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INOACHUTEJIBHASA 3AIIMCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA "MATEMATHUKA"

Pabouas nporpamMmMa 1o mMaremMaTuke Jyis 00yJaromuxcs 5 KjaccoB pazpadoraHa Ha ocHOBe DeepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa OCHOBHOT'O 00IIEro 00pa3oBaHus C YIETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA, IPEABABIAEMbIX K MATEMAaTHUECKOMY 00pa30BaHUIO, U TPAIUIIIIA
poccuiickoro o6pazoBaHusl, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHHE KIFOYEBHIMH KOMIIETCHIIUSMH,
COCTABIISIOLIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUs M CaMOPa3BUTHSL, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TI03HABATENILHOTO Pa3BUTHA oOyyaromuxcs. B pabouei mporpamme
YUTEHBI UJeH U nonoxenust Konuenuuu pa3BuTHs MaTreMaTH4eckoro oopazoBanus B Poccuiickoit
Oenepannn. B snoxy nudpoBoii Tpancopmanmu Becex cep 4enToBeUeCKON ASSITENEHOCTH HEBO3MOKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3 0a30BOM MaTeMaTHUECKOW MOJATOTOBKH. YIKE B IIIKOJIE
MaTEeMaTHKa CIYKHUT OTIOPHBIM MTPEIMETOM JUISL U3YUEHHS] CMEKHBIX JUCUUILINH, a TIOCIIE IIKOJIBI pealbHON
HEO0OXOIMMOCTBIO CTAHOBUTCS HETIPEPBIBHOE 00pa30BaHUE, YTO TPEOYET MOTHOIIEHHOW 0a30BOi
0011e00pa3oBaTeIbHON MOITOTOBKH, B TOM YHCIIE H MATEMaTHICCKOM.

910 O6YCJ'IOBJ'ICHO TEM, YTO B HAlllM JHHU paCTéT 15(1(0) HpO(l)CCCHfI, CBA3aHHBIX C HCITOCPCACTBCHHBIM
INPUMCHCHHUEM MATCMATUKU: U B C(bepe 9KOHOMHMKH, U B 6H3Hece, N B TCXHOJIOTHYCCKHX 06J18.CT5{X, Hu JaXX<E B
r'yMaHHUTapHbIX C(l)ean. Takum O6p2130M, KpYyr HIKOJIbHHUKOB, JISI KOTOPBIX MaTEMATUKA MOKET CTATh
3HAYUMBIM IIPCIAMCTOM, paCIIUuPACTCA.

[TpakTHyeckas MoJe3HOCTh MaTeMaTUKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SBIISIOTCS
(byHIaMeHTallbHbIe CTPYKTYPhI HAIIEro MUPA: MPOCTPAHCTBEHHbIE (HOPMBI M KOJMUYECTBEHHBIE OTHOIIEHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX JJIs
Pa3BUTHS HAyYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHbIX MaTeMaTHUECKUX 3HaHUH 3aTPYAHEHO TOHUMaHue
IIPUHIIMIIOB YCTPOKCTBA U UCIIOJIb30BAaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U MHTEPIIPETALIUs
pa3zHoO00pa3HON COLMATIBHOM, YKOHOMUYECKOM, MOMUTHYECKON HH(pOopMauu, ManodhexkTuBHA
MIOBCE/IHEBHA MTpaKTUUecKasl 1eATeNbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOIUTCS BBIIIOJIHATD
pacy€Thbl U COCTABIIATH AITOPUTMBbI, HAXOAUTh U IPUMEHSATH (HOPMYJIbI, BIAJETh NPAKTUYECKUMU NpUEMaMU
reOMETPUUECKUX U3MEPEHUH U TOCTPOSHUM, YNTaTh HH(POPMALIHIO, TIPEACTaBIECHHYIO B BUE TaOIMIL,
auarpamm U rpaukoB, KUTh B YCIOBUSAX HEONPEIEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHH.

OAHOBpPEMEHHO C pacHIMpeHueM cep MPUMEHEHUs] MaTeMaTHUKU B COBPEMEHHOM 00111ecTBe BCE Oosee
Ba)KHBIM CTAHOBHUTCS MaTEMaTHUUYECKUI CTUJIb MBIIIJICHUS, POSIBIISIFOIINUNCS B ONPEACNEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiiecce n3yuenus MaTeMaTUKHU B apceHall IPUEMOB U METOJIOB MBIIIVIEHHUS YETIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKIMS U AeAYKIUs, 0000IeHNe U KOHKPETH3AIs, aHATIN3 U
CHHTE3, KJIaccu(UKalus U cucTemMarusaius, abctparupoBanue 1 aHanorus. O0beKThl MaTEMaTHUECKUX
YMO3aKIIYeHUH, TPaBUIa UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOCHUIH,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUS (OPMYIUPOBATH, 0OOCHOBBIBATh U JJOKA3bIBaTh CYKJEHUS, TEM CaMbIM
pa3BUBAIOT JIOTHYECKOE MBIIIIEHHE. Benyias poib npuHaaieKUuT MaTeMaTHKe U B JOPMUPOBAHUU
ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHNS 1 BOCHUTAHUM YMEHHUU IEHCTBOBATH 110 3aJaHHBIM AJITOPUTMaM,
COBEpIICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporiecce pemienus 3ajau — OCHOBOW yueOHOM
NEeSATEIbHOCTH Ha YPOKaX MaTEMATHUKU — Pa3BUBAIOTCS TAKKE TBOPUYECKAS] M MPUKIIAIHASL CTOPOHBI
MBIIIUICHHUS.

OOyuenne MaTeMaTKe AaET BO3MOKHOCTh Pa3BUBATh Y 00YYAIONIMXCS TOYHYIO, PAIIMOHATIBHYIO U
WH(POPMATHUBHYIO PeUb, YMEHHUE OTOUpATh HanOoJIee TOIXOISIINE I3bIKOBBIE, CHMBOJIMYECKHE, TpapUIECKUe
CpeAcTBa /ISl BBIPOKEHHUSI CY)KACHUH M HATIISITHOTO MX TPEICTABICHUSI.

Heo0xo1uMbpIM KOMITOHEHTOM 00111el KyJIbTYpbl B COBPEMEHHOM TOJIKOBaHHUH SIBJISIETCS 0011[e€ 3HAKOMCTBO



C MCTOJaMHU IMO3HaAHUA I[eﬁCTBHTeHBHOCTH, OpeaACTaBJICHHUC O MPCAMETC U MCTOJAAaX MATCMATUKH, UX OTJIMUMH
OT MCTOJOB APYIUX €CTCCTBCHHBIX U T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MMPUMCHCHUA MAaTCMAaTUKU JJIs1
pelIeHHs HayYHBIX U MPUKIaIHbIX 3a1a4. Takum o0pa3oM, MaTeMaTudeckoe 00pa3oBaHNe BHOCUT CBOM
BKJIaJ1 B (GOpMUpPOBaHHE OOILEH KYIbTYphI YEIOBEKa.

N3ydyeHne MaTeMaTHKHU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEIOBEKA, TOHUMAHUIO
KpPacoThI M U3SIIIIECTBA MATEMATUICCKIX PACCYKICHUH, BOCIIPHIITHIO TEOMETPUUECKUX (DOPM, YCBOCHUIO
UJe CUMMETPHH.

HOEJN U3YYEHUSA YYEBHOI'O KYPCA

HpI/IOpI/ITCTHBIMI/I JR(SAIB201%0 51 O6y‘leHI/I5[ MaTeMaTHKe B 5 Kiacce SBIISIOTCS:

— MPOJOJIKeHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYCCKUX MOHATHH (YHCII0, BEJIMYNHA,
reoMeTpuueckas Gurypa), 00eCreUnBarOIINX MPEEMCTBEHHOCTh M NIEPCIIEKTHBHOCTh MATEMAaTHIECKOTO
o0Opa3oBaHus 00y4aIOIINXCS;

— Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEMN 06y11a1011114xc51, MO3HABATEILHOMN
AKTHUBHOCTH, HCCJICAOBATCIBbCKUX YMCHHﬁ, HHTEPCCAa K U3YUCHUIO MATCMATHUKH,

— INOABCACHUC o6y11afonmxc;1 Ha JOCTYITHOM JIS1 HUX YPOBHE K OCO3HAHUIO B3aMMOCBA3H MATCMAaTUKU
H OKPYZKaAroIICro MUpa,

— q)OpMI/IpOBaHI/Ie (bYHKHHOHaHBHOﬁ MaTeMaTH4YeCKOM IrpaMOTHOCTH: YMCHUA pACIIO3HABATH
MaTeMaTH4ecKre OObEKTEI B PCANIbHBIX J KU3HCHHBIX CUTYAUAX, IPUMCHATb OCBOCHHBIC YMCHUS IJISA
peaICHU MPAKTHUKO-OPUCHTUPOBAHHBIX 3a1a4, HHTCPIIPETUPOBATH IMOJTYYCHHBIC PC3YJIbTAThI U
OIICHUBATh NX Ha COOTBECTCTBUC HpaKTquCKOﬁ CUTyalluH.

OCHOBHBIC TUHHHU COACPpIKaHUA KypCa MAaTEMATUKU B 5 knacce — apI/I(I)MCTI/I‘leCKaH " TCOMCTpHUYICCKAs,
KOTOPBIC pa3BHUBAKOTCA MTApaJJICIIBHO, KaXKAast B COOTBETCTBUH C COOCTBEHHOM J'IOI‘PII(OfI, OJIHAaKO, HC
HC3aBHCHUMO OJHa OT I[pyTOfI, a B TECHOM KOHTAKT€ U B3aUMOJIEHCTBUU. Takxe B KypcCe IpOUCXOOUT
3HAaKOMCTBO C 5JICMCHTaMU EU'IFG6pI:I M ONHCATEIIbHOM CTaTUCTUKH.

N3ydenue apudmeTrueckoro MaTeprana HAYMHACTCS CO CUCTEMAaTU3alluY U Pa3BUTHI 3HAHUH O
HaTypaJibHBIX YKCIaX, MOJIYYEHHBIX B HAUaIbHOM 1IKoJe. [Ipu 3ToM coBepII€HCTBOBAaHUE BBIUUCIUTEIBHOMN
TEXHUKHU U (OPMHUPOBAHUE HOBBIX TEOPETUUECKHUX 3HAHUHN COYETAETCS C Pa3BUTHEM BBIYHCIUTEIBHON
KYJIBTYpPbI, B YaCTHOCTH C O0yYEHUEM MPOCTEUITUM MpUEMaM MPUKHUIKH U OIICHKH Pe3yJIbTaTOB
BEIUHCIIEHHUH.

Jlpyroii KpynHblii OJI0K B cofiepxKaHuu apupMeTHIecKon JIMHUN — 3T0 ApoOu. Havano uzyuenus
OOBIKHOBEHHBIX M JIECATUYHBIX IPOOEH OTHECEHO K 5 Ki1accy. DTO MEPBBIMA ITAIl B OCBOCHUH IPOOEH, Koraa
IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMM MJI€IMH, IIOHATUAMU TeMbl. [Ipu 3TOM paccmorpeHue
OOBIKHOBEHHBIX Apo0eii B MOJTHOM 00bEME MPEAIIECTBYET U3YUEHHUIO AECATHUHBIX IpOOei, uTo
1Ie7IECO00Pa3HO C TOYKU 3PECHHS JIOTUKU U3JI0KCHHS YUCIIOBOM JIMHUM, KOT/Ia TIpaBUiia ACHCTBUMN C
JECSITUYHBIMH TPOOSIMU MOXKHO 00OCHOBATD YK€ M3BECTHBIMH aJITOPUTMAMU BBITIOJTHEHUS IEHCTBUI C
OOBIKHOBEHHBIMH JPOOSIMHU. 3HAKOMCTBO C AECATUYHBIMH APOOSMH PACIIMPUT BO3MOXKHOCTH JJIsl TOHUMAHUS
00y4aroImuMUCs MPUKJIAIHOTO IPUMEHEHHUS] HOBOW 3alIMCH MIPU U3YYSHHUH APYTUX MPEIMETOB U IIPU
MIPAKTUYECKOM HMCIOJIb30BAHNH.

[Tpn 0OyueHHnHN peImeHnIo TEKCTOBBIX 33/1a4 B 5 KJIacce MCIONb3YIOTCS apu(MeTHdeckne MpUEMBI PEIICHHS.
TexcToBbIe 3a/1a4H, peniaeMble IPH OTPAOOTKE BHIYMCIUTEIBHBIX HABBIKOB B 5 KJIacce, paCCMaTpUBAIOTCS
3a7a4M CIICAYIONINX BHUJIOB: 33/1a4M Ha ABMKCHUE, HA YaCTH, HAa MOKYIKH, Ha pabOTy U IPOU3BOANTEIHHOCTS,
Ha MPOLEHTHI, HAa OTHOLICHUs U npornopiuu. Kpome Toro, o0yyaromuecst 3HaKOMATCS ¢ TPUEMaMH PEILICHHS
3a71a4 iepebopoM BO3MOKHBIX BAPHAHTOB, ydaTcsi paboTaThk ¢ nH(pOpMaIMel, MpeIcTaBlIeHHON B popme
TaOIUI] WM THarpaMM.



