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INOACHUTEJIBHASA 3AIIUCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O MIPEAMETA «MATEMATHKA»

PaGouas mporpamma mo Marematuke s oOydarommxcs S5—9 kiaccoB paspaborana Ha ocHoBe @exepanbHOTO
TOCYJapcTBEHHOTO 00pa3oBaTENIbHOTO CTaHJIapTa OCHOBHOTO 0OIIero oOpa3oBaHMs C yYETOM W COBPEMEHHBIX MHPOBBIX
TpeOOBaHMH, TPENBSBISIEMBIX K MaTeMAaTHUYeCKOMY OOpa3oBaHHIO, W TPAJWIHA pPOCCHHCKOrO 00pa3oBaHMs, KOTOpBIE
0o0ecrieunBaroT OBNAICHHE KIIOYEBHIMA KOMIICTEHIMSMH, COCTAaBIISIOIIMMH OCHOBY JUIS HENPEPHIBHOIO 00pa3oBaHUS U
CaMOpa3BUTHUS, a TAKXKE IIEIOCTHOCTh OOIIEKYIHTYPHOTO, IMYHOCTHOTO M II03HABATEIILHOTO Pa3BUTHS oOydarommxcs. B padoueit
IIporpaMMe y4YTeHBI Hjeu U nonokenns: KoHnenmuum pa3Butis MaTeMaTnieckoro oopazosanus B Poccuiickoit deneparmu.

B smoxy mmgpoBoii Tpancopmannu Beex cep 4eT0BEUECKOH A TeTbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM
4yesioBeKoM 0e3 0a30BOH MaTeMaTHYeCKOW MOJITrOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIIY)KHT OHOPHBIM MPEAMETOM ISl U3yYEeHUs
CMEXHBIX JUCIMIUIMH, a TIOCJE€ IIKOJBI pealbHOH HEeO0OXOJMMOCTBIO CTAHOBHTCS HENpPEpPhIBHOE 00pa3oBaHME, YTO TpeOyeT
TTOJIHOLIEHHOH 0a30BO# 0011e00pa30BaTELHOM MOITOTOBKH, B TOM YHCIIE M MATEMaTHYECKOW. DTO 00YCIIOBIEHO TEM, YTO B HaIlIN
JIHH PacTET YKCIIO MPOo(eccHii, CBI3aHHBIX C HEITOCPEICTBEHHBIM PIMEHEHNEM MaTeMaTHKU: U B cepe IKOHOMUKH, U B OM3Hece,
U B TEXHOJIOTUYECKHUX 00IACTSIX, U JTake B TYMaHUTApHBIX cepax. Takum oO6pa3om, KpyT IIKOJIBHUKOB, JJIsl KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAYMMBIM IPEIMETOM, PACIIHPSIETCSL.

[pakTrueckas Nojae3HOCT, MATEMATHKH O0YCIIOBIIEHA TEM, UTO € IIPeIMETOM SIBISIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPHI HAIIETO
MHpa: IPOCTPAHCTBEHHBIE POPMBI U KOJINYECTBEHHBIE OTHOIIEHHS OT MPOCTEUIINX, YCBANBAEMBIX B HETIOCPEJCTBEHHOM OIIBITE, /10
JOCTaTOYHO CJIOKHBIX, HEOOXOMMBIX JUIS PAa3BUTHS HAYYHBIX M MPUKIAJHBIX HJeH. be3 KOHKPETHhIX MaTeMaTUYeCKHX 3HAHUH
3aTpy/IHEHO IMOHUMAaHUE IPUHIMIIOB YCTPOWCTBA M WCIOJb30BAaHHUS COBPEMEHHOW TEXHUKH, BOCIPHATHE W HWHTEPIPETAIHS
pa3HoOOpa3HoOil COLMATBHOM, IKOHOMHYECKOW, MOJMTHYeCKOW HH(popManuu, MaaodpQeKTHBHA TOBCEJHEBHAS MpPAKTUYECKas
JeITeNIbHOCTh. KaXkIoMy 4esoBeKy B CBOEH JKM3HM MPHXOIMTCS BBIMOJIHITH Pacy€Thl M COCTABIATH alTOPHUTMBI, HAXOJUTh M
MIPUMEHSTH (POPMYJIBI, BIAJETh MPAKTHUYECKUMH TPHEMAMU T€OMETPUYECKUX M3MEPEHHH W MOCTPOSHHH, YUTaTh MH(OPMAIIHIO,
NPEACTaBJICHHYIO B BHUIC Ta6HI/II_I, JuarpaMm n Fpad)I/IKOB, KHUTb B YCJIOBUAX HCOHpe)IeJ'[éHHOCTI/I 1 IIOHUMATh BCpOﬂTHOCTHBIﬁ
XapakTep CIly4yalHBIX COOBITHH.

OmHOBPEMEHHO C pacimupeHueM chep MpUMEHEHHS MaTeMAaTHKH B COBPEMEHHOM OOINECTBE BCE Ooiiee BaKHBIM CTAHOBUTCS
MaTeMaTUYEeCKUH CTUIIb MBIIIJICHW A, HpOHBHHmmHﬁCﬂ B OHpe}IeHéHHbIX YMCTBCHHBIX HaBbIKaX. B nponecce n3y4eHust MaTeEMaTUKU
B apCCHall HpI/IéMOB 1 METOAO0B MBIIIJICHUA YCJIOBCKA €CCTCCTBCHHBIM o6pa30M BKITIOYAIOTCA UHAYKOUA U O€AYKIUSA, 0606I_I_IGHI/IG u
KOHKpE€TU3allyA, aHaJIiu3 U CUHTE3, KJ'[aCCI/I(bI/IKaLU/IH H cucreMaTtusanus, a6CTpaFI/IpOBaHI/IC H aHaJiorus. O6’beKTI)I MaTEMaTHYCCKUX
YMO3aKJIIOYEHHH, MPaBUJIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT MEXaHW3M JIOTHYECKHX IMOCTPOCHHH, CIIOCOOCTBYIOT BhIpabOTKE
yMeHus GopMyInpoBaTh, 00OCHOBBIBATh U JOKA3bIBATh CYKACHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MbILIICHHE. Bexymas poib
MIPUHAAIKUT MAaTeMaTHKE U B (POPMHUPOBAHMH AITOPUTMUYECKOH KOMIIOHEHTHI MBIIIJIEHHS U BOCIIMTAHUN YMEHUH eHCTBOBAaThH
0 3alaHHBIM aJITOPUTMaM, COBEPLICHCTBOBATH U3BECTHBIE M KOHCTPYHPOBaTh HOBBIE. B Ipoliecce pereHus 3agad — OCHOBOM
y4eOHON esATeNbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BHUBAIOTCS TAKXKe TBOPUECKas M IPUKJIAJHAS CTOPOHBI MBIIIUICHUSL

OOyueHne MaTeMaTuKe Aa€T BO3MOXKHOCTb Pa3BHBATh y OOYHYalOLIMXCS TOYHYIO, PallMOHATBHYIO M MH()OPMATHBHYIO PEdb,
yMEeHHE OTOMpaTh Hambojee MOIXOISIINE S3BIKOBBIC, CHMBOJIMYECKHE, TpaUuecKue CpeicTBa IJIs BRIPOKEHUS CYKICHUH U
HaIJIAHOTO MX MPEACTaBICHHUSL.

HeoOxoquMbBIM KOMIIOHEHTOM OOLIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHHH SIBJISIETCS OOIIee 3HAKOMCTBO C METOIJAMH
MIO3HAHUS NeUCTBUTENFHOCTH, IPEICTABICHHE O IIPeAMETE U METOAaX MaTeMaTHKH, HX OTIMYMI OT METOIOB IPYTHUX €CTECTBEHHBIX
U TYMaHUTAPHBIX HayK, 00 0COOCHHOCTSIX IPUMEHEHHU S MaTEMATHKHU JJIsl peLlIeHNs] HAyYHbIX U IPUKJIATHBIX 3a1a4. TakuM 00pa3om,
MaTeMaTu4eckoe 00pa3oBaHNe BHOCUT CBOW BKIJIAJA B (POPMHUPOBAHKE OOLIEH KYIbTYPhI YEJIOBEKA.

V3ydyeHne MaTeMaTUKH TaKKe CIIOCOOCTBYET ICTETHYECKOMY BOCHHMTAHHMIO YEJIOBEKA, MOHMMAHUIO KPacoThl M H3SIIECTBA
MaTEeMaTHYECKUX PACCYKICHUH, BOCIPHATHIO TeOMETPHIECKHUX (HOPM, YCBOCHHUIO HICH CUMMETPHH.

HEJX U OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O IPEJIMETA «MATEMATHUKA». 5—9 KJIACCBbI

[MpuoputeTHRIME LEIAMH 00y4YEeHH MaTeMaTHKe B 5—9 Kiaccax sBISIOTCS:

*  (OpMHpPOBaHHE LIEHTPAIBHBIX MAaTEMaTHUECKUX MOHATHH (YHCIO, BEIMYMHA, TeoMeTpHyecKas (urypa, mepeMeHHas,
BEPOATHOCTh, (YHKIMS), OOECIICUMBAIOIINX IPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMaTHYECKOTO 0Opa3oBaHUS
oOyJarommxcs;

"  [oJBeAeHHE OOYYAIOIMXCS Ha JOCTYIIHOM Ul HHX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3M MaTeMAaTHKH M OKPYKaloIIero
MHpa, TOHUMaHNE MaTeMaTHKH KaK YaCTH OOIIeH KyIbTyphl YeJIOBEUECTBA;

"  pa3BUTHE UHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydYaromuxcs, II03HAaBaTeNbHOW AaKTHBHOCTH,
HCCIIEZI0BATEIbCKUX YMEHUH, KPHTHYHOCTH MBIIUICHHS, HHTEpeca K H3YYCHUIO MaTeMaTHKH;

*  (opmHupoBaHHE (YHKIHOHAIFHOW MaTeMAaTHYECKOH IPAaMOTHOCTH: YMEHHS PaclIO3HABATH MPOSBICHHS MATEMaTHIECKUX
MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX JKM3HCHHBIX CUTYallMsIX W NIPH U3YYCHUH IPYIUX y4eOHBIX
NPEAMETOB, NPOSBICHHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEeH, (OpPMyIUpOBaTh WX Ha S3BIKE MAaTEMAaTHKU M CO3/IaBaTh
MaTeMaTHYECKHAE MOJICIH, TIPIMEHATh OCBOSHHBII MaTeMaTUIECKUH anmapar Uil peieH s IPaKTHKO-OPHEHTHPOBAHHBIX
3aJ1a4, HHTEPIPETUPOBATH U OLICHUBATH MTOJTYYESHHBIC PE3YIIbTAThI.

OCHOBHBIC JINHIH COJIEPKAHUS Kypca MaTeMaTHKH B 5—9 kiraccax: «Yuncna u BEUUCIEHU, «Anredpay («Anredbpanmdeckue
BBIpOXCHUS», «YpaBHEHHS M HepaBeHCTBa»), «DyHkuum», «l'eomerpus» («I'eomerpuueckne ¢GUTYpHl M WX CBOHCTBaY,
«M3MepeHne reoMeTpUIeCKUX BEIMYMHY), «BeposTHOCTh u craTncTrKay. [laHHBIC TMHUM Pa3BUBAIOTCS MapauleNIbHO, KaXIas B
COOTBETCTBUH C COOCTBEHHOI JIOTMKOH, OZIHAKO HE HE3aBUCHMO O/IHA OT APYTOH, a B TECCHOM KOHTAaKTe M B3aumoaeiicTeiun. Kpome



3TOT0, MX OOBEANHSIET JOTUUECKasi COCTABIISIIONIAS, TPAIUIIMOHHO MTPHUCYIIAas MaTeMaTHKE U IPOHU3BIBAIOIIAS BCE MATEMAaTHIECKUE
Kypcsl U cozaepxarensHble JuHUH. CdopmynupoBanHoe B DemepanbHOM TocynapCcTBEHHOM 00pa3oBaTeNbHOM CTaHIapTe
OCHOBHOIo 00mero o0Opa3oBaHus TpeOoBaHUE «yMETb ONEPUPOBATH IOHATUSAMU: OIpEAeNeHUue, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHUE PacllO3HABaTh UCTUHHBIC M JIOXKHBIE BBHICKA3BbIBAHUS, TPUBOJUTH IPUMEPHI U KOHTPIPUMEPBI, CTPOUTD
BBICKA3bIBaHUS M OTPHULIAHUS BBICKa3bIBAHMI» OTHOCUTCS KO BCEM KypcaM, a pOpMHpOBaHUE JIOTHYECKUX YMEHUH pacpe/iesnsieTcs
10 BceM rojiaM 00y4yeHHs Ha YpOBHE OCHOBHOI'O OOILET0 0Opa3oBaHuUs.

Conepxanne 00pa30BaHHs, COOTBETCTBYIOIIEE IIPEIMETHBIM pe3yibTaraM oOcBoeHHs I[IpumepHoil pabodeill mporpaMmsl,
pacripeielIEHHBIM I10 TojaM 00y4YeHUs, CTPYKTypHPOBaHO TAKUM 00pa3oM, YTOOI KO BCEM OCHOBHBIM, ITPUHIIMIHAIBHBIM BOITPOCaM
oOyyaromyecs: oOpallajich HEOJHOKPATHO, YTOOBI OBJIQJICHHE MAaTEMAaTHYECKHMH IOHSATUSMH W HaBBIKAMH OCYILECTBISIOCH
IOCJIEIOBATENIbHO U IOCTYIATEIbHO, ¢ COOMIOAEHHEM INPHHIMIA IPEeeMCTBEHHOCTH, a HOBbIE 3HAHHS BKIIOYAIUCh B OOLIYIO
CHUCTEMY MaTeMaTUYECKUX IPEICTABICHUN 00yJaIOIINXCS, PACIIMPSIsl U YITyOssist e€, 00pa3yst IPOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O IPEAMETA «<MATEMATHUKA»
B YYEBHOM IIVIAHE

B coorBerctBuM ¢ ®DenepanbHBIM T'OCYAapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro oOpa3oBaHHSA
MaTeMaTHKa SBJISCTCS O0S3aTeNbHBEIM MPEIMETOM Ha JAaHHOM YpoBHEe oOpasoBaHusa. B 5—9 kimaccax ydeOHBIA TpeaMeT
«MaTemMaTiKa TPAIUIIMOHHO U3YYaeTCs B PaMKax CJICAYIONIMX YU4eOHBIX KYypCOB: B 5—6 Kilaccax — Kypca «MaremaTnkay, B 7—
9 kmaccax — KypcoB «AJjreOpa» (BKIIOYasi 3JIEMEHTBHI CTATUCTUKU M TeOpHH BeposTHocteil) m «['eometpus». Hacrosiueit
MIPOTrPaMMOii BBOJIUTCSI CAMOCTOSITENBHBIN YUeOHBII Kypc « BepoSTHOCTh M CTATHCTHKAY.

Hacrosimelt mporpamMmoii npegycMmaTpuBaeTcsl BbIIENIeHHE B yu4eOHOM IUIaHe Ha M3y4YeHHEe MaTeMaTHKH B 5—6 kiaccax 5
yueOHBIX YaCOB B HEAEJIO B TEUEHUE KAXKJOro roja o0ydeHus, B 7—9 kiaccax 6 y4eOHBIX 4acOB B HEJEJIO B TEUCHHE KaXJI0TO
rozaa o0y4eHwust, Bcero 952 yueOHbBIX yaca.

Tematnueckoe IUIaHUPOBaHKWE YYEOHBIX KYpPCOB M PEKOMEH/IyeMOe paclpeesieHue y4eOHOro BPEMEHHW U W3y4YeHUs
OTZAEIBHBIX TEM, IPEIJIOKEHHBIE B HACTOALIEH MporpaMme, HaJo0 paccMaTpUBaTh KaK IPUMEPHbIE OPUEHTHUPBHI B IOMOILb
COCTaBUTEIIIO0 aBTOPCKOM pabouell mporpaMMbl U MPEXJEe BCEr0 yUUTeNr0. ABTOp paboueil mporpaMmmbl BIIpaBe YBEIUYUTh MIIH
YMEHBILHTH MPEUI0KEHHOE YHCIIO YUeOHBIX YaCOB HA TEMY, YTOOBI YIITyOHTHCS B TEMATHKY, OOJIee 3aMHTEPECOBABIIYIO YUEHHKOB,
WIM HalpaBUTh YCHJIHMs Ha NpEOoJoNieHHe 3aTpyaHeHuil. JlomycTnMo Taxke JOKaJIbHOE MepepacrpesielieHie U NepecTaHOBKa
AJIEMEHTOB COJIEpP)KaHUSI BHYTPU JaHHOro kiacca. KoaM4yecTBO MPOBEPOYHBIX PabOT (TEMATUYECKHUH M UTOTOBBIH KOHTPOJIb
Ka4yecTBa YCBOCHHS Y4eOHOro MaTepuasa) 1 UX TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pabOThI, TECTHI) OCTAIOTCS HA YCMOTPEHUE
yunutens. Taxke yuuTenb BOpaBe YBEIMYMTh MM YMEHBIIMTh YUCIO y4eOHBIX 4acoB, OTBEAEHHBIX B IlpumepHoil paboueit
nporpamMMme Ha 0000IIeHHe, TOBTOPEHUE, CHCTEMaTH3aINI0 3HaHHI 00yYarouxcs. EqMHCTBEHHBIM, HO IPUHIMITUATIBHO BayKHBIM
KpHUTEpUEM, SIBIISIETCS JOCTUKEHUE PE3YJIbTATOB O0yUEHHs, yKa3aHHBIX B HACTOSILEH ITporpaMMe.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHU S
YUYEBHOI'O IPEIMETA <MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA
OcBoenmne yaeOHOr0 IpeMera « MaTteMaTHka» JOIKHO 00eceunBaTh JOCTHKEHHE HA YPOBHE OCHOBHOTO 001IIero oopa3oBaHus
CJIEAYFOUIMX IMYHOCTHBIX, METAIPEIMETHBIX M MPESIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTATOB:

JJMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATHI OCBOEHHUS IIPOrPaMMBbI Y4eOHOTO TpeMeTa «MaTeMaTnKay XapaKTepH3yIOTCS:

ITaTproTHYecKoe BOCIINTaHME:

MPOSIBJICHUEM HMHTEpeca K MPOILIOMY M HACTOSIIEMY POCCUUCKON MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHIXKEHUSIM
POCCHIMCKMX MaTeMaTHUKOB M POCCHHUCKOM MaTeMaTH4YeCKOW IIKOJIbI, K UCIOJb30BaHUIO ITUX JOCTHXKEHUU B JAPYTUX HAayKax U
MIPUKIIAHEIX cdepax.

I'paknanckoe U 1yXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 0053aHHOCTEH IpaXkIaHUHA U PeaTU3aIliH €T0 TIPaB, IPESJACTABICHUEM O MATEMAaTHICCKAX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SABJICHHIA, TPOISTYP TPasKIAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U IIP.); TOTOBHOCTHIO
K OOCYXICHUIO 3THUYCCKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMCHEHHUEM JOCTH)KCHUM HAyKH, OCO3HAHHWEM Ba)KHOCTH
MOpaJIbHO-3TUYECKUX IMPUHIIUAIIOB B IESITEIBHOCTH YYEHOTO.

Tpynosoe BocnuTaHue:

YCTAaHOBKOW HA aKTUBHOE Y4YacTHE€ B PEIICHUH MPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKOW HaPaBJI€HHOCTH, OCO3HAHUEM BaXKHOCTH
MaTEeMaTHYeCKOT0 00pa30BaHUs Ha MPOTSHKCHUU BCEH HM3HU JJIs YCIEIHON Mpo(heCCHOHANBHON NEATSILHOCTH U PAa3BUTHEM
HEOOXOUMBIX YMECHHUI; OCO3HAHHBIM BBIOOPOM U MIOCTPOCHUEM UHAWBUYAILHOW TPACKTOPHU 00pa30BaHUS U XK U3HCHHBIX IJIAHOB
C Y4éTOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH.

creTnyecKoe BOCIUTAHUE:

CIOCOOHOCTBIO K AMOIMOHAILHOMY U 3CTETHYECKOMY BOCIIPHATHIO MATEMAaTHUECKUX 0OBEKTOB, 33144, PELICHHN, PACCYKACHHIA;
YMEHHIO BUETh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTH HAYYHOI'0O INO3HAHUSA:

OpHUEHTAIIMEH B IESTENBHOCTA HA COBPEMEHHYIO CHCTEMY HAay4YHbBIX PEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
YeNoBeKa, MPUPOJbI U OOIIECTBa, MOHMMAaHHEM MaTeMaTHYeCKOW HayKd Kak cepbl YeIOBEHECKOW JAeATENbHOCTH, JTAaloB €€
pa3sBUTUS M 3HAYMMOCTH [UIS Pa3BUTHs LMBUIIM3ALMM; OBIAJCHUEM SI3IKOM MAaTEMAaTHKH M MaTEMAaTH4eCKOM KyJIbTypoH Kak
CpEJCTBOM ITO3HAHUS MHUPa; OBJIAICHUEM ITPOCTCHIIIMMH HaBbIKAMHU HCCIIEA0BATEIILCKOM ESITENBHOCTH.

