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IHHOACHUTEJBHAA 3AIIMCKA

OBLAA XAPAKTEPUCTUKA YYEBHOI O IIPEJIMETA « MATEMATHUKA»

[Tpumepnas paGouast mporpamma 1o MaTeMaTuke g oOydaronmxcs 5S—9 kiaccos

pa3paboTtana Ha ocHoBe DenepalbHOrO rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
OCHOBHOTO 001Iero o0pa3oBaHHsi C y4YETOM U COBPEMEHHBIX MHPOBBIX TpPEOOBAHHIA,
NPEeIbSABISIEMBIX K MaTeMaTH4YeCKOMY OOpa3oBaHHIO, M TPAJUIMA  POCCHICKOTO
o0Opa3oBaHMs, KOTOpble O0OeCrneuYuBarOT OBJAJCHHE KIIOUYEBHIMU KOMIETCHIIHSIMH,
COCTAaBJISIIOLIMMHU OCHOBY JUISl HEIPEPHIBHOIO OOpa3oBaHUs U CAMOpPA3BUTHUS, a TAKKE
LEJIOCTHOCTh  OOMIEKYJIbTYpHOTO,  JIMYHOCTHOTO M  TO3HABATEJIILHOTO  Pa3BUTHSA
oOyuaromuxcs. B paboueil mporpamme y4YTeHbI WeH U MoyokeHus: KoHuenuuu pa3BuTus
MaTeMaTuueckoro obpaszoBanuss B Poccwuiickoii ®enepanuu. B amoxy nudpoBoii
Tpancopmal  Bcex cdep UYeIOBEUECKOM JEATeIbHOCTH HEBO3MOXKHO  CTaTh
00pa30oBaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTHYeCKON MOJATOTOBKH. YKe
B IIKOJIE MAaTEMATHUKA CIIYKUT OIMOPHBIM MPEAMETOM ISl U3YUYCHHS] CMEXKHBIX JUCIMIUINAH,
a MOCJIe HIKOJIbI pealbHON HEeOOXOAMMOCTBIO CTAHOBUTCS HETIPEPhIBHOE 00pa3oBaHueE, UTO
TpeOyeT MOJTHOIICHHOM 0a30Boil 00I1e00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIIE H
MaTeMaTHU4ecKoi. DTo OOyCIOBIEHO TE€M, YTO B HAIIU JHU PACTET YUCIO MHpodeccHii,
CBSI3aHHBIX C HETOCPEJCTBEHHBIM MPUMEHEHUEM MaTEeMaTHKU: U B cepe SIKOHOMUKHU, H B
Ou3Hece, 1 B TEXHOJOTMYECKHX O0JacTAX, U Jake B T'yMaHUTApHBIX cdepax. Takum
o0pa3oM, Kpyr HIKOJbHUKOB, /Ui KOTOPBIX MaTeMaThKa MOXET CTaThb 3HAYUMBIM
IPEIMETOM, PACHIUPSAETCS.

[TpakTHyeckas MOJIE3HOCTb MaTEeMaTHKU OO0YCJIOBI€HAa TEM, 4YTO €€ MPEeIMETOM
ABIAIOTCS (PyHIAMEHTANbHBIE CTPYKTYPhl HAIIEr0o MUpA: MPOCTPAHCTBEHHBIE (HOPMBI U
KOJMYECTBEHHBIC OTHOIIEHHUS OT MPOCTEHIITNX, YCBAMBAEMbIX B HETIOCPEACTBEHHOM OIIBITE,
JI0 IOCTaTOYHO CJIOKHBIX, HEOOXOAUMBIX JIJISl Pa3BUTHUS HAYYHBIX U MPUKIATHBIX uaei. be3
KOHKPETHBIX MaTEMaTUYECKUX 3HAHMM 3aTPyJHEHO NOHUMaHUE MPUHIUIIOB YCTPOICTBA U
UCIIOJIb30BAaHUSl COBPEMEHHON TEXHUKH, BOCHPUATHE W HHTEpIIpETals pa3zHooOpa3HOU
COLIMANILHOM,  AKOHOMHYECKOM,  monuThyecko  uHpopmammu, ManodddekTuBHa
MOBCE/IHEBHAsl MpAaKTHYeCKas JesATeNbHOCTh. KakIoMy 4enoBeKy B CBOEH JKHU3HH
MPUXOUTCS BBITIOJIHATH PACUCThl M COCTABISATH AJITOPUTMBI, HAaXOIUTh U TPHUMEHSTH
dbopMynbl, BIaNeTh MPAKTUYECKUMHU TNPUEMAMH T€OMETPUUYECKUX H3MEpEeHUuN u
MOCTPOEHUN, YUTaTh WHGOPMAIMIO, MPEACTABICHHYIO B BHJE TaOlHI], AUarpaMMm U
rpauKoB, )KUTh B YCIOBHUSX HEOMPEAECNCHHOCTH U TIOHUMATh BEPOSTHOCTHBIA XapakTep
CIIy4aifHBIX COOBITHIA.

OnHOBpEeMEHHO C pacUIMpeHueM cdep NPUMEHEHHUsS MaTeMaTHMKd B COBPEMEHHOM
oOmiectBe Bce Oonee BaKHBIM CTAHOBUTCS MAaTeMAaTUYECKUW  CTHJIb  MBIILJICHHUS,
MIPOSIBIISIIOLMICS B ONPEEICHHBIX YMCTBEHHBIX HaBbIKax. B mponecce u3ydeHus: MaTeMaTuku
B apceHall NPUEMOB M METOJ/IOB MBIIUIEHUS YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCA
WHAYKIHS U JeAYKIHs, 0000IIeHre U KOHKPETH3aIusl, aHAIU3 U CUHTE3, KJIacCHU(PHUKAIUI U
cucreMaruzaius, abctparupoBanue u aHanorus. OObeKThl MATEMATHYECKUX YMO3AKITIOUCHUH,
mpaBuja WX KOHCTPYMPOBAHUS  PACKPBIBAIOT MEXaHW3M JIOTUYECKHX  IOCTPOCHHM,
CIocoOCTBYIOT BBIpabOTKE yMeHUS (hOpMYIHpPOBaTh, 0OOCHOBBIBAThH M JOKA3bIBATh CYKIACHHUS,
TEM CaMbIM pa3BHBAIOT JIOTHYECKOE MbILUICHHE. Benyias pois NpuHaIIeKUT MaTeMaTHKE U
B (OPMUPOBAHUU AITOPUTMHUYECKONH KOMIIOHEHTHl MBIIUICHUS W BOCHUTAHUHM YMEHUU



HeﬁCTBOBaTB o 3aJaHHbIM aJITOpUTMaM, COBCPIICHCTBOBATL M3BCCTHBIC W KOHCTPYUPOBATH
HOBbIE. B mpomecce pemieHus 3agad — OCHOBOW YYeOHOW JEATETLHOCTH Ha YpOKax
MAaTCMAaTUKH —Pa3BUBAOTCS TAKIKC TBOPYCCKAA U MMPUKJIAAHAsA CTOPOHBI MBIIIIJICHU.

OOyyeHne mareMaThKe JAaeT BO3MOXKHOCTh pa3BUBAaTh Yy OOYYarOIIMXCS TOYHYIO,
palfoHalIbHYI0O U HMHPOPMATHBHYIO pedb, yMEHHE OTOUpaTh Hauboyiee MNOAXOSIINE
SA3BIKOBBIC, CUMBOJIMYCCKUC, rpa(bnqecm/le CpeacTBa AJisd BbIPAKCHUA Cy)KI[eHI/Iﬁ 1 HArJsAJHoIro
UX MPEICTABICHUS.

Heo0xonnMbIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJIKOBaHHUM SBIISETCS
o0111ee 3HAKOMCTBO ¢ METOAaMH MO3HAHUS JACHCTBUTEIBLHOCTH, MPEACTABICHUE O MPEIMETE U
METOJ]aX MaTeMaTUKH, UX OTIIMYUN OT METOJIOB JPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK,
00 OCO6€HHOCT$IX MNPUMCHCHUA MATCMATUKHW Ui PCHICHUS HAYUYHBIX W IMPUKJIAAHBIX 3a1da4.
TakuMm oOpa3oM, MareMaTuyeckoe oOpa3oBaHKe BHOCUT CBOM BKJaj B GOpMUPOBaHUE OO0IIEH
KYJIBTYpPbI Y€JIOBEKa.

N3yyenne maTeMaTUKH TaKKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHHUIO YEJIOBEKA,
MOHMMAHUIO KpacoThl W M3SIIECTBA MAaTEMAaTUYECKUX PACCYKIEHUH, BOCHPUITUIO
reOMEeTPUIECKUX (POpM, YCBOCHHUIO UAECH CUMMETPHH.

LE]IH u OCOBEHHOCTH H3YYEHNA YYEBEHOI'O IIPEJIMETA
«MATEMATHKA». 5-9 KIIACChI

[TpropuTeTHBIMU LENIMH 00yYeHHUsI MaTeMaTuke B 5—9 Kiacca SBISIOTCS:

* (opMupoBaHMEe LEHTPAIBHBIX MAaTEMaTHUYECKUX IOHATHH (YUCIIO, BEIMYHMHA,
reoMeTpudeckass Qurypa, TepeMeHHas, BEPOSTHOCTb, (QYHKIHUSA), OOECIICUMBAIOIINX
IPEEMCTBEHHOCTh, MIIEPCIIEKTUBHOCTh MAaTEMAaTHUYECKOr0 00pa30BaHUs 00Y4arOIUXCs;

* MOJBEACHHE OOY4YalOIIMXCS Ha [JOCTYIIHOM I HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTeMaTHKH M OKPYXKAlOILero MUpa, NOHMMaHUe MaTeMAaTUKU KaK 4acTH oO1ei
KYJIBTYpBbI 4EJIOBEUYECTBA;

* pa3BUTHE WHTEIUICKTYQIBHBIX UM TBOPYECKUX CIIOCOOHOCTEH  0Oydarommxcs,
[IO3HABATEILHOM AaKTUBHOCTH, MCCIIEOBATEIIbCKUX YMEHMH, KPUTUYHOCTU MBILUICHUS,
MHTEpPECca K U3YYEHHUIO MaTEMAaTUKH;

* (QopmupoBaHue (YHKIMOHAJIBHOM  MaTeMaTHYeCKOM  TIpaMOTHOCTHU:  YMEHUS
pacrio3HaBaTh MPOSBICHUS MaTeMaTHMYECKHX TMOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaIbHBIX JKU3HEHHBIX CUTYALUSIX U MIPU U3YYEHUH APYTUX Y4EOHBIX NMPEAMETOB, IPOSBICHUS
3aBUCHUMOCTEN U 3aKOHOMEPHOCTEH, (OpMYIUPOBATh MX Ha SI3bIKE MaTEeMATHKH U CO3/JaBaTb
MaTEMaTUYECKUE MOJENIH, NMPUMEHATH OCBOEHHBIN MAaTEMaTHUUECKUH anmapaTr Uil pelIeHUs
IPAKTUKO-OPUEHTUPOBAHHBIX  3a/ad, MHTEPIPETUPOBATH U  OLEHUBAThb IOJyYCHHbBIE
pE3yJIBTaTHI.

OcHOBHBIE JMHMM COJEp’KaHUs Kypca MaTemMaTMku B 5—9 kiaccax: «Yucna u
BBIUHCIIEHUSY, «Anredpa» («Anredpandeckue BbIPAKEHUS», «YpaBHEHUS U HEPABEHCTBA»),
«Dynkuuny», «l'eomerpus» («I'eomerpuueckue QGUIypsl M HUX CBOWCTBay, «l3mepeHue
F€OMETPUUECKUX BEIMUUHY), «BeposSTHOCTh U CTATUCTUKAY.

JlaHHble JTUHUM Pa3BUBAIOTCS MapauIeIbHO, KaXk/las B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOH, OZIHAKO HE HE3aBMCUMO OJIHA OT JAPYTOil, a B TECHOM KOHTAKTE U B3aUMOJICHCTBHH.
Kpome »sTOro, ux oObeAMHSET JIOTMYECKas COCTaBJSAIONIasl, TPAJWLMUOHHO MpPHUCYIIAs
MaTeMaTUKE M IPOHU3BIBAIOIIAS BCE MATEMATUUYECKHE KYpPChl U COJEP)KATEIbHBIC JHHHM.
ChopmynupoBanHoe B DenepadbHOM TOCYJAapCTBEHHOM 00pa30BaTENbHOM CTaHAAPTE



OCHOBHOTO oOmiero oOpa3oBaHuss TpeOOBaHHE «yMETb ONEPUPOBATH  TOHATHIMMU:
OIIpEe/ICNICHNE, aKCHOMa, TeopeMa, I0Ka3aTelbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIC U
JIOKHBIC BBICKA3bIBAHUA, MMPHUBOJAUTL IMPUMEPBI U KOHTPIIPUMCPLI, CTPOUTH BBICKA3bIBAHUS U
OTpPUIIAHHS BBICKAa3bIBAaHHI» OTHOCUTCS KO BCeM KypcaM, a (opMHpOBaHHE JIOTHYECKUX
YMEHUIl pacrpeiensercss Mo BCeM TrojaM OOy4YeHHsl Ha YpPOBHE OCHOBHOTO —OOIIEro
obpaszoBanus. CopepkaHue 00pa30BaHUs, COOTBETCTBYIOIIEE MPEIAMETHBIM pPe3yIbTaTaM
ocBoeHusi [lpuMepHO#l paboueil mHporpaMmbl, pacHpeNeNCHHBIM 10 TrojaMm o0ydeHws,
CTPYKTYPUPOBAHO TaKUM O0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOIIPOCAM
o0ydarommecs: 00palaiuch HEOJHOKPATHO, YTOOBI OBJIAJICHHE MATEMATUYCCKUMH TTOHITUSIMU
¥ HaBBIKAMU OCYIIECTBIUIOCH MOCIEIOBATEIbHO U IIOCTYIATENIbHO, C COONIOJCHHEM
npuHiuia MnpeeMCTBCHHOCTHU, a HOBBIC 3HAHUA  BKIKOYAJIUCh B 06H.IYIO CUCTCMY
MaTeMaTUYECKHX MPEACTaBICHUH 00YYarOIIUXCsl, PACIIUPSS U YIIyOuss e€, 00pasys IpOYHbIC
MHOKECTBCHHBIC CBSI3H.

MECTO VYEBHOI'O IIPEJIMETA «MATEMATHUKA» B YYEEHOM 1IJIAHE

B cootBerctBuu ¢ ®enepanbHbIM TIOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM
OCHOBHOI0 o00I1ero o0pa3oBaHMs MaTeMaTHKa sBISETCs 00sA3aTeNbHBIM IPEIMETOM Ha
JaHHOM ypoBHe oOpazoBanus. B 5—9 xknaccax yueOHblli mnpeamer «MaTtemaTukay
TPaIUIIMOHHO M3YYaeTCsl B paMKax CIEAYIOIUX y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Matemaruka», B 7—9 Kkilaccax — KypcoB «Auredpa» (BKJIrOUYasi 3J€MEHTbl CTATUCTUKU U
Teopun  BepoaTHocTe) U «l'eomerpusi». Hacrtosmelt  mporpammoil  BBOAMTCA
CaMOCTOSITENIbHBINA yueOHBIH Kypc «BeposTHOCTh U CTaTHCTUKa».

Hacrosimeit nporpammoil npeaycMaTpuBaeTcsi BblJelieHHME B Yy4eOHOM IUIaHE Ha
U3ydeHHe MaTeMaTHKH B 5—6 Ki1accax 5 y4eOHBIX 4acOoB B HEJNENIO B TEUCHUE KAXKIOTO roja
oOyueHus, B 7—9 kilaccax 6 yuyeOHBIX 4acOB B HEJEIIO B TEUEHHE KaX/JI0ro rojga o0ydeHus,
Bcero 952 y4eOHBIX yaca.

Temaruueckoe IUTAHHPOBaHHME YYEOHBIX KYpCOB M PEKOMEHJIYEMOE paclpesesieHue
y4eOHOr0 BpeMEHU Ul U3y4eHHUs OTAEIbHBIX TE€M, IIPE/UIOKEHHBIE B HACTOSIIEH porpamMme,
HaJ0 paccMaTpuBaTh KaK IMPUMEPHBIE OPUEHTUPHI B IOMOIIb COCTaBUTENIO aBTOPCKON
paboyeil mporpaMMbl M MpPEXJE BCEro YUHUTeN0. ABTOp pabouell mporpammbl BIIpaBe
YBEJIMYUTh WM YMEHBIINUTh MPEUIOKEHHOE YHUCIO Y4YeOHBIX YacoB Ha TEMY, YTOObI
yrayOuThCS B TEMAaTUKY, Oojiee 3aMHTEPECOBABIIYI0 YUYEHHUKOB, WM HANpaBUTh YCHJIUS Ha
IIPEOAOJICHUE 3aTpyAHEHMHU. JlOMyCcTUMO TakXKe JIOKAJbHOE IepepaclpeiciieHue U
IIEPECTAHOBKA 3JIEMEHTOB COJIEP’KaHUs BHYTPH JAHHOIO Kiacca. KoianuecTBO MpOBEPOUHBIX
paboT (TeMaTU4eCKHil 1 UTOrOBBIA KOHTPOJIb Ka4eCTBA YCBOEHHUS yUYEOHOIro MaTepuana) U ux
TUI (CaMOCTOATENbHbIE U KOHTPOJBHBIE Pa0OThI, TECTHI) OCTAIOTCS Ha YCMOTPEHHUE YUUTEIIs.
Takxe yduTenab BOpaBe YBEIWYUTb WM YMEHBIIMTH YHCIO Y4€OHBIX YacOB, OTBEJCHHBIX B
[IpumepHoif paboueld mporpamMme Ha 00O0OIICHHE, TMOBTOPEHHE, CHUCTEMATHU3AIMI0 3HAHUUN
oOyyaromuxcs. ETUHCTBEHHBIM, HO NPUHIUNHAIBHO BAXKHBIM KPUTEPUEM, SIBIISETCS
JIOCTHKEHHUE PE3yJIbTaTOB O0yUEHHS, YKa3aHHBIX B HACTOSIIEH MporpaMmMme.



IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI YUYEBHOI'O INPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

OcBoenne yueOHOTO TIpenMera «MareMaThKa» JOKHO 00ecrevynBarh JOCTHKEHUE Ha
YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs CIEAYIOUIUX JIHYHOCTHBIX, METANpPEIMETHBIX U
MPEIMETHBIX 00pPa30BATEIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PEe3YNbTAaThl OCBOCHUS MPOTpaMMbl y4eOHOTO mpeamera «MaremaTukay»
XapaKTepPU3YIOTCS:

Ilampuomuueckoe 6ocnumanue: TPOSIBICHUEM HHTEpEca K IPOIUIOMY M HACTOSILIEMY
POCCUICKON MaT€MaTUKH, IEHHOCTHBIM OTHOLIEHUE K JOCTHKEHHUSIM POCCUMCKUX MAaT€MaTUKOB
Y POCCUICKON MAaTeMaTH4eCKOM LIKOJbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUI B APYTHX HayKax
U TIPUKIIATHBIX cepax.

I'padxcoanckoe u O0yxo8Ho-HpagcmeeHHoe GOCNUMAHUE: TOTOBHOCTHIO K BBIMOJIHEHUIO
00s13aHHOCTEN TpaKJaHWHA U pealn3aldd €ro MpaB, MPEICTABICHUEM O MaTEMaTUYECKHUX
OCHOBax (YHKIMOHUPOBAHUS pPa3INYHBIX CTPYKTYp, SBICHUI, NOpOLEAYp TIpPa)kIaHCKOIrO
obmiecTBa (BBIOOPBI, OMPOCHI W TMp.); TOTOBHOCTBIO K OOCYXKICHHIO ITHUECKUX IPOOIIEeM,
CBSI3aHHBIX C IIPAaKTUYECKUM IPUMEHEHHEM JIOCTHMKEHUH HayKH, OCO3HAHMEM Ba)KHOCTHU
MOPAJIbHO- ATHYECKUX MPUHIIUIIOB B JAEATEILHOCTH YYCHOTO.

Tpyoosoe eocnumaHue: YCTAaHOBKOW Ha aKTHBHOE y4YacCTHE B PEIICHHHM MPAKTUYECKUX
3a/1ad  MaTeMaTH4YeCKOW  HANpaBICHHOCTH, OCO3HAHWEM  BAXKHOCTH  MAaTEMaTUYeCKOro
0o0pa3oBaHMs HAa MPOTSHKEHUH BCEU KU3HM ISl YCIEIIHOW MpodeccnoHalbHON eSTeNbHOCTH U
pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM WHJIWBHIYaIbLHOM
TPaeKTOPUU OOpa3oBaHUS U JKU3HEHHBIX IUIAHOB C YY€TOM JIMYHBIX MHTEPECOB U
OOIIECTBEHHBIX MOTPEOHOCTEH.

Dcmemuyeckoe 6ocnumanue: CIHOCOOHOCTBIO K HSMOILMOHAIBHOMY U 3CTETUYECKOMY
BOCIIPUSITUIO MaTeMAaTUYECKUX OOBEKTOB, 3aJad, PEUICHUM, pPaCCYXICHHH; YMEHUIO BUJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTU B UCKYCCTBE.

Llennocmu nayunozo nozuanus: OpUEHTAIIMEH B IESITEIILHOCTA HA COBPEMEHHYIO CUCTEMY
HAyYHBIX TPEJICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOABI U
oO1recTBa, MOHUMAHUEM MaTEMaTUYECKOW HAyKh Kak cdepbl YeIOBEYECKOW JesTEIbHOCTH,
ATanoOB €€ Pa3BUTUS U 3HAYUMOCTH IS PAa3BUTHSA IIMBUJIM3ALMH; OBJIAJEHUEM S3BIKOM
MaTeMaTUKd W MaTeMaTU4YeCKOW KYyJIbTypOW Kak CpEJACTBOM IIO3HAHUS MHPA; OBJIAJIEHUEM
MPOCTEUIIMMH HaBBIKAMU HCCIIEA0BATEIbCKON €SI TEIbHOCTH.

Qusuueckoe eocnumanue, Gopmuposanue Kyibmypbl 300p08bsi U IMOYUOHATLHOZO
Onaeononyyusi: TOTOBHOCTBIO TIPUMEHATH MaTeMaTHYeCKHe 3HaHWsS B HMHTEpecax CBOETO
37I0POBBSI, BEJCHUS 3I0POBOTO 00pasa KW3HU (370POBOE MUTaHUE, COATAHCUPOBAHHBIM PEXUM
3aHATHM W OTHbIXa, peryispHas (u3nueckas aKTHUBHOCTh); CHOPMHUPOBAHHOCTHIO HaBBIKA
pedrexkcun, mpu3HaHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JPYroro 4eJIoBeKa.

IOKonoeuueckoe gocnumanue: OpueHTAIMEN Ha TPUMEHEHUE MAaTEeMAaTHUYECKUX 3HAHUH ISt
pelieHus 3afad B OONACTH COXPAHHOCTH OKPY’KAaIOLIEH cpenbl, TUIAHUPOBAHMS MOCTYIKOB H
OIIEHKM WX BO3MOXHBIX TMOCIEIACTBUU JJIsI OKpPYXKAIOMEed Cpeabl; OCO3HAHHUEM TJI0O0AIBHOTO
XapakTepa dKOJIOTUYECKUX MPOoOJIeM U MyTel MX pelieHHs.

Jluunocmuvie  pezynomamsi,  obecneuusanwue — adanmayuro - oOyuarwe2ocs K
UBMEHAIOWUMCS YCIOBUAM COYUATLHOU U NPUPOOHOU CPeOb:

TOTOBHOCTBIO K JACHCTBUSIM B YCIIOBUSIX HEOTPEAEICHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATeTbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX



Jro/1e, MpUOOpETaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMU U3
OIbITa IPYTHX;

HE00XO0IMMOCTHIO B ((OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIe (OPMYIHPOBATH UJIEH,
HOHATHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUAX, B TOM YHCJIE paHEe HE M3BECTHBIX, OCO3HABATH
NeQUIUTEl COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOC PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYalUlO, BOCIPHUHMMATH CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TPeOyIOLIUl KOHTpMEp, KOPPEKTUPOBATh IIPUHUMAEMbIE PEILIECHUS U
neicTBus, GOPMYIIMPOBAThH M OLIEHUBATh PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METAIIPE/IMETHBIE PE3YJIBTAThHI

MeranpeaMeTHble  pe3yNbTaThl  OCBOCHHSI ~ MPOTPAaMMBI  Yy4eOHOTO  MpeaMeTra
«MaTeMaTuKa» XapaKTepu3yIOTCs OBIAJICHUEM YHUBEPCANbHBIMU NO3HABAMETbHBIMU
OeticmeusamMU, YHUBEPCATbHOIMU ~KOMMYHUKAMUBHBIMU ~ OCUCMBUAMU U  YHUBEPCATbHLIMU
PpecyIMUBHbIMU QetiCBUSIMU.

1) Vuueepcanvuvie nosnasamenvhuvle Oelicmeusi obOecneuusarom @GopmMuposaHue
0a308bIX  KOZHUMUBHBIX — NPOYeCcco8  odyuarwuxcs (oceoenue  Memooo8  NO3ZHAHUSL
OKpYJIcalowje2co Mupa, NpuMeHeHue J02UYeCKUX, UCCIe008aAMeNbCKUX ONepayutl, yMeHull
pabomamy ¢ ungopmayuetl).

Ba3oBble Jornyeckne aeicTBUA:

1. BBISIBIISITh M XapaKTEPH30BaTh CYNICCTBEHHBbIC MPHU3HAKH MAaTEMaTHYCCKUX
00BEKTOB, TIOHATHH, OTHOIICHUH MKy MIOHATUAMU; (DOPMYITHPOBATH ONPEACICHIS TIOHATHI;
YCTaHABIIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIMU, OCHOBAHHS IS OOOOIICHHS U
CpaBHEHMSI, KPUTEPUH ITPOBOIUMOTO aHAIIN3a;

2. BOCIIPUHUMATB, (dopMynupoBaTh u peoOpa3oBbIBaTh CYKJICHHUS:
YTBEPAUTEIIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIC, YACTHBIC U OOLINE; YCIOBHBIC,
3. BBISBIIATh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUUS B

dakTax, JAaHHBIX, HAONIOACHUSX W YTBEPXKICHUAX; MpeiaraTb KPUTEPUU VISl BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUUNIL;

4, ACIaTb BBIBOJIbI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
HHAYKTUBHBIX YMOSaKHIOquHﬁ, YMO?,aKJ'[IOLIGHI/II\/JI 10 aHaJIOTUu,
5. pa361/1paTb J0Ka3aTCjIbCTBA MATCMAaTUYCCKUX YTBep)K)IeHI/Iﬁ (HpHMBIe n oT

HpOTI/IBHOFO), MNPOBOAWUTL CAMOCTOATCIIBHO HCECIIOKHBIC O0Ka3aTCJIbCTBA MAaTEMATUYCCKHUX
(aKkTOB, BEICTPaNBaTh apryMEHTALUIO, IPUBOIUTH IPUMEPBI M KOHTPIIPUMEPHI; 000CHOBHIBATh
COOCTBEHHBIE PACCYKICHMUS;

6. BbIOMpaTh crnoco0 pemieHus ydeOHOM 3anauv  (CpaBHMBATh HECKOJBKO
BAapUaHTOB peIleHUs, BBHIOMpaTh Haubojee TMOAXOMAMMUNA € YYETOM CaMOCTOSTENIBHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareibCkue JeMCTBUA:

1. WCIOJb30BaTh  BOMPOCHI  KaK  HCCIENOBATENbCKUNA  MHCTPYMEHT
no3HaHus;  (GOpMyTUPOBAaTH  BONPOCHL,  (DUKCHPYIOIIME MPOTUBOpEYHe, Mpoliemy,
CaMOCTOSITEIbHO ~ yCTaHABJIMBAaTH HWCKOMOE W JlaHHOe, (OopMHUpOBaTH  THUIIOTE3Y,
apryMEeHTHUPOBATH CBOIO IMO3UIIMIO, MHEHUE,



2. MMpOBOAUTDH 10 CaMOCTOATECIIBHO COCTaBJICHHOMY I1any HECJIOKHBIN
AKCIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBAaHHUE M0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOO;

3. CaMOCTOSITENILHO (POPMYIIMPOBATh OOOOIICHUS M BBIBOJABI 10 pe3yJabTaTamM
NPOBEICHHOTO HAOJIO/ICHUS, WCCIICAOBAaHMS, OIICHUBAaTh JIOCTOBEPHOCTh ITOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHU;

4. IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Ipollecca, a TaKXKe BbIIBUIATh
IPENOI0KEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

5. Pabora ¢ undopmanmeii:

6. BBISBIIATH ~ HEJIOCTATOYHOCTb M M30BITOYHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JJISl PEIICHUs 3aJauu;

7. BbIOMPATh, aHAJU3UPOBATh, CUCTEMAaTU3UPOBATh M UHTEPIPETUPOBATH
UH(POPMALIMIO PA3TUYHBIX BUAOB U (POPM IpeCTaBICHNUS;

8. BBIOMpaTh (popMy mpeacTaBiIeHrs HHPOPMAIMK U WILTIOCTPUPOBATH PelIaeMbIe
3aJjaud CXeMaMH, uarpaMMaMu, MHOM rpaukoil 1 uX KOMOUHALUSIMU;

9. OLICHUBATh  HAASKHOCTh  MHPOPMAMK 1O  KPHUTEPHSM,

MPEJIOKEHHBIM YUUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

2)  VHusepcanbHvle  KOMMyHuKamueHwvle  Oelicmeus  obecneuusaiom

chopmMuUpo8aHHOCMb COYUATILHBIX HABBIKOG 00VUAIOUJUXCSL.

Obwenue:

1. BoctipuHUMAaTh U (POPMYIUPOBATH CYXKIIEHUS B COOTBETCTBHH C YCIOBUSIMHU U LETIAMU
OOIIeHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHSI B YCTHBIX U IMHCHMEHHBIX
TEKCTax, JaBaTh IMOSICHEHHUS MO XOAY pEIIeHUs 3a7auyd, KOMMEHTHUPOBATh MOJYyYEHHBIN
pe3yibTar;

2. B xome oOcCyxIeHHUs 3aJaBaTh BOINPOCHI IO CYIIECTBY O0OCYXIaeMOil TEMBbI,
npoOsieMbl, pemiaeMod 3aJayd, BBICKA3bIBATh MWJIEH, HAICJICHHBIE HAa IMOMCK PEIICHUS;
COIIOCTABJISITh CBOM CYXICHHSI C CYKICHUSMHU JIPYIHX YYaCTHHUKOB JHAlIora, OOHAPYKUBAThH
pa3iuurMe M CXOJCTBO MO3UIHUH; B KOPPEKTHOH (popme dopMynupoBaTh pazHOTriIacHs, CBOU
BO3PaKCHUS;

3. MPEACTaBIIATh PE3YNIBTATHI PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIICIOBAHMUS, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpPaTh (OpMaT BBICTYIUIGHHS C YYETOM 3aqad Mpe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

Compyonuuecmso:

_ TIOHMMAaTh W HCIIOJIB30BAaTh MPEHMYIIECTBA KOMAHIHOW W WHIMBHIYAJILHON pabOTHI
MIPH PEIICHUH y4eOHBIX MATEMAaTHYCCKUX 3a/a4; MPUHUMATh [1eJTh COBMECTHOM JIESATEIIBHOCTH,
IUTAHUPOBATh ~ OPraHHW3aIlMi0  COBMECTHOM  palboThl, pacmpenensaTb  BHUIABI  PadoT,
JIOTOBApPUBATHCSI, 0OCYKAAaTh MPOIIECC U pe3yiabTaT paboThl; 00001maTh MHEHUS HECKOJIBKHX
JIIOAEH;

y4acTBOBaTh B TPYINIOBBIX (opmax paboTsl (00CyXIeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE ITYPMBI U JIp.); BBIIOJIHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOU JICHCTBHS
C IpYrMMHU YJ€HaMH KOMAaH[bl; OLIEHMBATh KaueCTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.
3) Vuusepcanvuvie pecynamuenwie Oelicmeus —obecnedusaiom — @Gopmuposanue
CMBLCTIOBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCTIU.



Camoopeanu3zayus: caMOCTOSITEIBHO COCTABIISATH IUIAH, aJlTOPUTM PELIEHUS 3a7ayu (WiIH
€ro 4YacTh), BBIOMpATh CHOCOO peHIeHUs C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh M KOPPEKTUPOBATH BapHUaHThl PEIIEHUH C y4ETOM HOBOM
uHpopmanuu.

Camoxonmpons: BIaAeTh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpOJS mpolecca u
pe3ynbTaTa pelIeHUs MaTeMaTHYeCKOW 3a/laud; IPEeABHIETh TPYIHOCTH, KOTOpPHIE MOTYT
BO3HUKHYTb IIPU PEIICHUH 33]]aul, BHOCUTH KOPPEKTHBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENNLCTB, HAWJCHHBIX OIIMOOK, BBIABICHHBIX TPYJHOCTEH; OILIEHHBATH COOTBETCTBUE
pe3yibTara JAeATEIIbHOCTH MOCTaBJICHHOW LIEIH U YCIIOBUAM, OOBACHATh NPUYHHBI JOCTHKEHHS
WIMHEJOCTUKEHHUS 11€TTH, HAXOUTh OLINOKY, 1aBaTh OLEHKYIPUOOPETCHHOMY OIIBITY.

I[MPEAMETHBIE PE3VYJIBTATBI

[TpenmerHbie pe3ynbTaThl ocBoeHUs [IpuMepHoil paboueii mporpaMMbl 10 MaTeMaTHKe
IOpPEACTaBIeHbl MO ToAaM oOOydeHHs B CIEQYIOLIMX pa3Jenax IporpaMMbl B PaMKax
OTJIENbHBIX KypcOB: B 5—6 Kkilaccax — Kypca «MaremaTuka», B 7—9 kiaccax — KypcOB
«Anrebpa», «I'eomerpus», «BeposTHOCTb U CTATHCTUKAY.

Pa3BuTvie JIOrMYeCKMX TPEACTABICHUH M  HABBIKOB  JIOTMUECKOTO  MBIIUICHUS
OCYIIIECTBJISIETCS. Ha IMPOTSKEHUU BCEX JIeT OOyuyeHHUs B OCHOBHOM IIKOJE B paMKax BCEX
Ha3BaHHBIX KypcoB. IIpenrosaraercs, 4TO BBIIYCKHMK OCHOBHOM IIKOJIBI CMOKET CTPOUTH
BbICKA3bIBaHUSl U OTPULIAHUS BBICKA3bIBAHUM, pAclO3HABATh MCTUHHBIE U  JIOXKHBIE
BBICKA3bIBAHUS, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, OBJIA/IEET MOHATUSIMU: OIPE/IEICHHE,
aKcuoma, Teopema, JOKa3aTeIbCTBO — W HAY4YMTCS HCIOJb30BaTh MX IPU BBIIOJIHEHUU
y4eOHBIX ¥ BHEYUEOHBIX 3ajad.

IHPUMEPHASA PABOYASA IHPOT'PAMMA YYEBHOI'O KYPCA
<«MATEMATHUKA». 5-6 KJIACCBHI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

[TpropuTeTHBIMH LIENAMU O0yUEHUSI MaTEMAaTUKE B 5—O6 Kiaccax sBISIOTCS:

1. mponomkenue (HOpMUPOBAHMS OCHOBHBIX MaTeMAaTHYECKUX TOHATHH (4YucIo,
BEIMYMHA,  TeoMeTpuueckas  (Qurypa),  oOecneuMBaIOUX  MPEEMCTBEHHOCTh U
NEePCIEKTUBHOCTh MaTEMaTUUECKOT0 00pa3oBaHusl 00y4daroIInXCs;

2. pa3BUTHE MHTEUIEKTYalIbHBIX W TBOPYECKUX CIIOCOOHOCTEH  oOydarouuxcs,
MO3HABATEJIIbHON aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHUH, MHTEpeca K H3YUEHHIO
MaTE€MaTUKU;

3. moaBeaeHue oOydaroIIUXCsl Ha JOCTYIIHOM JJIsi HHMX YPOBHE K OCO3HaHUIO
B3aMMOCBS3M MaT€MaTUKU U OKPYKAIOILIEr0 MUPA;

4. popmupoBanue  (PyHKIIMOHATHHOM  MATEMAaTHYECKOW  TpPaMOTHOCTH:  yMEHHS
pacrio3HaBaTh MaTeMaTHUeCKHE OOBEKThl B PEANbHBIX KM3HEHHBIX CUTYaIUsX, NMPUMEHSATh
OCBOEHHBIE YMEHMS I PELIEHUS NPAaKTUKO-OPUEHTHUPOBAHHBIX 3ajad, MHTEPIPETUPOBATH
MOJIyYEHHBIE PE3yJIbTaThl U OLIEHUBATh UX Ha COOTBETCTBUE MIPAKTUUECKON CUTYaIHH.

OcHOBHBIE JIMHUM CO/IEPKaHUS Kypca MaTeMaTHKU B 5—6 Kkiaccax

— apudmMeTndeckas U reOMeTpuiecKas, KOTOpble Pa3BUBAIOTCA MMapajulebHO, KaXx/as B
COOTBETCTBUU C COOCTBEHHOM JIOTUKOMW, OJJHAKO, HE HE3aBUCUMO OJHA OT JPYTOil, a B TECHOM
KOHTaKkTe W B3aumojeiicTBuu. Takke B Kypce MNPOMCXOAUT 3HAKOMCTBO C 3JIEMEHTaMU
anreOpbl U ONMUCATENBHONW CTATHCTUKU.



N3yuenne apuMeTHueckoro MaTepuasa Ha4YMHAETCS CO CUCTEMAaTH3allMH U PA3BUTHUS
3HAHUW O HaTypaJbHBIX YHCIaX, IMOJYYECHHBIX B HaydajdbHOW 1mkoje. Ilpu sToM
COBEPILICHCTBOBAHME BBIYMCIUTEILHON TEXHUKH M (OPMHPOBAHHE HOBBIX TEOPETUUYECKUX
3HAHUM COYETAeTCs] C PAa3BUTHUEM BBIUMCIUTENIBHOW KYyJIbTYPbI, B YaCTHOCTH C OOy4E€HUEM
IPOCTEHIIMM HIPUEMaM MPUKUIAKA M OLUEHKUM pe3ylbTaToB BblUMCICHUM. M3ydeHune
HaTypaJIbHbIX YHCEJNl MPOAOJIKaeTcss B O Kjacce 3HAKOMCTBOM C HAayaJbHBIMU MOHSATUSAMU
TEOPUU JEITUMOCTH.

Jpyroii KpynHbIi OJIOK B coepKaHUH apu(hMETHUECKON JIMHUK — 3T0 ApoOu. Hauano
U3y4eHHsI OOBIKHOBEHHBIX M JIECATHYHBIX IpoOel OTHECeHO K 5 Kilaccy. DTO MEpBBIA dTam B
OCBOCHMHU Apo0ei, Korja MpoUuCcCXOAUT 3HAKOMCTBO C OCHOBHBIMHU MJICSIMH, TIOHATHSMH TEMBI.
[Ipu »TOM paccMOTpeHHe OOBIKHOBEHHBIX JpoOell B TMOJHOM OOBEME TMPEAIIECTBYET
U3YUEHHIO JECSITUYHBIX ApOOEH, 4To 1eseco00pa3HO C TOYKU 3PEHUS JIOTUKU H3JI0KEHHS
YHCJIOBOH JIMHUM, KOIJa MpaBWiia ACHCTBUI C NECATUYHBIMHM JIPOOSIMM MOKHO OOOCHOBATbH
y)K€ HW3BECTHBIMH QJITOPUTMAMHU BBITIOJHEHUSI JEHCTBUH € OOBIKHOBEHHBIMU JIPOOSIMU.
3HaKOMCTBO C JIECATHUYHBIMU JpOOSIMM  PACIIMPUT BO3MOXKHOCTH JUIsl  [TOHMMAaHMS
00y4arolUMuUCs MPUKIIAJAHOIO IPUMEHEHUSI HOBOM 3alycy MpU U3YyYEHUH JPYTUX MPEAMETOB
U [IpU [IPAKTUYECKOM HcTonb3oBaHuM. K 6 Kilaccy OTHECEH BTOPOM 3Tall B U3y4€HUU JIpooOeii,
I7ie NPOUCXOAUT COBEPLICHCTBOBAHME HABBIKOB CPAaBHEHUS M IpeoOpa3oBaHUs Ipolei,
OCBOEHHUE HOBBIX BBIYHUCIUTEIBHBIX AITOPUTMOB, OTTAUMBAHUE TEXHUKU BBIUMCIECHUH, B TOM
quciae 3HAYEHWM BBIPAKEHMH, COJAepXalluX M OOBIKHOBEHHBIE, M JIECATHYHBIE ApoOw,
YCTAQHOBJICHHE CBs3€H MEXIY HUMM, PACCMOTPEHHME NPUEMOB pELIeHUs 3ajad Ha Japodu. B
Hayaje 6 Kjacca MPOUCXOAUT 3HAKOMCTBO C TOHSATUEM IPOLIEHTA.

OCOOEHHOCTBIO M3YYEHUS MOJOXKHUTEIbHBIX U OTPULATENbHBIX YMCEN SBJISIETCS TO, YTO
OHM TaK)KE€ MOTYT paccMaTpuUBaThbCs B HECKOJBKO 3TamoB. B 6 kiacce B Haudaje H3ydyeHUs
TeMbl «llonoXKuTeNbHBIE U OTpULIATENIbHBIE YUCiIa» BblAenseTcs noarema «llensle yncnay», B
pamMKax KOTOpOM 3HAaKOMCTBO C OTPUUATECIBHBIMM  YHUCIAaMU U JICUCTBUSAMU C
MOJIO)KUTEIBHBIMU U OTPULATENIBHBIMU YKCIAMHM MPOMCXOAUT HAa OCHOBE COJIEP’KATEIBHOIO
[0JIX0Ja. DTO IO3BOJSIET HA JIOCTYIHOM YPOBHE IO3HAKOMHUTBH YYaIIMXCs MPAKTUYECKH CO
BCEMH OCHOBHBIMU NOHSTUSIMM TE€MBI, B TOM YHCJIE U C MPAaBUJIAMH 3HAKOB IPU BBIOJIHEHNU
apu@meTnyecKkux AeucTBUi. M3yueHue panMOHaNbHBIX YUCEN Ha ATOM HE 3aKOHYMTCH, a
OyzeT MpoAOKEHO B Kypce anreOpbl 7 Kiacca, YyTO CTAHET CIEAYIOIIHMM IPOXOJO0M BCEX
NPUHIUIHAIBHBIX BOMPOCOB, TEM CaMbIM pasJielieHue TPYJHOCTeH oOierdaer BOCHpUSTHE
MaTepuana, a paclpeleleHHe BO BPEMEHU CIIOCOOCTBYET TMPOYHOCTH MPHOOPETaeMBbIX
HaBBIKOB.

