ITpunoxxenne Nel
k OOIT OO0

PABOYAS ITPOI'PAMMA
yueOHOro kypca «MaremaTuka

JIIsA o6yqafoumxc51 5-X KJ1accoB

HOACHUTEJIBHAA 3AIINCKA

[TpuopuTeTHRIMU TIEIIMU O0YICHHUS MaTeMaTHKE B 5 KJIacce SBIISIIOTCS :

e TMPOAOJDKEHHE (POPMHPOBAHUS OCHOBHBIX MATEMAaTHUUECKUX TOHSITHI
(uncnmo, BeNWYMHA, TeoMmeTpuueckas ¢urypa), o0OeCTeUHBAIOIINX
MPEEMCTBEHHOCTh M MIEPCIEKTUBHOCTh MaTEeMaTHYECKOT0 00pa3oBaHUs
oOydJarommxcs;

e pa3BUTHE  MHTEIUICKTYaJIbHBIX U  TBOPYECKUX  CIOCOOHOCTEM
oOydJaromuxcs, TMO3HABATENILHON AaKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHHH, HHTepeca K U3yUYEeHUIO MaTeMaTHKU;

e TMOJABEACHHE OOYyYaIOIIUXCS Ha JOCTYTHOM [JIi HHUX YpOBHE K
OCO3HAHHIO B3aMMOCBSI3M MAaTEMATUKHU U OKPYKAIOIIEro MUPA;

e (QopmupoBaHue GYHKIIMOHATLHOW MaTeMaTHYECKOH TI'PaMOTHOCTH:
YMEHHS pAacloO3HaBaTh MaTeMaTHYeCKue OOBEKThl B  peajbHBIX
KU3HEHHBIX CUTYallUsX, IPUMEHITh OCBOCHHBIC YMEHUS ISl pPeIICHUs
IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPIPETUPOBATH MOJYYCHHbBIE
pe3yiabTaThl W OLEHHMBAaThb HMX Ha COOTBETCTBHE MPAKTUYECKOU
CUTYyaluu.

OcHOBHbIE JIMHUM COJAEpP)KaHHUS Kypca MaTeMaTUKd B 5 Kiacce —
apuMeTHIecKass M TeOMETpUYeCcKas, KOTOpbhIe pPa3BUBAIOTCA MapalljIeIbHO,
KaXXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOMN, OTHAKO, HE HE3aBUCUMO OJHA
OT Jpyrod, a B TECHOM KOHTAKT€ W B3aUMOJCUCTBHM. Takxke B Kypce
MaTeMaTUKU MIPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATEIbHOM
CTaTUCTHUKHU.

N3yuenne apudmernyeckoro mMarepuaia HAYMHAETCS CO CUCTEMaTHU3aluu
M Ppa3BUTHS 3HAHUM O HATypaJbHBIX 4YHCIAaX, IOJYYEHHBIX Ha YpOBHE
HayajlbHOrO  oO0mero oOpaszoBanus. Ilpy 3TOM  COBEpIIICEHCTBOBaHHUE
BBIYUCIIUTEIBHON TEXHUKH U (POPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUM



COYETAETCS C PA3BUTHEM BBIUYMCIUTEIBHON KYJNBTYpPbl, B YaCTHOCTH C
oOydeHHEM MpOCTEHIIMM NpuéMaM MNPUKUIKK U OLEHKH pPE3yJIbTaToOB
BBIYMCIIECHUN. l3ydeHue HaTypajlbHBIX 4YHCENl NPOJOJDKAaeTcsl B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMH MOHSITUSMH TEOPUH JIETUMOCTH.

Hayvano u3ydenusi OOBIKHOBEHHBIX M JAECATHYHBIX ApOOEH OTHECEHO K 5
KJ1accy. JTO MEPBbIM 3Tall B OCBOEHUU JIPOOEii, KOT/1a MPOUCXOAUT 3HAKOMCTBO
C OCHOBHBIMH HJAEAMH, NOHATUAMH TeMbl. Ilpum 3TOM paccMmoTpeHue
OOBIKHOBEHHBIX Jpo0eil B MOJHOM 00bEME MPEAlIeCTBYET HW3YUYEHUIO
JECATUYHBIX APOOE, 4TO LEeIeco00pa3HO C TOYKU 3PEHUS JOTUKU H3I0KEHUS
YHUCJIOBOM JIMHUM, KOT/la MpaBWia JAEUCTBUHN C JIECATUYHBIMHU APOOSMU MOMKHO
000OCHOBaTh YyX€ M3BECTHBIMM alTOPUTMAaMU BBIMOJHEHUs JACHCTBUH C
OOBIKHOBEHHBIMHU JIpOOSIMU. 3HAKOMCTBO C JECATUYHBIMU APOOSMU PACIIUPUT
BO3MOXXHOCTU JJIi TOHHMMaHUS OOYYAarOUIMMUCS TPHUKIATHOTO MPUMEHEHUS
HOBOM 3amucy NpH HW3YYEHUH JAPYTUX MPEAMETOB M IMPU IMPAKTUYECKOM
UCITOJIb30BAHMH.

