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NOACHUTE/IbHAA 3AMNMUCKA

OBLUAA XAPAKTEPUCTUKA YHEBHOIO MPEAMETA «MATEMATUKA~

Pabouast mporpamma mo MareMaTuke JUisi oOydarommuxcst 5—9
KJIacCOB pa3zpaboTana Ha OCHOBE denrepabHOTO
roCyJapCTBEHHOTO  00pa3oBaTEILHOTO  CTaHJIapTa OCHOBHOTO
oOmiero oOpaszoBaHusi C Y4YETOM UM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, IPEABSBISIEMBIX K MaTEMaTHYECKOMY OOpa3oBaHUIO, U
TpaIuIMi POCCHHCKOro o0Opa3oBaHMs, KOTOPHIE OOECIeUHBAIOT
OBJIAJICHUE KJIIOYEBBIMU KOMIIETEHIIUSIMU, COCTABJISIONIMMH OCHOBY
JUIsi  HENPEepBhIBHOIO 0O0Opa3oBaHUsI W CaMOPa3BUTHS, a TaKkKe
LIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOIO M MO3HABATEIILHOTO
pa3zBuTHsl oOydaromuxcsi. B pabodeil mporpamMe yYTEHBI HJIEU U
noJiokeHus: KoHIlenuuy pa3BUTHs MaTeMaTHYEeCKOT'0 OOpa3oBaHUs
B Poccuiickoii ®enepaunun. B snoxy mudpoBoii TpaHchopmManuu
BCceX c(dep YeIOBEUECKOW JEsITEIbHOCTH HEBO3MOXHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEIIOBEKOM oe3 0a3oBoi
MaTeMaTH4eCKOM IMOATIOTOBKHU. YK€ B LIKOJEMAaTeMaTUKa CIIYyKUT
OIIOPHBIM MPEAMETOM ISl U3YYEHHSI CMEXXHBIX IUCLUIINH, a I10CiIe
IIKOJBl peajJbHOH HEOOXOAWMOCTBIO CTAHOBHUTCS HEIPEPHIBHOE
oOpazoBaHue, qTOo Tpebyer MMOJTHOIIEHHOH 0a3oBoit
0o011eoOpa3oBaTeIbHON MOATOTOBKH, B TOM YHCJIE U MaTeMaTH4e-
CKO#f. OTO 00yCIIOBIEHO TE€M, YTO B HAIIM JHHU PACTET YHUCIO MHPO-
(eccuii, cBsi3aHHBIX C HEINOCPEACTBEHHBIM NPHUMEHEHHEM MaTeMa-
THKH: U B cepe dSKOHOMHUKH, U B OH3HECe, U B TEXHOJIOTMYECKUX
o0nacTsax, U Jaxke B ryMaHUTapHbBIX cepax. Takum obpazom, Kpyr
IIKOJIBHUKOB, IUIsI KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYUMBIM
OpeaAMETOM, PaCIIUPSETCS.

IIpakTHyeckass MOJIE3HOCTh MaTeMaTHKH OOYCJIOBJIEHA TEM, YTO
e€ mpeaMeTOM SBISIOTCS (PyHIamMeHTaJbHbIE CTPYKTYpHI HAIIero
MHUpa: MPOCTPAaHCTBEHHBbIE (OPMBI U KOJUYECTBEHHBIC OTHOIICHUS
OT MPOCTEHIIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, O JIO-
CTaTOYHO CJIOHBIX, HEOOXOIUMBIX Ui Pa3BUTHS HAy4YHBIX U MPU-
KJIaAHBIX uJeh. be3 KOHKpETHBIX MaTeMaTHYECKUX 3HAHUUM 3aTpy/-
HEHO NMOHWMaHUEe NPUHIUIOB YCTPOWCTBA U HMCIIOJIB30BaHUS COBpE-
MEHHOH TEXHHWKH, BOCIPHITHE M HHTEPIpPETalus pa3HOOOpazHOU
COIMATBHOM, YKOHOMHYECKOU, TMMOTUTHUIESCKON HH(pOpMAIIHN, MaJjo -
3¢ dexkTHBHA OBCEHEBHAS MPAKTHYECKasl AesATeIbHOCTh. Kaxaomy
YeJIOBEKY B CBOCHM JKW3HHM TPHUXOIWUTCS BBINOJIHATh Pacy€Thl H
COCTaBIISITh AJITOPUTMBI, HaXOJIWTh W NPUMEHSITH (OPMYIbI, Bia-
JIETh MPAKTHYECKUMH MPUEMaMU I€OMETPUUESCKUX U3MEPEHHUH U 10-
CTPOCHUH, YUTaTh UHPOPMALIHIO, NIPEJICTABICHHYIO B BUIC TA0NUI],



IHarpaMm U rpadukKoB, )KUTh B YCIOBHSIX HEONPEIEJIEHHOCTH U TO-
HUMAaTh BEPOSITHOCTHBIA XapaKTep CIy4YalHBIX COOBITHH.

OJHOBPEMEHHO € pacuIupeHneM cdep NMpUMEHEHUs] MaTeMaTHKHU
B COBPEMEHHOM 0011ecTBEe BCE OoJjiee BaXKHBIM CTAHOBUTCS MaTeMa-
TUYECKUH CTHIIb MBIIUJICHUS, TPOSBISIFONINNCS B ONpPEIeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpoiiecce n3ydeHust MaTeMaTHKH B apce-
Hal 1pu€MOB U METOJZIOB MBIIJICHUS YE€JIOBEKa €CTECTBEHHBIM 00-
Pa3oM BKIIOYAIOTCS MHIYKIWS U AeTYKIIHUsl, 0000IIeHHEe U KOHKpe-
THU3alMsl, aHAJIN3 U CHUHTE3, KiacCH(pUKAIWS U CUCTEeMaTHU3aIHs,
abcTparupoBanue u aHaorusi. OOBbEKThl MaTEMaTHYECKUX yMO3a-
KJIIOYCHHH, MpaBWjia UX KOHCTPYHUPOBAHHSI PACKPHIBAIOT MEXaHHU3M
JIOTUYECKHUX ITOCTPOCHHH, CIIOCOOCTBYIOT BBIpAOOTKE yMeHHs1 ¢op-
MYJIUPOBaTh, OOOCHOBBIBATH U JOKA3bIBATh CYKJACSHUS, TEM CaMbIM
Pa3BUBAIOT JIOTUYECKOE MbIIIJIEHHE. Beaynias poyib IpUHAIICKUT
MaT€MaTHuKEC U B q)OpMI/IpOBaHI/II/I aJTFOpI/ITMHlICCKOI;'I KOMITOHCHTBI
MBIIIJICHUA U BOCITMTAaHUHN yMeHI/Iﬁ ﬂeﬁCTBOBaTB I10 3aJJaHHBbIM aJi-
ropurMamM, COBEPHICHCTBOBATh U3BCECTHBIC 1 KOHCTPYUPOBATH HO-
Bble. B mporiecce pernieHust 3a1a4 — OCHOBOHW y4eOHOM AesiTelIbHO-
CTH Ha ypOKax MaTeMaTUKHU — Pa3BUBAIOTCSI TAK)KE TBOpUYECKas U
MIPUKJIaIHAsI CTOPOHBI MBIIIJICHUS.

OOyuenune mMareMaTHKe J1a€T BO3MOXKHOCTh pa3BUBATh y 00y4Yaro-
IIMXCS TOYHYIO, pallHOHAJIBHYIO U HH(POPMATUBHYIO PeYb, yMECHHE
oTOMpaTh HamOoJee MOAXOASINHE SI3bIKOBBIE, CUMBOJHMYECKHE, I'pa-
(prueckue cpencrBa 1A BBIpaXKCHUS CYKASHUH U HATJISIAHOTO UX
Ipe/ICTaBICHUS.

HeoOxoaumbIM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM
TOJKOBAaHUM SBJISAETCS OOIlee 3HAKOMCTBO C METOJAaMM IO3HAaHUs
JIeiCTBUTEIBHOCTH, MIPEJICTABICHUE O MIPEJAMETE U METOoJax MaTema-
THUKH, UX OTJIMYUM OT METOJOB IPYTUX €CTECTBEHHBIX U I'yMaHHUTap-
HBIX HayK, 00 OCOOCHHOCTSX NPUMEHEHHs MaTEeMaTHKH IS pelie-
HUSI HAyYHBIX W NPUKIAIHBIX 3a7a4d. TakuMm oOpa3om, MaTemaruye-
cKkoe oOpa3oBaHHE BHOCHUT CBOHM BKjIag B (opMUpOBaHHE OOIIEH
KyJIbTYPBI YEJIOBEKA.

H3yuyeHnne MaTeMaTHUKH TaKX€ CIIOCOOCTBYET 3CTETHUYECKOMY BOC-
MUTAHUIO YEJI0BEKa, TOHUMAaHHUIO KPACOTHI M M3SAIIECTBA MaTeMaTH-
YEeCKHUX PaCCY’XJACHUH, BOCIPUSITHIO TE€OMETpHUIECcKuX (hopMm, ycBOe-
HUIO UJEU CUMMETPHUH.

LEAN M OCOBEHHOCTU U3YYEHMA YYEBHOrO NMPEAMETA
«MATEMATUKA>. 5-9 KNACCHI

ITpuopureTHbIMU nesIMKM OOyYEHUsI MaTemMaTuke B 5—9 Kiraccax
SIBIISTIOTCSI:



(popmMupoBaHne NEHTPAIBHBIX MaTEMaTHYECKHUX ITOHATHH (YHCIIO,
BEJIMYMHA, TeoMeTphuecKkas Qurypa, IepeMeHHas, BEpPOSITHOCTD,
(ynkmust), obecmedymBaOMINX TPEEMCTBEHHOCTh W TMEPCIIEKTHB-
HOCTh MaTEeMaTHYE€CKOT0 OOpa30BaHUsI O0OYydYarOIINXCSI;
noaBeAeHHuEe OOydJaroluXcsi Ha JOCTYHHOM JJIsl HUX YPOBHE K
OCO3HAHHUIO B3aMMOCBSI3M MaTe€MaTHKU U OKpPY >Karollero Mupa,
MOHMMaHUE  MaTeMaTUKH Kak dYacTu  oOmeil  KyJIbTypsl
4eJOBEeYECTBA;

pa3BHUTHE HWHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH 00Yy-
YaloUIUXCcs, II03HABaTEJIbHOW AaKTHUBHOCTH, MCCIEI0BATEIbCKUX
YMEHHUM, KPUTUYHOCTU MBIIUICHUSI, UHTEpeca K W3YUYCHHIO MarTe-
MaTHKU;

(popmupoBanne QyHKIHOHATBHON MaTeMaTHYE€CKONW TI'PaMOTHOCTH:
YMEHHUsI paclo3HaBaTh IMPOSIBICHHUS MaTeMaTHYE€CKHUX TOHSITHMH,
O6'beKTOB %1 3aKOHOMepHOCTeﬁ B PpCajlbHbIX JXHWU3HCHHBIX CH-
TyalusiX U IIpHU U3YUYCHUU APYTIUX yqe6HLIX nIpeaAMETOB, IMPOSB -
JICHUsI 3aBUCHUMOCTEH M 3aKOHOMEpHOCTel, (GopMyInpoBaTh HUX
Ha s3bIK€ MaTE€MaTUKH M CcO3J/laBaTh MaTeMaTHYeCKHE MOJENH,
IPUMEHSTh OCBOCHHBIM MAaTE€MaTUYECKUM annapar ulsi PelLIeHUs
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3314, UHTEPIPETUPOBATE U Olle-
HUBAaTh ITOJYYEHHbIE PE3YyIbTaThI.

OCHOBHBIC JIMHUU COJICP)KaHUsI Kypca MareMaTuku B 5—9 kiac-
cax: «Yucna u BBIYHCICHUS», «AJredpa» («AnredOpandyecKkue BbI-
paxkeHUs», «YpaBHEHHS WU HEpaBEHCTBa»), «Dynkuum», «I'eome-
Tpusi» («I'eomerpuyeckue Gurypbl U uUX cBolcTBa», «3mepeHue
TeOMETPUYECKUX BEJIUUYHUH»), «BeposiTHOCcTh M cTatucTHKa». [laH-
HbIC JJUHUU Pa3BUBAIOTCS IMapaJUIEIIbHO, KaxKJass B COOTBETCTBHUU
C COOCTBEHHOM JIOTHKOM, OTHAKO HE HE3aBUCHUMO OJHA OT APYTOH, a B
TECHOM KOHTAaKTe M B3aumoaelcTBuUu. KpoMme 3TOTr0, HX 00BEIUHSIET
JIOTHYECKasi COCTAaBIISIIOIIAsi, TPAJAUIIMOHHO IMpPHCYIlas MaTeMaTHKe
¥ MIPOHMU3BIBAIONIAs BCE MATEMATUIECKUE KyPChl U COJIEpKATEIIbLHBIE
smHud. ChopmynupoBanHoe B DeneparbHOM rocy1apCTBEHHOM 00-
pa3oBaTeIbHOM CTaHAapTe OCHOBHOI'O O0IIero oopa3oBaHus TpeOoBa-
HHUE «YMETh OIIEpHPOBATh MOHITUAMH: OIpEAEICHHUE, aKCHOMa, TEO-
peMa, OKa3aTelbCTBO; YMEHHE pacllo3HAaBaTh HWCTUHHBIE WU
JIOKHBIEBBICKA3bIBAHUS, MPHUBOJUTH NPHUMEPHI M KOHTPIPUMEPHI,
CTPOWTH BBICKA3bIBaHUS W OTPHUIAHUS BBICKA3BIBAHUID» OTHOCHUTCS
KO BCeM KypcaMm, a (OPMHUPOBAHHE JIOTHYECKUX YMEHHHU
pacnpenensieTcs 1Mo BCEM rojlaMm oOy4YeHHs] Ha ypPOBHE OCHOBHOTO

obmrero oOpa3zoBaHUS. CopneprxaHue obpa3oBaHMs,
COOTBETCTBYIOIIlEE IPEAMETHBIM pe3yJbTaTaM OCBOCHHsI pabouei
MIPOTPaMMBl, pactupenenéHHbIM 10 rojgam oOy4eHwus,

CTPYKTYPUPOBAHO TAKHUM o6pa30M, 94TOOBI KO BCEM OCHOBHBIM,



OPUHIIATTHATEHBIM BOMIpOCaM oOyyJarorruecs oOpamanuce
HEOJHOKPATHO, 9TOOBI OBJIAJICHUEC MaTeMaTH4IC CKUMU MOHSATUSIMHA U
HaBBIKAMH OCYIISCTBIISJIOCH ITOCIEI0BATEIBHO W MOCTYHATEIILHO, C
COONMIOACHUEM TIPUHIMNA IIPECEeMCTBECHHOCTH, a HOBBIC 3HAHHUSA
BKJIIOYAJIUCh B OOIIYKD CHUCTEMY MAaTEMaTUYCCKHUX IIPEICTaBICHUMN
00ydYaromuxcsi, paciupsisi W yriryomsis €€, oOpasys IpOYHBIC
MHOYKCECTBCHHBIC CBSI3H.

MECTO YYEBHOIO NMPEAMETA «MATEMATWKA-» B YYEBHOM MJIAHE

B coorBercTBuu ¢ deneparibHBIM TOCYJapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTAHAApPTOM OCHOBHOTO 00IIero oopa3zoBaHusi MaTeMaTHUKa
sBisieTcsl  00s3aTeNIbHBIM — MPEJMETOM Ha  JIaHHOM  YPOBHE
obOpaszoBanus. B 5—9 kmaccax ydeOHbIN mpeameT «MareMaTHKa
TPaIUIIMOHHO U3y4YaeTcs B paMKax CIIEAYIONIMX YUYEOHBIX KypCOB: B
5—6 knaccax — kypca «Maremaruka», B 7—9 Kkjaccax — KypcCOB
«AnreOpa»  (BKJIOYass  DJICMEHTbI  CTAaTUCTUKH W TECOPHUU
BeposiTHOcTel) u «I'eomeTpusi». HacTosiel nporpaMMoi BBOAUTCSI
CaMOCTOSITeNIbHBIN yueOHbIH Kypc «BeposTHOCTh M CTaTUCTHUKA.

Hactosimieit nporpamMMmoi mnpeaycMaTpuUBaeTCs BBIACICHHUE B
y4eOHOM IUJIaHE Ha H3y4YeHue MareMaTHKu B 5—6 kjaccax 5
Y4eOHBIX HaCOB B HEJICJIIO B TEYCHUE KaXKJIOr0 rojia ooydenus, B 7—9
Kiaccax 6 y4eOHBIX 4YacOB B HENENIO B TEUCHHE KaKIOro roja
oOyuenwusi,Bcero 952 y4yeOHBIX yaca.

TemaTnueckoe IJIAaHUPOBAHUE YYEOHBIX KypCOB M PEKOMEHIye-
MO€ paclpejieieHne y4eOHOro BPEMEHHU Il U3YyUYEHUs! OTACIbHBIX
TeM, MPEUIOKEHHbIE B HACTOSIIEH IporpaMMe, Halo paccMaTpHu-
BaTh KaK NPUMEPHBIE OPUEHTHUPHI B IOMOIIL COCTABUTEIIO aBTOP-
CKOM paboueil mporpaMmMbl U MPEKJAE BCEro YUYHUTENIO. YYHTEIb
BIIPaBE yBEJIMYUTH WJIN YMEHBIIUTH MPEII0KEHHOE YHUCIO Y4eOHBIX
JacoB Ha TeMy, UYTOOBI yIIIyOWTBbCSI B TEMaTHKy, Oolee
3aMHTEPECOBABIIYI0O YYEHHKOB, WJIM HAIlpaBUTh YyCHJIWS Ha
OpeooJieHue 3aTpydHEeHUM. JlomycTHUMO TakXe JIOKAIbHOE Iepe-
pacnpeneineHue M IEPECTAHOBKA SIIEMEHTOB COJEPIXKAHUS BHYTPH
ITaHHOTO Kjacca. KoamdecTBO MPOBEPOYHBIX paboT (TeMaTHYECKUNA
W UTOTOBBIH KOHTPOJIb KadyeCTBA yCBOECHMsI y4eOHOTO MaTepualia) u
ux THO (CaMOCTOSTENbHBIE W KOHTPOJBHBIE pPabOTHI, TECTHI)
OCTAlOTCSI Ha YCMOTPEHHE yduTenas. Takke YyYWTeIb BIPaBe
YBEJIMYHUTHh WJIW YMEHBIIUTh UHCIIO YUYEOHBIX 9acOB, OTBEAEHHBIX B
paboueii mporpammMme Ha 0000IIIeHNE, MOBTOPEHNUE, CUCTEMAaTH3AIUIO
3HaHUN oOydaromuxcsi. EaWHCTBEHHBIM, HO TPUHIUNHAIBHO
BaYKHBIM KPUTEPHUEM, SIBIISIETCS] JOCTMKEHUE PE3yJIbTATOB O0yUECHHUS,
YKa3aHHBIX B HACTOSAIIEH MporpamMe.



NJTIAHAPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOIO OBLLErO OBPA30BAHUA

OcBoeHue ydyeOHOro mpeamera «MareMaTuKa»  JIOJKHO
oOecrieynBaTh JOCTWI)KEHHE Ha YpPOBHE OCHOBHOIO OOmIETO
oOpa3oBaHUs CICAYIONIUX JIMYHOCTHBIX, METANPEIMETHBIX |
OpPEeIMETHBIX 00Pa30BaTCIBHBIX PE3yJIbTATOB:

JMMHOCTHBbIE PE3Y/IbTATbI

JImgyHOCTHBIE pe3yibTaThl OCBOCHUS IPOTPAMMbl y4eOHOTO Mpej-
MeTa «MaTemMaThka» XapakTepU3yITCs:

MaTpMoTMyecKoe BOCMMUTaHME:

MPOSIBJICHUEM MHTEpeca K MPOLIJIOMY U HACTOSIIEMY POCCUMCKOM
MaT€MaTHuKH, IHECHHOCTHBIM OTHOIIICHUEM K JOCTHUIKXCHUAIAM
POCCUHMCKMX MAaTE€MaTUKOB W POCCUHCKONH MaTreMaTU4eCKOU
IIKOJIbI, K UCITOJIB30BaAHHUIO OTHUX )IOCTI/I)KCHI/Iﬁ B JPpYIrux HayKaxX 1
OpUKIaaHbIXchepax.

lpaxaaHCKoe M AYyXOBHO-HPABCTBEHHOE BOCMMTAHME:

FOTOBHOCTBIO K BBIMOJIHEHHUIO OOS3aHHOCTEH TIpakIaHWHA U
peanM3anMu €ro nOpaB, HOPEACTaBICHHEM O MaTeMaTHYEeCKHX
OcHOBaxX (PyHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYpP, SBJICHHH,
Opolenyp TpakIaHCKOTO oO0iiecTBa (BbIOOpPHI, OMNPOCHI U TIP.);
TOTOBHOCTBIO K OOCYXIACHHIO 3THUYECKHUX IIPOOJIEM, CBSI3aHHBIX C
OPaKTHYECKUM IPUMEHEHHEM JOCTH)KEHUH HayKH, OCO3HAaHUEM
BQXHOCTH MOpajb- HO-3THYECKHUX NPHUHLHUIIOB B ACSITEIBHOCTHU
YU4EHOro.

TpyaoBoe BOCMMTaHME:

YCTAaHOBKOH Ha aKTHBHOE y4YacTHE B PELICHUH MPaKTUUYECKUX 3a-
Jlad MaTeMaTUYeCKOW HaIlpaBJICHHOCTH, OCO3HAaHHWEM Ba)KHOCTH Ma-
TEMaTUYEeCKOTO oOpa3oBaHUs Ha NPOTSHKEHUW BCEH IKH3HU IS
ycnenrHoi npodeccuoHaIbHON e TeIbHOCTH U Pa3BUTHEM Heo0Xo-
IUMBIX YMEHHI; OCO3HAHHBIM BBIOOPOM UM IOCTPOSCHUEM HWHIHBULY -
aJIbHOM TPaeKTOPUH OOpa30BaHUS M JKU3HECHHBIX IUIAHOB C Y4ETOM
JIMYHBIX WHTEPECOB U OOIIECTBEHHBIX ITOTPEOHOCTEH.

JCTeTMYECKOE BOCMUTAHME:

CIIOCOOHOCTBHIO K YMOIIMOHAIIBHOMY M JCTETHYECKOMY BOCHPHSI-
THIO MaTeMaTUYIEeCKUX OOBEKTOB, 3aJia4, pEeIICHUN, pacCy>XICHUN;
YMEHHUIO BUJIETh MATEMATHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.



ueHHOCTM HAay4HOr o no3HaHMA:

opueHTanuel B ISeSITEIILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4-
HBIX TIPCJICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS UeC-
JIOBEKAa, MPUPOJIBI U OOMIECTBAa, TIOHUMaHUEM MaTeMaTHICCKON Ha-
VKU KakK c(hepbl UCIIOBCUYCCKON NCATCIILHOCTH, dTAIOB €€ pa3BUTHS
U 3HAQYUMOCTH JJISI Pa3BUTHS [TUBUJIN3AIIUN; OBJIAJICHUEM SI3BIKOM
MaTeMaTHUKH U MaTEeMaTHYCCKON KYyJIbTYPOUW KaK CPEJIICTBOM IMO3Ha-
HUSI MUPa; OBJIAJICHUEM ITPOCTCUIITMMHU HaBBIKAMH UCCIICTOBATCITb-
CKOHM OesSITECIBHOCTU.

®usnyeckoe BocnmTaHMe, HOPMMPOBaHUE KyJIbTYpbl 340POBbSA M 3MOLMO-
Ha/IbHOro 6/1aronoyyYms:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTHUECKHe 3HaHUsI B MHTEpecax
CBOEr0 3/I0POBBbsI, BEJACHUs 3J0POBOr0 0Opa3a >XU3HU (310pOBOE IH-
TaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATHH W OTIbIXA, pEryJisipHas
(¢uznueckasi akTHBHOCTB); C(DOPMHUPOBAHHOCTHIO HaBbIKa pedJieK-
CUM, IPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TaKOro e IpaBa
Ipyroro 4ejoBeKa.

JKOIOrMyecKoe BOCMMUTaHUE:

OpHEeHTanMel Ha MPUMEHEeHUE MaTeMaTHYeCKUX 3HaHUN 115 pe-
LICHUA 3aa4 B 00JIACTH COXPAaHHOCTH OKpY>Karollel cpenbl, IJIaHu-
POBaHMA IOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX ITOCIICACTBHU IJIs1
OKpY>Kalollleil cpelbl; OCOZHAHUEM INI0OAIBHOIO XapakTepa 3KO0JIo-
THYECKHUX NMPOOJIEM U IMyTeHd UX PELICHUS.

JIMYHOCTHbIE pe3y/ibTaThl, 06eCNeYMBaoLLME aaNnTaUMio 0BYHaIOLErocsa K M3-
MEHSIOLLMMCSA YC/IOBMAM COLMaSIbBHOM M NPUPOJHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBMSIX HEONpPEAEIEHHOCTH, IIO-
BBILICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO
JIeSITEIIbHOCTh, B TOM YHCJIE€ YMEHHE YUUTHCS y IPYTHUX JIOASH, IpH-
oOpeTarp B COBMECTHOH JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIUH U3 OIBITA APYTHX;

HEO0OXOIMMOCTHIO B (POPMHUPOBAHUN HOBBIX 3HAHUN, B TOM UHCIIE
bopmynupoBaTh HIEH, NOHSITHS, THIOTE3bl 00 OOBEKTax M sBIe-
HUSAX, B TOM 4YHCJIE paHee HE HM3BECTHBIX, OCO3HAaBaTh NAC(HUIIUTHI
COOCTBEHHBIX 3HAHHUHW M KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pas-
BUTHE;

CHIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYyaIHIO, BOCIPHUHU-
MaTh CTPECCOBYIO CUTYAIIHMIO KaK BBI3OB, TPEOYIOIINI KOHTpPMeED,
KOPPEKTHPOBATh NPUHUMAaEMbI€ PEIICHUSI U IEHCTBUS, (POPMYJIH-
poBaTh M OLICHUBATh PHUCKH U MOCJIEJICTBUS, (POPMHUPOBATH OIIBIT.
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METAMPEAMETHbIE PE3Y/IbTATbI

MCTaHpeﬂMeTHBIC pe3yJibTaTbl OCBOCHUA MPOTpPaMMBbI yq€6HOI‘O
opeameTa «MaTeMaTI/IKa)) XapaKTCPpU3YIOTCA OBJIAJJCHUCM yHueep-
CANbHBIMU NO3HABATNEABHLIMU 0eliCINBUAML, YHUBEPCAAbHLIMU
KOMMYHUKAMUBHbIMU OelicmeusmMu U YHUBEPCANbHbIMU pe2Y-
AAMUGHBIMU JelicmEUsAMU.

1) YHusepcaabhble noO3HABaAMeEAbHbLE Oelicmsus obecnevuusa-
om @gopmuposarue 6a308blX KOZHUMUBHbIX NPOUECCO8 00yqaro-
wuxca (oceoenue memodo8 NO3HAHUS OKPYliCAloOwe20 Mupa; npu-
MeHeHlUe Jno02uvecKux, uccaedosamensbckux onepauuti, ymeHuil
pabomamb ¢ uHgopmauueil).

ba3oBble normnyeckue AeﬁCTBMFII

BBISIBJISITH M XapaKTepHU30BaTh CYIIECTBEHHbIE INPU3HAKW MaTeMa-
TUYECKUX OOBEKTOB, IMOHSTHH, OTHONIEHUH MEXIY ITOHSTHSIMH;
¢dopmynupoBaThk omnpejiesieHusI NOHSITHI;, YyCTaHaBJIUBATh CyIIe-
CTBCHHBIA NMPHU3HAK KIacCU(pUKAIIUKI, OCHOBAHUS 151 000OIICHUS U
CpaBHEHUSsI, KPUTEPHUH ITPOBOJIMMOTO aHaJIN3a;

BOCIIpUHUMATB, (POpMyIHpOBaTh U MPeoOpa3OBBIBATH CYIKJICHUS:
YTBEpAHUTEIbHbIC U OTpULATeNbHbIC, €IUHUYHbIC, YacCTHbIC U 00-
LIIME; YCIOBHBIC;

BBISIBJISATh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPO-
TUBOpeuns B (akTax, JAaHHBIX, HAOIIOACHUSX U YTBEPKACHUSIX;
npejJlaraTb KpUTEPUHU IJIs1 BBISIBICHUSI 3aKOHOMEPHOCTENH U IPO-
THUBOPEYU;

JleN1aTh BBIBO/IBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, 1€y KTUBHBIX 1
WHIYKTUBHBIX YMO3AKIIOYECHUM, YMO3aKJIIOUEHUH 110 aHAJIOTUH;
pa3bupaTrh JOKa3aTeJbCTBa MAaTEMaTHUYECKHUX YTBEpPXIACHUH (mps-
MBbI€ U OT HNPOTHUBHOIO), IMPOBOJIUTH CAMOCTOSATEIBHO HECIIOXKHBIE
JIOKa3aTeIbCTBA MaTE€MaTHYEeCKNX (PAKTOB, BBICTpPAMBATH apry-
MEHTAIUIO, TPUBOAUTH IPHUMEPBI M KOHTPIPUMEPHI; OOOCHOBBHI-
BaTh COOCTBEHHBIE PACCYXICHUS;

BBIOMpATh CHOCOO pemieHusT y4eOHOUW 3amadu (CpaBHUBATh He-
CKOJIBKO BapMaHTOB PELICHMS, BBIOMpATh HanOoOJIee ITOIXOISIIHIHIC
Yy4ETOM CaMOCTOSITEIbHO BBIJCIIEHHBIX KPUTEPHUEB).

basoBble MCCleL0BATENbCKME [EUCTBUS:

HCIIOJIB30BaTh BONPOCHI KaK HMCCIIENOBATEIbCKUA MHCTPYMEHT IO-
3HaHUS, (OPMYITHPOBATH BOIPOCH, (QUKCHUPYIOMIHE MPOTHUBOPE-
4qpe, mpo0iIeMy, CaMOCTOSTEIIFHO YCTaHABJIMBATh MCKOMOE M JaH-
HOe, (OpMHPOBATH THIIOTE3y, ApTYMEHTHPOBATH CBOIO ITO3UIIHIO,
MHCHHUE;
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OPOBOJUTE IO CAMOCTOSITCIILHO COCTAaBICHHOMY IUIaHY HECIOX-
HBIA DKCIIEPUMEHT, HEOOJBIIIOE WCCICIOBAHUEC MO yCTAHOBIJICHUIO
O0COOCHHOCTEH MaTeMaTUYeCKOT0 O00beKTa, 3aBUCHUMOCTEH OOBEK-
TOB MEXIy COOOI;

CaMOCTOSITEIbHO (hOPMYITHUPOBATh OOOOICHHUS W BBIBOABLI IO pe-
3yJIbTaTaM IIPOBCIAEHHOTO HAOJIOJICHUS, WCCIICIOBAaHUS, OIICHU-
BaTh JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000 -
IICHUIA;

OPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIPOIECCa, a TaKXKE BBI-
JIBUTATh IIPEJMNOJIOKECHHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

Pa6oTa ¢ MHDopMaLmed:

BBISIBJISITH HEJIOCTAaTOYHOCTh M HM30BITOYHOCTH MH(pOpMAIUU, JaH-
HBIX, HECOOXOTUMBIX JUISl PENICHUs 3a7aduu;

BBIOUpATh, aHAIW3UPOBATh, CHUCTEMAaTU3UPOBATH W HHTEPIPETH -
poBaTh HH(pOPMAIUIO PA3IUYHBIX BUJIOB U (hOPM MPEICTABICHHUS;
BbIOUpaTh (GopMy TmpeacTaBieHUs WH(POpPMAIMM W HILIIOCTPHUPO-
BaTh pelraeMble 3aJla4v cXeMaMHu, JuarpamMamu, WHOH rpadu- Ko
1 UX KOMOHHAIHSIMU,

OLICHUBAaTh HAA&KHOCTh HH(POpPMAIUM TI0 KPUTEPHUSIM, MPEIIIO-
JKEHHBIM yYHTEJIeM HIH C(HOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

2) YHugepcanvbHble KOMMYHUKAMUBHbBLE Oelicmaus obecnevu-
8a0M cHoPMUPOBAHHOCTL COUUANLHBIX HABBIKOE 00YHAWUXCSL.

O6lueHme:

BOCIIPHHUMATL U (POPMYJIHPOBATh CYXKACHHUS B COOTBETCTBUH C
YCIIOBUSIMH M LEISMHU OOLIEHHUS; ICHO, TOYHO, TPAaMOTHO BEIPaXKaTh
CBOIO TOYKY 3pE€HHS B YCTHBIX M HHCHBMEHHBIX TEKCTax, JdaBaThb
MOSICHEHHUsI 110 XOAYy PpeLIeHHWs 3aJadd, KOMMEHTHPOBATh
IOJIy4YEeHHBII pe3ysbTaT;

B XOJe OOCYXJIEHHMs 3aJaBaTh BOIPOCHI IO CyHIECTBY oOcCyXIae-
MOl TEMBI, IPOOJIEMBbI, pelIaeMOU 3aJadu, BHICKA3bIBaTh HJICH,
HaIleJICHHBIC Ha IOUCK PEIICHHUS; COITOCTABIISITh CBOU CYKICHUSIC
CY)XKIEHHUSIMH JPYTHX YYaCTHUKOB nHajiora, oOHapy>KUBaThb pas-
JIUYHE U CXOJICTBO MO3UIINN; B KOPPEKTHOU dopme popmympo-
BaTh Pa3HOIJIACHUs, CBOM BO3PAKECHUS;

MPEeACTAaBIATh pe3yJbTaThl pELIeHUs 3aJadd, OKCIIEpUMEHTa,
UCCIEeOOBaHUs, TNPOCKTAa, CaMOCTOSTEIBbHO BBIOUpaTh (opmar
BBICTYIUICHHSI € Y4E€TOM 3ajad Ipe3CeHTAllMH H OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBo:

NOHUMATh YU MCHOJIB30BaTh NIPEUMYyIIECTBA KOMaH/THOW U MHJH-
BU/IyaJIbHOW paOOThI IPHU PEHICHUN y4YeOHBIX MaTeMaTHYECKUX
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3a1a4; NpUHHUMATh I€JIb COBMECTHOW JESATEIILHOCTH, IUIAHUPO-
BaTh OPTraHHU3aIMIO0 COBMECTHOW pabOTHI, pacIlpeAessiTh BUIBI pa-
00T, ToroBapuBaThCs, 0OCYXXJaTh IPOIECC U pe3yabTaT paboTHI;
000011aTE MHEHHUSI HECKOJBbKHUX JIFOACH;
y4acTBOBATh B IPYHNIIOBBIX (popmax padoThl (00CyXIeHHs, OOMEH
MHEHHSIMHA, MO3TOBBIC IITYPMBI W Jp.); BBINOJHATH CBOIO YacTh
paboThl M KOOPJIMHHUPOBATH CBOMW JCHCTBUS C APYTHMH YiI€HAMU
KOMaH/Jbl; OIIEHUBAaTh Ka4eCTBO CBOETO BKjaaa B OOMIMN MPOIYKT
o KpUTEpHsIM, CHOPMYJIUPOBAHHBIM YyYAaCTHHUKAMH B3aWMOJICH -
CTBHSI.

3) YuusepcanvHvle pe2yasmueHsle delicmeaus obecneuugarom
@dopMuposaHue CMbICAOBBIX YCMAHOBOK U HCUSHEHHbBIX HABbLIKOS
AUYHOCMU.

CamoopraHu3aums:

CaMOCTOSITEILHO COCTaBIISITh IUIaH, QJITOPUTM pEIISHHs 3a7adu
(MM eTo 4acTh), BEIOUPATh CIIOCOO penIeHUs! ¢ y4ETOM UM EIOIIHXCS
pecypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh U
KOPPEKTHPOBaTh BapUaHThI pPEIISHUI ¢ y4€TOM HOBOUW mH(pOpmMa-
LU H.

CaMOKOHTPO/Ib:

BJIaZIETh CIIOCOOAMH CaMONPOBEPKH, CAaMOKOHTPOJISI Ipolecca U
pe3yabTara pelIeHUs MaTeMaTU4eCcKOM 3a1auu;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPU PEIICHUUN
3a7a4M, BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX
00CTOATENBCTB, HAWIEHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH;
OLICHUBaTh COOTBETCTBUE pE3yJibTaTa JEATEIBHOCTH ITOCTABJICH -
HOM [EeNIM M YCIIOBUSIM, OOBSICHITH HPHUYHHBI HOCTHIKEHUS HIHA
HEJIOCTIDKEHHUS I[elIH, HAXOOUTh OIIMOKY, JaBaTh OIEHKY IMPHOO-
PETEHHOMY OIIBITY.

NMPEAMETHbBIE PE3Y/IbTATbI

IIpenmeTHbie pesynbTaThl ocBoeHusi [IpumepHoii paboueit mpo-
rpamMMBbl IO MaTe€MaTUKE IMPEACTABICHBI MO rojgaM OOydeHHus B clie-
IYIONINX pa3jiesax MporpaMMbl B PAMKaxX OT/IEIbHBIX KypCOB: B 5—
6 kaccax — Kypca «Maremartuka», B /—9 Kiraccax — KypCOB
«Anrebpay», «I'eomerpus», «BeposITHOCTh U CTATUCTHUKA.

Pa3zBuTHe nOormuecknx NpesicTaBICHUN U HABBIKOB JIOTHYECKOTO
MBIIIICHUSI OCYIIECTBIISIETCS] HA MPOTSHKEHUHM BCEX JIET OOyUeHHS B
OCHOBHOM MIKOJIE€ B paMKaX BCEX Ha3BaHHBIX KypcoB. [Ipeanonara-
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€TCsI, 9YTO BBIITYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOUTH BBICKA3bI-
BaHUSI U OTPHUILIAHWS BBICKAa3bIBAaHWH, pacrio3HaBaTh UCTHHHBIE U
JIO’KHBIE BBICKA3bIBAHUSI, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI,
OBJIaJleeT MOHATUSIMU: OIpPEeAEeIICeHHUE, aKCUOMa, TeopeMa, JoKa3a-
TEIIBCTBO — W HAYYWUTCSI MCIIOJIL30BaTh WX IMPH BBINTOJIHESHUHN
Y4eOHBIX U BHEYUYEOHBIX 3aJ1ad.
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PABOYAA MPOrPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5-6 KJIACCbI

LUEAN U3YHEHMA YHEBHOI O KYPCA

ITpuopureTHbIMU NEISIMU OOyYEHUsI MaTeMaTuke B 5—6 Kiraccax
SIBJISTEOTCSI:
NpoJOJKEHNE  (POPMHUpPOBAHHUST  OCHOBHBIX  MaTeMaTHYECKHUX
MOHSATHH  (4HCIIOo, BEJIMYMHA, reoMeTpuyeckas  ¢Gurypa),
oOecrieuynBaromux MIPEeeMCTBEHHOCTh " MEPCIEKTUBHOCTh
MaTeMaTH4YeCKOTO 0Opa30oBaHMsl 00yYarOIINXCs;
pa3BUTHE WHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH
0o0ydJaronuxcsi, NO3HaBaTEIbHOW AaKTUBHOCTH, HCCIIEIOBATEIILCKUX
YMEHUH, HHTEepeca K U3yYCHHUI0O MaTeMaTHKU;
MOJIBEICHUE OOYydYaroIUXCsl Ha JIOCTYITHOM JUII HUX yYPOBHE K
OCO3HaHUIO B3aUMOCBSI3U MaTEMaTHKH M OKPY>KaIOIIEero MUPa;
popmupoBanne (QyHKIIUMOHAIBLHOW MaTeMaTHYeCKOW TI'PaMOTHO-
CTH: YMEHHSI pacno3HaBaTh MaTeMaTH4YeCKHe OOBEKThl B pealib-
HBIX >KHM3HEHHBIX CHUTYyallUsX, MPUMEHSITh OCBOCHHBIE yMEHUS
ISl PEUIeHHs] NPaKTHKO-OPUEHTHPOBAHHBIX 3axad, HHTEPIPETH-
poBaTh IOJy4YEeHHBIC pe3yJIbTaThl M OLEHHBATh UX Ha COOTBET-
CTBHE IPAKTUYECKONW CUTyalLlH.

OCHOBHBIC JIMHHUHM COACPXKAaHHUS Kypca MaTeMaTuKu B 5—©6
Kjaccax — apudMeTrHyeckas H = TeoOMeTpHUYecKas, KOTOpbIe
pa3BUBAIOTCS MMapajuIeIbHO, KXKAasi B COOTBETCTBHHU C COOCTBEHHOU
JIOTUKOMN, OJIHAKO, HE HE3aBUCHUMO OJHA OT JPYyroM, a B TECHOM
KOHTAaKT€ M B3auMozAeucTBHM. Takke B Kypce IPOUCXOAUT
3HaKOMCTBO C 3JIEMEHTaMH ajreOpbl U ONUCATEIILHON CTaTUCTUKU.

H3ydenue apudmeTnueckoro marepuajlia HadYMHAETCS CO CHUCTe-
MaTH3alUM M Pa3BUTHUsS 3HAHMM O HATypaJbHBIX 4YHCIaX, IOJYy-
YEeHHBIX B HaYaJIbHOW mikoje. IIpu 3TOM cOBEpIIEHCTBOBAaHUE BBI-
YHUCIIUTENBHON TEXHUKH U (HOPMHUPOBAHUE HOBBIX TEOPETHYECKHX
3HAaHUW COYETAETCS] C PA3BUTHEM BBIYMCIWTEIBHON KyJIbTYypHI, B
YaCTHOCTH ¢ OOydeHHEeM MPOCTESHIINM NMpuEMaM NPUKUIKH U OLCH-
K{ PEe3yJIbTAaTOB BBIYHCICHUU. V3ydeHne HaTypaJIbHBIX YHUCEI MPO-
nojpkaeTcsi B 6 Kiracce 3HAKOMCTBOM C HadaJIbHBIMH TOHSTHSMH
TEOPHUU JIETUMOCTH.

Jpyroit KpynHBIH 60K B COZIEp)KaHUU apU(PMETUISCKON ITMHUH —
310 npodu. Havamo n3ydeHuss OOBIKHOBEHHBIX M JECATHUYHBIX IPO-
Oeil oTHeceHO K 5 Kitaccy. DTO MEPBBIM 3Talm B OCBOSHHUM ApOOei,
KOorja MNPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HAESIMH, HOHSATHUSIMH
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TeMbl. [Ipu 3TOM paccmoTpeHne OOBIKHOBEHHBIX JNPOOEH B ITOJTHOM
00bEMe MpenmecTByeT H3YyUYeHHIO JIECATUYHBIX Ap0o0Oei, 4To 1eieco -
00pa3HO € TOYKHM 3PEHUs] JIOTUKHW H3JI0KCHUS YHCIJIOBOW JIWHUMH,
KOTJla ImpaBwia 1eUCTBUH C AECITUIHBIMU APOOSIMA MOYKHO OOOCHO-
BaTh Y)X€ M3BECTHBIMH QJTOPUTMaMH BBIMIOJIHEHUSI JIEWCTBUH C
OOBIKHOBEHHBIMH JPOOSMH. 3HAKOMCTBO C JECSITHYHBIMU JpOOsiMU
pacuimpuT BO3MOXKHOCTH JJIsi TOHUMAaHUs OOydYaroIMMUCS TpH-
KJIaJJHOTO TIPUMEHEHUsI HOBOM 3alMCH NPU U3YUYECHHUH JIPYTUX Tpe-
METOB M IIPH NMPAaKTHYECKOM Hcnoib3oBaHuu. K 6 Kiaccy oTHecéH
BTOPOM dTan B M3YYEHUH JIpOOEH, IJie MPOUCXOIUT COBEPIISHCTBO -
BaHUE HABBIKOB CpaBHEHHsI M mpeoOpa3oBaHusi ApoOeil, OCBOCHUE
HOBBIX BBIYHMCIIUTEIILHBIX AJITOPUTMOB, OTTAaYMBAaHUE TEXHUKU BBI-
YHUCJICHWH, B TOM 4YHCJIE 3HAYCHHH BBIPAKECHHH, COJEpXKalluX U
OOBIKHOBEHHBIE, U JIECATUYHBIE JIpOOU, YCTAHOBIIEHUE CBSI3€H MEX-
Iy HUMH, pacCCMOTpEHHE NPUEMOB pelIeHus 3a7a4d Ha apoou. B Ha-
yasie 6 Kjacca IPOUCXOAUT 3HAKOMCTBO C IOHSTHEM MPOICHTA.

