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PabGouass mporpamma ydeOHOro Kypca «Anredpa ¥ Hadajla MaTeMaTHYECKOTO aHajau3a» 0a30BOr0 YpOBHS IS
oOyuaromuxcsa 10 —11 knmaccoB pa3padorana Ha ocHoBe DenepadbHOTO rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa
cpeaHero oo6miero oOpa3oBaHus, ¢ YUETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUM, MPEABSIBISIEMbIX K MAaTEeMAaTHYECKOMY
00pa3oBaHUIO, U TPATUILIUNA poccHiickoro oopazoBanus. Peanuszanusi mporpaMmbl 00€CTieYMBAET OBJIAJICHUE KIIFOYEBBIMU
KOMIETEHI[USAMH, COCTaBIAIONIUMU OCHOBY JUISI CaMOpa3BUTHUSI W HENPEPHIBHOTO 0O0pa3oBaHMs, IEJIOCTHOCTD
OOIIEKYJIBTYPHOTO, TUYHOCTHOTO ¥ TTO3HABATEILHOTO PA3BUTHUS JIMYHOCTU 00YUAIOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTHYeCKOTO aHAIM3a» SIBISIETCS OJHMM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMme
CTapiied IIKOJIbI, IOCKOJBbKY, C OJHOW CTOPOHBI, OH OOCCICYMBACT WHCTPYMECHTAJIbHYIO 0a3y JUIsi HM3ydeHHUs BCeX
€CTCCTBEHHO-HAYYHBIX KYpCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHUECKOE M aOCTPAKTHOE MBINIJICHUE YYalIUXCsS Ha
ypOBHE, HEOOXOJIMMOM IS OCBOCHHS KypcOoB HH(OpMATUKH, OOIIECTBO3HAHMS, WCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBIIAJCBAIOT YHUBEPCAT YHUBEPCATBHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpast (POPMYyIHUPYET
CBOM JOCTHKCHHS B MaTEMaTHIEeCKOH (hopMme.

Kypc anrebpel M Hadal MareMaTHYeCKOrO aHaIHM3a 3aKJIabIBACT OCHOBY IS YCIICITHOTO OBIAJCHHS 3aKOHAMH
¢u3MKH, XUMUW, OWOJIOTMH, TIOHMMAaHUS OCHOBHBIX TEHJICHIIMA SKOHOMHUKH W OOIICCTBEHHOW J>KW3HHU, TO3BOJSET
OPUCHTHPOBATHCSI B COBPEMEHHBIX ITUPPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO WCIIONh30BaTh HX B
TIOBCETHEBHOW JKM3HH. B Toke BpeMs OBIaJcHHE aOCTPaKTHBIMH W JIOTHYECKH CTPOTHMMH MaTeMaTUYCCKUMU
KOHCTPYKITUSIMHU Pa3BUBAET YMECHHE HAXOIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTH YTBEPIKIICHUS, UCIIOIH30BaTh
000011IeHre U KOHKPETH3aIMI0, a0CTparupoBaHWE W aHAJIOTHIO, POPMUPYET KPEaTUBHOE M KPUTHYECKOE MbIIUICHHE. B
XOJIe M3YYCHHsI anreOpbl M Hayajl MAaTeMaTHYeCKOro aHaju3a B CTapIICd IIKOJE ydYallhecs MOJy4YaloT HOBBIN OIBIT
pEIIeHHs] TPHUKIAJHBIX 337a4, CAMOCTOSTENILHOTO TIOCTPOCHHSI MATEMAaTHYECKUX MOJENed peanbHBIX CHUTYalluid W
WHTEPIPETANNN TTOTYyUYEHHBIX PEIICHUH, 3HAKOMSITCS C IPUMEPaMH MaTeMaTHYECKIUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE
Y B UCKYCCTBE, C BBITAIONIMMICS MATEMATHICCKUMU OTKPBITUSIMH U UX aBTOPAMH.



Kypc oOnamaer 3HauyuTEIbHBIM BOCHUTATEIBHBIM MOTEHIUAIOM, KOTOPBIM peanu3yeTcss Kak uepe3 Y4eOHBIH
Marepual, CHOCOOCTBYIOIIMN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, Tak U dYepe3 crnenuduky ydeOHOU
NEATeNIbHOCTH, TpeOYyIole CaMOCTOSATEIbHOCTH, aKKypaTHOCTH, MPOJAOKUTEILHON KOHIEHTPAllMM BHUMAHUS U
OTBETCTBEHHOCTH 3a MOJYUYEHHBIN Pe3yJbTar.

B ocHoBe Metoauku oOydeHus anreOpe W HayajgaM MaTEMAaTHYECKOTO aHajn3a JICKUT JeATebHOCTHBIA MPUHIIUM
oOy4eHusl.

CtpykTypa Kypca «AnreOpa W Hadajla MaTE€MaTHYECKOTO aHalIM3a» BKJIIOYAET CIEAYIOUIUE COJIepKaTelbHO-
Meroaudeckue JuHuM: «Yucna u BeUMCICHUS», «DyHKIMU U rpaduxku», «YpaBHEHUS U HepaBeHCTBay, «Hauama
MaTEeMaTHUYECKOTO aHan3a», «MHOKeCTBa U JIOTMKa». Bce OCHOBHBIE COZIEPKATEIbHO-METOANYECKUE JTUHUN U3YyYAOTCS
Ha MPOTSKEHUHU JIBYX JIET 00yUCHHUsI B CTAPIIICH IIKOJIE, €CT €CTECTBEHHO JOTOIHSISA APYT APyra U MOCTETICHHO HACHIIIASChH
HOBBIMU TE€MaMH W pasjenaMmu. J[aHHBIM Kypc SIBISETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSAET B cebe cojepkaHue
HECKOJIbKUX MaTeMaTHYECKUX TUCUMIUIMH: anreOpa, TPUTOHOMETPHS, MaTeMaTHYECKUI aHau3, TEOPUsS MHOYKECTB H JIp.
[To Mepe Toro kak ydamiuecsi OBJIJ€BalOT BCE OoJiee MUPOKUM MATEMATHUYECKUM ammapaToM, Y HHX MOCIEA0BAaTEeIbHO
dbopMUpyeTCsl U COBEPILICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJIENb peabHON CUTyalluu, PUMEHATh 3HAHMUS,
NOJIyYeHHbIE B Kypce «Anredpa W Hayajla MaTeMaTHYEeCKOTO aHaiu3a», JUIsl PEIIeHHsS CaMOCTOSITEIbHO
chopMyITHPOBaHHON MaTEMAaTUYECKOM 3a/1auH, a 3aTeM UHTEPIIPETUPOBATH MOJYYSHHBIN pe3yinbTart.

CopeprkaTenbHO-MeTOANYECKas: TUHUS «HucTa U BEIYUCICHUS» 3aBepliaeT (opMUpPOBaHNE HABBIKOB MCIIOIb30BaHUS
NEWCTBUTENIPHBIX YHCEN, KOTOpOoe ObUIO HayaTO B OCHOBHOW ImKosie. B crapmieit mikone ocoboe oco0oe BHUMaHHUE
ynensiercsi poOpMUPOBAHUIO TPOUYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIFOUAIOIINX B Ce0s1 MCMOJIb30BAaHUE PA3IHUHBIX POpM
3allUCH JIEUCTBUTEJIBHOIO YHCJIA, YMEHHE PALMOHAJIBHO BBINOJHATh JACHUCTBUSA C HUMH, JIEJNaTh NPUKUAKY, OLECHUBATH
pesynbrar. OOydarommuecs: TOJYyYaroT HAaBBIKM MPUOIMKEHHBIX BBIYUCICHHM, BBIMOJTHEHUS JACHCTBUN C YHCIIaMH,
3aMMCaHHBIMU B CTAaHJAPTHON (hOpMeE, UCTIOIB30BAHUS MATEMATHUECKIX KOHCTAHT, OIICHUBAHUS YHCIIOBBIX BBIPAKCHHI.

