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IHHOACHUTEJIBHASA 3ATIMCKA

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA
«MATEMATUKA»

[Mpumepnas pabouast mporpamma 1o MaTeMaTHKe Juisi o0yJaro-muxcst 5—9
KIaccoB paspaboraHa Ha ocHoBe @enepalbHOrO T0-CyAapCTBEHHOIO
00pa30BaTeNbHOrO CTaHAAPTa OCHOBHOTO 00ILIEro oOpa3oBaHUS ¢ Y4ETOM H
COBPEMEHHBIX MHPOBBIX TPEOOBAHUM, MPEIBABISEMBIX K MATEMATHICCKOMY
00pa3oBaHUIO, ©  TPAAUIUA  POCCHICKOrO  00Opa3oBaHUs,  KOTOPBIC
00€CIEeUnBAIOT OBJAJICHUE KJIFO-YEBHIMA KOMIICTCHIHSMH, COCTABJISIOIIMMH
OCHOBY JUIi HEMpPEpPBIB-HOrO 00pa30oBaHHMs W CaMOpasBHUTHSA, a TakKe
[EJIOCTHOCTh OOMIEKYIb-TYPHOIO, INYHOCTHOIO U TI03HABATEILHOI'O PA3BUTHSI
o0yJaromumxcs.

B paGoueii mporpamMme y4TEHBI MU U MOJOXKeHHs KOHIenumuu pas3-BUTUS MaTeMaTHYeCKOI'O
obpazoBanus B Poccuiickoit @enepaunu.

B amoxy uudpoBoii TpaHchopmanmu Bcex cdep UeIoBEYECKOHW Jie-
SITETLHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YeJ0-BEKOM
0e3 0a30BOMl MaTeMaTHYECKOM ITOATOTOBKH. YJKE€ B IIKOJIE MAaTeMaTHKa
CJIIY?’KUT OIOPHBIM HNPEAMETOM JUISI U3YYCHHSI CMEKHBIX NUCHHUIUINH, a IOCIe
IIKOJIbI PEeabHOM HeOOXOIMMOCTBIO CTAHOBUT-CSl HETIPEphIBHOE 00pa3oBaHue,
4YTO TpeOyeT MOJHOICHHOK 0a30BOM 00Ie00pa30BaTeILHON MOATOTOBKH, B
TOM YHUCJIE€ M MaTeMaTuue-CKOW. DTO OOYCIOBJIEHO TEM, YTO B HAIM IHU
pacTér 4ucio mnpo-peccuil, CBI3aHHBIX ¢ HEMOCPESACTBCHHBIM MPHUMECHECHHEM
MaTeMa-TUKH: U B cepe SKOHOMHMKH, M B OHM3HECEe, U B TEXHOJIOIMYECKHX
obyacTsx, W Jaxe B TyMaHuTapHbix cdepax. Takum o0Opa3om, Kpyr
LIKOJIbHUKOB, AJIS1 KOTOPBIX MaTeMaTHKAa MOKET CTaTh 3HAYUMbIM MIPEIMETOM,
pacumpsercs.

[IpakThueckasi TMOJE3HOCTh MAaTEMAaTHKH OOYCIOBJEHA TeM, 4To €
NpenqMeToM SIBISIIOTCA  (yHIaMEHTadbHBIE CTPYKTYphl —HAIETO MHpa:
MPOCTPAHCTBEHHbIE ()OPMBI U KOJMYECTBEHHBIE OTHOLIEHHS OT NMPOCTEHIINX,
YCBaMBAEMBIX B HENOCPEACTBEHHOM OIBITE, A0 J0-CTATOYHO CIIOXKHBIX,
HEOOXOMMBIX JUISl pa3BUTHS HAYYHBIX M IPH-KIAIHBIX Haeil. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAaHUH 3aTPy/A-HEHO MOHMMAaHHE NIPUHIMIIOB YCTPOICTBA U
UCTIONIB30BAaHMUS COBPE-MEHHOW TEXHUKH, BOCHPUATHE M HWHTEpIpeTaIys
pa3HO00pa3HOil COMMaIbHON, SKOHOMUYECKON, MOMUTHIECKOW WH(OpPMAINH,
Mano-3Q(eKTHBHA TOBCEAHEBHAS IPAKTHUIECKas IESITENbHOCTh. Kaxmo-my
YEJOBEKY B CBOEH JXKM3HM TNPHUXOAUTCS BBIIONHATH PAcUEThl U COCTABISTH
ITOPUTMBI, HaXOIWTh M IPUMEHITH (POPMYINBI, BIA-IETh IMPAKTHYECKUMHU
npuéMamMu  T€OMETPUYECKHX  M3MEPEHUH UM MO-CTPOEHMM,  YUTaTh
nH(pOpMaLUIO, IPEICTABICHHYIO B BU/IE TaOJIHII,
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auarpamm u I‘pa(i)I/IKOB, JKUTH B YCIIOBUAX HeOHpeHCHéHHOCTI/I " IMO-HUMAaTh BepO}ITHOCTHI;Iﬁ
XapakTep CIIydaifHbIX COOBITHIL.

OnHOBpEMEHHO C pacHmpeHneM chep IpIMEHEHHS MaTeMaTHKH
B COBpEMEHHOM o0IecTBe Bcé Oonee BaKHBIM CTAHOBHUTCS MaTeMa-THYECKHUH
CTHJIb MBIIUICHHUS, IPOABIISAIOIINICS B ONPENENEHHBIX YMCTBEHHBIX HaBBIKAX.
B mpomecce usydeHus MaTeMaTUKd B apce-Hal MPUEMOB U  METONOB
MBIIIJICHUS] YeJIOBeKa €CTECTBEHHBIM 00-pa3oM BKIIOYAIOTCS HMHAYKIUS H
JEIyKIusi, 0000IIeHNe M KOHKpe-TH3alusl, aHaJlu3 U CUHTE3, KJIACCU(pHUKALIIS
U cucTeMaTH3anysl, abctparupoBanue u aHajuorus. OObeKThl MaTeMaTHYECKUX
yMO3a-KJIIOUEHHUH, MpaBUja MX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOSHMH, CHOCOOCTBYIOT — BBIpaOOTKe ymeHus (op-
MYJIMPOBaTh, 00OCHOBBIBATh U JIOKAa3bIBaTh CYXKJCHUS, TEM CAMBbIM Pa3BHUBAIOT
JIOTHYECKOe MbllIeHne. Beaymas ponp NpUHAIJISKUT MaTeMaTHKe W B
(OpPMHUPOBAHUH AJTOPUTMHUYECKOH KOMITOHEHTHI MBIIUIEHUS W BOCIUTAHHU
YMEHUI JeWCTBOBATh IO 3aJaHHBIM aJ-TOPUTMAaM, COBEPIIEHCTBOBATh
H3BECTHBIE M KOHCTPYHpOBaTh HO-Bbe. B mporecce pemieHus 3amad —
OCHOBOW y4eOHOH AESATEIbHO-CTH Ha YpPOKax MaTeMaTUKd — DPa3BUBAIOTCS
TaKKe TBOPYECKask ¥ MPUKIIAHASL CTOPOHBI MBIILIJIEHUS.

OOyueHne MmareMaTHKe AAET BO3MOXKHOCTb Pa3BUBATh y O0YdYaro-IIUXCS
TOYHYIO, PAalMOHANBbHYI0 M WH()OPMATUBHYIO peE4b, YMEHHE OTOUpAThH
HauOonee MOAXOAAIINE S3BIKOBBIE, CUMBOJIMYECKUE, Tpa-(pUUecKue CpencTBa
11 BBIPAXKEHUS CYXKICHUI U HaTTAIHOTO MX TPEICTaBICHHUS.

HeoOXoauMbIM ~ KOMIIOHGHTOM  OOIIeld KYyIbTYypel B  COBPEMEHHOM
TOJIKOBAHHM SIBISICTCS  O0IIee 3HAKOMCTBO C  METOJAMH  [O3HAHMSI
JeACTBUTEILHOCTH, [PECTABICHHE O MPEIMETe U METOAAaX MaTeMa-THKH, UX
OTIMYUI OT METOJOB IPYTMX ECTECTBEHHBIX M TyMaHUTap-HBIX HayK, o0
OCOOCHHOCTSX MPUMEHEHHS MAaTeMAaTHKH JUsl  pelie-HUsS HAYYHBIX U
OPHUKIAAHBIX 3a7a4. Takum 00pa3oM, MaTeMaTH4e-ckoe o0pa3oBaHUEe BHOCHUT
CBOH BKJIaJl B ()OPMHUPOBaHHE OOIIEH KYJIbTYpPhl YeIOBEKa.

H3y4yeHne MaTeMaTHKH TAKXKE CIIOCOOCTBYET ICTETHICCKOMY BOC-TTHUTAHHIO
YeOBeKa, IIOHMMAHHIO  KPacoOThl M H3SLIECTBA  MaTEMaTH-YECKUX
pacCy)KACHHUH, BOCIPHATHIO TE€OMETPUYECKHX (OPM, YCBOC-HUIO HJICU
CHMMETpPHH.

HEJN 1 OCOBEHHOCTH N3YYEHMS YYEBHOI'O ITPEJIMETA
«MATEMATUKA». 5 9 KITACCbI

[IpropuTeTHBIME HIETSIMHA 00Yd€HHS MaTeMaThKe B 5—9 Kiaccax
SIBIISTFOTCSI:

6 TIpumepnas pabouast
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6 (DOpMHUpOBaHME LEHTPAIbHBIX  MAaTeMaTHYECKHUX  MOHATHH  (4ucIo,
BEJNIMYMHA, TeOMeTpUUecKas Gpurypa, epeMeHHast, BEpOITHOCTb, (DyHKIHS),
00ecTIeunBarONIIX IIPEEMCTBEHHOCTh u MIEePCHIEKTUB-HOCTh
MaTEMaTHIeCKOro 00pa3oBaHuUs 00yJaIOINXCS;

6 TIOJIBEICHNE OOYYAIOIINXCSl HAa JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTeMaTHKH U OKPYXKAIOIIEero Mupa, MOHUMaHUe MaTeMaTUKU
KaK 9acTH oOlIeH KyJIbTYyphl YeIOBeUe-CTBa;

6 Pa3BUTHE MHTEIJICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00Y-UaromuXcs,
II03HABATENBHOW AaKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUI, KPUTHUYHOCTH
MBIIUIEHUS, HHTEepeca K U3Y4eHHUIO MaTe-MaTHKHY;

6 opMupoBaHHe (HYHKIIMOHATIHHON MaTEMaTHYEeCKON I'PaMOTHO-CTH: YMEHUS
pacrio3HaBaTh MPOSBICHHS MATEMaTHYECKHX TIOHS-THH, OOBEKTOB W
3aKOHOMEpPHOCTEIl B peasIbHBIX JKU3HEHHBIX CH-TyallUsIX U MPU U3y4CHUU
JOpYruX  y4eOHBIX  TPEIMETOB,  MNPOSB-JIIEHWS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (hOPMYIHPOBATh MX HA SI3BIKE MaTEMAaTHUKU M CO3/1aBaTh
MaTeMaTU4eCKHEe MOJEeNU, MPUMEHATh OCBOEHHBI MaTeMaTH4ecKuil
ammapar I peuenus MPaKTUKO-OPHEHTUPOBAHHBIX 3aj1ad,
HUHTEPHPETUPOBATL U OLIE-HUBATH INOTYUYEHHBIC PE3YIIbTAThI.

OcHOBHBIE JIMHMM COJEp)KaHMsA Kypca MaTeMaTuku B 5—9 Kiac-cax:
«Uucna u BBYHCIEHHS», «ANredpay («AnreOpandecKre BbI-PaXKEHUSD,
«YpaBHEHUs u HEPaBEHCTBAY), «DyHKIUWY, «I"eome-Tpus»
(«I'eomerpuyeckue (GUrypbl U UX CBOHCTBa», «V3MepeHHe reoMeTpuuecKHx
BCIIMYHUH ), ((BCpOHTHOCTB H CTAaTUCTUKA. HaH-HbIe JIMHUX Pa3BHUBAIOTCA
napajseabHO, KaKAas B COOTBETCTBUU
¢ COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBHCUMO OJIHA OT JPYroii, a B TECHOM
KOHTAaKTe M B3auMopeicTBuu. Kpome 3Toro, ux oObeOMHSET JIOTHYecKas
COCTaBIISIIONIAsA, TPAAUILIMOHHO MPUCYILAsi MaTeMaTHKe U IIPOHU3BIBAIOILAS BCE
MaTeMaTH4eCKue Kypchbl M cojepxareibHble JUHUH. CGHOpMYyIHpPOBaHHOE B
denepanbHOM TOCYIapCTBEHHOM O00-pa30BaTebHOM CTaHAAPTE OCHOBHOT'O
obmero oOpa3zoBaHus TpeOOBa-HUE «YMETh OINEPUPOBATH IOHITHSIMH:
OIpeJielIeHNe, aKCHOMa, TEO-peMa, IO0Ka3aTelbCTBO; YMEHHE pacllo3HaBaTh
HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, IPUBOIUTD IIPUMEPBI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHHUSA U OTPHUIAHUS BBICKA3bIBAHMI» OTHOCUTCS KO BCEM
KypcaM, a ()OPMHpOBAaHHE JOTHYECKHX YMEHHH paclpemensercss 10 BCeM
rojiaM oOy4eHUsI Ha YPOBHE OCHOBHOT'O 00IIETO 00pa30BaHMUSI.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pe-3yIbTaTaM
ocBoeHusi [IpumepHodl pabodeid mMporpamMMbl, pacrpeie-IEHHbBIM [0 Trojaam
00y4YeHHsI, CTPYKTYPHPOBAHO TaAKKM 00pa3oM,
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9TOOBI KO BCEM OCHOBHBEIM, TNPHHIIUIHAIBHBIM BOMPOCaM O0YdJaro-IIHecs
o0Opamanuch  HEOMHOKPATHO, 4YTOOBI  OBIAJCHHEC  MaTeMaTH4ye-CKUMU
MOHATUSIMU U HaBBIKAMH OCYILIECTBIISUIOCH TTOCTIEA0BATENBHO

U TIOCTYIIATEIFHO, C COOJIIOJICHUEM NPUHIIAIA TPSEMCTBEHHOCTH, a HOBEIC
3HAHUS BKJIIOYAIUCH B OONIYI0 CHCTEMY MAaTEMAaTHYCCKUX TMPEICTABICHUMA
00yJaIOMIUXCs, pACIIUPsA U YIIyousis e€, o0pa3ys MPOYHbIC MHOKECTBEHHBIC
CBSI3U.

MECTO YUEBHOT'O ITPEJJMETA «MATEMATUKA» B
YYEBHOM ITJIAHE

B coorBercTBHE ¢ DenepanbHBIM TOCYIApCTBEHHBIM 00pa30Ba-TEIbHBIM
CTaHAapTOM OCHOBHOTO 0Omiero oOpa3oBaHMs MaTeMaTHKa SIBIISIETCS
00s13aTeNbHBIM MIPEIMETOM Ha JTAHHOM YpOBHE 00pa3oBa-Hus. B 5—9 knaccax
y4eOHbIi TmpenMmer «MaremMaTHKa» TPaIMIM-OHHO H3Yy4aeTcsi B paMKax
CIIEYIOIMX y4eOHBIX KypcoB: B 5—6 Kiac-cax — Kypca «MaremaTuka, B
7—9 kmaccax — KypcoB «AunreOpa» (BKJIIOYAs JJIEMEHTHI CTATUCTUKUA H
Teopuu BeposiTHOcTeH) U «['eo-merpusi». Hacrosmei mporpamMmoii BBOAUTCS
CaMOCTOATENbHBIN y4eOHbII Kypc «BepoaTHOCTD U CTaTUCTUKAY.

Hacrosmeit mporpamMMoil mpenycMaTpuBaeTcs BBIJCJICHHE B y4eOHOM
IUIaHe Ha M3Y4eHHE MaTeMaTHKH B 5—6 Kiaccax 5 ydeO-HbIX YacoB B HEZIEINIO
B TE€UYEHHE KAXJOro roga oOydeHus, B 7—9 kiac-cax 6 y4eOHBIX 4acoB B
HEJIEJTI0 B TEYEHUE Ka)<JIOro rojia o0y4eHus, Bcero 952 yueOHbIX daca.

TemaTnueckoe IUIAHMPOBAaHHE Y4YEOHBIX KypCOB M PEKOMEHIye-Moe
pacnpeneneHue y4eOHOrO BpEeMEHH I M3y4eHHS OTICIbHBIX TeM,
NpeVIOKEHHBIE B HACTOAIIEH mporpaMme, HAAO paccMaTpU-BaTh Kak
NpUMEpHbIE OpPHUEHTUPHl B IIOMOLIb COCTABHTENIO AaBTOP-CKOH paboueit
NPOrpaMMBl U IPEXIE BCEro Y4UTenro. ABTOp pado-yeill mporpaMMbl BIpaBe
YBEJIMYUTH WIN YMEHBIIUTh MPEUIOKECH-HOE YHCIIO y4eOHBIX 4acoB Ha TEMY,
4TOOBI YIIIyOUTHCSI B TEMAaTHKY, 0oJjee 3aWHTEPECOBABIIYI0 YYCHHUKOB, HIIH
HANPaBUTh YCHIHMA Ha IIPEONOJICHHE 3aTpyAHEHHH. JlOmMycTHMO TaKkKe
JIOKaJIbHOE Iepe-paclpeneNieHie W IePecTaHOBKA 3JIEMEHTOB COJIEpKaHU
BHYTPH JaHHOTO Kiacca. KomnuecTBo mpoBEepOYHBIX PadoT (TeMaTHUIeCKHit
U HUTOTOBBI KOHTPOJb KayecTBa YCBOSHMS Y4eOHOTO MaTepuala) U MX THII
(camMocTOATENIbHBIE W KOHTPOJBHBIE pPAOOTBI, TECTbI) OCTAIOT-CS  Ha
ycMOTpeHHe yuutens. Tarke yduTenb BIPABE YBEIWYUTh WM YMEHBIIHUTH
YHCI0 Y9eOHBIX YacoB, OTBEAEHHBIX B [IpumepHoii pa-Ooueit mporpamme Ha
0000IIeHne, TIOBTOPEHHE, CHCTEMATHU3alWI0 3HAHUKA  OOYyJarOIIIXCS.
EnvHCTBeHHBIM, HO NPUHIHUIHAIGHO BaXXK-HBIM KPUTEPHUEM, SIBISCTCS
JOCTIDKEHHE Pe3yJIbTaTOB O0YUeHNs, yKa3aHHBIX B HACTOAIIEH MporpaMmme.

8 TIpumepnas pabouast
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IIPEJIMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

OcBoenue yueOHOro mpeaMera «MaremMaTukay JO/DKHO O0ecrevn-BaTh
JOCTIKCHHE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHs —Cle-AYHOLIHX
JIMYHOCTHBIX,  METANpPEJAMETHBIX M  MPEAMETHBIX  00pa30Ba-TENbHBIX
pEe3yabTaToB:

JIMYHOCTHBIE PE3VJIbTATHI

JIndHOCTHBIE — pe3yNbTaThl  OCBOCHUS — IPOrpaMMbl  ydeOHOrO  Tpea-mMera
«MaTeMaTuKa» XapaKTepU3YyOTCs:

Ha’I’pI/IOTI/I‘IeCKOC BOCIITMTAaHUE!

MPOSIBIEHUEM HHTEpeca K TMPOILIOMY M HACTOSIIEMY POCCHICKOM
MaTeMaTUK{, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTIDKEHUSM POCCHUI-CKUX
MaTeMAaTUKOB U POCCHUHCKONW MaTEeMaTUYECKOM WIKOJIbl, K HC-TIOJIb30BAHUIO
9THX JOCTH)KEHHH B IPYrMX HAyKaxX W MPHKIATHBIX chepax.

Fpamz{aHCKoe U TYXOBHO-HPABCTBEHHOC BOCIIUTAHUE!

TOTOBHOCTHIO K BBIMIOJTHEHUIO OOS3aHHOCTEW Tpa)KIaHMHA U pea-JTU3aluu
€ro npas, NPEJICTABICHHEM O MaTeMaTHYECKUX OCHOBaX (DyHKIMOHHPOBAHHUS
Pas3IUYHBIX CTPYKTYD, SIBJICHHUH, IPOLEAYp rpakaaHCKOro obmmecTBa (BHIOODHI,
OIPOCHI U MP.); TOTOBHOCTBIO K 00CY)KICHHIO 3TUUECKUX IPOOIIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHXEHUH HAayKH, OCO3HAHMEM Ba)KHOCTU
MOpPaJIb-HO-3THYECKUX MPUHIUIIOB B JICATEILHOCTH YUEHOTO.

TpynoBoe BociuraHue:

YCTAaHOBKOH Ha aKTMBHOE Y4YacTHE B pPELIEHMM MPAKTUYECKUX 3a-Jad
MaTeMaTH4ecKoil HalpaBIeHHOCTH, OCO3HAHUEM Ba)KHOCTH Ma-TEMAaTHUECKOr0
00pa3oBaHusl Ha POTSDKEHUH BCEH YKU3HU ISl YCTIEITHON MPOeCcCHOHATBHOM
JeATENbHOCTH U pa3BUTHEM HE0OXO-AUMBIX YMEHH; OCO3HAaHHBIM BBIOOPOM U
MIOCTPOEHUEM HHIWBUAY-aJIbHOH TPAaeKTOPUM O00pa3oBaHHA U HKU3HEHHBIX
IUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB M OOLIECTBEHHBIX ITOTPEOHOCTEH.
OcTeTndeckoe BOCIUTaHUE!

CHOCOOHOCTPIO K 3MOLMOHAIBHOMY U O3CTETHYECKOMY BOCIPHS-THIO
MaTEMaTHYECKUX OOBEKTOB, 3a/1a4, PELICHUH, PACCYyKICHUN; YMEHUIO BUACTH
MaTEMaTH4ECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

MATEMATHKA. 5—9 xmnaccel 9



HEHHOCTI/I HAayY4YHOI'O IMO3HAHUA:

OpI/IEHTaHI/Ieﬁ B JOCATCIIBHOCTH Ha COBPEMCHHYIO CHUCTEMY Hay4d-HbIX
HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHEBIX 3aKOHOMECPHOCTAX Ppa3BUTUA YC-JIOBCKA,
nopupoabl n 06mecn;a, IIOHAIMaHHEM MaTeMaTHYEeCKON Ha-yKHl Kak C(bepm
YeJI0BEUECKOU JACATCIIBHOCTH, 3TAaIlOB eé pa3BUTUA
1 3HAYUMOCTHU JUJIsL pa3BUTHUA OMWBHIIN3AIIUN, OBJIaJICHUEM S3BIKOM
MaTeMaTHKH U MaTeMaTHUECKOI KyJ'II:TypOﬁ KaK Cp€ACTBOM IO3HA-HUA MHPA,
OBJIaJICHUEM HpOCTeﬁIHPIMPI HaBBIKaMH HCCHGHOBaTeHL-CKOﬁ JACATCIIBHOCTH.

duznueckoe BOCIIUTaAHHUC, CI)OpMI/IpOBaHI/Ie KYJIbTYpbl 3J0POBbA U 3MOLHNO-
HaJIBHOI'O 6narorlonyq1/151:

TOTOBHOCTBIO TMPHUMEHSATh MaTEMAaTHYCCKAC 3HAHUS B HHTEPECaxX CBOETO
3I0pPOBbs, BEICHHUS 30POBOTO o0OOpaza JKU3HU (3I0POBOC IH-TaHHE,
cOaaHCUPOBAHHBIA PEKUM 3aHATHH W OTIBIXA, pEryspHas Qu3HuecKast
AKTUBHOCTH); C(OOPMHUPOBAHHOCTHIO HABBIKA pediieK-CHH, TPU3HAHUEM CBOCTO
IpaBa Ha OIIHUOKY M TAKOT'O XK MpaBa JPyroro 4ejaoBeKa.
DKOJIOTHYECKOE BOCIIUTAHHE:

OpHeHTaHHCﬁ Ha HpI/IMCHCHI/IC MaTEMATUYCCKUX 3HaHPII>lI JJIs1 pe-H_IeHI/Iﬂ
3amad B O0ONAacTH COXPaHHOCTH OKDYXKAIOWIEH Cpe/ibl, IUIAHH-POBAHUS
HOCTyHKOB N OLUCHKH UX BO3MOXXHBIX IIOCJIICACTBUU JIA Opr)KaIOHlePI Cpe}lbl;

OCO3HAHUEM TIIO0ATBLHOTO XapaKkTepa JKOMO-THYSCKHX MPOOJIeM U MyTeH WX
peluenus.

JlnuHOCTHBIE — pe3ynabTaThl, OOCCHEUYMBAIOIIME AAANTALMI0O OOYdYalomerocss K  H3-
MEHSIOIIUMCSI YCIIOBHSIM COLIMATBbHOM U IPUPOIHON CPeabl:

TOTOBHOCTBIO K JICHCTBHSAM B YCIOBHAX HEONPEAETEHHOCTH, MO-BBILICHHIO
YPOBHSI CBOEHI KOMIIETEHTHOCTH 4Yepe3 IPaKTHYECKYI0 AEATENbHOCTb, B TOM
YuCIle YMEHHE Y4YUThCA y OPYrux Jrofed, mpu-oOperaTb B COBMECTHOM
JeATENbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIMH U3 OIBITA APYIHX;

HEOOXOJMMOCTBIO B (OPMHPOBAHMM HOBBIX 3HAHMH, B TOM YHCIE
(GbopMynHpOBaTh HWJEH, MOHSTHS, TUIIOTE3bl 00 O0BEKTaX W SIBJIC-HUSX, B TOM
YHClie paHee He W3BECTHBIX, OCO3HABATH ACPUIMTHI COOCTBEHHBIX 3HAHUH M
KOMIIETEHTHOCTEH, IJIAaHUPOBATh CBOE pa3-BUTHUE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHTYalUIO, BOCIPUHH-MAaTh
CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATH
NPUHAMAaeMBbIe PEIIeHUs U AeHCTBUS, (OPMYIH-POBATh M OLEHUBATH PHCKH H
TIOCTIEZICTBHSA, (POPMHUPOBATH OIIBIT.
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METAIIPEAMETHBIE PE3VJIbTATHI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOrPaMMbl y4eOHOro mpeaMeTa
«Marematuka» XapaKTEePU3yIOTCS OBJIaJICHHEM VHUBEP-CATbHLIMU
NO3HAGAMETNbHBIMU  OCLICMBUAMY, VHUBEPCAIbHLIMYU KOMMYHUKAMUGHbIMU
OeticmeuaMYU U YHUBEPCATIbHbIMU Pezy-IAMUGHbIMU OeliCEUAMU.

1) Vuusepcanvhvie — nosmasamensHvie  Oelicmeus — obecnedusa-iom
Gopmuposarue 6a308bIX KOSHUMUGHBIX NPOYECCO8 0OYUaIO-WUXCs (0C80eHUe
Memo008 NO3HAHUSL — OKPYICAIOWe20 MUpd, Npu-MeHeHue JOSUYECKUX,
UCCIe008amenbCKUX onepayull, yMeHul pabomams ¢ ungpopmayuetr).

Bba3oBble nornyeckue AeHCTBUA:
6 BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU MaTeMa-
TUYECKHX OOBEKTOB, TOHSATHH, OTHOIICHMH MEXIYy TIOHATHAMUY,
(opMynHpOBaTH ONpeNeNeHHs TOHATHI; yCTaHAaBIUBATH CyIIe-CTBEHHBIH
MPU3HAK KiIacCH(UKAIUK, OCHOBAaHHWS [yl OOOOLICHWS W CpaBHEHMS,
KpUTEpHUHU IPOBOJUMOr0 aHAIN34;
6 BOCIIPUHUMATh,  (OPMYJIHUpPOBAaTh M  NpPeoOpa3oBBIBATH  CYXKICHHUS:
yTBEpAMUTENbHbIE M OTpPHUIIATETbHbIC, €AWHMYHbIC, YacTHbIE M O0-IIHE;
YCIIOBHBIE;
BBIIBIIATE MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPO-
TUBOpEYHs B (haKTax, JaHHBIX, HAOIIONCHUSX M YTBEPKICHUSX; MIPEAIaraTh
KPUTEPUH 711 BBIIBJICHUS 3aKOHOMEPHOCTEN U NMPO-TUBOPEUHIA;

J€J1aTh BBIBOJBI C HCITIOJIb30BAHUEM 3aKOHOB JIOTUKU, NEAYKTHBHBIX
U HWHAYKTUBHBIX YMO3AKJIIOYC€HUH, YMO3AKJIFOUCHHUH 110 aHAJIOTHH

pa3bupars I0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPIKICHHN (IIPS-MbIE U OT
HPOTUBHOr0), IPOBOANTH CAMOCTOSATEIBHO HECIOXKHBIE I0KA3aTeIbCTBA
MaTeMaTH4YeCKUX (DAKTOB, BBICTPAHUBATh AapPry-MCHTALHMIO, IPUBOIHUTH
HPUMEpPBI 1 KOHTPIIPUMEPHI; 000CHOBBI-BaTh COOCTBEHHBIC PACCYKICHNU;
BbIOMpaTh croco0 peieHus yd4eOHOW 3aiadyu (CpaBHUBATH HE-CKOJIBKO
BapHAHTOB pCLICHWs, BHIOMpaTh Haubolee MOAXOMAUA C ydérom
CaMOCTOSITEIbHO BBIICJICHHBIX KPHTCPUEB).

ba3oBrie ucciieqoBaTeabCcKue IENCTBUA:

(2]

o

(2]

(2]

6 HCIIONIB30BATh BOIPOCH KaK HCCICAOBATEIbCKUN MHCTPYMEHT II0-3HAHHS,
(dbopMynrpoBaTh BONPOCHI, (UKCHUPYIOLME IMPOTHBOpE-4He, MpodiieMy,
CaMOCTOSITESIPHO ~YCTAHABIMBATH KMCKOMOE H [JaH-HOE, (HOPMHPOBATH
TUIOTE3Y, ApIYMEHTUPOBATH CBOIO MTO3ULIUIO, MHEHHUC,
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6 IPOBOJUTH IO CAMOCTOSTEIIFHO COCTABJICHHOMY TUIAHY HECIOXK-HBIH
9KCIIEPUMEHT, HEOOIIBIIIOE HUCCIIeIOBaHKE M0 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTEeMaTHIEeCKOro 00BhEKTa, 3aBUCUMOCTEH 00BEK-TOB MEXITy COOOMH;

6 CAMOCTOSITEIIFHO (hOPMYITHPOBATH O0OOIIECHHS W BBEIBOJBI IO Pe-3yJIbTaTaM
MIPOBENEHHOTO HAOIIOJICHUS, WCCIICIOBaHUS, OICHHU-BATh JIOCTOBEPHOCTH
MTOJTYYCHHBIX PE3YJILTaTOB, BBIBOIOB M 0000-IIICHHI;

6 MPOrHO3MPOBATH BO3MOXKHOE PA3BUTHUE ITPOLIECCA, @ TAKKE BbI-ABUIaTh IIPECAIIOI0KEHHUSA O €ro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ uadopmarmeii:

6 BBISIBIISITH HCIOCTAaTOYHOCTh n M30BITOYHOCTE I/IH(bOpMaL[I/H/I, JaH-HbIX,
HCO6XOHI/IMBIX JUI pEHICHUA 3a0a4U;

6 BLIﬁI/IpaTL, aHanmn(goaaTL, CUCTEMATU3UPOBATE U  HUHTEPIIPETU-POBATH I/IHd)OpMaLH/I}O
Pa3JINIHBIX BUAOB U (DOPM IPEACTABIICHUS

6 BBIOUpaTh (OpPMY TMpeAcTaBiieHUusT WHPOpMAIMM W WILIIOCTPHPO-BATh
peliaeMble 3aqaudl CXeMaMH, [IuarpaMMaMM, WHOM Tpadu-KoiH W uX

KOMOHHAIIUSIMH,
6 OLlCHUBATh Haﬂé)KHOCTL PIH(bOpMaLIHH IO KPUTECPUAM, MNPEAIO-)KCHHBIM YYUTCIEM HWIIH

copMyTMPOBAHHBIM CAMOCTOSTENIBHO.
2) VHueepcanvHbie KOMMYHUKAMUBGHBIE OCliCEUsL 06eCneyu-6aom
ChOpMUPOBAHHOCb COYUANLHBIX HABLIKOE8 06Yuaiowuxcst. OOIIeHHe:

6 BOCIIPUHUMATH U (pOPMYIHPOBATH CY)KIECHUSI B COOTBETCTBHHU C YCIOBUSIMH
U LensIMU OOLICHWs; SICHO, TOYHO, I'PaMOTHO BBIPa-aTb CBOIO TOYKY
3peHUs] B YCTHBIX U IHMCHMEHHBIX TEKCTaX, Ja-BaThb IMOSCHEHUS IO XOAY
pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOIYYEHHBIH pe3yIbTarT;

6 B X0ZIe 00CY)KICHH 3aaBaTh BOIPOCHI II0 CYLIECTBY 00CYKaae-MOi TeMBI,
npo0JIeMbl, pelaeMoil 3a71a4n, BBICKa3bIBaTh MJIEH, HAaLlCJICHHbIE HA MTOUCK
pelLIeHNs; COIOCTaBIIATE CBOU CY)KJICHUS
C CY)XICHUSMHU IPYTUX yYaCTHHKOB JAMajora, OOHapyXHBaTh pa3-TH4de H
CXOACTBO MO3ULHK; B KOPPEKTHOH (hopMe (OpMyIHpO-BaTh Pa3HOITACHS,
CBOM BO3PAXKEHHS;

6 OIPEACTABJIATh PE3YJIbTAaThl PEUICHUSA 3aJa4d, OSKCIICPUMEHTa, MC-CIICI0BaHMAA,
MPOEKTa; CaMOCTOSTENbHO BbBIOMpaTh (hOpMaT BBICTY-IUIGHHS C Y4E6TOM 3aaad
Mpe3eHTalul U 0OCOOCHHOCTE! ayauTOPUH.

CotpyaHHYIECTBO:

6 IOHMAMAaTh U HCIIONb30BAaTh IPEHMYIIECTBA KOMAHAHOW H HHIU-BHIyalbHOW pabGOTHI IpH
peIICHNH y4eOHBIX MATEMaTHICCKUX
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3aja4y; MPUHAMATH IIeNlb COBMECTHOW JICATEIBHOCTH, IUIAHHPO-BaTh
OpraHU3al{I0 COBMECTHOW paboThl, paclpeAeNnsiTb BHABL  pa-00T,
JIOTOBAPHUBATHCSA, OOCYXJATh TPOIECC M Pe3ylnbTaT padoTH; 0000maTh
MHEHHS HECKOJIbKHX JIIOJICH;

6 yIaCTBOBaTh B TpPYNIOBBIX (opMax paboTel (oOcyxkneHus, oOMeH
MHEHHSMH, MO3TOBBIE IITYPMBI U JIp.); BBIMOJHATH CBOK YacTh pabOThI U
KOOPJUHUPOBATH CBOU JICHCTBHUS C IPYTHMMH YWICHAMH KOMAaH/IbI; OLICHHBATh
KauecTBO CBOEro BKIaga B OOMHMIl MHPOAYKT MO  KPUTEPHSIM,
chOpMyTHUPOBAHHBIM YYACTHHUKAMH B3aHMOJICH-CTBHSL.

3) Vuusepcanvhuie pezynamugHsle Oeticmeust obecneuusaiom
Popmuposarue cMbiCIO8bIX YCMAHOBOK U JHCUSHEHHBIX HABIKOG JUYHOCTIU.
Camoopranuzarnsi:

6 CAMOCTOSITENIBHO COCTABIATH IUIaH, allTOPUTM pEIIeHUs 3afadd (WIN €ro
4acTh), BBIOMpATh CHOCOO0 pEICHHS C YYETOM HMMEIOIIUX-CS PECYPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTUpOBaTh W  KOPPEKTHUPOBATH
BapUaHTHI PElIeHU ¢ yIETOM HOBOI UH(OpMaA-LIUH.

CaMOKOHTPOJIB:

6 BJIQJCTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca W Pe3ysibTara pPeIICHHUs
MaTeMaTHYECKON 3aJ1a4uu;

6 IPEBUICT TPYIHOCTH, KOTOPbIE MOIYT BO3HMKHYTh MpU pelIe-HUU
3aJaud, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, HAHEHHBIX OIIUOOK, BBISABICHHBIX TPYA-HOCTEH;

6 OLICHMBATh COOTBETCTBHE PE3YJbTaTa AEATENBHOCTH IOCTABJICH-HON LEIH U
YCIIOBUSIM, OOBACHATH NPHYMHBI JOCTHKEHHMSA WM HENOCTI)KCHHUS LEH,
HAaXOMUTh OLIMOKY, AaBaTh OLIEHKY PHOO-PETEHHOMY OIBITY.

IMPEJIMETHBIE PE3VJIBTATHI

[IpenmertHsie pe3ynbTaThl ocBoeHUs [IpumepHOit pabodeii mpo-rpaMMBl IO
MaTeMaTHKe MpEeCTaBlIeHBl 110 TogaM OOY4YEeHHS B Cle-IyIOIINX paslenax
IporpaMMbl B paMKax OTHENBHBIX KypcoB: B 5—06 Kimaccax — Kypca
«Matematuka», B 7—9 Kimaccax — KypcoB «Anredpa», «['eomerpusy,
«BeposITHOCTD U CTAaTUCTHKAY.

Pa3BuTHE NOrHYECKNX MTPEACTABICHNI W HABBIKOB JIOTHYIECKOI'O MBIIIJICHUS
OCYIIECTBIISETCS HA IPOTSDKEHUH BCEX JIET O0y4eHHsS B OCHOBHOM IIKOJE B
paMKax BCeX Ha3BaHHBIX KypcoB. [Ipenmonara-
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€TCs, YTO BBIITYCKHUK OCHOBHOM IIIKOJBI CMOXKET CTPOUTH BBLICKA3bI-BaAHUSA U
OTpULIAHUA BLICKa?,LIBaHPIfI, pacrno3HaBaTb HNCTUHHBIC u JIOXKHBIC
BBICKAa3bIBaHUS, IIPpUBOAWTH IMpUMEPLL n KOHTPIIPUMEPHI, OBJIaACCT
NOHATHUAMU: OHNPCACICHUE, aKCHOMaA, TCOpeMa, [J0Ka3a-TCIbCTBO — U
HAYIUTCA UCIIOJIb30BATh UX IIPU BBINIOJIHCHUHU y‘[e6'HBIX n BH€y‘I€6HHX 3ajJa4.

14 IIpumepnas pabouast
porpamma



IIPUMEPHAS PABOYAS IPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHKA». 5 6 KJIACCBbI

HEJIN U3YUEHUA YYEBHOI'O KYPCA

[TpuopureTHBIME HETSIMHA 00YUEHHsI MaTeMaThKe B 5—6 Kiaccax
SIBIISTFOTCSI:

6 IPOAOJKCHUC CbOpMI/IpOBaHI/ISI OCHOBHEIX MaTEMATHYECKHX IIOHS-THH (‘II/ICHO,
BCJIMYMHA, TI'COMETpUYECCKas d)Hpra), O6CCHC‘1HB3}O-IHPIX NPpEEMCTBCHHOCTb U
NEPCHEKTUBHOCTE MATEMATUICCKOI'O 00-
pa3oBaHMsl 00YUArOIHXCS;

6 pa3BUTHUC UHTECIIJICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH 06y-‘-IaIOH_II/IXCH,
IMO3HaBaTEILHOU AKTUBHOCTH, HCCICI0BATCIbCKUX yMeHHﬁ, HHTEpPECA K
HU3Y4YCHUIO MATCMATUKU,

6 MoJBEACHUC oGyl{aromecn Ha JOCTYIIHOM [UJI1 HHUX YPOBHE K OCO3HAaHHUIO B3aUMOCBA3U
MAaTEMATHKH U OKPYXKAIOIIEro MUpa;

6 opmupoBaHKe (YHKIIMOHATHHOW MAaTEMaTHYECKOW IPAMOTHO-CTU: YMEHHS
pacrmo3HaBaTh MaTEMAaTHUYECKHE OOBEKTHI B pPeajb-HBIX JKH3HEHHBIX
CUTyallUsiX, NPHUMEHATb OCBOCHHBIE YMEHHUS JUIsl DPELICHHsS NPAKTUKO-
OpUEHTUPOBAHHBIX 3a1a4, HHTEPIIPETU-POBATH MOJYYECHHBIE PE3YIbTAThl U
OLICHMBATh UX Ha COOTBET-CTBUE MPAKTUYECKON CUTYaIUH.

OcCHOBHBIC JTMHUM COJAEP)KaHUs Kypca MaTeMaTWKd B 5—6 Kiac-cax —
apudmeTnyeckas U TeOMETpHUYECKas, KOTOPbIE Pa3BUBAIOTCS MapauICNBHO,
KaXk[ass B COOTBETCTBHH C COOCTBEHHOW JIOTMKOM, OIHAKO, HE HE3aBHCHMO
OllHAa OT JpPYrOi, a B TECHOM KOHTAKT€ W B3aUMOIEHCTBUHU. Tarxxe B Kypce
MIPOUCXOJUT 3HAKOMCTBO C OJJie-MEHTaMH aireOpbl M OHMHCATEIbHOU
CTaTUCTHUKH.

W3ydenne apuMeTH4eckoro MaTepuana HauMHAETCsA CO CHCTe-MaTH3allHuu
U Pa3BUTHA 3HAHUM O HATypalbHBIX YHCIIAX, MOTY-UYCHHBIX B HAYaJIbHOM
mkone. IIpm 3TOM COBEpPIIEHCTBOBAHHE BBI-UHCIUTEIBHOH TEXHUKH H
(opMHpOBaHHE HOBBIX TEOPETHYECKMX 3HAHMI coyeTaeTcsi ¢ pa3BUTHEM
BBIYUCIIUTETIBHON KYIBTYPhl, B YACTHOCTH C OOy4YEHHEM IIPOCTEHIIINM
npuéMaM TNPUKUIKA W OLEH-KM Ppe3yNbTaTOB BblUMCICHUA. I3ydeHue
HaTypaJbHBIX YHCEI MPO-J0JKAETCS B 6 Kacce 3HAKOMCTBOM C HAa4aJIbHBIMH
TIOHATHSAMH TEOPUH AETUMOCTH.

Hpyroii KpymHBIA OJIOK B COmEp)KaHUH apuPMETHIECKON JIHHUM — 3TO
npodu. Hagano u3ydenns: OOBIKHOBEHHBIX M JIECSITHIHBIX IPO-0€ii OTHECEHO K
5 xmaccy. DTO TEpBBIH 3Tall B OCBOCHHWH JApOOEH, KOTAa TPOUCXOTUT
3HAKOMCTBO C OCHOBHBIMH H/IESIMH, TOHITHSIMH
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tembl. [Ipn 3ToM paccMoTpeHne OOBIKHOBEHHBIX ApoOeil B MONHOM 00BEME
TIPE/IECTBYET U3YUYEHHIO AECSITUYHBIX ApOOEH, YTO Leneco-00pa3sHo ¢ TOUKH
3peHMs JIOTMKHM W3JI0KEHUS YMCJIOBOM JIMHUM, KOTrJa NpaBwia AEHCTBHH C
JECTUIHBIMHU JIPOOSIMH MOKHO OOOCHO-BaTh YXK€ M3BECTHBIMHU aJITOPUTMaMHU
BBINOJHEHHS JIEHCTBHI C OOBIKHOBEHHBIMH JIpOOSMH. 3HAKOMCTBO C
JNECATHYHBIMU ~ JIPOOSIMM  PacIIMPUT  BO3MOXKHOCTH  JUIsl  [TOHHMaHUS
o0ydJaromuMucss TpHU-KIaJHOTO NPUMEHEHHS HOBOM 3alluCH IpPH H3YYEHUH
JpYTruX Tpea-MEeTOB M IpU IpaKTHUYecKoM ucnonb3oBaHud. K 6 kmaccy
OTHECEH BTOpPOW 3Tam B U3y4eHHHU APOOEH, Ilie TPOUCXOANUT COBEPIIEHCTBO-
BaHHE HABHIKOB CpaBHEHHS M NpeoOpa3oBaHMsl OpoOed, OCBOEHHE HOBBIX
BBIUMCIIUTENBHBIX AJTOPUTMOB, OTTAUYMBAHHE TEXHUKU BBI-UHCICHHUH, B TOM
Yuce 3HaYeHUH BBIPAXKEHHUH, COJEpPIKaIINX U OOBIKHOBEHHBIE, U JICCITHYHbIC
JIpoOH, YCTaHOBJIEHHWE CBSI3€H MeEX-Ily HUMH, pacCMOTpEHHE MpPUEMOB
pelieHus 3agad Ha OpoOu. B Ha-uanme 6 Kmacca MPOMCXOTUT 3HAKOMCTBO C
MIOHATHEM TIPOLIEHTA.