OCO6CHHOCTI)}O HN3YYCHUS IMOJTOKUTECIIbHBIX U OTPUHATCJIIbHBIX YN -
CEeJI ABJISICTCS TO, YTO OHU TAKXKXE MOTYT paccMaTpuBaThHCSA B HECKOJIb-
KO 3TamnoB. B 6 knacce B Hauase usydeHus: tTemsl «llonoxxurensHbie
U OTpULATENbHBIEC YHcia» BblAensercsa noarema «llensie uncnay», B
paMKax KOTOPOMW 3HAaKOMCTBO C OTPpULATEJIBbHBIMU YMCIAMHU WU OEH-
CTBUSIMU C IOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIAMHU IIPOUC-
XOJUT HAa OCHOBE COJEPKATEIbHOIO MOAX0Aa. DTO MO3BOJISIET HA J10-
CTYIIHOM YPOBHE ITO3HAKOMHUTH Yy4YalllUXCsl MPAaKTHUYECKH CO BCEMHU
OCHOBHBIMHU IOHSATHUSIMH TEMBI, B TOM UHCJIE U C IIPAaBUIIAMH 3HAKOB
MpU BBINIOJIHCHUU apudMeTHUYEeCKUX AeicTBuil. M3ydenue paruo-
HAJIBHBIX YHCEJ Ha HTOM HE 3aKOHYHTCS, a OyJeT MPOJOJDKEHO B
Kypce anreOpbl 7 Kjacca, 4TO CTaHeT CISAYIOIIMM IPOXOJIOM BCEX
MPUHIHUIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3/ejeHUEe TPYIHOCTEH
oOJleryaeT BOCIIpHATHE MaTepHalia, a paclpeneieHHe BO BPEMEHU
CIIOCOOCTBYET IPOYHOCTU IIPUOOPETACMBIX HABBIKOB.

IIpu oOydyeHHM pemIeHWI0 TEKCTOBBIX 3allad B 5—O6 Kjaccax HcC-
MOJIB3YIOTCS  apudMeTndeckue NpuUEMBI pelieHus. [eKCTOBbIe
3a/1a4M, perIaeMple IPHU OTPAOOTKE BBIUMCINUTEIBHBIX HABBIKOB B5—
6 kiaccax, pacCMaTpUBAIOTCs 3aJa4d CICAYIOINIMX BHJIOB: 3aJa4u
Ha JBW)KEHHWE, Ha 4YacTH, Ha IIOKYIIKM, Ha paboTy H TIpou3-
BOJMTEIILHOCTH, HA MIPOIEHTHI, HA OTHOWICHUs B npornopuuu. Kpome
TOTO, OOydYaroIIuecs: 3HAKOMSTCS C NpUEMAaMH peHIeHHS 3al1ad
nepe0opoM BO3MOJXKHBIX BapHAHTOB, ydaTcs padoraTh ¢ WHpOpMa-
nuei, mpencTaBiIeHHON B (opMe TabimI WM TuarpaMm.

B pabGoueii mnporpamMme TIpeAycMOTpeHO  (OpMHUpPOBAHHE
MPOTIEACBTHYECKNX areOpandecKkux mpeacTraBieHnii. Byksa
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KaK CMMBOJI HEKOTOPOIr'O 4HucJia B 3aBUCUMOCTH OT MaTeMaTHYECKOTO
KOHTEKCTa BBOJMTCS NOCTENEHHO. bykBeHHas CHMBOJIMKA IIHPOKO
HCIIOIB3YETCsl TIPEXkJIe BCEro JUIsl 3allMCH OOMIMX YTBEPXKICHUH H
MpeUIOKEeHUM, GOpMyJI, B YACTHOCTH JUISI BBIYHCIICHUS T'€OMETPH-
YEeCKHUX BEJIMYMH, B KaUEeCTBE «3aMECTHUTEIIsD» YMCIIa.

B kxypce «Marematukn» 5—6 kiaccoB OpeAcTaBiI€Ha HarJsgHas
reoMeTpHsi, HallpaBJIEeHHasi Ha Pa3BUTHE OOpPa3HOro MBIIUICHUS,
IIPOCTPAHCTBEHHOTI'O BOOOPaXKEHMS, U300pa3sUTEIbHBIX YMEHUHN. DTO
Ba)KHBIN 3Tall B U3y4YEHUH I'€OMETPUHU, KOTOPHII OCYIIECTBISIETCS
Ha HaIVIAOHO-IPAaKTUYECKOM yPOBHE, OIIUpaeTCs Ha HarJIsiAHO-00-
pa3Hoe MbIIUIeHHe 00ydJaromuxcsa. boabias pojlb OTBOAUTCS IpaK-
TUYECKON AESITEIBHOCTH, OMNBITY, DKCIEPUMEHTY, MOJECIUPOBAHUIO.
OOyuaroniuecss 3HaKOMSTCSI ¢ TEOMETPUUECKUMHU (PUTypaMHU Ha ILIO-
CKOCTH M B IPOCTPAHCTBE, C UX MPOCTEUIINMHU KOH(PUTYPAILTUSIMHU,
ydaTcs U300pakaTh UX Ha HEJIMHOBAHHOW M KjeTdaToOM Oymare,
paccMaTpuBarOT UX MpocTeiinre cBoiicTBa. B mpoliecce nsyueHus
HaIJISIIHOM reOMETPHUHN 3HAaHUsI, NOJYUYeHHbIE O0yJYarolIMMHUCs B Ha-
4JaJIbHOM IIKOJIE, CHCTEMAaTU3UPYIOTCSI U PACHUIUPSFOTCS.

MECTO YYEBHOIO KYPCA B YYEBHOM MJAHE

CoryacHo yuyeOHOMY IUIaHy B 5—6 Kilaccax M3y4aeTcsi HHTerpu-
poBaHHBIH npeaMeTr «MaTtemaTrkay, KOTOPbIi BKIIIo4aeT apudme-
THUYECKUN MaTeprall U HarjisiJHY 0 FT€OMETPHUIO, a TAK)KE ITPOIIC/ICB-
THYECKHE CBEJACHUS U3 alNreOphl, 2JIEMEHTHI JJOTUKH U HaYajia OIH-
CcaTeJIbHOW CTATUCTUKH.

V4eOHBIN miIaH Ha M3y4YEeHHUE MaTEeMaTUKHU B 5—6 KJjlaccax OTBO-
IAT HE MEHee 5 y4eOHBIX YacOB B HEJEJIO B TEUEHHE KaKIOI'o roaa
oOyuenwusi, Bcero He MeHee 340 yueOHBIX 4YacOB.

COAEPXAHME YYEBHOI O KYPCA (IO rOAAM OBYYEHMA)
5 knacc

HamypaavHble vucaa u Hyasv

HarypanpHoe uucio. Psm HatypamsabIXx uncen. Yucmo 0. M30-
OpakeHHe HATyPAIBHBIX UHCEJI TOYKAMH Ha KOOPAWHATHOM (YHCIO-
BOW) MIPSIMOT.

ITosnnmonHasi cucrema cumcieHus. Pumckass HyMmepanusi Kak
MpUMEp HEMO3WIIMOHHOW CHCTEMBI CUHCIeHUs. JlecsiTHdHas cHUCTe-
Ma CUMCIICHMUSI.

CpaBHEHHE HATypaJIbHBIX YHCEJI, CPABHEHUE HATYPAIbHBIX YHUCEI
¢ HynéM. CriocoObl cpaBHeHMs. OKpyTrieHNEe HATypajlbHBIX YHCEII.
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CroxeHue HaTypaJbHBIX YHCEI; CBOWCTBO HYJS IIPU CIOKCHUU.
Brerauranue kak aeiicTBue, oOpaTHOE CIIOKEHHIO. Y MHOKEHHUE Ha-
TypaJdbHBIX YHCEJ; CBOWCTBAa HYJISI U CHUHUILI TPU yMHOXXCHUH.
Jenenwne kak neicTBue, oopaTrHOe yMHOXXEHUIO. KOMIIOHEHTHI Aei-
CTBHUH, CBsI3b MexJy HHUMH. [IpoBepka pesyibrara apudmeruyec-
koro pneMicrBus. IlepemecTuTenbHOe€ M coueTaTEIbHOE CBOMNCTBA
(3aKOHBI) CJIOKEHHUS W YMHOCHUSI, PaCIIPCICIUTECIFHOS CBONWCTBO
(3aKOH) YMHOKCHHUSI.

Hcnonp30BaHue OYKB JUII 0003HAYCHUST HEU3BECTHOIO KOMIIO-
HEHTa U 3aITMCH CBOWCTB apu(METHYECKUX ACHCTBHH.

JleauTenu U KpaTHBIE YHMCJIa, pa3JIo)KeHHe Ha MHOXuTenu. I1po-
CThIC U cocTaBHbIC yncia. [I[puzHaku nearumoctu Ha 2, 5, 10, 3, 9.
JleaeHue ¢ ocTaTKOM.

CreneHb C HaTypaJbHBIM ITOKa3aTeJeM. 3aIllich 4YHUCia B BUJIC
CYMMBbI pa3psiIHBIX ClaraeMbIX.

YucioBoe BbIpakeHHE. BbrluncieHne 3Ha4eHU YMCIIOBBIX BbI-
Pa’keHHH; TTOPSIIOK BBIITOJHEHUS JiercTBUil. Micmoib3oBaHue Mpu
BBIYHUCJICHUSIX TEPEMECTUTEIBHOIO W COYETaTelIbHOIO CBOWCTB
(3aKOHOB) CJIOKEHHUS U YMHOKEHHUS, paclpe/IeINTEILHOI0 CBOMCTBA
YMHOKCHHUSI.

/Ipo6u

IIpencrasienue o ApodOU Kak crocoOe 3amrcu YacTH BEIIWYHHBI.
OO6bikHOBeHHBIE ApoOu. [IpaBribHbIe U HenpaBUIIbHBIE ApoOu. Cme-
1IaHHasi ApoOb; MpPEJICTaBIICEHUE CMELIaHHOW ApoOW B BHUJIE HeEIpa-
BUJILHOHM JAPOOH M BBIJICJICHUE [EJION YacTH YHCia U3 HeNpaBUIbHOU
npobou. M3o6pakenue apoOeil ToukaMu Ha 4YHUCIOBOM mpsimoii. Oc-
HOBHOE cBoiicTBO nipo6u. Cokpanienue apodeii. [IpuBenenue npoou
K HOBOMY 3HameHatento. CpaBHeHue JpoOeii.

CroxeHue U BhIYUTaHHE IpoOeil. YMHOKEHHUE U JiejeHue Ipo0eii;
B3aUMHO-00paTHbIe ApoOu. Haxox1eHue 4acTu LEeI0ro 1 1ejioro o
€ro YJacTH.

Hecstuanas 3amucek apo6eit. [IpeacraBineHne OecITUIHON ApoOH
B BHJIe OOBIKHOBeHHOH. M300pakeHue NECSITUYHBIX ApoOeil Touka-
MU Ha 9UCIOBOU mpsiMoii. CpaBHEHHE OECATHUYHBIX ITPOOCH.

Apudmernaeckne IEHUCTBUS ¢ ASCATUIHBIMUA Apobsmu. OKpyTIe-
HUE JIEeCITUIHBIX IPOOCH.

Pewenue mexkcmoeavix 3adau

Penrenne TeKCTOBBIX 3a4a9 apupMEeTHISCKUM crtocoooM. Pemre-
HUE JIOTHYECKHUX 3a7a4. Penrenue 3amad nepebopomM BCeX BOZMOXK-
HBIX BapuaHTOB. Mcroip30BaHue MpU pEHISHUH 3a4ad TaOJIMIl 1
CXEeM.
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Perienue 3a1a4, CoAepIKaiux 3aBUCUMOCTH, CBSI3LIBAIOIIHE Be-
JIMYUHBI: CKOPOCTH, BPEMSsI, PACCTOSIHUE; 1ICHA, KOJIUYECTBO, CTOU -
MOCTh. EMHUIIBI U3MEPEHUST: MacChl, 00BbEMa, [IEHbI;, PACCTOSIHUS,
BpeMeHH, CKOPOCTH. CBsI3h MEXYy CIUHUIIAMUA U3MEPEHUS KaKIOU
BEJIUYHHBI.

Periienre OCHOBHBIX 3ajlad Ha JAPOOH.

IIpencraBienue AaHHBIX B BUAE TAOJIHI], CTOJIOYATHIX JHATPAMM.

Hazasnonasn 2ceomempus

Harnsinaele nipencraBiieHnst o purypax Ha IUIOCKOCTH: TOYKA,
npsimasi, OTpe30K, Jyd, Yroj, JIOMaHasl, MHOTOYTOJIbHUK, OKPYK-
HOCTbh, Kpyr. Yroia. Ilpsamoii, ocTpblii, Tynmoll u pa3BEPHYTHIN
YTJIBL.

JomHa oTpe3ka, MeTpHUYecKHe eIWHUIIBI JJIUHBIL. J{JTnHa jtoma-
HOM, MepuMeTp MHOTOYTOJbHHKA. V3MepeHue U MoCcTpoeHue yrioB
C IOMOIIBIO TPAHCIIOPTHUPA.

Harnsaable npeacTaBieHus: o Gurypax Ha MIJIOCKOCTH: MHOTO-
YTOJIBHUK; IPSAMOYTOJIBHUK, KBaJApaT;, TPECYroJdbHUK, O PaBCHCTBEC
buryp.

N3o6paxkenue puryp, B TOM 4Hcie Ha KieTdaTto Oymare. I1o-
cTpoeHue KOHDUTYypalui U3 4yactei MmpsiMoil, OKpY>KHOCTH Ha HeE-
JIMHOBAHHOW M KJieTuaTo# Oymare. Mcroyib30BaHWe CBOMCTB CTOPOH
U YIJIOB IPSMOYTOJIBHUKA, KBaJpaTa.

IInomane NMpsIMOYTOJIBHUKA U MHOTOYTOJIBHHUKOB, COCTaBJICHHBIX
U3 OPsIMOYTOJIBHUKOB, B TOM uucie (GUryp, U300pakEHHBIX Ha
KJieTdyaToi Oymare. EQuHUIIBI U3MEpeHUs! TLIIOMIAH.

Harnsnaeie npeactaBieHus] O IPOCTPAaHCTBEHHBIX GUTypax: Ipsi-
MOYTOJIBHBIM Napajulesnenuiiesn, KyO, MHOrorpaHHUKH. M3oOpaxe-
HHUE MPOCTEHIINX MHOTOTPaHHUKOB. Pa3BEpTKHM KyOa u mapasiene-
nunena. Co3ganue Mojesiedd MHOTOTPAaHHUKOB (M3 Oymaru, mpoBO-
JIOKHY, TUTAaCTHJINHA | JIp.).

O0BEM MPAMOYTOJIILHOTO Mapajuieyienunena, Kyoa. Equanusr us-
MepeHust oobEma.

6 Knacc

HamypaavHsle wucaa

Apudmerndaeckne AeHCTBUA C MHOTO3HAYHBIMH HATypalbHBIMHU
yuciaaMyd. YucaoBbIE BBIPpAKEHUSI, MNOPSIAOK AEUCTBUM, HCIOJbB30-
BaHHEe CKOOOK. Mcrionb30BaHME TIPU BBIYUCICHUSIX TEPEMECTUTEITb-
HOTO M COYETATEIbHOTO CBOWCTB CIOKEHUS M YMHOXXECHHS, pacmpe-
JICTTUTETBHOTO CBOMCTBa yMHOXeHHsA. OKpyTIICHHE HaTypalbHBIX
9HCce.
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JlemuTenu u KpaTHBIC YUCIA; HAUOOJIBIMUNA OOIIUN JICITUTEITHh U
HauMeHbIIlee olIiee KpaTHoe. J[eTuMOCTh CYMMBI U TIPOU3BEICHUS.
Jenenue ¢ octaTkoM.

/Ipoou

OObIKHOBEHHAsI ApOOb, OCHOBHOE CBOMCTBO JIpOOH, COKpaIleHUE
npoOeti. CpaBHEHHE W YIIOPSAOYUBaHUE IpoOeii. PenieHue 3amay Ha
HaxXOXJEHHWE YacTH OT IIeJIOTO M LEeJoro mo ero yactu. JpoOHoe
YHUCIIO KaK pe3yJibTaT AejieHus. [IpencraBiieHue IecsITHIHON pooun
B BHJE OOBIKHOBEHHOW JpOOM M BO3MOXXHOCTBH IIpEACTaBICHUS
OOBIKHOBEHHOW NpoOM B BHUJE JeCATHYHOU. JlecsiTuuHBIE ApOOH M
MeTpuyeckass cucremMa Mep. Apudmeruyeckue JeHCTBUS U
YHUCJIOBBIC BBIPAKCHUSI C OOBIKHOBCHHBIMU U  JACCATUYHBIMU
JPOOSIMH.

OtHomenue. Jlegenne B JaHHOM OTHOIIeHHU. MaciTtal, rporop-
nusi. IIpumenenrue nponopuyi Npyu peuIeHUr 3aay.

IlonsiTue npoucHTa. Breruucinenue npoueHTa OT BCIWYHMHBI U
BEJIUYHHBI 11O €€ OpOUCHTY. B])Ipa}KCHI/Ie NpPpOUCHTOB ACCATHUYHBIMU
npoOsimu. PenieHue 3amay Ha MPOLEHTHI. BbIpakeHHWE OTHOIICHUS
BCIIMYHH B IIPOLICHTaX.

IToaoscumenvHble U OMPUYAMEAbHbLE HUCAA

ITonoxurenpHble U OTpULIATEIbHBIE Ynciia. Llenbie uncia. Monynb
4quciia, reoOMeTpHUYecKasi HHTepIipeTanust MoayJast uucia. M3obpa-
JKEHME 4YHcell Ha KOOPAUHATHOU NIPsIMOM. YHCII0OBbIE IPOMEXYTKHU.

CpaBHeHue uncen. ApupMeTHIESCKUEe JTEUCTBHUS C MOJOKUTEIb-
HBIMH U OTPULIATEIILHBIMHU YHUCIAMU.

IIpsimoyrospHas cucteMa KOOpAMHAT Ha mitockocTu. Koopanna-
ThI TOYKH Ha TUIOCKOCTH, abciucca u opauHara. IlocTpoeHue Todex
U puryp Ha KOOpJIMHATHON MIIOCKOCTH.

byxeeHHble @bipajrceHus

IIpumenenne OyKB JUIS 3aITMCH MAaTEMAaTUUECKUX BBIPAKECHUU U
npennoxennii. CBolicTBa apudmMeTndeckux nevictBuil. bBykBeHHBIC
BBIP@OKEHUSI U YHUCIOBBIE MTOJCTAaHOBKH. ByKBEHHBIE paBEHCTBa, Ha-
XOXKJ€HHE HEM3BECTHOTO KOMITOHEeHTa. Popmynbl; GOpMYJIIBl MEPH-
MEeTpa | IUIOMIaAN NPSIMOYTOJIbHUKA, KBajgpaTa, ooObéma mapasuie-
neruriena 1 Kyoa.

PeweHue mexkcmossix 3adau

Pemrerne TEKCTOBBIX 3agad  apu@METHYESCKUM COOCOOOM.
Pemrenne mormdeckux 3amad. PemreHme 3amad mmepeOoOpoM BcexX
BO3MO>XHBIX BapUAHTOB.

Pemrenne 3amad, cozepikalmux 3aBUCHMOCTH, CBS3BIBAIOIIHX
BCIIMYUHBI: CKOPOCTH, BpeMsI, paCCTOSIHIEC; [IEHA, KOJTHUYECTBO,
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CTOMMOCTB; MMPOU3BOUTEIBHOCTh, BpeMsi, 00bEM paboThl. EquHUIIBI
W3- MEPEHUs: MAacChl, CTOMMOCTH; PaCCTOSHHsS, BpPEMCHH,
ckopoctd. CBsI3b MEXAYy CIUHUIIAMH HW3MEPCHHsS KaKIOu
BEJIUYHHBI.

Pemienre 3amad, CBSI3aHHBIX C OTHOIICHUEM, MPOMOPIMOHATBHO -
CTBhIO BEIIMYHMH, MPOICHTAMHU, pPEIICHHE OCHOBHBIX 3ajad Ha Apoou
U MPOIICHTHI.

OrneHka ©W  TPUKHIKA, OKpPYIJICHHE  pe3yibTarta.

CocraBiieHHe OYKBEHHBIX BRIPQYKCHUH 11O YCIOBUIO 3a71a4H.

IIpencraBienre JaHHBIX C MOMOIILIO TabmuI 1 nuarpamm. Ctosob-
YaThle TUArpaMMBbl: 4TEHHE U MOCTpOoeHHe. UTeHne KPyroBbIX THa-
rpamMM.

Hazasaonas 2ceomempus

Harnsinaele nipencraBiieHnst o purypax Ha IJIOCKOCTH: TOYKA,
npsiMmasi, OTpe30K, JIy4, YIoJl, JOMaHasi, MHOIOYTI'OJIbHUK, YETBIPEX-
YTOJIBHUK, TPEYTOJIBHUK, OKPY>XXHOCTb, KPYT.

B3aumuoe PaCnoJIOKECHHE ABYX MPAMBIX HaA IIJIOCKOCTH, IMapaji-
JIeJIbHBIE IIPsIMbIE, IEPIICHAUKYJISIpHBIE NpsiMble. M3mepenue pac-
CTOSIHUM: MEXAY ABYMsI TOYKaMH, OT TOYKHM [0 HPSIMOMH; AJIHMHA
MapluIpyTa Ha KBagpaTHOM CeTKe.

WM3mepenne u nocTpoeHue yrijoB C IOMOLIbIO TpaHcnopTupa. Bu-
J1bl TPEYTOJIBHUKOB: OCTPOYTOJIbHBIHN, MPSIMOYTOIbHBIN, TyHOYIOJb-
HBI; paBHOOEIPCHHBIN, PaBHOCTOPOHHHI. YeThIpEXYTOJIbHUK,
MIPpUMEPbI YETHIPEXYTOJILHUKOB. IIpsIMOyrojJibHUK, KBajpaT: HcC-
MOJIB30BaHUE CBOMCTB CTOPOH, YIJIOB, nuaronaneii. M3oopakenue
reoMeTpHYeCcKuX (GUryp Ha HEJIMHOBAHHOU Oymare ¢ MCIIOJIb30BaHU-
€M IUPKYJIs, JUHEHKH, YTOJIbHUKA, TpaHcrnopTupa. IloctpoeHus Ha
KJIeT4aTol Oymare.

ITepumerp mHOTOYTONBHUKA. [TOHSTHE TUIOmAaTN PUTYPHI; €U -
HUILIBI ©3MepeHus troiaau. [IpubnmkéHHoe n3MepeHue MiIomaiu
¢uryp, B ToM uncie Ha KBajapaTHoU cetke. [IpubnmkEnHoe nsme-
peHue NIUHBI OKPYKHOCTH, TUIOIIAAN KpyTra.

CumMmeTpHsl: LIEHTpaJIbHas, OCeBasi U 3€pKajbHAsI CUMMETPHHU.
ITocTtpoenne CUMMETPUIHBIX (UTYP.

Harmsimaele mpencTaBieHHss O TPOCTPAHCTBEHHBIX (UTypax:
napajuieJenumes, Ky0, mpusMa, MUpamMHuaad, KOHYC, IMWIJIHHIP, Map
u cepa. M3o0paxkenne mpocTpaHCTBEHHBIX Guryp. [Ipumepsr pas-
BEPTOK MHOTOTPAHHHUKOB, MUJIHWHApa U KoHyca. Co3gaHue Mopaenei
OPOCTPAHCTBEHHBIX (Guryp (M3 Oymaru, MpPOBOJIOKH, IUTACTHIWHA
u ap.).

ITonsitne 06bEMa; emMHUIIBI H3MepeHnst 00bEMa. OOBEM TIpsIMO-
YTOJIBHOTO TapaJiesenuIiesia, Kyoa.
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MNAHUPYEMBIE TMPEAMETHBIE PE3Y/IbTATbI OCBOEHMA PABOYEMN
MPOrPAMMbI KYPCA (MO roA4AM OBYYEHMA)

OcBoeHUe yueOHOTO Kypca «MareMaTuka» B 5—~6 kiaccax OCHOB-
HOUW IIKOJBI JIOJDKHO OOECIIEYUBATh JIOCTWIKCHHUE CJICTYFOIITUX
OPEeAMETHBIX 00pa30BaTCIbHBIX PE3YJILTATOB:

5 knacc

Yucaa u ebrvucaeHus
ITornMaTh W NOPABWIHLHO YIIOTPEOJSITH TEPMHUHBI, CBSI3aHHBIC C
HAaTYpaJIbHBIMH YHUCJIaMH, OOBIKHOBCHHBIMH U JICCITHYHBIMH
JPOOSIMH.
CpaBHUBATh U YIHOPSJIOYMBATh HATypalibHbIE YHCIa, CPABHUBATH B
MPOCTEHIINX CITy4dasix OObIKHOBEHHBIE IPOOH, IECATUIHBIC APOOH.
COOTHOCUTh TOYKY Ha KOOPJAUHATHOM (YHUCIOBOW) MPSIMOM C COOT-
BETCTBYIOIIIMM €l 4YHCIIOM H H300pakaTh HaTypalibHbIE 4YHCIa
TOYKaMHU Ha KOOPJWHATHOW (YHMCIIOBOM) MPSIMOM.
BeIMoHATE apudMeTHdecKue ASHCTBUSI C HATypaJibHBIMH YHCIIa-
MH, C OOBIKHOBEHHBIMH JIPOOSIMH B MPOCTESHIIIUX CIIydasiX.
BeINOMHSITE NPOBEPKY, MPUKUAKY pe3yJIibTaTa BEIYUCICHUH.
OKpyIriIsiTh HaTypaJbHBIC YHUCTA.

Pewenue mexkcmossix 3adau
Pemate TekcToBbIe 3a/1a4n apuPMETHUYECKHUM CIIOCOOOM U C TIO-
MOIIBIO OPTaHU30BAHHOI'O KOHEYHOTO Iepedopa BCEeX BO3MOMXKHBIX
BapUaHTOB.
Peurate 3apmaum, conepikalipe 3aBHCHMOCTH, CBSI3BIBAIOIINE
BEJIMYHUHBI: CKOPOCTH, BPEMsl, PacCTOsSHHE; II€Ha, KOJHYECTBO,
CTOUMOCTb.
Hcrnonp3oBarh KpaTKHE 3allMCH, CXEMBbI, TaOJIHIBI, 00O03HAYCHUS
P pEeLICHNUH 3aaad.
ITonp30BaThCs OCHOBHBIMHU €IMHHUIIAMU U3MEPEHHs: LIEHBI, MacChl;
paccTosiHus, BpEMEHHU, CKOPOCTH; BBIPA)KaTh OJHHU SIMHUIIBI BEJIH-
YUHEBI Yepe3 ApyTHue.
H3Bnekars, aHaIU3UpOBaTh, OLIGHUBATH WH(POpPMANHIO, TIpel-
CTaBJICHHYIO B TaOiwWlile, Ha CTOJOYATOW AWarpamMme, HHTEpPIpE-
TUPOBaTh MpPEJCTaBICHHbIC JaHHBIC, HCIIOJIb30BaTh JAaHHBIC IPU
pelIeHuyr 3a1ad.

Hazasadnan ceomempus
ITonp30BaThC TEOMETPUUYECKUMH MOHSITHAMH: TOYKA, MHpsMas,
OTPE30K, JIy4, YTOJI, MHOTOYTOJIbHHUK, OKPY>KHOCTH, KPYT.
I[TpuBomuTE MpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHPA, MMEIOIINX
(popMy HM3yUEHHBIX T€OMETPHYECKUX (UTYP.
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Hcnonp30BaTh TEPMHHOJIOTHIO, CBS3aHHYIO C YyIJIaMH: BEpIINHA
CTOpPOHa; C MHOTIOYTOJIbHUKAaMH: YyToJ, BEpIIMHA, CTOPOHA,
JIMAarOHAJIb; C OKPY>KHOCTBIO: paJinycC, TUaMETp, IEHTP.
HN3o6pakars H3y4YeHHBIE TeOoOMeTpHYecKHe (UTypbl Ha HEIWHO-
BaHHOHW W Kjer4yaroi Oymare ¢ MOMOIIBIO IHUPKYJIS W JIUHEHKU.
Haxonute AIWHBI OTPE3KOB HEIMOCPEIACTBEHHBIM H3MEPEHHUEM C
MIOMOIIBIO JIMHEHKHU, CTPOUTH OTPE3KH 3aJaHHOU JUIMHBI; CTPOUTH
OKPY>XHOCTb 3aJIaHHOTO pajauyca.

Hcnonp30BaTh CBOWCTBA CTOPOH W YIJIOB MNPSIMOYTOJbHUKA,
KBaZipata /Ui WX IIOCTPOCHUS, BBIYHUCICHUS IUIOMIAAA |
rnepuMeTpa.

BeruucisaTe iepuMerp M IUIONIAJh KBaJjipaTra, NpsIMOYTOJIbHUKA,
¢duryp, cocraBJIEHHBIX W3 MPSIMOYIOJbHUKOB, B TOM YHCIE
¢uryp, n3o0pax€HHBIX Ha KjeTdyaToil Oymare.

ITonp30BaThCsi OCHOBHBIMHM METPHUYECKUMU €JIMHUIIAMU U3MEPEHUSI
JUIMHBI, IUJIOIIAJIN; BhIpakaTh OJIHU €AWHUIILI BEJIUYUHBI 4e- pe3
JpyTHE.

Pacnio3snaBartb napajiejaenumnen, KyO, HCHOJIb30BaTh
TEPMHUHOJIOTHIO: BEpIINHA, peOpO TpaHb, U3MEPEHUs; HAXOJIUTh
U3MepeHusIapajiesenunena, Kyoa.

Breruncnsate 00béM  Kyba, mnapamjienenunena IO 3aJaHHBIM
U3MEPEHUSIM, MIOJIB30BaThCA €AUHUIIAMH U3MEpeHUsl oObéMa.
Pemare HeclOKHBIE 3aJadyd Ha UW3MEPEHHE TIEOMETPHUUYECKUX
BEJIMYHMH B MPAKTUYSCKUX CHUTYaLHIX.

6 Knacc

Yucaa u esruucaeHus
3HaTh M MNOHUMaTh TEPMHHBI, CBSI3aHHBIC C PA3JIMYHBIMU BHIAMU
quces U Croco0aMM MX 3aIlUCH, MePEXOAUTH (€CIIM 3TO BO3MOYKHO)
OT OJiHO#M (hOPMBI 3aMUCH YHUCIIA K JPYTOM.
CpaBHHUBaTh W YyNOPSAOYMBATH ILeJIble YHCIA, OOBIKHOBEHHBIC U
JIECATUYHBIE TPOOU, CpaBHUBATH YHCJIa OJHOTO M Pa3HBIX 3HAKOB.
BeimonnATe, codeTass yCTHBIE U TUCbMEHHBIE NIPUEMBI, apudme-
THUYECKHUE IEHCTBUSA C HATypaJIbHBIMHM M IIEIBIMU YHCIaMH, OOBIK-
HOBEHHBIMH U JECATHYHBIMH JIPOOSIMU, TTOJIOKUTEIBHBIMA U OT-
pHLIaTEIbHBIMHA YUCIAMU.
BeraucnsaTe 3HaYEHUsI YHWCIOBBIX BBIPAKEHWH, BBIITOJIHSTH
OPUKUAKY M OIEHKY pe3yJibTaTa BBIUUCICHUMN; BBIITOJIHSTH
npeoOpa3oBaHUsI YHCIIOBBIX BBIPAKCHUN Ha OCHOBE CBOUCTB
apu(pMeTHdIecKnx JTeUCTBUM.
COOTHOCUTH TOYKY Ha KOOPAWHATHOMN MPSMON C COOTBETCTBYIO-
UM eil 9uciioM W M300pakaTh YHCIIa TOYKaMH Ha KOOPJIUHATHOM
IpsIMON, HAXOJAUTHh MOIYJIb YHCIIA.
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COOTHOCUTH TOYKH B MPSIMOYTOJNILHOW CHCTEME KOOpAWHAT C KO-
OpJAWHATAMH PTOW TOYKH.

OKpyIIIsITh TMEJbIle YHUCa U JIECATUYHBIC IPOOU, HAXOIUTH IIPHU-
OJIMKEHUSI YHCEIL.

YJucnaoevie U OYKEeHHble B8bIPANCEHUS
ITorumaTte ¥ ynotpeOJIsiTb TEPMHHBI, CBSI3aHHBIE C 3alUChIO CTe-
IIEHU YHuCJia, HaXOJAWUTh KBaJpaTr M KyO 4YWCia, BBIYHUCIATH 3HaYe-
HUSI YHUCJIOBBIX BBIPAKECHUM, COACPIKAIINX CTEICHH.
ITonp30BaTbCcss TIpU3HAKaMu JEJIMMOCTH, pacKiaJbIBaTh HaTy-
paibHBIE YMCiIa HAa MPOCThIE MHOMHTEIIH.
ITonp3oBaTbCst MacITabOM, COCTaBIISITh MPOMOPIMH M OTHOIICHUS.
Hcnonp3oBaTh OyKBBI Uit 0O03HAYEHUsI YMCEJ NPH 3alUCH MaTe-
MaTHYECKUX BBIPAXKEHUH, COCTaBJISITh OyKBEHHBIE BBIPAXKEHUS W
Gopmynbl, HaxomWTh  3HAYEHHs]  OYKBEHHBIX  BBIP@KEHUM,
OCYIIECTBIISISI HEOOXOAMMBIE TIOJICTAHOBKH U NpeoOpa3zoBaHMsl.
HaxonuTh HEeM3BECTHBIN KOMIIOHEHT paBEeHCTBA.

Pewenue mexemossix 3aoau
PCH_IaTI) MHOT'OLIAroBbIC TCKCTOBBIC 3aa4du apI/I(bMCTI/I‘-ICCKI/IM
crrocoboMm.
Pemate 3amaum, CBsI3aHHBIE C OTHOIIEHUEM, IPOIOPLIHMOHAIBHO-
CThIO BEJIWYWH, IMPOICHTAMHU; peliaTb TPU OCHOBHBIC 3aJayd Ha
JIpOOH U TIPOIIEHTHI.
Pemate 3amaum, copeprkamime 3aBHCUMOCTH, CBS3BIBAIOIINE BeE-
JIMYUHBI: CKOPOCTb, BPEMSs, PACCTOSHUE, II€HA, KOJIWYECTBO, CTO-
HMOCTB; TIPOU3BOJUTEIBHOCTb, BpeMsi, 00bémMa pabOThI, HCIOJb-
3yst apudMeTHUYEeCKHe JICWCTBUs, OIIEHKY, NPHKHUJIKY; TI0JIb30-
BaThCI €AMHUIIAMH HU3MEPEHHUS] COOTBETCTBYIOIINX BEIIMYHH.
CocraBnsaTh OyKBEHHBIC BBIPKCHHS MO YCIOBHIO 3aJIa4H.
WzBnekars nHpOpMaIUIO, MPEACTABICHHYIO B TaOJMIaX, Ha JIU-
HEWHOMW, CTOIOYAaTON WM KPYyroBOW mUarpaMMmax, HHTEPIIPETHUPO-
BaTh IPEACTABIICHHBIC NAaHHBIC; MCIOIb30BaTh NaHHBIC MPU peEIe-
HHH 3a70a4.
IlpencTaBnsaTe wHpOPMAUIO C IIOMOINBIO TaOMWUIl, TUHEHHON H
cTo09YaTOl auarpamm.

Hazasadnan ceomempus

IIpuBoaUTE TIpUMEPHI OOBEKTOB OKPYIKAIOIIETO MHpPa, WUMEIOIINX
popmy U3y4YE€HHBIX TEOMETPUUECKUX TUIOCKUX u
OPOCTPAHCTBEHHBIX (PUTYp, TPUMEPHI PAaBHBIX U CHUMMETPUIHBIX
¢uryp.

HM3o06pakarh ¢ MOMOWIBIO IUPKYJISl, JUHEHKH, TpaHCIIOpTHpa Ha
HEJIUHOBAHHOU U KJIETYATOU 6YMaF6 U3YYCHHBIC IIJIOCKHUE TEeOMCE-
Tprudeckne GUrypsl U KOH(PUTyparuu, CUMMETPUYHbIE (QUTYPHL.
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ITonb30BaThbCs TEOMETPHUYECKUMHU MOHSITHUSIMH: PaBEHCTBO (uryp,
CUMMETPHSI; UCIIOJB30BaTh TEPMHUHOJIOTHUIO, CBSI3aHHYIO C CHMME-
TpHUEH: OCb CUMMETPHHU, LIEHTP CUMMETPUH.

HaxonuTe BeIWUYMHBI yIJIOB U3MEPEHUEM C ITOMOIINBIO TPaHCHOP-

THpa, CTPOUTH YIJBI 3aJaHHOM BEJIWYMHBI, IOJB30BATHCSI MpPHU

pelIeHun 3ajad TIpaJdyCHOW MepoH YIJOB; pacHo3HaBaTh Ha

yepTekax OCTPbIH, NPAMON, pa3BEPHYTHIM U TyHOM YTJIBI.

BeruncnsaTe AJMHY JOMaHOW, NEPpUMETP MHOTOYIOJIBHUKA, IIOJIb-

30BaThCsl €AUMHHUIIAMH UW3MEPEHUs! JUIMHBI, BBIpa)kaTb OJHU

€IMHUIIBI U3MEPEHUS JJINHBI Uepe3 ApyTrue.

HaxoauTe, ucnonp3ysi 4epTEXHbIE MWHCTPYMEHTBI, PACCTOSIHUS:

MEXIy JABYMsI TOUYKaMH, OT TOYKHM OO HOPSIMOM, JUIMHY ITyTU Ha

KBaJIpaTHOM CETKeE.

BeruucnsaTe miromanes GUryp, cCOCTaBICEHHBIX M3 NPSIMOYTOJILHHU-

KOB, UCIIOJIB30BaTh pa30HMeHne Ha MPSIMOYTOJIbHUKH, HA PaBHBIC

¢urypsl, 1ocTpanBaHue A0 NPSIMOYTOJILHUKA; MOJIB30BaThCs OC-

HOBHBIMHU CAWMHHIAMHW HU3MCPCHHUA IIJIOIIaJAW; BbIpakaTb OJHH

€AMHHIBI U3MEPEHUS IJIOMIAN YEpE3 JApYyTHUe.

PacniosznaBaTh Ha MOJENSIX W HU300paKEHUSX MUPAMHIY, KOHYC,

LWJINHAP, UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEpLINHA, pedpo, rpaHb,

OCHOBAaHME, pa3BEPTKA.

HNzo6paxkars Ha kierdaTodl Oymare mpsIMOYTrOJbHBIM Mapasie-

JICTIUIIE .

Beruncnsate 00bEM IpsIMOYTOJBHOIO ITapajlenenunena, Kyoa,
MOJIB30BAaTHCSI OCHOBHBIMHU €JMHUIIAMU U3MEPEeHUsI 0O0bEMa; BbI-
pa’kaTh OJTHH €IWHHUIBI U3MEpPEeHUs] 0ObEMa yepes aApyrue.

PemaTs Hecno)kHbIE 3ajlayyd Ha HAXOXKIEHHE I€OMETPUYECKUX Be-
JIMYUH B MPAKTHYECKUX CUTYyaIUsIX.
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TEMATUYECKOE NMAAHWMPOBAHME YYEBHOIO KYPCA (MO TOAAM OBYYEHMA)
5 knacc (He meHee 170 v)

HasBanue
pa3jgena (TeMbl)
Kypca (Y4ucI0 4acoB)

OcHOBHOE copepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0Y4aIOLIUXCS

HartypaJ/ibHbIe
qyucJa. [leficrBus
C HaTypaJIbHbIMH
49U CIaMH

(43 4)

JlecaTndHass cucCTEMa CcYHCIIe-
HUsA. Psg HaTypalbHBIX 4YHMCEIL.
Harypanensiii psaa. Ywucno O.
Harypanenble 4gncia Ha Koop-
AuHaTHOM npsimoii. CpaBHeHUE,
OKPYIJIEHHE HAaTypPaJIbHbIX YHCE.

ApudmeTrnyeckue JeHCTBHUSI C
HaTypaJlbHbIMU uunciamMu. CBoii-
CTBa HYyJs IPH CIOXCHUH H
YMHOXXEHHUH, CBOMCTBA €IUHUIIbI
npu yMHOxeHuu. IlepemecTtu-
TEJIBbHOE U COYETATEJIbHOE CBOM-
CTBa CJIOXKCHUSI M YMHOXXCHMS,
pacnpenenuTebHoe  CBOMCTBO
YMHOYEHHSI.

JlenuTenu U KpaTHBIE YUCIIa, pa3-
JIOKEHHE YHCJla Ha MHOKHUTEH.
Jlenenue c ocratkom. IIpoctrie n
cocTtaBHbIe uncna. [Ipusnaku ne-
auMocTH Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM ITOKa-
3aTeseM.

YuTaTh, 3aNMChIBaTh, CPABHUBATh HaTypaJIbHBIC YNCIIA;
npeaJjaratb M 06CYyKAAaTh CIOCOOGBI YIOPSIOYNBAHUS
YHUCEIL.

HN306pakaTh KOOPAMHATHYIO MPSIMYI0, OTMe4YaThb 4ducia
TOYKAMH Ha KOOPJAMHATHOU MPsIMON, HAXO0AUThb KOOPJH-
HaTbhl TOYKH.

HccnepoBarh CBOMCTBA HaTypalbHOIO psija, uyncen 0 u
1 Opu CIOKEHUHM M YMHOXKSHHU.

Hcnosp30BaTh NpaBUJIO OKPYTJIEHHS] HATypaJbHBIX UH-
celn.

BbIno/IHATL apudmMeTHdecKre JeMCTBHUSA C HaTYpaJlbHbI-
MU YrUCjIaMH, BBIMHCJ/IATD 3HAYCHUA YU CJIOBBIX BbIPpAXKE-
HUI cOo ckoOKaMH U 0e3 CKOOOK.

3anuchIiBaTh NPOM3BEACHUE B BUJE CTENEHH, YUTATh
CTENeHH, MCMO0JIb30BaTh TEPMHUHOJIOIHI0 (OCHOBaHUE,
IOKa3aTelib), BbIYUC/IATh 3HAYEHUs CTCIICHEN.
BBINOJIHATH NPUKHUAKY U OLL€HKY 3HAYCHUU YHCIIOBBIX
BBIpaXKEHUH, NpeJJiaraTb 1 NPpUMeHATh NPUEMBI NPO-
BEePKM BBIYHCIECHUN.

Hcnosb30BaTh NPU BBIYUCIAECHUAX NEPEMECTHTENbHOE U
coueTaTeIbHOE CBOMCTBA CIIOKEHHUS H YMHOXEHUA, pac-
MpeICTUTEILHOE CBOUCTBO YMHOXKEHHUS; POPMYJIMPOBATh
M NPMMEHATb NpaBuJa npeoOpa3oBaHUs YHCIOBBIX BbI-
paXeHH# HA OCHOBE CBOMCTB apU(METHUCCKUX JACHCTBUIA.




LT

YHuciioBble BBIPpAXKEHUSI; IOPsI-
JIOK NEeHUCTBUM.

