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Pabouas nporpamma o yuebnomy npeamety «MaTtematukay (6a30Bblii yPOBEHB).

1. TlosicHuTenbHas 3amucka.

[Iporpamma mo Maremaruke st oOydaronuxcst 5—9 kiiaccoB pa3paboTaHa Ha OCHOBE
OI'OC OO0 ¢ yuéroM H COBPEMEHHBIX MHPOBBIX TPEOOBAHWH, NPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAULUH POCCHHUCKOTO OOpa3oBaHMs, KOTOpHIE
o0ecreunBarOT OBJIAJICHUE KIIOYEBBIMU KOMIIETECHIUSIMU, COCTABIIAIOIIMMU OCHOBY  JUIS
HEMPEPHIBHOTO OOpPa30BaHHUsI M CaMOPa3BUTHS, a TaKkKe LEJIOCTHOCTh OOLIEKYIbTYPHOTO,
JUYHOCTHOTO M TI03HABaTEJIbHOIO pPa3BUTHUS oOOydarommxcs. B mporpamme mo maremaTHke
YUYTEHBI UeH 1 oJoxeHns KoHuenimu pa3BuTust MaTeMaTnieckoro oopasosanus B Poccuiickoii
denepanuu.

B osmoxy mmdpoBoii TpaHchopmamuu Bcex cdep UeNOBEUYECKOH AEATeNbHOCTU
HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM Oe3 0a30Boil MaTeMaTH4ecKOi
HOJATOTOBKU. YK€ B IIKOJIE€ MaTeMaTHKa CIY)KUT OMOPHBIM MPEIMETOM Il U3YYEHUSI CMEXKHBIX
JUCIUIUIMH, a [IOCJie IIKOJbI peallbHOM HEOOXOAMMOCTHIO CTAaHOBUTCS HEMPEPBIBHOE
oOpa3oBaHme, 4TO TpeOyeT MOJHOIEHHON 0a30Boil 00IIe00pa30BaTEIHLHON MOATOTOBKH, B TOM
qrclie ¥ MaTeMaTU4YeCcKoi. DTO 0OYCIIOBIEHO TeM, UYTO B HAIllM JHHU PAcTET yucio mpodeccui,
CBSI3aHHBIX C HEMOCPEICTBCHHBIM NPUMEHEHHEM MAaTeMaTWKH: W B cepe SKOHOMHUKH, U B
Ou3Hece, U B TEXHOJIOTHUECKUX 00J1acTsIX, U Jake B TYMaHUTApHBIX cepax. Takum o6pazom, Kpyr
o0yJaromuxcsi, A KOTOPBIX MAaTeMaTHKa MOXET CTaTh 3HAYMMBIM Y4eOHBIM NPEAMETOM,
pacuumpseTcs.

[IpakTuueckasi HOJE3HOCTh MATEMATUKK O0YCIIOBIIEHA TEM YTO €€ MPEAMETOM SIBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPHI HAIllEro MHUpa: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJUYECTBEHHBIC
OTHOIIEHHSI OT MPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEJACTBEHHOM OIBITE, IO JIOCTaTOYHO
CIIOKHBIX, HEOOXOJMMBIX ISl Pa3BUTHUS HAyYHBIX W NPHUKIATHBIX HAeH. be3 KOHKpETHBIX
MaTeMaTHYECKUX 3HAHWK 3aTPYAHEHO NMOHWMAaHHME NPHUHIMIIOB YCTPOWCTBA W HCIOJIH30BAHMUS
COBPEMEHHOM TEXHUKH, BOCIPHUATHE M HMHTEPHpeTanus pasHOOOpa3HON COLUATbHOMH,
HYKOHOMHYECKOW, MOTUTHYECKON HMH(popMamu, Manod(deKTruBHa MOBCETHEBHAS MPAKTHUECKAs
NeSTeNIbHOCTh. KakqoMy uenoBeKy B CBOEH JKM3HM MPHUXOAUTCA BBIMNOJIHATH Pacu€Thl H
COCTABJISATH AITOPUTMBI, HAXOJUTh U MIPUMEHATH (POPMYIIbI, BIAJETh MPAKTHYECKIUMH MTPHEMaMHU
reOMETPUYECKUX M3MEPEHMH W MOCTPOCHHH, YMTaThb MH(OPMAIUIO, NMPEACTaBICHHYIO B BHJIE
TaONMUI, AuarpaMM W TpaduKOB, JKUTh B YCIOBUSAX HEONPENEIEHHOCTH W TIOHUMATh
BEPOSITHOCTHBIH XapakTep ciydyaiiHbIX COOBITHI.

OMHOBpEMEHHO C pacIIMpeHHeM cdep MPUMEHEHHS MAaTeMaTHKH B COBPEMEHHOM
oOriecTBe BCE 6osiee BaXKHBIM CTAHOBUTCSI MaTEMAaTUYECKHI CTHIIb MBIIIJICHUS, TIPOSIBIISIOLIHICS
B OIIpeNIeIEHHBIX YMCTBEHHBIX HaBBIKaX. B mporecce n3ydeHnss MaTeMaTHKA B apceHall IPUEMOB
U METOJIOB MBIIIUIEHHUS YEIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHIYKIMS U AETYKLHS,
000011eHIe
U KOHKpETH3allus, aHAINW3 U CHUHTe3, KJaccu(uKalus U cucTeMaTHh3anus, abcTparupoBaHue U
aHasorusi. OOBEKTHI MaTeMaTHYEeCKUX YMO3AKIIOYCHHH, TpaBWa WX KOHCTPYHUPOBAHHS
PAacCKpBIBAIOT MEXAaHMU3M JIOTHYECKUX IOCTPOEHHUH, CIOCOOCTBYIOT BBIPAOOTKE YMEHHS
(dbopMyHpoBaTh, 0OOCHOBBIBATh U JIOKA3bIBATh CYKICHHS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MbllIeHHe. Benyias posib NpUHAUIEKUT MaTeMaTuke U B (QOPMUPOBAHUM aJITOPUTMHUECKON
KOMITOHEHTHI MBIIUICHUSI W BOCHUTAHWM YMEHHU JIEHCTBOBaTH IO 3aJaHHBIM alrOpUTMaM,
COBEpILEHCTBOBATh N3BECTHBIEC U KOHCTPYHPOBATh HOBBIE. B mporiecce pemieHus 3aa4 — OCHOBOM
y4eOHOI esITeTbHOCTH Ha YPOKAaX MaTeMAaTHKH — Pa3BUBAIOTCS TAK)KE TBOpUYECKAst U MIPUKIIATHAS
CTOPOHBI MBIIIJICHHS.

OOyuenne wmareMaTHKe NaéT BO3MOXKHOCTh pa3BHBATh Yy OOYYaIOUIMXCS TOUYHYIO,
palMOHATIBHYIO U MH(POPMATUBHYIO Peub, YMEHUE OTOMpPATh Hanbosee MOAXOIAIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapUUecKHue CpeICcTBa [UIS BBIPAKEHUS CYXICHHA W HAIIIHOTO WX
Ipe/ICTaBICHHUS.

Heo0XoauMbiM KOMITOHEHTOM OOIIEH KYJIbTYPhl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o0111ee 3HAKOMCTBO C METOJIaMH IMO3HAHMS JACWCTBUTEIHHOCTH, MPEACTABICHUE O MpeaMeTe U



METO/1aX MaTEeMaTUKHU, UX OTIMYUI OT METOJOB IPYIHX €CTECTBEHHBIX U TYMaHUTapHBIX HAyK, 00
0COOEHHOCTSX MPUMEHEHMsI MaTEMATUKU AJIS PELICHUs] HAyYHbIX M NMPHUKJIAAHBIX 3a7ad. Takum
o0pa3oM, MaTeMaTu4eckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE OOIIEH KyIbTYpPhI
YeJioBeKa.

W3yuenne MaTreMaTWKH TaKXKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAaHHIO 4YEJIOBEKa,
INOHUMAaHMIO KpacoTbl W  U3ALIECTBA MAaTEMaTHYECKUX  PACCYXICHHWH, BOCIPHUSITUIO
reoMeTpruIecKux (popM, yCBOCHHUIO H/IeH CHMMETPHUH.

[TpropuTeTHBIMU LIENIIMU 00Y4EHUsI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCA:

— ¢dbopMHpOBaHHE  LEHTPAIBHBIX  MAaTEMaTHYECKUX TMOHATHHA  (YMCIO, BEJIMYMHA,
reomMeTpuyeckas  Qgurypa, IEepeMEHHas, BEPOSATHOCTb, (YHKLHUA), OOecneyrBarOIuX
IPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHus 00yJatOLIIXCS;

- NOJIBEICHNE O0YYaIOMXCs Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMaTHUKUd M OKPY)KAIOLIero MUpa, MOHUMAaHWE MAaTeMaTHKH KaK 4acTh OOIIeH KyJIbTyphl
4eJI0BEUECTBA;

- pa3sBUTHE  MHTEJUIEKTYaJbHbIX W  TBOPYECKMX  CHOCOOHOCTeH — oOywaromumxcs,
IIO3HABATEJILHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHUM, KpUTUYHOCTH MBIIUIEHUS, HHTEpeca
K M3YYEHHIO MAaTEMAaTHUKH;

- ¢dopmupoBaHue GYHKINOHATIBHON MaTeMaTHYECKON IPAMOTHOCTH: YMEHUS paclio3HaBaTh
HPOSIBICHUS MaTeMaTHYECKUX MOHATUH, 00BEKTOB u 3aKOHOMEPHOCTEN
B PEAJbHBIX JKU3HEHHBIX CUTYAIUSIX U MPH U3YYCHUHU APYTUX YUEOHBIX MPEIMETOB, IPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyNHpoBaTh MX Ha SI3bIKE MAaTEMAaTUKU U CO37aBaTh
MaTeMaTHYECKUEe MOJICNH, NMPUMEHATh OCBOCHHBIH MaTeMAaTHYECKHUW ammapar IS peHIeHUs
IPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBAThH U OLICHUBATh [1OJIyYE€HHBIE PE3YIbTAThI.

OcHOBHBIE JIMHUM COJAEpKAHMSI HpOrpaMMbl IO MaTemaTuke B 5-9 kmaccax:
«Yucna u  BblUMCIEHUs», «Aunredpa» («Anredpandeckue BBIPAKEHUS», «YPaBHEHUS W
HepaBeHCTBa»), «Dynkuum», «l'eomerpus» («['eomerpruueckue ¢GUrypsl U HUX CBOHCTBa»,
«MI3MepeHHe TIeOMEeTpUYECKUX BeIWYMH»), «BeposSTHOCTh M cTaTUCTHKa». JlaHHBIE JHMHUU
Pa3BUBAIOTCS TMAapaUIeNbHO, KaX/Jas B COOTBETCTBUM C COOCTBEHHOW JIOTUKOH, OJHAKO He
HE3aBUCHMO OJlHa oT JpYyTOH, a B TECHOM KOHTAaKTe
u B3aumopencteuu. Kpome 3Toro, ux oObeqUHSET JOTMYecKas COCTaBIISIIONIAs, TPAJIULMOHHO
npucymias MaTeMaTHKe W MPOHU3bIBAIOIAs BCE MaTeMaTH4YecKHe KypChl M COJepiKaTelbHbIe
muann. CoopmynupoBanHoe B ®T'OC OOO TpeOoBaHUE «yMETh ONEPUPOBATH MOHATUSIMHU:
ofpeieieHne, akCUoMa, TeopeMa, J0Ka3aTeabCTBO, YMEHUE PAacllo3HABaTh UCTUHHBIE U JIOKHBIE
BBICKa3bIBaHUS, IPUBOUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTHh BBICKA3BIBAHHUS M OTPULIAHHS
BBICKA3bIBAaHUI» OTHOCUTCS KO BCeM KypcaMm, a (OpPMHpPOBAHHE JIOTUYECKUX YMEHUH
pacripeensercs Mo BCeM rojam o0ydeHUst Ha YpOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHus.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHHS
IpOTpPaMMBI TI0 MaTeMaTHKe, paclpene’EHHbIM 10 ToJaM OO0y4YeHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHLMIHAIBHBIM BOIPOCaM O0ydJaromuecs: oopaaiuch
HEOJHOKPATHO, YTOOBI OBJIAICHUE MATEMAaTHUYECKUMH TIOHATHSIMU U HAaBBIKAMHU OCYIIECTBIISIOCH
H0CJIEeI0BATEIbHO
M TTOCTYTIATENBHO, C COOIOCHUEM MPUHIINTIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMUS BKITFOYAIHNCH B
o0IIyI0 CHCTEMY MaTeMaTHUECKUX MPEICTaBICHUN OO0y4aroIuXcs, pacliupsis U yriyomss eé,
00pa3yst MPOYHBIE MHO)KECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO wmaremaTtuka sBiSeTCS 00S3aTENbHBIM Y4eOHBIM
MpeAMETOM Ha YpPOBHE OCHOBHOTO oOmiero oOpasoBanusi. B 5-9 kmaccax wmaremaTuka
TPAJUIIMOHHO HM3y4aeTcss B paMKax CIEeAyIOIIMX Y4eOHbIX KypcoB: B 5—6 Kiaccax — Kypca
«MaremaTtukay», B 7-9 kiaccax — KypcoB «Anredpay» (BKIr0Yasi 3IEMEHThl CTATUCTUKU U TEOPUHU
BeposiTHOCTEH) U «l'eomerpusi». [Iporpammoii 1mo maTeMaTHKE BBOJAUTCS CaMOCTOSTENIbHBIN
yueOHBIN Kypc «BeposTHOCTb U CTaTUCTHUKA.

OO1u1ee yKcI0 4acoB, PEKOMEHA0BAHHBIX Ul N3YyUEHHsI MaTeMaTUKU (0a30BbIi yPOBEHB)
Ha YpOBHE OCHOBHOTO 00miero oOpaszoBanms, — 952 gaca: B 5 kiacce — 170 gacoB (5 4acoB B



HeJento), B 6 kiacce — 170 gacoB (5 wacoB B Henelnto), B 7 kiacce — 204 yaca (6 4acoB B HEJIEIIO),
B 8 kiacce — 204 gaca (6 9acoB B Hejelnto), B 9 kinacce —204 yaca (6 4acoB B HEJIEIIO).

ABTOp paboueii mporpaMMbl BIPaBE YBEIHYUTh WM YMEHBIIUTH MPEIJIOKEHHOE YHCIIO
yueOHBIX 4YacoB Ha TeMy, 4TOObI YIIIyOMTbCS B TeMaTuKy, Oojiee 3aMHTEPECOBABIIYIO
00ydJarouumxcsi, WM HANpaBUTh YCWIMS Ha MPEOJI0JICHHE 3aTpyAHeHuil. [lomycTuMo Takxke
JIOKaJIbHOE TepepacrpeiesiecHue U IEePEeCTaHOBKA SJEMEHTOB COJIEpP)KaHHsS BHYTPU JaHHOTO
kiacca. Konmn4ecTBO MPOBEPOYHBIX PA0OT (TEMATHYECKH M UTOTOBBIA KOHTPOJbL KaduyecTBa
YCBOGHHUS y4eOHOro MarepHualia) U UX TUIl (CAMOCTOATEIbHbIE U KOHTPOJIbHbBIE pabOThI, TECTHI)
OCTAIOTCS HAa YCMOTpEeHHUe yuutens. Takke ydyuTenb BIPaBE YBEIUUYUTH WM YMEHBIIUTH YHCIIO
yueOHBIX YacoB, OTBEACHHBIX B IMporpaMMe Ha 0000IIeHHe, MOBTOPEHHE, CUCTEMaTH3alUI0
3HaHM OOydJaromuxcs. EJMHCTBEHHBIM, HO MPUHIMUIUAIBHO BAKHBIM, KPUTEPHUEM SIBIISCTCS
JOCTHKEHHUE PE3yNIbTaTOB O0yUYEHHS, YKa3aHHBIX B HACTOSIEH IIporpamMmme.

N3ydyeHnne mareMaTuku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsSI HAIMPABICHO Ha
JOCTHXKEHHE 00y4YalOUIMMUCS JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pPe3yJbTaTOB OCBOCHHMSI YI€OHOTO MPEAMETA.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTPaMMbl IO MaTEMaTHKE XapaKTePU3yIOTCS:

1) maTproTHYECKOE BOCITUTAHHUE:

MPOSIBIIGHUEM HHTEpeca K IMPOLUIOMY M HACTOALIEMY POCCHMCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHMCKMX MAaT€MaTUKOB H POCCHUUCKOU
MaTeMaTUYECKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUHN B JPYTUX HayKaxX W MPHUKIAIHBIX
chepax;

2) rpaXJaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJIaHWMHA M peaju3allil ero Ipas,
NPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OO0CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpymoBOE BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTMBHOE y4YacTHE B PEIICHUH MPAKTUYECKHX 3a7ad MaTeMaTHYEeCKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEeMAaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUH BCEH
JKU3HM JIJIS1 YCTIETHOM Mpo(deCCHOHATBHON EeATeTFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIAYATbHOW TPACKTOPHUH OOpa3oBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3CcTeTHYECKOE BOCITUTAHHE:

CIIOCOOHOCTBIO K 3MOIIMOHAIBFHOMY M JCTETUYECKOMY BOCIPHUATHIO MaTEMAaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIEeHUN, YMEHUIO BUJETh MAaTEMAaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) EHHOCTH HAyYHOTO MO3HAHUS:

OpUEHTAIIMEH B JCATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW eATEeTbHOCTH, JITArloB €€ pa3BUTUSA U
3HAUMMOCTHU JJIs1 Pa3BUTHUSA [IUBUIIU3AIINH, OBJIAJICHUEM SI3IKOM MaTEMaTUKH U MAaTEMaTHYECKOM
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HAaBBIKAMU
MCCJIEI0BATENbCKOM IEATEbHOCTH;

5) ¢usuueckoe BocmuTaHue, (HOPMUPOBAHHE KYJIBTYPHI 3J0POBbS W SMOIHOHAIBHOIO
Oyaronoayqms:

TOTOBHOCTBIO TPUMEHSATh MAaTeMAaTHUYECKHE 3HAHWUS B HWHTEpPEcax CBOETO 3/I0POBbS,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (usuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) 9KOJIOrMYECKOE BOCITUTAHHE:



OpHEHTAleld Ha NpPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUW Ui pelleHHus 3a/1ad
B 00JIaCTH COXPaHHOCTH OKpY)Kalollled cpeabl, IUIAaHUPOBAaHHUS TIOCTYIIKOB U  OICHKHU
UX BO3MOXHBIX HOCIEICTBHIA AJISI OKPYXKAIOWIEH Cpelbl, OCO3HAHUEM TJI00aJBHOTO XapakTepa
9KOJIOTMYECKHUX MPOOJIeM U IMyTel UX pelIeHHs;

8) ajganTanus K M3MEHSIOIUMCS YCIIOBHSM COLIMATBHON U MIPUPOIHON CPEIIBL:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEONPEACNEHHOCTH, MOBBIIIEHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH Y€pe3 IMPAKTHUYECKYIO JESATEIbHOCTb, B TOM YHCJIE YMEHUE YUUTHCS y JPYTHUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA APYTHX;

HE00XO0IMMOCThIO B (JOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM 4ucie (HOPMYIUPOBATh UACH,
MOHATHS, TUIIOTE3bI 00 00BEKTaX W SBICHHSX, B TOM YHUCIIC paHee HE M3BECTHBIX, OCO3HABATH
nedunuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PAa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCIPUHHMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUII KOHTpPMEp, KOPPEKTHPOBATh NPUHHMAEMbI€ PEUICHUS U
neicTBus, POpPMyYIMPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

B pesynbraTe OCBOEHHS MporpamMmbl MO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHuss y oOydaromierocss OyayT chOpMHPOBAHBI METANPEIMETHBIC PE3yJbTaThI,
XapaKTepU3yIOIIMecsT  OBJAQJICHUEM  YHHBEpPCaJIbHBIMU  [MO3HABATEIBHBIMU  JCHCTBUAMU,
YHHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JICHCTBUSIMH ¥ YHUBEPCAIBHBIMH PETYJIATHBHBIMU
NEeNCTBUSIMMU.

