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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueOHOT0 Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO
aHanu3a» 0azoBoro ypoBHs mis obydarormuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe PeiepanbHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPETHETO
oOmiero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMI,
IPEIbSIBISIEMBIX K MAaT€MaTUYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpazoBanusi. Peanuzanus mporpamMmbl OOECHEUYMBAET OBJIAJEHUE KIIOYEBBIMU
KOMIETEHIMSIMU, COCTABJISIOIIMMUA OCHOBY JUII CAMOPa3BUTHUS U HENPEPBIBHOIO
o0pa3oBaHMsl, LIEIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOIO U MO3HABATEIBHOIO
Pa3BUTHA JIUYHOCTH OOYHAIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTH4YECKOTO aHAIM3a» SIBJSETCS OJAHUM U3
HauOojee 3HAYMMBIX B MPOTpamMMe CTapIied IIKOJIbI, IMOCKOJbKY, C OIHOU
CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y s H3Y4eHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTUYECKOE U
abCTpakTHOE MBINIJICHHE Yy4YalluXcsi Ha YPOBHE, HEOOXOIMMOM Jii OCBOCHUS
KypcoB HH(OpPMATUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO0 Kypca y4alllMecs OBJIaJ€BAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOTopas (popMyJIHMpyeT CBOU JOCTHXKEHHS B MaTEMaTUYeCKON dopme.

Kypc anreOpsl 1 Hauan MaTeMaTHYE€CKOro aHalu3a 3aKJIa/IbIBa€T OCHOBY IS
YCIICITHOTO OBJIAJAEHUS 3aKOHAMH (U3MKH, XUMHHU, OHOJIOTUH, TMOHHUMAHUS
OCHOBHBIX TEHJIEHIUH 5SKOHOMHKM M OOIIECTBEHHOW JKM3HH, IMO3BOJISIET
OpUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEAHEBHOM KW3HU. B TOXE BpeMs OBIIAJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHYECKHMMH KOHCTPYKLHUSMU
pa3BUBAaeT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPXKACHMSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMIo, abCTparupoBaHue U
aHaJIOTUI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlIeHHEe. B xone nzyueHus
anreOpbl M Hayajl MaTEMaTUYeCKOro aHaju3a B CTaplied IIKoJe Yydyaliuecs
NOJIy4atOT HOBBIM OMNBIT PELIEHHUS MNPUKIATHBIX 33Ja4, CaMOCTOSITEIBHOIO
NOCTPOEHUSI MaTeMaTUYECKUX MOJENIE pEeaIbHbIX CUTyaluid W WHTEpIpETalnu
MOJYYEHHBIX  PELICHWH, 3HAKOMATCA C  NOpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MPUPOJE, HAYKE M B HCKYCCTBE, C BBbIJAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPaMH.

Kypc ob6nagaer 3HaUMTENbHBIM BOCHUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanu3yeTcsl Kak 4epe3 y4eOHbI maTepuan, CoCOOCTBYIOMIMKA (POPMUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHMS, TaK M dYepe3 creuuduky ydeOHOM IesTeabHOCTH,



Tpebyroleit CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YJIbTAT.

B ocnoBe metomuku oOydenuss anreOpe M HauvajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUS.

Crpykrypa Kypca «Anredpa ¥ Hayaaa MaTeMaTUYECKOTO aHaJIN3a» BKIKOYAET
CIEAYIOUIME COAEPKATENbHO-METOANYECKNE JIMHUM: «Yucila W BBIYHUCICHUS»,
«Dyakmuun  u - rpaduku», «YpaBHEHUS W HEpaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHamusa», «MHOxecTBa U JIOrMKa». Bce OCHOBHBbIE
COZEPKATEIIBHO-METOJUYECKUE JIMHUUA H3Y4YalOTCsd HAa MPOTHKEHUU ABYX JIET
oOy4deHHusl B CTapllel ILIKOJE, €CTECTBEHHO AOIOJHAS APYr JIpyra U MOCTEIEHHO
HAChIIAsCh HOBBIMM TeMaMHU W pasgenaMu. JlaHHBIM Kypc  SABISIETCSA
UHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe CcoAepKaHue HECKOJIbKHX
MaTeMaTUYECKUX AUCLHUIUIMH: alreOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaJIn3,
Teopusi MHOXKecTB U JAp. [lo Mepe Toro kak ywamuecs OBJIAZE€BalOT BCE Ooiee
IMIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIEI0BaTENIbHO POpMHUpYETCs U
COBEpPLICHCTBYETCSI YMEHUE CTPOUTH MATEMATUYECKYI0 MOJENb PEAIbHOU
CUTyallud, TPUMEHITh 3HaHWA, MOJy4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEMaTHYECKOI0 aHaIu3a», JUISl PELIEHUS CaMOCTOATENbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIYYEHHBIN PE3YIbTaT.

CopepxarenbHO-MEeTOAUYECKas JIMHUS «Hucna M BBIYMCICHUS» 3aBEPIIACT
¢bopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS AEMCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTo B OCHOBHOM IIkoJie. B crapmiell mkose oco0oe BHUMaHHUE YJIENSETCA
(OpMUPOBAHNIO NPOYHBIX BBIYMCIUTENBHBIX HAaBBIKOB, BKIIOYAKOUIIMX B ce0s
UCIOJIBb30BaHUE DPAa3IMUYHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBINOJHATh JEUCTBUS C HHMM, J€JaTh NPUKUAIKY, OLICHUBATH
pe3ynpTaT. OOydarommecss MOMY4YalOT HAaBBIKU MPUONMKEHHBIX BBIYUCICHUM,
BBIMIOJIHEHMSI JIEHCTBUM C YMCIAMM, 3allUCAaHHBIMM B CTaHAapTHOW (opme,
VICIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKCHUM.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOydeHuss B CTapuiedl MIKoJie, MOCKOJbKY B KaXIOM paszzesie MNporpamMmbl
IPEIYCMOTPEHO PEIlIEHHE COOTBETCTBYIOIMX 3anad. OOydaromuecs: OBJIAZEBaIOT
pa3IMYHBIMU METOJAMU PELICHUS LEJbIX, PALUOHAIBHBIX, HUPPALMOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMH,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHNs UCTIOJIB3YIOTCS IPU UCCIEA0BAHUN
(GYHKIMI C MOMOUIBIO MPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 33Ja4 U 33434 Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJlep)kareibHasl JIMHUSA BKJIOYAeT B ce0sd Takke (QOpMUPOBAHUE YMEHMH
BBIMOJHATh pacdy€rsl Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, & TaKXKE BBIPAXKECHUH,



COJIepKalMX CTerneHn u Jjorapudmel. brarogaps u3yueHuio anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIEEe  Pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPakTHOTO MBIIUICHUS YydYaluxcs, (OPMHUPYIOTCS HAaBBIKM JETyKTUBHBIX
paccyxaeHuil, pabOTl C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PAaBEHCTB M HEPABEHCTB. Airedpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHl MJIi pELIEHUS MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToAMYeCcKass JUHUA «DyHKIMM U TpaduKh» TECHO
NIEPEIUIETACTCS C IPYTUMH JINHUAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD W3Y4YECHHUS MaTepuraa. N3yuenne CTEIIEHHOU,
MO0Ka3aTeIbHOH, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoOB, UCIIOIb30BaHUE (DYHKLIMU IS pEIICHUs 3a7ad U3 JPYrMX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK W C pEIIeHHEeM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM 00ibIIOE BHUMaHHE
ynemnsieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiep)KaTebHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUM
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXATh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMH B
pa3nuuHOi (opMe: aHATUTHUECKOH, rpaduueckoil u cioBecHoi. Ero msydenwue
CIOCOOCTBYET Ppa3BUTHIO aNTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUH, UCTIOJIb30BAHUIO AaHAJIOTUH.

CopnepxxarenpHas nuHUAA «Hadana MareMaTndeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYMHBIX O0YYarOMIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEI0BATh U
cTpouTh rpadukd (YyHKUUH, ONpEeAeNsTh HX HauOOJbIIMNE W HAUMEHBIINE
3HAUEHUs, BBIYUCIATH IUiomiaau (uUryp U oObEMBI Tell, HAXOIUTh CKOPOCTH U
YCKOpPEHMS IIpoleccoB. JlaHHas colep:KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MAaTEMATHYECKMX MOJEIEU pealbHbIX CHUTYalHH,
HaxXO0XJICHUS HAWIYYLIETO PELICHHs B INPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMHUYECKHUX, 33Ja4ax. 3HAKOMCTBO C OCHOBaMM MAaTE€MaTUYECKOIO aHaIu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (POPMAIBHO-IOTHUYECKOTO U KPEAaTUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHUI pACIIO3HABATh IPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. (OOywaromiyecss Y3HAIOT O
BBIJIAIOIIMXCSl PE3yJIbTaTaX, IIOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATUKH Kak
HAyKH, U UX aBTOpax.

ConepxaTeabHO-MeTOANYEeCKas JIUHUS «MHOKECTBA U JIOTMKa» B OCHOBHOM
IIOCBSLIEHA  JJIEMEHTaM  TEOPHUM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIC
IIPEACTABICHNS POHU3BIBAIOT BECHh KYPC MIKOJBHOW MATEMATHUKHU U IPEIJIararoT



Haubosee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
IIPUJIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUYECKUE NHUCLUIUIMHBI B €IHHOE
nenoe. [Io3ToMy Ba)XHO JaTh BO3MOKHOCTH IIKOJIBHUKY IOHMMATh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMAaTUKU M MCIOJIb30BAaTh €ro I
BBIPAKEHUSI CBOMX MBICJIEH.