Ddusnyeckoe BOCIIMTAaHHE, (l)Ole/lp()BaHﬂe KYJbTYPbI 310POBbA H SIMOLIUOHAJIBHOI'O 6J'lal"0ﬂ0.]'ly'-ll/lﬂ:

TOTOBHOCTBIO IPUMEHATh MaTEMAaTHUECKIE 3HAHNS B HHTEPECAX CBOETO 3/10POBbS, BEICHHS 3/10POBOT0 00pa3a *KU3HHU (310POBOE
nUTaHue, cOalaHCHPOBAHHBIA PEXUM 3aHATHH M OTIbIXA, PeryJsipHas (u3nuyeckas aKTHBHOCTB); C()OPMHPOBAHHOCTHIO HAaBBIKA
pedexcun, npu3HaHUEM CBOETO IpaBa HA OIIMOKY U TAKOTO e IIpaBa APYroro 4ejJoBeka.

IK0JI0rHYeCcKOoe BOCIIUTAHUE:
OpHeHTalluel Ha NMPUMEHEHHe MaTeMaTUYeCKUX 3HAHWH IS pemieHHs 3a7ad B 00JIACTH COXPAHHOCTH OKPY)KAIOLIeH Cpempl,

TJTAHUPOBAHHUSI IIOCTYTKOB U OIIEHKH UX BO3MOXKHBIX ITOCJIEICTBUIL ISl OKPYIKaroIIel cpe/ibl; 0CO3HAHUEM TII00AIBFHOTO XapaKkTepa
9KOJIOTMYECKUX MPOOJIEM M ITyTeH UX pEIIeHNSI.
JIn4HOCTHBIE pe3yJbTaThl, 00ecneYUBaIOLIe AANTALUIO 00YUaIoIerocsi K M3MEeHsII0LHMCSI YCJIOBHSIM COLUAIBLHON U PUPOAHOI cpeabI:

TOTOBHOCTBIO K IEHCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, ITOBBIILIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTHU Y€pe3 IMPAKTUUYECKYIO
JeSITeIFHOCTD, B TOM YHCJIE YMEHHE YUUTHCS Y APYTHUX JIONEH, TPHoOpeTaTh B COBMECTHON JESITENHHOCTH HOBBIE 3HAHUS, HABBIKH
M KOMIIETEHIIUM U3 OIIbITa APYTHX;

HE0OX0MMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHHI, B TOM 4YHUCIie (pOPMYIHPOBATH UICH, MOHATHS, TUIIOTE3bI 00 0OBEKTAX U
SIBIICHUSIX, B TOM YHCJIe paHee He U3BECTHBIX, OCO3HABATh Ae(PUINTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIIaHUPOBATH CBOE
pa3BUTHE;

CITOCOOHOCTBHIO OCO3HABATH CTPECCOBYIO CHTYaIlNIO, BOCHPUHUMATH CTPECCOBYIO CHTYalIO KaK BBI30B, TPEOYIOIWMA KOHTPMED,
KOPPEKTHPOBATH IPUHIMAEMBIC PEIICHNS U JeUCTBIHS, (YOPMYIHPOBAThH M OLIEHUBATh PUCKA U ITOCIEACTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIE pe3yJbTaThl OCBOSHHS IPOrPaMMBI Y4eOHOro mpeamera «MaTeMaTHKa» XapaKTepU3yIOTCs OBJIaJeHHEM
VHUBEPCATIbHBIMU  NO3ZHABAMENbHbIMU  OCUCTGUAMY, VHUBEPCATLHLIMU KOMMYHUKAMUGHBIMU OCLCMBUSMU U YHUBEPCATbHbIMIUL
PeyiAmuGHbIMU OCUICBUIMU.

1) VHusepcanvhvie nosnasamenshwvle Oelicmsus obecneuusarom Gopmuposanue 0OA308bIX KOSHUMUBHBIX NPOYECCO8
obyuarowuxcsa (0ceoeHue Memoo08 NOHAHUSL OKPYICAIOWe20 MUpa, NPUMEHeHUe J02UYeCKUX, UCCTe008AMENbCKUX onepayull,
yMeHutll pabomams ¢ uHgopmayuet).

Ba3oBble JJorn4ecKue 1eicTBUA:

" BBIAIBJIAITD U XAPAKTEPU30BATH CYHICCTBCHHBIC IMPU3HAKU MATCMATHYCCKUX 06'LGKTOB, HOHﬂTHﬁ, OTHOIIICHHU I MCKAY
IIOHATHUAMU, q)OpMyJ'II/IpOBaTB OIIpEACICHU A HOHHTHﬁ; YCTaHaBJIMBATb CyHICCTBeHHLIﬁ HIPpU3HAK Knaccndpm(aunn,
OCHOBAHHUA IJIA O606HI€HI/I$I 1 CPABHCHUS, KPUTCPHUU TPOBOJAMMOTI'O aHAJIM34a,



" BOCIIPUHUMATD, (1)OpMyJ'II/IpOBaTL n Hp€06pa3OBI)IBaTL CYXKACHUA: YTBECPAUTCIIBHBIC W OTPULATCIIBHBIC, CIWHUYHBLIC,
YaCTHBIC U O6IIII/I€; YCJIOBHBIC,

" BBIABJIAATD MATCMATHYCCKUEC 3aKOHOMEPHOCTH, B3aUMOCBA3M W HNPOTHUBOPCUYUSA B (baKTaX, JaHHBIX, Ha6H}OHeHI/I$IX u
YTBCPIKACHUAX, IPpCAJIaratb KpUTCPpUU JId BBIABIICHUA SaKOHOMepHOCTeﬁ u HpOTHBOpe‘IHﬁ;

" ACJIaThb BbIBOABI C UCIIOJIB30BAHUEM 3dKOHOB JIOTUKU, ACAYKTHBHBIX U MHAYKTHBHBIX YMO3AaKJIHOYCHHUU, YMO3AKIIOUCHUU
110 aHAJIOTHH,

" pa361/1paTL J0Ka3aTCjIbCTBa MaTCMaTHUYCCKUX yTBep)KZ[eHI/II\/’I (HpHMBIe n oT HpOTI/IBHOFO), MMPOBOAUTL CaMOCTOSATCIIbHO
HCCJIOKHBIC JO0Ka3aTCJIbCTBa MATCMATHUYCCKHX (I)aKTOB, BBICTpAMBATL ApPrymMeHTAaluio, IMPUBOAUTL TPHUMEPLI U
KOHTPHPUMCEPHI; 000CHOBBIBATL COOCTBEHHEIE pacCyKJaACHUs,

- BI)I6I/IpaTI) croco0 peuieHus yqe6H0171 3a1a4un (CpaBHI/IBaTL HECKOJIbBKO BAapHAaHTOB PpCUICHUS, BLI6I/IpaTL HanOolee
HOZ[XOZ[HIJ_II/Iﬁ C y‘léTOM CaMOCTOATCIBbHO BBIACIICHHBIX KpI/ITepI/IeB).

Ba3zoBble HcciIe10BaTEeILCKUE TeHCTBUS:

"  JCIOJIB30BaTh BOIPOCHI KaK HCCIENOBAaTEIbCKAN WHCTPYMEHT INO3HAHHMS; (OpMYJIMPOBAaTh BOMNPOCH, (PUKCHpYIOIIME
MPOTUBOpEYHe, IMpo0IeMy, CaMOCTOSTENbHO YyCTaHABIMBaTh KMCKOMOE M JaHHOe, (OpPMUPOBATh THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

- MNPOBOAUTL IO CaAMOCTOATECIBHO COCTABJICHHOMY IIJIaHYy HECJIOKHBIN OKCIICPUMCHT, HEOOIBIIO0E HUCCJICIOBAHUC II0
YCTaHOBJICHHUIO 0COOEHHOCTEN MaTEMAaTHYECKOTO 06’BGKT8, 3aBUCHUMOCTEN 00BEKTOB MCKIY 0060171;

" CaMOCTOSTENILHO (POPMYJIHUPOBATH OOOOIICHUS U BHIBOJABI IO PE3yJbTaTaM MPOBEAEHHOTO HAOIOACHUS, UCCIICIOBAHMS,
OIICHUBATh IOCTOBEPHOCTH MOJITYYCHHBIX PE3yJIbTATOB, BHIBOJIOB M 00OOIIICHMIA;

®  IIPOTrHO3UPOBATH BO3MOXKHOE pa3BUTHE IIPOLIECCA, @ TAKXKE BBIABUTATh IIPEAIIOI0KEHUS O €I0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ nundopmanueii:

" BRUIIBJIATH HEJIOCTATOYHOCTh M U30BITOYHOCTH HH(OPMALINH, TAHHBIX, HEOOXOAUMBIX IS PELICHUS 3aauH;

»  BpIOMpaTh, aHAIM3UPOBATh, CHCTEMATH3UPOBATH M HWHTEPIPETHPOBATH HMH(OPMAIMIO PA3TUYHBIX BHIOB W (OpM
IIPEACTABICHUS;

*  BBIOMpaTh QopMy HpeacTaBIeHUS MH(OPMAIMK M MIUTIOCTPUPOBATH pEllaeMble 3aJaud CXeMaMH, JuarpaMMaMH, HHOM
rpaduKOi U UX KOMOMHAITUSIMH;

"  OIEHMBATh HAAE&KHOCTH HMHQOPMAIMK 10 KPUTEPHUAM, TPEUIOKEHHBIM YyUYHTENeM MM COOPMYIHPOBAHHBIM
CaMOCTOATCIIBHO.

2) Vnueepcanvhvie KommyHnukamugHole Oelicmsusi 06ecneuusarom chopmuposanHocms COYUAIbHbIX HABbIKOG 0OYUAIOUUXCSL.
Oo0menne:

"  BOCIIPHHUMATH U (HOPMYJIHPOBATH CY>KACHHS B COOTBETCTBUH C YCIOBUSMH U LIEJISMH OOILIEHUS; SICHO, TOYHO, TPAMOTHO
BBIp@XKaTh CBOIO TOYKY 3pPEHMSA B YCTHBIX M INHMCbMEHHBIX TEKCTaX, JaBaTh IIOSCHEHHS IO XOAYy pPELICHHUs 3aJadyH,
KOMMEHTUPOBATH I10JIyYE€HHBIN pe3yJIbTaT;

" B Xoj/ie 00CYXJCHUS 33/1aBaTh BOIPOCHI 110 CYLIECTBY 00CYKAaeMOil TeMbI, MPOOJIEMBI, pelaeMoi 3aJa4u, BbICKa3bIBaTh
HJeH, HalleJCHHbIE Ha IOMCK PEIICHHMS; COIIOCTABIISITh CBOM CYXICHMSA C CY)KICHUSIMH JPYIMX YYaCTHMKOB JIUaJora,
00Hapy»XHMBaTh Pa3IMYME M CXOJCTBO MO3UIMI; B KOPPEKTHOM (opme GopMyTUpOBaTh Pa3HOIIIACHS, CBOU BO3PAIKCHUSI;

"  [IPEACTAaBIAThH PE3YJbTATHI PELICHHS 33/1a4H, YIKCIIEPUMEHTA, UCCIIeI0BAHUS, IPOEKTA; CAMOCTOSATENLHO BRIONPATh (hopMaT

BBICTYIUICHHS C YYETOM 3a]1a4 IPE3EHTAIlMH H OCOOCHHOCTEH ayIUTOPUU.
CoTpyaHHYECTBO:

" [OHMMaTh U HCIOJB30BAaTh INPEHUMYLIECTBA KOMAaHIHOW W WHIMBUAYaNbHOW pabGOThl NpH pEIIeHHH YYeOHBIX
MaTeMaTHYECKUX

"  3aJa4; NPUHUMATh LeJb COBMECTHON NEATEeIBHOCTH, IUIAHHUPOBATH OPTaHHU3ALUI0 COBMECTHOH Pa0OTHI, pacmpelemsTh
BUJBI pabOT, JOTOBAPHUBATHCS, 00CYKIATh IPOLIECC U Pe3yIbTaT paboThL 0000IIaTh MHEHHS HECKOIBKHUX JIOCH;

"  y4acTBOBATh B IPYMIIOBBIX popMax paboThI (00CYXIeHMS, 0OMEH MHEHHSIMH, MO3TOBBIC HITYPMBI U JI.); BBIIOJIHSATH CBOIO
4acTh paboThl U KOOPAMHUPOBATH CBOM NESHCTBUS C IPYTHMH WICHAMH KOMAHJIBI, OLICHHUBATh Ka4YeCTBO CBOETO BKJIAJA B
OOIIHIA TPOAYKT MO KPUTEPHSIM, CHOPMYTHPOBAHHBIM YIACTHHKAMU B3aUMOJEHCTBHSL.

3) Yuueepcanvuvle pezynamuensie deticmaus obecneuugarom QopMuposanue CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG
JAUYHOCTIU.
Camoopranuzauusi:

" CaMOCTOATENFHO COCTAaBIIATH IUIAH, aJTOPUTM PEUICHHS 3a7adu (WIH €ro YacTh), BEIOMPATh CIIOCO0 PEHmIeHUs C YIETOM
HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATH BAapHAHTHI PELICHUH C
y4€TOM HOBOH MH(OPMALIUH.

CaMOKOHTPOJIb:

"  BIIAQAETH CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOIecca U pe3yIbTaTa PeIIeHNs MaTeMaTHIECKOH 3a/1a4H;

"  [IpeABHJAECTH TPYAHOCTH, KOTOPBIE MOTYT BOSHMKHYTH NPH PEIICHUH 3a/laul, BHOCUTh KOPPEKTUBHI B NEATEIBHOCTH Ha
OCHOBE HOBBIX OOCTOSITENILCTB, HAl/ICHHBIX OIMIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

"  OIICHMBATh COOTBETCTBHE PE3YJIbTATA JIESTEIHHOCTH MOCTABICHHOHN LEJIM M YCIOBUSIM, OOBSCHSTH IIPHYMHBI JOCTHKECHHS
WJIN HEJOCTIDKEHHS 1€, HaXOANUTh OLIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTaThl ocBoeHUs [IpuMepHOii pabodel mporpaMMBbl 10 MaTeMaTHKE TIPEICTABIEHBI 110 TOAaM OOydYeHus B
CIEeIYIOIMX pa3jienax MporpaMMbl B paMKax OTAEIBHBIX KypcoB: B 5—O6 kiaccax — Kypca «MaTtemaTuka», B 7—9 kinaccax —
KypcoB «Anrebpa», «['eomeTpus», «BepoITHOCTb U CTaTHCTHKAY.

Pa3BuTHeE TOrMUECKUX MPEICTaBICHUH 1 HABBIKOB JIOTHYECKOTO MBIIIJIEHHSI OCYIIECTBIISIETCS Ha MPOTSDKEHNH BCEX JIET 00ydIeHHs
B OCHOBHOH HIKOJ€ B paMKaX BCEX Ha3BaHHBIX KypcoB. IIpenmonaraercs, 4yTo BBITYCKHUK OCHOBHOW IIKOJIBI CMOXET CTPOUTH
BBICKA3bIBAaHUS M OTPHLAHMS BBICKA3bIBAaHUH, PAcIO3HABaTh HCTHHHBIC UM JIOKHBIE BBICKA3BIBAHUS, MPHUBOIUTH HPUMEPH H
KOHTPIIPUMEDBI, OBJIAAEET MOHATUAMU: OIpPEIENICHUE, aKCHOMa, TEOPEMa, TOKAa3aTelNbCTBO — M HAYUYMTCS MCIIONB30BaTh UX IPU
BBINOJIHEHUH YYEOHBIX M BHEYUEOHBIX 3a/1a4.



PABOYASA NPOTPAMMA YYEBHOI'O KYPCA «MATEMATHUKA». 5—6 KJIACCBI

HEJA U3YYEHUSA YYEBHOI'O KYPCA
[IpUOPUTETHBIMH LIETAMH 00yUYCHHS MaTEMaTHKe B 5—6 Kiaccax sIBISIOTCS:

" OpONOIKEHHE (OPMHUPOBAaHHS OCHOBHBIX MATeMATHYCCKUX MOHATHH (YKCIIO, BEMYMHA, TeOMeTpuueckas (urypa),
o0ecreyrnBarOIUX MPEEMCTBEHHOCTh M MEPCIICKTHBHOCTD MaTEMATHYECKOT0 00pa30BaHUs 00yYarOIUXCS;

"  pa3BUTHE HWHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYy4YalolIUXCs, [O3HABATEIBHONW AaKTHBHOCTH,
HCCIIEJIOBATEIbCKUX YMEHUI, HHTEpeca K H3yYCHHIO MaTeMaTHKH;

"  [OJBEACHHE OOYYAIOIMXCS Ha NOCTYIHOM UL HUX YPOBHE K OCO3HAHMIO B3aHMOCBSI3H MAaTEMAaTHKH U OKPYKAIOIIETro
MHUpa;

*  (opMupoBaHHE (YHKIMOHAIBHON MATEeMATHUECKOW IPAMOTHOCTH: YMEHHS PaclO3HAaBaTh MaTEeMATHUECKUE OOBEKTHI B
peasbHBIX KU3HEHHBIX CHTYAIIHsAX, IPUMEHITh OCBOCHHBIC YMEHHS JUIS PEIICHUS MPaKTHKO-OPUEHTHPOBAHHBIX 3a/ad,
HHTEPIPETUPOBATH MOTYYCHHBIC PE3YJIbTATHI M OLICHUBATH UX HA COOTBETCTBHE MPAKTHYECCKOM CHUTYaIIUH.

OcCHOBHBIE JIMHUM COZEpXKaHHUS Kypca MaTeMaTHKd B 5—6 Kiaccax — apu@MeTHYecKas M T'€OMETpUYECKas, KOTOpbIE
Pa3BUBAIOTCS MapalIeNbHO, KaXK/asi B COOTBETCTBHH C COOCTBEHHOI JIOTHKOH, OZJHAKO, HE HE3aBUCUMO OJTHA OT APYTOM, a B TECHOM
KOHTAaKTe U B3auMOJIEHCTBUH. TakKe B Kypce MPOMCXOUT 3HAKOMCTBO C AJIEMEHTaMH aJIreOpbl M OMUCATENBHON CTATHCTHKH.

Nzyuenne apudmeTHyeckoro Marepualia Ha4MHAETCS CO CUCTEMATH3allMM M Pa3BUTHs 3HAHMHA O HATYPaJbHBIX YHCIaX,
MOJTyYeHHBIX B HayalbHOW IKosie. [Ipn 3TOM COBEpLIEHCTBOBAaHHE BBIYMCIHUTENLHOH TEXHHUKH W (OPMHUPOBAHHE HOBBIX
TEOPETHUECKUX 3HAHUH COYETAETCS C Pa3BUTHEM BBIYMCIMTEIBHON KYJIBTYpbI, B YACTHOCTH C O0YYEHHEM IPOCTEH IINM IpréMamM
MPUKUIKA U OLEHKU pe3yJbTaTOB BBIUMCICHUH. M3ydeHue HaTypaJbHBIX YHCENl MPOJOIKaeTcss B 6 Kilacce 3HAKOMCTBOM C
Ha4aJIbHBIMU MOHSTUSAMH TEOPUH JETUMOCTH.