OCcoOEHHOCTRIO HU3YUCHUS ITOJIOKUTCIIBHBIX U OTPULATCIBHBIX YN -CCJI SABJIACTCA
TO, YTO OHH TaKKe MOTYT paccMaTpHUBaThCs B HECKOJIb-KO 3TaIoB. B 6 kmacce B
HavaJiC U3y4CHUs TEMBbI «[TonoxxurenbHbIC
U OTpHULATENbHBIE YHcia» Belgenserca nmoarema «llemele umcna», B pamkax
KOTOpOM 3HAKOMCTBO C OTpHUATCIbHBIMH 4YWUCJIaMHU W JCU-CTBUAMH C
MOJIOKUTCIBbHBIMHA W OTPHULATCIbHBIMHU YUCJIAMH TIPOHUC-XOJUT Ha OCHOBE
COJICPKATENBHOIO MOAX04a. JTO MO3BOJIAET HA JO-CTYIIHOM YPOBHE
MO3HAKOMHUTh YyYalIUXCs MPAKTUYECKH CO BCEMU OCHOBHBIMM IOHITHUSIMU
TeMbl, B TOM 4YHCI€ W C I[paBWJIaMHU 3HAaKOB TIPU  BBIIOIHEHUU
apupMeTHYecKux neicTBhid. V3ydeHue palMo-HaJIBHBIX YKCENl HAa ITOM HE
3aKOHYHUTCS, a OyleT NMpPOROIDKEHO B Kypce aireOpsl 7 Kiacca, 9TO CTaHeT
CJIEAYIOLIMM TIPOXOJOM BCEX IPHUHIMIIHAIBHBIX BOIPOCOB, TEM CaMbIM
paszeneHue TpyIHOCTel obJerdaeT BOCIPUATHE MaTepHaa, a pacipeneiicHue
BO BPEMEHH CIIOCOOCTBYET MPOYHOCTHU MPUOOPETAEMBIX HABBIKOB.

ITpu o0yueHnH pemeHnIo TEKCTOBBIX 3a/1ad B 5—06 KJ1accax UC-TIONMb3YIOTCS
apudmernyeckre NPUEMBI pelleHns. TeKCTOBBIE 3a/Jadud, peIlaeMble HpH
0TpabOTKe BBIYMCIHMTEIBHBIX HABBIKOB B 5—06 KiaccaX, pacCMaTpHBAIOTCH
3aJaudl CIEAYIOUIMX BHUIOB: 33a4d Ha JABM)KEHHE, HA YacTH, Ha MOKYIIKU, Ha
paboTy U IIPOU3-BOIUTENBHOCTD, HA MPOLICHTHI, HA OTHOLICHUS U MPOMOPIIHH.
Kpo-me Toro, oOydarommecss 3HAKOMSTCA C OpUEMaMHU pelIeHHs 3a1ad
mepebopoM BO3MOXKHBIX BAapHAHTOB, ydarcsi paboTath ¢ HH(OpMa-IHeH,

NpeNCTaBICHHOH B (popMe TaOJIHI WITH JHarpaMMm.

B TIlpumepHnoii pabodeii mporpamme NpeaycMOTpPEeHO (GOpMUPOBa-HHE MPOIEACBTHYECCKHX
anredpanvecKux npencraBieHuil. byksa
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KaK CHMBOJ HEKOTOpOrO YHCJIa B 3aBUCHMOCTH OT MAaTe€MaTU4eCKOro
KOHTEKCTa BBOJWUTCS TOCTENEHHO. bDyKBeHHass CHMBOJNHKA MIMPOKO
WCTIONB3YeTCsl TPEXJe BCEro /Uil 3alMCH  OOLIMX YTBEPXKACHHH W
TpeIoKeHnH, (GopMyl, B YaCTHOCTH Uil BBIYMCICHUS T€OMETPHU-YECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTEISH» YHCIIA.

B kypce «Marematukn» 5—6 KIaccoB TpeACTaBI€HA HarjsaHas
TEOMETpUsl,  HampaBlieHHas Ha  pa3BHTHE  OOpa3HOTO  MBIILICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKCHUS, N300Pa3UTEIBHBIX YMEHUH. JTO BayKHBIN
3Tall B M3YYEHHUM T'€OMETPUH, KOTOPBI OCYLIECTBISETCS Ha HAarJsIHO-
MIPaKTHYECKOM YPOBHE, OIMPAeTCsl Ha HarJsIHO-00-pa3HOE MBIIIICHHE
oOyuvatomuxcsi. bospmas poib OTBOIAMTCS NpakK-TUYECKOW JIEATENbHOCTH,
OIBITY, OKCIIEPUMEHTY, MOoJeaupoBanoo. OOydaronyecss 3HAKOMSTCS C
TEOMETPUUECKMMHU (UI'ypaMH Ha IDIO-CKOCTH M B TPOCTPAHCTBE, C HX
MPOCTEUIIMMHI KOHPUTYpAIUsMH, yJaTcsi N300pakaTh UX Ha HETMHOBAHHOH M
KJIeT4aTol Oymare, paccMaTpuBAalOT MX IpocTeiline cBoiicTBa. B mpomecce
W3Y4YEHUs HAIJISHOW T€OMETPUH 3HAHMS, MOJTYUeHHbIE 00yJarolMHUCs B Ha-
YaJIbHOM IIKOJIE, CUCTEMATH3UPYIOTCSA U PACILIUPSIOTCS.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIJIAHE

CornacHo yueOHOMY IUIaHy B 5—6 KjlaccaX M3y4aeTcsl HHTerpU-pOBaHHBIH
npenmer «MaTemaTrkay, KOTOpbI BKJIIOYAeT apudMe-THIeCKHH MaTepuall U
HarjisAHyt0 T€OMETPUIO, a TAKKE HpOl’Ie}IeﬁB-TI/I‘{eCKI/IG CBCACHHUS U3 anrerl)l,
3JIEMEHTHI JIOTUKHU U Hayajia ONU-CaTeIbHON CTaTUCTHUKU.

VYueOHBIN TUIaH HAa U3y4eHHE MaTeMaTHKH B 5—6 KiaccaX OTBO-IHMT He
MeHee 5 ydeOHbBIX 4acoB B HEAEINIO B TEUEHHE KaXKAOro rofa 00y4eHHs, BCEro
He MeHee 340 y4eOHbIX YacoB.

COJAEPXXAHUE YUEBHOI'O KYPCA (ITIO TOJAM OBYUEHU )
5 knace
Hamypanosuuie uucna u nynp
Harypanbaoe umcio. Psg HatypaneHbix uncen. Yucno 0. M3o-Opaxenue
HATYpaJbHBIX YHCENI TOYKAMH Ha KOOPAUHATHOH (YHCIO0-BOI) MPSIMOM.
IlozummonHas cucremMa cuMcieHus. Pumckas Hymepalus Kak IpUMeEp

HETO3UIMOHHON CHCTEMBI CUNCIICHHUSI. ,HCC;ITI/ILIHaH CHUCTC-Ma CHHCIICHHUA.

CpaBHeHHE HATypalbHBIX 4HCEN, CPaBHGHHE HATypalbHBIX uHcend ¢ HyméM. CHocoObI
cpaBHeHHs. OKpYyTIICHHE HATypalbHBIX YHCEIL.
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CroxeHne HaTypaJdbHBIX UHCEN; CBOWCTBO HYJIS IIPU  CIIOXKEHHH.
Berunranne xak JeicTBre, 0OpaTHOE CIIOKEHHIO. Y MHOXKEHHE Ha-TypajbHBIX
YHceN; CBOWCTBA HYNS M €AMHUIBI IPU YMHOXKEHNU. [leneHne kak jaeiicTBue,
obOpaTHOe yMHOXXEHHIO. KOMITOHEHTHI JAEH-CTBHI, CBSI3b MEXIy HHUMHU.
IIpoBepka pesynbTaTa apudmerndec-koro newcTus. IlepemecturensHoe H
coueTaTellbHOE  CBOMCTBAa  (3aKOHBI)  CIOKEHUsIT WM YMHOXEHHS,
pacrpeneuTeIbHOe CBOUCTBO (3aKOH) YMHOKCHUS.

Hcnone3oBanue OykB Juis 00O3HAYCHHSI HEM3BECTHOI'O KOMIIO-HEHTa M 3allUCH CBOWCTB
apupMETHIECKUX JCHCTBUI.

Jlenmutenu W KpaTHBIE YHUCIA, PA3IOKECHHEC Ha MHOXHUTEIH. [Ipo-cThie u
cocraBHble uncia. [lpusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM.

CreneHb C HATypaJbHBIM I[OKa3aTeleM. 3alKCh YWCIA B BHIC CYMMBI
Pa3psTHBIX CIaracMbIX.

UucnoBoe BbIpakeHUE. BbluncieHMe 3HAYEHWH YUCIIOBBIX BbI-Pa)KCHUU;
MOPANIOK  BBIMOJIHEHUs1 JeiicTBui. Mcmonb30BaHME MpPU  BBIYHMCICHUSX
MIEPEMECTUTENILHOTO U COYETATENIbHOIO CBOWCTB (3aKOHOB) CIIOXEHHS U
YMHOX€EHMSI, paCIPECIUTENBHOIO CBOMCTBA YMHOXKEHUS.

/poou
[IpeacraBnenne o xApoOM Kak cHoco0e 3amichd  4YacTh  BEJIWYHHBIL.

OObikHOBeHHBIE JIpobu. [IpaBuiibHBIE W HelpaBuibHBIE 1podu. CMme-lIaHHas
Jpo0Ob; Mpe/CTaBICHUE CMEUIAHHOW APOOM B BHIE HEIpa-BUIILHOW ApOOH U
BBIJICJICHUE LIEJIOW 4YacTh YWCiIa W3 HENpaBWIbHOM Jpodu. M3obpaxeHue
Ipobell ToukaMu Ha 4YHCIIOBOH TpsiMoil. Oc-HOBHOE CBOWMCTBO JIpOOH.
Cokpamenue apobeii. [lpuBemeHne npoOM K HOBOMY 3HaMEHATENIO.
CpaBHeHue qpo0Oeid.

CioxeHne u BBIYUTaHUE JpoOeil. YMHOXKEHHE U JIeJeHUe JpoOei;
B3aUMHO-00paTHble IpoOu. HaxokaeHwe dYacTH LENoro W LEeJoro Io ero

qacCTHu.

Jecstuanas 3anuck apobdeit. [IpencraBienue aecaTHIHOM ApoOU
B BH/JE OOBIKHOBEHHOMU. VI300paskeHne NeCATUUHBIX 1po0el TOUKa-MU HA YHCIOBOM MPSMOA.
CpaBHEHME IECATHYHBIX IPOOCH.

Apudmernueckue IEHCTBHS C IeCATHIHBIMU Apo0simu. OKpyrie-Hue
JECATUIHBIX IPOOEH.

Pewienue mexcmosuix 3a0au

Pemrenne TekcTOBBIX 3amad  apUPMETHUECKHM CriocoboMm. Peme-aue
JIOTMYECKHX 3a7ad. Pemenne 3agad nepebopoM Bcex BO3MOXK-HBIX BAPHAHTOB.
Hcnionp3oBaHue NpH pelIeHUHN 3a1a4 TaOJIUI] U CXEM.
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Pemenne 3amay, copepikalux 3aBUCHUMOCTH, CBSI3BIBAIOLINE BE-JIMYHMHBIL
CKOpOCTb, BpEMs, pPACCTOSHHUE; IIeHa, KOIWYECTBO, CTOU-MOCTb. ENMHUIIBI
W3MEpeHNns: Macchl, 00bEMa, IIEHBI; PacCTOSHUS, BPEMEHH, CKOpocTH. CBs3b
MEXy €AUHUIIAMH U3MEPEHUs KayK0l BETMUUHBI.

Pemenne ocCHOBHBIX 33124 Ha IpOOH.

HpCI[CTaBJ'IeHI/IC JaHHBIX B BUJIC TaGJ’[PII.[, CTOJIOYATHIX JAuarpamMm.

Hacnaonasa zeomempus

Harnsgnaele mpeacraBneHust o Qurypax Ha IUIOCKOCTH: TOYKa, INpsiMasi,
OTPE30K, Jyd, YIOJ, JIOMAaHas, MHOTOYTOJIbHHK, OKPYX-HOCTb, KpyI. YTOIL.
IIpsimoii, ocTpblif, Tynoi 1 pa3BEPHYTHIA YIJIBIL.

JlinHa oTpes3ka, MeTpUYECKHe eIUHMLBl JUIMHBL J[nMHa JoMa-HOM,
MEpUMETP MHOTOYroibHHKa. M3MepeHne M MOCTPOEHHE YITIOB C MOMOIIBIO
TPaHCIOPTHPA.

HarnsigHaele npencraBineHust o GuUrypax Ha IUIOCKOCTH: MHOTO-YTOJBHHK;
MIPSIMOYT OJIEHUK, KBaJpaT; TPEYTOJIBHUK, O PABEHCTBE (QUTYP.

N300paxenne ¢uryp, B TOM uucie Ha kierdarod Oymare. Ilo-crpoenue
KOHQUrypaluii M3 yacTeidl NpsSMOW, OKPYKHOCTH Ha He-JTMHOBAaHHOW H
Kietyatoii  Oymare. Mcrosnp3oBaHMe  CBOMCTB  CTOPOH M YIJIOB
IpAMOYTOJIbHUKA, KBaApaTa.

Hnomam, npAMOYIOJIbHUKa W MHOTI'OYT'OJIBHUKOB, COCTAaBJICHHBIX U3
NPSMOYTONBHUKOB, B TOM 4HCle (Uryp, H300paXEHHBIX Ha KJIETYaTOH
Oymare. EqunuIs! n3MepeHns IIOMaIH.

Harnsgaele npeacTaBieHuMss O IPOCTPAHCTBEHHBIX — (Urypax: mps-
MOYTOJIbHBIN  Mapajenenunes, Ky0, MHOrorpanHuku. 3o0paxke-Hue
MPOCTEHIINX MHOTOTPaHHUKOB. Pa3BépTkn Kkyda W mapajuiene-nuIeaa.
Coznanue Mozenell MHOTOTPaHHUKOB (13 Oymary, IpoBO-JIOKH, TIACTWINHA U

ap.).

OG6BbEM MPAMOYTONBHOTO Mapasuiesenuneaa, Kyoa. EXUHUIBI U3-MepeHHst
00BEMa.

6 kaacc

Hamypansnuie uucna

Apudmernueckue IeWCTBHS C MHOTO3HAYHBIMU HATYPAJIbHBIMU YHCIAMH.
UncnoBele BBIpAXKEHUS, TOPSAOOK JCHCTBUI, WCIONH30-BaHUE CKOOOK.
Hcnonp3oBaHue TpU BBIYHACICHUSX IEPEMECTHTENb-HOTO M COYETaTeIHHOIO
CBOWCTB CIIOKEHHS W YMHOXEHUS, paclpe-IelUTeIbHOIO  CBOWCTBA
ymMHOXKeHUs. OKpyriieHIe HATypaJbHBIX YHCEIL.
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Henurenn © KpaTHble 4YHCIa; HAWOONBIIMI OOMMH  JeIHUTENbh W
HanMeHblIee odmiee KpaTHoe. J[enmuMocTs CyMMBI M ITpon3BezieHus. Jlenenne ¢
OCTaTKOM.

Apoou

OObIKHOBEHHAs POOh, OCHOBHOE CBOWCTBO JIPOOHW, COKpaIleHHE IPOOEH.
CpaBHCHHE W YHOpPSIOYMBaHHE ApoOei. PemieHWe 3amad Ha HaXOXKIICHHE
YacTH OT HEJOro W LENOro 1Mo ero 4acTtd. J[poOHoe 4Hc-J0 Kak pe3ynbTar
nenenus. [IpencraBienne AecsITHIHON NpoOH B BUjE OOBIKHOBEHHOW NPOOH H
BO3MOXKHOCTb TPENCTaBJICHHsI OOBIK-HOBEHHOW IpoOM B BHJE NECSITHYHOM.
Hecsatnunple npoOM W MeTpu-ueckas cucremMa Mep. Apudmerndeckue
JEUCTBUSI M YHCIIOBBIE BBI-PAKEHUSI C OOBIKHOBEHHBIMH M IECSTUYHBIMH
JIpoOsSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIeHMH. MacmTad, nponop-uus. I[IpumeHeHue
MIPONOPLUH TIPH PEIIEHNH 3a/a4.

ITonsiTue nporeHTa. Beluncienue mpoueHTa OT BEJIMUHUHBI U Be-JTHYUHBI TI0
e mpolleHTy. BbIpakeHHE MPOIICHTOB JECSITHYHBIMH Jpo0sMu. PemieHue
3aJ]a4 Ha MPOLIEHTHI. BbIipakeHne OTHOIIEHUS BEIMYMH B MPOIIEHTAX.

Hononcumenvnsle u ompuyamevbHole yucia

[onoxwurensHple W oTpHLATENbHBIE YHcia. Llenbie uncma. Mopayne yucha,
reoMeTpuyeckas HMHTEeprHpeTanuss Monyns uucia. M3o0pa-eHue ducen Ha
KOOpJMHATHOM mpsiMol. YucoBbIe MPOMEXKYTKH.

CpaBHenne umcen. ApupMerndyeckue JACHCTBHA C TOJOXKHUTEIb-HBIMH H
OTpULATENIHBIMU YHCTIaMHU.

[IpsmoyronpHasi cucteMa KOOpAMHAT Ha MIocKocTH. KoopanHa-Thl TOUKH
Ha IUIOCKOCTH, aOciucca W opauHarta. [loctpoeHme Touek M ¢uryp Ha
KOOpJAMHATHOMU IUIOCKOCTH.

Bykeennuie gviparcenusn

[Mpumenenne OyKB Uil 3alMCH  MAaTEMAaTHYECKHX BBIPXKEHHH U
npemioxennid.  CpoiictBa — apudmerHyeckux — jeiicTBuil.  BykBeHHbIe
BBIPa)KEHUS U YHCIIOBBIC IOICTAHOBKHU. byKBEeHHBIE paBEHCTBA, Ha-XOXKICHHUE
HEU3BECTHOTO KOMITOHEHTa. DopMyinbl; (OpMynsl MepH-MeTpa M IUIOLIaIH
NPSMOYTOJIBHHKA, KBaZpaTa, 00bEMa mapauie-ienumena u Kyoa.

Pewienue mexkcmoguix 3a0au

Pemrenne TekcTOBBIX 3amad  apUPMETHUECKHUM crocoboMm. Peme-aue

JIOTHYECKHX 3a/1a4. PerreHne 3a1a4 nepebopoM BCeX BO3MOXK-HBIX BApHAHTOB.

Pemienne 3agau, comepiKallix 3aBHCHMOCTH, CBSI3BIBAIOLIMX BE-THYMHBI: CKOPOCTb, BpEMS,
paccTosiHUE; 1IeHa, KOJIN4eCTBO, CTOU -
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MOCTb; TMPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM paboThl. EAMHUIBI U3-MEpEHUS:
MacChl, CTOMMOCTH, pPacCTOSIHHS, BpEeMEHH, CKOpPOCTH. CBsi3b MEKIY
eMUHUIAMU U3MEPEHHS KaXK10¥ BETUYNHBI.
Pemienue 3amad, CBS3aHHBIX C OTHOIIEHHEM, MPOMOPIIHOHATBHO-CTHIO
BEJIMYMH, IPOIICHTAMM; PEIIEHUE OCHOBHBIX 3a/1a4 Ha JIPOOH U MPOLIEHTHI.
OlleHKa U PUKUKA, OKpyTiieHue pe3yabrata. CocTaBieHHe OYKBEHHBIX
BBIpa)KEHUH 110 YCIIOBHUIO 3aaaui. [IpeacTaBieHne JaHHBIX C TOMOIIBIO
Tabnu u quarpamm. Ctomo-
YaTble TUarpaMMBbL YTE€HHE U TIOCTpOeHHE. UTeHHe KPYTOBBIX JAUa-TPAMM.

Hazcnaonaa zeomempusn

Harnsgaele mpeacraBineHust o Qurypax Ha IUIOCKOCTH: TOYKa, TNpsMasi,
OTPE30K, JIyd, Yroi, JIOMaHas, MHOTOYIrOJIbHUK, YETBIPEX-YTONbHUK,
TPEYroJIbHUK, OKPYKHOCTb, KPYT.

B3anmHoOe pacnonokeHHe ABYX MNpPSAMBIX Ha IIOCKOCTH, TNapan-jeibHble
NpsIMble, TIEPIEHIUKYIApHbIE MpsMble. M3MepeHue pac-CTOSHUIL: MexXay
JBYMs TOYKaMH{, OT TOYKM A0 NIPAMOH; [UIMHA Mapuipyra Ha KBaJpaTHOU
CETKE.

W3mepeHue M NOCTPOEGHHE YIJIOB C IOMOIIBIO TpaHCopTupa. Bu-ael
TPEYTOJIbHUKOB:  OCTPOYIONIBHBIA,  HPSAMOYTONBHBIM,  TYIOYTrONb-HBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUI. YeTbIpEXyroabHUK, IIPUMEPBI
YETBIPEXYTOJIBHUKOB. [IpsMOYronpHUK, KBaapaT: HC-IIOIb30BAHUE CBOMCTB
CTOpOH, VIJIOB, nuaroHaned. M3oOpaxeHue reoMerpuueckux ¢GuUryp Ha
HEJIMHOBAHHOM Oymare c HCIIONB30BAaHHU-EM LIMPKYIA, JIMHEHKH, YroNbHHKA,
Tpancnoptupa. [loctpoenus Ha kier4aToi Oymare.

Ilepumerp MHoOroyronpHuka. IloHATne IUIOMAAM (UTYPBL; €IU-HULEI
nu3MepeHus iomamy. IlpubmmkéHHoe M3MepeHue moman ¢Guryp, B TOM
yucie Ha  KBaapatHOM cerke. [IpuOmmkéHHOE H3Me-peHHE  JUTUHBI

OKPYXHOCTH, IUIOIIAIU Kpyra.

CuMMeTpus: IIeHTpalbHas, 0ceBas U 3epKajbHas CHMMETPHUH.
IMocTpoenne cUMMETPHYHBIX GUTYP.

Harnsnnsre MIPEACTABICHH 0 TIPOCTPAHCTBEHHBIX ¢urypax:
napaienenumes, Kyo, mpusMa, upamMuaa, KOHyc, HUINHID, Iap

u chepa. HM3o0paxkeHue MPOCTPaHCTBEHHBIX ¢uryp. Ilpumepsl pa3-BEPTOK
MHOIOTPaHHHKOB, IWIHHAPAa U KoHyca. Co3maHue Momenell MpOCTPaHCTBEHHBIX
¢buryp (13 Oymaru, IpOBOJIOKH, TUIACTHIIMHA
u ap.).

[onsTne 06pEMa; equHUIBI U3MEpeHUs 00bEMa. OOBEM MPAMO-YTOIEHOTO
mapajuiesenunensa, Kyoa.
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[IJTAHUPYEMBIE TIPEJMETHBIE PE3VJIbTATHEI OCBOEHUSI TTPUMEPHON
PABOYEU I[TPOT'PAMMBI KYPCA (ITO TOAAM OBYUYEHU )

OcBoenne ydeOHOro kypca «MaTematnkay B 5—6 Kiaccax OCHOB-HOM
IIKOJBI  JIOJDKHO OO0ECIEUHMBATh JOCTIKCHHE CICTYIONNX MPEA-METHBIX
00pa30BaTENBHBIX PE3YNETATOB:

5 kuace

Yucna u ebluucinenus

6 [loHMMaTh ® TPaBWIBHO YIOTPEONSITH TEPMHHBI, CBS3aHHBIC C

HaTypaJbHbBIMU YUCIIAMU, OOBIKHOBEHHBIMH U JACCATUYHBIMU ]IpO6$IMI/I.
6 CpaBHHBaTL 1 yIopsA04uBaTh HaTypaJlIbHbIC YK CJia, CPABHUBATH

B IPOCTEUIINX CITydasix OOBIKHOBEHHBIC APOOH, JIeCATUIHBIE IpoOu. 6 COOTHOCUTH
TOYKY Ha KOOPAWHATHON (YHCIIOBOI) PSIMON C COOT-BETCTBYIOLIMM €H YHCIIOM 1
n300paXkaTh HaTypaJbHBIE YHCTIa
TOYKaMHU Ha KOOPJIUHATHOH (YUCIOBOMN) MPSIMOIL.
6 BIoHSTh apuQMeTnyeckne AeiCTBHS ¢ HaTypaJbHBIMH YKCIIa-MH, C O0BIKHOBEHHBIMU
JIPOOSIMH B NPOCTEHIINX CITydasX.

6 BBINONHATH MPOBEPKY, TPUKUIKY Pe3yIbTaTa BEIYUCICHUH.
6 OKpYIJISATh HaTypajbHBIC YHCTIA.

Pewenue mexcmosuix 3aoau

6 PemiaTh TEKCTOBbIC 3amaud apU(PMETUICCKUM CIIOCOOOM M C IO-MOIIbIO
OpPraHN30BAaHHOTO KOHEUHOI0 mepedopa BCeX BO3MOKHBIX BapHUAHTOR.

6 PemmaTh 3amavud, COAEpIKalMe 3aBUCHMOCTH, CBS3BIBAIOIINC BE-JIMYMHBI:
CKOpPOCTh, BPEMSI, pACCTOSHUE; IIeHa, KOMUYECTBO, CTO-UMOCTb.

6 Mcnonp3oBaTh KpaTKue 3allMCH, CXEMbl, TaONUIbl, OOO3HAYEHHsS IIpU
peleHn: 3a1a4.

6 Ilonp30BaTbCd OCHOBHBIMH CIUHUIIAMU H3MEPEHUs: LIEHbI, MAacchl;
paccTOsiHUS, BPEMEHH, CKOPOCTH; BBbIpa)KaTb OJHHM EAWHMIBI BEJIU-UUHBI
4yepe3 Jpyrue.

6 I13BiIeKaTh, aHAM3UPOBATh, OLEHNBATh MH(POPMALIHIO, IPE-CTABICHHYIO B
Tabnuie, Ha CTONIOYATON JUarpaMme, HHTEpIpe-THPOBATh NIPEACTaBICHHbIE
JIaHHBIE, UCIIONb30BaTh JaHHbIE IPU PELICHUH 3a1ad.

Hazcnaonasa zeomempusn

6 Ilogp30BaThCd TEOMETPHYECKUMH IOHATHAMM: TOYKA, IIpsMas, OTPE3OK, Jyd, YTod,
MHOTOYTOJIbHUK, OKPY>KHOCTB, KPYT.

6 [IpuBOANTH IPUMEPBI OOBEKTOB OKPYXKAIOIET0 MUPa, MMEIOLIHX (OpMY M3YdEHHBIX

reOMETPHYECKUX QUTYp.
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6 Mcronn30BaTh TCPMHUHOJIOTUIO, CBA3AHHYIO C YIJIaMU: BEPIINHA
CTOPOHA; C MHOI'OYTOJIBHUKaMU: yroJl, BEPIINHA, CTOPOHA, A1a-
TOHAJIb; C OKPYKHOCTBIO: paJuycC, AUAMETP, LICHTP.

6 M300paxxaTh N3y4eHHbIE TeOMETpUYecKie (QUryphl Ha HEMMHO-BAaHHOM M KJeT4aToil Oymare ¢
MIOMOILBIO HUPKYJIS ¥ TMHEHKH.

6 HaXOI[I/ITB JUIMHBI OTPE3KOB HEIMMOCPCACTBCHHBIM H3MCEPCHUEM C IMOMOLIbBIO
HHHeﬁKH, CTpOUTH OTPE3KHU 3aI[aHHOﬁ JJIMHBI; CTPOUTH OKPYXHOCTbH

3aIaHHOI0 paauyca.

6 Hcronp30BaTh CBOMCTBA CTOPOH U YIUIOB IIPSIMOYI'OJIbHHKA, KBa-ApaTa AJII UX MNOCTPOCHHSA,
BBIYUCJICHUS IIJIOIAAN U IIEpUMETPA.

6 BBIUMCIIATE TEpUMETp W IUIOHIa[Ah KBajpaTa, MPSIMOYrOJbHHUKA, (GHTYD,
COCTaBJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM YHCIe (DU-TYp, H300pakEHHBIX
Ha KJIeT4aTol Oymare.

6 [T0J1530BAaThCS OCHOBHBIMHM METPUUECKMMU EIUHUIIAMU W3MEPE-HUS THHBI,

TUTOIIA/TH; BBIPAXKaTh OJHU €AWHHIIBI BETMYNHBI Ye-pe3 Apyrue.

PacriosHaBaTh mapaienenumnen, Ky0, HCIONb30BaTh TEPMHUHOIO-THIO:

BepiiMHa,  pebpo  rpaHb,  U3MEPEHHS;  HAXOOWTh  HM3MEPEHHUS

napasienenumne/a, Kyoa.

Boraucisats 006EM Ky0a, mapaieenunesa o 3a1aHHbIM H3Me -PEHHSIM, [101b30BaThCs
€IMHUIIAMU U3MepeHHs 00bEMa.

(2]

o

6 Perath HECIOXKHbBIC 3aJ1a4M Ha HU3MCPCHHUC I'€OMETPHUICCKUX BE-JIMYUH B
NPaKTUYCCKUX CUTyallusX.

6 KJacc

Yucna u eviuucinenusn
6 3HATh U IOHUMATh TEPMHUHBI, CBA3aHHBIC C PA3IMIHBIMU BUIAMH

YHUCeNl U CIIOCO0aMU UX 3aIucH, NepexoquThb (ean 9TO BOSMO)KHO) oT OZ[HOﬁ (I)OpMLI
3alUCH YUCIIA K APYroil.

6 CpaBHMBAaTb M YNOPSIOYMBATH LEJNbIE YHUCIA, OOBIKHOBEHHBIE W JECATHYHbIC APOOH,
CpaBHHUBATh YK CJIa OAHOI'O U Pa3HBIX 3HAKOB.

6 BeImonHATe, coueTas yCTHbIE W NMUCHMEHHBIE NPHUEMBI, apu(mMe-THYECKUE
JeHCTBUSA C HATypalbHBIMH M LEJIbIMH YHCIIaMH, OOBIK-HOBEHHBIMH H
JeCATUYHBIMH IPOOSMH, MTOJOKHUTETEHBIMU M OT-PULATETIBHBIMH YHCIAMH.

6 BBIUMCIIATE 3HAYEHUs] YUCIIOBBIX BBIPA)KEHWH, BBINONHATH NPH-KUAKY H
OLICHKY Pe3y/bTaTa BBIYHMCICHUH; BBIIOIHATH MPeoOpa-30BaHUS YHCIOBBIX
BBIPa)XEHUI HA OCHOBE CBOMCTB apr(PMETH-4ECKUX NeHCTBUN.

6 COOTHOCHTh TOYKY Ha KOOPAMHATHOW MPSIMON C COOTBETCTBYIO-IIHM €if
YUCIOM M W300pakaTh 4YHCIA TOYKAMHM Ha KOOPIMHATHON TIPSIMOH,
HaXOJWUTh MOIYJIb YHCIIA.

MATEMATHUKA. 5—9 knaccer 23
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COOTHOCUTHL TOYKH B HpHMOYFOHLHOﬁ CUCTEME€ KOOpAHMHAT C KO-
OopAuHATaMH1 9TOH TOYKH.

OprFJ'IHTB OCIbIC YuCjia U JCCATHYHBIC Z[pO6I/I, HaXOJUuTh HpI/I-6J'H/I>K€HI/I$I
YHUCCII.

Yucnoevle u OyKkeeHHbIC 8bIPAICCHUA

I[ToHUMaTh W YHOTPEONATH TEPMHHBI, CBS3aHHBIC C 3aIllUCBIO CTE-TICHU
YHciIa, HAXOMUTh KBaJpaT M KyO YHCIa, BBIYMCIATH 3HAYC-HUS YHCIOBBIX
BBIPXKCHUH, COMICPKAIIUX CTCTICHH.

TTonmp30BaThCs Npu3HaKaMHu JOCJIMMOCTHU, pPaCKJIa/lblIBaTbh HATy-paJIbHbIE YMUCIIa Ha
MMPOCTBIE MHOXKUTEIIN.

ITonp30BaThCst MACIITA0OM, COCTABIISATH MPOMOPIUH W OTHOIIICHHUS.
Hcnonp3oBath OykBBI Il OOO3HAYCHHS YHCEN TMPH 3aluCH  MaTe-
MAaTUYCCKUX BBIPAKCHUM, COCTABJIATH OYKBCHHBIC BBIPOXKCHHS U (DOPMYIIHI,
HAXOIUTh 3HAYCHUS OYKBCHHBIX BBIPAYKCHHH, OCY-IIECTBIISAS HEOOXOIUMBIC

TIOZICTAHOBKH U NPeo0pa3oBaHusl.
HaxonnThs Hen3BeCTHBIII KOMIOHEHT PaBEHCTBA.

Pewienue mexcmoegwix 3a0au
PemaTh MHOIOIIIATOBBIC TEKCTOBBIC 33/1a4l apU(PMETUISCKUM CIIOCOOOM.

Pemiatb 3a1a4u, CBA3AHHBLIC C OTHOIICHUEM, IIPOINOPIHUOHATIBHO-CTBIO
BEJIMUMH, MPOIEHTAMH; pellaTh TPU OCHOBHBIE 3aJauyd Ha Jpodou W
[POLICHTBL

Pemiate 3amaum, COfepiKallpe 3aBHCHMOCTH, CBSI3BIBAIOLINE BE-JTHYHHBL:
CKOPOCTb,  BpEMsl, pPAacCTOSHME, LECHA, KOJIMUYECTBO, CTO-HMOCTH;
MIPOU3BOJIUTENBEHOCTD, BpeMs, 00béMa paboTsl, UCIIONb-3Ys
apupMeTHyecKue  ICUCTBHS,  OLCHKY, NPUKHAKY;  I[OJIb30-BaThCs

CANHUIIAMH U3MEPEHUA COOTBETCTBYIOIUX BEJINYINH.
CocTaBnsiTh OYKBEHHbIE BHIPAXKEHHUS 11O YCJIOBHIO 3aJa4H.

W3zBnekats uH}pOpMaINIO, MPEACTABICHHYIO B TAaONIMIAX, Ha JIU-HEHHOM,
cTonouaroi W KpYrOBOM  [uarpammax, HUHTEPIIPETUPO-BATH
TIPE/ICTABJICHHBIC JAHHBIC; UCIIONB30BATh JaHHBIE NIPH Pellle-HUH 3a1ad.
[peacraBnsTh HHPOPMALUIO C TIOMOIIBIO TAOJUII, TMHEWHON U CTOIOUATOM
JMarpaMm.

Haznaonaa zeomempusn

[IpuBoANTs TPUMEPHI OOBEKTOB OKPYKAOLIETO0 MHpa, HMEHIMHX (HOopMy
M3YUICHHBIX TEOMETPHIECKUX [UIOCKHX M IPOCTPAHCTBEH-HBIX UTYP, IPUMEPHI
PaBHBIX I CHMMETPHYHBIX (UTYD.

W3o0paxkxaTh C TOMOIIBI0 IHPKYIS, JWHEWKH, TpPaHCIOpTHpa Ha
HEJIMHOBAHHOM W KJIETYATOH OyMare H3ydeHHbIE TUIOCKHE TeOMe-TPHICSCKHEe
¢uryps! 1 KOHQUTYpALIUH, CAMMETPUIHBIE (PUTYPEI.

IIpumepnas pabouast

nporpamma



6 [Tomp30BaThC  T'COMETPHUUCCKUMHU  TOHSATHSAME:  PaBEHCTBO  uryp,
CUMMETpUSI; UCIONb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMeE-TPHEM:
0Cb CHMMETPHUH, LIEHTP CUMMETPHH.

6 Haxonuth BeNMYUHBI YITIOB HM3MEPEHHEM C TIOMOILIBIO TPAHCIOP-TUPA,
CTPOUTH YIJIbl 3aJaHHON BEJIWYMHBI, MOJB30BATHCS NPU PEIICHUU 3a]ad
rpaJyCHOM Mepo YIJIOB; pacro3HaBaTh Ha Yep-TeXaX OCTPBIA, MPSMOM,
Pa3BEPHYTHIN U TYMON YIJIBL.

6 BbIuncnsaTh UIMHY JIOMaHOM, NMEpUMETP MHOTOYTOJIbHHMKA, IMOJIb-30BAThCS
€IMHULIAMU H3MEpEHUs JUIMHBI, BbIpaXkaTb OJHU €IU-HUIBI H3MEpEeHUs
JUIMHBI 4epe3 pyTue.

6 Haxonuth, wucCmons3ys uepTEXHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY
JBYMSI TOUKaMH, OT TOUKH JI0 MPSIMOM, JUTMHY ITYTH Ha KBaJpaTHOU CETKe.

6 BeraucnaTe miomanab (GUryp, COCTaBICHHBIX W3 MPSMOYrOJIBHU-KOB,
WCIONB30BaTh pa30MEHUEC HAa MPSIMOYTOJILHUKH, HA paBHbIC (QUTYPHI,
JIOCTpauBaHUE  JIO  NPSIMOYTOJbHUKA;  TOJb30BAaThCS  OC-HOBHBIMU
€JMHULIAMHA U3MEPEHHUs TUIONIAU; BBIPAKATh OJHHU E€IUHUIIBI U3MEPEHUS
IUTOLIA/IM Yepe3 IpyTue.

6 PacnozHaBaTte Ha MOAENAX W M300pa)KEHHUSX MUPAMUAY, KOHYC, LHIMHJD,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BepIIMHA, pedpo, TpaHb, OCHOBAaHUE,
pa3BEpTKA.

6 M300paxkaTh Ha KiIeTyaTol Oymare npsiMOYroJbHBIN Mapajuie-JIenuIe.

6 Beraucnare 00bEM  NPAMOYrONBHOrO — Hapajulenenuuesna, — Kyoa,
MI0JIb30BATbCSl OCHOBHBIMH EIUHUIIAMU H3MEpEHHUss 00bEMa; BbI-pa’kaThb
OJIHU €AMHHMIIBI H3MepeHHs: 00bEMa yepes Ipyrue.

Perath HecI0XKHBIE 33Ja41 HA HAXO0XKJEHUE F€OMETPUUECKHUX BE-JIMUMH B
HPAKTHYECKUX CUTYaLHsX.

(=]
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TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA (ITO TOJJAM OBYUEHU )
5 kaacc (ne menee 170 4)

Ha3sanue
paszaena (TeMbl)

Kypca (4Hc/10 4acoB)

OcHOBHOE coiepKaHHe

OcHOBHBIE BH/IbI 1€ATCJIBHOCTH oﬁy'laloumxcﬂ

Harypanbnbie

qucha. JleiicrBus
¢ uarypaneusimuHaTypaneHbIi
qHCAAMH

43 4)

JlecsaTuunas cucreMa cyuclie-

HUS. Psi HaTypanbHBIX YMCe.

pan. Yucno 0.umcen.
HarypanbHble uncia Ha Koop-

JTMHATHOH npsimoii. CpaBHEHHE,

OKPYTJICHHE HaTypPaJbHBIX YHCENT.

Apudmerndeckue
HaTypaJIbHBIMHA YU CIIaMH. CBoii-
CTBa HYJIA NIPHA CIOXKCHUU U
YMHOXEHUH, CBOWMCTBa CAMHULIBI
npu yMHO)KeHHH. [lepemectu-
TEJBHOE U COYETATEIIBHOE CBOIi-
CTBa CIIO)KECHHUA U YMHOKEHUA,
pacipeeanTebHoe

YMHOKEHHSL.

Jlenutenu v KpaTHbIE YKMCIIA, pa3-
JIOKCHHUE YHCJIa HA MHOXKHTCIIH.
Jenenne ¢ ocrarkom. IIpocteie u
cocraBHble uncia. [IpusHaku ne-
nuMocru Ha 2, 5, 10, 3, 9.

JIENCTBHS C

CBOICTBO

CreneHb ¢ HaTYpaIbHBIM TTOKa-

3aTeJIeM.

"ll/lTaTb, 3aMUCBIBAThH, CPABHUBATH HATYypaJIbHBIC YHCJIA;

npeiararb M 00CyK1aTh CHOCOObI YIOPSIOUYMBAHUS

”306])37!(3“ KOOP/IMHATHYIO NMPAMYIO, 0TMEYaTh YUCJia

TOYKaMH Ha KOOPIMHATHOH NMPSIMOH, HAX0AUTh KOOP/IHU-
HATbl TOYKH.

HccienoBarh cBOMCTBA HaTYpaJIBLHOrO pAaa, yucen 0 u
1 TIpH CJIOKCHUH U YMHOKCHHH.

Hcnosb30BaTh NPaBUHJIO OKPYTJICHHUS HATYpPAJIbHBIX UM~
cen.

BbInoaHATh apudMeTHYECKHE AeiiCTBHS C HATYPaIbHBI-

MU YMCIaMH, BBIYHCIATH 3HAYEHHs YUCIOBBIX BBIPaXe-
HHIt co CKOOKaMH 1 6e3 CKOOOK.

3anuchIBaTh HPOU3BEICHHE B BHJIE CTCICHH, YHTATh
CTCIEHH, MCNO/Ib30BATh TEPMHHOJIOTHIO (OCHOBAaHHME,
10Ka3aTellb), BRIYMCIATh 3HAYCHHs CTCIICHEH.

BbINOJIHATH NPHKHAKY H OLIEHKY 3HAYCHUH YHCIOBBIX
BBIPAKCHHUIL, HPeLIAraTh H NPUMEHATH IPHEMBI NIPO-

BEePKH BbIYUCICHUH.

Hcnosib30BaTh NPH BHIMHCICHUSAX EPEMECTHTEIBHOE 1
COYeTaTeIbHOE CBOMCTBA CIOKEHUS U YMHOX€HMUs, pac-

TIpeJeIUTeIbHOE CBOMCTBO YMHOKEHHS; (POPMY/IHPOBATHL
U NPUMEHSITh MPaBUWJIA TPE0oOPA30BAHUS YHUCIOBBIX BbI-

pakeHUit Ha OCHOBE CBOWCTB apH(pMETHUECKNX ACHCTBHIA.
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YucnoBble  BBIPAXEHHUS; MOPS-IIOK
JIEHCTBHIA.

PemieHne TEKCTOBBIX 3ajJad Ha Bce
apudMerHyeckue e CcTBHS, Ha
JBIDKCHUE U TOKYIIKH

HccenenoBaTh uiciIoBble 3aKOHOMEPHOCTH, BLIIBUTaTh H 000CHOBBIBATH
TUNoTe3bl, POPMYJIHPOBATH 0000 LIEHHs

¥ BBIBOABI 110 pE3ylbTaTaM NPOBEJAEHHOTO HCCIICIOBAHMS.
@DopMyJIHPOBATH ONMpeleJeHusl JICTUTEISS ©  KPaTHOTO,
HA3bIBATh JICJMTEIIN U KPAaTHBIC YUCIIa; PACMO3HABATH IPOCTHIE
W COCTaBHbIC 4Yucia, (OpMYyIHpPOBATH W NpPHMeE-HATH
MPU3HAKH JIEUMOCTH Ha 2, 3, 5, 9, 10; mpUMeHATH aJaropuT™M
pa3IoOKEHHS YUCIIa Ha TPOCTHIC MHOXKUTEITH; HAXOAUTH OCTaTKU
OT JICJICHUS U HETIOJTHOE YaCTHOE.

Pacno3HaBaTh UCTMHHBIE U JIOXKHBIE BBICKA3bIBaHHS O
HaTypaJbHBIX YHCIIaX, MPUBOAUTH MPHMeEPHI 1 KOHTP-TIPHIMEPHI,
CTPONTH BHICKA3BIBAHUS W OTPUIIAHHS BbI-

CKa3bIBaHMI O CBOMCTBAX HaTypaJbHbIX YHCEJIL. KOHCprl/IPOBaTL
MaTeMaTH4eCKHe NpeIoKeHus C 110~

MOIIIBIO CBSI30K «H», «HJIH», «ECITH. .., TO...».

