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HHOACHUTEJBbHAA 3AIIUCKA

Pabouast mporpamma y4eOHOTO Kypca «AjredOpa ¥ Hadajla MaTeMaTHYECKOTO aHaIH3a)»
0a3oBoro ypoBHs s obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalbHOTO
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpenHEero oomero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIBSIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHIO, U
TPAaaUIMA POCCHIICKOTO 00pa3zoBaHus. Peammzamusi mporpaMMmbl 00ECIICUMBACT OBJIAJICHHE
KJIFOYEBBIMH KOMIIETEHLIMSIMH, COCTABISIOIMIMMU OCHOBY JUISI CAaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, HEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOTO PA3BUTHUSA
JMYHOCTH 00YYaIOIINXCS.

HEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4ecKOro aHANM3a» SBISETCA OJHUM U3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTapllei MIKOJIbI, TOCKOJbKY, C OJHOW CTOPOHBI, OH OOecreuynBaeT
UHCTPYMEHTAJIbHYIO0 0a3y A M3Y4YeHHs BCEX E€CTECTBEHHO-HAyYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOe U aOCTpaKkTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HE0OXO0JUMMOM JJIs OCBOEHUS KypCOB MH(OPMATUKH, 0OILIECTBO3HAHUS, ICTOPUH, CIIOBECHOCTHU. B
paMKax JaHHOTO Kypca ydallluecsl OBJIAJE€BalOT YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KOTOpas (hOpMyJIMPYET CBOU JOCTHKEHHS B MaTeMaTHUeCKOH (opme.

Kypc anreOpsl 1 Hauas MaTeMaTHYECKOr0 aHAJIM3a 3aKJaAbIBAET OCHOBY ISl YCIIELIHOIO
OBJIaJICHUS 3aKOHAMH (PU3UKH, XUMHUHU, OMOJIOTUH, TOHUMAaHUSI OCHOBHBIX TEHJEHIUI SKOHOMHUKHU
U OOLIECTBEHHON JKU3HU, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh UX B IIOBCEAHEBHOM XU3HU. B TOXKE
BpeMsl OBJIa/IeHHE aOCTPaKTHBIMM U JIOTMYECKH CTPOTMMHU MAaTeMAaTUYECKUMHU KOHCTPYKIUSMU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEP)KICHHUS,
UCIMOJIb30BaTh O00OOIIEHHE M KOHKPETH3aluio, abCTparMpoBaHHWE M AaHAJIOTHI0, (HOpMUpYET
KpPEeaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydyeHus anreOpbl U Hayall MaTeMaTU4ecKoro
aHaJau3a B CTApLIEH IIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PEIICHUs NPUKIAIHBIX 3a/ad,
CaMOCTOSATENIBHOIO  TOCTPOCHMS ~ MAaTEMaTUYECKHX MOJCIEH  pealbHbIX CHUTyallUd H
UHTEPIPETALMU  TIOJyYECHHBIX DEIICHHUM, 3HAKOMATCA C [PUMEPAMM MaTEMaTUYECKUX
3aKOHOMEPHOCTEH B IIPUPOJAE, HAyKe U B HMCKYCCTBE, C BBIJAIOIIMMUCI MAaTEMaTU4YECKUMU
OTKPBITHSIMU M X aBTOPaMH.

Kypc o6naaeT 3HaunTEIbHBIM BOCIUTATEIbHBIM TOTEHIIAIOM, KOTOPBIN pean3yercs Kak
yepe3 yueOHbI MaTepual, crnocoOCTBYIOMUN (GOpMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crneun(puky y4deOHOW NesTeIbHOCTH, TPeOYIOUed CaMOCTOSATENbHOCTH, aKKypaTHOCTH,
IIPOJIOJKUTENIEHOM KOHIIEHTPAIlU BHUMAHHS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3yJIbTaT.

B ocHoBe meronuku oOydeHus ainreOpe W HayajlaM MaTeMAaTUYECKOTO aHalIHu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHusl.

CrpykTypa Kypca «Anrebpa 1 Hayajga MaTeMaTUYECKOr0 aHAIM3a» BKIIIOYAET CIIeIyIOIIne
coJiepKaTelbHO-METOAUYeCKue JUHUU: «Yucna u BblUMCHEHUs», «DyHKUUMU U TIpaduKu»,
«YpaBHeHUs U HepaBeHCTBa», «Hadana mareMaTnueckoro aHainsa», «MHOXKECTBA U JIOTHKAY.
Bce ocHOBHBIE cOnepKAaTEIbHO-METOANYECKUE JIMHUM H3Y4YarOTCs Ha INPOTSHKCHUHU IBYX JIET
o0yuyeHHs B cTapuiei HIKOoJe, eCTECTBEHHO MOMOJHSS JIpyr Apyra ¥ IOCTENEHHO HaCHIIAsCh
HOBBIMM TEMaMH U pa3zenamu. JJaHHBIN KypcC SBISETCA HHTETPATUBHBIM, TOCKOIBKY O0bEIUHSET
B cebe coiepKaHue HECKOJbKUX MaTeMaTHYeCKUX JAUCLUIUIMH: aureOpa, TPUTOHOMETpPHS,
MaTEeMaTUYeCKUM aHaJIU3, TEOpUsl MHOXKECTB U Ap. [Io Mepe Toro kak ydamuecs OBIaJeBalOT BCE



Ooyee MIMPOKMM MaTeMAaTUYECKUM ammapaToM, Yy HHX IOCJIeI0BaTelIbHO (QOopMHUpYETCS U
COBEPILEHCTBYETCSI YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIENb pEeaIbHON CUTYyaIluu, TPUMEHSTh
3HaHUS, MMOJYUYEHHBbIE B Kypce «Airedpa M Hayajla MaTeMaTHYECKOTO aHalu3a», JJs pelieHus
CaMOCTOSITENIbHO C(HOPMYIHMPOBAHHOW MaTeMaTH4YeCKOW 3ajaud, a 3aTeM HHTEPHpPEeTHPOBATH
MOJTyYEHHBIH pe3ybTaT.

CopepxarenbHO-MeTOIUMYECKas TMHUS «YKcra 1 BRIYUCICHUSD) 3aBepInaeT OpMUPOBAHUE
HABBIKOB MCIIOJIb30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM Imikosie. B
cTapuieil mkosie oco0oe BHUMaHHUE ynemiseTcss (HOPMUPOBAHMIO MPOYHBIX BBIUHUCIUTEIBHBIX
HABBIKOB, BKIIIOYAIOUIMX B ce0sl MCIIOJNB30BAaHHE PA3JIMYHBIX (DOPM 3amucu J1eHCTBUTEIBHOTO
YKCJIa, YMEHHUE PALMOHAJIBHO BBHINOJIHATH JACHCTBUS C HUMH, JA€NIaTh NPUKUIKY, OLICHUBATH
pe3ynbrar. OOydaromuecsl IMONMyYar0T HABBIKA NPHUOMMKEHHBIX BBIYUCICHUH, BBITOIHEHUS
NEHCTBUI ¢ YKclaMu, 3allUCaHHBIMHU B CTaHAApPTHOU (opMe, UCTIOIB30BaHUS MAaTEMaTHYECKHX
KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHHIH.

