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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas nporpamma yueOHOTo Kypca «Anredpa ¥ Hadajla MaTeMaTHYECKOTO
aHanau3a» 0a3oBoro ypoBHs s oOydatomuxcs 10 —11 kimaccoB pa3paborana Ha
ocHoBe PeiepanbHOI0 rocy1apCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTa CPEHETO
oOmero oOpa3oBaHHs, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBAHMIA,
IPEIbSIBISIEMBIX K MAaT€MaTUYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpazoBanus. Peanuzaumsa nporpammbsl oOecnedMBAaeT OBJIAJCHUE KIFOUYEBBIMU
KOMIETEHIMSIMU, COCTABJISIOIIMMUA OCHOBY Ul CaMOPa3BUTHUS U HENPEPBIBHOIO
o0Opa3oBaHusl, LIETOCTHOCTh OOIMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHUS JTUYHOCTU O0YUYAIOIIUXCSL.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAlIM3a» SIBJIAETCS OAHUM W3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CTapiled IIKOJbl, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECHeYMBAET HWHCTPYMEHTAIbHYIO 0a3y g H3Y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYroil CTOPOHBI, (JOPMUPYET JOTUYECKOE U
abCTpakTHOE MBINIJICHHE Yy4YalluXcsi Ha YPOBHE, HEOOXOAMMOM Jii OCBOCHUS
KypcoB HWH(pOpPMAaTHKH, OOIECTBO3HAHMUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIaJ€BAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOTopas (GOpMyJIHUPYET CBOU JTOCTHIKEHHUSI B MaTEMaTHUECKOI Gopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOro aHAIHM3a 3aKJIabIBA€T OCHOBY AJIS
YCHEIIHOTO OBJAJCHHUS 3aKOHAMU (PU3UKH, XUMHUHU, OWOJIOTMH, TOHUMAaHUSA
OCHOBHBIX TEHJCHIMH SKOHOMUKM M OOIIECTBEHHOM >KW3HHM, IO3BOJISET
OpUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh MX B IIOBCEIHEBHOM XW3HHU. B TOXE BpeMs OBJIaJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHYECKHMMH KOHCTPYKLHUSIMU
pa3BUBaeT yMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJICHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3alMI0, a0CTparupoBaHue u
aHaJIOTHI0, (OPMUPYET KPEaTUBHOE M KPUTHUECKOE MbIIUIEHUE. B X0/1e n3yuenus
anreOppl W Hayajdl MAaTeMaTHYeCKOro aHajiu3a B CTaplled IIKOoJe YydJalluecs
IIOJIyYalOT HOBBIM OIIBIT pPEHIEHUS MPUKIAAHBIX 337a4, CaMOCTOSTEIBLHOIO
MIOCTPOCHUSI MAaTEeMaTHYECKHX MOJEJIEH pealbHbIX CUTyallMi M WHTEpPHpETaluu
MOJYYEHHBIX  PELICHWH, 3HAKOMATCA C  [OpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B TMPHUPOAE, HAYKE H B MCKYCCTBE, C BBIJAIOIIMMUCA
MAaTeMaTHYECKUMU OTKPBITUSAMU U UX aBTOPAMHM.

Kypc oOnamaer 3HAUMTENBHBIM BOCHUTATENIbHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId mMaTepuall, CrocoOCTBYIOMUNA (HOPMHUPOBAHUIO



HAyYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHON IesiTeIbHOCTH,
TpeOyrolen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, MPOAOJKUTEIBHON
KOHIEHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYCHHBIN PE3YJIbTaT.

B ocHoBe wmeronuku oOydyeHust anreOpe W HayajgaM MaTeMaTUYeCKOIro
aHaJIK3a JICKUT JAeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

CrtpykTypa Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO aHAIN3a» BKITIOYAET
CIEOYIOIINE COJIEPIKATENBHO-METOIMYECKHE JUHUMU: «YUCIa W BBIYMCICHUS»,
«Dynknun  w rpaduku», «YpaBHEHMs] W HepaBeHCTBa», «Hauamna
MaTeMaTU4ecKoro aHanusa», «MHoO)ecTBa U JIOTMKa». DBce OCHOBHbIE
COAEPKATEIIbHO-METOAUYECKAE JIMHUUA U3YYalrOTCsd Ha IMPOTSLKEHUU ABYX JIET
oOy4eHus: B CTapIIe IIKOJE, ECTECTBEHHO JOTOJHSS APYT APyra U MOCTEIICHHO
HACBIIIASICH HOBBIMM TeMaMM W paszaenamu. JlaHHBIA Kypec  SIBIISIETCA
WHTETPAaTUBHBIM, TOCKOJIbKY OOBequHsET B cede coJepKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCHUIUINH: anredpa, TPUrOHOMETPHS, MAaTEMAaTUYECKUNA aHaIu3,
Teopusi MHOXKecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIafeBalOT BcE Oosee
MIUPOKUM MATEeMATHUYECKUM ammapaToM, Y HUX MOCJIeI0BaTeaIbHO (popMupyercs u
COBEPIICHCTBYETCS YMEHHUE CTPOUTh MAaTEMAaTUYECKYI0 MOJEIb PealbHOU
CUTyallMM, MPUMEHATh 3HaHMs, TOJy4YeHHble B Kypce «Anredpa U Hayaia
MaTEMaTUYECKOr0 aHaJIu3a», AJIs PELIEHUs] CaMOCTOSATEIbHO C(HOPMYITUPOBAHHON
MAaTEMAaTHYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH MTOTYYEHHBINA PE3YJIbTAT.

ConepxaTeabHO-METOANYECKast TUHUA «Yucna v BBIYMCIEHUS» 3aBEPIIACT
dbopMHpOBaHUE HABBIKOB MCIOJIb30BaHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4yaTO B OCHOBHOW MikoJie. B crapimield mikoje oco00oe BHUMaHHE YJeNsieTcs
(GOpMHUPOBAHUIO TMPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIIOYAIOUIUX B ce0s
WCIIOJIP30BAHUE PA3MYHBIX (OPM 3alMCH JEUCTBUTEIHHOTO YHCIIA, YMEHUE
pallOHATIBHO BBINIOJHATh JEUCTBUS C HUMH, J€IaTh IPUKUIKY, OLICHUBATH
pe3ynbTar. OOyuarolmuecss MOMy4YaloT HaBbIKK MNPUOIMKEHHBIX BBIYUCICHUMH,
BBINIOJIHEHUS JIEWCTBUIM C YMCIaMHU, 3alMCAHHBIMU B CTaHAAPTHON ¢opme,
VCMOJIb30BaHUS MAaTEMAaTUUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUMU.