YHUBepcallbHBIC TO3HABATEIbHBIC ICHCTBUS 00ecreunBaioT (HopMUpOBaHHE O0a30BBIX
KOTHUTHUBHBIX IPOLIECCOB O0y4aroumxcsi (OCBOGHHE METOJOB MO3HAHUS OKPYXKAIOIIEro MHpA,
NPUMEHEHHE JIOTUYECKHX, UCCIIEAOBATENILCKUX ONepannuii, yYMeHH padoTaTh ¢ HHPpOpMauei).

VY obyuatomierocst OynyT chopMupoBaHbI ClieAyromre 6a30Bble TOTUYECKUE IEHCTBUS KaK
YacTh YHUBEPCAIBHBIX TIO3HABATEIILHBIX YI€OHBIX JCHCTBUIA:

— BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEeMaTUYECKUX OOBEKTOB,

MOHSTHI, OTHOIICHUN MEX]y MOHATUSAMU, POPMYITUPOBATH ONpEAeTCHUS TTOHATUH,

yCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIINN, OCHOBAHUS JJIs1 000OIICHHS U

CpaBHEHMsI, KpUTEPUH ITPOBOIUMOIO aHATIN3a,;

- BOCIPUHUMATh, POPMYIUPOBATH U MPe0OpPa30BIBATH CYKIEHUS: YyTBEPAUTEIbHBIE

U OTpULIATEIbHbIE, €AMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

- BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHSI

B (haKTax, JaHHBIX, HAOTIOIEHUSAX U YTBEPKACHUIX, TIPeIaraTh KPUTEPUH JIJISl BRISIBIICHUS

3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

- JIeTIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHTYKTHBHBIX

YMO3aKJII0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

- pa3duparhb JJOKa3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHUH (TIpsIMble

U OT MPOTUBHOTO), TPOBOJIUTH CAMOCTOSITETILHO HECTOXKHbIE JOKa3aTeIbCTBA MAaTEMAaTHUECKUX

(axTOB, BBICTPauBaTh apTYMEHTAIINIO, TPUBOJAUTE IIPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBHIBATH

COOCTBEHHBIE PACCYKACHHUS;

- BBIOMpATh crioco0 pereHus: yueOHoH 3a7auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB

pelieHus, BEIOMpaTh Hanbosee MOAXOASIIMUN C YIETOM CaMOCTOSITENTbHO BBIJIEIEHHBIX

KpUTEPUEB).

VY o6yuatomerocst OynyT chopmMupoBaHBI Clienyionue 0a30BbIe HCCIICIOBATEIHCKUE
JIeMCTBUS KaK YaCcTh YHUBEPCAJIbHBIX MO3HABATEIbHBIX YUECOHBIX AEHCTBUIMA:

— MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT TIO3HAHMS,
(GbopMynHpoBaTh BOMPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE M JaHHOE, (HOPMUPOBATH TUIIOTESY,
apryMEeHTHPOBATHCBOIO MMO3UIINIO0, MHEHHE;

- IIPOBOAUTH 110 CAMOCTOATEIBHO COCTABJIEHHOMY IUIaHY HECIIOKHBIN
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIE0OBAHHUE M0 YCTAaHOBIEHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;



- CaMOCTOSITENTbHO (hOPMYTHPOBATh 00OOIIEHNUS 1 BHIBOJIBI IO Pe3yJIbTaTaM
MIPOBEAEHHOrO HAOIIOAECHUS, UCCIIEJ0BAHUS, OLIEHUBATh I0CTOBEPHOCTh
MOJTyYCHHBIX PE3yJIbTaTOB, BBIBOJIOB M 0000ICHHUI;
- IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BbIABUIaTh
IIPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.
VY obyuatomierocst OyyT copMUPOBaHbI CIEAYIONMINE YMEHHUS paboTaTh ¢ HHPOpMAITHEH
KaK 4acTh YHUBEPCAJIbHBIX MI03HABATEIbHBIX YUCOHbIX NEHCTBUI:
- BBISIBIIAITh  HEIOCTATOYHOCTh M HM30BITOYHOCT,  WMHGOpPMALWU, JIAaHHBIX,
HEOOXOAUMBIX JUIS PELICHHS 33]a4u;
- BbIOMpPATh,  AHAJIU3UPOBaTh, CHUCTEMAaTU3UPOBaTb W  UHTEPIPETHPOBATH
MHGOPMALMIO PA3JINYHBIX BUAOB U (OPM IpeCTaBICHHUS;

— BbIOMpaTh (opMy HpeicTaBiIeHUs WHPOPMAIMK U WILIIOCTPUPOBATH pellacMble

3aJjauu CXEMaMH, IarpaMMaMu, HHOM rpauKoil U X KOMOMHALIUSAMU;

- OLIEHUBATh HA/I&KHOCTh UH(POPMALIUU 110 KPUTEPHUSIM, IPEAJIOKEHHBIM YUUTEIEM

WK cHOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

YHHUBepcalbHbIe KOMMYHUKATUBHBIC IEHCTBHS 00ECTIEYMBAIOT C(OPMHUPOBAHHOCTH COLMAITBHBIX

HaBBIKOB 00YyYaroIUXCA.

Y oOyuaromerocss Oynyr chOpMHpOBaHBI CICAYIOIIAE YMEHHUsS OONICHHS KaK 4YacTh

YHHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX YUEOHBIX 1€HCTBHIA:

— BOCHPHUHUMATH U GOPMYIHUPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBUSIMHU
U 1eJSIMH OOLIeHHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
Y TIMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEUICHUS 33a]]a9i, KOMMEHTHPOBATh
MIOJTyYEeHHBIH pe3ysbTar;

— B X0JIe 00CY)XJICHHS 33]]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TeMBI, IPOOIEMBI,
peraeMoii 3a1a4n, BRICKa3bIBaTh UJICH, HAICJICHHBIE HA TIOUCK PEHICHUS, COTIOCTABIISITH CBOU
CYXJIEHUS C CYXJIECHUSAMH IPYTUX YYaCTHUKOB AMANOra, OOHApYKUBATh Pa3Inyue U CXOJCTBO
MO3UINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,

— TPEACTaBIATH PE3YJbTaThl PEHICHUS 331a4H, YKCIIEPUMEHTA, UCCIIEIOBAHNUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BEICTYIIJIEHUS C YUETOM 3aJ1ayu Pe3eHTaluy U
0COOEHHOCTEH ayAUTOPUH.

VY obyuaromierocst 0yayT cCOpPMHPOBAHBI CIEIYIONIME YMEHHsS COTPYJHHUYECTBA KaK 4acTb

YHHUBEPCAJIBHBIX KOMMYHUKATHBHBIX YUEOHBIX JICHCTBHIA:

— TIOHHMMAaThb M UCMOJb30BATH NMPEUMYILECTBA KOMAHIHON U MHIUBHUIYaJIbHON pabOThI mpu
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

— TPUHUMATH IEJTb COBMECTHOW NESATEIBHOCTH, ITUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW
paboThl, pacrpenensaTs BUABI padoT, JOTOBapUBaThHCs, 00CYXKIAaTh MPOIECC W PE3yibTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJIEH;

—  y4acTBOBaTh B IpynmnoBbIX (popmax paboThl (00CyXkaeHHs, OOMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BHITOJIHATH CBOKO YaCTh PA0OTHI M KOOPIAWHUPOBATH CBOM JCHCTBUS C
JPYTUMH 4YJ€HaMU KOMaHJIbl, OIICHHBAaTh Ka4eCTBO CBOEr0O BKJAJa B OOIIMH MPOJYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

VYHHUBepcalbHbIe PETyIsTUBHBIE JIEHCTBUA 0OecreunBaoT (OPMHUPOBAHUE CMBICIOBBIX

YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

VY oOyuatomierocss 0yayT copMHUpOBaHBI CIENYIOIIME YMEHHS CaMOOpraHHM3allMU Kak
94acTh YHUBEPCATBHBIX PETYIATHBHBIX YICOHBIX IEHCTBUN:

— CaMOCTOSITENIFHO COCTAaBJIAThH IUIAH, AITOPUTM PELICHUs 3a7a4yM (MM €ro 4acTh), BHIOMPATh
croco0 pemieHus ¢ y4€TOM HMEIOIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ YIETOM HOBOM MH(OpMAIIHH.

VY obyuaromierocs 6yayT cOpMUpPOBaHbI CIETYIONUE YMEHUSI CAMOKOHTPOJIS KaK 4acTh

YHHUBEPCAJBHBIX PETYISATHBHBIX yUeOHBIX TEHCTBHIA:

- BJaJIeTh CHOCO0aMHM CaMOIPOBEPKH, CAMOKOHTPOJIS IMpOLEcca U pe3yibTaTa peIieHus



MaTeMaTHUYeCKOM 3aJ1auu;

- IPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NP PEILIEHUU 33Jaud, BHOCUTh
KOPPEKTHBBl B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, HAWICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

— OLICHMBATh  COOTBETCTBUE  pe3ysbTaTra  JIEATEIbHOCTH  IIOCTAaBICHHOM  ILI€NU
U YCJIOBUSAM, OOBSCHITH MPUYMHBI JOCTHKCHHUS WIIM HEIOCTHKCHUS LIEJH, HaXOIUTh OMIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS IIPOrPaMMBbI 110 MATEMATUKE IIPEACTABIIEHBI 110 FOJaM
o0yuyeHMsI B CIEAYIOIIMX pa3jiesiaX MpOrpaMMbl B paMKax OTAEIbHBIX Y4E€OHBIX KypcoB: B 5—6
KjJaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anrebpay», «l'eomerpusi»,
«BepoaTHOCTB M CTaTHCTUKAY.

PazButue JIOTMYECKHUX TPEACTABIEHUH M  HABBIKOB  JIOTHUECKOTO  MBIIUICHUS
OCYILECTBIISICTCS Ha MPOTSKEHUH BCEX JIET 00y4YEHHUsl Ha ypOBHE OCHOBHOT'O OOIIIEr0o 00pa30BaHMs
B paMKax BCE€X Ha3BaHHBIX KypcoB. [Ipeanonaraercs, 4To BBITYCKHUK 9 Kiacca CMOYKET CTPOUTH
BBICKa3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUHN, PACIIO3HABATH UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
IPUBOJIUTH PUMEPHI U KOHTPIIPUMEPBI, OBJIa/I€ET MOHATUSAMU: ONIpeieNIEHUE, aKCHhoMa, TeopeMa,
JI0Ka3aTeIbCTBO — M HAYUUTCS UCIOJIb30BATh UX MPH BHIIOJIHEHUH YU€OHbIX M BHEYUEOHBIX 33/1a4.

PaGowas mporpamma yuebHOrOo Kypca «Marematnka» B 5-6 Kiaccax (nmamee
COOTBETCTBEHHO — IIporpaMmMa y4eOHoro Kypca «MaremaTHkay, yaeOHbIi Kypc).

IlosicHuTENBPHASA 3aIIUCKA.

[TpuopuTteTHBIMU LIENIIMU O0YUYEHHUsI MaTeMaTHKe B 5—6 Kilaccax sIBJISIOTCA:

POAOIDKEHHE (POPMUPOBAHHS OCHOBHBIX MAaTEMaTHYECKHX MOHATHH (YHCIIO, BEJINYHHA,
reomerpuueckas  ¢gurypa), O0OeCHeYMBAIOIIUX IPEEeMCTBEHHOCTb M  NEPCHEKTUBHOCTb
MaTeMaTUYeCcKOro o0pa3oBaHMs 00yUaromINXCs;

pa3BUTHE  MHTEJUICKTYalbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  OOyuarommxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUH, HHTEpEca K U3YYEHUIO MATEMAaTUKH;

N0JIBEICHUE O0YYaroIMXCs Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aHMOCBSI3U
MaTEMaTUKHU U OKPYXKAIOLIEro MUpa;

¢dbopmupoBaHre GYHKIMOHATBHON MaTeMaTH4eCKoi TPaMOTHOCTH: YMEHUS paclo3HaBaTh
MaTeMaTHYeCKHue OOBEKTHI B PEATbHBIX )KU3HEHHBIX CHTYAIUsX, IPUMEHATH OCBOCHHBIE YMEHUS
JUISl peleHHs MPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, MHTEPIIPETUPOBATh MOTy4YE€HHbIE PE3YIbTATHI
Y OLIEHMBATh UX HA COOTBETCTBHE NMPAKTUYECKOU CUTYaLIUU.

OCHOBHbBIE JIMHUM COJIEpKaHMs Kypca MaTeMaTUKH B 5—6 kilaccax — apupmeTndeckas u
reoMeTpHuuecKas, KOTOpble pa3BUBAIOTCS MapalieIbHO, KaXk/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTMKOH, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroi, a B TECHOM KOHTAaKTe€ M B3aUMOJEHCTBUU.
Takxe B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMHU ainreOpbl U OMUCATeIbHON CTATUCTUKH.

N3yuenne apupmeTHyecKkoro mMarepuaia HauMHAeTCs CO CUCTEMAaTH3alMM M Pa3BUTHSA
3HAaHUH 0 HAaTypaJIbHBIX YHCIIaX, IOJIyYeHHBIX Ha YPOBHE HauaJlbHOro o01iero oopasoBanus. [Ipu
ATOM COBEPIICHCTBOBAHNE BBIYHCIUTEIBHON TEXHUKH U (POPMHUPOBAHUE HOBBIX TEOPETUUECKHX
3HaHUH COYETAETCS C PAa3BUTHEM BBIYHCIUTENBHOM KyJIbTYphl, B YaCTHOCTH C OOy4YeHHEM
NPOCTEHIIMM TpUEMaM MPUKUAKH U OIIEHKH PE3y/IbTaTOB BHIYMCICHUH. M3ydueHne HaTypaibHbBIX
qHCceN MPOAOIDKAeTCs B 6 Kilacce 3HaKOMCTBOM € HAYAJIbHBIMU MOHATUSMH TEOPHH JIETUMOCTH.

Jpyroil kpynHbIi OJOK B coAep:kKaHuU apu(pMeTHUYeCKOW JIMHUU — 3TO JIpodu. Hauamno
U3y4eHHs] OOBIKHOBEHHBIX M JECATUYHBIX JpOoOel OTHECeHO K 5 Kiaccy. DTO HepBbIi ATam B
OCBOCHHH JIPOOEi, KOT1a TPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH, TOHITHASIMU TeMbI. [1pn
3TOM paccMOTpeHHE OOBIKHOBEHHBIX Ipo0Oedl B MOJHOM OObEME MPEAIIECTBYET H3YUEHHUIO
JECSATUYHBIX JIpo0eil, uTo 11e71eco00pa3HO C TOUKU 3PEHUS JIOTUKU U3JI0KEHUS YNCIOBOM JTMHUH,
KOTJa TpaBuia JEHCTBUH C JECATUYHBIMH JPOOSIMM MOXHO OOOCHOBATH YK€ M3BECTHBIMU
QITOPUTMaMHU BBITIOTHEHUS IEHCTBUN ¢ OOBIKHOBEHHBIMH APOOSMHU. 3HAKOMCTBO C IECATHIYHBIMU
IpoOSMHU pacIIMPUT BO3MOXKHOCTH ISl TIOHUMAaHUS 00y4YaroIUMUCS MPUKIAAHOTO TPUMEHEHUS
HOBOH 3aliCH TPH HW3YYECHUH JPYTUX MPEIMETOB M MPH MPAKTUIECKOM HCIOb30BaHuH. K 6
KJIacCy OTHECEH BTOPOI 3Tal B U3y4eHUH ApoOeil, Iie MPOUCXOAUT COBEPIIEHCTBOBAHUE HABBIKOB



CpaBHEHHMs M TIpeoOpa3zoBaHus JpoOed, OCBOCHHWE HOBBIX BBIUMCIUTEIBHBIX alTOPUTMOB,
OTTAQYMBAaHUE TEXHUKU BBIYMCICHHMH, B TOM 4YMCJIE 3HAYEHUH BBIPAXKEHHUH, COAEPKAIIMUX U
OOBIKHOBEHHBIE, M JICCATUYHBIC APOOH, YCTAaHOBIICHHE CBSI3€H MEXAy HHMH, PACCMOTPEHHUE
npuéMOB pelleHus 3aaad Ha Ipobu. B Hayane 6 kiacca MPOMCXOAUT 3HAKOMCTBO C IOHSATHEM
IPOLIEHTA.

OCO6EHHOCTBIO U3Y4EHUS OJIOKHUTEIbHBIX U OTPULIATEIbHBIX YU CEN SIBJISETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpUBaThCsl B HECKOJBKO 3TamnoB. B 6 kiacce B Hadaie HM3y4EHMs] TEMbI
«[lonoxxuTenpHble U OTpPHULIATENBbHBIE YMCIa» Bblaensercs noareMa «llensle uncia», B paMKax
KOTOpPOM 3HAKOMCTBO C OTPHULATEIbHBIMU YHMCIAMH M JIEHCTBUSAMHU C IOJOXKHUTEIbHBIMU U
OTPHLIATEJIbHBIMU YUCIIAMH IPOMCXOJUT Ha OCHOBE COAEPIKATEIILHOrO MOAX0/1a. JTO MO3BOJISET
Ha JIOCTYIHOM YpPOBHE IO3HAKOMHUTH OOYYarOMMXCS MPAaKTUYECKH CO BCEMH OCHOBHBIMHU
HOHATUAMU TEMBI,
B TOM 4YHCJI€ U C IPaBWJIAMHU 3HAKOB IPHU BBIOJHEHUN apu(MeTHUecKuX JeicTBuil. M3ydyenue
paLMOHATIBHBIX YUCEJ Ha 3TOM HE 3aKOHUYHUTCS, a OyAeT MPOAOIIKEHO B Kypce areOpsl 7 Kilacca,
YTO CTAHET CJIEAYIOIIUM IIPOXOJIOM BCEX IMPHUHLMIINAIBHBIX BOIIPOCOB, TEM CaMBbIM pa3JciIeHUE
TpyAHOCTEH o0JieryaeT BOCHPUATHE MaTepualla, a paclpelesieHue BO BPEMEHH CIIOCOOCTBYET
IIPOYHOCTH NPUOOPETAEMBIX HABBIKOB.

IIpu oOydyeHHH peleHHr0 TEKCTOBBIX 3ajad B 5—60 Kiaccax HCHOJIb3YIOTCA
apudmMeTrueckue NpUEMBI pemeHus. TeKCTOBbIE 3ajadd, pemaeMble TP  OTpadOTKe
BBIUUCIIUTENBHBIX HABBIKOB B 5—6 Kj1accax, pacCMaTpUBAIOTCS 3a/1aui CIeIyIOIUX BUA0B: 3a/1a41
Ha JBW)KEHME, HA YacTH, Ha IOKYNKH, Ha padOTy M MPOU3BOJUTENBHOCTb, HA IPOLIEHTHI, Ha
oTHoIeHHs U nponopuuu. Kpome toro, oOyuaronuecs 3HakOMsTCs ¢ IpUEMaMy peleHus 3a1a4
nepedopoM BO3MOKHBIX BAPHAHTOB, yyaTcs paboTarh ¢ HH(pOpMaIuei, mpencTaBieHHON B popme
TaOJIUI] WM JUArpPaMM.