Jpyroit KpynHbIi 6JI0K B coiepkaHiK apu(MeTHUECKOH JIMHUK — 3TO Apoou. Hauano nzyueHust 0ObIKHOBEHHBIX M AECATUYHBIX
Jpo0Oeil OTHECeHO K 5 Kiaccy. DTO MEpBbI dTall B OCBOSHWHU APOOEH, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH,
NOHATUSAMH TeMbl. [Ipu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX APOOEi B MOJHOM 00BEME MpPEALIeCTBYET U3YyUCHHUIO JIECATHUHBIX
npo0ei, 4To 11es1eco00pa3Ho ¢ TOYKH 3PECHUS JIOTHMKH M3JIOKEHHS YMCIIOBOM JIMHUHU, KOTJA MpaBHia JCHCTBUM C ACCATHYHBIMH
JpOOSIMHA MOKHO OOOCHOBATH YK€ N3BECTHBIMH JITOPUTMaMH BBIIOJIHEHHUSI ISHCTBII C OOBIKHOBEHHBIMH JIpO0SIMU. 3HAKOMCTBO C
JACCATUYHBIMU )lp06$[MI/I pacHIpuT BO3MOKHOCTHU AJIs1 TIOHMMAaHUA O6y‘laIOHlI/IMI/IC${ IMMPUKIIaJHOTO MPUMEHECHUA HOBOM 3amucu npu
U3YUYCHUH JAPYTUX MPEIMETOB M MPH MPAKTUYECKOM HCIONIb30BaHuH. K 6 kilaccy oTHECEH BTOpPOM 3Tam B U3y4eHUH JApoOeit, rie
MMPOUCXOAUT COBCPUHICHCTBOBAHMWEC HABBIKOB CpPAaBHCHUA U npeo6pa3013aH1/m )1p06e1?1, OCBOCHHEC HOBBIX BBIYHCIHUTCIBHBIX
aJITOPUTMOB, OTTAYMBAHWE TEXHWKU BBIYMCIICHUH, B TOM YHCIE 3HAYCHWH BBIPAKCHWH, COAEPXKAIUMX M OOBIKHOBEHHBIC, M
JeCATUYHbIE IpOOH, YCTAHOBICHUE CBA3EH MEXITy HUMH, PacCMOTpPEHHE NPHEMOB PelleHNUs 3aad Ha apobu. B Hayane 6 kmacca
IIPOMCXOAUT 3HAKOMCTBO C IIOHATHEM IIPOLICHTA.

Oco0EHHOCTBIO U3YUCHHUS TIOJIOKUTENBHBIX U OTPULIATETBHBIX YHCEN SABIAETCS TO, YTO OHHM TAaKXKe MOT'YT PacCMaTpPHBATLCS B
HECKOJIBKO 3TanoB. B 6 kiacce B Hauayie u3y4yeHusi TeMbl «IlojoxuTenbHble U OTPHLATENbHBIC YHCIAa» BBIACIACTCS MOATEMA
«lenple unciaa», B paMKax KOTOpOW 3HAKOMCTBO C OTPHUIATENbHBIMM YHCIAMU U JCHCTBUSAMH C IIOJIOKHTEIBHBIMU H
OTPULIATEIbHBIMI YHCIAMH IPOUCXOJUT HA OCHOBE COJEPXKATEIBHOIO MOAXOJAa. JTO IO3BOJIAET HA JOCTYITHOM YPOBHE
MTO3HAKOMUTh YYaIUXCs MPAaKTHUYECKH CO BCEMU OCHOBHBIMH TOHATHSAMM TEMBI, B TOM YMCJIE€ U C IpaBHJIaMU 3HAKOB IPH
BBITIOJIHEHUH apu(METHIECKHX AeiicTBUi. M3yueHne pauoHaIbHBIX YHCE Ha ATOM He 3aKOHYHUTCH, a OyAeT IPOJOIDKEHO B Kypce
anreOpbl 7 Kiacca, 9TO CTaHEeT CIeXYIOIM MPOXOAOM BCEX IPHHIMITHAIBHBIX BOIPOCOB, TEM CaMbIM pa3/elieHHe TPYAHOCTEH
o0bJieryaeT BOCIIPUATHE MaTepHalla, a pacipesiesieHie BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH MPHOOPETaeMbIX HABBIKOB.

[Ipu oOyueHHM pEIIeHNIO0 TEKCTOBBIX 3a7a4d B 5—6 Kilaccax HCIHOJIb3YIOTCS apru(MeThdeckue mpuéMbl perieHus. TeKCcToBbie
3aJ]a4y, peliacMble MU OTPaOOTKE BBIYMCINUTENBHBIX HABBIKOB B 5—06 Klaccax, pacCMaTpPHBAIOTCS 3aJayd CICOYIOIIMX BHIOB:
3aJauy Ha JBI)KEHHE, HA YacTH, Ha MOKYIIKH, HAa pab0Ty M IPOU3BOAUTEIBHOCTD, HA MPOLEHTH, HA OTHOLIEHHUS U IPOMOPLUH.
Kpome Toro, oOyuaronuecs 3HaKOMATCA ¢ MPHEMAaMH pelIeHHs 3aaad 1epe0opoM BO3MOXKHBIX BapHaHTOB, ydaTcsi paboTaTh C
nHpOpMaIKeii, TPeICTABICHHON B JopMe TaOIUI[ MK AUATPAMM.

B TlpumepHoii paboueii mporpamMme MpPeayCMOTPEHO (HOPMHUpPOBAHKE MPOMEAEBTHUSCKIX aNTreOpandecKux MpeICTaBICHUI.
BykBa Kak CHMBOJI HEKOTOPOTO dYKCIa B 3aBHCHMOCTH OT MaTeMaTHYECKOrO KOHTEKCTa BBOAWTCSA IIOCTENEHHO. bykBeHHas
CHUMBOJIMKA MIMPOKO HCIIONB3YETCS MPEXKIE BCETO UL 3allMCH OOIINX YTBEP)KACHUH W MPEIIOKeHUH, GOpMyI1, B YaCTHOCTH IS
BBIYUCIIEHUS TEOMETPHUYECKUX BEINYIHH, B KAUECTBE «3aMECTHUTEIISD YUCIIA.

B kxypce «Marematukm» 5—6 KI1accoB IPEACTaBICHA HAIJIAHAS TCOMETPHS, HAallPaBJICHHAS HA Pa3BUTHE 0OPa3HOT0 MBIIILICHHS,
IIPOCTPAHCTBEHHOTO BOOOpPaXEHMsI, H300pa3UTENBHBIX YMEHHMH. OTO B@XKHBIM J3Tall B M3YUYCHHMH TICOMETPUH, KOTOPBIH
OCYIIECTBIIETCA HA HAIISAHO-TIPAKTHYECKOM YPOBHE, ONMHMPAETCsl HAa HAIIAJHO-00pa3HOE MBIIUICHHE oOydaromuxcs. bonpmmas
pOIb OTBOAMTCS MPAKTHYECKOH JESTENbHOCTH, OIBITY, 3KCIICPHMEHTY, MojenupoBaHuio. OOydarommecs 3HAKOMSTCS C
T€OMETPUIECKIMHU (PUTYPaMH Ha IIOCKOCTH M B IIPOCTPAHCTBE, C NX MIPOCTEHIIIMMHI KOH(HUTYPAIMSIMH, ydaTcs H300pakaTh UX Ha
HEJIMHOBAHHOW M KJIEeT4aTOl Oymare, pacCMaTpHUBAIOT MX MPOCTEHIINE CBOMCTBA. B mporecce M3ydeHHs HATISAHOW TE€OMETPUH
3HAHUS, MTOJTyYeHHbIE 00YJarONMMICS B HAYAIBHOHN IIKOJIE, CHCTEMAaTH3HPYIOTCS M PACIINPSIFOTCSL.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

CoryacHo y4yeOHOMY IUTaHy B 5—6 Kiaccax M3y4aeTcsi MHTETPHUPOBAaHHBIA mpeameT «MartemaThka», KOTOPBI BKIIIOYAET
apu(MeTHUEeCKNii MaTepHual U HaTrJBSHYI0 TEOMETPHIO, a TaKkKe MPOINEIEBTHUECKHE CBEACHUS U3 aureOphl, SIEMEHTHI JIOTUKH 1
HayaJsa ONHUCaTeIbHON CTAaTUCTUKH.

VY4eOHbIi TUIaH Ha U3ydYEeHHE MAaTEMAaTHKU B 5—O6 Kilaccax OTBOAUT HE MeHee 5 ydeOHBIX 4acoB B HEJETIO B TEUEHHE KaXKJIOTO



roga o0yueHwus, Bcero He MeHee 340 yueOHBIX 4acoB.

COAEPKXAHUE YYEBHOI'O KYPCA (ITO 'OJAAM OBYYEHUS)
5 kaace

Hamypansnste uucna u nyno

HarypansHoe umcno. Psan Harypanmsbix umcen. Yucio 0. M3o0pakeHne HaTypanbHBIX YHCENl TOYKaMH Ha KOOPJWHATHOMN
(uncnoBoit) MPSMOH.

[o3ummonnast cucrema cuncieHus.. PUMcKas Hymepanusi Kak NpUMep HEMO3MIMOHHOM CHCTEMBI cuucieHus. JlecsTndHas
CUCTEMa CUUCIICHUSL.

CpaBHeHHE HaTypaJbHBIX YHCEN, CPAaBHEHHE HATYpaJbHBIX uncel ¢ HynéM. CrnocoObl cpaBHeHHs. OKpyIJeHHE HaTypajbHBIX
yHcel.

CroxeHne HaTypaJIbHBIX YHCEIl; CBOMCTBO HYJIS IIPH CIOKEHNH. Berautanne kak qelicTBrue, 00paTHOE CIIOKEHUIO. Y MHOXEHHUE
HaTYpaJIbHBIX YHCEIl; CBOMCTBA HYJISl M €JIMHULIBI TPU yMHO)KeHHH. JleneHune kak aeiictere, oOpaTHOe yMHOXeHHI0. KOMITOHE HTHI
JIeWCTBUH, CBsI3b MeX 1y HUMH. [IpoBepka pe3ysbrara apudmernueckoro aeicTBus. [lepeMecTuTeIbHOE M COUETaTebHOE CBOWCTBA
(3aKOHBI) CIIOXKEHUS 1 YMHOKEHHSI, paciipeienTeIbHOe CBOMCTBO (3aKOH) YMHOKEHHSL.

HcnonezoBanue OykB 1 0003HAYESHUS] HEM3BECTHOTO KOMITIOHEHTA M 3aIIHCH CBOMCTB apu(hMETHUECKHUX IECTBHH.

Henutenu u KpaTHbIC YUCIa, pa3joxeHne Ha MHOuTeNu. [IpocTeie u coctaBHble unchna. [Ipusnaku aenmumoctu Ha 2, 5, 10, 3,
9. JleneHue ¢ OCTaTKOM.

CrerneHb ¢ HaTypaJbHBIM MTOKa3aTeNieM. 3al1ch YHCIa B BUE CyMMBI Pa3ps/IHBIX CllaraeMblIX.

UncrnoBoe BhIpakeHHE. BrrunciieHne 3Ha4eHUi YMCIOBBIX BBIPAKEHUH; IIOPSIOK BHIIOJIHEHUS AeHCTBUIl. Vconp3oBanue mpu
BBIYHCIICHUSIX TIEPEMECTUTEIBHOTO U COYETATENBHOTO CBOMCTB (3aKOHOB) CIIOKEHHUSI U YMHOXKEHHSI, paclpeIeINTeIbHOTO CBOUCTBA
YMHOEHUS.

Jlpoou

[IpencraBnenue o ApodH Kak criocoOe 3anucy yact BennuuHbl. OObIKHOBEHHBIE ApoOu. [IpaBuiibHBIC U HEpaBUIIbHBIE JPOOH.
CMmeranHasi ApoOb; MpeACTaBICHUE CMEIIAHHOW IpOOHM B BHJE HENPaBHJIBHOM IpOoOM M BBIAEIEHHE IENOW YacTH YHcia U3
HeNpaBUIIbHON Apodu. V3o0pakeHne npodell ToukaMu Ha 4MCIoBoM npsiMoi. OCHOBHOE CBOWMCTBO JqpoOu. CokpalleHne Apoden.
[TpuBenenue npodH k HOBOMY 3HameHarento. CpaBHeHHE IpoOei.

CroxxeHue u BeldUTaHUE Ipoleil. YMHOXKEHHE U JieieHrne Ipo0eii; B3auMHO-00paTHble qpobu. HaxoxkaeHne 4acTu 1einoro u
LIEJIOrO I10 €T0 YaCTH.

Hecstuunas 3amich apobeit. [IpencraBienue aecsaTuaHON npoOH B BHlie OOBIKHOBEHHOW. M300paxeHne AeCsITHUHBIX ApoOei
TOYKAaMHU Ha YUCIIOBOM MpsiMoii. CpaBHEHHE JIECSITUYHBIX APOOCH.

Apudmernueckue ACHCTBUS C NECITHUHBIME APOOSIMU. OKpYTIICHHE IECITUUHBIX APOOEi.

Pewenue mexcmoswix 3a0au
Peuienne TekcTOBBIX 3amad apudmeTnueckuM criocoOoM. Pemenne normdeckux 3anad. Pemienue 3amad mepebopoM Bcex
BO3MOJKHBIX BapHAHTOB. VcIionp30Banme Ipu perieHn: 3a1a4d TaOIUIl B CXEM.

Pemenne 3amay, comepkalx 3aBHCHMOCTH, CBS3BIBAIOIINE BEIUYHHBI: CKOPOCTh, BPEMs, pacCTOSHHE; IIeHa, KOJINYECTBO,
CTOUMOCTb. ENUHUIIBI H3MEpeHNs: Macchl, 00b&Ma, LIEHBI; PACCTOSHHUS, BpeMeHH, CKOpOCTH. CBA3b MEXKIY eIMHULIAMI H3MEPEHUS
Ka)kJI0M BEJTMYIHHEL

PenieHre OCHOBHBIX 3a/1a4 Ha JIPOOH.

[pencraBnenne TaHHBIX B BHJIE TaOJHUII, CTONIOYATHIX JHATPAMM.

Hacznaonan zeomempusn

Harnsagaele mpencraBineHns o (urypax Ha IUTOCKOCTH: TOYKa, IIpAMas, OTPE3OK, Jyd, yroj, JOMaHas, MHOTOYTOJbHUK,
OKPY’KHOCTb, KpyT. YT0i1. IIpsIMOH, OCTpBIii, TYHON U pa3BEPHYTHIN YIJIbL.

JlnuHa oTpe3Ka, MeTpUUECKNE eANHNIIBI JUTMHBI. J[TiHa JIOMaHOM, TepuMeTp MHOTOYTONIbHUKA. I3MepeHne 1 mocTpoeHue yIiIoB
C TIOMOIIBIO TPAHCIIOPTHPA.

HarnsanHple npenctaBieHus o GUIypax Ha IIOCKOCTH: MHOTOYTOJIBHUK; IPSIMOYTOJIBHUK, KBapaT; TPEYTOJIBHUK, O PABEHCTBE
¢uryp.

N3zobpaxenue ¢uryp, B TOM 4ucie Ha Kiaerdatod Oymare. [locTpoenue koH(MHUrypanuii U3 4acteld mpsMOi, OKPYKHOCTH Ha
HEJMHOBAHHOW U KieT4aToil Oymare. Mcronp30BaHME CBOMCTB CTOPOH M YTIIOB MPSMOYTOJIBHNKA, KBAApaTa.

[Tnomanes NpsIMOYToIbHNKA U MHOTOYTOJIBHUKOB, COCTABIICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM YHCIIe GUTYD, N300pakEHHBIX Ha
KIeTdaTor Oymare. EAMHUIBI H3MEpeHUS TUTOIAIH.

Harnsinaele mpencraBieHHs O TNPOCTPAHCTBEHHBIX (DUTypax: NpPSMOYTONBHBIN Mapajulelenuiesl, KyO, MHOTOTPaHHHKH.
N3obpaskeHUe MpOCTEHIIMX MHOTOTPaHHUKOB. Pa3BépTkm Kyba m mapamrenenwnena. Co3gaHune Mojenell MHOTOTPaHHUKOB (W3
OyMmaru, IPOBOJIOKH, TUTACTHJIHA U JIp. ).

O0BEM MPSAMOYTOIBFHOTO TapajuIeNienumea, Kyoa. EnuHumbe: n3mMeperus oobéma.



6 KJace

Hamypansnvie wucna

Apugpmernueckre NEHCTBUST C MHOTO3HAYHBIMH HATypajbHBIMH dHCIaMH. UWCIIOBBIE BBIPa)KEHUS, IMOPSIOK JIEHCTBHH,
WCIIONB30BaHUE CKOOOK. lcrionp3oBaHWE TpPH BBIYUCICHUSX IEPEMECTHTENFHOTO M COYETATEIbHOIO CBOWCTB CIIOXKEHHS M
YMHOXEHHUS, pacpeAeIUTENBHOrO CBONCTBA YMHOKEHU. OKpyIJIEHHE HATyPaJIbHbBIX YUCEIL.

Z[CJ'II/ITGJ'II/I MU KpaTHBIC YHCJIIa, HaMOOIBIIHIT O6HII/II71 JACIIUTCIIb U HaAWMCHBIICC 0611166 KpaTHOC. HGHI/IMOCTL CYMMbI H
IIPpOU3BCACHUS. I[eﬂeHI/Ie C OCTaTKOM.

Apoou

OObIkHOBEHHAsI IpoOb, OCHOBHOE CBOWCTBO ApOOM, coKpaimieHue apobeii. CpaBHeHHe W yropsitounBaHue Japodeil. Pemenue
3a1ad Ha HaXOXJIEHWE YacTW OT IIeJIOr0 M LEJOoro Mo ero 4dactu. JpoOHoe 4HCIo Kak pe3yibTaT neneHus. lIpencraBieHue
JECSITUYHON JAPOOH B BUJEC OOBIKHOBEHHOW JIPOOM W BO3MOXKHOCTH IPEICTABJICHUS OOBIKHOBEHHOHN JIpOOM B BHUIC HCCATHYHOM.
JecatuyHble IpoOH M METpHUECKas cucTeMa Mep. Apu(METHYSCKHE NEHCTBUS W YMCIIOBBIC BHIPAKCHHS C OOBIKHOBCHHBIMU H
JECSITUYHBIME JIPOOSIMHU.

OtHomnrenue. JleneHre B JaHHOM OTHOIIIEHHH. MaciTa0, mpornopuus. [[puMeHeHre Tponopuuii Py peIieHUH 3a1ad.

ITonsiTue mpolieHTa. Berunciienre nporeHTa oT BeJIMUUHbI U BEJIMUMHBI 10 €€ MPOIIEHTY. BripaskeHue Npo1eHTOB NeCATHIHBIMU
npoOsiMu. PerieHue 3a1a4 Ha MPOICHTHL. BhIpakeHre OTHOIICHUS BEJIMYMH B IIPOICHTAX.

ITonoscumenvuvie u ompuyamenvuovie wucia

[NonoxutensHble U OTpULaTeNbHble Yncna. Llensle uncna. Monynab 4ucia, reoMeTpudeckas UHTEpIpeTanus MOLYJIs 4HCIa.
N3o0paxeHue uncen Ha KOOPIUHATHOW NPsAMOii. UKCIIOBBIE TPOMEIKYTKH.

CpaBHenue uncen. ApudmeTnieckie ASHCTBUS C MTOJIOKHUTENbHBIMUA M OTPULIATEIbHBIMU YHCIIAMHU.

[IpsiMoyrojpHas cucTeMa KOOpIMHAT Ha TutockocTH. KoopanMHaThl TOYKM Ha IUIOCKOCTH, abcimcca U opauHarta. [loctpoeHue
TOYeK U (UTYp HA KOOPJUHATHOU TJIOCKOCTH.

Bykeennvie svipasicenus

[lpumeHenne OyKB /i 3alyCH MaTeMaTHYECKUX BBIpRKEHHH M TpelioxkeHuil. CpoiicTBa apudMeTHUecKHX NeHCTBHI.
bykBEeHHBIE BBIPA)KEHUS M YMCIIOBBIE IIOJICTAHOBKU. ByKBEHHbBIE paBEHCTBA, HAXOKICHUE HEU3BECTHOIO KOMIIOHEHTa. DopMyIIbl;
(dbopMyJIBI IepUMeTpa U IUIOIAAN IPAMOYTOJIbHHKA, KBaipaTa, 00bEMa Mapajuienenunena u Kyoa.

Peweniue mexcmogvix 3adau

Penrerne TeKCTOBBIX 3aiau apudmerndeckuM crocobom. PemieHne normueckux 3azad. PemeHwe 3amad mepeGopoM Beex
BO3MOJ)KHBIX BAPUAHTOB.

Peurenne 3amad, cOAEpIKaLMX 3aBHCHMOCTH, CBSI3BIBAIOLIMX BEJIHYUHBL CKOPOCTb, BPEMsl, PACCTOSIHHE; L[CHA, KOJIUYECTBO,
CTOUMOCTb; TPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThl. EAMHUIBI M3MEpEHHs: MacChl, CTOMMOCTH; PACCTOSHES, BPEMCHH,
ckopocT. CBsI3b MEXK/IY CIHHHULIAME H3MEPEHUS KXKIOH BETUUHHBL.

Peurenne 3amad, CBS3aHHBIX C OTHOIICHHEM, NPOIMOPLHOHAIBHOCTHIO BEJIMYUH, POLICHTAMH; PELICHHE OCHOBHBIX 3a/a4 Ha
JpOOH U TIPOLICHTHI.

