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Hosacnumenvnan 3anucka

[Iporpamma no Maremaruke st 10 — 11 kmaccoB pazpaboTaHa B COOTBETCTBUU:

e ¢ QenepalbHbIM KOMIIOHEHTaM TOCYJAapCTBEHHOIO  CTaHAapTra  OOILEro
oOpa3oBaHus ytBepxkJaeHHOro Ilpukasom MunoOpHayku Poccuu ot
5 mapta 20041 Ne 1089 (B pen. [Ipukazon ot 03.06.2008 Nel64, ot 31.08.2009
Ne 320, ot 19.10.2009 Ne 427, ot 10.11.2011 Ne2643, ot 24.01.2012 Ne39, ot
31.01.2012 Ne 69);

® C O0COOCHHOCTAMH OCHOBHOM 00pa3oBaTelbHOW MPOrpaMMbl  CPEIHETO
(monnoro) obmero ob6pazoBanuss MBOY  Illkonsr Ne 134 ropoackoro okpyra
Camapa;

e C IporpaMmMamM OCHOBHOTI'O OOIIETOo 0Opa3oBaHMUSL:

— AnrebOpa n Havana Marematudeckoro anammsa 10 - 11 kmaccel. CocTaBUTENb
T.A. bypmucrtposa. M. «IIpocsemenne», 2011 r.;

— leometpust 10 — 11 «kmaccel. CocraButens T.A. BypmucrpoBa. M.
«IIpocsemenue», 2011 r,;

VYyeOHuku:

— AnreOpa u Hadana mMatemaruueckoro anainmsa 10 — 11 kmaccel. ABtopsr: HILA.
Anumos, b.M. Konsirun, M.b. TkauéBa, u a.p. M., «IIpocsemenue», 2018 r,;

— T'eometrpust 10 — 11. Amtoper: JI.C. AtanacsH, B.®. Byry3zoB u n.p., M.,
«IIpocBemienuey, 2018 ..

Mecmo npedmema 8 6a3UCHOM Yy4ebHOM MaaHe.

VYuebnnrit mman, MBOY  Illkonsr Ne 134 r.o. Camapa, Ha n3ydeHHE MaTeMaTHKH
B 10 — 11 xmaccax OTBOIUT 5 y4eOHBIX YaCOB B HEJEIIO B TEYECHUE KAXKJIOTO rojia
oOyuenusi, Bcero 340 ypokoB (10 kmacc — 170 gacos, 11 kmacc — 170 gacos). [Ipu
ATOM MPENNoJaracTcss MOCTPOCHHE Kypca B (opMe TMOCIEeIOBaTEILHOCTH €
yepeJoBaHUEM MaTepualia Mo aiaredpe W HayajaM MaTeMaTH4YeCKOro aHajn3a
WTeOMETPUH.

enu.

N3yuenne MaTeMaTHKyU B CTapiiel Mkojae Ha 6a30BOM ypOBHE HANpaBJICHO Ha
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JOCTHUKEHHE CICAYIONINX IENIeH:

(¢opMupoBaHUEe NPeACTABJEHHH O MAaTeMaTUKE KAaK YHUBEPCAIBHOM SI3BIKE
HAaYKH, CPEJCTBE MOJEIHPOBAHUS SBJICHUN U MPOIECCOB, 00 MIEAX U METOJaX
MaTeMaTHKH;

pa3BHTHE JIOTUYECKOTO MBIIIJICHHUS, MPOCTPAHCTBEHHOTO BOOOpPa)KEHUS,
AITOPUTMUYECKOH  KYJIBTYpbl, KPUTHYHOCTH MBIIUIEHUS Ha  YpOBHE,
HeoOXonmuMoM sl OOyueHHUsl B BBICHICH IIKOJIE IO COOTBETCTBYIOIIEH
CHEIUATBHOCTH, B Oy IymIei mpodeCcCHOHATBHON eATeIbHOCTH,

OBJIa/IeHHEe MaTeMAaTH4YeCKMMH 3HAHUSIMH U YMEHHSIMU, HEOOXOJUMBIMU B
NOBCEIHEBHON JKM3HM, JUII H3Y4YEHHUsS] ILIKOJbHBIX €CTECTBEHHOHAYYHbIX
JUCUUIUIMH Ha 0a30BOM YpOBHE, JJIsl MOJMY4YeHUs1 00pa3oBaHusl B 00JacCTIX, HE
TpeOyIOMMX YrIIyOJIEHHON MaTeMaTUu4eCKon MOATOTOBKY;

BOCIIMTAHME CPEICTBAMU MAaTEMATUKH KYyJIbTYyphl JTUYHOCTH: OTHOIICHHUS K
MaTeMaTHKE KaK 4YacTH OOIIeueIOBeUeCKO KyJIbTYphl: 3HAKOMCTBO C UCTOpUEH
pa3BUTHS MaTEMAaTUKH, OHBOJIIOLMEH MAaTeMaTHYeCKUX UAEH, MOHUMaHUS

3HAYMMOCTH MaTEMATUKH JIJIs1 OOLIECTBEHHOTO IIporpecca.

3aoauu 0b6yuenus Kkypcy

® co3/laTh OJaronpusITHYI Y4eOHO-TO3HABATEIbHYIO JEATeIIbHOCTh ISt
COIMAIIM3AIHN U PA3BUTHUS yUAIIUXCS;

e 00eCIeYnuTh MMOJIY4CHHEC IMKOJbHUKAMU MaTCMATUYCCKUX 3HAHUU U YMGHHfI,
HCO6XOI[HMI>IX N JOCTAaTOYHBIX OJIA IIPOMOJIKCHHUA 06yquH$1 B CpCOHC -
CIICOUAJIbHBIX M BBICIIHX y‘IG6HI>IX 3aBCACHUAX,

¢ COBCPIICHCTBOBATH KIHOYCBLIC KOMIICTCHINH YUAIlIUXCA.

O61me y4yeOHbIE YMeHMsI, HABBIKH U CIIOCOOBI 1eSITEJIbHOCTH

B xo/e ocBoeHus coaepKaHusl MAaTeMaTUYECKOTO 00pa30BaHus yUaIrecs
OBJIAJIEBAIOT Pa3HOOOPA3HBIMH CTIOCOOAMU IESITEIIBHOCTH, IPUOOPETAIOT U
COBEPIIIEHCTBYIOT OTIBIT:

