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MHOACHUTEJIBHASA 3AIIMCKA
Pabouass mporpamma ocHOBHOro o0miero oOpa3oBaHHs MO MaTemaruke (nmanee — PaGouas
IporpaMma) sIBJISIETCSI COCTaBHOM 4acThio oOpazoBarenbHOM nporpammsel MAOY «Cpeassist mkosa
Ne8» ocHoBHOrO 0011IeT0 00pa30BaHUS U PEATHU3YET OCHOBHYIO €€ LIENb:
Co3ganue  oOpa3oBaTeNbHOW  Cpelbl,  CHOCOOCTBYIOLIEH  IOJIyYEHUIO  OOy4aroIUMUCS
Ka4eCTBEHHOI0 00pa30BaHMs, BOCIHUTAHUIO JyXOBHO-HPAaBCTBEHHOI'O, 3/I0POBOIO YEJIOBEKa,
CIOCOOHOI0 K caMOpeaIu3alyu B YCIOBUSAX COBPEMEHHOM KHU3HMU.

Ileas paGoueii mnporpamMMmspl: CO3/aThb YCJIOBUS Ul IJJAHUPOBAHUS, OpraHu3alud MU
yIpaBJIeHUs] Y4E€OHBIM IIPOLIECCOM IO OCBOEHHUIO OOYHYaIOUIMMUCA Kypca MaTeMaTHMKH OCHOBHOI'O
o011ero o0pa3oBaHus B MOJIHOM 00bEME.

3agaun:

ObecnieunTh TMONyYEHHE BCEMH YYaCTHHKAaMH OO0pa30oBaTEIbHOTO IpoIecca IPEICTaBICHUE O
LEJSAX, COJIEPKAHNUH, O0IIeH cTpareru o0y4eHHs, BOCIIUTAHUS U PA3BUTHUS, YUALIUXCS CPEACTBAMU
MaTeMaTHKH.

Onpenenutb KOHKPETHOE COAEp)KaHUE, 00beM, MPUMEPHBIM MOPAIOK H3YyYEHHS TE€M C y4eTOM
0co0eHHOCTEH yueOHOTro mpolecca, BO3paCTHBIX 0COOEHHOCTEH 00ydaronXcs.

Pabouas nporpaMMa KOHKpETH3UPYET COAEp KaHUE MPEIMETHBIX TEM 00pa30BaTEIbHOTO
CTaHJapTa [0 MaTEMAaTUKE JUIsl KaKJI0T0 KJ1acca, ONpeessieT IPUMEPHOE pacipeeieHue yUeOHbIX
4yacoB [0 pa3jesaM Kypca.

Pabouas nmporpamma sSBIISIETCS MaTepHUaIoM, Ha KOTOPOM BO3MOKHO JIOCTHIKEHHE
o0pa30BaTeNbHbIX LeJIEN U BBIXO/1 Ha INIAHUPYEMble 00pa30BaTeIbHbIE PE3YIbTaThl B 3aBUCUMOCTH
0T ypoBHs npenojaBanus. Coaepkanue padoueil mporpaMmmsl 00ecriedMBaeT BO3SMOXKHOCTb
KOPPEKTUPOBKH 3THX IPOTrPaMM YUUTEIEM B 3aBUCUMOCTH OT COCTaBa Y4alIUXCs U X0Ja
oOpa3oBaTenbHOro nporecca. KoppekTupoBka MOXKET 3aTparuBaTh OCHOBHbIE KOMIIOHEHTbI
coJiepKaHusl IPOrpaMM, TEMIIA U MOCIIeI0BATENbHOCTH N3YUEHHs Y4eOHOTO COiep KaHusl, HO He
1esei n3ydeHus yaeOHOro MaTepuana, Ipu 3ToM 00ecreunBaTh 00sS3aTeIbHBI MUHUMYM
CoJIep’KaHusl OCHOBHOI 00pa3oBaTelbHON IPOrpaMMBbl, YCTaHOBJIEHHBIHN (eiepalbHbIM
KOMIIOHEHTOM IrOCYAapCTBEHHOT0 CTaHapTa 0 MaTeMaTHKe.

Pabouas nmporpamma siBisieTCsl OPUEHTUPOM JJIsl COCTABIICHUS YUUTENEM KaJleH1apHO-
TEMAaTUYECKOIo IJIaHa N3y4yeHHs MPOrpaMMHOI0 MaTepuaia 1 3a7aeT TOJIbKO IPUMEPHYIO
MOCJIEI0BATEIbHOCTD N3yUEHHs MaTepualla U pacrpeielieHus ero mno kiaccaMm. OHa ornpenenser
MHBapUaHTHYIO (0053aTeNbHYI0) YacTh y4eOHOro Kypca, 3a IpeieslaMid KOTOPOT0 OCTAeTCs
BO3MOXHOCTh aBTOPCKOT'0 BbIOOpA BapMaTUBHOM COCTaBIIAIOIIEH COep)KaHUsl 00pa30BaHMUs.

[Tpu 3TOM, yuuTENh MOXKET NPEAJIOKUTH 0OOCHOBAHHBIN COOCTBEHHBIH MMOAX0/ B YAaCTH
CTPYKTYpUPOBaHUS yueOHOTO MaTepuasa, OIpeaeIeHUs OCIeI0BaTeIbHOCTH U3YYEHUS 3TOTO
MaTepuaia corjacHo BeiOpanHoMy YMK, a Takske myTteit GopMUpOBaHUS CUCTEMBI 3HAHUH,
YMEHUH 1 criocO00B NIEATETFHOCTH, PAa3BUTHS U COIIMATM3AINN yYAIUXCsl, OMUPAsSCh HA YPOBCHb
o0ydaeMocTH 1 00y4eHHOCTH KJlacca. TakuM o0pa3om, Mpu pa3paboTKe KaJleHIapHO-
TEMaTUYECKOI'o IJIaHa JIOMyCKaeTCs:

pacupeHue nepevHs AUIaKTHIeCKUX eMHHULL B IpeJieNax, periiaMeHTHPOBAHHBIX MAaKCUMAIbHOM
ayJUTOPHOM HArpy3Koi 00yJaromuxcs, 1 MpH YCIOBUU COOJIIOICHUS TPEEMCTBEHHOCTH C
00s13aTeIbHBIMA MUHUMYMaMU CONPEAETIbHBIX CTyNeHeH 00pa3oBaHus (IOTOJHUTEIbHbIE
BO3MOYKHBIE TEMBI B TIPOTPaMMe TIPOTTHCAHBI KYPCUBOM);

KOHKPETHU3AIWs U ACTATN3ANNS TUIAKTHYECKIX €INHUII,

orpeziesieHue JIOTUYECKU CBA3aHHOIO U MeJaroruuecki 000CHOBAHHOTO MOPSAKA U3YyUEHUs
Mmarepuaa.



Tem cambIM pabouast mporpamma coAeCTBYET COXPaHEHUIO eJUHOT0 00pa30BaTeIbHOTO
IIPOCTPAHCTBA, HE CKOBBIBAsI TBOPUYECKON MHULIMATUBBI YUUTENCH, TPEIOCTABIISAET IIUPOKUE
BO3MOYXHOCTH JUIS PEATH3AIMN PA3IMYHBIX ITOIX0JI0B K MOCTPOSHHIO YUeOHOTO Kypca.

Crpykrypa Padoueii nporpammet:

Pabouas nporpamma coaepKUT CIEAYIOLIUE pa3/iebl:

e [loscHuTenbHAs 3aMKCKa.

e (OOmias xapakTepucTUKa y4eOHOro mpeameTa.

e Omucanue MecTa yaeOHOro mpeaMera B yueOHOM TUTaHe.

e JIMYHOCTHBIE, METANIPEIMETHBIE U IPEAMETHBIC PE3YJIbTATHl OCBOCHUS Y4eOHOTO

npeaMera.

e Conepxanue yueOHOro MaTepuaa o Kiaccam.

e TemaTuueckoe IUIAHUPOBAHKE C ONPEACICHUEM OCHOBHBIX BHIOB yUE€OHOM JEITEIbHOCTH.

e Onucanne y4eOHO-METOANYECKOTO M MaTepUAIbHO-TEXHUYECKOTO obecrieueHus: Paboueit

MPOTPaAMMBIL.
e [lmanupyemblie pe3yabTaTbl 0OyUEHHS H OCBOSHHSI Kypca MaTeMaTHKH OCHOBHOTO O0OMIETO
o0pazoBaHus
Bxan yuebnoro npenmera B obmiee oOpazoBaHue

Matemartuka siBIS€TCS OJHUM U3 OCHOBHBIX, CHCTEMOOOPA3yIOIIUX MPEAMETOB HIKOJILHOTO
oOpa3oBanus. Takoe MeCTO MaTEMAaTUKH CPEIU HIKOJIBHBIX TPEIMETOB 00YCIOBIUBACT U €€
0CO0YIO POJIb C TOUKH 3PEHUSI BCECTOPOHHETO PA3BUTHSI TMYHOCTH YUaLTUXCA.

Ha coBpemenHOM 3Tarne 00111ecCTBEHHOTO pa3BUTHSA INIaBHOM 3aauei, CTOSIIEH repe neaaroramu,
SIBIISICTCSI BCECTOPOHHEE COJICHCTBUE CTAHOBIICHHUIO U PA3BUTHIO YEJIOBEYECKOM
UHIUBUAYATbHOCTH. OOBEKTOM NMPUCTATHHOTO BHUMAHHUSI IIPH ATOM SIBJISIETCS] Pa3BUBAIOIIASICS
JMYHOCTH C €€ BHYTPEHHHUM MUPOM, HHTEPECAMH, TIOTPEOHOCTSIMHA, TBOPUECKUMH BO3ZMOKHOCTSIMHU.
PazButne o6mero ooOpazoBaHus HalpaBiIeHO HAa peaTn3alluio HAIlMOHAIBHOW 00pa3oBaTelbHOMN
UHUIKMATHBBI «Haiia HoBast 1IKoIa», KOTopas chopMyIMpoBaga OCHOBHOE TpeOOBaHHUE
rocynapctsa mkoie: «llIkonbHoe 00yueHne JOHKHO ObITh IIOCTPOEHO TaK, YUTOOB! BBITYCKHUKH
MOTJIM CAMOCTOSITENIbHO CTaBUTh U JIOCTUTATh CEPhE3HBIX LIENeH, YMeNo pearupoBaTh Ha pa3Hble
KU3HEHHbIE CUTYAIMM», T.€. BBIJIBUTAETCS 3a/1a4a Pa3BUTH B YEJIOBEKE CLIOCOOHOCTEH
IPeOoI0JIeBaTh BO3ZHUKAIOIINE IPOOIIEMBI, ITpeiaraTh UX HECTaHIAPTHBIE PEIICHHsI, IeiCTBOBATh
IPOJYKTUBHO C OMOPOI Ha CBOI 00pa30BaTeIbHBINA MOTEHIIUA.

Tak B KauecTBe TJIaBHBIX TPEOOBAHUH, MIPEABSIBISIEMBIX K COACPKAHUIO U OCYIIECTBICHUIO
y4eOHOTO Tpolecca, K pe3ysibraTaM 00ydeHHs], yUalluecss ¥ POAUTEIH BBIIBUTAIOT Pa3BUTHE
MHTEJUIEKTa, KOMMYHUKAaTUBHON KOMITETEHIINHN, TBOPYECKOTO MBIIIIeHHs. [loaToMy pazButne
MHHUIIMATHBBI, CAMOCTOSITEIbHOCTH MBILIUIEHUS], TBOPUECKUX HAYaJl IIKOJIbHUKOB CTAJIO MepBeniIei
3aJauei MIKOJIbI, KaX/10TO YUUTEIs.

EcrecTBeHHO, YTO Ha MEPBBI MJIaH BBIIBUTAETCS MpobiieMa 0OecrieueHnsl HOBBIX MOAX0JI0B K
OpraHu3aluy mporecca o0y4yeHus BOOOIe U MaTeMAaTHKE B YACTHOCTHU, aKIIEHTHI B KOTOPOM
JIOJDKHBI OBITH CMEMICHBI C TIPOCTOW TPAHCIIAUMY 3HAHUK Ha BKIIFOUCHHE yJaIIUXCs B aKTHBHYIO
TI03HABATENIBHYIO JESITETHHOCTD.

MaremaTrKa B 3TOM TUIaHe 00J1a1aeT UCKITFOYATEIIEHBIMUA BO3MOXXHOCTSIMU, 9TO 00YCIIaBINBACTCS
cnenn(UKOoi MaTeMaTHIECKOTO MBIIIIJICHUS, KOTOPOE COJIEPKHUT MOIIHBIN HCCIIEI0BATEbCKUN
noreHMai. B mporecce n3yueHus MaTeMaTHKU (POPMUPYIOTCS KaU€CTBEHHbBIE XapaKTEPUCTHKI
JMYHOCTH: CTIOCOOHOCTH K CAMOIIO3HAHUIO, TOYHOCTh U apTYMEHTUPOBAaHHOCTH PAacCyKIACHUH,
CaMOCTOSITENIbHOCTh M KPUTHYHOCTh MBIIIJICHHUS, €T0 OPUTHHAIBHOCTH, OCO3HAHHOCTh BHIOODA,



OTBETCTBEHHOCTb 32 PE3YJbTAThl, CTPEMJICHUE K MPEOI0JICHNIO HHTEUIEKTYalIbHBIX TPYAHOCTEH,
UHTEpeC K 0oJiee rIy0OKOMY, HCCIIeI0OBATEIbCKOMY MO3HAHUIO OKPY>KAIOIIEr0 MHUpA.

CeroaHst HUKOMY HE HaJI0 I0Ka3bIBaTh, YTO MaTeMaTHYeckoe o0pazoBaHue 0yiaro, Ha KOTOpoe
UMEET MPaBO KAXKIBII YeJIOBEK. Y POBEHb Pa3BUTHS 00IIECTBA TPEOYET OOIBIIOTO KOJIMYECTBA
CHELHUATNCTOB, UCTIONB3YIOUINX MaTeMaTHYeCKHe 3HaHUs B CBOEH npodeccHoHanbHOM
JEeATENbHOCTH. Jla ¥ KaKIblil 4EJIOBEK B KAKON-TO MEpE 3HAET ATOT IIPEIMET U UCIIONIb3YET €€ B
CBOEH MOBCEIHEBHOU NEITEILHOCTH.

B nocneanue rojpl HaMeTUIIaCh YCTONYMBAS TEHICHIIUS IPOHUKHOBEHUS MAaTEMaTHYECKUX
METOJIOB B TaKH€ HAyKU KaK UCTOpHUS, (PUIIOJIOTHS, HE TOBOPSI YK€ O IMHI'BUCTHKE U IICUXOJIOTUH.
[ToaTomy Kpyr Jull, KOTOPBIE B CBOEH Mocienyoien npodeccuoHanbHOM e TeIbHOCTH,
BO3MOXHO, OyIyT IPUMEHATh MaTEMATUKY, PACIIUPSCTCS.

Hama cucrema o6pa3oBanus yCTpOeHa TakK, YTO JJISI MHOTHX IIIKOJIA TAeT €AMHCTBEHHYIO B )KU3HU
BO3MOXHOCTbH "TIPHOOIIMTECS K MATEMaTUYECKON KyJIbTYpPE, OBIAIETh [IEHHOCTSIMH,
3aKJIIOUYEHHBIMU B MaTeMaTuke".

TakuMm oOpa3om, MaTeMaTHKa B IIKOJIE 3aHUMAET OJIHO M3 BAXKHBIX MECT HE CllydyaifHO. DTO OYEHb
yIOOHBIN MpeaMET JIIsl pPa3BUTHSI HHTEIEKTYalIbHBIX TBOPUYECKUX CIIOCOOHOCTEH pedsT. DToMy
CIOCOOCTBYET JIOTUYECKOE CTPOCHHUE Kypca, UeTKasi CUCTEMA YIIPAKHEHUH /ISl 3aKperICHUS
MOJTyYEHHBIX 3HAHUH, a0CTPaKTHBIN SA3bIK MaTeMaTUku. Bee 3To mo3BosseT hopMUpoBaTh y peOsT
TaKHhe KauecTBa KaK MPeIpUUMUUBOCTh, CIIOCOOHOCTH OBICTPO OPUEHTHPOBATHCS B CIIOKHBIX
CUTYyalHsx, 0€30MNO0YHO MPUHUMATh HENPOCTHIE PELICHHUS, CIIOBOM, paboTaTh TBOpUecKu. Bee
9TH Ka4ecTBa OYCHb HEOOXOAUMBI JJIs1 TBOPUECKOM JTHYHOCTH.

[Tporpamma cocTaBiieHa B COOTBETCTBHUHU C TPEOOBaHUAMH (eiepaaIbHOr0 KOMIIOHEHTA
roCyJapCTBEHHOTO CTaHAapTa 001Iero 00pa3oBaHus;

[TpumepHoO#t mporpaMMbl OCHOBHOT'O 00111er0 0Opa3oBaHus o MareMaTtuke (COOpHUK
HOPMAaTUBHBIX JOKyMeHTOB. MaTtemaruka / CoctaButens — J.J1. JInenpos, A.I'. Apkaibes);
I'eometpus. [IporpaMMmel 06111€00pa30BaTENbHBIX YUPEKISHUH. 7—9 Kilacchl / cOcTaBUTENb - 1.
A. Bypmuctposa. — M.: IIpocsemenne, 2010.

O6ocHOBaHME BBIOOpA MPOTPaMMBbI.

Bo160p nporpammsl 00yCIIOBIIEH IPEEMCTBEHHOCTHIO MEXK/1y YPOBHSIMH 00pa30BaHus, UTO
obecreunBaeT HEMPEPBIBHOCTh MaTeMaTudeckoro oopazoanusi B MAOY «COIII Ne§ ¢
yriayOIeHHBIM U3yUYE€HUEM OTAENIbHBIX PeIMeToB» B nporpamMMe ycraHoBiIeHa ONTUMalIbHAs
MOCJIEI0BATEIbHOCTD U3YUEHHsI TEM U pa3/ieloB y4eOHOro MpeIMeTa ¢ y4eTOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOT 0 Mpoliecca, BO3pacTHBIX 0COOCHHOCTEH
o0yJaromuxcs.

CornacHo yueOHOMY IUIaHy, IPOrpaMMa OpUEHTUpPOBaHa Ha oO0ydeHue neteid 11-15 ner u
cocTaBJIeHa ¢ YU€TOM UX BO3pacTHIX ocobeHHocTe. [lepros moaoBoro co3peBaHusi BHOCUT
cepbE3HbIE U3MEHEHUS B )KU3Hb peOEHKa, HApYIIAeT BHYTPEHHEE paBHOBECHE, BICUET HOBbIE
NepeKUBaHUs, BIMSIET HAa B3aMMOOTHOIIIEHNS MaJIbUMKOB U AeBoyek. [Ipu opranuszanuu yueOHOro
mpolecca y4TeHa Takas ICUX0JI0rHueckas 0COOEHHOCTh JaHHOTO BO3pacTa, Kak U30HpaTebHOCTh
BHUMaHUs. J[eTu JIerko OTKIMKalTCA Ha HEOOBIYHbIE, 3aXBaTHIBAIOIME YPOKH U BHEKJIACCHBIE
Jiena, Ho ObICTpasi IepeKII0YaeMOCTh BHUMAHUS HE AT UM BO3MOXKHOCTh COCPEAOTOYUTHCS J0JITO
Ha OJJTHOM U TOM XK€ JIeJI€.

JleTu B 3TOM BO3pAacTe CKJIOHHBI K CIIOPaM U BO3PAXKEHUSAM, OCOOCHHOCTHIO X MBIIIICHUS
SBIISICTCS €T0 KPUTUYHOCTD. Y PeOsT MOSABISIETCS CBOE MHEHUE, KOTOPOE OHU CTAPAIOTCS
JEMOHCTPHUPOBATh KaKk MOKHO Hallle, 3asBiisis o cebe.



OTOT BO3pacT OJaronpusTeH AJi TBOPUYECKOTO Pa3BUTHS. YYalluMcsl HpaBUTCS pelaTh
po0OJIeMHbIE CUTYallUH, HAXOIUTh CXOJCTBA U Pa3INuUsl, ONPEACIATh IPUYNHY U CIIEJCTBHE,
caMOMYy pemiath npo0JaeMy, y4acTBOBAaTh B TUCKYCCHH, OTCTauBaTh U JIOKAa3bIBATh CBOIO TPABOTY.

[TporpaMma niperocTaBIsieT BO3MOKHOCTh U3YUCHHS ITPeAMeTa Ha 6a30BOM U IMMOBHIIIEHHOM

YPOBHSIX.

B nporpamMmy BHECEHBI JOTOTHUTENBHBIC TUJAKTUUECKUE €IUHUIIBI (TEMBbI) HA BEIOOP yUUTEI,
pacuupsonire TeMsl sl 00yJaromuxcs (Ki1accoB), UMEIOIIUX MOBBIIIEHHYIO Y4eOHYIO
MOTHBAIIMIO K U3y4EHUIO IIpeaMeTa. B nporpamme oHU MpOMKHCAaHbI KyPCUBOM.

K OCHOBHBIM KOHIIETITYaJIbHBIM MOJOXKEHHUSIM MPENoiaBaHrsd MAaTEMATHKH B IIKOJIE OTHOCATCS
CIIEIYIOIINE YTBEPKACHHUS

MaremaTrueckoe o0pa3oBaHue HEOOXOMMO JUIsl BCeX HIKOJIBHUKOB. HeT nereii HecrmocoOHbIX K
MaTeMaTuKe.

JuddepeHnmanus MaTeMaTHIECKON TIOJITOTOBKH HEOOXO[Ma HE TOJBKO B HAIIPABICHUH Pa3BUTHS
OOIIEKYTTYPHON COCTABJISIONIEH MaTEMAaTUYECKOTO 00pa30BaHUsI.

VYposueBas u npodunsHas nuddepennuanus o0yueHus J0KHA 00eceunBaTh FTApMOHUYHOE
coueTaHue B 00YYeHHH UHTEPECOB JIMYHOCTU U OOIIECTBA, COOTBETCTBOBATH UM JINYHOCTHO-
OPUEHTUPOBAHHOTO O0YYECHHUSI.

YcBoeHHe MaTeMaTHYEeCKUX 3HAaHUN BO3MOXKHO TOJIBKO Y€pe3 aHaJIN3 BCEH MBICIUTEIbLHOU U
COLIMOKYJIbTYPHOM CUTYyaIlMH, B KOTOPOU (MJIM C TOMOIIIbIO, KOTOPOi) OHU OBUIH MOJIYYEHBI B
o0pa3oBaTeTLHOM IIpoIiecce.

Brinensist hopmMupoBaHre KPpUTHIECKOTO MBIIIIEHUS KaK OJHY U3 COCTaBIISIOMIMX eIei
MaTeMaTHIeCKOro 00pa3oBaHusl, CYHUTAEM, YTO 0O0yUeHHE crioco0aM M preMaM MBIIUICHUS Ha
ypOKax MaTeMaTHKH MTPOUCXOJUT B MPOIECCE peleHus 3aa1a4. Mitak, Mbl BeIIETsieM
MaTEeMaTHUYECKYIO 33J]auy KaK OCHOBHOW CTEP)KHEBOM MOMEHT 00y4YEeHHsI MaTeMaTHKe.

Oco0oe BHUMaHUE y/ensieTcs M03HaBaTeIbHOW aKTUBHOCTH YUaIXCs, UX
MOTHBHUPOBAHHOCTHU K CAMOCTOSTENIbHOM yueOHO paboTe. DTo mpeanonaraet 6ojee MupoKoe
MCIOJIb30BaHNE HETPATUIIMOHHBIX ()OPM YPOKOB, B T. 4. METOJUKHU JICIIOBBIX U POJIEBBIX UTP,
MPOOJIEMHBIX TUCKYCCHN, MEXKITPEIMETHBIX HHTETPUPOBAHHBIX YPOKOB H T. II.

B ocHOBY opranuzanuu 06pazoBaTeIbHOIO IpoLecca MOJI0KEHBI CIEAYIOIINE TOIX0bI U
TEXHOJIOTHU:

TEXHOJIOTUH MOJIHOIO YCBOEHUS; TEXHOJIOIMH 00Y4Y€HHs HAa OCHOBE PELICHMs 33/1a4; TEXHOJIOTUN
o0yueHHsl Ha OCHOBE CXEMAaTHUHBIX U 3HAKOBBIX MOJIENICi; 3aJauHasi TEXHONIOTUA (BBEJCHHE 3a/1a4
C )KU3HEHHO-TIPAKTUYECKUM COJIEp’KaHUEM B 00pa30BaTeIbHBINA MPOIECC); TEXHOJIOTHS
npoGiemMHoro o0yueHus (aBropsl A. M. Marwomkus, U. 5. Jlenep, M. 1. MaxmyToB);
TEXHOJIOTHS ModTamHoro ¢hopMmupoBanus 3Hanuii (aBtop 1. S. [Manbnepun); TexHOTOTHS
«MMUTAITMOHHBIC UTPHI»; TEXHOJOTHS ONOPHBIX cxeM (aBTop B. @. [IlaTanos); TexHOIOTHSA
pasBuBarotiero ooydenus (aBrop JI. B. 3aHKOB); TEXHOIOTHS IBPUCTUIECKOTO OOYUCHHS;
«3aJJa9HBIN» MOIX0/T; KOMIIETCHTHOCTHBIN TTOIXO/; N€ITeIIbHOCTHBIN MOIX0/T; TEXHOJIOTHS
TBOPUYECKOTO O0yUYEeHUSI.

JlaHHbBIE TEXHOJIOTUN O0yUYEHUsI MaTEMAaTHKe BOBJIEKAIOT Ka)KJI0T0 YUEHHKa B MPOIIecC
CaMOYMpaBlIEHUS] CBOMM Pa3BUTHUEM;CIIOCOOCTBYET PACKPEIOIIECHUIO B KAKIOM YYCHHUKE
TBOPUYECKOTO MOTEHIMANIA ¥ PA3BUTHIO €T0 MOTPpeOHOCTEN U ClIOCOOHOCTEl B MPeoOpa3oBaHUH
OKpY’Karolen JeCTBUTETFHOCTH U CaMOTo ce0st; MpoOyKaaeT AesiTeIbHOE Hauallo,
MIPOHU3bIBatoIIee Bce (POpMBI pabOTHI C IETHMU, KOTOPOE TO3BOJISIET CTPOUTH 00pa30BaTEIIbHBII
MpOLIeCC HE Ha MACCUBHO - COJEPKATEIbHON HOTE, a B (hopMe Juaiora u TBOPUYECKH Kak JUIs
YUUTENs, TaK U JUIS YUCHHUKA.



Dopmvel opeanuzayuu yuebHo20 npoyecca:
WHIVBUAYAJIBHBIEC, TPYIIIOBBIE, MHANBHUyaJIbHO-TPYIIIOBBIE, IIAPHBIC, KOJUIEKTUBHBIE,
(bpoHTaNIbHBIE, KIIACCHBIE U BHEKJIACCHBIE.
KonkperHsie GopMbl Opranu3auy 00y4eHus 0 BEAYIIUM IEIsM:
®opMupoBaHUE 3HAHUI: IEKIUS, KOH(PEPEHIIHSL.
@opMHUpOBaHNE YMEHUH U HABBIKOB: IPAKTUKYM, [1€J10Basi UTPA, TPCHUHT.
3aKkperieHue U CUCTEMaTU3alus 3HaHUI: CEMUHApP, COPEBHOBAHUS.
IIposepka 3nanuii: KOHTPOJIbHAsA paboTa, CaMOCTOATENbHAs paboTa, IPOBEpOUHas paboTa, 3a4er.