OreHka ¥ IPUKHIKA, OKPYTJICHHUE PE3yIIbTaTa.

Cocrapienne OyKBEHHBIX BHIPAXKEHHUH [0 YCIOBUIO 3a1a4H.

IpencraBieHne TaHHBIX C TIOMOIIBIO Tabuuil 1 guarpamMM. CTonOvaThie quarpaMMbl: YTEHHE U IIOCTPOeHHEe. UTeHHEe KPYTOBBIX
ZIMarpaMM.

Hacznaonan zeomempusn

Harnanaele npencraeneHuss o (uUrypax Ha IDIOCKOCTH: TOYKa, IpsAMas, OTPE3OK, JIyd, Yrojl, JOMaHas, MHOTOYTOJIbHUK,
YeThIPEXYTOJIBHUK, TPEYTOIBHUK, OKPYKHOCTb, KPYT.

B3anmHoOe pacrmonokeHne OBYX HPSAMBIX Ha IIOCKOCTH, MapauIesIbHBIC HPsMBIE, TEPIEeHINKYIApHbIE NpsiMble. M3Mepenne
pacCTOSHUIN: MEXIy ABYMsI TOYKaMH, OT TOYKH JI0 MPSIMOM; JUTMHA MapIIpyTa Ha KBaJpaTHOM CETKE.

W3mepeHne W MOCTPOEHHE YIJIOB C ITOMOIIBIO TPAHCIOPTHpPA. BuIbl TpeyroabHHUKOB: OCTPOYTOJBbHBIHA, MPSIMOYTOJBHBIMH,
TYIOYTOJBHBIN; pPaBHOOEIPEHHBIN, PABHOCTOPOHHUH. YeTBHIPEXYTOJIBHUK, MPUMEPHl UYETHIPEXYTOIBHUKOB. [IpsMOYTrOnbHUK,
KBaJ[paT: UCIOJIb30BAHNE CBOMCTB CTOPOH, YTIIOB, qraronaneil. Mi3o0paxenne reomeTpuieckux (GUryp Ha HETMHOBAHHOM Oymare ¢
HCIIOJIb30BaHUEM IUPKYJIS, IMHEHKH, YTOIbHHKA, TpaHcopTupa. [locTpoeHus Ha KieT4aroil Oymare.

Ilepumerp mHOroyrompHuKa. IloHsATHE TUTOmAmM (UIypHl; €IUMHUNOBI HW3MEpeHMs IUomanu. [IpubmkEHHOE H3MepeHne
Iomaay Guryp, B TOM 4nciIe Ha KBagpaTHOH ceTke. [IpnbommkéHHoe n3MepeHne IHHBI OKPY KHOCTH, IIJIOIIAAN KpyTa.

CumMeTpust: EHTpabHas, 0ceBast M 3epKajibHasi cMMMeTpHH. [locTpoeHe CHMMETPHYHBIX GUryp.

Harnsinaelie mpeacTaBaeHns 0 MPOCTPAHCTBEHHBIX (UTypax: mapajulesienunes, Ky0, mpu3ma, mupaMuaa, KOHyC, IIMINHAD, 1ap
u chepa. M3o0paxkeHne TMPOCTPAHCTBEHHBIX ¢uryp. [IpuMmepsl pa3BEPTOK MHOTOTPAHHUKOB, MIJIMHIpa W KoHyca. CozmaHne
MojieJiel POCTPAHCTBEHHBIX QHUTYp (M3 OyMaru, MpOBOJIOKH, TUTACTHIIIHA U TIp. ).

[onstue 06p&Ma; eqMHULIEI U3MepeHHs 00bEMa. OOBEM MPSAMOYTOIBHOTO MapajuIeleune1a, Kyoa.

IJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHUS IPUMEPHOI PABOYE ITPOI'PAMMbI
KYPCA (IIO T'OAAM OBYYEHMU )

OcBoenne yueOHOT0 Kypca «MaTtemaTtnka» B 5S—6 KjlaccaX OCHOBHOM HIKOJIBI TOJDKHO 00ECTIEYMBATE JOCTHIKEHHE CIIETYIOINX
MIPEMETHBIX 00pa30BaATENBHBIX PE3yIbTATOB!



5 kaace

Yucna u eviyucinenusn

[ToHuMaTh ¥ MPaBHUITEHO YITOTPEOIIATH TEPMHUHBL, CBSI3aHHBIE C HATYPAJIbHBIMH YHCIaMH, OOBIKHOBEHHBIMH U JECITUIHBIMHU
JpoOSIMU.

CpaBHHMBaTh W YIOPSIOYMBATH HATypajibHBIE 4YKCJa, CPAaBHMBATh B NPOCTEHIINX CIydasX OOBIKHOBEHHBIE ApOOH,
JIECATHYHBIE JPOOH.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM (UMCIIOBOI) MPSIMOI C COOTBETCTBYIOIMM €H YHCIIOM U U300pakaTh HaTypallbHbIE
YHCiIa TOYKaMH Ha KOOPJMHATHOW (YMCIOBOI ) IPSMOIA.

BrimonHsTe apudmMeTHueckue qedCTBUS ¢ HaTypaIbHBIMU YHCIIaMHU, C OOBIKHOBEHHBIMH APOOSMH B TPOCTEHIINX CITyYasiX.

BrInonHATE NpoBepKy, IPUKUJIKY Pe3yJIbTaTa BEIYMCICHUH.

OKpyriaTh HaTypaJIbHBIE YUCIIA.

Pewenue mexcmogulx 3a0au

Pemats TekcToOBblE 3a/aud apu(METHYECKMM CIOCOOOM U € MOMOIIBI0 OPraHM30BAHHOTO KOHEYHOro Iepebopa Bcex
BO3MOJKHBIX BAPHAHTOB.

Pemate 3a1aun, copeprkaliye 3aBUCHMOCTH, CBA3bIBAIOIINE BEJTUUMHBI: CKOPOCTb, BPEMsI, PACCTOSIHUE; 11€Ha, KOJIMYECTBO,
CTOUMOCTb.

Hcnonk3oBaThk KpaTKue 3aricy, CXeMbI, TaOJIHIbI, 0003HAYEHHS IIPU PEILICHUH 3a1ay.

[Tonp30BaThCsl OCHOBHBIMM €IMHHUIIAMH M3MEPEHMSL: IIEHBI, MAacChl; PacCTOSHUS, BPEMEHH, CKOPOCTH; BBIPAaXaThb OJHU
€IMHUIIB] BEIMYHUHBI Yepe3 Ipyrue.

W3BnekaTh, aHaJIM3UPOBATh, OLIEHMBATh WH(OPMAIMIO, MPEACTABICHHYIO B TaOJNMIle, HA CTOJOYATON jauarpamme,
UHTEPIPETUPOBATH NPE/ICTABICHHBIE TAHHbIE, UCTIOJIb30BaTh JAHHbIE IIPU PEIIeHUH 3a/1ay.

Haznaonan zeomempus

6 KJ1ace

Ilosip30BaThCs FEOMETPUUECKUMU IIOHATUSMHU: TOUKA, IIPsiMasi, OTPE30K, JIy4, YIoJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOUTE TPUMEPBI OOBEKTOB OKPYIKAIOIIETO MUPA, MMEIONMX (GOPMY H3YUEHHBIX TEOMETPUUYECKUX (UTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIJIaMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: yTOJI, BEPILIKHA, CTOPOHA,
JIMaroHallb; C OKPY)KHOCTBIO: PaANyC, AUaMETP, LICHTP.

N300paxkaTh M3y4deHHbIE TeOMeTpHUYecKHe (UIyphl Ha HEJIMHOBAHHOM M KJIETYAaTOH Oymare C IOMOILBIO LUPKYNS H
JIMHEUKH.

HaxoauTb I7MHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C OMOILBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBL,
CTPOUTH OKPYXKHOCTb 3aJaHHOT'O pajlyca.

Hcnonp30BaTh CBOMCTBAa CTOPOH M YIJIOB HPSAMOYTOJBbHHMKA, KBaApaTa Ul UX IOCTPOEHHUS, BBIYMCICHMS IO H
HepuMeTpa.

Beraucnare nepuMeTp 1 IUIomaab KBaapara, IpsAMOYToibHIKa, GUTYp, COCTAaBICHHBIX U3 IPSAMOYTOJIBHUKOB, B TOM YHCIIE
¢buryp, n300pax€HHBIX Ha KJIeTYaTON Oymare.

ITonb30BaTbCS OCHOBHBIMH METPUYECKUMH €IVHHLAMH HM3MEpPEeHUs IUIMHBI, IUIOIIANH; BBIPAXATb OIHH €AUHHUILIBI
BEJIMYHMHEI Uepe3 IpyTHe.

PacniosnaBath mapasuienenuiesn, KyO, HCIOJIB30BaTh TEPMHHOJIOTHIO: BEepIIMHA, peOpo IpaHb, U3MEPEHUS; HaXOIUTh
U3MepeHHs Napauiesienunesna, Kyoa.

Beraucnare 00p6M KyOa, mapajurenenuresa o 3alaHHbIM H3MEPEHHUIM, TI0JIb30BaThCs €IMHUIIAMH H3MEePEeHUs 00BEMa.
Pemate HecI0KHBIE 3aJa41 HA H3MEPEHHE TeOMETPUIECKHUX BEJIMUNH B PAKTHYECKUX CHTYAIUSX.

Yucna u evluucnenusn

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3AHHBIE C PA3JINYHBIMH BHIAMH YHCEI M CIIOcO0aMU UX 3aIHCH, IEPEXOANTH (E€CIH 3TO
BO3MOXKHO) OT OJIHO# (pOPMBI 3aMUCH YUCIA K APYTOM.

CpaBHHUBATh U yNOPSIOYNBATH L[ENIbIE YHCIIa, OOBIKHOBEHHBIE U AECATUIHBIE APOOU, CPABHUBATH YKCIIA OJHOTO M PA3HBIX
3HAKOB.

BeImonHsTE, coyeTast yCcTHbIE M MMCHbMEHHBIE IPHEMBI, apr(METHIECKIE ACHCTBHS C HATYPATbHBIMH U LIEJIBIMU YHCIAMH,
OOBIKHOBEHHBIMHU M JIECATHYHBIMU JIPOOSMH, MTOJIOKHUTEIBHBIMU U OTPUIIATEIILHBIMU YHCIaMH.

BbIuuCnsATE 3HAYEHUS YHUCIIOBBIX BBIPAXKEHWH, BBIMTOJNHATH MPHUKHUIKY W OLEHKY pe3yibTaTa BBIYMCIICHHUI; BBIMOJIHATH
peoOpa30BaHUs YUCIOBBIX BBIPAKEHUI HA OCHOBE CBOWCTB aprU(METHICCKUX NCHCTBHI.

CooTHOCHTH TOYKY Ha KOOPAMHATHOH MPSAMOI C COOTBETCTBYIOIIMM €W YHMCIOM M H300pa)kaTh 4MClIa TOYKAMH Ha
KOOPJIMHATHOU PSIMON, HAXOAUTH MOJIYJIb YUCIIA.

CoOTHOCHTH TOUKH B NIPSIMOYTOJILHOM CHCTEME KOOPANHAT ¢ KOOPAWHATAMH 3TOH TOUKH.

OKpyTJIATh LeNbIe Yicia U JIECATHYHBIE APOOH, HAXOIUTh MPHOIVKEHHS YHCETL.

Yucnoevle u 6ymennb1e GbIpaA’iCeHUA
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[MoHnMaTe 1 ynoTpeOIIsTh TEPMUHBIL, CBA3aHHbBIC C 3aMHCHI0 CTCIICHU YKCIIa, HAXOJUTh KBaIpaT U Ky0O 4uciia, BBIYHCIISATD
3HAYCHUSI YUCIIOBBIX BRIPAXKCHHH, COICPIKAIIX CTCIICHH.

[Tonp30BaThCs MPU3HAKAMH JETUMOCTH, PACKIaAbIBATh HATYpalbHBIC YHCIIA Ha IIPOCTHIC MHOKHUTEIH.

[Monk30BaThCS MACIITAOOM, COCTABIIATH IIPOTIOPIIMK U OTHOILICHUSL.

Hcnonp3oBath OYKBBI JUisl 00O3HAYCHMS YHCEN IMPU 3allMCH MATEMATHYSCKUX BBIPAXKCHHWH, COCTaBIATh OYKBCHHBIC
BBIpaXEHHSI U (OPMYJIbI, HAXOJUTh 3HAYCHUS OYKBCHHBIX BBIPAXKCHHMH, OCYIIECTBISAS HEOOXOAUMBIC TMOJCTAHOBKU H
IpeoOpa3oBaHMUsL.

HaxoauTh HeM3BECTHBIA KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmosvix 3a0au

Pemmate MHOTOIIATOBBIC TEKCTOBBIC 3a1a4H apU(QMETHUCCKIM CIIOCOOOM.

Pemate 3amaum, CBSI3aHHBIC C OTHOIICHUEM, MPOMOPIIMOHATBLHOCTHIO BEJIMYMH, IMPOIICHTAMU;, PEIIaTh TPH OCHOBHEIC
3a/1a4yd Ha JpOOU M MPOIICHTEI.

Pemmate 3a1aum, copepskariye 3aBUCUMOCTH, CBS3BIBAIOIINC BEIMYMHBL CKOPOCTh, BPEMsI, pPACCTOSIHUE, IIeHA, KOJMYECTBO,
CTOMMOCTB; TPOU3BOIUTEIBHOCTD, BpeMsi, 00bEMa paOOThI, HCIONB3YS apu(PMETHUCCKUE NCHCTBUS, OIICHKY, TPUKHIIKY;
TOJIE30BAThCS €AMHUIIAMU H3MEPEHHS COOTBETCTBYOIIUX BEIMYHH.

CocTaBsaTh OYKBEHHBIC BBIPAKEHHS MO YCIIOBHIO 33]1aYH.

W3Bnexath uHGOpPMAINIO, MPEICTABICHHYIO B TaONHMIAX, HA JIMHEHHOM, CTOJNOYATONW WM KPYrOBOM JMarpamMmax,
HWHTEPIPETUPOBATH MPEACTABICHHBIC JaHHBIC; HCIIOJIL30BATh JaHHBIC MPH PEIICHUH 33/1ay.

[IpencraBnaTh HHOOPMAIIHIO C ITOMOIIIBIO TAOJHII, TUHSHHON U CTOIOYATON qrarpamMmm.

Haznaonan zeomempus

[MpuBomMTH TpUMEPHI OOBEKTOB OKPY)KAIOIIETO MHpPa, MMEIOIMX (OPMY HM3YYEHHBIX T€OMETPUYECKUX IUIOCKUX W
MIPOCTPAHCTBEHHBIX (QUTYP, TPUMEPHI PAaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkaTh ¢ MOMOIIBIO IIUPKYJISL, TMHEHKH, TPAHCTIOPTHPA Ha HETMHOBAHHOM M KJIETYAaTOM OyMare M3y4eHHbIE TIIOCKUE
reoMeTpuyecKre GUrypbl U KOHPUTYpallMK, CAMMETPHYHBIE (DUTYPBHI.

[Tonb30BaThCS FEOMETPUUECKMMH MOHSATHAME: PABEHCTBO (PUTYP, CHMMETPHSI; KCIIOIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO
C CUMMETpHUEH: 0Cb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTh BENMUYMHBI YIVIOB U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3aJaHHOW BEJIMYMHBI, [10JIb30BaThCS
IIPY PELICHUU 3aJa4 I'palyCHOM MEpPOH yTIJIOB; pacllO3HABATh HA YEPTEKAX OCTPBIM, IPAMOU, pa3BEPHYTHIA U TYIIOH yIVIBL.
BbIUUCIAT AIMHY JIOMAaHOW, IIEPUMETP MHOIOYTOJIBHUKA, II0JIb30BAThCS €MHULIAMU U3MEPEHMS JUIMHBI, BBIPAXKATh OJIHU
€MHULBI U3MEPEHUS JUIMHBI YEPE3 IPyTHUE.

HaxonuTs, ucnomnb3ys 4epTEKHbIE HHCTPYMEHTBL, PACCTOSIHHSA: MEXKIY IBYMs TOYKAaMH, OT TOUKH 0 IPSMOM, JUIMHY IIyTH
Ha KBaJpaTHOM CETKE.

Beraucnare miomans GUryp, cocTaBiIeHHBIX U3 NPSIMOYTOJILHUKOB, UCIIOJIB30BAaTh Pa3OUEHUE Ha MPAMOYTOJIBHHUKH, Ha
paBHBIE (UIYPBHI, NOCTpaUBaHHE IO MPSMOYTOJbHUKA; IOTB30BAaThCS OCHOBHBIMHM €AMHUIIAMHM W3MEPEHHs IUIOIIAMIN;
BBIPaXKaTh OJTHUA €AMHULBI U3MEPEHH S TUIOILAN Yepe3 IpyTHe.

PacniozHaBaTh Ha MOJEISIX M U300paXKEHUSIX MUPAMUY, KOHYC, IHJIMHJP, UCIOIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, PeOpo,
rpaHb, OCHOBaHHE, Pa3BEPTKA.

N3o0paxath Ha KJIeT4aTol Oymare MpsiMOYTOJIbHBIN Mapajieseniine].

Beraucnare 006EM MpAMOYTOIBHOIO apajuleenuIeaa, Kyoa, I0oab30BaThCs OCHOBHBIMY €JMHUIIAMU HU3MEpEHHs 00bEMa;
BBIPAXKaTh OJIHH €IMHUIIBI H3MEPEHUs 00bEMa uepes ApyTHe.

Pemate Hec10KHBIE 3a1a4X HA HAXOXKICHUE TEOMETPUYECKHUX BEIIMYUH B ITPAKTUYECKUX CUTYALUSAX.
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PABOYASA ITPOT'PAMMA
YUYEBHOI'O KYPCA «AJITEBPA». 7—9 KJIACCBI

HEJA U3YYEHUSA YYEBHOI'O KYPCA

AnreOpa sIBIIIETCS OJHAM M3 ONOPHBIX KYPCOB OCHOBHOW IIKOJIBI: OHA OOECHEUMBAET M3YYEHHWE APYTHX JMCIUIIIMH, Kak
€CTECTBEHHOHAYYHOI'0, TaK M TYMaHHTapHOTO IIMKJIOB, €€ OCBOEHHE HEOOXOAWMO Uil TPOJOIDKEHHS OOpa3oBaHHMS W B
MTOBCEHEBHOM >KU3HH. Pa3BuTHE y 0OydalomMXcs HAyYHBIX IPEJCTABICHHN O MPOHUCXOKACHUH M CYIIHOCTH alreOpandecKux
abcTpakumii, criocode OTpaXKeHUsI MaTeMaTHYECKOI HayKOH SIBIIEHHUI 1 IPOIIECCOB B IPUPO/JIE M OOIECTBE, POJIM MATEMATUIECKOTO
MOJICIIMPOBaHNsI B HAayYHOM MO3HAaHMM M B TPaKTHKE CIOCOOCTBYeT (POPMHUPOBAHHIO HAyYHOTO MHPOBO33PEHHS M KadecTB
MBILIICHUS, HEOOXOJUMBIX IS aalTallid B COBPEMEHHOM I(ppoBoM obriecTBe. M3yueHne anreOpsl eCTeCTBEHHBIM 00pa3oM
obecrieunBaeT pa3BUTHE yMEHHWs HaONIogaTh, CpaBHUBATh, HAXOJIUTHh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIILICHHS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOMW JIEWCTBHS M BBIBOABI, (DOPMYJIHpOBaThH yTBepkaeHUs. OCBOEHHE Kypca
anreOpbl 00eCeYnBaeT Pa3BUTHE JIOTUYECKOTO MBIIIICHHS OOYYalOIIMXCS: OHU HCIIONB3YIOT JIeNyKTUBHBIE M HHYKTHBHBIC
paccyxaeHus, 0000IIeHue U KOHKPeTU3alulo, abcTparupoBanue U aHanoruto. O0yueHue anreOpe mperonaraeT 3Ha4UTEIbHBIHA
00bEM CaMOCTOATENIBHOM ACSATENBHOCTH O0YYalOIIMXCs, ITOITOMY CaMOCTOATENbHOE peIleHHe 3ajad eCTECTBEHHBIM 00pa3oM
SIBIISIETCS peajn3ayei IesITelIbHOCTHOTO MIPUHIMIIA 00yUYeHHSI.

