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HOACHUTEJBHASA 3AIINCKA

VYyebOnblii Kypc «Anrebpa U Havaja MaTEeMAaTHYECKOTO aHaju3a» SBISICTCS OJHHUM
U3 HauboJjee 3HAUYMMBIX B MPOrpaMME CpPEIHEro OOIIEro oO0pa3oBaHUs, MOCKOJIbKY, C
OJIHOM CTOpPOHBI, OH OOECHEYMBAET HHCTPYMEHTAIbHYIO 0a3y JUIsl HM3y4YEHHs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JIpyroil CTOPOHBI, (OPMHUpPYET JIOTMYECKOE U
a0CTpaKTHOE MBIIIUICHHE OOYy4YaloIMXCsd Ha YpOBHE, HEOOXOJUMOM ISl OCBOEHUS
uH(GOPMATUKH, OOIIECTBO3HAHUS, MCTOPUH, CJIOBECHOCTH M JPYrUX AUCHUIUIMH. B
paMKax JaHHOTO y4eOHOro Kypca oOydyaroliuecs OBJIQJIEBAIOT YHUBEPCAIBHBIM S3bIKOM
COBPEMEHHOM HayKH, KoTopas (OpMyIHMpYyeT CBOM JOCTHKEHHS B MaTeMaTHYECKOU
dbopme.

VY4eOHblll Kypc aireOpbl U Hauajdl MaTEMaTHYECKOTO aHaIN3a 3aKJIa/IbIBA€T OCHOBY
JUISL  YCTICHTHOTO OBJIQJICHUs 3aKoHaMu (U3HKH, XUMHH, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHACHIMI pa3BUTHUA SKOHOMHUKH U OOILECTBEHHOW »KW3HH, I0O3BOJIET
OpPUEHTUPOBATHLCA B COBPEMEHHBIX IU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HMCMOJb30BATh UX ISl JajJbHEHIIEro oOpa3oBaHMs U B MOBCEAHEBHOM JKU3HMU.
B 10 %e Bpems oBiajeHue aOCTPAKTHBIMU W JIOTUYECKU CTPOTUMHU KOHCTPYKIHUSIMHU
anreOpsl 1 MaTEMaTUYECKOTO aHaju3a pPa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTUHHOCTb, JOKa3bIBaTh YTBEPXKICHHUS C TMOMOIIBIO HMHAYKIIUU U
paccykJIaTh  JE€IyKTUBHO,  HCIOJb30BaTh  00OOIIEHWE U  KOHKPETU3ALMIO,
abCcTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIIJICHUE.

B xoz1e uzydenus: yueOHoro Kypca «Anredpa U Hayajia MaTeMaTH4eCKOro aHaIN3a
oOy4Jaromnrecs Mmoy4atoT HOBBIN OMBIT PEIICHUs MPUKIIATHBIX 3a/1a4, CAMOCTOSITEIIBHOTO
MOCTPOEHUsI MaTeMaTUYEeCKUX MOJENed peajbHbIX CHUTyallud, WHTEPHpPETALHH
MOJIYYEHHBIX PEIICHHM, 3HAKOMSITCS ¢ IPUMEPAaMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJI€, HAYKE U HCKYCCTBE, C BBIJAIOMIMMUCI MATEMATUYECKUMU OTKPBITUSAMH M HX
aBTOpPaMHU.

VYuebHbIil kKypc 00J1a/1aeT 3HAYUTEIbHBIM BOCTIUTATEILHBIM MTOTEHIIUAIOM, KOTOPBI
peanu3yeTrcss Kak 4epe3 Y4yeOHbIM MaTepuan, CHocOOCTBYIOUIMH (HOPMUPOBAHHIO
Hay4YHOTO MHPOBO33PEHUSI, TaK U uepe3 crenupuky yueOHON NeaTeIbHOCTH, TPEeOyIoIIeH
MPOJOJIKUTEILHON KOHIEHTpPAllMd BHUMAHMS, CAMOCTOSITEIIbHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYyYECHHBIN pe3yJIbTar.

B ocHoBe Mmeromuku oOyueHusi airedpe W HayajgaM MaTeMaTUYeCKOro aHalin3a
JICKUT JEATCIbHOCTHBINA MTPUHIIUI O0YUCHUS.

B crpykType yueOHOTO Kypca «AnreOpa W Hauvajga MaTeMaTHYECKOTO aHAIIA3ay»
BBIJICTIEHBI CIEAYIOUIME COJIEPKATEIbHO-METOINYECKUE JIMHUM: «HHClIa U BRIYUCIICHUS,
«Dyuknun u rpadukn», «YpaBHEHHS W HEpaBeHCTBa», «Hawama maremarudeckoro
aHanu3a», «MHoOXecTBa U JIOrMKa». Bce OCHOBHBIE COJIEpP)KATEIbHO-METOANYECKHE
JUHUU U3YYaloTCd Ha MPOTSKEHUU ABYX JIET OOy4eHHUs Ha YpPOBHE CpPEIHEro OOILEero
o0pa3oBaHUsl, €CTECTBEHHO JOTOJHSA JPYT APyra W MOCTEIEHHO HACHINMIAICh HOBBIMU



TeMaMH W pazaenamu. J[aHHBIH y4eOHBIN KypC SIBISETCS MHTETPATUBHBIM, MOCKOJIBKY
oObeuHsET B ce0e COAepiKaHne HECKOJIbKUX MATEeMaTHYECKUX IUCITUIUIMH, TAaKUX Kak
anre0dpa, TPUTOHOMETPHS, MATEMAaTHIECKANA aHAIIN3, TEOPUST MHOKECTB, MaTEMaTH4IECKas
noruka u apyrue. [lo Mepe Toro xak oOydaromruecs: OBJa/IeBalOT BCE OoJiee MIMPOKUM
MaTeMaTHYeCKUM  ammapaToM, y  HHX  [OCJIeIoBaTeNbHO  (OpMHUPYETCS U
COBEPIIICHCTBYETCS yYMEHHE CTPOWTh MAaTEMAaTHUYECKYI) MOJENbh PEAThbHOU CHUTYAIlHH,
MPUMEHATh 3HAHUWSA, TOJIYYEHHBIC NPH HM3YYCHHH Yyd4eOHOTO Kypca, ISl PEIICHUS
CaMOCTOSITENILHO  C(POPMYJTUPOBAHHOM  MaTeMaTWYeCKOW  3adadd, a  3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