Jluaus «YpaBHEHUS U HEPABEHCTBAY» pPealin3yeTcs Ha MPOTSHKEHUH BCEro OOYYEHHs B CTapIIeH MIKOJIE, TOCKOJIBKY B
KaXJIOM pasliefie OporpaMMbl MPEeayCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3anad. OOydyaroluecss OBIaJeBaIOT
Pa3sTUYHBIMA METOJAMH PEIIECHUS IEJbIX, PAIHOHATIBHBIX, HUPPAIMOHAIBHBIX, MOKA3aTEIbHBIX, JIOTApU(PMHUUECKUX H
TPUTOHOMETPUUECKUX YPaBHECHHUM, HEPABEHCTB U UX CUCTEM. [loilydeHHBIE yMEHHS HMCHOJB3YIOTCA NPHU KCCIIEIOBAHUU
(GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, PEIICHUN MPUKIAAHBIX 33/1ad U 3aJa4 Ha HaXO0XJEeHWE HAauOOJbIINX U HAUMEHBIITUX



3HaueHWi QyHKIMU. JlaHHas comep)kartenbHas JWHUSA BKIIOYAeT B ceOs Takke (POPMUPOBAHME YMEHHU BBITIONHATH
pacu€Thl o popmysiaM, MpeoOpa3oBaHUS IENBIX, PAIIMOHATBHBIX, HPPANMOHATBHBIX U TPUTOHOMETPUICCKUX BBIPAKCHUM,
a TaKKe BBIPAKCHHM, TPEOOPa30BaHUs 1EIbIX, PAIMOHAIBHBIX, HPPAMOHATBHBIX U TPUTOHOMETPHYECCKUX BBIPAKCHHM, a
TaK)Ke BBIPAKCHHA, COACPIKAIINX CTEIIEHU U Jorapu@Mbl. biaromgaps n3ydeHuro aareopanaeckoro MaTepuasia IpOuCX0IUT
JaNbHEHINIee Pa3BUTHE aJTOPUTMHUYECKOTO M aOCTPAKTHOTO MBINIJICHUS ydalTuxcs, GOpMUPYIOTCS HABBIKU JCTYKTUBHBIX
paccykaeHui, paboThl C CHMBOJIBHBIMHA (hOPMaMH, TIPEICTABIICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB U
HEpaBeHCTB. AnreOpa mpemiaract 3QGEeKTHBHbIC WHCTPYMEHTHI IS PEUICHUS MPAKTHYECKUX M €CTECTBCHHO-HAYYHBIX
3aJ1a4, HaTJISIHO ICMOHCTPHUPYET CBOM BO3MOYKHOCTH KakK sI3bIKa HAYKH.

CopeprxareapbHO-MeTOANYECKas JTHHUS «DYHKIIUU W TpapUKU» TECHO TNEPEIUIeTAeTCs C JPYTUMHU JIMHUSIMH Kypca,
MIOCKOJIBKY B KAKOM-TO CMBICIIE 331a€T IMOCIIEIOBATEILHOCTh U3YUYCHUS MaTeprala. M3ydeHue cTerneHHo, moka3aTenbHOH,
JOorapu(MUYECKON U TPUTOHOMETPHUCCKUX (PYHKITUH, UX CBOMCTB M rpaMKOB, HCIIOJIb30BaHUE (DYHKIMHN IS perIcHUS
3aJ1ay U3 JAPYrHX y4eOHBIX MPEAMETOB M pPEajbHOW YXM3HHM TECHO CBSA3aHO KaK ¢ MaTeMaTHYCCKUM aHAJIU30M, TaK U C
pelIeHreM ypaBHEHUW W HepaBeHCTB. [Ipu »ToM Oosibllioe BHUMaHHUE yiensieTcs (GOpMHPOBAHUIO YMEHHUS BbIPAXKaTb
dbopMyamMu 3aBUCUMOCTH MEXY Pa3IMYHBIMU BEJIMYMHAMHU, UCCIIEIOBATh MOJNyYeHHbIe (DYHKIIMH, CTPOUTH UX Tpaduku.
Martepuan 5Toil cojaepaTeNbHOW JIMHUM HAlleJIeH Ha pPa3BUTHE YMEHUW M HaBBIKOB, ITO3BOJISIONIMX BBIPAXKATh
3aBUCUMOCTH MEXJy BEJIIMYMHAMU B PA3NU4HON (opMe: aHAIUTUYECKOM, rpaduyeckoi u cioBecHOW. Ero usyuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIUICHHS, CIIOCOOHOCTH K 000OIIECHHUIO U KOHKPETHU3AIIUH, HCTIOJIb30BAHUIO
AHAJIOT U .

CopepxxarenpHast nuHug «Haganma mareMaTrndeckoro aHanmm3a» IO3BOJSET CYIIECTBEHHO PACIIUPUTH KPYT Kak
MaTeMaTUYeCKUX, TaK M NPHUKIAJHBIX 3a/lad, JOCTYMHBIX OOYydYalomUMCS, y KOTOPBIX TOSBISAETCS BO3MOXKHOCTD
MCCJIEeIOBATh M CTPOUTH rpadukul HYHKIHMMA, OMPECISITh UX HAUOOBIITNE U HANMEHBIIINE 3HAYCHUS, BBIYUCIIATH IJIOMIAN
buryp u o0BEMBI Tell, HAXOUTh CKOPOCTU M YCKOPEHHS TpolieccoB. JlaHHas copepraTenbHasi JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHSI MAaTEMATHIECKUX MOJIEJICH pealbHbIXPEATbHBIX CUTYAIM, HAX0XKICHUS HAMITYYIIEro PerieHus
B MPUKJIATHBIX, B TOM YHCIIC COIMATBHO-DKOHOMUYECKHX, 3a/1adyaX. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHYECKOTO aHaIN3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (POPMATHHO-TIOTHYECKOTO W KPEATHBHOTO MBITIUICHUS, (DOPMUPOBAHUIO YMEHUN
pacrno3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMATHKU B HayKe, TEXHUKE M MCKyccTBe. OOydarommecs: y3HaIOT O BBIIAOIINXCS
pe3ysbTaTax, MOJYYCHHBIX B XOJ€ Pa3BUTHS MAaTEMATHKH KaK HAYKH, U UX aBTOpPax



CopeprkaTenbHO-MeTOANYECKass JMHUS «MHOXECTBAa W JIOTMKa» B OCHOBHOM TIOCBSIIEHA 3JEMEHTAM TEOPHHU
MHOECTB. TEOpeTHKO-MHOXECTBEHHBIC MPEACTABICHHSI TPOHU3BIBAIONIPOHU3BIBAIOT BECh KYPC IMIKOIBLHOW MAaTEMATUKH U
npeaiaraloT HaumOojee YHUBEPCAIbHBIM S3bIK, OOBCIWHSIONMIMA BCE pa3/ielibl MaTeMAaTHKH W €€ TPUIOKEHUH, OHHU
CBSI3BIBAIOT Pa3HbIC MaTEMAaTUYCCKHUE NUCIUILIMHBI B eIuHOE Iienoe. [IoATOMy BakHO JaTh BO3MOIKHOCTH IIKOJIBHHKY
NOHMMATh TEOPETHKO-MHOXKECTBCHHBIH S3BIK COBPEMEHHOW MAaTEMAaTHKH M HCIIONh30BaTh €r0 JUISI BBIPAKCHHUS CBOMX
MBICJIEH.

