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NOACHUTE/IbHAAI 3AMUCKA

OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «MATEMATUKA~

PabGouast mporpamma 1o mareMaTuke Juisi oOydaromuxcst 5—9
KJlaccoB pa3paboTaHa Ha ocHoBe PDenepasbHOTO TO-
CY/apCTBEHHOTO O00Opa3oBaTEILHOTO CTaHJapTa OCHOBHOI'O OOIIETo
oOpazoBaHMsA ¢ y4ETOM M COBPEMEHHBIX MHUPOBBIX TPEOOBAHMUIH,
MPEnbSIBISIEMBIX K MATEMAaTUIECKOMY OOpPa30BaHUIO, U TPATUIIAN
poccuiickoro oopa3oBaHUsl, KOTOPbIE 00ECIIEUNBAIOT OBJIAJICHUE KITIO-
4EeBBIMH KOMIETESHIIMSIMH, COCTABJISIIOIIMMHU OCHOBY JUJISI HEIPEPhIB-
HOTO 0Opa30BaHMsS U CAMOPA3BUTHS, @ TAKKE [IEJIOCTHOCTH OOIIEKY JIb-
TYPHOTO, JUYHOCTHOT'O ¥ TTO3HABATEJIBHOI'O Pa3BUTHS 00yUYatOIIUXCSI.
B paboueii nporpamme yuTeHsI Ujieu U nojokenuss Konnenuuu pas-
BUTHSI MaTeMaThdeckoro obpaszoBanusi B Poccuiickoii deneparum.
B snoxy undposoii panchopmanuu Bcex chep 4eT0BEeUECKON Je-
SITEJIbHOCTH HEBO3MOYKHO CTaTh 0OpPa30BaHHBIM COBPEMEHHBIM YeJIO-
BEKOM 0Oe3 0a30BOIl MareMaTHYECKOW MOATOTOBKH. YK€ B IIKOJIE
MaTeMaTHKa CIIY>KHUT OIMOPHBIM MIPEAMETOM I U3YUYCHHUS CMEXHBIX
JIUCIUIUJINH, a MOCJIe IIKOJIBI peaIbHOW HEOOXOJIMMOCTHIO CTAHOBUT-
csl HempephIBHOE 0Opa3oBaHMe, 4TO TpeOyeT IMOTHOIIEHHOH 0a30BOM
0o0meoOpa3oBaTeIbHON MOATOTOBKH, B TOM YHCJIE€ W MaTeMaTHYe-
CKO#. DTO OOYyCIIOBJIIEHO TEM, YTO B HAIIW JHH PacTET YHCIIO IpO-
(beccuii, cBsI3aHHBIX C HENOCPEJICTBEHHBIM IIPUMEHEHHEM MaTeMa-
TUKNA: U B chepe SKOHOMHUKH, U B OM3HECE, U B TEXHOJOTHYECKUX
oOJyacTsix, U JlaXke B ryMaHHUTapHbIX cepax. Takum obpazom, Kpyr
MIKOJIBHUKOB, JIs1 KOTOPbLIX MaTe€éMaTHUKa MOXET CTaTbhb 3HAYUMbIM
MIPEIMETOM, PACIIUPSICTCSI.

ITpakTHueckass MOJIE3HOCTh MAaTEMAaTHKH OOYCJIOBJISHA TEM, YTO
e€ mpeaMeToM SBISIOTCS (QyHJAAMEHTaJIbHbIE CTPYKTYpPbHl HaIIero
MHpa: MPOCTPAHCTBEHHBbIE (OPMBI M KOJHYECTBEHHBIE OTHOIICHMUS
OT MPOCTEHIINX, YCBAMBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, JIO J1O-
CTATOYHO CJIOKHBIX, HEOOXOJAMMBIX JUISI PAa3BUTHsI HAYYHBIX U MPHU-
KJIaJHBIX HAeH. be3d KOHKpPEeTHBIX MaTeMaTUYeCKUX 3HAaHUU 3aTpy-
HEHO IOHMMAaHHE NPUHLIHUIIOB yCTPOHCTBA M HUCIIOJIB30BAHUSI COBpE-
MEHHOH TEXHWKH, BOCHPHUSITHE W HHTEpPHpEeTanus pa3HOOOpa3HOU
COLMAJIBHOM, YKOHOMHWYECKOM, MOJUTHYECKOW MH(OpPMaIIUK, Majo-
s¢dexTHBHA NOBCEIHEBHAsI NMpaKTUYecKas AesiTeabHOCTh. Kaxmno-
My 4YEJOBEKY B CBOCH JKM3HHM IPHUXOIMUTCS BBIIOJHATH PAcUEThl U
COCTAaBJISITh AJITOPUTMBI, HAXOAUTH M IPUMEHSTH (POPMYJIbI, Bia-AeTh
MPAaKTUYECKUMH TPpHUEMAMH TEOMETPUUYECKHX HU3MEpPEHHH H TI0-
CTPOCHHUI, YNTaTh MH(OPMALIUIO, IPEACTABICHHYIO B BHAE TaOJIHII,
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JauarpaMM U rpa@HKOB, )XUTh B YCIIOBUSIX HEOIIPCICIEHHOCTH H II0-
HUMAaTh BEPOSITHOCTHBIN XapaKTep CIIy4alHBIX COOBITHI.

OIHOBPEMEHHO C pacimupeHueM chep NPUMCEHCHHS MaTeMaTHKHU
B COBPEMEHHOM oO0ImIecTBe BCE OoJjiee BaXHBIM CTAaHOBHUTCS MaTeMa-
TUYECKUH CTHUJIb MBINIJICHUS, MPOSIBJISIONIUNCS B ONMPEAeIEHHBIX
YMCTBCHHBIX HaBbIKaX. B mporecce nu3y4yeHus MaTEMaTHKH B apce-
HaJI IPUEMOB U METOJOB MBINIJICHUS YE€JIOBEKa €CTECTBEHHBIM 00-
Pa30M BKITIOYAIOTCS MHAYKITHS U JSAyKIIHsI, 0000menne 1 KOHKpe-
TH3alusl, aHAJIN3 U CHHTE3, KiIacCU(PHUKaNUs U CUCTEeMaTHU3alIUs,
adbcrparupoBanue u aHaiorusi. OObEKThHl MATEMAaTUYCCKUX YMO3a-
KITFOYCHHUH, TIpaBUja UX KOHCTPYHPOBAHHUSA PACKPBHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHUI, CIIOCOOCTBYIOT BBIpabOTKE yMeHUs (op-
MYJIMPOBaTh, 0OOOCHOBBIBATH U JIOKA3bIBATH CYKICHHUS, TCM CaMbIM
pa3BUBAIOT JIOTHYECKOE MBINIJICHUE. Beaymiast poias npuHa JIC)KUT
MaTeMaTHKEe U B (POPMHUPOBAHUH aJITOPUTMUIECKON KOMITOHEHTEI
MBIIIJICHUSI U BOCIIUTAHUHU YMEHUU JICHCTBOBATh MO 3aJaHHBIM aJI-
TOPUTMaM, COBEPIIICHCTBOBATh U3BECTHHIE M KOHCTPYHUPOBAThH HO-
BbIe. B mponecce pemeHus 3aj1ady — OCHOBOW y4eOHOM NesiTeTbHO-
CTH Ha YpPOKaX MaTEMaTUKH — Pa3BUBAIOTCs TAK)KE TBOPUYCCKAs U
OPUKJIIATHAS CTOPOHBI MBIIIJICHHUSI.

OOyueHne MaTeMaTUKe TaéT BO3MOXKHOCTh pa3BUBATh y 00y4aro-
IIUXCSI TOYHYIO, PAllMOHAJIBHYIO U HHPOPMAaTHBHYO PCYb, YMCHUC
otOupaTh Hambojiee MOAXOISINNE S3BIKOBBIC, CHMBOJIMYECKHUE, Tpa-
(pugeckue cpencTsa ISl BBIPAXKCHUS CYKICHUN U HATJISIITHOTO UX
OpCACTaBICHUS.

HeoO0xoauMbIM KOMIIOHEHTOM OOIIel KyJIbTyphl B COBPEMEHHOM
TOJIKOBAaHUM SIBJIISICTCSI OOIIee 3HAKOMCTBO C METOJIaMHU ITO3HAHUS
JICHCTBUTEIILHOCTH, IIPEJICTABICHUE O MPEAMETS U METOIaX MaTeMa-
THUKH, UX OTJIIMYUHA OT METOZOB JIPYTHUX €CTECTBEHHBIX W T'yMaHHUTap-
HBIX HayK, 00 OCOOCHHOCTAX MPUMEHEHUS MaTEeMaTHKH! IS perie-
HUsI HayYHBIX U MPUKIATHBIX 3a7a4. Takum oOpa3zom, MaTeMaTh4de-
ckoe oOpa3oBaHWE BHOCHUT CBOHW BKJIaJg B (opMHUpOBaHUE oOOIIeH
KYJIBTYpBI YEJIOBEKA.

HN3ydenne MaTeMaTUKH TaKKe CIOCOOCTBYET dCTETHIECKOMY BOC-
MMATAHUIO YEJIOBEKa, MOHUMAaHUIO KPAacOThl W HU3SIMIECTBA MaTeMaTH-
YECKUX PACCYKJICHHUM, BOCIIPUATHIO T'e€OMETPUUCCKUX (POpM, yCBOE-
HUIO UJIeW CUMMETPHH.

LUEAN N OCOBEHHOCTM U3YYEHWMA YYEBHOIO MPEAMETA
«MATEMATUKA~. 5-9 KJIACCbI

ITpuoputeTHRIMU TIEIAMH OOyUEHUS MaTeMaTHKe B 5—9 kiaccax
SIBJISTIOTCSI:



- (hopMupOBaHHUE IEHTPAIbHBIX MAaTEMAaTHYECKUX IMOHATHI (YHCIIO,
BEJIMYMHA, reoMeTpuyeckasi (urypa, nepeMeHHasi, BEpOsITHOCTb,
(pyHkMs), obGecrieynBalOIIMX HPEEMCTBEHHOCTh M IEPCIIEKTHB-
HOCTh MaTeMaTHYECKOTO O00pa30oBaHUS OOyYJaIOITHUXCS;
oJiBeIcHUE OOy4YaloIIMXCsl Ha NOCTYITHOM JUISi HUX yPOBHE K
OCO3HaHHUIO B3aMMOCBSI3M MaTeMaTHKH M OKPY Kalolllero Mupa,
IMIOHMMaHUE MaTeMaTHUKHU KaK 4acTH OOIIed KyJIbTypbl 4YelioBede-
CTBa;
pa3BUTHE MHTEIUNIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00y-
YalOUIMXCs, IT03HABATEJIbHOM aKTHUBHOCTH, HCCIEIOBATEIbCKUX
YMEHHUH, KPUTHUYHOCTH MBILUICHUSI, UHTEpeca K M3YyUYEHHUIO MaTe-
MAaTHKH;
popmupoBanne GYHKOIHUOHATBPHOW MaTeMaTHYECKOW TpaMOTHO-
CTH: yMEHHsS PAacliO3HAaBaTh NPOSIBICHUS MaTEeMaTHYE€CKUX ITOHS-
THUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJIbHBIX )KU3HEHHBIX CH-
Tyauusix ¥ IIPHU U3YYESHUH APYTUX yIEOHBIX NPEIAMETOB, MPOSIB-
JISHUsI 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, GOPMYyIHUpPOBaATh UX
Ha sI3bIK€ MaTEeMaTHUKH M CO3J/laBaTh MaTEMaTHYECKHE MOJIEIIH,
MIPUMEHSITH OCBOCHHBIM MaTeMaTUYECKUN anmapar Uil pelIeHUs
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIIPETUPOBATH U Olie-
HUBAaTh ITOJYYESHHBIC PE3yJIbTaThI.
OCHOBHBIE JUHUU COJEPKaHUsI Kypca MaTeMaTHKH B 5—9 kiac-
cax: «Hucima u BBIMHCICHUS», «Anredbpa» («AnreOpandecKue BbI-
paxkeHUsD», «Y paBHEHUSI U HEPABEHCTBa»), «DyHKIIHMN», «I eome-
Tpus» («['eomerpuueckue GuUrypsl u ux cBoiicTBa», «lM3mepenue
reoMEeTpUYECKUX BEIIMYHMH»), «BeposTHOoCTh M craTtucTuka». Jlan-
HBbIC JIMHUHM PAa3BUBAIOTCSA MMapaJUIEIbHO, Ka)kJas B COOTBETCTBHU
¢ coOCTBEHHO JIOTUKOH, OJHAKO HE HE3aBUCHUMO OJIHA OT JAPYTrOi, a B
TECHOM KOHTAaKTe W B3auMojeicTBun. Kpome 3Toro, ux oobeauHsier
JIOTUYECKasl COCTABJIAIONIAs, TPAAUIIMOHHO NPHUCYyIIas MaTeMaTHKe
¥ TIPOHM3BIBAIOIAS BCE MAaTEMAaTHIECKHE KyPChI U COAEpIKaTeIbHbIC
smuaun. ChopmynupoBanHoe B DenepaibHOM ToCy1apCTBEHHOM 00-
pa3zoBaTeIbHOM CTaHIApPTE OCHOBHOTO 00MmIero oOpa3oBaHus TpeboBa-
HHE «yMETh OIIEPUPOBAThH MOHSITUSIMHU: ONPEACIICHUE, AaKCHOMA, TE€O-
peMa, 10Ka3aTesbCTBO; YMEHHUE PAacllO3HaBaTh UCTUHHBIC M JIOXKHbBIC
BBICKA3bIBAHUSI, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKa3bIBAaHUSI M OTPHUIIAHUS BBICKa3bIBAHUI» OTHOCHUTCS KO BCEM
KypcaM, a (popMHUpOBaHHE JIOTHYECKUX YMEHHIH pacrpeenseTcs 1o
BCEM rojiaM oOy4eHHUsI Ha YPOBHE OCHOBHOTrO o01miero oOpasoBaHus.
Coneprxanne oOpa3oBaHHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe-
3yJibTaTam ocBoeHHus IlpumepHoil paboueil mporpaMmebl, pacrpe/e-
JIEHHBIM 110 roJiaM OOyYeHHs, CTPYKTYpHUpPOBAaHO Takum oOpazom,



9TOOBI KO BCEM OCHOBHBIM, MPUHIMMIHAIBHBIM BOIpocaM o0ydaro-
myecst oOpalaauch HEOJHOKPATHO, YTOOBI OBJIaJICHUE MaTeMaTH4de-
CKHUMH MOHSITUSIMU U HaBBIKAMU OCYIIECTBIISIIOCH NOCIEI0BATEIBHO
U TIOCTYNATEIbHO, C COONIONEHUEM MPUHLMIIA TPEEMCTBEHHOCTH, a
HOBBIE 3HAHUSI BKIIIOYAJIUCh B OOIIYI0O CHUCTEMY MaTeMaTHYECKHUX
MpeJICTaBIICHUH 00ydJalomuxcs, paciupssi U yriayOusist e€, oOpasys
MMPOYHBIE MHO>KECTBEHHBIEC CBS3H.

MECTO YYEBHOIO NMPEAMETA «MATEMATMKA~» B YYEBHOM M/IAHE

B cootrBercTBHU ¢ PenepaibHBIM TI'OCYAapCTBEHHBIM OOpa3oBa-
TEIIFHBIM CTAaHAAPTOM OCHOBHOTO OOIIIET0 00pa30oBaHUs MaTeMaTHKa
SIBJISIETCSI 00s13aTEILHBIM [PEJIMETOM Ha JaHHOM ypOBHE oOpa3oBa-
Husi. B 5—9 kiaccax y4deOHBbIN npenmer «MartemaTuka» TpaIUIlv-
OHHO U3yYaeTcs B paMKaX CIEIYIOINX YIYeOHBIX KypCOB: B 5—6 Kitac-
cax — Kypca «MaTteMmaTuka», B 7—9 Kiraccax — KypcoB «Anrebpay
(BKJIFOUAsi 3JIEMEHTBI CTATUCTUKH U TEOPHHU BeposiTHocTeit) u «I'eo-
metpusi». Hacrtosiment nporpamMmMoil BBOJUTCS CaMOCTOSITEIIbHBIM
y4eOHBIH Kypc «BeposiTHOCTh B CTaTUCTHUKA».

Hacrosiimieit mnporpamMmMoid mnpegycMaTpuBacTCs BBIJACJICHUE B
Yy4eOHOM IUIaHE Ha M3y4YEeHHE MaTEeMaTHKH B 5—6 kiaccax 5 yueO-
HBIX YaCOB B HEJIEJIO B TEUYEHHE KaXK10TO rojia 00ydeHwust, B 7—9 kiac-
cax 6 yaeOHBIX JaCOB B HEJEIIO B TECUCHHUE KaXKJIOT0 ro/1a O0OydeHUs,
Bcero 952 yueOHBIX Haca.

TemaTrnueckoe NIaHUPOBAHUE YUYEOHBIX KYypPCOB U PEKOMEHJye-
MO€ pacmpeaeiieHne y4eOHOTO BpPEeMEHHU I W3YyUYCHHS OTHSITHHBIX
TeM, IPCUIOKCHHBIC B HACTOSIICH MporpamMmMe, HaJl0 paccMaTpH-
BaTh KaK MPHUMEPHBIC OPHUCHTHUPHI B MOMOIIb COCTABUTEIIO aBTOP-
CKOW pabouel MporpaMMBI B MPEXKJIE BCETO yUUTEI0. ABTOp pado-
9edl mporpaMMBI BIIpaBE YBEIHYHUTH WJIM YMEHBIIUTH IPEUIOKEH-
HOE YHCJIO YYeOHBIX YaCOB Ha TEMY, YTOOBI yriIyOUThCS B TEMaTHUKY,
Ooyiee 3aMHTEPECOBABIIYIO YYEHUKOB, WJIW HAOpaBUTh yCWIIMS Ha
peoaoJieHue 3aTpydHEeHUHU. JlonmycTHMO TaK)X€ JOKaJIbHOE INepe-
pacnpeneiieHle W IepEecTaHOBKa 3JIEMEHTOB COJIEP)KaHHUs BHYTPH
JTaHHOTO Kiacca. KommduecTBO MPOBEPOUHBIX PaboT (TeMaTHdecKuit
W UTOTOBBIA KOHTPOJIF KaUeCTBAa yCBOCHUS yUEOHOTO MaTepuaia) u
HUX TUI (CAaMOCTOSITCJIBHBIC U KOHTPOJBbHBIC PA0OTHI, TECTHI) OCTAIOT-
Csl HA YCMOTPCHUE yUYHUTEeNsl. TakKe yYUTeIb BOPABE YBCIUUYUTDH WU
YMEHBIIUTHh YUCJIO yYeOHBIX YacOB, OTBEAEHHHBIX B lIpumepHOU pa-
Ooueil mporpamme Ha 00O0OIICHHE, MOBTOPEHHUE, CUCTEMATH3AIIUIO
3HaHUN OOyvaromuxcs. ENWHCTBEHHBIM, HO TNPUHIUMIIHAIBHO BaXK-
HBIM KpPUTEpPHUEM, SBISICTCS IOCTIDKCHHE pPEe3yIbTaTOB OOyYCHHS,
YKa3aHHBIX B HACTOAIIECH IIporpaMMe.



NIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOIO OBLLErO O5PA30BAHUA

OcBoeHue y‘I€6HOFO npeamMmeTa «MaremaTuka» JOJI2KHO obecrieuu-
BaTb JOCTUKCHHUC HAa YPOBHC OCHOBHOTI'O 0611161"0 06pa3OBaHI/I$I CJc-
AYOIUX JIMYHOCTHBIX, METANIPCAMETHBIX U MMPEAMCTHBIX 06pa30Ba—
TCIIBbHBIX PE3YyJIbTATOB!

JMMHOCTHbIE PE3Y/IbTATbI

JIugHOCTHBIC pe3yJIbTaThl OCBOCHUSI MPOTrpaMMbl YYEOHOIrO IIpe/Ii-
meTa «MareMaTuka» XapakTepHu3yITCs:

nanMOTquCKOG BOCMMTaHHE!

OPOSIBJICHUEM HMHTEpEca K MPOMIIJIOMY U HACTOSIIEMY POCCUUCKON
MaTeMaTHUKH, IEHHOCTHBIM OTHOMIEHUEM K TOCTHIKCHUSIM POCCHIA-
CKHX MAaTE€MAaTUKOB U POCCUMUCKON MaTeMaTU4YE€CKOU HIKOJIbI, K UC-
MOJB30BAHUIO dTUX JOCTHI)KEHUU B APYTUX HayKaxX M IMIPHUKIIATHBIX

chepax.
lpaxaaHCcKoe U [yXOBHO-HPaBCTBEHHOE BOCMMTaHME:

FOTOBHOCTBHIO K BBIINOJIHEHNUIO O0sI3aHHOCTEH IpakJaHWHa U pea-
JIU3allU ero mpas, MPEJICTABJIICHUEM O MAaTEMAaTUYCCKUX OCHOBaX
(pYyHKIHOHUPOBAHUST PA3JIMYHBIX CTPYKTYpP, SIBJIICHUMN, MPOLCIYP
TPaXJaHCKOTO 001ecTBa (BHIOOPHI, OMPOCHI U MP.); TOTOBHOCTHIO K
00CYKIACHUIO TUYECKUX IPOOIEeM, CBS3aHHBIX C MPAKTHYSCKHUM
MMPUMCHCHUEM JIOCTYDKCHUN HAyKH, OCO3HAHUEM Ba)XHOCTH MOPAJIhb-
HO-3THYECKHUX MPHUHIIMIIOB B JICSITEIILHOCTH YYEHOTO.

TpyzaoBoe BoCnMTaHue:

YCTAaHOBKOUW Ha aKTHUBHOE€ yYacTHE B PEIICHUM MPAKTUUYECKHUX 3a-
a4 MaTeMaTHYECKO# HaIpaBJIICHHOCTH, OCO3HAHMEM Ba)KHOCTH Ma-
TEeMaTHYECKOTO 00pa30BaHUS Ha MNPOTSIKCHUU BCEU IKU3HU ISt
ycHnenrHot nmpogecCuoHaIFHON IeITeIbHOCTH U Pa3BUTHEM HEO0O0XO0-
ITUMBIX YMEHHH; OCO3HAHHBIM BHIOOPOM W MOCTPOCHUEM HHIUBHUIY-
aIbHOW TpaeKTOpUHU OOpa30BaHUS M KUZHCHHBIX IJIAHOB C Y4ETOM
JIMYHBIX UHTEPECOB U OOIICCTBEHHBIX ITOTPEOHOCTEH.

JcTeTUYeCKoe BOCMMUTAHME:

CIIOCOOHOCTBHIO K OMOIMOHAJIBHOMY M JCTETHUYECKOMY BOCIIPHSI-
THIO MaTeMaTHYECKHUX O0OBEKTOB, 3a/1a4, pEHICHUH, PACCYKICHUMN;
YMEHHIO BUJETh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE.



LleHHOCTM Hay4YHOrO MO3HAHMA:

OpUEeHTalUeN B JICSITEJIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4-
HBIX NPEJICTABJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Ye-
JIOBEKa, IMPUPOJIBI U 00IIeCTBa, TIOHUMaHUEM MaTEMaTHYCCKON Ha-
YKH KaK c(hepbl 4eITOBCYCCKOM ACSITCIbHOCTH, dTAIIOB €€ pa3BUTHS
W 3HAYUMOCTH JIJISI Pa3BUTHS TUBUJIU3AIINN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKU U MaTeMaTHYeCKOW KyJIbTYpOH Kak CpEeJICTBOM MO3Ha-
HUSI MUPA; OBJIAJICHUEM MNPOCTEHIINMHU HaBbIKAMU HUCCJICTOBATEIb-
CKOM IesITEILHOCTH.

®dusnyeckoe BOCHMTaHMe,(bOpMMpOBaHMe KYyJZIbTypbl 340p0BbA U 3MOLMO-
HaJIbHOro 6narononquﬂ:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHUYeCKHe 3HaHUsI B MHTepecax
CBOETO 3/I0POBBSI, BEJACHHUS 3J0POBOro oOpasa KM3HH (310pOBOE ITH-
TaHUE, cOAJIAaHCUPOBAHHBIN PCKUM 3aHATHUA U OTHBIXA, PEryJspHas
pusnueckast aKTUBHOCTB); C(hOPMHUPOBAHHOCTHIO HaBbIKa pedIeK-
CUH, NPU3HAHHWEM CBOEIr0 MpaBa Ha OMIMOKY M TAaKOro JKe IpaBa
ApPYyroro 4yejioBeKa.

JKOoNOrM4yeckoe BOCMMUTAHME:

OpHeHTaue Ha IPUMEHEHNE MaTEeMaTHYCSCKUX 3HAHUI OIS pe-
HICHUS 3a7a4 B 00JIaCTH COXPAaHHOCTH OKPY>KaIOIICH Cpelibl, TUIAaHU-
pOBaHHS ITOCTYOKOB M OINEHKH WX BO3MOYKHBIX ITOCJICACTBUI IS
OKpy»KarIleil cpeabl; 0CO3HAHUEM IIIO0AJBHOrO XapakTepa dKOJO-
TUYECKHUX MPOOJIEM U MyTEH UX PCIICHUS.

JIMYHOCTHbIE pe3ynbTaThl, 06ecneymBatolLMe aaanTtaumio obydalolerocs K us-
MEHSIIOLLMMCS YCJIOBUAM COLMAIbHOM M NPUPOAHOM Ccpeapl:

TOTOBHOCTBIO K JICICTBUSIM B YCJIOBHUSX HEOIPCICIEHHOCTH, MO-
BBIIIICHUIO YPOBHS CBOCH KOMIICTCHTHOCTH 4YEpe3 IMPaKTUYCCKYIO
JIeSITeJIbHOCTh, B TOM YHCJIE YMEHHUE YUUThCS Y APYTHUX JIIOASH, IpHU-
oOpeTaTh B COBMECTHOU JCITEIHPHOCTA HOBBIC 3HAHWS, HABBIKU U
KOMICTCHIIUU U3 OMBITA IPYTHX;

HE0OX0AUMOCThI0O B (POPMHUPOBAHNHU HOBBIX 3HAHWM, B TOM YHCJIIE
dopmynupoBaTh HJEH, IMOHSITHS, TUIMOTE3bI 00 OOBEKTax U SIBJIE-
HUSX, B TOM YHCJIE paHEE HE HM3BECTHBIX, OCO3HAaBaTh JAC(UIIUTHI
COOCTBCHHBIX 3HAHUI M KOMIIETCHTHOCTCH, INIAHUPOBATh CBOE pas-
BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIlHMIO, BOCIPHUHH-
MaTh CTPECCOBYIO CHUTYAIIUIO KaK BbI30B, TPCOYIOMINIT KOHTPMED,
KOPPEKTUPOBATh NPUHUMACMbIC PEIICHUSI U AeHCTBUs, (POPMYITH-
pOBaTh M OLIEHUBATh PUCKH U MOCJIEJICTBUS, (POPMUPOBATH OMBIT.
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METANPEAMETHBIE PE3Y/IbTATDI

MeTaHpeﬂMeTHBIe pe3yJibTaTbl OCBOCHUS TIPOrpaMMBbI y‘{e6HOFO
npeameTa «MaremMmaTuka XapaKTCPpU3yrOTCsa OBJIAACHUEM YHUBED-
CANbHBIMU NO3HABAMEABLHbBIMU JelicMBUAMU, YHUBEPCANbHLIMU
KOMMYHUKAMUBHBIMU 0eliCmaUaMU U YHUBEPCANbHBIMU Pe2Yy-
AAMUBHbBIMU Jelicmeuamu.

1) YHusepcanvHble no3HaA8ameavHsle Oelicmseus obecneuusa-
tom gopmuposarue 6a308vlX KOZHUMUBHLIX Nnpoyeccos8 obyuaro-
wuxca (oceoeHue Memo0do8 NOZHAHUA OKPYMIcarouie20 Mupa; npu-
MeHeHUe /02UvecKux, uccaedosamenvckux onepayuil, ymeHuil
pabomambv ¢ uHgopmayueil).

ba3oBble OrMyecKMe AenCTBuS:

BBISIBJISITH U XapaKTEpPHU30BaTh CYIIECTBEHHbIE NPU3HAKK MaTeMa-
THYECKUX OOBEKTOB, MMOHITHUH, OTHOIMICHUN MEXIYy HOHSITHIMU,
dopmyupoBaTh OIpPEJICICHUS ITOHSITUH; YCTaHABIUBATH CYIIlC-
CTBCHHBIN NPHU3HAK KIIACCHU(PUKAIIMU, OCHOBAHUS IJIsi 0000IICHHUS
W CpaBHEHHS, KPUTECPUHU IIPOBOAUMOTO aHAIH34;

- BOCIIPpUHUMATh, (POPMYITHpOBATE U MPEOOpPa30OBBIBATH CYKIACHHUS:
YTBEPAUTEIbHBIC U OTPUIIATCIILHBIC, SIIUHUYHBIC, YACTHBIC U 00-
IIIMe; YCIIOBHEIE;

BBISIBJISITH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPO-
TUBOpEYHs B (paKTax, TaHHBIX, HAOIIOIACHUSIX U yTBEPKICHUAIX;
npeajiaraTb KpUTEPUHU 151 BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPO-
THUBOPEYHNN;

JieJIaTh BBIBObI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, /1€y KTUBHBIX
1 WHAYKTUBHBIX YMO3aKIOUYCHUH, YMO3aKIIOUCHHUH 10 aHAJIIOTHH;
pa30mupaTh HOKa3aTeJIbCTBA MAaTEMAaTHYECKUX yTBEPKIACHHUU (TIpsi-
MBI€ U OT MPOTHUBHOTO), MMIPOBOJIUTE CAMOCTOSTEIHFHO HECIOKHBIC
JI0OKa3aTeJbCTBa MaTeMaTHYCCKHX (haKTOB, BBICTpAHBATh apry-
MEHTAI[HUIO, TIPUBOJAUTh IPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBI-
BaTh COOCTBEHHBIC PACCYXJICHUS;

BBIOMpaTh croco0 pemieHusi ydeOHOUW 3amadu (CpaBHUBATh HE-
CKOJIBKO BapHAHTOB PCIICHUS, BRIOUPATh HAaUOOJIEe TTOAXOASIIHN
C y4€TOM CaMOCTOSITEIbHO BBIICJICHHBIX KPUTEPHUEB).

basoBble nccnegoBaTeNbCkue p,eﬁcmvm:

- ICTIOJIB30BAaTh BONPOCHI KaK HCCIEAOBATEIHCKUH HHCTPYMEHT MO-
3HaHMs; (GOPMYJIMPOBATH BOIPOCHI, (UKCUPYIOIIHE HPOTHUBOpPE-
que, Ipo0JIeEMy, CAMOCTOSITEIIFHO YCTaHABIMBATH HCKOMOE U J1aH-
HOoe, (hopMHUpOBATH THIIOTE3Y, APTYMEHTHPOBATE CBOIO MO3HUIIHIO,
MHEHUE;
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MPOBOJANUTH IO CAMOCTOSTEIIBHO COCTAaBJICHHOMY ILIAHY HECJIOXK-
HBIM DKCIICPUMECHT, HEOOJBIIIOC HUCCIICIOBAHUE MO YCTAHOBJICHUIO
0co0eHHOCTell MaTeMaTHYECKOTr0 0OOBbEKTa, 3aBUCUMOCTEN O0O0BEK-
TOB MEXIy COOOI;

CaMOCTOSITCIIFPHO (OPMYJTHPOBATh OOOOIMICHHUS YU BBIBOJBI 110 pe-
3yJibTaTaM IPOBEAEHHOTO HAOJIOJICHUS, WCCICIOBAaHUS, OIICHU-
BaTh JIOCTOBEPHOCThH IMOJYUYCHHBIX PE3YJIbTATOB, BHIBOJIOB H 0000-
NICHUM;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKKE BbI-
JIBUTATh IIPCJIIMOJIOKCHUS O €ro Pa3BUTHU B HOBBIX yCJIOBHUSIX.

Pa6ota ¢ mHdopmaumen:

BBISIBJISITh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(DOpPMAIIUH, HaH-
HBIX, HCOOXOIUMBIX IJIsl PEIICHUS 3a0aqu;

BBIOWpATh, aHAIU3UPOBATH, CHCTCMATHU3UPOBATh U HHTCPIIPETHU-
poBaTh HHGOPMAIUIO PA3IMYHBIX BUIOB U (OPM MPEIACTABICHUS,
BbIOMpaTh (popmy mpencraBiicHUs WHPOPMAMH U HILTIOCTPHPO-
BaTh pEIIacMbIC 3a/1a9l CXEMaMH, JuarpaMMaMu, HHOU rpadu- KO
M UX KOMOHWHAIUSIMMU,

OIICHWBATh HAAEKHOCTH HH(MOPMAIMUA 110 KPUTCPHSAM, IIPEIIIO-
JKCHHBIM YYHUTEJICM WIH C()OPMYIIMPOBAHHBIM CaMOCTOSITCIIBHO.

2) YuugepcanvHble KOMMYHUKaAMuUEHbwle deticmaus obecnevu-

s8arm copmMupo8aHHOCMb COYUANbHBIX HABLIKO8 00y UAOWUXCSL.
Ob6ueHue:

BOCHPUHUMATh U (HOPMYJIHUPOBATH CYXKJCHHS B COOTBETCTBHUH C
YCIOBUSIMU W IEJSIMH OOIICHHUS; SICHO, TOYHO, I'PAMOTHO BBIpa-
J)KaTh CBOIO TOYKY 3PCHHsS B YCTHBIX M HUCHbMCHHBIX TEKCTaX, Ja-
BaTh NOSICHEHHUsI MO XOJy peuIeHHs 3aja4d, KOMMEHTHPOBATH
MOJIyYCeHHBIN pe3yJIbTaT;

B XO0JIc OOCYXKJCHHS 3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCy>Kaac-
MOl TeMbl, IIpOOIeMBbI, pelraeMoi 3a/lauu, BbICKAa3bIBaTh HJCH,
HalleJICHHbIC Ha OUCK PEIISHHUSI; COTTOCTABISATH CBOU CYKACHUS
C CYXXICHHUSIMHU JAPYTUX YYaCTHHUKOB JHAIIOTa, OOHAPYKUBATh pa3-
JIUYHe U CXOACTBO MO3UNHKI; B KOPPEKTHOU popme popMyTupo-
BaTh PA3HOIJIACHSI, CBOU BO3PAKCHHUSI;

MPEACTABIISITh PE3YJIbTAThl PCIICHUS 3aa4du, dKCICPUMCHTA, KC-
CJIEJIOBaHUSI, IPOCKTA; CAMOCTOSTEIILHO BbIOUPAThH (POPMAT BBICTY-
IUICHUsI C Y4ETOM 3a/a4 MPEe3eHTAInU U OCOOCHHOCTEH ay AUTOPHH.

CoTpyaHMYeCTBO:

- IOHUMAaThb U UCIIOJIB30BAaTh IMpeuMyniecrBa KOMaHHHOﬁ Hn MHIU-

12

BHIyaJIbHOU pabOTHI NIPHU PEIICHUH YUEOHBIX MaTeMaTHUISCKUX



3aa4; IPUHUMATh I€JIb COBMECTHOHM HESTEIbHOCTH, IUIAHUPO-
BaTh OPraHHU3alIMI0 COBMECTHOM paboOThI, paclpeessiTh BUAbI pa-
00T, noroBapHMBaThCs, 0OCYXJAaTh MPOILIECC U PE3yJIbTaT pabOThI;
0000maTs MHEHHUST HECKOJIBKUX JIFOIEH;

- y4acTBOBaTh B I'PYyINNOBBIX ¢opmax padoThl (0OCcykaeHuUs, 0OMeH
MHEHHSIMH, MO3IOBBIC IITYPMBI U Jp.); BBIIOJHSITH CBOIO YacThb
paboThl ¥ KOOPJAMHUPOBATH CBOU JEHCTBHUSI C IPYTMMHU 4JIEHAMU
KOMAaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT
[0 KpUTEpHsIM, CPOPMYIMPOBAHHBIM YYaCTHHUKAMU B3aWMOJICH-
CTBWUSI.

3) YHusepcanvHble pecyasmusHble delicmaus obecneuusarom
dopMuposaHue CMbICA0BBIX YCMAHOBOK U IHCUBHEHHBLIX HABLIKOB
AUYHOCMU.

CaMOOPFaHl/BaLIMFl:

- CaMOCTOSATEIIBHO COCTAaBJATH IUIAH, JITOPUTM pPELICHHS 3alaqu
(MM ero 4acThb), BEIOUpATh CIIOCO0 pelIeHus ¢ y4éTOM UMEIOIINX -
Csl peCypcOB M COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHPOBaTh U
KOPPEKTUPOBATh BApPHUAHTHI PEIICHUN ¢ ydETOM HOBOW mHpOpMa-
LHH.

CaMOKOHTpO/Ib:

- BJIaJAETh CHOCO0aMM CaMONPOBEPKH, CAMOKOHTPOJISI IpoIrecca U
pe3yJibTaTa peleHus] MaTeMaTHYeCKON 3a1auu;

- IpeABUACTHh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU peEIIIe-
HUHW 3aJlau¥, BHOCUTH KOPPEKTHUBBI B JAESITEIbHOCTH Ha OCHOBE
HOBBIX OOCTOSITEJIBCTB, HAWJCHHBIX OIIHOOK, BBISBICHHBIX TPY/I-
HOCTEH;

OLIEHHUBAaTh COOTBETCTBUE pe3yJibTaTa AESITEJIbHOCTH MNOCTABJICH-
HOU LN U YCIIOBUSIM, OOBSICHSITh NPUYUHBI JOCTHXKCHUS HITU
HEJIOCTIDKCHUSA €U, HaXOIUTh OMIMOKY, JTaBaTh OICHKY HPHOO-
pPETEHHOMY ONBITY.

NPEAMETHbBIE PE3Y/IbTATDI

IIpenmeTHBIE pe3ysibTaThl OCBOCHHUs Paboueidl mporpaMmsbl IO
MaTeMaTHKE IIPEJICTABJICHBI 110 ToJiaM OOYyYEeHHUs B CIICIYIOLIUX
paszmenax mporpaMMBbl B paMKaxX OTJICJIBHBIX KypcoB: B 5—6 Kiraccax
— Kkypca «MartemaTnka», B 7—9 kiaccax — KypcoB
«Anrebpa», «I'eomeTpus», « BEpOITHOCTh U CTATUCTHUKAY.

Pa3Butue 1orudyecKux npeJicTaBJICHUNA U HABBIKOB JIOTUYECKOTO
MBIMIJICHUS OCYIIESCTBIISIETCS HA MPOTSIKEHUH BCEX JIET OOYYEHUS B
OCHOBHOM IITKOJIC B paMKaX BCEX Ha3BaHHBIX KypcoB. [Ipenmnomara-
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€TCs, 9YTO BBIITYCKHHK OCHOBHOM IIKOJBI CMOXET CTPOUTH BBICKA3bI-
BaHUA U OTpULAHUS BLICKa3I:IBaHPIﬁ, pacno3HaBaTb MCTHUHHBIC U
JIOKHBIC BBICKA3bIBaAHUS, IPUBOAUTH MPUMCEPBI U KOHTPIIPUMEPHDI,
OBJIAACCT IMMOHATUAMMU:. OIIPCACIICHUEC, aKCHoOMa, TeopemMa, AJOoKa3a-
TCJIAbCTBO — W HAYYUTCs UCITIOJIB30BaTh UX MPU BBINTOJITHCHUH yqe6—
HBIX U BHey‘-Ie6HI)IX 3aaa4.
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PABOYAA NMPOrPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5 - 6 KJIACCbI

LUEN U3YHEHUA YHEBHOI O KYPCA

IIpuoputeTHBIMU 1IEIIMHU OOYUYCHUSI MaTeMaTUKe B 5—6 Kjaccax
SIBJISTFOTCSI:

- ipojiosmkeHre GOpPMHUPOBAHHUSI OCHOBHBIX MaTEMaTHYECKHUX IMOHSI-
THH (Y4UCII0, BEJIMUWHA, TeoOMeTpudecKas ¢urypa), odecrneanBaro-
VX MIPEEMCTBCHHOCTh U MEPCIEKTHBHOCTh MAaTEMaTUYECKOTO 00-
pa3oBaHusl 00yYarOIUXCs;
pa3BUTHE HHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00y-
YaloOIUXCsl, [MO03HABATEIbHONW aAKTUBHOCTH, HCCJIEA0BATEIbCKHUX
YMEHUM, HHTEpECca K U3YYCHUID MAaTECMaTHUKU;
nojiBeiceHUe OOyYarONIMXCsl Ha JOCTYIMHOM JUISI HUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3U MAaTEMaTHUKH U OKPY >KAIOIIEro MUpPa;
popmupoBanne GYHKOHMOHATBHOW MaTeMaTHYECKOW TpaMOTHO-
CTH: YMCHHS PacCIiO3HaABaTh MaTeMaTHYCCKUE OOBEKTHI B Peajlb-
HBIX >KU3HCHHBIX CUTYallUsIX, NPUMCHSITH OCBOCHHBIC YMCHUS
JUISL PELISHUs] MPAKTUKO-OPUEHTHPOBAHHBIX 3aj1a4, WHTEPIIPETHU-
poBaTh IOJIyYCHHBIC PE3yJbTaThl U OIICHUBATh UX Ha COOTBET-
CTBUC MPAKTUYCCKON CUTYAIIHH.

OcHOBHBIE JIUHUU COJEPKaHUsI Kypca MaTeMaTHUKU B 5—6 Kiac-
cax — apudMeTHUIECKass U TeOMETPHUIECKasi, KOTOPbIE Pa3BUBAIOTCS
rmapajulejibHO, KaXJias B COOTBETCTBUM C COOCTBEHHOW JIOTHUKOM,
OJIHAaKO, HE HE3aBHUCHUMO OJIHA OT JPYroi, a B TECHOM KOHTAaKTe€ U
B3auMoJercTBUHU. Takke B Kypce IPOUCXOAUT 3HAKOMCTBO C 3J€-
MEHTaMH aJIreOpbl U ONHCATEIIbHON CTATUCTHUKH.

Hzyuyenne apudmernyeckoro Marepuaiga HaudMHAETCS CO CHUCTE-
MaTH3allii W pa3BUTHUS 3HAHWH O HATypaJdbHBIX YHCIaX, IOJY-
YeHHBIX B HadaiabHOI mKose. IIpu 5TOM COBEpIIEHCTBOBAaHUE BBI-
YHUCIIUTEILHOW TEXHUKH W (OPMHPOBAHHE HOBBIX TEOPETHUYECKUX
3HAaHUN COYETAETCSA C Pa3BUTHEM BBIUYHCIWUTEIBHON KYIBTYPHI, B
YaCTHOCTH C OOyYEHHEM MPOCTEHUITNM NpuéMaM NPUKUIAKHA U OILICH-
KM pe3yJIbTaTOB BbIUMCIIEHUH. M3ydueHne HaTypajbHBIX YHUCEJ MPOo-
JoKaeTcss B 6 Kiacce 3HAKOMCTBOM C HadaJbHBIMUA HOHATHSIMH
TEOPHUH JIEITUMOCTH.

Jlpyroi KpyITHbIN OJI0K B cOAepKaHUH apuPMETHIECKON JTUHUN —
9T0 ApoOu. Hawano m3y4yeHus: OOBIKHOBEHHBIX M JECSITUYHBIX JIPO-
Oeii oTHeceHO K 5 kyaccy. DTO NEpBBIH dTall B OCBOCHUHU JAPOOEH,
KOTrJa IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJCSIMU, MMOHSATHSIMHA
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TeMmbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApOOEi B IMOJTHOM
00bEMe IpeaecTBYeT U3YyUSCHHUIO JSCSITUYHBIX NpOo0eii, 4To 1eseco-
00pa3HO ¢ TOYKH 3PCHUS JIOTUKHU U3JI0KCHUS YUCIIOBOU JIMHUU, KOT A
mpaBujia IEWCTBUHA C ACCATHYHBIMH IPOOSIMH MO>KHO OOOCHO-BaTh
YK€ H3BECTHBIMH  aJITOPUTMaMHU  BBINIOJHCHUS  JICUCTBUU  C
OOBIKHOBEHHBIMH JPOOSMHU. 3HAKOMCTBO C JACCITHYHBIMH JIPOOSIMU
pacmupuT BO3MOXXHOCTH [UISI TMOHWMAaHUS OOyYaloUIUMHCS MpPH-
KJIQTHOTO TIPUMEHEHHUsI HOBOI 3aIllMCH IIPU U3YUYCHUH APYTUX TPE-
METOB W IIPU HPAKTHYECKOM HCIIOJb30BaHUU. K 6 kiaccy oTHecEH
BTOPOH 3Tamr B M3y4YeHUH ApOOEH, rae MPOUCXOIUT COBEPIICHCTBO-
BaHWE HABBIKOB CpPaBHCHHS M MpeoOpazoBaHHUsA ApoOEil, oCBOCHHE
HOBBIX BBIYUCIHUTCIBHBIX aJCOPUTMOB, OTTAYMBAHUEC TCXHUKHU BBI-
YHUCJICHUI, B TOM YHCJIC 3HAUYCHUN BBIPAKCHUU, COICPIKAIIUX U
OOBIKHOBCHHBIC, U JACCATHUYHBIC NPOOM, YCTAaHOBIICHHUE CBSA3CH MEX-
Iy HUMH, paCCMOTpPEHHUE NMPUEMOB pelIeHUs 3a1a4d Ha Jpoobu. B Ha-
yaje 6 Kjacca NPOUCXOJIUT 3HAKOMCTBO C MOHSITHEM IIPOICHTA.