Pelienne TekcToOBBIX 3ajad Ha
BCce apudMETHICCKUEC NCHUCTBUSI,
Ha JIBU)KEHHE U MOKYIIKH

HccnepoBarhb 4nciioBble 3aKOHOMEPHOCTH, BBIABUIaTh U
0GOCHOBBIBAaTh TUNoTe3bl, GOpMy/IMPOBATh 0GOGIEHUS
M BBIBOABI 110 PE3yJIbTaTaM IIPOBEIEHHOTO NCCIICIOBAHMSI.
dopMyIMpOBaTh ONpejeseHUs IeInuTels U KpaTHOTO,
Ha3bIBATh JICIIUTCIIM M KpAaTHBIC 4YHCJIa, PACIIO3HABATb
MPOCTHIE M COCTAaBHBIE YHCIa; POPMYJIMPOBATH U IpUMe-
HATH NPU3HAKM JIeTUMOCTH Ha 2, 3, 5, 9, 10; npuMeHsTh
AJITOPUTM pPA3JIOKCHUA YHUCIa Ha IPOCTBIC MHOXHUTECIIN,
HaXOAMTBb OCTATKH OT JISJICHHUSI W HEITOJIHOE YacTHOE.
Pacnmo3HaBaTh MCTHUHHBIC U JIOKHBIE BBICKA3bIBAHUS O
HaTypaJIbHBIX YHCJIaX, IPUBOAUTH IPUMEPDbI U KOHTP-
MPUMEPBI, CTPOUTh BbICKA3bIBAHUA W OTPULIAHUS BbI-
CKa3bIBAaHUN O CBOMCTBaX HaTypaJIbHbIX YUCECII.
KoHcTpyupoBaTh MaTreMaTH4ecKue NpeAJIOKeHHUs C Io-
MOILBIO CBSI30K «H», HIIH», «ECIH..., TO...».

PemaTh TekcTOBBIC 3a1auM apUPMETHYECKUM CIIOCOOO0M,
MCII0JIb30BaTh 3aBUCHMMOCTH MEXJy BEIUYMHAMH (CKO-
POCTB, BpeMsi, pACCTOSIHUE; [IEHA, KOJIMYECTBO, CTOUMOCTb
U Jp.): aHAJIM3MPOBATh U OCMbIC/IUBATDh TEKCT 3a/1a4H,
nepedopMy/IMpOBaTh ycioBue, U3BJIEeKaTh HEOOXOIUMbIE
JaHHbIC, YCTAHABJIMBATH 3aBUCHUMOCTH MCXKY BECJIMYUHA-
MU, CTPOUTD JIOTHUYECKYIO LIETI0OYKY PACCy >KICHUM.
MoaesmpoBaTh X0 PELUICHUS 3aJa4ld C HOMOIIBIO PH-
CYHKa, CXEMbI, TaOIHUIIbI.

IIpuBOAUTH, pa36UpaTh, OLLEHUBATD Pa3jIU4HbIC pelle-
HUsA, 3aIIlMCH peIHeHPIP'I TCEKCTOBBIX 3aaa4.

KpuTH4ecky Ol,eHUBATh IOJyYCHHBIH pe3yibTaT, OCy-
W EeCTBJIATh CAMOKOHTPOJIb, IIPOBEPsIsi OTBET HA COOTBET-
CTBUE YCIIOBUIO, HAXOAUTb OIINOKH.

PeruaTsp 3a/1a4u ¢ MOMOIIBIO ITepebopa BCeX BO3MOKHBIX
BApPUAHTOB.

3HAKOMUTBCSI C UICTOPUEN pa3BUTHs apUPMETUKH




8¢

IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

Harsnsignas reo-
meTpus. JIuHuu
Ha IVIOCKOCTH
(12 4)

Touka, npsimasi, OTpPE30K, JIyd.
Jlomanasa. W3mepeHue AJIMHBL
OTpe3Ka, METPHUUYECKHUE €ITUHHIIBI
u3MepeHus UIMHBL. OKpy’>KHOCTH
H KPYT.

ITpakTuyeckas padora «lTocrpo-
SHHE y30pa U3 OKPY>KHOCTEH».

VYron. Ilpsamoii, ocTpblii, Tyroli
U pa3BEpHYTHIN yribl. M3mepe-
HHUE YTJIOB.

TTpaktuyeckast padora «Iloctpo-
€HUE YTIJIOB»

Pacnmo3HaBaTh Ha qepTekKax, pUCyHKax, OIMUCHhIBATD, VC-
nOJIB3Yysl TEPMUHOJIOTUIO, U H306pa)KaTb C IMOMOUIBIO
LIepTé)I(HI)IX HUHCTPYMCHTOB: TOYKY, IPsAMYIO, OTPE3OK,
JIyd, YTOJI, JOMaHy0, OKPY>KHOCTb.

Pacno3HaBarb, NPUBOJUTH NPUMEPBI 00BCKTOB peab-
HOTO MHpa, UMeromux (opMy H3yYeHHBIX GuUryp, ome-
HHUBATb UX JIMHEHHbIE pa3Mephl.

Hcno1b30BaTh JIMHEHKY U TPAHCIIOPTUP KaK HHCTPYMEH-
ThBI U151 IOCTPOCHHUS U U3MEPEHUS: U3MEPATD JUIMHY OT-
pe3Ka, BeJIMUMHY YIUIa; CTPOMTB OTPE30K 3aIaHHOU JUTUHBI,
yroJ, 3aJJaHHOW BEJIMYMHbI; OTKJIaAbIBaTh LIUPKYJIEM paB-
HbIE€ OTPE3KH, CTPOMTD OKPY>KHOCTh 3a/IaHHOIO paJinyca.
H306pakaTh KoH(DUTypaluu reoMeTpUuIecKux (Guryp u3
OTPE3KOB, OKPY>KHOCTEHM, MX yacTeil Ha HEJIMHOBAHHOU
Y KJIeTyaToil Oymare; IpeAJjaraTh, OMUCbIBATh U 06CYX-
AaTh CIOCOGHI, AJITOPUTMBI [TIOCTPOCHHS.
Pacno3HaBaTh ¥ M306pakaTh Ha HEJIMHOBAHHOW U KJIET-
4aToil Oymare IpsSMOW, OCTPbIA, Tynoi, pa3BEPHYTHIH
YIJbl; CPABHUBATD YIJIbL.

BbIYUC/IATH JJIUHBI OTPE3KOB, JIOMAaHbIX.

IloHMMAaTh U UCNOJIL30BaTh NPH pellieHUH 3aJa4 3aBU-
CMMOCTHM MEX]y €JIMHUIAMH METPUYECKOM CHUCTEMBI
Mep; 3HAKOMMTBCA C HEMETPUYECKUMH CHUCTEMaMU Mep;
BbIpa)KaTh [UIMHY B Pa3JIMYHBIX CIMHUIAX H3MCPCHHUA.
HccnepoBarb Qurypsl u KOHPUTYpAlUH, WCIIOIB3Ys
uupOBBIE PECypPChI




6¢

OGBIKHOBEHHbIE
Apoou
(48 4)

JpoOs. IlpaBunbHBIE W Hempa-
BWJIbHBIC ApoOu. OCHOBHOE CBOM-
cTBO Jpodu. CpaBHEHUE TPOOCH.

CnokeHrne W BBIYUTAaHUE OOBIK-
HOBCHHBIX JApo0Oeii. CmermanHas
npoOb. YMHOXXEHHE W JeJIeHHE
OOBIKHOBEHHBIX JpoOel; B3amM-
HO-00paTHBIE ApOOH.

Pemmenre TEKCTOBBIX 3aaad, CO-
nepyxamux apoou. OCHOBHBIE 3a-
JTa4u Ha JpoOH.

ITpumeHenue OyKB 1 3allMCH
MaTEeMaTHYCCKUX BBIPAXKCHUU U
OpeIoKeHUN

MogaesmpoBaTh B rpaduyueckoii, npeamMeTHoi popme, ¢
IIOMOIIBI0O KOMIBIOTEpA IIOHSITHUS W CBOICTBa, CBsI3aH-
HBIC ¢ OOBIKHOBEHHOU JIPOOBIO.

YuTaTh M 3aNMCbIBaTh, CPAaBHUBATh OOLIKHOBEHHEIS
Iipobu, mpejJjiaraTb, 060CHOBBIBATh M 06CYKAATh CIIOCO-
GBI yIOPSITOYMBAHUS POOEH.

HN306pakaTh OOBIKHOBEHHBIE IPOOH TOYKaMH Ha KOOP-
JTUHATHOM NPsIMOIT; UCIOJIb30BATh KOOPAWHATHYIO MIPsI-
MYIO JUIsl CPaBHEHHUs JpoOeii.

dopMy/1IMpOBaTh, 3aUCHIBATh C IOMOLIbI0O GYKB OCHOB-
HOE CBOICTBO OOBIKHOBEHHOU JIpoOH; MCHOJIb30BaTh OC-
HOBHOE CBOMCTBO JpOOM IUIsl COKpalleHHus ApoOei M mpu-
BEJICHUS IpoOM K HOBOMY 3HaMEHATElIIo.
IIpeacTaB/IATE CMEIIAHHYIO ApOOb B BUJIC HEIPABUIIb-
HOU M BBIACIATH LICJIYIO YacTh YHMCJIA U3 HEIPaBUIBHOU
npodu.

BbinoHATL apudmMeTUdecKue AeUCTBUA ¢ OObIKHOBEH-
HBIMH ApOOsSMK; MPUMEHSATh CBOMCTBA apruMEeTHISCKUX
JIeUCTBUN IS pallMOHAIM3ALUMU BBIYHUCIICHUN.
BbINOJIHATH IPUMKUJKY U OL€HKY pe3yiibTaTa BbIUUCIIE-
HUii; IpeAJaraTh U IPUMEHATb NPUEMBI IPOBEPKH BbI-
YUCTICHUN.

IIpoBOAUTH HCCAEAO0BAHUA CBOWCTB JIpo0eii, onupasch
Ha YHUCJIOBBIC YKCHEPHUMEHTHI (B TOM YHCJIE C ITOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC M JIOXKHBIC BBICKa3bIBaHUS O
JIpo0six, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPO-
MTb BbICKa3bIBAHUSA U OTPUIIAHUS BBICKA3bIBAHUN.
PelaTh TEKCTOBBIC 3a/1a4H, COJEpIKaIIe JPOOHBIC JaH-
HbIC, M 33Jla4d Ha HaXOXKICHHUE YacTH IEJIOr0 U IeJIOro
10 €T0 YaCcTH; BBISIBJIATh UX CXO/ACTBA U pa3/InYul.




0¢

IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

MOAeﬂHpOBaTB XOo4 pfuiCeHus 3aga4dv C IMOMOUIBIO PU-
CYHKa, CXE€MBI, TaOIUIIBI.

IIpuBOAUTH, pa3éupaTh, OLEHUBATD Pa3InYHbIC pellie-
HUs, 3alIlMCHu peH_IeHI/Iﬁ TCKCTOBBIX 3ajJaa4.

KpuTHyecku OoneHHBATb [OJyYCHHBIH Pe3yJIbTaT, OCy-
HISCTBJIATH CAMOKOHTPOJIb, ITPOBEPsIsT OTBET HA COOTBET-
CTBHE YCJIIOBHIO, HAXOAHUTb OIINOKH.

3HAKOMUTBCS C UCTOPpHUEN pa3BUTHS apUPMETUKH

Harnsaanasa
reomMeTpus.
MHOroyroJibHUKH
(10 4)

MHuoroyronsHuku.  HeTbIpEx-
YIOJIBHUK, MPAMOYTOJIBHUK,
KBaJpar.

ITpaktuyeckast padora «Iloctpo-
€HHE NPAMOYTOJIbHUKA C 3a1aH-
HBIMM CTOPOHAaMH Ha HEJHHO-
BaHHOUW Oymare.

TpeyroabHUK.

Ilnomanes U mepuMeTp IIPSIMO-
YrOJIBHUKa ¥ MHOT'OYTOJIBHUKOB,
COCTaBJICHHBIX U3 MPSIMOYTOJIb-

HUKOB, €IWHHUIIBI HW3MEPEHUS
mwnomaau. Ilepumerp MHOrO-
YTOJBHUKA

OnuceIBaTh, MCI0JIb3Yysd TEPMHUHOJIOTHIO, U306PaXKaTh ¢
MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH, MOJIE-
JINpOBaTh U3 OyMaru MHOTI'OYT'OJIBHUKH.

IIpUBOAMTH NIPUMeEPBI 00BEKTOB PEAIbHOTO MHUPA, HMEIO-
mux (GopmMy MHOT'OYrOJIbHUKA, IPSIMOYTOJIbHHUKA, KBa-
Jpata, TpeyrojbHIKa, OLl€HUBATh UX JINHEIHbIE Pa3MEpHI.
BBIYMC/IATE: IEPUMETP TPEYTOJILHUKA, TIPSIMOYTOJIBHU-
Ka, MHOTOYTOJIbHUKA; TIOIIAIb IPSIMOYTOJIbHHUKA, KBa-
apara.

H306pakaTh OCTPOYTOJIbHbIE, IIPSIMOYTOJIbHBIE U TYIIO-
YTOJIbHBIE TPEYTOIBHUKH.

CTpouTb Ha HEJIWHOBAHHOW M KJET4aToil Oymare KBa-
ApaT U TIPSIMOYTOJIBHUK C 3aJaHHBIMU JJIMHAMH CTOPOH.
HccieaoBaTh CBOMCTBA NPsMOYTOJIbHUKA, KBaJgpaTa ITy-
TEM DKCIIEPUMEHTA, HAOIIOACHUS, U3MEPEHUS, MOIEIIH-
poBaHUS; CpaBHHUBATh CBOMCTBaA KBaJapaTa U MPsIMO-
YTOJIBHHUKA.




(23

KoHcTpyupoBaTh MaTeMaTU4YecKHe NpeAJIOKEeHMs C I0o-
MOIIIBIO CBSI30K «HEKOTOPBIN», «I000i». Pacno3HaBaTh
WCTHUHHBIC W JIO)KHBIC BBICKA3bIBAHUS O MHOT'OYTOJIbHU-
KaX, IPUBOAUTH IPUMeEPbI U KOHTPIIPUMEPHL.
HUccnepaoBarb 3aBUCUMOCTD IUIONIAAU KBajpaTa OT JJIU-
HBI €r0 CTOPOHBI.

Hcnos1b30BaTh CBOMCTBA KBAAPATHOW CETKH JIJISI IOCTPO-
eHust GpUTyp; pa3éuBaTh IIPSIMOYTOJIBHUK Ha KBaJIpaTHI,
TPEyroJIbHUKH; COCTABJIATB (UTYPHI M3 KBaJIpaToOB M
MPSIMOYTOJILHUKOB M HAaXOJWUTh MX IUJIONIAaAb, Pa30HUBaTh
¢GuUrypsl Ha NIPSIMOYTOJILHUKH U KBaJIpaThl 1 HAXOAUTh
UX TUIOINAb.

BpipaxkaTh BeJIUYMHY IUIOLIAAU B Pa3IMYHBIX €IUHULIAX
U3MEpPEHUs] METPUUECKOM cucTeMbl Mep, IOHUMAThb U HUC-
0JIb30BaTh 3aBUCUMOCTH MEXIy METPUYECKUMU €JIH-
HHULIIAMHU U3MEPEHUsI IIJIOLIAIH.

3HAKOMMUTBCA C NpUMepaMy NPUMEHEeHUd IUIomail u
rnepuMeTpa B IpaKTHYECKUX cuTyauusix. Pematp 3apa-
4M 13 pealibHOH KM3HU, IpeAJiaraTh M 06CyKAaTh pas3-
JINYHBbIE CIOCOGHI pelIeHus 3aaa4

JlecaTuYHbIE
Apoou
(384)

JlecsaTtrunass  3amuch  ApOOeCii.
CpaBHEHHE ASCITUYHBIX IPOOCii.

JlelficTBUsI ¢ AECSITUYHBIMH APO-
O0simu. OKpyTJICHHE JEeCATHYHBIX
npobeit.

Pemmenne TeKCTOBBIX 3a7a4, CO-
nepxxamux 1poou. OCHOBHBIE 3a-
a4y Ha Ipobdu

IIpeacTaBAATH ACCATUYHYIO ApPOOb B BHIE OOBIKHOBEH-
HOil, YUTaTh M 3aNUCbIBaTh, CPAaBHUBAThb JICCATUYHbIC
npobu, mpejJiaraTb, 060CHOBBIBATh U 06CYKAaTh CIIOCO-
GBI yIOPSIIOYNBAHUS JACCATUYHBIX APOOCH.
HN306pakaTh AecsITUYHbIC APOOU TOUYKAMH Ha KOOPIH-
HATHOMW TIPsIMOM.

BBIABIATH CXOACTBA U pa3/IMYUs paBwI apudmMeTHye-
CKHX ﬂeﬁCTBHﬁ C HaTyYpaJIbHBIMU YHUCJIaMH U OCCATHUY-
HBIMH JIPOOSMH, OOBICHSTH UX.
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

BBINOJIHATE apudMeTHdecKne NeHCTBUS C  JICCATHIHBI-
MH ApOoOsSMY; BBINOJIHATH NPUKUJKY U OLEHKY Pe3yJib-
TaTa BBEIYUCIICHUI.

IIpyuMeHATH CBOMCTBA apu(pMETHUYECKUX ACHCTBHH s
pauuoHaJIU3aluy BBIUUCICHUHN.

I[IpuMeHATh NPAaBUJIO OKPYIJIEHUSA JECITUYHBIX JIPOOeH.
I[IpoBOAUTE MCCIE€LO0BAHUA CBOMCTB JECATUYHBIX OPO-
Ocil, onupasch Ha YHCIOBBIE OKCIEPUMEHTHl (B TOM
YHUCJIE C TOMOIIBIO KOMIIbIOTEPA), BBIABUIATh 'MINOTE3bI
U IPUBOJIUTH UX OOOCHOBAHMSL.

PacnosHaBaTh HUCTHUHHBIE U JOXHBIE BBICKA3BIBAHUS O
Jpo0six, IPUBOAUTL MPUMEPBI U KOHTPIPUMEPHI, CTPO-
MTb BbICKa3bIBaHUA U OTPUIIAHUS BbICKa3bIBAHUIA.
PelraTh TEKCTOBBIC 3a/1a4H, COZEeprKallie JpoOHbIe JaH-
HBIC, U HAa HaAXOXJICHHEC YaCTU IICJIOro M nejioro mo €ro
4acTH; BBIABJIATL UX CXO/ACTBA U pa3/In4us.
MoaesmpoBaTh X0 PELUICHUs 3aJa4d C HOMOIIBIO PH-
CyHKa, cxembl, Tabnuibl. [IpUBOAUTH, pa36éupaTs, oLe-
HUBAThb pa3jINYHbIC PELICHUs, 3alIMCU PEIICHUI TEKCTO-
BBIX 3ajiad.

OnepupoOBaTh APOOHBIMU YHCIAMH B PeajbHbBIX JKU3HEH-
HBIX CUTyallusx.

KpuTH4YeCKH OLleHMBATh TOJyUCHHBIH pe3yibTar, oCcy-
HICCTBJIATH CAMOKOHTPOJIb, IIPOBEPsAA OTBET HA COOTBET-
CTBHUEC YCJIOBHIO, HAXOOUTH OIINOKH.

3HAKOMUTBCSI C UICTOPUEN pa3BUTHs apUPMETUKH
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Harnaaanas
reomMeTpus.
Tena u durypsl
B IPOCTPAHCTBe
(949)

Mpmuororpannuku. HM3o0pakenne
MHOTOIpaHHUKOB. Mojienu mnpo-
CTPAHCTBEHHBIX TEJIL.

IIpssMOyroJbpHBII Hapajuieaen-
nen, Kky6. Pa3zséprkn Kyba u ma-
pansenenunea.

IIpakTnueckass pabora «Pa3z-
BEPTKa KyOa».

O6béM KkyOa, NPSIMOYTOJIBLHOTO
TTapaJiiesieIuIe 1a

Pacno3HaBaTh Ha 4YepTekaX, PUCYHKAX, B OKpy»Kalo-
IeM MHUpe IpsSMOYIOJBHBI Napajuienenunen, Kyo,
MHOT'OTPaHHHKH, ONHUCHIBATh, MCNOJIb3ysd TEPMHHOJIO-
rvl0, OLleHUBATh JIMHCHHbIE pa3MEphI.

IIpuBOAUTHL IPUMePhI 00BEKTOB PEaTbHOI0 MHUpPA, HMe-
130111150 C]Z)OpMy MHOTI'OIrpaHHUKa, IIPSIMOYTOJIBHOI'O ITapaji-
Jenenuiena, Kyoa.

HN3o06pakaThk Ky0 Ha Ki1eT4aToii Oymare.

HccnepoBarh cBoOMcTBa Ky0a, MpsIMOYTOJIBHOTO Iapall-
JIeJienuIie1a, MHOTOIPaHHUKOB, HCIOJB3Ysl MOJICIIH.
Pacno3HaBaTh M N306pakaTh pa3BEPTKU Kyba U mapaii-
nenenunena. MogesMpoBaTh Ky0 U mapajjesienunes 13
Oymaru u IpoYMx MaTepHaIOB, 0O'BACHATHL CIOCO6 MO-
JICITUPOBAHUS.

HaxoauThb n3MepeHus, BBIYMCAATSD IUIOIIA/b TOBEPXHO-
cty; 00bEM Ky0a, NHpPSIMOYTrOJIBHOTO TapajuleeIuIea;
HMCCJIeJ0BaTh 3aBUCHUMOCTb 00bEMa Kyba OT JUTMHBI €T0
pebpa, BBIABUTAaTh U 06G0CHOBBIBATH IMIIOTE3Y.
Ha6mogaTe ¥ NPpOBOAUTL aHAJIOTHMU MEX1Y HNOHATHAMHU
iomanay u oobéMa, IepuMeTpa 1 MIoIa 1 IIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC M JIO)KHBIC BBICKA3bIBAHUS O
MHOTOT'paHHUKaX, HPMBOAUTH MPUMePbI U KOHTPIPUME-
pbl, CTPOUTH BBICKA3bIBAHMA M OTPHUIIAHHS BbICKA3bIBA-
HUM.

PemiaTh 3ala4yM U3 peajbHON KU3HU

IloBTOpEHME
1 06061eHne
(10 4)

IloBTOpEHNE OCHOBHBIX MOHSATUN
U MeTO/I0B Kypca 5 kitacca, 0606-
LIEHUE 3HAHUMI

BbIYHC/IATH 3HAYCHUS BBIPAKECHUN, COAECPIKAILINX HATY-
pajJIbHBIC 4YHCIIa, OOBIKHOBEHHEBIE U JCCATHUYHBIC ,HpO6I/I,
BBINOJIHITH IIPe0Opa30BaHMsT YUCEIT.

BpIGUpaTh CHOCO6G CpaBHEHHSI YHCEJ, BBIYUCICHUM,
NPUMEHATh CBOUCTBA apu(METHUCCKUX NCUCTBUU s
panyoHalIM3aluu BEIYUCICHUM.
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

OcylmecTB/JIATh CAMOKOHTPOJIb BBIIOJIHSAEMbIX JeHCTBUN
U CAaMOIIPOBEPKY pe3ysbTaTa BBIUMCICHUM.

PemaTek 3aayy u3 peasibHON )KU3HYU, IPUMEHAThb MaTe-
MaTU4YeCKHe 3HAHMA Ul pelIeHus 3aJad U3 JIPyTHX
Y4YeOHBIX MPEIMETOB.

Pemath 3aAa4yM pasHbIMM CIOCO6AaMH, CPAaBHUBATh
CIIOCOGBI pelIeHHs 3aJlavd, BbIOMPATh PpanMOHAJIbHBIN
cnoco6

6 knacc (He meHee 170 v)

HasBanmne
pasaena (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOeE cojepKaHue

OcHOBHbBIE BH/ABI AesATe/IbHOCTH 06y'-lalOI.l.U([XC$l

HartypasibHble
qucsaa
(304)

Apudmernyeckue JeHCTBHUS C
MHOT'O3HAYHBIMHU  HaTypajbHbI-
MU yuciamu. YucioBbie BbIpa-
JKEeHUs, TIOPSAAOK JAENCTBUM, HC-
noib30BaHue cKoOOK. Okpyriie-
HHUE HATypPaJIbHBIX YHCEIL.

Jenutenu W KpaTHbIE 4YHCIIA;
HauOOIBIINI OOINI NEIUTEND U
HaWMEHBbIIIee 0011Iee KpaTHOE.

BbIno/sIHATH apudpMeTHdecKue JeHCTBHS C MHOI'O3HAY-
HBIMHU HaTypaJIbHBIMU YHCJIAMHM, HAXOAWUTb 3Ha4YeHUs
YUCJIOBBIX BBIPAKEHHH CO CKOOKamMu u 0e3 CKOOOK; BbI-
4YUCIATh 3HAYEHUs BBIPAKEHUH, COIepKaIIuX CTETICHU.
BBINOJ/IHATE NPUKHUAKY U OL€HKY 3HAaUCHHUH UHCIOBBIX
BBIpa)XKCHUH, NPUMEHATh NMPUEMBI NPOBEPKMU pe3yabTara.
Hcnosib30BaTh NPU BBIYMCIAECHHUAX NEPEMECTHTEIbHOE U
coYeTaTeIbHOE CBOICTBA CIIOKEHUS W YMHOXEHHS, pac-
MpEACIUTEILHOE CBOMCTBO YMHOMKEHHUS OTHOCHUTEIBHO
CIIOKEHHUsI, CBOMCTBA apuMETHUCCKUX ICHCTBUIA.




G¢

Pazsrocxkenne dmcia Ha IpocThIe
MHOXXHUTENH. J[eIUMOCTh CyMMBI
U nnpousseaeHus. JlejgeHue ¢ oc-
TaTKOM.

Penrenne TeKCTOBBIX 3aga4

I/ICCJIeAOBaTb HUCJIOBBIC 3aKOHOMCPHOCTHU, IIPOBOJUTH
YHUCJIOBBIC OKCIICPUMCHTHI, BBIIBUI'aTh U 000CHOBBIBaTh
TUIOTE3bI.

dopMyIMpOBaTh ONpejeeHUs JIeInuTelsl U KpaTHOTO,
HanOOJIBIIETO OOIIEro ICTUTEIs U HANMEHBIIIETO O0IIeTo
KpaTHOTO, IPOCTOTO U COCTAaBHOT'O YHCEIT;, UCIIOJIb30BATh
OTH IIOHATHSA IPpU PEIICHUUN 3aaad.

[IpuMeHATb aJITOPUTMBbI BBIYUCIICHUS HAHOOJBIIETO
o0IIero AEMTENsi W HAaWUMCEHBIIETO OOIIero KpaTHOTO
JIBYX YHCEJI, aJITOPUTM Pa3JIOoKEeHHUs YHClIa Ha IPOCTHIS
MHO>XHUTCJIN.

HccnepoBars ycinoBus ieauMoctd Ha 4 u 6.
HccnepoBaTs, 06CcyxaaTh, GopMyIMpoBaTh M 060CHO-
BBIBATh BBIBOJ, O YETHOCTU CyMMBbI, IPOU3BEIACHHUS: ABYX
4E€THBIX YHCEJ, ABYX HEUYETHBIX 4HUCJIE, YETHOIO U HEYET-
HOT'O YHCEJL.

HcciepaoBaTb CBOWCTBA JICIMMOCTH CyMMBI U IPOU3BE-
JACHHWSA YHCCII.

IIpuBOAUTH IPUMeEPBHI YKcel C 3aJaHHBIMU CBOWCTBAaMU,
pacno3HaBaTh BEepPHbIEe M HEBEPHbIE YTBEPXKICHUS O
CBOICTBax 4uces, ONpoOBepraTb HEBEPHBIC YTBEPKACHUS
C MOMOIIBI0 KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTH4YeCKUe NPeAJIOKEeHHs C 110-
MOILBIO CBSI30K «W», UM, «ECIHU..., TO...».

PemraThb TEKCTOBBIC 3a7a4M, BKJIIOYAIOIIUE ITOHITUS Ie-
JIMMOCTH, apUPMETHUIYSCKUM CIOCOOOM, HCITOIH30BAThH
rnmepedop BCceX BO3MOXKHBIX BapHUAHTOB.
MoaeMpoBaThb X0 PEUICHUS 3aJ1a4d C MOMOIIBIO PH-
CYHKa, CXEMBI, TaOJIUIIBIL.

IIpuBOAUTH, pa36upaTh, OLLEHUBATD pPa3IUYHbIC pellie-
HUsA, 3aIIlMCH peHIeHPII;'I TCKCTOBBIX 3a1ad4.
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

KpuTHyecku olleHMBaTh [I0JIy4YCHHbIN pe3yibTaT, HaXo-
JIUTH OIIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IIPOBEPSIS
OTBET Ha COOTBETCTBHE YCJIOBHIO

HaI‘JIH,[[Haﬂ HepneHm/IKyrmpHHe IIpsAMBIC. Pacnmo3HaBaThb Ha qepTexKax, puCyHKax ciiydan B3anM-
reoMeTpu. Hapam‘lenLHHe IIpsAMBIC. HOI'O pacCIIOJIOKCHUS ABYX IPSIMBbIX.
ommern | Paceromme ey sy o= | M08 TS omotei sepn i ey eon o
KaMHM, OT TOYKH J10 MPSIMOM, UM -
(7 49) HA IIyTH Ha KBaJIPATHOMH CETKe. ecsl PAMbIE, JIBE MAPAILIEbHBIE NPAMbIE, CTPOUTH Hps-
MYIO, TIEpIICHAUKYIISIPHYIO JaHHOM.
Ipumepsl mpsAMBIX B IIPOCTPaH- IIpuBOAMTEL NpHUMepPHI NapaiebHOCTH U NEePHEHIUKY -
CTBE JIIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.
Pacno3sHaBaTh B MHOIOYTOJIbHUKAX MHEPIEHIUKYJISIPHbIC
U napajuiesbHble CTOpoHbl. 306pakaTh MHOIOYIroJib-
HHKHU C NapaJuICJIbHBIMU, IEPIEHAUKYIISIPHBIMU CTOPO-
HaMMH.
HaxoauTh paccTosiHUE MEXIY IBYMsI TOUKaMH, OT TOY-
KU 10 OPSMOM, JJIMHY IIyTH Ha KBaJIpaTHOU CETKE, B TOM
YHCIIe HUCIIOJIb3Ysl HHU(PPOBBIE PECypPChI
Jpo6u OOBIKHOBEHHAs! JpOOH, OCHOBHOE CpaBHUBATb U YyNOPSAOYUBATh ApoOH, BbIGHPATH CIO-
(32 4) CBOHCTBO JpOOH, COKpalleHue €06 cpaBHEHHUS APOOEH.

npobeii. CpaBHEHHE U YIIOPSIIO-
9uBaHUE OPOOCH.

JecaTtuunble 1podu 1 MeTpHUdie-
cKasl CHCTEMa Mep.

IIpeacTaBAATS AecsTUYHBIC TPOOU B BHIE OOBIKHOBEH-
HBIX ApoOeili U OOBIKHOBEHHBIC B BHUAEC JCCATUYHBIX, HC-
NM0J/Ib30BaTh IKBUBAaJIEHTHbIE NP CTAaBJIEHMS IPOOHBIX
YHCECJII IIPU UX CPAaBHCHHUH, IIPU BBIYUCIICHUAX.




LE

Apudmernyeckne IeHCTBHS C
OOBIKHOBEHHBIMH M JI€CSITUYHBI-
MU JIPOOSIMH.

OrtHourenue. Jlenenue B JaHHOM
oTHoOIIeHUH. Macmrab, Ipomnop-
U

ITonsatne mnpouenra. Brruucie-
HUE MpPOLEHTa OT BEJIUYUHBI U
BEJIMUMHBI 11O €€ HPOLICHTY.

Permenne TEeKCTOBBIX 3aJa4, CO-
JAeprKalux JpoOH M MPOIECHTHI.

IIpakTuueckass pabora «OTHO-
IICHUE JUTMHBI OKPYKHOCTH K €&
AUaMEeTpy»

Hcnoib30BaTh eCATHYHBIE APOOU IIPU NPeoOpa30BAHUHI
BEJIMYMH B METPUUECKOH CHUCTEME Mep.

BbinoHATE apudmMeTHIecKHue AEUCTBUA C OOBIKHOBEH-
HBIMH W JECSTUYHBIMU JIPOOSMH.

BbIYMC/IATB 3Ha4YEHNS BBIPAXKSHUH, COIEPIKAINX OOBIK-
HOBEHHBIE W JECATHYHBIC NPOOH, BBIIOJHATH Ipeobpa-
30BaHUs ApoOeli, BBIGUPATh CIOCOG, NPUMEHATb CBOM-
cTBA apupMeTHIYECKNX JEHCTBUH I paroHaIN3aIliu
BBIYMCJICHUM.

CoCTaBJIATH OTHONICHHSI ¥ IPONIOPIINHI, HAXO0AUTh OTHOIIIE-
HHUE BEJINYWH, JISJIUThH BEJINYUHY B TAHHOM OTHOIIICHUH.
HaxoauTh 3KcniepMMeHTa/IbHBIM MYTEM OTHOIICHHE
JUTMHBI OKPY>KHOCTH K €€ THaMeTpy.
HHTepnpeTupoBaTh MaciTad KaKk OTHOIICHHE BEIWYHH,
HaXOAHUThb MaclITad IJ1aHa, KapThl U BBIMUCIISITH PACCTO-
SIHUSI, UCIIOJIB3YSl MacIITal.

OGBACHATD, UTO TAKOE MPOICHT, YIIOTPEOIIATH 000POTHI
pe4H CO CIIOBOM «IIPOLIEHT». BBIpaxKaTh IIPOLICHTHI B
JIpo0siX U ApOoOH B IPOLIEHTAX, OTHOIICHHE IBYX BEJIMYHH
B MPOLICHTAX.

BBIYMC/IATH POLEHT OT YUCJIA U YUCJIIO TI0 €ro MPOILEHTY.
OKpyIJIATh Apo0OU U HPOLCHTHI, HAXOAUTH MPUOIIHIKE-
HUSI YHCEeJl.

PemuaTh 3aja4M Ha 4acTH, IIPOLCHTHI, IIPOIOPLHH, HA
HaXOKJIeHUE ApoOH (IIPOLIEHTA) OT BEJIUYUHBI U BEJIMYH -
HBI 10 €€ Apodu (IpoleHTy), Apodu (IpoleHTa), KOTO-
pBIl cocTaBisieT OJHA BeJIWYMHA OT Apyroil. [IpuBoAUTD,
pa3éupaTh, OLEeHUBATh Pa3JIMYHbIC PCIICHUS, 3allUCH
peleHn TEKCTOBBIX 3a7ad.

H3BaekaTh MHGOpMaALMIO U3 TaOJIMIl U JUATPAMM, WUH-
TEPHPETUPOBATh TAOJIMYHBIC JTaHHBIC, ONPEACISATH HAM-
Oosiplllee ¥ HAaUMEHBIIIEE U3 MPEACTABICHHBIX JaHHBIX
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

Harnaanas
reoMeTpus.
CummeTpus
(6 9)

OceBast cummeTpusi. LleHTpaiib-
Hasi CHMMETPUSI.
IToctpoenue
duryp.
IIpakTnueckast padora «OceBast
CUMMETPHSD.

CUMMETPUYIHBIX

CuMMeTpHusi B IPOCTPAHCTBE

Pacno3HaBaTh Ha yepTekax U N300 pakeHUsX, U306pa-
’KaTh OT PyKH, CTPOUTB C [IOMOIIEI0O HHCTPYMEHTOB (hH-
rypy (OTpe3OK, JIOMaHyO, TPEYTOJIbHUK, IPSIMOYTIOJIb-
HHUK, OKPY>XHOCTBH), CHMMETPHUYHYIO JaHHOH OTHOCH-
TEJIBHO MPSIMOI, TOYKH.

HaxoauTb IpUMephbl CUMMETPHUH B OKPY>KAIOLIEM MHpE.
MopaenupoBaTh u3 Oymaru 1Be (GUrypbl, CHMMETPHYHBIE
OTHOCHUTEJIBHO TNPsMOi; KOHCTPYMPOBAaTh IeoMeTpHUue-
cKue KOH(UTypaluH, UCHOJb3ysl CBOMCTBO CHMMETPHH,
B TOM 4YMCJIE C ITOMOIIbLIO HU(BPOBBIX PECYPCOB.
HccaemoBaThb cBolicTBa U3yUEHHBIX (UIYDP, CBSI3aHHBIE
C CUMMETpPHEH, HUCIOJIb3ysl SKCIEPUMEHT, HaOJIOICHUE,
MOZEIMPOBaHUE.

0G60CHOBBIBATH, ONIPOBEPraTh ¢ IOMOILBIO KOHTPIPUME-
POB YTBEPKICHHUA O CUMMETPHUH (GUTYp

BoipaxxkeHus
c GyKBaMH
(6 4)

IIpumenenue OyKB JUIsT 3aIlHcu
MaTeMaTUYE€CKUX BBIpaKEHUN U
npenio)KeHuii. bykBeHHbIE BbI-
paKeHHUsI U UMUCIOBBIE ITOJCTa-
HOBKH.

BykBeHHbIe paBeHCTBa, HAXOX-
JICHUE HEU3BECTHOIO KOMITOHEHTA.
Ddopmynbl

Hicnio1b30BaTh GYKBBI [jisi 0003HAYCHUSI YKCEII, MPHU
3alIMCcu MaTeMaTH4YCCKHX yTBCp)KI[CHHfI, COCTaBJIATH
OyKBEHHBIE BBIPaXKCHHsI MO YCIOBHIO 3a/1a9H.
HUccnenoBaTb HECI0KHBIC YUCIOBBIE 3aKOHOMEPHOCTH,
HCIIOJIB30BaTh 6yKBI>I JJIs1 UX 3aIluCH.

BBIYUCIATH YMCIOBOE 3HAYEHHE OYKBEHHOTO BBIpaXke-
HUA IIPU 3aJaHHBIX 3HAYCHUAX 6yKB

3anuceiBaTh GOPMYJIbI: TIepUMETPa H IUIOMIAAN MPSIMO-
YroJIbHUKA, KBaJpara; IJIHUHBI OKPYXKHOCTH, ILJIOIIaan
Kpyra; BbIIOJIHATH BBIYUCJIEHHS TI0 3THM (HopMyam.
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CoctaBaaTh GOPMYJIbI, BBIPAXKAIOIINE 3aBUCHMOCTU
MEXKy BEJIMYHHAMH: CKOPOCTh, BPEMSI, PACCTOSIHUE; 11e-
Ha, KOJIMYECTBO, CTOUMOCTD; IMPOU3BOJUTEIILHOCTD, Bpe-
Ms1, 0OOBbEM paGOThI; BBIMOIHSITH BBIYUCICHUS 110 DTHM
dopmyiram.

HaxoauTh HEM3BECTHBIM KOMITOHEHT apr(PMETUUECKOTO
JEeNCTBUS

HarasaHas
reoMeTpusl.
durypsl

Ha IVIOCKOCTH
(14 q)

YHeThIpEXYTOJBbHUK, PUMEPHI
YeTBhIPEXYTOJIBHUKOB.  IIpsimo-
YTOJIBHUK, KBajJpaT: CBOMCTBa
CTOPOH, YTJIOB, JAaroHasei.

N3mepenune yrinos. Buabl Tpe-
YTOJILHUKOB.

Ilepumerp  MHOrOyrosjbHHUKA.
ITnomane duryper. Popmysibl
IepUMeTpa U IUIOLIAIN HPSIMO-
yrojgbHUKa. [IpubimxEHHoe n3-
MEpeHHe IUI0Iaau QUryp.

Tlpaktuueckass pabora «Ilmo-
maap Kpyra»

HN306pakaTh Ha HEJIMHOBAHHOW M KjeTdyaTod Oymare c
HCITOJIF30BAHUEM YEPTENKHBIX WHCTPYMEHTOB YETHIPEX-
YTOJIBHUKH C 3aJaHHBIMH CBOHCTBaMH: C IapajuleiIbHbI-
MU, TEpIEeHIUKYISPHBIMH, PaBHBIMH CTOPOHAMH, IIPsi-
MBIMH YTJIAaMH WM Jp., PaBHOOEIPEHHBIH TpPEeyroJIbHUK.
Ilpeasarate M 06CYKJaTh CHOCOGBI, aJTOPUTMBI I10-
CTPOEHHSI.

HccneaoBaTh, UCIONB3Ysl SKCIIEPUMEHT, HaAOIIOICHUE,
MO/JIeJINPOBaHNE, CBOMCTBA IIPSIMOYIOJIbHUKA, KBAJIpara,
pa3buBath Ha TpeyrojibpHiuku. O60CHOBBIBATh, ONIPOBEP-
raTh C IIOMOIIbIO KOHTPIPUMEPOB YTBEPIKIAECHUS O Mpsi-
MOYTOJIbHUKE, KBaJipaTe, paclioO3HaBaTh BEPHbIE U He-
BEpHBIE YTBEPIKICHUSI.

H3MepATh M CTPOUTD C IOMOIILIO TPAHCTIOPTHUPA YIJIBI, B
TOM YHCJI€ B MHOTOYTOJbHHMKE, CPABHHUBATh yIJbI; pac-
NO3HaBaTh OCTPbIE, MPSIMBIE, TyIbIE, Pa3BEPHYTHIE YTIIbL.
Pacno3HaBaTh, M306pa)kaTh OCTPOYTOJbHBINA, IPSMO-
YTOJIbHBIA, TYMOYTOJIbHBIM, paBHOOEAPEHHBIH, paBHO-
CTOPOHHHI TPEYTOIbHUKHU.

BBIYHCIATE NEPUMETP MHOTOYTOJIbHUKA, MIOIIAAb MHO-
TOYTOJIbHHUKA Pa30HEeHHEM Ha MPSIMOYTOJBHUKH, Ha PaB-
Hble (UTYPBI, UCIIOJIL30BAaTh METPUYECKHUE CIUHUIIBI U3-
MEpEHUS JUTMHBI U TIIOIIA T,
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeSITEJBHOCTU O0yYaIOUIUXCs

HcnoJsib30BaTh NPUG/IIDKEHHOE U3MEPEHME JUIMH U T1I0-
majel Ha KieTdaTtoi Oymare, npuOIMKEHHOE H3Mepe-
HHE JUIMHBI OKPY>KHOCTH, IUIOLIAIH Kpyra

IMoi0xuTENBHBIE
U OTpULaTe/IbHbIE
qucaa

(40 4)

Ilensle uuciaa. Moaynes 4ducia,
reoMeTpuyuecKkasl HHTeprpeTa-
Ut MO yJisi. UuciioBbBIe TpoMe-
JKYTKH.

ITonoHUTeNbHbIE U OTPHULIATENb-
Hble uncia. CpaBHEHHE MOJIOXKH-
TEJBHBIX U OTPULIATEIIBHBIX UH-
cen. Apudmeruyeckue IeiCcTBUS
C IIOJIOKUTEJILHBIMU U OTPHIIA-
TEJIBHBIMU YHUCIIAMHU.

PelnreHue TeKCTOBBIX 3a1a4

I[IpuBOAUTEL NpUMePB] UCIOJIb30BAHUS B PEATBHON JKU3-
HH TIOJIOKHUTEIBHBIX U OTPUIATEIBLHBIX YHCEIL.
H306pakaTh 11eJIble YK CIIa, ITOJIOKUTEIbHBIC U OTPHIIA-
TeJIbHBIE YHCJa TOYKaMH Ha YUCIIOBON NPsIMON, UCMOJIb-
30BaTh YMCIOBYIO HNPSIMYIO JJIsl CPABHEHUS YHUCEIL.
IIpyuMeHATHL NpaBUJIa CpaBHEHMS, YIOPAAOYUBATD Iie-
JIbI€ YMClIa; HAXOAUTh MOIYJIb UHCIA.

®opMy/SIMpOBaTh NPaBUJIA BLIUNUCIECHUS C MOJIOKUTEIb-
HBIMU U OTPULATENILHBIMU UHCJIaMH, HAXOAUTH 3Ha4Ye-
HUSA YUCJIOBBIX BBIPAXXECHUN, COIEpKALIUX JCHCTBUS
C TOJIOKUTENIbHBIMA U OTPULATEIbHBIMU YUCIIAMH.
IIpUMeHATH CBOMCTBA CIIOXKSHHMS U YMHOXCHUS JUIA
peoOpa3oBaHus CyMM U IPOU3BEIACHUIT

IIpeacraBienue
JAAHHBIX
(649)

IIpssmoyronpHas cucremMa Koop-
JIHUHAT Ha rutockoctH. Koopnuna-
ThI TOYKH Ha MJIOCKOCTH, adcIuc-
ca U opAuHAaTa.

Cronbuarble M KpYroBble Ha-
TPaMMBI.

ITpakTnueckas padora «IlocTpo-
€HHEe quarpaMm».