® TIOCTPOCHUS W UCCIICIOBAHNUS MAaTEMAaTHUYCCKUX MOJIEIICH JIJIsl OTIMCAHMS U

peHiCHus MMPUKIAIHbIX 3aaa4, 3a1a4 U3 CMCIKHBIX JUCIUILINH,



® BBbIIIOJTHCHUA u CaMOCTOATCIIBHOT'O COCTaBJICHUA AITOPUTMHUICCKUX

MPEANMUCAHNA U HHCTPYKIIUA HA MAaTEMaTHYECKOM MaTepHaJie; BBITTOJTHEHUS
pacdeToB TPAKTHYECKOTO XapakTepa; HCIOIb30BaHUS MaTeMaTHUECKUX
GbopMyIT B CAMOCTOSATEIHHOTO COCTaBICHHs (POPMYIT Ha OCHOBE 000OIICHNUS
YACTHBIX CIy4YaeB U SKCIIEPUMEHTA;
CaMOCTOSITeJIbHOM PaOOTHl C HMCTOYHMKAMHM HH(pOpMaIyu, oOOOIIeHUs U
CUCTEMAaTH3alNH TIOJTYICHHONW HH(POPMAINK, HHTETPUPOBAHUS €€ B JIMUHBIN
OTIBIT;
MPOBEJCHUS JIOKA3aTeIbHBIX PACCYKICHUH, JOTUYECKOTO OOOCHOBAHHUS
BBIBOJIOB, DAa3IUYCHHS JIOKa3aHHBIX M HEIOKA3aHHBIX YTBEPKICHUH,
apryMEHTHUPOBAHHBIX M SMOITMOHAIBHO YOS TUTEIBHBIX CY)KICHU;
CaMOCTOATENLHON UM KOJUIEKTUBHOM JESATEIbHOCTH, BKJIIOYEHUS CBOUX
pe3yIbTaTOB B Pe3yJIbTaThl pabOTHI IPYIIIbI, COOTHECEHHWE CBOETO MHEHHUS C
MHEHHEM JPYTHMX YYacTHMKOB Yy4e€OHOTO KOJJIEKTHBA W MHEHHEM
ABTOPUTETHHIX UCTOYHUKOB.

Pe3yabTarbl 00y4yeHust
Pesynbratel 00y4deHHs mpeAcTaBieHbl B TpeOoBaHUSIX K  YPOBHIO
MOJATOTOBKHU M 33JJal0T CUCTEMY UTOTOBBIX PE3YJIbTATOB 00YUYEHUS, KOTOPBIX
JIOJKHBI JTOCTUTATh BCE YYaIMECs, OKAaHYMBAIOIINE OCHOBHYIO MIKOINY, H
JIOCTHIKEHHUE KOTOPBIX SIBIIAETCS 00s3aTEIIbHBIM YCIOBUEM TOJIOKUTEIBHOMN
aTTeCTallMM y4Ye€HWKa 3a KypC OCHOBHOM MIKOJBI. T TpeOOBaHUS
CTPYKTYPUPOBaHbI 1O TpPeM KOMIIOHEHTAM: <«3HAMb/NOHU-MAMDbY,
«ymemwvy», «UCHOB306AMb NPUOOPDEMEHHble 3HAHUA U YMEHUA &
NPAKMUUECKOUl O0esAmeabHOCMU U NOBCeOHe6HOou dcuznu». llpu sToMm
MOCTIC/IHUE JBE KOMITOHEHTHI MPEACTABICHBI OTIACIBHO MO KAXKIOMY U3
pa3zenoB, COACpKaHMUSL.

OdepyeHHBIE pPAMKH COJACPKaHHUS W TpeOOBaHWN OPHEHTHPOBAHBI Ha
pa3BUTHE YYalIMXCS U HE JOJDKHBI MPEMATCTBOBATH JIOCTHKCHHUIO OoJiee

BBICOKMX YPOBHEHU.



Yueono-memamuueckoe njiaanupoearnue

Ne i HaunmenoBanue pasnenon Bcero
4acoB
1 UYuciioBbie GyHKIINUH. 7
2 Tpuronomerpudeckue QyHKIUH. 22
3 TpuroHomeTpruyeckue ypaBHEHHS 16
4 [IpeoOpa3zoBaHre TPUTOHOMETPUICCKUX BBIPAKECHUN 18
5 [TponsBonHas 36
6 Crenenu u kopHu. CtenieHHas QyHKIHS. 22
7 IToka3zarenpHas ¥ Jorapupmuydeckas GyHKINU. 17
8 [TepBooOpa3Has 1 MHTETpal. 8
9 DNeMEeHThl MAaTEMAaTUYECKOM CTaTUCTUKU, KOMOWHATOPUKU U 11
TEOPHUH BEPOATHOCTEN.
10 | YpaBHEHHUS U HEPABEHCTBA. 38
11 | Hagana crepeomeTpHu. 6
12 | IlapamiaenbHOCTh B MPOCTPAHCTRE. 20
13 | IlepneHauKyISIPHOCTH B POCTPAHCTBE. 18
14 | MHOrOTpaHHUKH. 20
15 | Kpyrusle Tena. 18
16 | OOBEMBI M ILIOMIAIN TOBEPXHOCTH. 21
17 | KoopauHaThl 1 BEKTOPBI. 23
18 | KonTpomipHas pabora. 21
19 | IloBTOpeHwue. 24
Htoro 340

Conep:xkanue Kypca

Anzeopa.

Kopnu u cmenenu. Kopens crenenn nN>1 u ero csoictBa. CTeneHb ¢

pallMOHAlIbHBIM ~TIOKa3aTeleM U ee cBoiicTBa. [lowsamue o cmenenu ¢
Ooevicmeumenvubim  noxkaszamenem. (CBOHCTBA CTEINEHU C JEUCTBUTEIBHBIM
MOKa3aTeJIeM.

Jlocapugm. Jlorapubm uncna. OcHogHoe JNo02apugpmuveckoe moicoecmao.
Jlorapudm mpousBeAeHUs, YACTHOTO, CTCICHU; nepexo0 K HOBOMY OCHOBAHUIO.
JlecATUYHBIN U HATYPATBHBIN JIOTapu(MBI, YUCIIO €.

IIpeobpazosanus npocmeriuiux _gvlpadiceHutl, BKIIOYAIOIMINUX apU(PMETUUECKUE

onecpanmuy, a TakKKe OoIcpanuio BO3BCACHUA B CTCIICHb W OIICpalUIO

JorapuMUpPOBAHUS.



Octoswi mpucoHomempuu. CI/IHYC, KOCHHYC, TAHT'CHC, KOTAaHI'CHC ITPOU3BOJILHOIO

yrina. Pagunannas mepa yria. CHHYC, KOCMHYC, TAHI€HC M KOTAHIE€HC YHCIIA.
OcHOBHBIE TpUTOHOMETpHUUECKHE ToxaecTBa. Dopmysbl mnpuBenaeHus. CuHyc,
KOCHUHYC U TaHT€HC CYMMBI U Pa3HOCTH JABYX yrjioB. CHHYC U KOCHHYC JBOMHOTO
yria. Dopmynsl HONIOBUHHO20 yena. lIpeobpa3zosanus CYMMbl
MPUSOHOMEMPUYECKUX (DYHKYULL 8 NpOoU3BedeHue U Npou3eeoeHuss 8 CYMMY.
Buvipaoicenue mpueconomempuueckux @QyHKyui uepe3 MAaHSEHC NOJIOBUHHOZO
apeymenma. [IpeoOpa3zoBaHus MPOCTEUIIUX TPUTOHOMETPUUECKUX BBIPAKEHU.
Ilpocmetiwiue mpuconomempuyeckue ypasHweHus U Hepasencmea. Apxcumyc,
APKKOCUHYC, APKMAH2EHC YUCIA.
Dyuxyus.

