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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «AnreOpa U Hayala MaTEMATUYECKOTO aHAIN3a» SIBISETCS OJHUM M3
HauOoJsiee 3HAUMMBIX B IPOTpaMME CPEJHEr0o OOIIero o0pa3oBaHUs, TOCKOJIbKY, C OJHOM
CTOPOHBI, OH 00eCIeYrBACT MHCTPYMEHTAIBHYIO 0a3y IJIsl U3Y4YEHHsS] BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, a C IPYTOi CTOPOHBI, (POPMHUPYET JOTHIECKOE B aOCTPAKTHOE MBIIIIICHUE
oOyuaronuxcs Ha ypOBHE, HEOOXOAUMOM JIJIsl OCBOEHMSI UHPOPMATUKHU, OOIIECTBO3HAHUS,
UCTOPHH, CIIOBECHOCTM W JpYrMX IUCHMIUIMH. B paMkax naHHOro ydeOHOro Kypca
oOyuyaroluecs: OBJIAJIEBAIOT YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopMyIMpyeT CBOM JOCTHKEHUSI B MAaTEMAaTUUYECKOM opme.

VY4eOHbIil Kypc anredpbl 1 Hayal MaTEMaTUYECKOTO aHAJIN3a 3aKJIadbIBAET OCHOBY IS
YCHELIHOTO OBJIAJEHUsl 3aKOHaMH (DU3UKH, XUMHHM, OMOJOIMM, MOHHMAaHUS OCHOBHBIX
TEHJACHLIUNA Pa3BUTUSI SKOHOMHUKH M OOIIECTBEHHOM KU3HH, T03BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX LIU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BATh UX JJIS
nanbHeiero oOpa3oBaHHMs M B IOBCEJHEBHOM XW3HU. B TO ke BpeMms OBiaJeHuE
aOCTPAaKTHBIMU M JIOTHUECKH CTPOTMMHU KOHCTPYKIUSMHU anreOpbl U MaTEeMaTHYECKOTO
aHallu3a pPa3BUBAET yYMEHHE HAXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTD,
JIOKa3bIBaTh YTBEPKIACHUSA C T[OMOUIBI0 MHAYKIMM M PacCykIaTb JEAYKTHBHO,
UCITI0JI30BaTh 0000UIEHNE U KOHKPETU3ALMIO, a0CTparupoBaHUE U aHAJIOTHIO, POpMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3ydenus yueOHOro Kypca «Anredpa u Havaja MaTeMAaTUYECKOTO aHAIU3a»
oOyuyaroluecs: MoJy4aroT HOBBIM OMNBIT pelIeHUs] NIPUKIATHBIX 33]a4, CAMOCTOATEIBHOTO
IIOCTPOEHUSI MAaTEMATUYECKUX MOJEJIEN PEaJIbHBIX CUTyalui, HHTEPIIPETALIMH 1Oy YEHHBIX
pELICHU, 3HAKOMSTCS C TPUMEPAMHU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE
Y UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc 0051aaeT 3HaUUTEIbHBIM BOCIUTATENIbHBIM MOTEHIIUAIOM, KOTOPBIN
peanu3yeTcsl Kak uepe3 yueOHbI MaTepual, CriocoOCTBYIOMMMA (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHUs, Tak U yepe3 cneuupuky y4yeOHOW JesTeNbHOCTH, TpeOyroen
MPOJOJKATEILHON KOHIIEHTPAllMM BHUMAaHHUS, CAMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJy4YEHHbIN pPe3yJIbTar.

B ocHoBe MeTonuku 00yueHHs areOpe U HayajsaM MaTeMaTHYeCKOro aHajIu3a JIEKUT
JeSITEIbHOCTHBIN MPUHIUI 00yUYEeHUSI.

B crpykrype yudeOHOro kypca «Anredpa M Hayajla MaTeMaTHYE€CKOTO aHaU3a»
BBIJICJICHBI CIIEIYIOUINE COJEP)KATENbHO-METOIMYECKUE JIUHUMN: «Yuclia U BBIUYMCICHUSNY,
«Dyukuuu u rpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauama wmaTemaTHdeckoro
aHanu3a», «MHOXKECTBa U JOTMKa». Bce OCHOBHBIE COEPKATENBHO-METOAUYECKUE JIMHAN
U3Y4al0TCsl Ha MPOTSHKEHUU JIBYX JIET OOyUeHHs Ha yPOBHE CPEAHET0 001Iero oopa3oBaHus,
€CTECTBEHHO JOMNOJIHAA APyl Jpyra M IIOCTEIIEHHO HACHIIASCh HOBBIMM TEMaMH U
pazaenaMu. JlaHHBIN yd4eOHBIA KypcC SIBJISETCS MHTETPATUBHBIM, ITOCKOJIBKY OOBEINHSET B
cebe coJepKaHUE HECKOJIbKHX MATEMAaTHYECKHX JHMCLUMIUIMH, TaKUX Kak anreopa,



TPUTOHOMETPHUSI, MATEMATHUECKUI aHAIN3, TEOPUS MHOXKECTB, MaTEMaTHUECKast JIOTUKA U
npyrue. Ilo wmepe Toro kak oOydarouidecss OBJIQJEBAIOT BcE€ 0OoJiee IMHMPOKUM
MaTeMaTHYECKUM anmnapaToM, y HUX MOCJIE0BATeNbHO (DOPMHUPYETCA U COBEPIICHCTBYETCS
YMEHUE CTPOUTh MATEMaTUYECKYl0 MOJIElb peaJbHON CHUTyallud, MPUMEHSTh 3HAHMS,
MOJIydeHHbIE TMpPU HW3YYEHUU Y4eOHOro Kypca, JUIsl PpEeIIeHUsS CaMOCTOSITEIHHO
c(hOpMyTUPOBAHHONW MaTeMaTUYECKON 3a/1a4uH, a 3aTEM HHTEPIPETUPOBATH CBOM OTBET.

ConmepxxarenpHO-MeTOIMYeCcKass JUHUS «Yucina ©  BBIUMCICHHSD  3aBEpIIACT
dbopMHpOBaHHUE HABBIKOB MCIOJb30BaHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO HA4aToO
Ha YpOBHE OCHOBHOTO 0011ero oOpa3zoBanus. Ha ypoBHe cpeanero oOiero oopa3zoBaHus
0co0oe BHUMaHUE ynensercs (OPMUPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIYMCIICHUMH,
BKJIIOUAIONINX B Ce0S MCIHOJIB30BAHUE PA3IUYHBIX (OPM 3aMUCH YKCTIa, YMEHHUE JeJaTh
MIPUKUJIKY, BBITIOTHATH MPHOIMKEHHBIC BBIYUCIICHHS, OICHUBATh YMCIIOBBIC BBIPAKCHUS,
paboTath C MaTEMaTHYECKMMU KOHCTAaHTaMH. 3HAKOMbBIC OOY4YalOIMIMMCS MHOXECTBa
HATypalbHBIX, IEIbIX, pAlUOHAIBHBIX M JICUCTBUTENBHBIX YHCEN JIOMOJHSIOTCS
MHO>KECTBOM KOMIUIEKCHBIX YHCell. B KaXIOM M3 3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHBIE €My CelM(PHUECKHe 3aa9d U ONEpalliu: JISICHUE HAIIEeTI0, ONIEPUPOBAHNE
OCTaTKaMHd Ha MHOXKECTBE IIEJIbIX YHCEN, OCOOble CBOWCTBA pAIMOHATIBHBIX W
UPpALMOHATBHBIX YHCeN, apuMeTUYeCKHe ONepaluud, a TaKKe H3BIICUYEHUE KOPHSA
HAaTypaJbHOM  CTEMEHM Ha  MHOXKECTBE  KOMIUIEKCHBIX  ymcen.  biaromaps
MOCIIEIOBATEIbHOMY PACHIMPEHUIO Kpyra HCIOJNBb3YeMbIX YHCENT H 3HAKOMCTBY C
BO3MOXXHOCTSIMH WX TPUMEHEHHUS [UJIsl PEIICHUs pPa3NIu4yHBIX 3a7ad  (QopMHUpYyeTCs
MPEICTABICHUE O €IMHCTBE MAaTEeMaTHMKU KaK HAyKd M €€ pOJIM B MOCTPOCHUU MOJENeH
peasibHOTO MHpa, IIUPOKO UCHIOIB3YIOTCS 0000IEHNE U KOHKPETH3AIHSI.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEeATM3yeTCs Ha MPOTSHKEHUH BCero 00y4YeHHs Ha
YpOBHE CpeAaHero ooOmero oO0pa3oBaHMs, MOCKOJIBKY B KaXaom paszzaene [IporpaMmer
NPEIyCMOTPEHO PpEIIEHHE COOTBETCTBYIOIIMX 3anad. B pe3ynbrare oOywaromuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJAaMU PEIICHUS] PAlMOHAIBHBIX, HPPAIMOHATBHBIX,
MOKA3aTeNIbHBIX, JOTapU(PMUYECKUX M TPUTOHOMETPUUECKUX ypaBHEHUH, HEPABEHCTB U
CHUCTeM, a TaKXe 3aJad, coiepkamux mnapaMmerpbl. [lomydeHHbIE yMEHHS IIHPOKO
UCTIONB3YIOTCSl TIPH UCCIICOBAHUM (PYHKIIMA C TIOMOIIBIO MPOW3BOJHON, MPH PEUICHUH
NPUKJIATHBIX 3aad M 3a]a4 Ha HaXOXKIECHUE HAWOONBIINX W HAUMEHBIINX 3HAYCHUH
dbynkuuu. JlanHas comepkaTebHas TUHUS BKIIIOYAET B ce0s1 Takke GOpMHUPOBAHNE YMEHUN
BBITIOJIHATH Pacu€Thl 10 (hopmyiaM, mpeoOpa3oBaHus pAIMOHAIBHBIX, UPPAMOHATHHBIX U
TPUTOHOMETPHYCCKUX BBIPAKCHHM, a TakKe BBIPAKCHHHA, COJACpXKAIIMX CTCICHU W
norapudmel. braronapst usydueHuro anrebpandeckoro MaTepuaia MpoOUCXOIUT NajbHewIee
pa3BUTHE AITOPUTMHYECKOTO W aOCTPAKTHOTO MBIIUICHHS 00ydaromuxcs, GopMUpyOTCs
HABBIKH JEAYKTHUBHBIX PACCYXIACHUH, paOOThl ¢ CHMBOJIBHBIMHU (pOpMaMH, TIPEICTABICHHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB W HEPaBEHCTB. Anredpa mpejiaraer



3¢ (eKTUBHbIE HUHCTPYMEHTHI JJI PEIICHUs MPAKTUYECKUX U €CTeCTBEHHO-HAYYHBIX 3374,
HaIJISAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK S3bIKA HAYKH.