Tunwvi ypokos:

YPOK U3Y4EHHSI HOBOTO

YPOK NPUMEHEHHUS 3HAHUN U YMEHUI

YpOK 0000IIIEHUS U CUCTEMAaTHU3aIluy 3HAHUM

YPOK IPOBEPKH U KOPPEKIIMY 3HAHUN U YMEHUI

KOMOMHHPOBAHHBIN YPOK

YPOK — JIEKLUS

YPOK — CEMUHAp

YPOK — 3aueT

YPOK — IPAKTUKYM

Memoowvl 0byuenus:
METO/Ibl OpTaHU3AIMH U OCYIIECTBICHUS Y4€OHO-TI03HABATEILHOM NEITEIbHOCTHU: CJIOBECHBIN
(muanor, pacckas u JIp.); HarjIsAHbIA (OMIOPHBIE CXEMBI, CIIAMIBI U JIP.); TIPAKTUYCCKUN
(ynpakHeHusl, MpakTUYeCKue paboThl, pellieHne 3aa4, MOJEIUPOBAaHUE U . );
UCCIIEI0BATEIbCKHI; CaMOCTOATENbHOM paboThl; paboThI O PYKOBOJCTBOM MpenojaBaTes;
TUJAKTUYECKast UTpa;
METO/Ibl CTUMYJIMPOBAHUS U MOTUBALIMN: UHTEPECA K YUEHUIO; J0JITa U OTBETCTBEHHOCTH B YUYEHUU;
METO/IbI KOHTPOJISL U CAMOKOHTPOJIA B 00y4eHHHU: (PpOHTATIbHAS yCTHAs! IPOBEPKa,
VHAMBUYaJIbHBIN YCTHBIN ONPOC, MUCbMEHHBIH KOHTPOJIb (KOHTPOJIbHBIE U IPAKTHUECKHE PAOOTHI,
TECTUPOBaHUE, TUCbMEHHBIH 3a4€T, TECTHI).
BenymumMu metogamu o0yueHus IpeaMETy SBISIOTCA: 00bACHUTENbHO-WIITIOCTPATUBHBIN U
PenpoAYKTUBHBIN, YaCTHUHO-TIOMCKOBBIH, TPOEKTHO-UCCIIEI0BATENbCKUI BO BHEYPOUHOI
JEATEIBHOCTH.

Jlnis nocTuKeHus 1esel yuuTeNb caM BbIOMpaeT yueOHUKH, METOIMYECKOE COMPOBOXKICHHE,
TEXHOJIOTUH, CIOCOOBI M METOJIbI 00yUEHHSI, BUIBI KOHTPOJIS, @ TAKXKE KOMITBIOTEPHOE
o0ecrieyeHne ypoka.

Cpoxk peanm3aruu Pabodeit mporpammer: 2015-2016 yaeOHBIH ToT

PernamenT npaB u 00s3aHHOCTEN y4aCTHUKOB 00pa30BaTEILHOTO Ipolecca
Colmronenune mpaB 1 00s3aHHOCTEH YIaCTHUKOB 00pa30BaTeIbHOTO MpoIlecca
SBJISICTCSI HEOOXOIMMBIM YCIIOBUEM peaTn3alluy 1efieii 00pa3oBaHus.

VYuyarmuecss UMEIOT MPaBO: Ha BEIOOP YPOBHS M3yUEHUS MAaTEMATHKH; Ha YECTHYIO H OOBEKTUBHYIO
OLIEHKY pPe3yJbTaTOB 00pa30BaTeIbHOM IeATEIbHOCTH; Ha o0ecredeHrne yueOHbIMU TOCOOUSIMH U
JIPYTUMH CpelIcCTBaMU 00yUYeHHMS; Ha pa3IMyuHble BU/IbI BHEYUEOHOM NesATeTbHOCTH; Ha
JIOTIOJTHUTEIBHBIE 3aHATHUS, ICUX0JIOT0-T1eJarOTHYECKYI0 MTOMOIIb. Y4ariuecs 00s3aHbl BBIIOJIHATh
[IpaBuna qisa yyamumxcs; coOnonaTh Y CTaB IIKOJIBL.

Poputenu umeroT npaBo: Ha HUHOOPMHUPOBAHKE O CYIIECTBYIOLIUX YU€OHBIX IporpaMMax U ux
coJiep’KaHuU; Ha HTHPOPMHUPOBAHUE O PE3yIbTaTaX BIMOJIHEHUS yUeOHOU MPOrpaMMbl; Ha y4yacTHe
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B ONPE/ACICHUH HHINBHIyaIbHONH 00pa30BaTeIbHOM MPOTrpaMMBl TS CBOETO peOeHKa; Ha
KOHCYJIbTaTHBHYIO [TOMOIIb; HA aICJUIALUIO B CIy4ae HECOTIacusl ¢ OLIEHKON 00pa30BaTeIbHbIX
JOCTIKEHUH pebenka. Pogurenn o0s3aHbl cO31aTh YCIOBHS, HEOOXOIUMBIE ISl YCTICITHON
00pa3oBaTeNIbHON JIESTEIbHOCTH JETEH.

VY4uTenb UMeeT IpaBo: Ha BIOOP y4eOHBIX TOcOOUi; Ha HH(POPMALIMOHHOE U METOANYECKOE
oOecrieyeHne; Ha BEIOOP 00pa30BaTENbHBIX TEXHOIOTUHN; HA TPUMEHEHHE CAaHKIHA TTPU
HEBBIIOJIHCHUH YYAIUMKCS CBOMX OOS3aHHOCTEH, HE MPOTUBOPEYAIINX OCHOBHBIM IPUHIUIIAM H
METOJIaM MEearOTUKH U TICHXOJIOTHH, Y CTaBy LIKOJIBI. YUNUTENb 0053aH: CO3/1aTh YCIOBUS,
rapaHTHPYIOIAE BO3MOXKHOCTD YCIEITHON 00pa30BaTelbHON AATEILHOCTH BCEM YUAIIUMCH.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA
N3yueHne MaTeMaTHKU Ha yPOBHE OCHOBHOT'O O0IIIEro 00pa30oBaHMs HANPABJICHO HA JTOCTHKECHUE
CIEAYIOLIUX LETICH:
* OBJIAJICHHE CHCTEMON MaTeMaTHYECKUX 3HAaHUI U YMEHH, HEOOXOIUMBIX JIJIsl IPUMEHEHHS B
IPAaKTUYECKOH 1eATEIbHOCTH, U3YUEHHs] CMEXXHBIX AUCLUILINH, IPOAOIKEHUsI 00pa30BaHus;
* HHTEIUIEKTYaJIbHOE Pa3BUTHE, (OPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOAUMBIX YEIOBEKY IS
IOJTHOLEHHOH JKU3HU B COBPEMEHHOM OOII[ECTBE, CBOUCTBEHHBIX MAaTEMAaTHUECKON JEATEeIbHOCTH:
SCHOCTH ¥ TOUHOCTU MBICIIY, KDUTUYHOCTU MBILUICHUS, UHTYULIUH, JIOTUYECKOTO MBIILIJICHMS,
3JIEMEHTOB AJITOPUTMUYECKOM KYIbTYphl, IPOCTPAHCTBEHHBIX MTPEICTABICHHUM, CIOCOOHOCTH K
IIPEOIOJIEHUIO TPYJHOCTEM;

* popmMupoBaHuE NpeACTaBICHUHN 00 UAEIX U METO/IaX MaTEMAaTUKH KaK YHUBEPCAIBHOI'O S3bIKa
HAyKH U TEXHUKH, CPEACTBA MOJIETTUPOBAHUS SIBJICHUI U MTPOLIECCOB;

* BOCMIMTaHUE KYJIbTYphl TMYHOCTH, OTHOILIEHHS K MaTEMaTHKE KaK K 4aCTH OOLIeYeI0BeUeCcKOM
KYJIBTYpPBl, UTParoLIei 0cOOYI0 pOJib B OOIIECTBEHHOM pa3BUTHH, TOHUMaHKUE 3HAUUMOCTH
MaTEMAaTHUKH Il HAYYHO-TEXHUYECKOTO Iporpecca.

MaremaTtnueckoe 00Opa3oBaHHE B OCHOBHOM IIKOJIE CKJIAbIBACTCS U3 CIETYIOLINX
CoJIepKaTeNIbHbIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUS 0JIOKOB): apupMeTuKa; ainredpa; reoMeTpus;
AJIEMEHTHl KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEH, CTATUCTUKH U JIOTUKH.

ApudmeTrnka nprsBaHa crnocoOCTBOBaTh NPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX
JUISI TIOBCEAHEBHOM KU3HU. OHa CIIyKUT 0a30i1 17151 BCEro JaibHEUIIEro u3yuyeHus MaTeMaTHKH,
CIOCOOCTBYET JIOTHYECKOMY Pa3BUTHUIO M (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMHU.
Aneebpa HaneneHa Ha GOPMHPOBAHNE MATEMATUYECKOIO anmnapara Jjs pelieHus 3a1ad U3
MaTeMaTHKH, CMEXXHBIX MPEJMETOB, OKPY>KaIOIIeH pealbHOCTU. SI3bIK anreOpbl Mo 14epKuBaeT
3HAUEHUE MAaTEMATUKH KaK SI3bIKa JJI IOCTPOEHUS MaTEMATUYECKUX MOJEIEH, POLIECCOB U
ABJIEHUH pearabHOro Mupa. OJHON U3 OCHOBHBIX 33]1a4 U3YUYEHHUS anreOpbl SBISETCS pa3BUTHE
AITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOIMMOT0, B YACTHOCTH, JUIsl OCBOEHMSI Kypca UH(POPMATHUKHU;
OBJIaJICHNE HaBbIKAMU JI€TYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanue cumBoindeckux ¢Gopm
BHOCHUT CBOW cCHenu(pUIECKU BKJIAJ B PA3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTeMaTU4YeCKOMY TBOPUYECTBY. Jpyroii BaxxHOH 3a7jauell U3ydeHus anredpsl sSBIseTCs
MOJIy4YEeHHE IIKOJIbHUKaMU KOHKPETHBIX 3HAaHUM 0 (QYHKIMIX KaK BaKHEHIIEeH MaTeMaTuyecKon
MOJIENIU JIJIs1 ONUCAHUS M UCCIIEAOBAHUS pa3HOOOpa3HBIX MPOLECCOB (PABHOMEPHBIX,
PaBHOYCKOPEHHBIX, SKCIIOHEHIMAIbHBIX, TEPUOIMUECKUX U IPYTUX ), 1151 GOPMUPOBAHUS Y
ydalumxcs MpeAcTaBIeHU 0 poJii MaTEMAaTUKHU B Pa3BUTHH LIUBUIIN3ALUU U KYJIbTYPHI.
I'eomempus — OVH U3 BaXKHENUIINX KOMIIOHEHTOB MaTEMaTUYECKOTr0 00pa3oBaHus, HEOOX0 UMast
JUI IpUOOPETEHNs] KOHKPETHBIX 3HAHUH O IPOCTPAHCTBE M NMPAKTHUUYECKU 3HAUYMMBIX YMEHUH,



(opMHpOBaHUS A3bIKA OMKMCAHUSA OOBEKTOB OKPYXKAIOLIET0 MUPA, AJIS pa3BUTUS
IPOCTPAHCTBEHHOI'0 BOOOPA)KEHUS U MHTYUILIMH, MATEMaTUYECKON KYJIbTYpPBI, JUIsl 3CTETUYECKOTIO
BOCIIUTaHUA ydamuxcs. M3ydenue reoMeTpuu BHOCUT BKJIAJl B PA3BUTHE JIOTHYECKOIO MBILUICHMS,
B ()OpMHUPOBAHUE TOHATHA JOKA3aTEIbCTBA.

DNEeMEHTHI JIOTUKH, KOMOMHATOPUKHU, CTATUCTUKU U TEOPUH BEPOSITHOCTEHN CTaHOBSITCS
00s13aTeIbHBIM KOMIIOHEHTOM LIKOJIFHOTO 00pa30BaHUs, YCUIMBAIOIIUM €T0 MPUKIIATHOE U
IPaKTUYECKOe 3HauUeHHe. ITOT MaTepuan HeoOXOAUM, MPEXE BCEro, sl HOpMUPOBaHUS
(YHKLMOHAIBHON IPaMOTHOCTH — YMEHUIH BOCIPUHUMATh U aHAIU3UPOBATH HH(POPMALIHIO,
IPECTABICHHYIO B pa3IMUHbIX (hopMax, HOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX pealbHbIX
3aBUCHUMOCTEH, TPOU3BOJUTH IPOCTEUINE BEPOSTHOCTHBIE pacueTsl. M3yueHne ocHOB
KOMOWHATOPUKH MO3BOJIHUT yUaIIEMyCsl OCYIIECTBIISATh PACCMOTPEHHE CITy4aeB, epedop U Mojacyer
4yCla BApUAHTOB, B TOM YHUCJIE B IPOCTEHIINX IPUKIIAHBIX 3a/1a4ax.

Takum 06pa3om, B OCHOBE COACpKaHUs O0yUEHUS MATEMATHKE JICKUT OBJIIAJICHUE YUAITUMUCS
CJIEAYIOIMMH BUIAMU KOMIIETEHIIUI: TPEAMETHON, KOMMYHUKAaTUBHOM, OPraHU3allMOHHON U
OOIIEKYIBTYpPHOM.

IIpeomemnas komnemenyus. Ilon npeaAMeTHON KOMITETEHLIMEH TOHUMAETCSI OCBEIOMIICHHOCTb
IIKOJIBHUKOB O CUCTEME OCHOBHBIX MaTEMAaTUYECKUX NIPEACTABICHUI U OBJIAICHUE UMU
OCHOBHBIMH ITPEIMETHBIMU YMEHUSAMHU. POPMUPYIOTCS CIEAYIOIINE 00pa3yroIue 3Ty
KOMIIETEHIIMIO MPEJCTABIECHUSA: O MATEMAaTHUYECKOM S3bIKE KaK CPEACTBE BBIPAKEHUS
MaTEMaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.J.; O MATEMATHYECKOM MOJIEIUPOBAHUM KaK
OJTHOM M3 BOXHBIX METOJIOB MMO3HAHHU Mupa. DopMupyroTcs cienyromie 00pa3yonme 3Ty
KOMIIETEHIIMIO YMEHUS: CO3/1aBaTh MIPOCTENIINE MaTEMAaTUYECKUE MOJIENIH, padOTaTh C HUMU U
MHTEPIPETUPOBATH MOIYUEHHbIE PE3YNbTaThl; IPUOOPETATh U CUCTEMATU3UPOBATH 3HAHUS O
crioco0ax peuleHns MaTeMaTHUeCKUX 3aj1ay, a TaK)Ke MPUMEHATh 3TH 3HAHUS U YMEHUS IS
pEILIEHUsT MHOTUX KU3HEHHBIX 3aJad.

Kommynuxamuenas komnemenyus. 11on KOMMYHUKaTUBHOM KOMITETEHIIMEW TOHUMAETCA
c(OPMHPOBAHHOCTb YMEHUS SICHO U YETKO M3JIaraTh CBOM MBICIIH, CTPOUThH apTyMEHTUPOBaHHbIE
paccyXAeHHsl, BECTU AUAJIOT, BOCIIPUHUMAs! TOUKY 3pEHUsl COOECeTHUKA U B TO K€ BpeMs
NoJIBEpras ee KpUTHUEeCKOMY aHainu3y. @opMupyroTcs cienyromue o0pa3yromme 3Ty
KOMIIETEHIIMIO YMEHUS: U3BJIEKaTh MH(OPMALIMIO U3 Pa3HOT0 po/ia UCTOYHUKOB, MpeoOpa30BbIBast
ee TPy HEOOXOIMMOCTH B APYTHe POPMBI (TEKCTHI, TAOTHIIBI, CXEMBI).

Opeanuzayuonnas komnemenyus. 1101 opraHu3aliMOHHON KOMIIETEHIIEN TOHUMAETCS
c(OPMHPOBAHHOCTb YMEHUS CAaMOCTOSTEIbHO HAXOUTh U MPUCBANBATh HEOOXOJUMBbIE YUAIIUMCS
HOBbIE 3HaHUsA. DOpMUPYIOTCA Clleyrole 00pa3yIoLIie 3Ty KOMIIETCHIIUIO YMEHUS:
CaMOCTOSITENIHO CTaBUTh y4eOHYI0 3a/1auy (Lesb), pa30uBaTh €€ Ha COCTaBHbIE YacTH, Ha KOTOPBIX
OyJeT OCHOBBIBAThHCS IIPOLIECC €€ PEIlIeHUs], aHATM3UPOBATh PE3yNIbTaT AEUCTBUS, BBISBIATD
JIOTIYIIIEHHbIE OMIMOKHU U HETOYHOCTH, UCTIPABIISITh UX U MPEACTABIATH NOJYyYEHHBIH Pe3ysIbTaT B
dbopmMe, J1erko JOCTYMHOMU JJi1 BOCHPUATHUS APYTUX JIFOJIEH.

Obwexynomyphnas komnemenyus. 31€Ch MOJ] OOIIEKYIbTYPHONU KOMIIETEHIIMEH TOHUMAETCS
OCBEJIOMJIEHHOCTb IIKOJIbHUKOB O MaTeMAaTHKE KakK 3JIEMEHTE 00I11eYesIOBEYeCKON KyIbTYphI, €€
MECTE B CUCTEME JPYIUX HAYK, a TAK)KE €€ POJIM B Pa3BUTUH IIPEICTABICHUN YEJIOBEUECTBA O
LIEJIOCTHOM KapTHHE MUpa. POPMUPYIOTCS CIeAyIOINEe 00pa3yrolire 3Ty KOMIETEHIIUIO
npejcTaBiIeHus: 00 YpOBHE pa3BUTHUS MATEMATUKU Ha Pa3HBIX HCTOPHUECKUX ATAIAX; O BHICOKOM
IIPAKTUYECKON 3HAYMMOCTH MaTEMATUKH C TOUKH 3pEHUS CO3/1aHUS U PA3BUTHUS MaTepUaIbHON
KYJIBTYpBbI UEJIOBEYECTBA, a TAKXKE O BXKHON POJIM MaTEMATUKU C TOUKH 3peHHs (POPMUPOBAHUU



TaKUX 3HaYMMBbIX 4ePT JUYHOCTH, KAK HE3aBUCUMOCTb U KPUTUYHOCTh MBILIUIEHUS, BOJIA U
HACTOMYMBOCTh B IOCTHXKEHUU LIETH U JP.
5-7 kaaccsl. [Ipu 00ydeHun Ha 3TOH CTyNeHH, yJallyuecs MoIydaloT CHCTEMAaTU3UPOBAHHBIC
CBEJICHMSI O PallMOHAJIBHBIX YHMCIIAX U IIPaBWJIaX BBIYMCIECHUN C HUMH, 3JIEMEHTapHbIE
NpeCTaBICHUs 00 UPPALMOHAIBHBIX YHCIIAX, 3HAKOMSATCS C IPOLIEHTAMH U TIPUEMaMU
IPUOIMKEHHBIX BBIUMCICHUH ITPU MCII0JIb30BAHUH MUKPOKAJIBKYJISATOPA.
Anrebpanueckoe coJepKaHue IPYNIHPYETCss BOKPYT MOHATHS PallMOHATILHOTO BBIPAYKEHMSL.
VYuyamuecs oBJa/IeBalOT HABBIKAMH NIPe0Opa30BaHUM 1EbIX U APOOHBIX BBIPAXKEHUH, 3HAKOMSATCS €
ornepanyeil U3BJIEYEHUs KOPHS, TIOHSATUEM YPaBHEHUs, OCBaUBAIOT AJITOPUTMbI PELICHUH JTMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.
OyHKIMOHATBHAS JIMHUS TPOJOIDKALCT Mpolecce GopMUpOBaHUS MOHATHS (YHKINUHU, 3SHAKOMUT C
JTUHEWHOU (yHKIMEH, MPsIMOI 1 00paTHON MPOMOPLUHUOHATIBHOCTHIO U X TpadUKaMu.
['eomeTpryeckas JIMHUA XapaKTepU3yeTcs MPOIEIeBTUKOI OCHOBHOIO Kypca B 5-6 kiaccax u
Ha4yaJIOM CUCTEMaTHYECKOr0 U3y4eHHUs reoMeTpuu B 7 Kitacce. [Ipu 3ToM Ha HavanbHOU cTaguu
U3y4EHHsI TEOMETPUH 11€7ec000pa3eH 0TKa3 OT CTPOroro akCHOMaTU4YECKOI0 MOCTPOEHUS Kypca,
yCUJIEHHE BHUMAHUE K €0 HarJIsAHO-3MINPUYECKOMY acIeKTy.
8-9 kuaccsl. [Ipoucxoaut nanbHelee COBEPIICHCTBOBAHUE BEIUUCIUTENBHBIX HABBIKOB,
YTOUHSIOTCS MPEACTaBIECHUS 00 UPPALIMOHAIBHBIX YUCIIaX, BBIYUCISIOTCS 3HAYEHUS HE TOJIBKO
areOpanyeckux, HO U TPUTOHOMETPUYECKUX BbhIpAKEeHUH. Anredpandeckas U GyHKIMOHAIbHAs
JMHUAHU TPOJIOJHKAIOT OCBOCHHE APOOHO-PALMOHATBHBIX BRIPAKEHHH. 3HAYNTEIIEHOE BHUMAHHE
YIENSETCs CIIoco00aM MOCTPOSHHS TPaUKOB TPOOHO-TMHEHHBIX M KBaIPATUYHBIX (PYHKIUH.
VYuyamuecs oBaZieBaloOT AJITOPUTMaMH PEIICHUS KBaJAPATHBIX U HEKOTOPBIX APYTUX HEITMHEHHBIX
YpaBHEHUI U HEPABEHCTB, U UX cucTeM. COBEPILIEHCTBYIOTCS METObI PEILIEHUS! TEKCTOBBIX 3a/1a4,
paboTa HaJl KOTOPbIMU MO3BOJISIET MO3HAKOMUTD yUYaIllUXCs ¢ METOJIaMH MaTEMaTHYECKOTI 0
MOJICIPOBaHMs. 3aBepIlaeTCs N3y4eHUEe TEOMETPUH INIOCKOCTH. YUallluecs B OJIHOM 00beMe
JIOJIKHBI OBJIAZIETh METO/IAMHU PELIEHUS TUIAHUMETPUYECKUX 3a/1a4.
L]envio usyuenus kypca mamemamuxe 6 5-6 kiaccax sIBISIETCS CUCTEMATUUECKOE Pa3BUTHE
MOHSTHSI YUCIIA, BBIPAOOTKA YMEHHUM BBINOJIHATH YCTHO U MUCbMEHHO apuU(pMeTHUECKHE AeUCTBUS
HaJ| YUCJIaMHU, IEPEBOAUTH MPAKTUUECKUE 33/1a4 Ha A3bIK MATEMAaTUKHU, TIOJrOTOBKA yUaIlIUXCs K
M3Y4YEHHIO CUCTEMaTHYECKUX KypcoB ajireOpsl U reomeTpun. Kype cTpouTcst Ha HHIYKTUBHON
OCHOBE C NPUBJICUEHUEM JIEMEHTOB JIEAYKTUBHBIX paccyk1eHui. B xone uzyuenus xypca,
ydauiecs pa3BUBaOT HABBIKYM BBIYHMCIIEHUH C HATypalbHBIMU YHCIAMH, OBJIA/IEBAIOT HABBIKAMU C
OOBIKHOBEHHBIMH U IECATUYHBIMU APOOSMH, TOJOKHUTEIbHBIMHU U OTPULIATEIbHBIMHU YUCIIAMH,
MOJTyYaroT MPEACTaBICHUE 00 MCIIOIBb30BaHUM OYKB ISl 3aIIMCH BBIPAXKEHUI U CBOWCTB
apu(pMeTHYECKUX ACUCTBUI, COCTABIEHUH YPaBHEHU, TPOAOKAIOT 3HAKOMCTBO C
reOMETPUYECKUMHU MOHSITUSIMHU, TPUOOPETAIOT HABBIKK MOCTPOCHUSI T€OMETPUUECKHUX QUTYD.
Lenvio usyuenus kypca mamemamuxe 67-9 kiaccax IBISETCS] pa3BUTHE BHIYUCIUTENbHBIX
YMEHHH 10 YpOBHS, IO3BOJISIONIET0 YBEPEHHO HCIIOJIb30BATh UX MPH PEHICHUH 3a]1a4 MaTeMaTUKH
U CMEXXHBIX MTPEIMETOB, YCBOCHHE allllapaTta ypaBHEHUH 1 HEPABEHCTB KaK OCHOBHOI'O CPEJICTBA
MaTeMaTHYeCKOro MOJIETUPOBaHUS 3aa4, OCYIECTBICHHE (PYHKIMOHAIBHOMN MOATOTOBKU
IKOJILHUKOB. Kypc XapakTepusyeTcs NOBBIIIEHUEM TEOPETUYECKOT0 YPOBHS 00yUeHHUS,
MOCTENIEHHBIM YCUIIMEM POJIM TEOPETUUECKUX 0000IICHUN 1 IETYKTUBHBIX 3aKJIIOYSHUH.
[IpuknanHas HanpPaBIEHHOCTh PACKPHIBAET BO3MOYKHOCTD N3Yy4aTh U pelIaTh MPAKTUYECKUE
3a/1a4H.
Lenvio uzyuenus Kypca ceomempuu 6 7-9 kraccax sBIsieTCs CUCTEMaTHYECKOE U3yUCHHE CBOWCTB
reOMETPHUECKUX (PUTYp Ha MIIOCKOCTH, (POPMHUPOBAHNE IPOCTPAHCTBEHHBIX MIPECTABICHUH,



pPa3BUTHE JIOTUIECKOTO MBIIIJICHUS 1 TTOATOTOBKA ammapaTa, He00X0IMMOTO TSl H3YUICHHSI
CMEXHBIX JUCIUIUIMH M Kypca CTEPEOMETPUH B CTAPIINX KJIaccax.

Takum 0Opa3om, B X0JI€ OCBOCHHSI COACPKAHMS Kypca, YIalluecs OayJaroT BO3MOKHOCTb:

® pa3BUTH MPEACTABICHUS O YUCJIC M POJIM BBIYUCICHUHN B YEJIIOBEUECKOW MTPAKTHKE;

e chopmupoBaTH MPAKTUYECKUE HABBIKH BBHITIOJHEHUS YCTHBIX, TMCHMEHHBIX,
WHCTPYMECHTAIBHBIX BBIYUCIICHUN, PA3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY; OBJIAJIETh
CUMBOJIMYECKUM SI3BIKOM aJIreOpbl, BRIPa0OTaTh (OPMaILHO-OTICPATUBHBIC
anredpanvecKue yMEHHUS U HAy4YUThCS MPUMEHSTh UX K PEIICHUI0 MATEMAaTHYECKUX U
HeMaTEMaTHYECKHX 3a/1adY;

® W3YyYHUTh CBOMCTBA M rpa)UKH 3JIEMEHTAPHBIX (DYHKITHI, HAYIUTHCS UCIIOIB30BATh
(hyHKIMOHATBEHO-TpadUUECKHE MPECTABICHUS ISl OMIMCAHKS M aHAJIN3a PEeaTbHbIX
3aBHCHMOCTEH;

® pa3BUTbH IPOCTPAHCTBEHHBIE MPEACTABICHUS U U300pa3UTENbHbBIC YMEHHUSI, OCBOUTH
OCHOBHBIC (DAKTBHI U METO/IbI INIAHUMETPHUH, TTO3HAKOMHUTBHCS C MMPOCTCHIIIMMHU
MIPOCTPAHCTBECHHBIMH TEJIAMU U UX CBOMCTBAMU;

® [IOJYYUTh MPEJCTABICHUS O CTATUCTHUECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MUPE U O
Pa3IMYHBIX CIIOCO0aX MX U3Y4EHHUS, 00 0COOCHHOCTSIX BBHIBOJIOB U MPOTHO30B, HOCSIINX
BEpPOSTHOCTHBINA XapaKTep;

® Pa3BHTH JJOTUYECKOE MBIIUICHUE U PeYb — YMECHHSI JIOTHIECKH O0OOCHOBBIBATH CYXK/ICHUS,
MIPOBOJIUTH HECIIOKHBIC CHCTEMATHU3aIuH, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI,
HCIIOJIh30BaTh PA3IMYHBIC S3bIKK MAaTEMATHUKH (CIIOBECHBIN, CHMBOJIMYECKHM,
rpaduyecKuit) s WIUTIOCTPAllii, HHTEPIPETalud, apryMEHTAIINH U JJOKa3aTelIbCTBA;

e cdopMHpOBaTh MPEACTABICHUS 00 N3y4aeMBbIX MOHATUAX U METO/IaX KaK BaKHEUIITUX
CpelICTBaX MaTeMaTHUECKOT0 MOJIEIUPOBAHUS PEATIbHBIX IPOLECCOB U SIBJICHUM.