[Ipu oOyueHHMH peleHHI0 TEKCTOBBIX 3a7ad B S5—6 KiaccaX UCHOJIb3YIOTCS
apu@meTnyecKkue MNpUEMbl pelieHus. TeKCTOBble 3aJauM, pelaemMble IpU  OTpaboTKe
BBIUMCJIMTEIBHBIX HAaBBIKOB B 5—6 KilaccaX, pacCMaTpHUBAIOTCS 3aJaul CIEAYIOIUX BHJIOB!
3a/ladyl Ha JBW)KEHHWE, Ha YacTH, Ha IMOKYNKH, Ha pPaboTy M TPOU3BOAUTEIBHOCTH, HA
NpPOLIEHThl, HAa OTHOWIEHMA W npomnopuuu. Kpome Ttoro, obOydaromuecs 3HAKOMATCS C
npuéMaMM pelIeHus 3ajad 1epeObopoM BO3MOXKHBIX BapUaHTOB, y4yaTcs paboTaTth C
uH(popMalel, npeacTaBIeHHON B (opme TaOIuIl WM JAUarpaMM.

B [IpumepHoit paboueii mporpaMme npeaycMOTpeHo (GOpMHUPOBAHUE MPOTEAEBTUYECKIX
anredpandyeckux MpejcTaBieHui. bykBa Kak CHUMBOJ HEKOTOPOTO YHCIa B 3aBUCUMOCTH OT
MaTeMaTUYeCKOT0 KOHTEKCTa BBOJUTCS TOCTENEHHO. byKBeHHas CHMBOJIMKA IIHPOKO



UCTIOJIBb3YEeTCs MPEXK/IE BCETro IS 3alUCH OOIMX YTBEPXKICHUH M MpeasiokeHu, Gopmy, B
YaCTHOCTH JIJIs1 BBIYUCIICHUS TEOMETPUUECKUX BEJIMYUH, B KaUECTBE «3aMECTUTEINS» 4HucIa.

B kypce «Marematuku» 5—6 KiIaccoB NPEJCTaBIE€HAa HarjsgHas I'€OMETpHUs,
HalpaBJieHHAs Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHHUS,
M300pa3uTeIbHBIX YMEHUH. OTO BaXHBIM JTalml B HW3YYEHUH TEOMETPUM, KOTOPBIN
OCYILECTBIISICTCSI HAa HATJISAHO-TIPAKTHUECKOM YpPOBHE, OMHMPAETCs Ha HAIJIATHO - O0O0pazHoe
MBIIUIEHHE O0y4aroumxcs. bombiias poiab OTBOIUTCS MPAKTUYECKOW IEATEIbHOCTH, OIBITY,
AKCIIEPUMEHTY, MOJIeTHpOBaHNI0. OO0yUaronIrecs: 3HAKOMSITCSI ¢ TEOMETPHUECKUMU (PUTYpaMU
Ha TUIOCKOCTU M B MPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(PUTYpaLUsIMH, ydaTcst H300pakaTh
WX Ha HEJIMHOBAHHOW M KJIETYaTOW Oymare, paccMaTpHBAIOT MX IpOCTEHIue cBoiicTBa. B
nporecce M3Y4YEeHUs HArJIAJHOW TeOMETpUM 3HAHUA, IOJIyYCHHbIE OOydYalolmMMHUCS B
HAYaJIbHOM IIKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo ydyeOHOMY IUIaHy B 5—6 Kiaccax H3y4aeTcsi MHTETPUPOBAHHBIN IPEIMET
«MatemaTukay, KOTOPBIHA BKIIOYAeT apu(METUIECKH MaTeprail U HarsIIHYI0 T€OMETPHIO, a
TaKKe MPOTECACBTUUCCKHE CBEICHUS U3 aJIreOpbl, DJICMEHTHI JIOTUKHA W Havyayia OmucaTeIbHOU
CTaTUCTHKH.

Y4eOHblil TUIaH HAa W3Y4YEHHE MaTeMaTuku B 5—O6 Kiaccax OTBOJUT HE MeHee 5
yueOHBIX YacoB B HENENI0 B TEUEHHE KaXIOro rojga odydeHus, Bcero He MeHee 340
y4eOHBIX YacoB.

COJAEP)KAHUE YYEBHOI'O KYPCA (I1O I'OJJAM OBYYEHMUA)

5 knace

Hamypanvuvie uucna u Hyn

HarypanbHoe uncino. Psag Harypanbbix uucen. Yucno 0. M300pakeHne HaTypanbHBIX
YHUCEJI TOYKaMU Ha KOOPJAMHATHOM (YUCIIOBOM) TIPSMOIA.

Ilo3unmoHHas cucreMa cuuciaeHus. PUMckas Hymepanus Kak IpUMeEp HENO3ULMOHHON
CUCTEMBI CUHCIIeHMs. [lecsITuUHas CUCTEMa CUMCIICHUS.

CpaBHEHHE HATypaJIbHBIX YHCEN, CPAaBHEHHME HATYpaJbHbIX 4Hced ¢ HyJaeM. CrocoObl
cpaBHeHUs. OKpyriieHue HaTypallbHbIX YHCEIL.

CrnoxxeHue HaTypaJbHBIX 4YHCEJ; CBOMCTBO HYJsSI IPU CIOKEHHUU. BbluMraHme Kak
neiictBue, oOpaTHOE CIIOXKEHUIO0. YMHOXKEHHE HaTypalbHbIX 4YHCE; CBOWCTBA HYIS MU
€AMHMIIBI NP YMHOXXEHHMH. JleleHue Kak jaelicTBue, oOpaTHOE YMHOKEHHI0. KOMIOHEHTHI
neiicTBui, cBA3b Mexay Humu. [IpoBepka pesynabTata apuMETHUECKOro JeHCTBUS.
[lepemecTuTenbHOE W COUYETATENIbHOE CBOMCTBA (3aKOHBI) CIIOKEHMS M YMHOXKEHUS,
pacnpenenuTeabHOe CBOMCTBO (3aKOH) YMHOXKEHHUS.

Hcnonb3oBanue OykB AJisi 0003HAUEHHs] HEU3BECTHOIO KOMIIOHEHTA M 3allMCU CBOMCTB
apuMeTUYECKUX JICUCTBHUH.

Jenutenn u KpaTHbIEC YUCIIA, PA3JIOKEHUE HA MHOKHTENN. [IpocThie M COCTaBHBIE YUCIIa.
[Ipuznaku genumoctu Ha 2, 5, 10, 3, 9./lenenue ¢ ocratkom.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM. 3aluch 4YHcia B BUIE CYMMBI pa3psaHbBIX
CJIaracMbIX.

YucnoBoe BbIpakeHHE. DBbluMcieHHEe 3HAUYEHHWH YHCIOBBIX BBIPAXKECHUN; MOPAIOK
BBIMIOJHEHUs]  JlelcTBUM. Vcronb3oBaHWe TMpU  BBIYMCIEHUSX IE€PEMECTUTENBHOIO U



COUYETATEJILHOI0 CBOMCTB (3aKOHOB) CIIOXKEHMSI U YMHOKEHUS, paclpeaeInTeNbHOIO CBOWCTBA
YMHOXEHHUS.

Jlpoou

ITpencraBienue o 1podu Kak crocode 3anucu 4acTu BearuuuHbl. OOBIKHOBEHHBIE IPOOH.
[TpaBuibHBIE U HeMpaBUWIbHBIE ApoOu. CMmemanHas ApoOk; IpeACcTaBICHNEe CMEIIaHHOW Tpoou
B BHJIC HENPaBWJILHOW JIpOOM M BBIACICHHUE LIEIOH YacTH 4YHCIa M3 HENPaBUWIBHOH JApOOH.
N3o0paxkenne npobeil TOYKaMHW Ha YHCIOBOM TmpsAMoil. (OCHOBHOE CBOWCTBO JIpOOH.
Coxkparienue apoOei.

[TpuBenenue npoOu k HOBOMY 3HameHatento. CpaBHeHUE ApoOeil.

CrnoxeHue U BBIYUTAaHUE JpOOei. YMHOKEHUE U JIeIeHue Ipo0eii; B3anMHO-00paTHbIe
npobu. Haxoxaenue yacTu 1esIoro U eyioro Mo ero 4acTH.

Hecsatnunas 3amuch apoOei. IlpencraBieHune  JAecATUYHOM  JIpoOM B BHUIC
OOBIKHOBEHHOH. I300pakeHHe IeCATUYHBIX JpoOeld TOYKaMH Ha YHCIOBOW TPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmerndeckne AEHCTBUS C JECATHUYHBIMU Jpo0siMH. OKpyriieHHe JeCSITUYHBIX
TPOOCiA.

Pewenue mexkcmoegvix 3aoau

Pemenune TexcToBbIX 3a1au apupMeTHUECKHM criocoboM. Pemienue yornyeckux 3aad.
Pemenue 3amau nepeGopoM BceX BO3MOMKHBIX BapuaHTOB. lcrosib30BaHME NpH pelIeHUH
3aj1ay TaOJIUL U CXEM.

Pemenune 3amau, copepkalux 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIUYMHBI: CKOPOCTD,
BpeMs, PacCTOSHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTb. ENMHUIBI M3MepeHus: Macchl, 00beMa,
LIEHbl; PACCTOSHUSA, BpPEMEHHU, CKOpOCTH. CBsA3b MEXKIYy €IMHULAMU H3MEPEHUS KaXKaou
BEJIMYMHBI.

Pemenne OCHOBHBIX 3ajau Ha ApoOwu.

[IpencraBieHue NaHHBIX B BHUJIE TAOJHUL, CTOJOYATBIX JUAarpamM.

Haznaonan ceomempusn

Harnsaneie npencraBinenust o Gurypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK, JIyd,
yroji, JOMaHasi, MHOTIOYTOJbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoi, ocTpslii, Tymou u
pa3BEPHYTHIN YIIBL.

JlniuHa oTpe3ka, MeTpUYECKHME €JMHULBI JUIMHBL. J{nuHa JOoMaHOHM, mepuMmeTp
MHOTIOYroJbHUKa. MI3MepeHne n nocTpoeHne yriioB ¢ IOMOIIbI TPAHCIOPTHPA.

Harnsanuele npencraBieHus o Qurypax  Ha  IUIOCKOCTH:  MHOTOYTOJIBHHK;
IPSMOYTOJIbHUK, KBaJpaT; TPEYrOJIbHUK, O PaBEHCTBE (UTYD.

N300paxkenue ¢uryp, B TOM 4ucie Ha kierdatoil 6ymare. [loctpoenne kKoHpuUrypammii
U3 4YacTeil mpsIMOM, OKPYKHOCTM Ha HEJIMHOBAaHHOW W Kierdarod Oymare. Mcmosnb3zoBaHue
CBOICTB CTOPOH M YIJIOB NPSIMOYIOJIbHUKA, KBaJIpara.

[Tnomane npsIMOYToJIbBHUKA U MHOTOYTOJIBHUKOB, COCTABIEHHBIX U3 MPSMOYTOJbHUKOB,
B TOM uHclie (GUryp, u300pak€HHBIX Ha KieTyaToi Oymare. EquHMIIBI M3MEpEeHus TIOLIaIH.

Harnsguele mpencraBieHMss O  IPOCTPAHCTBEHHBIX — (Urypax: HpsIMOYTOJIbHBIN
napanjenenunes, Kyo, MHOrOrpaHHUKH.

N300pakeHre MpOCTEWIINX MHOTOIpaHHUKOB. Pa3BEpTku KyOa W mapayienenurnesa.
Cozpmanne Mojiesieil MHOTOTPaHHHUKOB (M3 OyMaru, MpoBOJIOKH, TJIACTHIIMHA U JP.).

O06BEM NPAMOYToIBEHOTO Napaienenunena, kyoa. Ennnuist usmepenust oobema.



6 x1acc

Hamypansuvie uucna

Apudmernueckue IEHCTBHS C MHOTO3HAYHBIMH HATypalbHBIMU YUCIaMHU. YHCIOBBIC
BBIpQXECHHUS, MOPSJIOK ACUCTBUMN, HCIOIb30BaHNE CKOOOK. M cronb30Banne mpyu BHIYUCICHUIX
[IEPEMECTUTEIBHOIO U COYETAaTEJIbHOIO ~ CBOMCTB ~ CIOXKEHMSI M YMHOXKEHUS,
pacnpeenuTeNIbHOr0 CBOMCTBA YMHOKEHUA. OKpYIJIeHHEe HATypaIbHbIX YHCE.

Jenurenu u KpaTHble 4Mcia; HauOONbIIMKM OOUIMI JeNuTeNb W HauMeHbllee oOliee
KpaTtHoe. J[enMMOoCTh CyMMBI U ITPOU3BEAEHUS. JIelleHue ¢ OCTaTKOM.

/lpoou

OObIKHOBEHHAs 1pO0Ob, OCHOBHOE CBOMCTBO JpOOH, cokparieHnue npobeii. CpaBHeHHE U
yrnopsiiounBaHue Apodeii. Pemienue 3amay Ha HAXOXKACHME YacTH OT LIEJIOr0 W IEIOro Io
ero yactu. J[poGHoe umcio kak pe3ynbrar AeneHus. llpencraBrnenue necaTuyHou Apodu B
BUJI€ OOBIKHOBEHHOH JpOOM M BO3MOKHOCTH IPEJICTAaBIICHUS] OOBIKHOBEHHOW IpoOu B BHJE
JnecsTHUHOM. JlecaTuunble Apodu U MeTpuueckas cucreMa Mep. ApudmMerndeckue AeCTBUS U
YHCIIOBBIC BHIPAKEHUS C OOBIKHOBEHHBIMU M JIECTHYHBIMHU JPOOSMHU.

OtHomrenue. [lenenwe B maHHOM OTHomeHWH. Macmrtad, nponopuus. Ilpumenenue
MPOMOPUUI TIPU PEIIeHUH 3ajau.

[TonsiTue npouenTta. Berunciaenue npoueHTa OT BEIMYMHBI U BEIMUUHBI 110 €€ IPOLEHTY.
BripaxkeHue mporeHToB AecATUYHBIMU ApooOsimu. Pemienue 3amay Ha npoieHThl. BoipakeHue
OTHOIICHUSI BEIMYMH B MPOLICHTAX.

Ilonosrcumenvuvie u ompuyamenvHple YUC1a

[TonoxkurenbHble W OTpullaTenbHble uyucna. llenbie umcna. Moayns  ymcna,
reoMeTpuuecKas UHTEpIpeTanus Moayss uucia. M3o0pakeHue uucen Ha KOOPAMHATHOM
npsimoi.  YucnoBele mpoMexyTku. CpaBHeHue uucen. ApudpmeTHueckue IeHCTBHS C
MOJIOKUTEIBHBIMU M OTPUIATEIEHBIMHA YHCIIAMHU.

[IpsimoyronbHas cucTeMa KOOpAWHAT Ha II0cKocTH. KoopaAuHaThl TOUKM HA MIIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u Guryp Ha KOOPAMHATHOM MIIOCKOCTH.

bykeennvie sviparicenusn

[Ipumenenue OyKB Il 3allUCH  MAaTEMAaTHMYECKUX BBIPAKEHUM U TPEIIOKEHUH.
CpoiicTBa apudmeTndeckux AeHCTBUNA. BykBeHHbIE BBIPaKEHHSI M YHMCIOBBIE MOACTAHOBKH.
bykBeHHbIE paBeHCTBa, HAXOXJIEHHWE HEU3BECTHOIO KOMIOHEHTa. Dopmysbl; (OpMYIIbl
nepuMeTpa M IUIoIA M MPsIMOYToJIbHHUKA, KBaJIpaTa, 00bEéMa napajuiesienumneaa u Kyoa.

Pewenue mexkcmogvix 3aoau

Pemenne TexcToBbIX 3a7au apupMeTHUECKUM criocoboM. Perenue nornyeckux 3ajad.
Pemenue 3a1au nepe6opoM Bcex BO3MOXKHBIX BapHaHTOB.

Pemenune 3anmau, conep)kalux 3aBHCHUMOCTH, CBS3BIBAIOIIMX BEJIMYUHBI: CKOPOCTD,
BpEMs, pacCTOSIHME; II€HA, KOJIMYECTBO, CTOMMOCTb; HPOHM3BOJUTEIBHOCTb, BpeMs, 00BEM
paboTbl. EnquHMIIEI M3MepeHHsl: MacChl, CTOMMOCTH; PAacCTOSIHUS, BPEMEHHU, CKOpocTU. CBs3b
MEXly €IMHULIAMU U3MEPEHMs KaXXJA0W BEIUYUHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOIIEHUEM, IPONOPLUUOHAIBLHOCTBIO BEIUYMH,
IPOLEHTAaMH; pElIeHHEe OCHOBHBIX 3a/Jad Ha JpoOu U mpoueHThl. OleHKa U NpPUKHJIKA,
okpyriieHue pesyiabtata. CocTaBieHHE OYKBEHHBIX BBIPQKEHHH 110 YCIOBHIO 3aJlauyH.
[IpencraBiaenue NaHHBIX C MOMOIIbIO TaObMUIl U guarpamMM. Cton04areie JuarpaMMbl: YTEHUE
U ioctpoeHue. UteHne KpyroBbIX IUarpaMm.

Hacnaonan zeomempusn



Harnsgaeie npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yroJ1, IOMaHasi, MHOTOYT OJIbHUK, Y€ TIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KpPYT.

B3aumHoe pacrnonoxxeHue ABYX TMPSMBIX Ha IUIOCKOCTH, IapajuieJbHbIE IPsIMBIC,
NEepIeHIUKYIApHbIEe TpsiMble. MI3MepeHne paccTosHUN: MeXIy IBYMSI TOUYKaMHU, OT TOUKH 10
NPsIMOM; JUITMHA MapLIpyTa Ha KBaJApPAaTHOU CETKe.

N3mepeHrie U MOCTPOEHUE YIVIOB C MOMOIIBIO TpaHCHOpTUpa. BUIBI TPEyroJbHUKOB:
OCTPOYTOJIbHBIM, TPSAMOYTOJIbHBINA, TYIOYTOJbHBIM, PaBHOOCAPECHHBIH, PaBHOCTOPOHHHM.
UeThIpexXyroyibHUK, MIPUMEPBI YETHIPEXyTOJIbHUKOB. [IpsMOyTONBHUK, KBa/Ipar:
UCIIOJIb30BaHNE CBOWCTB CTOPOH, YIJIOB, MuaroHaieil. M300paxkeHnue reoMeTpudeckux Quryp
Ha HEJIMHOBAHHOM OyMare ¢ MCIOJIb30BaHUEM LUPKYJIS, TUHEHKHU, YTOJIbHUKA, TPAHCIIOPTUPA.
[Toctpoenus Ha kieTdaroiOymare.

[lepumerp MHoOroyronpHuka. lloHsarue mmomaau GUIYpsl; €IWHULBI H3MEpPEHUS
wiomanu. [lpubnuxeHHoe u3MepeHue miomaau Guryp, B TOM 4HCIE Ha KBaJpaTHOU
CETKE.

[TpuOmmkeHHOE H3MepeHue MIUHBl OKPY)KHOCTH, IUIomaan Kpyra. CUMMeTpus:
LEHTpaJbHAas, OCeBasi U 3€pKajibHass CUMMETPHH.

[TocTpoeHre CUMMETPUYHBIX (QUTYD.

Harnsiguele mpeacTaBieHHUss O MPOCTPAHCTBEHHBIX (QUIypax: Mapajienenurnes, Kyo,
npu3Ma, Nupamuja, KOHyc, UWIuHAp, Imap u chepa. M3o00pakeHne MnpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHHMKOB, HHUIWHApPAa U KoHyca. Co3maHue Mojenen
MPOCTPAHCTBEHHBIX (GuUryp (u3 Oymaru, IpoOBOJIOKH, IMIACTHIMHA U JIp.).

[TonstTne oO0BEMa; eAMHHULBI U3MepeHus o00beéMa. OO0BEM MPSAMO-  YrOJIHHOTO
napajienenurnesna, Kyoa.

[JITAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS ITPUMEPHOIA
PABOYEM ITPOTPAMMBI KYPCA (ITO TOJJAM OBYUEHNS)

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 Kiraccax OCHOBHOW IIKOJIBI JOJKHO
o0OecrieunBaTh JOCTUKEHUE CIAEAYIOIIUX MPEAMETHBIX 00pa30BaTEIbHbIX PE3Y/IbTATOB:

5 knace

Yucna u eviuucnenus

1. TloHuMare M HpaBWIBHO YNOTPEOJATh TEPMHHBI, CBS3aHHBIE C HATypaJbHBIMHU
YHCIaMHU, OOBIKHOBEHHBIMU U IECATHUHBIMU JPOOSIMH.

2. CpaBHuBaTh M YNOpSAJAOYMBATH HATypalbHbIE YHCIIA, CPABHUBATh B MPOCTEUIIMX
citydasix OObIKHOBEHHbBIE APOOHU, AECATUYHBIE IPOOH.

3.  COOTHOCHUTH TOUYKY Ha KOOPAMHATHOH (YMCIIOBON) MPSAMON C COOTBETCTBYIOIUM €
YHCIIOM U U300pakaTh HATYpaJbHbIE YUCIIa TOYKAMU HAa KOOPAMHATHOM (YHCIOBOM) MPSIMOM.

4. BpInonHATh apupMeTHdYecKue JCWCTBUS C  HATypaJllbHBIMH  YHCIAMH, C
OOBIKHOBEHHBIMHU APOOSIMU B MPOCTEHIINX CITydasiX.

5.  BbINONHATE IPOBEPKY, NPUKUIKY PE3YyJIbTaTa BEIYMCICHHMN.

6.  OxpyrJATh HaTypaJIbHBIE YUCIIA.

Pewenue mexcmoguvix 3aoau

1. Pemarh TEKCTOBbIE 33Ja4M apuU(PMETHUECKUM CHOCOOOM M C  IOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOT'0 Iiepedopa BCEX BOZMOXKHBIX BapHUaHTOB.



2. Pewats 3amaum, copepkaline 3aBUCHMOCTH, CBS3BIBAIOIINE BEIMUYUHBL: CKOPOCTD,
BpEMsI, paCCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTb.

3. Hcnonb3oBaTh KpaTKHE 3alHCH, CXEMbI, TaOJUIBl, OOO3HAYECHUS IPH PpEIICHUH
3a1ad.

4. Ilonp30BaTbCsi OCHOBHBIMM €IMHULAMHU H3MEPEHUS: ILIEHBI, MACChl; PACCTOSHUS,
BPEMEHM, CKOPOCTH; BBIPAXKATh OJHU €JUHUIIBI BEIUYHUHBI Yepe3 ApyTHE.

5. U3Bnekarb, aHAIU3UPOBATh, OLIEHUBATh UH(OPMAIIHIO, IPEICTABICHHYIO B Ta0IHLIE,
Ha CTOJIOYaTOM AuarpamMme, MHTEPIPETUPOBATH MPEACTABIECHHBIE JAaHHbBIE, HCII0JIb30BATh
JlaHHBIE IIPU PELICHUU 3a7ad.

Hacznaonan zeomempusn

1. ITonp30BaThCst TEOMETPUYECKUMH IOHATUAMHU: TOYKA, IIpsiMasi, OTPE30K, Jyd, YIodl,
MHOT'OYI'OJIbHUK, OKPYKHOCTb, KpYT.

2. IIpuBOIUTH pUMEPHI OOBEKTOB OKPYKAIOLIETO MUPA, UMEIOIIUX (OpPMY H3yUEHHBIX
reoMEeTpUYECKuX GUryp.

3. Hcnonb3oBaTh TEPMHUHOJIOIHIO, CBSI3aHHYIO C yIJlaMH: BEpUIMHA CTOpPOHA; C
MHOTOYI'OJIbHUKAaMU: YIoJj, BEpIIMHA, CTOPOHA, JIUAroHallb, C OKPYXHOCTBIO: paIuyc,
JUaMeTp, LEHTP.

4. N300paxarb M3ydeHHbIE TeOMETpuYecKkre (UTypbl Ha HEITMHOBAHHOW W KIJIETYATOU
OyMmare ¢ OMOUIb LUPKYJIS U TUHEUKH.

5. HaxonuTe mIMHBI OTPE3KOB HENOCPEICTBEHHBIM U3MEPEHUEM C IIOMOLIBIO JINHEHKH,
CTPOUTH OTPE3KU 3aJJaHHON JUIMHBI; CTPOUTH OKPY’KHOCTh 33/IaHHOTO PaJuyca.

6. lcnonb3oBaTh CBOWCTBA CTOPOH M YIJIOB MPSAMOYIOJbHUKA, KBajapara Uisl HX
IIOCTPOEHHS, BEIYNCIICHMS ILUIOIAAN U IEPUMETPA.

7. Beluncnare  mepuMeTp M IUIOINAAb  KBajpaTta, MNPSIMOYTOJbHUKA,  (QUTYp,
COCTaBJICHHBIX U3 NPSMOYTOJbHUKOB, B TOM uucie (GUryp, H300pakEHHBIX Ha KJIETYaTON
Oymare.

8. Ilonb30BaThCsl OCHOBHBIMU METPUUECKUMU €AMHUIIAMHM U3MEPEHHUS JUIUHBI, IO,
BbIpaXkaThb OJHHU €IMHUILbI BETUUYHUHBI UE€pe3 ApyTHUe.

9. Pacnio3HaBath mnapajuienenumnesa, KyO, HCHOIb30BaTh TEPMUHOJOTHIO: BEpILUHA,
peOpo rpaHb, U3MEPEHHsl; HAXOJUTh U3MEPEHUs Mapauleenumneaa, Kyoa.

10. Bbraucnsate 00beM Kyba, mapajuieNenunena Mo 3aJaHHbIM H3MEpPEHUsM,
MOJIb30BaThCS CAMHUIIAMHU U3MEPEHHS 00beMa.
11. Pemath HeclIOKHBIE 3ajaud  HA W3MEPCHHE TEOMETPUYCCKHX BEIIMYUH B

MPAKTUYCCKUX CUTYyaAlUIX.

6 Kkaacc

Yucna u éviuucienus

1. 3HaTh WM TOHMMAaThb TEPMHHBI, CBSI3aHHBIE C PA3TUYHBIMU BHJAAMHM YHUCET M
crocobaMu UX 3aMucH, MEePEXOAUTh (€CIU 3TOBO3MOXKHO) OT OJHON (POpPMBI 3aMUCH YUCIa K

JpYroi.

2. CpaBHMBAaTh W YHOPSIOYMBATH Il€Jble YHCIa, OOBIKHOBEHHBIE M JECATUYHBIC
IpoOu, cpaBHUBATH YKCIa OJHOTO U Pa3HBIX 3HAKOB.
3. BbimonHsaTe, coueras yCTHbIE W TNHCbMEHHBIE MPHEMbI, apupMeTHYecKue

I[CﬁCTBPIH C HAaTypaJIbHbIMU W HCJIBIMUYUCIIAMU, OOBLIKHOBEHHBIMHA U JCCATUYHBIMHA ,Z[pO6$IMI/I,
MOJIOKHUTECIBHBIMHA U OTPHULATCIbHBIMA YU CJIAMHU.



4. BprunciisiTe 3HaUYCHUS YHCIIOBBIX BBIPAXKEHUM, BBITOJHATH MPUKUIKY U OLICHKY
pe3ysbTaTa BBIUMCICHM; BBIMOIHATH MPEOOpPa3OBaHUsl YUCIIOBBIX BBIPAKEHUN HA OCHOBE
cBOMcTBapu(PMETUUECKUX JICHCTBUI.

5. COOTHOCHUTH TOYKY Ha KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M YMCIOM
U u300pakaTh 4YMCIa TOUKAMH Ha KOOPAUHATHOM MPSIMOW, HaXOIUTh MOJYJIb YHCIIA.

6. COOTHOCUTH TOYKH B MPSAMOYTOJIBHOM CHUCTEME KOOpPAMHAT C KOOpPJAMHATAMU
3TON TOYKH.

7. OKpyrITh LBl YKHCIIa U IeCATUYHBIC APOOU, HAXOAUTH MPUOIMKEHUS YUCEIL.

Yucnoevle u 0yKeenHbvle GbIPAIHCEHUSA

l. [Tonumare u ynmoTpeOsiTh TEPMHUHBI, CBSI3aHHBIC C 3aMUCBIO CTENEHW YHUCIA,

HaXOoIuTb KBaJApaT U KY6 YHucCia, BBIYUCITh 3HAUYCHUS YHUCIIOBBIX BBIpa)I(eHHI;'I, CoAcpKaAIMUX
CTCIICHH.

2. [Tonb30BaTbes MpU3HAKAMM AEIMMOCTH, pacKia/iblBaTh HaTypaJlbHbIE YHCJIa HA
IPOCTbIE MHOKUTEJIH.
3. [Tonp3oBaTbecss  MacmTaboM,  COCTAaBIATH  NMPOMOPUMM U OTHOUICHHS.

Wcnonb3oBare OYKBBI JUIsi 0003HAYEHUS] YMCEN MPU 3alUCH MAaTEMaTUYECKHX BBIPAKECHHM,
COCTaBISITh OyKBEHHBbIC BbIpOKEHUS U (POpMynbl, HAXOAWTh 3HAUYECHHUA OYKBEHHBIX
BBIPKEHUM, OCYIIECTBIISISI HEOOXOAMMbIE TTOACTAHOBKUA U MPeoOpa3oBaHMUs.

4. Haxoautb HeM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmogoix 3adau

1. Pemars MHOTOIIArOBBIE TEKCTOBBIC 3314l apU(PMETHUECKUM CITIOCOOOM.

2. Pemarp 3amauM, CBA3aHHBIE C OTHOILIEHHEM, IPONOPIUOHAIBHOCTBIO BEJIUYMUH,
MPOLICHTAMH; peIlaTh TPU OCHOBHBIE 33Jl1a4u Ha JPOOU M TPOIEHTHI.

3. Pewats 3agaum, coaepikaiiue 3aBUCUMOCTHU, CBSI3bIBAIOIINE BEIUUYUHBIL: CKOPOCTb,
BpEMsl, PacCcTOsiHUE, IIeHa, KOJIMYECTBO, CTOMMOCTH; MPOU3BOAUTEIHLHOCTh, BpeMs, 00bEMa
paboThl, HCHONB3ysd apupMETUUECKHE JEHCTBUS, OIEHKY, MPUKHUJIKY; I[0JIH30BaATHCS
€IMHULIAMHU U3MEPEHHS COOTBETCTBYIOLMX BETUYMH.

4. CoctaBisTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBUIO 33JIaUH.

5. U3Bnekarp wuHpOpMaNMIO, TPEACTABICHHYI0O B Ta0iWiax, Ha JUHEHHOM,
CTONOUYaTOM WIJIM KpPYroBOHM AMarpamMmax, WHTEPIPETHPOBATh MPEICTABICHHBIE IaHHBIE;
WCIIOJIH30BATh JAHHBIC TP PEIICHUN 3aJaY.

6. IlpencraBnare WHGOPMALKUIO C TOMOIIBIO TAOMUI, JIWHEHHOW U CTOJIOYATOU
JIMarpaMm.

Haznaonan zeomempus

1. IlpuBomuth mpuMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa, HUMemuX (opmy
M3YYEHHBIX T€OMETPUYECKUX TUIOCKMX M TPOCTPAHCTBEHHBIX (UTYp, TMPUMEPHI PaBHBIX W
CUMMETPUYHBIX QUTYP.

2. HMBoOpaxkaTh ¢ MOMOIIBIO IUPKYIS, TUHEHKHU, TPAHCIOPTUPA HA HEIMHOBAHHOW U
KJIeT4aToi Oymare H3yueHHble IUIOCKHE TIeoMeTpudeckue (GUrypsl M KOHQUIYpalUH,
CUMMETpPUYHBIE (DUTYPBHIL.

3. Tlonmp30BaThCsi TEOMETPUUYECKUMHU TOHSATHUSIMU: PABEHCTBO GUTYP, CHUMMETPHS;
WCIIOJIh30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C CHMMETpPHEH: OCh CHMMETpPUHU, IIEHTP
CUMMETpPHHU.



4. HaxonuTe BEIMYMHBI YIJIOB U3MEPEHHEM C IIOMOILIBIO TPAHCIOPTHPA, CTPOUTH
yIJbl 3aJJaHHOW BEJIMYMHBI, IOJIb30BaThCS IPHU PEIICHHUU 3a1a4 I'PaJlyCHOW MEpOH YIJIOB;
pacro3HaBaTh Ha 4YepTeKaxX OCTPbIM, MPSAMOM, pa3BEPHYTHIM U TYINOH YIJIBI.

5. Bpluucnate  UIMHY  JIOMAaHOH, IIEpUMETP  MHOTOYIOJIBHMKA, I10Jb30BAThCS
€AVHHUIIAMU U3MEPEHUS JIJIUHBI, BEIPAXKaTh OAHUECANHUALBI U3MEPEHUS JJIMHBI Yepe3 JpyTHe.

6. Haxomuth, HCIONB3ys 4YEPTEKHBIE WHCTPYMEHTBI, DPACCTOSHUA: MEXAY ABYMs
TOYKaMHM, OT TOUKH JI0 NPSMOM, JUIMHY ITyTH HAa KBAJAPAaTHOW CETKE.

7. BpluMcnaTh miomaas GUryp, COCTaBICHHBIX U3 MPSMOYTOJbHUKOB, MCIIOJIB30BaTh
pa3OueHue Ha MPSMOYTOJIbHUKH, Ha paBHbIC (PUTYpBHI, JOCTpaWBaHUE 0 MPSMOYTOJbHUKA;
[10JIb30BAThCS OCHOBHBIMU €IMHHULIAMH U3MEPEHMS IUIOUIA/M; BBbIpAXKaTb OJHU €IMHULIBI
WU3MEpEHM IUIOIAgU Yepe3 ApyTHe.

8. Pacno3naBaTh Ha MOZAENAX M H300paXEHUSAX MUpPaMHIy, KOHYC, LHJIUHJID,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, I'paHb, OCHOBAaHHE, Pa3BEPTKA.

9. HM300paxkarh Ha KJIETUATON OyMare mpsiMOYTOJIbHBIN Mapayuieeumne/.

10. Beuucnsate 00BEM MPSMOYTOJBHOTO TMapajuleNienunena, Ky0a, IOIb30BaThCs
OCHOBHBIMM €IMHUIIAMM H3MepeHHst 00bEMa; BBIpaXKaTh OJHHM €AMHUIBI U3MEpeHHs] 00BbeMa
qyepes Ipyrue.

11. Pemathb HecnoXHblE 3aJayd Ha HAXOXKJIEHUE TIEOMETPUUYECKUX BEJIMYMH B
IIPAKTUYECKUX CHUTYaLMsIX.



TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TI'OJAM
OBYYEHMUSI)
5 kaacc (He menee 170 4)

MeCTBUS C HATYpaJIbHBIMU
urcaamMyu. CBOHCTBa HynA
pu CII0KEHUH u
[YMHO>KEHUH, CBOWCTBA
€AMHULIBI IPU YMHOKEHUH.
[lepemecTuTeNnbHOE u
COUeTaTENbHOE  CBOWCTBA
CIIOKEHUSI W yMHOXKEHHUS,
[pacrIpeieIUTENbHOE
CBOMCTBO YMHOKEHHUSL.
Henurenu u  KpaTHblE
qKCIa, pa3oKeHUE uucia
Ha MHOXuUTenu. JleneHue
octarkoM.  IIpocteie  u
cocTaBHBIC quCIa.
[Ipu3Haku OETUMOCTH Ha
2, 5, 10, 3, 9.

CreneHp ¢ HaTypalbHBIM
[TOKa3aTeIeM.

UmcioBele BBIPAKCHUS;
[OPSIOK EHCTBUH.

Pemenne TEKCTOBBIX
Ha

3aga4q BCC

apudmeTHuecKre NeHCTBHUS,

OKpYIJICHUSI HATypajbHBIX 4HCE]. BBINONHATH
apuMeTHyeckue JEHCTBHS C HaTypaJlbHBIMH
MMCIaMK, BBIYMCISATH  3HAUYEHHMS  YUCIOBBIX
BEIPAKEHUH CO CKOOKaMU U 0€3CKOOOK.
3amuceiBaTh INPOM3BEJCHNE B BUJAE CTEICHH,
MUTaTh CTETCHH, HCIIOJIB30BATh TEPMHUHOJIOTHIO
(ocHOBaHHWE, TOKa3aTeNb), BBIYUCIATH 3HAUYCHHS
cTereHeil. BBIMOMHATE TPUKUIKY W OLCHKY
BHAUYEHMH YHCIOBBIX BBIPAKCHUH, MpeularaTb u
MPUMEHSTH MTPUEMBINPO BEPKU BBIYMCIICHUIH.
Hcnonb3oBath npu BBIYHCIICHUSX
[epeMecTUTEeIbHOE M COYETaTelIbHOE CBOWMCTBA
CIIO)KEHUSI ¥ YMHOJXKCHUS, pacIlpe/euTeIbHOe
CBOHCTBO ~ yMHOXEHUs;  (OpPMYyJIHpOBaTh |
MPUMEHSATh TpaBHjia NPeoOpa3OBaHUSI YHCIOBBIX
BBIPAKCHUI HA OCHOBE CBOWCTB apU(PMETHUECCKUX
IMEUCTBUIA.

HccrnenoBaTh  YHCIIOBBIE  3aKOHOMEPHOCTH,
BBIJIBUTATh u 000CHOBBIBATH TUIOTE3BI,
opmynmupoBaTh 0000IIEHHS W BBIBOJBI IO

[pe3yJIbTaTaM MPOBEACHHOTO UCCIIEIOBAHMUS.

DopMynupoBaTh OMpEACTCHUs] JeNUTENs |
KpaTHOTO, Ha3bIBATh JCITUTENIN U KPATHBIE UYUCIIA;
[pacrio3HaBaTh MPOCTHIE M COCTaBHBIC YHCIIA;
bopMynHpoBaTE W TPUMEHATH  IPH3HAKH
nenuMocTH Ha 2, 3, 5, 9, 10; npuMeHsITh allrOpUT™M
[pa3IOKEHUs] 4YHCIa Ha TIPOCThIE MHOKUTEIH,
HAXOJWTh OCTAaTKH OT JCJCHUS M HEMOJIHOE
[4acTHOE.

PacnosnaBath WCTUHHBIE u JIO)KHBIE
BBICKA3LIBAHUS 0 HaTypaIbHBIX YHCIIax,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUW W OTPUIIAHUS BBICKA3bIBAHUHA O

CBOMICTBaXHATypaJbHbIX YHCEIL

HasBanue OneKTpOHHBIE
pasnena OcHoBHoe conepxanue | OCHOBHBIC BHBI JICSTEILHOCTHOOYYAIOINXCS (undpossle
(Temer) 00pa3zoBaTenbH
Kypca bIe
(uucio pecypcel)
4acoB)

Harypaibh | [lecsaTuynas cucrema Yurath, 3alKCHIBATh, CPaBHUBATh HATypajbHbIC

bIC 4UCIIA. | CIMCIICHHMS. Psan [uucma; mpeamarate M 00CYXIaTh  CIIOCOOBI
JelicTBus clHaTypalbHbBIX YHCEIN. [yTIOPSI0YNBAHUS YHCEL.
HaTypanbHb! [HatypamsHbiii psa. Ywucmo |300paxars KOOPAWHATHYIO MPSIMYIO, OTMEYaTh
My yuciaamul0. HartypanpHbple unciaa Ha [Mucaa TOYKaMHU Ha KOOPAMHATHOM — MpsSMOH,
(43 ) KOOPAWHATHOM MPSIMOL. [HAXOIUTHh KOOPAWHATHI TOYKH.
CpaBHeHue,  okpyrieHue |lccrmemoBaTh CBOIiCTBa HAaTypalpHOTO — psina,
HATypaJIbHBIX yucen. [qucen O v 1 IpH CIOKEHUH ¥ YMHOXKCHUU.
Apudmernyeckne Hcnonp30BaTh NpaBMiIo




Ha TBMKCHUEC U ITOKYITKH

Koncrpyuposats MaTeMaTHUYECKHe
MPEATOKEHUS C TIOMOIIBIO CBA30K «H», UM,
eCIH..., TO...».

PemaTte TekcTOBBIE 3amauM apUPMETHIECKUM
CIIOCOOOM, HCIIONB30BaTh 3aBHCUMOCTH  MEXKIY
BEJIMYNHAMHU  (CKOPOCTb, BpEMsI, PacCTOSHHE;
[[EHa, KOJHMYECTBO, CTOMMOCTb U Ip.):
QHATM3UPOBATh U OCMBICIMBATH TEKCT 3ajaul,
nepedopMyInpoBaTh yCIIOBHE, U3BJIEKaTh
HEOOX0IMMBIC JTaHHBIE, yCTaHaBJIUBAaTb
BaBUCUMOCTH  MEXAYy BEIMYHMHAMH, CTPOUTH
IOTMYEeCKYIO LEMOUKY pacCykKIACHHUH.

MopenupoBatb XOJA  pEILICHUS
MOMOIIBIO PUCYHKA, CXEMBI, TAOJIUIIBL.

[TpuBoanTh, pazdbuUpaTh, OLEHNUBATH PA3TUIHBIC
[PEIIICHUS], 3aIMCH PELICHUH TEKCTOBBIX 3a1ad.
Kpurnuecku OLICHUBATh 10JIy4YEHHBIH
[pe3yJIbTarT, OCYIIECTBIISTH CaMOKOHTPOJIb,
MpOBEpsiA OTBET HAa COOTBETCTBHE YCIIOBHIO,
HAXOIUTh OLIUOKH.