Jlunusa «YpaBHEHUS! U HEPABEHCTBA» pEAM3YyeTCSd Ha MPOTSHKEHUU BCEro oOydeHUs B
CTapiiei IIKOJe, TMOCKOJbKY B KaXIOM paszfeie MporpaMMbl TMPETyCMOTPEHO pelieHue
COOTBETCTBYIOIIHUX 3a7a4u. OOyydaromuecs OBIageBal0T Pa3IMYHBIMA METOIaMHU PELICHUS IEIbIX,
paloHaIbHBIX, UPPAIMOHATBHBIX, TOKA3aTENbHbIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUM, HEPABEHCTB M UX CUCTEM. [loydeHHbIe YMEHUS UCTIONB3YIOTCS TIPU HCCIICIOBAHUN
(GyHKIMA C TOMOIIBIO MTPOU3BOJHOM, PEIIEHUWH MPHUKIATHBIX 3a7a4 M 3a/lad Ha HAaXO0XKJICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHUH QyHKuuU. JlaHHas comepxkarenbHas JIMHUS BKIIOYAET B
cebst Takxke (OpMUPOBAHKME YMEHUH BBITIOIHATEH Pacu&Thl IO popMyliaM, TPeoOpa3oBaHus IEIbIX,
palMoOHATBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUHN, a TAK)KE BBIPAKCHUM,
coepXalmx creneHn W Jorapudmel. bmaromaps wu3yueHuto anreOpandeckoro marepualia
MPOUCXOJUT JallbHENIIIee Pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS y4alluxcs,
dbopMUpPYIOTCS HAaBBIKM JEIyKTUBHBIX pacCyXIeHUH, pabdoThl ¢ CHUMBOJIBHBIMH (dopMamu,
MIPEICTABJICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIE PABEHCTB W HEPaBEHCTB. AiredOpa
npemiaraeT 3QPEeKTUBHBIE HHCTPYMEHTHI JIJIs1 PEIICHUS TTPAKTUUECKUX U €CTeCTBEHHO-HAYUYHBIX
3a/1a4, HarJIAIHO IEGMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CogepxarenpHo-MeToanueckass TuHUS «DyHKIMU U rpaduKu» TECHO MepervieTaeTcs ¢
JIPYTUMU JIMHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T MTOCIJIEI0BATEILHOCTh U3yUCHUSI
MaTepuaia. M3yueHne cTeneHHoM, moka3aTeabHO!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
GYHKIUI, UX CBOKMCTB W rpadUKOB, UCMOIb30BaHUE (PYHKIMHA A PEIIeHHs 3aad U3 JAPYTUX
y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMaTHYECKUM aHAIN30M, TaK U
C pelIeHHEM ypaBHEHUH U HepaBeHCTB. [Ipu aToM 601bIII0€ BHUMaHUE YAEIIeTCs (HOPMUPOBAHHIO
YMEHHUS BBIpaXaTh (POPMyJIaMH 3aBUCUMOCTH MEXAY PAa3TUYHBIMUA BETUYMHAMH, HCCIIEIOBATH
MoJy4eHHbIe PYHKIIMH, CTPOUTH UX Tpaduku. MaTepuan 3Toi coaepiKaTeabHONW TUHUH HalleleH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOIIUX BBIPAaXKaTh 3aBUCUMOCTH MEX/y BEJIMYMHAMHU B
paznuyHON (popme: aHATMTHYECKOH, rpadudeckoil u cioBecHo. Ero m3ydeHune crmocoOCTByeT
Pa3BUTHIO AJNTOPUTMUYECKOTO MBIIIUICHHSI, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETU3AIHH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxxarenbHast nuHus «Hadana maTeMaTHyecKoro aHajan3a» MO3BOJSET CYHIECTBEHHO
paclIMpUTh KPYT Kak MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 337a4, JOCTYIHBIX 00yYarommMcs, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIIEIOBATh U CTPOUTH Ipadukul (yHKIUHN, OPEAETATh UX
HauOOJIbIIME U HAUMEHBIINE 3HAUCHUS, BRIYUCIATH IIoMaan Guryp u oObEMBI TeJ, HAXOIUTh
CKOPOCTH U YCKOpEHHMs IpoiieccoB. JlaHHas conep:KaTelibHasi JMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHSI MaTeMaTHUYECKHUX MOJeJe peaJbHBIX CUTYyalllil, HaX0XKIeHUs
HAWIYYILEro penieHus B NPUKIAIHBIX, B TOM YHCIE COIHATbHO-3KOHOMHYECKHX, 3a/ayax.



3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opManbHO-JIOTUYECKOT0 M KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBJIICHUSI 3aKOHOB MAaTeMaTHKH B Hayke, TEXHHKE M HMCKyccTBe. OOydaromipecs y3HAmOT O
BBIIAIOIUXCS] PE3YJIbTaTaX, IOJIyYCHHBIX B XO/I€ Pa3BUTHsI MaTEMAaTHKU KaK HayKH, U UX aBTOpax.

CopepxarenpHO-METONNYECKAs JTUHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
JJIEMEHTaM TEOPHUHU MHOKECTB. TEOpEeTUKO-MHOXKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIOMINI
BCE paslenbl MAaTeMATHKUM M €€ IPWIOKECHWHM, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BakHO n1aTh BO3MOXHOCTb WLIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIA S3bIK COBPEMEHHOM MATEMAaTHKM M HCIOJIb30BaTh €ro s
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hayasa MaTeMaTHYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYeCKOro MOJICIUPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoOJIeJIe peallbHbIX CUTYyallUi, UCCIEOBaHMS 3TUX MOJEJIeH C IOMOIIbBIO anmnapara aaredpsl u
MaTE€MaTU4YeCKOro aHajlu3a M HHTEPIpETaluy IIOJIYYEHHBIX pe3yJbTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
UCIIOJIb3YETCS Ul PELICHUs MPUKIAAHbIX 3a1a4. [Ipyu pelmenun peanpHbIX NPaKTUYECKUX 3aaad
yyaligecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  YMEHHE  HAaxXOJuUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIONb30BaTh AaHAJIOTHI0, 0000IIaTh M KOHKPETH3HPOBATh IPOOIEMY.
JlestenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs NPUKIAJHBIX 3aJad OpPraHu3yercs B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa v Hauana MaTeMaTHYeCKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha U3ydeHue Kypca areOpbl M Hayajal MaTeMaTUYecKoro aHajau3a Ha 6a30BOM
ypoBHE oTBOJUTCS 2 yaca B Hezaemto B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a Ba
roja ooyuenus — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia v BbIYUCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHbBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omepanMd ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHus YMCIOBBIX BhIpakeHUU. [IpumeHeHune apoOell M MPOIEHTOB IS pelIeHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3JIU4HbIX OTPACIEH 3HAHUW U PEabHOW KU3HMU.

JeiicTBuTenpHble yKcna. PanyoHanpHble W MppalMOHANbHBIE uyucia. Apudmernueckue
olepanuu ¢ JAeHCTBUTEIbHBIMHU yuciamMu. [IpuOmkEéHHbIe BBIYMCICHUS, TIPAaBUIa OKPYTJICHUS,
MPUKUIKA U OI[EHKA pe3yJIbTaTa BEIYUCICHUI.

Crenens ¢ menbiM mokasarenem. CtangapTHas ¢opMa 3amucH JIEUCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcH  JIEHCTBUTENBHBIX YHCEN I pPELICHUs
IPAKTUYECKUX 3a7a4 ¥ IPEICTABICHUS JAHHbIX.

Apudmerndeckuii KopeHb HaTypaidbHOW cTeneHu. JIelcTBUA ¢ apudMeTHUYECKHUMHU
KOPHSIMUA HAaTypaJIbHOM CTEIEHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCIIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxxaecTBa 1 TOXKIAECTBEHHbIE MTPeoOpa3oBaHUsI.



[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpaKeHHH. OCHOBHBIC TPUTOHOMETPHYECKHUE
bopmyIbL.

YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo1 HHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pallMOHANIBHBIX YPABHEHUI U HEPABEHCTB.

Penienne nppannoHagbHBIX YpaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHrne ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKMX 3aJad U 3a1ad U3
pas3InYHbIX 00J1aCcTe HAYKH U pealbHOM KU3HH.

DOyHKIUM U rpapuKu

@ynkuus, crocoosl 3ananus Gynkun. ['padux Gynkuun. Bzanmuo oOpatubie GyHKIHH.

Ob6nacTp ompeneneHuss ¥ MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. UETHBIE 1 HEUETHDBIE (PYHKITHH.

CrenenHas (yHKIMsS C HaTypaJbHbIM M LI€JbIM Ioka3areneM. EE cBolicTBa M rpaduxk.
CoiicTBa u rpaduk KOpHS N-0if CTETICHU.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpPEJEICHUE TPUTOHOMETPUUYECKUX  (PyHKUIMI
YHCIIOBOTO apryMEHTA.

Havana maTeMaTH4eCKOro aHaJImu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHMsl  IOCieoBaTeabHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reomerpuueckas — mporpeccud. beckoHeyHo — yObIBaroras
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO YOBIBAIOILIEH IeOMETPHUECKOW MpPOrpecCu.
dopmyra CIOKHBIX IPOLEHTOB. Mcnosb30BaHME MPOTpecCUy Ui PELICHMsS pEeabHBIX 3a4ad
IIPUKJIAHOTO XapakTepa.

MmuoxecTBa H JIOTHKA

MHoecTBO, onepanuu HaJ MHoxecTBaMu. [luarpammsel Oiinepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anmapara JUisi OIMMCaHUs PEeaJbHbIX MPOLECCOB WU SIBICHUW, NpHU
peLIeHNH 3a]1a4 U3 IPYTHX yU4eOHbIX MIPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.

11 KJIIACC

Yucia v BbIYUCICHUSA

Harypanbnsle u nensle yncna. [I[pu3Haky 1e1MMOCTH LEIBbIX YACEN.

CreneHs ¢ pallMoOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTENEHH.

Jlorapudm yucna. JlecaTuynblie U HATypaJbHbIE JOrapu(MBbI.

YpaBHeHUsI M HEPABEHCTBA

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApU(PMBIL.

[TpeoOpa3oBaHue BbIpAXKEHUN, COAEPIKAIINX CTENICHH C PAl[HOHAIBHBIM MIOKA3aTEIEM.

[TprMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHblE ypaBHEHUS! 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS 1 HEPAaBEHCTBA.

CucreMbl JTUMHENHBIX ypaBHEHMH. PelieHue NpukiIaaHbIX 3a7ad C MOMOLIBIO CHUCTEMBI
JIMHEWHBIX YPaBHCHUH.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHCHUM U HEPABEHCTB.

IIpuMmeHeHnEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEeMaTHMYECKHUX 3ajad U
3a[a4 U3 Pa3UYHBIX 00JIacTel HAYKU U pealbHOU JKU3HU.

DyHKIUM U rpadpuKu



Oynaknus.  [lepuogmveckue  GyHkmuu. [IpoMeXyTKH  MOHOTOHHOCTH  (DYHKITUH.
MaxkcumMyMbl 1 MHUHUMYMbI (QyHKUuu. Hambonbliee m HauMeHbllee 3HaueHHE (PyHKIUHM Ha
IIPOMEIKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IPaUKH.

