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HOACHUTEJBHASA 3AIIMCKA

Pa6ouas mporpamma yuebHOTO Kypca « Anredpa 1 Hadyajia MaTeMaTHUYeCKOr0 aHATTN3a»
0a3zoBoro ypoBHs i oOywaromuxcs 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
@deniepadbHOTO TOCYIAPCTBEHHOTO 00pa30BATENbHOTO CTaHAAapTa CPEIHEro OOIIero
oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEeOOBAaHUN, TMPEABIBISIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHMIO, M TPAJUIIMI pOCCUICKOTO 0oOpazoBaHus. Peanmzamus
MporpamMMbl  00ECIIEUYNBAET OBJIAJICHUE KIIOYEBBIMU KOMIICTCHIMSMHU, COCTABJISIONIAMU
OCHOBY  JUIsl ~ CaMOpa3BUTUSL W HENPEPHIBHOIO  00pa3oBaHUsl,  IEIOCTHOCTh
OOILIEKYIBTYPHOTO, JINYHOCTHOTO U NMO3HABATEIBHOTO PA3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauajga MaTeMaTUueCKOro aHaJIN3ay SBIAECTCS OJIHUM U3 HauboJee
3HAYUMBIX B IPOTpaMMe CTapIei MKOJIbI, TOCKOIBKY, C OJTHON CTOPOHBI, OH O0ECIIeYNBaCT
WHCTPYMEHTAJIbHYIO 0a3y JUIsl M3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYTrou
CTOpPOHBI, (OPMHUPYET JIOTUUECKOE U aOCTPAaKTHOE MBINUJICHUE YYalluXcsi Ha YpPOBHE,
HEOOXOJAMMOM JJISI OCBOCHHS KypCOB HMH(POPMATHUKH, OOIIECTBO3HAHMS, HWCTOPUH,
CIIOBECHOCTH. B paMkax JaHHOTO Kypca ydalluecs OBJIaJICBAIOT YHUBEPCATBHBIM SI3BIKOM
COBPEMEHHOM HAyKH, KOTOpast (GOPMYIHUPYET CBOU JOCTHIKEHUS B MAaTEMaTHIECKOHN opMme.

Kypc anre6psl m Hauaa MareMaTH4YeCKOrO aHajivd3a 3aKJaJbIBaeT OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHAaMHU (PU3UKHU, XUMHUU, OUOJIOTUH, TOHUMAHUS OCHOBHBIX
TCHJICHIIUH JKOHOMHUKH M OOIIECTBEHHOM JKH3HU, TIO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPESHHO HCIIOIb30BaTh UX B
MTOBCEIHEBHOM KU3HU. B TOXe Bpems oBjiajzeHrne aOCTPAKTHBIMHU W JIOTUYECKH CTPOTHMH
MaTeMaTUYECKUMHU KOHCTPYKLIMSIMH pPa3BUBAECT YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCThH YTBEPIKIEHHUSI, UCIIOIb30BaTh 0000ICHHE U KOHKPETU3AIIUIO,
abCcTparupoBaHKe U aHAJIOTHI0, GOPMHUPYET KPEaTUBHOE U KPUTHYECKOE MbIIieHue. B xoe
u3ydeHus: anreOphl M Hadal MaTeMaTHYeCKOTO aHalih3a B CTapIIe IKOJe ydaluecs
MOJIY4YalOT HOBBIM OMBIT PEIIeHUs MPUKIAJAHBIX 3aJa4, CaMOCTOSTEIHHOTO MOCTPOCHHS
MaTeMaTUYECKUX MOJICJICH peaJIbHBIX CUTYallM U UHTEPIPETALMH TTOJTYYEHHBIX PEIICHUH,
3HAKOMSITCSl C MPUMEpPAMH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJEC, HAYKE U B
HCKYCCTBE, C BBIJAIOIINMUCA MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMM.

Kypc oOnamaer 3HauuTENbHBIM  BOCHUTATENbHBIM  MOTEHLHUAJIOM, KOTOPBIH
pean3yeTcsl Kak 4epe3 yueOHbINH MaTepHal, CnocoOCTBYIOMUN (HOPMHUPOBAHUIO HAYUYHOTO
MHPOBO33PEHUS, TaKk M 4Yepe3 chneuupuKy y4dyeOHOH MAesITeabHOCTH, TpeOyromei
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH, HPOJOJDKUTENbHOW KOHLEHTpAlMM BHUMAHUSA U
OTBETCTBEHHOCTH 3 MOJIYYE€HHBIN pe3yNbTarT.



B ocHoBe metoanku oOyueHus anredpe u HayajJaM MaTeMaTHYECKOTO aHAIN3a JICKHUT
JEeSTETFHOCTHBIN TIPUHITAI 00yUYEHUSI.

CtpykTypa Kypca «Anrebpa M Havalla MaTeMaTHYEeCKOrOo aHajiu3a» BKIIOYAeT
CJIEIYIOLIUE COIePKATEIbHO-METOANUECKHUE JIMHUM: «Huca U BeIYUCIeHUsD, « DyHKINU U
rpadukn», «YpaBHEHHS © HepaBeHCTBa», «Havama MaremaTtwdeckoro aHaimzay,
«MHOXkecTBa U JIoruKa». Bce OCHOBHBIE COJIEPKATEIbHO-METOIMYECKHE JIMHUN U3Y4ar0TCs
Ha MPOTSHKEHUU JIBYX JIET 00yUYEHUs B CTApIIeH 1IKOJIE, €CTECTBEHHO JOMOIHSA APYT Apyra
U TIOCTENEHHO HACHIIAACh HOBBIMM TeMaMU M pazjaeiaMmu. JlaHHBI Kypc sBISETCS
WHTETPATUBHBIM, IOCKOJILKY 00BEINHACT B C€0€ Co/lepKaHNe HECKOIbKUX MaTEeMAaTHUECKIX
JUCHUIUIAH: alire0pa, TPUTOHOMETPUS, MATEMAaTUUYECKUN aHaIW3, TEOPUSI MHOXKECTB U JIp.
[Io mepe Toro kak ydamuecs OBJIaJE€BAlOT BCE 0osiee MIUPOKUM MaTEMAaTHYECKUM
anmapaToM, Y HUX IOCJIEeI0BATEeNbHO (DOPMUPYETCS U COBEPILICHCTBYETCSI YMEHUE CTPOUTH
MaTeMaTUYECKYI0 MOJIeNIb PeaJbHOM CUTyallud, IPUMEHSTh 3HaHUS, TOJyYEHHBIE B Kypce
«Anrebpa W Hayaja MaTEeMaTHYECKOTO AaHAIW3a», I PEIICHUS CaMOCTOSTEIbHO
c(hOpMyTUPOBAHHOW MaTeMaTUYECKOW 3a/layu, a 3aTEM HHTEPIPETUPOBAThH MOTYyUCHHBIN
pe3ynbTar.

ConepxarenpHOo-MeTOAMYECKAasT JIMHUSA «Yucna W BBIYMCIEHUS»  3aBEpIIACT
(dhopMHUpOBaHNE HABBIKOB MCIOIB30BAHUS IEUCTBUTEIBHBIX YHCEI, KOTOPOE ObLIO HAYaTo B
OCHOBHOW mikozie. B crapmieli mikone ocoboe BHUMaHHE YAenseTcss (HOPMHUPOBAHUIO
MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIONIMX B CEOSl MCIOJIH30BAHUE PA3TUYHBIX
(dhopM 3anucu 1eUCTBUTEILHOIO YK Cia, YMEHUE PAIIMOHATIBHO BBIMIOJIHATH ACHCTBUS C HUMH,
Jenath MPUKHUAKY, OIEHUBAaTh pe3ynbTaT. OOydaroniyecs TMOJY4YarOT  HaBBIKU
MpUOIMKEHHBIX BBIUYMCICHUM, BBITIOJIHEHUS JCHCTBUN C YWCIAMH, 3alUCaHHBIMH B
CTaHAApTHON (opMe, UCIIOJIB30BaHUS MATEMAaTUUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIOBBIX
BBIPAKEHU.