B kypce «AnreOpa W Hayajga MaTeMaTHYECKOTO aHAJM3a» IPHCYTCTBYIOT TaK)Ke OCHOBBI MaTEMaTHYECKOTO
MOJICJTUPOBAHHMSI, KOTOPBIC MPU3BaHbI COPMHPOBATH HABBIKM MOCTPOCHHS MOJIENCH pealbHBIX CUTYAIlMi, UCCICIOBAHUS
3TUX MOJICJICH ¢ MOMOIIBIO armapaTa ajareOpbl ¥ MaTeMaTHYECKOTO aHAJIM3a U WHTEPIPETAIIMH TIOJYICHHBIX Pe3yJIbTaTOB.
B kypce «Anrebpa u Hayaila MaTeMaTHMYECKOrOo aHalW3a» MPUCYTCTBYIOT TakKe OCHOBBI MaTEMaTHYECKOTO
MOJIETUPOBAHMSI, KOTOPBIE MPU3BaHbI CHOPMHUPOBATH HABBIKK MOCTPOCHHS MOJIENEH pealbHBIX CUTYallUid, UCCIEIOBAHUS
ATUX MOJIEJIEH ¢ MOMOIIBIO armapaTa aareOpsl 1 MaTEeMaTUYECKOT0 aHAJIW3a U UHTEPIIPETAIIMH TTOJIYYEHHBIX PE3YJIbTAaTOB.
Takue 3amanus BIUIETEHBI B KaXKIbIM U3 pa3fesioB MPOTrPaMMBbI, MMOCKOJIBKY BECh MaTepual Kypca IMIMPOKO UCIOJIb3yeTCs
JUISL  pelIeHHs] TPUKIAAHBIX 3a7ad. l[lpu pemieHun pealbHbIX MPaKTUYECKUX 3a7ady  ydYalluecs pa3BUBAIOT
HAOII0aTEeIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIL30BaTh aHAJOTHIO, 0000IIaTh M
KOHKPETU3UPOBATh NpodsieMy. JlearenbHOCTh Mo (OpMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a/a4 OpraHU3yeTcs B
Mpoliecce U3yUYeHUs BCeX TeM Kypca «Anredpa v Hadajga MaTeMaTHIECKOTO aHAIHM3a.

Takue 3amaHus BIUIETEHBI B KaXKIbIM U3 PA3[€IIOB MPOrPAMMBI, TaKWME 3aJaHHs BIUICTCHBI B KaXKIbIM U3 Pa3JeciiOB
IIPOrPaMMBI, IOCKOJIBKY BECh MaTe€pUall Kypca MIMPOKO HCIOJIB3YETCS I PELICHUs NMpUKIagHbIX 3anad. [Ipu pemennn
pea’bHbIX MPAKTUYECKUX 3a/ady Yydyalluecs pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaTbCs, WCIOJB30BaTh AaHAJNOTHIO, 0000maTh W KOHKPETH3UpPOBaTh mpobieMy. JlesTenpbHOCTH 11O
(bopMHUPOBaHNIO HABBIKOB PEIICHUS MPUKIIAHBIX 3a]]a4 OPTaHU3YEeTCs B MPOIECCE U3YUCHUS BCEX TEM Kypca «Anredpa u
Hayajia MaTEMAaTUYECKOT0 aHAIIN3a).



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4eOHOM I1aHe Ha M3ydeHue Kypca anreOpbl M Hadajl MAaTeMaTHYECKOrO aHajau3a Ha 0a30BOM ypOBHE OTBOAUTCS 2
yaca B Hezelto B 10 knacce u 3 yaca B Hezento B 11 kitacce, Bcero 3a /1Ba rojga ooydenust — 170 yacos.

COAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucjia ¥ BBIYUCTCHUSA

Panmonanpabie yncia. OOBIKHOBEHHBIE W JCCATUYHBIC IPOOU, MPOIEHTHI, OCCKOHEYHBIC TMEPUOIUYECCKHUE TPOOH.
ApudmeTndeckue onepaiuu ¢ pallioHaJILHBIMUA YUCJIaMU, MPe00pa30BaHMs YHUCIOBBIX BhIpakeHui. [IpuMenenue npoodeit
Y IIPOLICHTOB ISl PELICHUS IIPUKIIAJAHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUN U PEaIbHOU KU3HU.

JleficTBuTeNnbHBIE YHWCNA. PalMoHanbHblE W HppalMOHAJIbHBIE uuchaa. ApuPMETHYECKHe OmNepaluu C
JNEHUCTBUTENBHBIMU YHUCHaMH. [IpuOmmk€HHbIE BBIUMCICHUS, TpaBWia OKPYIJIEHUS, MPUKUIKA W OIEHKA pe3yJbTara
BBIYMCIICHUM.

Crenenp ¢ menbiM mokazateneMm. CrangaptHas ¢opma 3amucu  JeWcTBUTENbHOro umcna. lcnmonb3oBanwue
noaxosmel (GopMbl 3aMUCH IEUCTBUTENBLHBIX YUCEN JIJISl PEIICHUS MPAKTUYECKUX 3a/1a4 U TIPEICTABIICHUS JAaHHBIX.

ApudmMeTndeckuii KOpeHb HaTypaIbHOM cTeneHu. [leficTBus ¢ apudMETHISCKUMH KOPHAMU HATYpPaIbHOM CTEIIEHHU.

CuHyc, KOCHHYC M TAHT€HC YHUCIIOBOI'O apryMeHTa. APKCUHYC, apKKOCHUHYC, apKTAHT€HC YHCIOBOIO ApTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE PEOOPa30BaAHUS.

[IpeoGpazoBanre TPUTOHOMETPUUECKUX BhIpakeHni. OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYIIBI.

VYpaBHeHuUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo 1 HHTEPBaJIOB.

Pemrenue 1enbix U ApOOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanroHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHU M.



[IpumMeHeHue ypaBHEHUN U HEPABEHCTB K PEUICHUIO0 MaTeMaTUUYECKUX 3a]a4 U 3a7a4 U3 pa3InyHbIX 00acTeid HayKu
U pEaJbHOU KU3HU.

DYyHKIUH U TPAaPUKHU

OyHKIMSA, crioco0bl 3aaanus GyHKIuu. ['paduk pyHkuu. Bzaumuo obpatHble QyHKIHH.

Ob6nactp ompeneneHuss U MHOXKECTBO 3HaueHWd QyHkuuu. Hynmu ¢ynxuuu. [IpomexyTku 3HAKOMOCTOSIHCTBA.
UETHbie 11 HEUETHBIC (PYHKIIUH.

CrenenHas QyHKUMS ¢ HaTypaJdbHBIM U LENbIM NoKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHsS N-
OM CTEICHHU.

Tpuronomerpuueckas OKpyKHOCTb, ONIpEIeIeHIEe TPUTOHOMETPUUECKUX (DYHKIMI YUCIOBOTO apryMeHTa.

Havana MaTeMaTH4eCKOro aHajamu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aaHus TTOCe0BaTeIbHOCTEH. MOHOTOHHBIE MTOCIIEI0BATEIHLHOCTH.

Apudmernyeckas u reomeTpuueckas nporpeccuu. beckoHeuno yObIBaromias reoMmerpuueckas nporpeccus. Cymma
O0ecKOHEYHO yObIBarollei reoMeTpuueckoi nporpeccuu. @opmyia ClI0KHBIX IPOLEHTOB. Mcrob30Banne Nporpeccuu ais
pELICHMS pealIbHBIX 33/1ay IPUKIJIAHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, omnepanMu Haj ~ MHOXecTBaMmM. Jlmarpammbl  Oiinepa—BenHa. IIpuMeHeHHe  TEOpETHKO-
MHOYKECTBEHHOI'O ammapaTa JUisl OMMCAaHUs PeajbHbIX MPOLECCOB U SIBICHUM, NMPHU PEIICHUHU 3aJad U3 JPYTUX y4eOHBIX
IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, JOKa3aTEIbCTBO.

11 KIJACC

Yucaa v BbIYUCICHUS

Harypanbnbie u nienpie yncina. [Ipu3Haku 1eIMMOCTH LEJIbIX YUCel.
CteneHb ¢ palioHaJIbHBIM MTOKa3aTeneM. CBONCTBA CTETICHHU.
Jlorapudm umcina. JlecssTHaHBIC U HATYpaIbHBIC JTOTAPU(MBI.



YpaBHeHUS ¥ HEPABEHCTBA

[IpeoGpa3zoBaHue BBIpAXKEHUM, COAEPKALTUX JTOTAPUPMBI.

IIpeoOpazoBaHue BeIpaKEHUH, COEPIKALINX CTEIIEHH C PallMOHAIBHBIM I10KA3aTEIEM.

IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3aTenpHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs 1 HEPABEHCTBA.