OCOOEeHHOCTHIO U3YUYCHHUS TTOJOKUTEIIFHBIX U OTPUIATCIbHBIX M-
CCJI SIBJISICTCSI TO, YTO OHU TaK)KE MOTYT PacCMaTPUBATHCSI B HECKOJIb-
KO 3TaroB. B 6 kinacce B Haudasie u3ydeHust TeMbl «[10JI0KUTEIIbHBIC
W OTpHIIATEIbHBIC YHCHIa» BBIIEIsieTcs moarema «llensle gnucmay», B
paMKax KOTOpPOI 3HAKOMCTBO C OTPHUILATCIBHBIMH YHCIAMH U JCH-
CTBUSIMH C MOJIOKHUTCIBHBIMUA U OTPUIATCIBHBIMU YHUCIIAMH MPOUC-
XOIHUT Ha OCHOBE COJIEP)KAaTEIBHOTO MOAX0a. DTO MO3BOJISIET HA JI0-
CTYHOM YPOBHE IMO3HAKOMHTH Yy4YalllUXCs HPAaKTHYECKH CO BCEMH
OCHOBHBIMHU HOHSTHSIMH TEMBI, B TOM YHUCJIC U C IPAaBHJIAMH 3HAKOB
P BBIIIOJTHEHUH apu(PMEeTHUEeCKUuX IeHWCTBUU. l3ydueHme pammo-
HAJIbHBIX YHCEJI HAa 3TOM HE 3aKOHYHUTCS, a OyJeT IMPOIOIKEHO B
Kypce anrebpsl 7 Kijiacca, YTO CTAaHET CJICIYIOUIMM IPOXOJOM BCEX
MIPUHIIATTHATBHBIX BOIIPOCOB, TEM CaMBIM pa3eJICHHE TPYITHOCTEH
obnergaeTr BOCIIPpUITHE MaTEpHalia, a paclpeieJIeHHEe BO BPEMEHH
CIOCOOCTBYET MPOYHOCTU NPUOOpETaeMbIX HABBIKOB.

IIpu oOyyeHHM pEIICHUIO TEKCTOBBIX 3ajad B 5—O6 Kilaccax HC-
MMOJB3YIOTCS  apu(METHIEeCKHe NPHUEMBI peHIeHUs. [eKCTOBBIC
3a7a4u, pelraeMbie P OTPaObOTKE BBIYUCIUTCIBHBIX HABBIKOB B5S—
6 KJ1accax, pacCMaTPHUBAKOTCS 3aJla4d CIICIYIOIINX BHUJIOB: 3aJa4d Ha
IBIDKEHHWE, Ha YacTH, HaA NOOKYIKHM, Ha paboTy ©W TIpOoH3-
BOJIUTEIIFHOCTD, HA MPOICHTHI, Ha OTHOIIIEHUS U ITpoTiopuu. Kpo- me
TOro, OOydJaromiuecss 3HAKOMSITCS C NOpuéMaMu pCHICHUsS 3anad
mepeOopoM BO3MOXKHBIX BapHMaHTOB, ydarcs paboTaTh ¢ mHpOpMa-
UeH, TIpeaCTaBIICHHOW B (popMe TaOJUIl UIIH JUarpamMM.

B Paboueii mporpamme TpeaycMoTpeHO  (GOpMHUpOBAHHUE
MPONEACBTUYCCKUX ajreOpandecKux IIpeJiCTaBICHUN. BykBa
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KaK CUMBOJI HEKOTOPOTO YHCJa B 3aBUCUMOCTH OT MaTEMaTHIECKOTO
KOHTEKCTa BBOJIMTCS MOCTCIICHHO. ByKBEHHas CHMBOJIMKA IIHPOKO
HWCHOJIB3YETCsI TPEKAC BCEro JJIsl 3aIllUCH OOIHUX YTBEPXKJICHUN U
MpeanoXXeHuid, GopMyia, B YaCTHOCTH JJIsI BBIYHUCIICHUS T€OMETPH-
YECKUX BCJIMYHUH, B KAUECTBE «3aMECTUTEIISD» YHUCIIA.

B kypce «Marematuku» 5—6 KJIacCcoOB INpeAcTaBJI€eHAa HarIsaHas
TeoOMEeTpHsi, HalpaBJICHHAsI Ha Pa3BUTHE OOPa3HOTO MBINUICHUS,
MMPOCTPAHCTBEHHOTO BOOOpaKEeHUsI, N300pa3UTEIbHBIX YMEHUH. DTO
Ba)KHBIN 3TAll B U3yYCHUHU I'COMETPHUH, KOTOPBIA OCYIISCTBIISICTCS
Ha HaTJSIHO-IPAKTUYECKOM YPOBHE, OTUPAETCS Ha HATIISIAHO-00-
pa3Hoe MBIIIUICHHE oOydaromuxcs. boibkmas poiabs OTBOAUATCS Hpak-
TUYCCKOU JIEATCIBHOCTH, OIBITY, DKCIICPUMCHTY, MOJICIHUPOBAHUIO.
OOyuaromuecs 3HAKOMATCS C TEOMETPUISCKUMH (pUTypaMu Ha TIJIO-
CKOCTH U B IIPOCTPAHCTBE, C UX MPOCTEUITUMHU KOHPUTYPATUIMH,
ydaTcss n300pakaTh MX Ha HEJIMHOBAHHOW W KJET4YaTOW Oymare,
paccMaTpuBaKOT UX MPOCTEHUIINEe CBOMcTBa. B mporiecce usydeHust
HaTJSITHOW TeOMETPUH 3HAHUS, MOJydCHHBIC OOyJalOIIMMUCS B Ha-
YalabHOM IIKOJIC, CHCTEMAaTU3UPYIOTCS U PACIIUPSIOTCS.

MECTO YYEBHOIO KYPCA B YYEBHOM MJAHE

CormacHo yyeOHOMY TUIaHy B 5—6 Kjaccax HM3ydaeTcsi MHTEeTpH-
poBaHHBIN npeameT «MaTemMaTHKay, KOTOPBIH BKItOYaeT apudme-
THUYECKHU MaTepHuall ¥ HaTJISITHY IO TEOMETPHIO, a TAKXKE MPOTIE/ICB-
THUYECKHE CBEICHHUS U3 aJIreOphl, DJIEMEHTHI JIOTUKA U Hadajla OITH-
caTeJIbHOW CTaTUCTHUKH.

V4eOHBIN IUIaH Ha U3YyYCHHE MaTeMaTHKHU B 5—O6 KilaccaXx OTBO-
AT HE MEHee 5 y4eOHBIX YacOB B HEJICIIO B TCUCHHE KaXKJOTO roja
oOyuenmns, Bcero He meHee 340 y4eOHBIX YacOB.

COAEPYXAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHMA)
5 knacc

HamypaavHble vucaa u Hyab

Harypansnoe uucno. Psaa natypanbHbix umucen. Yucmo 0. M3zo-
OpakeHHe HaTypaJIbHBIX YMCEJI TOYKAaMU Ha KOOPJAWHATHOM (YHCIIO-
BO#) TIPSIMOM.

ITo3numoHHass cucrtemMa cHuUcIeHHUsA. PuMckasi Hymepanus Kak
MIpUMEp HENO3UIIMOHHOW CHUCTEMBI CUMCIIeHHMs. JlecsiTHuHasl cucTe-
Ma CUHCJICHUSI.

CpaBHEHHE HaTypaJIbHBIX YHCEJ, CPAaBHEHHE HATYypaJbHBIX YHCEI
¢ aynéM. Crnocob6sl cpaBHeHUs. OKPYTICHNE HATYypalIbHBIX YHCEI.
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CroxeHue HaTypaJIbHBIX YHCEN; CBOWCTBO HYJIS HPH CIIOKCHUH.
Brruntanue Kak JICHCTBUE, OOpaTHOE CIOXKCHUIO. Y MHOXKCHHUC Ha-
TypaJIbHBIX YHCEJ; CBOMCTBA HYJS WU €AUHUIIBI NMPU YMHOXXECHHUH.
Jlenenue xak neicTBue, oOpaTHOE YMHOXXEHHIO. KOMIOHEHTHI JIeii-
CTBHUI, CBsI3b MeXAy HHUMHU. [IpoBepka pe3yibTata apudmeTHdec-
koro nedctBus. llepeMecTUTenbHOE M COUYETATEIbHOE CBOMCTBa
(3aKOHBI) CIIOKEHUSI U YMHOJXXCHHS, pacllpe/IeINTeIbHOE CBOWCTBO
(3aKOH) YMHOEHHUSI.

Hcmonp30Banne OyKB It 0OO3HAYCHHUS] HEHU3BECTHOTO KOMIIO-
HEHTA M 3allUCU CBOMCTB apu(PMETHUECKUX JCUCTBHUH.

JlenuTenu 1 KpaTHBIC YHUCIIA, PAa3JIOKEHNE Ha MHOXKHUTEIH. [1po-
cThle U cocTaBHbIe unucia. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9.
Jlenenue ¢ OCTaTKOM.

CrenieHb ¢ HaTypaJibHBIM IOKa3aTejaeM. 3alrch YHcla B BUJE
CYMMEI pa3psIAHBIX CJIaraeMBbIX.

YHucnoBoe BbIpakeHUe. BrruncieHue 3Ha4€HUN YHUCIOBBIX BbI-
paXeHuil; MOPsSIAOK BBIITOJIHEHUsT AercTBUil. Mcrmonp3oBanue npu
BBIUHCIICHUSX IIEPEMECTHUTEIBHOTO M COYETAaTEIIbHOTO CBOWMCTB
(3aKOHOB) CIIOKCHUSI U YMHOKCHHUSI, PACIPEICIUTECIBHOTO CBOMCTBA
YMHOXCHHS.

/Ipoou

IIpencraBienre o ApoOW KaK CIIOcOOe 3aITMCH YaCTH BEIHYHUHEL.
OObIkHOBEHHBIC npoou. [IpaBunbHBIC U HeTpaBUIbHBIC Apodu. CmMme-
maHHas JpoOb; MpelcTaBIeHUEe CMENTaHHOW NpoOW B BHJE HEmpa-
BHJIBHOUM IpOOU M BBIJICIICHHUE MEJ0H YacTH YHCJIa U3 HEPaBUIILHOH
npoou. M3zoOpaxkenue npodei Touykamu Ha 4YHMCIOBOM mpsimoid. Oc-
HOBHOE cBolicTBO npodu. Cokpamienue apodeii. [IpuBenenue apodu
K HOBOMY 3HameHatefo. CpaBHEHHE IpoOei.

Cno>xeHue U BBIYUTAHHUE JpoOeii. YMHOXKEHHE U JICJICHUE IpOoOeii;
B3aMMHO-0OpaTHBIC IpoOnu. HaxoX/IeHrne 9acTH IeJI0r0 U MEeJIOTO TI0
€To YacTH.

Jlecstuanas 3anmucek apob6eii. [IpencraBpieHne IecATUIHONW IpooH
B BHUJIC OOBIKHOBCHHOU. M300pakeHUE JECITUYHBIX APOOCH TodKa-
MU Ha 4uCJI0BOH mpsiMoii. CpaBHEHHE NECSITUYHBIX JIpOOEH.

Apudmerndeckue OSHCTBHUS C ICCATUIHBIMU ApOoOsimu. OKpyriie-
HUE AECITUYHBIX JPOOei.

Pewenue mexcmosgsix 3adau

Penrenue TeKCTOBBIX 3aj1ad apu(PMETHISCKUM CITocoOoomM. Perire-
HHUE JIOTHYECKHX 3aj/1a4d. Perenue 3aa4 mepedopoM BCeX BO3ZMOK-
HBIX BapuaHTOB. Mcnoap30BaHHE MPU PCIICHUU 3a7ad TaOJUIl U
CXeM.
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Pemenne 3aga4, cojiepkanimx 3aBUCUMOCTH, CBSI3BIBAOIIIHE Be-
JIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€Ha, KOJIUYECTBO, CTOU-
MOCTh. EXUHHUIBI H3MEPEHUS: MacChl, 00bEMa, [IEHBI; PACCTOSTHUSI,
BpEMEHH, CKOpPOCTH. CBsA3bh MEXIYy €IUHUIIAMH HU3MEPECHUS KaKI0H
BEJIUYUHBI.

Pemrenue OCHOBHBIX 3a71ay Ha JIPOOH.

IIpencraBienrne NaHHBIX B BHUAE TAOJHIl, CTOJIOYATHIX JUATPAMM.

Hazasaduasn ceomempust

Harmsimaeie mipencraBieHus o purypax Ha IUIOCKOCTH: TOYKAa,
npsiMasi, OTPE30K, JIyd, YToJ, JJOMaHasi, MHOTOYTOJIbHUK, OKPYX-
HOCTb, KpyT. Yroua. [IpssMoi, ocTpeli, Tynol u pa3BEPHYTHIN yIJIbL.

JliinHa oTpe3ka, METPUYCCKUE SAUHHUIBI JUIUHBL. JJTnHa JToMa-
HOH, IEpUMETP MHOTOYroJibHUKA. MI3MepeHue u MmocTpocHUE yIiioB
C TIOMOIIBIO TPAHCHOPTHPA.

Harmsmaeie ipencraBieHust 0 pUrypax Ha INIOCKOCTH: MHOTO-
YTOJIBHUK; MPSIMOYTOJILHUK, KBaJpaT; TPEYTOJIHFHUK, O PaBSHCTBE
¢uryp.

N300parkenue ¢uryp, B TOM 4HCIE Ha KiieTdyaTo Oymare. Ilo-
CTpOCHHE KOH(PUTYpaIui U3 9acTeH IMPSIMON, OKPYKHOCTH Ha He-
JIMTHOBAHHOMW W KJieTdyaToW Oymare. Mcmoab30BaHWE CBOUCTB CTOPOH
M yIJIOB MPSIMOYTOJbHUKA, KBajgpara.

IMmomane MPsSIMOYTOJIbHUKA U MHOTOYTOJBHUKOB, COCTaBJICHHBIX
U3 OPSAMOYTOJBFHUKOB, B TOM HHCHE (PUTYP, H300paKEHHBIX Ha
KJIeTgaTo Oymare. EWHHUIIBI N3MEpeHUs MITOMIA TH.

Harnsaaeie nmpencraBiieHHs] O IPOCTPAHCTBEHHBIX (pUTypax: Mpsi-
MOYTOJBHBIA Tapajuienenuresl, Kyo, MHoOTorpaHHUKH. l3o0paxke-
HUE TPOCTCHININX MHOTOTpaHHUKOB. Pa3BépTku kyba u mapaiene-
nmunena. Co3maHrue Mojesied MHOTOTPaHHHUKOB (M3 OyMarw, mpoBO-
JIOKH, TUTACTHJIMHA U 1Ip.).

O0BEM OPSIMOYrOJBHOTO IMapajuieienunena, Kyoa. Enuaumner us-
MepeHHs o0béMa.

6 Knacc

HamypaavHble uucaa

ApudmMeTudeckue ICUCTBUSI C MHOTO3HAYHBIMH HATypaJIbHBIMH
yuciaaMu. YuCIIOBbIE BBIPpAXEHUS, IOPSAOK JEUCTBHUM, HCIIOJIB30-
BaHHe CKOOOK. Mcronp30Banue MPpU BBIYHUCICHUSIX MEPEeMECTUTEIb-
HOTO M COYETATEJILHOTO CBOMCTB CIOXXEHUSI U YMHOMXEHHUsI, pacipe-
JETUTEIIFHOTO CBOWCTBAa yMHOXEHUs. OKpyTJIeHHE HaTypadbHBIX
YUCell.
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JlenuTenu n KpaTHBIE YWCiIa; HAMOOJIBINIUK OOIIHN JSIUTEITbh U
HaumMeHbIllee odmiee KpaTHoe. JleTMMOCTh CyMMBI U IPOU3BCIACHUS.
JleneHnue ¢ OCTaTKOM.

JIpoou

OOBIKHOBEHHASI APOOh, OCHOBHOE CBOWCTBO APOOH, COKpaIllCHHE
npobeii. CpaBHEHHE U yropsiAouMBaHue ApooOeii. Pemenue 3agad Ha
HaXO0JISeHNE YaCTH OT IIeJI0T0 U IEJIOT0 MO ero gacTh. podHoe unc-
JIO KaK pe3yibTaT aelicHus. [IpeacraBiicHHE ACSCITUYHOU ApoOU B
BHJIE OOBIKHOBEHHOUW APOOHW M BO3MOYKHOCTH MPEJICTABICHHUS OOBIK-
HOBEHHOU ApoOU B BUAEC NECITUIHOU. JlecaTudHbIe IpOOU U METPH-
yeckass cuctema mep. ApudmMerndyeckue ASHCTBHUS U YUCIOBBIC BBI-
pakeHUsI ¢ OOBIKHOBEHHBIMHU M JECATHYHBIMH JIPOOSIMH.

OtHouieHue. [ejieHue B JaHHOM OTHOMICHUU. MacmTal, mpormnop-
nus. [lpumenenue nponopuuii Mpyu peuIeHUH 3ajad.

ITonsaTue mporeHTa. Berauciaenne mpoieHTa OT BEIIWYUHBI U Be-
JIMYUHBI TI0 €€ TPOIEHTY. BBIpa)keHMe NPOIEHTOB ACCATHYHBIMH
npoOsimu. PenieHune 3amad Ha NPOINCHTHI. BhIpakeHUE OTHOIICHHS
BCJIMYUH B MPOICHTAX.

IToaoxcumenvHsble U OMPUYAMEAbHBIE HUCAA

TlonoxxurtenbHbIC U OTpULIATENIbHBIC uyncha. [{enbie uncna. Moayib
quciia, TeoOMeTpudeckass HHTepIpeTalus Moy st gducia. M3o0pa-
JKEHHE Yrcesl Ha KOOpAUHATHOU nMpsiMoi. UHcIOBbIE MPOMEKYTKU.

CpaBHeHue yncen. ApudpmMeTudecKkue 1eHCTBUS C MOJIOKUTEIb-
HBIMH U OTPULIATEIJIbHBIMHU YHCJIaMU.

IIpssmoyronpHasi cucTeMa KoopAaAruHAT Ha rmiiockocTu. Koopanna-
ThI TOYKH Ha IUIOCKOCTH, abcipcca u opauHara. [locTpoeHue ToUeK u
duryp Ha KOOPJAMHATHOMN TLITIOCKOCTH.

bykxeenHble sulpadiceHUN

IIpumenenne OyKB IJIsT 3aIUCH MaTEMAaTHUICCKUX BBIPAXKCHUU U
npemioxkenuii. CBoiicTBa apupMeTHIECKUX JIeUCTBUNU. BykBeHHEBIE
BBIPA)KEHUSI U YHMCJIOBBIE IMOJICTAHOBKU. ByKBeHHbIE paBeHCTBa, Ha-
XO0JICHUE HEH3BECTHOTO KOMIIOHEHTA. DOopMynbl; (GOPMYIIBI TIEpH-
MeTpa ¥ ITLUIOIIagH MPsIMOYTOJIbHUKA, KBagpaTa, 00bEMa mapaiie-
JernuIiea u Kyoa.

Pewenue mexcmosgsix 3adau

Penrenue TeKCTOBBIX 3aj1ad apu(PMETHISCKUM CITocoOoM. Perire-
HUEC JOTHYCCKUX 3aJ1ad. Penienue 3aad nepedopom BCeX BO3MOXK-
HBIX BapUAHTOB.

Pemienue 3ama4, coaeprkamiux 3aBUCUMOCTH, CBSI3bIBAFOIINX BE-
JIMYUHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE; [IeHa, KOJIMYECTBO, CTOU-
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MOCTb; IIPOU3BOAUTEIBHOCTE, BpeMsi, 00bEM paboThl. EquHUIBI 13-
MEPCHUSI: MAcChl, CTOUMOCTH; PACCTOSIHHUSI, BDEMCHHU, CKOPOCTH.
CBsi3b MCKIY SOAUHHUIIAMHA U3MEPCHUSI KaXK/I0W BEIIMYUHBI.
Pemrenue 3amay, CBsA3aHHBIX C OTHOIICHUEM, MPONOPIHOHAIBLHO-
CTHIO BEJIMYHWH, MPONCHTAMH; PCIICHWE OCHOBHBIX 3aJad Ha ApoOH
M IIPOIICHTHI.
Orenka " OPUKHUIKA, OKpyTJICHHE pe3yJjabTara.
CocTraBiicHUE OYKBCHHBIX BBIPAXKCHUN 10 YCIIOBUIO 3a1a49H.
IIpencraBienne NaHHBIX C MOMOIIBIO Ta0aUIl 1 quarpamMm. Ctoib-
YaThIC JUArpaMMBbl: YTCHHUEC W HNOCTpOcHUE. UTECHUE KPYroBBIX JHAa-
rpamm.

HazasaodHnasn 2eomempusn

Harnsinaele npexcraBiieHust 0 ¢GUrypax Ha INIOCKOCTH: TOYKa,
npsimasi, OTpe30K, JIy4, yIroJ, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEX-
YTOJIBHHUK, TPEYTOJIBHUK, OKPYKHOCTB, KPYT.

BzanMHOE pacnonokeHue ABYyX MPSAMBIX Ha INIOCKOCTH, ITapas-
JISJIBHBIC NPsIMBbIC, TIEPIIEHAUKYISIPHBIC NpsiMmble. 3Mepenue pac-
CTOSTHUM: MEXJy ABYMSI TOYKaMH, OT TOYKH JIO0 MHPSIMOM; JJIMHA
MapuipyTa Ha KBaJpaTHOM CETKe.

H3Mepenue u ocTpoeHHe yriloB C ITIOMOIIBIO TpaHcIopTupa. Bu-
Il TPEYTOJIBHHUKOB: OCTPOYTOJBHBIN, MPSIMOYTOJIBHBINA, TYyHOYTOIb-
HBII; paBHOOEIPCHHBINA, PaBHOCTOPOHHUHN. YeTBIPEXYTOJILHUK,
OpUMEPHI YETHIPEXYTOIHFHUKOB. [IpAMOyTOIBRHHUK, KBagpaT: HC-
MOJBb30BaHUE CBOMCTB CTOPOH, YTJIOB, TuaroHaineit. MI3o0pakenue
reoMeTpUYecKuX (pUryp Ha HEJIMHOBAHHOW Oymare ¢ MCIIOJIb30BaHU-
€M LMpPKYJs, JIMHEWKHU, yrojbHHUKa, TpaHcroptupa. Iloctpoenus Ha
KJeTdaTtou Oymare.

ITepumeTp MHOTOYTOJIBHHUKA. [ToHATHE MITOmMAan GUTYpPHI; SaH-
HUIIbI U3MEpEeHUs Tuiomaau. [IpubmmkéHHoe n3MepeHre miomaImn
¢uryp, B TOM 4duciie Ha KBaJipaTHO# ceTke. [Ipubnmxxénnoe n3sme-
peHMe NIUHBI OKPY>XHOCTH, TUIOMIAAN KpyTa.

CumMeTpusi: NeHTpalibHasl, OceBasi U 3epKajlbHAasi CUMMETPHH.
ITocTpoenne cuMMETpUYHBIX QUTYP.

Harnsgaele mipencTaBiIeHUs O IMPOCTPAHCTBEHHBIX (pHUTypax:
nmapajuieyiennunes, Ky0, mpu3Ma, TupamMuaa, KOHYC, HHIHHApP, MIap
u cdepa. Mzobpaxxenne npocTpaHCcTBEeHHBIX (uryp. IIpumepsr pas-
BEPTOK MHOTOTPAHHHUKOB, MWJIMHIApa U KoHyca. Co3maHue Mojernei
MIPOCTPAHCTBEHHBIX GUryp (w3 OyMardw, TPOBOJOKH, IUIACTHIIMHA
U Jp.).

TTousitue o6 bEMa; eTMHUIIBI U3MEpeHHusT 00BbEMa. OOBEM TIPSIMO-
YTOJILHOTO MapaJulesienuIieia, Kyoa.
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M/IAHMPYEMBIE MPEAMETHBIE PE3Y/IbTATbl OCBOEHMS PABOYEN
MPOTPAMMbI KYPCA (1O FOZAM OBYYEHMS)

OcBoenue yuyeObHOro Kypca «MaremaTuka» B 5—6 Kjraccax OCHOB-
HOM IIKOJIBI JOJDKHO OO€CIeunBaTh JOCTHIKEHHE CIIEIYIOMINX Ipe-
METHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB!

5 knacc

Yucaa u ebtvucaeHun

ITonumaTte M NpaBWIBLHO YNOTPEOJSITH TEPMUHBI, CBS3aHHBIE C

HaTypaJbHBIMH YHCJIAMH, OOBIKHOBEHHBIMH U JACCSITHYHBIMU

JIPOOsIMH.

CpaBHUBATh M YyNOPSAOYUBATh HATypaJIbHBIC YHCIIA, CPABHUBATH

B IIPOCTEHIIINX CIIydastX OOBIKHOBEHHBIE JIPOOH, €CITUYHBIC IPOOH.

- COOTHOCUTH TOUYKY Ha KOOPJAUHATHON (UMCIOBOI) MpsIMOIl C COOT-
BETCTBYIOIIMM €M YHCIOM W HM300pakaThb HaTypajibHbIC 4YHCIa
TOYKaMHW Ha KOOPJHUHATHOHW (YUCIOBON) MPSIMOM.

- BeinonHsaTe apudMernueckue NEeUCTBHS C HATYypaJIbHBIMHU YHUCIIa-
MH, C OOBIKHOBEHHBIMH JAPOOSIMH B NPOCTEHIINX CITydasiX.

- BeIOJHATE MPOBEPKY, IPUKUAKY PE3yabTaTa BEIYUCIICHUH.

- OKpyraaTh HaTypaJbHBIE YHCIHA.

PewerHue mexkcmossbix 3adau
Pemarth TeKCTOBBIEC 3amadyu apuPMETHISCKHUM CIIOCOOOM W C TO-
MOIIbIO OPTAaHU30BAHHOTO KOHEYHOTO repedopa BceX BO3MOKHBIX
BapUaHTOB.
- Pemrate 3agauu, cojepikaliyue 3aBUCUMOCTH, CBSI3BIBAIOIIUC BE-
JIMYUHBI: CKOPOCTh, BPEMsl, PACCTOSIHHE; 1IeHa, KOJIMYECTBO, CTO-
UMOCTb.

Hcnonp30BaTh KpaTKHUE 3allUCH, CXEMbl, TaOJHIIbI, 0003HAYCHUS
MpU PEIICHUH 3aj1ad.
TTosb30BaTHCSI OCHOBHBIMU €IMHUIIAMU WU3MEPEHHUs: [IEHbI, MacChl;
paccTosiHusI, BPEMEHH, CKOPOCTH; BbIPaXKATh OJIHU €JIMHUILIBI BEJIH-
YUHBI Yepe3 JPyTHe.

W3BiekaTh, aHAIM3UPOBATh, OICHHUBATH HH(MOPMAIHIO, MHPECI-
CTaBJIICHHYIO B TalJjulIle, HA CTOJIOYATON auarpamme, HHTEpPIIpe-
TUPOBAThH MPEJICTABICHHbIC JaHHBbIC, HCIIOJb30BaTh JaHHbBIC MPHU
pelieHuu 3aaadq.

HazasaodHnasn ceomempusn

ITonp30BaThCsI TCOMETPHYCCKUMHU MOHSTHSIMHU: TOYKa, IIpsiMasi,

OTPE30K, JIy4, YIroJ, MHOTOYTOJbHHUK, OKPYXHOCTh, KPYT.

- [IpuBOIUTH NpPUMEPBI OOBEKTOB OKPYIXKAIOIIET0 MHUPA, UMCIOITUX
(popMy HU3yUCHHBIX TEOMETPHUUCCKUX (PUTYP.

22



6

HVcnonb30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C yTJIaMH: BEpIIWHA
CTOpPOHA; C MHOTIOYTIOJbHUKAMH: YyroJi, BEplIWHA, CTOpOHA, JAHa-
TOHaJIb; C OKPY>KHOCTBIO: paguyc, AUaMeTp, LEHTP.

M3o00pakaTh H3y4YCHHBIC T'eOMETPpUYCCKHUC (UTYPBI HA HEJIUHO-
BaHHOW M KJIETHATOW Oymare ¢ MOMOINBIO MUPKYJS W JIMHCHKH.
Haxonuth AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C
MMOMOIIBIO JIUHEHWKH, CTPOUTHh OTPE3KH 3aJlaHHOU JUTUHBI; CTPOUTH
OKPY>XHOCTH 3aJJaHHOTO pajJiyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBa-
apata JJIsl UX IIOCTPOESHUS, BBIYHUCIICHUSI TLIOIA/IU U IEpUMETpa.
BpI4ucIIsATh, IEpUMETP W TLIOMIAIH KBajgpaTa, NpsIMOyTOJIbLHUKA,
¢uryp, cocTaBICHHBIX U3 OPSIMOYTOJBHUKOB, B TOM 4YHCIIC (DHU-
ryp, u300pa>k€HHBIX Ha KJIeT4aTOW Oymare.

ITonb30BaThCsi OCHOBHBIMH METPUYECKHMMHU €JIMHULIAMH H3MEpe-
HUST JJIWHBI, TUIOIAJIN; BEIPaXXaTh OJTHU €JIUNHUIBI BETUIUHBI de-
pe3 apyrue.

Pacnio3naBate mapauienenurnes, Ky0, HCIIOJIb30BaTh TEPMHUHOJIO-
TUIO: BEpIINHA, peOpO rpaHb, U3MEPCHUS; HAXOIUTh U3MEPCHUS
napajuiesenunesaa, Kyoa.

Beraucisite 006EM KyOa, ITapaiesieuIieja mo 3aJaHHbIM U3Me-
pEeHHSIM, TOJIB30BaTHCS EAUHHUIIAMH U3MEPEHHsT 00BEMA.
Peurate HecliokHBIE 3aJlaud HAa U3MEPEHUE I'€OMETPUUYECKUX Be-
JIMYWH B MPAKTUYECKUX CUTYyaIUSIX.

Knacc

Yucaa u ebtuucaeHusn

3HaTh U MOHUMAaTh TEPMUHBI, CBA3aHHBIC C PA3IUYHBIMUA BHIAMHU
YHUCEJI U CIIOCO0aMH UX 3aIHCH, NEPEXOIUTh (€CIIU 3TO BO3MOXKHO)
OT OJTHOM (pOPMBI 3alIUCH YHUCIIA K JPYTOM.

CpaBHUBAaTh U yHOPSIOYUBATH IICJBIC YHCIIA, OOBIKHOBCHHBIC U
JIECITUYIHBIC IPOOH, CpPaBHUBATH YHCJIAa OJHOTO M PAa3HBIX 3HAKOB.
BreImonHATE, codeTas yCTHBIC U TUChMEHHBIC TPUEMBI, apudMe-
TUYECKHE NEUCTBUS C HAaTYpPaJIbHBIMHA U MEIBIMH YHUCIIaMH, OOBIK-
HOBCHHBIMHU H JICCSITUYHBIMU IPOOSIMU, MMOJIOKUTECIILHBIMU U OT-
pULIaTEeIbHBIMU YUCJIAMHU.

BpI4ucisTh 3HaUEHUST YHMCIOBBIX BBIPAXXEHUHN, BBIMIOJHSITH HPHU-
KHUJIKY U OIIEHKY pe3yJIbTaTa BEIYUCICHUN; BRINOJIHSITH IIpeobpa-
30BaHUS YHCJIOBBIX BBIPAYKCHUIN HA OCHOBE CBOUCTB apupMeTH-
4eCKUX JICHCTBUUN.

COOTHOCUTHh TOYKY Ha KOOPJIHMHATHOW TPSIMON C COOTBETCTBYIO-
MM e¥ YHUCIIOM U M300pakaTh YHCIa TOYKaMH Ha KOOPIWHATHOU
npsiMO, HAXOJIUTh MOAYJIb YHUCJA.

23



COOTHOCHUTH TOYKH B IPSIMOYTOJBHONW CHCTEME KOOPIMHAT C KO-
OpAWHATaMU 3TOW TOYKH.

OKpyIJIATHh MEJIbIC YHMCiIa W ICCATUYHBIC APOOU, HAXOAUTH IPH-
OJUIKEHUS YUCEIL.

YJucaoevle u OYykeeHHble 8bIPANHCEHUR
ITonuMmaTte U yrnoTpeOJIsiTh TSPMHUHBI, CBSI3aHHBIC C 3aIHUCHIO CTE-
IICHU YHCJIa, HAXOJHUTh KBaJpaT U KyO YHCIIa, BEIYUCISATH 3HAYC-
HUSI 9UCJIOBBIX BBIPKESHHU, COACPIKAIIUX CTEICHHU.
ITonp3oBaThCsi NpU3HAKAMHU JICJIMMOCTH, pacKJaJblBaTh HaTy-
palibHBIC YHCJIAa Ha MPOCThIC MHOXKUTEITH.
TTonp3oBaThCsi MacIITA0OM, COCTABIISITH MPOTIOPIITUUA ¥ OTHOIIICHUS. 6
Hcnonb30BaTh OYKBHI UIsI 00O03HAYCHUST YHCEN TIPU 3aIUCH MaTe-
MaTHYCCKHUX BBIPAXKCHHUMN, COCTABIISITh OYKBCHHBIC BBIPAXKCHHUS U
(popmMynbl, HAXOAUTH 3HAYCHUS] OYKBEHHBIX BBIPaXXCHHUH, OCY-
IICCTBIISIE HEOOXOMMBIC MOJCTAHOBKU U MPEoOpa3OBaHMUS.
Haxoaute HEeW3BECTHBIM KOMMIOHEHT pPaBEHCTBA.

PewenHue mexcmossix 3adau

Pemrate MHOTOMmIaroBBIE TEKCTOBBIC 3a/ladMl apHUPMETHISCKUM
crroco6oM.

Pemate 3amadmn, cBsi3aHHBIE C OTHOIICHHWEM, MPOIOPIIMOHAIBHO-
CThIO BCJIMYHH, MPOICHTAMH; pEIIaTh TPU OCHOBHBIC 3aJlaYyHl Ha
JIpOOU | TIPOLICHTHI.

Pemate 3agauu, coaeprkaliue 3aBUCHMOCTH, CBSI3bIBAIOIIHAC BE-
JIMIUHBI: CKOPOCTb, BPEMsI, pacCTOSTHHE, II€Ha, KOJIWYECTBO, CTO-
WMOCTB; MPOU3BOIUTEIHFHOCTb, BpeMs, 00b&Ma pabOThI, UCTIOIIh-
3ysi apu(MeTHYecKHe ACHUCTBHS, OIICHKY, NPHUKHUIAKY; MOJIb30-
BaTbCs STMHUIIAMH U3MEPEHHS] COOTBETCTBYIOIINX BEIIMYHH.
CocTaBisiTh OYKBCHHBIC BBIPAXKCHHUS MO yCJIOBHIO 3aJIa4H.
W3Bnekate MHpOpMAINUIO, NPEACTABICHHYIO B TaOJuIlax, Ha JIH-
HEWHOM, CTOI09aTON MM KPYTOBOW AMarpaMMax, MHTEPHPETHPO-
BaTh MPEACTABICHHBIC TaHHBIC; UCIIOJIB30BaTh JaHHBIC TIPH pelie-
HUM 3ajad.

IIpencraBisiTe MHPOPMAIUIO C MOMOIIBIO TAOJHI, JIUHCHHON U
cTo04aTod auarpamMm.

HazasaodHnasa ceomempusn

ITpuBomuTE IpUMEPHI OOBEKTOB OKPYIXKAIOMIETO0 MHUpPA, HMEIOIINX
(popMy M3YUEHHBIX TE€OMETPUIECCKHUX IUIOCKHUX M IPOCTPAHCTBCH-
HBIX (pUryp, MpUMEpBl PaBHBIX U CHMMETPUYHBIX QUTYD.
MN300pakaTh ¢ MOMOIIBIO IUPKYJIS, JIMHEHKH, TpaHCIIOPpTHpa Ha
HCJIMHOBAHHOW W KJICTYATOW OyMare M3ydYCHHBIC ILUIOCKHE reoMe-
Tpudeckue (PpUrypbl U KOHGUTypaluu, CUMMETPUYHBIC (DUTYPHIL.
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ITonp30BaTHCSI TEOMETPUUECKUMH MOHSITUAMH: PaBEHCTBO QHUTYD,
CHUMMETpPUS; UCTIOJIB30BaTh TEPMUHOJIOTUIO, CBSI3aHHYIO C CUMMe-
TpUEH: OCb CUMMETPUHU, LIEHTP CUMMETPUH.

HaxonuTe BEeIHMUYMHBI yIJIOB U3MEPEHUEM C MNOMOIIBIO TPAHCIOP-
THpA, CTPOUTH YIJIbl 3aJaHHOW BEJIWYUHBI, IIOJIH30BATHCS IIPHU
peleHun 3aaad rpagyCHOM Mepoil yrjioB; paclio3HaBaTb Ha 4ep-
TeXKaX OCTPBIN, NPSIMON, pa3BEPHYTHIM U TyHOM yTHBL.
BpraucnsaTe INIMHY JOMaHOM, MEPUMETP MHOTOYTOJBHHKA, MOJb-
30BaThCsl €AMHUIIAMHA U3MEPEHUsI JIINHBI, BEIPAXKATh OJHU €IH-
HUIBI U3MEPEHUsI JJIIUHBI Yepes3 JApyTHue.

Haxonnte, ncrionb3yst 4epTEKHBIE HHCTPYMEHTHI, PACCTOSIHUS:
MEXJy ABYMsl TOUKaMH, OT TOYKH IO MPsSIMOM, AJIMHY IIyTH Ha
KBaJpaTHOI ceTKe.

- Beraucisare iomaab (bl/Il"yp, COCTAaBJICHHBIX U3 MPSAMOYTOJIBHU-

KOB, MCIIOJIF30BaTh pa3bneHne Ha MPsIMOYTOJIbHUKH, HAa PaBHBIC
¢purypsl, nocTpauBaHue 10 IPSIMOYTOJBHHUKA; TTOJIB30BAaTHCS OC-
HOBHBIMHU CIWHUIIAMU WU3MEPCHHUS IJIOMIAIN; BBIPAXKATh OJIHU
€IUHUIIB U3MEPEHUs TIIOMIAN depe3 ApyTHe.

Pacno3naBaTte Ha MOZEHAX M H300paXKCHUSAX NHPAMHIY, KOHYC,
WINHIP, HKCIOJB30BaTh TCPMHHOJOTHI:  BEpIIWHA, pedpo,
rpaHb, OCHOBaHUE, pa3BEPTKA.

M3o0paxaTe Ha KJIETYATOW Oymare IPsIMOYTOJIBHBIA ITapaie-
JIermunen.

Beraucisite 00bEM TIPSIMOYTOJIBHOTO MHapalulejienune/ia, Kyoa,
MOJIB30BaTHCSI OCHOBHBIMU €AUHHUIIAMH U3MEPEHUSI 00bEMa; BBI-
pakaThb OJTHU €IUHUIIBI U3MEpEeHHUsI 00bEéMa depe3 apyrue.
PemraTe HeclnoXHBIC 3a71aUM HAa HAXOXKICHUE T€OMETPHUUECKUX BeE-
JIMYUH B MPAKTUYCCKUX CUTYaIUIX.
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TEMATUYECKOE NNAHMPOBAHME YYEBHOIO KYPCA (MO FOJAM OBYYEHMA)

5 knacc ( 170 )

HasBanue
paszesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coJepiKaHue

OCHOBHbIE BH/bI JeSTEJbHOCTA O0YyYAIIIUXCS

Hatypa/sibHbie
yucia. [leficrBus
C HaTypaJ/IbHBIMH
4uCcIaMU

(43 4)

HecsatuuHas cucrema CUHUCIEe-
HusA. Psan HaTypalbHBIX 4YuUCEII.
Harypanbsbiii psa. Yuciao 0.
HarypanbHble 4ucia Ha KOOp-
auHaTHOM nipsimoii. CpaBHeHUe,
OKpYIJICHUE HATypPaJIbHBIX YUCEIL.

Apudmernyeckue AeHCTBUS C
HaTypaJlbHbIMU yuciaMu. CBOH-
CTBAa HYyJII TIPU CIIOKEHUH H
YMHO>KEHHUH, CBOMCTBA €IMHUIIBI
npu yMHoxkeHuu. Ilepemecrtu-
TEJIbHOE U COYETATEIBbHOE CBOM-
CTBA CIIOKEHHUS M YMHOXXEHUS,
pacipenenuTenbHoe  CBOMCTBO
YMHO>KEHHUSI.

Jlenutenu u KpaTHBIC YKCIa, pa3-
JIO’KEHUE YHCJIa HA MHOKUTEIIH.
Jenenne ¢ ocratkom. [IpocTteie u
cocTaBHbIe yucia. [Ipu3Haku sie-
auMocTu Ha 2, 5, 10, 3, 9.

CreneHs ¢ HaTypaJbHbIM IIOKa-
3aTCJICM.

YuTaTh, 3aNMCBIBATh, CPABHUBATh HaTypAJIbHBIC YHCIIA;
npeajaratb M 06CyKJaTh CINOCOGBI yNOPSAOYNBAHUS
qHCel.

H306pakaTh KOOPAMHATHYIO IPSMYIO, OTMe4YaTh ducia
TOYKaMH Ha KOOPJAUHATHON MPSIMOH, HAXOAUTh KOOPIH-
HaTbhl TOUKH.

HccnepoBaTh CBOMCTBA HaTypalbHOTO psiaa, uwcen 0 u
1 TIpHU CHOXKEHUHM U yMHOEHUH.

Hcnosib3oBaTh NpaBUJIO OKPYTJIEHUs] HaTypPalbHBIX YH-
cell.

BbInoIHATL apudmMeTHdecKre AeHCTBUA C HaTypaIbHEI-
MU YHCIaMU, BBIYMCIATE 3HAaU€HUsI YUCIOBBIX BhIpaXKe-
HHUH co ckoOkaMH U 6e3 CKOOOK.

3anuceIBaTh IIPOU3BEACHHE B BHJAE CTENEHH, YHUTATh
CTENEeHH, MCNO0JIb30BAaTh TEPMHUHOJIOTUIO (OCHOBAaHUE,
[0Ka3aTeib), BBIYUC/ASATh 3HAYEHUs CTCIICHEH.
BpINOJ/IHATL NPUKUAKY U OLE€HKY 3HAYCHUM YHCIIOBBIX
BBIpa)XEHHUH, NpeaJiaraTb 1 NPpUMeHATh NPUEMBI NIPO-
BEPKHU BBIUUCICHUM.

Hcnonp3oBaTh NpH BBIYUC/IEHUAX NEPEMECTHTEIBHOE H
coyeTaTelbHOE CBOHCTBA CIOXKEHUS W YMHOXXEHHs, pac-
MpeeIuTeIFHOE CBOMCTBO YMHOKEHHUS]; POPMyYy/IMPOBATH
M NPUMEHATH NMpaBHJIa MpeoOpa3oBaHus YHCIOBBIX BBI-
paKEHHMI Ha OCHOBE CBOWCTB apU(PMETHUSCKHUX ACHCTBHIA.




LT

YucnoBble BBIPAXXEHUS; IOPsI-
JOK NCHUCTBUM.

Pemenue TekcToBBIX 3aJad Ha
Bce apu(dMeTHYECKUE ICHCTBUS,
Ha JIBUKEHUE U TTOKYIKHU

HcciiepoBaTh 4uCiIOBbIC 3aKOHOMEPHOCTH, BbIABUIaTh U
060CHOBBIBAThb rUNOTE3bl, $OPMYJIUPOBATh 0G0GIEHUAH
BBIBOJABbI 110 pE3yJibTaram HpOBeI[éHHOFO HCCIICAOBAaHUsA.
dopmMyIMpOBATHL ONpeje/IeHUs NSIUTeNsT U KPaTHOTO,
Ha3bIBATh [ACIUTCIA M KpAaTHBIC 4YHCJia, pAaCIIO3HABATh
[IPOCTHIC U COCTaBHBIC YKcia; POPMYJIMPOBATH U IPpUMe-
HATh NPU3HAKHU JICTUMOCTH Ha 2, 3, 5,9, 10; npUMeHATb
AJITOPHUTM pasJIOKCHUA YHCIa Ha NPOCTBIC MHOXHTEIIH,
HaAXO0OAMUTb OCTAaTKHU OT ACJICHUSI U HEIIOJIHOC 4YaCTHOEC.
Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHHUS O
HaTypalbHbIX YUCJIaX, HIPUBOAUTH NIPHUMEPHI U KOHTP-
IIpUMEpPBI, CTPOUTH BBICKA3bIBAHUA W OTPULIAHMUS BbI-
CKa3bIBAaHUU O CBOMCTBax HaTypaJbHBbIX YUCCII.
KoHcTpyupoBaTh MaTeMaTH4YeCKUe MPeAJIOKEeHHUs C Mo-
MOIIBIO CBSI30K «W», HIIN», «ECIH..., TO...».