B crpykType mporpamMmMbl yueOHOro Kypca «AireOpa» OCHOBHOM INIKOJBI OCHOBHOE MECTO 3aHHMMAIOT COJEpXKAaTeIbHO-
METOAMYECKHEe JIMHUU: «YHchaa ¥ BhIYHCIEHHS»; «AnreOpandeckre BBIpAKEHHs»; «YPaBHEHUS U HEpPaBEHCTBa»; «DyHKIUMY.
Kaxxnas u3 3Tux conepxaTeiabHO-METOJUUECKUX JIMHUHM pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yUeHHs Kypca, eCTECTBEHHBIM
o0pa3oM TeperuieTasch U B3aUMOJCHCTBYSl C IPYTMMH €ro JIMHHSAMH. B Xoxe HM3ydeHHs Kypca OOy4arommMMCsl TPHXOJUTCS
JIOTHYECKH PacCyKIaTh, CIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M € 3THM Liesiecoo0pa3Ho BKIIIOYHTH B TPOTpaMMy
HEKOTOpBIE OCHOBBI JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3felibl MaTeMaTHYECKOro 0Opa3oBaHUS M CIIOCOOCTBYIOLINE
OBIIQICHUIO OOYYAIOIIMMHUCS OCHOB YHHBEPCAJIBHOTO MAaTeMaTHYECKOTO s3blka. TakuM 00pa3oM, MOXHO YTBEp)XKIaTh, YTO
COJIePKATETIBHOIN U CTPYKTYPHOH 0COOEHHOCTBIO Kypca «Asredpay sBIseTcsa ero HHTETPUPOBaHHBIA XapakTep.

ConepmaHHe JMHUM «Yucina ¥ BBIYMCIICHUSD CIIYJKUT OCHOBOM JUIA L[anbﬂeﬁmero U3YUCHHSI MaTEMaTHKH, CHOCO6CTByeT
pasBUTHIO y OOYYaIOMIMXCS JIOTMYECKOTO MBIIUICHHUS, (OPMHPOBAHHMIO YMEHHS IIOJIb30BATHCSI alTOPUTMAMH, a TaKkKe
l'[pI/IO6pCTCHI/IIO IMPaKTUYCCKUX HABBIKOB, HGOGXO}II/IMLIX JUIA HOBCCHHCBHOﬁ JKM3HU. Pa3BuTHE MOHATHSA O YKCJIE B OCHOBHOMH IIIKONE
CBSI3aHO C PalMOHAJIBHBIMH W HMPPAHOHAIBHBIMH YHCIaMH, (OPMUPOBAHHEM IIPEJCTABICHHH O JEHCTBUTEIBHOM YHCIIE.
3aBepleHNUE OCBOCHUS YMCIIOBOI JTMHUU OTHECEHO K CTapIleMy 3BeHy 001Iero o0pa3oBaHHUs.

ConepxaHue IByX areOpandeckux JHMHUH — «AJreOpandeckue BhIpaKEHHUsD U «YPaBHEHHsI 1 HEPABEHCTBA» CHOCOOCTBYET
(OpMHUPOBAHUIO Y 00yYarOIMXCsl MaTEeMaTHYECKOro ammapara, HeoOXOAMMOTO Ul pelleHHs 3aJad MaTeMaTUKH, CMEKHBIX
IIPEIMETOB U NPAKTUKO-OPUEHTHPOBAHHBIX 3aa4. B OCHOBHOI IIKoJIe y4eOHBIN MaTepual IpyHnupyeTcsl BOKPYT PallMOHAIbHBIX
BBIpaXKEHHI. AnreOpa AEMOHCTpUPYET 3HaYCHHE MaTeMaTHUKH KaK fA3bIKa A1 IOCTPOSHUS MaTeMaTHYECKUX MOZAENCH, OIMCaHNsA
IIPOLIECCOB U SIBICHUH peajbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAAT Takxke JalbHEHIEe pa3BUTHE alTOPUTMHUYECKOTO
MBIIUICHUS,, HEOOXOAMMOrO, B YaCTHOCTH, I OCBOSHHS Kypca HH(OPMATHKH, W OBJAJCHHE HaBBIKAMH JIeIyKTHBHBIX
paccyxaenuii. [IpeoOpa3oBanue CUMBOJIBHBIX ()OPM BHOCHUT CBOIA crieli(pruecKuii BKJIa/l B pa3BUTHE BOOOPAKEHHSI, CIIOCOOHOCTE
K MaTeMaTH4eCKOMY TBOPYECTBY.

Coznepxanue (QyHKIMOHAIBHO-TpaMYeCKO JMHUM HAIENIeHO Ha MOJNTy4YeHHE INKOJNBHUKAMU 3HAaHUH 0 (YHKIUAX Kak
BaKHEWIeW MaTeMaTU4ecKOi MOJEeNu JUIs ONMFCAaHUS M HCCIEAOBaHHS Pa3HOOOpA3HBIX IPOLECCOB M SBICHHH B MpUpPOAE U
obmecrBe. l3ydeHne »5TOro marepuaga CIHOCOOCTBYeT Pa3BUTHIO Y OOYYAIOIMXCS YMEHHS HCIIOJIb30BATh pa3IMYHbIe
BBIPA3UTENbHBIE CPEACTBA A3bIKa MaTEMaTHKH — CIIOBECHBIC, CHMBOJIMYECKHE, Ipaduueckue, BHOCUT BKIad B (HOPMHPOBAaHHE
MIPECTaBICHUI O PO MaTEMaTHKU B Pa3BUTUH LIUBUIIM3AMU U KyJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1VIAHE
CornacHo yueOHOMY IJIaHy B 7—9 Kilaccax U3ydaeTcsi yueOHBIH Kypc «AnreOpay, KOTOPBI BKIIIOYAET CIEAYIOINE OCHOBHEIE
paszensl cofepxkanus: «Uncna M BEMUCICHUS», «AJreOpandecKre BhIpaKeHHs», «Y paBHEHHUS 1 HEPABEHCTBa, « DYHKIII.
Y4eOHbIH m1aH HA U3ydeHne anreOpsl B 7—9 Kiaccax OTBOAWT HE MeHee 3 YIeOHBIX YacOB B HEJEINO B TCUCHHE Ka)IOTO To/Ia
00ydeHus, Bcero 3a Tpu roga o0ydeHust — He MeHee 306 y4eOHBIX 9acoB.

COJEPXKXAHHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHMN )

7 kJaace

Yucna u evluucieHus
PanuoHaIbHbBIE YHCJIA

Jpobu 0OBIKHOBEHHBIE U JECATUYHBIC, TTEPEeX0]] OT OAHOU (OpMEI 3amrch aApodeit k apyroi. [loHATHE paroHAIEHOTO YHCII,
3aIuCh, CPAaBHEHHUE, YIIOPSOUMBAHIE PAlMOHAIBHBIX YHceN. AprudMeTHIecKre IEHCTBHS C pallMOHAIBHBIMU YHcIaMu. Pemenne
3a[a4 U3 peabHOM MPAKTHKK Ha YacTH, HA IPOOH.

CremnieHb C HaTYpaJIbHBIM [TOKA3aTENIeM: ONPEEICHNE, TPeoOpa30BaHNe BBIPAKEHUI Ha OCHOBE ONPEICICHNS.

[TpoueHTsl, 3aMMCh TPOLIIEHTOB B BUIE IPOOH 1 IpoOH B BU/IE MTPOIEHTOB. TPl OCHOBHBIE 33/1a4M HA MPOILICHTHI, PEIICHHE 3a/1a4
13 PeaIbHON MPAKTHKH.

[IprMeHeHne NPU3HAKOB JAETMMOCTH, Pa3JI0KeHNEe Ha MHOXKUTEIN HAaTypPalTbHBIX YHCEIlL
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PeanpHble 3aBUCHMOCTH, B TOM YHCIIE TIpsMast 1 00paTHas MPOTIOPIIOHATIBHOCTH.

Anzebpauueckue eviparxcenusn

IlepeMeHnHbIE, YUCIIOBOE 3HAUECHHUE BBIPAXKEHMS C NepeMeHHOH. IlpencraBneHue 3aBUCHMOCTH MEXIy BEIMYUMHAMU B BUJE
(dopmybl. Berancnenus mo ¢popmynam.

[IpeoOpa3zoBanre OYyKBEHHBIX BBIPRKECHHH, TOXKICCTBEHHO paBHBIE BBIPAKCHUS, IIpaBWila IIPeoOpa3oBaHUSl CYMM U
MIPOM3BEICHUH, TIPAaBHJIa PACKPHITHS CKOOOK M ITPUBEICHNS TTIOT00HBIX CllaraeMblX.

CBOICTBa CTENEHH C HATypaJIbHBIM ITOKa3aTEIEM.

OpHounensl u MHorowieHsl. CreneHb MHoOrowieHa. CloXKeHUE, BBIUATAHME, YMHOXXEHHE MHOTOWIEHOB. DOpMyIIBI
COKpAILIEHHOT0 YMHOXEHHUS: KBaJpaT CYMMBI U KBaApaT pasHOCTH. PopMyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOUJIEHOB Ha
MHOKUTEIH.

Ypaguenua

YpaBHeHHUE, KOPEHDb YpaBHEHH:I, TIpaBHJiIa IPeoOpa3oBaHNs YpaBHEHUS, PABHOCHIBHOCTH YPAaBHEHHIH.

JIuneliHoe ypaBHEHHE C OAHOM NEPEMEHHOH, YHCIO KOpHEeH JMHEHHOro ypaBHEHHS, pellleHHe JIMHEHHBIX ypaBHEHUH.
CocraBieHrue ypaBHEHUH 0 YCIOBUIO 3a/laud. Pelienre TeKCTOBBIX 3aj1ad ¢ IOMOIIbIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JBYMS MEpeMEHHBIMU M ero rpaduk. Cucrema NByX JMHEWHBIX YpaBHEHHH C IBYMS NEPEMEHHBIMH.
Pemienue cuctem ypaBHEHUI CITOCOOOM MOACTaHOBKH. [IprMeps! pellieHns1 TEKCTOBBIX 33/1a4 C TOMOIIBIO CUCTEM YpaBHEHHH.

Koopounamut u zpagpuxu. @ynkyuu

Koopaunata Touku Ha mpsMoil. HucoBsle MpoMexXyTKH. PaccTosiHue MeXay AByMs TOUKaMHU KOOPIMHATHOM MPsIMOI.

[IpssmoyronbHas cuctema koopauHat, ocu OX m Oy. AOcuucca U opIMHaTa TOYKH Ha KOOPJMHATHOU IUIOCKOCTH. [Ipumepsr
rpa¢uKoB, 3aJaHHBIX (opMyTaMu. UTeHue rpaduKoB peanbHbIX 3aBUCUMOCTEH.

[onstue pynxuun. I'padux pynxumu. Coiicta pyHkuuii. Jluneinas ¢pynkuys, e€ rpaduk. ['padudeckoe penieHne TMHEHHBIX
ypaBHEHMH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 kiace

Yucna u eviuucnenusn

KBazaparHbiii kopeHb u3 uucna. [loHsTre 00 uppanmoHanbHOM uucie. JlecsaTuyHble TPUOINKEHHS WPPALMOHABHBIX YUCEIL.
CaoiicTBa apuMeTHUECKIX KBaJPATHBIX KOPHEH M UX MPUMEHEHHE K IPe00pPa30BaHUI0 YHUCIOBBIX BHIPAKCHUH M BHIYUCICHUSIM.
[elicTBUTENbHBIE YUCIIA.

CreneHs ¢ LenbIM NoKa3ateseM U e€ cBoiicTBa. CTaHIapTHas 3alMCh YKCIIA.

Anzebpauueckue sviparxcenus

KBangpatHsiit TpéXwieH; pa3ioKeHHue KBaIPaTHOTO TPEXWIEHA Ha MHOKUTEIH.

AunreOpanueckast 1poOb. OCHOBHOE CBOMCTBO anreOpanueckoit npodu. CroxeHHe, BBIUMTAHHE, YMHOXCHHE, JelICHUE
anredpanyeckux apooeil. ParonansHble BRIpaXXeHHs M UX IpeoOpa3zoBaHue.

Ypasuenus u nepagencmea

KBanparHoe ypaBHeHue, popmyna KopHel KBajapaTHOTo ypaBHeHusi. Teopema Buera. Peiienue ypaBHEHMH, CBOASIIMXCS K
JIMHEHHBIM U KBaJpaTHbIM. [IpocTeiinme TpoOHO-pallOHALHBIE YPaBHEHHS.

I'padmueckas MHTEpIIpeTalMs YPaBHEHUH C JBYMS IEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpaBHEHHH ¢ IBYMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33/1a4 alNreOpandecKuM CIIocO0OM.

YucnoBble HEPABEHCTBA M MX CBoOWcTBA. HepaBeHCTBO ¢ OnHOM nepeMeHHOH. PaBHOCWIBHOCTH HepaBeHCTB. JInHeiliHble
HEPaBEHCTBA C OJJHOI nepeMeHHOi. CHCTeMBI INHEWHBIX HEPABEHCTB C OIHOW IEPEMEHHOM.

Dyukyuu

[oustre GpyHkumuu. O6IaCTH ONMPENETICHUS U MHOXKECTBO 3HaueHui (pyHKiun. CriocoObl 3a1aHus HYHKIHN.

I'padux ¢ynkiun. Urenue cBoiictB (yHkimu 1no e€ rpaduky. IIpumepsr rpadukoB (yHKIH, OTpaKaroIMX peajbHbIC
TIPOIIECCHI.

DyHKIMH, OTUCHIBAIOIIME MIPIMYIO U OOPATHYIO MPOMOPIHOHATBHBIE 3aBUCUMOCTH, UX rpaduku. OyHkuun y = x2, y = x3,

y =+/x,y = |x|. Tpaduueckoe pemenne ypaBHEHHIT H CHCTEM YpaBHEHHIA.

9 kaacce

Yucna u eévtuucienus
JlelicTBUTEIbHBbIE YHCIA

PammonaspHbIC Yriciia, HppaIllMOHATFHBIC YMCIIa, KOHEUHBIC W OECKOHEYHBIE IECSITUYHBIE Tpoon. MHOKECTBO IEHCTBUTEIFHBIX
YHCel; AeHCTBUTEBHBIC YHCia KaKk OECKOHEUHBIE IECATUYHBIE TpoOr. B3anMHO 0THO3HaYHOE COOTBETCTBUE MEKIY MHOKECTBOM
JIEACTBUTENIBHBIX YUCEN U KOOPAUHATHON IPSIMOK.

CpaBHeHHE ICHCTBUTENBHBIX YUCEN, apu(PMETHUECKUE ISHCTBUS C NEHCTBUTEIEHBIMH YHCIIAMH.
l/lsMepe}mn, l'lpl/lﬁ.]'ll/DKEHPlﬂ, OLEHKH

Pa3Meps! 00bEKTOB OKPYIKAIOIIETO MUPA, [UTHTEIEHOCTD IMPOI[ECCOB B OKPYKAIOIIEM MHUPE.

[MpubmmxéHHOEe 3HAYCHHE BEITWYMHBI, TOYHOCTh NpubOmmkeHus. OxpyriaeHune umcen. [Ipukuaka W oOIeHKa pe3yIbTaToOB
BBIYMCIICHUM.

Ypaanenuﬂ U Hepaseencmea
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YpaBHeHus ¢ 01HON NepeMeHHOo

JInnelinoe ypaBHeHue. Penenue ypaBHEHHH, CBOISIIUXCS K IMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenne ypaBHeHHH, CBOAAIIMXCA K KBaJIpaTHbIM. bukBanpatHoe ypaBHeHue. IIpumeps! perieHus
YpaBHEHUN TPeTheH U 4eTBEPTON CTENEHEN pa3sIoKeHHEM Ha MHOKUTEIH.

Pemenne 1poOHO-paniOHANBEHBIX YpaBHEHHUH.

Pemenne TekCTOBEIX 3aJa4 anreraHt{ecm/IM METOAOM.
Cucrembl ypaBHeHuii

ypaBHeHI/Ie C JAByMd NCPEMCHHBIMU U €TO l"pa(l)I/IK. Pemenue cucrem JABYX JIMHEHHBIX ypaBHeHI/Iﬁ C IBYMA NEPCMCHHBIMU.
Pemenne cucreM JABYX ypaBHeHI/If/'I, OOHO U3 KOTOPBIX HHHeﬁHoe, a Ipyroe — BTOpOﬁ CTCIICHH. Fpa(bnquKaﬂ HUHTECpIIpETAlluA
CHUCTCMBI ypaBHeHI/Iﬁ C ABYMs NICPECMCHHBIMU.

PemeHre TEKCTOBBIX 337249 areOpandeckuM CIIocoOOM.
HepagBencrBa

UucnoBble HEpaBEHCTBA U X CBOMCTBA.

Pemienne nMHEHHBIX HEPaBEHCTB C OJIHOM TepeMeHHOW. PelieHne cucTteM JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.
KBanpartusie HepaBeHcTBa. [ padudeckas HHTEpIpeTalis HEPABCHCTB U CUCTEM HEPABEHCTB C IBYMS TICPEMCHHBIMHU.

Dynkyuu

KBanpatuunas ¢yukius, e€ rpaduk u cBoiicta. [Tapabona, KOOpAMHATHI BEPIIMHBI TApabO0JIbl, 0Ch CHMMETPUH MapadoJIbL.

I'paduxn dpynkumit: y = kx,y =kx+b,y = %, y = x3, vy = /x, y = |X| u ux cBoiicTBa.

Yucnosvle nociedo6amenbHOCmu
Onpeuenelme M CIIOCOOBI 3aJaHUusA YHCJT0BBIX HOCJIeIIOBaTeJ]LHOCTeﬁ

[oHsITHE YUCITOBOM MOCIIEA0BATEIBHOCTH. 3aJaHUE TOCIICA0BATEIBHOCTH PEKYPPEHTHOM (hopMysiol u GopMyJIoi N-ro wieHa.
Apl/lq)MeTl/l'leCKaﬂ H reomMerpuveckasi mnporpeccum

Apudmerndeckas U reoMeTprueckas nporpeccur. @opmMysbl N-ro wieHa apuhMETHUSCKONH U T€OMETPHUSCKON MPOTrPECCUi,
CYMMBI IIEPBBIX N YICHOB.

H300pakeHre 4ICHOB apu(PMETHICCKON U TEOMETPHUECKON MTPOrPECCUil TOYKAMH Ha KOOPAMHATHOW MIIOCKOCTH. JIMHEHHBIH 1
AKCIOHEHITUANBHBIA pocT. CI0XKHBIE MPOIEHTHI.

IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUSI TIPUMEPHO# PABOYEM ITPOTPAMMBbI
KYPCA
(IO TOJAM OBYYEHUSI)

OcBoenne y4eOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO 0OLIero oOpa3oBaHMs JOJDKHO OOeCredrBaTh JOCTHKCHHUE
CJIEAYIOMMX MTPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTaTOB:

7 kJaace

Yucna u eviuucnenusn
*  BBIIOJHATE, cOYETas YCTHBIE M MMCBbMEHHBIE TPUEMBI, apu()METHIECKHE ICHCTBHS C PAllMOHAIBHBIMH YUCIAMH.
* HaxoauTh 3HAYCHUS YMCIIOBBIX BBIPAKEHHMIl; IPUMEHATH pa3HOOOpa3HbIe CMOCOOBI M MPHEMBI BEIYHCICHHS 3HAYCHUH
JIPOOHBIX BBIPOKEHHUH, COAEPKAIMX OOBIKHOBEHHbIE U AECATHYHbIE IPOOH.
» [lepexomuTh OT OXHOHM (OpPMBI 3amUch YHCEN K APYrod (mpeoOpa3oBBIBATH AECATHYHYIO IPOOb B OOBIKHOBEHHYIO,
O0OBIKHOBEHHYIO B ICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECSTUUHYIO POOB).
*  CpaBHMBATb U YIOPSAAOYMBATH PALlIOHAIBHbIE YHCIIA.

= OkpyrasTh yucia.

®  BRINOJHATH NPUKUIKY U OLIEHKY PE3YJIbTaTa BBIYUCIICHUH, OLEHKY 3HAUEHUI YHCIIOBBIX BBIPAXKEHUH.

®  BRINOJHATH AEHCTBUS CO CTENEHIMU C HATypPaJIbHBIMH 10OKa3aTEISIMU.

=  JIpuMeHATh OPU3HAKU ACTUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATYPATIbHBIX YUCEIN.

=  Pemare NpakTUKO-OPUEHTUPOBAHHBIE 33/1auM, CBS3AHHBIE C OTHOUICHWEM BEJIMYMH, MMPONOPLHUOHAIBHOCTHIO BEJIWYUH,
MPOLIEHTaMH; UHTEPIPETUPOBATL PE3YJbTaThl PEIIEHUS 3aady ¢ Y4ETOM OTPAHWYEHMH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpruBaeMBIX OOBEKTOB.