Pemath TEKCTOBBIE 3a/1a4m apPICbMCTH‘{CCKHM CHOC060M, HCIMOJb30BaTh

3aBHCHMOCTH MEXY BEJIMYHUHAMHU (CKO-
POCTh, BpEMs, paCCTOAHHUE, LI€HA, KOJIMYECTBO, CTOMMOCTh

U 7Ap.): AaHAJIW3UPOBATL U OCMBICJIMBATh TEKCT 3a/a4d,
nepeopMyJIMPOBaTh YCIOBHE, M3BJIEKATh HEOOXOANMbIE TaHHBIC,
YCTAHABJIMBATH 3aBUCHMOCTH MEXK/y BEIUYMHA-

MH, CTPOMTb JOTHYECKYIO LEMOYKYy paccyxkaeHuil. MomelupoBaTh XOf
peLIeHus 3a1a41 C TOMOLIBIO PU-

CYHKa, CXEMBbI, TaOJHLIBI.
TIpuBoaNTH, pa30HpPaTh, OHEHUBATH PA3JIMUYHBIC PEILIe-
HUsA, 3alTUCH peIHCHI/Iﬁ TEKCTOBBIX 3a/1a4.

Kpurnyeckn oueHMBAaTh IIOJNYYEHHBIH pe3yabTar, oOCYy-
LIECTBJATh CAMOKOHTPOJIb, HPOBEPSIsi OTBET HA COOTBET-CTBHE
YCIIOBHIO, HAXOAUTH OIIMOKH.

Pemars 3amaun ¢ momomiplo mepebopa BceX BO3IMOXKHBIX
BapUAHTOB.

3HAKOMUTHCS € UCTOPHUEil pa3BUTHS apUDMETHKI




TIpooonscenue

Ha3Banue
paszaena (TeMbl)

Kypca (4Hc/10 4acoB)

OcHOBHOE coiep:KaHHe

OcHOBHBIE BH/IbI 1€eATCJIBHOCTH oﬁy‘lammu)wﬂ

43
ndaw
udp

eroged

BN |
edi

odu

Harasianas reo-
meTpus. JIunun
HA IJI0CKOCTH
(12 9)

Touxa, mpsiMasi, OTPE30K, Jyd.

Jlomanas. M3mepeHue JIMHBI

0TpEe3Ka, METPHUYECKUE EAMHULIBI
H3MEpPEHUs UTHHBI. Opr)KHOCTB

1 KpyrT.

IpakTryeckas padora «loctpo-
€HHE y30pa U3 OKPYKHOCTEID).

Vron. Tpsmoit, ocTpblid, Tymoi

U pa3BEPHYTHIH yrisl. M3mepe-

HHE YTTIOB.

IpakTryeckas padora «[loctpo-

CHHE YITIOB»

Pacno3naBath Ha YepTekax, pUCyHKax, ONMHCHIBATH, UC-

HOJIb3ysl TEPMHHOJIOTHIO, U M306PaKaTh C IOMOIIBIO
YePTEKHBIX HHCTPYMEHTOB: TOUKY, IIPSMYIO, OTPE30K,

JIyd, YroJI, JIOMaHyk, OKPYKHOCTb.

Pacno3HaBaTh, NPHBOANTH PHMEPbI 00BEKTOB pealib-

HOro MHpa, MMeomuX GOpMy U3Y4EHHBIX (UTYD, OLe-
HUBATh UX JIMHEHHbIC Pa3MepBI.

Hcnonb30BaTh JIMHEHKY U TPAHCIIOPTUP KaK MHCTPYMEH-

TBI JUISL TOCTPOCHUSI X U3MEPEHUS: H3MEPSITh JUTHHY OT-

pe3Ka, BEJIMYMHY YIJIa; CTPOMThH OTPE30K 3a/JaHHON JUMHBI,
YroJl, 3alaHHOH BEJMYMHBL; OTKJIAABIBATH IUPKYJIEM PaB-
HBIC OTPE3KH, CTPOMTH OKPYKHOCTh 33/JaHHOTO pajiyca.
H3006pakaTs KOHGUTYypaLuu TeOMeTpudecKux Guryp us
OTpPE3KOB, Opr)I(HOCTei/i, MX YacTeil Ha HeIMHOBAHHOM

M KJIeT4aToi Oymare; npeaiaraThb, ONMChIBAaTh H 00CY K-
J1aTh €M0CO0bI, AATOPUTMBI IIOCTPOCHUSL.

Pacno3HaBaTh M M300pakaTh HAa HEIMHOBAHHOW U KJIET-
yaToit Gymare npsMoi, ocTpblii, Tynoii, pasBEépHy Thiit

YIJIbl; CPABHUBATH YIJIbL.

BbIYNCASITH JJIMHBI OTPE3KOB, JIOMAHbIX.

ITonumaTth ¥ MCNOJIB30BATH NIPH PEeLICHUH 32124 3aBH-
CHMOCTH MEXJYy CIUHHIIAMH METPHYECKOH CHCTEMBI
MEp; 3HAKOMHUTHCH C HEMETPUYECKUMH CUCTEMAaMH MEpP:

BBIPAKATh JUIMHY B PA3JIMYHbIX €ANHULIAX U3MEPEHUSL.
HccaenoBars GUrypbl 1 KOH(QUTypamuu, UCIOIb3YS
H(pPOBBIE PECYPCHI
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OOBLIKHOBEHHbIE
Jpodu
(48 u)

Jpo6s. IlpaBuneHble W Hempa-
BUIIBHBIE Ap0o6H. OCHOBHOE CBO¥ -

c1BO Jpobu. CpaBHeHHE APOOCH.

Cro)xeHHe W BbIYUTaHHE OOBIK-
HOBEHHBIX Jipo6eii. CMeIaHHas

Npobb. YMHOXKEHHE U JeleHHe
OOBIKHOBEHHBIX Jpo0eii; B3anM-

HO-00paTHBIe 1PO6H.

Pemrenre TEKCTOBBIX 3a7a4, CO-
Jepxamux Jpodu. OCHOBHBIC 3a-

Jlauy Ha JIPOGH.

[Ipumenenune OykB IS 3amUcH

MaTeMaTHYECKUX BBIPOKCHUH 1
MPEIOKEHH I

MogemupoBars B TpaQHUUYecKOi, NpeIMeTHOH Qopme, C
MOMOIIIBI0 KOMITBIOTE€pA IMOHSATUSI U CBOMCTBA, CBSI3aH-HBIE C
0OBIKHOBEHHOH JIPOOBIO.

YutaTh W 3anHCHIBATH, CPABHUBATH OOBIKHOBEHHBIC JPOOH,
npeaiaratb, O0OOCHOBHLIBATH W  00CYXKIATh  CHOCO-ObI
YIIOPSIOYUBAHHUS IPOOCH.

H300pakaTh OOBIKHOBEHHBIC IPOOM TOYKAMH Ha KOOP-IMHATHOH TPSMOii;
HCMOJIb30BaTh KOOPAWHATHYIO TIPS~

MYIO ISl CPaBHEHHUS {pobei.

®opMyIMpPOBaTh, 3alMCHIBATH C MNOMOLIBI0 OYKB OCHOB-HOE CBOWCTBO
OOBIKHOBEHHOI! po0H; HCMOTB30BATh OC-

HOBHOE CBOWCTBO JIpOOM I COKpAILeHHs IpoOeit 1 npu-

BEJICHUS JIpoOM K HOBOMY 3HaMeHaTemo. IlpeacTaBisiTh CMEIIaHHYO
Jpo0b B BUJIE HEMPABUIIb-

HOH W BBIJIEIISITH LIENTYI0 YacTh YHCIIA U3 HETPaBUIIBHOW IPOOH.
BoinonHsiTe  apudmernyeckue JAeHCTBUS ¢ OOBIKHOBEH-HBIMH  JPOOSMH;
NPUMEHATH CBOMCTBA apmi)Mcchcmx

JeHCTBUM U1 paliMOHANU3alUK BEIYUCIECHUH. BpImOIHATH
NPUKUIKY U OLleHKY pe3yJbTaTa BbIUUCIIe-HUI; mpeaaaraTb u
NPUMEHATH NPUEMBI POBEPKH BbI-

YHUCJICHUH.

IIpoBoauTh WCCJIEIOBAHUS CBOWCTB [poOei, omupasch Ha
YHUCJIOBBIE OKCHEPHUMEHTBI (B TOM 4YHCIE C [IOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh HCTHHHBIC U JIOKHBIE BBICKAa3bIBAHUS O APOOSIX,
NMPUBOIUTH NPUMEPbI U KOHTPIPUMEPHI, CTPO-UTh
BbICKA3bIBAHUS 1 OTPULIAHUS BbICKa3bIBaHUH. PemiaTh
TEKCTOBBIC 33Ja4H, COACPIKALIME TPOOHBIC aH-

HBIC, U 3a]a4Y1 HA HAXO0KIACHUE YACTH 1LICJIOr0 M 1LEJIOro 10 €ro 4acTu, BbIABJIATH HX
CXOACTBA M pa3/in4yud.
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TIpooonocenue

HasBanue
paszaena (TeMbl)

Kypca (4Hc/10 4acoB)

OcHOBHOE coiepKaHHe

OcHOBHBIE BH/IbI 1€ATCJIBHOCTH oﬁy‘lammu)wﬂ

MogaenupoBaTh X0/ pelIeHHs 3ala4ui ¢ TIOMOIIBIO PHU-
CYHKa, CXEMBI, Ta6J'"/".[l:I.

IIpuBoaHTSH, pa3dupaTh, OLEHHBATH PAa3INYHbIC pellie-
HUA, 3alIUCH pCLL[CH"ﬁ TCKCTOBBIX 3a/1a4.

KpuTHyeckH oneHHBATh MOIYYEHHBINH pe3yabTat, oCy-
IIECTBJIATE CAMOKOHTPOJIb, IPOBEPSAA OTBET HA COOTBET-

CTBHE YCIIOBHIO, HAXOAUTH OLIMOKH.

3HAKOMHMTLCSI ¢ HCTOPHEH Pa3BUTHS apH(PMETHKH

Harasianas
reomMerpusi.
MHOroyroJbHUKH

10 v)

MHOroyroJIbHUKH. YeTbIpéx-
YTOJIBHHK, MPSIMOYTOJIBHHUK,
KBaJIpar.

Ipakruyeckas padora «locrpo-

€HHUE NPAMOYTOJIbHUKA C 3a/1aH-

HBbIMH CTOpOHaMH Ha HECJIMHO-
BaHHOI Oymare».

TpeyronbHuK.

IInomane u  mepumerp TIPSIMO-
YroJibHUKa U MHOTI'OyIrOJIbHUKOB,

COCTaBJICHHBIX U3 IPAMOYTOJ1b-

HHUKOB, CIAUHUL I U3MEPEHUA
TLIOLIAIH. Ilepumerp MHOTO-
YroJibHUKa

OnuckIBaTh, HCNOJIL3YS TEPMHHO0JIOTHIO, H300pakKaTh C
TIOMOIIIBIO YePTEKHBIX MHCTPYMEHTOB H OT PYKH, MOJIe-
JMPOBATH U3 GyMarn MHOrOYrOJIbHUKH.

IpuBoANTH NPUMeEPbI 00HEKTOB PEATLHOI0 MUPA, UMEIO-
111408 q)OpMy MHOI'OyTrOJIbHHKA, IIPSAMOYTOJIbHHUKA, KBa-

Jpara, TPeyroJbHUKA, ONeHNBATH UX JIMHEIHbIC Pa3Mepbl.
BbI4MCasIT: IEPUMETP TPEYrONbHHUKA, IPIMOYT OJIbHHU -
Ka, MHOIOYT'OJIbHHUKA; IUIOLIA/Ib IPAMOYI OJIbHUKA, KBa-

Jpara.

H306pazkaTh OCTPOYTONbHBIE, IPIMOYTOIbHEIE H TYIIO-
YIrOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEMMHOBAHHOU U KIIETYaTOH Oymare KBa-
JIpaT v NPSIMOYTOJIbHUK € 338/IJaHHBIMH JUTHHAMH CTOPOH.

HccaenoBars CBOICTBA IPAMOYTOIbHMKA, KBApaTa Iy-
TEM KCIIEPUMEHTA, HaOMIOACH S, U3MEPEHUSI, MOJIEIIH -

POBaHMs; CPaBHHBATH CBOMCTBA KBajgpaTa U IPSIMO-

YroJibHUKa.
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KOHCprI/IpOBaTb MaTEMATHYCCKUE NMPECATOKCHUA
MOIIBKO CBA30K ((HeKOTOpBIﬁ», ((HIOﬁOﬁ». Pacno3naBarhb
HCTHHHBIC U JIOKHBIC BLICKA3bIBAHHA O MHOTOYTOJIbHH-

Kax, MPUBOAHTH MPHMePBI 1 KOHTPIPUMEPHIL.

I/IccneuonaTb 3aBHCHMOCTBD IIJIOIIAAXU KBaJApaTa OT AJIh-
HBI €T0 CTOPOHBI.

Hcnoab30BaTh CBOICTBA KBAJPATHOM CETKHU JUIs OCTPO-

eHust Quryp; pa3éuBaTh NPSIMOYrOIbHUK HA KBAZPATHI,
TPEYrOJIbHUKHU,; COCTABJIATH Q)HprBI U3 KBaJApaToB U
HPSIMOYrOJIbHUKOB M HAXOAUTH UX IJIOIIA/Ib, Pa30uBaTh

(burypsl Ha IPSIMOYTOJIBHUKH M KBAJPAThl U HAXOAUTH

MX TUIoaiab.

BrIpakaTh BeJIMUMHY IJIONIAAN B PA3IMYHBIX €AMHUIAX
U3MEPEHHs METPUUECKON CHCTEMbI MEP, MIOHUMATh H HC-
MOJIb30BATH 3ABUCHMOCTH MCKIY METPUICCKUMHU €U~
HHIIAMH U3MEPCHHUS TUIOMIA/IH.

3HAKOMHUTbCS ¢ IPUMepPaMH PUMEHEHHU S TJI0IAIH 1
nepuMeTpa B IIPAaKTHUECKUX CUTyalusax. Pemars 3a1a-

YH U3 PeaNIbHOH KU3HU, PeIaraTh U 00CyKAATh pa3-

JINYHbIE CIIOCOOBI pemeHus 3aaa4

C I10-

JlecsaTnuHbIE
Jpodu
(38 1)

Jecartndnast 3amuch ApoOei.
CpaBHeHME IECATUYHBIX APOOEH.
JeiicTBus ¢ AECATUUHBIMU JIPO-
Osimu. OKpyriieHHe JeCITHYHBIX

npobeii.

Pemenne TekCTOBBIX 3a7a4, CO-

JnepiKaix 1po6u. OCHOBHBIE 3a-

Jla4u Ha 1pobu

IpeacTaBiasiTh AECSITUYHYIO IpOOb B BUIE OOBIKHOBEH-
HOM, YNTATh H 3aNHCHIBATH, CPABHUBATD JCCATHYHBIC

Jpo6u, npeaIaraTh, 060CHOBBIBATH H 00CY:K1aTh CIIOCO-

OBl yHOPSI0YHBAHUS JIECATUUHBIX 1pOOCi.

H306pakaTh 1eCITUYHBIE JPOOH TOUKAMH Ha KOOPIIH -
HATHOM IIPSIMOH.

BbIsIBJISITH CXOCTBA H PA3J TN paBui apudmernde-

CKHUX JACHCTBHI C HATypaJbHBIMU YHCIAMH U IECATHY -

HBIMH APOOSMH, OOBSCHATD HX.
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BbInoHATH apI/leMeTI/I‘-leCKI/Ie HeﬁCTBHﬂ C NECATUYHBI-

MH JIpOOSMHU; BBINOJIHSTH NPHKHAKY H OLIEHKY Pe3yJib-
Tarta BHIYHUCIICHU .

IIpuMeHSITH CBOiiCTBA apU(pMETHYCSCKUX TCHCTBHI ISt
panmoHaIM3aIun BBIYHCIICHUH.

“p“MeHﬂTb NMPaBHJIO OKPYIJICHHS JCCATHYHBIX ﬂpoﬁeﬁ.
IIpoBoAMTH MCC/IeI0BAHUS CBOMCTB AECATHYHBIX APO-
6e171, ONMHUpasCh Ha YHUCIIOBBIC SKCICPUMEHTBI (R TOM

YHCIIE C TOMOLIBIO KOMITBIOTEPA), BBIABHIATh THNOTeE3bI
M NIPUBOJUTH UX 000CHOBaHMS.

Pacno3HaBaTh HCTHHHBIC U JIOXKHBIC BHICKA3bIBAHUS O

ApoOsIX, MPHBOANTH MPHUMeEPbI 1 KOHTPIIPHMEPbI, CTPO-

HTh BBICKA3bIBAHMSI U OTPHIIAHHS BBICKA3bIBAHUIA.

PemaTs TEKCTOBbIC 3a/1a4H, COACPIKAILIE APOOHBIEC aH -
HBIC, 1 HA HAXOKJICHHUE YaCTH LEJIOr0 U 1LEJIoro 1o ero

4acTH; BBISIBJSIT HX CXOJACTBA H PA3/INYHsL.

MozeMpoBaTh X0/ PELICHHUs 3aa4H ¢ IOMOILBIO PH-

CyHKa, cxeMsl, Tabauibl. [IpuBoauTh, pa3doupars, oune-
HHMBAThb Pa3/IMYHbIC PELICHUS, 3aIICH PELICHUI TeKCTO-
BBIX 3a71a4.

OnepupoBaTh JPOOHBIMH YHCIAMH B PeaTbHbIX )KH3HEH-

Kpurnueckn oleHUBATH MONY4YCHHbIH Pe3y/IbTaT, OCy-

IECTBJIATH CAMOKOHTPOJIb, IIPOBEPSIsi OTBET HA COOTBET-
CTBHE YCIIOBHIO, HAXOUTD OIIHOKH.

3HAKOMHTBCSI ¢ HCTOPHeEi Pa3BUTHS apH(METHKI
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Harasauas
reoMeTpusi.
Tena u purypsi
B NPOCTPAHCTBE

(CA)]

Mmuororpannuku. M3o6paxeHue
MHOTOTpaHHUKOB. Mojienu npo-

CTPaHCTBEHHBIX TeJL.
IIpsiMoyromnbHbIii Napaienenu-
nef, Ky0. Pa3Béprku kyba u ma-

pannenenunena.

TIpakTnueckas pabora «Pa3-
BEPTKA KyOay».

O0béM KyOa,

Tlapajuiejienuneia

NIPSAMOYT' OJIBHOI'O

Pacno3naBathb Ha Yeprexax, pUCYHKAX, B OKPYKa0-
meM Mupe l'lp)lMOyTOJ'IbeIfI Hapajuienenumnen, Ky6,
MHOTOTpaHHUKH, ONMHCBIBATh, HCNOJIb3ysl TEPMHHOJ0-
THI0, OUCHUBATH JIMHEITHBIE pa3sMeEpBEL.

IIpuBOAMTH MPHMEPBI 00BEKTOB PEATBHOrO MUpPA, UMe-
J10)11170:4 d)OpMy MHOI'OIrpaHHHUKA, IIPAMOYI'OJIBHOT'O ITapaj-
nenenunena, Kyoa.

W300pakaTh Ky0 Ha KieT4aroii Gymare.

HccenoBars cBoiicTBa Ky0a, IPSMOYTOJIBHOTO TTapal-
JIeTIeTUIe1a, MHOTOrpaHHUKOB, HCITOJIB3Y S MOJICITH.

Pacno3naBaTh M H300pakaTh pa3BEPTKU Kyba U napai-
neneninesa. MoaeaupoBaTh Ky0 U mapajuiesienures u3
OyMaru M npouux MaTepHasoB, 00bACHATD CMOC06 MO-
JCTUPOBAHUA.

HaxoanThb nzmMepeHus, BBIYMCJIATD ILUIOIA/b HOBEPXHO-
cTi; 00bEM Kyba, IPsIMOYTOJIBHOTO MapauIelIeITHICAa;

HCCIIeI0BATh 3aBHCHMOCThL 006EMa Ky0a OT JUIMHBI €ro
pe6pa, BHIIBHIaTh H 000CHOBBIBATH THIIOTE3Y.
Ha0moaaTh ¥ NPOBOANTL AHAJIOTHH MEX/Y NOHATUSAMU
Tomaam u OGBéMa, TIEPUMETPA M IJIOLIAAH TOBEPXHOCTH.
Pacno3HaBaTh MCTHHHBIC U JIOXKHbBIC BHICKA3bIBAHHS O
MHOTOrpaHHHUKAX, HPUBOAUTH NPHMeEPbI U KOHTPIIPHMe-
PbI, CTPOMTH BBICKA3BbIBAHUS 1 OTPUIAHUS BBICKA3bIBa-
HUH.

PemaTsb 3a1a4uu u3 peanbHON )KU3HU

IloBTOpEHNE
M 06001eHHe
(10 v)

IloBTOpEeHne OCHOBHBIX HOHATHIT
M METOZIOB Kypca 5 Kiacca, 0600~
LIEHKE 3HAHUI

BbI4HCIsITE 3HAYEHUS BRIPAXKEHHI, COepKaLINX HATY-
pajibHbIC YKUCIIa, OOBIKHOBEHHBIE U JECATHYHBIC }_'Lp()ﬁl/l,
BBITMOJIHATE [TPE00pa3OBaHMs YHCEL.

BuI6uparh cnoco® cpaBHEHHS 4HCEl, BBIYUCICHUIA,
NMPUMEHSITH CBOCTBA api(pMETHUCCKUX JACHCTBHI ATIs

pannoOHaAIN3aUNA BBIYHCIICHHH.
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OcHOBHBIE BH/IbI 1€ATCJIBHOCTH oﬁy‘lammuxca

OCyI].leCTBJ'lﬂTB CaMOKOHTPOJIb BBIITOJIHAECMBIX JiedcTBUIA
M CaMOTIPOBEPKY PE3yJIbTaTa BBIMHCIICHHI.

Pemars 3agaun u3 pCaHBHOﬁ JKU3HH, MPUMEHATH MaTe-
MaTH4Y€CKHEe 3HAHHUA [UIA PCIICHU 3a1a4 U3 IPpyrux
YUEOHBIX MPEIMETOB.

Pemarp 3aa4Yd pasHbIMH CI'[OCOﬁaMH, CpaBHMBAThH
€1oco0bI PEIICHHS 3a/1a44, BLIOMPATh PALHOH AIbHbBI

cnocod

6 xnacc (ne menee 170 u)

Ha3zpanmne
paszeJia (TeMbl)

Kypca (YMCJI0 4acoB)

OcHoBHOE coaepKaHue

OcCHOBHbBIE BHABI 1eSITETbHOCTH oﬁyqamumxcn

HatypanbHbie
4yncaa
(30y)

Apudmernueckne JEHUCTBUS C

MHOI'03HAYHBIMH HaTypaJlbHbI-
MU yrciaaMu. YucioBbie BbIpa-

JKEHHS, OPSI0K AeiCTBUHN, HC-

noib30Banue ckobok. Okpyrie-

HHE HATypPaIbHBIX YHCEL.
Ilenmenn " KpaTHBIC 4HuCIa;

HauOONBIINN OOIIMN JENUTENb U

HauMeHblIee o01ee KpaTHoe.

BpinoansaTs apudmMeTHyeckue JedcTBUS C MHOMO3HAY-
HBIMU HATYpaJIbHBIMUA 4YHUCJIaMU, HAXOAUTH 3HAYEHUH
YUCIIOBBIX BBIPAKEHHH cO CKOOKamu 1 6e3 cKOOOK; BbI-
YHCIATH 3HAYEHHUS] BHIPAKEHUIT, COAEPIKAILIMX CTEHICHHU.
BbINOJHATH NPUKHIKY H OUEHKY 3HAYCHHUI YHCIIOBBIX

BBIPOKCHHUI, HPUMEHSITh IPHEMbI POBEPKH PE3yIbTaTa.

Hcnoas3oBarb IPHU BBIYUCICHUAX IICPEMECTUTEIIBHOC

CcoYeTaTeIbHOe CBOMCTBA CIOKEHUS U YMHOX€HMUs, pac-
NpEeaeIuTEIbHOE CBOICTBO YMHOKEHUST OTHOCUTEIIbHO

CIIO)KEHHUS, CBOUCTBA apu(METHUECKUX IeHCTBHIA.
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Pasnoxenue uncna Ha IIPOCTBIC MHOXUTEIIH.

JlenuMoCTh CyMMBI

U npousBeseHus. Jlenenue c oc-
TaTKOM.

Pemenue TekcToBbIX 3a1a4

HccienoBarb  4uCIOBBIE  3aKOHOMEPHOCTH,  IIPOBOAUTH
YHCIIOBBIE OKCIEPHMEHTHI, BBIIBUIaTh M  O00OCHOBLIBATH
TUIIOTE3bl.

@opMyJMPOBATh  ONpeldeJeHUs  JCIUTeNs U KpaTHOro,
HauOoJblIero OOIIEro JeNUTeNss M HAUMEHBIIEro OOLIero
KPaTHOTO, MPOCTOr0 M COCTaBHOIO YHCEN; MCIOIb30BATH 3TH
TIOHATHSI IPU PELICHUH 3a/1a4.

IIpuMeHSITH aJrOPUTMBI BBIYHCIICHAS HaWOONBIIEro o0IIero
JEeNuTeNs] M HauMeHBIIEro OOINero KpaTHOrO JBYX YHCel,

AJITOPUTM PA3JIOKEHHUS YMClia Ha IPOCTBIC MHOXKHUTEIIN.
HceaenoBaTh ycioBus 1eIMMOCTH Ha 4 1 6.

HccaenoBars, 00cy:k1aTh, HOPMYJIMPOBATH U 000CHO-BbIBATH
BBIBO/I O YETHOCTH CyMMBI, IIPOM3BEICHHS: IBYX YETHBIX YHCE,

JIBYX HEUETHBIX YUCIIE, YETHOTO U HEYET-HOIO YHUCEII.
HccnenoBarh ¢BOHCTBA 1CIMMOCTH CyMMBI H TIPOU3BE-
JICHHUS YHCeJl.

HpI/IBOI[I/ITL npuMepbl 4ucesl C 3aJaHHbIMH CBOﬁCTBaMH,
Pacno3HaBaTh BEPHbIEC U HEBEPHDbIE YTBEPXKIACHUSA O CBOMCTBax

YHCcell, onmpoBepraTb HEBEPHLIC YTBEPIKIACHUSA

C OMOII[BI0 KOHTPIIPHMEPOB.

KoncTpynpoBarh MareMaTHyecKHe NpeNJIOKeHHsI C I10-MOLIbIO CBSI30K
«», KUIIH», ECIH. .., TO...».

PemiaTh TEKCTOBBIE 33a1a4H, BKIIOYAOIIHE OHSTHS e-THMOCTH,
apu(pMETHYECKUM CIOCO0OM, HCIIOIb30BaTh Iepebop Bcex

BO3MOXXHBIX BapHAHTOB.
MopneaupoBaTh X0/ PELICHHS 331241 C IIOMOLIBIO PH-
CyHKa, CXeMbI, TaOJINIIbL

IpuBoauTh, pa3dupaTh, OLEHHUBATH PA3IMYHBIC peEIIC-HUS, 3aMHCH
pelIeHuit TeKCTOBBIX 3a4a4.
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KpnTuqecm{ OLICHUBATH l'[OJ'ly‘{eHHblﬁ pe3yibTaT, HaxX0-
JUTh OU_H/IGKH, OCYIIECTBIATE CAMOKOHTPOJIb, ITPOBE PSS

OTBET HA COOTBETCTBUE YCIIOBUIO

Harasanas
reomMeTpHsi.
Ipsimble Ha

ITeprieHAMKYISPHBIE TIPSMBIC.

TMapannensHblie npsmble.

Paccrosinue MEXOY ABYMsI TOY-

Pacno3naBarh Ha yepTeKax, PUCyHKaX CIIydad B3auM-
HOTO PacrojIOKEHHs ABYX MPSAMBIX.
H300paxkaTh ¢ NOMOLIBIO YePTERKHBIX HHCTPYMEHTOB Ha

TJI0CKOCTH "~ HEJIMHOBAHHOM M KJIETYaTol Oymare JiBe IepeceKato -
Kamu, OT TOYKH J0 MPSAMOU, JUIH -
(74) N €csl IPAMBIE, IBE NIapaJuIeIIbHbIE IIPAMBIE, CTPOUTH IIPs-
Ha IyTU Ha KBaJPATHOIl CeTKe. .
MYI0, NIEPIICHAMKYISPHYIO JJaHHOH.
TTIpuMepsl IPSIMBIX B IIPOCTPAH- TIpuBOANTL IPHMeEPBI NTAPATIICTBHOCTH U TIEPICHINKY-
cTBE JIAPHOCTH TIPSIMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJbHHKAX MEPIICHIHKYIAPHBIC
U napaiensHbie cTopoHbl. M300paskaTh MHOTOYroJb-
HMKY C IapaJlJIeIbHbIMH, IEPIEHAMKYIAPHBIMU CTOPO-
HaMH.
HaxoauTthb paccrosHue MeX1y AByMs TOUKaMH, OT TOY-
KM JI0 IIPSIMOH, JUIMHY IIyTH Ha KBAJPaTHOU CETKE, B TOM
YUCIIE UCIIONb3Ys LU(POBBIE pecypehl
Jpodn OOBIKHOBEHHAS Ip0Ob, OCHOBHOE CpaBHUBATH U YHOPSIA0YUBATH 1po0H, BLIOUPATH CHO-
(32y9) CBOMCTBO JIpoOH, COKpaIleHHE €00 cpaBHEeHHs IpOOeid.

npobeii. CpaBHeHHE U yHopsai0-
yMBaHue Apobeit.

Jlecsituanble [pobu U MeTpUde-

CKas chucTrema Mep.

TIpencraBiasiTh JecATHYHBIE IPOOH B BUIE OOBIKHOBEH-
HBIX 1po0eii 1 0OBIKHOBEHHBIE B BUJIE JCCATHYHBIX, HC-
N0JIL30BATHh SKBHBAJIEHTHBIE NPeICTABIEHUS IPOOHBIX

YUCEI IIPU UX CPABHEHUU, IIPU BBIYACIICHUAX.
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Apudmerndeckne JiefcTBus c
OOBIKHOBEHHBIMH W JICCATHIHBI-MH
JPOOSMH.

OrtHouienue. JlenmeHue B JaHHOM
oTHomIeHu:. Macrirrab, mporop-musi.

Ilonsitue mnpoueHra. Beruucne-Hue
MPOLEHTa OT BEJIUYMHBI U BEITUYHHBI
110 €€ MPOLEHTY.

Pemenne TEKCTOBBIX 3ajjad,  CO-JEPXKaIIUX
JpOOH M IPOLEHTHI.

INpaxruueckass pabora «OTHO-LIEHHE
JUTHHBI OKPYKHOCTH K €€ InaMeTpy»

Hcnoab30BaTh JAeCATUYHbIE IPOOU IPH IPe0Opa30oBaHUH BEIUYHH B
METPUYECKOIl crcTeMe Mep.

BoinonsaTs apudmernyeckue AeiicTBUsI ¢ OOBIKHOBEH-

HBIMH H ICCATHYHBIMH JIPOOSIMH.

BbIUHCASATE 3HAUCHHS BEIPAKEHUH, COIEPIKAIINX OOBIK-

HOBCHHBLIC U JCCATUYHBIC I[pO6I/I, BBITIOJIHATH HpeOGpa-SOBaHHfI
npobeil, BbBIOHpATH  CHOCOD, TNPHMEHATH  CBOW-CTBa

apu(METHICCKUX JCUCTBHI JUTS pallOHATHN3AINN
BBIYHCICHUHN.
CocTaBJISITh OTHOLICHHS U POMOPIUH, HAXOAUTH OTHOILLIE-

HHE BEJIINYHH, ICJINTh BEJINYNHY B TAHHOM OTHOIIECHHH. HaXO}Jl/lTb
IKCNEPHUMEHTATbHBIM ]'[yTeM OTHOIICHUE

JUTMHBI OKPYXXHOCTH K €€ nuamerpy. MHTepnpernpoBars
MacmTad Kak OTHOLIEHHE BEJIMYHH, HAXOAHTH MacIlTal IUiaHa,

KapTbl U BBIYUCIIATH PacCTO-

SIHUSI, HCIOJIb3YsI MACIITa0.

OOBSICHATB, YTO TAKOE MPOLEHT, YIOTPeOIsTh O00OPOTHI PEYH €O  CIOBOM
«IIPOLEHT». BL]]Ja?KaTL TNPOLEHTHI B

Z(pOGHX 44 ,Z[pOGI/I B IIPOLEHTAaX, OTHOLIEHUE ABYX BECJIIUMYMH B
IpOoLCHTaXx.

BBIYMCAATH MPOIEHT OT YHMCJA M YHCIO 110 €ro MporeHTy. OKpYyrisiTh Apoou u
MPOLICHTHI, HAXOXUTh MPUOITHKE-

HHUS YUCECIL.

Pemars 3agayM Ha YacTH, INIPOLEHTHL, IIPONOPLHHU, HA HAXOXKACHHE apo6H
(1poLeHTa) OT BEJIMYHMHBI M BEJIMYH-

Hel 1o e€ apobu (mporeHty), apobOu (mpoleHTa), KOTO-pBIi
COCTaBIsIeT OAHAa BenuuyuHa OT Apyrod. IlpuBoauMTh, pa3doupars,

OLCHUBATD PA3JIMYHBIC PCIICHUA, 3aAlTUCH
PEILEeHUI TEKCTOBBIX 3a/1au.

H3Bnekar, wuHGopManmio u3 TaOmulm © JUarpamM, HH-
TEpPIPETHPOBATH TaOJIMYHBIE TaHHbIE, ONPEACIATh Hau-Ooblee
U HauMEHbLIee U3 IPE/ICTABICHHBIX JAHHBIX
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Harasianas OceBas cummerpust. LlenTpans- Pacno3HaBaTh Ha yepTexkax U N300pAKEHUSAX, H300pa-
reoMeTpus. Hasi CHMMETpHSI. 7KaTh OT PYKH, CTPOUTH C ITOMOIIBIO HHCTPYMEHTOB q)PI-
C“MMeTp“ﬂ HochoeHI/Ie CPIMMeTpI/IlIHI)IX Typy (OTpCEOK, JIOMaH Y10, TPEYr OJIbHUK, IIPAMOYTOJIb-
(64) puryp. HHUK, OKPYXKHOCTb), CHMMETPHUYHYIO JQHHOH OTHOCH-
TEJIBHO ﬂpﬂMOﬁ, TOYKH.
Tpakrnueckas padora «OceBast HaxoanTe npuMepbl CUMMETPHH B OKPYXKAIOIIEM MHPE.
CHUMMETPHUS». Moneanposath 13 6ymaru JBe QUIypbl, CAMMETPHYHBIE
CHMMETpHS B TIPOCTPAHCTBE OTHOCHTEJIBHO NPSIMOW; KOHCTPYMPOBATH I'e€OMETpHUYe-
CKHE KOH(QUTYPAIHH, HCIOJB3Ys CBOMCTBO CHMMETPHH,
B TOM YHCJIC C TIOMOIIBIO HPIq]pOBLIX pecypcos.
HccirenoBars CBOMCTBA U3Y4EHHBIX (GUTYD, CBSI3aHHbBIE
C CPIMMCTpMCﬁ, HUCIIOJIb3Ys SKCIICPUMEHT, HaﬁJ’I}OﬂCHHC,
MOJE/IIMpOBaHHUE.
O0G0CHOBBIBATD, OIIPOBEPraTh ¢ HOMOIIBIO KOHTPIPHME-
POB yTBEPXKIECHHUSA O CUMMETPUH UT'YD
Broipazkenust Ipumenenue OyKB AJSI 3aITHCH Hcnosib30BaTh OYKBBI i 0003HAUEHHS YHCEN, TPU
¢ OyKBaMHu MaTeMaTHYeCKUX BbIPOKEHUN U 3alMCH MAaTeMaTHYECKUX YTBEP)KICHHUil, COCTaBIATH
(64) npeuioKeHui. bykBeHHbIEe BbI- OyKBEHHBIE BBIPOKEHHUS 0 YCIIOBUIO 3a[Ja4H.

PpaXeHust U YUCIIOBBIC IIOACTA-
HOBKH.

EyKBeHHLIe PaBCHCTBA, HAXO0XK-
JIeHHe HEU3BECTHOIO KOMIIOHEHTA.

Dopmytsl

HccnenoBaTh HECTIOXKHBIC YHCTIOBBIC 3aKOHOMEPHOCTH,
HUCTI0JIL30BaTh GyKBbl JUIS MX 3aITUCH.

BpIYHCIATH YHCI0BOE 3HAUCHUE OYKBEHHOTO BBIpaKe-
HUs TIPU 3a/IaHHBIX 3HAYCHUAX 6yKB,

3anucbiBaTh (OPMYJIbI: IEPHMETPA U IIOIATH MIPSIMO-
YroJibHUKa, KBaJpaTa; JUIMHbI OKPY’KHOCTH, IIOLIAAH

KpYTa; BLINOJHATH BEIYHCJIEHHS 110 3TUM (HOpMyIIaM.
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CocTaBiATh q)OpMy.]'lbl, BBIpAXKarOIUe 3aBUCUMOCTU
MEXAY BEIIMYNHAMU: CKOPOCTh, BPEMs, PACCTOSAHUE; 1€~

Ha, KOJIMYECTBO, CTOUMOCTB, IIPOU3BOAUTEIIBHOCTh, BpE-

M, 00BEM paGOTbI; BBIITOJIHATh BBIYUCIICHUA 110 3TUM

(hopmymam.

HaxO}Il/lTL HEU3BECTHBIN KOMIIOHEHT apmbMe’mqecr(oro

JiefcTBHS

Harasianas
reoMeTpus.
Durypsi

Ha IJIOCKOCTH
(14 )

YeTbIpEXyrobHUK, IIPUMEPEI
YETHIPEXYTrOJbHUKOB. Tpsamo-
YTONbHHUK, KBaJIpar: cBOliCTBA

CTOPOH, YIJIOB, IHar OHaJIeH.

Wzmepenne yrioB. Buaer tpe-
YTOJIBHUKOB.

Tepumerp MHOTOYTOJIbHUKA.
TTnomans burypsr. Dopmyiisl

TICPUMETPA U TUIOIIAIHA TIPAMO-

yrosbHuKa. [Ipubmmxénnoe uz-
MepeHHe IIoIagy Guryp.
Ipakruyeckas pabdora «Ilmo-
manb Kpyra»

H300paxaTh Ha HEIMHOBAHHON M KJIeTYATOH Oymare ¢
HCIT0JIb30BAHUEM ‘ICpf[‘é)l(HLIX HWHCTPYMEHTOB '-ICTBIpéX-
YrOJIbHUKH C 3aIaHHBIMA CBOMCTBaMH: C TlapaJijieJIbHbI-

MH, NEPIECHANKYIAPHBIMH, PAaBHBIMA CTOPOHAMH, TIPS~

MBIMH yTJIaMH | Jp., paBHOGCHpCHHBIﬁ TPEYroJlbHHUK.
Ipensarate u 00CyK1aTh CHOCOOLI, ANTOPUTMBI I10-
CTpOCHMSA.

I/ICCJIQ)]OBaTb, HUCIOJIB3Ys OKCIIEPUMEHT, HaGH}O,HCHPIC,
MOJICJIMPOBAHHUE, cBoOlicTBa NpsAMOYTOJIbHUKA, KBaJpara,
pazduBarh Ha TpeyroiabHUKU. OGOCHOBBIBATH, ONIPOBEP-

rarhb C IOMOIIBIO KOHTPIIPUMEPOB YTBEP:KACHUS O Ipsi-
MOYTOJIbHHKE, KBaZIpaTe, paclo3HABATh BEPHbBIC U HE-
BEPHBIC YTBEPKIACHHA.

I/ISMepﬂTb U CTPOMUTH C IIOMOIIBIO TPAHCIIOPTUPA YIJIBI, B

TOM 4HCJIE B MHOTOYTOJIbHUKE, CDABHHBATh YIJIbI; pac-
103HABATh OCTPbIC, IPSIMbIE, TYIbIE, pa3BEPHYTHIE YIIIbL.
Pacno3sHaBarb, H300paxaThb OCTPOYTOJILHBIN, MPSIMO-
YTOJIBHBIH, TYMOYTOJbHBIN, paBHOOEIPEHHbINH, PaBHO-
C'l'OpOlllll/lﬁ TPEYTOJIbHUKH.

Bb1uMcaATh IEPUMETP MHOTOYT OJIHUKA, TIOMIAAb MHO-
TOYrojbHUKA pa30HeHHeM Ha PSIMOYTOJIbHUKH, HA PaB-

HBIC qJI/II‘ypr, HUCIOJIb30BaTh METPUYECCKUE CAUHULIBI U3~

MEpEeHHUS AINHbI ¥ TUIONIaIH.
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TIpooonscenue

HasBanue
paszaena (TeMbl)

Kypca (4Hc/10 4acoB)

OcHOBHOE coiepKaHHe

OcHOBHBIE BH/IbI 1€ATCJIBHOCTH oﬁy‘lammu)wﬂ

HcnoJsb30BaTh NpuOIHKEHHOE H3MepPeHHe JJINH U IUIO0-
Imajiell Ha KJieTyaroit 6ymare, mpuOIKEHHOE H3Mepe-

HHUE NJIMHBI OKPYXKHOCTH, TUIOIIAH Kpyra

IMonoxuTENBHBIE

H OTpHIIAaTEJIbHbIE

Lensle yncaa. Momyns 4ucia,

reoMeTpuyecKas HHTEpIpeTa-

"plleO}Il/ITB IpUMePHbI UCITOJIB30BaHUA B peanLHoﬁ KU3-

HH TTOJIOKUTEJIBHBIX U OTPULATCIIBHBIX YU CEII.

yncaa st MoIyJist. UnCIIoBBIE TpoMe- W300pazkaTh LeJble YKcIia, OI0KUTENIbHbBIC H OTPHLA-
(40 a) IKYTKH. TEJIbHBIC YHMCJIa TOUKAMU Ha YUCIIOBOU MPAMOM, HCMOJb-
30BaTh YHCIIOBYIO NPSMYIO JUIsSl CPABHEHUS YHCElL.
TlonoxuTenbHbIC U OTprULaTEIIb-
IIpnMensiThL NpaBU/Ia CPABHCHUS, YIOPAA0YHBATD 1iC-
Hble yncna. CpaBHEHHE OJIOKH -
JIbIC YMCITa; HAXOAMTH MOJYJIb YUCIIa.
TENIbHBIX U OTPUIIATENIBHBIX YH-
N DopmMyIMPOBATH NPABHJIA BBIYHCICHUS C TTOJI0KUTEIb~
cel. Apudmernueckue JencTBus
HBIMH U OTPUIIATEIbHBIMU YHCIIAMU, HAXOAUTH 3HaYe-
C IIOJIOKUTENILHBIMU 1 OTPHIIA- . .
HHUSI YHUCJIOBBIX BBIPAKCHHUH, COEPIKAIUMX JICHCTBUS
TeJIbHBIMU YHCIIAMH.
C IMMOJIOKUTEIIBHBIMHA M OTPHULIATEIIBHBIMH YHCIaMH.
PeleHne TeKCTOBBIX 3a7a4 IIpuMeHATHL CBOMCTBA CIOKEHHUA U YMHOXKEHHUS IS
1peodpa3oBaHus CyMM U IPOU3BEJICHUH
IpeacrapiaeHue IIpsiMoyromnbHas cucrema Koop- OO0BSCHATH M WILTIOCTPUPOBATH NOHSITHE IPSIMOYT OJTb-
JaHHbIX JMHAT Ha miockoct. Koopauna- HOH cHCTeMBbI KOOPIMHAT Ha IJIOCKOCTH, HCII0JIb30BaTh
(64) ThI TOUKH Ha IJIOCKOCTH, abciuc- TEPMUHOJIOTUIO; CTPOUTh HAa KOOPIHHATHOM MI0CKOCTH

¢a u opauHaTa.
Cronbuatsie u KpYyroBBIE M-
TPaMMBIL.

IIpaxrugeckas padora «Iloctpo-

CHUE JuarpaMmm».

TOYKM M (DUTYPBI IO 3aJJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOP/IMHATBI TOYEK.

Yurare croibuarbie H
HHTEPNpPeTHPOBATH JIaHHBIE; CTPOUTDb CTONOYATHIE ANA-

TpaMMBI.

KPYroBble JMarpaMMmbl;
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(CR)]

- HpamvoyronbHblii Hapajieneqy-—

Pemenne TeKCTOBBIX 3ajaa4y, Co-
JACpKaAlUX MaHHBIC, MPEACTaB-
JICHHBIC B Ta6J'II/IIIaX W Ha Jya- ¥ 3aJa4 U

neju, KYy0, Tpu3Ma, NMHUpaMH[a,

KOHYC, LIHJIMHJP, 1ap u chepa.

H3o6paxenue HPOCTPAHCTBEH-
HbIX Quryp. IIpumepst pa3sép-

TOK MHOT'OIPaHHHMKOB, LUJIMH=-
Jpa M KOHyca.

INpaxruueckas pabora «Co3na-
HHe Mozenei HPOCTPaHCTBEH-

HBIX GUTYp».