CopepxarenpHO-MeTOMYECKass JMHUA «Yucina W BBIUKCICHHS» 3aBepliacT
(dhopMHUpOBaHNE HABBIKOB MCTIOIB30BAHMS ICUCTBUTEIBHBIX YUCEI, KOTOPOE OBIIIO HAYaTO
Ha ypOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpennero obiiero oopazoBaHus
0co0oe BHMMaHHUE YJeNsieTcs: (OPMUPOBAHUIO HABBHIKOB PAIIMOHAJIBHBIX BBIYMCIICHUIA,
BKJIFOYAIONIUX B C€0Sl MCIOJIb30BAHUE PA3TUYHBIX (DOPM 3alKCH YuCiia, YMEHHUE JeNaTh
MIPUKUJIKY, BBITTOTHATEH MPUOMKEHHBIC BBIYUCIICHUS, OIICHUBATh YHUCIIOBBIC BRIPAKCHHS,
paboTaTh ¢ MaTeMaTHYECKHMMH KOHCTAaHTaMH. 3HAKOMbBIC OOYYArOIIUMCS MHOXKECTBA
HaTypalbHBIX, IICNBIX, PAIMOHAIBHBIX ¥ JCUCTBUTEIBHBIX YHCEN JOTOTHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4ucesl. B KaXkJaoM U3 3THUX MHOXKECTB PacCMaTpPHUBAIOTCS
CBOMCTBEHHbIE €My cleudduueckue 3aJadyd U Olepaluu: JIeJCHUE Haleso,
OTIEPUPOBAHUE OCTAaTKAaMU HAa MHOXKECTBE IIeNIBIX YHWCEN, OCOOble CBOWCTBA
pPAIMOHAIBHBIX W HPPANMOHAIBHBIX YHCEN, apuMETHYSCKHE OIepalldid, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCE].
brnaromapsi mocienoBaTeIbHOMY PACHIMPEHUIO Kpyra HUCIOJIB3yeMbIX YHCENT U
3HAKOMCTBY C BO3MOXHOCTSIMH HMX TPUMEHEHUS HJis PEIICHHS Pa3IMYHbIX 3a7a4
dbopMHUpyeTCS TPEACTAaBICHHE O CIWHCTBE MaTeMaTHUKA KaKk HayKu M e poid B
MOCTPOCHUN MOJIETICH pealbHOr0 MHpa, LIMPOKO HCIOIB3YIOTCS OO0O0OIIeHHEe U
KOHKpPETHU3aIHS.

JIlunus «YpaBHEHUS U HEPABEHCTBA» PEATN3yeTCs Ha MPOTSHKEHUH BCEro 00yUYeHus
Ha YpOBHE cpeAHero ooimero o0pa3oBaHus, MOCKOIBbKY B KoM pasneine [Iporpammbl
MPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIONIMX 3a7ad. B pe3ynprate oOydarommecs
OBJIAJICBAIOT PA3JUYHBIMA METOJAaMH PEIICHHS PAIlMOHAIBHBIX, HPPAIlHOHAIBHBIX,
MOKa3aTeJIbHbBIX, JIOTApUPMUIECKUX U TPUTOHOMETPUUECKUX YPABHEHHM, HEPABEHCTB U
CHUCTEM, a TaKXKe 3ajad, CoJepKamux MmapaMeTpsl. [loydeHHBIE YMEHHSI HIUPOKO
WCITOJIB3YIOTCS TIPY MCCIICOBAaHUN (PYHKITUH C TIOMOIIBIO TPOU3BOIHOMN, TIPH PEIICHUN
MPUKIAIHBIX 33729 M 33/J1ad Ha HaXOXKJICHWE HAMOONBIIMX M HAaWMCHBIINX 3HAYCHHM
bynkuuu. JlanHas conepkarenbHas JWHUSA BKIIOYaeT B cebs Takxke (HOpMHUpOBaHUE
YMEHUW BBIIONHATH pacuérel 10 ¢dopMynaMm, TMpeoOpa3oBaHUsi PaAIMOHAIBHBIX,
UppAIMOHATFHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKEHUH,
colepKalmx cTeneHH u Jjorapudmel. bmaromapss wu3ydeHUI0 anreOpanyecKoro



MaTepuaga MPOUCXOAUT JalibHEHIee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAKTHOTO
MBINUICHHUS 00y4aronmxcs, GOpMHUPYIOTCS HABBIKU JeTYKTUBHBIX PAaCCyX ACHU, paboThI
C CUMBOJIbHBIMH (hOpMaMu, MPEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BUJIE
paBeHCTB W HepaBeHCTB. AnreOpa mnpeanaraet 3(QeKTUBHbIE WHCTPYMEHTHI IS
pelIeHHsI MPaKTHUECKUX U eCTECTBEHHO-HAYYHBIX 3a/1a4, HATJISAHO IEMOHCTPUPYET CBOU
BO3MOXKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeTonnyeckass  JuHuA  «DyHKIMM W Tpa@UKW»  TECHO
HeperuieTaeTcs ¢ APYTUMH JMHUASMHU Yy4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a7a€T  TMOCIIEAOBAaTENIbHOCTh  M3YYeHHUs  MaTepuana. M3yueHue  CTENEHHOH,
MOKa3aTeIbHOM, JOrapuMHUUECKOW M TPUTOHOMETPUUYECKUX (YHKIMH, UX CBOMCTB M
rpadUKoOB, HCMONB30BAaHUE (YHKIMA [N pelieHus 3a4ad U3 JPYruxX Yy4eOHBIX
MPEIMETOB U peaTbHON KU3HU TECHO CBA3AHO KaK C MATEMAaTUYECKUM aHAIM30M, TaK U C
pelleHneM ypaBHEHUH U HepaBeHCTB. llpu sToM Oonblioe BHUMaHHE YJIENSIETCA
(OpMUPOBAHHUIO YMEHHS BbIpaKaTh (POpMyJIamMH 3aBUCHUMOCTH MEXIY pPa3IUYHbIMU
BEJIMYMHAMH, HUCCIIEOBATh MOJy4YCHHbIE (YHKIWH, CTPOUTh HX Trpaduxu. Marepuain
ATOU COJEPKATEIbHOM JTMHUH HAIlEJIeH Ha Pa3BUTHE YMEHHUHM U HABBIKOB, MO3BOJISIOIINX
BBIp@XXKaTh 3aBHUCHMOCTH MEXAY BEIMYMHAMH B Pa3NUYHON (opme: aHATUTHIECKOM,
rpaduyeckoil u ciaoBecHOH. Ero nzyduenue crnocoOCTBYeT pa3BUTHIO aITOPUTMHUYECKOTO
MBIIIEHHS], CIOCOOHOCTU K 000OIIEHHUIO M KOHKPETU3ALlUHU, UCTIOIb30BaHUIO aHAJIOTUH.

CopepxarenpHasi suHUsA «Hauama MaTreMaTH4eCKOTO aHalIHM3a»  IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYyr KaK MaTeMaTHUYeCKUX, TaK W NPHUKIAJHBIX 3a1ad,
JOCTYMHBIX 00Yy4arOIKUMCs, TaK KaK y HUX MOSBISAETCS BO3MOKHOCTb CTPOUTH TpapuKu
CJIOKHBIX (DYHKIUH, ONPEeNsITh UX HauOOIbIINE U HAUMEHbIINE 3HAYCHHUsI, BBIUUCIISTD
wioniaau Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU U YCKOpPEHHUs mpoieccoB. JlaHHas
coJiep>KaTeNbHas TUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTU MOCTPOCHUS MaTEMaTHYECKHX
MOJIeTIell  peaNbHBIX CUTYyalllid, TMO3BOJISIET HAXOAWTh HAWIy4Ilee pelIeHHEe B
NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-IKOHOMUYECKUX, 3aJadaX. 3HAKOMCTBO C
OCHOBaMH MAaT€MaTHYEeCKOr0 aHaiu3a CIIOCOOCTBYET Ppa3BUTHIO  aOCTpaKTHOIO,
(bopMaIbHO-TOTHUECKOTO W KPEaTHMBHOTO MBINUICHHS, (HOPMHUPOBAHHUIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMaTHKW B HayKe, TEXHHKE U HCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIONINXCSA pPe3yJbTaTax, MOJYYCHHBIX B XOJA€ Pa3BUTHUS
MaTeMaTHKHU KaK HayKu, U 00 UX aBTOpax.