[Toka3zarenbHas u orapupmuyeckas GyHKIMU, X CBOMCTBA U TpaQUKH.

Hcnonb3oBanue rpadukoB GYHKIWHN 1715 peIICHHs YPaBHEHHUH U JIMHEHMHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH I MCCIEAOBAHHS MPOLECCOB M 3aBUCHMOCTEH,
KOTOPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHOM KU3HH.

Havana maTeMaTH4YeCKOro aHaJIHM3a

HenpepsiBable pyHKnu. MeTo HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBonnas Gpynkuuu. ['eomerpuueckuii 1 GU3NIECKUNA CMBICT TPOU3BOTHOM.

[Tpon3BosHbIe 3y1eMEHTApHBIX (QYHKIMA. DOPMYIJIbI HaXO0XKIAEHUS MPOU3BOAHON CyMMBI,
IPOM3BEACHUS U YACTHOTO (DYHKIIHH.

[TpumeHeHre NPOU3BOIHOM K UCCIEI0BAHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HaYeHNS (DYHKIIMH Ha OTpPE3Ke.

[IpuMmeHeHrEe NPOU3BOMHOM I HAXOXACHHUS HAWIYUIIEro PEUIeHHs B IPHUKIAIHBIX
3ajjauax, s ONpeAesIeHUsl CKOPOCTH Ipoliecca, 3aJaHHOro popMyIioil uiu rpaukoMm.

[TepBooOpaznas. Tabmuia nepBooOpa3HEIX.

WuTterpan, ero reoMeTpuyeckuii M (QU3MUECKUil CMBICI. BplumcieHune HWHTETrpaia 1o
dbopmyne Herorona—JleliOHua.

IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebHoro npeamera «MaTemaTuka» JOJDKHO oOecneduBaTh JOCTH)KEHHE Ha
yYpOBHE CpenHero oomero o0pa3oBaHUs CIEAYIONIMX JTUYHOCTHBIX, METalpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTukay»
XapaKTepU3yIOTCH:

I'paxknaHcKO€ BOCIIUTaHUE:

Cc(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW TMMO3UIMM OOYydYaloUerocs Kak akTHUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOro OOIIECTBA, MPEJICTABICHHEM O MaTeMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBIEHUH, NpOIEeayp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJECHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMHU B
COOTBETCTBUH € UX (QYHKIMSIMU M Ha3HAUEHUEM.

[TaTproTHueckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IPa’kJaHCKON UACHTUYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOALIEMY POCCUHCKON MaTEeMaTHKH, [ICHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSM POCCUMCKHUX
MaTEMAaTUKOB M POCCHUICKOM MaTeMaTU4eCKOW IIKOJbI, K MCIOJIBb30BAHUIO 3TUX JAOCTHIKEHUN B
JPYTUX HayKax, TEXHOJIOTUSX, Cepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHMEM [JYXOBHBIX LIEHHOCTEM PpOCCHICKOro Hapoaa; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUKEHUN HAyKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYHUBOTO OYIyIIero.

DCTETUYECKOE BOCIIUTAHUE:



JCTCTHUYECKHM  OTHOIIEHWEM K  MHpYy, BKIIOYas OCTETHKY  MAaT€MaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPaCCYX ACHUH; BOCIPHUUMYHBOCTHIO K
MaTE€MaTUYECKUM ACIIEKTaM Pa3jIn4HbIX BUJOB UCKYCCTBA.

Du3nyecKkoe BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO YMEHUs MPHUMEHATh MaTeMaTH4YecKHe 3HAaHUA B HHTEpecax
310pOBOro U Oe30macHOro o0pasa >KU3HM, OTBETCTBEHHOIO OTHOIICHMS K CBOEMY 37J0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIBIXa, PEryjsipHas (Qu3nueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPUICHCTBOBAHMUSA, NP 3aHATUSAX CIHOPTUBHO-03OPOBUTEIILHON
JESATEIIBHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTU TPYIO0JIOOUS; UHTEPECOM K DPA3IUYHBIM
cdepam mpohecCHOHAIBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oynyiei npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl; TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHMIO HA MTPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILICHUN
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJOTUYECKOW KyJIbTYpbl, IMOHUMAHUEM BIUSHUS COLUAIBHO-
HDKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM CpeAbl, OCO3HAHUEM
rJ100abHOTO  XapakTepa SKOJOIMYECKMX Ipo0JieM; OpHEeHTaluuel Ha  [pUMEHEHHUe
MaTeMaTHYeCKUX 3HaHMUM I pelleHHs 3a/1ad B 00JIaCTH OKpY’Karollled cpeipbl, MIIaHUPOBAaHUS
ITOCTYTIKOB M OLICHKH X BO3MOKHBIX MOCIIEACTBUMN JUIsI OKPYKAIOIIEH CPEIbI.

I{eHHOCTH HAyYHOIO ITO3HAHMUSL:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKU M OOLIECTBEHHON NMPaKTHKH, TOHUMaHUEM MaTeMaTH4ecKod HayKu Kak chepbl
YEJI0BEYECKON JIEATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH JUIsSl Pa3BUTHUS LIMBWIM3ALUN;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHUKHU U MATEMaTUYECKOMN KyJIbTypOH KaK CpEJCTBOM ITIO3HAHUS MUPA;
TOTOBHOCTBIO OCYUIECTBIIATH MPOEKTHYIO U UCCIIEA0BATEIBCKYIO NEATEIIBHOCTh UHAUBUYAIIbHO
U B IpyIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTrPaMMBbI yU4eOHOTO mpeaMeTa «MareMaTHKay
XapaKTepU3YIOTCSl  OBNAJICHUEM  YHUBEPCAIGHBIMUA  HO3HABAMENbHbIMU  OCliCMBUIMU,
VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMEUSAMU,  YHUBEPCAIbHOIMU — PecyIsmUGHbIMU
oeticmeusImu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YHarwuxcs (0C8oeHUue Memooo8 NO3HAHUS OKPYHCaArwe20 Mupd,
npUMeHeHUe 02UYECKUX, UCCIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuet).

bazoBble mornueckue neMCTBUS:
® BBUIBJIATh M XapaKTCPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHSATHUI, OTHOLICHUN MEXIy MOHATHUAMH; (HOPMYJTUPOBATH OIMPEACIICHUS MOHSITHH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINK, OCHOBAHMS JJIs1 0000IIeHUs
U CPaBHEHUS, KPUTEPUH TIPOBOAMMOTO aHAIIH3A,

® BOCIIPUHHUMATH, (POPMYyIMPOBaTh U TPEOOPA30BHIBATH CYXKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;



BBISIBIIITH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUNs B (pakTax,
JTAaHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX; IpelylaraTb KPUTEPUHU JUIsl BBISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEYUL;

JlenaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFOYECHH M, YMO3AKJIFOUEHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPXKIACHUHN (IIpsIMbIE
U OT TPOTHUBHOIO), BBICTPAaUBaTh APryMEHTALUIO, IPUBOAUTH IMPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BBIBOIBI;

BbIOMpATh Croco0 pemeHus y4eOHOM 3ahaun (CpaBHUBaTb HECKOJIBKO BAapHaHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAUIMNA ¢ YYETOM CaMOCTOATENIBHO BbIAEIEHHBIX
KpUTEPHUEB).

bazoBric nccaemoBaTeILCKUE NCHCTBUS:

WCIIOJIb30BaTh  BOINPOCHl  KaK  HCCIEAOBATEIIbCKUA  WMHCTPYMEHT  TO3HAHUS,
(GopMyIHpOBaTH BOMPOCH, (PUKCHUPYIOIIME MTPOTHBOPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIUIO,
MHEHHUE;

MPOBOJAUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, HCCIEAOBAHUE T10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOOBEeKTa, SBJICHHS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;
CaMOCTOSITENILHO ~ (OPMYJIUPOBAaTh  O0OOIIEHUS W  BBIBOABI 10  pe3yJIbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
pe3yJabTaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, A TAKKE BBIIBUTATH MPEAIOIOKEHUS
0 €ro pa3sBUTHUH B HOBBIX YCJIOBUAX.