ITonsitrie 00bEMA; €TUHHIIBI H3-
Mepenus 00béma. O6BEM IpsiMO-
YTOJIBHOrO napasuiesenue/a,

Ky0a, hopmyiisl 00bEMA

Hcnoab3oBars MH(pOpMANNIO, NIPEICTABICHHYIO B Ta-
GHI/IHaX, Ha quarpaMMmax AJis peleHus TEKCTOBBIX 3a1a4
peanbHON )KU3HH IpaMMax

Ruars

—Pacno3HaBarh -Ha UepreskaX, PHCYHKAX, OHHELIBATD
pamuay, npusMy, LHIHHAP, KOHYC, Iap, H300paxars
HX OT PYKH, MOAECTHPOBATD U3 6ymaru, TJ1aCTUJInHA,
npoBoJIokH 1 1p. [IpHBOAMTE MPHMeEpPBI 00BEKTOB OKPY-
JKaromero Mupa, MMEroIux Cl)OpMLI Ha3BaHHBIX TEJI.
Hcnonb30BaTh TEPMUHOIOTHIO: BEPIIMHA, peOpoO, I'PaHb,
OCHOBAHME, BBICOTA, pajnyC U IHAMETP, paaBékaa,
H3yuars, HCIONB3Ys SKCIEPUMEHT, HAOIIOIEHNE, U3Me-
PEHHUE, MOJICIIMPOBAHHE, B TOM YHCIIC KOMITBFOTEPHOE, U
ONMMCHIBATH CBOICTBA HAa3BaHHBIX TECJI, BBISIBJISATH CXOI-
CTBA M PA3JIMYHUs: MEKAY MUPAMUI0OH U IPU3MOM; MEX-
JY IIWIUHJPOM, KOHYCOM H 1IapOM.
Pacno3naBarh pasBEPTKM MapasUlesenunesna, Kyoa,
TPHU3MBI, TUPAaMUJIbI, KOHYCa, IUIMHPA; KOHCTPYHPO-
BaTh JAaHHBIC TCJIA U3 p%BépTOK, COo31aBaTb UX MOJICIIA.
Co3aBaTh MO/1eJIM IPOCTPAHCTBEHHBIX (uryp (13 Oyma-
TH, IPOBOJIOKH, IUIACTHIIMHA U Hp,)
H3mepaTh Ha MOJesAX: AIMHBI pEOEP MHOTOIPaHHHKOB,
JHaMETp 1uapa.
BbiBoauTH hopmysry 06bEMa IPIMOYToJIEHOTO Hapasuie-
Jlenmneaa.
Bbruncasats no popmysnam: 06bEM NpIMOYroIbHOro na-
pajuienenunena, KyGa; HCMOIB30BaTh €IMHULBI U3MEPE-
HUSL 005EMA; BBIYHCIATH 00HEMBI TEJI, COCTABICHHBIX U3
KyOOB, apasiesenuneoB; pelmaTh 32241 C peabHbI-

MH JIaHHBIMHA
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TIpooonocenue

Ha3panue
pa3aena (TemMbl) OcHOBHOe cofiepKaHHe OCHOBHBIE BH/IbI 1EATEILHOCTH 00Y4al0 IMXCS

Kypca (4Hc/10 4acoB)

IToBTOpEnme, IToBTOpPEHNE OCHOBHBIX MOHATHIHA BbIMHCIATH 3HAYCHUS BBIPAXKEHHI, COlepKaAINX HATY-
obobmeHue, U METOJI0B KYPCOB 5 M 6 KJIaccos, panbHBbIE, 1IeNbIe, MOJOKHUTENIbHBIE U OTPHLATEIIbHBIE
CHCTeMATH3 AU 00o0IeHre U CHCTeMaTH3alus 4YKCIIa, OOBIKHOBEHHbIC U JAECATHYHbIC APOOH, BBITOJ -

(20 v) 3HaHUH HATB IPE0OPA30BAHMS YHCEIT ¥ BBIPAKEHHIA.

BrIOMpaTh cnocod CpaBHEHUs YHCEll, BBIYMCICHUH,
NPHMEHSITH CBOMCTBA apH(pMETHIECKUX e CTBUH IS
panroHaIM3auu BBIYHMCIICHHH.

PemaTh 3a1a4n U3 peabHOIl )KU3HN, MPUMEHSITh MaTe-
MaTH4YeCKHEe 3HAHHUS U1 PCUICHUA 3a1a4 U3 APYTuX
TIpEAMETOB.

Pemarnb 3a1a4H pa3HbIMH €NI0C00aMHU, CPABHUBATH, BbI-
OMpaThL cIOCOGHI PELICHUS 3a/1aYH.

OcymecTBJISATH CAMOKOHTPOJIb BHIIOJIHACMBIX JACHCTBHIA

M CaMOIPOBEPKY Pe3yJIbTaTa BbIYU CIICHHH

Ilpun paspabotke paboyeld mHporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUM JOJDKHBI OBITH YYTEHBI BO3MOXK-HOCTH
WCTIONIb30BaHMS  AJEKTPOHHBIX  (IM(POBBIX) 00pA30BATENBbHBIX PECYPCOB, SBISIIOMMXCS  Y4eOHO-METO-THYECKUMU
MaTepuajaMu (MYJIbTUMEAUIHBIE NPOrPaMMBI, JJIEKTPOHHBIE YYEOHHKH W 3aJaYHUKH, DJIEK-TPOHHbIE OHOINOTEKH,
BUPTYaJbHBIE J1TaOOPATOPHHU, MIPOBBIE IPOrPAMMBL, KOJIEKIMH H(PPOBEIX 00pa30-BaTEIBHBIX PECYpCOB), MCIOIb3YEMBIMH
IU1st OOY4eHUs M BOCIIMTAHHS PAa3IMYHBIX TPYII MONTB30BaTENEH, NPEACTaBICHHBIMHA B JJIEKTPOHHOM (LIU(POBOM) BHIE H
peanu3yronuMu  quaaktadeckue BosmMokHoctH MKT, comepkaHMe KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00
00pa3oBaHUH.



HPUMEPHASA PABOYAS ITPOIT'PAMMA YYEBHOI'O
KYPCA «AJITEBPA». 79 KJIACCBI

HEJIN U3YUEHUA YYEBHOI'O KYPCA

Aunrebpa SIBISICTCSI OJHMM W3 OIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
obecrieunBaeT U3ydeHue APYrux AUCHMIUIMH, KaK €CTECTBEHHO-HAYYHOrO, TaK
U TYMaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOIUMO IS MPOIOJIKEHHS
00pa3oBaHus U B NIOBCEHEBHOM XKN3HU. PasBu-THe y 00y4arOmmXcst HayIHbIX
MPE/ICTABICHUH O IPOUCX 0K ACHUN
M CYH[HOCTH  anrebpamueckux  abCTpakmmii,  crmoco0e  OTpaXkeHHs
MAaTEeMAaTUYEeCKOW HAYKOH SIBIICHHA W TPOIIECCOB B TMPHUPOJIC W OOIIEe-CTBE,
PO MAaTEMATHYECKOTO MOJIETMPOBAHUS B HAYYHOM II03HA-HUU U B MPAKTHKE
crocodcTByeT (DOPMHUPOBAHUIO HAYYHOTO MHPO-BO33PEHUST M KAa4deCTB
MBIIJICHUS, HEOOXOIMMBIX JUIA aganTalldd B COBPEMEHHOM HHU(PPOBOM
obmrectBe. M3yueHue anreOpbl €CTECTBEH-HBIM 00pa3oM 00eCIeYrBaeT
pasBUTHE yMEHHs HaOIIONaTh, CPaBHHM-BaTh, HAXOAWUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH  MBIIUIE-HHUsI, CIOCOOHOCTH  apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JICW-CTBUSI W BBIBOABI, (DOPMYJIMPOBATH YTBEPIKIACHHUSL.
OcBoenue Kypca anreOpbl o0ecreYyrBaeT Pa3BHTHE JIOTMYECKOrO MBIIUICHUS
00y4a-IOIUXCA: OHHM HCIIONB3YIOT JEeIyKTHBHBIE M HHAYKTHBHBIE pac-
CYXJeHHs, 0000IIeHre W KOHKPETHU3aIMIo, abCTparupoBaHue W aHa-JIOTHIO.
OGyuenne anrebpe MpeAronaraeT 3HAYUTENbHBIA 00BEM CaMOCTOSTETHHON
JIeATENILHOCTH O0YYaIOIIUXCsl, MOATOMY CaMOCTO-STENbHOE pelleHHe 3aaad
€CTECTBEHHBIM 00pa30M SIBISIETCS peau-3alieil IesTeIbHOCTHOrO MPUHIIUIIA
00y4eHUsl.

B crpykrype mporpaMmsbl yueOHOro Kypca «Airedpa» OCHOBHOH ILIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COAEpKaTeIbHO-METOANYeCKUe JIMHUK: «YUncna u
BBIYHCIICHHS; «AJIreOpandecKue BhIpaKeHUD; «Y paBHEHUS U HEPaBEHCTBAY;
«Oyakumy. Kakmas ©3 3THX  CO-IepKaTelnbHO-METOAMYECKUX JIMHUH
pas3BHBaeTCs Ha IPOTSDKEHUM TPEX JIeT M3Y4eHHs Kypca, eCTeCTBEHHBIM
o0pa3oM IeperuieTasich ¥ B3aUMOACHCTBYS ¢ APYyrHMH €ro JUHUAMU. B xone
U3y4eHHS Kypca OOydaromMMmcs IIPUXOAWTCSA JIOTHYECKH PacCyKaaTb,
UCIIONB30BAaTh  TEOPETHKO-MHOXECTBEHHBIH s3bIK. B cBBH ¢ 3THM
1e7IecO00pa3HO BKIIIOYHTH B MPOrPaMMy HEKOTOpPBIE OCHOBBHI JIOTHKH,
NPOHM3BIBA-IONIHE BCE OCHOBHBIE Pa3feibl MaTeMaTHIeCKOro 00Opa3oBaHMsS H
CIIOCOOCTBYIOIIHME OBIAJCHUIO OOYYAIOUMMHUCS OCHOB YHHBEPCAJh-HOTO
MaTEeMaTH4YeCKOro s3bIKa. TakuM 00pa3oM, MOXKHO YTBEpX-AaTh, YTO
COZIEPKATETBHON M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «AJreOpay SBISIETCS
€ro HHTErPUPOBAHHBII XapaKTep.
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COI[ep)KaHI/IC JiHUY «Yncaa v BEIYUCIICHHSI CIIYXKUT OCHOBO# T uanLHeﬁmero U3Y4YCHUST
MaTE€MaTUKH, CHOCO6CTByeT Pa3sBUTHIO

y OOy4YarmuXcs  JOTHYECKOTO  MBIIUICHUS, (OPMUPOBAHUIO  YMCHUS
MONTB30BAThCS  alrOPUTMAMHU, a TakKe MNPHOOPETCHUIO MPaKTHYE-CKHX
HABBIKOB, HEOOXOAMUMBIX Uil TOBCETHEBHOH XM3HH. Pa3BUTHE MOHATHS O
YHCIIC B OCHOBHOM IIKOJIE CBA3aHO C PalMOHANBHBIMH M HPPalHOHATBHBIMH
yucnamy, (OPMUPOBAHUEM TNPENCTABICHHH O JAEHCTBUTEIBHOM YHCIIE.
3aBepieHre OCBOCHHS YHCIOBOH JIMHUM OTHECEHO K CTapIleMy 3BEHY O0IIero
00pa3oBaHUsL.

ConmepxaHue JBYX aireOpanveckux JIMHHA — «AnreOpamdeckue
BBIPAXKCHU» U «YPABHEHHS M HEPABEHCTBA» CHOCOOCTBYET (HOPMH-POBAHUIO
y OOy4aromuxcsit MaTeMaTHUECKOro armapara, HeoOXOq1-MOro JUIsl PelIeHHs
3aja4 MaTeMaTHKH, CMEKHBIX TMPEAMETOB M MPAKTHKO-OPUCHTUPOBAHHBIX
3amady. B OCHOBHOI ImKoje y4eOHBIH Marepuan TPYIIUPYETCS BOKPYT
palHOHATBHBIX BBIpaXEHHH. AJl-rebpa JeMOHCTPUPYET 3HAUCHHE MATEMATHKA
KakK sI3bIKa JJIsl IO-CTPOSHUSI MAaTeMaTHIeCKUX MOJIeIel, OMMCaHusl TPOIECCOB
W sBIe-HUH peaJbHOro Mupa. B 3amaum oOyueHmst anreOpe BXOIAT TakxkKe
/:[aanef/'mJee Pa3BUTHUEC AJIT'OPUTMUYCCKOI'0 MBIINUICHUS, HeO6X0)11/I-MOFO, B
YaCTHOCTH, HJIsI OCBOCHHUS Kypca I/IHd)OpMaTI/IKI/I, 1 OBJIaIC-HUEC HaBbIKAMHU
JEIYKTHBHBIX paccykieHuid. [IpeoOpazoBaHue CHM-BOJNBHBIX ()OPM BHOCHUT
cBOW crnenupuYecKuil BKJIad B pPa3BUTHE BOOOpPa)KEHHUs, CIOCOOHOCTEH K
MAaTEMAaTUIECKOMY TBOPUYECTBY.

Conepxxanue  (QYHKIHMOHANBbHO-TpaUUYecKOW JIMHMM  HAleleHO Ha
MOJyYeHHe MIKOJIbHUKAMU 3HAaHWH O (YHKIMAX KAk  BaKHEWILeEH
MaTEeMaTH4eCKOH MOJENIH IS ONMCaHUs M MCCIENOBaHUS Pa3HO-OOPa3HBIX
NPOLIECCOB U SBJICHUH B HpHpone M obmectBe. M3ydenue 3Toro marepuana
CIIOCOOCTBYET PA3BUTHUIO Y OOYYAIOIIMXCS YMEHHS MCIOJIB30BATh PA3IHYHbIE
BBIDA3UTENIBHBIE ~ CPEACTBAa  s3bIKA  MaTe-MaTMKM —  CIIOBECHBIE,
CHUMBOJIMYECKHE, Trpaduyeckue, BHOCUT BKIal B  (OPMHUPOBAaHUE
NpeICTaBICHUH O POJIM MaTeMaTHKHU B Pa3-BUTHU LIUBIIN3ALKIN H KYJIBTYPBIL.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CornacHo y4eOHOMY maHy B 7/—9 Kiaccax u3ydaercs y4deOHbIH Kypc
«Anrebpa», KOTOpBIH  BKJIIOYaeT CIEOYIONIME OCHOBHBIE  pa3-Jedbl
comepkaHus: «Unciaa M BBIYHCICHUS», «ANreOpamdyecKue BBIPAKEHUS»,
«YpaBHEHUS U HEPABEHCTBAY, « DYHKIIUN.

Y4eOHbIH TIaH HA U3y4eHue anreOpsl B 7—9 Kiraccax OTBOAWT He MeHee 3
y4eOHBIX 4acoB B HEJENI0 B TEUCHHE KaXKJOro roja 00-y4eHHs, BCEro 3a TpU
roga o0yueHus — He MeHee 306 yueOHBIX JacoB.

44 IIpumepnas pabouast
nporpamma



COZIEP2)KAHUE YUEBHOI'O KYPCA (ITO 'OJJAM OBYUEHUM )
7 kaacce

Yucna u evluucienun
PaHI/IOHaJ'IbeIe qucia

JIpoOu OOBIKHOBEHHBIC U JECATHUYHBIE, MIEPEXO]] OT OJHOW (DOPMBI 3amUcCH
npobeii k apyroit. IloHATHE pPAIMOHAIBHOIO YHCIA, 3alKCh, CPaBHEHUE,
YIOPSIIOYMBAHKE PAIMOHANBHBIX dHCel. ApudMeTnue-cKue IEUCTBHSA C
palMoHaIbHBIMU YUCTaMu. Pelienne 3a7a4 u3 peaabHON MPaKTHKKM Ha YacTH,
Ha JApoOH.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJIEM: OIIPEACIICHUE, npeoGpa3o-BaHne BBIpa}KeHI/Iﬁ Ha
OCHOBE€ OIIPEACIICHUS, 3alIUCh OOJIBIIHMX YHCEI.

HpOHeHTH, 3aIliChb MPOLCHTOB B BUJIC }IpO6I/I n JIpO6I/I B BHUJIC MPO-LICHTOB.
TpI/I OCHOBHBIC 3a1a41 Ha NPOUCHTHI, pEHICHUC 3aaa4 U3 peaﬂLHOﬁ MpaKTUKH.

HpI/IMeHeHI/Ie MPU3HAKOB  OCJIHUMOCTHU, PaA3JIOKCHUC Ha MHOXUTEC-JIN
HaTypaJbHbIX YUCEII.

PeanbHbie 3aBUCUMOCTH, B TOM YHCJIC IIpsAMas U 06paTHa$1 npo-
NOPIHUOHAJIBHOCTH.

Anzebpauueckue vipariceHus

HepeMeHHLIe, YHCJIOBOC 3HAYUCHUEC BBIPAXKCHUS C HepeMCHHOﬁ. HO-HYCTHMBIG
3Ha4YCHUA IICPEMECHHBIX. Hpe}ICTaBJ'IeHI/Ie 3aBUCUMOCTH MEXKAY BEJIMYUHAMU B BUIIC
¢dbopmyinbl. Berancnenus no popmynam.

Hpeo6pa3013a1—me 6yKBeHHLIX BBIpa)KeHHﬁ, TOXIACCTBCHHO PaBHBIC BBIPAXKCHUS,
MpaBuiia Mpeodpa3oBaHUsl CyMM U MIPOM3BEICHHH, Mpa-BHIa PACKPHITHS CKOOOK H

leleeﬂ,eHlfl}I HO,Z[O6H]>IX cJlaracMabIX.

CBoiicTBa CTENEHU C HaTypaJIbHBIM I10OKa3aTeJIeM.

Onpnouwnensl W MHorowieHel. Cremenb  MHorouneHa. CrokeHwue,
BBHIUMTAHWE, YMHOXKEHHE  MHOrowieHoB.  DopMynbl  COKpamEHHOTO
YMHOXXEHHS: KBaJgpaT CyMMBI M KBaJapaT pa3HocTu. Dopmyna pa3-HOCTU
KBapaToB. PaznokeHne MHOTOWIEHOB HA MHOXKUTEIIH.

Ypasnenua

VYpaBHeHuWe, KOPEHL YpaBHEHHWs, MpaBWia MNpPeoOpa3OBaHHS ypaB-HEHHS,

PaBHOCHJIBHOCTb ypaBHEHUI.

JIuneiiHOoe ypaBHEHHE C OJHOW INEPEMEHHOM, YMCIO KOPHEW JM-HEMHOIo
ypaBHEHHUS, pelleHHe JIMHEHHBIX ypaBHeHuH. CocraBie-HHE YpaBHEHHH IO
YCIIOBHIO 3aJ1auu. Penienne TeKCTOBBIX 3a/1ad ¢ OMOIIBIO YPABHEHHH.

JluneiiHoe ypaBHEHHE ¢ OBYMs IepeMEHHBIMH U ero rpa¢uk. Cu-crema
JIBYX JIMHEHHBIX YpPAaBHEHUM C JBYMs IEpeMEHHbIMH. Pemie-Hue cucrem
ypaBHEHHH CIIOCOOOM NOJACTaHOBKH. IIpuMepsl pelte-Hus TEKCTOBBIX 3a7ad C
MIOMOLIbIO CUCTEM YPABHEHHH.
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Koopounamul u zpaghuxu. @ynxkyuu
KOOpI[I/IHaTa TOYKH Ha Hp}IMOﬁ. YuciaoBslie IIPOMEXKYTKH. Paccro-sHne MEXAY ABYMs TOUKaMU
KOOpPAMHATHOM NPsAMOM.

INpsimoyronbHast cuctema koopauHat, ocu Ox m Oy. AlGcrmcca u opauHarta
TOYKH Ha KOOPAMHATHOH IIIOCKOCTH. [IpuMeps! rpaiKoB, 3aJaHHBIX (OPMYITaMH.
YreHne rpaduKoB peasbHBIX 3aBUCHMOCTEH.

Ionstne ¢yskmmm. I'paduk ¢yskmum. CaoifctBa ¢yHkuwmid. JIuHeW-Has
¢byskiws, e rpaduk. I'paduk pyHknmm y = x . 'padudaeckoe penreHne THHEHHBIX
YPaBHEHUH U CHCTEM JIMHEHHBIX yPABHEHH.

8 kirace

Yucna u éviuucnenus

KBanparneiii kopenbp u3 uucia. [loHsTe 00 WppalMOHATIBHOM YHCIIE.
Hdecsatnunple  NpUONIDKEHUS  MppalvMoOHaNbHBIX — uucen.  CBoi-cTBa
apu(pMeTHYeCKUX KBaJAPaTHBIX KOPHEH M MX MPUMEHEHHE K MpeoOpa3oBaHUIO
YHCIIOBBIX BBIPAXKEHUH U BBIYHMCICHUSAM. [leii-cTBUTENbHbIE YuCTa.

CreneHp ¢ LenbIM MOKa3zaTreneM M e€ cBoiicTBa. CraHaapTHas 3a-THCh
quCTIa.

Anzebpauueckue viparicenus
KBampaTHbIii TpéxuieH; pasioKeHHEe KBaJpaTHOrO TpEXduieHa Ha
MHOXKHUTEIIH.

AunreOpanyeckasi qpoOb. OCHOBHOE CBOWCTBO anreOpanveckoil Ipoow.
CroxeHnue, BbIYMTaHHE, YMHOXKEHHE, JEJCHUE airedpanye-CKux JIpodeil.
PanonanbHble BEIpXKEHUS M UX MPeoOpa3oBaHUE.

Ypasuenua u nepasencmea

KBazmpatHoe ypaBHeHHe, opMmyrna KOpHEH KBaJIpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienne ypaBHeHMH, CBOASIIMXCSA K JIMHEHHBIM W KBaJpaTHBIM.

[pocreiime qpoOHO-pallMOHANBHBIC YPABHEHHUSI.

I'paduueckas uHTEpHIpEeTAlNs YPABHEHUI C IBYMS IEPEMEHHBIMU
U CHCTEM JIMHEHHBIX YpaBHEHHMH C JByMs IepeMEeHHbIMH. IIpumepsl pelieHus cucTeM
HCIIMHCHUHBIX YPABHCHUU C ABYMS ICPCMCHHBIMU.

PenreHne TEKCTOBBIX 3a/1a4 anredpandeckuM crnocoboM. YncaoBbie HEPaBEeHCTBA U X
cBoiictBa. HepaBeHCTBO ¢ ofHOI

nepeMeHHOM. PaBHOCUIIBHOCTD HEpaBEHCTB. JIMHENHbIE HEPABEH-CTBA C OIHOM
niepeMeHHO#. CHCTeMbI TMHEWHBIX HEPABEHCTB C OJ-HOM IepeMEeHHOM.
Dyukyuu
Monsrtue ¢pynkuun. O6IacTh ONpPEISICHUS] U MHOXKECTBO 3HAYS-HUH ()yHKIUH.
Crioco0bl 3a1aHus QyHKIHUIHA.

I'paduk Gynkuuu. Urenue coiictB ¢pyHkuuu mno e€ rpaduky. IIpumeps! rpaduxos ¢yHKIMi,
OTPaXAIOIIUX PeasbHBIE MPOLECCH.
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@OyHKIMY, ONKCHIBAIOUIME TPSIMYIO W OOpaTHYIO TNPONOPLHOHAIb-HbIE
3aBchleocm, nx rpadpuxn. OyHKIMH Y = x2, y = X3, y =X,y =x
I'padrueckoe penieHne ypaBHEHUH U CHCTEM YpaBHEHHH.

9 kiace

Yucna u svruucnenus
HCI/ICTBI/ITCJ'ILHLIe qucia

ParnmonaneHbIe 4Yrcia, UPPANUOHATBEHBIC YHCTIa, KOHCUHBIC U OCCKOHCYHBIC
JECATUYHBIC MPOOU. MHOXECTBO NCHCTBUTEIBHBIX YH-CEN, JCHCTBUTCIILHBIC
yhciaa Kak OECKOHEYHBIC JeCSATWYHbIC napoOu. B3amMHO omHO3HAaYHOE
COOTBETCTBUE MEXJy MHOXXECTBOM JECUCTBU-TEIBHBIX YHCET U KOOPAUHATHON
MIPSIMOM.

CpaBHeHue 1eHCTBUTENBHBIX YUCEN, apUpMETHYECKHE NEHCTBHSA
C ACUCTBHUTCIBHBIMHU YUCIIAMH.
N3mepenus, mpuOIMmKeHUs, OIICHKH Pa3Mepsl 00bEKTOB OKPYKAIOIIET0 MUPA,

JUIMTEJIBHOCTH PO EC-

COB B OKPYXXaIOIIeM MHpE.

[Tpubnk€HHOE 3HA4YeHHE BEIWYMHBI, TOYHOCTb NpHOMMKeHUs. OKpyrieHue 4YHcel.
IIpukuaKa ¥ OLEHKa PE3yJILTATOB BHIYMCICHUM.

Ypasnenus u nepasencmea
YpaBHEeHUs ¢ OAHOU IEPEMEHHON .

JIuneitHoe ypaBHeHHe. PerieHne ypaBHEeHHMI, CBOIAIINXCS K JIU-
HEeIHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHM, CBOISIIMXCS K KBaJApaTHBIM.
buxBanpatHoe ypaBHenue. [Ipumeps! pemienust ypaB-HeHUN TpeTheil U ueTBEPTOM
cTeneHeil pa3noxeHneM Ha MHOXKHTENH.

Pemenne apoOHO-palOHATBHBIX YPABHEHUIA.

Perenne TeKCTOBBIX 33124 alre0pandecKuM METOIOM.

CucteMbl ypaBHEHUN

VYpaBHeHHE ¢ IBYMS IIEpEMEHHBIMH H ero rpaduk. Pemenue cu-crem aByx
JIMHEMHBIX ypaBHEHUHl C ABYMsI IEpEMEHHBIMM. PelieHue cucrem nAByX
YPaBHEHUM, OAHO M3 KOTOPBIX JIMHEHHOE, a OPYroe — BTOPOH CTEHEHMU.

I'paduyeckast vHTEpIPETALMSI CUCTEMBI YpaBHE-HUH C IBYMS IEPEMEHHBIMH.
PelieHne TEKCTOBBIX 3a/1a4 alreOpandecKuM CIiocoOOM.
Hepasencraa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Perenne nuHeHBIX HEPABEHCTB ¢ OHOM NepeMeHHON. Pemienne cucreM THHEHHBIX
HEpaBEHCTB ¢ OHON nepeMeHHol. KBanpaTHbie
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HCPaBCHCTBA. Fpa(bnquKaﬂ HUHTCpIIpETalisd HEPAaBCHCTB U CUCTCM HEPABCHCTB C
ABYMs IICPECMCHHBIMH.

Dynuxyuu
KBanparumuynas ¢ysaknus, e€ rpadpuk u cBoiictBa. IlapaGona, KO-OpAMHATHI BEPUIMHEL
napa60m,1, OCb CUMMETPUU napa60m,1.

I'pabuku dynkumii: y =kx, y =kx +b, y= é, y =X,

y = X\/_y = X W UX CBOICTBA.

Yucnogwle nocnedosamenvnocmu
Onpenienienyie M crnocobbl 3aJaHMs YHMCNOBBIX HocHenoBaTenbHocTell  IToHATHE
YHCIIOBOI TTOCIICI0BATEIBHOCTH. 3aJaHHe [0CIIe/10Ba-
TEIIBHOCTH PEKYPPEHTHOH (GOpMYIIoi 1 hopMyioif N-To diIeHa.
Apudmernyeckast U reoMeTpHUECKast IPOTPECCHH
Apudmernueckass U reomerpuueckast nporpeccuu. opMmyinel N-ro wieHa
apu(pMETHYECKOH ¥ TEOMETPUUECKOI ITPOrpeccruii, CyM-Mbl TIEPBBIX N YICHOB.
N3obpaxxkeHne 4i1eHOB apH(METHUECKOW M TEOMETPUYECKOW MpPO-TPEeCcCHid
TOYKAaMHU Ha KOOPIAMHATHON IIOCKOCTH. JIMHEHHBIH M 3KC-TIOHEHIUAIbHBII
poct. Cro>KHBIE IPOLIEHTHI.

[IJIAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATHEI OCBOEHUS ITPUMEPHOM
PABOYEU ITPOI'PAMMBI KYPCA (IT0 T'OJJAM OB YUEHUN )

OcBoenue yueOHOro Kypca «Airebpa» Ha YpOBHE OCHOBHOI'O 00-ILErO
00pa30BaHUA AODKHO O0ECIEUMBATH JOCTIDKCHHUE CICAYIOIIMX MPEIMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB:

7 kace
Yucna u evluucnenus
6 BLIHOJ'IH}ITL, COoY€Tass YCTHBIE W IHUCBbMEHHBIC HpI/IéMbI, apI/I(bMe-TI/I‘ICCKI/Ie HeﬁCTBHﬂ C
panroOHAJIbHBIMUA YHCJIaAMHU.

6 HaxonuTh 3Ha4YeHWs YMCIOBBIX BBIPAYKEHHH; NMPHUMEHATH Pa3HO-00pa3HbIe
CcrocoObl ¥ TPUEMBI BBIYUCICHHS 3HAYCHHH JPOOHBIX BBIPAKEHHH,

coJieprKalluX OOBIKHOBEHHBIE U JIECATHYHbBIE POOH.

6 ITepexoauTh OT OHOM (GOPMBI 3amKCH YUCET K APYroi (peodpa3o-BIBaTh ACCATHYHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATHYHYIO, B YACTHOCTH B OE€CKOHEUHYIO IECATHYHYIO Ap0o0Ob). 6 CpaBHUBATH U
YIOPSIAOYNBATE PALINOHATBHBIC YHCIIA.
6 OKpYTJIATH YHUCHA.

6 BBIMOMHATE NPUKUIIKY U OLIEHKY Pe3yJbTaTa BEIUYUCICHUH, OLIEH-KYy 3HaUeHUH
YHCJIOBBIX BBIPAXKEHUI.
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6 BEITOTHATE ﬂeﬁCTBHH CO CTCIICHAMMU C HATypaJbHbIMU MTOKA3aTC-JIAMU.

6 HpI/IMeHSITB MPpU3HAKN JACITUMOCTH, Pa3JI0KCHUC Ha MHOXXHTCIIN
HAaTypaJbHBIX YUCECII.

6 PemaTh MpakTHKO-OpUEHTHPOBAHHBIC 3a7a4l, CBI3aHHBIC C OTHO-IICHUEM
BEJIMYUH, MIPOTNIOPIIHOHATHFHOCTEIO BEJIMYUH, MIPOIICHTAMU;
HWHTEPIPETHPOBATh PE3YJbTATHI PEIICHHUS 3aJa4 ¢ YUETOM OrpaHH-YCHHH,
CBSI3aHHBIX CO CBOMCTBAMH PaCCMAaTPHUBAEMBIX O0OBHEKTOB.

Anzebpauueckue evlparicenusn

6 Mcronp3oBaTh anreﬁpanqecxy}o TEPMHUHOJIOTUIO U CUMBOJIMKY, NPUMCEHATH e B nporecce

OCBOCHUA y‘l€6HOF0 MaTepuala.

(2]

HaXO)lI/ITI) 3HA4YCHUA 6yKBeHHI>IX BI)Ipa)KeHI/Iﬁ Ipy 3aJITaHHBIX 3HA-YCHUAX
NEPEMECHHBIX.

6 BBIMOJIHATH npeoGpasoBaHuﬂ LEJI0ro BhIPpaXCHUSA B MHOI'OYJICH NPUBEACHUEM MOTO0HBIX
cJlara€MbIX, PaCKpPBITUEM CKOOOK.

o

BhINOIHATE YMHOKEHUE OJHOYJIEHA HA MHOIOYJIEH M MHOT'O4YJIEHa HAa MHOT'OYJIEH, IPUMEHATH
(opMyITBI KBajipaTa CyMMBI M KBajpa-
Ta Pa3HOCTH.

OcCymiecTBIATh pa3iokKeHHEe MHOTOWICHOB HAa MHOXHUTEIH C IO-MOUIBIO
BBIHECEHHSI 332 CKOOKHM OOINEro MHOXHTENsI, TPYNIHPOBKH ClIaraeMblX,
npUMeHEeHUs popMyIT COKPAIIEHHOTO YMHOKEHHS.

6 [IpumeHaTs mnpeoOpa3oBaHMS MHOIOWIEGHOB ISl PEIICHUS pPa3-JINYHBIX
3a/1a4 U3 MaTEMATUKH, CMEXKHBIX [TPEIMETOB, U3 Peanb-HOW MPAKTUKH.
Hcronb30BaTh CBOMCTBA CTEIICHEH C HATYPaIbHBIMH ITOKA3ATEISI-MH JIs
Hpeobpa3oBaHKs BBIPAXKCHHIH.

(2]

(=]

Ypaguenusa u nepasencmea
6 Pemate nuHElHbIE ypaBHEHMsI C OQHOW INEPEMEHHOW, NMPUMEHSS IpaBUiIa
repexofia 0T UCXOJHOTO YpaBHEHUsI K paBHOCHIbHOMY eMmy. IIpoBepsTs,
SIBIISIETCS JIM YUCIIO KOPHEM YpaBHEHMS.
[IpumensTh rpaduueckue METOIbI NMPU PEUICHUH JUHEHHBIX ypaBHEHUN U
UX CUCTEM.

(2]

(=]

[HonOupaTe npuMepbl Hap YKcell, SBISIOMUXCS PEHIEHHEM JIH-HEHMHOTO ypaBHEHHS C
JIBYMSI IEPEMEHHBIMU.

[=2]

CTponTh B KOOPAMHATHOH IUIOCKOCTH TpaduK JHHEHHOro ypaB-HEHHS C
IBYMsl IIEPEMEHHBIMH; IIOJB3YACh TIpa(uKOM, NPHBO-AUTH IPUMEPEI
pELICHHs YpaBHEHHSI.

6 Pemate cucteMbl ABYX JMHEWHBIX ypaBHEHUH C JBYyMs NEPEMEH-HBIMU, B
TOM YHcIe TpadhUIecKu.

(=2}

CocTaBnsTh M peniath JHHEHHOE YpaBHEHHE WM CHCTEMY JIHMHEH-HBIX
YpaBHEHHH TIO YCJIOBHIO 3aJadl, MHTEPIPETUPOBATH B COOT-BETCTBUH C
KOHTEKCTOM 3aJ1a4H MOITY4CHHBIH pe3ynbTar.
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Koopounamul u zpaghuxu. @ynxkyuu

6 1300paxatb Ha KOOPIAMHATHOH TMPSIMOH TOYKH, COOTBETCTBYIO-IITHC
3alaHHBIM ~KOOpIUHATAM, JIy9H, OTpPE3KH, WHTCPBajbl; 3a-TIHCHIBAThH
YHUCJIOBBIC MTPOMEKYTKH Ha alreOpandIecKoM SI3BIKE.

6 OT™MeYaTh B KOOPJAWHATHOW IDIOCKOCTH TOYKH TI0 3aJJAHHBIM KO-OpAUHATAM;

CTpOUTH Tpadukn TUHEHHBIX QyHKIN. CTponuTh rpaduk QYHKIMU Y = X .
6 OmnuchIBaTh ¢ TIOMOIIBIO Cl)yHKL[I/Iﬁ HU3BCCTHBIC 3aBUCUMOCTH MEXK -
Ay BEJIMYUHAMHU: CKOPOCTh, BPEMs, paCCTOAHUE; LICHA, KOJINY€-CTBO, CTOUMOCTD,
IIPOM3BOJUTENBHOCTD, BpeMsi, 00bEM paboThL.
6 HaxonuTth 3HaueHue GyHKIHMHU 110 3HAYCHUIO €€ apryMeHTa.

6 [ToHnmarp rpaduyeckuii crocod mpeacTaBieHus U aHaIn3a HH-(popManumy;
W3BJIEKaTh W WHTEPIPETUPOBATH HMH(POPMAIMIO M3 TI'padUKOB peasbHBIX
MIPOIIECCOB U 3aBUCUMOCTEH.
8 knace
Yucna u eviuucnenusn

6 Mcrionp3oBaTh HayaibHBIE MPEACTABICHUS O MHOXKECTBE JI€H-CTBUTENBHBIX
4yucen JUIs CpPaBHEHMs, OKPYIJIEHHsS M BBIYKMCIE-HHH; HW300pakaTh
JIEUCTBUTEIIbHBIC YMCIIA TOYKAMHU Ha KOOPIU-HATHOW TPSIMOM.
[TpumeHsTh TOHATHE apU(METUUECKOro KBaJPAaTHOIO KOPHS; Ha-XOAUThH
KBaJApaTHbIE KOPHHU, HUCHOJB3YysA MPHU HeO6X0}II/IMOCTI/I KaJIbKYJISITOP,
BBITIOJIHATG TIPEOOpa30BaHMsl BBIPAKEHHH, COAEP-KAIIMX KBaJpaTHbIE
KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEM.
6 Vcrionp30BaTh 3amyvcH OOJBIIMX M MAaJbIX YKCENl C IIOMOLIIBKO O€-CATHYHBIX

npoOeii u creneneit uncna 10.

(2]

Anzebpauueckue gvipasxcenusn

6 [IpuMeHATh TOHATHE CTENEHW C LEeIbIM IIOKa3aTeseM, BBIIOI-HATH
npeoOpa3oBaHKs  BBIPAXKEHMH, CONEPXKALIMX  CTENEHH C  ILe-JIBIM
HIOKa3aTeseM.

6 BEIONHATE TOXXAECTBEHHBIE MPE0OpPa30BaHU PALMOHANBHBIX BBIPAKECHUIH
Ha OCHOBE MpaBWI JACHCTBUH HAJ MHOTOWICHAMH U aireOpanmdecKMMHU

JpOOSIMU.
6 PackmapiBaTh KBapaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[MpumensTh peoOpa3oBaHus BBIPAKEHHUH AT PEIIEHHs Pa3IM4-HbIX 3a7ad
13 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Ypaguenusa u nepasencmea

6 Perrath MHEWHBIE, KBaJpAaTHBIE YPAaBHEHUS M PALMOHAIBHBIE YPaBHEHHUS,
CBOZAIINECS K HUM, CHCTEMBI ABYX YPaBHEHHUH C JBY-MsI IEPEMEHHBIMU.

(2]
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6 [IpoBoaUTH MpocTeiINe UCCAEA0BaHNs YPaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIEC C IPUMEHEHUEM TpadUUeCKIX MPEA-CTaBICHIH (YCTaHABINBATH,
UMEET JIM ypaBHEHHE WJIM CUCTEMa YpaBHEHUU pElIeHHs, €CIU HUMEET, TO
CKOJIBKO, U TIp.).

6 [IepexomuTs OT ciIoBecHOW (HOPMYIMPOBKH 3a/1auu K e€ anreOpa-myecKon
MOJIETIM C TOMOIIBIO COCTaBIEHUS! YPaBHEHUs] MU CH-CTEMbl ypaBHEHMI,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEK-CTOM 3aJlayl MOJYyYEHHBIN
pe3ynbTar.

6 [I[pMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB JJISi CpPaBHEHHs], OLICHKH,
pemiath JMHEWHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHONM M WX CHCTEMBI,
JaBaTh TPaQUUCCKYIO0 WLTIOCTPAITMI0 MHOXECTBA PCIICHHA HEPaBCHCTRA,
CHUCTEMBI HEPABEHCTB.

Dynxkyuu

6 [IoHMMaTh W WCIONB30BaTh ()YHKIMOHAIBHBIC MOHATHS W S3BIK (TEPMHHBI,

CHMBOJIMYECKUE O0O3HAUCHUS); ONMPEACIATh 3HAUCHHE (PYHKIIUU 110 3HAYCHHIO

aprymeHTa,; onpeaciiaTh CBOMCTBa (bYHK-
1K TI0 €€ TpaduKy.

k

6 Ctpouts rpa(bmganememapmlx GbyHKIMA BUIa y = X, Y = X2,y = X3, y=X
, ¥ = X ; OITUCHIBATh CBOWCTBA YNCIOBOU (YHK-1IMH 1O e€ rpaduky.
9 kJ1ace
Yucna u evluucnenus
6 CpaBHHMBATH U YIIOPSIOYMBATH PAIIMOHAILHBIE U HPPAIMOHAJIb-HbIE YHCIIA.

6 Bemmonuate apupmernyeckue INEHCTBHS C PALMOHAIBHBIMH YHC-JTaMH,
coyeTasl YCTHbIE M IHCbMEHHBbIE IPHUEMBI, BBINOJHSTH BbI-UHCIECHHUSA C
HppalMOHAIbHBIMU YUCIAMU.

6 HaXOZ[I/ITL 3HAYCHHMSI CTETICHEH C IICJILIMM ITOKA3aTeNISIMUA U KOp'Heﬁ; BBIYHMCIIATH 3HAYCHUA
YHUCJIOBBIX BBIPAKECHUH.

6 OKpYIJIATH ACHCTBUTENIbHBIC YUCTIA, BBITONHATh IPUKUIKY PE-3y/lIbTaTa BHIYMCICHHUH, OLIEHKY
YHCIIOBBIX BBIPAXKEHUH.

Ypasueuuﬂ U Hepaesencmea
PemaTs iMHElHBIE H KBaJpaTHBIC yPAaBHEHNUS, YPABHEHHS, CBOIS -IIUEC K HUM, IPOCTeHIIHe
JIpOOHO-paIMOHANIbHbIE YPABHEHHUSL.

6 Pemate cructembl OBYX JIMHEHHBIX ypaBHEHUU C IBYMSI NIEPEMEH-HBIMHU U
CHCTEMbI [BYX YpPaBHEHHH, B KOTOPBIX OJHO YpPaBHEHHE HE SBISIETCA
JINHENHBIM.

6 PemaTh TEKCTOBBIE 3aJayd anreOpaldecKuM CHOCOOOM C TOMO-IIBHIO
COCTaBIICHUSI ypPAaBHEHMS WM CHCTEMBI IBYX YPaBHEHHH C JBYMs
TIepeMEHHBIMH.

o
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[IpoBoauTh NpoOCTEiNNe UCCIESIOBAHNUS YPABHEHHI U CHCTEM YpaBHCHUIA, B
TOM YHCIIe ¢ IPUMEHEHUEM rpadUIecKUX Mpe/-CTaBIeHNuH (YCTaHaBINBATS,
UMEeT JIM YpaBHEHHE WM CHUCTeMa YPaBHCHHWH pEHICHHs, €CIH UMEET, TO
CKOJIBKO, U TIp.).

Pemarr nuHEliHbBIC HEpPAaBEHCTBA, KBaJApaTHBIE HEPABEHCTBA, I/I30-6pa)KaTL peuicHue
HEPABEHCTB Ha YHCIIOBOMN Hp}lMOﬁ, 3aITUChI-
BaTh PECHICHUE C IOMOIIbIO CHMBOJIOB.

Pemate  cucreMbl  JMHEHHBIX ~HEPaBEHCTB, CHUCTEMBl  HEpPaBEHCTB,
BKJIIOYAIOIIUE KBAJPAaTHOE HEPaBEHCTBO; M300paxaTh pELIEHHE CHCTEMBI
HEpaBEHCTB Ha YMCJIOBOM MpPsMOH, 3alUCHIBATh pEIIe-HUE C IOMOIIBIO
CHMBOJIOB.

Hcnonb3oBaTh HEpABEHCTBA IIPU PCIICHUU Pa3JINYHBIX 3a1a4.

Dynxkyuu

PacniosznaBath (byHKLU/H/I H3YYCHHBIX BUJIOB. IToka3piBaTh cXxeMa-THUECKH pacroaoXE€Hue Ha
KOOPJMHATHOM IIOCKOCTH rpaduKoB K

dynkuuii Buga:y =kx,y =kx +b,y=x,y :aX2+bX+C, o

y=Xx,y = , Y= X B3aBHCHMOCTH OT 3HAUCHUH K0P PHIH-

€HTOB; ONIMCHIBATh CBOMCTBA (DYHKIIMIL.

Crpouth 1 U300paXkaTh CXeMaTHYECKH rpaUK KBaJIpaTHYHBIX (YHKIIHH,
OITUCHIBATH CBOMCTBA KBaIPATUYHBIX (DYHKIMH 110 UX rpaduKam.
PacnozHaBath KBaApaTHuHYI (YHKIHIO TIO0 QopMmyrie, MNPUBO-AUTH
OpUMEpbl  KBaJpAaTUYHBIX (QYHKUUH W3 PEIbHOM O KW3HH, (H3UKH,
reOMETPHH.