CucTembl INHEMHBIX YpaBHEHMI. PenieHne nprukiIaaHbixX 3a/1a49 ¢ IOMOUIBI0 CUCTEMBI JINHEMHBIX YPABHEHHIA.

CucTemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHUM, CHCTEM U HEPABEHCTB K PELICHUI0O MATEMAaTHYECKUX 3a4a4 M 3a4a4 U3 Pa3IuyHbIX
oOnacTeil HayKu U peajabHOU KU3HH.

DOyHKIUM U TPaPUKHU

Oyukius. [lepuonnueckue ¢pynkiuu. [I[poMexxyTku MOHOTOHHOCTH (YHKIIMHU. MaKCUMyMbl 1 MUHUMYMBI ()YHKIIUU.
Haubonbiiee n HauMeHblIee 3HaUeHUE QYHKIIMHM HAa TPOMEXKYTKE.

Tpuronomerpuueckue pyHKINHU, UX CBOMCTBA U I'paUKH.

[ToxazaTenbHas u jgorapupmuyeckas GyHKIUHN, UX CBOWCTBA U TpaUKy.

Hcnonp3oBanue rpagukos.



IIJTAHUPYEMBIE PE3YJIbTATbBI

OcBoenue yuyebHOro npeamera «MaremaTtuka» JOJDKHO OOECHedYrBaTh JOCTHKEHUE HA YPOBHE CPEIHEro OOIIEro
0o0pa3zoBaHus CIEAYIONUX JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC pe3yJbTaThl OCBOEHHUS MPOTrpaMMbl yUeOHOTO npeaMeTa «MaTtemMaTukay XapakTepu3yroTcs:

I'paxxnaHckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMKA 00YJaIOIIEeTroCsl KaK aKTHBHOTO M OTBETCTBEHHOTO UJIeHa POCCUMCKOTO
oO11ecTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYD, SBICHUH, IPOLIEIYD
TPaXKJIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U TIP.), YMEHHEM B3aMMOJICMCTBOBATh C COIMAIbHBIMU WHCTUTYTAMHU B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAUCHUEM.

[TarprioTYeCcKO€ BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaKIaHCKON UIEHTUYHOCTH, YBAXKCHHS K MPOIUIOMY U HACTOSIIEMY POCCUHUCKOM
MAaT€MaTUKH, IEHHOCTHBIM OTHOILIEHUEM K JJOCTHXKEHUSIM POCCUHUCKHUX MAaTEMATUKOB U POCCUMCKON MaTEMaTUUYECKOU
IITIKOJIBI, K MCITOJIb30BAHMIO ATUX JOCTH)KCHUH B IPYTrUX HAyKaX, TEXHOJIOTHUAX, Chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSA:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa; Cc(GOpMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUA,
ATUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C IMPAKTUYECKUM TMPUMEHEHUEM JOCTWKEHUNW HAYKH U JEATCIBbHOCTHIO YUEHOTO;
OCO3HAHHEM JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOWUHUBOTO OYIYIIETO.

DCTETUUECKOS BOCITUTAHHUE:

ACTETUYCCKUM OTHOIICHHUEM K MHUpPY, BKIIOYAsS ICTETUKY MaTEMaTHUYCCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajaad,
PEIIEHUM, PACCYKICHUM; BOCTPUUMUYHUBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIIMTAaHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPHUMEHSATh MaTEeMaTHYECKUE 3HAHUS B MHTEpecax 370pOBOro M 6e3omacHoro oopasa
’KW3HU, OTBETCTBEHHOTO OTHOILICHHUS K CBOEMY 3/I0POBBIO (30pOBOE MUTAHHUE, COATTAHCUPOBAHHBIM PEKHUM 3aHATHH U



OTIbIXa, peryispHas (u3nuyeckas aKTHUBHOCTb); (PU3NYECKOIO COBEPILICHCTBOBAHUS, NPH 3aHATUSAX CIIOPTHBHO-
03J0POBUTEIIBHON IEATEIBHOCTBIO.

TpynoBoeBOCIIUTaHHUE:

TOTOBHOCTBIO K TPYZY, OCOBHAHUEM LIEHHOCTU TPYAOJIO0Us; HHTEPECOM K Pa3IU4HbIM chepaM mpodeccuoHaTbHON
JEeSTENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpILaTh OCO3HAHHBIM BbIOOp Oymyiiei
npodeccud U peanu3oBbIBATh COOCTBEHHBIE U3HEHHBIE IUJIAHbI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K MAaTEMaTUYECKOMY
00pa30BaHUI0 M CamMOOOpPA30BaHUIO Ha MPOTSHKEHUHM BCEH KU3HMU; FOTOBHOCTHIO K AaKTUBHOMY YYAacTHIO B pEHICHUU
[IPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HAaIIPaBJICHHOCTH.

DKOJIOrN4eCcKoe BOCIIUTaHUE:!

c(OPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYPhI, IOHUMAHUEM BIUSHUSA COLUATBHO-IKOHOMHYECKHUX IMPOIIECCOB Ha
COCTOSIHME TIPUPOJHOW M COLMANbHOM CpeAbl, OCO3HAHMEM TIJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MpodieMm;
OpUEHTaluMel Ha MPUMEHEHHWE MaTeMaTHYEeCKUX 3HAHMM JUIs pelIeHHs 3aJad B 00JIacTU OKpYXarouled cpeisbl,
IUIAHUPOBAHUS ITIOCTYIIKOB M OLICHKH X BO3MOXKHBIX ITOCJIEACTBUN I OKPY KAIOLIEH CPEJIBI.

IleHHOCTH HaYYHOT'O ITO3HAHUA:

c(OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKM U
OOIIIECTBEHHON NPaKTUKH, MOHMMAaHUEM MaTeMaTH4YeCKOW HAayKH Kak c(epbl 4eI0oBEUYEeCKOM NEesATEIbHOCTH, 3TAIOB €€
pa3BUTUA U 3HAYMMOCTH U1 Pa3BUTHUSA LIMBUIIU3ALMU; OBJIAJICHUEM A3BIKOM MAaTEMAaTUKU U MAaTEMAaTHYECKOM KYJIbTYpOu
KaK CpPEACTBOM IIO3HAHMS MUpPA; TOTOBHOCTBIO OCYIIECTBIIATH IIPOCKTHYIO M HCCIEIOBATEIBCKYIO JEATEIBHOCTD
UHJVBUIYaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble PE3yNbTaThl OCBOCHHUS TMPOTPaMMBI ydeOHOTo TmpeameTa «Marematukay XapaKTepu3yrTCs
OBJIQJICHUEM YHUBEPCAIbHBIMU MO3HABATEJIbHBIMHU JICHCTBUSIMHU, YHUBEPCATbHBIMHU KOMMYHHUKATUBHBIMU JEHCTBUSIMU,
YHUBEPCAJIbHBIMU PETYJISITUBHBIMU JI€CTBUSIMU.
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1) YHuBepcaibHble MO3HABaTebHbIE JEHCTBUSA, 00ecreuynBaoT (HOPMUPOBAHUE 0A30BbIX KOTHUTUBHBIX IPOLECCOB
oOy4aromuxcs (OCBOGHHME METOJOB MO3HAHUSA OKPYXAIOUIEro MHpa; MPUMEHEHHE JOTMYECKHX, HCCIEA0BATENbCKUX
onepauuii, yMeHuil paborarb ¢ uHpopmanuen).

ba3oBble JIornuecKkue NenCTBUA:

BBISIBJISITh U XapaKT€PU30BATh CYIECTBEHHbIE MPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB, MOHITHI, OTHOIICHUN MEXIY
HNOHATUAMU; (OPMYJIMPOBATH ONpPENENEHUsT TMOHATHI; YyCTaHABIMBATH CYUIECTBEHHBINM MNpU3HAK Kiaccudukanuy,
OCHOBaHHUS JIJ1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TIPOBOAMMOTO aHaIN3a;

e BOCIIPUHUMATh, (HOPMYIUPOBATH U NMPEOOPa30BbIBATh CYKACHUS: YTBEPAUTEIbHbIC U OTpULIATEIbHBIC, €IMHUYHBIC,

YacTHbIE U OOLIUE; YCIOBHBIE,

* BBIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M NMPOTUBOpEUrs B (akTax, JaHHBIX, HAOIIOACHUSIX U
YTBEPKJCHUAX; TIPeAiaraTb KpUTEPUH ISl BBISIBICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUHNH;

eJIeTIaTh BBIBOJBI C HCIIOJI30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M WMHAYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOUEHUH IO aHAJIOTUH;