PemiaTh TekcToBbIC 3aadd apUPMETHUYECKHM CIIOCOO0M,
HMCNOJIb30BaTh 3aBUCUMOCTH MCXIy BEJIUYHMHAMH (CKO-
POCTh, BpEMsI, paCCTOSIHHUE, LICHA, KOJIMYE€CTBO, CTOUMOCTDb
U Jp.): aHAJIM3UPOBATH U OCMbBICJIMBATBL TCKCT 3a/a4H,
nepedopMyJIMpoOBaTh yCIOBHE, U3BJIEKATh HEOOXOANMBIC
JAHHBIC, YCTAHABJ/JIUBATH 3aBUCUMOCTH MCXKAY BCIUYHUHA-
MU, CTPOUTD JIOTHYECKYIO LIETIOYKY PACCYKIAECHUM.
Moae/iMpoBaTh X0/ PEIICHUs 3aadyd C IIOMOIIbIO PU-
CYHKa, CXEMBbI, TaOJIUIIBI.

IIpuBOAMTH, pa3éupaTh, OLEHUBATDh Pa3JIMYHbIC Pellle-
HUs, 3alTMCHU peHIeHI/Iﬁ TCKCTOBBIX 3aJaa4.

KpuTH4ecKH OlleHUMBaTh [OJy4YCHHBIH pe3yiabTar, OCy-
I ECTBJIATh CaMOKOHTPOJIb, IIPOBEPsIE OTBET HA COOTBET-
CTBHE YCJIOBHIO, HAXOAHUTb OLIMOKH.

PewiaThb 3a1a4u ¢ MOMOIIBIO ITEpedopa BCEX BO3MOXKHBIX
BapUaHTOB.

3HAKOMHUTBCS C UCTOPUEH pa3BUTHS apUPMETHKH




8¢

IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06y'1a|oumxca

HarnsaHast reo-
meTpus. JIuHuU
Ha IVIOCKOCTH
(12 y)

Touxka, npsimasi, OTPE30K, Jy4.
Jlomanasi. WM3mepenue IIMHBI
OTpe3Ka, METPUUECKHUE EIUHUIIBI
n3MepeHus: JuHbl. OKPYKHOCTH
U KpYT.

ITpaktuueckast pabora «IlocTpo-
€HME y30pa U3 OKPYKHOCTEH».

VYrou. Ilpsmoii, ocTpelid, Tynou
U pa3BEPHYTHIN yribl. M3Mmepe-
HHE yTJIOB.

IIpakTrnueckas padorta «lloctpo-
€HHE YTJIOB»

Pacno3HaBaTh Ha uepTexax, pUCyHKaX, ONMCBIBATD, HC-
MOJIB3YySI TEPMHHOJIOTHIO, U U3006pakaTh C IOMOIILIO
4epTEKHBIX HMHCTPYMEHTOB: TOYKY, NPAMYIO, OTPE30K,
JIyd, YroJl, JIOMaHyIO, OKPY>KHOCTb.

PacnosHaBaTb, NIPpUBOJAUTL NPHUMepbl 00BEKTOB peajb-
HOro MHpa, UMeIHX (opMy H3yUYEeHHBIX GUryp, OIie-
HHMBATh WX JUHEHHBIE pa3MepHl.

Hcnonb30BaTh IMHEHKY U TPAHCIOPTHP KaK HHCTPYMEH-
TBI JJ151 TOCTPOEHUSI U U3MEPEHUS: U3MEPATH JJINHY OT-
pe3Ka, BETUYHHY yIiia; CTPOMTB OTPE30K 3a/1aHHOM JUTUHBI,
yToJ1, 3aJaHHOI BEJIMYNHBL;, OTK/JIAaAbIBATh IUPKYJIEM PaB-
HBIE OTPE3KH, CTPOMTH OKPY>KHOCTH 3aJaHHOTO pajuyca.
HN306pakaTh KOHPUTYpaIlUU FeOMETPpUYSCKUX (Guryp us
OTPE3KOB, OKPYXHOCTEH, MX YacTel Ha HEJIMHOBAHHOM
U KiIeT4aTroil 6ymare; npejJiaraTh, OMCBIBATb U 06CYXK-
AAaTh CIIOCOGBI, AJITOPUTMBI ITOCTPOCHUSI.
Pacno3zHaBaTh ¥ M306pakaTh HAa HEJIMHOBAHHOM U KIIET-
qyaTo Oymare mOpsMON, OCTPBIH, TYIIOH, pa3BEPHYTHIN
YTJIbl; CPABHUBATh yTIIbL.

BBIYMC/IATD JIUHBI OTPE3KOB, TOMaHbIX.

IloHMMaTh ¥ MUCNOJIb30BaTh NPU pelleHUH 3a4a4 3aBU-
CHMOCTHY MEXy €IWHHIIAMH METPHYECKOH CHCTEMBI Mep;
3HAKOMMUTBCA C HEMETPUYECKHUMH CHCTEMAaMH Mep;
BbBIpaXXaTh [JIUHY B PAa3IUYHBIX €IUHUIIAX H3MEPEHHs.
HccnepoBath (urypsl u KOHQUIYpamuH, MCHOIB3YS
g poBbIe pecypchl




6¢

OGBIKHOBEHHbIE
Apo6u
(48 4)

HpoOs. IlpaBunbHblE U HeEmpa-
BIJIBHBIE 1poOu. OCHOBHOE CBOM-
cTBO Apodu. CpaBHeHUe ApobOeii.

Crno)xeHue W BbIYUTAHHE OOBIK-
HOBEHHBIX apoOeii. CmerianHas
ApoOb. YMHOXXEHHUE U JeJICHUE
OOBIKHOBEHHBIX ApoOei; B3amM-
HO-00OpaTHbBIe ApOOH.

Pemenne TeKCTOBBIX 3anad, CO-
aepsxamux apoou. OCHOBHEBIE 3a-
Jadu Ha OpoOu.

ITpumeHeHue OyKB JUIsl 3alliCH
MaTEeMaTUYE€CKUX BBIPAXKEHUN U
MpeI0XKEHUN

MoaeupoBaTh B rpaduueckoii, npeamerHou popme, ¢
ITOMOIIBIO KOMIIBIOTEPA MOHSTHUS U CBOMCTBA, CBSI3aH-HEIC
¢ OOBIKHOBEHHOU APOOBIO.

YuTaTe M 3anMChIBaTb, CPAaBHUBAThL OOBIKHOBEHHBIE
JnpoOu, mpejJjarath, 060CHOBBIBATh U 06CYK/aTh CIIOCO-
GBI yNOPSIAOYNBAHUST IPOOCH.

HN306pa>kaTh OOBIKHOBEHHBIC IPOOU TOUYKAMHU Ha KOOP-
JVHATHOW NPsIMOM; MCIOJIb30BaTh KOOPAUHATHYIO IIPsI-
MyIO JUIsI CpaBHEHUsSI IpOOeH.

dopMy/IMPOBaTh, 3aNIMCHIBATh C MOMOILbIO GYKB OCHOB-
HOE CBOMCTBO OOBIKHOBEHHOW Ipo0OH; MCMOJIb30BaTh OC-
HOBHOE CBOICTBO NpOOM IUISI COKpamieHus apobei u mpu-
BEICHUS IPOOM K HOBOMY 3HaMEHATElo.
IIpeacTaB/IATH CMEIIaHHYIO ApOOb B BHJIE€ HEMPaBUIIb-
HOM W BBIIEJSTH IEIYI0 YacTh YHCJIa U3 HENPaBUIBHOMN
npoou.

BbInoJIHATL apudMeTHdecKHe AeHCTBUA C OOBIKHOBCH-
HBEIMH ApOOsSMH; IPUMEHATb CBOMCTBA apU(PMETHICCKIX
JNEWCTBUN Uil palMOHAIM3AlUA BbIYUCICHUH.
BBINOJ/JIHATE NPUKHUAKY U OLL@€HKY pe3ybTaTa BbIUHCIIE-
HUil; IpeAJiaraTbh U NPUMEHATh NPUEMBI NIPOBEPKHU BbI-
YHCJICHUH.

IIpoBOAUTE HCCAEA0BAHUS CBOWCTB ApOOEH, omupasich
Ha YHCJIOBBIC DKCIIEPUMEHTHI (B TOM YHCJIE C IOMOIILIO
KOMITBIOTEPA).

Pacrnio3sHaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
Jpo6six, IPUBOAUTL NIPUMEPbI U KOHTPIPUMEPHI, CTPO-
UThb BBICKAa3bIBAHUS U OTPUIIAHUS BBICKa3bIBAaHHI.
PemaTe TekcTOBEIC 3aa4H, CoAeprKaIue IpoOHbIE TaH-
HBIE, ¥ 3aJ]a4M Ha HaXO0JI€HHUE YacCTH I€JIOT0 U LIEIOTO 10
€ro 4acTH; BBISABJIATB UX CXOACTBA U pa3/IM4Hs.




0¢

IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06y'1a|oumxcsl

Moae/iMmpoBaTh X0 PELICHUS 3aJa4d C HOMOIIBIO PU-
CYHKa, CXEMBbI, TaOJIUIIBI.

IIpuBOAMTH, pa3éupaTh, OLEHUBATDh Pa3JIMYHbIC Pellle-
HUs, 3alIMCHU peHIeHI/Iﬁ TCKCTOBBIX 3aJaa4.

KpuTHyecKH OoLeHUBATh IOJYyUYCHHBIM pe3yiabTar, ocy-
HIECTBJIATH CAMOKOHTPOJIb, IPOBEPsASA OTBET HAa COOTBET-
CTBHE YCJIOBHUIO, HAXOAUTb OIINOKU.

3HAKOMHUTBCS C UCTOPUEH pa3BUTHS apUPMETHKH

HarnasaaHas
reoMeTpus.
MHOroyrojibHUKH
(10 y4)

MHoroyronabHuku.  UeTbIpEx-
YIOJbHUK, OpPsIMOYTOJIBHUK,
KBagpar.

IIpakTnueckas paborta «Iloctpo-
€HHe MPSIMOYTOJIbHHUKA C 3aJlaH-
HBIMHU CTOPOHAMM Ha HEJIUHO-
BaHHOM Oymare».

TpeyroabHUK.

IInomanes 1 nepumerp npsiMo-
YroJIbHUKa ¥ MHOTOYTOJbHUKOB,
COCTAaBJICHHBIX U3 IPSIMOYTOJIb-

HUKOB, €IUHHULIBI HU3MCEPCHUS
miomaau. Ilepumerp MHOTrO-
YrOJbHUKA

OnuCchbIBaTh, UCNOJ/Ib3ys1 TEPMHUHOJIOTHIO, H306pPaXKaTh C
[IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M OT PYKH, MOJe-
JIHpoOBaTh U3 OyMarm MHOTOYTOJBHUKH.

IIpuBOAUTE NPpUMeEPbI 00BEKTOB PEATHLHOTO MHUPA, UMEIO-
mux GopMy MHOIOYTOJIBHHKA, NPSIMOYTOJIbHUKA, KBa-
JipaTa, TpeyroJjibHHKa, OI,e HUBATh UX JIMHEHHbIC pa3MephI.
BBIYMCIATD: NIEpUMETP TPEYTOJIbHHUKA, HPSIMOYTOJIbHU-
Ka, MHOTOYTOJILHUKA; TUIOMIAIb IIPSIMOYTOJILHUKA, KBa-
npara.

HN306pa>kaTh OCTPOYTroJIbHEIE, IPSIMOYTOJIBHBIE U TYIIO-
YTOJIbHBIE TPEYTOJIbHUKH.

CTpoUTbh Ha HEJIMHOBAHHOW W KJETYAaTOW Oymare KBa-
IpaT U NPSIMOYTOJIFHHUK C 33JJaHHBIMH JUIMHAMH CTOPOH.
HccnepoBaTh CBOMCTBA NPSIMOYTOIbHUKA, KBaJpara IIy-
TEM DKCIIEpUMEHTA, HAOIIOACHUS, U3MEPEHUSI, MOACIIN-
poBaHMs; CpaBHHBATH CBOICTBaA KBaJpaTa M IIPSIMO-
YTOJILHUKA.
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KoHcTpyupoBaTh MaTeMaTH4YecKUe NpeAJIOKeHHUs C 1o-
MOIIIBIO CBSI30K «HEKOTOPBIN», «o0oi». Pacnmo3HaBaTh
HUCTUHHBIC U JIOKHBIC BBICKA3bIBaHHUS O MHOI'OYI'OJIbBHU-
Kax, IPMBOJAUTBb MPUMePhbl U KOHTPIIPUMEDHI.
HcciepoBaTh 3aBUCMMOCTD IUIOLIAAN KBaAparTa OT JJIN-
HbI €r0 CTOPOHHEI.

Hcnosib30BaTh CBOMCTBA KBaJAPATHOMN CETKH IS IIOCTPO-
exus GUTyp; pa3éuBaTh NPSIMOYTOJbHUK Ha KBAJApaTHl,
TPEYyrOJIbHUKH; COCTABJIATB (QUIYpHl W3 KBAJIpaTOB U
OpAMOYIOJIBHUKOB U HaXOJWUTh UX IUIOMIAAb, p3.36I/IBaTI>
¢Gurypsl Ha IPSIMOYTOJIBHUKN M KBaJpaThl 1 HAaXOIUTH
X 1iomanb.

Bblpa)l(aTb BCIIMYUHY IUUIOINaAW B Ppa3JIMYHbIX CAWHUIIAX
U3MEPEHUSI METPUUECKON CUCTEMBI ME€p, MIOHMUMAaTh U MC-
N0J/Ib30BaTh 3aBUCUMOCTH MEX1y METPHUUECKHMMH €IIH-
HUIIaMU U3MEPECHUS IJIoIanau.

3HAKOMUTBCA C NMpUMepaMHM NPUMEHEHHUs IUIOmAAd U
IepuMeTpa B IPAKTUYECKUX cuTyauusx. Pemars 3aza- yu
W3 peajbHOM >KM3HU, NMpeAJiaraTh M 06CYyKJaThb pas-
JIM4YHBIE CNOCOGHI PELICHUS 3a]ay

JlecATUYHbIE
Apo6u
(38 4)

Jecsituunast  3anuch  OpoOei.
CpaBHEHHE IECSITUUHBIX APOOeii.

JleficTBUsI ¢ JOECSITUYHBIMU JPO-
Osimu. OKpyTJICHHE HECSITUIHBIX
npooeit.

Penrenue TEeKCTOBBIX 3a/1a4, CO-
neprxkamux aApoou. OCHOBHBIC 3a-
Jadd Ha Ipoou

I[IpeacTaBaATh ASCATUYHYIO ApOoOb B BHJIE OOBIKHOBEH-
HOH, YUTATh U 3alIUCBIBATh, CPABHUBATB JCCATHYHBIC
Ipobu, NpeAJiaraTh, 060CHOBBIBATBh U 0GCYK/AATh CIIOCO-
OBbI YHOOPSIAOYUBAHUS JIECSITUUHBIX IpPOOEH.
HN306pakaTh IeCATUYHBIC IPOOU TOYKAMHU Ha KOOPIH-
HATHOU IIPSIMOH.

BBIABIATE CXOACTBA M Pa3/JIM4MA IIPaBIWI apupMeTHIC-
CKHUX I[GIZCTBHFI C HaTypaJbHBIMH YUCIaMU U OCCATUY-
HBIMU JIPOOSIMU, OOBSICHSTh UX.
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06y'1a|oumxcsl

BBINOJJIHATB apupMETHIECKNE ACHCTBUS C ECITUIHBI- MU
Ipo0siMH; BBIMOJIHATD IPUKHAKY U OLLeHKY Pe3yJIb-TaTa
BBIYHCIIEHUH.

I[IpuMeHATh CBOMCTBA apuPMETHUYCCKUX ICHCTBHIL IS
panvoHaIN3alui BBIYHUCIECHUHN.

[IpyuMeHATHh NPAaBUJIO OKPYIJIEHHMS [ECATUYHBIX IpOOEH.
IIpoBOoAUTE MCC/IEeAO0BAHUA CBOMCTB NECITUYHBIX IPO-
Oelf, onHpasich Ha YUCIOBBIC DKCIICPUMEHTHI (B TOM UHCIIC
C IOMOINBI0 KOMIIBIOTEpa), BBIJABHUraTh THIOTE3bI U
MPUBOJUTH UX OOOCHOBAHUSI.

Pacrnio3sHaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAaHUS O
po0six, NPUBOAUTL NPHUMeEPBI U KOHTPIIPUMEPHI, CTPO-
UThb BBICKAa3bIBAHMUS U OTPUIIAHUS BHICKa3bIBaHHI.
PemaTe TekcToOBEIC 3a4a4H, CoAeprKaIue IpoOHbIe TaH-
HbIE, U HAa HAXO0XJEHHWE YaCTH ILEJOr0 M IEJIOTO IO €ro
4acTH; BBIABJIATH UX CXO/ACTBA U pas3/In4us.
MoaenupoBaTh X0 PEIICHUs 3aJadH C ITIOMOIIBIO PHU-
CyHKa, cxeMbl, Tabnuisl. [IpyBOoANTL, pa3éupaTs, one-
HUBATh Pa3JIMYHbIC PEIISHUs, 3alIUCH PEIIEHUH TEKCTO-
BBIX 3a7ad.

OnepupoBaTh APOOHBIMU YHCIAMHU B PEAJIbHBIX KU3HECH-
HBIX CHTYaIlUsIX.

KpuTHyecKH oLeHUBaATh IOJNYyUYCHHBIM pe3yiabTar, ocy-
IIECTBIISATE CAMOKOHTPOJIb, MPOBEPSII OTBET HA COOTBET-
CTBHE yCIIOBUIO, HAXOJHUTH OIIMOKU.

3HAaKOMHUTBCS C UCTOPUEH pa3BUTHS apUPMETHKH




€€

HarnasaaHas
reoMeTpusi.
Tena u purypsi
B IPOCTPaHCTBE
(9 4)

Mmuororpannuku. HM3ob6paxkenne
MHOIOTpaHHUMKOB. Mojenu npo-
CTPAHCTBEHHBIX TEII.

IIpsiMmoyronbHbIN Napaienaenu-
nen, Kyo. Pa3Béprku kyba u ma-
pannenenureaa.

Ilpaktnueckass pabora «Pa3z-
BEpTKa KybGay.

O6béM Ky0a, OPSIMOYTrOJBHOTO
napauiesenuIe a

Pacno3HaBaTh Ha 4YepTexKkaX, PUCYHKaX, B OKpPYXKalo-
HieM MHUpe [OpsSMOYTOJIbHBIM Napaijienenumnen, Kyo,
MHOTOI'DaHHUKH, OMMCBIBATh, UCNOJIb3ysl TEPMHUHOJIO-
rUI0, OL€HUBATh JIMHCIHBIC pa3Mephl.

I[IpuBOoAUTH NpUMepbI OOBEKTOB PEaJIbHOTO MHUpA, UMeE-
omux GopMy MHOTOIpaHHHUKA, MPSIMOYTOJILHOTO Mapali-
Jeyenuriieaa, Kyoa.

HN3o6pakaTh ky0 Ha KileT4aToi OyMmare.

HccnepoBaTh cBOMCTBA Ky0a, MPsIMOYTOJIBHOIO Mapas-
Jenenunena, MHOrorpaHHUKOB, UCIIOJIB3Ys MOJECIIN.
Pacno3HaBaTh U M306pakaTh pa3BEéPTKU Kyda 1 mapas-
nenenumena. MogeaupoBaTh Ky0 U mapauienenunes u3
OyMaru M NpoYuX MaTepUaioB, OOBACHATb CHOCO6G MoO-
ACJIMPOBAaHUS.

HaxoauTh nsMmepeHus, BBIYMC/AATD IUIONIA/b TOBEPXHO-
cti; 00BEM Ky0a, NIPSAMOYTOJBHOTO HapajuieienuIena;
McCeA0BaTh 3aBUCUMOCTb 00béMa Kyba OT JJIMHBI €ro
pebpa, BbIABUIraTh 1 060CHOBBIBAaTh IUINOTE3Y.
Ha6./1104aTh M NPOBOAUTHL AaHAJOTHMU MEXKAY MOHATHAMU
oAU u o0béma, IepUMETPA U IUIOIIaAH IOBEPXHOCTHU.
Pacnmo3HaBaTh UCTHUHHEIC U JIOJKHBIC BBICKA3bIBAHHS O
MHOTI'OrpaHHHUKaX, MPUBOAUTH NPUMEPHBI 1 KOHTPIPpUME-
Ppbl, CTPOMUTH BBICKA3bIBAHUA U OTPULIAHWS BbICKA3bIBA-
HUH.

PemaTh 3aja4M 13 peallbHOU KU3HU

I[loBTOpEeHUe
1 06001 eHuEe
(10 4)

IToBTOpEHHE OCHOBHBIX HOHATUN
M METOJIOB Kypca 5 Kitacca, 0606-
LIICHUE 3HAHUMI

BbIYHMC/IATH 3HaUCHUS BBIPAXKCHUM, COJIEpIKAIIUX HATY-
pajJibHbIC 4YHCIIA, OOBIKHOBEHHBIE U ACCIATUYHBIC ,E[p06I/I,
BBITIOJIHATH NPEOoOpa3OBaHUs YHCEIL.

BpIGUpaTh CHOCOG CpaBHEHUsI 4YHCEs, BBIYUCICHUM,
NPUMEHATb CBOMCTBA apu(METHYSCKUX NCHCTBUN s
panvoHaIn3aliu BBIYUCIEHUMN.




143

IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06yl|a|oumxca

OcymecTB/JIATh CAMOKOHTPOJIb BbIIOJIHACMBIX JACHCTBUI
U CaMOIIPOBEPKY Pe3yJIbTaTa BBIYUCIIEHUIA.

PemiaTe 3aa4M u3 peanbHOU )KU3HH, IPUMEHAThL MaTe-
MaTU4YeCKHe 3HAHUSA Uil pelIeHus 3amad U3 JIPyTHux
Y4eOHBIX IPEIAMETOB.

Pemate 3ajayM pasHBIMM CIOCO6aMH, CPAaBHUBATh
CHOCOGBI peleHHs 3a/1adl, BbBIGUPATh PpalMOHAJIbHBIN
cnoco6

6 knacc ( 170 v)

HasBanue
paszesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06yl|a|oumxca

HaTtypa/ibHbIe
qucaa
(30 4)

Apudmernueckue ASUCTBUS C
MHOTO3HAYHBIMU  HATypailbHbBI-
MU yHuciIaMHu. YuclIoBBIE BBIpa-
JKeHUSsI, TIOPSJIO0K JEeHCTBUN, HC-
MoJb30BaHUE CKOOOK. Oxpyrie-
HHE HAaTypPaJbHBIX YHCEJ.
Jenutenn u KpaTHBIC 4YHCIIA;
HauOOJIBNINHA OOMIMI IECIUTEIL U
HauMMeHbllIee oblee KpaTHoe.

BbINoJIHATL apudMeTHUYECKHEe AEHMCTBUA C MHOTO3HAU-
HBEIMH HaTypaJbHBIMH YHCJIaM{, HAXOAMTb 3HAYeHUs
YHCJIOBBIX BBIPKEHUN €O CKOOKaMM U 0e3 CKOOOK; BbI-
YHUCAATh 3HA4YE€HUsA BBIPAKECHHUI, COJEpIKAIUX CTENEHH.
BpINOJ/IHATL NPUKUAKY U OLE€HKY 3HAUYCHUM YHCIIOBBIX
BBIPAKCHUM, MPUMEHATh NPUEMbI IPOBEPKHU PE3yJIbTara.
Hcnonb3oBaTh NPH BBIYUC/IEHHUAX EPEMECTHTEIBHOE U
codeTaTeIbHOE CBOHCTBA CIIOXKEHUS W YMHOXCHUS, pac-
MpEEINTEIFHOE CBOMCTBO YMHOXCEHUS OTHOCHTEIIBHO
CIIO>KEHUsI, CBOHCTBAa apu(pMeTHuecKux IeHCTBUH.




GE

PasnoskeHue duncia Ha IpocThIe
MHOXHUTENU. J[eIUMOCTh CyMMBbI
U npou3sBesieHus. Jlenenue ¢ oc-
TATKOM.

Penrenne TeKCTOBBIX 3aga4

HccnepoBaTh 4YHCIIOBBIC 3aKOHOMEPHOCTH, IMPOBOIUTH
YHCIIOBBIE YKCIIEPUMEHTHI, BbIABUTaTh 1 060CHOBBIBAThH
TUNnoTe3bl.

PopMy/IMpPOBAThL ONpeje/IeHUs JSIUTelsl U KPaTHOTO,
HaHOOJIBIIIETO OOIIETO ICTUTEIISI U HANMEHBIIIETO O01Iero
KpaTHOT'O, MPOCTOTO U COCTABHOTO YHCEII; UCIIOJIb30BaTh
STHU MOHSTHUSI NIPU PELICHUM 3aad.

[IpyMeHATh aJrOpUMTMbI BBIYHUCICHHUS HaUOOJIBIIETO
o0mIero JenuTelisi W HAauMEHBIIEro OOIero KpaTHOTO
IBYX YHCEJ, aJITOPUTM Pa3jI0KEeHUsI YHCiia Ha MPOCThIS
MHOKUTECITH.

HccnepoBathb ycinoBus nenumoctu Ha 4 u 6.
HccnepoBaTh, 06CykaaTh, OPpMyJIMPOBAaTh U 0GOCHO-
BbIBAaThb BBIBOJ, O Y6THOCTH CyMMBI, IIPOU3BEIACHHUS: JBYX
4E€THBIX YHCEN, JABYX HEUETHBIX YHCIIE, YETHOIO U HEUET-
HOTO YHCEIL.

HccnepoBaTh CBOMCTBA JACIMMOCTH CYMMBI U IPOH3BE-
JICHUSI YHCEIL.

I[IpuBOAMTEL PpUMEPHI YKCEll C 3aJaHHBIMU CBOHCTBaMHU,
pacno3HaBaTh BepHble U HEBEPHbIE YTBEPXKICHUS O
CBOWCTBax 4Hcell, OIPOBEPraTh HEBEPHBIC YTBEPIKICHUS
C MOMONIBKD KOHTPIIPHUMEPOB.

KoHcTpyupoBaTh MaTeMaTHYeCKHe NMPeAJIOKeHHs C 110-
MOIIIBIO CBSI30K «I», HIIH», «ECIH..., TO...».

PemaTpb TeKCTOBBIC 3a/1a4W, BKITFOYAIOIIUE MOHSITHUS -
JIUMOCTH, apU(PMETHUYECKUM CIOoCcOOOM, HCII0Ib30BaTh
rnepedop BceX BO3ZMOXKHBIX BapHaHTOB.
MoaenupoBaThb X0/ PEIICHUs 3aJa4y C ITOMOIIBIO PHU-
CYHKa, CXEMBbI, TaOJIHIIBI.

I[IpuBOAUTH, pa36UpaTh, OLLEHUBATH Pa3JIMYHBIC pEIllc-
HUSI, 3aIIICU PEIICHUN TEKCTOBBIX 3a/ad.
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06y'1a|oumxca

KpuTH4eCcKH OLleHHMBATDb II0JIyYCHHBII pe3yJbTaT, HaXo-
JUTH OIIMOKH, OCYIIECTBIISITH CAMOKOHTPOJb, MPOBEPSIs
OTBET Ha COOTBETCTBUE YCIOBHUIO

Harnaauasa IlepnenaukyjasspHbIC  HOpsSIMBIE. PacnosHaBaTh Ha yepTekax, pUCYHKaX Cllydau B3auM-
reoMeTpus. ITapannenpHble OpsIMBIE. HOT'O PaCIIOJIOKEHUS IBYX IPSIMBIX.
e | Pacctomme weay amya o || HROSPaRETL CroNOb sepTRI D enTon
(7 4) KaMH, OT TOHKH 10 npm\gon, v ece;l Hp(;IMLIeOIIBe Ha?)anﬂe(;mmie H;ﬂf/lfje ecI;Ie)i:/ITLIOrIIJII);I—
Ha ITyTH Ha KBaJpaTHOMW CETKE. ? i ’
MYIO, IIEPIEHAUKYJIIPHYIO JaHHOU.
IMpumeps! MpsSIMBIX B ITPOCTPaH- IIpuBOAMTE NpUMeEPHbI NapajUIeTbHOCTH M NEPHEHIUKY-
CTBE JISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX IEPIICHAUKYJIAPHBIC U
mapajuieibHple  CTOpoHBL. HM306pa>kaTh MHOTOYTOJIb-
HUKHU C IapajyleJIbHBIMU, NEPHIEHIUKYIIIPHBIMH CTOPO-
HaMH.
HaXOAl/lTb PaCCTOAHNUEC MEKAY ABYMs TOUKaMH, OT TOY-
KM 10 NPsAMOM, JJIMHY IyTH Ha KBaApaTHOMN CETKE, B TOM
YHCJIE UCIIOIb3Ysl HU(POBBIE PECYPCHI
Jpo6u OOGBIKHOBEHHAsI IPOOb, OCHOBHOE CpaBHUBaTh U yNOpAAOYUBATH 1poOH, BBIGMPATH CIO-
(32 4) CBOMCTBO JApoOH, COKpalleHue €06 cpaBHEHHs JAPOOEii.

npobeii. CpaBHEHHE U YIIOPSIIO-
9uBaHUE ApPOOCH.

JlecaTuuHble 1poOU U MeTpHUUe-
CKasl CHCTEMa Mep.

IIpeacTaB/aATh AeCsITUUHBIE IPOOU B BUIE OOBIKHOBEH-
HBIX ,up06e171 n O6I>IKHOB€HHI>I€ B BHJC OCCATHUYHBIX, UC-
N0J/Ib30BaTh 3KBUBAJIEHTHbIE NpeACTaB/JIeHUsA JIPOOHBIX
qucell HpI/I ux CpaBHeHI/II/I, l'IpI/I BBIYUCIICHUSIX.




LE

Apudmernueckue ASUCTBUSI C
OOBIKHOBEHHBIMH U JICCSATHYHBI-
MU ApOOSIMU.

OtHowieHue. JleaeHue B JaHHOM
oTHOIIeHNH. Macmral, mpomnop-
us.

Ilonsstue mnponenra. Breruucie-
HHUE TMPOLIEHTAa OT BEIWYHUHBI U
BEJIMYMHBI 110 €€ IIPOLCHTY.

Pemenne TeKCTOBBIX 3agad, CO-
AeprKanx IpoOH U MPOIICHTHI.

ITpakTuueckass pabora «OTHO-
IIeHUE AIUHBI OKPYXKHOCTH K €€
JAaAMETpy»

Hcnonb30BaTh IecaTHYHBIE ApOOH IpH IpeoOpa3oBaHUU
BEJINYMH B METPUYECKONU CHCTEME Mep.

BeInoHATE apudMeTHYecKHe AeHCTBUA C OOBIKHOBCH-
HBIMH U JICCSITHIHBIMH JIPOOSIMH.

BBIYMCAATH 3HAaUCHUS BBIPAXKECHUH, COASPIKaIINX OOBIK-
HOBEHHBIC W JECSITUYHBIC NPOOU, BBIIOIHATH Ipeodpa-
30BaHUs OpoOeii, BBIGUPATh CIOCO6G, MPUMEHATH CBOM-
CTBA apupMeTHUYeCcKUX IeHCTBUH I palrMoHaIH3alUN
BBIYHCJICHUH.

CocTaBJIATH OTHOIICHUS U IIPOITOPIINH, HAXOAUTh OTHOIIIC-
HHUE BEJIMYMH, JEJIUTh BEJIMYUHY B JAHHOM OTHOIIIEHHUH.
HaxoauTh 3KCnepHMMeHTa/IbHBIM NYTEM OTHOIIEHHE
JUIMHBI OKPY>KHOCTH K €€ nuaMerpy.
HNHTepnpeTUpOBATH MaclITad KaK OTHOILICHHUE BEJIUYMH,
HaXO0AMUThb MacIITad IJaHa, KapThl U BEIYUCISITh PACCTO-
SIHUSI, UCIIOJIb3Ysl MacIlITao.

OGBACHATD, UTO TAKOE IIPOICHT, YIIOTPEOISITH 000POTHI
peYr CO CIOBOM «IIPOLEHT». BBIpaxKaThb NpOIEHTH B
IpoOsiX U IpOoOH B MPOIEHTAX, OTHOIICHUE IBYX BEJIMYHH
B IIPOLIEHTAaX.

BBIYHCIATH NPOIEHT OT YHCIIA U YHUCJIO IO €rO MPOICHTY.
OKpyr/aTh IpoOU U MPOLEHTHI, HAXOAUTh HPUOIMKE-
HUST YUCEIL.

PemaTk 3aJla4M Ha 4acTH, NPOIEHTHI, MPOIMOPIUH, HA
HaXO0XJIeHHe NApodu (IIPOIEHTa) OT BEIIMINHBI U BEIIMIHU-
HBI TI0 €€ npoOu (MpOLEeHTY), Apodu (ImpoIreHTa), KOTOo-
pBIi cocTaBisieT oAHA BeauduHA OT npyroi. [IpuBoAUTS,
pa3éupaTsk, OLeHUBATh Pa3JIMYHbIC PEIICHUS, 3alIHUCH
peIIeHu TeKCTOBBIX 3aj1ad.

H3BiexkaTh MHPOPMALUIO U3 TAOJHMI] M THAarpaMM, HH-
TEpPNPETUPOBATH TAOJIMYHBIE NaHHBIE, ONPEENSITh Hau-
OoJibIIee W HaMMEHBIIIEe U3 IMPEACTABIICHHBIX TaHHBIX




8¢

IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06y'1a|oumxcsl

HarnasaaHas
reoMeTpus.
CumMmeTpus
(6 4)

OceBast cummerpus. LlenTpans-
Hasi CHMMETpPHSI.

IToctpoenue CUMMETPUYHBIX
dburyp.

ITpakTnueckast padora «OceBast
CUMMETPHUS».

CuMMeTpust B IPOCTPAHCTBE

PacnosHaBaTh Ha yepTekax U H300paKeHUsIX, U306pa-
2KaThb OT PyKH, CTPOUTD C IOMOIIBIO HHCTPYMEHTOB (pu-
rypy (OTpe3oK, JIOMaHylO, TPEYTOJIbHUK, MNPSIMOYIOJIb-
HHUK, OKPYXHOCTb), CHUMMETPUYHYIO [aHHOH OTHOCH-
TEIBHO IPSIMOM, TOUKU.

HaxoauTh NpyMepbl CHMMETPHUH B OKPYIKAIOIIEM MHpE.
MopenupoBaThk u3 Oymaru JiBe (GHUIyphbl, CAMMETPHYHBIC
OTHOCHUTEIILHO IPsMOH; KOHCTPYMPOBaTh I'€OMETpUYC-
cKHe KOH(Urypaluu, UCIOJb3ys CBOHCTBO CHUMMETpPHH,
B TOM YHCJI€ C IOMOIILIO HHU(PPOBBIX PECYPCOB.
HccnemaoBaTh cBOICTBA M3YyYCHHEBIX (PUTYDP, CBSI3aHHEIC
C CUMMETpHUEH, HCHOJIb3Ysl SKCIIEPUMEHT, HaOIIOJeHHE,
MOJEIINPOBaHHUE.

OG6G0CHOBBIBATH, ONIPOBEPraTh C IIOMOIIBIO KOHTPIIPUME-
POB YTBEP)KJEHHUSI O CUMMETpHH GUTyp

BoipaxkeHus
¢ GyKBaMu
(6 4)

TIpumenenune OyKB JUIsI 3allUCH
MaTEeMaTUYECKUX BBIPAXKCHUU U
npeoxxeHuii. bykBeHHbIEe BbI-
pPakeHust U 4YUCJIOBbIE MOJICTa-
HOBKH.

bykBeHHble paBeHCTBA, HaXO0XK-
JICHUE HEU3BECTHOTO KOMITOHEHTA.
Dopmy bl

Hcnosib30BaTh GYKBbI [UIsi 0003HAYCHUsSI YHCEII, MPHU
3aIlIMCu MaTceMaTH4YCCKUX yTBep)KIIeHHﬁ, COCTaBJIATH
6yKBeHHI>Ie BbIpa>X€HUs 110 YCJIOBHUIO 3ada4dU.
HCCJ’IeAOBaTb HECJIOXKHBIC YUCJIOBBIC 3aKOHOMEPHOCTH,
HCITIOJIB30BaTh 6yI(BI>I JJI UX 3aIlluCH.

BBIYHC/IATH YUCIOBOE 3HaUCHHE OYKBEHHOI'O BBIpaXKe-
HU 1IPpU 3aJlaHHBIX 3HAYCHUAX 6yKB

3anuceiBaTh GOPMYyJIbI: IIEpUMETPa U TUIOMATN IIPSIMO-
YroJIbHUKa, KBaJpara, AJIUHBbI OKPYXHOCTH, IJIOIIaaAn
Kpyra; BBINOJIHATB BBIYMCJAEHHA 110 5TUM GopMyaMm.
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CocTaB/ATh (POPMYJIBI, BBHIpAKAIOIIUE 3aBUCHUMOCTH
MEXy BEJIMYHHAMU: CKOPOCTb, BPEMsl, PACCTOSIHUE; Iie-
Ha, KOJINYECTBO, CTOMMOCTb; IPOU3BOJAUTEIBHOCTh, Bpe-
MsI, 0ObEM paOOTHI; BBINOJHITH BBIYUCICHHS IO ITHUM
popmynam.

HaxoauTh HEU3BECTHBIH KOMIIOHEHT apU(PMETHYECKOTO
aeucTBusa

Harnaanas
reoMeTpus.
durypbi

Ha IJIOCKOCTH
(14 4)

UeThIpEXYroabHUK, HIPUMEPHI
4eThIPEXYTOJIBHUKOB.  IIpsmo-
YrOJbHUK, KBaJpaT: CBOMCTBa
CTOPOH, YIJIOB, UaroHajeu.

Wsmepenue yrinos. Buasl Tpe-
YTOJIBHUKOB.

Ilepumerp MHOT'OYTI'OJIbHHKA.
ITnomans ¢urypsr. Dopmyirsr
nepuMeTpa U IUIOIIAU MPSIMO-
yrosisHUKa. [Ipubmnixénnoe u3-
MepeHue mromanu Guryp.

IIpaktnueckast pabGora «Ilmo-
magb Kpyra»

H306parkaTh Ha HEJIMHOBAHHOW M KieTdyaToi Oymare c
HUCHOJIb30BAHUEM YEPTEKHBIX HMHCTPYMEHTOB YETBIPEX-
YTOJIbHUKH C 3aJaHHBIMH CBOMCTBaAMH: C HapajijaieJIbHbI-
MU, OEPIEHAUMKYISIPHBIMH, PaBHBIMH CTOPOHAMH, IIps-
MBIMU YTJIaMHU U Jp., PaBHOOCAPEHHBINH TpPEyTroJbHHUK.
Ilpepanarate M 0GCYXKAATh CNOCOGBI, aJITOPUTMBI I10-
CTPOCHMUSI.

HccnepoBaTh, UCHOJB3Yysl 9KCOEPUMEHT, HaOII0IEHHE,
MOJSIUpOBaHNe, CBOMCTBA NPsIMOYTOJIbHHKA, KBaJpaTa,
pa36uBarh Ha TpeyroJibHUKH. OGOCHOBBIBATh, OIPOBEP-
raTh C IIOMOIILIO KOHTPIPUMEPOB YTBEPKICHUS O Mpsi-
MOYTOJILHUKE, KBaJipaTe, pacno3HaBaThb BEPHbLIE U HeE-
BEPHBIEC YTBEPKICHUS.

H3MepAaTh U CTPOUTD C MOMOIIBIO TPAHCIIOPTHPA YTIIBI, B
TOM YHCJIE B MHOIOYI'OJIbHUKE, CpPABHUBATb YyIJIbl, pac-
MO3HaBaTh OCTpPHIE, NPIMBIEC, TYIbIE, Pa3BEPHYTHIC YIJIBL.
PacnozHaBaTh, M306pa>kaTh OCTPOYTOJBHEIN, IPSIMO-
YTOJBHBIM, TYHOYTOJIbHBIN, paBHOOEAPEHHBIM, pPaBHO-
CTOPOHHHUM TPEYTOJIBHUKHU.

BbIYMCIATH NEepuMETp MHOTOYTOJbHHKA, IUIOLIAJb MHO-
rOyroJIbHUKa pa36I/IeHI/IeM Ha IpsAMOYTOJIbHUKH, HAa paB-
HBbIC (1)I/Il“ypI)I, HUCIIOJIb30BaTh METPUYCCKHUC €AUHUIIBI U3-
MEPEHUsI JUIMHBI U ILUIOIAAH.




or

IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06yl|a|oumxca

Hcnonb3oBaTh NpUGIMKEHHOE U3MepPeHHe UINH U IUIO-
mane Ha xierdaroil Oymare, IpHOIIDKEHHOE M3MeEpe-
HHE JUIMHBI OKPY>KHOCTH, IUIOIIAAN KpyTa

Ios10:KUTE/IbHBIE
U OTpULaTe/IbHbIE
yucaa

(40 4)

Llenble uucna. Monayine uucia,
reoMeTpruyecKkasi HHTepHpeTa-
nust MoayJisi. HucioBble IpoMe-
KYTKH.

TTonoxuTenbHbIE U OTPULIATEIIb-
Hele yncia. CpaBHEHHE ITOJIOKH-
TEJILHBIX U OTPUIATCIIBHBIX YHU-
celr. Apudmerudeckue AecTBUS
C IIOJIOKUTEIBbHBIMHA U OTpHILIA-
TEJILHBIMU YHUCJIAMU.

Pemenune TekCTOBBIX 3a1a4

I[IpuBOAMTH NPUMeEPHI UCIIOJH30BAHUS B PEATbHOM JKU3-
HU TOJIOKUTEILHBIX U OTPULIATEIbHBIX YHUCEI.
HN306paxkaTh [elible YHCa, MOJI0KUTEIBHBIC U OTPHIIA-
TeJIbHbIE YHCJIa TOYKAMH Ha YMCJIOBOM NPsIMOii, UCIIOJIb-
30BaTh YHCIOBYIO IPSIMYIO JUIsl CPABHEHUS YHCEIL.
I[IpuMeHATH NpaBUJIa CPaBHEHUsS, YIOPAAOYUBATD lie-
JIbIE YHCia; HAXOAUTb MOJYJIb YHCHA.

PopMy/IMpPOBaTh NPAaBUJIA BEIYUCICHUS C ITTOJOKUTECIIb-
HBIMHU U OTPULIATEIBHBIMU YUCJIaMU, HAXOAUTh 3Ha4Ye-
HMSA YUCJIOBBIX BBIPAXKEHUH, COIEpXKAIIUX HAEeHCTBUsIC
MOJIOKUTEIIBHBIMU U OTPULIATEIIBHBIMHU YHCIAMU.
IIpuMeHSTHh CBOMCTBA CIIOKCHHUS W YMHOMXCHHS IJIs
npeodpa3zoBaHUs CyMM H IPOU3BEICHUMN

IIpeacraBiieHue
JAAHHBIX
(64)

IIpsiMmoyroibHasi CUCTEMa KOOp-
nuHaT Ha riockocTu. Koopauna-
ThI TOYKH Ha IJIOCKOCTH, abciuc-
ca U OpJIMHAaTAa.

CronbuaTele W KpyroBBIC IHa-
TpaMMBI.

IIpakTnueckas padorta «IlocTpo-
€HHE auarpamMmm».

OOGBACHATL U WILIIOCTPUPOBATh MOHATHE TPSIMOYTOJIb-
HOM CHCTEMBI KOOPJAMHAT Ha IUIOCKOCTH, HCIIOJIB30BaTh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJAUHATHOM IJIOCKOCTH
TOYKHU U QUTYPHI 110 3aJJaHHBIM KOOpAUHATaM, HAX0AUTh
KOOPJIWHATHI TOYEK.

YuTtaTh  cronbuarele W KPYrOBBIE  JUArpaMMEL
MHTepNnpeTUpPOBaTh JaHHbIE; CTPOUTH CTOJIOUATHIE THa-
TpaMMBL.
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PeureHne TeKCTOBBIX 3aj1a4d, CO-
AepoKallluxX JTaHHbIC, MpPEeICcTaB-
JIEHHBIE B Ta0JMIaX U Ha Jua-
rpamMmax

Hcnosib3oBaTh MHGOPMAIUIO, NIPEACTABICHHYIO B Ta-
Onmiax, Ha gUarpaMmax JUisl pelIeHHs] TeKCTOBBIX 3ajad
U 3a7a4 U3 peajibHOM KU3HU

Harnaanas
reoMeTpusi.
durypbi

B IPOCTPAHCTBE
(9 4)

IIpssMOyroapHBIN napasieenu-
nen, Ky6, mpusMma, IMHUpaMuiaa,
KOHYC, OWIWHIP, map U chepa.
HN3o6parkeHne mnpoCTpaHCTBEH-
HEIX (uryp. IIpumepsr pa3sép-
TOK MHOTIOIPaHHUKOB, LIMJIWH-
Jpa U KOHyca.