B kypce «Anrebpa M Hayaia MaTeMaTHYECKOrO aHAJINW3a» MPHUCYTCTBYIOT
TaKK€ OCHOBBI MAaTEMAaTHYECKOTO MOJEIMPOBAHUSA, KOTOPBIE IIPU3BAHBI
c(OopMHPOBATh HABBIKH MIOCTPOEHUS MOJIETIEN peabHbIX CUTYalUi, UCCIIEAOBAHUS
ATUX MOJEJEH C MOMOULIbIO ammapaTa aiaredpbl U MaTeMaTHUYECKOI0 aHajau3a U
VHTEPIPETALUK NIOJyYCHHBIX pEe3ynbTaToB. Takue 3aJaHus BIUIETCHBI B KaXIbIN
U3 Pa3JeJI0B IIPOTPAMMBI, IOCKOJIBKY BECh MAaTEPUAII Kypca IHUPOKO MUCIOJIb3YETCS
JUIS pelIeHus NMPUKIaAHbIX 3aaa4. [Ipyu pemennn peasbHbIX MPAKTUYECKUX 3a7ad
ydauiiecs: pa3BUBAalOT HAOJIIOAATENBHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOIb30BaTh AHAJIOIHMIO, 0000IIATE U KOHKPETH3UPOBATH
npobiieMy. [lesTenbHOCTh MO (OPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATIHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUEHHs BCEX TeM Kypca «Aniredpa M Hayana
MaTEMaTUYECKOrO aHaIn3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOGHOM miaHe Ha HM3ydeHHE Kypca aiareOpbl M Haval MaTeMaTH4YeCKOro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 vaca B Henento B 10 kiacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenus — 170 gacos.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KUIACC

Yucaa v BIYMCJICHUSA

Pannonansupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue aApodu. ApudpMeruyeckue  omnepauuu ¢
palMoOHANIbHBIMU YHCIIAMU, PE0Opa30BaHKs YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB JAJisl PEIIeHUs MPUKIAAHBIX 337ad U3 Pa3IMYHBIX OTpaciei
3HAHUU U PEaJIbHOM KU3HM.

elictBuTenpHple 4nciia. PalnvoHalbHBIE W UPpALMOHANBHBIE YHCIIA.
Apudmernueckre omnepaudd ¢ JeWCTBUTENbHBIMU yuciaamu. [IpubnumxéHHbie
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHN.

Cremmenp ¢ menbiM  mokazateneM. CranmaptHas Qopma  3amucu
JNEUCTBUTENHLHOTO uwncha. Vcmonp3oBaHwe mOAXOASIIeH  (HOPMBI  3amHCH
JNEWCTBUTEIBHBIX YHUCEN [JI PEIICHUS NPaKTUYECKUX 3aJad W IPEACTaBICHUS
JAHHBIX.

ApudpmeTnuecknii  KOpeHb  HATypaldbHOM  cTemeHd.  JleHcTBus  C
apu(pMeTHYECKUMU KOPHAMU HATYpaJIbHOMN CTETICHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHUHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE IPEOOPA30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUUECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeToxa uHTEpBaNOB.

Pemenne nenpix u [poOHO-pALIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanmoHaibHbBIX YPAaBHEHUM U HEPABEHCTB.

Pemrenue TpuroHOMETpUYECKUX YpaBHEHUM.

[IppuMeHeHnE ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaT€MAaTHYECKHUX 3a7ad
¥ 3371a4 U3 Pa3IMYHBIX 00acTel HAYKH U PeasibHOM KU3HU.

DyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amaHus ¢GyHkouu. ['paduk  ¢dyskiuu. BzaumHO
oOpaTHbIe PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOXKeCTBO 3HaueHud (ynkumuu. Hymu Qyskium.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHast pyHKIMS C HATypalbHBIM U IENbIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS n-Oi CTENEHHU.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

Hauasa MmaTeMaTH4eCKOr0 aHAJIHU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJEA0BATEIBbHOCTEN.
MOHOTOHHBIE IOCJIEI0BATENBHOCTH.

ApudmeTrnueckast 1 reOMETpHUECcKast Mporpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcronb30BaHUE Mporpeccuu s
PELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoKecTBO, omnepanuu HajJ MHOxKecTBaMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHBIX
MPOLIECCOB U SIBJICHUM, TIPU PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENbCTBO.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanpublie u nensie uncna. [Ipu3sHaku 1eMMOCTH LENBIX YUCE.

CreneHb ¢ palMOHAIBHBIM NIOKa3areseM. CBOMCTBA CTEIECHH.

Jlorapu¢m umncna. JlecaTuyHble U HATypajabHbIE JOrapu(MBbI.

YpaBHeHUs U HEPABEHCTBA

[Tpeobpa3zoBanue BbIpaX)EeHHM, COEPIKALIUX JOTapru(MBI.

[IpeoOpa3oBanre BBIpAXKEHUN, COAEPKAIIMUX CTENEHH C PalUOHAIBHBIM
IIOKa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIaJHbIX 337a4 C NOMOILBIO
CHUCTEMBbI JIMHEHHBIX YPABHECHUM.

CucreMsl M COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajad M 3aJad U3 pazIUYHbIX OO0JacTell HayKu MU peajbHOU
KU3HH.

DYyHKUMH U TPaPUKH

®Oynkuusa. [lepuoguueckne  QyHkuuu. [IpoMexyTkm  MOHOTOHHOCTH
¢yHkun. MakcumyMbl 1 MUHUMYMBbI ¢GyHkiuu. HaunOosbliee M HamMmeHbIlee
3HaYeHHe (PYHKIIMU HA TIPOMEXKYTKE.

TpuronomeTrpruueckue QyHKIUH, UX CBOWCTBA U TPapUKH.

[ToxazarenbHast u gorapudmuueckas QyHKIUU, X CBOMCTBA U IpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIHMA A7 pElICHUs] YPaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA i HCCIAENOBAHUS TIPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT MPU PEIICHUU 3a/ady U3 APYruX y4eOHBIX
MPEAMETOB U PEATILHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajIu3a

HenpepriBabie ¢pyHKIIMN. MeTon HHTEPBAIOB 7Sl PELICHHS] HEPABEHCTB.

[IponsBonnass  ¢yHkuuu. [eomerpudyeckuii ©u  (QU3NUECKUNA  CMBICT
MIPOU3BOJTHOM.

[IpousBoaHble  dJ€MEHTApHBIX  QyHKUUNA.  DOpMyJabl  HAXOXKIACHUS
IPOM3BOJHON CyMMBI, POU3BEIACHUS U YACTHOTO (DYHKITUH.

[IpumeHeHne MPOU3BOIHON K MCCIENOBaHUIO (YHKIUIT HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HauYeHus (QYHKIMKU Ha
OTpE3KE.

[IpumMeHeHne NPOU3BOAHOM JUIA HAXOXKACHUS HAWIIY4dIlIEero pEIICHUs B
NPUKIAIHBIX 3aJa4yax, I ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIOo
dbopmynoit uiu rpadpuKoM.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX.

WNHuterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIci. Beruuciienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO mipeameTa «MartemaTuka» JTOJDKHO 0OecreyrBaTh
JIOCTHKEHHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHUsl CIEAYIOIMINX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTo TMpeameTa
«Maremartuka» XapakTepu3yIlTCs:

['paxxgaHckoe BOCIIMTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaK aKTHBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS DPA3JIMYHBIX CTPYKTYp, SIBJICHMMH,
OpoLeAyp TpaxIaHCKOro oOmiecTBa (BBIOOpBI, ONPOCHI W Ip.), YMEHHUEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSAMU 1 Ha3HAUYCHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKOM IPa’KJaHCKON HIEHTUYHOCTH, YBAKEHUS K
IIPOLLJIOMY U HACTOSAIIEMY POCCHMCKOW MaTEMATUKH, [ICHHOCTHBIM OTHOILIEHHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMAaTHYECKOM IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUsSX, chepax
HKOHOMMUKHU.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUS,
CBA3aHHOT'O C MPAKTHYECKUM IPUMEHEHUEM JOCTHXKEHUN HAYKU U IEATEIbHOCTBIO
Y4€HOT0; OCO3HAHUEM JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayIIEro.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MAaTE€MaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajady, peneHun, pacCyXIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATHYECKUM aCIEKTaM Pa3Iu4HbIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIUTaHUE:

c(OPMUPOBAHHOCTBIO YMEHMSI NPUMEHATh MAaTEMaTU4YECKHE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 370POBbIO (30pOBOE MUTAaHHUE, COANTAHCUPOBAHHBIA PEXKUM 3aHATHI U

OT/BIXA, peryispHas buznueckas AKTUBHOCTB); buznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
NEATEIIBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbIC ILIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
CaMOOOpa30BaHUI0 HAa MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTEeMaTUYECKOW HAPaBIECHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO 3KOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIIMSHUS
COLMAJIbHO-D)KOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOIHON M COLUAIBHOU
Cpenmpl, OCO3HAaHHWEM TJOOATBHOTO XapaKTepa JKOJOTHYECKUX MpoOJeMm;
OpHEHTallMel HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JJIsl PEIICHUs 3a/lady B
00JIaCTH  OKpyXKalolel cpeabl, IUJIAHUPOBAHHUS TMOCTYNKOB U OLEHKH HX
BO3MOHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOLIEH CPEJIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM W  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl UYeJOBEHYECKON AesTEeNbHOCTH, STaloB €€
pa3BUTHS M 3HAYMMOCTH Uil PA3BUTHS LMBUIM3ALMHU; OBJIAJECHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIIECTBIIATh MPOEKTHYIO U HCCIEI0BATENIbCKYIO JEATEIbHOCTD
VHJVMBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHMS MPOrpaMMbl Y4E€OHOrO MpeaMera
«Maremaruka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANLHLIMU — KOMMYHUKAMUGHBIMU
oelicmeusiMU, YHUBEPCANbHbIMU PeSYNAMUBHIMU OCUCMBUIMU.

