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MHOSACHUTEJIbBHAS 3AIIMCKA
OOuas xapakTepucTuka yyeOHoro npeamera «Marematuka»

Pabouas nporpamMmma no Maremartuke ais ooyyatomuxcs ¢ OB3 5-9 knaccon

pa3zpabotraHa Ha ocHoBe PDenepasbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOIO

cTaHJapTa OCHOBHOTO oOuiero
o0pa3zoBaHus C Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, MPEIBABISIEMBIX K
MaTeMaTu4eckoMy 00pa30BaHUIO, U TPAAUIIMI POCCUICKOr0 00pa30BaHusl, KOTOpbIE
00ecreynBaloT OBIaJCHUE KIIOYEBBIMU KOMIIETEHIIUSMHU, COCTABISIOUIUMU OCHOBY
JUIsl HENpepbhIBHOTO OOpa30BaHMs M CaMOpPa3BUTHUS, a TaKXKe LEJIOCTHOCTh
OOLIEKYIBTYPHOTO, JINYHOCTHOI'O U MO3HABATENBHOIO pa3BUTHs oOyvaromuxcs. B
paboueil mporpaMme YyuYTE€Hbl HAEHM H MojokeHuss KoHuenmuu pa3BUTHS
MareMaTH4eckoro oopasoBanus B Poccutickoit deneparum.

B snoxy undpoBoii Tpanchopmaiiniv Becex cep YenoBeUeCKOr eI TeIbHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YeJlOBeKOM 0e3 0a3o0Boi
MaTeMaTHYEeCKON TMOJATOTOBKU. YK€ B IIKOJE MareMaTHKa CIYXHT OIMOPHBIM
OpEeIMETOM JUIsl M3YyYEHHS CMEXKHBIX JHUCIMIUIMH, a TOCJE IIKOJbl peanbHOU
HEOOXOJIMMOCTBIO  CTAHOBUTCA HEINpEpbhIBHOE oOpa3oBaHue, dYTO Tpedyer
MOJIHOLICHHOW 06a30Boi  0011e00pa3oBaTEIbHON TOJATOTOBKH, B TOM YHCIE H
MaTeMaTU4YeCKO. DTO O0OYCJIOBJIEHO TEM, 4YTO B HAllM JHU PACTET YHUCIO
npodeccuii, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM NPUMEHEHHEM MaTeMaTHKU: U B
chepe SKOHOMUKH, M B OHU3HECE, U B TEXHOJOTMYECKUX OONACTAX, W JlaXKe B
ryMaHuTapHbeiX cdepax. Takum o0pa3om, Kpyr oOy4aromuxcs, Uisi KOTOPBIX
MaTe€MaTHKa MOYKET CTaTh 3HAYUMBIM IIPEAMETOM, PACIIUPSIETCSI.

[IpakTuyeckas TOJE3HOCTh MaTeMaTUKH OOyCIIOBJI€Ha TeM, 4To €&
NpeIMETOM  ABIAIOTCS  (pyHIaMEHTalnbHbIE  CTPYKTYpbl  HAlIEro  MHpa:
POCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOIICHUS OT MPOCTEUIIUX,
yCBaWBa€MbIX B HEIMOCPEACTBEHHOM OMNbITE€, [0 JOCTATOYHO  CJIOXKHBIX,
HEOOXOUMBIX ISl Pa3BUTHA HAayYHBIX M TPUKIAIHBIX uleh. be3 KOHKpeTHBIX
MAaT€MAaTHYECKUX 3HAHUN 3aTPYJHEHO IOHMMAaHHE NPHHIUIIOB YCTPOWCTBA H
UCIIOJb30BaHUSI COBPEMEHHON TEXHUKH, BOCIPUATHE U  HHTEPIpETALUs
pa3HOOOpa3HON COIMANIBHOW, SKOHOMHUYECKOH, MOJUTUYECKON WHOOpMAaIH,
Manod(ppeKkTBHA TOBCENHEBHAs TMpaKTUYeCKas JeATeNbHOCTh.  Kaxmomy
YEeJIOBEKY B CBOEH JKM3HHU TMPUXOJUTCS BBINOJHATh PAaCUEThl M COCTABIATH
QITOPUTMBI, HAXOIUTh U IPUMEHSTH ()OPMYJIBI, BIA/IETh MPAKTHUYESCKUMH MIPUEMaMU
F€OMETPUYECKUX  W3MEPEHMd W TOCTPOSHUH, YWUTaTh  HUHPOPMAIIHUIO,
MPEICTABICHHYIO B BHUJIE€ TAOIHI], TUarpaMM U TPaduKOB, KUTh B YCIOBUAX



HEONpeeIEHHOCTH U IOHUMATh BEPOSATHOCTHBIA XapaKTep CIy4alHbIX COOBITUM.

OOHOBpEMEHHO C pacUIMpeHHeM c(ep MNPUMEHEHUsT MaTEeMaTUKH B
COBPEMEHHOM 00I1eCcTBE BCE O0Jiee BaXKHBIM CTAHOBUTCS MAaTEMATHUYECKUU CTHIIb
MBIIUICHUS, TPOSBIISIIONIUIACS B OMPEIeIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
M3YUYeHUs] MaTEMaTUKHW B apCeHall MPUEMOB M METOJIOB MBIIUICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCA HMHAYKIUA W JEAyKIUs, 0000IIeHUE WU
KOHKpeTH3alus, aHajiu3 M CHHTE3, KiIacCuPuKauus ¢ CUCTEeMaTU3alMs,
abctparupoBanve u aHajorus. OOBEKTHl MaTeMaTHUYECKHX YMO3aKIIOUEHUH,
MpaBuUjia X KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHHU3M JIOTHYECKUX MOCTPOCHMUI,
CIIOCOOCTBYIOT BBIpA0OTKE yMEHUSI (POPMYIHPOBATH, 0OOCHOBBIBATH U JOKAa3bIBATh
CYXKIEHUSl, TEM CaMbIM pa3BUBAIOT JIOTUYECKOE MbllUIeHue. Bemymas poib
NPUHAJICKUT MaTeMaTUKe U B (OPMUPOBAHUU QITOPUTMUYECKOM KOMITOHEHTHI
MBIIIUICHUS W BOCIUTAHUM YMEHHUH JEWCTBOBaTh IO 3aJaHHBIM aJrOpUTMaM,
COBEpIIEHCTBOBATh M3BECTHBIE MU KOHCTPYMPOBATh HOBbIE. B mponecce pemenus
3a/lady — OCHOBOM YueOHOM NIeATeTbHOCTH Ha YpOKax MaTEeMaTHKHU — Pa3BHUBAIOTCS
TaK)Ke TBOpUYECKasl U MPUKIIAJHAS CTOPOHBI MBIIIICHUS.

OOyuyenune Marematuke Ha€T BO3MOXHOCTh pPa3BHBATh y OOyYaroUIUXCs
TOYHYIO, PAllMOHAJIBHYI0O U MHGOPMATHBHYIO pedb, YMEHHE OTOMpaTh Hambojee
NOJIXO/ISIIUE SI3bIKOBBIC, CHMBOJIMYECKHUE, IPAPUUECKUE CPECTBA JIJISi BHIPAKECHHUS
CYXXJICHHI U HaTJISIZTHOTO UX MPEJICTaBICHUS.

Heo0xonuMbIM KOMIIOHEHTOM O0I1IeH KyIbTYphl B COBPEMEHHOM TOJIKOBAaHUU
ABJIAETCS OOIIee 3HAKOMCTBO C METOJaMU I[IO3HAHUS JIEUCTBUTEIHLHOCTH,
Npe/ICTaBlieHue O TMpeJMETe W METOoJlaX MaTeMaTHKU, UX OTIIMYUN OT METOJIOB
JIPYTHMX €CTECTBEHHBIX W T'yYMaHUTAPHBIX HAyK, 00 OCOOEHHOCTAX MPUMEHEHUs
MaTEMaTUKUA JUIsl pEUIeHUS HAyYHbIX M TNPUKIAIHBIX 3a7ad. TakuMm o0pa3om,
MaTeMaTH4ecKoe oOpa3oBaHHME BHOCHUT CBOM BKJIan B (GoOpMUpOBaHHE OOIIEH
KyJbTYPhI YEJIOBEKA.

N3yyeHne mMaTeMaTUKH TaKXKE CIHOCOOCTBYET ICTETHUUECKOMY BOCIUTAHHUIO
YeJioBeKa, MOHMMAHHIO KPAacOThl M M3AIIECTBA MATEeMaTHYECKUX PaCCYXKICHHM,
BOCTIPUATHIO TEOMETPUIECKUX (OPM, YCBOCHUIO UIEH CUMMETPHH.

Henan n3ydyenus yueoHoro npeamera «MaremaTuka
[TpuopuTeTHRIMY HENAMH 00yUEHU MaTeMaTHKe B 5—9 Kitaccax sBISIOTCS:
dbopMupoBaHUE IIEHTPATBHBIX MATEMATHUYECKUX TIOHATHIA (YUCIIO0, BETUYHNHA,

reoMeTpuiecKas durypa, nepeMeHHas, BEPOSITHOCTD, byHKIINA),
00€eCreunBaOIIUX TMPEEeMCTBEHHOCTh U TMEPCHEKTUBHOCTh MAaTEMaTHYECKOTO
o0Opa3oBaHus 00y4YaIONTUXCS;

[OJIBEICHHE 00YyYaroUIuXcsl Ha JTOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPYKAIOUIEro MUpa, NOHUMAHUE MAaTEMaTUKH Kak
4acTH 00IIIeH KyJIbTyphl YeJIOBEUYECTBA,

pPa3BUTHE UHTEJUIEKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEN OOydaroluxcs,
MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX YMEHHUH, KPUTUYHOCTH



MBIIIICHUS, UHTEPECca K U3YYCHUIO MAaTEMaTHKU;

dopmupoBanue (HYHKIIHMOHATHLHONH MAaTEMaTHYECKOW TPaMOTHOCTH: YMCHUS
pacmo3HaBaTh  TPOSIBICHHUS ~ MAaTEMAaTHYECKUX  TMOHATHH, OOBEKTOB |
3aKOHOMEPHOCTEH B peajbHBIX KH3HEHHBIX CUTYalUsSIX W NPH U3yYECHUU APYTHX
y4eOHBIX  TPEAMETOB, TPOSIBICHHUS 3aBUCHUMOCTEH ¥  3aKOHOMEPHOCTEH,
(GopMynupOBaTH MX Ha SI3bIKE MAaTEMATHKH M CO3/1aBaTh MAaTEMAaTUIECKUE MOJIEIH,
MPUMEHSATh OCBOCHHBI MaTEMaTHYECKUW ammapar JuIsl pelIeHUs IPaKTHKO-
OPUEHTUPOBAHHBIX 3a7ad4, MHTCPIPETUPOBATh W OLCHUBATH ITOJYYCHHBIC
pe3yabTaThl.

OcHOBHBIE JIMHUU COJIEPKaHUA Kypca MateMaTuku B 5—9 kiaccax: «Hucna u
BBIUMCIEHUSD», «Anredpay («AnreOpandyeckue BbIpAXKEHUS», «YpaBHEHUS H
HepaBEeHCTBaY»), «DyHkumm», «leomerpusi» («l'eomeTpudeckue GUTYPBI B WX
CBOWCTBa», «VI3MepeHHe TeOMETPUYECKUX BEIWYNH»), «BeposTHOCTh W
CTaTUCTUKay». J[aHHbIC TMHUN Pa3BUBAIOTCS MapauIeIbHO, KaKIash B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBHUCHMO OJHA OT APYroi, a B TECHOM
KOHTaKTe W B3auMojaeicTBuu. Kpome 3TOro, uX OOBEAWHSAET JIOTHYECKas
COCTaBJISIFONIAS, TPATUIIMOHHO TMPHUCYIIas MaTeMaTHKE W TPOHU3BIBAIONIAs BCE
MaTeMaTUYeCKue Kypchl W cojepxkatenbHbie JuHHH. ChopmynupoBaHHOE B
denepallbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHJapTe OCHOBHOTO OOIIETO
oOpa3oBaHus TpeOOBaHHWE «YMETh ONEPUPOBATH MOHITHSIMH: OIpEICICHHE,
aKcuoMma, TeopemMa, J10Ka3aTebCTBO; YMEHHUE PacliO3HaBaTh UCTUHHBIEC U JIOXKHbBIE
BBICKA3bIBAHMSI, IPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U
OTPUIIAHUS BBICKA3bIBAHMI» OTHOCHUTCS KO BCEM KypcaMm, a (opMUpOBaHUE
JIOTUYECKUX YMEHHH pachpenessieTcss Mo BCeM rojaM oO0y4YeHUsT Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHMUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJbTaTam
ocBocHuss denepanpHoll pabodeil mporpaMMbl, pacrpeieaEHHBIM 110 TOoJaM
o0y4eHUs, CTPYKTYpUPOBAHO TaKUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHITMITHAIBHBIM BOTIpOcaM oOydJaromuecss o0pamaiuch HEOTHOKPATHO, YTOOBI
OBJIaJICHNE MATEMAaTUYECKUMM TIOHATUAMH M HaBBIKAMHU OCYIIECTBIISIOCH
MOCJICIOBATEHHO U MTOCTYIATEIBHO, C COOJIIOICHUEM TTPUHIIUIIA TPEEeMCTBEHHOCTH,
a HOBBIC 3HAHUSA BKJIIOYAIHNCH B OOIIYIO CHCTEMY MaTeMaTHUECKUX TPEICTABICHUN
oOydJarommxcs, pacmupsis U yriayomss e€, oOpa3ys NMpPOYHbIE MHOYXECTBEHHBIC
CBSI3H.

IIpuHnunsl peanuszanum padouei
MPOrpaMMbl

[Tpu peanmzamuu npunnuna auddepeHITuPOBaHHOTO (MHANBUIYaTHLHOTO)
noaxoaa B oOyueHuu MaremaTtuke oOydaromuxca ¢ OB3 HEoOX0AMMO YyYUTHIBATH
YPOBEHb Pa3BUTHUSl Y HUX MaHyaJbHBIX HABBIKOB. YUHTENb B MPOIECCE OOyUCHUS
ompejieNsieT BO3MOKHOCTH ~ YYAIIUXCS  BBITIOJNIHATH IHCBMEHHBIE  palOTHI,
MOJIb30BAThCSl MAaTEMAaTUYECKUMH WHCTPYMEHTAMH B TIPOIECCE MOCTPOCHUS
TeOMETPUYECKUX (GUTYp W U3MEpPUTETBHBIX omeparuii. Tak ke B mporecce
oOydeHHsI MaTeMaTHKe, YYUTEITI0 HEOOXOIUMO YYHTHIBATH YPOBEHb M KauyeCTBO
pa3BHUTHE YCTHOU peun oOyuaromuxcs. [Ipu HETOCTATOUHOM ypOBHE €€ Pa3BUTHS
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HE00XOIMMO HCIIOIb30BATh TAKUE METO/IbI TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS
3HaHMM O0ydYaromuXxcs, KOTopble Obl OOBEKTUBHO MOKA3bIBAIH PE3yJbTaTUBHOCTD
ux oOydeHus. BxiroueHuss oOydaromuxcsi B TMPOCKTHYHO H  y4eOHO-
HCCJIEI0BATENBCKYIO IESITEIBHOCTD, TPOBEACHUS HAOIIOACHUN NIKCIIEPUMEHTOB, B
TOM YHUCJIE€ C UCHOJb30BAaHUEM Yy4eOHOro JIabopaTOpHOro 0OOPYIOBaHUSA,
U (poBOro (3MEKTPOHHOT0) U TPAIULIMOHHOTO U3MEPEHMS, BKIIIOUas OINpEAeIICHNE
MECTOHAXO0XK/ICHHsI, BUPTYalIbHBIX JIA0OpAaTOpUid, BEUIECTBEHHBIX W BUPTYaJIbHO-
HaIJIAIHBIX MOJIENIEH, U KOJUIEKIUH OCHOBHBIX MaTEMAaTUYECKUX OOBEKTOB.

OOyuyaromuecss C JBUTaTENbHBIMU HApPYUIEHUSMHU HUCHBITHIBAIOT — PSJI
TpyAHOCTE B Tpolecce oOydyeHHss MareMaTthke. MOTOpHbIE HapYIICHUS
OTPaHUYMBAIOT  CIMOCOOHOCTh K  OCBOEHHUIO  MPEAMETHO  MPAKTHYECKOU
JEeSATENbHOCTU. DTO MPUBOJUT K TOMY, YTO (popMupyromumecs 3HaHUS U HaBBIKU
ABJIIOTCS HEMTPOUYHBIMH, TTOBEPXHOCTHBIMU, (PparMEeHTapHBIMU, HE CBSI3aHHBIMU B
eauHyro  cucremy.  OOHapyXHBalTCS  TPYAHOCTH B (OPMHUPOBAHUU
IPOCTPAHCTBEHHBIX U BPEMEHHBIX IMPEACTABICHHUM, CUETHBIX Oorepaluii, padote ¢
TETPaJiblo, Y4eOHUKOM, CIOco0ax 3almucu MPUMEPOB B CTOJIOMK, COOJIIOJICHHEM
opdorpaduueckoro pexuma.

Ha ypokax matematuku, ooyuaromuecs ¢ HOJIA ucnbIThIBaloT 0COOCHHBIE
TPYJHOCTH MPH BBHIMIOJHEHUU PUCYHKOB, YepTEKel, rpad)KoB, TaK KaK UM TPYAHO
OJIHOBPEMEHHO JiepKaTh KapaHJall M JIMHEHKY, MO03TOMY UM 003aTEIbHO
TpebyeTcsi MOMOIIL B3pociioro (yuutens, accuctenTa). O6ydaromemycs ¢ HOA
OBIBAaET MpOIlEe HaKATUEM KJIABUII BHIMOJHUTH YEPTEXK Ha KOMITBIOTEPE, YEM 3TO
ceNaTh ¢ MOMOIIbIO KapaHamia u nuHeiku. O0ydaromumces ¢ HOJIA nocraTouno
TSKEJIO OCBaMBaTh BBOJI MaTEMaTHYECKUX CHMBOJIOB, HAIPUMEp, OOBIKHOBEHHBIX
TPOOeH.

Ecim y oGy4aromerocst ectb HapyIieHus: QyHKIUHA PYK, TO TECOMETPUICCKUN
MaTepHral MOXKHO paccMaTpuBaTh 0030pHO, 3a/layM, CBSA3aHHBIE C MOCTPOCHHEM,
NpoONyCTUTh. BupTyanbHas mabopatopusi IO MaTeMaTUKe, HampuMmep, Ha
wiarpopme POII gaetr oOydarommmcsi BO3MOXKHOCTH BBITIOJHSATH IMOCTPOCHUE
reOMETpUYECKUX (uryp Ha TIUIOCKOCTM W B TPOCTPAHCTBE, paboTaTh C
KOOPJMHATHON IUIOCKOCThIO. bosbioe BHHMaHHEe HEOOXOAMMO oOOpamaTh Ha
MPAaKTUYECKYIO HAIpaBIE€HHOCTh O0YyYEHHUSI MaTeMaTHKe, a UMEHHO: a) U3MEpEHHUE
NEPUMETPOB U IJIOLIA/IeH; 0) BEIUUCIUTEIbHBIC HABBIKH, B TOM YHCIIE U C TIOMOIIBIO
KaJIbKYJIATOpA.

Onnoii n3 ocobenHocteit paboTsl ¢ oOyvarorumucs ¢ OB3 sBisieTcst TO, 4TO
UM HEoOXOAMMO OOJIbIlle BPEMEHHU JUIsl BBIIIOJHEHUS 3a/laHui, YeM 310POBBIM
00y4arouMMcsi, TO3TOMY JIJIsl KOHTPOJIS 3HAHHM JIydllle HCIIOJIb30BaTh 33Ja4u Ha
TOTOBBIX YEpTEXkax, 3aJaud, B KOTOPBIX YK€ HANE4YaTaHO YCJIOBHE W HAyajo
pelieHusi, a 00yJarouuMcsi OCTaéTCsl €ro0 TOJBKO 3aKOHYHMTH WIIM BBIOJHUTH



TeCTOBble 3anaHus. llepen KOHTpOJAbHBIMU paboTaMu HEOOXOAMMO MPOBOJIUTH
ob0o0maronue ypokd mo Teme, Tak Kak y oOyuaromuxcs ¢ OB3 ormeuarorcs
HEJOCTATKH Pa3BUTHUS NAMATH, OCOOEHHO KpaTKoBpeMeHHOW. O6o0uaronmeypoku
JTAal0T BO3MOXHOCTb CKOHIIEHTPUPOBATh BHUMAHHE HA OCHOBHBIX YIIPAXKHEHUSX,
BBEJICHHBIX B KOHTPOJIbHYIO PaboTy.
XapakTepucTHKA 0C00bIX 00pa3oBaTe/IbHBIX IOTPEeOHOCTEH
o0yuarwmmuxcs ¢ OB3

OcoOble 00pa3oBaTesbHbIE MOTPEOHOCTH y OOYHAIOIMIMXCS C HAPYLIEHUSMHU
OTIOPHO-IBUTATEILHOTO  aliapara 3afalTcs  chenuduKod  JABUTATEIbHBIX
HapyIlIeHW, a Takke crnenuPukord HapylmIeHUs TCUXUYECKOTO pa3BUTHS, H
ONpeEeNsIIOT 0co0yI0 JIOTHMKY MOCTpOoeHust yueOHoro mponecca. Hapsgay c stum
MOKHO BBIJIEJIUTh OCOOBIE MO CBOEMY XapaKTepy MOTPeOHOCTH B OO0y4YeHUHU
MaTeMaTUKe, CBOMCTBEHHbIE BceM oOyyatomumes ¢ OB3:

— He0OX0/IMMO MCTOJIb30BaHNUE CIIEUATBHBIX METOJIOB, MPUEMOB U CPE/ICTB
oOydeHus (B TOM 4YHCIIE CHCIUATU3HUPOBAHHBIX KOMIBIOTEPHBIX W aCCHUCTHUBHBIX
TEXHOJIOTUM), OOECIEeYUBAIOIINX pPEATU3AIUI0 «OOXOJIHBIX IyTeH» O0O0y4YeHUS;
UCIOJIb30BaHNE BUPTYAJIbHON MaTeMaTH4EeCKOU J1abopaTOpuUu.

— HarJISIHO-JeWCTBEHHBIN, MPEIMETHO-TIPAKTUYECKUN XapakTep 00ydeHUs
MaTeMaTHKe M yIPOIIEHUE CUCTEMbl Y4eOHO-TI03HABATEIbHBIX 33/1a4, PEIIaeMbIX B
npoiiecce o0ydeHus;

— crienuanbHOe O0y4YeHHUE «IEepeHOoCy» C(HOPMUPOBAHHBIX MATEMATHYECKUX
3HAHUM U YMEHUI B HOBBIE CUTYyallul B3aUMOJICHCTBUS C I€MCTBUTEIBbHOCTHIO;

— CHelMalbHas TOMOIb B pa3BUTUU BO3MOXKHOCTEH BepOaIbHOU U
HeBepOabHOM KOMMYHUKAIIMKM Ha YPOKaX MaTeMaTHKH;

— KOppEeKIUsl MPOU3HOCHUTEIIBHON CTOPOHBI pPEYH; OCBOCHUE YMEHUS
UCIIOJIB30BATh PEUb 10 BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYallU;

— o0ecredeHre 0CO00H MPOCTPAHCTBEHHOM M BPEMEHHOW OpraHU3aIuu
00pa3oBaTeILHOMN Cpebl;

— MaKCUMaJbHOE pacIIMpeHrne 00pa30BaTENBHOIO MPOCTPAHCTBA — BBIXO
3a mpejenbl 00pa30BaTEILHOTO YUPEKACHHS TP PEIICHUN MAaTEMAaTHYECKUX 3a/1a4
Y BBITIOJTHEHU U TTPOCKTHBIX padoT.