Jluans «YpaBHEHUST MU HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOydeHHsT B CTapmield IIKOJE, IMOCKOJIbKY B KaXJOM paszeiie IpOorpaMMbl
PEAYCMOTPEHO PEILIEHHWE COOTBETCTBYIOMIMX 3adad. OOyuaroniuecs OBIaJIeBaIOT
pa3IMYHBIMU METOJAMHU PELIEHUs LEJbIX, PalUOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPU(PMUYECKUX W  TPUTOHOMETPUYECKUX YpPaBHCHHI,
HEPABEHCTB U NX CUCTEM. [loydyeHHbIE yMEHUS HCTIOJIB3YIOTCA IPU UCCIIETOBAHUU
GyHKUMNA C TOMOIIBIO TMPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3a/7ad U 3a]ady Ha
HAaXOXXJE€HUE HauOONbIIUX M HAUMEHBIIUMX 3HauYeHUW QyHkuuu. [laHHas
colepxaTesibHas JIMHUS BKJIIOYaeT B ce0s Takke (GOpMHUpOBAHHWE YMEHUMN
BBITIOJIHATh pacy€Thl 1Mo (opmyiaMm, TPeoOpa3oBaHUs IEbIX, PAMOHAIBHBIX,



VPPALHOHANBHBIX W TPUTOHOMETPUUYECKUX BBIPAXKEHUN, a TaKXKE BBIPAKECHHUM,
COJIepKalMX CTerneHu u Jjorapudmel. brarogaps u3yueHuio anreOpanvecKkoro
Marepruaja  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
aOCTpAaKTHOrO MBIIUIEHUS Yy4aluxcsi, (OpPMHUPYIOTCS HABBIKM JEAYKTHUBHBIX
paccyxJeHuid, pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  MNPEACTABICHHUS
3aKOHOMEpPHOCTEH W 3aBHCHMOCTEW B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npemnaraeT d(PQGeKTUBHbIE HWHCTPYMEHTBHI [JISl PEIICHUS MPAKTHUYECKHX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HArJSHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

ConepxaTtenpbHOo-MeTOAMYEeCKass JUHUA «DyHKUMM W Tpaduku» TECHO
NEPEIIETACTCs C APYTUMH JINHUSMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aET
IIOCJIEN0BATENBHOCTD W3Y4YECHHUS MaTepuraa. N3yuenne CTEIIEHHOU,
MOKa3aTeJIbHOM, JJorapu(MUYECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN NJIsl pelIeHus 3a7a4 U3 APYruX y4yeOHBIX
IIPEAMETOB U PEaJbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M,
TaK W C pEIIeHHEeM ypaBHEHUH U HepaBeHCTB. llpu 3TOM 00ibIIOE BHUMaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS! BbIpaKaTh (POpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIEOBATh MOJIyYeHHbIe (YHKIHMHU, CTPOUTh UX
rpaduku. Matepuan 3Toi cojiep)KaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUU
M HAaBBIKOB, MO3BOJIIOIINX BBIPAXKATH 3aBUCUMOCTH MEXAY BEJIMYMHAMU B
pa3nuuHOi (opMe: aHATUTHUECKOH, rpaduueckoil u cioBecHo. Ero msydenwue
CIIOCOOCTBYET PAa3BUTHUIO  AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
000011IEeHUIO U KOHKPETU3AIMH, UCTIOIb30BAHUIO aHAJIOTHA.

CopnepxarenpHasd nuHUs «Havama mMaremMaTH4eckoro aHaiv3a» I03BOJIAET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MAaTEMaTUYECKUX, TaK U NPUKIAIHBIX 3a7ad4,
JOCTYMHBIX O00YYarOMIMMCs, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTb MCCIIEI0BATh U
cTpouTh rpaduku (YHKUUNA, ONpENeNsiTh WX HauOOJbIIME W HAaWMEHbIINE
3HAYEHMsI, BBIYUCIATH IUIOWAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHs1 IpoueccoB. JlaHHas conepKaTenpHas JMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHUS MAaTEMATHYECKMX MOJEIEW pealbHbIX CHUTYalHi,
HaxXO0JICHUS HAWIYYLIETO PEIICHHs B IMPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMHYECKHUX, 3aJadyax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaIM3a
CIOCOOCTBYET PAa3BUTHUIO aOCTPAKTHOIO, (HOPMATBHO-JIOTUYECKOTO U KPEATUBHOIO
MBILIUICHUS, (OPMHUPOBAHUIO YMEHHUIl pAClO3HABAaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHKE M HcKyccTBe. (OOywaroniyecss Y3HAIOT O
BBIJAIOIIMXCS pEe3yJIbTaTaX, IOJIYYEHHBIX B XOJE€ pPa3BUTUS MATEMAaTHUKH Kak
HayKH, U UX aBTOpaX.

ConepxaTeabHO-METOAMYECKas JIMHUS «MHOKECTBA U JIOTMKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB.  T€OpETHKO-MHOKECTBEHHBIE



IIPEACTABICHNS POHU3BIBAIOT BECHh KyPC MIKOJBHOW MATEMATHUKHU W IPEIJIararoT
Haubosee YHUBEPCATbHBINA A3BIK, 0ObEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
IIPUJIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUYECKUE NUCLUIUIMHBI B €IHHOE
nenoe. Ilo3toMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTbh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKU M MCIOJIb30BAaTh €ro I
BBIPAKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa M Hayaia MaTeMaTHYECKOrO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTH4YECKOrO0  MOJEIMPOBAHUSA, KOTOpBIE IPU3BaHbI
c(OopMHPOBATh HABBIKH MIOCTPOEHUS MOJIETIEN peabHbIX CUTYalUi, UCCIIEIOBAHUS
TUX MOJEJEH C MOMOULIbIO ammapaTa aiaredpbl U MaTeMaTHUYECKOIo aHajau3a U
WHTEPIIPETALNK TOJTYYEHHBIX PE3yJIbTATOB. Takue 3aJaHusl BIUIETEHBI B KaXKAbIN
U3 Pa3JeI0B IIPOTPAMMBI, IIOCKOJIBKY BECh MAaTEPUAII Kypca IHUPOKO MUCIOJIb3YETCS
JUIsL peIlieHus] IPUKIAIHBIX 3a1a4. [Ipu penmeHnn peasbHbIX MPAaKTUYECKUX 3a7ad
ydauiecs: pa3BUBAalOT HAOIIOAATENBbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIONB30BaTh AHAIOTHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobiieMy. [lesTenbHOCTh MO (OPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATIHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUEHHS BCEX TeM Kypca «Aniredpa M Hayana
MaTEMaTUYECKOIO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOGHOM TuTaHe Ha HW3yYeHHE Kypca anreOpbl M Hadal MaTeMaTHYECKOTO
aHanm3a Ha 6a30BoM ypoBHE oTBoAMTCS 1 yaca B Hemenmto B 10 kiacce , 34 daca B
roxa, 11 ximacc — 2 yaca B Hezelro, 68 4acoB B roJg



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KUIACC

Yucna v BBIYMCICHUA

Pannonansubpie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue  aApodu. ApudpMerhyeckue  omnepauuu ¢
palroHaIbHBIMU YUCIIAMU, TPEO0OPa30BaHUs YMCIOBBIX BeIpakeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB AJisl PEIICHUs MPUKIAAHBIX 337a4 U3 Pa3IMYHBIX OTpacie
3HAHUU U PEAIbHOM KU3HMU.

elictBuTenpHple 4nciia. PalvoHalbHBIE W UPpALMOHANBHBIE YHCIIA.
ApudpmeTnueckue omnepandd ¢ JACHCTBUTENbHBIMU yHciaMu. [lpulmmxéHHbie
BBIYMCIICHHUS], IPABUJIA OKPYTJICHHS], IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYHCICHUN.