OGBACHATh U W/UIIOCTPUPOBATh MOHATHE TPSIMOYTOJIb-
HOM CHCTEMBI KOOPAMHAT Ha IJIOCKOCTH, MCIOJIB30BaTh
TEPMHUHOJIOTHIO; CTPOUTD Ha KOOPJAMHATHOM IJIOCKOCTHU
TOYKHU M GUTYPHI 110 3aJJaHHBIM KOOp/IMHATaM, HAXO0AUTh
KOOPAWHATHI TOYEK.

YuTaTh  croibuaTtble M KPYTOBBIE  JUArPaMMBIL;
MHTepIpeTHPOBaATh JaHHEIC; CTPOUTH CTOJIOUATHIC 1Ha-
TPaMMBI.
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Penrenne TeKCTOBBIX 3aj1a4, CO-
AepKaliux JdaHHbIE, ITPEJICTaB-
JICHHbIC B TaOJIMIIaX W Ha JaHa-
rpamMmmax

Hcnosib30BaTh MHPOPMALUIO, NPEICTABICHHYIO B Ta-
OJMIax, Ha JuarpaMMmax JUisl peIICHHsT TSKCTOBBIX 3aJad
U 3a7a4 U3 peaJibHOU >KU3HU

HarasaHas
reoMeTpus.
durypsl

B IPOCTPAHCTBE
()

IIpssMOyTroJBHBII Hapajuienen-
nen, xkyO6, mpusma, nupamuaa,
KOHYC, OVWJINHIIP, map u cdepa.
306pakeHre IIPOCTPaHCTBEH-
HbIX ¢uryp. Ilpumepsr pa3Bép-
TOK MHOT'OIPaHHUKOB, ITHJIHMH-
Jpa ¥ KOHyca.

ITpaktnueckast padora «Co3nma-
HHME MoJelell IPOCTPaHCTBEH-
HBIX QUTYD».

TTousitne 00BbEMA; SAUMHULIBI U3~
mepenust 00béma. OOBEM npsiMo-
YrOJIBHOI'O  IapajuieiienuIe/a,
Ky6a, popmysibl 0OBEMaA

Pacnmo3HaBaTh Ha uepTexax, puCyHKaxX, OMHUCbIBATH I~
pamMuny, IpuU3My, OUIMHApP, KOHYC, IIap, U306pakaTh
UX OT PyKH, MOJAEeJIMPOBATh M3 OyMmaru, IUIaCTHJIMHA,
poBoJIoKH H 1ip. [IpUBOANTB NpUMePbI 00BEKTOB OKPY-
JKaroaiero Mmupa, MMEroInux (I)OpMBI Ha3BaHHBIX TCJI.
Hcnosib30BaTh TEPMHUHOJIOTHIO: BeplinHa, pebpo, TpaHs,
OCHOBaHHME, BBICOTA, PAJNYC U JUAMETp, Pa3BEPTKA.
H3y4yaTh, MCIOJIB3Ys SKCIEPUMEHT, HAOJIOJCHHE, H3Me-
peHue, MOJCIMPOBAHUE, B TOM YHUCIE KOMIBIOTEpHOE, U
ONHMCBIBATh CBOMCTBA Ha3BAHHBIX TEJl, BBIABIATD CXO/,-
CTBaA U pas/IM4MsA: MEXIy NUPaMHUION U HNPU3MOI; MeX-
Ay UMJIMHIPOM, KOHYCOM H IIapOM.

PacnosHaBaTh pa3BEPTKU Iapajuiesenuiena, KyoOa,
IPU3MBI, IHPaMHU/IbI, KOHYCa, NWINHAPA; KOHCTPYUPO-
BaTh JaHHbIE TeJIa U3 Pa3BEPTOK, CO3/4aBaTh UX MOJICIIM.
Co3aaBaTh MOJEJIH [IPOCTPAHCTBEHHBIX Quryp (u3 oyma-
'Y, IPOBOJIOKH, TUTACTUJIMHA U OP.)

H3MepATh HA MOAEJIAX: JUIMHBI pEOEpP MHOTOI'PAHHUKOB,
JHMaMeTp IIapa.

BbIBOAUTH GPOPMYJIy 00bEMa MIPSIMOYTOJIBHOTO Mapaie-
Jenuvineaa.

BbIuucaATh IO popMyJiaM: 00bEM MPSIMOYTOIBHOTO Tia-
pannenenumnena, Ky6a; HCIIONIB30BaTh €AUHHULBI U3MEPE-
HUSL 00b€Ma; BBIYHUCAATh O0BEMBI TEJ, COCTABIICHHBIX M3
KyOOB, TapajjelICIUIe/IOB; pellaTh 3a4a4M C peaabHBI-
MH JaHHBIMH
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

I[ToBTOpEHME,
00600611IeHHE,
cUCTeMaTHu3aIusa
(20 4)

TToBTOpPEHHE OCHOBHBIX MOHSITHMI
1 METOJ0B KypcoB 5 u 6 kitaccos,
0000IIIeHNE U CHCTEMaTHU3AIUs
3HaAHUU

BbIYMCAATH 3HAUYCHUS BBIan(eHHﬁ, coAeprKalluxX HATY-
pPaJIbHBIC, LECJIbIC, IMOJIOKUTCIIBHBIC WU OTPULIATCIIBHBIC
qucia, OOBLIKHOBEHHBIE U JACCATUYHBIC L[pO6I/I, BBITTIOJI-
HATH HpeO6pa30BaHI/IH YHUCCII U BLIpa)KeHHﬁ.
BepIOMpaTh CIOCOG CpaBHEHUs YMCEN, BBIYHUCICHUH,
NPUMEHATh CBOMCTBA apudMeTHUecKuX AeHCTBUH Ui
pannoHaJIn3alii BbIYHUCIICHUU.

PemaThb 3aay¥ u3 peaibHON )KU3HU, IPUMEHATb MaTe-
MaTH4YecKHe 3HaHMA JUId PEIICHUs 3aJad M3 JIPYTux
IIPEIMETOB.

PemaThb 3aa41 pasHbIMH CIOCO6AMH, CDABHMBATD, BbI-
GUPpaTh CNOCOGBI pelIeHUs 3a/Ia4uH.

OcylecTB/JIATh CAMOKOHTPOJIb BBIIOJIHSAEMbIX JACHCTBUI
U CaMOIIPOBEPKY pe3yJibTaTa BEIUYMCICHUN




PABOYAS NMPOrPAMMA YYEBHOI'O KYPCA
«ANTEBPA». 7-9 KJIACChbI

LUEAN U3YHEHMA YHEBHOI O KYPCA

Anrebpa siBIsSeTCSI OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOM ITKOJIBL:
OHa oOecIieYrnBaeT U3yUYEeHUE JIPYTUX TUCIUIUINH, KaK €CTECTBEHHO -
HAy4YHOTO, TaK U TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO
JUTSL TIPOJIOJDKEHUSI 00pa3oBaHMsl U B IMOBCEIHEBHOW >KU3HHU. Pa3Bu-
THE Yy OOyYaloIIMXCsl HAYYHBIX IPEIACTABICHUN O MPOUCXOXKJICHUU
U CYIIHOCTH ajire0pandecKux aOCTpakIHi, CcIrioco0e OTpakeHUs
MaTeMaTHYCCKON HAyKOU SIBJICHUH U MPOIICCCOB B MPHUPOJIC U OOIIIe-
CTBE, POJIM MaTeMaTUYE€CKOrO MOJIEJIMPOBAaHUS B HAy4YHOM IO3Ha-
HUU U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYHYHOTO MHPO -
BO33pC€HHUA U KAa4Y€CTB MbINIJICHUA, HeO6XO}II/IMI)IX JJId agalnrTalnuuyu B
coBpeMeHHOM udppoBoM odiecTBe. M3yueHue anreOpbl €CTECTBEH -
HBIM 00pa3om oOecrieurBaeT pa3BUTHE YMEHHUs HaOJII04aTh, CPABHU-
BaTb, HaXOAUTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTHUYHOCTU MBIIIJIC-
HHSI, CIIOCOOHOCTH apryMeHTHPOBAaHHO OOOCHOBBIBAaTH CBOM JIeH-
CTBHSI M BBIBOJIbI, (hOpMyJIMpOBaTh yTBepxKAcHus. OCBOEHUE Kypca
anreOpbl 00ECIIeYnBaAET Pa3BUTHE JIOTMYECKOTO MBIIUICHUsI o0y4a-
IOLIUXCS: OHU MCHOJB3YIOT JEAyKTHUBHbIC W WHJIYKTHBHBIC pac-
CyXXJeHusl, 0000IIeHe U KOHKpEeTH3aInio, abcrparnpoBaHue U aHa-
snoruro. OOyueHue anreOpe mnpeanosjaraeT 3HAYUTCIbLHBIH O00BEM
CaMOCTOSITeIILHOW NEATEIILHOCTH O0YyYaroIINXCsl, I0O3TOMY CaMOCTO -
SITEJIbHOE pElIeHUe 3a/lad €CTECTBEHHBIM O0pa3oM SIBIISISTCS peasiu-
3aryeil JIesITeIbHOCTHOTO MPUHIMIA OOYUESHUSI.

B cTpykType mporpamMmbl yueOHOTO Kypca «Ajredpa» OCHOBHOM
IIKOJII OCHOBHOE MECTO 3aHHUMAIOT COJAEPIKATEIbHO-METOUUYECKUE
muHun: «YHuciaa U BBIYHUCICHUS»; «AJTeOpandecKue BbIPAKEHUS;
«YpaBHeHUsT U HepaBeHCcTBa»; «DyHkuuw». Kaxnas U3 3Ttux co-
JIepKATEIIbHO-METOIUYECKUX JIMHUNA Pa3BUBACTCS HA TPOTSHKSHUH
TpEX JIET U3yUYEHUsI Kypca, €CTECTBEHHbIM 00pa30oM MeperuieTasCh u
B3aUMOJICUCTBYSI C JIPYTUMHU ero JuHusiMu. B xoae uzydeHus Kypca
00yYaronUMCsT MPUXOJAUTCS JIOTHYECKU PaACCyKIaTh, UCIIOJIH30BaTh
TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B CBsI3U C 3TUM I€71€C000pa3HO
BKJIFOYUTH B MPOTPAMMy HEKOTOPBIC OCHOBBI JIOTHKH, MPOHU3BIBA-
FOIIIME€ BCE€ OCHOBHBIC pa3jeiibl MaTeMaTH4YeCKOro OOpa3oBaHUs W
CTIIOCOOCTBYIOIIIHE OBJTAJICHUTO 00y4JarommMucs OCHOB
YHHUBEPCAITBHOTO MaTEeMaTHIECKOTO sI3bIKa. TaknuM oOpa3oM, MOKHO
YTBEPK/IaTh, 49To coJiepKaTebHO I u CTPYKTYpHOH
0COOEHHOCTBIO Kypca «Anredpa» SIBJISICTCSI ero
HHTETPUPOBAaHHBIA XapakTep.
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Coneprkanue JUHNN «YHucna U BBIYUCICHUSD) CIIy>KUT OCHOBOW
JUTST manbHEHIIero u3y4eHusi MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO
y 00ydYaromuxcst JIOTHYECKOT0 MBIIIJICHHS, (POPMHUPOBAHUIO YMEHUS
MOJIB30BAaThCs AITOPUTMAaMH, a TaKKe NPUOOPETESHUIO MTPaKTHYE-
CKHMX HaBBIKOB, HEOOXOJIUMBIX JUIsI TIOBCETHEBHOM >KM3HU. Pa3zBuTne
THOHSITHS O YMCJIE€ B OCHOBHOM MIKOJIE CBSI3aHO C PallMOHAIBHBIMH U
HppalMOHAIBHBIMU YHCIAMH, (POPMHUPOBAHUEM IIPEJICTABICHUHN O
JISUCTBUTEIBHOM 4YHCIie. 3aBEpIIEHNE OCBOSHUSI YHMCIIOBOU JIMHUU
OTHECEHO K CTapIieMy 3BeHy o01iero oopa3zoBaHUsI.

CoxepsxkaHue ABYX ajireOpaMyecKuX JIMHUNA — «AJreopandeckue
BBIPQKEHUS» U «Y paBHEHHUSI U HEPABCHCTBa» CIIocoOCTByeT popmu-
poBaHHIO Yy OOydYaIOUIMXCSI MaTeMaTHYECKOro amrapara, HeoOXOoH -
MOTO JUISI PEIISHUs 3aJa4d MaTeMaTHKH, CMEXKHBIX IIPEAMETOB U
MPaKTHUKO-OPUEHTUPOBAHHBIX 3aJa4. B OCHOBHON mIKOJe y4YeOHBIN
MaTepual rpyniupyeTcs BOKPYT palliOHAIBHBIX BBIPAKCHUM. AJI-
redpa AEeMOHCTPUPYET 3HaYCHHUE MAaTEeMaTHUKH Kak sI3bIKa JJIsl 110~
CTPOCHUSI MaTeMaTHUYECKUX MOJICJICH, OITMCAaHUsI MPOIECCOB U SIBJIC-
HUH peasbHOro Mupa. B 3ajiaun oOyueHust anredpe BXOAAT TaKKe
ﬂaﬂbHeﬁmee Pa3sBUTUEC AJITOPUTMUYCCKOTO MBIIIJICHUA, HGO6X0)II/I-
MOT'0, B YaCTHOCTH, IS OCBOCHHA Kypca HH(POPMaTHKH, U OBJIa/e-
HHE HaBbIKaMH JEIyKTHUBHBIX paccyxiaeHui. [IpeoOpazoBanue cum-
BOJIBHBIX (POPM BHOCHUT CBOM crieuHUUECKHN BKJIaJ B pa3BUTHE
BOOOpaXEeHUs, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne GyHKIHMOHAIBHO-TpapUISCKON JIMHUK HAlICJICHO Ha
MOJyYeHHUE WIKOJIbHUKAMU 3HAaHUN O (YHKIHUSIX KaKk BakKHEHIIeu
MaTeMaTUYeCKOW MOJENN s OINHCAHUs WU HCCIIEJOBaHUsI pa3HO-
00pa3HbIX MPOIECCOB U SIBJIICHUN B mpUpojae u odmiecTBe. M3yueHnue
9TOro MaTepuaia CIIocCOOCTBYET Pa3BUTHIO y OO0YYaIOIIUXCS YMEHHUS
HCIIOJIB30BaTh pPa3IMYHbIC BBIPA3UTEIILHBIE CPEJICTBA sI3bIKA MatTe-
MaTHKH — CJIOBECHBIE, CHUMBOJIMYECKHE, TpaduiecKkue, BHOCHUT
BKJIAJ B (DOPMHUPOBAHHE MPECTABICHUN O POJIM MAaTEMAaTUKH B pas3-
BUTHUH UUBUJIHN3ALUNA U KYJIbTYPBHI.

MECTO YYEBHOIO KYPCA B YYEBHOM MJAHE

CornacHo yueOHOMY TuTaHy B 7—9 Kiaccax M3ydaeTcs y4eOHBIH
Kypc «Anrebpa», KOTOPBIM BKIIOUAET CIIEIYIOIINE OCHOBHBIC
pa3nensl COZIepPKaHMS: «Ywucma " BBIUUCICHUS,
«AnrebpanvecKkue BBIPAXKEHUS, «YPABHEHWUsSI W HEPABEHCTBA»,
«DYyHKIHN.

YueOHBIN 1TaH Ha U3y4YeHHe anreOpsl B 7—9 kiaccax OTBOIMUT
He MeHee 3 y4eOHBIX 4acoB B HEJEIIO B T€UCHHE KaXKJ0ro roja o6-
YYEeHUsI, BCETO 3a TpH rojga oOydeHus — He MeHee 306 y4ueOHBIX
JacoB.
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COAEP*XAHUE YHYEBHOI O KYPCA (MO0 rO4AM OBYYEHMA)
7 Knacc

Yucaa u ebrvucaeHun
PauuoHanbHble ymcna

Jpobu OOBIKHOBEHHBIE U JIECSITUYHBIC, IEPEX0Jl OT OTHOMN (OPMBI
3anucu apobeit k apyroil. [loHsiTue panmoHaIbHOTO YHCIa, 3aIUCh,
CpaBHEHHUE, YINOPSJOYMBAHUE pallMOHAIBHBIX 4YHceln. Apudmernye-
CKHME JEHCTBHUS C palMOHAIBHBIMHM 4YHCIamMH. PenieHwe 3amay u3
pealbHOM NMpPaKTHUKW Ha YacTH, Ha JIPOOU.

CrerieHb C HATYpaJILHBIM ITOKa3aTelIeM: OINpeJieieHre, Tpeoopas3o-
BaHUE BBIPKCHUI Ha OCHOBE ONPEACIICHHUS, 3aTUCh OOJIBIINX YHUCEIT.

ITpoueHThI, 3anTKCh TPONIEHTOB B BUJIE ApOOU 1 ApOOU B BUJIE TTPO-
LeHTOB. TpW OCHOBHBIC 3a/layd Ha NPOLIEHTHI, PEIISHHE 3ajla4 M3
peanbHO NMPaKTHUKU.

[TpuMeHeHne MPU3HAKOB JISIIMMOCTH, PAa3J10’KEHHNE Ha MHOYKHUTE-
JIN HATYpaJIbHbIX YHUCEJI.

PeanbpHBIC 3aBUCUMOCTH, B TOM YHCJIC MPsiMasi 1 oOpaTHas IIpo-
IMOPUHHNOHAJIBbHOCTH.

AnzeOpauueckue 8blpaiceHus

IlepeMeHHBIE, UNCIIOBOE 3HAUEHUE BBIPAXKEHUS C NEpeMEHHOM. [lo-

IIyCTUMBbIE 3HAUCHUs IEPEeMeHHBIX. [IpeacraBienrne 3aBUCUMOCTH
MEXIy BEeJIMYMHAMHU B Buie (popmyibl. Beraucnenus no ¢popmynam.

ITpeobOpazoBanre OyKBEHHBIX BbIPAKEHUM, TOXKISCTBEHHO paBHbIE
BBIpaXXECHUsI, MpaBWIa MPeoOpa3oBaHMs CyMM U IIPOU3BEACHUMN, IIpa-
BHJIa PACKPBITUS CKOOOK M IPUBEACHUS ITOJOOHBIX ClIaracMbIX.

CBoO¥CTBa CTEIIEHHU C HATypaJbHBIM IOKa3aTeJeM.

OpnHouseHbl U MHOTOUJIeHBI. CTemeHb MHOTOowIeHa. Clo)KeHue,
BBIYUTAHHUE, YMHOXXEHHE MHOTOWICHOB. Dopmynbl COKpamEHHOTO
YMHOKEHHUsI: KBaJIpaT CyMMBI M KBajapaT pa3sHocTH. DopMmyiia pas-
HOCTH KBaJpaToB. Pa3io)xeHrne MHOTOYJICHOB Ha MHOYKHTEIIH.

Ypasnenua

VYpaBHEHHE, KOPSHb YpaBHEHUs, IpaBuila IpeoOpa3oBaHus ypaB-
HEHUsI, PABHOCUJIBHOCTh YPAaBHEHUH.

JInHellHOe ypaBHEHHE C OJJHOU NEPEMEHHOM, YHUCIO KOPHEU JH-
HEWHOTO ypaBHEHUs, pENICHHE JIMHEHWHBIX ypaBHeHHUil. CocraBie-
HUE ypaBHEHUH MO YCJIOBHIO 3a1add. PelreHne TEeKCTOBBIX 3adad C
HNOMOIIBIO YPaBHEHUI.

JInHeliHOE ypaBHEHHE C ABYMs IIEPEMEHHBIMHU U ero rpaduk. Cu-
cTema JABYyX JIMHEHHBIX yYpaBHEHHUU C AByMsI NepeMeHHbIMU. Pemre-
HUE CHCTEM YpaBHEHHU CIIOCOOOM MOACTAaHOBKHU. lIpuMmeps! pere-
HUSI TEKCTOBBIX 337la4 C MOMOIIbIO CUCTEM YPaBHEHUU.
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Koopdunamwt u gpaduxu. Oynxyuu

Koopaunara Toukm Ha TpsiMOold. YHCIOBBIE TPOMEXYTKH.
Paccrostnue MexIy AByMsI TOUKAaMH KOOPJIMHATHOM IIPSIMOA.

IIpsimoyroneHast cuctema koopauHat, ocu Ox u Oy. Abcuucca u
OpJIMHaTa TOYKHU Ha KOOPAWHATHOM 1utockocTH. [Ipumeps! rpadukos,
3amaHHbIX popmyiiaMu. UteHue rpa KoB peasbHbIX 3aBUCHUMOCTEA.

IMousitue pynkuun. I'padpuk pynkunu. CrolictBa pynkunii. JIuneii-
Has pyHKOUs, e€ rpaduk. ['paduk pyakuumn y = |[x|. ['paduueckoe
pelieHue JMHEHHBIX YPAaBHEHUM M CHUCTEM JMHEHHBIX YpaBHEHMI.

8 knacc

Jucaa u ebtvucaeHus

KBanpartHbeiii kopeHb U3 uucia. [loHsTHEe 00 MppaIllMOHATIEHOM
quciie. JlecaTudHbIC MPUOIMKCHUST UPpAIIUOHAIbHBIX uncesl. CBOWM-
cTBa apu(PMETHUYCCKUX KBaJPaTHBIX KOPHEH M UX NPUMEHCHHUC K
NIpecoOpa30BaHUIO YHCIIOBBIX BBIPAXXCHUU U BbIYHUCICHUSAM. Jleti-
CTBUTCIJIBHBIC HHCJIA.

CrenieHb C 1IENTBIM TIOKa3ateneM U e€ cBoictBa. CtanmapTHas 3a-
IINUCh YHucCiia.

AnzeOpauueckue 8blpaiceHUs

KBagparusblit TpéxusnieH; pa3iokeHHEe KBaApaTHOTO TpEXuJieHa Ha
MHO>XXUTEJIH.

Anrebpandeckass napoOb. OCHOBHOE CBOWCTBO airedopanyeckoi
npoou. CrokeHue, BEIYUTaHUE, YMHOXXCHHUE, JeJICHHEe anreopanye-
ckux ApoOeii. PanmoHanbHbIe BBIpXKEHHSI U UX IMpeoOpa3zoBaHUe.

Ypasnenus u Hepagencmea

KBanpatHoe ypaBHeHue, (popMyia KOpHEH KBagpaTHOTO YPaBHECHUS.
Teopema Buera. Penienue ypaBHEHUI, CBOASAIIMXCS K JIMHEWHBIM U
KBagpaTHBIM. [Ipocreiimme npoOHO-pallMOHAIBLHBIE YPaBHEHHUS.

I'padpuueckas nHTEpIpeTasl YPaBHEHHH C IByMsI IEPEMEHHBIMHU
U CHUCTEM JIMHENHBIX YpaBHEHUM C IByMs nepeMeHHbIMU. [Ipumepsl
pElICHHsI CHCTEM HEJIMHEHHBIX YPaBHEHHUH C ABYyMsl IIEPEMEHHBIMU.

Pemnrenre TEKCTOBBIX 3aj1ad aireOpandecKUM CIIOCOOOM.

YucinoBble HEpaBeHCTBA M UX cBoMcTBa. HepaBeHCTBO ¢ OIHOM
nepeMeHHOW. PaBHOCHJIBHOCTH HepaBeHCTB. JInHeliHble HepaBeH-
cTBa ¢ OOHOUW mepemeHHOW. CHUCTEMBI THHEHHBIX HEPAaBEHCTB C OJI-
HOU IIEPEMEHHOMN.

DPyHruyuu

IMoasatue pyukmuu. OOIACTh OIpEIeICHUs U MHOXXECTBO 3HAYe-
HUHM pyHKImun. CocoOsl 3amanust GyHKIHN.

I'padux pysknum. Urenme cBoiicTB (pyHKONU mOo e€ rpaduKy.
ITpumeps! rpadukoB (GpyHKINI, OTpa’karOIINX peajbHbIC MPOIIECCHI.
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@DyHKIIMN, OMUCHIBAIOIINE MPSIMYI0 M OOpaTHYIO INPONOPHUHOHAIb-
HblE 3aBUCHUMOCTH, HUX rpaduku. Dynkmum Yy = X%, y = X°,
y = Jx, Yy = [x]. I'padpuueckoe pemieHne ypaBHEHHH H CHUCTEM
YpaBHEHUH.

9 knacc

YQucaa u ebrvucaeHusn
JencTBUTENbHbIE YMCNa

PanmoHanmsHBIC YHCIa, HPpPAAOHAIBHBIC YHCIIA, KOHCYHBIC WU
OCCKOHEYHBIC ACeCATHYHBIC NpoOU. MHOKECTBO JIEUCTBUTEIBHBIX Y-
cei; NeHCTBUTEbHBIC YHCIa KaK OCCKOHCYHBIC ASCITUYHBIC JPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKCSCTBOM JICHCTBHU-
TCJILHBIX YHCEJI U KOOPJAUHATHOU MPSMOWA.

CpaBHEHUE JCUCTBUTCIBHBIX YHCEJ, apU(PMETHUCCKUEC JICHCTBUS
C ]leﬁCTBI/ITCHI)HbIMPI qucjiiaMu.

U3mepeHns, NpUBNMKEHMS, OLIEHKM

Pa3zmepbl 0OBEKTOB OKPYIKAIOIIEr0 MUPA, JUIUTEIBHOCTh MPOIIEC-
COB B OKpY’KaroIlleM MHpeE.

[Mpubnux€HHOE 3HaAYEHNE BEJIMYUHbBI, TOYHOCTHh NPUOIHIKSHHUSI.
Oxpyrienue yucen. [Ipukuaka u oleHKa pe3yabTaTOB BIYUCICHUI.

Ypasnenus u nHepasencmea
YpaBHEHMA C OAHOM NepeMeHHOM

JIuneiliHoe ypaBHeHue. PenlieHe ypaBHEHUM, CBOSILLIUXCS K JIM-
HEUHBIM.

KBanpatanoe ypaBHeHue. Pemenue ypaBHEHHH, CBOISAIINUXCSI K
KBaJpaTHBIM. bukBanpaTtHoe ypaBHeHHe. [IpumMeps! pemieHus ypas-
HEHUU TPEThEUN U UETBEPTON CTENEHEN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne APOOHO-paITMOHAITBHBIX YPaBHEHHUM.

Penrenue TeKCTOBBIX 3a1a4 ajireOpandyeCcKUM METOIOM.

CUCTeMbl ypaBHEHMIM

VpaBHeHHe C ABYyMsi NEepeMEeHHbIMHU W ero rpaduk. Perrenue
CHUCTEM JBYX JIMHEWHBIX YypaBHEHHUHl C JByMs TEPEMEHHBIMHU.
Pemienne cucreM AByX ypaBHEHMM, OJTHO M3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOH cTeneHu. [ paduueckass HHTEpIIpETaINs CUCTEMBbI
YpaBHEHHUH C ABYMsI II€PEMEHHBIMU.

Pemenne TekcTOBBIX 3a7iad anreOpanmdecKuM CIIOCOOOM.
HepaBeHcTBa

YucoBble HEPABEHCTBA U NX CBOMCTBA.

Pemenue nuHeilHBIX HEPABEHCTB C OJJHOU NepeMeHHON. Penrenne
CUCTEM JIMHEHHBIX HEPABEHCTB C OJHOU nepemeHHOl. KBagparHbre
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HCpaBCHCTBA. Fpa(bnqecxaﬂ HHTCpIIpETAllUAd HCPABCHCTB U CUCTCM
HCPABCHCTB C ABYMs INNCPEMCHHBIMU.

DPynrxyuu
Ksanparuunas pyaknus, e€ rpaduk u cBoiictsa. [lapadoina, Ko-
OpAWHATHI BEPIIUHEI 11apaboJIbl, OCh CHMMETPHUH ITapaOoIIbL.
N K = 43
I'papuxn byskumit: y = kx, y =kx +b, y= -+ Y =X,
x
y = \/)7' Y = IX] 1 ux cBoMcTBa.

Yucaoevle nocaedosamenvHocmu
Onpep,eneHMe M CNocoobl 3ajaHuUA YUCNI0BbIX I'IOCﬂeAOBaTe)'IbHOCTeﬁ

ITonaTue yucinoBOM mnocneqoBaTEIbHOCTH. 3ajaHHUE IOCea0Ba-
TEJIBHOCTH PEKYpPpPEHTHOU (popmyrnoit u popmysol n-ro ysieHa.
ApucdMmeTnyeckas u reoMmeTpuyeckas Nporpeccum

ApudmeTnueckasi 1 TeoMeTpuuecKkasl nporpeccuu. Popmyibl n-
ro 4jieHa apudMeTHIECKON U reOMEeTPUIECKON NTPOrpecCcuii, CyMMBI
MEPBBIX Tl YJICHOB.

HN300pakeHre 4iIeHOB apu(PMETHIECKOW U reOMETPUUIECKON PO -
rpeccuii TOUKaMU Ha KOOPJIMHATHOM MJIOCKOCTH. JIMHEWHBIN U 3KC-
MOHEHUHUAIBHBIH pocT. CII0KHbIE TIPOLEHTHI.

M/IAHUPYEMBIE TPE/AMETHBIE PE3Y/IbTATHI OCBOEHWS PABOYEN
MPOTPAMMbI KYPCA (1O FOZIAM OBYYEHMS)

OcBoeHne y4eOHOro Kypca «Ajnredpa» Ha ypOBHE OCHOBHOTO 00-
mero oOpa3oBaHUs JOJKHO 00ECeYnBaTh JOCTHIKEHUE CISTY FOLINX
MpeAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

7 Knacc

YJucaa u ebivucaeHus
BeinonHATh, couerast yCTHBIE U TMCbMEHHBIE TIPUEMBI, apupMe-
TUYECKHE AEHCTBUSA C PAIMOHAIBHBIMH UHCIaMU.
Haxonuth 3Ha4YE€HMSI YMCIOBBIX BBIPAKEHUM; NMPUMEHATH pPa3HO-
oOpasHble CIIOCOOBI W MPUEMBI BBIYHMCICHUS 3HAYCHUH IAPOOHBIX
BBIPOKEHHUM, COJIEpKAIINX OOBIKHOBEHHBIE U JECATHYHBIE JPOOH.
ITepexoauTh OT 0gHO (HOPMEI 3aTUCH YHUCEN K IPYToit (TIpeodpazo-
BBIBATh JCCATHYHYIO IpPOOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIOB
JICCSITUIHYIO, B YaCTHOCTH B OECKOHEYHYIO JECITUIHYIO IPOOH).
CpaBHUBATh W YIOPSI0OYMBATH PAIMOHAIbHBIE YHCIIA.
OxpyIJIsiTh 9HCIIA.
BBIMOTHATE NMPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHUN, OLEHKY
3HAYEHUIN YHCIOBBIX BBIPAKECHUU.
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BBINOTHATE AEUCTBHUS CO CTEINEHSIMU C HATYypPaJIbHBIMHU MOKa3are-
JIAMHU.

TlpuMeHsITh TIPU3HAKHA JETUMOCTH, PA3JI0KEHHUE HA MHOKUTEIIU
HATYpalbHBIX YHUCEIL.

Pemath NpakTHKO-OpUEHTUPOBAHHBIE 3a/auM, CBSI3aHHBIE C OTHO-
[ICHUEM BEJIMYUH, MPOHOPIHOHAIILHOCTHIO BEJIUYUH, MPOICHTAMH;
WHTEPIPETUPOBATh  PE3yJbTAThl pEUIeHHS 3a7ad ¢ y4ETOM
OrpaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMH pacCMaTPUBAEMbIX
00BEKTOB.

AnzeOpauueckue 8blpalceHus
Hcnonp3oBaTh anreOpandecKyrd TEPMHUHOJIOTHIO W CUMBOIJIHKY,
IPUMEHSATH €€ B IpoIlecce OCBOCHUs y4eOHOro mMarepuasa.
Haxonute 3HaueHuss OYKBEHHBIX BBIPDOKEHUW NpU 3aJaHHBIX
3HAYCHUSAX NMEPEMEHHBIX.
BreinmoaHSTH HpCO6p330BaHI/I$[ OeJa0oro BbIpAXCEHHUSA B MHOTOYJICH
MPUBEACHUEM IMOJOOHBIX ClIaracMbIX, PAaCKPBITUEM CKOOOK.
BreinmoaHSTH YMHOXKE€HHUEC OJHOYJICHA HA MHOI'OYJICH W MHOT'OYJICHA Ha
MHOTOYJIEH, TPUMEHsTh (OpPMYJIbl KBajpaTa CyMMbI W KBajpara
pa3HOCTH.
OcCyLIEeCTBISITh Pa3I0)KEHUE MHOIOYJICHOB HAa MHOJKHUTEIH C IIO-
MOIIIbIO BBIHECEHUS 3a CKOOKH OOIIEro MHOYMTEIs, TPYyHNIIUPOBKHU
cllaraeMbIX, IPUMEHEHHST (GOPMYJI COKPAIEHHOIO YMHOXKEHHS.
IIpumensaTe npeoOpa3oBaHUs MHOIOYIEHOB JUIs PpELICHUS pas-
JIMYHBIX 3aJlad U3 MaTEeMaTHUKH, CMEXKHBIX MIPEIMETOB, U3 peajb-
HOM NpPaKTHUKU.
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMU I1IOKAa3aTeJs-
MU JUIsI IpeoOpa3oBaHUsl BEIPAXKEHUH.

Ypasnenus u Hepasencmea
Pemate syMHENHBIE ypaBHEHUsI C OJHOW IIEPEMEHHOU, NPUMEHSIS
paBWjIa MEpPexo/la OT HCXOJHOIO YPAaBHEHHS K PaBHOCHUIBHOMY
emy. IIpoBepsATh, SIBISIETCS] JIU YUCIO KOPHEM YPaBHEHHSI.
ITpumensTe rpaduyecKkrue METOIBI IIPU PEIICHUH JIMHESHHBIX
YPABHEHUH U UX CHUCTEM.
ITonOupare TIpuMEpBl TMap YHCEN, SBISIONIUXCS PEIICHUEM
JIMHEWHOTO YpaBHEHMUS C JByMsI IE€PEMEHHBIMU.
Ctpouth B KOOPAWHATHOW TUJIOCKOCTH TpaduK JTHUHEHHOTO
YpaBHEHHSI C JABYMsI TIEPEMEHHBIMHU; TONB3YsICh TpaduKoM,
MPUBOIUTH MPUMEPHI PEIICHUS yPAaBHEHUS.
Pemate cuctemMbl ABYX JIMHEWHBIX ypaBHEHHUI C ABYyMsI HEpPEMEH-
HBIMHW, B TOM 4dHcJIe TpadUIECKH.
CocTaBisaTh M pemarhb JUHEeHOe ypaBHEHHE WIIM CHUCTEMY JIHHEH -
HBIX YPaBHEHHMU MO YCIOBHIO 3aJa4d, UHTEPIPETUPOBATH B COOT-
BETCTBUU C KOHTEKCTOM 3aJa4U MOJIYYEHHBIN pe3ybTaT.
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Koopdunamwt u gpaduxu. Oynxyuu
HN3obpaxkath Ha KOOPAWHATHOW TIPSIMON TOYKH, COOTBETCTBYIO-
mye 3aJaHHBIM KOOpAWHATaM, JYy4YH, OTPE3KH, WHTCPBAIEI, 3a-
MUCHIBATh YKCIIOBBIE MPOMEKYTKH Ha ajlreOpandecKoM si3bIKE.
OrMedaTh B KOOPJAWHATHOHM IUTOCKOCTH TOYKH IO 3aJaHHBIM KO-
OpAMHATaM; CTPOUTH Irpaduku JTUHEeHHbIX QyHKIUH. CTpouth rpaduk
byskHH Yy = [X].

OnuceiBaTh ¢ MOMOIIBK (PYHKIIMA H3BECTHBIC 3aBUCUMOCTU MEXKITY

BEJIMYMHAMH: CKOPOCTh, BpPEMs, PacCTOSIHHE; IIeHa, KOJIMYECTBO,

CTOMMOCTB; TIPOU3BOJIUTEIBHOCTb, BpeMsl, 00bEM pabOTHI.

HaxonnTtek 3HaueHne pyHKIUU 110 3HAYSHUIO €€ apryMeHTa.
ITonumartes rTpaduueckuidi cnocoO MpeJsCcTaBIICHUS W aHajln3a HH-
dopmariuu; W3BJICKATh W HHTEPIPETUPOBATH HHOOPMAIIHIO U3
rpaMKOB peaibHBIX MPOIECCOB U 3aBUCHMOCTCH.

8 knacc

Yucaa u ebrvucaeHus
Hcnons3oBarh Ha4dYaJIbHBbIC npeaACTaBJICHUSA o MHO>KECTBC
HeﬁCTBHTeJ’[BHBIX YHUCCII JJIsA CpaBHCHMUA, OKpYTJICHUS )51
BI)ILIPICHGHI/Iﬁ; 1/13o6pa>1<aTL HeﬁCTBHTCHbHLIe yucjia TOYKaMH Ha
KOOPAMHATHON IPSMOM.
IIpuMeHaTs NOHATHE apU(METHYECKOro KBaAPaTHOI'O KOPHs; Ha-
XOIWUTH KBaJpaTHbIE KOPHHM, HCIOJb3Yys IpH HEOOXOAMMOCTHU
KaJIbKYyJIATOP; BBITOJIHATD npeodpazoBaHUs BBIpAXXECHUH,
COZeprKalllUX KBaJApaTHbIE KOPHU, MCIIOJIb3Yysl CBOMCTBA KOPHEM.
Hcrnonp3oBarh 3amucyl OOJNBIIMX M MajbIX YHCEI C IOMOIIBIO
JIECATUYHBIX JApoOeii u creneneii uucia 10.

Anzedpauueckue 8blPa’x@ceHus
IIpuMeHATh TTOHATHE CTENEHH C IeJbIM ITOKa3aTeleM, BBIIOJIHITH
npeoOpa3oBaHUsl BBIPAXKECHHUN, COACpPXKAIIUX CTEIIEHH C IeJbIM
MOKa3aTejIeM.
BBITTOTHATE TOXASCTBEHHBIE NPEOOpPA30BaHUSA PaIlMOHAIBHBIX
BBIPA)KEHUN HAa OCHOBE IpaBUJI AEWCTBUU HaJ MHOIOYJIEHAMHU U
anreOpamdyecKuMu APOOSMH.
PackianpiBaTh KBagpaTHBIA TPEXUIEH HA MHOMXKUTEIIH.
IIpumenaTs TmpeoOpa3oBaHUS BBIPAXKCHUUN I PEIICHUS Pa3TUIHBIX
3a7a49 U3 MaTEeMaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON MPAKTUKH.

Ypaenenus u HepaseHcmea
Pemarp nuHelHBbIE, KBaJpaTHBIE ypPaBHEHHS W pPallMOHAIbHBIC
YpaBHEHHSI, CBOJSANINECS K HUM, CUCTEMBI IBYX YPaBHEHUN C IABYMSI
MEPEMEHHBIMH.
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IIpoBoauTe mpocTeinme HUccileqOoBaHUs ypPaBHEHUUM U CHUCTEM
YPaBHEHHH, B TOM 4YHCIIE C IIPUMEHEHHEM TIpaHUIecKuX npes-
craBJieHWH (ycTaHaBJIMBaTh, UMEECT JIU ypaBHCHHE HIIM CHUCTEMa
YPaBHEHHUH peIlIeHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).
IlepexonuTh OT cioBecHOW (OPMYJIMPOBKH 33a7adu K e airedpa-
MYECKON MOJENN C IMOMOIIBIO COCTaBJI€HUS YpPaBHEHHUSI UM CH-
CTEMBl ypaBHEHHUM, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33Jla4y MOJyYEHHBIN pe3yJibTaT.
IIpumenaTs cBoOIiCTBAa YHCIOBBIX HEPABEHCTB JUII CpaBHEHMUS,
OIICHKHU; peliaTh JIMHEHHbIE HEpaBEHCTBAa C OJHON INEpeMEeHHOH u
WX CHCTEMBbI; JaBaTh TIpapUUecKy0 WLIIOCTPALIMI0 MHOYKECTBa
pelIeHnit HepaBeHCTBAa, CUCTEMblI HEPaBEHCTB.
DPyHKUUU
ITonnMare M HMCHIONB30BaTh (PYHKIHMOHAJIBHBIE MOHSITHS W SI3BIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYCHUs); OMNpPEACsITh 3HAYCHUE
(yHKIIMM 1O 3HAYEHUIO apryMEHTa; OINpEeJeNsiTh CBOMCTBA (DYHKIIUHU

o e€ rpaduky. k
LA 2

Ctpouth rpaduku 37eMeHTapHbIX QYHKIUNW BUAA Y = o Y=x,

y= x3, Y = /X, Y = |X]; ONUCBIBATb CBOWCTBA YHCIOBOU
pysknuu o e€ rpaduky.

9 knacc

Yucaa u ebrvucaeHus
CpaBHUBATh U yHOPSAJOUYNBATH PAlMOHAIBHBIE U UppPALMOHAIbHbBIE
qHca.
BreinonHATes  apudMeTHdyecKkue ASUCTBUS C  PalUOHAIBLHBIMH
4HUCIJIaMH, COUeTasli yCTHBbIE M MMHCbMEHHBIC NPUEMBI, BBIIIOJIHSTH
BBIUMCIICHUS C UPPALIMOHAIBHBIMU YU CIaMU.
Haxomnte 3HadeHus creneHed C NEIbIMH IIOKa3aTeIsIMH |
KOpHEH; BBIYUCIIATH 3HAYCHUS] YUCIOBBIX BBIPAKCHUM.
OXpyrJIsiTb  AEUCTBUTENBHBIE  YHCJA, BBINOJHATH IMPUKUAKY
pe3yabTara BBIYUCICHUN, OIEHKY YHCIIOBBIX BBIPAKEHHH.

Ypaenenus u HepaseHcmea
Pemate nuHeiiHBIE W KBaJpaTHBIE ypaBHEHUS, YPaBHEHHUS, CBOIS -
mecst K HUM, IIpocTelmne ApoOHO-paliioHalIbHbIE YPaBHEHHUS.
Pemate cucremMbl ABYX JIMHEWHBIX ypaBHEHUU C ABYMsI HEpPEMEH-
HBIMH M CUCTEMBI JBYX yPaBHEHHIl, B KOTOPHIX O/THO ypaBHEHHUE
HE SIBJISIETCS] TUHEHHBIM.
Pemate TekcTOBBIE 3amadyn anreOpanydecKruM CHOCOOOM C IOMO-
IO COCTABJICHUS YPAaBHEHUS WJIH CHUCTEMBI ABYX YpPaBHEHUM C
JIBYyMsI IEPEMEHHBIMHU.

51



ITpoBoauTh NpoOCTEUIINE HUCCIECAOBAHUSI ypaBHEHUH M CHUCTEM
yYpaBHCHHU, B TOM YHCJIC C MIPUMCHCHHUEM TpadUICCKUX MPe/-
cTaBieHUl (yCTaHaBIHUBATh, UMECT JIH YpPaBHCHHUC HWIIU CHCTEMa
YpaBHCHUU pENICHUSI, €CIIU UMEET, TO CKOJIBKO, U Tp.).

Pemate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA; HU30-
OpakaTh pEIICHUE HEPABCHCTB HA YHCJIOBOW IPSIMOM, 3alUCHIBAaTh
pelIeHne ¢ ITOMOIIBI0 CUMBOJIOB.

Pemate cuctemMbl JTUHEHWHBIX HEPABEHCTB, CUCTEMbl HEPaBEHCTB,
BKJIIOYAIOIIUE KBaJpaTHOE HEPaBEHCTBO; H300pakaTh pelIeHHE
CHUCTEMBbI HEPABEHCTB Ha YHCJIOBOUW MPSIMOM, 3aMUCHIBATH PEIlIeHUE
C OMOIIBIO CHMBOJIOB.

HWcnonb3oBaTh HEpaBEHCTBa IPHU PEIICHUU Pa3IUYHBIX 3ajad.

DPyHKUUU
Pacmo3unaBathb (byHKLII/II/I HU3Y4YCHHBIX BHJOB. IToka3wsIBaTh cxema-
TUYCCKHU PACIIOJIOKCHHNEC Ha KOOpHHHaTHOﬁ IIJIOCKOCTHU rpa(bmcos

Gynkuumii Buna: y = kx, y = kx + b,y = )kc,y:ax2 + bx + c,

y= x3, y= )&/,_y =] X [ B 3aBUCUMOCTH OT 3HAYCHHU KOAPPUIH-
€HTOB; OMUCHIBATh CBOMCTBA (DyHKIIHH.