Pabota ¢ uadopmarnueii:

BBISBIIATH AeUIUTHI UHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIs OTBETa Ha BONPOC U
JUISl pELLICHNUS 3a]a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIMYHBIX THUIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UPOBaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS],

CTPYKTypUpOBaThb HMH(OpPMALMIO, TPEACTaBIATh €€ B  pa3IU4HbIX Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHMBAaTh HAA&KHOCTh HMHGPOPMAIMU IO CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBIE OCliCMEUs, 00eCneuusarom coopmupo8aHHoOCmb
COYUATILHBIX HABLIKOG 0OYYAIOUJUXCAL.
Oo01enue:

BOCIIPHHUMATh U ()OPMYIIHPOBATEH CYXKIIEHHUS B COOTBETCTBUU C YCJIOBUSMHU H IEISIMHU
oOIIeHus; SICHO, TOYHO, T'PAMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
NICEMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTaT;

B X0JIe 00CYKJIEHHs 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOW TeMbI, TPOOIEMBI,
pelaeMoii 3a1aun, BBICKa3bIBaTh UEH, HALlEJIEHHBIC Ha TIOUCK PEIICHHUS; COMTOCTABIATh
CBOU CYXJICHUS C CY)KICHUSAMHU APYTUX YYACTHUKOB TMAJIOTA, OOHAPYKHUBATH Pa3Inune
U CXOJCTBO IO3HMIMI; B KOPPEKTHOH ¢opme (GopMyaupoBaTh pa3HOTIIACHS, CBOU
BO3PaKCHHS;



® TIPEICTABIATH PE3yJbTAThl PEIICHHS 3aadd, SKCIIEPUMEHTA, NCCIEeIOBAHMs, IPOCKTA;
CaMOCTOSATENIFHO BHIOMpPATh ()OpMAT BBICTYIUIEHHS C Y4YETOM 3a/ad NPE3CHTAlUd U
0COOEHHOCTEN ayJUTOPHH.

CoTpyIHUYECTBO:

® TIOHMMAaTh ¥ UCIIOJIH30BATh NPEUMYIIECTBA KOMAHAHOW M HHUBUIYAJILHON PabOTHI IpH
pemeHny y4eOHBIX 3a/1a4; TPUHUMATD 1eJIb COBMECTHOM JesTeIbHOCTH, TNIAHUPOBATh
OPraHM3alUI0 COBMECTHOH pabOThI, pacupeneisTb BUABI padoT, JOTOBAPHBATHCA,
00CyXJaTh IpoLecc U pe3yinbTaT padoThl; 00001I1aTh MHEHHS HECKOJIBKUX JIFOJICH;

e y4YacTBOBAaTh B IPYMIOBBIX opMax paboTsl (00CykaeHUsI, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» M UHBIE); BHIIOIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH CBOM ACHCTBHS
C APYTUMH YICHaMHU KOMAaH[IbI; OIICHUBATh KAYECTBO CBOETO BKJIJa B OOIIUN MPOAYKT
10 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmausi, 06ecneuugaiom opmMuposanue CMvlci08bix

YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUUHOCTU.

Camoopranusanus:

COCTABIIAITH IUJIAH, aJTOPUTM pPEIICHHs 3aJadd, BHIOMPATh CIOCOO pEHIeHUs C Yy4ETOM
UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapUaHTHI PEIICHHH C YYETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOJIb:

e BJAJETh HAaBHIKAMHM IIO3HABATEIBHOW pEe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUH W MBICIHUTENBHBIX TPOLECCOB, HMX pE3yJbTaTOB; BIAACTh CIIOCOOAMHU
CaMONIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTaTra PEImIeHHS MaTeMaTH4eCcKOn
3a]a4uu;

® [PEIBUAETh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTbH MPHU PEIIEHUH 3a/1a4l, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HAWJEHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

e OIICHWBaTh COOTBETCTBHE pE3yJbTaTa IEIH W YCJIOBUSAM, OOBSCHATH TNPHYUHBI
JOCTIDKEHUSI WM HEIOCTHIKECHHUSI PE3yJIbTaTOB JEATEILHOCTH, HAXOIHWTh OIINOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Anredpa M Hayajla MaTeMAaTUYECKOro aHalIn3a» Ha YpPOBHE
cpenHero odmero oOpa3zoBaHus JOHKHO 00eCreunBaTh JTOCTHIKEHUE CIEIYIONINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

10 KJIACC

Yuciaa 1 BLIYMCTIEHUS

OnepupoBaTh MOHATHSIMH: PAIlMOHATIBHOE W JEHCTBUTENHLHOE YHCIIO, OOBIKHOBEHHAS U
JeCATUYHAS IPOOB, TPOLICHTHI.

BrimonaaTe apudMeTnuecKue onepayy ¢ parimoOHAIBHBIMU U JICHCTBUTEILHBIMHU YUCTAMH.

Brimonuate mpuOIMKEHHBIE BBIYHCICHUS, WCIONB3Yys MpaBuia OKPYTJICHHS, eNaTh
MPUKUIKY U OLEHKY PE3yJIbTaTa BIYMCICHU.

OrnepupoBaTh MOHATHUSIMH: CTETICHb C IICJIBIM MOKa3aTejeM; CTaHaapTHas (opma 3amucu
JIEHCTBUTEILHOTO YWCJIa, KOPEHb HATypaJlbHOM CTENEHM; MCIOJb30BaTh MOAXOASIIYI0 (OpMy
3aIIMCH IEVUCTBUTENIBHBIX YUCEN ISl PELICHUS MPAKTUYECKUX 3a]1a4 U MIPEACTABICHUS JaHHbIX.



OrnepupoBaTh NOHATHAMU: CUHYC, KOCHHYC U TAHT'€HC IMPOU3BOJIBHOTO YIJa; UCIOJIb30BaTh
3aIrCh MPOU3BOJIBHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHusI 1 HepaBeHCTBA

OnepupoBaTh MOHATUAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJIO€, PALMOHAIBHOE,
MPPALMOHAIBHOE YPABHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

Bemonaate  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIDAKEHHMM W peIIaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrimonusaTe npeoOpa3oBaHusl LENbIX, PAallMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUH U
penaTb OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[TpyMeHsTh ypaBHEHMSI U HEpaBEHCTBA JUIsl PELICHUS MaTeMaTUYEeCKUX 3a/ad U 33134 U3
pa3IMyYHbIX 00JacTel HayKH U peallbHOM JKU3HU.

MonenupoBaTh peanbHblE CHTyalldd Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKECHMUS,
YpaBHEHHUsl, HEPAaBEHCTBA [0 YCIOBHUIO 3a/layd, MCCIEI0BaTh IIOCTPOCHHbIE MOJACIU C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DyHKIUH U IpadUKH

OnepupoBath NOHATHAME: QPYHKIIHS, CIOCOOBI 3a1aHNs QYHKIIUHU, 00JIACTh ONpeIeICHHS U
MHO>KECTBO 3HaUeHUN (QyHKIUY, rpa@uK GyHKIUH, B3aUMHO 0OpaTHbIE (DYHKITHH.

OnepupoBaTh NOHSATHIMHU: YETHOCTD K HEYETHOCTD (PYHKIUH, HYJIH (PYHKIIUH, IIPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKUUN A peLICHUS] YpaBHEHHI.

Ctpouth ¥ yMTaTh rpa@uKu JUHEHHOW (QYHKIHMH, KBaJAPATUYHON (YHKIIMH, CTEIIEHHOU
(GYHKIUH C LETbIM TOKA3aTEJIEM.

Ucnonb3oBarh rpaduku QyHKIMH UIsT UCCIEIOBAHMS TPOIIECCOB M 3aBUCUMOCTEH TpHU
peLIeHNH 3aJad U3 JAPYTruX y4eOHbIX NPEIMETOB M peabHOW KM3HM; BbIpaXaTh (opMyiIamMu
3aBUCUMOCTH MEX]ly BEIMYMHAMM.

Hayana maTreMaTH4ecKoro aHajamsa

OnepupoBaTh MOHATHUSMH: TOCJIEI0BATEIbHOCTb, apU(pMeTHUecKas W TeoMeTpuyecKas
IIPOrPECCUH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaroIIasi reoMeTpUYecKasi Mporpeccusi, cymma
0EeCKOHEYHO yObIBaIOIIEH T€OMETPUUYECKON MTPOrPECCUH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA IOCIEN0BATENBHOCTEN M MPOrPECCUM I PELIEHUS PeabHBIX
3a/1a4 PUKJIAJHOTO XapaKTepa.

MHo:KkecTBa M JIOTHKA

OnepupoBaTh NOHATHUSAMHI: MHOXECTBO, OTI€pAIK HaJl MHOKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /Il ONMCaHUs peaJIbHbIX IPOLECCOB
U SIBJIGHUH, IPY PELICHNH 33/1a4 U3 JPYTUX yUYEOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSMU: OIIPe/ETICHIE, TEOpEMa, CIEACTBHE, JOKA3aTENbCTBO.

11 KJIACC
Yucaa ¥ BLIYUCIEHUS
OnepupoBaTh MOHATHSAMH: HaTypajdbHOE, II€JI0€ YHCJIO; HCIONb30BaTh IPU3HAKU
JIETMMOCTH LIJIBIX YUCEN, PA3JIOKEHUE YHUCIIa HA IPOCThIE MHOKUTEIH JJIsl pELICHUS 3a]1ay.
OrnepupoBaTh NOHITHEM: CTETIEHb C PallUOHATIBHBIM ITOKA3aTEJIEM.
OniepupoBaTh NOHIATHAMU: JorapudM YUCIIa, JECATUIHBIC U HATyPAJIbHBIE JIOTapU(PMBI.
YpaBHeHUs1 1 HEPABEHCTBA



[IpuMeHATh CBOWMCTBAa CTENEHW MJIAI TNPEOOpa3oBaHUs BBIPAKEHUW, OIEPUPOBATH
MOHATUSMH: ITI0KA3aTEIIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC TUIIBI I0KA3aTEIbHBIX
YpPaBHEHUM U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHWM, COJAEpXKALIMX JIOrapu(Mbl; ONEPUPOBATH
HOHATUAMM: JIOrapu(MUUYECKOE YPaBHEHHWE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
JOrapu(pMHUECKUX YPaBHEHUI 1 HEPABEHCTB.