— HCIIOJIb30BaTh aJITOPUTMBI IEUCTBHI TTpH perneHnn odydarommmu ¢ HOLA
ONpENICICHHBIX THUIIOB MaTeMaTHYECKHX 3a/Jady, B TOM YHCIE€ B IIpolecce
BBITIOJTHEHUS CAMOCTOSITEIIbHBIX Pa0oT.

MecTo npeamMera B y4eOHOM ILIaHe

B cootBerctBun ¢ ®enepanbHbIM TOCYIApPCTBEHHBIM 00pa30BATEIbHBIM
CTaHJapTOM OCHOBHOTO 00111er0 00pa30BaHUs MaTEMATHKA SIBJISIETCS 00513aTeIbHBIM
MpeIMETOM Ha JaHHOM ypoBHE oOpasoBanms. B 5-9 kmaccax yueOHBIN mpeaMeT
«MaremaTtuka» TpaJUIIMOHHO U3y4aeTcsl B paMKax CIEIYIOINX y4eOHbIX KYpPCOB: B
5-6 kmaccax — kypca «MaTtematuka», B /-9 kimaccax —



KypcoB «Amnrebpa» u «l'eomerpusi». Hactodmeld mnporpaMMoil BBOJIUTCSA
CaMOCTOSATEIbHBIN YUeOHbIN Kypc «BepOoATHOCTh U CTATUCTUKAY.

Copnepxxanue ywyeOHoOro mnpeamera «MaTemaTHKa», MPEACTABICHHOE B
azanTupoBaHHOM paboueit mporpamme, cootBeTcTBYeT DI'OC OO0, DenepasibHOM
OCHOBHO# 00pa3oBaTeIbHON MporpaMmMe OCHOBHOTO 00111€T000pa30BaHUsI C YIETOM
IIPOJIOHTAIlMN HA OJUH TOJ.

IVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOI'O
HNPEIMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIETI'O
OBPA3OBAHUA

OcBoenue yuebHOro mnpeamera «MaTemMaTtuka» AOKHO O0O€CIEUnBAThH
JOCTH)KEHWE Ha YpPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUS  CIETYIOIIHMX
JUYHOCTHBIX, METANPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB:

JINYHOCTHBIE pe3y/IbTaThI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUSA IMPOTpamMMbl y4eOHOTO MpeaMera
«MaremaTrka» XapakTepU3yloTCs:

IlaTpunoTnyeckoe BOCIUTAHME:

NPOSIBJIEHUEM HWHTEpeca K TMPOIUIOMY M HACTOALIEMY POCCHICKON
MaTEMaTUKHA, IIEHHOCTHHIM  OTHOIIEHWEM K JOCTHXKEHHUSM  POCCHUHUCKHUX
MAaTE€MAaTHUKOB M POCCHICKOM MAaTEMAaTHYE€CKOW IIKOJbI, K HCIOJIb30BAHUIO ITHUX
JOCTHXKEHUH B APYTUX HayKax U MPUKIAIHBIX cepax.

I'pa:knanckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S13aHHOCTEH TpaKIaHWHA U pealn3aluu ero
npaB, TMPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3TUYHBIX CTPYKTYP, SABICHUHN, MPOLIEYP TPAXAAHCKOTO 00111ecTBa (BHIOOPHI,

OTPOCHI H TIpP.); TOTOBHOCTBIO K OOCYXKICHHUIO dTUYECKUX MPOOIIEM, CBSI3aHHBIX C
NPaKTUYECKUM MPUMEHEHUEM JIOCTUKEHHM HAayKdh, OCO3HAHHEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPHUHIUIIOB B JEATEIIBHOCTH YUEHOTO.

Tpynosoe BocnuTanue:

YCTAaHOBKOM Ha aKTUBHOE YYacTU€ B PEIICHUU MPAKTUUYECKUX 3a7ay
MaTeMaTU4YeCKOM HaMpaBI€HHOCTH, OCO3HAHHEM BaXXHOCTU MAaTEMaTUYECKOTO
o0Opa3oBaHus Ha TPOTSHKCHHHM BCEH J>KM3HU IS YCHENTHOW MpOQecCHOHATBHOU
JESTENHbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHI; OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYAIBHON TPACKTOPHHN 00pa30BaHMUs U )KM3HEHHBIX IJIAHOB C
Y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM.

JdcTeTHYecKoe BOCIMTAHME:

CIIOCOOHOCTPIO K OMOIIMOHATBHOMY H  OCTETUYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHUH, PACCYXIACHHUI; YMEHHUIO BHJICThH
MaTeMaTU4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE.



IleHHOCTH HAYYHOIO MO3HAHMS:

OpUEHTAIlME B JICSITEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX
MpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeIOBEKa, MPUPOJIBI U
oOllecTBa, MOHMMAaHUEM MATEMaTUYECKOM HAayKuM Kak c@epbl YeIoBeYeCKOU
NESATeNIbHOCTH, ATAloB €€ Pa3BUTUS M 3HAUYMMOCTU JJIS Pa3BUTHUS LUBUIU3ALINY;
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKH M MaTeMaTHYECKON KyJIbTYypOl Kak CpeICTBOM
MO3HAHUS MHpPA; OBJIAJICHUEM TMPOCTCHITUMU HaBbIKAMH HCCJIEI0BATEIBCKOM
NEATEIILHOCTH.

duzuyeckoe BOCNUTAHHME, (POPMHPOBAHUE KYJbTYPbI 310POBbS U
IMOIMOHATBLHOT0 0JIATOTIOTYy M

TOTOBHOCTBIO TMPUMEHSTh MaTEeMaTUYeCKHWE 3HAHUS B HHTEpPEcax CBOETO
3MI0POBBSI,  BEACHUS  370pOBOr0  oOpa3a KU3HM  (370pOBO€  MHUTAHHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUM U OTABIXA, peEryispHas ¢uzndecKas
AKTUBHOCTB); C(OPMHUPOBAHHOCTHIO HaBbIKa peieKCUn, TPU3HAHUEM CBOETO MpaBa
Ha OMMOKY U TAKOTO ke MpaBa JPyroro 4ejaoBeKa.

IKO0JOTHYeCKOe BOCIIUTAHHE:

OpUCHTAIMEN HA TPUMEHEHHE MaTEeMaTUYCCKUX 3HAHHUM IS pelieHus 3a1ad
B 00JIaCTH COXPAaHHOCTH OKPYIKAIOIIEH CpeIbl, TJIaHUPOBAHUS TTOCTYIKOB Y OLICHKU
UX BO3MOJXKHBIX MOCJIEIACTBUM ISl OKPYKAIOIICH Cpeibl; OCO3HAHUEM TJI00aTbHOTO
XapaKTepa PKOJOTUUECKUX MPOOIeM U MyTeH UX PEIICHHS.

JInuHoCTHBIE pe3yJibTaThbl, obecneyuBaOIIHe aJanTanuio
o0y4aoumerocsi K HM3MEHSIONUMCS YCJIOBUSIM CONUAJIBHON W TPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSAM B YCIIOBUSIX HEOIPEIEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO IESITEIbHOCTb, B TOM YHCIIE
YMEHHE YYUTHCSA Y JAPYTUX JIOACH, MpuoOpeTraTh B COBMECTHOM ACSTEIbHOCTU
HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIMU U3 OIbITA APYTUX;

HEOOXOMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUWA, B TOM 4YHUCIE
dbopMynHpoOBaTh UIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee He U3BECTHBIX, OCO3HABAThH JACPUIUTH COOCTBEHHBIX 3HAHUHN U

KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO  CHUTYyallMIO, BOCTPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIMMIA KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMBbIE PEIICHUS W JCHUCTBUA, (HOPMYIUPOBATH U OIICHUBATH PUCKU H
MOCJIC/ICTBUSA, OPMUPOBATH OIIBIT.



MeTanpeaMeTHbIe Pe3yJIbTAThI

MeranpenMeTHbIE Pe3yJbTaThl OCBOSHHUS MPOTrpPaMMBbl YYeOHOTO TpeaMeTa
«MareMaTuka XapaKTePU3yIOTCS OBJIaICHUEM VHUBEPCALHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  YHUBEPCANLHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusiMU U YHUBEPCAIbHLIMU PeZYIAMUGHBIMU OeUCNEUIMU.

1)  Vuusepcanvuvie = noznaseamenvuvle  Oelicmsus — 00ecnevu8arom
Gopmuposanue 06a308vlx KOSHUMUBHBLIX Npoyeccos obyyarowuxcsi (oceoenue
Memoo0o8  NO3HAHUS — OKpYJcamoweeo  Mupa,  NpPUMEHeHUe  J10SUYECKUX,
uccne008amenbCKux onepayul, ymenul pabomams ¢ ungopmayueti).

ba3zoBblie JiloruyecKue 1eMCTBUA:

BBISBJISATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTHUECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXKIy TMOHATUAMH, (OPMYIHPOBATH
OTIpEeICIICHHSI TOHSITH; yYCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KiIaccu(UKaIMi, OCHOBaHUS JJii OOOOIIEHWS W CpPaBHCHUSA, KPUTCPUH
IPOBOAMMOTO aHAJIN3A;

BOCIIPUHHMMAaTh, (OPMYJIMPOBATh M  TIPEOOPa3OBBIBATH  CYXKJICHHS:
YTBEPJNUTEIbHBIC U OTPULIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

BBISBJISATh ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
NPOTUBOPEUHs B (aKkTax, JAHHBIX, HAOIIOJCHUAX M YTBEP)KICHUSIX; MpearaTh
KPUTEPHUH JIJIS BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPEUYHH;

JIeNaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JIEAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MATEMATUUECKUX YTBEPXKICHUN (TpSAMbIE U OT
IPOTUBHOIO), TMPOBOJAUTH CAMOCTOSITENIbBHO  HECIIOXKHBIE  JJOKA3aTeIbCTBA
MaTeMaTU4YEeCKUX (PaKTOB, BBICTpAaUBATh apTyMEHTAIMIO, TPUBOJAUTH MIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CIIOCOO pemieHus y4eOHOM 3a1aud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIICHMs, BbIOMpaTh HauboJee MOAXOASIHUA C  Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarebckue AeCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIHCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh  BOMPOCH],  (HUKCHUpYIOMKME  MPOTUBOpPEYHE, MPoOIeMYy,
CaMOCTOATENFHO YCTaHABIMBATH MCKOMOE W JIaHHOE, (POpMHUPOBATH TUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

POBOAUTH IO CaMOCTOSITENIBHO COCTABJICHHOMY IUJIaHY HECIIOXKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE WCCIECIOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEeMaTHIECKOTO 00BEKTa, 3aBUCHMOCTEH 00BEKTOB MEXIy COOOI;

CaMOCTOATEIHHO (POpMyTHUpOBaTH 00OOIIEHNUST ¥ BHIBOJIBI IO PE3yJIbTaTaM



MPOBEAEHHOTO  HAOIIOJCHUS, HCCIEIOBAaHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE DPa3BUTHE IPOIECCa, a TAKXKE BbIJABUTAThH

MIPEOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.
Pab6ora ¢ undopmanueii:

BBISBJIATh HEAOCTATOYHOCTh W HM3OBITOYHOCTH HWH(MOpMAIuu, ITaHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUs 3aa4H;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3MPOBATh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PAa3IMYHBIX BUAOB U (DOPM MPEICTABICHUS;

BBIOMpaTh (QopMy TpeACTaBICHHS WHOOpPMAIMM H WLIIOCTPUPOBATH
perraeMble  3aJadyd  CXeMaMH, JWarpaMMamMHi, WHOW Tpadukodl ©  HUX
KOMOWHAIIUSIMU;

OIICHMBATh HAAEKHOCTH WH(MOpPMAIMU TIO KPUTCPUSM, TMPEIIOKECHHBIM
yUHTENIeM WK CHOPMYITUPOBAHHBIM CAMOCTOSTEIIHHO.

2)  VuueepcanvHvle  KOMMYHUKAmueHble Oelicmeus  0becneuusarom
chopMUPOBAHHOCINb COYUATLHBIX HABLIKO 00)UaAIOUJUXCS.
Oo0menue:

BOCIPUHHUMATh U (DOPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBUU CYCIIOBHSIMU
U IeJsIMH OOIICHHUS;, SCHO, TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOUKY 3pEHHUS B
YCTHBIX (TIPH HAJIMYUH BO3MOYKHOCTH ) M TUCBMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS
10 XOJly pelleHus 3a/1a4ui, KOMMEHTUPOBATh MOJYYeHHBIHPE3YIIbTAT;

B X0JIe 00CYXJACHHS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOIl TEMBI,
npoOJieMbl, pelraeMoil 3ajayu, BBICKA3bIBaTh WJEW, HallEJIEHHbIE Ha TOUCK
pEIICHHs; COMOCTABISITh CBOM CYXKIEHHUSA C CYXICHUSMU JAPYTUX YYACTHUKOB
auanora, oOHapy»XUBaTh pa3lIMyMe U CXOJCTBO MO3UIUN; B KOPPEKTHOU (popme
(dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAXKECHHUS,;

NPENCTaBIATh  pe3yJabTaThl  pEIICHHA  3aJadd,  JIKCIIEPUMEHTAa,
UCCJIEIOBAHMUsA, MPOEKTA; CAMOCTOSITEIbHO BBIOMpaATh (pOpMaT BBICTYIUICHUS C
yu€TOM 3aJlady TPE3EHTAIMH, OCOOCHHOCTEW ayJuTOpUU W WHIUBUIYAIbHBIX
BO3MOXHOCTEH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOIH30BAThH MPEUMYIIIECTBA KOMAH/IHON W MHAUBUIYaIbHOM
paboThl TIPU pEIICHUH YYeOHBIX MaTEeMaTHYECKUX 3a/lad; NPUHUMATH IETb
COBMECTHOW JEATEIHHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW DPabOTHI,
pacnpenensiTe BUABI pabOT, TOTOBAPUBATHCA, OOCYXKIATh MPOIECC U PE3yiabTaT
paboThI; 00001IaTh MHEHHUST HECKOIBKUX JIFO/ICH;

y4acTBOBAaTh B TPyNmHoBbIX (opmax paboTel (oOCykIaeHus, oOMeH
MHEHHUSIMHA, MO3TOBBIC INTYPMBI W Jp.); BBITIOJHATH CBOK YacTh pabOTHl U
KOOPJMHUPOBATh CBOW JEHCTBUA C APYTUMHU WICHAMH KOMaH[bI; OIICHUBATH
Ka4yeCTBO CBOETO BKJIaJla B OOIINI IPOAYKT MO KPUTEPUIM, CHOPMYIIUP OBAHHBIM
y4aCTHUKAMU B3aMMOICHCTBHSI.

3) Vuueepcanvnvie  pecynamuenwvie  Oeticmeus — obecneyugaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
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Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3a1ayu (WU €ro
4acTh), BBIOMpATh CIOCOO peIIeHUsT ¢ Y4YETOM UMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BapHUAHTHI
penieHuit ¢ yuéToM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb:

BJIa/I€Th CIOCOOAMU CaAMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa
peleHns MaTeEMaTUYECKON 3a1a4H;

pEBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JIESATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATa AECATEIBHOCTH IMOCTABJICHHOW LIENIU
U YCIOBHSIM, OOBICHATH NPUYMHBI JOCTHOXKCHHMS] WM HEIOCTUKEHUS IIeJIH,
HaXOAUTh OLUIMOKY, 1aBaTh OLUEHKY IPHUOOPETEHHOMY OIIBITY.

IIpeameTHBIE pe3yJbTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHHS paboyeil mporpaMMbl MO MaTEMAaTHUKE
NpeJICTaBIEHBI IO TOJaM O00y4YEeHUs B CIEAYIOIIUX pa3jenax MporpaMMbl B paMKax
OTJEIBHBIX KypCOB: B 5—6 Kilaccax — Kypca «MaremaTukay, B /-9 kiaccax — KypcoB
«Anrebpay, «['eomeTpus», «BepoITHOCTh U CTATUCTUKAY.

Pa3BuTHe nOrmueckux MpeACcTaBICHUN U HABBIKOB JIOTHYECKOT'O MBIIICHUS
OCYIIECTBIISIETCS] HA MPOTSHKEHUU BCEX JIET 00yYeHUsI B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipenmonaraercsi, 4To BBITYCKHUK OCHOBHOMW IIKOJBI
CMOXKET CTPOUTH BBICKA3bIBAHMS W OTPHUIAHUS BBICKA3bIBAHMM, pacro3HaBaTh
UCTUHHBIC M JIO)KHBIE BBICKA3bIBAHUS, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OBJIaJICET TOHATHSIMU: ONpENEJICHUE, aKCHUOMa, TEOopeMa, IOKa3aTeIbCTBO — H
HAYYUTCS UCIIOJIb30BATh UX MPH BHITIOJHEHNUN YUeOHBIX U BHEYYEOHBIX 3a/1a4.

PABOYASA NTPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA». 5—6 KJIACCBHI

Hean n3yvenunsi yueOHOro Kypca

[TpuopuTeTHBIME TIENIIMH O0yUEHHUS MaTeMaTHKe B 5—6 Kilaccax SBISIOTCS:

poJoKeHUEe GOPMUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATUHN (YUCTIO,
BEIMYMHA, TeoMeTpudeckas (urypa), 0OECIEUHBAIONINX MPEEMCTBEHHOCTh H
MEPCIEKTUBHOCTh MAaTEMATHIECKOTO 00pa30BaHUs 00yUaIOIIUXCS;

Pa3BHUTHE WHTEIUICKTYATbHBIX U TBOPUYECKHX CIIOCOOHOCTEH OOydYarOIIMUXcs,
[M03HABATEIBHONW aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUN, UHTEPECA K N3YUYEHHIO
MaTE€MAaTHKHU;

NoJABEJEHNE O0YYaAIOIINXCSl Ha JOCTYIIHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aHMOCBSA3U MAaTEMAaTUKHU U OKPYIKAIOLIETO MUPA;

dbopmupoBanue (HYHKIHOHATHLHOW MATEMaTHYECKOW TPAaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTHYECKUEe OOBEKTHI B PEaJIbHBIX KU3HEHHBIX CUTYaLUSIX,
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IIPUMEHSTH OCBOEHHBIE YMEHHUS JUIsl PELIEHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4,
MHTEPIPETUPOBATh NOJYYEHHBIE PE3YyJbTAThl U OLEHUBATh UX HA COOTBETCTBHE
[IPAKTUYECKON CUTYaIlUU.

OcCHOBHBIE JIMHMM COJEpKaHMs Kypca MaTreMaTuku B 5—6 kimaccax —
apumeTnieckas ¥ reOMeTpUYECKas, KOTOPbIE pa3BUBAIOTCS MapasuIeNIbHO, KaXaast
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJHAKO, HE HE3aBUCUMO OJIHA OTAPYTroM,
a B TECHOM KOHTAaKTE€ M B3aUMOJAECHCTBUU. Takke B Kypce MPOUCXOJUT 3HAKOMCTBO
C DJIEMEHTaMHM anreOpbl U ONMUCATENbHON CTATUCTUKH.

N3yuenue apudmeTrueckoro Marepuaia HauMHAETCS CO CUCTEMATU3aluU U
pPa3BUTHUA 3HAHUI O HAaTypaJbHbIX YUCIAX, MOJYYEHHBIX B HaYaJIbHOU 1iKkoue. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTENIBHOW TEXHUKH U (HOPMUPOBAHHUE HOBBIX
TEOPETUYECKUX -3HAHUM COYETAETCS C PA3BUTHUEM BBIYMCIMTENIBHON KYJIbTYpPHI, B
YaCTHOCTU ¢ OOyYE€HHUEM MPOCTEHIINM MpUEMaM MPUKHUJIKU U OLEHKU Pe3yJbTaTOB
BbluMciIeHUN. WM3yueHue HaTypalibHbIX 4YHCeN MpoAokKaeTcss B 6 kiacce
3HAKOMCTBOM C Ha4yaJIbHbIMHU NOHATUSMH TEOPUHU JETUMOCTH.

Hpyroit KpynHbIi 0JI0K B COJIep>KaHUH apU(PMETUYECKON IMHUU — ITO IPOOH.
Hauaso n3yuenus 0OObIKHOBEHHBIX U JECATUUYHBIX APOOEi OTHECEHO K 5 Kiaccy. ITo
NEPBBIA 3TAll B OCBOCHUH APOOE, KOT/ia MPOUCXOJAUT 3HAKOMCTBO C OCHOBHBIMHU
UesiMU, TOHATHSAMU TeMbl. [Ipyu 3TOM paccMoTpeHre OOBIKHOBEHHBIX ApoOeil B
NOJTHOM  O0BEME  TMPEAlIeCTBYeT M3YYEHHUIO JIECATHMYHBIX  JpoOeH, d4To
1eJIECO00Pa3HO C TOYKU 3PEHMsI JIOTMKU H3JI0KEHHMsS YMCIOBOW JIMHUHU, KOI/a
npaBuia JEHCTBUM ¢ 1eCATUYHBIMU IpOOSIMU MOKHO 0OOCHOBATh YK€ U3BECTHBIMU
QJITOPUTMAaMHU BBITIOJIHEHHUS IEUCTBUM ¢ OOBIKHOBEHHBIMU JIpOOSIMU. 3HAKOMCTBO C
JECSITUYHBIMU APOOSIMHU PACIIUPUT BOZMOXHOCTHU JJIsi NOHUMAaHHUS 00yYaroUIMMUCS
IIPUKJIAHOTO IPUMEHEHUS HOBOU 3aIIMCH NP U3YYEHUU APYIUX NPEIMETOB U IIPU
IPAKTUYECKOM HCIONb30BaHUU. K 6 Kiaccy OTHECEH BTOpPOM 3Tall B M3y4YEHUH
ApoOel, TIAe MPOUCXOAMT COBEPLICHCTBOBAHME HABBIKOB CPABHEHUS WU
npeoOpa3zoBaHusl ApoOei, OCBOCHHE HOBBIX BBIUHCIUTEIBHBIX aAJITOPUTMOB,
OTTAYMBAHUE TEXHUKHU BBIUUCICHAW, B TOM YHCIJIE 3HAYCHUN BBIPAXKCHUM,
COJIEPIKAIIMX U OOBIKHOBEHHbBIE, U IECATUYHbIE APOOU, YCTAHOBICHUECBI3EH MEXKIY
HUMH, pacCMOTpEHHME MPHUEMOB pelleHus 3agad Ha apoou. B Havame 6 kiacca
IIPOUCXOUT 3HAKOMCTBO C IIOHATHEM IIPOLICHTA.

OCOOeHHOCTBIO H3Y4YEHHsS] TOJOKUTEIbHBIX W OTPULATENIBHBIX YHCEI
ABJIAETCS TO, YTO OHM TaK)KE€ MOTYT pacCMaTpUBATHCA B HECKOJIBKO 3TaroB. B 6
KJIacce B Haudane u3ydeHus TeMbl «lloyloKnTenbHBIE M OTPULIATEIIBHBIE YHCIIA»
BbIIensieTca noarema «llemple 4ymcnma», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATEIIBHBIMY YUCIIAMU U ACUCTBHUIMU C ITOJIOKUTEIBHBIMA 1 OTPULIATEIbHBIMA
YHUCJIaMH IIPOUCXOJUT HA OCHOBE COJEPKATEIBHOI'O0 MOAX0Ja. JTO MO3BOJSAET HA
JOCTYITHOM YpPOBHE ITO3HAKOMHUTH YYAIIUXCS IMPAKTHYECKH CO BCEMH OCHOBHBIMH
MOHATHAMHU TEMBI, B TOM 4YMCJIE€ W C NPAaBUIAMU 3HAKOB IIPU BBIIIOJHEHUU
apupMETHIEeCKUX JercTBUil. M3ydeHWe paroHaIbHBIX 4YHCET Ha JTOM HE
3aKOHUYUTCA, a OyJeT MNpOJOJDKEHO B Kypce anreOpel 7 Kiacca, 4TO CTaHET
CJIEAYIOIIHMM IPOXOJOM BCEX NPUHLHUIHAIBHBIX BOIIPOCOB, TEM CAMBIM

12



paszeneHue TpyAHOCTEH 00JierdaeT BOCIPUATHE MaTepuaia, a paclpeaesieHue BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTU MPHUOOPETAEMBbIX HABBIKOB.