¢ IPOBOJIUTh CAMOCTOSITENIBHO JO0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKACHHHM (MpsSMble M OT MPOTUBHOTO),
BBICTPAMBATh APTryMEHTAIINIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U
BBIBO/IbI;

¢ BRIOMpATh CIOCO0 perieHus yaeOHOM 3a7a4d (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS, BHIOMpaTh HamOoJiee
MOJIXOJISAIIUN C y4ETOM CaMOCTOSITEIBHO BBIICTICHHBIX KPUTEPHUEB).

bazoBrienccnenoBaTeIbCKUENCICTBUS

* ICII0JIb30BaTh BOIMIPOCHI KaK UCCIIEI0BATENbCKUA HHCTPYMEHT MO3HAHUS; (OPMYIHUPOBATH BOIPOCHL, (PUKCUPYIOIIHE
OpOTUBOpEYHE, MPOOIEeMy, YCTaHABIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, ApPTyMEHTHPOBATH CBOIO
NO3ULUIO0, MHEHHUE;

* IPOBOJUTH CAMOCTOSITEJIbHO CIIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEJOBAaHME IO YCTAHOBIICEHHIO OCOOCHHOCTEH
MaTEMaTU4YECKOr0 OOBEKTa, SBJICHUS, MPOLECCA, BBIBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMH, SBICHUSMH,
IPOLIECCAMH;

e CAMOCTOATENIBHO (hOpMyIHpOBaTh OOOOIIEHUSI M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO  HAOIIOACHMA,
HCCJIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BIBOJOB U 0000OIIEHNUI;
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e IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCA, a TAKXKE BBIABUTATH MPEIIOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSX.
Pabota ¢ undopmanmeii:
¢ BBISIBJIATH IepUIUTH HHGOPMAITUH, JaHHBIX, HEOOXOAMMBIX JJISI OTBETA HA BOTIPOC U JIJIS PEIICHHMS 3a/1a4H,
¢BBIOMpATh HMHPOPMANMIO W3 HMCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATh, CHCTEMATU3WPOBATH U
UHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMYHBIX BHJIOB U (HOPM MPEICTaBICHUS;
e CTPYKTYpHUPOBaTh HHPOPMAIIHIO, TIPEICTABIIATH €€ B pa3IMYHBIX (hOpMax, HILTIOCTPUPOBATH TpaUUECKH;
e OIICHUBATh HAJIEKHOCTh HHPOPMAIIUUIIO CAMOCTOSATEIBLHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.
2) Yuueepcanvuvie KoMMyHUKamugHwle Oelicmeus, 00ecnedusarom c@OPMUPOSAHHOCHb COYUATLHBIX HABLIKOG
00VUaAOUWUXCAL.
O6mieHue:
¢ BOCIIPUHUMATh ¥ (POPMYJIMPOBATH CYXJACHUS B COOTBETCTBHHU C YCIOBHUSMH W IICJIIIMH OOINCHHS; SCHO, TOYHO,
IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IIMCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS TI0 X0y PEIICHUS
3a/1a4, KOMMEHTHPOBATh IMOJYICHHBIN pe3ybTarT;
eB XOJI¢ OOCYXKIEHHWs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKTAaeMOW TeMbI, TPOOJIEMBI, pelraeMoil 3amaud,
BBICKA3bIBaTh WJICH, HAIICJICHHbIC HA TIOMCK DPEUICHHS; COMOCTaBIATh CBOM CYXKICHHUS C CYXKICHUSAMHU JPYTHX
YYaCTHUKOB JUAJIOTa, OOHAPYKWBAaTh pPa3lIMYMe W CXOJCTBO TO3HIIMIA; B KOPPEKTHOU (opme (opmynupoBaTh
pa3HorIacHs, CBOM BO3PAXKCHHS,;
IPECTABIATh PE3yJIbTaThl PEIICHUS 3aa9H, SKCIICPUMEHTA, UCCIICIOBAHUS, IPOCKTA; CAMOCTOSATEIBFHO BRIOUPATh (popmar
BBICTYIUICHUS C YUETOM 3aJ1a4 MPE3eHTAIIMU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHHYECTBO:

e IOHUMATh U MCTOJIH30BATh MPEUMYIIECTBA KOMAHIHONW M MHIIUBHUIYAIbHONW PaOOTHI TP PEIICHUH YYeOHBIX 3a/1ad;
NPUHUMATH 11€Jb COBMECTHOM NEATEeIbHOCTH, TUIAHUPOBATH OPTAHHM3AIMI0O COBMECTHON pabOThI, pacmpeneisiTh
BUJIBI pa0OT, JOTOBAPUBATHCS, OOCYKIIATh MPOIIECC U PE3YNIBTAT Pa0OTHI; 00001IaTh MHEHUS HECKOJIBKUX JII0ICH;
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e y4acCTBOBaTh B TpyNMHoOBBIX (Popmax paboThl (0OCYXIeHHUS, OOMEH MHEHHUH, «MO3rOBBI€ IITYPMBI» U HHBIE);
BBITIOJIHSITH CBOIO 4YacTh paOOThl U KOOPAMHUPOBATH CBOM JEUCTBUS C IPYTMMH YJIE€HAMH KOMAaHJbI, OIICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIMH IPOAYKT IO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJACHCTBUS.

3) Vhusepcanvhvie pecynsamusnble Oelicmaus, 0becneuusarom Gopmuposanie CMulCI08bIX YCMAHOBOK U HCUSHEHHBIX

HABLIKOG TUYHOCHU.

Camoopranuzanus:

COCTaBJIATh IUIaH, aJTOPUTM pEIICHHs 3aJaud, BbIOMpaATh COCOO pelIeHHs] ¢ Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4€TOM HOBOM MH(OpMaIINu.

CaMOKOHTPOJIb:

e BJIaJICTh HAaBBIKAMHU I103HABATEILHONW pe(dieKCHMH KaK OCO3HaHUS COBEPIIAEMBIX JEHWCTBUA M MBICIUTEIBHBIX
IPOLIECCOB, MX PE3yJIbTaTOB; BIAJETh CHOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJISI MpoIecca M pe3ynbTaTa
pelIeHus] MaTeMaTHYeCKOM 3a/1auu;

e IPEJIBUIETh TPYAHOCTH, KOTOPHIE MOT'YT BOZHUKHYTH MPHU PEUICHUU 33]]a4l, BHOCUTh KOPPEKTHUBBI B J€ATEIHLHOCTH
Ha OCHOBE HOBBIX 00CTOSITEIILCTB, JaHHBIX, HAIICHHBIX OLIUOOK, BBISBICHHBIX TPYIHOCTEH;

* OIIEHUBATh COOTBETCTBHUE PE3yJIbTAaTa LIEIU M YCIOBUSM, OOBSCHATH MPUYUHBI JOCTHKEHUS WM HEIOCTHIKCHHS
PE3YJIBTATOB JIEATEILHOCTH, HAXOIUTh OMIMOKY, 1aBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

e MBICJIUTEIIBHBIX TPOIIECCOB, MX PE3YJbTATOB; BJIAJETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJS TMpoIlecca H
pe3ynbTaTa penieHus MaTeMaTHYeCKOM 3aa4H.
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NPEIMETHBIE PE3YJIbTATbHI
OcBoenne yuyeOHOro Kkypca «AusreOpa ¥ Hayajga MaTeMaTHYECKOrO aHalW3a» Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHMsl JOJDKHO 00ecreunBaTh JOCTUKEHNE CIIEAYIOMINX PEAMETHBIX 00pa30BaTEeIbHbBIX PE3YIbTATOB:

10 KVIACC

Yucjaa 1 BbIYUCTCHUA

OnepupoBaTh TOHSATUSIMU: PAIMOHATBHOE U JICUCTBUTEIBLHOE YMCIIO, OOBIKHOBEHHAs W JECATUYHAs JpoOb,
ITPOLICHTHI.