IIpakTnueckas padora «Co3na-
HUE MoOJeJel MpPOCTPaHCTBEH-
HBIX QUTYDY.

ITonsitne 00BEMaA; SAUHUIIBI U3-
Mepenus 00bpéma. O0BEM npsiMo-
YTOJBHOIO IapajulesenuIiea,
Ky6a, popmMyJibl 06bEMa

PacnosHaBaTh Ha yeprexax, pUCyHKaX, OMUCBIBATD I1H-
pamMunay, Ipu3My, IIUIMHAP, KOHYC, IIap, U3006pakaTh
HX OT PyKH, MOAEJIMPOBATH U3 OyMaru, IUIaCTHUIINHA,
MPOBOJIOKH U 1p. [IpUBOAUTE NIpHMepPbI 0OBEKTOB OKpPY-
JKaruiero Mmupa, MMCromumnx (1)OpMI)I Ha3BaHHBbIX TCII.
Hcnosib30BaTh TEPMUHOJIOTHMIO: BEpIINHA, pedpo, TpaHsb,
OCHOBAHME, BBICOTA, PAAUyC U JUAMETP, Pa3BEPTKA.
H3y4aTsh, UCHONB3ysl JKCIEPUMEHT, HaOJIOJCHUE, H3Me-
pe€Hue, MOACINPOBAHUEC, B TOM 4YHUCIEC KOMIIBIOTEPHOE, U
ONMCBIBAaTh CBOMCTBA HAa3BaHHBIX TEJI, BBIABJIATD CXO/-
CTBa U pas/IM4YMA: MEKIy INUPaMUIONH U IPU3IMOM; MExX-
Ay TAIAHIPOM, KOHYCOM M IIIapOM.

PacnosHaBaTh pa3BEPTKH Napajuiellenunena, Kyoa,
OPU3MBI, TUPaMUJIbI, KOHyCa, NUJIWHAPa; KOHCTPYHUPO-
BaTh JaHHbIE Te€Jla U3 pa3sBEPTOK, CO3/aBaTh UX MOJEIH.
Co3aaBaTh MOJeJIU IIPOCTPAHCTBEHHBIX GUryp (u3 Oyma-
'Y, IPOBOJIOKH, IJIACTUIIMHA U AP.)

H3mepsaTh Ha MOAeIAX: UIMHBI pEOep MHOTOTPAaHHHUKOB,
JHaMeTp Liapa.

BeIBOAUTH PpOopMyJIy 00bEMaA MPSIMOYTOIHHOTO Mapasuie-
JICIIicaa.

BeruucaaTte no ¢gopmysiaM: o0bEM MPSIMOYTOJIBHOTO ITa-
panenenunena, Ky0a; MCIOJIb30BaTh €AMHUIIBI U3MEpe-
HUSI 00bEMA; BBIYUC/SATB O0BEMBI TEJ, COCTABIICHHBIX H3
KyOOB, MapajulesIenUIIeIOB; pellaTh 3a4a4M C peajibHbI-
MU JaHHBIMH




w

IIpodowiceHue

HasBanue
pa3pena (TeMbl) OCHOBHOe cojep)KaHue OCHOBHBIE BU/bI JeATEJbHOCTH 06y4alouuxcs
Kypca (4HcjI0 4acoB)
IloBTOpEHMUE, IloBTOpEHHE OCHOBHBIX HOHSITUN BbIYMC/IATH 3Ha4YCHUS BBIPAKECHUN, COJEPKAIIUX HATY-
060611eHMe, M METOJOB KypcOB 5 U 6 KJIacCOB, paJIbHBIC, IIeJbIe, ITOJIOXKUTEIIBHBIE U OTPHUIlATEeIbHBIC
cucTeMaTu3anms 006001IeHNe U CHCTeMaTH3aLus 4uciia, OOBIKHOBEHHBIC U JIECATHUYHbBIC APOOU, BBIIIOJI-
(20 9) 3HAaHUU HSTH IPeoOpa30BaHMs YHCEI U BEIPAXKCHHUH.

Bpi6GupaTh CNOCOG CpaBHEHHsI YHCEN, BBIYHCIICHUH,
NPUMEHATh CBOMCTBA apu(pMETHUECKUX IEUCTBUN IS
panMoHaIN3allui BEIYUCIICHUIA.

PemaTe 3asa4y u3 peanbHOU )KU3HU, IPUMEHAThL MaTe-
MaTHU4YeCcKHue 3HAHMA Ul pelleHus 3ajad U3 APYyrux
IIPEIMETOB.

PemaTth 3a4a4M pa3HbIMHU CIOCO6GaMHM, CPAaBHUBATh, BbI-
6UpaTh CHOCOGBI PEIICHUS 3a/1auH.

OcymecTB/IATh CAMOKOHTPOJIb BBIIONHICMBIX JCHCTBUI
M CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUN

IIpu paszpaboTke paboueit mporpaMMbl B TEMAaTHYESCKOM IUIAHHUPOBAHUH ITOJDKHBI OBITH YYTEHBI BO3MOXK-
HOCTH HMCHOJIb30BaHMS AJIEKTPOHHBIX (LHM(POBBIX) 00pa30BaTEIILHBIX PECYPCOB, SIBISIIOIIUXCS y4eOHO-METO-
IUYECKUMH MaTepuanamMu (MyJIbTHMEIUHHBIE TIPOTPaMMBI, SJICKTPOHHBIE YYSOHHKH M 3aJadHHUKH, JJICK-
TPOHHBIE OMOIMOTEKH, BUPTyaJIbHBbIE J1a0OpaTOPHUH, UI'POBBIE IPOrpaMMBbl, KOJUIEKIIMN HH(POBBIX 00paszo-
BaTCJBHBIX PECYpPCOB), UCIIOJB3YSMBIMH JUUIsi OOyYEeHHUs W BOCIIMTAHUS PAa3JIUYHBIX TPYII [MOJIb30BaTENCH,
OPEACTAaBICHHBIMHA B SJIIEKTPOHHOM (IIU(PPOBOM) BHUJIC U PEATHU3YIOMINMH TUIaKkTHIeckrue Bo3moxxHocTn KT,
coaeprkaHNe KOTOPBIX COOTBETCTBYET 3aKOHOIATEJIHCTBY 00 0Opa3oBaHUH.




PABOYAS NMPOrPAMMA YYEBHOIO KYPCA
«AJITEBPA». 7 - 9 KNIACCbI

LESIN U3YHEHUA YHEBHOIO KYPCA

Anrebpa sBIISISTCS OJTHUM W3 OIIOPHBIX KyPCOB OCHOBHOM IIKOJIBI:
OHa oOecreYnBaeT U3ydeHNUE APYTUX AUCHHUILINH, KaK €CTECTBEHHO-
Hay4YHOTO, TaK ¥ TYMaHHUTApHOTO IHKJIOB, €€ OCBOCHNE HEOOXOANMO
JUISL TIPOJIOJKEHHsI 0Opa30BaHUs M B IOBCEJIHEBHOM xu3HU. Pa3Bu-
THE y OOydJaloImMXCsl HAYyYHBIX MPEJICTABICHUNH O MPOUCXOXKICHUU
U CyIIHOCTH airebpamdeckux aOCTpakmuif, crmoco0e OTpakKeHUS
MaTeMaTHYE€CKOW HAayKOW SIBJICHUH M MPOLIECCOB B MIPUPOJE U 0OIIe-
CTBE, POJHM MAaTEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM IIO3HA-
HUU U B NPAKTHKE CHOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPO-
BO33PEHUS M KAa4eCTB MBIIUJICHHSI, HEOOXOAUMBIX JUISl ajalTalyuy B
coBpeMeHHOM u(ppoBOM oOmiecTBe. M3yueHue anreopbl €CTSCTBCH-
HBIM 00pa3oM oOecrneunBaeT pa3BUTHE YMEHHUS HAOIIOIaTh, CPAaBHU-
BaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTU MBIILIC-
HHUS, CIIOCOOHOCTH apryMeHTHPOBAaHHO OOOCHOBBIBAaTh CBOM JICii-
CTBUSA M BBIBOABI, (OPMYIHPOBATh yTBepkIacHHUsA. OCBOEHHE Kypca
anrebpsl oOecreynBaeT pa3BUTHE JIOTHUECKOTO MBIIIICHUS OOyda-
FOIIUXCSI: OHM MCIOJIB3YIOT JEeAyKTHUBHBIE W WHJIYKTHBHBIC pac-
CyXIeHus, 0000meHne U KOHKPETU3AIINIO, a0CTparupoBaHUE U aHa-
soruto. OOydeHMe anreOpe TmpeamnojiaracT 3HAYUTEIBHBIN OO0BEM
CaMOCTOSITEJIbHOM AESITEIbHOCTH 00YyYaromnxcsl, MOPTOMY CaMOCTO-
SITEJILHOE PEIICHUE 3a/1a4 €CTECTBEHHBIM 00pa30oM SIBISCTCS peau-
3aiMel AeATeIbHOCTHOTO MPUHIMNIA OOydYeHUs.

B crpykType nporpammMsel yueOHOTO Kypca «AireOpa» OCHOBHOU
IIKOJIBI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOAUIECKUE
muHuN: «Yucma U BBIYHUCICHUS; «ANTreOpantdecKrue BBIPAKCHUS;
«¥YpaBHeHUs U HepaBeHCTBa»; «DPyHkuum». Kaxpgas wu3 3Tux co-
JIEPKATEILHO-METOAUUECKUX JIMHUNA Pa3BUBACTCA Ha NPOTSIKECHHUU
TpEX JIET U3YyUYEHUsI Kypca, €CTECTBEHHBIM 00pa3oM IepenseTasich u
B3aMMOJICUCTBYSI C IPYTHMH €ro JUHUSIMH. B Xoze m3ydeHust Kypca
00yJaromuMcs TPUXOAUTCS JTOTHYECKH PacCy’kKJaTh, UCIIOJIb30BaTh
TEOPETHUKO-MHO>KECTBEHHBIN SI3bIK. B CBsI3M ¢ 3TUM 1nesecoobpa3Ho
BKJIIOYHUTH B MPOTPpaMMy HEKOTOPBIE OCHOBBI JIOTUKH, IMPOHU3BIBA-
IOIIME BCE OCHOBHBIE pa3iesibl MAaTEMaTHUECKOTrO OOpa3oBaHHUSA U
CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YyYaroUIMMHUCSI OCHOB YHHBEPCAJIb-
HOTO MaTE€MaTHYECKOTro si3bIKa. TakuMm oO0pa3oM, MOXKHO YTBEPXK-
naTh, 9TO COAEPIKATEIHBHOW M CTPYKTYPHOH OCOOEHHOCTHIO Kypca
«AnreOpa» SBISICTCS €0 MHTEIPUPOBAHHBIN XapakTep.
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Conepxanne MTUHUHN «HucIa U BEIMUCIICHUS» CIIYyKUT OCHOBOM
JUISL JAlIbHEWIIIETrO N3YUYESHUSI MaTEMaTUKH, CITOCOOCTBYET Pa3BUTHIO Y
00y4aromuxcsi JOTHYECKOTO MBIINUJICHUS, (POPMHUPOBAHHUIO YMEHHUS
MOJIB30BATHCSI AITOPUTMAaMH, a TaK)Ke IIPUOOPETECHUIO ITpaKTHUUIC-
CKHMX HaBBIKOB, HEOOXOIMMBIX I TIOBCEAHEBHOM XHN3HU. PazBurtHe
MMOHSITHS O YMCJIE€ B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHAIBHBIMHU U
HppaAHOHAIBHBIMHA YHCIIaMHU, (POPMUPOBAHUEM TIPEICTABICHUN O
JEHCTBUTEIBHOM YHCJIE. 3aBEPIICHHUE OCBOCHMS YUCIOBOMN JIMHUHU
OTHECEHO K CcTaplleMy 3BeHy o0miero oopasoBaHUsI.

CopneprkaHue AByX alreOpanydecKux JIMHUH — «AJredOpandeckue
BBIPAXKCHUSI» U «YPABHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (popMu-
pOBaHMIO y OOy4YaIOMIMXCSI MaTEeMaTHYECKOro arrapara, HeoOXou-
MOTO JJIsI PEHICHHUsI 3a/1lad MAaTE€MAaTHKH, CMEXHBIX IIPEAMETOB U
MPaKTUKO-OPUEHTHPOBAHHBIX 3aJa4. B OCHOBHOW MIKOJ€ Y4eOHBIU
MaTrepuall FpynIupyeTcst BOKPYT pallMOHaJIILHBIX BBIPAXKCHUH. AJl-
reOpa AE€MOHCTPUPYET 3HAUCHUE MAaTEeMaTHKH KakK sI3bIKa JJIsI M0-
CTPOEHUSI MAaTEMAaTHIECKUX MOJEIEeH, ONMNCAaHNsI MPOLIECCOB U sIBJIE-
HUHW peajbHOro mupa. B 3agaun oOydeHust aaredpe BXOIsT TaKKe
JlaibHelIee pa3BUTHE AJTOPUTMHYECKOTO MBIIUJICHHS, HEOOXO0u-
MOTO, B YaCTHOCTH, JJIs OCBOCHUS Kypca HH(POPMATHUKH, U OBJIaJIC-
HHUE HaBBIKAMH N€AyKTUBHBIX paccykaecHuil. [IpeoOpazoBanue cum-
BOJIBHBIX (JOPM BHOCHUT CBO# crienu(pUYEeCKUil BKJIaJlI B pa3BUTHE
BOOOpaXkKeHUsI, CHOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTBY.

Coneprxkanne QyHKIHMOHAIBHO-TpapUYSCKON JIMHUKM HalLlEJICHO Ha
NOJIy4eHHE IMIKOJIFHUKAMH 3HAHHA O (PYHKIOUSIX KaK BaKHEHIIEH
MaTeMaTUYeCKOM MOJIeJIM ISl OIMCAHMs WU HCCIEeJOBaHUsI pa3HO-
0o0pa3HbBIX NPOIIECCOB M SIBJICHUI B NMpupoje u odmecTse. M3yueHue
3TOTO MaTepHuajia CIOCOOCTBYET Pa3BUTHIO y OOyUaIOIINXCS YMEHHUS
HCIIOIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEICTBa sI3bIKa MaTe-
MaTHUKH — CJIOBECHBIC, CHMBOJIMYECKHE, rpa)MIecKue, BHOCUT BKJIA/
B (h)OpPMHUPOBAHNE MPEACTABICHNI O PO MAaTEMaTHUKH B pa3- BUTHU
OUBWJIN3AIAN U KYJIbTYPHIL.

MECTO YYEBHOIO KYPCA B Y4EBHOM MNJ1IAHE

CormacHo ydyeOHOMY TuiaHy B 7—9 Kiraccax M3ydaeTcs y4eOHBIN
Kypc «Anredpay», KOTOPBIl BKITFOYACT CIICAYIOIINC OCHOBHBIC pa3-
nenbl comepkaHus: «Uucna M BBIYHCICHUS», «AJTeOpanmdeckue
BBIPDAXKCHHUS», «YPABHCHUS U HEPABCHCTBa», « DYyHKIIUN.

VY4aeOHBIN TUIaH Ha H3ydYeHHe aiareOpbl B 7—9 Kiraccax OTBOIUT
HE MeHee 3 y4eOHBIX JacOB B HEJCIIO B TEUCHHE KaXKAOTO Troja 00-
YYCHHsI, BCEro 3a TPpU rojga oOydeHuss — He MeHee 306 y4yeOHBIX
YacoB.
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COAEPXAHME YYEBEHOI O KYPCA (MO rOAAM OBYYEHMA)
7 Knacc

Yucaa u estuucaeHus
PaumoHanbHble uMcna

JIpoOu OOBIKHOBEHHBIC U NECATUYHBIE, TIEPEXO0JT OT OTHOU (GOPMBI
3amnucu podei Kk npyroil. [ToHsTHE pallMOHAIBLHOTO YHCIIa, 3aITUCh,
CpaBHCHHE, YIIOPSIOYUBAHHUE PAIIMOHAIBHBIX YHCel. Apudmernde-
CKHE JEeHCTBHUsI C palMOHaJIbHBIMK YHCIaMu. PenieHue 3amad u3
peanbHOI MpaKkTHUKU HAa YacTH, HA JPOOH.

CTeneHb ¢ HAaTypadbHBIM MOKa3aTeJIeM: OIIpe/icJICHUE, Ipeodpa3o-
BaHHE BBIPQKEHUII HA OCHOBE OIPECJICHUSI, 3aMTICh OOJIBIINX YHCEI.

IIpotieHTHI, 3a0KUCh MPOIEHTOB B BUJIC APOOU U NpOoOU B BUJE IIPO-
eHTOB. TpH OCHOBHBIC 3aJladyd Ha MPOIICHTHI, PEIICHHUE 3a7ad U3
peanbHOM IPaKTUKH.

TIpuMeHeHue NPU3HAKOB ASIIUMOCTH, PA3JIOKSHUE HA MHOYKHUTE-
JIA HATYpPaJIbHBIX YHCEII.

PeanpHbIC 3aBUCUMOCTH, B TOM YHCJIC IIpsiMasi 1 OOpaTHasl Mpo-
HOPIUOHAIIBHOCTH.

AnzeOpauueckue eulpailxceHusn

ITepeMeHHBIC, YUCIIOBOC 3HAYCHUE BEIPAXKCHUS C IIEpeMeHHOM. []o-

IMyCTUMbIC 3HAYCHUsI TIEpEeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH
MEXy BeJIUYHUHAMHU B BHAC GOopmyJibl. Beruucienus no Gpopmyiam.

IIpeoOpa3oBaHue OYKBECHHBIX BBIPAXKCHHUN, TOXKICCTBCHHO paBHBIC
BBIpQKEHHUSI, TPABUJIA IIPEOOpa30BaHUsI CYMM U IIPOU3BEICHUH, TIpa-
BHJIA PACKPBITHUS CKOOOK U MPUBCACHUS MOJOOHBIX ClIaracMbIX.

CBoOiicTBa CTCIICHU C HATYPAIbHBIM MOKAa3aTCIICM.

OpHowsieHbl W MHOTOWICHBI. CreneHb MHoOTouiIcHa. CloOKEeHHUE,
BBIYUTAHUC, YMHOXXCHHUEC MHOro4JeHOB. DOpMyJbl COKpamEHHOTO
YMHOJXCHHUS: KBaJ[paT CYMMbI M KBaapaT pa3HocTHu. Dopmyia pas-
HOCTH KBaapaToB. Pa3jnokeHre MHOTOYICHOB Ha MHOYHTEIIH.

YpasHeHusn

VpaBHEHUE, KOPCHb YpaBHCHHS, NpaBuiia IpecoOpa3oBaHUs ypaB-
HEHMUsI, PABHOCUJIBHOCTh YpPaBHEHUMH.

JluneiiHoe ypaBHEHHE C OJIHOM IEPEMEHHOM, YMCIJIO KOpHEW JIu-
HEHWHOTO ypaBHEHUsI, pellleHUE JIMHEHHBIX ypaBHeHU. CocTaBie-Hue
YpPaBHEHUH MO YCIOBMUIO 3a7adyd. PelieHue TEKCTOBBIX 3ajad C
IIOMOIIbIO YPaBHEHUM.

JluneiiHOEe ypaBHEHHUE C ABYMs IIEPEeMCHHBIMHU U ero rpaduk. Cu-
cTeMa JIByX JIMHEWHBIX ypaBHEHHUM C JBYyMsl NepeMeHHbIMHU. Perie-
HUE CHUCTEM ypaBHEHHU crmocoboM TojcTaHOBKHU. [Ipumepnl perre-
HHUSI TEKCTOBBIX 3a7a4 C TIOMOIIBIO CHCTEM ypaBHCHHH.
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Koopodunamut u 2pagurxu. dPynxyuu

Koopaunara Touku Ha npsimoil. Uucnosele npomexxyTku. Paccro-
SIHUE MEXXAY ABYMsI TOUKaMH KOOPAMHATHON HpPsIMOH.

ITpsimoyrosabHasi cucrema koopauHat, ocu Ox u Oy. Abcuucca u
OpAMHAaTa TOYKH Ha KOOPAWHATHOU mirockocTu. IIpumeps! rpadukos,
3aJlaHHbBIX popmysiaMu. UreHue rpapuKoB pealibHbIX 3aBUCUMOCTEH.

IMousitue pynknun. I'padpuk pynkunu. CroiictBa pyHKkuuid. JInnei-
Has pyHKIMA, € rpaduk. 'paduk pyskoun y = |x|. 'padpuaeckoe
pelleHue JIUHEWHBIX YPAaBHEHUN U CHUCTEM JIMHEWHBIX YypaBHEHHUM.

8 Kknacc

Yucaa u estuucaeHus

Keanparusiii koperb u3 yucia. [loHsTHe 00 UppaHOHAIBHOM
quciie. JlecsitudHble nNpUOIMKESHUsI UppalMoHaAIbHBIX ducesn. CBoli-
cTBa apu(METUYCCKUX KBAJIPATHBIX KOPHEU U UX NMPUMCHCHHUEC K
OpeoOpa30BaHUIO YHCIOBBIX BBIPAKCHHUN W BBIYHUCICHUsIM. Jleii-
CTBUTEJIbHBIC YHCIIA.

CrernieHb ¢ MedbIM MOKazaTresieM U e€ cBoucTBa. CtanmapTHas 3a-
IMUCH YHUCIIA.

AnzeOpauueckue 8blpadiceHus

KBanpartHbiii TpExusieH; pa3ioKeHue KBaJApaTHOro TpEXUJjieHa Ha
MHOYHUTEIH.

AnreOpaudeckass ApoOb. OCHOBHOE CBOWCTBO airedpanmdeckou
npoou. Clio)KeHUE, BEIYUTAHUC, YMHOXKCHHE, JICIICHUE ajircOpanye-
ckux apoOeii. PanmuoHanbpHbIC BBIPAXKCHUS U HX HpeoOpa3zoBaHUE.

Ypaenenusa u nepagsencmea

KBagpartHoe ypaBHeHue, popmyiia KOpHE KBaApPaTHOTO YPABHCHHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASUINXCS K JIMHEWHBIM U
KkBajzipaTHBIM. [IpocTeiiie 1poOHO-paITnOHAILHBIC YPAaBHECHUS.

I'paduueckasi uHTEpHIpETALINS YPABHCHUI C IBYMSI IICPEMCHHBIMHU
U CHUCTEM JIMHEUHBIX YpaBHEHUI C AByMs nepeMeHHbIMU. [Ipumepnl
peuleHus] CUCTEM HEJIMHEWHBIX YPaBHEHUM C JIByMsI N€pPEMEHHBIMU.

Pemenue TEKCTOBBIX 3ajad aJreOpamdecKuM CIIOCOOOM.

YucnoBble HEpaBEHCTBAa U UX cBoicTBa. HepaBeHCTBO ¢ OmHOM
nepemeHHo. PaBHOcCuMIBHOCTH HepaBeHCTB. JIMHelHbIE HepaBeH-
cTBa ¢ oHOU mepeMeHHON. CHUcTeMbl JUHEHHBIX HEPABEHCTB C OJ-
HON IepeMEeHHOM.

DyHrxyuu

TIMonstue ¢pyuknuu. OOnacTh ONPEACIICHUS U MHOXXECTBO 3HAUC-
HU QyHKOuu. CriocoOs! 3aanus QyHKIIUHA.

I'padpuk pynknmnn. Urenne cBocTB PpyHKIHH 110 €€ rpaduky.
TIpumepsl Tpa@uKOB QPYHKITHH, OTPpAKAFONIUX pPeabHbIC MPOIIECCHI.
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@DyHKIUY, ONMUCBHIBAIOIIME NPSIMYI0O M OOpaTHYIO HPOIOPIHMOHAb-
HblE 3aBHCUMOCTH, uX rpapuku. DyHkumu Yy = X%, Yy = X3,
y = Jx, y = [x]|. I'padbuueckoe pelieHue ypaBHEHUM U CHCTEM
YpaBHEHHII.

9 knacc

YQucaa u ebruucaeHus
JencTBuTEIbHbIE YMCNA

PaHI/IOHaHLHLIe quciia, HUppalHOHAJIbHbBIC 4YHCJIA, KOHCYHBLIC U
6€CKOHC"IHI)IC HAECCATUYHBIC I[pOGI/I. MHO)KCCTBO ﬂeﬁCTBHTGHLHLIX yu-
Cei, IIeI‘/’ICTBI/ITCJIBHBIC quciia KakK 6CCKOH6‘-IHI>I€ ACCSIATUYHBIC IIpO6I/I.
B3auMHO 01HO3HA4YHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JI€UCTBU-
TCJIbBHBIX YUCECII U KOOpI[I/IHaTHOﬁ HpﬂMOﬁ.

CpaBHEeHHE NEHWCTBUTEIHLHBIX YHCEN, apu(PMEeTHICCKUE JIESUCTBUS
C HGIZCTBPITCJ’H)HI:IMPI qucJIaMHu.
M3MepeHuna, NpuBAMKEHUA, OLEHKM

Pa3Mep1>1 06’I>CKTOB OKpYyXKarwiero Mmupa, JJUTCIbHOCTb MMPOLICC-
COB B OKpY’KarolieM MHpE.

HpI/I6J'II/I>KéHHOG 3HA4YCHUC BCIINYHUHBI, TOYHOCTH HpI/I6J'II/I)K€HI/I$I.
OprrJ‘ICHI/Ie YHUCCII. HpI/IKI/II[Ka 1 OLCHKA pE3yJIbTaTOB BLIqHCHeHHﬁ.

Ypasnenua u nepasencmsea
YpaBHEHUs C OZJHOM NepeMeHHOM

JIuneliHoe ypaBHeHue. Pentenue ypaBHEHUM, CBOASINUXCS K JIU-
HEUHBIM.

KBangparnoe ypaBHeHue. Pemenue ypaBHEHUI, CBOASIIUXCS K
KBaJlpaTHbIM. bukBanpatHoe ypaBHenue. [Ipumepsl penienust ypas-
HEHUU TpeThe! U 4eTBEPTOU CTEINEHEH Pa3JI0KEHUEM Ha MHOXXHUTEIIH.

Pemrenue ApOOHO-panMOHAIIBHBIX YpaBHEHUH.

Pemenne TekcTOBBIX 3a1a9 alreOpaneckKnuM METOIOM.

C1CTeMbl ypaBHEHMI

VYpaBHEHUE ¢ IByMs IIEpEeMEHHBIMU U ero rpaduk. Pemenue cu-
CTEM JBYX JIMHEHHBIX YpaBHEHUI C AByMs NepeMeHHbIMU. Pemenue
CHCTEM ABYX ypaBHEHHH, OTHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpOil crenenu. ['paduueckass MHTEpHpeTanus CHUCTEMbI ypaBHE-
HUH C ABYyMsI IEPEMEHHBIMU.

Pemenne TEKCTOBBIX 3a7ad alreOpamdecKuM CII0OCOOOM.

HepaBeHcTBa

YucioBble HEpaBEHCTBA U UX CBOMCTBA.
Pemienue nuHEeWHBIX HEPABEHCTB C OJHOM nepeMeHHou. Pemenue
CHUCTEM JIMHEHHBIX HEPABEHCTB C OAHOW mepemeHHOU. KBagpartHbie
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HepaBeHCTBa. | padmueckas uHTEpOIpeTAIUs HEPABSHCTB U CUCTEM
HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU.

DyHryuu
Keanparuunas pyukuus, e€ rpaduk u croiicta. [lapadosia, Ko-
OpIMHATHI BEPIIUHBI TapadoJIbl, OCh CHMMETPHH I1apadOJIbl.
o K — 43
I'papuxu  ¢yskumii: y = kx, y=kx +b, y= > Y =X,
x
Yy = \/;c, Y = [X] U UxX CBOMCTBa.

Yucaoevle nocaedosamenvbHocmu

OnpegeneHre 1 Criocobbl 3aaHUA YMCIOBbIX MOC/IEA0BATEIbHOCTEN

TTonsaTre YMCIOBOM MIOCIENOBATEILHOCTH. 3agaHHE II0CJIEIOBa-
TEIIFHOCTH PEKYyPPEHTHOU dopMyIioif U GopmMyIioif n-ro 4ieHa.

ApucdMeTnyeckas M reoMeTpuyeckas nporpeccmu

Apudmernyeckass U reoMeTpUUYECcKas nporpeccuu. DopmMynbl n-
TO WieHa apu(PMETHICCKON U TEOMETPHUUICCKON IPOTPECCUM, CyM- MBI
MEePBBIX N YJIECHOB.

M3ob6pakeHue wWieHOB apu(pMETHUCCKOW U TCOMETPUICCKOUN Mpo-
rpeccuii TOYKaMu Ha KOOPJWHATHOW MJIOCKOCTH. JIMHEWHBIN U DKC-
MOHEHITHAIBLHBIHA pocT. CIOXHBIE MPOIISHTHI.

NNAHUPYEMBIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHMS PABOYEMA
MPOrPAMMbI KYPCA (M0 rOZAM OBYYEHMS)

OcBoenune yuyebHOro Kypca «Aiarebpa» Ha ypoBHE OCHOBHOI'O 00-
ero oOpa3oBaHusl JOJDKHO 00eCIIieYnBaTh JOCTHIKEHHUE CIIEAYFOIINX
MPEIMETHBIX 00pa30BaTENILHBIX PE3YJIbTATOB:

7 Knacc

Yucaa u estuucaeHusn
- BBITOJIHSATE, coOYeTast YCTHBIC U TUChbMEHHBIC TPUEMBI, apudMe-
THYCCKHUEC JICHCTBUSI C PAllMOHAIILHBIMHU YHUCIAMH.
Haxonute 3HaYCHUsI YHUCIOBBIX BBIPAKCHUI, HNPUMCHSTH Pa3HO-
oOpa3zHble cIOCOOBl U TPHUEMBI BBIYHCIICHUST 3HAYSHUUN JPOOHBIX
BBIP@KCHUH, COJIEPKAIIUX OOBIKHOBEHHbBIC U JIECITUYHbBIE APOOH.
ITepexoauTh OT OMHOU (POPMBI 3aITMCH YHCEN K Apyrou (mpeobdpazo-
BBIBAaTh JICCATHYHYI ApOOh B OOBIKHOBCHHYIO, OOBIKHOBCHHYIO
B JICCATHUYHYIO, B YACTHOCTH B OCCKOHCUYHYIO JICCITUYHYIO IPOOB).
CpaBHUBATh U YIIOPSAOYUBATH PallMOHAJIbHBIC YHCIIA.
OKpyTJISITh 9HCIIA.
- BBIMIOJTHSITh IPUKHUIKY U OLCHKY pE3yJbTaTa BBIYUCICHUMN, OICH-
Ky 3HAYCHUU YHUCIIOBBIX BBIPAKCHUIA.
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- BEIMOTHATE AeHCTBHUSA CO CTEIEHSIMH C HAaTypaJbHBIMU MOKa3aTe-
JISIMH.

- IlpuMeHsITh DPpU3HAKU JSIUMOCTH, PA3JIOKEHHUE HAa MHOYXKUTEIIHU
HAaTypaJIbHBIX YHCEII.

- PemaTth mpakTUKO-OPHUEHTUPOBAHHbBIEC 3aJa4U, CBSI3aHHbIE C OTHO-
HICHUEM BEJIMYUH, MIPONOPLUHNOHAIILHOCTHIO BEJIMUWUH, ITPOLICHTAMU;
WHTEPIIPETUPOBATH PE3YJILTATHI PEIICHUS 3a71a4 C YIETOM OTpaHU-
YeHUWi, CBI3aHHBIX CO CBOMCTBAMHM pacCMaTPHUBACMBIX OOBEKTOB.

AnzeOpauueckue 8blpadiceHus

Hcnonb3zoBaTh anreOpandeckylo TEPMHUHOJIOTHIO UM CHMBOJIMKY,
MIPUMEHSITh €€ B Ipoliecce OCBOCHMSI yueOHOro marepuala.
Haxomute 3HaueHnss OyKBEHHBIX BBIPAXXCHHUN TNPU 3aTaHHBIX 3HA-
YEHUSIX MePEMEHHBIX.

BrinonHATE TpeoOpa3oBaHUsl IIEJIOTO BBIPAKCHUS B MHOTOYJICH
MIPUBEICHUEM MOJIOOHBIX CIIaTaeMBIX, PACKPBITHEM CKOOOK.
BrIimonHATE YMHOXXEHHE OHOYJICHA HAa MHOTOYJICH U MHOTOUWICHA
Ha MHOT'OYICH, IPUMCHSTH (JOPMYJIbI KBagpaTa CyYMMbI U KBaJipa-
Ta pa3HOCTH.

- OCymIecTBIISITh Pa3ioKEHHE MHOTOYJICHOB Ha MHOXHUTEIH C II0-
MOIUIbIO BBIHECCHUSI 32 CKOOKH OOIIero MHOXKUTEJSI, TPYNITUPOBKHU
cllaraeMbIX, TPUMEHEHHUS (POPMYJT COKPAMIEHHOTO YMHOKCHHS.
ITpumensTs mpeoOpa3oBaHUs MHOTOYICHOB /I PEHICHUS pas-
JIMYHBIX 3aJa4 U3 MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 peajb-
HON MPaKTHUKHU.

HMcnonp30BaTh CBOWCTBA CTENEHEW C HATypajbHBIMHU MMOKa3aTelIsi-
MU ISl IPEOoOpa30BaHUsI BhIPAKCHUM.

Ypasnenua u nepasencmsea

Pemrate nuHeliHble ypaBHEHHUsI C OJHOM NEPEMEHHOM, NMPUMEHsS
npaBujla Nepexona OT UCXOJHOIO ypPaBHEHHUS K PAaBHOCUIBHOMY
emy. IIpoBepsiTh, SIBASETCS JIM YUCIO KOPHEM ypaBHEHWUS.
IIpuMmensTe rpadmUdecKue METOAbl IPHU PEIICHUN JIMHEHHBIX
YpPaBHEHUU U UX CUCTEM.

- ITonbupaTe mpuMepsl Map YHCEN, SABISIIOIIUXCS PEHICHUEM JIH-
HEWHOTO YypaBHEHHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM IUIOCKOCTH T'padMK JIUHEHHOTO ypas-
HEHUs C JIBYMsI II€PEMEHHBIMH; IIOJIB3YsICh TI'pa)KOM, TIPHUBO-
IUTHh NPUMEpPHI PEIICHUS yPAaBHEHUS.

Pemrate cuctemsl AByX NTUHEWHBIX YpaBHEHUI C ABYyMs HNE€PEMEH-
HBIMH, B TOM 4YHCJIe Tpad)MueCKH.

- CocTaBisITh M pemaTh JUHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEH-
HBIX yPaBHEHHUM MO YCJIOBHUIO 3aJlauM, UHTEPHPETUPOBATH B COOT-
BETCTBUU C KOHTEKCTOM 3aJa4d MOJTYYEHHBIH pe3yibTaT.
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8

Koopodunamut u 2pagurxu. dPynxyuu

M300paxkare Ha KOOPAMHATHON HPSMOI TOYKH, COOTBETCTBYIO-
IUE 3aJaHHBIM KOOpPAWHATAaM, JIy4dd, OTPE3KH, WHTEpPBajbl; 3a-
MMUCBHIBATh YHCIIOBBIE MPOMEXYTKH Ha anreOpandeckoM sI3BIKE.
OTmeuaTh B KOOPAMHATHOM INIOCKOCTH TOYKM IO 33JaHHBIM KO-
opAauHATram; CTpPOUTh TpaduKu JIMHEWHBIX ¢GyHKOHH. CTpouTh
rpadpuk GpyHKIMU Yy = [X].

OnuceIBaTh ¢ NOMOIIBIO (YHKIHMH U3BECTHBIC 3aBUCUMOCTH MEX-
Oy BEIMYHUHAMHU: CKOPOCTh, BPEMsI, PACCTOSIHHUE; 1I€Ha, KOJIN4Ie-
CTBO, CTOMMOCTb; MPOU3BOAUTEIHHOCTh, BpeMs, 00bEM pabOTHI.
HaxonnTth 3HaueHne QYHKIINHU 110 3HAUYSHUTIO €€ apTyMeHTA.
I[Tonumars rpacduyueckuii criocoO MpeACTaBICHUSI M aHaJIM3a HH-
(opmanuu; wn3BIEKaTh M WHTEPIPETHPOBATH HWHOOPMAIUIO W3
rpaMKOB peajbHBIX IIPOIECCOB M 3aBUCHMOCTEMN.

Knacc

Yucaa u ebrvucaeHun

Hcnonp3oBaTe HauajbHBIE NPEACTABICHUSI O MHOXECTBE JeH-
CTBUTEIBHBIX YHCEII JJIsI CDABHEHMUS, OKPYTJICHUS U BBIUMCIIC- HUM;
n300pakaTh JICUCTBUTEJILHBIC YHCJIa TOYKAMH Ha KOOPAWU- HATHOMU
NPAMOH.

ITpumeHnsTh MOHSITHE apU(PMETHIECKOr0 KBaAPAaTHOTO KOPHS; Ha-
XOJUTh KBaJpaTHbIE KOPHH, HCIOJNB3Yys MPH HEOOXOIUMOCTH
KaJIbKYJISITOP; BBIIIOJHSTH NpeoOpa3oBaHUsl BBIpAXXKEHUI, coaep-
JKalllMX KBaJApaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOpHEM.
Hcnonp3oBaTh 3anucy OOJBIIMX M MAJIBIX YHCEJ C MOMOIIBIO Je-
CSITHYHBIX JApoOei u creneHel uyucna 10.

AnzeOpauueckue eblpalxceHus

ITpuMeHsITh NOHSITHE CTETICHH C IEJIBIM ITOKa3aTeJeM, BBITIOJ- HITH
mpeoOpa3oBaHusl BBIPAXKCHUMN, COACPIKAIIUX CTCHCHHU C IC- JIbIM
OKa3aTeJieM.

BBINMOTHATE TOXJICCTBCHHBIC IPCOOpPA30BaHUS PalMOHAIBHBIX
BBIDAXXEHUM Ha OCHOBE MpaBWJI ACUCTBUIN HAJl MHOTOYJIEHAMH U
anreOpandecKuMH JIPOOSIMU.

PacknanpiBaTh KBaJIpaTHBIM TPEXUJICH HA MHOKUTEIIH.
IMpumensTh npeoOpa30BaHUs BBIPAXKCHUIN I PCIICHUS Pa3idd-
HBIX 3aJlad U3 MaTeMaTHUKH, CMEXHBIX IMPEJIMETOB, U3 pealbHOU
MPAKTUKH.

Ypaenenus u nepagsencmea

Pemrate juHEHHBIC, KBaApaTHBIC YPAaBHCHUS U PallMOHAIBHBIC
YpaBHEHHUS, CBOISIINECS K HUM, CHCTEMBI IBYX ypPaBHEHHUH C IBY-
MsI IEpPEMEHHBIMH.
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9

IIpoBOoUTE IpOCTEUIINE HCCIICOBAHUS YPABHEHHN MU CUCTEM
YpaBHCHHUN, B TOM YHCJC C IIPUMCHCHUECM Ipa@UUYSCKUX IIPEC]I-
cTraBieHUM (yCTaHaBIWBATh, UMCET JIU YPAaBHCHHUE WJIU CUCTEMa
YpaBHEHHUU pEmIeHUs], €CIIU UMEET, TO CKOJBKO, H TIp.).
ITepexonuThk OT CIIOBECHOU (POPpMYJIHUPOBKHU 3amadu K ¢€ anrebdpa-
MYECKOM MOJIEJIM C MNOMOIIBIO COCTaBJICHUSI yPaBHEHUSI WU CHU-
CTEMBbl ypaBHEHUN, UHTEPOPETUPOBATH B COOTBETCTBUHU C KOHTEK-
CTOM 3aJadH IOJyYeHHBIH pe3yJIbTaT.

IIpuMeHSTs CBOMCTBA YHCIOBBIX HEPaBEHCTB M CpPaBHEHUS,
OLIEHKHU; peulaTh JUHEHHbIE HEPABEHCTBA C OJTHOW MEPEMEHHOU U
UX CHUCTEMBI; JaBaTh IPaQUUECKYI0 HIIOCTPAIIHIO MHOXCCTBA
pelIeHnii HepaBeHCTBA, CUCTEMBI HEPaBEHCTB.

DyHryuu

ITornMaTh U UCIIOB30BaTh (PYHKIIMOHAIBHBIC MOHATHS U SI3BIK
(TepMUHBI, CHMBOJIMYSCKHUEC OOO3HAUCHUS); ONPEACIISITh 3HAYCHUC
(GyHKIUU MO 3HAYCHUIO apryMCHTA; ONpPeAC/saTh CBOHCTBa (PYyHK-
nuu o e€ rpaduky.

CtpouTh rpaduKu dICMCHTAPHBIX QYHKIHUNA BUIA Y = Y= x>

y=2x>,y = X, Yy = |X]; ONACHIBATG CBOMCTBA YHCIOBON (PyHK-
nuu no e€ rpaduky.

Kiacc

Yucaa u ebivucaeHusn

CpaBHUBATh W YIOPSAAOYHBATh palMOHAJIFHBIC M HppalHOHAIb-
HBIC YHCJIA.

BrimonaATe apudmeTnueckue ACHCTBHUSA C palMOHAIbHBIMHU YHC-
JJaMH", codeTasi YCTHBIC U ITMCEMEHHBIC IPUEMBI, BHITOJTHITH BBI-
YUCJICHUS C UPPALHOHAIBHBIMU YHUCIIAMHU.

HaxonuTte 3HaueHUs1 CTEINeHel ¢ HeJIbIMU MOKa3aTeJISIMU U KOp-
HEW; BRIYHUCIATH 3HAYCHUS YHUCIIOBBIX BBIPAKCHUIMA.

OKpyTriIsaTh JACHCTBUTEIBHBIC YHCIIA, BBINOJHATH IMPUKHIKY pe-
3y/IbTaTa BBIYMCICHHUN, OIIEHKY YHCIOBBIX BBIPAXKCHHUU.

Ypasnenua u mHepaseHcmsea

Pemrate nuHCHHBIC U KBaApaTHBIC YPaBHCHUS, YPAaBHCHHUS, CBOJISI-
HIUEeCsI K HUM, IPOCTEHIINE APOOHO-paIllMOHATIbHBIC YPABHEHUSI.
Pemrate cucteMbl ABYX JUHEWHBIX YPaBHCHHUH C ABYMs HEPCMCH-
HBIMHU M CUCTEMBbI JIBYX YPaBHEHHUI, B KOTOPBIX OJHO YPaBHEHHUE
HE SIBJISICTCSI JINHCHHBIM.

Pemate TekCTOBBIC 3aaduu aJreOpamdyecKUM CIOCOOOM € MOMO-
IILFO COCTABJICHUSI YPABHCHHS WU CUCTEMBI JIBYX YPaBHCHHU C
JBYMsI IEPEMEHHBIMHU.
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- [IpoBoauTh MpoOCTEHIINE HCCIEAOBAaHUSI YPAaBHEHUU U CHUCTEM
YpaBHCHHUN, B TOM YHCJC C IIPUMCHCHUECM Ipa@UUYSCKUX IIPEC]I-
cTraBieHUM (yCTaHaBIWBATh, UMCET JIU YPAaBHCHHUE WJIU CUCTEMa
YpaBHEHHUU pEmIeHUs], €CIIU UMEET, TO CKOJBKO, H TIp.).

- Pemrate nuHeliHble HEpaBEHCTBA, KBaJipaTHbIE HEPABEHCTBA; M30-

OpakaTh PCIICHUE HEPABCHCTB HA YUCJIOBOU MPSIMOM, 3alIUCHI-BaTh

pelleHre ¢ NOMOIIbI0 CUMBOJOB.

Pemate cucTteMbl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,

BKJIIOYAOIIHE KBaJApaTHOE HEPABEHCTBO; M300pakaTh pEIICHHE

CHUCTEMbl HEpABEHCTB Ha YMCJIOBOM IPSIMOM, 3aIllMChIBATH pelle-

HUE C MOMOIIBIO CUMBOJIOB.

HWcnonb3oBaTh HEpaBEHCTBA HNPHU PEIICHUM PaA3JIMYHBIX 3a7ad.

DyHryuu
Pacrio3zHaBaTth (PyHKIIMH H3YYEeHHBIX BHUAOB. [loka3wiBaTh cxema-
THUYCCKHN PACIIOJIOKCHUEC HA KOOp,I[I/IHaTHOfI IIJIOCKOCTHU l"pa(l)I/IKOB

dbyukuuii Buna: y = kx, y = kx + b, y = k,y:ax2+bx+c,

X

y=x,y= x[y =]X ] B 3aBUCUMOCTH OT 3HaUYCHHUU KOIPPUIH-

€HTOB; OMHUCHIBATh CBOWCTBA (PYHKIIHMA.
- CTpouTh W HU300paKaTh CXEMATHYCCKHU IpaHUKH KBaJIPaATUIHBIX
(GyHKIIUN, ONMUCHIBATH CBOWCTBA KBAJAPATUIHBIX (PYHKITUNA MO UX
rpadHuKam.
Pacmio3naBarh KBaZpaTUIHYIO (QPYHKIIUIO O (GopmMylie, TpUBO-
JOUTH MPUMEPhl KBaAPATHYHBIX QYHKIUUA U3 pealbHOW KU3HHU,
GU3UKHU, TECOMETPHUHU.