Cremenp ¢ menbiM  mokazateneMm. CranmaptHas Qopma  3amucu
NEeUCTBUTENBHOTO uucna. Mcemonb3oBanue moaxojsiied (GopMmbl  3amucu
JNEWCTBUTEIBHBIX YHUCEN [JI PEIICHUS NPaKTHUYECKUX 3aad W IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypaldbHOM  cTemeHd.  JleHcTBus ¢
apu(PpMETUYECKUMU KOPHSMU HATypaJIbHON CTENIEHHU.

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

YpaBHeHMs U HEpaBeHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPA)KEHUM. OcHOBHbIE
TPUTOHOMETPHUYECKUE (HOPMYIIBIL.

YpaBHeHUEe, KOpEHb ypaBHEHMs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
MeToxa uHTEpBaNOB.

Pemenne nenpix u [poOHO-pALIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaibHbBIX YPaBHEHUI U HEPABEHCTB.

Pemrenue TpuroHOMETpUYECKUX YpaBHEHUM.

[IpuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a7a4
¥ 3a71a4 U3 Pa3IMYHBIX 001acTel HAYKH U PeasIbHOM KU3HU.

DyHKUMH U TPaPUKH

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

OObnacTh ompenenaeHuss U MHOXECTBO 3HaueHUil pynkunu. Hymm Qynkumu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIINU.

CrenenHast GyHKIMS ¢ HATypajibHBIM U 1IEJIbIM TMOKazareneM. 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 TmpeaMmeTa
«Maremartuka» XapakTepu3yloTCs:

['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  Pa3BUTHSI 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, JIOrOBapUBATHCS, OOCYXXJAaTh 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, YPAaBHEHHUsI, 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.

1.BekTopsl 1 KOOPIMHATHI.

[Tonsitne Bexkropa. JlencTBUS HAJ BEKTOpAMHU. YTOJI MEXIY BEKTOPAMMU.
Koopaunatel Bektopa. [InuHa BekTopa. CKansipHOE MNPOU3BENECHUE BEKTOPOB.
[Tonsitue 6a3uca B mpocTpaHcTBe. BekTophl B pocTtpancTBe. Paznoxkenue BeKTopa
0 TpeM HEKOMIUIaHapHbIM BekTopam. [lonstue wmarpunsl. IloHsiTHE
ONpEAECIUTENIC. YMEHUE BBIYUCIATH MATPULY H ONPEACIUTENb. YMEHHUE
3aIMCBIBATh YPABHEHHE MJIOCKOCTH, 3HASI KOOPJAUHATHI TPEX TOUYEK.

2. OCHOBBI AaHAJTUTUYECKOU T€OMETPUHU.

ANTOpUTM HaxXOXACHUSA YIVIA MEXKIAY HpSMBIMH B IPOCTPAHCTBE. AJITOPUTM
HAXOXKICHUS YIVIa MEXAY IUIOCKOCTSMHU. AJIOPUTM HAXOXKICHHS yIria MExIy
NpsAMOM M IUIOCKOCTBIO. HaxokIeHue pacCTOsSHHMS OT TOYKM 10 IUIOCKOCTH B
KoopauHatax. HaxoxneHnue pacctosHus Mexay AByms npsmeimMu. Haxoxnenwe
PAcCCTOSIHUS OT TOYKH 10 IPSIMOM.



Y4yeOHbIN JIAH

No Teopus | [IpakTuka

n/n | HaumenoBanue | Beero Koutp. | c\p | rect | IIpoekt | Dxckyp.
pasnena 4acoB

3a4eT

1. | BekTopsl u|8 8 - - - - -
KOOPJAUHATHI

2 | OcHOBBI 26 25 1 - - - _
AHAIUTUYECKON
reoMeTpuun
UTOTO 34 33 1 - - - -




KanennapHo-reMaTH4eCKHH IJIAH.

10 knace
Ne n/t | HaumeHnoBanue paszena, | Ko | OcHoBHbIE paccMarpuBaeMble | POpMbI
TE€Ma ypoKa Ju4 | Bompockl ( B TOM YHCJE Hall- | KOHTPOJIsS
€CT | PEr.KOMIIOHEHT) 3HAHUUN
BO
qac
OB
1. BekTopsl 1 koopauHATHL | 8
1.1 ITonsTHE BeKTOpa. | 1 - [IonsTue BexTopa.
JlencTBus HaxI .
-JlercTBHs HaJ BEKTOpaMH
BekTopamu. Koopannatsl
BCKTOpA. -YroJ MEXKXJy BEKTOpaMu
- Koopaunats! BekTopa.
- JUIMHA BEKTOpa
1.2 CkansipHoe 1 - CkansipHoe  MpPOU3BEICHUE

IMPOU3BCACHNEC BEKTOPOB

BCKTOPOB




1.3 ITousatue Oasuca B|1 - [Tousitue Oasuca B
MIPOCTPAHCTBE. MIPOCTPAHCTBE.
-BEKTOPHI B IIPOCTPAHCTBE
1.4 Pa3noxenue Bekropa mo | 1 - Paznoxxenue BekTOpa 1o Tpem
TPEM HEKOMILIAHAPHBIM HEKOMILIaHAPHBIM BEKTOPAM.
BEKTOpaM.
1.5 Marpuna. 1 - IOHSATHE MATPHULIbI
- IOHATHE ONPEAECTUTENICH
- YMEHUE BBIYUCIATH
1.6 Onpenenurenu. 1 - IOHATHUE OMpPEACTUTENCH
- YMEHHE BBIYUCIIATH
1.7 YpaBHeHHE TIJIOCKOCTH, | 1 - YMEHHE 3allMChiBaTh ypaBHEHUE
MPOXOJAIICH 4Yepe3 Tpu IJIOCKOCTH, 3Hasi  KOOPIMHATHI
TOYKH. TpeX TOUeK
1.8 HopmanbHblii BeKTOp | 1 - YMEHHE 3allUChIBATh YpABHEHUE
IUIOCKOCTH. IJIOCKOCTH, 3Hasi  KOOPIMHATHI
TpEX TOUEK
2. OCHOBBI aHAJTUTUYECKOM | 26




reoMCcTpruun

2.9 CkperuBarouiecs -  QITOpPUTM HAXOXKACHUS yria
npsMbIE.  YTOJI MEeXAy MEXy IPSMBIMHU B IIPOCTPAHCTBE
IIPSIMBIMU B
IIPOCTPAHCTBE.