Oyuknuu. OO0acTh ONpeAeNieHHs W MHOXKECTBO 3HaueHuil. ['paduk
¢bynkuuu. I[loctpoenne rpadukoB GyHKINMA, 3aJaHHBIX Pa3TUYHBIMU CIIOCOOAMHU.
CpoiicTBa (YHKIMIl: MOHOTOHHOCTb, YETHOCTb M HEYETHOCThb, NMEPUOJUYHOCTD,
OrpaHUYeHHOCTh. [IpoMeXyTKku BO3pacTaHUs M yObIBaHHs, HamOOJbIIEEe W
HAaMMEHbIIIEe 3HAYEHHUs, TOYKH DOKCTpeMyMa (JIOKaJbHOTO MaKCUMyMa U
MuHUMyMa). ['papuueckas uHTepnperanus. [lpumepbl  (PyHKIMOHATBHBIX
3aBHCHMOCTEH B peabHbIX MPOLECccax U SBICHUSIX.

O6patnas ¢ynkuusa. QObaacmv onpedeieHus U 00AACMb 3HAYEHUL 0OPAMHOLL
@ynxyuu. I'paduk 00paTHON QYyHKLIMH.
Crenennast QyHKIUS C HATYpaJIbHBIM MOKa3aTeleM, €€ CBOMCTBA U IpaduK.
Bepmuxanvuvie u copuzonmanvrvie acumnmomsl epaguxos. I paguxku OpobHo-
JIUHEUHBIX PYHKYUIL.
Tpuronomerpuueckne (QYHKIMH, WX CBOWCTBA W TpaduKH; TMEPUOIUYHOCTD,
OCHOBHOMW MEPUO.
[TokazaTenbHast GyHKIMA (IKCIIOHEHTA), €€ CBOWCTBA U TpadUK.
Jlorapudmuueckas pyHKIus, e€ CBOMCTBA U TpaduK.
[IpeobpazoBanus rpaduKoB: MapauiebHbIN MEPEHOC, CUMMETPUSI OTHOCUTEIILHO
OCe KOOPIMHAT U CUMMEMPUs OMHOCUMENbHO HAYALA KOOPOUHAM, CUMMEMPUs]

omHocumenbHo npamou Y = X, pacmsadxicenue u caicamue 80016 0cell KOOPOUHAM.
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Hauano mamemamuuecxkozco ananusa.

llonamue o npedene nocredosamenvhocmu. Cywecmeosanue npeoend
MOHOMOHHOU  02PAHUYEHHOU nociedosamenvHocmu. J[MAHa OKPYKHOCTH U
IUIONIA/Ib Kpyra Kak Mpejenbl MmocieaoBareabHocTell. beckoneuno yObIBaromas
reoMeTpHUYecKas IPOrpeccus U ee cymma.

Llousmue o HenpepvleHocmu @VHKMMM.

[lonsiTrie o mpoW3BOAHON (YHKIUHU, (PUIUUECKHH W TeOMETPUUECKHI
CMBICII MPOU3BOJHON. YpaBHEHHE KacaTeJbHOW K rpaduky (QyHKIUU.
[Ipon3BonHBIE CyMMBI, pPa3HOCTH, IIPOU3BENECHUSA, 4YacTHOro. IIpousBonHbIe
OCHOBHBIX AJIEMEHTAPHBIX QyHKUUHU. [[puMeHeHre NpOn3BOIHON K UCCIIEI0BAHUIO
byHKUMA W TOCTpOoeHHIO TpaduKkoB. [Ilpou3soousie obpammuol @QyHKyuu U
KOMNO3uyuu OAHHOU YHKYUU C TUHEUHOU.

Ilouamue 06 onpedenennom unmezpaie Kak niowjaou KpUGOIUHEUHOU mpaneyuu.
[TepBooOpaznas. ®opmyna Hetorona-JIeiOnua.

[Iprmepsl UCIIOAB30BaHUs MTPOU3BOIHON ISl HAXOKIAEHUS HAMIIYYIIETO
peuieHuss B INPUKIAAHBIX, B TOM YHCJIE COLHMAIBHO-D)KOHOMHYECKHUX, 3aJadax.
HaxoxaeHue ckopocTu i Ipolecca, 3aJaHHOrO (opMyJIod WIH TpaQUKOM.
[Tpumepsl mpuMeHeHHsI MHTErpaja B pU3MKe U reoMeTpun. Bropas npousBoaHas u
ee (PU3NYECKUI CMBICIT.

YDafiHeHuﬂ U HepaeeHcmed.

Pemenne pamuoHaidbHBIX, IOKa3aTeIbHBIX, JIOTApU(PMUUECKUX YypaBHEHUH U
HEpaBEHCTB. PelieHre nppaOHAIBHBIX 1 TPUTOHOMETPUYECKUX YPABHEHUN.
OCHOBHBIE NPUEMBI PELICHUS] CUCTEM YPABHEHUM: MOACTAHOBKA, alredpanveckoe
CIIO)KEHHME, BBEJICHHUE HOBBIX IIEPEMEHHBIX. PaBHOCWIBHOCTH YpaBHEHUH,
HEPABEHCTB, CHUCTEM. PellleHne MpOCTEHIINX CUCTEM YpPaBHEHHU C JAByMs
HEHU3BECTHBIMU. Penienue cuctemM HEpaBeHCTB C OJTHOM ITEPEMEHHOM.
Hcnonp3oBanne CBOWCTB M rpaduKoB (DYHKIUN TPH pEHICHUU YpPaBHEHHUH W
HepaBeHCTB. MeToj HHTEepBasioB. M300pakeHne Ha KOOPIAMHATHOM IIOCKOCTH
MHOKECTBA DPEIICHUN YPABHEHMM W HEPABEHCTB C JBYMS IEPEMEHHBIMU U HX

CHCTEM.



[IppuMeHeHne MaTEMAaTHYECKUX METONOB IS PELICHUS COAEPKATENBHBIX 3a1a4 U3
pa3iNuuHBIX 00JacTel Hayku M TOpakTHKU. WHTeprperauus pesynbrara, yder
peanbHBIX OTPaHUYCHUIA.

Onemenmaol KOM6MHamODuK1/l, cmamucmuKku u meopuu 6epoiamHocmu.

TabnuuHoe U rpaduueckoe NpeaCTaBIeHNUE NaHHbIX. Yucnosvie xapakmepucmuku
PA008 OAHHDBIX.