Pemwatp 3amaun ¢ momomipio mepedopa Bcex
IBO3BMOKHBIX BaApHUaHTOB.

3HAKOMUTBCS C UCTOPHEH pa3BUTHS apU(PMETHKH

3agaynu  C

Harmsn
Has
CEOMETPUS

JImamm
Ha
IOCKOCTH
(124)

Touxa, npsmasi, 0Tpe30K,
iyuy. Jlomanas. M3mepenue

UTJIMHBI OTpE3Ka,
MCTPHUYICCKUC CANMHUIIBI
[M3MCPCHUS JIIWHBI.

OKpY>KHOCTb U KpYT.
[TpakTuyeckas pabora
«ITocTpoenue y3opa wus

OKpY>KHOCTEW».

VYron. Ilpsmoii, octpslii,
Tymoil ¥ pa3BEPHYTHIN
yriasl. M3Mepenue yrios.

IIpaxkTnyeckas pabora
«[locTpoenue yrimos»

Pacno3HaBath Ha  YepTekaX, PHUCYHKax,
ONHUCHIBATh,  HCHOJB3YSl TEPMHHOJOTHIO, U
M300pakaTh c TIOMOIIBIO YEPTEKHBIX

MHCTPYMEHTOB: TOYKY, NPSMYIO, OTPE30K, JIyd,
[YTOJI, IOMaHYI0, OKPYKHOCTb.

Pacmio3naBaTh, IPUBOANTH MPUMEPHI OOBEKTOB
[peaJbHOrO MHpa, UMEIOMUX (OPMY HM3YUCHHBIX
(buryp, olleHMBaTh UX JIMHEWHBIE Pa3Mephl.

Hcnonp30BaTh JNHHEHKY M TPaHCHOPTHP Kak
MHCTPYMEHTBI JJIi TIOCTPOCHUS U HU3MEPEHUS:
M3MEpATh JUIMHY OTpe3Ka, BEIHYUHY YIJIa;
CTPOWTH OTPE30K 3aJaHHOM JUIMHBI, YTOJI,
BaJaHHON BEIMYMUHBI; OTKIAJbIBATh LUPKYJIEM
[paBHBIE  OTPE3KHU, CTPOUTH  OKPY’KHOCTb
BagaHHOTO paanyca. M300pakars KOHGUTYpanuu
FEOMETPUUECKUX ¢uryp  mu3 OTPE3KOB,
OKPYXHOCTEH, MX 4YacTed Ha HEJIMHOBAHHOW M
KieTdaToll Oymare; mpearaTb, OIMNCHIBaTH H
00CYXIaTh CIIOCOObI, AITOPUTMBI TOCTPOCHHS.

Pacno3naBaTh 1 n300pakaTh MPSIMOM, OCTPHIH,
TYTIOii, pa3BEPHYTHINYTIIbI; CPABHUBATE YTJIbL.
IBBIYMCIIATE ATUHBI OTPE3KOB,IOMAHBIX.

I[ToHMMaTh M HMCTOIB30BATh NMPH PEIICHUH 3a7ad
BaBHCUMOCTH MEXJy €UHHIAMH  METPUYECKOI
CUCTEMBI MEp; 3HAKOMHTBLCS C HEMETPHUUYECKHMHU
CHCTeMaMH Mep; BBIpakaThb JUIMHY B pPa3IM4YHBIX

eanHMIAX w3MepeHus. Mccienosars ¢GUrypsl u
KOH(UTypanny, UCIONb3ys LU(POBbIE pecypchl




OOBIKHOB
CHHBIC
Impodu

)

(48

Hpo6b. IlpaBunbHBIE U

HETIPABUIILHBIC Jpoowu.
OcHOBHOE CBOMCTBO
poou. CpaBHeHne
npobeit.  CroxxeHue o
BbIYMTAHHE OOBIKHOBEHHBIX
npooeii. CwMmernranHas
MpoOb.  YMHOXEHHE |
esieHne  OOBIKHOBEHHBIX

Mpo0eii; B3aMMHO-00paTHBIC
po6u. PeriieHre TeKCTOBBIX
3a1a4, COJCPKAIIUX APOOH.

OcHOBHBIE ~ 3aJaud  Ha
npoou.

[Ipuvenenne OykB mis
Bamicu  MaTeMaTHYECKHX
BBIPAKEHUH u
[IpeI0KEHUI

MonenupoBare B rpadHuyecKoi, NpeaAMETHON
(bopme, ¢ TOMOLIBIO KOMIBIOTEPA IIOHATHS U
CBOICTBa, CBSI3aHHBIC C OOBIKHOBEHHOH JPOOBIO.

HuraTh u 3aIIUCHIBATD, CpaBHHBATbH
OOBIKHOBEHHBIE npodwu, TpeJyIararh,
000CHOBBIBATH " 00CyX1aTh CIIOCOOBI

[YIOpsSIIOYMBaHUS IpoOeii.

W300pakaTh OOBIKHOBCHHBIC TPOOUTOYKAMU HA
KOOPJMHATHOU NIPSIMOH; UCIIOJIb30BATh
KOOPJMHATHYIO MPSIMYIO ISl CpaBHEHHs JIpOOeii.

®DopMynupoBaTh, 3alUCBIBATH C [MOMOILBIO
OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOW J1poOwu;
MCIIONB30BaTh OCHOBHOE CBOWCTBO Jpobu s
COKpamieHus: nIpobed W TpPHUBEACHUSA APOOH K
HOBOMY 3HAMEHATEIIO.

[IpencraBnaTe cMemaHHY0 ApoOb B  BHIE
HETIPaBIIIEHOW W BBIJCIATH IIETYI0 YacTh YHCIIA U3
HETIPaBIIIEHOWIPOOH.

BrmonsATe  apudmMermdeckne  ACWCTBUA  C
OOBIKHOBCHHBIMH JPOOSIMH; PUMCHSTh CBOICTBa
apr(GMETHUCCKUX ACUCTBHM IJIs paIl[HOHATU3AIIH
BHIYUCIICHUI.

BBINONHAT, MPUKHIKY W OLCHKY pe3yjbTaTa
BBIUMCIICHHIA; MpEIaraTh U NPUMCHSTH MPUEMBI
MPOBEPKH BEIYUCIICHIH.

[IpoBomuTh WCCIEOBaHUS CBOWCTB IpoOeH,
OTHpasCh Ha YHCIOBBIE AIKCICPUMEHTHI (B TOM
[MUCITIC CIIOMOIIBIO0 KOMITBIOTEPA).

Pacno3naBath HUCTHHHBIC u JIOKHEIC
BBICKA3BIBAHU O IpOOsX, MIPUBOANUTH NPUMEPHI H

IKOHTPIIPUMEPHI, CTpOUTH BBICKA3bIBaHUWA u
OTpHHaHHHBLICKaSLIBaHHﬁ.

Pemats TCKCTOBBIC 3aJa4du, coacpkamue
21p06H1>1e JaHHBIC, M 3aJa4yu Ha HaXO0XKJICHUC

[MACTH LIEJIOTO M LIEJIOTO 1O €ro 4acTH; BBIABIATH
X CXOJCTBA U Pa3IHYUsl.
MogenupoBate  XOA  pEIICHHS
MOMOIIBIO PUCYHKA, CXEMBbI, TaOJIHIIBI.
[TpuBoauTh, pa3dupaTh, OLEHHWBATH PA3INYHBIC
[PELIICHUsI, 3aIMCH PELICHUH TEKCTOBBIX 3a/ad.

3aJa4yn C

KpI/ITI/I‘IeCKI/I OIICHUBATH HOJ'Iy‘IGHHBIfI
[PE3yJIbTAT, OCYHICCTBIIATH CaMOKOHTPO!JIb,
IMPOBEPsAIA OTBET Ha COOTBETCTBUE YCJIIOBHUIO,

HAXOIUTH OIIHOKH.
3HAKOMUTHCS C HCTOPUCH Pa3BUTHS apUPMETHKH




Harnsangna
T
TCOMETPHSL.
MHOroyrosu
bHUKH(10

)

MHOTroyroJbHUKH.
UeThIpexXyroJbHUK,
MPSIMOYTOJBHUK, KBaJpar.

[IpakTnueckas pabora

«IlocTpoenue
MPSIMOYTOJIbHUKA
BaJaHHBIMH CTOPOHAMHU Ha
HEJIMHOBAHHOM Oymare».

TpeyronpHuk.

[Inomans u mepuMerp
MPSAMOYTOJIbHUKA u
MHOTI'OYTOJIbHUKOB,
COCTaBIICHHBIX u3
MPSAMOYTOJIEHUKOB,
€ AMHULIBI HU3MEPEHUs
IIOIIATH. Ilepumerp
MHOTOYTOJIbHUKA

OnuceIBaTh, UCTIOJB3YS TEPMUHOJIOTHIO,
M300paxaTh c TTOMOIITBIO YEPTEIKHBIX
MHCTPYMEHTOB M OT PYKH, MOJEINPOBATH W3
OymMars MHOTOYTOJIbHUKH.

[IpuBoguTs TpHUMEPHI OOBEKTOB pEATHHOTO
MHpa, uMemuX  (GopMy  MHOTOYTOJIBHHKA,
MpsSMOYTONBHUKA,  KBajpaTa,  TPEYTrOJbHHKA,
OLICHUBAaTh UX JIMHEHHBbIE pa3Mepbl. BrIUHCIATH:
MepUMETp  TPEYrojbHUKA,  MPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA;  IUIOLIAJb  MPSIMOYTOJbHHKA,
KBajpara.

N3006pakaTb OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIC U
TYyOYTOlbHbIE TPEYTOJbHUKH.

CTpouTh Ha HEMMHOBAHHON MKIIETYaTOi Oymare
KBaZpaT UIPSIMOYTOJIbHUK C 33aHHBIMU UTHHAMH
cTopoH. MccnenoBare CBOWCTBA NPSAMOYTOJIbHUKA,
KBagpaTa IyTEM OKCIEPUMCEHTa, HaOIIOICHS,
M3MEpEHNs, MOJIEITHPOBAHHS; CpaBHMBATh
CBOICTBA KBaJipaTa 1 MPsIMOYTOJIbHUKA.

KoHncTpynpoBaTh MaTeMaTHIeCKUETIPETOKEHUS
C TIOMOIIBIO CBSI30K «HEKOTOPBIH», «TH000».
Pacnio3HaBaTh UCTHHHBIE u JIOXKHBIC
BBICKa3bIBAaHUSI O MHOTOYT'OJBHUKAX, MPUBOIUTH
MPUMEPBbI HKOHTPIPUMEPHI.

HccnenoBaTh 3aBHCHMOCTD IIIOIIAAN KBajpata
OT JAJIMHBI €TO CTOPOHBI.

Hcnonb30BaTh cBOMCTBA KBaJApaTHOW CETKU ISt
rmocTpoeHus: GUryp; pasOmBaTh HPSMOYTOJBHHK
HaKBaJ[PaThI, TPEYTrOJIbHUKH;
COCTaBIATh  (QUTYpHl W3 KBaApaTtoB |
MPSMOYTONbHUKOB M HAaXOJUTh UX IJIOIIAfb,
pa3OuBath QUIypbl Ha MPSIMOYrOJBbHUKH U
KBaJpaThl ¥ HAXOAUTh UX IUIOINAMb.

BreIpaxaTe BenMYMHY IUIONIAAXM B PA3IUYHBIX
CAMHUIIAX HU3MEPEHHs METPUYECKON CHCTEMBI
Mep, MOHMMAaThb M HCHOJb30BATh 3aBUCHMOCTH
MEXTy METPUYECKUMH EIMHUIAMH H3MEpEHUs
TUTOTITAJTH.

3HAKOMUTBCA  C

IpUMepaMu  IPUMEHEHUS

momaad W HepuMerpa B MPaKTUYECKHUX
cutyanusx. PemaTe 3a1aun U3 peanbHOM KU3HH,
Mpe/uiaraTh W OOCYXJaTh Pa3MYHBIE CHOCOOBI
[pelIeHus 3aaa4y
BremonHATE  apudMeTHYSCKUE — JACHCTBHS  C
IMECSITHIHBIMH IPOOSIMHE; BBITIONHITH TPUKUAKY H
OLICHKYpE3yJIbTaTa BbIYUCIECHUH.

IIpumensats CBONCTBa apupMeTHIECKUX
necTBUM )1 pallMOHAIU3alMKY BBIYMCICHUI.
IIpuMeHsTh TpaBUIIO OKPYIJICHUS JECATUYHBIX
ImpoGeii.

HCCATUYHBIX 11po6ef/'1, onmuvpasACb Ha YHCIIOBBIC

IIpoBoauTh ucclaegOBaHUS  CBOWCTB
PKCIICPUMEHTHI (B TOM YHCIIE
KOMITBFOTEPA), BBIIBUTATh TUIIOTE3Bl H IPUBOIUTH

MX00OCHOBAHUS.

C IIOMOIIBIO




Pacmo3naBathb HCTHUHHBIC " JIOKHBIE
BBICKA3BIBAaHHA O JIPOOSX, PUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI,  CTPOUTh  BBICKA3bIBAHUS |
OTPUIIAHUSBBICKA3bIBAHHH.

Pemath  TekcToBBIE  3ajauM, COZIEpIKAIHe
IMpoOHBIE JaHHBIE, W Ha HAXOXJICHUE YaCTH
[IEJIOr0 M IEJOro MO €ro YacTH; BBLIBISTH HX
CXOJICTBA U Pa3IHYHSI.

MopenupoBath  XOA ~ pEIIGHHS 33/Jaud ¢
[OMOIIBIO pHCYHKa, CXEMBI, TaOINIIBI.
IIpuBoaNTE, pa30MpaTh, OIECHUBATH PA3INIHBIC
[PEIIICHUSI, 3aTIMCUPEIICHNI TEKCTOBBIX 3a/ad.

OmnepupoBath APOOHBIMH YHCIAMU B PEabHBIX
PKI3HEHHBIX CHUTYalusX.

Kputnuecku OLICHUBATh MOJIy4E€HHBIHI
[pe3yJIbTaT, OCYIIECTBIATD CaMOKOHTPOJIb,
MpoBepsis OTBET Ha COOTBETCTBHE YCIIOBHIO,
HaXOAWUTH OIIHOKH.

3HaKOMUTHCS c nucropuein pa3BUTHA

aprMeTHKI

Harnsgna
st
FCOMETPHSL.
Tena u
¢buryper B
MIPOCTPAHCT
Be(9 )

[IPSIMOYTOJIBHOI'O
apasiesenueaa

MHoOrorpaHHuKH.
M300pakeHne
MHOTOIpaHHUKOB. Mozenu
[IPOCTPAHCTBEHHBIX  TEIL
[IpssMOyroabHbIN
MapaJuIesenumnest, KyO.
PazBepTRH KybOa u
[TapasuIeeuIesI.
[TpakTHyeckas pabor
«Pa3BepTKa KyOay.

O6beM KyOa,

Pacno3HaBaTh Ha uYepTekax, PUCYHKax, B

OKpY KaroIIeM Mupe MPSMOYTOJBHBIN
rapaesenures, Kyo0, MHOTOT'PaHHUKH,
OTHCHIBATH, UCTIONb3Ys TEPMHHOJIOTHIO,

OLICHUBATH JTMHEHHBIC PA3MEPHI.

[TpuBoauTh mTpHUMEpPH OOBEKTOB pPEAIHLHOTO
MHpa, HUMemuX  (GOpMy  MHOTOTPAHHHKA,
MpsSIMOYTOIEHOTONapajuIeNIeuIe1a, Kyoa.

WzobpakaTh KyO Ha KIeT4aTod Oymare.

HccnenoBath cBoiicTBa Kyba, MPSIMOYTOJIBHOTO
MapajuiesienuIea, MHOTOTPaHHHKOB,  HCIIOJIb3Ys]
Monenu. Pacmo3HaBaTh M H300paxarh pPa3BEPTKH
KyOa W mapaurenenuiena. MopenupoBath KyO u
mapajuiesienume U3 OymMarst 1 npourx MaTepualios,
OOBSCHSTH CIIOCOO MOJICITUPOBAHMS.

Haxoauth wn3MepeHusi, BBIYHMCIATH IUIONIA[b
MOBEPXHOCTH; 00BEM Ky0a, NPSIMOYTOJBHOTO
MapajuleJIennIe/la; MCCIeoBaTh  3aBUCHMOCTD
00BeMa Kyba OT UIHHBI ero pedpa, BBIABHUTATHH
00OCHOBBIBATH I'MIIOTE3Y.

HaGmonare ¥ TNpOBOAMTH AaHAIOTHH MEXIY
MOHSATHSIMHA TUIOIMIAANM W 00BbEMa, TepuMeTpa H
[UIOLIAIM TIOBEPXHOCTH. Pacro3HaBaTh MCTHHHbIC
M JIO)KHBIE BBICKAa3bIBaHUSI O MHOTOTPaHHHKAX,
MPUBOAMTH MPUMEPHI U KOHTPIIPUMEPBI, CTPOUTh
BBICKA3bIBAHHS 1 OTPHULIAHUSIBBICKA3bIBAHUH.

Pematp 3anaun U3 peanbHON KU3HU




IToBTOp IToBTOpEHNE OCHOBHBIX Brerancasats 3HAYCHUS BBIPaKEHUH,

CHIE M [MOHSATHH M METOJOB Kypca [cOAepKamInux HaTypaJbHbIE YHcia,
00o0Imenn |5  Kiacca, 00o01mIeHne |0OBIKHOBEHHBIE U ECITHIHBIC IPOOH, BHITOTHATH
e (109) BHAHUH MmpeoOpa3oBaHUs YHCEIL.
Bribupate  cmoco®  CpaBHEHHS ~— YHCET,
BBIYHCIIEHUI, [IPUMEHSTD CBOICTBa
apr(METHISCKUX ACUCTBUH I paIlOHATH3AIINH
BBHIYMCIICHUH.

OcCyIIecTBISATh CAMOKOHTPOJIb  BBITIOJIHAEMBIX|
IMEeHCTBUI MCAMONPOBEPKY PE3YJIbTaTaBbIUUCICHHH.

Pemare  3amaum w3 peanpbHOM  KU3HH,
MPUMEHSITh MaTeMaTUYECKUE 3HAHUS TSI PEeILICHUS
Bamady W3 IPYrux y4eOHBIX MpeaMeToB. Pemath
Bamaud  pasHBIMH  CHoco0amu,  CpaBHUBATh
CIIOCOOBI peIeHus 3a71a4m, BEIOMPATH
[PAIIMOHATBHBIN CIT0CO0




6 kaacc (He meHee 170 u)

UKCIIa; HanOOJIBIITHI OOIITHI
leauTeNs, UM HAUMEHBIIEE

oOrIeekpaTHoe.
Paznoxenne 4yucia Ha

[POCTHIC MHOYHUTEH.

JlenuMocTh  CyMMBI U

npousBeneHus. JleneHue ¢
OCTaTKOM.
Pemenne TeKCTOBBIX 3a7a4

CBOHCTBO YMHOKCHHSI OTHOCHTEJIBHO CIIOXKCHUS,
CBOICTBa apH(PMETHICCKUX ICHCTBUIL.

HUccnenosats YHUCJIOBBIE 3aKOHOMEPHOCTH,
[IPOBOAMUTH YHUCJIOBBIEC SKCIICPUMEHTBI, BbIIBUraTh U
000CHOBBIBATh TUIIOTE3bI. DopMyIUpOBaThH

OTIpENIeIICHUs JICTUTENS] U KPATHOTO0, HAHOOJIBIIETO
oOImero  AenuTeNns W HAUMEHbBIEro OOIIero
KpaTHOTO, TPOCTOTO W COCTaBHOI'O  YHCE;
IMCIIOJIb30BATh OTU MOHATUA TPU PCIICHUU 3aJad.

HpI/IMeHHTL AJITOPUTMBI BBIYUCIICHUS
HAHOOJBIIET0 OOIIEero JETUTENsI W HaHMMCEHBIIETO
0o0IIero  KpaTHOTO  JBYX  YHCEN,  aJTOPUTM
[pa3JI0’KEHUS YHcIia Ha IPOCThIC MHOXKUATEIH.
UccnenoBate ycioBuss JenuMocTd Ha 4 u 6.
IMccmenoBath, 00CYX)naTh, (GopMyTHpOBATH u
00OCHOBBIBATH  BBIBOJI O YETHOCTH  CYMMBEI,
MPOU3BECACHUS: [[ByX‘IéTHI)IX HHuCCII, [[ByXHe‘-IéTHI)IX
HCIIe, YETHOTO W HEUETHOTO YUCET.

HccnenoBaTh CBOMCTBA JIE€IMMOCTU CYMMBbI
M [IPOU3BEACHUS YHCEII.

IIpuBonuTe npHUMEpPHl 4YHUCEI C 3aJaHHbBIMU
CBOﬁCTBaMH, pacno3HaBaTb BCPHLBIC W HEBEPHLIC
IYTBEpIKICHUS O CBOICTBAaX 4HCEN, OIPOBEPraTh
HEBEPHBIC YTBEPIKICHHS c MTOMOIIIBIO
KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTHUYSCKHE TPEATIOKCHIUS
IMOMOIIBIO CBSI30K «HY, KU, «ECJH..., TO...».

Pemate  TekcTOBBIE  3a7aud, BKIIOYAIOIINE
MOHSTHSI ETMMOCTH, apru(METHIECKUM CII0COOOM,
MCIIOJIb30BaTh niepedop BCEX  BO3MOIKHBIX
BAPHAHTOB.

MoenupoBaTh X0/l pEIICHUS 337]a491 ¢ TTOMOIIBIO
[PUCYHKA, CXEMBI, TaOIHUIIBI.
ITpuBonuTh, pa3zdbupaTs,

[PCHICHUS, 3aIIUCH peIHeHI/Iﬁ TCKCTOBBIX 3aJa4

OIICHMUBATH Pa3JINYHBIC

HasBanue ONeKTPOHHBI
pa3zena OcHOBHOE coJiepKaHHe OCHOBHBIE BHIIBI JICATEILHOCTH e (mudpoBbie
(Temsr) o0yJaromuxcs oOpa3oBaTeNTbH
Kypca BI€ PECypCHI)
(amcio
JacoB)
Harypan | Apudmerndeckne BrmonHATE  apudMeTHUecKkue — IeHCTBHSA  C
bHBIC ImelicTBHA C [MHOTO3HaYHBIMH HaTypaJbHBIMU YHCITAMH,
urciaa (30 [MHOTO3HAYHBIMH HAXOIWUTh 3HAYCHHWS YHCIOBBIX BEIPAXCHHH CO
) HAaTypaJbHBIMH  YHUCIaMHU. [CKOOKaMHM ¥ 0e3 CKOOOK; BBIYHCIISATH 3HAUCHHS
Yucnossie BBIPD@KCHUS, [BBIPAKCHUH, COJEpKAIIUX CTENEeHU. BBINONHATE
MOPSIIOK JNEHCTBUH, [MIPUKUAKY W  OLEHKY 3HAau4e€HHH  YHCJIOBBIX
MCIIONIb30BAaHUE  CKOOOK. [BBIP@KEHWH, NPUMEHSATH  TNPUEMBI  TIPOBEPKU
OKpyrieHHe HaTypaJbHBIX [pe3ysibTara. lcrmonp3oBaTh TPH  BBIYUCICHMSX
YHCEIL. MepeMecTUTEeIbHOE M COYEeTaTeIbHOE CBOMCTBA
Jenutenun W KpaTHBIE [CIOXKEHUSI ¥ YMHOXXEHMS, DPAaCIHPEICIUTENbHOE




L Harnsana

reoMeTpusl.
[IpsiMble Ha
TUIOCKOCTH
(79)

[lepnennukymsipHbie
npsimble.  [lapannenbHble
MpSIMBIE.

Paccrosnue MEXIY
ITBYMSI TOYKaMH, OT TOYKH
10 IpsIMOM, JUIMHA ITyTH Ha
KBaJpaTHOM CETKE.

IIpumepsl  mpsMBIX B
MPOCTPAHCTBE

Kpurnueckn oOLEHMBATH II0Jy4EeHHBII pe3yJibTar,
HAXOAWTh OINMOKH, OCYLIECTBIISITH CaMOKOHTPOJIb,
MPOBEPSII OTBET HA COOTBETCTBHUE YCIIOBHIO.

PacmiozHaBaTh Ha uepTekax, PHUCYHKaX CIydau
B3aHMHOTO PACTIONIOKEHUS IBYX MPSIMBIX.

N3obpaxaTth c TTOMOTIBIO YePTEKHBIX
MHCTPYMEHTOB Ha HEJIMHOBAHHOM M KieT4aTou
Oymare JIBE IIepeceKaroIuecs NpsMble, JBE
MmapajulelibHble  TIpsIMbIe,  CTPOUTH  MPSIMYIO,

MEepIEHANKYJIAPHYIO JTaHHOM.
[lpuBoauTe,  mpHUMeEpH  MAPAUICIBHOCTH U
MEepHIEHANKYIIPHOCTU MPSIMBIX B IPOCTPAHCTBE.
Pacno3naBath B MHOTOYTOJIbHUKAX
MEePIEHANKYIISIPHBIE U TTapajluIeIbHBIECTOPOHBL.
N300pakaTb MHOTOYTOJIBHUKH C TApAJIICIbHBIMY,
MEePIEeHANKYIISIPHBIMACTOPOHAMH.
HaxoauTte paccTossHHE MEXAY IBYMSTOYKAMH, OT
TOYKH IO MPSAMOH, AIUHY
MyTH Ha KBajpaTHOM ceTke, B TOM YHUCIE

MCTIONB3Ys U(PPOBBIC PECYPCHI




Jpobu
(329)

OObIKHOBEHHast  JIpO0b,
OCHOBHOE CBOWMCTBO ApOOH,
COKpaleHHe ApoOeH.

CpaBHeHHe u
YIOPSIIOYUBAHUE APOOECH.

Hecaruansie  apobm  u
METpHYECKasi CHCTEMa Mep.

Apudpmernueckue
InercTBUS c
OOBIKHOBCHHBIMH
IMECSITUIHBIME APOOSMH.

OrtHouenue. JleneHue B

ImaHHOM OTHOIIICHHHY.
MactTal,IporopITis.
[lonsiTne MIPOLIEHTA.

BriuuciieHne mpoueHTa OT
BEJINYMHBI U BEIWIHUHBI T10
e¢ TPOLICHTY.

Pewenne TEKCTOBBIX
Bamad, coaepKaIlux JAPoOH
HMITPOLCHTHI.

IIpaxkTryeckas pabora

«OTHOWEHNE JUTUHBI

OKPYXXHOCTH K €¢ IUaMETPy»

CpaBHHMBaTh M YIOPSJIOYUBATH JAPOOH, BBIOMPATH
crmoco0 CpaBHEHHSI TpoOeit. IIpencraBusTh
ImecsITUIHbIe IPOOH B BHAEC OOBIKHOBCHHBIX APOOCH 1
OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, MCIIONB30BATh
PKBUBAJICHTHBIC MPECTABJICHUSI IPOOHBIX YUCEN TpH
MXCPAaBHEHUH, TPH BBHIYUCICHUSX.

Hcnons3oBath JECATHIHbIC Ipobu npu
npeoOpa3oBaHUU BEUYUH B METPHUYECKOH CHCTEME
Mep.

BeimonuATe  apudMeTnueckue — AEHCTBUS  C

OOBIKHOBEHHBIMH ¥ JICCSATUYHBIMH  JIPOOSMH.
IBeIYMCIATE 3HAYEHUS BBIPAXKEHHH, COAEpIKaIUX
OOBIKHOBEHHBIE M IECATHYHBIC IpOOH, BBIMOJIHAT
mpeoOpasoBanmst  apobei, BBIOMpaTH  CcmocoO,
MPUMEHITH CBOWCTBA apU(pMETHICCKUX IeHCTBHI
U paOHAIN3aI[MN BEIYUCICHUI.

CocTaBnsITh OTHOIICHHS M TIPOIOPIHMH, HAXOAUTH
OTHOIIIEHWE BENWYMH, JICIUTHh BEIWYMHY B JaHHOM
oTHOIIEeHNH. HaxoauTh SKCHEPHUMEHTAIBHBIM ITyTEM
OTHOILICHHUE AJTUHBI OKPYKHOCTHU K €€ THaMeTpy.

WuTepnpernpoBate Macmta®d Kak OTHOIICHHE
BEIWYMH, HAXOJUTh MacmTad IIaHa, KapTel U
BBIUUCIIATh PACCTOSHUS, HCIONB3Yys MacTao.
OOBACHATH, UYTO Takoe MPOIEHT, YHOTPeOIATh
00OpOTHI pedr CO CIIOBOM «IPOLEHT». BbIpakaTh
MPOLEHTHI B JpoOsSX M JpoOM B IPONEHTaX,
OTHOIIIEHHE ABYX BEJIMYUH BIIPOICHTAX.

BbIUMCHATE MPOIEHT OT YMClIa U YHCJIO TI0 €ro
npoueHTy. OKpyriaTh ApoOM W TIPOLECHTH,
HAXOAWUTh MPHUOIKCHNS YUCEI.

Pemrate 3aaun Ha 4acTH, NPOLIEHTHI, IPOIOPLIUY,
Ha HaXOXKIEeHHEe JpoOu (pOoLeHTa) OT BEIUYHHBI U
BEIMYMHBI 1O e¢ Jpodu (TpoLeHTy), apodu
(TIpolieHTa), KOTOPBI COCTAaBJISET OAHA BEJIWYMHA
ot gapyroi. IlpuBomuth, pasduparth, OLEHHUBATH
[pa3IUYHbIE PEIICHHUS, 3alUCH PEIICHUH TEKCTOBBIX
Bajgad.

W3zBnekath nHpopManuio U3 TaOJIUIL U JHarpaMm,
MHTEPIPETHPOBATh TAOJIMYHBIE JaHHBIE, OTIPEIENATh
HanOopIlee W HaWMEHbIIEE W3 MPEICTaBICHHBIX

VTaHHBIX




HaFJIH,HHaH OceBas CUMMCECTpPUA. Pacno3naBath Ha YCpTCIKAxX U I/I306pa)KCHI/IHX,

TCOMETPHSL.

[lenTpanbHas CUMMETpHS.

Cummerpusi(| IToctpoenne

64)

CHMMETPHYHBIX (uryp.

CrMMETpHs B IPOCTPAHCTBE

M300pakaTb OT pPYKH, CTPOUTH C  IIOMOILBIO
MHCTpYMEHTOB  ¢urypy  (OTpe30K, JIOMaHYIO,
TPEYTOJbHUK,  NPSIMOYTOJBHUK,  OKPY)KHOCTB),

[IpakTuueckas paboTacCIMMETPUYHYI0 TaHHOM OTHOCHUTENBHO TIPSMOH,
«Ocesas CUMMETPHS».TOUKH.

Haxomute mpUMepbl CHMMETPUH B OKpPYIKAIOIIEM
mupe. MopenupoBate u3 Oymaru naBe (GUrypsl,
CUMMETpHYHBIC OTHOCHUTEJBEHO NPSIMOH;
KOHCTPYHUPOBAaTh I'€OMETPUUECKHE KOH(DUTypauuu,
MCIIOJIb3Ysl CBOMCTBO CUMMETPHH, B TOM 4YHCIE C
MOMOIIBIO  ITU(POBBIX PECYPCOB.

HccnenoBath  CBOMCTBA  M3YYEHHBIX  (uUryp,
CBsI3aHHBIC c CHMMeTpHEii, UCTIONB3YS
PKCIIEPHMEHT, HaOIII0ICHUE,MOICITHPOBAHNE.
OOOCHOBBIBaTb,  ONpOBEpPTraTh C  [OMOLIBIO

KOHTPIIPUMEPOB YTBEP)KACHUSIO CUMMETPUU (PUTYp

Bripaxe
HHS c
OyKBaMU
(6 1)

[Ipuvenenne OyKB I
BalUCU  MaTeMaTHYECKUX
BBIPAKEHUI u
npenioxkeHuil. bykBeHHble
BBIPQKCHUSI U YHUCIIOBBIC
MOJICTAHOBKH.

bykBeHHBIE ~ PaBEHCTBA,
HaXO0’KICHUE HEU3BECTHOTO
KOMIIOHEHTa. DOpMyJIb

Hcnonp3oBaTh OYKBBI U1 00O3HAYCHHS YHCET,
MpH  3alUCH  MAaTeMaTHYCCKUX  YTBEPIKICHHIA,
COCTaBIATE OYKBEHHBIC BBIPAKCHHUS 110 YCIOBUIO
Bagayu.

Wccnenosats HECJIOKHbBIC YHCJIOBBIC
3aKOHOMepHOCTI/I, HUCIIOJIB30BAaTh 6yKBbI A UX
BaIuCH.

BbIUnCIATE  YHUCIOBOC 3HAYCHHUE OYKBEHHOTO
Bpra)KeHI/IH HpI/I 3aJaHHbIX 3HAUYCHUSAX 6yKB.
3anuceiBaTh  (GOPMYNBI: TEpPUMETpa U IUIOMIAIH
MPSMOYTOJNBHUKA, KBaJpaTa, IUHBI OKPYKHOCTH,
TUTOINAAN KPYyTa; BBITOIHATH BBIYHACICHUS IO ITHM
hopmymam.

CocTaBisITh (bopmysL, BEIpa)KaloIIHe
BaBHCHMOCTH MEXAY BEJIMYHHAMH: CKOPOCTD,
BpEeMsl, paCCTOSTHHE; IICHA, KOJIMYCCTBO, CTOMMOCTh;
MPOU3BOJUTENBLHOCT, BpeMs, O0OO0BEM  paboThI;
BBITIOJTHATH BBIYUCIICHUS TOATHM (hopmyram.
Haxonuts HEU3BECTHBIA KOMITOHEHT

Apu(pMETHIECKOTO AeHCTBUS




Harnsn UYeThIpeXyroabHHUK, W3o0paxaTb Ha HEIMHOBAHHOH M KJIETYATOM
HasT IpUMEphI Oymare c HCIIOJIb30BAHUEM YEPTEIKHBIX
TCOMETPH  [ICTHIPEXYTOJILHUKOB. MHCTPYMEHTOB YETBHIPEXYTOJIBHUKH C 3aJaHHBIMU
1. [IpsMOYronbHUK, KBaipaT: [CBOWCTBAMHM: c napaelbHbIMU,
Durypsr CBOMICTBA CTOPOH, YIJVIOB, [MEPIEHAUKYJISIPHBIMH, paBHBIMH  CTOPOHAMH,
Ha TaroHaen. OpAMBIMA ~ YTJIaMH ¥ Ap., PaBHOOEIPEHHBIN
[1JI0CKOCT W3mepenne yrmoB. Bumber [rpeyromsruk. Ilpemamarate u 00CYXIaTh CIIOCOOEI,
u (14 q) [TPEYrOJbHUKOB. @JITOPUTMBI IIOCTPOEHUSL.

ITepumetp Hccnenosats, UCHONb3Ys SKCIEPUMEHT,
MHOTOYTOJIbHUKA. HaOM0IeHHUE, MO/JICIUPOBaHUE, CBOMCTBA
[Tnomans (Gurypsl. [IpsSMOYTOJIbHHKA, KBaJpara, pa3buBath Ha
@Dopmynel  mepuMeTpa W [rpeyroiibHUKA.  OOOCHOBBIBAaTH, ONpPOBEpPraTh  C
rIoImaau MOMOIIBI0 KOHTPIPUMEPOB YTBEPHKIACHUS 0
[TPSIMOYTOJBHUKA. MPSAMOYTOJILHUKE, KBaJpaTe, paclo3HaBaTh BEPHBIE U

[pubmmxennoe HEBEPHBICYTBEPIKIACHNUS.

M3MEpEHNUe mromann | M3mepsATs M CTPOUTH C MOMOILIBI TPAHCIOPTUPA
buryp. [YTIBI, B TOM YHCJIE B MHOTOYTOJIbHUKE, CPaBHUBATh

IIpakTHyeckas paboTalyryiel; pacno3HaBaTh OCTPbIE, MPSAMBIE, TYIIBIE,
«[Inomans kpyra» pa3sBepHYTBIE yribl. PacmosHaBaTh, n300paxaTh

OCTPOYIOJIbHBIH, IPSAMOYIOJbHBINA, TYIOYIOJIbHBIH,
[pPaBHOOEIPEHHBIN, PABHOCTOPOHHUIN TPEYTOJIbHUKH.
Bbluncnate nmepuMeTp MHOTOYTOJIBHHKA, IJIOIIA[h
MHOTOYTOJIbHUKA pPa30MeHHEM Ha MPSMOYTOJbHUKH,
Ha paBHbIC (UIYpBI, KCHOJIB30BaTh METPUYECKHE
€AMHULBI I3MEPEHNS JJIUHBI U MIOIMIAIH.
Hcnonp3oBaTh MpHOMIKCHHOE M3MEPEHUE UIMH 1
MIomaaed Ha KiIeTdaTol Oymare, MpHOIMKEHHOE
M3MEPEHUE JUIMHBI OKPY>KHOCTH, IUIOLAAN KpyTra

Ilonoxure| Llenble uyucna. Monyns | IIpuBoauTH IpHUMEpPH! UCIONIB30BAHUS B PEAIbHOM
UIbHBI € H4HCIA, TEOMETPUYECKAsT PKU3HH MOJOXKHUTENBHBIX U OTPULATENBHBIX UYUCEIL.
oTpuIaTens [MHTEpHpeTanust  Moxyss. | M3o0paxkare menble dnCa, TOJIOXKHUTEIbHBIC |
Hble  4nCNIaUHUCIOBBIE TPOMEKYTKH. OTpHLIATENIbHBIE 4YHCIAa TOYKAMHM Ha YHUCIOBOHN
(40 u) [TonoxurenbHble UOpSMOM, HUCIIONB30BaTh YUCIOBYIO MPSIMYIO JJIS

OTpHLIATEIbHBIE yHca.| CpaBHEHHS YHUCEI.
CpaBHEHHE IOJIOKUTENbHBIX| [IpUMEHATH TpaBUIIa CPAaBHEHHs, YNOPAJOYMBATH
M OTPUIATENBHBIX  YHCEJL[IeJIbIe YHCIIA;HaX0IUTh MOAYNb YHCHA.
Apudpmernueckue nedctBusii PopMynHpoBaTh  NpaBWiIa  BBIYMCICHHS  C
C  IOJOXHUTEIbHBIMH U[TOJIOKUTETIBHBIMI 1 OTPHULATEIBHBIMH  YHCIIAMH,
OTPHULIATEIFHBIMU YHUCIAMH. HAXOIUTh 3HAQYEHHS YHCIOBBIX BBIPAKCHMH,
Pemenne TeKCTOBBIX 337124 [COAEPKAMMX AEHCTBUS C  TIOJIOKHUTEIBHBIMU U
OTPHULIATEILHBIMU YHCIIaMU.
IIpumeHATs CBOMCTBA CIIOKEHUS U YMHOXKCHMUS
ISt IpeoOpa3oBaHusl CyMM M IIPOM3BEACHUH

IIpencras | Pemenue TeKCTOBBIX | Mcmosb3oBaTh MH(MOPMALNIO, NPECTABICHHYIO B

leHue 3ajad, cofiepKalux [rabiniax, Ha AuarpaMmmax JUls pelieHust TEKCTOBBIX

maHHBIX (6

1)

ITaHHbBIE, PE/ICTABICHHbIC B
rabaumax u Ha

pagady U 3aJa4 H3 peanLHoﬁ JKU3HHU

ypuarpammax




Harnsona | IIpsmoyroabHbId Pacrio3naBaTh Ha YepTekax, pUCYHKaX,ONHCHIBATH
T [apaJuiesenumnes, KyO, [Mpamumy, TNpU3MY, IIJIMHAP, KOHYC, Iuap,
reoMeTpusl. |[IpHU3Ma, MUpaMuaa, KOHYC, [M300pa)xaTh UX OT PYKH, MOACIMPOBaTh U3 Oymaru,
@urypsl  BumIMHAP, Imap # cdepa. [UIACTWINMHA, TPOBOJIOKKM W aAp. IIpmBoxuts
mpoctpaHceT [M300paxkeHne MpUMEPBI 00BEKTOBOKPYKAIOIIETO MUPA, MMEIOIINX
Be(9) MIPOCTPAHCTBEHHBIX (HTryp. |[HOpMBI Ha3BaHHBIX TEIl.

[Tpumepst pa3BépTok | Mcmonp30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo,
MHOTOTPaHHUKOB, TpaHb, OCHOBAaHHE, BBICOTA, PaJUyC M JUAMETP,
LIMITMHIpa ¥ KOHYCAa. [pa3BEpTKA.
[IpakTnueckas padbora Wzyyare, MCronb3ys 3KCHEPUMEHT, HaOIIO/ICHHE,
«Coznanue MoJIeNield [M3MEpeHHe, MOJECIUpOBaHHe, B TOM  4YHCIE
[IPOCTPAHCTBEHHBIX KOMITBIOTEPHOE, U OMHCHIBATh CBOWCTBA HAa3BaHHBIX
buryp». TeJl, BBISBJIATH CXOJCTBA U pa3NIUUuUs: MEXKIY
[TonaTne 00bpEMa; SANHUIBIMAPAMAZION W TPHU3MOH; MEXKAYy IIIIHHIPOM,
m3MepeHnss 00peMa. OOBEMKOHYCOM H IIApOM.
MIPSIMOYTOJIEHOTO Pacrio3HaBaTh pa3BEpTKU Mapauleenunesa, Kyoa,
[apasuiesienuIe sa, KyO0a,[Tpu3MBbl, TTUPaMHUIbI, KOHYyca, LWIIHHAPA;
(bopmynel 00BEMa KOHCTPYHMpPOBATh TaHHBIE Tela M3 Pa3BEPTOK,
cozmaBath mx Moxenu. Co3maBate  MOAENH
MPOCTPAHCTBEHHBIX (GUryp (M3 Oymaru, poBOJIOKH,
MIacTUIIMHA U JIp.)
WsmepsiTb  Ha ~ MopeNsax:  JUIMHBL  pedep
MHOTOTPaHHUKOB, IMAMETp HIapa.
BoiBoguTh  (opMyny o00bEMa HPSMOYTOJIBHOTO
Mmapaenenunesa.
Brrancnars 1o (bopmymam: 00BeM
MPSIMOYTOJIEHOTO napaJuIeNenuIe 1a, KyOa;
MCIIONb30BaTh  CAMHHIBI HM3MEPEHHs  00BEMa;
BEIYUCIISATH OOBEMBI TEJ, COCTABJICHHBIX W3 KYyOOB,
MapaJuleJICIIMIIe/IOB; pelaTh 3aJaddl C PeabHBIMU
IMaHHBIMU

[ToBTopen | I[loBropeHue OCHOBHBIX| BBIUNCIATH 3HAYEHUS BBIPAKEHUM, COAEpKAILIUX
ue, MOHSTUH W METOJIOB KypPCOBHATYpallbHbIC, Hesble,  TOJIOKHUTENbHBIE |
0000IIeHNE (S 6 KIaccoB, 0000OIICHUE HOTPUIIATEIBHBIC  YHCIIA, OOBIKHOBEHHBIE u
CUCTEeMAaTH3 [CHCTEMAaTH3alus 3HAaHU I ImecsTHYHbIe JPOOH, BBINOJHATH IPE0Opa3OBaHMs
ars (20 o) [MUCeTT U BBIPAKCHUIA.

