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IHHOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpamma y4eOHOTo Kypca «Anrebpa M Hadala MaTeMaTUYeCKOro aHain3a» 0a30BOTO
ypoBHs it oOyqarommxcs 10 —11 xmaccoB pazpaboranHa Ha ocHOBe DenepaibHOTO TOCYIaPCTBEHHOTO
00pa30BaTeNbHOTO CTAaHAApPTa CpelHero ooOmiero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMN, TPEABIBISIEMBIX K MaTEeMaTHYeCKOMY OOpa3OBaHWIO, M TPATUIMNA  POCCHICKOTO
oOpazoBanus. Peanmsamus mnporpamMmbl 00€CHEeUMBaeT OBJIAJCHUE KIIOYEBBIMA KOMIICTCHIIUSIMH,
COCTaBJIIIONIMMH  OCHOBY JUIS CaMOPa3BUTHA M  HENPEPHIBHOIO 00pa3oBaHMs, LEIOCTHOCTD
OOMIEKyIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH 00YJarOIINXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAJIM3a» SBIAECTCS OJHUM M3 HanOoJee 3HAUMMBIX B
MporpaMMe CTapIiiei MKOJIbl, MOCKOJBKY, C OJTHOM CTOPOHBI, OH 00eCIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y
JUIsT U3yYEHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrodl CTOPOHBI, (POPMUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUICHHE y4alluXcs Ha ypOBHE, HEOOXOIMMOM JJisi OCBOCHHS KypCOB HH(MOPMATUKH,
OOLIECTBO3HAHMS, MCTOPHM, CIOBECHOCTH. B paMkax [maHHOTO Kypca Yyuamiuecs OBJaJleBaioT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (opMylupyeT CBOU JOCTHXKEHHUS B
MaTreMaTHudeckou gopme.

Kypc anredps! u Hayasn MaTeMaTUYECKOTO aHAIM3a 3aKJIaJJbIBAET OCHOBY JJISl YCIIEIIHOTO OBJIAICHUS
3aKOHaMHUu (1)I/ISI/IKI/I, XUMMHH, 6I/IO.]'IOI‘I/II/I, IIOHUMAHHsI OCHOBHBIX TGH)IGHHI/Iﬁ 3KOHOMHKH U 06H1€CTB€HHOI>1
KU3HU, TO3BOJIAET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIONb30BaTh MX B IOBCEJIHEBHOM XU3HU. B Toke BpeMs oBnazeHHe aOCTPAKTHBIMU H
JIOTUYECKH CTPOTUMHU MaTEeMaTHYECKUMU KOHCTPYKIMSIMU Pa3BUBACT YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh ~ HMCTUHHOCTH  YTBEPXKACHHUSA, MCIOIb30BaTh O0OOIIEHHME U  KOHKPETU3aLHIO,
abcTparvpoBaHHe M aHAJIOTHIO, GOPMUPYET KpeaTUBHOE U KPUTHYECKOE MbllUIeHHE. B Xone uzydeHus
anreOppl ¥ Hayajl MAaTeMaTHYEeCKOro aHalu3a B CTaplliel IIKOJIe ydJaluecs MOJy4daroT HOBBIN OIBIT
pelleHrs TPUKIATHBIX 3a]a4, CAMOCTOSTEIbHOIO MOCTPOEHUS MaTeMaTH4YEeCKHX MOJeNiel pealbHbIX
CUTyalluli M HWHTEPIPETAllud MOJYyYCHHBIX PEIIeHUN, 3HAKOMSTCS C MpUMepaMH MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH B MPHUPOJIe, HAYKEe U B UCKYCCTBE, C BBIAAIOIIUMHUCI MAaTEMAaTUYECKUMH OTKPBITUSIMUA U
UX aBTOPaMH.

Kypc o6nagaer 3HaYNTENbHBIM BOCIIUTATEIBHBIM IMOTEHIIMATIOM, KOTOPBIM pean3yeTcst Kak 4yepes
yueOHBIH MaTepual, CHoCOOCTBYIOUUN (DOPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS, TaK M 4Yepe3
cnenuduKy yueOHOM aesTeNbHOCTH, TPEOYIoIIel CaMOCTOSTENbHOCTH, aKKYPaTHOCTH, IIPOJOIIKUTEILHOM
KOHLIEHTPAIIMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYECHHBIN pe3yibTar.

B ocHoBe Meroauku o0OydeHus anredpe W HayalaM MaTeMaTH4YeCKOro aHanuu3a JIeKHUT
JeSITeNbHOCTHBIN MPUHIIUI O0y4YeHHUS.

Crpykrypa Kypca «Ajiredpa M Hayajla MaTeMaTHYEeCKOrO aHajn3a» BKIIOUYAET CIlIEeAYyIOIIne
coJiepKaTelbHO-METOMUecKue TMHUU: «Hucna u BeaucieHus», «OyHKkuun u rpadpukm», «YpaBHEHUS U
HepaBeHCTBay», «Hawama wmartematmyeckoro ananusay, «MHOXKECTBa M JIOTMKa». Bce OCHOBHbIE
COJIepKaTeIbHO-METOJMUECKHUE TMHUH N3YJalOTCsl Ha MPOTSHKEHUU JIBYX JIET O0OyUYEHHS B CTapIIeH 1IKOJIe,
€CTECTBEHHO JIOTIOJHSASA JIPYTr APYra M MOCTENEHHO HAChIIIasiCh HOBBIMHU TEMaMH W pa3aesiaMu. [[aHHbIN
KypC SBISETCS HWHTETPATUBHBIM, TIOCKOJIBKY OOBEeIuHSET B cebe cojaepkaHHe HECKOJIbKHX
MaTeMaTHYeCKUX JUCHUIUINH: anredpa, TPUTOHOMETPHS, MAaTeMAaTHUECKUN aHAINU3, TEOPUS MHOXKECTB U
ap. ITo Mepe Toro kak yyamuecs OBJIaJEBAlOT BCE OoJiee MUPOKHUM MAaTEMaTHUYECKUM amlmmapaToM, y HUX
MOCJIEIOBATETFHO (OPMUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTUYECKylH0 MOJEThb
pealbHON CUTyalluu, MPUMEHSATh 3HAHUs, TIOTYyYeHHBIE B Kypce «Anredpa M Havajga MaTeMaTHYeCKOTO



aHalM3a», JUISl PEIICHHs CaMOCTOSITENIbHO C(OpPMYITHpPOBAHHOW MaTEeMaTHUECKOW 3aJayd, a 3aTeM
HMHTEPIIPETUPOBATH [TOJyYEHHBIN pe3ysbTarT.