[ToouepenHblii 1 OJHOBPEMEHHBI BBIOOP HECKOIBKHUX 3JIEMEHTOB U3 KOHEYHOIO
MHOkecTBa. POpMyIIbI YUCIIa NIEPECTAHOBOK, COYETAaHUM, pazMenieHui. Pemenue
KOMOMHATOpHBIX 3amad. Popmyrna 6mHoMa HproTona. CBoHCTBa OMHOMHATHHBIX
ko3¢ durenTos. Tpeyronpauk ITackans.

DOJneMeHTapHble M CIOXHbIE CcOObITUS. PaccMoTpeHue ciydyaeB M BEpOSITHOCTb
CYMMBbl HECOBMECTHBIX COOBITUH, BEPOSITHOCTH IMPOTUBOIOJIOKHOIO COOBITHS.
llonamue o wuesasucumocmu codovimui. Bepoamnocms u cmamucmuueckas
yacmoma HacmynieHusi coovimus. PellieHne npakTUUeCKUX 3aJau ¢ IPUMEHEHUEM
BEPOSITHOCTHBIX METO/IOB.

T'eomempus.

HD}ZMble U _naockocmu 6 npocmpdaHchniee. OCHOBHBIC TIOHSATHUS CTCPCOMCTPHUHA

(Touka, mpsimasi, TUIOCKOCTb, TPOCTPAHCTBO).

IIepecekarommecs, napajuielibHblE M CKPELIMBAIOIIMECS MpPsIMbIC. YTOJI MEXIY
NpsAMBIMUA B MOpocTpaHcTBe. lleprnenaukynapHocTh npsaMbiX. [lapannensHocTh U
MEPIIEHAUKYJISIPHOCTh MPSIMOW M IUIOCKOCTH, MPU3HAKU U CBOWCTBA. Teopema o
Tpex NeprneHAuKyJspax. [lepneHauKynssp ¥ HAKIOHHAS. YTOJI MEXAY NPSIMOU H
IIJIOCKOCTBIO.

[TapajuieIbHOCTh TUIOCKOCTEW, MNEPHNEHIUKYISPHOCTh IUIOCKOCTEH, NMPU3HAKU U
CBOMCTBA. /[8yepaHHblll )20, TUHEUHBLU Y20l 08Y2PAHHO20 Veid.

PaccTrossHus OT TOYKM 110 IUIOCKOCTH. PaccTrosHue OT mpsMOM 10 IUIOCKOCTH.
Paccrossnne Mexay mapajulebHBIMU —TUIOCKOCTSIMHU. Paccmosnue  medxcoy
CKPeWUBAIOWUMUCS NPAMBIMU.

[TapannensHoe  mpoekTupoBaHue. [lowadb  opmocoHAnbHOU — NpPOeKyuu

MHo20y2obHUKa. 1300pakeHne nNpoCTpaHCTBEHHBIX (UTYP.
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MHnoeoepannuky. Bepmnbl, pebpa, TpaHW MHOTOTpaHHUKA. Pazeepmka.

Mmnoeoepannvle yanvl. Boinykavie munocoepannuxu. Teopema Jiinepa.

[Ipu3ma, ee ocHoBaHMs, OOKOBBIE peOpa, BhICOTA, OOKOBask MOBEPXHOCTH. [Ipsamast
u HaxnoHHas npuzma. IlpaBunsHas npusma. [lapannenenunen. Kyo6.

[Mlupamuna, ee ocHoBaHuEe, OOKOBBIE peOpa, BHICOTA, OOKOBasi MOBEPXHOCTH.
TpeyronsHas nmupamuaa. [IpaBunbHas nupamuaa. Vceuennas nupamuoa.
CummMmerpuu B KyOe, B Tapauielienunene, 8 npuzme u nupamuoe. llonamue o
cuMMempuu 8 npocmpancmee (YeHmpanivbHas, ocesas, 3epkanvHas). llpumepuol
CUMMEmMPUTL 8 OKPYIICAOUeM Mupe.

Ceuenus ky0a, IPU3MBbI, TUPAMHUIBI.

[IpencraBienre O TMpaBUIBHBIX MHOTOTPAHHHMKAX (TeTpa’ap, KyO, OKTajp,
JOACKAdIp U UKOCAdIP).

Tena u nosepxmocmu eépawenus. UwnuHap u  KOHyC. Yceuenmwiii KoHyc.

OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTh, oOpasyromias, pa3BepTka. (Ocegvie
ceueHus U cedenus napaieibhblie OCHOBAHUIO.
[Tap u cdepa, ux cedeHust, KacamenbHas NIOCKOCMb K cghepe.

Obvembl men u naowaou ux noeepxrocmeu. Illonasmue 06 oOveme mena.

Omuowenue 06vemo8 N0OOOHbLIX Mmell.

®opmysbl 06beMa Ky0a, IPSIMOYTOJIBHOTO Mapajiiesienunea, Mpu3Mbl, UJIUHAPA.
@opMynbl 00beMa HUpaMHUAbl U KoHyca. DopMysbl MUIOHIAAM TOBEPXHOCTEH
HUIMHAPA U KoHyca. Dopmysel 00beMa mapa 1 miomaau chepsl.

Koopounamer u eexmopul. JlekapToBbl KOOpAWHATHI B MpOCTpaHcTBe. PopMmyia

paccTosiHuSL MEXAY JBYMs TOYKaMH. YpaBHEHUs chepsl u niockocmu. Popmyna
PACCmMOAHUA OM MOYKU 00 NIOCKOCHU.

Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. CIl0OKEHHWE BEKTOPOB U
YMHOXXEHHE BEKTOPAa Ha 4YMCJO. YTOJ MeXAy Bekropamu. KoopauHaTtel BEKTOpA.
CkansipHOoe mpou3BelieHHE BEKTOpoB. KosummHeapHble BEKTOpBL. PasnoxeHue
BEKTOpa IO JBYM HEKOJUIMHEApHbIM BekTOpaM. KomIuiaHapHblE BEKTOPBI.

Paznoxenue 1o TPCM HCKOMIIIIAHAPHBIM BECKTOpPAM.