Haxonuts pemenus npocTenimux TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHEHHBIX YPAaBHEHUHN U €€ PELICHHE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PEIIEHUS PAKTUYECKUX 3a/1a4.

Haxonuts pemieHus npocTelmmux CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CUTYallud Ha S3bIKe aireOpbl, COCTABIATh BBIPAXKECHHUS,
YPaBHEHHs1, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIENOBATH IIOCTPOEHHBIE MOJECIH C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DyHKIUH U IpadUKH

OnepupoBaTb MNOHATUSAMM: IepUOAMYECKas (QYHKLHUSA, IMPOMEKYTKH MOHOTOHHOCTH
(GYHKLIMHU, TOYKH SKCTpeMyMa (YHKIMM, HauOoJblllee M HAaUMEHblee 3HadeHUs (PYyHKIMM Ha
IIPOMEXKYTKE; UCII0JIb30BATh UX JUIS MCCIIe0BaHus (YHKIUH, 3a1aHHOM rpauKoMm.

OnepupoBaTb  NOHATUSIMM:  IpadUKM  [OKA3aTeNbHOM,  JOrapu@MHUueckod  u
TPUTOHOMETPUUYECKUX (PYHKIUI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISl pEIIEHUs] yPAaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTH TIpaduKH JIMHEHHBIX YpaBHEHUN W
HCITOJIB30BAaTh UX JUIS PELICHHS CUCTEMBI TUHEHHBIX YPABHEHUM.

Hcnonb3oBate Tpapuku (QyHKUMH A7 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH M3
JpYTUX y4eOHbBIX AUCLUIUINH.

Hayana maTreMaTH4ecKoro aHajamsa

OnepupoBaTh NOHATHAMU: HETIpEpbIBHAS (PYHKIIMS; TPOU3BOIHAS (PYHKIIMH; UCIIOJIb30BAThH
reoMeTprUYecKuil 1 pU3nYecKrii CMBICI TPOU3BOIHOM JUI pelIeHus 3a1ay.

HaxonuTh mpoW3BOJIHBIE 3JE€MEHTApHBIX (YHKIMH, BBIUUCIATH IMPOU3BOJIHBIE CYMMBI,
MPOU3BEIECHNUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh MPOU3BOJHYIO JJIsi HUCClIeNoBaHUS (QYHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEA0BAHMS K TIOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUISI HAXOXKJIEHUS HAWIYYILEro PEIICHHs B NMPHUKIAIHBIX, B
TOM YHCJIE COIIUAIBHO-KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMU: NEpPBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUYECKUH U
¢u3nUecKuii CMbICT HHTErpaa.

HaxoauTte mepBooOpa3Hble 3JeMEHTapHbIX (QYHKIMI; BRIYUCIATH UHTErpal 1o (opmyie
Herorona—Jleiioumnia.

Pemarp npukiagHble 3a1a4i, B TOM YKCJIE€ COLMAIbHO-3KOHOMHMYECKOTO U (PU3UYECKOIrO
Xapakrepa, CpeICTBaMH MaTEMATUYECKOI0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHME

ITPOTPAMME

10 KJIACC
KouunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 1\/:;1(()::?361:;:;:1){1111; ZI:I?:E;H;I: I;I/IOHaJ'IBHHe 14 1 bubmmorexa LIOK
A -ral https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuuu u rpapuku. CTeneHs ¢ MeIbiM 6 Bbu6moteka [JOK
nokasarejaem https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1 Bbu6moreka [JOK
HppanmoHaibHble ypaBHEHUS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
o
4 T (I)/II:"I\(/:I};J(:E/IGT un. TpuroHomeTpuieckue 22 1 bubmmorexa LIOK
P pud- 2P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocrnenoBaTeNbHOCTH U IIPOTPECCHH 5 bubmmorexa LIOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 3 1 bubmnoreka IIOK
3HaHUI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 68 4 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
L | Hormmons v Moo 12 ) BuGnorera LIOK
YHICIU. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABEHCTBA
) o itecone s 12 BuGorexa LIOK
P yp https://m.edsoo.ru/fllc4afd
HEpaBEHCTBA
3 o Tormosemome 0 ) BuGiorera LIOK
P 1P p https://m.edsoo.ru/fl1c4afd
HEpaBEHCTBA
bu6mmoreka [JOK
4 IT T 7 24 1
pousBoaHas1. [Ipumenenne npousBogHOM https://m.edsoo.ru/f11cdafd
5 HuTerpan u ero npuMeHEHU 9 bubmmorexa [JOK
p p https://m.edsoo.ru/fllc4afd
bu6mmorexa [IOK
6 C 7 12 1
HCTEMPI YPaBHCHIH https://m.edsoo.ru/fl11c4afd
7 HarypanpHble U 11€IbI€ Unciaa 6 bubmorexa [JOK
yp H https://m.edsoo.ru/fllc4afd
8 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 18 5 bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/fl11c4afd
OBIIEE KOJIMYECTBO HACOB I1O
m 102 6 0

[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
B Tema YpoOKa KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie 06pa3OBaTeJII>HI>Ie
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl
MHOeCTBO, OIepaIuH Ha
1 MHO)KGCTBaI\:[I/I. I[ia]ipaMM}i 1 Bubmorexa IOK
. 02.09.2024  https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PamnnonansHbIe yncia.
2 OOBIKHOBEHHEBIE U JECITUYHBIE 1 bu6mmoreka [IOK
JpOOH, MPOLIEHTHI, OECKOHEYHBIE 04.09.2024 = https://m.edsoo.ru/be888093
MePUOIUYECKHIE IPOOH
Apudmerrdeckue onepanuu ¢
3 parMoHaIbHBIMH YUCIIAMH, 1 bu6mmoreka [IOK
npeoOpa3oBaHus YHCIOBBIX 09.09.2024  https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Tpumenenue apobeit u
4 Egiﬁiﬁiiﬁ:? IZI I;;IBJ'II/I‘IHBIX 1 bubmorexa HOK
N N . 11.09.2024 @ https://m.edsoo.ru/44dd1046
oTpacieil 3HaHUM U peanbHOU
KU3HU
[Tpumenenue apobeit u
5 Egiﬁi:;zilizziae? Ij:I I;)::;JH/II{HHX 1 bubmorexa HOK
16.09.2024  https://m.edsoo0.ru/d99d8c74

OTpaciel 3HaHUW U pearbHOU
KU3HU
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JlelicTBUTEIbHBIEC YHCIIA.

bubmuorexa [JOK

° PattoratbHIe i 18.09.2024  https://m.eds00.ru/2f36a36f
HUPpAMOHATILHBIE YHCIIa
7 Apudmerndeckue onepanum ¢ bubmumoreka [IOK
JIENCTBUTEILHBIMA YUCIIAMHU 23.09.2024 | https://m.edsoo.ru/a97a12d9
[TpuGamKEHHBIC BRIYUCIICHUS
8 n;)aBI/ma OKPYTJICHUS HpI/IKI/I,I[’Ka u bubmmorexa LIOK
’ . 25.09.2024  https://m.edsoo.ru/ch723fbd
OIICHKA pe3yjbTaTa BEIUUCICHUN
9 ToxnecTBa U TOXKJIECTBEHHBIE bu6mmoreka [IOK
npeobpa3oBaHus 30.09.2024  https://m.edsoo.ru/3a23acl5
10 YpaBHeHUE, KOPEHb YPaBHEHUS Bubmiorexa LIOK
’ 02.10.2024  https://m.edsoo.ru/11ac68be
1 HepaseHnctBo, pelienue bubnunoreka [JOK
HEpaBEHCTBA 07.10.2024  https://m.edsoo.ru/50bdf26d
12 Merton uHTEPBAIOB Bubamotexa [IOK
09.10.2024  https://m.edsoo.ru/775f5d99
Pemenne nenbix u 1poOHO-
13 pauHOHanEme ypaill){eHHﬁ " Brbmiorexa LIOK
14.10.2024  https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas padora no teme
"MHOKeCTB HOHAILHBIX U
14 neﬁc(T)Blecenslijz q(I)/ICZJJII. bubmmorexa LOK
16.10.2024  https://m.edso0.ru/1914a389
PanmonansHbie ypaBHEHHS U
HEpaBEHCTB"
DyHKIMA, CIOCOOBI 3aJaHUs
15 Q)}}IIHKI_I[II/II/I B3anmuo 062::)aTHI)Ie bubamorexa IOK
21.10.2024  https://m.edsoo.ru/226eeabf

byHKIMHA
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I'paduk pynkumu. O6macTp
OIIPE/ICIICHUS] 1 MHOXECTBO