2.10 Yron MEXKTY - QJITOPUTM HAXOXICHUS yria
IIJIOCKOCTSIMH. MEXY IJIOCKOCTIIMU

2.11 Haxoxnenus yriia - QIFOPUTM HAXOXICHUS yria
MEXIY  IUIOCKOCTSIMH. MEXY IIIOCKOCTIIMU
Pemenue 3amau

2.12 B3aumuoe - QIFOPUTM HAXOXICHUS yria
PacCIIOIOKEHUE NIPSAMOU U MEXKy IPSIMOM U IIJIOCKOCTBEO
IJIOCKOCTH B
IIPOCTPAHCTBE.

2.13 OO1ue ToYKH TpSIMON U - QIrOpUTM HAXOXKJIECHUA YyIJa
IIJIOCKOCTH. MEXIY MPSAMOM U MIIOCKOCTHIO

2.14 Yromn Mexay npsMoOd M - QIrOpUTM HAXOXKJICHUA YyIJa
IJIOCKOCTBIO. MEXIY MPSAMOM U MIIOCKOCTHIO

2.15 Paccrostnue ot Touku 1o - Haxoxnenue paccTrosHHs OT

IINIIOCKOCTHU B
KoopauHaTax.

TOYKH a0 IIJIOCKOCTH B

KOOpAuHaTax




2.16

Breruucnenue PaCCTOAHUA
OT TOYKH A0 IINIOCKOCTHU B

- HaXO}KI[CHI/IC pacCToAHUA OT

TOYKH a0 IIJTIOCKOCTH B

KoopJuHaTax. PelieHue KOOpJUHATAX
3aad.

2.17 Haxoxnenue - Haxoxnmenue pacCTOssHUS OT
pacCTOSIHUSL OT TOYKU JO TOYKHU hi(o) IUIOCKOCTH B
INIOCKOCTH B KOOpANHATAX
KoopauHaTtax. Pemienue
3aj1a4

2.18 Paccrosinne MEXIY - HaxoxaeHue paccTOsSHUS MEXIY
JIBYMS TPSIMBIMU JIBYMsI IPSIMBIMU

2.19 Paccrosinne MEXIY - HaxoxaeHue paccTOsSHUS MEXIY
JIBYMSI MPSMBIMHU. JIBYMSI TIPSIMBIMU
Pemenue 3anau

2.20 Haxoxnenue - HaxoxieHue paccTosiHUsI MEXIY
paccTosiHUS MEXKITY JIBYMSI TIPSIMBIMU
JIBYMSI MPSMBIMHU.

Pemenue 3anau

2.21 Paccrosgaue ot TOYKH 10O - Haxoxnenue paccTosiHusi OT
pSIMOU TOYKH JI0 IPSIMOWU

2.22 Pemenue 3amau. - 00001IEHNE U cUCTEMATHU3AIIUI

3HAHWHM 10 TEMaM.




2.23 MHOrorpaHHUKH: -pamMua
[Tupamuga

2.24 MHOrorpaHHUKH: -pamMua
[Tupamupa. Pemenue
3a1a4

2.25 MHOrorpaHHUKH: -Ipu3Ma
[Tpuszma

2.26 MHOrorpaHHUKH: -Ipu3Ma
[Ipusma . Pemienue 3amau

2.27 Perenne 3a7ad4. - peumeHue 3axad  mnpusma
MHOropaHHukKH nMpamMu/ia

2.28 Perenne 3a7ad4. - pemeHue 3ajad  npusma
MHoOrorpaHHuKH ApamMuIa

2.29 Pemenue 3amau - peumieHue 3axad  npusma

nMpamMu/jia

2.30 [ToBTOopenue: Pemienue - pelIeHre 3a]1a4 Ha BEKTOpa
3a/1a4 MO TEME BEKTOpa

2.31 [ToBTOopenue: Pemienue -pelieHre  3aJa4  Marpuila

3a/1a4 Mo TeME MaTpula,
ONpEeEIUTENN

ONpPEeIETUTENH




2.32 [ToBTOopenue: Pemienue - 00001IEHNE U cUCTEMATH3AIIUI
3aJ1a4 MO TEeMe YroJ 3HAHUH 110 TEMaM.
MEXIy  NOpsIMBIMH B
MIPOCTPAHCTBE

2.33 [ToBTOopenue: Pemienue - 00001IEHNE U cUCTEMATHU3AIIUI
3aaad o teme [Ipusma 3HAHWUH 10 TEMaM.

2.34 [ToBTOopenue: Pemienue - 00001IEHNE U cUCTEMATHU3AIIUI

3a1a4 1o TEME
IInpamuna

3HAHWHM 10 TEMaM.




11 kiaacc

7. Yroa Mexay mIOCKOCTIMHA

Ne KiroueBbie BocniuTaTe/bHbIE ®opmbl padoThI KonunuyectBo
n/n 3aga4un 4acos,
HaunmeHnoBaHMe TeMbl pa3jiena, OTBOJAHMBIX
YPOKOB HA U3yYyeHHne
TeMBI
1. HeKOTopBIe CBCICHUSA U3 [ yCTaHOB/eHNe 6 4.
IJTaHUMCTPHUH. O0BEPUTE/IbHbIX OTHOLUEHUN MeXAay r
MOBBIE U MTapHBIE
1. Tpeyronpnnku.PaBencTBo yyvTenem WM ero  y4eHUKamw, p}(]; 6 p
OPMBI PabOTEI
TPCYroJIbHUKOB CNOCOBCTBYIOLLNX NO3UTUBHOMY HHIEIBH;; aJILHa;I
g‘ gono&le TpeYroJIbHIKOB BOCMPUMATMIO y4awmmmca Tpe6oBaHmil pabota
- LUIomab TpeYroabHIKa M Npocbb yuntens, NPUBACYEHUIO WX
4. Ilnomaapr napasiesorpaMmma "
BHMMaHMA K obCcysKaaemoln Ha ypoke
5. [Mnomane Tpamneuuu, pomoa,
MHbopmaumu, aKTMBM3aLUMMH nx
MPSIMOYTOJIbHUKA -
nosHasaTe/IbHOW AeATeNbHOCTH;
6. OKpy>KHOCTb
2. [IpsimbIe 1 TIIOCKOCTH B e  nobyxaeHne wkonsbHukos | [lapHbie u 10 4.
OPOCTPAHCTBE cobnoaate Ha ypoke obuenpuHATbiE | HHAUBUIYaTbHbBIC
IIPOCTPAHCTBE 06LeHMA cO CTapwumm (YyYnutTenamm)
2. mapannenbHOCTh NPAMBIX B M CBepCTHUKaMM  (LWKOAbHUKaAMMU),
IIpOCTPAHCTBE NpUHUMMNbI y4ebHON AUCUMOAUHBLL U
3. yroy MEeXIy NMpsSMbIMU B
CaMoOopraHusaumm;
MIPOCTPAHCTBE
4. yroa Mexay MpsSMbIMU B
MIPOCTPAHCTBE
5. Yroa Mexay npsaMoi u
IUIOCKOCTBIO
6. Yroa Mexay npsaMoi u
IUIOCKOCTBIO