Apupmemuueckan u zeomempuueckas npozpeccuu

PacriozHaBaTh aprMETHIECKYIO U T€OMETPUUECKYIO IPOrPECCUH IIPU
pa3HbIX CrIoco0ax 3aaHusl.

BrINONHATS  BBIYMCIEGHHS C HCHONB30BaHWMEM (opMyn N-ro usieHa
apu(pMETHYECKO M TEeOMETPUYECKOW NPOrpecCHil, CYMMBI TE€p-BbIX N
YJICHOB.

W300paxaTh 4iIEHBl IMOCIEIOBATENILHOCTH TOYKAMH Ha KOOPIH-HATHOW
TUIOCKOCTH.

Peruate 3a7a4u, CBS3aHHBIC C YHCIOBBIMH HOC/IEIOBATEIBHOCTS-MU, B TOM
quciIe 3amadd U3 PEANbHOH XKU3HU (C HCIONB30BAHHEM KAaJIbKYIATOpA,
U(POBBIX TEXHOIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA (ITO TOJJAM OBYUEHU )
7 kaacc (e menee 102 4)

HazBanne
paszaena (TeMbl)

(4mcI0 4acoB)

OcHOBHOE coiepKaHHe

OcHOBHBIE BH/IbI 1€ TCJIBHOCTH oﬁyllaloumxcn

Yucjaa v BBIYKC-
JIeHus.
PauuonanbHbie

quciaa

(254)

[Tonsrue panroOHAaJIBHOI'O YHUCIIa.

Apudmernueckue JIEUCTBHUSA C
PpaIMOHATBHBIMH YUCIIaMH.
CpaBHeHue, yHOpsil0YNBaH1Ee

panyoHaIbHBIX YU CEIL.
CTeI’[CHB C HaTypajabHbIM MOKa-

3aTeseM.

Pemenne ocHOBHBIX 3amay Ha

JIpoOH, IPOLIEHTHI U3 pealibH Ol

MPaKTUKH.

TTpusHaku JICIMMOCTH, Pa3Jio-
JKEHHS HAa MHOXHUTEIH Hary-

PaIbHBIX YK CEII.

PeasnbHble 3aBucuMocty. [lps-
Mas " o6paTHa5{ TIpONOpLHO-

HaJIbHOCTH

CHucTeMaTH3HPOBATH H 000TAIATH 3HAHUS 00 OOBIKHO-
BEHHBIX U JAECATHYHBIX JIPOOSX.

CpaBHHBATB M yNOPSA04HBATEL APOOH, TPeoOPa30BBIBAS

HPH HEOOXOAMMOCTH JICCATHYHBIE IPOOH B O0BIKHOBEH-

HbIe, OOBIKHOBEHHBIE B JIECTHYHBIC, B YACTHOCTH B Oec-
KOHEUHYIO ICCATHIHYIO APOOB.

TIpuMeHATHL pa3HO0OpPa3HbIe CNOCOOLI H MPHEMBI BbI-
YHCJIeHUs] 3HAYeHH i JPOOHBIX BbIPasKeHUH, coepika-
IIHX OOBIKHOBEHHBIC H JICCATHYHBIC IPOOU: 3aMCHATh

MIPH HEOOXOMMOCTH AECATUYHYIO JPOOb OOBIKHOBEHHOMH

1 OOBIKHOBEHHYIO JICCATHYHOMN, IIPUBOJNTH BHIPAKECHUE

K popme, HauboJee y100HOI JUIs BBIMUCIICHHI, TIPeol -
Pa30BBIBATH APOOHBIC BHIPAKEHHS HA YMHOKEHHE H Je-

JIEHUE JICCATUYHBIX JPpo0eii K IS CTBUSAM C LIeJIbIMU YHC-

JlaMu.

TIpuBOAUTD YUC/I0BBIE U OYKBEHHbIE IPUMEPBI CTCIICHU
C HaTypalbHbIM [I0Ka3aTeneM, oObsACHS 3HaYCHNUS 0C-

HOBAHHA CTEIEHH W MOKa3aTeIsA CTENEeHH, HAXO/IUTh 3Ha-

uenms creneneii Bita a” (2 — moGoe palnoHATBHOE

YHCII0, N — HATYPAIBHOE YHUCIIO).

TloHMMATD CMBICIT 3AITHCH GOJIBIIIX YHCEIT C TOMOIIBIO
NECATUYHBIX Ipo0eii 1 cTeneHeid uncna 10, npuMeHsATH

HUX B p€ANbHBIX CUTYaUAX.
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HasBanue
paszaena (TeMbl)

(4mciI0 4acoB)

OcHOBHOE coiepKaHHe

OcHOBHBIE BH/IbI 1€ATCJIBHOCTH oﬁy‘lammu)wﬂ

“pl/lMeHﬁTB IMPpU3HAKKU ACIIMMOCTH, PA3JIOKCHUST Ha
MHOKHTCJIH HATYPaJIbHbIX YHCCII.

PemaTh 3a1a4M Ha YacTH, MPOLEHTSI, IIPOMOPIIMH, HA
HaxXOXKJCHHE ApoOH (IPOLIEHTA) OT BEIHYMHbI U BEIIMYH -

HBI 110 €€ Ipo6H (MPOoLeHTY), IPpobH (MPOIEHTa), KOTO-

PbIii cocTaBIIseT OJIHA BeJIMYMHA OT Jipyroid. IIpuBoanTs,
pa30ouparb, OLlEHMBATh DPa3JIMUHbIE PELICHUS, 3aAITHCH
pe]lleHMﬁ TEKCTOBBIX 3a/1a4.

Pacno3naBars n OﬁbﬁcﬂﬂTb, ONUpasCh Ha ompeaesie-

HHSI, TIPSIMO MPOMOPIHOHABHBIC 1 0OPATHO IIPOITOPIIHU-
OHAJIbHBIC 3aBUCUMOCTHA MEKIy BEIMYMHAMH; IPHBO-

JUTh MPUMeEPbI DTHX 3aBHCUMOCTEIl U3 PeaJbHOr0 MHUPa,
U3 APYTHX y4eOHBIX IPEIMETOB.

Pemath MpakTHKO-OPUEHTHPOBAHHBIC 331291 Ha APOOH,
TPOLEHTHI, IPAMYIO ¥ 00paTHYIO IPOINOPLUOHAIBHOCTH,
MPONOPLUUH

Aurredpanyeckue
BbIPAKEHHsI
(27 4)

BykBennsie Boipaxkenus. [lepe-

MCHHBIC. HOHyCTMMb[e 3Ha4ye-

HUS IIepeMeHHbIX. DOpMyIIbI.
IIpeobpaszoBanue OyKBEHHBIX
BBIPKEHUI, PACKPBITHE CKOOOK

U IIPUBEICHUE llOLlOGllle cJlara-

EMBIX.

CBoiicTBa CTEIICHH C HATypalb-

HBIM ITOKa3aTelICM.

OBuajeTh anrebpanvyecKoil TePMUHOIOTHEH 1 CHMBOJH -
KO, IPUMEHSATH € B IIPoLiecce OCBOEHHUs y4eOHOro Ma-
TepHana.

HaxoaunTp 3HaueHUs OYKBEHHBIX BBIPaKEHUI IIPH 3a-
JIAHHBIX 3HAYCHUAX 6yKB; BBIITOJIHATH BLIYUCIICHUS 11O
dopmyam.

BbINOIHATH PeoOpa3oBaHUs LIENOr0 BHIPAXKEHHS B
MHOTrOYJICH MPUBEICHUEM HOZ[O6HI>IX CclaraemMmslX, pac-

KPBITHEM CKOOOK.
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TOWICHOR HA MHOKHTE

Muorouserst. CioweHHIe, BhH-

T TyTEM BHIHECSHI 32 CKOOKI OGHETO MHOKITE.

BRIIOANSITE YMHOKCHHE OAHOMICHA HA MHOTOWICH i

TaHUE, YMHOXKEHHE MHOrowie- | MHOro4IeHa Ha MHOIOWICH, MPHMEHSTh (OPMYJIbI KBa-
HOB. (DOpMyJTbI COKan.léHHOFO Jpata CyMMBI H KBaJIpaTa pa3sHOCTH.
YMHOX€EHHUs1. Pa3nokeHne MHO- OcymecTBJIATh Pa3JI0KEHUE MHOTOWIECHOB HA MHOXHTE-
MpUMEHEHUS (HOPMYITBI Pa3HOCTH KBaJIPaTOB, GOPMYIT
COKpAIIEHHOTO YMHOKEHHS.
IIpumeHsiThL Mpeodpa3oBaHUE MHOTOWICHOB JUIsl pellie-
HHUS pa3JIMIHBIX 3a/1a4 U3 MaTEMaTHKH, CMEKHBIX ITpe -
MCTOB, U3 pCm’ﬂ:HOﬁ TIPAKTHKH.
3HAKOMMTHLCSI ¢ HCTOPHEH Pa3BUTHS MaTEMATHKU
YpaBuenust YpaBHeHue, IpaBHiIa npeodpa- Pemare nmHeiiHOe ypaBHEHHE C OJHOH INEPEMEHHON,
H HepaBeHCTBa 30BaHUsA YpaBHEHUS, paBHO- NPpUMEHsS MpaBHJIa 1epexoaa OT HCXOAHOI0 YpaBHEHHUA
(20 4) CHJIBHOCTb YPaBHEHHH. K PaBHOCWJILHOMY eMy Oosee npoctoro Buja. [Iposepsits,
Jluneitnoe YpaBHCHHE C ofiHOM SABJISICTCS JIK KOHKPETHOC YHUCJIO KOPHEM YPaBHCHHUS .
TIEPEMEHHOMN, pellIeHne JMHER- IMoadupars NpUMePbI Nap YUCE, ABIAIOIUXCS pelie-
HBIX ypaBHeHl{ﬁ. Pemrenue 3anay HUEM JIMHEHHOTO YPaBHEHHS C IBYMs IIEPEMCHHBIMH.
C MOMOMIBIO ypaBHEHUH. CTpoUTH B KOOPIMHATHOM IJIOCKOCTH I'paK JIMHEHHO-
JIuneiinoe ypaBHeHHE C ABYMs TO yp € IByMSI IIep ; TIOJIB3YSCh TPa-
IEPEeMEHHBIMU U €ro rpaduk. (bHUKOM, HPUBOAMTH MPUMEPBI PELICHNUs YPABHEHHSL.
Cucrema 1ByX JIMHEHHBIX ypaB- HaxoauTth pemeHue CHCTEMbI IBYyX JIMHEHHBIX ypaBHE-
HEeHWii ¢ JABYMS IEPEMEHHBIMH. HH ¢ JBYMs IEPEMEHHBIMH.
Pemenne cucTeM ypaBHEHUil CocTaB/IfITh U PelIaTh YPaBHEHHE WIH CHUCTEMY ypaBHe-

C110co0OM I10JICTAHOBKH U CIIOCO-

6OM CIIOXKEHHS

HUH 110 YCJIOBHIO 3a]1a4H, HHTEPIPETHPOBATH B COOTBET-

CTBHHU C KOHTEKCTOM 3a/1a41 [OJy4eHHbII pe3yabTarT

Koopaunarbt
M rpaduKH.
DyHKIHH

(24 9)

Koopnunara Touku Ha psIMOH.
Yucnossie npoMmexxyTku. Pac-
CTOAHUE MEXKAY ABYMs TOYKaMU

KOOPIMHATHON TPSMOH.

H300paxkaTh Ha KOOPAMHATHOMN MPSIMON TOYKH, COOT-
BETCTBYIOLIME 3a]laHHBIM KOOPAMHATAM, JIy4H, OTPE3-
KM, UHTEPBAJIbI; 3allMChIBATh WX Ha anre6panquK0M

SA3BIKEC.
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HasBanue
paszaena (TeMbl)

(4mciI0 4acoB)

OcHOBHOE coiepKaHHe

OcHOBHBIE BH/IbI 1€ATCJIBHOCTH oﬁy‘lammuxca

IIpsimoyromnbHas cucTeMa Koop-
JIMHAT Ha 1ockocTu. [Tpumepsl
rpauKoB, 3a1aHHBIX hopMya-

mu. Urenue rpaukoB peaib-

HBIX 3aBUCHMOCTEH.

Ioustne dynkunn. I'paduk
dynkimu. CoiicTBa QyHKIMiA.

Jluneiinas ¢ynxims. [Toctpoe-
HHe rpaduka THHEIHOH QyHK-

uun. I'paduk pyHkuuun y = x

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 3a]1aH-

HBIM KOOpJIMHATaM; CTPOUTH rpac[)mm HECJIOXKHBIX 3a-
BHCHMOCTCﬁ, 3a/IaHHBIX c[)opMynaNm, B TOM YHCJIC C 10~
MO0 HH(PPOBBIX T1abOpaTOpHii.

Hp“MeHHTb, H3y4yaThb NnpeuMyliecTsa, HHTEPNpeTHPO-
BaTh rpaguueckuii crocod NpeicTaBIeHNs U aHaInu3a
Pa3HO0Opa3HOi KHU3HEHHOH HHPOpMAIHH.

OcpauBarhp noHsATHE QYHKINH, OBJIaeBaTh QYHKIHO-
HaJbHO! TEPMUHOJIOTHEH.

PacnosnaBarth muHeliHyo GyHkunio Y = kx + b, onm-
ChIBaTh €€ CBOICTBA B 3aBUCUMOCTH OT 3HA4YCHHI K03Cb-

¢umentos K u b.

Crpoutb rpadmku juHeiHOH QyHKIMH, QYHKIMH

y = x.

Hcnoab3oBaTh nHQGpPOBBIE pecypehbl IS OCTPOESHUS
rpaduKoB QYHKIHIl ¥ U3y4EHHS UX CBOKCTB.

IIpuBOaUTH IPUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B pe-

QJIBHBIX MPOLECCAX U ABJICHUAX

IloBTOpPEeHUE
M 06001eHHe

()]

[loBTOpEHNE OCHOBHBIX MOHATHI
M METOZI0B Kypca 7 Kinacca, 0600~
ILeHNe 3HaHU I

Bpi0upaTh, IPpUMEHSATH OLIEHHBATH CHOCO0bI CPAaBHEHHUS

YHCeJT, BBIYUCICHNUH, TPpeobpa3oBaHuii BeIpaXeHuit, pe-
LIEHHs] ypaBHEHUH.

OcyecTBIATH CAMOKOHTPO.Ib BHIONHAEMbIX 16 CTBUI

¥ CaMOIPOBEPKY Pe3yIIbTaTa BBIYUCIICHHUIA, Tpeobpa3o-

BaHMH, TOCTPOCHUH.
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Pemarnb 3aaa4u us peanLHoﬁ JKU3HHU, IPUMEHATH MaTe-

MaTH4Y€CKHEe 3HAHHUA I PEUHICHUS 3a1a4 U3 Ipyrux
TIPEIMETOB.

Pemiath TeKCTOBBIE 3aga4yu, CpaBHHUBATH, Bblﬁl/lpaTb

€rnoco0bI perieHus 3a1a4u

8 kiacc (ne menee 102 4)

Ha3Banne
paszaena (TeMbl)
Kypca (Y4c/10 4acoB)

OcHoBHOe coaepxkanue

OCHOBHBIE BH/IbI 1eATCJIbHOCTH oﬁyqammu)wﬂ

Yucsia 1 BbIYHC-
nenus. Kpagpar-
Hble KOPHH

(154)

KBanpaTHslii KOpeHb U3 unca.
TTonsitie 06 MppalOHANIBHOM
yucne. JlecaTuanbie npudImxe-
HUS HPPALMOHATILHBIX YHCEIL.
JleiicrButenpHble unciaa. Cpas-

HEHUE JIeH CTBUTEIbHBIX YHCEIL.

ApudmeTHyeckmii KBaIpaTHBIH
KOPEHb.

YpaBHeHue Buza X =a

CBoiicTBa apH(pMETHIECKHIX KBA-
JpaTHbIX KopHeid. IIpeoOpasoBa-
HUE YUCIIOBBIX BBIPAKEHUH, CO-

JACpKamuX KBaAPaTHBIE KOPHU

DopMyJIHPOBATH ONpe/esieHHe KBaAPaTHOrO KOPHS 13
4HCIIa, ApU(PMETHYECKOro KBaJPaTHOr0 KOPHS.

TIpHMEHTD ONEpAINIO H3BICUEHHS KBAJPATHOrO KOPHS

3 YHCIIA, HCMOJIb3YS TIPH HEOOXOANMOCTH KAIBKYJIsI-

TOP.

OueHHBaTh KBaJPATHBIC KOPHH LIEIBIMU YHUCIAMH U [€-
CATUYHBIMHA HpOﬁﬂMl/L

CpaBHHMBATh H YIOPSIOYHBATH PALMOHAIBHEIC H HPPa-
LIMOHAJIbHBIE YHCIIA, 3aTIMCAHHBIE C IOMOIIBIO KBAJPAT-
HBIX KOPHEH.

HcenenoBath YpaBHCHHEC XZ = @, HaXOIUTh TOYHbIC H

npubimKkEéHHbIe KOpHU npu @ > 0.

HccaenoBaTh cBOiCTBA KBaAPATHBIX KOPHEH, IPOBOAS
YHUCII0BbIE DKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KAJIbKYJIA -

Topa (KOMIbIOTEpa).

Jloka3pIBaTh CBOiiCTBA apu(METHIESCKUX KBAaIPATHBIX
KOpHEH; IPUMEHSTh UX JUISl IPe0Opa3oBaHus BhIpaKeE-

HUH.
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Ha3panue

paszaena (TeMbl)

Kypca (4Hc/10 4acoB)

OcHOBHOE coiepKaHHe

OcHOBHBIE BH/IbI 1€ATCJIBHOCTH oﬁy‘lammu)wﬂ

BuInoJHATHL Mpeodpa3oBaHusi BHIPAKEHMIT, comepika-
IHUX KBAJIPaTHBIC KOPHHU. BLIpa)KaTL TIEPpEMEHHBIC U3
TCOMETPHUYICCKUX H (IWBPI‘]CCK"X CbopMyJT.

BBIMHCIATE 3HAYEHHS BBIPOKEHHUI, COepKAIIUX KBa-
JApaTHBIE KOPHHU, UCIT0JIb3YS ITPU HCO6XOL[]/IMOCTH KaJlb-
KyJIATOP.

Hcnosib30BaTh B X0/I€ PEIICHHS 3a/1a4 YIEMEHTapHbIe
NpeACTaBJICHUS, CBA3aHHBIC C HpHGﬂH)KéHHBIMH 3Ha4ye-
HHUSAMM BCIIMYHUH.

3HAKOMHTBCS ¢ HCTOPHEN PAa3BUTHS MaTEMATUKU

Ymncaa u BeIYHC-

Jaenust. CTeneHp

C LeJIbIM IoKa3a-

Tedem
(79)

CTelIeHb C LEJIBIM TT0Ka3aTeNeM.
CraHjlapTHas 3armch 4ucia.
Pa3mepsl 00BEKTOB OKpYKaro-
mero Mupa (0T JIEMEHTapHBIX
YaCTHIL IO KOCMUYECKUX 00beK-
TOB), JUIMTEILHOCTH POLIECCOB B
OKpY’KaIOILeM MHpe.

CBolicTBa CTENIEHH C LIEJIBIM 0=
KazaresieM

(I)OpMyJ'IMPOBaTL onpeaeeHue CTEICHH C LEJIbIM ITOKa-
3aTelIeM.

IIpencraBiasTh 3anMCh GOJILIIMX U MAJIBIX YUCEI B CTAH-
JapTHOM BUIE. CPaBH“BaTb YHCila 1 BEJIMYKUHBI, 3al1H-
CaHHbIE C UCIOIb30BaHUEM cTeneHu 10.

Hcnonb30BaTh 3alMCh YHCEN B CTAHAAPTHOM BUIE IS
BBIPOKECHUS Pa3MEPOB 00BEKTOB, INIMTEILHOCTH HPOLIEC-

COB B OKPY3KalOLIEM MHPE.

DopMy./IHPOBATD, 3aNUCHIBATH B CHMBOJIMYECK O (op-
Me ¥ MJUIIOCTPHPOBATH NPUMEPAMH CBOICTBA CTENIEHU
C LEJIBIM TIOKa3aTeJIeM.

TIpuMeHsATH CBOMiCTBAa CTEICHH Ui TPEOOPa3OBaHHS
Bblpa)l(elll/ll\;l, CoJiepKalMX CTEIEHH C LIEJIbIM T0Ka3aTe-

neM. BbINOIHATH AeiiCTBUSA C YNCIaMH, 3aTTHCAaHHBIMU B

CTaHJAapTHOM Buje (YMHOKEHHE, JeJICHHE, BO3BEICHHUE

B CTEIICHD)
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AusreGpanyeckue Ksanparsstii Tpéxuien. Pasino- Pacno3naBarthb KBaﬂpaTHLIﬁ TpéX‘I.TICH, yCTaHaBJIMBATh

BbIPa’KEeHUS. JKEHUE KBaApaTHOI O TpéX'{J’ICHa BO3MOKHOCTB €T'0 pa3JIOKCHUA Ha MHOXKHUTEIIN.

KBaaparusiii Ha MHOXXHTEIHN PackiagpIBaTh Ha MHOKHTEIN KBaJPaTHBIA TPEXUIICH

TpEéxXuieH C HEOTPHULIATEIbHBIM AU CKPUMUHAHTOM

Anrebpanyeckue Anrebpanyeckast npo0b. Jony- | 3anmceiBaTh anredpanueckue Boipakenus. Haxoaurn

BBIPAKCHUSA. CTHMBIE€ 3HAYEHHUS NIEPEMEHHBIX, obnactb ONPENCICHNS PALITHOHAIIBHOT'O BBIPAXKECHHUS.

Aﬂreﬁpawleﬂcaﬂ BXOAAIIUX B anrerqueCKHe BBINOJIHATH YUCIIOBBIE MOJICTAHOBKHU U BBIYHCJIATH 3HA-

Apodh BhIpakeHus. OCHOBHOE CBOHCTBO 4eHHe APOOH, B TOM YHCIIE C TOMOIIBIO KalbKYJISTOpPA.

(15 4) anredpandeckoii 1poou. Cokpa- DopMyJTHPOBATh OCHOBHOE CBOMCTBO aireGpanyeckoit
HEHHE JPOOeil. JpoOH ¥ MPUMEHSITh ero JUlst 1peoOpa3oBaHust APOOEH.
Crnoxenue, BBIUUTAHUE, YMHO- BbINOJIHATL JeficTBUsI ¢ anredpauyecKuMHu JApoOsMHU.
JKEHHE M JIeNieHHe ajrebpande- TTpuMeHsTH IPeoOPa3oBaHMs BEIPAKECHHI JUIA PEIICHHS
CKHX npobeit. TIpeodpasoBanue | 3amau. BelpaxkaTs nepeMeHHsble u3 popmy (pusuue-
BBIPKEHHIA, CONEPKAIIMX alre- CKHX, FEOMETPHYECKHX, ONUCHIBAIOIIMX OBITOBBIC CHTYa-
Gpanueckue 1poou 1K)

YpaBHenust KBanpatHoe ypaBuenue. Henon- Pacno3naBaTh KBaJpaTHbIE ypaBHEHHSL.

U HepaBeHCTBA. HOe KBaJ[paTHOE ypaBHEHHE. 3anuceiBaTh (OPMYIJy KOpHEH KBaIpaTHOrO ypaBHe-

KsaznpartHsie DopMyna KOpHeH KBajpaTHOIo HHS; peliaTh KBAJPaTHbIe YPABHEHUS — IOJHbIC U He-

YPaBHEeHHU s ypasHeHus. Teopema Buera. TOJIHbIE.

(5 4) Pemenne ypaBHeHuUi, cBOAAMNX - IIpoBoauTh mpocTeliliue HCCIAeJOBAHUSA KBaJAPAaTHBIX

cs1 K kBaapatHbIM. [Ipocreiimme
JPOOHO-paIIMOHANIBHEIE ypaBHE-
HHSA.

Pemenne TekcToBBIX 3aga4d C 1mo-

MOLIBIO KBAJIPATHBIX ypaBHEHHIT

YpaBHEHUH.

PemaTh ypaBHeHMs1, CBOASAIINECS K KBaJPaTHBIM, C ITO-
MO0 NpeoOpa3oBaHuil M 3aMEHOMH NepeMeHHOMH.

Ha6101aTh 1 aHATU3HPOBATH CBA3b MEKAY KOPHIMU H
K02 DULHMEHTAMH KBAIPATHOIO YPABHEHHS.

®opmyaupoBarh TeopeMy Buera, a Takxke 00paTHYyIO
TEOPEMY, NPUMEHATh 3TH TEOPEMBI JJIA PELICHUS

3aaa4.
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HasBanue
paszaena (TeMbl)

Kypca (4Hc/10 4acoB)

OcHOBHOE coiepKaHHe

OcHOBHBIE BH/IbI 1€ATCJIBHOCTH oﬁy‘lammu)wﬂ

Pemiath TeKCTOBBIE 3a1a4M anredpandeckuM CrocoooM:
MEPEXOUTh OT CIIOBECHOH (POPMYJTHPOBKH yCIIOBHSI 3a-

Ja4i K aareOpandeckoil MOJENM ITyTéM COCTABIICHHS
YpaBHEHHUS; PELIATh COCTABICHHOE YPAaBHCHHUE, HHTEP-
TIpETHPOBATh PE3YJIbTAT.

3HAKOMHMTHLCSI ¢ HCTOPHEH Pa3BUTHS anredpsl

YpaBHeHus
H HepaBeHCTBA.
CucremMbl ypaBHe-

Jlnneiinoe ypaBHEHME C JIBYMsI
NepeMEeHHBIMH, ero rpaduk,

MPUMEpBI PEIICHHs ypaBHEHUIT B

Pacno3HaBarh JIMHEIHBIE YpaBHEHHUSA C IBYMS IIEPEMEH -
HBIMH.

CTpouTh rpaQuKu JNHCHHBIX YPaBHCHHI, B TOM YHCIE

Huii HEJBIX YHCTaX. HCIOo/Ib3Yst HH(POBLIE pecypehbl.

(13 4) Pewenne cucrem IByX JMHEH- Paznimyarh napajuienbHble U epeceKaouecs npsiMbie
HBbIX YPaBHEHMIi ¢ IByMs nepe- TI0 MX yPABHEHHAM.
MeHHbIMU. IIpumepsl perieHus PemaTh cucteMbl ABYX JIMHEHHBIX ypaBHEHUH ¢ ABYMS
CHCTEM HEJIMHEHHBIX ypaBHeHHi/'I TIEPEMEHHBIMH TI0JICTAHOBKOM U CJIOKEHUEM.
C IByMsI IEPEMEHHBIMU. Pewarb npocTeiiiiMe CUCTEMBI, B KOTOPBIX OIHO U3
Tpaduyeckas MHTEpIpeTalys YpaBHEHHil He ABJIAETCS JHMHEHHBIM.
YPaBHEHUS C ABYMS IIEPEMEHHBI - IIpuBoauTh rpadguyecKkyl0 MHTEPNPETAUMIO pELICHHA
MH ¥ CUCTEM YPaBHEHHUI C IByMs YPaBHEHHS C IByMs IEPEMEHHBIMH M CUCTEM YPaBHEHHH
TIEPEMEHHBIMH. C IBYMsI IEPEMEHHBIMH.
Pemenne TeKCTOBBIX 3a7a4 € 10~ Pemath TekcTOBBIE 32Ja4H aNre6paHIecKuM CIIocoooM
MOUIBIO CHCTEM ypaBHEHUI

YpaBHenus YucnoBble HepaBeHCTBA M HX @opMy.IHPOBATH CBOHCTBA YHCIOBLIX HEPABEHCTB, HII-

M HepaBeHCTBA. CBOICTBA. JHOCTPHPOBATH X HA KOOPJAMHATHOM IPAMOM, 10KA3bI-

HepasencrBa HepasencrBo ¢ onHoit nepemeH- BaTh arebpanvecku.

(12 4) HOM. JIuHeliHbIe HepaBeHCTBA ¢ IIpuMeHATH cBOMCTBA HEPABEHCTB B XOJ1€ PEIICHHS 3a/1a4.
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OJHOM MEPEMEHHOM U UX pele-
nue. CHcTeMbl THHEHHBIX Hepa-

BEHCTB C OJIHOM MEPEMEHHO 1

HX pELleHUE.

HOr'o HEPABCHCTBA U UX CUCTEM

Ha YHCIIOBOH MPAMOit

Pemarp 1uHeiHbIE HEPABEHCTBA C OTHOM NTEPEMEHHOM,
Hn300paKarTh peleHne HepaBeHCTBA Ha YUCIIOBOM Mpsi-
MOM.

Pemarh crcTeMbl JIMHEHHBIX HEpPABCHCTB, I/I306pa)KaTI>

DyHKIUH. TlonsiTne yHKIIN. Ob6nactb Hcnoap3oBaTh (YHKIMOHAIBHYIO TEPMHHOJIOTHIO H
OcHOBHBIE orpejieNIeHH sl U MHOKECTBO 3Ha- CHMBOJINKY.
TOHATHS yennit Gpynkunu. CriocoObl 3aya- BuIuncasiTh 3HaYeHHs G YHKIMI, 3alaHHBIX (HOpMyITaMH
S HUS QYHKIHIL. (ripn HEOOXOIMMOCTH HCIIONB30BaTh KABKYIATOD); €O~
T'padux dyHKIHH. CaoiicTBa CTABJISAITH TAOJNIBI 3HAYEHU I ) yHKIHMH.
dyHKIHH, HX OTOOpaXKeHHE Ha CTpOHTDH N0 TOYKAM IPaPuKH (YHKIHIA.
rpaduke OnuchIBaTh cBOMCTBA (YHKIMH HAa OCHOBE €€ rpaduye-
CKOTO IIPEJICTaBJICHHSA.
Hcnonb30BaTh (QYHKIHOHAIBHYIO TEPMHHOJIOTHIO M
CHMBOJIHKY.
HccnenoBarh npuMeps rpahuKoB, OTPAKAIOIIHUX Peallb-
HBIE IpoLecchl U siBiieHUs. [IpUBOMTH NPUMePBI 11po-
1IECCOB U sIBJICHUH C 3a/ITaHHBIMH CBOUCTBAMH.
Hcnoab3oBarb KOMIBIOTEPHBIC NPOrpamMMbl A I10-
crpoeHus rpahuKoB QyHKIUH 1 U3y4EeHHs UX CBOHCTB
DyHKIHUH. YreHue ¥ MOCTpOCHHE IpadHKOB HaxoauTb ¢ noMo1bio rpaguka GpyHKIHN 3HAYCHHE 011~
Yuciioblie ynxuuii. [Ipumepst rpadukos HOM U3 paccMaTpUBaeMbIX BEJIMYMH 10 3HAYCHHIO JIPy-
[ INTU (yHKIMI, OTpaKAIOIKX peab- TOM.
[CR)) HBbIE TIPOLIECCHI. B HecnokHBIX ciTydasx BbIpazkaTh OpMY.10ii 3aBHCH-

DyHKINY, ONUCHIBAIOLINE MIPSI-
MyI0 U OOpaTHYIO HPOIOPIHO-
HaJbHBIC 3aBUCUMOCTH, UX I'Pa-

¢ukn. I'mnepbona.

MOCTb MEX/1Y BEJIMYUHAMMU.
OnuceiBaTh XapakTep U3MEHEHUS OTHOMW BEJIMYWHBI B

3aBHCHMOCTH OT H3MEHEHHs IPYTOM.
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I'paduk pynkmn y = X2.

DOynkuuny =%y =,

Y =X &}y = x; rpadudeckoe
peleHre YPaBHEHHH M CHCTeM

YpaBHeHUit

Pacno3naBath BubI n3ydaeMbix GyHkimii. Ilokassl-

BaTh CXEMATHYECKH I10JIOXKCHHEC Ha ](OOp}lPIHaTHOﬁ 10~

ckocTh TrpadMKkoB (GyHKIHMHA BHpa: Y :Xz, y :x3,

y =, WE x.

HUcnonb3oBath  (GyHKUHOHANBLHO-TPadUUECKHE Tpe-
CTaBJICHHUS UL PELICHU U UCCIICAOBaHUsA ypaBHeHuﬁ 44
CHCTEM ypaBHEHMIA.

IpumensiTh HM@poBLIe pecypchl i TOCTPOEHHUS rpa-
(buKoB QyHKIHIH

IloBTOpeHuUe
M 06001eHHe
69

TToBTOpEeHNE OCHOBHBIX IMOHATHI
M METOJI0B KypcoB 7 U 8 KJ1accoB,

00o01eHe 3HaHu i

BbIOupaTh, NpUMEHSATH, OLIEHUBATH CIIOCOObI CPAaBHEHUS
YHCell, BBIYUCICHUIT, Pe0bpa3oBaHuii BEIPOKCHHI, pe-

LIEHHs YPAaBHEHUH.

OcymecTBJISATH CAMOKOHTPOJIb BHIIOJIHACMBIX JACHCTBHIA
M CaMOIPOBEPKY pe3y/bTaTa BbIYUCICHHH, peodpazo-

BaHWH, IMMOCTPOCHUH.

PemaTsb 3a1a4M U3 peanbHOM KU3HH, NPUMEHSTh MaTe-

MaTUYCCKUE 3HAHWA I PELICHUs 3ajaa4 U3 APYrux
TpEAMETOB.
Pemarb TexkcToBBIE 3a7a4H, CpaBHUBATD, BblﬁﬂpaTb

Crocoobl peureHusd 3aaadn
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HazBanne
paszaena (TeMbl)

Kypca (4Hc/10 4acoB)

OcHoOBHOE cojiep:kaHue

OcHOBHBIE BH/IbI 1€ATCJIBHOCTH oﬁy‘lammu)wﬂ

Yucjaa v BBIYKC-
Jaenus. JlelicTBu-

TEeJbHBIC YHCTIA

(CR))

PanyoHasIbHbIC YHCIA, HPpaLii-

OHaAJIbHBIC 4YHCJIa, KOHCYHBIC U

6ECKOHEUHBIE JICCATHYHBIC APO-

ou. MHO)€ECTBO el CTBUTEIb-
HBIX qucel; E[CﬁCTB"TCJ'ﬂ:HLIC
qucia Kak OecKOHEeYHbIe Jecs-

THYHBIE Apo6H. B3anmHO 0j1HO-

3HAYHOE

MHOECTBOM

COOTBETCTBUE MEXIY
JIeHCTBUTENBHBIX

YUCEJI U MHOKECTBOM TOYEK KO-

OPJIMHATHOM MPAMOH.

CpaBHeHME NeHCTBUTEIBHBIX YH-

cell, apu(hMETHUECKUe IeHCTBUS

C JIeHCTBUTEIIbHBIMU YU CIIAMU.

TpubnmxEHHOE 3HaUEHHE BEIIH -

YHHBI, TOYHOCTH l'[pPIGJ'lPI)I(eHl/ISl.

Okxpyrnenune yncen. [Ipukuaka u

OLECHKa Pe3yJIbTaTOB BBIYHCIIE-

HHAR

Pa3BuBaTh NMpeACTABJEHHS] O YUCIAX: OT MHOXECTBa
HaTypaJIbHBIX YHCE]I 10 MHOXKECTBa HCﬁCTB"TeHBHB]X

YHCeI.

O3HAKOMHTBCSI C BO3MOXXHOCTBIO ITPEJCTABIICHUS J1eH -
CTBHTEJILHOTO YKCIIa KaK 0ECKOHEYHOM JIECATHIHO# Apo-

61, NPUMEHSITh 1€CATHYHBIE IPUOTIMKEHHS PaIOHATIb-
HBIX ¥ UPPAIHOHATBHBIX YHCEII.

H300pakaTh AciCTBUTENBHbIEC YUCIA TOUKAMU KOOP/HU-
HATHOH TPAMOH.

3anuchIBaTh, CPABHUBATH M YIOPAA0YHBATD [ CTBU-
TEJIbHBIC YHCJIa.

BbINOJIHSATD, COYCTAS YCTHBIC U TUCHMEHHBIC IPUEMBI,
apudMeTHUecKHe JefCTBHU C PALMOHAIBHBIMHI YHCIIa-

MH; HAXOMTh 3HAYCHHs CTENICHEH C LIeIIbIMK [I0Ka3aTe-

JISIMUA ¥ KOPHEH; BBIYUCIATH 3HAUCHUS YUCIIOBBIX BbI-
PpaxKeHHit.

Ilosry4uTh npejacTaBjieHne O 3HAUUMOCTHU 1€ CTBUTEIb-
HBIX YHCEI B rlpa](mqecxoi’l JCATEIIbHOCTH YE€JIOBEKaA.
AHAJIM3HPOBATH H 1€JIaTh BBIBO/bI O TOYHOCTH MTPUOIIH-
JKEHUs ﬂeﬁCTBHTeHbHOTO YHCJIa IPU PEIICHUH 3a/1a4.

OKpYIJIATD JCHCTBUTENBHBIE YMCIIA, BHINOJIHATD NPHU-

KHMJKY pe3yibTaTa BEIYUCICHUN, OLleHKY 3HaYCHUH JuC-
JIOBBIX BBIP)KECHHUH.

3HAKOMHTBCS € nﬂopueﬁ pa3sBUTHA MaTEMAaTUKN
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YpaBuenus

H HepaBeHCTBA.

JIuneiiHoe ypaBHeHue. Pemienue

ypaBHCHHﬁ, CBOJSAIIUXCA K JIU-

OCBa"BaTB, 3allIOMHHATh M NPHMEHATH rpaqmqecmle

METOABI ITPH PEIICHUH ypaBHCHHﬁ, HEPABCHCTB U UX CH-

YpaBuenust HEHHBIM. CTEM.
¢ oHO# Ksaznparnoe ypasuenue. Perue- Pacno3naBarh 1eibie ¥ IpOOHEIC YPaBHEHHS.
nepemenﬂoﬁ HHUE ypaBHeHHﬁ, CBOAAIAXCA Pemarp JiuHeiiHbIE N KBaJpaTHbIC YPABHEHHUS, ypaBHE-
(14 4) K KBaJ[paTHbIM. bukBaapaTHbie HUSI, CBOASALIMECS K HUM, IPOCTEHIIME JPOOHO-paIo-
YPaBHCHHSA. HaJIbHbIC YPABHCHHSA.
Hpumepm peneHus ypaBHCHI/H‘/‘I ]'lpe)]naran, BO3MOXKHBIE CITOCOOBI PEHICHNS TEKCTOBBIX
TpeTheil u ueTBEPTOil cTeneHeit 3a7a4, 00CYKIaTh MX M PelIaTh TEKCTOBbIC 3a/1a4H pa3-
Pa3JI0)KCHUEM Ha MHOKHUTECIIH. HBIMH CIIOCO0aMH.
Pemenne  poOHO-palMOHaNb- 3HAKOMHTHLCSI ¢ HCTOPHEH Pa3BUTHS MATEMATHKU
HBIX YpaBHEHHH.
Pemienye TekCTOBBIX 3a/1a4 anre-
OpanyuecKuM METOJI0M
YpaBHenusi JluHeiiHoe ypaBHEHHE C JABYMs OcBauBaTh U NIPUMEHSATH IPUEMbI PELLIEHUS] CUCTEMBI

H HEepPaBeHCTBA.
CucreMbl ypaBHe-
HMI

(14 4)

NEPEMEHHbBIMU U ero rpaduk.
Cucrema JIByX JIMHEHHBIX ypaB-
HeHHIl ¢ IByMs IepeMEHHbIMU 1

eé pemienue. Pemenue cucrem
JIByX YpPaBHEHHUH, OTHO U3 KOTO-
PBIX JIMHEIHOE, a APYToe — BTO-

poOii cTeneHH.

T'padmueckas HMHTepIpeTanus
CHCTEMBbl ypaBHEHHIl ¢ IBYyMs

TIEPEMEHHBIMH.

JIBYX JIMHEHHBIX ypaBHEHUH € ABYMs IEPEMECHHBIMU U
CHCTEMBI IByX YPaBHEHHIA, B KOTOPBIX OJJHO YpaBHEHHE
HE SIBJISICTCS JIMHEHHBIM.

HcnonbzoBaTh  (yHKUMOHAIBHO-TpadHYECKHE Hpe-

CTaBJICHUA IJIs1 PelIEHUA U UCC/IeJ0BaAaHUSA ypaBHex-mﬁ n

CHCTEM.
AHaJ’lPBPlpOBaTL TEKCThI 3a71a4, peliarb ux anreﬁpanqe—
CKHMM CITOCOOOM: NePeX0UTh OT CIIOBECHOU (HOpMYIH-
POBKH yCIIOBHS 3a/1a4H K ajrebpauyeckoii Mojenm imy-

TEM COCTaBIIEHUS] CHCTEMBI ypaBHeHm‘«i; pemarb COCTaB-
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Pemenue TekcToBbIX 3aJa4 ajre-

OpanyecKuM crocooom

JICHHYIO CUCTEMY YypaBHEHUil; HHTEPHPEeTHPOBATh pe-

3yJIbTaT.

3HAKOMHUTBCSI € l/lCTOpl/[ei;[ pa3BUTUSA MAaTEMAaTUKU

YpaBHenus

H HEpaBEHCTBA.

Yucnosbie HEpaBEHCTBa U ux

CBOHCTBA.

Yutath, 3aNHCHIBATEH, NOHMMATh, HHTEPNpPeTHPOBATH

HEPABEHCTBA, UCII0JIb30BaTh CUMBOJIUKY U TEPMHUHOJIOTHIO.

HepaBeHcTBa JIuneiinbie HEpaBEHCTBA C OJIHOﬁ BbINogHATH npeoﬁpazogaHmI HEPaBEHCTB, HCITOJIb30BATh
(16 1) NEepeMEHHON 1 MX peIlIeHHE. JUIS TIpeoOpa30BaHus CBOK CTBA UM CIIOBBIX HEPABEHCTB.
CucreMbl IMHEHHBIX HEPaBEHCTB Pacno3HaBath JIMHEIHHbBIC U KBaJIpaTHbIC HEPABEHCTBA.
C O/IHOI NepeMeHHOM U UX pelie- Pemarsb JIMHeHHbIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX
HHEC. HEPaBCHCTB, CUCTECMbI HEPABCHCTB, BKIIFOYAKOIINX KBa-
KBajparHble HepaBeHCTBA U UX JIpaTHOE HEPABEHCTBO, U PeIIaTh UX; 00CYRKAATH M10IY-
pemenne. YCHHBIC PECIICHUS.
Tpaquecxaﬂ HHTEpIpEeTaus “306])3)!(’31"5 pemeHne HEpaBEHCTBA U CUCTEMBI HEpa-
HEPABEHCTB M CHCTEM Hepa- BEHCTB Ha YUCJIOBOM NPAMOH, 3alIHChIBATE PEIIECHUE C
BCHCTB C JIByMsI IICPEMCHHBIMH TIOMOIIBIO CHMBOJIOB.
Pemath kBasipaTHBIC HEPAaBEHCTBA, HCIOJb3Ys Tpaduye-
CKHE NPE/ICTABICHHUSA.
OcBauBaTh W NPHMEHSITH HEPAaBEHCTBA IIPU PELICHUH
PAa3JIMYHBIX 3a]a4, B TOM YHCIIE IPAKTUKO-OPUEHTHPO-
BaHHBIX
DYHKIUHT Ksanparuunas byHKIHS, eé Pacno3naBaTh BHIBI H3y4aeMbIX QYHKIHIL; HILTIOCTPH-
(16 4) rpaduk u coiictsa. [Tapabona, PoBaTh CXeMaTH4eCKH, OOBSCHATH DPACIOJIOKCHHUE Ha

KOOPJIMHATHI BEPIUUHBI Mapabo-

JIbI, OCh CHMMETPHUH [apaboJIbL.
Crenennble (GyHKIMM C HaTy-
palbHBIMU TTOKa3aTeNsiMu 2 1 3,
uX rpaduKK 1 CBOHCTBA.
I'paduku byHKIHit: y =kx,

y=k«+b y= K| y =ax’,
y=ady =x,y ¥x

KOOpJMHATHOM IIOCKOCTH rpadukoB (GyHKIMI BHma:

y =kxy =kx +b, y= k| 8
X

— a2y —
y =ax“y =ax’,
A/ Yy =X,y = X B 3aBUCHMOCTH OT 3HaueHHI K03 du-
LUMEHTOB; OITUCBIBATH UX CBOWCTBA.

Pacno3naBath KBajparuyHyo GyHKuuio no popmyie.

IIpuBoAHTH NPpUMeEPHI KBAAPATHYHBIX 3aBHCHMOCTEH U3

peasbHOI JKH3HU, PU3UKH, TEOMETPHH.




99

enwwedrodo

kenoord gkeadanwudrr

TIpooonocenue

HasBanue
paszaena (TeMbl)

Kypca (4Hc/10 4acoB)

OcHOBHOE coiepKaHHe

OcHOBHBIE BH/IbI 1€ATCJIBHOCTH oﬁy‘lammu)wﬂ

BBIABIATE 1 000011aTh 0COOCHHOCTH TpadriKa KBapa-
THIHO# (yHKIMK Y = ax? +bx +c.