[Ipy 00yyeHUHN peleHnI0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax MCHOJB3YIOTCS
apudmMeTruecKkue NpuUEMBbl pelieHus. TEeKCTOBbIE -3ajlaud, peliaeMble MpU
O0TpabOTKE BBIYMCIUTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3a/laud
CIEAYIOIMX BUJIOB: -33/1a4d HA JIBI)KCHHUE, HA 4YacTH, Ha TMOKYIKH, Ha paboTy U
MPOU3BOAUTEIBHOCTh, HA MPOILIEHTHI, HA OTHOLICHUs W mponopiuu. Kpome toro,
oOy4aromuecs: 3HaKOMSTCS ¢ MpUEMAMH PEIIeHUs 3a7a4 IepeOopoM BO3MOKHBIX
BapUAHTOB, yuaTcsa paboTaTh ¢ uHGOpPMAaIMEl, MpeIcTaBICHHON B (hopMe TabmauIy
WU JAarpaMm.

B paGoueit mporpamme npenycMoTpeHo GopMUPOBaHUE MPONEAESBTUUCCKUX
anreOpanyeckux mpeacTtaBieHuid. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCTIA B
3aBUCUMOCTH OT MAaTEMAaTHYE€CKOTO KOHTEKCTAa BBOJMTCS MOCTENEHHO. bykBeHHas
CHUMBOJIMKA IUPOKO UCTIOIB3YETCS MPEAKIEC BCETO JIJISl 3aMUCH OOITUX YTBEPIKICHUM
U TpemyiokeHui, ¢GopMmyll, B YaCTHOCTH JJIsI BBIUYKCICHUS TE€OMETPUUYCCKHUX
BEJIMYMH, B KAUECTBE «3aMECTUTEIS» YHUCIIA.

B kypce «MartemaTtnka» 5—6 KjlacCOB MpeACTaBIEHA HAIJIAIHAs T€OMETPUSI,
HalpaBJieHHass Ha pa3BUTHE OOPA3HOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUsI, H300pa3UTEIbHBIX YMEHHH. ODTO BaXHbIM JTall B HW3yYCHUH
r€OMETPUM, KOTOPBIA OCYILIECTBISAETCS Ha HarJIsIHO-TIPAKTUYECKOM YpPOBHE,
OMMpAETCS HAa HArJIsJHO-00pa3HOE MbIIUIeHHEe oOydaromuxca. boibiias poiib
OTBOJIUTCS MMPAKTUYECKOU AEATEIBHOCTH, OIBITY, SKCIEPUMEHTY, MOJAEIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCS C T€OMETpUUEeCKUMHU (UTypaMu Ha IUIOCKOCTH U B
POCTPAHCTBE, C UX MPOCTEHITUMHU KOHPUTYpALUSIMHU, ydaTcd M300paXkaTh UX Ha
HEJIMHOBAHHOMW U KJIeT4aTo Oymare, pacCMaTpUBaIOT UX MPOCTeHIe cBolcTRa. B
npolecce U3y4eHHs HArJIsAHOM T€OMETPUU 3HAHMSI, MOTyYeHHbIE 00YJaroIMMUCs
B HayaJbHOM LIKOJIE, CHCTEMATHU3UPYIOTCS U PACIIUPSIIOTCA.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ydyeOHOMY IUIaHy B 5—6 Kjaccax M3y4aeTcs WHTETPUPOBAHHBIN
npeaMer «MaTeMaTthka», KOTOPBIM BKIIOYAeT apu(MeTHUYecKuil Marepuan Hu
HaTrJIIHYI0O TEOMETPHUIO, a TakKe IMPOIMEJACBTHUECKUE CBEACHHUS W3 alreOphl,
AJIEMEHTHI JIOTUKYU Y HadaJla ONHUCATEIbHON CTATUCTUKH.

Copaep)xxaHue yuyebHoro kypca (no rogpam obyueHums)

5 KJIace

Hamypanvnoie uucna u nyno

Hatypansnoe uucno. Psa natypansabix uncen. Yucno 0. M3o0paxkenue
HaTypaJIbHBIX YUCETI TOUKAMU Ha KOOPAUHATHOMN (UMCIOBOM) MPSIMOIA.

[lTo3unnoHHass cucreMa cuucieHus. PuMckas Hymepanus Kak IpuMep
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HETO3UITMOHHOMN CUCTEMBI cCUMCieHus. JlecaTuuHas cucTemMa CUYUCICHUSI.

CpaBHeHUE HaTypaldbHBIX YHCEJ, CPABHEHUE HATYPAIbHBIX YHCEN C HYJIEM.
CrnocoObl cpaBHeHMs1. OKpYIJIEHHE HAaTYPaJIbHBIX YUCEN.

CrnoxeHue HaTypadbHbIX YKCEIT; CBOMCTBO HYJIS IIPU CJIOXKEHUH. Bhruntanue
KaK JIelCcTBUE, 0OpAaTHOE CIIOKEHUIO0. Y MHOKEHUE HATYpalIbHBIX YHCEIT; CBOMCTBA
HYJISI U €IUHULIBI TIPU YMHOKEHUU. J[eJieHne Kak qeicTBre, 00paTHOE YMHOXKEHUIO.
Kommionentsl  neiicTBuii, CBs3b Mexay Humu. [IpoBepka  pe3ynbprara
apudmMeTrueckoro naeucTBusa. llepemMecTuTeNbHOE W COYETATEIbHOE CBOICTBA
(3aKOHBI) CJIOKEHHMSI M YMHOXEHHUSI, paclpeeuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHHUS.

Ucnonw3oBanue OyKB AJ1st 0003HaYEHUSI HEU3BECTHOTO KOMITOHEHTA U 3alHUCH
CBOMCTB apu(pMETUUECKUX JCHCTBUA.

Jlenutenu W KpaTHbIE 4YHCIIA, pa3ioKEeHHEe Ha MHOxuTenu. llpocteie u
cocTtaBHble yncna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM. 3aluCh 4YHCJIa B BUJIE CYMMBI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BeIpakeHHE. BbIYMClIeHUE 3HAYCHUN YHCIIOBBIX BBIPAXKEHUI;
MOPSIZIOK  BBITIOJIHEHUST  JedcTBuil.  Mcmonp3oBaHWE  TNPU  BBIYMCICHUAX

EPEMECTUTETBHOTO u COUYETATEIILHOTO CBOMCTB
(3aKOHOB) CIIOKEHUS U YMHOXEHUS, PACIIPEICTUTEILHOTO CBOMCTBA YMHOKEHUS.
/Jlpoou

[IpencraBnenne o Japobu Kak cmoco0e 3amucu  YacTU  BEJTUYHUHBI.
OO6bIkHOBeHHBIE Ipobu. [IpaBuiibHBIC U HENpaBUIIbHBIE ApoOK. CMmeliaHHas 1poOb;
IpeACTaBICHNEe CMENIaHHOW JpOoOM B BHJEC HENPABWIBHOW IpoOU M BBIJCICHUE
IIEJI0M YacTH YKClia U3 HEeMpaBUIbHON apodu. M3obpakeHune apoOelt Toukamu Ha
quciioBo# mpsimoil. OcHoBHOE cBOMCTBO Apoou. Cokparnienue npobeit.[lpusenenne
npoOu K HOBOMY 3HaMeHartelno. CpaBHeHHE JpoOei.

CrnoxeHue U BeIUUTAHHUE JIpoOei. YMHOKEHHUE U JeTIeHUE ApOoOeH; B3aMHO
obOpatHbie 1pobdu. Haxok1eHre 9acTu 1eI0ro U IeJI0ro Mo €ro YacTH.

Jlecatnunas 3anmuch aApoOei. IlpencTaBieHune AECATUYHOW APOOU B BHJIC
0ObIKHOBEHHOU. M300pakeHne JeCATUIHBIX IPO0ei TOUKaMU Ha YUCIOBOUTIPSIMOM.
CpaBHeHHUE AECATUYHBIX IPOOCH.

ApudmeTndyeckue JEUCTBUSA C JCCATHYHBIMU ApoOsmu. OKpyrieHue
JECATHYHBIX IpOOCi.

Pewienue mexkcmoeguix 3a0au

Pemenne TekcTOBBIX 3amad  apupMeTHYeCKUM crocoOom. Pemenue
JOTHYCCKUX 3anad. PemeHue 3amad mepeOoOpoM BCeX BO3MOMKHBIX BapHAHTOB.
Hcnonb3oBanue npu pelieHuu 3aa4 TaOJUI] U CXEM.

Pemienue 3amau, copepkaliux 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYUHBI:
CKOpOCTh, BpeMs, pacCTOsSHUE, IIeHa, KOJHUYECTBO, CTOMMOCTb. EJIMHUIIBI
M3MEPEHUS: MacChl, 00BEMa, IIEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEXITY
€IMHUIIAMH U3MEPEHHUS KK 10U BETUIUHBL.

Pemienre OCHOBHBIX 3aj71a4 Ha JIPOOH.

[IpencraBneHne faHHBIX B BUE TAOJIUII, CTOJ0YATHIX JHATPAMM.
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Haznaonaa zeomempus

Harnsgueie mpencrtaBineHus o ¢urypax Ha IUJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YIroJl, JIOMaHasi, MHOI'OYI'OJIbHUK, OKPYXKHOCTb, Kpyr. Yroi. lIpsamon,
OCTpBIN, TYIIOX U pa3BEPHYTHIN YIJIBL.

JlnmuHa oTpe3ka, METPUUYECKUE €AUHUILIBI JJIMHBI. [[TMHa JOMaHOW, IEPUMETP
MHOTI'OYT'OJIbHUKA. I3MepeHne u MOCTPOEHUE YIJIOB € IIOMOUIBIO TPAHCIIOPTUPA.

Harnsgueie npencraBieHuss o Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHHUK;
MPSIMOYTOJILHUK, KBaAPAaT; TPEYTOJbHUK, O PABEHCTBE QUTYD.

N3o0paxenue ¢uryp, B ToM umcie Ha kiaetdator Oymare. [locTtpoenue
KOH(UTrypauuii U3 yacted NpsAMON, OKPYHOCTH Ha HEJTMHOBAHHON W KJIeT4aTon
Ooymare. Mcnonb30BaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJILHHUKA, KBaIpaTa.

[Inomane TPSAMOYroJbHUKA W MHOTOYTOJBHMKOB, COCTABJICHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHcie (uryp, u3o0paxEHHbIX Ha KjieTdyarod Oymare.
EnuHuiel uamMepeHust mionaau.

Harnsgaeie mpeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIN
napajuieNenuIe] I, Ky0, = MHOTOTPaHHUKH. N3o0paxkeHne  MPOCTEHIIUX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamenenunena. Co3gaHue Mojenei
MHOTOTPaHHUKOB (M3 Oymaru, MpOBOJIOKH, TNIACTUIIMHA | JIP.).

O0BEM TNPSAMOYTOJBHOTO Mapajenenumena, kyda. EauHunbl usmepeHus
o0BbéMma.

6 kaacc

Hamypanvnuie uucna

Apudmerrnyeckue ACHCTBUS C MHOTO3HAYHBIMU HATYPaJbHBIMU YHCIIAMHU.
YucrnoBble  BBIp@KEHUS, TMOPSAOK  JCHCTBUIM,  HMCIOJIb30BaHUE  CKOOOK.
Hcnonp3oBaHue Npy BHIYUCIEHUAX NEPEMECTUTEIBHOTO U COYETATEIBHOTO CBOMCTB
CJI0KE€HHMS U YMHOKEHHS, PACIIPEAEIUTENBHOTO CBOMCTBA YMHOKEHUS. OKpyTIIEeHHE
HATypaJIbHBIX YUCEI.

JlenuTenu U KpaTHBIC YUCiIa; HAMOOIBITNN OOMINN JACIUTENIb 1 HAaUMEHBIIIEEe
oO1ree kpaTHoe. [lenruMocTh cyMMBI U TTpou3BeieHus. [leneHne ¢ ocTaTkoM.

Jlpoou

OObIKHOBEeHHAs1 ApOOb, OCHOBHOE CBOMCTBO JPOOM, COKpAIICHHE IpOOCii.
CpaBHeHue U yrnopsijounBanue Apooeit. Pemenue 3a1a4 Ha HAX0XKACHUE YacTU OT
[EJOr0 M IEJOro Mo ero 4actu. J[poOHoe dYHCciIo Kak pe3ylbTar JeJICHHS.
[IpencraBienue necsITHUHON ApoOU B BUAEC OOBIKHOBEHHOU IPOOU U BO3MOKHOCTh
MIpeICTaBlICHNUs OOBIKHOBEHHOW APOOU B BUAE JMecATUYHOU. JlecsaTuuHble A1podu n
MeTpHudeckas cucreMa Mep. ApudMeTHIecKne JEHCTBUS W YUCIIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHWH. MacmTad, HponopIus.
[IprMmeHeHue mponopui Npy pEeIIeHUH 3aa4.

[TonaTue npoueHTa. BerunciieHue npoueHTa OT BEJIMYUHBI U BEJIMYHUHBI T10
e€ npoueHTy. BoipakeHne MpoleHTOB AeCATUYHBIMU Ipo0siMu. Pemenue 3aqay Ha
MPOLEHTHI. BhIpaXkeHne OTHOIIEHNS BEJIMYHH B MPOLICHTAX.

Ilonoxcumenvuvie u ompuyamesbHbvle YUC1a

[TonoxurenbHble U OTpULATENbHBIE yncaa. Llenpie yncna. Monyine uucna,
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reoMeTpuYecKass HMHTeprperanuss Monayns uucia. HW3o0pakeHue uMcen Ha
KOOPAMHATHOMN NPpAMON. YUHUCIOBBIE IPOMEKYTKHU.

CpaBHeHue uymcen. ApupMeTHyYecKue IEHUCTBUS C TMOJOXKHUTEIbHBIMU U
OTPULIATEIBHBIMHU YHCIIAMM.

[IpssMoyToOJsIbHAS cUcTEMa KOOPAMHAT Ha IIIOCKOCTH. KoopAnHaTel TOUKK Ha
I0CKoCTH, abcuucca u opaunHara. [loctpoenue Touek u GUryp Ha KOOpJAUHATHON
IIJIOCKOCTH.

byxeennuwie ¢vipasricenusn

[Ipumenenue OykB I 3alMCM  MATEMaTUYECKUX  BBIpAXKEHUH U
npennoxxenuid. CBoiicTBa apudmeTnueckux aercTBuil. bBykBeHHbIE BbIpaK€HUS U
YUCJIOBBIE TOJCTAHOBKH. DBYyKBEHHBIE paBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO
KoMIoHeHTa. Dopmyiibl; (GopMysbl TEpUMETpa M IUIOMIAAM MPSIMOYTOIbHUKA,
KBaJipaTa, o0bEMa napasuiesenurnesia u Kyoa.

Pewenue mexcmogix 3a0au

Pemenune TekcTOBBIX 3amad  apumeTHdeckuM crocoOom. Pemenue
Joruyeckux 3anad. Pemienue 3a1au nepebopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pewenne 3amay, copepKalmlMxX 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYHHBI:
CKOPOCTb, BpeEMH, paccTosHUE; LIEHA, KOJIMYECTBO, CTOMMOCTE;
POU3BOJIUTEILHOCTh, BpeMsi, 00bEM paboThl. EauHMIBI H3MEpeHHs: MaccChl,
CTOMMOCTH; pacCTOSIHUS, BPEMEHU, CKOPOCTU. CBS3b MEXKIY EAMHULIAMU U3MEPEHUS
KQKJ10M BEJIMYUHBI.

Pemienne 3amay, CBSI3aHHBIX C OTHOLIEHHWEM, IPOINOPLHOHATBHOCTHIO
BEJIMYMH, MPOIIEHTAMH; PEIICHUE OCHOBHBIX 3aj[a4 Ha TPOOH U MPOIEHTHI.

OueHka W TOpUKUAOKA,  OKPYIJEHHE  pe3ysbTaTta.

CocraBienue OYKBEHHBIX BHIPAXKEHUM 110 YCIOBHUIO 33/1a4H.

[IpencraBienne NaHHBIX C MOMOIIbI0 TaOmUI W AuarpamMm. CtomOyaTtbie
AUarpaMMbl: YTEHUE U NTOCTpOeHUE. UTeHHE KPyrOBbIX AUArPaMM.

Haznaonan zeomempusn

Harnsnseie mpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jy4, yroJj, JIOMaHasi, MHOIOYTOJIbHHK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMHOE pacnosiokeHue ABYX NPSIMBIX Ha IUIOCKOCTH, IlapajuleiIbHbIC
IpsIMBbIE, TEPIECHAMKYJISPHbIE NpsAMble. M3mepeHue pacCTOSHMN: MEXAy ABYyMs
TOYKaMH, OT TOYKH 0 NPSMOU; JUIMHA MapLIPyTa HA KBAJAPATHOU CETKE.

N3mepenne M MOCTpOCHHE YIVIOB C IIOMOIIBIO TPAaHCHOPTHpA. Bumasl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIM, MPSIMOYTOJIbHBIN, TYIIOYT'OJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTpIpEXYTrONbHUK, MIpUMEPBHI
YETBIPEXYTOIBHUKOB. [IpAMOYTroNbHUK, KBAaAPAT: UCIIOIB30BAHNUE CBOMCTB CTOPOH,
yraoB, nuaroHaneid. M3o0pakeHne TeoMETpUYeCKuX (QUTyp Ha HEITMHOBAHHOM
Oymare ¢ WCIIOJb30BAHUEM LUPKYJs, JUHEHKH, YrOJbHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha keT4aTON Oymare.

IlepumeTp MHOroyroipHuka. [loHsTne mowanM QUIYpbl; €IUHULEI
n3Mepenusd miomwanau. [Ipudbamxénnoe namepenue wionaau Guryp, B TOM 4uciie Ha
KBaapaTHOl ceTke. [IpubnmxEHHOE N3MEpEeHHe JUIMHBI OKPY>KHOCTH, IUIOIIAIN
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Kpyra.

CummeTpusi: HeHTpalibHasA, oceBas U 3epKaibHas cuMmMmeTpuu. IlocTtpoeHue
CUMMETPHUYHBIX QUTYD.

Harnsanueie peICTaBIeHUs 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajenenunen, Kyo, mpu3Ma, NOUpaMKaa, KOHYC, IWIMHIP, wWwap U cdepa.
N306paxkenne npocTpaHcTBEHHbIX ¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB,
nunHApa U konyca. Co3gaHue Mojenield MpOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.).

[TonsitTue o0BEMa; equHUIIBI U3MepeHuss o0béMa. OOBEM TPSIMOYTOJIHHOTO
napasuienenurnesna, Kyoa.

MnaHupyeMblie NnpeaMeTHble pe3yJ/ibTaTbl OCBOEHUA pabouen
nporpamMmmbl Kypca (no rogpam obyueHun)

OcBoenune yueOHOro Kypca «MaTtematuka» B 5—6 Kj1accax OCHOBHOM IIKOJIBI
JIOJDKHO O0eCIreunBaTh JTOCTUXKEHUE CISAYIOIINX MPEIMETHBIX 00pa30BaTelIbHBIX
PE3yIbTATOB:

5 KJace

Yucna u éviuucnenusn

[TorumMaTh ¥ TPaBUIBHO  YIOTPEOJATH TEPMHHBI, CBS3aHHBIC C
HaTypaJbHBIMH YHCIaMH, OOBIKHOBEHHBIMH U JICCATHYHBIMH JIPOOSIMH.

CpaBHMBaTh H YIOPSJOYMBATHL HATypajbHbIC 4YHUCIIA, CpPAaBHUBATh B
IPOCTEUININX CIydastX OOBIKHOBEHHBIE APOOH, AECATUYHBIE IPOOH.

CoOTHOCUTH, TOYKY Ha  KOODJAWHATHOM  (YUCIOBOM) TMpsAMOM ¢
COOTBETCTBYIOIIMM €{ YHCIIOM M HM300pa)kaTh HATypaJibHbIE YHCJIa TOYKAMH Ha
KOOPAWHATHOM (YMCIOBOM) NPAMOIA.

Breimonuate apudmeTudyeckue JEHWCTBHS C HATypaJbHBIMM YWCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIITUX CITydasX.

BrIMOTHATH MPOBEPKY, MPUKUIKY PE3YIbTaTa BHIYUCICHUM.

OKpyTJISITh HATypaJIbHBIC YUCIIA.

Pewenue mexcmoguwix 3a0ay

Pemate TekcTOBBIE 3amauM apU(PMETHUUYECKUM CIIOCOOOM U C IIOMOIIBIO
OpraHW30BaHHOI'O0 KOHEYHOTO Iepedopa BCceX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, copepikampue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIWYMHBI:
CKOpPOCTb, BpEMsI, paCCTOSIHUE; 1I€Ha, KOJTUYECTBO, CTOMMOCTb.

Hcrmonp30BaTh KpaTKHE 3alMCH, CXEMBbI, TaOJUIbl, 0003HAYCHUS TIPH
pelleHuH 3aa4.

[Tonp30BaThCS OCHOBHBIMH  €IWHHIIAMH HM3MEPCHHS: IICHBI, MAacChI,
pPacCTOSIHUSI, BPEMEHH, CKOPOCTH; BBIpaXKaTh OJHU EIWHUIIBI BEJIUYUHBI UYepes
TIpyTHe.

W3Bnekarsb, aHATM3UPOBATh, OLICHUBATh WH(POPMAIUIO, MPEICTABICHHYIO B
TaOIMIIEe, Ha CTOJIOYATOM JUarpaMMe, HHTEPIPETUPOBATH MTPECTABICHHBIC JaHHBIC,
HCIIOJIb30BaTh JAHHBIC TIPH PEIICHUN 3a1a4.

Haznaonan zeomempus
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[Tonp30BaThCA r€OMETPUUECKUMHU MOHATUSIMU: TOUKA, MpsIMasi, OTPE30K, JIyY,
YI0JI, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpPA, UMEHIHNX (GOpMy
M3YUYEHHBIX TEOMETPUUECKUX UTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIVIAMH: BEPIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMU: yTOJ, BEPIIMHA, CTOPOHA, JUAroHalb, C OKPYXHOCTBHIO:
paguyc, TMameTp, LIEHTP.

N300paxath u3ydeHHbIE T€OMETpUUECKUE (PUTYphl HA HEJIMHOBAHHOW U
KJIETYATON Oymare ¢ MOMOIIBIO ITUPKYJIS U JTUHEHKH (MPU HATUYUU BO3MOXKHOCTH).
Haxonuth AJiMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MTOMOIIIBIO
JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOUN MJIMHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca (Mpyu HATMYUK BO3MOKHOCTH ).

Hcnonb3oBaTh CBOKMCTBA CTOPOH M YIJIOB MPSAMOYTOJIbHUKA, KBajpaTa JJisl uX
MOCTPOEHUS, BEIYMCIICHUS TIJIOIIAAU U IEPUMETPA.