JIunus «YpaBHEHUS U HEPABEHCTBA» peaM3yeTcsl Ha MPOTSHKEHUH BCEro 00yUYeHUs B
CTaplieil IIKoJe, MOCKOJIbKY B KaKIOM paslieie MpoTrpaMMbl MPEAYCMOTPEHO peIICHHE
COOTBETCTBYIOMIMX 3ama4. OOyuaronuecs: OBIaIeBalOT PAa3IMYHBIMU METOJaMU PEIICHUS
[EIbIX, PAlMOHAIBHBIX, HWPPAMHOHATBHBIX, TOKA3aTEeNbHBIX, JOTapUIMUUYECKUX W
TPUTOHOMETPUUECKUX YpPaBHEHUN, HEPABEHCTB M UX cHUCTeM. llomydeHHble yMeHUs
UCITOJIB3YIOTCS TIPH HWCCJACAOBAaHMHM (DYHKIIMH C TIOMOIIBIO TPOM3BOIAHOM, pEIICHUN
MPUKIAAHBIX 3a/Jad W 3aJad Ha HAaXOXKJICHHWE HAMOOJBIIMX M HAUMCEHBINUX 3HAYCHUN
dbynkuuu. J[anHas comepkaTebHas TUHUS BKITIOYAET B ce0s1 Takke GOpMUPOBAHNE YMEHUN
BBITIOJIHATH  pacu€Thl 1m0  (GopmynaMm, TpeoOpa3oBaHUs MEIbIX, pPAIHOHATBHBIX,
HUPPAMOHATBHBIX U TPUTOHOMETPHUYECKUX BRIPKCHHM, a TAKKE BRIPAKCHHH, COTEPIKAIIIIX
cTernieHn u Jorapudmel. biarogapst n3ydeHuto anreOpandeckoro MaTepuaia MPOUCXOIUT
JanbHEHIIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAKTHOTO MBINIJICHUS YYaIIUXCH,
(bOpMUPYIOTCS HABBIKK JEAYKTUBHBIX PACCYKICHHA, paOOThl ¢ CUMBOJBHBIMU (hopMamu,
NPEJCTABICHNUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PaBEHCTB M HEPABEHCTB.
Anrebpa mnpemnaraeT S(pPEeKTUBHBIE WHCTPYMEHTHI MJIsi PEIICHHUS] MPAKTUYECKUX |



€CTECTBEHHO-HAYUYHBIX 3a/1a4, HArJAJIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak SI3bIKa
HayKH.

ConepxarenbHo-MeToqudeckas JuHus «DyHKIUY U rpa@uKku» TECHO MeperuieTaeTcs
C APYTMMH JIMHUSIMU KypCa, IMOCKOJIBKY B KAaKOM-TO CMBICIIE 3aJaET MOCIEN0BATENbHOCTh
W3ydeHuss Marepuana. V3ydeHuWe CTENeHHOHW, TOoKa3aTelbHOH, JIOTapu(MHUUECKOW U
TPUTOHOMETPHUECKUX (YHKIIUNA, UX CBOMCTB W IpadMKOB, HUCIOIb30BaHNE (HYHKIIMHA IS
pelIeHus 3aa4 U3 APYyrux y4yeOHbIX MPEIMETOB U PEalbHOM JKU3HU TECHO CBSI3aHO KAaK C
MaTeMaTHYECKUM AHAJIM30M, TaK U C PEUICHUEM YpPaBHEHUN W HepaBeHCTB. Ilpu 3TOoM
OomnpIlioe  BHUMaHWE yaAenseTcss (OPMHUPOBAHMIO YMEHHUS BbIpaXaTrh (opMyIamMu
3aBUCUMOCTH MEXIY DPa3IUYHBIMUA BEJIMYMHAMH, WCCJIENIOBATHh TOJYYCHHBIC (YHKIIUH,
CcTpouTh uX rpaduku. Marepuan 5TOil cojepKaTeIbHOW JIMHUM HAIICJIeH Ha Pa3BUTHE
YMEHUM W HABBIKOB, IO3BOJISIIOIIMX BBIPAXXaTh 3aBHCUMOCTH MEXAY BEJIWYMHAMHU B
paznmuuHoi (opMme: aHaIUTUUECKOHM, rpaduuecko u cioBecHOW. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3alluH, UCTIOIb30BaHUIO aHAJIOTUH.

CopepxarenpHast nuHUS «Hawama wMaremMaTHdeckoro aHain3a»  IMO3BOJISET
CYIIECTBEHHO PaCIIUPUTH KPYT KaK MaTeMAaTUYECKUX, TAK ¥ IPUKIATHBIX 337124, JOCTYITHBIX
00y4aroluMcsi, y KOTOPBIX MOSBISIETCS BO3MOKHOCTh MCCIIE0BAaTh U CTPOUTH TpapuKH
GbyHKIUH, onpenenaTh UX HauOoNIblIMe U HAaUMEHbIINE 3HAYEHMsI, BBIUMCIATH IJIOLIAAN
buryp u O0O0BEMBI TeN, HAXOAWTb CKOPOCTH M YCKOpeHus mpoueccoB. JlanHas
CoJiep)KaTeNbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTU IMOCTPOCHHSI MATEMAaTUYECKUX
MOJIETIE peasibHbIX CUTYyallUi, HaX0XK/IEHUsI HAWTy4YlIero pelieHusl B MPUKIIAJHbIX, B TOM
YHClie COLMATbHOIKOHOMHUYECKUX, 3a7adax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTH4YE€CKOTO
aHajau3a crocoOCTBYET Pa3BUTHIO AOCTPAKTHOTO, (POPMaTIbHO-JIOTHYECKOTO U KPEaTUBHOIO
MBIIUICHHSI, (POPMUPOBAHUIO YMEHHUHN paclo3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMAaTHUKH B
HayKe, TeXHUKe U HucKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
MOJIyYEHHBIX B XOJI€ Pa3BUTUSI MaTEMAaTUKHU KaK HAyKH, U UX aBTOPaX.

ConepxarenpHO-MeTOAMYECKAsT JUHUA «MHOXKECTBAa H JIOTUKa» B OCHOBHOM
MOCBSIIEHA 3JIEMEHTaM TEOPHUHU MHOYKECTB. TEOpPETUKO-MHOKECTBEHHBIE INPEICTABICHUS
MIPOHMU3BIBAIOT BECh KypC IIKOIHHOM MaTEMaTUKH U TIPeJiaratoT Hanbosee yHUBEepCaTbHBIN
SI3bIK, OOBEAUHSIONIMN BCE pa3feibl MaTEeMAaTHKU M €€ TPHUIIOKECHUM, OHU CBS3BIBAIOT
pa3Hble MaTEeMaTUYECKUE JUCHUIUIMHBI B eauHoe 1enoe. [lodToMy BaxkHO JaTh
BO3MOYKHOCTh IIKOJIbHUKY IOHHMAaTh TEOPETUKOMHOMXECTBEHHBIN S3bIK COBPEMEHHOM
MAaTEMATUKU U UCIIOJIb30BATH €r0 JJISI BBIPAXKECHUS CBOUX MBICJIEH.

B xypce «Anrebpa m Hayanma MaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKXKe
OCHOBBI MaTEMaTUYECKOTO MOJACIMPOBAHUS, KOTOPHIE MPU3BAHBI CHOPMHUPOBATH HABHIKU
MOCTPOEHUSI MOJIeNIel peajbHBbIX CUTYAllMi, MCCIEAOBAHMS 3THUX MOJIETEH C MOMOIIBIO
anmapara anreOppl M MaTeMaTHUYECKOrO0 aHajlu3a W UHTEPHpPETaldd MOJTYyYEHHBIX
pe3yabTaroB. Takue 3aaHusl BIUIETEHBI B KXKJbIA U3 Pa3AesioB MPOTrPaMMbl, TOCKOIbKY
BECh MaTepuall Kypca HIMPOKO HCIOIb3YeTCs sl pEelleHus MPUKIaAHBIX 3anad. [lpu
pPEIICHUN pealbHBIX MPAKTHUYECKUX 3aJad ydalllhecs pa3BUBAIOT HaOJI0aTeIbHOCTD,



YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThbCs, HCIOIb30BaTh aHAJOTHIO,
00001aTh U KOHKPETH3UPOBATh MpobiemMy. JlesTensHOCTh M0 (OPMUPOBAHUIO HABBIKOB
pelieHusl MPUKIaTHBIX 3a7ad OpPraHu3yeTcs B IpoOLecce H3YYeHHS BCEX TeM Kypca
«Anrebpa 1 HayajJa MaTEMaTUYECKOTO aHATTNU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM muiaHe Ha M3y4YeHUE Kypca aiareOpbl U HavYall MaTeMaTUYECKOro aHajau3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Heaemo B 10 kimacce u 3 yaca B Henenmto B 11 kiacce,
BCETO 3a JiBa roja ooyuenus — 170 gacos.

COAEPXAHHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciaa v BLIYUCJICHUSA

Panronansupie  uncna. OOBIKHOBEHHBIE U JCCATUYHBIC JpOOW, TMPOIICHTHI,
OECKOHEUHbIE TepuoanYeckue apodu. ApudMeTHUYECKUE ONepaluu ¢ PalHOHAIBHBIMU
yucaaMu, IPeoOpa3oBaHUs YMCIOBBIX BbipaxkeHUM. [IpuMeHenue qpo0eii u MpoIeHToB JJIs
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACiEH 3HAHUU U PEaJIbHOW KU3HU.

JlelicTBuTenbHbIE  uyKcia.  PanMoOHanbHBIE W HppalMOHAIbHBIE  YHMCIIA.
ApudmeTrrnyeckue onepamuu ¢ 1eCTBUTEIbHBIMU YyucaaMu. [IpubamkEHHbIE BEIYUCIICHMUS,
MpaBujIa OKPYIVIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BHIYUCICHUN.

Crenenbp ¢ nenbiM nokazareneM. CrangapTHas (opma 3amucu JAeMCTBUTEIBLHOTO
yrcina. Mcrnonb3oBanue noaxosiien opMbl 3aUCcH ASUCTBUTEIBHBIX YUCEIT JJISl PELICHUS
MPaKTUYECKUX 3aJ1a4 U MPEICTABICHUS JaHHBIX.

ApudmMernuecknii KopeHb HaTypajabHOU creneHu. JledcTBus ¢ apuMeTuyecKUMHU
KOPHSIMH HaTypaJIbHOU CTETICHHU.

CuHyC, KOCHMHYC M TAHI€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
APKTAaHT'E€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA
ToxnaecTBa U TOXKIECTBEHHbIE IIPEOOPA30BAHUS.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUU. OcHoOBHbIE
TPUTOHOMETPHUYECKUE (HOPMYIIBIL.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pellleHEe HEPABEHCTRA.



Meton nHTEpBAIIOB.
Pemenue neibix 1 JpoOHO-pallMOHAJIBHBIX YPABHEHUN 1 HEPABEHCTB.
Pemenne nppanoHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.
[IprmeHenne ypaBHEHH U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a4a4 U 3a1a4
U3 pa3InYHbIX 00JACTEN HAYKU U PEATIbHOM KU3HU.

DYyHKIUHU U TPAPUKHU

Oyukuus, crnocoOsl 3amanus ¢GyHkuu. ['padux ¢yskumu. B3aumHo oOpaTHbIC
GyHKIMH.

O6macth omnpezneleHUss M MHOXKECTBO 3HaueHWd (QyHkuuu. Hynmum  ¢dyHkomm.
[IpomexxyTKH 3HAKOMTOCTOSHCTBA. YETHBIE N HEUETHBIE (DYHKITUH.

CrenenHas GyHKIUS ¢ HATypaJIbHBIM M LIETBIM MOKa3ateseM. E€ cBolicTBa u rpaduxk.
CaoiicTBa u rpauk KOpHs N-0il CTENEHHU.

TpuroHomerpuyeckas OKpY>KHOCTb, ONpPEIEIECHUE TPUTOHOMETPUYECKUX (DYHKIIMMA
YHUCJIOBOTO apr'yMEHTAa.

Hauajga mareMaTHuecKoOro aHajm3a

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMS MOCJIENOBAaTEIbHOCTEH. MOHOTOHHEIE
IIOCJIE0BATEIILHOCTH.

Apudmernueckas 1 reomeTpuueckas mporpeccun. beckoneuHo yObIBarommast
reoMmeTrpuyeckas nporpeccus. Cymma 0€CKOHEYHO yOBIBAIOIIEH TreOMETPUIECKOM
nporpeccun. DopMyia ClI0KHBIX MPOIEHTOB. Mcoib30BaHUE MPOTPECCUU IS PEILICHUS
peabHBIX 33724 MPUKIIATHOTO XapaKTepa.

MHoKecTBa U JIOTHUKA

MHoOXecTBO, oOmepalnuyd  HaJl MHOXKecTBamMu. [[uarpammelr  Ditnepa—BenHa.
[IprmeHeHne TeOPETUKO-MHOKECTBEHHOTO anmnapara JJjis ONUCAHUS PEAIbHBIX MMPOLIECCOB
U SBJICHUM, IPY PEIICHUH 3374 U3 IPYTUX yu4eOHBIX mpeaMeToB. Omnpesenenne, Teopema,
CJIECTBUE, OKA3aTEIbCTBO.

11 KITACC

Yuciaa v BLIYHCJICHUA
Harypanbhsbie u uensie uncia. [Ipu3Haku 1eIMMOCTH LEIbIX YACEI.
Crenensb ¢ palMOHAIBHBIM MOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudwm yncna. JlecaTuyHble 1 HaTypajJbHbIE JOrapru(MBI.



YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXXEHUI, COAEPKALIUX JIOTapU(MBI.

IIpeoOpa3oBaHue BbIpaXEHUM, COIEPIKALUX CTENEHH C PALIMOHAIBHBIM I10KA3aTeIEM.
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHMS 1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TMHENHBIX YpaBHEHUN. Pellenre npukiIaIHbIX 3a1a4 ¢ TOMOILBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHUM.

Cucremsl u COBOKYIIHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB.

HpI/IMGHeHI/IC ypaBHeHHﬁ, CUCTCM N HCPABCHCTB K PCIICHNUIO MAaTCMAaTHYCCKUX 3a1a4 U
3a1a4 U3 Pa3/IMYHBbIX obOnacrtei HAaYKH U peaHBHOﬁ ZKHN3HHU.

DOyHKUMU U TpaGUuKH

Oynkiusa. Ilepuoguyeckue ¢GyHkuuu. I[IpoMexyTku MOHOTOHHOCTH (PYHKIUH.

Makcumymbl 1 MUHUMYMBI (pyHKIIMU. Hanbomnpiiee 1 HauMeHblee 3HaueHne (PyHKIUU Ha
MIPOMEKYTKE.

Tpuronomerpuueckue PyHKITUU, X CBONCTBA U TPaPUKH.

[TokazaTenbHas u jorapupmuueckas QyHKUHUU, UX CBOMCTBA U rpaduKH.

Hcnons3oBanue rpa@ukoB (GyHKIMM 7151 pelIeHNs YPABHEHUHN U JIMHEUHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKIUN 71 UCCIICAOBAHUS TIPOLIECCOB U 3aBUCUMOCTEH,

KOTOpPbI€ BO3HMKAIOT MPHU PEIICHUH 3a7ad U3 JAPYTUX y4EeOHBIX MPEAMETOB U pEabHON
KU3HU.

Hayajia MaTeMaTH4eCKOro aHaIM3a
HenpepriBable GpyHKIMH. MeTO HHTEPBAIOB /ISl PEIICHUs] HEPABEHCTB.
[IpousBoanas ¢pynkuuu. ['eomerpudeckuii u GpU3MUECKUN CMBICI TPOU3BOAHOM.

[IpousBoanbie dneMeHTapHBIX (QYyHKIUHA. DOpMyNbl HAXO0XKIACHHUS MPOU3BOTHOM
CYMMBI, IPOU3BEJICHUS U YACTHOTO (DYHKITUH.