CopepxxarenbHO-MeToIn4ecKast TMHUS « DYHKIIMH U TpaduKu» TECHO MEPerieTaeTCs
C JpPyTMMH JIMHUSMU Y4eOHOro Kypca, IOCKOJbKY B KaKOM-TO CMBbICIE 3aJaéT
MOCJIEA0OBATENbHOCTh HM3Y4YEHHs] Marepuaina. l3yueHne CTeneHHOM, IO0Ka3aTelbHOM,
jgorapupMUUECKOl W TPUTOHOMETPUYECKUX (YHKUMH, HUX CBOWCTB H TpaduKoOB,
UCTIONIb30BaHue QYHKIUH 71 peleH s 3a7a4 U3 IpYTuX yueOHBIX MPEIMETOB U peabHOM
JKW3HU TECHO CBSI3aHO KaK C MaTEMAaTHYECKUM aHAJIU30M, TaK U C PEIICHHEM YPaBHEHUH U
HepaBeHCTB. [Ipu aToM Oosblilioe BHUMaHKE yenseTcss GOPMUPOBAHUIO YMEHUS BbIpAXKaTh
dbopMysIaMu 3aBUCUMOCTH MEXK]Y Pa3IMYHBIMU BEJIMYMHAMH, UCCIEIOBATH TMOJyYECHHbBIC
GyHKUMH, CTpouTh MX rpaduku. MaTepuan 3TOW CoJep)KaTebHOM JIMHWW HAalleJIeH Ha
Pa3BUTHE YMEHHUU U HABBIKOB, MO3BOJISIOIINX BBIPAXKATh 3aBUCUMOCTH MEXIY BETUUMHAMU
B pa3aU4HOM (opMe: aHaTUTUYECKOH, Tpaduueckoil u cioBecHo. Ero wusydenue
CHOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIIUIEHHS], CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAIIOTUH.

ConepxarenpHass JuHHA «Havama marematmyeckoro aHanusa»  MO3BOJISET
CYILIECTBEHHO PACIIMPUTB KPYT KaK MAaTEMaTHYECKHX, TAK U MPUKJIATHBIX 3a]1a4, JOCTYITHBIX
oOyyaromuMcs, TaKk KaK y HHX MOSBJISETCS BO3MOXXHOCTb CTPOUTH TpaUKU CIOKHBIX
GyHKIMH, onpenenarts UX HauOOJbIIME U HAaUMEHBIINE 3HAYEHHS, BHIYUCIATH ILIOLIAIAH
buryp u 00BEMBI Tell, HAXOAMTb CKOPOCTH M YCKOpeHus mnpoueccoB. JlanHas
COZIEpKATENIbHAS JIMHUSI OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHUS MATEMATHYECKUX
MOJIeJIEN peaJbHbIX CUTYyalWi, I03BOJIIET HAXOAUTh HAWITY4YlIee PEIICHUE B MPUKIIAIHBIX,
B TOM UYHCIE COLMAJIbHO-3KOHOMHUYECKHMX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTEMaTU4YeCKOro aHaliu3a CIHOCOOCTBYET PAa3BUTHUIO aOCTpakTHOro, (QopMaibHO-
JIOTUYECKOTO M KPEaTUBHOIO MbILUICHHS, (OPMUPOBAHUIO YMEHUH pacrno3HaBaTh
MPOSIBJIICHHS 3aKOHOB MAaTEMAaTUKHU B HayKe, TEXHUKE U UCKyccTBe. O0yuaromuecs y3HalT
O BBIJAIOUIMXCS Pe3yJibTaTaX, MOJYYEHHBIX B XO/I€ Pa3BUTHsI MAaTEMATUKH KaK HayKd, U 00
UX aBTOpax.

CopepkarenpbHo-MeToaUuYecKass JUHUS «MHOXECTBAa M JIOTMKA» BKIIOYAET B ceOs
AJIEMEHTBl TEOPUM MHOXECTB M MAaTEMAaTUYECKOM JIOTMKU. TeOpEeTUKO-MHOKECTBEHHBIE
MPEICTABIICHUS POHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTeMaTUKHU U MpeAJiaraloT Haubosee
YHUBEPCATBHBIN SA3bIK, OOBEIUHSIONMINN BCE Pa3Aeiibl MATEMATHKU U €€ TIPUIIOKCHHM, OHU
CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCLMUIUIMHBI U UX NPUIIOKEHUS B €IUHOE LEJIOE.
[ToaToMy BaXHO JaThb BO3MOXHOCTh  OOydYarolmeMmycsi TMOHUMAaThb TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHONW MATEMAaTHMKH M HMCIOJIb30BATh €T0 ISl BBIPAKECHUS
CBOMX MbICIIEH. [[pyruM Ba)KHBIM MPU3HAKOM MAaTEMAaTUKH KaK HAayKd CIEAYET MPU3HATh
CBOMCTBEHHYIO €l CTPOroctb OOOCHOBAHMW W CIIEJJOBAHHME OMPEACIEHHBIM MpaBHIIaM
IOCTPOEHUSI J0KAa3aTeJIbCTB. 3HAKOMCTBO C DJJEMEHTAMU MAaTEMaTUYECKOM JIOTHKU
CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBILIUICHUS 00yUYaroIIMXCsl, TTO3BOJISIET UM CTPOUTH



CBOM PACCYXICHHUS HAa OCHOBE JIOTHYECKUX MPaBwWi, (JOPMHUPYET HABBIKH KPUTHYECKOTO
MBIIIIJICHHUS.

B y4eOHOM Kypce «AnreOpa W Hadaja MaTeMaTHYECKOTO aHaJIN3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPhIE€ MPU3BAHBI CIIOCOOCTBOBATH
(GhOopMHUPOBAHUIO HABBIKOB TTOCTPOCHMS MOJIeIeH peallbHbIX CUTYAIIMi, HCCISTOBAHUS ATUX
MOJIeJIell C TOMOIIBIO amnmapara ajiredpbl ¥ MaTEMAaTHUYECKOTO aHalii3a, MHTEpPIpeTaluu
MOJTYYEHHBIX pe3yJbTaToB. Takue 3a/laHus BIUIETEHBI B KaXK/bIH U3 Pa3/ielioB IPOrpaMMBI,
MOCKOJIbKY BECh Marepuall y4eOHOro Kypca IIHPOKO MCIOJNb3YyeTCs [JIs pPEIIeHUs
NPUKIAIHBIX 3anad. [Ipu permieHnH peanbHBIX MPAKTHYECKUX 3ajlad  oOydaromuecs
pa3BUBAIOT HAOJIIOAATEIBHOCTh, YMEHHUE HAXOJWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIB30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETHU3UPOBAThH MpodiaeMy. JlesTeabHOCTh 1O
(GOpMUPOBAHUIO HABHIKOB PEIICHHS MPUKIAIHBIX 3a7ad4 OpraHu3yeTcss B Mpolecce
M3YUYCHHS BCEX TEM y4eOHOro Kypca «Anredpa 1 Hauajga MaTeMaTHIECKOTO aHAIH3ay.

Ha usyuenme ydeOHOro Kypca «Anredpa M Hayajga MaTEeMAaTHUYECKOTO aHaIH3ay
otBoauTcs 272 4daca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 gacos
(4 gyaca B HezeNIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCICHUSA

Paunonansupie uuciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIpOOW, TMPOIICHTHI,
OeckoHeuHble Teproaudeckue Apoou. I[Ipumenenue npoOel W MPOLIEHTOB Uil pElICHUsS
MIPUKIIAJIHBIX 3a]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HHU.

JlelicTBuTeNbHBIE ~ 4yKcia.  PalMoHallbHblE WM HUPPALMOHAIIBHBIE  YHUCIIA.
ApudmeTnueckue omnepanuu ¢ JACHCTBUTEIbHBIMUA 4YWcCIaMH. MOIYyNb JNEHCTBUTEIBHOTO
qucia U ero cBoicTBa. [IpubnkEéHHbIe BBIUUCICHUS, TIpaBUIa OKPYTJICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BbIYUCICHUN.

Crenenp ¢ mensIM mokasareneMm. bmaom Hrerorona. Mcmoabp3oBanue ITOAXOOAIICH
GopMbl 3amMCH JEHCTBUTENBHBIX YHCEN JUIsl pEUIeHUS NPAKTUYECKUX 3a7ady U
IIPEACTABIICHUS TAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CremneHb ¢ pallMOHAJIBHBIM IIOKA3aTeNIeM U €€ CBOMCTBA, CTEIIEHD C JIEHCTBUTEIBHBIM
ITOKA3aTEIIEM.

Jlorapudm yucna. CoiicTa jorapudma. JlecaTuuHbple U HATYpaJIbHbIE JOrapU(PMBI.

CuHHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC
Y apKTaHI€HC YUCJIOBOIO ApTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MPE0oOpa3OBaHMs. YpaBHEHUE, KOPEHb ypaBHEHUSI.
PaBHOCUIIBHBIE YpaBHEHHUS U YPAaBHEHUSA-CIEACTBUS. HepaBeHCTBO, pellieHre HEPABEHCTBA.

OCHOBHBIE METOJBI pEHICHUS IENBIX M JPOOHO-PAIlMOHANBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOTOYJICHBI OT OJHOW MEPEMEHHOMU. [[eJIeHre MHOTOYIEeHa HA MHOTOWIEH C
octatkoM. Teopema bezy. MHorousnens! ¢ uensiMu ko3gpuurenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUM, COJIEPXKAILINUX CTEIEHU U KOPHHU.

HNppanmonaneHpie ypaBHeHMS. (OCHOBHBIE METOIBl PELICHUS HWPPalMOHAIbHBIX
YPaBHEHUM.

[Toka3arenbHble  ypaBHEHUsA. (OCHOBHBIE METOJbI PEUICHUS MOKa3aTEIbHbIX
YpPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPKAITUX JTOTapru(MBbI.

Jlorapudmuueckne ypaBHeHHs. OCHOBHBIE METOJABI PEIICHUS JIOTApUOMHUUESCKIX
YPaBHEHUM.

OcHoBHbIE TpUroHoMmerpuueckue ¢popmyisl. [IpeodpazoBanne TPUrOHOMETPUUECKUX
BBIp@OXECHUN. PerieHne TpuroHoMETpUYECKUX ypaBHEHUN.

Pemienne cucrem JIMHEWHBIX YpaBHEHUN. MaTpuila CUCTEMbI JUHEHHBIX YPABHEHUM.
Onpenenurens MaTpULbl 2X2, €r0 TEOMETPUUYECKUI CMBICI U CBOWCTBA, BBIYMCIEHUE €0
3HAYEHHUS, MPUMEHCHUE OMNPEICIUTENS I PEUIEHUS] CHUCTEMBI JIMHEWHBIX YPaBHEHHM.



Pemenne npukiIagHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI JIMHENHBIX YypaBHEHUN. VccnenoBanue
MTOCTPOCHHOW MOJENH C IMTIOMOIIBI) MATPULL U OIPEICIUTENCH.

[locTpoeHne MaTeMaTUYECKUX MOJEIIEN PEAIbHOM CUTYallH C TOMOIIBIO YPAaBHEHUN
Y HepaBeHCTB. [[pruMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a/1a4
U 3aJ1a4 U3 Pa3IMYHbIX 00J1acTe HAYKH U PeabHOM KU3HH.

DOYyHKIUHN U TPAPUKH

Oynkuus, cnocoods! 3aganust Gynkuuu. B3anmuao oOparubie pynkunu. Kommnosumms
bynkuumii. ['padux dyHkmnm. DneMeHTapHbie mpeodpa3oBaHus rpaduKoB GyHKIUH.

OO6nactb ompenesneHuss W MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymu  QyHknum.
[IpomexyTkn 3HaKomocTrossHcTBa. UEtHpie u Heu€THble ¢yHknuu. [lepuoanueckue
¢ynkuun. [IpoMexyTKu MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHUMYMbI (DYHKLUU.
HauGosnpiuee u HaumeHplIee 3Ha4eHus! GyHKIUHA Ha TPOMEKYTKE.

JluneiiHas, KBaJpaTU4Has W JpOOHO-IMHEWHas (QyHKUMU. DIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CreneHHas (yHKIMS C HATYpaJbHBIM U IeJIbIM Moka3zaTesneM. E€ cBoiicTBa u rpaduxk.
CpoiicTBa 1 rpauk KOpHS N-Oi CTENEHU KaK (PyHKIIMHA OOpaTHOM CTENEHU C HATypaJlbHbIM
ITOKA3aTEIIEM.