BeiOupars  croco0  cpaBHEHHMsS — YHCell,
BBIYHCIICHHH, MIPUMEHSTH CBOMCTBA
apr(MeTHISCKUX IeUCTBUI IS
[paMOHAM3AINH BBIYUCICHUH.

Pematp 3amaun W3 peanbHON JKM3HHM, MPUMEHSTDH
MaTeMaTHuecKhe 3HaHWs JJIs pelIeHHs 3a/jad u3
Mpyrux  mnpeaMeToB. Pemiath  3amauM  pa3HBIMU
croco0amu, CpaBHHBaTh,  BBIOMpAaTh  CIIOCOOBI
[peIICHNs 3a1auu.

OcylIecTBIATh ~ CaMOKOHTPOJIb  BBITIOJIHSIEMBIX|
IMeiCTBUI M CaMOIIPOBEPKYPE3YJIbTaTa BBIYUCICHUN

[Tpu pa3pabotke pabouell mporpamMmbl B TEMaTHYECKOM IUIAHUPOBAHHUM JOJKHBI OBITH

YUTCHBI
pecypcoB,

BO3MOXHOCTH  HCIIOJb30BaHUA

SBJTFOIIINX CA

y4eOHO-METOTMUYECKUMU

MaTepuasaMu

AIIEKTPOHHBIX  (LM(POBBIX) 00pa30BaTEIbHBIX

(MynbTUMETUIHBIE



IPOTPaMMBI, 3JICKTPOHHbIE YIEOHUKHU U 3aJaUHUKH, HJIEKTPOHHBIC OMOIMOTEKH, BUPTYyalbHbIC
1ab0paTOpUM, WTPOBBIC MPOTPAMMBI, KOJUICKIIUUA HUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB),
HCIIOJIB3YCMbIMH  JIA O6y‘-I€HI/ISI W BOCIIMTAaHUS Pa3JIMYHBIX TPYII HOHB3OBaTeHeﬁ,
NPEJCTAaBJICHHBIMA B AJICKTPOHHOM (IM(POBOM) BHJEC M PEATM3YIONIMMHU IUIAKTHYECKHUE
BosmoxkHocT  MKT, comepkaHMe KOTOPBIX COOTBETCTBYET  3aKOHOJATEIILCTBY 00
00pa3zoBaHuH.



IMPUMEPHAS PABOYAS TIPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI

LEJIN U3YYEHUA YYEBHOI'O KYPCA

Anrebpa sBIseTCA OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOM HIKOJBI: OHa OOecreyrBaeT
U3YYEHUE JPYTUX AMCLMILINH, KaK €CTECTBEHHOHAYYHOr'0, TaK U I'yMaHHUTAapHOI'O LIUKJIOB, €€
OCBOCHHME HEOOXOIUMO JUIsl TPOAOIDKEHHsT 00pa30BaHUs U B MOBCETHEBHOM Ku3HU. PazBurue
y o0ydJaromuxcs HaydyHbIX MPEACTaBICHUN O NMPOUCXOXKJIECHUHM U CYLIHOCTH alre0pandeckux
abcTpakiui, croco0e OTpaKeHHsI MAaTEMAaTHYECKONH HAYKOU SIBIICHUH U MPOIIECCOB B MPUPOJIC
U 00ILEeCTBe, POJIM MaTEMaTHYECKOr0 MOJEIMPOBAHUS B HAYYHOM IO3HAHUU U B INPAKTHKE
CcrocoOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS UM  KaueCTB  MBIIUICHUS,
HEOOXOJUMBIX JUI aJanTalMd B COBpeMEHHOM mudpoBom obmiectBe. M3ydeHnue anreOpsl
€CTECTBEHHBIM 00pa3oM 00ecrieunBaeT pa3BUTHE YMEHUs Ha0Jt0JaTh, CPAaBHUBATh, HAXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHO
00OCHOBBIBAaTh CBOM JICHCTBUS M BBIBOJBI, (OpMyIHpoOBaTh yTBepxkaeHus. OcBoeHHne Kypca
anreOpbl o0ecreynBaeT pa3BUTHE JOTMUECKOrO MBIIUIEHUS 00y4aroIluXcs: OHU MCIIOJIB3YIOT
JNENYKTUBHBIE WM  HHAYKTUBHBIE  pacCyXIeHus, 0000IIeHHE U  KOHKPETHU3ALHMIO,
abctparupoBaHue u aHaioruto. OOyueHue anreOpe MpeanoaraeT 3HAYMTEIbHBI 00BEM
CaMOCTOSITEJIbHON JIESTEIbHOCTH 00YyJaroIuXcs, I0O3TOMY CaMOCTOSITENIbHOE pelIeHHEe 3a/1au
€CTECTBEHHBIM 00pa30M SIBIISICTCS pean3auell esITeIbHOCTHOTO MPUHINIA 00ydeHHUS.

B crpykType mporpammbsl y4eOHOro kKypca «Amredpa» OCHOBHOW HIKOJbI OCHOBHOE
MECTO 3aHMMAIOT COJEp)KaTeIbHO-METOANYECKHe JHUHUU: «Yucna W BBIYHCIECHUNY;
«AnrebOpanyuecKkue BBIPAKECHUS»; «Y paBHEHHS U HEpaBeHCTBaY; «DyHkmmmy». Kaxxmas u3 atux
COJIEPKaTEbHO-METOUUYECKUX JIMHUM pa3BUBAETCSd Ha MPOTSKEHUU TPEX JIET U3YyYEHUs
Kypca, €CTECTBEHHBIM 00pa30M MepeIuieTasch U B3aUMOJCHCTBYS C APYTUMHU €ro JIUHUSIMU. B
XO0JIe M3y4eHHUsl Kypca OOydarolMMCs HPUXOAMTCS JIOTUYECKH PacCy’KAaTh, HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBsI3u ¢ 3TUM LiesnecooOpa3HO BKIIOYUTH B IPOTrpaMMy
HEKOTOpPbIE€ OCHOBBI JIOTMKH, IPOHM3BIBAIOIIME BCE OCHOBHBIE DPAa3/€ibl MaTeMaTHYECKOro
0o0pa3oBaHMsl U CIIOCOOCTBYIOIIME OBJIAJCHHUI0O OOYYaIOLMMUCS OCHOB YHHMBEPCAIbHOI'O
MaTeMaTUYeCKOro si3blka. TakuM oOpa3oM, MOKHO YTBEpXKAaTb, YTO COAEpPKATEIbHOM u
CTPYKTYpPHOM 0COOEHHOCTBIO Kypca «Anredpay sBISIETCS €ro MHTErPUPOBAHHbBIN XapakTep.

Copnepxanue nuHuUU «Yucina M BBIYUCIEHUS» CIY)KUT OCHOBOM i JajbHEHIIero
U3y4eHHs] MaTeMaTHKH, CIOCOOCTBYET PAa3BUTHIOY OOYYArOIIMXCS JIOTMYECKOIO MBIIUICHUS,
(OpMHUPOBAHNIO YMEHUS MOJIb30BATHCS AITOPUTMAMHU, a TaKkKe IPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOMMBIX JIJIsI IOBCEIHEBHON >KM3HU. Pa3BUTHE MOHATHUS O YUCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAlMOHAIBHBIMM UM HPPALUOHAIBHBIMH YHCIIaMH, (OPMUPOBAHUEM
IpEJICTaBICHUN O JEHCTBUTENBHOM YHCie. 3aBEPIICHNE OCBOCHUS YNCIOBON JTMHUHM OTHECEHO
K CTapIlIeMy 3BeHy OOIIero o0pa3oBaHMsL.

Conepkanue JBYX aireOpandeckux JIMHUM — «AJreOpandyeckue BBIPAKECHUS» U
«YpaBHEHHsI W  HEPABEHCTBa»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Y  OOyYaroumuxcs
MaTeMaTHUYECKOTO arrmapara, HeOOXOAMMOTo MJs PEIIeHUs 3a7ad MaTeMaTHUKH, CMEKHBIX
MPEMETOB M TPAKTUKO-OPHUEHTHUPOBAHHBIX 3a7lad. B OCHOBHOU mIKOIEe Y4eOHBIM MaTepuan
TPYOIUPYETCST BOKPYT pallMOHAIBHBIX BBIpAKEHUN. AnredOpa NEeMOHCTPHpPYET 3HAYCHUE
MaTE€MaTUKHU KakK si3bIKa JJI1 MOCTPOCHHS] MAaTEMAaTUUYECKUX MOJENIel, OMUCaHusl MPOLECCOB U
SBJIEHUH peaibHOTO MUpa. B 3a1aun o0ydyeHus anredpe BXOAIT Takxke AajbHEHIIee pa3BUTHE



QITOPUTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YacTHOCTH, Uil OCBOGHHUS Kypca
MHPOPMATUKH, W OBJIAJICHUE HaBbIKAMU JEIYKTUBHBIX paccyxkieHuil. IIpeoOGpa3oBanue
CHUMBOJBHBIX (OPM BHOCHUT CBOW CHEHU(PHUUECKUI BKJIAL B pa3BUTHE BOOOpaKEHUS,
CHOCOOHOCTEHM K MaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanne  (QyHKIMOHAIBHO-rpaUUYEeCKOl JIMHMM  HALEIEHO Ha  IOJy4eHUe
NIKOJIbHUKAMH 3HAHUHN 0 (PYHKIMAX KaK BaKHEHIICH MAaTEeMAaTUYECKOW MOJIEIH ISl OTIMCAHUS
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB M SBICHUH B mpupoje u oOumectBe. M3yuenue
3TOr0 Marepuaja CIIOCOOCTBYET pa3BUTHIO y OOy4aroIIMXCS YMEHHS HCIIOIb30BaTh
pa3IMYHbIC BHIPA3UTENbHBIC CPEJCTBA S3bIKA MATEMAaTHKU — CIIOBECHBIC, CHMBOJIMYECKHUE,
rpaduyeckrue, BHOCUT BKJaJ B (OPMUPOBAHME MPEJCTABICHUH O pPOJM MaTEMATUKU B
Pa3sBUTHU IMBHUJIM3AIMUA U KYJIbTYPBI.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CormacHo yyeOHOMYy TutaHy B 7—9 Kkiaccax u3ydaercs Y4eOHBIH Kype «AmreOpay,
KOTOPBI BKIIIOYAET CJIEIYIOIINE OCHOBHBIE pa3zieibl coiepxaHus: «Hucna v BbIUHUCICHU,
«AnreOpanuecKkue BBIPAKEHU», «YPABHCHHS U HEPABCHCTBA», «DYHKITUW.

VYueOHblil TUIaH Ha u3y4deHue anreOpbl B 7—9 kilaccax OTBOAUT HE MeHee 3 y4eOHBIX
4acoB B HEJIENIO B TEUEHHME KaKJIOTO roja oO0y4deHMs, BCEro 3a TpH rojpa oOyuyeHuss — He
meHee 306 y4eOHBIX 4acoB.

COHEPXAHMUE YUEBHOI'O KYPCA (I10 'OJAM OBYYEHUA)

7 kiacce

Yucna u eviuucinenusn

Payuonanvuvie uucaa

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0] OT OIHOU (OopMBI 3amucu apodeit K
npyroii. IloHsiTHE  palMOHAIBHOTO  YMCIA, 3alKlCh, CpPaBHEHHE, YIOPSAIOYHBAHUE
palMoHAIBHBIX 4YHCell. ApudMeTHdeckue JEUCTBUS C pallMOHAIBHBIMHM 4uciIaMu. Perienue
3a/1a4y U3 pealbHON MPAKTHUKU HA YacTH, Ha APOOH.

Crenens ¢ HaTypaJbHBIM IOKa3aTeIeM: OMpeiesieHue, Tpeodpa3oBaHnue BHIPAKECHHUN Ha
OCHOBE OTIpeJIeNIeHHs, 3aM1Ch OONBIIKX Yyrcel. [[poreHTsl, 3auch MPOIICHTOB B BUAE IPOOH U
JIpoOu B BHUJIE MPOIEHTOB. TpH OCHOBHBIE 33aJ]a4M Ha MPOIEHTHI, PEIICHUE 33/1a4 U3 PeabHOM
npakTuku. [IpuMeHeHue NMpU3HAKOB JEIUMOCTH, Pa3JI0K€HHE HAa MHOXKUTEIH HaTypajbHBIX
yrcen. PeanbHble 3aBUCIMOCTH, B TOM YHCIIE TIpSIMasi U 0OpaTHasi MPOMOPIIHOHATBHOCTH.

Aneebpauueckue 6vlpasicens

[lepemeHHbIE, YMCIIOBOE 3HAYEHHE BBIPAKEHUS C MEepeMEHHOM. JlomycTuMble 3HaUYEHUS
nepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXIy BEIUYMHAMH B BUAEC (DOPMYIIBL
Beruucnenuss nmo dopmynam. IlpeoOpa3zoBaHrne OYKBEHHBIX BBIPAKEHUN, TOXKICCTBEHHO
paBHBIC BBIPAKEHUS, MIPaBUIIa MPEOOPa30BaHMs CyMM M MPOU3BEICHUHN, PaBUiIa PACKPBITHS
CKOOOK M TpUBEACHHS TOAOOHBIX ciaraeMbiX. CBOWCTBA CTEMEHH C HATYPAIbHBIM
nokazatesneM. OgHowieHbl U MHOrouwleHbl. CreneHb MHorousjeHa. Cio)KeHue, BBIYMTAHHE,
YMHOXKE€HHE MHOTOWIEHOB. DOpMyIIbl COKPAILICHHOTO YMHOKEHHUSI: KBAAPAT CYMMBI U KBaJpaT
pazHocTu. @opmyJsia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWICHOB HA MHOKHUTEIIH.

Ypaenenus



VYpaBHeHHe, KOpPEHb  ypaBHEHHWs, TMpaBWiIa  OpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWJIBHOCTh YPaBHECHUH.

JInneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO ypaBHEHWS,
peuieHne JUHEHMHBbIX ypaBHEeHMH. CocTaBjieHHME YpaBHEHHMH MO YCJIOBHUIO 3ajayu. Permenue
TEKCTOBBIX 33J1a4 C MOMOILBIO YPaBHEHHI.

Jlunelinoe ypaBHEHHUE C IBYMs MEepeMEHHBIMU U ero rpaduk. Cucrema AByX JTHMHEHHBIX
YpaBHEHUU ¢ IBYyMsl TMepeMeHHbIMU. PelieHue cuctemM ypaBHEHHUI CIOCOOOM IMOACTaHOBKHU.
[Tpumepsl pelieHnss TEKCTOBBIX 3a/1ad C IMOMOILIBIO CUCTEM YPaBHEHMIA.

Koopounamer u epaghuxu. @ynxyuu

Koopaunara Touku Ha nipsmoil. YucnoBbIe TPOMEKYTKH.

PaccrossHne Mexay AByMs TOYKaMH KOOPAMHATHOW IIPSMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca U opMHaTa TOYKH Ha
KOOpAWHATHOH 1iockoctu. [Ipumeps! rpadukoB, 3agaHHbIX (Gopmynamu. YreHue rpaduxos
peanbHbIX 3aBucumocted. [lonsarue dynkumu. ['padux (ynkmuu. CpoiicTBa (QyHKIHIA.
JIuneiinas pynkuus, e€ rpaduk. I'paduk dynkunu y =IxI. I'paduueckoe pelmeHne TMHENHBIX
YPAaBHEHUI U CUCTEM JIMHEHHBIX YPABHEHUMN.

8 kaace

Yucna u eviuucienus

KBanparusiii kopenb u3 uucina. [lonstue o0 umppanuoHanbHOM uucie. [lecsiTuuHble
npUOJIMKEHNsT UPPALMOHATIbHBIX Yncen. CBOWCTBA apu(PMETHUECKUX KBAJIPATHBIX KOpPHEH H
UX TpUMEHEHHWE K MpeoOpa3soBaHMIO YHCIOBBIX  BBIPQKEHMM M BBIYUCIICHUSM.
JleliCTBUTENbHBIE YHCIIA.

CreneHs ¢ 1eNIBIM [T0OKa3aTeneM 1 ee cBoiicTBa. CTaHIapTHAS 3alUCh YUCIIA.

Aneebpauueckue evipasicenus

KBazpaTHblil TpEXUJIEH; pPa3JI0KEHNE KBAIPATHOIO TPEXWIEHA HA MHOKUTEIIH.

Anrebpanueckast apoOb. OcHOBHOe CBOMCTBO anredOpamueckoil apodu. CiioxkeHue,
BbIUHMTaHUE, YMHOXKEHHE, JIeJIeHHE alireOpandeckux podeil. PanmoHanbHble BBIpAXKEHUS U UX
npeoOpa3oBaHue.

Ypasuenus u nepasencmea

KBanparHoe ypaBHeHue, ¢opmyna KOpHeW KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHMH, CBOASIIMXCA K JMHEWHBIM M KBajapaTHeIM. lIpocreiimme npoGHO-
palMOHAJIbHBIE YPABHEHMS.

I'padmueckas uHTEprIpeTalvsl YpaBHEHUM C IByMSI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YPaBHEHHUI C JBYMsI llepeMEeHHbIMU. [IpuMeEpBI perieHnsi CUCTeM HEIMHEWHBIX YPAaBHEHHMH C
JBYMsI TIEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3a/1a4 alredpanyeckuM crocoooM.

YucnoBble HEpaBeHCTBA W WX CBOWCTBA. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCHIBHOCTS HepaBeHCTB. JIuHeiiHble HepaBeHCTBa C OJHON mnepeMeHHOH. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM.

DyHryuu

[Tonstue Gynkunu. O61acTh ONpeesaeH sl U MHOKeCTBO3HaUeHU GyHKIUH. CrocoOsl
3aJaHusl (QYHKIUH.

I'padux Gpynkiuu. Urenue cBoicTB GyHKIMU TO €€ rpaduky.

[Tpumeps! rpadukoB GyHKIUI, OTPAKAIOLUIUX PeaIbHbIE TPOLIECCHI.



DyYHKIMH, OMUCHIBAIOIINE MPIMYI0 U OOPAaTHYIO MPOMOPIHOHATBHBIC 3aBUCUMOCTH, MX
rpadukn. Oynkunn y=x%, y=x>, y= x, y=Ix L. [paduueckoe pelIcHHE yPaBHEHHI U CHCTEM
YpaBHEHUM.

9 ki1acc

YHucna u evruucnenus

JleficTBUTEIbHBIC YUCTIA

ParnmonanbHbIe yuciia, HPpPALMOHATIBHbIE YUCIIA, KOHEYHBIE U OECKOHEUHBIE eCATHYHBIC
Ipobu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN;, JACHCTBUTEIbHBIE YHUCIIAa KaK OECKOHEYHbIE
JIecsTUUHble poOu. B3auMMHO  OJHO3HAYHOE COOTBETCTBUE MEXKIYy MHOMXKECTBOM
JIEUCTBUTEIIbHBIX YHMCENT U KOOPJAUHATHON IMPSIMO.

CpaBHeHHE JEHCTBHUTENBHBIX YUCEll, apu(PMETHYECKUE ACUCTBUS C JCHCTBUTEIHHBIMU
YUCJIaMH.

W3mepenus, NpuOIMKEHNs, OLIEHKH

Pa3mepbl 00BEKTOB OKpYXKAIOLIETO MUpA, JAJIUTENBHOCTh INPOLIECCOB B OKPYKAIOIIEM
MHUpe.

[TpubmmkeHHOE 3HAYEHHE BETUYMHBI, TOYHOCTh NpuOmmkeHus. OKpyrjieHHe 4YHCell.
IIpuknaka U OLIEHKA pe3yJbTaTOB BBIYHUCICHUN.

Ypasnenus u nepasencmea

YpaBHEHHUs C OTHOU IIEPEMEHHOU

JInnelinoe ypaBHeHue. PemieHne ypaBHEHNH, CBOJAIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOJAINMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TpPEThbEHd M YETBEPTOM CTENEHEU
Pa3NoKEHNEM HAMHOKHUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHWH. PelieHue TEKCTOBBIX 3a1ad
anreOpandeckuM METOIOM.

CucreMsl ypaBHEHUN

VYpaBHeHHE C ABYMs MEPEMEHHBIMU M ero rpaduk. PemieHue cucteM ABYX JTHUHEHHBIX
YpaBHEHUHN C IBYyMs IIEpEMEHHBIMU. PellleHne cUCTeM IBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHENHOoe, a Apyroe — BTOPOM CTeNeHU. ['papuueckas HHTEpIpeTalysi CUCTEMbl YpaBHEHUN
C ABYMs IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a7a4 anreOpandecKuM CriocoOOM.

Hepasencra

HucnoBsle HEPABEHCTBA M MX CBOWCTBA.

PemieHne nuHENHBIX HEPABEHCTB C OJHOW INEpEeMEHHOW. Pemenue cucrem JIMHEWHBIX
HEpaBEHCTB ¢ OAHOHN mepemeHHOU. KBanparHele HepaBeHCTBa. ['paduueckas uHTeprpeTrarus
HEPaBEHCTB M CHUCTEM HEPABEHCTB C IByMsI IIEPEMEHHBIMHU.

DyHxyuu

KBangpatnunas ¢ynkuus, e¢ rpapuk u cBoiictBa. IlapaGosa, KOOpIUHATHI BEpIIMHBEI
napaboJIbl, OCb CHMMETPHUHU 1TapadoJIb.

G _ _ 3 N
I'padukn bynxumii: y =kx,y =kx+b,y =x/x,y =x",y =V X, y=Ix1 u ux cpoiicTsa.
unJZOGble nOCJZ@dOG(lmeJleOcmu
OHpC}IeJ'IeHI/Ie %1 CHOCO6BI 3aJaHUsI YUCIIOBBIX HOCJ'IC)IOBaTeJ'IBHOCTeﬁ

[ToHsiTHE YMCIOBOM MOCIIEI0BATENILHOCTH. 3aJaHUEIOCIIEI0BATEIbHOCTH PEKYPPEHTHON
bopmynoit u popmMyIoi n-ro dsaeHa.



Apudmernueckas 1 TeOMETpHUUECKasi MPOTPECCHH

Apudmernueckass M reoMmerpuueckas —nporpeccuu.  DopMmynbl  n-ro  4ieHa
apu(METHUECKON U TeOMETPUYECKOM MPOTPECCH, CYMMBI MIEPBBIX 7 YJICHOB.

N300pakeHre 4wieHOB apu(pMETHUYECKONH M I'eOMETPUUYECKON Iporpeccuil TOUKaMHu Ha
KOOpPJMHATHOM TUIOCKOCTH. JINHEMHBIN U SKCIIOHEHIIMANIBHBIN pOcT. CII0KHBIE NPOLIEHTHI.

INJIAHUPYEMBIE INPEIMETHBIE PE3YJIbTATBI OCBOEHUA
IMPUMEPHOM PABOYEN ITPOT'PAMMBI KYPCA (IT0 TOZAMOBYYEHMUS)

OcBoenne yueOHOro Kypca «AmnreOpa» Ha ypOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
JOJDKHO — o0ecrieunBaTh  JOCTIDKEHHE — CICIYIOIUX — MPEIMETHBIX  00pa3oBaTelbHBIX
pE3yJIbTaTOB:

7 kace

Yucna u evivucnenusn

*  BrimonHsATh, coueTas yCTHbIE U MHUCbMEHHBIC PUEMBI, apU(PMETUYECKHIE TCHCTBHS
C pPalMOHAIHBIMU YU CIIAMH.

*  Haxonauth 3HaueHMs] YUCIIOBBIX BBIPAXXEHUI; IPUMEHSTh pa3HOOOpa3HbIe CHOCOOBI
U TIPUCMBI BBIYMCICHUS 3HAYEHUH NIPOOHBIX BBIPAKEHUH, COJEpKAaluX OOBIKHOBEHHBIC M
JeCATUYHbIE TPOOH.

* Ilepexomuth OT oOAHON GopMBI 3amucu yHucea K JApyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B UYAaCTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOB).

* CpaBHUBaTh U YHOPSIOYMBATH PAllMOHAIBHBIC YUCIIA.

*  Okpyriare yucia.

*  BbInonHATH NPUKUIAKY M OLEHKY pe3yjbTaTa BBIYMCICHHUH, OLIEHKY 3HAuYeHUH
YHCIIOBBIX BBIPAKEHUIH.

*  BBINONHATE ASHCTBHS CO CTENCHAMH C HATYypaJbHBIMU TIOKA3aTEISIMH.

* IlpuMmeHsaTh NpHU3HAKK JEIUMOCTH, pa3lI0KEHHE HAa MHOXHUTEIM HaTypajbHbBIX
YuCcel.

* Pemarts mpakTHKO-OpUEHTHPOBAHHBIC 33/1a4H, CBSI3aHHBIC C OTHOIICHUEM BEJIHYHH,
IPONOPLHUOHATBHOCTBIO BEIMYHH, NMPOLEHTAMHU; HHTEPIPETUPOBATh PE3yJIbTaThl  PELICHHS
3a/1a4c y4ETOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH pacCMaTpUBAEMbIX OOBEKTOB.

Anzebopauueckue evipasriceHus

* MHcrnonb3oBarh anreOpanyecKkyr0 TEPMHUHOJIOTMIO M CHUMBOJIHMKY, NMPUMEHSTh €€ B
IIPOLIECCE OCBOEHMS Y4eOHOT0 MaTepuania.

* Haxonuth 3HaueHUs OyKBEHHBIX BBIPAXEHUH MpPHU 3aJaHHBIX 3HAUCHHSIX
NIEPEMEHHBIX.

* BeimonHATe npeoOpazoBaHMs 1LEIOT0 BBIPAKEHHMS B MHOTOWIEH INpPHUBEIEHUEM
NOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

*  BHINONHATE YMHOXKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOWIEHA Ha MHOTOYJICH,
OPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

*  OcyecTBIATh PA3JI0KEHHNE MHOTOWIEHOB HAa MHOYKUTENIN C IMOMOIIBIO0 BHIHECEHUS
3a CKOOKM OOINEro MHOXHTENS, TPYNIHPOBKH ClAaraeMbIX, TPUMEHEHUs (opMyI
COKPAIIIEHHOTO YMHOEHHSI.



* Ilpumensats npeoOpa3oBaHHs MHOTOUYICHOB MJIs PEIICHHUS PA3NMYHBIX 3334 U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaTbHON NPAKTUKH.

* Hcnosb30oBarh CBOWCTBA CTENEHEHM C  HATypaJbHBIMU IIOKA3aTENAMU  JJIS
npeoOpa3oBaHus BBIPAKECHUN.

Ypasenenus u nepasencmea

* Pemars nuHeliHbIE ypaBHEHUS C OJHOW NMEPEMEHHOM, IPUMEHSS MPABUJIA IIEPEX0/1a
OT HCXOJHOI'0 YpaBHEHHSI K PaBHOCHIBHOMY eMy. IIpoBepsATb, SIBISETCS JU YKCIO KOPHEM
YpaBHEHHUS.

* Ilpumensats rpaduyeckue METOAbl NPU PEIICHUHU JUHEHHBIX YpaBHEHHH U HUX
CUCTEM.

* IlopOuparb mpuMepsl Hap YUCEN, SIBISIOMIUXCS PEIICHUEM IHIICHHOTO YpaBHEHHUSI C
JIBYyMsI TIEPEMEHHBIMH.

* CrpouTh B KOOPAMHATHOHM IJIOCKOCTU TpadUK JTUHEHHOrO ypaBHEHHUS C ABYMS
MEPEMEHHBIMH; MOJIb3YSICh TPaPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YpaBHEHHUSI.

* Pemarh cucteMbl ABYX JIMHEWHBIX YpPAaBHEHHH C JBYMSI NEPEMEHHBIMH, B TOM
qucne rpaduyuecku.

* CocraBisaTh U pelIaTh JIMHEHHOE YPAaBHEHUE UM CUCTEMY JIMHEHHBIX YpaBHEHUH 110
YCIIOBHIO 3aJ]a4, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1auyd IOJIyYEHHBIN
pe3yibTar.

Koopounamer u epaghuxu. @ynxyuu

* UM3oOpaxkaTh Ha KOOPAMHATHON NPSIMONW TOYKHU, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, Jy4d, OTPE3KH, HWHTEPBaJbl, 3alUChIBATh YHWCJIOBBIE MPOMEKYTKA Ha
anreOpanvyeckoM SI3bIKe.

e OtmeuaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKH MO 33JaHHBIM KOOPJAMHATAM; CTPOUTH
rpaduxu nuHedHbIX GyHKIUi. CTpouTh rpaguk GyHKIuu y = [x [

e OmnuceiBaTh ¢ MOMOIIbIO (PYHKIMNA W3BECTHBIE 3aBHCHUMOCTH MEXKIY BEIMYUHAMMU:
CKOpPOCTb, BpEMsl, PACCTOSHUE; LIEHA, KOJUYECTBO, CTOUMOCTh; POU3BOJUTEIBHOCTb, BPEMS,
00BbEM pabOTHI.

*  HaxoauTs 3HaueHue QyHKIIUU TTO 3HAUCHUIO €€ apTyMEHTa.

* Ilonumars rpaduueckuit cmoco0 TMpeacTaBIeHUS W aHamu3a HHPOpPMAINH;
W3BJICKATh W HHTEPIPETUPOBATH HHPOPMAIMIO W3 TpapUKOB peaTbHBIX TMPOILECCOB U
3aBUCUMOCTEN.

8 kuace

Yucna u éviyucnenusn

* lcnonb3oBaTh HavaJbHbIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEIN
JUTSL CPABHEHUSI, OKPYTJICHUSI U BBIYMCIICHU; N300pakaTh JEHCTBUTENbHBIC YUCIIAa TOUKAMH Ha
KOOPJIMHATHON MPSMOM.

* IlpumeHsTh TOHSATHE  aApPUPMETUYECKOTO  KBAJAPATHOTO  KOPHS;  HAXOJUTh
KBaJpaTHbIE KOpDHH, HCHOJB3ysl TpPH HEOOXOAMMOCTH KalbKYISATOP; BBIMOIHATH
npeoOpa3oBaHMsl BBIPAKEHUHM, COJEPKAIUX KBaJpaTHbIe KOPHH, WCIIONb3ysl CBOMCTBA
KOpHEH.

* Hcnonb3oBarh 3amucu OONBIIUX W MaJbIX YUCEN C TIOMOIIBIO JECATUYHBIX Apobeit
u creneHer uncaa 10.

Anzeopauueckue eviparicenHusn



* [IpuMeHATH MOHATHE CTENEHH C IENBIM MOKAa3aTelIeM, BBIOJHITH IPEOOpa30OBaHUS
BBIPKEHUM, COAEPKALUX CTENEHU C LIEJIbIM MTOKa3aTeJIEM.

*  BbINOAHATE TOXAECTBEHHBbIE IPEOOPA30BAHMS pALMOHAIbHBIX BBIPAKEHUN Ha
OCHOBE IIPaBWJI ACHCTBUIA HAJl MHOTOWICHAMHU U alreOpandeckuMu ApoOsSMH.

*  PacknanpiBaTh KBaJpaTHBIM TPEXUJIECH HA MHOXKHUTEIIN.

* Ilpumenars mnpeoOpazoBaHMS BBIPAKCHHHA JJIsI PELICHHUS Ppa3IMyYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEJIMETOB, U3 PEAJIbHON NMPAKTUKU.

Ypaenenus u nepasencmea

* Pemarp sMHEHHBIE, KBaJApAaTHbICE YPAaBHEHUS U PALMOHAIBHBIE YpaBHEHMS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPaBHEHUM C IByMsI I€PEMEHHBIMHU.

e IIpoBOauTh MpOCTEHIINE UCCIEIO0BAHMUS YPAaBHEHUM U CHCTEM ypaBHEHUH, B TOM
quciIe ¢ MPUMEHEHUEeM TpaduyuecKux MpeacTaBIeHH (ycTaHABIUBATh, UMEET JIM ypaBHEHHE
WIM CUCTEMA YPABHEHUM PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

* Ilepexoauts OT cioBecHOU (HOPMYIUPOBKH 3a7auu K €€ alnredpandeckoil MoJIeinu ¢
IIOMOUIbIO COCTaBJIEHUS YPAaBHEHMsS WM CHUCTEMbl YpaBHEHMH, WHTEPIPETUPOBATh B
COOTBETCTBUHM C KOHTEKCTOM 3a/1aui MOJYYEHHBIM pe3yJbTar.

e IlpumeHsATHP CBOWCTBA YMCIOBBIX HEPABEHCTB JUJIi CPABHEHHUSA, OLEHKH; pelaTh
JUHCHHBIC HEpPaBEHCTBA C  OJIHOM IEPEeMEHHOW M WX CHCTEMBI; J1aBaTh TIpapuUecKyro
WJUTFOCTPALIMIO MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

e[lonumaTh W WCIOJIB30BaTh (PYHKIMOHAIBHBIC TIOHSITHS W S3BIK  (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAUEHUS); ONPENENATh 3HAaYeHHE (YHKIUHU 10 3HAUYEHUIO apryMEHTa;
OTIpeNIeNIATh CBOWCTBA (PYHKIUU IO €€ TpaduKy. _

* Ctpouth rpaduKku dIeMeHTapHbIX (GyHKUMHA Bupa y=k/x, y =x. y=x°, y=w" x,y =IxI;
OIKMCHIBATh CBOMCTBA YHCIIOBOH (DYHKITHH 11O ¢ rpaduKy.

9 kaace

Yucna u eviuucnenusn

* CpaBHUBATh U yIOPSII0YMBATh pallMOHATIbHBIE U UPPAIlMOHAIbHBIE YHCIIA.

* BemonsaTe apudmeTnyeckre ASUCTBUS C pallMOHAIBHBIMU YUCIIAMH, COYETasi YCTHbIE
U MIMCbMEHHBIE PUEMBI, BBIMOIHATH BEIYUCICHHS C UPPALMOHATIBHBIMHU YHCIIaMHU.

*HaxonuTe 3HaueHHs CTENEeHEeW ¢ IEeNbIMM IOKa3aTeIsIMM U KOPHEW; BBIYMCIATH
3HAUEHUS YUCIIOBBIX BBIPA)KEHUH.

* OKpyTJIATh EHCTBUTENIBHBIE YKCIIA, BBIIOJIHATH NPUKUIKY PE3yJbTaTa BBIYMCICHUH,
OILICHKY YHCJIOBBIX BBIPAKEHUH.

Ypaseuenus u nepagencmea

*Peiath JMHEHHbIE W KBaJApaTHBIE YpaBHEHMs, ypaBHEHUS, CBOJASILUECS K HUM,
npocTeiiye ApoOHO-paluOHAIbHBIE YPABHEHUS.

* PemiaTh cucTeMbl ABYX JIMHEMHBIX YPAaBHEHHUH C IBYyMSI IEPEMEHHBIMHU M CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIIACTCS JTUHEUHBIM.

*Pemate TeKCTOBBIE 337a4yM anreOpandeckuM CHocoOOM € TMOMOIIbI COCTaBICHUS
YPaBHEHHUS WJIM CUCTEMBI IBYX YPAaBHEHUH C IByMSI IIEPEMEHHBIMH.

* [IpoBoauTh IpOCTENILINE UCCIIEOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE
C NMpUMEHEHHeM TIpaduyecKuX MpeJCTaBIeHUN (yCTaHABIMBATh, UMEET JIU ypaBHEHHE WM
CUCTEMa YpaBHEHUMU peIleHusl, €ClIU UMEET, TO CKOJIbKO, U TIp.).



*Pemiare cucTEMBl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIKE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PELICHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM MPSIMOH,
3aIIUCBIBATh PELICHUE C ITOMOIIBI CHUMBOJIOB.

* Mcrionp30BaTh HEPaBEHCTBA IIPU PEILICHUN PA3JIMYHBIX 3a/a4.

Dyukyuu

. Pacnio3HaBaTh (YHKLIMM M3YyYEHHBIX BHJIOB.
[Toka3piBaTh CXEMATUYECKH PACIIONOKEHHE HAa KOOPIMHATHOW IUIOCKOCTH IpaduKOB (DyHKITHIA

Buma: y = kx, y = kx + b, y =Xk’y - axz-l-bx+c,y=x3,y=\/_x,y=IxIB
3aBHCUMOCTH OT 3HAUYCHHI KOA(PPHUIMEHTOB; ONUCHIBATh CBOMCTBA (PYHKIUH.

* CTpouTh M M300pakaTh CXEMATUUECKH I'papUKH KBAJAPATUUHBIX (YHKIHHA, OMHUCHIBATH
CBOWCTBA KBaIpAaTUYHBIX (DYHKIHI 10 UX rpadukam.

*PacioznaBate KBajpaTMuHyl0 (GyHKOUIO 10 (GopMmylie, TPHBOAUTH IPHUMEPEI
KBaJIpaTU4HBIX (QYHKINI U3 peanbHON KU3HU, (PU3UKH, TEOMETPHH.

Apugpmemuueckana u zeomempuueckan npozpeccuu

* PacnoznaBate apudmMeTHdeckyr0o M TEOMETPHUYECKYI0 MHpPOTPECCHH TPH  Pa3HbBIX
crioco0ax 3a/laHusl.

* BoIMONHATS BBIYUCICHUS C UCIOIBb30BaHUEM (POpMYIT 72-TO 4jieHa apu(PMETHUECKON H
reOMETPUYECKON TPOTPECCUil, CyMMBI TIEPBBIX 7 YJICHOB.

* M300pakaTh 4IeHBI OCIEA0BATEIbHOCTH TOYKAMH Ha KOOPIMHATHOHN IJIOCKOCTH.

* Pemmate 3amaum, CBSI3aHHBIE C YMCIIOBBIMH IIOCIIEIOBATEIBHOCTSIMHU, B TOM YHCIE
3a[1a4d U3 PEATbHOM KHU3HH (C HCIIOIB30BAaHUEM KAIIBKYIATOPA, HU(POBBIX TEXHOJIOTHHA).



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (II0 T'OAAM

OBYYEHUAA)
7 knacc (He menee 102 u)
HasBanue ONEeKTPOHHBI
pa3zena OcHOBHOE cofep)KaHue OCHOBHBIE BHIIBI ICATEIEHOCTH e (undpossie
(Tembl)(4ucio o0yJaromuxcs oOpazoBaTens
JacoB) HBIE PECYPCHI)
Yucna n Ilonstue paumonansHoro | CucremMaTH3MpoBaTh W oO0Ooram@arb 3HaHUS 00
BBIYMCIICHUS. [ducia.  Apudmernyeckne |00BIKHOBEHHBIX u JIECATHYHBIX Jpo0sIX.
ParoHanbHbI ejeicTBHA ¢ [CpaBHUBAThH u YIOPSI0OYMBATH Jpoow,
qrca PAallMOHAJIBHBIMU YHUCIAMH. [IPE0Opa30BbIBasi MPU HEOOXOJUMOCTH JCCSITUYHBIC
(25 ) CpaBHeHuUE, ITpoOU B OOBIKHOBCHHBIC, OOBIKHOBCHHBIC B
yTIOpsIIOYMBAHUE ecsiTUYHbIE, B YaCTHOCTH B  OECKOHEYHYIO

pallOHAIbHBIX YHUCEIL.
CreneHb C HATypaTbHBIM
TMoKa3aTeIIeM.

Pemrenne ocHOBHBIX 3aj71a4
HA JApOOH, TIPOLECHTH U3
[pEAIbHOM MPAKTUKH.
[Ipu3naku JCTTUMOCTH,
PA3JI0KEHUS] HAa MHOXKHUTEIU
HaTypaTbHBIXUHCE.
PeanbHble  3aBHCHUMOCTH.
[psimas u obpaTHas
[IPONOPLUOHATIEHOCTH

IMeCSITUIHYIOAPOOE.
[IpuMeHaTh pa3HOOOpa3HBIE CITOCOOBI M TIPHEMEBI
BEIYUCIICHUST 3HAYCHWH JPOOHBIX BEIpAKCHUH,

COIEPIKAINX OOBIKHOBEHHBIC U  JCCSATUYHBIC
Inpo6u: 3aMEHSTh npu HE00XOIMMOCTH
NEeCATUYHYIO Ipo0b OOBIKHOBEHHOM u
OOBIKHOBEHHYO JIECATUYHOM, TPUBO/TATH
BeIp@XXKCHUE K Qopme, Haubosee yHOOHOW s
BBIUUCIICHHH, peoOpa3oBbIBATH JIpoOHBIE
BBIDOKCHUSI HA  YMHOXCHHE W JICJICHHE

ITEeCSITUYHBIX Apo0Oeii K JCHCTBUSM C LICIBIMU
UHCIIaMU.

[IpuBoanTs YMCIOBBIE W OYKBCHHBIC MPUMEPHI
CTCTICHH C HATYPaJbHBIM MOKa3aTeneM, OOBSICHSS
SHAUEHUS OCHOBAHUSl CTENEHW M IOKa3aTens
CTENEeHH, HAXOIUTh 3HAUECHUs CTeleHel Buja a”

(a

mo0oe  palMoHaIbHOE n
HaTypajIbHOE YHUCIIO).

