MI/IHI/ICTEPCTBO IIPOCBELIEHUSI POCCUMCKOM OEJEPALIUA
Munucrepcrso o6pazoBanus u Hayku Huzkeropoackoii 061actu
aamuancTpanus Kpacno6akoBekoro Mynuuunaibsoro OKpyra

Huxeropoackoii o6nacru

MAOY Ilpynosckas Beyepnsist mkona npu UK

Moagnucan: MocaxeHHukos Cepren MeHHaabeBUY
KO DN: OU=LLkona, O=MAQY lMpyaosckas BeYepHAs
I_I Ocame H H M wkona npu MK, CN=lMNocaxeHHukoB Ceprei
FenHagbeBmny, E=posg59@mail.ru
~ OcHoBaHue: £ SBNsCb aBTOPOM 3TOro AOKyMeHTa
B Ce re M MecTononoxeHue: 606707, Huxeropoackas
obnactb, KpacHoGakoBckuii okpyr, c.n. MNpyabl, yn.
CocHoBas, . 6

[ eHHaabeBUY &xiisssss

Npynosckas
BEUEPHAR WKON3

PABOYASI IIPOTPAMMA
(ID 2637856)

y4ebHOro npeamera «Aarebpa u Hayasa MaTeMaTHYeCKOI0 aHAJIH3a.
basoBblii ypoBenb»

At o6yyaromuxes 10-11 kmacca

c..llpyaer 2024



MNOSACHUTEJIBHASA 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadala MaTEeMaTHYECKOTO aHAJIH3a»
0a3oBoro ypoBHs 1 obydaromuxcs 10 —12 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
TOCYZIapCTBEHHOTO 00pPa30BAaTEIFHOTO CTaHJIapTa CPEAHEro oOmiero odpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBAaHUH, MPEABABIIEMBIX K MAaTEMAaTHUYECKOMY OOpa30BaHHUIO, U
TPagUIMiA POCCHIICKOro oOpa3zoBaHus. Peanmzanusi mporpamMMbl 00eclieuMBaeT OBJaJICHUE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JMYHOCTHOTO W ITO3HABATEIBHOTO DPa3BUTHSA
JMYHOCTU 00YYaroIIuXCsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTHUYECKOTO aHAlU3a» SBISAETCS OJHUM M3 Hauboiee
3HAYUMBIX B MPOTpaMMe CTapIIel MIKOJbI, MOCKOIBKY, C OJIHOM CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4eHMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOpPMHPYET JIOTHYECKOE U aOCTPAaKTHOE MBIIUICHHE YyYalluXcs Ha YpPOBHE,
HEOOXOUMOM JIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca y4aliuecs: OBJIaJIeBal0T YHHUBEPCATIbHBIM S3bIKOM COBPEMEHHOM HAYKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHKEHHS B MaTEeMaTHUECKOW (hopMme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIaIbIBA€T OCHOBY JIJISl YCIIEHIHOIO
OBJIAJICHUS 3aKOHaMHM (U3UKH, XUMHU, OWOJIOTUH, TIOHUMAaHHUS OCHOBHBIX TEHJICHIUI
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HMCIIOJIb30BATH UX B HOBCCIIHGBHOﬁ XU3HU. B TOXKE
BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I " JIOTHYECKU CTPOrMMHU MATEMATUUYCCKMMU KOHCTPYKOUAMU
pa3BUBaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPIKICHUS,
UCIIONIb30BaTh 0000IIeHne U KOHKPETH3aIuio, abCcTparupoBaHHE M aHAJOTHIO, (HOpMUPYET
Kp€aTUBHOC U KPUTUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anrerm 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaJu3a B CTApLIEH WIIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NPUKIATHBIX 3a/ad,
CaMOCTOSITENIbBHOIO ~ TOCTPOCHHMS] MaTEMaTHYECKUX MOJENeH  peajbHbIX CHUTyallud U
WHTEpPIpPETAlMM TOJIYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUAMHU U UX aBTOpaMHU.

Kypc obmamaer 3HaYUTENBbHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIA peann3yercs
KaK 4yepe3 y4eOHBI MaTepuai, CocoOCTBYIONINI (pOPMUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS,
TaKk ®W depe3 crnenupuKy ydeOHOH JACATENBHOCTH, TpeOyromeld CaMOCTOSTEIHHOCTH,
AKKYpaTHOCTH, HpOJIO.]'DKPITGJ'IBHOﬁ KOHIOCHTpAaIun BHUMAHUA u OTBETCTBCHHOCTHU 3a
MOJIYYeHHBIH pe3ysbTarT.

B ocHoBe meroamku oOydeHus anrebpe W HadajgaM MaTEeMaTHUYECKOTO aHajan3a JIEKHT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

CrtpykTrypa Kypca «Anredpa u Hauajga MaTeMaTUYECKOT0 aHaIM3a» BKIIIOYAET CIIEIYyOIne
COJIepKaTeNbHO-METOANYeCKHe JHUHUU: «Yucna U BeIMUCICHUA», «DyHKIMH U Tpaduxm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce ocHoBHEBIE COACPIKATCIIBHO-MECTOANUYCCKUC JIMHUU H3YYAlOTCA Ha IMPOTSXKCHUU ABYX JICT
00y4eHus1 B CTapiiel IIKOJIe, €CTECTBEHHO JOMOJHSSA APYT Jpyra U MOCTENEHHO HAaCHIIAsCh
HOBBIMH TEMaMH W pas3aciiaMu. I[aHHBIﬁ KypC ABJICTCA HWHTCTPATUBHBIM, ITOCKOJIBKY
oObenuHsIET B cede COoAep)KaHUE HECKOJBKUX MaTeMaTHYeCKUX JUCLUIUIMH: anreodpa,