B IlpumepHoii paboyeii mporpaMme npeaycMoTpeHo (OpMUPOBAHUE MPOTIEAEBTUYECKUX alredpanuecKux
IIpEeACTABICHUN. bykBa Kak CHMBOJI HEKOTOPOI'O YUCIIA B 3aBUCUMOCTH OT MaTEMaTUYECKOIO0 KOHTEKCTa
BBOJIMTCSI IOCTENEHHO. ByKBEHHAasi CUMBOJIMKA IIMPOKO HUCIIOJIB3YETCS IIPEXKIE BCETO JUIsl 3allMCH 00LIUX
YTBEpPXKICHUH U MpeAoxKeHUH, GopMyJl, B YACTHOCTH AJIS BBIYMCICHUS T€OMETPUUECKUX BEIUYHH, B
KAaueCTBE «3aMECTUTEIS» YHUCIIA.

B kypce «Marematuku» 5 Kiiacca NpeCcTaBiIeHa HarjsgHas T€OMETPHS, HallpaBJICHHAs HA pa3BUTHE
00pa3HOro MBIIIEHHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHM S, N300pa3UTEIbHBIX YMEHHUH. DTO BaXHbIH 3TaM B
HU3YyUYCHUU I'COMCTPUH, KOTOpBIﬁ OCYHICCTBJIACTCA HAa HAITIAAHO-IIPAKTUYCCKOM YPOBHC, OIIUPACTCA HaA
HarJs1IHO0-00pa3Hoe MBIIIICHHE 00yJaromuxcs. bombinas pojib OTBOANUTCS MPAKTHYECKON AEATEIbHOCTH,
OIIBITY, SKCIIEPUMEHTY, MOJIeIMpoBaHuI0. O0ydaromuecs: 3HaKOMATCS ¢ TeOMETPUUYECKUMHU (PUTypaMu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(PUIYypaLUsiIMH, y4aTCsl U300paxaTh UX Ha
HEJIMHOBAHHOMW M KJIETYATOW Oymare, pacCMaTpUBAaIOT MX IPOCTEHIIe CBOMCTBA. B mporiecce n3yueHus
H&I‘JI?II[HOﬁ TCOMCTPHH 3HAHUA, ITIOJTYYCHHBIC O6y‘~IaIOHII/IMI/IC$I B HAaYaJTLHOU MIKOJIC, CUCTCMATHU3UPYIOTCA U
paclmpsoTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IJIaHy B 5 KJlacce M3y4aeTcss MHTErPUPOBAHHBIN mpeaMeT «MaTeMaTHKay, KOTOPBIA
BKJIFOYAET apu(METHUCCKUI MaTeprall U HaTJISHYI0 TE€OMETPHUIO, a TAKXKE MPOIEACBTUICCKUE CBEICHUS 13
anreOpbl. YUeOHbIH IU1aH Ha M3yYCHHE MAaTEeMaTHKH B 5 KJIACCE OTBOJMT HE MEHEE 5 YYeOHBIX YacoB B
Hezento, Bcero 170 yueOHBIX YacoB.



COJAEP)KAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HartypajbHble 4ncia 4 HYJIb

HarypansHaoe uucino. Psg Hatypansabix yncen. Yucno 0. M300paxeHne HaTypaIbHBIX YUCENl TOYKaMH Ha
KOOpJAMHATHOH (4ucioBoil) mpsimoid. ITo3uionHas cucrema curciaeHus. Pumckas Hymepanus Kak npuMep
HENO3ULMOHHOM cucTeMbl curcienus. Jlecatuynas cucrema cuncieHus. CpaBHEHUE HAaTYpaJIbHBIX YHUCET,
CpaBHEHHE HAaTypalbHbIX uncel ¢ HylaéM. CriocoObl cpaBHenus. OKpyriieHue HaTypainbHbIX yncen. Cioxenue
HATYpaJIbHBIX YHCEII; CBOWCTBO HYJIS MPU CIOKEHUU. BpunTanne Kak 1eicTBre, 00paTHOE CI0KEHUIO.

YMHOkKEHUE HAaTypaIbHbIX YUCEN; CBOMCTBA HYJIA U €AMHULIBI IIPU YMHOKCHUH. [lelieHne Kak 1ecTBue,
obOpatHOe yMHOXKeHHI0. KOMIOHEHTHI IeiicTBUH, CBA3b Mex 1y HUMH. [IpoBepka pesyibrara
apu¢meTnueckoro aencTBus. [lepeMecTurenbHOE U COYETATEILHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOKEHHUsI, paclipe/Ie/InTeIbHOE CBOMCTBO (3aKOH) yMHOKeHUs. Vcnonbp3oBanue OykB /111 0003HaYEeHUS
HEM3BECTHOI'O KOMITIOHEHTA U 3aIIMCHU CBOMCTB apu(pMEeTUUYECKUX AeHCTBUM. JlenuTenu u KpaTHble Yyucia,
pasznoxxenue Ha MHOXuTenu. [IpocTeie u cocraBHble uncina. [Ipu3naku nenmmmoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeneHb ¢ HaTypalbHbIM IIOKa3aTeJIeM. 3alliCh YUCIIa B BUJIE CYMMBbI Pa3psIHBIX ClIaracMbIX.

Yucnosoe BbIpakeHKE. BpluncieHne 3Ha4eHUN YUCIIOBBIX BBIPAKEHUM; ITOPSIIOK BBIIIOJIHEHUS JEHCTBUN.
Hcnonp30BaHre Npu BBIYUCIEHUSAX IEPEMECTUTENBHOIO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS U
YMHOKEHHUS, PACIIPEAEITUTEIIBHOIO CBOMCTBA YMHOKEHHSI.

Apodu

[IpencraBnenue o ApoOu Kak criocode 3anucu yacTu BennuuHbl. OObIKHOBEHHBIE ApoOu. [IpaBuibHbIE U
HenpaBWIbHbIE Ipobu. CMelaHHas 1po0k; MpeACcTaBIeHue CMEIaHHOW ApoOU B BUI€ HEMPABUILHOU qpodu
U BbIJIEJICHHE LIEJI0M YacTH YKciia U3 HelpaBUiIbHOU apoou. M300paxeHnue qpodeil ToukaMu Ha YUCIIOBOM
npsmoil. OcHoBHOE cBOMCTBO Apobu. Cokpaienue apodeil. [IpuBenenue 1podbu kK HOBOMY 3HAMEHATEIIIO.
CpasHenue ipobeii. CinoxeHue U BBIYUTaHUE IpoOei. YMHOKEHHUE U JiefieHne Apo0eil; B3auMHO-00paTHbIe
npoou. HaxoxaeHre 4acTu 1enoro u 1esoro no ero yactu. Jlecstuunas 3anuck apodei. [lpencrasnenue
JEeCATUYHOM 1poOu B BUIe OOBIKHOBEHHOH. M300parkeHre AecATHUHBIX Apo0ei ToukaMu Ha YHCIOBOM
npsimoid. CpaBHEHHE AECSITUUHBIX Apo0eit. ApudmMerndeckue 1eHCTBUS C IECATUYHBIMU JIPOOSMHU.
OxpyrieHue 1ecATHUHBIX JpoOeit.

Pelnenue TeKCTOBBIX 32724

Pemenne TekcTOBBIX 33724 apuMeTHUECKUM CrIocoOoM. Perienne nornueckux 3aaad. Permenue 3agau
epedopoM BceX BOZMOXKHBIX BapuaHTOB. Vcnonb30oBanue pu pereHuu 3a1ad Ta0uil u cxeM. Perenune
3a7a4, COJAEPKalIUX 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMUYMUHBI: CKOPOCTh, BPEMS, PACCTOSHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTh. ETMHUIIBI H3MEpEeHUs: MacChl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTH.

CBs13b MKy EAMHUTIAMU U3MEPECHUS K0 BeTUINHBI. Perienre oCHOBHBIX 3a7a4 Ha APOOH.
[IpencraBneHne TaHHBIX B BUJIE TAOJIUII, CTOIOYATHIX JUATPAMM.

HaruasaHast reomerpus

Harnsinaeie npeacraBienus o purypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, Yrol, JOMaHasl,
MHOI'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YT0iI. IIpsiMo#, OCcTpslii, TyrOW U pa3BEPHYTHIN yriibl. JUIMHA OTpe3Ka,
METPHUYECKHE €AMHULIBI JUTMHBL. J[JTMHA TIOMAaHOH, IEPUMETP MHOTOYTrOJIbHUKA. MI3MepeHne n noctpoeHune
yIJI0B C MOMOUIbIO TpaHcnopTHpa. Harnsanele npeacraBieHus o purypax Ha IIOCKOCTU: MHOTOYTOJIbHHUK;
IPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBe (uryp. M3o0pakenue puryp, B TOM yuciie Ha
kneryatoit Oymare. [loctpoeHne kKoHpUrypanuii U3 4acTei IpsIMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW U
kieTyaTtoit Oymare. Mcronp30oBaHne CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajapara. [Inomans



NPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM YHCIe QUTYD,
n300pakE€HHBIX HA KieT4aTol Oymare. Equnauiiel n3mMepenus miomaau. Harnsgasle npenctaBieHus o
MIPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJBHBIN MapajuieNenumnes, Kyo, MHOrorpaHHukH. M3o0pakenue
IIPOCTENIINX MHOTOI'paHHUKOB. Pa3BépTku KyOa n napamienenunena. CozgaHnue MoJeneid MHOrOrpaHHUKOB
(13 Oymaru, IpOBOJIOKH, TIACTUIMHA U JIp.). O0bEM NMPAMOYTOJILHOTO Mapajuiesienunena, Kyoa. EquHuib
u3MepeHus oobéma.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yabTaThl OCBOSHHS IPOTPaMMBbI y4eOHOTO npenMeTa «MaTeMaTuKa» XapakTepU3yIOTCs:

IIaTpuoTnyeckoe BocIUTaHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM
K JJOCTH)KEHUSIM POCCUHCKUX MaTeMaTHKOB U POCCUMCKON MaTeMaTUYeCKOM IIKOJIbI, K UCIIOJIb30BaHUIO 3THX
JOCTHKEHUH B IPyruX HayKax U INPUKIAJHBIX cepax.

I'pasknaHcKoe H 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHHIO 0053aHHOCTEH rpakJaHuHA U peai3aliy ero Mpas, IPEJICTaBICHUEM O
MaTeMaTH4YeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH, IPOLEAYP rPaXkJaHCKOTO
obmiecTBa (BBIOOPHI, OIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYKICHUIO AITUYECKHX MPOOIIEM, CBSI3aHHBIX C MPAKTHYECKUM ITPHUMEHEHHEM
TOCTHKEHUH HAYKH, OCO3HAHUEM BaKHOCTH MOPAIBbHO-3TUYECKUX IIPHHIUIIOB B IEATEIBHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

yCTaHOBKOﬁ Ha aKTUBHOC Y4JaCTHC B PCUICHUH ITPAKTUYCCKUX 3a a4 MaTeMaTHYECKOM HaITpaBJICHHOCTH,
OCO3HaHMEM Ba)XKHOCTU MaTeMaTHYeCKOro 00pa30BaHUs Ha NPOTSHKEHUH BCEH KU3HU JUIsl yCTICLTHOM
po¢eCCHOHATILHOM 1eATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUI; 0CO3HAHHBIM BBIOOPOM U
IMOCTPOCHUCM I/IHIII/IBI/II[yaJII)HOI\/JI TPACKTOPUU 06p8,30BaHI/I$I " )KU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX
HMHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOE BOCIIUTAHUE:
CHOCOOHOCTBIO K IMOLIMOHAIEHOMY U ACTETHUECKOMY BOCTIPUSATHIO MAaTEMAaTUYECKUX 0OBEKTOB, 33/1a4,
pElIeHUH, pacCyKICHHH; YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTI/I HAYYHOI'O IMO3HAHUSA:

OpI/IeHTaHI/Ieﬁ B ACATCIIBHOCTHU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX Hpe,[[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BUTHUSA YCIIOBCKA, IPUPOABI U 06IJ_ICCTBa, IMOHMMaHHEM MaTeMaTHYECKOMN HAaYKH KakK
C(bepbl YeJI0BEYECKON ACATCIIbHOCTH, OTAaIllOB eé Pa3BUTHA U 3BHAYUMOCTH JJI Pa3BUTUS HUBUIIN3AIINN,
OBJIQJICHUEM S3bIKOM MaTEMaTHKU U MaTEMaTHIECKOMU Ky.]'IBTypOﬁ KaK Cp€ACTBOM ITIO3HAHUA MHPA,
OBJIaICHUEM HpOCTefIHIHMH HaBBIKaMU HCCH@ILOB&TCHLCKOﬁ JCATCIIbHOCTH.

Pusnyeckoe BOCMUTAHUE, (POPMHPOBaAHUE KYJAbTYPbI 310POBbSI H IMOIHOHAJIBLHOIO 0J1aronoJIyYms:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKHE 3HAHUSI B MHTEPECAX CBOETO 3/10POBbsI, BEACHUS 3/I0POBOTO
oOpasa >KHU3HH (3I0pOBOE MUTAaHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATHI U OTIIbIXa, peryispHas pu3nueckas
aKTUBHOCTD); C(hOPMHPOBAHHOCTHIO HaBbIKa pedieKcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e
IIpaBa IPyroro 4ejaoBeKa.