[IpumeHnenre NPOM3BOIHON K UCCIENOBAaHUIO (YHKIIM HAa MOHOTOHHOCTH H
aKCTpeMyMbl. Haxoxaenrne HanOoIbIIero 1 HAMMEHBIIEro 3HaYeHUs (PYHKIIMKU Ha OTPE3KeE.

[IpumeHeHne MPOU3BOIHON NJIS1 HAXOXKIEHUS HAWIYYILEro PEeIIeHUs B MPUKIIATHBIX
3ajjauax, AJIs ONpeesIeHUs] CKOPOCTH IIpoLecca, 3aAaHHOT0 (POpMYJIOH MU TpaduKOM.

[lepBoobOpasnas. Tabnuia nepBoOOpa3HBIX.

WNurterpan, ero reomeTpudeckuii U Gpuznueckuii cMbICiI. Beruucienue WHTErpaia mo
dhopmyne Herorona—JleliOnuia.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHoro npenmMera «MareMaTtuka» JOJHKHO 00ecrieunBaTh JOCTUKEHHUE Ha
YPOBHE CpeIHEro o0mero oOpa3oBaHMs CIEIYIOMIMX JUYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTrpaMMbl yueOHOro npeamera «MareMaTukay
XapaKTEePU3YIOTCS:

Fpamz[aHCIcoe BOCITUTAHHUC:

c(hOPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3UIIMK OOYYaIOIIETOCsd KaK AaKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUHCKOro O0OIIeCTBa, MPEICTABIEHUEM O MaTEMaTUYECKHX
OCHOBaX (PYHKIITMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUM, MPOIEAYP TPaXITaAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHl U TMp.), YMEHHEM B3aHMOJIEHCTBOBATh C COLIMAJIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUM € HX (PYHKUIUSIMU W Ha3zHaueHuem. llatpuoTmyeckoe
BOCIIUTaHUE:

c(hOPMUPOBAHHOCTHIO POCCUMCKON TpaKJaHCKOW UIACHTUYHOCTHU, YBaXKEHUA K
MpOUIJIOMY M HACTOSIIIEMY POCCUMCKOW MATEMATUKH, LIEHHOCTHBIM OTHOIICHUEM
JOCTUAKECHUSAM POCCUUCKUX MATEMAaTUKOB M POCCHUMCKOM MAaTE€MAaTHYECKOW IIKOJbI, K
HCITOJIb30BAHUIO THX JIOCTHKEHUM B IPYTHX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

=

JIyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHHSL:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Haponaa; c(popMHPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMS, JSTHUYECKOTO TIOBEACHHUSA, CBS3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JOCTH)KEHUN HAyKU U JIEATENbHOCTHIO YYEHOr0; OCO3HAHHUEM JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETUUECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHWEM K MHpPY, BKJIIOYas OCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, PEIICHHH, pacCyXJICHWUW; BOCHPUUMUMBOCTHIO K
MaTE€MaTUYECKUM aCIEKTaM Pa3jIuvHbIX BUJOB HCKYCCTBA.

dusznyeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHUSI NMPUMEHSATh MAaTeMaTUYECKUE 3HAHHMS B HHTEpecax
310pOBOIo U 0e30MmacHoro o0pasa )KM3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
(3mopoBOo€e MHUTaHHME, COANAHCUPOBAHHBIM pPEXUM 3aHATUH M OTAbIXa, peryJspHas
busznueckass  aKTUBHOCTb);  (PU3UYECKOTO  COBEPIICHCTBOBAHMS, TPU  3AHATHUAX
CHOPTUBHOO3IOPOBUTEIBHON 1€ATEITBHOCTBIO.



TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM LIEHHOCTH TPYIO0JIIOOMS; HHTEPECOM K pa3IMYHbIM
chpepam MNpodecCHOHAIBHON NEATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOH U €€
NPUJIOKEHUSIMH, YMEHHMEM COBEpILAaTh OCO3HAHHBIM BbBIOOp Oynymied mnpodeccun u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTBIO M CIOCOOHOCTBIO K
MaTeMaTHYEeCKOMY OOpa30BaHHUIO U CaMOOOpPAa30BAHMIO HA MPOTSHKEHUU BCEH JKU3HU,
TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PEILIEHUU MPAKTUYECKUX 33]a4 MaTeMaTHYECKOM
HaIpaBJIECHHOCTH.

DKOJIOTMYECKOe BOCIIMTAHUE: C(bOpMI/IpOBaHHOCTBI-O AKOJIOTUYECKOM KYJIbTYPHI,

ITIOHMMAaHHCM BJIMSAHHA COLMAJIBHO-

SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLUAIBHOU CpeJibl, OCO3HAHUEM
rJI00aJbHOIO XapakTepa »JKOJOTMYECKUX MpoOJeM; OpHEHTAMel Ha MpPUMEHEHUE
MaTeMaTUYECKUX 3HAHUM JUIsl pellieHus 3aJady B 00JacTH OKpYJKaroulell cpejsl,
IUTAHUPOBAHMSI TOCTYIIKOB U OIIEHKM MX BO3MOXHBIX IOCIEICTBUUA JUIsI OKpY’Karollei
CpeaBl.

IlerHOCTM HAYYHOrO IIO3HAHUA: c(OPMHUPOBAHHOCTBIO  MHUPOBO33PEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHUA HAYKH H O6IL[€CTB€HHOI>'I IMPAaKTUKH, ITIOHUMAaHHUCM MaTeMaTUYECKOM HaYKH KaK
C(bepbl YEJI0BEUECCKOM JACATCIBbHOCTH, J3TaIlOB ee Pa3BUTHUA W 3HAYHMMOCTH I PAa3BUTHA
OUBUINX3allNK, OBJIAACHUEM A3BIKOM MAaTCMAaTUKHU U MaTeMaTHYEeCKOM KyJ'IBTypOﬁ KakK
CpeacTsomMm IIO3HAaHUA MUpa, TOTOBHOCTBIO OCYIICCTBIIATD IMPOCKTHYIO u
HCCICAOBATCIBCKYIO ACATCIIBHOCTh HHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble  pe3yibTaTbl OCBOEHHUS MPOTrpaMMbl  y4yeOHOTO  MpeaMeTa
«MaremaTuka» XapaKTepU3YIOTCSl OBJIAJICHUEM YHUBEPCAIbHBIMU NO3ZHAEAMEIbHLIMU
oeticmeusmMu, YHUBEPCANbHBIMU ~KOMMYHUKAMUBHLIMU  OeUCMEUAMU, YHUBEPCANbHBIMU
DPe2YIAMUBHBIMU OCUCTNEUAMU.

1) VYuueepcanvhvie nosnasamenvuwvie Oeticmeus, 00ecneyusaom Gopmuposarue
0a308bIX KOCHUMUBHBIX NPOYECco8 o0byyarowuxcs (0ceoeHue Memooos NO3HAHUSL
OKPYHCAIOUe2c0 MUpa, NpUMEHeHUe N02UYeCKUX, UCCAe008ameNbCKUX onepayuti, yMeHuu
pabomams ¢ ungpopmayueii).

ba3oBbie Jornueckue nNeicTBUL:

« BBUSBIIATH U XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TMOHATUN, OTHOLIEHUH MEXAY [MOHATUAMH;, (POPMYIHPOBATH



OTIpe/ieNieHUs] OHATUIN; YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCHU(PHUKAIUH,
OCHOBaHMs JIs1 0000IIEHNS U CPaBHEHM I, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYIUpPOBaTh M  MpeoOpa3oBBIBATH  CYXKICHUS:
YTBEpAUTEIIbHbIE U OTPULATENIbHbIE, €IWHUYHBIC, YaCTHBIE W OOIIUE;
YCIIOBHBIE;

BBIABIIATDH MAaTCMAaTHYCCKHUC 3aKOHOMCPHOCTH, B3aMMOCBI3HU 151
IMPpOTUBOPCYUSA B (baKTaX, JaHHBIX, Ha6J'IIOI[€HI/IHX N  YTBCPIKACHUAX,
npeaiaraTtb KpUuTCpuun IJis1 BBISABJICHUSA SaKOHOMepHOCTefI u HpOTHBOpG‘-IPIfI;