TPUTOHOMETPUS, MATEMATUYECKUN aHAIN3, TEOPHSI MHOKECTB U J1p. [1o Mepe Toro kak ydaniuecs
OBJIAJICBAIOT BCE Oojiee IMPOKHUM MATEeMATHYECKHUM allapaToM, y HHUX TOCIEI0BATEIBHO
dbopMUpYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENbh PEaTbHOM
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJIM3ay, IS PELIEHUS CaMOCTOSTEIbHO CPOPMYIMPOBAHHOM MaTeMaTHYEeCKOW 3alayd, a
3aTE€M UHTEPIPETUPOBATH MMOJYYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOnMuecKass  JuHUS  «Yucna W BBIYMCIICHHUS)» — 3aBEplIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAayaTO B
OCHOBHOI1 mikoinie. B crapmieil mkosne ocoboe BHUMaHue yaenseTcss (pOpMUPOBAHUIO MPOUHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHE pPAUMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JeNaTh
OPUKUAKY, OLEHUBaTh pe3yiabTaT. OOydaromuecs MOJy4aroT HaBBIKM MPHUOIMKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIaMH, 3alMCAaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BaHMS MATEMATUYECKNX KOHCTAHT, OEHUBAHUS YU CIIOBBIX BHIPAXKEHHUIA.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» PEANU3YyeTCAd Ha MPOTSHKEHUU BCEro oOydeHHs B
CTaplled WIKOJe, IMOCKOJbKY B KaXJOM pas3jeie MporpaMMbl MPEIyCMOTPEHO peLIeHuE
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBIaJeBalOT Pa3IMYHBIMU METOIaMHU PEUICHHS LIEIbIX,
paIMOHATILHBIX, UPPAITMOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [loaydeHHBbIE YMEHUS UCIIOIB3YIOTCS MPU UCCICIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
cebst Takke (GOpMUPOBAHWE YMEHHUH BBINOJHATH PacuéTel 1o (opmyrnaM, TpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXEHHH, COJEpKAIIMX cTeneHu W jorapudmbl. brmaromaps u3yueHUIo anreOpanmueckoro
MaTepuaina MPOUCXOTUT JalbHENIee pa3BUTHE allTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TIPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 33724, HAIJISIAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepkarenbHo-MeToMUecKass TUHUS «DyHKIUU U TpaduKu» TECHO TEPEIIeTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHHus Mmarepuana. lV3ydeHwe CTENMeHHO#, TMoKa3aTeNbHOM, JorapupMuU4eckon u
TPUTOHOMETPUYECKUX (YHKIUN, MX CBOWCTB M TpadUKOB, UCHONb30BaHUE (DYHKUIMN AIs
pEelIeHUsT 3a/lady U3 JPYTruX y4eOHBIX MPEIMETOB W PEAbHOW JKU3HM TECHO CBS3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEeM ypaBHEHUN W HepaBeHCTB. [Ipu 3ToM GombIoe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBATh TMONY4YeHHbIE (YHKIUU, CTPOUTh UX TpaduKu.
Marepuasni 3TOH COAEpP)KATEIbHON JIMHUM HAUEJIE€H Ha pPa3BUTHE YMEHHM M HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKATh 3aBHCHMOCTH MEXAY BEJIMYMHAMH B  pasnuyHor  dopme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHI0 W KOHKPETU3allWH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas TuHUA «Havana mMareMaTHYeCKOTO aHalr3a» IMO3BOJSET CYHIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX TMOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Ipadukul (YHKIUH, OTIPEACIATh UX
HauOOJbIIME U HAaUMEHbBIINE 3HAYEHUS, BRIYUCIATH IUIOMAa GUryp u oObEMbI Tel, HAXOAUTh



CKOPOCTM H YCKOPEHHs npoueccoB. JlaHHas conepKaTellbHas JIMHUAA OTKPBIBACT HOBBIE
BO3MOYKHOCTH IIOCTPOCHMS MAaTEMAaTHUYECKUX MOJCIIECH pPEAIbHBIX CHUTyaluld, HaXOXIACHUS
HaWjIy4dllero pelIeHUs B IPUKIAJHBIX, B TOM 4YHUCIIE COLUAIbHO-3KOHOMMYECKHUX, 3aJadax.
3HAaKOMCTBO C OCHOBaMM MAaTe€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMabHO-JIOTMYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIJJAIOIIUXCSL PE3yJIbTaTax, IOJYyYEHHBIX B XOJI€ DPAa3BUTHS MAaTeMaTUKM KaKk HayKu, M HX
aBTOpax.

CopnepxaTenbHO-METONNYECKAs JTUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
JJIEMEHTaM TEOPHUHU MHOKECTB. TEOpEeTUKO-MHOXKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH M IMpeiaraloT Hauboyiee yHUBEPCAIbHBIN S3bIK, 00BbEINHAIOMINN
BCE paszenbl MAaTeMATHKM W €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BaXxHO n1aTh BO3MOXHOCTb HIKOJBHUKY IIOHMMATh
TEOPETHUKO-MHOKECTBEHHBIA S3BIK COBPEMEHHOM MAaTeMAaTMKW M HCIIOIb30BAaTh €ro s
BBIPAKEHHS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauasa MaTeMaTHYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoOJIeJIel pealbHbIX CUTYyallUid, UCCIEOBAHUS 3TUX MOJIENEe ¢ MOMOUIbIO anmnapaTta aareOpsl u
MaTE€MaTU4YeCKOro aHajJu3a M MHTEpPIpETaluy IIOJIYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XXIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepual Kypca IIMPOKO
UCIIOJIB3YETCSl Ul pEeLICHUs IPUKIAIHbIX 3a1ad. IIpu penieHny peanbHbIX NPAKTUYECKUX 3a7ad
ydaliuecss — pa3BUBAalOT  HAONIONATENIBHOCTb,  YMEHHME  HAXOIUTb  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIONb30BaTh AHAJIOTHIO, 0000IIAaTh M KOHKPETH3HPOBATh MPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUS MNPHUKIATHBIX 337ad OpraHuszyeTrcs B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa 1 Hauana MaTeMaTHYECKOTo aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTHYeCKOro aHajan3a Ha 6a30BOM