[TonuMaTh cMbICH 3amMCH OOJBLIMX YHUCET C
MOMOIIBIO IECSITUYHBIX Ipo0eit 1 cTeneHeil yncna
10, IPUMEHATH UX B PEATbHBIX CUTYalUAX.

[TpuMeHsATh NPU3HAKK IEIMMOCTH, PA3JI0KEHUS
Ha MHOXKUTEIH HaTypaJIbHBIX YUCEL.

Pematp  3amaum Ha  YacTH,  IPOLEHTHI,
MPOTIOPIIMH, Ha HAXOXKCHHE ApoOH (TIPOIeHTa) OT
BETMYMHEI ¥ BEJIMYUHBI 10 €¢ IpoOu (TIPOLEHTY),
ImpoOn (TpolieHTa), KOTOPBI COCTaBIACT OIHA
BeJIMYMHA OT Apyroi. IlpuBoanTh, pazOHparts,
OLIEHMBaTh  pa3iM4Hble  pELICHHs,  3alUCH
[PELIEHUH TEKCTOBBIX 3a4a4.

Pacno3HaBaTh ¥ OOBSCHATH, ONUPAACh Ha
OIIpe/IeIeHusl, MPSMO  IPONOPILHMOHANbHBIE U
00paTHO  NPONOPLHUOHAJBHBIE  3aBUCHMOCTH
MEX1y BEJIMYMHAMH; NPUBOAWUTH HPUMEPHI 3THX
3aBUCHMOCTEH M3 PEalbHOTO MHpa, M3 JPYrHX
y4EOHBIX TIPEIMETOB.

PemaTp npakTHKO-OpHEHTUPOBAHHBIE 33/1a41 Ha
IMpoOM, TPOLEHTH, MpPAMYIO U  OOpaTHYIO

YKCJIO,

MPpONMOPUHUOHAIBHOCTU, TPONOPIUN




Anrebpany
eckue
BBIPA)KCHUS
(27 )

ByKBeHHLIC BbIpaKCHUA.

[TepemeHHBIE.
Jonyctumble  3HaYEHUS
nepeMeHHbIX. POpMyIIBI.
[IpeobpazoBanue
OYKBCHHBIX  BBIPQKEHHH,
packpeITHe  CKOOOK U
MpUBEICHNE IMOTOOHBIX
CllaraeMbIX.

CpoiicTBa  cremeHH €
HaTypalbHbIM
MOKa3aTeseM.
Msuorounensl. CroxeHue,
BEIIUTAHUE, YMHOKECHHNE
MHOTOWICHOB.

DopMynBl  COKPAIIEHHOTO
[YMHOKEHUSL. Pasnoxenue

MHOI'OYJICHOB HAMHOXHUTCIIN

OBnazieTh anreOpanyeckoil TEpMUHOJIOTHEH |
CUMBOJIMKOM, IPUMEHATh €¢ B MPOLIECCE OCBOCHUS
yaeOHOTO MaTepHaia.

HaxomnTe 3HaueHHsS OYKBEHHBIX BBIPAKCHHUI

NPy 3aJaHHBIX 3HAUCHHWSAX OYKB; BBIOIHATH
BBIYHCIICHHS MO(OPMYIIaM.
BemonuaTh IpeoOpa3oBaHMS LIEJIOTO

BBIPAXKCHUS B MHOTOWICH HpI/IBGI[eHI/IeMHO,HO6HBIX
CJIara€MbIX, paCKpbITUEM CKOOOK.

BBINONHATE ~ yMHOXXEHHE  OJHOYJIEHa  Ha
MHOTOWIEH M MHOTOWIEHAa Ha MHOTIOYIEH,
NpUMeHATh  (OpPMYJIBI  KBajapaTra CyMMBI U

KBaJpaTa Pa3HOCTH.
OcCyIIecTBIATh  Pas3lIOKCHHE MHOTOWICHOB HA
MHOXHTEIH ITyTEM BBIHECEHHS 3a CKOOKH OOIIero
MHOXHTENS, NPUMEHEHUS (GOPMYNIBl Pa3HOCTH
KBagpaToB, (OPMYN COKpAIICHHOTO YMHOXKCHUS.
[MpuMeHATs THpPeoOpa3OBaHUE MHOTOWICHOB I
pELICHHST PA3IMYHBIX 3aJad W3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 PEaIbHON NPAKTUKHU.
3HAKOMUTbHCA C UCTOPUEH pa3sBUTHA MaTeMaTHKH

VYpaBHeHUs U
HEepaBEHCTBA
(20 )

VYpaBHeHue,
npeoOpa3oBaHus
YpaBHEHHUS,
[PaBHOCHJIBHOCTh
YpaBHEHUU.
ypaBHEHHE
[IEPEMEHHOM,
NIMHEMHBIX YPaBHECHHUH.
Perienue 3a1a4y c
MOMOILBIOYPaBHEHHI.

JluneitHoe ypaBHEHHE C
IBYMsI IEPEMEHHBIMU U €70
rpaguk. Cucrema ABYX
NMMHEMHBIX ypaBHEHUH ¢
IBYMS HepEeMEHHBIMH.
Pemenue CHCTEM
ypaBHEHHH noco6oM
MOJCTAHOBKH M CIOCOOOM
CITO>KEHUS

npaBuja

JIuneitnoe
OJTHOM
peleHue

C

Pemats  nuHeliHOe  ypaBHEHHME C  OJHOMU
MEepeMEHHOM, INPHUMEHss MpaBWia Iepexojga OT
MCXOJIHOTO YpaBHEHHMS K pPaBHOCHJIBHOMY €My
6onee mpocroro Bupaa. IIpoBepsTh, SABIAETCS JTH
KOHKPETHOE YHCJIO KOPHEM YpPaBHEHUS.

ITon6upate IIPUMEPBI nap 4yucell,
SIBIIIOIIMXCSI PEIICHHUEM JTMHEHHOTO ypaBHEHHS
c nByms  nepeMmeHHbIMH.  CTpouts B
KOOPJMHATHOW IIIOCKOCTH TpadHK JHMHEHHOTO
YPaBHEHHSI C JIBYMS IIEPEMEHHBIMHE; IOJIB3YSCh
rpaKOM, TPUBOAWTH TPUMEPHl  PEIICHUS
YpPaBHEHHS.

Haxomuth pemeHne CHCTEMBI IBYX
NMMHENMHBIX ~ ypaBHEHUH ¢ JByMS
MEepEeMEHHBIMH.

CoCTaBIATh U pemaTh ypaBHEHHE WIIH CHCTEMY
YpaBHEHUI o YCIOBHIO 3a71a4H,
MHTEPIPETUPOBATH B COOTBETCTBUH c
KOHTEKCTOM 3aJ]au¥l TIOJIy4YeHHBII pe3yabTar

Koopaunater
urpadukm.

DOyHKIUU
(244)

Koopaunata TOukM Ha
MPSIMOH. Uucnosble
rnpomexyTku. PaccrosHue
MEXIy ABYMS  TOYKAMHU
KOOPJUHATHOM IIPSIMOK.

IIpssMoyronpHas cucrema
KOOpJUHAT Ha IJIOCKOCTH.

IIpumepsr rpaduKoB,
BagaHHBIX HOPMYIaMu.

W300pakaTh Ha KOOPAWHATHOM MPSIMOH TOYKH,
COOTBETCTBYIOIIME  33JaHHBIM  KOOPJHMHATaM,
ITy4n, OTpE3KH, MHTEpBaJIbl; 3alUCHIBATH WX Ha
anre0pandecKoM SI3bIKe.

OTMedaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO
BaJaHHBIM  KOOpIMHATaM;  CTPOMTh  rpaduKu
HECJIOKHBIX 3aBUCHMOCTEH, 3aaHHbIX GopMynamu,
B TOM YHCJI€ C TOMOIIBIO IUPPOBBIX JabOpaTOPHid.




Urenue rpadukoB

[pEaJIbHBIX 3aBUCHMOCTEH.
[onsarue ¢GyHKIHN.
Ipaduk GbyHKIHH.
CBoiicTBa GyHKIHH.
Ulnuetinas (hyHKIHS.
[MoctpoeHue rpaduka
ITHEeHHON ¢GyHKIHN.

'paduk pynkmmm y =1 x I

[Mpumensts, n3yyartb NpEeUMYLIECTBa,
MHTEPIIPETHPOBAThH rpaduyecKuit crocod
[pencTaBICHUss M aHAIM3a  Pa3sHOOOpa3HOM
PKI3HEHHOW MH(OpPMAIIHHL.

OcBamBaTe TOHATHE (YHKIHH,
(hyHKIIMOHATBHOM TEPMUHOJIOTHEH.

Pacno3naBath nmHEHHYI0 QyHKOHIO ¥ = kx + b,
OIMCHIBATL €¢ CBOWCTBA B 3aBUCHMOCTH OT
sHaueHui kod(duireHToB k u b.

CrpouTth rpaduku TMHEWHOH QyHKIMH, (yHKIUH

OBJIaJIEBATH

y =IxL
Hcnons3oBath  1MpoBbIE  pecypcsl Ui
mocTpoeHus: rpadukoB (QYHKIME ¥ U3y4eHUS HUX
cBoiictB.  IlpuBoauTh  mpuUMEpBl  JMHEWHBIX
3aBUCHMOCTEH B  pealbHBIX  IpOIEccax W
SIBICHUSIX
IToBTopenue | IloBTopeHme OCHOBHBIX | BrIOMpaTh, TPUMEHATH OIICHWBATH CIIOCOOBI
1 O00OOIICHHUE[MOHATHI W METOIOB Kypca |CpaBHCHHS UHCElN, BBIYHCICHUH, IMpeoOpa3oBaHUil
(6 9) 7 kmacca, 0000mIeHHE [BBIpAKCHUM, pEIICHUSYyPaBHCHUH.
BHAHWUH OcymecTBIATh  CaMOKOHTPOJb  BBITTOJHAEMBIX
nelcTBhi " CaMOIIPOBEPKY pe3ynbrara
BBIYHCIICHUH, TPe00pa30BaHU, TOCTPOCHH.
Pewmate 3amaun U3 peasbHON JKU3HH, IPUMEHATH
MAaTEMAaTUYCCKUC 3HAHUA IJId PCUICHUSA 3alad H3
IPYTUX NPEIMETOB.
PemaTe TekcTOBEIE 3a1a4H, CPAaBHUBATH, BHIOUPATH
CITIOCOOBI peIICHNS 3a/1a91
8 kiacc (ue menee 102 4)

HasBanue ONeKTpOHH
paszena OCHOBHOE cOzlepKAHHE OCHOBHBIE BHIIBI JCATEILHOCTH 13
(TeMsI) Kypca 00yJaroIuxcs (undpoBeie
(aucmoyacoB) oOpazoBaTen

bHBIE
pecypcbl)
Yucna n| Ksagparterii kopenb u3| DopMynupoBaTh — ONpeAEIeHHE  KBAJAPaTHOTO
BEIUMCIICHUS. [dHCIIA. [Tonstue OO[KOpHS M3 4Hncla, apupMETHUECKOTO KBaJpaTHOTO
KBanparHble |[MppanoHAIBLHOM YHCIIE.KOPHSL.
kopHU (15 u) [lecatnunsle mnpubmmkenus) I[IpuMeHATs omepanuio W3BICUEHHS KBaJAPATHOTO

MppaLOHAIBHBIX YHCEIL.
JleiicTBUTEIbHBIE YKCIIA.
CpaBHeHUE JEHCTBUTENBHBIX
qHCelT.

IAprdmeTnaecKkuit
KBaZpaTHBIN KOPEHb.
VpasHenue Buaa x> = a.
CaoiicTBa  apudMeTHIecKuX
KBaJpaTHbIX KOPHEH.

IMpeoOpa3oBaHWe YUCIOBBIX

Bpra)KCHHﬁ, COACPIKAIIUX]

KOpHSI M3 YHCJa, WCIOJB3Ys MPH HEOOXOIUMOCTH
KaITbKYJISITOP.

OrneHuBaTh KBaJApaTHBIE KOPHU HEIBIMUA YHCIAMU
W TECATUYHBIMU JPOOSMHU.

CpaBHHBATh W YIOPSJAOYHBATH PANMOHAIBHBIC H
MppalroHaIbHBIC YHUCIA, 3alCAHHBIC C TIOMOIIBIO
KBa[PaTHBIXKOPHEH.

HccrenoBaTh ypaBHEHUE X =@, HAXOIUTh TOUYHEIE
1 TpUOIKEHHBIE KOpHU TIpu a > 0.

UccnenoBaTh cBOMCTBA KBAJPAaTHBIX KOPHEH,
MPOBOJIS YHUCJIOBBIE IKCIIEPUMEHTHI  C
MCIIOJIb30BaHNEM KaJbKYJIATOpa (KOMIIBIOTEPA).

IKBAIPATHBICKOPHU




Jloxa3bIBaTh CBOMCTBA apupMeTHIECKUX
KBaJpaTHBIX ~ KOPHEW;  MNPUMEHATh  HUX I
mpeoOpa30BaHMsI BBIPaKESHHH.

Brinonusate npeoOpa3oBaHus BBIPAKEHUH,
COZiepKalllMX  KBaJpaTHbIe  KOpPHU. BeIpaxkats
MEpEeMEHHbIE M3 TEOMETPUYECKHX M (PU3MIECKUX
dopmyn.  BprumcnATe  3HaYCHHS ~— BBIPAYKCHHIA,

CoJIepXKalMX KBaJApaTHbIE KOPHH, HCIOJB3Ys MpHU
HEOOX0IMMOCTH KaJIbKYJISTOP.

Vcnonb3oBaTh B XOJ€  peHIeHHs  3aday
QIIEMEHTapHble  MPEACTaBICHUS, CBA3AHHBIE C
MPUOIMKEHHBIMH 3HAYCHUSIMH BEJINYUH.

3HAKOMUTBCS ¢ UCTOPHEH Pa3BUTHSI MaTEMaTHKU

Yucna 1 Crenens c LEITBIM DopMynIHpoBaTh ONMPEAEICHUE CTETIEHH CLEIBIM
BBIUMCIICHUs. [MoKa3aTesneM. CTaHIapTHasd [OKa3aTesleM.
Crenens J3anuch Yucia. [TpeacTaBnsTh 3amKCh OOJBIIUX M MaJIbIX YHCEI
L{eJIBIM Pa3smepst OOBEKTOB  [B CTAHAAPTHOM BHJIE.
Mokas3aTeleM [OKpyaroliero mupa (or CpaBHMBATh YMCJIA U BEJIWYMHBI, 3alIUCAHHBIE C
(7 9) PIEMEHTapHBIX YacTHUIl A0  |UCIOJIb30BaHUEM cTeneHul0.
KOCMHUYECKHX OOBEKTOB), Vcrnonp30BaTh 3aluCh YHCEN B CTAaHAAPTHOM BHUJIE
IUTNTENBHOCTD TIPOIIECCOB  |IUIsl BBIPAKCHMSI pPa3MEpOB OOBEKTOB, UIUTEIHHOCTH
B OKPYXAalOIlEeM MHpE. [[IPOIECCOB B OKPYKAIOIIEM MHpE.
CBoiicTBa  CTENeHU C DopMyIupoOBaTh, 3aMHUCHIBATh B CUMBOJUYECKON
IETIBIM [TOKa3aTeIeM (opMe M WLIIOCTPUPOBATH IPUMEPAMH CBOICTBA
CTETICHH C IIEIIBIM MTOKa3aTeNIeM.
[TpumeHsTh CBOMCTBa CTENEHHU ISl TPEe0Opa30OBaHMs
BBIPQKEHUM,  COJEp)KAIlMX CTENeHH C  IIeJBIM
MoKa3aTeseM.
BhIMONHATE ASHCTBUS C YHCIaMM, 3alMCAaHHBIMH B
CTaHJapTHOM BUIC (yMHOXeHHE, JIeTeHue,
BO3BEICHUE BCTEICHb)
Anrebpanyec| Kpagparuwlii Tpéxwien. | PacnosnaBath KBaJpaTHbII TPEXWICH,
Kre Pazno)keHre KBAApAaTHOTO [yCTAHABIMBATH BO3MOKHOCTH €TI0 Pa3lIOKCHUS
BBIDOKCHUSI  [TPEXWICHAHA MHOXWTEIN  |[HA MHOXKHTCIIH.
KBanpaTHblit PacknanpiBaTh Ha MHOKHUTEIIN
TpEeXWIeH KBaJIpaTHBIN TPEXWICHC HEOTPUIATEILHBIM
(5 9) JTUCKPUMUHAHTOM
Anrebpan AnreOpanyeckast 1poOb. 3anucheIBaTh anreOpandecKue BhIPAKECHHS.
YeCcKHe JlommycTumble 3HaueHns | HaxomuTb oO0nacTh ompeencHus panvoHAIBHOTO
BBIPQKEHUS.  [IEPEMEHHBIX, BXOAALINX B [BHIPAXKCHUSA. BBHITIONHATH YUCIIOBBIC IOJICTAHOBKH H
Anrebpanu  janredpanyueckue BBIUUCIIATH 3HAUEHHE IPOOH, B TOM YHCIIE C TOMOIIBIO
eckasi IpoOb  [BBIPAXKEHUS. OCHOBHOE [KaJBKYJIATOpA.
(15 9) cBOlcTBO anredpamueckoit | PopMmyrupoBaTh OCHOBHOE CBOMCTBO
ImpoGu. Cokpaienne [anreOpanyeckoil IpoOM ¥ TNPHUMEHATh €ro Juis
Impooeii. mpeoOpa3oBaHus APOOECii.
CroxxeHue, BBIYNTAHUE, BrImonHsTe neficTBUA ¢ anreOpandecKuMu
YMHOXXGHHE M  JICJICHHE |[TpOOsSMH. [TpumensTH peoOpa3oBaHus
anreOpandecknx  JIpoOeil. [BbIpaskeHMI Ui peleHus 3a1ad.
[Ipeobpa3oBanue Bripaxkats mepemenHbie u3  (hopMyn (HU3NIECKUX,
BBIPQKEHUH, COJEPKAIIUX [[€OMETPHUYECKHUX, OTIHCBIBAOIITIX OBITOBBIC
anreOpandeckue aApooH CUTYyaIrmn)




VYpaBHeHUs u
HEepaBEeHCTBA.
KsanpaThsle
YpaBHEHUS

(15 )

KBagpaTtHOoe ypaBHeHUe.
Henonnoe kBagpatHOe

YpaBHEHHUE. ®dopmyina
KOpHEH KBaJpaTHOTO
YpaBHEHHS. Teopema
Buera.

Pewenune YpaBHEHUH,
CBOIISIIITIXCSA K

kBaapaTHbIM. lIpocteiimue
IMpOOHO-palMOHaIbHBIC

[YPABHEHMUSL. Pemenne
TEKCTOBBIX 3a1a4 c
MOMOILBIO KBaJPaTHBIX
ypaBHEHUI

Pacno3naBath KBaJpaTHbIC YPaBHEHUS.
3anuceiBaTh  (GOPMYJYy — KOpHEH  KBaJpaTHOTO
YPABHEHHM; peEIIaTh KBaJpATHBIE YpaBHEHHS
[1OJIHbIC MHEIOJIHBIC.
IIpoBoguts [IPOCTEUIINE
KBaJpaTHbIX YPABHCHUM.
Pewmats ypaBHeHuUs, cBOAAIIMECS K KBAaIPATHBIM,

HCCJIICAOBAHNA

C  TOMOIUIBIO npeoOpa3oBaHMid M 3aMEHOU
[EPEMEHHOM.
HaOmonate W aHanmm3mpoBaTh CBS3b MEXKIY
KOpDHAMH W KOX(PQHUINEHTaAMH  KBaJpaTHOTO
YDaBHEHHS.
®opmynupoBaTh TeopeMy Buera, a Takxke

00paTHYIO TEOpeMy, MPUMEHSATh 3TH TEOPEMBI IS
peLeHNs 3a/1a4.

Pematp TekcTOBBIE 3amauM  anreOpandecKUM
CII0CO0OM: HEePEXOAUTh oT CJIOBECHOU
(hOpMyTHPOBKH YCIOBHUS 337a4M K alreOpanyecKoit
MOJIEI TIYyTEM COCTaBJICHMs YpaBHEHUS; pellaTh
COCTaBIIGHHOE  ypaBHEHHE;  HMHTEpPIIPETUPOBATh
[pe3yJIbTaT.

3HaKOMUTHCS C HCTOPUEH pPa3BUTHS aareOpsl

VYpaBHeHus u
HEPABEHCTB  a.
CructeMbl
ypaBHEHU

(13 u)

JluneiiHoe ypaBHEHHE C
HIBYMs TICPEMEHHBIMU, €I'0

rpaduk, MIPUMEPBI
PELICHUsT  ypaBHEHUH B
LIEJIBIXUNCIIAX.

Pemenne cucreM OBYX
NMMHENHBIX ypaBHEHUH ¢
IMBYMSI MIepeMEHHbBIMHU.
[Tprmepsl penIeHust CUCTEM
HEIMHEWHBIX YpaBHEHUU C
IMBYMsI TIEpEMEHHBIMH.
I'paduueckas

MHTEPIPETalns ypaBHEHUS
C JIByMs NEPEMEHHBIMU H

PacnosznaBate nHHENHBIE YpaBHEHHs C JBYMS
MepeMEHHBIMU.

Crpouth TpaduKy JIMHEHHBIX ypaBHEHHH, B TOM
YKCIIC UCTIONB3Ys IU(PPOBBIC PECYPCHI.

PaznuuaTte mapamienpHble W MEpeceKaronuecs
MpsIMbIE IO UX YPABHEHUSIM.

Pewate cucremMbl ABYX JIMHEHWHBIX YpaBHEHHUH ¢
IMBYMsI NepeMEHHBIMU MOJCTaHOBKOM "
CIIOJKCHHEM.

Pewate mpocteiiiine cUCTEMbI, B KOTOPBIX OJIHO
13 YpaBHEHUU HE SIBJISETCS JTMHEUHBIM.

IIpuBonuThH rpaduIecKyro HMHTEPIPETAIIIO
[pElIeHne YpaBHEHHUS C JBYMS MEPEMEHHBIMH H
CHUCTEM YpaBHEHMI C JABYMS MEPEMEHHBIMHU.

HEpaBEeHCTBA.
HepasencrBa
(12 )

M MX CBOMCTBA.
HepaBenctBo ¢ oaHoii

nepeMeHHOH.  JluHelHble
HEpaBeHCTBA C  OJIHOM
repeMeHHON 51 Ux
[peleHue. Cucremsr

UIMHEMHBIX HEPABEHCTB C
OHOW TMEepEeMEHHOW U HX
[pereHwe.

Wzo0paxkeHne  pemieHus
ITMHEHHOrO HepaBeHCTBA U
UX CHUCTEM Ha 4YHCJIOBOH

crucTeM YpaBHEHUNI c | Pemare TekcTOBBIE 3amauM  aiaredpanMyuecKuM
BYMSIIEPEMEHHBIMU. CIIocoooM
Pemenne TEKCTOBBIX
3aJa4 ¢ MOMOIIBIO CHCTEM
lypaBHEHUI
VYpaBHenus u| YucioBble HepaBEeHCTBA DopMynupoBaTh CBOWCTBA YHCIIOBBIX

HEPABEHCTB, WIIJIIOCTPUPOBATh UX Ha KOOPJAUHATHOM
MPSIMOM, JOKA3bIBATh aNreOpamdecK.

[IpumensiTb CBOICTBA HEPaBEHCTB B XOJE
[peLIeHUs 3a1a4.

Pemarts sMHENHBIE HEpaBeHCTBA C  OJHOM
MepeMEHHOM, HM300pakaTh peIIeHHe HepaBeHCTBA
Ha YUCJIOBOW MPSIMOM.

Pematp CHUCTEMBI
n300pakaTh  pelIeHue
UMCIIOBOM MpsiMOit

JIMHEMHBIX
CUCTEMBI

HEpPaBEHCTB,
HEpaBEHCTB HA

npsMOi




00001IeHNEe 3HAHUI

OyHKIMM. [onsitne  QyHKUMH. Hcnonb3oBath (GYHKIMOHAIBHYIO
OCHOBHBIE ObnacTe  ompenerIeHus TEPMHUHOJIOTHIO U CHMBOJTHKY.
MOHATHUSA (59) [ MHOXXECTBO 3HAUYCHUH Beruncnares  3HaueHWs  (QYHKIUH, 3aJaHHBIX
(yHKIHH. (dopmynamu (Ipu HEOOXOJUMOCTH HCIIOJIB30BATH
Croco6s1 3a7aHUAKANBKYJIATOP); COCTABJIATH TAOIMIBI 3HAUEHUH
(hyHKITHIA. (byHKIHIN.
DYHKIUH. I'paduk GpyHKIMN. CtpouTtb 1o TouKaM rpaduky QyHKIHH.
UucnoBsie CpoiictBa  ¢ynkmum, wux| OnmceiBaTh CBOWCTBAa (YHKIMH Ha OCHOBE €¢
(byHKIHN oToOpakeHHe Ha Tpaduke rpaUIecKoro MpeICTaBICHUS.
(99) Urenne wu  moctpoeHue| Vcmomb3o0BaTh QYHKIIMOHATHHYIO TEPMUHOIOTHIO 1
rpaduKoB (HYHKITHH. CHMBOJIHKY.
ITpumepst rpaduxoB| McciaemoBate mpumepsl TpadHKOB, OTPAKAIOMINX|
(byHKIHH, OTPaXKAIOMINX[PEATBHbBIC TIPOLIECCH U SIBICHNUS.
[peajbHBIE MIPOLIECCHI. [IpuBOaMTH TpPUMEPHI TNPOIECCOB U SIBJICHUU C
OyHKIMY, ONMKMCHIBAIOIINERAJaHHBIMH CBOMCTBAMHU.
MPAMYIO u obpatHyio| lcnomnb3oBaTh KOMIIBIOTEPHBIC TPOrPaMMBI  JUIs
MPONOPIMOHANIBHBIE MOCTpoeHHUs TpapuKOB (QYHKIMHA W HU3YyYCHUS HX
3aBUCHMOCTH, X I'paduKu.  [CBOHCTB
I'unepOomna. Haxoauts ¢ momonipio rpaduka GyHKINN 3HAYCHNCE
I'paduk pyHKMm y =X2. |0AHOH M3 pacCMaTPUBAEMBIX BEIWYMH IO 3HAYCHUIO)
OyHKIMM Yy = X2,y =X3,  |[Ipyroi.
y = X, y = 1 x [ B HECHOXKHBIX CcIy4asgx BEIpaXaTb (QOPMYIIOH
rpaduaeckoe PELICHUERaBUCUMOCTD MEXK/Ty BEITMUHMHAM.
YpaBHEHHH " cucreM| OIHUCHIBATh XapakTep M3MEHEHUS OJHON BEINIHHBI
ypaBHEHUI B 3aBUCUMOCTHU OT U3MEHEHHUS IPyrou
PacriozHaBaTh  BHABI  M3y4aeMbIX  (YHKIHH.
[Toxa3plBaTh  CXEMaTHYECKH  MOJOXKEHHE  Ha
KOODJIMHATHOW IUIOCKOCTH TpadukoB  QyHKUMI
Buma: y=x2,y =x3,y=x,y=Ix1L
Hcnonb3oBath ¢byHKIMOHATBHO-Tpaduyeckue
MPEACTaBICHUS TSI PEIICHUS W HCCIICTOBAHUS
YPaBHEHHI U CUCTEM YpaBHEHHM.
[TpumeHsTH mudpoBble  pecypesl IS
rmocTpoeHus rpaduKoB GyHKIHIA
IToBropenne | IloBropeHme  OCHOBHBIX | BplOupaTh, NpPUMEHSATH, OLEHMBATH CIOCOOBI
MoOOOIIeHNE [MOHATHH U METOJIOB [CPAaBHEHUSI YMCEll, BBIYHMCICHUH, NpeoOpa3oBaHuM
(6 9) KypcoB 7 M 8 KIJIaccoB, [BBIPAKEHU, peIlICHUSypAaBHEHUH.

OcCymecTBIATh  CaMOKOHTPOJb  BBIMOJHIEMbIX
mencTBUi 51 CaMOIIPOBEPKY pe3yasTara
BBIUMCIICHUH, TPE0Opa30BaHUMN, ITOCTPOCHHUH.

Pewaty 3amauu U3 peanbHON JKU3HU, IPUMEHSTH
MaTEMaTUUECKUE 3HAHMS NI PELIEHUs 3ajad u3
IPYIUX IPEIMETOB.

Pemate TekcToBBIC 3a/1auM, CpaBHUBATH, BEIOUPATH)
CTIOCOOBI PEIICHUS 3a/1a4H




9 kaacc (He meHee 102 v)

Ha3anue

pa3zmena (TeMbl)
Kypca (4mcio

JacoB)

OcHOBHOE copepKaHHe

OCHOBHBIE BHIBI ICATEIEHOCTHOOYIATOIINXCS

OnexTpo
HHBIS
(unpoBeie
oOpasoBate
JbHBIE

pecypcs)

Ywncna
BBIYMCIIEHHS.

nu

/lelicTBUTENBHBI

e uncina (9 1)

PanumonansHbIe quca,
MppanroHaIbHEIC 9HCIIa,
KOHEYHbIE ¥ OECKOHEYHbIE
iecsITUYHbIE Jpoou.
IMHO>XECTBO JIE€HCTBUTENBHBIX
YHCel; JEHCTBUTEIILHBIC
4yucia  Kak ~ OecKOHEYHbIe
ImecsiTuyHble ApoOH. B3anMHO
OTHO3HAYHOE  COOTBETCTBUE
MEXTY MHOKECTBOM
IMCHCTBUTENBPHBIX ~ YHCET W
MHOXECTBOM TOYCK
KOOpJAUHATHON MPSIMOH.
CpaBHEHUE JEHCTBUTEIBHBIX
qHCen, apugmeTHIecKre
IMEeNCTBUS C
IMeCTBUTENLHBIMU YUCIAMHU.

[MpubamxeéHHoe 3Ha4YeHUE
BEJINYMHBI, TOYHOCTh
npuommkeHus.  OxpyTrieHne
uncen. [lpukuoka w OICHKA
[Pe3yIHTaTOB BEIYUCIICHHIHA

Pa3BuBaTth mpeacraBieHuMs O YHCIax: OT
MHO>KECTBAa HATYPaJIbHbIX 4YMCEN 10 MHOXECTBA
MelCTBUTEILHBIXYHCET.

O3HAaKOMHUTBCS ¢ BO3MOKHOCTBIO TIPEICTABICHUS
MECTBUTEILHOIO  YUCIa KakK  OECKOHEYHOM
MECATUYHON  OpoOW, TPHUMEHSATh JCCSITUYHBIC
MPUOIMKCHUS PALUOHANBHBIX U HPPAIOHATBHBIX
YHCE]I.

W300pakaTh NEHCTBUTENBHBIE YHCIA TOYKAMH
KOOpIMHATHON IPSIMOH.

3anuceBaTh, CpPaBHHUBATH
ITelicTBUTEILHBIC YHCIIA.

BrimonHATh, coueras yCTHbIE W NUCbMEHHbBIE
TIPUEMBI, apudMeTHYCCKHE NCHUCTBUS c
[pallMOHANILHBIMU YMCTIAMH; HAXOJUTh 3HAYCHUS
CTENEHEW C LEeJbIMU [0Ka3aTelsIMU U KOpHEW;
BBIYHCIISITH 3HAUCHHSI YUCIIOBBIX BBIPAKECHHIM.

[lonyunts mOpencraBieHHe O  3HAYUMOCTH
MEeNCTBUTEIbHBIX yucel MPaKTUYECKOU
ITesITeIbHOCTH YEJIOBEKa.

AHanu3upoBaTh M JeNaTh BBIBOABI O TOYHOCTH
MPUONMKCHUST  JICHCTBUTENBHOTO  YHUCIA  TIPU
[PELLIEHUH 3a]a4.

OKpyTrasaTh JIeHCTBUTCIBHBIC qHCa,
BBIIOJHATHIIPUKUAKY PE3YJIbTAaTa BEIYUCICHUH,
OLICHKY 3HAUYE€HUM YHCIIOBBIX BBIPAXKEHUH.

3HAKOMUTBCS C UICTOPUEN Pa3BUTHSI MATEMATUKU

H  ynopsaao4iuBaThb

B

YpaBHeHus
HEpaBEHCTBA.
'YpaBHEHUS
OJTHOM
repeMeHHOI

(14 )

u

C

JluneiiHoe YpaBHEHHUE.
Perenue YpaBHEHUH,
CBOJIINXCS K JIMHEHHBIM.
KBanpatHOE ypaBHEHHE.
Pewenune YpaBHEHUH,
CBOJIIMXCS K KBaJpaTHBIM.
bukBazpaTHble  ypaBHEHHUS.
[Tpumepsl peleHus
ypaBHEHU TpeThei u
YEeTBEPTOU CTEIIEHEH
[pa3no’keHHEeM Ha MHOXKHUTEIH.
Perienue JpOOHO-
[pallMOHATIBHBIX ypaBHEHUH.
Pemenue TeKCTOBBIX 3anady
aredpandeckuM MeTOJI0M

OcBauBars, 3allOMUHATh u MPUMEHSTh
rpadudecKkue METOAbl NPU PEUICHUH YpaBHEHHIH,
HEpaBEHCTB M MX CHCTeM. Pacrmo3HaBaTh IeNble U
npoOHble  ypaBHeHHWs. Pemars JuHEHHBIE W

KBaJpaTHbIE ypaBHEHUS, YPAaBHEHHs, CBOAALINECS
K HUM, HpocTedmme JpoOHO-panuoHaIbHbIC
[YpaBHEHHUSL.

[Mpennarath BO3MOXKHBIE CIIOCOOBI  pEIICHUS
TEKCTOBBIX 3ajady, OOCYXHaTh HX U peraTh
TEKCTOBBIE 337a4M Pa3HBIMU CIOCOOAMHU.

3HaKOMHTBCS C UCTOPHEH pa3BUTHSIMATEMAaTHKU




YpaBHeHust Jluneiinoe ypaBHEHUE ¢/ OcBauBaTh ¥ NPUMEHATh NPUEMBI PEILICHUS
u OBYMs TIEDEMEHHBIMH M  €rO|CHCTEMBI [BYX JIMHEHHBIX YPaBHCHHH C
HEpPaBEHCTBA. |IpaduK. Cucrema IBYX|IBYMS TIEPEMEHHBIMH M CHCTEMBI JIBYX
CucteMsr JUHENHBIX ypaBHEHUH C IBYMS|ypaBHEHHi, B KOTOpPHIX OJAHO YpaBHEHHE HE
YpaBHEHUH MEPEMEHHBIMU U €¢ PEIICHUE. |IBIISCTCS JIMHEHHBIM.
(14 9) Pemenne cucreM 1ByX Mcmomp3oBath (yHKIHOHAIBHO-TpadUIECKUE
YpaBHEHHH, OJHO W3 KOTOPBIX|IPEACTABICHUS UIS PELICHUS M HCCICAOBAHUS
JIUHENHOoe, a Apyroe — BTOPOH ypaBHEHUH U CHCTEM.
CTETICHHU. I'pacuueckasi AHanmu3upoBaThb TEKCTHl 3ajad, pelaTh HX|
UHTEpIpeTanus CUCTEMBIaNreOpanyeckuM CII0COOOM: MEePEXOJHUTh OT|
ypaBHEHUH c JIBYMS]|CJIOBECHOH (DOPMYJIMPOBKH YCIOBHS 33Jaud K
MepEMEHHBIMH. Pemenne|anreOpanueckoil Mojesd IIyTEM COCTaBIICHHS
TEKCTOBBIX 3a[a4|CUCTEMBbl YpaBHEHHH; peIIaTh COCTABICHHYIO|
anrebpandeckuM crocodom CHUCTEMYy  ypaBHCHUH; HHTEPIPETHPOBATH
pe3yJsbTar. 3HAKOMUTHCS c HCTOpHEH
pa3BUTHSMATEMATHKH
VYpaBHEHUS UucnoBble HEPABEHCTBA U UX YuraTts, 3aIMCHIBATh, MOHUMATh,
WHEPaBCHCTBA. |CBOWCTBA. MHTEPIIPETHPOBATH HEpPaBEHCTBA;
HepaBenctBa | JluHeliHble HepaBEHCTBA C |MCIIOJB30BaTh CHUMBOJIHMKY W TEPMHHOJIOTHIO.
(16 1) ONHOW TepeMeHHOH M uX (BemomHATs mpeoOpa3oBaHUS HEPaBEHCTB,
pelieHue. UCIIOJIb30BaTh JUIs peoOpa3oBaHus CBOMCTBA
CucteMsl JUHEHHBIX |4UCIIOBBIX HEPABEHCTB.
HEPaBEHCTB c onHoi | Pacno3HaBaTh JIMHEHHBIE U KBaJIpaTHBIC
MIEPEMEHHONM M WX pEILICHHUE. |HEpPaBEHCTBA. Pemars JIMHEWHbIE
KBanpaTHble HepaBeHCTBAU UX |HEPAaBEHCTBA, CHUCTEMBI JIMHEHHBIX
pelIeHue. HEpaBEHCTB, CHCTEMBI HEpaBEHCTB,
I'padmaeckas BKJTIOYAIONINX KBAJPAaTHOE HEPABEHCTBO, H
MHTEPIpETALMs HEPaBEHCTB M [peIlaTh MX; OOCYKAaThb  IOJIyYCHHBIC
CHCTEM HEpPABEHCTB C JABYMS |pEIICHHMS.
HIepeMEHHBIMU N300paxaTh pelmieHWe HEPaBeHCTBA U
CHCTEMBl ~ HEpPAaBEHCTB  Ha YHCIOBOH
MPSAMOM, 3alUCBIBATh PEIIEHHE C MOMOIIBIO
CHUMBOJIOB.
Pemrats KBaJ[paTHbIC HEpaBEHCTBA,
UCTIONB3Yysl  TpaduyecKue IpeCTaBICHHUS.
OcBanBaTh W TNPHUMEHATh HEpPaBEHCTBA MpHU
pEeIICHNH pa3IMYHBIX 33734, B TOM YHCIE
MPAaKTHKO-OPUEHTHPOBAHHBIX
OyHKIIH KBanparuunas ¢yHKuus,ee Pacno3HaBaTh BHJBI HM3y4aeMBbIX (DYHKITHIA;
(16 ) rpadMK U CBOWCTBA. MITIOCTPUPOBATh CXEMAaTHYECKH, OOBSICHSTDH

[TapabGona,  KOOpAMHATHI
BEpIIMHBI  11apaboJibl, OCh
CHMMETPHH 1apadoJIbI.

CrenenHble  (QyHKIHMH C
HaTypaJbHBIMU

[PACIIONIOKEHHE Ha KOOPJAMHATHOH IIIOCKOCTH
rpapuxoB (GyHkumi Bupa: y =kx, y=kx+b, y
=k/x, y=ax*, y=ax’, y ¥ x, ¥y = Ix1 B
BaBUCHMOCTH OT 3HA4YeHUI KOA(PPUIHEHTOB;
OITHCBHIBATh UX CBOWCTBA.




rmokazaTesiMu 2 U 3,uX
rpad)uKy U CBOWCTBA.

= X, y:IxI

Ipapuxn  pyHKImiA: y=kx, y=
kx + b, y=k/x, y=ax?,y =ax’, y

PacrioznaBaTh KBaApaTHUHYIO (YHKIHIO MO
opmysie. [IpuBoUTE MpUMEPBI KBAaPAaTHYHBIX|
BaBHCHMOCTEH W3 pEaNbHOW JKU3HHU, (QHU3UKH,
TEOMETPHH. BrIsIBIISATE u 0000marh
0cOOEHHOCTH Tpadrka KBagpaTUIHOW (DYHKITHH
y = ax2 + bx + c.

Crpoutp u  W300paxaTh CXEMaTHYCCKH
rpadUKd KBaApPaTUYHBIX (DYHKIHHA, 3aJaHHBIX|
(dopmynamu Buma y = ax2, y = ax2+ q, y = a(x
+p)2,y=ax2 +bx +c.

AHanu3upoBaTh ¥ INPUMEHSATb  CBOWCTBA
M3y4eHHBIX (QYHKIUHA JUIS UX TOCTPOCHUS, B
TOM YHCIIC C ITOMOLIBbI0 IHU(PPOBBIX PECYPCOB

YucmoBbie
[ocjea0BaTel
bHOCTH (15 1)

MOCIICI0BATEIBHOCTH.
3amaHne TOCIIEI0BATEND
PEKYyppeHTHOH  opMyro
(bopmynoii n-ro wieHa.
Apudmernyeckas

DopMyJIbl n-ro
apuMETHICCKOU

CYMMBI IICPBBIX 7 YJICHOB.
Wzobpaxxenne q
apr(MeTHIECKON

TOYKAMH Ha  KOODPIUH
IUIOCKOCTH. JInHeHbIi
YKCITOHEHIIMAIbHBIN
C0XHbBIE TPOLEHTHI

TlonsTue YHCIOBOM

HOCTH
H u

b4l

reoMeTpuueckas — IPOrPECCHHU.

YJICHA
)41

FEOMETPUUYECKON  IIporpeccui,

JICHOB|
u

reoOMEeTPUIECKON nporpeccuid

aTHOH
31
pocr.

OcBamBaTh W  TPUMEHITH  HMHACKCHBIC
0003HauCHNS, CTPOUTH peueBble
BBICKA3bIBAHHS c HCTIONIb30BAaHIEM
TEPMHUHOJIOTHH, CBA3aHHOM C  IOHATHEM
MOCJIE0BATEIBHOCTH.

AnanusupoBath  GoOpMydy  n-TO  UJICHA
[OCNIEIOBATEIGHOCTH WM PEKYPPEHTHYIO
hopmyy 51 BBIYUCIISTH YJICHBI
MOCIeI0BATEILHOCTEH, 3aJaHHBIX ~ JTHMH
hopmynamu.