Apudmemuueckan u ceomempuueckan npozpeccuu
Pacno3naBaTh apu(dMETHUYCCKYH0 U TC€OMETPUUYCCKYIO MPOrPECCHU
MpH pa3HbIX CIoco0ax 3aJaHusl.

BBITIOTHSATE BEIYUCICHHUS C UCIIOIIB30BAaHUEM (POPMYJ N-TO YicHa
apupMEeTHIECKOW U TEOMETPUUECKOU MPOTpPecCHif, CyMMBI IIep-
BBIX 11 YJICHOB.

M3o06paxaTh YIIEHBI MMOCIIEIOBATSIFHOCTH TOYKAMH Ha KOOPIH-
HAaTHOM MJIOCKOCTH.

Penrate 3agadu, CBs3aHHBIC C YMCJIOBBIMH MOCJICIOBATCIBHOCTSI-
MU, B TOM YHCJIC 3aJla4d U3 peabHON XU3HU (C UCHOJIb30BAHUECM
KaJbKYJIITOPa, MU(PPOBBIX TEXHOJIOTHA).
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€9

TEMATUYECKOE NNAHMPOBAHME YYEBHOIO KYPCA (MO FOJAM OBYYEHMA)

7 knacc ( 102 v)

HasBaHue
pa3gesia (TeMbl)
(umcs0 yacos)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06y‘-lalOI.l.ll/lXCﬂ

Yucaa v BbIYUC-
JIEHUS.
PanuoHasibHbIe
qyucaa

(25 4)

IlonaTHe panyoHAIbHOIO YHUCIA.
Apudmeruueckne OEUCTBUS C
panroHaIbHBIMU YHCIIAMU.
CpaBHeHHe, YHOPSAOYMBAHUE
panMoOHAIBHBIX YHUCEIL.

CreneHp C HaTypaJbHBIM ITOKa-
3aTeseM.

Pemenne OCHOBHBIX 3amad Ha
ApoOu, TPOLCHTHI U3 pealbHOU
IPaKTHUKH.

Ilpu3Hakn AeIuMoCTH, Pa3JIo-
JKEHHMsI Ha MHOXHUTEJIHU HaTy-
paJIbHBIX YHCE.

Peanbubie 3aBucumoctu. Ilps-
Masi 1 oOpaTHasi MPOIIOPILIHO-
HaJILHOCTH

CucrteMaTU3UpPOBaTh U 0GOramaTh 3HAHUA 00 OOBIKHO-
BEHHBIX M JIECATUYHBIX IPOOSX.

CpaBHUBaTh U ynopsAaA04MBaTh APOG6H, npeoOpa3oBbIBas
[pU HEOOXOJANMOCTH JACCATHYHBIC APOOU B OOBIKHOBCH-
HbIC, OOBIKHOBEHHBIC B JICCSITUYHbBIC, B YACTHOCTH B Oec-
KOHEYHYIO JCCATHYHYIO IPOOBb.

IIpuMeHATH pa3HOOGpa3Hble CNOCOGHI U NPUEMBI BbI-
4YHC/IeHUs] 3Ha4YeHMil APOGHBIX BbIpAXKEHUMU, cojepika-
LIUX OOBIKHOBCHHBIC U JCCATUYHbBIC APOOU: 3aMEHSTh [IPU
HEOOXOMMOCTH ASCSITHYHYIO APOOb OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JI€CSTUYHOM, IPHUBOJUTH BBIPAXKESHHEK
popme, Hambosiee ymHOOHOWM Myt BBIYHCICHHUH, NIpeoO-
pPa30BBIBATH APOOHBIC BBIPAXKEHHUS HA YMHOXEHHE MU Je-
JICHUE JICCATHUYHBIX JIPOOeH K JEeHCTBUSIM C IEJIbIMH YHC-
JIaMU.

IIpUBOAUTH YUCIOBbIe M GYKBEHHbIE PUMEPbI CTCICHU
C HATypaJIbHBIM IIOKa3aTejieM, OOBSICHsISI 3HAYCHHSI OC-
HOBAHMSI CTCIICHHU M IOKA3aTeJsi CTCIICHU, HaXOIUTh 3Ha-
HeHHsl CTeleHed Buaa a” (a — ma1000e pamuoHaIbHOE
YHCII0, N — HATyPAJIbHOE YHCIIO).

IToHUMATh CMBICH 3aIUCH OOJBIINX YHUCEN C MOMOIIBIO
JNEeCSITUYHBIX ApoOel u creneHeit yucna 10, IpUMeHATH
HMX B pEaJbHBIX CUTYalHsIX.
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
(umcs0 yacos)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06yl|a|oumxca

IIpyMeHATHh IPU3HAKN JEIMMOCTH, Pa3JIOKECHHs Ha
MHOKHUTEJIHN HaTypaJIbHBIX YHCEII.

PewmiaTh 3aja4M Ha 4acTU, OPOLICHTHI, MPOIOPLIUH, HA
HaXO0XJIeHHe Npodu (IIPOLEHTa) OT BEIIMYUHBI U BEIIMIHU-
HBI 110 ¢€ npodu (IPOIEHTY), Apodu (IpOIeHTa), KOTO-
pblid cocTaBisieT oAHA BenuuuHa OT apyroi. IIpuBoauTs,
pa36upaTh, OlleHUBATh pa3IMYHbIC PEUICHUs], 3alUCU
peIIeHn TeKCTOBBIX 3aj1ad.

Pacno3HaBaTh M OGBACHATb, ONUPAsCh Ha OMpeeIie-
HUS, OPSAMO IPONOPLIHUOHAIbHBIE U OOPAaTHO IPOIOPIIU-
OHaAJIBHBIC 3aBHCHMOCTH MEXJAy BEIWYHHAMH; NMPHUBO-
AUTB NIPHUMeEPHI dTUX 3aBUCHUMOCTEH U3 peallbHOTO MHpa,
U3 Apyrux y4eOHBIX IMPEIAMETOB.

PemaTe npakTHKO-OpUEHTUPOBAHHBIC 3aJ]a9H Ha IpOOH,
MPOLIEHTHI, NPSAMYIO U OOpaTHYIO IPONOPIUOHAIBHOCTH,
MPOIIOPLIUHA

Anre6panyeckue
BbIpa)KeHUs
(27 4)

bykBennbie BbipakeHusi. Ilepe-
MeHHbIe. JlommycTuMBIe 3Haue-
HUSI IEpEMEHHBIX. DOPMYJIbI.
IIpeob6pazoBaHne OyKBEHHBIX
BBIPaKEHHU I, paCKpPbITHE CKOOOK
U NpUBEJEHNE MOJOOHBIX clara-
€MBIX.

CpolicTBa CTCIEHH C HaTypallb-
HBIM MOKa3aTeJIeM.

OBJ1ageTh anrebpanvdecKoil TEPMUHOJIOTHUEH U CHMBOJIHU-
KOU, IPUMEHATH e€ B IIPOLIecce OCBOCHHUS y4eOHOTO Ma-
Tepuaa.

HaxoauThb 3HaueHUs1 OyKBEHHBIX BBIPAXKCHUI MIPH 3a-
JAaHHBIX 3HAYEHHUSIX OYKB; BBIMTOJHSITH BBIUYUCICHUS IO
dopmyiam.

BBINOJIHATBL 1peo0pa3oBaHUsl ILEJIOTO BBIPAXKCHUS B
MHOT'OYJICH NPHUBEICHHEM IOJOOHBIX CJIaraeMBbIX, pac-
KPBITHEM CKOOOK.




GS

MHuorousnenbl. CaoXeHue, BbIUHU-
TaHUEe, YMHOXXEHHE MHOTOYIIe-
HOB. DopMynbl COKpalEHHOIO
yMHOKeHus. PasnoxeHue MHO-
TOYJIEHOB HAa MHOXXHUTEIN

BBINOJIHATh YMHOKCHHE OJHOYJICHA HAa MHOTOYICH H
MHOT'OYJICHa HA MHOTOYICH, IPUMEHSTh GOpMYJIbI KBa-
Jpara CyMMbI U KBajpaTa Pa3HOCTH.

OCy1LLeCTBJAATD Pa3JIOKEHHE MHOIOYICHOB Ha MHOXKHTE-
1 myTEM BBIHECCHHUs 3a CKOOKH OOIIEro MHOKXHTEIS,
NpUMeHeHUs1 (POPMYJIbI Pa3sHOCTH KBaJAPaToOB, (HOPMYJI
COKpAIIEHHOTO YMHOYKECHHSI.

IIpuMeHATH npeobpazoBaHHe MHOTOYJICHOB JUISL pelle-
HUSI Pa3INYHBIX 3a1a4d N3 MaTeMaTHKH, CMEKHBIX Mpe-
METOB, U3 peajbHON NPaKTHKH.

3HAKOMHUTHCA C UCTOPHUEH Pa3BUTHS MAaTEMAaTHKH

YpaBHeHus
U HepaBeHCTBa
(20 yv)

VpaBHeHue, npaBuia npeobdpa-
30BaHUsl ypaBHEHWs, pPaBHO-
CIJIBHOCTBH ypaBHCHUIA.
JIuneilHOoe ypaBHEHUE C OIHOM
NEePEMEHHOMN, pelIeHue JIMHEN-
HBIX ypaBHeHUH. Pemenue 3anau
C IIOMOIIBIO YPaBHEHUU.
JIuneliHOe ypaBHEHME C ABYMs
IIEpEeMEeHHbBIMU U ero rpaduk.
Cucrema IByX JHMHEHHBIX ypaB-
HEHUIl ¢ IBYyMsl TI€pEMEHHBIMH.
Pemienne cucremM ypaBHEHUU
CIIocoOOM MOACTAaHOBKH U CIIOCO-
OOM CIIO)KEHHUS

PewmiaThb JMHEHHOE ypaBHEHHE C OJHOW II€PEMEHHOM,
NnpUvMeHsAd NpaBMUJIa Iepexoaa OT UCXOAHOTO YpaBHEHUs
K PaBHOCHJIBHOMY emy Oosee npoctoro Bujaa. [IpoBepsaTs,
SIBJSCTCS I KOHKPETHOE YHUCJIO KOPHEM YpaBHCHUS.
IMoaGUpaTh NPpUMeEPHI 1ap YHUCEI, SIBJISIIOIINXCS pellie-
HHUEM JIMHEHHOI'0 YpaBHECHUS C IBYMsI ICPEMEHHBIMU.
CTpPOMTB B KOOPJAWHATHON INIOCKOCTH T'pad UK JIMHEHHO-
ro ypaBHEHUsI C ABYMs IEPEMEHHBIMU; I10JIb3ysACH I'pa-
¢puKoM, IPUBOAUTE NPHUMeEPHI PCIICHUS yPABHEHUSI.
HaxoauTh pelieHMe cUCTEMBI IBYX JIMHEHHBIX ypaBHeE-
HUH ¢ IByMs IIEPEMEHHBIMU.

CocTaB/IATh U pellaTh ypaBHCHUC WIM CUCTEMY ypaBHE-
HUH 10 YCIIOBMIO 3aJa4l, HHTEPIPETUPOBATH B COOTBET-
CTBUHU C KOHTEKCTOM 3aJayd IOJIyUYEeHHBII pe3ysbTaT

Koopaunatsl
U rpapUuKu.
dyHKIUU
(24 4)

Koopaunara Touku Ha OpsiMOH.
YucnoBble NpoMexyTku. Pac-
CTOSTHHE MEX/Iy ABYyMsI TOUKaMH
KOOPJAMHATHOU IPsIMOMU.

HN306pakaTh Ha KOOPAWHATHON HPSIMON TOYKH, COOT-
BETCTBYIOLIUEC 3a/TaHHBIM KOOpJAWHATaM, JIydH, OTPE3- KU,
UHTEPBAJIbI; 3allMChIBATh UX Ha aJ'IFe6paI/I‘—IeCKOM SA3BIKE.
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
(umcs0 yacos)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06y'1a|oumxcsl

IIpsimoyronbHasi cucrema KOop-
JMHAT Ha IVIOCKOCTH. [IpuMepshl
rpaduKoOB, 3aaHHbBIX opMyJia-
mu. YUreHue rpadukoB peayb-
HBIX 3aBUCHUMOCTEH.

Tlousitne  yukuuu.  I'padux
¢yskomn.  CpolicTBa  (QyHKIHIA.
JIluneitnas ¢ynkmus.  IToctpoe-
HHe rpaduka TUHEeHHON GYHK-IUH.
I'padpux byskmum y = [x]

OTMeyaTh B KOOPJAMWHATHOM MJIOCKOCTH TOYKH 110 3a/aH-
HBIM KOOpJAMHAaTaM; CTPOUTHh I'padHMKH HECIOXHBIX 3a-
BUCHMOCTEH, 3a/laHHBIX (JOpMYJIaMH, B TOM HHCIIE C I10-
MOIIBIO MU(DPPOBBIX JIaGOPATOPUA.

IIpuMeHATDh, U3y4aTh NPeUuMyIllecTBa, UHTepPNpeTUupo-
BaTh rpaduyecKkuii Ccrnoco0 NpEeICTaBICHUS W aHaln3a
pa3HooOpa3Hoil KU3HEHHOW WH(OPMAIIHH.

OcBauBaTh IoHsTHE (GYHKIHUH, OBJIajeBaTh (QYHKIIHO-
HaJIbHOW TEPMHUHOJIOTUEN.

Pacno3HaBaThb jiMHelnyo QyHkuuio Yy = kx + b, onu-
ChIBATh ¢¢ CBOWCTBA B 3aBUCUMOCTH OT 3HA4YCHUH KO-
unmenros k u b.

Crpouthk rpadHMKH JIuHEHHOW GYHKINH, (QyHKIHN
Yy = IxL

Hcnosib3oBaTh BUPpOBLIE pecypchl Ui NOCTPOCHUS
rpadpukoB GyHKIHIT 1 U3YYCHHUSI UX CBOUCTB.
TIpuBOAUTH NPUMEPHI JUHCHHBIX 3aBUCUMOCTEH B pe-
aJIBHBIX TPOLECCax U SBJIICHUSX

I[loBTOpEHUe
M 06001 eHue
(6 1)

IloBTOpEeHNEe OCHOBHBIX NOHITUMN
U METOJ0B Kypca 7 kjacca, 0000-
LICHUE 3HAaHUM

BrIGHUpaTh, NPUMEHATb OLLEHUBATB CMIOCOGHI CPABHEHUS
9HCel, BBIYMCICHHM, NpeoOpa3oBaHMWM BBIPAKEHHI, pe-
LIEHUS] YpaBHEHUH.

OcymecTB/JIATh CAMOKOHTPOJIb BBINIOJIHAECMBIX JACHCTBHI
U CaMOIIPOBEPKY pe3yibTaTa BBIYHUCICHHH, IpeoOpaszo-
BaHUM, NOCTPOCHUH.
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PemiaTh 3aJa4M U3 peaibHOM KU3HH, IPUMEHATh MaTe-
MaTU4YecKHe 3HAaHWs Uil PEIleHHUs] 3amad U3 IPYTHX
TIIPEAMETOB.

PemaTth TEKCTOBBIE 3a/ad¥, CPAaBHUBATb, BbIGUPAThH
CIOCOGBI PELICHUS 3a1auu

8 knacc ( 102 v)

HasBanue
pasgesa (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/ABI JeATe/JbHOCTH 06yl|a|oumxca

Yucsa U BbIYHUC-
snenus. KBagpar-
Hble KOPHU

(15 49)

KBanpaTthslii kopeHb U3 4uca.
ITonsiTHe 00 MppanMOHAJIEHOM
qucie. JlecaTuaHbIe IpuoIrKe-
HUSI UppaAIlHOHAJILHBIX YHCEIT.
HetictButensHbie ynciaa. Cpas-
HEHUE NEUCTBUTEIbHBIX UHCEII.
Apundmernaeckuii KBagpaTHBIH
KOPEHb.

VpasHuenue Buaa x> = a.
CpolicTBa apu(PMETHIECKUX KBa-
npaTHbIX kopHel. [IpeoGpazosa-
HHE YHUCIJIOBBIX BBIpA)KEHUH, CO-
JIep KaIUX KBaJpaTHBIE KOPHU

PdopmMyIMpOBaThL ONpejes/ieHue KBaApaTHOTO KOPHS U3
qucia, apupMEeTHIECKOTO KBaAPATHOTO KOPHS.
IIpyMeHATH onepanuio U3BJICUYCHHS KBaAPATHOTO KOPHS
W3 4YHClIa, MCIHOJIb3Ys NpPH HEOOXOAUMOCTH KaJIbKYyJIs-
TOP.

O eHMBATh KBAaApaTHbIE KOPHU LIETBIMU YUCIAMHU U JIe-
CSITHMHBIMU JIPOOSIMHU.

CpaBHMBATh M YNOPSAA04YHUBATH pPAllMOHAJIEHEIC U Hppa-
LIMOHAIBHBIE YHCIA, 3alIMCAHHBIE C MOMOIIBIO KBaapaT-
HBIX KOpHEH.

UccienoBaThb ypaBHEHUE X2 = @, HAXOIUTHh TOYHBIE U
npuGIKEHHBIE KOpHU Tipu a > 0.

HcciiepoBaTh CBOMCTBA KBaJpaTHBIX KOPHEH, IPOBOJS
YHMCIOBBIE SKCIIEPUMEHTHI C UCIOIb30BAHUEM KaJIbKYJIsI-
TOopa (KOMITBIOTEpa).

JloKka3bpIBaTh CBOMCTBA apu(pMETHUYCCKHX KBaJAPaTHBIX
KOpHEH; NPUMEHsITh UX I NpeoOpa3oBaHUs BbIpaXKe-
HUH.
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06y'1a|oumxcsl

BBINOJIHATE NpPeoGpa3soBaHUsA BBIPAKEHUH, COIepKa-
IIUX KBaJpaTHbIe KOPHU. BrIpaxkaTh HepemMeHHbIE U3
reoMeTpuYecKnux U pusmyeckux popmyir.

BBIYMC/IATE 3HAYEHUs BBIPAXKEHUN, coaep KalliuX KBa-
JpaTHBIE KOPHHU, UCIIOJB3Ysl MPU HEOOXOAUMOCTH Kallb-
KyJIsITOP.

Hcrnos1b30BaTh B XOJI€ PEIICHUs 3aJad 3JeMEHTapHbIE
MIPECTaBJICHUS, CBSI3aHHbIC C IPUOJIMKEHHBIMU 3HAYEC-
HUSIMH BEJIMIHH.

3HAKOMHTBCS C UCTOPUEH Pa3BUTHSI MAaTEMaTHKH

Yucsa 1 BbIYUC-
JeHus. CTeneHb
C IeJIbIM IO0Ka3a-
TeJieM

(7 4)

CTeneHb € HEIBIM MMOKa3aTeIeM.
CrannapTHas 3aIllMCh YHCIa.
Pa3mepsl 0OBEKTOB OKpYyIKaAFO-
mero Mupa (OT 3JIEeMCHTapHBIX
YacTHI] 10 KOCMHUYECKHUX OOBCK-
TOB), JJIUTEILHOCTH MPOIECCOB B
OKpY’KaroIlleM MHUpe.

CBo#iCcTBa CTCIICHU C IIEIBIM I10-
KasarejieM

PopmyIMpoOBaTh onpejeseHHe CTCICHH C 1IeJIbIM TT0Ka-
3aTeJIeM.

IIpeacTaB/AATh 3alUCh OOJIBIINX U MaJIbIX YUCEII B CTaH-
mapTHOM Bujae. CpaBHUBATB 4uCiia U BEJIMYUHBI, 3aIH-
CaHHBIE C HUCIIOJIb30BaHUeM cremeHu 10.
Hcnosib30BaTh 3alMCh 4KCell B CTAaHAAPTHOM BHUJC IS
BBIP@KCHHUS pa3MepOB 0OBEKTOB, JUINTEIBHOCTH IIPOIISC-
COB B OKPYXKaIOILLIEM MHDpE.

®dopmMmyiMpOBaTh, 3aUCLIBATh B CUMBOJIMYecKOl ¢op-
Me 1 WIJIIOCTPHUPOBATh NPUMEPAMM CBOMCTBA CTCIICHU
C LICJIBIM [1OKa3aTeJIeM.

IIpyuMeHATh CBOMCTBA CTENEHU UISI MPeoOpa3oBaHUSI
BBEIP@KEHHUHN, COASPIKAIINX CTEIICHH C I1eJIbIM ITOKa3aTe-
seM. BBINOJIHATB AeHCTBUA ¢ YNCIAMHU, 3alIHCAHHBIMU B
CTaHJAAPTHOM BHZE (YMHOXXEHHUE, JCICHHE, BO3BEICHHE
B CTCIICHB)
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Anre6panyeckue
BbIpa)KeHUsl.
KBaapaTHblit
Tpéx4JieH

(54)

KBagparsbiii Tpéxunen. Pazno-
JKEHHME KBaJIpaTHOIo TpEXuieHa
Ha MHOXXUTEIN

Pacno3HaBaThb KBaJpaTHBINA TPEXUJICH, yCTAaHABIUBATH
BO3MOKHOCTB €TI0 Pa3JIO’KCHUS HAa MHOXKUTCIIN.
PackiazpiBaTh HA MHOMXKHMTEJIM KBaJpaTHBII TPpEXUIICH
C HEOTPULATCIIBHBIM MTUCKPUMHWHAHTOM

Anre6panyeckue
BbIPpAXKEeHUS.
Anre6panyeckasi
Apo6b

(15 4)

Anrebpandeckass apo0b. Jlomy-
CTUMBIEC 3HAYCHHS IIEPEMCHHBIX,
BXOJSIIUX B ainreOpanyeckue
BbIpakeHUss. OCHOBHOE CBOICTBO
anrebpandeckoir apoou. Coxpa-
meHue apoOei.

CrnoXeHHe, BBbIUMTAHHE, YMHO-
J)KeHHE W JeJIeHHe anrebpande-
ckux napooOeit. IIpeoOGpazoBanue
BBIpaXXEHHI, COJeprKalllux aJjre-
Opamueckue apodou

3anuceIBaTh anredpandeckue BelpaxeHus. HaxoauTsb
00J1acTh ONpeAeaeHUs PAllMOHAIBHOTO BBIPAXKEHUS.
BBINOJ/IHATE YHCIOBBIE MOACTAHOBKH U BBIYMC/IAATE 3Ha-
deHne npoOu, B TOM YHCIIE C IMOMOIIBIO KAJIBKYJISITOPA.
PopMy/IMPOBATh OCHOBHOE CBOWCTBO alreé0OpandecKoi
npodu 1 MPUMEHSITh ero JUisi npeoOpa3oBaHust APOOEH.
BBINOJIHATH A€M CTBUS C airedpandecKuMu ApoOsMu.
ITpumensiTe npeoOpa3oBaHUs BEIPAXKCHHUI JUISI PEIICHUS
3ama4. BeIpakaTh nmepeMeHHbIe u3 Gopmyn (puzudae-
CKHX, F€OMETPUYECKHX, ONMHUCHIBAIOIINX ObITOBBIC CUTYya-
LIAM)

YpaBHeHus

Y HepaBeHCTBA.
KBaapaTtHbie
ypaBHeHHUA

(15 49)

KBagparHoe ypaBHenue. Hemnoui-
HOE KBaJpaTHOEC YypaBHCHUE.
dopmya KOpHEM KBaJpaTHOIO
ypaBHeHus. Teopema Buera.
Pemenue ypaBHenuil, cBOAAIUX-
csi K KkBaapartHbIM. IIpocreiiniue
ApOoOHO-paIMOHANIbHBIE ypaBHE-
HUSL.

Pemenue TekCTOBBIX 3a7a4 C HO-
MOIIbIO KBAJAPATHBIX ypaBHEHHH

PacnosHaBaThb KBaJpaTHBIC YpAaBHCHHUSI.

3anuceiBaTh (POPMYJIly KOpHEH KBaJIpaTHOI'O YypaBHE-
HUsI; pellaTh KBaJpaTHble YPABHEHHUs] — IIOJIHBIC U He-
TIOJIHEIE.

IlpoBoauTL mpocTeliline HCCAeA0BAHUSA KBaJpaTHBIX
YpaBHEHUH.

PemiaTh ypaBHEHH S, CBOISIINECS K KBAaJAPATHBIM, C I10-
MOIIBEO MPEeoOpa30BaHUN U 3aMCHOI MEPEMEHHOM.
Ha61104aTh M aHA/IM3UPOBATH CBSI3b MEXTYy KOPHSIMHA U
K02 dUIMEHTaMH KBaJIpaTHOI'O yPaBHEHHSI.
dopmysMpoBaTh Teopemy Buera, a Takke oOpaTHYIO
TEeOpeMy, IPUMEHSTh 3TH TEOPEMBI JUISI PEIICHHUS 3ajad.
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06y'1a|oumxcsl

PemiaTh TeKCTOBBIE 3a4a4HU anredOpanieckKuM CriocoOom:
IIEPEXOIUTE OT CJIOBECHOH (HOPMYIIMPOBKH YCIOBUS 3a-
Jadyul K aHFeﬁpaH‘{eCKOﬁ MOoaciIn HyTéM COCTAaBJICHUSL
YpaBHCHUs, pellaTb COCTABJICHHOC YPAaBHCHHUC, HUHTEP-
OpEeTUPOBAThL pE3yJIbTar.

3HAKOMHUTBCS C UCTOPUEH Pa3BUTHUS AJIreOphI

YpaBHeHus

U HepaBeHCTBa.
CucreMbl ypaBHe-
HUH

(13 v)

JIuHeiliHOe ypaBHEHHE C ABYMs
ONepeMeHHBbIMU, ero rpagduk,
NpUMEpPHI PElIeHUs] YpaBHEHUH B
EeNbIX YHCIIaX.

Pemienne cucrem aByx JMHEN-
HBIX YpaBHEHUM C IByMs Iiepe-
MeHHbIMU. [Ipumepsr pemienus
CHUCTEM HEJIMHEHUHBIX YpaBHCHUN
C IBYMsI IEPEMEHHBIMU.
I'padmaeckast umHTEpHperarus
YpaBHEHUs C ABYMs IIEPEMEHHBI-
MU U CHCTEM YPaBHEHHUHU C IBYyMsI
IEepEeMEHHBIMH.

Pemenue TekCcTOBBIX 3al1a4 ¢ MO-
MOLIBIO CUCTEM YpaBHCHUN

PacnosHaBaTh nuHeliHbIC ypaBHEHUS C ABYMs IEPEMEH-
HBIMU.

CrpouThb rpaduKku JIUHEHHBIX YPAaBHCHUN, B TOM YHCIE
HCIO0J1b3yA BUPPOBLIE PeCypPChI.

PassinmyaThk napasieabHbIC U EPECEKAIOLIUECs IIPSIMbIE
10 UX YPaBHCHUSM.

PemaTb cucreMsl IByX JUHEHHBIX YPaBHEHUM C IBYyMs
MEPEMEHHBIMH TOJCTAHOBKOI U CIIOKEHUEM.

PemiaTe mnpocrteiiline CHUCTEMBbI, B KOTOPBIX OJHO U3
YPABHEHUU HE SIBJISIETCS JIMHEHHBIM.

IlpuBoauTE rpaduyeckyl0 HMHTEpHpeTanUI0 pPELICHUsS
YPaBHEHUs C ABYMsI IIEPEMEHHBIMU U CUCTEM YPaBHCHUM
C IByMsl TIEPEMEHHBIMU.

PemaTh TeKCcTOBBIE 3a4a4YU alreOpandeckuM criocoooM

YpaBHeHus

U HEpaBeHCTBA.
HepaBeHcTBa
(12 4)

YucnoBble HEPABEHCTBA U UX
CBOMCTBA.

HepaBencTBo ¢ 01HOU HepeMeH-
HOH. JIuHeliHbIe HEPABEHCTBA C

$opmMyIMpOBaTh CBOMCTBA YHCIIOBBIX HEPaBEHCTB, WJI-
JIIOCTPUPOBATh HUX Ha KOOPAMHATHOM IpsIMOM, AOKa3bI-
BaTbh AIreOpanvecKu.

IIprMeHATH CBOMCTBA HEPABEHCTB B XOJC PEIICHUS 3a0ad.
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OJHON NMEepEeMEHHON WU HUX pelle-
Hue. CucrteMbl JIMHEHHBIX Hepa-
BEHCTB C OJIHOM NEPEMEHHOU U
HUX pElICHUE.

HN3o6pakeHne pemieHus JIMHEH-
HOTO HEPaBEHCTBAa M HX CHCTEM
Ha YHCJIOBOW IPsIMON

PewiaThb nuHelHbIe HEPABEHCTBA C OJHOH IEPEMEHHOM,
n300pakaTh pEIICHHE HEPaBEHCTBA HA YHCIOBOH Ipsi-
MOM.

PewmiaTb cuctemMsl JUHEHHBIX HEPABECHCTB, U300pakaTh
pelIeHne CHCTEMBl HEPAaBEHCTB Ha YHMCIOBOM MpsIMOM

dyHKIMU.
OcCHOBHBIE
MOHATHUSA
(54)

ITonsitne ¢ynkumn. OO6IacTh
onpenesIeHUs U MHOYKECTBO 3Ha-
gyennit pynkuun. CriocoOsl 3aaa-
HUST QYyHKIIHH.

I'padux ¢Pynkmuu. CpoiicTBa
GYHKOINN, UX OTOOpakeHHe Ha
rpacduke

Hcnosib30BaTh (QYyHKIHOHAIBHYI0O TEPMHHOJIOTHIO U
CHMBOJIUKY.

BbruucaaTh 3HaueHUs1 GyHKIUH, 3a1aHHBIX OopMyTIaMu
(nmpu HEOOXOIMMOCTH HCIIOJIb30BaTh KaJbKYyJATOpP); CO-
CTaBJIATH TAGJIMIbl 3HAYEHUH (yHKIUH.

CTpouTh O TOYKAM rpapukm QyHKIHA.

OnuceIBaTh CBOMCTBA QyHKIMH Ha OCHOBe e€ rpaduue-
CKOI'O IIpeACTaBJICHUS.

Hcnosib3oBaTh (QyHKIMOHAIBHYI0O TEPMHHOJIOTHIO H
CHMBOJIUKY.

HccaepoBaTh npuMepsl rpaKoB, OTPaKaIOMIUX pPealb-
HbIE IIpoLecchl U sBieHUs. IIpUBOAUTHL NPpUMeEPHI 1IPO-
LIECCOB U SIBJIE€HMM C 3aJaHHBIMH CBONCTBaMH.
Hcnonp30BaTh KOMNBIOTEPHbIE NPOrpaMMBbl s I10-
cTpoeHUs rpauKoB QYHKIHN U U3yUEHUsI UX CBOWMCTB

dyHKIMU.
YucsioBbie
byHKIMHN
(94)

Urenue u nocrpoeHue rpadukoB
¢ynkuuii. IIpumeps! rpadpuxkos
dyHKUM, OTpaXkaroUX peaib-
HbIE€ IIPOLIECCHI.

DyHKIUHM, ONHUCHIBAIOIINE IIPSsi-
MYyIO U OOpaTHYIO HPOIOPLHO-
HaJIbHbIC 3aBUCUMOCTH, UX I'pa-
¢ukn. 'nmrepboia.

HaxoauTsh c noMo1ubio rpaduka GyHKIHH 3HAUSHUE O/T-
HOM W3 paccMaTpUBAEMbIX BEJIIMYWUH MO 3HAYEHUIO APY-
TOM.

B HecnokHBIX cilydasx BbIpakaThb (pOPMYJIOH 3aBUCH-
MOCTBb MEXKAY BCJIIMYNHaAMU.

OnMchIBaTh XapakTep U3MEHEHUsI OJHOI BEJIMYHUHBI B
3aBUCUMOCTHU OT U3MCHCHUSA prFOﬁ.
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06yl|a|oumxca

I'papuk dyuxkuuu y = x2.
DyHKIMM Y = X2, Y = X3,

y = Jx, Yy = |x]; rpadmuueckoe
pelieHue ypaBHEHHUM M CHUCTEM
ypaBHEHUN

PacnosHaBaThk BuAbl n3ydaeMblx ¢yHkiuii. [lokasbI-
BaTh CXeMaTHUYeCKH I10JIOKEHUE HA KOOPAMHATHOM IUIO-
ckoctu rpadukoB QYHKIMHA Buma: y = X2, Yy = X,

y =Vx,y = Ixl.

Ucnosib30BaTh (QyHKIMOHA/NIbHO-TpaduyecKue mpej-
CTaBJICHUSA [UIS PELICHUS U UCCIICIOBAaHUS yPABHCHUH U
CUCTEM ypaBHEHHUIL.

IMpumeHATh UHQPOBBIE PECYPCHI JJisi IOCTPOCHHS Ipa-
(ukoB QyHKIHI

I[loBTOpEeHue
1 06001 eHuEe
(6 1)

IloBTOpEHUE OCHOBHBIX MOHSITUN
U METOJOB KypcoB 7 u 8 KJIaCcCOB,
o0oOmenne 3HaHUM

Bbi6MpaTh, NPUMEHATh, OLEHUBATh CIOCOGBI CPaBHEHHUS
YHCces, BBIYNUCICHUM, INpeoOpa3oBaHUM BBIPAKEHUN, pe-
LIEHUS] YpaBHEHUH.

OcymecTB/JIATh CAMOKOHTPOJIb BBINIOJHACMBIX JACHCTBHI
U CcaMOIIPOBEPKY pe3yibTaTa BBIYHUCICHHH, IpeoOpas3o-
BAaHUM, NOCTPOEHUH.

PemaTh 3aa4M U3 pea/ibHOM )KU3HHU, IPUMEHATDb MaTe-
MaTUYECKUE 3HAHUs JUISL pELICHUs 3aaad M3 Jpyrux
MPEIMETOB.

PemaTh TeKCTOBBIe 3aJa4M, CPaBHUBaTh, BbIGHMPATh
CIIOCOGBI PEIICHUS 3a1aun
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9 knacc ( 102 v)

HasBanue
paszesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOe cojep KaHHue

OCHOBHbIE BH/bI JeSTEJbHOCTA O0YyYAIIIUXCS

Yucia 1 BbIYKC-
JieHus. JleficTBU-
TeJIbHbIE YHCJIa
(9 9)

PamuonaneHble yncna, uppamu-
OHAaJIbHBbIC YHCJIa, KOHCYHBIC H
OCCKOHCYHBIC ACCSTUYHBIC IPO-
Ou. MHOXECTBO JICHCTBUTEIIb-
HBIX 4YHCEJI; ACHCTBUTECIbHBIC
qucjia Kak OCCKOHEYHBbIE eCs-
TH4YHbIEe ApoOu. B3ammHO opHO-
3HAYHOEC COOTBETCTBUEC MEXKIY
MHO>XECTBOM  JICHCTBUTCIILHBIX
YHUCeJI U MHOYKECTBOM TOYEK KO-
OpPAMHATHOM MPSIMOM.
CpaBHEHHE ICUCTBUTECIBHBIX Y-
cel1, apupMeTHIeCcKue NeHCTBUS
C JIEHWCTBUTEIbHBIMUA YHUCIIAMH.
[TpubnamxEéHHOE 3HAUCHUE BEIIU-
YUHBI, TOYHOCTH PHUOIIFIKSHUSI.
Okpyriieaue yucen. [Ipukunka u
OIICHKA pe3yJbTaTOB BBIYHCIIE-
HUM

Pa3BuBaTh NpeAcTaBJeHUs O YHCIAX: OT MHOXECTBa
HaTypaJIbHBIX YHCEJ JO0 MHOXECTBAa JEeHCTBUTEIbHBIX
4qucell.

O3HAKOMHUTBCA C BO3MOXXHOCTBIO IIPEICTABICHUS JCH-
CTBUTEJIBHOTO YHCJIa KaK OECKOHEUHOU IECITUYHON ApO-
Ou, IPUMEHSATb JECSITUYHBIC TPUOIIMKEHNS pallHOHAIb-
HBIX M UPPaAIMOHAJIbHBIX YHCEIL.

HN306pa>kaTh AeHCTBUTEIBHBIC YUCIA TOYKAaMHU KOOPIH-
HATHOU IpsIMOU.

3anuceiBaTh, C)ABHUBATh U yNOPAAOYUBATBL JCHCTBU-
TeJbHBIC YHCIIA.

BBINOJIHATH, codeTasl yCTHBIE U MUCHMEHHBIC IPUEMEL,
apudpmMeTHYECKHEe AeUCTBUS C PallMOHAIBHBIMHU YHCIIA-
MU; HAXOAUTh 3HAUCHUSI CTCIICHEH C IIeJIBIMU ITOKa3aTe-
JISIMH M KOpHEH; BBIYMC/IATDL 3HAYSHHUS] YHCIOBBIX BBI-
pa’keHui.

I[MonyyuTs npeacTaBJ€HUe O 3HAYUMOCTU ACHCTBUTENb-
HBIX YHUCEJI B MPAKTUUECKOM AeATEIbHOCTH YEIOBEeKa.
AHa/IM3MpoBaTh M JeJIaTh BbIBOAbI O TOYHOCTH MpUOIN-
JKE€HMsI IEUCTBUTENBHOTO YHCIIa ITPU PEIISHUHN 3a1a4.
OKpyr/faTh JCUCTBUTEIbHBIC YHUCIA, BBINOJJHATH IPH-
KMJAKY pe3yJibTaTa BBIUYUCIECHUN, OL@HKY 3HAa4YeHUN 4uc-
JIOBBIX BBIPaKCHUIA.

3HAKOMHTBCS C UCTOPUEH Pa3BUTHSI MAaTEMAaTHKU
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IIpodowiceHue

HasBaHue
pa3gesia (TeMbl)

Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06y'1a|oumxcsl

YpaBHeHus

Y HepaBeHCTBa.
YpaBHeHus

C OHOM
nepeMeHHOH
(14 y4)

JluneiitHoe ypaBHeHnue. PenieHue
YPaBHEHHUU, CBOISIIUXCS K JH-
HEHHBIM.

KBangparHoe ypaBnenue. Pemre-
HUE YPaBHCHUM, CBOJALLIUXCS
K KBaJpaTHBIM. BukBanpaTHbIe
YpaBHEHHUSI.

IIpumepsl penreHus ypaBHEHUU
TpeTbeld U YETBEPTONU CTElNeHel
Pa3noKeHHeM Ha MHOKHUTEH.
Pemienne  npo6GHO-panmoHaib-
HBIX YPaBHEHUM.

Pemenue TekcToBBIX 3a7a4 ajre-
Opan4ecKuM METOI0M

OcBauBaTh, 3allOMMHATh M NPUMEHATH rpaduyeckue
MEeTO/bI [IPU PEelIEHNU YPAaBHEHUH, HEPABEHCTB U UX CHU-
cTeMm.

Pacno3HaBaTh 11e/1ble U IPOOHBIC YpAaBHEHUS.

PemaTtp IMHeliHbIe U KBaJApaTHble YypABHEHUs, ypaBHe-
HHs, CBOIANIHNCCA K HUM, Hpocreﬁmne ,IIpO6HO-paHI/IO-
HaJbHBIE YPaBHEHMUS.

Hpe;maraTb BO3MO’KHBIE CITOCOOBI peuIeHusl TEKCTOBBIX
3az1a4, 06CY>K/AaTh MX U pelllaTh TEKCTOBbIC 3a/1a4u pa3-
HBIMHU CIIOCOOaMu.

3HAKOMHTBCS C UCTOPUEH Pa3BUTHSI MAaTEMAaTHKU

YpaBHeHus

Y HepaBeHCTBA.
CucreMsl ypaBHe-
HMI

(14 9)

JIluneiiHoe ypaBHEHUE C ABYMs
IIEPEeMEHHBIMU U ero rpadux.
Cucrema AByX JTHHEHHBIX ypaB-
HEHMI ¢ IByMsI IEPEMEHHBIMU U
e€¢ pemenue. Pemenue cucrem
NIByX yYpaBHEHUH, OJTHO U3 KOTO-
pBIX JUHEHHOE, a Ipyroe — BTO-
poi creneHu.

I'papuueckass uHTEpHpeTanys
CUCTEMBI yPaBHEHUH C JBYyMs
IEepEeMEHHBIMH.

OcBauBaTh U NMPUMEHATH NPUEMBI PELICHUS CHCTEMbI
ABYX JIMHEHHBIX ypaBHEHUH C ABYMsI MEPEMEHHbLIMU U
CHUCTEMBI IBYX YPAaBHEHHM, B KOTOPBIX OJIHO ypaBHEHHE
HE SIBJISICTCS JIMHEHHBIM.

Hcnonb3oBaTh GyHKIMOHAIBHO-TpaQHUUYSCKUE  MpPe-
CTABJICHUS U1 pellleHUusA U UCCTIe JOBAHUA YPAaBHCHUH U
CHCTEM.

AHa/nM3MpOBaTh TEKCTHI 3a/a4, pelIaTh ux ajreOpande-
CKHM CcIIOCOOOM: NMepexXOoAMTb OT CIIOBECHOI (opmyin-
POBKHU YCJIOBHSI 3a/1a4M K ajreOpandecKoil MOJIeIIH ITy-
TEM COCTaABJICHUSI CUCTEMBI ypaBHeHHﬁ; pemaTtsb CoOCTaB-
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Pemnrenrie TEKCTOBBIX 3a/1a4 ajre-
OpandeckuM criocobom

JICHHYIO CUCTEMY ypaBHEHHI; MHTEpPIPEeTUPOBATh pe-
3yJIbTAT.
3HAKOMMTBCA C UCTOPHEN pa3BUTHsI MaTeMaTuKu

YpaBHeHus

YU HepaBeHCTBa.
HepaBeHcTBa
(16 4)

YHuciioBble HEpaBEeHCTBA U HX
CBOMCTBA.

JIuneiinple HEpaBEHCTBA C OJHOH
NEepPEeMEHHON U UX pelLICHHUE.
Cucrembl TUHEWHBIX HEPABEHCTB
C OJIHOM IEPEMEHHOM U UX pelie-
HHE.

KBangpaTabie HepaBeHCTBA U UX
pelieHue.

T'paduueckas HHTEPIIpeTaLus
HEpaBEHCTB M CHUCTEM Hepa-
BEHCTB C ABYMsI IEPEMEHHBIMU

YuraTsh, 3anMCbIBaTh, IOHMMaTh, MHTEPIIPETUPOBAThH
HEPABCHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTUIO.
BpInoOJIHATH peoOpa3oBaHusl HEPABEHCTB, HCN0JIb30BaTh
1A npeo6pa3OBaHI/m CBOMCTBA YHCIOBBIX HCPAaBCHCTB.
Pacno3HaBaTh JIMHECHHEIC U KBaJpaTHbIC HEPpaBCHCTBA.
PemiaTep nuHeliHble HEpaBEHCTBA, CUCTEMbl JIMHEHHBIX
HEPaBCHCTB, CUCTEMbI HCPABCHCTB, BKJIIOYAKOIIUX KBa-
IpaTHOE HEPABEHCTBO, U PEIIaTh UX; 06CYKAATh IOIy-
YCHHbIC PCUICHUS.

H306paxkaTh pelieHre HEepaBeHCTBA U CHCTEMbl Hepa-
BEHCTB Ha YHUCJIOBOM MNpsIMOi, 3allMCBIBATH PELISHUE C
IIOMOIIIBKO CHUMBOJIOB.

PemaTsk kBanpaTHbIe HEpaBEHCTBA, UCHOIB3Ys rpadude-
CKHUC IIPpCACTaBJIICHUSI.

OcBauBaTh M INPHUMEHATH HEPABEHCTBA IIPU PELICHUU
Pa3sIUYHBIX 3a7a4, B TOM YHUCJIE NPAKTUKO-OPUEHTUPO-
BaHHBIX

DyHKIUU
(16 4)

KBagparnunas ¢dyHkous, 8
rpaduk u cBoiictBa. [Tapaboia,
KOOPJIMHATHI BEPIINHBI Tapabo-
JIBI, OCh CHMMETPHUH MapadoIIb.
CreneHHble QYHKIIUU C HATYy-
pajabHBIMU ITOKa3aTeIsiMu 2 U 3,
ux rpauKy U CBOMCTBA.
I'pabuku  obyukumii: y = kx,

y = kx + b, y:—k, y = ax?,
pe

y = a,y =Jx y=Ix]

PacnosHaBaTh BU/bl U3y4aeMbIX (QYyHKLUHN; UJJIIOCTPH-
POBaTh CXeMaTHU4YeCKH, OG'bSICHATh DAaCIOJIOKCHHE Ha
KOOPAWHATHOU INIOCKOCTH TrpadukoB (GyHKOUH BHIA:

k
y=hkoy=kx+b y=",y=ay=ax,
Yy = Jx, Y = [X] B 3aBUCUMOCTH OT 3HA4YCHUU KOdIPDu-
LIMEHTOB; OIMCHIBATh UX CBOMCTBA.
Pacno3HaBaTh kBaJpaTHIHYIO0 QYHKIUIO 10 (popMmyJie.