CopnepxxaTenpHO-MeTOAMYECKast JUHUA «Yucna W BBIUMCIEHUS» 3aBepiiacT (popMHUpOBaHHE
HABBIKOB UCIIOJB30BaHUS JCHCTBUTEILHBIX YHCEN, KOTOPOE OBLIO HA4aTO B OCHOBHOM mikoie. B crapmieit
IKoJie 0co00e BHUMaHUE yAeIsIeTcs: (POpMUPOBAHUIO IPOUYHBIX BEIYUCIUTEFHBIX HABBIKOB, BKITIOUAIOIINX
B ce0d HCIOJIB30BaHHE PA3JIMYHBIX (OPM 3alHMCH JCUCTBUTEIBLHOTO YHUCIA, YMEHHE DPALMOHAIBHO
BBITIOJIHATH JICWCTBUS C HUMH, JIENIaTh IPUKUAKY, OLIEHUBATH pe3yabpTar. O0ydaroniuecs moxyJaroT HaBbIKH
NpUOIMKEHHBIX BBIYMCIICHUH, BBITIOJHEHUS ICHCTBUIA C YMCIIaMH, 3alTUCAHHBIMU B CTaHIApTHOH (opme,
HCIIOJIb30BAHNS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUN.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEAIU3YETCs Ha MPOTSHKEHUU BCEro OOydyeHMsI B CTapliel
LIKOJIE, MIOCKOJIBKY B KAXKJIOM pa3Jesie NMporpaMMbl IPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a/1a4.
OOyuaromuecs: OBJIaJIEBAIOT PA3IMYHBIMUA METOJAMU PEILIEHNUS 1IEJIbIX, PALIMOHAIBHBIX, UPPALIMOHAIbHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUYECKUX U TPUTOHOMETPUUECKUX YpPAaBHEHUM, HEPAaBEHCTB U UX CHCTEM.
[TonyueHHbIe yMEHUS UCHOJB3YIOTCS MIPH UCCIETOBAHUM (DYHKIUI ¢ IOMOIIBIO TPOU3BOJHON, pElIeHUN
MPUKJIAIHBIX 3a7a4 U 3a/la4 Ha HaX0XJCHWE HauOOoNbIINX U HAaUMEHbIIUX 3HaueHuM ¢QyHkuuu. lanHas
coJiep)karenbHasl JUHHS BKIIOYaeT B ceOs Takke (PopMHpOBaHHME YMEHUN BBINOIHATH Pacu€Thl IO
¢dopmynam, npeoOpazoBaHUS IENbIX, PALUOHATBHBIX, HPPALMUOHAIBHBIX M TPUTOHOMETPUUECKUX
BBIPQKEHUHN, a TakKe BBIPAKEHUM, COJEPXKAIMUX CTeNneHW u Jiorapudmbel. brmaromaps wuzydeHuto
anredpanveckoro MaTepuana MpPOUCXOJUT JalIbHEHIIee pa3BUTHE AJITOPUTMHUECKOTO U aOCTPaKTHOTO
MBITIUICHUS yIaIuxcst, GOPMHUPYIOTCS HABBIKUA JIETYKTUBHBIX PACCYXIACHHUH, pabOThl ¢ CHMBOJBHBIMHU
(dbopmamMu, mpeacTaBlIeHUs] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. Ajredpa
npeniaraeT 3p(eKTUBHbIE HHCTPYMEHTHI Uil PELIeHUs] NMPAKTUYECKUX M €CTECTBEHHO-HAay4YHBIX 3374,
HarJIsAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK S3bIKa HAYKH.

CopepxarenpHo-MeToanueckass TuHusA «DyHKUKMK U TpaduKU» TECHO MEPEIyIeTaeTcs ¢ IPYrUMHU
JIMHUSMHU Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 33Ja€T MOCIEAOBAaTEIbHOCTh HW3Yy4YEHUS Marepuana.
N3yuenune cTeneHHOM, MOKa3aTeIbHOM, TOrapu(MUUIECKOW U TPUTOHOMETPUUECKUX (DYHKIIMMA, UX CBOMCTB
1 rpaduKOB, UCIOJIb30BaHNE QYHKUMN AJIS perIeHusl 3a/1ad U3 APYruxX yuyeOHBIX MPEAMETOB U pealibHOM
YKU3HHU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAJIU30M, TaK U C PEIIEHUEM YPaBHEHHI M HEPAaBEHCTB.
[Ipu 3TOM GoJbIIIOE BHUMaHKE yaenseTcs GOpMUPOBAHUIO YMEHHUS BhIpakarh (GopMyJaaMu 3aBUCUMOCTHU
MEXAY Pa3IMYHbIMU BETMUMHAMHU, UCCIIEIOBATD MOJyYeHHbIe (DYHKIIMH, CTPOUTH UX Tpaduku. Matepuai
9TON COJEpKaTeNbHOM JIMHUM HAalEJIEH Ha Pa3BUTUE YMEHUN WM HABBIKOB, MO3BOJISIIOLIMX BBIPAXKaTh
3aBUCHUMOCTHU MEX]ly BEJIMUMHAMU B Pa3INdHOM dopMme: aHAIMTHYECKOH, Tpadudeckoii u cinoBecHoi. Ero
M3Y4YE€HHE CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOIO MBIIIJICHHS, CIIOCOOHOCTH K OOOOUICHHIO U
KOHKPETHU3aLlU1, UCIIOJIb30BAHNUIO aHAJIOTHIA.

ConepxarenpHas muHUS «Havana MmareMaTH4eCKOro aHaau3a» M03BOJIAET CYIIECTBEHHO PACIIUPUTD
KpYT KaKk MaTeMaTU4YEeCKHX, TaK U MPUKIATHBIX 33724, IOCTYITHBIX 00Y4arOIHUMCS, Y KOTOPBIX HOSBIISETCS
BO3MOYHOCTb HCCIIEZIOBATh U CTPOUTH rpaduKku PyHKIUN, OTPEeNaTh UX HauOObIINEe U HAUMEHbIINE
3HAYEHUS, BBIYUCIATH IIOmaaAu Guryp u oObEMBI Tell, HAXOJIUTh CKOPOCTH U YCKOPEHHS MPOIECCOB.
JlanHas coneprkareabHas JMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH ITOCTPOCHUSI MAaTEMATUUECKUX MOJeIen
peaNbHBIX CUTYAlMM, HAaXOXACHHS HAWIyYLIEro pEeHIeHUs B NPUKIAJAHBIX, B TOM YHUCJIE COLHUAIbHO-
HSKOHOMHYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHajlu3a CIOCOOCTBYET Pa3BUTHIO
abcTpakTHOro, (OPMATHHO-JIOTMYECKOTO W KPEAaTHBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHIA
pacrno3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U HMcKyccTBe. OOydaronuecs: y3HalT
O BBIJIAIOIIMXCS PE3YNIBTATAX, OJYYCHHBIX B XOJI€ PA3BUTHS MAaTEMaTUKU KaK HayKH, U UX aBTOpax.

ConepxarenbHO-MeToAMYECcKas TMHUA «MHOXECTBA U JIOTUKA» B OCHOBHOM TOCBSIIIIEHA 3JIEMEHTaM
TEOPUU MHOXKECTB. TEOpETUKO-MHOXECTBEHHBIE IPEIACTABICHUS ITPOHU3BIBAIOT BECh KYPC LIKOJBHON
MaTeMaTHKHU U TIpeIaraloT Hanbojiee yHUBEPCaIbHBIHN S3bIK, 00BEIUHSIOMNN BCE pa3/ielibl MATEMATHKHU U
€€ NIPUJIOKEHUI, OHU CBA3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCLIUIUIMHBI B €IMHOE Lienoe. [loaToMy BaskHO
JaTh BO3MOXXHOCTh IIKOJIBHUKY MIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MaTeMaTHKU
Y UCIIOB30BATh €r0 JIJISl BBIPAXKEHUS CBOUX MBICIIEH.