8. ¥Yros Mexay IMIoCKOCTIMHU

9. IlapamnenbHOCTh IPSIMON U
TUTOCKOCTH

10. mapannenbHOCTh IPSIMON U
TUIOCKOCTH

MHororpanHuku
1.ITpssMOyTONBbHBIN apaJuIeIenunes
2.Ilpuzma

3.1Ipusma

4 IMupamuna
5.YceuenHas nupamuia
6.Pemenue 3amaua
7.1Hunuaap

8.Konyc

9.Pemenne 3amau
10.Cdepa u map
11.Pemenune 3amau
12.Pemenue 3amaq

®  JHUUMMPOBAHME n
noAaepKKa nccnesoBaTeIbCKOM
0eATeNbHOCTU LWIKOIbHUKOB B pPaMKax
peannsauum UMM UHANBUAYANbHbIX U

rpynnosBbix nccnenoBaTesibCkmnx
NPOEKToB, 4YTO AaCT WKOJIbHUKam
BO3MOXHOCTb __ MPMOBPEecTM  HaBblK
CaMOCTOATE/NIbHOIO peweHnA
TeopeTMyeckon npobaembl, HaBbIK
reHepunpoBaHuna 4] odopmaeHusa
COBCTBEHHbIX naen, HAaBbIK

YBaXUTENbHOTO OTHOLIEHUA K YYKUM
naeam, odbopmMaeHHbIM B paboTax
APYIUX _ uccnegosaTesie,  HaBblK
nyb/JIMYHOIO  BbICTYM/IEHUSA  Nepea
ayauTopuein, aprymeHTMpoBaHMA U

[Tapubie, rpynmoBbie U
VHIUBUYaJIbHBIE
(hopmbI pabOTHI

12 4.




OTCTaMBaHUA CBOEN TOYKM 3peHuna.

Tena v MOBEpXHOCTH BPAILICHUS
1.Hununnap

2.11nomanb NOBEPXHOCTH UIUHIIPA
3.06beM nuIMHIpA

4. Konyc

5. IInomanp MOBEPXHOCTH KOHYCA.
6.00beM KoHyCca

7. Cdepa u map

8. [Tnomaas MOBEPXHOCTH U 00bEM
9.Pemenne 3anau

10.Pemenune 3amau

®  /CNo0/b30BaHMeE

BOCMMUTATENbHbIX BO3MOXHOCTEMN
cogepXaHua ydyebHoro npeameta
yepes AEeMOHCTpaumIo AeTam
npumMmepoB OTBETCTBEHHOrO,
rpakaaHCcKoro noseaeHus,
NPOSBNEHUA  4YeNoBeKoNbua n
nobpocepaeyHocTn, 4yepes noabop
COOTBETCTBYIOLLMNX TEKCTOB ans
yTeHuA, 33afa4y AONs  pPeleHus,
npobaemHbIX cUTyaummn ana
obcyaeHna B Knacce;

[TapHble, TpynmnoBeie U
VHIVBUAYaJIbHbBIE
dbopmbI pabOTHI

10u.

OOBEeMBI TeJl U IUIOIIAAH UX
MMOBEPXHOCTEN
1. TlpssmoyronbHbIN
napajuieJenumne;y
2.Pemmenue 3agaq
3. [Ipuszma
4 Pemenue 3amau
5. [upamuia
6.Pemenue 3amay
7.Hunuaap
8.Penrenue 3anau
9.Konyc
10.Penrenne
11.Cdepa u map
12.Pemenune 3amay

®  opraHmMsauus wedcTBa
MOTUBMPOBAHHbIX M 3pYAMPOBaHHbIX
yyaluuxca Haf WX _HeycrnesBalowmmm
OHOKNACCHUKaMMU, Jarouiero

[TapHble, TpynmnoBele U
VHIUBUAYaJIbHBIE
dbopmbI pabOTHI

12 4.




LWIKO/IbHMKAM COLMANbHO 3HaYMMbIN
OMbIT COTPYAHWYECTBA M B3aMMHOM

NOMOLLN,

Koopaunatsl u BEKTOPBI ®  BKAOYEeHMe B ypOK urposbix | MTHIUBUYyalIbHEIE, 124.

1.Cnoxenue 1 BbIYUTAHHE npoueayp,  KOTOpble  MOMOraloT | IapHble U TPYIIOBBIE

BEKTOPOB. YMHOKEHHE BEKTOpA Ha NoAZepHaTh MOTMBALMIO AeTell K | hopMy paboTe!

THCIO MONAYYEHUIO 3HAHWWA, HaNAXKMBAHMIO

2. Pemenue 3anaq NO3UTUBHbBIX MEMANYHOCTHbIX

3.Kommuianapibie BEKTOpa OTHOLLEHMIA B Knacce, MOMOratoT

4 Pemenue 3amau .
YCTaHOBNEHUIO  A06poxKenaTe/ibHOM

5.Meron koopauHAT B IPOCTPAHCTBE
aTMocdepbl BO BPeMs YPOKa;

6.Pemenue 3amay

7.CxansipHOE IPOU3BEICHHE

BEKTOPOB

8.Pemenue 3amau

9.Pemenne 3anau

10.Bpruncnenue yriia Mexmay

MPSIMBIMU U TUIOCKOCTSIMH

11.Pemenue 3amau

12.Pemenue 3amaq

Pemenue tectos EI'D ®  BK/OYeHMe B ypoK urposbix | UHANBUAYaIbHEIE, 64
npoueayp, KoTopble MOMOraloT | IapHBIE W TPYIIIOBBIC
noaaeprkaTb MOTMBaAUMIO AeTen K (bopMy pa6OTBI
NOMIYYEHUIO 3HAHWM, HaNaXKMBaHUIO
NO3UTUBHbIX MEKNYHOCTHbIX
OTHOLUEeHUN B Kjaacce, MOMOratoT

YCTaHOBNEHUIO  A06poXKenaTenbHOM
aTmocdepbl BO BpemMs YPOoKa;