16 3HaueHui Gpynkuu. Hymm bubmmorexa LIOK
https://m.edso0.ru/763e75ee
¢dynknuu. [TpoMexyTKn
3HAKOTIOCTOSIHCTBA
N , bubnmoreka [JOK
o Heribie i Hewribie ki https://m.edsoo.ru/ff4564ad
CrerneHs ¢ LeIbIM [T0Ka3aTEIEM.
18 CTaHHapTH]:SI dbopmMma 3ammcu bubmmoreia LIOK
. https://m.eds00.ru/66446d3e
JIEHCTBUTEIILHOTO YK CIIa
Hcrionb30BaHue MOAXOISIICH
OPMBI 3aIMCH JCHCTBUTEIBHBIX
19 ?I)I/I(I;)GJI JUTS pemezllmﬂ bubmorexa [JOK
https://m.edsoo.ru/6eadc6f1l
NPaKTUYECKHX 3a/1a4 U
NPECTaBICHUS JAHHBIX
CrenenHasi GyHKIHS C
20 HATYPaJIbHBIM H LIEJIbIM bubnnoreka [JOK
nokasateneM. E€ cBoiicTBa 1 https://m.edsoo.ru/3f25a047
rpaduk
21 Apudmerndeckuit KOpeHb bubnuoreka [IOK
HaTypaJbHOH CTeTIeHH https://m.edso0.ru/d82c36d4
ApudmeTnueckuiit KopeHb bubnnoreka [JOK
22 .
HaTypaJbHOH CTeTIeHH https://m.edsoo.ru/fe7fc4db
23 CgoiicTBa apu(PMETHIECKOTO bubnuorexa [JOK
KOPHSI HATypaJbHOW CTEIICHU https://m.edsoo.ru/d0f0b260
24 CaotlicTBa apuMEeTUIECKOTO bubnmoreka [JOK

KOpHA HaTypaHBHOﬁ CTCIICHU

https://m.edso0.ru/c3389865
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CgoiicTBa apu(MeTHIECKOro

bubmuorexa [JOK

25 KOPHS HaTypaJbHOM CTEIIEHU https://m.edsoo.ru/444c4b9c
26 HeiicTBus ¢ apudMeTnaecKkuMu bubmmoreka [IOK

KOPHSIMHU N—O0ii CTereHH https://m.eds00.ru/54b815c5
97 HeticTBus ¢ apuMeTHICCKUMU bubnuorexa [JOK

KOPHSIMH N—Oi CTEICHH https://m.edsoo.ru/83105a0e
28 HeiicTBus ¢ apudMeTHIecKuMu bubmumoreka [IOK

KOPHSMH N—Oi CTENCHH https://m.edsoo.ru/2ablc7bc

JleiicTBus ¢ apupMETHICCKHMH bubnuorexa [JOK
29 o

KOPHSIMHU N—O0ii CTereHH https://m.edsoo.ru/each053c
30 JeticTBus ¢ apuMeTHUICCKUMU bubnnoreka [JOK

KOPHSMH N—Oi CTEICHH https://m.edsoo.ru/8a5ada51
31 Pemenne nppanmoHaIbHBIX bubnnorexa [HOK

ypaBHEHHI U HEPABCHCTB https://m.edso0.ru/69106ae7

Pemenne nppanmoHaIbHBIX bubnnorexa [HOK
32 .

ypaBHEHHI U HEPABCHCTB https://m.edsoo.ru/9362fead
33 Pemenue nppannoHanbHbIX bubnmnoreka [JOK

yYpaBHEHHI U HEPABCHCTB https://m.edsoo.ru/78d9b391
34 Pemenne nppanmoHaIbHBIX bubnnoreka [JOK

ypaBHEHHI U HEPABCHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppannoHanbHbIX bubnmnorexa [JOK

ypaBHEHHI U HEPABCHCTB https://m.edsoo.ru/87e5e52d
36 CaoticTBa U rpaduK KOpHS N-0i bubnmoreka [JOK

CTENECHU https://m.edsoo.ru/ebOcc5e3
37 CgoiicTBa u rpaduk KOpHS N-0i bubnuorexa [JOK

CTEIeHH https://m.edso0.ru/5f29b9b5
38 KonTtponbHas pabora o Teme bubnuorexa [IOK

"ApudpmeTrnueckuiit KOpeHb N—oi

https://m.edsoo.ru/f13af630
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creneHu. MppauvoHanbHbIe
ypaBHEHUS U HEpaBeHCTBA"

39 Cunyc, KOCUHYC U TaHT€HC bubnmoreka [JOK
YHCIIOBOI'O apTyMEHTa https://m.edso0.ru/5f605ed0

40 CuHyc, KOCUHYC W TaHT'€HC bubnuorexa [JOK
YKCI0BOI0 apryMeHTa https://m.edsoo.ru/ec9f4d78
ApKCUHYC, apKKOCUHYC U bubmumoreka [IOK

41
ApKTaHTeHC YMCIIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
ApKCUHYC, apKKOCUHYC U bubnnorexa [JOK

42
ApKTAHT€HC YHCIIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuueckas

43 OKPYHOCTb, OIIpe/IeJICHHE bubnunoreka [JOK
TPUTOHOMETPUYECKUX DYHKITUI https://m.edsoo.ru/6df195a0
YHCJIOBOTO apryMeHTa
Tpuronomerpuueckas

44 OKpPYXHOCTb, OIIPENIETICHHE bubnuoreka [IOK
TPUTOHOMETPUYECKUX (DYHKIIUH https://m.edso00.ru/6b61c578
YHCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuoteka [JOK
bopmyTbI https://m.edsoo.ru/6ed2b3ba

46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuoteka [JOK
bopmyItbl https://m.edsoo.ru/fcdd2a2e

47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmoreka [JOK
bopmybI https://m.edsoo.ru/b8a0ff2f

48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuorexa [JOK
bopmybI https://m.edsoo.ru/12d1413c

49 [Tpeobpa3zoBanue bubnnorexka [JOK

TPUTOHOMETPUYECKUX BBIPAKEHUN

https://m.edsoo.ru/e248c5fc



https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc

50 [IpeobpazoBanue bubmuorexa [IOK
TPUTOHOMETPHUYCCKUX BBIPAKCHHIMA https://m.edsoo.ru/09ba5b3d
51 [IpeobpazoBanue bubmmoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKCHUIN https://m.edsoo0.ru/1f4655da
59 IIpeoOpazoBanue bubnuorexa [JOK
TPUTOHOMETPHUYCCKUX BBIPAKCHHIMA https://m.edsoo.ru/76ce9958
53 [IpeobpazoBanue bubmumoreka [IOK
TPUTOHOMETPHUYCCKUX BBIPAKCHHIMA https://m.edsoo.ru/8fa598b5
Pemienne TpuroHOMeTpUYECKNUX bubnnorexa [JOK
o4 .
ypaBHEHHIA https://m.edsoo.ru/6baefel9
55 Pentenne TpUroHOMETPUUECKUX bubnnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/alf8d141
56 Pemienne TpuroHOMeTpU4YECKNUX bubnnorexa [HOK
ypaBHEHHIA https://m.edso00.ru/65a0f2d0
57 Pemienne TpuroHOMeTpUYECKUX bubnnorexa [HOK
ypaBHEHHIA https://m.edsoo.ru/0d8a770d
58 Pelienre TpUroHOMETPUYECKUX bubnuoreka [IOK
ypaBHEHUI https://m.edsoo.ru/cec28774
59 Pemenne TpuroHOMeTpUYECKUX bubnnoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/e6eec650
O06o00611eHre IO TEeMaM
"OCHOBHbBIE TPUTOHOMETPUYECKUE
60 bopMyIIHL. T;I;IFOHOMCTB:I)/IHGCKI/Ie Brbmiorexa LIOK
. https://m.edsoo.ru/ae44ac4c
ypaBHeHus'"/Bcepoccutickas
poBepoyHas paborta
KonTtponbHas pabora o Teme Butmorexa LOK
61 "®opMyJbl TPUTOHOMETPHH.

Tpuronomerpuueckue

https://m.edsoo.ru/b46a8228
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ypaBHeHus'"/Beepoccuiickas
npoBepoyHas pabora

Apudmernueckas u
reoMeTpHYecKasi IPOTrPECCUH.