Beruncnare mepuMerp W IUIONIAAbR KBajpara, NpsIMOYroyibHUKa, (Quryp,
COCTaBJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM uuciie Quryp, n3oOpakEHHBIX Ha
KJIeT4yaToi oymare.

[Tonb30BaThC OCHOBHBIMU METPUUECKUMU E€IWHMUIIAMH U3MEPEHUS JJIUHBI,
IO, BBIPAXKATh OJHU €IMHUIIBI BEIMUMHBI YEPE3 JIPYTHE.

PacnioznaBath mapasuienenumnen, KyO, HCHIONb30BaTh TEPMHUHOJIOTHUIO:
BEpIIMHA, peOpo TpaHb, MU3MEPEHHS; HAXOJIUTh HM3MEPEHHUs TNapalulelenuresa,
KyoOa.

Boeruncnars 00bEM KyOa, nmapaienenunena no 3aJaHHbIM U3MEpPEHUsM,
MOJIb30BAThCs €AMHUIIAMU U3MEpEeHUs 00bEMa.

Pemiate HecnokHbIE 3a1a4l HA UBMEPEHUE T€OMETPUUYECKUX BEJIMYMH B
NPaKTUYECKUX CUTYyalusAX (IpU HAJIUYUHU BO3MOKHOCTH).

6 kiacc

Yucna u eviyucienusn

3HaTh M MOHUMAaTh TEPMHUHBI, CBA3AHHBIE C PA3JIUYHBIMU BUJAMH YUCET U
croco0amu UX 3aIUCH, IEPEXOTUTH (€CITU 3TO BO3MOYKHO) OT OJTHOM (hOpMBI 3aITUCH
4yucia K Ipyrou.

CpaBHUBATH U YHOPSAIOUYMBATH IEJIbIC YNCIIA, OOBIKHOBEHHBIE U JIECATHUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BeimonHATh, coueTass yCTHbIE M TUCHbMEHHBIE TPHUEMBI, apudMeTHuecKue
JICHCTBUS C HATYPAJTbHBIMU M LIETBIMH YUCIIAMH, OOBIKHOBEHHBIMU U JIECSITHYHBIMU
JIPOOSMU, TTOJIOKUTEITBHBIMU U OTPUIATEIHHBIMHA YUCITAMH.

BoluncnsaTh 3HAY€HUSI YHUCIOBBIX BBIPAKEHUW, BBIMIONHATH MPUKHUIKY H
OLICHKY pe3yJibTaTa BBIYMCICHUM; BBINOJIHATH MpPeoOpa3oBaHUs YHUCIOBBIX
BBIPAKEHU Ha OCHOBE CBOWCTB apu()METHICCKUX JEHCTBUN.

COOTHOCUTh TOYKY Ha KOOPJMHATHOW MPSIMOM C COOTBETCTBYIOUIUM €M
YUCIIOM M H300pakaTh 4YHClIa TOYKAMH Ha KOOPJAWHATHOW MPSMOM, HaXOIUTh
MOJyJIb YUCJIA.

COOTHOCHUTBH TOYKHU B MPAMOYTOJIBHOW CUCTEME KOOPAMHAT C KOOPAUHATAMU
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3TOU TOYKH.

OKpyrJisTh 1ieNble Yucia U JECATUYHbIE NPOOU, HAaXOAUTh MPHUOIMKEHUS
YHUCEJL.

Yucnoevie u OyKeeHHbBIE GbIPAICCHUS

[Tonumats U ynotTpedasiTh TEPMUHBI, CBSI3aHHBIC C 3aMUCHIO0 CTEIICHU YHCIIA,
HaxOJIUTh KBaJpaT W KyO YMCIIa, BBIYUCISATH 3HAYEHUS YHWCIOBBIX BBIPAKECHUI,
coAepKallX CTEICHHU.

[Tonp30BaThCs MpPU3HAKAMU JICIMMOCTH, PACKIAAbIBATh HATYPAJIbHBIE YKCIIA
Ha MPOCTbIE MHOKUTEH.

[Tonp3oBaThCcss MacITaboM, COCTABIIATh MPOIMOPIIUU U OTHOIIICHHUS.

Hcnonw3oBaTh OYKBHI 151 0003HAYCHUS YU CEIT TIPU 3aMUCU MAaTEeMAaTHUYECKUX
BBIPKEHUH, COCTABIIATH OYKBEHHBIC BRIPAKECHUS U (POPMYJIIbI, HAXOIUTh 3HAUCHUS
OYKBEHHBIX  BBIPQXKEHUM, OCYIIECTBIsASI  HEOOXOJIWMBIE  TOJCTAHOBKU W
npeoOpa3zoBaHusl.

Haxonuth HEM3BECTHBIN KOMIOHEHT PABEHCTRBA.

Pewenue mexcmogix 3a0au

Pemrate MHOTOIIIArOBBIE TEKCTOBBIC 3a7]a4U apU(PMETHIECKUM CIIOCOOOM.

Pemate 3amaum, CBSI3aHHBIE C OTHOIIEHUEM, MPONOPIMOHATBHOCTHIO
BEJIMYWH, IPOIICHTAMU; pellaTh TP OCHOBHBIC 3a/1a4l Ha JPOOU U MPOIICHTHI.

Pemate 3amauu, copaepikaliue 3aBUCMMOCTH, CBSI3BIBAIOIIUME BEJIWYMHBI:
CKOPOCTb, BpeEMH, paccrosiHue, LIEHA, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOJIUTEILHOCTh, BpeMsi, 00bEMa palOThl, HCIONB3YsS apuPpMETHYECKUE
NEUCTBHS,  OLIEHKY, MPUKHUAKY; I[OJb30BAThCA  EIWHHUIAMU  HU3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CoctaBisaTh OYKBEHHBIE BBIPAKEHUS MO YCIOBHIO 33/1a4H.

N3Bnekars wH(pOpManmio, NMpeaCTaBICHHYIO B TaOJWIaxX, Ha JIMHEHHOM,
CTONOYATON WM KpPYroBOW JWarpaMMmax, WHTEPIPETUPOBATH IMPEACTABICHHbBIC
JAHHBIE; UCIIOJIb30BATh JAHHBIE MPU PEUICHUU 3aaY.

[IpencraBnars nHGOPMAITHIO ¢ TTOMOIIBIO TAOIHUII, JIMHEHHON U cTOI0YaTON
Iarpamm.

Haznaonan zeomempus

[TpuBoaUTh TpUMEpPHI OOBEKTOB OKPYXAIOIIETO0 MHUpPA, HUMEIONNX (GopMy
M3YYCHHBIX TEOMETPUUYECKHX ITUIOCKMX M TMPOCTPAHCTBEHHBIX (GUTYpP, MPUMEPHI
pPaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath ¢ TMOMOIIBIO IUPKYJA, JUHEHKH, TpaHCHOpTHpa Ha
HEJIMHOBAaHHOW M KjeTdyatod OyMare H3y4YeHHbIE IIJIOCKUE T€OMETPUUYECKUE
burypsl 1 KOHPHUTYpaH, CHMMETPUYIHBIC (PUTYPHI (TIPY HATMYHHA BO3MOKHOCTH).

[lonp30BaThCs ~ TE€OMETPUUECKUMHU  TOHSATUSIMH:  PABEHCTBO  (uryp,
CUMMETpPHS; HCIOJIb30BaTh TEPMHUHOJOTUIO, CBA3AHHYKD C CUMMETPHUEH: OCh
CUMMETPHUH, LICHTP CUMMETPUHU.

Haxonute BenWUYWHBI YIVIOB HM3MEPEHHEM C IOMOIIBIO TPAHCHOPTHUPA,
CTPOUTDH YTJIbl 33JJTAaHHOW BEJIMYMHBI, NMOJIH30BATHCS MPU PEIICHUH 3a]1a4 TPalyCHOMN
Mepo# yrioB (IIpU HAJUYUU BO3MOXXHOCTH); Paclo3HaBaTh Ha YepTEkKax OCTPHIH,
PSAMOM, Pa3BEPHYTHIN U TYIIOW YIJIBL.
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Beluncnare OuHY JIOMaHOW, MEPUMETP MHOTOYTOJIbHUKA, I10JIb30BaThCA
€IUHULAMH U3MEPEHNUS JUIMHBIL, BBIPAKATH OJHU €IUHUIIBI U3BMEPEHUS JIJINHBI Yepes3
IpyrHe.

Haxonutse, ucrons3ys 4epTERHBIE MHCTPYMEHTBI, PACCTOSHUSA: MEKTYABYMSI
TOYKaMH, OT TOYKH J0 NPSAMOM, ININHY IIyTH Ha KBaJAPAaTHON CETKE.

Boruucnare  muomans  QUryp, COCTABIEHHBIX W3  MPSMOYTOJIbHUKOB,
UCII0JIb30BaTh pa30MeHne Ha MPSAMOYTOJIBHUKH, HAa paBHbIE (DUTypbI,JOCTpauBaHUE
110 IPSAMOYTOJIBHUKA; TI0JIb30BATHCSI OCHOBHBIMU €MHULIAMH U3MEPEHUS IO/,
BBIpa)kaTh OJHU €IUHULIBI U3MEPEHUS IUIOLIAAN YEPE3 APYTHE.

Pacno3HaBaTh Ha MOJENSAX M M300paXKEHUAX MUPAMHUIY, KOHYC, LIMIUHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpILIMHA, peOpo, I'paHb, OCHOBAHUE, Pa3BEPTKA.

N306paxkath Ha kieTyaToil Oymare mpsIMOYTOJBHBIN mapasuienenumnes (mpu
HAJIMYUU BO3ZMOXKHOCTH).

Bobruucnisars 00bEM MPSMOYTOJIBHOTO Mapasuieienumnena, Kyoa, mojab30BaThCs
OCHOBHBIMU €IMHHUIIAMU U3MEpEHUs1 00bEMA; BHIpAXKATh OJHU €IUHUIIBIN3MEPEHUS
o0BbEMa uepes Apyrue.

Pemate HecnokHbIE 33a/1aud HAa HAXO0XKACHUE T€OMETPUYECKUX BEIMYMH B
NPaKTUYECKUX CUTYALUsX.
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PABOYASA ITPOT'PAMMA
YUYEBHOI'O KYPCA «AJITEBPA». /—9 KJIACCbI

Henn n3zyyenus: yueOHOro Kypca

Anrebpa SBISETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOW IIKOJBI: OHA
obecrieunBaeT M3y4eHUE APYTUX TUCHUILIMH, KaK €CTECTBEHHOHAYYHOIO, TaK W
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOEHUE HEOOXOAMMO JIJIsl MPO0JKEHUS 00pa30BaHUs
U B MOBCEIHEBHOM *W3HU. Pa3BuTre y 00yyarolmuMXcsi HAyYHbIX MPEACTABICHUM

0 MPOUCXOKACHUH
U CYIIHOCTH aJire0pandecKkux abCcTpakiuii, crnocode OTpaKeHUsl -MaTeMaTHIeCKON
HAyKOW SIBJICHUN W MPOIECCOB B MPHUPOJIC W OOIIECTBE, POJIU MATEMaTHYECKOTO
MOJICIMPOBAHMS B HAYYHOM MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHUS U KaY€CTB MBIIUICHUS, HEOOXOIUMBIX JJIsI a/lalTaliy B
coBpeMeHHOM Iu(dpoBoM oO1ecTBe. M3yueHne anredpbl €CTECTBEHHBIM 00pa3oM
obecrieunBaeT  pa3BUTUE  yYMEHUs  HaOMOAaTh, CpaBHMBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTHU MBIIIJICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEUCTBHUS W BBIBOJIBI, (hOPMYJIUPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca aireOpbl 00ecreurnBacT pPa3BUTHE JIOTHUYECKOTO
MBIIUICHUST OOYYaroIIUXCS: OHM HCIOJB3YIOT JEIYKTUBHBIE WM WHIYKTHBHBIC
pac-cyxJeHusi, 0000IIeHre U KOHKpETH3aIluio, abCcTparupoBaHWE W aHAJOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIE OOBEM CaMOCTOSITENBHOU
JESTENBHOCTH  OOYyYaIOIIUXCS, IOATOMY CaMOCTOSITENIbHOE pelieHue 3ajad
€CTECTBEHHBIM 00pa30oM ABISETCS pealu3alueil AesTeIbHOCTHOTO MPUHIIMIIA
oOy4eHUs.

B cTpykType mporpammbl ydeOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOAMYECKUE NUHHM: «Hucina u
BBIUUCTICHUS»; «ANreOpandeckrue BBIPOKEHUSD»; «YPaBHEHUS U HEPABEHCTBAY,
«DyHkuum». Kaxnas u3 3TUX COAEPKATECIbHO-METOAUYECKUX JIMHUN Pa3BUBACTCS
Ha MPOTSHKEHUH TPEX JIET U3YUYEHHs Kypca, €CTECTBEHHBIM 00pa3oM IMepeIuieTasich
U B3aUMOJECHCTBYS C JPYrMMU €ro JHHUSMH. B Xole wu3ydyeHus Kypca
OoOy4JarommMcsl MPUXOIUTCS JIOTUYECKH PACCYXKIaTh, MCIOIH30BATh TEOPETHKO-
MHO>XECTBEHHBIH S3bIK. B CBSI3M ¢ 3TUM 11e1ec000pa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpPBIE OCHOBBI JIOTHKH, [IPOHU3BIBAIOIIAE BCE OCHOBHBIE Pa3Jielibl
MaTeMaTHYeCKOro 00pa3oBaHUS U CIIOCOOCTBYIOIIHE OBJIAJECHUIO 00YUYaIOIIHMMHUCS
OCHOB YHUBEPCAJIBHOTO MaTEMaTUYECKOTO s3blKa. TakuM oO0pa3oM, MOXKHO
YTBEpPXKIaTh, YTO COJEPKATEIBHOM U CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anrebpay sIBASIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue JIUHUM «Yuclia W BBIUHUCICHUS» CIY>XKUT OCHOBOM st
JATBHEHUINIET0 W3yYEHUS MAaTEMATHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyJaroOmIuXxcs
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHSI TMOTH30BATHCS aJTOPUTMAaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX ISl IOBCEIHEBHOM
XKW3HU. Pa3BuTHe NOHATHS O YUCJIE B OCHOBHOM LIKOJIE CBSI3aHO C PAlMOHAIBHBIMHU
M HUpPpalMOHAJbHBIMU  4YHCIaMH, (OPMUPOBAHHEM  TMPEACTAaBICHUM O
JEUCTBUTEIIBHOM YHCIIE. 3aBEPUICHUE OCBOEHUS YHCIIOBOW JIMHUU OTHECEHO K
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cTapiieMy 3BeHy 00111ero o0pa3oBaHusl.

Conepxanue JBYX anreOpandeckux JIMHUN — « AreOpanyecKueBbIPaXKEHUS
n «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO yOOYUAIOIIUXCS
MaTeMaTU4YeCKOro anmapara, HEoOXOJMMOTO MJii PEIICHUS 3ajad MaTEeMaTHKH,
CMEXXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4y. B OCHOBHOU IIKOJIE
y4eOHBIA MaTepuaj rpynnupyeTcss BOKPYT pallMOHAJIbHBIX BhIpaKeHUM. AnreOpa
JEMOHCTPUPYET 3HAUCHHE MaTeMaTHUKM KaK s3bIKa I TOCTPOCHUS
MaTEMaTUYECKUX MOJEIIEU, ONMMCAaHUs MPOLIECCOB U SBICHUN peallbHOro mupa. B
3ajaun 00ydeHus anredpe BXOIAT TaAKKE JaJIbHEHIIee pa3BUTHE AT OPUTMUYECKOTO
MBIIUICHHS, HEOOXOIUMOT0, B YaCTHOCTH, JIJI OCBOCHUsI Kypca MH(GOPMATUKH, U
OBJIaJICHUE HABBIKAMU JIETYKTUBHBIX paccyxaeHui. [IpeoOpaszoBanue CUMBOJIBHBIX
¢dbopM BHOCUT CBOH crielin(pUUeCKUNUBKIIA]] B Pa3BUTHE BOOOpaKEHHU s, CIOCOOHOCTEN
K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxanue  (QyHKIMOHAIBLHO-TpaQUUECKOW  JIMHUM  HAlleJIEeHO  Ha
noJiydeHrne o0yJaromuMuCcs 3HaHUH 0 QYHKIUAX KaK BAXKHEHUIIICH MaTeMaTHUeCKOM
MOJICJIH JIJIsS ONTUCAHUSI M UCCJICIOBAHUS Pa3HO-O00pa3HBIX MPOIIECCOB U SIBJICHUM B
npuposie U obmiecTBe. M3ydeHue HTOro Marepuasia CrocoOCTBYET Pa3BUTHUIO Y
00ydJaromuxcs yMEHHUS UCTIOJIb30BaTh PA3JIMYHBIC BRIPA3UTEIbHBIC CPEJICTBA S3bIKA
MaTeMaTHKd — CJIOBECHBbIE, CHMBOJIMUECKHE, Trpaduueckre, BHOCUT BKJIAJ B
dbopmMupoBaHue MPEACTABICHUM O POJU MAaTEMATHKU B PA3BUTUU IUBWIM3ALUUA U
KYJbTYpHI.

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHe

CornacHo y4yebHOMy IuiaHy B /-9 Kjaccax u3ydaeTcs Y4YeOHBINM Kypc
«Anrebpay, KOTOPBI BKIIOYAET CIEAYIONIME OCHOBHBIE Pa3Jelbl COJEPKAHUS:
«Yucna u BBIYHCICHUS», «ANTeOpanuecKkue BBIPAKECHUS», «YpaBHEGHHS U
HEpaBeHCTBaY», «DyHKIIMNY.

CopeprxaHue yyebHoro kypca (no rogam obyueHums)

S KJ1ace

Yucna u evluucnenusn

PanuonaabHbIe YncIa

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO0]l OT OAHOU (HOPMBI 3amHCH
npobeit k apyroul. IloHATHe panMOHAIBHOIO 4YHCJIA, 3aluCh, CpPaBHCHHE,
VOOpSAIOYMBAHUE  pAllMOHANBHBIX uucel. ApudmeTndeckue JEUCTBUS  C
palMOHAIbHBIMU YKcliaMU. PellleHne 3amad U3 pealbHOM NMPaKTHKWA Ha 4acTH, HA
TPOOH.

Crenenb C HaTypajlbHBIM IOKa3aTelieM: OIpeaeieHrue, MnpeoOpa3oBaHue
BBIpa)KEHU Ha OCHOBE OMpPEAEIICHUS, 3alTUCh OOJBIINX YUCET.

[IponieHThI, 3aMUCh MPOUEHTOB B BHUAE APOOU M ApOoOU B BHJIE€ MPOLICHTOB.
Tpu oCHOBHBIE 3a/1a4M HA MPOLEHTHI, PEIICHHE 33]1a4 U3 PEalbHON MPAKTUKHU.
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[IpumeHeHnEe TNPHU3HAKOB JACAUMOCTH, PA3JIOKCHUE HA  MHOMKUTEIH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas W oOpaTHas
MPONOPIIMOHAIBHOCTH.

Anzebpauueckue svlparxcenus

ITepemeHHBIE, UMCIIOBOE 3HAYEHHUE BBIPAKEHUS C IIEPEMEHHOMN. JlonycTUMBIE
3HAYEHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXIY BEIMUUMHAMU B BU/JIE
dbopmynsl. Beraucnenus no gpopmynam.

[IpeoOpazoBanue OYKBEHHBIX  BBIPDOXKEHUM, TOXJIECTBEHHO  paBHbIC
BBIPKECHUS, MPaBUIIa TPeoOpa3oBaHUs CyMM U MPOU3BEACHUHN, MPpaBUIa PACKPBITHS
CKOOOK Y MPUBEJICHUS TTOIO0HBIX CJIaraeMbiX.

CBolicTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEJIEM.

OnHounensl 1 MHOTOUYIEHBl. CTeneHb MHOTOUWIeHa. CloKeHue, BBIYUTAaHUE,
YMHOKE€HUE MHOTOUJIEHOB. DOpPMYJIbI COKPAIIEHHOTO YMHOKEHHUS: KBaJApaT CYMMBbI
U KBaJipat pazHocTu. Popmyiia pa3HOCTH KBAAPaTOB. Pa3nokeHUEeMHOTOYIEHOB Ha
MHOKUTEJIH.

Ypaenenusn

YpaBHEeHHE, KOpEHb YpaBHEHUS, MpaBWia MPeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHECHUM.

JIluHelHOE ypaBHEHHUE C OJHOM IEPEMEHHOW, YHUCJIO KOPHEW JIMHEWHOTO
YpaBHEHUS, PEIICHUE JINHEWUHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHHI IO YCIOBUIO
3a1a4d. Penienue TeKCTOBBIX 3a/1a4 ¢ MOMOUIBI0 YPAaBHEHUM.

JluneitHOe ypaBHEHHE C ABYMS NEpEMEHHBIMU U ero rpadguk. Cuctema IByX
JUHEWHBIX yPaBHEHHN C JByMs NEPEMEHHBIMU. PerieHue cucteM ypaBHEHHI
croco0oM 1moicTaHOBKU. [IprMepsl perieHust TEKCTOBBIX 33/1a4 C MOMOIIBIO CUCTEM
ypaBHEHUH.

Koopounamot u cpagpuxu. @yukyuu

Koopaunara Touku Ha npsiMoit. YncIIOBBIE IPOMEKYTKU. PaccTosiHue Mexay
JIBYMSI TOUKaMU KOOPAUHATHOW MPSMOM.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca u opAauHaTa
TOYKHM Ha KOOpJAWHATHOU TuiockocTu. [IpumMepst rpadmkoB, 3agaHHBIX (HOpPMYIaMHu.
Urenne rpadmKkoB peasbHBIX 3aBUCUMOCTEH.

[Tonstue ¢ynkmuu. I'padux ¢ynkmuu. CpoiictBa (ynkmil. JluHeitHas
dyukmms, e€ rpaduk. I'paduk Gyakuuu y =[X|. ['padudeckoe pernieHne JIMHESHHBIX
YPaBHEHUU U CUCTEM JIMHEUHBIX YPaBHECHUMU.

6 kiace

Yucna u éviuucnenusn

KBagpatHeiii kopeHb u3 uucia. lloHstue 00 uppanuOHAIBLHOM YHCIE.
Jlecatuunble TpUOIMKEHNUS] UppallMOHANbHBIX yncell. CBoilcTBa apuMEeTHUYECKUX
KBa/IPATHBIX KOPHEW M UX MPUMEHEHHE K MPE0OPa30BAHUIO YMCIOBBIX BBIPAKEHUN
Y BBIYHUCIICHUAM. J|elCTBUTEIIbHBIE YHUCIIA.

CreneHb C UenbIM MoKaszaTeneM U €€ cBoricTBa. CTaHIapTHAsS 3aMKUCh YUCIA.

Anzedpauueckue 8vlparxcenus

KBanpatnelii TpEXWwieH; pa3loKEHUE KBAJAPATHOTO TPEXWIEHA Ha
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MHOKUTEIIN.

Anrebpandeckass apoOb. OCHOBHOE CBOWMCTBO ajireOpanveckoil IpoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JeJeHHe anreOpandyeckux JpoOei.
PanronanbHbIe BEIpAXKEHHS U UX IPEOOpa3OBaHUE.

Ypasunenuna u nepasencmea

KBagpatHoe ypaBHeHue, QopMyla KOpHEH KBaJpaTHOIO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUN, CBOISIIUXCS K JIMHEWHBIM U KBaJIpPaTHBIM.
[Ipocreiimue ApoOHO-palIMOHAIbHBIE YPABHEHHUS.