ypoBHe oTtBojuTca 1 vaca B Henemto B 10 knacce u 2 yaca B Henenmto B 11 kiacce, 2 yaca B
Heneno B 12 kitacce Bcero 3a Tpu roaa ooyuenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMH - YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JlelicTBuTenpHble yKcaa. PanyvoHanbHble W MppalMoOHalbHBIE uyucia. Apudmerndeckue
oTepanuu ¢ JACHCTBUTEIbHBIMHU uuciaMu. [IpuOmmkEHHbIe BIYMCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucu AEHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxoismedl Qopmbl 3amMcu  JAEHCTBUTEIbHBIX YHMCEN Ul PELICHUS
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMHM HaTypaJbHON CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHeHHE, KOpEeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
UHTEPBAJIOB.

Pemenue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemrenne nppanimoOHaNBHBIX YpPaBHEHNUN U HEPaBEHCTB.

PemieHnne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKMX 3a1ad U 3a1ad U3
pa3IMYHBIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPaQUKH

@yHK1M, criocoOs! 3ananus pyHkiuu. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

OO6nacTp omnpeneneHuss ¥ MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHas QyHKIMSI ¢ HATypaJdbHBIM W IENBIM Moka3areraeM. E€ cmoiicTBa m rpaduk.
CaotiicTBa U rpaduK KOpHs N-0i CTENEHH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUMH
YHCIIOBOI'O apryMEHTA.

Hayana maTremMaTH4uecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajjaHHsl  IocieoBaTreabHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUECKON MpPOTrpecCUu.
@dopMyna CIOXKHBIX IPOLEHTOB. Mcrnosp30BaHME MPOrpeccuu Uil PEIICHMs PEeabHBIX 3aJad
IIPUKJIAHOTO XapakTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jis1 ONHMCaHHA PCAJIbHBIX IPOLCCCOB U HBﬂeHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACEN.

CreneHsb ¢ paMmOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTApH(PMBI.

YpaBHeHusI U HEPaBEeHCTBA

[TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMIOHAIBHBIM IIOKA3aTEIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMi. PelneHue NpukiIajHbIX 3a7ad C IOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHNnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3ajla4y U3 pa3IMuHbIX 00JacTel HAyKU U peabHOM JKHU3HU.

DyHKIUHN U ITpaGUKH

Oyukuus. [lepuoguueckne  dynkuuu. IIpoMeXyTKM  MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MMUHUMYMBI (yHKIuu. HauOonbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IpaQUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUHU, X CBOMCTBA U TPapUKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUHU 3a/1a4 U3 IPYruX y4eOHBIX MPEAMETOB U pealbHOM KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuyueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.

[TpousBoaHble 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKIEHUS MPOU3BOJHOW CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLIUH.

[TpumeHeHne MPOU3BOAHOM K UCCIET0BaHUIO (YHKIIUNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMN Ha OTPE3Ke.

[IpumeHeHre MPOU3BOMHOM Al HAXOXACHHUS HAWIY4IIEro pEeUIeHHs B MPHUKIaJHbIX
3ajjauax, AJs ONpeeseHUs CKOPOCTH Ipoliecca, 3aJaHHOTO (pOpMyJIOi niH rpaduKoM.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuidi M (Qu3MuecKuil cMbicia. Brpluncienue HHTErpaga 1o
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydebHOro mnpeamera «MaTemaTHKa» JODKHO 0OeCleYrBaTh JOCTHIKCHHE HA
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YHOTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHI, MpOIEnyp Tpa’kJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPpaXKTAHCKOW MIACHTHUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHXEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEM PpOCCHUICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

PuU3nYECcKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS NPUMEHATH MaTeMaTHYEeCKHWE 3HAaHUA B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MIPHU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHON
JESITENIbHOCTBIO.

TpynoBoe BociuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyaymieil mpodeccrun U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUHU IPAKTUYECKUX 3a]]a4 MAaTeMaTHYE€CKON HalpaBI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYNbTYpbl, IMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOM Cpebl, OCO3HAHUEM



I00aTbHOTO — XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTaluel Ha  [pUMEHEHHe
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7jad B O0JIaCTU OKPYXKAloUIe cpelbl, IIIaHUPOBaHUS
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTU4ecKOW HAyKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKHM M MAaTE€MaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATH IPOEKTHYHO U  HCCIENOBATENIBCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapaKTepU3yIOTCS  OBJAJECHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHLIMU  OelicmEUsaMlU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UHEeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS 11 0000IIeHUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYITUPOBATh W MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIBHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIABIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IIPOTUBOPEYUs B aKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HCIOJH30BAaHMEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTFOYeHUN, YMO3aKIIIOUeHUH TI0 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIbKO BapHUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSATEBHO BBIICTICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  TO3HAHUS;
dbopMynHUpoOBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHUIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA HOKCIEPUMEHT, HWCCIEAOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXKTYy O0BEKTaMHU, SIBICHUSMU, TPOIIECCAMU;



® CaMOCTOATENHbHO (OopMyaupoBaTh OOOOIIEHHUS W  BBIBOJABI 1O  pe3yjbTaTaM
POBEAEHHOTO HAOIIOACHMS, UCCIEA0BaHUSA, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEITOIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueit:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUISL pEeUICHHUs 3a1au;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEeMAaTU3UPOBATh U HUHTEPIPETHUPOBATH WHGOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
MPEeJICTaBICHMUS,

® CTPYKTYpHpOBaTh HWHGPOpPMAIUIO, TMPEACTaBIATH €€ B  PA3IMYHBIX  (opMmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OICHUBATh HAAGKHOCTh HH(DOPMAIMH IO CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvle KOMMyHUKamMueHwle Oeticmsus, 06ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOB 00YYATOUUXCA.