BrinonusaThs apudmernueckue onepaiuu ¢ palmoHaIbHBIMU U JeHCTBUTEILHBIMU YUCIIaAMHU.

BrInonHATh TpuOIMKEHHBIC BEIYUCIICHUS, UCIIOJIB3YS MPaBWIa OKPYTJICHUsI, JeiaTh IPUKUAKY U OLICHKY pe3yJibTaTra

BBIYUCJICHUH.
OnepupoBaTh MOHSATUSIMU: CTEMEHb C LIEJBIM TOKa3aTeleM; CTaHJIapTHas (opMa 3amucu JACHCTBUTEIBHOTO YHCHA,

KOpPCHb HaTypaHLHOﬁ CTCIICHHU, HCIIOJIB30BATh IIOAXOIANIIYIO (bOpMy 3aItucu HGﬁCTBHTGHBHHX qucCeil il PCHICHUA

MMPAKTUYICCKUX 3a4d4 U IPCACTABJICHUS TaHHbIX.
Ol'IepI/IpOBaTI) MOHATUAMU: CHUHYC, KOCMHYC U TAHI'CHC IIPOMU3BOJIBHOT'O YIJId, HCIIOJIB30BATH 34IIMCh IMPOU3BOJIBHOI'O

yria 4epe3 0OpaTHbIe TPUTOHOMETPHUECKUE (PYHKITUH.

YpaBHeHUsI 1 HEPABEHCTBA

OnepupoBaTh MOHATUSIMH: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJOE, palMOHAIbHOE, HWPPALUOHAIBHOE
ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BrinonHsATh npeodpa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUI U PelIaTh TPUTOHOMETPUUYECKUE YPABHEHUSI.

 BeimomHATE TpeoOpa3zoBaHus 1EIbIX, PAIMOHATIBHBIX U UPPAIMOHAIBHBIX BBHIPAKEHUHN U PEIIaTh OCHOBHBIC THITBI

e [IEJIBIX, PALIMOHAIBHBIX U HPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

e [IpuMeHATh ypaBHEHUS M HEPABEHCTBA JJIsI PEHICHUS MATEMaTUYECKUX 3a/lad M 3a/lad U3 pa3IMuHbIX 00sacTteit

HAaYKU U pPEAIbHOU KU3HHU.

14



e MonenupoBaTh peajibHble CUTYallMd Ha S3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA IO
YCIOBUIO 33Ja41, UCCIEA0BATH MOCTPOEHHBIE MOJIENU C UCIIOJB30BAHUEM aIlllapaTa anreopsol.
e DyHKIUM U rpapuKu
e OnepupoBaTh MOHATUSAMU: (PYHKLHUSA, CIIOCOOBI 3aAaHus (DYHKIIMHU, 00JaCTh ONPEAEICHUS U MHOXKECTBO 3HAUECHUM
¢yHkuuu, rpadguk GyHKIMU, B3aUMHO 00paTHbIE (YHKLIUU.
« OneprpoBaTh NOHIATUIMU: YETHOCTh U HEYETHOCTD (PYHKIMH, HYIH PYHKIUHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.
e Mcnionb3oBath rpaduku PyHKIMHN AJ1s pelIeHHs] ypaBHEHUH.
Crpoutrb W uutath TpaduKu JUHEHHOW (QYHKUIMHU, KBAAPATUUYHOM (PYHKIMHU, CTENEHHOW (QYHKUHUUA C LEIbIM
MIOKAa3aTeNEM.
Hcnonb3oBaTh rpa@uku QyHKIUNA 1715 UCCIAEIOBAHUS MPOILIECCOB M 3aBUCUMOCTEH MpPH PEIICHUU 3a7ad U3 JIPYrux
y4eOHBIX IPEIMETOB U PEAIbHON KU3HU; BhIpaXaTh (OpMYyIaMHi 3aBUCUMOCTH MEXK/y BETMUYUHAMHU.
Havana MmaTeMaTH4eCKOro aHajamu3a
OnepupoBaTh MOHATUSMU: MTOCIIEI0BATEILHOCTD, apu(MeTHUUECKasi U TeOMETpHIecKasi IPOrPEeCCUH.
OnepupoBaTh NOHATHAMHU: OECKOHEUHO YOBIBaIOIIasi TeoMeTprueckasi mporpeccus, cymma 0€CKOHEYHO YyObIBaroIIe
r€OMETPUUECKOM IPOTrPECCUM.
3a/aBath MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.
Hcnonp30BaTh CBOWMCTBA MOCHEAOBATEIBHOCTE W MPOTPECCHUM UL PEUICHUS PEabHBIX 3aJad MPUKIAJHOTO
Xapakrepa.

MHo:kxecTBa U JIOTHKA

OnepupoBaTh MOHATUSIMU . MOHATUSIMU: MHOKECTBO, OTIEpAIllU HAJlT MHOKECTBAMU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN alnapar JJIs OMMCAHUS PEATbHBIX MTPOLIECCOB U SIBIICHUM, IPU PEIICHUU
3a/1a49 U3 APYTUX YICOHBIX MTPEIMETOB.

OnepupoBaTh MOHATUAMU: ONIPEICIICHUE, TeOpeMa, CIEJACTBUE, J0KA3aTEIbCTRO.

15



11 KVIACC

Yuciia ¥ BIYUCTCHUSA

OnepupoBaTh NOHATHSMHU: HATypalbHOE, LEIO€ YHCIO; HCIOJIb30BaTh NPU3HAKK JACIMMOCTH LEJBIX YHCEN,
Pa3JIOKEHNE YUCIIa HA TPOCTbIE MHOKUTEIHN [l pELIEHU 3a1a4.

OnepupoBaTh MOHATUEM: CTETIEHBb C PAIIMOHATIBHBIM MOKA3aTEJIEM.

OrnepupoBaTh MOHATUIMU: JTOTapu(M ducia, ICITUIHBIC U HATYpaIbHbIE JTOTapu(MBbI.

YpaBHeHUsS M HEPABEHCTBA

[IpuMeHsThL CBOWMCTBA CTEMEHU [JIsi MPeoOpa3oBaHMsl BBIPAKEHUI; ONEPUPOBATH TMOHATUSIMHU: IMOKA3aTEIHHOE
ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIbI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BrinonusaTe npeoOpa3oBaHusl BRIPAXKEHUM, COJIEPIKAIIUX JOrapu(Mbl; ONEPUPOBATh MOHITHUAMU: JIOTapUPMUIECKOE
ypaBHEHHE U HEPABEHCTBO; PellIaTh OCHOBHBIC TUIIBI JJOTAPU(DMHUIECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuth penienus npocTeHinxX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMH: CHUCTEMA JMHEWHBIX YpPaBHEHUN W €€ pElIeHUE; HCIO0JIb30BAaTh CUCTEMY JIMHEWHBIX
YPAaBHEHUU ISl PELICHUS PAKTUYECKUX 3a1a4.

Haxonuts pemienus npocTernx CUCTEM U COBOKYITHOCTEN PALlMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

MopenupoBath peajbHbIE CUTYaIlMUd Ha SI3bIKE anreOpbl, COCTaBIATh BBIPAKEHUS, YpPaBHEHUS, HEPABEHCTBA H
CUCTEMBI 110 YCTIOBUIO 33/1a4d, UCCIIEI0BATh MMOCTPOSCHHBIE MOJIEIH C UCIIOJIH30BAHUEM arlrapaTa ajreopsl.

DOyHKUUH U TPaPUKH

OnepupoBaTh MOHATHSIMH: MEpUOANYECKAS (DYHKIMS, MTPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpEMyMma
dbyHkiuy, HanOoNbIIee W HAMMEHbIIEe 3HAYCHHUS (PYHKIMU Ha TMPOMEXKYTKE; HCIOJIb30BaThb WX JUISI HCCICAOBAHUS
byHKITMH, 3aJaHHON TpadUKOM.