ONNIMCAHUE MECTA YYEBHOI'O IPEAMETA «MATEMATHUKA»
B YYEBHOM IIJIAHE

B cootBercTBHE ¢ TpeOOBaHUAMHU (heepaTbHOrO KOMIIOHEHTA FOCYIapCTBEHHOIO CTaHAapTa Ha
YPOBHE OCHOBHOT0 00111ero 00pa30oBaHMs ¥ BIOPAHHBIM IIKOJION MPOrPaMMHO-METOINYECKIUM
obecnieuenneM Ha 2015-2020 yuebHblil rog npeaMer «MaremaTuka» u3ydyaercs B 5-9 kiaccax
cnenyromuM obpa3zom: 5—6 kiacc — «MaremaTuka» (MHTErPUPOBAHHBIN MpeamMeT), 7-9 kinaccax -
1o AByM OjokaM yueOHoro mpeamera «MaTtematuka»: MaremaTuka (anredpa), Maremaruka
(reometpusi). ITorosast ormeTka 1o npeamety «MaTeMaTHKa BbICTABIISIETCS HA OCHOBAaHUH
[Topsinka BICTaBI€HNS YETBEPTHBIX (MOIYTOJOBBIX ), TOJOBBIX, UTOTOBBIX OTMETOK 00yYarOIIUMCs
5-11 knaccos
o npeaMery MaremaTtuka.

CornacHo ¢denepanbHOMY 0a3UCHOMY yu4eOHOMY TIIaHY JIJIsi 00pa30BaTENIbHBIX YUPEKICHUN
Poccuiickoit deneparnuy Ha U3ydeHHE MAaTEMaTHKHA Ha YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUs
OTBOJUTCS HE MeHee 875 4 u3 pacyera 5 4 B Hezeno ¢ 5 mo 9 kiacc.

[TpumepHas nporpamMma paccunTtana Ha 875 y4eOHbIX yacoB. [Ipu 3ToM B Hell mpeaycMOTpeH
pe3epB cBOOOTHOTO y4eOHOro BpeMeHu B o0beMe 90 yueOHbIX 4acoB.

CornacHo yueOHOMY IUIaHY U KaJleHAapHOMY yuyeOHoMy rpaduky mkois! Ha 2015-2016
y4eOHBIN TOJ] HAa U3YYCHHE MaTeMaTHKH ¢ 5 mo 9 kiacc orBoautes 1050 wacoB u3 pacuera 6 yacoB
B HEJIENIO. YBEIMUYEHUE KOJMYECTBA YacoB /10 6 4acoB B HEJIENIO HAMPABJICHO Ha
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COBEPILCHCTBOBAHUE Y YYAIIUXCS BEIYUCIUTENFHOIN TEXHUKHU, TEXHUKH IPE0Opa3oBaHus
anreOpandecKux BhIPAKECHHUN, PEIICHHs alreOpanyecKuX YpaBHEHHN U HEPABEHCTB, JULS
peanu3ay aBTOPCKUX MOX0/I0B, UCIOIB30BAHUS Pa3HOOOPA3HBIX ()OPM OpraHU3aLUN YIeOHOTO
mpolecca, BHEIPECHHUS] COBPEMEHHBIX METOJIOB OOYUYEHUS U MEIarOrMYeCKUX TEXHOJIOTUN B
COOTBETCTBUH C YPOBHEM 00y4aeMOCTH M yPOBHEM 00y4EHHOCTH Kilacca.

CornacHo y4eOHOMY IIJTaHy IIKOJIBI HA H3y4eHHE MaTEeMaTHKH OTBOJHUTCS CIIETyIOIIee
KOJIMYECTBO YaCOB:

5 Bcero
7 8 9 3a BECh
'YpoBeHb MPEroaaBaHus: 1ace KJ1acc KJ1acc KJ1acc KJ1acC Kypc
00y4YeHHS
MaremaTuka Anrebpa u ['eomerpus
O0s13aTeNbHBIIT MUHUMYM 350 525 875
ba3oBblii:
3] 5(6) 5,5(6) 5(6) 5,5 -6
B I'YMaHHUTAPHBIX KJ1accax WA 175 175 192,5 175 192,5-
KJIaccax C yrIyOJIeHHBIM (210) (210) (210) 210 010-
M3ydeHHEM aHTJIMHCKOTO SI3bIKa 1015
350 (385) 542,5(630)
B 00111c00pa30BaTEIbHBIX 6 6 6 6 6
KJ1accax 210 210 210 210 210 1050
B KJIaccax 6 6 6 6 6
FONHEHEHPYIOMEro 210 210 P10 R0 P10 (1050
00y4YeHHs
[TOBBIIIEHHBIH:
B IPOQHIILHBIX KJIACCAX 6 6 7 7 7
€CTECTBCHHO-HAYIHOTO 210 210 245 245 245 1155
HaTpaBJICHUS
Bricokuii:
B KJlaccax ¢ yriyOJIeHHBIM 7 7 8 0 0
M3ydeHHEM MaTeMaTHKH 245 245 280 315 315 1400

VBenn4yeHne KoJn4ecTBa 4acoB B 001e00pa30BaTeNbHbIX KJIACCax, 'yMaHUTApHBIX, Kilaccax
KOMIIEHCUPYIOILEro 00y4eHus 10 6 4acoB B HE/IEIIO HAIIPABIECHO HA COBEPIIEHCTBOBAHUE Y
yUYaluxcs BHIYUCITUTENbHON TEXHUKHU, TEXHUKU peoOpa3oBaHus aireOpandyeckuX BbIpaXKeHHH,
peleHus anredpanyeckiux ypaBHEHUN 1 HEPABEHCTB.

YBenuyeHue KoJIM4ecTBa YacoB /10 7 4acoB B HEJIENIO B MPO(UIIBHBIX KaccaX eCTeCTBEHHO-
HAYYHOTO HAIIPaBJICHUS U /10 9 4acoB B HEJIENIO B KJIACCAX C YIIIYOJICHHBIM U3Y4EHUEM
MaTEMaTUKHU HAIPaBJIEHO HA OCBOCHHUE YYALIUMUCS 3TUX KJIACCOB AOIOJIHUTEIbHBIX IJ1aB,
U30paHHBIX TEM MAaTEMAaTUKU U pEIlIeHHUEe 3a/1a4 NOBBIIIEHHON CII0KHOCTH (B IPOTrpaMMe TEMBI
3aMyucaHbl KypCUBOM).

Matemaruueckoe 00pa3oBaHrEe B OCHOBHOM IIKOJIE OPraHU3yeTCsl MyTeM U3YUEeHHUs CIeTYIOIINX
MPEAMETOB: 5-6 k1.- Mamemamuxa, 7-9 k1. - Aneedbpa u I eomempus.
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Ilpumeproe pacnpeodenenue uacos 6 7-9 kraccax:

Bcero
V POBCHD 7 8 9 7 8 9 f(a Bf“’
[PEIo/IaBaHMs: KJIACC [KJIACC  [KJIace KJIACC [KJacC  [KJIacc P
00ydeH
o o
5 5 g
Q Q
as] aa]
006 i
ASATCIBHbI AnreOpa 317 ['eomerpus 210 527
MUHHMYM
bazoBbIii:
B T'YMaHHUTapHBIX 3(4) B4 3,5-4 2 2 2
KJIaccax WM Kilaccax
C yriy0J1. H3ydeHHEM - - -
yr Yv y4 105 105 122,5- [332,2 20 20 20 h10 542,5
AHIJIMACKOrO si3bIKa  |(140)  |(140) (140 420 630
B 00111€00pa3oBa- 4 4 4 2 2 2
TEJIbHBIX KJIaccax 140 140 140 420 |70 70 70 210 630
B KJIaccax 4 4 4 2 2 2

KOMIICHCHUPYIOILETO 140 140 140 420 |70 70 70 210 630
00ydeHus

[TOBBIIIIEHHBIN:

B IPOMUITBHBIX 3) 3) S) 2 2 2

KJIaccax eCTECTBEHHO-
HAay4IHOTO 175 175 175 525 [70 70 70 210 [735

HaIpaBJICHUS

BrICOKMIt:

B KJIaccax 3) 6 6 3 3 3
YTIIyOJ1. U3y4eHUueM

175 210 210 595 105 [105 105 [B15 (910
MaTeMaTHUKU

MunuMaabHOE KOJHYECTBO KOHTPOJILHBIX padoT Mo Kjiaccam

MATEMATHUKA

Knacc 'YpOBEeHb U3Y4YeHUS KonruecTBO KOHTPOIBHBIX paboT
5 lba3oBEIi 12

5 [ToBEIICHHBIN 10

5 IBeicokuiA 11

6 ba3oBbIit ¢

6 [ToBEIIICHHBIH ¢

6 IBEICOKUI 10
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Knacc |[Aaredpa I'eomerpus
YPpOBEHb U3YUYEHUS KonnuectBo  [YpoBEHb U3y4UeHUS KosnnuecTBo

KOHTPOJIbHBIX KOHTPOJIbHBIX
pabot pabot

7 0a30BBIN 10 0a30BBIN 6

7 [TOBBIIIIEHHBIN 11 0a30BbIi 6

7 BEICOKHI 11 BBEICOKH M 7

3 0a30BBIN 10 0a30BBIN 6

3 MOBBIILIEHHBIN 11 0a30BBIN 6

3 BLICOKHH 9 BLICOKHH 9

¢ 0a30BBIH 6 0a30BbIi 6

9 [IOBBIIIIEHHBIN 12 0a30BbIi 6

9 BBICOKHIT 14 BBICOKHIA 8

KonTpons 3a peanmzanueii Paboueit mporpaMmbl IperycMaTprBaeT:
KoHTposib 32 BBITIOIIHEHUEM POTPaMM, KOHTPOJIBHBIX padOT MO MOIYTOAUSIM;
MOHUTOPHHT pe3yibTaTOB 00yUEHUs IO KilaccaM 3a T'of;
JlnarHocTHKy KauyecTBa MaTeMaTUYECKOM MOATOTOBKH:

® UTOTOBYIO IMarHOCTUKY, KOTOPAasl BKJIIOYAET B ce0s:
TrOCYyJapCTBEHHYI0 HWTOTOBYIO AaTTeCTallMi0 ydammxcsi 9 kimaccoB B (opMe OCHOBHOTO
roCy/IapCTBEHHOIO HK3aMEHa;

® [IPOMEXYTOUYHYIO aTTECTAlHIO;
[TpomexyTouHast aTTecTalys 00y4aroImuxcs 9 KJ1accoB OCYIIECTBIISETCS Yepe3 JBYXUACOBYIO
KOHTPOJIbHYIO paboTy B (hopMe TECTUPOBAHUSI.
[Ipennaratorcs pa3HOYpPOBHEBBIE TECTHI, T.€. CIIUCOK 3aJJaHUM JENUTCS Ha JIBE YacTH —
00s13aTeNbHYI0 U HeoOs13aTenbHyt0. O0s3aTeNbHbIN ypoBeHb o0ecrieunBaeT 6a30Bble 3HAHUS IS
mo0oro yueHuka. HeoOs3aTenpHas 4acTh paccynuTaHa Ha Oosee riy0oKue 3HAaHUS TEMBI.
Lens.: criocoOCTBOBATH PA3BUTHIO YCTOWYMBOIO YMEHHS U 3HAHUS COTJIACHO KEJaHUSAM U
BO3MOXKHOCTSIM Y4allluxcst
B (hopMe TECTUPOBaHUS, KOHTPOJILHOW pabOThI BO BCEX KJlaccax Mo MareMaTHke B 5-9 kiaccax;
CMOTpHI 3HaHMM Mo TemaMm: 9 kiacc «KBagparudnasi GyHKIU;
Cpe30BbIe PabOTHI IO ONIPE/IEIEHUIO YPOBHS BIIaJJIeHHs 0a30BBIMH 3a/ladaMi B OCHOBHBIX TeMax
KypcoB anredpsl u reomerpui (no miany BIIK, no npobiemam);
JUArHOCTUYECKHE 3aJJaHUs: 3a[JaHus, ONPEENIAIOIINE YPOBEHb U IUHAMUKY Pa3BUTHS
TEOPETUYECKOI0 MBIIIICHHUS; 331aHUS, OTPEIEIISAIONINE YPOBEHb Pa3BUTHS TBOPUECKUX
CHOCOOHOCTEH U AMHAMUKY €ro u3MeHeHus (1o rmpobiaemam, o IIporpamme ncuxosnoro-
MIeIarOrMYECKOT0 COMTPOBOXKACHUS yueOHO-BOCTIUTATENBHOTO Tiporiecca Ha 2011-2015 ).
Opranuzanuio (MyHHIMIIATBHOTO, PETHOHAIBHOTO OpraHa yIpaBieHHs 00pa30BaHUEM)
HE3aBHCHMOM 3KCIepTU3bl KauecTBa 00pa30BaTeNbHOM MPOrpaMMbl IIKOJIbI U Pe3YyJIbTaTOB €€
peann3anuy;
[TpoBepKky cooTBeTCTBHS 0Opa30BaTEIBHOIO MTPOLIECCa YTBEPKAEHHOW 00pa30BaTeIbHON
IporpaMMe IIKOJIbI, TPOBOJAUMON MPU aTTECTAllMU 00Pa30BATEIBLHOIO YUPEKICHHS.
OuenuBanue padoT IPOBOAUTCSA MO MATUOAIIILHON IIKale B COOTBETCTBUU C pa3pabOTaHHBIMU IS
KaX/10i1 pabOThI KPUTEPUSIMH.
Kpurepun oueHKH 10CTHKEHUH YYaMXCs
OTBeT Ha TEOPETHUYECKUI1 BOIIPOC CUUTACTCS OE3yNPEeUHbIM, €CIIH [0 CBOEMY CO/IEPIKAaHUIO
MOJIHOCTBIO COOTBETCTBYET BOIIPOCY, COAECPIKUT BCe HEOOXOIUMBIE TEOpeTHUECKHE (PaKThI U
000CHOBaHHBIE BBIBOJIBI, @ €r0 M3JI0KEHUE U MICbMEHHAsl 3alUCh MAaTeMaTHYECKH TPaMOTHBI U
OTJINYAIOTCS TTOCIIEI0BATENILHOCTBIO U aKKyPaTHOCTHIO.
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Pemenue 3a1aun cuntaeTcs 6e3ynpeyHbIM, €CIIi IPAaBUIBHO BBIOPAH CIIOCO0 pelIeHus, CaMo
pelleHne COMIPOBOKAAETCS HEOOXOJUMBIMU O0BICHEHUSIMHU, BEPHO BBIITOJIHEHBI HY>KHBIE
BBIYUCIICHHS U IPe0Opa30BaHusl, MOTyYeH BEPHBII OTBET, TOCIEOBATEILHO 3aMCAHO PELICHHUE.
YcTHBbIE 0TBETHI YYALIUXCS OLIEHUBAKOTCS CJIeIYIOIIMM 00pa3oMm:

OtMmeTKa «5» CTaBHUTCS, €CIH YUCHHUK
MOJIHO PACKpPhLI CoAiepKaHUe MaTepHala B 00beMe, MPeyCMOTPEHHOM IPOrpaMMoOii U y4eOHHUKOM;
U3JI0KHJT MaTepUal IPaMOTHBIM SI3bIKOM B OTIPEIIIEHHON JIOTHYECKOH IOCIIEI0BAaTEIbHOCTH,
TOYHO HMCIIOJIb3yd MaTEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;
NPaBUIBHO BBIOIHHI PUCYHKH, YEPTEXKHU, TPA(QUKH, COMYTCTBYIOIIUE OTBETY;
MoKa3aj yMeHUe WUTIOCTPUPOBATh TEOPETUUECKHE MOJIOKEHUS KOHKPETHBIMU IIPUMEpaMH,
IPUMEHSTH UX B HOBOM CUTYaIlUH MPH BBHITIOTHEHUH MPAKTHYECKOTO 33JaHUS;
MPOJEMOHCTPUPOBA YCBOCHUE PaHee NU3YUYEHHBIX COMMYTCTBYIOIIUX BOIIPOCOB,
c(OPMHPOBAHHOCTH ¥ YCTOHYMBOCTD UCIIOJIB3YEMBIX ITPH OTPAaO0TKE YMEHUI 1 HABBIKOB;
OTBEYaJ CaMOCTOSTEIHHO 0€3 HABOSAIINX BOMPOCOB YUUTEIS.
Bo3MOXHBI 0JTHA - IB€ HETOYHOCTHU IPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB MJIH B BHIKJIAIKAX,
KOTOPBIEC YUEHHUK JIETKO MCIPABUII IO 3aMEYAHUIO YUUTEIIS.

OTtMmeTKa «4» CTaBHUTCS, €CIIH OTBET YJOBJIETBOPSIET B OCHOBHOM TPeOOBAHUSAM Ha OIICHKY «5»,
HO IIPH 3TOM MMEET OJIMH U3 HEJTOCTATKOB:
B U3JI0)KEHUH JIOMYIIEHBI HeOOIbIIME TIPOOebl, He HCKa3UBIINE MATEMATUIECKOE CO/IepPIKaHue
OTBETa;
JIOITYIICHBI OJMH — IBA HEJ0YETa IPU OCBEIIEHUH OCHOBHOTO COJIEPKAHUS OTBETA,
WCIIPABIICHHBIE [0 3aMEUYAHUIO YUUTES,
JOITYIIEHBI OMIMOKa MK 0oJiee TBYX HEJJOYETOB IPU OCBEIIEHUH BTOPOCTEINEHHBIX
BOIPOCOB UJIU B BBIKJIAJIKAX, JIETKO UCIPABICHHBIC IO 3aMEUAHUIO YUUTEIIS.

OtMeTKa «3» CTaBUTCSA B CIEAYIOMINX CIyJasiX:
HETOJIHO UJIM HENOCJIE0BATEIbHO PACKPBITO CO/Iep)KaHUe MaTepualla, HO MoKazaHo olliee
NOHMMaHHE BOTIPOCA M MPOAEMOHCTPUPOBAHBI YMEHUS, IOCTATOYHBIE [T JaTbHEHIIIEro YCBOCHUS
IporpaMMHOro MaTepuaia (onpezaeneHHble « TpeboBaHUAMU K MaTeMaTHYECKON OJTOTOBKE
YUAIIUXCS»);
UMEJTUCh 3aTPYAHEHUS WU JOMYIIEHbI OLIMOKH B ONPEIETICHNN MOHATHHA, HCIIOJIb30BaHUH
MaTeMaTHYECKOW TEPMUHOJIOTHH, YEePTEKAaX, BRIKIAIKAX, UCTIPABICHHBIC TIOCIIE HECKOIBKUX
HaBO/IAIIUX BOIPOCOB YUHUTENS;
YUEHHK HE CIPABUIICS C IPUMEHEHUEM TEOPHH B HOBOI CHUTYAITUH IIPH BHITTIOJTHEHUH
NPaKTUYECKOI'0 3a/1aHUs, HO BBIMOJIHII 3aJIaHUsI 0053aTEIbHOTO YPOBHS CI0XKHOCTH IO JAHHOM
TEME;
IpY 3HAaHUM TEOPETUYECKOT0 MaTepraa BhIABIIEHA HEAOCTaTOUHasi CPOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

OTtMmeTKa «2)» CTaBUTCS B CIEIYIOIUX CIIydasx:
HE PacKphITO OCHOBHOE COJIEpyKaHHe y4eOHOTo MaTepuaa;
o0OHapy>KeHO He3HaHWE WJIM HETIOHUMaHUe YUEHUKOM OOJbIIel nin Hanbosiee BaKHON YacTH
yueOHOro MaTepHarna;
JIOMYIIEHBI OIMIMOKU B OIIPEeNICHUH MTOHATUH, TPU UCTIOIb30BAHUN MaTEMAaTHYECKOM
TEPMUHOJIOTHH, B PUCYHKAX, YepTeKaX WM TpaduKax, B BEIKIAIKAaX, KOTOPHIE HE HCIIPABICHBI
M0CJI€ HECKOJIBbKUX HaBOJSIINX BOIPOCOB YUUTEIIS.
Otmetka «1» cTaBHUTCSA, €CIIH
YYEHHK OOHAPYXKHJI MIOJTHOE HE3HAHUE U HEMOHMMAaHUE U3y4aeMoro yueOHOro Marepuana wid He
CMOT OTBETUTH HH Ha OJIMH U3 TIOCTABJICHHBIX BOIIPOCOB 110 H3y9aeMOMY MaTepray.
ITucomennsvle KOHmMponNbHBIE PAGOMBL YIAIIUXCS OLICHUBAIOTCS CIEAYIOIINUM 00pazoM:
OT1MeTKAa «5» CTaBUTCS, SCIIH:
paboTa BBIIOJHEHA TOTHOCTHIO;
B JIOTUYECKHUX PACCYKICHUAX U 000OCHOBAaHUH PEIICHUS HET MPOOETIOB M OMNOOK;
B PEIICHUHU HET MaTeMaTHYECKUX OIIMOOK (BO3MOXKHA OIHa HETOYHOCTh, OIUCKA, HE SIBIISIOLIAsICS
CJIEICTBUEM HE3HAHUS WM HEMOHWMaHUs y4eOHOro MaTepuana).
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OTtMeTka «4» CTaBUTCS, €CIIN:
paboTa BBITIOJIHEHA ITOJTHOCTHIO, HO 0OOCHOBAHMS IIarOB PEIICHUS HEIOCTATOUYHBI
(ecu yMeHHE 0O0OCHOBBIBAThH PACCYKACHHSI HE SBIISIIOCH CIICITUAIBHBIM 00BEKTOM MTPOBEPKH );

JOITYIICHA OJIHa OoIIMOKa HIIN JABa-Tpu HEAOUYETA B BEIKJIAAKaX, pUCYHKaX, UEPTECKaxX UIN l"pa(bI/IKaX

(ecim 3TH BUBI paOOTHI HE SBISUIUCH CIIEHUATBHBIM O0BEKTOM IPOBEPKH).
OtmeTka «3» CTaBUTCS, €CIIU:
JOIYILIeHBI 00Jiee 0IHOM OMMOKHU Ui 0oJiee IBYX-TPeX HEIOUETOB B BHIKIIAIKAX, YSPTEKAX UITH
rpadukax, HO yyaluiics BiaasieeT 00g3aTeabHbIMI YMEHUSMHU 110 IPOBEPSIEMOI TeMeE.
OTMeTKa «2» CTaBUTCS, €CIIN:
JIOIYILIEHbI CYIIECTBEHHbIE OIMOKH, TOKa3aBIlINe, YTO yJallUiics He BlIaJeeT 00s3aTeIbHbIMU
YMEHMSIMHU 110 IaHHOM TeMe B IIOJTHOM Mepe.
Otmetka «1» cTaBUTCSA, €CIIU
paboTa mokasalia oJIHOE€ OTCYTCTBHE Y y4allerocst 00s13aTeNIbHBIX 3HAHUW U YMEHUH 110
IpOBEPsAEMON TeMe WM 3HAUUTENIbHAs 4aCTh pabOThI BHIIIOJHEHA HE CAMOCTOSITENbHO.
Oo6mas kiaccupuxkanmus omUdOK
['pyObIMH CUMTAIOTCS OIIMOKH:
HE3HaHUE OIPE/IETICHUS] OCHOBHBIX IMOHSATUH, 3aKOHOB, IIPABUJI, OCHOBHBIX IOJIOXEHUH T€OpUH,
He3HaHue (GopMyJ1, OOIIETIPUHATHIX CUMBOJIOB 0003HAYEHUH BEJIMYMH, €AUHUIL UX U3MEPEHUS;
HE3HaHUE HAUMEHOBAHUMN €MHULl U3MEPEHUS;
HEYMEHHE BBIJICIUTh B OTBETE INIABHOE;
HEYMEHUE IPUMEHSTh 3HAHUS, aJITOPUTMBI JUIsl pEILICHUs 33/1a4;
HEYMEHHME JIeJIaTh BBIBOIbI U 0000IICHMS;
HEYMEHHE YHTATh U CTPOUTH TPAUKH;
1oTepst KOPHS WIN COXPaHEHHE ITOCTOPOHHETO KOPHS;
oTOpackiBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX;
paBHO3HAYHbIE UM OIIMOKY;
BBIUMCIIUTENbHbIE OIUOKH, €CIIM OHH HE SIBJISIOTCS OMHUCKOM;
JIOTMYECKHE OIIMOKH.
K Herpy0biM ommokaMm ciielyeT OTHECTH:
HETOYHOCTb (hOPMYIMPOBOK, OIIpeIeIeHU, MOHATUH, TEOPHii, BEI3BaHHAs! HETIOJIHOTOM 0XBaTa
OCHOBHBIX IPU3HAKOB OIPEEIAEMOr0 MOHATHS UM 3aMEHOM OJIHOTO - IBYX U3 3TUX NPU3HAKOB
BTOPOCTETIEHHBIMH;
HETOYHOCTb IrpaduKa;
HEPALMOHAIBHBIN METO PEILIECHNUS 3aJa4l UM HEJOCTaTOYHO MPOJLyMAaHHbIN ITUIaH OTBETA
(Hapy1IeHue JIOTUKH, TOIMEHA OT/JEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);
HepalOHAIbHbBIE METO/1bI pabOTHI CO CIIPABOYHOMN U APYroi JINTEpaTypoi;
HEYMEHHUE pellaTh 3a7a4u, BBIITOIHATD 3a/IaHUS B OOIIEM BU/IE.
Henoueramm sBastoTCs:
HEepalHOHAJIbHbIE PUEMBI BBIUUCICHUH U TPeoOpa3oBaHuii;
HeOpe)KHOE BBINOJIHEHHE 3aIlMCe, uepTexeid, cxeM, rpadukos.
Kpurepun onenkn u TpedoBaHMs K pellIeHUIO 32/1a4 BbICOKOI0 YPOBHS CJIOKHOCTH.