1) Vuusepcanvnvie  noznasamenvHvle  Oelicmesus, obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNpoOYeccos odyuaowuxcs (oceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowe2o  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCC1e008ameNbCKUx onepayull, yMeHuti pabomams ¢ ungopmayuet).

ba3oBble JIOTMYECKUE IEUCTBHUS:

* BBISIBJISITh U XAapPaKTEpU30BaTh CYIIECTBEHHBbIE NMPU3HAKK MaTeMaTUYECKHX
00BEKTOB, TMOHATHUH, OTHOIICHUA MEXIY MOHIATHAMU; (DOPMYyIUPOBATH
OTpe/ie]ICHUs]  MOHATUN; yCTAHABIHMBATH  CYIICCTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBaHMUA i1 OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3a;



¢ BOCIIPUHUMATh,  (OpMynHpoBaTh M  NPeoOpa3OBbIBATh  CYXKIACHHUS:
yTBEpJIUTENbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacTHbIE M OOIUIHE;
YCIIOBHBIE;

*BBISIBJISIT ~ MAaTE€MaTU4YeCKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3H U
OpOTUBOpEUYMs. B (paKTaxX, [HaHHBIX, HAOJIONEHUSAX U YTBEPKICHUIX;
npemjiaraTb  KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH M
IIPOTUBOPEYNH;

e IeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 33aKOHOB JIOTMKH, IEAYKTHBHBIX M
VMHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKJIIOUCHHH 110 aHAJIOTUH;

* [IPOBOJIUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKIAEHUN (MPsSIMBIE U OT NMPOTUBHOIO), BBICTPAaUBATh apIyMEHTALHUIO,
OPUBOJUTH MPUMEPHl W KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJBI;

*BBIOMpATh crnoco0 pemeHnss y4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEUIeHMs, BHIOMpaTh Hauboiee MOAXOAANMNA C y4ETOM
CaMOCTOSITEJIbHO BBIICJIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBaTeNnbCKUE JEUCTBUS:

* ICTIOJIB30BAaTh BOIPOCHI KaK MCCIIECNOBATEIbCKANM WHCTPYMEHT IIO3HAHUS;
(opMynupoBaTh BOINPOCH], (UKCHUPYIOIIME IPOTUBOPEUUE, MIPOOIIEMY,
yCTaHaBIMBaTh HCKOMO€ U  JaHHOe, (OpMUPOBATh  THIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UIUIO, MHEHUE;

* [IPOBOAMTH CAMOCTOSITEIBHO CINIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTAaHOBJIEHUID OCOOEHHOCTEM MAaTeMaTH4YEeCKOrO0 OOBEKTa, SBICHMUS,
IpOLIECCa, BBISBICHUIO 3aBUCUMOCTEH MEX]y OOBEKTaMH, SIBICHUSIMH,
IIPOLIECCAMHY;

* CAMOCTOSITEIFHO (hOPMYIHPOBATH OOOOIIEHUS U BBIBOJBLI 10 pe3yjbTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIENOBaHMsl, OLEHUBATh JOCTOBEPHOCTH
IOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

* IPOTHO3MPOBAaTh BO3MOKHOE Pa3BUTHE MPOLECCa, a TAKXKE BbIIBUIaTh
IPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabota ¢ nuadopmanueii:

* BBISIBJIAITh J€PUIUTHI MH(OPMAaLMU, JAaHHBIX, HEOOXOIUMBIX Uil OTBETa Ha
BOIIPOC U ISl pELICHUS 3a/1a4H;

* BBIOMpATh WH(GOPMALIMIO U3 UICTOYHUKOB Pa3INYHBIX TUIIOB, aHAJIM3UPOBATh,
CHUCTEMAaTU3UPOBAaTh M HMHTEPIPETUPOBATH HHOOPMALUIO PaA3TUUYHBIX
BUJIOB U (hOpM IIpEICTABICHUS;

* CTPYKTYpPUpPOBaTh MH(OPMALMIO, NMPEACTABIATh €€ B pa3InyHbIX (opMax,
WJUTIOCTPUPOBATh IpapuuecKy;



* OIICHUBATH HaJEKHOCTD uHbOopMaIun 1o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmsus, 0Oecnevusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01ieHue:

* BOCIIPUHUMATh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHIMHU
U TEIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBHIPAKATh CBOIO TOYKY
3peHUs] B YCTHBIX U MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelieHus 3aja4i, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ysbTarT;

*B XOJIe¢ 00CYXIEHUS 3a/1aBaTh BOMPOCHI MO CYIECTBY OOCYX IAaeMOU TEMBbl,
POOJIEMBI, pelIaeMoi 3a/1a4uu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOMCK
pEIIeHNs; COMOCTaBISATh CBOUM CYXKICHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB Juaiora, OOHapy»XMBaTh pa3linuuMe W CXOJICTBO IMO3UIIMMA; B
KOPpeKTHOU GopMe hopMyTupoBaTh pa3HOTIacHs, CBOM BO3PAKEHHUS;

e PEJICTABIISATH PE3YAbTATHI PEIICHUSI 3a/1a4H, SKCTICPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTA; CAaMOCTOSATEIHLHO BBIOMpATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a]a4 MPe3eHTAIMN U OCOOCHHOCTEH ayAUTOPHH.

CoTpyIHUYECTBO:

* IOHUMATh U MCMOJB30BATh MPEUMYIIECTBA KOMAaHIHON U MHAUBUAYAJIBLHON
paboThl TIpU pernieHUM yYeOHBIX 3a/lady; MPUHAMATH I1€h COBMECTHOMN
NEeSATeTbHOCTH, IUIAHUPOBaTh  OPTaHU3AIMIO COBMECTHOM  pabOThI,
pacnpenenartb BUAbl padOT, IOrOBapUBATHCS, OOCYXAAaTh MPOLECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

* Y4aCTBOBaTh B TPYIIOBBIX opmax padboThl (00Cy)aeHusl, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbI» W WHBIE); BBIMOIHATH CBOIO YacTh pabOTHl M
KOOPJIMHUPOBATh CBOW JICEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

3) Ynueepcanvnvie  pecynamuenvie oelicmaus, obecneuusaom
Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHHUS 3a/laul, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUI ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTpOJIb:

*BJIAJICTh HABBIKAMU  IO3HABATENbHON  peduieKcuM KaKk  OCO3HAHUS
COBEpILAEMBIX JCHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTAaTOB;
BIaJeTh CHoco0aMu  CaMONPOBEPKH, CAaMOKOHTPOJIL Ipolecca H
pe3yJpTaTa perieHusi MaTeMaTHYeCKOn 3a/1auH;



* IPEABUIECTH TPYJIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPU PEIICHUU 331a4H,
BHOCUTH KOPPEKTHBBI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE pE3yJibTaTa LEJId W YCIOBUSM, OOBICHATH
IIPUYMHBl TOCTUXKEHUSI WM HEIOCTHXKEHUS PE3yJbTaTOB JACATEIIBHOCTH,
HAXOAWTh OIIMUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Hayansa MaTeMaTHUYECKOTO aHAIHU3a»
Ha YpPOBHE CpeaHero oOmero o0pa3oBaHUs JOJKHO 00ecneunBaTh JAOCTHXKEHHE
CJIEIYIOUINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

10 KUIACC

Yuciia ¥ BIYMCICHUS

OnepupoBaTh MOHATHUSIMHU: PALMOHAIBHOE U JEHWCTBHUTEILHOE YHCIIO,
OOBIKHOBEHHAsI U JECSTUYHAs APOOb, POLIEHTHI.

BoinmonHATe  apudmeTHueckue — Omepalud € PAlMOHAIBHBIMM U
JEHCTBUTEIbHBIMU YU CIIAMH.

BoinonuaTe npuOImkEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBUjla OKPYTICHHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHHMN.

OnepupoBaTh NMOHATUSAMHU: CTEIEHb C LEJNBIM IIOKa3aTesIeM; CTaHJapTHas
dopMa 3amMcu JEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEINEHHU;
UCIOJI30BaTh MOAXOIAILYI0 (POPMY 3alUCH EHCTBUTEIBHBIX YUCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHNS JTaHHBIX.

OnepupoBarh MOHATUAMU: CUHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIUIA;
UCIIOJIb30BAaTh 3aIKCh TPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHblE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTth NOHATHSAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3oBaHUsl LIENBIX, PAMOHATBHBIX W HPPAMOHATbHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE THUIIBI  LEJbIX, PAlUOHAIBHBIX U
VPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
W 3371a4 U3 Pa3IMYHBIX 001acTel HAYKH U PeasIbHOM KU3HU.



MopenupoBaTh pealbHbIC CHUTyalldd Ha S3bIKEe anreOphl, COCTaBISATH
BBIDAKCHUSA, YPABHEHHUs, HEPABEHCTBA MO YCJIOBUIO 3aJaud, HCCIEAOBATH
MOCTPOEHHBIE MOJIEIH C UCIIOJIB30BAHUEM aIlaparta aareopsl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (YHKIMSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
OmpezeNeHUus] U MHOXECTBO 3HAueHUN (QYHKIUH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH H HEYETHOCTh (DYHKIMM, HYIH
GyHKIMH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA.

Ncnonb3oBathk rpaduku GyHKIUN 111 peIICHUS] YpaBHEHUMN.

CtpouTh U 4MUTaTh TPAPUKU JTUHEHHONW (PYHKIIMH, KBaIPATUYHOU (PYHKIIHH,
CTENEHHOU (PYHKITUHU C T[ETBIM ITOKA3aTEIEM.

Hcnonb3oBath rpaguku QyHKIUN Uil UCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEHN MPU pElIeHUH 3a/1ad U3 JIPYruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOPMYyIaMHu 3aBUCUMOCTH MEX/Ty BEIIMUNHAMH.

Hauana MaTeMaTH4ecKOro aHajamn3a

OnepupoBaTh TMOHATHUSMH: TOCIEAOBATEILHOCTh, apumeTHdeckas u
r€OMETPUYECKASI IPOTPECCUMU.

OnepupoBaTh MOHATUAMHU: OECKOHEUHO YObIBaroliasgs TreoMeTpuyecKas
porpeccusi, CyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCHH.

3amaBaTh MOCIEAOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
peaNbHbIX 3a/1a4 MIPUKIIAJHOIO XapakTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHIATUSIMU: MHOKECTBO, OTEPALIMHU HAJ MHOKECTBAMM.

HNcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar sl ONHCAHUS
peaybHBIX MPOILIECCOB U SIBICHHUM, MpU pEHIeHUH 3a7ady M3 APYruX ydeOHbIX
MIPEIMETOB.

OnepupoBaTb  MOHSTUAMMU: ONpeAEIIEHHUE, Teopema, CIEACTBHUE,
JI0OKa3aTeIbCTBO.

11 KUIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMU: HATypaJbHOE, IIE€JI0€ YHUCIO; MCIOJIb30BaATh
MPU3HAKN JIEIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YMCIIa HA MPOCTHIE MHOXUTEIIH
JUISL PEILICHUS 3a1a4.

OnepupoBaTh MOHITUEM: CTETIEHb C PAIMOHATBHBIM MTOKa3aTEIEM.

OnepupoBarh MOHATHAMU: JOTapuPM 4YHCIIA, TECATUYHBIC U HATypalbHBIC
JorapuQMsbI.



YpaBHeHMs U HEpaBeHCTBA

[IpumensTb  cBOMCTBa CTemeHW JUid NpPeoOpa3oBaHUsl  BBIPAKECHU;
ONEpPUPOBATh IOHATHAMH: ITOKA3ATEIBHOE YPAaBHEHHE WM HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI [I0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

BoinonHATe  npeoOpa3oBaHusl  BBIPAXKEHWM, COJAEp)KaLIUMX JorapugMsl;
OIEpUPOBATH MOHATHIMHU: JIOTApU(PMUUIECKOE YpaBHEHHE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI IOTaPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB.

Haxonuts pemenus npocTeNmX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN M €€ DPEIICHHE;
UCIIOJIB30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3a1a4.

HaxomuTpk pemenus npocTeUnX CUCTEM M COBOKYIHOCTEN PAallMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopnenpoBaTh peajbHblE CUTYyallUM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDAKCHMSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBbl II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAaHUEM ammapaTa aareOpbl.

DYyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUSAMH: TEpHOAMYECKas  (DyHKUIUA, TPOMEXKYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKM OKCTpeMyMa (YHKIMM, HauOonibliee U
HauMEHbIlIee 3HAYCHHUs (QYHKIUMU Ha [POMEXKYTKE; MCIONb30BaTh HUX JJIA
uccienoBaHus PyHKINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUIECKON U
TPUTOHOMETPUUECKUX (DYHKLMI; N300paxaTh UX HA KOOPAMHATHOM IJIOCKOCTHU U
VICITOJIB30BATh IS PELICHUS YPABHEHU U HEPABEHCTB.

N3o06paxkath Ha KOOPJAWHATHOU TUIOCKOCTH I'padUKH JUMHEWHBIX YpaBHEHUI
Y MCIIOJIb30BaTh UX I PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnons3oBath rpaduku (QYHKIMA JUIS HCCIEAOBAaHUS MPOLECCOB H
3aBUCUMOCTEHN U3 IPYTruX y4eOHBIX AUCLHUIUIMH.

Hayana MmareMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSMU: HENMpephIBHAs (YHKIUS; MPOU3BOIHAS (DYHKIUU;
UCIOJIB30BaTh TEOMETPUUECKUN U (PU3NUECKHI CMBICI POU3BOIHOM AJIsl PEIICHUs
3amad.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH IPOU3BOHBIE
CYMMBI, IPOU3BEIEHUS], YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOM3BOIHYIO AJISl UCCIEN0BaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATH PE3YyIbTaThl UCCIECIOBAHMS K ITOCTPOEHUIO Tpa(hUKOB.

Hcronb30BaTh NPOU3BOAHYIO I HAXOXKACHWS HAWIydIIero pELICHHs B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: [E€PBOOOpa3Hass M MHTErpaj; IOHMMATH
reOMeTpUUECKU U GU3NYECKUIN CMBICT UHTErpasa.



Haxonute mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKIHM;, BBIYHCISATH HHTETPAI
no popmyne Herorona—Jleitoaua.

Pemate mpukiagHple 3aJa4d, B TOM YHCIE COIMAIBHO-DKOHOMHYECKOTO U
(u3MUECKOTro XapakTepa, CpeACTBAMH MATEMaTHYECKOTO aHAITU3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaunmMeHoBaHMe pa3/iesioB U TeM (mudpoBbIe)
Konrtpoabubie | IlpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
MHoOkecTBa pallMOHAJIBHBIX U
1 JICACTBUTEIBbHBIX YUCel. PalnOHAIbHBIE 14 1
YpaBHEHHS U HEPABCHCTBA
) Oyukunn U rpadukn. CTeneHs C HeIbIM 6
MoKa3aTenemM
3 Apudmernueckuii KOpeHb N—O¥ CTETICHH. 18 |
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopmyIibl
4 TpuroHoMeTpuu. T puronomerpuyeckue 22 1
ypaBHEHHUS
5 [TocnenoBaTeTbHOCTH M TIPOTPECCUH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 {
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3/ieioB U TeM (mudpoBbIE)
Konrtpoabubie | IlpakTuueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
CrermneHb ¢ pallMOHATLHBIM [TOKA3aTeIeM.
1 [oxazatenpHast pynkius. [TokazaTenbHbIe 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudpmuueckas GhyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEPABEHCTBA
Tpuronomerpuueckre GyHKIIUN U UX
3 rpaduxu. TpuroHomerpuueckue 9 1
HEPABEHCTBA
4 [IpousBoanas. [Ipumenenne nporu3BOIHON 24 1
5 HHuterpan u ero npuMeHeHUst 9
6 CucreMsl ypaBHEHUI 12 1
7 HarypanbHble 1 1ienbie yucia 6
8 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 13 )
3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne
n/u

Tema ypoka

KoanuyecTBO 4acos

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypcbl

MHo0€ecTBO, Onepalliy HaJl MHOKECTBAMHU.
Huarpammsl Diinepa—Benna

Panmonansabie yncna. OOBLIKHOBEHHBIE U
JEeCSITHYHBIE TPOOH, IPOIIEHTHI, OECKOHEUHBIC
MEePHOINYECKHE IPOOH

Apudmerndeckue orneparuu ¢
palnMoOHaAIBHBIMU YUCIIAMU, IPE0Opa30BaHUs
YHUCJIOBBIX BBIPAKEHUU

[Ipumenenue npoOeii U MPOLIEHTOB IS
perieHus MPUKIAIHBIX 3371a4 U3 Pa3TUIHBIX
OTpaciiel 3HaHUH U peaIbHON KU3HU

[Ipumenenue npoOeii U MPOLIEHTOB IS
perieHus MPUKIAIHBIX 3371a4 U3 Pa3TuIHBIX
OTpaciiel 3HaHUH U peaIbHON KU3HU

JeicTBuTenbHbIe yncia. PanmonaabHbIC U
HMPpAIMOHATILHBIE YHCIIa

Apudmerndeckre onepanum ¢
JeWCTBUTENLHBIMU YHCIIaAMHU

[TpuGnuxEHHbIE BEIYMCIICHUS, TPaBHUIIa
OKpPYIJICHUS, IIPUKUKA U OLICHKA pe3yibTaTa
BBIYMCIICHUI




ToxaecTBa U TOXKIESCTBEHHBIE

9
npeoOpa3oBaHUs
10 VYpaBHEHME, KOPEHb YPaBHEHHUS
11 HepaBeHncTBo, penieHre HepaBeHCTBa
12 Merton nHTEpBaAIOB
13 Pemenue nensix u [poOHO-pAIMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB
KonrponsHas pabora o reme "MHoOXkecTBa
14 palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCET.
PaunonansHble ypaBHEHHS U HEPABEHCTB"
1 OyHKIUA, CTIOCOOBI 3a/1aHus (PYHKITUH.
B3aumHo obpaTHBIE QYHKITUU
I'paduk pynkuuu. O61acTh onpeneaeHus u
16 MHOXECTBO 3HaueHu GyHkmu. Hymm
¢bysakuu. [IpoMexyTKH 3HAKOMTOCTOSHCTBA
17 UérHbie 1 HeU€THBIC PYHKITUU
CreneHs C 1EeNIbIM TOKa3aTelIeM.
18 CrannaptHas popma 3arucu
JNIEUCTBUTEILHOIO YHCia
Hcnonb3oBanue moaxosiied (hopMbl 3aITUCH
19 JNEHUCTBUTENBHBIX YHCET JIJISl PEIICHHUS
MPAKTUYECKUX 337a9 U TIPECTABICHUS
JAHHBIX
20 CrenenHast GyHKIHUS C HATYPAJIbHBIM U
1eNbIM TIoka3aTeneM. E€ cBoiicTBa u rpaduk
71 Apudmernueckuil KOpeHb HaTypaTbHON

CTCIICHHU




Apudmerndeckuii KOpeHb HATypaTbHOMN

22
CTEIIEHU

73 CaoiicTBa apu(hMeTUIECKOTO KOPHS
HAaTypaJIbHOMN CTEIIEHU

24 CaoiicTBa apu(MeTHIECKOTO KOPHS
HAaTypaJIbHOMN CTEIIEHU

)5 CgoiicTBa apuPpMETHICCKOTO KOPHS
HAaTypaJIbHOMN CTEIIEHU

26 JleiicTBus ¢ apuMEeTHUIECCKUMHU KOPHSIMHU N—
Ol cTeneHn

7 JleiicTBusI ¢ apru(METHUESCKUMH KOPHSIMH N—
Ol cTeneHn

73 JleiicTBusI ¢ apru(METHUCCKIUMH KOPHSIMH N—
Ol CTENEeHU

29 JleiicTBusI ¢ apu(METHUESCKUMH KOPHSIMH N—
Ol CTEIEeHU

30 JleiicTBus ¢ apuMETHUESCKUMHU KOPHSIMHU N—
Ol cTeneHn

31 Pemienue nppanyvoHanbHbIX YpaBHEHUN U
HEPABEHCTB

3 Pemrenne nppalMOHaIBHBIX YPaBHEHUN U
HEPaBEHCTB

33 Pemenue nppanroHanbHbIX YpaBHEHUN U
HEPaBEHCTB

34 Pemienue nppanvoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

35 Pemrenne nppaiimoHaIbHBIX YpaBHEHUU U




HEPaBEHCTB

36 CBoiicTBa U rpaduk KOpHS N-0i CTENEeHN 1

37 CgoiicTBa 1 rpaduK KOPHSI N-0¥ CTETICHU 1
KontponbHas padoTa mo teme

18 "ApudMeTnuecKrii KOpeHb N—0il CTETICHH. |
WppanmonanbHble ypaBHEHUS U
HEpaBeHCTBA"