CTpouth U M300pakaTh CXEMaTHYECKH IpadUKU KBagpaTHYHBIX
(yHKIIMI, OITUCHIBATH CBOMCTBA KBAJIPATUYHBIX (DYHKIIHUH MO UX
rpadukam.

PacrioznaBate KBaJipaTU4YHYIO (YHKIHIO MO (opmylie, MPHUBO-
IUTH OPUMEPBl KBaJIPaTUYHBIX (PYHKLIUH W3 peaJlbHOM >KU3HHU,
¢puzuku, reomeTpun.

Apugdmemuueckan u ceomempureckKkas npozpeccuu
Pacno3znaBaTh apu(pMeTHUECKyI0 M T'€OMETPHUUYECKYIO IPOIrpeccuu
Opu pa3HbIX crioco0ax 3aJaHus.

BbBIMOTHATE BBIUMCIEHUS C MCHOJIBb30BaHHEM (POpPMYII N-ro 4jieHa
apu(dMeTHISCKON U TEOMETPUUYECKON HNPOrPEeCcCHil, CYMMBI MEpPBBIX
1 YJICHOB.

M306pakaTh 4WiIE€HBI MOCIEIOBATEIBHOCTH TOYKAMHM Ha KOOpPAHU-
HATHOM IJIOCKOCTH.

Pemate 3amaum, cBsI3aHHBIE C YHUCIOBBIMH I10CJIEI0BATEIBHOCTS -
MU, B TOM YHCJE 33J1a4M U3 peajbHOM JKM3HHU (C HCIIOJIB30BaHUEM
KanbKyJIsaTOpa, MUQPPOBBIX TEXHOJIOTHUN).
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€9

TEMATMYECKOE NJIAHUPOBAHME YYEBHOIO KYPCA (MO MOAAM ObYYEHMA)

7 knacc (He meHee 102 v)

HasBanue
pa3jaena (TeMbl)
(4ucno yacos)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHU/AbI NE€ATE/IBHOCTHU Oﬁy‘lalOH.lI/lXCH

Yucsa 1 BbIYMC-
JIEHHUA.
PanuoHa/ibHBIE
qucaa

(25 1)

ITonsAaTHEe pauMOHAJIBHOIO YHCIIA.
Apudpmernueckue JAeHCTBUS C
palMoOHAIBHBIMHA 4HCIIaMU.
CpaBHeHue, YIOPSAIOYUBaHUE
paLMOHAJIBHBIX YHCEIL.

CreneHb Cc HaTypaJbHBIM ITOKa-
3aTeseM.

Pemienne ocHOBHBIX 3ajJad Ha
ApoOH, MPOLEHTHI U3 peajIbHOMN
HPAKTUKH.

Ilpyu3Hakyu 1eJIMMOCTH, pPa3Jjio-
JKEHMsI Ha MHOXKHUTEIHW HaTy-
PaJIBHBIX YHCEIl.

Peanpnabie 3aBucumoctu. Ilpsi-
Mast U oOpaTHasi IMPOIIOPILIHIO-
HaJIBHOCTH

CucremMaTu3upoBaTh U 0Goramatb 3HaHUS 00 OOBIKHO-
BEHHBIX M JIECATHYHBIX JPOOSX.

CpaBHHMBATh U YyNOPSA0YMBATh APOGH, peoOpa3oBbIiBas
[pyU HEOOXOAMMOCTH JICCATHYHBIC IPOOU B OOBIKHOBCH-
HbIC, OOBIKHOBECHHBIC B JIECSITUYHbBIC, B YaCTHOCTH B Oec-
KOHEYHYIO JICCATHYHYIO IPOOb.

IIpiMeHATL pasHOOGpasHbIe CNIOCOGBLI U NPUEMBI BbI-
4HCJIeHUusA 3HaUeHUU JPOGHBIX BbIPpaXKEHUM, cojepika-
UX OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU: 3aMEHSTH
IIPU HEOOXOJAUMOCTH JICCITUYHYIO IpOOb OOBIKHOBEHHOM
U OOBIKHOBEHHYIO JECATUYHOW, IPUBOJMTH BBIPAXKECHUE
K (¢opme, HauOoJsiee yq0OHOM Jisi BBIYUCIICHHH, TPeod-
pa30BBIBATh JPOOHBIC BBIPAXKEHHUS] HA YMHOXEHHUE MU Je-
JICHUE JICCATUYHBIX IpOOeH K JeUCTBUSIM C IEJIBIMU YHC-
JIaMHU.

IIpBOAUTD YUC/I0Bble M1 GYKBEHHbIE IPUMEPBI CTEICHU
C HATypaJIbHBIM IIOKa3aTeJieM, OOBSICHSS 3HA4YeHUsI OC-
HOBaHUsI CTEIICHHU M IOKa3aTeJIsl CTEIICHU, HaXOIUTh 3Ha-
geHusl cTereHeil Buma a" (a — mroboe parHoHAIBHOE
YHUCIIO, 1 — HATypPaJIbHOE YHCIIO).

ITIoHMMAaTh CMBICII 3aIUCH OOJIBIIIUX YHCEI C TTOMOIIBIO
JECATUYHBIX Ipo0eit u crerneneit uncina 10, NpUMeHsITh
WX B PCAIbHBIX CUTYAIHSIX.
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
(yucno yacos)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

IIpuMeHATHh TPU3HAKHA JIEIUMOCTH, Pa3JIOKSHUST Ha
MHOYXUTEIIN HaTypaJIbHBIX UHCEIL.

PemiaTh 3aja4M Ha 4acTH, NPOIEHTHI, IIPOIOPIIUH, HA
HaxoXXaeHUue Apodu (IIPOIIEHTa) OT BEIIMYUHBI U BEITUYN -
HBI TT0 €€ ApoOu (MpOIEeHTY), Apodu (IIpoleHTa), KOTO-
pBIil COCTaBIAET OJIHA BEIWYUHA OT Apyroil. [IpyBoAUTS,
pa36éupaThb, OLeHUBATh pa3INdHbIC PEIICHUs, 3aITUCH
pelIeHn TEeKCTOBBIX 3a1ad.

PacnosHaBaTh U OGBACHATB, ONUPAsCh Ha OIpeielie-
HHMSI, IPSIMO NPONOPLHOHAIBHBIE U OOpPaTHO MPOIOPLH-
OHAJIbHBIC 3aBUCHMOCTH MEXKIy BEJIMYUHAMH; NPHUBO-
AWTBb MPUMePHI 3THX 3aBUCHUMOCTEH U3 peajsbHOr0 MHpA,
U3 APYTruX y4eOHBIX IIPEIMETOB.

PelaTh NpakTHKO-OPUEHTUPOBAHHbIC 3aa4l Ha 1poou,
IPOLIEHTHI, IPSIMYIO U OOPAaTHYIO MPONOPLHUOHAIBHOCTH,
IIPOITOPLIM U

Anre6panyeckue
BbIpa)KeHUs
(27 4)

BbykBenHble BbIpakeHus. llepe-
MeHHbIe. JloIycTuMble 3Ha4e-
HUSI IEpEeMEHHBIX. DOPMYJIBI.
TIpeobOpa3zoBanre  OyKBEHHBIX
BBIPKCHUH, PACKPBITHE CKOOOK
W TIpUBEJCHHE MOJOOHBIX ciara-
€MBIX.

CBoiicTBa CTENEHH C HATypajb-
HBIM [1OKa3aTeJIeM.

OBJiafeTh aredpandecKoil TepPMUHOIIOTHEH U CUMBOJIH -
KOW, IPUMEHATH €€ B IIPOILIeCCe OCBOCHUS yUeOHOTO Ma-
Tepuania.

HaxoauTpb 3HaueHUs1 OyKBEHHBIX BBIPAXXEHUN MPHU 3a-
JaHHBbIX 3HAYCHUAX 6yKB; BBIITOJIHATH BBIYHUCIICHUS I10
dopmyiam.

BbINOJIHATB ITIPeoOpPa30BaHUs 1ICJIOTO BBIPAKCHUS B
MHOTOYICH IIPUBCIACHUCM HO,HO6HI>IX cilara€MsbIxX, pac-
KPBITHEM CKOOOK.




GS

Mmuorousnensl. Cio)XeHHue, BBIUH-
TaHHEe, YMHOYXEHHE MHOTOUJIe-
HOB. dDopmylibl COKpalEHHOTO
yMHOXeHUs. PasziokeHne MHO-
TOWICHOB HAa MHOXHUTEIIH

BBINOJ/IHATE YMHO)XEHHE OJHOUYIEHA HAa MHOIOWICH U
MHOTOYJICHa HA MHOT'O4YJICH, IPUMEHATb (OopMyJIbl KBa-
JpaTta CyMMBbI U KBaJpaTa pa3HOCTH.

OCyLeCcTB/IATh Pa3lIoKEHUE MHOTOWIEHOB Ha MHOXKHUTE-
1 IyTéM BBIHECEHMs 3a CKOOKHM OOILEro MHOXHTE,
npuMeHeHuss GOpMyJIbl Pa3sHOCTH KBaApaToB, (OpMyII
COKpaIIEHHOIO YMHOKEHUSI.

IIpuMeHATH 11peodbpa3oBaHUE MHOTOUJICHOB JJIsI pellle-
HMSI Pa3IUUHBIX 3aJa4 U3 MAaTEeMaTHKH, CMEXKHBIX IPE-
METOB, U3 pPealbHON MPaKTHUKHU.

3HaKOMMTBCA C UCTOPHEN pa3BUTHA MAaTEMaTHKH

YpaBHeHus
U HepaBeHCTBa
(20 4)

VYpaBHeHHe, IpaBuiia Ipeodpa-
30BaHUSl yYpPAaBHEHHUs, paBHO-
CUJIBHOCTh YPaBHECHHI.
JluneitHoe ypaBHEHHE C OIHOU
NEepEeMEHHOM, pelIeHue JIMHEeH-
HBIX ypaBHeHUH. Penrenue 3anayu
C MOMOIIBIO YPaBHEHUH.
JluneitHoe ypaBHEHHE C ABYMS
HEepEeMEHHBIMU U ero rpaduk.
Cucrema ABYX JHMHEHHBIX ypaB-
HEHUM C JABYMSI II€PEMEHHBIMU.
Pemenne cuctem  ypaBHEHHU
CIIOCOOOM ITOJICTAHOBKH M CITOCO-
OOM CIIOKEHHUS

PemaTb juHElHOoe ypaBHEHHE C OJHOM NEepEeMEHHOI,
NpYMeHAA NpaBuJia repexoaa OoT UCXOJHOIO ypaBHEHUs
K PaBHOCWJIBHOMY eMy Oosee npocToro Buza. IlpoBepAaTs,
SIBJISIETCS JIM KOHKPETHOE YMCJIO KOPHEM ypaBHEHMUs.
IoaGUpaTh NPpUMePHI Nap YKUCE, SIBJISIOIIMXCS pele-
HHUEM JUHEHHOIro YpaBHEHHUSI C ABYMs II€PEMEHHBIMH.
CTPOMUTB B KOOPJAMHATHOM TNIOCKOCTH I'paduK JTUHEHHO-
ro ypaBHEHMsI C ABYMs IE€PEMEHHBIMU; IOJIb3YsICh I'pa-
(uxom, IPUBOAUTH IPUMEPBHI PELICHUS YPAaBHEHHS.
HaxoauTh pellleHHe CUCTEMBbI JBYX JIMHEHHBIX ypaBHE-
HUH C ABYMsI IEPEMEHHBIMH.

CocTaBJ/IATH M pelllaTh ypaBHEHHUE WUJIM CUCTEMY ypaBHe-
HHUH MO YCIOBHUIO 33/Ja4i, UHTEPIPETUPOBATh B COOTBET-
CTBUHU C KOHTEKCTOM 33Ja4d IOJYyUYEeHHBIIl pe3ybTaT

KoopauHaTtbl
u rpaduku.
dyHKuMuU
(24 4)

Koopaunara Touku Ha IPSIMOIA.
YHuciaoBble HOpoOMeEKyTKH. Pac-
CTOSTHUE MEXKIY IBYMSI TOUKaMH
KOOPJIMHATHOM ITPSIMOM.

HN306pakaTh Ha KOOPAWHATHON MPSIMON TOYKH, COOT-
BCTCTBYIOIIMEC 3aJIaHHBIM KOOpJAMHaATaMm, JIy4H, OTpe3-
K1, HWHTCPBAJIbl; 3aIllMChIBATH WX Ha anre6panquK0M
A3BIKEC.
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
(yucno yacos)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

IIpsiMmoyronbpHas cucteMa Koop-
JUHAT Ha IUIOCKOCTHU. IIprMepsr
rpadukoB, 3a7aHHBIX (hopMyJIa-
mu. YreHue rpaduKoOB pealib-
HBIX 3aBHUCUMOCTEH.

ITonsitne  pyHKuMM. I'padux
¢ynkuun. CpolictBa  (QyHKIUI.
Jluneitnas ¢ynkuus.  Iloctpoe-
HUe Tpaduka JIUHEHHOW (yHK-
unu. I'paduk ¢pyHkmmum y = [X]

OTMeyaTh B KOOPJMHATHOM IJIOCKOCTH TOYKHU I10 3aJaH-
HbIM KOOpAWHATaM; CTPOUTH I'padUKH HECJIOXKHBIX 3a-
BUCHMOCTEH, 3alaHHBIX (DOPMYJIAaMH, B TOM YHCJIE C I10-
MOILBIO HU(MPOBBIX J1A0OPATOPHUIA.

IIpyMeHATHh, U3y4aTh NpPEeuMylllecTBa, UHTEepPNpeTHpo-
BaTh TpaduYecKUil Croco0 NpeJICTaBICHUS W aHalM3a
pa3HOOOpa3HOH KU3HEHHOW MH(GOpPMAaILIUHU.

OcBauBaTh MoHsATHE (PYHKLIHMH, OBJIaAeBaTh (YHKIIHO-
HaJIbHOM TEPMUHOJIOTHEI.

Pacno3HaBaTh juHelinyo QyHkuuoo Yy = kx + b, onu-
CBIBATh c¢& CBOMCTBAa B 3aBUCUMOCTH OT 3HaUYCHUN KO3 (]-
unmenTos k u b.

Crpouthb rpaukM imHeiHOW GYHKIUH, (QyHKIAU
y =[xl

Hcnosib3oBaTh BUPPOBBIE pecypchl Ul MOCTPOSHHUS
rpa¢ukoB PYHKIHI U U3YUYSHUST UX CBOMCTB.
IIpuBoauTH NIpUMEPHI JIUHEWHBIX 3aBUCUMOCTEN B pe-
QJIBHBIX IIpOLEccax U SIBJIICHUSX

IloBTOpEeHHE
1 06061eHne
(6 1)

IloBTOpEHNE OCHOBHBIX MOHSATUN
U METOJI0B Kypca 7 Kitacca, 0606-
LIEHUE 3HAHUMI

Bb16UpaTh, NPMMEHATh OLLleHUBATh CIIOCOOBI CPAaBHEHHUS
4qucell, BBIYMCICHUM, NpeoOpa3oBaHUN BBIpAXKESHHH, pe-
LLIEHUS] YPAaBHEHUH.

OcywmecTB/JIATh CAMOKOHTPOJIb BBITIONHSACMBIX JCHCTBHI
U CaMONPOBEPKY pe3yabTaTa BBIYHCIICHHH, Mpeobpaso-
BaHUM, MOCTPOCHUM.
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PemaTts 3aayy u3 peaibHON )KU3HYU, IPUMEHATb MaTe-
MaTU4YeCKHe 3HaHHUA Ui PCHICHUA 3aaad U3 APpYyTHuX
PEeIMETOB.

PemaTh TeKCTOBBIE€ 3aJa4M, CpPaBHUBATh, BbIOUPATh
CHOCOOBI pelIcHUs 3aa4n

8 knacc (He MeHee 102 v)

HasBanue
pasgena (TeMbl)
Kypca (4ucjI0 4acoB)

OcHOBHOE coaepxKaHue

OCHOBHBIE BHU/AbI N€ATE/JIbBHOCTHU 06yqalomnxc;1

Yucsia 1 BbIYUC-
JeHus. KBagpar-
Hble KOPHH
(154)

KBanpatHblii KOpeHb U3 YUCHA.
TTonsiTne 00 MppanMoOHaIbHOM
yucne. JlecaTuanbie npuoImKe-
HUSI MPPALHOHAIIBHBIX YHCEJI.
HeticrBuresnbhuble uncia. Cpas-
HEHHE NEeHCTBUTEIIbHBIX YHCEIL.
ApudmMerndeckuii KBaapaTHBIH
KOPEHb.

VpasHeHnue Buaa X = a.
CaoiicTBa apu(METHISCKUX KBa-
npatHbix KopHei. [IpeoOpa3oBa-
HHUE YHCJIOBBIX BBIPAXKEHUIM, CO-
JieprKallluX KBaJpaTHbIC KOPHHU

PopmysIMpoBaTh onpejes/ieHHe KBaJIpaTHOTO KOPHS M3
4yucia, apu(pMeTH4ecKoro KBajapaTHOro KOPHsI.
IIpuMeHATH onepantio U3BJICUYCHUS KBAIPATHOTO KOPHS
U3 4Kclia, MCHOJIb3YA IPU HEOOXOAMMOCTH KaJIbKYJIs-
TOP.

OneHMBaTh KBaJpaTHbIC KOPHU LEJIbIMUA YHCIAaMH U Jie-
CSITUYHBIMH JIPOOSMU.

CpaBHHUBATh U YyNOPAAOYMBATH PallMOHAJILHBIC U Uppa-
LIMOHAJIBHBIC YHCJIa, 3allMCAHHBIC C IOMOIIBIO KBaapaT-
HBIX KOpHEH.

UcciesoBaTh ypaBHEHHE X2 = d, HAXOIUTh TOYHBIE U
npubmmkEHHbIe KopHU npu a > 0.

HcciepaoBaTh CBOMCTBA KBaJI[paTHBIX KOpHEH, MPOBOJS
YHCJIOBBIC PKCIIEPUMEHTBI C MCITOJIb30BAHUEM KaJIBKYJISI-
TOpa (KOMOBIOTEPA).

JloKa3bIBaTh CBOMCTBA apu(METHYCCKUX KBaIPATHBIX
KOpHEH; NMPUMEHSTh WX JUIsl NpeoOpa3oBaHMs BbIpake-
HHUIA.
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

BpINoJIHATh NPeoGpa30BaHMUA BBIPAXKCHUMN, COJEepKa-
IUX KBaJIpaTHbIE KOpPHU. BpIpakaTh II€peMEHHBIE U3
T€OMETPHUUECKUX U (PU3NISCKUX (POPMYIL.

BbI4HuC/IATh 3HAYEHUS BBIPAKECHUH, COJEpIKAIIUX KBa-
paTHBIE KOPHU, HUCITONIB3Ysl MPH HEOOXOIUMOCTH Kailb-
KYJISITOP.

Hcnosib30BaTh B XOJl€ pELICHUs 3a7ad dJIEMEHTapHbIE
peaCTaBICHUS, CBSI3aHHBIE C ITPUOJIMKEHHBIMH 3HAYEC-
HHUSMH BEJIUYHH.

3HAKOMUTBCS C UCTOPHUEN pa3BUTHS MaTeMaTHKH

Yucsa ¥ BBIYHC-
JeHud. CTeneHb
C 1eJIbIM IOoKa3a-
TeJieM

(7 9)

CrernieHb C HENBIM ITOKa3aTeJIEeM.
CrapnapTHas 3aIlMCh 4YHCJa.
Pa3zmepbl 0OBEKTOB OKpYIKaro-
mero mupa (OT 3JIEeMEHTapHBIX
YacTUIl 0 KOCMHYECKHUX OOBEK-
TOB), JUIUTEIILHOCTD IIPOLISCCOB B
OKPY KaIoIleM MHUpPE.

CBoOMCTBa CTEHEHU C LEIbIM I10-
Kazarenem

®opMy/IMPOBATH ONpee/IeHHe CTeIICHH C LeJIbIM [ToKa-
3aTeseM.

IIpeacTaB/IATh 3alIUCh OOJIBIINX U MaJIbIX YHCEN B CTaH-
naptHoM Buae. CpaBHUBATB 4YuCia M BEJIMYHUHBI, 3aIH-
caHHBIE C HcIoJib3oBaHuem creneHu 10.
Hcnosib30BaTh 3alUCh YKCel B CTAHIAPTHOM BHUAC IS
BBIPAYKEHHUSI pa3MepPOB OOBEKTOB, JITUTEIBHOCTH MIPOLIEC-
COB B OKpY’aIOIIeM MHpE.

®opMy/IMpPOBaTh, 3aNIUCBIBAaTh B CHUMBOJIMYECKOH ¢op-
Me U WIJIIOCTPUPOBATH IPUMeEPaAMM CBOHCTBA CTETICHH
C IIEJIBIM TOKa3aTeIeM.

IIpuMeHATh CBOMCTBA CTeIeHU s PeoOpa3oBaHUs
BBIPQKCHHUH, COACPIKAIINX CTEIICHH C IIeJIBIM [TOKa3aTe-
neM. BBINOJIHATD AEeUCTBUSA C YHCIaMH, 3aIMCAaHHBIMHU B
CTaHmapTHOM BHAC (YMHOXXCHHE, HAeJICHHEe, BO3BEICHHE
B CTCIICHB)




6S

Anre6panyeckue

KBanparnsbiii Tpéxunen. Pa3zmo-

PacniosHaBaTh kBaJapaTHbI TPEXUIICH, YCTaHABINBATH

BbIpaKeHUH. >KEHHE KBaJpaTHOI'0 TPEXWICHA BO3MOYKHOCTB €I'O Pa3JIOKCHHUsI Ha MHOYKHUTEIIH.

KBagpaTHbIi Ha MHOX>XHUTEJIN PackisiaapiBaTh Ha MHOXKUTEJIM KBaJpaTHBIN TPEXUICH

TpéX‘lJIeH C HCOTpUUATCIbHBIM AUCKPHUMUHAHTOM

(54)

Anre6panyeckue Anrebpanueckass npoOb. Jlomy- 3anuceIBaTh ajirebpanyeckue BbipakeHus. HaxoauThb

BbIpa*>K€HUA. CTUMBIC 3HAYCHUSA IICPEMEHHDBIX, obJacTh OMMpEACIICHUA PALIUOHAIIBHOI'O BBIPAXKCHUS.

Anre6panyeckas BXOISIIMX B anreOpanyeckue BBINOJIHATH YHCIIOBBIC [TOJICTAHOBKH U BBIYHCJISITh 3Ha-

ApoGhb BbIpakeHUs1. OCHOBHOE CBOICTBO YeHHe APOoOH, B TOM YHCJE C IMOMOIUBIO KaJbKyJIITOpA.

(154) anrebpanydeckorr apodbu. Cokpa- PopMySIMPOBATh OCHOBHOE CBOWCTBO aireOpandyecKoit
mieHue 1pooeii. JIpo6u U IPUMEHSATD ero JUlid Ipeodpa3zoBaHus Ipobei.
CrnoxeHue, BBIYATAHUE, YMHO- BbINO/IHATH AeMCTBUA C anredpandecKuMH JpOoOsMHU.
J)KEHHE M JIeJieHHue ajireopaunde- ITpuMeHsATH TpeoOpa3oBaHUs BBIPAYXKEHUH [UISL PEIICHUS
ckux npodbeii. I[IpeoOpa3zoBanue 3a1a4. BeIpakaTh nepeMeHHbIe u3 ¢opmyn (pusnue-
BBIPKCHUM, COAEPIKAILIMX ajre- CKHX, T€OMETPHUYCCKHUX, OIMHUCHIBAIOIINX OBITOBBIC CUTYa-
Opandeckue Ipoou LIV

YpaBHeHus KsanpatHoe ypaBuenue. Hemoo- Pacno3sHaBaTh KBa/IpaTHbIC YPABHECHUSI.

Y HepaBeHCTBa. HO€  KBaJpaTHOE YpPaBHEHHE. 3anuceiBaTh (GOpPMYJIy KOpHEil KBaJpaTHOrO YypaBHe-

KBagpaTHbie dopmyna KOpHEH KBaJpaTHOrO HUs; pellaTh KBaJApaTHble ypPaBHEHHs — IIOJIHbIC U He-

ypaBHeHHUH ypaBHeHus. Teopema Buera. MOJIHBIE.

(15 4) Pemenne ypaBHeHuit, cBOASIIINX- I[IpoBoAUTL mpocTellle HCCAeJOBAHMUS KBaJAPAaTHBIX

csl K KBajapaTHbIM. lIpocreiimme
JIpOOHO-palMOHAIbHBIE ypaBHe-
HUSI.

Penrenne TeKCTOBBIX 3a/1a4 C I0-
MOIIIBIO KBaJPATHBIX ypaBHEHUN

YpaBHEHHH.

PemiaTb ypaBHeHMUsI, CBOIAIINECS K KBAIPATHBIM, C T10-
MOII[BIO MPEOOpa30BaHUN U 3aMEHOM MMePEeMEHHOM.
Ha6/1104aTh 1 aHAJIM3UPOBATD CBSI3b MEXK/Ly KOPHIMH 1
kod(ppunreHTaMH KBaJIPATHOTO ypaBHEHHSI.
dopMysMpoBaTh TeopeMy Buera, a Takxke oOpaTHYIO
TEeOpeMy, MPUMEHATH OSTH TEOPEMBI JJIs PEIICHUS
3a7ad.
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

PemaTh TEKCTOBbIE 3a/ja4M aJIre0pandecKuM CrocoooMm:
MEPEXOJIUTh OT CJIIOBECHOH (OPMYJIMPOBKH YCJIOBUS 3a-
Jlaun K ajre6paudeckoid Mojeau IyTEM COCTaBJICHMS
YPaBHEHHMSI; pellaTh COCTaBJICHHOE YpaBHEHHE; HHTEp-
IIPETUPOBATH PE3YJIbTAT.

3HaAKOMMTBCA C UCTOPHMEN pa3BUTHS areOpbl

YpaBHeHus

U HepaBeHCTBa.
CucreMbl ypaBHe-
HUM

(13 4)

JInneiliHoe ypaBHEHHE C ABYMs
IIEpEeMEHHBIMH, €ro rpaduk,
MIPUMEPHI PEIICHUS] YPaBHCHUN B
LIEJIBIX YMCIIax.

Pemenne cucrem aAByx InmHei-
HBIX ypaBHEHMIl C IByMsl mepe-
MeHHbIMHU. [Ipumepsl penieHus
CUCTEM HEJMHEHHBIX ypaBHEHUN
C IBYMsl IIEPEMEHHBIMH.
I'paduueckast wuHTEpOpETALIUS
YPaBHEHHMS C IBYMsI IEPEMEHHBbI-
MH U CUCTEM ypaBHEHUM C ABYMs
IIEPEeMEHHBIMU.

Penrenne TeKCTOBBIX 3a/1a4 C I0-
MOIIBIO CUCTEM ypPaBHEHUU

Pacno3HaBaTh JMHEWHBIE yPaBHESHUS C IByMsI IIepeMeH-
HBIMH.

CTpouThb rpaduku JUHESWHBIX YPAaBHEHHUMH, B TOM YHCJIIC
M CNO0J/I1b3ys [P POBBIE PecypChl.

Pas/simyaTh napajuliesibHbIC U IIEPECEKAIOIIUECs MPSMbIe
110 UX ypaBHEHUSM.

PelmiaTb cucTteMsbl IBYX JIMHEHUHBIX YpaBHEHUU C ABYMs
IIEPEMEHHBIMU IIOJICTAHOBKOW M CJIOKEHHEM.

PemiaTb npocreiine cucTeMbl, B KOTOPBIX OJHO U3
YpaBHEHHUU HE SIBIISICTCS] JIMHEUHBIM.

IlpuBoauTh rpaduyecKyl0 HHTepNpeTanMI0 pelIeHUs
YPaBHEHMSI C ABYMsI IIEPEMEHHBIMH U CUCTEM ypaBHEHHI
C JIIBYMs II€PEMEHHBIMU.

PeniaTh TeKCTOBBIE 33Ja4YH AJIreOpanvdecKuM criocooomM

YpaBHeHua

Y HepaBeHCTBa.
HepaBeHcTBa
(12 q)

UucnoBble HEPABEHCTBA U UX
CBOMCTBA.

HepasencTBo ¢ o/1HOM nepemeH-
HoM. JInHeliHbIe HEpaBEeHCTBA C

dopmMysIMpOBaTh CBOMCTBA YHCIIOBBIX HEPABEHCTB, MJI-
JIIOCTPUPOBATh HUX HA KOOPJAMHATHON MpsIMOH, JOKa3bI-
BaTh aIreOpanyecKu.

IIpuMeHATHb CBOMCTBA HEPABCHCTB B XO/JIC PEIICHHUS 3a4a4.
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OJIHOH IIEPEMEHHOH U UX pelle-
aue. CucreMsl JIMHEWHBIX Hepa-
BEHCTB C OJIHOM IIEpEMEHHOU U
HUX pELICHUE.

M3ob6pakenne pemieHust JIMHEH-
HOI'O HEpaBEHCTBAa U UX CUCTEM
Ha 4YMCJIOBOH MpsIMOit

PemaTe nuHeliHble HEpaBEHCTBA C OJHON IIEPEMEHHOMH,
n300pakaTh pelIeHHe HEpaBEeHCTBAa Ha YHCJIOBOM IIps-
MOH.

PemiaTh crucrembl JTMHEHHBIX HEPaBEHCTB, M300pakaTh
pelLIeHUEe CUCTEMbl HEPAaBEHCTB Ha YMCJIOBOM MIpPsSIMOIt

dyHKIUU.
OcHOBHBIE
MOHATHA

59

TTonsitne ¢ynxkuun. OO6GIacTh
OIpe/IeJICHUsI 1 MHOXKECTBO 3Ha-
ueHuit pyHkuuu. CrocoOsl 3a1a-
HUs (PyHKIHIA.

I'padpux  Pynxkoum. CaoiicTBa
¢yHKIMM, UX OoTOOpakeHHe Ha

rpaduke

Hcnosb30BaTh (QyHKIMOHAILHYI0O TEPMHUHOJIOTUI0 H
CHMBOJIMKY.

BbruucaAaTh 3HaYeHUs QyHKIUH, 3a1aHHBIX GopMyTIaMu
(rIp HEOOXOAMMOCTH HCIIOJIB30BaTh KAJIBKYJISITOP); CO-
CTaBJIATh TaGJ/IUNbl 3HAYEHUH (yHKINH.

CTpoMTH O TOYKaM rpapukm QyHKIUH.

OnuceIBaTh CBOMCTBA (QyHKIMU Ha OCHOBE €€ rpadmuue-
CKOT'O IPEICTABICHHUS.

Hcnonp3oBaThk (QyHKIMOHAIbHYIO TEPMHHOJIOTHIO H
CHMMBOJIMKY.

HcciaepoBaTh npuMeps! rpaukoB, OTPAXKAIOLUIUX peallb-
HbIE IIpoLiecChl U sBJIeHUs. [IpUBOAUTB IPUMeEPBHI 11po-
LIECCOB W SIBJICHUH C 3aJaHHBIMU CBOMCTBaMH.
Hcnosib30BaTh KOMNBIOTEPHbIE NPOrpaMMbl sl I10-
cTpoeHust rpadUKoB PYHKIUN U U3YyUSHUST UX CBOMCTB

dyHKIUU.
YucsioBbIe
byHknun
(9v)

YreHue U nocTpoeHue rpauKoB
¢yukmuii. [Tpumepsl rpaduxos
GyHKIUI, OTpaXKarOIINX pealb-
HbIE MPOIECCHI.

DyHKIMH, OIMUCHIBAIOIINE TIPsi-
MYyIO U OOpaTHYIO MPOHOPIIHO-
HaJIbHbIE 3aBUCUMOCTH, UX I'pa-
¢uku. ['unepbona.

HaxoauTts ¢ noMo1ubio rpaduka GpyHkuuy 3HaYCHUE O1-
HOW W3 paccMaTpHUBae€MbIX BEJMYUH MO 3HAYEHUIO JPY-
TOM.

B HecnoxHBIX ciydasx BbIpakaThb ¢popMyJioil 3aBUCHU-
MOCTb MCXOY BCIMYUHAMMU.

OnMchIBaTh XapakTep U3MEHEHUsI OJHOW BEJIWYHHBI B
3aBUCUMOCTH OT HW3MEHEHUsI APYTOH.
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

x2.

I'padux Pysxmmm y
DynkIMn Yy = X%, Yy = X5,

y= Jx, Yy = |x|, rpadudgeckoe
pelIeHHe YpaBHEHHUW W CHCTEM
ypaBHEHUI

PacnosHaBaTk Buabl uzyudaembix ¢yHkiuil. Ilokassl-
BaTh CXEMATH4Y€CKH I10JIO)KEHUE Ha KOOPIUHATHOMN ILIO-
CKOCTH TrpadukoB (YHKIUH BHAA: Y = X2, y = x3,

y =Vx,y =[xl

Hcnosb3oBaTh QyHKIMOHA/IBHO-rpaguyecKkue mpej-
CTaBJIEHMS JUISI PELICHUs U UCCIICIOBAaHUS yPABHEHUN U
CHUCTEM YpPaBHEHMH.

IIpuMeHATHL BUPPOBBIE PEeCypPChI Ul IOCTPOCHUS I'pa-
ukoB pyHKIMIT

IloBTOpEeHue
1 06061 eHue
(64)

IToBTOpEeHHE OCHOBHBIX MOHSITUN
M METOJOB KypcoB 7 u 8 KJ1accoB,
000011IeHrEe 3HAHUI

Bb16MpaTh, IPUMEHATD, OLLeHUBATh CIIOCOGBI CPaBHCHHUS
YUCeJ, BBIYUCIICHUW, NpeoOpa3oBaHUl BBIPAXKEHHI, pe-
LLIEHUs] YPaBHEHUH.

OcywmecTB/JIATh CAMOKOHTPOJIb BbIIOJIHAEMbIX JeHCTBHI
U CaMONPOBEPKY pe3yJibTaTa BBIYHUCICHUM, mpeobpazo-
BaHU, NOCTPOCHUIA.

PemaTb 3a4a4M U3 pea/ibHOM KU3HH, IPUMEHATb MaTe-
MaTUYEeCKUe 3HAHUS JUI pelIeHHMsl 3axad U3 JApyTrHx
MPEJIMETOB.

PemaTh TeKCTOBble 3aJa4H, CpaBHHUBaTh, BLIOMPATh
CIOCOGBI pelieHusI 3a1a9u
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9 knacc (He MeHee 102 4)

HasBanue
pa3jgena (TeMbl)
Kypca (Y4uca0 4acoB)

OcHOBHOE copepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0Y4aIOLIUXCS

Yucsa 1 BBIYMC-
JieHus. [leiicTBU-
TeJibHbIE YHC/IA
(99)

PanmonanbHbIe yncia, uppanm-
OHAJIbHBIE YHCJIAa, KOHEYHBIE H
OeCKOHEUHBIe JECSITHIHBIE JPO-
6u. MHOXeCTBO JeHCTBUTEIIb-
HBIX 4YHCEJI; JICHCTBUTEIbHBIC
4Jpcila Kak OeCKOHEUYHbIEe Jecs-
TUYHBIE NpoOu. B3anMHO omHO-
3HaYHOE COOTBETCTBHE MEXKIY
MHO>XECTBOM  JCHCTBUTEIILHBIX
4HCeJI U MHOXECTBOM TOYEK KO-
OpAMHATHOMN NPSIMOMN.
CpaBHeHUE IEHCTBUTEIBHBIX Y-
cel1, apudmMeTndecKue JISUCTBUS
C JIEMCTBUTEIBHBIMU YHCIJIAMMU.
TTpubnmxéHHoe 3HaUYCHUE BEJIH-
YHHBI, TOYHOCTb ITPHUOJIMIKEHHUS.
Okpyrienue yucen. [pukuaka n
OLICHKA pPe3yJIbTaTOB BbIYHUCIIC-
HUM

Pa3BuBaTh NpeAcCTaBJE€HUs] O YHCIIAX: OT MHOXXECTBa
HaTypaJbHBIX YHCEII 0 MHOXECTBa Z[eﬁCTBPITeIIBHBIX
quCell.

0O3HAKOMMTBCA C BO3MOKHOCTBIO npeacTaBJICHUS I[ef/JI-
CTBUTEJILHOTO YHCJIa KaK OECKOHEUYHOM )IeCHTH‘-IHOﬁ APO-
6I/I, NPUMEHATDb JICCATUYHBIC l'lpI/I6J'II/I>KeHI/I$[ paloHaJIb-
HBIX U1 UPpPpAalIUOHAJIBbHBIX YHCEII.

H306pakaTh ACHCTBUTEIIBHBIC YUCIIA TOYKAMHU KOOPJIH-
HATHOM MIpPsIMOM.

3anuceiBaTh, CPaBHUBATh U YNOPAAOYMBATBL JCHCTBH-
TEJIbHBIC YHCIIa.

BBINOJIHATB, coYeTasl yCTHbIE U NMUCBMEHHBIE NPUEMBI,
apudmMeTndecKue AEeNCTBUA C PallOHAIBHBIMHU YHCIIA-
MM, HAXOAUTb 3HAYCHUS CTCIICHECH C IICJIbIMU IT0Ka3aTe-
JISIMHA 1 KOpHeﬁ; BbIYUC/IATDb 3HAYCHUsI YMCJIOBBIX BbI-
pakeHUN.

IMosyyuTs NIpeacTaBJI€HUE O 3HAYMMOCTH JIeHCTBUTEIIb-
HBIX YHCCJI B HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA.
AHa/nM3UpOBaTh U JeJaTh BbIBOJbI O TOYHOCTH NPHOIIHU-
KECHUA HCﬁCTBHTéJ’ILHOTO qucJia rnpyu peuIeHuun 3aaa4.
OKpYIJ/IATH JICHCTBUTE/IbHBIC YHCIa, BbINOJHATH NpPH-
KHUJAKY pe3yibTaTa BBIUMCICHUN, OL€HKY 3Ha4eHUN 4unc-
JIOBBIX BBIPA>XCHUMU.

3HAKOMUTBCA C UCTOPHMEN pa3BUTHS MAaTCMaTHKH
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)

Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

YpaBHeHus

U HEpaBeHCTBa.
YpaBHeHus

C OJHOM
nepeMeHHOH
(14 4)

JInneitHoe ypaBHeHMe. Pemenue
YpaBHESHHH, CBOISIINXCS K JIH-
HEUHBIM.

KBagpatHoe ypaBHenue. Pemre-
HUE ypaBHCHHH, CBOJISIIIUXCS
K KBaJpaTHbIM. BukBaapaTHbIe
YpaBHEHUSI.

IIpumepsl penieHust ypaBHEHUN
TpeTbeil U 4eTBEPTONU CTENeHEeM
Pa3I0KEHNEM HA MHOXKHUTEIH.
Pemrenne  npoOGHO-panioHanb-
HBIX YPaBHCHHMH.

Pemenne tekcToBbIX 3a7a4 aire-
OpanyecKuM METOI0M

OcBauBaTh, 3alOMUHATh M NPHMEHATh rpaduyeckue
MeTO/ABbI IIpH peIIeHUN YpaBHEHUIl, HEPAaBEHCTB U UX CH-
CTeM.

Pacno3HaBaTh 1eible U IpoOHEBIC YPaBHEHHSI.

PemaTh /iuHeliHbIe ¥ KBaJpaTHbIE ypaBHEHUsI, ypaBHe-
HUSI, CBOSIIIIUECST K HUM, MPOCTEUIIINe TPOOHO-paIfo-
HaJIbHBIE yPaBHEHMUSI.

IIpeajiaraTh BO3MOXHBIC CIIOCOOBI PELICHUS TEKCTOBBIX
3a71a4, 06CYKAaTh UX M pellaTh TSKCTOBbIC 3aJa4u pas-
HBIMH CIIOCOOaMU.

3HAKOMMTBCA C UCTOPHMEN pa3BUTHA MAaTEMaTHKH

YpaBHeHua

U HepaBeHCTBa.
CucremMsbl ypaBHe-
HUH

(14 4)

JluneitHoe ypaBHEHHE C ABYMs
HEePEeMEHHBIMU U €ro rpaduk.
Cucrema AByX JIMHEUHBIX ypaB-
HEHHUH C IBYMsI EPEMEHHBIMU U
eé¢ pemenue. Pemenue cucrem
ABYX YpaBHEHHI, OJJHO U3 KOTO-
PBIX JJUHEWHOE, a JPYyroe — BTO-
PO CTEreHHu.

I'papmueckass wHTEprpeTals
CHUCTEMBI YPaBHEGHHU C JBYyMs
IEePEMEHHBIMH.

OcBaMBaTh U NMPUMEHATb NPUEMBI PELICHUS CHCTEMBI
IBYX JIMHEWHBIX YpPaBHEHHU C ABYMsl NEPEMEHHBIMU H
CHUCTEMBI ABYX YpPaBHEHHUM, B KOTOPBIX OJHO YpaBHEHHE
HE SIBJISICTCSI JIMHCHHBIM.

Hcnonb3oBarh ¢yHKIMOHATBHO-TpadUISCKUEe  MPe/I-
CTaBJICHUS ISl pellieHUsl U MCCJIeJ0BaHMUsl yPaBHEHUH U
CHUCTEM.

AHa/M3UpOBaTh TEKCThI 3a4a4, pellaTh UxX anredpaunye-
CKMM CIIOCOOOM: MEepPeXOAMTb OT CIOBECHOI (opmyin-
POBKH yCIIOBUS 3a/1a4d K ajreOpandecKor MOJICIH my-
TEM COCTaBJIEHUSI CUCTEMBI YpaBHEHUH; pellaTh COCTaB-
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Pemienrie TEKCTOBBIX 3a71a4 ajre-
OpandeckuM crmocodbom

JICHHYIO CUCTEMY ypaBHEHUH; HHTEpPNpPeTUPOBATh pe-
3yJbTaT.
3HAKOMHUTBCS C UCTOPHUEN pa3BUTHS MaTeMaTHKH

YpaBHeHus

Y HepaBeHCTBa.

HepaBeHcTBa
(16 4)

YuciioBble HEpaBEHCTBA W HUX
CBOMCTBA.

JInHelHbIe HepaBeHCTBA C OJHOU
MEePEeMEHHON U UX pEelICHUE.
CucreMbl JIMHEHHBIX HEPABEHCTB
C OJIHOM MepeMEeHHON U UX pelle-
HHE.

KBanpaTtHble HepaBeHCTBA U UX
peuieHue.

I'pacdrueckas WHTEepIpeTanus
HEpPaBEeHCTB M CHCTEM Hepa-
BCHCTB C JIBYyMsI IEPEMEHHBIMU

YuTaTh, 3allUCbIBATh, IOHUMATh, UHTEPNPETUPOBATh
HEpaBEHCTBA; UCIT0JIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTUIO.
BbINOJIHATB MPeoOpa30BaHus HEPABCHCTB, HUCMOJIb30BaTh
JUIT IpeoOpa3oBaHUsl CBOMCTBA YMCIIOBBIX HEPABCHCTB.
Pacno3HaBaTh JUHENHbIE U KBaJpaTHbIE HEPABEHCTBA.
PewmiaTh jiMHEeHbIE HEPABEHCTBA, CUCTEMBbI JIMHEHHBIX
HEpPaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIFOYAIOIUX KBa-
JIpaTHOE HEPaBEHCTBO, W PEIIaTh UX; 06CYKAATh IOITy-
YEHHbIE PELICHUS.

H306pakaTh pelieHne HepaBeHCTBA M CUCTEMBI Hepa-
BCHCTB Ha 4YMCJIOBOH NpsIMOIi, 3alIMCBhIBATh pEIICHUE C
MOMOIIBIO CUMBOJIOB.

PemiaTh KBaJpaTHbIC HEPABSHCTBA, UCITOJIB3YsI rpaduye-
CKHE IPEACTaBIICHUS.