I'paduueckas uHTEpHpeTavsl ypaBHEHUN C ABYMSI IEPEMEHHBIMU U CUCTEM
JIMHEHHBIX ypaBHEHUW C JBYMsI TepeMeHHbIMHU. [Ipumepnl pemieHus CHUCTEM
HEJIMHEMHBIX YPABHEHUH C JIByMsl IEPEMECHHBIMU.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOoM.

HuciioBele HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OHOM NTEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTemMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

Dynkyuu

[lonstue ¢ynkuuu. OO6nacTb OMpeneNeHuss W MHOXKECTBO 3HAUCHHI
byakuun. CriocoOb! 3aaHus PYHKITUH.

I'padux pysukiuu. Yrenue coiictB pyHkiuu no e€ rpaduky. I[Ipumepsr
rpaduKoB GYHKIUNA, OTPAKAIOUIUX peaTbHbIE MPOIECCHI.

OYHKIMY, OIHUCHIBAIOIINE TMPSAMYI0O U OOpaTHYI MPOIMOPIHOHATIBHBIE
3aBUCHMOCTH, UX rpaduku. yukuun y = X2y = X3, y = Vx, y =[x|. Tpaduueckoe
pelieHrne ypaBHEHU U CUCTEM YPaBHEHHIA.

7 Kaace

Yucna u eviyucienusn

JleicTBUTEIbHBIE YHCJIA

PanronanpHbie ynciIa, UppalMOHANIbHBIC YKCIIa, KOHEYHBIE U OECKOHEUHBIE
JecATUYHBIE 1poOu. MHOXKECTBO NEHCTBUTENBHBIX YHCEI; JEHCTBUTEIbHBIC YHCIIa
Kak OeCKOHEYHBbIE IeCATUYHBIE IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE
MEXIy MHOKECTBOM JECUCTBUTEIBHBIX YACET U KOOPAUHATHOWU MPSMOWM.

CpaBHEHUE JEUCTBUTENBHBIX 4YHCEN, apuMeTHueckne IeHCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

N3mepennsi, npudInkeHusi, OHeHKH

Pasmeppl OOBEKTOB OKpY)KAIOIIEr0 MHpa, [JIMTEIBHOCTH IPOLECCOB B
OKPY’KaroIIEM MUpE.

[Tpubnux€nHoe  3HAYE€HWE  BENMYMHBI, TOYHOCTH  MPHUOIMKECHUS.
Oxkpyrnenue uncen. [Ipukuaka v oleHKa pe3yJIbTaTOB BEIYUCICHUN.

Ypaenenus u nepasencmea

YpaBHeHUs C OAHOH NepeMEeHHOM

JIuneiiHoe ypaBHeHHeE. PemieHne ypaBHEHHM, CBOASIIMXCA K JIMHEHMHBIM.

KBanpatnoe ypaBHeHue. Pemienne ypaBHeHUM, CBOIAIIMXCS K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHnus ypaBHEHUN TPEThEU W YETBEPTOU
CTEIIEHEH Pa3JIOKEHUEM Ha MHOXKHUTEIH.

Peuiennie 1poOHO-paliiOHATbHBIX YPABHEHUH.
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Peltienrie TEKCTOBBIX 3a71a4 alNreOpandyeckKuM METOIO0M.

Cucrembl ypaBHeHHM I

VYpaBHeHHE C ByMs MEpeMEHHBIMU U ero rpaduk. Pemenue cucteM AByx
JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. Pellienue cucteM IByX ypaBHEHUH,
OJIHO M3 KOTOpBIX JIMHEHHOe, a Japyroe — BTOpoil creneHu. I['paduueckas
HMHTEPNPETALUS] CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMU.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOoM.

HepaBencrBa

HucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemenne nuHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOMW. PelienHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJIHOM mepeMeHHo. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpHpeTanyisi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
NEPEMEHHBIMH.

Dynkyuu

KBagpatnunas ¢yukuus, e€ rpadux u cpoiictBa. Ilapabona, KoopauHATHI
BEPIINHBI TapabOoJIbl, OCb CUMMETPUH NapadoJIb.

I'papuxku  Qynxmmii: Yy = kx, y=kx +b, y=ax’ y=ax}
y = vVx, y =|X| u ux cBoiicraa.

Yucnoewvie nocinedosamenvbHocmu

Onpenesienue u cnocoObI 32IaHNS YUCTOBBIX MOCTEI0BATEIbHOCTEM

[TonsiTHE YMCIOBOI MOCAEAOBATEIBHOCTU. 3alaHUE MOCIEI0BATEIbHOCTH
peKkyppeHTHO# dhopmyIon u popMysioi N-ro dieHa.

ApudmMeTnyeckasi M reoMeTprUYeCcKasi MPpOrpeccuu

Apudmernyeckas u reomeTpuueckas mnporpeccun. Popmyssl N-ro 4jieHa
apu(PpMETUIECKON 1 T€OMETPUUECKON MPOTPECCUi, CyMMBI MEPBBIX N UJICHOB.

N3o0paxenne 4iaeHOB apU(METHUYECKOH W TCOMETPHYECKON Iporpeccuid
TOYKaMHM HAa KOOPJAUHATHOM IUIOCKOCTH. JIMHEHWHBIN W 3KCHOHEHUIUAIBHBIN POCT.
CJ10KHbI€ MPOLICHTHI.

8 kiacc

Yucna u éviuucnenusn

IloBTOpeHNe MaTepuasa Kypca MaTeMaTHKH, ajredpbl 5-9 Kiaccos.
IHoaroroBka k OI'9 nu I'BD

JleicTBUTEIbHBIE YHCJIA

PanronanpHbie yncIa, HppaIMOHATIBHBIC YHCIIa, KOHEUYHBIE W OECKOHEUHBIC
JecsATUYHBIE 1poOu. MHOKECTBO NIEWCTBUTEIBHBIX YHCEIT; TEUCTBUTEIbHBIC YHUCTIA
KaKk OECKOHEUYHBIE [eCATUYHBIC IpoOW. B3amMHO OJHO3HAYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JIEMCTBUTEIBHBIX YHACENI U KOOPAUHATHON MPSIMOM.

CpaBHEHHE NEWCTBUTENBHBIX 4YHCEN, apuMeTHdecKkue JeHCTBUA C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

HN3mepenusi, npudJIHKEHU S, OLIEHKH

Pa3Mepbl 0O0BEKTOB OKpYXKAIOLIET0 MHPA, IUTEIBHOCTh MPOLECCOB B
OKPYKaKIIEM MUPE.

[Ipubnux€HHOE  3HAYEHUWE  BEJIIUYMHBI, TOYHOCTh  MHPUOIUKEHUS.
Oxkpyraenune uncen. [[pukuaka u oLeHKa pe3yJbTaTOB BHIYUCICHUN.
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Ypasnuenusn u nepasencmea

YpaBHeHHUA C OHOI MEePeMEHHOM

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIUXCS K JIUHEUHBIM.

KBanpatnoe ypaBHeHue. Penienne ypaBHEHUM, CBOIAIIMXCS K KBaAPaTHBIM.
buxsanparHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUN TPETber U 4ETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOXKHUTEIU.

Pemiennie npoOHO-paliMOHANBHBIX YPaBHEHUM.

Perienrie TeKCTOBBIX 3a/1au anreOpandyeckKuM METOIOM.

Cucrembl ypaBHeHHM I

YpaBHeHHE ¢ AByMS MEpEeMEHHBIMH U ero rpaduk. Pemenue cucrem nByx
JIMHEMHBIX YPAaBHEHUH C AByMs NEPEMEHHBIMU. PellleHne CucTeM JIByX YpaBHEHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
WHTEPIIpETalMs CUCTEMbl YPABHEHUH C JIByMsI IEPEMEHHBIMU.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOM.

HepaBeHcrBa

UucnoBble HEpABEHCTBA U UX CBOMCTBA.

Pemenne nuHEMHBIX HEPABEHCTB C OJHOM NEpPEMEHHOMW. Pelienue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHou. KBaaapaTHble HepaBeHCTBaA.
I'paduueckass wuHTEpHpeTanvisi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
NEPEMEHHBIMH.

Dynkyuu

KBagpartnunas ¢yukuus, e€ rpaduk u cpoiicta. [lapabomna, kKoopauHaTHI
BEPIIMHBI TapadoJibl, 0OCb CHMMETPUHU TTapadoJIbL.

I'papuku ¢yskmmii: 'y = kx, y = kx + b, y = ax®* + bx + c,
y = axd y = axdy =Vx ,y=

U UX CBOMCTBA.

R I=

Yucnoewvie nocneoosamenvHocmu

Omnpenenenue u cocoObl 3aJaHUSI YUCJIOBBIX MOCIEA0BATEIbHOCTEN

[lonsiTHE YMCIOBOM MOCIENOBATENBHOCTH. 3alaHUE MOCIEI0BATEIbHOCTU
peKkyppeHTHO# dhopmyIon u GopMysoi N-ro dieHa.

ApupmMeTHyecKas U reoMeTpUYECKas MPOrPeccuu

Apudmernyeckas u reomeTpuueckas mporpeccun. PopMmyssl N-TO diIeHA
apuPMETUIECKON ¥ T€OMETPUUECKON MPOTPECCUI, CyMMBI TIEPBBIX N YJICHOB.

N300pakeHne 4ineHOB apu(METUUECKOW W TEOMETPUYECKOW MpOTpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHIHAJIBHBIM POCT.

CnoxHbie MPOLEHTHI.
MnaHupyemblie npeagMeTHbIE pe3ybTaTbl 0OCBOEHUA pabouenporpaMmmbl
Kypca (no rogam obyueHus)

OcBoenue ydeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUs JIOJDKHO OOECIEeYMBATh JOCTH)KCHHE CICAYIONIUX TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3yJIbTATOB:

7 kaace

Yucna u éviuucnenus

BeImosiHATh, coueTass yCTHbIE M TMHChbMEHHBIC TPUEMBI, apuU(PMETHISCKUE
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JEUCTBUS C PAIMOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaueHUs YUCIOBBIX BBIpAXXEHUN; MPUMEHSTH Pa3HOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUU JAPOOHBIX BBIPAXKEHUU, COAECPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU.

[lepexoanTs OT OJHOM (HOPMBI 3amucH YKcen K Apyro (mpeoOpa3oBbIBAThH
JNECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B O€CKOHEUHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH U yNOPAI0YMBATH PAIIMOHAIHLHBIC YHCIIA.

OKpyrsTh yucna.

BhINOTHATS TPUKHUAKY U OLICHKY PE3YJIbTaTa BHIYUCIICHUHN, OIICHKY 3HAUEHUN
YHUCJIOBBIX BBIPAKEHUH.

BoINomHATh EUCTBUS CO CTEMEHSIMU C HATYPaJIbHBIMU MOKA3aTEISIMU.

[IpuMeHsTh  NpU3HAKK  JEJIUMOCTH, pa3JIOKEHHWE Ha  MHOXUTEIU
HATypaJIbHBIX YHUCEI.

Pemath mpakTUKO-OPMEHTHUPOBAHHBIC 3a/aud, CBS3aHHBIE C OTHOIIEHUEM
BEJIUYUH, MPOMOPIHUOHATBHOCTHIO BEJIWYMH, TMPOIEHTAMH; HWHTEPIPETUPOBATH
pE3yNbTaThl pelieHus 3a7a4 ¢ y4ETOM OTpaHUYCHMM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue svlparxcenus

Hcnonb3oBaTh anreOpanyecKyl0 TEPMUHOJIOTHUIO U CUMBOJUKY, PUMEHATh
e€ B mpoliecce OCBOCHHs Y4eOHOI0 MaTepuarna.

HaxonuTe 3HaueHusi OYKBEHHBIX BBIPAKEHHM MPHU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUsT  LIENIOTO  BBIPAXKEHHS B MHOTOYIECH
PUBEJICHUEM MOJOOHBIX CIIaraeMbIX, PACKPHITUEM CKOOOK.

BbINONHAT YMHOXKEHHE OJIHOWIEHA HAa MHOTOYIEH W MHOTOWIEHa Ha
MHOTOWIEH, TPUMEHATH (POPMYJIIbI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

Ocy1iecTBasATh Pa3iokKEHUE MHOTOUYIEHOB HAa MHOXHUTEIH C IOMOIIBIO
BBIHECEHHS 32 CKOOKH OOIIETO MHOKHUTEISI, TPYNIIUPOBKH CIAraeéMbIX, TPUMEHEHUS
dbopMyI COKpaIIEHHOTO YMHOKEHUSI.

[IpuMensaTh peoOpa3oBaHUsl MHOTOWICHOB JI PELICHUS pa3INUHbIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHOUN MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHW C HATYPaJIbHBIMH IIOKA3aTEISIMUA IS
peoOpa3oBaHUs BRIPAKCHUI.

Ypaenenusa u nepasencmea

Pemate nvHElHBIE ypaBHEHUs C OJHOW IMEPEMEHHOW, NMPUMEHSS IMpPaBUia
nepexojia OT UCXOAHOTO YpaBHEHUS! K paBHOCUIIbHOMY emy. [IpoBepsiTh, siBIseTCs
JIM YUCJIO0 KOPHEM ypaBHEHUS.

[TpumensaTs Tpaduueckne METOIBI NPHU PENICHUH JIMHCWHBIX YpPaBHEHUN U
UX CUCTEM.

[logOupars mpuMepsl map YUCEI, SIBISIOMIUXCA PEIICHHEM JIUHEHHOIO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMH.

CrpouTh B KOOPAUHATHOM INTIOCKOCTH I'PaUK JIMHEHHOTO YpPaBHEHUS C IBYyMS
MEPEMEHHBIMU; TOJIBb3YSICh TPAPUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
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ypaBHEHUS.

Pemiath cuctembl ABYX JMHEHHBIX YpaBHEHUN C JByMs MEPEMEHHBIMH, B
TOM 4HucJe TpadUUECKH.

CocTaBisaTh M pelmaTh JHMHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX
YPaBHEHMI 10 YCIOBHIO 33141, HHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3a71a4y IIOJIy4YECHHBIN PE3yJIbTar.

Koopounamowt u epagpuxu. @ynukyuu

N300paxkaTh HA KOOPAMHATHOMN MPSMOI TOUKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbL; 3alIMChIBATh YUCIOBbIE TPOMEKYTKU HA
anreOpanyecKoM sI3bIKE.

OtmeyaTh B KOOPJAMHATHOMN IUIOCKOCTH TOYKHU MO 33JaHHBIM KOOpAMHATaM;
cTpouTh rpaduku TMHEHHBIX QyHKIUH. CTpouTh rpaduk GyHKIMEU Y =|X|.

OnuceiBaTh € TMOMOILIBIO (YHKUUNA H3BECTHBIE 3aBUCHUMOCTH MEX]Y
BEJIMYMHAMH: CKOPOCTb, BpPEMs, PACCTOSHUE; II€Ha, KOJWYECTBO, CTOMMOCTH;
IPOU3BOJIUTEILHOCTD, BPEMsi, 00BEM padOTHI.

HaxonuTe 3HaueHre QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuii cnoco0 MpeACTaBlIEHUs U aHalW3a WUH(pOpMAIUU;
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPa(UKOB peasbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

8 ki1acc

Yucna u eviyucienusn

Hcnonp30BaTh HayaJdbHbBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
quCcell JJIs CPAaBHEHUS, OKPYTJICHHS] U BBIYUCIICHHM; U300pakaTh NEeHCTBUTEIbHBIC
yycia TOYKaMU Ha KOOPAUHATHOMN HpsIMOM.

[IpumeHsaTs TOHSATHE apU(METUUECKOr0 KBAAPATHOTO KOPHS; HAXOAHUThH
KBaJIpaTHbIE KOPHHU, UCIOJIb3YS MPU HEOOXOAMMOCTH KAJIBKYIATOP; BBIMOIHSATH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEPKAIIUX KBAJApPAaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBa KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX U MAJIBIX YHUCEN C TTOMOUIBIO JI€CSITHYHBIX
npoOeii u creneHeit yucna 10.

Anzebpauueckue evipasiceHus

[IpuMeHAT, NOHATUE CTENEHH C UEJIbIM [OKAa3aTelieM, BBINOJIHATh
npeoOpa3oBaHus BRIPAKEHHM, COIEPIKALUX CTEIEHH C LIETIbIM MTOKA3aTEIIEM.

BEITIONTHATE TOXKIECTBEHHBIE MPEOOpa30BaHUs PAMOHATBHBIX BBIPAKCHHM
Ha OCHOBE TIPaBWJI ICUCTBHUI HAJl MHOTOWICHAMH U aJIreOpandecKuMU IPOOSIMH.

PacknaapiBaTh KBagpaTHBIM TPEXUIIEH HA MHOKHUTEIIH.

[TpuMensTh NpeoOpa3oBaHus BbIPAXKEHUH IJI PEIICHUS PAa3IMUHbIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Ypaenenus u nepasencmea

Pewiats nuHeiiHble, KBaApaTHbIE YPAaBHEHUS U PALMOHAIIbBHBIE YpAaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIByX YPABHEHUH C IByMsI IEPEMEHHBIMU.

[IpoBoaUTE MpOCTENIINE UCCIIENOBAHNS YPABHEHNU U CUCTEM YPaBHEHHH, B
TOM YHCJI€ C IPUMEHEHUEM I'paUUECKUX MpeAcTaBiIeHU (yCTaHABIUBATh, UMEET
JIM YpaBHEHHUE WJIM CUCTEMA YPaBHEHUI PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U Ip.).
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[lepexonuth OT croBeCHOM (OPMYIUPOBKHU 3ajauu K €€ anareOpandyeckou
MOJIEJIA C TOMOIIBI0 COCTABJICHUS YpPAaBHEHUSI WJIM CHUCTEMBl YpPaBHEHHIA,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4d MOJYYEHHBIN pE3yJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JMJIsi CPAaBHEHUSA, OLICHKH;

peliaTh JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI; 1aBaTh

rpaduyecKy0 WUTIOCTPALIMI0 MHOXKECTBA pELICHUM HEPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB.

Dynkyuu

[TonuMaTe U UCMONB30BaTh (PYHKIIMOHAIbHBIC TOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHUS); OMNPENesATh 3HAYeHUE (PYHKIMH IO 3HAYCHUIO
apryMeHTa; OnpeensTh CBOMCTBa QYHKIUU 1O €€ rpaduKy.

Crpoutb rpadukn d1eMeHTapHbIX GyHKiuil Buga Y = X5,y = X3,y = Vx ,
y=|X|; omuceIiBaTh CBOMCTBA YMCIOBOM PyHKIIMHU 110 €€ TpaduKy.

9 knacce

Yucna u eviuucnenusn

CpaBHUBATH U YNOPSIAOUYUBATH PALIMOHAIIBHBIC M UPPALlMOHAJIBHBIE YHUCIIA.

Beimonusate apudmerndyeckne JEUCTBUS C PalMOHAIBHBIMH UYHCIIAMH,
coyeTas YCTHbIE M TIMCbMEHHbIE NPUEMBI, BBINOJHATh BBIYMCICHUSA C
UppalvOHAIbHBIMU YHCIIAMU.

Haxonuth 3HaueHusi CTENEHEH C LEIbIMUA TOKa3aTeJsIMU U  KOPHEH;
BBIYUCIIATh 3HAYEHUS] YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisIiTh JI€MCTBUTEIBHBIE YHCIIA, BBINOJHATh NPUKUAKY pE3yJibTara
BBIYMCIICHUH, OLICHKY YHUCJIOBBIX BbIPAKECHUM.

Ypasnuenun u nepasencmea

Pemate yiMHENHBIE M KBaJpaTHBIE YPaBHEHUs, YPABHEHUS, CBOISILLMECS K
HUM, TPOCTeiIne TpoOHO-pallMOHATBHBIC YPaBHEHUS.

Pemate cuctembl AByX JIMHEHMHBIX YpPABHEHUM C JABYMs NEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHECHUE HE SIBIISECTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3adaud anreOpaueckKuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUU C IBYMS IIEPEMEHHBIMM.

[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C MPUMEHEHUEM TpauuecKuX MpeacTaBlieHuil (YCTaHaBIUBATh, UMEET
JIY ypaBHEHUE WJIU CUCTEMA YPABHEHUMN PEUICHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pewiath nuHeliHble HEPABEHCTBA, KBaAPATHBIE HEPABEHCTBA; M300paxaThb
pEILICHUE HEPABEHCTB HA YMCIOBOM MPAMOM, 3aIlUCHIBATh PELICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cHCTEMBI  JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAaJpaTHOE HEPABEHCTBO; M300pa)kaThb PEIICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMACHIBATH PEUICHUE C IIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 33/1a4.

Dynkyuu

Pacno3naBath GyHKIIMU U3y4eHHbIX BUIOB. [l0Ka3bIBaTh CXeMaTUYECKU
pacIooKeHHe Ha KOOPAMHATHOM IJIOCKOCTH TpaduKoB GyHKIMIA Buja: Y = KX, Y

= kx + b,y = a2y = ax®,y = Vx, y=|x| B 3aBHCHMOCTH OT 3HAUCHHiI
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K03 (PULIMEHTOB; ONUCHIBATh CBOMCTBA () yHKLIUH.

Crtpoutb 1 M300paXkaTh CXeMaTH4YECKH rpaUKU KBaAPATUYHBIX (YHKIIHMH,
ONMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIMI MO UX Tpadukam.

Pacno3HaBaTh KBagpaTuyHyr0 QyHKIUIO MO (hopMyse, IPUBOJAUTH IPUMEPHI
KBaIpaTUYHBIX G YHKUUNA U3 peaTbHOM KU3HU, (PUBHKHU, TEOMETPHH.

Apupmemuueckan u ceomempuyueckas npozpeccuu

Pacnio3HaBaTh apuU(pMETHUYECKYI0O U TE€OMETPUYECKYIO MPOrPECcCUd MpHU
pa3HbBIX crlocobax 3agaHusl.

BbINOJNHATG  BBIYMCIEHUS C HCHOJb30BaHMEM (QopMysn N-ro  ujeHa
apu(PpMETUIECKON U T€OMETPUUYECKON MPOTrPECCUi, CyMMbI MEPBBIX N UJICHOB.

N300pakaTh ujeHbl MOCJIEI0BATELHOCTH TOYKAMH Ha KOOPJMHATHOM
IUIOCKOCTH.

Pematp 3amaumn, cBs3aHHBIE C YUCIOBBIMU IOCJIEI0BATEIBLHOCTSIMHU, B TOM
quCclie 3a/1a4d U3 PeaIbHOM KU3HU (C MCIOJIb30BAaHUEM KaJIbKYJISTOPa, HU(POBBIX
TEXHOJIOTHI).
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PABOYASA ITPOT'PAMMA
YUYEBHOI'O KYPCA «I'EOMETPUSA». /-9 KJIACCBI

Henn n3zyyenus: yueOHOro Kypca

«MaremaTuKy yKe 3aTEM YYUTh HAJ0, YTO OHA YM B MOPSAAOK IPUBOJUTY, —
IHACaJl BEJIMKUM pycckui ydeHbli Muxann BacunseBuu JlomonocoB. 1 B 3TOM
COCTOMT OJIHA W3 JBYX Ieseid o0ydyeHus TeOMETpUHM KaK COCTaBHOM YacTu
MaTeéMaTUKAd B IIKOJIE. OJTOM LEJIH COOTBETCTBYET JOKAa3aTElbHAs JIMHUS
npenojaBanusi reomerpun. Crenys mnpexacrtasieHHoi IIporpamme, ¢ cenpbmoro
KJlacca Ha ypoKaxX T'€OMETpUH OOYyYalolUNCsA YYUTCS MPOBOIUTH J10Ka3aTeNIbHbIE
paccyKIeHHus, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHUS, JOKa3blBaATh HMCTUHHBIE
YTBEPKAECHUSA U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTh PACCYKICHUS «OT
OPOTUBHOIO», OTJIMYATh CBOMCTBAa OT MNPU3HAKOB, (OPMYIHPOBATH OOpaTHBIE
yTBepkaeHus. OOydaromuiicsi, OBIaAEBIIMM HCKYCCTBOM pacCykJaTb, OyaeT
OPUMEHATH €r0 U B OKpyXkaromei xu3Hu. Kak nucan reomerp u nexaror Urops
®enoposuu IllapbIruH, «IHOAPMH, MOHMMAKIIMMH, YTO TaKOE J10Ka3aTeNIbCTBO,
TPYIHO M JaXe HEBO3MOYKHO MaHMUMYJIUPOBaTh». M1 B 3TOM COCTOUT BaXKHOE
BOCIIUTATENIbHOE  3HAYEHHWE  M3Y4YEHUST TE€OMETpUH, MPUCYHIEE  HUMEHHO
OTEYECTBEHHON MaTeMaTUYeCKON LIKOJIE.