B mporpamme ydeOHOro kypca «MaremaTHka» TNpPeayCMOTpeHO (HOpMUpPOBAHHE
IPONEIeBTUUECKUX alredpandyeckux npezicTaBieHuid. bykBa kak CMMBOJ HEKOTOPOTO 4Mcia B
3aBUCHUMOCTH OT MaTe€MaTH4YE€CKOI0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas CHMBOJIMKA
IIMPOKO HCIOJB3YETCS MPEXKIE BCEro Uil 3amucH OOIIMX YTBEPKICHUH M NPEJIOKEHHH,
¢dbopMyJ1, B YaCTHOCTH JJIsl BBIUMCIEHHS] T€OMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTHUTEIIS»
qucia.

B nmporpamme yuyebHoro kypca «MaTemaTuka» NpeACTaBlIeHA HarjsgHas TeoMeTpus,
HafpaBjIeHHasT Ha pa3BUTHE OOPa3sHOIO MBIIJICHUS, MPOCTPAHCTBEHHOIO BOOOPAXKEHMS,
M300pa3uTEIbHBIX YMEHUNH. DTO BaXKHBIH 3Tal B U3YYEHUH T€OMETPUH, KOTOPBIM OCYIIECTBISETCS
Ha HarsIIHO-TIPAKTUYECKOM YpOBHE, ONMpaeTcs Ha HarJIAJHO-00pa3HOe  MBbIIIICHHUE
oOyuaromuxcsi. bonpiias poib OTBOAUTCS MPAKTUYECKON IEATEIbHOCTH, ONbITY, SKCIIEPUMEHTY,
MoaenupoBaHuio. O0yyaromuecs: 3HaKOMATCS ¢ TEOMETPUUECKUMH (pUTypaMH Ha IJIOCKOCTH U B
IIPOCTPAHCTBE, C UX NMPOCTEHIIMMH KOHPUTypalUsiMu, yyaTcsl ©300pakaTh UX Ha HETMHOBAHHOMN
U KJeTyaToil Oymare, paccMaTpMBalOT MX HpocTeiinue cBoiicTBa. B mporecce u3ydeHus
HarJsJHOW T€OMETPUN 3HAHUS, MOJYYEHHbIE 00Yy4aloIMMHUCA HAa YpPOBHE HAdyaJabHOTO OOIIETro
00pa30BaHus, CUCTEMAaTHU3UPYIOTCS U PACILIUPSIIOTCS.

CornacHo yueOHOMY IlaHy B 5—6 KjaccaX H3y4aeTcs WHTEIpPUPOBAaHHBIM INpeaMer
«MatemaTuka», KOTOpPbI BKJIIOYAaeT apu(pMeTHUYecKuil MaTtepuail U HarjsAHYyl0 F€OMETpHIO, a
TaK)Ke MPOMNEJIEBTUYECKUE CBEACHUS U3 alNreOpbl, 3JEMEHTHI JIOTUKM M Hayajla ONnHcaTelbHOU
CTaTHCTHUKH.

Oob1iee yncno 4acoB, peKOMEHJOBaHHbBIX /711 U3Y4YeHHUs yueOHoro Kkypca «Marematuka,
— 340 ygacoB: B 5 kmacce — 170 gacoB (5 yacoB B Heneno), B 6 kinacce — 170 gacoB (5 yacoB B
HEJIEIIO).

2.1.Coneprxanue oOyueHus B 5 Kiiacce.

HatypanbHble unciia 1 HyJb.

HarypanbsHoe uucno. Psg natypaneHbix umucen. Yucno 0. M3o0paxeHne HaTypalbHBIX
YyHCeJl TOYKaMU Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOH.



ITo3unmoHHas cucrema cuuciaeHus. PuUMckas Hymepanus Kak IpUMEp HEMO3ULIMOHHOMN
CUCTEMBI CUHCIICHUS. [lecsaTuUHas CUCTEMA CYUCIICHUS.

CpaBHEHHE HATypaJbHBIX YHCEJ, CPaBHEHHME HATypaJbHBIX uncesl ¢ HylnéM. CrocoOsl
cpaBHeHHsA. OKpyIJIeHHE HaTypaJIbHbBIX YUCEIL

CrnoxeHue HaTypajbHBIX YHCEN, CBOMCTBO HYyJs IpU CIOXEHUU. BplunTaHue Kak
neiicTBue, 00paTHOE CIOKEHUIO. Y MHO)KEHUE HaTypallbHBIX YUCEJI, CBOMCTBA HYJS M €JMHMILIBI
npu yMHOXeHHH. [lenenne kak aercTBre, 00paTHOE YMHOXKEeHHUIO0. KOMITOHEHTHI IeHCTBHIA, CBSI3b
mexxny Humu. [IpoBepka pesynbrata apudmernueckoro neiictBus. IlepemecturensHoe u
COYETaTEJIbHOE CBOWCTBA (3aKOHBI) CJIOXKEHUS M YMHOXXEHHUS, PacCHpelesIUTEIbHOE CBOICTBO
(3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB /Ui 0003HAYEHHUS HEM3BECTHOTO KOMIIOHEHTA M 3aIllUCH CBOMCTB
apupMETUUECKHUX JICHCTBUM.

Jlenurenu v KpaTHbIE YKCIIA, Pa3JIOKEHUE HA MHOKUTEIHU. [IpocThie U cocTaBHBIE YnCIa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM. 3alKCh YUCIa B BUIE CYMMBI pa3psIHBIX
CJIaracMsIX.

UucnoBoe BbIpakeHHE. BBIUKMCIIEHHE 3HAYEHWM 4YHUCIOBBIX BBIPAXKECHUH, IOPALOK
BBIIIOJHEHUS  AeiicTBuid. Mcmosnp3oBaHuMe IpU  BBIYHCICHUSX  IEPEMECTUTEIBHOIO U
COYETATEJIbHOIO CBOWCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacIpeelIUTEIbHOr0 CBOMCTBA
YMHOXEHHUS.

Hpobu.

IIpencraBnenue o qpodu Kak crnocoOe 3arucy 4acTu BenUYUHbl. OOBIKHOBEHHBIE POOU.
[IpaBunbHBIE U HETIpaBWIbHBIE ApoOH. CMemanHas Apo0b, IpeACcTaBICHNEe CMEIIaHHON ApoOH B
BUJIC HENpPaBUJIBHON JApoOM M BbIIEICHHE LEJIOW YacTH 4YMUCIa M3 HENpPaBUIBHOM JApoOH.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOU MpsiMoii. OCHOBHOE CBOMCTBO JipoOu. CokpallieHue
npooeit. [IpuBenenue qpodu Kk HOBOMY 3HameHaTelo. CpaBHeHUE IpoOei.

CrnoxeHue u BeIYMTaHUE ApoOei. YMHOXKEHHE U JleneHue apo0eil, B3auMHO-00paTHBIC
npodu. HaxoxaeHue yacTu 1es1oro U 1eIoro mo ero yacTu.

Hecstuynas 3anuck apodeit. [Ipeacrapnenue AecATUIHON IpoOu B BUIe OOBIKHOBEHHOM.
N300pakeHre OECATUYHBIX JpoOel TOukaMu Ha 4YUClIoBOM mpsMoil. CpaBHEHHE AECATUYHBIX
JpoOeH.

Apudmernueckue 1eUCTBUS € JCATUYHBIME Apo0siMu. OKpyTiIeHne JecITUYHbIX IpOOeH.

Pemenne TekCTOBBIX 3a/1a4.

Pemienue TekcTOBBIX 3ahay apudmeTHueckuM crocoboM. Perienue jmormueckux 3agad.
Pemenue 3amay nepebopoM BceX BO3ZMOXKHBIX BapUaHTOB. Vcronp30BaHue Mpu penieHUH 3a1ad
TaOJIMII U CXEM.

Pemenne 3amau, coaepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYMHBL: CKOPOCTh, BPEMH,
paccTosiHUe, 1€Ha, KOJUYECTBO, CTOMMOCTb. EJNMHMIIBI M3MEpeHUus: Macchl, 00BbEMA, ILIEHBI,
paccTosHUA, BpEMEHH, CKOPOCTH. CBsA3b MEXKAY €AMHUIIAMU U3MEPEHUS KaXK10M BETNUUHBI.

Perienue 0CHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBienue JaHHBIX B BUA€ TAOJIUL, CTOIOYATHIX JUarpaMM.

Harnsagnas reomerpusi.

Harnsgaeie npeacrasinenus o purypax Ha IMJIOCKOCTH: TOUKa, IpsAMasi, OTPE30K, JIyd, Yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsmoii, ocTpslii, Tynoil U pa3BEPHYTHIN
YTJIBL.

JUinHa OTpe3Ka, METpUYECKME €AWHMIBI JUIMHBL. J[IMHA JIOMaHOW, IEepUMETP
MHOT'OyTOJIbHUKA. MI3MepeHne U NOCTPOEHHUE YIJIOB C IOMOIIBIO TPAaHCIIOPTHPA.

Harnsinaeie npencraBieHus o purypax Ha MiIOCKOCTH: MHOTOYTOJIbHUK, MPSMOYTOJIbHHUK,
KBaJIpaT, TPEYTroJIbHUK, O paBEHCTBE (QUTYP.

N306paxkenue ¢puryp, B TOM 4ucie Ha kiietdaToi Oymare. [Toctpoenue koHpUrypauuit u3
yacTel NpsAMoH, OKPYKHOCTH Ha HEJIMHOBAaHHOW M KJieTdyaToil Oymare. Mcnonb30BaHne CBONWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHMKA, KBaApaTa.



[Inomaap NpsAMOYTroIbHUKA 1 MHOIOYTOJIBHUKOB, COCTABJIEHHBIX U3 MIPSMOYTOJIbHUKOB, B
TOM 4Hcie Guryp, n300pakEHHbIX Ha KileT4aTol Oymare. EAMHUIBI n3MEpeHus MII0LaIu.

Harnsinaele  mpenctaBieHuss O  IPOCTPAHCTBEHHBIX — (UTypax: MPSMOYTOJIBHBIN
napauienenunes, Ky0, MHOrorpaHHukH. I3o00pakeHue mNpOCTEHIIMX MHOIOI'PAaHHHUKOB.
Pa3Béprkn kyba u mnapamtenenunena. Co3gaHwe MoOJENCH MHOTOTpaHHUKOB (W3 Oymarw,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEpUAIOB).

O0BEM MpsAMOYTOIBHOTO Mapaienenunesa, kyoa. Enquauier namMepenus oobéma.

2.2. Coneprxanue o0yueHus B 6 Kiacce.

Harypainbnsle uncia.

Apudmernueckue AEHCTBUS C MHOTIO3HAYHBIMU HATYpaJbHBIMH 4HCIaMU. YucioBble
BBIP)KEHUS, TMOPAJOK JCHCTBHIA, MCIOIB30BAHUE CKOOOK. Vcronb30BaHME MPH BBIYHUCICHUSAX
IIEPEMECTUTENIBHOTO U COYETATEIbHOIO CBOMCTB CIOKEHUS U YMHOXKEHUS, PACIIPEAEIUTEIIEHOTO
cBoiicTBa yMHOeHUsA. OKpyIJIeHUE HaTypaJbHbIX YHCEN.

Jlenurenu M KpaTHble 4Mcia, HaMOOJbIIMK OOIMMH JAenuTeNnbh M HauMeHbIlee ooliee
KpaTHoE. J[eTMMOoCTh CyMMBI M IpOoU3BeAcHUS. [lefieHne ¢ 0CTaTKOM.

Hpo6u.

OObIKHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO J1poOu, cokpaieHue apoOeil. CpaBHEeHUE U
ynopsounBaHue Ipobei. Pernienue 3aau Ha HaXOXKJEHHWE YacTU OT LIEJIOr0 U LEJNOro Mo €ro
yactu. J[poOHOEe umMciIo Kak pesynbTar neneHus. llpeacraBieHue AEeCATUYHOW IpoOH B BUjE
OOBIKHOBEHHOM JpoOM M BO3MOXHOCTb IIPEJICTaBICHUs] OOBIKHOBEHHOH JpoOu B BuUjE
necaTHIHol. JlecsTnynable IpoOM M MeTpuyeckas cucreMa mep. ApudMeTHndecKue NeHCTBUS U
YHCJIOBbIE BEIPAXKEHUS C OOBIKHOBEHHBIMHU M JJECATUYHBIMH JPOOSIMHU.

OtHowenue. [leneHue B naHHOM oTHoweHuM. Macmral, nponopuus. [Ipumenenue
IIPONIOPLUI IPU PELIEHUM 3a/1a4.

[TonsTue nponeHTa. Beluucienne npomeHTa OT BEIUYUHbBI U BEITUYMHBI 110 €€ MPOLIEHTY.
BeipaxeHue mpoueHTOB JNeCATUYHBIMHU JpoOsmu. PerieHue 3ajau Ha NpoLeHTHl. BelpakeHue
OTHOILIECHUSI BEJIMYMH B ITPOLIEHTAX.

[TonoxuTenpHbIE U OTPULIATEIBHBIC YHUCIIA.

[TonoxurenpHple U oTpuLaTesnbHble yucna. lLlenpie 4wmcena. Moayns  4uncna,
reoMeTpryYecKasi HHTeprpeTanus Moays uucia. M3o0pakeHue yucen Ha KOOPAUHATHON IPSIMOA.
Uucnossle npomexxyTku. CpaBHeHue uncen. ApudmMerndeckue AeCTBUS € MONTOKUTEIbHBIMU U
OTPULATENIBHBIMH YUCIIAMHU.

[IpsimoyronbHasi cuctema KOOpAMHAT Ha MI0ocKocTH. KoopauHaTsl TOUKM Ha MIIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Todek U GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHbIE BBIpaXKEHHUS.

[TpumeneHue OYKB Ui 3alUCU MaTeMaTHYECKUX BbIpaXeHUH U npenioxenunid. CBoiicTa
apu@meTnyecKkux AeicTBuil. bykBeHHBIE BBIpa)KEHMSI W YUCIIOBbIE IOJICTAHOBKH. ByKBEHHBIE
pPaBEHCTBA, HAXOXJAEHUE HEHU3BECTHOrO0 KOMMOHEHTa. Popmynbl, (GOopMylbl NepuUMeTpa Hu
IUIOLIA/IM IPSIMOYTOJIbHUKA, KBajipaTa, 00bEMa napasuiesenurnena u Kyoa.

Pemnenne TekcTOBBIX 3a7ad.

Pemenue TekcToBbIX 3amau apudmMernyeckuMm crnocoOom. PemieHue jgormueckux 3ajad.
Pemrenue 3a1a4 nepe6bopoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenue 3anau, coaepkaiiux 3aBUCUMOCTH, CBS3bIBAIOLIUX BETMUYHUHBI: CKOPOCTh, BpEMS,
paccTosiHUe, IIeHa, KOJUYECTBO, CTOMMOCTb, MPOU3BOAMTEIBHOCTb, BpeMs, O00BEM palbOTHI.
EnunHunel m3MepeHus:: Macchl, CTOMMOCTH, PAacCTOSHUS, BpEeMEHH, CKOpOCcTH. CBA3b MeEXIy
€AVHMIIAMU N3MEPEHUS KaXK101 BEINYNHBI.

Pemenune 3amay, CBS3aHHBIX C OTHOUIEHMEM, MPONOPLUUOHATIBLHOCTHIO BEJIUYMH,
NPOIIEHTAaMH; peIlIeHHEe OCHOBHBIX 33]a4 Ha JPOOU U MPOLIEHTHI.

OneHka 1 IpUKHIKa, OKpyTiaeHue pe3yiabTata. CocTaBieHue OyKBEHHBIX BBIPAKEHUH 110
YCIIOBUIO 3aJ1a4H.

[IpencraBienue NaHHBIX ¢ MOMOIIBIO TaOmul W guarpamm. Crosnlyarblie AMArpaMMbl:
YTEHHE U TIocTpoeHue. UTeHne KpyroBbIX IHarpaMM.



Harnsgaas reomerpust.

Harnsnaeie npeacrasnenus o purypax Ha iIOCKOCTH: TOUKa, IpsiMasi, OTPE30K, JIyd, YTOJI,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3auMHOe pacnonoxkeHue [ByX MpsAMBIX Ha IUIOCKOCTH, HapajulesIbHbIE IIPSIMBIE,
NEPIEHIUKYIIApHbIE MpsiMble. M3MepeHue paccTOsSHUI: MEXIy JIBYMS TOUKAMM, OT TOYKHU IO
NPSIMOM, IJIMHA MaplIpyTa Ha KBaJPaTHOU CETKeE.

N3mepenue U NOCTPOEHUE YIJIOB C IOMOIIbIO TPAaHCIOPTHpPA. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBIM, TMPSAMOYTOJIBHBIN, TYIOYTOJbHBIM, pPaBHOOCAPEHHBIH, PABHOCTOPOHHUHU.
YeTpIpEXYroJIbHUK, IPUMEPBI YETBIPEXYTOJIbHUKOB. 1IpsIMOYroJbHUK, KBaApaT: UCIOJIb30BaHUE
CBOICTB CTOpOH, yIJOB, AuaroHanei. M3o0paxkeHue reoMmeTpruueckux GUryp Ha HeITMHOBAHHOMN
OyMmare c MCIOJNb30BaHUEM LMPKYIs, JUHEHKH, YrojpHUKa, TpaHcrnoptupa. [loctpoenus Ha
KJIeT4aTou Oymare.

[lepumerp MHOTOYTONBHUKA. [TOHATHE TITONMAAN DUTYPBI, €TUHHUIIBI U3MEPEHUS TUIOIAIH.
[Tpubmmk€HHOE M3MepeHue o GUryp, B ToM 4uciie Ha KBaapatHoil ceTke. [Ipubnmxénnoe
U3MEpPEHUE JUIMHBI OKPY>KHOCTH, IIJIOLIAIN KpyTa.

CummeTpusi: IEHTpaJIbHAsA, OCEBasl U 3epKaJIbHAsi CAMMETPHH.

[TocTpoeHrne CUMMETPHYHBIX (PUTYD.

Harnsnuele npencraBieHuss O MPOCTPAHCTBEHHBIX (GUTYpax: Mapaiienenumnes, Kyo,
npu3Ma, THpaMuIa, KOHYC, IHIUHADP, map U cdepa. M3o0paskeHre MpoCTpaHCTBEHHBIX (GUTYP.
[Ipumepsl  pa3BEPTOK MHOIOTPAaHHUKOB, LMWIMHApa U KoHyca. Co3gaHue Mojenen
POCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpoOBOJIOKH, TUTACTHIIMHA U APYTHX MATEPHAJIOB).

[lonstne o00BEMa, eauHUIBI U3MepeHUss 00béMa. OO0BEM  MPAMOYTOJBHOTO
napajuiesenumnena, Kyoa.

[TpenmMeTHBIE pe3yabTaThl OCBOECHUS IPOrpaMMBbl yueOHOTO Kypca «MaTemaTuka.

3.1. IIpeamerHbIe pe3yabTAaThl OCBOSHHS MPOTPaMMBbI y4eOHOTO Kypca K KOHITY OOy4YeHHUS B
5 Kkracce.

Yucna v BIYMCIICHHUS.

[Tonumarth ¥ NpaBUIBHO YNOTPEOIATh TEPMUHBI, CBA3aHHBIC C HATYPAIbHBIMU YUCIIAMU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.

CpaBHMBATh U YHNOPSIOYMBATH HATYpaJbHbIE YNCIIA, CPABHUBATh B MIPOCTEUIINX CIIydasx
OOBIKHOBEHHBIE IPOOH, AECITHUHBIE APOOH.

CoOTHOCUTb TOYKY Ha KOOPJMHATHOW (YUCIOBOM) MpsIMOMl € COOTBETCTBYIOLIMM
ell 4nciIoM U N300pakaTh HaTypaJIbHbIE YUCIIa TOYKAMU HAa KOOPAMHATHOM (YMCIOBON) IPSIMOH.
BeimonusaTe apudmernyeckue 1eiCTBUS C HATYpalbHBIMH YHCIAMHU, ¢ OOBIKHOBEHHBIMHU IPOOSIMU
B [IPOCTEUIINX CIydasix.