CTpoOHTDb 1 H300pakKaTh CXeMAaTHYECKH rpapuKy KBajapa-
THYHBIX (QYHKIWHA, 3aaHHBIX GOpMyTaMu BHaa Y = ax2,

y =ax +q,y =a(x +p)2y =ax’ +bx +c.

AHAIM3UPOBATL U NPHMEHSATh CBOMCTBA M3Y4EHHBIX
(GYHKIHI U UX TOCTPOCHUSI, B TOM YHCJIE C ITOMOLIBIO
HHQPOBBIX PeCypcoB

YucioBble mocJie-
JA0BATEJbHOCTH

(15 4)

TTonsiTe uuciioBoi mocienoBa-

TCIBHOCTH.
3aua1—me IIOCJICA0BATCIIBHOCTH
PEKyppEHTHOM dopmynoit u

(opmyoit N-ro unena.

Apudmernyeckas
yeckast nporpeccun. Dopmyisl

U TeoMeTpu-

N-ro ujeHa apudMeTHIECcKoi u

TeOMeTPHYECKO TpOrpeccHii,
CYMMBI IIEPBBIX N YJICHOB.

N306pakenne 4ieHoB apudme-

THYECKO " TeoMeTPUYECKOi
Tporpeccuil ToukamMu Ha KOOp-

Lll/lllal'll()ﬁ TIJIOCKOCTH.

Jluneiinpiit u SKCIMOHEHIIHAb-
HBIH POCT.

Crnoxubie IIPOLICHTHL

OcBauBarb u NMPUMEHATb HWHICKCHBIC 0603]{3‘{6]{1451,
CTPOMTH peveBbl¢ BBICKA3bIBAHHUA C HCIOJB30BAaHHEM
TEPMUHOJIOTUH, CBSI3AHHOM C MOHATHEM I10CJICI0BATECIIb -
HOCTH.

Analm3upoBaTh HopMyIty N-ro 4ieHa MOCiIe0BaTelb-

HOCTU MJIM PEKYPPEHTHYIO (OPMYITy M BHIYHCIATH YICHb
TIOCIIeI0BATENLHOCTEH, 3a/JaHHBIX STUMH HOPMyIaMH.
YcranaBauBarhb 3aKOHOMEPHOCTb B TIOCTPOCHUH ITOCIIC-
JIOBATEJIbHOCTH, €CIIH BBIIUCAHBI IIEPBBIE HECKOJILKO €&

YJIEHOB.

Pacno3HaBaTb apu(pMETHYECKYI0 M T'€OMETPUYECKYIO
TIPOTPECCHH IPH Pa3HbIX CIOCO0AX 3a1aHHs.

Pemarnb 3aJa49u C UCIIOJIb30BAHHEM q)OpMyJ'I N-ro YjIeHa
apu(MeTHIECKOi M reoMeTpHYECKOii porpeccHii, cym-

MBI IIEPBBIX N YJIEHOB.

I/IaoﬁpamaTb YJICHBI ITOCJICIOBATCIIPHOCTH TOYKAaMH Ha

KOOpI[HHaTHOﬁ TJIOCKOCTH.
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PaccmaTtpuBaTh IpHMepBI NPOLECCOB U SIBJICHUMH U3 pe-
QITBHO XKH3HH, HIUTIOCTPUPYIOIINE H3MEHEHHE B apu (-
METHYECKOH NPOrpeccru, B reOMeTPHYECKOH nporpec-

CHH; U300 pa)kaTh COOTBETCTBYIOIINE 3aBUCUMOCTH Tpa-
(uyeckn.

Pemarnb 3aJa4M, CBA3aHHBIC C YHCJIOBBIMH I10CJIC/IOBA -
TEJILHOCTSIMH, B TOM YHCJIE 33/1a4H U3 PEaNIbHOH XKU3HU

C MCIIOJIb30BAaHUEM LIU(PPOBBIX TEXHOJIOT Uil (IEKTPOH-

HBIX TaOJHIL, rpaUIecKoro KaubKyJIsSTOpa 1 T.I1.).

Pemare 3aaun Ha CIIOXKHBIE MTPOLEHTHI, B TOM YHCIIE
3a/laull U3 PeallbHOM NPAKTUKU (C MCIOJIb30BAHUEM
KasbKyJIsTOpa).

3HAKOMMTHLCSI ¢ HCTOPHEH Pa3BUTUS MaTEMATHKU

IloBTOpEHUe,
o0o0Imenne,
CHCTeMAaTH3alUs
suanmiit

18 u)

Yucsia ¥ BbIYHCJIEHHS (3a1IHCh,
CpaBHEHHeE, NeiCTBUS ¢ neHCTBH-
TEJIbHBIMA Y CIIAMHU, YHCIOBAs
npsiMasi; MPOLCHTHI, OTHOLIE-
HUS, [POIOPLHUH; OKPYIIeHHUE,
NpUOIKeHHEe, OLEHKA; pelle-
HHUE TEKCTOBBIX 3a]a4 apudme-

THYECKUM CI1OCOOOM)

OnepupoBaTh MOHATHSIMH: MHOXECTBO, MIOJMHOXECTBO,
OIepalliy Hajl MHOKECTBAMH; HCIOJIb30BATh rpadue-

CKOE MPE/ICTaBICHUE MHOXECTB JIJIsI OIIM CAHUSI Peallb-

HBIX IPOIIECCOB U SIBJICHUH, IIPH PEIICHUH 3aj1a4 U3 pY-

TUX y4eOHbIX IPEIMETOB.

AKTYyaJIM3MpOBaTh TEPMHHOJIOTHIO W OCHOBHbIE JIeii-
CTBUS, CBA3AHHbIC C YMCJIAMHU: HATYypaJIbHOC YHCIIO,
IIPOCTOEC U COCTAaBHOE 4KCla, ACIUMOCTh HaTypaJlbHbIX

4ucell, NPU3HAKU ACJIMMOCTH, LEI0€ YUCIIO, MOAYJIb

4ucia, OObIKHOBEHHAS U AeCATHYHAs APOOH, CTaHapT -

HBIit BUJI YMCiIa, apu()METHUECKUH KBaPaTHBII KOPEHb.

31eck TpPeACTaBICHBI DIEMEHTHI COIEP)KaHWS Kypca, H3ydaBInmecss B 5—8 Kiac-cax
TpeOyrolye MOBTOpeHuUs, 0000meHust U cucTeMarn3anui. OOpamatecs K 3TOMY MaTepuany
MOXKHO B BHJIe aKIIEHTa Ha 3aBEepIIAOIIEM dTare H3ydeHns Kypca 9 Kiacca WK paclpenensTh
10 COOTBETCTBYIOIINM TEMAaTHYECKUM pa3-JenaM, H3ydaeMbIM B TedeHne yaeOHOro roja.
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BbInoaHATE AelicTBUSA, CPABHUBATL H YIIOPSIA0YUBATh
YHCHIa, MPE/ICTABIIATE YHCJIa HA KOOP}J“H&THOﬁ lTpi{MOﬁ,

OKPYIJIATh YKCJIA; BLIMOJIHATH IPHKUAKY U OLEHKY pe-
3yJIbTaTa BRIYHCIICHUH.

Pemathb TeKcTOBBIE 32129 apH(PMETHUECKUM CIIOCOOOM.
Pemare npakTuyeckune 3a1a4u, CoiepKallie MPOLeH-
THI, JIOJIM, YaCTH, BHIPAKAIONIME 3aBHCHMOCTH: CKO-

pOCTh — BpeMs — PAacCTOsHHE, L[eHa — KOJIMYe-

CTBO — CTOMMOCTb, 00BEM paboTBl — BpeMs — IIpO-
M3BOJIMTCIIBHOCTD TPy Ja.

Pa3éupaTh peanbHble KU3HCHHBIC CUTYyaluH, OPMYJIH-
POBATh HX Ha A3BIKC MAaTEMaTUKU, HAXOAUTH PCIICHHE,
HPUMEHSI MaTEMaTHYECKHUI alnapar, HHTepupeTupo-

BaTh Pe3yJbTaT

Auaredpauyeckue

(npeobpazoBanue
CKHX Bblpa)](eﬂﬂﬁ, JI0ITy CTUMBIE

3HAYCHUS)

BbIPa’KeHUsA
anrebpaunye-

OnepnpOBaTL NOHATUAMM: CTCIICHD C IICJIBIM ITIOKa3aTe-
neM, apuMEeTHYECKHI KBaJ[PaTHBIA KOPEHb, MHOIO-

YJIEH, anreranecxaﬂ LI]JOSL, TOXKIAECTBO.

BbINOIHATH OCHOBHBIE AeiiCTBUSI: BBIOIHATH Pacu&Thl

1o popmyiam, mpeodpa3oBbIBATH LiENbIE, JPOOHO-PALH-

OHAJIbHBIC BHIPAKCHUS U BBIPAKEHUS C KOPHIMH, pea-

JIA30BBIBATH PA3JIOKEHHUE MHOIO4JIEHA HA MHOXKUTEIIN,

B TOM YHCJIE C MCIOJIb30BaHUEM (HOpMyYIT pa3HOCTH KBa-

JIpaToOB U KBaJApaTa CyMMbI U Pa3HOCTH; HaXOIUTh J0-

MYCTHMBIE 3HAYEHNS IEPEMEHHBIX ISl APOOHO-PALNO-

HaJIbHBIX BBIPAKEHUH, KOPHEH.
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MOI[e.]'lPIpOBaT]; C IIOMOLIbIO CbOpMyJI PpCaIbHBIC TPOLIEC-

ChbI U ABJICHUSA

@®yHknun (TIOCTPOCHUE, CBOM- OmnepupoBats nmoHATHsIMEH: GyHKIWS, rpaduk QyHK-
CTBa M3yYCHHBIX ()YHKUHIL; rpa- LUK, HYIIH QYHKINUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
(uyeckoe peleHHe ypaBHEHUi MPOMEXYTKH BO3pacTaHusl, yObIBaH!s, HAUOObIIEE U
M UX CI/ICTCM) HAaWUMCHBIICC 3HAYCHUSA (l)yHKHPWI.
AHAIM3MPOBAT, CpPaBHHBATh, 00CYKIaTh cBoiicTBa

(YHKIHH, CTPOMTDb UX TpaduKy.

OnepupoBaTbh MOHATHUSIMHU: IPAMas MPOMOPLHOHAIb-
HOCTh, OOpaTHas MPONOPLHOHAIBLHOCTD, nuHeiHas
(byHKIHS, KBapaTHYHas (YHKIHS, 1apaboa, runep-

Gona.

Hcnoab3oBaTh rpagukH i ONpENEICHUS CBOWCTB,
TIPOLIECCOB M 3aBMCHMOCTEH, /Ul peleHH s 3a/1a4 u3 Ipy-

THX y4eOHBIX IPEJMETOB U peanbHOMN )KH3HH; MOIEJIH-

PoOBAaTh C IOMOIIIBIO TPAQUKOB peaslbHBIE IPOLECCH U
SABJICHHA.

Beipakath ¢opmynamMu 3aBUCHMOCTH MEXJy BEIUYH -

HaMHu

Ilpun paspabotke paboyeld mHporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUM JOJDKHBI OBITH YYTEHBI BO3MOX-HOCTH
WCIIONIb30BaHMs  AJEKTPOHHBIX  (IM(POBBIX) 00pA30BATENBbHBIX PECYPCOB, SBISIOMIUXCS  y4eOHO-METO-THYECKUMU
MaTepHajaMu (MYJIbTUMEAUIHBIE TPOrPaMMBI, JJIEKTPOHHBIE YYEOHHKH W 3aJaYHUKH, DJIEK-TPOHHbIE OHOINOTEKH,
BUPTYaJbHBIE J1TaOOPATOPHHU, MIPOBBIE IPOTrPAMMBL, KOJIEKIMH LU(POBEIX 00pa30-BaTEIBHBIX PECYpPCOB), MCIOIb3YEMBIMH
JU1sl OOY4eHUs M BOCIIMTAaHHS Pa3lIMYHBIX TPYII IMOJNB30BATENCH, MPEACTABICHHBIMUA B SJISKTPOHHOM (UU(pPOBOM) BHAE H
peanu3yronuMu  quaaktadeckue BozMokHoctH MKT, cozmepkaHMe KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00
00pa3oBaHUM.




HPUMEPHASA PABOYAS ITPOI'PAMMA YYEBHOI'O
KYPCA «'EOMETPUS». 7 9 KJIACCBI

HEJIN U3YUEHUA YYEBHOI'O KYPCA

«MareMaTuKy y)Xe 3aTe€M Y4YUTh HAJ0, YTO OHA YM B MOPSIAOK MPUBOIUTY,
— Tucall BeNUKUHN pycckuil ydeHsld Muxaun Bacunse-suu JlomoHocos. U B
9TOM COCTOMT OJ[HA M3 JIBYX Iieel 00ydeHHsI TeOMETPHN KaK COCTABHOW YacTH
MaTeMaTUKd B IIKOJe. OTOW MeIH COOTBETCTBYET JoOKa3aTelbHas JUHHS
npenonaBanus reoMmetpuu. Crenys TpencTaBIeHHON paboueii mporpamme,
HauWHas C CEIbMOro KJIacca Ha YpPOKaxX TeOMETpUH OOYYaroUMHCS Y4uTCs
NMPOBOJUTHL  J0-Ka3aTeNbHbIE  PACCYXJEHHs,  CTPOUTHb  JIOTHUECKUE
YMO3aKJIIOUEeHHUs, JIOKa3blBaThb HCTUHHBIE YTBEPXKIEHUSI U  CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, TMPOBOAMUTH PACCY)KIEHHUS «OT MPOTUBHOTOM,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, POPMYIHPOBATH OOPATHBIC YTBEPKICHHS.
Y4eHuK, OBNAACBIIMNA HUCKYCCTBOM PAaCCY)KIaTh, OyJeT MPUMEHSATh €ro W B
okpyxatouieit >xu3Hu. Kak mucan reomerp u menaror Urops ®demgopoBuu
IapbIruH, «IIOABMH, TOHUMAIOIIUMU, YTO TAKOE J10-Ka3aTeIbCTBO, TPYIHO U
Ja)ke HEBO3MOXXHO MAaHUIYIUpoBaTh». W B 3TOM COCTOMT Ba)KHOE
BOCIIUTATENbHOE 3HAUCHHE H3YYEHHUS TIeoMe-TpUH, MpUCYyIlee HMEHHO
OTEUECTBEHHOM MaTeMaTUIECKOH IIKOJIe.

Bmecre ¢ TeM aBTOpBl MPOrpaMMbl IPEIOCTEPEraroT YUuTens OT
u3aumHero (opmManau3ma, OCOOCHHO B OTHOIICHHMHM Hadyal W OCHOBa-HUH
reomerpun. Ppanirysckuit Matematuk JKaH J[peOHHE MO 3TO-MY IOBOAY
BbICKazajcs Tak: «UTo kacaeTcst JeIMKaTHOI MpoOaeMbl BBEACHUS «aKCHOMY,
TO MHE KaXeTcsi, YTO Ha MEpBbIX II0paXx HyX-HO BooOme u3berarsh
MIPOU3HOCUTBH caMo 3TO ciioBo. C Jpyroi ke CTOPOHBI, HE CIEAYET yIyCKaTb
HH OZIHOW BO3MOXKHOCTH JIaBaTh MPUMEPHI JIOTMYECKUX 3aKIIFOUEHUH, KOTOpbIe
Kyga B Oonbhieil Me-pe, 4eM uIesd aKCHOM, SBIAIOTCS WCTUHHBIMH |
€IMHCTBEHHBIMH JBUTATENIIMH MaTEMAaTHYECKOTO MBIIITICHUSD.

Bropo#i nenpl0 uM3ydeHUsT T€OMETPUU SIBISIETCS HCIOIb30BAaHUE €€ Kak
HMHCTPYMEHTA TPH PEIICHNH KaK MaTeMaTHYECKUX, TaK U MPAKTHUECKUX 3a]ad,
BCTpEUAIONIMXCA B peaqbHOM Jku3HM. OKOH-4YMBIIMII Kypc TI€OMETpHH
IIKOJIBHUK JOJDKEH OBITh B COCTOSIHUM ONPEASTUTH TeOMETPUUECKYIO QUTYpY,
ONMCATh CJIOBAMU AAHHBIN YEPTENK UM PUCYHOK, HAMTH IIOIIAb 3€MENBHOTO
y4acTKa, pac-CYMTaTh HEOOXOIUMYIO AJHMHY ONTOBOJIOKOHHOI'O KaOemns WiH
Tpe-OyeMble pa3Mepsl Tapaxa Uit aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOpAs,
BBIUYMCINUTENbHAS JIMHUA B W3Yy4eHHH TeoMeTpun B Imkoie. [lanHas
MIPaKTHYECKas JINHUS SIBIISETCS HE MEHEE BasKHOM, 4eM
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mepBast. Emé [Inaton npemmuckiBai, 9To0bl «rpaxnane [Ipekpac-HOro ropoma
HA B KOEM CIlydac HE OCTaBIUIM TCOMETPHIO, BEIb HE-MAJOBAKHO JaKe
mo0OYHOE €€ MPUMEHEHHE — B BOCHHOM JIeJie J1a, BIIPOYEM, M BO BCEX HAyKax
— JUTS JTy4IIer0o UX YCBOSHUS: MBI BEIh 3HAcM, Kakas OCCKOHEYHAs pasHHIA
CYIIIECTBYET MEXKY YSIIOBEKOM MPUIACTHHIM K TCOMETPHH U HETIPHYACTHBIMY.
Jyist 9TOro y4WTeNno PpEeKOMEHIYeTCsl IOIOMpaTh 3ajaddl HpPaKTHIeCKOro
xXapakrepa JiJIs pacCMaTPUBAEMBIX TEM, YUUTh JCTEH CTPOUTh MaTEMAaTUICCKUE
MO-JICTTH  PEajJbHBIX JKU3HCHHBIX CHTYallld, MPOBOAWTH BBIYHCICHUSI U
OIICHUBATh  aJCKBATHOCTh IMOJYYCHHOTO pe3yibraTa. KpaiiHe BaXHO
MOMYEPKUBATh CBSI3U T'COMETPHU C JPYTMMHU IPEIMETaMH, MOTHBH-POBATh
WCTONB30BaTh  ONPENCIICHUS] TEOMETPHUYSCKUX (QHUryp W TO-HITHH,
JIEMOHCTPUPOBATh MPUMEHCHUE MOJYYCHHBIX YMCHHH B (DH-3UKE U TEXHUKE.
Otu  cBA3u  Hamboiee  SAPKO  BHOHBI B TeMax  «Bek-Topm»,

<<TpI/IFOHOMeTpI/IlIeCKI/Ie COOTHOIJ_IeHI/IH»,«MeTOI[ KooOpJaAuHaT»
n «Teopema ITudaropay.

B 3aximrouenue conniémcs Ha BEJIMKOTO MaTEMATHKA U aCTpoOHOMa Horanna
Kemnepa, 4roObl emé pa3 TNOMYEPKHYTh W METalpeaMeT-HOoe, W
BOCITUTATENIbHOE 3HaUCHHE reomMeTpun: “Geometria una et aeterna est in mente
Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo

sit imago Dei”".

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CornacHo y4eOHOMY IuaHy B 7—9 kiaccax u3ydaercs y4deOHbIH Kypc
«['eomerpusi», KOTOpBII BKIIOYAECT CIEOYIOIIME OCHOBHBIE pa3-AeJbl
cogepkanusi: «['eomerpuueckue QuUrypel W HMX CBoiicTBay, «V3mepenue
TEOMETPUUECKUX BEIUYUH», a Takke «/lekapToBbl KOOpOMHATBHI Ha
IUIOCKOCTH», «Bektopbi», «/IBwkenus mockoct» U «IIpeobpazoBanus
oxo0HsA».

VYueOHBIH IUIaH TNIpeaycMaTpuBaeT H3ydeHHE TeOMETpHH Ha 0a30-BOM
YpPOBHE, UCXO/Is U3 HE MEHee 68 ydeOHbBIX YacoB B y4eOHOM rOfy, BCETO 3a TPH
rozia oOyuenusi — He MeHee 204 4acos.

T'eometpust earHa u BeyHa, oHa Onucraer B boxxbem ayxe. Hamra mpu-uactHOCTh K
Hel CIyXHT OJHUM M3 OCHOBaHHMHi, 1O KOTO]I?éyIM YeJIoBEK JIOMKEH ObITh 00pa3oM
Bboxoum (http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)
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COJEPXXAHUE YUEBHOI'O KYPCA (IO TOJJAM OBYUEHU )
7 knace

Hauvanbuele monstus reomerpun. Touka, mpsiMas, OTpPe30OK, Jyd. YTOI.
Bups! yrinos. BeprukansHsle U cMexHble yribl. buccektpu-ca yrina. Jlomanas,
MHOTOYTOJIbHHK. [lapasienbHOCTh U epIIeHIN-KYIISIPHOCTD MIPSMBIX.

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOWMCTBa OCEBOW CHMMe-TpHH. IIpumepsr
CUMMETPHUH B OKPY’>KarolieM MUpeE.

OCHOBHBIE IOCTPOEHUSI C TOMOIIBIO [IUPKYJIS U JTMHEHKH.

TpeyronsHuk.  Beicota, Menuana, OucceKkTpuca, WX  CBOWCTBa.
PaBHOOenpeHHBIIT W paBHOCTOPOHHWIT  TpeyroibHUKH. HepaBeHCTBO
TpEyroJbHUKA.

CpoiicTBa W TPU3HAKH PaBHOOEIPEHHOTO TpEyroibHUKa. Ilpu-3HaKu
paBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBa W TPHU3HAKMA MapalienbHbIX NpsMbIX. CymMMa YriaoB TpeyroabHHUKA.
BHemnue yrisl TpeyroabHHUKA.

[TpsamoyroneHelit TpeyroabHUK. CBOICTBO MenuaHbl MPSIMO-YTOJIBHOTO
TpEyrojibHUKa, MNpPOBENEHHOM K rumoreHy3e. llpu3Haku paBeHcTBa
OPSAMOYTOJIBHBIX TPEYTroJIbHUKOB. IIpSIMOYroiapHBIN Tpe-yroJbHUK C YIJIOM B
30.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYIONbHUKA, HEPAa-BEHCTBO O
JUIMHE JIOMaHO#, TeopeMa O OosbplieM yriie U Oonblieil  CTOpOHE

TpeyronpHUKa. [lepneHuKynsp u HakJIOHHas!.

T'eomerpuyeckoe MecTo Touek. buccekrpuca yria U cepelMHHbIN NEPHEeHAUKYIAP K OTPE3Ky
KaK FeOMETPHYECKUE MECTA TOUEK.

OkpyXHOCTh W KpYyI, XOpAa H JHaMeTp, HX CBoiicTBa. BzanmHoe
paclioNo)XeHne OKpYXKHOCTH U mpsmoil. KacatenbHas u  cekymas K
okpyxHocTH. OKpYKHOCTb, BIHMCaHHasi B yroi. BrucaHHas u onu-caHHas
OKPYXHOCTH TPEYTrOJIbHUKA.

8 knacce

YerbipéxyronpHuky. llapamienorpamMM, €ro mnpu3Haku U CBOM-CTBA.
YactHble ciydaW MapajieorpaMMoB (IIPSAMOYTOJIBHHK, poMO, KBazapaT), UX
NpU3HAKK W cBoiicTBa. Tpamerms, paBHOOOKas Tpa-Telus, €€ CBOHCTBA H

npusHaky. [IpsmoyronpHas Tpanerus.
MCTOH YABOCHUA MEIUAHBI. LICHTPEU'ILH&}I CUMMETpPHUA.

Teopema dayeca u TeopeMa O MPONOPIHOHAIBHEIX OTpe3kax. CpemHue
JIMHAMW TPEYTOJbHUKA M Tparenuy. LIeHTp Macc Tpeyroiib-HHKa.

[Momobme TtpeyrompHUKOB, K03 ¢uimeHT nomodbus. I[lpu3Haku mo-mobms
TpeyroiabHUKOB. [IprMenenne monodus mpy pelieHn: NpaK-THYeCKUX 3a1ad.
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CaoiicTBa 1uromageli reoMeTpuueckux Quryp. @opMynsl U TUTOLIAIH
TpeyroJibHUKa, NapajuresiorpaMma, pomoa u Tpanenun. OTHOIIEHUE TUIONIa e i
OTOOHBIX pUTyp.

Brruucnenne miomaaen TpeyroabHUKOB U MHOTOYT OJIbHUKOB Ha KJI€T4aToN
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl [ludaropa mpu pe-menun
MPaKTHYECKUX 3aad.

CuHyc, KOCUHYC, TAaHT€HC OCTPOrO YIJIa IPSMOYIOJIBHOTO TPEey-TOJIbHUKA.
OCHOBHOE  TPUIOHOMETPHUYECKOE  TOXKIECTBO.  TPHrOHOME-TpUUYECKHUE
¢ynxmm yrios B 30 , 45 u 60 .

BriricaHHble W IIEHTpaJIbHBIE YIJIBI, YTOJ MEXAY KacaTellbHOH W XOpOW.
VYriael MexAy XopAaMH U CeKyIIMMH. BrncaHHble W ONU-CaHHbIE
YeThIPEXYTOJIbHUKY. B3anMHOe pacroioxkeHue IByX oKpyxkHocted. Kacanue
okpyxHoctei. OOIIue KacaTenbHbIE K IBYM OKPYKHOCTSIM.

9 kJacc

Cunyc, xocuHyc, TanreHc yriaoB oT 0 go 180 . OcHOBHOE TPHrO-HOMETPHYECKOE
TOX1ecTBO. DOPMYIIBI IPUBECHUS.

Penienne TpeyronpHMKOB. TeopeMa KOCMHYCOB M TeOpeMa CHHY-COB.
Pemenne mpaxkTudeckux 3afad C HCHOJIB30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHHYCOB.

[peo6paszoBanue nmoxodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEH-TOB.

Teopema 0 NPOM3BENCHUH OTPE3KOB XOPJ, TEOPEMbl O IPOM3BEC-HUHM OTPE3KOB CEKYIIMX,
TEOpEMa O KBaJApaTe KacaTCIbHOU.

Bektop, mmHa (MODydbh) BEKTOpa, COHANpPABICHHBIE  BEKTOPHI,
MIPOTUBOIONOXHO HANpaBlICHHbIE BEKTOPHI, KOIMHEAPHOCTh BEK-TOPOB,
PaBEHCTBO BEKTOPOB, ONEpaIMM HaJl BEKTOpaMu. Pa3ioxe-HHE BEKTOpa IO
JBYM HEKO/UIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CkalsipHoe
IIPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE 11 HAXOXKACHHS JUTMH U YIIIOB.

JlexapToBbl ~KOOpIMHATBl Ha IUIOCKOCTU. YPaBHEHUS NPSIMOH U
OKPYXHOCTH B KOOpAMHATAaX, IIEPECEUCHUE OKPYXKHOCTEH M Mpsi-MbIX. Mertox

KOOpAWHAT U €T0 IPUMEHECHUE.
[IpaBuIbHBIE MHOTOYTOIBHUKH. JTiHA OKpyX)HOCTH. [ pagycHas

W paauaHHas Mepa yria, BEIMHCICHNE [UIMH IYyT OKpyXHOCTed. [Inomanp
Kpyra, CeKTopa, CerMeHTa.

JIBIKEHUSI TUTOCKOCTH M BHYTPEHHHE CUMMETpUH (uryp (SIeMeHTapHbIC
npencraBneHns). [lapamnensHerii mepeHoc. [loBo-poT.
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ITINTAHUPYEMBIE TIPEIMETHBIE PE3VYJIBTATHEI OCBOEHHMSA [IPUMEPHOU
PABOYEU I[TPOT'PAMMBI KYPCA (ITO TOAAM OBYUYEHU )

OcBoeHue yqe6H0r0 Kypca «FeOMeTpI/IH» Ha YPOBHE OCHOBHOI'O 06III€FO
06pa3OBaHI/IH JOJI’KHO O6€CH€‘-II/IBaTI) JOCTHXKCHUC CJ'IeI[y}O-IIII/IX HpeILMCTHHX
06p3.30BaT€J'ILHLIX peSyﬂLTaTOBZ
7 kaacc

6 PacriosHaBaTh W3y4eHHBIE T'E€OMETPUYECKHE (QUIYpBI, ONPENENiTh HX
B3aMMHOE pACIIOJIOKEHHE, HW300pakaTh TreoMeTpudeckue (Qu-Typsl;
BBITIOJIHATH YEPTEXKHU IO YCIOBUIO 3a1a4l. 3MepATh Tu-HEellHbIE U YIIIOBBIE
BEIMYUHBL. Pemate 3amaun Ha BBIUHCIEHHME AJUH OTPE3KOB U BEJIWYMH
YTJIOB.

(2]

Jenath rpyOyr0 OIICHKY JHMHEHHBIX M YIJIOBBIX BEIMYHH IMPEIME-TOB B
peabHON KHM3HH, Pa3MEpPOB MPHPOIHBIX OOBEKTOB. Pa3-mmyath pa3zmepsl

9THUX 00BLEKTOB I10 MOopsAAKY BEJIMYMUHBI.
6 CTPOUTB YEPTEKH K TEOMETPUYCCKUM 3aadaM.

6 [lonp30BaTbCsl NpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIOIb-30BATh
NPU3HAKH M CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJBHUKOB IPU PEIICHUH
3a/1a4.

6 [IpoBOIUTE  JIOTMYECKUE PACCYKICHHUs C  MCIOJIB30BAHUEM IeoMe-
TPUYECKUX TEOPEM.

6 [Tomp30BaTbhCsl MPHU3HAKAMHU PABEHCTBA INPSIMOYIOJIBHBIX TPEY-TOJIbHUKOB,
CBOMCTBOM Me€EJMaHbl, IPOBEAEHHOM K TMIOTEHY3€ IPSIMOYTOJIBHOIO
TpEyroJIbHUKA, B PEIICHUH F€OMETPUUECKHX 3a-/1au.

6 OmpenenaTe MapauIeIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTO-pbIE
obpazyer ¢ HumH cekymas. OnpenesnsiT NapaieNbHOCTh MPSIMBIX C
MOMOIIBIO PaBEHCTBA PACCTOSHHUM OT TOYEK OAHOHM MNPS-MOM HO TOYEK
Jpyrou npsiMou.

6 Pemrath 3aaun Ha KieT4aToi Oymare.

6 [IpOBOANTH BBIYKMCIICHHUS W HAXOIUTh YKCIOBbIE M OYKBEHHBbIC 3HAUCHHUS
YIJI0B B TE€OMETPUYECKHUX 3aJadax C MCIOIb30BAaHUEM CYMMBI YIJIOB
TPEYTOILHUKOB W MHOTOYTOJIEHUKOB, CBOWCTB YIJIOB, 00pa30BaHHBIX MpHU
MEpECeYEHU  JBYX [apajulelbHBIX  MHpsIMBIX  ceKylled. Pemats
MpaKTUIECKUE 3a1a4i Ha HaXO0XKI€-HUE YITIOB.

6 Bnagers MOHATHEM TIE€OMETPHUYECKOTO MECTa TOYEK. YMETh OIpe-AEIsATh
OWCCeKTpUCY VyINIa W CEPeAVHHBIA TMEPIEeHAUKYISIp K OT-Pe3Ky Kak
TEOMETPUIECCKUE MECTA TOYCK.

6 @OpMYyIUPOBATH ONpPEAEICHUSI OKPY>KHOCTH M Kpyra, XOpAbl U JUAMETpa
OKPYXHOCTH, IOJb30BAaThCS HMX CBOHCTBAaMU. YMETh MPUMEHSATH OTH
CBOICTBA IpY PELLICHUH 3a4a4.
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6 Brnazers moHsTHEM ONMCAaHHOW OKOJIO TPEYTOJbHHKA OKPYXHO-CTH, YMETh
HaxomuTh ¢¢ meHTp. [lomp3oBaThes (akTaMH O TOM, YTO OHCCEKTPHCHI
YIJIOB TPEYrOJIbHUKA MEPECceKaloTcsl B OJHOW TOYKE, U O TOM, UTO
CepeMHHbIEC TEPIIEHIUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B
OJIHOH TOUYKE.

6 BJ'IaZ[eTB IOHATHEM KacaTeJIbHOM K OKPYKHOCTH, IMOJIb30BaTHCA TeOpeMOﬁ o
NEPHCHAUKYIIAPHOCTHU KacaTeJIbHON U paaguyca, HpO-Be]IéHHOl"O K TOYKEC
KaCaHHs.

6 [Tomp30BaThCs HpOCTeﬁmHMH TCOMCTPUYCCKMMH HEPABECHCTBA-MH, IIOHUMATb UX
HpaKTI/I‘{CCKI/Iﬁ CMBICJI.

6 [I[poBOIUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBIO [TUPKYIIS
W JTUHENKH.

8 ki1acce

6 PaCHO3HaBaTI) OCHOBHBIC BH/bI '-IeTI)IpéXyT‘OJ'II)HI/IKOB, nxX OSJICMCH-THI,
I10JIB30BATHLCA UX CBOﬁCTBaMH HpI/I peH_IeHI/II/I FeOMCTpI/I‘Ie-CKI/IX 3a4a4.
[TpuMeHsTH CBOMCTBA TOUKH MEPECEUSHUs MEIUaH TPEYroibHUKA (IIEHTpa
Macc) B pelleHuH 3a/1ad.

(=]

6 BJ'IallCTB IIOHATHEM CpCHHCﬁ JIMHUU TPEYTOJIbHUKA U Tpaleuuu, NpuMEHATh
UX CBOWCTBa TMpPH pELICHHH TIeoMeTpuueckux 3aaad. Ilomp3oBaThes
TeopeMol asieca U TeOpeMOM O NPONOPLUUOHAIb-HBIX OTPE3KaAX,
MIPUMEHATD UX ISl PEIICHHs PAKTUUECKHX 3a/ad.

6 [I[puMeHATs [NpU3HAKM 1OAOOMS TPEYrOJbHUKOB B PELICHUH Teo-
METPHYECKUX 3a7ad.

6 ITonb3oBaTbest Teopemoit [Tndaropa it perieHnus reoMeTpude-CKUX M MPAKTHYECKUX 3ajad.
CTponTh MATEMAaTHYECKYIO MOZIEITh

B IPAKTUYCCKUX 3agadax, CaMOCTOATCIIbHO ACIaTh ‘{CpTé)K " Ha-XO/IUTh
COOTBCTCTBYHOIIUEC NJIUHBI.

o

Bnagers mnoHsATHAMH CHHyca, KOCHHYyca W TaHIeHCAa OCTPOro yria HpsiMOYTOJIbHOTO
TPEYroJIbHHAKA. ITonp30BaThCS 3TUMHM ITOHITHS -

MU JJI1 pEIICHU A NPAKTUYECCKUX 3a1a4.

Brraucnars (pa3nuyHBIME CIIOCO0AMHU) IDIONIAb TPEYTOIBHHUKA M IUTOIAAN
MHOTOYTOJIbHBIX (Uryp (HONB3YsCh, TAE HEOOXOMUMO, KaJIbKYISATOPOM).
[IpuMeHATh NONyYCHHBIE YMEHUS B IIPAKTHYE-

CKHX 3aJjadax.

Bragers MOHATHAMHM BIMCAaHHOTO W IIEHTPAJIBHOI'O YIJIA, HCIIOIb-30BATh
TEOPEMBI O BIMCAHHBIX YITIAX, YIJIaX MEXIy XOpJaMH (Ce-KyIIUMH) U yriie
MEXKIy KacaTeJIbHON U XOpAOW NIPU PELICHUU

TEOMETPHUYICCKHUX 3a1a4.

BJ'IaI[eTI) TIOHATUEM OIHCaAaHHOTO ‘IeTLIpéXyTOJ'ILHI/IKa, TIPUMEHATH CBOWCTBA OMHMCAHHOTO
YETBIPEXYTOJIbHUKA TPU PEIICHUHN 3aJa4.

[=2]

[=2]

o

MATEMATHUKA. 5—9 knaccet 75



6 HpI/IMeHSITB NOJYUYCHHBIC 3HAHHWA Ha MPAKTUKE — CTPOUTH MaTe-
MAaTH4YCCKHE MOACIMW JId 3aJad pCaHBHOﬁ JKU3HU W [NPOBOAUTH
COOTBCETCTBYIOIIIUC BBIYUCJICHUA C T[PHUMCHCHUEM HO)106I/I$I u Tpu-
TOHOMETpUHU (HOJ'II)3y${CI>, rae H606XOI[I/IMO, KaJ'H)Ky.HHTOpOM).

9 kiIace

6 3HaThb TPUTOHOMETpUUECKUE (PYHKIUHU OCTPBIX YIJIOB, HAXOAUTH
C MX IOMOMIBIO Pa3IM4YHbIE JIEMEHTH NPAMOYTOIBHOI'O Tpey-TOIbHHUKA
(«pelieHre NPAMOYTOJBHBIX TPEYroNbHUKOBY). Haxo-auTh (c IOMOIIBIO
KaJIbKYJIATOpa) AJIMHBI U YIJIBI U1 HeTaONU4-HbIX 3HAUCHUH.

6 [lonp3oBaThest  (opMynaMu  IPHUBENEHUS U OCHOBHBIM  TPHUIOHO-
METPUYECKUM TOXJIECTBOM JUIS HAXOXKICHHA COOTHOLICHUH MEX-Iy
TPUTOHOMETPUUYECKUMU BENUYUHAMH.

6 Vcronp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISL HAXOXKICHUS Pa3IUYHBIX
9JIEMCHTOB TPEYTOJIbHUKA («PELICHUE TPEYrONBHU-KOBY), IPUMEHATE HX IIPH
PELICHIN TeOMETPUYECKUX 3a1ad.

6 Bragete noHaTMAMHM npeoOpa3oBaHUA IOAO0US, COOTBETCTBEH-HBIX
9JIEMEHTOB MOJO0OHBIX (uryp. Iloip3oBaTbesi CBOWCTBaMHU  MOAOOHS
NPOU3BOJIBHBIX (UrYp, YMETh BBIYUCIATH JUIMHBI M Ha-XOIHUTH YIIbl Y
nono0HbIX ¢uryp. [IpuMeHaTs cBOMCTBA MOA00MS
B MPAKTHYECKUX 3aJ[a4ax. Y METh MPUBOAUTH MPUMEPHI MOJJOOHBIX QUTYp B
OKpY’KarolleM MHpe.

6 Tonb30BaThC TEOPEMaMu O NPOM3BEACHHH OTPE3KOB XOPA, O IPOM3BEIACHHH OTPE3KOB
CEKYIIHNX, O KBaApaTe KaCaTCJIbHOU.

6 [Tonb30BaThCsl BEKTOpPaMH, MOHUMATh UX T'€OMETPHUYECKUI M (PH-3MICCKHIA
CMBICII, IPUMEHATh UX B PEIICHUH I'€OMETPHUYECKHX M (QM3MYECKHX 3a1ad.
[MpuMeHATH CKaJIApHOE MPOU3BEIACHHE BEK-TOPOB Ul HAXOKIACHUS UIMH U
YIJIOB.

6 Ilonb3oBaThCcsi  METOAOM KOOpAMHAT Ha IUIOCKOCTH, MNPHUMCEHATH €ro B PCHICHUU
TEOMETPUICCKUX U MPAKTUYICCKUX 3a1a4.

6 BrazieTs MOHATHAMH NPAaBUIBHOIO MHOTOYTOJbHUKA, JUIMHBI OKPYKHOCTH,
JUIUHBI JYTW OKPY)KHOCTM W pPaJWaHHONW MEpbl YIJa, yMETb BBIYMCIIATH
wIomags Kpyra M ero uacreil. IIpuMeHSTh NO-TydeHHbIE YMEHHS B
MIPAaKTHYECKUX 3aJauax.

6 Haxomute ocu (MM LEHTPBI) CHMMETPHM (GUIYp, IPUMEHSTh OBHKEHHS IUIOCKOCTH B
MIPOCTEHIINX CITydasX.

6 [I[puMeHATh TONyYeHHBIE 3HAHHWSA HA MPAaKTHKE — CTPOUTH MaTe-
MaTHYeCKHe MOJEeNH Ui 3aJad peaJbHOH JKHU3HM W IIPOBOIJHTH
COOTBETCTBYIOIIE BBIYHUCICHUS C NpPUMEHEHHEM IO#Oo0Ms W  TpH-
TOHOMETPUYECKHX (GYHKOUH (MONMB3YACh, TAE€ HEOOXOAWMO, Kallb-
KYIIITOPOM).

76 TIpumepnas pabouast
mporpamma
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TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA

(IO TOJIAM OBYYEHUS)
7 kaacc (e meHee 68 4)

HazBanne
paszaena (TeMbl)
Kypca (4HCJIO 4acoB)

OcHoBHOe coaepxkaHue

OCHOBHBI€ BHIBI
JesITeJIbHOCTH 00y4Yaromuxcst

IIpocreiimmue
TeoMeTpH1eCKHe
urypor

H MX CBOiicTBa.
H3mepenue
reoMeTpHYIecKHX
BeJHYHH

(14 9)

IIpocTeiimme reoMmeTpuyecKne 00b-
CKTBI: TOYKH, IIPSAMBIC, JTYIH U
Yriibl, MHOTOYT' OJIbHUK, JIOMaHas.
CMexHbBIE 1 BEPTUKAJIIBHBIC YIJIBI.
PaboTa ¢ mpoCTeHIIIMHU YepTeKaMH.
M3mepeHne TMHEHHBIX U YIIIOBBIX
BEJIMYNH, BEIYMCICHUE OTPE3KOB
YIJIOB.

l'lepmwe’rp M IIomaae Cbl’ll‘yp, co-
CTaBJICHHBIX U3 IIPAMOYI OJIbHUKOB

@opMyJHPOBATH OCHOBHBIC MTOHATHS U ONpejelie-
HUs.

Pacno3naBarhb H3Y4YCHHBIC T€OMETPHUYIECKHE q)Hl“y-

PBI, onmpeaeassTh MX B3aHMHOE pPacIlOJIOKEHHE,
BBINMOJIHATH qCpTé)l( 110 YCJIOBHIO 3a71a4H.

TIpoBoaNTEH NIPOCTEHIINE MOCTPOCHHUS C ITOMOIIBIO
IUPKYIIS X THHEHKH.

M3MepATH IMHEHHbBIEC M YTI0BbIC BEINYHUHBI T'€0-
METPHYECCKUX U MPAKTHYCCKUX 0OBEKTOB.

OnpenensiTh «Ha IJ1a3» pa3Mepbl peaabHbIX 00b-

€KTOB, IPOBOJMTH I'PYOYIO OLCHKY UX Pa3MEpOB.
PemaTsb 3a1aun Ha BBIYUCIICHUE AJMH OTPE3KOB U
BEJIIMYHH YTJIOB.

PemaTsb 3a1aun Ha B3aMMHOE PaclooKeHHe Teo-
METPUYECKHX li)l/ll'ypA

IIpoBoauTh KiIaccH(UKALHUIO YIVIOB, BHIYHCIATH
JMHEHHBIC U YTIIOBBIC BEJIUYHHBL, IPOBOAUTH HE-
OGXO.U,MMHC JI0Ka3aTeJIbHbIC PACCYKACHUSA.