B kypce «Anrebpa W Hayajga MaTeMaTHYECKOTO aHalIHM3a» IPHCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYEeCKOTO MOJEIHPOBAHUSA, KOTOpPbIE MPU3BaHBI CPOPMHUPOBATH HABBIKUA MOCTPOCHUS MOJETEH
pEeaJIbHBIX CUTYyallul, UCCIEA0BAaHUs ITUX MOJENIEH C MOMOILBIO anmnapara ajiredpbl 1 MaTeMaTHYECKOTO
aHaJIM3a U MUHTEpIIpEeTallMK NOJYyYEHHBIX Pe3yabTaTOB. Takue 3a/laHus BIUIETEHBI B KXKIbIA U3 pa3/IeioB
IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepual Kypca IIUPOKO MCIIONIb3YeTCs JUIsl PpElIeHNs NPUKIAAHbIX 3a1ad.
[Ipu pemieHNM peagbHBIX NPAKTUYECKUX 3a/ad YdYallMecs pPa3BHBAIOT HAOIIOAATEIBHOCTb, yMEHHE
HAaXOJUTh 3aKOHOMEPHOCTH, A0CTparupoBaThCs, UCIOJIb30BaTh aHAIOTHI0, 0000111aTh ¥ KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHHS MPHUKIAIAHBIX 33784 OPraHU3yeTCs B
IpoLecce U3y4eHus Bcex TeM Kypca «Anredpa v Hauajga MaTeMaTUYeCKOro aHaIu3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

B y4ueOHOM TU1aHE HA H3YYECHHE Kypca alireOphl M Hadaja MaTeMaTHYeCKOTO aHaimm3a Ha 0a30BOM ypoOBHE
oTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B Henento B 11 kitacce, Bcero 3a JiBa roga o0y4deHus —
170 ygacos.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue  apoobu. ApudMeTuueckwe Ornepandd ¢ PalMOHATBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUd. [Ipumenenue apoOeii M TPOIEHTOB ISl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTpaciel 3HAHUU U pealbHOM KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHAIbHBIE yucia. Apudmernyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, MPAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp c menbiM mnokasareneM. CranpapTHas ¢opma 3amucu JCHCTBUTEIHLHOTO YHCIIA.
Hcnonb3oBanue mnoaxonsdmie ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 337a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHON crTeneHu. JleficTBus ¢ apupmeTHuecKuMu
KOpPHSIMH HATYPAJIbHOW CTEITICHH.

CuHyc, KOCUHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTo 1 HHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanvoHagbHBIX YPAaBHEHUN U HEPABEHCTB.

Peurenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHHMII U HEPAaBEHCTB K PEIICHUI0 MATEMaTHYECKUX 3aJa4 U 3aJad U3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DYyHKUUM U TPaPUKH

OyHKIWsA, criocoObl 3ananus Gyakuun. ['paduk Gynkumun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacTh onpeaeneHuss 1 MHOXKeCTBO 3HaueHui GyHkuuu. Hynu ¢ynknuu. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0H CTEIICHHU.

TpuronomeTrpuyeckasi OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajaim3a

[locnenoBaTenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
MOCJIEI0BATENLHOCTH.

Apudpmernueckass U reomMeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBarOIEH reoMeTpUYecKON MpOrpeccui.
@dopMyna CIOXKHBIX ITPOLUEHTOB. McHoap30BaHME MPOTPECCHM JUIsl PELICHUs] PEaIbHbIX 3a/1ay
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoXecTBamu. Juarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anapara JUisl OIMCaHUS PEalbHbIX IIPOLIECCOB U SBJIICHUM, IIPU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Crenenb ¢ pallMOHAIBHBIM MOKa3areseM. CBOMCTBA CTETICHHU.

Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JIOTAPUPMBI.

YpaBHeHusI U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTapu(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPKALINX CTENIEHH C pallMOHAIbHBIM [OKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JIMHEMHBIX ypaBHEHUHW. PemieHue npuKIaaHbIX 3a7a4 C MOMOIIBK CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHUX 3ajad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEel HAYKU U PEAIbHOM KU3HH.

DyHKUUM U TPaPUKH

Oyukrusa.  [lepuomuveckue  GyHkumu. [IpoMexyTkum  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HaunOosbliee ¥ HavMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenpHas u norapudmuueckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A7 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKIUN ISl UCCIEAOBAHMS IPOLIECCOB U 3aBHUCHUMOCTEH,
KOTOpbI€ BOSHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Havana maTteMaTH4ecKoro aHajimsa

HenpepriBHbie ¢yHKIME. MeTo 1 HHTEPBAJIOB /7Sl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eoMmerprueckuii u GU3NIECKUI CMBICT TPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX GyHKIHUA. DOPMYNIbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUHA.

[IpumeHenre TpoOU3BOAHON K UCCIEAOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxosxneHne HauOoJIbIIero 1 HAUMEHBLIETo 3HaYeHUs1 QYHKIMU Ha OTPE3Ke.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO DPELIEHUS B IPUKIIAJHBIX
3ajjauax, JAJs OINpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTO (GOPMYIIOi WK rpadUKOM.

IlepBooOpa3nas. Tabnuua nepBooOpasHbIX.

Wuterpan, ero reoMerpuyeckuii M Qusnueckuil cMmbici. BblumcieHune uHTErpaia Mo
¢dbopmyne Hetorona—JleiiOHuma.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» TOJDKHO OOECleYMBaTh JTOCTH)KEHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHMUsA CIEAYIONIMX JMYHOCTHBIX, METAlpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTepU3YIOTCS:

I'paxxraHCKO€ BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOW TO3UIMM OOydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUUCKOTO OOIIECTBa, MPEICTABICHUEM O MAaTeMAaTHUYEeCKHMX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBHUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

[TarproTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLIOMY U
HACTOSIIEMY POCCUICKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCUHCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO ATUX JTOCTHKEHUHN B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrOo Hapoda; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUM HAyKM W JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLUIEHWEM K  MHpPY, BKIIOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTE€MAaTHYECKUM acleKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310pOBOro U Oe3omacHoro o0pasza »KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHATHH M OTAbIXA, peryiaspHas gusndeckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNBEHOM NESTENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOP Oyayiiel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha TIPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYACTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MaTEeMaTUYECKOW HAIIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYPhl, TOHUMAHHUEM BIHUSHUSA COLHUAIBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeabl, OCO3HAHUEM



r00abHOTO  XapakTepa  OSKOJIOTMYECKHX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTU4YEeCKUX 3HAHWUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCIJIEICTBUN JUIsl OKPYKAIOIIEH CPEJIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

cOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJICHUEM S3BIKOM MAaTEMAaTHUKHU U MAaTEMATUYECKOM KyJIbTYPOU KaK CPEACTBOM ITO3HAHMS MUDA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO M UCCIEN0BATENBCKYIO IEATEIbHOCTh UHINBUIYaJIbHO
U B IrpYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MerTanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrPaMMBbI yIeOHOTO TpeaMeTa «MaTeMaTHKay)
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pPe2YlamUeHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecnewusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

BazoBrnie mornueckne eiCTBU:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH; (HOPMYIUPOBATH OMpPEIECICHUS MOHSITUM;
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUHU TPOBOJIMMOTO aHAIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJICHUS: YTBEPIAUTEIbHbIE U
OoTpulaTeNIbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3H U IPOTUBOPEUHS B aKTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPHKACHUSAX; Npe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KMCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENIHO J0KAa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPSAMBIE
U OT TPOTHBHOIO), BBICTpaUBaTh apPryMEHTAlMIO, MPHUBOJUTH NpPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHEB).