IK0JI0rHYecKoe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MATEMATHUYCCKUX 3H3HI/II>1 JJIA peH_IeHI/IH 3a1a4 B O6J'IaCTI/I COXpaHHOCTI/I
OKPY)KaIOIIIeﬁ cpenm, HJ'IaHI/IpOBaHI/ISI HOCTYHKOB 1 OLICHKHU UX BO3MOXKHBIX HOCJ'Ie)ICTBI/Iﬁ JJI 01<py>1<a}01ue171
CpeJIbl; 0OCO3HAaHHUEM TTI00aTIBHOTO XapaKTepa YKOJOTHIECKUX MPOOJIeM U MyTeH MX pelieHus.

JInyHOCTHBIE pe3yJIbTaThl, 00ecIeYnBalOIIHe AJANTALUI0 00YYAI0IIerocs K H3MeHSI0LIUMCS
YCJOBHSIM COLUAIBLHOM ¥ IPUPOJIHON Cpeabl:

TOTOBHOCTBIO K JIEHCTBUAM B YCJIOBHSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH
yepe3 MPaKTHIECKYIO eSTebHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTUX JIIOJIEH, TpHoOpeTaTh B
COBMECTHOMH J1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 OIIBITA APYTUX;

HE00XOAUMOCTBIO B ()OPMHUPOBAHNYU HOBBIX 3HAHUH, B TOM 4yHciie (OPMYINPOBATh UJEH, IOHATHS,
TUIIOTE3bl 00 00BEKTAX U SIBJIECHUSAX, B TOM YHCIIE PaHEE HEN3BECTHBIX, 0CO3HABATh Ae(PULIUTHI COOCTBEHHBIX
3HaHUHU U KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIIPUHIUMATH CTPECCOBYIO CUTYAIIHIO KaK BBI3OB,
TpeOYIOLINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U JeHCTBUSA, (OPMYINPOBATh U OLIEHUBATD
PHUCKH U TIOCIEICTBHS, (OPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIC Pe3yIbTaThl OCBOCHHUS MPOTrPaMMBbI y4eOHOTO MTpeaMeTa
«MaTteMaTHKa»XapaKTePU3YyIOTCs OBJIAJICHUEM YHUBEPCAIbHBIMU HOZHABAMETbHbIMU OCUCMBUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUSMU U YHUBEPCATbHBIMU PEZYIAMUGCHbIMU
oeticmeusimu.

1) Vuusepcanvhovle nosnasamenwvhule oeticmesusi obecneuusaiom Gopmuposanue 6a308blx KOSHUMUBHBIX
npoyeccos 0oyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYICAIOUe20 MUPA, NpUMeHeHue 102UYEeCKUX,
UCCIe008amMenbCKUX onepayutl, ymeHuil pabomams ¢ uHgopmayueti).

Ba3oBrble Jjornyeckune aeHcTBUA:

— BBIIBJEITH U XapaKTEPU30BaATh CYIICCTBCHHBIC IPU3HAKU MATCMATHYCCKUX O6”beKTOB, HOHHTHﬁ,
OTHOIIICHUM MCIKAY ITOHATHUAMU

— (GopMyIHpOBATH ONPECTICHHSI TOHATHI; YCTaHABIMBATH CYIIECTBEHHBIN PU3HAK KITACCU(PUKAIIH,
OCHOBAHUS JJIsl 000OIIEHHS M CPABHEHUSI, KPUTEPUU TTPOBOIUMOTO aHAJIH3a,

— BOCIIPHHHUMATh, (POPMYIIHPOBATH U IPEOOPA30BBIBATE CYKJICHHS: YTBEPAUTEIBHBIC H
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIKE;

— YCJIOBHBIC; BBIABIIATH MATEMATHYCCKUEC 3aKOHOMEPHOCTH, B3AMUMOCBA3H U ITPOTUBOPCYHA B (1)aKTaX,
JaHHBbIX, Ha6J'IIO,I[CHI/ISIX N YTBCPIKACHUAX,

— Hpeajiaratb KpuTepuun AJid BbISIBJICHUA 3aKOHOMepHOCTeﬁ )51 HpOTHBOpe‘{I/II\/’I;

— [ACJIaTh BBIBOJBI C UCITIOJIb30BAHHUEM 3dKOHOB JIOTUKH, JEAYKTUBHBIX U UHAYKTUBHBIX
YMOSaKJ'IIO‘-IeHI/II\/'I, YMO3aKH10quHﬁ 110 aHaJIOTUH,

— pa30upath J10Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPKICHUHN (MIPSIMbIE U OT IPOTUBHOIO), TPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE I0KA3aTeNIbCTBA MAaTEMATUYECKUX (PaKTOB, BBICTPAUBAaTh apryMEHTAIIHIO,
IIPUBOJUTH IIPUMEPBI U KOHTPIPUMEPHI;

— 000CHOBBIBAaTh COOCTBEHHBIE PaCCyKACHUA,; BBIGI/IpaTL CII0c00 peuICHuA y‘-IC6HOI71 3aga4un
(CpaBHI/IBaTB HECKOJIbKO BAPHUAHTOB PCHICHU, BLI6I/IpaTB HanOosee MOAXOOSIIUM C y‘{éTOM
CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITCpI/IeB).

Ba3oBble ncciie1oBaTejIbCKHe 1eHCTBUA:

— HCIIOJIb30BATh BOIIPOCHI KaK HCCIIe0BaTEIbCKUM HHCTPYMCHT IIO3HAHUA,

— (opMynHpOBaTH BONPOCH, PUKCUPYIOITUE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOATEIHLHO
yCTaHaBIMBATh UCKOMOE U JaHHOE, JOPMUPOBATH TUTIOTE3Y,

— apryMEHTUPOBATH CBOIO ITO3ULUI0, MHEHUE;

— HpOBOI[I/ITb I10 CAaMOCTOATCIIBHO COCTaBHeHHOMy HJ'IaHy HCCHO)KHBIﬁ 3KCHepI/IMCHT, HeGOHLH_IOC
HCCJICIOBAHKE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIECKOro 00hEKTa, 3aBUCUMOCTEH 0O0BEKTOB
MEXIy COO0H;

— CaMOCTOSTENHbHO (POPMYITHPOBATh 000OIIEHNUS 1 BBIBOJBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaAOJIOACHNS, UCCIIEIOBAHNS, OIICHUBATh JOCTOBEPHOCTD MOJYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000111eHU1; TPOrHO3UPOBATH BO3MOXHOE pa3BUTHE MPOIIEcCa, a TAK)KE BBIABUIaTh MPEIOI0KEHUS O
€ro Pa3sBUTHH B HOBBIX YCIIOBUSX.



Padorta ¢ undopmanmeii:

— BBIABJISITH HEAOCTATOUYHOCTHh U I/IBGBITO‘IHOCTB I/IH(I)OpMaI_[I/II/I, JaHHBIX, HeO6X0,HI/IMLIX JJIs1 peLHeHI/IH
3a/1a4u;

— BBIOUpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(HOPMALUIO Pa3INYHbIX
BUJIOB U ()OPM IPEICTABICHHUS;

— BbIOMpaTh popMy MpeCTaBIeHN HH(OPMALIMU U WIUTIOCTPUPOBATH PElIaeMbIe 3a/1a4l CXEMaMH,
JquarpaMMmamu, HHOHM rpa@uKoil U uX KOMOMHALIMSIMY;

— OLEHUBATh HA/IEKHOCTD MHPOPMALIUH 110 KPUTEPHSIM, TPEATIOKECHHBIM YUUTEIIEM UITH
c(OpPMYJIMPOBAHHBIM CAMOCTOSTENBHO.

2) Vuusepcanvivie KOMMYHUKAMUBHbBLE OCUCMEUsL 00eCne usaron chopmMuposaHHOCMb COYUANLbHBIX
HABbIKO8 00Y4arOUUXCAL.

Oomenmne:
— BOCHpI/IHI/IMaTI) %1 q)OpMy.HI/IpOBaTI) Cy‘)KI[eHI/Iﬂ B COOTBCTCTBUU C YCJIOBI/UIMI/I U OcJsiMu O6HICHI/I$I;

— SCHO, TOYHO, 'PaMOTHO BbIpaKaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, 1aBATh
MOSICHCHUA IO X0y PCIICHUS 3aa4Ui, KOMMCHTUPOBATH HOHy‘IGHHLIﬁ pe3yiibTaT; B X04€ O6CY)K)ICHI/I$I
3a1aBaThb BOIIPOCHI 11O CYIICCTBY O6CY)KI[aCMOI71 TCMBI, HpO6JI€MLI, pemaeMoﬁ 3aJa4u, BBICKAa3bIBATh
HUACH, HALICJICHHBIC HA ITIOMCK PCIICHUA;

— COIOCTABJIATH CBOHU CYKJACHUS C CYKACHUAMU APYTUX YIACTHUKOB AWajiora, O6H3py>KI/IBaTI)
pa3IM4Me U CXOICTBO MO3UILINI;

— B KOppEeKTHOH Gopme popMynupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;
— TMPEACTaBJIATh PE3yJbTaThl PEIICHNUS 3a7jaul, SKCIIEpUMEHTA, CCIIEIOBaHMsI, IPOEKTA;

— CaMOCTOSITeNIbHO BBIOMPATh (OPMAT BBICTYIIEHHS ¢ YUETOM 3a/]1a4 MPE3eHTAlUU U 0COOEHHOCTEH
ayJAUTOPUH.

CoTpyannuecTBo:

— IIOHUMATb U UCIIOJIb30BATh IPECUMYIICCTBA KOMaHJIHOH U HHHHBHHY&HLHOﬁ pa6OTBI IIpU pCUICHUN
y‘IC6HBIX MAaTCMAaTHYCCKUX 3aJa4,

— NpHUHUMATh OCJIb COBMECTHOI ACATCIIbHOCTH, TIJIIAHUPOBATH OpTaHU3allUIO COBMECTHOM pa6OTBI,
pacnpeacisiTb BUJbI pa60T, A0roBapuBaThbCA, 06CY)K,I[8.TB mponecc u pe3yyabTar pa60TLI;

— 000011aTh MHEHHS HECKOJIBKUX JIIOJIeH; Y4acTBOBAThH B IPYMIOBBIX (hopMax paboTh! (00CYKICHUS,
00OMEH MHEHMSIMHU, MO3TOBbIE IITYPMBI U JIP.);

— BBIIIOJIHATE CBOIO YaCTh pa6OTLI U KOOPANHUPOBATH CBOU JEHUCTBHS C APYIr'UMHA YJICHAMH KOMAHbI;

— OIIEHMBATh KaueCTBO CBOET0 BKJIAJa B OOIIMI IPOAYKT MO KPUTEPUSIM, CPOPMYITHUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pecyrsamugnsle Oeticmaus 06ecnequsarm GopmMuposanue CMblC08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmu3anmus:

— CaMOCTOSITENIHO COCTABIIATH IUIaH, aJITOPUTM PEIICHHS 3a1a4u (UM €r0 4acTh), BRBIOUPATh CIIOCO0
peleHust ¢ y4ETOM UMEIOIIMXCSl PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apIryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAIIHH.



CaMOKOHTPOJIb:

— BIAAETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U Pe3yibTaTa pPEIICHUs
MaTeMaTHUYECKOH 3a1a49u;

— MNOPCABUACTDb TPYAHOCTHU, KOTOPBIC MOI'YT BOSBHUKHYTH IIPH PCHICHUHN 3aJla4l, BHOCUTHh KOPPEKTHUBEI B
ACATCIIBHOCTb HA OCHOBC HOBBIX O6CTOSITCHBCTB, HElfIIICHHBIX OH_II/I6OK, BBISABJICHHBIX pr;[HOCTGfI;

— OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JeATEIbHOCTH MOCTABICHHOM 1IeNU U YCIOBUSAM, OOBSICHATH
MIPUYMHBI JJOCTUKEHUS WM HEJJOCTUKEHHUS LIEIH, HAXOAUTh OIMOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

Yuciaa ¥ BLIYUCJIEHUA

ITonumats u IMpaBUJIbHO ynOTpC6J’I${TB TCPMHHBI, CBA3aHHBIC C HATYPAJIbHBIMHA YUCJIIAMU, OOBLIKHOBEHHBIMHU
n JCCATUYHBIMHA IlpO6HMI/I.

CpaBHUBATh U yHOPSA0YMBATh HATYpaJbHbIC YHCIIA, CPABHUBATH B MPOCTEUIINX CIIydasiX OOBIKHOBEHHBIE
Ipo0u, AeCATUYHBIEC APOOH.

CoOTHOCUTH TOUKY Ha KOOPAWHATHOH (YMCIO0BOI) NPSAMOI C COOTBETCTBYIOIUM €i YMCIIOM M H300pakaTh
HaTypaJIbHbIE YMCIIa TOUKaMH Ha KOOPJUHATHOM (YMCIIOBOM) IPSIMOM.