OcBavBaTh U NPUMEHATb HEPABEHCTBA NPHU PELICHUH
Pa3jIMYHBIX 3ajJla4, B TOM YHCJIE OPAKTUKO-OPUEHTUPO-
BaHHBIX

dyHKuMU
(16 4)

KBanparnunast QyHkums, o8
rpaduk u coiictBa. [lapaboia,
KOOPAMHATHI BEPIIMHBI mapado-
JIBI, OCb CHMMETPHHU HapadoJIbl.
CrernreHHble QYyHKIHU C HATY-
palbHBIMH HOKa3aTelsiMi 2 U 3,
ux rpadUKu U CBOMCTBA.
I'padpuxu Q)yHKHI/I%I y = kx,
y=hket+b y="1, y = ax?,

y=ady=Jx y=IxI

Pacno3HaBaTh Bubl U3y4aeMbIX (pYHKIIHIT;, UJIJIIOCTPU-
poBaTh CXeMaTHU4Y€eCKH, OGbSCHATb DPACIOIOKECHUE Ha
KOOPAWHATHON miiocKocTu rpadukoB (GyHKUHMNH BHUIA:

y:kx,y:kx+b,y=—k,xy:ax2,y:ax3,

y = Jx, Y = [X] B 3aBUCHMOCTH OT 3Ha4yeHUU K03 u-
OUCHTOB, ONIMUCHIBATH HUX CBOMCTBA.

Pacno3HaBaTh KBaJApaTHIHYIO (QYHKIUIO 110 (popmyIie.
IIpuBOAUTEL NPpUMeEPHI KBAJPATUUHBIX 3aBUCUMOCTEN U3
peanbHOM KU3HH, (PU3UKH, TCOMETPUH.
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

BbIABASTBH 1 0600mMaTh 0COOCHHOCTH Tpaduka KBagpa-
TUaHON QpyHKIMU Yy = ax? + bx + c.

CTpouTh U U306paxKaTh CXeMaTHYeCKH rpaQ Ky KBaapa-
THYHBIX (YHKIHHA, 33 JaHHBIX (OpMYJIaMH BHIA Y = ax?,
y=ax’+ qy =alx + p)y =ax’ + bx + c
AHa/IM3UPOBATh U NMPHUMEHSITh CBOMCTBA H3yYCHHBIX
(yHKIMNA U1 WX TOCTPOCHHSI, B TOM YHCJE C MOMOIIBIO
HHUQPOBBIX PECYypPCOB

YucsoBble nmocsje-
A0BaTEJIbHOCTHU
(15 v)

IlonsiTne ymcnoBoi mociegoBa-
TEJIBHOCTH.

3ajgaHue  IOCIEI0BaTEIbHOCTH
peKyppeHTHOU  QopmyJiol U
opmyIioit n-ro wieHa.
Apudmernyeckasi U T€OMETPH-
yeckass mporpeccur. DopmyIibl
n-ro wieHa apuMETHYSCKON H
TE€OMETPUUYECKOH  MpPOrpeccui,
CYMMBI HEPBBIX T UICHOB.
M3obpakenne wwieHOB apudme-
TUYECKOM U TIE€OMETPUUYECKOUN
Oporpeccuii TOYKaMu Ha KOop-
JUHATHOU IUIOCKOCTH.
JIMHEeWHBIH M SKCIIOHCHIIUAJIb-
HBIN POCT.

Cno>XHBIE TTPOLIEHTHI

OcBauBaTh M NPHMMEHATH WHJCKCHbIE OO0O3HAYCHMS,
CTPOMTBL peueBble BbICKAa3bIBaHMUsS C HCIOJIb30BAHUEM
TEpPMHUHOJIOTUH, CBSI3aHHOM C TMOHSTHUEM I10CIeI0BaTElb-
HOCTH.

AHanusupoBaTh (Gopmylly N-TO 4JieHa MOCIEI0BaTElb-
HOCTH WJIHM PEKYPPEHTHYIO (GopMyily U BBIYMCIATD YWICHbI
I10CJIE/I0BATEIbHOCTEH, 3aJaHHBIX STUMH (HOPMYJIaAMHU.
YcraHaB/IMBaTh 3aKOHOMEPHOCTb B IIOCTPOEHHUH IOCIe-
JI0BAaTEIbHOCTH, €CIIM BBIIHCAHBI MEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3HaBaTh apudMETHYECKYIO M TI'€OMETPHYECKYIO
IIPOrPECCHH TIPU PA3HBIX CIOCO0aX 3aJaHMs.

PeruaTsk 3a1a4M ¢ UCIIOJIBb30BaHUEM GOPMYII N-TO 4YieHa
apu(PMeTHUYEeCKOH W reOMETPUUECKON MPOrpeccHii, Cym-
MBI HIEPBBIX 11 YJICHOB.

H306pakaTh WICHBI MOCJICA0BATCIBHOCTH TOYKAaMH Ha
KOOPJIMHATHON TJIOCKOCTH.
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PaccMmaTpuBaTh NpyMephl NPOLLECCOB U ABJIEHUM u3 pe-
aJIbHOM >KM3HU, MIUIIOCTPUPYIOIINE U3MEHEHUE B apud-
METHYECKOH IpOorpeccu, B I'€OMETPHUUYECKOU mporpec-
cHM; HU300pa)kaTh COOTBETCTBYIOIIHE 3aBHUCHUMOCTH TI'pa-
uuaecku.

PemaThb 3asa4m, CBA3aHHBIC C YMCIIOBBIMH I1OCIIEI0BA-
TEJIBHOCTSIMU, B TOM YHCJE 3aJa4d U3 PEAIbHOM >KU3HU
C HCHOJIB30BaHUEM IU(POBBIX TEXHOJOTHH (AJIEKTPOH-
HBIX TaOIUI], TpapuIecKoTro KaIBKYyIsITOpa W T.II.).
PemaTh 3a1auynd Ha CJIIOKHBIE NPOLEHTHI, B TOM YHCIE
3a/laud W3 peaJIbHOM NpaKkTUKU (C HCIOJIb30BaHUEM
KaJIbKyJISITOpa).

3HAKOMHUTBCS C UCTOPHUEN pa3BUTHSI MaTeMaTHKH

IloBTOpEHME,
060061IeHe,
cUcTeMaTHU3alMs
3HAHMI1

(18 v)

Yucsa ¥ BbIYMC/IEHHUA (3aIUCh,
CpaBHEHUE, IEHCTBUS C AeHCTBU-
TEJIBHBIMHU YHCJIAMH, YHCIIOBAs
npsimMasi; IPOLEHThI, OTHOLIE-
HUsI, MNPOIOPLMH; OKPYIJICHHE,
OpuOJIFHKEHHE, OLICHKA; pele-
HHUE TEeKCTOBBIX 3ama4d apudme-
TUYECKUM CITOCOOOM)

OnepvpoBaTh NOHATUAMM: MHOXKECTBO, ITOJMHOKECTBO,
orepaluy HaJl MHOXKECTBAaMH; MCIOJIb30BaTh rpaduye-
CKO€ TIpPEACTABIEHUE MHOKECTB JJIsl ONHCAaHUs peaib-
HBIX MPOLIECCOB U SBJICHUH, NPU PEIISHUHU 3aJa4 U3 Jpy-
rUX y4eOHBIX MPEIMETOB.

AKTya/Ju3UpOBaTh TEPMUHOJIOTUI0O U OCHOBHBIE JeM-
CTBMA, CBA3aHHBIE C YHMC/JAMH. HATypalbHOE YHCIIO,
MPOCTOE M COCTAaBHOE 4YMHCIA, JEITUMOCTb HaTypPalbHBIX
YuCes, MPU3HAKU JEIMMOCTH, IEJI0€  YHCIO, MOMIYJb
4yucia, OOBIKHOBEHHAs] M JECsTUYHAsh ApoOu, CTaHAapT-
HBIH BUJI YHCIIa, apu(PMETHIECKUN KBaAPATHBIH KOPEHb.
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IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4uc10 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

BbINOJIHATH JeiCcTBUS, CPABHUBATh U YIOPSAOYUBATH
qpcila, MPeACTaBIATh YHCJIa Ha KOOPJIWHATHOW IIPSIMOM,
OKPYTJISATH YHCJIa; BBINOJHATh NPUKHUAKY U OLL€eHKY pe-
3yJIbTaTa BBEIYUCIICHUMN.

PemiaTthb TeKCcTOBBIE 3a4a4U apu(PMETHUSCKUM CIIOCOOOM.
PemaTh mpakTU4YecKHe 33J,a4H, coJepiKaliie MpoleH-
TBI, JOJIA, YacTH, BBIPAXKAIOIINE 3aBUCHUMOCTH:  CKO-
pOCTh — BpeMsi — pACCTOSIHHE, IIeHa — KOJnuYe-
CTBO — CTOMMOCTh, 00bEM paboOThl — BpemMsi — IpPO-
HU3BOJUTEIBHOCTh TPY/a.

Pa36upaTp peasibHbIC )XU3HEHHBIC CUTyaluu, GOpMyJIn-
POBaTh UX Ha SI3bIKE MATEeMaTHKH, HAXOAMUTb PEIICHHE,
IIPUMEHSSl MaTeMaTHUYEeCKUH anmapar, HHTepnpeTHupo-
BaThb pe3yJbTaT

Anre6panyeckue BbIpaKeHUA
(peobpa3zoBanue  anreOpaunye-
CKHX BBIPOKCHUM, JOIMYCTUMBIC
3HAYCHUS)

OnepupoBaTh NOHATHUAMM: CTEIICHB C 1ICJIBIM [T0Ka3aTe-
jgeM, apu(pPMeTHYeCKhil KBaJApaTHbI KOpPEeHb, MHOTO-
4JieH, ajgreOpandeckast 1poOb, TOMKIASCTBO.

BbINOJ/JIHATH OCHOBHbIE AEHCTBUA: BBIIIOJIHITH PACUETHI
nmo gopmysiaM, MpeoOpa3oBhIBaTh IEible, APOOHO-paIH-
OHAJIbHBIC BBIPAXKCHUS U BBIPAXKEHUS C KOPHSIMH, pea-
JIN30BBIBATh PA3JI0KEHHE MHOTOYJICHA Ha MHOXXHUTEIH,
B TOM YHCJIC C UCIIOJIb30BaHHEM (GOPMYI Pa3HOCTH KBa-
JIpaTOB M KBaJipaTa CyMMBI U Pa3HOCTH; HaXOIWUTh J0-
IIyCTUMBIC 3HA4YCHUs MEPEMEHHBIX JJIsI JPOOHO-paIno-
HaJIbHBIX BBIPAXXEHUU, KOpPHEN.




69

MojeupoBaTh ¢ OMOIIGI0 (GOpMyIT peasbHbIe MpoIec-
Chbl U SIBJICHUS

PyHKUHUHU (IIOCTPOCHHE, CBOMW-
CTBa M3YYCHHBIX (QYHKIWH; rpa-
(uueckoe pemieHne ypaBHESHUN
U UX CHCTEM)

OnepupoBaTh NOHATHUAMMU: GyHKIUS, rpaduk QyHK-
U, HYJIU (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
IIPOMEXKYTKHN BO3pacCTaHUsA, y6BIBaHI/I$[, HauoboIBIIIEE U
HaAMMCHBIIICC 3HAYCHUS Cl)yHKI_II/II/I.

AHa/IM3UpOBaTh, CPaBHUBATh, OOGCYXAATb CBOICTBa
(yHKIINH, CTPOUTH UX TpadHKH.

OnepMpoBaTh NOHATHUSAMM. TNpsMas NPOMOPIHOHATE-
HOCTbD, 06paTHa$[ OPOIIOPHHUOHAIIBHOCTD, JTUHEUHasT
ynkua, kBanpatuyHas (QyHKOUS, napabosa, TUIep-
Oora.

Hcnosib30oBaTh rpaduKM 1Jisi OINpEIeICHUsT CBOWCTB,
IIPOLIECCOB M 3aBUCHUMOCTEH, JIUI PEIICHUs 3a7a4 U3 JIpy-
IUX y4eOHBIX NPEIMETOB U PEaJbHOM KHU3HH; MOJe/IH-
POBaTh C NOMOIIBIO I'PadUKOB peajbHbIC MPOLECChl U
SABJICHUA.

BeipakaTh pOpMyJIaMH 3aBUCUMOCTH MEXJYy BEJINYHU-
HaMu




PABOYAA NMPOrPAMMA
YYEBHOIO KYPCA «FEOMETPUSA». 7-9 KJIACCbl

LUEAN U3YHEHMA YHEBHOI O KYPCA

«MartemMaTuKy y’Ke 3aTeéM Y4YUTh HaZl0, YTO OHAa YM B HOPSIOK
OPUBOAUTY, — IMHCAJ BEJIUKUHN pycckuil yueHbsId Muxaun Bacunbe-
BuY JJoMmoHOCOB. 11 B 3TOM COCTOUT OJIHA U3 ABYX IEJICH OOyUYeHUS
TeOMETPHUHU KaK COCTaBHOW YacTW MAaTEMaTHKHU B IIKOJE. DTOH 1enun
COOTBETCTBYET JIOKa3aTelbHasi JIMHUSI ITPEIoIaBaHusI TE€OMETPHH.
Crienyst mpeicTaBICHHOW padodeii mporpaMmme, Ha4uHas C CSIbMOTO
KJlacca Ha ypoKax reoMeTpruu 0Oy4arolIuicsi y9uTcst IPOBOIUTH JI0-
KazaTeJbHbIE PACCYXJCHHUS, CTPOUTH JIOTUUECKHE YMO3aKIIIOUSHUSI,
JIOKa3bIBaTh UCTUHHBIC YTBEPIKJICHUSI U CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, IIPOBOJAUTE PACCYXXIACHUS «OT INPOTHUBHOI'O», OTJINYATH
CBOICTBA OT NPU3HAKOB, (POPMYJIHUPOBATH OOpaTHBIC YyTBEPIKIASHUS.
VY4eHuK, OBJaJEBIINNA HCKYCCTBOM pacCyXJaTh, OyJeT MPUMEHSTH
ero u B oKkpy>xaromieit xxu3Hu. Kak nucan reomerp u nexaror Mrops
denopoBuu LlapbeiruH, «J10AMH, TIOHUMAKOIIHUMH, YTO TAKOE J0-
Kaz3areJbCTBO, TPYJAHO M Jla)Ke HEBO3MOXXHO MaHHITYJIMpOBaTh». 1 B
3TOM COCTOHUT Ba)KHOE BOCIIMTATEJIbHOE 3HAUEHUE M3YUYEHHUs reome-
TpUHU, IIPUCYLIEE UMEHHO OTEUYECTBEHHOM MAaTreMaTU4YECKOW LIKOJIE.

BmMmecTe ¢ TeM aBTOpHBI IIpOrpamMMbl IPEJOCTEPEraOT YUUTEIS OT
M3JIMIHEero GopmMaanimMa, OCOOCHHO B OTHOIICHUH HA4Yall 1 OCHOBA-
HUM reomerpun. Dpaniy3ckuii matematuk JKan /[remonHe mo 3To-
My IOBOJY BbICKa3aycs Tak: «YTO KacaeTcsl NeIUKaTHOW MpoOiieMbl
BBEJICHUS KaKCHOM», TO MHE Ka)KeTCsl, UTO Ha IIEpBBIX NOpax HYkK-
HO BOOOIIEe N30eraTh IMPOU3HOCHUTH caMo ATO clioBo. C JIpyroii xe
CTOPOHBI, HE CJIEeNyeT YIIyCcKaTh HU OJTHOH BO3MO’KHOCTH JaBaThb
HPUMEPHI JIOTHYECKUX 3aKIIIOUEHU, KOTOpbIE Ky/1a B O0JIbIIeH Me-
pe, YeM ujest akCuOM, SIBIISTFOTCSI HICTUHHBIMHU W €TUHCTBEHHBIMH
JIBUTATEJISIMA MAaTEMATHUECKOTO MBIIIICHUSD).

BTopoii 11enpio n3yvueHnss FeOMETPHUH SIBIISIETCS] UCIOJIb30BaHUE
€€ Kak MHCTPYMEHTAa IIPU PEIIEHUH KaK MaTeMaTUYEeCKUX, TaK U
OPaKTHYECKUX 3a/4a4, BCTPEUAIOIINXCS B peajlbHOM XU3HN. OKOH -
YUBIINHN KypC T€OMETPHUHU IIKOJBHHUK JOJKEH OBITh B COCTOSTHHUH
OIPENETUTh TEOMETPUUECKYI0 (PUTYpPYy, ONHCATH CIOBAaMH JAAHHBIN
q9epTEX NN PUCYHOK, HANTH TUIONIAIh 3€MEJILHOTO yJacTKa, pac-
CUMTAaTh HEOOXOAMMYIO JUTMHY ONTOBOJIOKOHHOTO KaOeisl Wiu Tpe-
OyeMbIe pa3Mephl rapaka st aBTOMOOHIISI. DTOMY COOTBETCTBYET
BTOpasi, BEBIYUCIUTEIIbHAS JUHNS B U3yUEHUH TCOMETPHUH B LIKOJIC.
JlanHas mpakTH4YecKasi JUHUS SBJSIETCS HE MEHEe BaKHOM, yeM
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nepas. Emé IlmaTton mpeamuceiBan, 4ToOBl «rpaxkiaaHe [Ipekpac-
HOTO ropoJia HU B KOEM Ciydyae HE€ OCTaBJISIJIM T'€OMETPHUIO, BEIb
HEMaJOBaXXHO Jake IMoOoYHOe e€ MpUMEeHEHHEe — B BOCHHOM JIeNe
J1a, BIIPOYEM, U BO BCEX HayKax — JJIsI JIYYIIETO UX YCBOEHUS: MBI
Be/lb 3HaeM, Kakasi OECKOHEYHasl pa3HUIla CYLIECTBYET MEXIY
4EeJIOBEKOM IIPUYACTHBIM K TE€OMETPUU U HenpudacTHbIM». Jlis
9TOr0 YYHUTEII0 PEKOMEHYESTCs IMOA0UPATh 3a/lauyd IPaKTHICCKOTO
XapakTepa ISl paccMaTpUBaeMbIX TEM, YUYUTh JIeTed CTPOUTh
MaTeMaTHYEeCKUEe MOJIeJIM pEATbHBIX JKU3HEHHBIX CUTyaIlui,
MPOBOJUTH BBHIYUCICHUS U OIIEHUBATh aJIEKBATHOCTh IOJYYEHHOTO
pesynbrarta. KpaliHe BaXHO TIOMUEPKUBATH CBSI3M TEOMETPUHU C
JPYTUMH TIpeaAMeTaMu, MOTUBUPOBATh HCHOJb30BaTh OMNPEASICHUS
reoMeTpHUYCCKUX (UTYP U TMOHATUH, TEMOHCTPUPOBATH TPUMCHCHHUE
MOJIYYCHHBIX YMCHHUU B (PH3UKE M TEXHUKE. DTH CBsI3U HauOoJiee
SIPKO  BUAHBI B Temax «BekTope», «Tpuronomerpuueckue
COOTHOIIICHU», «MeTon koopauHat»u «Teopema I[Tudaropar.

B 3akiroueHune counmi€mMcs Ha BEJIUMKOTO MaTeéMaTHuKa M acTpOHOMa
HNoranna Kenuepa, 4ToObl emié pa3 MOAYEPKHYTh U METanpeaMeT -
HOEe, M BOCIIMTAaTEIbHOC 3HaucHHe reomerpuu: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus
tributum inter causas est, cur homo sit imago Dei™*.

MECTO YYEBHOIO KYPCA B YYEBHOM MJAHE

CornacHo y4eOHOMY IUTaHYy B 7—9 Kilaccax HU3ydaeTcs y4eOHBIN
Kypc «['eomeTpus», KOTOPBIil BKIIOYAET CIEIYIOIINE OCHOBHBIC pa3-
nensl conepxanus: «l'eomeTpuueckue GUIypbl U UX CBOWCTBa,
«H3MepeHrne reoMeTpuuYecKuX BEJIMYHH», a TakXe «/lekapToBbl
KOOpJMHATHI Ha IUIOCKOCTH», «BeKTophl», «/IBUKEHHUS IUIOCKOCTH
u «IIpeobpazoBaHust MOIOOHS.

Y4eOHBIN IUIaH IpeayCMaTpUBAET U3yUSHUE T€OMETPHUHN Ha 0azo-
BOM YpOBHE, UCXOAS W3 HE MeHee 68 ydueOHBIX 9acOB B y4eOHOM
rojiy, BCero 3a Tpu roja oOydenus — He meHee 204 yacos.

1 T'eomeTpus enuna u BeuHna, oHa GiMcTaeT B boxkbeM ayxe. Hama rpu-
YacCTHOCTB K HEH CIIy’>KHUT OJHHUM W3 OCHOBAHHH, IO KOTOPBIM UEJIOBEK
JoJKeH ObITh oOpasom boskeum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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COAEP*XAHUE YHYEBHOI O KYPCA (MO0 rO4AM OBYYEHMA)
7 Knacc

HauanbHable noHsiTUS reoMeTpun. Touka, npsMasi, OTPE30K, JIy4.
VYron. Buasl yrioB. BeprTukaibHble U CMEXHBIE  YIJIBL
Buccekrpuca yrna. Jlomanas, MHOoroyroasHuk. IlapaninenbHOCTs U
NEePHEeHAUKYJISIPHOCTE IPSIMBIX.

CummMerpuunble purypsl. OCHOBHBIE CBOICTBa OCEBOW CUMMe-
Tpuu. IlpuMepsl CUMMETPUH B OKPY>KAIOLIEM MUpE.

OCHOBHBIE IOCTPOEHHUS C MOMONIBIO MHUPKYIS M JIMHEHKH.

Tpeyronbuuk. Beicora, MeanaHa, OGuccekTpuca, UX CBOMCTBA.
PaBHOOEIpEeHHBII 1 PAaBHOCTOPOHHUI TpeyroidbHUKU. HepaBeHCTBO
TpeyroJIbHUKA.

CBolicTBa ¥ NPU3HAKU PaBHOOEJIPEHHOro TpeyroiabHuka. [Ipu-
3HAKH PaBEHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa ¥ NpHU3HAKU TMapaIeAbHBIX OpsAMbBIX. CyMMa yIjioB
TpeyrojJbHUKa. BHeNIHue yribsl TpeyroJabHUKA.

IIpsimoyronbHbIil TpeyrojdpHUK. CBOWCTBO MeAWaHBbI MPSIMO-
YI'OJIBHOTO TPEYTOJbHUKA, IPOBEAEHHOM K runorenyse. Ilpusnaku
paBeHCTBA MPSIMOYTOJBHBIX TPEYTOJBHUKOB. IIpAMOyronsHbIil Tpe-
yroJibHUK ¢ yriom B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYIrOJIbHUKA, HEpa-
BEHCTBO O JJIMHE JIOMaHO#, TeopeMa O OOJIbIlIeM yriie U OOJIbIei
CTOpOHE TpeyrojbHUKa. [leprneHIuKyJIsip U HaKJIOHHas.

I'eomerpuueckoe mecto Touek. buccekrpuca yria u cepeIuHHBIN
NEePHEeHAUKYJIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUEK.

OKpY>KHOCTB U KPYT, XOpJ1a U JUaMeTp, UX cBolicTBa. BzaumHoe
pacnoJioKeHue OKpy >KHOCTU U npsimol. KacarensHas 1 cexymias K
OKpYy>KHOCTH. OKpPY>XHOCTb, BIIMCAHHAas B yroJl. Bnucannas u ornu-
CaHHasl OKPY>KHOCTH TPEyTOJIbHUKA.

8 knacc

YetpipéxyroapHuku. [lapannenorpamMmm, ero npu3Haku U CBOM -
crBa. HacTHbIE Cllydan HapauieIorpaMMoOB (IPSAMOYTOJBHUK, POMO,
KBagpaT), WX NOPU3HAKU €W CBOicTBa. Tpameuus, paBHOOOKas
Tpaneuusi, €€ cBoMcTBa U Npu3Haku. [IpsMoyronbHas Tpanenusi.

Meton YIABOEHUS MeaUaHBI. HenTpanbHas CUMMETpPHUSL.

Teopema Paneca n TeopemMa O MPOMOPIUOHATBHBIX OTPE3Kax.
Cpeanne JAWHWM TpeyrojbHWKa © Tpamenuu. LleHTp Macc
TpPEyToJIbHHUKA.

ITomoOue TpeyronbHUKOB, KO3hduuueHt nomodbus. IlpuzHaku
nogoOusI TPEeyTroJbHUKOB. [IpuMeHeHne noaoO0WsI IpU pelIeHUU
MPaKTUYECKUX 3a7ad.
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CaoiicTBa miomaneii reomMerpudeckux puryp. @opmynsl Juist
IJIOIIA T TPEYTOJIbHUKA, MapajieJiorpaMMa, poMOa U Tparenuu.
OTHOIIEHHUE IO TTOT0OOHBIX QHUTYD.

Brraucnenue miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha
KJIETYaTOU Oymare.

Teopema Iludaropa. Ilpumenenmne teopemsnl [Iudaropa npu
peureHnN NpaKkTUYEeCKUX 3a7ad.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrja MpsiIMOYTOJILHOTO
TpeyroibHuKa. (OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.
Tpuronomerpuyeckue Gpyukuuu yriaos B 30°, 45° u 60°.

Brincanubie 1 eHTpaJIbHBIE YTIIbI, YTOJ MEX/Iy KacaTeJIbHON U
XOpAOU. YTIBI MEXKIY XOpJlaMH M CEKYyIIMMU. BricaHHbIe U Onu -
CaHHBIE YETBHIPEXYTOJBHUKH. B3amMHOE pacriojioKeHHue JIBYyX
okpyxHocTel. Kacanue okpyrkHoctei. OOmue kacaTebHbIC K JBYM
OKPY>KHOCTSIM.

9 knacc

Cunyc, kKocuHyc, TaHreHc yrioB or 0 go 180°. OcHoBHOe
TPUIOHOMETPHUUECKOE TOXKAECTBO. POPMyJibl NPUBEICHUS.

Pemenue TtpeyroabHuUKOB. TeopemMa KOCHMHYCOB UM Teopema
CHUHYyCcOB. PemleHne npakTHUYECKUX 3aJad C MCHOJIb30BAHUEM
TEOPEMBIKOCHHYCOB U TEOPEMbI CUHYCOB.

ITpeobpazoBanue nomodusi. [1o100Me COOTBETCTBEHHBIX JJIEMEH -
TOB.

Teopema 0 NpOU3BEIEHNN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEJIE -
HUU OTPE3KOB CEKYIHUX, TEOpEMa O KBaJpaTe KacaTeJbHOM.

Bekrop, minHa (MOgyiib) BEKTOpa, COHAIIpaBJIEHHbIE BEKTOPHI,
MIPOTHUBOMOJIOKHO HAIIPABIIEHHBIE BEKTOPbI, KOJJIMHEAPHOCTh BEK-
TOPOB, PABEHCTBO BEKTOPOB, ONIEpalluu HaJl BeKTopamu. Pasznoxke-
HHUE BEKTOpa MO0 JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl
BekTopa. CKaIsIpHOE IIPOU3BECHUE BEKTOPOB, IIPUMEHEHHUE s
HAaXOXXJICHUS JJIMH U yTJIOB.

JlekapTOBbl KOOpAUHATHI Ha IJIOCKOCTH. Y paBHEHUS NPSIMOUN U
OKPY’KHOCTH B KOOpJMHATaX, IEPECEUECHNE OKPY’KHOCTEH U Mpsi-
MBIX. MeTOoZ1 KOOpAWHAT M €r0 MPUMEHEHHUE.

IlpaBusibHBIE MHOTOYTrOJIbHUKH. [[inHa OKpy»XHOCTHU. ['pagycHas
W paguaHHAs Mepa yIja, BBIYHUCIEHHWE JUINH IyT OKPY>KHOCTEH.
ITnomane kpyra, cekropa, CerMEeHTA.

JBWM>KEHUsSI TIJIOCKOCTH ¢ BHYTPEHHHE CHMMETPUH (QUTYDP
(prmemeHTapHBIE TIPEICTABIICHUS). ITapannensHBIf  TEpeHOC.
IToBopoT.
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MNAHUPYEMBIE TMPEAMETHBIE PE3Y/IbTATbI OCBOEHMA PABOYEMN
MPOrPAMMbI KYPCA (MO roA4AM OBYYEHMA)

OcBoenune yuebHOTO Kypca «I'eoMeTpus» Ha YPOBHE OCHOBHOTO
obmrero  oOpa3oBaHUs  JIOJDKHO  OOECIEYMBATh  JOCTHIKCHUC
CIIeNYIOUIUX MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB!

7 Knacc

Pacno3HaBaTh M3y4YCHHBIC TC€OMETPHUYCCKHUEC (DUTYPHI, OMPEICSISTh UX
B3aMMHOEC pPACHOJIOKCHHE, H300pakaTh TeoMETpUYecKue QGUTYPHI;
BBIMIOJIHSITh YEPTEXKU MO YCIOBUIO 3ajauu. M3MepsTh JUHEHHBbIE U
YTJIOBbI€ BEJIMYMHBI. Pemate 3ajayu Ha BBIYUCICHUE JJIMH OTPE3KOB
U BEJIUYUH YTJIOB.

Jlemathk TpyOyI0 OILICHKY JIMHCHHBIX M YIJIOBBIX BEJIWYUH IIPEIMETOB B
peaybHON J>KW3HH, pPa3MEpPOB MNPHUPOIHBIX OOBEKTOB. Pa3znudath
pa3Mepr OTUX O6'I)CKTOB 10 l'IOpSIJle BCIIMYUHBI.

CTpouTh YEpPTEKHU K T€OMETPUUYECKUM 3ajadaM.

HOJTI)3OBaTI)C$[ HpH3HaKaMPI paBCHCTBa TpeyFOJ'[I)HI/IKOB,
HCIIOJIb30BaTh HpU3HAKH " CBOMCTBA paBHOOEAPEHHBIX
TPEYTrOJbHUKOB IIPU PEIICHUN 3a7a4.

IIpoBoauTh  JOTHYECKHE  PACCYXKIACHUS C HUCIIOJIb30BAHHUEM
T€OMETPHUUYECKUX TECOPEM.

ITonb30BaThCs MpHU3HAKaAMU paBeHCTBa IPSAMOYTOJIbHBIX
TPEYroJbHUKOB, CBOMCTBOM MeEJHWaHbl, IPOBEAEHHON K T'HIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJbHHUKA, B PEHICHHUU TEOMETPUYSCKUX 3a-
aad.

OmnpenesnsiTh NapajuIeIbHOCTh MPSAMBIX C TTOMOIIBIO YIJIOB, KOTOPHIE
oOpa3yeT ¢ HUMH cekymas. OnpeaensaTh MapaieTIbHOCTh IPSIMBIX C
HOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU IPSIMOM 10 TOYEK
JAPYrol NnpsiMou.

Penrate 3amagyu Ha KiIeT4aTon Oymare.

IIpoBOoAWTh BBIYMCICHHUS W HAXOAUTH YHCIOBBIE H OyKBEHHBIC
3HAUCHUsS YTJIOB B TEOMETPUYSCKHX 3aJadaxX C HCHOJB30BAHUEM
CYMMBI yTJIOB TPEYTOJBHHUKOB U MHOTOYTOJIBHHUKOB, CBOWCTB YyTJIOB,
00pa3oBaHHBIX IIPU NEPECCUCHUHM JBYX MapaUIedbHBIX IPSIMBIX
cekymiei. PemaTes mpakTHYecKne 3alayd HAa HAXO0XKJICHHUE yTJIOB.
Brnagerr mnoOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh
onpenesTh OUCCEKTPUCY yIiia U CepeAWHHBIN MEePIICHIUKYIAP K OT-
PEe3Ky KaK T€OMETPHUYECCKHE MECTa TOUEK.

DopMyITHpOBaTh OTIIPENICIICHUsS] OKPY)KHOCTH W Kpyra, XOpIbl H
JAuaMeTpa OKpPYXHOCTH, IIOJb30BaThbCd MX CBOWCTBaMH. YMEThb
OPUMEHSTh 3TU CBOMCTBA IMpPU pPEUICHUHU 3a7ay.
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Brnaners moHsSITHEM ONMHMCAHHOW OKOJIO TPEYTrOJbHHWKA OKPY>KHO-
CTH, yMeTh HaxoauTh e€ neHTp. [lonp3oBarbcs pakTaMu O TOM,UTO
OMCCEKTPHCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCsI B OJHOU TOYKE,
M O TOM, 4YTO CEpEeIWHHBIC NEePHEeHAUKYJSIPBI K CTOpPOHAM
TPEyroJbHUKA MEPECEKAIOTCSI B OTHOUW TOYKE.

Brnanerr moHsSITHEM KacaTenbHOW K OKPY>XHOCTH, ITOJIB30BATHCS
TEOpeMOil O NepHeHIUKYJSIPHOCTH KacaTeJIbHOl U  paauyca,
MPOBEAEHHOTO K TOUKE KacCaHHUSs.

ITonp30BaTbCs TPOCTEHIIMMU TE€OMETPUYECKHUMH HEPaBEHCTBAMU,
IMOHUMATh WX MPAKTUYECKHH CMBICI.

ITpoBOANTE OCHOBHBIE T€OMETPHUYECKHE IIOCTPOCHHSI C HOMOIIBIO
LUPKYJIS Y JIMHEHWKH.

8 knacc

PaCHO3HaBaTI) OCHOBHBIC BU/bI '—IeTBIpéXyFOHbHHKOB, UX DJICMCHTHBI,
IIOJIB30BaAThBCA HX CBOﬁCTBaMH HpI/I peH_IeHI/II/I FeOMeTpI/IquKI/IX
3aaad4.

IIpuMeHsATH CBOMCTBA TOYKM MEPECEUEHUST MEIAUAH TPEYyrOJIbHUKA
(1leHTpa Macc) B peuieHuu 3ajad.

Bnanere mnoHsiTueM cpedHEH JIMHUM TPEYyroJIbHUKAa W Tpamnenuw,
NPUMEHSITh HX CBOMCTBA IPHU PELUIEHHU TIEeOMETPUYECKUX 3alad.
ITonb3oBarecs TeopeMon dajieca U TEOPEMOU O NPONOPLUOHAIBHBIX
OTpe3Kax, NPUMEHATh UX I PELICHUS MPAKTUYECKUX 3ajad.
I[IpuMeHATs TpPU3HAKM MOJOOUS TPEYrOJIBHUKOB B  PEHICHUU
reOMETPHUYECKUX 3aaad.

ITonb3oBaTbcst Teopemoit [Tudaropa 1iist pereHus reOMEeTPUIECKUX U
npakTudeckux 3anad. CTpouTh MaTeMaTHYEeCKyl0 MOJENIb B
MpaKTUYECKUX 3aJadax, CaMOCTOSITEJIbHO [JejaTbh 4YepTéX M Ha-
XOIUTh COOTBETCTBYIOIIHNE UIUHBI.

Brnagers moHATHAMHM CHHYCa, KOCHHyca M TaHIT€HCAa OCTPOTO yria
NPsIMOYTOJIBHOTO TpeyTrosbHHKa. [loab30BaThCsd 3THUMH TMOHATHIMH
JUTsT pEIICHUs] MPAKTUYECKUX 3ajad.

Berauciaats (pa3saWYHBIMHA CIIOCOOAMU) IUIOMIANh TPEYTOJNbHHUKA U
IUTOMIaAX MHOTOYTOJIBHBIX (UTyp (IOJIB3YSICh, TIJI€ HEOOXOIUMO,
KaJIBKYJISITOpOM). IIpUMEHSITh TOJIydeHHBIE YMEHHUSI B NIPAKTUISCKUX
3a/1avax.

Bmagers  TOHSATHSIMM ~ BIIMCAHHOTO W [EHTPAJIBHOTO  yIJIa,
HCIIOJIB30BaTh TEOPEMBI O BIMCAHHBIX YTJIaxX, yTJIax MEXIy XOpAamu
(cexkymmuMmu) WU yriie MeXJy KacaTEeIbHOW M XOPJOH IpH pEmIeHUH
TeOMETPHUYECKUX 3aaad.

Brmagers TOHSITHEM OIMCAaHHOTO YeTHIPEXYTOJIBHUKA, IPUMEHSITH
CBOWCTBA OINMCAHHOT'O YETHIPEXYTOJIFHUKA IPH PEIICHUH 3ajad.
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HpI/IMCHHTL IIOJIYHYCHHBIC 3HAHHWA Ha IPAKTHUKEC — CTPOUTH MaTe-
MaTH4YCCKHEC MOJICIIM AJI 3aJda4d peaJ’ILHOﬁ JKU3HU U HOPOBOAUTH
COOTBCTCTBYIOIIHUEC BBIYHUCIICHUA C IIPUMCHCHUCM HOI[OGI/IH u Tpu-
TOHOMCTpUHN (HOJ'II)3yﬁCI), rac HCO6XOI[I/IMO, KaJ'II)KyJ'ISITOpOM).

9 knacc
3HaTI) TpI/IFOHOMeTpI/I'-IeCKI/Ie (l)yHKI_lI/II/I OCTpLIX er‘IOB, HaAaxXoaAuThbC
nux IIOMOIIIB KO pa3J‘II/I‘-IHI)Ie DIJIEMCHTBI HpSIMoerJ'ILHOFO

TpeyroJibHUKa («pelIeHHe TMPSMOYTOJbHBIX TPEYTOJBHHUKOBY).
Haxoauth (C TOMOIIBIO KaJbKyJIATOpPA) MUIMHBI W YIJBI ISt
HEeTAaOIUYHBIX 3HAYCHUA.

ITonk3oBaThest GhopMynaMu MOPUBEACHUS M OCHOBHBIM TPHUTOHO-
METPHUUYECCKHUM TOXISCTBOM I HAXOXKICHHUSI COOTHOIICHUH MEX Iy
TPUTOHOMETPHUUESCKUMHU BEIIMYHMHAMH.

Hcnons3oBarh TEOPEMBbI CHMHYCOB U KOCHUHYCOB IJIsI HaAXOXICHUS
pa3uYHBIX DJIEMEHTOB TpEYroJjbHHUKAa («pPELIeHHEe TPeyroJibHU-
KOB»), IIPUMEHSTh UX IMPU PEHICHUU IeOMETPUUYECKUX 3ajiad.
BiageTh NOHATHUSIMH NPeoOpa3oBaHUs MOI00US, COOTBETCTBECHHBIX
3JIEMEHTOB 110JI00HBIX Guryp. [loabp3oBaThcsi CBOMCTBAMH 110100 M
IIPOU3BOJIBHBIX (PUTYP, YMETH BBIYUCIIATH JUIMHBI U HAXOIHUTH YIJIbI
y mnoaoOubix ¢uryp. Ilpumensars cBoilictBa mnoaodusi B
IIPAKTUYECKUX 3ajJadax. YMETh NPHUBOAUTH IIPUMEPHI ITOIO0OHBIX
(uryp B okpykaroiieM Mupe.

Ilonb30BaThcsi TeopeMaMM O MPOU3BEACHHUHU OTPE3KOB XOpH, O
MIPOU3BEIEHUN OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeJbHOU.
Ilons30BaThcsi BEKTOpaMH, IIOHUMAaTh WX I€OMETPHYECKHH U (u-
3UYECKUU CMBICI, NMPUMEHSATh WX B PEHICHUU I'€OMETPHUYECKHX H
dusmueckux 3amad. [IpUMEHSTH CKaISIpHOE MNPOU3BEICHHUE BEK-
TOPOB ISl HAXOXKICHUS JUIMH U YTJIOB.

ITonp30BaThCsi METOIOM KOOPJIMHAT Ha INIOCKOCTH, IPHUMEHSTHETO
B PELICHHH I'€OMETPUYECKUX M NMPAKTHYECKUX 3ajad.

Bnanets TOHSATHSIMH TIPaBHJIBHOTO MHOTOYTOJIBHHUKA, JUTHHBI
OKPY>XHOCTH, JUITMHBI JyTH OKPY>XHOCTH M paJHMaHHON Mepbl yria,
YMEThb BBIYHCIISITH IUIONIAAb Kpyra U ero dacrteil. [IpuMmensTs mo-
JIy4YeHHBIE YMCHHS B IPAKTUYSCKUX 3ajIadax.

Haxomutes ocu (WIM IIEHTPBI) CHMMETPUH (PUTYpP, IPUMEHSITH
JBIDKCHHS IUIOCKOCTH B MPOCTEHIIHUX CIydYasX.

IIpuMeHsTh TIOJyYeHHbIE 3HAHUS Ha NPaKTHKE — CTPOUTH Mate-
MaTHYEeCKHEe MOJCIH U 3aJad peallbHOW >KWU3HH M NPOBOJUTH
COOTBETCTBYIOIINE BBIYHCICHUS C NMPUMCHECHHUEM ITOJIOOHS M TpHU-
FOHOMETPHYESCKHX (PyHKUMHA (MOJB3ysich, TIJie HEOOXOJIHMO,
KaJIBKYJISITOPOM).

76
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TEMATMYECKOE NNAHWUPOBAHME YYEBHOIO KYPCA
(MO rOAAM OBYYEHMA)

7 knacc (He MeHee 68 )

HasBanue
pa3zaena (TeMbi)
Kypca (4ucjI0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJbI
JAeATe/IbHOCTH 06y4alomXxcs

IIpocTeiimue
reoMeTpuyecKue
duryps1

U MX CBOMCTBa.
H3mepeHue
reoMeTpuYecKux
BeJIUYMH

(14 4)

IIpocreiimme reomerpudeckue 00b-
eKTBbI: TOYKH, MpsMBIC, JIy9YH |
YIJIbI, MHOT'OYTOJIBHUK, JIOMaHas.
CMeXHbIC U BEPTHKAIbHBIC YIJIbL.
Pabora ¢ npocTediimmu yepTekamMH.
N3mepeHue JIMHENHBIX U YIJIOBBIX
BEJIMYWH, BBIYMCIICHHUE OTPE3KOB MU
YIJIOB.

Tlepumerp u momans ¢uryp, co-
CTaBJICHHBIX U3 IIPSIMOYTOJIBHUKOB

POopMySIMPOBATh OCHOBHBEIE TOHSTHS U OIpeJesie-
HUSI.

PacnosHaBaTh U3y4eHHbIC TeOMETpHUUecKue Qury-
pbl, ONpefesiaTh HX B3aUMHOE pPACIIOJIOKECHHUE,
BBINOJIHATB 4epTEXK 10 YCIOBUIO 3aJa4H.
IIpoBOAUTH NpoCTEHILINE NOCTPOCHUS C IOMOILBIO
LUPKYJIST U JIMHEUKHU.

H3MepATh NUHEHHbIE W YIJIOBbIE BEJIMYUHBI I'€O-
METPHUYECKUX U MPAKTUYECKUX OOBEKTOB.
OnpeaesaATh «Ha TJa3» pa3Mepbl peajibHbIX 00b-
€KTOB, IPOBOAUTH IpyOyIO OLIEHKY UX Pa3MEpOB.
PemuaTsp 3a/1aun Ha BBIYUCIICHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB.

PemuaTsk 3a/1aun Ha B3aMMHOE PACIIOJIOXEHHE Teo-
MeTpUYecKuX puryp.

IIpoBOAUTH KIACCH(QUKALNIO YIJIOB, BBIYHUCJIATH
JIMHEHHBIC M YTJIOBbIC BEJIMYMHBI, IPOBOJAUTDb He-
00XOMMBIC JTIOKA3aTEJIbHBIC PACCYKICHHUS.
3HAKOMUTBCA C MICTOPUEM Pa3BUTHS TCOMETPHUH
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IIpodoasxceHue

HasBanue
pa3jaena (TeMbl)
Kypca (Y4ucI0 4acoB)

OcHOBHOEe coAaepKaHUe

OCHOBHBIE BU/bI
AeATeJTbHOCTH 00y4aloIMXCs

TpeyrojasHUKH
(22 4)

TTonsiTne O paBHBIX TPEYTOJBHHUKAX
W TIEPBUYHBIE TIPEJACTABIICHUS O PaB-
HBIX (KOHTPY?HTHEIX) (purypax. Tpu
IpU3HaKa pPaBEHCTBA TPEYTOIBHU-
KOB.

IIpu3Haku paBeHCTBa MPSIMOYTOJIb-
HBIX TPpeyroJibHUKOB. CBOHCTBO Me-
JIUAHBI TIPSIMOYTOJIBHOTO TPEYTrOJib-
HUKA.

PaBHOOEApeHHBIE 1 PaBHOCTOPOH-
HHE TpPEYTOJbHUKHU. I[IpusHaku u
CBOMCTBa pPaBHOOENPEHHOrO TpEy-
TFOJIbHUKA.