Ob6menue:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
oOlIeHHs; SCHO, TOYHO, T'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUs 3a/1a9i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

® B X0Je OOCYXKICHHs 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TeMBI, TPOOIEMBI,
pemraeMoil  3ajadd, BBICKA3bIBaTh WJCH, HAICJICHHBIC HA IOUCK PEIICHUS;
COTOCTABJISITh CBOU CYXKICHHS C CYXACHUSAMH JPYIHMX YYaCTHUKOB JHAJIOra,
0oOHapyXUBaTh Pa3IMuMe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopme GPopMyIHpOBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® MPEACTaBIATH PE3yJIbTAThl PEIICHUS 3a7add, YKCIIEPUMEHTa, UCCIICIOBAHHUS, TPOCKTA;
CaMOCTOSITEIILHO BBIOMPATh (OpMAT BBICTYIUICHUS C YUETOM 3aJa4 Mpe3eHTAINH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® T[OHUMaTh U HUCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUIAYATbHOU pPaOOTHI
Opy  pelieHnd Y4eOHBIX 3ajad; MPUHUMATh [e1b COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThl, pachpenensTb BHABI padoT,
JIOTOBApUBATHCSI, OOCYKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

® yYacTBOBAaTh B TPYMIOBBIX Popmax paboThl (00CykIeHUsI, 0OMEH MHEHUN, «MO3TOBBIC
MITYPMB» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOThl U KOOPAUHHPOBATH CBOU
JIEUCTBUS C IPYTUMH WICHAMHU KOMaH/Ibl; OIICHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aHMMOICHCTBHS.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blxX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3anusi:



COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajadd, BbIOMpPATh CIOCOO pELIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM II03HABATEIBHOM pE(IEKCUM KaK OCO3HAaHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECcCa W Pe3ysibTaTa pPELICHHUs MaTeMaTU4eCKOn
3a/1a4y;

® IpeABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTH IIPH PELICHUM 3a1a4d, BHOCUTb
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBaThb COOTBETCTBHE pE3yJlbTaTa LEIM U YCIOBUAM, OOBACHATH INPUUYUHBI
JOCTMDKEHUSI WIIM HEIOCTUKEHHUS pPe3ylbTaTOB JAEATENIbHOCTH, HAXOOUTh OIINOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro Kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oouiero o0pa3oBaHus TOJDKHO OOECIIeunBaTh JOCTHIKEHUE CIIETYIONIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIIACC-12 KVIACC

Yucaa 1 BLIYMCTIEHUS

OrniepupoBaTh MOHATHSIMHU: PAMOHATBLHOE M JEHCTBUTEIHHOE YHCIO, OOBIKHOBEHHAs M
JeCATUYHAsS IPOOk, TPOLICHTHI.

Bremonusate apudmernyeckue omnepanud ¢ paldOHAIBHBIMH U JACHCTBUTEIHHBIMU
YHCIaMH.

BreinonHsaTe npuOMMKEHHBIE BBIYHCICHUS, WCIONB3Yys IpaBWIa OKPYIJICHUS, [eaTh
MPUKUIKY U OLEHKY PE3yJIbTaTa BHIYUCICHUI.

OnepupoBaTh MOHITUSIMH: CTETMEHb C LIEJBIM MOKa3aTeleM; cTaHAapTHas Gopma 3amucu
JNEHCTBUTENLHOTO YHCIa, KOPEHb HATypaJbHOM CTETMEeHM; HCIOIb30BaTh MOIXOIAIIYI0 (GopMy
3aIACH IEUCTBUTENIBHBIX YUCEI ISl PEIICHUS MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHbIX.

OnepupoBaTh MOHSATHUSAMHU: CHUHYC, KOCHHYC M TaHI€HC TMPOU3BOJBHOIO  YIJIA;
MCIOJIL30BAaTh 3aMMCh IPOU3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (YHKITHH.

YpaBHeHHUs M HEpaABEHCTBA

OnepupoBaTh NOHATHUAMH: TOXKIIECTBO, YPABHEHHE, HEPABEHCTBO; 1IEJIOE, PALIMOHAIBHOE,
HMppaloHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BoeimonuaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPHUECKUX  BBIpAXEHHH W pemiarh
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BrIToTHATE MpeoOpa3oBaHusl IENBIX, PAITMOHAIBHBIX W UPPAMOHATBHBIX BBIPAXKEHUN U
pemaTh OCHOBHBIE TUIIBI LEJBIX, PAIMOHATIBHBIX U UPPALMOHATBHBIX YPABHEHU U HEPABEHCTB.

[IprMeHsATh ypaBHEHUS U HEPABEHCTBA I PELICHUS MATEMAaTUUYECKUX 3a/1a4d U 3a1ay u3
pa3IN4YHbIX 00JacTel HAyKH U PeaslbHOM JKU3HH.



MogenupoBaTh peanbHbIE CUTyallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHU,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTh MOHATUAMU: (YHKIUS, CIIOCOOBI 3aJaHUsI (PYHKLUH, 00JacTh ONpeeIeHUs
¥ MHO>KECTBO 3Ha4eHUH (YyHKIUH, rpaduK QYyHKINU, B3AUMHO OOpaTHBIE (DYHKITHH.

OnepupoBaTb MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIU (QYHKIHUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKITUN A1 pElICHUs] ypaBHCHHH.

Crpouth U 4yuTaTh rpauKu JTUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIMH, CTETICHHOMN
(YHKINU C LENBIM ITOKa3aTeIEM.