['maBHBIM TpeOOBaHMEM K PEIICHHUIO 331a4K ObLIa U OCTAETCS €ro MaTeMaTH4ecKas
MPAaBUJIbHOCTb, @ UMEHHO:
IPY PELICHUH 33/1a4H JF000T0 ColepKaHMsI TPHEeMIIEMbI JIF00ble MaTEMAaTHYECKHE METOIbI —
anredbpandeckue, pyHKIHOHAIbHBIE, IpaduyecKue, reOMeTpUIECKHe, JOTHYECKHE U T. [I.;
paloOHaIbHOCTD PELIEHMS], PABHO KaK M €r0 HEPAIlMOHAIBHOCTb, ITPU OLIEHKE BO BHUMAaHHE HE
MPUHUMAETCS;
TEKCT PEIIeHUs TOJDKEH CIYKUTh 000CHOBAaHHEM NPAaBUIBHOCTH MOJIYYEHHOTO OTBETA;
¢dbopMa 3amucu 0TBETa MOKET OBITH JIF0O0O0H U3 UCIIOJIb3YEMbIX B COBPEMEHHOM yueOHOM
JUTEpaType.
Kpurepun oueHku u TpeGOBaHUS K TECTUPOBAHNIO

JUist TEKYIIEro ¥ MPOMEXYTOYHOTO KOHTPOJIA y4eOHBIX TOCTHKEHUHN ydammxcs 9 KiaccoB
MOYET IIPOBOUTHCS TECTUPOBAHUE, TECTHI COCTABIEHBI HA OCHOBE KOHTPOJIBHO —
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u3MepuTenbHbIX MarepuanoB OI'D. Ilpu nposepke 3Tux paboT B TUCHBMEHHOM €ro

4aCcTH OIMUPAIOTCA Ha CIECAYIOIINE IPUHLIAIIBL:

IIPOBEPSETCS TOJIBKO MaTEMAaTUYECKOE CONEPKAHUE IIPEACTABICHHOIO PELIEHU,

HOTPEIIHOCTH ero 0(OpMIIEHHS HE SIBIISIFOTCSA IOBOAOM JUIsl CHUKEHUS OLEHKHU;

CTeTNeHb MOAPOOHOCTH 0OOCHOBAHM B PELICHUH J0JDKHA OBITh pa3yMHO ocTaToYHOU. [Iperen3uun
K PEILEHUIO, CBA3AHHBIE C OTCYTCTBUEM CCHUIOK HA IIPAaBOMEPHO MCIOJIb3YyEMbIE CTAHIAPTHHIE
¢axThl ¥ paBuiIa (HapUMep, paBEHCTBO BEPTUKAIBHBIX YIioB, TeopeMa Iludaropa, popmyna
KOpHEH KBaIpaTHOTO YpaBHEHMsI, AEUCTBUS CO CTEIICHSIMHU WM JIorapudMaMu U MHOTHE ApYyTHeE),
HE IIPEABSBIISIOTCS,

HEKOTOpBIE MOTPEIIHOCTH PEIIEHUH, HE OKa3aBIUE CYLIECTBEHHOIO BIMSAHUS HA

ero 000CHOBaHHOCTb U IPUHLIUIINAIBHYIO IPaBUIIBHOCTh, MOT'YT PAaCLIEHUBATHCS KaK OIMCKU U HE
IIPUBOJUTH K CHYIKEHUIO OLICHKH;

peleHue 3agauu, B KOTOpOM 00OCHOBAHHO TOJIyYEeH MPABHIBHBINA OTBET, OLIEHUBACTCS
MaKCHUMAaJIbHBIM YHCIIOM OaJljIoB;

OTBET MOXKET OBITh 3alKCcaH B JJIOOOM BHJIE, OIICHUBAETCA HE (pOpMa 3aIUCH OTBETA, a €T0
IIPABUJIBHOCTb;

HaJIM4Me IMPAaBUJIBHOIO OTBETA IIPU MOJHOM OTCYTCTBUHU TEKCTA PELICHUS OLICHUBAETCS B HOJIb
6asu10B:

€CIIM Ha KakoM — JI00 3Tane petieHus JomylieHa rpyoast omoka, To APYrue ero

9Tarbl, IPOBEAEHHBIE B pabOTe MIPABUIBHO, MOTYT OBITh, TEM HE MEHEE, OLICHEHBI
IIOJIOKUTENBHO, B COOTBETCTBUU C KPUTEPUSIMH.

JIMYHOCTHBIE, METANIPEJIMETHBIE U ITPE/IMETHBIE PE3YJIbTATbI
OCBOEHMSA YYEBHOI'O TIPEJIMETA «MATEMATHUKA» 5-9 KJIACCBI
N3yyenne MaTeMaTHUKU B OCHOBHOM IIKOJIE Ja€T BO3MOXHOCTh O0YYaIOLUMCS I0CTHYb
CIENYIOLIUX PE3YJIbTaTOB Pa3BUTHS:

6 TUYHOCHIHOM HANPAGICHUN:

1) yMeH#He SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIH B YCTHOM M TMCbMEHHOW peyH, TOHUMATh
CMBICJI ITOCTaBJIEHHOM 3a1a41, BBICTPAaUBaTh apI'yMEHTALUIO, IPUBOJAUTE IIPUMEPHI U
KOHTPIPUMEDBIL;

2) KPUTUYHOCTH MBIIIUICHHS, YMEHUE PACIIO3HABATh JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTJIMYaTh TUIOTE3Y OT (aKTa;

3) MMpeacCTaBJICHUEC O MaTeMaTH4eCKOM HAYKE€ KaK C(bepe YeJI0BEUYECKOM ACATCIIBHOCTH, 00 sTamax ee
PasBUTHA, 0 €€ 3HAYUMOCTHU IJId PAa3BUTHA UBUIIN3ALIUU,

4) KpC€aTHUBHOCTb MBIINUJICHUA, MHUIIMATUBA, HAXOAYNBOCTE, AKTUBHOCTE ITPHU PCIICHHUN
MAaTEMAaTUYCCKUX 3a4a4,

5) yMeHue KOHTPOJIHMPOBATh MPOLIECC U Pe3yNbTaT y4eOHONH MaTeMaTHYECKOM e TeIbHOCTH;

6) croCOOHOCTH K AMOIIMOHATIBHOMY BOCITPHUATHIO MAaTEMaTHYECKUX 00BEKTOB, 3a/1a4, PEIICHUH,
pacCyXIeHHI;

JIM4HOCTHBIMU pe3y/bTaTaMu U3ydeHHUs mpenmMera «MaremaTikay (B BUJE CIEAYIOIUX YIeOHBIX
KypcoB: 5—6 kiacc — «MaremaTukay, 7-9 kinacc — «Matematukay» («Anredpa» u «'eoMeTpus»)
ABIISIFOTCS CIEAYIOIINE KaueCTBa:
HE3aBUCHMOCTb U KPUTUYHOCTH MBIIICHUS;
BOJISI U HACTOWYMBOCTD B JOCTH>KEHUH LIEIIH.
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MeTanpeaMeTHBIMH pe3yJIbTATAMH U3Yy4eHUs Kypca «MaremaTtuka» sBiseTcst GopMupoBaHue
YHUBEPCAJIbHBIX yueOHbIX aercTBuil (VY ).
PeryastuBubie YY/I:
5-6-ii kJaaccsl
— CaMOCTOSITEIbHO OOHAPYKHUBATh U (POPMYJINPOBATH YUEOHYIO IPOOIEMY, ONPEAEIATh LElb
y4eOHOI eI TeTbHOCTH, BEIOUPATh TEMY ITPOEKTA;
— BBIJBUIaTh BEPCUU PELIEHUs IPOOIEMbI, OCO3HABATh (M MHTEPIIPETUPOBATH B CIIydae
HE00XO0IMMOCTH ) KOHEUHBIN pe3yJIbTaT, BEBIOUPATh CPEICTBA JOCTHIKEHUS IIETH U3 MTPEIOKEHHBIX,
a TaK)Ke MCKATh UX CAMOCTOSITEIILHO;
— COCTaBJIATh (MHAMBUIYaIbHO WM B IPYIIIE) IUIaH pEIIEHUsI TPOOIeMbl (BBIIIOJIHEHUS IIPOEKTA);
— paboTasi 110 IJIaHy, CBEPATh CBOU AECUCTBUS C LEIIBIO U, IPU HEOOXOIMMOCTH, UCIIPABIISTh
OLIMOKH CaMOCTOSATENBHO (B TOM YHUCIIE M KOPPEKTUPOBATH ILJIaH);
— B IMAJIOTe C YUUTEJIEM COBEPLICHCTBOBATh CAMOCTOSATENILHO BEIPAOOTAHHBIE KPUTEPHH OLICHKH.
7-9-ii kJaacchl
— CaMOCTOSITEIbHO OOHAPYKHUBATh U (OPMYJIHPOBAThH MPOOIEMY B KJIACCHOM U MHIMBUAYAIbHON
y4eOHOM JeSATEIHHOCTH;
— BBIJBUIaTh BEPCUM PELICHUs IPOOJIEMbl, 0CO3HABAaTh KOHEUHBIH pe3yibTaT, BHIOUPATh CPeACTBa
JOCTHKEHUS 1IEJIU U3 IPEIOKEHHBIX UM UX UCKATh CAMOCTOSITEIILHO;
— COCTaBJIATH (MHAMBUYAIbHO UJIM B IPYIIIE) IUIaH PeLIeHUs IpoOeMbl (BBIIOJIHEHUS IIPOEKTA);
— moA0UpaTh K Kak10u mpobieme (3a1a4ue) aeKBaTHYIO € TEOPETHUECKYIO MOJIEIIb;
— paboTast 1o MpeI0)KEHHOMY UJIM CAaMOCTOATEIbHO COCTABICHHOMY IUIaHy, UCII0JIb30BaTh HAPSLY
C OCHOBHBIMU U JIOTIOJIHUTEIFHBIE CPEICTBA (CIPaBOYHAs JIUTEPATypa, CIOKHBIE TIPUOOPEI,
KOMITBIOTED);
— IJTAHUPOBATH CBOIO WHAWBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO
— paboTaTh MO CaMOCTOSTENILHO COCTABIEHHOMY IIJIaHy, CBEPSISICH C HUM U C LIENbIO JIeITETbHOCTH,
MCIIPABJIISAs OINOKHU, UCTIONB3YsI CAMOCTOSATENBHO 10I00paHHbIE CPEACTBA (B TOM UUCIIE U
HuTepHer);
— cBOOO/IHO MOJIB30BATHCS BHIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKH M CAMOOLIEHKH, UCXO/SI U3 LIeTTU
U UMEIOLINXCS] KPUTEPUEB, pa3inyast pe3ysbTaT U CliocoObl NEHCTBUIA;
— B XOJI€ MPE/ICTaBICHUS MPOEKTA J1aBaTh OLIEHKY €ro pe3yibTaTaM;
— CaMOCTOSITEIIbHO OCO3HABATh IPUYHMHBI CBOETO yCIleXa UM HeyCleXa U HaXOAUTh CIIOCOOBI
BBIXO/Ia U3 CUTYyallUH HEYCIIeXa;
— YMETb OLICHUTh CTENEHb YCIIEIIHOCTH CBOEH MHIMBUAYAbHOW 00pa30BaTebHON NEATEIbHOCTH;
— /1aBaTh OIIEHKY CBOMM JINYHOCTHBIM KaueCTBaM U YepTaM XapakTepa («KaKoB s»), ONpeAesiTh
HaIpaBJIEHUs] CBOETO Pa3BUTHUS («KAKUM s XOUY CTaTh», «4TO MHE JJISl 3TOTO HAJO0 CIIENAThy).
CpenctBom GhopMHUpOBaHUS PETyIATUBHBIX Y Y [l cly’KaT TEXHOJIOTHSI CUCTEMHO-

JEATEIIBHOCTHOIO ITOJIX0/]a Ha JTAare U3y4eHHs] HOBOTO MaTepHalla U TEXHOJIOTUS OLICHUBAHMUS
00pa30BaTeNbHbIX JOCTHKEHUN (YUEOHBIX YCIIEXOB).
IHo3naBarenbubie YY /!
5-9-ii kiace
— aHaJIM3UPOBATh, CPABHUBATD, KIACCU(PUIIMPOBATH U 00001aTh (DaKTHI U SIBICHUS;
— OCYILIECTBJISATh CPAaBHEHHUE, CEPUALNIO U Ki1accu(UKAINIO, CAMOCTOSATENHHO BIOUpasi OCHOBaHUS
U KPUTEPUU JIJIs1 YKA3aHHBIX JIOTHUECKUX ONEpalnii; CTPOUTH KJIACCH(PHUKAIINIO TyTEM
JTUXOTOMHUYECKOTO JIeJIeHHs! (Ha OCHOBE OTPHUIIAHHUS);
— CTPOUTH JIOTHUECKH 0OOCHOBAHHOE PACCYXIEHUE, BKIIIOYAIOIEe YCTAHOBJICHNE PUUYNHHO-
CIIEACTBEHHEBIX CBS3CHL;
— CO3/1aBaTh MaTEMaTHYECKHUE MOJIENH;
— COCTaBJISTh TE3UCHI, pa3INYHbIE BUIBI IUIAHOB (MPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3oBriBaTh
UH(OPMALIMIO U3 OJJHOTO BU/IA B IPYTroH (TabIuIly B TEKCT, IMarpamMMmy M mp.);
— BBIYMTHIBATH BCE YPOBHU TEKCTOBON MH(DOPMAIIUH.
— YMETb ONPEAEIATh BO3MOKHBIE HCTOUHUKN HEOOXOJMMBIX CBEICHUH, TPOM3BOIUTH MTOMCK
MH(pOPMaLNH, aHAIU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.
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Kovmmynunkarusubie YV /I:

5-9-ii kacchl

— CaMOCTOSITEIIbHO OPraHM30BBIBATh YUEOHOE B3aMMOACHCTBHUE B IpyMIe (ONpeaessiTh OOIue 1eH,
JIOrOBapHUBATHCS APYT € APYIOM H T.1.);

— OTCTaMBasi CBOIO TOUYKY 3pEHUs], IPUBOAUTH apIyMEHTHI, HOATBEPK/Ias NX (paKTaMu;

— B IUCKYCCUH YMETb BbIIBUHYTh KOHTPAPI'yMEHTHI,

— YUUTBHCS KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM ITPU3HABATh OIIMO0YHOCTh
CBOEr0 MHEHUS (€CIIM OHO TaKOBO) M KOPPEKTUPOBATH €r'0;

— IIOHMMasl [TO3ULUIO APYToro, pa3janyaTh B €r0 pedl: MHEHHE (TOUKY 3pEHHUs), 10Ka3aTEIbCTBO
(aprymeHThl), (hakThl; TUIOTE3bl, AKCHOMBI, TEOPUH;

— YMETh B3IJISIHYTh Ha CUTYAlMIO C MHOM MO3ULIMU U JOTOBAPUBATHCS C JIFOJbMHU UHBIX O3ULIMMN.
CpenctBoM hopMHUpPOBaHUS KOMMYHUKATUBHBIX Y'Y [l ciyXaT TEXHOJIOTUS IPOOJIEMHOIO
00y4deHus1, opranu3anusi padoThl B MajbIX IPyIIax, TAKKE UCIOIb30BAaHUE HA YPOKAX TEXHOJIOTUU
JUYHOCTHO- OPUEHTHUPOBAHHOT'O U CUCTEMHO- JIeATEIbHOCTHOIO O0yUYEeHHUS.

[TpeameTHBIMU pe3ysibTaTaMU U3ydeHHs IpeameTa «MaTeMaTukay SBISIOTCS CIeIyIOIUe YMEHHUS.
OBUIEYYEBHBIE YMEHUS, HABBIKHU U CITIOCOBbI AESTEJIBHOCTHU.

B xoze npenosaBanus MaTeMaTUKU B OCHOBHOM 1IKOJIE, paOOThI HaJl JOPMUPOBAHUEM Y YUAILIUXCS
IIEPEYUCIIEHHBIX B IPOrpaMMe 3HaHUN U YMEHUH, ciaeayeT oOpaliarb BHUMAHHUE Ha TO, YTOObI OHU
OBJIa/IEBAIM YMEHUSAMH 001ey4eOHOr0 XapakTepa, pa3HoOOpa3HbIMH CIIOCOOaMU JIeSITETbHOCTH,
pUOOpPETaIH OIBIT:

IUTAHUPOBAHMS U OCYIIECTBICHUS AJITOPUTMUYECKOH €S TeTbHOCTH, BBINOJIHEHHS 3aJaHHBIX U
KOHCTPYMPOBAHUS HOBBIX aJITOPUTMOB;

peleHus pa3sHooOpa3HbIX KJIAcCOB 3a/1a4 U3 Pa3JInYHbIX Pa3/eNoB Kypca, B TOM YMCIIe 3a/a4,
TpeOyIOIMX NOUCKA IYTH U CIIOCOOOB pPEIICHNUS;

UCCIIEI0BATEIbCKON AEATENbHOCTH, PA3BUTHUS UJIEH, TPOBEIEHUS SKCIIEPUMEHTOB, 0000IIEeHHS,
MIOCTaHOBKU U ()OPMYJIMPOBAHUS HOBBIX 3aj1ay;

SICHOTO, TOYHOT'O, TPAMOTHOT'O M3JI0KEHMSI CBOUX MBICIIEH B YCTHOM M MHCBMEHHOW peyH,
MCIIOJIb30BaHUs PA3JIMYHBIX SI3bIKOB MAaTEMaTHKHU (CIIOBECHOT'O, CUMBOJIMYECKOT0, IpayuuecKoro),
CBOOOJTHOTO IIEpeX0/1a C OAHOTO SI3bIKA Ha JIPYTOM Ul MILTIOCTPALMM, HHTEPIIPETALlHH,
apryMeHTalluu U JI0Ka3aTelbCTBa;

IPOBE/ICHUS J10Ka3aTeNbHBIX PacCyKICHUN, apryMEeHTAI|H, BbIIBUKEHUS TUIIOTE3 U UX
00OCHOBAHHS;

MIOMCKA, CUCTEMATU3alluy, aHalIu3a U Kilaccuukannu MHGOpMaIK, UCTIOIb30BaHUS
pa3zHo00pa3HbIX HHPOPMAIIMOHHBIX UCTOYHUKOB, BKJIIOYas yUeOHYIO U CIIPAaBOYHYIO JINTEPATYDPY,
COBpPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH.

COJAEPKAHUE YYEBHOI'O MATEPHAJIA:

Copaeprxanue nporpaMmbl ¢ MCIOJIb30BaHHEM YUeOHUKA
«Maremartuka. 5 kiaace», aprop C.M. Hukoabckuii, M.K. Iloranos, H.H. Pemmernukos, A.B.
IlleBkuH.
O0s3aTenbHBIE MUHUMYM IO OCHOBHBIM 0JI0KaM Kypca MateMaTuku denepaibHOr0 KOMIIOHEHTA
rOCY/IapCTBEHHOTO CTaHAapTa 001ero oopa3oBaHus:

Ne Ha3zBanue Gioka KOJIMYECTBO
4acoB
1 Apudmernka 118
2 Anrebpa (HauaJbHbIE CBEICHUS Kypca anredphl) 13
3 I'eomeTpus (HavagbHbIE MOHATHS U (DAKTHI Kypca T€OMETPUN) 33
4 DneMeHThl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUHU BEPOSTHOCTEN 4
Peseps 7
Bcero 175
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Copneprkanue porpamMMmsl 110 OCJIEA0BAaTENbHOCTH U3y4aeMOro MaTepuaa
ITpumepHoe pacnpezeneHrne 4acoB (MUHUMYM) Ha U3Y4€HUE OCHOBHBIX IJIAB:

Howmep HasBanue nzyuaemoii Tembl MunumanbHOe [IpumepHoe
TJIaBBI KOJINYECTBO YaCOB HAa | KOJMYECTBO YaCOB
U3y4eHUe
I HartypanbHble yncna u HyJIb 46 53
Il V3mepenue BeITnunH 30 40
11 JlenuMoCTh HaTypaJIbHBIX YHCET 19 25
[\ OOBIKHOBEHHBIE IPOOH 65 76
V DneMeHThl KOMOMHATOPUKH, 4 4
CTaTUCTHKH U TEOPHU BEPOSITHOCTEH
IToBTOpEeHUE 8 9
Peseps 3 3
BCEI'O: 175 210

1. Hamypanvnuie uucna u nynsp

Psan marypaneHbix uncen. [lecaTndnas 3anuch, CpaBHEHHUE, CIIOKEHUE U BEIYUTAHUE HATYPATbHBIX
yycell. 3aKOHBI CJI0KEHUS. Y MHOKEHHE, 3aKOHbI YMHOXeHUS. CTENeHb ¢ HaTypalbHbIM
nokasarenem. JleneHue Haiesno, AelieHue ¢ OCTaTKoM. UnCIOBbIE BhIpakeHUs. PellieHre TeKCTOBBIX
3aa4 apupMETHUECKUMH METOIaMHU.

Ocnoenas yenb — CACTEMAaTU3UPOBATh U 000OIIUTE CBEACHUS O HATYpaJIbHBIX YHCIaX, UX
CpaBHEHHH, CIIOKEHUH U BBIYMTAHUH, YMHOKEHUH U JJICHUH, 100UBATHCSI OCOZHAHHOIO
OBJIQ/ICHUS TIPUEMAMU BBIYUCIICHHUI C IPUMEHEHUEM 3aKOHOB CII0KEHHUSI M1 YMHOKEHUSI, pa3BUBATh
HaBBIKH BBIYUCIICHUH C HATYpAIbHBIMU YHCIIAMHU.

YpoBeHb 00s13aTeNIbHOM MOATOTOBKH 00YYarOIIerocs:

3nameo

0 YHCJIe U AECATUYHOM CUCTEME CUMCIIEHUS], O HaTypaJIbHBIX YHCIIaX;

3HAKH 0OJIbIIE, MEHBIIIE;

QITOPUTM CPAaBHEHMSI MHOTO3HAYHBIX YHCE,;

CBOWCTBA CIIOXKEHUS U YMHOXKEHHUS,

Ha3BaHNE KOMIIOHEHTOB CJIOKEHMS U BBIYMTAHUS;

CBOWCTBO HYJIS P CJIOKESHUU Y BHIYUTAHHH;

TabJIMIly YMHOKEHUS;

Ha3BaHUS KOMIIOHEHTOB YMHOKCHHS U JICTICHUS;

CBOWCTBA HYJIS M €UHHIIBI IPH YMHO)KCHUH;

KaKOB TIOPSIIOK I€HCTBUI IPU BBIYMCICHUN 3HAUEHUH BBIPAXEHUH, COIEpKAILUX CTENICHN
Ymemo

YUTaTh U 3aMUCHIBATh OOJIBIINE YUCIIA;

CpaBHUBATh OOJIBIINE YNCIIA;

YUTATh IBOIHBIC HEPABEHCTBA,

CKJIaJIbIBATh ¥ BEIYNTATh MHOTO3HAYHBIC YUCIIA;

peliaTh TEKCTOBbBIE 3a]aui, TpeOyrole MOHUMaHUsl OTHOIICHUH;

BBITTOJTHATH YCTHO CJIOKEHHE U BBIYMTAHHUE JIBY3HAYHBIX YHCET,

BBINOJIHATH YMHOKEHHE OJJHO3HAYHBIX M TPEX3HAUHBIX YHCEIT;

BBITOJIHATH JICJICHUE TPEX- M YEThIPEX3HAYHBIX YHCEN HA OHO- U ABY3HAYHOE YHCIIO;
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pelaTh HECIOXKHBIE 3aJjauu, TPeOyrolue TOHUMAaHUs OTHOLICHUH;

HaXOJWUTh 3HAYEHUE YNCIIOBBIX BBIPAKECHU;

YCTaHOBUTH M 0003HAYUTH MOPAIOK JCHCTBUH;

IPAMOTHO 3aIMCBIBATH IPOLECC PELLICHNUS;

YUTATh BBIPAKCHHUS;

IIPEJICTaBIISITh CTENIEHDb B BUJIE IPOU3BEACHUS PaBHBIX MHOXHUTENIEH U HA000POT;
yHOTPeOIATh TEPMUHBI «CTEIIEHbY, «KOCHOBAHUE CTEIIEHU», «I10KA3aTeNIb CTEIIEHU;

YMeTh UCIoJIb30BATh NPUOOPETEHHbIE 3HAHUSA U YMEHHS B IPAKTHYECKOH 1esiTeJIbHOCTH U
MOBCEIHEBHOM KU3HMU.

2.U3mepenue eenuyun

[Ipsimas, myd, oTpe3ok. M3Mepenue oTpe3KkoB U METpUYECKUE eAuHuULbI 1uHbL. [IpencraBinenue
HATYpaJIbHBIX YHCEIl Ha KoopauHaTHOM Jyde. OKpykHOCTh U Kpyr, Cdepa u map. YTl
U3MEpEHHE YIIIOB. TPEeyrobHUKU U Y€THIPEXYTOJIbHUKH. [IpIMOYTONbHBIN Mapasuiesenure].
[Tnomaap NpsSAMOYTroabHUKA, 00bEM MPSIMOYTOJIBHOTO Napajuienenunena. EMMHUIbI 101,
o0bema, Macchl, BpeMeHU. Pelienue TeKCTOBbIX 3a/1a4 apu(METHIECKUMH METOIaMHU.

OcHogHas yenb — CUCTEMATU3UPOBATH 3HAHUS YUAIIUXCS O TEOMETPUUECKUX PUTypax U eJUHHUIaX
U3MEPEHUS BEIMYUH, IPOJOIIKUTH UX O3HAKOMIICHUE C TEOMETPHUUECKUMHU (DUTYpamMH U C
COOTBETCTBYIOIIEH TEPMHUHOJIOTHUEH.

YpoBeHb 00s3aTeIBHOI MOATOTOBKH 00YYaIOMIETOCs:

3namo

MOHSTUE TUIOCKUX (PUTYp U UX CBOMCTB;

OCHOBHBIE YEPTEIKHBIE HHCTPYMEHTHI JJIS IOCTPOCHUS TEOMETPUIECKUX PUTYD;

dbopMyIBI 7SI BBIYMCIIEHUS IEPUMETpPA U TJIOMIAAN KBaipaTa, MpsIMOYTOJIbHHKA;

MOHATUE TPOCTEUIINX MPOCTPAHCTBEHHBIX TEN;

€IMHMUIIBI TIOIAIN, 00beMa, MacChl, BpEMEHHU.

Ymemo

OTIPENIETIATh JUIMHY OTPE3Ka;

MOJI30BATHCS IUPKYJIEM JIJIsi CPABHEHHUSI ITTUH OTPE3KOB;

OTpEeNIeTISATh BUJT yTJIa;

U3MEPSTH BEJIMYHUHY yTJia C IOMOIIBIO0 TPAHCIIOPTUPA;

CTPOUTH C MOMOIIIbIO TPAHCIIOPTUPA YTOJl, 3aJaHHON BEJIUUYHNHBI;

CTPOUTH C MOMOIIb LIUPKYIS OKPYKHOCTH C 33JJaHHBIM LIEHTPOM U 33JIaHHOTO PaInyca;
BBIYHCIIATH IEPUMETP PA3IUYHBIX MHOTOYTOJIbHUKOB;

BBIYHCIIATH IEPUMETP U TUIOLIAAb IPSIMOYTOJIbHUKA;

BBIUMCIIATH 00bEM KyOa U MPSIMOYTOJIBHOTO Napajulesienuesia.

Yposenv 603mootcnoit noozomoexku ooyuarowecoca:

3namo

Pa3BEPTKHU MPOCTEUIIINX MPOCTPAHCTBEHHBIX (PUTYP.

Ymems

MOJIETTUPOBAThH MPOCTEHUIITNE T€OMETPUIECKIE (PUTYPHI.

YMeTh UCNOJIb30BATH NPUOOPETEHHbIE 3HAHUSA U YMEHHS B IPAKTHYECKOH 1eiTeJIbHOCTH U
MOBCEIHCBHOM KU3HU.