Bwmecte ¢ TeM aBTOpBI NPOrpaMMBbl MIPEAOCTEPETAIOT YUUTENS OT U3IUIITHETO
dbopmanuzmMa, OCOOEHHO B OTHOIIGHUM HA4Yall W OCHOBAaHUM TE€OMETPHH.
@®panny3ckuil MmaremMaTuk JKan [[pbe1OHHE 110 3TOMY ITOBOJY BBICKA3aJICs TaK:
«YTO Kacaercs AeIMKATHON MPOOJIEMbl BBEJICHUS «aKCHOM», TO MHE KaXKETCsl, 4TO
Ha MEePBBIX MOPaX HYKHO BOOOIIE n30eraTh MPOM3HOCUTH CaMo 3TO cioBO. Capyroi
K€ CTOpPOHBI, HE ClIeAyeT YIyCKaTb HU OJHOM BO3MOXHOCTH JaBaTh IPUMEPHI
JIOTUYECKUX 3aKIIOYEHUN, KOTOpBhIE KyJa B OOJIbIIEH Mepe, 4eM HJiesd aKCUOM,
SABJSAIOTCS WCTUHHBIMA W €JIWUHCTBEHHBIMU  JIBUTaTEISIMU MaTEMATHUYECKOIO
MBILUICHUSI.

Bropoii nenpr0 u3ydeHUsT TE€OMETPUU SBJISETCS MCIIOIb30BaHHE €€ Kak
WHCTPYMEHTA IIPU PEUICHUH KAK MaTeMaTHYECKHX, TaK U IPAKTUYECKUX 3a/ady,
BCTPEUAIOIINXCS B peasIbHOMN KU3HU. OKOHYUBIINI KypC T€OMETPUU 00yUYarOIIUXCS
JIOJDKEH OBITh B COCTOSHUM OIPEIEIUTh TI'€OMETPUYECKYI0 (QUrypy, OIMHUCaTh
CJIOBaMHU JAHHBIM 4epTEX WM PUCYHOK, HAWTH IUIOIIAAb 3E€MEJIBHOIO YYacTKa,
paccuuTaTh HEOOXOAMMYIO JJIMHY OITOBOJOKOHHOTO KaOeiss WM TpeOyemble
pa3Mepbl rapaxka Jijisi aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOPasi, BEIYUCIUTEIbHAS
JIVHHS B U3YYEHHUU T€OMETPUH B IIKOJE. /[[aHHAs mpakThdecKas JINHUS ABJISETCS HE
MeHee BaxkHOM, yeM nepBass. Emeé [lnaTtoH mnpeamuckiBai, 4yTOOBlI «Tpak/iaHe
IIpekpacHoro ropoga HM B KOEM Cily4a€ HE OCTaBISAJIM TE€OMETPHIO, BElb
HEMAJIOBAXXHO J1a’ke MOOOYHOE €€ MPUMEHEHUE — B BOEHHOM JIEJIE J1a, BIIPOYEM, U
BO BCEX HayKax — JUIS Jy4IIEro UX YCBOECHMS: Mbl BEb 3HAEM,KaKasi OECKOHEUHas
pa3HMIA CYIIECTBYET MEXJy YEJIOBEKOM NPUYACTHBIM K TE€OMETPUM U
HEIPUYacCTHBIM». [l 3TOro y4yuTenro peKOMEHAyeTcs MoAOMpaTh 3aJadyu
MIPaKTUYECKOTO XapakTepa sl pacCMaTpPUBAEMBIX TEM, YUHUTh OOYYArOIIMXCS
CTPOUTh MATEMATHYECKHE MOJEIN PEaJIbHBIX KU3HEHHBIX CHTYallMi, IPOBOJIUTH
BBIYMCIICHUS U OLICHUBATH aIEKBATHOCTH ITOJyYEHHOT0 pe3ysbrata. KpaliHe BaXHO
OAYEPKUBATH CBSI3M TEOMETPUH C IPYTHMHU
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npeaMeTaMy, MOTUBUPOBAThH UCIIOJIB30BaTh OMPENICICHUS] TEOMETPUUECKUX PUryp
U TOHATHUM, JTEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHUN B (U3HUKE U
TEXHUKE. DTU CBSI3U HauOosiee SIPKO BUJIHBI B TeMax «BekTopbi»,
«TpuroHomerpuueckue CcooTHoWIeHUsA», «Meron koopauHat» u «Teopema
[Tudaropar.
MecTo y4eOHOr0 Kypca B y4eOHOM IIaHe

CornacHo ywyeOHOMY IUlaHy B /-9 Kjaccax u3ydaercss Y4eOHBINM Kypc
«I'eomeTpusi», KOTOPBIM BKIIIOYAET CIEAYIONIUE OCHOBHBIE Pa3leiibl COACPIKAHMUS:
«['eomerpuueckue @urypsl U HUX CBOWCTBay, «VI3MepeHue reoMeTpudYecKux
BEIMYUH», a Takke «JlekapToBbl KOOpAMHATBl HA IUIOCKOCTH», «BeKTopbI»,
«/IBmxxenus muockoctu» U «IIpeodpa3oBaHus mo100U.

Copep)xaHue yuebHoro kypca (no rogpam obyueHumn)
7 kaacc

Hauanbabie nonsitus reometpuu. Touka, psiMasi, OTPE30K, JIyd. YToJ. Busl
yrioB. BepTukaibHble U CMeXHble Yriabl. buccektpuca yrna. Jlomanas,
MHOTOYTOJbHUK. [lapamienbHOCTh U NEPIEHANKYISIPHOCTD MPSMBIX.

Cummerpuunbie (urypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IpumMepsl CUMMETPUHN B OKPYKAIOIIEM MUPE.

OCHOBHBIE TOCTPOEHUSI C TOMOIIBIO ITUPKYJISI U TUHEUKHU.

Tpeyronsnuk.  BwicoTta, MeamaHa, OuccekTpuca, HUX  CBOWCTBa.
PaBHOOEApEHHBIN U paBHOCTOPOHHUN TPEYTroJIbHUKU. HepaBeHCTBOTpeyroiabHUKA.

CoiicTBa W TpHU3HAKH pPAaBHOOEIPEHHOrO0 TpeyrojabHukKa. llpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBoiicTBa M IPU3HAKU NapaJUIeIbHbIX NpsIMbIX. CyMMa yIIIOBTPEYTrOJIbHUKA.
Breuinue yribl TpeyrojibHUKa.

[IpssMoyronbHbIA  TpeyroibHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyroJIbHUKA, IPOBEAEHHON K TUITOTEHY3€e. [[pu3Haku paBeHCTBA MPSMOYTOJIBHBIX
TPEYroNbHUKOB. [IpsIMOYTOIbHBIN TPEyronbHUK ¢ yriioM B 30°.

HepaBseHcTBa B reoMerpuu: HEpPaBEHCTBO TPEYTOJIBHHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJbIIeH CTOpOHE TPEYroJbHUKA.
[leprieHAUKYIISIp U HAKJIIOHHAS.

I'eomerpuueckoe mecTto TOueK. buccexkrpuca yriia W CEpeaUHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp U Kpyr, XopJla W JuaMeTp, HUX CBoHcTBa. B3aummHoe
PacCIoJIOKEHHE OKPYKHOCTU M mpsiMor. KacarenbHas u cexymas K OKpPYKHOCTH.
OKpyX HOCTb, BOHUCaHHas B Yroy. BhucaHHas ¥ ONUCaHHAs OKPY>KHOCTH
TPEYTroJIbHUKA.

8 kiace
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YeteipéxyronbHuku. Ilapamienorpamm, ero npu3Haku U cBoMcTBa. YacTHbIe
Clly4yad TMapajuiesiorpaMMoB (MPSAMOYTOJIbHUK, pOMO, KBaapaTr), UX MPU3HAKU U
cBoiictBa. Tpameuwusi, paBHOOOKas Tpamenusi, €€ CBOICTBA M MPHU3HAKH.
IIpssmoyronbHas Tpanenus.

Meton yaBoeHus MeauaHsbl. LleHTpabHas CUMMETpHUSL.

Teopema @aneca u Teopema O MPONOPIUOHAIBHBIX OTpe3kax. CpeaHue
JIMHWW TPEYTOJbHUKA U Tpaneunu. LIeHTp macc TpeyrojbHUKA.

[TogoOue TtpeyroabHuKoB, kodpdunreHT nomodusa. I[lpuzHaku momoOus
TPEyroibHUKOB. [IpruMeHeHre noioous mpu pelieHuu IPakTUUeCKuX 3aay.

CaoiicTBa miomaaed reomerpuyeckux ¢uryp. PopMynsl s IUIOUIAAH
TpeyrojibHUKa, TNapajuiesorpamMma, pom6a u Tpanenud. OTHOILIEHUE IUIoIaaeH
NOJTIOOHBIX QUTYD.

Brruncnenue muomanaei TpeyroJbHMKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemeHun
NPaKTUYECKUX 3a/]1a4.

CuHyC, KOCHHYC, TAaHIT€HC OCTPOrO yrIJjla MPSIMOYTOJBHOI'O TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHoMeTrpudeckue ¢GyHKIUUA
yrioB B 30°, 45° u 60°.

Brniucanublie v IEHTpaJIbHBIE YIJIbI, YTOJI MEXKAY KacaTeIbHOU U XOPAOU. YTIIbI
MEXIY XOpAaMU U CEKyIIMMHU. BrucaHHble W ONUCAHHBIE YETHIPEXYTOJIBHUKH.
BzaumHoe pacnonoxenue AByX okpyxkHocted. Kacanwe okpyxHoctenr. OO61ime
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 knacc

Cunyc, xocunyc, Tanrenc yriaoB ot 0O mgo 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYIIbI IPUBEICHHUS.

Pemiennie TpeyronpHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Penienne npakTU4eCKuX 3a/1au C KCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

[IpeobpazoBanue moaoo6us. [logo6me COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O mNpOU3BENEHUU OTPE3KOB XOpH, TEOPEMBI O IIPOU3BEACHUU
OTPE3KOB CEKYIMX, TEOPEMA O KBAIPaTe KACaTEIbHOM.

Bektop, anmHa (MOmydb)  BEKTOpa, COHANpaBIEHHBIE  BEKTOPHI,
IIPOTUBOIOJIOKHO HAIIPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OINEpalMu HaJ BeKTOopamu. Pas3noxxkeHue BekTOpa II0 JABYM
HEKoJUTMHeapHbIM BekTopaMm. KoopaunaTel BekTopa. CkalsipHOE MNpOU3BEJICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOXKIACHHUS JJIMH U YIJIOB.

IToBTOpeHue marepuasa kypca reomerpuu 7-9. IloaroroBka k caaude
I'B2 u OI'D.

TpeyronbHuk.  BeicoTa, Menuana, OuCCEKTpuca, HUX  CBOWCTBa.
PaBHOOEApEHHBIN 1 PABHOCTOPOHHUYN TPEYTOJIBLHUKH.

CaoiicTBa U NpU3HAKU paBHOOEIPEHHOTO TPEYTrOJbHUKA.

[Ipu3Haku paBeHCTBA TPEYTrOJbHUKOB.

CBoliCcTBa M NIPU3HAKYU MMAPAJIICITBHBIX MPAMBIX.

CymMmma yriioB TpeyrojabHHKa. BHEUIHUE yTIIbl TPEYTrOJIbHUKA.
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IIpamoyronbHblii  TpeyroiabHUK. IIpu3Haku paBeHCTBA MNPAMOYTOJIBHBIX
TPEYroJbHUKOB. IIpMOYTonbHBINA TpEyroiabHUK ¢ yriaom B 30°.

CpenHHuEe TMHNAN TPEYTOIBHUKA U TPAECIUU.

[lonobue TpeyronabHUKOB, K03 duurent nogodus. [IpuszHaku nomgodus
TPEYTrOJIbHUKOB.

@opMynbl AJiA  IUIOIIAAM TPEYrojibHUKA, MapajuiesiorpaMMa, pomba Hu
Tparenuu.

Brruncnenue mionaaeld TpeyrojJbHUKOB U MHOTOYI'OJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema ITudaropa.

CuHyC, KOCHHYC, TAaHT€HC OCTPOIO yrIJjla MPSIMOYTOJBHOI'O TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXJIECTBO. TpuroHomerpuueckue ¢GyHKIUU
yrioB B 30°, 45° u 60°.

BniucanHublie ¥ EHTpaNIbHBIE YIVIBL, YTOJI MEXAY KacaTEIbHOU U XOPIOU. YTIIbI
MEXKly XOpJIaMU U CEKYIIUMU. BrincanHble U ONMMCAaHHBIE YETBIPEXYTOJIbHUKHU.

Pemienue tpeyroibHUKOB. TeopeMa KOCHHYCOB U TEOpeMa CUHYCOB.
MnaHmnpyembie npegMeTHbIEe pe3ysibTaTbl 0OCBOEHMS pabouennporpaMmmbl
Kypca (no ropam obyueHusn)

OcBoenne yueOHOTO Kypca «l'eoMerpusi» Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHUs JIOHKHO OO0ECIeUnBaTh JOCTHIKEHUE CICAYIOMMUX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIbTATOB:

7 KJace

Pacno3naBaTh HM3ydeHHBIE TEOMETpUUECKHE (UTYPBI, OMpEACNsITh HUX
B3aMMHOE PAaCIOJIOKEHHE, M300pakaTh T'eOMETpUYecKUe (UTYpHI; BBIMOJIHATH
YEpPTEeXKH 110 YCIOBUIO 3amayd. V3MepsaTh JTWHEWHBIE W YIJIOBHIE BEITUYHHBI.
Pemrats 3aaun Ha BBIYKMCIICHHUE JUIMH OTPE3KOB U BEJIMUMH YTJIOB.

Jlenath TpyOyIO OIIGHKY JIMHEHHBIX M YTIJIOBBIX BEIMYHH IPEAMETOB B
peanbHON JKHU3HHU, Pa3MEPOB MPUPOJHBIX O00BEKTOB. Paziamyarh pasMmepsl 3THX
00BEKTOB TIO MOPSIKY BEJIMYUHBI.

CTpouTh 4ePTEKH K TCOMETPUICCKUM 3a]]adaM.

[Tonmp30BaThCs TpH3HAKAMH PABEHCTBA TPEYTOJIBLHUKOB, HCIIOJIb30BaTh
IIPU3HAKW U CBOMCTBA paBHOOCAPECHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a]1a4.
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IIpoBOAUTE TOTHYECKHE PACCYKICHHS C UCITOIB30BAHUEM I'€OMETPUUECKUX
TEOPEM.

[lonp30BaThCsA NMPU3HAKAMH PABEHCTBA IMPAMOYIOJBHBIX TPEYTIOJbHHKOB,
CBOMCTBOM  MEIHWaHbl, IMPOBEAEHHOM K THUIOTEHY3€ IPAMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a1a4.

OnpenensaTe napaJIeaIbHOCTh NPSIMBIX € MOMOIIBIO YIUVIOB, KOTOpBIE
oOpazyeT ¢ HUMHU cekymas. Onpeaenarb napauiebHOCTh IPSIMBIX C OMOIIbIO
PaBEHCTBA PACCTOAHUMN OT TOYEK OJHOU MPSIMOM 10 TOYEK APYTOU MPSIMOM.

Pemath 3aaun Ha KieTyaTon Oymare.

[IpoBOANTEL BHIYHUCICHUS W HAXOJUTh YUCIOBbIE M OYKBEHHBIE 3HAUCHUS
JIJOB B TEOMETPUYECKHX 3ajladaX C MHCIHOJb30BAHHEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOT'OYTOJIBHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX MpHU
NEPECEUCHUN NIBYX MapajUIeIbHBIX MPSIMBIX CEeKylled. Pemiats mnpakTuyeckue
3a/1a4M Ha HAXO0XKJIECHUE YTIIOB.

Branerp moHATHEM TreOMETPUYECKOTO MECTa TOYEK. YMETh OINPEIEIATh
OMCCeKTpHCY yIJIa M CEpPeIMHHBIH TMEepPIeHIUKYISIp K OTpPe3Ky Kak
F€OMETPUYECKNE MECTA TOUEK.

@opMyIUpOBaTh ONPENEIEHUS OKPYKHOCTH M KPyra, XOpAbl U AUaMeTpa
OKPYXKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. ¥ METh MPUMEHSThH 3TH CBOMCTBA MPHU
peleHny 3aaad.

BiianeTs moHATHEM ONKMCAHHOW OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh
HaxoAuTh €€ ueHtp. [lombp3oBaThcs QakTamMu O TOM, YTO OUCCEKTPUCHI YIIIOB
TPEYroJIbHUKA IIEPECEKAOTCs B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC
IIEPIICHAUKYJIISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OAHON TOUKE.

BiianeTs moHATHEM KacaTelbHOM K OKPYKHOCTH, I10JIb30BATHCS TEOPEMOU
O IMEpPIEHAUKYJSIPHOCTH KacaTeabHOW M paguyca, MNPOBEAEHHOTO K TOYKE
KAaCaHUsl.

[Tonp30BaTbCs  OPOCTEHMIIMMM  T'€OMETPUYECKHMMH  HEPABEHCTBAMU,
IIOHUMATh UX MTPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUSI C IIOMOIIBIO [IUPKYJIS
Y JIMHEVKH.

8 kiacce

PacnoznaBath OCHOBHBIE BHJbBl YETBIPEXYTOJBHUKOB, WX 3JIEMEHTBHI,
IIOJIb30BATHCS UX CBOMCTBAMU IPU PELICHUN T'€OMETPUYECKUX 3a]1a4.

[IpuMeHATh CBOMCTBA TOUKU MEPECECUEHUSI MEIMAH TPEYroJbHUKA (LIEHTpa
Macc) B pelICHUH 3a/ay.

BrageTs noHsiTMEM CpeaHEN JIMHUY TPEYTOJIbHUKA U TPAINlCLIUU, IPUMEHSTh
UX CBOMCTBA IIPU PELIEHWH TeOMETpUYEeCKHX 3anad. llomb3oBaTbest TeopeMoit
Qdaneca W TEOPEMOM O MPONOPLUOHAIBHBIX OTPE3KaxX, NPUMEHATh HX I
pELICHUs MPAKTUUYECKUX -3a7a4.

[IpuMeHsT,  TpU3HAKKM  MOJOOMST  TPEYrOJABHUKOB B PEUICHUU
r€OMETPUYECKUX 3a7a4.

[Tons3oBatbest Teopemoit Iludaropa s perieHuss reoOMETPUYECKUX U
MpakTudecknx 3agad. CTpOUTh MAaTEeMaTUUYECKYI0 MOJEIb B MPAKTUYECKUX
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3a/1ayax, CaMOCTOATENIbHO JIeJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIHUEIJINHBI.

Bnagets mNOHATHSAMU CHHYCa, KOCHMHyCa W TaHI€Hca OCTpPOro yria
MPSIMOYTOJILHOTO TpeyrojibHUKA. [107630BaThCA STUMU MOHATUAMU ISl PEIICHUS
MPaKTUYECKUX 3a]a4.

Boruncnsats (pa3auyHbIMU CIIOCO0AMU ) TUIOIIA b TPEYTOJIbHUKA U IJIOIIAAH
MHOTOYTOJIbHBIX  (GuUryp (HOJB3ysAChb, TJ€ HEOOXOIUMO, KaJIbKYJISITOPOM).
[TpuMeHsTh OJTyYEHHBIE YMEHUS B MPAKTUUYECKUX 3ajadax.

BnageTs MOHATHSMH BOMCAHHOTO M LIEHTPAJIBHOTO YIJIa, UCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIiax MKy XOpAaMH (CEKYIIUMU) U yTiIe MEXKIY
KacaTeJIbHON U XOp0¥ MpH pelIeHUH FreOMETPUUYECKUX 3a/1ay.

Braners moHsATHEM ONMMCAHHOTO YETHIPEXYTOJIBHUKA, MPUMEHSTH CBOMCTBA
OMKMCAHHOIO YETHIPEXYTOJIbHUKA NP PELICHUU 3a]1a4.

[IpuMeHsTh MONTyYeHHbIC 3HAHUS Ha TIPAKTUKE — CTPOUTH MaTEMAaTHIYECKUE
MOJENW JJIg 3aJad peajbHOM KU3HM M MPOBOJUTH COOTBETCTBYIOIIKE
BBIYHMCJICHUSI C TMPUMEHEHUEM TMOA00Us W TPUTOHOMETpUU (TIOJIB3YSCh, TJIC
HEO0OXO0JIMMO, KaJbKYJISITOPOM).

9 knacc

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBHIX YIJIOB, HAXOAUTh C HX
MOMOIIBI0 PA3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJILHOTO TPEYroibHUKA («pelieHne
NPSIMOYTOJIBHBIX TPEYTrOJILHUKOB»). HaxoauTh (C MOMOIIBIO KaJNbKYJIATOPA)
JUTMHBI ¥ YTJIBI 111 HETAOJIMYHbIX 3HAUCHUH.

[Tonws30BaThCs dbopmymnamu MIPUBEICHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM JUISl HAXOXIECHUS COOTHOLICHHN MEXIY
TPUTOHOMETPUYECKUMHU BEJTMYHHAMU.

Hcnonp3oBaTh TEOpEMBI CHHYCOB M KOCHUHYCOB JUISl HAXOXKICHUS
Pa3JIMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh
UX [PU PEUIEHUH F€OMETPUUYECKHUX 3a7a4.

Brnagets mnonsTHsAMEU TpeoOpa3oBaHUs MOAOOWSA, COOTBETCTBEHHBIX
37eMEHTOB  TMoAo0HBIX  ¢uryp. Ilombp3oBaTbess  CBOMCTBAMH — TOAOOHUS
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JAJIUHBI U HAXOAUTH YIIIbl y TOJT0OHBIX
¢uryp. IlpumeHsaTh CcBOHCTBa TOMOOMS B MPAKTHUYECKHX 3a7adax. YMETh
IPUBOJUTH MIPUMEPHI TTOTIOOHBIX GUTYP B OKPY’KAIOIIEM MHUPE.

[lonp30BaTeC TEOpeMaMM O IPOU3BEIECHHUU OTPE3KOB  XOpA, O
IPOU3BENCHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCS BEKTOpAaMU, TOHUMATh UX T€OMETPUUECCKUN U (DU3UICCKUI

CMBICJI, TPUMEHATh UX B PELICHUU F'€OMETPUUECKUX U (PU3MUECKUX 3aad.
[IpuMeHsTh CKaIpHOE TPOU3BEACHUE BEKTOPOB JJIsl HAXOKEHUS IJTMH U YTJIO0B.