Anzebpauueckue eviparxcenus

=  Hcnomnp3oBaTh anreOpandecKyro TEPMUHOIOTHIO H CHMBOIIMKY, TIPAMEHSTH €€ B TIPOIIecce OCBOCHUS YIeOHOTO MaTepHaa.

» HaxoauTs 3HaYeHHsI OYKBEHHBIX BBIPAKEHUH IIPH 33ITAHHBIX 3HAUYCHHSIX TIEPEMEHHBIX.

* BrmonHATE npeoOpa3oBaHus [EIOTO BBIPAKCHHUS B MHOTOWIEH NPUBEACHHUEM ITOJOOHBIX ClIaraeMbIX, PacKpBITHEM
CKOOOK.

*  BEHIMOJHATE YMHOKEHHE OJTHOWICHA HA MHOTOWICH H MHOTOYJICHa HA MHOTOWICH, IPUMEHSTH (POPMYITBI KBaIpaTa CyMMBI
1 KBaJpaTa pa3HOCTH.

= OCymIeCTBIATh Pa3iIOKEHHE MHOTOYICHOB HA MHOXXHUTEIHN C TOMOIIBIO BBIHECEHHS 32 CKOOKH OOIIEro MHOMKHUTEJN,
TPYTITHPOBKYA CJIaTraeMbIX, TPAUMEHEHUS (HOPMYIT COKPAIIEHHOTO YMHOKEHHSL.

= [IpumeHsATH IIPeoOpa30BaHUsT MHOTOWICHOB JJISI PEIICHUS pa3iIMIHBIX 3a/1a4 U3 MAaTEMAaTHKH, CMEXKHBIX IPEAMETOB, U3
peanbHON IPAKTUKH.
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Hcmonn30BaTh CBOMCTBA CTEIICHEH C HaTypaJIbHbIMHU MTOKA3aTCIIAMU JIL r[peo6pa303aHI/1;1 BLIpa)KeHHﬁ.

ypaGHeHu}l U Hepaeencmea

Pemarte nuHelHBIE ypaBHEHMs C OJHOM INEPEeMEHHOM, MPUMEHsS NpaBWiIa IMepexoja OT HCXOIHOTO YPAaBHEHHUS K
paBHOCUIBHOMY eMy. [IpoBepsITh, SIBISETCS IM YUCIO KOPHEM ypaBHEHUS.

[TpumensTh rpaduyeckie METOIBI P PELICHUHN JIMHEHHBIX YPABHEHUI U UX CUCTEM.

[MonOupaTh mpuMepsI Iap YUCe, SBISIOMIIXCS PEIEHUEM JIMHEHHOTO YpaBHEHHS C IBYMSI TEPEMEHHBIMH.

CrpouTs B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOro ypaBHEHHMS C JIBYMS NEpEMEHHBIMH; IOJIB3YSCH Ipadukom,
MIPUBOJMTH IPUMEPHI PEIICHNST YPAaBHEHUSL.

PemaTh crcTeMbl [ByX JIMHEHHBIX YPaBHEHHUH € IByMs IEPEMEHHBIMH, B TOM YHCIIE IpadUyYeCcKy.

CocTaBnATh U pelaTh JIMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH 10 YCIIOBHUIO 33/1a4M, UHTEPIPETUPOBATh
B COOTBETCTBUU C KOHTEKCTOM 3aJ]aull [TOJTy4YeHHBIN pe3ybTaT.

Koopounamut u zpagpuxu. @ynkyuu

8 kiace

N300paxaTh Ha KOOPJMHATHOHN MPSAMON TOYKE, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPAWHATAM, JIyYH, OTPE3KH, HHTCPBAJIEI,
3aMHUCHIBATEH YHCIIOBBIC MPOMEKYTKH Ha AJITCOPaNIECKOM SI3BIKE.

OTMeuaTh B KOOPIWHATHOM TUIOCKOCTH TOYKH 10 33JJaHHBIM KOOPIUHATAM; CTPOUTH rpadu KK JTUHCHHBIX (DYHKIIHH.
OnuchIBaTh C MOMOIIBIO (PYHKIMIA U3BECTHBIC 3aBHCUMOCTH MEXIy BEJTHYMHAMHU: CKOPOCTh, BPEMsl, PACCTOSHHUE; IICHA,
KOJIMYECTBO, CTOMMOCTB; MPOU3BOUTEIIBHOCTE, BpeMsi, 00bEM PabOTHI.

Haxonuth 3HaueHHe QYHKIIMU 110 3HAUYCHUIO €€ apryMEHTa.

ITonnmMaTh rpaduveckuii crocod NpeACcTaBICHUS U aHaIM3a HHPOPMAITUH; U3BJICKATh U HHTEPIPETUPOBATH HH(DOPMAIHIO
13 rpaUKOB peasbHBIX MPOIIECCOB U 3aBUCHMOCTEH.

Yucna u evluucnenusn

Hcrnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOMKECTBE ICUCTBUTENBHBIX 4YHCEN A CPAaBHEHHUs, OKPYIVICHUS H
BBIUUCIICHHIT;, H300paXkaTh ICHCTBUTEIBHBIC YKCIa TOUKaMHU Ha KOOPIMHATHOW TPSMO.

[IpuMeHsTh TOHSATHE apU(PMETHYECKOTO KBaJpPATHOIO KOPHS; HAaXOJUTh KBAJpaTHbIE KOPHH, HCIIONB3Ys IpH
HEOOXOJMMOCTH KaJbKYJISTOP; BBIIOIHATH IPe0Opa3oBaHus BhIpaKEHHUH, CO/IepKalluX KBaJApaTHbIE KOPHHU, UCIIONB3YsI
CBOMCTBa KOPHEH.

Hcnonk3oBath 3amicu OOJIBIIMX U MaJIbIX YUCEN C TOMOIIBIO JeCATUYHBIX JIpoleii 1 cTenenel uucina 10.

Anzebpauueckue sviparxcenus

ITpuMeHATH TOHATHE CTEIECHH C LEJIbIM TOKa3aTeNleM, BBITOIHATh IPeoOpa3oBaHuUs BHIPAXKECHUH, COEPIKAILNX CTEIIEHHU C
LIEJIBIM TTOKa3aTeNeM.

BBINONHATE  TOXKIECTBEHHBIE IPeo0pa3oBaHMsl PAlMOHAIBHBIX BBIPAKEHWH Ha OCHOBE IpaBWJI JICHCTBUI Hal
MHOTOYJICHAMHU 1 AJIreOpanyecKuMu ApOOsiMH.

PacknanpiBaTh KBaApaTHBI TPEXWIEH HA MHOXKUTEIH.

[MpumenaTs npeoOpa3oBaHuUs BBIPAKEHUH Ul PEIICHUS PAa3iIMYHBIX 3aad M3 MATEMAaTHKH, CMEXHBIX NPEAMETOB, U3
peanbHON IPAKTUKH.

YPaBHBHM}l U Hepaeencmea

PemaTs uHeWHBIE, KBaJpaTHbIC YpPaBHEHHS U PALOHAIIBHbBIC YPABHEHUS, CBOSIIMECS K HUM, CUCTEMBI IByX ypaBHEHHH
C AByMs MIEpEMEHHBIMHU.

[epexomuTh OT CIOBECHOH (HOPMYIHPOBKHU 3a/auul K €€ ajareOpandeckoil MOJIENH C TIOMOIIIBIO COCTABIICHUS YpaBHEHHSI
WJIM CUCTEMBI YPaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ[aul IOJyUEHHBIN pe3ynbTar.
[IpuMeHsATh CBOMCTBAa 4YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLEHKM; pELIaTh JMHEMHBIE HEPAaBEHCTBA C OJHOMI
MEPEeMEHHON M WX CHCTEMBI; JaBaTh TIpaHUECKyl0 WUTIOCTPAIMI0 MHOXECTBA PEIICHHH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

Dyukyuu

INoHnMaTe U UCTIONB30BaTh (HYHKUMOHATIBHBIC TIOHATHS U S3BIK (TEPMHHBI, CHMBOJIMYECKIE 0003HAUCHHS); ONPEIENISTh
3HaueHHe (PYHKLUH 110 3HAUYCHHUIO apIyMEHTa; ONPeaesiATh CBOMCTBA

¢byHkIuK 1o €€ rpaduKy.

. k 2
Crpouts rpaduku dJIeMEHTAPHBIX QYHKIMHA BUIa Y = Sy =x5

y = x3,y = Vx, y = |X|; OnHCHIBaTH CBOICTBA YMCIOBOI (DYHKIHH IO €& rpaduKy.

9 kiaace

Yucna u evluucnenusn

CpaBHHUBATh 1 yIOPSIOYNBATH PAIMOHATIBHBIE 1 UPPALOHATIBHbIE YHCIIA.

BemonHsATe apudMeTnyeckne EWCTBHS C pPAlMOHANBHBIMHM UHCIIAMH, COYETas YCTHBIE W TMCHMEHHBIE MPUEMBI,
BBINOJIHSTH BBIYMCIICHUS C MPPALIMOHATBHBIMH YHCIIAMH.

Haxonuts 3HaYeHUs CTENIEHEH ¢ LEeTIBIMH TIOKa3aTeIsIMU U KOPHEH; BEIYHMCISATh 3HAYEHH S YHCIOBBIX BBIPAKESHHUMH.
OKpyTJIATh JEWCTBUTENBHBIEC YNCIIA, BBITOIHATH MPUKUIKY PE3YJIbTaTa BHIUMCICHUH, OLIEHKY YHCIIOBBIX BBIPRKEHHUH.
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ypaGHeHu}l U Hepaeencmea

PemaTe nuHElHBIE M KBaJgpaTHBIE YpaBHEHWS, YpaBHEHU, CBOAAIIMECS K HUM, MPOCTEHIIME APOOHO-pAIlMOHATbHBIC
YpaBHEHHUSI.

Pemate cucteMsl AByX JIMHEWHBIX ypaBHEHUH C JBYMs MEPEMEHHBIMH M CHCTEMBI BYX YpPaBHEHUI, B KOTOPBIX OJHO
YPaBHEHHE HE SIBJIAETCS TMHEHHBIM.

PemaTe TekcTOBBIE 3a/auMl aNreOpanvdecKM CHOCOOOM C ITOMOIIBIO COCTABJICHUS YPaBHEHUS WM CHUCTEMBI JBYX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMH.

[IpoBoauTh mpoCTEiIe UccIeJOBaHNsT YPaBHEHNH U CHCTEM yYpaBHEHHMH, B TOM YHCJIE C TPUMEHEHHEM IpaHuecKux
MIpecTaBieHnH (YCTaHABINBATh, UMEET JIM YPaBHEHNE MITH CHCTEMa YPaBHEHUH pellIeHNs1, ECJIM UMEET, TO CKOJIBKO, U TIp.).
PemaTe MHEliHBIE HEpaBEeHCTBA, KBaJlpaTHbIE HEPaBEHCTBA; N300paXkaTh pellleHHe HEPaBEHCTB HA YMCIIOBOH IMPSIMOM,
3aMHUCHIBATh PEIIEHHE C ITOMOIIBI0 CHMBOJIOB.

Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIINE KBA/IPaTHOE HEPABEHCTBO; M300pakaTh
pelIeHre CUCTEMbI HEPaBEHCTB HA YMCIIOBOM MPSAMOM, 3alUChIBATh PEIIEHHE C TOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MPH PEIICHUH PA3IMYHBIX 3a/a4.

Dynkyuu

PacriozHaBate (yHKIMM M3y4eHHBIX BUIOB. [loKa3bIBaTh cXeMaTHYeCKH PACIIOIOKEHHWE Ha KOOPAMHATHOW IUIOCKOCTH
k
_1
X
y=ax®+bx+c, y=x3 y=+/x, y=|xX| B 3aBHUCHMOCTM OT 3HaueHHMii KOI(Q(UIMEHTOB; OINCHIBATH CBOWCTBA
(bYHKLMH.

Crpouts 1 n300paxaTh CXeMaTHUECKH TPa(UKH KBaAPATHUHBIX (PYHKIMH, ONMMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIHNA
0 UX TpaduKam.

PacriozHaBath KBaipaTHYHYO (DYHKIHIO IO (OpMYIIe, TPUBOIUTH TPUMEPHI KBAIPATHUHBIX (DYHKIUI N3 peabHON KU3HH,
(U3MKH, TEOMETPHH.

rpapuKoB byHKIMNA BUA! y = kx, y=kx+b,y=

Apugpmemuueckan u 2eomempuueckas npozpeccuu

Pacnio3HaBaTh apu(QMETHIECKYIO U TEOMETPUYECKYIO IIPOTPECCHH TP Pa3HBIX crioco0ax 3a/laHusl.

BBINOJHATH BBIUMCICHUS C UCIIOIb30BaHWEM (GopMys N-ro 4jieHa apupMETHYeCKOW M TeOMETPUYECKON MPOrpeccHi,
CYMMBI IIEPBBIX N WICHOB.

N300paxkaTh WICHBI MOCIEI0BATEILHOCTH TOYKAMU HA KOOPIAMHATHOM IIOCKOCTH.

PemaTe 3agaud, CBS3aHHBIE C YHCIOBBIMH IIOCIIEIOBAaTEIFHOCTAMH, B TOM YHCIIE 3a/Jadd U3 peaibHOM XHU3HH (C
UCIIOJIL30BAaHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHIA).
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PABOYASA ITPOT'PAMMA
YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KIIACCbI

HNEJU U3YYEHUSA YYEBHOI'O KYPCA

«MareMaTuky yxKe 3aTeéM Y4YUTh HaJ0, YTO OHa YM B MOPSAIOK MPUBOIUTY, — IHUCAT BEITUKUN PYCCKUM yueHbld Mwuxaun
Bacunserruy JlIomoHOCOB. 1 B 3TOM COCTOUT O/THA M3 IBYX IIENIel 00yIEHIS TEOMETPHUU KaK COCTABHOM YaCcTH MAaTEMATHKH B IIIKOJIC.
DTOH IEeMM COOTBETCTBYET JOKa3aTellbHAs JIMHUS TperoaaBaHus reomerpud. Cremys MpeiCTaBICHHOW paboded mporpamme,
HayWHas C CEbMOTO KJIACCa HAa YPOKAaX T€OMETPHH OOYJAIOUIMICS YUUTCS MPOBOJUTH TOKA3aTEIBHBIC PACCYXKICHHS, CTPOUTH
JIOTUYECKUE YMO3aKIIOUCHHUS, JOKa3blBaTh HCTHUHHBIE YTBEPXKJACHUA U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, HPOBOAUTH
paccyXIeHusl «OT TPOTUBHOTO», OTIMYATh CBOMCTBA OT NPHU3HAKOB, (OPMYJIMPOBATH OOpaTHBIC YTBEPXKICHUSA. YUCHHUK,
OBJIAJICBININI UCKYCCTBOM PacCyKIaTh, OyJIeT MPUMEHSATH €T0 M B OKPYKAOIIEH KHU3HU. 1 B 3TOM COCTOUT BaXKHOE BOCITUTATEIIEHOE
3HaUYEHUE U3YUYECHUS T€OMETPUH, IPUCYIIIEe UMEHHO OT€UECTBEHHON MaTEeMaTHUeCKOM IIKOJIE.

Bwmecte ¢ TeM aBTOpBI TPOTPaMMEI MIPEIOCTEPETAIOT YUYUTENS OT M3IHIIHETO (popMain3Ma, OCOOCHHO B OTHOIIICHHUH HAYal W
ocHoBanuii reometpun. Opaniy3ckuit Mmatematuk XKan JIpe1oHHE IO STOMY MOBOJIY BBICKa3aJics Tak: «UTo KacaeTcsl NeNMKaTHON
MPOOJIEMBI BBEICHUS «aKCHOM», TO MHE Ka)KETCS, YTO Ha MEPBBIX MOpax HY>KHO BOOOIIEe H30eraTh MPOU3HOCHTH CaMo 3TO ¢JIoBo. C
JIPYTOM K€ CTOPOHBI, HE CIENYET YIYCKaTh HU OJHONW BO3MOXXHOCTH JIaBaTh MPUMEPHI JIOTUYECKUX 3aKIIOUEHH, KOTOPBIE Ky/ia B
OOJBIIICH Mepe, YeM el aKCHOM, SIBJISTFOTCS HICTUHHBIMHU M € IMHCTBEHHBIMHU JBUTATEIISIMA MAaTEMATHUSCKOT'O MBIITUICHUSD).

BTopoii 1ies1p10 n3yueHus: FeOMETPUU SIBJISIETCS UCIIOJIB30BAHUE €€ KaK MHCTPYMEHTA MPH PEIIeHUH KaK MaTeMaTHYeCKUX, TaK 1
MPaKTUYECKHUX 3aJ[au, BCTPCUAIOIINXCS B peasibHOM ku3HH. OKOHYUBIINN KypC T€OMETPUHU MIKOJIbHUK JODKEH OBITh B COCTOSTHUU
OTpPECTUTh TEOMETPHUCCKYIO (DUTYPY, OMKCATH CJIOBAMH JAHHBIA YepTEXK WIM PUCYHOK, HAWUTH IUIOIIAh 36MEIBHOTO YYacTKa,
paccuuTath HEOOXOIUMYIO JUIMHY OITOBOJIOKOHHOTO Kalensi i TpeOyemble pa3Mepbl rapaxa s aBTOMOOWISL. DTOMY
COOTBETCTBYET BTOPAsl, BEIYMCIUTEIbHAS JMHUSI B U3yUYEHU U T€OMETPHH B 1IKoJe. J[aHHas MpaKTHYecKas IMHUS SIBIIIETCS HE MeHee
Ba)KHOM, YEM TepBasl.

MECTO YYEBHOI'O KYPCA B YYEGBHOM I1JIAHE

CornacHo yyeOHOMY MJ1aHy B 7—9 Kitaccax u3y4aercs yueOHbIi Kypc «['eoMeTpus, KOTOPBIN BKIIIOYAET CJIEIYIOIHE OCHOBHBIE
paszensl conepxanus: «['eomeTpuueckue GUTyphl 1 MX CBOMCTBaY, «/3MepeHne TeOMeTpHUECKUX BEJIMUMHY, a TaKke «JlekapToBbl
KOOP/IMHATHI Ha TIIOCKOCTHY, «BekTopb», «JIBrkeHus muiockocti» u «IIpeodpazoBanus Hogo0us».

YueOHBbIH M1aH NpeycMaTpUBaeT H3y4eHHE TeOMETPHU Ha 0a30BOM ypOBHE, HCXO/Is U3 HEe MeHee 68 yueOHBIX 4acOB B y4eOHOM
roJly, BCEro 3a Tpu roja o0y4eHusi — He MeHee 204 yacos.

COIEPXKXAHHUE YYEBHOI'O KYPCA (I1I0O TOAAM OBYYEHMUHA)
7 kJaace

HavanbHble noHsAtus reomerpuu. Touka, mpsimas, OTPEe30OK, Jyd. Yrod. Buzabl yrios. BepTukanbHble M CMEKHBIE YIJIbL.
buccexrpuca yria. Jlomanast, MEOroyroibHUK. [lapajuienbHOCTb ¥ NEPHIEHAUKYJISIPHOCTD IPSMBIX.

CumMmeTtpuuHble ¢purypsl. OCHOBHBIE CBOHCTBA OCEBOH CUMMETpHH. [IprMepsl CHMMETPUH B OKPY KAIOIIEM MHUpE.

OcCHOBHbBIE IOCTPOECHUS C IIOMOILBIO IUPKYJIS U TUHEHKH.

Tpeyronbuuk. BwicoTa, Memuana, OuccekTpuca, MX CBOWCTBAa. PaBHOOEApEHHBII M PABHOCTOPOHHUN TPEYTOJBHHUKH.
HepaBeHcTBO TpeyroiapHuKa.

CBolicTBa ¥ IPU3HAKH PAaBHOOEIPEHHOTO TPeYroibHUKa. [[pr3HaKy paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa U IIpU3HAKK HapaieNbHbIX IpsAMbIX. CyMMa YIJIOB TPEyrojbHUKA. BHEIIHNE yIiIbI TPEyTOIbHUKA.

[IpsimoyrompHBIA TpeyroasHUK. CBOMCTBO MEAHMAHBI MPSMOYTOJIBHOTO TPEYTOJIBHHUKA, IIPOBEIEHHON K TUIOTeHY3e. [Ipu3Haku
PaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJNBHUKOB. [IpsAMOYTronbHBIN TpeyronbHUK ¢ yrioM B 30°.

HepaBeHcTBa B TeOMETprH: HEPAaBEHCTBO TPEYTOIBHUKA, HEPABEHCTBO O JUTHHE JIOMaHOM, TeopeMa 0 OOJIbIIeM yrie 1 OonbIueit
CTOpOHE TpeyroiabHUKa. [lepneHanKysip 1 HaKIOHHAS.