Beimonuate apupmeTnyeckue 1eicTBUS ¢ HATypalbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMHU IPOOSIMU B
MIPOCTEUIINX CIIYqasiX.

BBINONHATE TPOBEPKY, NPUKUJIKY PE3YJIBTATA BBIYUCICHUN.

OxpyrisiTh HaTypaibHbIE YHCIIA.

Pemenue TeKCTOBBIX 327124

Pemarp TekcTOBBIC 3a/1a49¥ apUPMETHICCKIM CITOCOOOM M ¢ TIOMOIIIBIO OPTaHU30BAaHHOTO KOHEYHOTO
nepedopa Bcex BO3MOKHBIX BApPUAHTOB.

Pemrats 3aaa4u, CoACPKane 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMUUHBL: CKOPOCTh, BPEMSA, PACCTOSAHUC,
OE€Ha, KOJIM4YE€CTBO, CTOUMOCTbD.

Hcmons3oBaTh KpaTKuUC 3alliMCH, CXCMBbI, Ta6J'II/IIII)I, 0003HaYCHHS IIpu pCIICHUHN 3aaa4.
ITonp30BaThCS OCHOBHBIMHU CANHUIIaMU U3MECPCHUA: LICHBI, MACCBI; PACCTOAHUA, BPpCMCHU, CKOPOCTH;
BBIpAXAaTh OAHU €AWHUIBLI BEJIW- YAHBI YEPE3 APYTUC.

W3Bnekarp, aHaaTu3upoBaTh, OIICHUBATh HH(POPMAIIHIO, MPEJACTABICHHYIO B TA0JIHIIC, HA CTOJIOYATOM
TUarpaMMe, HHTEPIPETHPOBATh MPEICTABICHHBIC TJAHHBIC, UCIIOJIB30BATh JAHHBIC TIPH PEIICHUH 3a/1a4.

Harnsgnas reomerpust

[Tonb30BaTbCst rEOMETPUUYECKUMHU MMOHATUSIMU: TOUKA, IPsIMasi, OTPE30K, JTyY, YTroJl, MHOTOYTOJIbHUK,
OKPY>KHOCTB, KPYT.

[TpuBOIUTE MpUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (DOPMY U3YUEHHBIX TEOMETPUUECKUX
¢buryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIIaMU: BEpPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI,
BEpILKHA, CTOPOHA, AUATOHAJIb; C OKPYKHOCTBIO: pajyc, AUAMETP, LIEHTP.

N300paxaTh U3ydeHHBIE TeOMETPUIECKHe (PUTYpPhI HA HEIMHOBAHHOM U KJIETYaTON Oymare ¢ moMoIbo
UHUPKYJIS ¥ JIMHEUKHU.

Haxoautb 1nuHbI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TTOMOILBIO JIMHEHKHU, CTPOUTh OTPE3KU
3a/IaHHOM JUITMHBL; CTPOUTH OKPY>KHOCTh 3a/IaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSAMOYTOJBHUKA, KBaJpaTa il UX MOCTPOCHHUS, BEIYUCIICHUS



Iomaau 1 rnepumMeTpa.

Beranciaste mepuMeTp u IIomas KBaapara, NpIMOyrolbHUKA, (GUTYP, COCTABICHHBIX 3
PSIMOYTOJIbHUKOB, B TOM 4KciIe GUryp, n300pakEHHBIX Ha KJIETUYaTON Oymare.

ITonp30BaThCSI OCHOBHBIMHU MCTPUYCCKHUMU CANHUIIAMU U3MCPCHUA JJIMHBI, IIJIOIAANU, BbIpaKaTb OJJHU
CANMHUIBI BEJIMYHUHBI YEPE3 APYIUcC.

Pacnio3naBate nmapamienenumnen, Ky0, UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpUIMHA, PeOpO TpaHb, U3MEPEHHUS;
HaXOJUTh U3MEPEHHUS Napajulesienunena, Kyoa.

Berauciiate 006EM KyOa, napaienenure/a o 3aJaHHbIM H3MEPEHUSIM, MTOJIb30BaThCs €IMHUIIAMU
HU3MEpPEHHS 00bEMa.

PemraTte HecltoKHEBIE 3aga4i Ha USMCPCHUEC I'COMETPUUCCKUX BEJIIMYHH B IIPAKTUYCCKUX CUTYyallUsIX.



TEMATHYECKOE INIAHUPOBAHHUE

n/n

HaumenoBanue pa3aesio u Tem
NPOrpaMMbl

KosmuectBo 4acoB

BCero

KOHTPOJIbHBIE
paboTsI

NpaKTHYECKHe
paboTsI

Buabl 1esTeJbHOCTH

Buapbl,

dopmbl
KOHTPOJIsI

DJIeKTPOHHBbIE
(uudposbie)
o0pa3soBaTeJIbHbIE
pecypent

Paznmen

1.Hatypanbnble unciaa. JleficTBHS ¢ HATYpaJbHBIMH YHCJIAMH

1.1

I[eCHTI/I‘IHaH CUCTEMA CYHCIICHHUA.

1

1.2.

Pﬂ,ﬂ HaTypaabHBIX YHUCEII.

13.

HarypanbHbiil psa.

05

Yurath, 3amuChIBaTh, CPABHUBATH HATYpAJbHBIC YHCIA; HpeIaratb U 00CYXKIATh COCOOBI
YIOPSI0YMBAHHUS YHCET;

N300paxars KOOPIAMHATHYIO MpPSAMYI), OTMEYATh YKMCJIa TOYKAMH Ha KOOPIAMHATHOW MpPAMON,
HaXOIUTh KOOPAMHATHI TOYKH,

HccnenoBath CBOMCTBA HAaTypanbHOro psija, uuced 0 M 1 mpH CIOKEHHH W YMHOKCHHH,
Hcrionb30BaTh MPaBUIO OKPYIJICHHS HATYPAIbHBIX YHCEI;

BeoimonuaTe apudmeTHiecKine ACHCTBHS C HATYPATbHBIMH UHCJIAMH, BBIYHCIATH 3HAYCHHS
YHCJIOBBIX BBIPAXKEHHMI CO CKOOKaMu U 0€3 CKOOOK;

3anuchiBaTh MPOM3BEICHUE B BUIE CTENEHM, YMTAaTh CTENEHH, MCIONb30BaTh TEPMHHOJIOTHIO
(ocHOBaHHe, TOKA3aTelb), BBIYMCIATH 3HAYCHUS CTENCHEH;

BbINONHATS NPUKMIKY W OLEHKY 3HAYCHHMH YHMCIOBBIX BBIPAKEHMH, NpeJarath M HPUMEHSATh
HpuéMbl MPOBEPKU BBIYMCICHUH;

Hcronb30BaTh MPH BBIYMCICHHAX MEPEMECTUTEILHOE U COYETATEIBHOE CBOMCTBA CIOKCHUSA W
YMHOKEHHS, PaclpelesuTelIbHOE CBOWCTBO YMHOXCHHUS;

@opMynHpoBaTh W NPHMEHATH IHpaBIIa NMPeoOpa30BaHHS YHCIOBBIX BBIPAXEHMII HA OCHOBE
CBOHCTB apu(METHYECKUX [EHCTBUH;

HcenenoBath YMCIOBbIE 3aKOHOMEPHOCTH, BBIIBMTaTh M OOOCHOBBIBATH THIIOTE3BI,
(opmymupoBath 0000MICHHS W BBIBOABI 1O Pe3yIbTATAM MPOBEIEHHOTO HCCIETOBAHIS;
@opmynupoBaTh ONpeAeNeHHs IeTUTENs U KPaTHOTO, HA3bIBAaTh AETUTENH M KpaTHbIE YHMCIa;
pacro3HaBaTh NPOCTBIE U COCTAaBHBIC UHCIA; (OPMYJIHPOBATE W NPHUMEHATH NPH3HAKK JEIHNMOCTH
Ha 2, 3, 5, 9, 10; nmpuMeHATH aNTOPHTM pa3NOXKEHHs YHCIA Ha MPOCTHIE MHOXKHUTENH; HaXOUTh
OCTATKU OT JICNICHHUS M HETIONHOE YacTHOE;

Pacrnio3HaBaTh MCTHHHbBIE M JIOXKHBIC BBICKA3bIBAHHS O HATYPAIbHBIX YHCIAX, MPUBOIUTH TPUMEPHI
U KOHTpP- TPUMEPbI, CTPOMTH BHICKA3bIBAaHUS M OTPUILAHMS BBICKA3bIBAHHH O CBOHMCTBAX
HATYpaJbHBIX YHCE,

KoHCcTpynpoBaTh MaTeMaTHYECKHE MPEIOKEHHS C 10 MOIIBIO CBS30K «H», KWIH», «ECIH...,
TO...»;

Pemars TeKCTOBbIE 3a7a4M ApUPMETHYECKHM CIOCOOOM, MCTOIB30BATh 3aBHCUMOCTH MEXIY
BENMYUHAMH (CKOPOCTb, BPEMS, PACCTOSHHUE; IIEHA, KOIMYECTBO, CTOMMOCTb H Ap.):
QHATM3HPOBATh M OCMBICIHMBATh TEKCT 3aJaud, neped)opMyIHpoBaTh YCIOBHE, H3BIEKATh
HEOOXO/MMBIC JaHHBIE, YCTAaHABIMBATH 3aBHCHMOCTH MEXJy BEIMYHHAMH, CTPOUTH JIOTHYECKYIO
LEMOYKY pacCyKIEHHI;

MozennpoBaTh X0 pelIeHHs 3a4add C IOMOLIBI0 PHCYHKA, CXEMbI, TaOIHIIBL;

[IpuBoAMTb, pa30MpaTh, OLEHMBATH PA3THYHbIC PEIICHHS, 3aMUCH PELICHMIl TEKCTOBBIX 3aj1ad;
Kpurnyeckn OueHMBATH TONYYEHHBIH PE3yNbTaT, OCYIIECTBIATH CAMOKOHTPOJb, TPOBEPSS OTBET
Ha COOTBETCTBHE YCIOBUIO, HAXOJUTH OLIMOKH;

Pemats 3amaun ¢ momouipo mepebopa BCEX BO3MOXKHBIX BapHAHTOB;

3HAKOMUTBCSA C UCTOPUEH PA3BUTHS apU(METHKY;

YcTHbli
or1poc;
[TucomeHHBIN
KOHTPOJIb;
KonrponbHas
pabora;

Poccuiickas
3JIEKTPOHHAs
HIKoJIa
(resh.edu.ru)
Vuam.py (uchi.ru)




1.4. | Yucno 0. 0.5

1.5. | HarypasbHsie 4nciia Ha KOOpAMHATHOR 4
MIPSIMOM.

1.6. | CpaBHeHuHe, OKPYIIIEHHEHATY PAIBHBIX 5
qpCel.

1.7. | Apudmermaeckue IeHCTBES © 6
HATypaibHBIMH YUCIAMH.

1.8. | CaoiicTBa HyJIs IPH CIIOXKCHUN H 2
YMHOXKCHHH, CBOIICTBA €IHHHIBI IPH
YMHOKCHHH.

1.9. | IlepemecTuTelnbHOE i COUETATENBHOS 6
CBOWCTBA CIIOXKEHHSA H yMHOKEHNUS,
pacImpe/IeNnTeIbHOE CBOMCTBO
YMHOXKCHHSI.

1.10. | Jenurenu u KpaTHbIE YHCIa, 2
Pa3IIOKEHNE YNCIIa HA MHOKHTEIH.

1.11. | [leneHue ¢ OCTaTKOM. 2

1.12. | TIpocTble M COCTaBHBIE YHCITA. 2

1.13. | IpmsHaku penumoctH Ha 2, 5, 10, 3, 9. 3

1.14. | Crenenb ¢ HaTypaibHBIM TOKa3aTeleM. 2

1.15. | YucnoBble BbIpaXeHHs; MOPSIOK 3
JIeHCTBHIA.