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



Kpurepuu onenuBanus nmo ajareope
O11eHKa YCTHBIX OTBETOB:
OTBeT OlIEHUBAETCSI OTMETKOM 5™, €ClM yJalluncs:

e IIOJIHOCTBIO PACKPBLI COJAEPKaHUE MaTepuasia B o0beMe,
PeyCMOTPEHHOM IPOrpaMMOii U y4eOHUKOM;

e  H3BJIOKUII MaTCpUall IPaMOTHBIM A3BIKOM, TOYHO UCIIOJIb3Y:
MAaTCMaTUICCKYIO TCPMHUHOJIOTUIO U CUMBOJIMKY, B OHpeI[eHeHHOﬁ
JIOTUYECKOM IMOCJICA0OBATCIBbHOCTH,

e TPABWIbHO BBINOJHUI PUCYHKH, YEPTEKHU, TpaUKH, COMYTCTBYIOLINE
OTBETY;

e IOKa3aJ YMEHME WLIFOCTPUPOBATH TEOPUI0 KOHKPETHBIMU ITPUMEPAMH,
IIPUMEHSATh B HOBOW CUTYallMU IIPYU BBIIOJHEHUH ITPAKTUYECKOTO
3a/1aHUA;

e MPOJAEMOHCTPUPOBAII YCBOCHUE PAHEE N3YUYEHHBIX COMYTCTBYIOIMIMX
BOIPOCOB, CHOPMHUPOBAHHOCTh U YCTOMYMBOCTH UCIIOJIb3YyEMbIX MPU
OTBETE YMEHUI 1 HABBIKOB;

e OTBCYAJI CaMOCTOATCIIBHO, oe3 HaBOJAIIWX BOIIPOCOB YUUTCIIA.

OTBET OLIECHMBAETCA OTMETKOM “4”, €CJIM yIOBJIETBOPSET B OCHOBHOM
TpeOOBaHUSAM Ha OLEHKY ‘5™, HO IPU TOM UMEET OJMH U3 HEJIOUETOB:

e B HU3JIOKCHHUHU OOITYHICHBI HeOOJIbIIINE Hp06eJ'IBI, HC NCKa3uUBIIIHNEC
MAaTeMaTUYCCKOC COACPIKAaHNEC OTBETA,

e JIONYyIIEHHI 1-2 HEeIO0UeTa MPU OCBEIICHUH OCHOBHOTO COJIEPKAHUS
OTBETA, UCIIPABJICHHBIE MOCIIC 3aMEUYaHUSl YUUTEIS;

e JIONYIIEHBI OmKOKa Wi 60Jiee IBYX HEA0UETOB IMPU OCBEIICHUHU
BTOPOCTEINEHHBIX BOMIPOCOB WJIM B BBIKJIAJIKaX, JIETKO UCIIPABJICHHBIC
MOCJIC 3aMEUaHUs YUUTEIIA.

OTBeT OLIEHUBAETCSI OTMETKOM ‘37, eciu:

e HEIMOJHO PacKphITO COAECPKAHUE MaTepraia (COAEpHKAHUE U3II0KEHO
¢dbparMeHTapHO, HE BCET/Ia MOCIIE0BATEIHHO), HO TTOKa3aHOo 0011iee
MMOHMMAaHHUE BOIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIE J1JISI
JaNbHEHNIIEero YCBOCHHUS MPOTPaMMBI;



HUMCIIMCh 3aTPYAHCHUA NUJIN OAOITYIICHbBI OIIMOKHU B OIIpCACIICHNHA
HOH?ITI/Iﬁ, HCIIOJIb30BaHMN MAaTEeMATHUECKOM TCPMUHOJIOTHUH, YCPTCIKAX,
BBIKJIaJIKaX, UCIIPABJIICHHBIC ITOCJIC HCCKOJIBKUX HABOJAANINX BOIIPOCOB
YUUTCIIA,

YUCHHK HE CIIPpaBUJICA C IPUMCHCHHUEM TCOPHUHU B HOBOM CUTyalluu IIpH
BBIIIOJIHCHHUH IIPAKTUYCCKOI'O 3aaHMsA, HO BBIITOJIHHAII 00s13aTeILHOE
3aJaHucC.

OTBeT OLIEHUBAETCSI OTMETKOM “2”°, €CIIn:

HE PAcKPBITO COAEPKaHue Y4eOHOro MaTepuara;

0OHapyKeHO HE3HAHHE WJIM HE TTOHMMAHUE YYEHUKOM OOJIbIIIeH WITH
HanOoJIee BayKHOM YacTu yueOHOTro MaTepuana;

JOMYIIEHBI OITMOKHU B ONPEEICHUH MOHSITHS, IPU UCIIOJIb30BAHUU
MaTEMaTUYECKON TEPMHUHOJIOTHH, B PUCYHKAX, YEPTEKAX WIH rpadukax,
B BBIKJIQJIKaX, KOTOPbIE HE UCTIPABIIEHBI MOCIE HECKOIBKUX HABOASIINX
BOITPOCOB YUMTEJIA.

OrneHnBaHne MUCbMEHHBIX PadOT:

[Tpu npoBepke MUCHMEHHBIX pabOT 10 MaTeMaTHKe CIeIyeT pa3iudaTh rpyobie
U HerpyOble OMIHUOKH.

K rpy0OsiM ommbkam OTHOCSTCS:

-BBIYHMCIUTENLHBIE OIIIMOKH B [NpuMepax 1 3agadax;

-0oIMUOKY HA HE3HAHUE MOPSIKA BBITIOJHEHUS apu(hMETHISCKUX
JIEHCTBUH;

-HEIPAaBWJIBHOE pElIeHNE 3a1a4M (IPOITyCK IEUCTBUM, HENTPABUIIbHBIN
BBIOOD JIEWCTBUH, JIUIITHEE JICHCTBHE);

-HC JOBCIACHUC /10 KOHIIA PCIICHH 3a/1a4U UIIN IIPUMCEPA;

-HCBBITIOJTHCHHOC 3a1aHUC.

K "HerpyObIM ommOkaM OTHOCSITCS:

-HEpalMOHAJIbHbIE TPUEMBI BEIYMCIICHUN;
- HeTpaBUJIbHASI IOCTAHOBKA BOMPOCA K ACHCTBHUIO MPHU PEIICHUU 3a/1a4K;
-HEBEPHO c(POpMYJIMPOBAHHBIN OTBET 3a/1a4U;

-HCIIPABUJIbHOC CIIMCBIBAHNUC JAHHBIX YHUCCJI, 3HAKOB;



e -HEJOBEJHHE J0 KOHIAa TpeoOpa3oBaHUM.

[Ipu o1eHKE MTUCEMEHHBIX PA0OT CTABITCS CICTYIONINE OTMETKH:
“5”- ecnv 3a1a4M pellIeHbl O€3 OITUOO0K;

“4”- ecnu pomyueHsl 1-2 HerpyObie OMMOKY;

“3”- ecnm momymiensl 1 rpyOas u 3-4 HerpyObie ommOKH;

2”- He3HaHME OCHOBHOI'O ITPOTrPAMMHOI0 MaTepHUala UM OTKA3 OT
BBITIOJTHEHHUS YYCOHBIX 00513aHHOCTEH.