ACJIaTb BBIBOJAbI C HCIIOJIB30BAHUCM 3dKOHOB JIOTHKH, ACAYKTHBHBIX H
HNHAYKTHUBHBIX YMO?)aKJII-OIICHPlf/'I, YMOBaKJ'II-O‘{CHI/Iﬁ 11O aHAJIOTHH,

IIPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUM (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTAIIUIO,
OPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOJIBL

BBIOMpATh CIOCO0 perieHus yuyeOHOM 3aauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJIEe TOAXOMAIMNNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBrbIe ucciienoBarenbCcKue IEUCTBUA:

MCIIOJIb30BaTh BOMPOCKHI KaK HCCIIEIOBATEIHCKUM UHCTPYMEHT TO3HAHUS;
dbopmyIpoBaTh BOMPOCH], (UKCHPYIONME MPOTHBOpPEUYUE, MPoOIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4eCcKOTo
0o0beKTa, SBJCHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIy
00BbEKTaMH, SIBJICHUSMH, IPOIISCCAMMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI TIO Pe3yJIbTaTam
POBEAEHHOTO HAONIOACHUS, HMCCIICIOBAHUS, OICHHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IMPOTHO3UPOBATH BO3MOIKHOC PA3BUTUC IIPOHCCCA, a TAKIKC BBIABHUIATH
MMPCAIIOJIOKCHHUA O €T0 PA3BUTHU B HOBBIX YCIIOBUAX.

Pabota ¢ nundopmarmei:

BBIABJIIATD I[erI/II_[I/ITBI I/IHqJOpMaI_[I/II/I, JaHHBIX, HGO6XOI[I/IMBIX JJIA OTBETA Ha
BOIIPOC U AJIA pCIICHUSA 3aa4YM;



BbIOMpaTh  MHGOPMAIMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MUH(OPMALIHIO
Pa3IMYHBIX BUJOB U (POPM IIpEICTABICHMS;

CTPYKTYpHUpPOBaTh HH(POpPMAIIKIO, MIPEACTABIATH €€ B pa3InyHbIX (hopmax,
WLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTD uHbOpMaIu 110 CaMOCTOSITEIIEHO
c(hOpMYIUPOBAHHBIM KPUTCPHSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbLE oeticmaus,

obecneuusaiom cghopmuposannocmo COYUATILHBIX HABLIKOG

ooyuarowuxcs. Ob1eHue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYX IAEHUS B COOTBETCTBUHU C YCIOBUSMU
U LIeJIAMH OOLLEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IIMCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUSA 110 XOAY PELICHUS
3a7a4i, KOMMEHTUPOBATh IIOJIYYEHHBIN PE3YIIbTaT;

B X0J1€ 00CYKJE€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJIEH, HAllEIEHHbIE HA MTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXIEHUS C CYXICHHUSAMH JIPYTUX
YYaCTHUKOB JAHaliora, OOHapyXKUBaTh pa3iId4yMe U CXOJCTBO IMO3ULUH; B
KOPPEKTHOI popme popMyIHpoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;

NPEACTABIATh  pe3yJbTaTbl  pPEIICHHs  3aJauyd,  SKCIEPUMEHTAa,
UCCJIEIOBAHMS,  TPOEKTa;  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHUYECTBO:

MMOHUMATh W UCITIOJIB30BATh MPEUMYIIICCTBA KOMaHAHOW U MHIUBHIyaTbHOU
paboTHl TpHU penicHUH YYeOHBIX 3a/ad; MPUHUMATHh I€h COBMECTHOMN
NEATCILHOCTH, IJIAHUPOBATh  OPTaHM3aIldI0  COBMECTHOW  paboThI,
pacnpenensaTh BHABI pabOT, JOTrOBapHBAThCSA, OOCYXAaTh NPOIECC U
pe3ynbTat padoThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CYKAeHUS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIC); BBITIOJHITH CBOK YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JEHCTBHS C JAPYTMMH YJICHAMH KOMAaHJIbI;
OIICHMBATh KA4e€CTBO CBOCTO BKJaJa B OOIIMA TPOIYKT IO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHUCTBHSI.



3) Vuusepcanvnvie pezynsamuenvie Oeticmsus, 0Oecnevusarom
Gopmuposanue CMbICIOBbIX YCMAHOBOK U JHCUSHEHHLIX HABLIKOB
JIUYHOCU.

CaMoopraHu3anus: COCTaBISTH IJIaH, AITOPUTM PEILICHUs 3a/1a4u, BEIOUpATh
CIIOCO0 pelIeHus ¢ YYETOM UMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBAaTh W KOPPEKTUPOBATh BApUAHTHl pEHICHUH C y4E€TOM HOBOH
uHpopMmaiuu. CaMOKOHTPOJIb:

« BIQJETh HAaBBIKAMH TIO3HABaTENbHOM pediekcud Kak OCO3HAHUS
COBEpIIAEMbIX AEHCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB;
BJIAQJE€Th CHOCOOAMU  CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3ynbTaTa penieHus MaTeMaTHYeCKON 3a/a4ud; MPEABUACTh TPYAHOCTH,
KOTOPBIE MOTYT BO3HUKHYTH MPU PEUICHUH 3a/1a4l, BHOCUTH KOPPEKTHUBHI B
JIESITEIbBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HailJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

+ OILICHUBAaTh COOTBETCTBHE pe3yJbTaTa 1EIU U YCIOBUSM, OOBSICHATH
IPUYMHBI TOCTHXKEHUS WJIM HENOCTMIKCHUS PE3YyJIbTaTOB JEATEIBHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTo Kypca «Anredpa ¥ Hauajga MaTeMaTHYECKOTO aHAIIN3a»
Ha YPOBHE CpeaHero oOIiiero oOopa3oBaHHs JIOHKHO 00eCHeYrBaTh JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KUIACC

YucJia 1 BLIYUCJICHUSA

OnepupoBaTh TOHATHAMHU: palUOHAIBLHOE U JICHCTBHTEIBLHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BoimonusaTe  apudmMeTrnueckue — omepalud ¢ palMOHaNbHBIMU U
JEHCTBUTEIbHBIMU YUCIIAMU.

BpInoaHAaTh HpI/I6JII/I)KéHHBIe BBIYHCIICHNU, MCIIOJB3Ys IIpaBHIIa OKPYIJICHHA,
ACJaTh IIPUKUJAKY U OLOCHKY PE3yJibTaTa BBIUMCIICHUH.



OHGpHpOBaTb IMIOHATUAMU: CTCIICHb C MLCJIbIM IIOKA3aTCJICM; CTaHIAapTHAA
(bopMa 3alInucu HGﬁCTBHTGHBHOFO quciia, KOPCHb HaTypaJILHOI?I CTCIICHH,
HCIIOJIB30BATh MMOAXOAAIIYTO (1)0pMy 3alIucu ,ZIGI?ICTBPITGJIBHBIX YUCCII IJIA PCIICHHA
MMPAaKTHYCCKUX 3aa4 U IPCACTABIICHUA JJaHHBIX.

OHCpI/IpOBaTI) MMOHATHUAMU: CHUHYC, KOCHMHYC U TAHI'CHC IIPOU3BOJIBHOI'O YIJIAd,
HCIIOJIB30BATD 3aIlIMCh ITPOMU3BOJIBHOI'O YTIJIa YCPC3 O6paTHBIe TPUT'OHOMCTPHUUCCKHUC

byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHSATUSIMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIBbHOE, HPPALIMOHATIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BoInonHATh npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUW W PEIIATh
TPUTOHOMETPUUECKNE YPABHECHMUS.

BoInonHAT TpeoOpa3oBaHusl LENBbIX, PALNUOHAIBHBIX W HPPalMOHAIBHBIX
BBIPAKEHNU U PEIIaTh OCHOBHBIE THIIBI LIEBIX, PAIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh YpaBHEHNS U HEPABEHCTBA I PELIEHUS MAaTEMAaTUYECKUX 3a/1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAYKH U PeabHOU KU3HH.