VYcranaBnuBaTh 3aKOHOMEPHOCTb B
MOCTPOCHHUHI MOCIIEIOBATEIBHOCTH, eciu
BBITIMCAHBI TIEPBbIE HECKOJIBKO €€ WICHOB.

Pacrmo3naBaTh apupMeTHIECKYTO il

FEOMETPUYECKYI0 IPOTPECCUM HpPH  Pa3HbIX
crioco0ax 3aJaHus.

Pewatp 3agaun ¢ ucnonp3oBanueM QGopmy 7-
ro wicHa apu(METHUCCKOW U TeOMETPHUYCCKON
[IPOTPECCUid, CYMMBITIEPBBIX 7 YJIICHOB.

N306pakaTh WiIEHBI TOCIEAOBATEIbHOCTH
TOYKaMHM Ha KOOPJMHATHOM IIOCKOCTH.
PaccmarpuBaTh npuMepbl  NpPOIECCOB U

STBJICHUH H3 peanbHON JKU3HH,
WILTIOCTPUP YIOIITUE H3MEHEHHE B
apu(MeTHIECKOM MpoTpeccu, B

TEeOMETPUYECKOH IPOTpeccur; H300paxaTh
COOTBETCTBYIOIINE 3aBUCMOCTH I'pauiecK.

Pewatp 3amauu, CBsS3aHHBIE C YUCIOBBIMH
MOCJIEOBATEILHOCTAMH, B TOM YHCIIE 3a7aul
U3 peaNnbHOM JKM3HM C HCIOJIH30BAHHUEM
UPPOBBIX TEXHOJIOT Uil (37EeKTPOHHBIX
TabJIHIL, rPahUUECKOro KaIbKyJIATOpa | T.IL.).
Pewath 3a1aun Ha CIIOXKHBIE MPOLIEHTHI, B
TOM YHCJIE 3a/la4l U3 PETbHON NPAaKTHUKH (C
MCIIONIb30BAaHUEM KaJIbKYISATOPA).

3HaKOMUTBCS  C  WCTOpUEH  Pa3BHUTHA
MaTeMaTHKH




IToBTOpEHwUe,
00001IEHNE,
cHCTeMaTH3all
WSt 3HAHUIA!
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UYucna v BbIYMCICHUS (3aIIUCh,
CpaBHEHHE, IEUCTBHUS C
[MefCTBUTETLHBIMA YHCIaMHU,
YHCIOBas TpsMasi; MPOLEHTHI,
OTHOIIICHUS, MPOTIOPIINY;
OKpYTJICHHE, HNpUOIHKEHHE,
OLICHKA; PEIIEHHE TEKCTOBBIX
Banayd apupMeTHIECKUM
criocooom)

AnreOpanyecKkue BBIPRKSHUS
(mpeobpaszoBaHue
aredpanyeckux — BBIpaKEHUH,
IMOIyCTUMBIE3HAYCHUS)

OyHKIIHA (mocTpoeHmue,
CBOMCTBa HU3Y4YEHHBIX
(hyHKINH; rpadudeckoe
[pEIIEHHE YpaBHEHMH U HUX
CHCTEM)

OnepupoBaTb  MOHATUSIMHU:  MHOXECTBO,
MOJIMHOYKECTBO, OTEPallii HaJl MHOXKECTBAMHU;
MCTIONB30BaTh TpapUUecKoe IPEICTaBICHHUEC
MHOYKECTB/IJISI OTIMCAHMS PEalbHBIX MPOIIECCOB
W SBICHUH, TPHU PEIICHWH 3a7ad W3 JIPYTUX
[YIeOHBIX MTPEIMETOB.

AKTyamu3upoBaTh TEPMHUHOJIOTHIO "
OCHOBHBIE JCHCTBHsS, CBSI3aHHBIC C YHCIIAMU:
HaTypalbHOE YHCIO, MPOCTOE U COCTaBHOE
4KCcia, JICIUMOCTh  HATYPaJbHBIX YHUCEI,
MpU3HAKK JEIMMOCTH, LEJI0e YHCIO0, MOIYJIb
4rcia, OOBIKHOBCHHAs M JCCATHUYHAS IpoOH,
CTaHIApTHBIA BUJA 4YHCIa, apu(MeTHUCCKUi
KBaJpaTHbIH KOpEHb BBHINOMHATH AeHcTBUS,

CpaBHMBaTh W  YyNOPAOOYMBATH  YHUCIA,
MPEACTAaBIATh  YHCIa Ha  KOOPIMHATHOM
MPSAMOM,  OKPYIJIATH  YHCIA; BBHITIOJIHATH
MPUKAIKY U OIEHKY Pe3yJIbTaTaBBIUMCICHHUN.
Pemars TEKCTOBBIE 3a7a4u
apuPMETHYCCKIM CIOCOOOM. Pematp
MpaKTHYEeCKUe 3a7auu, coJiepaKalye
MPOLIEHTBI,  JOJIM, YacTH, BbIpaXKarolHe
BaBUCHMOCTH: CKOpPOCTb —  BpeMs —
paccTosiHHe,  IIeHa —  KOJIMYeCTBO—
CTOUMOCTb, 00BEM pabOTEI — BpeMs —

[POU3BOJUTENLHOCTD TPY/a.
Pas3bupath peanbHbIe JKU3HEHHBIC CHUTYAITUH,
hopMynHpOBaTE WX Ha S3BIKE MATCMAaTHKH,
HaXOAUTh peuienue, MPUMEHSIS
MaTeMaTUYECKUI anmnapat, MHTEpIpPETUPOBAThH
[pe3yJIbTaT
OHepHpOBaTL IIOHATUAMMU. CTCIICHb C LCJIBIM
rmokaszarejeM, apu(METHUCCKUN KBaJpaTHBIH
KOpEeHb, MHOTOYJICH, alreOpanueckas apoOb,
[TO>KJIECTBO.
BrI1oJIHATE OCHOBHBIE }IeﬁCTBHSIIBBIHOHH}ITb

pacdeTsl 1o QopMmyinam, NpeodOpa3oBLIBATH
Lesble, JIpOOHO- pallOHAIbHbIE BEIPAKCHUS U
BBIDOKCHUSI C  KODHSIMH, pEan30BBIBATh

[PA3JIOKCHHUC MHOT'OYJICHA HAa MHOXHWTCIH, B
MOM 4YHCJIE C HCIIOJB30BaHUEM q)OpMyJ'I
[PA3HOCTHU KBaJpaTOB M KBaJApara CYMMBI U
[PA3HOCTHU; HAXOJUTH JONYCTHUMBIC 3HAYCHUA

MEepEeMEHHBIX A JAPOOHO-pAIlHOHAIBHBIX
BBIPAYKEHUH, KOPHEH.
MopenupoBaTh ¢ IOMOLIBIO  (GopMyl

[peasTbHBIE IPOLIECCHI U SBICHUSA

OmnepupoBath NOHATHAMU: (QyHKIUS, TpaduK
dbyHKIMK, HyIH (QYHKIUH, OTPOMEXKYTKH
3HAKOIOCTOSTHCTBA, MIPOMEXKYTKH
BO3pacTaHus, YyObIBaHWs, HauOoibpliee W
HavMEHbIIIee 3HAYCHUSA(PYHKIIHUH.

AHanu3upoBaTh, CpaBHHMBaTb, O0O0CYXIaTb
cBOICTBa (PYHKITHI, CTPOUTH UX IpadUKH.

OmnepupoBatb MOHSTUSMH: npsiMast
MPOTIOPIIMOHAIBHOCTH, OOpaTHas




Haxonuts pelieHue, TIPUMEHSIS
MaTeMaTHYeCKUi —almapar, WHTepIpeTHPOBATh
pe3yJbTaT

OrepupoBaTh MOHATHSMHU: CTENICHb C LEJBIM
mokaszaTeieM, apu(MeTHYecKHil KBaapaTHBIHA
KOpeHb, MHOTOWICH, anreOpamdeckas apo0b,
TOXKIECTBO.

BBINONHATS OCHOBHBIE IEHCTBUSA: BBIIOJHSATH
pacyeéTsl 1O (dopMmyiaM, TpeoOpa3oBHIBATH
Lesble, JIpOOHO- palMOHAIbHBIC BBIPAKEHUS W
BBIDOKCHUSI C  KOPHSMH,  pEaJH30BBIBATH
[pa3sioKEeHUEe MHOTOWICHa Ha MHOYKHTENIH, B TOM
YHUCIIE C WCIOJb30BaHWEM (OPMYNl pa3HOCTH
KBaJpaToOB W KBaapaTa CYMMbI W pPa3HOCTH;
HAaXOJIUTh JOIYCTUMBIC 3HAUCHNUS EPEMEHHBIX
st IpOOHO-palMOHANBHBIX  BBIPAYKCHHH,
KOpHEH.

MopenupoBath ¢ IIOMOLIBIO (OPMYIT pealibHbIC
MPOLIECCHI U SBJICHUS

OmnepupoBarh MOHATUSIMHU: (QYHKUUS, rpaduk
(yHKIMM, HyaM  (QYHKIMH, [POMEXYTKU
3HAKOMOCTOSHCTBA, TMPOMEXKYTKH BO3pPACTaHHMS,
yObIBaHMs, HauOoJjbllee W  HaWMEHbIIEEe
BHaYeHUA(DYHKINH.

AHanu3upoBaTh,  CpaBHHBaTh,  OOCYKAaTh
cBoifcTBa QyHKIMH, CTPOUTH UX rpaduKu.
OrmepupoBath HOHATHAMHU: npsiMast
MPONOPLMOHATIEHOCTb, oOpatHas
NpPONOPIHMOHANBHOCTD, — JIMHEeWHas  QyHKIus,
KBagpaTHdHas QyHKIW, Tapadoia, rumepoona.
Hcnonp3oBaTh Tpadukd UL ONPEICIICHUS
CBOICTB, IPOLIECCOB U 3aBUCUMOCTEH, I
[peLIeHUsI 3a71a4 U3 JAPYTUX Yy4eOHBIX NMPEIMETOB
W peajibHOM KHU3HU;, MOJIETUPOBATh C TOMOIIBIO
rpaduKOB peabHBIC MPOLECCHI U SIBJICHHUSL.
BeipaxaTs (opMylaMHd 3aBHCHMOCTH MEXKIY

BCIIMYMHAMHU

' 30ece npeocmasnensvi anemenmuvl codepoicanus Kypca, uzyuasuwuecs 6 5—§8 xuaccax u
mpebdytowue nosmopenusi, 06oowenus ucucmemamusayuu. Qopawamoscs K 9mMomy Mamepuay
MOJICHO 8 BUOe aKYeHma Ha 3asepularowem smane uzyieHus Kypca 9 kuiacca uiu pacnpeoesnms
nO COOMBEMCMEYIOWUM MEMAMUYECKUM PA30eNdM, USYUAeMbIM 8 medeHue Y4yeOH020 200d.

[Tpu pa3paborke paboueil mporpaMmbl B TEMaTHYECKOM IJIAHUPOBAHUU JOJKHBI OBITh
YUTE€Hbl BO3MOXXHOCTH HCIIOJIB30BAHMSI  AJIEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIbHBIX
pecypcoB,  SABISIOMIMXCS  y4eOHO-METOAMYECKMMM  MaTepualaMd  (MyJIbTUMeIUIHbIE
IIPOrPaMMBbl, 3JIEKTPOHHbIE YU€OHUKU U 33JJaUHUKH, dJIEKTPOHHbIE OMOIMOTEKH, BUPTYaJIbHbIE
1abopaTopuy, UIPOBBIE MPOTPAMMBI, KOJJIEKIUH HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB),
UCTOJNb3YyeMbIMU JI1  OOY4YEeHHs UM BOCHUTAHUSA PA3JIMYHBIX TIPYNI TOJIb30BaTENEH,
MPEJICTABICHHBIMU B 3JIEKTPOHHOM (IIMGPOBOM) BUIE U PEATUIYIOIMIMMH IUIAKTHUECKHE
Bo3moxkHocT MKT, conepkaHue KOTOpPBIX COOTBETCTBYET  3aKOHOJATENBLCTBY 00
o0pa3oBaHUH.



ITPUMEPHASA PABOYAS INIPOI'PAMMA YYEBHOI'O KYPCA

«TEOMETPUS». 7-3 KJIACCHI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

«MareMaTuKy yKe€ 3aTéM YYWUTb HaJ0, YTO OHA yM B IOPSAJOK IMPUBOIUTY», — IHCAI
BEJIMKUM pycckuil yueHbli Muxaun BacunbeBuy JIoMoHOCOB. 11 B 3TOM COCTOUT OJiHA U3 ABYX
neneil o0ydeHHsT T€OMETPUH KaKk COCTaBHOM YacTH MAaTEeMaTWKH B LIKOJE. DTOH IenH
COOTBETCTBYET JIOKa3aTejabHas JMHUS IpernojaBaHus reoMmerpuu. Crenysl mpelncTaBiIeHHON
paboueill mporpamMme, HayMHash C CEAbMOIO KJlacca Ha ypOKaxX TIEOMETpHH O0ydaroIuics
YUUTCSL MPOBOJAUTH [OKA3aTEJIbHBIE PACCYKIEHUS, CTPOUTHh JIOTMUECKHUE YMO3aKIHOUEHHUS,
JIOKa3bIBaTh HMCTHUHHBIC YTBEPXKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH
paccyXJIeHUs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOpaTHBIE
YTBEP)KJICHHS. YUEHUK, OBJAJEBIIMNA HCKYCCTBOM pAacCyXAaTh, OyAe€T NPUMEHSTHh €ro M B
okpyxaromie >ku3Hu. Kax mnucan reomerp u neparor HMrope ®demopoBuu Illapeirus,
WIIJbMH, TNOHUMAIOLIMMHU, YTO TaKOE€ JOKa3aTelbCTBO, TPYIAHO U J1a)K€ HEBO3MOXKHO
MaHUIYJIUpOBaTh». M B 3TOM COCTOMT BaXKHOE BOCIMUTATEIbHOE 3HAYEHHE H3YyUCHUS
F€OMETPUH, NPUCYIIEE MMEHHO OTEYECTBEHHOM MaTeMaTHyecKod mikose. Bmecre ¢ Tem
aBTOpbl MPOTrpamMMbl IPENOCTEPEraloT YUYUTENs OT M3JIMILHEro (opMmaanu3Ma, OCOOEHHO B
OTHOILLIEHWH Hadal M OCHOBaHUU reoMerpuu. Ppannysckuii maremaruk JKan JlpenoHHEe 1O
9TOMY MOBOJIY BBICKa3alcs Tak: «YTo Kacaercs JeIUKaTHON MPOOIeMbl BBEACHUS «aKCUOMY, TO
MHE Ka)KeTCsl, UTO Ha MEPBbIX MOPax HYKHO BOOOILE n30erarb NPOM3HOCUTH CaMo 3TO ¢i10BO. C
JIPYrol e CTOPOHBI, HE CIEAYyeT YIYyCKaTb HH OJHOW BO3MOXHOCTH JaBaTh IPUMEPHI
JIOTUYECKHUX 3aKIIOYEeHUN, KOTOpble Kyda B OOJbIIeH Mepe, 4eM HJes aKCHOM, SBIISIOTCS
WCTUHHBIMU U €IMHCTBEHHBIMU JIBUTATEISIMA MaTEMaTUYECKOTO MBIIIJICHUS.

Bropoil 1enpto U3ydeHHs] TE€OMETPUM  SBIISIETCSI UCIOJIb30BAHUE €€ KAaK MHCTPYMEHTA
IIPU PELIEHUU KaK MaTeMaTU4YeCKUX, TaK U MPAKTUUYECKUX 3aJay, BCTPEUAIOIIUXCS B pealIbHON
#U3HU. OKOHYMBUIMM KypC F€OMETPUHM IIKOJIBHUK JOJIKEH OBITh B COCTOSSHUM OIPEIEIIUTH
FEOMETPUUECKYIO0 GUTYpPY, OIMMCATh CIIOBAMU JIAHHBIM YEPTEK WM PUCYHOK, HAUTH IUIOMIA/b
3€MEJIbHOTO0 Y4acTKa, paccyuTaTb HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO KabOens win
TpeOyeMble pa3Mepsl rapaxa Ui aBTOMOOWIS. DTOMY  COOTBETCTBYET  BTOpasd,
BBIYMCIIUTENbHAS JIMHUSA B W3YYEHUU TE€OMETpUM B IIKose. JlaHHas mOpakTU4ecKas JIUHUS
SBJISICTCS HE MeHee BakHOM, ueM mepsas. Eme [lmaTtoH mpeanmuchkiBai, 4ToOBI «TpakaaHe
ITpexpacHOro ropoja Hu B KOEM CiIydac HE OCTaBJISUIM T€OMETPUIO, BEIb HEMAJIOBAXHO JaXe
no0oYHOe e¢ MPUMEHEHNE — B BOEHHOM JIeJie J1a, BIPOUYEM, U BO BCEX HayKax — JUIsl JIy4IlIero
UX YCBOEHHS: MBI Bellb 3HaeM, Kakass OECKOHEYHas pa3HUIa CYIIECTBYET MEXKIY YeIOBEKOM
MPUYACTHBIM K TEOMETPUU U HETIPHUACTHBIMY. {711 3TOTO YUUTETI0 PEKOMEHAYETC s TO0UPATh
3a/la4yl MPAKTUYECKOro XapakTepa Ul pacCMaTpUBAaeMbIX TeM, YYHUTb JE€TeH CTpPOUTh
MaTeMaTUYeCKHEe MOJIENM PEATbHBIX >KU3HEHHBIX CHUTYalluid, TPOBOJIUTH BBIYUCICHHUS U
OIICHUBATh AaJIEKBAaTHOCTh IMOJYYEHHOro pe3yibrara. KpailHe BaKHO MOAYEPKUBATH CBSI3U
FEOMETPUM C  JIpYTUMH  TpeaMeTaMHM, MOTHBUPOBATh  MCIIOJNb30BAaTh  ONpEACIICHUs
TEOMETPUUECKUX (DUTYp U TOHSITHH, JEMOHCTPUPOBATH MPUMEHEHHE MOMYyYEHHBIX YMEHUH B
buzuke W TeXHHKEe. OTH CBA3M Hamboiee SIpKO BHUAHBI B Temax «BekTopbiy,
«Tpuronomerpuyeckue COOTHOIIEHUs», «Meto koopauHat»yu «Teopema [lTudaropay.

B 3akntoueHue comuieMcs Ha BEIMKOro mMatemMaTuka u actpoHoma Moranna Kemnepa,
YyTOOBI €nle pa3 MOAYEPKHYTh U METalpelIMETHOE, U BOCIHUTATEIbHOE 3HAUYEHUE T'€OMETPHUU:



“Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum
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inter causas est, cur homo sit imago Dei”".

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yyeOHOMY miaHy B 7—9 kiaccax u3ydaeTcs y4eOHBI Kypc «leoMeTpusi»,
KOTOPBII BKIIIOYAET CIIEAYIOIINE OCHOBHBIC pa3/elibl conepxkanus: «[ eoMmerpudeckue GUrypbl
U UX CBOHCTBay», «/3MepeHne reOMETPUIECKUX BEIMYHHY, a TaKkKe «JleKkapToBbI KOOPAUHATHI
Ha TUIOCKOCTIY, «BekTopbi», «/IBmkenus miockoctu» U «IIpeodpa3oBanus mogo0us».

VY4eOHbIi MJIaH IpeaycMaTpruBacT U3yueHHe TeOMEeTpHH Ha 0a30BOM ypOBHE, HCXOS U3
HEe MeHee 68 y4eOHBIX 4acoB B yueOHOM TroJly, BCETO 3a TpU roja odyuenus — He menee 204
YacoB.

COJAEP)KAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

7 kace

Havanbhble nonstust reomerpuu. Touka, mpsiMasi, OTpe3oK, Jyd. Yroia. Buabsl yrios.
BeprukanbHele W CMeKHble  yribl. buccekrpuca yria. JlomaHas, MHOIOYTOJIbHHK.
[TapanienpbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOHCTBa OCEBOM cHUMMeTpud. llpumepsr
CUMMETPUU B OKPYKAIOLIEM MUPE.

OcCHOBHBIE TIOCTPOEHHS € IOMOUIBIO LUPKYJIs M JuHelKku. TpeyronpHuk. Beicora,
MenuaHa, OMCCeKTpHUca, UX CBOICTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUIN TpeyroiabHUKH. HepaBeHCTBO TpeyroabHUKA.

CBolicTBa U PU3HAKK PaBHOOEIPEHHOIO TPEYroJbHUKA.

[Tpu3Haky paBeHCTBA TPEYTOJBHUKOB.

CpolicTBa U NpU3HAKU HapauienbHbIX NpsAMbIX. Cymma yriioB TpeyrojibHuKa. BHemiHue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbIl TpeyroabHUK. CBONCTBO MeAMAaHbI IMPSMOYTOJIBHOI'O TpPEYroJIbHUKA,
IIPOBEJCHHOW K TuNOTeHy3e. IIpusHaku paBeHCTBAa MNPSAMOYTOJBHBIX TPEYrOJIbHUKOB.
[TpstMOyTONIBHBIN TPEYTONBHUK C yriioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U O0NblIel cTopoHe TpeyrojabHUKa. [lepneHuKyasap 1 HaKJIOHHAS.

I'eomerpuyeckoe MecTo TOYeK. bHccekTpuca yria M CEpeIuHHBIN MEPHNEHAUKYIAP K
OTpE3Ky KaK '€OMEeTpPUYECKHE MECTa TOYEK.

OKpyXHOCTb U KpYyr, XOpAa W JHaMeTp, UX CBOMCTBa. B3aumHOe pacmnosnoxeHue
OKpyXHOCTH U npsiMoil. KacarenpHas u cekymiast K OKpy>XHOCTH. OKpYXHOCTb, BIMCAaHHAs B
yroJ. BincanHas u onncaHHas OKpYKHOCTH TPEYTOJIbHHKA.

8 kuace

YetsipexyronbHuky. Ilapamienorpamm, ero mpu3Haku U cBoiicTBa. YacTHble ciydyau
napajuieJIorpaMMoB (TMPSIMOYTOJIbHUK, poMO, KBajpaT), MX HNpU3HAKU U cBoiicTBa. Tpamerus,
paBHOOOKas Tpamneuus, e¢ cBoicTBa u npusHaku. [IpsiMoyronapHas Tpanemus.

Merton yaBoenus meauanbl. LlentpansHas cummerpus. Teopema daneca u teopema o
MIPOMOPLUMOHANIBHBIX OTpe3Kax.

! TeomeTpus enuna u BeuHa, oHa GaucTaer B BoxkbeM gyxe. Hamia nmpuyacTHOCTb K Heil
CIY’)KMT OJIHUM M3 OCHOBaHHIl, MO KOTOpPHIM YEJNOBEK JO0JDKEH ObITh 00pazom boxxbum
(http://www.astro- cabinet.ru/library/ Kepler/Tab_1.htm)
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Cpennue TMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHHKa.

[TogoGue TpeyroabHUKOB, KodhdurueHT nogoous. [Ipu3naku momooust TpeyroabHUKOB.
[TpumeneHnue mogo0ust MPU PElICHUH MPAKTUYECKUX 3aj1ad.

CpoiicTBa muiomaaeit reomerpuieckux ¢uryp. @opmMymsl I MIIOLIAIUA TPEYTrOJIbHUKA,
napasuiesorpaMma, pomoa u tpaneuuu. OTHoIIeHHE TUIoHaiel MoA00HBIX (UTyp.

Brruucnenue niomniaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenne teopemsr I[Tudaropa mpu pemeHuH HPaKTUIECKUX
3ajad.

CuHyC, KOCHMHYC, TAHI'€HC OCTpPOro yIJla IPSIMOYTOJIBHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue GyHkuuu yrio B 30°, 45° u 60°.

BrnucanHble M LEHTpaJIbHBIE YIJIbI, YTOJ MEXKIY KacaTeIbHOW M XOPIOH. YTJbl MEKIY
XOopAaMM U CEKyllMMHU. BrucaHHble U OINMCaHHBIE YETHIPEXYroJbHUKU. Bsaumuoe
pacrosioxeHue AByX okpyxHocred. Kacanue oxpyxHocTeil. OOlue KacaTelbHbIE K JIBYM
OKPYKHOCTSIM.

9 kanace

Cunyc, kocunyc, TanreHc yriaoB or 0 go 180°. OCHOBHOE TPUIOHOMETPUYECKOE
TOXKeCTBO. POpMyJIbl IPUBEACHUS.

Pemenne TtpeyronbHukoB. Teopema KOCHMHYCOB U TeopeMa CHHYCOB. Pemnienue
[IPAKTUYECKUX 33]]a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CHHYCOB.

ITpeoOpa3oBanue nonobusi. IlogoOue COOTBETCTBEHHBIXJIEMEHTOB.

Teopema O NpPOU3BENEHUU OTPE3KOB XOpHA, TEOPEMBI O IPOU3BEACHHUU OTPE3KOB
CEeKYIIHNX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, anuHa (MOAylib) BEKTOpa, COHANpaBIEHHbIE BEKTOPBI, IMPOTHUBOIOJIOKHO
HAIpPaBJIEHHBIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpALlMU HaJ
BeKTOpaMHu. Pa3iioskeHre BEKTOpa 1o ABYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaThl BEKTopa.
CxkassipHO€E TPOU3BENCHNE BEKTOPOB, IPUMEHEHUE JUIsl HAX0XKICHUS UIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPaBHEHUS MPSIMOA U OKPYKHOCTH B
KOOpJIMHATAaX, [IepeceuyeHrne OKPYKHOCTEN UIPSAMbIX. MeToa KOOpAMHAT U €ro NpUMEHEHUE.

[TpaBriibHBIE MHOTOYrOJBHUKH. JlnMHA OKpyXkHOCTH. ['pamycHas W paguaHHas Mepa
yTJIa, BBIYMCIICHHE JUIMH AYT OKpyXHOoCTel. [nomane kpyra, ceKTopa, CerMeHTa.

JIBI>KEHUsT  IJIOCKOCTH M BHYTPEHHHE  CUMMeTpuM  ¢Guryp (3JIeMeHTapHbIe
npencranienust). [lapamiensHelii nepenoc. [loBopor.

INJIAHUPYEMBIE NNPEJMETHBIE PE3YJIbTATHI OCBOEHUA
IMPUMEPHOMPABOYEM ITPOT'PAMMBI KYPCA (ITO T'OJIAM OB YUEHMUS)

OcBoenne ydyeOHOro kypca «l'eoMeTpusi» Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
JTOJKHO — oOecrieuMBaTh  JOCTHIKEHHE — CIEAYIOLUIUX  MPEeIMETHBIX  00pa30BaTeIbHBIX
pE3yJIbTaTOB:

7 kjacc
* Pacnio3HaBaTh M3y4eHHBIE TEOMETPUYECKUE (UTYpBI, OMPEAeNsiTh UX B3aUMHOE
pacrosioxeHue, u300paxarb reoMeTpUyYecKrue (QUIypbl; BBIIOJIHATH YEPTEKU IO YCIOBUIO



3anaun. M3mMepATh IUHENHbIE W YIVIOBBIE BEJWYMHBI. Pemars 3a1auv Ha BBIYMCICHUE JJIUH
OTPE3KOB U BEIUYHH YIJIOB.

* Jlenats rpy0yI0 OIEHKY JTMHEWHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B pEalbHON KHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pazMepbl 3TUX 00BEKTOB IO NOPS/IKY BEJIMYUHBI.

* CTpoUTh YepTEkKU K FTEOMETPUUECKHUM 3a1a4aM.

* [lonb30BaTbcsd NpPHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BAaTh IPU3HAKU H
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELICHUH 3ajad.

* [IpOBOIUTH JIOTUYECKUE PACCYKICHUS C UCIIOJIb30BAHUEM T€OMETPUYECKUX TEOPEM.

* [Tosp30BaTbCsl NpPU3HAKAMH PAaBEHCTBA IPSMOYIOJBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEIMAHbI, IIPOBEACHHOM K THUIOTEHY3€ MPSMOYIOJbHOIO TPEYrOJbHUKA, B PEIICHUU
r€OMETPUYECKUX 3aad.

* OnpenensaTs NapauleabHOCTh NPSAMBIX C ITOMOIIBIO YIUIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekyas. OnpeaensiTs NapaieNbHOCTh MPSAMBIX ¢ IIOMOILBIO PABEHCTBA PACCTOSIHUI OT TOYEK
OJIHOW IIPSIMOM 10 TOYEK APYroH NpsSMOM.

* Pemate 3a/1auu Ha KJIeT4aTol Oymare.

* [IpoBOAUTH BBIYMCIEHUS U HAXOAWThb YUCIOBbIE U OyKBEHHBbIE 3HAYEHMsI YIJIOB B
FEOMETPUUYECKHUX  3aJadaX C  MCIOJIb30BAHUEM CYMMbl YIJIOB  TPEYIOJIbHUKOB U
MHOIOYI'OJIbHUKOB, CBOMICTB YIJIOB, OOpa30BaHHBIX IPU IEPECEUEHHM JIBYX MapajlieIbHbIX
IPSAMBIX CEeKylIed. PemaTe mpakTuyeckue 3aauu Ha HaXO0XKACHHUE YIJIOB.

* Biagers MOHATHEM I€OMETPUYECKOr0 MeCTa TOYEK. YMETh OIpPElelsiTh OUCCEKTpUCy
yIJla ¥ CEPEIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUYECKUE MECTa TOYEK.

* QOpMyIMPOBATh ONPEIEICHUS OKPYKHOCTH U KPyTa, XOpAbl U JUaMETPa OKPY>KHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IIPUMEHATh 3TH CBOWCTBA IPU PELICHUH 3ajady.

* Bnazsers NOHATHEM ONUMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETh HAXOJIUTh €€
ueHtp. [lonb30BaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYTOJIbHUKA [1EPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEIUHHBIC IEPHEHAUKYISAPbl K CTOpPOHaM TpPEYrOJIbHHKA
IIEPECEKAIOTCS B OJJHOM TOUKE.

* Bnajgers nNOHATHEM KacaTelNbHOW K OKPYXKHOCTH, II0Jb30BaTbCsl TEOPEMOH O
NEPIEeHIUKYIIPHOCTU KacaTelbHON U paJuyca, IPOBEACHHOTO K TOUKE KacCaHMS.

* [lonb30BaTbcsd MPOCTEMIIMMHU TE€OMETPUYECKUMU HEPaBEHCTBAMM, IIOHUMATh UX
IIPAKTUYECKUHA CMBICII.

* [IpoBOIUTH OCHOBHBIE T€OMETPUYECKHE ITOCTPOCHHUS C ITOMOIIBIO UPKYJIS U JIMHEHUKHU.

8 kmace

¢ Pacmio3HaBaTh OCHOBHBIC BH/bI ‘ICTI)IpéXYFOJ'II)HI/IKOB, HUX 3JIEMCHTHBI, II0JIb30BAThCA HUX
CBOMCTBaMH IIPU PELUIEHUH F€OMETPUUECKUX 3a]ad.

* [I[puMeHATh CBOWMCTBAa TOUKHM TIEPECEUCHUs] MEJMaH TPEyrojbHUKa (I[EHTpa Macc) B
pEILIEHNN 3a1ad.

* Bnagers NOHATHEM CpeOHEN JMHUM TPEYrojJbHUKA W TpanelyuH, NPUMEHATh HX
CBOMCTBA IIPH PEIICHUH reoMeTpruyecKux 3anad. Ilonb3oBaTecsa Teopemont daneca u TeopeMon
0 MPONIOPLHMOHANBHBIX OTpe3KaX, IPUMEHATh UX JUIsl PEIICHUs IPAaKTUYECKUX 3a/1ad.

* [IpuMeHATH pU3HAKU [TO100US TPEYTOJILHUKOB B PEIICHUH T'€OMETPUUECKHUX 3a/1ad.

* [Tonp3oBatbest Teopemoit [ludaropa mist pereHus TeOMETPUYECKUX M NMPAKTUYECKUX
3ana4. CTpOUTh MaTEMATUUYECKYI0 MOJIENb B NMPAKTUYECKUX 3a/ladax, CaMOCTOSTENBHO JENIaTh
qepTém U HaXOJUTHCOOTBECTCTBYIONIUEC NJIWHBI.



* Bragets NMOHATUSIMU CHHYCAa, KOCMHYCAa M TaHT€HCA OCTPOro yria MpsiMOYTOJIbHOTO
TpeyroiabHuKa. [1o1p30BaThCS ITUMH MOHATUAMU Ui PELICHUs] TPAKTHUECKUX 3a/ad.

* Beraucisate  (pa3snmuYHBIME - CIIOCOOAMM)  IUIOMIAAL TPEYTONbHUKA U IUIOMIAIU
MHOTOYTOJIbHBIX Guryp (monb3ysach, TI/€ HEOOXOAUMO, KalbKyasiTopom). [IpumeHsTSH
MOJIyYEHHBIE YMEHHUS B MPAKTUYECKUX 3ajjauax.

* Brianets MOHATHUAMM BIMCAHHOTO U LIEHTPAJIBHOTO yIja, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiax, yriax MexIy XopJaaMu (CEeKyIIMMHU) U yrie MEeXy KacaTeJIbHONH U XOpIou
MIPU PEIICHUH T€OMETPUUYECKUX 3a/au.

* Bnajerp MOHSATHEM  ONUCAHHOTO  YETHIPEXYTOJbHUKA, MPUMEHSITh  CBOWCTBA
OMKMCAHHOTO YETHIPEXYroJIbHUKA MPU PEIICHUU 3ajad.

* [IpuMeHATh MONy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMaTHYECKUE MOJICIH
JUISL 3a/1a4 peajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C NMPUMEHEHUEM
no100Ust U TPUTOHOMETPUH (TIOJIB3YSICh, i€ HEOOXOAUMO, KAIBKYISITOPOM).

9 kaace

* 3HaTb TPUIOHOMETpUYECKHE (YHKIMM OCTPHIX YIJIOB, HAaXOJUTh C HX IOMOIIBIO
pa3IUYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYrojbHUKAa («pEUIEHHE MIPSIMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxoauTh (¢ MOMOLIbIO KaJbKYJISATOPA) JUIMHBL M YIJIbl JUISL HEeTaOIMYHBIX
3HAYCHUH.

* [Tonp30BaTbess  QopMyaaMu  HPHUBEAECHHS UM OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKJIECTBOM JUIsl HAXOKICHUSCOOTHOILIEHUN MEXAY TPUTOHOMETPUUECKUMHU BEIMYMHAMM.

* lcnonp30BaTh TEOpPEMBbl CHHYCOB M KOCHHYCOB JUISI HAXOXJECHUS Ppa3IUYHbIX
AJIIEMEHTOB TPEYroJbHUKA («pPELIEHHE TPEYroJbHUKOBY»), NPUMEHATh HX IPU PELICHUU
FEOMETPUYECKUX 3azad.

* Bnagers mnoHATHAMH TpeoOpa3oBaHUsl MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX Quryp. Ilonp3oBaTbecs cBOcTBaMHM 1OJOOMS NPOU3BOJIBHBIX (UTYp, YMETh
BBIYUCIIATh JUIMHBI U HAXOJWUTh YIIbl y MoA00HBIX (uryp. Ilpumensts cBoiicTBa momodus B
NPAaKTUYECKHX 33/1a4ax. Y METh MPUBOIUTH IPUMEPHI MMOA0OHBIX (UTYp B OKPY’KAIOIIEM MHUDE.

* [Tonp30BaThCsl TEOpEMAMM O ITPOU3BENEHUN OTPE3KOB XOPJ, O MPOU3BEACHUHN OTPE3KOB
CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

* [Tonb30BaThCs BEKTOpaMH, MOHMMATh WX T€OMETPUYECKUH U (PU3MYECKHH CMBICIH,
OPUMEHATh WX B PEIICHUM IeOMETpUYecKuX U (u3ndeckux 3anad. IlpuMeHsTH ckaasipHOe
IIPOU3BE/IEHNE BEKTOPOB JJIs1 HAXOXACHUS JUIUH U YIJIOB.

* [Tonmp30BaTbCs METONOM KOOpAMHAT HAa IUIOCKOCTH, INPUMEHATh €r0 B PEUICHUH
FEOMETPUUYECKUX U MPAKTUYECKUX 3ajad.

* Bnazers NOHATUSAMU MPaBUIIBHOIO MHOTOYT'OJIbHUKA, IMHBI OKPYKHOCTH, JJIMHBI 1yTH
OKPYKHOCTM W pPaJiMaHHOM MEpBbI YIUIa, YMETh BBIYMCIATH ILIOLIAAb Kpyra M €ro 4acre.
[TpyMeHATH OIYyYEHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

* HaxomuTh ocu (WK LEHTPBI) CUMMETPUH (PUTYp, TPUMEHATh JABUKEHHS IIOCKOCTH B
IPOCTEHIINX CIydasX.

* [IpuMeHATH MONYYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJIENH
JUISL 3a7lad peaNibHOM JKUM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHSI C MPUMEHEHHEM
10100Us U TPUTOHOMETPUUYECKUX (PYHKIHH (ITOJIb3YACH, TJIe HEOOXOAMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINIAHUPOBAHUE VYYEBHOI'O KYPCA(IIO T'OJAM

OBYYEHMUA)

7 kaacc (He meHee 68 u)

NpEeICTaBICHUS O  PaBHBIX
(KOHTpYIHTHBIX) ¢urypax. Tpu

MpHU3HaKa paBeHCTBa
TPEYTOJIbHUKOB. [Tpu3znaku
[paBeHCTBA MPSMOYTOIBHBIX
TPEYrOJbHUKOB. CBoiicTBO
MeIHaHBI MPSMOYTOJIBHOTO
TpeyroasHIKa. PaBHOOEAPEHHBI

e u PaBHOCTOPOHHHE
TpeyronbHukd. [IpusHaku wu
CBOMCTBa paBHOOEIPEHHOTO
TPEeyroJIbHUKA. [IpoTus
OosbIeit CTOPOHBI
TpPeyroJIbHUKa JIEXKHUT
oonpmmit  yron. [Ipocteiime
HEpaBEHCTBA B  T'€OMETPHH.
HepasenctBo TPEYroJIbHUKA.

HepaBeHCTBO J10MaHOM.
[IpsiMOyronbHBIA TPEYroJbHUK

c yrmom B 30° IlepBeie
MOHATUSL O JOKA3aTeNIbCTBaX B
TeoOMeTpHuH

[YKa3aHHEM HPU3HAKOB).

BeiBoauts CIEJCTBHUSA (paBeHCTB
COOTBETCTBYIOLIUX 3JIEMEHTOB) u3
[PABEHCTB TPEYTOJIBHUKOB.

DopMyIHpOBaTH OIIPEICIICHUS:
OCTPOYTOJIBHOTO, TYNOYTOJIBHOTO,
MPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
[PABHOCTOPOHHETO TPEYTOJIBHUKOB;
6I/ICCCKTpI/ICI)I, BBICOTHI, MCAHNAaHbI
[TPEYTOJIbHUKA; CEpEAMHHOTO
MEpIeHANKYJIApa OTpe3Ka; MepUMeTpa
TPEYTrOJIbHUKA.

dopmMynHupoBaTh CBOWCTBA W TPHU3HAKH
[paBHOOEIPEHHOTO TPEYroJIbHUKA.
CrtpouTh 4YepTek W, pemaTh 3agadd c

TTOMOIIBIO HaX0XJICHUA PaBHBIX
[TPEYTrOIBLHUKOB.

IIpumensaTs MPU3HAKU paBeHCTBaA
[PSMOYTOIbHBIX TPEYTrOJILHUKOB B
Bazayax. Hcnonb3oBars U POBBIE
[pecypcbl IS MCCIIEIOBAaHHMsS CBOWCTB
n3ydaeMblx  (uryp. 3HAKOMUTBCS  C

I/ICTOpI/Ieﬁ Pa3BUTHA TCOMCTPUUN

HasBanue OcHOBHBIE BUJIBI J€SATENBHOCTU ONEeKTPOHHBI
pa3znena (TeMbl) OcHOBHOE cofep)KaHue oOygaromuxcs e (undpossie
Kypca (ducio o0pa3oBaTeNbH
JacoB) BI€ PECypCHI)
[Ipocreiimue IIpocreiimue ®opMynupOBaTh OCHOBHBIE MOHATHUS U
TEOMETPUYECKH [[€OMETPHUCCKHE OOBEKTHI: [oNpeeneHus. Pacro3HaBaTh H3ydeHHBIE
e (urypsl m ux [TOUkM, IMpAMBIC, JTy4d U YIJIbI, [[COMETPUIECCKHE (PUTYPBI, ONPENEIATh UX
CBOMCTBA. MHOTOYTOJIbHUK, JIOMaHas. [B3aMMHOE pPAaCIHOJ0XEHWE,  BBIIOIHATH
Wsmepenune  [CMexxHBIE M BepTUKAJbHBIE [HEPTEXK MO YCIOBHIO 3anadd. [IpoBoauTsb
reoMeTpuuecku |yriabl. PaboTa ¢ mpocTeWIIMMU [pPOCTEHIINE TOCTPOCHHS C IIOMOIIBIO
X BEJINYNH YepTEeKaAMH. LUPKYJAst M JIMHEHKH. W3zmepsth
(14 9) W3Mmepenne  NHMHEHHBIX U [TMHEHHBIE M YIJIOBBIE  BEJIMYMHBI
[YTJIOBBIX BEJIMYWH, BBIYHCICHHE [€OMETPUUECKHX u MIPaKTHYECKUX
oTpe3koB U yrioB. [lepumerp u [00bekTOB. OnpenessTh «Hariaas3» pa3mMepsbl
TuIonans (GUryp, COCTaBICHHBIX [pEbHBIX OOBEKTOB, MPOBOIUTH TIPYOyIO
13 TIPSIMOYTOJIbHHKOB OLICHKY MX Pa3MepoB.
Pemate 3amaun Ha BBIYMCIICHHWE IJIHH
OTPE3KOB M BEIWYHMH yIJIOB. Pemarh
3ajadd HAa B3aUMHOE PAaCIOJIOKCHHE
reomerpuueckux  ¢uryp.  IIpoBomuth
KIacCU(PUKAIMIO  yIJIOB,  BBIYHCIATH
ITMHEHHBIE U YIJIOBBIE BEJINYMHBI,
MPOBOANTH HEOOXOJMMBbIEC NOKa3aTeIbHbIE
[paccyXIeHHS.
3HaKOMHUTbCA C HUCTOpHEH pa3BUTHUSA
reOMETpUH
Tpeyronsankn |Ilonsrue 0 paBHbIX |PacnosnaBath napsl PaBHBIX
(22 v) TPEyroJbHUKAaX M HEPBUYHBIC [TPEYrOJILHUKOB Ha TOTOBBIX 4epTexkax (c




[Mapannensx IMapannensHele mpsMble, ux | DopMyIupoBaTh MOHSATHE HNapaeIbHbIX
bIe npsMele, (cBoicTBa, IlATbIl  mocTynaT [IPSAMBIX, HAXOAUTh MPAKTUYECKUE MPUMEPBHL.
cymma  yrioB [EBkmmma. Hakpect nexamme, [I3ydath cBoiicTBa yTriioB, 0Opa30BaHHBIX
TPEYrOJIbHUKA  (COOTBETCTBEHHBIE U [IPH TIEPECEYCHUU MapauleIbHBIX HPAMBIX
(14 9) 0THOCTOPOHHHE VTIBI [CEKYTICH.