CopepxarenpHo-MeTOoIMYeCcKasi TUHUS «MHOXKECTBa U JIOTHKa» BKJIIOYAeT B cels
AJIEMEHTHI TEOPUU MHOXKECTB U MaTEeMaTHUECKOH JOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MPECTaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKH W TpeararoT
HamOoJee YHHUBEPCAIbHBIN S3bIK, OOBENMHSIOIIMNA BCE pa3Aeibl MaTeMaTHUKH U €€
MPUJIOKEHUH, OHU CBSI3bIBAIOT Pa3Hble MAaTEMAaTUYECKUE AUCLMILIMHBI U UX MPUIIOKEHUS
B eauHoe 1enoe. [loaromy BaXHO JaThb BO3MOXKHOCTH OOy4aroumeMycs MMOHMMATb
TEOPETUKO-MHOKECTBCHHBIN S3BIK COBPEMEHHON MaTeMaTHKW M UCIOJIb30BaTh €ro s



BBIPDOKEHHSI CBOMX MbICHeH. JIpyrMM BaXHBIM TPHU3HAKOM MATEMAaTHKH KaK HayKd
clieqyeT TpHU3HATh CBOMCTBEHHYIO €W CTpPOrocTh OOOCHOBAaHUN H  CJIEIOBaHUE
onpeAenéHHbIM TPaBUJIaM TOCTPOCHHUS JTOKA3aTelIbCTB. 3HAKOMCTBO C JJIEMEHTaMU
MAaTEMaTUYECKOM  JIOTMKA  CIOCOOCTBYET  PAa3BUTHUIO  JIOTUYECKOTO  MBIIUICHUS
oOy4Jaroniuxcsi, MO3BOJSET UM CTPOUTH CBOU PACCYXKICHHUS HA OCHOBE JIOTMYECKHX
npaBui, OPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B yuebHOM Kypce «Anrebpa U Havyaga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBl MAaT€MAaTHYECKOTO0 MOJIETUPOBAHMS, KOTOphIE TMPHU3BAaHBI CIIOCOOCTBOBATH
(OpMHUPOBAHHUIO HABBIKOB MOCTPOCHUSI MOJENEH peaNbHBIX CUTYallMil, HCCIEeIOBaHUA
ATUX MoOJeNiel ¢ TOMOINIbI0 ammapara anreOpbl M MaTeMaTUYecKOro aHallu3a,
WHTEPIPETANHA TOJYyYEHHBIX pe3yabTaToOB. Takue 3adaHus BIUICTEHBI B KaXKIbIH U3
pa3zesioB  MporpamMMbl, TIOCKOJBKY BECh MaTepHal Y4YeOHOro Kypca IIMPOKO
UCTIONIB3YETCsl  JUISl  pelIeHusT TNPUKIaJAHBIX 3adad. llpu pemeHun peanbHBIX
MPaKTUYECKUX 3a7a4 OOydYarolIrecs: pa3BUBAIOT HAOJIOAATEIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HCIOJB30BATh AHAJIOTUI0, 0000maTh U
KOHKPETH3UPOBaTh TpooseMy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHHUS
NPUKIATHBIX 3aJad OPTaHM3YyeTCsl B MPOIeCCe M3YYCHHMS BCEX TEeM Y4eOHOro Kypca
«Anrebpa 1 Hayaa MaTeMaTHYEeCKOTO aHAIA3a.

Ha usydenune ydeOHOro kypca «Anredpa M Havajlla MaTEMaTHYECKOTO aHAIIM3ay»
orBoxutcs 272 4daca: B 10 xmacce — 136 gacoB (4 gaca B Heaemo), B 11 kmacce — 136
yacoB (4 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. IIpuMeHeHue npoOeil W IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxéHHBIC BBIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro reoMEeTPUYECKUH CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OTIPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus GyHKIUMU. B3aumHO o00paTHbIe (QYHKIHH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHas (QyHKIMS ¢ HATypaJdbHBIM U LI€JIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpeppiBHbIle GyHKIIMM W WX CBOMCTBA. TOukw pasphiBa. ACHUMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeNbHOM K rpa@uKy (QpyHKINU.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BBIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpuroHoMeTpuYecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

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 PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpana s HAXOXICHUS IUIOMAACH TMIOCKUX GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEIACTABICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM I'pakTaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HaykaxX, TEXHOJOTusXx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUNW HAyKu U JEATEJIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/IOPOBBIO (3I0pOBOE THTAaHHE, COAITAHCUPOBAHHBIN PEXUM 3aHATUM U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JICSITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ABHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM KakK CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHNS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKIACHUSX, Mpejiaratb KPpUTEPUH JIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh ApTyMEHTALIUIO, IPUBOJIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJa4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTALUK U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTAaTOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIC PE3YJIbTaThl MO0 OTACJIBHBIM TeMaM paboyeill mporpaMmbl yueOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATBFHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYNCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUSIMH: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YMCIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHHS palUOHAIBHBIX U JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenaenuTens 2 X 2 sl BbIYMCICHUS €ro 3HAuyeHHs,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU [UJIsl MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppalOHAIbHbIC, MOKa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/Jadyd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpaduKoB PyHKIINI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHs N-Oi CTEeNeHW Kak (PYHKIMM OOpaTHOM CTENeHu ¢
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HCIOJIb30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi TeoMeTpruUecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIENOBATENFHOCTD, CIOCOOBI 3a/1aHUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI Tpaduka QyHKIINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IMPOU3BEACHUS, YaCTHOTO U KOMIIO3UILIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
nenbix yucen, HOJl 1 HOK naTypasibHBIX uMcen sl peleHus 3a1ay, MPUMEHSTh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHEBIE, MMOKa3aTebHbIC U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI  IJIi  PEIMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHATHSAMHU: TpPaPUKA TPUTOHOMETPUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMUA HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOJIHO OMEpUpOBaTh MOHATUSIMHU: [EPBOOOpa3Has, ONpeAenEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudpmernueckuilt KOpeHb N-0i CTEIEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIIBIO 99 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHHA. 1 1
Tpuronomerpuveckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10
6 Harypanbhblie u 1ienpie gyucia 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Tema ypoxka Aara nudposbIe
e Beero KonrTpoabsubie IIpakTuueckue usyue- o6 pazoBaTeIbHBIE
padoThI padoTshI HHUSA pecypenr
1 [[MHOXECTBO, Onepariiy Hai MHOYKECTBAMH U UX 1
CBOICTBA
2 Juarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeOPETHKO-MHOKECTBEHHOTO aIapara 1
JUTSL peIIeHUs 3a/1a4
PanvonanpHbie uyncia. OOBIKHOBCHHBIC U JICCATUYHBIC
4 JIpOOH, IPOIIEHTHI, 0ECKOHEUHBIC MIEPUOTUICCKIE 1
npobu
Panvonanshbie uncia. OOBIKHOBECHHBIC M IECATHUHBIC
5 JpoOu, IPOIIEHTHI, 0ECKOHEUHBIE TIEPUOTUIECCKUE 1
npobu
6 [Tpumenenue apobeii U MPOIIEHTOB I PEIICHUs 1
MIPUKJIAIHBIX 33129
7 [Tpumenenue apobeii U MPOIEHTOB I PEIICHUs 1
MIPUKJIAIHBIX 33729
8 HeiicTBuTenbHble uncia. PanimonaabHbIe U 1
WPpaIMOHATILHBIC YK CIIa
9 ApudmeTndeckre oneparuu ¢ 1eHCTBUTEILHBIMU 1
YUCIaMHU
10 Mopynb AeMCTBUTENBHOTO YHCIIA U €T0 CBOMCTBA 1
1 [TpuOmmkEHHBIC BRIYUCIICHUS, TIPABHUJIa OKPYTIICHHSI, 1