OcOOEHHOCTBI0O M3YYEHHS TMOJIOKHUTENbHBIX W OTPHUIATENBHBIX YHCEI
ABJISIETCS TO, YTO OHM TAK)XK€ MOT'YT PaCCMaTpPUBATHCS B HECKOJIBKO 3TarnoB. B 6
KJlacce B Hayayie u3ydeHus TeMbl «lloyoKuTenbHbIe U OTpULIATEIbHBIE YUCTIA)
BpaesieTcss noareMa «llenmble yucna», B pamkax KOTOPOW 3HAKOMCTBO C
OTPULATEIIBHBIMUA ~ YUCIAaMU W JEUCTBUSAMU C  TOJIOKUTEIBHBIMU U
OTPULATEIIBHBIMU YHCIIAMU IIPOUCXOAUT HA OCHOBE COAEPKATEIBHOIO ITOAX0/a.
OTO TO3BOJSET HA JIOCTYIIHOM YPOBHE TMO3HAKOMHUTH OOYyYarOIIUXCS
IIPAKTUYECKH CO BCEMH OCHOBHBIMHU IIOHSTUSMU TEMBbI, B TOM YHUCJIE U C
paBUjaMU 3HAKOB TIPH BBITIOJTHEHUHU apu(pMETHUUECKUX aeicTBuil. M3ydeHue
paIMOHAJIBHBIX YHCENl Ha 3TOM HE 3aKOHYMTCS, a OyleT MpOJOHKEHO B Kypce
anreOpsl 7 Kimacca.

[Ipu 00yueHun pemieHnI0 TEKCTOBBIX 3a/lad B S5 KIacce HCIOJIb3YIOTCS
apupmernyeckne mnpuémsl pemeHus. Ilpu oTpaboTke BBIYMCIUTENBHBIX
HAaBBIKOB B 5 KJIACCE PacCMaTPUBAIOTCS TEKCTOBBIC 3a7a4M CIEAYIOIIUX BHUJIOB:
3aJlayd  Ha  JBIDKEHWE, HA 4YacTH, Ha TIOKYNKH, Ha paboTry W
IIPOU3BOJAUTEIBHOCTh, HAa TPOLEHTHl, HAa OTHOWICHUSA W HPONOPLHHU.
OOyuaromuecss 3HAKOMSITCS ¢ TpuéMamMu pemieHus 3amad  nepedopom
BO3MOJKHBIX BapHaHTOB, ydyaTcsl paboTaTh ¢ MHOpMAIHEH, TPEICTaBICHHON B
dopme TaOIHIl TN TUATPAMM.

B nporpamme yuebHOro Kkypca «MartemaTuka» INpeayCMOTPEHO
(GopmMupoBaHuEe NPONENEBTUUYECKUX airedpandeckux mnpeacraBieHuil. byksa
KAaK CUMBOJI HEKOTOPOT'O YUCJa B 3aBUCMMOCTH OT MaTEMaTUYECKOTO KOHTEKCTa
BBOJIUTCS NOCTEIIEHHO. byKBEHHass CUMBOJIMKA LIIMPOKO HCITONB3YETCA MPEXKIE



BCEro JJIs 3alIUCH OOILIMX YTBEPKACHUM U NPEJIOKEHUH, (OpMYJ1, B HACTHOCTH
JUIS1 BBIYMCIIEHUS] TEOMETPUUECKUX BEJINUMH, B KAYECTBE «3aMECTUTEIISD) YUCIIA.