TpedoBaHus K YPOBHIO NOATOTOBKH yyamuxcs 10 kiaccos.
Aneebpa
Ymemo:

— BBIMOJIHATH aprU(pMETUYECKUE JEHCTBUSA, COUeTas YCTHIE U MUCbMEHHbBIE
MPUEMBbI, TPUMEHEHHUE BBIYUCIUTEIBHBIX YCTPOUCTB; HAXOAUThH 3HAUCHUS
KOpHS HaTypajJbHOM CTENEHH, CTEIIEHU C PAIlMOHAIBHBIM MTOKA3aTEeeM,
jorapudma, UCIoJIb3ys MPU HEOOXOAUMOCTH BBIYUCIUTEIbHBIE YCTPONCTBA;
MOJIb30BAaThCS OLEHKOW M MPUKUKOU MPU MPAKTUYECKUX PaCUETaX;

— MPOBOJIUTH 110 U3BECTHBIM (POpMyJiaM U MpaBUiIaM IIpeoOpa3zoBaHus
OYKBEHHBIX BBIPQXKCHUM, BKIIOYAIOIIUX CTETICHH, PAJAUKaJIbI, JOrapu(pMbl 1
TPUTOHOMETpUUECKHE (PYHKIIUU;

— BBIYUCIISITh 3HAUYCHHUS YUCIIOBBIX M OYKBEHHBIX BBIPAKEHUM, OCYIIIECTBIISSA
HE0OXO0MMbIE MTOJICTAHOBKHU U NPE0OPA30BaAHUS;

— HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKON
JEATEeIIbHOCTH U TIOBCEAHEBHOM KU3HU:

— JI7IS1 IPAKTUYECKUX PacueToB Mo (popmyiaM, BKIIOUast pOPMYIIHI,
coJiepKallue CTETEeH!, PaIUKaIbl, JIOTapu(MbI U TPUTOHOMETPUUYECKHE
(GyHKIIUY, UCTIONB3YS MPU HEOOXOAUMOCTH CIIPABOYHBIC MaTEpHUAIbl U

IIPOCTEUIIINE BBIYUCIIUTEIBHBIE YCTPONCTBA.

CDVHKL{MM u epad)uku.

Ymemon:
— ONpEeAeNATh 3HaYeHUWE (PYHKIUU IO 3HAYCHHIO apryMEHTa MpU Pa3IUYHBIX
criocobax 3aaaHus QyHKINU;
— CTPOUTH TpadUKN N3YICHHBIX (QYHKITUN;
— ONUCBIBATH MO rpauKy U B MPOCTEHIINX CIydasX Mo GpopMmyJsie MOBEICHUE U
CBOMCTBa (PyHKIMI, HaXoguTh MO Tpaduky GyHKUUM HAUOONbIIME WU

HAaMMCHBIIINEC 3HAYCHU I,
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— pelarb ypaBHEHUs, IPOCTEHUIINE CUCTEMBI YPABHEHUM, UCIIONb3Ysl CBOMCTBA
GYHKIUI 1 UX TPapHUKOB;

— HCIIOJIb30BAaTh NPUOOPETEHHbIE 3HAHUS U YMEHHUA B INPAKTUYECKOU
NEATEIbHOCTH U ITOBCEHEBHOM KU3HU:

— ISl ONMHUCAHWS C TOMOLIbI0 (YHKIUH Ppa3lIu4HbIX 3aBUCHUMOCTEH,

NPEJICTaBICHUS UX TPaPUUECKH, HHTEPIIPETalluU TPa(UKOB.

Hauana mamemamuuecxkozco ananusa.

Ymems:

— BBIYMCJIATh TPOU3BOJHBIC M TIEPBOOOpPA3HBIC JJIEMCHTAPHBIX (DYHKITHIA,
UCIIOJIB3YS CIIPABOYHBIC MaTCPHAIIHI;

— ACCJICIOBATh B MPOCTEHIMX Clydasx (pyHKIMH HA MOHOTOHHOCTh, HAXOUTh
HAauOOJIPIIINE W HAMMCHBIIINEC 3HAYCHUS (QYHKIHUH, CTPOUTh TpaduKu
MHOTOYICHOB M MPOCTCHIINX PallMOHAIBHBIX (PYHKIMHA C MCIIOIh30BaHHUEM
ammapara MaTeMaTHYeCKOTO aHaJIn3a,

—BBIYMCJIAT, B MPOCTCHIIMX ClIydasX IUIOMAad C  HCIOJIh30BaHHUEM
IIepBOOOPA3HOM;

— HCIIOJIb30BAaTh TNPUOOPETCHHBIC 3HAHUS W YMEHHS B TNPAKTHYCCKOM
JEATEILHOCTH M ITOBCEIHEBHOM YKU3HU:

— 11 PEIICHMS TIPUKJIAIHBIX 3aa4, B TOM YHCJIC COIMAIBHO-D)KOHOMHYECKUX H
(bu3MYeCKNUX, Ha HAWOOJBIINE M HAMMCHBIINE 3HAUCHUS, HAa HAXOXKICHHE

CKOPOCTHU U YCKOPEHHSI.

YDafiHeHuﬂ U HepaeeHcmeda.

Ymems:

— pelIaTh parvoHaNbHBIC, IMOKA3aTeNIbHBIC W JIOTapU(MHUUYECCKUE YPaBHCHUS U
HEpPAaBEHCTBA, IMPOCTEHINIME UPpAIMOHAIBHBIE U TPUTOHOMETPUUYECKHUE
YpaBHEHMUSI, UX CUCTEMBI;

— COCTaBJISITh YPAaBHEHUS U HEPABEHCTBA I10 YCIOBHIO 33/1a4H;

— UCIIOJIB30BaTh [JI1 TPUOIMKEHHOTO PEIICHUST ypaBHEHHM M HEPABEHCTB

rpauyecKkuil METOx;
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— 1300pakaTh Ha KOOPIAMHATHON MIIOCKOCTH MHOXECTBA PEIICHUN MPOCTEHIINX
YPaBHEHUN U UX CUCTEM;

— HCIIOJIb30BAaTh NPUOOPETEHHbIE 3HAHUS U YMEHHUA B INPAKTUYECKOU
NEATEIbHOCTH U ITOBCEHEBHOM KU3HU:

— IJIL TOCTPOCHUA U UCCIICAOBAHUA HpOCTGfIIHHX MaTEMAaTH4YCCKHUX MOI[CJ'IG?I.

Onemenmot KOM6uHam0DuKM, cmamucmuky U meopuu 66}90}17’}1HOC7’I’l€11.

Ymemos:

— pemiaTh MPoCTeHIe KOMOMHATOPHBIE 3a/1a4l METOJIOM Iepedopa, a TaKKe ¢
UCIIOJIb30BAHUEM U3BECTHBIX (HOPMYIT;

— BBIUMCIISATh B TIPOCTEUIIUX CIIydasX BEPOSTHOCTH COOBITHHA Ha OCHOBE
MOJICYETa YHCIIa UCXO/IOB;

— UCnOIb306amMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYEcKoul
0esAmenbHOCIU U NOBCEOHEBHOIl HCUZHUL:

— I aHaJW3a peajbHBIX YHCIOBBIX JIaHHBIX, TMPEJACTABICHHBIX B BHJIC
JarpaMm, rpauKos;

— dHaJIi3a HH(bOpMaI_[I/II/I CTAaTUCTHYCCKOI'O XapaKTepa.

BJ'IEI)ICTB KOMIICTCHIIUAMM .

— y4eOHO-TI03HaBaTEIIbHOM;

— HEHHOCTHO-OPHEHTAIIMOHHOM;
— pedIeKCUBHOM;

— KOMMYHHUKATUBHOWU;

— MH(POPMAITMOHHOI;

— COLMAIBHO-TPYAOBOM.

T'eomempus.