I'eomeTpuueckoe mecTo ToueK. bruccekTpuca yria u cepe JUHHBIN NEPIEHANKYJIISAP K OTPE3KY KaK T€OMETPUUECKIE MECTa TOUEK.

OKpy»XHOCTb U KPYT, XOpAa U IUaMeTp, MX CBOWCTBA. B3anuMHOE pacmosoxeHne OKpyKHOCTH 1 IpsAMoii. KacarenpHas u cexymas
K OKpyHOCTH. OKpYy>KHOCTb, BIIUCAHHAS B yToJ. BriricaHHas 1 onmcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 kiace

UYetpipéxyronsauku. [lapammenorpamMM, ero mpu3Hakd M cBoiicTBa. YacTHBIE Cilydad MapajuieiorpaMMOB (MPSIMOYTONBHHUK,
pomO, KBampaT), MX MPU3HAKK U CBOWCTBA. Tpanenns, paBHOOOKas Tparelus, e€ CBOWCTBA U MPU3HAKH. [IpsMOoyTOIbHAS TpaTeIHsL.

LlenTpanbHas cuMMETpUSL.

Teopema Paneca n Teopema 0 MPOMOPIIHOHATBHBIX OTPE3KAX.
CpenHue THHUH TPEYTONBHUKA M TPAICIIUH.

[Momobue TpeyronsHUKOB, KO3 dunreHT mofgoous. [Ipu3Haku mogodus TpeyronsHUKOB. [IpiMeHeH e mogo0us Py perIeHuN
MIPAKTHYECKUX 3aad.

CaoiicTBa uroma el reoMeTpuaeckux Guryp. @opMyIIsl IS MIIOIMAAN TPEYTOJIBHIKA, TTapajiesiorpaMmMa, poM0a 1 Tparenyy.
OtHomeHnue rroniaael mogo0HbIX GHUTYD.

Brruncnenue mromanei TpeyroabHAIKOB 1 MHOTOYTOJIBHIKOB HA KIIETYaTOH Oymare.
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Teopema ITudaropa. [lpumenenne Teopemsl [Indaropa npu pereHnn MpaKTHIECKUX 3a1a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO YTJIa IPSIMOYTOJIBHOTO TpeyrojbHuKa. TpuroHomerpudeckue GyHKIUM yriaoB B 30°, 45° u
60°.

BricanHble U LIEHTpaIbHBIE YTJIBI, YIOJI MEXKAY KacaTelbHOW M XOpAOH. YTl MEXKIYy XOpAaMHU U CEKyIIMMH. BrucaHHbIe U
OTIMCaHHBIE YETHIPEXYTONBHUKN. B3anMHOe pacronoxenne AByX okpyxHocTed. Kacanne okpyxkHocteil. OOmue KacaTenbHbIEe K
JIBYM OKpPY>KHOCTSIM.

9 kiace

Cunyc, xocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TpUTOHOMETpHUECKOE TOXAECTBO. DOpMyJIIBl TpHUBEACHUS.

Pemenue tpeyronsHukoB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. PellieHre npakTH4ecKx 3a1a4 ¢ HCIOJIb30BaHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB.

[Ipeob6pazoBanue mogoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpon3BeA€HIH OTPE3KOB X0/, TEOPEMBI O TPOU3BECHIH OTPE3KOB CEKYIIHX, TEOPEMa O KBaIpaTe KacaTeIbHOM.

Bekrop, mmHa (MOmyIib) BEKTOpa, COHAIIPABICHHBIE BEKTOPHI, IIPOTHBOIIOIOKHO HAIPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh
BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallM¥ HaJ BEKTOpamH. PaznokeHne BeKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnunats! Bekropa. CkansipHOE TPOU3BEICHNE BEKTOPOB, TPUMEHEHHE ISl HAXOXKJICHUSI JUTMH U YTJIOB.

JlexapToBBl KOOPJMHATHI HA IIOCKOCTH. YpaBHEHHs NMPSIMOW M OKPY)XHOCTH B KOOpAWHATaX, NMepecedeHre OKPY>KHOCTEH U
pAMbBIX. METO KOOP/IMHAT U €r0 MPHUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. J{nHa okpykHOCTH. ['pamycHast 1 painaHHas Mepa yria, BEIYUCICHHE JUIMH AYT OKPY>KHOCTEH.
[Tnomane xpyra, cekTopa, cCerMeHTa.

JIBHIKEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETPHU GUTYD (11eMeHTapHbIe ipejcTaBienus). [lapamtensHeiii nepenoc. [loBoporT.

IIVIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHMU S NMPUMEPHOM PABOYE ITPOI'PAMMBI
KYPCA
(IO TOJAM OBYYEHUSI)

OcBoenune yueOHOTO Kypca «['eoMeTpusi» Ha YPOBHE OCHOBHOTO OOINEr0 0Opa3oBaHHs MOIKHO OOSCIeuMBaTh JOCTHIKCHHUE
CIIEYONIMX MPEAMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB:

7 kJaace

* PacnosHaBaThb W3y4YCHHBIE TI€OMETpHYECKHE (UIYpHl, ONPENelsTh HX B3aMMHOE pPAaCIOJIOXKEHUE, H300pakaTh
reOMeTpUYECKUe (DUTYDPBI; BEIIOIHATH YSPTEKH 110 YCIOBHIO 3a1aul. VI3MepsATh IMHEHHBIE U YIJI0BbIE BEIMYMHEL PemaTs
3a[auy Ha BBIYMCIICHHUE AJIMH OTPE3KOB M BEIUYUH YTJIOB.

= JlenaTb rpyOyI0 OLIEHKY JMHEIHBIX ¥ YIJIOBBIX BEJIMYMH IPEIMETOB B PeabHOM KHU3HH, pa3MEPOB MPUPOIHBIX 0OBEKTOB.
Pa3nmuath pasmepsl 3THX 0OBEKTOB 10 TOPAAKY BETHUYHUHBIL.

=  CTpouTh YepTEKHU K TEOMETPUUECKIM 3a/1a4aM.

» [lomp30BaTbcsl NpPHU3HAKAMH PAaBEHCTBAa TPEYTOJBHHKOB, HCIIONB30BAaTh IPU3HAKM M CBOMCTBA paBHOOEAPEHHBIX
TPEyToJIbHUKOB IIPH PELICHUH 3aa4.

=  JIpOBOIUTH JIOTHYECKUE PACCYKICHUS C UCIOIb30BaHUEM I'€OMETPHUECKUX TEOPEM.

= Jlomp30BaThCsl IpPU3HAKAMU pPAaBEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB, CBOWCTBOM MEIUaHbI, INPOBEAEHHOW K
TUIIOTEHY3€ MIPSIMOYTOJIBHOTO TPEYTOIbHHKA, B PELICHUN TEOMETPUIECKUX 3a/1a4.

*  Omnpenenarb NapajUIeNbBHOCTh IPSIMBIX C IIOMOIIBIO YIJIOB, KOTOpble 00pasyeT ¢ HUMHU ceKymas. Onpenensrsb
MapaJUIENBHOCTD MPSMBIX C IIOMOILBIO PABEHCTBA PACCTOSIHUN OT TOUEK OAHOM MPSAMOM 10 TOYEK APYTOM MPSMOM.

=  Pemrats 3aaun Ha KiIeT4aTON OyMmare.

* JIpoBOIUTH BBHIUMCICHUS M HAXOAWTH YHCIIOBbIE M OYKBEHHbIE 3HAUYEHHS YIVIOB B TEOMETPHYECKHX 3a7adax cC
HCIIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIBHHKOB U MHOTOYTOJIbHIKOB, CBOIMCTB YITIOB, 00Opa30BaHHBIX MPU MEPECEIECHUN
JBYX HapauIeIbHBIX IPSAMBIX CeKyIel. PermaTs npakTuyeckue 3ajaun Ha HAXO0XK/JICHUE YTIIOB.

*  Bragers MOHATHEM F€OMETPHUIECKOTO MECTA TOUEK. YMETh ONPEEIATh OMCCEKTPHCY YITIa M CEPEANHHBINA MTEPIEHUKYIISP
K OTpE3KY KaK FeOMETPUYECKHE MECTA TOUEK.

*  DopMynmMpOBaTH ONPEACIICHNS OKPYKHOCTH M KPyra, XOpIbl M JHaMeTpa OKPY>KHOCTH, MOJIB30BaThCS MX CBOMCTBAMHU.
YMeTh NPUMEHSTh 3TH CBOMCTBA IPU PEILIEHUH 3a1a4.

*  BageTs NOHATHEM OMHMCAHHON OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh HaXOauTh €€ IeHTp. [lonp3oBaThes akTamu o
TOM, ITO OHCCEKTPHCHI YIJIOB TPEYTOJIbHNKA MIEPECEKAFOTCS B OAHOW TOYKE, M O TOM, YTO CEPEIUHHBIE TTEPICHIUKYIISIPbI
K CTOPOHAM TPEYTOINbHUKA IEPECEKAIOTCS B OTHON TOUKE.

* Brnanere NOHATHEM KacaTeIbHOW K OKpPY>KHOCTH, IIOJIb30BATHCS TEOPEMOM O MEPHEHIMKYISPHOCTH KacaTeJIbHOW W
panuyca, IpOBEAEHHOTO K TOUKE KacaHHS.

= [lonp30BaTbCs NPOCTEHIIMMY FEOMETPHUECKIMH HEPABEHCTBAMU, IOHUMATh UX MPAKTUUYECKUI CMBICI.

" HPOBOZ[I/ITB OCHOBHBIC TCOMCTPUYCCKUC MOCTPOCHUS C MOMOIIBIO HUPKYJIA U JIMHCHKH.
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8 kimacce

9 kaacc

Pacrio3naBaTh OCHOBHEIC BHIbI I‘IGTI)IpéXyl"OJ’II)HI/IKOB, HUX OJIEMCHTHI, IIOJIB30BAThCA HX CBOIiCTBaMU npu peHICHUN
T€OMETPHUYICCKUX 3aaal.

BJ'IaI[eTB IIOHATUEM CpCHHeﬁ JIMHUW TPEYTOJIbHUKA U TpalCluu, IpUMEHATb UX CBOICTBa Ipyu pCHICHUU I'COMCTPUICCKUX
3aaad. Ilonp30BaThCs TeOpCMOP'I dareca JJIA pEeHICHU S IPAKTUYCCKUX 3a1a4.

HpI/IMeHHTB MpU3HAKU HO,HO6I/I$I TPCYTOJBbHUKOB B pECIICHUU T€OMETPUICCKUX 3aa4.

IMonp3oBaThest Teopemoit [Tudaropa i pelieHnsi TeOMETPUIECKUX U MPAKTUUECKHUX 3a7a4y. CTPOUTh MaTeMAaTHUYECKYIO
MOJIEJTb B IPAKTHYECKUX 3a/1a4aX, CAMOCTOSATENBHO JeNaTh YePTEK U HAXOUTh COOTBETCTBYOIIME JTUHEL.

BrnaseTh NOHATUAME CUHYCA, KOCHHYCA M TAaHTEHCA OCTPOTO yIila MPSMOYTOJIbHOTO TPEYToabHUKA. [101630BaThCS 3THMHU
MOHATHSIMH TS PEIICHUS TPAKTHUECKHUX 3a/1a4.

BbIUUCHSITh (pa3iTUUHBIMEA CIIOCOOAMM) ILIOIIAAb TPEYTOJAbHUKA W IUIOMIAAM MHOTOYTOJBHBIX (Uryp (MOJiB3yscCh, Tie
HEO0X0UMO, KAIbKYIATOPOM). [IpUMEHSITh TOJyYEeHHBIE YMEHHUS B TPAKTHUECKHX 3aadax.

BnaseTh MOHATHUSMU BIHUCAHHOTO M IIEHTPAJBHOTO yIJia, MCIIOIb30BAaTh TEOPEMBI O BIMCAHHBIX YIWIaX, YIriax MEXIy
XOpJaaMu (CEKYIIUMHK) U YTIIE MEKIY KacaTeTbHOU M XOPAOH TP PELIEHHH TeOMETPHUYECKUX 3a/1aH.

BrasieTh MOHATHEM OMMUCAHHOTO YETHIPEXYTOJIHUKA, IPUMEHSTH CBOMCTBA OMMMCAHHOT0 YETHIPEXYTONBHUKA IIPH PEIICHUH
3ajaq.

[TpuMeHSATh MOJMyYeHHBIE 3HAHHWS HAa MPAaKTHKE — CTPOMTh MaTeMaTHYeCKHe MOJEIM IS 3a1au PEalbHOW KM3HU W
MPOBOUTL COOTBETCTBYIOIINE BBIUMCIEHHUS C IPUMEHEHUEM TIO00US U TPUTOHOMETPUH (TTOJIB3YSCh, T1e HEOOXOIUMO,
KaJIbKYJIATOPOM).

I/ICHOJ'IB3OBaTb T'pI/IFOHOMCTpI/I'-ICCKI/Ie d)yHKLII/II/I OCTpI)IX yFJ'[OB JUIA HAaXOXIACHU A paSJ'[I/I‘{HI)IX 3JICMCHTOB HpﬂMOyFOJ’IBHOFO
TPEeYroJbHUKA.

HOJ’IB3OB&TBC${ (bOpMy.]'IaMI/I HpI/IBe)IeHI/IH 1 OCHOBHBIM TpI/IFOHOMCTpI/I‘IeCKI/IM TOXACCTBOM IJII HAXOXKIACHU S COOTHOLHGHI/Iﬁ
MC)K}Iy TpI/IFOHOMCTpI/I'-IeCKI/IMI/I BCIIMYHMHAMMU.

Hcnonb3oBaTh TEOPEMBbl CHHYCOB M KOCHHYCOB ISl HAXOXKJCHUS PAa3lIMYHBIX AJIIEMEHTOB TPEYrojbHHKA («pelleHne
TPEYTOJIBHUKOBY), IPUMEHATh UX MPU PELICHUH TEOMETPUUECKUX 3a/1aY.

Bnanerp mosstHsiMH mpeoOpa3oBaHMs IMMOAOOHs, COOTBETCTBEHHBIX JJIEMEHTOB MONOOHBIX (uryp. Ilonb3oBaThbes
CBOWCTBaMH MOZ00MS IPOU3BOIIBHBIX (PUTYP, YMETh BBIUUCIIATH JUIMHBI K HAXOAUTH YTIIbl y TOJOOHBIX uryp. [IpumensTs
CBOMCTBA MOAOOMS B IPAKTUYECKUX 32/1a4aX. Y METh IPUBOIUTD IIPUMEPBI OJOOHBIX (DUTYP B OKPYKAIOIIEM MHUDE.
[Tonmp30BaThCcs TeOpeMamMH O MPOM3BEACHUH OTPE3KOB XOPH, O TPOM3BEICHHHM OTPE3KOB CEKYLIMX, O KBaJapare
KacaTeJIbHOM.

[lonb30BaThCsi BEKTOpaMHU, IMOHHUMATh WX T€OMETPHUYECKUH M (DU3MYECKUH CMBICH, NPUMEHATh WX B PEUICHHU
reOMeTPUYECKUX U (U3MUYECKUX 3aa4. [IpUMEeHsTh CKaIsIpHOE POU3BECHIE BEKTOPOB ISl HAXOXK/ICHHUS JUIMH U YTJIOB.
[Tonp30BaThCS METOAOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €0 B PELICHUH TeOMETPHIECKUX U MPAKTHUECKUX 3aay.
Bragets mOHATHSIMU TPAaBUIBHOTO MHOTOYTOJIBHHKA, [UIMHBI OKPY>KHOCTH, [UTMHBI YT OKPY>KHOCTH U PaJTHaHHON MEpbI
yIia, yMETh BRIYMCIIATH IUIOMAAb KpyTa U ero dacteil. [IpuMeHsATh moy4YeHHbIe YMEHUS B IPAKTHYECKHX 3a/1a4ax.
Haxomuth ocu (WiIu HEHTPbI) CAMMETPUH (HUTYpP, TPUMEHSTh JIBUXKEHHUS INIOCKOCTH B MMPOCTEHIIINX CITy4asiX.

[IpuMeHATh MOTy4YeHHBIE 3HAHWS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHEe MOJAENM [UIS 3a/1ad pealbHON KH3HH U
MIPOBOIUTH COOTBETCTBYIOIIME BHIYMCICHHUS C IPUMEHEHHUEM I0JJO0US U TPUTOHOMETPUUYECKUX (QYHKIMH (TTOJIB3YACH, TIe
HEO0X0IMMO, KaJIbKYJISITOPOM).
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PABOYASA ITPOT'PAMMA
YUYEBHOI'O KYPCA «BEPOSATHOCTDb U CTATUCTHUKAY.
7—9 KJIACCBI

HEJA U3YYEHUSA YYEBHOI'O KYPCA

B coBpemeHHOM IM(POBOM MHUpPE BEPOSITHOCTh U CTATHCTHKA NMPHOOPETAIOT BCE OONBINYIO0 3HAUYMMOCTB, KaK C TOUKH 3PEHUS
MIPAKTHUECKUX MPUIIOKEHUH, TaK U X POJIM B 00pa30oBaHUM, HEOOXOAMMOM KaxKIOMY YeloBeKy. Bo3pacraer umcio mpodeccui,
IIpY OBJIAJIEHUH KOTOPBIMH TpeOyeTcsl Xopomias 6a30Bast IOATOTOBKA B 00IACTH BEPOSTHOCTU U CTATHCTHKH, TaKas IMOArOTOBKa
Ba)kKHA JUIS IIPOJOJDKEHHSI 00pa30BaHMsI ¥ TS YCIIEIIHON MPOo(heCCHOHATBHON Kapbephl.

Kaxxp1ii 4enoBek MOCTOSIHHO NMPUHUMAET PEIICHUS] Ha OCHOBE MMEIOIMXCS Y HETO JAHHBIX. A Ui 000CHOBaHHOTO MPUHSTHUS
pEILIeHus B YCIIOBUSIX HEAOCTATKA HIIH M30bITKA MHPOpMaK HEOOX0IMMO B TOM YHCIIE XOPOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE
U CTaTUCTUYECKOE MBIIIJICHUE.

NMeHHO mOATOMY OCTpO BCTalla HEOOXOJUMOCTH CGHOPMHUpPOBAaTH y OOyYaromuxcs (QYyHKIMOHAIBHYIO T'PaMOTHOCTb,
BKIIIOYAIOIIYI0 B Ce0sl B KadyecTBE HEOTHEMJIEMOM COCTABIISIOIIEH yMEHHE BOCIPHHUMATh W KPUTHYECKH aHAIN3UPOBATH
WH(OPMAIIHIO, PEACTABICHHYIO B Pa3IMYHbIX (JOpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX pPEabHBIX HPOLIECCOB U
3aBUCHMOCTEN, TPOM3BOANTH MPOCTEHIIINE BEPOSTHOCTHBIE pacu€Thl. 3HAKOMCTBO C OCHOBHBIMH IPUHIMIIAMU cOOpa, aHAM3a U
MIPECTaBICHNs] JAaHHBIX M3 pPa3InuHBIX cep KU3HH OOIIEeCTBa M ToCyNapcTBa MPHOOLIAET OOydarommxcs K OOLIeCTBEHHBIM
nHTEepecaM. V3ydyeHre OoCHOB KOMOWHATOPHKH Pa3BHBACT HABBIKK OpraHM3aliy Hepebopa U Mojacuéra 4uciia BApPUAHTOB, B TOM
4Hce, B IPUKIAHBIX 33/1a49aX. 3HAKOMCTBO C OCHOBAMH TEOPHH rpadoB co31aéT MaTeMaTHIeCKuil (hyHAaMEHT J1st (POPMHUPOBAHHSI
KOMITETEHIIMH B 007acT MHPOPMATHKU M HU(POBBIX TeXHONOrui. [IoMrUMO 3TOrO, MpH M3yYeHWU CTATUCTUKUA U BEPOSTHOCTH
oboramaroTcst MpeACTaBIeHNs YYAIINXCSl O COBPEMEHHOM KapTHHE MHUpa U METO/aX ero uccie0BaHus, popMHUpyeTCcsl TOHUMaHue
POJIM CTATHCTHKM KaK HCTOYHUKA COIUATILHO 3HAYMMON MH(POPMALIMK U 3aKJI1a/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILICHHS.

B cOOTBETCTBUY C JJAHHBIMU LIEJISIMH B CTPYKTYpe IPOrpaMMbl Y4eOHOTo Kypca « BeposiTHOCT M CTATHCTHKA) OCHOBHOM IIKOJIBI
BBIJICIEHBl CJEAYIOLINE COJAepKaTeNbHO-MeToandeckue JUHUU: «lIpencTaBieHne NaHHBIX M OIKCATeNlbHAas CTAaTHCTUKaY;
«BeposTHOCTBY; «eMEHThI KOMOMHATOPHKIY; «BBeeHue B Teoprio rpadoBy.