MpUBOAUTH MPUMEPBI KBa(PATUIHBIX 3aBUCUMOCTEN U3
peam)Hoi/'I KHU3HH, (l)I/I3I/IKI/I, reoOMETpUHn.
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06y'1a|oumxcsl

BeIABAATE 1 060011aTE 0COOCHHOCTH rpaduKa KBagpa-
THuHOM GpyHKuMM Y = ax?> + bx + c.

CTpouTh M M306pakaTh CXeMaTH4YeCKH rpauku KBajapa-
TUYHBIX QYHKUUHN, 3a0aHHbIX GOPMyJIaMU BUAA Y = aX?,
y=ax’>+ q,y=alx + p)Py=ax’+ bx + c.
AHa/IM3UpoOBaTh U NPUMEHATb CBOMCTBA H3Y4YCHHBIX
yHKIMI U1 UX [OCTPOCHUS, B TOM YHCIIC C [TOMOIIBIO
IUQPOBBIX PECypcoB

YucoBbie nocje-
AOBATEJIbBHOCTH
(15 4)

IlonsiTue uwuciOBOIl moOcienOBa-
TEJIbHOCTU.

3agaHue  M[OCIEIOBATEIBHOCTU
pekyppeHTHOW  dopmyJsiol U
bopmyItoit n-ro unena.
Apudmerndeckass M T€OMETPHU-
yeckast nporpeccun. DopMmyJibl
n-ro w4wieHa apuPMETHIECKON H
reOMETPUUYECKOMN IIporpeccu,
CYMMBI IIEPBBIX N YJIEHOB.
WN3o0paxkenue usneHoB apudme-
TUYECKOW M TI'€OMETPHUYECKOU
OpOrpeccuil ToykamMu Ha KOOp-
JMHATHOM MJIOCKOCTH.
JIunelHbIA UM DKCHOHEHLUAJIb-
HBIA POCT.

CJI105KHBIE IPOLIEHTHI

OcBauBaTh M MNPUMEHSTb WHJICKCHbIE O0O0O3HAYCHMUSI,
CTPOMTL peyeBble BbICKA3bIBAHMSA C HCIOJIb30BAaHUEM
TEPMHHOJIOTUH, CBSI3aHHOW C IIOHSATHEM IIOCJICA0BATCIIb-
HOCTH.

AHa/u3upoBaThk (GopMyily N-ro wWieHa IOCIIEIOBATEIb-
HOCTH WJIH PEKYPPEHTHYIO GOpMYITy M BBIYHUCIASATD WICHBI
HOCJIeIIOBaTeJIBHOCTeﬁ, 3aJJaHHBIX 3THUMHU QJOpMyHaMI/I.
YcraHaB/MBaTh 3aKOHOMEPHOCTh B IOCTPOEHUU IOCIIE-
A0BAaTCJIIbHOCTH, €CJIM BbIIMMCAHBI IIEPBLIC HECKOJIBKO eé
YJIICHOB.

Pacno3sHaBaTh apU(PMETHYECKYIO M TI'€OMETPUYESCKYIO
nporpecCuu 1pu pasHbIX crnocobax 3aJaHusl.

Pematsh 3aJa4dM C UCIIOJIBb30BaHUCM (1)OpMyJI n-ro 4jceHa
apupMeTHIECKONH U T€OMETPUYECKON HMPOrpeccuii, cyM-
MBI IIEPBBIX 11 YJICHOB.

I/I306pa)l(aTb YJICHBI ITOCJIICI0OBATCIbHOCTH TOYKAaMH Ha
KOOpI[PIHaTHOfI IIJIOCKOCTH.
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PaccMaTpuBaTh NpuMepbl NPOLECCOB M ABJIE€HUM u3 pe-
AIIBHOM J>KW3HM, WILIIOCTPUPYIOIINE M3MEHEHHE B apud-
METUYECKOW MNPOrpeccuM, B I'€OMETPHUUECKOM Hporpec-
CcHU; M300pakaTh COOTBETCTBYIOIIHE 3aBHCHUMOCTH Tpa-
praeckn.

PemaTh 3a/a4M, CBsI3aHHBIE C YUCIOBBIMU ITOCIIENOBA-
TEIBHOCTSIMHU, B TOM YHCJIC 33Ja4d W3 peajlbHOU KHU3HU
C HCHOJIb30BAaHMEM LHU(PPOBBIX TEXHOJOTHN (3JIEKTPOH-
HBIX Ta0UI, rpaUIECKOTO KAIBKYJISITOpa U T.IL.).
PemaThk 3a7auu Ha CJIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3a7a4yd U3 peaJbHOW NPaKTHKU (C HCIOJIB30BAaHUEM
KaJIBKYJISITOPA).

3HAKOMHUTBCA C UCTOPHEH Pa3BUTHUS MATEMATHUKH

IloBTOpEHHeE,
00600611eHUE,
cCHUCTeMaTH3alnus
3HaHU!

(18 v)

Yucsa U BbIYHUCIEHUS (3aINCh,
CpaBHEHUE, NEHUCTBUS C AEUCTBU-
TEeIBHBIMH YHCIIAMH, YHCIOBAs
IpsiMasi; TPOIEHTHI, OTHOIIIe-
HUsI, NPOMNOPIIMU; OKPYTJEHHE,
OpUOIIIDKEHHUE, OIEeHKA; perre-
HHE TEKCTOBBIX 3a7ad apudme-
THYECKHUM CIIOCOOOM)

OnepupoBaTh NOHATHUAMHU: MHOXKECTBO, ITOJAMHOXECTBO,
olepanuu HaJl MHOXKECTBaMU; UCIOJIb30BaTh rpaduye-
CKOE IIPEJCTaBJICHUE MHOXECTB JJIs1 OIUCAHUS peallb-
HBIX IIPOLIECCOB U SIBJICHUM, IIpU PELICHUU 3aJa4 U3 Ipy-
TUX y4eOHBIX MPEIMETOB.

AKTya/IM3MpoBaTh TEPMHHOJIOTUIO M OCHOBHBbIE JeM-
CTBHUA, CBA3aHHbIe C 4YHMC/JAaMM: HaTypallbHOE YHCIIO,
IIPOCTOE U COCTAaBHOE 4YHUCIA, JACIUMMOCTh HaTypaJIbHBIX
YHCeNl, MPU3HAKHU JIEIUMOCTH, LIEJI0€ YUCIIO0, MOAYJIb YHCIIa,
OOBIKHOBEHHAsI M JECSITUUHAs APOOU, CTAHAAPT- HBIA BUJ
4qrcia, apupMeTndecKuii KBaIpaTHBIA KOPEHb.

! 3tech mIpeACTABIEHBI DIIEMEHTBI COJIEPXKAHUSI KypCa, U3ydaBIInecs B 5—8 Kiac-
cax U TpeOyrolre NOBTOPeHsI, 00001eHNsT 1 cucTtemaru3anuu. OOpamarbest K
3TOMY MaTepHaly MOYXHO B BHIC aKLEHTA Ha 3aBEPILIAIOIISM dTalle U3y4ICHUs
Kypca 9 kjacca WJIM pacHpencsisiTh MO0 COOTBETCTBYIOIIUM TEMAaTHUYSCKHUM pas3-
enaM, U3ydaeMbIM B TEYSCHHE y4eOHOro roja.
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI JeATe/JbHOCTH 06y'1a|oumxcsl

BbINOJIHATDH AeiCTBUA, CPABHUBATh U YNOPAA0YHBATh
49HCcila, MPEACTABIATh YHCIIA HAa KOOPAWHATHOW MPSIMOM,
OKPYIJISITh YHCJIa; BBINOJHATh NPUKUJAKY U OLLeHKY pe-
3yJIbTaTa BBIYUCIICHUH.

PemaTh TeKCTOBbIE 3a4a4YH apu(PMETHUIESCKUM CIIOCOOOM.
PemiaTth mpakTH4yecKHe 3ajadH, colepiKaliue IIpoLeH-
ThI, J1OJIM, YacTH, BBIPAXKAIOIIUE 3aBUCUMOCTH:  CKO-
pOCTb — BpEMsi — PAacCCTOSIHHME, LIeHa — KOJIMYe- CTBO
— CTOMMOCTB, 00BEM pPabOTBI — BpeMsi — IIpo-
HU3BOJIMTEIBHOCTD TPY/a.

Pa36upaTh peanbHbIe )KU3HEHHBIE CHUTyannu, GOpMyIH-
POBATh UX Ha SI3bIKE MAaTEMaTUKH, HAXOAHUTh pPEIICHHE,
IIPUMEHsISI MaTeMaTUYEeCKU anmapaTr, HHTepIpeTUupo-
BaThb pe3yJIbTaT

Anre6panyeckue BbIpaXKeHMS
(npeobpaszoBanue  anrebpanye-
CKHX BBIPAKCHUI, IOIyCTUMBIC
3HAYCHU)

OnepupoBaTh NOHATUSAMM: CTEIICHb C LEJIBIM TTOKa3aTe-
aeM, apuMeTHUYeCKU KBaIpaTHBIM KOPEHb, MHOTO-
wIeH, ajredpandeckast 1poOb, TOXKIECTBO.

BbINO/IHATH OCHOBHBIE AEHCTBUA: BBIIOJIHATh PACYETHI
no ¢opmynam, npeoOpa3oBbIBaTh Lejible, IPOOHO-paIu-
OHAJIBHBIC BBIPAKECHUSI W BBIPAKCHHUSI C KOPHSIMH, pea-
JIN30BBIBATH PA3JIOKEHUE MHOTOWICHA HAa MHOXHUTEIH,B
TOM YHCJIE C MCIOJb30BaHHMEM (GOPMyJI pPa3HOCTH KBa-
IpaTOB M KBaJpaTa CyMMBI M Pa3HOCTH; HaXOJUTH J1O-
IIyCTUMBIE 3HAUEHWsI NEPEeMEHHBIX Uil IpoOHO-pamuo-
HaJIbHBIX BBIPOXKEHUN, KOPHEM.
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Moae/mmpoBaTh C MOMOIIbIO (HOPMYJT peasbHbIC MPOIEC-
CBI U SIBJICHHUSI

PyHKIUM (IIOCTPOCHHE, CBOMU-
CTBa M3Yy4YCHHBIX (QYHKIMI; rpa-
(uueckoe perienue ypaBHEHUM
U UX CHUCTEM)

OnepupoBaTb NOHATUAMMU: QyHKIU, rpaduk QyHK-
LUK, Hy U (QYHKIIUH, IPOMEKYTKH 3HAKOIOCTOSIHCTBA,
IIPOMEXXYTKH BO3pacTaHMsl, yObIBaHUs, HAMOOJIbIIICE U
HanMeHbIIIee 3HAaUCHUsI (DYyHKIINH.
AHa/iM3upoBaTh, CpPaBHHMBATh, O0GCYXAATh
(yHKIMI, CTPOUTB UX rpaduKU.
OnepupoBaTh MNOHATHUAMMH: IpsiMas IIPOIOPIHUOHATE-
HOCTb, OOpaTHasi NPONOPLUHUOHAIBHOCTh, JIMHEHHas
ynkmus, kBagparwdHas (QyHKOHS, ITapabojia, THIIEp-
Ooma.

Hcnosib3oBaTh rpadUKH Uil ONpPEJEIICHUsI CBOICTB,
MIPOIIECCOB U 3aBUCHMOCTEH, JJIsI peIIeHUs 3a1ad U3 JIpy-
rux y4eOHBIX NMPEIMETOB U peabHOU XU3HU; MO e/IH-
POBATh C NOMOIIBIO IpadMKOB peaJbHBIE IPOIECCHl U
SIBJICHUS.

BeipakaTk pOpMyJIaMH 3aBUCUMOCTH MEXJy BEIHYH-
HaMU

CBOMCTBa

IIpu paspaborke pabouecii mporpaMMbl B TEMaTHYCCKOM IUIAHHPOBAHUH ITOJDKHBI OBITh YYTCHBI BO3MOXK-
HOCTH HWCHOJIF30BAHUS IJICKTPOHHBIX (IIU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIONINXCA yIeOHO-METO-
JMYECKUMH MaTepuaiaMu (MyJIbTHMEIUWHBIE MPOTPAMMBbI, JJIEKTPOHHBIC YYEOHUKH U 3aJa4HUKH, DJICK-
TPOHHBIC OUOJIMOTECKHU, BUPTYaJbHBIC JTJA0OPATOPHUU, UTPOBBIC IPOTPAMMBbI, KOJUICKIIMH IUMPOBBIX 0Opa3o-
BaTeJIbHBIX PECYPCOB), HCIIOJIB3YEMbIMH JUIsi OOYYESHHUsS M BOCIIMTAHHUS PA3JIMYHBIX TPYMIl [MOJb30BaTEIIEH,
MPEJICTABIICHHBIMH B DJICKTPOHHOM (IIM(PPOBOM) BHIC U PEATU3YIOIIUMH JuakTH4Yeckue Bo3moxxuoctu UKT,
coaepIKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJIATEIHLCTBY 00 0Opa3OBaHUH.




PABOYAAA NMPOrPAMMA
YYEBHOIO KYPCA «FEOMETPUSA». 7 -9 K/ACCbI

LEIN U3YHEHUA YHEBHOIO KYPCA

«MaTeMaTuKy y’>Ke 3aTeM YYHUTh HaJl0, YTO OHA YM B IOPSIOK
OPUBOIUT», — IIHCAJl BEJIMKUU pycCcKUi yueHbld Muxaun Bacunbe-
Br4 JJomoHocoB. M B 5TOM COCTOUT O/JHA U3 ABYX LI€JIE OOyUYeHUsI
reOMETPHUHN KaK COCTaBHOW YacTH MaTEeMaTHKHU B IIKOJIE. DTOH 1ienun
COOTBETCTBYET JOKa3aTeIbHAs JUHHUS NPEIOIaBaHUsI TS€OMETPHH.
Crnenys ipeacTaBJIEHHOW pabodeit mporpamme, HAUYUHAS C CEILMOTO
KJjlacca Ha ypoKax 'eOMETPHUHN O0yYarolMicst y4uTcs IPOBOJIUTH JI0-
Ka3aTeNbHBIE PACCYXXICHUS, CTPOUTH JIOTHUECKHUE YMO3aKIIOUCHHU,
JIOKa3bIBaTh NICTUHHBIC YTBEPXKACHUSA U CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, TIPOBOJIUTH PACCYXKJICHUS «OT IIPOTHUBHOIOY», OTJIUYATh
CBOMCTBa OT IPU3HAKOB, (DOPMYJIMPOBATH OOpATHBIC YTBEPXKIACHUSL.
VdYeHuK, OBJIaZIEBIINN MCKYCCTBOM pacCyXJaTh, OyJIeT NPUMEHATH
ero u B OoKpy»xaromiei xu3nu. Kak nucan reomerp u neparor Mrops
denopoBuu llapeiruH, «JIFOIBMHU, TOHUMAKOIIUMHU, YTO TAKOE JI0-
Ka3aTeJIbCTBO, TPYAHO U JTa’ke HEBO3MOXXKHO MaHUMIYJHPOBaThH». 1 B
9TOM COCTOUT Ba)KHOE BOCIIMTATEIILHOC 3HAUYCHHE M3YUYCHUS Ireome-
TPpUH, NPHUCYyIIee UMEHHO OTE€YSECTBEHHON MaTEeMaTH4YECKOM MIKOJIe.

BwmecTe ¢ TeM aBTOPHI TpOTrpaMMBI TIPEIOCTEPETAIOT YIUTEIIS OT
H3JIUIITHETO (popMann3Ma, OCOOCHHO B OTHOIIICHWH HaYall 1 OCHOBa-
Huil reomerpuu. dpaniysckuit marematuk JKan /[benqoHHe no 3To-
My TOBOJY BBICKa3ajicsa Tak: «UTO KacaeTcs AeTUKAaTHON MpOOIeMBI
BBEJICHUS «aKCHOM», TO MHE Ka)KETCsI, YTO Ha IIEPBBIX Opax HYX-
HO BOOOIIEe n30erark MPOU3HOCHUTH caMoO ATO ciioBo. C JIpyrou ke
CTOPOHBI, HE CJIEJIyeT yIyCKaTh HU OJHOW BO3MOJXXHOCTH J1aBaTh
OPpUMEPHI JIOTHYECKUX 3aKJIIOUSHHI, KOTOPHIC KyZia B O0JIbIIeH Me-
pe, 9eM HJiesi aKCUOM, SIBJISTFOTCSI HCTUHHBIMHU U €JIMHCTBEHHBIMU
ABUTATCIISIMU MAaTEMaTUYCCKOTO MBIIILICHHUS .

BTopoii enpro N3yd4eHusI TEOMETPHH SBIISICTCS HMCIIOJIB30BaHUC
e€ Kak MHCTPYMCHTA IIPU PCIICHUU KaK MaTCMaTHYCCKHUX, TaK U
OPaKTUYCCKUX 3a7a4, BCTPEUYAIOIIUXCSI B peaJIbHOM >Xu3HU. OKOH-
YUBIIANA KypC T€OMETPHH IITKOJIBHUK TOJDKEH OBITH B COCTOSIHUH
OIpEJIEIUTh I'€OMETPHYECKYI0 (UTYypy, ONHCATh CJIOBAMH JAaHHBIN
qepTEX UM PUCYHOK, HAWTH ILIONIAAb 36MEIBHOI'O y4acTKa, pac-
CYNTATh HEOOXOIMMYIO IJIWHY OITOBOJIOKOHHOTO KaOens WM Tpe-
OyembIe pa3Mephl rapaka IJisi aBTOMOOUIISI. DTOMY COOTBETCTBYET
BTOpAasi, BEBIYHUCIIUTCIIbHAS JUHUSI B U3YYCHUH I'COMETPHH B IIKOJIC.
JlarHas mpakTHYecKas JIMHUS SBJISICTCS HE MEHEEe BaKHOM, YeM
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nepBasi. Emé IlmatoH mpennucwkiBan, 4ToObl «rpaxkmane I[Ipekpac-
HOTO ropojia HU B KOEM CJlydae HE OCTaBJISLIM T'€OMETPHUIO, BEAb He-
MaJIOBaXXHO Jla)Ke M0O04YHOEe e€ NpUMEHEHHE — B BOCHHOM Jelie Ja,
BIIPOYEM, M BO BCEX HAyKax — JJIsI JIyUIIETO UX yCBOCHUS: MBI BeIb
3HaeM, Kakasi 0ECKOHEYHas pa3HUIA CyIIECTBYET MEX/y HYEJIOBEKOM
MPUYACTHBIM K T€OMETPHU U HEMPUYACTHBIMY. [JIs 3TOTO yYHUTEIFO
peKoMeHayeTCsT MoAOUpaTh 3aJadl NMPAKTHUECKOTO XapakTepa It
paccMaTpuBaeMbIX T€M, YUUTh JETEH CTPOUTH MaTeMaTHYECKHE MO-
JICJIU pealbHbBIX JKU3HCHHBIX CHUTyaIWil, IIPOBOJIUTH BBIYUCIICHUS H
OIICHUBATH aJICKBAaTHOCTH ITOJIYUYEHHOTO pelyiibTaTa. KpaitHe Ba)kKHO
MOMIEPKUBATH CBSA3M T'€OMETPUM C IPYTHUMHU IMIpeaMETaMH, MOTHBH-
POBaTh HCIOJIB30BaTh OMPEACIICHUS I'€OMETPUUYCCKUX (PUTryp U mHO-
HSTUH, JEMOHCTPUPOBAThH NIPUMCHCHHUEC MOJYYCHHBIX yYMEHUN B (u-
3UKE W TeXHHUKE. DTH CBA3M Hambojee sSApKO BUIHBI B TeMax «Bek-
TOPBD, « [PUTOHOMETPHUYECCKHE COOTHOIICHUS,«MEeTOT KOOPIHUHAT
u «Teopema ITudaropax.

B 3axkirouenue conuiéMcs Ha BEJIMKOTO MaTeéMaTUKa U aCTPOHOMA
Horanna Kensepa, 4ToObl emié pa3 MOAUYCPKHYThH U METaIpPeIMET-
HOE, U BOCIIMTATEeJIbHOE 3HadyeHue reoMmerpuu: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus

:99]

tributum inter causas est, cur homo sit imago Dei”".

MECTO YYEBHOIO KYPCA B Y4EBHOM MNJ1IAHE

CoryacHO yuyeOHOMY IUtaHy B 7—9 Kkjaccax HU3ydaercs y4deOHbIH
kypc «I['eoMeTpus», KOTOPBIA BKIIOYAET CJIEAYIOIINE OCHOBHBIE pa3-
nensl coaepkanusa: «['eomerpuiueckne GUrypsl 1 UX CBOUCTBaY,
«/I3MepeHne reoMeTpuUYeCKUX BEJIWYHH», a Takxke «/lekapToBbl
KOOPJAMHATHI HA IUIOCKOCTH», «BeKTOphD), «/IBMKEHUS MIIOCKOCTH»
n «IIpeobGpazoBaHUst TTOJTOOUS».

VY4eOublil I1aH NpegycMaTpuBaeT U3ydeHUue reoMeTpun Ha 06aszo-
BOM YPOBHE, UCXOJsI U3 HE MeHee 68 yueOHBIX 4acOB B y4eOHOM roiay,
BCEro 3a TpH roja ooydeHuss — He meHee 204 gacos.

! TeoMeTpust enuHa U BedHa, oHa OimcTaeT B boxkbem ayxe. Hama mpu-
YaCTHOCTh K HEH CIIy>KUT OJHUM M3 OCHOBAaHHMU, IO KOTOPBIM YEJIOBEK
noipkeH ObITh oOpaszom Boxxbum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)

Al
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COAEPXAHME YYEBEHOI O KYPCA (MO rOAAM OBYYEHMA)
7 Knacc

HauanbpHable nonsiTus reomeTpun. Touka, mpsMasi, OTPe30K, JIyd.
¥Yroiu. Buasl yrinos. BepTukaibHble U CMEXHBbIE yIJIbl. BuccekTpu-
ca yria. Jlomanass, MHOTOYTOJBHUK. [lapanienbHOCTh U MEPICHIN-
KYJISIDHOCTbH HNPSIMBIX.

Cummerpuunbie ¢Gurypsl. OCHOBHBIE CBOMCTBA OCEBOW CHMMeE-
Tpuu. IIpuMepsl CUMMETPUU B OKPYXKAIOIIEM MUpE.

OCHOBHBIE NOCTPOEHHUS C IMOMOIIBIO LUPKYJSs U JUHEHKH.

TpeyroapHuk. BricoTa, meamana, GucceKkTpHca, UX CBOMCTBA.
PaBHOOeApeHHBIN M PAaBHOCTOPOHHUM TpEyroJibHUKH. HepaBeHCTBO
TpeyrojabHUKA.

CBolicTBa U NpU3HAKHU PaBHOOEAPEHHOIrO TpeyrojbHuka. [1pu-
3HAKU PaBEHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa U NpU3HAKU HapailejbHBIX NpsiMbiXx. CyMma yTriioB
TpeyroJabHUKAa. BHEIITHNE yTIIBI TPEYTOJIBHHUKA.

IIpsimoyroapHblil TpeyroabHUK. CBONCTBO MeJUaHBbl HNPSIMO-
YI'OJIBHOTO TPEYTOJbHUKA, IPOBEAEHHON K runorenyse. Ilpusnaku
paBeHCTBA MPSIMOYTOJBHBIX TPEYTOJLHUKOB. [IpsIMOYyTOMBHBINA Tpe-
YTOJILHUK C yrjioM B 30°.

HepaBencTBa B reomMeTpun: HEpaBEHCTBO TPEYTOJIbHUKA, HEpa-
BEHCTBO O JUIMHE JIOMaHOM, TeopemMa o OoJIbIIeM yriie U OoJibIIeH
CTOpPOHE TPEyTroJbHHUKA. [lepreHIuKynsap U HaKJIOHHAaS.

T'eomeTpuueckoe mecto Touek. buccekrpuca yria u cepeIuHHbIN
OEePIICHIUKYISIP K OTPE3KYy KaK T€OMETPHUIECKUE MECTa TOYCK.

OXpy>KHOCTh B KPYT, XOp/Ja U InaMeTp, UX CBOMCcTBa. BzanMHoe
pacmoJIoKeHHEe OKPY>KHOCTH U Iipsimoii. KacaTenpHas 1 cekymas K
OKpy>kHOCTU. OKPY>KHOCTb, BHUCAaHHas B yroJj. Bnucannas u onu-
caHHasl OKPY>XHOCTH TPEyTOJbHUKA.

8 knacc

Yereipéxyroabauku. [lapaiuienorpaMmm, ero rnpu3Haku U CBOM-
crBa. YacTHbIE Cily4yad HapajjieJIorpaMMoB (IPsIMOYTOJILHUK, pOMO,
KBaJpaT), UX MPHU3HAKU U CBOMcTBa. Tpaneuus, paBHOOOKasl Tpa-
neuwmsi, e€ cBoiicTBa U npusHaku. I[IpsiMmoyrosbHas Tparenus.

Meton yasoenust meauansl. LlenTpanbHast cumMmerpus. Teopema

daneca u TeopeMa O IPOMOPIHUOHATIBHBIX OTPEe3Kax.

CpeaHue JMHUN TPEYroJIbHUKA U Tpareuuu. L{entp macc Tpeyroib-
HUKA.

ITonno6ue TpeyrosbHUKOB, KOd(hduuueHT rnogoodus. Ilpusnaku mo-
noOust TpeyroiabHUKOB. [IpuMeHeHne mogodus NMpH PELIeHUH Ipak-
THYECKHX 3alad.
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CpoiicTBa 1UIomIage reomerpuieckux Guryp. DopmyIrel st
IOV TPEYTOJIbHUKA, ITapajuiejorpaMmMa, poMOa M TpareluH.
OrHolIeHHUE TUIoMAaAeH MOJOOHBIX QUTryp.

Brruncnenune nnomaneil TpeyroJbHUKOB U MHOIOYTOJIBHUKOB Ha
KJeTdaTtou Oymare.

Teopema Iudaropa. [Ipumenenune reopemsl [Tudaropa npu pe-
ICHUH MPAKTUYECKUX 3a/1ad.

CuHycC, KOCHHYC, TAaHI€HC OCTPOr0 yrja HpsIMOYTOJIbHOTO TpEey-
roapHUuKa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXK1eCTBO. TpUroHome-
Tpuueckue pyHKuuu yriios B 30°, 45° u 60°.

BrnucanHble U [IeHTpaJbHBIE YIJIbI, YTOJI MEX/y KacaTeJIbHON U
XOpAoH. YIibl MEXAY XOpAaMHU U CEKyLIMMU. BrincanHbie U onu-
CaHHbBIE YETBHIPEXYTOJBHUKH. B3amMHOE pacIloloXeHHe IBYX
okpyskHocTeil. Kacanue okpyrkHocteit. O0mue kacaTeiabHbIE K IBYM
OKPY>XHOCTSIM.

9 knacc

Cunyc, KocuHyc, Tanrenc yrios ot 0 1o 180°. OcHoBHOE TpHUTO-
HOMETPHYECKOC TOXASCTBO. DOPMYITBI IPUBCICHUS.

Peurenue tpeyrosibHUKOB. TeopemMa KOCHHYCOB M TeOopeMa CHUHY-
coB. PemreHme mpakTHYECKUX 3a7ad C HMCIOJB30BAHUEM TEOPEMBI
KOCHHYCOB W TE€OPEMBI CHHYCOB.

TIpeoOpazoBanue nomobus. [Togobue COOTBETCTBEHHBIX IJIEMEH-
TOB.

Teopema 0 NpOHU3BEACHUHN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIC-
HUHU OTPE3KOB CEKYyIINX, TEOpEeMa O KBaJipaTe KacaTeIIbHOM.

Bexkrtop, nnmmHa (MOIyITh) BEKTOpa, COHAMPABICHHBIE BEKTOPHI,
MIPOTHUBOTIOJIOKHO HAIIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEK-
TOPOB, PABEHCTBO BEKTOPOB, OIICpAIlMU HaJ BEeKTOpaMu. Pa3ioxke-
HHUE BEKTOpa 110 JBYM HEKOJUIMHEApHBIM BeKTopam. KoopamHaThl
BekTopa. CkaJsipHOE NMPOM3BEACHHUE BEKTOPOB, NMIPUMEHEHUE IS
HaXOXJICHUS JIJTUH U YTJIOB.

JlekapTOBBI KOOPJIUHATHI HA TIJIOCKOCTU. Y pPaBHEHUS IPSIMOU U
OKPY>XHOCTHU B KOOpJIMHATaX, IEPECCUYCHUEC OKPYKHOCTECH U TIpsi-
MBIX. MeTo1 KOOpAUHAT U €ro IPUMEHCHUE.

IIpaBuibHBIC MHOTOYTOJIBHUKHU. JlJIMHA OKpYy>KHOCTH. [ pamycHas
U paJuaHHasi Mepa yrja, BBIYUCIICHUE JUIUH AYT OKPYKHOCTCH.
ITnomane Kpyra, ceKTopa, CeTMEHTA.

JIBUO>KEHUsI IUIOCKOCTA W BHYTPCHHHE CHUMMETPUH (QUrYyp
(pnmemeHTapHbBIe TIpencTaBiieHus). IlapamnensHbI TIepeHoc. [ToBo-
por.
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MNAHUPYEMBIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHMSI PABOYEN
MPOrPAMMbI KYPCA (N0 rOZAM OBYYEHMS)

OcBoeHue y‘Ie6HOFO Kypca «FCOMCTpI/IH» Ha YPOBHC OCHOBHOTO

o0mrero oOpa3oBaHUs JOJHKHO OOECHeYrnBaTh JOCTHIKCHUC CIICHYFO-
X TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB!

7 Knacc
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Pacno3naBaTe M3ydeHHBIE T€OMETPHUYCCKHE (PUTYPHI, OTIPEICIISITH
UX B3aMMHOE PAaCIIOJIOXKCHHUE, W300pakaTh reoMeTpudeckue Gu-
T'ypbI; BBIIOJHSATE YEPTEXKU IO YCJIOBUIO 3adadyu. M3mepsaTs jau-
HEWHBIC W YTJIOBBIE BEIWYWHBI. PemraTes 3amadW Ha BBIYHCIICHHUEC
JJUH OTPE3KOB U BEJIMUYWH YTJIOB.

Henate rpyOyI0 OIEHKY JIMHCHHBIX U YIJIOBBIX BCIIMYUH HpEAME-
TOB B pEaJbHOU >XW3HHU, Pa3MepoOB MPHUPOJIHBIX OOBEKTOB. Pa3z-
JIMYaTh pa3Mepbl d3TUX OOBEKTOB IO MOPSJIKY BEIUYUHEI.
CTpouTh YepTEeKM K T€OMETPHICCKUM 3aavdaM.

ITonp3oBaThCsi MpU3HAKaMU PAaBEHCTBA TPEYT'OJbHUKOB, HUCHOJIb-
30BaTh MPU3HAKH U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTrOJHLHUKOB
MIpU peIIeHUHN 3aj1ad.

I[TpoBOANTE JIOTUYECKHUE PACCYXJICHHUS C MCIIOJIB30BAaHUEM Te€OMe-
TPUUECKUX TEOPEM.

ITonb3oBaThCsl OpuU3HAKAaMH pPaBEHCTBA IPSIMOYTOJIBHBIX TpEy-
rOJILHUKOB, CBOMCTBOM MeEJAMAHbI, MPOBEAEHHON K THUIIOTECHY3€
MIPSMOYTOJEHOTO TPEYTOJIbHNUKA, B PEIIEHUH T€OMETPUISCKUAX 3a-
ad.

OmnpenensiTe NapajuIeIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTO-
prie oOpasyeT ¢ HUMH cekylnas. OnpenensaTh IapaieabHOCTh
OpsSIMBIX C TIOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM Mpsi-
MOH [0 TOYEK APYroi mpsiMOM.

Pemates 3agaun Ha KjieT4aTo Oymare.

IIpoBOAUTE BBIYHUCICHUS W HAXOJUTh YHUCIOBBIC U OYKBCHHBIC
3HA4YCHUS yTIIOB B T€OMETPHYCCKHUX 3ajIadaX C HCIIOJIb30BAaHHUEM
CYMMBbI YIJIOB TPEYTOJbHUKOB U MHOTOYTrOJbHUKOB, CBOWCTB
YIJI0B, OOpa30BaHHBIX IIPU MEPECCUCHUU JBYX IapajjieiabHbIX
MIPSIMBIX CeKyIIeH. PemraTs mpakTudeckue 3a1aun Ha HaX0XK/JIe- HUe
YTJIOB.

Brnaners MoHsITUEM T€OMETPUUYECKOr0 MEeCcTa TOUYEK. Y METh Ompe-
JIEISITh OUCCEKTPUCY yTJa U CepeIWHHBIA NMEPHEeHIUKYISAP K OT-
PEe3Ky KaKk reoOMeTPpHUUYECKHE MecTa TOYEK.

DopmynHpoBaTh ONpPEACIICHUSI OKPY>XHOCTH W Kpyra, XOpIbl H
JAUaMeTpa OKPY>XHOCTH, MOJIb30BaThCsI UX CBOWCTBAMHU. Y METh
MIPUMEHSTHh 3TH CBOWCTBA MPH pEIICHUH 3a7ad.



- BnmazmeTs moHATHEM ONIMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHO-
CTH, yMeTh HaxoauTh € neHTp. [lonp3oBaThcs pakTamMu O TOM,
4TO OUCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM
TOYKE, 1 O TOM, UYTO CEPEANHHBIC TICPUESHANUKYJISIPHI K CTOPOHAM
TpEyTroJbHHUKA MEPECEKAIOTCSI B OJTHOW TOUKE.

- BnazgeTs noHsiTUEM KacaTe€lbHOM K OKPY>KHOCTH, NOJIB30BATHCS
TEOpEeMOU O MEePHNEeHAUKYJISIPHOCTH KacaTeJIbHOW U paguyca, Mmpo-
BEIEHHOTO K TOUKE KacaHHs.

- I[Tomp30BaTHCS MPOCTEUITUMHU T€OMETPUICCKIMHU HEpAaBEHCTBA- MH,
MOHUMATh UX MPAKTUUYECKUH CMBICII.

- [IpoBOANTE OCHOBHBIE TEOMETPUUYECKHUE TTOCTPOCHUS C ITOMOIIBIO
LUPKYJIS U JIUHEHKH.

8 knacc

- Pacmro3zHaBaTh OCHOBHBIE BHJbI YEeTHIPEXYTOILHUKOB, UX JJIEMEH-
TBI, TOJIb30BATHCsI UX CBOWCTBAMHU IPU PCIICHUU I'€OMETpHUYC-
CKHX 3a/ad4.

IIpuMeHsSITh CBOMCTBA TOYKHU IIEPECCUYCHHUS MEIUAH TPCYrojJbHUKA

(IleHTpa Macc) B pelnieHun 3ajiad.

Brnazerr MOHATHEM CpelnHEW JWHWUM TPEYyTOJbHUKA W Tpalernuu,

MPUMEHSTh WX CBOWCTBA MPHU PEIISHUH T€OMETPUIECKUX 3ajad.

ITonb3oBathcs Teopemoit dajieca U TeOPEMO O MPOIOPLIHUOHATb-

HBIX OTPEe3Kax, IPUMCHSTh UX JJIs PEIICHUS MPAKTUICCKUX 3a1a4.

- [IpuMeHsITh MPU3HAKUA NOJOOUS TPEYrOJILHUKOB B PCIICHUU T'€O-

METPUYECKUX 3a7ad.

IMTonwk3oBathest Teopemoii [Iudaropa nns pemieHus reomMeTpudc-

CKUX W MpakTHdIecKuX 3amad. CTpoUTh MaTeMaTHICCKYyI0 MOJCTb

B IPaKTHYECKHUX 3ajJadax, CaMOCTOSITSIIbHO JejaTh 4epTExX U Ha-

XOIHUTh COOTBETCTBYIOIIUEC JJIHHBI.

Brianers MoHATHAMU CUHYCa, KOCHHYCa M TaHT€HCa OCTPOTO yriia

MIPSMOYTOJBHOTO TPEyrodabHHUKaA. [107I630BaTHCS 3TUMHU HOHSATHS-

MU JJIsl PCIICHUSI MPAKTHYCCKUX 3aj1ay.

- BeraucisaTes (pa3IudHbIMA CITOCOOaMH) TUIOMIAAb TPEYTrOJbHUKA U
IUIOIIAId MHOTOYTOJIbHBIX (uUryp (moJib3ysich, TJie HCOOXOIUMO,
KanbKyJIaTOpoM). [IpUMEHSITh NMOJIydeHHBIE YMEHHS B IIpaKTHUE-
CKHUX 3ajadax.

- BnageTp MOHATHUSIMU BITUCAHHOTO W MEHTPAJIBLHOTO yTJia, UCIOJTb-
30BaTh TEOPEMbI O BOMCAHHBIX yTIJIaX, yrjiaX MEXIy Xopaamu (ce-
KYIIUMH) U YIJIE MEXIYy KacaTeJIbHOW M XOPJOW MHpH pPEIICHHUU
TeOMETPUUYECKHUX 3aj1ad.

- BrageTe MOHSATHEM OIMMCAHHOTO YCTHIPEXYTOJbHHUKA, IIPUMCHSITH
CBOMCTBA OMNHUCAHHOTO YETHIPEXYrOJIbHUKA IPU PCIICHUU 3ajad.
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ITpuMeHsITh MOJMy4YCHHBbIC 3HAHMSI Ha MPAKTUKE — CTPOUTH MaTe-
MaTUYCCKHUE MOJCIM JUISL 3a7lad PEaibHOW XU3HU U IMPOBOJUTH
COOTBETCTBYIOIINE BBIYUCICHUS C MPUMCHECHUEM MOJIO0US U TPU-
TOHOMETPHUH (ITOIB3YySACh, TA€ HEOOXOANMO, KAITBKYJISITOPOM).

Knacc

3HaTh TPUTOHOMETpHUUYEeCKHe (YHKIIUU OCTPBIX YTJIIOB, HAXOJAHUTh
C WX MOMOIIBI0 PAa3JUYHBIC 3JIEMCHTBI MNPSIMOYTOJIBHOTO TpCY-
TOJIbHUKA («pemeHue TMPSIMOYTOJILHBIX TPEYTOJLHUKOBY). Haxo-
IUTH (C TIOMOIIBIO KAIBKYJISATOpPA) AJIUHBI U YTl A1 HeTaOmud-
HBIX 3HAYECHMI.

ITone30BaThcst hopmyliaMu TIPUBEIACHUS U OCHOBHBIM TPHUIOHO-
METPUIECCKHUM TOXKJISCTBOM JIJIsI HAXOXKJICHUSI COOTHOIICHUN MEX-
Iy TPUTOHOMETPUYSCKUMU BEIUYUHAMU.

HVcnonb30BaTh TEOPEMBbl CHHYCOB W KOCUHYCOB JJIs HAXOXXJICHHUS
Pa3JIMYHBIX DJICMEHTOB TPCYTrOJIbHUKA («PCIICHUE TPCYrojabHU-
KOB»), IPUMEHATh UX MPHU PEIIEHUH I€OMETPHUUYECKHX 3aj1ad.
Brnanetsr TOHSITHUSIMU NPEOOpa30BaHUsS MOIOOUSI, COOTBETCTBCH-
HBIX DJIEMEHTOB mnoaoOHBIX ¢uryp. [lonb3oBaThCsi CBOWCTBaAMHU
MoI00UST MPOU3BOJBHBIX (PUTYP, YMETHh BBIYUCIATH IJIUHBI U Ha-
XOIHUTh YTJIbl Y NOJNOOHBIX Guryp. [IpumeHsTh cBOWCTBA ITOA00US
B IIPaKTHYECKHUX 3a7adax. YMeTh IMMPUBOJIUTH NPUMEPHI TTOJO0HBIX
puryp B OKpy’KaroImeM MHpE.

TTonp3oBaThCsl TeopeMaMu O MPOU3BEIACHUU OTPE3KOB XOpH, O
MPOU3BEICHUN OTPE3KOB CEKYNIIHX, O KBaJpaTe KacaTeJIbHOM.
TTonp30oBaThCsl BEKTOpaMH, MIOHUMAaTh WX T'€OMETPUYECCKUU U Du-
3UYECKHU CMBICI, TPUMEHSATh UX B PEIICHUH I'€OMETPHUUSCKHUX U
pusuueckux 3agad. [IpuMeHsITh CKaJsIpHOE IPOU3BEICHHUE BCK-
TOPOB JJIsi HAXOXKJICHUS JIJIMH U YTIJIOB.

TTonp30BaTHCSI METOJIOM KOOPAWHAT Ha TNIOCKOCTH, MPUMEHSITHETO
B pENICHUN T'€OMETPHUYECKUX W MPAKTHUICCKUX 3aj1ad.

Bianetr mOHSATHSIMH OPaBUJIBHOTO MHOTOYTOJIBHUKA, IITAHBI
OKPY>KHOCTH, JJIUHBI AyTH OKPY>KHOCTH W paJlMaHHOW MepHI yTia,
YMETh BBIYUCIISITh TUIOMIAJIh KPyTa U ero yacted. [[puyMmeHs T mo-
JIy4CHHBIC YMCHUS B IPAKTUYCCKHUX 3agavax.

Haxonute ocu (MW HEHTPHI) CUMMETPHU (GUTYP, NPUMEHSTH
JBVOKEHUS TIJIOCKOCTH B MPOCTEHUINNX CITydasX.

IIpuMeHsTh, NMOJIydeHHBbIE 3HAHUS Ha MPaKTHKE — CTPOUTH MaTe-
MaTHYECKHE MOJISIN JUJIS 3aJiad peaJbHOW >KU3HU W TPOBOJIUTH
COOTBETCTBYIOIIINE BBIYUCICHUS C MPUMCHCHUEM MOJIO0US U TPU-
TOHOMETPHUYCCKUX (PYHKIUH (IT0JB3YsICh, TJICe HEOOXOAUMO, Kalb-
KYJISITOPOM).



LL

TEMATWUYECKOE MJIAHMPOBAHME YYEBHOTO KYPCA
(MO TO/IAM OBYYEHMS)

7 knacc (70 v)

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaeprKaHue

OcHOBHBbIE BU/bI
AeATeJIbHOCTH 06y'ia|oumxca

IIpocreiimue
reomMeTpuyecKue
durypsbi

M UX CBOJCTBA.
HN3mepeHue
reoMeTpHYecKux
BeJIMYUH

(14 9)

IIpocrelimue reomerpuueckre o0b-
€KThI: TOYKH, MPsIMBIE, JIIy4Yd U
YTJIbI, MHOTOYTOJIbHUK, JIOMAaHas.
CMerKHbIE U BEPTUKAJIBHBIE YTIIbI.
PaboTa ¢ nmpocTednmMuy yepTexaMu.
H3mMmepeHue JITMHEUHBIX U YIJIOBBIX
BEJIMYUH, BbIUMCIICHUE OTPE3KOB U
YTJIOB.

[lepumerp u 1wiomans ¢uryp, co-
CTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB

dopmMy/IMpOBATh OCHOBHBIC IOHSTHS M OIpeJese-
HUWs.

Pacno3HaBaTh u3y4eHHbIE FT€OMETPUUECKHUE DUTY-
pel, onpejesiATh UX B3aUMHOE PACIOJIOKEHHE,
BBINOJIHATB YEPTEXK 110 YCIOBUIO 33J1a4H.
IIpoBOAUTSE npocTeiiue NOCTPOCHUS ¢ HOMOIIBIO
LMPKYJIsI U JIMHEHKU.

I/I3MepHTb JIUHCUHEIE H YIJIOBBIC BCJIIMYHHBI I'€O-
METPUUCCKUX U MNPAKTUICCKUX OOBEKTOB.
OnpeaesaATh «Ha TJa3» pa3Mepbl peabHBIX 00b-
€KTOB, IPOBOAMTB IrpyOyIO OICHKY HUX Pa3MEpOB.
PemaTtsb 3a/la4y Ha BBIYUCJIICHUEC NJIMH OTPE3KOB U
BCJIMYUH YTJIOB.

PemiaTek 3a7a4n Ha B3aUMHOE PACIIOJIOKEHHUE I'€0-
MeTpHUYeCKUX QUryp.