3uamo:
IHapannenvsnocmo npameix u naockocmei. 11apanienbHsie IpsMbIE B
npoctpanctse. [TapauiennbHOCTD Tpex npsaAMeIX. [lapamiensHoCTh NpsiMoN U
10cKOCTH. CKpeImMBaromuecs psiMple. YTIIbl C COHANPABIEHHBIMU

CTOpOHaMH. YTOJ MexAy npsambeiMu. [lapamiensusie mnockoctu. CBoiicTBa
12



MapaJUIEIbHBIX IUIOCKOCTEN. TeTpasrap.
IepneHIMKYAAPHOCTH NPAMBIX M IUIOCKOCTel. [lepriennukynsipable
npsiMble B pocTpaHcTBe. [lapannenbHble npsMble, NEPIEHAUKYISPHBIE K
mI0CKOCTU. [Ipru3HaKk nepneHaAuKyIspHOCTH IPSAMOU U ITIOCKOCTH.
Teopema o npsiMOii, NEPIIEHAUKYIIAPHOMN K TIIIOCKOCTH. PaccTosanue ot
TOYKH JI0 TUIOCKOCTH. Teopema o Tpex neprneHAnKyIspax. Y roa MEXILy
IIPSIMOU U TUTOCKOCTHIO. JIByrpanHsiii yroi. IIpusnak
NEPHEHINKYJIPHOCTH IBYX IIOCKOCTEN. [IpsAMOYTONbHBIN
rapasulesIenunes.
Mmuororpannuku. [Tpuszma, ee ocHoBaHus1, 00KOBBIE peOpa, BHICOTA,
00koBas MoBepxXHOCTh. [Ipsmast u HakioHHas npusma. [IpaBuibHas
npusma. [lapamnenenunes. Kyo.
[Tupamuna, ee ocHoBaHUE, OOKOBBIE peOpa, BBICOTA, OOKOBAsl MOBEPXHOCTb.
Tpeyronsnas nupamuaa. [IpaBuibHas nupamMua. Y ceueHHas MUPaMUIa.
Cummetpuu B KyOe, B apajuiejenunese, B npu3me u nupamuje. [lonstue
O CUMMETPHHU B MIPOCTPAHCTBE (LIEHTpaIbHAsL, OCEBasi, 3€pKaJIbHas).
[IprMepbl CHMMETPHI B OKPYKAOIEM MUPE.

Ceuenus ky0a, IpU3Mbl, MTUPAMUJBIL.
[IpencraBieHue o MpaBUIbHBIX MHOTOTPAHHUKAX (TETpa’ip, KyO, OKTasap,
JOJICKAdIp U UKOCAdIP).

Ymems :

pacno3HaBaTh Ha YEPTEKAX U MOJIETISAX MPOCTPAHCTBEHHBIE (DOPMBI;
COOTHOCHUTB TPEXMEPHBIE OOBEKTHI C UX OMUCAHUIAMHU, U300PAKECHUSIMU;
ONMCBHIBATH B3aUMHOE PACIIOJIOKEHUE IIPSAMBIX U IUIOCKOCTEN B
IPOCTPAHCTBE, ApTYMEHTHUPOBATH CBOU CYXJACHUS 00 3TOM PacloIOXKeHHUH;
aHAJIM3UPOBaTh B MPOCTEHIINX CITydasX B3aMMHOE PACOJIOKEHUE OOBEKTOB
B IIPOCTPAHCTBE;

n300paxkaThb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TeJla; BBIMOIHITh
YEPTEXKU 110 YCIOBUIM 3a/1a4;

CTPOUTH MPOCTEUIINE CEUCHUS KyDa, TPU3MBbI, TUPAMHUIBI;
13



® pemIaTh IMIAHUMETPUIECKUE U TPOCTEUIITHE CTEPEOMETPUIECKHUE 3a1a4 Ha
HaXOXKJECHUE TEOMETPUYECCKUX BEIMUWH (JJTUH, YTJIOB, IJIOMIAJIEH,
00BbEMOB);

® HCITOJIB30BATh IIPH PEIICHUU CTEPEOMETPUUCCKUX 3a71a4 IJITaHUMETPHICCKUE
(bhaKTBl U METOIBI;

¢ IIPOBOAUTH NOKA3aTCIBbHBIC PACCYKICHUA B XOAC PCIICHUA 3aaa4.

Hcnoan3oBarnb HpHOﬁpeTeHHLIe JHAaHUsI M YMCHHUSA B HpaKTI/I‘IeCKOﬁ
JACATCJIBHOCTU " HOBceI[HeBHOﬁ KU3HU OJIA:
® HCCICOOBAHUA (MO,Z[CJIHpOBaHI/IH) HCCJIOJKHBIX IMPAKTHYCCKUX CI/ITyaIII/Iﬁ Ha

OCHOBE M3Y4YEHHBIX (POPMYII U CBOMCTB (hUTYp;

® BBIUHCICHHUS O00BEMOB U TUIOIIACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ
IpU  PEIICHUU TPAKTHUUYECKUX 3ajJlad, MCIONB3ys IIPU HEOOXOIUMOCTH
CIIPAaBOYHUKH U BBHIYUCIUTEIBHBIE YCTPONCTBA.
TpeOoBaHus K YPOBHIO NOATOTOBKH BHINNYCKHUKOB CpeAHel (ITOJTHOM) IIKOJIbI
B pezynomame uzyuenus mamemamuxku Ha 6a3080M YPOBHE YYEHUK O0JIHCEH
3HATH/MIOHUMAThH
® 3HAUCHHWE MAaTEMAaTHYECKOW HAyKu I pELICHWs 3a7ad, BO3HUKAIOIIMX B
TEOPUU U TPAKTUKE; IIUPOTY U B TO K€ BpeMsl OrPaHUUYEHHOCTb
MPUMEHEHUSI MaTEMaTUYECKUX METOJI0B K aHalIW3y U HCCIEI0BaHUIO
IIPOIICCCOB U SIBJICHHUI B IIPUPOJIC U OOIIECTBE;
® 3HAYEHWE MPAKTUKU U BOIMPOCOB, BO3HUKAIOIIUX B CaMOW MaTeMaTHKE IS
dbopMuUpOBaHUS U PAa3BUTHUS MAaTEeMaTUYECKOW HAYKHU; UCTOPHUIO PAa3BUTHS
MOHATHSL YUCJIa, CO3/IaHUsI MaTEeMaTUYECKOIro aHajv3a, BO3HUKHOBEHUS U
pa3BUTHUS T€OMETPUU;
® YHUBEpPCAIbHBIN XapakTep 3aKOHOB JIOTUKU MAaTEMaTUYECKUX PACCYKIICHUH, UX
MIPUMEHUMOCTB BO BCEX 00JIACTSAX YEIIOBEUCCKOMN ACATEIbHOCTH;
® BEPOSITHOCTHBIM XapaKTep pa3IMYHBIX MIPOIIECCOB OKPYKAIOIIETO MUpa.