[TokazarenbHast u Jsorapupmuyeckas (yHKUMH, HUX CBOWCTBA U TIpaduKu.
Hcnonp3oBanue rpadukoB QyHKIUHN 1715 pelIeHHs] ypaBHEHUH.

TpuroHomeTpuyeckas OKpPY>KHOCTb, OMNPEIEICHUE TPUTOHOMETPHUECKUX (YyHKUIUN
YUCIIOBOTO apryMEHTa.

@OyHKIMOHAIbHBIE 3aBUCMMOCTH B pEalbHBIX Ipoleccax U sBiaeHusX. ['paduku
pEaIbHBIX 3aBUCUMOCTEMN.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

ITocnemoBaTenbHOCTH, COCOOBI 3aJaHus IIOCJIEI0OBATEIILHOCTEM. Meton
MAaTeMaTHYeCKOW WHIYKIUMU. MOHOTOHHBIE W OrpPaHWYEHHBIE ITOCIEN0BATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS! MATEMAaTUYECKOT0 aHaIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass M reoMmeTrpuueckas mnporpeccu. beckoHeuHo yObIBaromias
reomerpuyeckas nporpeccusi. CymmMa O€CKOHEYHO YyOBIBAIOIIEH TIeoMETpUUYECKOn
nporpeccuy. JIMHEMHBIM W 3KCHOHEHUMaNbHbIA pocT. Yucno e. dopmyna CIIOXKHBIX
MPOLEHTOB. M Cronp30BaHMEe MPOTPECCUM I PELICHHS pPeajbHbIX 3a4ad IPUKIAIHOTO
Xapaxrepa.

HemnpepriBHble QYHKIIMM W UX CBOWCTBA. TOYKM pa3pbiBa. ACUMIITOTHI TpadukKoB
¢bynkuumii. CBolicTBa GyHKINNA HEMPEPHIBHBIX HA OTpe3Ke. MeTo 1 MHTEPBAJIOB JIs peICHUs
HepaBeHCTB. [[puMeHeHre CBOMCTB HEMPEPhIBHBIX PYHKIMHN AJI PEIICHUs 3a1a4.

[lepBass u BTOpas mnpousBoaHble (yHKUMU. OnpeneiaeHue, TEOMETPUUECKUH U
(buznyecKkuil CMBICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBogubie snemMeHTapHBIX (QyHKuMA. [Ipow3BoaHas CyMMBbI, TpPOU3BEICHUS,
YaCTHOTO M KOMIO3UIUHU (QYHKIUH.



MHokecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU M UX cBoicTBa. JluarpamMmmbl Oinepa—
Benna. IIpumeHeHHe TEOPETMKO-MHOKECTBEHHOIO aIlapara Juisi ONKCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHNUH 3a]a4 U3 IPYTHX yUYEOHBIX IIPEIMETOB.

Omnpenenenue, TeOpemMa, CBOHCTBO MAaTeMaTH4YECKOrO OOBEKTa, CIEJCTBUE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucsia v BbIYMCIEHUS

Harypanbubie u nensie uncia. [I[puMeHeHne NMpU3HAKOB JIEJIMMOCTH LIEJbIX YHCEN,
HauOonbIui oommit nenutens (nanee — HOJl) m HanMeHsbIiee obIiee KpaTHoe (Janee —
HOK), octaTkoB no Mmojyto, anroputMa EBkiua ajist peieHust 3aj1a4 B 1EJbIX YKclax.

KommnekcHble uncna. AnreOpanyeckas W TPUTOHOMETpUYecKas (OpMbl 3alucu
KOMIUIEKCHOTO 4YHcia. Apudmerndyeckue omnepandd C KOMIUIEKCHBIMH — YHUCJIaMHU.
N300pakeHre KOMIUIEKCHBIX YHCEel Ha KoopJauHaTHOM Tuiockoctu. dopmyna Myaspa.
KopHu Nn-oii creneHu U3 KOMIUIEKCHOrO 4uucia. [IpuMeHeHue KOMIUIEKCHBIX YHCEN s
penieHns PU3NIEeCKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHNS U HEPABEHCTBA

CucreMa U COBOKYIHOCTh YPaBHEHMI W HEpPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U
CUCTEMBbI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHI C MOMOIIBI0 TPUTOHOMETPUYECKOM
OKpY>KHOCTH. PerieHue TpuroHoMeTpuueCKux HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS TTOKAa3aTEIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEHIEHUS CUCTEM U COBOKYIHOCTEW pallMOHAIbHBIX,
UppalmoHaIbHBIX, TOKA3aTEIbHBIX U JOTapU(OMUUYECKUX YPABHEHUM.

YpaBHeHUs1, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMHu.

[IpuMeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKUX 3a]1a4 U
3a/lay U3 PazIMYHBIX 00JacCTe HAYKW M PEAbHOW JKW3HU, UHTEPIPETAIHS MOTYUYEHHBIX
pE3YJIbTATOB.

DyHKIUHN U TPaPUKH

['padux xomnozuuuu pyHkuuil. ['eomerpuyeckue 00pas3bl ypaBHEHU U HEPABEHCTB
Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

['padrueckne Metoapl perieHus ypaBHEHUN U HepaBeHCTB. ' paduueckue MeTombl
peuieHus 3aay ¢ napaMmeTpamu.

Hcnonb3zoBanue rpagukoB PyHKIUN ISl UCCIIEI0BAHUS TIPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbIE€ BO3HHMKAIOT MPHU PENICHUHU 3a7ad U3 JIPYTHX YYEOHBIX MPEIMETOB U PEaIbHOMI
KU3HU.



Hayaja MaTeMaTH4eCKOro aHajIn3a

[IpumeHeHne MNPOU3BOJHOM K MCCIEIOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
KcTpeMyMbl. HaxoxneHume HauOONBIIEr0 W HAaWMEHBIIET0 3HAYCHHH HEMpepbIBHOM
GyHKIUU Ha OTpE3KE.

[IpuMeHeHNE MPOU3BOAHON JIJII HAXOXKAEHUS HAWIYUYLIErO PELICHHs B MPUKIATHBIX
3aavax, AJsl OMpeAesieHUs] CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOro (pOopMyJIon WM
rpaduxom.

[lepBooOpa3Has, = OCHOBHOE€  CBOWCTBO  mepBooOpa3HbiX.  [lepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoX1eHUs TepBOOOPA3HBIX.

NnTerpan. I'eoMeTpuyecknii CMBICI MHTErpana. BblUMCICHHE ONpenei€EHHOro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHnne vHTErpana g HaXOXKIACHUS IUIomaae Mmiockux ¢uryp u oObEMOB
Ir€OMETPUYECKUX TEII.

[Ipumepst  pemenuit  auddepeHnMaIbHbIX  ypaBHEeHUH.  Marematuueckoe
MOJIEJIMPOBAHUE PEATBHBIX MPOLIECCOB C MOMOIIbIO AU(P(HepeHIMaTbHBIX YPABHEHHIA.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA «AJIT'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIVBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh TPAKIAHCKOM TMO3ULUU OO0YyYalolerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOI'0 YJIEHA POCCHUKWCKOro OOMIECTBA, MNPEACTABIECHUE O MAaTeMAaTHYECKHX
OCHOBaxX (DYHKITMOHHPOBAHUS PA3IWYHBIX CTPYKTYp, SBICHUMU, MPOIEIYP TPAKITAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIMSIMU U Ha3HAYCHHUEM,;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHUUCKON TPAKIAHCKONM HUIACHTUYHOCTH, YBAXEHUS K
MpOIIOMY W HACTOSIIIEMY POCCHICKOW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSIM POCCUMCKUX MATEMAaTUKOB M POCCUHCKOM MAaTeMaTUYECKOW IIKOJbI,
UCITIOJIb30BAaHUE ITUX JOCTIKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, CPOPMHUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUS, JTHUYECKOIO TOBEAEHUSA, CBS3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH>)KEHUN HAYKH U IESITEIbHOCTHIO YYEHOTO, OCO3HAHKE JINYHOTO BKJIaJa
B IIOCTPOEHUE YCTONYMUBOIO OYyIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pEIICHWI, pacCy>KIeHUH, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3nUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSITH MaTEeMaTUYECKHUE 3HAHUS B HHTEpecax
3JI0pOBOTO U 0€30MacHOro o0pa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBBIO
(3mopoBOoe TMHTaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHH W OTAbIXA, peEryJspHas
dbu3ndecKkass aKTUBHOCTB), (PU3NYECKOE COBEPIIECHCTBOBAHME TMPH 3aHSATHUSX CIIOPTHBHO-
03JOpPOBUTENBHON IEATENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHWE IEHHOCTH TPYIOJIOOUs, MHTEPEC K Pa3IUIHBIM
chepam TPOPECCHOHATILHON  JESATEIBHOCTH, CBSI3AHHBIM C MaTeMaTUKOW u €
MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccuu u
peaM30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHbI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTU4ecKoMy OOpa3OBaHMIO M CaMOOOPA30BaHMIO HA TMPOTSHKEHUM BCEH KU3HH,
TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOn
HaIpaBJICHHOCTH;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYPhI, TIOHUMAHHWE BIUSHUS COIHAIBHO-
PKOHOMMYECKHUX TMPOIECCOB HAa COCTOSIHUE MPUPOJHON U COIMAIBLHOM CpeJibl, OCO3ZHAHUE
I00aJBbHOTO  XapakTepa SKOJIOTHYECKMX MpoOjeM, OpHEHTalUs Ha IPUMCHEHHUE
MaTeMaTHYECKMX 3HAaHUM JUIA peIIeHWs 3ajJad B 0O0JIaCTU OKpYIKaloIIeH Ccpeabl,
IJIAHUPOBAHHUE TIOCTYNKOB M OILICHKM WX BO3MOKHBIX MOCJIEACTBUNA MJI OKpPY>Karomien
Cpebl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH M OOIIESCTBEHHOM MPAaKTUKH, MOHUMaHUE MaTeMaTHYeCKOW HayKh Kak
chepbl YeNIOBEUYECKON JEATEIbHOCTH, 3TAOB €€ Pa3BUTHUA M 3HAUYUMOCTH JJISI Pa3BUTHS
IMBWIN3ALNK, OBJIQJCHUE S3BIKOM MaTEMAaTHUKU M MaTeMaTH4YeCKOW KYyJIbTYpOH Kak
CPEACTBOM ITO3HAHUS MHUPA, TOTOBHOCTH OCYILIECTBIIATH MMPOEKTHYIO U UCCIIEI0BATEIBLCKYIO
JEeSITEIbHOCTh MHJUBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHUBeEPCAJIbHbIE YUeOHbIe JeliCTBUS

Bba3oBble Jioruyeckue JaeiicTBUSA:

BBISIBIISITh M XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX OOBHEKTOB,
MOHSATUH, OTHOIICHUNM MEXAY MOHATHSAMHU, (OPMYJIHPOBATH OMPEICICHUS TOHATUMH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MpPU3HAK KIacCU(DUKAIMU, OCHOBAHUA I 00OOIICHUS U
CpaBHEHUs, KPUTEPUU MPOBOJIMMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYITHPOBATh U MPEOOPa30BBIBATh CYXKACHHS: YTBEPIUTEIBHBIC U
OTpHUlIaTeIbHBIC, SIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJIAITH MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTUBOPEYHS B
dakTax, JTaHHBIX, HAOMIOMCHUSX W YTBEPKICHUAX, TPEjIaratb KPUTEPUN TSI BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUHIL;

JIeNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NESAYKTUBHBIX U MHIYKTHBHBIX
YMO3AKJIIOUYECHUM, YMO3AKIIOUEHUH 110 aHAJIOTUU;