MIPUKUIKA U OL[EHKA Pe3yJIbTaTa BHIYMCICHUI




KoaudecTBO 9acoB

DJIEKTPOHHbBIE

Jara
Ne Tema ypoka nupposbIe
KonTpoabubie IlpakTuueckue usyve-
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI HUA
pecypcsl
12 OCHOBHBIE METO/IbI pEUICHHUS LIENBIX U APOOHO- 1
paloHaIbHBIX YPABHEHUM U HEPABEHCTB
13 OCHOBHBIE METO/bI PELLIEHUS LIEIbIX U IPOOHO- 1
palOHaIbHBIX YPABHEHUH U HEPABEHCTB
14 OCHOBHbBIE METO/1bI PELLIEHU LIEIbIX U IPOOHO- 1
palMOHAaIbHBIX YPABHEHUM U HEPABEHCTB
15 MHorowieHsl OT OAHON NepeMeHHOU. [lenenue 1
MHOTO4JIEHa Ha MHOTOWIEH C OcTaTkoM. Teopema besy
16 MHorouieHsl ¢ nenbiMu kodpdunrentamu. Teopema 1
Buera
17 Pemrenne cucreM TUHEHHBIX YpaBHEHUN
18 Pemrenne cucreM TMHENHBIX YpaBHEHUN
Marpuna cucTeMsl JINHEWHBIX YPaBHEHUM.
19 Onpenenurens MaTpuLpl 2X2, €ro reOMETPUIECKUI 1
CMBICJ U CBOMCTBA; BBIUYMCIIEHUE €TI0 3HAYCHHUSI
20 Ornpenenurens MaTPHUILLI 2X2, €r0 TEOMETPUIECKUN 1
CMBICJ U CBOMCTBA; BBIUYMCIIEHUE €TI0 3HAYECHMUSI
21 [Ipumenenue onpeaenuTens Il pelIeHNs CUCTEMBI 1
JIMHEWHBIX YPABHEHUHN
99 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBbI 1
JIMHEWHBIX YPaBHEHUN
93 Pemenue npukiaaHbIX 3a7a4 ¢ TOMOIIBbIO CUCTEMBI 1
JIMHEWHBIX YPaBHEHUN
24 KontponbHas padota: "PamnronanbHpie ypaBHEHHS U 1 1




KoaudecTBO 9acoB

DJIEKTPOHHbBIE

Ne Tema ypoka Aara nupposbIe
n/n Bcero Konrpoabueie — Ipaxruecikue mayHe- oOpa3oBaTe/ibHbIE
padoThI padoThI HUA pecypenI
HepaBeHcTBA. CUCTEeMBbl TMHEHHBIX YpaBHEHUN"
o5 OyHKuMs, criocoObl 3a7anus GyHkuuu. Bzaumuo 1
obOpatHbie pyHKIMU. KoMrozumus ¢yHKIHA
26 I'paduk pynkuuu. dnemMeHTapHbIe TPEoOpa3OBaHUS 1
rpadukoB QpyHKINH
OO6nacTp ornpeeneHus: 1 MHOKECTBO 3HAUCHHI
27 ¢bynkuuu. Hymu ¢pynknnu. [IpomexxyTku 3HaK 1
MOCTOSTHCTBA
28 UYérnele u Heu€THble PyHkumu. [lepuoanueckue 1
¢byskuu. [IpoMexxyTKu MOHOTOHHOCTH (PyHKLIUN
29 MaxkcumyMbl 1 MUHUMYMBI pyHKIMHM. Hanbomnbiee u 1
HauMEHblIIee 3HaueHne PyHKIMH Ha IPOMEXYTKE
30 Jluneiinas, KBaapaTuyHas U JpOOHO-IIMHEHHAS 1
byHKIIT
31 DneMeHTapHOE Ucciel0BaHuEe U IIOCTPOEHUE 1
rpadukoB 3TuX QpyHKUMN
39 DneMeHTapHOE UccieI0BaHuEe U IOCTPOEHUE 1
rpaduKoB 3TUX HYHKLIUI
33 CreneHs ¢ 11ey1bIM NokasareneMm. buanom Herotona
34 Crenensb ¢ 1enbM nokasareneMm. bunom Hetorona
35 CrenenHast GyHKINS C HATYPATLHBIM H LIETBIM 1
nokazaresnem. E€ cBolicTBa u rpaduk
36 Konrtponsnas padora: "Crenennas ¢pynkuus. Eé 1 1

cBoiicTBa u rpadux"”




KoaudecTBO 9acoB

DJIEKTPOHHbBIE

Ne Tema ypoka Aara nupposbIe
n/n Bcero Konrpoabnbie — [pakruteckue  u3yde: o0pa3oBaTte/ibHbIE
padoThI padoThI HUA pecypenI
37 Apudmernieckuil KOpeHb HaTypalbHOU CTETIEHHU U 1
€ro CBOMCTBA
38 Apudmerndeckuii KOpeHb HATYpaIbHOW CTETICHH H 1
€ro CBOMCTBA
39 [Ipeo6pa3oBaHUs YUCIOBBIX BBIPAKECHHH, 1
coJiepKalluX CTENEHU U KOPHU
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIA, 1
CoJIeprKaIlMX CTENEHU U KOPHU
41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH, 1
CoJIeprKaIlMX CTENEeHU U KOPHU
42 WppannonansHbie ypaBHeHH. OCHOBHBIE METObI 1
pelIeHusl UPPALMOHAIBHBIX YPAaBHEHUHN
43 WppanmonanbHble ypaBHeHUs. OCHOBHbBIE METObI 1
pelIeHNs UPPALMOHATIBHBIX YpaBHEHUI
44 WppannonansHbie ypaBHeHH. OCHOBHBIE METOBI 1
pelIeHNs UPPALMOHATIBHBIX YpaBHEHUI
45 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH 1
HpPALMOHATIbHBIX YPaBHEHUN
46 PaBHOCHIIbHBIE TIEpEXObI B PELHICHUH 1
UppalMOHATILHBIX YpaBHEHUN
47 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH 1
HpPPALMOHATIbHBIX YPaBHEHUN
48 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUH 1