3 denumocms namypansHuix yucen

CBolicTBa ¥ IpU3HaKU 1eIUMOCTH. [IpocThie U cocTaBHbIe yncia. Jlenurenn HaTypalibHOTO YHCIa.
HawnGonpmmii o01muii 1eanTeNb, HAUMEHbBIIIEe 00IIee KpaTHOE.
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Ocnoenas yenb — 3aBEPIINTh U3YUEHHE HATypaIbHBIX YUCENl PACCMOTPEHUEM CBOMCTB U MIPU3HAKOB
JEIUMOCTH, CHOPMUPOBATH Y YUAIIUXCS MPOCTEUIITNE TOKA3aTeIbHbIE YMEHUS.
3namo:
MPEJICTaBICHUE OOIIEM KPaTHOM, O HAanOOJIbIIIEM O0IIeM JeIIUTEINE;
MOHSTUE ACIIUTENS U KPATHOTO, MPU3HAKH JIeTUMOCTH Ha 2,3, 4,5,9,10,25;
CBOMCTBA JICTMMOCTH CYMMBI U Pa3HOCTH;
HauOOJIBIINK OOIINI JENUTENIb U HaMMEHbIIIee 0011Iee KpaTHOe Yrcel, mpaBuia HaxoxaeHus HOJJ
n HOK uucenn.
Ymems:
BBIUKCIISTH HAUMEHbIIIEE 00I1ee KpaTHOE U HauOOIbIIUI OOIIMIA JeIUTEeNb IBYX HATypaIbHbBIX
YHCElT,
HAXOJIUTh U 3aMHUCHIBATH MHOKECTBO JCIUTENEH YMCIIa U MHOXECTBO YHUCEI KPATHBIX;
MIPUMEHSTD MMPU3HAKU AeIUMOCTH Ha 2,3,4,5,9,10, 25 npumensTs npasmia Haxoxaeauss HOJl u HO
K umcemn;
Yposenwv 603mooncnoit noozomoexku ooyuarouiezoca
Ymems:
apryMEeHTHPOBAHO OTBEYATh Ha MOCTABJICHHBIE BOIIPOCHI, OCMBICIIUTD OIIUOKH U YCTPAHUTD UX;
4.00v1KHO06€EHHBIE OpOOU
[TonsiTre 1po6u, paBeHCTBO Apodeii (OCHOBHOE, CBOICTBO Apobdu). [lpuBenenue npodeit k oduiemMy
3HameHatento. CpaBHEHHE, CJI0KEHHUE U BBIYUTAHUE AP0OCi. 3aKOHBI CIIOKEHUS. Y MHOKEHUE
Ipo0eid, 3aKoHbI yMHOXKEHUs. Jlenenue qpooeit. CMmemanHbie ApoOu U ACHCTBHS ¢ HUMHU.
[TpencraBnenue qpodeii Ha KOOPAMHATHOM Jiyde. PenieHne TeKCTOBBIX 3a1a4 apu(MEeTHICCKUMHU
METOIaMH.
Ocnoenas yenv — chOPMUPOBATD Y YUALIUXCSI YMEHUSI CPAaBHUBATD, CKJIAIbIBATh, BBIYUTATD,
YMHOXaTh, IEIUTh OOBIKHOBEHHBIE APOOU, BEIUUCISTH C HATYpPaIbHBIMH YHCIAMU,
OOBIKHOBEHHBIMU U CMEIIAHHBIMU JAPOOSIMH, pemiaTh 3a7aud Ha CIIOKEHUE U BRIYUTaHHE, Ha
YMHOXEHHE U JiesieHne Apo0ei, 3aaun Ha IpoOu, Ha COBMECTHYIO paboTy.
Ypoeenv o6azamenvnoii noozomosxu ooyuarowezoca:
3namo
MOHSITHE PABWJIbHOM U HENPABUILHOMN Ipo0H;
oTpeziesieHue OCHOBHOTO CBOMCTBA Apo0u;
MPaBUIIO MPUBEJEHUS Ipo0eil K HaMMEeHbIlIeMy 00IIIEMY 3HAMEHATEIIO;
MpaBHJia CPABHEHHUS, CIIOKEHHSI U BRIYUTAHUS ApoOel ¢ pa3HBIMU 3HAMEHATESIMU;
MOHSTUE CMEIIAaHHOTO YHCIIa;
QITOPUTM BBIJICIICHUS 11€JI0W YacTU U3 HEMPABUIBHOM JIpo0H;
JITOPHUTM TIEPEBOJIa CMEITAHHOTO YKCJIa B HEMPABIIIbHYIO JIPOOb;
TIpaBUJjIa CJIIOKEHUS U BBIYUTAHUS CMEIIAaHHBIX YHCEIL.
Ymems
COKpamiarh 1poou;
BBITIOJTHSITH CJIOKEHUE M BBIYUTAHUE JPOOEH C OJIMHAKOBBIMH 3HAMEHATEIISIMU;
CpPaBHHBATh, CKJIAJbIBATh, BEIYUTATH IPOOU C pA3HBIMHU 3HAMEHATEISIMU;
MEPEeBOUTH HETIPABUIIBHYIO APOOb B CMEIIaHHOE YHCIIO U 00paTHO;
BBITIOJTHATH CJIOKEHUE M BBIYUTAHUE CMEIIAHHBIX YHCET;
BBITIOJTHATH YMHOKEHUE U JISTICHHE APOOCH.
Ypoesenwv 6o3morncnoii noocomosxku odyuarowezocs:
Ymems
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peliaTh TEKCTOBBIE 33JJa4l HA «COBMECTHYIO pabOTy» MO AEHCTBUSIM.

YMeTh HCIoJIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOH 1eATeJIbHOCTH U
MOBCEeIHEBHOM KU3HU.

Iloemopenue

TPEBOBAHUS K MATEMATHYECKOM IMOJATOTOBKE YUAIIIUXCA 5 -6 KJIACCOB
VYuyammuecs 10JKHbI:

UMETb IPEJCTABICHHUE O YUCIIE U AECATUUHON CUCTEME CUMCIIEHHSI, O HaTypaJIbHbIX YHCIIAX,
OOBIKHOBEHHBIX U IECATHUUHBIX IPOOSX; UMETh HAJIMYUE TBEP/IbIX HABBIKOB YCTHBIX, IMCbMEHHBIX
BBIUMCIICHHI,

UMETb MPE/CTaBICHUE 00 OCHOBHBIX H3y4aeMbIX MOHATHSX (YHCIIO0, GUTypa, ypaBHEHHUE) KaK
BaXHEHMIINX MAaTEMaTUYECKUX MOJIETISX, O3BOJIAIOIIMX ONUCHIBATh U U3y4aTh peaibHbIE IPOLECCHI
U SIBJIICHUS;

BJIQ/IETh CUMBOJINYECKUM SI3bIKOM alreOpbl Ha HAYaJIbHOM YPOBHE;

OCBOMTD ITPUEMBI PELICHHs YPaBHEHUH METOI0M OTBICKAHUSI HEN3BECTHOIO KOMIIOHEHTA AEUCTBUS
B IIPOCTEHIINX CIyYasx;

OBJIa/IETh T€OMETPUYECKHUM SI3bIKOM U YMEHHE UCIOIb30BATh €T /IS ONKCAHU NIPEIMETOB
OKPY’KaIOIIEero MUpa B MPOCTEHIINX CIIydasK; UMETh HAIUYKE IPOCTPAHCTBEHHBIX MTPEICTABICHUIH,
n300pa3UTEIbHBIX YMEHUI, HAaBBIKOB T€OMETPUUECKUX IIOCTPOSHUN U U3MEPEHUH,
IIPElyCMOTPEHHBIX COJIEP)KaHUEM IIPOrpaMMBl 5 Kiacca;

YCBOUTH 3HAHUS O TUIOCKHX (PUTypax U X CBOMCTBAX, a TAK)KE O MPOCTEHIITNX MPOCTPAHCTBEHHBIX
TeJlax Ha YPOBHE COJIEpKaHUsl IPOrPaMMBl;

UMETh MPECTABIEHUE O JOCTOBEPHBIX, HEBO3MOKHBIX U CITy4allHBIX COOBITHUSX;

VYyamuecs T0IKHbBI YMETh!

BbIpa)kaTh CBOM MBICIIM B YCTHOM M MUCbMEHHOW pPedH, IPUMEHSS MaTEMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY;

BBINOJIHATH apUpMeTHYECKHE AEUCTBUS C HATYPaJIbHBIMHU YUCIIaMH, OOBIKHOBEHHBIMHU U
JECATUIHBIMH POOSIMU;

pemaTh TEKCTOBBIE 3371a4l apU(PMETHIECKUM CITIOCOOOM; COCTaBIATh rpaduiIecKre u
AQHAIUTUYECKUE MOJIENIN PEATbHBIX CUTYallUH;

COCTaBJIATh aJireOpanvecKue MOJENN peaabHbIX CUTYaIMil U BHIOJHATH MPOCTENUIITNE
npeoOpa3oBaHusl OyKBEeHHbIX BbIpakeHuil (tuma 0,5x + 7,2x + 8 = 7,7x + 8);

pelaTh ypaBHEHHMsI METOJIOM OTBICKaHUSI HEM3BECTHOTO KOMIIOHEHTA JIeHCTBUS (IIpocTenime
CIIy4an);

CTPOUTBH JIEPEBO BApUAHTOB B MPOCTEHIINX CIydasix;

HCIIOJIb30BaTh T€OMETPUYECKHUH SI3bIK JJIsl ONUCAHUS IPEIMETOB OKPYIKAIOIIEro MUpa B
MPOCTEUIINX CITY4asiX;

OTIpeeNATh JJINHY OTPe3Ka, BEINYUHY YTIIa;

BBIUMCIISTH IEPUMETP U IUIOIIAb IPSIMOYToJbHUKA, TPEYTOJIbHIKA, 00beM KyOa U
PSIMOYTOJIBHOTO TTapajulesenunenia;

UCIIO0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKOW  JEATEIbHOCTH U
MIOBCEIHEBHOM JKH3HH.

TEMATHYECKOE IINIAHUPOBAHMUE
C ONPEJIEJEHHMEM OCHOBHBIX BU/IOB YUYEBHOM JAEATEJBHOCTHU
5 kaace
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MartemaTnka

Howmep | Ha3Banue Pexomennyemoe | XapakTepUCTHKa OCHOBHBIX BUJOB JIEATEIBHOCTH
IJIaBbl | M3y4aeMoOu KOJIMYECTBO YYECHHKA
TJIaBBI 4acoB Ha
H3y4YeHUe
| HatypanbHbie 52 OnucelBaTh CBOMCTBA HATYPAIBHOTO PAAA.
YHCIIa. Yurath ¥ 3a1IMCHIBATH HATYpaAJIbHBIE YUCIIA,

CPaBHMBATbh U yNOPSIL0YMBATH UX.
BBINOIHATE BEIYUCIIEHUS C HATYPAJIbHBIMU
YKCJIaMU; BBIUMCIISITh 3HAUEHUS CTEIICHEN,
BBIUHCIISITH CYMMY U HEU3BECTHBIE CIaraéMsble, €Ciu
U3BECTEH PE3YJIbTAT CIOKEHUS U Ipyroe
CJIaraeMoe, UCIOJIb30BaTh CBOMCTBA CIOMKEHUS JIJIs
YIPOILEHHUS BBIYUCICHU.

Pemars 3amaun, UCronb3ys JEMCTBUS CIOKEHUS.
PackiaapiBaTh 4nCIIo 1O pa3psiziaM 1 Hao0opoT,
BBINOJIHATH CJIOKEHHUE YHCEI B CKOOKaX.
BbInonHATE 1elicTBUS BBIUNTAHUS, UCIIOIb30BaTh
CBOICTBA BBIYMTAHUS ISl YIPOIIEHUS BHIYUTAHUS.
Haxonuts nelicTBus IEpBOU U BTOPOM CTYIIEHU B
BBIPAXECHUSX, BBIIOIHATD UX, PACCTABIIAS TOPSIOK
JercTBuil UuTath 1 3alnuchIBaTh YUCIIOBBIC
BBIPAXEHMSI, HAXOIUTh 3HAYECHHUS BBIPAKEHUN,
3alACHIBaTh PELICHMS 3a1a4i B BUJI€ YHCIOBBIX WU
OYKBEHHBIX BBIPAaKECHUH.

Bbruucnsate uncioBoe 3HaueHue OyKBEHHOTO
BBIPQXEHUS NP 3aJJaHHBIX 3HAUEHUSAX OYKB.
[TprMeHsITh CBOMCTBA CJIOKEHUS U BBIYUTAHUS JIJIS
YIIPOILIEHUS BBIPAXKEHUM.

Pemarb ypaBHEHUS — HAXOAUTD €r0 KOPHH, 3a7a4u
C IOMOILIBIO YPaBHEHUH.

MonennpoBaTh HECIOKHBIE 3aBUCUMOCTH C
MOMOILBIO ()OPMYIT; BBITOIHSATH BEIYUCIECHUS 10
bopmymnam.

AHaIM3UpOBaTh U OCMBICIIMBATH TEKCT 3aJauH,
nepedOpMyIUPOBATh YCIOBUS, U3BJICKATh
HE0OX0MMYI0 HH(GOPMAITHIO, MOJCITUPOBATh
YCIIOBUS C IIOMOIIBIO CXEM, PHCYHKOB, pealbHBIX
IIPEIMETOB; CTPOUTD JIOTHUECKYIO LIETIOUKY
paccyX1eHUI; KpUTUYECKH OLIEHUBATh
IIOJIy4YE€HHBIH OTBET, IPOBEPATH OTBET Ha
COOTBETCTBHUE YCIIOBHUIO.

HaxoauTs KoOpiMHATBI TOYEK U CTPOUTH TOUKH 110
UX KOOpJIMHATaM.

®opMynupoBaTh, 3alIUCHIBATh C TOMOILBIO OYKB
OCHOBHBIC CBOMCTBA YMHOKCHHS.
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DopMyJIUPOBATH ONPEACIICHUS JEUCTBUSA
YMHOXEHUS, MHOXKUTENS, IPOU3BEICHMS,
HEU3BECTHOTO MHOXUTENSA. 3aMEHATh JeCTBHE
YMHOXKEHUS CIIOKEHHEM U Ha000pOoT

IIpuMeHATH CBOMCTBA YMHOXKEHUS JUISl YIIPOLLEHHUS
BBIYMCIICHH.

DOopMyIMpOBaTh ONPEACICHUS NCTUTEN,
JIEIIMMOT0, YaCTHOT'O, HEMIOJIHOI'O YaCTHOTO U
ocCTaTKa.

N3mepenue
BCJIMYHUH

38

YepTUTh OTPE3OK 10 JAHHBIM JIBYM TOYKaM U
Ha3bIBaTh €T0, U3MEPATh U CPABHUBATH OTPE3KHU C
MIOMOUIBIO LIUPKYJISl, HAXOUTH JJIUHY OTpE3Ka C
IIOMOIIBLIO JIMHEUKH U BLIYHUCIIEHUI.

HaxonuTh UIMHY OTpe3Ka 0 ero 4acTsM U 4acTb
OTpe3Ka, 3Hasi BEJIMUMHY BCETO OTPE3Ka U IPYTUX
ero yacrei, nepuMeTp MHOTOyTOJIbHHKA.
dopMynupoBaTh ONpeAEIeHUs yIiia, BUJIbI YTIIOB,
AIIEMEHTHI YTJIOB.

YMeTh U3MepsTh YIJIbl ¢ HOMOIIBIO TPAHCIOPTHUPA.
3HaTh, UTO HA3BIBAIOT OMCCEKTPUCOH yTIIa.
CTpouTh TPEYroJbHUK, 0003HAYATh €r0 CTOPOHBI U
BEPILIMHBI, OOBICHATh, YeM OTIMYACTCS MpsiMas OT
OTpe3Ka, YePTUTh €€ U 0003HaUaTh.

Pacnio3zHaBaTh Ha uepTexax, pUCyHKax U MOAEIAX
reomMeTpuueckue Gpurypsl, KoHpurypauu Guryp.
N300pakaTh reoMeTpuuecKkre GUrypsl Ha
KJIeTyaTou Oymare.

N3mepsTs 1 cpaBHUBATh OTPE3KH. BelpaxkaTts 01HU
€IMHHULIBI U3MEpPEHus JIuH depe3 Ap. Onpenenarsb
LeHy AesieHus mKanbl. CTpOUTH IIKAJbI C
MOMOIIBIO BEIOPAHHBIX €7]. OTPE3KOB.
MonennpoBaTh HECIOKHBIE 3aBUCMOCTH C
MOMOIIBIO ()OPMYIT; BBITOIHATH BEIYUCIEHHS 10
bopmymnam.

JlenumocTh
HaTypaJTbHBIX
qHUCeN

25

dopMyIHpOBaTh ONPENETICHUS IETUTENS U
KpaTHOTO, TPOCTOTO YUCIIa U COCTABHOT'O YHUCIIA,
CBOICTBa U MPU3HAKU JETUMOCTH.

Jloka3pIBaTh U OMPOBEPraTh C MOMOIIBIO
KOHTPIIPUMEPOB YTBEPKACHUSA O IETUMOCTH YHCEL.
KnaccugunupoBats HaTypanbHble Yicia (YeTHbIE U
HEUYEeTHBIE, [T0 OCTAaTKaM OT JIeJIeHUs Ha 3 U T. II.).
CTpouTh JTOTMYECKYIO LIENIOYKY PaCCyKICHUI;
KPUTHYECKH OLICHUBATh IOJYYECHHBII OTBET,
OCYILIECTBIISATH CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHUE YCIIOBHIO.

ITIpoBOANTE HECTOKHBIE UCCIIEIOBAHMS], CBA3aHHBIC
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CO CBOMCTBaMU JPOOHBIX YHCET, OMUPASICh Ha
YKCJIOBBIE IKCIIEPUMEHTHI (B TOM UHUCIIE C
MCII0JIb30BaHUEM KaJIbKYJIATOPA, KOMIIBIOTEPA).
Hcnonp30BaTh SKBUBAJICHTHBIE IIPECTABICHUS
JIPOOHBIX YUCEI MIPU X CPABHEHUU, TIPU
BBIYHMCIICHUSIX.

AHaM3UpPOBaTh U OCMBICIIMBATh TEKCT 3a/1a4H,
nepeopMyIrpoBaTh YCIOBHE, U3BIIEKAThH
HE00X0IUMYI0 HH(OPMAIINIO, CTPOUTD JIOTHYECKYIO
LEMOYKY pacCyK/ICHHI; KpUTUUECKU OLICHUBATh
IIOJIyYEHHBIH OTBET, OCYLIECTBIISATH CAMOKOHTPOJIb,
IIPOBEPSISl OTBET HA COOTBETCTBHUE YCIIOBUIO.
[IpoBOAUTH HECIOKHBIE UCCIIEIOBAHMSI, CBSI3aHHBIE
CO CBOWCTBaMH JPOOHBIX YMCEll, ONUPAsCh HA
YHCIIOBBIC HKCIIEPUMEHTHI (B TOM YHUCIIE C
MCIIOJIb30BaHUEM KaJbKyJIATOpa, KOMIIBIOTEPA)

OOBLIKHOBEHHEBIE
IpooOH.

75

MonenupoBaTh B rpaguecKoi, mpeaMeTHON
(dopme MOHATHUS U CBOICTBA, CBSI3aHHBIE C
MOHSITHEM OOBIKHOBEHHOU JPOOH.
dopMyIHpOBaTh, 3aIUCHIBATH C TTOMOIIBIO OYKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOH JIpo0OH,
npaBuia JeMcTBU ¢ OOBIKHOBEHHBIMH JIPOOSIMU.
[TpeoOpa3oBbIBaTh OOBIKHOBEHHBIE IPOOH,
CpaBHUBATh U YIOPAI0YMBATH UX. BBITOTHAT
BBIYHUCIICHHS C OOBIKHOBEHHBIMHU JPOOSMU.
N3Bnekars nHpoOpMaInio U3 TabJIUIl U JUATPAMM,
BBITIOJIHATH BBIYMCIICHUS TI0 TAOJTMYHBIM JIaHHBIM,
CpaBHUBATh BEJTMUMHBI, HAXOUTH HAaHOOJBIINE U
HalMEHBIINE 3HAYEeHUs U Jp.

BeimonusaTe cOop MHGOpMAIK B HECITOKHBIX
ciyuasx, [IpeacraBiasats nHpopmanuio B Bujie
TAOJIMI] U AMarpamMm, B TOM YHUCIIE C TOMOIIIBIO
KOMITHIOTEPHBIX TTporpaMM. M3Biekarpb
HE00X0IUMYI0 HH(OPMAIINIO, CTPOUTD JIOTHUECKYIO
IETOYKY PaCCyXICHUH; KPUTHIECKH OIEHUBATH
MOJIyYE€HHBIH OTBET, OCYIIECTBIISATH CAMOKOHTPOJIb,
IPOBEPsIsi OTBET HA COOTBETCTBUE YCIIOBHIO.
AHanM3upoBaTh U OCMBICIUBATh TEKCT 3a/1a4H,
nepeopMyIMpOBaTh YCIOBUE, U3BJIEKAThH
HE00X0IUMYI0 HH(OPMAIIHIO, MOJIEIUPOBAThH
YCIIOBHUE C MOMOIIBIO CXEM, PUCYHKOB, PeabHbIX
MIPEIMETOB; CTPOUTD JIOTHUECKYIO LIEMIOYKY
paccyX/IeHU; KPUTUYECKH OLIEHUBATh
MOJIyYEHHBIH OTBET, OCYHIECTBIISATH CAMOKOHTPOJIb,
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TIPOBEPSISE OTBET Ha COOTBETCTBUE YCIIOBHIO.
[TpoBOANTH HECIOKHBIC UCCIICIOBAHNS, CBSI3aHHBIC
CO CBOMCTBaMU JIPOOHBIX YHCET, OMUPASICh HA
YHCIIOBBIC YKCIIEPHUMEHTHI (B TOM YHUCIIE C
UCIIOJIb30BAaHUEM KaJIbKYIIATOPa, KOMIIBIOTEPA).
BBIUUCIIATE IIMHY OKPYXKHOCTH U TUIOIIAIb KpyTa.
BhipakaTs OJJHH €MHUIBI U3MEPEHUS Yepes
JpyTHeE.

M cronp30BaTh KOMITBIOTEPHOE MOJICIIMPOBAHUE U
OKCHICPUMEHT JJIsl U3y4YCHHSI CBOMCTB
TEOMETPHYECKUX OOHEKTOB.

FGOMeTpI/ILIeCKI/Ie
TCIa.

10

Pacnio3naBaTh Ha yepTexax, pUCYHKaX U MOJEISAX
reomeTpuyeckue Gurypsl. [[puBoauTs mpuMepsl
AHAJIOTOB T€OMETPUUYECKUX (PUTYp B OKPYKAIOIIEM
MHUpe.

N3o006paxath reomeTpruueckue GUrypsl u ux
KOH(UTYpaIMK OT PYKH U C UCIIOJIb30BaHUEM
YEepPTEKHBIX UHCTPYMEHTOB.

BoruucisaTs muionaan KBajapaToB U
IPSIMOYTOJIBHUKOB, UCIOJIB3YSl (POPMYJIbI ILTIOIIATN
KBaJpaTta U IJIOIAIu IPsIMOYTroJIbHUKA. BeipaxkaTh
OJIHM €IMHUIIBI U3MEPEHUS IIOIIAIA YEPE3 APYTHUE.
Brrancnsats 00beMbl Ky0a U MPSIMOYTOIBEHOTO
napajuieNienumne1a, UCoiab3ys o0beMa Kyda u
o0bemMa NpsSIMOYTOJILHOTO MapaljiesienuIea.
BripaxkaTh 0JTHU €IUHUIBI U3MEPEHUST 00beMa
yepes Ipyrue.

Pemars 3a1aun Ha HaxOXACHUE TUIOLIAIEN
KBaJIpaTOB U NMPSIMOYTOJILHUKOB, 00EMOB KyOOB H
MPSIMOYTOJIBHBIX NapaJIJICIICTIUIIEI0B.

Yl

BBenenue B
BEPOSATHOCTb.

[IpencTaBasTh NaHHBIE B BUJIE TAOIUI] U JUATpamMm;
M3BJIEKATh HH(OPMALIMIO U3 TAOJIUIl U IUATPAMM.
Hpe}ICTaBHHTL JaHHBIC B BUJAC YaCTOTHBIX Ta6.]'II/III,
JuarpaMm. Penrate KOM6I/IHaTOpHI)Ie 3agauu
nepebopoM BapHaHTOB, C TTIOMOIIBIO (haKTOopHaia
YMeTh unTaTh U CTPOUTH KPYTOBBIE JUATPAMMBI.
Ctpouts cTonduaTeie JUarpaMmbl; IPUMEHSITh
MOJTy4YEHHBIC 3HAHUS TIPH PEIICHUN 3a]1a4.

IToBTOpEHUE.

3HaTh MaTepHall, U3y4EHHBIN B Kypce MaTeMaTUKU
3a 5 Kjacc

YMCTB HpI/IMeHSITI) HOJ'Iy‘—IeHHI)Ie 3HAHUS Ha
MPAKTHUKE.

YMeThb JIOTHYECKH MBICINUTh, OTCTauBaTh CBOXO
TOYKY 3PCHUS U BBICIYIIIMBATh MHCHHE JIPYTHUX,
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paboTaTh B KOMaHjIE.

BCETI'O: 210

OINIUCAHUE YYEBHO-METOAUYECKOI'O U MATEPUAJIbBHO-TEXHUYECKOI'O
OBECIHEYEHMUS OBPA30OBATEJBHOI'O ITPOILIECCA
IO MPEJIMETY «<MATEMATHUKA»»
OcHarenue mpoiecca 00y4eHuss MaTeMaTHKe obecrieunBaeTcss OMOIMOTEYHBIM (DOHIOM,
MEYATHBIMH ITOCOOUSIMH, a TaKKe NH(POPMAITMOHHO-KOMMYHHUKATHBHBIMU CPEJICTBAMH, SKPAHHO-
3BYKOBBIMU TIOCOOUSIMH, TEXHHYECKUMU CPEJICTBAMH O0YUYCHHSI, YIeOHO-IPAKTUICCKUM U YIeOHO-
1a00paTOPHBIM 000PYIOBAaHUEM.
B 6ubnmoTeunsiii poHI BXOAST MPUMEPHBIC IPOTPAMMBI, aBTOPCKHUE MMPOTPAMMBI, KOMILIEKTHI
y4eOHUKOB, PEKOMEH/IOBAHHBIX HIIU JIOMYIIEHHBIX MUHHCTEPCTBOM 00pa30BaHUs M HAYKH
Poccuiickoit @eneparuu. B coctaB OMOIMOTEYHOrO (hOHIA BXOIAT, TUAAKTHUCCKHE MAaTCPHUAIBI,
COOPHUKH KOHTPOJIBHBIX M CAMOCTOSITEIIBHBIX PA0OT, MPAKTHKYMBI [0 PEIICHHUIO 3a]1a4,
COOTBETCTBYIOIIUE UCIIOJIb3YEMbIM KOMIUIEKTAM YU€OHHKOB; COOPHUKH 3aJ]aHUl, 00ECIIeUnBal0-
HIMX TUATHOCTUKY U KOHTPOJIb KauecTBa 00yUYCHHSI B COOTBETCTBUU C TPEOOBAHUSMU K YPOBHIO
MOJITOTOBKH BBITYCKHHUKOB; YdeOHas TUTepaTypa, HeOOXOAUMYIO JIJIsl TIOITOTOBKH JTOKJIA]OB,
coo01eHui, pedeparoB, TBOPUSCKUX PadOT.
B KOMITIIEKT NIe9aTHBIX TOCOOMIA BKITFOUCHBI TAOJIUIIBI II0 MATEMATHKE, B KOTOPBIX MIPEICTABICHBI
MpaBwWJIa ACUCTBHIA C YHCIIAMH, TAOJIUIIBI METPUYECKUX MEpP, OCHOBHBIC CBEJICHUS O TJIOCKUX U
IPOCTPAHCTBEHHBIX FCOMETPUIECKUX (PUTYpax, OCHOBHBIC MAaTEMaTHYECKUE (DOPMYJIBI,
COOTHOIIIEHUS, 3aKOHBI, TpapuKU HYHKITUH.
WudopmalninoHHble CpeficTBa 00yUEHUS - MyJIbTUMENITHBIE 00yUalolie MporpaMMbl U
AIIEKTPOHHBIE YdeOHbIE U3TaHUS, UMEIOIIHE MPOOIEeMHO-TEMATUUECKUN XapaKTep U
00eCreunBarOIINe JOTTOJTHUTEIBHBIC YCIOBHS [Tl H3y4EHUS OTICIBHBIX TEM U Pa3JIeiioB.

YYEBHO - METOJIUYECKOE OBECIIEYEHHE.

YMK S kaace

Marematuka. 5 kiacc: yue6. 1 obmeoOpaszosart. yupexxaeHuid. [CM. Hukonbckuid,
M.K.ITotanos, H.H.Pemernukos, A.B. llleBkun]. — 11-e usza, nopad. — M.: IIpocsemenue, 2012.
— 272 c. — (MI'Y — mikozte).

Marematuka. Pabouast TeTpanp. 5 Kiacc: mocobue A yqamuxcs 001moo0pa3oBar. yapexaecHu /
M.K. Iloranos, A.B. llleBkun. — 7-¢ n3n. — M.: [IpocBemenue, 2010. — (MI'Y — mkoine). — 96
c.