1.16. | Pemenue TeKCTOBBIX 3aja4 Ha BCE 3
apu¢mernyecKue IeicTBIs, Ha
JIBIDKEHHE M TIOKYITKH

Uroro mo pasneny: 43

Pasnen 2. Harasignasi reomerpusi. JIMHHH Ha TUIOCKOCTH




2.1. | Touka, npsmas, OTPE30K, JIyd. 1 Pacrnio3HaBath Ha uepTeKax, pUCYHKaX, OHCHIBATH, HCTIOIb3Ys TEPMHHONOTHIO, M H300pakaTh ¢ VeTHbii Poccuiickas
MOMOII[BIO YSPTEKHBIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, Iy, Lo, IOMaHyIo, 0IIpoc; JNIEKTPOHHAS
OKPY’KHOCTb; [IucemeHHBIA | 1IKONA
PacniozHaBath, IPHBOAUTH IPUMEPE 00BEKTOB PEATBHOTO MEPA, HMEIOMUX (OPMY H3YUCHHBIX KOHTPOJIb; (resh.edu.ru)
¢uryp, oneHuBaTh UX JMHEHHBIE Pa3MepHl; Yum.py (uchi.ru)
Mcnonb3oBaTh TMHEHKY U TPAHCHOPTUP KAK HHCTPYMEHTHI U HOCTPOEHHS U M3MEPEHHUS:
M3MEPATH JUIMHY OT Pe3ka, BETHUMHY yIJIa; CTPOMTh OTPE30K 3aJaHHOM JUTHHBI, YTOll, 3a1aHHON
BEIMYHHbI; OTKIAJbIBATH HUPKYIEM PaBHBIE OTPE3KH, CTPOHTH OKPYXKHOCTH 33/JAHHOTO PAHyca;
U3o06pakaTh KOHGUIYpALUK TEOMETPHIECKIX (PHTYP U3 OTPE3KOB, OKPYKHOCTEH, NX YacTell Ha
HEJIMHOBAHHOM U KieT4atoil Oymare; mpejyiarath, OMUCHIBATH U 00CYKAATh CIOCOObI, aJITOPUTMBI
MIOCTPOCHUST;
Pacno3HaBath 1 1300paxxaTh Ha HEIMHOBAHHOM U KileT4aToli Oymare npsMoi, OCTpbIi, TyNo#H,
Pa3BEPHYTHIH YIJIbl; CPABHUBATD YIJIBI;
BbIuuciaTh UIHHBL OTPE3KOB, JOMAHBIX;
[ToHumath ¥ UCIONB30BATh IPU PELICHHH 3a1au 3aBHCHMOCTH MEXY €IMHHLAMU METPHUECKOH
CHCTEMBI Mep; 3HAKOMHTBCS ¢ HEMETPHIECKIMH CHCTEMaMI Mep; BBIPaXaTh JUIMHY B PAa3IHIHBIX
€IMHULAX M3MEPEHNS;
UccnenoBath (Gurypsl U KOHQUIypawuu, HCIONb3ys LU(MPOBBIE PECYpPCHI;
2.2. | Jlomanas. 1
2.3. | U3Mepenne JUHHBI OTpE3Ka, 2
METPHYECKHE €JMHHIBI H3MEPEHHS
JUIHHBL.
2.4. | OKpykHOCTb  KDYT. 1
2.5. | Mpakrraeckas pabora «IToctpoerne 1
y30pa U3 OKPYKHOCTEIN».
2.6. | Yromn. 1
2.7. | TIpsaMoit, OCTpBIit, TYIOM 1 pa3sBEPHYTHIIX 1
YTJIBL
2.8. | M3mepenue yrios. 3
2.9. | MpaxTuueckas pabora «Iloctpoennue 1
yrnosylIpakTnyeckas pabora
«IToctpoenne yriaoe»
Hroro no pazzeny: 12

Paznen 3. OGbIKHOBEHHBIE IPOOH




3.1. | ApoOb. 1
3.2. | [IpaBunbHBIE U HEMPABHIBHBIE APOOHL. 2
3.3. | OcHOBHOECBOWCTBO APOOH. 2
3.4. | Cpasuenne mpo6eii. 3
3.5. | Cnoxenne u BbIYATaHHE OOBIKHOBEHHBIX 9
Jipo0eii.
3.6. | CmemanHas 1po0b. 7
3.7. | YMHOKeHHE U fieneHne 00bIKHOBEHHBIX 10
npo0eit; B3anMHO-00paTHBIE IPOOH.
3.8. | Peruenne TeKCTOBBIX 3aj1a4, €O 3
JIepIKaIuX IpoOH.
3.9. | OcHoBHbIe 32 jaun Ha JpOOHL. 6
3.10. | Mpumenenne OyKB s 3amuCH 5
MaTeMATHYECKHX BBIPAKECHHH 1
MIPETIOKEHN I
Uroro mo pasnueny: 48

MonenupoBaTb B rpadHuecKoi, NpeaMETHOH (opme, ¢ NOMOIIbI0 KOMIIbIOTEpa MOHATHS U
CBOMCTBA, CBA3aHHBIC C OOBIKHOBEHHOM JIPOOBIO;

Yurath U 3aNMHCHIBATh, CPABHUBATE OOBIKHOBEHHEIE JPOOH, IIpe/IaraTb, 000CHOBBIBATD 1
00CyXIaTh CII0OCOOBI YIIOPSIOYNBaHUS APpoOei;

U3o06pakaTh 0OBIKHOBEHHBIE APOOH TOUKAMH Ha KOOPAMHATHON MPSIMOMH; HCIOIB30BaTh
KOOPAMHATHYIO IPSIMYIO JUIs CPaBHEHHUS Ipo0eii;

DopMynupoBaTh, 3aMUCHIBATH C OMOIIBIO OyKB OCHOBHOE CBOICTBO OOBIKHOBEHHOH ApOOH;
HUCIIOJIB30BaTh OCHOBHOE CBOHCTBO APOOM s COKpaLeHUs Apo0eii 1 mpuBeieHus ApoOu K HOBOMY
3HAMEHATEIIO;

[IpencTaBiaTh CMELIaHHY!O Apo0b B BHJIE HEPABHIBHON M BBIACIATH LEITYIO 4acTh YHCIIA U3
HeNpaBWIBHOIN 1poodu;

BEIMONHATS apu(MeTHIecKne JeHCTBHS ¢ 0OBIKHOBEHHBIMHU IPOOSMH; IPHMEHATh CBOHCTBA
apu(QMETHIECKHUX ASHCTBUIA NS palliOHATM3AIUH BBIYUCIICHHUI;

BEINONHATS NPUKUIKY U OLEHKY PE3yJIbTaTa BEIYUCICHHI; IPEIaraTh U PUMEHSTh IPHEMBI
MIPOBEPKH BBIYUCIICHUIT;

I[IpoBouTb HCCIEN0BAHMS CBOUCTB JPpO0Ei, OMUPAsCh HA YUCIOBbIE FIKCIIEPUMEHTBI (B TOM YHCIIE C
TTOMOMIBIO KOMITBIOTEPA);

VYerubiit
0I1poc;
[TucbMeHHbII
KOHTPOJIb;
Konrponbhas
paborta;

Poccuiickast
DJIEKTPOHHAA
HIKOJIA
(resh.edu.ru)
Yum.py (uchi.ru)

Paznen 4. Harnsinnasi reomerpusi. MHOrOyroabHUKH




4.1. | MHOrOYyTONbHUKH. 1

4.2. | YeTbpéxyroJibHUK, MPSMOYTOJILHIK, 3
KBaJpaT.

4.3. | Ipakruyeckas padora «[loctpoenne 1
IPSIMOYTOJIBHUKA C 33/[AHHBIMH
CTOPOHAMH HA HEIIMHOBAHHOH Oymare».

4.4. | TpeyronpHUK. 2

4.5. | Ilnowas 1 nepuMeTp TMPAMOYTONbHUKA U | 2
MHOTOYTOJIBHHKOB, COCTABJICHHBIX 3
IPSIMOYTOJIBHHKOB, SIUHHIIBI H3MEPEHHS
TUTOIIA/TH.

4.6. | IlepuMeTp MHOTO YrONbHHKA. 1

Uroro mo pasmeny: 10

OnuchIBaTh, HCIOJB3YS TEPMUHONOTHIO, H300paKaTh ¢ MOMOLIBIO YEPTEXHBIX HHCTPYMEHTOB U OT
PYKH, MOAEIMPOBATH U3 OyMaru MHOTOYTOJIbHHUKH;

I[TpuBoUTH MpUMEPH! 0OBEKTOB PEANTBHOT0 MUPA, HMEIOMUX (POPMY MHOTOYTONBHHKA,
IpSIMOYTOIbHIKA, KBAaApaTa, TPEyroNbHHKA, OLICHHBATh MX JTUHEIHbIE Pa3MepEl;

BEIMuCIATS: IEPUMETP TPEYTONBHUKA, NPIMOYTOIbHIKA, MHOTOYTONbHUKA; ILIOMAb
MIPSIMOYTOJIbHUKA, KBa/IpaTa;

U306pakaTh OCTPOYroNbHBIC, NPSAMOYTONbHBIC U TYNOYTONbHbIE TPEYrOJIbHUKH,

CrpouTh Ha HENMHOBAHHOM M KJIETYaTOH Oymare KBajpar H MPAMOYTOJIbHUK C 3a/JaHHbIMH
JUIMHAMH CTOPOH;

HccnenoBaTh CBOHCTBA MPAMOYTOMBHUKA, KBAJpaTa MyTéM JKCIEPHMEHTA, HAaOMIOCHHS,
M3MepEeHHs], MOZIEHPOBAHIS; CPABHHBATH CBONCTBA KBAaJpaTa U MPSMOYTOIbHHKA;
KoHcTpynpoBaTh MaTeMaTHIeCKUe IPEI0KEHHS C IOMOIIBIO CBI30K «HEKOTOPBII, «TI0001»;
Pacrio3HaBaTh HCTHHHBIC 1 JIOKHBIC BBICKA3BIBAHUSA O MHOTOYTOJIBHHUKAX, IPUBOJUT NPUMEPHI 1
KOHTPIPHUMEPBI;

HccnenoBath 3aBHCHMOCTD IUIOIIA/AM KBajpaTa OT JUIMHBL €O CTOPOHBI

Hcnonb30Bath CBOHCTBA KBAAPATHOH CETKU IS OCTPOCHHS (UTyp; pa3OUBATh IPSIMOYTOJIbHUK Ha
KBaJPAThl, TPEYTONBHUKH; COCTABIATH (UTYPHI U3 KBAAPATOB H MPSIMOYTOIBHIKOB H HAXOIUTb HX
IUTOIIa/b, Pa30uBaTh GHUTYpHl HAa MPSIMOYTOIBGHUKH M KBaAPaThl U HAXOAMTH UX IUIONIAJb;
BrlpaxkaTb BeIMUKHY IUIOIMANH B PA3IHYHBIX €IMHHALAX H3MEPEHIS METPHIECKON CHCTEMBI Mep,
IIOHUMATh ¥ HCTIONB30BATh 3aBHCHUMOCTA MEXKIy METPHUECKUMH €IMHILAMH U3MEpEHNs IUIOMIa I,
3HAKOMUTBCS C MPUMEPAMU IPHUMEHEHHU IUIOIA/M U IEPUMETPA B MPAKTHYCCKUX CUTYALUSX;
Pemmatp 3ajauu U3 peanbHOM KU3HY, MpeJarath ¥ 00CYKAaTh pa3in4HbIe CIIOCOObI PELICHHUs
3a/1a4;

YcTHbli
orpoc;
[ucemenHbIit
KOHTPOJIb;

Poccuiickast
DJIEKTPOHHAA
HIKOJIA
(resh.edu.ru)
Yum.py (uchi.ru)

Pasnen 5./lecsiTnunbie apodu




5.1. | Hdecsatnunas 3amuch ApoGeii. 2

5.2. | CpaBHeHHE JIECATHUYHBIX APOOEL. 3
5.3. | HefictBust ¢ IECATHUHBIME POOSIMIL 26 2
.5.4. | Okpyrinenue AECATHYHBIX JPOOEH. 2
5.5. | Pemenne TeKCTOBHIX 3a/1a4, 3

coJieprKalyxX IpooH.

5.6. | OcHoBHbIe 3a 1a4n Ha APOOH. 2

Uroro mo pasmeny: 38

[IpencTaBnaTh AeCATHYHYIO APOOb B BHIC OOBIKHOBEHHOMN, YHTATh U 3AIUCHIBATH, CPABHUBATH
JecsATUYHbIe ApoOH, Mpenarath, 000CHOBBIBATH U 00CYIKAATH CIOCOOB! YIOPSI0YHBAHUS
JECATHYHBIX IPOOEii;

N300paxars JecsATUYHBbIE IpOOH TOYKAMU HA KOOPJMHATHOM MPSMOWN;

BBISBIIST CXO/ICTBA U PA3NINYMs IPaBUI apuQMETHUECKUX JCHCTBUHA ¢ HATYpAIbHBIMH YUCIAMH U
JECATHYHBIMU IPOOSMHU, OOBSICHSTH HX;

BoinonHATh apudMeTHuecKie ASHCTBUS ¢ ASCATHYHBIME IPOOSMHU; BBITIOIHATD MPUKHAKY U OLEHKY
pe3yabTata BIYUCIICHUIT;

[IpumeHsATh cBOICTBA apHYMETHUECKIX ACHCTBHIT TS PALHOHATH3ALMN BBIYHCIICHHIL;

[IpUMeHATh MPaBUIIO OKPYIJICHUS JECATHIHBIX APOOCii;

[IpoBoAMTDH HCCEOBAHNUS CBOUCTB AECATUYHBIX Apo0eii, Omupasich Ha YHUCIOBBIE IKCIEPUMEHTHI (B
TOM YHCIIE C IOMOIIBI0 KOMITBIOTEPA), BBIABUTATh THIIOTE3b! M NPHBOIUTH UX 0OOCHOBAHHUS;
Pacro3HaBaTh UCTHHHBIC U JIOKHBIE BHICKA3bIBAHHS O APOOSX, IPUBOJUTH IPUMEPHI K
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHHS U OTPULIAHUS BBICKA3bIBAaHHH,