39 CuHyC, KOCUHYC U TAaHT€HC YHCIIOBOTO |
aprymeHra

40 CuHyc, KOCUHYC U TAHT'€HC YHCIIOBOIO |
apryMeHTa

41 ApKCHHYC, apKKOCUHYC U apKTaHT€HC 1
YKCJIOBOTO apryMeHTa

4 ApKcuHYC, apKKOCHHYC U apKTaHT€HC |
YKCJIOBOTO apryMeHTa
Tpuronomerpuyeckas oOKpyXHOCTb,

43 onpeielICHUE TPUTOHOMETPUUIECKHUX (DYHKITHI 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyXHOCTb,

44 onpeielIeHUE TPUTOHOMETPUUIECKUX (DYHKITHI 1
YHCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1

47 OcHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

49 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX |

BBIPAKCHUI




[IpeoOpa3oBaHne TPUTOHOMETPHUIECKUX

50 . 1
BBIpKEHU N

51 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKCHUIN

50 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKCHUIN

53 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX |
BBIPAKCHUIN

54 Pemienue TpuroHoOMETpUYECKUX YpaBHEHUI 1

55 Pemenue TpUroHOMETpUUECKUX ypaBHEHUI 1

56 Pemenre TpuroHoMeTprUYEeCKUX ypaBHEHUN 1

57 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1

58 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1

59 Pemrenne TpuroHoMeTpuUEeCKUX ypaBHEHUN 1
Kontponbras padota nmo teme "dopmyiibt

60 TPUTOHOMETPUU. TPUTOHOMETPUUECKHUE 1
ypaBHEHUA"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUS

61 nocieqoBaTeIbHOCTEH. MOHOTOHHEIE 1
MOCJIEI0BATEIHHOCTH
Apudmerndeckas u reoMeTpudecKas

2 nporpeccuu. Vcnonb3oBaHue nporpeccuu |
JUIS peIlieHus] peabHbIX 3a]a4 MPUKIaHOTO
Xapakrepa
BbeckoneuHo yObIBarolasi reoMeTpuiecKas

63 nporpeccusi. Cymma 6€CKOHEUHO 1

yOBIBaIOIIEH T€OMETPUICCKON TPOTPECCHH




64 dopmyJia CIOKHBIX TPOLICHTOB 1
65 @dopmyIa CI0KHBIX IPOLEHTOB 1
O06001IeHre, cUCTEMATH3aIHI 3HAHUA 3a
66 KypcC aJireOpbl ¥ Hadall MaTeMaTHIeCKOTO 1
ananu3a 10 kimacca
67 HroroBast koHTpOIBHAS paboTa 1
O0600111eH1E, CUCTEMATU3allUA 3HAHWUH 3a
68 KypcC aJireOpbl ¥ Hadall MaTeMaTHUIeCKOTO 1
ananu3a 10 kimacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne T uudposbie
€Ma ypoka Kourpoasbnbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 CreneHs ¢ palMOHaJIbHBIM [10KA3aTENEM 1
2 CBoiicTBa CTENEHU 1
3 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX 1
paloHaIbHbIE CTENEHU
4 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIIUX 1
paloHaIbHbIE CTENEHU
5 [IpeobOpazoBanue BBIpAXKEHUN, COAEPKAIIIX |
paloHaIbHbIE CTENEHU
6 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1
7 IlokasaTenbHble YpaBHEHUS U HEPABEHCTBA 1
8 ITokxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA 1
10 IlokasaTenbHble YypaBHEHUS U HEPABEHCTBA 1
1 [Toka3zarenbHast QyHKIHS, €€ CBOMCTBA U |
rpadux
Kontponbras padota mo teme "CremneHs ¢
12 paloHaIbHbIM Noka3ateneM. [lokazaTenbHas | |
¢ynkuus. [TokazarenbHble ypaBHEHUS U
HEpaBeHCTBA"
13 Jlorapudm uncna 1
14 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMbI 1




[IpeobOpazoBanHme BRIpAXEHUN, COAECPKAIIIX

15 1
sorapudmpl

16 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIIINX 1
sorapupmbl

17 [IpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIIINX 1
sorapupmbl

13 [IpeobOpazoBanme BBIpAXKEHUN, COAEPKAIIIX |
sorapupmbl

19 Jlorapudmuuecknue ypaBHEHUS U HEPABEHCTBA 1

20 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1

21 Jlorapudmudeckue ypaBHEHHUSI U1 HEPABEHCTBA 1

22 Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA 1

3 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U |
rpadux

4 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U |
rpadux

’5 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA |
u rpaduku

26 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA |
u rpaduku

7 Tpuronomerpudeckue QyHKINU, X CBOHCTBA |
u rpaduku

73 Tpuronomerpudeckue QyHKINU, X CBOHCTBA |
U TpaduKu

29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

30 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1




31 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
KontponbHas paboTa mo teme
rapupmuyeckas KIIMS.
"Jlora ecka
3 Jlorapudmuueckue ypaBHEHUS U |
HepaBeHCTBa. TpuroHoMerpuyeckne QyHKIUN
u ux rpaduku. TpuronomeTpudeckue
HEpaBeHCTBA"
34 HenpepbiBHble QyHKINT 1
35 Meto HHTEPBAIOB JJIs PEIICHUSI HEPABEHCTB 1
36 MeTtoa MHTEpBaJIOB ISl PEIEHNS HEPABEHCTB 1
37 [TpousBonHas GyHKIUU 1
38 [TpousBognas GyHKIIH 1
39 I'eomerpuueckuii ¥ GU3NIECKUNA CMBICIT |
MPOU3BOAHOMN
40 I'eomerprueckuii U GpU3NIECKUNA CMBICIT |
MIPOU3BOAHOMN
41 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1
42 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1
43 IIpon3BoHas CyMMBI, IPOU3BEACHMUS, 1
Y4acTHOTO (DYHKIIMH
m IIpon3BoHas CyMMBI, IPOU3BEACHMUS, 1
Y4acTHOTO (DyHKIMH
45 [Ipou3BoHast CyMMBI, IPOU3BEACHMS, |
4acCTHOTO (hYHKIIUHA
46 [IpumeneHnne nporu3BOJHON K UCCIIEA0BAHUIO |

(GyHKIIUI HAa MOHOTOHHOCTB M 3KCTPEMYMBbI




[IpumeneHnne npou3BOJHON K UCCIIEA0BAHUIO

4 (GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI

43 IIpuMeHeHne MPOU3BOIHOMN K UCCIEA0BAHUIO
(GyHKIMNH HAa MOHOTOHHOCTb M 9KCTPEMYMBI

49 IIpuMeHeHne MPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMNH HAa MOHOTOHHOCTb M 9KCTPEMYMBI

50 Haxoxxaenune HanOoJIbIIero 1 HAMMEHbIIETO
3Ha4YeHUs1 QYHKIHUU Ha OTPE3KE

51 Haxoxxaenune HanOoJIbIIero 1 HAMMEHbIIETO
3Ha4eHus QYHKIUU Ha OTPE3Ke

5 Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO
3Ha4eHUs QYHKIUU Ha OTPE3Ke

53 Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO
3Ha4YeHUs1 PYyHKIHUU Ha OTPE3KE

54 Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO
3Ha4YeHHUs1 (YHKIHUU Ha OTPE3KE

55 Haxoxxaenune HanOoJIbIIero 1 HAMMEHbIIETO
3Ha4eHus QYHKIIUU Ha OTPE3Ke
[IpumeneHnne npou3BOTHOM JJIsl HAXO0KACHUS
HAWIYYIlIero perieHus B NPUKIaIHbIX

56 3a/auax, JiyIsl OMpeIeIeHUsI CKOPOCTH
nporiecca, 3alaHHoro (GopMyJoN Hiu
rpaduKom

57 KontponbHas padota o teme "l[IponsBoanas.
[Ipumenenne npou3BoHOM"

58 ITepBooOpaznas. Tabnuia nepBooOpa3HbIX

59 ITepBooOpaznas. Tabnuia nepBooOpa3HbIX




WHuTerpai, reoMeTpudeckuii 1 PU3nIECKUin

60
CMBICJI HHTErpaia

61 WuTerpan, reoMeTpruueckuil 1 (pu3nyecKuii
CMBICJI UHTETpaja

62 WuTerpan, reoMeTpruueckuii 1 (pru3nyecKuii
CMBICJI UHTETpaja

63 Beruucnenue nnaterpana no gpopmyie
Herorona—IJleiibauna

64 Beruucnenne nnterpana no gpopmyie
Herorona—IJlelibHuna

65 Breruncnenue uaterpana mo popmyie
Herorona—IJleiibHuna

66 Brruncnenue uaterpana mo popmyie
Herorona—IJleiibauma

67 CucreMbl TMHENHBIX YpaBHEHUN

68 CucTeMbl TMHEUHBIX YPAaBHEHUH

69 Pemenue npukinanHbIxX 3aa4 ¢ IOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

70 Pemenue npukinaaHbIX 3aa4 ¢ IOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI
CucreMbl 1 COBOKYITHOCTH LIENIBIX,

71 palOHaIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHbBIX, JOTapH(PMUIECKIX
YPaBHEHUI U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIENBIX,