B nporpamme yueOHoro kypca «MaremaTtuka IpeicTaBieHa HarjsaHas
reoMeTpusi,  HampaBjJeHHas  Ha  pa3BUTUE  OOpa3HOrO0  MBIIUICHMS,
MIPOCTPAHCTBEHHOTO BOOOpaXEHUs, W300pPa3UTEIBHBIX YMEHUMU. DTO BaKHBIN
JTall B H3YyYEHHM TEOMETPUM, KOTOPBIM OCYIIECTBISETCA Ha HarJIsAIHO-
MPaKTUYECKOM ypOBHE, ONHUPAETCS Ha HArJAJIHO-00pa3HOe MBIIIJICHUE
oOyuaromuxcsa. borpiias ponb OTBOAMTCS NPAKTHUECKOW JEATEIbHOCTH,
OMBITY, JKCIEPUMEHTY, MoJenupoBanuio. OOydarommuecss 3HAKOMATCS C
reoOMeTpuYecKuMu (GuUrypaMd Ha TIUIOCKOCTH M B TMPOCTPAHCTBE, C HX
OPOCTEHIIMMHU KOH(MUTYypalMsIMU, y4aTcsi U300pakaTb UX HA HEJIMHOBAHHOMW U
KJIeT4aTol Oymare, paccMaTpuBalOT MX MNpocTeliue cBoiicTBa. B mpouecce
U3y4YEeHHs] HArJSHOM TE€OMETPUU 3HAHMS, MOJYy4YEHHBbIE OOYy4YalolUMHCS Ha
ypOBHE  HadajlbHOro oOmero oOpa3oBaHUs, CHUCTEMATU3UPYIOTCA U
pacupsoTCs.

CornacHo y4yeOHOMY IJIaHy B 5 KJAcCe€ M3y4aeTcs WHTEIPUPOBAHHBIN
npenMer «Marematuka», KOTOpbIA BKIIOYAeT apuMeTHYECKU Marepuan u
HarJsiAHYI0 T€OMETPHUIO, a TaKXKe IPOIENEeBTUUYECKUE CBEICHUS W3 anredpsl,
AJIEMEHTHI JIOTUKU Y HAa4yaJla ONIMCATEIbHOW CTATUCTUKH.

Ha usyuenue yyeOHoro xypca «Matemaruka» B 5 kinacce orBogutcst 170
4acoB (5 4acoB B HEAEIIO).

COJEPXAHUE OBYUYEHUA
S KUIACC

HarypajbHble 4nciia U HYJIb

Hatypansnoe uncno. Psg Hatypanbnabix uncen. Yucno 0. M3o0paxkenue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPAUHATHON (YUCIOBOI) MPSAMOIA.

[lo3unnoHHass cucrema cuuciieHUs. PuMckas Hymepauuss Kak IpuMep
HEMO3ULIMOHHOM CUCTEMBI CUMCIICHUS. [lecsiTuuHas cucrema CUMCIICHUS.

CpaBHeHUE HaATypaJibHBIX YHUCEN, CPAaBHEHHE HATypaJbHBIX 4YHCEN C
HyléM. CriocoObl cpaBHeHUs1. OKpYTJI€HUE HATYpaIbHBIX YUCET.

CrnoxeHue HaTypaldbHbIX YHCEN, CBOMCTBO HYJSI TMpPU CJIOKECHUHU.
Boluntanue kak JedcTBHE, OOpaTHOE CIIOKEHUIO. YMHOXKEHHE HATypajbHBIX
YuCeJl, CBOMCTBA HYJIA M €QUHHUIBI IPU YMHOXEHHUH. JleneHne Kak JeHCTBHE,
oOpatHOe yMHOXkEeHUIO0. KOMIIOHEHTHI IEUCTBU, CBSI3b Mexay HUMU. [IpoBepka
pe3yibpTata apudmMeTuyeckoro aeuctTus. IlepemectutenbHOe U COUETATENIHLHOE



CBOMCTBa (3aKOHBI) CJOKEHHUS W YMHOXKEHHUS, paclpe/leuTEeIbHOE CBOWCTBO
(3aKOH) YMHOKEHHSI.

Ucnonw3oBanue OykB 1Jii 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTa U
3aMKMCH CBOWCTB apu(PMETHUECKUX JEHCTBUM.

Jlenutenu W KpaTHbIC YHWCIIA, pa3joKeHWe Ha MHOxuTenu. [Ipocteie u
coctaBHble yncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoMm.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelieM. 3alKCh YUCIA B BUJIE CYMMBI
Pa3psHBIX CIaracMbIX.

HucnoBoe BbIpakeHHE. BbluMClIeHWE 3HAUYEHUN YHCIIOBBIX BBIPAXKECHUIA,
NOPSOK  BBITIOJHEHUSI  JCUCTBUU. CMONb30BaHME MNPU  BBIYMCICHUAX
NEePEMECTUTENIBHOTO U COYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOKEHUS U
YMHOKEHUS, paCIPEICIUTEILHOTO CBOMCTBA YMHOKECHUS.

podn

[IpencraBnenne o apobu Kak crocobe 3amucu 4YacTH  BEJIWYWHBI.
OO6bikHOBeHHBIE ApoOu. [IpaBwibHBIE W HempaBWibHBIE apoOu. CmenraHHas
JpoOb, TPEICTABICHUE CMEIIAaHHOW ApoOM B BHJIC€ HEMPaBWIBHOW JpOOU H
BBIJICJICHUE 1I€JIOM YacTW 4YWclia W3 HeNnpaBwiIbHOW apoou. M3oOpaxkeHue
apoOeil ToYKaMM Ha 4YuCI0BOM mipsiMoii. (OCHOBHOE CBOWCTBO JIpOOH.
Coxkpamienue apobeit. [IpuBeaenue apodu kK HoBoMy 3HameHaTeno. CpaBHEHHE
TPOOEH.