MPOBOJIUTH  CAMOCTOSITEJILHO  JOKAa3aTelIhCTBA MATEeMAaTHYECKUX  yTBEPXKICHUU
(mpsiMBIE W OT TPOTHBHOTO), BBICTPAWBATh AapPTyMEHTAIMIO, TPHBOJWUTH TPUMEPHI M
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pereHus ydeOHOM 3amayn (CpaBHHBATh HECKOJIHKO BAapUAHTOB
perieHus, BHIOMpAaTh HaubOoJee MOAXOMSAIMMA C YIETOM CaMOCTOSTEIHHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBLIe uccieaoBareabCKHe AeiicTBUA:

UCIIOJIb30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKUNA  MHCTPYMEHT  TMO3HAHUS,
dbopMyIHUpOBaTh BOMPOCH], (PUKCHUPYIOIIKE MPOTHBOPEYHE, MPOOJIEMy, yCTaHABIMBATH
HCKOMOE€ U JIaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIIMIO, MHEHUE;



IPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEIOBAHUE I10
YCTaHOBJICHHIO OCOOCHHOCTE MaTEMaTHUECKOT0 00BEKTa, SIBICHUS, IPOLIECCa, BBISIBJICHHIO
3aBUCUMOCTEN MEXly OOBEKTaMH, SIBJICHUSAMH, IIPOIIECCAMU;

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh OOOOIIEHUS U BBIBOJABI 10  pe3yjbTaTam
MPOBEIEHHOTO HAOMIOACHUS, HCCIIEIOBAHUS, OILICHUBATh JOCTOBEPHOCTh MOIYUYEHHBIX
pE3yJbTAaTOB, BHIBOJIOB U O0OOIIICHMUIA;

IPOTHO3UPOBaTh  BO3MOXKHOE  pa3BUTHE Ipolecca, a TakKKe  BbIIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH 1€PUITUTHI HHGOPMAIIMH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOIPOC U
JUTSL peLIEHUs 3a/1a4u;

BBIOMpPAaTh HH(OpPMALMIO M3 MCTOYHUKOB pA3JIMYHBIX THUIOB, AHAJIMU3UPOBATH,
CUCTEMATHU3UpPOBaTh W HMHTEPIPETUPOBATh HH(GOPMALMIO PA3NIUYHBIX BHUIOB U (hopm
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBAaTh HMH(POPMALIMIO, TPEJICTABIATh €€ B pPa3IUYHbIX (OpMax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHMBAaTh HAAEKHOCTh HH(POPMALMH [0 CaMOCTOATEIBHO CHOPMYIHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYJINPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBHUSIMU U LIETSIMU
OOIIeHHUs, SICHO, TOUYHO, IPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX
TEKCTaxX, /JaBaTh MOSCHEHHUS MO XOJIy pPEIIeHUs 3aJadd, KOMMEHTHPOBAThH IOJYYCHHBIH
pe3yJbTarT;

B X0JI€ 00CY>KJIEHUS 3a]]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI, TPOOJIEMBI,
pemaeMoil 3a1auu, BBICKA3bIBATh WIEH, HAICJIEHHbIE HAa MOMCK PELICHMS], COMOCTaBIAThH
CBOM CYXKJEHHS C CYXJIEHUSIMHU JIPYTUX YYaCTHUKOB JMAJIOra, 0OHAPY>KUBATh pa3Indue U
CXOJICTBO IMO3UIINH, B KOPPEKTHOU (popme (HopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHS,;

MPEJICTaBISITh PE3YJIBTAThHI PEIICHUS 33/]a4H, YKCIIEPUMEHTA, UCCIEIOBAHUS, TTPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHUS C Y4€TOM 3aJay MpPE3CHTAlUuu U
O0COOEHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe yHUBEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

COCTaBJISITH IIJIaH, aJITOPUTM PEIICHUS 3a7a4u, BEIOUPATh CIIOCO0 PEIICHUS ¢ yUETOM
UMEIOIIUXCS  PECYpCOB W COOCTBEHHBIX  BO3MOXXHOCTEH, apryMeHTHpOBaThb U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM UH(pOpPMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:



BIIAJICTh HABBIKAMU I[TO3HABATEILHONW pPEQIIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUU ¥  MBICIUTEIBHBIX TMPOIECCOB, WX pe3yJbTAaTOB, BIAJETh CIOCOOaAMU
CaMONPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PE3YJIbTATA PELICHHS] MAaTEMAaTUUECKOM 3aauH;

NPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTh MIPH PEIICHUH 3a]1a4H, BHOCUTh
KOPPEKTUBBI B JICSITEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJECHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yJIbTaTa II€W U YCJIOBHUSAM, OOBSCHATh MPUUHHBI
JOCTHKEHUSI WM HEJAOCTHKEHUSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

MOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYaTbHON PadOTHI
MpU pelIeHUH YU4eOHBIX 3a/1a4u, MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, IIAHUPOBAThH
OpraHW3allil0 COBMECTHOM palboThl, pacrpeAeyisaTh BUIbl padOT, JAOroBapUBaThCS,
00Cy>X/1aTh MPOIIECC U pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;

y4aCTBOBATh B IPYIIOBBIX opMax paboThI (00CYKIeHHS, 0OOMEH MHEHUM, «MO3TOBBIC
HITYPMbD» U MHBIE), BBITIOIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH CBOU JICUCTBUS C
JPYTUMH 4J€HAMU KOMaHJIbl, OLICHUBATh Kaue€CTBO CBOEr0 BKJaJa B OOIIMM MPOAYKT IO
KpUTEpHsM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

HPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOydeHus B 10 kjiacce oOydaroniuiics MOJYIUT CICAYIOMIAE MPEIMETHBIC
pe3yJbTaThl MO OTACIBHBIM TeMaM paboueld mporpaMmbl y4eOHOro Kypca «Anredbpa u
Hayaja MaTeMaTUYCCKOTO aHaJIn3ay:

Yucjia 1 BBIYMCJICHUS:

CBOOOJIHO  OMEPHPOBATh IOHATHSMH: pallMOHAJIBLHOE YHCIIO, OCCKOHEYHas
nepuoandecKasi 1poOb, MPOIEHTHI, UPPAIMOHATBLHOE YHCIIO, MHOXKECTBA PAIIMOHAIBHBIX U
JIEVUCTBUTEIBHBIX YUCEI, MOYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JAPOOM U MPOLEHTHI IS PEIICHUS MPUKIAIHBIX 3a7a4 U3 Pa3IuyHBIX
OTpacier 3HaHUU U PEATbHOU KU3HU;

MPUMEHSTH NPUOTIKEHHBIEC BHIYUCIICHHUS, TIPABUIIA OKPYTJICHUSI, MPUKUAKY U OIICHKY
pE3yJIbTaTa BEIYMCIICHUM;

CBOOOJIHO OIEpPUPOBATH MOHATHUEM: CTEMEHb C IEJbIM IOKa3aTejeM, UCMOJIb30BaTh
MOAXOSIIYI0 (POpMY 3aITUCH ACHUCTBUTENBHBIX YUCEI JAJI PEIICHUS MPAKTHICCKUX 3a71a4 U
MPEICTABJICHUS TAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(DMETUUECKII KOPEHb HaTyPaJIbHON CTETICHHU;

CBOOOJIHO OTNEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHATIBHBIM MTOKA3aTEeJIEM;

CBOOOJ/IHO OIEPUPOBATH MOHITHUSMHU: JIOTapu(dM YHCIIa, TECITUYHBIC U HATypaJibHbIC
aorapudmer;



cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIOBOTO
apryMEHTa;

ONEpPUPOBATh TMOHATHSAMH: apKCHHYC, AapKKOCHMHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZIHO OMEpPUPOBATH TMOHATHAMH: TOXAECTBO, YypaBHEHHE, HEPAaBEHCTBO,
paBHOCUJIbHBIC YPAaBHEHUS U YPaBHEHUI-CIICACTBHS, pABHOCUIILHBIC HEPABEHCTBA,

MPUMEHSTH Pa3JIMYHBIE METOJbI PEIICHHS PAIMOHAIBHBIX U JTPOOHO-PAIIMOHATBHBIX
ypaBHEHUH, NPUMEHSITh METOJI UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: MHOTOUJIEH OT OJIHOM TIEPEMEHHON, MHOTOUJIEH C
HEeNbIMU  KOd(G(UIIMEHTaMH, KOPHH MHOTOWIEHA, NMPUMEHATH JeJICHHEe MHOTOYJIeHa Ha
MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera nns pemenus 3amay;

cBOOOIHO ONEpUpPOBATh MOHATUSIMM: CUCTEMa JIMHEHHBIX ypaBHEHUH, MaTpula,
OIpENETUTENIb MAaTPULIbI 2 X 2 U €ro reOMETPUYECKUH CMBICI, MCIOJIb30BaTh CBOWCTBA
ompeaenuTens 2 X 2 s BBIYUCICHUS €r0 3HAYCHUS, MPUMEHSATH OMPEACTUTENN IS
pelleHus] CHCTEMbI TMHEHHBIX YPaBHEHUN, MOJICTMPOBATH PEAIbHBIE CUTYAIlMU C TIOMOIIBIO
CHCTEMBI TUHEHHBIX ypaBHEHUH, UCCIIEIOBATh MOCTPOCHHBIE MOJIETH C TIOMOIIBIO MATPHII
U OIIpe/IeTINTeNeH, UHTEPIPETUPOBATh MOJYyUYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JIJIs peoOpa30BaHUs BbIPAXKECHUI;

BBITIOJHATh TMPEoOpa3oBaHMsl UYWCIOBBIX BBIPAKEHUH, COAEpKAIIUX CTEIEHU C
parroHaIbHBIM TTOKa3aTeNeM;

WCIIOJIb30BaTh CBOMCTBA Jiorapu(dmoB g mpeoOpa3oBaHusl JorapuMUYECKUX
BBIPAKCHU,

CcBOOOZIHO  ONEpUPOBATh MNOHATUSAMU: UpPpPALUOHAJbHBbIC, TIIOKa3aTelbHbIE U
JorapuMuyuecKkre ypaBHEHUS, HAXOIUTh HMX PEIICHUS C TMOMOIIBI0 PaBHOCHUIBHBIX
MIEPEXO0JI0B WM OCYIIECTBIISISI IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TpHUTrOHOMETpHuYeckue (OopMysbl JUisl npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJIHO OMEpUPOBATh TMOHSATHEM: TPUTOHOMETPHUECKOE ypaBHEHUE, MPUMEHSTH
HE00X0MbIE (POPMYJIBI AJIS1 PEIICHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUIECKUX YPaBHEHUI;

MOJICTIMPOBATh PEabHbIC CUTyallMd Ha S3BIKE alreOphl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCJIOBUIO 3aJauyM, HCCIEAOBATh MOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM arrapaTa anreopsbl.