Marematuka. lunakruaeckue marepuansl. 5 kimacc /M.K. [Totamos, JLII T11

kuH. — 8-e u31. — M.: [IpocBemenue, 2011. — 64 ¢. — (MI'Y — mikoue).

I'enspman D.I'. Matemaruka. YMK. 5 knacc. [Dnektponnsiii pecype] / 3.I'. I'ensman, O.B.
XomoHast. DIEKTPpOHHOE MpuiiokeHne. — Pexum noctymna: www.school-collection.edu.ru
I'puropses /I.B. IIporpamMmMsl BHEYpOUHOI1 nedrenbHocTy. Urpa. Jlne y nu

obuienue [ TekcT]: mocoOue ans yuutenei obeodpazoBarenbHbIX yupexaenuit / J[.B. ['puropses,
b.B. KynpustnoB. — M.: IIpocsemienue, 2011. — 96 c. — (PaboTaem 1o HOBBIM CTaHIAPTaM).
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Marematuka. Apudmeruka. ['eomerpus. 5 knacc [TekcT]: ydeOHUK TSl ydanuxcst
obmeobpazoBatenbHbIX yupexaenuii / EA. bynumosuy, JI.B. Ky3nenosa [u ap.]; Poc. akan. Hayk,
Poc. akan. o6pazoBanus. — M.: [Ipocsemenne, 2010. — 223 c.

Marematuka. Apudmeruka. ['eomerpus. 3anauHuk-Tpenaxep. S5 kiacc [Texct]: mocobue st
ydamuxcs oduieoopazoBarenbHbIX yupexaenuii / E.A. Bynumosuy, JI.B. Ky3nenosa [u ap.]; Poc.
akaj. Hayk, Poc. akaza. o6pazoBanusa. — M.: [Ipocsemienue, 2010. —127 c.

Maremartuka. Apudmeruka. ['eomerpus. Terpanb-Tpenaxep. 5 kiacc [Tekct]: mocobue s
ydamuxcs 00meoopazoBaTenbHbIX yupexaenuii / E.A. byaumosuu, JI.B. Ky3nenosa u ap.; Poc.
akaJ. Hayk, Poc. akaza. o6pazoBanus. — M.: [Ipocsemenue, 2010. — 129 c.

Marematuka. Apudmeruka. ['eomerpus. DIeKTpOHHOE MPUIIOKEHHE K y4eOHUKY, 5 kinacc/ E.A.
bynumosuu, JI.B. Ky3uenosa [u ap.]; Poc. akan. nayk, Poc. akan. oOpazoBanusi. — M.:
[Ipoceemenue, 2010.

Myxamer3saoBa @.C. Marematuka. lHpopMaIimoHHO-00pa3oBaTeabHas cpeia Kak yCIOBHE
peammsanyu @I'OC [Teker]: meToauueckue pekomeraanuu. B 3 4. Yacts 2 / ©.C.
Myxamet3sHoBa; o pen. P.P. 3arunynnuna, B.B. 3apy6unoii, CIO. [IpoxopoBoil. — YIbsSHOBCK:
YUIIKIIPO, 2011. — 52 c.

PoixoBa T.B. Matematuka. 5-6 ki. lllkonbHbll Kypc. MeToauyeckue peKOMeH1aluy 1o
OpraHU3aIH JUYHOCTHO-OPUEHTUPOBAHHOTO O0YUYEHHS HA OCHOBE MH(OPMAIMOHHBIX
TEXHOJIOTHil: DNeKTpoHHbIN 00pa3oBarenbHblil kKoMIuieke (DOK). — Yabsnosck: MupodDons,
2011.

dopmMupoBaHUE YHUBEPCATBHBIX YUCOHBIX ICHCTBUN B OCHOBHOM IITKOJIC: COACHCTBHSI K MBICIIH.
Cucrema 3aganwii [ Tekct]: mocobue ms yautens/ nmoxa pen. A.I'. AcmonoBa. —2-¢ uzn. — M.:
[Ipoceemenne, 2011. — 159 c.

Hudposbie oopasoBaTesbHbie pecypcebl (LHOP) nuist moaaepKku NoaAroTOBKU MIKOJIbHUKOB.
1. Uutepuer-nopran Beepoccuilckoi oJIMMITMA/IBI IIKOJIBHUKOB. — Pexxum octymna :
http://www.rusolymp.ru

2. Beepoccuiickue JUCTaHIIMOHHBIE IBPUCTUYECKUE OJIMMIINAAbI 10 MaTeMaTUKe. — Pexum
noctyma : http://www.eidos.ru/olymp/mathem/index.htm

3. UndopManinoHHO-TIOUCKOBas cucTemMa «3agadumn». — Pexum nocryna :
http://zadachi.mccme.ru/easy

4. 3amgaun: nHGOPMAITMOHHO-TIONCKOBAsl CUCTEMA 3a/1a4 10 MaTeMaTuke. — Pexxum moctyma :
http://zadachi.mccme.ru

5. KoHkypcHBbIe 3a71au1 10 MaTeMaTUKeE: CIPABOYHUK U METOJIbI pelieHus. — Pexum gocryna :
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Martepuaisl (MOJIHbIE TEKCTHI) CBOOOIHO PacCHpOCTPaHAEMBIX KHUT 110 MaTeMaTuke. — Pexxum
noctyma : http://www.mccme.ru/free-books

7. MareMaturka JJis TOCTYIAIOIINX B BY3bl. — PexxuM goctyna : http://www.matematika.agava.ru
8. BeIlmycKHbIE U BCTYNHUTEIbHBIE SK3aMEHbI TI0 MaTEMAaTHUKE : BApUAHThI, METOUKa. — Pexxum
noctymna : http://www.mathnet.spb.ru

9. OnuMmnuaaHble 33a4M 110 MaTeMaTuKe : 6a3a gJaHHbIX. — Pexxum nocryna : http://zaba.ru

10. MockoBCKHE MaTeMaTUYECKUE OTUMIHNAbL. — PexxuM mocryma :
http://www.mccme.ru/olympiads/mmo

11. llIxonpHBIEC U paiiOHHBIC MaTeMaTHYeCKHe onummuaabl B HoBocubupcke. — Pexxum focryma :
http://aimakarov.chat.ru/school/school.html

12. BupTyanbHas mKoJjia FOHOTO MaTeMatrka. — Pexxum moctyma : http://math.ournet.md/indexr.htm
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13. bubnuoTeka 3IeKTPOHHBIX Y4eOHBIX MOCOOMIA 10 MaTeMaTuke. — Pexxum noctyma :
http://mschool. kubsu.ru

14. O6pazoBarenbHbIi mopTan «Mup anreOps». — Pexum goctyna :
http://www.algmir.org/index.html

15. Cnoapu BCD paznuunbix aBTOpoB. — Pesxxum nocryna : http://slovari.yandex.ru

16. DTI0/1b1, BHIITOJHEHHBIE C HCIIOJIB30BAHHEM COBPEMEHHOW KOMIbIOTepHOH 3D-Tpadukm,
YBIIEKATEIILHO U MHTEPECHO PACCKA3bIBAIOIINE O MATEMATHKE U €€ TPUIIOKEHUX. — Pexum
noctyma : http://www.etudes.ru

17. 3aouynas pu3nKo-MaTeMaTH4decKas mKoja. — Pexxum mocrymna :
http://ido.tsu.ru/schools/physmat/index.php

18. MunucrepctBo odpasoBanus PO. — Pexxum foctyna : http://www.ed.gov.ru; http://www.edu.ru
19. TectupoBanue on-line. 5-11 kmaccel. — Pexxum nocryma : http://www.kokch.kts.ru/cdo
20. ApxuB y4eOHBIX porpamMM HH(pOpMaIIMOHHOTO 00pa3oBaTenpHOro nopraia «RusEdu!». —
Pexxum noctyna : http://www.rusedu.ru

21. Meraranuknoneans Kupumna u Medoaus. — Pexxum noctyna : http://mega.km.ru

22. CaiiTel SHIUKIONEANH. — Pexxum nocrtyma : http://www.rubricon.ru;
http://www.encyclopedia.ru

23. Bces aneMeHTapHas MaTtemMaThka. — Pexum noctyna : http://www.bymath.net
WuTepHeT-pecypchl

http://urokimatematiki.ru

http://intergu.ru/

http://www.openclass.ru/

http://festival.1september.ru/articles/subjects/1

http://www.uchportal.ru/load/23

http://easyen.ru/

http://karmanform.ucoz.ru

http://polyakova.ucoz.ru/

http://le-savchen.ucoz.ru/

http://www.zavuch.info/

http://www.pedsovet.su/

http://shashaev.ucoz.ru/index/0-9

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE.

Texnuueckue cpeacTBa o0y4yeHusl,
yueOHO- MpaKTHYecKoe U y4eOHo- JJadopaTopHoe 000py/10BaHue

Jlist oOyuenus npempocTarieHsl 6 kabunetoB (Ne 201, 202, 208, 217, 318, 319 ), Bce kaOUHETHI
CcHaOXeHBI YUeOHUKAMHU, METOAMYCCKHUMH MaTepHaIaMHu
Kaouner Ne 201
AynutopHas J0CKa ¢ MArHUTHOM MOBEPXHOCTHIO M HAOOPOM MPUCTIOCOOICHUH JIJISl KPETIIICHUS
TaOJIHIL;
KOMIIBIOTED;
MPUHTEP, CKaHEP;
MYJIbTUMEIHAITPOCKTOP;
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KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX: JTWHEHKa, yroiasHuK (300, 600), yroneauk (450, 450),
HUPKYJIb;
KOMIUJICKTBI TJIAHUMETPUUECKUX U CTEPEOMETPUUECKUX TeN (IEMOHCTPAILIMOHHBIX U Pa3/1aTOYHbIX);
KOMIUIEKTBI JUIsl MOJICTUPOBAHMS;
JnakTnyeckuii Matepual
Kaproukwu 1y1st mpoBeieHrsI CaMOCTOSITENILHBIX PadOoT IO BCEM TeMaM Kypca.
KapTouku 11 npoBeieHUs] KOHTPOJIbHBIX PadoT.
KapTouku /i HHAMBUAYAIBHOTO ONPOCA YUAIMXCs MO0 BCEM TEMaM Kypca.
Tectsl.
Kaouner Ne : 202
AynutopHas J0CKa ¢ MArHUTHOM MOBEPXHOCTHIO M HAOOPOM MPUCTIOCOOTICHUH JIJISI KPETIIICHUS
TaOJINIL,
KOMITBIOTED;
MIPUHTEP, CKaHED;
MYyJIBTUMEAUATIPOCKTOD;
9KpaH (HaBEeCHOK);
KOMIUIEKT MHCTPYMEHTOB KJIACCHBIX: JIMHElKa, yronbHuk (300, 600), yronsauk (450, 450),
HUPKYJIb;
KOMIUIEKTHI TUTAHUMETPUUYECKUX U CTEPEOMETPUUYECKUX TeJ (JEMOHCTPAIMOHHBIX U Pa3JaTOYHbIX);
KOMIUIEKTBI JUIsl MOJICTTUPOBAHMS;
JrakTnyeckuii Matepual
Kaproukwu 1y1st mpoBeIeHUsT CAMOCTOSITEIILHBIX PadOT 10 BCEM TeMaM Kypca.
Kaprouku 15t mpoBeieHr st KOHTPOJIBHBIX paloT.
Kaprouku mj1ist ”HIUBUAYATBHOTO OMPOCA YYaIIUXCs MO BCEM TeMaM Kypca.
TecTsl.
KaGuner Ne:208
AynuropHas J0CKa ¢ MArHUTHOM MOBEPXHOCTHIO M HAOOPOM MPUCTIOCOONICHUH ISl KPETIeHUs
TaOIUIL;
KOMITBIOTED;
MYJIbTUMEIHAPOEKTOP;
9KpaH (HaBECHON);
KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEKa, yronbHuk (300, 600), yronsauk (450, 450),
HUPKYJIb,
KOMIUTIEKTHI TUTAHUMETPHUECKUX M CTEPEOMETPUUECKUX TeTl (IEMOHCTPAIIMOHHBIX U Pa3AaTOYHBIX);
KOMIUIEKTBI JUISI MOJICTTUPOBAHUS;
JrnakTnyeckuii MaTepual
Kaprouku my1st mpoBeieHrs caMOCTOSITENBHBIX PabOT IO BCEM TeMaM Kypca.
Kaprouku my1st mpoBeieHrst KOHTPOJIBHBIX paloT.
Kaprouku mj1st ”HAMBUAYaTLHOTO OMPOCa yYaIIuXcsl 0 BCEM TeMaM Kypca.
TecTsl.

Kaouner Ne:217

AynuropHas J0CKa ¢ MAarHUTHOM MOBEPXHOCTHIO M HAOOPOM MPUCTIOCOOTICHUH JIJIST KPETIIICHUS
TaOJIHIL,

KOMITBIOTED;

MYJIBTUMEIHAIPOCKTOP;

30



9KpaH (HaBECHON);

KOMILIEKT HHCTPYMEHTOB KJIACCHBIX: JTUHEHKa, yroiasHuk (300, 600), yroasHuk (450, 450),
HUPKYJIb;

KOMIUICKTBI TUTAHUMETPUUECKUX M CTEPEOMETPHUYECKUX TeJl (IEMOHCTPAIIMOHHBIX U Pa3IaTOYHBIX);
KOMIUICKTBI JUISI MOJICTTUPOBAHUS;

JrnakTryeckui MaTepual

KapTouku 1ig nmpoBeieHUs] CaMOCTOSTEIbHBIX padOT MO BCEM TEMaM Kypca.

KapTouku muig npoBeieHUs] KOHTPOJIbHBIX PadoT.

KapTouku /U1 MHAMBUAYAIBHOTO OMpOCa yJalluxcs [0 BCeM TeMaM Kypcea.

TecTsl

KaGuner Ne:318
AynutopHas J0cKa ¢ MArHUTHOHM MTOBEPXHOCTHIO M HAOOPOM MPUCTIOCOOTICHUH ISl KPETIIICHUS
TaOIuUIL;
KOMIIBIOTED;
MYJIBTUMEANATIPOCKTOP;
WHTEPAaKTUBHAS IOCKA;
KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHElKa, yronbHuK (300, 600), yronsauk (450, 450),
HUPKYJIb;
KOMIUIEKTHI TJITAHUMETPUUECKUX U CTEPEOMETPUUECKHUX TN (IEMOHCTPAIIMOHHBIX U Pa31aTOYHbBIX);
KOMIUIEKTBI JUIsl MOJICTTUPOBAHMS;
JrakTrnyeckuii MaTepual
Kaprouku m1st mpoBeeHusi CaMOCTOSITENIBHBIX pa0OT 1O BCEM TeMaM Kypca.
KapTouku 11s mpoBeieHUs] KOHTPOJIBHBIX PadoT.
Kaprouku /u1st ”HIMBUAYaIbHOTO ONpPOCa yYalluxcs Mo BCEM TeMaM Kypca.
TecTsl.
Kaouner Ne:319
AynutopHas JoCKa ¢ MAarHUTHOM MOBEPXHOCTHIO M HAOOPOM MPUCTIOCOOIEHUH JIJIsl KpETJIeHUS
TaOIuUIL;
KOMITBIOTED;
MYJIbTHMEIHATPOEKTOP;
9KpaH (HaBECHOM);
KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEeHKa, yronbHuk (300, 600), yronsauk (450, 450),
HUPKYJIb,
KOMIUJIEKTBI IJITAHUMETPUUECKUX U CTEPEOMETPUUECKHX TEN (JIEMOHCTPALIMOHHBIX U Pa31aTOYHbIX);
KOMIUIEKTBI JUIsI MOJICTTUPOBAHMS;
JnnakTrueckuii MaTepua
Kaprouku m1st mpoBeneHns CaMOCTOSITEIBHBIX Pa0OT MO BCEM TeMaM Kypca.
Kaprouku 1t mpoBeeHUs KOHTPOJIBHBIX padoT.
Kaprouku y1st HHIUBUIYaIbHOTO OMPOCa yUYaIIuXcsl 0 BCEM TeMaM Kypca.
Tect

INJIAHUPYEMBIE PE3YJIbTATbI OBYYEHUS
Pe3ynbrarel 00y4ueHus npeacTapieHbl B TpeOoBaHUSAX K YPOBHIO MTOATOTOBKU U 33JJaI0T CUCTEMY
UTOTOBBIX PE3YyNbTaTOB O0yUYEHUS, KOTOPBIX JOJIKHBI JOCTUTATh BCE y4allhecs, OKaHYUBAIOIINE
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OCHOBHO€ 00111ee 00pa3oBaHue, U JOCTH)KEHHUE KOTOPBIX SBJSETCS 00s13aTENIbHBIM YCIOBUEM
MOJIOKUTEIBHON aTTeCTalluu YYCHHKA 33 KypC OCHOBHOM IIKOJIBI. DTH TpeOOBaHUS
CTPYKTYPHUPOBAHEI 110 TPEM KOMIIOHEHTaM: «3HATh/TIOHUMATh», «YMETh», «HCIIOJIH30BAThH
NpPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHYECKOH JCATEILHOCTH U TIOBCETHEBHOM )KU3HWY. [IpH
3TOM IOCJICIHNE /IBa KOMIIOHEHTA MPECTABICHBI OT/IEIBHO 110 KAKIOMY U3 Pa3/IeIoB COACP KaHuUSI.
TpeOGoBaHwMsI K YPOBHIO MOATOTOBKH BBITYCKHUKOB

B pe3ynbraTe u3yueHus: MaTeMaTUKH YYCHUK JTOJKEH

3HATH/TIOHUMATD

CYLIECTBO MOHITHS MAaTEMaTUYECKOI0 JOKAa3aTeNIbCTBA; MPUBOIUThH MPUMEPHI 10KA3aTEIbCTB;
CYIIECTBO MOHATHUS aJITOPUTMA; IPUBOAUTH TPUMEPHI AITOPUTMOB;

KaK HCIIOJIB3YIOTCS MaTeMaTH4eckue (popMyInbl, ypaBHEHUS M HEPABEHCTBA; IIPUMEPHI UX
NPUMEHEHUS JUIS PEIICHUS MATEMATHUECKUX M MMPAKTUICCKUX 33]1aY;

KaK MaTeMaTHU4YEeCKH OIPEICIICHHBIC (YHKIIMH MOTYT OMUCBIBATH PEATbHBIC 3aBUCIMOCTH;
MPUBOIUTH TIPUMEPHI TAKOTO OMTUCAHUS;

KaK MOTPeOHOCTH MPAKTUKHU MPUBETU MAaTEMAaTHYECKYIO HAYKY K HEOOXOJUMOCTH PaCIINpEHUs
MOHSITUS YUCIIA;

BEPOSATHOCTHBIN XapaKTep MHOTHUX 3aKOHOMEPHOCTEH OKPYKAIOIIEro MUpa;

MPUMEPBI CTATUCTHUECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

KaKuM 00pa30M reoMeTpus BOSHUKIIA U3 MTPAKTUYECKUX 3a7au 3eMJIeMEpUs;

MPUMEPBI TEOMETPHUSCKUX O0OBEKTOB M YTBEPKJACHHUIA O HUX, BAXKHBIX IS TPAKTUKU;

CMBICJT U/ICTH3AIINH, TIO3BOJIIONICH pemaTh 3a/1a4i PealbHOM JeHCTBUTEIEHOCTH
MaTeMAaTHYECKUMHU METOJIaMH, IPUMEPHI OITMOOK, BO3HUKAIOIINX TPH UICaTH3aI[UH.
Apudmeruka

YMETh

BBITMIOJHATH YCTHO apu(MeTHUUECKHEe ACUCTBUS: CI0KEHUE U BBIYUTAHUE ABY3HAUHBIX YHCET U
JNECATHUYHBIX Apo0Oeii ¢ ABYMsI 3HAKaMH, YMHOKEHHE OJHO3HAUHBIX YHCeN, apu(PMETHIECKHIEe
orepaiuy ¢ 0OBIKHOBEHHBIMHU APOOSIMH C OJIHO3HAYHBIM 3HAMEHATENIEM U YHCITUTENEM;
MIEPEXOJIUTh OT OJTHOM (POPMBI 3aITUCH YHCEN K IPYTOU, IPECTABIATH JECATUIHYIO IPOOb B BUJIE
OOBIKHOBEHHOMW U B TIPOCTEUIITUX CITy9asiX OOBIKHOBEHHYIO B BHJIC JICCATUIHOMN, TIPOIICHTHl — B
BUJIE pOOU U Ip0oOh — B BUJIE TTPOIICHTOB;

3aIMCBIBaTh OOJIBIINE M MAJIbIE YHCIIA C UCTIONB30BAHUEM IIENIBIX CTETICHEH ECSITKH;

BBITMIOJTHATH apu(MeTHIECKHe IEHCTBUS C palliOHATbHBIMU YHCIIAMU, CPABHUBAThH PAllMOHAIIBHBIE U
NENCTBUTENbHBIC YUCIIA;

HAXOJUTh B HECIIOKHBIX CIydasx 3HAUCHUS CTETMICHEH ¢ IEIBIMU MOKa3aTeNsIMU U KOPHEH;
HAXOJUTh 3HAUEHUS YHCIIOBBIX BBIPAKEHU;

OKPYTJISATH IEJIBIC YUCIIA U ACCITHIHBIC APOOH, HAXOAUTh MPUOIMKSHUS YHCEIT C HEIOCTATKOM H C
M30BITKOM, BBITTOTHATH OICHKY YUCIIOBBIX BBIPAXKCHHIA;

TI0JIb30BATHCSl OCHOBHBIMH €MHUIIAMH JUTMHBI, MACChI, BPEMEHH, CKOPOCTH, IIONIAIH, 00beMa,
BBIpaXaTh 00JIee KPYITHBIE €AMHUIIBI Yepe3 0oJiee MeIKUe U Ha000poT;

pelaTh TEKCTOBBIE 3a/1a4M, BKITFOYAs 3371a49H, CBS3aHHBIC C OTHOIICHUEM U C
MPOMOPIHUOHATEHOCTHIO BETUYHH, IPOOSIMHU U MTPOILIEHTAMU;

UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B IPAKTHUECKOM eATEeTHbHOCTH U MOBCEAHEBHON
KU3HU JJIS:

PEIICHUS HECIOXKHBIX MPAKTUYSCKUX PACUETHBIX 3a7a4, B TOM YHCIIE C UCIIOJIb30BAHUEM IIPH
HEO0OXOIMMOCTH CIPABOYHBIX MAaTEPHATIOB, KAJIbKYJISTOPA, KOMIIBIOTEPA;
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YCTHOM IPUKHUJIKY U OLICHKH PEe3YJIbTaTa BEIYMCICHUN; IPOBEPKH PE3YIbTaTa BHIYUCICHUS, C
MCII0JIb30BaHUEM PA3JINYHBIX IPUEMOB;

HMHTEpIPETALMH PE3yJIbTaTOB PEIICHU 3a1a4 ¢ y4eTOM OTPaHUYCHUH, CBA3aHHBIX C PEAIbHBIMU
CBOMCTBAMM PAaCCMaTPUBAEMBIX IIPOLIECCOB U SBJICHUM.

Anrebpa

yMEThb

COCTaBJIATh OYKBEHHBIE BBIPAXKEHUS U (POPMYJIBI 110 YCIOBHSIM 3aJa4;

OCYILECTBIIATh B BBIPAKEHUSIX U (POPMYJIaX YUCIOBbIE IOJICTAHOBKU U BBIIOIHSTH
COOTBETCTBYIOIINE BBIUNCIICHMS], OCYHIECTBIIATH MTOJACTAHOBKY OJHOIO BBIPAYKEHUS B IPYTOE;
BbIpa)XaTh U3 (GOPMYJI OJJHY IEPEMEHHYIO Uepe3 OCTAIbHBIE;

BBIIIOJIHATH OCHOBHBIE JICVCTBUSA CO CTEIECHIMU C LEJIBIMU [TOKA3aTEISIMU, C MHOTOYJIEHAMU U C
anreOpandecKuMH ApoOsSMU; BHIIOIHATH Pa3JI0KEHHE MHOTOYWICHOB Ha MHOXKUTEIIH;

BBITOJIHATH TOX/IECTBEHHBIE ITPE00Pa30BaHUs PallMOHATIbHBIX BHIPAKEHUM;

IPUMEHSTh CBOMCTBA apu(PMETUUECKUX KBaIPATHBIX KOPHEH JIJIs1 BBIYMCIICHUS 3HAYCHUH U
peoOpa30BaHUI YUCIIOBBIX BBIPAXKEHUH, COlEpKAILUX KBaIpaTHbIE KOPHHU;

peluaTh JIMHEHHbIE, KBaJlpaTHbIE YPaBHEHUS U PallMOHAJIbHBIC YPABHEHUS, CBOJAIIMECS K HUM,
CUCTEMBI IBYX JIMHEHHBIX YPaBHEHUI U HECJIOXKHBIC HEJINHEHHBIE CUCTEMBI;

pelaTh JIMHEHHBIE U KBaIpaTHbIE HEPABEHCTBA C OJJHOW IEPEMEHHOM U X CUCTEMBI, PEIIaTh
TEKCTOBBIE 33J]auy alre0pandeckuM MEeTO/10M, HHTEpIPETUPOBATh MOJYyUESHHBIH pe3ynbTarT,
IPOBOJUTH OTOOP pelIeHuil, ncxoas u3 GopMYITUPOBKH 3a]1a4H;

n300paxkaTh YUCJIa TOUKAMU HAa KOOPAMHATHOM MPsAMOI;

OIpPENENATh KOOPAUHATHI TOUYKH INIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMU KOOPAUHATAMU;
n300paXkaTh MHOXKECTBO PELLIEHU JIMHEHHOTO HEPABEHCTBA;

pacro3HaBaTh apu(pMeTHUECKHe U TeOMETPHUECKUE TPOTPECCHH;

pelaThb 3aJauu ¢ MpuMeHeHreM (HopMyJIbl OOILEro UjieHa U CyMMbl HECKOJIBKHX IEPBBIX YIECHOB;
HaXO/AUTh 3HauUeHUs (PyHKIMH, 3aaHHON (HopMyIIOH, TabIuIeH, rpad KoM IO €€ apTyMEeHTY;
HaXOJIUTh 3HAYCHHE apryMEeHTa M0 3Ha4eHUI0 QYHKIINH, 3alaHHON TpaUKOM MU TabJIuIel;
OTIpeIeNATh CBOMCTBA (PyHKIIMHU O ee TpaduKy;

IPUMEHSTH rpaduueckre IpeCTaBIeHUs IPU PEIIEHNN YPaBHEHUH, CUCTEM, HEPABEHCTB;
ONMCHIBATh CBOMCTBA M3YUYEHHBIX (DYHKLUH, CTPOUTH UX TpapuKu;

MCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS M YMEHUS B IIPAKTHUUECKOH 1€ATEIbHOCTH U MOBCEAHEBHON
JKU3HU IS

BBINOJIHEHHS pacyeToB 1O (popMysaM, AJs COCTaBIeHHs (POPMYII, BEIpaXKAIOIIUX 3aBUCUMOCTH
MEX/y pealbHbIMU BETMUYUHAMU; JJIs1 HAXOXKACHUS HY>)KHOM (DOpMyIIBI B CIIPaBOUHBIX MaTepUaiax;
MOJEIIMPOBAHUs IPAKTUYECKUX CUTYALUN U UCCIIETOBAHNUU ITIOCTPOCHHBIX MOJENEH C
MCIIOJIb30BaHUEM armapara anreOpbl;

OIMCaHUs 3aBUCUMOCTEHN Mex Ay GU3NYECKUMHU BEIMUYNHAMU COOTBETCTBYIOIIUMU (HOpMyaMH,
IIPU UCCJIEIOBAHUH HECIIOKHBIX MPAKTUYECKUX CUTYaALINN;

MHTEPIIPETAlUU IPaUKOB peabHbIX 3aBUCUMOCTEH MEX1y BEIUYUHAMMU.