Hcnonb3oBate rpaduku GYHKUMN U1 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
pelIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEAMETOB M peajbHOW >KU3HU; BbIpaXaThb (OpPMYIaMU
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
IPOTpecCu.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBAIOIIasi T€OMETPpUYECKast POTPECCHs], CyMMa
0eCKOHEYHO yObIBaIOLIE r€OMETPUUECKON TPOrPECCUH.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPEeCcCHil JUIsl pelieHHs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ui ONUCAHUs PEaJIbHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBarh MOHATUSAME: ONPECICHIE, TEOpeMa, CIEJCTBHE, I0KA3aTeIbCTRO.

Yuciia ¥ BbIYUCICHUA

OnepupoBaTb NOHATHSAMM: HATypallbHOE, LEJI0€ YHUCIO; MHCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEI, Pa3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUTEIM I PELICHUS 3a]1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, TECATUYHBIEC U HATYpaJbHbIE JJOTapU(MBI.

YpaBHeHUs M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHH JJsi MpeoOpa3oBaHUs BBIPAKEHUH; OMNEpUPOBATH
MOHATUSAMM: TIOKA3aTeJIbHOE YPAaBHEHWE W  HEPABEHCTBO; pEIIaTb OCHOBHBIC  THIIBI
[IOKa3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

BoimonHaTe mpeoOpa3oBaHusi BBIPAKEHHUH, colepXKalux Jorapupmsl; ONEepUpOBaTh
MOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxoauts pemienus NpocTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHENHBIX YpaBHEHUI U €€ pEIlIeHUE; UCIOJIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHMM JUUIS PEIICHUS] IPAKTUYECKUX 3aa4.

Haxonute pemenns npocTenmmnx CUCTEM U COBOKYITHOCTEHW PallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.



MogenupoBaTh peanbHbIE CUTyallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHU,
yYpaBHEHHSI, HEPABEHCTBA M CHCTEMBI 110 YCIOBHUIO 3a/1a41, UCCIIEA0BATh TIOCTPOCHHBIE MOJICIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTh MOHATUAMM: IepUoANYEcKas (QYHKLIHSA, NPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIIee M HAUMEHbIIeEe 3HAYeHUs (YHKIUU Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJIsl UCCIE0BAHUS (PYHKIIUH, 3aJaHHOH rpa)uKoOM.

OnepupoBaTb  MOHATHAMHU:  IpaUKH  IIOKa3aTeIbHOW,  JIorapupMuyeckod U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PeLICHUs] yPABHEHUH 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBate rpapuku (GyHKUIMN 171 MCCIEIOBAHUS HPOLECCOB M 3aBUCUMOCTEH M3
JOPYruX y4eOHBIX AUCIUTUINH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb  NOHATHSMM:  HENpepblBHas  (QYHKUUS;  [POU3BOAHAsS  (PyHKIUM;
UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICIT IPOU3BOJHOM JUIsl peLeHUs 3a1au.

Haxomute mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIMHA, BBIYHACIATH NPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJHYIO JJIsi  MCCIAelOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3YyJIbTAThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIYYIIETO PEIICHHs] B MPUKIAJHBIX, B
TOM YHCJI€ COIMATBHO-3KOHOMUYECKHX, 3a1auaX.

OnepupoBaTh MOHATUSAMH: NEpBOOOpa3Hask U UHTErpai; MOHUMATh T€OMETPUYECKUN U
(bu3nyeckuii CMbICT HHTErpaa.

Haxomute mepBooOpa3Hble dJIeMEHTAPHBIX (DYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Hrerotona—Jleibauna.

Pemate nmpuknaaHble 3a1a4i, B TOM YUCIIE COLMAIbHO-?KOHOMUYECKOTO U (hPU3UYECKOTO
XapakTepa, CpeJICTBaMH MaTeMaTHYEeCKOT0 aHaIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
MHokecTBa pallMOHAJIBHBIX U
1 JNIEWCTBUTENILHBIX uncel. PalmonansHeIe 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 14 1
WppannonanbHble ypaBHEHUS U HEPaBEHCTBA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




TEMATHYECKOE INTAHUPOBAHHUE

11 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcesl
Dopmyiibl
1 TpUroHOMETpHUU. T pUroHOMeTpUUecKre 22 1
ypaBHEHUS
2 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
CrerneHb ¢ palliOHAILHBIM [T0KA3aTEIEM.
3 [TokazatenpHas pynkius. [lokazaTenpHbIe 12 1
YPaBHEHHUS U HEPABEHCTBA
4 Jlorapudmuueckas GyHKIHS. 12
Jlorapudmuueckre ypaBHEHUsI U1 HEPABEHCTBA
5 Tpuronomerpuueckue GyHKIUU U UX 9 1
rpa¢uku. Tpuronomerpuyeckre HepaBeHCTBA
6 MNoBTOpEHUEe 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0




TEMATHYECKOE INTAHUPOBAHHUE
12KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kourposbnbie IIpakTHyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoTshI padoThI
pecypcsbl
1 [TpousBoanas. [IpumeneHre mpou3BOIHOM 24 1
2 HHTerpa u ero npuMeHeHus 9
3 CucTeMbl ypaBHEHHIA 12 1
4 HatypanbHble u 1iesnbie uncna 6
5 [ToBTrOpenue, 0000IEHNE, CUCTEMATH3AIHS 17 5
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

MHo3ecTBO, Onepaluy Haj
MHO>KeCTBaMu. J[uarpaMmel
Oitnepa—Benna

Pannonanbueie yncna. OObIKHOBEHHBIE U
JECSATHUYHBIE TPOOH, IPOLICHTHI,
OecKOHEYHBIE IEPUOANUECKHUE JPOOH

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

03.09

10.09

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

Apudmerndeckre onepamum ¢
panuoHaJIbHBIMU YUCJIaMU,
npeoOpa30BaHuUs YUCIOBBIX BBIPAXKEHUN

17.09

[Tpumenenue npoOeii ¥ MPOLIEHTOB ISt
pELICHHS TPUKIIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciel 3HaHUW U peabHOU
JKU3HHA