Pemath TeKCTOBBIE 3a/1auH, COAEPIKALIKE IPOOHBIC IAHHBIC, U HA HAXOXKICHHE YacTH LEJIOr0 U
LIEJIOTO T10 €r0 YaCTH; BBISBIIATH X CXOJCTBA M Pa3JInyus;

MozenupoBaTh X0 PelICHHS 3a1a4K C OMOIIBI0 PUCYHKA, CXeMBI, Tabuibl. [IpHBOAUTD,
Ppa3bupaTh, OLECHUBATD PA3IHYHBIC PELICHHS, 3aIICH PEICHUN TEKCTOBBIX 3a/1a4;

OnepupoBath APOOHBIMH YHCIAMH B PEATbHBIX JKHU3HEHHBIX CHUTYAIHsX;

KpuTiueckn OLEHHBATH MONYUYCHHBIH PE3yNbTAT, OCYILIECTBIATH CAMOKOHTPOIb, HPOBEPSS OTBET
Ha COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLIHOKH;

3HAKOMUTBCS C UCTOPUEH pa3BUTHS apU(METHKH;

VYerubiit
0I1poc;
[TucbMeHHbII
KOHTPOJIb;
Konrponbhas
paborta;

Poccuiickast
DJIEKTPOHHAA
HIKOJIA
(resh.edu.ru)
Yum.py (uchi.ru)

Paznen 6. Harnsanas reomerpusi. Tena m ¢urypsl B mpocTpancTse




6.1. | MHOrOrpaHHHKH. 1 Pacro3HaBath Ha yepTeKax, pUCyHKaX, B OKDYXKAIOIIEM MHpe HpPSAMOYTOJbHBIA Napallienenumnes, VcTHbiit Poccuiickas
Ky0, MHOTOTPaHHHKH, ONHCHIBATh, HCIONB3Ys TEPMHUHONOTHIO, OLCHUBATH JMHEHHBIC Pa3Mephl; 0Ipoc; JNIEKTPOHHAS
[TprBOAUTH HPUMEPBI OOBEKTOB PEANbHOr0 MUPa, MMEIOIIUX (POPMY MHOTOIPaHHHUKA, [ucomennbiil | mkona
IPSMOYTOJIBHOTO MapasLIeNenuIe a, Kyoa; KOHTpOJIb; (resh.edu.ru)
N306paxats KyO Ha KiIeTdatoi Oymare; Yum.py (uchi.ru)
HccnenoBath cBOHCTBa Ky0a, MPAMOYTOIBHOTO MapajieNenunesia, MHOTOTPaHHIKOB, HCIIONB3Ys
MOJIEIH;
PacniosnaBath M m300paxath pa3BEPTKM KyOa M NapajlenenuIesa;
MozenupoBath Ky0 1 napauiesnenunes 13 OyMard i IpovHX MaTepHAIOB, 00BICHATE CIIOCOO
MOJIEeTHPOBAHMS;
HaxonuTb n3Mepenus, BEIYUCIIATE IIIOMIAb IOBEPXHOCTH; 00bEM Ky0a, IpsSMOYTOIbHOTO
napauielieuIe/1a; HCclIeA0BaTh 3aBUCHMOCT 00bEMa Ky0a OT JUIHHBI €ro pedpa, BbIBUTaTh 1
00O0CHOBBIBATH TUIIOTEZY;
HabmonaTh 1 poBOAUTD aHATOTUH MEXy MOHATHAMY ILIOIAAU H 00bEMa, IepHMeTpa U
ILIOIIAIU IIOBEPXHOCTH;
Pacrio3HaBaTh HCTHHHBIC U JIOXKHbIE BEICKA3BIBAHHS O MHOTOTPAHHHUKAX, IPHBOAHTH IPHMEPBI
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBaHMS U OTPULIAHUS BBICKA3bIBaHHH;
Pematp 3amaun U3 peanbHON JKH3HH;
6.2. | M3o0pakeHie MHOTOrPaHHHUKOB. 1
6.3. | Mozenu mpoOCTPAHCTBEHHBIX TEI. 1
6.4. | IlpsamoyronbHblii mapamienenmmen, kyo. | 1
6.5. | Pa3séprku kyba ¥ mapamtenenumesa. 2
6.6.. | Ipakruueckas pa6ora «Pa3Béprka 1
Ky0a».
6.7. | OObéM Ky0a, IPIMOYTOIBHOTO 2
napajienenuneaa
Hroro mo pasneny: 9
Paznen 7. IloBTopenne n 06001eHne
7.1. | TloBTOpEHHE OCHOBHBIX TIOHATHH 10 BoruncnaTh 3HaUeHHUS BBIPKEHUH, COAEPIKAIIMX HATYPaIbHBIE YUCTIA, OObIKHOBEHHBIE 1 VYcrublit
METOJI0B Kypca 5 Kiacca, 00o0menne JECSTHYHBIC IPOOH, BEIIOJIHATH IPE0OPa30OBaHUS YHCEIT; o1poc;
3HaHMH Bri0upath cnocob cpaBHEHHs YUCEN, BBIYUCICHUN, IPUMEHATH CBOMCTBA apU)METHIECKHX [TuceMeHHbII
JielcTBUi A7 pallMOHAIM3ALUH BBIYUCIICHUI]; KOHTPOJIb;
OcymecTBIATh CAMOKOHTPOIIb BHIIOMHAEMbIX JEHCTBHH H CAMOIPOBEPKY pe3yIbTaTa Kontponsuas
BBIYUCIICHU; paborta;
Pemats 3aaun 13 peanbHOH XKU3HH, IPHMEHATh MATEMATHUECKIE 3HAHIS JUIS PEIICHNS 3a/1ad U3
JIPYTUX y4eOHBIX IIPEAMETOB;
Pemath 3a1aun pa3HbIME CIIOCOOAMH, CPABHUBATH CIIOCOOBI PEIICHNS 3a/1a4H, BHIOMPATh
paLMOHANIBHBII CIIOCO0;
Urtoro mo pasmeny: 10
OBLIEE KOJIMYECTBO YACOB I10 170

IMPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHUE

No Tema ypoka KosnnuyectBo yacos Bunapi,
n/n ¢popmbl
Bcero | koutpo | mpakr | KOHTPOL
bHbIE HYeCK
padoTbl | ue
padot
bl
1. JlecaTudHas cuctemMa CYUCICHUS. 1 Verupii onpoc;
[T1cbMEHHBIN KOHTPOJIb;
2. Psin HaTypanbHBIX YUCEl. 1 VCTHBII Ompoc;
[IncbMeHHBIN KOHTPOJIB;
3. Harypanbnsiit psia. Yucino 0. 1 Verusii onpoc;
[IncbMeHHBIN KOHTPOJIB;
4, HaTyp%JH)Hme 4KCIIA HA KOOPAMHATHOH | Y CTHBIH OmpoC;
IpSMOii .
ITucbMeHHBIH KOHTPOJIB;
5. HaTypElJ'IBHbIe YKCIIa HA KOOPAMHATHOW | 1 Verusii onpoc;
IPSMOii .
ITucbMeHHBINH KOHTPOJIB;
6. HaTypElJ'IBHbIe YKCIIa HA KOOPAMHATHOW | q Verusii onpoc;
IpSMOii .
ITucbMeHHBINH KOHTPOJIB;
7. HaTypzlJH)Hme YKCia Ha KOOPAMHATHOM | { VCTHBIH Onpoc;
IpSMOit .
ITucbMeHHBINH KOHTPOJIB;
8. CpaBHeHue, OKPYTJICHHE HATYPATBHBIX | { VerHbiii onpoc;
qucen .
ITucbMeHHBINH KOHTPOJIb;
0. CpaBHeHue, OKPYTIICHHE HATYPAIBHBIX | { VCTHBII Ompoc;
qucen .
ITucbMeHHBINH KOHTPOJIB;
10. | CpaBHeHHe, OKPYITICHHE HATYPANIBHBIX | | VCTHBII Opoc;
qucen .
[TuchbMeHHBIN KOHTPOJIB;
11. CpaBHeHuE, OKPYIJIEHUE HATYpaIbHBIX 1 VCTHBII Ompoc;
quce 7|
[TuchbMeHHBIN KOHTPOJIB;
12. O060061IeHHEe ¥ KOHTPOJIb 10 TeMe « 1 1 KoHTponbHas pabota
Hartypaabnble yuciaa. CpaBHeHue ,
OKpYIJleHHe HATYPAJIbHBIX YHCeID).
KouTtpoJubHas padora Nel
13. | Apudpmernueckue neicTBUS C 1 V CTHBIH Ompoc;
HATYPaJbHBIMHU YUCIIAMHU .
[TucbMeHHBINH KOHTPOJIB;
14. | Apudmernyeckue 1eHCTBUS C 1 Vermpii onpoc;
HaTypaJbHBIMH YUCIIAMHU . )
IIncbMEHHBINM KOHTPOJIB;
15. Apudmernueckue IeiCTBUS C 1 VeTHBI 0mpoc;
HaTypaJbHBIMH YUCIIAMHU . )
IIncbMEHHBINM KOHTPOJIB;
16. Apudmernueckue IeiCTBUS C 1 V CTHBII Ompoc;
HaTypaJbHBIMH YUCIIAMHU .
IIncbMEHHBINM KOHTPOJIB;




17. | Apudmernueckue neicTBUS C VeTHBIH onpoc;
b
HATypaJIbHBIMU YHCIIAMU .
yp [TuceMeHHBINH KOHTPOJIB;
18. | Apudmernueckue neicTBUS C VeTHBIH onpoc;
b
HATYpaJbHBIMH YUCIIAMHU N
yp [TuceMeHHBIN KOHTPOJIB;
19. | Apudmernueckue neicTBUS C VerTHBIi onpoc;
b
HATYpaJbHBIMH YUCIIAMHU .
yp [TuceMeHHBIN KOHTPOJIB;
20. | CpoiicTBa HyJIs TP CJIOKEHUU U VerTHBI 0npoc;
YMHOKEHUH, CBOWCTBA €AMHUIIBI TIPU TTHCEMEHHLL K,OHTpOJIb'
YMHOKCHUHU ’
21. [IepemecTuTenbHOE U COYETATENBHOE Y CTHBII ompoc;
(v b
CBOWCTBA CJIOKEHUSA U YMHOXKCHHUS, TTHCHMEHHBI KOHTPOITb:
pacnpeenuTenbHOe CBOMCTBO ’
YMHOXKEHUS
22. | llepeMecTUTeNbHOE U COUETATEIILHOE VeTHBIH 0mpoc;
(v b
CBOWCTBA CJIOKECHUS U YMHOXKCHHUS, TTHCEMEHHbL KOHTDOIL:
pacnpeenuTenbHOe CBOMCTBO pOIIb;
YMHOXEHUS
23. | IlepeMecTuTenbHOE U COUYETATEIBHOE VeTHBIH 0mpoc;
(v b
CBOWCTBA CJIOKECHHS U YMHOXKCHHUS, 2 Vv
pacnpeenuTenbHOe CBOMCTBO TPOITE
YMHOXEHUS
24. | IlepeMecTUTENBHOE U COUETATEILHOE VeTHBIH 0mpoc;
(v b
CBOWCTBA CJIOKECHHUS U YMHOXKCHHUS, TTHCEMEHHbL KOHThOIL:
pacripesieluTeNbHOe CBOMCTBO POIE;
YMHOXKEHUS
25. [TepemecTuTENBHOE U COYETATEIIHBHOE VeTHBIH 0Mpoc;
(v b
CBOWCTBA CJIOXKEHUS U YMHOXKEHHUS, TTHCHMEHHBIH KOHTPOITb:
pacrnpeenuTeIbHOE CBOMCTBO ’
YMHOXKEHUS
26. O060061IeHNE U KOHTPOJIb 110 TeMe Konrponsnas pagora
«Apupmernyeckue aeicTBus ¢
HATYPAJIbHBIMH YHCJIAMM .
KonTtpoabHnas padora Ne2
27. Jlenurtenu U KpaTHbIE YKCIIa, VeTHBIH 0Mpoc;
b
pasioKeHue yrcia Ha MHOXKUTENN I ——
9
28. | JlenuTenu u KpaTHbIE YUCIIA, VCTHEIH ompoc;
b
pasioKeHue yrcia Ha MHOXKUTENN THCHMEHHE KORTPOID;
b
29. Jlenenue ¢ ocTaTKOM VeTHBIH onpoc;
b
[IncbMeHHBIN KOHTPOJIB;
30. Jlenenue ¢ oOCTaTKOM VCTHBIH OpoC;
b
[IncbMeHHBIN KOHTPOJIB;
31. [IpocThie u cocTaBHBIC YKCa VeTHBIH onpoc;
b
[TrcbMEHHBIN KOHTPOJIb;
32. | IlpocTble u cocTaBHBIE UKCIA VCTHBIH OMpoc;
b
[T1cbMEHHBIN KOHTPOJIb;
33. [Ipusnaku ngenmumoctu Ha 2, 5, 10, 3,9 VCTHBIH OMpoc;
b
[TrcbMEHHBIN KOHTPOJIb;
34. [Ipusnaku ngenmumoctu Ha 2, 5, 10, 3,9