I'eomerpus

yMETh

M0JIb30BAThCSl TEOMETPUUYECKUM SI3BIKOM IS OTIMCAHMSI TPEIMETOB OKPY KAIOIIEro MHUPA;
pacro3HaBaTh reOMEeTpHUUECcKUe GUTyphl, pa3ayaTh UX B3aHMHOE PAacIIOIOKEHHE;
n300pakaTh TeOMETPUIECKUE (DUTYPHI;

BBITOJIHATH YEPTEXKU 10 YCIOBHIO 3a]1a4;
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OCYIIECTBIISATH MTpeoOpa3oBanus GUryp;

pacro3HaBaTh Ha YePTEKax, MOJEIISAX U B OKPYXKaIOLIeil 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHbBIE
Telna, u300paxarh ux;

B IIPOCTEHINNX CIIyyasix CTPOUTH CEUEHUSI U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEI;

IIPOBOAMTD ONEPALMU HaJl BEKTOPAMHU, BBIUUCIISITH JUIMHY U KOOPJIMHATBI BEKTOPA, YTOJl MEXIY
BEKTOPAMHU;

BBIUMCIISATH 3HAUCHUS F€OMETPUYECKUX BEIMYMH (IUIMH, YTIIOB, IIIOMIAJei, 00beMOB); B TOM YHUCIIE:
111 yroio oT 0 1o 1800 , onpenensTh 3HaYE€HUS TPUTOHOMETPUIECKUX (DYHKIIUN 10 38 JaHHBIM
3HAYEHUSIM YIJIOB; HAXOAUTh 3HAYEHUS] TPUTOHOMETPUUECKHUX (DYHKIUI 110 3HAYSHHUIO OJTHOU U3
HUX, HAXOJUTh CTOPOHBI, YTJIbI U MJIOLIAJAN TPEYTOJIbHUKOB, IJIMHBI JIOMAHbBIX, T OKPY>KHOCTH,
IUIOINAACH OCHOBHBIX T€OMETPHUECKUX (DUTYp U (PUTYpP, COCTABICHHBIX U3 HHX;

pemaTh reOMETPUIECKUe 33a4H, OUPAsiCh HAa U3y4YE€HHbIE CBOMCTBA (PUTYP U OTHOLICHUN MEXITY
HUMHU, IPUMEHSS JONOJHUTENIbHBIE IOCTPOCHHUSI, aIreOpanyecKuil 1 TPUrOHOMETPUUECKHIM
amnmapar, COOOpaxeHusi CHMMETPUU;

MPOBOAMTH JJOKA3aTENIbHBIE PACCYXKACHUS MIPU PEUICHUH 3a/1a4, UCIIOJIb3Ys U3BECTHBIE TEOPEMBI,
oOHapyX1Basi BO3MOKHOCTH ISl UX HCIIOIb30BAHMUS;

peliaTh IpocTeiire IIaHMMEeTPUYECKUe 3aJa4i B TPOCTPAHCTBE;

UCIIOJIb30BaTh IPUOOPETEHHBIC 3HAHUS M YMEHUS B IPAKTHUUECKOM 1eATEeIbHOCTH U MOBCEAHEBHON
KU3HU JJIA:

OINMCAHUS PeAJIbHBIX CUTYalMil Ha A3bIKE FTEOMETPHH;

pacyeToB, BKIIOYAIONINX MPOCTEHIIINE TPUTOHOMETPHYECKHE (OPMYIIBI;

pelIeHNs FeOMETPUUECKUX 3aau C UCII0Ib30BaHUEM TPUTOHOMETPUU

pelIeHNs IPaKTUYECKUX 3a/1a4, CBA3aHHBIX C HAX0X/IEHUEM T€OMETPUUYECKUX BEIMYUH (MCIIOIB3YS
IpY HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPEIICTBA);

MOCTPOCHUN T€OMETPUYECKUMU UHCTPYMEHTaMU (JIMHEHKA, yTONbHUK, IUPKYJIb, TPAHCTIOPTHP).
DNEeMEeHTHI JIOTUKH, KOMOUHATOPHKH,

CTaTUCTUKH U TEOPUU BEPOSATHOCTEN

YMETb

IIPOBOAMTDH HECIOXKHBIE JOKA3aTENbCTBA, MOIy4YaTh MPOCTEUIINE CIAEACTBUS U3 U3BECTHBIX WU
paHee MOIY4YeHHBIX YTBEPKACHUH, OLIEHUBATh JJOTMUECKYIO IPABUIIBHOCTD PACCYXACHUM,
UCIIOJIb30BaTh PUMEPHI AJIs WIUTIOCTPALMK U KOHTPIIPUMEPHI JIJIs1 ONIPOBEPIKEHUSI YTBEPKIACHUI;
U3BIIEKaTh WH(OpPMAILIMIO, IPEJICTABICHHYIO B TaONMUIaX, HA IUarpaMMax, rpadukax;

COCTaBIISTh TAOIUIIBI, CTPOUTH JUATPAMMBI U TpaduKH;

peuaTb KOMOMHATOPHBIE 33/1a4d IIyTEeM CUCTEMaTHYeCKOro rnepedopa BO3MOKHBIX BAPHAHTOB U C
MCIIOJIb30BAaHUEM IMPAaBUJIa YMHOXKEHNUS,

BBIUNCIISTH CPEAHUE 3HAYEHUS Pe3yNIbTaTOB U3MEPEHMI;

HaXOJHUTh YAaCTOTY COOBITHS, UCTIONb3Yys COOCTBEHHbIE HAOIIOACHHS U TOTOBbIE CTATUCTUYECKUE
JTaHHBIE;

HAXOJUTh BEPOSITHOCTH CIy4ailHBIX COOBITUI B MPOCTEUIINX CIydasiX;

HCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS M YMEHUS B IIPAKTHUUECKOH 1eATEeIbHOCTH U MOBCEAHEBHON
YKU3ZHU JJISL:

BBICTPAMBaHUs apIyMEHTALIUM MPU JOKA3aTEeIbCTBE U B IUAJIOTE;

pacro3HaBaHMsI JOTUYECKH HEKOPPEKTHBIX PacCykXACHUN;

3alMcU MaTEMaTHYECKUX YTBEPKIEHUH, I0KA3aTENbCTB;

aHaJIM3a pealIbHbIX YMCIIOBBIX JAHHBIX, PEJCTABICHHBIX B BUJE TUarpaMm, rpagukoB, TaOJIHII,
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pELICHMs] TPAKTUYECKHX 3a/1a4 B [TOBCEJHEBHON U NMPO(ECCHOHAIBHON AEATEIBHOCTH C
UCIIOJIb30BAaHUEM JEMCTBUH C YMCIaMU, IPOLIEHTOB, JJIHMH, IUIOMAAeH, 00beMOB, BPEMEHH,
CKOpOCTH;

peneHns yueOHbIX U MPaKTHUECKUX 3ajad, TPEOYIOIUX CHCTEMaTHYeCKOro epedopa BapuaHTOB;
CpaBHEHHSI IAHCOB HACTYIUICHUS CITyYalHBIX COOBITHH, I OLIEHKU BEPOSITHOCTH CIIy4ailHOrO
COOBITHSI B IPAKTUYECKUX CUTYaLUsAX, COIOCTABICHUS MOJIEININ C pEealbHON CUTYyallueH;

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs
MaTeMaTHKH B 5-9 kitaccax

MATEMATUKA
Ilo okOHYaHHMM H3y4YeHUs Kypca yJalluiucs HayduTCs:

OCOOEHHOCTH JIECATUYHON CUCTEMBI CUMCIICHUS;

UCII0JIb30BaTh NIOHATHS, CBA3AHHBIE C JEIMMOCTbIO HATYPAJIbHBIX YHCEI;

BBIpA)XaTh YMCJIa B 3KBUBAJIEHTHBIX (hopMax, BbIOMpas Hanbosee NOXOAAIIYI0 B 3aBUCMOCTH OT
KOHKPETHON CUTyaluH;

CPaBHMBATh U YNOPSI0OUYUBATH PAllMOHAIbHBIC YNCIIA,

BBITIOJIHATD BBIUMCIICHHS ¢ PALlMOHAJIBHBIMU YMCIIAMHU, COYETAsl YCTHBIE U ITMCbMEHHbIE IIPUEMBI
BBIYMCIICHU, IPUMEHEHHE KAJIbKYJIATOPA;

HCIIOJIB30BATh ITOHATHS U YMEHUS, CBA3AHHBIE C IPONOPLHOHAIBHOCTBIO BEJIUYMH, IPOLEHTAaMU, B
XOJI€ pelIeHUsI MaTEMaTUYECKUX 33/1a4 U 3a71a4 U3 CMEXKHBIX IIPEAMETOB, BBIIIOJIHATH HECIIOKHbIE
MIPAKTUYECKUE PACUETHI;

aHAJM3UPOBATh rpauKU 3aBUCUMOCTEN MEXIy BEIMUMHAMU (PACCTOSHUE, BPEMsI; TeMIIepaTypa u
T.IL.).

VYyamuiics nojry4uT BO3MOKHOCTD:

MTO3HAKOMUTHCS C MO3ULUOHHBIMU CUCTEMAaMU CUHCIIEHHS C OCHOBAHUSIMH, OTIMYHBIMU OT 10;
yI1yOUTh U pa3BUTh MPEICTABICHMS O HATYPAJIbHBIX YHCIaX U CBOMCTBAX JEITMMOCTH;

HAy4YUTHCS UCTOIb30BaTh MPUEMBI, PALIMOHAIN3UPYIOIINE BEIUUCICHUS, TPUOOPECTH HABBIK
KOHTPOJIMPOBATh BHIYMCIIECHUS, BBIOUPAs MOAXOMALINI ISl CUTyalllH CIIOCo0.

UucnoBble U OYKBEHHBIE BBIPAXKEHUS. Y PaBHEHUS
I1o oxOHYaHHMM U3y4YEHUs Kypca ydJalluics HayduTCs:

BBIIIOJIHATH OIEPALUU C YUCIIOBBIMU BBIPAKECHUAMU;

BBINOJIHATH MPeo0pa3oBaHus OYKBEHHBIX BBIPAKEHHUH (pacKpbITHE CKOOOK, MPUBEIEHUE MOT00HBIX
CJIaraeMbIx);
peliaTh JIMHEWHbIE YpaBHEHHUs], pelllaTh TEKCTOBbBIE 331a4 allreOpandeckKiuM METOOM.

VYyamuiicss NoJIy4uT BO3MOKHOCTB:

Pa3BUTH MPe/ICTaBICHHS O OYKBEHHBIX BBIPAKEHUSAX U UX MPE0oOpa30BaHUSIX;

OBJIAJIETH CIIEIMAIBHBIMU TPUEMAMU PEIICHNS YPaBHEHUW, IPUMEHSTD aIapaT ypaBHEHUM s
pELIeHUs KaK TEKCTOBBIX TaK M NMPAKTHYECKHUX 3a/1a4.

['eomeTpuueckue GUrypsl.

M3mepenne reoMeTpuuecKux BEIUYUH

I1o oxOHYaHMM U3y4YEHUs Kypca ydJal[Uuncs HayduTCs:

pacrno3HaBaTh Ha 4YEPTEKAX, PUCYHKaX, MOJIEISX U B OKPYKAIOIEM MUPE IIJIOCKHUE U
IPOCTPaHCTBEHHBIE FT€OMETPUYECKHE (DUTYPBI U UX DIIEMEHTHI,
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CTPOMTB YIJIBL, ONPEACIIATH UX IPALYCHYIO MEPY;

pacrio3HaBaTh U U300paxaTh pa3BEPTKU KyOa, IPSIMOYTOJIbHOTO MapajulesenuIeaa, IpaBUIbHON
UpaMUbl, HIAIUHAPA U KOHYCA;

OTIPEIeNIATH IO JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTYPHI TMHEHHbIE pa3Mephl caMOil (PUTypBI U
HA000pOT;

BBIYUCIIATH 00BEM MPSAMOYTOJIBHOTO Mapajuiesienunena u Kyoa.

VYyamuiicst HOJy4UT BO3MOKHOCTB:

HAY4YUThCS BBIYUCIATh 0OBEM NMPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYP, COCTABICHHBIX U3
IPSIMOYTOJIBHBIX NapaljIeIeIUIIEIOB;

yIIIyOUTB M pa3BUTh NIPEJICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX UTypax;
Hay4UTHCS NPUMEHSTH IOHATUE PA3BEPTKHU ULl BBIIIOJIHEHUS IIPAKTUYECKUX PACUETOB.
DJeMeHTBI CTATUCTUKH, BEpOsITHOCTH. KoMOMHAaTOpHBIE 3a1a4K

[To oxOH4YaHUM U3YyYEHHUs Kypca ydalunics HAyqUTCs:

MCI0JIb30BaTh IPOCTEHIINE CIOCOOBI MPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JTAaHHBIX;
peraTb KOMOMHATOPHBIE 3a/1a41 Ha HaX0X/IeHUE KOJIMYeCTBa 0ObEKTOB MJIM KOMOMHALIMH.
VYyamuiicss HoJy4uT BO3MOKHOCTD:

nproOpecTy MepBOHAYAIbHBIN ONBIT OpraHu3anuy cOopa JaHHBIX IIPU MIPOBEIEHUH OIpoca
00I11eCTBEHHOT'O MHEHUS, OCYILECTBIIATh UX aHAJIN3, IPE/ICTABIIATh PE3yJbTaThl OIIPOCa B BUJIE
TaOJIUIIBI, TUarpaMMBl;

HAy4YUTHCS HEKOTOPHIM CHELMAIbHBIM [IPUEMaM pPEIIeHNs KOMOMHATOPHBIX 3a/1a4.

Harnsanas reomerpus

BoinyckHUK HAayuuTCS:

* pacrio3HaBaTh Ha YepTEXKaxX, PUCYHKaX, MOJIEISAX U B OKPY)KAIOILIEM MUPE IIJIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETPUYECKHE (PUTYPBI;

* pacrio3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOIO MapauleenuIeaa, NpaBuiIbHOM MUpaMubl,
LWIMH]pA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa M MPSMOYTOJIbHOTO MapaljiesienuIea;

* OIPENENSATh 110 JINHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHI JINHEHHBIE pa3Mepbl caMoi GUTypsl U
Hao000poT;

* BBIYUCIIATH 00BEM NMPSIMOYTOJIBHOTO MapalljiesienuIesa.

BbInyCKHUK NOJTyYUT BO3MOKHOCTD:

* HAyYUTbCS BBIYUCIATH 00bEMBI IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYDP, COCTABIEHHBIX U3
IPSIMOYTOJIBHBIX MapalIeIeIUIIEI0B.

Harypanbnslie uncna. Ipobu. PaninonansHblie yncia

BrinmyckHuK Haydures:

* IOHUMATh OCOOEHHOCTHU JAECITUYHOU CUCTEMBI CUUCIICHHUS;

* OIIEpUPOBATh NOHATUAMU, CBA3aHHBIMU C JIETUMOCTBIO HaTYPAJIbHBIX YHCE;

* BBIPA)XKaTh YMCJIa B SKBUBAIEHTHBIX (hopMax, BBIOMpas Hanbosee NOIXOASIIYI0 B 3aBUCIMOCTH OT
KOHKPETHOM CUTYaLlUH;

* CPaBHMBATh U YIOPAJOYMUBATH PALIMOHAIBHBIC YNCIIA;

* BBINOJIHATH BBIYUCIICHUS C PAllHOHAIbHBIMU YHACIAMU, COUETasl YCTHBIE U MIUCbMEHHBIE IIPUEMBI
BBIUNCJICHUM, IPUMEHEHUE KaJIbKYJIATOPA;
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* HCIIOJIB30BATh MTOHATHS U YMEHHSI, CBA3aHHBIE C IPONOPLMOHAIBHOCTBIO BEIMYUH, IPOLICHTAMH, B
X0/l PELICHHUS MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 CMEKHBIX IIPEIMETOB, BBIIIOJIHATh HECIOKHBIC
IPAKTUYECKHUE PACUETHI.

BbInyCKHUK NOJIyYUT BO3MOKHOCTD:

* [I03HAKOMUTHCS C MO3ULIMOHHBIMU CUCTEMAMHU CUUCIIEHUS C OCHOBaHUSIMH, OTJINYHBIMU OT 10;

* yriyOUTh U pa3BUTh NIPEACTABICHUS O HATYpaJIbHBIX YUCIIaX U CBOMCTBAX JEJIIMMOCTH;

* HAyYUTbCS UCIOJIb30BATh NPUEMBI, PALIMOHATIU3UPYIOILNE BBIYUCICHUS, TPUOOPECTH IPUBBIUKY
KOHTPOJIMPOBATh BBIYMCIEHUSI, BEIOUpPask NOAXOAAIMN I CUTYyalluu CI10CO0.

JlericTBUTEIbHBIE YKCIIa

BrinmyckHuK Haydures:

* CMOJIb30BaTh HAYaJIbHBIE MPEICTABIICHUSI O MHOKECTBE JICUCTBUTEIBHBIX YUCEIT,

* OIIEPUPOBATH MOHITHEM KBAJIPaTHOTO KOPHSI, IPUMEHSTH €r0 B BEIYMCICHHUSIX.

BrInmycKHHUK MOJTYIUT BO3MOKHOCTD:

* Pa3BUTH MPEICTABICHHUE O YMCIIE U YHCIOBBIX CHCTEMaxX OT HATYpaJbHBIX J0 ACHCTBUTEIHHBIX
YHCEeN; O POJIHM BHIYMCICHUHN B PAKTUKE;

* Pa3BUTh U YIIIYOUTh 3HAHUS O AECATUYHON 3aMUCH ACHCTBUTEIBHBIX UnCel (IepUoANYECKUe U
HEIMePUOIUYECKHE TPpoOH).

W3mepenusi, IpuOIMKEHHS, OLCHKH

BBINyCKHUK HAYYUTCS:

* UCIIOJIb30BATh B XO/IC PEIICHHS 3a]1a4 AJIEMCHTapHBIC PEICTABICHUSI, CBI3aHHBIC C
IpUOTMKEHHBIMU 3HAYCHUSIMU BEITHYHH.

BBIITyCKHUK MOTyYUT BO3MOKHOCTD:

* TIOHSATbH, YTO YHCIIOBBIE JJAHHBIE, KOTOPBIE HCIIOIB3YIOTCS ISl XapaKTEPUCTHKH 00BEKTOB
OKPYXXAIOILIETO MHPA, SBJISIOTCS MPEUMYIIECTBEHHO MPHOIMKEHHBIMHU, YTO T10 3aITUCH
NpUOTMKEHHBIX 3HAYCHHI, COIEPKALIMXCS B MHPOPMAIIMOHHBIX HCTOYHUKAX, MOKHO CYIUThH O
HOTPEITHOCTH TPUOITHKEHUS,

* IOHSATh, YTO MOTPEIIHOCTh PE3yJIbTaTa BEIYUCICHUHN OKHA OBITh COM3MEPHMA C MOTPEITHOCTHIO
WCXOJTHBIX JIAHHBIX.

Anrebpanyeckue BbIpaXKeHUs

BeITycKHUK Hay4dHuTCS:

* OTIEPUPOBATH MOHATHUSAMH «TOKAECTBO», KTOXKIECTBEHHOE IMPeo0pa3oBaHuey, pemarh 3a/1a4y,
cozeprkaiue OyKBeHHbIE JJaHHBIE; paboTaTh ¢ PopMyIaMu;

* BBHIMOJTHATH PE0Opa30BaHMsl BRIPAKSHUH, COJEPIKAIINX CTETICHN C LENBIMU MTOKAa3aTesIMU 1
KBaJIpaTHbIC KOPHHU;

* BBIMOJTHSTh TOK/ICCTBEHHBIC MPEOOPa30BaHMs PAI[OHATBHBIX BHIPAKECHHUI HA OCHOBE MPABHUIT
JICUCTBHIA HaJl MHOTOWICHAMH U aareOpandecKuMu IpoOsMH;

* BBIMOJTHSTD Pa3JI0KEHHEe MHOTOWICHOB Ha MHOKUTEITH.

BBIMTyCKHUK MOJIyYUT BO3MOKHOCTh HAYYIUTHCS:

* BBHIMOJTHATH MHOTOLIIATOBBIE TIPE0Opa30BaHMs PAMOHATBHBIX BBIPAKECHUH, IPUMEHSS ITUPOKU I
HaOOp crOcOO0OB U MPUEMOB;

* IPUMEHATH TOKACCTBEHHBIE TPE0OPa30BaHuMs IS PEUICHU 3a1a4 U3 Pa3IMUHbIX Pa3esioB Kypca
(HanpuMep, ISl HaXO0XKACHUS HanOOJbIIET0/HANMEHb-IIIETO 3HAYCHHUS BBIPAKCHUS).

YpaBHeHus
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BrInmyckHUK Hay4uTCA:

* pelaTb OCHOBHBIE BU/IbI PALIMOHAIIBHBIX YPABHEHHUM C OHOM IIEPEMEHHOU, CUCTEMBI IBYX
YPaBHEHUU C ABYMs IIEPEMEHHBIMY;

* [IOHMMAaTh YPaBHEHUE KaK BAKHEUIIYI0 MAaTEMaTUUYECKYIO MOJENb IS OIIMCAHUS U U3YYCHUS
pa3Ho00pa3HbIX peabHBIX CUTYAIHi, PEIIaTh TEKCTOBBIC 33/1a4H alNreOpanyecKuM METOI0M;

* IPUMEHSATH TpapuyecKre MPeACTaBICHUS I UCCIIeIOBaHHS YPAaBHEHHUM, HCCIIEIOBAHUS U
pEILIEHUs CUCTEM YPABHEHHH € ABYMs IIEPEMEHHBIMHU.

BBIITyCKHHK IOJTyYUT BO3MOXKHOCTB:

* OBJIAZICTh CIEIUAIBHBIMY IPUEMAMU PEILICHNS YPABHEHUN U CUCTEM YPaBHEHUH; YBEPEHHO
IPUMEHATh annapaT ypaBHEHUH Ui pelIeHus pa3HOOOpa3HbIX 3a7ay U3 MaTEMAaTUKH, CMEXHBIX
IIPEAMETOB, IPAKTUKU;

* IPUMEHSATH rpaduyeckre NpeaCcTaBICHUs A HCCIEJOBAHUS YPAaBHEHUH, CUCTEM ypaBHEHHUH,
coJepKanx OyKBeHHbIE KO3()(DUITUSHTEI.

Hepagencrtra

BrinyckHuk Hayuurcs:

* IOHUMAaTh U PUMEHSITh TEPMUHOJIOTHIO U CUMBOJIMKY, CBS3aHHbIE C OTHOLUICHUEM HEPaBEHCTBA,
CBOMCTBA YUCJIOBBIX HEPABEHCTB;

* pelaTh JIMHEHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI; pellaTh KBaIpaTHbIC
HEpaBEHCTBA C OMOPOH Ha rpadUUecKue MPeICTABICHNUS,

* IPUMEHSATH alapaT HEPaBEHCTB JUIs PELICHUs 3a/1a4 U3 Pa3JInUHbIX pa3/IeioB Kypca.
BbInycKHUK OJTy4UT BO3MOKHOCTh HayUUThCS:

* pa3HOOOpa3HbIM MpUEMaM JJ0Ka3aTEeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHATH anmnapar
HEPaBEHCTB JUIs PELICHUs] Pa3HOOOPA3HbIX MaTeMaTHYECKUX 3a7a4 U 33Ja4 U3 CMEXHBIX
IIPEIMETOB, TPAKTUKU;

* IPUMEHSATH rpaduyeckre MpeaCTaBICHUS I UCCIIeI0BaHUs HEPABEHCTB, CUCTEM HEPaBEHCTB,
coJiepKalx OyKBeHHbIEe KO3 (DUITUEHTBI.

OcHoBHbI€ TOHATHA. YHCIOBbIE PYHKIIMH

BrinmyckHuk Haydurcs:

* IOHUMAaTh U UCIIOJIb30BaTh (DYHKIIMOHAJILHBIE MOHATHS U A3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaYeHHUS);

* CTPOUTH TpadUKH dJIEMEHTAPHBIX (PYHKIIHIA; UCCIEeI0OBAaTh CBOMCTBA YUCIOBBIX (PYHKIIMIA Ha
OCHOBE M3YYEHUS MOBEACHUS UX TpapHKOB;

* MIOHUMATh (PYHKIMIO KaK BaKHEHIIIYI0 MaTEMaTUYECKYI0 MOJIEIb JJIsl OMUCAHUS TPOILIECCOB U
SBJIEHUH OKPY’KaIOIIEro MUpPa, IPUMEHSTh (PYHKIMOHAIBLHBIN A3BIK JUIsl ONMUCAHUS U HUCCIIE0BaHUS
3aBUCUMOCTEN MeXy (HPU3MUECKUMH BETUYHHAMHU.

BbInycKHUK OTyYUT BO3MOKHOCTh HayUUThCS:

* IPOBOJUTH MCCIIEOBAaHNUS, CBA3aHHbIE C U3YYEHUEM CBOMCTB (PYHKIIMIA, B TOM YHCIIE C
MCITOJIh30BaHUEM KOMITBIOTEPA; Ha OCHOBE Ipa)MKOB U3yUYE€HHBIX (DYHKIIUN CTPOUTH Oojiee
cloXxHbIE Tpaduku (KyCOUHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY TOYKAMH H T. 11.);

* HCIOJIB30BaTh (DYHKIIMOHAJIBHBIE IPE/ICTABICHUS U CBOMCTBA (PYHKUUH JUTS peILICHUS
MaTEMaTUUYECKUX 3a7a4 U3 Pa3IMUHBIX pa3/ieoB Kypca.

YucnoBble OCIE10BATENBHOCTH
BbInmyckHUK Hay4uHuTCA:
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* IOHMMATh M UCTIOIB30BATH SA3BIK IMOCIEAOBATEILHOCTEH (TEPMHIHBI, CHMBOJIMYECKUE
0003HaYCHHUS ),

* MPUMEHSTH (POPMYIIBI, CBS3AHHBIE C APUPMETHICCKON U T€OMETPUIECKON IPOTPECcCUeii, u
anmapar, cOpMUPOBAHHBIN MPU U3YYCHUH JIPYTHX Pa3AeiIoB Kypca, K PEeIICHHIO 3aa4, B TOM
YHCIie C KOHTEKCTOM M3 peaTbHOU KHU3HU.

BhITTyCKHUK TTOTyYUT BO3MOKHOCTh HAYUUTHCS:

* pemaTh KOMOMHUPOBAaHHbIE 3a/1a4H C IPUMEHEHUEM (POPMYIT N-TO YJICHA U CYMMBI TIEPBBIX N
YJICHOB apU(PMETHUECKON U TEOMETPHUYECKON TIPOTPECCUH, TPUMEHSIS IIPU STOM arapar
YpaBHEHHI U HEPABCHCTB;

* IOHUMATh APUPMETUICCKYIO i TEOMETPUIECKYIO TIPOTPECCHI0 KaK (YHKIIMU HATYypPAILHOTO
apryMeHTa; CBA3BIBATh apU(PMETHUECKYIO IPOTPECCHUIO C IMHEHHBIM POCTOM, TEOMETPHUECKYIO —
C OKCTIOHCHIIUATBHBIM POCTOM.

OmnucarenbHas CTaTUCTHKA

BBIIyCKHUK HAYYUTCS UCIIOIB30BATh MPOCTEUIIINE CIIOCOOBI IPECTABICHUS U aHAIH3a
CTaTUCTHYECKHUX JTaHHBIX.

BBINyCKHUK MOTYYUT BO3MOKHOCTD TPUOOPECTH IEPBOHAYAIBHBII OIBIT OpraHu3amnuu coopa
JIAHHBIX TIPU MPOBEJICHUH ONPOCa OOIIECTBEHHOTO MHEHHMSI, OCYIIECTBIISITh UX aHAJIM3,
NPEJCTABIIATh PE3yJIbTAThI OPOCA B BHJIC TAOJHUIIBI, TUATPAMMBI.