CnoxxeHre W BBIYMTaHUE [JpoOed. YMHOXKEHHE U JeJIeHHe ApoOei,
B3aMMHO 0OpaTHbIie Apodu. HaxoxaeHne 4acTu 1e0ro U IeJI0ro Mo ero YacTH.

Hecatuunas 3anuch apoOeid. [IpeacraBieHue necaTHUIHON ApOOU B BUIE
O0OBIKHOBEHHOH. M300pakeHuEe IECATUYHBIX JpoOel TOYyKaMu Ha YHCIOBOU
npsimoii. CpaBHEHHE NECITHUHBIX TPOOEH.

Apudmernyeckue ACHCTBUS C JAECATHUHBIMU ApoOsimu. OKpyrieHue
JECATUIHBIX TPOOCH.

Pemenne TeKCTOBBIX 3a/1a4

Pemenue TekcTOBBIX 3adady apudMeTHueckuMm crocobom. Pemienwue
Joruyeckux 3anad. Pemenue 3amad mepeOOpoM BCEX BO3MOXKHBIX BapHUAHTOB.
Hcnonb3oBanue mpu perieHn  3a7a4 TaOIUI] U CXEM.

Pemenne 3amad, comeprkammx 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYHMHBI:
CKOpOCTb, BPEMsI, PACCTOSHHUE, LIEHA, KOJIWYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEPEHUsS: MacChl, 00bEMA, IIEHBI, PACCTOSIHUS, BPEMEHHU, CKOpPOCTH. CBS3b
MEXKy €AMHUIAMH U3MEPEHUSI KaXK0i BEJTUYUHBI.

Pemenue ocHOBHBIX 33724 Ha JpOOH.

[IpencraBnenne 1aHHBIX B BUJIE TaOJIUII, CTOIOYATHIX AUATPAMM.

Harnsignas reomerpust



Harnanuele npencraBieHuss o QuUrypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, YroJj, JIOMaHas, MHOTOYI'OJIbHUK, OKPY>KHOCTb, Kpyr. YTOIL
IIpssmoi1, OCTPBIN, TYIION U Pa3BEPHYTHIN YIVIBL.

JlniHa oOTpe3ka, METpUYECKME EIWHULbl JJIWHBL. JlIMHA JOMaHOM,
[IEPUMETP MHOI'OYrOJIbHHUKA. V3MepeHue U IIOCTPOCHUE YIVIOB C IIOMOILBIO
TPaHCIIOPTHUPA.

Harnsanuele mpencraBieHus o Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
OpsIMOYTOJIbHUK, KBaJpaT, TPEYrOJbHUK, O PABEHCTBE (hUTYP.

N3o06paxkenune ¢uryp, B ToM uucie Ha kierdatoi Oymare. Iloctpoenue
KOHGUTrypauuid W3 YacTed TMpsMOH, OKPYKHOCTH Ha HEJIMHOBAHHOW U
KkjeTdyator Oymare. Mcronb3oBaHrue CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIBHUKA,
KBaJpara.

[Imomane nDpPSAMOYrOJIbHUKA W MHOIOYTOJBHHMKOB, COCTaBJICHHBIX W3
NPSIMOYTOJILHUKOB, B TOM 4Hciie PUTYp, M300pakKEHHBIX Ha KJIET4YaTol Oymare.
EnyHuner uamepenus miomaiu.

Harnsanaele  mpeacraBneHuss 0 POCTPAHCTBEHHBIX  (uUrypax:
OpsIMOYTOJIBHBIN  Mapaiienenunes, KyO, MHororpaHHukd. HM3o0paxkenue
OPOCTEWIINX MHOTOIpaHHUKOB. Pa3BépTku ky0a u mapamenenunena.
Co3nanue Mozeneil MHOTOTpaHHUKOB (M3 OyMaru, IpOBOJIOKH, IJIACTHIIMHA U
IPYTUX MaTepHaIOB).