OnepupoBaTh TMOHATUAMH: TpauUKK TMMOKA3ATEIBHOW, JOTapU(IMHUUECKOW U TPUTOHOMETPUYECKUX (YHKIIUH;
M300pakaTh X HA KOOPJAMHATHOW IJIOCKOCTH M MCTIOIBH30BATh JUIs PEIICHUSI YPABHCHHU U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOW IIJIOCKOCTH TpadWKH JMHEWHBIX YpPaBHEHWW W HCMOJIB30BAaTh WX JJIA PEHICHUS
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

Hcnonp3oBaTh rpaduku GyHKINN ST UCCIIEOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH U3 IPYTUX YUCOHBIX TUCIUILINH.
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HayvaJjia MaTeMaTH4€CKOI'0 aHAJIM3A
OnepupoBaTh MOHATHUSAMU: HENPEPBIBHAS (PYHKUMS; MPOU3BOAHAS (PYHKUMHU; HCHOJIB30BAaTh T'€OMETPUUECKUU U
(u3MUECKHl CMBICT IPOU3BOIHOM AJIs pELIeHUs 3a1a4.
HaxoauTe mpou3BOJHBIE 3JEMEHTAPHBIX (DYHKIMI, BBIYUCIATH NMPOU3BOJHBIE CYMMBbI, MPOU3BEIEHHUS, YACTHOTO
GyHKIUH.
Hcnonp30BaTh NPOU3BOAHYIO [UIsl HCCIENOBaHUS (QYHKIMM Ha MOHOTOHHOCT M OKCTPEMYMBI, INPUMEHSTH
pE3yabTaThl UCCIEOBAHUS K IIOCTPOEHUIO I'paUKOB.
Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKICHUS HAWIY4LIErOo PELICHHS B IPUKIAAHBIX, B TOM YKCIIE COLMAIBHO-
DKOHOMHYECKUX, 3a1a4ax.
OnepupoBaTh MNOHATUSMHU: TEPBOOOpa3HAsi M WHTErpaji; MOHUMATh TEOMETPUUECKUH U (U3HUECKH CMBICH
UHTErpaa.
Haxoauts nepBooOpasHble 3J1eMEHTapHbIX (YHKIU; BBIYUCIATh HHTETrpall 1o popmyse Hprorona—JleliOHuma.
Pemars nmpuxiaaHele 3a1a4u, B TOM YUCIIE COLMATIBHO-3KOHOMHUYECKOT0 U (PM3UYECKOTO XapaKTepa, CPeCTBAMU
MaTEeMaTUYECKOTO aHAJIA3A.

17



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N KoumnuyecrBouyacos DJIeKTPOHHBbIE
; (ma¢poBbie)
n/ | HammeHoBaHMepa3aejioB U TEMIPOTPaMMBbI Bcer | KonrpoabHbiepad | IIpakTudeckuepad
o0pa3oBaTeibHbIEpec
1 0 OThI OThI
YPChI
MHoOkecTBa pallUOHAJIBHBIX U JEHCTBUTEIBHBIX 14 1
yucen. ParmoHansHpIeypaBHEHHS M1 HEPABEHCTBA
Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6
MoKazaTeyiemM
Apudmernyeckuit KOpeHb N—O CTETEHH. 18 1
HppanmonanbHpIeypaBHEHHS U HEPABEHCTBA
DOopMYIBITPUTOHOMETPUN. T pUTOHOMETPUUECKUEY 99 1
paBHEHUS
[TocnenoBaTrenbHOCTH U NPOIPECCUH 5)
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMI3HAHUNA 3
OO611ee KOJIMYECTBO YacoB 10 Mporpamme 68 4 0

18




11 KVIACC

KoanuectBouacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3aeoB U
n/m | TeMHPOrpamMMel Bcero | Konrpoabnbiepaborsl | IIpakTunueckunepadoThl (mdposic)
o0pa3oBaTe/bHbIEPECYPCHI
Crenenb ¢ pallMOHAIbHBIM
nokaszarenem. [lokazarenpHas
1 GyHKIMS. 12 1
[Toka3arenbHbIEypaBHEHHUS U
HEpPaBEHCTBA
Jlorapudmuaeckas GyHKITHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIUU U
3 uX rpaduk. 9 1
TpuronomeTpuyecKkueHepaBeHCTBA
4 [IpousBoaHas. ) 24 1
[IpumeHeHnenpou3BOIHOM
WuTerpan u eronpuMeHeHUs 9
CucremblypaBHEHUN 12 1
HarypanbHble u nenpieuunciia 6
8 [ToBTOpEHME, o6o6meHj/Ie, 18 5
cUCTeMaTHU3alsI3HaHUu N
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
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MHUHHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJIEPAIIUA
MuHuCTEpPCTBO 00pa3oBaHue, HAYKU M Mo10aé:xu Pecnydauku Kpsim
AnvmunucTpauusa Coserckoro paiiona Pecnyoaukn Kpbim
MBOY '"Hekpacosckas CII"

PACCMOTPEHO COT'JTIACOBAHO YTBEPXJIEHO
Ha 3aceganuun MO 3amecTuTenb QUPEKTOpa Hupexrop

Amumosa H.H. Benepuna N.A. bopucesny M.M.
[TpoTokon Nelot «27» aBrycra 2024 r. oT «27» aBrycra 2024 1. [Tpuka3z Ne225 ot «28» aBrycra 2024r.

KAJEHJAPHO-TEMATHYECKOE IIJIAHUPOBAHHE
(ID 552259)

yueOHOro npeaMera «AJiredpa u Ha4aja MaTeMaTH4YeCKOro aHajan3a. bazoBblili ypoBeHb)
s ooyqarwmmuxes 10 — 11 kiacco

c.Hekpacoska, 2024
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10 KVIACC

Ne KoauuecTBO4Yacon Jara
n/ Temaypoxa Bcer KonTposbHbiepadoT IIpaktuyeckuep | Ilaan ¢dakr
n 0 bl a00ThbI
1 MHo3x€ecTBO, Onepalny Hajl MHOKECTBAMHU. 1 04.09.24
Juarpammel Ditnepa—Benna o
Panmonaneueie uncna. OOBIKHOBEHHBIE U
2 JeCSITUYHBIE TPOOH, MPOLIEHThI, OECKOHEYHbIE 1 05.09.24
MepUOANIECKUE APOOH
3 ApudmMeTnueckne ornepanuu ¢ paruoHATbHBIMA 1 11.09.24
YHCIIaMH, IPe0Opa30BaHus YHCIOBBIX BHIPAKEHUI o
[Ipumenenne npoOeid ¥ MPOLICHTOB ISl PEIICHUS
4 MPUKJIAHBIX 33]1a4 U3 PA3IMYHBIX OTpaciei 1 12.09.24
3HaHUM U PEATTbHOM )KU3HU
[Ipumenenue npobeii ¥ TPOUEHTOB I PELICHUS
5 MPUKIAJAHBIX 3a7a4 U3 PA3JIMYHBIX OTpacieil 1 18.09.24
3HaHUM U PEATbHOM )KU3HU
JleficTBUTENbHBIE UKca. PaninoHanbHbIe U
6 1 19.09.24
HppaLMOHAJIbHBIE YHCIIa
7 Apudmernueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1 55 09.24
YUCIAMU
[TpubnmxEHHBIE BRIYUCIICHUS, IPABUIIA
8 OKpYTJICHMS, IPUKHUIKA U OLICHKA pe3ybTaTa 1 26.09.24
BBIYHCIICHUI
9 ToxnecTBa U TOXK/IECTBEHHBIETIPEOOpa30BaHUs 1 02.10.24
10 VYpaBHEHME, KOPEHbYPABHEHHUS 03.10.24
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11 HepageHcTBO, pelieHuEeHEpaBEHCTBA 09.10.24