IIpoBOAUTE KiIacCU(UKANHIO YIJIOB, BBIYHUCIATH
JIUHCHHBIC U YIJIOBBIC BCIIMYUHBI, MPOBOAUTH HC-
O6XO,ZII/IMI>IG A0Ka3aTCJIbHbIC PACCYKIACHUS.
3HAKOMHUTBCA C UCTOPHUEH Pa3BUTHUS TE€OMETPUH
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUAbI
JAesTeJbHOCTU 06y4aloIuxcs

TpeyroibHuUKHN IlonaTHE O paBHBIX TPEYrOJbHUKAX Pacnio3sHaBaTh mapbl PaBHBIX TPEYTOJIBLHUKOB Ha

(22 y) U MIEPBUYHBIC TIPEACTABIICHUS O PaB- TOTOBBIX YepTeXax (C yKa3aHUEM IIPHU3HAKOB).
HBIX (KOHTPY?HTHBIX) ¢urypax. Tpu BBIBOAUTB cieacTBUs (PaBEHCTB COOTBETCTBYIO-
MpU3HAKa PaBEHCTBA TPEYTOJbHU- IIUX 3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJILHUKOB.
KOB. PopMy/IMPOBATh OMNpPEACICHUsA: OCTPOYTrOJIBHOTO,
ITpusHaku paBeHCTBA NPSIMOYTOJb- TYIHOYTOJIBHOTO, NPSMOYIOJIBHOIO, paBHOOEIpeH-
HBIX TPEYTOJHLHUKOB. CBOIHCTBO Me- HOT'O, PaBHOCTOPOHHErO0 TPEYTOJbHUKOB; OUCCEK-
JIUAHBbl MPSIMOYTOIBHOTO TPEYTOJb- TPHUCHI, BBICOTHI, MEIWaHBl TPEYTOJbLHHUKA; cepe-
HHKa. JUHHOTO TEepHNeHAuKyIspa OTpe3Ka; INepuMerpa
PaBHOOepeHHBIE W pPaBHOCTOPOH- TpeyTroJIbHUKA.
HUE TpeyrojibHUKkU. IlpusHaku wu dopmMmy/IMpOBaTh CBOIiCTBA M IPHU3HAKU paBHOOE-
CBOlicTBa pPaBHOOEIPEHHOrO TpEy- JPEHHOTO TPEeyroJjbHUKA.
roJIbHUKA. CTpOHUTH uepTexu, peliaTh 3a4a4M C IOMOIIBIO Ha-
IIpoTtuB Gousblieil cTOPOHBI Tpey- XOKJAEHUSI PaBHBIX TPEYTOJIbLHUKOB.
rOJIbHUKA JIEKUT OOJIBIINI yTroJ. IIp¥MeHATHb NPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
IIpocreiiue HEpaBEHCTBA B reOMe- TPEYTOJBbHUKOB B 3ajadax.
Tpun. HepaBeHCTBO TpeyrojbHHKA. Hcnoab30BaTh 111dpoBsIe pecypcsl AJIS UCCAeA0-
HepapencTBo 1OMaHOI. BaHUSI CBOMCTB M3y4aeMbIX (QHUTYD.
IIpsiMOyTronbHBINA TPEYrOJIBHUK C 3HAKOMHUTBCSA C UCTOPUEH Pa3BUTHUSI TEOMETPHUHI
yriom B 30°.
IlepBble TOHSITHSI O JOKa3aTENIb-
CTBaxX B I'€OMETPHUU

IlapaiienbHble ITapauiesnbHBIC TIPSIMBIC, UX CBOM- $opmMy/IMpPOBATh NOHATHE TAPATUICIIHHBIX MPS-

npsMble, CyMMa
YIJIOB TPEYTOJIbHUKA
(14 4)

ctBa, Ilarteii mocrtynar EBkinaa.
Haxkpect nexxarmiue, COOTBETCTBEH-
HBIE U OJTHOCTOPOHHHE YTkl (0Opa-

MBIX, HAXOAHUTb IIPAKTHYECKHE MPUMEPHI.
H3y4daThk cBolicTBa yrioB, 0Opa30BaHHBIX IMPU IIe-
pecedeHnr NnapalelIbHbIX MPSMBIX CEKYyIei.




YA

30BaHHBIC IIPU IIEPECEUYCHUHU Iapaj-
JIENBHBIX MPSIMBIX CEKYyIIEit).
IIpu3Hak napajuIeIbHOCTH IPSIMBIX
yepe3 paBEHCTBO PACCTOSIHUU OT TO-
4YeK OJIHOM HpsIMOM 10 BTOPOU mps-
MOH.

CyMMa yriioB TPEyTroJIbHUKA U MHO-
rOyrojabHHKA.

Brenrnue yrisl TpeyrojibHUKa

IIpoBoAuTe AOKa3aTeJbCTBA IAPAUICIIBHOCTH
IBYX MPSMBIX C IOMOIIBIO YTJIOB, OOpa30BaHHBIX
MIPU TIEPECEUYCHUN STUX MPSIMBIX TPEThEH MPSIMOM.
BBIYHMCAATE CyMMY yIJIOB TPEYyrOJIBHUKA U MHOTO-
YTOJIbHHKA.

HaxoauTk uncnoBbie 1 OyKBEHHBIC 3HAUCHUSIYTIIOB
B TEOMETPHYECKHX 3ajadax C HCIOJIb30BaHHU- €M
TEOPEM O CyMMe€ YTJIOB TPEyroJlbHUKa M MHOIO-
YTOJIbHUKA.

3HAKOMHUTBCA C UCTOPHEH Pa3BUTHS T€OMETPUU

OKpyKHOCTh

M KpYT.
FeomeTpuyeckue
NMOCTPOEeHUsA

(14 4)

OKpy>HOCTb, XOPAbl U JUAMETPHI,
ux cpoiicrBa. KacarenbpHast K OKpyX-
"HOocTH. OKPY>XHOCTH, BIIMCAaHHAsI B
yroi. Ilonsatue o I'MT, npumenenue
B 3a7a4dax. buccexTpuca u cepeauH-
HBII NEPHEeHIUKYJISIp KaK Treome-
TPUUECKHE MEeCTa TOUCK.
OKpY>XHOCTb, OIIMCAaHHAasi OKOJIO
TpeyroabHuKa. BrimcanHast B Tpey-
TOJIBHUK OKPY>KHOCTB.
IIpocreiimme 3a1a9u Ha HOCTPOCHUE

dopmMyMpoBaTh OoONpeAe/IeHUsA: OKPYKHOCTH, XOp-
NI, JUaMeTpa M KacaTelabHOHW K OKpykHoctu. HU3-
y4yaThb HUX CBOICTBa, NPU3HAKU, CTPOUTb UCPTEXKU.
HccnenoBaTh, B TOM 4uclie MCHOJIb3ysl HHPpPOBbIE
pecypcChl: OKPY>KHOCTb, BIHCAaHHYIO B yTOJI; ILIEHTP
OKpPY>KHOCTH, BIIUCAHHOW B YIrOJI; PaBEHCTBO OTpPE3-
KOB KacaTeJbHBIX.

Hcnoab3oBaTth MeToa I'MT nnst nokasarenbcTBa
TEOpPEM O MEePECEUEHUN OMCCEKTPUC YITIOB TpEy-
rOJIbHUKA U CEPEIUHHBIX MEePHEeHIUKYIIIPOB K CTO-
poHam TpeyrojpHuka ¢ nomoubo I'MT.
OBJiaseBaTh NOHATUSIMM BITMCAHHON M OITMCAHHOM
OKPY>KHOCTEH TPEyroJIbHUKA, HAXOAUTb LICHTPbI
OTUX OKPYKHOCTEH.

Pemrate ocHOBHbBIE 3a/la4YM HAa MOCTPOEHMeE: yIia,
paBHOTO JaHHOMY; CEPEAUHHOIO NEPHCHIUKYIIApa
JAHHOI'O OTpE3Ka; IMPsSIMOM, MNPOXOIslleld uepes3
JAaHHYIO TOUKY U IEPIECHAUKYJISIPHOU JaHHOU Ipsi-
MOI1; OMCCEKTPUCHI JAHHOTO yIJiIa; TPEYTOJILHUKOB
10 PA3IUYHBIM 3JIEMEHTaM.

3HAKOMHUTBCA C UCTOPHEH Pa3BUTHS T€OMETPUU
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaeprKaHue

OCHOBHBIE BUAbI
JAesTeJbHOCTU 06y4aloIuxcs

IloBTOpEHME, 0606-
meHue

3HAHUH

(6 4)

[loBTOpeHue u 060O0IIEeHNE OCHOB-
HBIX TTOHSITUM M METOHOB Kypca
7 xnacca

PemiaTh 3aja4M Ha IOBTOPEHUE, UILTIOCTPUPYIO-
IUE CBSI3U MEX/Iy Pa3IMYHBIMHU YacCTSIMHU Kypca

8 knacc (70 v)

HasBaHue
pa3gesa (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaeprKaHue

OcHOBHbIE BU/bI
AeATeJIbHOCTH 06y'ia|oumxca

YeTbIpEXYyroJIbHUKUA
(12 yv)

ITapannenorpamm, €ro NpU3HAKU U
cBoicTBa. HacTHele ciiydyau napai-
JenorpaMMoB  (IPSAMOYTOJBHHUK,
poMO, KBajapar), MX MPHU3HAKH U
cBoiicTBa. Tpanenus. PaBHoOokas u
OPsIMOYTOJIbHAs TPaIeluu.

VY nBoenue menuansl. llenTpansHas
CUMMETpHs

H306pakaTh M HaXOJUThb Ha YEPTE)KAX YETHIPEX-
YT'OJIbHUKHU pa3sHbIX BUAOB U UX DJIEMCHTDI.
dopmyIMpoBaTh ONpeAes/IeHUs: Napauierorpamma,
OpssMOYTOJIbHUKA, pomOa, KBaapaTa, Tpaleluu,
paBHOOOKOH Tpamenuu, MpsiMOyTOJILHOM Tparernu.
Jloka3pIBaTh U MCHOJIb30BaTh NPU pellleHNH 3a4a4
NPU3HAKK W CBOICTBA: Mapajuiesiorpamma, HpsiMo-
YrojJpHUKa, poMOa, KBajJpaTa, Tpamnenu, pPaBHO-
OOKOH Tpamenuu, IPSIMOYTOJIBHON TparenuH.
IIpuMeHATHL METOJ yIBOCHUS MEIAUAHbl TPEYIOJib-
HHUKa.

Hcnosib3oBaTh nudpoBbBIE PECYPCHI IJIsI UCCIIEI0-
BaHUS CBOWCTB M3y4YaeMbIX (QHUTYD.

3HAKOMHUTBCA C UCTOPHUEH Pa3BUTHUS TE€OMETPUH
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Teopema dajeca
U TeopeMa 0 mpo-
MOPLHOHAIBHBIX
oTpe3Kax, NoJ006-
Hbl€ TPEYTroJTbHUKHU
(15 y)

Teopema daneca u Teopema o npo-
NOPLUOHAIBHBIX OTPE3KaXx.
Cpennsisi JIUHHS TpPEyTrOJbHHKA.
Tpanenus, e€ cpeaHsist JINHUS.
IIponopuuoHanbHble OTPE3KHU, IIO-
CTpOEHHE 4YEeTBEPTOro MPOIOPIHO-
HaJIbHOT'O OTpE3Ka.

CBoiicTBa LIEHTpa Macc B TPEyroJib-
HHUKE.

ITonoGuble  TpeyronsHUKU. Tpu
MpU3HaKa MOJO00Us TPEyrOJILHUKOB.
IlpakTHueckoe npumeHeHue

IIpoBOAUTE MOCTPOEHMUA C IOMOIIBIO IUPKYJST U
JIMHENKHN ¢ UCHoJib30BaHue TteopeMbl dasieca U Te-
OpeMBI O MPONOPLUHUOHAIBHBIX OTpe3Kax, CTPOUTH
4eTBEPTHIM NPONOPLUOHAIBHBIA OTPE30K.
IIpoBOAUTE AOKa3aTeJbCTBO TOrO, YTO MEIHAHBI
TpeyroJbHUKA [IEPECEKAIOTCS B OQHOM TOUYKe, U Ha-
XOAHUTDb CBS3b C IIEHTPOM Macc, HAXOAUTh OTHOIIIE-
HHE, B KOTOPOM MEIUAaHBbI JEsITCSI TOYKOM UX mepe-
CCUCHHUS.

HaxoauThk 1ono0HBIE TPEYrOJIbHUKH Ha TOTOBBIX
yepTekax ¢ yka3aHHEM COOTBETCTBYIOIIUX MpPU3HA-
KOB 1oa00us.

PemaThs 3apga4yu Ha 110o100HBIE TPEYTOJBHUKU C TO-
MOILIBIO CAMOCTOSATEIBHOIO MOCTPOCHUS YEpPTEKEH
U HaXOXKJAEHUsS IMOJOOHBIX TPEYTOJIbLHUKOB.
IIpoBOoAUTE JAOKasaTe/NIbCTBA C HCIIOJIb30BAHUEM
NPU3HAKOB MOJIO0OHS.

Jloka3pIiBaTh TPH IIPU3HAKA TOJOOUS TPEYTOIbHU-
KOB.

IIpuMeHATH TOJydYeHHbIE 3HAHUS MPHU PEIISHUU
TE€OMETPHUUECKNX U MPAKTHYCCKHUX 3ajad.
3HAKOMHUTBCA C UCTOPHEH Pa3BUTHS T€OMETPUU

Inomaakb.
HaxoxxaeHue
miomanaen
TPEeyroJIbHUKOB

1 MHOT'OYTOJIBHBIX
Juryp. Ilnomasu
NoA0GHBIX uUryp
(14 4)

IlonssitTue 00 oOwmieit Teopuu mnjo-
IAaH.

Ddopmybl IS TUIONIATHA TPEYTOIb-
HHKa, rmapajuieaorpamma. OTHOIIC-
HUE IUIONIaJIelli TPEyroJbHUKOB C
OOIMMM OCHOBAHHEM WM OO0OmIei
BBICOTOM.

OB/1ajeBaTh NEePBUYHBIMM NpeACTaBJIeHUAMHU 00
o6uieil Teopun romanu (Mepsl), GOPMyIMPOBATH
CBOMCTBA IUIOIIA/IN, BEISICHITE UX HATJISIAHBIA CMBICI.
BeIBOAUTE (GOpMyIBI IDIOMAAN MapajuleIorpaMma,
TPEYTOoJIbHUKA, Tpaneuuu u3 GopmMyJibl ILIOMAAN
IpsIMOYTOJIBHUKA (KBajapara).
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUAbI
JAesTeJbHOCTU 06y4aloIuxcs

Bprancienue mioniaged CIOKHBIX
¢uryp depe3 pazOueHUE HA YaCTH U
JIOCTPOCHUE.

ITnomanu ¢puryp Ha KiIeTdaTol Oy-
Mmare.

[Mnomanu nonobHeIX ¢uryp. Brei-
qucJIeHHWe IUIolmaiei. 3aagadum ¢
MPaKTUYECKUM coJiepKaHuem. Pe-
IMIeHWEe 3a7a4 C ITOMOIIBIO METOo/aa
BCIIOMOTaTEJIbHOM MJIOIIATH

BBIBOAUTE (HhOPMYIIBI TUTOMIATHU BEIITYKIOTO YeTHIPEX-
YIrOJIbHHUKA Y€pe3 JUaroHajar U yroj MeX1y HUMH.
HaxoauThb ruomanu ¢uryp, U300pakEHHBIX Ha
KJIeT4aTou Oymare, MCHOJIb30BaTh pa3bueHue Ha
HacTHu U JOCTPOCHHUC.

Pa3z6éupaTe NpHMepbl HCIOJIB30BAaHUS BCIIOMOTa-
TEIBbHOW IUIOLIAAW Ul PELIEHHUS] TE€OMETPUUYECKUX
3azaad.

HaxoauTsb noniaay nogo6HbIX GUryp.
BeryucasaTe mIonaau pasiindHbIX MHOTI'OYTOJIBHBIX
¢uryp.

PemiaTh 3aa4M Ha IJIOMIAAL C TPAKTUYECKUM CO-
Zep>KaHUEeM

Teopema [Iudaropa
Y HayaJia
TPUTOHOMETPUH
(10 4)

Teopema Iludaropa, e€ nokasarenb-
CTBO U npuMeHeHue. OOpaTHast Teo-
pema ITudaropa.

OmpeneneHre TPUTOHOMETPHICCKHUX
(pyHKIIMN OCTpOro yria, TPUroHoMe-
TPUYECKHE COOTHOIIEHHUS B MPSIMO-
YTOJIBHOM TpeyroyibHuKe. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO.
CoOoTHOIIEHUsT MEXYy CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C
yraamu B 45° u 45°; 30° u 60°

JokaseiBaThb Teopemy Iludaropa, ucmoib3oBaTh
€€ B MPaKTUYECKUX BBIYUCICHUSX.
$opmMy/IMPOBATH OIPEACIICHUSI TPUTOHOMETpPHUE-
cKkuX (yHKLHI OCTpOro yria, NpoOBepAThb X KOp-
PEKTHOCTb.

BBIBOAUTB TPUTOHOMETPUUIECKHE COOTHOIICHHUS B
MPSIMOYTOJIBHOM TPEYTOJILHUKE.

HccaeaoBaTh COOTHOIIGHHUS MEXIY CTOPOHAMH B
MIPSIMOYTOJIBHBIX TPEYTOJBHUKAX C yriaaMu B 45° u
45°; 30° n 60°.

Hcnonb3oBaTh GOpMyIIbl MPHUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO JJISI HAXOXKICHUS
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COOTHOIICHHUI MEX1y TPUTOHOMETPHYECKUMHU (DYyHK-
HUSIMH PA3JIUYHBIX OCTPHIX YTJIOB.

IIp¥MeHATH MOJy4YeHHBbIE 3HAHUS U YMEHUs IIpU
peleHnn IpaKkTUIeCKUX 3aaad.

3HAKOMHUTBCA C UCTOPHUEN Pa3BUTHUS TE€OMETPUH

Yriibl B OKpY>XHO-
cTu. BnucaHHbie

M ONMCaHHbIE
4YeThIpexyroJbHUKU.
KacaTrenibHbie

K OKPY>KHOCTH.
Kacanue oKpy>kHO-
crei

(13 4)

BrnincanHble U 1IeHTpajbHBIE YTJIbI,
YToJI MEXAy KacaTeJIbHON U XOPAOi.
Yriel MeXIy XOpJAaMU U CEeKyIIH-
MH.

BrnincanHble u onMcaHHbIE YETHIPEX-
YTOJILHUKH, UX TIPU3HAKHU U CBOMN-
crBa. IIlpuMeHeHue 53THUX CBOMUCTB
[IpU PELICHUU I€OMETPUYECKUX 3a-
aad.

B3auMmHOe  pacnosiokeHue — IBYyX
okpy>kHocTel. Kacanue okpy»xHO-
creit

®opMy/IMPOBATh OCHOBHBIC OINPEACIICHUS, CBSI3aH-
HBIC C yTJIaMH B Kpyre (BIIMCAHHBII YTOJI, IICH-
TPaJIBbHBIA YTOJI).

HaxoAuTb BIIMICaHHEIE YIJIbI, OITUPAIOIIUECS Ha OJI-
HY OyTY, BBIYMCJIATB yIJIbl C IOMOIIBIO TEOPEMBI O
BIIMCaHHBIX YIJIaX, TEOPEMbl O BIIMCAaHHOM 4YETbI-
PEXYTOJIBHUKE, TEOPEMBI O ICHTPAIBHOM YyTJIC.
HccieaoBaTh, B TOM YUCIE C TOMOLIBIO UPPOBBIX
pecypcoB, BIIMCAaHHbIE W OIMCAHHBIC YETHIPEX-
YrOJIbHUKH, BBIBOJAHUTb UX CBOMCTBA M NPU3HAKH.
Hicno1b30BaTh 5TH CBOMCTBA M IIPU3HAKU IIPU pe-
LICHUH 3a7a4

IMMoBTOpEHME, 0606-
1meHue

3HAHUH

(64)

IloBTOpEHNE OCHOBHBIX MOHSITHUHI U
METOJIOB KypcOB 7 M 8 KJIacCOB,
o0oO1enne 3HaHUM

PemiaTh 3aa4M Ha MMOBTOPEHUE, WILIIOCTPUPYIO-
IIHME CBSI3H MEX/Y pPa3/JIMYHbIMHU 4acTsIMHU Kypca




9 knacc ( 68 u)

HasBanue
paszesa (TeMbl)
Kypca (4Huc/io 4acoB)

OcHOBHOe cojeprKaHHe

OCHOBHBIE BUAbI
AeATeJIbHOCTU 00y4aloluXcs

TpuronomeTtpus.
TeopeMbl KOCUHY-
COB M CHHYCOB.
PelieHue TpeyroJb-
HHUKOB

(16 4)

OmnpeneneHne TPUTOHOMETPUIECKUX
¢ysknumit yrmos or 0° mo 180°.
KocuHnyc u cuHyc nNpsiMmoro u TyImnoro
yriaa. Teopema xocunycoB. (O6006-
IEHHAas) TeopeMa CUHYCOB (C pagu-
YCOM OIHMCAaHHOM OKpy>kHOCTH). Ha-
XO0XKJAE€HUE AJIUH CTOPOH U BEJIMUUH
YTJIOB TPEYTOJHLHHUKOB.

dopmyra rIomIagu TPEyroJibHUKA
gepe3 JIB€ CTOPOHBI U yTroJ MEXIy
HuMu. PopMyra IUIOIIAAN YEThI-
pEXyTOJILHUKA Yepe3 ero JuaroHain
U YyTOJI MEXIY HUMH.
IIpakTHyeckoe NpUMEHEHUE [OKa-
3aHHBIX TEOpPEM

dopMyIMpOBaTh ONpejesieHUusA TPUTOHOMETpUYe-
CKHUX (DYHKIMH TYIBIX U OPSIMBIX YTJIOB.
BBIBOAUTB TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
(c pagnycoM ONMMCAaHHOW OKPY>KHOCTH).

PemiaThb TpeyrojabHUKU.

PemraTh npakTudecKkue 3aJ1aqu, CBOISIIHUESCS K Ha-
XOK/ICHUIO Pa3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

IIpeoGpa3oBaHue
noao6usi. Merpuye-
CKHE COOTHOILIEHUS
B OKPY>KHOCTH

(10 v)

IlonaTne o mpeo6Gpa3zoBaHUU IOJO-
Owust.

COOTBETCTBEHHEIE JIEMEHTHI ITOJ100-
HBIX GUTYp.

Teopema 0 MPOU3BEAEHUHU OTPE3KOB
XOpJ, TeoOpema O MPOU3BEIAECHUU OT-
PE3KOB CEKyIIHUX, TeopemMa O KBa-
apare kacarenbHoOu. [Ipumenenue B
pelIeHnH reoMeTpUYECKNX 3a/1a4

OcBauBaTh NOHATHE IpeoOpa3oBaHUs MOI00US.
HccneaoBaTh OTHOLICHUE JIMHEHHBIX 3JIEMEHTOB
¢uryp npu npeodpazoBanun nonodbus. Haxoanthb
MpUMEpHl MONO0USI B OKpYy>KaloIled IeiCTBUTEIb-
HOCTH.

BBIBOAUTB METPUIESCKHE COOTHOIICHUS MEXKY OT-
pe3kaMu XOpJI, CEKYIINX M KaCaTEeIbHBIX C UCIOJb-
30BAHUEM BIIMCAHHBIX YTIJIOB M IIOJOOHBIX TpEy-
TOJILHUKOB.
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Pemiatb TreoOMETPUICCKHUEC 3aJa4U U 3aa4Uu U3 pC-
AITbHOMW >KU3HHU C UCIIOJb30BaHUEM HO,Z[O6HBIX Tpe-
YroJIbLHUKOB

BekTOpbI
(12 4)

OmnpeneneHne BEKTOPOB, CIIOXKEHUE
U Pa3HOCTh BEKTOPOB, yMHOXXEHHE
BEKTOpa Ha YHCIIO.

DusudyecKkuii M I'€OMETPUYECKUIL
CMBICJI BEKTOPOB.

Pa3noxenue BexkTOpa 1O JIBYM He-
KOJUIMHEeapHbIM BekTopaM. Koopau-
HaTbl BEKTOpA.

CkansapHO€ TMpPOU3BEASHHE BEKTO-
pOB, €r0 IPUMEHEHUE JUIsI HAXOXKIe-
HUS JUIMH U YIJIOB.

Pemenue 3ama4 ¢ IOMOIIBIO BEKTO-
poB.

IIpuMeHeHne BEKTOPOB AJIs pelie-
HUSI 3a/1a4 KUHEMATHUKU M MEXaHU-
KU

Hcno/ib30BaTh BEKTOPHI KaK HaIlpaBJIEHHBIE OTPE3-
KU, UCCJIeA0BAaTh I€OMETPUYCCKUN (TIepeMEelICHHE)
u pu3nIecKuil (Cuira) CMBICIIBI BEKTOPOB.

3HaTh onpeje/IeHUs CyMMBbl U Pa3HOCTU BEKTOPOB,
YMHO’KEHHUSI BEKTOpA Ha YUCJIO, UCCIeJ0BaATh I'€O-
METPUYSCKUH U (PU3UUECKUI CMBICIIBI ITUX OIllepa-
AN,

PemiaTh reomeTpuiueckue 3agauu ¢ UCIOJIb30BaAHU-
€M BEKTOPOB.

PackyiagpiBaTh BEKTOp MO JIByM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcrno1b30BaTh CKaJsApHOE IMPOU3BEIEHHUE BEKTO-
POB, BBIBOAUTD €I'0 OCHOBHBIC CBOICTBA.
BbI4NC/IATE CyMMY, pa3HOCTb U CKaJIIPHOE IIPOU3-
B€J€HHE BEKTOPOB B KOOPJAMHATAX.

IIpUMEeHATH CKaIsIPHOE NPOU3BEECHUE TSI HAXOXK-
JEHUs JJIUH U yIJIOB

JlekapTOBBI KOOpJM-
HaThl HAa IJIOCKOCTHU
(04)

JlekapTOBBI KOOPJIMHATHI TOYEK Ha
IJIOCKOCTH.

VYpaBHeHue npsiMoid. YTiaoBoii koad-
dunyeHT, TaHTeHC yTIja HaKJIOHA,
HapauleJIbHBIE U IEePHEeHIUKYIISIP-
HBIE TIPSIMBIE.

YpaBHeHue okpyxHoctu. Haxoxne-
HHE KOOPAWHAT TOYEK NepPeCCUCHUsI
OKPY>KHOCTHU U TIPSIMOM.

OcBauBaTh MOHATHE IIPIMOYTOJBHON CUCTEMBI KO-
OpJMHAT, JEKAPTOBBIX KOOPAMHAT TOYKH.
BpIBOAUTDH ypaBHEHUE NPSAMON U OKPY>XHOCTH. BbI-
AeJIATH IIOJIHBIN KBaapaT I HaXOXKIACHUS IIEHTpa
U paanyca OKPY»KHOCTH IO €€ ypaBHEHUIO.
PemaTh 3aa4M Ha HaXOXXJACHUE TOUCK Iepeceue-
HUS OPSIMBIX U OKPY>HOCTEH C IOMOIIBIO MeToja
KOOpAUHAT.
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUAbI
JAesTeJbHOCTU 06y4aloIuxcs

Meroa KOOpAUHAT IPU PELICHUU
reoMeTpUYECKUX 3a7ad.
Hcnonps3oBaHne MeTOZa KOOPAUHAT
B IIPAKTHYIECKUX 3ajadax

Hcnosib30BaTh CBOMCTBA YriaoBOTro Kod(duIHEeHTa
npsiMOM NpM pEIIeHuH 3adad, I OIpeAeieHUs
PacroJsIoKEeHUs1 NpsIMO.

IIpMMeHATh KOOPAWHATHI MPHU PEIIEHUU T'€OMETPHU-
YeCKUX M IPAaKTHYSCKUX 3alad, JUIST ITOCTPOCHUS
MaTeMaTUYEeCKUX MOJeNIel pealbHbIX 3a71au («Me-
TOJ KOOPJAUHAT).

I[Nos1b30BaATHCA ISl MIOCTPOCHUSI U HCCIICTOBAaHUN
U pOBBIMHU PECYPCAMH.

3HAKOMHUTBCA C UCTOPHUEH Pa3BUTHUS TE€OMETPUH

I[IpaBubHBIE
MHOTOYTOJIbHUKH.
JIJIMHA OKPY>KHOCTH
4 IUIOIaAb Kpyra.
Beluyuciienve mio-
maaeun

(84)

IIpaBuibHBIC MHOTOYTOJILHUKH,
BBIYHCJIEHHE UX 3JIEMEeHTOB. Huncio
T U JUIMHA OKPY>KHOCTHU. JlnmHa may-
I'M OKpYy>XHOCTH. Panmannas mepa
yria.

IInomanes kpyra u €ro 3JIEMEHTOB
(cexTopa m cerMeHTa). Beraucienue
mromaned (puryp, BKIIOYAIOIINX
3JI€MEHTHI KpyTa

dopMyJIMPOBATH ONPECICICHHE MPABUIBHBIX MHO-
rOyroJIbHUKOB, HAXOAMTh UX 3JICMEHTHI.
Ionb30BaTbCA NOHATHEM JUIMHBI OKPY>XHOCTH,
BBEIEHHBIM C ITOMOILBIO IPABUIIBHBIX MHOTOYTOJIb-
HHUKOB, ONIpeJeJIAThb YHUCIIO T, JUIMHY JyT'H U paju-
aHHYI0 Mepy yria.

IIpoBOAMTEL Nepexo/, OT paJuaHHONW MEpHI yrya K
rpagyCHOM U HA0OOPOT.

OnpepenaTs womaas Kpyra.

BeiBoAuTE GOpMy bl (B IpagyCHOM M paguaHHOU
Mepe) Uil JUIMH AyT, INIoImazel CeKTOPOB U cer-
MEHTOB.

BpIYMCAATSH wiomaau Guryp, BKIIOYAIOIIUX dJ1e-
MEHTBI OKPY>XHOCTH (KpyTa).

HaxoauTh ruiomanu B 3aja4ax peajbHOM >KU3HU
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JIBM>KeHMA NJI0CKO-
CTH
(6 9)

ITonsiTHe 0 ABMYKEHUHU MIIOCKOCTH.

IlapannensHblil nEpeHOC, TIOBOPOT U
cummMmeTrpusi. OCH U IEHTPBI CUMMe-
TPHUU.

IIpocreiimue npumMeHeHUs: B pelie-
HUU 3aaa4

Pas6éupaThk npuMepsl, WNTIOCTPUPYIOIINE TOHSTHS
JIBIDKEHUS, IIEHTPOB U OCell CHMMETPHH.
PopMy/IMPOBATH ONPEACIICHUS MapaJLICILHOIO IIe-
peHoca, IToBOpOTa U OCEBOM cuMMeTpuu. BbIBOAUTH
HUX CBOMCTBA, HAXOAMUTh HEIOJBUKHBIE TOUKH.
HaxoaMuTh LIEHTPHI U OCH CUMMETPUH NPOCTEHIINX
¢uryp.

IIpuMeHATH napajuleiIbHBIA NEPEHOC U CHMME-
TPHUIO NPHU PEIIEHUHU TeOMEeTPUYECKHX 3anad (pas-
OHupaTh IPUMEpHI).

Hcnosib30BaTh ISl IOCTPOCHUSI U HUCCIIENOBAaHUMN
uudpoBbIE peCcypChl

IloBTOpEeHHe, 0606-
leHue, CHUCTeMaTH-
3anusA 3HAHU?

(7 9)

IloBTOpEHHE OCHOBHBIX NOHSITHUH U
METOJIOB KypcoB 7—9 kiaccoB, 0600-
IIEHUE U CUCTEeMaTHU3alusl 3HaHUH.
TIpocreiimne reomerpuyeckue Gu-
rypsl U ux cBoiictBa. M3mepenue
T€OMETPUUECKUX BEIIMYHUH.
TpeyroabHUKH.

ITapannenpHbIe U MEPHEHIUKY ISAP-
HBIE IIPSIMBIC.

OKpYy>XHOCTh U Kpyr. ['eomeTpuue-
CKHE IOCTPOCHUsSI. YTIIBI B OKPYIK-
HOCTH. BrmcanHble M omnMCcaHHBIE
OKPY>XHOCTHU MHOTI'OYTOJIbHUKOB.

OnepupoBaTh NOHATHUAMHU: (uUrypa, TOUKa, MPS-
Masi, yroJi, MHOIOYT'OJIbHHUK, PaBHOOCIPEHHBIN U
PaBHOCTOPOHHHUH TPEYTOJBbHUKH, IMPSIMOYTOJIBHBIN
TPEYTroJIbHUK, MeJquaHa, OUCCEKTpHca U BBICOTA
TPEYToJbHUKA, IapajuieJorpaMm, pomO, MHpsiMo-
YTOJIBHUK, KBaJIpaT, TPAICIHs; OKPY>KHOCTh, Kaca-
TeJIbHAsS; PaBEHCTBO U I1oJ100ue GUryp, Tpeyroiab-
HHUKOB; MapajuIeIbHOCTb U MEPIICHIUKYJISIPHOCTH
MIPSIMBIX, YTOJI MEX/Iy HPSIMBIMUA, CHMMETPHS OT-
HOCHUTEIBHO TOUYKH W NPSIMOMW; JUIMHA, PAaCCTOSTHUE,
BEJIMYMHA yTJla, IUIONAAb, IIEPUMETP.

Hcnosb3oBaThk GOPMYJIbL: IEPUMETPA U IIIOIIAAN
MHOTOYTOJIBHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIA-

2 31ech NpeCcTaBICHbI DJIEMEHTHI COAEPKaHUs Kypca, H3ydaBInrecs B 5—8 kiac-
cax u TpeOyrolIre IMOBTOPEHUsI, 0000IMIeHNsT U cucteMaru3anuu. Ooparnarbest K
3TOMY MaTepHUaJy MOXXHO B BHJIC aKICHTA Ha 3aBEPIIAIOIICM 3Tale HU3Yy4YeHUs
Kypca 9 Kjacca WM pacrpesessiTb M0 COOTBETCTBYIONIMM TEMAaTUUYECKHUM pa3-
nenaM, u3ydaeMbIM B TEYCHHE YYEOHOTO roja.
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IIpodowiceHue
Ha3BaHue
OCHOBHBIE BUAbI
pa3gesia (TeMbl) OcHOBHOE cojep KaHHue
JAesTeJbHOCTU 06y4aloIuxcs
Kypca (4HcjI0 4acoB)
IIpsimast 1 OKPYKHOCTb. U Kpyra, o0bEMa TIPsIMOYTOJILHOTO TapaieiICITh-
UeThIpEXyTroJpbHUKU. BincanHbIC U nenaa.
OITMCAaHHBIC YETHIPEXYTOJIBHUKH. OnepupoBaTh NOHATHAMMU: IIPSIMOYTOJIBHAS CUCTE-
Teopema Iludaropa u Havana Tpu- Ma KOOpAHMHAT, BEKTOP; MCII0JIb30BaTh 3TH IIOHS-
roHomeTpuu. PernreHue oOmmux Tpe- THSI JUTSI TIPEJICTABIICHUS JJAaHHBIX U PEIICHUS 3a-71a4,
YTOJIBHHUKOB. B TOM 4YHCIE M3 JPYyruX Y4eOHBIX IIPEIMETOB.
IIpaBuabHBIE MHOTOYTOJIBHUKU. PemiaTh 3aJa4y Ha NOBTOPEHUE OCHOBHBIX MOHS-
IIpeoOpaszoBanus 1IocKoCcTU. [IBH- TUH, WLTFOCTPAIUIO CBS3€H MEXIY pa3IndHBIMU
sxenwusi. [Tlonobue. CuMmmeTpus. JacTsIMH Kypca. BbIGUpaTh MeTOJ, il PEIICHUS
Ilnomans. Beraucinenue miiomaaci. 3a7a4U.
ITmomanu nomo6HBIX GUTryp. PemaTh 3a/ilayM 13 NMOBCEIHEBHON KU3HHU
JlekapTOBBI KOOPAMHATHI HA MJIO-
CKOCTH.
Bekrtopsl Ha niockoctu

IIpu paszpaboTke paboueil mporpamMmbl B TEMAaTHYECKOM IUIAHUPOBAHUHU JOJDKHBI OBITh yYTEHBI BO3MOK-
HOCTH HCHOJIb30BAHUS 3JCKTPOHHBIX ([U(PPOBBIX) 00pPa30BaTCIBLHBIX PECYPCOB, SIBISIOIIUXCS Y4eOHO-METO-
JUYECKUMH MaTepuaiaMu (MyJIbTHMEIUWHBIE MPOTPaAaMMBbI, JJIEKTPOHHBIC YYEOHUKH U 3aJa4HUKH, DJICK-
TpOHHBIE OMOIMOTEKN, BUPTyaJIbHBIE JTAOOPATOPHUU, UTPOBBIC MPOTPAMMBI, KOJUICKIIUH IH(PPOBBIX 00pa3o-
BaTCJbHBIX PECYpPCOB), UCIIOJB3YSMBIMH JUIsi OOyYEeHHUs W BOCIIMTAHUS Pa3JIUYHBIX TPYIIT MOJIb30BaTENCH,
OPEACTaBICHHBIMHU B YJICKTPOHHOM ([IU(GPOBOM) BHUJIC U PCATU3YIOIINUMH JTUIaKTHIYecKrue Bo3moxxHocTu KT,
CoJIep)KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJIATEILCTBY 00 0Opa3oBaHUH.



PABOYAAA NMPOrPAMMA
YYEBHOI0 KYPCA «BEPOATHOCTb U CTATUCTUKA».7 -
9 KJ1ACCbI

LEIN U3YHEHUA YHEBHOIO KYPCA

B coBpemenHOM nudppoBOM MUpE BEPOSITHOCTh U CTATUCTUKA MPHU-
oOpeTaioT BcE OOJBIIYIO 3HAYUMOCTh, KaK C TOUYKH 3PEHUS MPAKTHU-
YEeCKHUX MPUIJIOKEHUH, TaK U UX POJIM B 0Opa3oBaHUH, HEOOXOIUMOM
Ka)XXJ0My 4YeJIoBeKYy. Bo3pacraer umuciio npodeccuii, npu oBiialeHUU
KOTOpPBIMU TpelOyeTcsi xopomras 60a3oBas TOATOTOBKAa B 00JIacTH
BEpPOSITHOCTH M CTATHUCTHUKH, Takas IOJArOTOBKa Ba)KHa JJIs IIPO-
JIOJDKEHHsT 00pa3oBaHMsI M JUISL YCIIEIIHOW mpodeccnoHanbHOU
Kapbepsl.

Kaxnprit genoBek HOCTOSHHO NPUHHUMAET PEUICHUSI Ha OCHOBE
MMEIOIINXCS] Y HEro JaHHBIX. A 111 00OCHOBAHHOTO MPUHATHS pe-
IIEHUsI B YCJIOBUSX HEIOCTaTKa WJIM M30bITKa MH(OpPMalUu HEOO-
XOJMMO B TOM YHCJE XOpOUIO c(OPMHUPOBAHHOE BEPOSITHOCTHOE U
CTAaTUCTUYECKOE MBIIIJICHHE.

MMeHHO TOATOMY OCTPO BCTalIa HEOOXOAUMOCTh CPOPMHUPOBATH Y
oOyuaromuxcsi (GyHKIHMOHAJIBHYIO TI'PAMOTHOCTH, BKJIIOYAIONIYIO B
ce0s1 B Ka4eCTBE HEOTHEMJIEMOU COCTaBIISIIONICH YMEHNE BOCTIPUHU-
MaTh M KPUTHYECKH aHAJIU3UPOBATh HMHOOPMAIHIO, IPEIACTABIICH-
HYI0O B pa3jIMYHBIX ¢dopmax, MOHUMATh BEPOSITHOCTHBIH XapakTep
MHOTHUX PEAJTBHBIX MPOIECCOB U 3aBHUCHUMOCTEH, MPONU3BOAUTH IIPO-
cTelmmne BEpOSITHOCTHBIE pacdéThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIHIIAaMU cOopa, aHaIW3a W MPEJICTaBIICHUsS JAaHHBIX W3 pa3jind-
HBIX cdep )KU3HHU 00mecTBa U rocy1apcTBa MpruodIaeT 00ydaronimx-
cst K oOIIeCTBEHHBIM MHTepecaM. V3ydeHne oCHOB KOMOWHATOPHUKHU
pa3BUBAeT HABBIKM OpraHU3aMM mnepedopa W noacuéra 4yuciia Ba-
pUaHTOB, B TOM YHCJIe, B NMPHUKIAIHBIX 3ajadyax. 3HAKOMCTBO C OC-
HOBaMH TeopuH TrpadoB co31aéT MaTeMaTHUECKUH (PyHIOAMEHT IS
(opmupoBanus kKoMmeTeHUHH B 00jacTH MHPOpPMATUKH U LUDpPO-
BBIX TeXHOJOTHH. [ToMHMMO »TOro, NpM M3y4EeHUH CTATUCTUKH U Be-
pOSITHOCTH O0OTAIIarOTCs IMPEACTABICHUS yJaIlluXCsl O COBPEMEH-
HOW KapTHHE MHpa M METOJax ero HccienoBaHus, (popmupyercs
IMIOHUMAaHHUE POJIM CTATUCTUKH KaK MCTOYHUKA COLMAIBHO 3HAYMMOM
nHGOPMAIIMN U 3aKJIAIBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIIIJIE-
HUSL.

B coorBeTcTBHMM C JAaHHBIMH LEISIMH B CTPYKTypE IPOTrpaMMBbI
y4eOHOTro Kypca «BeposTHOCTh M CTAaTUCTHKa» OCHOBHOMW IIKOJIBI
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BBIJICJICHBI CIICAYIONINE COACPIKATEIHHO-METOUYECKUE JIMHHUU:
«IIpencraBieHue JaHHBIX W OMHCATEJ]bHAas CTAaTUCTHKa»; «Bepost-
HOCTB»; «DJIeMEeHTHl KOMOMHATOPHUKN»; «BBeneHnne B TeOpHio rpa-
dos».

Copnepxanue nuunu «lIpencraBieHne MaHHBIX W OIMMCATEIIbHAS
CTaTUCTUKA» CJIYXXUT OCHOBOU Ui ()OPMHUPOBAHHSI HABBIKOB pado-
Thl ¢ WH(OpPMAIMCH: OT YTCHHUS W WHTEPHPETAlUH HH(OOPMAIIUH,
MpeCTaBIICHHOW B TaOJIMIIax, HA AuarpamMMax W rpadukax mo cbo-
pa, TpencTaBIeHUs W aHaJHW3a JaHHBIX C HWCHOJIF30BAaHUEM CTaTH-
CTHYCCKHUX XapaKTePUCTUK CPEIHUX U pacceuBaHwus. Paboras ¢ maH-
HBIMHU, 00yYaroInecs yJaTcs CUUTHIBAaTh U HHTEPIIPETUPOBATH JaH-
HBIC, BBIIBUTATh, apTYMEHTHPOBATh M KPUTHUKOBATH NPOCTEHIIIHE
TUOOTE3bl, Pa3MBINUIATE HajJ (AKTOpaMU, BBI3BIBAOIIUMHU HU3MCH-
9UBOCTB, U OIICHUBATh UX BIUSHNAE Ha paCCMAaTPUBAECMBIC BEITNUH - HBI
H TIPOIICCCHI.

VHTYUTUBHOE TIPEJCTABICHHUE O CIIyYalHOW W3MEHYUBOCTH, KC-
clieOBaHNUE 3aKOHOMEPHOCTEH M TEHJICHIIMN CTAaHOBUTCS MOTHBHUPY-
IOIIE OCHOBOM JJIsl U3YyUEHHSI TEOPUHM BeposTHOCTEH. bosbioe 3Ha-
YEeHHUE 3/7eCh HUMCIOT MPaKTUYCCKHE 3aJaHHs, B YACTHOCTHU OIIBITHI
C KJIACCUYCCKHUMH BEPOSITHOCTHBIMH MOJICIISIMH.

ITonsaTie BEpOSITHOCTH BBOIOHUTCS KaK Mepa MPaBIONONOOHS CITy-
qyaiiHOro coObITus. [Ipu u3ydeHUH Kypca oOydaromiuecs: 3HAKOMSIT-
Csl C MPOCTCHIIMMH METOJAaMHU BBIYHCICHHUS BEPOSITHOCTCH B CIIy-
JaWHBIX SKCHEPUMEHTaX C PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMHA
HCXOJaMU, BEPOSITHOCTHBIMU 3aKOHAMU, ITO3BOJISTIOIIUMH CTaBUTHU
pemaTthk OoJjiee CIOXKHBIC 3a7add. B Kypc BXOISAT HayajdbHBIC MPEI-
CTaBIICHUS O CIIyYaWHBIX BEJIHYMHAX U UX YHUCIOBBIX XapaKTEPHUCTHU-
Kax.

Taxke B paMKaxX ATOTO Kypca OCYIIECTBISCTCS 3HAKOMCTBO O0y-
YAIOMIUXCSI C MHOXXECTBAMHU M OCHOBHBIMHU ONEpAUSIMH HajJ MHO-
J)KECTBaMHU, PACCMATPHUBAIOTCS MPUMEPbI IPUMCHCHHUS IS PEIICHUS
3a7a4, a TaK)Ke WCHOJIF30BAHUSA B JIPYTHX MaTEMaTHYECKHX Kypcax
U y4eOHBIX IpeaMeTax.