OO0BEM mIpsIMOYroJIbHOTO Napasuienenunena, Kkyoa. Enununel nsmepenus
o0BEMma.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca
«MaremaTuKa» XapakTepU3yTCS:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

IIPOSIBJICHUEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHMCKOU
MAaTEMAaTHKHA, LEHHOCTHBIM OTHOLIEHHWEM K JOCTHXXEHHUSIM POCCHUCKUX
MAaTEMAaTHKOB M POCCHMCKOW MAaTEMATUYECKOMN IIKOJIbI, K UCIIOJb30BAHUIO 3TUX
JOCTIKEHUH B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaskaaHCKoe U IYXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINMOJHEHHUIO O0SI3aHHOCTEN Tpa’KJaHWHA W peavu3aluu
€ro mpas, MPEJCTABICHUEM O MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHHPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SIBIEHUW, MpOLEAYp TIPaxJaHCKOro oOIIecTBa



(Hanpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJIECHHIO ASTHYECKUX
npoOJieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHHUI HayKH,
OCO3HAHHUEM BAXKHOCTH MOPAIbHO-3THUYECKUX MPUHIIUIOB B JEATEIbHOCTH
y4E€HOT0;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE B pEIICHWU MPAKTHUECKUX 3a]ad
MaTeMaTU4eCKOM HampaBJIEHHOCTH, OCO3HAHMEM BaXKHOCTH MAaTeMaTHYECKOIO
0o0pa3oBaHUsl Ha MPOTSKEHUM BCEH JKM3HU JJIS YCIIENTHON MpodeCCUOHATbHON
JESATeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHJIMBUIYAIIBHOW TpaeKTOpuu OOpa30oBaHUS W HKU3HEHHBIX
IJIAHOB C YUYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYEeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBLHOMY U 3CTETHUYECKOMY BOCIPHUSTHUIO
MaTeMaTHYEeCKUX OOBEKTOB, 3ajad, PEIICHUN, PacCyKJICHUH, YMEHUIO BUIETH
MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS

OpUCHTAIlME B JEATCIIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
npe/ICTaBIeHu 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKA, TPUPOIbI
U 00IIecTBa, MOHUMAHUEM MATEMaTUYECKON HayKu Kak c(epbl yeroBeuecKoi
NEATEIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYMMOCTH JJIs1 pa3BUTHUS LIMBUIU3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTEMaTHUKM W MaTEMaTUYeCKOM KyJIbTypoM Kak
CPEACTBOM TIO3HAHHMS MHUpA, OBJIAJACHUEM MPOCTEHIIMMHU  HaBBIKAMU
UCCJIEA0BATENbCKON IEATEIIbHOCTH;

6) ¢pusnueckoe BocnuTaHUe, (POPMHPOBAHNE KYJIbTYPbI 310POBbS H
3MOIMOHAJIBHOTO 0JIArONMOJIyYHs:

TOTOBHOCTBIO NPUMEHATH MATEMAaTUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBbS, BEIEHWS 30pOBOTO oOOpa3a JKH3HU (370pOBOE THUTAHUE,
cOQIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/ABIXA, peryisipHas (usndeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pedICKCUHU, MPU3HAHHEM CBOETO
IpaBa Ha OIMMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JIOrM4YecKoe BOCIIUTAHUE:

OpUEHTAIlMell HAa NPUMEHEHHE MAaTeMaTUYECKUX 3HAHUWU JUISl PEIICHUS
3a/1a4 B 00JIaCTH COXPAaHHOCTHU OKPY:KaloIlleil cpe/ibl, INIAHUPOBAHUS TOCTYIKOB
Y OLICHKH UX BO3MOYKHBIX MOCIEICTBUI NI OKPYKAOUIEH Cpeibl, OCOZBHAHUEM
100aJBbHOTO XapaKkTepa HKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIIeHUs;

8) ajanTranus K M3MEHAKWIIUMCH YCJAOBHAM COUHAJBHON H
NPHUPOJHOI cpeabl:

TOTOBHOCTBIO K JICCTBUSAM B YCIIOBHSIX HEOMNPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATENbHOCTb, B TOM



YuCcjl€ YMEHUE YUUThCS Yy JAPYrUX JIoJel, NpuoOpeTath B COBMECTHOM
NEATENbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETECHIIUH U3 OIBITA IPYTUX;

HEOOXOMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE

dbopmMynupoBaTh HACH, MOHATUS, THUIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM
Ylclie paHee HEHU3BECTHBIX, OCO3HABATh JAEPUUUTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalUIO, BOCIPUHHMATh