72 palOHaIbHBIX, UPPALUOHAIIBHBIX,

MOKa3aTeIbHBIX, JOTapH(PMUIECKIX




YpaBHEHU U HEPABEHCTB

CucreMsl U COBOKYITHOCTH LCJIBIX,
palluOHAJIBHBIX, UPpPALlMOHAIBbHBIX,

73
MOKAa3aTeIbHBIX, TOTapUPMIUIESCKUX
YpaBHEHU U HEPABEHCTB
Cucrembl U COBOKYITHOCTH IIEJIBIX,

74 palMOHATBHBIX, UPPALUOHATBHBIX,
MOKAa3aTeIbHBIX, TOTapU(PMHUIESCKUX
YpaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIUN A7
pelieHus: ypaBHEHUH U CUCTEM

76 Hcnonb3oBanue rpadukoB GyHKIMN A7
pelieHus: ypaBHEHUH U CUCTEM
[IpumeneHnne ypaBHEHUM, CUCTEM U

77 HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHUX
3a/1a4 U 3a/1a4 U3 pa3InIHbIX 00JIacTell HAyKH
U peaJbHOU KU3HU

73 Kontponbnas padota o teme "MUuTerpan u
ero npuMmeHeHus. CHCTEMbI ypaBHEHUM "

79 HarypanbHble u 1ienble yucna B 3a7a4ax us3
peanbHOU KU3HU

20 HarypanbHble u 1ienbie yuca B 3aja4ax u3
peanbHOU KU3HU

81 HarypanbHble u 1ienbie yucia B 3aja4ax u3
peanbHON KU3HU

82 [Ipu3HaKu JeTMMOCTH LEJIBIX YUCEN

83 [Ipu3HaKu J€TMMOCTH LEJIBIX YUCEN




84

[Tpu3HaKK JETMMOCTH TETBIX YUCEI

[ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS

85 N
3HaHUU. YpaBHEHUSA

26 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH
3HaHUU. YpaBHEHUSA

27 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH
3HAHUU. Y paBHEHUS

28 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHUU. Y paBHEHUS

29 [ToBTOpeHue, 06001eHNEe, CUCTEMAaTH3AIUS
3HaHUU. YpaBHEHUSA

90 [ToBTOpeHue, 06001eHNe, CUCTEMAaTH3AIUS
3HaHUU. YpaBHEHUSA

91 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil. HepaBeHcTBa

9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil. HepaBeHcTBa

03 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil. HepaBeHcTBa

94 [ToBTOpeHue, 06001eHNEe, CUCTEMATH3AIUS
3HaHuil. HepaBeHcTsa

95 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuH. CrucTemMbl ypaBHEHUN

96 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH
3HaHUuM. CUCTEeMBbl YpaBHEHUI

97 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

3HaHui. yHKIUH




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

o8 3HaHui. yHKIMUH !

99 HToroBast KOHTpOJIbHAs paboTa 1

100 HroroBast koHTpOIBHAS paboTa 1
O06001eHre, cucTeMaTU3aIus 3HaHUH 3a Kype

101 anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHAIN3a 1
10-11 xmaccoB
O0600meHre, cucTeMaTU3aIus 3HaHUH 3a Kype

102 anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHAIM3a 1
10-11 xmaccoB

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» MaTemaruka: anredpa ¥ Hayajla MaTEMaTHUYECKOTO aHanu3a, FTeOMETPHUS.
AnrebOpa u Hagana Mmatematudeckoro ananmusa, 10-11 kmacce/ Anumos 111LA.,
Komsirun FO.M., TkaueBa M.B. u npyrue, AkunoHepHoe 00111eCTBO

«M3marensctBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

Marematuka: anredpa 1 HayaJla MATeMaTUYECKOrO aHalln3a, reoMeTpus. Anredpa
1 HayaJla MaTeMaTtudeckoro anaiansa, 10-11 knaccel/ Anumos 11L.A., Komsrun
KO.M., TkaueBa M.B. u apyrue, AkimonepHoe o0uiectTBo «M3aaTenbcTBO

«IIpocBenienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

oubmoteka [{OK



Kputepumn oueHnBaHusa no anreb6pe
OueHKa YCTHBIX OTBETOB:
OTBeT oueHnBaeTCcd OTMETKOM “5”, ecnu yyalummncs:

® MONHOCTbLIO pPacKpbIn coaepxaHue Mmatepuana B o6beme, NpeayCcMOTPEHHOM
nporpammMon u y4ebHUKoM;

*  V3MOXWUN MaTepuan rpaMoTHbIM SI3bIKOM, TOYHO UCMOSb3Ysl MaTEMaTUYECKYIO
TEPMUHOSOINIO U CUMBOJUKY, B ONPEAENEHHON NOrMYeckoi NocneaoBaTenbHOCTH;

¢ NpaBWUJIbHO BbINOJIHUIT PUCYHKWN, HEPTEXKMN, I'panVIKVI, conyTCTBylOLLNE OTBETY,

e rokasan yMeHve UnncTpupoBaTbh TEOPUIO KOHKPETHLIMK NPUMEpPaMu, MPUMEHSITb B
HOBOW CUTyaLMK NP BbINOSTHEHWUWN NPaKTUYECKOrO 3aaHUS;

e MPOOEMOHCTPUPOBAIT YCBOEHNE paHee N3yYeHHbIX CONMyTCTBYIOLLIMX BOMPOCOB,
CchOPMMPOBAHHOCTb U YCTOMYMBOCTb UCMONb3YEMbIX NPY OTBETE YMEHWI Y HaBbIKOB;

e OTBEYan caMocToATesnbHO, 6e3 HaBoAALLMX BOMPOCOB y4untens.

OTBeT oueHnBaeTCA OTMETKOM “4”, ecnun yaoBneTBopseT B OCHOBHOM TpeOOBaHUSAM Ha OLEHKY
“5”, HO NpPU 3TOM UMeeT OLVH N3 HeOYETOB:

¢ B U3JIOXEeHUN OaonyuleHbl HebonbLlune npo6enb|, HE UCKasuBLlne MmatemaTtn4eckoe
coaepxxaHme oTBeTa,

e [JonyuleHbl 1-2 Hego4eTa Npu OCBELLEHUM OCHOBHOIO COAepXKaHUsl OTBETA,
ncnpaBreHHbIE NOCHe 3aMeYaHns YyYUTens;

e [onyuleHbl owmnbka nnun bonee ABYyX HEAO4EeTOB Npu oceelleHN BTOPOCTENEHHbIX
BOMNPOCOB 1IN B BblKNagkax, erko ncnpasieHHble Nocrne 3amMmeYaHna ydnTena.

OTBeT oLeHMBaeTc oTMeTKoM “3”, ecnu:

e HEMNosHO PacKpbITO cofepXaHne MaTepuana (coaepXKaHve U3NoXeHo pparMeHTapHo, He
BCerga nocrefosaTenbHO), HO Noka3aHo obllee NoHMMaHve Bonpoca u
NPOAEMOHCTPMPOBaHbI YMEHUS, OCTATOYHbIE ANS AaNbHENLLEro YCBOEHMS Nporpammbl;

*  MMEeNIUCb 3aTpyaHEeHUA Unn aonylleHbl oLnbKn B onpepgeneHnn NOHATUN,
NCMNOSIb30BaHNUN MaTeMaTUYECKOM TEPMUHOINOINK, YepTexax, BbikfiagKkax, ncnpaBieHHbIe
nocne HeCKOJTIbKMX HaBOoAALLUMX BOMNPOCOB YYUTENA;

¢ YYeHUK He cnpaBusicd c npumeHeHnem Teopumn B HOBOW CuUTyauum npu BbiNMNOJTHEHNN
NpaKTn4eckKoro 3agaHua, HO BbINOJTHUI obsi3aTenbHoOe 3agaHue.

OTBeT oueHMBaeTCca OTMETKOM “2”, ecnu:
® He pacKpbITO CoOAepXaHne y4ebHoro matepunana;

e OOHapyXeHO He3HaHMe UM He NOHMMaHMe y4eHMKOM BornbLuel U Hanbonee BaXHON
YyacTu y4ebHoro matepuana;

e [onyLleHbl OLIMOKN B OnNpeaeneHnm NoHATUS, NPy UCMONb30BaHUN MaTeMaTUYECKOM
TEPMUHOMOIMMN, B PUCYHKaX, YepTexkax unu rpadukax, B Bblkrnagkax, KoTopble He
ncrnpaBneHbl MOCIe HECKOMbKUX HAaBOASILLMX BOMPOCOB YYUTENS.

OueHnBaHne NUCbMEHHbIX paboT:



Mpun npoBepke NUCbMEHHbLIX PaboT No MaTeMaTtuke criedyeT pasnuyatb rpyobie n Herpybble
OLLKNOKMN.

K rpy6biMm oLLMbkam OTHOCATCA:

-BblYMCIIUTENBHbIE OLLIMOKN B MpMMeEpax u 3agavax;
-OLLIMOKM Ha He3HaHWe nopsiaka BbINOMHEHUS apudpMeTUYeCKUX OeNCTBUN;

-HenpaBurbHOEe peLleHne 3afadn (Nponyck 4eNCTBUIN, HenpaBuibHbINA BbIBOp AenCTBUN,
NULIHee OeNCTBME);

-He JoBeAeHMe [0 KoHLA pelLleHns 3aaadv Unum npumepa;

-HeBbINOJNIHEHHOE 3aaHune.

K HerpybbiM owwmnbkam oTHOCATCS:

-HepaumoHanbHble NPUeMbI BbIHMUCIEHWIA;

- HEnpaBuWIbHas NOCTaHOBKA BONPOCa K AENCTBUIO NMPU peLLEHNN 3a0auMm;
-HEBEPHO ChOpPMyNMPOBaHHbIA OTBET 3aJauu;

-HenpaBubHOE CNUCbIBAHWE AAHHbIX YMCEN, 3HAKOB;

-HeJoBeHMe [0 KOHLIa NpeobpasoBaHuii.