(oOpazoBaHHEIE npu | IIpoBoauth JIOKa3aTenbCcTBa
MEPECEUEeHNH  NapaJlyIelbHBIX [MapaJUIENbHOCTH JBYX MPSAMBIX C ITOMOIIBIO
MPSMBIX CEKYILEH). YTJIOB, OOpa30BaHHBIX MpPU  TEPECCUCHUHU
IIpusnax MapajuIeIbHOCTH PTUX MPSAMBIX TPeTbel MpsiMOit.
MpsMBIX ~ 4Yepe3  PaBEHCTBO | BBIUUCIATH CyMMy YTJIOB TPEYrOJbHHUK.
paccTosiHUM OT Touek oaHol | HaxomuTs uucioBble U OyKBEHHBIC
NpsMOM 10 BTOpPOH MpsIMOM. 3HauCHMS YIJIOB B T€OMETPUYECKUX 3ajjadax
CyMMa YIJIOB TPEYrOJIbHUKA M |C HUCHOJb30BAHUEM TEOPEM O CyMMeE YIJIOB
MHOTOYTOJIbHHKA. TPEYTOJIbHUKA U MHOTOYTOJIBHUKA.
Brewnue yIasl | 3HAKOMHUTBCA C  HCTOPHEH  pa3BUTHA
TPEeyroJIbHUKA TEOMETPUH

OxpyxHocTbu | OKpyX)HOCTB,  Xopael u | DopMyIHpOBaTh OIIpENIENICHUSL !
pyT. THaMeTpBI, X CBOWCTBA. |OKPYXHOCTH, XOPJIBL, JuaMeTpa U

I'eomerpuuec |[KacaTenbHas K OKPY)KHOCTH. [KacaTe€dbHOH K OKpYKHOCTH. M3ywaTe wux
[kue OKpy»XHOCTb, BIHCaHHass B [CBOHCTBA, IPHU3HAKH, CTPOUTH YEPTEXKH.
TIOCTPOCHUS yron. Ilomatue o I'MT, MccnenoBatb, B TOM 4YMCIE HCIOJB3YS

(14 9) [IPUMEHEHUE B 33/1a4ax. dpoBsie pecypcsl: OKPYXKHOCTb,

buccexTpuca M cepeqUHHBIN [BIHCAHHYIO B YTOJ; IEHTP OKPYKHOCTH,
MEepHICHIUKYIISP KaK [BIOHCAaHHOH B YIOJ; PpaBEHCTBO OTPE3KOB
FEOMETPUYECKHE MECTa TOYEK. [KacaTeIbHbIX.
OKpYy>KHOCTb, OTIICaHHAas OKoJio | Mcmonb30Bath METOJ, I'MT s
TpEyroibHUKa. BrnucaHnas B [moka3aTenbcTBA TEOPEM O  IEPECCUCHHH
[TPEYTOJIIEHUK OKPYKHOCTb. OucceKTpuC  YIJOB  TPEYrOJIbHHKA |
Ilpocreiimme  3agaun  Ha CEPEAUHHBIX IEPIEHIUKYIIPOB K CTOPOHAM
[NOCTPOCHUE TPEYroJbHUKA c MOMOUIBIO I'MT.
OBnageBaTb  HOHATHAMH  BIIMCAHHOM W
OMHCAaHHOH  OKPYKHOCTEH  TpEeyroibHHKA,
HaXOIUTh LIEHTPBI ITUX OKPYKHOCTEH.
Pemats ocHOBHBIE 331a4M HA MOCTPOCHHUE:!
lyrja, paBHOIO  JAaHHOMY; CEPEIUHHOIO
MEepIeHANKYIIApa JaHHOTO OTpe3Ka; MPSMOH,
MpoXonadIled dYepe3 JaHHYI0 TOYKYy H
NEPIECHIUKYIISIPHOM JIaHHOM IIPSIMOH;
OMICCEKTPUCHI JAHHOTO YIJIa; TPEyroJIbHUKOB
[0 PA3JIMYHBIM JJIEMEHTaM.
3HaKOMHUTBCS C  HCTOPHEH  pa3BUTHUSA
TEOMETPUH

IToBTOpEHuUE, IloBropenne u o00oOmenne | Pemars 3a1a4u Ha MIOBTOPEHHE,
00o0mEeHne OCHOBHBIX NOHATUH M METOJOB [MJUIIOCTPHUPYIOLIHE CBSI3H MEXIy
BHaHMH (4 1) Kypca 7 knacca pa3NMYHBIMUYACTSIMH Kypca




8 kiacc (He MeHee 68 1)

VY BoeHue MeJIMaHbl.
[lenTpanbHas CHUMMETpUS

Jloka3plBaTh M HUCIIONIB30BaTh IIpU
[peIICHNH 3ajad NMPU3HAKW W CBOMCTBA!
rmapajuieniorpaMma, — MpsIMOYTOJIbHUKA,
[pomOa, KBaJpaTa, TpareIim,
[paBHOOOKOH Tpamneunu, NpsaMoyrobHON
TpareLHy.

[IpuMeHATh METO yABOCHUS MEHAHEI
TpeyroJbHUKA.

Hcnonb3oBaTh HU(POBBIE  peCypChI
IUIST MCCIICIOBAHUSI CBOMCTB M3y4aeMBbIX
uryp.

3HaKOMHUTBCS C MCTOPHUEH pa3BUTHA
TeOMETPUH

HasBanne OCHOBHBIE BUJIBI JICSTEIBHOCTH DJIeKTPOHHBIE
pasnena(Tembl) OCHOBHOE cojiepKaHue oOyyaromuxcst (undpossie
Kypca o0pa3oBaTeIbHEIC
(4nco4acoB) pecypcer)
Yetspexyron | Ilapamnemorpamm, ero | HM3o0paxaTh W HaXOAWTH HA YEPTEKAX
bHUKH (12 1) MPU3HAKA M CBOWCTBA. YaCTHBIC [UCTHIPEXYTONFHUKN pa3HBIX BHAOB H
Ccirydqan MapaIeIorpaMMOB [MX3JIEMEHTHI.
(TIpAMOYTOJTEHUIK, pomb0, | DopmynupoBathb OTIpeICIICHUS:
KBaZpaT), WX TPHU3HAKHd | [IApajulelorpaMma,  NpsIMOYTOJbHHUKA,
cBoiicTBa. poM0a,  KBajpara, Tpaneuuu,
Tpaneuus. PaBHOOOKas W [paBHOOOKOHM TpameLuH, MPSIMOYTOJIbHON
MPSMOYTOJIbHAATPANECIIUH. Tparnenuy.

Teopema
Daneca u
TeopeMa 0
MPONIOPIIHOHANE
HBIX OTpE3Kax,
MO100HEBIE
TPEYTOIBHUKHI
(15 q)

Teopema daneca u Teopema

) MIPOMOPLIMOHATBEHBIX
OTpe3Kax.

Cpennsist JIUHUS
TpeyrompHUKa. Tpamenms, e¢
CpeIHS JTUHUS.

[IpomoprroHamsHBIC
OTPE3KH, MTOCTPOCHHE
HYEeTBEPTOTO

MPOMOPIMOHAIBHOTO  OTPE3Ka.
CBoiicTBa IIEHTpa Macc B

TPEyroJIbHUKE.

ITomoGHBIE  TPEYrONBHUKH.
Tpu MpU3HaKa nooous
TPEYTOJIbHUKOB.

HpaKTH‘IeCKOG MNPUMCHCHHUC

IIpoBoauTH MOCTPOECHUS C IOMOILLBIO
LUPKYJs U JUHEHKU C MCIOJIb30BaHUE
meopembl  Dajmeca M TEOPEMBI O
MIPONOPLIMOHATBHBIX OTpPE3KaxX, CTPOUTH
METBEPTHINA MIPONOPLIUOHANIBHBII
OTPE3OK.

IIpoBoauTH NOKA3aTENBCTBO TOTO, YTO
MEIHaHbl TPEYrOJIbHUKA MEPECeKatoTCs
B OJHOM TOYKE, M HAXOAWUTh CBS3b C
[IEHTPOM Macc, HaXOJUTh OTHOIICHUE, B
KOTOPOM MEJIHaHbl JENATCS TOYKOH HX
[epECEUEHHUS.

HaxoauTs mOAOOHBIE TPEYTOJBHUKH
Ha TOTOBBIX dYepTekax C YKa3aHHUEM
COOTBETCTBYIOIIMX TPU3HAKOB MOA00NS.

Pemats 3aauu Ha 1oJJ00HBIE
[TPEYrOJILHUKU c MOMOILBIO
CaMOCTOSITEITLHOT O MIOCTPOEHHUS
gepTexKed W HAXOXKACHUS I10100HBIX
[TPEYTOJIbHUKOB.

IIpoBoguts JI0Ka3aTeIbCTBA c

MCTIOJIB30BAaHHEM MPU3HAKOB M000NS.
Jloka3pIBaTh TPU NIpU3HAKA OO0

[TPEYrOJIbHUKOB.
[IpuMeHsTh M0JIy4€HHbIE 3HAHMS IIPU
[peLICHUH IFEOMETPUYECKUX u

MPAKTUICCKUX 3ajJiav.
3HAKOMHTBCS C HCTOpHGﬁ pa3BUTHA

reoMETprn




ILnomanek.
Haxoxxnenue
rIoIaaein
TPEYTOJIEHUKOB
1l
MHOTOYTOJHHBIX
¢buryp.

IInomanu
10 JOOHEIX
uryp (14 1)

[Tonsitne 00 oOwiel Teopuu

[UIOIIAIH.

Gopmynbl Ui IUIOIIAIH
TPEYroJbHUKA,
mapajiesorpamMma.

OTHoOIIIEHNE Iomaaen
TPEYTOIEHUKOB c o0mmM

OCHOBAHHEM WU OOIIEHBEICOTOM.
IBeraycieHue niaomaaei cIoKHbIX
(uryp yepes pa3dOHCHUE HA YACTU
MIOCTPOCHHUE.

[Tnomanu Guryp Ha KIeTYATOH
Oymare.

[Mnomamn TOHOOHBIX (UTYD.
Berancienue momaeii.3agaum ¢
[IPaKTUYECKUM COZIEPKAHUEM.
Pemenne 3agad ¢ MOMOIIBIO
METOJ1a BCIIOMOTaTEIIbHOU
TUTOIA

OBanesaTh
MpeaCTaBICHUAMU 00
IO (Mepn1),
CBOMCTBa TUTOIIA TN,
HATJISIIHBIA CMBICII.

BriBoguts
mapajJiesIorpaMma, TPEyTOJILHUKA,
[Tpanenuu u3 dbopmyIbl JIOILA U
MpsIMOYTOJbHUKA (KBaapaTta).

BriBoauth hopMyBI ILIOIIAaU
BBITYKJIOTO YETHIPEXYTroOJIbHUKA  4Yepe3
MUaroHaJid W yroj Mexay HuMH. Haxoautb
mwromaan  ¢uryp, H300pakEHHBIX  Ha
KJIETYATOM Oywmare, HCI0JIb30BaTh
[pa30meHue Ha YaCTH U TOCTPOCHHE.

Pa3OupaTs mpuMeEpHl  WCHOIB30BaHUS
BCIIOMOTATENFHON TIIIOMIATN JAJIS PELICHUS
TEOMETPHUYECKUX 3a1a4.

Haxomute miommagu momo0HbIX (Uryp.
IBEIYUCIATE IUIOIIAIN Pa3IUYHBIX
IMHOTOYTOJIBHBIX (QUTYD.

Pemate  3amaum Ha
MPaKTUYECKUMCOJIEPIKaHUEM

NIePBUYHBIMHA
obmelr  TeopuH
(dhopmynHupoBaTh
BBIICHATH  HX

(bopmyIBI TUTOTIIAH

miomanb C

Teopema
[Tudaropa
Havdasa
TPUTOHOMETPUH
(10 )

n

Teopema [Mudaropa, ec
ITOKA3aTeNbCTBO W TPHUMEHEHHE.
Oobpartnasiteopema [Tudaropa.

Onpenenenue
TPUTOHOMETPUYUECKUX  (DYHKIIHUIA
ocTporo yria,
TPUTOHOMETPUUECKHE
COOTHOIICHHSI B MPSIMOYTOJIbHOM
TPEyroJbHUKE. OcHOBHOE
TPUTOHOMETPHUYICCKOE
[TOXKIECTBO. CooTHolIeHus
MEXTY CTOpPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX
c yrmamu B 45° u 45°; 30° u 60°

[Mudaropa,
MPaKTHYECKUX

Jloka3piBaTh TeoOpeMy
MCII0JIb30BaTh ee B
BEIYMCIICHUSX. DopMynupoBaTh
onpeesICHUs TPUTOHOMETPUUECKHUX
(YHKOHH OCTpPOTO yIia, TMPOBEPSTh UX
KOPPEKTHOCTb.

BriBoguts
COOTHOIIICHHUS B
TpEyroJbHUKE.

Wccnenosath COOTHOIIIEHHUS MEXY
CTOPOHAMU B MPSIMOYTOJIbHBIX
TpeyrobHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60°.

Hcnosnp3oBath (GOpMYIbI NPUBEACHUS U
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
U1l HAaXOXACHHUSI COOTHOLICHUH MEXIy

TPUTOHOMETPUYECKHE
MIPSMOYTOJIbHOM

TPUTOHOMETPUYECKIMHU byHKIIAMEU
[Pa3JINYHBIX OCTPHIX YIJIOB.
[IpuMeHsATh TONyYCHHBIE 3HAHHUA |

YMEHHUSI IPU PELIEHUM IPAKTUYECKUX 3a/a4.
3HAKOMHUTBCA C HCTOpHEH  pa3BUTHA
CEOMETPUU




BHaHWH (4 1)

7 m 8 ximaccoB, 0000mIEHNE

BHAHUNA

Vsl B | Bmnucannsie u  nenrpambHble | DopMynupoBaTh OCHOBHBIE
OKpPYXHOCTH. [YTJIBI, YTOJ MEXIy KacaTelbHON M |ONpEleNICHUs, CBSI3aHHBIC C YIIaMu B
BrcanHble ¥ [XOpAOH. YTIBI MEXIy XOpAaMH W [Kpyre (BIHCAHHBINA YToJ, ICHTPaIbHBIN
OTIHCaHHbBIC CEKYIINMH. lyrod).

HETBIPEXYTOIbH Brncannsie " onucanHble | Haxoauts BITHCAHHBIC YTJIBL,
MKH. HMETBIPEXYTOJIBHUKH, WX MPU3HAKH [ONMUPAIONINECS HA OJHY AYTY, BEIUHCIATH

KacarenpHble |1 CBOICTBa. [YTJIBI ¢ IOMOIIIBIO TEOPEMBI O BIIMCAHHBIX
K OKpyXHOCTH. | I[IpuMeHeHHe STHX CBOWCTB IpHU [yTriax, TEOpPEeMBbI 0 BIIHCAHHOM
Kacanue [PEIIEHNH TEOMETPHUCCKUX 3a7ad.  [dETBIPEXYTOJIbHUKE, TEOPEMBbI 0
OKpYy>KHOCTEH B3auMHOe pacrnonoxkeHue IBYX [eHTpaidbHOM yrie. MccnenoBats, B TOM

(13 9) OKPY>KHOCTEH. Kacanue [qmcie ¢ moMouipio HUGPOBBIX PECYPCOB,

OKpY>KHOCTEH BIIMCaHHBIE u OIHCaHHBIE
YEeTBIPEXYTOJbHUKN,  BBIBOAUTH  HX
CBOMCTBA U NMPU3HAKHU.
Hcnonp3oBaTh  3TH  CBOHCTBA H
MIPU3HAKK IPH PEIICHUN 3a1ad

[ToBTOpEHNUE, [loBTOpEHNE OCHOBHBIX NOHATUM | PemaTe 3amauM  Ha  IOBTOPEHHUE,

06o0IeHne M METOJIOB KypPCOB MJLTIOCTPUP YIOIITHE CBS3H MEXIy

[Pa3IMYHBIMH 4acTsIMU Kypca

9 kJacc (He MeHee 68 4)

HasBanne OCHOBHBIE BH/IBI ICSATEIHHOCTH OneKTpoH
paszena (TeMbl) OCHOBHOE cOziepKaHHE o0yyJaromuxcst HBIE
Kypca (4ucio (uudpoBeie
4acoB) obpazoBar
eJIbHBIC
pecypchl)
Tpuronomerp | Omnpeaenenue DopmyaupoBaTh OIIpEIETICHUS
st Teopembl TpUTOHOMETPUYECKUX (YHKIMI TPUTOHOMETPUYECKUX (QYHKIUH TYIBIX W
KOCHYCOB ulyrmoB ot 0° mo 180°. KocuHyc U |[IpsSIMBIX yTJIOB.
CHHYCOB. CHHYC TMpSMOTO W TYyNOro yria.| BbBoguTh TeopeMy KOCHHYCOB U
Pemmenne Teopema kocuHycoB. (O000MIEHHAS) TEOPEMYCHHYCOB (C PaIIyCOM OMUCAaHHON
TPEyroJILHUKOB (TeOpeMa CHHYCOB (C  PajnycoOM [OKPYXKHOCTH).
(16 9) OTMCAaHHOH OKPY)KHOCTH). Pemate TpeyronpHUKY.
Haxoxnenne mH cropon wu| Pemarts MPaKTHYECKUE 3aJa4H,
BEJIMYMH  YIJIOB  TPEYTOJHLHUKOB. CBOAAIIMECS K HAXOMKACHHIO Pa3INYHBIX
Dopmyrna MmiIomaaAM TPEyrojbHUKA PIEMEHTOB TPEYroJbHUKA

Yyepe3 JIBE€ CTOPOHBI U yIoJi MEXIy

HUMM. dopmyna IIoma Il
YEeTBIPEXYTOJMbHUKA  uYepes €ero
MUaroHaJIM M yrojl MEXIYy HUMU
ITpakTuueckoe IIPUMEHEHHE

HOKa3aHHbIX TCOPEM




[IpeobpazoBan

ne moro0usl.
Metpuueckue
COOTHOIICHUSI B
OKPY>KHOCTH

(10 )

[MonsiTve o npeoOpazoBaHUU
MOI00Ms. COOTBETCTBEHHBIE
PIEMEHTHl  MOMOOHBIX  (HUTYP.
Teopema 0 MIPOU3BENECHUHU
OTPE3KOB  XOpA, TeopemMa o

MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTeIbHOH.
[Mpumenenue B peneHnu
reOMETPUYECKHX 3a]1a4

OcBauBathb MOHATHUE npeodpa3oBaHus
moxo0us.

Wccnenosatn OTHOIIICHHE JIMHEHHBIX
piaeMeHTOB ¢uryp Tpu  IpeoOpa3oBaHUHN
o00us.

Haxonnts TIpUMEPEI 1o100ust B
OKpyXarolel IelCTBUTENbHOCTH. BBIBOIUTH
MeTpHUYECKUe COOTHOILICHUS MEXIY

OTpe3KaMH XOpJ, CEKYIUX U KacaTeIbHBIX C
MCTIONB30BaHUEM  BIMCAHHBIX  YIJIOB U
MOJOOHBIX TPEYTOJIbHUKOB.

Pemate reomerpuueckue 3agaud U 3anauu
M3 peaqbHOM KM3HM C HCIIOJIb30BaHHEM
MOOOHBIX TPEYTOJIbHUKOB.

Bextopsi(12 )

Omnpenencuue BEKTOPOB,
CIIOKEHHE W PA3HOCTh BEKTOPOB,
YMHOXXCHHE BEKTOpa Ha YHCIO.
Du3nyeckuil U TeOMETPUUYECKUI
CMBICJI  BEKTOpOB. Pa3znokeHue
BEKTOpa MO ABYMHCKOJIJIMHCAPHBIM
BekTopaM.KoopanHaTsl BeKTOpa.

CkamstpHoe MIPOU3BEICHUE
BCKTOPOB, €ro IMNpUMCHCHUE IJId
HaXOXACHUA NJIMH W YIJIOB.

Pemenne 3amad ¢ MOMOIIBIO
BeKTOpoB. IIpnMeHeHne BEKTOpPOB
ISl peIIeHNs 3124 KUHEMATHKH 1
MEXaHUKN

Hcnonb30BaTh BEKTOPHI KakK HAIMPaBJICHHbIC
OTpPe3KH,  HCCIIEA0BaTh  I'€OMETPUYECKHUI
(mepemernenre) UQU3MUSCKUI (CHIIa) CMBICITBI
BEKTOPOB. 3HATh ONPEICIICHUS CYMMBI U
[PA3HOCTH BEKTOPOB, YMHO)KCHHUSI BEKTOpa Ha

UUCJIO, HCCIENOBaThb IEOMETPUYECKUM U
(bu3MUeCKUl CMBICIIBI ATHX OTNEpPAIUi.

Pewate  reomerpuueckue  3amaud €
MCII0JIb30BAHUEM BEKTOPOB.

PacxnansiBats BEKTOP 1o JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

Hcnonp3oBaTe  CKalIpHOE MNPOM3BEICHHE

BEKTOPOB, BBIBOJIUTH €TO OCHOBHBIE CBOMCTBA.
Bbruncasarte cymMMy, pasHOCTh M CKaIAPHOE
MPOU3BEACHHE BEKTOPOB B KOOPMHATAX.
[IpuMeHATh CKaNsIpHOE NPOU3BEACHHE IS
HAXOKICHUS JUIMH U YIJIOB

JlexapToBbl
KOOpAWHATEI Ha
[IOCKOCTH

(CR))

JlekapTOBbI KOOPJIUHATHI TOYECK
Ha IJIOCKOCTH.

VpaBHeHue mnpsMol. YTIIOBOM
Ko3QQHUIIMEHT, TaHICHC yIJa
HaKJIOHa,  MapajulelbHbIE |
MepIEeHANKYJIISIPHBIE TIPSIMBIC.

YpaBHeHue OKPY>XHOCTH.
HaxoxaeHne KOOpAMHAT TOYEK
MepeceueHust OKPYKHOCTH U

mpsmMoi. Merox KOOpAMHAT NpU
[PELIEHNN T€OMETPUYECKUX 3a1au.

Hcnons3oBanue METo/1a
KOOpAMHAT B  IPAKTHUUYECKUX
3ajjagax

OcBauBaTh  IOHATHE  NPSAMOYTOJIBHOM
CHCTEMBI KOOpPJMHAT, JIEKapTOBBIX
KOOPJMHAT TOYKH.

BriBoguts ypaBHEHUE psIMOi u
OKpY>XHOCTH. BblienaTs TONHBIA KBajgpaT
fuIT  HaXOXKJIEHWs LEHTpa | pajanmyca

OKPY>HOCTH T10 €¢ YPaBHEHHIO.

Pemate 3amaum HAa HAXO0XKICHHE TOYEK
MepeceueHus] MpPSIMBIX M OKPYXKHOCTeH ¢
MOMOIIIBI0 METO/Ia KOOPAMHAT.

Hcnonws3oBaTh CBOMCTBa YIJIOBOTO
KodpduImeHTa MpsIMOi MpH pemeHuH 3ajad,
ISt ONpe/ieNIeHus] PACTIONIOKEHUSTIPSIMOIA.

[TpuMeHsATh KOOpAMHATHI TPU PEHICHUN
FEOMETPUYECKHUX M NMPAKTUYECKHUX 3a/a4, IS
MOCTPOEHHMS  MAaTEMaTHYeCKHX  Mojenei
[peabHBIX 33134 («METOJL KOOPJIMHATY).

[Momp30Batbcs TUTS MTOCTPOCHHUS u
MCcCIeIoBaHUN TU(PPOBBIMU pecypcamu.
3HAKOMHUTBCA € UCTOpUEH  pa3BUTUSA

[reoMeTpun




[IpaBunbHbIe

HpaBI/IJ'ILHLIe MHOT'OYT'OJIbHUKH,

dopmynupoBarth oIpeJieJIcHUE

MHOTOYTOJIbHUKH. [BBIYACIIEHUE MX DJIEMEHTOB. YHCIIO MPAaBUIBHBIX MHOTOYTOJIBHUKOB, HAXOAUTh
JlmHa MU W JUIMHA OKPY>KHOCTH. JlJIMHA X DJIEMEHTHI.
OKPY>)KHOCTH M |IyTH  OKpYXHOCTH. Panuannas| Ilomp3oBarbcs MOHATHEM JUTAHBI
MUIOIAAb Kpyra. [Mepa yria. OKPYXKHOCTH, BBEJCHHBIM C IIOMOIIBIO
Beruncnenue IInomans  kpyra HW  €ro [IpaBUIIBHBIX MHOTOYTOJIEHUKOB,
rIoIaaeH PIIEMEHTOB (CEKTOpa M CEIMEHTA). ONpENeNATh UHCIO NH, JUIMHY AyTH H
(8 u) Beruucnenue ruomanaei  Guryp, [paiuaHHylo Mepy yria.
BKJIIOUYAIOLUX HJIEMEHTBIKPYIa IIpoBoauTthk nepexos OT paIiHMaHHON MEpbL
yIJia K rpajycHOi u HaoOopot. OnpenensTs
MIOIAAb Kpyra.
BeiBosuts  hopmynel (B TpagycHoil u
pafiuaHHOM Mepe) A AJMUH AYT, IUIoIaaen
CEKTOPOB M CETMEHTOB.
Berancaars IUIOINAAH ¢uryp,
BKIIIOYAIOIIUX  DJIEMEHTBl  OKPYKHOCTH
(xpyra).
Haxomuth miomany B 3aadax peanbHON
PKU3HH
JBrKeHHS Ionsarne 0 IBIDKeHnH | Pa3OupaTh mpumepsl, WUTIOCTPUPYIOIIUE
MIOCKOCTH [IOCKOCTH. [lapamenbHbI [TIOHATHA JIBUXKEHUS, UEHTPOB U  OCeil
(6 1) MEPEHOC, MOBOPOT M CHUMMETPHS. CHMMETPUH.
OcH ¥ LEeHTPBICUMMETPHU. DopMynupoBaTh OTpeNeNeHUs
IIpocreiimne NOpUMEHEHHs B [IapaUIEIbHOIO IIEPEHOCA, I0BOpOTa U
[peLIeHUH 3a1a4 oceBOM  cuMMmeTpud.  BeiBogurh  uX
CBOMCTBA, HAXOJIUTh HETIOJBUKHBICTOUKH.
Haxomuth UEHTpbl UM OCH CUMMETPUI
npocTermux Guryp.
IIpuMmensaTh napaienbHbIl HEPEHOC U
CUMMETPHIO MIPU PEHICHUU T€OMETPHYECKHX
3amad (pa30ouparb MPUMEPHI).
Hcnonp3oBaTh AN HOCTPOEHHS U
mccaeoBaHuH IHM(POBBIE PEeCypChl
[ToBTOpEeHue IToBTOpEHNE ocHOBHBIX | OmepupoBaTh  HOHATHSAMH:  QHTYDa,
00o0meHNe, MOHATHII MU METOJIOB KypcoB 7—09 [Touka, mpsMas, yroia, MHOTOYTOJIbHUK,
cuCTeMaTH3alus [KJIACCOB, 0000meHne W [paBHOOEJPEHHBIH W PAaBHOCTOPOHHHUH
BHAHMI cucTemMaTu3alys 3HaHUM. TPEyTOIbHUKH, IIPSIMOYTOJIbHBII
(7 9) [Ipocreiitne reoMeTpUYECKHEe TPEYroJIbHUK, MeluaHa, OWCCeKTpuca Hu
burypsl U ux CBOIMCTBA. [BBICOTA TPEYTOJIbHMKA, IapauIeIOrPAMM,
M3mepenue reOMETPUUECKHX [POMO, IPSIMOYTOJIbHUK, KBaJpar,
BeIUYUH. TpeyrosbHUKY. Tpamenus; OKpPY>KHOCTb, KacarelbHas,
[MapannensHele U [paBEHCTBO u nogobune ¢buryp,
MEPHIEHIUKYIISIPHBIE MIPSIMBIE. TPEYTOJILHUKOB; NapasIeIbHOCTh u
OKpyKHOCTb u KpYT. [IE€PHEHAMKYISIPHOCTb  HPSMBIX,  yroil
[eomeTpuueckue  MOCTPOCHHA. MEXKIY MPSIMBIMH, CUMMETpPUU
'YTIIBI BOKPY?KHOCTU. BrHMCaHHBIE [OTHOCHUTENBHO TOUYKM M IPSIMOH; AJIMHA,
U OIHUCAHHBIE OKPY)KHOCTH [pacCTOSIHHE, BeJIMYMHA YIia, IUIOMIAJb,
MHOTOYrojbHUKOB. IIpsiMas u |nmepumerp.
oKkpyx)HOCTb. UeTbipexyronapHuku. | Vcmonb3oBaTh (GopMyIbl: mepumerpa u
Bnucannsie U ONHUCAHHBICUIOIAJM  MHOIOYIOJbHUKOB,  JUJIMHBI

YETHIPEXYTOTBHUKH.

Teopema Iludaropa m Hauama
TpuroHoMeTpun. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBunbHbIE
MHOTOYTOJIbHUKH.

OKPYXXKHOCTH U TUIOIIAAN Kpyra, o0bema
MPSIMOYTOJILHOTO TMapaiiesenure/a.
OnepupoBatb TTOHSITHSIMH:
MPSIMOYTOJIbHASL  CHUCTEMa  KOOpJIHHAT,
BEKTOpP; HUCIIOJIb30BaTh 3TU TOHSATHS LIS
MPEJCTABICHAS JAHHBIX W  PCIICHHS




[IpeobpazoBanus IUIOCKOCTH. [33/1a4, B TOM YHCIIC M3 JPYIHX Y4COHBIX

J{BroKeHMSI. [MomoOue. [mpenmMeToB. Pemats 3a7auu Ha

CrummeTpus. MMOBTOPEHUE OCHOBHBIX ITOHSTHUH,
ITmoman.. Brrunciienue |MuIOCTpanio CBSI3eN MEXAY

ruromaneid. [lnomany momoOHBIX  [pa3THIHBIMHU YacTAMH Kypca.

huryp. Br1bupats MeTox Ui penieHns
JlexapTOBBI KOOpAWHATHEI Ha [3a/1a4W.

IIOCKOCTH. Pemare 3agaun W3  NIOBCEIHEBHOU
BekTophbl Ha IIIOCKOCTH PKU3HU

2 30ecb npedcmasnenvl snemenmol cooepiucanus Kypca, usydasuwuecs 6 5—38 knaccax u
mpeobyrowue noemopenus, 06oowenus ucucmemamuzayuu. Oopawamoscs K 3Momy Mamepuay
MOJCHO 8 UOe aKyeHma Ha 3asepuiaroujem smane uzyieHus Kypca 9 kiacca uiu pacnpeoenams
1O COOMBEMCMBYIOUUM MEMANUYECKUM PA30eaM, U3yuaeMblM 8 medenue yuebHo2o 200a.

ITpu pa3paborke paboueil mporpaMMbl B TEMaTUYECKOM IIJIAHUPOBAHUM JIOJIKHBI OBITH
YUTEHbl BO3MOYKHOCTH HCIIOJb30BAaHUS  AJEKTPOHHBIX (LM(POBBIX) 00pa30BaTEIbHBIX
pPecypcoB, SBISIOMIUXCA y4eOHO-METOIUYECKUMHU MaTepHuaIaMu (MynbpTUMEIUIHbBIC
POTrpaMMBbl, 3JIEKTPOHHbIE YUEOHUKHU U 3aJaUHUKHU, HIEKTPOHHbIE OMOIMOTEKH, BUPTYyalbHbIE
1a0opaToOpyUu, UTPOBBIE MPOrpamMMbl, KOJUIEKLUH IU(PPOBBIX 00pa3oBaTElIbHBIX PECYpPCOB),
HCIIOJIB3YCMbIMH  JIA 06yquHs[ W BOCIIMTaHHA Pa3JIMYHBIX T'PYIIT HOJII;30BaT€JIeI\/JI,
IpPEJCTAaBICHHBIMU B 3JIEKTPOHHOM (LIM(POBOM) BUAE M PEATM3YIOUIMMH AUJAKTHUYECKUE
BosMoxkHocTH  UKT, coxmepkaHue KOTOpPBIX  COOTBETCTBYET  3aKOHOAATEIBCTBY 00
00pa3zoBaHu.



ITPUMEPHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATHCTHKA».7-9 KJIACCBI

LIEJIM U3YUYEHUA YYEBHOI'O KYPCA

B coBpemenHoM mudpoBOM MHUpPE BEpPOATHOCTh M CTATHUCTUKA TNPHOOPETAIOT BCE
0O0JBIIYI0 3HAYMMOCTb, KaK C TOYKU 3pPEHUs NPAKTUYECKUX NPUIIOKEHUM, Tak U MX pOJId B
o0pa3oBaHUM, HEOOXOJAWMOM KaXJ0My 4eJoBeKy. Bospacraer umcino mnpodeccuii, mnpu
OBJIQICHUU KOTOPBIMM TpeOyercss xopolias 0a3oBas HOATOTOBKAa B OOJIACTH BEPOSITHOCTU U
CTaTUCTHKH, TaKas IOATOTOBKAa BaKHA JUIA TNPOJOJDKEHHUS 00pa3oBaHUS W Ui YCIEUIHON
po¢eCCHOHATILHON Kapbepbl.

Kaxnplii 4enoBeK MOCTOSHHO MPHUHUMAET DELICHHS HAa OCHOBE HMEIOIIMXCS y HEro
JaHHBIX. A JUIsi 0OOCHOBAHHOI'O NPUHATHUA PEIEHHs B YCIOBHMSX HENOCTaTKa WM M30bITKA
uH(pOpMalMM HEOOXOAMMO B TOM YHCJIE XOpOomo Cc(HOpPMHPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MBIIUICHHUE.

VMIMEHHO TOATOMY OCTpPO BCTajla HEOOXOAUMOCTH CGHOPMHPOBATH y OOyYarOIIUXCS
(GYHKLUMOHAJIBHYI0 TI'PaMOTHOCTb, BKJIIOYAIOUIyl0 B ce0fd B KayecTBe HEOThEeMJIEMOMN
COCTABIISIIONICH yMEHHE BOCIPHHMMATh W KPUTHYECKH aHAIM3UPOBaTh WH(POPMAIHUIO,
IpPEJCTAaBICHHYI0 B pa3lM4HbIX (opMax, MOHMMATh BEPOSITHOCTHBIM XapakTep MHOTUX
peabHBIX MPOIECCOB U 3aBUCHMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUCTEHI.
3HaKOMCTBO C OCHOBHBIMM IPUHIMIIAMU cOOpa, aHalM3a M MPEJCTAaBICHUS J[aHHBIX U3
pa3nuuHbIX cdep JKU3HM OOIIecCTBa MW ToCylapcTBa MPHOOIIAET OOydYarommMxcs K
OOIIeCTBEHHBIM ~ MHTepecaM. M3yueHMe OCHOB KOMOMHATOpPUKM DPa3BUBAE€T  HAaBBIKU
OpraHu3anuy nepedopa M IMOJCYETa YUCIA BAPUAHTOB, B TOM YHCJIE, B MPUKIATHBIX 3a/1a4aXx.
3HaKOMCTBO C OCHOBaMH TeOpUHM TpadoB cO34acT MareMaTH4ecKuil QyHIaMEHT JUis
dbopMHpOBaHUS KOMIIETEHIIMKA B 00JaCTH MHPOPMATUKU M HUGPOBBIX TexHONoruid. [Tommmo
9TOrO, MPH U3YYEHUH CTATUCTUKU M BEPOSTHOCTH OOOTaIlalOTCs MPEACTaBICHUS YYalUXCS O
COBPEMEHHOW KapTHHE MHpa M METOJax €ro MCCIeIOBaHHSA, (OPMHUPYETCS MOHUMAHUE POJIH
CTAaTUCTHKM KaK MCTOYHHMKA COLMAIBbHO 3HAYMMOM MH(OPMALMM U 3aKJIa/bIBAIOTCS OCHOBBI
BEPOSTHOCTHOTO MBIIICHHS.

B coorBercTBUM € JaHHBIMM LENSIMH B CTPYKType HpOrpaMMbl yueOHOTO Kypca
«BeposITHOCT W CTaTHCTHKA» OCHOBHOWM INIKOJBI BBIACICHBI CIEAYIONINE COIepPKATEIBHO-
meroauueckue JuHUM:  «lIpeacraBieHne  aHHBIX M OMHUCATeNbHas  CTATHCTUKAY;
«BeposTHOCTBY; «DIIeMEeHTHI KOMOMHATOPUKIY; «BBenenne B TeOpuio rpagoBy.

Conepxxanune nuHumn «lIpencraBieHue AaHHBIX U ONMUCATENbHAs CTATUCTUKA» CIYXKHT
OCHOBOH UTsi (HOPMUPOBAHHS HABBIKOB pabOTHI ¢ MH(OpMAIMEii: OT YTCHUS U WHTEPIPETaun
uHpOpMaluy, TpeICTaBIeHHOW B Tabiunax, Ha JAuarpamMmax M rpagukax 1o coopa,
NpPEJCTAaBICHUS W aHajih3a JaHHBIX C HCIOJIB30BAHUEM CTAaTHCTUYECKUX XapaKTEPHCTHK
CpeIHMX U pacceuBaHus. PaGoTas ¢ JaHHBIMHM, OOy4YarolUecs Y4arcsi CUMUTBHIBATh U
WHTEPIPETHPOBATh JIAaHHBIC, BBIABHTaTh, APTYMEHTHPOBATh W KPUTHKOBATh MPOCTEUIIHE
TUIOTE3bl, Pa3MBIIUIATE HaJl ()aKTOpaMH, BbI3BIBAIOLIMMHM W3MEHUYMBOCTb, M OLEHHBATh HUX
BJIMSIHAE HAa PaCCMaTPUBAEMBIE BETMYUHBI U TIPOIIECCHI.

WHTYyUTHBHOE  MpejCTaBleHHWEe O  CIOy4alHOM  M3MEHYMBOCTHM,  HCCIEIOBaHME
3aKOHOMEPHOCTEH M TEHACHIIMN CTAaHOBUTCS MOTHBUPYIOIIEH OCHOBOW ISl M3YyYEHHUs TEOPUHU
BEpOSTHOCTEW. bosbiioe 3HaueHue 3/1eCh UMEIOT NPAKTUYECKUE 331aHUsI, B YACTHOCTH OIIBITHI
C KJIACCHYECKUMH BEPOSTHOCTHBIMH MOJICIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJAUTCS KaK Mepa MpaBaonofo0us ciydaiiHoro coOwitusi. [Ipu
U3y4eHUH Kypca OOydJaroIuecsi 3HAKOMSTCS C TPOCTEHIIMMH METOJaMH  BBIYHACICHUS



BEPOATHOCTEM B CIy4YalHBIX OKCIIEPUMEHTaX C PABHOBO3MOKHBIMHM 3JIEMEHTAapPHBIMU
UCXO0/laMH, BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJIIOLIMMU CTaBUTh U pellaTh Oosiee CIOMKHbIE
3a7au. B Kypc BXOJAT HaudajabHbIE IIPEJICTABICHUS O CIIy4alHbIX BEJIMYMHAX U UX YUCIIOBBIX
XapaKkTepUCTHKAX.

Taxke B paMKax »dTOr0 Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIUXCS C
MHOXECTBAMU M OCHOBHBIMM OIE€pallUIMU HaJ| MHOYKECTBAMHU, PAaCCMATPUBAIOTCS MPUMEPHI
IPUMEHEHHUS JUIsl peLICHM 3ajia4, a TAKXKEe UCIIOJIb30BaHUs B JIPYIMX MAaTeMaTHUYECKUX Kypcax
U y4eOHBIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 knaccax usyuaercsi Kypc «BeposTHOCTb M CTATUCTHKa», B KOTOPBIM BXOIAT
pasmensl: «lIpencraBneHve  JaHHBIX M ONMCATeNbHas CTAaTUCTHKa»; «BeposTHOCTHY;
«DneMeHTbl KOMOMHATOPUKNY; «BBeZeHne B TEOpHIO TpadoBy.

Ha n3yuenue naHHoro kypca oTBOAMT 1 y4eOHBINH yac B HEAEIIO0 B TEUCHHE KaXJOro
roga odyuyenus, scero 102 y4yeOHbIX Haca.

COJAEP) KAHUE YYEBHOI'O KYPCA (ITO 'OJJAM OBYUYEHUS)

7 kaacc

[IpencraBieHue NaHHBIX B BHUAE TaONUI, OUarpamMM, rpadukoB. 3amoiHEHUE TaOIuIl,
YTEHUE U MTOCTPOCHUE TUarpamm (CTOJIOMKOBBIX (CTOJI0UYATHIX) M KPYTOBBIX). UTeHHe rpadukoB
peanpHBIX TporeccoB. M3BneueHne MHPOPMAIUU U3 AUArpaMM U TaOJUI, WCIOJIb30BAHHUE H
UHTEPIpETALUs JaHHBIX.