Conepxanue muHun «IIpeicTaBienne NaHHBIX M ONMUCATENbHAS CTATHCTHKA» CIIY>)KUT OCHOBOW sl (POPMHUPOBAHHUST HABBIKOB
paboTsl ¢ uH(pOpPMAIMEl: OT YTEHHsI K HHTEpIpeTaIllMy HH(POPMAIINK, TIPEICTABICHHOM B TaOIUIIax, Ha qUarpaMMax u rpadukax 10
cOopa, MpeJICTaBICHNS U aHAJIN3a AaHHBIX C UCIIOIBb30BAHUEM CTATUCTUYECKUX XapaKTePHCTHK CPETHUX M paccenBaHus. Paboras
C JaHHBbIMH, O6y'—IaIOIJ_II/IeC$I yJdaTCs CHMATBIBATb W HHTEPIPETUPOBATH JAHHBIC, BbIABUTATb, apI'yYMEHTHUPOBATb U KPUTHUKOBATH
IpOCTEHIIe TUIIOTE3bl, PasMbIIUIATh HaA (axTopamy, BBI3BIBAIONMMHM H3MEHYMBOCTb, W OLEHUBATh WX BIMSHHE Ha
paccMaTpuBacMble BETMUUHBI U IPOLIECCHI.

HNHTyuTHBHOE NpPEACTABICHUE O CIy4YalHOW HM3MEHYHMBOCTH, HCCIICIOBAaHME 3aKOHOMEPHOCTEH M TEHICHLMH CTaHOBUTCS
MOTHUBUPYIOLLEH OCHOBOM AJIs1 M3Y4YEHMsS] TEOPUM BEPOATHOCTEW. Boiplioe 3HaueHWe 3[4eCh UMEIOT IPAKTUYECKUE 3a/aHus, B
YACTHOCTH ONBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMHU.

ITonsTHE BEpOSATHOCTH BBOAMTCA KaK Mepa IpaBAonomoOus ciydaiHoro coObitus. [Ipm m3ydeHnu Kypca oOydaromiuecs
3HAKOMATCSI C NPOCTEHINMMM METOJAMU BBIUMCIICHUS BEPOATHOCTEH B CIIydaWHBIX SKCIIEPUMEHTaX C PaBHOBO3MO>KHBIMU
3JIEMEHTapHBIMU HCXOJaMH, BEPOATHOCTHBIMU 3aKOHAMH, MO3BOJIIOIIMMH CTaBUTbh U pellaTh Oojiee CIOXHBIE 3agaun. B xypc
BXOJAT HadaJIbHbIE NIPECTABIICHNUS O CIy4alHbIX BEIMYMHAX U X YHCIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOr0 Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIMXCsSl ¢ MHOXKECTBAMH W OCHOBHBIMH OIEpalUsAMH HaJ
MHOXECTBAMH, PACCMaTPUBAIOTCSI IPUMEpPBI MPUMEHEHUS JJIsI PELIEHNS 3a/1a4, a TAK)KEe UCIIOJIb30BaHM B JPYTHX MAaTEMAaTHUECKUX
Kypcax 1 y4eOHBIX IIpeMeTax.

MECTO YYEBHOTI'O KYPCA B YYUEBHOM IIJIAHE

B 7—9 wiaccax m3y4aercs Kypc «BeposSTHOCTD M CTaTHCTHKA», B KOTOPBIA BXOIAT pa3mensl: «llpeicraBieHue MaHHBIX H
omucaTesbHast CTATUCTHKAY; «BeposSTHOCTEY; «DNeMeHThl KOMOMHATOPHKIY»; «BBeneHne B Teoputo rpagosy.

Ha u3yuenne qanHOTO Kypca oTBOAUT | yueOHBIN Yac B HEJENIO B T€UCHHE KaXI0ro roaa o0ydenns, Bcero 102 yueOHBIX daca.

COJJEPXAHHUE YYEBHOI'O KYPCA (I1IO TOAAM OBYYEHMUNA)
7 kJaace

[IpencraBneHne MaHHBIX B BHIE TAaONWI, AWarpamMM, TpauKoB. 3aloNHEHHE TAONHIl, YTEHHWE M IIOCTPOCHHE IHarpaMm
(cTOMOMKOBEIX (CTONOUYATHIX) M KPYTOBBIX). UTeHNE TPaUKOB peaslbHBIX MporeccoB. V3pneuenne nHGOPMALNN U3 TUATPaMM H
TaOJINIL, NCIIONB30BAHUE U HHTEPIIPETALNS TaHHBIX.

OmnwucarenpHas CTATHCTHKA: cpemHee apudMeTHYecKoe, MenuaHa, pa3Max, HauOoIbIlee W HaWMEHBIIee 3HaYeHHWS Habopa
YUCJIOBBIX JaHHBIX. [IpuMepsbl ciyyailHOM N3MEHUYMBOCTH.

Crny4aiiHBI SKCIIEpUMEHT (OIBIT) M cIy4yaiiHOoe coObiTHe. BepostHOCTs M dacToTa. POIb MamoBEpOATHBIX M MPAKTUYECKH
JIOCTOBEPHBIX COOBITHH B MPHPOJIE U B oOmiecTBe. MOHETA M NTpaibHAsl KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepumHbl. Uncno pédep n cymmapHas creneHb BepunH. [IpeacTasienue o cBs3HoCTH Tpada.
Henu u muxoer. [Tyt B rpadax. O6xoxn rpada (3inepoB myTh). Pernrenue 3amau ¢ moMomnspio rpados.



8 kimace

MHOXeCTBO, 3JIEMEHT MHOXECTBA, MOJMHOXeCcTBO. Omneparuu HaJl MHOXKECTBaMU: O0BeAWHEHHe, mepecedueHue. CBoicTBa
omepauuid HaJ MHOMECTBAMHU: IIEPEMECTHTENIbHOE, COYeTaTeNIbHOe, paclpeaeianTeNbHoe, BKItoueHus. lcnonb3oBaHue
rpaduIecKoro MpeICTaBICHISI MHOXKECTB TS OITMCAHUS PeallbHBIX MPOIECCOB U SBJICHUMA, TIPU PEIICHIH 3a]1ad.

N3mepenune paccenBaHus TaHHBIX. Jluciepcrs U CTaHAaPTHOE OTKIIOHEHHUE YHCIIOBEIX HA00poB. J[narpaMma paccenBaHusl.

DeMeHTapHbBIe COOBITHS CITy4aifHOro ombita. Ciy4aifHbIe cOOBITHs. BeposTHocTH coObITHi. OMBITEI ¢ PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMH COOBITHsIMA. CydaiHbIA BEIOOpP. CBSI3h MEXTy MAIOBEPOSTHBIMHU U MPAKTHYECKH JOCTOBEPHBIMU COOBITHSIMH B
pupo/ie, 00IIeCTBE U HAYKE.

HepeBo. CBoiicTBa JIepeBbEB: €IMHCTBEHHOCTh MYTH, CYLIECTBOBAHUE BUCSYEH BEPIIMHBI, CBA3b MEXKIY YHMCIOM BEPIIUH U
guciioM pédep. [IpaBuiio yMHOKeHHs. PerieHue 3amaq ¢ moMonipro rpados.

[IpoTtuBomonoxusie coobTrs. Juarpamma iinepa. O0beuHEHUE U TIepeceucHre coObiThil. HecoBmecTHBIE coOBITHS. DopMmyma
CJIOXKCHUS BEPOSATHOCTEH. Y CIIOBHAs BepOATHOCTH. [IpaBmiio ymHOxkeHUs. HezaBucumbie coObITHS. PelieHre 3a1a4 Ha HaX0XICHUE
BEPOSITHOCTEH C MOMOIIBIO JIEPEBA CIAYYAHOT0 SKCIIEPUMEHTA, AUarpaMm Diiepa.

9 kmace

[IpencraBnenne AaHHBIX B BUJIE TAONMI, AWarpamm, rpaMKoB, MHTEpIpETAlMs JaHHBIX. UTeHHWE M IOCTpOEHHE TaOJIMIL,
JarpaMM, rpauKoB 110 PeaNbHBIM JaHHBIM.

[epecranoBku u ¢akropuan. Coderanuss u uuciio couetaHuit. TpeyronpHuk [lackans. Pemenue 3agau ¢ mcronb3oBaHHEM
KOMOHMHATOPHKH.

I'eomeTpuueckas BeposaTHOCTh. Cy4aiiHbI BBIOOP TOYKM U3 (DUTYPHI HA IUIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH.

Ucnpiranue. Ycnex u Heyaadya. Cepust HCIIBITaHU# 10 iepBoro ycnexa. Cepus ucnbitanuii bepaymm. BepositHocTr coObiTHIA B
CEpUU UCIIBITaHUK bepHysm.

CrnyyaiiHas BeIMUMHA U paclipesiesieHie BeposTHOCTe!. IIpuMepbl MaTeMaTHUECKOTo OXKUIAHUS KaK TEOPETHUECKOTO CPEHETO
3Ha4YeHUs BeJIWYMHBI. MaTemMaTHdeckoe OXHJaHWE M JTUCTIEPCHUs CIydailHON BEIMYMHBI «YHCIIO YCIIEXOB B CEpUH HCIBITAaHUN
bepryimm».

[ToHsTHE 0 3aKOHE OONBIIKX YKces. V3MepeHne BepOSTHOCTEH ¢ MOMOIIbIO YacTOT. Pojib U 3HAUECHHUE 3aKOHA OOJIBIIMX YHCET B
IPUPOJIE U OOLIECTBE.

MJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHHSI IPUMEPHOI PABOYEI TPOTPAMMBI
KYPCA (IIO TOJAM OBYYEHHS)

IIpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «BeposTHOCTh M CTaTHCTHKa» B 7—9 KiaccaX XapaKTepU3yloTcs CIeAyIOLIMU
YMEHHUSAMU.

7 kJaace

*  UYurare nHPOpMALIUIO, PEACTABICHHYIO B Ta0NMIaX, HA AUArpaMMax; Mpe/ICTaBIsATh JaHHbIE B BHJE TaOJHUI], CTPOUTH
JIMarpaMMbI (CTOJIOMKOBBIE (CTOJIOUATHIC) U KPYTOBBIE) [0 MACCHBaM 3HAYCHUM.

*  OmnuUChIBATh U HHTEPIIPETHPOBATH PeabHbIC YHCIIOBBIE JaHHBIC, IPE/ICTABICHHbBIE B TAONUIAX, HA qUarpaMMax, rpadukax.

* lcnonp30BaTh Ui ONHMCAaHWS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKHU: CpefHee aphU(METHYecKoe, MeHaHa,
HauOoJIbIlIee ¥ HAUMEHBIIIeE 3HAYCHHSI, pa3MaXx.

* lMeTb mpencTaBieHHE O CIy4ailHOH W3MEHYMBOCTH Ha IpHUMepax IeH, (GU3NYECKUX BEIUYHH, aHTPOIIOMETPUYECKHX
JIAHHBIX; UMETh MIPEACTABICHUE O CTATUCTHYECKON YCTOWYNBOCTH.

8 kiace

* JI3BnekaTh W IpeoOpa3oBBIBATh MH(GOPMAIMIO, IIPEACTABICHHYIO B BUAE TaOMUL, AUArpamm, rpadMkoB; MPEICTABIATh
JaHHEIE B BUE TaOIHII, THarpaMm, rpadukos.

*  OmnuceBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKWX ITOKAa3aTeNICH: CpPeAHMX 3HAUYCHHWH W Mep paccemBaHHs (pa3Mmax,
JVMCHEPCHS U CTAHAAPTHOE OTKJIOHEHNE).

= HaxoauTp 4aCTOTHI YUCIIOBBIX 3HAYEHUH U YaCTOTHI COOBITHIA, B TOM UIHCIIE 110 pe3yabTaTaM U3MEPEHUH 1 HAOIIOAeH!UI.

* HaxoanTbh BEpOATHOCTH CIIyYalHBIX COOBITHI B OIBITaX, 3Has BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B
OTIBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHSMH.

*  Vcnonp30BaTh rpad)uecKre MOAECIH: IEPEBO CIyUIaiiHOTO SKCTIEPUMEHTa, ANarpaMMbl Diiepa, YnciIoBas IpsMas.

*  OmepupoBarh MOHATHSIMH: MHOXECTBO, ITOJMHOKECTBO; BBINOJHATH ONEPAlMM HAJ MHOXECTBAMH: OOBEIMHEHHE,
MepeceyeHNe; IEPEUHCISITh 3JIEMEHTHI MHOKECTB; IPHUMEHSTh CBOWCTBA MHOXKECTB.

*  Vcnonp30BaTh rpaMuecKoe MpeACTaBICHNE MHOKECTB U CBSI3eH MEXIy HUMH IJISl OTTMCAHUS MPOLIECCOB U SBICHUMH, B
TOM HYHCIIE TIPH PEIICHNH 3a]1a4 U3 APYTHX y4eOHBIX MPEIMETOB M KYPCOB.

9 kiace

" W3BaekaTs u HpeO6pa3OBbIBaTb I/IH(l)OpMaIII/IIO, OPCACTABJICHHYIO B PA3JIMYHbIX UCTOYHUKAX B BUAC Ta6J'II/III, Auarpamm,
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rpaduKOB; MPECTaBIATh JaHHBIE B BHJIE TaOIHII, AUarpaMm, rpadukos.

PemaTe 3amaun OpraHM30BaHHBIM IIEPEeOOPOM BapHaHTOB, a TAaKKEe C HMCIOJIB30BAaHWEM KOMOHMHATOPHBIX IPABUI U
METOJIOB.

Hcnonp30BaTh ONMcaTENIbHBIE XapaKTEPUCTUKH AJIS1 MACCHBOB UKCIIOBBIX JAaHHBIX, B TOM YHCJIE CPEHUE 3HAYEHUS U MEPBI
paccerBaHusl.

Haxomuth 4acToThl 3HAYEHUH M YacTOTHI COOBITHSI, B TOM YHCJIE MOJIB3YSCh Pe3yJIbTaTaMH IPOBEAEHHBIX U3MEPEHUH 1
HaOIoNeHNH.

Haxomutb BeposITHOCTH CITydalHBIX COOBITHH B HM3YYEHHBIX OIBITaX, B TOM YHCIIE B ONBITaX C PaBHOBO3MOXKHBIMU
9JIEMEHTAPHBIMU COOBITHSIMH, B CEPHSX UCIIBITAHUH JI0 TIEPBOTO ycIiexa, B CepUsIX UCIbITaHuil bepHysuy.

WmeTts npencTaBaeHue o CIydaiiHON BEIMYMHE U O PACIIPEAeICHIH BEPOSTHOCTEH.

Wmets npencraBiieHne 0 3aKOHE OOJNBIIMX YMCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CIIYYailHOH M3MEHYHMBOCTH H O
poJM 3aK0oHa OOJNBIINX YHCEI B IPUPOJIE U OOLIECTBE.
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TEMATHUYECKOE IIVTAHUPOBAHUE

6 KJIACC
KoumnuecTBo 4acos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM S T TRl pp—— (uudgposbie)
NPorpamMmbl Bcero 5 5 o0pa3oBaTejibHbIE
padoThI padoTsl pecypesI
bu6mmoreka [{OK
! Harypastbusie wncia 30 ! https://m.edsoo.ru/7f4131ce
o Harnsannas reomerpust. [Ipsvbie Ha 7
TIJIOCKOCTH.
bu6moreka [IOK
3 Jlpodu 32 2 https://m.edsoo.ru/7f4131ce
4* Harnsaras reomerpust. CumMmmetpus 6
5 Bripaxkenus ¢ 6ykBamu 6
6 Harnsannas reomerpus. @urypsl Ha 14
IIJIOCKOCTH.
bu6mmoreka [JOK
7 [TonoxxurtenpHbIC M OTPUIIATEIBHBIC YUCTIA 40 1 1 https://m.edso0.ru/7f4131ce
bu6mmoreka [JOK
8 TpeCTaBieHne AaHHbIX 6 . https://m.edsoo.ru/7f4131ce
g* Harnsannas reomerpus. @urypsl B 9 1 bubnuorexa [IOK
IIPOCTPAHCTBE. https://m.edsoo.ru/7f4131ce
bubnuoreka [JOK
10 TosTopenne n 0dodmenue 20 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 4
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Mepznsak A.T'., [Tononckuit B.B., Slkup M.C.; nox penakuueii [Tononsckoro B.E. Maremarnka, 6
kiacce, O0mecTBo ¢ orpaHn4eHHOM 0TBeTCTBEeHHOCTRIO "M3natensckuii nentp BEHTAHA-TPA®";
Axrmmonepnoe obmectso "MUznatensctBo [IpocBemnienue"; Beeaure cBoii BapuaHr:

METOAUYECKUE MATEPHAJIBI J1JISA YYUTEJISA

1. Astop bynko E.B., Mep3nsk A.T'., [Tononckuit B.b. Cepus Jlunus YMK A. T'. Mep3msika.
Matremaruka (5-6) Kimace 6 ximacce [Ipenmer Maremaruka U3natensctBo BEHTAHA-TPA®,
kopnopauus "Poccuiickuil yueOnuk" Bun npoaykuun Metoauueckoe nocodue

2. Astop Mep3msik A.I'., [Tonouckuit B.b., Slkup M.C. Cepus JIlunus YMK A. I'. Mep3nska.
Marematuka (5-6) Knacc 6 kimace [Ipenmer Marematrka M3natensctBo BEHTAHA-TPA®,
kopropauus "Poccuiickuii yueOnuk" Bug nponykuuu Pabogas rerpanp 1

3.ABTop Mepansak A.I'., ITononckuii B.b., Slkup M.C. Cepus JIuansgs YMK A. I'. Mep3nsxka.
Matemaruka (5-6) Kinace 6 ximace [Ipenmer Maremarnka U3natensctBo BEHTAHA-TPA®,
kopropauus "Poccuiickuii yueOnuk" Bua nponykuuu Pabouas rerpanp 2

4.Astop Mepznsik A.I'., [lononckuii B.b., Pabunosuu E.M. Cepust Jlunus YMK A. T'. Mep3sixka.
Matemaruka (5-6) Kinace 6 ximacce [Ipenmer Maremarnka U3natensctBo BEHTAHA-TPA®D,
KOpHoparus

"Poccuiickuit yueOnuk" Hazpanue: /lunakruueckue MaTepuaibl

5.ABtop bynko E.B. Cepus Jlunus YMK A. T'. Mepamsika. Matematuka (5-6) Kiace 6 kimace
[Tpeamer Matematuka M3narensctBo BEHTAHA-I'PA®, kopnopanus "Poccutickuii yueOHUK"
Ha3Banue:

KonTtposbHbIe paboThI

6. DIEeKTpOHHOE yueOHOe Mmocodue K yueOHUKY MateMaThku Juist 6 kinacca A.I.Mep3isika u ap. 2.0

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET

1. MunucrepctBo obpazoBanus PD: http://www.infonnika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/.

Tectuposanwue online: 5-11 xiaccsr: http://www.kokch.kts.ru/cdo/ .
2. Ilemaroruyeckast MacTepckasi, ypokd B IHTEpHET U MHOTO€E JPYTOE:

http://teacher.fio.ru.;http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/
3. .HoBble TexHOMOTMU B 00pa3oBanuu: http://edu.secna.ru/main/.
4. TlyteBoauTenb «B Mupe HayKu» IS MIKOJILHUKOB: http://Www.uic.ssu.samara.rul-nauka/.
5. Merasunuknonenus Kupuna u Medoaus: http://mega.km.ru.
6. Caiitel «Mup sHIKIONEUI, http://www.rubricon.rul ; http://www.encyclopedia.rul.



MATEPUAJBHO-TEXHUYECKOE OBECNIEYEHUE OBPA3OBATEJIBLHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHUE
MynpTUMEOUNHHBIA KOMIIBIOTED

Ckanep

[IpuHTep nazepHsIi

KomnupoBanpHslii anmapar
MynpTUMEANATIPOEKTOP

CpencrBa TeIEKOMMYHUKALUN

JHuanpoexTop wiu rpadonpoekTop (0Bepxd31)
OKpaH (Ha TaTUBE UM HABECHOM)

OBOPYJIOBAHME JIUISAI MTPOBEJAEHUA JIABOPATOPHBIX N
INPAKTUYECKHUX PABOT

AynutopHas J0CKa ¢ MAarHUTHOM MMOBEPXHOCTHIO M HAOOPOM MPUCTOCOOIEHUM JUIsl KpeTsIeHUs TaOJInIL