24.09

[Tpumenenue apobeli U MPOIEHTOB AJIs
peLICHHS TPUKIAIHBIX 3a/1a4 U3
Ppa3IMYHBIX OTpaciel 3HaHUW U peaTbHOU
JKU3HU

JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U
HMppalrOHaJIbHbIC YUCIIa
ApudmeTndeckue oneparuu C
JEUCTBUTEIILHBEIMU YHCIIaMHU

01.10

08.10

15.10




[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa

8 OKPYTJICHUS, PUKHUIKA U OLICHKA 22.10
pe3ysbTara BBIYMCICHUN

9 ToxecTBa U TOXKIECTBECHHBIE 05.11
npeoOpa3oBaHUs

10 VYpaBHeHUe, KOPEHb YPaBHEHHS 12.11

11 HepaseHcTBo, pellieHne HepaBeHCTBA 19.11

12 Meron uHTEpBaJIOB 26.11

13 Pentenune nensix u I[pO6H(1— 03.12
paLMOHATILHBIX YPAaBHEHUN U HEPABEHCTB
KonTtponpsHnast pabora o Teme

14 "1\/£H0>KeCTBa palUoOHATIBHBIX U 10.12
JeMCTBUTENBHBIX yucel. PalnoHanbHble
YPaBHEHHUS U HEPABEHCTB"

15 DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH. 1712
B3aumHo obpaTHbIe HyHKIIUU
I'padux Gpynkuuu. O6nacTb onpeaeaeHus

16 Y MHOKECTBO 3HaueHui ¢pynkuuu. Hynun 94.12
¢yukun. [IpomexxyTku
3HAKOMOCTOSTHCTBA

17 YérHble 1 HEYETHBIE QYHKIIUU 14.01
CreneHs C 1eNIbIM TOKa3aTeNIeM.

18 CranpaptHas ¢popma 3arucH 21.01
JIeMCTBUTENIBHOTO YK CIIa
Hcnonp3oBanue noaxozsiei hpopMbl

19 3aIMCH JIEHCTBUTENBHBIX YUCEI JIIIS 5801

PEIICHHUA MMPAKTUYCCKUX 3a1a4 U
MNpEACTaBJICHUA JaHHBIX




Crenennast GyHKIHUS C HATYPaJIbHBIM H

20 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U 04.02
rpaduk
Apudmernueckuii KOpeHb HaTypaTbHOU

21 11.02
CTENEHU
Apudmerndeckuii KOpeHb HATypaIbHON

22 18.02
CTETEeHH
CaoiicTBa apuPMEeTUUECKOTO KOPHSA

23 . 25.02
HATypaJIbHOM CTeNeHU
CoiicTBa apu()METHUECKOTO KOPHS

24 . 27.02
HaTypaJIbHOM CTENEHU
CaoiicTBa apuPMEeTUYECKOTO KOPHS

25 . 04.03
HATYpaJIbHOM CTeNeHn
JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU

26 . 11.03
N—Oli CTETIEHH
JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU

27 . 18.03
N—oli cTeneHu
JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMH

28 Ny 01.04
N—Oli CTENEHN
JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU

29 . 08.04
N—oli CTENEHN
JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU

30 . 15.04
N—oii cTeneHu
Pemenune nppanroHaibHBIX YpaBHEHUN U

31 22.04
HEPABEHCTB
Pemrenne nppaninoOHAIbHBIX YpPaBHEHUN U

32 29.04
HEPABEHCTB

33 Pemenre nppanyoHanbHBIX YpaBHEHUN U 06.05




HEPABEHCTB

KonrtponbHas padora no reme
"ApupmMeTrnuecKuii KOpeHb N—0ii CTEeTIeHH.

34 13.05
HppanuonaibHable ypaBHEHUS U
HepaBeHcTBa"

NOYPOYHOE N/IAHUPOBAHME 11 Knacc

1 CuHyC, KOCUHYC U TAHT'€HC YHACIIOBOTIO 1 03.09
aprymeHTa

5 CuHyC, KOCUHYC U TAHT'€HC YHUCIIOBOIO 1 03.09
aprymeHrTa

3 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 1 10.09
YHUCJIOBOI'O apryMEHTa

4 ApKcuHyC, apKKOCUHYC ¥ apKTaHI'€HC 1 10.09
YHUCJIOBOI'O apryMEHTa
Tpuronomerpuueckast OKpyKHOCTb,

5 oIIpeleJIECHuE TPUTOHOMETPUIECKUX 1 17.09
(GYHKIMN YMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

6 OIIPE/ICIICHUE TPUTOHOMETPUUECKUX 1 17.09
(GYHKIMN YMCIOBOTO apryMeHTa

7 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 24.09

8 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 24.09

9 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 01.10

10 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 01.10




[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

11 . 1 08.10
BBIPAKCHUI
[IpeoOpa3oBanue TPUTOHOMETPHUECKUX
12 peobpasor P P 1 08.10
BBIPAKCHUIN
IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
13 PEOBDASORANHE TP P 1 15.10
BBIPAKECHUIN
[IpeoOpa3oBanue TPUTOHOMETPHUECKUX
14 PEOBPASORANHE TP P 1 15.10
BBIPAKCHUIN
[IpeoOpa3oBanue TPUTOHOMETPHUECKUX
15 peoop ! Y p 1 22.10
BBIPA)KCHUI
16 Pemienre TpuroHoMeTpuueCcKUX ypaBHEHUN 1 22.10
17 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 05.11
18 Pemrenue TpuroHoMeTpruueCKuX ypaBHEHUM 1 05.11
19 Pelrenne TpUroHOMETPUYECKUX YPAaBHEHUM 1 12.11
20 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1 12.11
21 PelreHne TpUroHOMETPUYECKUX YPAaBHEHUM 1 19.11
KonTponbhas padota no teme "®opmysis
22 TpuroHoMerpuu. TpuroHoMerpudeckue 1 19.11
ypaBHeHus"
[TocnegoBarenbHOCTH, CIOCOOBI 3a1aHUS
23 IIOCJIEI0BATENBbHOCTEN. MOHOTOHHBIE 1 26.11
IIOCIIEA0BATEIBHOCTH
Apudmernyeckas u reoMeTpudecKas
nporpeccuu. Mcnonp3oBanue nporpeccuu
94 porp porp 1 26.11
JUISl pEIIEHUs PEANIbHBIX 3a]1a4 MPUKIIAHOTO
Xapaxkrepa
25 beckoneuHo yObIBarolasi reoMeTpu4ecKas 1 03.12