DYyHKIUHN U TPAPUKU:

CBOOOJIHO OIEPUPOBATH MOHATUIMU: (DYHKIIMS, CIIOCOOBI 3a1aHus (PYHKIIMU, B3aUMHO
oOpaTHbIe (PYHKITNH, KOMTIO3UIUS QYHKIHMHI, rpaduK (PYHKITUHU, BBITIOTHSATH dJIEMEHTapHbBIE
npeobpaszoBanus rpauKoB QyHKIUH;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: O0JACTh OMpPENEICHUS] U MHOKECTBO 3HAYCHHI
byHKIMU, HYJIU (PYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;



cBOOOHO OMEPUPOBATH MOHATHIMH: YETHBIE U HEUETHBIE (DYHKLNHU, TEPUOTUIECKHIE
GyHKIMHA, TTPOMEKYTKA MOHOTOHHOCTH (YHKIIUHA, MAaKCUMYMbl U MUHUMYMBI (DYHKITUH,
HauOoJIbIlIee U HAUMEHbIIIee 3HaUeHNEe QYHKITUN Ha TPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATh MOHITUSIMU: CTEIEHHAs (PYHKIUS C HATYPAIbHBIM U 1IEJIbIM
nokasareiieM, rpaduk CTENeHHON (PYHKIIMU C HATypaJbHbIM U IIEJIBIM MOKa3aTesieM, rpapuk
KOpPHSI N-OM CTeNeH! KaK (PYHKIIMH 0OpaTHOW CTEMEHH C HATYpaJIbHBIM IMOKa3aTeleM;

OIEpUpPOBaTh MOHATUSAMU: JIMHEHHAs, KBaJApaTUYHas U JAPOOHO-TMHENHHAs (PyHKIUH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAHKE U MMOCTPOCHUE UX TpadUKOB;

CBOOOJIHO OINEpPUPOBATh MOHITHAMU: MOKa3aTeNbHAs U Jorapugmuyeckas QyHKIUH,
UX CBOMCTBA U rpadMKH, UCTIOIB30BATh UX TPa(UKH I PEIICHHs YPAaBHECHU;

CBOOOJHO  ONEpPUPOBATH  NOHATHSAMHU:  TPUTOHOMETPUYECKAs  OKPY’KHOCTD,
OIpEJIEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduKu GYyHKIUHN sl KCCIIEI0OBAaHUS MPOLIECCOB U 3aBUCUMOCTEN NpHU
pelIeHUN 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U PEalbHOM KU3HHU, BRIpaxaTh PopMyiamMu
3aBUCHMOCTH MEXAY BEJIMYMHAMU;

Hayana MaTeMaTH4eCKOro aHajm3a:

CBOOOJHO  ONEpPUPOBATH TMOHATUAMH: apudmeTHueckas ¢  TreoMeTpuyYecKas
nporpeccusi, OECKOHEUHO YyObIBarolllasi TIeOMETpUYEcKas Iporpeccus, JUHEHHBIH WU
HKCIIOHEHLIMAJIBHBIA POCT, (popMysia CIOXKHBIX NPOIEHTOB, MMETh IPEJICTABICHHUE O
KOHCTAHTE;

WCIIOJIb30BaTh MTPOTPECCUH ISl PELIEHUS PEATIbHBIX 3a7a4 PUKJIAJHOTO XapaKkTepa;

CBOOOJIHO OINEpUPOBATh MOHATHSIMH: TIOCIEI0BATENbHOCTh, CIIOCOOBI 3afaHMs
IIOCJIEA0BATEIILHOCTEN, MOHOTOHHBIE M OTPAaHUYCHHBIC IIOCIIENOBATEIBHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUS] MAaTEMaTUYECKOTO aHaIn3a KaK aHajn3a OECKOHEYHO MaJlblX;

CBOOOJHO ONEPUPOBATH MOHATUSMU: HEMPEPbIBHbIE (YHKUMU, TOYKH pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka PyHKIUY;

cBOOO/IHO ONEPHUPOBATh MOHATUEM: (PYHKIIMS, HEMIPEPhIBHAS HA OTpPE3KE, MPUMEHSITh
CBOMCTBA HEMPEPHIBHBIX (PYHKITUH IJIS PEIICHUS 3a]1a4;

CBOOOJHO OIEpUPOBaTh MOHATUSMU: TMepBasi W BTOpas MPOU3BOAHBIE (PYHKIUH,
KacaresibHas K rpaduKy QyHKIUY;

BBIYUCIISATh NPOU3BOAHBIE CYMMBI, NMPOU3BEICHHS, YaCTHOTO M KOMIIO3WILIMM JBYX
GyHKINIA, 3HATH PONU3BOIHBIC dJIEMEHTAPHBIX (QYHKITUN;

WCITIOJIb30BAaTh TEOMETPUUCCKUN U (DPU3UUECKUN CMBICI TTPOU3BOAHON JUIsI PEIICHUS
3a1ad.

MHo:xecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSIMHU: MHOYKECTBO, OTIEPALIUN HAJl MHOYKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar JUisi OIMCAaHMsS PEabHBIX
IIPOLIECCOB U SIBJICHUH, IIPH PEIICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;



cBOOOIHO ONEpPUPOBATh MOHATUSAMU: OMPECICHUE, TEOPEMa, YpaBHEHUE-CIIEICTBUE,
CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, JI0KAa3aTEIbCTBO, PABHOCWIIbHBIE YpaBHEHUS U
HEPaBEHCTBA.

K xoniy oOydenus B 11 kyacce oOydaromuiicss MOJIyYUT CIEIYIONIUE MPEAMETHBIC
pe3yabTaThl MO OTAEIBHBIM TeMaM pabouell mporpaMmbl yueOHOro Kypca «Asredpa u
HayaJla MaTeMaTHYECKOTO AaHAJIA3a»:

Ywucsia v BBIYMCJICHUS:

CBOOOJTHO ONEPHUPOBATH TOHATUSAMHU: HATypajdbHOE W II€JI0€ YHKCI0, MHOXECTBa
HaTypaJbHBIX U LEJBIX YHACEII, UCIOJIB30BATh MPU3HAKHU JeTUMOCTU 1enbix uncen, HOJ u
HOK HatypanbHBIX YnCel U1 pELICHUS 3a/1a4, IPUMEHSTh anroput™ EBkinmnaa;

CBOOOJHO ONEPUPOBATH MOHATUEM OCTATKA MO MOJMAYJIO, 3alMChIBATh HATypajbHBIC
YHUCla B pa3JIMYHBIX MO3ULUOHHBIX CUCTEMAX CUHUCIIEHUS;

cBOOO/IHO ONIEpUPOBATH MOHATHAMU: KOMIUIEKCHOE YUCJIO U MHOKECTBO KOMIUIEKCHBIX
YHCell, MPEACTABISITh KOMIUIEKCHBIE YWCIa B aJreOpanuyeckoill U TPUTOHOMETPUUECKOU
dbopme, BBIOIHATE apuhMETHUECKUE ONepallid ¢ HUMU U W300pa)xaTh Ha KOOPAUHATHOMN
IJIOCKOCTH.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJTHO  OMEPUPOBATH TMOHSATUSMU: HUpPpPAIMOHAJBHBIC, TOKa3aTeIbHbIE U
jJorapuMUYECKre€ HEPABEHCTBA, HAXOIUTh WX PEUICHUS C TOMOIINbI0 PABHOCHIIBHBIX
NepPEeXO0B;

OCYUIECTBJISATH OTOOP KOPHEN NP PELIEHUU TPUTOHOMETPUUYECKOTO YPABHEHUS;

CcBOOO/IHO ONEpPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NMPUMEHSTH
HeoOxoaumble  (OPMYJIBI ISl  pPEHICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUAMM: CHCTEMA M COBOKYIHOCTb YpPaBHEHHH W
HEPaBEHCTB, PABHOCWIIbHbIE CUCTEMBI M CUCTEMBI-CIIEJICTBUSA, HAXOIUTh PEIIEHUS] CUCTEMBI
Y COBOKYITHOCTEN pallMOHATIBHBIX, UPPAIIMOHATBHBIX, TOKA3ATEIBHBIX U JTOTapU(OMUUECKIX
YPABHEHUI U HEPABEHCTB;

pemaTrh palMoHaJIbHbIe, HUppallMOHANIbHBIE, TMOKa3aTeabHble, JOrapupMUUECKHEe U
TPUTOHOMETPUUECKHE YPABHEHUSI U HEPABEHCTBA, COACPIKALIUE MOIYJIM U MTapaMeTphl;

MPUMEHSITH TpaduuecKue METOJIbI JJIsl PEIICHUS] YPAaBHEHUN W HEPABEHCTB, a TaK¥Ke
3a/1a4 ¢ MapaMeTpamu;

MOJICIUPOBATh PEATbHBIC CUTyaIlMd Ha S3bIKE anreOphbl, COCTaBISATH BBIPAXKCHUS,
ypaBHEHUS, HEPABEHCTBA U MX CUCTEMBI IO YCJIOBHIO 3aJ1a4M, UCCIEI0BATh OCTPOCHHbBIE
MOJIENIM C MWCIOJB30BAHMEM ammapara ajireOpbl, HHTEPIPETHUPOBATH MOJIYYCHHBIN
pe3ynbTar.

DOyHKuHuU U rpapuku:

CTPOUTH rpapuKu KOMIO3UIIUN QYHKIUI C TOMOIIBIO 3JIEMEHTAPHOTO UCCIIEIOBAHUS
Y CBOMCTB KOMITO3UILIUM JBYX (PYHKIUH;



CTPOUTH TE€OMETpUYECKHE O00pa3bl ypaBHEHHH M HEPAaBEHCTB HA KOOPAMHATHOM
IUIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPAUKHU TPUTOHOMETPUUECKUX (PYHKIIMIA;

OPUMEHATH (PYHKLIUU JJI1 MOJIEIUPOBAHUS U UCCIIEI0BAHUS PEaIbHBIX IPOLIECCOB.

Hauaja mareMaTH4eCKOr0 aHAJIM3A:

UCIIONB30BaTh MPOU3BOJHYIO MAJsi UCCeNoBaHUS (YHKIUH HAa MOHOTOHHOCTH H
KCTPEMYMBI;

HaXOAUTh HauOOJIbIlIEE U HAUMEHbIIIEEe 3HAUEHUS (PYHKIIMM HEPEPHIBHON Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JJI1 HAX0K/ICHUS HAWTy4lIETro PELICHHs B TPUKIIAIHBIX,
B TOM YHCJIE COLMAJIbHO-3KOHOMHUYECKUX, 3aJauyax, JUIs OINpPEAENCHUS CKOPOCTH WU
YCKOpEHUS Tpoliecca, 3aJaHHoro (popmyson win rpaduxom;

cBOOOHO OMEpPUPOBATh MOHATUAMHU: TEPBOOOpA3HAs, OMPEACIEHHBIN HHTETpa,
HaXOAUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKUMH U BBIUUCIATH UHTETpAN 1O (popmyIe
Hrrorona-Jleiibnuna;

HAXOAWTh IJIOMIAAN TNIOCKUX GUTYP U 0OBEMBI TEN ¢ TOMOIIBIO MHTETpaa;

UMETH MPECTABICHNE O MAaTEMAaTHIECKOM MOJICTTUPOBAHIH HA IPUMEPE COCTABIICHUS
nuddepeHInaNbHBIX YPaBHEHUH;

pemarh MNpUKIAAHbIE 3aJadd, B TOM YHCJE COILHAJIbHO-3KOHOMHUYECKOIO M
($u3NYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
MHOXecTBO 1eHICTBUTENIBHBIX YHCEIL.