bazoBsie uccrnenoBaTensCcKue eCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIA DKCIIEPUMEHT, HCCIEIOBAHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, TMpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIOJCHMSI, UCCIICIOBAHMSI, OLIEHUBATH JOCTOBEPHOCTH IMOJy4EHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEITOJIOKEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora ¢ undpopmarueii:

BBISBJIATH JePUINTH WHPOPMAIMH, JaHHBIX, HEOOXOIUMBIX JUISI OTBETa Ha BOMPOC U
JUIS pEIlIeHUs 3a]1auH;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3MPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMHQOpPMAIMIO, TNPEACTaBIsATH €€ B  Ppa3IM4YHbIX  (QopMmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBAaTh HAAE&KHOCTh HHQPOpPMAIMM IO CaMOCTOSTENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvrvie KoMMyHUKamueHole Oelicmeus, 0becnedusaom chopmuposanHocms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01euue:

BOCIIPpUHUMATDb U (1)OpMy.]'II/IpOBaTB CYXXICHHA B COOTBETCTBUH C YCIIOBHAMHU U LCIISIMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aaul, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0JIe 0OCYXICHHS 3a7aBaTh BOTIPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMBI, TPOOIEMBI,
pelaeMoi 3a1auu, BbICKa3bIBATh UJIEH, HAIICJICHHBIE Ha TIOUCK PEIICHHUS; COTIOCTABIISTh
CBOM CYXKJIEHUS C CYXKJICHUSMHU JPYTUX YYACTHUKOB JIMaiora, OOHapyXuBaTh pa3inyue
U CXOJACTBO TMO3WIMI; B KOPPEKTHOH ¢opme (opmyanpoBaTh pa3HOIIACUs, CBOU
BO3pAKECHHUS;

MIPEJICTaBIATh PE3y/bTaThl PEHICHUs 3a7au, IKCIEPUMEHTa, UCCIeA0BaHU, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAlUud U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHUYeCTBO:

MMOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHTHOW U HHUBHUIyaIbHON pabOThI IpU
peleHnr y4eOHBIX 3a/1a4; TPUHUMATh 11eJIb COBMECTHOH JESITEIbHOCTH, TUIAHUPOBAThH
OpraHu3aIlii0 COBMECTHOM paboThI, paclpenesiaTh BHIbI padoT, IOrOBapUBATHCS,
00CyX1aTh MPOLIECC U PEe3yJIbTAT pabOThI; 0000IIATh MHEHHSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M UHBIC); BBITIOJIHSITH CBOKO YaCTh paOOThI M KOOPJAUHUPOBATH CBOM JICHCTBUS
C IPYTMMH YJ€HaMH KOMAaHJIbl; OLICHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIINIA MPOIYKT
M0 KPUTEPHUAM, CPOPMYITHUPOBAHHBIM YUACTHHUKAMU B3aUMOJICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBIIAThH IUJIaH, AJTOPUTM pELICHHs 3a7ayd, BbIOMPATh CIOCOO pEelIeHHs C y4ETOM
UMEIOIINUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAaIIUH.



CaMOKOHTpOJIb:

e BJAJCTh HABBIKAMHM II03HABATENBHOW pe(IeKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JEUCTBUH M MBICIUTENBHBIX MPOLECCOB, MX pPe3ylIbTaTOB; BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3ysbTaTa PELICHUS MaTeMaTH4eCKOH
3a7a4u;

¢ [MPCABHUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIPU PCIICHHWU 3ada4d, BHOCUTH
KOPPCKTHUBLI B ACATCIBHOCT HA OCHOBE HOBBIX O6CTO$ITGJII>CTB, JaHHBbIX, HaﬁﬂeHHIﬂX
OIMOO0K, BBISBICHHBIX TPYJHOCTEH;

® OLCHUMBATbL COOTBCTCTBHUC PpC3yJibTaTa LCIUX U YCIOBUAM, OOBICHATH IMPUYIKNHBL
AOCTWIKCHUSA WJIM HCOOCTHIKCHHUA PE3YyJIbTaTOB ACATCIIBHOCTH, HAXOAWUTb OHII/I6Ky,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

OcBoeHne yueOHOTO Kypca «AnredOpa W Hayajla MaTeMaTHUYECKOTO aHaliM3a» Ha YpPOBHE
cpenHero o6mero oOpa3oBaHUs J0HKHO O0ECTIEYHBATH JIOCTIKCHHUE CIEAYIONIUX TPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTATOB:

10 KJIACC

Yucna ¥ BBIYHCICHUSA

OnepupoBaTh HNOHATHAMM: PALMOHAIBHOE M JIEHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs U
JeCATUYHAs ApO0b, MPOLICHTHI.

BeImonHATe apudmMeTnyeckue onepanyn ¢ paloHaIbHBIMU U JEHCTBUTEIbHBIMU YHCITAMHU.

BbimonHATe npuOMMKEHHBIE BBIYMCICHMS, HUCIONb3Ys IpaBWia OKPYIJVIEHUS, JeN1aTh
IIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUH.

OnepupoBaTh HNOHATHSIMHU: CTEHEHb C LEJBbIM IOKa3aTelleM; CTaHIapTHas (opMma 3arucu
NeWCTBUTENILHOTO YHCIIA, KOPEHb HATYpalbHOM CTENEHH; MCII0JIb30BaTh MOAXOJAILYI0 (OopMy
3aIUCH JICHCTBUTENBHBIX YMCEN 7S peIIeHHs IPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC M TAaHT€HC IIPOU3BOJIBHOTO YIJIa; UCIIOJIb30BATh
3aIlUCh MPOU3BOJIBHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKUE (PYHKIUH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh MOHATHAMHU: TOKJIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIBHOE,
UppalnoHabHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BeimonHaTe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPDAKEHMH W pelaTh
TPUTOHOMETPUUECKHE YPAaBHEHMSL.

BeimonsaTe npeoOpa3zoBaHMs LEIbIX, PAMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THIIbI LIEbIX, PALIMOHAIBHBIX U UPPALlMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUsS M HEPAaBEHCTBA JUISl pellIeHUs MaTeMaTHYeCKUX 3ajad U 3a7ad U3
pa3nuyHbIX 00JacTell HAyKU U pPeanbHOM KU3HHU.

MojenupoBaTh peajibHble CHUTYallUM Ha S3bIKe aireOpbl, COCTABIATH BBIPAKEHHUS,
YpaBHEHUs, HEpPaBEHCTBA IO YCIOBHUIO 3a/laud, MCCIEI0BATh MOCTPOCHHbIE MOJIENIU C
HCIOJIb30BAHUEM allllapara ajareopsl.

DyYyHKUUH U TPaPUKHU

OmnepupoBaTh NOHATUAMU: (QYHKIHA, CIIOCOOBI 331aHUS (PYHKIMH, 00I1aCTh ONPECTICHUS U
MHO>KECTBO 3HaueHUH pyHK1MHU, rpapuk QyHKIIMH, B3aUMHO 0OpaTHbIEe (DYHKIUH.



OmnepupoBaTh NOHATHAMHU: YETHOCTD M HEYETHOCTD PYHKIUH, HYJIU (QYHKIIUU, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduki PyHKIMIA U1 PELICHUs ypaBHEHUH.

Crtpouth M yMTaTh rpaduku JTUHEHHOW (YHKUMH, KBAAPATUYHOW (YHKUIUHU, CTEIICHHOMN
(YHKIIMY C LENBIM MTOKa3aTeNIeM.