CTPECCOBYIO CUTYallMI0 KaK BbI30B, TPEOYIOLIUNA KOHTPMEp, KOPPEKTHUPOBATH
OpUHUMAaeMble pelieHuss U AercTBUs, GOpMYJIHpPOBATH U OIEHUBATH PUCKU U
nocneCTBUS, (GOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKkue 1eicTBUA:

BBISBJISITh u XapakTepU30BaTh CYIIECTBEHHbIEC MpU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATHI, OTHOIICHUM MEXIY MOHSTHSIMU,
bopMynHpOBaTH ONpPEEICHHs MOHATUN, YCTaHABIUBATh CYIIECTBEHHBIH
npu3HaK KiacCU(UKAIMU, OCHOBAHUS [JIsi OOOOIIEHUS M CpaBHEHUS,
KpUTEPUHU MPOBOJAUMOTO aHAJIN3a;

BOCIIPUHHUMATh, (OPMYIUPOBATb M MPEoOpa30OBBIBATh  CYKICHHUS:
yTBEpJUTEIbHbIE W OTpUIIATEIbHbIC, €AMHUYHbBIE, YacTHbIE M oOIIue,
YCIIOBHBIE;

BBISIBIIATH ~ MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeunss B (akTax, JaHHBIX, HAONIOACHHUSIX M YTBEPKICHUSX,
npejyiaraTb  KpUTEpUM  JJI1  BBISIBJICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

JI€JIaTh BBIBOJABI C HMCIIOJb30BAHUEM 3aKOHOB JIOTMKH, NE€IYKTUBHBIX U
VHJYKTUBHBIX YMO3aKJIOUYECHUHN, YMO3aKIIOUEHNUN 110 AaHAJIOTHH;
pa30upaTh J0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUH (MpsAMbIe U
OT  TPOTHUBHOTO), MIPOBOJUTH CaMOCTOSITEIIBHO HECJIOKHBIE
JI0Ka3aTeIhCTBA MATEMAaTHUECKUX (PaKTOB, BRICTPAUBATH apTyMEHTAIIHIO,
NPUBOJUTH MPUMEPHI MU KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
pacCyXJIeHUS;

BBIOMpaATh Croco0 pemieHus ydeOHOU 3amaur (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBIOUpPATh HauWOosiee MOAXOIAIIUA C YYETOM
CaMOCTOSITEJIbHO BbIJICIICHHBIX KPUTEPUEB).

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:



HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEILCKUM NHCTPYMEHT MO3HAHUS,
(opMynHpoBaTh BOMPOCHI, (PUKCHPYIOLUIME MPOTHUBOpPEUYHUE, MpoOIeMy,
CaMOCTOSITEIbHO YCTaHaBJIMBAaTh HMCKOMOE U JaHHOe, (OpPMHUPOBATh
TUIIOTE3Y, apryMEHTUPOBATH CBOIO MO3UIMI0, MHEHUE;

IPOBOJIUTh MO CAMOCTOSITEIBHO COCTABJICHHOMY TIUIAHY HECJIOXHBIN
OKCIEPUMEHT,  HEOOJbIIOE  HMCCIEAOBAHHME IO  YCTAaHOBJICHUIO
OCOOCHHOCTEH MaTEeMaTUYEeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy COOO0M;

caMOCTOSITeTbHO  (OPMYJIHUpPOBATH  OOOOIIEHUS W BBIBOJABI IO
pe3yabTataM TPOBEAEHHOTO HAOJIOICHUS, UCCIEIOBaHMS, OIICHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB M 0000IIICHUH;
IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIlECCa, a TAKXKE BBIIBUTATh
MPEATONIOKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJISATh HEJIOCTATOYHOCTh W HM30BITOYHOCTH HH(GOPMAIMH, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3MPOBATH W HWHTCPIPETUPOBATH
WHGOPMAIINIO PA3IMYHBIX BUAOB M (POPM IIpEICTaBICHUS;

BbIOMpaTh (OpMY TIpeJIcTaBlIieHUs WH(pOpMAIMU W WILIIOCTPUPOBATH
perraeMbie 3ajladyd CXeMaMH, JuarpaMMaMu, HHOW rpadukod M HX
KOMOMHAIUSIMU;

OIICHMBATh HAJEXKHOCTh WH(GOPMAIMHU IO KPHUTEPHUSAM, MPEI0KECHHBIM
YUUTEIEM WA CPOPMYIIUPOBAHHBIM CAMOCTOSATEIBHO.

KommyHuKaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eificTBHUS:

BOCIIpUHUMATh U (OPMYIHPOBATH CYXKIEHHUSA B COOTBETCTBHH C
YCIOBUSAMHM U LIETSIMUA OOIICHMSI, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS I10
XOJly pelIeHHs 3a1aul, KOMMEHTUPOBATh MOJYyYEHHBIN pe3yJIbTaT;

B X0Ji¢ OOCYXIIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY O0OCYX)IaeMoi
TEMBI, TTPOOIEMBI, pelIaeMoil 3a/1aun, BHICKA3bIBATh HJICU, HAIICIICHHBIE
Ha TIOMCK pEIICHUS, COIMOCTaBIATh CBOM CYXKACHUS C CYXKICHUIMHU
JIPYTHX YYaCTHUKOB JWajora, OOHApPYXHBATh pa3jN4Me M CXOJCTBO
MO3UIMH, B KOPPEKTHOW (opme GOpMyTUpOBaTh PA3HOTIIACHS, CBOH
BO3paKEHHUS,

OpEeACTaBIsATh  PE3yibTaThl  pELICHUsS  3aJayd,  OSKCIEPUMEHTA,
UCCJICIOBAHUsA, TPOEKTa, CaMOCTOATETHLHO  BBIOMpaTh  (opmar
BBICTYIUICHUSI C y4€TOM 3ajlad Mpe3eHTAlUh U O0COOEHHOCTEH
ayJIUTOPUH;



e IMOHMMATh M  HCIOJB30BAaTh  NPEUMYLIECTBA  KOMAHAHOW U
WHIUBUAYAIbHOM pabOThl NpHU PEIIEHHH YYEOHbIX MaTeMaTUYEeCKUX
3azay;

e IMpUHUMATh  I€Ib  COBMECTHOM  JESATENbHOCTH,  IUIAHUPOBATh
OpraHu3aldi0 COBMECTHOM paboThl, pachpeAeniarTb BUIbl padorT,
JIOTOBApUBAThLCS, OOCYXKJaTh MPOLIECC M Pe3yyibTaT paboThl, 00001IaTh
MHEHHS HECKOJIbKUX JIFOACH;

e yYaCTBOBAaTh B TIPYNNOBBIX (opmax paboTel (0OCykaeHusi, oOMeH
MHEHHUSIMH, MO3TOBBI€ ILITYPMbl U JAPYTHE), BBIINOJHATH CBOIO YacTh
paboThl M KOOPAMHHMPOBATH CBOM JCHCTBUS C JAPYTMMH YJ€HAMU
KOMaH/Ibl, OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMNA MPOAYKT MO
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBHS.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeilicTBUS

Camoopranusanus:

e CAMOCTOSTENIBHO COCTAaBJSAThH IJIaH, AJITOPUTM pElIeHUs 3aJa4u (WIH ero
4acTh), BBIOUpATh CIIOCOO PEIICHUSI C YYETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUM ¢ yIETOM HOBOM HH(pOpPMAIIUU.

CaMOKOHTPOJIb, IMOIMOHAIbHBII UHTEJJIEKT:

e BIAJETh CMOCOOAMH CaMOINPOBEPKH, CAMOKOHTpOJISI Ipollecca U
pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

e TMPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MpPU pEHICHUHU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX
00CTOSITENIbCTB, HAMIEHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIbHOCTH TTOCTABICHHOMN 1IETU
U YCIOBUSM, OOBSICHATH MPUYMHBI JOCTIKEHUS WA HEIOCTHXKCHUS
IIEJTH, HaXOJIUTh OIMHOKY, JaBaTh OIIEHKY TPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 5 kjacce 0OOy4arOUIUiCS TMOJTYYUT CIEAYIOIIHNE
MIpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYMCICHUSA

[lonuMaTe ¥ NOpPaBUIBHO YNOTPEONSITH TEPMHUHBI, CBS3aHHBIE C
HaTypaJIbHbIMHU YHCIIaMH, OOBIKHOBEHHBIMU U JIECATUUYHBIMU JIPOOSIMH.

CpaBHUBaTh W YHNOPSAJOYMBATH HATypaJibHbIE YHCIA, CpPaBHUBATh B
MPOCTEUIINX clydasix OOBIKHOBEHHBIE APOOH, JECATUYHBIE APOOH.



CooTHOCUTHL TOYKY Ha KOOPAMHATHOM  (YMCIIOBOM) MpAMOM C
COOTBETCTBYIOLLIMM € YKCIIOM U M300pa)kaTh HaTypalbHbIC YHCIIa TOYKAMH Ha
KOOPAUHATHOM (YMCIIOBOM) MPSMOM.

Boinonusate apudmernyueckue ACHUCTBUS C HATypalbHBIMU YHUCJIaMH, C
OOBIKHOBEHHBIMU APOOSIMHU B MPOCTEUIIUX CITydasiX.