BrInonHATE TPOBEPKY, MPUKUJIKY PE3YIIHTATA BBIYUCICHUMN.

OxpyrisITh HaTypaibHbIC YHUCTIA.

Pemnenne TekcTOBBIX 3a7ad.

Pemartp TekcTOBbIE 337Ul apUPMETHUECKUM CIIOCOOOM U € MTOMOUIbI0 OPraHU30BAHHOTO
KOHEYHOro riepedopa BceX BO3MOXKHBIX BapUAHTOB.

Pemats 3a1auu, cogeprxaliye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosiHuE, 11€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alUCH, CXEMBI, TaOIUIbl, 0003HAUYEHHUS [TPH PEIICHUH 3a/1au.

ITonp30BaTbCs OCHOBHBIMU €IMHULIAMU U3MEPEHMS: LIEHBI, MACChI, pACCTOSIHUSA, BPEMEHH,
CKOPOCTH, BbIpa)KaTh OJTHU €IMHUILIbI BETMYMHBI Uepe3 JApyTHe.

W3BnekaTh, aHAIM3UPOBATh, OLEHUBATh MH(OPMAIIHIO, NIPEICTABICHHYIO B Ta0iuIe, Ha
CTONOUYaTON AuarpamMme, MHTEPIPETHPOBATh MpEACTaBICHHbIE JaHHbIE, UCIIOJIb30BaTh JaHHbIE
IIPY PELIECHUY 3a7ay.

Harnsignast reometpus.

Ilonb30BaTbcsd TeOMETPUYECKMMM IOHATUSAMHU: TOYKA, HpsiMasi, OTPE3OK, JIyd, YIOJI,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.



[TpuBoaUTH TpUMEpPHl OOBEKTOB OKPY)KAIOLIETO MHpa, UMEIOIMUX (opMy H3YH4EeHHBIX
reoOMeTpUUIecKuX puryp.

Hcnons30BaTh  TEPMUHOJIOTMIO, CBSI3aHHYKO C YINIAMM: BEpIIMHA CTOpPOHA C
MHOT'OYI'OJIbHUKAaMU: yroJl, BEPIINHA, CTOPOHA, IMArOHallb, C OKPYKHOCTBIO: Paguyc, JUaAMETP,
LIEHTP.

N300pakaTh N3y4eHHbIE reOMeTprudecKkre (GUrypbl Ha HEIMHOBAaHHOM U KJleTyaToil Oymare
C IOMOILBIO LIUPKYJIS U JIMHEHKH.

HaxomuTe AMuHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IIOMOILBIO JINHEHKH,
CTPOUTH OTPE3KH 3aJaHHOU JUIMHBI; CTPOUTH OKPY’KHOCTB 33JJaHHOIO paJuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB IPSMOYTOJIBHUKA, KBAaApaTa IJI UX OCTPOEHUS,
BBIYMCIICHHUS IUIOLIAIA U IIEpUMETpA.

Bbruucnate nepumerp M miomia s KBajgpara, NpsiMOyroibHHUKA, (PUTYp, COCTaBICHHBIX U3
NpSMOYTOJIbHUKOB, B TOM 4Hcie Guryp, n300pak€HHBIX Ha KJIeT4aTon Oymare.

Ilosnp30BaTbC OCHOBHBIMM METPUUYECKMMH €IMHHULIAMU H3MEPEHMs UIMHBI, IUIOLIANN;
BbIpaXKaTh OJHHU €IMHUILbI BEIUYHUHBI UEPE3 IPYyTHUE.

Pacnio3HaBath napasmenenune];, KyO, UCIOIb30BaTh TEPMUHOJOIHIO: BEpUIMHA, PeOpo
rpaHb, U3MEPEHUs, HAXOAUTh U3MEPEHUS Mapajuiesenumnena, Kyoa.

Beruucnate 00b€M KyOa, mapajuienenuena Mno 3aJaHHbIM M3MEPEHMSIM, MOJIb30BATHCS
eIMHUIIAMHU U3MEPEHUS 00BEMA.

Pemarp HecnoXxHbIE 3a1a4d Ha U3MEPEHHE T'€OMETPUUYECKUX BEIUYHMH B MPAKTUYECKUX
CUTyalUsX.

3.2. [IpenmetHble pe3yabTaThl OCBOSHHS IPOrpaMMbl yU€OHOT0 Kypca K KOHILy 00y4YeHHs
B 6 KJ1acce.

Yucna v BBIYMCICHUS.

3HaTh ¥ IOHMMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUAAMHU YHCEN U CIOCOOAMU UX
3aIlUCH, IEPEXOAUTH (€CIIHU ATO BO3MOKHO) OT OJJHON (hOPMBI 3aIIMCH YHUCIA K JPYTOM.

CpaBHUBaTh U YIOPSJIOYMBATH LIEJbI€ YHCIA, OOBIKHOBEHHBIE M JIECATUYHBIE ApPOOH,
CPaBHMBATh YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BoinonHATe, coderas yCTHbIE M NMUCBMEHHBbIE MPUEMBI, apu(pMETHUYECKHE IEHCTBUS C
HaTypaJIbHBIMM M  LEIbIMU YHUCIIAMH, OOBIKHOBEHHBIMH U  JECATUYHBIMU  JIPOOSIMH,
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

BbruncnsaTe 3HaU€HUS YMCIOBBIX BHIPAKEHU, BBIITOJIHATH IPUKUIKY U OLICHKY pe3y/bTaTa
BBIUMCJICHUM, BBIMOJIHATh MPEOoOpPa30OBaHUSl YHUCIIOBBIX BBIPAXKEHMH Ha OCHOBE CBOMCTB
apu(pMeTHIECKUX AeHCTBUI.

CoOoTHOCUTH TOYKY Ha KOOPAMHATHON MpPsIMOW C COOTBETCTBYIOIIMM €H YHCIOM
¥ U300paXkaTh YMCIIa TOYKAMH Ha KOOPIUHATHOW NPSAMOM, HAX0IUTh MOJYJIb YHCIIA.

CoOTHOCHUTH TOUKH B MPSMOYTOJIBHON CHCTEME KOOPAMHAT C KOOPAUHATAMU 3TON TOUKH.

OKpyrasTh LeNble Yicia U JeCATUYHbIe po0u, HAXOAUTh IPUOIKEHUS YUCEIT.

UucnoBble 1 OYKBEHHbIE BBIPAXKECHHUS.

IToHuMaTh U ynoTpeOIATh TEPMUHBI, CB3aHHBIE C 3aMCHI0 CTENEHHM YUCIIA, HAXOAUTh
KBaJlpaT U KyO YUCIIa, BBIUNCIISATH 3HAUEHUS YMCIIOBBIX BBIPAXKEHHM, COJIEpIKAIINX CTEIEHH.

[lonb30BaTbecsd  NpU3HAKaMU  JEJIMMOCTH, pacKiaiblBaThb  HATypaJbHbIE  YHUCIIA
Ha IPOCTHIE MHOKHUTEIIN.

[Tonp30BaTbes MacITaboM, COCTABIISATH MPOIIOPLIUU U OTHOILIEHHUS.

Hcnonb3oBath OYKBbI 17151 0003HAUEHUS YMCEIT TIPU 3alIMCU MaTEeMaTUYECKUX BbIPaXKEHHH,
COCTaBJIATH OYKBEHHBIE BBIpKEHHS U (HOPMYJIbl, HAXOIUTh 3HAYCHHUS OYKBEHHBIX BBIPAKEHMIA,
OCYIIECTBIISI1 HEOOXOIUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemrenue TeKCTOBBIX 3a7ad.

Perrate MHOTOIIArOBbIE TEKCTOBBIE 33]]aUul apU(PMETUIECKHM CIIOCOOOM.

Pemrate 3amaum, CBsi3aHHBIE C OTHOLIEHWEM, MPONOPLUMOHAIBHOCTBIO BEJINYUH,
IPOIIEHTaMH, pelaTh TPU OCHOBHBIE 3a/1a4X Ha IPOOU U MPOLIEHTHI.



Pemars 3anauu, cogeprxaline 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosiHue, II€Ha, KOJHMYECTBO, CTOMMOCTb, NPOU3BOAMTENBHOCTb, BpeMs, 00béMa padoThI,
UCTIONB3Ysl apu(MeTH4YecKue JCHCTBUSA, OICHKY, NPUKUIKY, IOJb30BAThCS EAMHUIIAMH
MU3MEpPEHUS COOTBETCTBYIOIINX BEJINYMH.

CoctaBisaTh OYKBEHHBIEC BBIPAKEHHSI 110 YCIOBHIO 3a/1a4H.

W3BnekaTh MHPOPMALIUIO, IPECTABICHHYIO B Ta0INLAX, HA JTMHEHHON, cTOa04YaTol min
KpyroBOW MarpaMMax, MHTEpIIPETUPOBATH IPEACTABIECHHBIE IaHHbIE, UCII0JIb30BATh IaHHBIE IIPU
pellIeHny 3a1ay.

[IpencraBiasTh HHPOPMAIUIO C ITOMOIIBIO TAOJIHUII, TMHEHHOU U CTOI0YATON JUArpaMM.

Harnsgnas reomerpus.

[TpuBoaUTH TIpUMEpPHI OOBEKTOB OKPYKAIOLIETO MHpa, UMEIOMHUX (POpPMY H3YUEHHBIX
reOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, IpUMEpPHI PaBHBIX U CUMMETPUUYHBIX
buryp.

N300pakaTh C TOMOILIBIO LUPKYJIS, JIUHEWKH, TPAHCIOPTHpAa Ha HEIMHOBAHHOMN
U KietdaTod Oymare u3ydeHHbBIE IUIOCKHE TeoMeTpudeckue QUrypsl ¥ KOH(HUTyparuH,
CUMMETPUYHBIE (PUTYPBI.

[Tonmp30BaTbcsi TEOMETPHUECKUMH — TMOHSITHUSMH: pPaBEHCTBO  (QUTYp, CHMMETpHs,
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPUEN: OCh CUMMETPUH, LIEHTP CUMMETPUHU.

Haxonuthe BenWYMHBI YIJIOB M3MEPEHHEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI
3aJJaHHOW BEJIMYMHBI, I10JIb30BATHCS IIPU PEILICHUH 3a/1a4 IPaslyCHONM MEPOH YIJIOB, pacllO3HaBaTh
Ha 4epTekKax OCTPBIN, IPSAMOM, pPa3BEPHYTHIN U TYIIOW YTJIbI.

BbluMcnsaTe UIMHY JIOMaHOW, NEPUMETP MHOIOYTOJIBHHKA, I0Jb30BaTbCs €IMHHULIAMU
W3MEpEHUS JIMHBI, BBIPAXXaTh OJHU €JUHULIBI U3MEPEHUSI JUTMHBI Yepe3 ApyTHUe.

Haxonuts, UCIOJIBb3Ysl 4EPTEKHBIE NHCTPYMEHTBI, PACCTOSIHUSA: MEKIY IBYMS TOUKaMH, OT
TOYKH JI0 NIPSIMOM, JUIMHY IIyTH Ha KBaJPAaTHOM CETKE.

Bbruucnare 1miomans ¢GUryp, COCTaBIE€HHBIX M3 HPSAMOYIOJIBHUKOB, HCIIOJIb30BaTh
pa3OmeHne Ha MPSIMOYTOJbHHKH, HAa pPaBHBIE (UTYpHI, JOCTpaWBaHUE OO MPSIMOYTOJIbHHKA,
II0JIb30BATbCS OCHOBHBIMU €IMHHULIAMU W3MEPEHUs IUIOIIAAM, BBIPAXKAThb OIHU E€IVHMIIBI
M3MEPEHHUs TUIOLIAIA YePe3 APyTHE.

Pacrio3HaBaTh Ha MOJESAX U U300pAKEHUAX MUPAMUAY, KOHYC, LIMJIMHAP, UCIIOIb30BaTh
TEPMHHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakaTh Ha KiIeT4aToi Oymare npsMOYTOJIbHBIN Napaieenumne.

Boruncnsate 00bEM IpsIMOYTOJIBHOTO NapajuieNenunena, Kyoa, moib30BaTbcsi OCHOBHBIMU
€IMHULIAMU U3MepeHus 00bEMa;

Pemate HeCnOXKHBIE 33a4d HA HAXOKJICHUE T€OMETPUYECKUX BEJIIMYMH B IIPAKTUYECKHUX
CUTYalLUsX.



4. TEMATHUYECKOE IINTAHPOBAHMUE 5 KJIACC

KounyecTBO 4acoB duekTpoHHbIe(LU(P
Ne ni/m HaumeHnoBaHue pa3aesioB U TeM Kontpossnsie | Tpakrmueckue OBbI€)00pa3oBaTeb
NPOrpamMmbl Beero paGoOTHI pPaGOTHI Hble pecypchl
1 Harypanbnblie uncna. JleiicTBus ¢ 43 1 bubnunoTtexal [OK
HATypaJIbHBIMH YHCIIAMH https://m.edsoo.ru/7f4131ce
2 Harnsanas reomerpust. Jlunuu va 12 2 bubnuorexal [OK
TUIOCKOCTH https://m.edsoo.ru/7f4131ce
3 OOBIKHOBEHHBIC JPOOH 48 1 bubmuortexal [OK
https://m.edsoo.ru/7f4131ce
4 Harnsnnas reomerpus. MHOroyrojibHUKH 10 1 bubnanorexkal [OK
https://m.edsoo.ru/7f4131ce
5 JlecsaTuyHbIie 1pOOH 38 1 bubnuortexal [OK
https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpust. Tena u purypst B 9 1 bubnuotexal [OK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
7 [ToBTOpEeHME U 060061IEHNE 10 1 bubmuorexal [OK
https://m.edsoo.ru/7f4131ce
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6 kiace
KoanuecTBo yacos Jy1eKTPOHHBbIe(U(PPOBBIE)O
Ne ni/m HaumeHoBaHue pa3iaesioB U TeM Kontpoanmbie | Tpakruueckue Opa3oBaTte/ibHbIepecypchl
IporpaMmel Bcero padoThl padoThI
1 Hatypanbnsle uncna 30 1 bubnmorexkal |[OK
https://m.edsoo.ru/7f414736
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2 Harmsiaaas reomerpus. [Ipsimbie Ha 7 bubmuortexal [OK
TUIOCKOCTH https://m.edso0.ru/7f414736

3 Hpobu bu6mmorexal [OK
32 https://m.edsoo0.ru/7f414736

4 Harmsiaaas reomerpus. Cummerpus 6 bubmuortexal [OK
https://m.edsoo0.ru/7f414736

5 Bripakenus ¢ OykBamu 6 bubmuortexal [OK
https://m.edso0.ru/7f414736

6 Harmsigaas reomerpusi. @urypsl Ha 14 bubmuortexal [OK
IUIOCKOCTH https://m.edsoo.ru/7f414736

7 [TonoxxuTenbHbIE U OTPHUIIATEIIBHBIC YUCITA 40 bu6mmorexal [OK
https://m.edsoo.ru/7f414736

8 [IpencraBnenue IaHHBIX 6 bubnuortexal [OK
https://m.edsoo.ru/7f414736

9 Harnsanas reomerpusi. @urypsi B 9 bubnuortexal [OK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736

10 [ToBTOpeHme, 06001IEHNE, 20 bu6morexal [OK
CHCTEMATU3aLHA https://m.edsoo.ru/7f414736
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PaGouast mporpamma yueGHOTO Kypca «Anredpa» B 7-9 kinaccax (ajgee COOTBETCTBEHHO
— mporpamma y4e0HOro Kypca «Anredpay, yudeOHbIH Kypc).

1. TlosicHuTenbHasK 3aMucKa.

Anrebpa sBIISICTCSI OJIHUM M3 OIMOPHBIX KYPCOB OCHOBHOTO OOILIEro oOpa3oBaHUs: OHA
o0ecrieurBaeT U3ydeHUe IPYTUX JAUCIHHUILTHH, KAK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B IMOBCETHEBHON JKHU3HU.
PazButne y oOydarommxcs Hay4dHBIX TPEJICTABICHUH O TPOUCXOKICHHH H CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTPaKEHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOIIECCOB B TPUPOJAEC W OOMIECTBE, POJIM MATEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAYeCTB
MBIIICHHSI, HEOOXOAMMBIX I aJalTallid B COBPEMEHHOM IM(poBoM olmiecTBe. M3ydyeHue
anreOpbl €CTECTBEHHBIM 00pa3oM oOecleyrBaeT pa3BUTHE YMEHHs HaOI0AaTh, CpPAaBHUBATb,
HaXOJUTh  3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHS M BBIBOJBI, (POPMYIHUPOBATH yTBEPKICHUS.
OcBoenne Kypca anreOpbl 0OecleyuBaeT pPa3BUTHE JOTHYECKOTO MBIIUICHUS O0y4aroluxcs:
OHM  HWCIONB3YIOT  JACAYKTUBHBIE W  WHAYKTHBHBIE  PAaCCyXICHUsA,  0000meHne
U KOHKpeTH3aluio, a0cTtparupoBaHue u aHanorutro. OOydeHue anreOpe mpezrnogaraet
3HAYUTEIBHBI ~ O00BEM  CaMOCTOSITETIBHOM  JIEATENIbHOCTH  OOYYaIOIIUXCs,  IOITOMY
CaMOCTOSITENIFHOE ~ PEIICHHWE 3allad  CeCTECTBCHHBIM  00pa3oM  SIBJICTCS — peaju3alue
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B cTpykType nporpaMMel y4eOHOTO Kypca «AreOpay st OCHOBHOTO 00IIeT0 00pa3oBaHHs
OCHOBHOE MECTO 3aHHMAIOT COJEpPKATEIbHO-METONNYECKHE JTUHHU: «YuClia U BBIYMCICHUSY,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHUS U HepaBeHCTBa», «DyHkium». Kaxnas u3 3tux
COJIepKATEITBHO-METOJUIYECKUX JIMHUN Pa3BUBACTCS HA MPOTHKEHUU TPEX JIET M3YUYCHHUsS Kypca,
€CTECTBEHHBIM 00pa3oM IEpeIuieTasCh U B3aUMOJICHCTBYS C JIPYIMMHU €ro JIMHUSMH. B xone
U3y4eHHs] Y9eOHOTO Kypca OOydYaromMMesl MIPUXOJUTCS JIOTHYECKH PAacCyX AaTh, UCIIONIb30BaTh
TEOPETUKO-MHOXKECTBCHHBIN S3bIK. B CBSI3W ¢ 3THM I1€Jec000pa3HO BKIIOYHTH B IPOrpPaMMy
HEKOTOpPHIE OCHOBBI JIOTHKH, NPOHHM3BIBAIONIMNE BCE OCHOBHBIE pa3/ielbl MaTEeMaTHYECKOTO
o0pa3oBaHUsl M CHOCOOCTBYIOILIME OBJIAZACHUIO OOYYarOIIMMHUCS OCHOB YHUBEPCAIbHOTO
MaTeMaTHYECKOTO s3bIKa. TakuM o00pa3oM, MOXHO YTBEpXKAAaTh, UYTO COACPIKATEIBHON U
CTPYKTYpPHOI 0COOEHHOCTBIO yueOHOro Kypca «Anrebpa» ABIIETCS
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxxanne nuHUM «Yucna W BBIYKUCICHUS» CIYKUT OCHOBOWM JJisl JalibHeiIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JIOTMYECKOTO MBIIIICHHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCA AITOPUTMAMM, a TaKKe MPUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX ISl MTOBCETHEBHON XHM3HH. Pa3BUTHE MOHSTHSA O YHCIE Ha YpPOBHE
OCHOBHOT'O 00I[ero oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMH U UPPALMOHAIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O JIEWCTBUTEIIBHOM YHCIIE. 3aBEpIICHUE OCBOCHUS YHCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxkanne JAByX aireOpamdyecKkux JHHUN — «AJreOpandeckue BBIPAKECHHUS» H
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (HOPMUPOBAHHIO Y O0YUAIOIIUXCS MATEMAaTHYECKOTO
ammapara, HeoOXOMMOTO JUTsl PEIICHHS 3a7]ad MaTeMAaTHKH, CMEXHBIX MPEIMETOB U MPAKTHKO-
OpPUEHTHPOBAHHBIX 33/1a4. B ocHOBHOM 00111eM 00pa3oBaHuu yuyeOHBI MaTepuan rpynnupyercs
BOKPYT PallMOHAIBHBIX BBIpAKECHUN. ANreOpa JeMOHCTPUPYET 3HAYCHNE MAaTEeMaTHKH KakK s3bIKa
JUISl TIOCTPOEHUSI MaTEMAaTUYECKUX MOJIENIe!, OIMCAaHUs TPOLIECCOB U SABJICHUH peanbHOro mupa. B
3a7auu 00y4YeHHUs anreOpe BXOAT TaKKe TalbHEUIIee Pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHUS,
HE00X0/IMMOro, B YAaCTHOCTH, JJISI OCBOEHHUS Kypca HMH(GOPMATHKH, U OBJIAJCHHE HaBBIKAMHU
JeyKTUBHBIX paccykaeHuid. [IpeoOpa3zoBanne CHMBOIBHBIX ()OPM BHOCHUT CBOM CTICTIU(UUECKUIA
BKJIa/l B Pa3BUTHE BOOOpakeHUs, CIOCOOHOCTEH K MaTeMaTu4ecKoMy TBOPYECTBY.