Hcnonp3oBath rpaduku GYHKIUN YIS WCCISAOBAHUS TPOIIECCOB U 3aBUCUMOCTEH TIpH
peleHnn 3a1ad U3 JPYruxX y4eOHBIX NMPEIMETOB M PeaIbHOW JKHM3HM; BBIPAXATh (HOpMYIaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Havyana maTemaTu4eckoro anajimsa

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTh, apu(METHUECKass U TeOMETpHYecKas
MIPOrPECCUHN.

OnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIAsl T€OMETPUYECKasl MPOTPECCHs], CyMMa
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3azaBath MOCJIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOTPECCUil AJsi PEIIEHUs pealbHbIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHI: MHOXECTBO, OTI€paIlK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /sl OMMCAaHUS pealIbHbIX MPOIECCOB
U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX Y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUSAMU: OIpeEICHHUE, TEOPEMA, CIEACTBUE, J0KA3aTENbCTBO.

11 KJIACC

Yucia 1 BBIYUCICHUSA

OnepupoBaTh MNOHATHSAMH: HATypaJbHOE, LEJI0€ YHUCIO; HCIOJb30BaTh IPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEIN, PA3JI0KEHUE YNCIIa HA MPOCThIE MHOXKUTEIM 7Sl PELICHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHATIBHBIM MIOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM YKcia, JECATUYHbIE U HATYpallbHbIE TOTapU(PMBL.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsTh CBOICTBA CTENEHU s MpeoOpa3oBaHUS BBIPAKEHUH; OIEPUPOBATH
MOHATHSAMMU: IOKA3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX
YpaBHEHUH U HEPABEHCTB.

BoimonuaTe npeoOpa3oBaHMs BBIPAKEHUN, COJAEpXKAIIMX JOrapudMmbl; OMEpUpPOBATH
MOHATHAMH: JIOTapU(PMUYECKOE YpaBHEHHE U HEPaBEHCTBO;, peIIaTh OCHOBHBIC THIIBI
Jorapu(MUUECKUX YpaBHEHHUI U HEPABEHCTB.

Haxonuth penieHus npocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUSMU: CUCTEMA JIMHEWHBIX YPABHEHHUM M €€ pEelleHUE; UCIIOIb30BATh
CUCTEMY JINHEWHBIX YPaBHEHUM JIJIS1 PEIICHUS] MPAKTUUECKUX 3a/1au.

Haxonuth pemieHuss mpocTeHmx CUCTEM U COBOKYITHOCTEHM pallMOHANIbHBIX YPABHEHUH U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHHUS,
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 33Ja4, UCCIIEI0BATh OCTPOEHHBIE MOJIEIH C
WCIOJIb30BaHMEM ammapara anreopsl.

DyHKUUH U TPaPUKHU



OnepupoBaTh MOHATUSAMH: MEpHOAWYECKas (GYHKUUS, TMPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH 3KCTpeMyMa (YHKIWH, HauOOJbIIee ¥ HAaUMEHbIIee 3HaYeHHs (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIMH, 3aJaHHOHN rpaduKkoMm.

OnepupoBaTh  MOHATHAMHU:  TpadUKH  TOKA3aTelIbHOH,  Jorapu@MUYecKOod U
TPUTOHOMETPUUECKUX (PYHKLMI; N300pakaTh UX HA KOOPJAMHATHON IUIOCKOCTU U HCIIOJIb30BAThH
JUIS PEILIEHUs] YpaBHEHUIN U HEPABEHCTB.

N3o0pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKH JHHEWHBIX YpaBHEHHH U
HCI0JIb30BATh UX VI PEIIECHUS CUCTEMBI JIMHEHHBIX YPABHEHUH.

Hcnonw3oBare rpaduku (GYHKIUN A0 HCCIEIOBAHUS HPOIECCOB M 3aBHCUMOCTEH W3
JOPYTrUX y4eOHbIX JUCLUILIUH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTh NOHATHAMU: HETIPEPbIBHAS (PYHKIUS; TPOU3BOHAS (PYHKIIMHU; UCIIOIb30BaTh
reOMETPUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JIJIs pelIeHus 3a/1ad.

Haxonuts mpou3BOJHBIE AJIEMEHTApHBIX (PYHKIMM, BBIUUCISATH MPOU3BOJTHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonb3oBaTh MNpOU3BOAHYIO Sl HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO I'pauKOB.

Hcnonb3oBaTh MpoU3BOAHYIO Ul HAXOXK/IEHUS HAWIYYILIEro pelieHHs] B MPHUKIAIHBIX, B
TOM YHCJIE COLMATbHO-3KOHOMHYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMU: TepBoOOpa3Has W HMHTErpall; MOHMMAaTh I€OMETPHUECKUU U
(buznyeckuit CMbICT UHTETpasa.

Haxonute nmepBooOpa3Hble AJIEMEHTApHBIX (PYHKILMH; BBIUMCIATH UHTETpall Mo (Gopmyiie
Herorona—JleitOauma.

Pemare nmpuxiagHbele 3a7a4y, B TOM YHCJIE COLMAIbHO-?PKOHOMMUYECKOTO U (PU3HUECKOrO
XapakTepa, CpeICTBAMUA MaTEMaTHYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 MHOXecTBa pallMOHATIBHBIX U 9 1
JEWCTBUTEILHBIX YHCET
2 OyHKIMU U TpaduKH 26 1
4 ®opMyITBI TPUTOHOMETPHH. 29 5
TpuronomeTpuveckne ypaBHEHUS
5 [TocnenoBaTenbHOCTH U POTPECCHH. 97 5
[IpousBoaHas
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
MHorouseHsbI 12 1
2 Crenenu u kopHu. CTeneHHble QYHKINN 22 1
3 [TokazarenbHas u gorapupmMuyecKas 37 1
byHKIIIN
4 WNHTerpan u ero npuMeHeHUst 11 1
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 10 1
YpaBHEHUN U HEPABEHCTB
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 10
3HAHHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmmuecTBo yacos Jara 3H;I$p§§31:6
n/n Tewma ypoka U3y4EHUs 06p230BF;TeJII)HI>I€
Beero KOIE;%(())TIZII{LIG Hpegc:;;e;xne peCypchl
I'masa 1. [IeficTBUTENBEHBIC YHUCIIA. 9
1 | § 1. HarypanbHble U 1iebIe YKCTa. 1
2 | § 1. HarypaibHbI€ U TI€TIBIE YUCIIA. 1
3 | § 2. ParmonanbHbIe YKCIa 1
4 | § 3. UppanuoHanpHbIe yncia 1
5 | § 4. MHOXeCTBO ACHCTBUTEIHHBIX YHCEIL. 1
6 | § 4. MHOXECTBO ACHCTBUTCIHHBIX YHCEIL. 1
7 § 5. Moaynb neiCTBUTEIBLHOTO 1
qucna
8 § 5. Moaynb neiCTBUTEIBLHOTO 1
qucina
9 | Koumponvnas paboma Nol 1
I'maBa II. YucnoBsie pyHKIIMH 5
10 § 7. OnpeneneHue YUCI0BON QYHKIIUU U 1
CHOCOOBI ee 3a/1aHus
11 | § 8. CgoiicTBa pyHKIHI 1
12 | § 8. CgoiicTBa pyHKIUI 1
13 § 9. llepuoauueckue 1
GbyHKIIH
14 § 10. O6parHas 1
GbyHKIHS
I'nasa III. Tpuronomerpuueckue GyHKINH 21