Aneebpa.

YMmeTh:
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e  BBIMOJHATH apUPMETUUYECKUE IEHCTBUS, COYETas YCTHbIE M MHChbMEHHBIC
MIPUEMbI, TPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOMCTB; HAXOAUTh 3HAYEHUS
KOPHSI HATypaJbHOM CTENEHHU, CTENEHU C PaAIMOHAIBHBIM IOKa3aTesIeM,
norapudmMa, HCHOIB3YS TPH  HEOOXOJUMOCTH  BBIYHCIIUTEIIHHBIC
YCTPOMCTBA; MOJb30BATHCA OLEHKOW W MPUKUIKOW TPH MPAKTUUYECKUX
pacyerax;

e  TIPOBOAWTH TO H3BECTHBIM (opMyJlaM U TMpaBwiaM MOpeoOpa3oBaHUs
OYKBEHHBIX BBIPAKEHUH, BKJIIOUAIOIIUX CTEIIEHH, PaIUKAIIbI, JIOrapuPMbl U
TPUTOHOMETPHUECKUE QYHKITNU;

e  BBIYUCHATH 3HAYCHUSI YUCJIOBBIX M OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBIISIS
HE0OXO0IUMbIE TIOJICTAHOBKH M MPE0Opa30BaHUS;

HCMOJIb30BATHL NPUOOPETEHHbIe 3HAHMS M YMEHHS B MNPaKTHYECKOM
HeSITeJIbHOCTH U MOBCEIHEBHOM KU3HM JJISI: MPAKTUYECKUX PACUETOB IO
dbopmynam, Briaro4yas GOpMYINbl, COJEpXKAIllME CTENEHHU, PaTUKaJIbI,
JorapupMbl U TPUTOHOMETpPUYECKHE (DYHKIUHU, MCHOJIB3YS MpHU
HEO0OXOIUMOCTH CIIPAaBOYHbBIE MAaTEPHANIBI U TPOCTEUIIINE BHIYUCIUTEIbHBIC
YCTPOMCTBA.

Qyukuuu u cpaduxu.

Ymers:

e  OMNpeAeNsiTh 3HAaYEHHWE (PYHKUMHU MO 3HAYEHHUIO apryMEHTa NpH Pa3IUYHbIX
criocobax 3aganus GyHKIUU;

e  CTpOUTH I'paMKu U3YYECHHBIX (QYHKLIHA;

e  OMNHKCHIBATH MO I'paUKy M B MPOCTEHIIMNX clydasix 1o (HopmyJsie MOBEIEHUE U
CBOMCTBAa (YHKIMH, HAXOAUTh MO Tpaduky (YHKIUH HAUOOJbIIUE U
HAaVMCHBIIINE 3HAYCHNUS,

e  peuaTh ypaBHEHUs, IPOCTEHIINE CUCTEMbl YPABHEHUH, UCIOJIb3Ysl CBOMCTBA
byHKIIUN 1 UX TpadUKOB;

HCIOJIb30BAaTh TPHOOPETEHHbIe 3HAHUSI M YMEHHsI B TMPaAKTHYECKOMH

ACATCJIBHOCTH H HOBceIlHeBHOﬁ JKU3HU JUIsl. OMHUCAHUA C TIOMOIIBIO
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(GYHKIMI pa3aNYHBIX 3aBUCHMOCTEH, NPEACTaBICHUS HUX TpaUUecKH,
MHTEPIIpETalUU IpadrKOB.

Hauana mamemamuueckoco ananusa.

YMmern:

e  BBIUMCIATH NPOU3BOJHBIE M MEPBOOOpA3HbIE DSIEMEHTAPHBIX (PYHKIUH,
UCIIOJIb3YSI CTIPABOYHBIE MATEPUAIIBI;

e  HCCIECMOBATh B MPOCTEHITUX CIydasx (PYyHKIIMA HA MOHOTOHHOCTbH, HAXOIUTh
HauOOJNbIINE M HAWMEHbIIWE 3HAa4YeHUs1 (QYHKUUNA, CTPOUTH TrpaduKu
MHOTOYWICHOB U MPOCTEUINNX PAIMOHATBHBIX (DYHKIMI C HUCTIOIh30BAHHEM
ammapara MaTeMaTHIeCKOTO aHaJIN3a;

e  BBIUMCIATH B TNPOCTEHIIMX CIAy4yasx IUIOMIAAU C  HCHOJIb30BaHUEM
MepBOOOPA3HON;

HCNOJIb30BATh NPUOOPETeHHbIe 3HAHUSI M YMEHHSl B MPaAKTHYeCKOH
NeSITeIbHOCTH W TOBCEIHEBHOM JKM3HU JUIS: PEHICHUS MPUKIATHBIX
3aJady, B TOM YHCJIE€ COITMATBHO-IKOHOMUYCCKUX W (U3MYECKUX, Ha
HAauOOJNBITNE W HAUMEHBIIIME 3HAYCHUS, HA HAXOXJEHUE CKOPOCTU H
YCKOPCHHUS.

Ypasnenus u nepasencmeaa.

Ymers:

e  pemaTh paluoHajbHbIE, MTOKa3aTelbHbIC U JIOTApUPMUUYECKUE YpABHEHUS U
HEPABEHCTBA, IPOCTEUIINE HPPALUOHAIBHBIE W TPUTOHOMETPUUECKUE
YPaBHEHHS, UX CUCTEMBI;

e  COCTaBIIITh YPAaBHEHUS U HEPABEHCTBA MO YCIOBUIO 3a]1a4H;

e  HCHOJB30BaTh ISl MPUOIMKEHHOTO PEIICHHUsS YpaBHEHUNW W HEPABEHCTB
rpaguuecKkuil MeTox;

e  HM300pa)kaTh HA KOOPJWHATHOM MIIOCKOCTH MHOYKECTBA PEIIEHUN MTPOCTEUIITUX
YPaBHEHUH U UX CUCTEM;

HCI0JIb30BAThL TMPUHOOPETEHHbIE 3HAHUS W YMEHHMSI B MNPAKTHYECKOM
AEATeJIbHOCTH W MOBCEJIHEBHOM JKM3HM [JISl: TIOCTPOCHUS U
VCCJIEAOBAHUS MPOCTEUIINX MATEMATHYECKUX MOJEIIEH.
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Inemenmaol KOM6MHCZI’I’ZODUKM, CMAmMuUCmuKy 1 meopuu 8epoSImMHOCMEl.

YMmerTh.:

. pemath IpoCcTeHIme KOMOMHATOPHBIC 3a1a4l METOJIOM Tiepedopa, a TakxKe ¢
HCIIOJb30BaHUEM M3BECTHBIX (hOPMYIT;

. BBIYUCIISIT B MPOCTEHUIIUX CIIy4dasX BEPOSITHOCTH COOBITMM Ha OCHOBE
MoJcUeTa YHcja UCXO0B;

HCNOJIb30BATHL NPHOOpPETEHHbIe 3HAHMS M YMEHUS B MPAKTHYECKOIl
AEeATEJILHOCTH M TOBCEIHEBHOW JKM3HM JUIsl: aHalu3a pealbHBIX
YUCJIOBBIX JIaHHBIX, MPEJACTAaBICHHBIX B BHJE JIUarpamm, rpaduKoB;
aHanu3a nHGQOpMalUU CTAaTUCTUYECKOTO XapaKTepa.