Conepxxanvie  (QyHKIMOHATHHO-TpaQUUECKONH JMHUM HAIEIEHO Ha TIOJyYeHHUE
00yJaromuMucs 3HaHUH 0 PYHKIUAX KaK BaKHEUIIeH MaTeMaTUYeCKOW MOJIENTH JUIsl OTUCAHUS U



UCCIIEIOBaHMSI Pa3HOOOPA3HBIX MPOLIECCOB M SBJICHUHN B pupoze U obuiectse. Mzydyenue 3Toro
MaTepHuaga CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS MCIIONIb30BaTh Ppa3IMuHbIE
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOpMUPOBAHHE IPEACTABICHUI O POJIY MaTEMATUKU B PA3BUTUH LUBWIN3ALUHI U
KYJIBbTYpBI.

CoracHo yueOHOMY IJ1aHy B 7—9 Kj1accax uzydaeTcs yaeOHbIN Kypc «Anredpay, KOTOPBIA
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pas3lelbl cojepkaHus: «Yuciaa UM BBIUKCICHUS,
«Anrebpanyeckue BbIPAKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

OOm1ee ynciI0 4acoB, PEKOMEHIOBAaHHBIX JJISl M3Y4YEeHHUs1 ydeOHOro Kypca «Anredpay, —
306 gacoB: B 7 kimacce — 102 gaca (3 yaca B Heneno), B 8 kinacce — 136yaca (4 gaca B Hezlemo), B
9 xiacce — 102 ygaca (3 yaca B HeJIeIO).

2.1. Coneprxanue oOy4deHus B 7 Kjacce.

Hucna v BBIYUCIICHHUS.

PanmonanbHbIe uncna.

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TEPEX0a OT OXHON (opMbl 3amucu apodeit
K Apyroii. [lonaTHe pallnoOHAIBHOTO YKCIIA, 3aIIMCh, CPABHEHHE, YIIOPSAJOUYNBAHNE PALIMOHAIBHBIX
ymcesl. Apudmernyeckue ASUCTBUS C pallMOHAIbHBIMU YMclIaMu. PelieHue 3anad U3 peanbHON
NPaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: ONpEJelIeHne, IPeo0pa3oBaHre BbIPAKEHUN Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIIUX Ynce. [IponeHTsl, 3auch NPOLEHTOB B BUE APOOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOICHTHI, PEUICHNUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YUCEN.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

AnrebpanyecKe BEIPaKCHUS.

IlepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKECHHUS C NEPEMEHHOH. JlomycTUMBbIE 3HAYEHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUJE (hopMyibl. Beranciaenus
no ¢gopmynam. IIpeo6pa3oBanue OyKBEHHBIX BBIPAKEHUH, TOMXKAECTBEHHO PABHBIE BBIPAXKECHMS,
npaBuiia npeoOpa3oBaHusi CyMM M IPOU3BENECHUH, MpaBWila PACKPBITHUA CKOOOK U NMPUBEICHUS
NOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [T0OKa3aTEJIEM.

OpnowieHsl U1 MHOro4IeHbl. CTeneHb MHOrowieHa. ClI0)KeHHE, BBIYMTAHUE, YMHOKEHUE
MHOroujeHoB. DopMynbl COKpaIIEHHOIO YMHOXKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTHU.
®opmyna pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHwus.

VYpaBHeHHe, KOPEHb ypaBHEHHUs, NIpaBuiia MpeoOpa3oBaHusl ypaBHEHUs, PABHOCUIBHOCTb
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OIHOW IEPEMEHHOM, YUCIO KOPHEH JMHEHHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHMH MO YCIOBUIO 3ajgaud. Pemnienue
TEKCTOBBIX 3aJa4 C TIOMOIIbIO YPABHEHHH.

JluneiiHoe ypaBHEHHE C JBYMsI epeMEHHBIMU U ero rpaduk. CucreMa ABYX JIMHEHHBIX
YpaBHEHMH ¢ JBYMs NEpeMeHHbIMH. PeleHne cucTeM ypaBHEHHH crocoOOM IMOACTaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3ajjayd ¢ TTOMOIIBIO CUCTEM ypaBHEHUH.

Koopaunats! u rpaduku. @yHkuuu

Koopannara toukn Ha npsmoin. UucioBble mpoMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[MpsimoyronpHas cuctema koopmuHar, ocu OXx m Oy. AOcmmcca W OpaUHATA TOYKH
Ha KOOPJAMHATHOW TutockocTH. [Ipumeps! rpadukos, 3agaHHbIX Gopmynamu. YreHune rpadukoB
peanbHbIX 3aBUcuMoOcTel. [lonarue pynkuuu. I'paduk ¢pyuxinuu. CoiictBa ¢pyHkIuil. JInHelHas
dynkuus, eé rpapuk. I'papux Gpynkuuu Yy = |x|. paduueckoe penienye TMHEHHBIX ypaBHEHUI
Y CUCTEM JIMHENHBIX YPaBHEHUM.

2.2.Coneprxanue oOydeHus B 8 Kiacce.



Yucna u BBIYUCIIEHUS.

KBagparupiii koperr u3 uucina. [lonarue o0 wmppanmoHambHOM uuncie. [lecsaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX unces. CBoiicTBa apuMETHYECKIX KBAJAPATHBIX KOPHEH U MX
IpPUMEHEHHE K IpPeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
YUCIIA.

Crenens ¢ nenslM 1okasaresieM U e€ coiictsa. CTaHgapTHas 3aluch YHUCIIa.

AnrebpanyecKue BhIPaKCHUS.

KBanpaTHblil TpEXWIIEH, pa3I0KEHUE KBAPATHOTO TPEXUICHA HA MHOKUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anredpandeckoil apobu. CroxxeHue,
BbIUUTAHUE, YMHOXKEHUE, JeJeHNe anredpandeckux ApoOei. PanyoHaibHble BBIPaXEHUS U UX
peoOpazoBaHueE.

VYpaBHEHHS U HEPABEHCTBA.

KBagpatHoe ypaBHeHHe, GopMmynia KOpHEW KBaJpaTHOTO ypaBHeHHA. Teopema Buera.
Pemenue ypaBHEHUWIA, CBOOAIIMXCSA K JWUHEWHBIM M KBaapaTHbIM. [Ipocreifmue apoOHO-
paluMOHAIbHBIC YPABHEHUS.

I'paduueckas uHTEpHpeTalus YpaBHEHUH ¢ JBYMs NMEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
YPaBHEHUU € IBYMs IEpEMEHHBIMU. [ [prMephl pelieHus: CHCTEM HEJIMHEMHBIX YPABHEHUH € IBYMs
IIEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3324 aNreOpandeckuM CrIoCOOOM.

HucnoBble HepaBeHCTBA M HX CBoMcTBAa. HepaBeHCTBO ¢  OJHOW IEPEMEHHOM.
PaBHOcunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

QyHKIUN.

ITonsarue ¢pynkuuu. O6nacTb ONpeneNeHuss U MHOKECTBO 3HaueHu ¢pyHkunu. Criocoobl
3amanus QyHKIUH.

I'paduk dyukuuu. Urtenune cpoiictB (ynkuuu no e€ rpaduky. [Ipumepsr rpadukon
(GyHKIMH, OTpa)aroliX peaabHble IPOLECCHI.

@DyHKIUY, ONUCHIBAIOLIME MPSAMYIO U OOpaTHYIO MPONOPLUOHATIbHBIE 3aBUCUMOCTH, UX
rpaduxu. Oynxmun y = X2,y = X3, y =Vx, y=|x|. I'paduueckoe permenne ypaBHEHHIT 1 CUCTEM
YpaBHEHUM.

2.3.Coneprxanue o0ydeHus B 9 kmacce.

Uucna v BIYUCIICHHUS.

JlercTBUTENbHBIE YHCTIA.

PanmonaneHble 4Kcna, HppallOHAIbHbBIE YHCIIa, KOHEUHbIE U OECKOHEUHBIE 1€CATUYHbBIE
npodu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
JecsITUUHbIe ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXK/1Y MHOXKECTBOM JIEHCTBUTEIIbHBIX
4uCell U KOOPAUHATHOU IIPSMOM.

CpaBHeHHE NEHCTBUTENBHBIX 4YMCel, apu(MeThyecKkue NeHCTBUS C JAEHCTBUTEIbHBIMU
qHCIIaMHU.

W3mepenus, npubimxeHus!, OLICHKH.

PazMepbl 0OBEKTOB OKpYXKAIOIIEr0 MHUPA, JIMTENBHOCTh MPOLIECCOB B OKPYXKAarOIIEM
MUpE.

[TpubnuxéHHOoe 3HA4YEHHWE BEIMYMHBI, TOYHOCTH NpuOMMkeHus. OKpyriIeHHe YHucell.
IIpuknka v OLIEHKA pe3yJIbTaTOB BEIYMCICHHM.

YpaBHEHMS U HEPABEHCTBA.

VYpaBHEHHUsI C OJHON NTEPEMEHHOM.

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASILUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHHH, CBOIAINMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHenue. IIpumepsl pemieHuss ypaBHEHHM TPETbeW M 4ETBEPTOM CTENECHEU
Pa3I0KEHUEM Ha MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHeHHMH.  PemieHwe  TEKCTOBBIX — 3ajau
anreOpandecKuM METOIOM.



CucremMpl ypaBHEHHUH.

VYpaBHeHHE ¢ IBYMs TEPEMEHHBIMU M €ro Tpaduk. PemieHune cucrteM OBYX JMHEWHBIX
YpPaBHEHUH € ABYMsl IepeMEHHBbIMU. PerieHue cucteM AByX YypaBHEHMH, OAHO U3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTalns CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienue TekcTOBBIX 3aa4 alreOpandeckuM CriocoOOM.

HepaseHncrsa.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue CUCTEM JIMHEWHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas MHTeprnpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

OYHKIUH.

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. I[lapaGona, KOOpAWHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

Ipaduku  dyukumii: 'y = £X, y = £x+b, y = %, y=x3y=4x, y=
|x],

U UX CBOWCTBA.

YucnoBble OCIEA0BATEIBHOCTH.

Omnpenenenue 1 crocoObl 3a/laHKs YUCIOBBIX OCIEI0BATEIbHOCTEH.

[TonsiTHE YKMCIIOBOM MOCIEAOBATEILHOCTH. 3aJaHUE MOCIEA0BATEIIbHOCTA PEKYPPEHTHOM
dbopmynoit u hopmynoit N-ro dieHa.

Apudmernyaeckast 1 reOMeTpHUIECKasi POTPECCHH.

Apudmernueckas U reoMmerpuyeckas rnporpeccud. DopMmyibl  N-ro  4JeHa
apupMETUYECKOI U FeOMETPUUECKON IPOTPECCHi, CyMMbI IIEPBBIX N UJICHOB.

N300pakeHne 4ieHOB apu(pMETHYECKOW M I€OMETPUUYECKOW MpOrpeccuil TOukaMu Ha
KOOpPJMHATHOM IIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

[IpenmeTHble pe3ynbTaThl OCBOCHUS IIPOrpaMMbl y4eOHOT0 Kypca «Asredpay.

3.1. [IpenmeTHbIE pe3yabTATHI OCBOSHHSI POTPaMMBbI y4€OHOTO Kypca K KOHITy O0ydeHHsI
B 7 Kjacce.

Yucna v BBIYUCIICHHUS.

BbInonHATe, coderas yCTHbIE W INUCbMEHHBIE MPHEMBI, apu(mMeTHdecKue AeUCTBUS
C pallMOHAJIbHBIMU YU CIIAMHU.

HaxonuTh 3HaueHUs YHCIIOBBIX BBIPAKEHWH, NPUMEHSTHh pPa3HOOOPa3HbIE CIIOCOObI
U TOpuUEMBbl BBIYUCIICHHS 3HAUYEHUN JPOOHBIX BBIPAKEHUHM, COJEpKAIIMX OOBIKHOBEHHbBIE
U JIECITUYHBIE IPOOH.

[lepexonuth OT 01HON GOPMBI 3amKcu Yucen K Apyroi (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTHM B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisiTh yucIa.

BBINOMHATE NPUKHUIKY U OLIEHKY Pe3yJbTaTa BBIYMCIEHUH, OLICHKY 3HaYEHUI YMCIIOBBIX
BbIpaXeHUH. BBIMOMHATE AEHCTBUS CO CTENEHSIMHU C HATYPAJbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX YU CEIL.

Pemarp mpakTHKO-OPHEHTUPOBAHHBIE 3a/layM, CBS3aHHBIE C OTHOLIEHHUEM BEJIUYMH,
IIPONOPLUOHAIEHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YIbTAThl PEIICHUS 3a7a4
¢ Y4ETOM OrpaHMUYEHU, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpuBaeMbIX OOBEKTOB.

AnrebpanuecKue BHIPAXKEHHUS.

Hcnonb3oBarh  anreOpanvyeckyr0  TEPMHHOJOTHMIO M CHMBOJMKY, IPHUMEHSTH
e€ B IIpoliecce OCBOCHUS y4eOHOro MaTepuaia.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPQXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.



BeImonHATE peoOpa3oBaHust LENOro BEIPAKEHNU B MHOTOWICH MPUBEICHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE YyMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOTOWIeHa Ha MHOTIOYJIEH,
IPUMEHATH (POPMYJIbl KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3oKEHUE MHOTOYJICHOB Ha MHOXHTEIU C MOMOUIbIO BBHIHECEHMS 3a
CKOOKM OOLIero MHOKUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHEHUs (HOpMya COKpalEHHOIro
YMHOXEHHUS.

[IpumeHnsaTh NpeoOpa3oBaHUs MHOTOYIEHOB JUIsl  pEIEHHMs pasjiMyHbIX  3a7ay
U3 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 pEaJIbHOM MPAKTUKH.

Vcnonb30BaTh CBOWCTBA CTENEHEH ¢ HATypalbHBIMU IIOKA3aTESIMU JUIsl IPe0Opa3oBaHUs
BBIPAKCHU.

VYpaBHEHHS U HEPABEHCTBA.

Pemare nMHENHBIE YypaBHEHHUSI C OJAHOW MEPEMEHHOM, MPUMEHSS MpaBUia MEPEXoaa OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YpaBHEHHS.

[TpumensTH rpaduyeckre METOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOupary mpuMepbl Map 4YHUCEN, SBJSIOLUIMXCA PELICHUEM JIMHEHHOro ypaBHEHUS
C IByMs IEPEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IUIOCKOCTH TIpauK JIMHEHHOTrO YypaBHEHUS C JBYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctembl IByX JMHEMHBIX ypaBHEHUH C JBYMs IE€PEMEHHBIMH, B TOM YHUCIIE
rpagu4ecKy.

CocTaBnaTh W pemiath JIMHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX ypaBHEHUU
II0 YCJIOBUIO 33Jla4uM, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayM I1OJY4YCHHBIN
pe3ynbTar.

Koopaunats! u rpaduku. @yHkuuu.

N300paxkaTh Ha KOOPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alUCbIBATh 4YHMCIOBBIE IIPOMEXKYTKH Ha
anreOpanvdeckoM si3bIKe.

OTmeuaTs B KOOPIMHATHOW IIOCKOCTHM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMid. CTpouts rpaduk QyHKIMU ¥ = |x|.

OnwuceiBaTh ¢ TOMOLIBIO (YHKUIUH H3BECTHBIE 3aBHUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

ITonumaTts rpaduyeckuii cnoco® mpeacTaBIeHUs U aHAUW3a MHPOPMAlLUU, U3BJIEKATh U
MHTEPIPETUPOBATh MHPOPMALINIO U3 TPadUKOB pPeabHBIX MPOIECCOB U 3aBUCHMOCTEH.

3.2. TlpenmeTHble pe3yabTaThl OCBOCHHS IPOTpaMMbl yUeOHOTO Kypca K KOHILY 00 y4eHHs
B 8 KJ1acce.

Yucna v BBIYUCICHUS.

Hcnonb30BaTh HayalbHbIE TNPEJCTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHUCEI
JUISL CPAaBHEHUS, OKPYIJIEHUS M BBIYUCICHHUN, N300paXkaTh JIeHCTBUTENbHbBIE YHCIa TOYKAMH Ha
KOOPJIMHATHOW IIPSIMOM.

[TpumeHsATh TOHATHE apU(PMETHUECKOro KBaJPAaTHOTO KOPHs, HAXOMUTh KBaJpaTHBIE
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJIbKYJISATOP, BHIMOIHIATH MPE0oOpa30oBaHMsl BbIpaKEHUH,
CoJIepKalluX KBaJpaTHbIE KOPHHU, UCTIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBath 3amuick OOJBIIMX W MajbIX YHCET C TOMOIIBIO JECATUYHBIX ApoOeit
u creneHen yucina 10.

Anrebpanyeckue BbIpaKEHHUS.

[IpuMeHATh TMOHATHE CTENEHH C LENbIM I0Ka3aTeleM, BBINOIHATH MpeoOpa3oBaHUs
BBIPAXEHHI, COIEPIKALUX CTENEHH C LIETIbIM [TOKa3aTeIeM.



BBIMONHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUs PalMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
IpaBuI JEMCTBUI HAJL MHOTOYJIEHAMU U alreOpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

IIpumensaTs 1npeoOpa3oBaHUS BBIPAKEHUH JUIsI pELIEHHMs Ppa3IUuYHBIX 3a7ad U3
MaTE€MaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

YpaBHEHMSI U HEPABEHCTBA.

Pemrate nnHelHbIE, KBaAPATHBIE YPABHEHUS U PALIMOHAIILHBIC YPABHEHUS, CBOAAIIMECS K
HUM, CHCTEMBI IByX YPAaBHEHUH C IBYMs [ICPEMEHHBIMH.