MonenupoBaTh peaNbHBIC CHUTyallud Ha S3BIKE anreOphl, COCTABIIATH
BBIDQKCHUS, YPAaBHEHMs, HEPABEHCTBA II0 VYCJIOBHUIO 3aJayd, WCCIEA0BATH
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATUAMU: (YHKIHS, CIIOCOOBI 3amaHus (QyHKIHH, 00JacTh
ONpEACTICHUs] ¥ MHOXECTBO 3HaueHWH (GYyHKIUH, Tpaduk (yHKIUU, B3aUMHO
oOpaTHbIe PYHKIINU.

OnepupoBath MOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKIIMH, HYIH (QYyHKIIUH,
MIPOMEKYTKHN 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pelieHUs] ypaBHEHUH.

Crpoutb U yuTaTh rpaMKi JUHEHHON (QPYHKIMHU, KBAAPATUYHON (YyHKLUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Ucnons3oBath Tpaduku (QyHKUUNA JAJISE  KCCIEIOBAHMS MPOIECCOB U
3aBUCHUMOCTEH MpU PEIICHUU 3aJay U3 APYIUX Y4EOHBIX MPEAMETOB U peajbHOU
YKU3HH; BBIpaXaTh (HOpMYyJIaMU 3aBUCUMOCTH MEX]Ty BEJIMUUHAMH.

Hauaja MmaTeMaTH4ecKoro aHajau3sa

OnepupoBaTh TOHSATUAMH: TOCIEIOBATEIBHOCTh, apudMeTHYeCcKas U
reoOMEeTpUYECKast MPOrPECCUH.

OnepupoBaTh TOHATUSIMHU: OECKOHEUHO YOBIBAKOIIAsi TreoMeTpuyecKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON MPOTPECCHUHU.

3agaBaTh MMoCJaCA0BATCIIbHOCTH PA3JIMYHBIMHA croco0amu.

Hcnonb30BaTh CBOKMCTBA MOCHEAOBATEIILHOCTEW U MPOrPECCUM ISl PELICHUS
pEAIBbHBIX 33]1a4 MPUKJIIATHOTO XapakTepa.

MHO0KeCcTBA U JIOTHKA
OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEpallii HaJ MHOXKECTBAMM.

Hcnons30BaTh TCOpCTHKO-MHO)KCCTBGHHBIﬁ arrapar ajisd onmMcaHus peaJibHbIX
IIpoHcCcCoOB U HBHCHHﬁ, IIpH PCUICHUHU 3aJ1a4 U3 IPYI'UX y‘—Ie6HBIX npcaAmMCcTOB.

OnepupoBaTb  TMOHATHUIMU: ornpeJeseHue, Teopema, CJIe/ICTBHE,
JI0Ka3aTEIbCTBO.

11 KIIACC



Yucaa v BLIYUCJICHUSA

OnepupoBaTh TOHSATUSIMHU: HATypaJlbHOE, II€J0€ YHUCJIO; HCIOIb30BaTh
MPU3HAKYU JCIUMOCTH LEJBIX YUCEN, PAa3JIOKEHUE YUCIIA Ha TPOCThIE MHOXKUTEIN
JUTSL peleHus 3a/1ay.

OnepupoBaTh MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MOKA3aTEJIEM.

OnepupoBaTh MOHATUSAMHU: JIOTapu(dM YHUCHa, NECATUYHBIE W HATypaJIbHbIC
JoTapu(MBbI.

YpaBHeHUs U HEPABEHCTBA

HpI/IMCHSITL CBOMCTBA CTCIICHHU JJIA HpGO6p2130BaHI/ISI BI;IpEDKGHHﬁ;
OIICPHUPOBATH IMOHATHAMM: IIOKA3aTCIBHOC YPABHCHHC M HCPABCHCTBO, PCIIATh
OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ M HCPABCHCTB.

BoemmonHsaTe 1mpeoOpa3oBaHUs  BBIPAKEHUH, COJAEp)KalIUX JorapuQmsl;
OIEpUpPOBATh MOHATUSAMU: JIOTapU(PMUUECKOE YPAaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI TIOTapU(PMUYECKUX YPAaBHEHUIN U HEPABEHCTB.

HaXOIII/ITb PCIICHUA HpOCTGﬁHIHX TPUTOHOMCTPHUYCCKHUX HCPABCHCTB.

OnepupoBaTh MOHATHUSIMU: CHUCTEMA JIMHEWHBIX YPAaBHEHUW U €€ PEIICHHUE;
MCIIO0JIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH ISl PELICHUS ITPAKTUYECKUX 3a/1a4.

Haxonuts pemenus npocTelmx CUCTEM M COBOKYIHOCTEW paliMOHaJIbHBIX
YPaBHEHUM U HEPABEHCTB.

MopgenupoBaTh peajibHble CHUTyalldd Ha S3bIKE alreOpbl, COCTABIAThH
BBIPAKCHUSL, YPABHECHUS, HEPABEHCTBA U CUCTEMBI I10 YCIIOBUIO 3a7a4U, UCCIEN0BATh
MOCTPOEHHBIE MOJIEIH C UCTIOIH30BAHMEM alllapaTa ajreopshl.

@OyHkuuu U rpapuku

OnepupoBaTh MOHATHUSAMHU: TNEpUOAMYECKas  (PYHKUMS, [POMEKYTKH
MOHOTOHHOCTH  (YHKIIMH, TOYKH OKCTpeMyMa (YHKIMH, HauOoJybliee U
HauMeEHbIllee 3HAa4YeHWs (YHKIMKM HAa TIPOMEXKYTKE, HCIOIB30BaTh WX IS
UCCIEeI0BAHUS (PYHKIMH, 3aJJaHHON rpaduKOM.

OnepupoBaTh MOHATHSIMHU: TpapUKH TOKA3aTEIBHOM, JOrapupMUUYECKON u
TPUTOHOMETPUUECKUX (YHKLHUNA; U300pakaTh UX Ha KOOPIAWHATHOM IUIOCKOCTH U
WCIIOJIb30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxxaTh HA KOOPAMHATHOM MIIOCKOCTH TpaUKu TUHEHHBIX YPaBHEHUH U
UCIIOJIb30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBate rpaduku (yHKIUN A8 HUCCIAENOBAaHUS MPOLIECCOB U
3aBHUCHUMOCTEN U3 IPYrUX y4e€OHBIX IUCHUIUINH.

Hauaja MmareMaTH4eCcKOro aHajm3a



OmneprpoBaTh MOHATUSMU: HEMPEPbIBHAS (PYHKIIHS; MPOU3BOIHAS (PYHKIINU;
UCIIOJIb30BaTh TEOMETPUUECKUNA U (PU3NUECKUI CMBICT TTPOU3BOIHON ISl PEIICHUS
3a1ay.

HaxonuTe npou3BOIHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCISTH IPOU3BOIHBIC
CYMMBI, TPOU3BEIEHUS, YACTHOTO (DYHKIIUIA.

Hcnonp30BaTh NPOU3BOIHYIO JUIS UCCIIEOBaHMs (YHKIIUM HA MOHOTOHHOCTh
U SKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIECOBAHUS K IOCTPOEHUIO TPaUKOB.

Hcnonp3oBaTh IMPOU3BOAHYIO JII HAXOXIACHUSA HAWIY4YHICro pCIICHUA B
IMPUKIIaAIHbIX, B TOM YHUCJIC COIUAJIbHO-OKOHOMHWYCCKUX, 3a1a1aX.

OnepupoBaTh TOHATHUSAMHU: TIEpBOOOpa3Has W  HMHTETPAT, IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.

Haxonute mepBooOpa3HbIe dJeMEHTAPHBIX (DYHKITAI; BEIYUCIISATH HHTETPAIT IO
dbopmyne Herorona—JIeliOHuiia.