bubmuorexa [JOK

62 HenosbsoBaitite Mporpeceitit A L https://m.eds00.ru/d36669f8
pelIeHUs peallbHbIX 3a1a4
NPUKJIAJHOTO XapaKTepa
Beckoneuno yoObIBaromas
63 reoMeTpHUUecKas IPorpeccusl. 1 bubnnorexa [HOK
Cymma 6eCKOHEUHO yObIBaroIIei https://m.edsoo.ru/1cbf72b1
TEOMETPHYECKOHN MPOTPECCHH
64 dopmyia CIIOKHBIX MPOLIEHTOB 1 bubmorexa IOK
https://m.edsoo0.ru/538fc437
65 ®dopmyia CIOKHBIX TPOLEHTOB 1 bubmorexa LIOK
https://m.edsoo.ru/c2627eca
O06006111EH1E, CHCTEMATU3ALIUSA
66 3HAHUH 32 Kypc anreOpsl U Havya 1 bubnuoteka [JOK
MaTeMaTHYecKoro aHaimsa 10 https://m.edso0.ru/33e6629¢
KJlacca
bu6mmoreka [IOK
o7 Hrorosas KOHTPOTbHas pabota 1 https://m.edsoo0.ru/188bbf6c
O0001IeH1Ee, CHCTEMAaTA3 AU
68 3HAHMI 32 Kypc anreOpbl U Hayal 1 bubnmnorexa [JOK
MaTeMaTHYeCKoro aHanm3a 10 https://m.edsoo.ru/49f1b827
KJacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie IIpakrnyeckue oOpa3oBaTe/ibHbIe
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl
1 CreneHb ¢ paliMoOHaIbHBIM 1 bubmuorexa [JOK
TIIOKa3aTeNneM https://m.edso0.ru/a52939b3
2 CBoiicTBa cTENEHU 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff601408
. I;peeo6p:30BaH1;e B(I:Ip;ﬂ)KGHH:I, , Butmorexa LOK
YKAIIMX PaliOHAIbHBI
Aepatinx pat https://m.edso0.ru/3d87e248
CTENEHU
. ipeeo6p:3013am:e B(I:Ip:lﬂ)KeHHeﬁ, , BuGnorexa LIOK
YKAIIMX PaliOHAIbHBI
Aepatinx pat https://m.edso0.ru/343c6b64
CTENEHU
COACPRAIINEX PO © https://m.edso0.ru/4064d354
CTETIEHU
5 IToka3aTenbHbIE ypaBHEHUS U 1 bubnuoteka [JOK
HEepaBEHCTBA https://m.edsoo.ru/be76320c
7 IToka3aTenbHbIE ypaBHEHUS U 1 bubnuoteka [JOK
HEepaBEHCTBA https://m.edso0.ru/3d408009
3 IToka3arenbHble YpaBHEHHUS U 1 bubmuorexa [IOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ff0ec
[TokazarenbHbIE YpaBHEHUS U bubnuorexa [JOK
9 1
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 IToka3aTenbHbIE ypaBHEHUS U 1 bubnnorexka [JOK

HEepaBeHCTBA

https://m.edsoo.ru/536de727
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[TokazarenpHas GyHKIUS, €€

bubmuorexa [JOK

1 CBOMCTBa U rpaduK https://m.edso0.ru/85bc8132
KontponpHast pabora o Teme
2 noxwareres, Hotsmenmms BuGmonesa LIOK
dyicuis, Tlokasaesibie https://m.edso0.ru/58e8e2f2
ypaBHEHUS U HEpaBeHCTBA"
bubmumoreka [IOK
13 Jlorapigm wicia https://m.edsﬁ).ru/3e3230d4
14 JlecaTuunplie U HATypaJIbHbIE bubmuorexa [JOK
JgorapuQMbl https://m.edsoo.ru/1ea72162
15 [Ipeo6pa3oBanue BbIpakeHUH, bubnnorexa [HOK
CoJep KaIIUX JTOrapu(pMbI https://m.edsoo.ru/da48154c
16 [Ipeo6pa3oBanue BbIpakeHUH, bubnnorexa [HOK
CoJIep KaIUX JTOTapu(Mbl https://m.edsoo.ru/4beffO3b
17 [TpeoOpa3oBaHue BBIpAXKEHUH, bubnuoreka [IOK
COZIEPIKAILUX JIOTAPUPMBI https://m.edsoo.ru/fe189f2d
18 [Ipeo6pa3oBanue BbIpakeHUH, bubnnoreka [JOK
CoJIep KaIuX Jorapudmbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckune ypaBHEHHS U bubnuoteka [JOK
HEepPaBEHCTBA https://m.eds00.ru/3034724e
20 Jlorapugmuueckue ypaBHEHUs U bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHHS U bubnuorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapugmuueckue ypaBHEHUS U bubmuorexa [IOK

HEpaBeHCTBA

https://m.edsoo.ru/15bclcfb
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Jlorapudmuueckas GpyHkIus, eé

bubmuorexa [JOK

23 CBOMCTBa U rpaduK https://m.edsoo.ru/d68bbedd
24 Jlorapudmmueckas pyHKIUs, €€ bubnmoreka [JOK

CBOMCTBa M rpaduk https://m.eds00.ru/9d102051
o5 Tpuronomerpudeckue GyHKIUHA, UX bubnuorexa [JOK

CBOMCTBA K rpadUKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKINU, UX bubmumoreka [IOK

CBOMCTBA U TpaduKu https://m.edsoo.ru/d2e4601b
97 Tpuronomerpudeckne GyHKINU, HX bubnnorexa [JOK

CBOMCTBa U rpaduKu https://m.edso0.ru/ba9da96d
28 Tpuronomerpuueckue GyHKIUH, UX bubnnoreka [JOK

CBOMCTBa U TpaduKu https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUYECKUX bubnnorexa [HOK

HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnnorexa [HOK

HEPABCHCTB https://m.eds00.ru/0c837397
31 IIpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK

HEpaBEHCTB https://m.edsoo.ru/e6e1901f
32 [IpuMepsl TPUTOHOMETPUUECKUX bubnnoreka [JOK

HEPABCHCTB https://m.eds00.ru/0f903c75

KonrponbHas pabora no reme

"Jlorapudmuueckas GyHKIHUS.

Jlorapu¢pmuueckue ypaBHEHHS U
33 Hepalla)eliTBa.TpHFOZ(P;MeTpI/IlIeCKI/Ie Bubmiorexa LIOK

GYHKIMH | UX
rpa¢uku. TpuroHomerpudeckue
HepaBeHcTBa"

https://m.edso0.ru/10130727
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bubmuorexa [JOK

34 Henpepuibisic dynicuin https://m.edsoo.ru/403bfb0d
35 MeTto1 MHTEPBAJIOB JUIsl pELICHUS bubmmoreka [IOK
HECPABCHCTB https://m.edso0.ru/6db0b423
Meto MHTEpPBAJIOB JJISI PEILICHUS bu6mmoreka [IOK
36
HCPABEHCTB https://m.edsoo.ru/Oadbcelb
37 [IpousBoanas pyHKIUN Bubmorexa LIOK
https://m.edsoo.ru/0731ad3d
38 [IpousBoaHas pyHKIUN Bubmiorexa LIOK
https://m.eds00.ru/723dd608
39 ['eomerpuueckuii u pu3nIecKuin bubnnoreka [JOK
CMBICIT TIPOM3BOTHOM https://m.edso0.ru/6¢c8d36ff
I'eomerpuueckuii u puznyeckuit bubnnorexa [HOK
40 .
CMBICJI TPOM3BOTHOM https://m.edsoo.ru/a413eca9
41 [Ipon3BoIHBIE 3JIEMEHTAPHBIX bubnnorexa [HOK
byHKIHi https://m.edso0.ru/c7550e5f
42 IIpou3BOaHBIE DTIEMEHTAPHBIX bubnuoreka [IOK
byHKIHI https://m.edsoo.ru/14ab3cdb
43 [Ipon3BoiHasA CyMMBI, bubnnoreka [JOK
HPOU3BE/ICHUS, YACTHOTO (DYHKIHUIT https://m.edso0.ru/c12a0552
44 IIpou3sBogHas CyMMBI, bubnuoreka [IOK
HPOU3BE/ICHUS, YACTHOTO (DYHKIIUIt https://m.edso0.ru/d598f201
45 [IpounsBoHas cCyMMBI, bubnuoreka [IOK
NPOM3BEACHUS, YACTHOTO (PyHKITHUIA https://m.edsoo.ru/1de34d4d
IIpumeHeHne HpOI/ISBO)II—jOI/I K Butmiorexa [IOK
46 UCCIICIOBAHMIO (DYHKITHI Ha

MOHOTOHHOCTBH U S3KCTPECMYMBEI

https://m.edsoo.ru/17af2df9
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[IpuMeHeHne nNpou3BOIHON K

47 MCCIIeI0BaHMIO (DYHKIIMI HA Bu6mnorexa LIOK
a YHKIL https://m.edsoo.ru/a8cabad4
MOHOTOHHOCTBh H 3KCTpeMYMI>I
I o
I e ———
A YHKI https://m.edso0.ru/0b411edd
MOHOTOHHOCTH U 3KCTp€MYMbI
I1 €HeHue 5|
4 | uconenomsumo gyemaming BuGorexa L1OK
A YHEIL https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTH U 3KCTp€MYMI)I
H o
P A BuGorera LIOK
YHKI https://m.edsoo.ru/fac78f05
Ha OTPE3KE
H o
51 | sometoro nanenE oy BuGorera LIOK
YHEI https://m.edsoo.ru/fb6a8acf
Ha OTPE3KE
H 6
52 H;;;;K}ie;:;}l:;aqzzzzego;K 12078 Brbmiorexa LIOK
Yy https://m.edsoo.ru/cffch7e5
Ha OTpe3Ke
H 6
53 H;;;;K}ie;:;}l:lfaq(z;ze;oITK uu Brbmiorexa LIOK
Y https://m.edso0.ru/d9469916
Ha OTpE3Ke
H o
54 | astometoro anamonE ysa BuGorexa LIOK
YHKI https://m.edsoo.ru/ad15000e
Ha OTpE3Ke
H o
AXO0XKIACHHNEC HANOOJIBIICTO U Bu 6J'II/IOTeKa H OK
55 HaMMEHBIIIETO 3HAYeHUs! PYHKLIUU

Ha OTpe3Ke

https://m.edsoo.ru/86adcbfd
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[IpuMeHeHne npon3BOAHOM IS