I'IpM OLeHKe NMNCbMEeHHbIX pa60T CTaBATCA creayrLline OTMETKN:

“5”- ecnun 3afa4m peleHbl 6e3 owmnbok;

“4”- ecnu gonyLueHsl 1-2 Herpybble ownbku;

“3”- ecnu gonyuleHbl 1 rpybas n 3-4 Herpybble ownbku;

“2”- He3HaHVe OCHOBHOrO NPOrpaMMHOro MaTepuana unu oTkas oT BbINONTHEHUS Y4eBHbIX
06s3aHHOCTEN.

OueHnBaHue TecToBbIX paboT:

“5”- ecnn HabpaHo oT 8140100% OT MakcumarnbHO BO3MOXHOro 6anna;
“4”- ot 6100 80%;

“3”- o1 51 oo 60%;

“2”- po 50%.

KpMTepMM oueHnBaHuA No reomeTpuun

1. OueHka NMMCbMEHHbIX KOHTPOIbHbLIX paboT.

OTBeT oueHnBaeTCA OTMETKOM «5», ecnu:

paboTa BbINONHEHA NOMHOCTLIO;
B JIOrMYECKMX PacCyXOAeHNsIX 1 000CHOBaHUAX peLleHns HET NPo6enoB 1 OWKNBOK;

B peleHnn HeT maTeMaTn4eCknx ownbok (BO3MO)KHa OAHa HETOYHOCTb, Onncka,
KOTOpaaA He ABNnAeTCcA cnegcrsmem He3sHaHnAa nnmn HenoHMMaHua yqe6Horo MaTepmana).

OTtmeTka «4» cTaBuUTCA B cneayrwmnx cnydadx:



L4 pa60Ta BbIMOMHEHA NONTHOCTbLI0, HO 060CHOBAHUS LLAroB peweHna HeaoCTaTO4HblI,

e [onylleHbl ogHa owmnbKka unn ecTb ABa — TPU HeA0YETa B BblKnaakax, pUcyHkax,
yepTexax.

OTtmeTka «3» cTaBUTCS, €Cnu:

e [JonyuleHo bornee ogHoM owmnbku nnn 6onee AByX — TPEX HEAOYETOB B BbIKIagKax,
yepTexax, Ho obydatomiica obnagaeT obsisaTenbHBIMU YMEHUSIMU MO MPOBEPSIEMOW
Teme.

OTmeTKa «2» CTaBUTCSH, €CNN:

e [ONYyLLEHbI CYLLECTBEHHbIE OLUMOKK, NOKa3aBLLMe, YTO oby4atominca He obnagaet
06s13aTeNbHBIMU YMEHMSIMW NO AaHHOW TEMe B NOSHON Mepe.

Yuntenb MOXeT NOBbICUTb OTMETKY 3@ OPUrMHaIbHbIA OTBET Ha BOMPOC UMW OpUrMHanbHoe
peLleHne 3aga4n, KoTopble CBUAETENLCTBYIOT O BbICOKOM MaTeMaTU4eCKOM pasBuTUN
obyvatoLierocs; 3a pelueHne 6ornee CNoXHON 3agayn unm oTeeT Ha Gonee CNoXHbIN BONPOC,
npeanoXeHHble obyyatoLeMycs AONONTHUTESbHO MOCHE BbINONTHEHUSI UM Kakux-nnbo apyrmx
3aaHu.

2. OueHKa yCTHbIX OTBETOB.
OTBeT OLEHNBaAETCA OTMETKOM «5», €Cnn y4eHukK:

* MONHO packpbin cogepxaHue matepuana B o6beme, NpegycCMOTPEHHOM NPorpaMmon 1
y4eBHUKOM;

®  MN3NOXUn Mmatepuan roraMOTHbIM A3bIKOM, TOYHO UCNOJIb3yA MaTeMaTU4ECKyto
TEPMUHOIIOTMKO N CUMBOJIUKY, B onpe,u,eneHHon NOrnM4eckon nocrnenoBaTenbHOCTH;

¢ NpaBUiibHO BbINOJIHUIT PUCYHKKN, YEPTEXKN, COMYTCTBYOLLIME OTBETY,

¢ [OKaszall yMeHune UnniocTpmnpoBatb TEOPUKO KOHKPETHLIMU NMpMepaMin, NpUMEHATbL €€ B
HOBOW CuTyauun npu BbINOJIHEHUN NPAKTUYECKOIro 3agaHunA;

*  NPOAEMOHCTPUPOBAI 3HAHNE TEOPUM PaHEE U3YYEHHbIX COMYTCTBYIOLMNX TEM,
CchOPMMPOBAHHOCTb U YCTOMYMBOCTb UCMONb3YEMbIX NPY OTBETE YMEHWI 1 HaBbIKOB;

e OTBeYasn camoCTOSITENbHO, 6e3 HABOASALLMX BOMNPOCOB YYUTENS;

¢ BO3MOXHbl OgHaA — ABe HETOYHOCTU Npn ocBeLleHne BTOPOCTENEHHbIX BONPOCOB U1 B
BblKNnaaKax, KOToOpbl€ Y4eHUK JN1erko ncnpasuii nocrie 3amevdaHuna ydynTend.

OTBET OLEeHNBaAETCA OTMETKOMN «4», eCn yaoBneTBOPSeT B OCHOBHOM TpeBOBaHMSAM Ha OLEHKY
«5», HO NpX 3TOM MMeeT OANH U3 HeJOCTaTKOB:

e B U3NOXeHUW AonyuieHbl HebonbLuve npobensl, He UCKa3uBLLEe MaTemaTyeckoe
coaepkaHue oTBeTa;

e [onyueHbl oanH — ABa Heao4eTa npu oceeleHnn OCHOBHOIoO coaepXaHnAa oTBeTa,
ncnpaerieHHble Nnocne 3aMmevyaHnd ydnTtena;

e [onyuieHbl ownbka unv 6onee AByX HEOOYETOB NPY OCBELLEHUN BTOPOCTENEHHBIX
BOMPOCOB WINK B BbIKMNaakax, Nerko ucnpasBneHHble Nocrne 3ameyaHus yuynuTens.

OTmeTKa «3» CTaBUTCA B CNEAYHOLLMX CryYasX:

¢ HeroJIHO pacCKpbITO coaep>XaHne maTtepuana (conepmaHme N3N0XEeHO cbparmeHTapHo, He
BCerga nocne,u,osaTeano), HO NoKa3aHo obLiee NOHNMMaHne BOrnpoca un
npoaAEeMOHCTPUPOBaAHbl YMEHUA, 4OCTAaTOYHbIE A4 YCBOEHUA NporpaMMHOro Mmatepuana;,



MMEITNCb 3aTpyaHEeHUA unn aonylleHbl OoLnGKN B onpepgeneHnn MaTeMaTn4eckon
TEPMUHOIIOINN, YepTeXaxX, BbiKIiagkax, ncnpaBlieHHblE€ NOCIie HECKOJIbKMX HaBOAALLNX
BOMPOCOB y4nTena;

YYEHMK HE CnpaBuscsa ¢ NPUMEHEHNEM TEOPMM B HOBOW CUTyaLMKN NPW BbINOSTHEHUN
NPaKTUYECKOro 3adaHusi, HO BbINOMHWUN 3a4aHna 06593aTenbHOro0 YpoOBHSA CITIOXHOCTM MO
[JaHHON Teme;

Mpy OOCTaTOYHOM 3HaHMKN TEOPETUYECKOro MaTeprana BbisiBNeHa HeJocTaTo4Has
CHPOPMMPOBAHHOCTb OCHOBHbIX YMEHUI 1 HABbIKOB.

OTtmeTka «2» cTaBuUTCA B cneayrwmnx cnydadx:

He pacCKpbITO OCHOBHOE coaepXaHue yqe6Horo mMaTtepunana,

0OHapy>XeHO He3HaHWe y4eHMKOM BonbLuern unm Hanbonee BakHOM YacTu y4ebHoro
martepuana;

AOnyLEeHbI OLLINOKN B ONpeaeneHmn NoOHATUIA, Npu UCNoNb30BaHUN MaTeMaTUYeCKOM
TEPMUHOIOMMN, B PUCYHKaX, YepTexax, B BblkNagkax, KoTopble He UCTpaBreHbl nocne
HECKOINbKNX HaBOAALLMX BOMPOCOB YYUTESS.

O6wwas knaccudunkaumst oLnMBOoK.

Mpu oueHke 3HaHMIN, yMEHWUI 1 HABbIKOB yYalllMXCH cneayeT yunTbiBaTh BCe OwWnbkM (rpybblie m
Herpybbie) n HeJO4YEThI.

pyGbiMM cuMTalOTCS OLUMOKN:

He3HaHue onpeaeneHns OCHOBHbIX MOHATUIA, 3aKOHOB, NPaBWI1, OCHOBHbIX MOMOXEHWN
TEOpUX, He3HaHWe POPMYI, OBLLENPUHSATLIX CUMBOSIOB 0603HAYEHWUIA BENNYMH, eaNHUL]
NX N3MEpPEHUS;

He3HaHWe HauMeHOBaHWU eaANHWL, U3MEPEHMS;

HeyMeHWe BblaenuTb B OTBETE MMaBHOE;

HeyMeHne NPUMEHSITb 3HaHWS, anropuTMbl 4SS peLleHns 3a4ay;

HeyMeHWe AenaTb BbIBOAbl 1 0000LIEHNS;

HeyMeHWe YnTaTb U CTPOUTb rpadmku;

HeyMeHWe Nonb30BaTbCA NEPBONCTOMHUKAMM, Y4EOHMKOM 1 CNPaBOYHUKAMM;
noTepsi KOPHS UMM COXpaHEeHNe NOCTOPOHHERO KOPHS;

oTbpacbiBaHue 6e3 06 BbACHEHNN OOHOTO N3 HUX;

paBHO3HAYHbLIE MM OLLNOKMK;

BbIUMCIMTENbHbLIE OLUMOKM, ECIIN OHW HE SIBNSILOTCS OMNWUCKOW;

norn4yeckme owmnbKu.