PemaTe nmpukiagHele 3a7add, B TOM YHUCIE COIMAIbHO-3KOHOMUYECKOTIO H
(U3UYECKOT0 XapaKTepa, CPEACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
ugposBbie
Ne HaumeHoBaHue pa3iesioB M TeM (undp )
n/m | TPOrpaMMbI B Kourpoabubie | [IpakTuyeckue o0pa3soBaTe/ibHbIe
cero
padoThI padoThI pecypceel
MHoxecTBa palliOHAIBHBIX U
1 NeHCTBUTENBHBIX YKcel. PalinoHansHble 14 1
ypaBHEHHUS U HEPABEHCTBA
Oynknun 1 rpadukn. CTEreHb C MelbiM
2 IIOKa3aTeseM 6
ApudpmeTnueckuii KOpeHb N—OW CTENEHH.
3 WppannonanbHble ypaBHEHUS U HEPABEHCTBA 18 1
@OopMyIIBI TPUTOHOMETPHH.
4 TpuronomeTpuueckre ypaBHEHUS 29 1
5 [TocnenoBarenbHOCTH U MPOTPECCUH 5
5 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 1

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

n/n

11 KITACC

Ne

HauMmenoBanue
pa3aesioB M TeM MPOrpaMMbl

IToBTOpeHue

[TokazarenbHas
¢bynkius. [lokazaTenbHble
YpaBHEHUS U HEPABEHCTBA

Jlorapudmuyeckas
¢bynkuus. Jlorapudpmuueckue
YpaBHEHUS U HEPABEHCTBA

Tpuronomerpuueckue
GyHKIIMM W HUX TpauKH.
Tpuronomerpuueckue
HEpaBEHCTBA

KoauuecTBO 4acoB

Bcero

13

15

10

KonTposbHbie

padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbBIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

IIpoussoaHas.
[IpuMeHeHne npou3BOHOM

24

Wurerpan 51 €ero
MIPUMEHEHUS

[ToBTOpEHME,
000011IeHIE, CUCTEMATH3AIAS
3HaHuii. Pemenne 3agau EI'D

OBILIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

11

22

102




HOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne Jlara uu@ppoBbIe
Tema ypoka
iy yp Beero KonrtpoibHeie | IIpakTH4ecKHe | y3yyenns o0pasoBaTe/bHbIE
padoTbI padoThbI pecypcbl
MHO€eCTBO, ONepaly HaJl MHOYKECTBaMU.
1 . 1
Huarpammel Ditnepa—Benna
Panmonanshbie yncna. OOBIKHOBEHHBIC U
2 JECSITHYHBIC IPOOH, TTPOLICHTHI, 1
OCCKOHEYHBIC TIEPUOAMYSCKHE APOOH
Apudmerrueckue onepanum ¢
3 palMOHAIBHBIMH YHCIIAMHU, 1
peoOpa30BaHUS YUCIOBBIX BBIPAKECHHIMA
[Tpumenenue apobeii 1 IPOIEHTOB IS
4 pelieHust NPUKIaAHbIX 33714 U3 Pa3IuYHbIX 1
OTpaciiel 3HAaHUM U PeaIbHOM KU3HU
[Ipumenenue qpobeii v IPOIEHTOB IS
5 pelieHust TPUKIAAHBIX 33]1a4 U3 Pa3IUYHbIX 1
OTpAacIiel 3HAaHUM U PEATbHOMN KU3HU
HeiicTBuTenbHble uncia. PanimonaabHbIe U
6 1

HppalluOHAJIbHBIC YU CIIa




ApudmeTrrueckue ornepaium ¢

7 JeCTBUTEIILHBIMU YHCIAMHU
[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
8 OKpYTJICHUS, TPUKUIKA U OLIEHKA
pe3yibTara BBIYMCICHUN
9 ToxecTBa U TOXKIECTBECHHBIE
npeoOpa3oBaHUs
10 VYpaBHeHUE, KOPEHb YPaBHEHUS
€paBEHCTBO, pellIeHNEe HEPABEHCTBA
11 H ,
12 Meto UHTEPBAIOB
Penienue nensix U ApoOHO-pAIMOHAIBHBIX
13 YpaBHEHU U HEPABEHCTB
KonrtpomnsHas padora no teme "MHokecTBa
14 paLMOHAIBHBIX U IECTBUTEIIbHBIX YHCEIL.
PanvonanbHble ypaBHEHUS U HEPABEHCTB"
15 DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3aumHuo oOpatHble pyHKIIMU
I'paduk pynkuuu. O6nacTs onpeaencHus u
16 MHOXeCTBO 3HaueHui pyHkmu. Hynu
¢dynknuu. [IpoMeXyTKH 3HAKOTTOCTOSTHCTBA
17

YéTtHble 1 HeUETHBIE PYHKLIUU




CrenieHs ¢ 1IEJIBIM ITOKa3aTeIIeM.

18 CrannaprHas opMa 3aricu
JEUCTBUTEILHOTO YHCIIa
Hcnonp3oBanue moaxoasimeii popmbl

19 3alUCHU ACUCTBUTEIBHBIX YHCEIT JIsS
pELIeHUs] TPAKTUYECKHX 3a]1a4 U
MIPEACTABJICHUS JAHHBIX
CrernenHast QyHKIUS C HATYPATbHBIM U

20 LeNIBIM TOKa3aTeseM. E€ cBolcTBa U
rpaduk
Apudmernueckuii KOpeHb HaTypaTbHON

21 CTETNeHU

29 ApudmMeTHIecKuii KOpeHb HATYPATbHOM
CTETNeHn
CaoticTBa apu(pMETUYECKOTO KOPHS

23 HaTypaJbHON CTENEHU
CaoticTBa apu(PMETUYECKOTO KOPHS

24 HaTypajJbHON CTENEHU

o5 CgoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJlbHOM CTETIEHU
JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU

26

N—OM CTeIeHU




HetictBus ¢ apu(METHIECKUMU KOPHSIMHU

21 N—Oi1 CTEeNEHU
28 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH
N—Oi1 CTENIEHU
JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH
29 N—oi1 cTeneHn
JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH
30 N—oil cTeneHu
31 Pemenue nppanvoHaibHBIX ypaBHEHUN U
HEPABEHCTB
39 Pemienne nppaniuOHAIbHBIX YPAaBHEHHUN U
HEPaBEHCTB
Pemenne nppanimOHAIBHBIX YPaBHEHUN U
33 HEPaBEHCTB
34 Pelienne nppanioHaIBHBIX YPaBHEHUN U
HEPaBEHCTB
Pelienne nppanioHaIBHBIX YPaBHEHUN U
35 HEPaBEHCTB
36 CoiicTBa u rpaduk KOpHS n-0il cTeneHu
37

CaoiicTBa U rpaguK KOpHSI -0l CTENEeHH




KonTtponpHas pabora o Teme

"ApupMeTHuecKuil KOpeHb N—Oi CTETIeHH.

38
WppannonaibHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOTO
apryMeHTa
CuHyC, KOCUHYC U TAHT'€HC YHCIIOBOIO

40 aprymeHra
ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

4l YHCJIOBOTO apryMeHTa

42 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas OKpyKHOCTb,

43 OIpEEIIEHNE TPUTOHOMETPHUYECKHUX
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

44 orpeziesieHue TPUrOHOMETPUUECKHX
(GYHKIMI YMCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

47 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

48

OCHOBHBIE TPUTOHOMETpPUYECKHE (HOPMYITBI




[IpeobpazoBaHre TPUTOHOMETPUYECKUX

49 BBIPAKCHUM
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
50 BBIPAKCHUM
51 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX
BBIPAKCHUI
[Ipeobpa3oBanue TPUrOHOMETPUUECKUX
52 BBIPAXKEHUM
[IpeobpazoBanne TPUTOHOMETPUUECKUX
53 BBIPAXKEHUM
54 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN
55 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI
56 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN
57 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN
58 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI
59 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN
KonTponbhas pabota no teme "dopmyst
60 TPUTOHOMETPHUH. TPUTrOHOMETPUYECKUE

ypaBHeHHUA"




HOCJIG,I[OB&TCJIBHOCTI/I, CIIOCOOBI 3alaHusA

61 rocjieoBaTeIbHOCTe. MOHOTOHHBIC 1
MOCJIEI0BATEILHOCTH
ApudmeTrndeckast U TeOMETpHUIECKast

62 nporpeccuu. Mcrnosnb30BaHUE POTPECCUH 1
JUTSL pEIIEHUs PeaTbHBIX 3a]1a4
MIPUKJIAHOTO XapaKkTepa
beckoHnewyHo yObIBaroIasi reoMeTpruiecKast