[IpoBOANTH IPOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C
IPUMEHEHHEM IrpauyecKuX MpeacTaBiIeHu (YyCTaHaBIUBaTh, UMEET JIM YPAaBHEHHE WIIM CUCTEMA
YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Ilepexoauts OT cioBecHOH (OPMYIMPOBKHM 3aJaud K €€ aiaredpandyeckol Mopaenu c
IIOMOIIBIO  COCTaBJICHUS YPAaBHEHMS MM CHUCTEMBbl ypaBHEHUM, MHTEpIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aa4y IIOJy4YEHHBIN PE3YyJIbTAaT.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JIsI CPABHEHMS, OLICHKH, PEIIATh JIMHEHHBIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMBl, JaBaTb TIpapUUECKyl0 HIUIIOCTPALUIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DyHKIUH.

[lonumars u ucnosnb30BaTh (YHKIUOHAJIbHBIE TOHATUS M S3bIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAYEHUs), ONpENessITh 3HAaueHHWEe (QYHKLUMU IO 3HAUYEHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKINH 110 €€ TpaduKy.

Crtpoutb rpaduku 3J€MEHTapHbIX (PYHKIUH BUA:

* 2 3 o y y
yV=—,Yy=X5Yy= X, Yy=VNX, Yy = |x|, OIIUCBIBATH CBOMCTBA YHCJIOBOU
X

byHKUIUM
o e€ rpadukKy.

3.3. IlpenmeTHbIe pe3yabTaThl OCBOCHHS IPOTPAMMBI YU€OHOTO Kypca K KOHILY 00 ydeHHS
B 9 Kiacce.

Uucna v BIYUCIICHHUS.

CpaBHUBATh U YNOPSJOYMBATh PALIMOHAJIBHBIE U UPPALIMOHAIILHBIE YHCIIA.

BoimonHATe apupMeTnueckre AeMCTBUS ¢ palliOHaIbHBIMU YHCIaMH, COUYETasl YCTHBIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHAIBHBIMU YHCIIAMH.

HaxoauTh 3HaueHMs CTeNeHeN ¢ LeJIbIMU MOKa3aTeasIMU U KOPHEH, BBIYUCIIATh 3HAUECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyryisiTh JEWCTBUTEIbHBIE YHCIIA, BBIIOJIHATH MPUKUIKY pe3yjbTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPa)KEHUH.

YpaBHEHHsI U HEPABEHCTBA.

Pemarp nuHeHHBIE W KBaJpaTHbIE YpPaBHEHUS, YPAaBHEHMs, CBOJSILIMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUSI.

Pemarp cucreMsl IByX JTUHEHHBIX YPAaBHEHHMU C JBYMsI IEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIUHEUHBIM.

Pemate TekcTOBBIE 3ajjaud  anreOpandeckuM CHocoOOM C TOMOIIBIO COCTaBJICHHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMS MIepEMEHHBIMU.

[IpoBoguTh  mpoCTEMIIME  HCCIEIOBaHWS  ypPaBHEHUH U CHUCTEM  YpaBHEHHH,
B TOM YHCJI€ C IPUMEHEHUEM IpadUueCcKuX IpeCcTaBlIeHN (yCcTaHaBIMBaTh, UMEET JIU YpaBHEHHE
WIM CUCTEMA YPABHEHMM PEIIECHNUS, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemarp nuHeliHble HepaBEHCTBa, KBaJpaTHble HEPABEHCTBA, H300pa)kaTb pelICHHE
HEPABEHCTB HA YHMCJIOBOM MPSIMOM, 3alIMCBHIBATH PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucreMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh peIlIeHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOM,
3aMKChIBaTh PEIICHHUE C TTOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMUYHBIX 3a]ad.

DyHKIHH.



Pacrnio3naBath ()yHKIMH HM3y4eHHBIX BUAOB. II0Ka3bIBaTh CXEMAaTHYECKH PACIIONI0KEHUE

Ha KOOPJIMHATHON TIJIOCKOCTH rpauKoB byHKIHHA BH/JIA!
£

y=4kx,y=#x+b y= ", y=ax?+bx+c, y=x3 y=+x, y=

|x|

B 3aBUCUMOCTH OT 3Ha4eHUN K03()(HUIIMEHTOB, ONMCHIBATH CBOWCTBA (PYHKLIUH.

Ctpouth u n300paXkaTb CXEMaTHUECKH Tpa(UKH KBaJpaTUYHBIX (YHKIHH, ONUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKLMHA IO UX IpadrKaMm.

Pacnio3HaBaTh  KBaJpaTW4HYI0 (QYHKOMIO TIO QOpMyne, TNPUBOJUTH PUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHON JKU3HHU, (PU3UKHU, FEOMETPHH.

Apudmernueckas 1 reOMeTpUIECcKast IPOTrPECCHH.

Pacrnio3HaBaTh apu(MeTHUECKyI0 U F€OMETPUYECKYIO POrPECCUM MPU pa3HbIX criocobdax
3aJjaHus.

BbINONHATE BBIUMCIIEHUS C MCIOJIb30BaHUEM (POpPMyT N-ro uieHa apudMeTHuecKo u
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHON IIIOCKOCTH.

Pemrate 3aa4n, CBSI3aHHBIE C YHUCIOBBIMHU ITOCIIEAOBATEILHOCTSIME, B TOM YHCIIE 3a/1a41
U3 peabHOM KU3HU (C MCIIOJIB30BaHUEM KaIbKYISITOPA, HU(PPOBBIX TEXHOIOTHA).



3. TEMATUYECKOE INIAHUPOBAHUE 7kiacc

KounyecTBo 4yacoB DJIeKTPOHHbIe(IIH
Ne n/m HaumeHnoBanue pas/ieJioB U TeM Konrpoasnsie | Ilpakrnyeckue $posrie)obpasosa
HporpamMMbl Beero paboThI paboThI TeJIBHBIEPECYPCHI
1 Yucna u BeIUUCIICHUS. PalinoHaibHbBIC 25 1 bu6mmorexal [OK
qucia https://m.edsoo.ru/7f415b90
2 AnreOpanyeckre BBIPaKCHUS 27 1 bubnmnorexkal [OK
https://m.edsoo.ru/7f415b90
3 YpaBHEHHS 1 HEPABEHCTBA 20 1 bubnmnorexkal [OK
https://m.edsoo.ru/7f415b90
4 Koopnaunats! u rpaduku. @yHkuun 24 1 bubmmorekal |[OK
https://m.eds00.ru/7f415b90
5 [ToBTOpenue n 06001IeHNE 6 1 bubmuorekal |[OK
https://m.edso00.ru/7f415b90
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 kimacc

HaumeHoBaHue pa3jiesioB u

KoaunuyecTBO 4acoB

JuaexkTpoHHble (HU(pOBbHIE)

Ne ni/mm
TE€M NporpaMmbl Bcero Konrpoabubiepadorsl  IIpakTuuecknepadorsl  00pazoBarelibHbIEPECYPChI
1 Yuca 1 BEIYUCICHUS. 15 +2 Lcrapr bubmuoreka [JOK
KBanpaTubie KopHH https://m.edsoo.ru/7f417af8
Hucna v BIYUCIICHHUS.
2 CrerneHs ¢ 1eNIbIM 7+3 1 bubmorexa [JOK
H https://m.edsoo.ru/7f417af8
MoKa3areiem
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 .. 5+3 1
KBagpartsslii TpEXuneH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BoIpaKCHUS. 15 +4 1 bubnuoreka [JOK
Anrebpanyeckas apoOb https://m.edsoo.ru/7f417af8
VYpaBHEHUs U HEPABEHCTBA. bubnmoreka [JOK
5 15 +4 1
KBagparusie ypaBHeHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS 1 HEPABEHCTBA. 13 45 bubnuoreka [JOK
Cucremsbl ypaBHEHU https://m.edsoo.ru/7f417af8
7 VYpaBHEHUs U HEPABEHCTBA. 12 +4 1 bubnmnoreka [JOK
HepasenctBa https://m.edsoo.ru/7f417af8
3 @yHkuyuu. OCHOBHBIE 5 10 bubnuorexa [JOK
MTOHATHUSA https://m.edsoo.ru/7f417af8
9 Oynkiuu. Ynucnossie 943 bu6mmoreka [JOK
GbyHKIIII https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
+
10 Hostoperne 1 06obumente 6+4 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOI'PAMME

+34=136



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 kJacc

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (WupoBbIE)
n/n NPporpaMmMsbI Bcero KonTpoabubiepadorel [IpakTuyecknepadoTbl P
o0pa3oBaTe/ibHBIEPECyPCHI
1 Uucna v BBIYUCIICHHUS. 9 bubmuorexa [JOK
JleiicTBUTEIbHBIC YKCTIA https://m.edso0.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnnoreka [HOK
YpaBHEHUS C OJJTHOU [TIEPEMEHHOMN https://m.edso00.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnnoreka [JOK
Cucremsl ypaBHEeHUN https://m.eds00.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnuorexa [JOK
HepaBenctBa https://m.edso00.ru/7f419d08
bu6mmorexa [IOK
> Dy 16 1 https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
6 YucioBble OCIIeI0BATEILHOCTH 15 1 https://m.edso00.ru/7f419d08
7 [ToBTOpenue, o6o0IIEHNE, 18 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHU https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10
. 102 6 0

[TPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

Pabouas mporpamma yaeOHoro kypca «I'eomerpusi» B 7-9 kinaccax (ajee COOTBETCTBEHHO
— mporpamma y4eOHoro Kypca «I'eoMeTpusi», yaeOHBbIH Kypc).

1 IlosicHuTenbHas 3amKUCKa.

«MarteMaTHKy yK€ 3aT€M YYWUTh HAJl0, YTO OHAa yM B IOPSAOK IPUBOIUTY», — IHUcal
BEJIMKUM pycCKui ydyeHblii Muxaun BacuibeBuu JIoMoHOCOB. M1 B 3TOM COCTOUT OJHA U3 JIBYX
nened oO0ydeHHs] T€OMETpUM KaK COCTaBHOW YacTM MaTeMaTHKUd B IIKOJE. OTOW LeIu
COOTBETCTBYET JlOKa3zaresibHas JIMHHA IpenonaBaHus reomerpuu. Crenys NpenCcTaBICHHON
nporpaMMe, HayMHas ¢ 7 Kjacca Ha YPOKaxX TeOMETPUH OOYYAIOUIMICS YYUTCS MPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKACHHS, CTPOUTH JOIMYECKHE YMO3AKIIIOUEHUS, JOKa3blBaTb HMCTHHHbBIC
YTBEPAKACHUS U CTPOUTH KOHTP IPUMEPBHI K JIOKHBIM, IPOBOAUTH PACCYKIEHUS «OT IPOTUBHOTO»,
OTJIMYaTh CBOMCTBA OT NMPHU3HAKOB, (OPMYIMPOBATH OOpaTHBIE yTBep:kAeHUs. OOydarouuiics,
OBJIAJICBIIMM HCKYCCTBOM pacCyXaaTb, OyJIeT NPUMEHATh €ro M B OKpykaroued xu3Hu. Kax
nucai reomerp u neparor Urops ®@enoposud llapeiruy, «IioapMu, IOHUMAKOIIUMHU, YTO TAaKOE
JI0Ka3aTeNbCTBO, TPYAHO u Jaxe HEBO3MOXKHO MaHUIYJIUPOBAThY.
M B 3TOM COCTOUT BaKHOE BOCIIUTATEJILHOE 3HAUEHUE U3YUYECHUS T€OMETPUH, IPUCYLIEE UMEHHO
OTEYECTBEHHON MaTEMAaTHYEeCKOM IIKoJe. BMecTe ¢ TeM aBTOpbI MPOrpaMMbl MPENOCTEPEratOT
YUUTENSA oT W3JIMLIHETO dopmanuzma, 0COOEHHO B OTHOILIECHUU Hayvaj
Y OCHOBaHMM reometpun. @panny3ckuii MareMartuk JKan J[pe1oHe 0 ’TOMY OBOY BBICKA3aJICs
Tak: «4T0 KacaeTcs AeTMKaTHON IPOOIeMbl BBEICHHS «aKCHOM», TO MHE Ka)K€TCsl, YTO Ha IEPBBIX
nopax Hy>KHO BooOI1e H30eraTb MPOU3HOCHTH CaMo 3TO clIoBO. C Ipyroii ’ke CTOPOHEI, HE CIIENYeT
YIIyCKaTh HU OJHOM BO3MOXHOCTH J1aBaTh IPUMEPHI JJOTUYECKUX 3aKJIIOUEHUH, KOTOPHIE KyZa B
Oonbiield Mepe, 4eM HJes aKCHUOM, SIBJISIOTCS WCTUHHBIMU M €IMHCTBEHHBIMM JIBUTATENSIMU
MaTEMaTUYECKOTO MBILUICHUS.

Bropoii nenbio u3yueHus: TeOMETPUN SBJISIETCS UCTIOIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pELIEHUN KaK MaTEMAaTUYECKUX, TaK U MPAKTUYECKUX 3a/a4, BCTPEYAIOIIHUXCS B PEAJIBHOM JKU3HU.
OKOHYMBIIMK KypC TE€OMETPUH OOy4YaroIUiCs JOJDKEH OBITh B COCTOSIHUM OIPEAEIUTh
reOMETPUYECKYIO (Urypy, OIUCATh CIOBaMM JaHHbBIM 4epTE&X WIM PUCYHOK, HAWTH IUIOLIA/b
3€MEJIbHOTO y4yacTKa, paccuuTaTh HEOOXOIMMYI0 JJIMHY ONTOBOJOKOHHOTO Kalens Wiu
TpeOyeMble pa3Mepbl rapaka JUls aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS
JUHUS B U3YYEHUU F€OMETpUU B 0OlIe00pa3oBaTeabHON opraHu3anuu. JlaHHas mpakThyeckas
JIMHUSA SIBIIIETCSI HE MEeHee BaxkHOI, ueMm nepsas. Emé [1naton npeanuceiBai, 4ToObl «TpakiaaHe
[IpexpacHoro ropojia Hu B KOEM Cllydae HE OCTaBIISUIM I'€OMETPUIO, BEIb HEMAJIOBAaXHO JaXKe
no0oyHoe e€ MPUMEHEHUE — B BOGHHOM JIeJie /13, BIIPOYEM, U BO BCEX HayKax — JUIsl JIy4IlIero ux
YCBOGHHUS: Mbl BEIb 3HAEM, Kakas OECKOHEUHas pa3HUIa CYLIECTBYET MEXKAY YEIOBEKOM
IPUYACTHBIM K T€OMETPUU M HEMPUYACTHBIM». /sl 3TOro y4uTento peKoMeHayeTcs: moaOupaTh
3a/la4yl MPaKTUYECKOro XapakTepa Uil pacCMaTPUBAEMBbIX TE€M, YUUTh OOYYalOIIMXCS CTPOUTH
MaTEMAaTUYECKUE MOJEIN pEAJbHBIX JKU3HEHHBIX CHUTyallMi, NPOBOJUTH BBIYUCICHUS U
OLICHMBATh aJI€KBaTHOCTb IOJyueHHOro pe3ynbrata. KpaliHe BakHO MNOMYEPKUBATH CBSI3U
TeOMETPUHN C JPYTUMH Y4eOHBIMH MpeAMeTaMHM, MOTHBHUPOBATh MCIIOJB30BaTh ONpEAETICHUs
F€OMETPUUECKUX (PUTYyp U TOHATUM, JEMOHCTPUPOBATh MPUMEHEHHE MOJTYYEHHBIX YMEHUH B
¢u3uke M TexHMKe. OTH CBsI3M Hauboiee spKO BUAHBI B Temax «BekTops»,
«Tpuronomerpuyeckue cooTHoImEHUs», «Metoa koopauHa» u «Teopema [Tudaropay.

CornacHo ydyeOHOMY MiaHy B 7-9 kiaccax u3yuaercs ydeOHbIH Kypc «I'eomerpusi»,
KOTOPBIN BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3ieibl coaepxkanus: «I'eomerpuueckue GUrypsl u
UX CBOMCTBa», «M3MepeHNne TeOMETPUUYECKUX BEIMYMHY, a TaKkKe «/lekapToBbl KOOPAMHATHI Ha
IJIOCKOCTHY, «BekTops», «/IBrmkenus miockoctu» u «lIpeoOpazoBaHus mogo0ous».

OO11ee 4nciI0 YacoB, pEKOMEHIOBAHHBIX JUIsl H3Y4eHUs yueOHOro Kypca «I'eoMeTpusi», —
204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeZlelni0), B 8 kiacce — 68 yacoB (2 yaca B HEJIENI0), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIO).

2.1. Conepxanue o0y4eHHs B 7 Kilacce.



Havansuele nonsatus reoMerpuu. Todka, mpsmasi, OTpe30K, Jyd. Yroi. Buael yrios.
Beprukanbaeie W cMmexHble yribl.  buccektpuca yrma. JlomaHas, MHOTOYrOJIbHUK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMbIX.

Cummetpuunblie purypbl. OCHOBHBIE CBOKMCTBA OCEBOM cUMMETpHH. [Ipumepsl cuMMeTpun
B OKPY’KaloIlleM MUpE.

OcCHOBHBIE TIOCTPOECHHsI C IIOMOLIBKO LUPKYJIsS M JIMHEHKH. TpeyroiabHuk. Beicora,
MeanaHa, OMCCEeKTpuUca, UX CBOMCTBA.

PaBHOOE1peHHBII U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W TpHU3HAKKM pPaBHOOEIPEHHOTO TpeyrojbHUKa. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpPU3HAKU MapaJlIeNbHbIX NpsAMbBIX. CyMMa yIJloB TpeyrojbHuKa. BHelHue
YIJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroiabHUK. CBOWCTBO MeAMaHbl MPSIMOYTOJIBHOI'O TPEYrOJbHUKA,
IpPOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NIPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[TpstMOyToNbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o OOJIbIIEM YTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepreHIuKysap 1 HaKIIOHHAS.

I'eomeTprueckoe MecTo TOYEK. buccekrpuca yriia M CEpeJUHHBIA NEPIEHIUKYIAP K
OTpE3Ky KaK Fr€OMETPUUECKHE MECTa TOYEK.

OxpyXHOCTb M KpyI, XOpla M AMAMETp, UX CBOMCTBa. B3ammHOE pacrosiokeHue
OKpYXHOCTH U npsimoii. KacarenbHas u cexyas K okpy)HocTu. OKpy>KHOCTb, BHUCaHHAsI B yTOJL.
BrincanHas u onncaHHas OKPYKHOCTH TPEYTOJIbHUKA.

2.2. Coneprxanne oOyueHus B 8 Kilacce.

Yereipéxyronpuuku. [lapamnenorpamm, ero mpusHakud U cBoiicTBa. YacTHble ciydau
napajuiesorpaMmoB (IIPsSIMOYTOJIBHUK, poMO, KBaJapaT), WX TMPU3HAKKM U CBOMCTBa. Tpamerus,
paBHOOOKas Tpaneuus, e€ cBoiicTBa u npusHaku. [IpsaMoyronbHas Tpanenus.

Meron yaBoeHnust meauanbl. LleHTpanbHas cummerpusa. Teopema darieca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KaXx.

CpenHue TMHUM TPEeYroibHUKA U Tpanenuu. L{enTp macc TpeyroibHuKa.

[Tonobue TpeyroiabHUKOB, kKo duiment nonodus. [IpusHaku mogo0us TPEyroJbHUKOB.
[TpumeHneHnne no100ust PY pelIeHUH TPAKTUUECKUX 3ajau.

CaoiicTBa miomianeil reomerpuueckux ¢uryp. @opmynsl Ui MIIOLIAUM TPEYTrOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIOMAAeH MoI00HBIX UTYP.

Beruucnienue miomanei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopems! Iludaropa mpu pemeHun NpaKTHYECKUX
3az1ad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yrjia HpSIMOYTOJILHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuuu yrios B 30°, 45° u 60°.