[Tonb30BaThCs METONOM KOOPJAMHAT HA IUIOCKOCTH, HPUMEHSATH €ro B

pEelIEHNH TeOMETPUYECKUX U MPAKTUUECKUX 3a/1au.
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PABOYASA TPOT'PAMMA YYEBHOI'O KYPCA

«BEPOATHOCTB U CTATUCTHUKAN.
8—9 KJIACCBbI

Henn n3zyyenus: yueOHOro Kypca

B coBpemenHOM 1pOBOM MUPE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAYMMOCTh, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUIIOKEHUHN, TaK
U UX pOJU B 00pa3oBaHUU, HEOOXOAMMOM Ka)XJI0My 4eloBeKy. Bo3pacTtaeT uucio
npodeccuii, mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcs Xopoiiasi 6a30Basi OJATOTOBKA
B 00J1aCTH BEPOSITHOCTU U CTATUCTUKH, TaKasl MOJTOTOBKA Ba)KHA JJIsI POAOJIKEHUS
o0pa3oBaHus U JUIsl YCIIEUTHOW MPO(PECCUOHAIBHON Kapbephl.

Kaxplii yenoBek MOCTOSHHO MPUHUMAET PEIICHUSI Ha OCHOBE MMEIOLIUXCS
y HETO NaHHBIX. A JiJi1 000CHOBAaHHOTO MIPUHSATHUS PEIICHUS B YCIOBUSIXHEIO0CTATKA
WM U30bITKa UHPOPMAITUK HEOOXO0UMO, B TOM YHCJIE XOPOIIO ChOPMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIIILJICHHUE.

NMeHHO 1O3TOMY OCTPO BCTala HEOOXOAUMOCTh C(HOPMHUpPOBATH Y
oOy4aromuxcs GyHKIHOHATBHYIO TPAMOTHOCTh, BKJIIOYAIOUIYIO B c€0sl B KaueCcTBe
HEOTHEMJIEMOM  COCTAaBIAIONIEH  YMEHHE  BOCIPUHUMATh W KPUTHYECKH
aHaJM3UPOBATH HHPOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTHX peajbHBIX TMPOIECCOB U 3aBUCHUMOCTEH,
POU3BOJUTH MPOCTEUIINE BEPOSTHOCTHBIC PACUYEThl. 3HAKOMCTBO C OCHOBHBIMU
NPUHIIMITIAMH cOOpa, aHAJIM3a U TIPEICTABIICHUS JAaHHBIX U3 Pa3IUYHBIX cep KUZHU
oOIIecTBa U rocyJapcTBa MPUOOIIaeT 00yJaroIIMXCs K 00111eCTBEHHBIMUHTEPECAM.
N3yyenue OCHOB KOMOWHATOPUKHM PAa3BUBACT HABBIKM OpraHu3aluu nepedopa u
noJjicyuéTa 4rcia BapHUaHTOB, B TOM YHCIIE, B IPUKIAIHBIX 3a7adyax. 3HAKOMCTBO C
OCHOBaMH Teopuu  TpadoB co3MaéT MaTeMaTH4YeCKUd (GyHAAMEHT IS
dbopMupoBaHUs KOMIIETCHIIMI B 007aCTH HHPOPMATHKHA U ITU(PPOBBIX TEXHOJIOTHH.
[Tomumo »5TOro, mNMpU H3YyYEHUU CTATUCTUKHM U BEPOSTHOCTH OOOTAIIAIOTCS
NPECTABIICHUSI YYalluXCd O COBPEMEHHON KapTUHE MHpa H METOJax €ro
UccieioBaHus, (OPMHUPYETCsl TMOHMMAHHUE POJU CTATUCTUKM KaK HMCTOYHHUKA
COLIMAJIFHO 3HAYUMOW MH(OpPMAIMU U 3aKIJIAJBIBAIOTCA OCHOBBI BEPOSITHOCTHOTO
MBIIITICHUS.

B cooTBercTBMM C JaHHBIMH IEISIMU B CTPYKTYpe MPOrpaMMbl Y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHKA» OCHOBHOM IIKOJIBI BBIACJIECHBI CIEAYIONINE
cojepkarelbHO-MeToauyeckue muHun: «lIpeacTaBienrne JaHHBIX U ONuUcAaTeIbHAS
CcTaTHCTHKa»; «BeposTHOCTEY; «DOneMeHTsl KOMOWHATOpUKWY»; «BBeaeHue B
TEOpHIO rpadoBy.

Coneprxanue nmuanu «lIpeacraBieHue qaHHBIX U ONMKCATEIbHAS CTATUCTHKAY
CIIY’>KUT OCHOBOM 7151 JOPMUPOBAHUS HABBIKOB pa0OTHI C HH(POPMAIIUEH: OT YTCHUS
W WHTEpIpeTay uHPOpMaIiu, MPeICTaBICHHOW BTAa0IMIIaX, HA AHArpaMMax |
rpadukax g0 cOopa, TPEACTABICHUS W aHaIW3a JAHHBIX C HCIOIH30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHHUX W paccenBaHusa. Paboras ¢ IaHHBIMH,
oOydJarommecsi y4JaTcsi CUMTHIBATh W HWHTEPIPETUPOBATH JIaHHBIC, BBIIBHUTATH,
apryMEHTHPOBAaTh W KPHUTHKOBATh MPOCTEHINHNE THUIIOTE3bl, Pa3MBIIUIATh HAJ
(akTOpamMu, BHI3BIBAIOIUMU
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W3MEHYHMBOCTh, W OLICHUBATh KX BIIMSHUE HA PAacCMAaTPUBAEMbIE BEJIMYUHBI U
ITPOLIECCHI.

NHTYyUuTHBHOE NpPEACTABICHUE O CIYYalHOM MU3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUN CTAaHOBUTCSA MOTUBHUPYIOLIEW OCHOBOM A
M3YUYEHHUsI TEOPUU BEPOSATHOCTEN. BosbIIoe 3HaUEHNE 3/1€Ch UMEIOT MTPAKTUYECKUE
3aJ]aHusl, B YACTHOCTH OMBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMHU.

[loHsiTHE BEPOSTHOCTH BBOJUTCA KaK Mepa MpaBIONOI00Ms CIy4yailHOTO
coObrtust. [lpum wm3yueHum Kypca oOydaromMecss 3HAKOMSTCS C MPOCTEUIIUMU
METOJIaMU  BBIYMCIICHUSA BEPOSITHOCTEM B  CIy4YalHBIX OKCIEPUMEHTAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU HCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMHU,
NO3BOJIAIONIMMHU CTaBUTh M pemaTh Oosee CclokKHBbIE 3anadud. B kypc Bxondr
HayajJbHbIC TPEJACTABICHUS O CIy4YalHBIX BEJIWYMHAX W HUX YUCJIOBBIX
XapaKTEPUCTUKAX.

Taxxke B paMKax 3TOTr0 Kypca OCYIIECTBIISIETCS 3HAKOMCTBO O0Y4YaroIIMXCs ¢
MHOKE€CTBAMM M OCHOBHBIMHU ONEpalUsIMU HAJ MHOXKECTBAMH, PACCMATPUBAIOTCS
npuUMepbl MPUMEHEHUS ISl PEIICHUs 3aJad, a TakKe HCIO0JIb30BAHUSA B JAPYTHUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX IpeaMeTax.

MecTo y4eOHOr0 Kypca B Y4eOHOM IJIaHe

B 8-9 knaccax usyuaercsi kypc «BeposiTHOCTb U CTaTHCTHKA», B KOTOPbBIH
BXomAT paszgensl: «lIpencraBieHue JaHHBIX W ONMCATENbHAs CTATUCTHUKAY,
«BeposTHOCTBY; «DIIeMEHTH KOMOMHATOPUKIY; «BBenenne B Teoputo rpadoBy.

Copep)xaHue yyebHoro kypca (no rogam obyueHums)
8 kiacc

[IpencraBienne AJaHHBIX B BUJE TAaOJIHI], AUarpamMM, rpagukoB. 3aroJHEHHE
Ta0JIUIl, YTEHWE M TIOCTPOEHHE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) H
KpYyroBbiX). UTeHue rpakoB peanbHbIX MPOoIeccoB. M3Bneuenne nHGopMaluu us3
JauarpaMM U TaOJINII, UCTIOIb30BAaHUE U MHTEPIIPETAIUS JaHHBIX.

OrnucaTtenbHasi CTaTHCTHUKA: CpelHEee apu(pMETHUYECKOe, MEIHUaHa, pa3Mmax,
HauOoJbIIee M HaUMEHbIIIEe 3HAUYCHUS HaOOpa YHUCIOBBIX MaHHBIX. [Ipumeps
CIIy4alHOM MU3MEHYMBOCTH.

CrnydaiiHbIil dKCIIEpUMEHT (OMBIT) U CiIy4daiiHOe coObiTHe. BeposTHOCTh u
gacToTa. Poib MamoBEepOATHBIX U MPAKTUYECKH JTOCTOBEPHBIX COOBITUN B IPUPOJIE
U B obmectBe. MoHETa M UTpaJIbHAs KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepmmnHa, pedbpo. Crenens BepmuHbl. Yucno pédep m cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBsasHoctu Tpada. -llemm u mukiel. [yt B
rpadax. O6xon rpada (ditnepoB myTh). llpencraBneHue 006 OPUEHTHPOBAHHOM
rpade. Pemenue 3amaqy
C TIOMOTIBIO TPadoB.

9 kaace
[IpencraBienne qaHHBIX B BUJIE TAOJIHII, JUATPAMM, TPpaUKOB.
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MHOX€ECTBO, 3JIEMEHT MHOXKECTBa, MNOAMHOXecTBO. Ormnepauuu HaJ
MHOKECTBaMU: 00bEJUHEHHE, IIEpeEceUeHuE, AonoHeHue. CBOMCTBa omnepanuil Haj
MHOJKECTBAMHU:  INIEPEMECTUTEIBHOE,  COYETATEIIBHOE,  PaclpeAe/IUTENBHOE,
BKJIIOUEHHs. Vcmonp30BaHHE TpaUUyecKOro MpPeACTaBICHUS MHOXECTB IS
OMMCAHMSI PEATLHBIX IPOLIECCOB U SIBJICHUH, MTPU PELICHUU 33/1a4.

N3mepenue paccenBaHusl JaHHBIX. JlMcriepcust U CTaHIapTHOE OTKIOHEHUE
YHCJIOBBIX HA0OpOB. JlnarpamMmma pacceuBaHusl.

DOnemeHTapHble CcOObITUSL ciay4yaliHOro ombiTa. CiayyaliHble COOBITHSL.
BepositHoct  coObITvii.  OnBITBL ¢ PaBHOBO3MOXKHBIMU — 3JI€MEHTapHBIMU
coObITusiMu. Ciyualinelii BbIOOp. CBsI3b MEXKIY MajOBEPOSTHBIMU U MPAKTHUECKH
JIOCTOBEPHBIMH COOBITUSMHU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CpolicTBa JepeBbEB: €AMHCTBEHHOCTbh IIYTH, CYIIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBSI3b MEX]Y YUCIOM BepIIMH W uucioMm pédep. [IpaBuio
yMHOXkeHHU. Pemenue 3ai1au ¢ momouisio rpagos.

[IpotuBomnonoxkueie coObiTud. Juarpamma Diinepa. OObequHEeHUE WU
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTusi. Dopmyna  CIOXKEHUs
BEpOATHOCTEH. YCIOBHasE BepoATHOCTh. [IpaBuino ymHoxenus. HezaBucumbie
cobwiTusi. IlpencraBneHue skcnepuMeHTa B BuAE JepeBa. Pemienue 3amad Ha
HaXO0)KJIEHUE BEPOSTHOCTEH C TIOMOIIBIO JEepeBa CIy4alHOro HKCIEPUMEHTA,
auarpamm Ditnepa.

MnaHnpyemblie npeagMeTHbIE pe3ynbTaTbl 0cBoeHus Mporpammbl (Mo rogam
obyueHusn)

[TpenMeTHBIC PE3yNIBTaTBl OCBOCHHUS Kypca «BeposSTHOCTh W CTAaTUCTUKA» B
8-10 kyaccax XapakTepU3yITCs CICIYIOIIMMH YMECHUSMH.
8 Kiacc

Yurare mHbOpMALMIO, MPEACTABICHHYIO B TaOIUIaX, Ha JAUarpaMmax;
NPECTaBIATh JaHHbIE B BUJE TaOJMIl, CTPOUTH JUArPaMMbl (CTOJIOMKOBBIC
(cTronb4uareie) U KPYTOBBIE) IO MAaCCUBaM 3HAUCHHM.

OnucelBaTh W HHTEPHPETUPOBATH pPEAIbHBIE YKCIOBBIE JIaHHBIE,
IpeCTaBICHHBIC B TA0IUIAX, HA IHarpaMMax, rpadukax.

Hcnonp3oBaTh AJisI ONUCAHUS JAAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKMU:
cpennee apudmeTndeckoe, MeanaHa, HauOoOJbIllee W HAaUMEHBIIEE 3HAYCHUS,
pa3max.

NmeTp mpencraBieHue O CIyd4allHOM WM3MEHUYMBOCTH Ha IMPUMEpPAX LIEH,
¢u3nUecKnX BEIWYWH, aHTPOIIOMETPUYECKUX JaHHBIX; UMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.
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9 knacc

N3Bnekate U nmpeoOpa3oBbIBaTh MH(OPMALUIO, MPEICTABICHHYIO B BUJE
Ta0JINLL, JUarpaMm, rpauKoB; MPEACTABIATH JAHHbIE B BUJE TAa0JIUL, JUATPaAMM,
rpaduKoB.

OnurceiBaTh JaHHBIE C OMOIIBIO CTATUCTHUYECKUX MOKA3aTEIEH: CPEIHUX
3HAYEHUN U Mep paccenBaHus (pa3Max, JUCHEPCUs U CTAaHJAPTHOE OTKIOHEHUE).

HaxomuTe d9acTOTBI YHCIOBBIX 3HAYCHUM W  YaCTOThI  COOBITHH,
B TOM YHCIJIE 110 pe3yJibTaTaM U3MEPEHUI U HaOII0eHU .

HaxoauThk BEposSTHOCTH clTydyallHbIX COOBITHI B OIbITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM UHCIE B OIbBITAXC PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSMHU.

Hcnonb3oBaThk rpaduyeckue MojeNu: AEpeBO CIy4ailHOrO SKCIEPUMEHTA,
quarpamMMbl DWiiepa, YucioBas mpsmas.

OnepupoBaTh MOHATHUAMHU: MHOXECTBO, IOAMHOXECTBO; BBINIOIHATH
ornepalyyd HaJl MHOXECTBaMU: OOBEIUHEHHUE, I[EePECEUYCHHE, JIOMOJIHEHUE;
IIEPEUHUCIIATD HIIEMEHTBI MHOXKECTB; IPUMEHSTH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh rpaduyeckoe mpeacTaBICHUE MHOXKECTB U CBSI3EH MEXITy
HUMM ISl OTIMCAHUSI ITPOLIECCOB U SIBJICHUM, B TOM YHCJIE IIPU PELICHUN 3aJ1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB U KYypPCOB.
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Ne ypok:

10
11
12

13

14

15

16
17
18
19
20
21

5 kJjace

TemaTtuueckoe IJIAHUPOBAHHUEC 10 MATCMATUKC

(xoppekuunonHoe 3aHsATue) 1 yac B Hepemo u 0,5 yaca B HEJEINIO

Tema ypoka

[ecsatuuHas cucreMa CUHCICHMS. Ps HaTypanbHBIX YHCEN.
Hartypanbnbiii psa. Yucno 0. HarypanpHble uucna Ha
KOOpAMHATHOW mpsAMoil. CpaBHEHHUE, OKpPYITIEHHE HaTypaJIbHBIX
YHCell.

Apudmerndyeckue ACHCTBHS C HATypaJbHBIMH  YHUCIIAMH.
CBoiicTBa HyNsS NpU CIOKEHHMM W YMHOXEHHH, CBOICTBa
€IVUHULbl  Npu  yMHOXeHHH.  [lepemecTurenbHOoe U
COUETATEIbHOE  CBOWCTBA  CJIOKEHHUS W YMHOMEHUS,
pacIpeneanTeNbHOE CBONCTBO YMHOXKEHHS.

CrereHb ¢ HaTypaJbHBIM MOKA3aTEIEM.
YucnoBble BbIpaKEHUS; MOPSAIOK JEHCTBUM.

Pemrenne TekcTOBBIX 3a/1a4 Ha Bce apuMETHUECKUE ACHCTBHS,

Ha IBMKCHUEC U IMOKYIIKU.

Touka, mpsMasi, oTpe3ok, Jiyd. Jlomanas. M3mepeHue MIUHbBI
OTpe3Ka, METPUYECKUE  EOUHULBI  HU3MEPEHUSI  JUIMHBL.
OKpYXHOCTB M KPYT.

VYron. Ilpsimoii, oCTpblii, Tymoidl H pa3BEPHYTHIA YIVIBL.
N3mepenue yraa

MHOroyroJIbHUKH. YerbIpEXyrOJIBHUK, NIPSAAMOYTOJIbHHUK,
kBazpart. TpeyronbHuk.. [lepuMeTp MHOrOyrojibHUKA.

[Inomane u nmepuMeTp MPSIMOYTOJIBHHKA ¥ MHOTOYTOJIbHHUKOB,
COCTaBJICHHBIX W3 TPSMOYTOIFHUKOB, EIUHHUIIBI H3MEPEHUS
IO TN

[Inomane u nmepuMeTp MPSIMOYTOJIBHUKA ¥ MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX W3 TPSMOYTOIBFHUKOB, EIUHHUIIBI H3MEPEHUS

TUTOIIAIN
Hpo6s. [IpaBriibHBIE M HETTPAaBUIIBLHBIE JPOOH.

OcHoBHOE cBOICTBO Ipodu. CpaBHEHHE APOOCH.

CroxxeHre W BhIUNTAHHE OOBIKHOBEHHEIX apoOeii. CMmemaHnHas

IIPOOb.

[Ipumenenue OyKB IS 3alTMCH MaTEMAaTUYECKUX BBIPAKEHHH U

NPEAI0KECHUMN.
Hecarnunas 3amuch apodeit. CpaBHEHHE JECITUYHBIX TPOOEH.

JeiictBus ¢ necaTuaHbIMU ApoOsiMu. OKpyTiIeHHE AeCITHIHBIX
npo0eit.
41
Pemenrie TeKCTOBBIX 33724, COAEPIKAIIUX TPOOH.
Permenrie TeKCTOBBIX 33724, COAEPIKAIIUX IPOOH.
Pemienrie TeKCTOBBIX 33724, COAEPIKAIIUX IPOOH.
Pemenrie TeKCTOBBIX 33724, COAEPIKAIIUX IPOOH.

Permenrie TeKCTOBBIX 33724, COAEPIKAIIUX IPOOH.

Pemmenne TekCTOBBIX 3aaa4, CoACpIKaIInuX ,Z[pO6I/I.

Yuciao

JacoB

Yucno Jlara

4acoB ypoka
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0,5

0,5

0,5

0,5
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0,5

0,5

0,5

0,5
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22

23

24

25

26

27

28
29

30

31

32

33

34

10
11
12
13

14
15
16

17

OCHOBHBIC 3a]]a4H Ha JAPOOH. 1
OCHOBHBIC 3a]1a4H Ha JAPOOH. 1
OCHOBHBIC 3a]1a4H Ha JAPOOH. 1
OCHOBHBIC 3a]1a4H Ha JAPOOH. 1
OCHOBHBIC 3aJ1a4M Ha JAPOOH. 1
OCHOBHBIC 3a]1a4H Ha JAPOOH. 1
OCHOBHBIC 3a]1a4M Ha JAPOOH. 1
Mmuororpannukd. H3o0pakeHue MHOTOrpaHHuKoB. Mopemn 1
MPOCTPAHCTBEHHBIX TEIL.

[psmMoyroneHBI Mapaisienenunen, ky0. Pa3Béprku kyba u 1
napasuieNenumnesna.

O0BéM Kyba, IPSIMOYTOJIBHOTO Mapaiie/ieuIe/ia 1
IToBTOpEHNE OCHOBHBIX IMOHSATUN U METOJ0B 1
IToBTOpEHNE OCHOBHBIX IMOHSATUN U METOJ 0B 1
0000111eHre 3HAHNH. 1
Hroro 34

6 KJacc
TeMaTqucxoe HJ'IaHI/IpOBaHI/Ie 10 MaT€MaTUuKeE
(koppeknnoHHOe 3aHsATHE) | Yac B HEIEIIO

Tema ypoka

Apudmernyeckne JEHCTBHUS C MHOTO3HAYHBIMH  HATypaJIbHBIMHU
yucnamy. YHCI0BbIE BBIPAYKEHUS, MOPSAOK ACHCTBUIN, UCIOIb30BAHUE
ck000K. OKpyTIIeHNE HATYPaTbHBIX THCE.

Jlenutenyn W KpaTHBIE 4YHCIA, HAWOONBIMUN OOUIUN IENMUTENh U
HauMEHbIIIee 001Iee KpaTHOE.

Paznoxxenme dmciaa Ha TPOCTBIE MHOXHTENH. J[eMMMOCTH CyMMBI U

MIPOU3BEACHUS.
Jlemenue ¢ octaTtkoM. PerteHre TeKCTOBBIX 3aj1ad.

OOBIKHOBEHHAS IPOOH, OCHOBHOE CBOMCTBO APOOH, COKpAITICHHE IPOoOeii.
CpaBHeHHe U yIOpsSA0YrBaHuE APOOEi.

ApudmMernyeckue MEHCTBHS C OOBIKHOBEHHBIMH W JECITHYHBIMH
TIPOOSTMU.

Apupmernyeckne ACHCTBHS ¢ OOBIKHOBCHHBIMH U JCCITUYHBIMH
TIPOOSIMU.

Apubmerndyeckue AeUCTBHA C OOBIKHOBEHHBIMH U JICCATHYHBIMU
TIPOOSIMU.

ITonatre npouenTa. BeranciaeHne NponeHTa OT BEIUYMHBI U BETNIMHBI
10 €€ IPOLIEHTY.
Ornourenne. Jlenenne B janHoM otHom@diu. MaciraG, pornopius.

Pemenne TekcTOBBIX 3aaav, CoACpIKaInX ,I[pO6I/I U MMPOUCHTHI.
Pemenne TekCTOBBIX 3a71a4, COACPKaAIINX ,Hp06I/I " MPOUCHTHI.
HpI/IMeHCHI/Ie 6y1(B JJIA  3allMC MaTEMAaTHUYCCKUX BI)Ipa)KeHI/Iﬁ n

npezmomeHHﬁ. BYKBGHHLIG BBIPAXCHHUA U YUCIIOBBIC TIOACTAHOBKHU.
BYKBGHHBIG PaBEHCTBA, HAXOXX/CHUEC HCU3BCCTHOI'O KOMIIOHCHTA.

BYKBGHHBIG PaBEHCTBA, HAXOXX/ICHUEC HECU3BCCTHOI'O KOMIIOHCHTA.

Henpie uncna. Moayine uncna, reoMmeTpudeckast HHTEpIpETaIus MOTyJIs.
YucnoBble MPOMEXYTKH.
[epnenauxymsipasie npsimble. [lapannensHble npsMble.

0,5
0,5
0,5
0,5
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0,5
0,5

0,5

0,5
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0,5

0,5
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18

19
20

21

22

23

24

25
26
27
28
29

30

31

32

33
34

ypoka

Paccrosnaue MCKAY ABYMsS TOUKaMH, OT TOYKU 10 HpHMOﬁ.

YerbIpEXYTronbHUK, IPUMEPBI YETBIPEXYrOAbHUKOB. I[IpsAMOYroibHUK, 1
KBaJpaT: CBOMCTBA CTOPOH, YIJIOB, IUAarOHAJIEH.