3HAKOMHTLCS ¢ HCTOPHeil Pa3BUTUS TEOMETPHU
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TIpooonscenue

HazBanne
paszaena (TeMbl)

Kypca (4Hc/10 4acoB)

OcHOBHOE coiep:KaHHe

OCHOBHBIE BHIBI
JAeATCJIBHOCTH oﬁyqaloumxcn

Tpeyl"OJ’lel’lKl’l Tlousitue o PaBHBIX TPEYTrOJIbHUKaX Pacno3naBath TIapbl paBHBIX TPEYT'OJIBHUKOB Ha

(22 9) M TIEpBUYHBIE NIPEJICTABIICHUS O paB- TOTOBBIX UepTekax (C yka3aHueM IPU3HAKOB).
HBIX (KOHTPY3HTHBIX) purypax. Tpu BBIBOANTDH ClEICTBHS (PaBEHCTB COOTBETCTBYIO-
TIpU3HaKa PaBCHCTBA TPCYTOJIbHU- X 3JTCMCHTOB) W3 PaBCHCTB TPCYTOJIBHHUKOB.
KOB. @opMyJUPOBATH OINPEJCICHUSA: OCTPOYTOJILHOTO,
TIpu3HaKku paBeHCTBA MPSAMOYIOJIb- TYIOYTrOJIBHOTO, MPSAMOYTOJIBHOIO, PaBHOOECAPEH-
HBIX TPeYroibHUKOB. CBOHCTBO Me- HOT0, PaBHOCTOPOHHETO TPEeYroJbHUKOB; OHCCEK-
JIMaHBI IPSIMOYT'OJIBHOI'O TPEYroilb- TPUCHI, BBICOTBI, MEJMaHbl TPEYrOJILHUKA; cepe-
HUKA. JIMHHOTO TIEPHEHANKYJIspa OTpe3Ka; NepuMeTpa
PaBHO6eﬂp€HHLI€ M PaBHOCTOPOH- TPEYroJibHUKA.
HUE TpeyroybHUKH. [Ipu3Haku u DopMyIMPOBAThH CBOKCTBA U NPH3HAKKU pPaBHOOE-
CBOICTBa PaBHOOCIPEHHOIO TPEy- JIPEHHOT'0 TPEYTOJIbHUKA.
TOJIbHUKA. CTpouTh 4epTeXkH, pemaTh 3a1a4l C IOMOIIBIO Ha-
TIpotuB GoJbleii CTOPOHBI TpEy- XOJKJIEHHsI PAaBHBIX TPEYTOJbHUKOB.
TOJIbHUKA JIS)KUT OOJIBIINI yr ol TIpuMeHATH NPU3HAKU PABEHCTBA MPSIMOYTOJIbHBIX
Hpocrei/mme HEpaBEHCTBA B reoOMe- TPEYroJbHUKOB B 3a71a4ax.
Tpuu. HepaBeHCTBO TpeyroibHUKA. Hcnonb3oBaTh 1H(BPOBBIE PeCYpPCHI ISt HCCIE10-
HepasencTBo JloMaHOM. BaHHs CBOMCTB H3ydaeMbIX Guryp.
IIpsimoyroubHBIH TPEYroIbHUK c 3HAKOMHUTbCS ¢ HCTOPHEH Pa3BUTHS FEOMETPUU
yriiom B 30 .
IlepBble MOHATHS O JOKa3aTelb-
CTBaX B FeOMETPHU

TapaJiejabHble TapannenbHble npsiMble, UX CBOI- DopMy/IHPOBATL HOHSATHE NapaUIe/bHBIX Nps-

npsiMble, CyMMa
YIJI0B TPEYroIbHUKA

(14 1)

crBa, [lareii moctynar EBxmmpa.
Hakpecr nexarme, cOOTBETCTBEH-

HBIE ¥ OTHOCTOPOHHUE YTIIbI (00pa-

MBIX, HAXOAUTh IPAKTHYECKUE TIPHMEPBI.
H3yyarp cBOiiCTBa yrioB, 00pa30BaHHBIX MPH Iie-

peceueHNHU MmapajICIIbHbIX MPSIMbBIX ceKyLueﬁ.
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30BaHHBIC IIPU NICPECCUCHUHU TT1apaJi-
JIENBHBIX IPSAMBIX CEKYIeH).

[Mpu3Hak mapanienbHOCTH MPSAMBIX

4yepe3 paBeHCTBO PaCcCTOSHHUMN OT TO-

YEK OJIHO MpsAMOii 10 BTOPO#t mpsi-

MO¥A.

CyMMa yriioB TpeyroJbHUKa U MHO-
TOYroJibHUKa.

Breninue yriisl TpeyroJibHUKa

HpOBO}lI/ITb A0KA3aTeJIbCTBA TAPATIICITIBHOCTH
ABYX IPAMBIX C IIOMOIIBIO YTJIOB, O6p33OBaHHLIX

TIpH TIEPECCUCHUH ITHX NIPAMBIX Tpe’rbeﬁ lTpilMOﬁ.

BBIYHCIATE CyMMY YIJIOB TPEYTONBHUKA 1 MHOT'O-
YTOJIbHHKA.

Haxoauth uncioBble U OyKBEHHbBIC 3HAYCHHS

YriIoB B FEOMETPUYIECKHUX 3aladax C UCIIOJIb30BaHH -

€M TEOPEM O CyMME YrJIOB TPEyrobHHKA H MHOTO-

YTOJIbHHKA.

3HAKOMHUTBCSI € PlcTOpl/leﬁ pa3BUTUA TEOMETPUU

OKpy,HOCTH

H KpyT.
l"eomeprlecmzle
MOCTPOEeHHsI

(14 u)

OKpY’KHOCTb, XOP/Ibl M AUAMETPBHI,
ux coiicTBa. KacarenbHas k okpyx-
HocTH. OKPY)XKHOCTb, BIIUCAHHAS B
yrou. ITousitue o 'MT, npuMenenune
B 3aj1auax. buccexrpuca u cepeaus-
HBIA TIEPrEHUKYISAP KaK reome-
TPHUYECKHE MECTA TOYCK.

OKpy’KHOCTb, OINHCAHHAs OKOJIO
TpeyroJjbHUKa. Brincannas B Tpey-
TOJIBHUK OKPY/KHOCTb.

TIpocreiimue 3a1auu Ha MOCTPOEHUE

DopMyJUPOBATH ONpeeJIeHUsI: OKPYKHOCTH, XOp-
JAbl, fHamMeTpa u KacaTeJbHOM K OKPYXHOCTH. Hs3-
y4aTtb UxX CBOﬁCTBa, TIPU3HAKH, CTPOUTH YEPTEKH.
Hcenenosarh, B TOM YKclIe HCIOIB3Ys HH(POBbIE
pecypcehl: OKPY>KHOCTb, BIUCAHHYIO B YIOJI; LIEHTP
OKPYXKHOCTH, BIIUCAHHOH B YTOJI; pABEHCTBO OTPE3-

KOB KacaTeJIbHBIX.

Hcnoab3oBarb Meton I'MT s nokazaTenbcTBa
TEOpEeM O HepeceYeHUH OUCCEKTPUC YIIIOB Tpey-
TOJIbHMKA U CEPEJIMHHBIX ITEPIEHAUKY/ISAPOB K CTO-
pOHaM TpeyToJbHHKa ¢ oMonibio TMT.

OBsJjajieBaTh NOHSTHSIMU BIIMCAHHOI M ONMCAaHHON
OKPY)KHOCTEH TpPEyroJbHHKa, HAXOJMTb LEHTPbI
9TUX OKPY)KHOCTEH.

PemiaTb OCHOBHBIE 32Ja4H HA MOCTPOEHHUE: YIia,
PaBHOTO JAHHOMY; CEPEANHHOrO NEPIEHAUKYIApa
JIaHHOTO OTpe3Ka; MpsAMOH, Mpoxoisiueil uepes
JIaHHYIO TOUKY U NEePHEeHJUKYIIPHON JaHHOI mpsi-
MOii; GHCCEKTPHUCHI JaHHOTO YIila; TPEYTrOJIbHUKOB

110 pa3/IMYHBbIM 3JIEMEHTAM.

3HAKOMHTBCSI ¢ HCTOPHeEi Pa3BUTHS F€OMETPHU
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HazBanne
paszaena (TeMbl)

Kypca (4Hc/10 4acoB)

OcHOBHOE coiep:KaHHe

OCHOBHBIE BHIBI
JAeATCJIBHOCTH oﬁyqaloumxcn

TloBTOpEHue, 0606-
meHue
3HAHMI

@)

IloBTopenne n 0600IIEHNE OCHOB-
HBIX TIOHATHH M METO/I0B Kypca
7 knacca

Pemarn 3aJla4d Ha IIOBTOPEHHUE, UILUTIOCTPUPYIO-
e CBA3H MEKAY Pa3sIMYHBIMH YaCTAMHU Kypca

8 ki1acc (ne menee 68 u)

Ha3panue
paszaena (TeMbl)
Kypca (YHcJ10 4acoB)

OcHoBHOe coaepkanue

OCHOBHBIE BHIBI
AeSATeILHOCTH 00yIaI0 M XCsE

YeTbIpéXyroabHUKH
(12 9)

TapannenorpamMm, ero Npu3HaKu U
cBoiicTBa. YacTHble citydau napain-
JIEJIOrPaMMOB

poMO, KBanpar), UX IPUBHAKH H
cBoiictBa. Tpanemus. PaBHo6okas 1

NPAMOYT OJIbHAsl TPAIICLIUHU.
YV nBoenue meauansl. LlenTpanbHas

CUMMETpHUst

(IPAMOYT OJIBHHUK,

M300paxaTh 1 HAXOAMTH HA YEPTEkKaX YETHIPEX-
YrOJIbBHUKH PasHbIX BUJIOB U UX 3JIEMCHTBI.

@ opMyJIMPOBATH ONIPe/leIeHHsI: TapalIeiorpaMma,
NpAMOYrOJIbHUKA, poMOa, KBajpara, TpareuuH,

PaBHOGOKOI Tpanelyy, NpsMOyToJIbHOM Tpanenuy.

ﬂ,OKaSblBaTb U UCIIOJIB30BATH NMPHU PEHICHUH 3aaa4
MPU3HAKK U CBOMCTBA: MapauiesorpamMmma, mpsimo-
YrojabHHKa, poM0a, KBajipara, Tparelnny, paBHo-

6oKO# TpaneuH, NpsMOYToJIbHOMN TpaneuH.

IIpuMeHATH MeTO/1 yIBOCHHS MEAUAHBI TPEYT OMlb-
HHKa.

Hcnoab3oBars 1M(GPOBBIE PECYpPCHI IS UCCIEN0-
BaHMs CBOMCTB M3y4aeMbIX Guryp.

3HAKOMHTLCS ¢ HCTOPHeil Pa3BUTUS TEOMETPHU
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Teopema daneca
H TeopeMa 0 Ipo-

Teopema Paneca u Teopema o npo-

MOPUHOHAJIBHBIX OTPE3Kax.

HpOBO}Il/lTb MOCTPOEHHUSA C TIOMOIIBIO HUPKYJIS U

JINHEHKH C UCTIOJIb30BaHUE TEOPEMBI daneca u Te-

MOPIHHOHAJIBHBIX CpeI[HS[S[ JINHUSA TPEYrOJIbHUKA. OpEMBI O ITPOIMTOPIHOHATIBHBIX OTPE3Kax, CTPOUTH
0Tpe3Kax, Mmoxoo- Tpamnerus, e€ cpeHss TUHUL. YETBEPTHIN MPONOPLUOH ATBHBIA OTPE30K.
HbI€ TPEYT OJIbHUKH HpOHOpHHOHaﬂBHHC OTpPE3KH, no- HpOBO}]l/lTL JA0KAa3aTe/IbCTBO TOI'0O, YTO MEIUAHbI
(15 4) CTpOeHHEe 4eTBEPTOro TIPONOPLHO- TPEYroJbHUKA IIEPECEKAIOTCS B OJHOM TOUKE, U Ha-
HaAJIBHOI'O OTpe3Ka. XOJHMTH CBS3b C LICHTPOM MacC, HAXOAMTH OTHOIIIE-
CBoiicTBa LIEHTPa MACcC B TPEYroJib- HHE, B KOTOPOM MEJIMaHbl JIEIATCS TOYKOH UX repe-
HHKE. CCUYCHUA.
[Tono6uble TPEYrOJbHHUKH. Tpu HaxoauThb 110100HBIE TPEYTOBHUKU Ha TOTOBBIX
MpHU3HaKa 000K TPEYroJIbHHKOB. YepTekax ¢ yKa3aHUEM COOTBETCTBYIOIIMUX ITPU3HA-
IpakTHyeckoe MpUMEHEHHE KOB MO100Ms.
PemaTpb 3a3a4n Ha O00HBIE TPEYT'ONBHUKH C HO-
MOIIBIO CAMOCTOATEIBHOTO TOCTPOCHHS YePTEKeH
M HaXOXKJACHHUA HOZIOGHLIX TPEYTOJIbHUKOB.
IIpoBoauThL A0Ka3aTENBCTBA C HCIOIb30BAHHEM
TIpU3HAKOB HOZIOGI/ISI.
Jloka3bIBaTh TPH NPU3HAKA T0A00US TPEYTrOJIbHHU -
KOB.
IIpuMeHSATh NONyYEHHbIC 3HAHMS MPH PEIICHUH
TEOMETPHUYECKHUX U NMPAKTUYECCKUX 3a/1a4.
3HAKOMUTBCS ¢ HCTOPHEl Pa3BUTHUS TEOMETPHU
Inomans. Tlonsitne 06 obmiedl Teopuu IIO- OBjajeBaTh NMEPBUHYHBIMH IPEICTABJIEHUSIMH 00
Haxo:xnenune LIAJIH. obuieit Teopuu ionianu (Meps), GOpMyIHPOBATH
miouaaei DopMyibl 115 IIOLIAAN TPEYTOJIb- CBOWCTBA IUIOLIA/H, BBIICHATh MX HarJIsiJHbIA
TPeYroIbHHKOB HHKa, napasienorpamma. OTHore- CMBICIL.
M MHOTOYTOJIHBIX HHE IUIOMIAJeH TPeyroNbHUKOB C BoIBOAMTH (HOPMyIIBI IUIONIAAN TapAILIEIOrPAMMa,
¢uryp. Ilnomaan 00IMM OCHOBaHHEM win obei TPEYroJbHUKA, TPANen u3 GOPMyIIbI IUTOMATH

MoA00HBIX uryp

(14 4)

BBICOTOM.

NPSIMOYrOJIbHUKA (KBApara).
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Kypca (4Hc/10 4acoB)

OcHoOBHOE coiepKaHHe

OCHOBHBIE BHIBI
JAeATCJIBHOCTH oﬁyqaloumxcn

Brruncnenue miomanei CII0KHBIX

uryp uepes pazduenne Ha yacTu
JIOCTPOCHHE.

Inouranau ¢uryp Ha KieT4aToi 0y-
mare.

[Inomanu mono6ueix ¢uryp. Bei-

YHUCIIEHHE IUIOIAJeH. 3amaun ¢
TIPAKTHYECKUM COJIEPKAHHEM. Pe-

LICHUE 33a/1ay C IMOMOIIBIO METOJa

BCIIOMOTaTENIbHOM MIIOIAIN

Bb1BOAUTDB ()OPMYIIBI IJIOLIAAN BHITYKJIOTO YEThIPEX -
YTOJIbHMKA Y€pEe3 THAaroHaikd u yroja MExKI1y HUMH.

Haxoants miomamn Guryp, n306paxEéHHBIX Ha
KJeTyaToi Oymare, HCHOJIb30BaTh pa30HeHNe Ha
YaCTH M T0CTPOCHHE.

Pa30uparb nmpuMepbl UCIIOJIb30BaHUS BCIIOMOra-
TEJILHOM TUIOMIA/IH JUTs PEIICHHS TEOMETPHIECKHX

3aj1a4.

HaxoauTs riomaam nogo6HbIx Guryp.

BbruueasTh miomaay pa3InuHbIX MHOTOYT OJbHBIX
buryp.

Pemars 3agauu Ha njomaap ¢ MPAKTUIECCKUM CO-
JiepAKaHAEM

Teopema IIudgaropa
M HaYaIa

TPUTOHOMETPUU

10 v)

Teopema ITudaropa, e€ gokazarens-
CTBO U npuMeHeHue. ObparHas Teo-
pema ITudaropa.

OnpezneneHue TPUrOHOMETPHYECKUX
(byHKHPIl’I OCTpOro yria, TpUroHomMe-
TPUYECKUE COOTHOIICHUS B IPAMO-
YIOJIbHOM TPEYT'OJIbHUKE. OcHoBHOE
TPUTOHOMETPHUYECKOE TOKIECTBO.
COOTHOIIECHNSI MEXK/Y CTOPOHAMHU B
TIPSAMOYTOJIbHBIX TPEYTOJIbHUKAX C

yriamu B 45 1 45 ;30 u 60

JokaspiBath TeopeMy Iludaropa, mcmosib3oBath
€€ B IPAKTUYECKHX BHIYHCICHHUSX.

DopMyJIHPOBATh OIPE/CICHUS TPUTOHOMETpHUYE-
ckuX (GyHKOUH OCTPOro yria, NpoBepsTh UX KOp-
PEKTHOCTb.

BblBOﬂl/lTb TPATOHOMETPUYCCKUEC COOTHOIICHNUA B
TIPSAMOYTOJIBHOM TPEYTOJIbHUKE.

I/ICCHeﬂOBaTb COOTHOILIEHUS MEXKAY CTOPOHAMHU B
MPSIMOYT OJIBHBIX TPEYTrOJIbHUKAX ¢ yriiaMu B 45° n
45°;30° u 60°.

Hcnoas3o0BaTs GOPMYIBI IPUBEACHHUS 1 OCHOBHOE

TPUTOHOMETPUYECKOE TOXKAECTBO U1 HAXOXKIACHUSA
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3HAKOMITHCS € HCTOPHEi PABITIS reoMeTpilt
COOTHOIIECHHUIT MEXKJLy TPUTOHOMETPHUUECKUMH (yHK-

LHUAMH PA3IMYHBIX OCTPBIX YTJIOB.

“pl/lMeHﬂTb TMOJTYYCHHBIC 3HAHUA U YMEHUS ITPU

PELUICHUHN MPAaKTHYECCKUX 3a1a4.

Yribl B OKPYKHO-
cTH. Bincanubie

H ONMHCAaHHBbIC
YeThIPEXYrOJIbHHKH.
KacareqbHble

K OKPY/KHOCTH.
Kacanue oKkpy:kHO-
creif

(13 4)

Brincannbie 1 LeHTpaJIbHBIE YIITbI,
YrOJI MeX/1y KacaTelbHOIl 1 XOp0ii.
VTIIbl MeXKIY XOpIaMH U CeKYIIH-

MH.

BrincaHHbIe 1 OMHCAHHBIE YEThIPEX -
YrOJBHUKH, UX IPU3HAKH U CBOM-

crBa. [IpuMeHeHne 3TUX CBOWCTB
MPH PEIICHNH T€OMETPHYECKUX 3a-
Jad.

BsaumHoe pacrnonoxeHue JBYX
okpyxHocTell. KacaHue okpyxHO-
creit

@opMyJIMPOBATH OCHOBHBIE ONPE/IEIICHUS], CBSI3aH-
HBIE C YIJIaMH B Kpyre (BIMCAHHBIH yrod, HeH-

TPaJIBHBINA Yro).

HaxoauTh BUCaHHBIE YTIIbI, OITUPAOIIUECs Ha O~

HY AyTY, BBIYMHCJIATH YI'JIbl C IOMONIIBIO TEOPEMBI O
BIIMCAaHHBIX YrJiaX, TCOPEMBI O BITMCAHHOM Y€ThI-
PEXYTOJILHUKE, TEOPEMBI O LIEHTPAJILHOM YIJIE.
HccenoBarh, B TOM YHCIIE C TOMOIIBIO IIHMPOBBIX
PECYPCOB, BIIHCAHHBIC M OIHCAHHBIC YCTBHIPEX-
YTONLHHKH, BHIBOAHTB MX CBOMCTBA M TIPH3HAKH.
Mcenoab30BaTh 3TH CBOICTBA M IPU3HAKHU TIPH pe-

IICHUH 3a7a4

IloBTOpeHue, 0600-
neHne
SHAHMI

(CR))

TToBTOpEeHNE OCHOBHBIX MOHATHUI U
METOJIOB KypcoB 7 M 8 KJaccos,

00o01eHne 3HaHui

Pewiath 3a1a4M Ha [HOBTOPEHHE, HILTOCTPUPYIO-

1IMe CBSA3H MEXIy Pa3IMYHbIMU 4acTAMHU Kypca
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9 kjacc (He meHee 68 4)

HazBanne
paszaena (TeMbl)

Kypca (4Hc/10 4acoB)

OcHOBHOE coiepKaHHe

OCHOBHBIE BHIBI
JAeATCJIBHOCTH oﬁyqaloumxcn

Tpuronomerpus.
TeopemMbl KOCHHY-
COB M CHHYCOB.
Pemenne TpeyroJn-
HHKOB

(16 4)

OrnpeneneHne TPUrOHOMETPUUECKIX
¢dynkumii yroos or 0 o 180.
Kocunyc u cuHyc npAamMoro u Tyrnoro
yrna. Teopema kocuHycoB. (0606-
mEHHAs) TeopeMa CHHYCOB (C paju-
yCOM OIMCaHHOM okpyxkHocTn). Ha-
XO0KJACHHE IJIMH CTOPOH U BEJIMYHH
YI0B TPEYTroJIbHUKOB.

Dopmyna MIOIANH TPEyrolbHUKa
4epe3 B CTOPOHBI H YroJl MeX1y
Humu. DopMmyria MIIOMAIM YeThl-
PEXYTOJILHUKA YEPE3 €ro ANaroHaim

U YTOJI MEKAY HUMH.

IIpakTuyeckoe NPUMEHEHHE J0Ka-

3aHHBIX TEOPEM

@opMyJHUPOBATH ONpefeeHUs] TPUTOHOMETpUYe-
CKHX (QYHKIH TYIBIX U IPSMBIX YIJIOB.

BblBO}]l/ITL TEOpPEMY KOCHHYCOB U TEOPEMY CHHYCOB

(c paJiycoM OIMCaHHON OKPYXKHOCTH).

PemaTh TpeyroisHuKH.

Pemare nmpakTuueckue 3a1a4M, CBOASIIMECS K Ha-

XOKJACHHUIO PA3JINYHBIX 3JIEMEHTOB TPEYIrOJIbHUKA

IIpeodpa3oBanue
noxodusi. Merpuue-
CKHe COOTHOIIEeHHS
B OKPY:KHOCTH

(10 u)

TTonsitie 0 npeoOpa3oBaHUU MO0~
Ous.

COOTBETCTBEHHbIE AEMEHTHI 110,100~
HBIX QUTyp.

Teopema o n1pou3BeICcHUH OTPE3KOB
XOpII, TeOpeMa O IPOU3BENEHUH OT-
PE3KOB CEKyIIMX, TeopeMa O KBa-
Jpare xacarenbHoi. IIpumenenue B

PEICHUHA F'€OMETPUUECKUX 3a4a4

OcBanBaTh NMOHSATHE NPeoOPa3OBAHHS
HccaenoBarb oTHOLIGHHE JIMHEHHBIX

¢uryp npu npeodpazoanuu noxobdus. Haxonurs
TpUMepbI 000U B OKpyXKarOLeil neficTBUTENb-

HOCTH.

BbIBOANTB METPHUECKHE COOTHOIICHUS MEXKIY OT-
Pe3KaMu XOp/l, CEKYIIHUX U KacaTeJIbHbIX C UCIIOIb-
30BAHHEM BIIMCAHHBIX YIJIOB M MOAOOHBIX TpEy-

TOJIbHUKOB.

nogo0wus.
DJICMCHTOB
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Pemarn TCOMETPUICCKUEC 3a/Ia41 U 3a/1a4u U3 pe-
QITBHOM )KH3HH C HCIIOJIb30BAaHUEM IO OOHBIX Tpe-

YrOJIbHUKOB

BekTopni

(12 4)

OnpeneneHHe BEKTOPOB, CIIOKECHUE

1 Pa3sHOCTb BEKTOPOB, YMHOXKEHUE

BCKTOpa Ha YHCIIO.

Dusnueckuit M TEOMETPUYECKUIT
CMBICJT BEKTOPOB.

Paznoxenue BekTOpa 1o aByM He-

KOJUTMHEApHBIM BEKTOpaM. KOO})}'[VI-

HaTbl BEKTOpA.

CKEU'IHPHOC TIPOM3BCICHUEC BCKTO-
POB, €ro NpUMMEHEHHE IJIs HaX0XKJIe-

HHUS JUIMH ¥ yTJIOB.

Pemenne 3a/1a4 ¢ MOMOIIBIO BEKTO-

PoB.

IIpuMeneHue BEKTOPOB IS perie-

HHUS 3a/1a4 KHHEMATUKH U MEXaHHU-

K1

Hcnonb30BaTh BEKTOPHI KAK HAIIPaBJIEHHbIE OTPEe3-
KH, HCCJIEA0BATh I'€OMETPUYECKUH (IIepeMeleHHe)
1 pu3MIecK it (CHIa) CMBICIIBI BEKTOPOB.

3Harb onpeneJeHust CYMMBI H pa3HOCTH BEKTOPOB,
YMHOEHHS BEKTOpa Ha YUCII0, HCCJIeJ0BATh I'eo-
METPUYECKHH U (PH3MYECKHIi CMBICIIBI 3THX Ollepa-

M.

Pemarb reomeTpruecKue 3aa4M ¢ HCIOJIb30BaHU -
€M BEKTOPOB.

PackyiaabIiBaTh BEKTOP MO IBYM HEKOJUTMHEAPHBIM
BEKTOpam.

Hcnoab3oBaTh CKLSIPHOE MPOM3BEICHHE BEKTO-

POB, BHIBOJMTD €r0 OCHOBHBIC CBOICTBA.

Bbruuceasstb cymMMy, pasHOCTb M CKaJISIPHOE ITPOU3-
BEJICHHE BEKTOPOB B KOOpJAHWHATaX.

IIpuMeHATH CKaIIPHOE MPOU3BEICHHE AJIST HAX0XK-

JICHUS JUIMH U YTJIOB

JlekapToBBI KOOP/IH-
HATDI HA IJIOCKOCTH
[CR)]

JlekapToBbI KOOPAUHATHI TOUEK HA
TJIOCKOCTH.

YpaBHeHue npsamMo. YrioBoit kos¢-
(MLMEHT, TAaHTeHC Yria HAaKJIOHA,
TapajuieJibHbIC U MEPIICHIUKYJISIP-

HBIE IIPSIMBIE.

VYpaBHenue okpyxkHoctu. Haxoxne-
HHE KOOPAMHAT TOYEK IIEPECCYCHU

OKPYKHOCTH H TIPMOIA.

OcBauBaTh NOHSITHE MPSIMOYTOJIBHON CHCTEMBI KO-
OpAuHAT, 1€KapTOBbIX KOOPAUHAT TOYKH.

BbIBOAMTH ypaBHEHHE NPAMOH U OKPYKHOCTH. BbI-
JeJATh TTOMHBIM KBapaT Il HAXOXKACHHS LIEHTpa
M paJinyca OKpYKHOCTH 110 eé YPaBHEHHIO.

PemaTs 3a1aun Ha HaXOXK/IEHUE TOUEK Mepeceye-
HUS IPSAMBIX U OKPY/KHOCTEH C IIOMOILBIO METOa

KOOP/IMHAT.
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TIpooonscenue

Ha3zBanmue

paszaena (TeMbl)

Kypca (4Hc/10 4acoB)

OcHOBHOE coiep:KaHHe

OCHOBHBIE BHIBI
JAeATCJIBHOCTH oﬁyqaloumxcn

MertoJ KOOpAMHAT IPU pPEIICHUU

TEOMETPUUECCKHUX 3a1ad.

Hcnoss3oBanne MeTo1a KOOPIHHAT

B [IPAKTUYECKUX 3aJavax

Hcnoab30BaTh CBONCTBA YIIIOBOTro Kod(uiieHra
NPSAMOM NPH pPeIIEHUH 3a]1a4, JUIs ONpeie/IeH s

PAacroJIOKeHHs TIPAMOI.

“pl/lMeHﬂTb KOOpAWHATEI PU PEIICHUU Ir'€OMETPU -
YECKHX M NPAaKTHYECKUX 3a/1a4, JUIsl TIOCTPOEHUS
MaTeMaTH4ecKHX MOJIeNIEH peabHbIX 3a/1au («Me-

TOJL KOOPTHHAT).

ITos1b30BaTHLCS JUTS TOCTPOCHHS M UCCIIE0BAHUH

IH(POBBIMH PECypCamH.

3HAKOMHTBCS ¢ HCTOPHEil PasBUTHS FEOMETPHU

IpaBuabHbIE
MHOTOYT0JIbHHKH.

Jlanna

OKPYKHOCTH

U IUI0IaAb Kpyra.

Boruncienue nio-

majeii
8 )

IIpaBunbHbIE MHOTI'OYT OJIbHUKH,
BBIYUCIICHHE HX 3JIeMeHTOB. Yncio

T U JUIMHA OKpY)XHOCTH. JlMHa 1y-

M OKpYXHOCTH. PajanHas mepa

yria.

ITnomans kpyra u ero 31eMeHTOB

(cexTopa u cermeHTa). Beruncinenune
ionanen (lJl/Il'yp, BKIIIOYAKOLIUX

9JIEMEHThI Kpyra

DopMyJIMPOBAThH ONPE/ICIEHHE NIPABUIILHBIX MHO-
TOYrOJIbHUKOB, HAXOAUTD HUX 3JICMCHTHI.

Iloab30BaTbCSl MOHATHEM JJIHHBI OKpPYKHOCTH,
BBEJJ,éHHbIM C IIOMOILIBIO IPABUJIBHBIX MHOI'OYT OJIb-
HHMKOB, ONIPEAeJIATh YHUCIIO T, JJIMHY JyTH U paau-
aHHYIO Mepy yria.

IIpoBoaUTH Nepexo/ OT paiuaHHOM MephI yria K
TpajlycHOit 1 Ha060POT.

OnpeessiTh IIOMANL KPyra.

BbIBoaUTH hopMy.IbI (B TpagyCHOM U palMaHHOI
Mepe) JUlsl JUIHH 1yT, TUIONIajiel CEKTOPOB U cer-

MEHTOB.

BpryncaaTh miomany GUryp, BKIOYAIOMIX dJ1e-
MEHTBI OKPYKHOCTH (Kpyra).

HaxoauTp MIIOMIAU B 33/1a4aX peajbHON KU3HU
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JIBHKeHHS TJIOCKO-
CTH
(6 1)

TTonsitue o JBHXXCHHUH TIOCKOCTH.
TlapannensHelil nepeHoc, IOBOPOT U
cummeTpus. OCH ¥ LIEHTPbl CUMMe-
TPUH.

IIpocreiimue npuMeHeHHs B perie-

HUM 37124

Pa30upars npumepsl, WILTIOCTPUPYIOIIME TOHATHS
JABUKCHUS, LICHTPOB U oceit CHUMMETpPHUH.
(I)O].]My.)'ll/l]JOBaTb OIIPEACIICHHUS NTapaJlJIEJIBHOIO I1€-
peHoca, IOBOPOTa M 0CEBOH CUMMETpHH. BhIBOANTH

ux CBOﬁCTBa, HaXO0AHUThb HCIIOABUIKHBIC TOYKH.
HaxoauTh LIEHTPbI ¥ OCH CUMMETPHIA IpOoCTeHIMX
uryp.

IIpumMeHsiTh napajuieNbHbIi NEPEHOC U CUMMe-
TPHIO NIPH PEIICHNN T€OMETPUUECKHX 3aj1ad (pa3-

OupaTh NpUMeEpEI).

Hcnob30BaTh 11 MOCTPOSHUS U UCCIIEIOBAaHUI
1M QpPOBBIE PeCypChl

IloBTOpenne, 0606-
IeHue, CHCTeMaTu-
saumn snanmii’

79

TIoBTOpEHNE OCHOBHBIX IOHATHI 1
METOJI0B KypcoB 7—9 Ki1accoB, 06006-
IICHUE U CHCTEMATH3allUs 3HAHHIA.
Ipocreiimme reomerpuueckue ¢u-
rypsl M UX cBoiicTBa. M3mepenue
TEOMETPUYECKUX BEJIMYUH.
TpeyroybHUKH.

TTapansenbHble U HEPHEHAUKYIISAP-

HBIC IPAMBIC.

Oxpy)xHOCTb ¥ Kpyr. ['eomerpuue-

CKHE MMOCTPOCHMUS. Vsl B OKpYXK-

HOCTH. BrmcaHHBIC U ONMCaHHBIC

OKPY>KHOCTHMHOI' OyI OJIbHUKOB.

OnepupoBaTh NOHATHAMH: GUTYpA, TOUKA, TIPS~
Masi, yrojl, MHOrOyrOJbHUK, PAaBHOOCAPCHHBII 1
paBHOCTOpOHHI/Iﬁ TPEYrOJIbHUKH, HpﬂMOyFOJ‘lLHLIﬁ
TPEYTONBHUK, MEMaHa, OMCCEKTpHca M BBICOTa
TPEYroJbHUKA, MapalielorpaMM, poMO, MPsIMO-
YTOJIbHUK, KBaJIparT, TpameLus; OKpyKHOCTb, Kaca-
TeJIbHast; PABEHCTBO U 11071001e (GUTYp, TPEYroib-
HHMKOB; I1apaJlIeJIbHOCTh U IE€PIIEH IUKYIAPHOCTh
TPAMBIX, Yo MEXAY NPAMBIMU, CHMMETPHS OT-
HOCHUTEJIBHO TOYKH U NPSMOIl; JIMHA, PACCTOSHUE,
BEJIMYMHA YyTJa, IUI0MaAb, IEPUMETP.

Hcnoab3oBaTh GopMyJibl: IEPUMETPA U MIIOMIATH

MHOTI'OYIr'0JIbHUKOB, JUIMHbI OKPYKHOCTH U ILJIOIIA~

31eck TPEACTABICHBI DIEMEHTHI COIACP)KAHHS Kypca, HM3ydaBInmecss B 5—8 Kiac-cax
TpeOyrolre MOBTOpeHus], 0000mIeHuss U cucTeMarn3anui. OOpamaTbesi K 3TOMY MaTepuaiy
MOYKHO B BHJIE aKIIEHTa Ha 3aBEpIIAOIIEM dTare W3ydIeHHs Kypca 9 Kitacca Wid pacrpenersiTh
10 COOTBETCTBYIOIINM TEMAaTHIECKUM pa3-JenaM, H3ydaeMbIM B TedeHne yaeOHOro roja.
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TIpooonscenue

Ha3zBanmue
OCHOBHBIE BHIBI

pa3aena (TemMbl) OcHOBHOe coflepKaHHe
JIeITeJbHOCTH 00y4al0 M XCsT

Kypca (4Hc/10 4acoB)

[IpsiMast 1 OKPY>KHOCTb. I Kpyra, 00bEMa MpsIMOYTOJIHOTO Napasuiesent-
YeTpIpEXyrobHUKH. BriicanHbie u nea.

OITHCAHHBIC YETBIPEX YT OJTbHUKH. OnepuponaTL TMOHATHAMM: IIPAMOYTOJIbHAs CHCTE-
Teopema ITucaropa u Havana Tpu- Ma KOOpJIMHAT, BEKTOP; HCMOJIb30BATh 3TH ITOHS-
TOHOMETPHH. Pewenne 06H_II/IX Tpe- THS JUIA TIPEJICTABJICHUS IaHHBIX U PCILICHUS 3a-
YTOJIbHUKOB. J1a4, B TOM YHCJIC U3 IpYTHX yqeGHlﬂX TIpEAMETOB.
[TpaBuIbHBIE MHOTOYTOJIbHUKH. Pemare 3a1a4u Ha MOBTOPEHHE OCHOBHBIX MOHS -
ITpeo6pazoBanus MWIOCKOCTH. J[BH- THH, WITIOCTPAIMIO CBA3EH MEX/Ty PasIHIHBIMH

xeHust. Ilonobue. CummeTpus. 4acTsAMH Kypca. BLIOMpaThL MeTOJ 1 peleH s
Tnomans. Beruucienue miomaei. 3a1a4H.

ITnomann nogodHbIX GUryp. Pemars 3a1a4M 13 MOBCEIHEBHON KU3HU

HCKapTOBLI KOOpAWHATBI Ha IJIO-
CKOCTH.

Bexropsl Ha m1ockocTH

Ilpn paspabotke pabouyeld mHporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUM JOJDKHBI OBITH YYTEHBI BO3MOXK-HOCTH
WCTIONIb30BaHMS  AJIEKTPOHHBIX  (IM(POBBIX) 00pA30BATENbHBIX PECYPCOB, SBISIOMIUXCA  Y4eOHO-METO-THYECKUMU
MaTepHajaMu (MYJIbTUMEAUIHBIE TPOrPaMMBI, JJIEKTPOHHBIE YYEOHHKH W 3aJaYHUKH, DJIEK-TPOHHbIE OHOINOTEKH,
BUPTYaJbHBIE J1TaOOPATOPHHU, MIPOBBIE IPOrPAMMBI, KOJIEKIHH H(PPOBBIX 00pa30-BaTENBHBIX PECYpCOB), MCIOIb3YEMBIMH
IU1sl OOY4eHUs M BOCIIMTAaHHS Pa3IMYHBIX TPYIIl IOTB30BaTeNeH, MPEACTaBICHHBIMH B JJIEKTPOHHOM (LIU(POBOM) BHIE H
peanu3yronuMu  quaaktadeckue BosmMokHoctH MKT, comepkaHMe KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00
00pa3oBaHUM.




INPUMEPHASA PABOYAS TPOT'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA». 7 9 KIIACCBI

HEJIN U3YUEHUA YYEBHOI'O KYPCA

B coBpeMeHHOM 1(POBOM MHPE BEPOATHOCTh U CTATUCTHUKA TMPHU-
obperaroT BCE OONBIIYIO 3HAYAMOCTh, KaK C TOYKH 3PEHHS MPAKTH-YECKHX
NPUIOKEHUH, TaK M HX POIH B OOpa30BaHHH, HEOOXOIMMOM KaXIOMY
4enoBeky. Bospactaer umcnmo mpodeccuil, NpH OBIAJICHUH KOTOPBIMH
Tpebyercs xopomias 06a30Bas MOATOTOBKA B OONACTH BEPOSTHOCTH U
CTATHCTHKH, TaKas MOJTOTOBKA BaXKHA VTS TPO-JOJDKSHHUs 00pa30BaHUs U s
YCHEIIHOM MPoheCCHOHATBLHON Kaphephl.

Kaxp1ii 4enoBek IMOCTOSHHO NPUHUMAET PEIICHUsT HA OCHOBE MMEIOIIUXCSI
y HEero AaHHbIX. A Juisi OOOCHOBAHHOTO TPWHATHS PE-LICHUS B YCIOBHSX
HEJI0CTaTKa Wi M30bITKa MH(OPMALMH HE00-XOAMMO B TOM YHCJIE XOPOILIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIICHHUE.

HiMeHHO TMO3TOMY OCTPO BCTana HEOOXOIUMOCTh C(HOpMHPOBATH Yy
oOyvaronmxcsi (QYHKIMOHAJIBHYIO TPaMOTHOCTh, BKJIIOUAMOIIyl0 B celsi B
KaueCTBE HEOTHEMJIEMOM COCTABJISIOIIEH YMEHHME BOCIPUHU-MATb U
KPUTHYECKH aHAIN3UPOBATh MH(OPMALHIO, MPEICTaBICH-HYI0 B Pa3IMYHBIX
(opMax, IOHUMATh BEPOSTHOCTHBIH XapaKTep MHOI'HX PEasIbHBIX IPOLECCOB U
3aBUCUMOCTEM, IPOU3BOAMTH IPO-CTEHIINE BEPOSTHOCTHBIE  PACUETHL.
3HaKOMCTBO C OCHOBHBIMU IPHHIMIIAMH cOOpa, aHalnW3a U HpecTaBICHHS
JIAHHBIX W3 Pa3jM4-HbIX c(ep KU3HU OOLIeCTBA U TOCYJIapcTBa MPHOOIIAET
oOyJarommx-csi K  OOIECTBEHHBIM  HWHTepecaM.  [3ydeHHe  OCHOB
KOMOWHATOPHKH pa3BUBAET HaBBIKM OpPTaHU3aLlUHK Iepedopa U moacYETa yncia
Ba-pHAHTOB, B TOM YHCIIE, B MPUKIAAHBIX 337a4aX. 3HAKOMCTBO C OC-HOBAMH
Teopuu rpadoB CO3AAET MaTeMaTHYeCKHH (yHAAMEeHT uisi (OPMUPOBaHUS
KOMITETEHIMH B 00JacTH MHPOPMATHKU M HUPPO-BBIX TexHOMoruid. [Tomumo
9TOr0, NPH HM3YYEHHHM CTATUCTUKH M  BE-POATHOCTH  oOoramarorcs
NPEeICTaBICHUS YydJalluxcsi O COBPEMEH-HOW KapTHHE MHpa M METOmaxX ero
uccienoBanus, (GopMupyeTcs NMOHMMaHUE POJM CTATUCTHKHM KaK MCTOYHHUKA
COIMAJIbHO  3HAaYyMMOH  WHGpOpMAaMd M  3aKJIaJpIBalOTCS  OCHOBEI
BEPOSTHOCTHOT'O MBIIIIIE-HUSL.

B cooTBeTcTBHM ¢ MHAaHHBIME ILEIIMH B CIPYKType IpOrpaMMBbl yd4eOHOro Kypca
«BeposTHOCTD M CTATHCTHKA» OCHOBHOH IIKOJIBI

MATEMATHUKA. 5—9 knaccet 89



BBIJICJIEHBI CIIeAyIOIIHeE COJIEPKATENBHO-METOAUYECKHE JIMHHU:
«IIpencraBneHne NaHHBIX M ONHMCATENbHAs CTaTHCTHKA»; «BeposT-HOCTbY;
«DneMeHTHl KOMOMHATOPHKWY»; «BBeneHne B TeopHio rpa-(osy.

Conepxanne nuHuM «lIpencTaBieHre JAaHHBIX M OMHCATENIbHAs
CTaTUCTHKa» CIY)XHT OCHOBOM Ui (OPMHPOBaHHS HABBIKOB pPabO-THI C
nH}opManmen: OT YTCHUS ¥ HHTepIpeTayy HH(OpMAaInH, TIPeICTABICHHON! B
Tabnunax, Ha AuarpaMmax u rpadukax 10 c0o-pa, IpecTaBIeHHs U aHaIu3a
JAHHBIX C HCIONB30BAaHUEM CTAaTH-CTUUECKUX XapaKTePUCTUK CPEIHUX U
paccenBaHus. Paboras ¢ maH-HBIMH, OOy4aromiuecsl ydaTcsi CUHMTBHIBATh W
HMHTEpIPETUPOBATh JaH-HbIE, BBIJBUTATh, apTyMEHTUPOBATb U KPUTUKOBAThH
MIPOCTENIIINE THITOTE3bI, PA3MBIIIIATE HaJ (PaKTOpaMH, BHI3BIBAIOIIUMH H3MEH-
YUBOCTh, M OLIGHUBATh MX BIMSHHE Ha paccMaTpUBaeMble BEIUUYU-HBI U
MIPOLIECCHI.

NHTynTHBHOE MPEICTABICHUE O CIy4ailHONH N3MEHYHBOCTH, UC-CIIC/IOBAHNE
3aKOHOMEpPHOCTEH M TEHAEHIMH CTaHOBUTCS MOTHBHMPY-IOLIEH OCHOBOW IS
HU3y4eHHUs TEOpHUM BeposTHOCTeH. bombinoe 3Ha-ueHHE 34eCh HMEIOT
NIpaKTUYECKUE 3aJaHus, B YaCTHOCTH ONBITBI C  KJIACCHUYECKUMH
BEPOATHOCTHBIMU MOJICIISIMU.

[ToHsATHE BEPOSTHOCTH BBOJUTCS Kak Mepa MpaBIONoOAo0us CIy-4aifiHOro
coObITus. [lpu mM3ydeHnn Kypca o0ydaroluecs 3HAKOMST-Cs C MPOCTEHIIIMHU
METOAaMHU BBIUYHUCICHHA BEPOATHOCTEU B CIIYy-HaWHBIX DJKCIIEPUMEHTaX C
PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU UCXOJaMU, BEPOATHOCTHBIMH 3aKOHAMU,
IMO3BOJIAIOIIUMHA CTaBUTh
U pemath Oonee CIOXKHBIE 337aud. B Kypc BXOOAT HayajbHblE Mpea-
CTaBJICHUSI O CIIyYalHBIX BEIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTH-KaX.

Taxoke B paMKax 3TOro Kypca OCYLIECTBIISETCS 3HAKOMCTBO 00Y-YarOINXCs
C MHOXECTBAMHM ¥ OCHOBHBIMHM  OIEpalMsMH HaJ MHO-XECTBAMH,
paccMaTpuBalOTCS TNPUMEPbl NMPUMEHEHUs JUId pelIeHUsl 3a7ad, a TakkKe

HCIOJIB30BAHUA B IPYrUX MAaTEMaTHYECKUX Kypcax
U y4eOHBIX MIPEAMETAX.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIJIAHE

B 7—9 xnaccax u3yqaercst Kypc «BepoITHOCTb M CTATHCTHKAY,
B KOTOPBII BXOHAT pasuensl: «lIpeacraBieHHMe NaHHBIX W ONHCA-TENbHAS
CTATHCTUKa»; «BeposaTHOCTEY; «DneMeHThl KOMOMHATOPH-KW»; «BBenenue B

Teoputo rpadoBy.
Ha m3y4enne naHHoro K}Grpca otBOAMT | yueOHBIH yac B HEENIO
B TEYCHHE KAXKIAOTO rojia O0y4€HuUs1, BCETO 102 y‘I€6HLIX qgaca.
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COJEPXXAHUE YUEBHOI'O KYPCA (IO TOJJAM OBYUEHU )
7 Kj1acc

[IpencraBnenne naHHBIX B BHAe TaOmui, JAuarpamM, TpaguKoB.
3arojHeHWe TaOJWI, YTEHHE M IIOCTPOSHHME JuarpaMM (CTOJOMKO-BBIX
(crombuaTpiX) M KpyroBbIX). UreHune rpadyKoB peajbHBIX IPO-L[ECCOB.
W3Bneyenne wHpOpManuMu M3 AWarpaMM W TaOJHI, WCIOIb-30BaHUE H
WHTEpIpETALUs JaHHbIX.