HUPPALMOHAIIBHBIX YPABHEHUN




KoaudecTBO 9acoB

DJIEKTPOHHbBIE

Ne Tema ypoka Aara nupposbIe
n/n Bcero Konrpoabnbie — [pakruteckue  u3yde: o0pa3oBaTte/ibHbIE
padoThI padoThI HUA pecypenI
49 CoiicTBa u rpaduk KOpHA N-0if CTENEeHN KaK QyHKIUN 1
00paTHOM CTENEHH ¢ HAaTypaJIbHBIM MTOKa3aTeIeM
50 CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTENeHU KaK PyHKITUN 1
00paTHOM CTENEHH C HaTypaJIbHBIM MOKa3aTeIeM
51 KonTponbnas pabota: "CsoiicTBa u rpaduk KOpHs N- 1 1
oil crenenu. MppanuoHaibHble ypaBHEHUS"
52 Cremnens ¢ pallMOHAIBHBIM MOKa3aTeleM U €€ CBOMCTBA 1
53 CreneHsb ¢ paluOHaIBHBIM MTOKA3aTeIeM U e€ CBOMCTBA 1
54 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
55 IToka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduk 1
56 Wcnonp3oBanue rpaduka QyHKINN AJIs peLICHUs 1
ypaBHEHUU
57 Wcnonb3oBanue rpaduka QyHKINN AJIs pEeLLICHUs 1
ypaBHEHU
58 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI 1
pELIEHNs [T0OKA3aTeIbHbIX YPAaBHEHUN
59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 1
pEeLIeHNs [T0KA3aTeIbHbIX YPAaBHEHUN
60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 1
pelIeHNs TOKa3aTeIbHbIX YPaBHEHUH
61 Konrtponsnas padora: "[lokazatenbHast QyHKIIHS. 1 1
IlokazarenbHble ypaBHEHUS"
62 Jlorapudwm yucna. CoiicTsa jorapudpma 1




KoaudecTBO 9acoB

DJIEKTPOHHbBIE

Ne Tema ypoka Aara nupposbIe
n/n Bcero Konrpoabnbie — [pakruteckue  u3yde: o0pa3oBaTte/ibHbIE
padoThI padoThI HUA pecypenI
63 Jlorapudm uucna. CoiicTa Jorapugpma 1
64 Jlorapudwm yucna. CoiicTsa jorapudpma 1
65 JlecsiTuuHBIE U HATYpaJlbHbIE JJOTapUPMBbI 1
66 JlecsiTuuHBIEC U HATYpaJIbHBIE TOTapU(PMbI 1
67 [IpeoOpazoBaHUe BEIPAKESHHH, COIEPIKALTUX 1
Jorapudmpl
68 [IpeoOpazoBaHUe BEIPAKCHHH, COIECPIKALTUX 1
sorapupmMbl
69 [Ipeobpa3oBaHue BbIpaKEHH, COIEPIKALTIX 1
sorapupmbl
70 Jlorapudmuueckas GyHKIus, €€ CBONCTBA U rpaduk
71 Jlorapudmuueckas GpyHKIus, €€ cBOMCTBA U rpaduk
79 Hcnonb3oBanue rpaduka GyHKIMU I peLICHUs 1
ypaBHEHUH
73 Wcnonp3oBanue rpaduka QyHKINN 1)1 pEILICHUs 1
ypaBHEHHH
74 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METOIbI 1
peleHust JorapupMHUUECKUX ypaBHEHUN
75 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI 1
peleHus JorapupMHUUECKUX ypaBHEHUN
76 Jlorapudmuueckue ypaBHeHHus:. OCHOBHBIE METO/IbI 1
peleHwst JorapuPMHUUECKUX ypaBHECHUN
77 PaBHOCHIIBHBIE IIEPEXOBI B PELICHUN 1




KoaudecTBO 9acoB

DJIEKTPOHHbBIE

Ne Tema ypoka Aara nupposbIe
n/n Bcero Konrpoabnbie — [pakruteckue  u3yde: o0pa3oBaTte/ibHbIE
padoThI padoThI HUA pecypenI
norapu)MUYECKUX ypaBHEHUI
78 PaBHOCHIIBHBIE IEPEXO/IbI B PELICHUH 1
norapu()MUYECKUX YpaBHEHUH
79 KonTponbnas pabota: "Jlorapudmuueckas GyHKIuUS. 1 1
Jlorapudmuueckue ypaBHeHus"
80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO 1
apryMeHTa
81 CuHyc, KOCUHYC, TAHT€HC M KOTaHT€HC YHCIIOBOTO 1
aprymeHTa
82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIIOBOTO 1
apryMeHTa
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIIOBOTO 1
aprymMeHTa
84 Tpuronomerpuueckas OKpy>KHOCTb, OIpeieTICHHUE 1
TPUTOHOMETPHUECKUX (PYHKIIUH YHCIOBOTO apryMeHTa
85 Tpuronomerpuveckas OKpy>KHOCTb, OTIpEICTICHHIE 1
TPUTOHOMETPHUECKUX (DYHKIIUH YHCIOBOTO apryMeHTa
86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITHI 1
87 OcCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYITBI 1
88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITHI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
90 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKECHUH 1
91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKECHUI 1




KosmyecTBo yacoB DJIEKTPOHHbIE
Ne Tema ypoka Aara nupposbIe
n/n Bcero Konrpoabnbie — [pakruteckue  u3yde: o0pa3oBaTte/ibHbIE
padoThI padoThI HUA pecypenI
92 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX BBIPAKESHUI 1
93 [IpeobGpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUMA 1
94 Pemrenne TpuroHOMETpU4ECKUX YpaBHEHUN 1
95 Pemennie TpuroHoMeTpUUECKUX ypaBHEHUI 1
96 Pemienne TpUroHOMETPHUECKUX YpaBHEHHUN 1
97 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUIN 1
98 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUIN 1
99 Penrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
100 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUIN 1
101 KonTponbnas padora: "Tpuronomerpuueckre 1 1
BBIPAKEHUS U TPUTOHOMETPUUECKHE YpaBHEHUS"
ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
102 MOCJIEOBATEIbHOCTEH. MeTOoI MaTeMaTUIECKON 1
WHTYKITAH
103 MOHOTOHHBIE U OTPaHUYEHHbBIE TOCIIE0BATEIEHOCTH. 1
Hcropus aHanmza 6€CKOHEUHO MaJIbIX
104 Apudmernueckas nmporpeccust
105 I'eomerpuueckas nmporpeccus
106 BeckoneuHo yOBIBaromasi reOMeTpUIecKast IpOrpeccust 1
107 CymMma 6eckoHeuHO yObIBaroIeii reoMeTpruiecKoi 1
porpeccuu
108 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN pocT. Yucno e. 1