YCTHBIN 01poc;




IIncbMeEHHBINM KOHTPOJIB;

35. [Mpu3naku nenumoctu Ha 2, 5, 10, 3,9 VCTHBIH Ompoc;
b
[T1cbMEHHBIN KOHTPOJIb;
36. | CreneHs ¢ HATypaJIbHBIM TOKa3aTelIeM VCTHBII OMpoc;
9
[T1cbMEHHBIN KOHTPOJIb;
37. CreneHb ¢ HaTypaJbHBIM MTOKa3aTelieM
38. | UucnoBble BbIPAKEHUS; OPAIOK VeTHBI 0npoc;
(v v b
eiicTBuit .
A ITucbMeHHBIH KOHTPOJIB;
39. Uucnoble BBIPAKEHUS; TOPSAIOK VCTHBII ompoc;
(v v b
eiicTBuit .
A IIncbMeHHBINM KOHTPOJIB;
40. Uucnoble BBIPAKEHHUS; TOPSAIOK VCTHBIH onpoc;
(v v 9
eiicTBuit .
A ITucbMeHHBIH KOHTPOJIB;
41. | PemeHue TEKCTOBBIX 3aJa4 Ha BCE VerTHBI 0npoc;
apupmMeTHuecKue IeicTBUs, Ha TTHCEMEHHLL K,OHTpOJ'Ib’
JBYDKEHUE U ITOKYITKU ’
42. | Pemenue TEKCTOBBIX 3a/a4 Ha BCE VCTHBII OMpoc;
apupMeTHIeCKre JeCTBUS, HA TTHCEMEHHLL K,OHTPOJII)
JIBUKEHHE U TIOKYIIKH
43. | Pemenue TeKCTOBBIX 3a/a4 Ha BCE VCTHBII OMpoc;
apupMeTHIeCKre JeCTBUS, HA TTHCEMEHHLL K’OHTPOHH
JIBUKEHHME U TTOKYIIKU ’
44, Touka, mpsimasi, OTPE30K, JTy4. VCTHEIH ompoc;
2
IIncbMEHHBINM KOHTPOJIB;
45. | Jlomanas YcTHI ompoc;
IIncbMeHHBIM KOHTPOJIB;
46. | U3mepenue JUIMHBI OTpe3Ka, VCTHEIH ompoc;
METPUUYECKHE  €IMHHLBI  HU3MEPEHUS T MCHHbL K’OHT oIl
JUTUHEBI POILb;
47. | U3mepenue JUIMHBI OTpe3Ka, VeTHBIH onpoc;
METPUUYECKHE  E€IMHHLBI  HU3MEPEHUS O y—— K’OHT ollh:
JJINHBI p i
48. | OKpyKHOCTb U KpYyI VerHBIi onpoc;
[IncbMeHHBIN KOHTPOJIB;
49. | Ilpaktnueckas pabora «IlocTpoenue VCTHEIH ompoc;
(V) b
y30pa H3 OKpY HOCTEH IIncbMeHHBINM KOHTPOJIB;
5
50. | Yrom Y CTHBIH 0Ipoc;
IIncbMEHHBINM KOHTPOJIB;
ol. VYrom. IIpsmoii, ocTpsIid, TyION 1 Y CTHBII ompoc;
. v b
a3BEPHYTHIN YIJIbI .
PasBEPHYTRIA YT IIuceMeHHBIN KOHTPOJIB;
52. N3mepenue yrios V CTHBIH Ompoc;
IIncbMEHHBINM KOHTPOJIB;
53. N3mepenue yrios V CTHBII Ompoc;
IIncbMEHHBINM KOHTPOJIB;
o4. N3mepenue yrios

Y CTHBIN 01Ipoc;
[T1cbMEHHBIN KOHTPOJIb;




55. | [Ipaktuueckas padora «Ilocrpoenue VeTHBIH onpoc;
9
JIOB)» N

yr [TucbMEeHHBIN KOHTPOJIB;

56. | Mpobe VeTHI ompoc;
[T1cbMEHHBIN KOHTPOJIb;

57. | IlpaBuibHBIE U HETIPABUIIbHBIE 1pOOU VerTHBIi onpoc;

9
[T1cbMEHHBIN KOHTPOJIb;

58. | IIpaBuibHBIE U HETIPAaBUIIbHBIE 1pOOU VeTHBIi onpoc;

9
[T1cbMEHHBIN KOHTPOJIb;

59. OcHOBHOE CBOMCTBO JIpoOu VerTHBI 0npoc;

b
[T1cbMEHHBIN KOHTPOJIb;

60. OcHOBHOE CBOMCTBO JIpoOu VeTHBIi onpoc;

9
[TucbMEHHBIN KOHTPOJIB;

61. CpaBnenue ipo0eii VerHBI 0npoc;

b
[TucbMEHHBIN KOHTPOJIB;

62. CpaBnenue ipobeii VerTHBI 0npoc;

b
[TucbMEHHBIN KOHTPOJIB;

63. CpaBnenue ipo0beii VerHBIi 0npoc;

b
[TucbMEHHBIN KOHTPOJIB;

64. CioxxeHue u BBIUUTAHUE VerTHBI Onpoc;

(v} b
OOBIKHOBEHHBIX npobeit c TTHCHMCHHbT KOHTPOID;
OJIMHAKOBBLIMU 3HAMEHATEISIMA ’

65. CroxxeHue u BBEIUMUTAHUE VCTHEIH ompoc;
OOBIKHOBEHHBIX JIPOOEH ¢ OAMHAKOBBIMU TTHCEMEHHbL K,OHT ollb:
3HaMeHaTEeIISIMU p ’

66. CroxxeHue u BBEIUMTAHUE VeTHBIH onpoc;
OOBIKHOBEHHBIX JIpOOEH C pa3HbIMH TTHCEMCHHbL K’OHT oIl
3HaMEHATEIIMU POILb;

67. CroxxeHue Hu BBIYHNTAHUE VeTHBIH onpoc;
OOBIKHOBEHHBIX JIpOOEH C pa3HBIMH TTHCEMEHHbL K’OHT ollb:
3HaAMEHATEISIMU POIb;

68. Cnoxenue u BBEIYHUTAHUE VCTHEIH ompoc;
OOBIKHOBEHHBIX JIpOOEH C pa3HBIMH TTHCEMEHHAL K’OHT ol
3HAMEHATEIAMU POILb;

69. Cnoxenue u BBIUMTAHUE VeTHBIH onpoc;
OOBIKHOBEHHBIX JIpOOEH C pasHBIMH TTHCEMCHHbL K’OHT oIl
3HAMEHATEIAMU POILb;

70. Cnoxenue u BBEIYHUTAHUE VCTHEIH ompoc;
OOBIKHOBEHHBIX JIpOOEH C pasHBIMH TTHCEMEHHAL K’OHT ol
3HAMEHATEIAMU POILb;

71. Cnoxenue u BBIUMTAHUE VeTHBIH onpoc;
OOBIKHOBEHHBIX JIpOOEH C pasHBIMH TTHCEMCHHbL K’OHT oIl
3HaMeHaTEeIISIMHU p ’

72. CroxxeHue u BBIUMUTAHUE VeTHBIH onpoc;
OOBIKHOBEHHBIX JApoOeil ¢ pasHbIMHU TTHCEMCHHbL K’OHT oIl
3HaMEeHAaTeIIMU p ’

73. | CmemanHas 1poOb Verubii onpoc;

b
[TrcbMEHHBIN KOHTPOJIb;

74. Cwmemannast 1poob

YcTHBI onpoc;




IIncbMeEHHBINM KOHTPOJIB;

75. | CmemanHas 1po0b VerHbiii onpoc;
[T1cbMEHHBIN KOHTPOJIb;
76. | CmemanHas 1po0b VerHbiii onpoc;
[T1cbMEHHBIN KOHTPOJIb;
77. Cwmemannast 1poOb VCTHBI 0mpoc;
[T1cbMEHHBIN KOHTPOJIb;
78. Cwmemannast 1poOb VCTHBI 0mpoc;
[T1cbMEHHBIN KOHTPOJIb;
79. | O0o0menne M KOHTPOJb IO TeMme KouTpornbhas pabora
«Cnoxenne " BbIYHTAHHE
00BIKHOBEHHBIX Apooei»
KonTpoabHnasi padora3
80. | YMHOXeHHEe OOBIKHOBEHHBIX IPOOEii. Y CTHBIH OmpoC;
ITucbMeHHBIH KOHTPOJIB;
81l. | YMHOXeHHEe OOBIKHOBEHHBIX IpOOEii. Y CTHBIH OmpoC;
IIncbMeHHBIM KOHTPOJIB;
82. YMHOXeHNE OOBIKHOBEHHBIX POOEH. V CTHBIH OMpoC;
IIncbMeHHBINM KOHTPOJIB;
83. Baunmno obpatubie n1podu. VY CTHBIH OmpoC;
IIncbMeHHBIM KOHTPOJIB;
84. | BaumHo oOpaTHbIE TpOOH. VerHbiii onpoc;
IIncbMeHHBINM KOHTPOJIB;
85. | [leneHue 0ObIKHOBEHHBIX APOOEH.. VeTHBI 0mpoc;
IIncbMeHHBIM KOHTPOJIB;
86. | [leneHune 0OBIKHOBEHHBIX APOOEH.. VerHpiii onpoc;
IIncbMeHHBINM KOHTPOJIB;
87. | leneHue oObIKHOBEHHBIX APOOEH.. VeTHBIi 0mpoc;
IIncbMEHHBINM KOHTPOJIB;
88. | JleneHue 0OBIKHOBEHHBIX IpOOEii.. VeTHBI 0mpoc;
IIncbMEHHBINM KOHTPOJIB;
89. | PemeHune TEeKCTOBBIX 3a1ad, VT 0mpoc;
cozepKammx Apodn IIncbMEHHBINM KOHTPOJIB;
90. Pemnienne TekCcTOBBIX 3a7a4, VerHbiii onpoc;
cozepIKaNtiX ApooH [IncbMeHHBIN KOHTPOJIB;
91. Pemrenue TeKCTOBBIX 3a7a4, VeTHBi ompoc;
conepaitux ApodH [IncbMeHHBIN KOHTPOJIB;
92. O0o01meHe W KOHTPOJIb IO TeMe KouTposbHas pabora
«YMHOKEeHHE " AeJieHue
OOBIKHOBEHHBIX apooei»
KonTpoabHas padora 4
93. OcHOBHBIE 331241 Ha IPOOH

YcTHBIM onpoc;
IIncbMEHHBINM KOHTPOJIB;




94. | OcHOBHBIE 3a/1a4¥ HA APOOH VCTHBIH OMpoc;
b
[T1cbMEHHBIN KOHTPOJIb;
95. | OcHOBHBIE 3a/1a4¥ HA APOOH VCTHBIH OMpoc;
b
[T1cbMEHHBIN KOHTPOJIb;
96. | OcHOBHBIE 331241 HA IPOOH VCTHBII OMpoc;
b
[T1cbMEHHBIN KOHTPOJIb;
97. | OcHOBHBIE 3a/1a49¥ HA APOOH VCTHBII OMpoc;
b
[IucbMeHHBIM KOHTPOJIb;
98. OcHoBHBbIE 3a/1a4M HA ApoOU VerTHBI 0npoc;
b
[T1CbMEHHBIN KOHTPOJIb;
99. [Ipumenenue  OykB  mJig  3allucCH VeTHBIi onpoc;
MaTeMaTHYECKUX BBIpKEHUI u TTHCEMEHHLL K’OHT ol
MPEIJIOKEHUN POILb;
100. | [Ipumenenne  OykB I 3alUCH VCTHBII Ompoc;
MaTeMaTHYECKUX BBIPKCHUI u TTHCEMEHHAL K’OHT ol
MPEJI0KEHU I POk,
101. | [Ilpumenenne  OykB  JuIsi  3alucH VCTHBII Ompoc;
MaTEeMaTHYECKUX BBIpKEHUI u TTHCEMEHHAL K’OHT ol
MPEIJIOKEHUN POIb,
102. | [Ilpumenenne  OykB  JuIsi  3alucu VCTHBII OmpOC;
MaTeMaTHYECKUX BBIpKEHUI u TTHCEMEHHLL K’OHT oL
MPEJI0KEHU I POILb;
103. | O0o0meHnne W KOHTPOJIb IO TeMme KoHTpomsHast pabota
«OcHOBHBIE 331a4¥  Ha  JApoOW»
KonTtposabHnas pa6ora 5
104. | MHOroyroJsHUKH VeTHBIH onpoc;
b
[IncbMeHHBINM KOHTPOJIB;
105. | YeTbIp€XyroybHUK, IPSIMOYTOJIbHUK, VeTHBIH 0Mpoc;
b
KBajpaT .
P [TucbMeHHBIN KOHTPOJIB;
106. | YeTbIpE€XyTroJIbHUK, IPSIMOYT OJIbHUK, VeTHBIH 0Mpoc;
b
KBajpaT .
P [TuchbMeHHBIN KOHTPOJIB;
107. | YeTbIp€XyTroJIbHUK, IPSIMOYTOJIbHUK, VeTHBIH onpoc;
b
KBaJpaT .
s [TuchbMeHHBIN KOHTPOJIB;
108. | [Ipaktuyeckas pabora «IlocTpoenue VeTHBIH onpoc;
IPSIMOYTOJIbHUKA c 3aJJaHHBIMU TTHCEMCHHbL K,OHTpOJ'IB'
CTOpPOHAMM Ha HEJIMHOBAHHOM Oymare» ’
109. | TpeyroapHuk VT 0mpoc;
[IncbMeHHBIN KOHTPOJIB;
110. | TpeyroapHuk VT 0mpoc;
[IncbMeHHBIN KOHTPOJIB;
111. | Ilmomans ¥ NEpUMETP MPSIMOYTOJIBHUKA VeTHBIH onpoc;
U MHOTOYTOJbHUKOB, COCTaBJICHHBIX U3 TTHCE MM I(’OHTPOJ'IB’
MPSIMOYTOJIbHUKOB, eIMHUIIBI ’
M3MEpEeHUs IIOIAIN
112. | [Inomane v nepuMeTp NpsAMOYTOJIbHUKA

U MHOTOYT'OJIbHUKOB, COCTABJICHHBIX W3
MPSIMOYTOJIBHUKOB, €IMHULIBI
M3MEPECHHUS TUIOIIAH

YcTHBI onpoc;
IIncbMEHHBINM KOHTPOJIB;




113.