Bnucannble M LIEHTpAIBHBIE YIUIBI, YIOJl MEXIY KacaTelIbHOM M XOPAOWU. YTIbI MEKIY
XOpAaMH U CeKyIIMMH. BrincaHHble 1 onMcaHHbIE YETHIPEXYTOIBHUKHU. B3auMHOE pacrosnoxenue
IByX okpyxHocTell. Kacanue okpyxHocTeil. OO1ue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

2.3. Coneprxanue oOyueHus B 9 kiacce.

Cunyc, kxocunyc, TaHreHc yriaoB or 0 mo 180°. OCHOBHOE TPHUTOHOMETPHYECKOE
TOXKJECTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TtpeyronbHuKOB. TeopemMa KOCMHYCOB M TeOpeMa CHHYCOB. PemieHue
IIPAKTUYECKUX 3a7]a4 C UCIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogodus. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 npon3BeEHUHN OTPE3KOB XOPJI, TEOPEMBI O ITPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, nnmMHa (MOAyNb) BEKTOpa, CO HAalpaBlIEHHbIE BEKTOPHI, MPOTHBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalUH HaJl



BEKTOpaMHU. Pa3nokeHue BeKTopa 1o JBYM HEKOJUIMHEapHbIM BekTopaM. KoopanHaTel BeKTOpa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKACHUS JUIMH U YTJIOB.

JlekapToBbl KOOpPAMHATBI HAa IUIOCKOCTU. YPaBHEHUSA INPSIMOM U OKPYKHOCTH
B KOOpJMHATAaX, IEPECEUCHHNE OKPYKHOCTEH U MPsAMBIX. MeTOo KOOpAUHAT U €r0 IPUMEHEHUE.

[IpaBunbHbIE MHOTOYTOJIBHUKY. JJIMHA OKPY)KHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1nomane kpyra, cekTopa, CEerMeHra.

JIBI>KEHMSI TNTIOCKOCTH M BHYTPEHHHE CUMMETPHH QUTYp (3JIeMEHTapHBIE TPEICTABICHHS).
[TapannensHbii nepenoc. [loBopoT.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS ITPOTPaMMBI Y4eOHOTO Kypca «I eoMeTpus».
3.1.IlpenmerHble pe3yabTaThl OCBOECHUS MIPOrPaMMbI Y4eOHOTO Kypca K KOHILY 00ydeHus
B 7 KJacce.

Pacrio3naBaTth M3y4eHHBIE TE€OMETpUYECKHE (UTYpBbI, OMNPENENATh HUX B3aUMHOE
pacronio’keHue, n300pakaTb FeOMETPHUECKUE (PUTYPHI, BBIITOIHATH YEPTEIKH MO YCIOBHIO 331a4H.
W3mepsTh NMHEHBIE U YIJIOBBIE BEJIMYUHBL. Pemars 3a7aun Ha BBIYUCIECHUE UIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jlenath rpyOyr0 OIEHKY JMHEHHBIX U YITIOBBIX BEJIMYUH MPEAMETOB B PEAIbHON JKU3HU,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznmuyarh pasMepbl 3THX OOBEKTOB 110 MOPSIIKY BETHUUNHBI.

CTpouTh 4epTexKHU K FTEOMETPUUYECKUM 3a7auaM.

[lons30BaTbCcsi NpHU3HAKAMM PAaBEHCTBA TPEYIOJBHHMKOB, HCIOJIB30BaTh IIPU3HAKHU
U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPHU PEIICHUN 3a]1a4.

[IpoBOANTE JIOTHYECKHUE PACCYKIECHUS C UCIIOJIb30BAHUEM I'€OMETPUYECKUX TEOPEM.

[lonb30BaTbcsl MpU3HAKAMU PABEHCTBA MPSIMOYIOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJBHOIO TPEYTrOJIbHUKA, B PELICHUH
F€OMETPUUYECKHX 3a/au.

Onpenenstb NapauieIbHOCTh MPAMBIX C IIOMOLIbIO YIJIOB, KOTOphIE 0O0pasyer
¢ HUMHU cekylas. OnpenensaTs NapauieIbHOCTh MPSMBIX C IIOMOIIbIO PABEHCTBA PACCTOSIHUN OT
TOYEK OJTHOU MPSAMOU 10 TOUEK APYTrOr MPSIMOI.

Pemats 3a1aun Ha kieT4aToit Oymare.

[IpoBoauTh BBIYMCIEHUS W HAXOAWTh 4YHCIOBbIE W OYKBEHHBIE 3HAYEHUS YIJIOB
B TCOMETPUYECKHMX 3aJayaX C HCIOIb30BAHMEM CYMMBI YIJIOB TPEYTOJIbHUKOB H
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPH IMEPECEUYECHUU JBYX NapauIeIbHBIX
IPSAMBIX CEKyIIeH. PemaTe npakTHYecKue 3a1a41 Ha HaXOK/ICHUE YIJIOB.

Brnanets noHATHEM r€OMETPUYECKOIO MECTA TOUEK. Y METh ONPEENATh OUCCEKTPUCY YIiia
U CEPEIMHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.

@opMyIHMpOBATh ONPEAECIECHUS OKPYKHOCTU M KPyTa, XOpJAbl U JHAMETPA OKPYKHOCTH,
[IOJIB30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTH CBOWCTBA IIPU PEIICHUH 3a1a4.

BiageTe nmoHATHEM ONMMCaHHOM OKOJIO TPEYTrOJIbHUKA OKPYXXHOCTH, YMETh HAXOIHUTh €€
neHtp. ITonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA IepeceKkaroTcs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYISAPbl K CTOPOHAaM TpPEYrOJbHHUKA
NIEPECEKAIOTCS B OJIHOU TOUKE.

Brmagete noHATMEM KacaTeNbHOM K OKPY)KHOCTH, IIOJIB30BaTbCAd TEOPEMOM O
NEPIEHANKYJIAPHOCTH KacaTeIbHON U paauyca, IPOBEAEHHOTO K TOUKE KaCaHHUS.

[lonp30BaTbcsi MPOCTEHMIIMMH TE€OMETPUYECKMMH HEPAaBEHCTBAMM, IIOHMMATh HX
MIPAKTUYECKUM CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUYECKHE TOCTPOEHHUS € MTIOMOILBIO HUPKYJI U JINHEWKH.

3.2. [IpeameTHbIe pe3yNbTaThl OCBOCHUS MPOTrPaMMBbl y4eOHOT0 Kypca K KOHILy O0y4YeHHUs

B 8 KJacce.

Pacno3nHaBaTe OCHOBHBIE BUIbl YETBIPEXYIOJBHUKOB, UX DJIEMEHTHI, IOJIb30BAaThCA UX
CBOMCTBAaMH IIPY PEIICHUH F'€OMETPUYECKUX 3a1a4.

[IpuMeHsATH CBOICTBa TOYKM IEepecedeHHss MeIuaH TpeyrolbHUKa (LIEHTpa Macc) B
pelIeHny 3a1a4.



Brnanets noHsATHEM CpelHEN JIMHUU TPEYTOJIbHUKA U TPaleLUU, IPUMEHITh UX CBOWCTBA
NPy pEIICHHM TeoMmeTpuyeckux 3amad. llomb3oBarbesi Teopemoir @aneca W TEOpemMoll O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELIEHUS NPAKTUYECKUX 3a/a4.

ITpuMeHATH NpU3HAKK [T0JO0US TPEYTOJIBHUKOB B PEIIEHUHM F€OMETPUYECKUX 3a]1au.

[Tonp3oBatbess Teopemoit [ludaropa ans permieHuss T€OMETPUYECKHX M MPAKTHYECKHX
3aga4. CTpOUTH MaTEMaTHYECKyI0 MOJENb B NPAKTUYECKUX 3a1a4ax, CAMOCTOATEIBHO JEJaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagers moHATHAMH CHHYCa, KOCMHYCa M TaHI€HCa OCTPOrO yIVa IPSAMOYTOJBHOIO
TpeyroiabHuKa. I101p30BaThCs 3TUMHU NOHSITUSAMM JUIs PEIICHUS IPAKTUUECKUX 3ajau.

Bbruucnate  (pa3nuuHbIME - cioco0aMM) — IUIOIIAAb  TPEYrojbHUKAa M IUIOLIAIU
MHOTOYTOJBHBIX ~ (uryp (MOnb3ysch, TI/A€ HEOOXOIMMO, KaIbKyniaTopom). I[IpuMeHsTh
IIOJIy4YE€HHBIE YMEHHMS B IPAKTUYECKUX 3a/1a4ax.

Bnagerp NOHATHAMM BIOMCAaHHOIO M LEHTPAJIbHOIO YIJIA, MHCIIOJIB30BATH TEOPEMBI
0 BIIMCaHHBIX YIJaX, yriiax MeXIy XOpAaMu (CEeKYLIMMU) U yIile MEX1y KacaTeJIbHOH U XOpIoi
IIPU PELICHUU T€OMETPUUYECKUX 3a/1a4.

Bnagers moHsATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHATh CBOWCTBA OIMCAHHOIO
YEeTBIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

IIpuMeHsTh MONMY4YEHHBIE 3HAHUS Ha MPAKTUKE — CTPOMTh MATEMAaTUYECKUE MOJEIHN VIS
3a/1a4 peaJbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOIME BHIYMCIEHHUS ¢ IPUMEHEHUEM 1101001
U TPUTOHOMETPHH (II0JIb3YACH, 1€ HE0OX0AUMO, KAIbKYISATOPOM).

3.3.IlpenmeTHbIE pe3yabTaThl OCBOCHHUS IPOTPAMMBbI YI€OHOTO Kypca K KOHILY O0y4YeHHUs

B 9 Kiacce.

3HaThb TPUTOHOMETPUYECKHE (YHKIIMM OCTPBIX YIVIOB, HAXOAUTb C MX IOMOIIBIO
pasnyHble  3JEMEHThl  MPSIMOYrOJbHOIO  TPEYrojbHHKA  («pELIeHHe HPSIMOYIOJbHBIX
TPEYrojabHUKOBY»). HaxonuTe (¢ MOMOUIbIO KaNbKYJIATOPA) UIMHBI U YIUIBI JJIS1 HE TaOJUYHBIX
3HAUYEHUH.

[Tonmp30Batbest hopMynamMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOKICHHSI COOTHOILIEHUI MEXy TPUTOHOMETPUYECKUMH BEJIMYMHAMHU.

Hcnonb30BaTh TEOPEMBbI CHHYCOB U KOCUHYCOB JUIsl HAXOXKACHUS PAa3INYHBIX 3JIEMEHTOB
TPEYrojbHUKa («pelIeHUe TPEYroJbHUKOBY), MPUMEHATh HUX MpPHU PELICHUH T'€OMETPHUYECKUX
3azad.

Brnanets noHstusMu npeodpazoBaHus 01001, COOTBETCTBEHHBIX JIEMEHTOB IMOA0OHBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU O00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIJbl y Mof00HBIX ¢uryp. IlpumeHsTs cBoiicTBa moJ00MS B MPaKTHUECKUX 3a]aydax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYp B OKPYKAIOIIEM MHUPE.

ITonp30BaTbed TEOPEMaMH O NMPOU3BEACHUM OTPE3KOB XOpJ, O MPOU3BEICHUHM OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

ITonp30BaTbcs BEKTOpaMH, IMOHMMAaThb MX TEOMETPUYECKMH W (U3NYECKUN CMBICI,
NPUMEHSTh UX B PEHICHHH T€OMETpUYEeCKUX U (usmueckux 3anad. [IpumeHsTh cKansipHOE
IIPOU3BEICHUE BEKTOPOB AJI1 HAXO0XACHUS JUIMH U YIJIOB.

[lonp30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHSTh €ro B pEIIeHUU
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1ay.

Bnagers mOHATUSMU NPAaBUIBHOTO MHOTOYTOJbHHUKA, JAJIUHBI OKPYXHOCTH, JJIMHBI IyTH
OKPYXKHOCTH M DPaJMaHHOW MEpHI yIja, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4YacTew.
[TpyMeHSTh MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1avax.

HaxoauTe ocu (WM LEHTPBI) CUMMETPUU (GUTYp, MPUMEHSTH IBM)KEHHS IJIOCKOCTU B
MPOCTEUIINX CITydasiX.

[IpuMeHsTh MONMY4YEHHBIE 3HAHUS HAa NMPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJENIN IS
3aJa4 peajbHON KU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIUMCICHHS C TPUMEHEHUEM MOJ00us
U TPUTOHOMETPHUYECKUX (PYHKIUH (TIONIB3YSCh, I71€ HE0OX0UMO, KAIBKYISATOPOM).



4. TemaTudeckoe TUIAHUPOBAHHE 7 KIIACC

KosnunuectBo 4yacos JJIeKTPOHHbIE
Ne  HaummeHoBaHue
Ipakruyec  (uuppoBbie)
n/  pa3iesoB U TeM KonrpoJibn
Bcero KHe oOpa3oBaTejibHbIE
1| NMPOrpamMMbl ble padoThI
padoTshI pecypcel
IIpocreiimme
F€OMETPUUYECKHE
GuUrypsl 1 BX bubnuoreka [IOK
CBONCTBA. 14 https://m.edsoo.ru/7f415
N3mepenne e2e
T€OMETPUUYECKHIX
BEJIMYUH
bubmuoreka [JOK
TpeyronbHUKH 22 1 https://m.edsoo.ru/7f415
eze
[TapamiensHbie
HDSMALC. CYMMA bubmuoreka [JOK
P » O™ 14 1 https://m.edsoo.ru/7f415
YIJIOB
eze
TpEyroJbHUKA
OKpY>KHOCTh B
« Py bubmuorexa [JOK
PyT- 14 1 https://m.edsoo.ru/7f415
I'eomerpuueckue e2e
IIOCTPOEHUS o
[ToBTOpEHME, bubnuoteka [JOK
00o001IeHNe 4 1 https://m.edsoo.ru/7f415
3HAaHUH e2e
OBIIEE
KOJIMYECTBO
68 4 0
YACOB IIO

I[TPOT'PAMME
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8 Kiacc

Ne KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumMmeHoBaHue
n (uudpossbie)
/ pa3zesioB H TeM Bce  Koutpouabnbie IIpakTudeckue
o0pa3oBaTe/bHbI
MPOrpaMmbl ro padoThI padoTbI
1| epecypchl
YeTrIpEXYroabHU bubmorexa [IOK
1 Pexyr 12 1 https://m.edsoo.ru/7f
K 417e18
Teopema Paneca
U TEOpeMa o
A —— bu6mmoreka [IOK
2 porop 15 1 https://m.edsoo.ru/7f
BIX OTpE3KaX, 417018
Moa00HEIE
TPEYrOJIbHUKHU
Ilnomans.
Haxoxxnenue
rIomaaei bu6mmoreka [IOK
3 TPEYrOJIbHUKOB U 14 1 https://m.edsoo.ru/7f
MHOT'OYTOJIbHBIX 417el18
¢buryp. [Tnomanu
noJ00HBIX (pUTyp
Teopema
Mudaropa u bubnnoreka [JOK
4 P 10 1 https://m.edsoo.ru/7f
Havaja 417618
TPUTOHOMETPUU
Ve B
OKPY’KHOCTH.
Bnucannsie u
OIMCaHHBIE bu6mmorexa [IOK
5 YeThIPEXYTOJIbHU 13 1 https://m.edsoo.ru/7f
kn. KacareapHbie 417e18
K OKPY>KHOCTH.
Kacanue
OKPYKHOCTEN
[ToBTOpEHHE, bubnmoreka [JOK
6 0000MmeHne 4 1 https://m.edsoo.ru/7f
3HAaHUH 417e18
OBHIEE
KOJIMYECTB
0 CTBO 68 6 0
YACOBIIO

[MPOT'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 kjacc

Ne KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanue
1| (undposbie)
pa3aesaoB U TeM Kontpoabubie IIpakTuuec
/ Bcero o0pa3oBaTe/bHbI
MporpamMmMbl padoTbI KHe padoThl
n epecypchbl
Tpuronomerpus.
TeopeMsbl
KOCHHYCOB I bu6mmoreka [IOK
1 16 1 https://m.edsoo.ru/7f
CHUHYCOB. A1a12c
Pemenue
TPEYTrOJIbHUKOB
[Ipeobpa3zoBanue
O 00usI. bu6mmoreka [IOK
2 Mertpuueckue 10 1 https://m.edsoo.ru/7f
COOTHOIIICHUS B 41al2c
OKPYKHOCTHU
bu6mmoreka [IOK
3 Bexropsl 12 1 https://m.edsoo.ru/7f
41al2c
JlexapToBbI bu6mmoreka [IOK
4 KOOPJAWHATHI HA 9 1 https://m.edsoo.ru/7f
IJIOCKOCTH 41al2c
IIpaBunbHbBIE
MHOTOYTOJIbHUKU
. Jmuna bubmuorexa [JOK
5 OKPY>KHOCTH H 8 https://m.edsoo.ru/7f
IJIOIIAAb KpyTa. 41al2c
Brruncienue
Iomanaeu
I — bu6mmoreka [IOK
6 6 https://m.edsoo.ru/7f
MJIOCKOCTH A1a12¢
IToBTOpEHME,
N, bubnuotexa [JOK
7 ’ 7 2 https://m.edsoo.ru/7f
CHCTel\i{aTmaum A1a12c
3HAHHUI e
OBIIEE
KOJIMYECTBO
YACOB IIO 08 0 0

[MPOT'PAMME
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PaGouast mporpamma y4yeOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKa» B 7-9 kimaccax (maiee
COOTBETCTBEHHO — IIpOorpaMmMa y4eOHOoro Kypca «BeposTHOCTh M CTaTUCTHKAY, Y4eOHBIN KypC).

1. TlosicHuTenbHas 3amucka.

B coBpemenHOM 1IH(POBOM MHpE BEPOSTHOCTh M CTATHCTHUKA MPHOOPETAIOT BCE OONBILIYIO
3HAYUMOCTb, KaK C TOUKH 3PEHHUS MPAKTUUYECKUX MPHUJIOKEHUH, TaK U UX POJIM B 00pa30BaHuUH,
HEOO0XOIMMOM KaXKI0My 4enoBeKy. Bo3pacraer uucno npodeccuii, mpu OBIaJeHUH KOTOPHIMU
TpeOyercs xopomass 0a3oBas MOATOTOBKa B 00JacTH BEPOATHOCTH W CTATUCTUKH, Takas
MOJArOTOBKA Ba)KHA
JUTSL IPOJIOJKEHUST 00pa30BaHus U JJIsl YCIIEIIHON TPO(eCCHOHATBHON Kapbephl.

Kaxnplii 4emoBeK IOCTOSHHO IPUHUMAET pPEIIEHUS Ha OCHOBE HUMEIOLIUXCS
y HEro JaHHbIX. A s OOOCHOBAHHOTO TPUHATUS PEUICHHS B YCIOBUSAX HEIOCTaTKa
WK N30bITKA HH(OPMAIIMA HEOOXOIMMO B TOM YHKCIIE XOPOIIO C(HOPMUPOBAHHOE BEPOSATHOCTHOE
Y CTaTUCTUYECKOE MBIIIJICHUE.