15

§ 11. YucnoBas
OKPYXHOCTb

16

§ 12. YucnoBas OKpyKHOCTh Ha KOOPAMHATHOMN
IUIOCKOCTH

17

§ 12. YucnoBas OKpyKHOCTh Ha KOOPAMHATHOMN
IUIOCKOCTH

18

§ 13. Cunyc u xocunyc. TaHreHc u
KOTaHT'€HC

19

§ 13. Cunyc u xocunyc. TaHreHc u
KOTaHT'€HC

§ 13. Cunyc u xocunyc. TaHreHc u

20
KOTaHT'€HC

21 § 14. Tpuronomerpuueckne QyHKIIUU YUCIOBOTO
aprymMeHTa

22 § 14. Tpuronomerpuuecknue QyHKIIUU YUCIOBOTO
aprymeHra

23 8§ 15. Tpuronomerpuueckre QyHKIUH yrIIOBOTO
aprymeHra

24 § 16. OdyHKIMKM y = SIN X, Y = COS X, MX CBOHCTBa
U rpaduku

o5 § 16. dyHKIMKM y = SIN X, Y = COS X, MX CBOHCTBa
U rpaduku

26 § 16. @ynkiuu y = Sin X, Y = cos X, UX CBO#CTBa
U rpaduKu

27 | Konmponvuas paboma Ne 2

28 § 17. Iloctpoenue rpaduka GyHKIHH
y=mf(x)
§ 18. IToctpoenue rpadpuka GyHKIUH

29 |°_
y=f(kx)

30 8 19. I'padmk rapMOHUYECKOTO

KOJIeOaHUs




§ 20. @yHkuM Y =tg X, Y = ctg X, UX CBOHCTBa

31 U TpapuKu .

32 § 20. @yHkuu Y =tg X, Y = ctg X, UX CBOHCTBa 1
U TpapuKu

33 § 21. OOpatHbIe TPUTOHOMETPUYECKHE 1
byHKIIH

34 § 21. OOpatHbIe TPUTOHOMETPUYECKHE 1
byHKIIH

35 § 21. OOpatHble TPUTOHOMETPUYECKHE 1
byHKIIUN
I'maBa IV. Tpuronomerpudeckue ypaBHEHUs 9

36 § 22. [IpocTeiline TPUrOHOMETPUIECKUE 1
YpaBHEHUS U HEPaBEHCTBA

37 § 22. [IpocTeiline TPUrOHOMETPUIECKUE 1
YpaBHEHUS U HEPaBEHCTBA

38 § 22. IlpocTeiime TPUroHOMETPUIECKUE 1
YPaBHEHHS U HEPAaBEHCTBA

39 § 22. IIpocTeinime TpPUroHOMETPUIECKHE 1
YPaBHEHHS U HEPAaBEHCTBA

40 § 23. MeToapbl pelieHUus] TPUTOHOMETPUUECKUX 1
ypaBHEHUH

a1 § 23. MeToapbl pelieHUus] TPUTOHOMETPUUECKUX 1
ypaBHEHUH

42 § 23. MeToapl penieHusl TPUrOHOMETPUUECKUX 1
ypaBHEHUI

43 § 23. MeToapl perieHus] TPUrOHOMETPUUECKUX 1
ypaBHEHUI

44 | Konmponvnas paboma Ne 3 1
I'naBa V. IlpeoOpa3oBanue TPUrOHOMETPUYECKUX 20
BBIpaKECHUN

45 8§ 24. CuHyC 1 KOCHHYC CYMMBI M Pa3HOCTH 1

apryMeHTOB




46

8§ 24. CuHYyC ¥ KOCHHYC CYMMBbI M Pa3HOCTH
apryMeHTOB

47

8§ 24. CuHYyC ¥ KOCHHYC CYMMBI M Pa3HOCTH
apryMeHTOB

48

§ 25. TanreHc cyMMbl U Pa3HOCTU apryMEHTOB

49

§ 25. TanreHc cyMMbl U pa3HOCTH apryMEHTOB

50

§ 26. ®opmynbl
MIPUBEICHUS

51

§ 26. ®opmynbl
MIPUBEICHUS

52

§ 27. @opmynsl JBOMHOTO aprymeHTa. @opMyiibl
ITOHMKEHUS CTEIICHU

53

§ 27. @opmynsl JBOMHOTO aprymeHTa. @opMyiibl
ITOHMKEHUS CTEIIEHU

54

§ 27. ®opmynbl ABOMHOTO aprymeHTa. @opMyIibl
MOHM)KEHUS CTEICHH

55

§ 28. [IpeobpazoBaHme CyMMBbI
TPUTOHOMETPHUYECKUX (PYHKIIUH B
MIPOU3BE/ICHNE

56

§ 28. [IpeobpazoBaHKe CyMMBI
TPUTOHOMETPUYECKUX (PYHKIHHA B
MIPOU3BEICHUE

57

§ 28. IIpeobpazoBanme CyMMbI
TPUTOHOMETPUYECKUX (PYHKIHUHA B
MIPOU3BE/ICHUE

58

§ 29. IlpeobpazoBanme MPOU3BEACHUS
TPUTOHOMETPUYECKHUX (PYHKITHI B

CyMMY




8 29. [IpeoOpazoBanHue MPOU3BEICHHS

59 | TpuroHomeTrpuyuecKux GyHKIHUN B 1
CyMMY
§ 30. IIpeoOpa3oBanue BoipaxkeHus A Sin X +

60 . 1
B cos x x Buay Csin(x + t)

61 § 31. Meroap! perieHust TPUrOHOMETPUYECKUX 1
YpaBHEHU U

62 § 31. Meroap! perieHust TPUroHOMETPUYECKUX 1
YpaBHEHUU

63 § 31. Meroap! perieHust TPUrOHOMETPUYECKUX 1
YpaBHEHUU

64 | Konmponvuas paboma Ne 4 1
I'maBa VII. [IpousBogHas 27

65 § 37. UucnmoBbie 1
MOCIIEIOBATEITLHOCTH

66 § 37. UucnmoBbie 1
MOCJIEIOBATEIbHOCTH

67 § 38. IIpenen 1
YHCIIOBOM MOCIEA0BATEIbHOCTH

68 § 38. IIpenen 1
YHCIIOBOM MOCIIEA0BATEIbHOCTU

69 § 39. Ilpenen 1
byHKIIUN

70 § 39. Ilpenen 1
GbyHKIIH

71 8 40. Onpenencuue 1
MPOU3BOJHOM

72 § 40. OnpezuzﬂeHI/Ie 1
IIPOU3BOIHOM

73 | § 41. BeruncneHue npou3BOIHBIX 1

74 | § 41. Bpruucienue npou3BOAHBIX 1

75 | § 41. BeruncneHue npou3BOIHBIX 1




§ 42. luddepenmupoBanue CIoKHON

76 | pynxumm. duddepenumpoBanue oOpaTHom
byHKITII
§ 42. luddepenmmpoBanue CIoKHON