1 Muorowiensl. PanimonanbHble ypaBHEHUS U 24 1 http://school-
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX collection.edu.ru/catalog/
YpaBHEHUI

5 Oyukiuu U rpadpuku. CreneHHas GyHKIHS C 12 1 http://school-

LEJIBIM IOKa3aTeIEM collection.edu.ru/catalog/

3 ApudmeTrueckuil KOpeHb N-0i CTENEHHU. 15 1 http://school-
HppanmnonaibHble ypaBHEHUS collection.edu.ru/catalog/

4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1 http://school-
ypaBHEHUS collection.edu.ru/catalog/

5 Jlorapudpmuueckas pyHKIUS. 18 1 http://school-
Jlorapudmuueckue ypaBHeHUS collection.edu.ru/catalog/

5 TpuronomeTpryeckue BoIpaKeHUs U 29 1 http://school-
ypaBHEHUSA collection.edu.ru/catalog/

7 ITocnenoBarenbHOCTH U POTPECCUH 10 1 htt ://S.C hool-

collection.edu.ru/catalog/
http://school-

8 HenpepriBabie dynkiuu. [IponsBoanas 20 1 collection.edu.ru/catalog/

9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 5 http://school-
3HaHUU collection.edu.ru/catalog/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 HccnenoBanue QyHKIHIA ¢ TOMOIIBIO 29 1 http://school-
MPOU3BOIHOM collection.edu.ru/catalog/
http://school-
2 [epsoobpasnast u umterpan 12 . collection.edu.ru/catalog/
3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHHA. 14 1 http://school-
TpuronomeTpuuecKre HEpaBeHCTBA collection.edu.ru/catalog/
4 HppannonaibHbie, MoKa3aTeibHbIE U 24 1 http://school-
norapupMHUECKHe HEPABEHCTBA collection.edu.ru/catalog/
5 KommiekcHbie unucna 10 1 it ://S.C hool-
collection.edu.ru/catalog/
http://school-
6 HarypanbHbre it uenvie ena 10 . collection.edu.ru/catalog/
Cucremsl paluOHAIbHBIX, UPPALIMOHAIBHBIX .
7 MOKa3aTeJIbHbIX U JIOrapu(PMUIECKUX 12 1 hit '//S.C hool-
. collection.edu.ru/catalog/
ypaBHEHUH
http://school-
8 3anatn ¢ mapameTpamn 16 . collection.edu.ru/catalog/
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 Al 16 9 http://school-
3HAHUN collection.edu.ru/catalog/
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero U3YYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 MHo03€ecTBO, onepaluy HaJl MHOKECTBAMH U 1 http://school-
UX CBOMCTBa 01.09.2023  collection.edu.ru/catalog/
. i http://school-
2 Juarpaset Sitrepa-Beiia L 04.09.2023  collection.edu.ru/catalog/
[IpuMeHeHne TeOpPETUKO-MHOKECTBEHHOTO http://school-
3 1 )
armapara Juisi pelieHus 3a1ad 06.09.2023  collection.edu.ru/catalog/
4 Pannonansueie yncna. OOBIKHOBEHHBIE U 1 http://school-
JECATUYHBIC TPOOH. 07.09.2023  collection.edu.ru/catalog/
Pannonansueie yncna. OOBIKHOBEHHBIE U htto://school
> ACCATHIHEIE APOGH, POLCHTEL, GECKOREUHEIE 1 08.09.2023  collection.edu.ru/catalog/
NePUOANYECKHUE TPOOH
5 [Ipumenenue npobeit 11st pereHus 1 http://school-
MPUKIIAHBIX 33]1a4 11.09.2023  collection.edu.ru/catalog/
[Ipumenenue apoGeit U NPOLIEHTOB I http://school-
7 1 i
peIIeHHs MPUKIIAIHBIX 337134 13.09.2023  collection.edu.ru/catalog/
JleicTBUTENbHBIE YKCIa. PainonanbHbie U http://school-
8 1 )
UppalOHATBHBIC YHCITA 14.09.2023 = collection.edu.ru/catalog/
9 ApudmeTnueckue onepauu c 1 http://school-
NEWCTBUTEIILHBIMI YHCIIAMHU 15.09.2023  collection.edu.ru/catalog/
10 Mopyib JEHCTBUTEIBLHOIO YHUCIIA U €T0 1 http://school-
CBOICTBA 18.09.2023  collection.edu.ru/catalog/



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa

http://school-

11 e e e )

OKpYTJI HI/IH: MIPUKHJIKA U OLIEHKA pe3yJbTaTa 20.09.2023  collection.edu.ru/catalog/
BBIYHCIICHUN
OcCHOBHBIE METO/IbI PELLIEHUS LIEJIBIX http://school-

12 . :

YPaBHEHUM U HEPABEHCTB 21.09.2023  collection.edu.ru/catalog/

13 Pemenus npoOHO-paniMoHaNbHBIX yYpaBHEHUIH http://school-

1 HEPABEHCTB 22.09.2023  collection.edu.ru/catalog/
OCHOBHBIE METO/IbI PELIECHHUS LIENbIX U htto://school
. http://school-

14 OHO- .
APOBHOTpALHONATLHEIX YPABHEHIH 1 25.09.2023  collection.edu.ru/catalog/
HEPaBEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM. htto://school

p://school-

1 :

5) Jlenenne MHOrou€Ha HAa MHOTOUJIEH C 97092023 collection.edu.ru/catalog/
octaTtkoM. Teopema besy
http://school-

1 A :

6 JIMUHHUCTPATUBHASI KOHTPOJIbHAs paboTa 28.092023  collection.edu.ru/catalog/

17 MHorousieHsl ¢ LeIbIMU KO UITMEHTaMH. http://school-

Teopema Buera 29.09.2023  collection.edu.ru/catalog/

18 Pemenue cucrem TMHENHBIX YpaBHEHU hitp://school:

P 02.10.2023  collection.edu.ru/catalog/
Marpuna cucTeMbl JINHEWHBIX YPaBHEHUI.

19 Onpenenurens MaTPHUILLI 2%X2, €To http://school-
FE€OMETPHUYECKUI CMBICT M CBOMCTBA; 04.10.2023  collection.edu.ru/catalog/
BBIUMCJIEHHE €r0 3HaYCHUS
Onpenenurens MaTpUILbl 2X2, €ro htto://school

o ” http://school-

2 ; .

0 F€OMETPUUECKUN CMBICT M CBOMCTBA; 05.10.2023  collection.edu.ru/catalog/
BBIUMCJIEHHE €r0 3HaYCHUS
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CUCTEMBI JINHEWHBIX YpaBHEHUN 06.10.2023  collection.edu.ru/catalog/
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CHUCTEMBI JINHEHHBIX YPaBHECHUIA 11.10.2023  collection.edu.ru/catalog/
KoHntpoinbHas pabdota: "PanronanbHbie htto://school
24 ypaBI:I’eHI/ISI u HCpaBCI—i(f:FBa. Cucremsl 12.10.2023 _picollection.e du.ru/catalog/
JUHEHHBIX YpaBHEHUIA
OyHKIHS, CIIOCOOBI 3a/1aHUs QYHKIUH.
http://school-
25 B3aHMH(3 oOpatuble pynkuuu. Komnosurus 13102023 collection.edu.ru/catalog/
byHKIUI
26 I'paduk dpyHkumU. DeMeHTapHbIe http://school-
npeobpaszoBanus rpaGuKoB QyHKIMI 16.10.2023  collection.edu.ru/catalog/
Ob6unacTh onpeaeneHuss 1 MHOXKECTBO htt:/ischool
o nttpi//school-
27 3HaueHu# QyHkuu. Hymm ¢pyHkimm. 18.10.2023  collection.edu.ru/catalog/
[TpoMexyTKH 3HAK TOCTOSTHCTBA
YérHble U HEUETHBIE (PYHKIIUU.
http://school-
28 [Tepuoanueckue pynkuuu. [IpomexxyTku 10102023 collection.edu.ru/catalog/
MOHOTOHHOCTH (DYHKITHH
Makc .
29| Haommusos v msmompies s hpischool
OJIbHee CHPILIEE SHATCHHC 20.10.2023  collection.edu.ru/catalog/
(GYHKITUN HAa IPOMEKYTKE
30 Jlunelinas, kBagpaTudHas U JpOOHO- http://school-
TuHeHas GyHKuun 23.10.2023  collection.edu.ru/catalog/
31 DJIEMEHTapHOE UCCIIEJOBAHUE U MTOCTPOEHUE http://school-
rpadukoB 3TuX QyHKINUN 25.10.2023  collection.edu.ru/catalog/
39 HccnenoBanue u mocTpoeHue rpadukoB 3TUX http://school-
(yuxumii 26.10.2023  collection.edu.ru/catalog/
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34 Crernens ¢ 1enbIM 1okaszareiaeM. bunom http://school-
Herorona 06.11.2023  collection.edu.ru/catalog/
35 CreneHHas GyHKIHS C HATYPAJIbHBIM U http://school-
1eJIbIM Moka3aTenieM. E€ cBoiicTBa u rpadux 08.11.2023  collection.edu.ru/catalog/
36 KonTtponpnast padora: "CrenenHas QyHKIHSL. http://school-
E€ croiicTBa u rpadux" 09.11.2023  collection.edu.ru/catalog/
37 Apudmerndeckuii KOpeHb HaTypaTbHON http://school-
CTEIIEHHU. 10.11.2023  collection.edu.ru/catalog/
38 ApudmeTnueckuii KOpeHb HATYPaTbHOM http://school-
CTETEeHH U ero CBOMCTBA 13.11.2023 = collection.edu.ru/catalog/
. http://school-
39 [IpeoOpazoBaHms YUCITOBBIX BBIPAKCHHN. 15112023 collection.edu.ru/cataloa/
40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHHH, http://school-
COZIEPIKAIIUX CTEIECHH. 16.11.2023  collection.edu.ru/catalog/
[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, http://school-
41 .
CoJIepKalIiX CTENEHU U KOPHU 17.11.2023 = collection.edu.ru/catalog/
http://school-
42 VIppatHOHAIILHEIC yPaBHEHHA. 20.11.2023  collection.edu.ru/catalog/
14 .0
“ ppaioHanbHble ypaBHeHUs. OCHOBHBIE http://school-
METOLE! p?meHm HMPPAIHOHAILHBIX 22.11.2023  collection.edu.ru/catalog/
ypaBHEHUI
Hppanuonanbusie ypaBHEHUSA. MeTOIbI http://school-
44 . X
pEILIEHUs] UPPALMOHAIBHBIX YPaBHEHUM 23.11.2023  collection.edu.ru/catalog/
PaBHOCHIIbHBIE TIEPEXObI B PEIICHUU http://school-
45 - i
MppalOHAJIbHBIX YPABHEHHI 24.11.2023  collection.edu.ru/catalog/
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46 BO3BEJICHUEM MX YaCTEH B OJIHY U TY¥KE 97112023 collection.edu.ru/catalog/
CTEIEHb.
47 Pemiennn nppauMOHAIbHBIX YpaBHEHUI hitp:/fschool-
ppat P 29.11.2023  collection.edu.ru/catalog/
PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUU http://school-
48 . .
UPPALMOHATILHBIX YPaBHEHHM 30.11.2023  collection.edu.ru/catalog/
@:10)7 n-oit
. gOI/ICTB? KOpPHsI N-O CTeNEeHU KaK (PyHKIIHH htto:Hischool-
OOPATHON CTCHEHI © HATYPATLHEM 01.12.2023  collection.edu.ru/catalog/
MOKa3aTeseM
CgoiicTBa u rpaduk KOpHS N-0ii CTENEHN KaK htto://school
50 (GYHKIIUM 00paTHOM CTENEHU ¢ HATypaTbHBIM 04.12.2023 _picollection.e du.ru/cataloa/
MOKa3aTeseM
KonTponsHas pabora: "CBoiicTBa u rpaduk htt:/ischool
o1 KOpHS n-OI/I”CTel'IeHI/I. HppaunonainbHbie 06.12.2023 _picollection.e du.ru/catalog/
ypaBHEHUS
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52 CreneHsb ¢ palluOHATBHBIM ITOKAa3aTEIEM. 07122023 collection.edu.ru/cataloa/
53 CBoiiCTBa CTETNIEHU C pallMOHATIBLHBIM http://school-
IIOKA3aTENEM. 08.12.2023  collection.edu.ru/catalog/
54 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€ http://school-
CBOICTBA 11.12.2023  collection.edu.ru/catalog/
55 [Toxa3zatenbHast GpyHKIM, €€ cBOIicTBA U http://school-
rpauk 13.12.2023 = collection.edu.ru/catalog/
Hcnonp3oBanue rpaduka nmokazareabHOU http://school-
56 . i
(YHKUIMU 1715 pelieHus] ypaBHEHH 14.12.2023 = collection.edu.ru/catalog/
Hcnonb3oBanue rpaduka QyHKIUN 115 http://school-
S7 . .
pelIeHHs] ypaBHEHHI 15.12.2023 | collection.edu.ru/catalog/
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METO/Ibl PEILICHUS IOKA3aTENbHbIX YPABHEHUN 20.12.2023  collection.edu.ru/catalog/
60 ITokazarenbHble ypaBHEHUS. MeTOAbI http://school-
pEIICHUS TTOKA3aTeNIbHBIX YPaBHCHUMA 21.12.2023  collection.edu.ru/catalog/
61 KonTtponpHas pabdora: "[lokazaTensHas http://school-
¢bynkius. [lokazaTenbHble ypaBHeHUS" 22.12.2023  collection.edu.ru/catalog/
http://school-
62 Jlorapuy mena. 25.12.2023  collection.edu.ru/catalog/
. http://school-
03 Crolictia siorapgma 27.12.2023  collection.edu.ru/catalog/
. http://school-
64 Jlorapudm yucna. CpoiicTBa iorapugpma 28122023 collection.edu.ru/catalod/
http://school-
05 JlecATHHHbIC JIOrapHMEL 29.12.2023  collection.edu.ru/catalog/
66 http://school-
JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 10012024 collection.edu.ru/cataloa/
67 VYnpolieHne BeIpaXXeHU!, COAEpKaIINX http://school-
jorapudmbl 11.01.2024  collection.edu.ru/catalog/
68 [IpeoOpazoBanue BEIpAKEHUA, COACPIKALIMX http://school-
Jorapu@mbl, UCTIONB3YS POPMYJIBI 12.01.2024  collection.edu.ru/catalog/
69 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALINX http://school-
JorapupMbl 15.01.2024 @ collection.edu.ru/catalog/
N . http://school-
70 Jlorapudmuueckas pyHKuUs, €€ CBONCTBA. 17012024 collection.edu.ru/cataloa/
71 Jlorapudmuueckas pyHKIuUs, €€ CBOUCTBA U http://school-
rpaduk 18.01.2024  collection.edu.ru/catalog/
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72 Hcnonp3oBanue rpaduka GyHKIUH. 10012024 collection.edu.ru/catalog/
Hcnonp3oBanue rpaduka QyHKIUH 15 http://school-
73 . i
pelIeHNs ypaBHEHUN 22.01.2024  collection.edu.ru/catalog/
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE htto:/fschool
74 METOIbI p(imeHI/I;I JorapuMUIECKUX 94.01.2024 _picollection.e du.ru/catalog/
ypaBHEHHH
http://school-
> Jlorapuuiriecine ypasHeri. 25.01.2024  collection.edu.ru/catalog/
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC htt:/ischool
76 METO/IbI pEIHeHI/Iﬂ JorapuGMUICCKHX 26.01.2024 _picollection.e du.ru/catalog/
ypaBHEHHHA
. http://school-
77 Pemenune norapupMuieckux ypaBHEeHU 90012024 collection.edu.ru/catalod/
78 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU http://school-
Jorapu(pMHUUECKUX ypaBHEHUI 31.01.2024  collection.edu.ru/catalog/
79 KonTponsnas pabora: "Jlorapudmuueckas http://school-
bynkuus. Jlorapudmuueckue ypaBHeHus " 01.02.2024  collection.edu.ru/catalog/
http://school-
80 CuHyc, KOCHHYC YHCIOBOIO apryMeHTa 02022024 collection.edu.ru/catalog/
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC http://school-
YKCIIOBOTO apryMeHTa 05.02.2024  collection.edu.ru/catalog/
82 ApKCUHYC, apKKOCHHYC YHCIIOBOTO http://school-
aprymMeHTa 07.02.2024  collection.edu.ru/catalog/
83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC http://school-
YKCIIOBOTO apryMeHTa 08.02.2024  collection.edu.ru/catalog/
84 Tpuronomerpudeckas OKpy>KHOCTb. nttp://school.-