Crnyuaiinble COOBITHS U BEPOSATHOCTD

BbInycKHUK HayYUTCSl HAXOUTh OTHOCUTENBHYIO YAaCTOTY U BEPOSITHOCTh CITy4alHOTO COOBITHS.
BbIMyCKHUK MOTYYUT BO3MOKHOCTD IPUOOPECTH ONBIT MPOBEICHHS CIy4allHBIX KCIIEPUMEHTOB, B
TOM YHCJIE C TIOMOIIBIO KOMIIBIOTEPHOTO MOJEINPOBAHNSI, UHTEPIIPETALIMH UX PE3YJIbTATOB.

KomOunatopuka

BrInmycKHUK Hay49HTCs peniaTh KOMOMHATOPHBIC 33a4l Ha HAXOKICHUE YnClia OOBEKTOB HITN
KOMOMHAIINH.

BBIMYCKHUK TIOTYYHT BO3MOXXHOCTh HAyYHTHCS HEKOTOPHI

* YIIyOWTb U Pa3BUTH MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (pUTypax;

* HAyYUTbCSA IPUMEHSATH TOHATHE PAa3BEPTKH IS BBIITOJIHEHHS MPAKTUYECKUX PAcUETOB.

['eomerpuueckue GUrypol
BolnyckHUK Hay4uuTCS:
* M10JIH30BATHCS SI3BIKOM T'€OMETPUH ISl ONMCAHUS MTPEIMETOB OKPYKaIOIIEro MUpPa U UX
B3aMMHOI'O PACTIONOKEHHUS;
* pacrmio3HaBaTh M U300paXkaTh Ha YyepTekaxX U pUCyHKaX reoMeTpruueckue GUrypsl u ux
KOH(UTypaluy;
* HAXOJIUTh 3HAYECHUS UTMH JIMHEHHBIX AIEMEHTOB QUTYp U UX OTHOLICHHMS, IPayCHYIO MEPY YIJIOB
ot 0° no 180°, npuMeHsis onpezeneHus, CBOWCTBA U MPU3HAKU (PUTYP U UX JIIEMEHTOB, OTHOIIEHUS
¢buryp (paBeHCTBO, N0J00KE, CAMMETPHUH, IOBOPOT, MapajlieNbHbIN epeHoc);
* ONIEPUPOBATH C HAYAJILHBIMU MOHATHSIMHU TPUTOHOMETPHUH U BHITIOJIHATH 3JIEMEHTAPHBIE OTepalluu
HaJ QYHKIIUSIMH YTIIOB;
* pemaTh 3aJla4u Ha JOKa3aTeabCTBO, OMMPAsCh HAa U3yUEHHbIE CBOMCTBA (PUTYp M OTHOIIEHUI
MEXy HUMH U IPUMEHSISI U3y4EHHBIE METObI JOKA3aTENIbCTB;
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* pelaTh HECIOXKHBIE 3a7ja4l Ha IIOCTPOEHUE, IPUMEHSSI OCHOBHBIC aJITOPUTMBI IIOCTPOCHHUS C
IIOMOUIBIO UUPKYJIS U IUHEHKU;

* pemarh IpocTeNIne IIAHUMETPUUECKHE 3a/1a4H B IPOCTPAHCTBE.

BbInyCKHUK NOJTy4UT BO3MOKHOCTD:

¢ OBJIAJICTh MCTOAaMU PCIICHUSA 3a/la4 Ha BEIYUCIICHUA U 1OKAa3aTCJIbCTBA: MCTOJIO0M OT IIPOTHBHOTO,

METOJIOM IO00MS, METO/IOM Tiepedopa BApUaHTOB M METOJIOM I'€OMETPUIECKIX MECT TOYCK;

* MPUOOPECTH OMBIT IPUMEHEHUS aAIreOPandecKoro ¥ TPUrOHOMETPHUIECKOTO arapara u ujaeu
JIBUYKCHHMS TIPU PEIICHUH TEOMETPHUYCCKHX 33714,

* OBJIQJICTh TPATUIIMOHHON CXEMOM PEIlIeHHs 33]1a4 Ha TIOCTPOCHHUE C IIOMOIIBIO IUPKYJISA U
JMHCHKU: aHaJIN3, TOCTPOCHHUE, JI0KAa3aTeIbLCTBO U UCCIICIOBAHNCE;

* HAYYUTHCS PElIaTh 337a4d Ha MIOCTPOSHUE METOI0M T€OMETPUIECKOTO MECTa TOYCK U METOZOM
OO0,

* IPUOOPECTH OMBIT UCCIICTOBAHUS CBOMCTB INIAHUMETPUUYECKUX (PUTYP C TTOMOIIBIO
KOMIIBIOTEPHBIX IIPOrPaMM;

* MPUOOPECTH OMBIT BHIMOJHEHHUS ITPOEKTOB 110 TeMaM «[ 'eoMeTpryecKre IpeoOpa3oBaHus Ha
IOCKOCTHY, «IlocTpoeHHe OTPE3KOB 10 GopMyIiey.

W3mepeHne reoMeTpuyeckux BEJINYUH

BoinmyckHUK Hay4uTCs:

* HCII0JIb30BaTh CBOMCTBA U3MEPEHHUS JUIMH, TUIOIIAIEH U YIJIOB IPU PELICHUH 3a/1a4 Ha
HaXO0X/I€HUE JJIMHBI OTpe3Ka, JUIMHBI OKPY>KHOCTH, JJIMHBI TyTH OKPY>KHOCTH, IPayCHON MephI
yrina;

* BBIYHCIIATH IUIONIA/IA TPEYTOJIbHUKOB, MIPSIMOYTOJIbHUKOB, MapajlieIorpaMM-MOB, Tpaneuui,
KpPYTOB U CEKTOPOB;

* BBIYMCIIATD JJINHY OKPY’KHOCTH, JJIMHY JYTH OKPY’KHOCTH;

* BBIUUCIIATH JJIUHBI JIMHEMHBIX JIEMEHTOB (PUTYp U UX YIJIbI, UCTIONb3Ys (POPMYJIBI ITTHHBI
OKPYKHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hOpMYJIbl TUTOIAAeH GUryp;

* pemarth 3aJja4M Ha JOKa3aTeJIbCTBO C UCIIOJIb30BaHUEM (OPMYII JJIMHBI OKPY>KHOCTH U JAJIUHBI
JyTH OKPYKHOCTH, (hopMyI riomaaen puryp;

* pemath NpaKkTHYECKHE 3a/1a4M, CBA3aHHbIE C HAXOKICHHUEM F€OMETPUUECKUX BEIUNYUH
(ucronb3ys MPU HEOOXOAUMOCTH CITPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BbInyCKHUK NOJTy4UT BO3MOKHOCTDh HAyUUTHCS:

* BBIUUCIIATH TUIOMIAAN (UTYP, COCTABICHHBIX U3 IBYX WM O0Jiee MPsSMOYTOJIbHUKOB,
NapajuIeJIoOrpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

* BBIYMCIIATH IUIOIIAIM MHOTOYTOJIbHUKOB, UCIIOJIb3YSl OTHOIIEHUS PAaBHOBEJIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;

* IPUMEHSATH alireOpandyeckuii U TPUTOHOMETPUYECKUH anmapar U UIeH IBUKEHUS MPU PEeIICHUH
3a/1a4 Ha BBIYMCIICHHE IJI0IAAe MHOTOYTOJIbHUKOB.

Koopannatsl

BrinmyckHuk Hayuurcs:

* BBIUUCIIATH JUIMHY OTPE3Ka [0 KOOPJAUHATAM €r0 KOHIIOB; BBIUUCISATH KOOPJIMHATHI CEPEIUHBI
OTpE3Ka;

* CMOJIb30BaTh KOOPJAUHATHBIN METO JJI1 U3yUEHHUS CBOUCTB MPSAMBIX U OKPYKHOCTEH.
BBITTYCKHHUK TIOJTY9UT BO3MOXKHOCTb:

* OBJIQJICTh KOOPIMHATHBIM METOJIOM PEIICHHMS 3a7]a4 Ha BBIYUCIICHHUS U JI0Ka3aTeIbCTBA;
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* IPUOOPECTH OMBIT UCIIOIB30BAHUS KOMIIBIOTEPHBIX MPOTPaMM sl aHAJIN3a YaCTHBIX CIIydacB
B3aMMHOI'0 PACIIOJIOKECHHS OKPYKHOCTEH U IPAMBIX;

* IpUOOPECTH ONBIT BBIIIOJIHEHUS IPOEKTOB Ha TeMy «lIprMeHeHrne KoopAMHATHOTO METOA IIPU
pELICHUH 3a]1a4 Ha BBIYUCIICHUSA U J0KA3aTeIbCTBAY.

Bexkropsl

BhIyCKHUK Hay4YHTCSA:

* OIIEPUPOBATh C BEKTOPAMM: HAXOJUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOAUTh BEKTOP, PaBHBINM ITPOU3BEICHUIO 3aIaHHOI0 BEKTOpa Ha YUCIIO;

* HAXOJUTH JJIs1 BEKTOPOB, 3aJaHHBIX KOOPAUHATAMMU: JUIMHY BEKTOPa, KOOPAUHATHI CyMMBI U
Pa3sHOCTH BYX M 00Jee BEKTOPOB, KOOPAWHATHI MPOU3BEICHHS BEKTOPA Ha YUCIIO, IPUMEHSIS TIPH
HEO0OXOJUMOCTH COUYETATEIbHBIN, IEPEMECTUTENBHBIN U pacpee/INTEIbHbIN 3aKOHBI;

* BBIUNCIATH CKAIPHOE IIPOU3BEACHUE BEKTOPOB, HAXOAUTH YIOJl MEXAY BEKTOPAMH,
YCTaHaBJIUBATh IEPIEHIUKYIISIPHOCTD NIPSMBIX.

BBIITyCKHMK IOJyYUT BO3MOXKHOCTB:

* OBJIAJIETh BEKTOPHBIM METOJOM Ul PEILIECHUS 3a1a4 Ha BBIUMCIIEHUS U JOKA3aTeJIbCTBA;

* IPUOOPECTHU OIBIT BHINOJIHEHHS IPOEKTOB HA TEMY «IIPUMEHEHUE BEKTOPHOTO METO/1a MPH
pEILIECHUN 3aa4 Ha BBIUMCIICHUS U JOKA3aTEIIbCTBAY.

TpeOoBaHwMsI K YPOBHIO MIOJATOTOBKH BBIITYCKHUKOB

B pe3ynbrare nzyueHus kypca MaTeMaTUKU YYEHHUK JIOJKEH 3HATh/ IOHUMATh:
CYIIECTBO MOHATUSA MaTEMaTUYECKOr0 JOKa3aTEIbCTBA; IPUMEPHI JOKa3aTEIbCTB;
CYIIECTBO MTOHATUSA aIrOpUTMa; IPUBOIUTH IIPUMEPBI AJITOPUTMOB;

KaK MCIIONB3YIOTCS MaTeMaTH4eckue (popmyrbl, ypaBHEHUS! M HEPABEHCTBA; TPUMEPHI UX
MIPUMEHEHUS ISl PELICHUS] MATEMATUYECKUX U IPAKTUYECKUX 3a1ay;

KaK MaTeMaTU4eCKH OIpe/IelIeHHbIE (PYHKIIMH MOTYT OIUMCHIBATh pealibHbIE 3aBUCUMOCTH;
MIPUBOJIUTH TPUMEPHI TAKOT'O ONMHUCAHUS,

KaK MOTpeOHOCTH MPAKTUKHU MPUBEIU MAaTEMaTHYECKYIO HAYKY K HEOOXOAMMOCTH PACIIUPEHUS
MOHATUS YUCIIA;

BEPOSATHOCTHBIN XapaKTep MHOIMX 3aKOHOMEPHOCTEN OKPYKAIOLIET0 MUAPA; IPUMEPBI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KaKuM 00pa3oM TeoMeTpHUs BO3HUKIIA U3 TPAKTHUECKUX 3a/1a4 3eMJIeMepHsl; TPUMEPHI
TEOMETPUUECKUX OOBEKTOB U YTBEPKACHUM O HUX, BAKHBIX JUIS IPAKTUKU;

CMBICJI HJI€aTN3allAH, TO3BOJISIOIIEH penaTh 3a1a4M peaabHON 1eMCTBUTEIIBHOCTH
MaTeMaTUYeCKUMU METOJIaMU, IPUMEPHI OLTUOOK, BO3HUKAIOIINX MPU HIe€aTH3aI1H.

Apudmeruka

YMers

BBITOJIHATH YCTHO apu(METHUYECKUE ASUCTBUS: CJIOKEHNUE U BHIUNTAHHUE ABY3HAYHBIX YHCENT U
JeCATUYHBIX ApoOeil ¢ AByMs 3HaKaMM, YMHOKEHHE OJTHO3HAYHBIX YHCEN, apu(MeTHIecKue
orepannu ¢ 0OBIKHOBEHHBIMH JIPOOSIMU C OJHO3HAUYHBIM 3HAMEHATEIEM U YUCIIUTENIEM;
NEePeXOAUTh OT OJHOM (POPMBI 3aMKUCH YUCEN K APYTOH, MPEACTABIATh IECATUYHYIO IpOOh B BHJIE
OOBIKHOBEHHOM U B IPOCTEHIINX CIy4asX OOBIKHOBEHHYIO B BUJIE JE€CSITUYHOM, TPOLICHTHI - B BUZE
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JIpoOu 1 ApoOb — B BUJIE MPOIIEHTOB; 3aMMCHIBATh OOJIBIIINE W MAJIbIC YUCIIA C UCTIOIB30BAaHHEM
LIEJIBIX CTEIEHEN JEeCATKH;

BBITIOJTHATH apu(METHIECKIE ISHCTBUS C pAIlMOHATLHBIMU YHCIIAMHU, CPABHUBATH PaIlOHATBHBIC U
JIEMCTBUTEINIbHBIC YHMCIIA; HAXOAUTh B HECJIOKHBIX CIIydasX 3HAaYCHUs CTENEHEN ¢ 1eIbIMU
MOKa3aTeJISIMU U KOPHEH; HAXOAUTH 3HAYCHUSI YMCIIOBBIX BBIPAXKECHUH;

OKPYTJISATH IEJIBIE YUCIIA U ACCITHYHBIC POOH, HAXOAUTh MPUOIMKCHHBIE YUCIIa C HETOCTATKOM U
C U30BITKOM, BBITIOJHATH OIIEHKY YHCIIOBBIX BBIPAKCHUH;

M0JIb30BaTHCS OCHOBHBIMH €IMHHUIIAMH JJTMHBI, MAacChl, BpEMEHHU, CKOPOCTH, TIJIOMIAIH, 00hEMa;
BBIpaXATh 00JIee KPYITHBIE SAMHUIIBI uepe3 0oJiee MeIKUe U Ha00opoT;

penaTh TEKCTOBBIC 3aa4M, BKJIFOYAs 33/1a4H, CBI3aHHBIC C OTHOIIIEHUEM U C
MPOMOPIMOHAIEHOCTHIO BETMYHH, IPOOSIMHU U MTPOLIEHTAMU;

UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B IPAKTHUECKOMN NEATEIHbHOCTH U MOBCEAHEBHON
JKM3HH JJIS:

pelIeHuUsT HeCIOXKHBIX MPAKTHUYECKUX PACUCTHBIX 33]1a4, B TOM YHCJIE€ C UCIIOIb30BAHUEM MPU
HEOOXOMMOCTH CIPABOYHBIX MaTEPHAIIOB, KAIBbKYJISATOPA, KOMIIBIOTEPA;

YCTHOM MPUKHUJIKH U OLICHKH Pe3yJIbTaTa BRIYUCICHUI; TPOBEPKU Pe3ysIbTaTa BHIYUCICHUS, C
HCITOJIb30BAaHUEM Pa3JIMYHBIX ITPHUEMOB;

UHTEPIIPETAllMA PE3YyIbTATOB PELICHUS 3aau C yYETOM OTPaHUYEHUH, CBSI3aHHBIX C PEAIbHBIMU
CBOMCTBaMH PacCMaTPUBAEMBIX POIIECCOB U SBJICHUM.

Anrebpa

YMerb

COCTaBJISITh OYKBEHHBIE BBIPAXKEHUS U (POPMYJIBI 110 YCIOBHSIM 3a/1a4; OCYILECTBIATH B
BBIpQKEHUSAX U GOPMYJIaX YUCIOBBIE TOICTAHOBKU U BBIIOJIHATH COOTBETCTBYIOIIME BHIYUCIICHNUS,
OCYILECTBIIATH MOACTAHOBKY OJJHOTO BBIPAXKEHHSI B JIPYroe; BhIpaxaTh U3 GOpMyII OIHY
MIEPEMEHHYIO YE€pPE3 OCTaJIbHBIC,

BBITNOJIHATh OCHOBHBIE IEUCTBHS CO CTENEHSMH C LIEJIBIMU [TOKA3aTEIsIMHU, C MHOTOUIEHAMHU U C
anredpandecKuMu Ipo0sMU; BBIMOIHATh Pa3I0KEHNE MHOTOYIEHOB HA MHOXKHUTEIH; BBIMOIHSTD
TOKJIECTBEHHBIE TIPE0OPA30BaHUs PALIMOHAIBHBIX BHIPAKEHUII;

IPUMEHSTH CBOMCTBA apu(PMETHUECKUX KBaIPATHBIX KOPHEH JIJIsl BBIYMCIICHUS 3HAYCHUH U
peoOpa3oBaHUil YHCTIOBBIX BBIPAKEHUH, COAEpKAIINUX KBaPATHbIE KOPHH;

pelaTh JIMHEHHBIE, KBalpaTHbIE YPaBHEHUS U PallMOHAIbHBIC YPAaBHEHUS, CBOJAIIMECS K HUM,
CHUCTEMBI JIBYX JIMHENHBIX YPaBHEHUI U HECJIOKHBIEC HEIMHEHHBIE CUCTEMBI;

pelaTh JIMHEWHBIE U KBaIpaTHbIE HEPABEHCTBA C OJJHOW NIEPEMEHHOM U UX CUCTEMBI;

pelaTh TEKCTOBbIE 33Jjau alre0pandeckuM MeTO/10M, HHTepIPETUPOBATh NOTYUEHHBIH pe3ynbTarT,
IIPOBOAUTH OTOOP peleHui, ucxois U3 GOPMYJIMPOBKY 3a1a4H;

n300paxkaTh YUCJIa TOYKAMU Ha KOOPAMHATHOM NMPSMOI;

ONpEeENATh KOOPAUHATA TOUYKH IJIOCKOCTH, CTPOUTH TOUYKH C 33JaHHBIMU KOOPJINHATAMHY;
n300paxkaTh MHOKECTBO PELICHUI IMHEHHOTO HEPABEHCTBA,

pacrno3HaBaTh apu(pMeTHUYECKHE U TEOMETPUYECKUE IPOrPECCHH; pellaTh 3a/1a4u ¢ IPUMEHEHUEM
(opMyIIbI OOIIETO YIeHA U CyMMbI HECKOJIBKUX TEPBBIX YICHOB;

HAXOJUTh 3HaUCHUS (PYHKIMH, 3aJaHHON (HOpMYIIOH, TabIuIeH, Tpad KoM IO €€ apryMeHTY;
HaXOJIUTh 3HAYCHHE apryMEHTa M0 3HaYeHUIO (QYHKIINH, 3alaHHON TpaUKOM MU TabJIuIeH;
OTIpeNieNIATh CBOWCTBA (DYHKIUH 110 €€ TpaduKy; IPUMEHSTH rpaduuecKre MpeICTaBICHUS IPU
PEILICHNN ypaBHEHUM, CUCTEM, HEPABEHCTB;

OIKCBIBATh CBOMCTBA N3YYEHHBIX (DYHKIMH, CTPOUTH UX Tpa(UKH
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UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOM JESITEIbHOCTH U MIOBCEIHEBHOM
KU3HU JUIA:

BBITIOJIHEHUS pacyeToOB 10 (opMysaM, COCTaBIeHUE (POPMYII, BBIPAKAIOIIUX 3aBHCUMOCTh MEXKIY
peabHBIMHU BETMUYMHAMM; HAXO0XKICHHUS HYKHON (POPMYIIBI B CIIPABOYHBIX MaTepHara;
MOJEJINPOBAHUE IIPAKTUYECKUX CUTYALMI U UCCIIEOBAHUS IIOCTPOECHHBIX MOJEIIEH ¢
UCIIOJIb30BaHUEM arnapaTa ainreopsl;

OINKCaHM 3aBUCUMOCTEH MeXy (PU3HMUECKUMH BETMUYMHAMU COOTBETCTBYIOIMMHU (POpMyIaMH IIPpH
UCCJICIOBAHUM HECJIOKHBIX MPAKTUYECKUX CUTYALIMM;

UHTEpIpeTaluu rpaguKoB peanbHbIX 3aBUCUMOCTENH MKy BEIMUMHAMHU.

I'eomerpus

YMers

MOJIb30BATHCS TEOMETPUUYECKHIM SI3BIKOM JUISI OTIMCAHMSI IPEIMETOB OKPYIKAIOIIETO MHPA;
pacro3HaBaTh reOMETPUIECKUE PUTYPHI, pa3INdaTh UX B3AaHMHOE PACIIOJIOKEHUE,

n300pakaTh reOMeTpUYECcKre (PUTyphl; BBIOIHATH YUEPTEXKHU MO YCIOBUIO 33/1ay; OCYILECTBIIATh
npeoOpazoBanue Guryp;

pacrio3HaBaTh Ha YEPTEXKaX, MOJICNIAX U B OKpYXKarollei 00CTaHOBKE OCHOBHBIE
POCTPaHCTBEHHBIE TeJa, U300pakaTh UX;

B IIPOCTEHIIINX CIYy4asX CTPOUTh CEYECHUS U pa3BEPTKU IPOCTPAHCTBEHHBIX TEJI;

IIPOBOJUTH OTIEPAIMU HaJl BEKTOPAMH, BBIYHCIIATH JUIMHY U KOOPIUHATHI BEKTOPA, YTOJI MEXKIY
BEKTOpaMH;

BBIYHUCIISATH 3HAUYCHHS TEOMETPUIECKUX BEITMYMH (IUIMH, YTIIOB, IUIOMAIeH, 00hEMOB); B TOM YHCIIE:
quist yraoB oT 00 1o 1800 omnpenensiTh 3HaU€HUS TPUTOHOMETPUUYECKUX (PYHKIIMH O 3a1aHHBIM
3HAYEHUSM YTJIOB; HAXOJUTh 3HAYEHUSI TPUTOHOMETPUUECKUX (DYHKIIMI 10 3HAYEHUIO OJTHON U3
HUX, HAXOJUTb CTOPOHBI, YIJIbI U IJIOLIA/IU TPEYTOJIbHUKOB, JIHMHbI IOMAHbIX, YT OKPY>KHOCTH,
IO OCHOBHBIX T€OMETPHUECKUX (PUTYp U (PUTYp, COCTABICHHBIX U3 HUX;

pelaTh reoOMeTpUUECKUe 3a/1a4M ONUPasiCh HAa U3yUEHHBIE CBOMCTBA (PUTYp M OTHOIICHUH MEXTY
HUMH, TIPUMEHSISI TOTTOJTHUTEIBHBIE TIOCTPOCHUS, alNreOpandecKuii U TPUTOHOMETPUIECKHIA
amrmapar, COOOpakeHusi CHMMETPUU;

MIPOBOJIUTH JJOKA3aTEIbHbIE PACCYKACHHUS TIPU PEIICHUH 3a/1a4, UCTIONb3Ys U3BECTHBIE TEOPEMEI,
oOHapy>KUBasi BO3MOXKHOCTH JIJISl KX MCITOJIb30BAHMS;

pelaTh NpocTeHIINe IIaHUMETPHUECKUE 3a/1a4l B IIPOCTPAHCTBE;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOM JeSITeIbHOCTH U MIOBCEIHEBHOM
AKHU3HH JUISL:

OTMCAHMs PeabHBIX CUTYallUi Ha A3BIKE T€OMETPUH;

pacyeToB, BKIFOYAIOIIUX MMPOCTEHIITNE TPUTOHOMETPHUYECKHE (DOPMYITBI;

pELIeHHs] TPUTOHOMETPHYECKHX 3a7a4 C UCTIOIh30BaHUEM TPUTOHOMETPHH;

pelIeHne NPakTHIECKHUX 3a/1a4, CBI3aHHBIX ¢ HAXOXKJICHUEMI€OMETPUIECKIX BEIIMYHH (HCITONB3YS
Y HEOOXOTMMOCTH CITPABOYHUKH U TEXHHYECKHE CPEIICTBA);

MIOCTPOCHHUE T€OMETPHUECKUMH HHCTPYMEHTAMH (JIMHEWKa, YroJdbHHK, IUPKYIb, TPAHCIIOPTHUD).

DNEeMEHTHI JIOTUKU, KOMOWHATOPUKHU, CTATUCTUKU U TEOPHH BEPOSITHOCTEM

YMern

[IpoBoIUTH HECTIOXKHBIE JOKA3ATENbCTBA, IOTYYaTh MPOCTEUILINE CIEICTBUS U3 U3BECTHBIX WU
paHee TMOJYICHHBIX YTBEP)KIECHUHN, OIICHUBATh JJOTHYECKYIO TPABUIILHOCTH PACCYKICHUH,
HCITOJIH30BATh MIPUMEPHI TSI HILTIOCTPAIIMU U KOHTPIIPUMEPHI JJISI ONTPOBEPKEHUSI YTBEPIKICHHI;
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W3BJICKaTh HH(OpMaIHIO, IPEACTABICHHYIO B TAOJINIIAaX, HA AUarpaMMmax, rpadukax; COCTaBIsATh
TaOJIMIIBI, CTPOUTH TUArPaMMBbI U Tpa(uKH;

penath KOMOMHATOPHBIE 331a4l ITyTEM CHCTEMAaTUYECKOT0 mepedopa BOSMOKHBIX BAPUAHTOB H
MCII0JIb30BAHUEM MPABUIT YMHOKEHUS,

BBIYHCIIATH CPEIHUE 3HAUCHUS PE3YIbTaTOB U3MEPEHUI;

HAXOJHUTh YaCTOTY COOBITHS, HCIIONIb3Yysl COOCTBEHHBIC HAOIIOICHUS TOTOBBIE CTATUCTUICCKUE
JIaHHEBIE;

HaXOJIUTh BEPOSATHOCTH CIYYalHBIX COOBITHI B IPOCTEHIITUX CITydasiX;

HCITOJIB30BaTh MIPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTHUECKOU JIEATEITLHOCTH M IIOBCETHEBHOM
JKM3HH JJIS:

BBICTpPAMBaHUs apTYMEHTALIUU [IPU JOKA3aTEIbCTBE U B TUAJIOTE;

pacro3HaBaHus JTOTUYECKU HEKOPPEKTHBIX PACCYKICHUI;

3alIUCU MAaTEMATUYECKUX YTBEPKICHUMN, T0OKA3ATEIbCTB;

aHaJIM3a PEATbHBIX YMCIIOBBIX JAHHBIX, IPEJICTABICHHBIX B BUJIE TUAarpaMM, TpaduKoOB, TaOIHII;
PEIICHUS TPAKTUYECKUX 33]1a4 B TIOBCEAHEBHOM M MPO(HECCHOHATBLHOM IeSITEILHOCTH C
HCITOJIb30BAaHHUEM JICHCTBHUIA C YUCIIaAMH, IIPOIEHTOB, JIJTUH, TUIOIIA/IeH, 00bEMOB, BpEMEHH,
CKOPOCTH;

pelieHus yueOHbIX U MPAKTUUYECKHX 3a]a4, TPeOYIOMINX CHCTEeMaTHYecKoro rnepedbopa BapHaHToOB;
CPaBHEHHUS LIIAHCOB HACTYIUJICHUS CIy4alHBIX COOBITUM, /AJISl OLIEHKH BEPOSITHOCTH CIIy4aifHOTO
COOBITHS B MPAKTHUECKUX CUTYAIUSAX, COTIOCTABICHUS MOJICNIH C PEAIbHOM CUTYaIUEH;
MOHUMAaHUS CTATUCTUYECKUX YTBEPKICHUN.
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