OrneHnBaHNE TECTOBBIX PadoOT:

“5”- ecniu HabpaHo ot 81710100% oT MakCMMaIbHO BO3MOKHOTO OaJla;
“4”- ot 6110 80%;

“3”- 0ot 51 mo 60%:;

“2”- 10 50%.

Kpurepuu onieHuBaHus M0 reoMeTpun
1. O1ieHKa MTUCEMEHHBIX KOHTPOJIbHBIX PadoT.
OTBeT OLICHUBAETCSI OTMETKOU «35», €CIIU:

e paboTa BBIMIOJIHEHA MOJIHOCTHIO;

e B IJIOTHYCCKUX PACCYKICHUAX U 000CHOBAHMAX pCeIICHUS HET HpO6€JIOB u

OILIIMOOK;

e B PCIICHUN HET MATCMAaTUYCCKHUX omuoOoK (BOBMO)KHa OJHa HCTOYHOCTD,
OIIMCKa, KOTOpas HE ABJISACTCA CIICACTBUEM HC3HAHHWA WK HCIIOHMMaHUs

y4eOHOro MaTepuana).
OTMeTKa «4» CTaBUTCA B CIEIYIOLINX CIydasx:

e paboTa BHITIOJIHEHA MTOJTHOCTHIO, HO 000CHOBAHUS IIATOB PEIICHUS
HEIO0CTAaTOYHBI;

e JIONYIIEHBI OJIHA OITKMOKA WJIK €CTh JBa — TPU HEJI0UYETA B BBIKJIAIKAX,

PUCYHKaX, YEpPTEXKAX.

OtMmeTKa «3» CTaBUTCH, €CIIU:



« JomyieHo 0onee oHOM omKuOKH uin Oosiee ABYX — TPEX HETOUYETOB B
BBIKJIAJIKAX, YePTEKaX, HO O0yUJaromuiics 001amaeT 00s13aTeTbHBIMU
YMEHHUSMH T10 TIPOBEPSEMOK TEMeE.

OtMmeTKa «2» CTaBUTCS, ECIIU:

e JIOIIYHICHBI CYIIICCTBCHHLIC OHII/I6KI/I, IIOKa3aBLIKUC, YTO O6yan0HIHﬁCH HC
O6J'Ia,Z[a€T 0053aTCILHBIMHA YMCHUAMMU 110 I[aHHOI\/JI TEME B MMOJHOMN MeEpe.

Yuurenb MOXKET NOBLICUTH OTMCTKY 3a OpHFHHaHBHBIfI OTBCT HA BOIIPOC UJIN
OPUTHHAJIbHOC PCHICHUE 3aaa491, KOTOPbIC CBUACTCILCTBYIOT O BLICOKOM
MAaTeMaTUYCCKOM pa3BUTUHN 06yqa}0meroc;1; 34 pCIICHHC 0oJ1ee CIIOKHOM
3aJa41 NUJIM OTBCT Ha 0oJiee CIIOKHBIN BOIIPOC, MPCAJIOKCHHEBIC 06y‘IaIOHICMYC}I
JOITOJIHUTCIIBHO ITOCJIC BBIIIOJTHCHUA UM KaKuX-1100 APYIrux BaﬂaHI/Iﬁ.

2. O1eHKa yCTHBIX OTBETOB.
OTBET OLICHUBAETCS OTMETKON «5», €CIIU YUCHUK:

e TIOJIHO PACKPBLI COJIEpKAHUE MaTeprasia B 00beMe, MPETyCMOTPEHHOM
MPOTrpamMMoOi ¥ Y4COHHKOM;

e  H3JIOKUII MaTCpUall IrPaMOTHBIM A3BIKOM, TOYHO UCIIOJIb3Y:I
MAaTCMaTUICCKYIO TCPMHUHOJIOTUIO U CUMBOJIMKY, B OHpeI[eHeHHOﬁ
JIOTUYECKOM IMOCJICA0BATCIbHOCTH,

e IIPABHJIBHO BBIIIOJHUJI PUCYHKH, YCPTCIKH, COITYTCTBYIOINNC OTBCTY;,

e IIOKa3zajl YMCHHC NWIIIOCTPUPOBATb TCOPUIO KOHKPECTHBIMHA IIPUMEpPAMU,
IMPUMCHSATH €C B HOBOM CUTyalluU IIPpH BBIIIOJIHCHHUU ITPAKTUYICCKOI'O
3aJaHusd;

e NPOAEMOHCTPUPOBAJ 3HAHUE TEOPHUH PAHEE U3YUEHHBIX COITYTCTBYIOIIUX
TeM, CPOPMUPOBAHHOCTh U YCTONUYUBOCTh UCIOIb3YyEMBIX IIPU OTBETE
YMEHHU U HABBIKOB;

e OTBCYAJI CaMOCTOATCIIBHO, oe3 HaBO/IANINX BOIIPOCOB YUHUTCIIA,

e BO3MOXHBI OJHa — ABC HCTOYHOCTH IIPHN OCBCHICHNC BTOPOCTCIICHHBIX
BOIIPOCOB MJIM B BBIKJIa/IKaX, KOTOPBIC YUCHHUK JICTKO UCIIPABUJI ITOCJIC
3aMCUYaHUAg YUUTCIIA.

OTBET OLIEHUBAETCSI OTMETKOM «4», €CIIN yIOBIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLEHKY «5», HO IPU 3TOM MMEET OJJUH U3 HEIOCTATKOB:

e B HU3JIOKCHHUHU OOITYHICHBI HeOOJIbIIINE np06enm, HC MCKa3UBIIICC
MAaTeMaTUYCCKOC COACPIKAaHNEC OTBETA,

e JOIIYHCHBI OJHUH — JIBa HEA0YECTA ITPHU OCBCIICHUH OCHOBHOT'O
COACPIKaHNA OTBCTA, UCITPABJICHHBIC ITOCJIC 3aMCYAHUA YUUTCIIA,



AOITYHICHBI omnOKa mim 0osee ABYX HEAOYCTOB IIPU OCBCUICHUN
BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B BBIKJIAJIKAX, JICTKO UCIIPABJICHHLIC
IMOCJIC 3aMCYaHUs YUYUTCIIA.