MECTO YYEBHOIO KYPCA B Y4EBHOM MNJ1IAHE

B 7—9 xiaccax usydaeTrcs Kypc «BeposSTHOCTh M CTaTUCTHUKAY,
B KOTOPBIHA BXOIsT pasgenbl: «lIpemcraBieHme DaHHBIX W OIMCA-
TeJIbHASI CTaTUCTUKA», «BeposTHOCTh»; «DJIeMEHTh KOMOHHATOPH-
Kn»; «BBenenne B Teopuio rpadoBy.

Ha m3ydenme manHOTO Kypca OTBOAWUT | y4eOHBIH Yac B HEJEIIO
B TEUEHHE KaXKJOTO Trosa odydeHus, Bcero 102 yueOHBIX daca.
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COAEPXAHME YHYEBHOIO KYPCA (M0 rOJAM OBYYEHUA)

7 Knacc

IlpencraBienue JaHHBIX B BHJE TaOIUI], AUarpaMm, rpadmKoOB.
3arojHeHUE TaOIUIl, YTCHUE U IOCTPOCHUE AUAarpaMM (CTOJIOUKO-
BBIX (CTOJIOUATHIX) M KPYTroBBIX). UTeHHe rpaduKoOB peaibHBIX IPO-
eccos. M3Brneuenne nHGOpMALINHA U3 AUArpaMM U TaOIHIL, UCTIOTh-
30BaHUC U HHTCPHOPCETALUS JTaHHBIX.

OnucarenpHasi CTATUCTUKA: cpeaHee apupMETHYCCKOe, MeIuaHa,
pa3Max, HauOoJbIIee U HAUMCEHBIIIEE 3HAUCHUSI Habopa IUCIOBBIX
naHHbIX. [Ipumeps! ciryyaliHOM M3MEHYHUBOCTH.

Crny4dailHbIH SKCTIEpUMEHT (OTIBIT) B caydaiiHoe coOobiTHe. BeposT-
HOCTh M 4acToTa. PoJIb MaJIOBEPOSITHBIX U MPAKTHYCCKHU JTOCTOBEP-
HBIX COOBITHH B IIpUPOJE U B oOIecTBe. MOHETa U UrpajibHasi KOCTh
B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmnna, pedpo. Crenens BepiinHbl. Ynuciao pédep u cym-
MapHas cTerneHb BepuuH. [IpeacraBnenue o cBsizHOoCcTH rpada. lenu
n 1wkael. Ilytm B rpadax. OOxoxm rpada (HIEpOB TYyTH).
IIpencraBienne o6 opueHTHUpOBaHHOM Tpade. Pemenue 3amadc
IMOMOIILI0 TpadoB.

8 knacc

IIpencraBinenue naHHBIX B BUjJC TaONUIl, AUarpaMm, rpa@ukos.
MHOXECTBO, PJIIEMEHT MHOYXECTBAa, MOJAMHOXecTBO. Omnepanuu
HaJI MHOXXECTBaMH: 0O0BEeINHEHHNE, TIepEeceUeHHe, JTOTIOJTHEHHE.
CgoiicTBa omepanuii HaJl MHOYKECTBAMH: MEPEMECTUTEIIFHOE, COYe-
TaTeIIbHOE, paclpeneITeIbHOe, BKIIIOUeHus. VMcnois30BaHue Tpa-
(praeckoro mpencTaBICHUS MHOXECTB JUISI OMHUCAHUS peajbHBIX
OPONECCOB U SIBJICHUU, IPU PCIICHUU 3aJ1a4.

HN3mepenue paccenBaHusl JaHHBIX. Jlucriepcust u craHjgapTHOE
OTKJIOHCHHUE YHUCIIOBBIX HabopoB. Jlnarpamma pacceuBaHHUsl.

DneMeHTapHbIe COOBITHS ciydailHOTO omnbiTa. CiydaliHble COOBI-
Tusi. BepositHocTH coObITHI. OTBITEI C PABHOBO3MOKHBIMH 3JICMCH-
TapHBIMU COOBITHsIMU. Ciy4daliHbI BRIOOp. CBSI3b MEXIy MaloBe-
POATHBIMHA M MPAKTHYECKH JTOCTOBEPHBIMH COOBITHSIMH B IIPHUPOIE,
olmiecTBe U HayKe.

Jepeso. CBolicTBa JIepeBbEB: €IMHCTBEHHOCTD Iy TH, CYLII€CTBOBA-
HUE BHUCSYECH BEPIIHHBI, CBA3b MEXIY YHCIIOM BEPIIHUH W YHUCIOM
péo6ep. IlpaBuio ymHOXKeHus. Penienue 3amad ¢ noMouipo rpados.

ITporuBomnonoxueie coObiThs. Jlnarpamma Diinepa. OObenuHe-
HUE " TiepecedeHue cooObpiTuii. HecoBmecTHble coObITHs. Dopmyia
CIIOKCHUSI BEPOSTHOCTEH. Y CIIOBHAsE BEpPOSATHOCTh. [IpaBuiIo yMHO-
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sxennsa. HeszaBucumbie coObiTHs. IlpeacraBineHne >KCIIEpHUMEHTaB
BUJie JepeBa. PemeHue 3aay Ha HaXOXKJACHUE BEPOSITHOCTEH C IO-
MOIIBIO JIepeBa CIIy4YalHOro 3KCIIEpUMEHTa, Auarpamm Jiijiepa.

9 knacc

IIpencraBienue MaHHBIX B BHJIE TAOJHUIIl, AUarpaMm, rpadUKOB,
WHTEpIIpETALMs JaHHBIX. UTCHUE U MOCTPOCHUE TAOIUII, TUArpaMM,
rpadMKOB IO peajibHBIM JTaHHBIM.

ITepectanoBku u Qaxropuan. CoyeTaHusi U YHUCIO COYCTAHUU.
Tpeyronsuuk [lackans. Pemrenue 3aj1a4 ¢ Mcnojib30BaHUEM KOMOU-
HAaTOPHUKH.

T'eomerpuueckast BepositHOCTh. City4yaiiHbIi BHIOOp TOYKH U3 (pu-
TypBI Ha TUIOCKOCTH, U3 OTPEe3Ka U U3 JIyTH OKPY>KHOCTH.

WcneiTanne. Ycnex u Heynada. Cepus UCOBITAHWH 1O MEPBOTO
ycnexa. Cepus ucnslTanuii bepuymnnn. BeposTHocTn cOOBITHI B ce-
pumn ucnelTanuil bepnynu.

Cnyu4aiiHasi BeIMUMHA U pacrnpejieJieHue BeposiTHocTer. Marema-
TUYECKOE OXXKuJaHue u gucnepcus. IIpumepsl MaTeMaTHYE€CKOTrO
OXHUJAHUS KaK TEOPETUYECKOTO CpPEIHEr0 3HAYCHHUS BEIUIUHBI.
MarteMaTuyeckoe OKHUJAaHUE U JUCIIEPCUSI CIIyYalHOUW BEJIMUYUHBI
«YHCIO YCIIEXOB B CEPUH HCIBITAaHUA BepHymmm».

TTonsitTne 0 3aKOHE OOJBIMUX YHced. 3MepeHue BEepOSITHOCTEH
C mOMOIbI0 dacToT. Poib M 3HaUeHME 3aKOHAa OOJBIIMX YHCET B
MpupoJie u obIIecTBE.

MNAHUPYEMBIE MPEAMETHBIE PE3Y/IbTATbl OCBOEHMS PABOYEN
MPOrPAMMbI KYPCA (N0 rOZAM OBYYEHMS)

HpeﬂMeTHLIC pe3yJibTaTbl OCBOCHHA KypcCa <(B€pO$ITHOCTI) u cra-
TUCTHKa» B 7—9 Kjaccax XapaKTCPpU3YIOTCA CICAYIOINMU YMCHU-
SIMUA.

7 Knacc

- Yurate mHPOpPMALMIO, NPENCTABICHHYIO B TaOJHMIax, Ha IHa-
rpaMmax; IpeJCTaBsITh JAaHHbIE B BHAE TaOJIMI, CTPOUTH aua-
rpaMmbl (CTOJIOUKOBBIE (CTOJIOUATHIC) U KPYTOBBIE) IO MacCHBaM
3HAYEHUM.

- OnuchIBaTh U MHTEPIPETUPOBATH peajlbHbIC YHUCJIOBBIC JaHHBIC,
IpeJicTaBJICHHbIC B TaOJIMIIax, Ha JuarpamMMax, rpadukax.

-Mcnonp3oBaTh A5 ONMMCAHUS JAaHHBIX CTATUCTHYECKHE XapaKTe-
pHUCTHKH: cpeaHee apudMeTHdYecKoe, MeauaHa, HauooJplIee u
HanMeHbIIee 3Ha4YCHHUsI, pa3Max.
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- UmeTph mipejsicTaBiieHHE O CIy4YalHOW M3MEHYMBOCTH Ha MpUMeEpax
IICH, (DU3UYCCKUX BCIIUYUH, AHTPOIMIOMETPHUICCKUX NAaHHBIX, UMCTh
NpeJCTaBIEHuEe O CTATUCTUUYECKON yCTOWYHUBOCTH.

8 knacc

W3BnekaTth 1 mpeoOpa3oBBIBaTh HH(POPMAIHIO, IIPEICTABIICHHYIO B
BUC TaOIHII, AUarpaMM, rpapIKoOB; IPEACTABIATH JaHHBIC B BUC
TabJuL, AUarpamMm, rpaduKoB.

- OnuceIBaTh JaHHBIE C TOMOMIBIO CTATUCTUYECKUX MOKa3aTeJICH:
CpCeIHUX 3HAYCHUU U Mep pacceuBaHus (pa3max, JUCHCPCHS U
CTaHJIapTHOE OTKJIOHECHHUE).

- HaxoauTh 49acTOTHI YMCJIOBBIX 3HAYEHHH M YaCTOTHI COOBITHIA,
B TOM YHCJE MO pe3yjibTaTaM HU3MEpPEeHUN W HaOIIOJeHUH.

- HaxoauThk BEepOSTHOCTHU CIIy4ailHBIX COOBITHI B ONBITax, 3Has Be-
POSATHOCTH BJIEMEHTApPHBIX COOBITHH, B TOM YHCJIE B OITBITaxC
PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMHU COOBITHSIMHU.

- Ucronp3oBaTh rpadudecKrue MOJCIIH: ISPEeBO CIYyYalHOTO JKCIe-

puMeHTa, [uarpaMMbl Jijiepa, yuciaoBas mpsimasl.

OnepupoBaTh IMOHSTUSIMU: MHOXECTBO, IMOJAMHOXKECTBO; BBIIOJI-

HSTh OIICPAllMKM HaJl MHOXKECTBAMU: OOBCIUHCHHE, IIEPESCCUCHHUE,

JIOTIOJTHEHNE; NepPeUYUCHATh DJJEMEHTHI MHOXXECTB; HNPHUMEHATH

CBOMCTBA MHOJKECTB.

- Ucmonp30BaTh rpaduveckoe MpeCTaBICHUEC MHOXCECTB U CBsi3cH

MEXAY HHUMHU JUISI OTIMCAaHUs MPOLIECCOB U SIBJICHHUM, B TOM 4YHCJE

MIpU pEIIeHUH 3a/ad U3 JIPYTUX yUeOHBIX MPEAMETOB M KypPCOB.

9 knacc

N3BnekaTts u mpeo6pa3oBbIBaTE HHGOPMALIHIO, IPEACTABICHHYIO B
pa3IUYHBIX MCTOYHMKAX B BHJE TaOJIMIL, auarpamm, rpadukos;
MPEJCTaBISITh JaHHbIE B BHJE TaONUI, Auarpamm, rpadukoB.

- Pemrats 3a1aum opraHM30BaHHBIM IIEPEOOPOM BapUAHTOB, a TaK- KE

C HCIIOJIb30BAaHMEM KOMOWHATOPHBIX MPABUJI U METOJIOB.

Hcnonp30BaThk onucaTenbHbIE XapaKTEPUCTUKHU IS MacCCHUBOB

9HCIIOBBIX JaHHBIX, B TOM UHCJIE CPETHUE 3HAUCHUS U MEPHI pac-

CEUBAHUSL.

- HaxoanTe 9acTOTHI 3HAUEHUH U YaCTOTHI COOBITHSI, B TOM YHCIIE
MOJIB3YSICh Pe3yJibTaTaMH IPOBEAEHHBIX U3MEpPEHHUH M HabIoze-
HUU.

- HaxonuTh BEpOSITHOCTH CIIy4ailHBIX COOBITHMH B M3YyYCHHBIX OIIbI-

Tax, B TOM YHCJIE B ONBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBI-

MU COOBITHSIMH, B CEPHUAX HCHBITAHUN 10 MEPBOTO ycrexa, B ce-

pusix ucnslTaHul bepHynnu.
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- UmeTp mipesicTaBiieHHME O CIIy4alHOW BEJIMYHWHE M O pacrnpenelie-
HUU BEPOSATHOCTEM.

- ImeTr mpencTaBiaeHue O 3aKOHE OOJBIIMX YHCEI KaK O IPOSBIIC-
HUMU 3aKOHOMEPHOCTHU B CIydyalHON M3MEHYMBOCTU M O POJIU 3a-
KOHa OOJIBIINX YHCEJI B IPUPOJIe U OOIIeCcTBE.



G6

TEMATWUYECKOE M/IAHMPOBAHME YYEBHOTO KYPCA
(MO rOZIAM OBYYEHMS)

7 knacc ( 35 4)

HasBaHue
pa3gesia (TeMbl)
(uuciao 4yacon)

OcHOBHOE coaeprKaHue

XapaKTepHCTl/l Ka AeATe/JIbHOCTH oﬁyqaloumxca

IIpeacraBiieHne
JAAHHBIX
(749)

IlpencraBienre NaHHBIX B TaOJIH-
nax. IIpakTHdecKkne BBIYHCIICHUS
no TabIuYHBIM JaHHBIM. M3Bieue-
HUE M MHTEpIIpeTanus TaOJIUYHBIX
nanHbIX. [IpakTtnaeckas padora
«Tabaunen).

I'paduueckoe mnpexncrasiieHHe naH-
HBIX B BHUJE KPYTOBBIX, CTOJIOMKO-
BBIX (cTONOYATHIX) auarpaMm. YUre-
HHE U MocTpoeHue auarpamm. Ilpu-
Mepbl JieMorpadMYeCcKuX AUarpaMm.
ITpaktuueckast padora «Jlmarpam-
MBID»

OcBaMBaTh CNOCOGBI IPEICTABICHUS CTAaTHCTHYC-
CKMX JAHHBIX M YUCIOBBIX MAaCCHBOB C ITOMOIIBIO
TaOJIMI] ¥ OUarpamMM C HCIIOJIb30BAHUEM aKTyallb-
HBIX M B@XXHBIX JAaHHBIX (AeMorpaduyecKkue HaaH-
HBIE, IPOU3BOJICTBO MPOMBINIIEHHON M CEIILCKOXO-
3SHCTBEHHON MPOMYKINH, OOIIECTBEHHBIE M IPHU-
POIHBIC SIBICHUS).

H3y4yaTh MeTOoABbI paboThl ¢ TAOIUYHBIMU U Tpadu-
YECKUMHU MPEJICTABICHUAMH JAHHBIX C IIOMOIIBIO
OUOPOBBIX PECYPCOB B XOJI€ MPAKTUIECKUX paboT

OnucareibHas
CTAaTHUCTHUKA
(8 4)

UYucnossle Habopbl. Cpegnee apud-
METHYECKOE.

Menuana yucioBoro Habopa. YcrToi-
YHBOCTHh MCIUAHBI.

ITpakTuueckas padora «Cpennue
3HAYCHUSD.

HauboJbliiee 1 HaMMEHBIIICE 3HAYE-
HUsT YUCJIOBOro Habopa. Pazmax

OcBauBaTh NOHATHA: YUCIIOBOW HAOOp, Mepa ILCH-
TpaJIbHOW TEHACHIHU (Mepa HEeHTpa), B TOM YHUCIIe
cpenHee apudmMeTHUECKOe, MeanaHa.

OnuchIBaTh CTATUCTHYECKHUE JaHHBIE C IIOMOIIBIO
cpelHeTo apu(PMEeTHYecKoro W MeauaHbl. Perrath
3a7a4H.

HN3y4yaTh CBOMCTBA CPEIHUX, B TOM YHCIIC C TIOMO-
IO U(PPOBBIX PECYPCOB, B X0 IIPAKTHUISCKUX
pab6or.
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IIpodoiceHue

HasBaHue

pa3gesia (TeMbl)
(uuciao 4yacon)

OcHOBHOE coaepiKaHue

XapaKTepHCTl/l Ka AeATe/JIbHOCTH oﬁyqaloumxca

OcBavBaTh MOHATHA: HaHOOJIbIIEE U HaNMEHBIIIEE
3HAYEHHsI YUCIIOBOI'O MAacCHBa, pa3Max.

PemaTh 3aa4M Ha BEIOOp crioco0a omucaHUs AaH-
HBIX B COOTBETCTBHUM C NPHUPOJION NaHHBIX M LEJIs-
MU HCCIIEIOBAaHUS

Ciay4aiiHass U3MeH-
4YHBOCTh

(64)

CiyuaiiHasi U3MEHYMBOCTE (IIpUMe-
pe1). HacToTa 3HaYeHU B MacCHBE
naHHbIX. ['pynnuposka. I'ucrorpam-
MBI.

ITpaktuueckast pabora «Ciyuaitnas
U3MEHUYUBOCThY»

OcBaMBaTh NOHSATHS:. YacTOTAa 3HAYCHUN B MaCCHUBE
JaHHBIX, TPYHIIUPOBKA JTaHHBIX, THCTOrpaMMa.
CTpouThb 1 aHAJIM3UPOBATh THUCTOrPaMMbI, MOAGHU-
pPaTh NOAXOISIIUI IIar rPyNIIUPOBKH.

OcBauBaTh rpaduUeCcKUe NPEACTABICHUS Pa3HBIX
BMJIOB CJIy4allHOM HW3MEHUYMBOCTH, B TOM YHCIIE C
MOMOIIBI MU(PPOBBIX PECYPCOB, B XOJIC MPaKTHYIEC-
CKO# paboThI

BBeJeHue B TEOPUIO
rpa¢os

(44)

I'pad, Bepmmnua, pebpo. IIpencras-
JIeHHe 3aJadd C MOMOIIbIo Tpada.
CreneHp (BaJICHTHOCTH) BEPIIHHEL
Yucno pédep U cymmapHasi CTEIeHb
BepunH. Llens u nukia. IlyTs B rpa-
de. IlpencraBimenme O CBSI3HOCTH
rpada. O6xox rpada (UAEepOBIYTH).
IIpencraBnenue o0 OpHUEHTH-
poBaHHBIX rpadax

OcBauBaThb NOHATHUA: rpad, BepiuinHa rpada, pe-
Opo rpada, crerneHs (BaJICHTHOCTH BEPIINHEI), LIETIb
¥ UKL

OcBaMBaTh NOHATHA: IyTh B Irpade, SHICpOB IyTh,
obxox rpada, opueHTHUPOBAHHBIN rpad.

PemaTh 3aa4M Ha MOUCK CyMMBbI CTEIICHEH Bep-
muH rpada, Ha MOHCK oOxoma rpada, Ha ITOHCK
IyTeil B OpPUEHTHPOBAHHBIX Ipadax.

OcBauBaTh CNOCOGHI IIPE/ICTABIICHUS 3a1a4 U3 Kyp-
ca anreOpbl, T€OMETPHUH, TEOPUU BEPOSITHOCTEH,
IPYTUX MPEIMETOB C IIOMOIIBIO IpadoB (KapTHI,




L6

CXEMBbI, DJIEKTPUYECKHE 11eTH, (QYHKINOHAIbHbBIC
COOTBETCTBUS) Ha IpUMeEpax

BeposaTHOCTh M 4a-
CTOTa CJIy4YalHOTO
COGBITHA

(44)

CrnyyaliHblii OOBIT U ciy4daiiHOe
coOrITHe. BepositHOCTh M "acToTa
coObITHsI. POl MallOBEepOSITHBIX M
MPAKTUYECKN JOCTOBEPHBIX COOBI-
THI B mpupoae U B odmectBe. Mo-
HEeTa U UrpanbHas KOCTb B TEOPUH
BEPOSITHOCTEM.

IlpakTnueckass pabora «Yacrtora
BBINAAEHUS OpJIay

OcBauBaTh NOHATHA: CIy4yallHbIH ONBIT U Clly4dal-
HOE COOBITHE, MaJOBEPOATHOE M MPAKTUYECKH JO-
CTOBEpPHOE COOBITHE.

H3y4aTh 3HAYNMOCTb MaJIOBEPOSITHEIX COOBITHI B
npupoie 1 o0I1IecTBE Ha BaXKHBIX IpUMepax (aBa-
pHH, HECUACTHBIE ClIy4daH, 3alliTa NepCOHaIbHON
uHOpMaIuH, repegada JaHHBIX).

H3y4aThk poib KJIACCHUUYECKUX BEPOSITHOCTHBIX MO-
nenell (MoHeTa, UrpajabHasi KOCTh) B TEOPUH BEPO-
SITHOCTEH.

Ha6s08aTh M M3y4aTh 9acTOTy COOBITHH B IIpO-
CTBIX DKCIIEPUMEHTAX, B TOM YHCJIE C MOMOIIBIO
1 POBBIX PECYPCOB, B X0/1€ NPAKTHYECKOI pabOThI

060061eHNEe, KOH-
TPOJIb
(54)

[IpencraBnenne panHbpIXx. Ornwuca-
TeNlbHAasl CTAaTUCTHKA. BeposTHOCTH
CIIy4aifHOTO COOBITHUS

IIOBTOPATH M3yueHHOC M BBICTPAMBATB CHUCTEMY
3HAHUH.

PemaTtsb 3aJa4YM Ha NpCACTABIICHHUC M OIIMCAHUC
JAAaHHBIX C IIOMOIIBIO HU3YYCHHBIX XapaKTEPHUCTUK.
06Ccy>kaaTh IPUMePHbI CIIydYaiHbIX COOBITHH, MaJlo-
BEPOSATHBIX U IMPAKTUYCCKHU HOCTOBCPHBIX cnyqai/i—
HBIX CO6I)ITI/II71, HUX poJIKd B IIpUPOAEC U JKU3HU YCIIO-
BeKa




8 knacc (354)

Ha3BaHue

paszesa (TeMbl)
(umcao yacos)

OcHOBHOe cojeprKaHHe

XapaKTepuCTHKa JeATEeJbHOCTH O006Y4YaloUIuxcs

(44)

I[loBTOpEHUe
7 KJacca

Kypca

IlpencraBnenne panabix. Onuca-
TenpbHass craructuka. Ciy4daiiHas
U3MEHUYUBOCTh. CpeJIHue YHUCIIOBOTO
Habopa.

Ciyuaitnele cobOwrThsi. BepositHocTn
u vyacToThl. Kitaccuueckune mojiemm
TEOPHUHM BEPOSITHOCTEH: MOHETa U
urpaljibHasl KOCTh

IoBTOPATH H3yUeHHOE U BBICTPAUBATh CHUCTEMY
3HAHUU.

Pemiath 3aja4M Ha OpeACTaBICHUE U OIMCAHHUE
JaHHBIX C ITOMOIIBIO H3YYCHHBIX XapaKTCPHUCTHUK.
PemiaTh 3aja4yy Ha MPEACTABICHUC TPYIITUPOBAH-
HBIX JaHHBIX M OIIMCAaHWE CIIydyalHOW HU3MEHYUBO-
CTH.

PemaTh 3aja4yM Ha OonpelesieHUE YacTOThI CiIydaii-
HBIX COOBITUH, 0OCYXJI€HHE NIPUMEPOB CIIy4YalHBIX
COOBITHI, MaJTOBEPOSITHBIX U MPAKTHICCKH JIOCTO-
BEPHBIX CITyYaWHBIX COOBITHI, UX POJIH B IIPUPOJIC
U SKU3HU YeJIOBEKa

OnucaresibHAasA CTa-
THCTUKA. PacceuBa-
HHE JAaHHBIX

OtkioneHus. Jlucriepcust 4uciIoOBO-
ro HaOopa. CtaHmapTHOE OTKIIOHE-
HUE 4YHCIIOBOro HaOopa. [uarpam-

OcBavBaThb NOHATHA: JAUCTICPCHUST U CTAaHAAPTHOC
OTKJIOHEHHE, HUCIIOJIb30BaTh OTHU XapaKTECPUCTUKHN
JJIs1 OnMUCaHusl paCcC€uBaHUsS JITaHHBIX.

HCHHC, TIEPCCCUCHUC, NOIIOJIHC-HHUC.

(4 9) MBI pacCeuBaHUs BbelABHMraTh TMIOTE3bl 00 OTCYTCTBHUU WM HaJIH-
YUM CBSI3M IO AMarpaMMaM PacCeHBaHUS.
CTPOUTB 1uarpaMMbl PACCEUBAHUS IO MMEIOLIM-
Csl TaHHBIM, B TOM YHCJIC C ITIOMOIIBIO KOMITbIOTEpA
MHo>kecTBa MHoecTBO, moaMHOXKecTBo. Orie- OcBaMBaTh MOHATHUA: MHOXKECTBO, 3JIEMEHT MHOKE-
(4 4) pauuu HaJax MHOKECTBaMHU: OO0beau- CTBa, ITOJIMHOXKECTBO.

BbINOJIHATH ONepanMM HaJl MHOXXECTBaMU: 00be-
JNIMHEHHE, NIepeceyeHne, TONOIHEHUE.
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CpoiicTBa omnepauuid HajJ MHOXKe-
CTBaMHM: IIEPEMECTUTEIBHOE, coue-
TaTelbHOE, pacrnpenenuTenbHoe,
BKJIFOUCHMUS.

I'paduueckoe mpeacraBiieHHe MHO-
JKECTB

Hcnosib30BaTh CBOICTBA: NIEPEMECTUTENILHOE, CO-
YeTaTeJIbHOE, PacIpEeleIUTEIbHOE, BKIIFOYCHUS.
Hcnosb3oBaThk rpaduueckoe mpeAcTaBICHIe MHO-
JKECTB IIPU OIMCAHUU PEAJIbHBIX IIPOLECCOB U SIB-
JICHUW, TIPU PEIICHUH 3ajad U3 APYTruX y4eOHBIX
NPEIMETOB U KypCOB

BeposTHOCTB
CJIy4aiHOro
CcOOBITUSA
(64)

DnemeHTapHbIe coObITHA. Ciryuaii-
HBIe CcOObITHs. bBraronpusTcTByro-
mue 3JIeMeHTapHbIe cOObITHsI. Bepo-
SITHOCTHU cOOBITHI. ONBITHI C paBHO-
BO3MO>KHBIMU SJIEMEHTapHBIMU
coosrTrsiMu. CirydaiiHbIii BEIOOD.
IIpakTnueckas padota «ONBITH C
PaBHOBO3MOYXHBIMHM  3JIEMEHTapPHBI-
MU COOBITHSIMID)

OcBauBaTh NOHATHA: dJIEMECHTapHOE COOBITHE, CITy-
YyaifHOe COOBITHE KaK COBOKYIHOCTb OJIArONPUSIT-
CTBYIOIIUX DJIEMEHTApPHBIX COOBITHH, pPaBHOBO3-
MO>KHBIE 3JI€MEHTapHBIE COOBITHS.

PemraTe 3aja4M Ha BBIYHMCIEHHE BEPOSITHOCTEN coO-
OBITHH IO BEPOSITHOCTSIM DJIEMEHTApPHBIX COOBITHI
CIIy4allHOTI'O OIIbITa.

PemraTe 3aja4M Ha BBIYHMCIEHHE BEPOSITHOCTEN coO-
OBITHH B OIBITAX C PAaBHOBO3MOXXHBIMH dJIEMEHTap-
HBIMH COOBITHUSIMH, B TOM YHCJIE C IIOMOIIBIO KOM-
MbIOTEPA.

IIpoBOAUTE M M3yYaTh ONBITHI C PABHOBO3MO>KHBI-
MU 3JIEMEHTapHBIMHU COOBITUSIMU (C HUCIIOJIB30BAHU-
€M MOHET, UIPaJIbHBIX KOCTEH, APYyrux MOIeyeH)
B XOJI¢ NIPaKTUIeCKOi paboThl

BBeaeHue B TEOpUIo

rpa¢osB
(4 4)

HepeBo. CBoiicTBa nepeBa: e€IUH-
CTBEHHOCTh IIyTH, CyIIECTBOBaHUE
BUCAYEH BEpIIHUHBI, CBSA3b MEXKIY
9HCJIOM BEpPIIMH U 4YHCIOM pEdep.
IIpaBuno ymMHOXeHUs

OcBauBaTh MOHATHUA: [epeBO Kak rpad 6e3 uukia,
BUCsSIYasl BepIIMHA (JINCT), BETBb JepeBa, IyTh B
JiepeBe, AuameTp Aepesa.

H3y4yaTh CBOMCTBa JepeBa: CyLICCTBOBAaHUE BHCSH-
geu BEpHINHBI, €AUHCTBECHHOCTb IIYTHU MCXKAY ABY-
Ms BE€pUHIMHaAMHU, CBA3b MEXKAY YUCIOM BEPUIIMH U
quciom péodep.
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IIpodoiceHue

HasBaHue
pa3gesia (TeMbl)
(uuciao 4yacon)

OcHOBHOE coaepiKaHue

XapaKTepHCTl/l Ka AeATe/JIbHOCTH oﬁyqaloumxca

PemiaTp 3aa4M Ha [IOUCK U NIEPEUYUCICHUE IIyTEH
B JIepeBe, OIpe/eICHUE YHCiIa BEepIINH uin pédep
B JepeBe, 00xoa OMHApHOTO IepeBa, B TOM YHCIIE C
MIPUMEHEHHEM IIPaBUJIa YMHOMXKECHUSI

Ciny4yaiiHble
COGBITHS
(84)

IIporuBononoxxHoe coObiTHe. Jna-
rpamma Ditnepa. OObenuHeHHE U
nepeceuenue cobwiTuii. HecoBmecT-
HBIe cOOBITHS. DOpMya CIOKEHHUS
BeposiTHOcTed. IIpaBuno ymHOXe-
HUSI BEPOSAATHOCTEN. Y CIIOBHAsI BEPO-
SITHOCTH. HeszaBHUCUMBIE COOBITHS.
IIpencraBinenue ciaydallHOro JKcIe-
pUMeHTa B BUJE JepeBa

OcBavBaTh MOHATHUSA: B3aUMHO IIPOTHUBOIIOJIOXKHEIE
COOBITHSI, OINEpallid HaJ COOBITHSIMH, OOBECIHHE-
HHUE W IepeceueHHne COOBITHH, nuarpamma Diiepa
(Ditnepa—BeHHa), cCOBMECTHbIE M HECOBMECTHBIE
COOBITHS.

H3y4yaTh TeOopeMBbl O BEPOSITHOCTH OOBEIUHCHUS
JIBYX COOBITHI ((POPMYIIBI CIIOKEHUSI BEPOSITHO- CTEH).
PemiaTe 3aja4M, B TOM YHCJI€ TEKCTOBBIC 3aJaun
Ha OIIpeJleJICHHEe BEPOATHOCTEH OOBENWHEHHS U
epeceyeHnsl COOBITHM C TTIOMOIIBIO YHUCIOBOU Ipsi-
MoOH, nuarpamm Diepa, ¢GOpMyIbl CIOKSHUS Be-
posiTHOCTE.

OcBavBaTh NMOHATHA: MPABUIO YMHOXEHUS BEPO-
SITHOCTEH, YyCJIOBHasI BEPOSTHOCTb, HE3aBHCUMBIC
COOBITHSI IEPEBO CIIy4aHOT'O OMBITA.

H3yuyaTh CcBOWCTBa (OmnpeneseHus) HE3aBHCHUMBIX
COOBITHIA.

PemaTh 3a/a4M Ha ONpeeiIcHUE U UCIIOJIE30BaHHUE
HE3aBHCHUMBIX COOBITHH.
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PemiaTh 3a/ja4yM Ha MOUCK BEPOSITHOCTEH, B TOM
HHUCJIC YCJIIOBHBIX, C HCIIOJIb30BAHHUEM J€pE€Ba ClIy-
YaWHOTO OIThITa

060061IEHME,
KOHTPOJIb
(44)

IlpencraBinenue paHHbIX. Onwuca-
TenbHasi crtatuctuka. I padsl. Bepo-
SITHOCTbH CIIy4allHOTO COOBITHS. DJie-
MEHTBI KOMOWHATOPUKHU

IIoBTOPATH U3y4YCHHOC W BbICTPAUBATh CUCTEMY
3HaHUH.

PemiaTh 3aJa4M Ha OPCACTABICHHUE W OITHMCAHHUC
JAaHHBIX C IIOMOIIBIO H3YYEHHBIX XapaKTECPUCTHK.
PemiaTh 3aga4M ¢ npuMeHEeHUEM IrpadoB.
PeluaTh 3aja4M Ha HaXOXKICHHUE BEPOSITHOCTH CIIy-
9alfHOTO COOBITHSI IO BEPOSITHOCTSIM DJIEMEHTap-
HBIX COOBITHH, B TOM 4YHCJIE€ B ONBITaXx C PaBHOBO3-
MOYKHBIMH DJIEMEHTAPHBIMH COOBITHUSIMU.

PemiaTth 3aJa4M Ha HaXOXJICHUC BCPOSITHOCTEH
OOBEINHEHUS U IIEPECEUCHUs] COOBITHIL, B TOM UHC-
JIe He3aBHCHMBIX, C UCHOJIb30BaHUEM I'padUuecKux
OPEICTaBICHUN U JIepeBa CIIy4ailHOTO OMBITA.
Pemiath 3aja4M Ha NepevyrcICHUE KOMOWHAIIMU
(ducna TMepecTaHOBOK, YHCJIAa COYETaHWI), HA Ha-
XOKJICHHUE BEPOSITHOCTEH COOBITUH C MPUMEHEHHEM
KOMOHMHATOPHUKH, B TOM YHCJI€ C HCIOJB30BAaHUEM
TpeyroabHuka [lackamns




9 knacc ( 34 4)

HasBanue
paszesa (TeMbl)
(umcao yacos)

OcHOBHOe cojeprKaHHe

XapaKkTepucTUKa [JeATeJbHOCTH O0GYyYaroIiuXxcs

IloBTOpEHME Kypca
8 ki1acca
(4 4)

IlpencraBnenne panabix. Onwuca-
TelbHasi crarucruka. Onepauuu
Hax coObTusiMu. HezaBHCUMOCTH
COOBITHI

IMoBTOPATEL H3ydyeHHOE U BBICTPAMBATh CHUCTEMY
3HAHUU.

PemiaTh 3aJa4M Ha IPE/ICTaBICHHUE U OIMCaHHUE
JTaHHBIX.

PemaTte 3asa4M Ha HaXO0XIEHHUE BEPOSTHOCTEH
00BbEeIMHEHHS U NIEPECEUYCHUs] COOBITUIH, B TOM YHC-
JIe He3aBHCUMBIX, C UCHOJIB30BaHNEM I'paUIEeCKUX
MIpEeCTaBIICHUI U JepeBa CIy4dailHOro OIbITA.
PewmiaTh 3aja4M Ha IepedyrCcICHUE KOMOWHAIIMH
(4ucna MepecTaHOBOK, YHCJIa COYeTaHWM), Ha Ha-
XOXKJI€HUE BEPOSITHOCTEH COOBITUH C IPUMEHEHUEM
KOMOMHATOPHKH, B TOM YHCJIE C HCIOJB30BaHHEM
TpeyroabHuka Ilackamns

J/1eMeHThbl KOMOH-
HATOPUKHU
(44)

KomOunaTtopHOe IpaBHJIO YMHOXE-
Husi. IlepecranoBku. dakTopuail.
CoueraHuss W YHCIO COYETAaHUM.
Tpeyronsnuk Ilackansa. Ilpaxrtuue-
ckast pabora «Bpraucienue BeposT-
HOCTEH € HMCMOIb30BaHMEM KOMOM-
HATOPHBIX (QYHKIUNW 3IEKTPOHHBIX
TabIUID>

OcBauBaTh NOHATHUA: KOMOWHATOPHOE MPaBUIIO
YMHOEHUsI, YIIOpsIAOUYeHHasl I1apa, Tpolika 00b-
€KTOB, MIEPECTAHOBKA, (haKkTOpHa YHUCIIa, COUeTa-
HME, YHUCJIO COUYeTaHUM, TpeyrojabHuk Ilackars.
PemaThs 3aja4M Ha nepeduCICHUE YIOPSIOUYCHHBIX
rnap, TPOeK, MEePEeYUCI€eHUe NMEPECTAaHOBOK M cOoUe-
TaHUH 3JIEMEHTOB PA3JIMYHBIX MHOXXECTB.

PemuaTk 3a/ja4M Ha NPUMEHEHHE YHCIa COUeTaHUN
B anredpe (cokpaléHHoe yMHOXXeHue, OnHoMm Hero-
TOHA).
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PewniaTh, NpUMeHAA KOMOMHATOPUKY, 3aJa4yd Ha
BBIYHMCJICHHUC BepOSITHOCTefI, B TOM YHCJIC C IIOMO-
IO DJIEKTPOHHBIX TAOJINIL B XOI€ MPAKTUYECKOM
paboTsl

FEOMETpl/I'-IECKaﬂ
BEpPOATHOCTb
(44)

T'eomerpuueckas BepositHOCTh. Ciry-
YaiHbBIA BBIOOP TOYKU M3 (QUTYPHI
Ha IUIOCKOCTH, U3 OTpe3Ka, U3 IyTH
OKPY>XHOCTH

OcBauBaTh NOHATHE reOMETPUISCKON BEPOSITHOCTH.
PewmiaTh 3a/ja4M Ha HaXOXXJIECHHUE BEPOSATHOCTEH B
OmnbITax, NpeaAcCTaBUMBbIX KaK BBI60p TOYCK U3 MHO-
TOYTOJIbHUKA, Kpyra, OTpe€3Ka MM JYyT'd OKPYKHO-
CTH, YUCJIOBOI'O IIPOMEXKYTKA

HcnbiTaHuA
BepHyiu
(6 1)

HWcnerranue. Ycnex u Heynada. Ce-
pHsl HCIIBITAHUM 10 TIEPBOTO ycCIexa.
Hcnerranus bepnyiuu. BepositHo-
CTH COOBITHII B CEpHH HCIIBITAHUHI
Bbepnymu. Ilpaktuueckas padora
«Hcnertanus bepuyinnn»

OcBavBaTh NOHATHUA: HUCIBITAHUE, SJIEMEHTApPHOE
coOpITHEe B HcHBITaHMH (YCIIEX W HEyJaada), cepus
HUCTIBITAaHUH, HACTYTJIEHHE MIEPBOTO ycmnexa (Heyaa-
9M), cepusl UCIBITAaHUNW bepHyIumm.

PemaTh 3aja4yM Ha HaXOXICHUE BEPOSATHOCTEH CO-
OBITUIl B CEpUHU HUCIBITAHUN O MEPBOro yclexa, B
TOM YHCJIE€ C IPUMEHEHHEM (POPMYJIBI CyMMBI I'€0-
METPUUYECKON MPOrpeccuu.

PemiaTh 3aja4M Ha HAXOXJEHHUE BEPOSITHOCTEH
3JIEMEHTApHBIX COOBITHM B cepuu ucnbITaHuii bep-
HYJUJIM, Ha HaXO0XJCHUE BEPOSITHOCTU OIpeHesIEH-
HOI'O YMCJia YCIIEXOB B CEpUHU UcIbITaHUN bepHy .
H3yyaTh B X04€e NpaKTH4YECKON paGoOThbl, B TOM
9HCIIe C TMTOMOIIBIO IMH(PPOBBIX PECYpPCOB, CBOMCTBA
BEPOSITHOCTU B CepUHU UcHbITaHU bepHynu

Ciy4yaiiHas
BeJINYMHA
(6 1)

CryuaiiHasi BeIMYWHA M pacipene-
JleHHue BeposiTHocTed. Maremaru-
4ecKoe OXMIAHHE U JUCIepcus
ciiydailHOM BenuuuHbl. IIpumepsl
MaTEMaTUUECKOTO OKUIAHUS KakK

OCBOMTB NNOHATHUSA: CilydyaiiHas BeJIMYWHA, 3HAYE-
HUE CIydallHOM BEJIMYMHBI, paclpejiejIeHue Bepo-
SITHOCTEH.

H3y4aTh M 06CYKAATh NPpUMEPHI TUCKPETHBIX U He-
MPEPHIBHBIX CIYYaWHBIX BEJIUYUH (POCT, BEC UEIO-
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IIpodowiceHue

HasBaHue
pa3gesia (TeMbl)
(uuciao 4yacon)

OcHOBHOE coaepiKaHue

XapaKTepMCTuKa AeATeJIbHOCTH OﬁyanOILlHXCH

TEOPETUUECKOTO CPEIHETO 3HAUCHUS
BEJIMYUHBI.

TTonsiTve 0 3aKOHE OOJBIIMX YHCEI.
WN3mepeHue BeposATHOCTEH € IIOMO-
mbI0 vacTtoT. I[IlpuMenenme 3akoHa
OOJIBIINX YHCEN

BEKa, YMCIICHHOCTh HAaCEJICHUsI, IPYyTUe N3MEHYH-
BBI€ BEJIMUHUHBI, PACCMAaTPUBABIIIHECS B KypCe CTa-
TUCTHUKH), MOJEIIBHBIX CITy4YalHBIX BEJIUYHH, CBSI-
3aHHBIX CO CIIy9YaWHBIMH OIIBITAMHU (OpocaHte MO-
HETBI, UTPAIILHON KOCTH, CO CIIyJalHBIM BEIOOpOM
U T. I.).

OcBavBaTh MOHATHSA: MAaTEMaTHYECKOEC OXKHUJIAHHUE
CIIy4allHOW BEJIMYMHbI KaK TEOPETUYECKOE CpeaHee
3HAYCHUE, NHCIEPCHs CIIydalHOW BEIWYHHBI Kak
aHaJor JUCIEPCHUH YUCIOBOrO Habopa.

PemiaTe 3aja4M Ha BBIYNCICHHE MaTeMaTHYCCKOT'O
OJKUJAHUs U JUCIEPCUM IUCKPETHOM ciaydalHOM
BEJIMYMHBI 10 3aJJaHHOMY PAaCIpeaesIeHUI0, B TOM
gHCIIe 3a/1a4, CBSI3aHHBIX CO CTpaXxOBaHHEM M JIOTe-
pesiMu.

3HAKOMMTbCA C MaTEeMAaTUUYECKUM OXXHIAHUEM H
IUCIIEPCUEH HEKOTOPBIX pacHpeneeHui, B TOM
4HCJI€ paclpenesieHNus] Clly4YallHOW BEJIWYMHBI
«YHCJIO yCHEXOB» B CEPUM UCHbITAaHUN bepnynu.
H3y4aTh 4acToTy COOBITHUS B OBTOPSIOIIUXCS CITY-
YaiHBIX ONBITaX KaK CIIyYaWHyIO BEJIIMUHHY.
3HAKOMMUTBCA C 3aKOHOM OonbmuX gucen (B popme
Bepnyiuin): npu OOJIBIIOM 4YHCJIE ONBITOB YacTOTa
coOBITHSI OIM3KA K €r0 BEPOSITHOCTH.

PemiaTes 3aa4M Ha M3MepeHNE BEPOSTHOCTEH C IO-
MOIIIBIO YACTOT.
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06Cy>XaaTh pojib 3aKOoHa OOJIBIIUX YKCET B 000CHO-
BaHUMU YaCTOTHOI'O ME€TOoJda HU3MEPCHHS BEPOSATHO-
CTEN.

OGCyXAaTh 3aKOH OOJIBIINX YHCENI KaK MpOsBIie-
HHC CTAaTUCTHYECCKOM YCTOfI‘{PIBOCTPI B U3MCHYMBBIX
SIBJICHHSIX, POJIb 3aKOHA OOJIBIINX YHUCEI B IPUPOIL
" B )XHU3HH YCJIIOBCKAa

06061EHME,
KOHTPOJIb
(10 4)

IlpencraBinenune nanHbix. Onuca-
TeJIbHAsI CTaTUCTHKA. BeposaTHOCTH
CIIy4YallHOTO COOBITHSI. DJICMCHTBI
koMmbOuHaTtopuku. Cry4aiiHble BeJu-
YUHBI U paclpeaeIeHus

IoBTOPATH U3y4YeHHOE U BbICTPAUBATh CUCTEMY
3HaAHHU.

PemiaTh 3asa4M Ha nOpejcTaBieHUE M OMNHCAHUE
JTaHHBIX.

PemiaTh 3aa4M Ha HaXO0XJIEHUE BEPOSITHOCTEH CO-
OBITHIi, B TOM YHCIIC B OIBITaX C PAaBHOBO3MO>KHBI-
MU DBJIEMEHTApPHBIMH COOBITHUSIMH, BEPOSTHOCTEH
OObeIUHCHUSI W TEPECEUYCHUS COOBITHI, BBIYHC-
JSITh BEPOSITHOCTH B OIBITAX C CEepUSIMHU Cilydaii-
HBIX UCHBITAHUN
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