OmucarenpHasl CTaTHCTHKA: cpenHee apu(MeTnieckoe, MenuaHa, pa3sMax,
HauOoIplIee U HaMMEHbIIIee 3HaUeHHs1 Ha0opa YHCIIOBBIX JAaHHBIX. [IpuMepsr
cly4ailHOW U3MEHYUBOCTH.

CiyyaiiHblii SKCIIEpIMEHT (ONBIT) U CllydaiiHoe coObiTHe. BeposT-HOCTh 1
yactoTa. Poib MalloBEpOSTHBIX M IMPAaKTHYECKH JIOCTOBEP-HBIX COOBITHH B
Npupoje U B oOmiecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmnna, pedpo. Crenens BepmuHbL. Yncno pédep u cym-MapHas
crenenb BepumH. [IpeacraBnenue o cBszHocTH rpada. Lleny u mukist. [yt B
rpadax. O6xon rpada (3iinepos myth). [IpeacrarieHue 06 OPUCHTHPOBAHHOM
rpade. Perrenue 3amayu ¢ moMoInsio rpagos.

8 kiacce

[IpencrarieHue TaHHBIX B BUZE TaOJIMII, THarpamMm, rpadukoB. MHOXECTBO,
9JIEMEHT MHOXKECTBA, MOAMHOXecTBO. Omepaiuu HaJT MHOXKXECTBaMHU:
o0beIUHEHHE, TMepeceucHue, nonoiHeHrue. CBONCTBA omeparuii Ha
MHOKECTBaMH: IIEPEMECTUTEIIbHOE, COUe-TaTeNbHOE, paclpeeNuTeIbHOe,
BKIItoueHus1. Mcronp3oBanue rpa-huueckoro NpelcTaBiIeHHss MHOXKECTB ISt

OIMMCaHUA PCAJIbHBIX
NIPOLIECCOB M SIBJICHUH, ITPH PELICHUH 3a/1a4.
H3mepenne pacceMBaHMs JaHHBIX. Jlucmepcus M CTaHIAPTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. /luarpaMma paccenBaHusI.

OnemeHTapHbIe COOBITUS ciydaifHoro ombiTa. CrhydaiiHble COOBI-THS.
BepostHOocTH CcOOBITHIL. ONBITBI C PaBHOBO3MOXKHBIMH 3JIEMEH-TapHBIMHU
coObitisiMu.  CrydaiiHblii  BeIOOp. CBfA3p MEXAY MalOBe-pOATHBIMH U
MPaKTUYECKU JOCTOBEPHBIMU COOBITHSMH B IPHPOJIE, OOIIECTBE U HaYKe.

HepeBo. CBoiicTBa [epeBbEB: EAWHCTBEHHOCTh ITyTH, CYIIECTBOBA-HUE
BHCSYEH BEPIIUHBI, CBA3b MEXIY YHCIOM BEpIIMH U yucioM péoep. Ilpasumo
yMHOXKeHUs. Perienne 3a1a4 ¢ moMomipio rpados.

[IporuBononoxueie coObiTHs. [uarpamma Oiinepa. OObenuHe-HUE U
nepecedeHne coObiTuii. HecoBmectHbie  coObiTusa. DopMyna  cinokeHHs
BEpPOATHOCTEN. Y CcII0BHASI BEpOSITHOCTB. [IpaBmiio ymHoO-
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skenns. HezaBHcHMBIE COOBITHS. Hpe,HCTaBJ'IeHI/Ie OKCIICPUMCHTA
B BuJe Aepesa. PelieHne 3a/1au Ha HaX0XKJEHUE BEPOSTHOCTEN € I0-MOILBIO AepeBa CIy4aitHOro
9KCIIEPUMEHTA, Auarpamm Diinepa.

9 kJiaace

[IpencraBnenne faHHBIX B BHAe Tabmui, JauarpamM, TrpaduKoB,
MHTEpIpEeTaLys JTaHHBIX. UTeHHE U IOCTpOeHUe TabIHI, AuarpamMm, rpadukos
T10 peasIbHBIM JaHHBIM.

[lepectanoBkun u  ¢akropuan. CoderaHmss W UYUCIO COUYCTAHHM.
Tpeyronsauk [ackans. Penienne 3agay ¢ Mcnonb30BaHuEM KOMOH-HATOPHKY.

I'eomerpuueckas BeposTHOCTb. CirydaifHblii BBHIOOp TOYKH M3 (H-Typbl Ha IUIOCKOCTH, U3
OTpe3Ka U U3 AyTH OKPYXKHOCTH.

Ucneitanne. Ycenex n Heynada. Cepusi UCHBITaHUI A0 NEpBOro ycrexa.
Cepust ucnbitanuii beprymnu. BepositHocTi cOOBITHIT B ce-pUM MCHBITAHHHA
Bbepnyniu.

CryuaiiHasi BeIM4YMHA M paclpesiesieHne BeposTHOcTell. Marema-Tiyeckoe
oXujaHue M gucnepcus. [IpuMepsl MaTeMaTHUECKOro OXHJIAHUA —Kak
TEOPETHYECKOrO CPEHEro 3HAYCHUs BEMNYMHBL. MaTeMaTHYeCKOe 0XHIAHHS
U JUCTIepCUsl CITy4ailHOM BEIMYMHBI «YHCIIO YCIIEXOB B CEPUM HCIIBITAaHUIl

beprymnm».
[MousiTue o 3akoHe GonbLIMX YKceN. M3MepeHne BeposiTHOCTEH

¢ TIOMOIIBIO YacTOT. PoJib 1 3HaYEeHHE 3aKOHA OONBIINX YHCET B TPUPOJE U
0011eCTBE.

[VJIAHUPYEMBIE TTPEJMETHBIE PE3YJIbTATHI OCBOEHMS [TPUMEPHOI
PABOYEU ITPOI'PAMMBI KYPCA (ITO TOAAM OBYUYEHUV )
[IpenmeTHbIe pe3yabTaThl OCBOSHUS Kypca « BeposTHOCTb U CTa-THCTHKA» B
7—9 ximaccax XapaKTepHU3yIOTCs CIEAYIOIIIMH YMEHH-SIMH.
7 knace
6 UntaTh MH(OpMaIMIO, NPEACTAaBICHHYI0 B TaOnumax, Ha IHa-TpaMMax;
NPEeNCTaBIIATh JaHHBIE B BUJE TaONNUII, CTPOUTH IHA-TPaMMBI (CTOIONKOBEIE

(cronbuaTbie) U KPYroBbie) [0 MACCUBAM 3HAUCHUH.

6 OnuchIBaTh M HHTEPIIPETUPOBATH PEAbHBIC YHCIOBBIC JaHHbBIC, IPEACTABICHHbIC B TAOIHIAX,
Ha JuarpaMmmax, rpaukax.

6 Mcrionp30BaTh IS OMMCAHUS JaHHBIX CTATHCTUYECKHE XapaKTe-PHCTUKH:
cpenHee apuMeTHYecKoe, MeIWaHa, HaWOONbIIee W HAWMEHBIIEe
3HAUYCHUs, pa3Max.
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6 ImeTn npeaAcCTaBJICHUC O CHy‘IaﬁHOﬁ HU3MCHYMBOCTU Ha IMpUMEpax ICH,

(l)I/I3I/I‘leCKI/IX BCJINYHH, aHTpOHOMeTpI/I‘leCKI/IX JaHHBIX HUMCTH
HpeI[CTaBJ'IeHI/Ie [0 CTaTHCTH‘IeCKOﬁ YCTOI>'I‘II/IBOCTPI.
8 kiace

6 3Brekath M mpeoOpa3oBBIBaTh MH()OPMALUIO, MPEICTABICHHYIO B BHJE
Ta6J'II/IH, JuarpamMmm, I‘pa(bI/IKOB; MNpCACTaBJIATL JaHHBIC B BHIC TaGJ’II/IH,
JMarpamM, rpauKoB.

6 OnUCHIBaTH JaHHBbIE C IIOMOHIBIO CTATUCTHUYCCKUX MOKa3aTenei: Cpe€aHuX
3HAYEHUH | MCp pacCCuBaHUA (pa3Max, Jucrnepcud MW CTaHJapTHOC
OTKJIOHEHHE).

6 HaXOI[I/ITL YaCcTOThl YHCJIOBBIX 3HAYEHUN W YaCTOTHI COGLITHﬁ, B TOM HYHCJIE 110 pE3yJibTaTaM
M3MEpEeHHH U HaOJII0ICHUI.

6 HaxonuTb BEpOSTHOCTH CIy4alHBIX COOBITHH B ONBITAX, 3Has Be-

POATHOCTH DJIEMEHTAPHBIX CO6bITPIﬁ, B TOM YHCJIC B OIBITaX C PABHOBO3MOXXHBIMHU
3JIEMEHTApPHBIMHU COOBITHSIMU.

6 Vicnonb3oBaths Tpaduyeckue MOJENN: JEPEBO CIy4alHHOTro JKCIE-PHMEHTA, JHarpaMMbl
Oiinepa, yncnoBas npsiMasi.

6 OnepupoBaTh TMOHSATHUSIMU: MHOXECTBO, TOJAMHOXECTBO;, BBITIOJ-HATh
orepanyy Hajl MHOXECTBAMH: OOBEIMHEHHUE, MEPECEUCHUE, TOIMOITHEHHE,
MEPEUUCIIATh 3JIEMEHTHl MHOXXECTB; IPUMEHSTh CBOMCTBA MHOXKECTB.

6 Vcrnosp30Bath rpaduueckoe NpeCTaBICHIEe MHOKECTB U CBsI3ei
MEXIAYy HUMU [JIA OMUCaHHUs MPOLECCOB U HBHeHHfI, B TOM YHCJIIC
[IPY PEIICHUH 3aa4 U3 APYTUX YUeOHBIX MPEAMETOB U KYPCOB.

9 kiace

6 M3Bnekars u npeoOpa3oBbIBaTh HH(POPMALINIO, IPEACTABICHHYIO
B Pa3IUYHBIX UCTOYHUKAX B BUAC Ta6JII/ILI, JAuarpamm, rpa(bm(os; TPEACTaBJIATE JAHHBIC B
BHJE TabIuUIL, MarpaMm, rpaduKos.

6 Pemate 3agaun OpraHM30BaHHBIM I1€peOOPOM BapHAHTOB, @ TAK-KE C HCIOIB30BAHHEM
KOMOHHATOPHBIX IPABUII U METOIOB.

6 Mlcrionp30BaTh OMMCATENBHBIE XAPAKTEPUCTUKU JUII MAaCCHBOB HYHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEIHHUE 3HAUCHUS U MEPbI pac-CEUBaHMU.

6 Haxoqute yacToThl 3HaUE€HUI U 9aCTOTHI COOBITHS, B TOM YHCIIE TONB3YSICh
pe3ynbTaTaMu MPOBEAEHHBIX M3MEPEHHUH U HaOJI0e-HUH.

6 HaxoauTe BepOATHOCTH CIYYalHBIX COOBITHI B M3yYEHHBIX OIBI-TaX, B TOM
YHCIIE B OIBITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTapHBI-MH COOBITHSAMH, B
CepHsX UCIBITAHUH 10 IEPBOrO yclieXa, B Ce-pUsX UCIBITAHUN bepHyu.
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6 FIMerp mpencraBieHHe O CIy4allHOH BEJIMYMHE W O paclpeiene-HUA
BEPOSITHOCTEN.

6 lImeTh NpeACTaBJICHUC O 3aKOHC OOJIBIINX YHCEII KaK O IMpOsIBJIC-HUA
3aKOHOMCPHOCTH B CJ'Iy‘IafIHOfI U3MCHYMUBOCTU U O POJIM 3a-KOHA OOJIBIINX
YnCCIl B IpUpoae u O6IJ_IGCTB€.
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S6

TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA

(ITO TOJIAM OBYUEHM)
7 kaacc (e menee 34 4)

HazBanne
paszaena (TeMbl)

(4mMcII0 4acoB)

OcHOBHOE coiepKaHHe

XapaKTepucTuKa JCATCIbHOCTH oﬁyqalmun)wﬂ

YHUBOCTb MCIHAHBI.

IIpakruueckas pabora «Cpennue
SHAYCHUA».

Haubonbiiee 1 HanMeHbIIEE 3HAYE-

HUS 4ucoBoro Habopa. Pasmax

Hpeuc’ranﬂeﬂue npeHCTaBJTeHY/Ie JIAHHBIX B TabM- OcBauBaTh CNOCOOBI TIpEACTaBJICHUA CTaTUCTHYC-
JAHHBIX nax. l'[pak'mqecrme BBIYU CIICHUS CKHX JaHHBIX U YHUCJIOBBIX MAaCCUBOB C ITOMOIILIO
(7 9) 1Mo TabJMYHBIM JaHHBIM. M3BIeue- TAOJMIL ¥ JUarpaMM C HCI0JIb30BAaHUEM aKTyallb-
HHE 1 UHTEpIpeTaus Ta6J'll/quHX HBIX U BAKHBIX JITaHHBIX (aemorpa(bw{e(:kne JlaH-
JIAaHHBIX. npaKTHl{CCKaﬂ pa6o’ra HBIC, TPOU3BOJACTBO HpOMbILUJICHHOﬁ " CEJIbCKOXO-
«Tabmuisn. 39HCTBEHHON MPOIYKIIMH, OOIIIECTBEHHbIC ¥ IPU-
Fpacbuqeckoe TIPC/ICTABJICHHUE JlaH- POJIHBIC ﬂBﬂeH“ﬂ),
HBIX B BU/I€ KPYT'OBBIX, CTOJIOMKO- H3y4yaTb MeTobl paboThl ¢ TaOIMYHBIMU U rpadu-
BBIX (CTOJ0YATHIX) uarpamm. Yre- YECKUMH MPEJICTABICHHAMHU JaHHBIX C ITOMOIIBIO
HHE U 1ocTpoeHue auarpamm. Ipu- 1 (POBBIX PECYPCOB B XOJI€ MIPAKTHIECKHX paboT
Mepbl IeMOrpadHIECKHX JHarpamMmM.
IIpaxruueckas pabora «Jluarpam-
MBbD»
OnucartejabHast Yucnoseie Habopbl. CpezHee apud- OcBanBaTh MOHSITHS: YHCIIOBOH HabOP, Mepa LieH-
CTATHCTHKA METHYECKOe. TPAJIbHOM TEHJSHIMM (Mepa LIEHTpPa), B TOM YHCIIe
84 Menuana unciaoBoro Habopa. Y croit- cpeaHee apupMeTHUECKOe, MeInaHa.

OnuchbIBATh CTATUCTHYECKUE JaHHBIE C TOMOIIBIO
cpeHero apudgMeTHyecKoro 1 MeuaHbl. Perars

3a/la4u.

M3yuaTh cBOlicTBA CPEAHUX, B TOM YHCIE C TIOMO-
BI0 HH(POBBIX PECYPCOB, B XOIE MPAKTHIECKUX

pabor.
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TIpooonscenue

HasBanue
paszaena (TeMbl)

(4mcII0 4acoB)

OcHOBHOE coiepKaHHe

XapaKTepucTuKa JCATCJIbHOCTH oﬁyqaloum Xcs

OcBauBaTh NOHATHSA: HAUOOJIbIIICE U HAUMEHbIIICE
3HA4YCHHA YHCIOBOTO MAaCCHBA, pasMmax.

PemaTs 3a1aum Ha BHIOOD crioco0a ONUCaHMs J1aH-
HBIX B COOTBETCTBUH C HpHpO}IOﬁ JIAaHHBIX U LCJIA-

MH MCCJICIOBAHU S

Cay4vaiiHast H3MeH-
YHUBOCTH
(64)

CutydaiiHasi ”3MEHYHBOCTB (TIpUMe-
pel). Yacrora 3HaueHMit B MaccuBe
nauHbIX. [pynnuposka. 'mcrorpam-
MBI

TpakTnueckas padora «Ciyqaiinas

HU3MCHYHUBOCTb»

OcBanBaTh NOHATHSA: YACTOTA 3HAYCHUI B MaCCHBE
JaHHBIX, TPYNITMPOBKA JIaHHBIX, THCTOIpaMMa.

CT})OHTL U aHAJIM3UPOBATH T'MUCTOrpaMMBI, HO}]ﬁlfl-
PAaTh NOAXO/SIIMIA IIAr IPYIIITHPOBKY.

OcBanBarth rpaduueckue npeacTaBiIeHus pa3HbIX
BU0B cnyqaﬁﬂoﬂ HU3MCHYUBOCTH, B TOM YHUCJIC C
MOMOIIBIO IIU(POBBIX PECYPCOB, B XO/IE PAKTUYEC-

CKOIi paboThI

BBegenne B TeopHio
rpagos
[CR))

T'pad, Bepunna, pedpo. [Ipencras-
JICHUE 33/1a4¥ C OMOILbIO rpada.
Crenenb (BaJI€HTHOCTb) BEPLIMHBL.
Yucno pébep U cyMMapHasi CTEeIeHb
BepumH. Llens vtk ITyTs B rpa-

¢e. IIpencraBieHue o

rpada. O6xoxm rpada

myTs). IIpencrasienue 06 opueHTH-

POBaHHBIX Tpadax

CBSIBHOCTH

(3itnepoB

OcBanBaTth NOHATHS: rpad, BepuirHa rpada, pe-

6po rpada, crereHb (BaleHTHOCTh BEPLIHHbI), LCb

M UKL

OcBauBaTh NOHATHSA: IyTh B rpade, SiIepoB myTh,
06x0/1 rpaa, OpHEHTHPOBAHHbII Ipad.

PemaTh 3a1a4M Ha TOMCK CyMMBI CTEIIEHEH Bep-
mH rpada, Ha nouck o6xozna rpadya, Ha IoMcK

nyTeil B OpUEHTHPOBAHHbIX rpadax.

OcBanBaTh cnoco0bI IPeICTaBICHNS 3aa4 U3 Kyp-
ca anredpbl, TeOMETPUH, TEOPUH BEPOATHOCTEH,

JPYrUX IPEAMETOB C MOMOILBIO TpadyoB (KapTel,




M 6G

Jelrx

L6

crora cayaaiinoro

coGbrrve. BeposTHocTs # wactora

Hoe CODBITHE, MA/IOBEPORTHOE I IDAKTHIECKH 10~

CXEMBI, JJIEKTPUUECKHE LenH, PYHKIHOHAIbHbIE

COOTBETCTBHSI) Ha IIPUMEPax

BeposiTHOCTD U 4a-

COOBITHS
4 9)

Citydaiinblit OIBIT ¥ ciryqaiiHoe

coOBITHA. POrTb MaltOBEepOSITHBIX U
TIPaKTUICCKHU JOCTOBEPHBIX COOBI-
THH B IpupoJe u B obmmecTse. Mo-

HETa U UrpajibHast KOCTh B TCOPHH

OcBauBaTh NOHATHSA : CITy4aiiHBII OIBIT U CIydaii-

CTOBEpPHOC COOBITHE.
H3y4aTh 3HAYMMOCTH MaJIOBEPOSITHBIX COOBITHII B
TIPUpOJIe M OOIIeCTBE Ha BaXKHBIX MpHMepax (aBa-

PpHH, HECHACTHBIC ClTy4au, 3aiuTa HepCOHaﬂBHOﬁ

BCpOS{THOCTCﬁ. ”Hq)()pMaHPWI, nepenada E[aHHl:IX).

ITpakTHyeckas pabora «Yacrora H3y4arh posib KJIaCCHUECKUX BEPOSITHOCTHBIX MO-

BBIIAJICHUS OpJiay ﬂeneﬁ (MOHeTa, urpajibHas KOC’I‘B) B TEOpHUHU BEPO-
ATHOCTCH.
Habro1aTh U M3y4aTh 4acTOTY COOBITHI B ITPO-
CTBIX DKCIICPUMEHTAX, B TOM YHCIEC C [TIOMOIIBIO
IUQPOBBIX PECYPCOB, B XOJI€ MIPAKTUYECKON PabOThI

O0001enne, KOH- IIpencraBnenue JTAaHHBIX. Ornuca- IMoBTOPATH H3y4EeHHOE M BBICTPAMBATH CHCTEMY

TPOJIb

(ER))

TEIbHAA CTaTUCTHUKA. BepOﬂTHOCTb

CIIy4ailHOTO COOBITHS

3HAHMI.

PemiaTh 3asauym Ha npeaCTaBlIeHUE U ONHMCaHHE
JIAHHBIX C MTOMOIIBIO U3YYEHHBIX XapaKTEPHUCTHK.

O0cy:k1aTh NPHMePBI CIy4ailHBIX COOBITHI, MaJIO-
BEPOATHBIX M IIPAKTHYECKH JOCTOBEPHBIX CIIydaii-

HBIX COOBITHH, UX POJIM B IPUPOJIE U )KU3HU HeJI0-

BEKa
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8 ki1acc (ne menee 34 4)

HazBanne
paszaena (TeMbl)

(4mcI0 4acoB)

OcHOBHOE coiepKaHHe

XapaKTepucTuKa JCATCIbHOCTH oﬁyqalmunxca

IloBTOpenne Kypca
7 kaacca

(CR))

Oruca-

crarucruka. Ciyvaiinas

IIpencraBneHue AaHHBIX.
TEIIbHAA
HU3MEHYUBOCTh. CpeiHKE YU CIIOBOTO
Habopa.

Cnyyaiinele coObITHs. BeposiTHOCTH

u yacrotsl. Kitaccnueckue mojienn
TECOPHH BEPOATHOCTEH: MOHETa U

urpajbHast KOCTb

IIoBTOPATHL M3y4eHHOE M BBICTPAHBATBL CUCTEMY
3HAHUMH.

PemaThb 3amaum Ha npencTaBlieHHE U OIHMCaHHE
JIAHHBIX C MTOMOIIBIO U3YYCHHBIX XapaKTCPHCTHK.

Pemare 3a1a4u Ha NpeACTaBICHUE FPYNITUPOBAH-
HBIX JIaHHBIX M OIMCAHUE CITy4aiHOH N3MEHYHBO-

CTH.

Pemare 3a1a4u Ha onpeJeneHne 4acTOThl Cllydaii-
HBIX COOBITHI, 00CYK/IEHNE IPUMEPOB CITydaitHbIX
COOBITHIA, MAJIOBEPOSITHBIX U IPAKTUYECKH JTOCTO-

BEPHBIX CIydallHbIX COOBITHIA, UX POJIH B IIPUPOJIE

¥ JKH3HH YeJIOBEKa

OnucartejbHasl CcTa-
THCTHKA. PaccenBa-
HHE JaHHbIX

OrtknoHenus. Jlucnepcust 4ucioBo-
ro Habopa. CTaHIapTHOE OTKJIOHE-

HUE 4ucIoBOro Habopa. Jluarpam-

OcBauBaTh NOHATHS: JUCIIEPCUA U CTaHOAPTHOE
OTKJIOHCHHE, HCII0JIb30BaTh 3TH XapaKTCPUCTHKU

JUIS Ol CaHUs paCCEUBaHUs TIaHHBIX.

44 MBI pacCeHBaHUs BblaBUraTh runoresbl 00 OTCYTCTBHM HJIM HAJHM-

UMM CBSA3H 10 JUarpaMMam paccerBaHus.

CTpouTH IHUarpaMMbl pacCEHBAaHMS 0 IMEIOIIIM -

Csl JaHHBIM, B TOM YU CJIE C [IOMOILIbIO KOMIIBIOTEPA
MHo:xecTBa MsHosxecTBO, moamMHOXecTBO. Ore- OcBauBaTh NOHATHS . MHOXECTBO, JIEMEHT MHOXeE-
4 v) paruu HaJl MHOXKECTBaMH: 00bean- CTBa, MTOJIMH 0JKECTBO.

HCHHC, nepeceucHue, JOIIOJTHE -

HHE.

BbInoJaHATH onepaunMvu HaJ MHOXECTBAMU: 00Be-

JUHEHHUE, IEPECECUCHUE, TONIOJTHEHUE.
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CaoiicTBa omepanuii HaJx MHOXe-
CTBAMH: NICPEMECTHUTEIBHOE, COYe-
TaTCJIbHOC, pacnupeaciInTeIIbHOEC,
BKIIFOYCHUA.

T'paduueckoe npeacTaBIeHHE MHO-

Hcnonb3oBaTh CBOWCTBA: IEPEMECTUTEIBHOE, CO-
4e€TaTCIIbHOC, pacnpeuennTenLHoe, BKJIFOYCHMSA .

“cl’lOJIlﬁOBaTl; rpacbul{ecrcoe npeACTaBJICHUE MHO-
JKECTB IIPU ONMMCAaHUU PECAJTIBHBIX IIPOLECCOB U SIB-

J'leHPIﬁ, IpHU PpEIICHUH 3a1a4 U3 JIPpYyrux y‘IC6HBIX

JKECTB NPEIMETOB U KYPCOB
BeposiTHOCTH DneMeHTapHbIE coObiTus. Ciywaii- | OcBaMBaTh NOHSATHS : 3JIEMEHTApHOE COOBITHE, CITYy-
ciayqaiinoro Hble coOBITHA. Braronpusrcrayio- YaifHoe coOBITHE KAaK COBOKYITHOCTE OJ1aronpusT-

coObITHSI Iye 3JIeMeHTapHble coObIThs. Bepo- CTBYIOIINX 3JIEMEHTApHBIX COOBITHH, PaBHOBO3-

(6 1) ATHOCTU COOBITHIA. ONBITHI C PaBHO- MO’KHBIC 3JIEMEHTAPHBIE COOBITHSL.

BO3MOXXHBIMH JJIEMCHTAPHBIMU

coOprTisaMH. CirydaiiHblil BEIOOD.

TIpakTHueckas pabota «OmbIThl C
PaBHOBO3MOKHBIMH JJICMCHTAPHBI-

MH COOBITUSMI»

Pemarh 3a1a4u Ha BBIYUCIIEHUE BEPOSTHOCTEN CO-
OBITHIT 110 BEPOSTHOCTSIM SJIEMEHTAPHBIX COOBITHI
CJIy4anHOT'O OnbITa.

PemaTh 3a1a4M Ha BBIUYKCIIEHHE BEPOSITHOCTEH CO-
OBITHI B ONBITAX C PABHOBO3MOXKHBIMU JIEMEHTAp-

HBIMH COOBITHSIMH, B TOM YHCJIE C TOMOIIBIO KOM-

TnbroTEpa.

HPOBOZ[HTL H U3y4aThb ONBITHI C PABHOBO3MOKHbI-
MH 3JIEMEHTAPHBIMU COOBITUAMH (C UCIIOIb30BAHU -

€M MOHET, UTPaJIbHBIX KOCTEH, IPyrux Mojereit)

B XO/1€ IPAKTUYECKOI paboThI

BBeaeHue B Teopuio

rpagos
[CR))

JepeBo. ColicTBa nepeBa: €IHH-
CTBEHHOCTb yTH, CyllleCTBOBaHl/le
BHCSUEH BEpIIMHBI, CBSI3b MEXKIY

YHCIIOM BEPILUKH U YHCIIOM pEGep.

IIpaBuno ymMHOXKEHHS

OcBauBaTh NOHSATHS: IEPEBO Kak rpad 6e3 nukia,
BHCSAYas BepIIMHA (JUCT), BETBb JIepeBa, MyTh B

Jepese, JUaMeTp AepeBa.

M3yuaTh cBOlicTBa fepeBa: CyIIECTBOBAHNE BUCS-
yel BepIIHHbI, €AMHCTBEHHOCTb IyTH MEXIY ABY-

M5 BEpUIMHAMH, CBA3b MEXKAY YHUCJIOM BEPIIUH U

guciom pédep.
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HasBanue
paszaena (TeMbl)

(4mcII0 4acoB)

OcHOBHOE coiepKaHHe

XapaKTepucTuKa JCATCJIbHOCTH oﬁyqalmunxca

Pemarts 3a7a4n Ha IOKUCK U IepeyUCIIeHUE Ty Tel
B JIEPEBE, ONPEICIICHNE YHClIa BEPLINH WA pe6ep
B JIepeBe, OGXO}I GHHapHOFO JIepeBa, B TOM 4HCIIE C

TMIPUMEHEHUEM TIpaBHUJIa YMHOXKCHUSA

Cay4aiinbie

COOBITHS

(CR))

TIporuBomnonoxHoe codsiThe. Jna-
rpamma ODiinepa. O0beanHEeHNE U
nepeceyeHue coobituid. Hecopmect-

HbIe co0bITHs. POpMyIIa CIOKCHHS
BeposTHOCTEH. IIpaBmio ymMHOMKe-

HUsl BEPOATHOCTEH. Y ClI0BHAsI BEPO-
ATHOCTh. He3aBUCHMBIC COOBITHS.
Hpeucrasneﬂne CJIy‘lai/'IHOFO JKCIIe-

pHMEHTA B BUJIE IepeBa

OcBanBaTh NOHATHSI: B3aMMHO IPOTHBOIOJIOKHBIE
COOBITHS, OIIEPAIINN HAJl COOBITHAMH, 00bEIHHE-

HHE U repeceyeHre coObITui, quarpamma Ditnepa
(Oitnepa—BeHHa), COBMECTHBIE U HECOBMECTHBIC
COOBITHS.

H3y4yaTh TeopeMbl O BEPOATHOCTH OOBEIMHEHUS
JIBYX COOBITHH (QOPMYIIBI CIOXEHUS BEPOSTHO-

CTeid).

Pemarn 3aJJa4M, B TOM YHMCJIC TCKCTOBBIC 3a1a4U
Ha OIpe/IeNICHNE BepOsTHOCTEH O0BbEAMHEHHUS
nepeceyeHus COOBITUI C ITOMOILBIO YHCIOBOM Hpsi-

MO#t, uarpamm Diiepa, GOpMyIIbl CIOKEHHS Be-
posTHOCTEH.

OcBauBaTh NOHATHSA: TIPABUIIO YMHOXXEHUS BEPO-
ATHOCTEH, yCJIOBHAs BEPOATHOCTb, HE3aBUCHMbIE

COOBITHSI JIEPEBO CIIy4aitHOTO OMbITA.

H3yuaTb cBoiicTBa (OIpeaeneHns) He3aBUCHMBIX
coObITHIA.

PemaTs 3a1aun Ha onpezieTIeHUE U HCIIOJIb30BaHNE

HE3aBUCHMBIX COOBITHH.




19308vI

A—C "UNMTATYTATA T VTAT

T0T

Pemarp 3axa4m Ha IOMCK BepO}ITHOCTeﬁ, B TOM
YHCIIE YCIOBHBIX, C MCIOIB30BaHUEM JIEPEBa CITy-

YaifHOTO OIbITa

O600menne,
KOHTPOJIb

@)

IIpencraBnenune naHHbIX. Onmca-
TenbHas cratucruka. I'padsl. Bepo-

ATHOCTB CIIy4aifHOTO COOBITHS. Dite-

MEHTBI KOMOHHATOPHKH

IToBTOPATH M3Yy4EHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.

PemaThb 3amaum Ha npeacTaBlieHHE M OIHMCaHHE
JIAHHBIX C TTOMOIIBIO U3YYCHHBIX XapaKTCPHCTHK.

Pemartn 3aaa4H C IPUMEHEHUEM rpacl)OB.

PemaTsh 3a1a4M Ha HAXOXK/IEHUE BEPOSITHOCTH CIIY-
YaifHOrO COOBITHS 11O BEPOATHOCTAM BJIEMEHTAp-

HBIX COGHTV[ﬁ, B TOM YHCII€ B OIIbITAX C paBHOBO3-
MO’KHBIMH 3JIEMEHTapHBIMH COﬁHTI/IS{MI/I.

PemaTp 3a1a4M Ha HaXOXJEHHUE BEPOATHOCTEH
OOBCMHCHHUS 1 IIEPECceUeHHs COOBITUH, B TOM YK C-

JIe He3aBUCHMBIX, C HCIOIB30BaHHEM rpahHIecKux
HpeﬂcTaBﬂeHﬂﬁ U JiepeBa cnyqai’moro onsITa.

Pemars 3agayu Ha nepedyMcieHHEe KOMOMHALUi
(4ucIia nepecTaHOBOK, YHCIIa COYETaHUM), Ha Ha-
XOXKJICHUE BEPOSATHOCTEl COOBITUI C IPUMEHEHUEM
KOMGHHaTOpl/IKl/I, B TOM 4YHUCJIC C UCITIOJIb30OBAHUEM

TpeyroibHuka [lackans
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OcHOBHOE coiepKaHHe

XapaKTepucTuKa JCATCIbHOCTH oﬁyqalmunxca

IloBTOpEnme Kypca
8 kaacca

(CR))

na"HelX. Onuca-
Onepanun

IIpencraBnenue
TEJIbHAasA CTaATHUCTHKa.

Hax cobbiTusiMHA. HezaBucHMMOCTB

coObITHIT

IIoBTOPATHL H3y4YeHHOE M BBICTPAUBATH CHCTEMY
3HAHHUH.

PemaThb 3amaum Ha npencTaBlieHHE U OIHMCaHHE
JIaHHBIX.

PemaTp 3a1a4M Ha HaXOXJEHHUE BEPOATHOCTEH
00'beIMHEHHS U TIepeceyeHH st COOBITHIA, B TOM 4nC-

JIe He3aBUCHMBIX, C HCIIONIB30BAHUEM IPadHIeCKHX
TIPE/ICTABJICHUH M JIEPEBA CIIy4YaHHOTO OIIbITaA.

Pemars 3agayu Ha nepedyMcieHHe KOMOMHauumit
(4mcria IepecTaHoBOK, YHCIIa COYETaHHUM), Ha Ha-
XOXK/ICHUE BEPOSITHOCTEI COOBITHI C TPHMEHCHUEM
KOMOMHATOPHKH, B TOM YHCIIC C HCIIOJIb30BAHHEM

TpeyroibHuka [Tackans

j1eMeHThl KOMOU-

HATOPUKH

(CR))

KomOuHaTOpHOE MPaBHUIIO YMHOXE-
Hus. Ilepecranosku. ®akropuai.

Coueranus u YHUCI0 coyeTaHuil.

Tpeyromsuuk IMackams. [TpakTuye-

ckast paboTa «BblunciieHue BeposT-
HOCTEH C MCIOJIb30BaHHEM KOMOU -
HATOPHBIX (YHKIMI DJIEKTPOHHBIX

TaOIUI

OcBauBaTh NOHATHSI. KOMOMHATOPHOE MPABUIO
YMHOXKEHHS, YIOPs0YEeHHAs 11apa, TPoika 00b-

€KTOB, IIEPECTAHOBKA, ()aKTOPUAJI YUCIIa, COYeTa -

HHUE, YUCJIO CO‘leTaHI/lljl, TPEYTrOJIbHUK TTackais.

PemaTsb 3a1a4M Ha IEPEUHCICHNUE YIOPSIOUYCHHBIX
nap, TpoeK, Hepeur CICHHE IePECTAHOBOK U coYe-

TaHUI 2JIEMEHTOB Pa3/IMYHBIX MHOKECTB.

PemaTs 3a1aun Ha IPHMEHEHHE YNCJIA COUETaHUN

B anredpe (coxpaiiénHoe ymHoxeHue, 6urnom Hero-

TOHA).
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Pemats, npuMeHssi KOMOMHATOPHUKY, 3aa41 HA
BBIUYHUCIICHUE BCpOﬂTHOCTef/‘I, B TOM YHCJIE C IIOMO-

HIBIO JIEKTPOHHBIX TaG.TH/H_I B Xome HpaKTH‘ICCKOﬁ

paboThI
FeomeTpnqecKaﬂ TeomeTquecxaﬂ BEPOATHOCTH. CJ'ly- OcBauBaTh NOHATHE FSOMCTpH‘{eC]{Oﬁ BEPOATHOCTH.
BEPOSATHOCTH YaiHBIil BBIOOP TOYKH U3 QUTYPBI PemaTh 3a1aun Ha HAXOXK/ICHUE BEPOSITHOCTEH B
(4 ‘l) Ha MJIOCKOCTH, U3 OTPE3Ka, U3 1yru OMBITax, MPEACTAaBUMBIX KaKk BLIGOP TOYCK U3 MHO-
OKPYKHOCTH TOYroJibHUKa, Kpyra, OTPe3Ka Wil IyI'H OKPYXKHO-
CTH, YMCJIOBOI'O IIPOMEKYTKaA
HUcnbiTanust Ucneiranue. Ycrex u Heyna4qa. Ce- OcBauBaTh MOHATHS: HUCIBITaHUE, DJIEMEHTApHOE
Bepnynnn pus MCIBITAHU I J10 IIEPBOr'o ycnexa. COOBITHE B HUCIBITAHIH (yCl’ICX u Heyzlal{a), cepust
(6 4) WUcnbitanus beprnym. BeposaTtHo- HCIBITAaHUI, HACTYTIJIEHUE TIEPBOTO ycrexa (Hey/a-
CTH COOBITHIT B CEpHH HCTIBITAHHI 4H), cepyst CTIbITaHuit BepHy .
Bepuysmm. Ilpaktuueckas pabora PemaTsh 3a1aun Ha HAXOXK/EHUE BEPOSATHOCTEN CO-
«Hcnpitanns bepuymmm» OBITHIi B cepuy MCIBITAHMI 10 IEpBOTro ycrexa, B
TOM YHCIIe C MPUMEHEHHEM HOPMYIIBI CyMMBI I'€0-
MeTpH‘ieCKOi/'I TIPOTPECCHH.
Pemarsb 3aJa4d Ha HAXOXACHHE BEPOATHOCTEH
3JIEMEHTAPHbIX COOBITUI B cepuu UcIbITaHUi bep-
HYJUIH, HA HAX0)KJCHUE BEPOATHOCTHU ONpPEeEH -
HOTO YHCIIa YCIIEXOB B CEpUHU HCIbITaHuil bepHyum.
H3yyaTh B X0Je NMpPaKTH4YecKoW padoTbl, B TOM
YHCIIE C TOMOILBIO HU(POBBIX PECYpPCOB, CBOICTBA
BEPOSITHOCTH B CepUU UcHbITaHuit beprymnan
Cuayvaiinas CrydaiiHasi BeNMYHHA U pacIpese- OCBOUTH MOHSATHS: CIy4aifHas BEIMYHMHA, 3HAYE-
BeJHYHHA JIeHHe BEPOSITHOCTEH. Maremaru- HUE CIIy4aifHON BeJMYUHBI, pacipeieeHie Bepo-
6 9) 4ecKoe O0KHJIaHHE u JIACIIEPCHS SITHOCTEH.

cinydaitHoil BeaudauHbL [IpumMepst

MareéMaTu4eCKoro

OXHUJIaHUA KakK

H3yuyats u 06CyKIaTh IPUMEPH! JUCKPETHBIX H HEe-

HPEPBIBHBIX CIy4aiHbIX BEIHYUH (POCT, BEC YENO-
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OcHOBHOE coiepKaHHe
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TEOPETUYECKOTO CPEJIHETO 3HAUEHHUS
BCJIMYUHBI.

TlonsiTie 0 3aKoHE GOBIIMX YHCEI.
HW3mepenne BeposTHOCTEl ¢ momo-
mpio yacTor. [TpuMenenne 3akoHa

GOJIBIIHX YHCEI

BEKa, YUCIECHHOCTh HACEJEHHs, IPYTUe U3MEHYH -
BbIC BEJIMYWHBI, pacCCMaTpHUBaBIIHNECH B Kypce CcTa-
TMCTHKH), MOJICJIBH BIX CHy‘IaﬁHLIX BCJINYUH, CBsI-

3aHHBIX CO CHy‘{aﬁHbIMPI OIlbITAMH (GPOCBHHC MO-

HCTHI, Mrpaﬂm—roﬁ KOCTH, CO CHYQaﬁHLIM BLIGO])OM

MT.IL).

OcBanBaTh NOHATHS: MAaTEMATHUYECKOE OXKUIAAHHE
CITy4aifHOMH BEJIMYMHBI KaK TEOPETHUYECKOE Cpe/IHee
3HAYEHHE, TUCIIEPCHS CITydaiiHOH BEIMUHHBI KaK

AHAJIOT JINCTICPCHH YHCJIOBOTO Haﬁopa.

Pemats 3a1a4um Ha BbIUKCICHHE MaTEMaTHUYECKOTO
OXHUJIAHUS M IMCIIEPCHHU JIUCKPETHOH CityyaitHOH
BECJIMYHMHBI 110 3aJaHHOMY PaclpeieICHUIO, B TOM

YHCIIe 33/1aY, CBA3AHHBIX CO CTPAXOBAHUEM H JIOTe-

pesaMu.

3HAKOMHTBCSI C MATEMATHYECKUM OKUIaHUEM U
JIMCIIePCUEe HEKOTOPBIX paclpeiesieHHid, B TOM

YUCIE PpACIpENesIeHNs CIy4aiHOH BeIMYHHbI

«4HCIIO YCIIEXOB» B CEPUU UCIIBITaHUI bepHysum.

ﬁ]quTb qacTory COOBITHS B TIOBTOPAIOLIMXCS CITy=-

YalHBIX OMbITAX KaK CIy4aiHYIO BETHUUHY.

Bepuymim): mpu 60BIIOM YHCIIE ONBITOB YaCTOTA

coObITHS OJIM3KA K €0 BEPOSITHOCTH.
Pemarnb 3aaa4Y4 HA U3MEPCHUEC BepOHTHOCTeﬁ C I10-

MOUIBIO YaCTOT.
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O06cyK1aTh POJTH 3aKOHA OOJBIUX YHCEN B 000CHO-
BaHUH 4YaCTOTHOI'0O METO1a U3MEPEHUS BEPOATHO-

creit.

O0Cy:KIaTh 3aKOH OOJBIINX YUCEN KaK MPOsIBIIC-

HHUE CTaTUCTUUECKON yCTOﬁq"BOCTW B U3MCHYHMBBIX

SIBJIICHUAX, POJIb 3aKOHA OOJBIINMX YHCEN B npupone

1 B )KA3HU YCJIOBCKa

Odo6menne, I[IpeacraeneHue JaHHbIX. Ormmca- TIOBTOPSITH HM3yYeHHOE W BBICTPAMBATH CHCTEMY
KOHTPOJb TEJIbHAsA CTaTUCTUKA. BCpOHTHOCTB 3HAHWM.
10 v) CIly4allHOrO COOBITHSA. DJIEMEHTHI Pemarp 3a7a4uM Ha NpeACTaBICHUE U ONHCAHHE
kombuHaTopuku. Crrydaiinble Bem- JIaHHBIX.
YHUHBI U pactpe/eNneHus PemaThb 3a3a4n Ha HAXOXK/IEHUE BEPOSITHOCTEH cO-

651’1']/“7[, B TOM YHCJIE B OIIbITaX C paBHOBO3MOKHBI-
MU 3JICMCHTapHbIMHA COOBITHAMH, BCpOHTHOC’TCﬁ
0o0beAMHEHHS U TnepeceucHus COOBITHH, BBIYHC-
JISITh BEPOSATHOCTH B OIBITAX C CCPpUAMU cnyl{aﬁ-
HBIX HCITBITAHUI

Ilpn paspaborke paboyeld mHporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUM JOJDKHBI OBITH YYTEHBI BO3MOX-HOCTH
UCIIONB30BAHMS  JJIEKTPOHHBIX  (UM(POBBIX) 00pa3oBaTENbHBIX PECYPCOB, SBIAIOIIMXCA  y4eOHO-METO-AUYECKUMH
MaTepHajaMu (MYJIbTUMEAUIHBIE TPOrPaMMBI, JJIEKTPOHHBIE YYEOHHKH W 3aJaYHUKH, DJIEK-TPOHHbIE OHOINOTEKH,
BUPTYaJbHBIE J1TaOOPATOPHHU, MIPOBBIE IPOrPAMMBL, KOJIEKLIMH LU(POBEIX 00pa30-BaTEBHBIX PECYpPCOB), MCIOIb3YEMBIMH
IUIsl OOY4eHUS M BOCIIMTAaHHS Pa3IMYHbIX TPYII IOJNB30BATENCH, MPEACTABICHHBIMUA B AJIEKTPOHHOM (UU(poBOM) BHAE H
peanu3yronuMu  quiaaktadeckue BozMokHoctH MKT, cozmepkaHMe KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00
00pa3oBaHUH.