B pe3ynomame uzyuenusn [ eomempuu Ha 6a3060Mm ypoeHe YUEHUK 001)HCEH

3HATH/IIOHUMATh.

. 3HAYCHUE MATEeMaTUYECKOW HAYKH JUIsl PEIICHMs 3ajiady, BO3HUKAIOIIUX B
TEOPUU M TMPAKTUKE, IIUPOTY M B TO K€ BpPEMsS OIPAaHUUYCHHOCTh
MPUMEHEHUSI MaTEMaTUYEeCKUX METOJIOB K aHaJIW3y U HCCIEIOBAHUIO
IIPOIICCCOB U SIBJICHUI B IIPUPOJIC U OOIIECTBE;

. 3HAYCHUE MPAKTUKU U BOMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTUKE I
dbopMUpOBaHUS M PAa3BUTHS MAaTeMaTHUYCCKOW HAYKH; HUCTOPHIO Pa3BUTHS
MMOHATHS YHCJa, CO3JaHUS MaTeMaTHYSCKOTO aHaIW3a, BO3HUKHOBCHUS U
pa3BUTHUS T€OMETPUU;

. YHUBEPCAJIbHBIM XapaKTep 3aKOHOB JIOTHKM MaTeMaTUUYE€CKUX PaCCYXICHUMH,
UX TPUMEHUMOCTH BO BCEX 00JIACTSIX YEJTOBEYECKOU JIeSITEIIbHOCTH;

YMeETh:

. pacrio3HaBaTh Ha 4YepTeXkax M MOJEIIX IPOCTPAHCTBEHHBIC (DOPMBEI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX ONMHUCAHUIMU, U300PLKECHUSIMU,

. OMHMCHIBaTh B3aMMHOE PACIIOJIOKEHHUE TIPSAMBIX U TJIOCKOCTEM B MPOCTPAHCTBE,
aApeSYyMeHmMupoB8ams C80U CYHCOEHUS 00 IMOM PACNOTIOHNCEHUU;

. aHaJM3UPOBATh B MPOCTEHIIINX CITy4yasX B3aUMHOE PACIO0XEHUE 0OBEKTOB B

MIPOCTPAHCTBE;

17



e  W300pakaTh OCHOBHBIE MHOTOTPAHHUKH W KPYIJIbI€ TeEla; BBITOIHITH
YEepTEKHU M0 YCIOBUAM 33]1a4;

e cmpoumbs npocmetiuiue ceuyerus Kyoa, npusmol, NUPAMUObL;

e  pelaTh IJIAHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUYECKHE 3a7auyd Ha
HaXOXJCHUE TEOMETPUYECKHX BEIMYMH (JJIMH, YIJIOB, TUIOIIAJIEH,
00bEMOB);

e  HCHOJB30BaTh IPHU PEIICHUH CTEPEOMETPHUUECKUX 3a]ad IUIAHUMETPUUYECKHE
(aKThl U1 METO/IBI;

e  NPOBOAUTH JOKA3ATEIbHBIE PACCYKIEHUS B X0/I€ PELICHUS 3a/a4;

HCNOJIb30BATHL NPHOOpPETEHHbIe 3HAHUS MW YMEHUS B MPAKTHYECKOil
HeSITeJIbHOCTH M TOBCEAHEBHOM JKHU3HH  JUIA:  HUCCIEIOBaHUS
(MozlenmupOBaHMsI) HECIOXKHBIX NPAKTUYECKUX CHUTyallud HAa OCHOBE
U3YYEHHBIX (POPMYI U CBOMCTB (PUTYp; BHIYHCICHUS OOBEMOB U TUIOMIAICH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJI MPH PEIICHUU MPAKTUYECKUX
3a/1a4, UCIHOJIb3ys MPH HEOOXOJMMOCTH CIPABOYHHKH U BBIYMCIUTEIbHBIE
YCTPOMCTBA.

O:xupaemblie pe3yabTaThl

1. YMeTh afiekBaTHO OLICHUBATH CBOM PEAIbHBIE H MOTEHIIMATBHBIE BOBMOKHOCTH.

2. ToTOBHOCTh K NPO(ECCHOHAIBHOMY CAMOOMPECIICHUIO, CaMOpeaIn3aliui BO
B3pOCJIOM KU3HU.

3. Hanuuue HaBBIKOB CaMOCTOSATENIbHOM, TBOPUECKOU €SI TENHHOCTH.

4. ChopMHpPOBAHHOCTH KIIFOUEBBIX KOMIIETEHIIHA.

5. CriocoOHOCTH OLIEHUBATh TPaHUIIBI COOCTBEHHONW KOMIIETEHTHOCTH.

6. Kenanue TBOPUTH MPEKPACHOE B YUCOHOU NEATETLHOCTH.

7.Mcnonp30BaTh NPUOOPETEHHBbIE 3HAHUA M YMEHUS B  NPaKTUYECKOH
NEATEIIbHOCTH U MOBCEHEBHON KU3HMU.

JlonosIHUTe IbHAS JIMTEPATyPa AJIs1 00y4aro M XCH

o « cmam EI'D! Monyneubii kypc. Marematuka. PabGouast terpamwpy s

6azoBoro ypoBHs. M. , [IpocBemienue.
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o « cmam EI'D! Monyneneiii kypc. Marematuka. PabGowas terpampy» s

npodunasHOoro ypoBHs. M. , [IpocBerienue.

e Tectel EI'D ‘menko 1.B.

Jluteparypa 1Jis1 yuureJs.

Metoauueckoe nocobue mist yunrens. M.U.11la6anun, M.B. Tkauéga.

«d cnam EI'Q! Moaynbsbiii Kypc. MatemaTuka. MeToauka MOATOTOBKHY
115 ipodusHOro ypoBHsA. M. , IIpocBerenue.

« cnam EI'D! Mopaynbnbsiii kypc. Matematuka. MeTonnka MOATOTOBKI

st 6a3oBoro ypoBHs. M. , [IpocBenienue.

AN. Kozko, B.C. Ilangpépos, M.H. Ceprees, B.I'. Uupckuii. 3agaum c
napameTpamMu, 1 HectTanaapTHeie 3aaauu. M. , U3gatenscteo MIIHHMO.

Tematuyeckue TecThl. AnreOpa u Hauyana ananmuza. 10 — 11 kmacesl. M.,

«BAKO»

HuTpener — pecypcesbl:

Shpargalkaege.ru;

www.ege.edu.ru;

www.fipi.ru.
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