IIpoTuB Oouiblieil CTOPOHBI TpEy-
TFOJIbHUKA JIEKUT OOJIBIIMI yIoJIL.
IIpocTreiime HepaBeHCTBa B reoMe-
Tpun. HepaBeHCTBO TpeyroiabHHUKA.
HepaBencTBo nomaHOM.
IIpsiMOYTOJIBHBII TPEYTOIBHUK C
yriom B 30°.

TlepBble MOHATHS O JIOKa3aTEIb-
CTBax B I'€OMETPHHU

Pacno3HaBaThb apbl paBHBIX TPEYIOJIBHHUKOB Ha
TOTOBBIX "HE€PTEI)KaX (C YKazaHUuEeM HpI/IBHaKOB).
BBIBOAUTH CleACTBUSI (PAaBEHCTB COOTBETCTBYIO-
X 3J'IeMeHTOB) U3 PpaBCHCTB TPCYTI'OJIbHHUKOB.
PopmMysIMpOBaTh OINpPEJCIICHHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOT'O, IPSIMOYTIOJIBHOT'O, PaBHOOEIpEH-
HOI'0, PaBHOCTOPOHHETO TPEYrOJIbLHUKOB; OHCCEK-
TPUCHI, BBICOTHI, ME€AHUAHbl TPCYIOJbHHKA, CEpEC-
JMHHOI'O IEPHEHIMKYJIApa OTpe3Ka; IepuMerpa
TPEYroJbHHUKA.

PopMy/SIMPOBAaTh CBOWCTBAa W MPHU3HAKH pPaBHOOE-
JIPEHHOT'O TPEYTrOJIbHHKA.

CTpOMTB uepTe)XH, pelaTh 3a4a4H C IOMOIIBIO Ha-
XOXKAEHHUSI PaBHBIX TPEYIOJbLHUKOB.

IIpuMeHATHb NPU3HAKU PABEHCTBA NPSMOYTOJIbHBIX
TPEYTOJIBHUKOB B 3aaavax.

Hcnosib3oBaTh 1ndpoBbie pecypesl AJIA UCCAeR0-
BaHUA CBOWCTB U3y4yaeMbIxX QHUTYD.

3HAaKOMUTBCA C MICTOPUEM Pa3BUTHUS TEOMETPUH

IlapasienbHbie
npsimMble, cymMa
yIJIOB TPeyroJibHUKa
(14 q)

ITapannenbHble npsiMble, UX CBOM-
ctBa, llareni mocrynar EBkiuna.
Haxkpect nexkamme, COOTBETCTBEH-
HBIC ¥ OJHOCTOPOHHHUE YTIIBI (00Opa-

PopMyIMpOBaTh NOHATHE MapaJUISIbHBIX Mps-
MBIX, HAXOAUTb MPAKTUIECKUE MPUMEPHI.
HN3yuyaThb cBOIicTBa yIiiOoB, OOpa30BaHHBIX MPH Ie-
pecedeHnH mapajuIeIbHBIX MPAMBIX CEKYIICH.
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30BaHHBIC IIPU IIEPECEUYCHUHU Mapa-
JICJIBHBIX MPSIMBIX CEeKyIIeh).
IIpu3Hak napajuieIbHOCTH IPSIMBIX
4yepes3 PaBEeHCTBO PACCTOSHUN OT TO-
4YeK OJHOI IpsIMOH 10 BTOPOH IIpsi-
MOH.

CyMMa yrJjIoB TPEyroJIbHUKAa U MHO-
rOyrojbHHUKa.

BHeninue yrisl TpeyrojsHHUKa

IIpoBoAUTE [AOKa3aTe/JbCTBA MApajuIeIbHOCTH
JIByX HpPSAMBIX C IIOMOIIBIO YIVIOB, OOpa30BaHHBIX
IIpU NIE€PECEUEHUHN ITUX MPAMBIX TPETbEH MHPSIMOM.
BBIYMCIATBL CyMMYy YIJIOB TPEYTOJIbHUKA U MHOTO-
YIOJIbHUKA.

HaxoauTh 4uCIOBbIE W OyKBEHHBIC 3HA4YCHUS
YIJIOB B TEOMETPHYECKHUX 3aJlauax ¢ UCIIOJIb30BaHU-
€M TEOpeM O CyMMe€ YIJIOB TPEYTrOJIbHUKA U MHOI'O-
YTOJIbHUKA.

3HaKOMHUTBCA C MICTOPUEM Pa3BUTUS T€OMETPUU

OKpyXKHOCTB

U KpYT.
l'eomeTpHyeckue
NMOCTPOEHUs

(14 4)

OKpYy»HOCTb, XOP/ZIbl U JITUAMETPBI,
ux cpoiictBa. KacarenpHas Kk OKpyx-
HocTU. OKpPY>KHOCTb, BIIHCaHHAsI B
yroit. [Tousitue o 'MT, npumenenue
B 3a7auax. buccekrpuca u cepenuH-
HBIM MEepHNEeHAUKYJISIp KaK Treome-
TPUYECKHE MECTA TOUEK.
OKpy>XHOCTb, OINHCAaHHAasl OKOJIO
TpeyrojbHUKa. Bnirucannas B Tpey-
TOJIBHUK OKPY>HOCTb.
IIpocTreiimue 3a1aun Ha TOCTPOCHUE

dopMy/IMpOBaTH ONpeAes/IeHHs: OKPYKHOCTH, XOp-
Zbl, AUMAMeTpa M KacaTeJbHOM K OKpykHocTH. W3-
y4yaTh UX CBOICTBa, MPHU3HAKH, CTPOUTH UYEPTEKU.
HccnepoBaTh, B TOM 4uciie MCNOJIB3Ys BUPPOBbIE
pecypchbl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKPY>KHOCTH, BIIMCAHHOW B YTOJI; PaBEHCTBO OTpPE3-
KOB KacaTeJIbHBIX.

HUcnoab3oBaTth MeToa 'MT s noka3aTeiibCTBa
TEOPEM O IIePEeCECUCHUN OUCCEKTPUC YIJIOB TpEey-
TOJIBHUKA U CEPEeIUHHBIX MEPIEHIUKYJISIPOB K CTO-
poHaM TpeyroabHUKa ¢ nomoiisio ['MT.
OBJ1aieBaTh NOHATHUSIMM BIIMCAHHON M OITMCAHHOM
OKPYKHOCTEH TpeyroJibHUKa, HAXOAUTh LIEHTPHI
3TUX OKPY>KHOCTEH.

PemraTe ocHOBHBEIE 3aJa4YM Ha NMOCTPOEHMeE: yIia,
pPaBHOTO JAaHHOMY; CEPEIMHHOTO MEPIEeHAUKYJIsIpa
JAHHOT'O OTpe3Ka; NPsIMON, MPOXOIsIIei uepes
JAHHYIO TOYKY U INEPHEeHIUKYISIPHON JaHHOW Mps-
MOM; OGMCCEKTPHUCHI JAHHOT'O YIJIa; TPEYTOJILHUKOB
O Pa3JINIHBIM 3JIEMEHTaM.

3HAKOMUTBCA C MICTOPUEM Pa3BUTHS TCOMETPHUH
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IIpodoasxceHue

HasBanue
pa3jaena (TeMbl)
Kypca (Y4ucI0 4acoB)

OcHOBHOEe coAepKaHue

OCHOBHBIE BU/bI
AeATeJTbHOCTH 00y4aloIMXCs

IloBTOpEHME, 0606-
eHue

3HAaHUH

(44)

TToBTOpeHne m 0000IIIEHNE OCHOB-
HBIX TOHSITHH U METOIOB Kypca
7 xitacca

PemraTtnb 3aJavYM Ha IIOBTOPECHHUEC, UIIIIFOCTPUPYIO-
e CBA3U MCXKY pa3JIMYHbIMU HaCTsAMU Kypca

8 knacc (He MeHee 68 )

HasBanne
pa3saena (Temsl)
Kypca (4ucjI0 4acoB)

OcHOBHOeE cojaepiKaHue

OcHOBHBIE BU/bI
AeATEeJIbBHOCTU o6y‘{amumxc;1

YeTbIpEXyroIbHUKHA
(12 4)

ITapasnenorpamMm, ero npusHaku 1
cBoiicTBa. YacTHbIE cilyyau mapaji-
JIenorpaMmoB  (IIPSIMOYT'OJIBHUK,
poMO, KBampar), UX HOPU3HAKU U
cBoiictBa. Tpanenus. PaBHoOokast u
OPSAMOYTOJIbHAsT TPAIICLIMH.

Y nBoenue meauansbl. LleHTpanbHas
CUMMETpPHSI

H306pakaTh M HAXOAUTBb Ha 4YEPTEKaX HETHIPEX-
YTOJIbHUKM Pa3HBIX BUIOB U UX DJIEMEHTBHI.
$opMy/IMpOBaThL OIpeAe/eHHs: napaiesorpamma,
NIpSIMOYTOJIbHUKA, poMOa, KBajpaTa, TpaneLunu,
paBHOOOKOI Tpaneuunu, MPSIMOYTOJIbHOW TPASIUH.
JlokasbIBaTh M MCNOJIb30BaTh NMPHU pellieHHH 3ajad
MIPU3HAKU M CBOWCTBA: MapajuiejgorpaMma, MnpsMo-
YrojibpHUKa, pomMba, KBaJpaTa, TpalelHuu, paBHO-
OOKOIf Tpameuuu, MpsiIMOYTrOJIbHOW TpaIielyH.
IIpMMeHATL METO/, yABOCHUSI MeIHaHbl TPEyTroib-
HHUKa.

Hicnoib30BaTh 11M(POBBIC peCypCHI ISl UCCIIEN0-
BaHUsI CBOMCTB M3y4aeMbIX GUTyp.

3HAKOMUTBCA C MICTOPUEM Pa3BUTHS TCOMETPHUH
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Teopema Paneca
U TeopeMa O Mpo-
NMOPIMOHAIBHBIX
oTpe3Kax, oJ006-
Hbl€ TPEYTroJbHUKHU
(15 4)

Teopema ®aneca u Teopema O IpPoO-
NOPLUUOHAIBHBIX OTPE3KaX.
Cpenusisi JUHHS  TPEeyTOJbHHKA.
Tpaneuus:, e€ cpeaHss JIUHUS.
IIponnopuuoHnanbHble OTPE3KH, IIO-
CTpOEHHE YeTBEPTOro IPONOPIHO-
HaJIbHOT'O OTpe3Ka.

CBoOMCTBa LIGHTPAa Macc B TPEyrojb-
HUKE.

ITonoGuBIe  TpeyrompHHKH. Tpu
HpU3HAaKa I0JIO0HsST TPEYTrOJIBHUKOB.
IIpakTyeckoe npuMeHEeHHEe

IIpoBOAUTE NOCTPOEHHUS C MTOMOMIIBIO IUPKYIS U
JIMHEWKU C Mcnojb30BaHue TeopeMbl dajeca u Te-
OpEeMEI O IIPONOPLHHOHAIBHBIX OTPE3KaX, CTPOUTH
4eTBEPTHIM MPONOPLUUOHAIBHBINA OTPE3OK.
IIpoBOAUTH AOKa3aTeJIbCTBO TOrO, YTO MEIHAHBI
TpeyroJabHUKA IePEeCeKaroTCsI B OJTHOM TOYKe, U Ha-
XOAMTDb CBS3b C IIEHTPOM Macc, HAXOAUTb OTHOIIE-
HHE, B KOTOPOM MeJIHaHbI JeIISITCSI TOUKOU UX IIepe-
CEUCeHHSI.

HaxoAuTh 110/100HBIE TPEYTOJHFHUKH Ha TOTOBBIX
gepTekax ¢ yKka3aHHEeM COOTBETCTBYIOIIUX IPH3HA-
KOB IO 00MSI.

PemiaTh 3aZia4y Ha MOJJOOHBIE TPEYTOJBHUKH C T0-
MOIIbIO CAMOCTOSATENIBHOIO MOCTPOEHUsI YepTexKeH
U HaXOXXJICHUSI MOJOOHBIX TPEYTOJILHUKOB.
IIpoBoAUTE AOKa3aTe/JbCTBA C HCIOJIb30BAHUEM
MPU3HAKOB MOI00US.

JlokassIBaTh TPH IIPU3HAKA [10JI00US TPEYTOJIbHU-
KOB.

IIpyMeHATH MOJydeHHbIE 3HAHUS IIPU PELICHUU
TeOMETPHUUECKUX U MPAKTUYECKUX 3a7ad.
3HAKOMUTBCA C MICTOPUEM Pa3BUTHUS I'EOMETPUH

Inomaakb.
HaxoxaeHue
JIoIaAen
TPeyroJibHUKOB

U MHOTOYTOJIbHBIX
Juryp. nomaau
NMoA0GHBIX GUTyp
(14 q)

TTousitue 06 oOMIEl TeOopuUH MJIO-
Iaau.

DopMyIIBl JUTS TJIOIIAANA TPEYTOIIb-
HUKa, napajuiesorpamma. OTHoOIIe-
HHUE IUIOLIAJICH TPEYTrOJBHUKOB C
o0IUM OCHOBAaHUEM WJIU OOIIeH
BBICOTOM.

OB/1afeBaTh NMEPBUYHBIMU NpeJCTAaBJIEHUsAMHU 00
obmieit Teopun rwiomanu (Mepsl), GOPMyIMpPOBaATh
CBOMCTBA IJIOIIAJH, BBISICHSATH ux HaTJISIAHBINA
CMBICJI.

BbIBOAUTB (GOpMyJibl IUIOMIAMN MapajuiesiorpaMmma,
TPEYTOJIbHUKA, Tpareuuy 13 GopMyibl MIIOIIAaA
OpsIMOYTOJILHUKA (KBaJsipaTa).
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IIpodoasxceHue

HasBanue
pa3jaena (TeMbl)
Kypca (Y4ucI0 4acoB)

OcHOBHOEe coAaepKaHUe

OCHOBHBIE BU/bI
AeATeJTbHOCTH 00y4aloIMXCs

Brrancienne 1oromiaieid  CIIOMKHBIX
¢uryp ugepes pazbueHre Ha 4acTH U
JIOCTPOCHUE.

ITnomanu puryp Ha kireTdaToi Oy-
Mare.

ITnomann mono6HbIX Guryp. Bel-
4uCJIeHHWE TIuUToliayied. 3agaud
MpaKTUYECKUM cojaep>xkaHuem. Pe-
LIEHUE 3a7a4 C MOMOIIbI0 MeToJa
BCIOMOTraTeJIbHON MJIOILIaIu

BbIBOAUTH (HhOPMYIIBI IIIOMIATH BBITYKIOTO YeThIPEX -
YrOJBHHUKA Yepe3 JUaroHald U yroj Me>KIy HUMH.
HaxoauTtsk mrontagn Guryp, n3o0pakEHHBIX Ha
KjeT4aToll Oymare, MCIOJIb30BaTh pa30OUeHUE Ha
YacTH U TOCTPOCHHE.

Pa36upaTh HNpUMepbl HCIOJB30BAaHUS BCIIOMOTa-
TEJIbHOW IIIOIIANH JUIS PEIISHUsS IeOMETPUYSCKUX
3ajad.

HaxoauThb 1uromaay mogo0HbIX GUryp.
BBIYMC/IATH IUIOMIAAN PA3JIMYHBIX MHOTOYTOJIBHBIX
¢uryp.

PemaTp 3aa4M Ha IUIOIIAIb C IPAKTUYECKUM CO-
JIep>)KaHueM

Teopema Ilndaropa
Y Havaj1a
TPUTOHOMETPUHU
(10 4)

Teopema ITudaropa, e€ nokazarenb-
cTBO M npuMeHenue. O6paTHas Teo-
pema Iudaropa.

OmnpezeneHre TPUroHOMETPUYSCKUX
(yHKIIMI OCTpOrO yrita, TPUroHOME-
TPUYECKHE COOTHOLICHUS B IPSIMO-
YTOJIBHOM TpeyrojibHuKe. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO.
COOTHOIICHHST MEXy CTOPOHAMH B
NPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C
yrinamu B 45° u 45°; 30° u 60°

Jloka3bIBaTh Teopemy lludaropa, ucnosib30BaTh
eé B HNPAKTUYCCKUX BBIYHUCIICHUAX.
PopMySIMPOBATH OIpEACICHUsS] TPUTOHOMETpUUe-
CKUX (PyHKUHH OCTpOTrO yria, HPOBEePATh UX KOp-
PEKTHOCTD.

BbIBOAUTH TPUTOHOMETPHUUECKUE COOTHOIICHHUS B
IPAMOYTOJIBHOM TPEYIOJBHUKE.

HcciaepoBaTb COOTHOUIICHUS MEXKIY CTOPOHAMHU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiaMu B 45° u
45°; 30° u 60°.

Hcnosb3oBaTh (HOpMyJbl MPHUBEICHUS U OCHOBHOE
TPUTOHOMETPHUUCCKOC TOXIACCTBO MJIA HAXOXKIACHUA
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COOTHOIICHUH MEXK/Ty TPUTOHOMETPUIECKUMH (PyHK-
LUSMU Pa3JIUUHbIX OCTPBIX YTJIOB.

IIpyMMeHATh MOJIydeHHBIC 3HAHUSI U YMEHUS IIpH
pEeLIeHUN IPAKTUYECKUX 3ajJiay.

3HAKOMHUTBLCA C MICTOPHMEN pa3BUTHS T€OMETPHH

Yriibl B OKpY2KHO-
ctu. BnucanHbie

U ONHUCAHHbIE
4eThIpexyroJbHUKH.
KacaTtenbHble

K OKPY>KHOCTH.
Kacanue oKpyxHO-
crei

(13 4)

Brmmcannble U 11eHTpaJIbHBIC YTIIBI,
YTOoJI MEXy KacaTeIbHON U XOPJIOH.
VYriuel MeXay XOpAaMH U CeKyIIH-
MH.

BrmcanHbie 1 onMcaHHBIC YeTHIPEX-
YTOJIBHUKH, UX TIPU3HAKH U CBOM-
ctBa. [IpuMeHeHHe »>THX CBONCTB
pU pELIEHUH I€OMETPUUECKHX 3a-
aad.

BsanmHoe pacrnonolkeHue — IBYyX
okpy>xHocTel. Kacanue okxpy»xHO-
crei

d>0pmynnpOBaTb OCHOBHBIC OIIPEACIJICHUsI, CBA3aH-
HBIC C yIJlaMU B Kpyre (BHPlcaHHI)Iﬁ yroJj, neH-
TpaJIbHBII yTOI).

HaXOAHTb BIIMCAaHHBIC YIJIBI, OITUPAIOIIIUECS Ha O/~
HY IyTY, BBIYUCJIATH YTJIBI C [IOMOIIBIO TEOPEMBI O
BIIMCAaHHBIX YyIJlaX, TEOPEMblI O BIIMCAHHOM 4YE€TbI-
PEXYTroJIbHUKE, TEOPEMBI O IIEHTPAJIBHOM YyTJIE.
HccaepoBaTrh, B TOM 4YHUCIIE C IIOMOUIbIO IIUPPOBBIX
pecypcoB, BIHCAaHHBIC M OIHMCAHHbBIC YETBhIPEX-
YIOJIBHUKH, BBIBOJHUTB UX CBOWCTBA U NPHU3HAKU.
Hcnosib30BaTh 3TU CBOWMCTBA U NPU3HAKU MIPU pe-
LIECHUU 3a/1a4

IloBTOpEHME, 0606-
1eHue

3HAHMUM

(44)

IToBTOpEeHNE OCHOBHBIX ITOHSATHH U
METOHOB KypcoB 7 u 8 Kjaccos,
00001IeHe 3HaHUN

PemaThs 3aa4M Ha MOBTOPEHUE, MILTIOCTPUPYIO-
IIIHUE CBA3HU MEXAY Pa3/IMYHBIMU YacTsIMH Kypca
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9 knacc (He MeHee 68 Y)

HasBanue
pa3jaena (TeMbl)
Kypca (Y4uc/I0 4acoB)

OcHOBHOEe coAaepKaHUe

OCHOBHBIE BU/JbI
AeATeJTbHOCTH 00y4aloIMXCs

Tpuronomerpus.
TeopeMbl KOCHUHY-
COB U CHHYCOB.
Pemienve TpeyroJib-
HUKOB

(16 4)

OrnpeneneHne TPUTOHOMETPUISCKIX
¢dyskumii yrimos or 0° mo 180°.
KocuHyc 1 CHHYC IPSIMOTO U TYIIOTO
yria. Teopema xocunycos. (O06006-
mEHHas) TeopeMa CHHYCOB (C paau-
YCOM OIHUCaHHOW OKpy»xHOcTH). Ha-
XOKJICHHE IJINH CTOPOH U BEJIMYHUH
YIJIOB TPEYIroJbHUKOB.

Dopmyna IUIOMIAAU TPEYyroJdbHUKA
yepes JIBE€ CTOPOHBI M YIol MExXIy
HuMH. PopMyJia IUIOIIAAU YEThI-
PEXYTOJIbHUKA Yepe3 €ro IuaroHaiu
U YyToJI MEXy HUMHU.
IIpakTHyeckoe IpUMEHEHUE [OKa-
3aHHBIX TEOPEM

dopmy/IMpoBaTh ompejeeHHs TPUTOHOMETpUYe-
CKUX (DYHKIIUI TYNBIX U IPSIMBIX YTIJIOB.
BBIBOAMTE TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB
(c paguycoM ONMCAaHHOM OKPY’>KHOCTH).

PemaThb TpeyroilbHUKH.

PemraThb npakTuyecKkue 3a7a4M, CBOJSIIIAECS K Ha-
XO0KAEHUIO PA3JINYHBIX DJIEMEHTOB TPEYTOJIbHUKA

IIpeoGpa3oBaHue
noao6usi. Merpuue-
CKHe COOTHOIUEHM
B OKPY>KHOCTH

(10 4)

TTonsitne o mpeoOGpa3oBaHUHM IOMO-
Owust.

CoOOTBETCTBEHHBIC DJIIEMEHTHI 110,100~
HBIX puUryp.

Teopema 0 MPOU3BEACHUU OTPE3KOB
XOpJl, TeOpemMa O MPOU3BEIACHUHU OT-
PE3KOB CEKyIInX, TeopemMa O KBa-
apare kacarenbHou. [Ipumenenue B
pelIeHn TeOMETPHUIECKUX 3a1ad

OcBaMBaTh MOHATHUE IMpeoOpa3oBaHusi MOAOOHS.
HccienoBaTh OTHOIICHUE JIMHEHHBIX 3JI€MEHTOB
¢uryp npu npeodpazoBanuu nomodbusi. Haxoaursb
MpUMEpPbI MOA00UsI B OKpY KaroIel AeHCTBUTEIb-
HOCTH.

BBIBOAUTB METPUUECKHUE COOTHOIICHUS MEXY OT-
PE3KaMU XOpHd, CCKYIINX U KaCcaTCJIbHBIX C UCIIOJIb-
30BaHUEM BITMCAHHBIX YTJIOB W IOJOOHBIX TpEy-
TOJIBHHUKOB.
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Pewmratsh reoOMETPpHUYICCKUEC 3aJadu U 3a4a4u U3 pe-
aJIbHOUW J>XKW3HU C HCIIOJIB30BAaHUEM HOI[OGHI:IX Tpe-
YT'OJIbHUKOB

BeKTOphI
(12 v)

OrmnpezeneHre BEKTOPOB, CIOXKEHUE
U Pa3sHOCTb BEKTOPOB, YMHOXEHHE
BEKTOpA Ha YHCIIO.

Dusndeckuii U TIeOMEeTPUYECKUM
CMBIC]T BEKTOPOB.

Paznoxenue BekTOopa o IBYM He-
KOJUIMHEapHbIM BekTopaM. Koopau-
HaThbl BEKTOpa.

CkamsipHOE TIPOU3BEJEHHE BEKTO-
POB, €ro NpUMEHEHHE AJIs1 HaXO0XKAe-
HUS JUIMH U YTJIOB.

Pemenne 3agau ¢ moMomip0 BEKTO-
pOB.

IIpruMeHeHne BEKTOPOB IJIs pelle-
HUsI 3aj1ad KHUHEMATUKU U MEXaHH-
KM

Hcnoib30BaTh BEKTOPHI KaK HaIlpaBJICHHBIE OTpE3-
KU, MCCJIeA0BATh TeOMETPUUSCKU (TIepeMeIIeHe)
" ¢du3umyecKknii (CMita) CMBICIBI BEKTOPOB.

3HaTh onpeAesieHUsI CyYMMBI 1 Pa3HOCTH BEKTOPOB,
YMHO>XEHHST BEKTOpa Ha YHCJI0, UCCAeA0BaTh I'eo-
METPHUYECKHUIl U (PU3UUECKUN CMBICIIBI 3TUX Ollepa-
AN,

PemiaThb reoMmeTpryecKHe 3a/1a4u C UCIIOJIb30BaHU-
€M BEKTOPOB.

Pack/iagbIBaTh BEKTOP IO JBYM HEKOJIMHEAPHBIM
BEKTOpaM.

Hcnio1b30BaTh CKaSIPHOE MPOU3BEIEHUE BEKTO-
POB, BBIBOJAUTH €r0 OCHOBHBIE CBOMCTBA.
BBIYHMC/IATE CyMMYy, Pa3HOCTb U CKaJISIPHOE IIPOU3-
B€JE€HHE BEKTOPOB B KOOpAUHATAaX.

IIpUMeHATH cKalsipHOE MPOU3BEAEHUE 151 HAX0XK-
J€HUs] UIMH U YTJIOB

JeKapToOBbI KOODPJAM-
HaThl Ha IJIOCKOCTH
(94)

JlexapToBbl KOOpAUHATHI TOUEK Ha
TIJIOCKOCTH.

VpaBHeHHE TIPAMON. YTII0BO# KO3d-
¢umeHT, TaHreHC yrja HakJIOHA,
napajuiesIbHbIE M NePIeHIUKYJIISIp-
HBIE MPsSIMBIE.

YpaBHeHue okpyxkHoctu. Haxoxne-
HHE KOOPJIUHAT TOYEK ITePECECUCHUS
OKPY>KHOCTH U HPSIMOH.

OcBauBaThb NOHATHE NIPSMOYTOIBHON CUCTEMBI KO-
OpAHHAT, NCKAPTOBBIX KOOPpAWHAT TOYKH.
BbIBOAUTB ypaBHEHHUE NPSIMON M OKPYKHOCTH. BbI-
AeJISATh MOJIHbIM KBaApaT Uil HAXOXKIAESHUSI LIEHTpa
U paguyca OKpPY>XKHOCTH NO €€ ypaBHEHUIO.
PemuaTsh 3aJa4M Ha HAXOXK/JICHHUE TOYCK Iepeceye-
HUSI NIPSIMBIX U OKPY>XHOCTEH C MOMOIIbIO METOoAa
KOOpAHUHAT.
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IIpodoasxceHue

HasBanue
pa3jaena (TeMbl)
Kypca (Y4ucI0 4acoB)

OcHOBHOEe coAaepKaHUe

OCHOBHBIE BU/bI
AeATeJTbHOCTH 00y4aloIMXCs

MeTO,Z[ KOOpJAWHAT IIpU PCIICHUHU
TFCOMETPHUYCCKHUX 3aJa4v.
Hcmonp3oBanue METOda KoopauHar
B IMMPaKTHYCCKUX 3aJavdax

Hcnosib30BaTh CBOICTBa yrioBoro KolsdduimeHTa
MpsIMOM TIpM pelIeHWH 3ajad, Il OIpe/IeISHUS
PACIIOJIOKEHUS NPSIMOH.

IIpyMeHATh KOOPAWHATHI IPHU PEIICHUN T'€OMETpPH-
YECKHUX W INPAKTHYSCKHUX 3aJ1a4, JUIST ITOCTPOSHUSI
MaTeMaTUYEeCKHUX MoJeJIel pealbHbIX 3a1a4 («Me-
TOJT KOOPJIMHAT).

IMob30BaTBLCA i1 TIOCTPOSHUS M UCCIIENOBaHUM
HU(PPOBBIMU PECYpPCaMHU.

3HaKOMHUTBCA C MICTOPUEM Pa3BUTUS TCOMETPUH

IIpaBU/IbHBIE
MHOTOYTOJIbHUKH.
J/IMHA OKPY>KHOCTH
U IJIOIAaAbL Kpyra.
BbruMcieHue mnjo-
majen

(84)

TIpaBunbHbBIC MHOI'OYTOJIbHUKH,
BBIUHCJICHUE UX DJIEMESHTOB. UHucio
T W JJIMHA OKpYy>KHOCTH. J{tmHa ny-
rd OKpy>XHoOcTU. Panumannass mepa
yria.

TTnomane kpyra u €ro 3JIeMEHTOB
(cekTopa U cerMeHTa). Beruncinenue
wiomaneii Guryp, BKIFOYAIOIIUX
3JEMEHTBI Kpyra

PopMySIMPOBATH ONpeeiecHUe NPaBUIbBHBIX MHO-
TOYIrOJIbHUKOB, HAXOAUTDb HUX DJICMEHTHI.
I[Io/1b30BaThCA MOHATUEM JUIMHBI OKPY>KHOCTHU,
BBC,ZléHHblM C NIOMOIIBIO MPABUJIBHBIX MHOI'OYTOJIb-
HHUKOB, olIpeAejATh 41Ci0 T, JJIUHY OYyTd U pagu-
aHHYIO MEpPy yIJa.

IIpoBOAUTH NEepexo , OT paluaHHOU MEpHI yriia K
rpaayCcHOM U HAOOOPOT.

OnpejedaTh WIONIAIb Kpyra.

BeIBOoAUTH GOpPMYyJibl (B IpalyCHONW U paauaHHON
Mepe) Uil AJIWH AYyT, IUIOMaaeid CEKTOPOB M Cer-
MCHTOB.

BBIYUCIATH wiomaad GUryp, BKIIOYAIONINX DTS-
MEHTBI OKPY>KHOCTH (KpyTa).

HaxoauThb 1muioniaiy B 3ajlauyax peajbHON KU3HU
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JIBIbKeHM A IJI0CKO-
CcTH

IloHsiTHE O NBUYKEHUU IIJIOCKOCTH.
ITapasienbHBII IEpEeHOC, IOBOPOT U

Pa36upaTh npuMepsl, WITFOCTPUPYFOIIUE TTOHITHS
JBUYKECHUS, LICHTPOB U OCEH CUMMETPUU.

(6 4) cummeTpusi. OCH U IEHTPBI CHUMMe- POopMySIMPOBATh ONpECIICHUS MMapaIeIbHOTO TIe-
TPHUH. peHoca, I0BOpPOTa U OCeBOIl cuMMeTpuu. BEIBOAUTH
IIpocreiimne IpUMEHEHHUsI B pelle- UX CBOHCTBa, HAXOAMUTb HEIIOBIDKHBIE TOYKH.
HUU 3al1a4 HaxoauTh LIEHTPHI U OCU CUMMETPUI IPOCTEUIINX
¢uryp.
IIpuMeHATb NapajUleIbHBII IIEPEHOC U CUMMeE-
TPUIO MPH PELIGHUH I'eOMETPHUUYECKHUX 3ajad (pas-
Oupath IPUMEDPBHI).
Hicnosib30BaTh ISl IOCTPOSHUSI U MCCICAOBAHUN
nu(ppOBbIE PEeCypChI
IloBTOpEHUe, 0606- IloBTOpEHNE OCHOBHBIX MHOHATHH M OnepuMpoBaTh NOHATHUAMM: ¢durypa, To4yka, mps-

IeHUe, CHUCTeMaTH-
3anMsa 3HAHUN2
(7 4)

METOJI0B KypcoB 7—9 kitaccoB, 00006-
LIEHUE U CUCTEeMaTH3alusl 3HAaHUN.
ITpocreiimme reomerpuyeckue u-
rypbl U UX cBoiicTBa. M3mepenue
reOMETPUYECKHUX BEIUYHH.
TpeyroasHUKH.

TTapasienbHble U NEPHSHAUKYISAP-
HBbIE MPsIMBbIE.

Okpy>kHOCTb U KpyT. ['eomeTpuue-
CKHE MOCTPOCHUs. YTJbI B OKPYX-
HOCTH. BrniMcanHHbIe M OIMCaHHBIE
OKPY>XHOCTH MHOTOYT'OJIbHUKOB.

Masl, Yroj, MHOIOYyT'OJIbHUK, PaBHOOCIPEHHBIN U
PAaBHOCTOPOHHUN TPEYTrOJbHHUKH, MPSIMOYTOJIbHBIH
TPEyroJbHUK, MeIuaHa, OMCCEeKTpHca U BBICOTA
TPEyroJbHHUKA, MapajuiejorpaMMm, poMO, IMpsiMO-
YTOJIBHHUK, KBaJIpaT, TPAIICLHsl; OKPY)KHOCTb, Kaca-
TeNbHAasl; PABEHCTBO U noziobue Guryp, Tpeyroib-
HHUKOB; I1apajljIeIbHOCTh U MEPIICHINKYSIPHOCTD
MPSIMBIX, YTOJI MEXIY MPSIMBIMH, CHMMETPHST OT-
HOCHTEJIBHO TOYKH M MPSIMOii; AJIHHA, PACCTOSHHE,
BEJIMYWHA yIJa, IUIOMAAb, [IEPUMETP.

Hcnosbp3oBaTh GOpMyJIbI: IepuMeTpa U ILIOMIAAH
MHOTOYTOJIBHUKOB, JUTHHBI OKPYXXHOCTH W ILIOIIA-
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IIpodoaixceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4ucI0 4acoB)

OcHOBHOEe coAaepKaHUe

OCHOBHBIE BU/bI
AeATeJTbHOCTH 00y4aloIMXCs

IIpsiMast U OKpPY>XKHOCTb.
YeTtpipExyTonbHUKN. Bincanusie n
ONMCaHHbIC YETHIPEXYTOJIFHUKH.
Teopema Iludaropa u Havana Tpu-
roHometrpun. Pemenue oOmmx Tpe-
YTOJIBHUKOB.

IIpaBHUIIbHBIE MHOTOYT'OJIBHUKH.
TTpeoOpazoBanust miockoctu. JIBu-
sxenwms. [Togobue. CummeTpusi.
IInomane. Beraucnenue miomanei.
ITnomanu momoOHBIX GUryp.
JlexapToBbl KOOPJAUHATHI Ha IJIO-
CKOCTH.

BekTopsl Ha 11I0CKOCTH

I Kpyra, o0béMa MpsIMOYTOJIBHOTO TTapajiIesIeITH -
nesa.

OnepupoBaTh NOHATUAMM: NIPSIMOYTOJIFHASI CHCTE-
Ma KOOpJuHAaT, BEKTOpP;, UCIMOJIb30BATb 3TU ITOHA-
TUs JIst OPpEeACTaBJIICHHSA MAAaHHBIX W PCIICHUST 3a-
Aad, B TOM 49UCJIC U3 IPYyTUx yqe6HLIX npeaMeTOB.
Pemartnb 3aaa4YM Ha INOBTOPEHUEC OCHOBHBLIX ITOHS -
THUHA, WILTIOCTPALMIO CBA3E€H MEXIy pa3IudHbIMHU
4acTsMU Kypca. BbIGMpaTh MeTOJ, 1Uisl pelIeHUs!
3a1a4H.

PemnaThs 3aa4M 13 NOBCECIHCBHOW KU3HU




PABOYAA NMPOrPAMMA

YYEBHOI0 KYPCA «BEPOATHOCTb U CTATUCTUKA». 7-9
KJTACCbI

LEAN U3YHEHMA YHEBHOI O KYPCA

B coBpeMeHHOM U(PPOBOM MHUPE BEPOSTHOCTh U CTATUCTHUKA TIPH-
oOperatoT BcE OOJNBIIYIO 3HAYMMOCTD, KaK C TOYKH 3PCHHS MPAKTH -
YeCKUX MPUIIOKECHUH, TaK U UX POJIM B 0Opa30BaHUH, HCOOXOIUMOM
Ka)XJ0My 4elioBeKy. Bo3pacraer yncno npodeccuii, mpu oBiaJeHUA
KOTOpBIMH TpeOyeTcsi xopormiasi 0a3oBasi MOJATOTOBKa B 00JlacTH
BEPOSITHOCTH M CTATHUCTHUKH, TakKas IMOJrOTOBKA BaXKHA ISl TIPO-
JIOJDKeHUsT 00pa3oBaHUs W JUIs  YCIEIIHOW MNpodecCHOHATbHON
Kapbephl.

Ka)K}IbIﬁ YECJIOBCK IMOCTOSAHHO MHNPHHUMACT PCIICHHWA Ha OCHOBEC
UMCIOIIUXCsT Yy HEro JaHHBbIX. A JJIsL OGOCHOBaHHOFO NPUHATHA
pelIeHus] B yCIOBUIX HEJIOCTAaTKa WM M30bITKa MH(pOpPMALlMU HEoO-
XOJIMMO B TOM YHCIIE XOpOIIo chOPMHUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTHUYECKOE MBIIICHHE.

MNMeHHO TTOATOMY OCTPO BCTajia HEOOXOIMMOCTh C(OOPMUPOBATH Y
oOyuaromuxcs (GyHKIHOHAJIbHYIO TI'PAaMOTHOCTBH, BKJIIOYAIOIIYIO B
ce0s B KaueCTBE HEOTHEMJIIEMON COCTABIISAIONIEH YMEHUE BOCTIPUHU -
MaTh M KPUTHYECKH aHAJIU3UPOBATH HMH(POPMALHIO, HPEACTABIICH-
HYI0O B Pa3jIW4YHBIX (opMax, NOHHUMATh BEPOATHOCTHBIM XapaKTep
MHOTHX peaJIbHBIX IPOLECCOB M 3aBHCHMOCTEH, IPOU3BOAUTH IPO-
CTeiilire BEpPOATHOCTHBIE pacyéTbl. 3HAKOMCTBO C OCHOBHBIMH
MPUHIMIIAMH cOOpa, aHajJnu3a U IPEACTaBICHUs JaHHBIX W3 pa3iind-
HBIX cdep IKHU3HH oOOllecTBa U TocyjapcrBa OpuoOIaeT
oOygaromuxcss K OOIIeCTBEeHHBIM HWHTepecaMm. l3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBaeT HAaBBIKM OpraHu3almyu Iepedopa u
rnmoxcyéra yuciia BapuaHTOB, B TOM YHCIIe, B INPUKJIIQJHBIX 3aJadyax.
3HAKOMCTBO C OCHOBaMH TE€OpUHU TpadoB cO3MaET MaTeMaTUISCKUI
dbynmamentr s GpopMHpOBaHHMS ~KOMIETCHIHMH B  oOiiacTu
nHbpOopMaTUKH U HUPPOBBIX TexHonorui. [lommMmo 3TOTrO, HpPH
H3yYCHUH CTaTUCTHUKH u BEPOSITHOCTH oboramarTcs
MPEeACTAaBICHUS Yy4YalluXCsi O COBPEMCHHOH KapTHHE MHpa U
METOJlaX ero HccienoBaHus, (QopMHUpyeTcss NOHHUMaHHE POJIHU
CTaTUCTHUKH KAaK WMCTOYHHKA COLMAJIbHO 3HAYUMOUN WH(pOpMaIUU U
3aKJIaJIBIBAFOTCSI OCHOBBI BEPOSITHOCTHOTO MBILIJICHHS.

B COOTBeTCTBUM C NaHHBIMH LEISMU B CTPYKTYypE MPOTrPamMMBbI
y4eOHOro Kypca «BeposiTHOCThP M CTATHUCTHKa» OCHOBHOW IIKOJIBI
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BBIJICJIEHBl CJIEIYIOIIUE COJIEPKATEIIbHO-METOJUYECKUE JIMHUU:
«IIpencraBinenue NaHHBIX U OIMcCaATElbHasl CTaTUCTUKa»; «BeposT-
HOCTB»; «ODJEeMEHThI KOMOWHATOPUKH», «BBemeHUWE B TEOPHUIO
rpadoB».

Conepxxanue jguHuu «llpencraBieHue NaHHBIX U ONUCATEIbHAs
CTaTUCTHUKA» CIYKUT OCHOBOU 1151 (GOPMHUPOBAHUS HABBIKOB PaOOTHI
¢ wHpoOpMaIUe: OT YTCHHUs W WHTEpPIIpeTaluu WH(GOpMAaIUH,
OpeACTaBIICHHON B TaONHIIaX, Ha IUarpaMMax U rpadukax g0 coopa,
OpEJICTAaBJIEHUsT W aHaliu3a JaHHBIX C HCHOJIb30BAHUEM CTaTH-
CTUYCCKUX XapaKTECPUCTUK CPESIHUX U paccenBaHus. PaboTas ¢ maH-
HBIMHU, OOYYaOIIUECs y4aTcsl CYUTHIBATL U MHTCPIIPECTUPOBATH JIaH-
HbIE€, BBIJIBUTATh, apryMEHTUPOBATh M KPUTHUKOBATH IpOCTEHIINE
THIIOTE3bI, Pa3MBIIUISATh HaJ (aKTOpaMH, BBI3BIBAOIIUMHU H3MCH-
YHUBOCTb, U OIIEHWBATh UX BIIUSIHUE HA paccMaTpUBacMbI€ BEIUYU-
HBI U IIPOIIECCHI.

NHTyuTUBHOE MpEeACTaBJIEHHE O CIydYallHONW W3MEHYHUBOCTH, HC-
clieIoBaHHE 3aKOHOMEPHOCTEN U TEHACHIIUI CTAHOBUTCS MOTHUBUPY -
FOIe OCHOBOM JIJIsSI M3YUYEHUSI TEOPUU BeposiTHOCTeH. bonbiioe 3Ha-
YCHHUEC 34€Ch HMMCIOT HNPAKTUYCCKHE 3alaHUsA, B YaCTHOCTHU OIIbIThI
C KJIACCUYECKUMHU BEPOSATHOCTHBIMU MOJICISIMU.

IToHsiTue BEpOSITHOCTH BBOJUTCS Kak Mepa MpaBIonoj00us CIy-
4JaiiHoro coObITUs. [Ipn n3ydueHnun Kypca oOydaroniuecs: 3HaKOMSITCSI
C MpOCTEHIIMMH METOJaMH BBIYMCICHHUS BEPOATHOCTEH B CIy-
YJaWHBIX DKCIEPUMEHTaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
HUCXOJaMH, BEPOSITHOCTHBIMH 3aKOHAMH, MO3BOJSIONIUMH CTaBUTH
M peuiath 0osiee CIOXKHBIC 3a/1adi. B Kypc BXOJSIT HavYallbHbIE MPE -
CTaBJICHUS O CIyYailHBIX BEJIMYMHAX M UX YHUCIOBBIX XapaKTEPUCTH -
Kax.

Taxke B paMKax 3TOTO Kypca OCYLISCTBIISIETCSI 3HAKOMCTBO 00y-
JalOMINXCsl C MHOXXECTBAMH W OCHOBHBIMH OTEPAIIUSIMH HAa MHO-
’)KeCTBaMH, PacCMaTPUBAIOTCI MPUMEPHI MPUMEHEHUS NI PEIICHUS
3a7a4, a TaK)KEe HWCOOJB30BAaHUS B JPYTHX MAaTEMaTHYECKHUX Kypcax
U y4eOHBIX IpeaMeTax.

MECTO YYEBHOIO KYPCA B YYEBHOM MJAHE

B 7—9 xiaccax usydaercsi Kypc «BeposiTHOCTh U CTATHCTHKA»,
B KOTOpBIH BxomsT pasaeinbl: «lIpencraBieHne JaHHBIX U OIHCA-
TeNIbHAsl CTATUCTUKA»; «BeposiTHOCTEY; «DJIeMeHThl KOMOUHATOPH -
ku»; «BBenenue B Teoputo rpadoBy.

Ha m3yuyenme maHHOTO Kypca OoTBOAUT 1 y4eOHBII Yac B HEIEIIO
B TEUCHHE KAXKJOTO Troyia odydeHus, Bcero 102 yueOHBIX Haca.
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COAEP*XAHUE YHYEBHOI O KYPCA (MO0 rO4AM OBYYEHMA)

7 Knacc

IIpencraBnenne naHHBIX B BHUJE TAOJIHUI], AUArpaMM, IpaduKOB.
3anosiHeHHe TabIHI, YTEHUE U ITOCTPOSHHUE auarpamMm (CTOJIONKO-
BBIX (CTOJIOUATHIX) U KPYTOBBIX). UTeHHE Tpa)MKOB peasbHBIX IPO-
neccoB. M3Bieuyenne nHGOpPMAITUH U3 JUArpaMM U TaOJIUIl, UCTIOJb-
30BaHUE U WHTEpHpETaus JaHHBIX.