HaXOXIACHUA HAWJITYUHICTO pCIICHUA

B IIPUKJIAIHBIX 3aaa4ax, IJIA

bu6mmoreka [IOK

o0 OIpeIeNIeHUsT CKOPOCTH IPoIecca, https://m.edso0.ru/13205d80
3aJJaHHOrO (popMyJI0i Min
rpadpukom
KonrtponbHas padora no reme
57 "Hpoi%ozma;f [Ipumenenue Bubmiorexa LIOK
o https://m.edsoo.ru/f8ed5f99
IPOM3BOIHON
58 [lepBooOpasnas. Tabmuma bubmmoreka [IOK
IepBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpaznas. Tabauma bubnnoreka [JOK
IepBOOOPA3HBIX https://m.eds00.ru/30c3697b
60 WNurterpan, reomeTpudyeckuii u bubnunoreka [JOK
(bu3uUeCcKuii CMBICI HHTErpaa https://m.eds00.ru/391272c9
61 HHTerpai, reoMeTpuYECKHi U bubnnoreka [JOK
(u3rYecKuii CMBICIT HHTErpajia https://m.edso0.ru/d359fb5f
62 WHTerpail, reOMETpUYECKUN U bubnuoreka [IOK
(u3rUeCcKuii CMBICIT HHTETrpajia https://m.edso0.ru/07eb464b
63 Brruucnenue unTerpana mno bubnuoreka [IOK
dopmyne Herorona—JleliOauna https://m.edsoo.ru/b9b225c3
64 Boruncnenue uHTerpana no bubnnoreka [JOK
dopmyne Herotona—JleliOHuIa https://m.edsoo.ru/b800deb4
65 Brruucnenue unrerpana no bubmuorexa [IOK
dopmyne Herotona—JleiiOnuIa https://m.edsoo.ru/f5eed075
66 Brruucnenue unrerpana no bubmuorexa [IOK

dbopmyne Hetorona—JleliOHuma

https://m.edsoo.ru/41da431a
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bubmuorexa [JOK

67 CucTteMbl TUHEHHBIX YpaBHEHUH https://m.edsoo.ru/b648235a
68 CucreMbl TUHEHHBIX YPaBHCHHIA bubmiorexa LIOK
https://m.edso0.ru/5ab83864
Perenue nmpukiaHbIX 3a1a4 ¢
69 MOMOIIbIO (];)I/ICTel\fI)I JII/IHegHBIX Bubmiorexa LIOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHHUI
Pemenue npukinaaHbIX 3a1a4 ¢
70 MOMOIIBIO (I:)I/ICTeNI[[bI JII/IHegHLIX Bubmiorexa LIOK
. https://m.edsoo.ru/aa5962el
ypaBHEHUI
CucTeMbl 1 COBOKYITHOCTH LEJBIX,

71 palMOHAIBHBIX, UPPALHMOHAIBHBIX, bubnnorexa [HOK
[0Ka3aTeIbHbIX, JIOTapH(HMUIECKUX https://m.eds00.ru/48190472
YpaBHEHUI U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH LEJBIX,

7 palHOHAIBHBIX, UPPALUOHAIBHBIX, bubnnoreka [JOK
NI0Ka3aTeNbHBIX, JIOTApPH(PMUIECCKUX https://m.edso0.ru/2dbd3859
YpaBHEHHI U HEPaBEHCTB
CucTeMBbl 1 COBOKYITHOCTH IEJBIX,
palMOHANTBHBIX, UPPALUOHAIBHBIX, bubnuoteka [JOK

73
MIOKa3aTeNbHBIX, JIOTAPH(PMUICCKUX https://m.edsoo.ru/7ab8d17e
YpPaBHEHUM U HEPABEHCTB
CucTteMbl 1 COBOKYITHOCTH LEJIBIX,

74 palMOHAIbHBIX, UPPALUOHAIBHBIX, bubnnorexka [JOK
MOKa3aTeNbHBIX, JIOrapH(PMUIECCKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUU U HEPABEHCTB

75 Hcnonb3oBanue rpagukoB GyHKIMN bubnuorexa [IOK

JUISl pEIIEHUs] YPAaBHEHUHN U CUCTEM

https://m.edso00.ru/039949bf
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Hcnonp3oBanue rpadgukoB GyHKIMNA

bubmuorexa [JOK

76 JUISL PEIICHNS. YPaBHEHHUH U CHCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUMN, CUCTEM U
HEPaBEHCTB K PEHICHUIO
77 MageMaTquCKIEAX 3aj1a4 1 3ajJ1a4d U3 bubmiorexa LIOK
N https://m.edsoo.ru/ca878deb
pa3Iu4HbIX 00J1aCTEN HayKu U
peaIbHOM KU3HU
KonTtponbHas paboTa o Teme
78 "I/IHTIe)rpaJI u elio IPUMEHEHUS. Bubmiorexa LIOK
. https://m.edsoo.ru/471c735b
Cucremsl ypaBHeHUN"
Harypanbnble u nensie yncia B bu6mmoreka [IOK
79 .
3aJa4ax U3 peaabHOM KU3HU https://m.edsoo.ru/3ceel327
80 Harypanbnble u nensie yncia B bu6mmoreka [IOK
3aJa4ax U3 peaabHOM KU3HU https://m.edsoo.ru/a35a131d
81 HarypanbHble u 1ienblie yucia B bubnnorexa [HOK
3ajauax U3 peaabHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Tpu3Haky AETUMOCTH LENBIX YUCEI bubmorexa LIOK
https://m.edso0.ru/51696a67
83 [Tpu3Haky AETUMOCTH LENBIX YUCEI bubmmoreia LIOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3Haku qeTUMOCTH LEBIX YUCEIT bubnuorexa LIOK
https://m.edsoo.ru/ef2c6e43
[ToBTOpEeHME, 0000IIEHNE
85 CI/ICTCNII)aTI/Ba,I_[I/IS{ 3IEHHﬁ. , bubmorexa HOK
https://m.eds00.ru/0312cf8c
YpaBHeHus
[ToBTOpeHwme, o6o61ueHI/vIe, BuGmorexa LOK
86 CHCTEeMAaTH3alMsl 3HaHUH.

YpaBHeHus

https://m.edsoo.ru/247d2fe7
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[ToBTOpenue, 06001ICHNE,

bubmuorexa [JOK

87 .
CHCTCMATH3ALHA SHAHIU https://m.edsoo.ru/e8b87729
VYpaBHeHus
IT , 0000 ,
8 | cacrosmusaus vam, Bumiotexa LIOK
H ' https://m.edso0.ru/1bf2fh98
YpaBHeHus
I1 000
R Bu6morera LIOK
1 ' https://m.edsoo.ru/9c44c6ca
YpaBHeHus
I1 000
90 | croremHsa sHaR, Bumiotexs LIOK
1 ' https://m.edsoo.ru/337aad59
YpaBHeHus
I1 000
01 | croremHaon sHaR, Bumiotexs LIOK
1 ' https://m.edsoo.ru/a86014el
Hepagencrtra
IT , 0000 ,
9 | cacrosmmsas e BuSmmorera LIOK
1 ' https://m.edso0.ru/5c45a60a
HepasencrtBa
jy | [losopemue, oboCmere, BuGmorexa LIOK
HNCTEMATH s 3HAHUH.
1 https://m.edso0.ru/19304aba
HepasencrBa
0 | cuommsacos sosuth Bumiotexs LIOK
H ' https://m.eds00.ru/c3d4b282
HepagencrBa
[ToBTOpeHwme, o6o61ueHI/vIe, Butmiorexa [IOK
95 CUCTEMaTHU3alAad 3HAaHUN. CI/ICTCMBI

YpaBHEHUU

https://m.edsoo.ru/a20b8a4c
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[ToBTOpenue, 06001ICHNE,

bubmuorexa [JOK

96 CI/ICTeMaTI/‘I’BaI_[I/I}I 3gaHui. CUCTEMBI 1 https://m.eds0o.ru/a012476d
YpaBHCHHIA
97 [ToBTOpeHnue, 06001ICHNE, 1 bubmuorexa [JOK
cucreMaTu3anus 3Hanui. OyHkuuu https://m.edso0.ru/d620c191
08 [ToBTOpEHmE, 0600IIECHNE, 1 bu6mmoreka [IOK
cucTeMaTH3anus 3HaHui. OyHKIHN https://m.edso0.ru/7017196f
99 HroroBast KoHTpoIbHAs paboTa 1 bubmorexa LIOK
https://m.eds00.ru/513c9889
bu6mmoreka [IOK
100 Hroroas xonTpoasHas pabora 1 https://m.eds00.ru/2276973
O00011eHNEe, CHCTEMAaTA3 AL
101 3HAHMI 32 KypcC anreOpbl U Haval 1 bubnunoreka [JOK
MaTemMarndeckoro aHammsa 10-11 https://m.edso00.ru/3330f7ef
KJIaCCOB
O00011en1Ee, cCUCTEMAaTA3 AU
102 3HAHMI 32 Kypc anreOpbl U Hayal 1 bubnmnorexa [JOK
MaTreMaThdeckoro anamusa 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