MMeHHO TOATOMY OCTpPO BCTajla HEOOXOTUMOCTH C(HOPMHUPOBATH Yy OOYyYaroIUXCs
(GyHKIIMOHAIBHYI0O TPAaMOTHOCTh, BKIIOYAIONIYI0 B ce0id B KauecTBE HEOThEMIIEMOM
COCTAaBIISIIONICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3MPOBATh WH(POPMAIHUIO,
MPEJICTABICHHYIO B Pa3JIMYHBIX (pOpMax, IOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTHX peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH IPOCTENIINE BEPOSATHOCTHBIE pacU€Thl. 3HAKOMCTBO C
OCHOBHBIMH MPUHIUIIAMU coopa, aHanu3a
U TIPEJICTABJICHUS JaHHBIX W3 Pa3IMYHBIX c(ep KU3HH 00IIecTBa M rocynapcrsa npuolniaer
oOydaromuxcsi K OOIIeCTBEHHBIM HHTepecaM. l3yueHue OCHOB KOMOWHATOPUKHU pPa3BUBAET
HaBbIKM OpraHu3aluu nepedopa M mojcyéra yucia BapUaHTOB, B TOM YHUCIJIE, B IMPHUKIATIHBIX
3aJayax. 3HAKOMCTBO C OCHOBaMHU TeopuH rpadoB co3maaéT maTeMaruyeckuid GyHIAMEHT s
(dbopMupoBaHUs KOMIETEHIIUH
B oOsiactu nHGOpPMATUKH U TU(GPOBBIX TexHONOTUN. [ToMUMO 3TOrO, P U3yUYEHUU CTATUCTHKU
U BEPOSITHOCTH 00OTAIAIOTCs MPEACTaBICHUsI 00yJYarOIUXCsl O COBPEMEHHOM KapTHHE MUpa U
METOJlaX €ro HcCClIeqoBaHus, (OpPMUPYETCS] MOHMMAaHHUE POJM CTATUCTHKU KaK HCTOYHHKA
COLIMAJILHO 3HAYMMOM MH(OPMALIUY U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIICHUSI.

B cooTBercTBMM C JaHHBIMM LEISIMH B CTPYKTYpe MporpamMMbl y4eOHOro Kypca
«BeposTHOCTh M CTAaTUCTHUKa» OCHOBHOTO OOIIEro 0Opa30BaHUsl BBIJIEIECHBI CIEAYIOLIUE
coJiepKaTenbHO-MeToanueckue nuHun: «lIpeacrapienne NaHHBIX U ONUCATENbHAs CTaTUCTHKAY,
«BeposTHOCTBY, «IeMeHThl KOMOMHATOPUKNY, «BBeenue B Teopuio rpadoBy.

Conepxxanne nuHun «llpencraBieHue NaHHBIX M ONUCATENbHAs CTATHUCTHKA» CIYKUT
OCHOBOI 111 (pOpMHUPOBAHUS HABBIKOB paOOTHI ¢ MH(OpPMaLMEN: OT YTEHHUS M UHTEpIpeTaluu
uH(poOpMalliK, TPEACTaBICHHONW B Ta0nuiax, Ha aguarpamMmax u rpadukax g0 cbopa,
MPEJICTABICHUS] U aHAIN3a JIaHHBIX C UCIOJIb30BAaHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX
u pacceuBaHus. PaboTas ¢ JaHHBIMM, OOydaroluecs y4yaTcs CUMTBIBaTh U MHTEPIPETUPOBATH
JaHHbIE, BBIJIBUTATh, ApIYMEHTHUPOBATh U KPUTHUKOBATH IPOCTEHIIINE TUIIOTE3bI, Pa3MBIIIATH HaJl
dakTopaMu, BBI3BIBAIOIIMMH W3MEHYHBOCTh, U OIICHUBATh WX BIMSIHHE HAa paccMaTpUBaeMble
BEJIMYMHBI U MTPOLIECCHI.

NHTynTHBHOE  TNpEACTAaBIEHHWE O  CIy4alHOM  W3MEHYMBOCTH,  MCCIEJ0BaHUE
3aKOHOMEPHOCTEN W TEHACHIMN CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOM IUIsI M3YYEHHSI TEOPUHU
BEpOATHOCTEN. bosplioe 3HaueHne 31€Ch UMEIOT MPAKTUUYECKUE 3aJIaHUs, B YACTHOCTH OIIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIESIMHU.

IToHATHE BEPOSTHOCTH BBOAMUTCS KaK Mepa MpaBronoaodus ciaydaitHoro coOwitus. [pu
U3YYEHHH Kypca oOydaromuecs 3HAKOMSTCS C MPOCTEHIIMMHU METOJaMU BBIYMCICHUS
BEPOATHOCTEN B CIIy4allHbIX KCIEPUMEHTaX C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MCXO/aMU,
BEPOATHOCTHBIMU 3aKOHAMHU, MTO3BOJISIFOIIMMHU CTaBUTh U peliaTh Ooiee CloXHbIe 3aa4u. B kypc
BXOJISIT HauaJIbHbIE MPEICTABICHUS O CIIyYailHbIX BETUYMHAX U UX YUCIIOBBIX XapaKTePUCTUKAX.

Taxxe B pamkax ydeOHOro Kypca OCYUIECTBIISETCS 3HAKOMCTBO OOy4aroumxcs
C MHOYKECTBAMHU U OCHOBHBIMM OIEPALMSIMH HAJ MHOXKECTBAMH, PACCMaTPUBAIOTCSI MPUMEPHI



MPUMEHEHHUS JUIS PEIISHHS 3a/1a4, a TAK)Ke UCIOJIb30BAHUS B IPYTUX MATEeMAaTUYECKUX KypcaxX |
y4eOHBIX MpeIMeTax.

B 7-9 knaccax uzydaercs Kypc «BeposTHOCTb U CTaTUCTUKA», B KOTOPBIM BXOISAT pa3/€ibl:
«[IpeacraBnenue [aHHBIX M ONKMCATENIbHAs CTATUCTHKa», «BeposTHOCTB», «IIEMEHTHI
KOMOMHATOpUKIN», «BBeeHne B TeOpuio rpadoBy.

O6111ee 4ynciIo 4acoB, PEKOMEHIOBAaHHBIX JUIsl U3Y4eHHsI yueOHOro Kypca «BeposTHOCTE U
cratucThkay, — 102 gaca: B 7 kinacce — 34 yaca (1 gac B Hezeno), B 8 kiacce — 34 yaca (1 vac B
Heneno), B 9 kiacce — 34 vaca (1 4ac B Henemo).

2.1. Conepxanue oOyueHHs B 7 Kiacce.

[IpencraBnenne AaHHBIX B BUe TaOmuL, auarpamm, rpadukoB. 3aroyiHEHUE TaOJHil,
YTEHHUE U MMOCTPOCHHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBBIX). UTeHue rpadukos
peanbHBIX mporieccoB. M3BneueHne mHbopMaluu W3 AUarpaMM U TaONUI, MCHOJIB30BaHUE U
MHTEpIIpETALNs] JaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeqHee apudmeTnyeckoe, MeIuaHa, pa3mMax, HauboIbIIee U
HauMEHbIlIee 3HaYEHUs] HA0opa YUCIIOBBIX TaHHBIX. [IpuMepsl cilydaliHON U3MEHUYUBOCTH.

CrnyyaitHblil SKCIIEpUMEHT (OTBIT) U ciy4aiiHoe coObiTue. BepositHOCTh M yacToTa. Ponb
MaJIOBEPOSTHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHpojie U B oOmecTBe. MoHeTa U
UrpaiabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmHbL. Yncao pédep u cymMMapHast CTETICHb BEPIIIHH.
[IpencraBnenue o csazHoctu rpada. Lenu u nukiel. [lytu B rpadax. O6xon rpada (siinepon
nyth). [IpencraBnenne o6 opuenTupoBaHHOM rpade. Pemenne 3agay ¢ momMompio rpagos.

2.2. Conepsxanue o0y4yeHus B 8 Kiacce.

[IpencraBnenne JaHHBIX B BUJE TAOJUI, TUarpaMM, rpadukos.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Ormepaluu HaJ MHOXKECTBaAMU:
oObeaMHEHUE, IepecedyeHue, gonoisHeHue. CBoiicTBa omepanuil HaJl MHOMECTBaMHU:
MEePEeMECTUTENIbHOE, COuYeTaTeNIbHOE, paclpelenuTeNIbHOe, BKIoueHus. lcmonb3oBaHue
rpadu4ecKoro MpeICTaBICHUs] MHOKECTB IS ONMCAHMS PEabHBIX MPOIECCOB U SIBICHUH, MPU
pelleHny 3ajay.

N3mepenue paccenBaHus JaHHBIX. JlUcrepcuss M CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabopoB. JlnarpaMma paccenuBaHHUs.

OnemeHTapHble COOBITHS ciydaiiHoro onbita. CiydaiiHple coObiTus. BeposiTHocTH
coObITHH. ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU cOObITUAMU. Ciy4aiiHblii BBIOOpP. CBS3b
MEX/1y MaJOBEPOATHBIMH M MPAKTHYECKHU JIOCTOBEPHBIMU COOBITHSIMH B NPUPOE, 00IIECTBE U
HayKe.

JlepeBo. CBoiicTBa 1epEeBbEB: €IUMHCTBEHHOCTD MTyTH, CYILIECTBOBAHUE BUCAYEH BEPUINHBI,
CBSI3b MEXJly YHUCIIOM BepIIMH W uyuciaoM pédep. IlpaBuno ymHokeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

ITpotuBomnonoxHsle coObiTusA. Juarpamma Oitnepa. OObeIUHEHHE U TEepeceyeHue
coObITuii. HecoBMmecTHbIE coObITHS. DOpMyJia CI0KEHUS BEPOATHOCTEH. Y CIIOBHAS! BEPOSITHOCTb.
[TpaBuno ymHoxxenus. HezaBucumsie coObitus. [IpeacraBneHue skcepuMeHTa B BUJe JepeBa.
Pemenne 3a1ay Ha HaXOXKAEHUE BEPOATHOCTEN C ITOMOIIBIO JIEPEBA CIIy4ailHOTO dKCIIEPUMEHTA,
auarpamm Jusepa.

2.3. Coneprxanne oOyueHus B 9 Kiacce.

[IpencraBnenre JaHHBIX B BUJIE TAOJUIl, TUarpamm, rpaduKoB, HHTEPIPETAIUS JaHHBIX.
YreHue u nocTpoeHue Tabiull, AuarpaMm, rpauKoB M0 peabHbIM JIaHHBIM.

IlepectanoBku u ¢akropuan. Coyeranuss u uucio coueranuid. TpeyronbHuk Ilackans.
Pemenue 3amau ¢ ucnosb30BaHUEM KOMOWHATOPHKH.

I'eomerpuueckast  BeposATHOCTb.  CiaydailHBIA ~ BBIOOp  TOYKM M3 (pUTypBI
HAa TJIOCKOCTH, U3 OTPEe3Ka U U3 YT OKPYKHOCTH.

Hcneiranne. Ycenex u Heynada. Cepust HCIIBITaHUN 10 TepBoro ycrexa. Cepust UCIIBITaHUN
bepnysmiu. BepostHocTr coObITHI B cepuu ucnibiTaHui bepryiu.



CrnyuaiiHas BeIMYMHA U PAcHpElesICHUE BEPOSATHOCTEH. MareMaTH4ecKoe OXKUAAHUE U
mucnepeus. [IpuMepsl MareMaTH4ecKOro OXHMAAHUA KaK TEOPETHYECKOrO CPEIHEro 3HAYCHUs
BEJIMYMHBI. MaTemMaTtnyeckoe OKuJaHUe U JTUCIEPCUs CydyallHOM BEJIMYMHBI «UUCIIO YCIIEXOB B
cepuu ucnbiTaHui bepHynm.

[Tonsatue o 3akoHe OONMBIINX yucel. MI3MepeHne BepOsSTHOCTEH ¢ MOMOIIBIO YacToT. Poib
Y 3Hau€HHE 3aKOHa OOJIBIINX YKMCEN B IPUPOJIE U OOIIECTBE.

[IpenmerHbie pe3yabTaThl OCBOCHHUSI MpOrpamMmbl ydeOHOro kypca «BeposTHOCTh U
CTaTHCTUKAY.

3.1. [IpenmeTHbIe pe3yabTaThl OCBOSHHS MPOTPaMMBbl y4€OHOTO Kypca K KOHITy 00ydeHHs
B 7 KJacce.

Yurath uHbOpMANNIO, TPEACTABICHHYIO B TaOJHIaX, HA JUarpaMmax, MpeACTaBIATH
JIAaHHBIE B BHJIE TAOJUIl, CTPOUThH IHUAarpamMMmbl (CTOJOMKOBBIE (CTOJIOYATBIE) M KPYTOBBIC) IO
MacCUBaM 3HAYECHUM.

OnucelBaTk ¥ MHTEPIPETUPOBATH pEaJbHBIE YHUCIOBBIE [IaHHBIC, IIPEICTaBICHHBIC
B Ta0nMIax, HA JUarpaMMax, rpagukax.

Hcnonp30BaTh A ONMCAaHUS JQHHBIX CTATUCTUYECKHE XAPAKTEPUCTUKHU: CpEIHEe
apudmeTnyeckoe, MeauaHa, HanooJbIIee U HaUMEHbIIee 3HAUCHUs, pa3Max.

Hmerp mpenacraBieHue O ClIy4alHOM W3MEHYMBOCTH Ha INpUMepax LeH, (PU3MYECKUX
BEJIMYMH, AaHTPONOMETPUUYECKUX JAHHBIX, HMMETb MPEACTABIEHUE O CTATUCTHYECKOMN
YCTOMYUBOCTH.

3.2. TlpenmeTHbIe pe3yabTaThl OCBOCHHS MIPOTPAMMBI YU€OHOTO Kypca K KOHILY 00 ydeHHS
B 8 KJ1acce.

W3Bnekarb u mnpeoOpa3oBbIBaTh HMH(OpPMALMIO, IPEICTaBICHHYIO B BHJE TaOJHIL,
arpamm, rpaukoB, IPEeICTaBIIATh JaHHbIE B BUJIE TaOJIUL, TUarpaMM, rpadukos.

OnuceIBaTh JaHHBIE C TIOMOIBIO CTATUCTUYECKUX MTOKA3aTeNIel: CPeJHUX 3HAYEHUH U Mep
pacceuBaHus (pa3Max, JUCIIEPCUs U CTaHAAPTHOE OTKJIIOHEHUE).

HaxoauTe YacTOTHl YMCIIOBBIX 3HAUYEHHH W YACTOTHl COOBITHA, B TOM YHCIE IO
pe3yibTaTaM U3MEpPeHUN U HaOJIIOICHUH.

HaxomuTh BeposTHOCTM CilydalHbIX COOBITHMII B OIBITaxX, 3Has BEPOSTHOCTU
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITaX C PABHOBO3MOXKHBIMHM 3JIE€MEHTapHBIMU
COOBITHUSIMH.

Hcnonb3oBare rpaduueckue MOJIETH: JAEPEBO CIy4alHOrO HKCHEPUMEHTA, JUarpamMMbl
DOlinepa, ynciaoBas mnpsmasi.

OnepupoBaTh MNOHATHSAMH: MHOXECTBO, ITOJMHOKECTBO, BBINOJIHATh OINEPALUUA Haj
MHO’KECTBaMU: OOBEAMHEHUE, NIEpeceYeHre, JOMOJIIHEHUE, MEPEUUCTSATh AIEMEHThl MHOXKECTB,
IIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBathk rpaduyeckoe MpeICTaBICHUE MHOXKECTB U CBs3ed MEXIy HUMU
JUIS ONUCAHHUsS MPOLIECCOB M SIBICHUH, B TOM 4YMCIIE NMPHU PELICHUH 33/ad U3 JPYTHX Yy4eOHBIX
MPEIMETOB U KYPCOB.

3.3. IlpeameTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILy 00y4YeHus
B 9 kiacce.

W3Bnekatb © mpeoOpa3oBbIBaTh HH(POPMALUIO, TPEACTABIEHHYI0 B Pa3IUYHBIX
UCTOYHUKAX B BUJE TaONMll, auarpamm, rpa@ukoB, MPECTaBIATh JaHHbIE B BHJE TaOIuI,
JrarpaMmm, rpa@ukos.

Pemarp 3agauu opraHu30BaHHBIM MEpeOOPOM BAPUAHTOB, a TaKXKE C HCIOJIb30BAHUEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

Hcnonb3oBaTh omnucaTelbHble XapaKTEPUCTUKH MJII MAacCUBOB UHCJIOBBIX JAaHHBIX,
B TOM YHCJIE CPEJHUE 3HAUYECHUS U MEPBI pACCEUBAHUS.

HaxoauTh yacTOThl 3HaY€HUI U 4YaCTOTHI COOBITHUS, B TOM YHUCIIE TIOJIb3YACh PE3yIbTaTaMU
MPOBEIEHHBIX U3MEPEHUN U HAOIFOACHUIA.



HaxoauTe BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YUEHHBIX OIBITaX, B TOM 4YHCJE B
OMBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMH, B CEPUSIX UCIBITAHUNA O MEPBOTO
ycnexa, B CepysaxX UCIbITaHUuN bepHyim.

HwmeTs nipeacTaBiieHue O CIy4aiiHOW BEJIMYUHE U O PACHPENEICHUH BEPOSITHOCTEH.

Hmets npencTaBieHne o 3aKoHe 0OJIbIINX YUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTHU B

CIly4yaifHON M3MEHUMBOCTH M O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJIE



4. TEMATWYECKOE IUDIAHUPOBAHME 7kJacc

KoauyecTBouacoB DJIeKTPOHHbIE

Ne HaumeHoBaHuepas3aejioB U TeM (ndpoBbIe)

n/n nporpaMmMabl Bcero KonTpoabubiepadorel  IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIEPECYPCHI
bubmuorexa [JOK

1 [IpeACTaBIICHAC ARHHELX ! 2 https://m.edso0.ru/7f415fdc
bu6mmoreka [IOK
2 OmHcareabas CraTueThica 8 . https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
3 City1aiiiias H3MCHHBOCT 0 . https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
4 Brexenne B Teopmio rpagos 4 https://m.edsoo.ru/7f415fdc
BepostHoCTh 1 yacToTa bubnnoreka [JOK
5 . 4 1
CJIy4aitHOrO COOBITHS https://m.edsoo.ru/7f415fdc
5 O06o0011eHne, cucTeMaTu3alus 5 5 bubmmoreka [JOK
3HAaHUU https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO YACOB I1O 34 5 5
ITPO'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 Knacc

KoaunyecTBO 4acon DJIeKTPOHHbBIE

Ne HaumeHoBaHuepas3aeioB U TeM R —

n/n MPOrpamMmbl Bcero KonTpoabubiepadorsl  IIpakTuyecknepadoTbl P
o0pa3oBaTejibHbIEPeCyPChI
bu6mmoreka [IOK

! Hostopetne kypea 7 wiacea 4 https://m.edsoo.ru/7f417fb2
5 OnucarenpHas CTaTUCTHKA. 4 bubnmoreka [JOK

PacceuBanue qaHHbIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK

3 Mroxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK

4 BeposiTHOCTB cllyualiHOTO COOBITHUS 6 1 https://m.edsoo.ru/7fA17fb2
bubmuorexa [JOK

> Breerme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK

6 Catysaiinsie cobbTiA 8 https://m.edso0.ru/7f417fb2
7 O06o0meHue, cucTeMaTru3anus 4 ” bubmuorexa [JOK

3HaHUU https://m.edso0.ru/7f417fb2

OBIIEE KOJIMYECTBO YACOB I1O 34 5 1

ITPOI'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 Knacc

KoaundecTBo uacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/ (undposbie)
MpOorpaMmsbl Bcero KonTpoabubiepadorsl  IIpakTuyecknepadoTbl
o0pa3oBaTejibHbIEPeCyPChI
bu6mmoreka [IOK
! Hosropernue kypea 8 Knacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DIeMEHTLI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpOSITHOCTD 4 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
4 )51 b 1
CHBITARIE bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> Coryuaifras semmmia 6 https://m.edsoo.ru/7f41a302
5 O06o01IeHre, CHCTeMaTH3 AN 10 1 bubmmoreka [JOK
3HAHUN https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 9
ITIPOIT'PAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