12 MeroauHTepBaioB 10.10.24
Pemrenue nensix u qpoOHO-palMOHATBHBIX

13 I P pall 16.10.24
ypaBHEHUH U HEPABEHCTB
KonTtponeHast pabota no Teme "MHokecTBa

14 paLMOHANBHBIX U IEUCTBUTEIBHBIX YUCETL. 17.10.24
PannonanbHbIeypaBHEHHS] U HEPABEHCTB"
DyHKIHSA, CIIOCOOBI 3aJaHUs Ky, B3anMaO

15 YHKIT it yHKIL 23.10.24
oOpaTHble PYHKINU
I'paduk dyakumn. O6macTs onpeneacHus u

16 MHO>K€CTBO 3HaueHui pyHkuu. Hynupynkuuu. 24.10.24
[TpomMexyTKHM3HAKOTIOCTOSIHCTBA

17 YérHble 1 HeUETHBIED YHKIINH 06.11.24
Crenensb ¢ nenbM nokasareneM. CtannapTHas

18 t . Hap 07.11.24
(dbopma 3anucu AeCTBUTEIHLHOTO YHCIIa
Hcnons3oBanue moaxoasiieit GopMbl 3aucu

19 JNEHCTBUTEILHBIX YHCET IS PEIICHUS 13.11.24
MPAKTUYECKUX 3a7a4 U MPE/ICTaBICHUS] TaHHBIX
Crenennas KIIMSI C HATYypaJIbHBIM U LIeJIbIM

20 (bYH . P t 14.11.24
nokasareneMm. E€coiicTa u rpaduk

21 ApudmeTnuecKuiKOpeHbHATYpaIbHOMCTEIEHN 20.11.24

22 ApudmeTnuecKuiKopeHbHATYpaIbHONCTEIEHN 21.11.24
CaolicTBa apu(pMETHYECKOTO0 KOPHS HATYpaJIbHON

23 pid P HALYP 27.11.24
CTETeHH
CpoiicTBa apuPMETUYECKOTO KOPHS HATypaIbHOM

24 pr P HALYP 28.11.24
CTETIeHH
CpoiicTBa apuPMETUYECKOTO KOPHS HATypaIbHOM

25 pi P HALYP 04.12.24

CTCIICHHU
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JleicTBus ¢ apupMETHUECCKUMH KOPHIMHU N—Oi

26 05.12.24
CTEIEHU
EUCTBUSA C ApUPMETUUECCKUMH KOPHSAMH N—OH
27 A pucd p 11.12.24
CTEIICHU
EHCTBHS C ApU(PMETUYECKUMU KOPHAMU N—OH
28 A puc p 12.12.24
CTEIICHU
EHCTBHS C ApU(PMETUYECKUMU KOPHAMU N—OH
29 A pHd p 18.12.24
CTEIICHU
EHCTBUA C ApUPMETUUECKUMH KOPHSAMH N—OH
30 A pHp P 19.12.24
CTEIIEHU
Pemenne uppanroHanbHbIX ypaBHEHUN U
31 24 P 25.12.24
HEpPABEHCTB
Pemenne uppannoHanbHbIX YpaBHEHUN U
32 24 P 26.12.24
HEPABEHCTB
Penrenne nppaiiMOHABHBIX YPaBHEHUH U
33 24 P 15.01.25
HEPaBEHCTB
Pemenue uppannoHanbHbIX YpaBHEHUN U
34 PP P 16.01.25
HEPaBEHCTB
Pemenue uppanroHanbHbIX YpaBHEHUN U
35 PP P 22.01.25
HEPaBEHCTB
36 CpoiicTBa u rpaduK KOpHs N-Oi CTENeHH 23.01.25
37 CoiicTBa u rpaduK KOpHs N-Oi CTENeHH 29.01.25
KontponbHas padoTa o teme "ApudmeTndeckuii
38 KOpEHb N—OM CTEIeHHU. 30.01.25
HppanmonanbHbleypaBHEHUS! U HEpaBEHCTBA"
39 CuHyc, KOCHHYC ¥ TaHT€HC YMCIOBOIO apryMeHTa 05.02.25
40 CuHyC, KOCHHYC M TAHT€HC YMCJIOBOIO apryMeHTa 06.02.25
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ApKCUHYC, apKKOCUHYC U ApKTaHI'€HC YUCIIOBOTO

41 1 12.02.25
aprymeHra
ApKCUHYC, apKKOCUHYC M apKTaHI'€HC YUCIIOBOTO
42 P e @p 4 P 1 13.02.25
aprymeHra
Tpuronomerpuyeckas OKpyKHOCTb, OIIPEJICIICHNE
43 TPUTOHOMETPHUYECKUX (PYHKIUI YUCIOBOTO 1 19.02.25
aprymeHra
Tpuronomerpuyeckas OKpyKHOCTb, OIIPEJIEIICHNE
44 TPUTOHOMETPUUECKUX (PYHKIIMM YHUCIOBOTO 1 20.02.25
aprymeHra
45 OCHOBHBIETPUTOHOMETPUYECKUEDOPMYJIBI 1 26.02.25
46 OCHOBHBIETPUTOHOMETPUUECKUE(HOPMYITHI 1 27.02.25
47 OCHOBHBIETPUTOHOMETPUYECKUEDOPMYJIBI 1 05.03.25
48 OCHOBHBIETPUTOHOMETPUUECKHEPOPMYITHI 1 06.03.25
IIpeoOpa3zoBaHUETPUTOHOMETPUYECKUXBBIPAKEHH
a9 | PP P P P 1 12.03.25
i
IIpeoOpa3zoBaHUETPUTOHOMETPUUYECKUXBBIPAKEHH
50 | PP P P P 1 13.03.25
i
IIpeoOpa3zoBaHUETPUTOHOMETPUUYECKUXBBIPAKEHH
51 | PP P P P 1 19.03.25
i
IIpeo6pa3zoBaHUETPUTOHOMETPUUYECKUXBBIPAKEHH
52 | PP P P P 1 20.03.25
i
IIpeo6pa3zoBaHUETPUTOHOMETPUUYECKUXBBIPAKEHH
53 | PP P P P 1 26.03.25
i
54 PenreHneTpUroHOMETpUYECKUXypaBHEHU M 27.03.25
55 PenreHneTpuroHOMETpUYECKUXypaBHEHU M 09.04.25
56 PemeHnneTpuroHoMeTpu4eCKMXypaBHEHU I 1 10.04.25
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o7 PemieHneTpuroHOMeTpUYECKUXypaBHEHU 16.04.25

58 PemreHneTpuroHOMeTpUYECKUXypaBHEHUM 17.04.25

59 PemreHneTpuroHOMeTpuYECKUXypaBHEHUN 1 23.04.25
KonTtponsHas padora o Teme "Popmyiisl

60 TPUTOHOMETPHH. 1 24.04.25
TpuronomerpuueckueypaBHeHus"
[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS

61 nocyeaoBareabHocTed. MOHOTOHHBIE 1 30.04.25
MIOCJIE0BATEILHOCTH
ApupmeTrueckas ¥ reOMeTprUIecKast IpOTrPEeCcCHH.

62 Hcnonb3oBanue mporpeccuu Ajsi peuieHus 1 07.05.25
peanbHBIX 337249 MPUKIIATHOTO XapaKTepa
beckoneuHo yObIBatoIasi reoMmeTpudeckas

63 nporpeccusi. Cymma 6€CKOHEYHO yOBIBArOIIEH 1 08.05.25
reOMEeTPUYECKON IPOTrPECCHH

64 DopMyIIacI0KHBIXITPOIICHTOB 14.05.25

65 DopMyITacI0KHBIXITPOIICHTOB 15.05.25
O6001eHue, cucTeMaTu3alys 3HaHUH 3a Kype

66 anreOpsl ¥ HaYaJl MaTeMaTH4eckoro aHaimm3a 10 1 21.05.25
KJlacca

67 HroroBaskoHTpoJIbHasspaboTa 1 22.05.25
O6001enue, cucTeMaTru3alys 3HaHUH 3a Kype

68 anreOpsl ¥ HaYaJl MaTeMaTH4YecKoro aHaimsa 10 1 28.05.25
KJlacca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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