nporpeccusi. CyMMa 6€CKOHEUHO
yObIBaloIIEeil reOMETPUUECKON MTPOrPeccCuu

26 dopmyJia CIIOKHBIX TPOLICHTOB 1 03.12
27 dopmyJia CIOKHBIX TPOLICHTOB 1 10.12
28 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM 1 10.12
29 CaoiicTBa cTeneHu 1 17.12
30 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1 17.12
palMOHaIbHBIE CTEIICHU
31 [IpeoOpazoBaHue BEIPpAKCHHH, COTEPIKALTIX 1 24.12
palMOHAIbHBIE CTEIICHH
32 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1 94.12
palMOHaIbHBIE CTEIICHU
33 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1 14.01
34 [TokasaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 14.01
35 ITokasaTenbHbIE YpaBHEHUS U HEPABEHCTBA 1 21.01
36 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 21.01
37 ITokasaTenbHbIE YypaBHEHUS U HEPABEHCTBA 1 28.01
38 IToka3zarenbHast GyHKIMS, €€ CBOCTBA U 1 58.01
rpaduk
KonTponbhas pabora no teme "CreneHs ¢
39 palMOHAIBHBIM ITI0KA3aTEJIEM. 1 04.02
[TokazarenpHas pynkums. [lokazarensHbie
YpaBHEHUs U HEpaBeHCTBA"
40 Jlorapudm yucna 1 04.02
41 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1 11.02
42 [IpeoOpa3oBaHue BbIpax)eHH, COTEepPIKALINX 1 11.02




norapupmbl

43

[IpeoOpa3oBanue BbIpaKeHH, COIEepPIKALTUX

18.02

norapu@mbl
IIpeo6 7|

44 peoOpazoBaHUE BBIPAKEHUN, COIEPKAIIIX 18.02
sorapudmpl

45 [IpeoOpazoBaHue BBIpAKEHHH, COIEPIKALTUX e 0)
norapu@mbl
JI

16 orapuMuUecKre ypaBHEHUS U 25 02
HEpPaBEHCTBA
JI

47 orapuMuUecKre ypaBHEHUS U 04.03
HEpaBEHCTBA
Jlora €CKHe ypaBHe

48 rapuMHUYECKUE ypaBHEHUS U 04.03
HEpPaBEHCTBA
JI

49 orapuMuUecKre ypaBHEHUS U 11.03
HEpPaBEHCTBA
1 N o

50 orapudmuueckas GpyHkuus, e€ CBOWCTBA U 11.03
rpaduk
1 ed N

51 orapupmuueckas GyHKIUs, €€ CBONCTBA U 18.03
rpaduk
T

55 pI/IVFOHOMeTpI/IquKHe GbyHKINH, UX 18.03
CBOWCTBA U TpaduKH
T

c3 pI/IVI‘OHOMeTpI/I‘{eCKI/Ie GbyHKIIUH, UX 01.04
CBOWCTBA U TpaduKH
T

c4 pI/Ij"OHOMeTpI/IIIeCKI/Ie GbyHKIMH, UX 01.04
CBOICTBA U rpaduKu
T

et pUTrOHOMETpHYecKHe QYHKIIUHU, UX 08.04

CBOWCTBA U TpapuKu




[IpuMepsl TPUTOHOMETPUYECKUX

56 08.04
HEPaBEHCTB
57 [TpumMepbl TPUTOHOMETPHUECKUX 15.04
HEPaBEHCTB
cg [Tpumepsl TPUTOHOMETPHYECKUX 15.04
HEPaBEHCTB
cg [Tpumepsl TPUTOHOMETPHUUECKUX 22.04
HEpPaBEHCTB
KonTponbhas padota no teme
"Jlorapudmuyeckast QyHKITUS.
Jlorapudmudeckne ypaBHCHUS U
60 HepaBeHCTBA. T pUrOHOMETPUYCCKHE 22.04
GYHKIUU U UX
rpaduku. Tpuronomerprueckue
HepaBeHCTBa"
61 [ToBTOpEeHue 29.04
62 IToBTOpEHME 29.04
63 IToBTOpEHME 06.05
64 [ToBTOpEeHue 06.05
65 IToBTOpEHME 13.05
66 [ToBTOpeHue 13.05
67 IToBTOpEHME 20.05
68 Hrorosas pabota 20.05




NOYPOYHOE N/TIAHUPOBAHUE 12 Kknacc

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrtpouabnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 HenpeprsiBabIe hyHKIIHN 1
5 MeTo 1 MHTEPBAJIOB JUIsl pEIICHUS 1
HEPABEHCTB
3 MeTo 1 MHTEPBAJIOB JUIsl PELICHUS 1
HEPABEHCTB
4 [IpousBonHas GyHKIIUN 1
[TpousBonHas GyHKIUU 1
6 I'eomerpuueckuil U pu3NIECKUN CMBICI 1
MIPOU3BOIHOMN
7 I'eomerpuueckuil U pu3NIECKU CMBICI 1
MIPOU3BOJHOMN
8 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1
OM3BOJIHBIE DJIEMEHTAPHBIX KIMN
9 II 1
10 IIponsBoHas CyMMBI, TPOU3BEACHMUS], 1
94acTHOTO (DYHKIUH
11 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUS, 1
4acTHOTO QyHKIUI
12 IIpon3BoHas CyMMBI, TPOU3BEACHMUS, 1
9acTHOTO (DYHKIMH
13 [IpuMeHeHne Mpon3BOJHOM K 1