dopmyJia CIOKHBIX IPOLIEHTOB




KoaudecTBO 9acoB

DJIEKTPOHHbBIE

Ne Tema ypoka Aara uudposbie
n/n Bcero Konrpoabnbie — [pakruteckue  u3yde: o0pa3oBaTte/ibHbIE
padoThI padoThI HUA pecypenI
109 JIMHENHBIN ¥ SKCIOHEHUUATIBHBIN pocT. Yuco e. 1
dopmyJia CIOKHBIX TPOLICHTOB
110 Vcnonb30BaHue Nporpeccuu Ui pelieHns peanbHbIX 1
3aJa4 MPUKIIAJHOTO XapaKTepa
111 Kontponbnas padota: "[locienoBarenbHOCTH U 1 1
nporpeccun”
112 HenpepbiBHBIE QYHKIIMU U UX CBOICTBA 1
113 Touka pazpbiBa. AcUMNTOTHI TpaduKoB pyHKINH 1
114 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX HAa OTPE3Ke 1
115 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 Meroa MHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB 1
117 MeTto MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB 1
118 MeTtoa MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB 1
119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH 1151 1
pereHus 3a1a4
120 [IpuMeHeHMEe CBOWCTB HENIPEPBHIBHBIX (DYHKIUHN IS 1
peleHus 3a1au
121 [lepBas u BTOpasi NpoU3BOAHBIE PYHKIINU 1
122 Omnpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3NYECKUN CMBICI POU3BOTHOM 1
124 VYpaBHeHHe KacaTenbHOU K TpapuKy GyHKIUU 1
125 VYpaBHeHHEe KacaTenbHOU K TpapuKy GyHKINUN 1
126 [Tpoun3BoHbIC 37IeMEHTAPHBIX (DYHKITHI 1




KoaudecTBO 9acoB

DJIEKTPOHHbBIE

Ne Tema ypoka Aara nupposbIe
n/n Bcero Konrpoabnbie — [pakruteckue  u3yde: o0pa3oBaTte/ibHbIE
padoThI padoThI HUA pecypenI
127 [Tpon3BoHBIE NIEMEHTAPHBIX (HYHKINI 1
128 [Tpou3BoHast CYyMMBI, TPOU3BEICHHS, YACTHOTO H 1
KOMITO3UIIUH (PYHKITUIA
129 [Tpou3BoHast CyMMBI, IPOU3BEICHHS, YACTHOTO H 1
KOMITO3UIIUHU (PYHKITUIA
130 [Tpon3BoiHAsS CyMMBI, POU3BEACHHSI, YACTHOTO U 1
KOMITO3UITUHU ()yHKITHIA
131 Kontponbnas padota: "[IponsBoanas” 1 1
132 [ToBTOpenue, 0600MIEHNE, CUCTEMATH3AIHS 3HAHUI: 1
"VpaBHeHus"
133 [ToBTOpenue, 06001IEHNE, CUCTEMATH3AIIHS 3HAHUN: 1
"OyHkIIn"
134 HTorosasi KOHTpoJIbHASA paboTa
135 Hrorosas koHTpOIBHAs paboTa
136 [ToBTOpEeHMEe, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 [IpuMeHeHne npou3BOIHON K UCCIETOBAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
5 [IpuMeHeHne Mpon3BOIHOM K UCCIIETOBAHUIO 1
(yHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
3 [IpumeHneHne MpoOU3BOTHON K UCCIIEI0BAHUIO 1
(GyHKIII HAa MOHOTOHHOCTh M 9KCTPEMYMBI
4 [IpuMeHeHne Mpou3BOIHOMN K UCCIIETOBAHUIO 1
(GyHKIII HAa MOHOTOHHOCTh U 9KCTPEMYMBbI
5 [IpuMeHeHne Mpou3BOTHOM K MCCIIETOBAHUIO 1
(yHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
6 [IpuMeHeHne npon3BOIHOMN K UCCIET0BAHUIO 1
(GyHKIIMIT HAa MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxosxnienne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUS 1
HEMpepbhIBHON (DYHKIIUU HA OTPE3Ke
3 Haxosxnienne HanOobIero 1 HAMMEHBIIIETO 3HAYCHUS 1
HEenpephIBHON (DYHKIIUU HA OTPE3Ke
9 Haxoxnenne HauboIbIIIero 1 HaMMEHbBIIETO 3HAYCHUS 1
HEMpephIBHON ()YHKITUU HA OTPE3KE
10 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUS 1
HEenpephIBHON (DYHKIIUU HA OTPE3Ke
11 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUS 1
HenpepbhIBHON (DYHKIIUU HA OTPE3Ke
12 Haxoxnenne HauOOJIBIIEr0 U HANMEHBIIIET0 3HAYCHUS 1




KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypes:
HEeNpepbIBHON (PYHKIIMU HA OTPE3KE
13 [IpumeneHne mpoOU3BOTHON I HAXOXKACHUS 1
HAWTYYILIEro peleHus B IPUKIaTHbIX 3a7a4ax
14 [IpumeHneHne mpoOU3BOTHON I HAXOXKACHUS 1
HAWTYYILIEro PeleHus B IPUKIaTHBIX 3a7a4ax
[IpumeneHnne npou3BOIHOM ISl OIIPEACIICHUS
15 CKOPOCTH U YCKOPEHHS TIpoliecca, 3aIaHHOTO 1
dbopmyItoit wim rpaduKoM
[IpumeHneHne mpoOU3BOTHON I OMPEeIeIICHUs
16 CKOPOCTH U YCKOPEHHS TIpoliecca, 3aIaHHOTO 1
dbopmymoit uiu rpagukom
17 Kommnosurus ¢yHkImit
18 Kommnozumust GpyHKImit
19 Kommnosurus ¢yHkImit
20 I'eomeTprueckue oOpa3sl ypaBHEHUH Ha 1
KOOPJMHATHOM IIOCKOCTH
21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha 1
KOOPJMHATHOM IIOCKOCTH
99 Konrponsnas pabdora: "HccnenoBanue GyHKIHIA ¢ 1 1
MOMOIIIbIO TPOU3BOAHON"
23 [lepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [TepBoobOpasubie snemeHTapHbIX (yHKIWH. [IpaBuna 1
HaXO0XICHUS MEPBOOOPA3HBIX
25 [TepBooOpazubie aneMeHTapHbIX GyHKIUN. [IpaBuia 1




KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
HAXO0XKJICHHUS EPBOOOPA3HBIX
26 Huterpai. ['eoMeTpudecKuii CMBICT HHTETpaIa 1
97 Brrancnenue onpeneéHHOro nHTerpasa mo Gopmyse 1
Herorona-JleiiOauna
28 Brruucnenue onpeaenéHHOro MHTErpaa mno Gopmyse 1
Herotona-Jleitbnuma
29 [IpuMeHeHue UHTErpana A1 HaXOXKACHUS TUIoIaiei 1
IJIOCKUX (QUTyYp
30 [TpumeHeHne UHTETpaa A1l HAXOXKACHUS 00bEMOB 1
T€OMETPHUECKUX TEIl
31 [Ipumeps! pemiennii AuddepeHnaIbHbIX YpaBHEHHUM
32 [Tpumeps! pemenunit uddepeHaaTbHbIX ypaBHEHUN
MareMaTrueckoe MOJISIMPOBAHUE PEaTTbHBIX
33 MIPOIIECCOB C TOMOIIBIO Ar(PepeHITHaTbHBIX 1
YpaBHEHUU
34 Konrtponsnas pabora: "[lepBoobpa3zHas u unrerpan" 1 1
35 Tpuronomerpuyeckue QyHKINU, UX CBOHCTBA U 1
rpaduxu
36 Tpuronomerpuyeckue QyHKINU, UX CBOHCTBA U 1
rpaduxu
37 Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA U 1
rpaduxu
38 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U 1