K HerpybbiM ownbkam cnegyeTt OTHECTU:

HETOYHOCTb (HOPMYNMPOBOK, ONpeaenieHnIn, NOHATUIA, TEOPUN, Bbl3BaHHAA HEMOMHOTOMN
OxBaTa OCHOBHbIX NMPU3HAKOB ONPeAENAeMOro NOHATMUA UM 3aMEHOM OAHOrO - ABYX M3
3TUX NPU3HAKOB BTOPOCTEMEHHLIMMU;

HETOYHOCTb rpadmka;

HepaLuMoHanbHbI METOA peLLeHns 3a4avm UM HegoCcTaToOMHO NPOAYMaHHbI NnaH
oTBeTa (HapylleHue Norvkx, NoagMeHa oTAeNbHbIX OCHOBHbIX BONPOCOB
BTOPOCTEMNEHHbIMN);



* HepauuoHarnbHble MeToAbl paboTbl CO CMPaBOYHON U APYron NUTepaTypon;
e HeyMeHue peluaTtb 3agadu, BbINONHATL 3a4aHus B obLiem Buge.
Hepoyetamu asnstoTtes:

e HepauuoHarsbHble NPUEMbI BbIYUCIIEHUI U Npeobpa3oBaHUN; HEOPEXKHOE BbINOSTHEHUE
3anncen, YepTexen, cxem, rpacuKos.

®opMbl KOHTPONSA YPOBHS OOCTMXKEHWUS YYaLLUXCS U KPUTEPUM OLIEHOK

YCTHbIN OTBET «5» - pokasaTenbCTBO TeopeMbl, OONOJTHUTEN1bHbIE BOMNPOCHI MO
NOBTOPEHMIO.

«4» - HeTOYHOCTM B oKa3aTesibCTBE UMW HE OTBETUI Ha
OononHuTerbHblie BOMNpPOChHI.

«3» - cnabo gokasbiBaeT, HO OTBeYaeT Ha AOMOSHUTENbHbIE
BOMpPOCHI.

«2» - He 3HaeT JoKasaTeNbCTBa, HE OTBEYaET Ha
OononHuTerbHble BOMNpOChHI.

CamocTosiTenbHas n Yaue coctonT 13 3-x 3agaHum.
KOHTpOnbHasa paboTa 100% - «5»

75-90% -«4»

60-70% - «3»

50% -«2»

3 3aaHuns BEpHO - «5»
2 3aaHuns BEPHO - «4»
1 3a4aHus BEPHO - «3»

Hwv ogHoro BepHoro- «2»

TecTbl TEMaTMYECKNE 3a kaxxgoe BEpHO BbINOMHEHHOE 3agaHue Havmcnsaetcsa 0,5 6anna
B yactu A, B yactn B- 1 6ann, B yactu C-2 6anna
(7-15 MnH)
36— <<3>>
46- <<4>>
60. — «5»
NToroBble TecThl 3-3,5 0. - «3»
(45 MVIH) 7-7,5 0. - «4»

12-12,56. - «5»




K—1 Bapuaut 3

AN
1. Iano: |a|=2, |b|=+2, a b= 135°. Haiigure |a — 2b|.
2. B ky6e ABCDA,B,C,D, nauna pebpa paBHa 1, M — cepe-
nuHa pebpa A,D,. Ucrionb3ysa MeTOx KOODAUHAT, HAUAUTE:
1) yroa mexnay npameimu A,C u C,M;
2) paccrosaHue Mexxay cepeauHamu orpeskoB A,C u C;M.
3. JlaHbl aBe TOYKM: A, Jexkallas Ha OCH allJHUKaT, H
B (2; 2; 0). IIpamaa AB cocTaBJifAeT ¢ IJIOCKOCTBIO xOy
yroa B 60°. Haiiiute KoopAuHATHI TOUKU A.

> ->
4*, BekTop b, KoJmMHeapHbIi BeKTOpy a {8; —10; 13}, cocras-
JAeT C IOJOXKHUTEJbHBIM HampaBieHueM ocu Oz oOCTPBIN

yroi, |b|=+37. Haitnure KOOpAMHATH BeKTOpa b.

K—1 Bapuaur 4

1. Hammr Touxkum E (1;-2;2), F (3;0;2), K (0;-2;3),
T (2; 4; 1). Haiigure:

1) yroan mexnay Bektopamu EF u KT,
2) paccTrosiHMEe MexXAy cepeauHamMu oTpe3koB EF un KT.
2. B npasuabHO#l TpeyrosabHo#i npusme ABCA,B,C, Bce peb-
pa paBHBI MeXxay coboii. Mcnosb3ysi BEKTODBI, HAUJAUTE
yros mexxay npambiMu A,C u AB.
3. HaHbl aBe Touku: M, Jexxalnad B 1ockoctu x0z, u
P (1; 2; 1), npuuem abcuucca TouKu M paBHa ee aNILJIMKAa-
te. IIpamasa PM cocraBasdeT ¢ HJIOCKOCThI0O xOy yroua B
30°. Haitnute KoopauHATHI TOUKU M.

-> >
4*, Ilaub! BexkTopsl ¢ {0; —2; 0} u b {0; 0; 5}. Haiigure MmHOXKe-
cTBO Touek E, s ka0 U3 KOTOPBIX BBIMOJHHMO yCJO-

Bue OE -b=0u OF - ¢ = 0, rme O — Ha4aJI0 KOOPAUHAT.

K—2 Bapuant 1

1. IIpsamMoyroabHas Tpallenusa C yrjoMm B 45° BpalljaeTcs BO-
KpYyr nNpaMoOH, coaeprkamied 6oJibiiiee ocHoBanue. Havaure
IJIOIIAAb IIOBEPXHOCTH TeJia BpAaIllleHUus, eCJIU OCHOBAHUS
Tpalnenyuu paBHBI 3 U 5.

2. B map paamyca R BnucaH KOHYC, Y KOTOPOTO oOpasyrolias
COCTaBJfAET C MJIOCKOCTBIO OCHOBAHHUSA YTOJ O.

1) Haiiaure niaouiags GOKOBOUA IIOBEPXHOCTH KOHYCA.
2) Eciun ¢ = 30°, To HaiauTe HaAUOOJIBIIYI0O BO3MOXKHYIO
IJIONIaAb CeUEeHUA, IIPOXOAAIIEr0 Uepe3d BePIINHY KOHYcCA.

3*. Cdepa, 3aganHas ypaBaeHueM x2 + y2 + (z — 1)? = 4, nepe-
cexaeT ocU KoopAuHAT B ToukaXx A, Bu C; A — Touka Iie-
peceueHus ¢ ocbio Ox, B — c ocwio Oy, a C — ¢ ocso Oz
(KOODAUHATHI 3TUX TOUYEK IMOJIOMKUTENbHEI). HaliguTe yron
Mexay nijockoctbio ABC u miaockocTeio 2 = 0,
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K-—3 Bapuant 3

3*.

B npaBuabpHON YeThIpeXyroJbHON nupamuje 60KOBbIE I'pa-
HY HaKJIOHEHbl K OCHOBaHUIO mox yrjaoM B 60°. Paccrosa-
HUe OT CepeAMHbI BBLICOTLI MHpPaMUAbl 40 OGOKOBOHM IpaHU
paBHo 2. Hailgute 06beM nmupaMujsbl.

B muausape mpoBedeHa NJOCKOCTh, IapajjejbHas ero
0oCH, KOTOpad OTCEKaeT OT OKPYKHOCTHU OCHOBaHUA AYTY @.
IIuaroHajb IOJY4EeHHOTO CeYEeHHUs paBHaA 2m U yjaJjeHa OT
OCHM UMJIMHIApPA Ha paccTosiHue, paBHoe m. HaiinuTte o6beM
IUJIUHIPA.

B nupamuay, manHyoo B 3azade 1, BrnucaH IlIap, Ka-
campluiica 60KOBOM NOBEPXHOCTH NMUPaMHUABLI 110 HEKOTO-
poii OKpyKHOCTHU. [110CKOCTH, KOTOPOI IIPUHAAJIEHKHUT 3Ta
OKPYKHOCTbh, OEJUT IIap Ha ABe udacTu. Halaute o0beM
MeHbIIIeN M3 3THUX 4JacTewu.

K—3 Bapuanr 4

1.

3*.

B npasuabHO TpeyrospHoit npusme ABCA,B,C, depe3
CTOPOHY HH)KHero ocHoBaHusd BC U npoTUBOJIEXKAIIYIO
BepIINHY A, IpoOBeJeHa ILIOCKOCTH IOJ yrjaom B 45° kK
MJIOCKOCTH OCHOBaHHsA. PaccTossHUE OT 3TOM IIJIOCKOCTHU 0
BepuinHbl A paBHO 2. Haligute o6'beM NIPU3MBI.

B kxoHyce uepe3 ero BepIIMHY HOJA YIJIOM ¢ K IJIOCKOCTU
OCHOBaHUSA MPOBeJ€HA IIJIOCKOCTb, OTCEKAIOIIaaA OT OKPYK-
HOCTH OCHOBaHUs Ayry O. Bricora KoHyca paBHa h. Haii-
auTe 00’beM KOHYyca.

Bokpyr npusmbl, JaHHOH B 3ajaue 1, onucaH wmap. Hangu-
Te 00'beM MeHbINeH YacTu LIapa, KoTopas OTCEKaeTCd OT
HEro MIJOCKOCThbIO OOKOBOM r'paHH.

K—4 Bapuaur 1

B npaBusibHOHN yeThipexyrobHoi nupamuge MABCD crto-
poHa OocHOBaHUA paBHa 6, a 6okoBoe pebpo 5. Halgure:

1) mnmomanb G0KOBOM IMOBEPXHOCTU IIHMPaMUIbI;

2) o0beM nuUpaMHUIbI;

3) yroJg HakJOHA ODOKOBO# rpaHU K MJOCKOCTH OCHOBAHUS;

4) ckaasspHOoe npou3sBeaeHue BeKTOpoB (AD + AB) AM;
5) 1Iomagb ONMMCAHHOM OKOJIO IMUpPaMHUABLI cephl;
6%*) yron mexay BD u miockocteio DMC.
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