HUCCICIOBAaHUIO (byHKI_II/Iﬁ Ha MOHOTOHHOCTb




U DKCTPEMYMBI

14

15

16

[Ipumenenne npou3BOHON K
UCCIIeIOBaHMIO ()YHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

17

Haxon(z[eHHe HAnOOJIBIIEr0 1 HAUMEHBIIIETO
3Ha4eHUs1 QYHKIUU HAa OTPE3Ke

18

19

HaxoxneHre HanOobIIero 1 HAaMMEHBIIETO
3Ha4YeHUs1 QYHKIUU HAa OTPE3KE

HaxoxxneHne HanOoJIbIIero 1 HAMMEHbIIETO
3Ha4eHus1 QYHKIHUU Ha OTpe3Ke

20

21

22

HaxomneHHe HanOOJIBIIIET0 ¥ HAUMEHBIIIETO
3HaueHUs QYHKIMU Ha OTpEe3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HaueHUs QYHKIMU Ha OTpEe3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3Ha4YeHus1 QYHKIUU Ha OTpPe3Ke

23

[Tpumenenne npou3BOTHOM IS
HAXOXICHUS HAWTYYIIETO PEeIICHUS B
MPUKIIATHBIX 3a/1a4aXx, JJIsl ONPECIICHHS
CKOPOCTH TIpoIiecca, 3aJaHHOT0 (HopMyIioit
WK TpaduKOM

24

KontponbHas paboTa mo teme




"IIpousBonHas. [Ipumenenue nponzsoaHon"

25 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

26 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

7 WuTerpan, reoMeTpruueckuil 1 (pu3nyecKuii
CMBICJI UHTEIpajia

58 HHuTerpai, reoMeTpudeckuii U pu3ndecKuii
CMBICJ UHTETpaja

59 WuTerpan, reoMeTpruueckuil 1 (pu3nyecKuii
CMBICJ UHTETpaja

30 Breruncnenune uaTerpana mo popmyiie
Herorona—IJleibuuia

31 Brruncnenue unrerpana no ¢popmyiie
Herorona—JleitOaunna

32 Brruucnenne unTerpana mo gpopmyie
Herorona—IJleitOnuna

33 Brruucnenue unTerpana no gpopmyine
Herorona—Jleibuuiia

34 CucreMpl TMHEVHBIX YpaBHEHUN

35 CucreMbl TMHENHBIX YpaBHEHUN

36 Pemrenue npukiagHbIxX 3a/1a4 ¢ TOMOUIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

37 Perrenue npukiagHbIX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHENHBIX YPABHEHUN
CucreMbl U COBOKYITHOCTH LIENbIX,

38 paIrMoHAIBHBIX, UPPAMOHATHHBIX,

MOKa3aTeIbHbIX, JOTapu(pPMUIECKUX
ypaBHEHUI U HEPABEHCTB




39

Cucrembl U COBOKYITHOCTH IIEJIBIX,
paloHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapu(pMUIECKUX
YpaBHEHUI U HEPABEHCTB

40

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
pallnOHAJIBHBIX, UppAallMOHAIbHBIX,
IIOKa3aTCJIbHBIX, JIOFapI/I(bMI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

41

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTapU(PMUIECKIX
YPaBHEHUI U HEPABEHCTB

42

43

Hcnonp3oBanne rpadukoB GyHKIMN 15
peleHus ypaBHEHUI U CHCTEM
Hcnonb3oBanue rpagukoB GyHKIMN A5
peleHus ypaBHEHUH U CUCTEM

44

[IpuMeHeHne ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX
3aJa4 M 3a/1a4 U3 pa3InYHbIX o0nacTei
HayK{ U PEaIbHOW KU3HU

45

KonTponbhas padota no teme "UnTerpan u
ero npuMeHeHus. CUCTEMBI ypaBHEHNN"

46

47

HarypanesHble 1 nenble yucna B 3aga4ax U3
peanbHOU KU3HU

HarypaneHble 1 nenble yucia B 3aga4ax U3
peanbHON KU3HU

48

HarypanbHble 1 1ienble yucia B 3aga4ax u3
peanbHOU KU3HU




49

HpI/ISHaKI/I JACIINMOCTHU LCIIBIX YHUCCII

50
51

HpI/ISHaKI/I JACIINMOCTHU LCIIBIX YHUCCII

HpI/I3HaKI/I JCIINMMOCTHU LECIIBIX YHUCEI

52

53

54

[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUSA
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

3HaHUU. Y paBHEHUSA

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHUU. YpaBHEHUS

55

56

57

[ToBTrOpenue, 0000IEHNE, CHCTEMATH3AIHS
3HaHUU. Y paBHEHUA
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAHHUW. YpaBHEHHUS
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUSA

58

59

60

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHuil. HepaBeHcTBa
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui. HepaBeHcTBa
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHuil. HepaBencrsa

61

62

63

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil. HepaBeHcTBa

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuU. CucTemMbl ypaBHEHUN
[ToBTOpeHmE, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuH. CucTemMbl ypaBHEHUN




[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIS

64 3HaHui. yHKIIUU !

65 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui. OyHKIUH

66 Hrorosas koHTpoabHas paboTa 1

67 HToroBast KOHTpOJIbHAS paboTa 1
O60061eHue, cucTeMaTu3alus 3HaHUH 3a

68 Kypc aJireOpbl ¥ Hayall MaTeMaTU4eCKOro 1
ananu3a 10-11 kmaccos

OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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