09.02.2024

collection.edu.ru/catalog/
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YHUCJIOBOTO ApryMEHTa
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86 OCHOBHBIE TPUTOHOMETPUUICCKUE (POPMYJIBI 14.02.2024  collection.edu.ru/cataloa/
87 Hcnonb30BaHnEe OCHOBHBIX http://school-
TPUTOHOMETPHUECKUX (HOPMYIL. 15.02.2024  collection.edu.ru/catalog/
http://school-
58 TpuromoMeTpireciie Gopuy.Is 16.02.2024  collection.edu.ru/catalog/
http://school-
89 OCHOBHBIE TPUTOHOMETPUUICCKUE POPMYJIBI 19.02.2024  collection.edu.ru/cataloa/
90 T http://school-
PHTOHONCTPHHCCICHE BPAKCHI 21.02.2024  collection.edu.ru/catalog/
o1 [IpeobpazoBanne TPUTOHOMETPUUECKUX http://school-
BBIPAXECHUI 22.02.2024  collection.edu.ru/catalog/
[Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
92 . http://school-
BPIPECHILHL, HCTIOIBSY OCHOBHBIC 26.02.2024  collection.edu.ru/catalog/
TPUTOHOMETPUYECKHE (HOPMYJIBI
93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX http://school-
BBIpaXEHUI 28.02.2024  collection.edu.ru/catalog/
94 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN http://school-
BHJIa SiNX=a 29.02.2024  collection.edu.ru/catalog/
95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN http://school-
BHJIa COSX=a 01.03.2024  collection.edu.ru/catalog/
9% Pemenue TpuroHOMETpUYECKUX YPAaBHEHUN http://school-
BUa tgx=a 04.03.2024  collection.edu.ru/catalog/
97 PemieHne TpUroHOMETpUYECKUX YPaBHEHUN http://school-
BHJa CtgX=a 06.03.2024  collection.edu.ru/catalog/
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99 Pewienne TpuroHOMETpUYECKUX YPaBHEHUN http://school-
Buja tgx=a, ctgx=a 11.03.2024  collection.edu.ru/catalog/
. http://school-
100 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 13.03.2024  collection.edu.ru/catalog/
K 6ora: "T
o1 OHTpOJIbHAs paboTa: "TpuroHoMeTpuvecKue htto:fischaol-
BLIpa)KeHI/Ii'I' U TPUTOHOMETPUYECKHE 14.03.2024 _picollection.e du.ru/cataloa/
ypaBHEHUS
[TocenoBarenbHOCTH, CLIOCOOBI 3aaHHS htn:ffschool
102 nocneILOBaTeJILHUOCTeH. Meton 15.03.2024 _‘)rlection.e du.ru/catalog/
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MOHOTOHHBIE ¥ OTPAaHUYEHHBIE htto://school
103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a 18.03.2024 _picollection.e du.ru/catalog/
OECKOHEYHO MaJIbIX
http://school-
104 Aprmetiecias porpeccs 20.03.2024  collection.edu.ru/catalog/
http://school-
105 F'eomerpiteckas mporpecci 21.03.2024  collection.edu.ru/catalog/
beckoneuno yOpIBaroIIasi reoMmeTpruaecKas http://school-
106 :
Mporpeccust 22.03.2024  collection.edu.ru/catalog/
Cymma 6eckoHeuHO yObIBaroIei http://school-
107 . X
FE€OMETPUUYECKOHN IPOTPECCUH 01.04.2024  collection.edu.ru/catalog/
108 JIMHENHBIN U SKCIOHEHIUABHBIN POCT. http://school-
Uucno e. @opmyia CIOKHBIX TPOLIEHTOB 03.04.2024  collection.edu.ru/catalog/
109 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT. http://school-
Yucno e. DopmMyiia CIOKHBIX TPOIEHTOB 04.04.2024  collection.edu.ru/catalog/
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U nporpeccun” 08.04.2024  collection.edu.ru/catalog/
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112 HenpepsiBHBIC (DYHKIIMU ¥ MX CBOWCTBA 10.04.2024  collection.edu.ru/catalog/

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB http://school-
(yuxumii 11.04.2024  collection.edu.ru/catalog/

114 DyHKIMH HETIPEPBIBHBIE HA OTPE3KE U UX http://school-
CBOICTBa 12.04.2024 = collection.edu.ru/catalog/

115 CaotiicTBa (QyHKIIUI HETIPEPHIBHBIX HA http://school-
OTpEe3Ke 15.04.2024  collection.edu.ru/catalog/

116 [IprMeHeHne MeToja MUHTEPBAJIOB IS http://school-
pelIeHNs HEPaBEHCTB 17.04.2024  collection.edu.ru/catalog/

http://school-
117 MeTto UHTEPBAJIOB ISl PEIIEHUS HEPABEHCTB 18.04.2024  collection.edu.ru/cataloa/

http://school-
118 Pemiennst HepaBeHCTB METOI0M MHTEPBAJIOB 10042024 collection.edu.ru/cataloa/

119 Croii . http://school-
BOHCTBA HEMPEPLIBHBIX QYHKIUIH. 22.04.2024  collection.edu.ru/catalog/

120 IIpuMeHeHre CBOWCTB HENPEPBIBHBIX http://school-
GyHKIMA 17151 pelieHust 3a1a49 24.04.2024  collection.edu.ru/catalog/

http://school-
121 [TepBas u BTOpasi mpOU3BOAHBIE (PYHKITHH 95.04.2024  collection.edu.ru/cataloa/

199 Omnpenenenne, TeOMETPUIECKUI CMBICI http://school-
MIPOU3BOAHOMN 26.04.2024  collection.edu.ru/catalog/

123 Omnpenenenue, GU3NUECKUN CMBICIT http://school-
MIPOU3BOAHOM 29.04.2024  collection.edu.ru/catalog/
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http://school-
124 Kacarenbuas 1 rpadpuicy dynicuin 1 02.05.2024  collection.edu.ru/catalog/
125 YpaBHEeHHE KacaTeabHOU K rpaduKy 1 http://school-
yHKIHMM 03.05.2024  collection.edu.ru/catalog/
http://school-
126 DUEMEHTAPHBIC PYHICLUH H X IPOH3BOAIbE 1 06.05.2024  collection.edu.ru/catalog/
. http://school-
127 [Tpou3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA 1 08.05.2024  collection.edu.ru/catalog/
128 [IpousBoHas cyMMBI, IPOU3BENCHUS 1 http://school-
yHKIHi 10.05.2024  collection.edu.ru/catalog/
129 [Ipou3BogHast CyMMBI, IPOU3BENCHUS 1 http://school-
Gynkumii 13.05.2024  collection.edu.ru/catalog/
[Ipon3BoiHas CyMMBI, IPOU3BEACHMUS, http://school-
130 . 1 :
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA 15.05.2024  collection.edu.ru/catalog/
T " http://school-
131 Kontponbnas padota: "[IponsBoanas 1 1 16.05.2024  collection.edu.ru/cataloa/
132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 1 http://school-
3HaHMU: "YpaBHeHu" 17.05.2024 = collection.edu.ru/catalog/
133 [ToBTOpeHnue, 060061IeHNE, cCUCTEeMaTH3aUs 1 http://school-
3HaHui: "OyHkuun" 20.05.2024  collection.edu.ru/catalog/
http://school-
134 Hrorosast koHTpOIBHAS paboTa 1 1 92052024 collection.edu.ru/cataloa/
http://school-
135 Hrorosas kKoHTpoJIbHAs paboTa 1 1 93.05.2024  collection.edu.ru/catalog/
136 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1 http://school-
3HAHWI 24.05.2024  collection.edu.ru/catalog/
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 11
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugpossbie
n/n Tema ypoka Bceero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTenbﬂue
padoThI padoThI pecypen
1 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMHA HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 1
(GyHKUIMH HAa MOHOTOHHOCTb U SKCTPEMYMBI
3 [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 1
(GyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
6 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
GbyHKIHMH HAa MOHOTOHHOCTD U DKCTPEMYMBI
Haxoxnenne HanOobIIEro 1 HAUMEHbIIETO
7 3HA4YeHHUs1 HeTPEephIBHOM (pyHKIMM Ha 1
OTpE3Ke
Haxosxnenne HanOOobIIEro 1 HAMMEHBIIETO
8 3HA4YeHHUs1 HeTPEephIBHOM (pyHKIMM Ha 1
OTpE3Ke
Haxoxnenne HanOOIBIIEro ¥ HANMEHBIIIETO
9 3HAYEHUS HeNPEepbIBHOM (PyHKINK Ha 1