OmnwucarenbHasi CTATUCTUKA: cpe/iHee apuMeTHdecKkoe, MearaHa,
pa3Mmax, HanOoJIbIIIee U HauMEeHbIlIee 3HaUeHUsI Habopa YUCIOBBIX
naHHbIX. [IpuMeps! cnyualiHON M3MEHYUBOCTH.

Cry4daliHbII 9KCHIEpUMEHT (OIBIT) U cilydaiiHoe coObiTHe. BeposT-

HOCTh M 4acToTa. POJIb MaJOBEpPOSTHBIX U MPaKTHYECKH JOCTOBEP -
HBIX COOBITHH B IpHUpOJie U B ob1iecTBe. MoHeTa U UrpajbHasi KOCTh
B TEOPUHU BEPOSITHOCTEH.
I'pad, Bepmnna, pedpo. Crenens BepiiuHbl. Yucio pédep u cym-
MapHasi CTeleHb BepiiuH. IIpencraBieHue o cBsi3HOCTH  rpada.
Hermun u nukinel. [Tyt B rpadax. OO0xox rpada (diJIEpoOB MHyTh).
IIpencrasineHue o0 opueHTHUpOBaHHOM Trpade. PemieHue 3amau
¢ oMol rpados.

8 knacc

IIpencraBnenne AaHHBIX B BUAE TaOIML, auarpaMM, rpagukos.
MHOXEeCTBO, 3JE€MEHT MHOXECTBa, MNOAMHOXecTBo. Onepanuu
HaJ MHOXECTBaMH: OOBEIMHEHHE, IepecedeHue, IOMNOIHESHHUE.
CgoiicTBa omepanuii HajJ MHOXXECTBAMHU: MEPEMECTUTEIIHFHOE, cOode-
TaTeJIbHOE, pacIpeleInTeIbHOE, BKIOUEeHUs. lcnonbp30BaHue rpa-
(myeckoro mpencraBiIeHUs MHOXKECTB JUISI ONIMCAaHUS PealibHBIX
MIPOLIECCOB U SIBJICHUN, IPU PEILIEHUHN 3a0ad.

Nsmepenue paccenBaHusl HAaHHBIX. Jlucriepcusi U cTaHIapTHOE
OTKJIOHEHHE YHUCIIOBBIX HaOOpoB. /luarpamMma paccernBaHHs.
DneMeHTapHBIE COOBITHS cirydaHOTO ombiTa. CirydyaliHbIE COOBITHS.
BepositHocT coObITH. ONBITBI ¢ PAaBHOBO3MOYXHBIMH DJIEMEH -
TapHBIMU COOBITHsIMU. CiryuaiiHblii BeIOOp. CBA3b MEXIYy MaJlOBe-
POSITHBIMH M MPAKTUYECKH JOCTOBEPHBIMH COOBITHSIMU B TIPUPO/IC,
o0mecTBe U HayKe.

HepeBo. CBoiicTBa IepeBbEB: €IMHCTBEHHOCTHh IyTH, CYIIECTBOBA-
HUE BHCSYEH BEPIIMHBI, CBSI3b MEXIY YHCIOM BEPIIUH M UHCIOM
p&6ep. IlpaBuno ymHOXeHUs. Pemenne 3amad ¢ TOMOIIBIO TpadoB.
ITporuBomonoxxubie coObITHA. [marpamma Ditnepa. OObenuHe-
HUE U TepecedeHne coObITuii. HecoBmecTtHble coObITHsA. DopMmyna
CJIOKEHUSI BEPOSITHOCTEH. Y CIIOBHAsI BEPOATHOCTH. IIpaBuiio ymMHO-
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>)keHust. HezaBucumble coObiTusi. [lpencraBieHme sKCIieprUMEHTa
B BUJE AepeBa. Pemmenue 3agad Ha HaXOXKJIEHHUE BEPOSITHOCTEN € MO~
MOIIBIO JIEpE€Ba CIIy4alHOro 3KCHEPUMEHTA, auarpaMm Oiiepa.

9 knacc

IIpencraBnenve naHHBIX B BHUJE TAOJIHUI, AUAarpaMM, rpaduKoOB,
WHTEpIIpeTalus JaHHBIX. UTeHue u mocTpoeHue Tabiui, guarpamMm,
rpadMKOB IO PEeATbHBIM JTAaHHBIM.

IlepecranoBkn u ¢paxrtopuan. CoyeraHuss W YHUCIO COUYETAHHH.
Tpeyronbpuuk Ilackansi. Pemenue 3agad ¢ Ucnoiab30BaHUEM KOMOU-
HATOPHUKHU.

I'eomeTpuueckast BeposITHOCTh. CiydyalHbIN BBIOOP TOYKH W3 (pu-
T'ypbl Ha TJIOCKOCTH, U3 OTPEe3Ka U U3 JAyTH OKPY>KHOCTH.

HUcneiTanune. Ycnex n Heynada. Cepus HUCHBITAaHUN 10 HEpBOTO
ycniexa. Cepust ucnbeitanuii bepnynnu. BeposiTHOcTH coObITHI B
cepuHu ucnbITaHUU bepHynnn.

CrnyuyaiiHas BeIUYHMHA U pacnpejieleHue BeposiTHOCTe. MaTtema-
TUYECKOE OXXHJaHue U aucnepcus. I[Ipumepsl MaTeMaTHYE€CKOTO
OXXHJAaHUS KaK TEOPETHUECKOTO CpEHETr0o 3HA4YCeHUS BEIIUYHHBI.
Maremaruueckoe OKHUIAaHUE U NUCHEPCHUs CIIy4YallHON BEJINYUHBI
«YHCJIO YCIIEXOB B CEpUM HCHOBITAHUN bepHyim».

ITousitue o 3akoHe OOJBIIMX 4YHcel. M3mepeHue BepOSTHOCTEH
C NOMOUIBIO YacTOoT. Ponb M 3HadyeHHe 3aKOHA OOJBIIMX YHCEN B
MpUPOJE U OOIISCTRBE.

MNAHAPYEMBIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHMA MPUMEPHOM
PABOYEUN MPOIPAMMBI KYPCA (MO NOAAM OBYYEHMA)

IIpenmeTHble pe3ynbpTaTbl OCBOEHUs Kypca «BepositHOCTh M cTa-
THCTHKa» B 7—9 Kjlaccax XapaKTEpHU3YIOTCS CICIYIOIIMMH YMEHHU-
SIMH.

7 Knacc

YuraTte WHPOpPMALUIO, MPEACTABICHHYIO B Tabiumax, Ha Jua-
rpaMMax; IpPEACTaBIATh JAaHHBIE B BHJIE TaONHI, CTPOUTH Jua-
rpaMMBI (CTOJIOMKOBBIE (CTOJIOYATHIE) U KPYTOBBIE) IO MacCHBaM
3HAYCHUM.

OnuchiBaTe W HMHTEPIPETHUPOBATH pPEAbHBIE YHUCIOBBIC JAaHHBIC,
MpencTaBIeHHBIE B TaOiMIax, Ha AUarpamMMax, rpadukax.
Hcnonp30BaTh 17151 ONMHUCAHUSI JTAHHBIX CTATUCTUUECKHE XapakTe-
puctuku: cpexnHee apudMeTHYecKoe, MeauaHa, HanOoJbIlIee M
HaWMEHBbIIIee 3HAYCHUsI, pa3Max.
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HNmets npeaAcTaBJICHUE O CJ'Iy‘lafIHOfI MU3MCHYHNBOCTHU Ha MHOpuUMEpax
IICH, (1)I/ISI/I‘ICCKI/IX BCJIIMYHH, aHTPOIIOMCTPHUYCCKHUX HAHHbIX; MMCTb
mpeacTaBJICHUEC O CTAaTUCTUYCCKOI yCTOfI‘lPIBOCTH.

8 knacc

H3Bnekars m mpeoOpa3oBbIBaTh WH(OPMAILUIO, MPEIACTABICHHYIO B
BUe TaOJIMI, JTuarpamMm, rpaduKoB; IPEACTABISATh JaHHBIE B BHIC
TaOIuUIl, JUarpaMm, rpaduKoB.

OnuceiBaTh JaHHBIE C NOMOILBIO CTAaTUCTHYECKUX IOKa3aTeJe:
CpeaHUX 3HA4YEeHUH W Mep paccemBaHUs (pa3zMax, JAUCIIEPCHS U
CTaHJapTHOE OTKJIOHEHUE).

Haxonuth 4YacTOThI YHMCIOBBIX 3HAQYEHWH M YacTOTHI COOBITHH, B
TOM YHCJIE [0 pe3yJibTaTaM M3MEPEHHUH M HaOJIOJISHUIA.

Haxonuth BeEpoOSITHOCTH Ciy4yaWHBIX COOBITMM B oOmbITax, 3Has
BEPOATHOCTHU DJICEMECHTAPHBIX CO6I)ITPII>1, B TOM 4YHCJIC B OIIbITaxc
PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMH CO6I)ITI/I$[MI/I.

Hcnonb3oBark TpaduyecKkue MOJICNIN: JIEPEBO CIy4YallHOrO JKCIIe-
puMeHTa, AuarpamMmbl Dinepa, YucIoBasi IpsiMasi.

OHepI/IpOBaTB INOHATHUAMMU. MHOXCCTBO, ITOJIMHO>CCTBO, BBIIIOJIHATH
omnepanuu  HaJ  MHOXECTBaAaMH: OOBEJUHEHMHE, IIepECcEeuecHUE,
JIOTIOJITHEHHUE;  IEPEUHUCIsiITh  JJIEMEHTBl MHOJXECTB; IMPHUMEHSTH
CBOMCTBA MHOKECTB.

Hcnonk3oBaThk rpaduyeckoe TMpeJCcTaBIeHUe MHOMECTB U CBsi3eH
MEXJ1y HUMH JUIsl ONTMCAHUs MPOLIECCOB U SIBJIICHUN, B TOM 4YHCIIE MPHU
peleHuy 3aja4d U3 ApYyrux y4eOHBIX NPEIMETOB M KypCOB.

9 knacc

H3Bnekars u npeoOpa3oBbIBAaTh HMH(POPMAIUIO, NPEICTABICHHYIO B
pa3sIHYHBIX HCTOYHHMKAaX B BHAE TaOmuL, IHarpaMm, I'paduKoB;
MPeACTaBIATh NaHHbIE B BHJAE TAaOJHI, AUarpaMm, I'padUKOB.
Pemats 3amaun opraHM30BaHHBIM IIEPEOOPOM BAPHUAHTOB, & TAKKE C
HCITIOJIb30BAHNEM KOMOWHATOPHBIX MPABWJI U METOJOB.
Hcnonp30BaTe onmncaTeNbHBIE XapaKTEPUCTHUKH [JIsI MACCHBOB
YHCJIOBBIX JAaHHBIX, B TOM 4YHCJI€ CpPEJHWE 3HAUCHUS U MEpPbI
paccenBaHUsI.

HaxomnTe 9acTOThl 3HAYEHUN M YaCTOTHI COOBITHS, B TOM YHCIE
HOJIB3YSICh pe3yJIbTaTaMH MPOBEASHHBIX U3MEPSHUH 1 HaOTIONSHUH.
HaxonuTs BEepOSITHOCTH CIIy4ailHBIX COOBITHII B W3YYECHHBIX OTIBITAX,
B TOM 4YHCJIE€ B OIBITaX C PaBHOBO3MOXXHBIMHU BJIEMEHTAPHBIMH
COOBITUSIMH, B CEpPHUSAX HCHBITAHHUW N0 TEPBOrO ycCHexa, B CEePHsIX
ucnelTaHuii bepryiu.

93



HNmMmeTs npencraBiieHHEe O CIIy4YalfHOW BEJIIMYMHE U O paclipeielIe HUU
BEPOSATHOCTEH.

HNmers mpencraBiieHHMEe O 3aKoHE OOJBIIMX dYHCEI KakK o
MPOSIBJICHUN 3aKOHOMEPHOCTH B CIIydaHOW H3MEHYMBOCTH M O
poJi 3aKOHA OOJBIIMX YHUCEJI B NPUPOJE U OOILIeCTBE.
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G6

TEMATMYECKOE NNAHWUPOBAHME YYEBHOIO KYPCA
(MO rOAAM OBYYEHMA)

7 knacc (He MeHee 34 4)

HasBanue

pa3zaena (TeMbi)
(4ucnao yacos)

OcHOBHOE coaepiKaHue

XapaKTepucTUKa JAesiTeJIbHOCTH O06Yy4YalIuxcsa

(79)

IIpeacraBienune
JAHHBIX

IlpencraBiiecHue HAaHHBIX B TaOJH-
nax. IIpakTHUYeCKHWE BBIYHCIICHUS
o TabJIMYHBIM JaHHBIM. V3BIiIeue-
HHE W WHTeprnpeTamusi TabIudaHbIX
naHHbIX. [IpakTHueckas padora
«Tabmuubn.

I'paduueckoe mnpencrabieHUe aaH-
HBIX B BHJIE KPYTOBBIX, CTOJIOHUKO-
BbIX (cTOyIOYaTHIX) Auarpamm. Ure-
HUE U noctpoeHue nuarpamm. [lpu-
MephI iIeMorpaUyecKux auarpaMm.
ITpakTtuueckass pabora «/muarpam-
MBI»

OcBauBaTh CIOCOOBI npeACTaBICHHUA CTATUCTUYC-
CKHUX AJAaHHBIX WU YHUCIIOBBIX MAaCCHBOB C ITOMOIIBIO
Ta6J'II/ILl n auarpaMm € HCIOJIB30BAaHHUEM aKTyaJib-
HBIX M Ba)XKHBIX JTaHHBIX (JAeMorpaduyueckue JTaH-
HBIE, IPOU3BOJCTBO MPOMBIILICHHOW U CEIbCKOXO-
3sTHCTBEHHOM MNPOIYKLHH, OOIISCTBEHHBIC H IMPH-
pPOIHBIC SIBICHUN).

H3y4yaTh MeTOABbI paboThl ¢ TAOJIUYHBIMU U rpadu-
YECKHUMMU IIPECACTABICHUSIMU NJAHHBIX C ITOMOIIBIO
U(PPOBBIX PECYPCOB B XOA€ NPAKTUISCKUX padboT

(849)

OnucarebHas
CTAaTUCTHUKA

Yucnoseie Habopel. Cpeanee apud-
METHYECKOe.

Menauana unciioBoro Habopa. Ycroii-
YHUBOCTb MEJIUAHBI.

TIpakTuueckass padbora «CpenHue
3HAYCHUSI».

HauOonbliiee 1 HaMMEHbIIIee 3HaYe-
HUS 9UCIOBOTO Habopa. Pazmax

OcBaMBaTh MOHATHA: YUCIOBOI HAOOp, Mepa LieH-
TpPaJIbHON TEeHJEHIUHU (Mepa LIEHTpa), B TOM YHCJIIe
cpenHee apudMeTHyecKoe, MeIraHa.

OnuchIBaTh CTATUCTUYECKUE JJAHHBIE C ITOMOIIBIO
cpeasero apupMeTHYeCKOro M MeauaHbl. Pemath
3aJa4u.

H3yuyarhb CBOMCTBA CpPEHUX, B TOM YHCIIE C [TIOMO-
IO [TU(PPOBBIX PECYPCOB, B XOA€ MPAKTHIESCKUX
pa6or.
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IIpodoasxceHue

HasBanue

pa3jaena (TeMbl)
(yucno yacos)

OcHOBHOEe coAaepKaHUe

XapaKTepUCTHKA AEATEeIbHOCTH O06YYaloluXCs

OcBauBaTh NOHATHA: HauOOJIbIIIEE U HAUMEHBIIICE
3HA4YCHUs YHCJIOBOI'0O MacCuBa, padMax.

PemaTtsb 3aa4M Ha BLI60]3 criocoba OIrmucaHus JaH-
HBIX B COOTBECTCTBHU C HpI/IpO,HOﬁ JaHHBIX U LCJIs-
MH UCCICIOBaHUs

Ciay4yaiiHasA U3MeH-
4YUBOCTh

(69)

CiydaiiHasi M3MEHYMBOCTH (IIpUMeE-
pb1). HacToTa 3Ha4YEeHUN B MaccUBe
naHHbIX. I'pynnupoBka. I'ucrorpam-
MBI.

ITpakTtnueckass padora «CydaiiHas
U3MEHUYUBOCTb

OcBauBaTh NOHATHS: YaCTOTA 3HAYCHUN B MacCHUBE
JaHHBIX, TPYIITUPOBKA JIAHHBIX, THCTOTpaMMa.
CTpouTh U aHA/IM3UPOBATh THCTOrpaMMbl, MOAGH-
paTh NOAXOJAIIMHN IIar rpynInUpOBKHU.

OcBauBaTh rpaduyueckue MpeaCcTaBICHUS] Pa3HbIX
BUJIOB CJIy4yailHOW M3MEHYMBOCTHU, B TOM YHCIE C
IOMOIIBIO ITU(POBBIX PECYPCOB, B XOJI€ IPAKTHYC-
CKOU paboThI

BBesieHUE B TEOPHIO
rpadoB

(44

T'pad, Bepuinna, pedpo. IIpencras-
JIeHWE 3aJa4dd C MOMOIIbI0 Tpada.
CreneHp (BaJICHTHOCTBH) BEPIIMHBL.
Yucno pébep U cymmapHasi CTEleHb
BepumH. Llens u nukn. Ilyts B rpa-
de. TIIpencraBieHue O CBSI3HOCTH
rpada. OO6xon rpada (ditaepon
nyTh). [IpeacraBnenne o6 opueHTH-
poBaHHBIX rpadax

OcBauBaThb NOHATHUA: rpad, BepuinHa rpada, pe-
Opo rpada, crereHb (BaJI€HTHOCTh BEPIIUHBI), L€
U LUK

OcBauBaTh NOHATHUS: MyTh B rpade, dHIepOB MyTh,
00xoj rpada, OpueHTUPOBAHHBIN rpad.

PemiaThb 3aJa4y Ha MMOWCK CYMMBI CTeTIeHEH Bep-
muH rpada, Ha NOUCK 00xoxa rpada, Ha ITOHUCK
myTeil B OPHEHTHPOBAHHBIX Tpadax.

OcBauBaTh CHOCOGHI TPEICTABICHUS 3a/1a4 U3 Kyp-
ca anreOpbl, TeOMETPHU, TCOPUHM BEPOSTHOCTEH,
JPYTHX MIPEIMETOB C TOMOIIBI0 TpadoB (KapThl,




L6

CXEMBI, DJIEKTPUYECKHE IEeNH, (PYHKINOHAJIHLHEIE
COOTBETCTBUSI) Ha IIpUMepax

BepoATHOCTBL M 4a-
CTOTa CJIy4aliHOTO
COOBITUSA

(4 4)

Crny4yaliHBIIi OIIBIT W CilydaiiHOe
cobbITHEe. BeposiTHOCTE M yacToTa
coObITHsI. POJIE MajiOBEepOSITHBIX U
MPAKTUYECKH JIOCTOBEPHBIX COOBI-
THUH B IIpUpoJie U B obiecTBe. Mo-
HEeTa W UrpajibHasi KOCTb B TEOPUU
BEPOSITHOCTEH.

ITpakTnyeckass padora «Yacrtora
BBINTAJICHUST OPJIa»

OcBauBaTh NOHATHUSA: CIy4yalHbIA ONBIT U CIydaii-
HOE€ COOBITHE, MaJIOBEPOSITHOE M NMPAKTUUYECKU JO-
CTOBEpPHOE COOBITHE.

H3y4aTh 3HAaYMMOCTh MJIOBEPOSITHBIX COOBITHII B
MpUPOJE U OOILISCTBE HAa BAXKHBIX NIpHUMepax (aBa-
pUH, HECUACTHBIC CIIy4aH, 3allluTa IepCOHATbHOU
uHOpMaINH, ITepeaadya JaHHbIX).

H3y4yaThk poiib KIACCHYECKUX BEPOSITHOCTHBIX MO-
neneit (MoHeTa, UrpajabHasi KOCTh) B TEOPHUU BEPO-
SITHOCTEH.

Ha6ioaaTe U U3ydaThb 4acTOTy COOBITHH B IIpO-
CTBIX DKCIIEPUMEHTAaX, B TOM YHCJE C MTOMOIIBIO
LU(PPOBBIX PECYPCOB, B X0OJI€ IPAKTUYECKONU PabOThI

06o061IeHue, KOH-
TPOJIb

59

IIpencraBnenne nanHbiX. Onuca-
TelbHAass CTAaTUCTHKA. BeposiTHOCTH
CIIy4ailHOro cOOBITHS

IIOBTOPATh M3y4YeHHOE M BBICTPAHUBATh CHUCTEMY
3HAHUU.

Pematn 3aZa4vYM Ha IpPEeaACTaBIICHUE U OIIMCAHHEC
JaHHBIX C INOMOIIBIO HU3YUYCHHBIX XapaKTCPUCTHK.
OGCy>XaaTh IPUMePBHI CIIyYallHbIX COOBITHI, Majo-
BEPOSITHBIX M NPAKTUYECKH JTOCTOBEPHBIX CiIydaii-
HBIX COOBITHIH, UX POJIK B MPHUPOAES U KUZHHU UeIIO-
BeKa




8 knacc (He MeHee 34 v)

HasBanue

pa3jaena (TeMbl)
(yucno yacos)

OcHOBHOEe coAaepKaHUe

XapaKTepUCTHKaA AEATEeNbHOCTH O06YYalolUXCs

I[loBTOpEeHue Kypca
7 KJacca

IIpencraBnenme panHbIX. Omnuca-
TenpHast craructuka. CiydaliHas
H3MEHYMBOCTH. CpeTHNEe YHCIIOBOTO
Habopa.

Ciyuaitnble coObITHs. BeposaTHOoCcTH
u yactoThl. Kitaccmueckue Mozenn
TEOPHUH BEPOSITHOCTSH: MOHETa H
UrpaiabHasi KOCTh

IIoBTOpPATH HM3ydeHHOE W BbICTPAWBATh CHCTEMY
3HaHUHN.

PemiaTh 3a4a4M Ha IIpe/JCTaBICHUE W OIMCAHHE
JAHHBIX C TOMOIIBI0 W3YyYSCHHBIX XapaKTePHUCTHK.
PemiaTh 3aja4M Ha TpeJCTaBICHUE TPYNIHPOBAH-
HBIX JIAaHHBIX W OIMCaHWE CIIy4YaifHOM W3MEHYHBO-
CTH.

PemraTek 3aa4M Ha oIpejieieHue YacTOThl CiTyvaii-
HBIX COOBITHH, 00CYX ACHHE NIPUMEPOB CIIyYaiHbIX
COOBITHI, MAJIOBEPOATHBIX U MPAKTHUECKH JOCTO-
BEPHBIX CIIyYalHbIX COOBITHIA, UX POJIH B IIPUPOILS
U KU3HHU 4YEJIOBEKA

OnucartesibHasA crTa-
TUCTHUKA. PacceuBa-
HHUEe JAaHHBbIX

OtkJioHeHus. Jlucnepcust 4uciaoBoO-
ro Habopa. CraHmapTHOE OTKJIOHE-
HUE YHCIIOBOro Habopa. [uarpam-
Mbl pacceuBaHUs

OcBauBaTb NOHSTHS: IUCIEPCHs U CTAHAAPTHOE
OTKJIOHCHHUEC, UCITIOJIB30BATh 3TU XapPaKTECPUCTUKHN
JUIA OITMCaHUsl paCCe€UBaHUA JTaHHBIX.
BbIABUraTh FMNOTE3bl 00 OTCYTCTBHM WM HAJH-
YWHU CBA3H 110 JUarpaMmam pacCCHuBaHUS.
CTpOMTHb IHarpaMMbl pacCEUBaHUsI 10 UMEIOIINM -
Cia NJaHHBIM, B TOM YHCJIE€ C IIOMOIIBIO KOMIIBIOTEPA

MHo>KecTBa

MHOKeCTBO, ITOAMHOXKeCcTBO. Orie-
pauuu Haja MHOXECTBaMHU: OObeIu-
HEHHEe, [epeceyueHue, JOIOJIHE-
HUE.

OcBaMBaTh IOHATHUA: MHOKECTBO, 2JIEMEHT MHOMKE-
CTBa, MIOAMHOKECCTBO.

BBINOJIHATH ONMEpPalldH HajJ MHOKECTBAMHU: 0Obe-
JUHCHHC, HepecequI/Ie, JOITOJIHCHHUC.
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CpoiicTBa omnepamuii HaJ MHOXe-
CTBAMH: IIEPEMECTUTEIILHOE, COYe-
TaTeJIbHOE, pacrpenenTebHOE,
BKJIFOUCHUS.

I'paduueckoe mnpencraBiieHHE MHO-
JKECTB

Hcnosib30BaTh CBOMCTBA: NEPEMECTUTENILHOE, CO-
YeTaTesIbHOE, pacIlpeaeIuTeIbHOE, BKIIOUCHHUS.
Hcnosib30BaTh rpadudeckoe MpeacTaBICHUE MHO-
JKE€CTB IPU OIMCAHUHU peaJIbHBIX IIPOLIECCOB U SIB-
JICHHU, TIPU PEIICHUH 3a7ad U3 JPYyTruxX y4IeOHBIX
MPEeIMETOB U KypCOB

BeposTHoCTb
CJIy4aHOTro
COGBITUSA
(64)

OnemeHTapHble coObITusA. Cirydaii-
Hble CcOOBITHs. bBnaronpusTcTByIO-
mye 31eMeHTapHble coObITHs. Bepo-
SITHOCTH COOBITHI. ONBITHI C paBHO-
BO3MOJKHBIMH 3JIEMEHTapHBIMHA
coObiTusiMu. Ciry4alHbI BBIOOD.
ITpakTtnueckass pab6ora «OnBITHI C
PaBHOBO3MOYKHBIMHM  3JIEMEHTAPHBI-
MH COOBITHSIMH»

OcBaMBaTh MOHATHA:. dJIEMEHTapHOE COOBITHE, CITy-
JaifHOe COOBITHE KaK COBOKYITHOCTH OJIArOIIPHSIT-
CTBYIOIIMX DJIEMEHTAPHBIX COOBITHH, pPaBHOBO3-
MOJYKHBIE DJIEMEHTapHBIE COOBITHSI.

PemiaTh 3aa4M Ha BBIYHCIICHHE BEPOSITHOCTEH CO-
OBITHH IO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHI
CIIly4alilHOTO OIIbITA.

PemaTh 3aZla4M Ha BBIYHCIICHUE BEPOSITHOCTEH CO-
OBITH B ONBITAX C PABHOBO3MO>KHBIMH 3JIEMEHTap-
HBIMHM COOBITUSIMH, B TOM YHCJIE C IIOMOIIBIO KOM-
IbIOTEPA.

IIpoBOAMTDL 1 M3y4YaTh ONBITHI C PABHOBO3MOJKHbI-
MM 3JIEMEHTAPHBIMU COOBITUSIMU (C UCIIOJIB30BAHU -
€M MOHET, WUrpajibHBIX KOCTEH, APYrux Mojaeyieid)
B XOJIe TIPAKTUYECKOU padOThI

BBeaeHue B TEOpHUu

rpadoB
(44)

JepeBo. CBoiicTBa aepeBa: eauH-
CTBEHHOCTb ITyTH, CYIIIECTBOBAaHHUE
BUCSITUEH BEPIINHBI, CBSI3b MEXIY
YHCJIOM BEpIIMH M YHUCIOM DPEGeEp.
IIpaBuiio ymMHOXeHUs

OcBamBaTh MOHATHUS: JiepeBO Kak rpad 0e3 IuKIa,
BUCsAYasl BeplIMHa (JIMUCT), BETBb JepeBa, OyTh B
JiepeBe, AuameTp Aepesa.

H3y4yaTh CBOMCTBaA JiepeBa: CyIIECTBOBAHHUE BHCS-
4Yel BEPIINHBI, CAUHCTBECHHOCTh IIyTH MEXIY JABY-
Msl BEpIIMHAMH, CBS3b MEXJIY YHCJIIOM BEpPIIMH H
qucioM péodep.




0ol

IIpodoasxceHue

HasBanue
pa3jaena (TeMbl)
(yucno yacos)

OcHOBHOEe coAaepKaHUe

XapaKTepUCTHKA AEATEeIbHOCTH O06YYaloluXCs

PemaTb 3aja4M Ha [IOMCK U IIEpEUYUCIICHUE ITyTeil
B JepeBe, OIpEJIeJICHUE YHClia BEpIIUuH Win pédep
B JepeBe, 00X0)1 OMHAPHOTO JePeBa, B TOM YHCIIC C
NIPUMEHEHUEM ITpaBUJIa YMHOKEHUS

Ciay4aiiHble
COOGBLITHS
(8 1)

IIporuBomnosnoxHoe coObiTHe. [lua-
rpamma Ditnepa. OOBenMHEHHE U
rnepecedyenre cooObiTuii. HecoBmect-
Hble coObITHs. DOpMya CIIOKEHUS
BeposiTHOcTeil. IlpaBuiio ymHOXe-
HHUSI BEPOSITHOCTEH. Y CIJIOBHasI BEpoO-
STHOCTh. He3aBucuMBbIe COOBITHS.
IIpencraBienue ciaydyallHOro 3KcIie-
puMeHTa B BHJE AepeBa

OcBaMBaTh MOHATHSA: B3aUMHO ITPOTHUBOIIOJIOKHEIE
COOBITHSI, omeparuu HaJ COOBITHSIMH, OOBEIMHE-
HHUE U IMepeceueHue COOBITHH, auarpamMma Diiepa
(Diinmepa—BenHa), coOBMeCTHBIE M HECOBMECTHBIC
COOBITHSI.

H3y4yaTh TeopeMbl O BEPOSITHOCTH OOBEIMHEHUS
IBYX cOObITHH (POpMYyJIBI CIOXKEHHUST  BEpPOSTHO-
cTei).

PemiaTh 3aja4M, B TOM YHCJIe TEKCTOBBIC 3a1a4u
Ha OIIpeJeiiCcHuEe BEPOSITHOCTEH OOBEeNUHEHUS U
IepeceyYeHust COOBITUI C MOMOIIBIO YHUCIOBOU MPsi-
MO#i, nuarpamm Diisiepa, GOPMYJIbI CIIOKEHHST Be-
posiTHOCTEHA.

OcBaMBaTh NOHATHA: MPABUIO YMHOKEHHS BEpO-
SITHOCTEH, YCJIOBHAsI BEPOSTHOCTH, HE3aBUCUMBIC
COOBITHSI ASPEeBO CIIyYaifHOTO OIBITA.

H3yuyaTh cBoOWcCTBa (omnpeaesneHus) HE3aBUCHUMBIX
COOBITH.

PenraTthb 3a/1a4y Ha OMpEJCIICHUE U UCIIOIH30BaHUE
HE3aBUCHUMBIX COOBITHH.
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PemiaTh 3a/ja4M Ha NOUCK BEPOSITHOCTEH, B TOM
YHCJI€ YCJIOBHBIX, C MCIIOJIb30BAaHUEM J€peBa Clly-
YaWHOTO OIThITa

060061IEHME,
KOHTpPOJIb
(44)

IIpencraBinenne maHHBIX. Onuca-
TellbHasl cratucTuka. I padsl. Bepo-
SITHOCTB CIIy9aifHOTO COOBITHS. Dile-
MEHThI KOMOWHATOPHUKH

IIoBTOpPATH M3yuyeHHOE W BBICTPAUBAThb CHUCTEMY
3HaHUU.

PemiaTh 3a4a4M Ha IIpe/CTaBICHUE W OIMCAHHE
JAHHBIX C TOMOIIBI0 M3YyYSHHBIX XapaKTEePHUCTHK.
PemaTh 3aja4M ¢ npuMeHeHHEM T'padoB.
PemiaTh 3aa4M Ha HaXOXXJEHUE BEPOSITHOCTH CIIYy-
YaifHOTO COOBITHSI IO BEPOSITHOCTSIM DJJIEMEHTap-
HBIX COOBITHII, B TOM YHCJIE B OITBITaX C paBHOBO3-
MOYKHBIMHU 3JIEMEHTApPHBIMUA COOBITHSIMU.

PemiaTth 3a/ia4M Ha HaXOXXJEHHE BEPOSITHOCTEN
00BEIMHEHHUS U IIepeceUeHUs] COOBITHIH, B TOM YHC-
JIe He3aBUCHMBIX, C UCIIOJIb30BaHUEM rpadryecKux
IIPE/ICTaBJICHUN U JepeBa CIIy4allHOrO OIbITA.
PemiaTh 3aja4yM Ha IepevyHUCIICHUEe KOMOWHAIMI
(uncna TepecTaHOBOK, YUCJia COYeTaHHWM), Ha Ha-
XOXKJICHHUE BEPOSITHOCTEH COOBITHI C IPpUMEHESHUEM
KOMOHMHATOPUKH, B TOM YHCJIE C HUCIIOJIb30BAHUEM
TpeyronbHuka [lackamns




9 knacc (He MeHee 34 v)

HasBanue
pa3jaena (TeMbl)
(yucno yacos)

OcHOBHOEe coAaepKaHUe

XapaKTepUCTHKaA AEATEeNbHOCTH O06YYalolUXCs

IloBTOpEeHMe Kypca
8 kJi1acca
(44)

TIpencraBnenne panubix. Omnuca-
TenbHass cratuctuka.  Orepaiuu
Hax coObITUAMH. HeszaBuCUMOCTH
COOBITHI

IIoBTOpPATH M3yuyeHHOE W BBICTPAUBAThb CHUCTEMY
3HaHUU.

PemaTh 3a4a4M Ha IIpeJCTaBICHUE W ONMCAHHE
JTAaHHBIX.

PemiaTtb 3aja4M Ha HaXO0XIEHHUE BEpOsITHOCTEH
00BEeAMHEHHS U TIepecedeHHs] COOBITHH, B TOM YHC-
JIe HE3aBUCHUMBIX, C HCITOJIb30BaHUEM IpaHUIeCKUX
NPEeACTABIEHUI U JepeBa CIIy4aifHOro OIBITA.
PemiaTth 3aja4M Ha IIepeYHUCIICHUE KOMOWHAIIMI
(uuciia NepecTaHOBOK, YHCJIA COYETaHWI), Ha Ha-
XOXKJICHHUE BEPOSITHOCTEH COOBITHII C IPUMEHEHUEM
KOMOHMHATOPUKH, B TOM YHCJIE C HCIIOJIb30BAHUEM
TpeyroabHuka [lackasns

JJ1IeMeHTbl KOMOU-
HATOPUKU
(44)

Kom6uHaTopHOe TIpaBUIIO YMHOMXKE-
Hus. IlepecranoBku. ®Dakropuai.
CoueraHusi M YHCIO COYETAHUM.
Tpeyronsuuk Ilackansa. Ilpaxtuue-
ckas pabora «BprumcieHue BeposT-
HOCTEH C MCIOJIb30BaHUEM KOMOM-
HATOPHBIX (YHKIHMH BJICSKTPOHHBIX
TaOIIUIDY

OcBauBaTh NOHATHUA. KOMOMHATOPHOE IIPABUIIO
YMHOXEHHUSI, YHOPSAOUEeHHas I1apa, Tpoika o0b-
€KTOB, IEpECTaHOBKa, (paKTOpHas 4Yucia, codyera-
HUE, YHCJIO COUEeTaHui, TpeyroiabHuk Ilackans.
PemaTh 3aJa4M Ha NEPEUNCIICHUE YIIOPSIOUCHHBIX
rmap, TpOeK, IEePEeUYUCICHHUE MEePECTaHOBOK M COdYe-
TaHUM JIEMEHTOB Pa3JIMYHBIX MHOYECTB.

PemaTh 3a5a4M Ha IpUMEHEHNE YHCJIa COYETaHUN
B anredpe (CoKpaéHHoe yMHOKeHue, onaom Hero-
TOHA).
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PenraThb, NpUMEeHsIsI KOMOMHATOPUKY, 3a/a4d Ha
BBIYHCJICHHE BEPOSITHOCTEM, B TOM YHUCJIE C [TIOMO-
I[BIO DJICKTPOHHBIX TAOJIHII B XOJI€ IPAKTHICCKOU
paboThI

T'eom €TpUu4ecKas
BE€POATHOCTb
(44)

T'eomeTpuueckas BepoATHOCTb. Ciry-
YaiHBIA BBIOOP TOYKH W3 (UTYPEHI
Ha IJIOCKOCTH, U3 OTPe3Ka, U3 I1yTH
OKPY>KHOCTH

OcBaMBaTh NOHATHUE I'EOMETPUUECKON BEPOSITHOCTH.
PemiaTh 3aa4M Ha HaXO0XKJICHUE BEPOSITHOCTEH B
OMBITaX, MPEJICTABUMBIX KaK BBIOOP TOYEK M3 MHO-
royrojbHUKa, Kpyra, OTpe3Ka WIH IYyTH OKPY>KHO-
CTH, YHUCJIOBOI'O IIPOMEKYTKaA

HcnbIiTaHus
bepuym
(6 4)

Hcneiranue. Ycnex u Heyaaya. Ce-
pHsT UICIBITAHUH J10 TIEPBOTO ycIiexa.
Hcneiranusa bepnysm. BepositHo-
CTH COOBITHII B CepHUM HUCHBITAHUN
Bepnymmu. I[MpakTuueckas padora
«Hcnerranus beprysam»

OcBaMBaTh NOHSATHUS. WCIBITaHHE, JJEMEHTAapHOE
coObITHE B UCIBITAaHWM (yCIleX W Heynaada), cepus
HUCTIBITAaHUM, HACTYIJICHHE NIEpBOTO ycrexa (Heyna-
4n), cepusl UCIbITaHUI bepHynu.

PemraTek 3aa4M Ha HaxO0XJEHHE BEPOSATHOCTEH co-
OBITHH B CEpUM HCHBITAHUM 110 MEPBOro yclexa, B
TOM YHCJIE C IIPUMEHEHHEM (POpPMYJIbI CYyMMBI I'e€0-
METPUYECKOI MPOrpecCcuH.

PemiaTtp 3aja4M Ha HaXOXIEHUE BEPOSITHOCTEH
3JIEMEHTapPHBIX COOBITHI B CepHH HCIbITaHUN bep-
HyJUIM, Ha HaXO0XXJ€HHUE BEPOSITHOCTU ONpeaeicH-
HOT'O YHCJIa YCIEXOB B CEPUU HUCIIBITaHUM bepHyu.
H3y4yaTh B X0Ae NpPaKTH4E€CKOM paGoThl, B TOM
YHCIIe C ITOMOULIBIO HIU(POBBIX PECYypCOB, CBOMCTBa
BEPOSITHOCTU B CEPUM MCIIbITaHU bepHynu

CiayyaiiHas
BeJINYMHA
(6 4)

CrnyuaifHas BeJIMYMHA U pacHapese-
JIeHhne BeposiTHocTel. Maremaru-
4eCKOe OXKHJAaHWE ¢ JIHUCIEPCHs
ciaydyalHol BenuuuHbL. [Ipumepst
MaTEeMaTUIECKOTO OXXKHIAHUSI KaK

OCBOUTB NOHATHSA: Clly4yaliHasi BEJIMYMHA, 3HAUE-
HUE CIy4yalHON BEJIMUYMHBI, paclpencieHue BEpO-
SITHOCTEH.

H3y4aTh M 06CY>KAaTh IPUMEPHI AUCKPETHBIX U HE-
MPEPHIBHBIX CIIyYaifHBIX BEJIUYHUH (POCT, BEC YEIIO-
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IIpodoasxceHue

HasBanue
pa3jaena (TeMbl)
(yucno yacos)

OcHOBHOEe coAaepKaHUe

XapaKTepUCTHKA AEATEeIbHOCTH O06YYaloluXCs

TEOPETHYSCKOTO CPETHETO 3HAUYCHUSI
BEJIMYUHBI.

TTonsitne o 3akoHe OOJIBIINX YHCEI.
N3mepenne BeposATHOCTEH ¢ IIOMO-
mipl0 yactor. [IpumMeHeHne 3akoHa
OOJIBIINX YHCEeIT

BEKa, YMCJICHHOCTh HACEJICHHUs, IPYTHUe U3MESHYH-
BBI€ BEJIMYHUHBI, pacCMaTpPHUBaBIIIHNECs B Kypce cTa-
THUCTHUKH), MOJICIIFHBIX CIIyYalHbIX BEJIMIHH, CBSI-
3aHHBIX CO CIIy4alHBIMH onbITaMH (OGpocaHue Mo-
HETBI, UTPAITBHON KOCTH, CO CIIy4aiHBIM BEIOOPOM
H T. IT.).

OcBaMBaTh NMOHATHA: MaTeMaTHUECKOE OXXHIaHUE
CIIy4aliHOI BEJIWYMHBI KaK TEOPETUYECKOE CpEJIHEE
3HA4YE€HHUE, AUCHEepCHUsi CIydyalHOW BEIMYHMHBI KakK
aHaJIOr JUCIEPCHUH YHUCJIOBOIO Habopa.

PemraTek 3aja4M Ha BBIYHMCIEHUE MAaTEMAaTHYECKOTO
OXXHMJAHUSI U JIUMCHEPCUM JIUCKPETHON ciydaiHON
BEJIMYMHBI 10 3aJaHHOMY PacCIpeaelIeHHIO, B TOM
4yycie 3a7a4, CBA3aHHBIX CO CTPAaXOBAaHUEM U JIOTe-
pesiMu.

3HAKOMUTBCA C MAaTeMaTUYECKUM OXXUIAHHUEM U
JUCIIEPCUEN HEKOTOPBIX paclpeleeHuil, B TOM
YHCJIE pacHpeiesICHUsT CIy4YailHON BEJIMYMHBI
«YUCIO YCIIEXOB» B CEPUH UCTIBITaHUN bepHynmm.
N3y4yaThb 4acTOTY COOBITHS B TIOBTOPSIFOIIUXCS CITY-
YaWHBIX OMNbITAX KaK CIYyYalHYIO BEIUUYHHY.
3HAKOMMUTBCS C 3aKOHOM OOJIbITHX Yucend (B Gpopme
BepHysuin): npu GOJIBIIIOM YHCIIE ONBITOB YacTOTa
COOBITHS OJIM3Ka K €T0 BEPOSITHOCTH.

PewmraTh 3aa4M Ha U3MEpPEHUE BEPOSITHOCTEHN C IMO-
MOIIBIO YaCTOT.
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06CyXAATh pPOJIb 3aKOHA OOJIBIIMX YHCE]l B 000CHO-
BaHWHM YaCTOTHOI'O METOJI[a M3MEPEHUSI BEPOSTHO-
cTeil.

O6Ccy>XAaTh 3aKOH OOJIBIIIMX YHCEJI KaK IPOsIBIIC-
HHE CTATUCTHYECKON YCTOMYHMBOCTH B M3MEHUYMBBIX
SIBIICHHUSIX, POJIb 3aKOHA OOJIBIINX YUCEIT B IIPUPOIC
U B )KH3HHU YEJIOBEKa

060061IEHME,
KOHTPOJIb
(10 4)

IIpencraBinenue nanHbIX. Onmca-
TeJIbHAsl CTATUCTHKA. BeposTHOCTH
CIIyJ9alfHOTO COOBITHS. DJIEMEHTBI
KoMOuHaTopuku. CiydaiiHble BeIH-
YUHBI U paclpeesICHUs

IIoBTOpPATH M3yuyeHHOE W BBICTPAUBAThb CHUCTEMY
3HaAHUWUN.

PemaTh 3a4a4M Ha Ipe/ACTaBICHUE W ONMHCAHHE
NaHHBIX.

PemiaTh 3aa4M Ha HaXO0XXJICHHE BEPOSTHOCTEH CO-
OBITHIi, B TOM YHCJIC B OIBITaX C PABHOBO3MOKHBI-
MU DJIEMEHTapHBIMH COOBITHSIMHM, BEPOSTHOCTEU
OOBEeAVMHEHHSI M IIepecedyeHHs] COOBITHI, BBIYHC-
JISITh BEPOSITHOCTH B OIBITAX C CEPUSIMH CIIydai-
HBIX HCIHBITAHUMI
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