63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBbIBaIOLIE reOMETPUUECKON IPOrPECCUU

64 PopMyia CII0KHBIX IPOLIEHTOB 1

65 PopMyia CII0KHBIX IPOLIEHTOB 1
O000111eH1E, CUCTEMATH3allMs 3HAHNH 3a

66 Kypc aiareOpbl ¥ Hayal MaTeMaTH4eCKOTro 1
a"ann3a 10 xiracca

67 HroroBas koHTponbHas paboTa 1
O06006111EH1E, CUCTEMATH3allUs 3HAHU 3a

68 Kypc alnreOpbl ¥ Hadall MaTeMaTHIECKOTO 1
ananusa 10 kiacca

OBHIEE KOJIMYECTBO HACOB I10
68
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11 KIIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
Ne Jlara uudposbie
o/ Tema ypoka Beero Kontposbubie | Ilpakruyeckue u3ydyeHusi o0pa3oBaTejibHbIE
padoTbI padoTbI pecypcsl
1 [ToBTOpeHue 1
2 [ToBTOpEHUE 1
3 [ToBTOpEHME 1
[ToBTOpEeHUE
4 1
IToBTOpEeHnE
5 1
6 IToBTOpEeHune 1
7 BxonHast koHTpoJsibHAs paboTa 1 1
8 [Toka3zarenbHas (GyHKIMSA, €€ CBOWCTBA U 1
rpadux
9 [Toxa3zaTenpHast QpyHKIMS, €€ CBOMCTBA U 1
rpadux
10 1

IIokazarenbHbIC YpaBHCHUA




IlokazaTennHBIC YpaBHCHHA

11
12 [TokazarenabHble ypaBHEHUS
13 [TokazarenbHbIE HEPABEHCTBA
14 [TokazarenbHbIe HEPABEHCTBA
15 [TokazaTenbHbIC HEpABEHCTBA
CucTeMbl MOKa3aTebHBIX YPaBHEHUH U
16 HEPaBEHCTB
CucreMsbl IOKa3aTeIbHBIX YPAaBHEHHUH U
17 HEPABEHCTB
18 CucTeMbl MOKa3aTeNbHBIX YpaBHEHUH U
HEPaBEHCTB
O06o0011eHEe U cUCTeMaTU3aIHs
19 IIPOMJIEHHOT O
Konrtponsnas padora Nel
20
21 Jlorapugmsl
Jlorapudmsr

22




Jlorapudmsr

23
24 CaoiicTBa JiorapudmoB
CaoiicTBa JiorapudmoB
25
CsoticTBa norapuMoB
26
JlecsiTHUHBIC U HATYpaJIbHBIE JIOTAPUPMBI
27
Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U
28 rpaduk
Jlorapudmuueckas GyHKIIUA, €€ CBOWCTBA U
29 rpaduk
Jlorapudmuueckue ypaBHEeHUs
30
Jlorapudmuueckue ypaBHEeHUs
31
Jlorapudmuueckre HepaBeHCTBA
32

33

Jlorapudmuueckre HepaBeHCTBA




34

O000111eHrE U CUCTEMATU3 AL
MPONJEHHOTO

Kontposnbnas pabora No2

35
O06nacTb onpeneneHnus 1 MHOXKECTBO
36 3HAYCHUN TPUTOHOMETPUIECKUX (PYHKITHIA
37 YeTHOCTh, HEYETHOCTD, IEPUOTUIHOCTD
TPUTOHOMETPHYECKUX (DYHKIUIT
38 CBoiicTBO yHKIIMHU Y=COS X 1 ee rpaduk
29 CBoiicTBO yHKIIMHU Y=COS X 1 ee rpaduk
40 CBoiicTBO QyHKIMH Y=SIN X 1 ee rpapuk
41 CBoiicTBO QyHKIMH Y=SIN X 1 ee rpapuK
42 CoiicTBo QyHKIIMHU Y=tg X U ee rpadukx
43 CoiicTBo QyHKIIMHU Y=tg X U ee rpadukx
O0001meHne U cucreMaTu3anys
44

IIPOWIEHHOT O

45

KonTponbhas padota Ne3




[IpousBoaHas

46
[IpousBoaHas creneHHON QYHKIUU
47
[TpousBoHas CTEIEHHON QPYHKIIMU
48
[TpaBuna nuddepeHmpoBaHus
49
[IpaBuna muddepeHrpoBanus
50
[Tpou3BoHBIE HEKOTOPBIX DIIEMEHTAPHBIX
o1 byHKIMMA
59 [Tpon3BoIHBIE HEKOTOPHIX IEMEHTAPHBIX
byHKIMMA
- I'eomeTpuyeckuil CMBICI IPOU3BOIHOU

54

I'eomeTpuyecKknii CMBICI POU3BOIHON




O000111eHNE U CUCTEMATU3 AL

55 .
PO IEHHOTO
56 KonTpoabHas padora Ned
57 Bospacranue u yosiBanue QyHKINH
58 Bospactanue u yObiBaHUE QYHKIINH
59 OKcTpeMyMbl QYHKIUU
OKcTpeMyMbl QYHKIUU
60
[IpuMeHeHne pON3BOIHOM K TOCTPOEHUIO
61 rpaduKoB PyHKITHIA
[IprMeHeHne MPON3BOIHOM K TOCTPOEHUIO
62 rpadukoB QpyHKUINN
IIpuMeHeHne MPOU3BOJHON K ITOCTPOEHUIO
63 rpaduKoB (QyHKIHIT
Haubonrpiiee u HauMeHbllIee 3HaYEHHE
64 byHKIUN
Haubosnpiiee u HanMeHblIee 3HAYCHUE
65 byHKIIUA
Haubonpiiee n HaumMeHblllee 3HaYCHHE
66

byHKIIUN




67

O000111eHrE U CUCTEMATU3 AL
MPONJEHHOTO

68 O00011IeHIE U CUCTEMATU3AIUS
MPOMJICHHOTO

69 KontponsHas pabora Ne5

70 [TepBooOpaznas

71 HpaBI/ma HaXO0XJICHU HepBoo6pa3me

72 HpaBI/ma HaXO0XJICHU HepBoo6pa3me

73 [Lnomans KpUBOJIMHEHHON TpaNeuu 1
WHTEerpa

74 [lmomaae KpUBOJIMHEWHOW TpaAIEUU U
WHTEerpa

75 Brrunciienne naTerpaion

76 Brruucnenue uHTErpaion

77 Brruncienue miomanei ¢ IOMOIILIO
WHTETPaJIOB

78 Brruncaenue niomagei ¢ IoMOIIbIO

WHTETPaJIOB

O000I11IeHIE U CUCTEMATHU3aIUs

79

MIPOMIEHHOT O

80

KonTponbnas padorta Neb




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

8l 3HAHUU. Y paBHEHUS
82 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHUU. YpaBHEHUSA
83 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHuil. HepaBencrsa
84 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHuil. HepaBeHcTBa
85 [ToBTOpenue, 060061IeHNE, CUCTEeMaTH3aIUs
3HaHui. HepaBeHncTBa
[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
86 3HaHuii. HepaBeHctBa
[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
87 3HaHUH. CHucTeMbl ypaBHEHUN
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
88 3HaHui. CrucTeMbl ypaBHEHUN
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
89 3HaHui. OyHKIKH
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
90 3HaHui. OyHKIMH
91 Wrorosast KoHTpOJbHASA paboTa




92 Pemenue 3amay EI'D 1

93 Pentenue 3amau EI'D 1
Pentenue 3amau EI'D
Pentenue 3amau EI'D

94 1
Pemenue 3amau EI'D

95 1
Pemenue 3amau EI'D

96 1
Pemenue 3amau EI'D

97 1
Pemenue 3amau EI'D

98 1

99 Pemenue 3amau EI'D 1

100 Pemenue 3amau EI'D 1

101 Pemenue 3amau EI'D 1

102 Pemenue 3amau EI'D 1

OBHIEE KOJIMYECTBO YACOB I10 102
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