I/I3MepeHHe YIJIOB. BI/II[I)I TPEYTOJIbHUKOB.

[lepumerp MHOrOyrompuuka. [Inomans ¢purypel. @opmyinsl nepuMerpa
U IUIOMAANW TpsAMoyroibHHKA. [IpuOmmkéHHOe H3MepeHHe IIIOMAan

¢uryp.

IlonoxxutenbHbIC U OTpHUIATCIIbHBIC YUCIIA. CpaBHCHI/IC IMOJIOXKUTCIBbHBIX 1

" OTPULATCIBbHBIX YUCEIIL.

Apudmerndyeckue ACHCTBHA C MOJOXKUTEIBHBIMA M OTPHLIATETBHBIMH
YUCIIAMM.

Apudmerndyeckue ACHCTBHA C MOJOKUTEIBHBIMA M OTPHLATEITBHBIMH
YUCIIAMM.
Apudmerndyeckue JACHCTBHA C TOJOXKUTEIBHBIMA M OTPHIIATEILHBIMH 1

YHCIaMHU.

Pentenne TekCTOBEIX 3a7ad.
Pentenne TeKCTOBEIX 3a7ad.
Pentenne TekCTOBEIX 3a7ad4.

Pentenne TekCTOBEIX 3a7ad.

e e e

[IpssMoyronbHas cucTeMa KOOpIUHAT Ha TUIOCKOCTH. KoopauHaTE TOUKH
HAa IUIOCKOCTH, abcIucca 1 OpIHaTa.
CronbyaTeie W KpyroBbIe AWarpaMMbl. PemieHrne TEKCTOBBIX 3ajad, 1

coJIepKaInX JaHHbBIE, MPEACTABICHHBIC B TAOMUIIAX U HA JHarpaMMax
IToBTOpEHNE OCHOBHBIX TIOHATHNA U METOJIOB KypCOB 5 M 6 KIIaCCOB,
IToBTOpEHME OCHOBHBIX TIOHATHNA U METOJIOB KypCOB 5 M 6 KIIaCCOB,

IToBTOpEHNE OCHOBHBIX TIOHATHNA U METOJIOB KypCOB 5 M 6 KIIaCCOB,

I i

O000IIeHNEe W CHCTEMATH3ALNS 3HAHHMIA.
Hroro 34
7 KJaacc
TemaTnyeckoe MmIaHUPOBaHUE 110 MATEMATUKE
(KoppeKImoHHOE 3aHsATHE) | yac B HEEI0
Tema ypoka Yucno Hata
JacoB ypoka

[lonstre panronansHOTO Yncia. ApudmMernaeckne TeHCTBUS C 1
pammoHaIbHEIME YuciaMu. CpaBHEHHE, YIIOPSJ0YNBAHIE PAIlIOHAITBHBIX

YHCe.

[Ipu3Haku nemuMOCTH, PA3IOKEHUSI Ha MHOKHTEIH HATypaIbHBIX YHCEI. 1
CreneHp ¢ HaTypaldbHbIM IoOKa3zaTeneM. CBOHCTBAa CTENEHH C
HaTypaJbHBIM ITOKa3aTeleM.

Pemenne ocHOBHBIX 3a7a4d Ha IpOOH, IPOLEHTHl U3 PEaibHON MPAKTHUKH. 1
Peanpusie 3aBucumoct. Ipsimast 1 oOpaTHas IpONOPUHUOHATBHOCTH.
BykBennsie  BolpakeHus. IlepemeHnble.  [JomycTUMble  3HAYEHUS 1

nepeMeHHbIXx. @Dopmynsl. [IpeoOpa3zoBaHre OYKBEHHBIX BBIPAXKEHHMH,
packpeITHE CKOOOK U MPUBEIEHHUE TOAOOHBIX CIaraeMblx.
Muorounensr. CioxeHue, BEIMUTAHNE, YAFI0XKCHUE MHOT OWICHOB. 1

q)OpMy.]'IBI COKpaH_IéHHOFO YMHOXCHUA. PaznoxeHrne MHOrO4WICHOB Ha
MHOXXHUTECIIH.

VYpaBHeHHe, IpaBuia NpeoOpa30BaHUS YPaBHEHHS, PaBHOCHILHOCTD 1
ypaBHeHuil. JIuHelHOe ypaBHEHUE C OIHOH IEPEMEHHOM, pellIECHUE
JINHEWHBIX YPaBHEHUM.

JluneitHoe ypaBHEHHE ¢ OTHON NEPEMEHHOM, PEeLIEHUE JIMHEUHBIX 1
ypaBHEHUI
JluneliHoe ypaBHEHME C OJHOW IEPEMEHHOM, pEIIEHNE JIMHEHHBIX 1
ypaBHEHUI

Pemenne 3aga4 ¢ moMOIIbIO YpaBHEHHM. 1
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Pemienue 3a1a4 ¢ moMoOIIBIO YpaBHEHUIA.

Cucrema ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C IByMs NEPECMCHHBIMU. Pemienue
CUCTEM ypaBHCHI/II‘/'I crrocodooM IMOACTaHOBKHU 1N CIT0COOOM CITOKEHHS.
Cucrema ABYyX JIMHEHHBIX ypaBHCHI/Iﬁ C IBYyMs ICPEMCHHBIMMU. Pemienue
CUCTEM ypaBHCHI/II‘/'I crrocodooM IMOACTaHOBKHU 1N CII0COOOM CIIOKEHHUS.
Cucrema ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYyMs ICPEMCHHBIMMU. Pemienue

CHUCTEM ypaBHCHHfI CII0COOOM IIOJACTaHOBKHU U CIIOCOOOM CJIOMKEHHUSL.

[IpssMoyrospHas cucreMa KOOpAUHAT Ha INIOCKOCTH. [Ipumepbl
rpaduKoB, 3aaHHBIX (HOPMYIIaAMH.
Urenue rpaMKoB pealibHbIX 3aBUCUMOCTei. [ToHsTHE (hyHKIIHH.

PaccrosiHue Mmexny AByMsl TOUKaMU KOOPAMHATHOW MPSMOM
I'padux pyakumu. CoiictBa QyHkuuii. Jluneitnas GyHKIus.
[Moctpoenue rpaduka nuneitHol GyHkumu. ['paduk dynkiun y = kx + b,

[pocreiimme reomerpudeckre 00bEKThI: TOUKH, IPSIMBIC, TY4YH U YIJIb,
MHOTOYTOJIbHHK, JIOMaHasl.

CMexHbIe U BepTHKaJIbHbIE yIIIbl. PaboTa ¢ mpocTedmiMu yepTexamu.
W3mepenne MTMHENHBIX U YTIIOBBIX BEIMYNH, BBIYHCIICHUE OTPE3KOB U
YTJIOB.

ITonsiTue 0 paBHBIX TpEyroiabHUKAX TpH IMpU3HAKA pAaBEHCTBA

TPEYT OJIbHUKOB, IPAMOYTOJIbHBIX TPEYT OJIbHUKOB.

CBoiicTBa MPAMOYTOJIFHOTO TPEYTOIbHHKA.

PaBHOOEpEHHbBIE U PABHOCTOPOHHHE TPEYTONbHUKH. [Ipu3HaKu u
CBOICTBA PaBHOOEIPEHHOTO TPEYT OJIbHUKA

[IpotuB Gounbleii CTOPOHBI TPEYTONBHUKA JIGKUT OONBIIUI YTodl.
IIpocreiime HepaBEHCTBA B T€OMETPHUU.

[TapannenbHble npsiMble, UX cBocTBa. Hakpect nexaiue,
COOTBETCTBEHHBIEC M OTHOCTOPOHHHUE YTIIbl (00pa30BaHHbIE IPH
[IEPECEYCHNH NapaJuICIIbHBIX MIPSIMBIX CEKYLLEH).

IIpu3Hak napamIeIbHOCTH IPSIMBIX YEPE3 PABEHCTBO PACCTOSIHUM OT
TOYEK OAHOM MPSIMOI 710 BTOPOU IIPSIMOIA.

CyMMa yriioB TpeyroJbHUKA 1 MHOTOYTrOJIbHUKA. BHemHue yriel
TPEYTOJIBHAKA

OKpy>KHOCTB, XOpIbl M TUAMETPHI, UX cBOicTBa. KacaTenbHas K
OKpyXHOCTU. OKpYXHOCTb, BIMCAHHASI B YT OJI.

OKpy>KHOCTb, ONKMCaHHAS OKOJIO TPEYroJIbHUKA. Brincannas B
TPEYTOJIBHUK OKPY>KHOCTB.

IIpocrelimme 3agaun Ha MOCTPOEHUE.

[IpencraBnenne nanupIx B Tabaunax. [lpakTuueckrue BEIYUCICHUS 110
TaOIMYHBIM aHHBIM. VI3BIIeueHre 1 HHTEPIpeTausl TaOJINUHBIX
JAHHBIX.

I'padmueckoe mpencraBieHne JaHHBIX B BHJE KPYTOBBIX, CTOJIOMKOBBIX
(crombuateix) muarpamm. Utenue m nddrpoenue muarpamm. llpumepst
JIeMOrpapuIECKHX TUarpaMM.

Uucnossle Habopbl. CpenHee apupmMeTHIecKoe.

Menuana 4ncinoBoro Habopa. Y cTOH4MBOCTh MEAUAHBI.

HawuGonpiee 1 HanMeHbIIee 3HAUYSHUS YUCIOBOro Habopa. Pa3max.
[IpencraBnenune nanubix. OnucaTenbHast CTATUCTHKA. BeposTHOCTB

CIly4aifHOTO COOBITHA.
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TemaTtuueckoe IIaHUPOBAHUC IO MATCMATHKE

(koppexuunoHHoe 3aHsATue) 1 yac B Heaemo wiu 0,5 yaca B HeAEO

Tema ypoka

KBanmpaTHelii kopeHb u3 4ymcia. ApUQMETHUECKHI KBaJpaTHBIH
KOpeHb. YpaBHEHME BHaa X° = a.
CBoiicTBa aprpMETHUECKUX KBaJAPATHBIX KOPHEH.

[IpeoOpazoBaHue YMCIOBBIX BBIPAYKCHUM, COACPIKAIIMX KBaJPaTHBIC
KOpHH

Crenenb c 1enbIM  mokazateneM. CTaHAapTHas 3amuch YHCIA.
CBoiicTBa CTEMEHH C I[EIBIM ITOKA3aTEIIEM.

Anrebpanueckas qpo0b. JlonycTUMbIe 3HAYCHUS TIEPEMEHHBIX,

BXOJISIIIMX B airedpandeckue BRIpaKeHUsI.

OcHOBHOE CBOICTBO anredpanueckoit qpodu. CokpalieHue Apooeii.
CroxxeHHe, BEIUMTAaHUE, YMHOKEHHUE U JICJICHHE aIreOpandecKux
Jpo0eii.

[IpeoOpaszoBaHue BEIPAKEHH, COJEPKAIIUX alreOpandeckue Jpoou
KBaaparHoe ypaBHeHue. HenonHoe KBapaTHOE ypaBHEHHE.
@opMyJiia KOpHEN KBAIPpaTHOIO ypPaBHEHHSI.

Pemenue ypaBHeHM, CBOOANMXCS K KBaapaTtHeIM. lIpocteiimme
IpOOHO-paIOHAIFHBIE YPABHEHHS.
Pemenune TeKCTOBBIX 3aJ1a4 C IIOMOILIBIO KBAPATHBIX YPABHEHUI.

KBanpartsslil TpéxuseH. PaznokeHue KBapaTHOro TpEXUiieHa Ha
MHOXUTENH.

JluneliHOe ypaBHEHUE C IBYMs TIEPEMEHHBIMH, €r0 TpaduK, MPUMEpPHI
pelIeHusl ypaBHEHH B [ENIbIX YUCIIaX.

Pemienue cucrteM IByX JIMHEHHBIX YPAaBHEHUH C JBYyMS
nepeMeHHbIMU. [IpuMepsl perieHns CUCTEM HENMHEHHbBIX YpaBHEHUN
C IByMsI TIepEMEHHBIMH

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

HepapeHncTBo ¢ oiHOM nepeMeHHoM. JInHeliHble HepaBEeHCTBA C OAHOU
TIepeMeHHON 1 UX pemeHne. CUCTEMBI IMHEHHBIX HEPABEHCTB C OJTHOM
MEepEMEHHON U UX pelIeHuE.

[Honsartne ¢pynkumnu. OOMACTh OMpeneneHns U MHOXKECTBO 3HAUEHUH
¢dysaxmun. CriocoOs! 3aaannst QyHKITHIA.

I'paduk pyaxmmm. CBoiicTBa GyHKIHH, HX OTOOpakeHne Ha rpaduke.
[Tapamnenorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE ciaydau
rapasuiesIorpaMMoB (TIPSMOYTOJIBHUK, poMO, KBaIpaT), MX MPU3HAKA U
cpoiictBa. Tpanenuns. PaBHoOOKast 1 IPsIMOYTObHAS TPATICIINH.
Cpenusis muaAS TpeyroapHUKa. Tpanenns, e€ cpenHss THHNA.
CBoiicTBa LIGHTpa Macc B TPEYT OJIbHUKE.

[Tomo6HbIe TpeyronpHuKH. Tpu Mpr3HAKa TOJO0US TPEYTOTFHUKOB.

IIpakTHueckoe npuMeHeHHE
dopmyibl Aj1s MIIOIAAN TPEYTOJIbHUKA, MTapajieaorpaMma.

[Inomamu ¢uryp Ha kinerdaroir 6ymare. [lnomamn mogobHbIX duryp.
Brluucnenue miomazaeil. 3agaun ¢ IPpakKTUYECKUM COAEP KAHUEM.
Teopema [Tudaropa. O6patras Teopema [Tudéaropa.

Omnpenenennie TPUrOHOMETPUUYECKUX (PYHKIMH OCTPOrO yIia,
TPUTOHOMETPUUYECKHE COOTHOLIEHUS B IPSIMOYT OJIbHOM
TPEyroJbHHKE.

OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.

CooTHOILIEHNS MEXAY CTOPOHAMH B IIPSMOYTOJIBbHBIX TPEYT OJIbHUKAaX

¢ yrmamu B 45° u 45°; 30° u 60°.

BrcanHbie W TEHTpanbHBIE YIJIBI, YTOJM MEXKIy KacaTelbHOH W
XOpAOU. YTIIbI MEXy XOPJAMU U CEKYILIUMU.

Bnoucanneie M ONHMCAaHHBIE YETHIPEXYTONBbHUKH, UX IPU3HAKU U
CBOIICTBA.
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HpI/IMeHeHI/Ie 9TUX CBOMCTB IIpyu PCHICHUU rCOMETPUYCCKUX 3aday. 1
MHO)KGCTBO, IIOAMHOXECTBO. Onepam/m HaJd MHOMXCCTBaAMM: 1
06BCHHHCHHG,HepeCquHHC,HOHOHHeHHQ CBolicTBa onepaunﬁ HaQ
MHOXCCTBaAMM: NEePEMECTUTCIIBHOC, COUYCTaTCIbHOC,

pacrpenenuTenbHOoe, BKIIOYCHUSL.
I'padmueckoe nmpeacTaBIcHUE MHOXKECTB

OneMeHTapHbIE COOBITHA. Cryuaiinbie COOBITHS. 1
BnarompustcTByIomme 3IeMeHTapHble  COOBITHS. BeposTHOCTH
coObITHIA. ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH.
Cny4aliHbIil BBIOOD.

[IpencraBnenue nanubix. OnucaTenbHas cTaTUCTHKA. [ padbl. 1

BeposTHOCTE ciydaliHOTO COOBITHS. DJIEMEHTHI KOMOMHATOPUKH.

[ToBTOpEHUE : pelIeHre ypaBHEHUH U HEPAaBEHCTB 1
Brruucnenus 1
I'paduxu 1
HUTOIO 34

9 kiacc

TemaTtnueckoe MmiIaHUPOBaHUE IO MaTEMATHKE
(KoppeKLnOHHOE 3aHATHE) | yac B HEAEIIO

Tema ypoka

MHOXECTBO  JICHCTBUTCIBHBIX  YHCEI, JICMCTBUTCIBHBIC YHCIIa  KakK
OecKOHEUHbIE [eCATHYHbIE NpoOu. B3auMHO OAHO3HAYHOE COOTBETCTBHE
MEXJy MHOXECTBOM JIEUCTBUTEIBHBIX YHMCEI W MHOXECTBOM TOYEK
KOOPJMHATHOMN IPSIMOM.

[pubmmkéHHOE 3HAYCHNE BETUYMHBI, TOUHOCTD HPUOIIMIKCHHMSL.

Oxpyrienune ancen. [Ipukuaka v oreHKa pe3yabTaTOB BEIYHCICHUH.

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUM, CBOASIIMXCS K TUHEHHBIM.

KBanpatnoe YpaBHEHHUE. Pemienue ypaBHEHHU, CBOJIAILINXCSA
K KBaJIpaTHBIM. brKBaspaTHBIE YpaBHEHUSI.

Perienre npoOHO-paiMOHAIBHBIX YPaBHEHHUH.

Pemenrie TeKCTOBBIX 33724 anreOpandaecKuM METOI0M.

CucremMa IBYX JTUHEHHBIX YPaBHEHHM C IBYMS TIEPEMEHHBIMHU U €€ pEIICHHE.
Pemenue cucreM AByX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEHHOE, a APYyroe —
BTOPOU CTEMEHU.

Pemrenme TeKCTOBBIX 3a11ad anredpandeckKiuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
JIuHelinble HEpaBEeHCTBA C OJHOM MEPEMEHHON U UX PEIlICHUE.
CucTeMbl JIMHCHHBIX HEPABEHCTB C OJTHOW IMEpEMEHHON M MX PEIICHHE.

KBanmpaTHble HepaBeHCTBa M HX peuieHue. I'paduueckas HHTEpIpeTalys
HEPaBEHCTB M CUCTEM HEPABEHCTB C ABYMs NIEPEMEHHBIMHU.

KBagpatuunas ¢ysknus, e€ rpaduk u cpoiictBa. Ilapabona, kKoopAMHATHI
BEPIIHBI TAPabOITbl, OCh CAMMETPHH ITapadoITbL.

Crenennple (YHKIMH C HATYpaJbHBIMHU TOKa3aTeNsIMU 2 U 3, UX TpapuKd U
CBOMCTBA.

I'papuxu pynxmmit: y = kx,y = kx + b,,y = ax®,y = ad,y = V/x,Yy =S.
Apudmerndeckass U reomerpuueckas mnporpeccuu. dopmynbl N-ro uieHa
apu(MeTHIEeCKOil 1 TeOMeTPUIECKON TPOrped@iii, CyMMBI IIEPBBIX N YICHOB.
Apu¢merndeckass U reomerpuueckas mnporpeccuu. Dopmynbl N-ro uieHa
apr(MeTHIEeCKON U reOMETPUUYECKOI MPOrpeccuii, CyMMBbI IEPBBIX N YJICHOB.
Omnpenenenne TpuronoMerpuueckux ¢pynkuuii yriios ot 0° go 180°. Kocunyce u
CHHYC NpsiMOro u Tymoro yria. Teopema kocunycoB. O000ImIEHHAs TeopeMa
CHHYCOB (C painycoM ONHCaHHOH OKpY>XKHOCTH). HaxoxxneHue AiMH CTOPOH U
BEJINYMH YIJIOB TPEYTOIbHUKOB

dopmyna miIomagy TPEyrojibHUKA Yepe3 JIB€ CTOPOHBI M YTOJl MEXIy HUMHU.
dopmyna miuomagy YeTHPEXYroNbHUKA Yepe3 €ro AUAroHaId U yrol MEKIY
HUMH.

TeopeMa 0 mpoHU3BEEHNHN OTPE3KOB XOpA, TEOpPEMA O MPOU3BEICHUH OTPE3KOB
CeKyIIUX, TeopemMa O KBajJpaTe KacarenbHoW. llpuMmeHeHune B pelieHuH
reOMETPUYECKUX 3a/1au
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Onpe)leneHI/Ie BCKTOPOB, CJIIOKCHUEC U PA3HOCTH BEKTOPOB, YMHOXXCHHNEC BEKTOpA
Ha 4ynucia0. OU3NICECKUN U FCOMCTpI/I‘-ICCKI/Iﬁ CMBICJI BEKTOPOB.
Paznoxenue BCKTOpa 110 IBYM HCKOJUIMHCAPHBIM BEKTOpaM.

Koopnunats! BekTopa. CkansapHOe IPOU3BENCHUE BEKTOPOB, €ro MPUMEHEHUE
JUIS HAXOXKJIEHMS JUIMH M YIJI0B. Perenue 3a1ad ¢ moMoIIbl BEKTOPOB.
JexkapToBbl KOOPAMHATHI TOYEK HA IUIOCKOCTH. Y PaBHEHHUE NPSIMOU. YTI0BOU
KO3((UIUCHT, TAHTCHC yIJIa HAKJIOHA, NApaJUICIbHBIC U MEPIICHIUKYIISPHBIC
MpsSMBIE.

YpaBHeHHE OKpYKHOCTU. HaxoxkaeHue KOOpJMHAT TOYEK MEPECEUEHUs
OKPYXHOCTHU U IIPSIMOM.

Meroa KoOpaAUHAT MIPU PELICHUHN T€OMETPUUYECKHUX 3aa4.

Hcnonp3oBaHne METOJa KOOPAMHAT B IPAKTUYECKUX 3a7a4ax

HpaBI/IJII)HI)Ie MHOT'OYT'OJIbHUKH, BBIYUCIICHHUE UX 3JICMCHTOB.

Yucno m Y AJMWMHA OKPYKHOCTH. [[nuHa nyru okpyxHocTu. PaananHas mepa

yria.
[Tmomaaes Kpyra u ero 3IeMeHTOB (CEeKTopa U cerMeHTa). Beraucinenmne

Iomaaed Guryp, BKIIOYAIONIUX AIEMEHTHI Kpyra.

IToBTOpEHNE OCHOBHBIX MOHATHN U METOJIOB KypcoB 7—9 KiaccoB, 00o0IIeH e
M CHUCTeMaTH3allus 3HaHUM.
[pocreiimme reomerpuyeckre GUrypbl U UX CBOWCTBA

KombunaropHoe npasuiio ymHoxkeHust. [lepecranoBku. dakropuait.
Coueranus u yncio couerannii. *Tpeyronpauk [ackamns.*
Ucneitanue. Ycnex u Heynada. Cepus HCIIBITAHNHN 10 IIEPBOTO ycIexa.
Ucneitanus beprnymmm. BeposTHOCTH COOBITHI B CEpUH UCIIBITAHHUIH
bepnyiu.

CrnyyaiiHass BeMWYMHA W paCIpeNeNeHrne BepoATHOCTeH. MartemaTtndeckoe
OKHUJAHUE U AMCIIEpPCHs ClaydalHOW BenuuuHbL. [Ipumepbl MateMaTnyecKoro
OXKUJAHMS KaK TEOPETHUECKOTO CPENHEr0 3HAUCHUS BEITMUNHBI.

[TonsTre 0 3aKoHe OONbIINX YKcen. V3MepeHrne BEpOsSTHOCTEH ¢ TOMOIIIBIO

yactoT. [IpumeHeHne 3aKkoHa GONBIINX YUCET.

[IpencraBnenue nanubix. OnucaTensHas CTaTUCTHKA. BeposTHOCTH
CIIy4aliHOTO COOBITHS. DeMeHThl KoMOUHATOPUKU. CilydaliHble BETHYNHBI U
pacnpeneneHus.

IToBTOpEHUE : pelieHuEe ypaBHEHHU U HEPABEHCTB

Brruucnenus

I'padukn

O06001maronmmii YpoK MOBTOPSHHS

UTOoro
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