OTpe3Ke




10

Haxoxaenne HauboIbIIero 1 HAaMMEHBIIIETO
3HAYEHUS HEMPEePbIBHOM (PyHKINU Ha
OTpe3Ke

11

Haxoxnenne HanOOIbIIEro ¥ HAUMEHBIIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (pyHKIMH HA
OTpe3Ke

12

13

14

Haxoxnenne HauOobIIero 1 HAMMEHbIIETO
3HAYEHUS HENPEPbIBHOM (PyHKIINK Ha
OTpE3KE

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIAA HAXOXKACHUA
HaWJIy4dIICTroO pCHICHUA B IIPUKIIAIHBIX
3aJadax

[IpuMeHeHne MPON3BOTHOM JIJIs1 HAXOXKICHHUS
HAWTYYILEro PEelIeHUs B MPUKIATHBIX
3amadyax

15

[Ipumenenne npou3BOTHOM IS
onpeJielIeHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIION UiTu
rpaduKom

16

[Tpumenenne npou3BOTHOM IS
ompeielIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION WITH
rpaduKom

17
18

Komnozunus ¢pyHkuit

Komnozunus GyHkuumit

19

20

Komnozunus ¢pyHkuit

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOW IIOCKOCTH




I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

21 KOOPJIUHATHOMN TIOCKOCTH

29 KontponsHas padora: "UccnenoBanue
(YHKIMH C TOMOIIBIO TPOU3BOIHON"

23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuia HaX0XI€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[TpaBuia HaXOXICHHUS IEPBOOOPAZHBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTerpaia

27 Brruucnenue onpenenéHHoro HHTerpaia 1no
dbopmyne HeroTona-Jleitonuna

08 Boruncnenue onpenenéHHOro uHTerpaia mno
dhopmyne HeroTona-Jleitonuma

29 [IpuMmeHeHne nHTErpana Ui HaXOXKACHUS
Ioaiel MIOCKUX GUryp

30 [TpumeHeHne UHTErpaa Al HaXOXKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenuit AuQPepeHInaTbHbIX
YpaBHEHUI

39 [Tpumeps! pemenuit AudGepeHInanbHbIX
ypaBHEHUH
MareMaTrueckoe MOJISIIMPOBaHUE PEaTbHBIX

33 MIPOIIECCOB C MOMOIIIBIO U PepeHITNATEHBIX

ypaBHEHUH




KonTponbnas pabora: "[lepBoobpasnas u

34 | 1
UHTErpal

35 Tpuronomerpuieckue GyHKINHU, UX 1
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINHU, UX 1
CBOWCTBA U IrpapuKu

37 Tpuronomerpudeckne GyHKINHU, UX 1
CBOWCTBA U IrpauKu

38 Tpuronomerpudeckne GyHKINHU, UX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINU, UX 1
CBOWCTBA U IrpapuKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHHI C TIOMOIIIHIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHU C TOMOIIbIO 1
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C IOMOILBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pemrenne TpuroHoMeTpUUYECKUX HEPABEHCTB 1

45 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

46 PemreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemenue TpuroHOMETpUYECKUX HEPABCHCTB 1




Konrponsnas padora: "I'paduku

48 TPUTOHOMETPUYCCKUX (DyHKIIUH.
TpuronomeTpuieckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELIEHUS TIOKA3aTEIbHbIX
HEPABEHCTB

50 OcHOBHBIE METOBI PELICHUS TOKA3aTEIbHbBIX
HEPaBEHCTB

51 OcHOBHBIE METOBI PELICHUS TOKA3aTEIbHBIX
HEPaBEHCTB

52 OcHOBHBIE METO/BI PELIEHUS TTOKA3aTEJIbHbBIX
HEPABEHCTB

53 OcHOBHBIE METOABI PELICHUS
norapu)MUUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/BI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELLICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/BI PELICHUS
HppallMOHANILHBIX HEPABEHCTB

58 OcCHOBHBIE METOBI PELICHUS
HMPpAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOABI PELLIEHUS
UppallMOHAILHBIX HEPABEHCTB

50 OcHOBHbIE METOABI PELICHUS

HUPPALMOHAIIbHBIX HEPABEHCTB




I'padmyeckue MeToAbI pericHUs

61 UppaloOHAIbHBIX YPaBHEHHUH

62 I'paduueckue METObI PELICHUS
UppaIMOHALHBIX YPaBHEHHH

63 I'padpuueckue MeTo bl peLIeHus
[I0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue METOIbI pELICHHUS
[OKa3aTeJIbHbIX HEPABEHCTB

65 I'paduueckue METObI pELICHUS
Jorapu(pMUUECKUX ypaBHEHUN

66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX HEPABEHCTB

67 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHUS

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUI
I'paduueckue MeTo bl peLIeHus

69 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX
YpaBHEHUI
I'paduueckue MeTO bl peLIeHUs

70 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
HEPaBEHCTB
I'paduueckue METOIBI pEIICHUS

71 MOKa3aTeIbHBIX U JorapupMUIecKux

HCPAaBCHCTB




KonrtponsHas pabdora: "UpparnoHaibHeie,

72 MOKa3aTeIbHBIC U JJOTapU(PMUUECKHE
HepaBeHCTBA"
KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa
KommekcHble uncna. Anrebpandeckas u

74 TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMU YU CJIaMHU

76 Apudmerndeckue oneparum ¢
KOMILIEKCHBIMU YU CJIaMHU

77 N300paxkeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJAMHATHOM TNIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oi1 ctenenu us
KOMILUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILIEKCHOTO YHCIIa
[TpuMeHeHre KOMIIEKCHBIX YHCeN IS

81 pemeHust GU3NYECKUX U FreOMETPUIECKUX
3aja4

82 KonTponbhas pabora: "KommiekcHbie
gucia"

83 HarypanbHble u 11empie yucia

84 HartypanbHble U 11e51ble yncia




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICJIBIX

85
qucen

86 [IpuMeHeHne npuU3HAKOB ACIIUMOCTH LETBIX
qucen

87 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX
yucen: HOJl u HOK

88 [IpuMeHeHne nMpuU3HAKOB ACIIUMOCTHU LEITBIX
yucen: HOJl u HOK

89 [IpuMeHeHne nMpuU3HAKOB ACIIUMOCTHU LEITBIX
YKCeJl: OCTaTKU 110 MOAYJIIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENbIX
YHCell: OCTATKU M0 MOIYIIIO
[IpuMeHeHne MpU3HAKOB ACIIUMOCTH HEITBIX

91 yucen: anroput™ EBkimaa s pemeHus
3a/1a4 B LIETIBIX YMCIaX

92 Kontponbnas pabota: "Teopus 1enbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CJIeJICTBUS

95 OCHOBHBIE METO/IBI PEIIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

96 COBOKYITHOCTEH MppaIMOHAIbHBIX

YpaBHEHUU




97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKAa3aTeIbHbIX YPABHEHUI

98 OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH IOKAa3aTeIbHbIX YPABHEHUN

OCHOBHBIE METOBI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUH

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JorapupMuuecKkux
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3314 U 33/1a4 U3

101 pa3IMYHbIX 00JacTel HAyKH U peallbHOM
KU3HU, HHTEPIIPETaIUs TOTyUYEeHHBIX
pe3yabTaToB

[IpuMeHeHne cuCTEM K pEeLIEHUIO
MaTeMaTHYeCKUX 3314 U 33/1a4 U3

102 pa3nuyHbIX 001acTel HAYKH U peanbHOM
KHU3HU, UHTEPIPETALHUS TOTyYEHHBIX
pe3yIbTaToB

[TpuMeHeHre HEPaBEHCTB K PEIICHHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

103 pa3nuYHbIX 001acTe HAYKH U peabHOM
KHU3HH, UHTEPIPETALUS TOTYIEHHBIX
pe3yIbTaToB

Kontponbras pabdora: "Cuctemsr

104 palOHaIbHBIX, UPPALUOHAIBHBIX

MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

ypaBHEeHUH"




105

PanyoHanbHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C TapaMeTpaMU

107 PannoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

108 WppatnmonansHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [TokazarenpHBIC ypaBHEHUS, HCPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIE CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmudeckne ypaBHeHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapugmuueckue cUCTEMBI ¢ TapaMeTpamMu

114 TpuronomeTpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpruyecKkrue HEPaBEHCTBA C
napameTpamu

116 TpuroHomeTpuyecKue CUCTEMBI C
napameTpamu
[TocTpoenue u uccienoBaHmue

117 MaTeMaTHYECKUX MOJIENeH peabHbIX
CUTYalMi C IOMOILBIO YPAaBHEHUH C
napameTpamu
[TocTpoenue u uccnenoBaHue

118 MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYaIlMi C OMOIIBI0 CUCTEM YPABHEHHI C
napameTrpamu

119 [TocTpoenue u uccnenoBaHue

MaAaTEMAaTHYCCKUX MO,I[GHGP'I PEAITBbHBIX




CUTYalUH C IIOMOLIBbIO CUCTEM YPAaBHEHUH C

napameTpamu

120 KontponsHas pabora: "3anaum ¢
napamerpamu”

121 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus"

122 [ToBTrOpenue, 0000IEHNE, CHCTEMATH3AIHS
3HaHuil: "YpaBHeHUs"

123 [ToBTrOpenue, 0000IEHNE, CHCTEMATH3AIHS
3HaHui: "YpaBHeHus. Cucrembl ypaBHeHU"

124 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBeHncrna"

125 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBencrpa"

126 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBencrpa"

127 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "lIponsBoaHas n e€ npumeHeHue"

128 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuil: "[IponsBonHas u e€ npumeHenue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "[IponsBonHas u e€ npumeHenue"

130 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTerpan u ero npumeHeHue"

131 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 Al
3HaHuil: "OyHkuun"

132 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS

3HaHuil: "OyHkuun"




[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS

133 - 1
3HaHuii: "OyHkuun"
134 HToroBast KOHTpOJIbHAs paboTa
135 HroroBas koHTpoabHas paboTa
136 HOBTOP@HI/Ie, 000011IeHNEe, CHCTEMATH3AINS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YUEHUKA

Maremaruka: Anrebpa 1 Hayajla MaTeMaTHYECKOT0 aHain3a. ba3oBbIil ypoBeHb:
yueOnux/ A.I'. Mep3msk, JI.A. Homuposckuii, B.b. [lomorckuii u ap.; mox pex. B.E.

[Tomponbckoro . -5-¢ u3a. — M. :Benrtana-I"pad, 2020, — 368 c. : ui.

METOAUYECKHE MATEPHUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/catalog/