BrInonHsATh IpOBEpKY, MPUKUAKY PE3yJIbTaTa BHIYUCICHUH.

OKpyIJISITh HaTypaJIbHBIC YUCJIA.

Pemenne TekCTOBBIX 3a1a4

PemaTte TekcTOBBIE 3a/layu apu(PMETHUYECKHUM CIOCOOOM U C IMOMOILBIO
OpPraHM30BaHHOTO KOHEYHOTO nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, comepxamivie 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMYHMHDI:
CKOPOCTb, BpEMsl, PACCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKuE 3alMCHU, CXEMbI, TaOJUIbl, O00O3HAUYECHUS MPU
pElIeHUH 3a/ad.

[lonb3oBaThCs OCHOBHBIMU E€AMHUIIAMH HM3MEPEHUs: II€Hbl, MAacChl,
PACCTOSIHUSI, BPEMEHU, CKOPOCTH, BBIPAXaTh OJHU €IMHUIIBl BEIUYUHBI Yepe3
TpyTHe.

N3BnekaTp, aHATU3UPOBATH, OLIEHUBATh HH(GOPMAIIHIO, TIPE/ICTABICHHYIO B
Tabyuile, Ha CTOJOYATON [Uarpamme, HMHTEPHPETUPOBATH MPEICTABICHHBIC
JAHHBIE, UCIIOJIB30BaTh IAHHBIC MPU PEUICHUHU 3aaY.

Harnsignas reomerpust

[Tonp30BaThCs F€OMETPUUYECKUMH MOHSATHSMH: TOYKA, MpsAMas, OTPE3OK,
Jy4, YyrOJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoauTh MpuUMEpPHl 0OBEKTOB OKPYKAIOIIETO MHPA, UMEIOMUX (popmy
U3YYCHHBIX T€OMETPUIECKUX PUTyp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C YIVIAMU: BEPIIMHA, CTOPOHA,
C MHOTOYT'OJIbHUKAMU: YTOJl, BEPIINHA, CTOPOHA, AHArOHallb, C OKPYKHOCTBIO:
paguyc, nuameTp, LEHTP.

N306pakath M3ydeHHBIE T€OMETPHUECKUE (PUTYphl Ha HETUHOBAHHOW U
KJIETYaTON Oymare ¢ TOMOIIBIO0 IUPKYJIS U JIMHEUKH.

HaxoauTe IMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C IIOMOIIIBIO
JUHEWKHU, CTPOUTh OTPE3KHU 3aJIaHHOW JIMHBI; CTPOUTHh OKPYKHOCTh 33JIaHHOTO
paauyca.

Hcnonp3oBaTh CBOMCTBA CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBajpaTa AJis
UX MOCTPOEHUS, BEIUUCIICHUS TUIOIIAIU U IEPUMETPA.

Beraucnars mepuMeTp W IUIOMANb KBaaparta, NMpsIMOYTOJIbHUKA, (uryp,
COCTaBJICHHBIX U3 MPSMOYTOJbHUKOB, B TOM 4HCie (PUTyp, U300paKEHHBIX Ha
KJIET4aTOM Oymare.



[lonb30BaTbCS OCHOBHBIMM ~METPUYECKUMH €IUHULAMU HM3MEPEHUS
JUTMHBI, TUTOIIA/IM; BBIpAXKaTh OJJHU €AUHUIIbI BETMYUHBI YEPE3 APYTHE.

Pacno3naBate mnapauienenunen, KyO, HCIOIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, peOpo, IrpaHb, U3MEPEHUS, HAXOIUTh U3MEPEHUs MapajieJenunesaa,

KyOa.

Boruucnars 00b€M KyOa, mapamienenunesa mo 3aJaHHbIM H3MEpPEHHSM,

MOJIb30BAaTLCA CAMHUITAMHA U3MCPCHUA 00BEMa.

Pemate Hec0XHBIC 3ala91 Ha U3MCPCHUC T'COMCTPHUUCCKHUX BCIIMYUH B

MNPAKTUYCCKUX CUTYyaAllUAX.

TEMATHYECKOE IINTAHUPOBAHHUE
5 KITIACC

Ne HaumenoBanu | KosmmuecTBo yacos DJIeKTPOHHBbIE
" | e pa3saeaoB u (uudpoBbIe)
n/ Becer | Koutposbn | TlpakTuyeck
TeM o0pa3oBaTe/ibHbIE
n 0 ble paboThl ue padboTbl
NPOrpaMmblI pecypchl
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1 JleticTBus ¢ 43 1 https://m.edsoo.ru/7f413
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bu6moreka [IOK
TEOMETPHS.
2 12 2 https://m.edsoo.ru/7f413
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