rpaduku




KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypes:
39 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U 1
rpaduKu
40 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C 1
IIOMOUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTU
a1 O160p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHHI C 1
MIOMOILBIO TPUTOHOMETPUYECKOI OKPYKHOCTH
42 OT100p KOpHEH TPUTOHOMETPUUYECKIX YPaBHEHUH C 1
IIOMOLUIBIO0 TPUTOHOMETPUUYECKON OKPYKHOCTU
43 O160p KOpHEI TPUTOHOMETPUUECKUX YPaBHEHHI C 1
MTOMOLIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTU
44 Pemennie TpUroHOMETpUYECKUX HEPABEHCTB 1
45 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1
46 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pemenne TpuroHoOMeTpUYECKUX HEPABEHCTB 1
KontponsHas padora: "['paduku
48 TPUTOHOMETPUUYECKUX (YHKIUH. 1 1
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METOABI PELIEHUS TIOKA3aTENbHBIX 1
HEPABEHCTB
50 OCHOBHBIE METO/BI PELICHUS TOKa3aTeNbHbIX 1
HEPaBEHCTB
51 OCHOBHBIE METOABI PELIEHUS TIOKA3aTENBHbIX 1
HEPABEHCTB
52 OCHOBHBIE METO/IbI PEIIEHUS MOKa3aTEIbHBIX 1




KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypes:
HEPABEHCTB
53 OcHOBHBIE METOBI PELICHUS JIOrapu(PMUIECKIX 1
HEPaBEHCTB
54 OcHOBHBIE METOBI PELICHUS JIOTapUPMUIECKIX 1
HEPaBEHCTB
55 OcCHOBHBIE METO/BI PELLIEHUS JIOTapU(PMUIECKIX 1
HEPaBEHCTB
56 OcHOBHBIE METOBI PELICHUS JIOTapUPMUIECKIX 1
HEPaBEHCTB
57 OCHOBHBIE METO/BI PELIEHUS UPPALIOHATbHBIX 1
HEPABEHCTB
58 OCHOBHBIE METO/BI PELICHUS UPPALIMOHATBHBIX 1
HEPaBEHCTB
59 OCHOBHBIE METOABI PELIEHUS UPPALMOHAIbHBIX 1
HEPABEHCTB
50 OCHOBHBIE METO/BI PELICHUS UPPALIOHATBHBIX 1
HEPABEHCTB
61 I'padrueckue MeToabl pereHus: UpparoHaIbHbBIX 1
ypaBHEHH
62 I'paduueckue MeTO bl pEeLICHUs PPALMOHATBHBIX 1
ypaBHEHUH
63 I'padmyueckue MeToabl pemeHus MoKa3aTeabHbIX 1
ypaBHEHUH
64 I'paduaeckne MeTombI pelIeHHs MOKa3aTeIbHbBIX 1




KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypes:
HEPABEHCTB
65 I'paduueckue MeTo bl pelIeHUs J0rapuPMUUECKUX 1
ypaBHEHUU
66 I'paduueckue MeTo bl pelIeHUs J0rapuPMUUECKUX 1
HEpPaBEHCTB
67 I'paduueckne METOIBI PEICHHS JTOTaPUPMHIECKUX 1
HEPaBEHCTB
68 I'paduueckue MeTo bl pelIeHNs TOKa3aTeIbHbIX U 1
Jorapu(pMUUECKUX ypaBHEHUN
69 I'padnueckue MeToabl peleHus MoKa3aTeabHbIX U 1
JorapupMHUUECKUX ypaBHEHUN
70 I'padrueckue MeToabl peleHus MoKa3aTeabHbIX U 1
Jorapu(MUIECKUX HEPABEHCTB
71 I'paduueckue MeToIbl pelIeHNs oKa3aTeIbHbIX U 1
Jorapu(pMHUUECKUX HEPABEHCTB
79 Kontponbnas padota: "UppanmonaibHsie, 1 1
noKa3zaTeJbHbIe U JorapudmMuyeckre HepaBeHcTBa"
KowmrmiekcHeie yncna. AnreOpandeckas u
73 TPUTOHOMETpHYECKast POPMBI 3aMKUCU KOMIUIEKCHOTO 1
qucna
KommniekcHble uncna. Anredpandeckas u
74 TPUTOHOMETpHUECKask POPMBI 3aIHCH KOMITJIEKCHOTO 1
qucna
75 Apudmernyeckre onepanuy ¢ KOMIIEKCHBIMU 1




KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypes:
qHCIaMU
76 ApudmeTrueckue onepanuu ¢ KOMIJIEKCHBIMU 1
qHCclIaMu
77 N3006pakeHre KOMIIEKCHBIX YHCENl Ha KOOPINHATHOU 1
TJIOCKOCTH
78 N300paskeHre KOMIUIEKCHBIX YMCel Ha KOOPAUHATHON 1
TUIOCKOCTH
79 ®opmyna Myaspa. Kopau n-oii creneHu u3 1
KOMIIJIEKCHOTO YHUCIIa
80 ®opmyna Myaspa. Kopau N-o#1 cteneHu us 1
KOMIIJIEKCHOTO YHCIIa
81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN IS PEIICHHS 1
(GU3NIECKUX U TEOMETPHUECKUX 3a1a4
82 Konrtponsnas pabora: "KommiekcHbie yncna" 1 1
83 HatypanbHble u 1ebie urncia 1
84 HarypanbHble u niensie yucna 1
85 [IpumeHeHne NpU3HAKOB JETUMOCTH LEJIBIX YUCET 1
86 [IpuMmeHeHne MPU3HAKOB IETUMOCTH IIENIBIX YHCET 1
87 [TpumeHeHne TPU3HAKOB IETMMOCTH TIEITBIX YUCEIT: 1
HOJl u HOK
88 [TpumeHeHne TPU3HAKOB IETMMOCTH TIEITBIX YUCEIT: 1
HOJl m» HOK
89 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENBIX YUCEIL: 1




KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypes:
OCTaTKH 10 MOZYJIIO
90 [IpumeHeHue MpU3HAKOB AETUMOCTHU LENbIX YHCEIT: 1
OCTaTKH [0 MOJYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX YHCEIT:
91 anroput™ EBKIuaa miis pemeHust 3a1a4 B MeJIbIX 1
quciax
92 KonTponbnas padora: "Teopus nenbix gucen" 1 1
93 Cucrema 1 COBOKYIHOCTh ypaBHeHHH. PaBHOCHIIbHBIE 1
CUCTEMBI U CUCTEMBI-CJIC/ICTBUS
94 Cucrema 1 COBOKYNHOCTh ypaBHeHHH. PaBHOCHIIbHBIE 1
CUCTEMBI U CUCTEMBI-CIIEACTBUS
95 OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U 1
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN
96 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U 1
COBOKYMHOCTEW UppaIlMOHAIbHBIX YPaBHEHUN
97 OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U 1
COBOKYMHOCTEH MOKa3aTeNbHBIX YPaBHEHUI
98 OCHOBHBIE METO/IBI PEUIEHUS CUCTEM U 1
COBOKYITHOCTEH MOKa3aTeIbHBIX YPAaBHCHHUI
99 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U 1
COBOKYITHOCTEH JIOrapu(PMUUECKUX YpaBHEHHIMA
100 OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U 1
COBOKYITHOCTEH JIOTapu(PMUUECKUX YPABHEHHIA
101 [IpuMeHeHne cucTeM K pelieHuI0 MaTeMaTHIeCKUX 1




KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypes:
3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTeil HAyKu U
peanbHON )KU3HU, HHTEPIIPETALUS TOTYYEeHHBIX
pe3yabTaToB
[IpuMeHeHne CHCTEM K PEIIEHUI0 MaTeMaTHYECKIX
102 3a7a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTel HAYKU 1
peanbHON )KU3HU, HHTEPIIPETAIUS TTOITYIESHHBIX
pe3yIbTaToB
[IpuMeHeHre HEpPaBEHCTB K PELLICHHIO
103 MaTeMaTHYECKUX 3a]1a49 U 3a/1a4 U3 Pa3InIHbIX 1
o0JacTeil HayKH U peaTbHOM KU3HH, HHTEPIPETaLUs
MOJTyYCHHBIX PE3yJIbTaTOB
KonrtponbHas pabdota: "Cucremsl paliiOHaJIbHBIX,
104 MPPaLMOHAIBHBIX TIOKA3aTEIbHbIX U 1 1
Jorapu(MUUecKux ypaBHEeHUI"
105 PaunonaneHbIe ypaBHEHMS C MapaMeTpaMu 1
106 PannonanbHble HepaBeHCTBa ¢ MapaMeTpamMu
107 PanrioHanbHbIe CUCTEMBI ¢ TapaMeTpamMu 1
108 HppanmoHansHbie YpaBHEHUS, HEPABEHCTBA C 1
napamMeTpamu
109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1
110 [Toka3zaTenpHBIE YpaBHEHUS, HEPABEHCTBA C 1
napameTpamu
111 [TokazaTenbHBIE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C 1




KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
napameTpamu
113 JlorapupMuueckre CHCTEMBI C TTapaMeTpaMu 1
114 TpuronomeTpudeckue ypaBHEHHUsI C ITapaMeTpamMu 1
115 TpuronomeTpuueckre HEPaBEHCTBA C TTapaMETPaMHU 1
116 TpuronomeTpuyeckre CUCTEMBI € TapaMeTPAMHU 1
[TocTpoenue u uccneqoBaHre MaTEMaTUYECKUX
117 MOJEJIEH pealbHbIX CUTYallui C IOMOLIBIO0 YPABHEHUN 1
C rmapamMeTpamMu
[TocTpoenue u uccieoBaHNe MaTEMaTHUECKUX
118 MOJIETIEN peaJIbHBIX CUTYALUH C TIOMOIIBIO CUCTEM 1
YPaBHEHHUH € ITapaMeTpamu
ITocTpoeHue u ucciae10BaHne MaTeMaTUYECKUX
119 MOJIETIEN pEaJIbHBIX CUTYALUH C TIOMOIIBIO CUCTEM 1
ypaBHEHUH C mapameTpaMu
120 KonTpomnpHas padora: "3amgauu ¢ mapamerpamu’ 1 1
121 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs 3HAHUH: 1
"VpaBHeHus"
122 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIMs 3HAHUH: 1
"VYpaBHeHus"
123 [ToBTOpeHue, 0000IIeHNE, CUCTEMATH3AIIHs] 3HAHUN: 1
"VpaBHeHus. CucteMsl ypaBHEHUN"
124 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3al1s 3HAHUH: 1
"HepaBencrsa"
125 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3aIIHsl 3HAHUN: 1




KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
"HepaBencrsa"
126 [ToBTOpenue, 060061IeHNE, cUCTeMaTH3alus 3HAHUH: 1
"HepaBenctna"
127 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3alUs 3HAHUH: 1
"I[IpousBoaHas u e€ npuMeHeHue"
128 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 3HAHUI: 1
"IIpon3BonHas u e€ npuMeHenue"
129 [ToBTOpenue, 060061IeHNEe, cUCTeMaTH3alUs 3HAHUH: 1
"I[IpousBoaHas u e€ mpuMeHeHue"
130 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUN: 1
"NHTerpan u ero npuMeHeHue"
[ToBTOpEeHmEe, 06001IeHNE, CCTEMaTH3alus 3HAHU !
131 p 1
[ToBTOpeHnue, 06001IeHNE, cCUCTEMaTH3aIUs 3HAHUH:
132 "y 1
[ToBTOpEeHME, 060011IEHNE, cCUCTEMaTH3allusl 3HAHUMN:
133 "y 1
134 Hrorosast koHTpoIpHAs paboTa
135 HToroBasi KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEeMAaTH3aINs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Mep3nsak A.I'. Matematuka. AnreOpa 1 Hayajla MaTEMaTHYECKOTO
aHayn3a. YriyOsnaeHHbIi ypoBeHb. 10 kiacc. YUeOHUK IS ydaiuxcs
o01eo0pa3zoBaTeNbHBIX Opranu3anui. /A.I".Mep3isik.
J.A.Homuposckuii, B.M.Ilossikos. - M.: Benrana-I'pad, 2021

2. A.I. Mepznsk, .A. Homuposckuii, B.M. Ilonskos ; nox pex. B. E.
[Toponsckoro. Marematuka. ['eomerpus. YriryOsieHHbIN ypoBeHb. 11
KJIacc: y4eOHUK JUIsl ydaluxcs 001eo0pa3oBaTesbHbIX OpraHu3aiil —

M. : Benrana-I'pa¢, 2021.

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

1. AnreOpa u Havajia MaTeMaTU4YecKoro ananusa. : 10 kiacc :
CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI : TOCOOHE IS YHAIUXCSI
obmeoOpa3oBarenbHbIX opranm3anuii / A.I'. Mep3ansk, B.b. ITononckuid,
E.M. Pabunosuu, M.C. kup. — M. : Benrana-I'pad, 2018.

2. Metonuueckoe mnocooue: byko E.B. AnreOpa u nauana
MareMaThuueckoro ananuisa : 10 xiacc : meroquueckoe rmocooue / E.B.
byuxo, A.I'. Mep3sisik, B.b. Ilononckuii, M.C. SIkup. — M. : BenTana-

I'pad, 2018



3. Anrebpa u Havaja MaTeMaTH4YecKoro aHaiusa. : 11 kmacc :
CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHI : TOCOOHE IS YHAIUXCSI
ob1eo6pa3oBarenbHbIX opranu3anuii / A.I'. Mep3ainsk, B.b. ITonoHnckui,
E.M. Pabunosuu, M.C. SAxup. — M. : Benrana-I"pad, 2020.

4. byuxo E.B. Anre6pa n Hayana MaremMatuueckoro ananusa : 11 kmacc :
metoandeckoe rmocodue / E.B. bytiko, A.I'. Mepsnsk, B.b. [Tomonckuit,

M.C. Skup. — M. : Benrana-I'pad, 2020.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/11