OnucatenbHas CTaTUCTHKA: cpeiHee apudMeTHIecKoe, Meruana, pa3mMax, Haubosbllee u
HaUMEHbIIIee 3HAYCHUS Ha0Opa YHUCIIOBBIX JTaHHBIX. [IpuMepsl cllydaliHON M3MEHYUBOCTH.

CrnyyaliHblil SKCIIEPUMEHT (OMBIT) U CiIy4aiiHoe coObiTue. BeposTHOCTh M yactoTa. Ponb
MaJIOBEPOSATHBIX U MPAKTHYECKH JTIOCTOBEPHBIX COOBITUH B IpHpoJe U B obmiecTBe. MoHeTa u
UrpanbHasl KOCTh B TCOPHH BEPOSITHOCTEH.

I'pad, Bepmmua, pedpo. CremeHb BepimuHbL. Yucio pedep M cymMMapHas CTEICHb
BepmmH. [Ipencrasnenne o cBs3Hocty rpada. Llenu u nukisl. [Iyta B rpadax. O6xon rpada
(OunepoB myTh). [IpeacraBienue o0 opueHTHpoBaHHOM rpade. Permenue 3agad ¢ MOMOIIBIO

rpa¢os.

8 kmace

[IpencraBieHue NaHHBIX B BUAE TaOnull, auarpamm, rpadukoB. MHOXKECTBO, 3JIEMEHT
MHOX€ECTBa, IMOJAMHOXeECTBO. Onepanuu HajJ MHOXECTBaMHU: OOBEAMHEHHUE, MepeceueHue,
nononHeHne. CBolicTBa onepanyMi HaJ MHOXECTBAMU: IEPEMECTHUTENIBHOE, COYETATEIbHOE,
pacnpenenurenbHoe, BKIOUYeHUs. lcnonp3oBaHue rpaduueckoro npeacTaBieHUs] MHOXKECTB
JUISl OIMCAaHMsI PEaJIbHBIX MTPOLIECCOB U SIBJICHUI, IIPU PEILICHUU 3a/a4.

W3mepenune paccenBaHus AaHHbIX. Jlucnepcuss U CTaHIapTHOE OTKJIOHEHUE YHCIIOBBIX
HaOopoB. /lnarpaMmma paccenBaHusl.

OneMeHTapHble COOBITUS cilyyaiiHoro ombita.CinydaiiHele coObiTusi. BepositTHocTn
coObITHi. ONBITEI ¢ PaBHOBO3MOXXHBIMHU 3JIEMEHTApHBIMU COOBITUSIMU. CiydalHbI BBIOOP.
CBs3b MEXJy MaJOBEpOSATHBIMH M IPAKTUYECKH JIOCTOBEPHBIMH COOBITMSMU B TPUPOAE,
o0I11eCTBE M HayKe.

[epeBo. CBoMCTBA 1epEBBEB: EAUHCTBEHHOCTD ITYTH, CYILIECTBOBAHNE BUCAYEH BEPIINHBI,
CBSI3b MEXJly YMCIOM BepuIMH M uuciompedep. IIpaBuno ymHoxkenus. Pemenue 3amau c



nomotipio TpadoB. [IporuBomonoxkubie coObiTusa. Juarpamma Diinepa. OObenuHeHUE U
nepeceueHre coObiTuii. HecoBmecTHble coObITHS. DOpMynia CIIOKEHHUS BEPOSTHOCTEH.
VYcnoBHas BEPOSTHOCTD.

[TpaBuiio ymHoxxenus. HezaBucumbie coOwiTuda. [lpencraBienue skcriepuMeHTa B BUEC
nepeBa. PemieHue 3agay Ha HaXO0XKJIEHUE BEPOSATHOCTEM C MOMOILBI JEpPEBA CIYy4alHOIO
SKCIIEpUMEHTA, AuarpamMm Jujiepa.

9 kJaacce

[IpencraBienue JaHHBIX B BUJE TaONMIl, TUarpaMM, rpaukoB, HHTEPIPETANS TaHHBIX.
UreHue u mocTpoeHue Tadull, JuarpaMm, rpaduKkoB MO peaibHbIM JaHHBIM.

[TepecranoBku u (akropuan. Coderanus M 4ucio coudetanwit. TpeyronpHuk Ilackans.
Pemenue 3a1a4 ¢ ncnosib30BaHUEM KOMOMHATOPHKHU.

['eomerpuueckast BeposTHOCTh. CydailHbI BBIOOP TOUYKH M3 (QUTYpHl HA IUIOCKOCTH, U3
OTpEe3Ka U U3 AYI'M OKPYKHOCTH.

Hcneitanue. Ycenex u Heypaua. Cepus wucnbiTaHui 10 nepBoro ycnexa. Cepus
ucnbiTanuit bepuyimu. BeposSTHOCTH COOBITHI B CEpUM MCIIBITAHUA bepHyIm.

CrnyualiHas BeJIMYMHA M paclpe/esieHne BeposTHOCTeW. MaTemaruueckoe 0XHIaHue U
nucnepcusi. [IpuMepbl MaTeMaTuyecKoro OKHMJIaHHsI KaK TEOPETUYECKOTO CPEAHEro 3HAYEHUs
BEJIMYUHBL. MaTemMaTn4yeckoe OKuJaHue U AUCIEPCHS CIy4alHOM BEJIMYUHBI «YHUCIO YCIIEXOB
B CEpUM UCIIBITAHUN bepHyium».

[lonsitue o 3akoHe OONBIIMX 4Hcel. V3MepeHue BEpOSTHOCTEH C MOMOIIBIO YaCTOT.
Poub 1 3HaueHme 3aKkoHa OONBIINX YHCEN B IPUPOJIE U O0IIeCTBe.

IIJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS ITPUMEPHOU
PABOYEN ITPOI'PAMMBbI KYPCA (I10 T'OJIAM OBYUYEHU)

[IpeameTHbIEe pe3yabTaThl OCBOCHUS Kypca «BepoaTHOCTh U cTaTucThKa» B 7—9 Kiaccax
XapaKTEepU3yITCA CACAYIOIIMMU YMEHUSIMU.

7 kiacce

* YutaTh MH(pOpPMAIUIO, MPEJCTABICHHYIO B TabMUIaX, HA AMArpaMMax; HMpPeICTaBISTh
JIAaHHBIE B BUJE TAOJIUIl, CTPOUTH AMArpaMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTOBBIE) IO
MacCUBaM 3HAYEHUM.

* OnucelBaTh U UHTEPIPETUPOBATHh pEalbHbIE YHCIOBHIE JIaHHBIE, IPE/ICTABICHHBIE B
Tabnuiax, Ha AuarpaMmax, rpadukax.

* lcnonp30BaTh /s ONMUCAHUS JIAHHBIX CTATUCTHUYECKHE XapaKTEPUCTUKHU: CpEIHEee
apudMeTHuecKoe, MelnaHa, HauOoJIbllIee U HauMEHbIlIee 3HAUSHHs, pa3Max.

* ImeTh mpencTaBieHUE O Ciay4yailHOW M3MEHUYMBOCTH Ha MpHUMeEpax ILeH, (pU3NYEeCKUX
BEJIMYMH, aAHTPOIOMETPUYECKUX JAaHHBIX; MMEThb IPEACTABICHHUE O CTATUCTHYECKOHN
YCTONYUBOCTH.

8 ki1ace

. W3Bnekars 1 mpeobpa3oBbIBaTh HH(OPMALINIO, IPEACTABIEHHYIO B BUIE
TabNuIl, AMarpaMm, TpadKoB;IPEICTABISATh JaHHbIE B BUAE TaOIUIl, AWArpaMm, rpadukos.

* OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX TOKa3aTeslel: CpeAHUX 3HAuY€HUH U
Mep paccerBaHus (pa3Max, JUCIEepPCUsl U CTaHJapTHOE OTKJIOHEHHE).

* HaxonuTh 4acToThl YHCIOBBIX 3HAYEHUM M YaCTOThI COOBITUH, B TOM YHCJIE IO
pe3ysabTaTaM M3MEpPeHMH M HaOII0JeHUN.



* HaxomuTe BEpOSTHOCTH CIIy4allHBIX COOBITMI B ONbBITax, 3Has BEPOATHOCTHU
9JIEeMEHTapHBIX COOBITUH, B TOM YHCJIE€ B ONBITaX C PaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU
COOBITUSIMH.

* Ucnonb3oBarh rpaduueckue MOJEIH: JIEPEBO CIy4YailHOrO SKCIIEPUMEHTa, JUarpaMMbl
Olinepa, 4yuciaoBas MpsMasi.

* OnepupoBaTh MOHATUAMU: MHOYKECTBO, IOJMHOKECTBO; BBIIIOJHATh OIEpPAlUUA HaJ
MHOXECTBaMU: 00bEMHEHNUE, NTEPECeUCHUE, JOMOTHEHHUE; IEPEUNUCIIATh HIEMEHTH MHOXKECTB;
MIPUMEHSATHh CBOMCTBA MHOYKECTB.

* Ucnonp3oBarh Trpauueckoe MpPEeACTAaBICHUE MHOXKECTB M CBA3CH MEXIYy HUMH JUIS
OMMCAHUS TPOILIECCOB U SBJICHMM, B TOM YHUCIE IMPU DPELICHUM 33Jad U3 JPYTUX Yy4eOHBIX
IIPEAMETOB U KYpPCOB.

9 ki1acc

* l3Bnekarb W mpeoOpa3oBbIBaTh HMH(POPMAIUIO, TPEACTABIECHHYI0 B Pa3IUYHBIX
UCTOYHUKAX B BUJE TaOMUL, auarpamm, rpadukoB; MPEICTaBISITh JaHHbIE B BUIE TaOIuIl,
IyarpaMm, rpa@ukoB.

* Pemrate 3a7aun opraHM30BaHHBIM 11epeOOPOM BAPUAHTOB, a TAKXKE C UCIIOJIb30BAHHEM
KOMOMHATOPHBIX MPaBUJI U METOJIOB.

* Mcnionb30BaTh ONUCATENbHBIE XapPAKTEPUCTUKU JUIsI MACCUBOB YHCIOBBIX JaHHBIX, B
TOM 4YMCJIE CPEAHUE 3HAYEHUS U MEPBI pACCEUBAHUS.

* Haxoguth 4YacTOThl 3HAUEHUHW U YACTOTHI COOBITHS, B TOM YHCIE IMOJb3YACh
pe3yJibTaTaMu TIPOBEACHHBIX H3MEPESHUN U HAOIIOICHHIA.

* HaxoauTh BEpOSTHOCTH CIIYy4alHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM 4YHCIIE B
OTIBITaX C PAaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMH, B CEPHSIX MCIBITAHUH J0 MEPBOTO
ycnexa, B cepusiX UcHbITaHui bepHymu.

* ImeTp mipeacraBiieHUE O CIIyYalHOW BEJIMYMHE U O PaCIpEAEICHUN BEPOITHOCTEM.

* ImeTh mpeacTaBiieHre 0 3aKoHe OOJIBIINX YHCE KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YMCEN B MPHUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IO I'OJAM

OBYYEHMUA)

7 kaacc (He meHee 34 4)

Hazpanue
paszena
(Tembl)(4ncIIo
4acoB)

OcHOBHOE cofiep KaHue

XapakTepucTHKA JESITEIbHOCTH
o0yJaroImuxcs

DNEeKTPOHHBI
e (uudpossie
oOpasoBaTenb
HBIE PECYPCBHI)

IIpencrasnen
i€ TaHHBIX
(7 9)

[IpencraBneHue NaHHBIX B
rabinnax. [IpaxkTuyeckue
BBIYHCIICHUS 0 TaOIMYHBIM
maHHbIM.  V3BieueHne U
MHTEPIpPETAs  TaOIHMIHBIX
ITAaHHBIX. IIpaktuueckas
pabota «Tabmumpy.
['paduaeckoe
MpE/ICTABICHUE JIaHHBIX B
BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
marpamm. Yrenue u
MOCTPOCHUE JUarpaMM.
[Tpumeps! aemorpaduieckux
ImrarpaMm.

[Ipaktuueckas
«Inarpammbl»

pabota

OcBauBatb CIOCOOBI MIpEICTaBICHUS
CTaTHCTHMYECKUX  JIAHHBIX M YHCJIOBBIX
MacCHUBOB C IOMOIIBbIO TAOJUIl M JUArpaMM C
MCIIOJIb30BAHMEM  aKTyalbHBIX UM BaXKHBIX
IMTaHHBIX (memorpaguaeckne JTaHHEIC,
MIPOU3BOJICTBO MIPOMBIIIICHHON n
CEJIbCKOXO03SCTBEHHON MPOIYKIMH,
OOIIECTBCHHBIC U TPUPOTHBIC SBICHIUS).

Wzydats MeTonmsl paboTHl C TaONWYHBIMH U
rpagUIecCKUMH TIPEICTABICHUAMH TAHHBIX C
MOMOIIBI0 IU(POBBIX PECYpcoB B  XOJe
MPaKTHYECKUX PadOT

OmnucaresibHA
ST CTATHCTUKA

(8 1)

YucnoBeie
Cpennee
apu(MeTHIECKOE.
Menuana YHCIIOBOTO
HaOopa.  YCTOHYMBOCTH
M€ IUaHbL.

[pakTHyeckas pabora
«Cpennue 3HAYCHUSY.
Hanbonbiiee ¥ HauMEHbIIIEE]
BHAYCHUsS YUCIOBOTO Habopa.
IPazmax

HAOOPEI.

OcBanBaTh TOHATHS: YUCIOBOH HabOp, Mepa
EHTPAIIFHOW TEHACHIMH (Mepa IIeHTpa), B
TOM  9HCIEe  CcpemHee  apupMETHIeCKOoe,
MeauaHa.

OnuceIBaTh CTaTUCTHYECKHE JAHHBIE C
[MOMOIIBI0  CPEIHEr0 apuPMETHYCCKOrO U
MeauaHbl. PemaTes 3amaum.

W3yyars cBOICTBA CPEIHUX, B TOM 4YHCIE C
MoMoOIIbI0  IU(POBBIX pecypcoB, B  XoJe
MPaKTHYECKUX PadOT.

OcBauBaTh  MOHATHSI.  HauboOJblIee U
HaMMEHbIIIee 3HAYEHHS] YHCJIOBOIO MAaCCHBA,
pa3Max.

Pemate  3amaum Ha  BEIOOp croco0al
OIMCAHWS TAHHBIX B COOTBETCTBHH C IPUPOJION
ITAHHBIX Y LEIIMH UCCIIEN0BAHUS

Cny4aiinas
M3MEHYNBOCTD
(6 1)

CnyyaiiHasi HM3MEHUYUBOCTb

(TIpuMepsI). Yacrora
BHAYCHMI B MacCHBEaHHBIX.
['pynnuposxa.
I"'icrorpamMmsl.
[TpakTiueckas pabota

«CryJaitHast ©'3MEHUUBOCThY

OcBauBaTh MOHATHA: YaCTOTA 3HAYCHHUH B
MaccuBe JlaHHBIX, TPYNIHMPOBKA JIAHHBIX,
rucTorpaMma.

CTtpouTh M aHaTU3UPOBATH THUCTOTPAMMBI,
MoJ0UpaTh MOAXOMSIINA IMIAr TPYMIUPOBKH.
OcBanBath  rpadUuecKUe  MPEACTABICHUS
[Pa3HBIX BUJOB CIIy4ailHOM HM3MEHYMBOCTH, B
TOM YHCJIe C TIOMOIIBIO IUPPOBBIX PECYPCOB,

B XO0JIC TPAKTHYECKOH PabOThI




BBenenue B
reoputo rpados
(4 1)

L_’Fpaq), BEpIIMHA,
peAcTaBICHUE
MOMOIIIBIO Tpada.

CrerneHn (BaJICHTHOCTB)
BepmHBL. Ymncimo pedep
CyMMapHasi CTEIeHb BEpPIINH.
Hemns u muko. ITyTs B rpade.

IIpencraBnenue o CBSIZBHOCTH|
rpada. O6xox rpada (3iiaepos
MyTh).

IIpencraBnenue
OpUCHTHUPOBAHHBIX Tpadax

peodpo.
3a1aun ¢

00|

OcBauBarb mnousTHs: rpad, BepmmHa rpada,
peOpo rpada creneHb (BaJICHTHOCTb BEPIIMHBI),
LeTb U IIHKIL.

OcBamBaTh MOHATHA: TyTh B rpade, ditnepos
myTh, 00X0 rpacda, OpUEHTHPOBAHHBIN Trpad.

Pemwate 3amauum Ha MOUCK CYMMBI CTENEHEH
BepmIuH Tpada, Ha TOUCK oOxoma Tpada, Ha|
TOUCK ITyTeHl B OPUEHTHUPOBAHHBIX Tpadax.

OcBauBath CHOCOOBI MPEJCTaBICHUS 3a/1a4 U3
Kypca anreopsl, reOMETpPHH, TEopuy
BEPOSITHOCTEH, IPYTrUX MPEIMETOB C MOMOIIBIO
rpadoB (KapThl, CXEMbI, 3JEKTPUYECKHE LEIH,
(DyHKIIMOHAJIbHBIE COOTBETCTBHS) Ha IpHMeEpax

Beposaraocts | CorydaitHbiit OTIBIT n OcBamBaTh TOHATHA: CIYYaWHBIA OMBIT U
138 JacToTacyJaifHoe coObITHE. clydaifHOe  COOBITHE,  MAJOBEPOSITHOE |
CiTyqaifHOTO BeposiTHOCTF W 49acTOTAIPAaKTHYECKH JOCTOBEPHOE COOBITHE.

CcOOBITHS coOBITHS. Pony| U3yuats 3HaYUMOCTb MaJIOBEPOSITHBIX

(4 9) MaJIOBEPOSITHBIX HcoOBITHIT B Tipupone W OOIIecTBE Ha BaKHBIX

MPaKTHYECKN JIOCTOBEPHBIX[IpUMepax (aBapuu, HECUACTHBIC CITydyaH, 3aluTa

COOBITHH B TNpHUPOAE M  BIEPCOHAIBLHON undopmanuu, nepeaayal

oOriecTse. MomneTta HTaHHBIX).

urpajbHas KOCTh B TeopuH| V3ydyaTh posib KIACCHUECKHX BEPOSTHOCTHBIX

BEPOSITHOCTEM. Mozeneit (MOHeTa, UrpajbHas KOCTb) B TEOPHHU

[pakTuyeckas paboTaBeposITHOCTEH.

«YacToTa BBITIAJICHUS OpIIay» HaOmogate m W3y4aTh 4acTOTy COOBITHIH B
MPOCTBIX HKCIIEPUMEHTaX, B TOM YHCIE C
MOMOIIBI0  IU(POBEIX  PECypcoB, B  XOJE
MPaKTHIECKOH pabOoThI

O06o0menue | IlpeacraBnenune  paHHbIX. | [lOBTOpSATH  HM3yueHHOE W BBICTPaWBaTH
,KOHTPOJIb OmnucaTenpHas CTaTUCTHKA.  [CUCTEMY 3HaHHUH.

(5 ) BepostHocTh Pemlarp 3amaunm  Ha mpeAcTaBieHUE U

CITy4alfHOTO COOBITHS OIMCaHNE [aHHBIX C MOMOIIBIO H3yYEHHBIX
XapaKTEePUCTHUK. O6cyxnaTh MIPUMEPBI
CIlydJallHBIX COOBITHH, MAaJOBEPOSITHBIX W
MPAaKTHYECKH  JIOCTOBEPHBIX  CIyYaHHBIX

COOBITHII, WX pONM B TPUPOJNE W JKU3HH
HeJIoBeKa




8 kiacc (He meHee 34 1)

HasBanue ONEeKTPOHHBI
pa3zena (TeMbl) OcHOBHOE coJepKaHne XapaKkTepucTHKa JAesITeTbHOCTH e (undpossie
(amcmo gacoB) o0yJaromuxcs oOpazoBaTen
bHBIC
pecypcer)

IToBTOpEHUE
Kypca7 Kiacca
(49

IIpencraBnenue  JaHHbBIX.
OmnmcatenbHas CTaTHCTHKA.
CrnydgaiiHasi H3MECHYHBOCTD.
CpenHueuncioBoro Habopa.

Cnyuaiinbie cOOBITHSL.
BeposiTHOCTH M 4acTOTHI.
Knaccuueckne MOJIETIH
TEOpHUU BEPOSITHOCTEH:
MOHETa M UIPajbHAsIKOCTh

ONUCAaHME [aHHBIX C MOMOILBI0 H3YYEHHBIX
XapaKTEepUCTHUK. Pewars 3a7a4u Ha
MPEACTaBICHUE TPYNIHUPOBAHHBIX JAaHHBIX H
ONUCaHME CIyYalHOW N3MEHUYUBOCTH.

Pemate 3amaun Ha oOMpeJeNeHHE YacTOTHI
CIly4allHBIX COOBITHH, 0OCYXIEHUE MPUMEPOB

[ToBTOpAT,  M3y4EHHOE W  BBICTPAMBATH)
CUCTEMY 3HAHUI.
Pemate 3amaunm Ha TpeACTaBICHHE U

CIIyJaliHBIX  COOBITHH, MAaJIOBEPOATHBIX U
MPaKTHYECKH  JIOCTOBEPHBIX  CIyJalHBIX
COOBITHII, WX pONM B TPHUPOAE U IKU3HU
MeJIoBeKa
OmucarensHa | OtknoHenwmst. Jucnepcnst | OcBamBaTh — TOHATHS: — JAWCIEPCHS U
ST CTATHCTHKA [IMCIIOBOTO HaOopa. [CTaHJapTHOE OTKJIOHEHHE, HCIIOIb30BaTh 3TH
PaccenBanne  [CTaHZApTHOE  OTKIOHEHHE [XAPAKTCPUCTUKH [UIS OMHCAHUS PacCEHBAHMS
TaHHBIX YHCIOBOTO Habopa. |1aHHBIX.
4 v JTuarpammblpacceuBaHus BoiiBurate runote3sl 00 OTCYTCTBHU HIIH

HaJIM4YUU CBSA3U IO JUarpaMMaM PacCEUBAHUSA.

Ctpouth JAuMarpaMMbl pacCceUBaHUA IO
MMEIOIUMCSL  JaHHBIM, B TOM UHCJIE C
[OMOIIBI0 KOMIIBIOTEPA

MHosxecTBa
(4 9)

MHOoXeCTBO,
noaMHOXKecTBo.  Omepanun
Hax MHOXCCTBaAMU:

00BeTMHEHNE, IIepecedeHue,
TOIIOJTHEHHE.

CBoiicTBa omepanuil Hajg
MHO>KECTBAMMU:
MepEeMECTUTENLHOE,
coyeTaTelbHOE,
[pacrpeneNnuTeNsHOe,
BKITFOUEHUSI.

I'paduueckoe
MPe/ICTaBJICHUEMHOXKECTB

OcBauBaTh MOHATHA: MHOXECTBO, JJIEMEHT
MHO’KECTBa, TOAMHOKECTBO.

BhIMonHATE omepanyy HaJl MHOXKECTBAMU:
OObeIUHEHUE, IepecedeHue, JAONOJIHEHUE.
Mcronp30BaTh CBONCTBA: INEPEMECTHTENHHOE,
codeTaTesbHOE, pacIpenenuTenbHoe,
BKIroueHHs.  Vcmonmb3oBaTh  rpaduyeckoe
MPEACTaBICHNE MHOXECTB TIPH ONUCAHUH
[pEalbHBIX ~ NPOIECCOB M SIBICHWH, MpH
[PEILICHUH 33124 U3 IPYTUX YIEOHBIXIIPEAMETOB
1 KypcoB




BepositHocTh | DinemenrtapHble  coObitusi.| OcBaMBaTh IOHATHS: DJIEMEHTapHOE COOBITHE,
cityyaiiHoTO CityuaiiHbIecOOBITHSI. cilydaiilHOe  COObITME  KaK  COBOKYITHOCTb
cOOBITHS bnaronpusitcTByromue OIarONpPUATCTBYIOIINX 3JIEMEHTAPHBIX

(6 ) PIIeMeHTapHEIC COOBITHS.COOBITHI, PaBHOBO3MOJKHBIC  3JIEMEHTapHEIC
BepostHOCTH COOBITHI.|COOBITHSI.

ONBITEI C paBHOBO3MOXHBIMH| Pemares — 3agaunm  Ha BBIUHCIICHHUE
PIIEMEHTAPHBIMU COOBITHAMMU.[BEPOSITHOCTEH  COOBITHH 1O  BEPOSITHOCTSM
Cy9aifHBIBEIOOP. PIIEMEHTAPHBIX COOBITHH CIy4aifHOTO OTIBITA.
[pakTHyeckas paboralPemare 3a7a4u Ha BBIYMCIICHUE BEPOSTHOCTEH
«OTNBITHI ClcOOBITUH B ONBITaX C PAaBHOBO3MOXKHBIMH
[PAaBHOBO3MOXKHBIMH PIIEMEHTAPHBIMU COOBITHSMH, B TOM YHCIE C
PIIEMEHTAPHBIMU COOBITUSIMIY [IIOMOIIBIO KOMITBIOTEPA.
[TpoBoanThH u n3y4aTth  OIBITHI c
[PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMHU
COOBITHAMH  (C  WCTIOJB30BAHUEM MOHET,
WMTPAIEHBIX KOCTEH, APYTHX Mojened) B Xoje
MPAaKTHIECKOH pabOTHI

BBenenue B HepeBo. Caoiicta nepeBa: | OcBauMBaTh MOHATHS: JepeBO Kak rpad Oe3
[TeopHI0 €/IMHCTBEHHOCTD MyTH, [MKJa, BUCSYas BeplinHa (JINCT), BETBbJEPEBa,
rpagos CYIIECTBOBAaHHUE BUCSYEH [MyTh B JiepeBe, JUaMeTp Aepesa.

(4 9) BEpIIMHBI, CBS3b  MEXAy | M3ydaTh CBOMHCTBa JiepeBa: CyIIECTBOBAHHE
YICIIOM BEpIIMH M YUCIOM [BHCSUEH BEpIIMHBI, E€AMHCTBEHHOCTh IIYTH
peoep. [IpaBumoyMHOXKEHUST  [MEXIy [BYMS BEpIIMHAMH, CBS3b MEXKIY

MICIIOM BEPIIHH U YUCIIOM pebep.

PemmaTe 3amaun Ha TMOWCK WM IIEPEUHCIICHHE
ITyTel B AepeBe, ONpEeAeTICHUE YHClia BEPIINH
i pebep BAepeBe, 00X0 OMHAPHOTO JepeBa,
B TOM 4YuWCJI€ C TNPUMCHCHUEM IpaBuJia
YMHOKEHUS

Crnyuaitn IIpoTuBomno0KHOE OcBaunBatb MOHATHUSA: B3aUMHO
bIeCOOBITHS coObITHE. JlmarpaMma [IPOTHBOIIOJIOKHBIC COOBITHS, OMEpalud HaJ

(8 9) Diinepa. OObeAMHEHHE U |[COOBITHSIMH, OOBEIUHEHHUE U TEpeceUeHHe
nepeceyeHne CoObITUH. coObITHii, nuarpamma Dinepa (Dinepa—

HecoBmecTHbie coObITns.BeHHa), COBMECTHbIE M  HECOBMECTHBIC
Dopmyta CIIOKCHHUSACOOBITHS.

BEPOSITHOCTEH. [MpaBwio| M3yuare  TeopemMbl O  BEpOATHOCTH
[YMHO>KEHHUS BEpOSATHOCTEH.  [00beAMHEHHS JBYX COOBITHIA  ((OpMyIbI
VYcinoBHass ~— BEPOSITHOCTB. (CIIOXKEHUSI BEPOSITHOCTEN).

He3aBucumbie COOBITHS. Pemarsn 3aJa4yu, B TOM YHCJIC TCKCTOBBIC

[IpencraBiaenue ciaydailHOro
PKCIIEPIMEHTA B BUJE/IepPEBa

Bajaud  Ha  ONpeAeJCHHE  BEpOSTHOCTEH
O00BETUHEHNS M TEPeceueHust COOBITHH C
[IOMOLIbK) YUCJIOBOM HpPSIMOM, Juarpamm
Diinepa, GOpPMYyNbI CIOXKEHHSI BEPOSTHOCTEH.
OcBanBaTh MOHATHS: NPABUIO YMHOKCHHS
BEPOSITHOCTEH, ycIIOBHas BEPOSITHOCTb,
HE3aBUCUMBIE COOBITHSI JIEPeBO  CIy4aiHOTO
OTIBITA.

Uzydath CBOICTBA (ompenencHms)
HE3aBUCHUMBIX COOBITHIA.
Peware 3amaun  Ha  ompeneieHHe U

MCITOJIb30BAHUE HE3aBUCHUMBIX COOBITHIA.

Pemiats 3agaun Ha TMOMCK BEPOSITHOCTEH, B
TOM YHUCJIE€ YCJIOBHBIX, C HCIIOJIb30BAHUEM
mepeBa Cly4yailHOTO OIbITa




O06001menn
€, KOHTPOJIb
(4 9)

[IpencraBneHue JaHHBIX.
OmnucaTenbHas CTaTHCTHKA.
[padwr. BeposaraocTh
CITydaitHOTO COOBITHSL.
DNeMEHTH KOMOMHATOPUKH

IToBTOpSATP HM3yYE€HHOE M BHICTPAUBATH
cucTeMy 3HaHUU.

Pemrate 3amaun Ha IpeICTaBIICHIE U OTIMCAHHE
ITaHHBIX c TTOMOIIIBIO M3yYeHHBIX
XapaKTepUCTHK. Pemarts 3amaun ¢ mpuMeHeHHEM

rpacdoB.

Pemath 3a7aun Ha HaXOXIECHHE BEPOSTHOCTH
CIIy4aiHOrO  COOBITHSI [0 BEPOSITHOCTSAM
HIIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OMBITAX
c PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUAMU.

Pemarts 312491 Ha HaXO0XICHUE

BEPOSITHOCTEH OOBEAMHEHUSI M  IIepeceucHus
COOBITHI, B TOM 4UHCIEC HE3aBUCHUMBIX, C
WCTIONIb30BAaHUEM T'pa(UIeCKUX IPEICTaBICHUN
1 epeBa CIIy4allHOTO OIIBITA.

Pemats 3a7a4un Ha TIepeUnCIICHUE
KoOMOWHAIM{ (Ynclia TEepecTaHOBOK, YHCIa
coueTaHWil), Ha HAXOXKICHHE BEPOATHOCTEH

COOBITUI C NpUMEHEHHEM KOMOWHATOPUKH, B
TOM 4YHCIIe C HCIOJIB30BAHUEM TPEYroJbHUKA
ITackams

9 kjacc (He meHee 34 4)

Ha3Banue
pa3zmena (TeMbl)
(4ncio 4acoB)

OcHOBHOE COACPIKAaHUC

Xap AKTCPUCTUKA ACATCIbHOCTU O6y‘IaIOH.[I/IXC$I

DNEeKTPOHH
bIC
(untpoBeie
oOpazoBate
JIbHBIC

pecypcesl)

IToBTOpEHUE
Kypca8 kiacca
(4 1)

[IpencraBnenue JaHHBIX.
OmnucartenbHas CTAaTUCTHKA.
Orneparnuu HaJl COOBITHIMH.
He3aBUCHUMOCTE COOBITHIA

IloBTOpSATH HM3y4eHHOE U BBICTpaUBaTh
cucTeMy 3HaAHUU.

PewaTth 3a1auu Ha NpECTABJICHUE U OIMCAHUE
TaHHBIX.

Pemate 3aaum Ha HAXOXAEHUE BEPOSITHOCTEN
00bEANHEHNST M TepecedyeHust COOBITHH, B TOM
UUCIIE  HE3aBUCUMBIX, C  HCHOJIb30BAHUEM
rpaguyecKknX — TPENCTAaBIEHMH W JaepeBa
CITy4alfHOTO OIIBITA.

PemaTp 3a/1aun Ha TiepevncIeHe KOMOMHAIIMH
(dncia TepecTaHOBOK, YHCIA COYETaHHWil), Ha
HaxO0KJIEHHUE BEPOATHOCTEH COOBITHI c
MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIE C
MCII0JIb30BaHUEM TpeyrosibHuKa [lackais




DJIeMEeHTBI KombOunatopHoe mpaBwiio | OcBauBarh MOHSATHS: KOMOMHATOPHOCIIPABUIIO
KOMOMHATOPUK [yMHOXKeHUs.[lepecTaHOBKH. — [yMHOXKEHMs, YIOpSIOUCHHAs Mapa, TpoWka
1 (4 9) Qaxropuan. CouetaHus W [OOBEKTOB, MEPECTaHOBKA, (haKTopHan dYHCIa,

MHCIIO COYETAaHMH. [COYETAHME, YHCIO COYETAHUH, TPEYTrOJbHUK

TpeyronbHUK [Tackans. [[lackans.

[IpakTuyeckas pabora | Pemats 3a/1a4u Ha NEpPEYNCIICHNUE

«BpruucieHne BEpOSTHOCTEH [yHMOPSJOYEHHBIX TMap, TPOEK, IIEPEUNCIICHHE

c WCTIONB30BAaHUEM [IEPECTAHOBOK M COUYCTAHMH  DIEMEHTOB

KOMOMHATOPHBIX  (DYHKIMH [pa3IMYHBIX MHOKECTB.

PIIEKTPOHHBIXTA0INI) Pemwarp 3asaun  Ha TpPUMEHEHHE 4YHCIIA
COUYeTaHUH B anreope (cokpar¢HHoe
yMHOXeHue, OuHoM HploTona). Pemars,
MPUMEHsIST  KOMOMHATOpUKY,  33Ja4d  Ha
BBIUICIICHUE BEPOATHOCTEH, B TOM YHCIE C
MOMOIIBIO  JNEKTPOHHBIX TaOmMIl B  XOJe
MPaKTHIECKOil paboThI

T'eomerpuuec | I'eomerpuueckas OcBanBathb TOHSITHE reOMETPUYECKON
Kast BEPOSTHOCTb. BEpOSITHOCTH. PemaTh 3aaui  Ha HAaXOXKICHHUE
BeposATHOCTH (4| CirydaiiHBIN BBIOOpP TOYKH [BEpOSTHOCTEH B ONBITaX, MPEACTAaBHMBIX Kak
1) n3 GUTyphHl HA IUIOCKOCTH, U3 [BBIOOP TOYEK W3 MHOTOYTOJIBHHKA, Kpyra,

0TpesKa, u3 OyTd |0Tpe3Ka WM OYTW OKPY)KHOCTH, YHCIIOBOTO

OKPYKHOCTH [POMEKYTKa

Hcnbitanus Ucneitanue. Ycmex u | OcBauBaTh TIOHATHSA: HCIIBITAHUE,
beprymu (6 1) Heynada. CepHst HCHBITAHUNA PIEMEHTAPHOE COOBITHE B HCIBITAHUM (yCHEXH

Imo TIEpBOTO ycrexa. [Heyjada), cepusl HCIBITAHWM, HacTyIUICHHE

Wcnbrranusbeprymm. mepBoro ycrexa (Heynadu), CepHsi MCHBITAHUH

BeposarHocti  coObiTHII B |BepHymm.
cepun uctbiTanniibepuymm. | Pemats  3amaum Ha HaXOXJICHNE

IIpakTnueckas

pabota
«cnbrtanus beprynn»

BEPOSITHOCTEH COOBITUI B CEPUM HCIBITAHUI 10
TEepBOro ycrexa, B TOM YHUCIE C MPUMEHEHUEM
(hOpMYJIBI CYMMBIT€OMETPHUCCKON TPOTPECCHHU.
Pemats 3amaun Ha HaX0XkJAEHUE BEPOATHOCTEH
PIEMEHTAPHBIX COOBITHH B CEpHUM HCIIBITAHUI

bepHynau, Ha  HAXOXICHHE  BEPOATHOCTH
OIIPEACICHHOTO 4YHCIA YCIEXOB B cepun
ucnplTanuid  bepuymnu.  M3yware B Xxoxe

MPaKTHYECKOH PabOThI, B TOM YHCIIE C TIOMOIIBIO
U(POBBIX pecypcoB, CBOHCTBAa BEPOSTHOCTH B
cepuu ucnbltTanuil bepryniu

Cnyuaiinas
BexmauHa (6 9)

CnyyaliHass BeJMYMHA U

pacrpeeneHme
BEPOSITHOCTEM.

Maremaruaeckoe OXKHUJIaHUC

0OJIBIINX YHCENT

OcCBOWTH TOHATHS: CIy4ailHas BeJIWYMHA,
BHAUEHHE CIyJalHOW BEIMYMHBI, pacTpe/ieliCHne
BEpOSITHOCTEH.

N3ygars u 00cyknaTh NpUMEPHI JUCKPETHBIX 1

W JcIiepcHs  CIydalHOWHENpPEepBIBHBIX CIYYalHBIX BeIWYMH (POCT, BeC
BETMYIHHBI. [IpumMepbrueno Beka, YHCICHHOCTh HACEJICHUS, JAPYTHe
MaTEeMaTHYECKOTO  OKMIAHUAM3MEHUYNBBIC BEIMYMHBI, PACCMATPUBABIINECS B
KaK TEOPETUYECKOTO CPEJHErOKypCe CTATUCTHKH), MOJAEIBHBIX CIyYalHBIX
BHAYCHUS BEITUIHHBL. BEIMYMH, CBA3aHHBIX CO CIyYalHBIMU OIIBITaMU|
ITonsitue 0 3akoHe ((OpocaHMe MOHETBI, WIpaJbHOH KOCTH, CO|
Oonpmmx 4uceln. VMi3mepenue [CydailHBIM BBIOOPOM H T. IL.).

BeposiTHOCTEH ¢ momombsio | OcBanBath TIOHSITHS: MaTeMaTHYecKoe

4acTOT. OJKUJIaHUE ciaydaiiHOI BEIMYUHBI  Kak

[Ipumenenue 3aKOHa [T€OPETUYECKOE CpeJHee 3HaueHHe, AUCHEepPCHs

cnyqaiz'moﬁ BCJIMYMHBI KAaK aHaJoT JUCHEPCHUU
YU CJIOBOI'O Ha60pa.




Pewars 3a7a4n Ha BBIUUCIIEHUE
MaTEeMaTUUYECKOrO0  OKUAAHUS U JAUCHEPCHU
IMUCKPETHOM  CIIydalHOM  BEJMYUHBI IO
3aJaHHOMY PacIpeIeNICHNI0, B TOM YHCIIE 33714,
CBSI3aHHBIX CO CTPAXOBAHUEM U JIOT PESIMHU.

3HAKOMUTBECSI C MaTEMAaTHYECKUM OXHIAHUEM
M aucnepcruell HEKOTOpBIX paclpelesieHui, B
TOM  4YHCclIe  paclnpeacieHUs ciy4aitHoI
BETMYMHBI  «UUCJIO  YCIEXOB» B  CEpUHU
ucnplTanuid  bepnymm.  M3ydate  yacrory
COOBITHSI B TIOBTOPSIFOIUXCS CITy4alHBIX OMBITAX
KaK CIy4aliHy10 BEJTUUUHY.

3HAKOMUTBECSI C 3aKOHOM OoJibIIMX 4Yncen (B
(opme bepHymmn): pu GOIBIIOM YHCIIE OTBITOB
MacTOTa COOBITHS ONM3Ka K €T0 BEPOATHOCTH.

Pewath 3amaun Ha U3MEpEeHHE BEPOSTHOCTEH

c momomipio gactor. OOCYKAaTh poib 3aKOHA
OoNmpIINX YHCENl B OOOCHOBAaHMM YacTOTHOTO
METO/1a H3MEPEHHUBEPOSITHOCTEH.
OOcyxnaTh  3aKOH  OOJIBIIMX  YHCET  Kak
[POSIBJICHUE CTATHUCTUYECKOM yCTOMYMBOCTU B
M3MCHYMBBIX ABJICHUAX, POJIb 3aKOHa 0O0IbIINX|
IMCECJI B IPUPOAC U B )KU3HU YCJIOBCKA

O06o0wenue, | [pencraBnenne  ganHbIX. | [loBTOpATH  W3yueHHOE ¥ BBICTPAauMBaTh
KOHTpOJb (10 u)|OnucaTenbHass CTaTUCTHKA. |[CUCTEMY 3HAHHUH.
BeposTHOCTD cinydaiiHoro | Pemarts 3apauu Ha IpECTABJICHUE U OIMCAHUE

COOBITHS. DJIEMEHTHI JIAHHBIX.

KOM6I/IHaT0pI/IKI/I. Pemarts 3aJa4i Ha HAXOXIACHHC BepOﬂTHOCTCﬁ
CHy‘IaﬁHLIC BCIIMYMHBI U CO6BITPII>1, B TOM qUCJIC B OIIbITax C

[paCIpCaACICHUA [PABHOBO3MOKHBIMHA 3JICMCHTAPHBIMHA

COOBITHSIMM, BEPOSITHOCTEH OOBEIMHEHUS U
TepecedeH s COOBITHH, BBIYUCIATH BEPOSITHOCTH
B OIIBITAX C CEPUSMMU CIIy4allHbIX UCIBITAHUN

[Tpu paspaboTke paboueil mporpaMMbl B TEMATHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITh
YUYTEHbI BO3MOKHOCTH HCIOIb30BAHUS AJIEKTPOHHBIX (IIM(PPOBHIX) 00pa3oBaTEIbHBIX PECYPCOB,
ABJISIOIIMXCS  y4eOHO-METOAMYECKUMH — MarepuajamMu  (MyJbTUMEIUNHBIE  IPOTpaMMBbI,
AIIEKTPOHHBIEC YUEOHUKH U 3a/JaYHUKH, JIEKTPOHHbIE OMOIMOTEKH, BUPTYyalbHbIE Ta00OpaTOpUH,
UTPOBbIE MPOTrPaMMbl, KOJJIEKIIMM HU(PPOBBIX 00pa30BaTENbHBIX PECYpPCOB), UCHOIb3YEMBIMU
Juist oOydeHusT M BOCHHMTAHMS DA3JIMYHBIX TPYNIN [OJIb30BATENEeH, NPENCTABIECHHBIMH B
ANEKTPOHHOM (IIU(POBOM) BHJIE W PEATM3YIOMMUMH IujakTudeckue Bo3MokHoctu WKT,
COJIepKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOJATENLCTBY 00 0Opa3OBaHUM.
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