OtMmeTKa «3» CTaBUTCS B CIEAYIOLIUX CIydasX:

HEIOJIHO PACKPBITO COJIEpKaHUE MaTepHala (CoIepKaHUe U3I0KEHO
(dbparMeHTapHO, HE BCET/Ia MOCIIE0BATEIBHO), HO TTOKa3aHo 0011iee
MMOHMMAaHUE BOIIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHHUSI, TIOCTATOYHBIE J1JISI
YCBOEHUS IPOrPaMMHOT0 MaTepuaa;

HMMCJIMCB 3aTPYAHCHU U JOITYIICHBI OIMOKHU B OIIpCACIICHNH
MaTEMaTHYECKOMN TEPMHUHOJIOIMH, YCPTCIKAX, BBIKIIaJKaX, HCIIPABJICHHLIC
IMOCJIC HCCKOJIBKMX HABO/AIIUX BOIIPOCOB YUHUTCIIA,

YYEHUK HE CIPABUJICA C IPUMEHEHNEM TEOPUHU B HOBOW CUTYallUU IIPU
BBITIOJTHEHNUH NPAKTUYECKOTO 3aJaHNsI, HO BBIITOJIHUII 33 1aHUS
00513aTE€ILHOTO YPOBHS CI0XKHOCTH IO JJAHHOU TEME;

IIPY JOCTaTOYHOM 3HAHUU TEOPETUYECKOI0 MaTepHrasa BbISIBICHA
HEJI0CTaToOYHas CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HaBBIKOB.

OtMmeTKa «2» CTaBUTCS B CIECIYIOLIUX CIydasX:

HE PaCKpbITO OCHOBHOC COACPIKAHHC y‘IC6HOI‘O MaTepuajia;

oOHapy>KeHO He3HAHHE YYECHUKOM OO0JIbIIeH nian Hauboiee BaXKHOM YacTu
yueOHOro MaTepHana;

JOIYIIEHbI OIIMOKH B ONPEIEIICHUN IOHATUN, TIPY UCTIOJIB30BAaHUU
MaTeMaTUYECKOW TEPMHUHOJIOTMH, B PUCYHKAX, YEPTEKAX, B BBIKIAAKAX,
KOTOPBIE HE UCIIPABIICHBI IIOCJIE HECKOJIBKUX HABOIALIMX BOIIPOCOB
YUUTEIS.

O6mrast kmaccuduKamus ommuooK.

[Tpu onieHKe 3HAHWH, YMEHUIN ¥ HABBIKOB yUAIIUXCS CJIEyeT yYUTHIBATh BCE
omMOKY (rpyObie M HETPYObIC) U HETOUYETHI.

['pyObIMU cunTalOTCS OMIMOKU:

HE3HAHHE OMNpPEeIeNICHNs OCHOBHBIX MOHATUH, 3aKOHOB, IIPABUII,
OCHOBHBIX MOJIOKEHHUM TeOpHuH, He3HAHUE (HOPMYJ, OOIIETPUHSITHIX
CUMBOJIOB 0003HAYCHU I BEJIMYNH, SUHUI] UX U3MEPCHHUS;

HE3HAHME HAMMEHOBAHUM CAWHUI] U3MCPCHMUA;
HEYMCHHC BBIICIIUTDL B OTBCTC I''TABHOC,
HCYMCHUC IIPUMCHATHb 3HAHUWA, AJITOPHUTMbI IJId PCIICHUA 3a/1a4;

HEYMEHHUE JIeJIaTh BHIBOBI U 00OOIIECHHUS;



HEYMEHUE YUTATh U CTPOUTH IPaPuKH;

HEYMEHHE MOJIb30BaThCs IEPBOUCTOYHUKAMU, YUEOHUKOM U
CIIPaBOYHUKAMU;

MOTEPsI KOPHS UM COXpPaHEHUE TTIOCTOPOHHETO KOPHSI;
oTOpachiBaHue 0€3 0OBICHEHUI OJTHOTO U3 HUX;
PaBHO3HAYHBIE UM OITUOKU;

BBIYHC/IUTENBHBIE OLINOKHU, €CIIM OHU HE SIBISIOTCS OIMUCKOIL;

JIOTUYECKHUE OIIHOKH.

K HerpyObIm ommbkam cieayeT OTHECTH:

HETOYHOCTH (hOPMYJIUPOBOK, ONPECTICHUN, TIOHATHHI, TEOPUH,
BbI3BAHHASI HETIOJHOTOM 0XBAaTa OCHOBHBIX MPU3HAKOB OINPEIEIISIEMOTO
MOHSITUS WM 3aMEHOM OJHOTO - JIByX U3 3TUX IMPU3HAKOB
BTOPOCTENEHHBIMU;

HETOYHOCTH TpaduKa;

HepaHI/IOHaHLHBIﬁ MCTOA PpCIICHUS 3aga49Yr UKW HEAOCTATOYHO
HpOI[YMaHHBIﬁ IIJIaH OTBETA (HapymeHHe JIOTHKH, TIOAMCHA OTACIBHBIX
OCHOBHBIX BOIIPOCOB BTOpOCTeHeHHBIMI/I);

HEpalMOHAIbHBIE METOABI Pa0OThI CO CIIPABOYHOM U IPYTron
JIUTEPATYPOU;

HCYMCHUC pCIIATh 3a/1a4u, BbIIIOJIHATD 3a/laHUA B 06I_HCM BHUAC.

HC,Z[O‘{CTaMI/I SABJIAROTCA:

HEpalMOHAIbHBIE TPUEMBI BEIYUCICHUHN U TPe00pa30BaHUi; HEOPEKHOE
BBITIOJIHEHHUE 3aMKCeH, YepTexKe, cXxeM, rpaduKoB.

DopMbI KOHTPOJISI YPOBHS JOCTUXKEHHUS YUAIIUXCSA U KPUTEPUH OLIEHOK

Y CTHBIN OTBET «5» - 10Ka3aTeJIbCTBO TEOPEMBI, IOTIOJHUTEIbHBIC

BOIIPOCHI 11O ITOBTOPCHUIO.

«4» - HETOYHOCTH B J0Ka3aTCJIbCTBC NJIN HC OTBCTHII
Ha JOIIOJIHUTCIbHBIC BOIIPOCHI.

«3» - c1ab0 JOKa3bIBaeT, HO OTBEYAET Ha
JOTIOJIHUTEJIbHBIE BOMIPOCHI.

«2» - HE 3HAET JOKa3aTCJIbCTBA, HC OTBCYACT Ha




AOIMOJIHHUTCIIbHBIC BOIIPOCHI.

CamocTosiTenbHas 1
KOHTpOJIbHAs paboTa

Yame cocTout u3 3-X 3aJaHui.
100% - «5»

75-90% -«4»

60-70% - «3»

50% -«2»

3 3a7aHUS BEPHO - «5»

2 3a1aHKS BEPHO - «4»

1 3apanust BEpHO - «3»

Hu ogHOTO BepHOrO- «25

TecTsl TEMAaTUYECKHE

3a Ka)xJ10€ BEpHO BBIMOJHEHHOE 3aJaHIUEC HAYUCIIICTCS
0,5 6ama B yactu A, B yactu B- 1 0am, B yactu C-2

(7-15 mun) Sain

30- «3»

40- «4»

60. — «5»
HToroBrie TECTHI 3-3,56. - «3»
(45 muH) 7-7,5 6. - «4»

12-12,50. - «5»