[TepumeTp MHOTOYTOJIBHUKA

YCTHBIN 01Ipoc;
[T1cbMEHHBIN KOHTPOJIb;

114. eCATHYHAs 3aMUCh Apodei Y cTHBIM 0npoc;
b
[T1CbMEHHBIN KOHTPOJIb;
115. . YcTHBIN 01poc;
JlecsitTuuHas 3anmuck Apooei N
[IucbMeHHBIM KOHTPOJIB;
116. . YcTHbIl onpoc;
CpaBHeHHE IeCATUYHBIX ApOoOei. N
[IucbMeHHBIM KOHTPOJIb;
117. . YcTHbI onpoc;
CpaBHeHHE IECATUUHBIX APOOESH. N
[IucbMeHHBIM KOHTPOJIB;
118. . YcTHBIN 01poc;
CpaBHeHHE IECATUYHBIX APOOEH. _
[IucbMeHHBIN KOHTPOJIb;
119. | Cnosxenue u BoruTaHME AECATHUHBIX YcTHbI onpoc;
Apooeid. [T1cbMEHHBIN KOHTPOJIb;
120. | Crowenne u BerauTanme JIeCATUYHBIX YcTHBI onpoc;
Ipo0eii. [T1cbMEHHBIN KOHTPOJIb;
121. | Cnowxenne u Borantanne JIeCATUYHBIX YcTHBI onpoc;
b
Apobei. [T1cbMEHHBIN KOHTPOJIb;
122. | Cnoxenne u Borantanne JIeCATUYHBIX YcTHBI onpoc;
b
Ipobeii. [TuCEMEHHBIN KOHTPOJIb;
123. | Cnoxenne 1 BbruTAHME TECATHYHBIX YcTHBIN 01Ipoc;
JpOGeii. [TUCHMEHHBIH KOHTPOJIB;
124. . YcTHBII onpoc;
OxpyrieHue AecITUYHBIX Tpooeit N
[TucbMEeHHBIN KOHTPOJIB;
125. . YcTHBII onpoc;
OxpyrieHue AecITUYHBIX Ipooeit .
[TucbMEeHHBIN KOHTPOJIB;
126. Pemenne TekCTOBBIX 3a/1a4, YcTHBIN 0npoc;
COZIEPIKAIUX JIPOOH. [IncbMeHHBIN KOHTPOJIB;
127. | Pemenue TekcToBBIX 3azady, YcTHBI O1poc;
COZIEpPIKAIMX IPOOH. [IncbMeHHBIN KOHTPOJIB;
128. Pelienne TeKCTOBBIX 3aj1a4, YcTHBIN onpoc;
COZIepIKAIIUX POoOH. [IncbMeHHBIN KOHTPOJIB;
129. | O0o01eHne U KOHTPOJIb 3HAHUIA 10 VeTHBIH onpoc;
Teme «CJ10:keHue M BbIYUTAHHE .
N [TucbMeHHBIN KOHTPOJIb;
AeCITUHYHBIX IPodei»
KonTtpouabnas pabora Ne6.
130. | ymuoxenne JECSITUYHBIX Apo0ei Ha YcTHBI onpoc;
b
HaTypajapHOC YUCJIO. [TrcbMEHHBIN KOHTPOJIb;
131, | ymuoxenne JECSITUYHBIX Apo0ei Ha YCTHBIN 01Ipoc;
HaTypajapHOC 9UCJIO. [TrcbMEHHBIN KOHTPOJIb;
132.

YMHOXEHUE IeCATUIHBIX TIpoOeii Ha
HaTypaJbHOE YHCIIO.

YcTHBIM onpoc;
IIncbMeEHHBINM KOHTPOJIB;




133.

JleneHue AeCATHYHBIX ApoOeii Ha
HaTypaJIbHOE YHUCIIO.

YCTHBIN 01Ipoc;
[T1cbMEHHBIN KOHTPOJIb;

134. Jlenenue necATUYHBIX ApoOel Ha YcTHBIN 01IpOC;
HaTypajapHOC 9UCJIO. [T1cbMEHHBIN KOHTPOJIb;
135. JleneHue AeCATHUHBIX IpoOel Ha YeTHBIN 01poc;
HaTypajapHOC YUCJIO. [IucbMeHHBIM KOHTPOJIB;
136. Jlenenue necaTUUHBIX IpoOeli Ha VY cTHBI 01poc;
HaTypajapHOC YUCJIO. [IucbMeHHBIM KOHTPOJIb;
137. Jlenenue necaTUUHBIX IpoOeli Ha VYceTHBI onpoc;
HaTypajapHOC 9UCJIO. [T1cbMEHHBIN KOHTPOJIb;
138. YcTHbIl onpoc;
OcHoBHbIE 32/1a4H HA JpodU _
[IucbMeHHBIN KOHTPOJIb;
139. YcTHBIN OIIpoc;
OcHoBHbIE 32/1a4H HA JpooU _
[IucbMeHHBIM KOHTPOJIb;
140. . YcTHBIN OIpoc;
YMHOKEHUE IeCATUYHBIX JPOOCH. _
[IrucbMeHHBIM KOHTPOJIb;
141, . YcTHBIN OIpoc;
YMHOKEHUE IeCATUIHBIX JPOOCH. _
[IucbMeHHBIM KOHTPOJIb;
142. . YcTHBIN O1poc;
YMHOKEHUE IeCATUYHBIX IPOOei. N
[TucbMEeHHBIN KOHTPOJIB;
143. . YcTHBII onpoc;
YMHOKEHUE TeCATUIHBIX JPOOCH. N
[TucbMEeHHBIN KOHTPOJIB;
144, . YcTHBII onpoc;
YMHOKEHUE IeCATUIHBIX JPOOCH. .
[TucbMEeHHBIN KOHTPOJIB;
145. YcTHBII onpoc;
Jlenenue Ha JECSITUYHYIO IPOOb. N
[TucbMEeHHBIN KOHTPOJIB;
146. YcTHBIH onpoc;
Jlenenue Ha JECSITUUHYIO IPOOb. N
[TucbMEeHHBIN KOHTPOJIB;
147. VYcTHbIl onpoc;
Jlenenue Ha JECSITUYHYIO IPOOb. N
[TucbMEeHHBIN KOHTPOJIB;
148. YcTHbI# onpoc;
Jlenenue Ha JECSITUYHYIO IPOOb. N
[TucbMEeHHBIN KOHTPOJIB;
149. YcTHbI# onpoc;
Jlenenue Ha JECATUUHYIO IPOOK. N
[TucbMEeHHBIN KOHTPOJIB;
150. YCTHBIN o1poc;
Jlenenue Ha JECSITUYHYIO IPOOb. N
[IncbMeHHBIN KOHTPOJIB;
151. | O6o01meHHe ¥ KOHTPOJIb 3HAHU 10 KoHTposbHas paboTa
TeMe «YMHOKeHHUe U JeJieHue
AecCATHYHBIX Apodeii» KoHTposbHas
padora Ne7
152. YcTHBIM onpoc;
MHoOrorpaHHuK"

[T1cbMEHHBIN KOHTPOJIb;




153.

N300paskeHrie MHOTOI'paHHHUKOB.

YCTHBIN 01Ipoc;
[T1cbMEHHBIN KOHTPOJIb;

154, YcTHBIN O1poc;
Mopenu npoCTpaHCTBEHHBIX TEII .
[TuceMeHHBIN KOHTPOJIB;
155. . VYcTHbIl onpoc;
[IpsiMOyTOBHBIN Napaienenunes, Kyo N
[TuceMeHHBIN KOHTPOJIB;
156. ) YcTHBIN o1poc;
Pa3BépTku KyOa U mapasuienenumneaa. .
[TuceMeHHBIN KOHTPOJIB;
157. . VYceTHBI onpoc;
Pa3Béprku kyba u napasuienenumnena _
[TuceMeHHBIN KOHTPOJIB;
158. [Ipaktnueckas  pabora  «Pa3BépTka VY cTHBI 01poc;
KyOay. [I1nceMeHHBIN KOHTPOJIb;
159. | O6bém KyOa, MIPSAMOYTOJIBHOTO YcTHBIN OIIpoc;
Hapajiencnuiena [I1nceMeHHBIN KOHTPOJIB;
160. | O6rem KyOa, MPSIMOYTOJILHOTO YcTHBI onpoc;
[apajienenuiena [T1cbMEHHBIN KOHTPOJIb;
161. | IloBTOpeHrEe OCHOBHBIX MOHATUI VCTHBIH Ompoc;
1 METOJIOB Kypca 5 kjacca, 00001ieHue .
- . [TucbMeHHBIN KOHTPOJIB;
3HaHUU 10 TeMe «/leficTBus ¢
HATYPaJIbHBIMH YHCIAMI»
162. | IloBTOpeHrEe OCHOBHBIX MOHATUI VCTHBII Ompoc;
U METOJIOB Kypca 5 Kiiacca, 000011eHe .
- . [TucbMeHHBIN KOHTPOJIB;
3HaHUM 1o Teme «JlercTBus ¢
HaTypaJIbHBIMH YHCIAMM»
163. | IloBTOpeHNE OCHOBHBIX MOHSATHI VCTHBII Ompoc;
1 METOJIOB Kypca 5 kiacca, 00001eHue .
. IIncbMeHHBINM KOHTPOJIB;
3HaHui Mo TeMe «OOBIKHOBEHHBIE
Ipoom»
164. | IloBTOpeHrEe OCHOBHBIX MOHATUI VCTHBII Ompoc;
U METOJIOB Kypca 5 Kiiacca, 000011eHe .
- ITucbMeHHBINH KOHTPOIIb;
3HaHUU 110 TeMe «OOBIKHOBEHHbIE
Ipoom»
165. | IloBTOpeHnEe OCHOBHBIX MOHATUI V CTHBIH Ompoc;
U METOJIOB Kypca 5 Kilacca, 000011eHe .
. [TuchbMeHHBIN KOHTPOJIB;
3HaHUi o Teme «/lecsTuunble TPOOH»
166. K 6oTa:
Hrorosasi koHTpobLHast padora Ne8 OHTpOJIbHAs paldoTa;
167. | IloBTOpeHrEe OCHOBHBIX MOHSATHUI V CTHBIH Ompoc;
1 METOJIOB Kypca 5 kiacca, 00001eHue .
. [IncbMeHHBIN KOHTPOJIB;
3HaHui o Teme «/lecsTuunble T1POOH»
168. | IloBTOpeHNE OCHOBHBIX MOHATUI VCTHBIH OIpoc;
U METOJIOB Kypca 5 Kilacca, 000011eHe .
. IIncbMEHHBINM KOHTPOJIB;
3HaHui 1o Teme «/lecsTuunble TPOOH»
169. | [ToBTOpeHNE OCHOBHBIX MOHATHN V CTHBIH Ompoc;
1 METOJIOB Kypca 5 kitacca, 06001eHne "
o [TuceMeHHBINH KOHTPOJIB;
3HaHuil Mo Teme «OCHOBHBIE 33]a4n Ha
Ipoowm»
170. | [ToBTOpeHHE OCHOBHBIX TOHATUI

1 METOJIOB Kypca 5 kitacca, 06001eHne
3HaHUH 1o TeMe «OCHOBHEIE 3aa4l Ha
IpoOm»

Y CTHBIN 01Ipoc;
IIncbMEHHBINM KOHTPOJIB;




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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JIMCT JOIOJIHEHWIA U UIBMEHEHMIA.
Ipemver: maremarvika
ON.O. yanrerst: Poranmsexas HH

Nom/in Jara XapakTeprcTvKa PexBrzus1 INommick
BHECEHUS M3venennst JIOKYMEHTA, COTPYIIHUKA,

VIBMEHEHUIA KOTOpbIM BHECILIETO

3aKPEIUIEHO VBMEHEHNE

N3MCHCHHC
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