77 | pynxmmn. duddepenumpoBanue oOpaTHoOM
byHKIIH

78 § 43. YpaBHeHUE KacaTelIbHOU K rpaduKy
byHKIIH

79 § 43. YpaBHeHue kacaTelbHOU K rpaduKy
byHKIIUN

80 § 43. YpaBHeHue KacaTeabHOU K rpaguKy
byHKIIUN

81 | Konmponvuas paboma Ne 5

82 § 44. IIpumeHeHne TPOU3BOIHON IS
uccienoBaHus QyHKUINN

83 § 44. IlpumeHenne TpOU3BOIHOM IS
nccaeaoBaHus GyHKIIHHA

84 § 44. IIlpumeHeHne TPOU3BOIHOM IS
uccaeaoBaHus GyHKIIHMA

85 | § 45. IlocTpoenune rpadukoB GyHKIIHMA

86 | § 45. IlocTpoenue rpadukoB HyHKIMMA

87 § 46. IIpumeHneHue NPOU3BOIHOM JIJIs1 OTHICKAHUS
HauOOJBIINX U HAUMEHBIINX 3HAYCHUI BETUYHH

88 § 46. IIpumeHneHue NPOU3BOIHOM JIJIs1 OTHICKAHUS
HauOOJBIINX U HAUMEHBIINX 3HAYCHUHN BETUYHH

89 8 46. [IpuMeHeHre TPOU3BOTHOMN ISl OTHICKAHUS
HauOOJBIINX ¥ HAUMEHBIINX 3HAYCHU BEeTUYHH

9 § 46. [IpumeHeHne MPOU3BOAHOM JIIs1 OTHICKAHMS
HauOOBIINX ¥ HAUMEHBIIINX 3HAYCHUH BETUYHH

91 | Koumponvuas paboma Ne 6




[ToBTOpEeHue 11
92 | JleiicTBUTENBHBIC YHCIIA 1
93 | JleficTBUTEIIbHBIC YUCIIA 1
94 | Yucnosslie pyHKINN 1
95 | Tpuronomerpuueckue GpyHKIUA 1
96 | Tpuronomerpuueckue GpyHKIUA 1
97 | TpuroHomMeTpuUECKIE YpaBHEHHUS 1
98 | TpuronomeTpuuecKie ypaBHEHHUS 1
99 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX 1

BBIPOKCHUI

100 | ITpousBoaHas 1
101 | ITpousBomHas 1
102 | Umocosas konmponvuas paboma 1




11 KJIACC

KonnuectBo yacos ONEeKTPOHHBIE
o
11\/{;[ Tema ypoxka Beero Kontposbnsie | IlpakTuueckue 1/133{[1?;?14;[ o 6p2?f;2223f%16
paboThl paboThl PeCYDCEL
I'naBa I. MHOTOUNIEHBI 12
1 | MHorouseHsl OT OJTHOM EPEMEHHOM 1
2 | MHOTO4JICHBI OT OJIHOM IMepeMeHHOU 1
3 | MHOTOYJICHBI OT O/THOM TIEpEMEHHOM 1
4 | MHOTOWIEHBI OT HECKOJIbKUX MTEPEMEHHBIX 1
5 | MHorousneHsl OT HECKOJIBKUX EPEMEHHBIX 1
6 | MHOTOYJICHBI OT HECKOJIbKUX MEPEMEHHBIX 1
7 | YpaBHEHHS BBICIINX CTENIEHEH 1
8 | YpaBHEHHUS BBICIINX CTENCHEH 1
9 | YpaBHEHHS BBICIIMX CTEIICHEH 1
10 | YpaBHEHHUS BBICIIUX CTETICHEH 1
11 | MuorousneHs! (TOATOTOBKA K K/P) 1
12 | Koumponavnas paboma Nel 1
I'nasa II. Crenenu u kopuu. CTerneHHbIe 29
GbyHKIIII
13 HOVHSITI/IG KOPHSI N-OM CTETEHU U3 1
JeWCTBUTENILHOTO YHCIIa
14 HOVH}ITI/Ie KOPHS N-Oi CTETEHH U3 1
JeWCTBUTENILHOTO YHCIIa
15 | dynkuuy y=VX, HX CBOICTBA U rpauKH 1
16 | dynkuuy y=VX, X CBOICTBA U rpapUKH 1
17 | dynxuuy y=VX, HX CBOICTBA U TpauKH 1
18 | CaoiicTBa KOpHS n-0ii cTeneHn 1
19 | CgoiicTBa KOpHS n-0ii cTeNeHn 1




[IpeobpazoBanue HPPALUOHATBHBIX

20 .
BBIpAKECHUI

21 [IpeobpazoBaHue HPPATMOHATBHBIX
BBIPAXKCHUI

29 [IpeobpazoBaHue HPPATMOHATBHBIX
BBIPAXKCHUI

23 [IpeoGpa3oBanue nppalnOHATBLHBIX
BBIPAKECHUU

24 [TonsiTHE cTeneHu ¢ J00bIM PallMOHAIBHBIM
oKasarejaemM

o5 [TonsiTHE cTeneHu ¢ J00BIM PallMOHATBHBIM
roKasaresaemM

26 [TonsiTHE cTeneHu ¢ J00BIM PallMOHAIBHBIM
roKasaresemM

27 CrenenHbie PyHKIMM, MX CBOKWCTBA U
rpaduku

28 Crenennblie PyHKIMM, UX CBOKWCTBA U
rpaduku

29 CrenenHble PyHKIMH, UX CBOKWCTBA U
rpaguku

30 | M3BreyeHune KOpHEH U3 KOMITJIEKCHBIX YHCE

31 | H3BreyeHune KOpHEH U3 KOMITJIEKCHBIX YHCE

32 | U3BrieyeHne KOpHEH U3 KOMILIEKCHBIX YHCET

33 Crenenu u kopHu. CTeneHHble GYHKIUU
(moaroToBKa K K/p)

34 | Konmponvnas paboma Ne 2




I'nasa III. Iloka3arennHasa u

37
norapupmMudeckas GyHKIIH
35 [Toxa3zatenpHast pyHKIHMSA, €€ CBOICTBA U 1
rpaduk
36 [Toxa3zatenpHast pyHKIHMSA, €€ CBOICTBA U 1
rpaduk
37 [Toka3zarenbHas QyHKIIMSA, €€ CBOMCTBA U 1
rpadguk
38 [TokazarenbHas QyHKIIKSA, €€ CBOMCTBA U 1
rpaduk
39 [TokazarenbHas GyHKIIMA, €€ CBOMCTBA U 1
rpaduk
40 | Iloka3arenbHbIE ypaBHEHHS 1
41 | [loka3zarenbHble ypaBHEHUS 1
42 | IlokasarenbHbIC YpaBHCHHUS 1
43 | IlokasarenbHbIC YpaBHCHUS 1
44 | TlokasaTenbHbIC HEPABEHCTBA 1
45 | IlokasarenbHbIC HEPABEHCTBA 1
46 | IlokasarenbHbIC HEPABEHCTBA 1
47 | IlokasaTenbHbIC HEPABEHCTBA 1
48 | IlonsTue norapudma 1
49 | IlonsTue norapudma 1
50 | IlonsTue morapudma 1
51 Jlorapudmuueckas QyHKIUS, €€ CBOWCTBA U 1
rpaduk
52 Jlorapudmuueckasi pyHKIIH, €€ CBOUCTBA U 1
rpaduk
53 Jlorapugmuueckast pyHKIIH, €€ CBOUCTBA U 1

rpaduk




Jlorapudmuueckasi QyHKIIH, € CBOWCTBA U

>4 rpaduk 1
55 Jlorapudmmueckasi QyHKIIHS, € CBOWCTBA U 1
rpadux
56 | CgoiicTBa norapupmoB 1
57 | CgoiictBa norapu¢moB 1
58 | CgoiictBa norapu¢moB 1
59 | CgoiictBa norapu¢pmoB 1
60 | Jlorapupmuueckue ypaBHEHHS 1
61 | Jlorapupmudeckue ypaBHEHUS 1
62 | Jlorapupmudeckue ypaBHEHUS 1
63 | JlorapupmMuueckue ypaBHCHHS 1
64 | JlorapupmMuyeckue HepaBEHCTBA 1
65 | JlorapupmMuueckue HepaBeHCTBA 1
66 | Jlorapudmudeckue HepaBeHCTBA 1
67 | Jlorapudmudeckue HepaBeHCTBA 1
68 JudbdepenumpoBanme nmoka3aTeaIbHON U 1
norapupmMuueckon GQyHKIHMA
69 JubdepenunpoBanme nmoka3aTeaIbHON U 1
norapupmMuueckon GyHKIHA
[Toxa3zaTenpHas u orapudmMuyeckas
70 ¢byHKIMH (TOATOTOBKA K K/P) !
71 | Koumponvnas paboma Ne 3 1
I'maBa IV. IlepBooOpa3Has 1 uHTErpal 11
72 [lepBooOpa3Has U HEOTPEACICHHBIN 1
WHTETpaj
73 [TepBooOpa3Has u HeonpeaeTeHHBIN 1
WHTETpaj
74 [TepBooOpa3Has u HeompeaeTIeHHBIN 1

HUHTCTpall




[TepBooOpa3Has u HeompeaeIeHHBIN

75 1
MHTETpaj

76 | OmpeneneHHBIH UHTETPAT 1

77 | OnpeneneHHblil HHTErpai 1

78 | OmpeneneHHBIH UHTETPAT 1

79 | OnpeneneHHBIH UHTETPAT 1

80 | OnpenereHHBIN HHTETPAT 1

81 [IepBooOpa3Has 1 uHTErpas (IOAroToBKa K 1
K/p)

82 | Konmponvuas paboma Ne 4 1
I'maBa VI. YpaBHEHMS 1 HEpABEHCTBA. 10
CucrteMbl ypaBHEHHI U HEPABEHCTB

83 | PaBHOCHIILHOCTB YpaBHEHHI 1

84 | OGmue MeToIbl penieH s ypaBHeHHI 1

85 | PaBHOCMIIBHOCTH HEPABEHCTB 1

86 | YpaBHEHHS U HEPABEHCTBA C MOAYJISIMHU 1

87 | UppanuoHaibHble ypaBHEHUSI U HEPABEHCTBA 1

88 | /lokazaTenbCTBO HEPABEHCTB 1

89 YpaBHEHUs U HEPABEHCTBA C ABYMS 1
MIepEeMEHHBIMU

90 | Cucrembl ypaBHEHU 1

91 | 3agauu c mapaMmeTpamu 1

92 | Konmponvuas paboma Ne 5 1
IToBTOpEHME

93 | TpuroHoMeTpuyecKkie ypaBHCHHUS U
HEPAaBEHCTBA 1

94 | TpuroHoMeTpHyeCKie ypaBHCHHUS U
HEPaBEHCTBA 1




TpuUroHomMeTprU4eCcKUe ypaBHEHUS U

95

HEPaBEHCTBA 1
96 [Toka3zarenbHble U TorapudMuIecKue

YPaBHEHHUS U HEPABECHCTBA 1
97 [Toka3zarenbHble U TorapudMuIecKue

YPaBHEHHUS U HEPABCHCTBA 1
og | TokasaTenbHbIe 1 norapupMUIECKue

YpaBHEHUS U HEPABEHCTBA 1
99 | 3amaum ¢ napamerpamMu 1
100 | 3aymaum ¢ mapamerpamu 1
101 | DxoHOMMUECKHE 3aaUU 1
102 | DxoHOMMUECKHE 3a0aUU 1




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTtuka: anreOpa M Hadaja MaTeMaTH4YeCKOro aHailu3a, reoMmerpus. Anrebpa M Havaia
MaTeMaTuieckoro ananmusa. 10 ximacc. YueOHUK ais 00meoOpa3oBaTebHBIX opraHu3auuii (0a3oBbli 1
yrayonennsiit ypoan). B 2 u./ A.T'. Mopakosud, [1.B. Cemenos . — 11 — e u3z., crep. — M.: MHemo3uHa,
2022.

* MaremaTtuka: ainreOpa M Havaja MaTeMaTHMYECKOTO aHajau3a, reomerpus. AnreOpa M Hauaia
MaremaTHdeckoro aHanusa. 11 ximacc. YueOHUK A oO1ieo0pa3oBaTeabHbIX OpraHu3anuil (0a30Bblil 1
yriyoneHnsbiit ypoBau). B 2 1./ A.T'. Mopakosuy, [1.B. CemenosB . — 11 — e uza., crep. — M.: MueMo3uHa,
2022.

METOJAUYECKHUE MATEPHUAJIBI AJ151 YUYUTEJIA

Anrebpa u Havajga mMareMathyeckoro ananuza. 10 xmacc.: Mmetoaudeckoe mocodue st yaurens / AT
Mopakosuy, I1.B. CemenoB

AnreOpa W Hadaja MaTeMaTHYecKoro aHanusa. 1lkiacc.: Meromuyeckoe mocooue mus yumrens / Al

Mopakosuy, I1.B. CemenoB

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU HHTEPHET

www.eorhelp.ru/
www.fcior.edu.ru/
www.school-collection.edu.ru/
www.openclass.ru/
WWW.powerpoint.net.ru/
www.karmanform.ucoz.ru

www.spheres.ru/



http://www.eorhelp.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://www.powerpoint.net.ru/
http://www.karmanform.ucoz.ru/
http://www.sрhегеs.гu/

MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE OBPA30OBATEJIbBHOI'O ITPOLECCA
YYEBHOE OBOPYJIOBAHHUE

Y4eOHO-pakTUYeCKOe U yaeOHO-TabopaTopHOe 000pyI0BaHUE:
— JI0CKa MAarHUTHAs1 C KOOPJAMHATHOM CETKOM;
— KOMIUIEKT YePTEKHBIX HHCTPYMEHTOB (KJIACCHBIX U Pa3JaTOYHbIX): IMHEHKA, TPAaHCTIOPTHUD,
yronbHHK(30°, 60°), yroabHuk (45°, 45°), HUPKYIb;
— KOMIUIEKTHI TUTAHUMETPHUYECKUX U CTEPEOMETPHUYUECKHIX TeJ (IEMOHCTPALMOHHBINA U
Pa3AaTOYHBIN);—KOMILJIEKTHI ISl MOJICIMPOBaHus (BeTHast Oymara, KapTOH, KaJlbKa, KIIeH,

HO>XHUIIBI, HHaCTI/IHI/IH) .

OBOPYJIOBAHMUE JJIsA TPOBEJAEHUSA TABOPATOPHBIX U ITIPAKTUYECKHUX PABOT

— MYJIBTUMEIUINHBIA KOMITBIOTED;
— MYJIBTUMEIHAIPOECKTOD;

— UHTCPAKTHBHAasA JOCKa.



	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИНТЕРНЕТ
	МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	ОБОРУДОВАНИЕ ДЛЯ ПРОВЕДЕНИЯ ЛАБОРАТОРНЫХ И ПРАКТИЧЕСКИХ РАБОТ

