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I[HosicHuTEIbHASA 3AIIUCKA
[Ipumepnas pabouast mporpamMma Kypca BHEYPOUHOM aeATeNbHOCTH «YuTaem, periaem,

KHUBEM (MaTeMaThdeckas TpaMOTHOCTB)» pa3zpaboTaHa B coOTBeTCTBHU ¢ Tpeboanusmu PI'OC
00O (Ilpukaz Munnpocsemenus Poccun ot 31.05.2021 Ne 287, B pen. Ilpuxaza
Munnpocsemenus Poccun ot 18.07.2022 Ne 561), Ha ocHoBe (penepanibHOM paboueld mporpaMMel
OCHOBHOTO 00111eT0 00pa3oBanus o yueOHOMY npenmery «MatemaTtika (6a30BbIif ypOBEHB).

JlaHHBIN KypC BHEYPOUYHOU JECATENBHOCTH SBISETCA KypCOM II0O3HABATEIIbHOW HAIIPABICHHOCTU U
paccunTad Ha 34 yaca.

ens kypca: hopMUpoBaHHE OCHOB MAaTEMAaTUYECKON TPaMOTHOCTH O0yJaloOIUXCs. 3aaaqn
Kypca:
J Hay4uTh OOy4aloUIMXCs TMEpPeBOANUTH 3aJauy Ha MaTeMaTHUYeCKUH SI3bIK, COCTaBJIATh
MaTeMaTHYECKYIO MOJIEIb;
® HayuyuTh OOYYarOIIMXCS MCIOJb30BaTh MAaTEMATUYECKUE 3HAHUS IMPHU PEIICHUH MPAKTHYECKUX
3azay;
® HaydyuTh OOYYaIOIIMXCS WHTEPIPETUPOBATh U OLEHUBAThH IMOJIyYECHHBbIE MpU® PELICHUM 3a]1ad
pe3yNbTaThl B KOHTEKCTE KOHKPETHBIX CUTYaAIUH.

@OopMBI 3aHITHI:
e Oecena;
e BUpTyaibHas paboTa B OMOIHOTEKE;
® BHUpTyaJbHas SKCKypCHs;
® BHUPTYyaJbHOE MyTEUICCTBUE;
® KBECT OHJIAMH,
® KBECT;
e KOMaHJIHAs UTpa;
® KpYIJIbIH CTOJI;
® MHHH-TIPOEKTHI;
e MpakTUyeckas pabora;
e paboTa B rpymnmnax;
e paboTa B mapax;
® pelIeHue 3a/1ay;
® COpEBHOBAHUE.



1. IInanupyembie pe3yJIbTaThl OCBOCHUSI 3JIEKTHBHOI0 Kypca.

N3yuenne MaTeMaTUKH 11O JaHHOW MPOTpaMMe CIIocOOCTBYeT (hOPMHUPOBAHHIO
y OOydYarmuXxcs JUYHOCTHBIX, METANPEIMETHBIX W MPEAMETHBIX pPE3yJbTaTOB
oOy4eHusl.

Jluynocmuule pe3ynomamai.

[laTproTHYECKOE BOCHMUTAHWE: TMPOSABICHUE HWHTEpeca K MPONUIOMY U

HACTOSIILIEMY POCCHUMCKONM MAaTEMATUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHSIM
POCCUMCKAX  MAaTeéMAaTUKOB UM  POCCHUMCKOM  MAaTeéMaTHYECKOW  IIKOJIbL, K
UCIIOJIb30BAHUIO JTUX JOCTHKEHUM B JAPYTHX HAyKaX W TMPUKIQJAHBIX cdepax.
['pax1anckoe W DyXOBHO-HPABCTBEHHOE BOCIMTAHUE: TOTOBHOCTH K BBIIIOJHEHUIO
00sI3aHHOCTEM TpaXJaHWMHA W pealu3alldd ero TMpaB, TMPEJACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH,
poLeayp TPpaKIaHCKOTO 001IecTBa (BRIOOPHI, ONMPOCHI U TIP.).

TpynoBoe BOCHHWTAaHWE: YCTAHOBKA Ha aKTUBHOE YYacTHE B PEIICHUU

MPAKTUYCCKUX 3aay MaTeMaTU4eCKOM HalpaBJICHHOCTHU, OCO3HAHUCM BaAKHOCTH
MaTEMaTHYICCKOI'O O6pa3OBaHI/ISI Ha TIPOTAKCHHUU BCEM KHU3HU JJIsA YCHCIHHOfI
HpO(l)GCCHOHaHBHOﬁ ACATCIbHOCTH U PA3BUTUCM H€O6X0,Z[I/IMLIX YMCHPII;'I
DCTETUYECKOE BOCIIUTAHHUC . CIIOCOOHOCTh K OMOIHUOHAJIBHOMY )41
IACTCTUICCKOMY  BOCIIPUATHIO MATCMATUYCCKUX 06’I)CKTOB, 3ajaay, pGIHGHHfl,

paccymneHHﬁ; YMCHUC BUACTb MATCMATHYCCKUEC 3dKOHOMCPHOCTHU B HCKYCCTBC.
LIeHHOCTM HAy4YHOTO MO3HAHMS: OBJIaACHUC S3BIKOM MAaTCMATHKH U

MAaTEMATUUYECKOU KYJIbTYPOH KaK CPEJICTBOM ITO3HAHUS MHUPA.
duznryeckoe  BocmUTaHue, (OPMUPOBAHUE  KYJIbTYphl  37I0pOBbSI U

SMOIIMOHAJILHOTO OJIarOMOIYYHs: TOTOBHOCTh MPUMEHITh MAaTEMAaTHUCCKUC 3HAHUS B
HWHTEpEecax CBOETO 37I0POBBS, BEJICHUS 30pOBOTO 00pasa KU3HU (370pOBOC ITUTAHHKE,
cOaTaHCUPOBAaHHBIM  PEXUM 3aHATHH H  OTHABIXa, perysapHas ¢u3uIecKas
aAKTUBHOCTB ).

DKOJIOTMYECKOe BOCIHUTAHKE: OPUECHTAIMS Ha MPUMCHCHHE MaTEMaTHYECKUX

3HAHMM i1 pelieHus 3a7a4 B OOJACTH COXPAHHOCTH OKPYXAIOIEH Cpesbl,
IJIAHUPOBAHUSI TOCTYMKOB M OLEHKH MX BO3MOXKHBIX MOCIEICTBUI JJIs1 OKpY Karonei
CpeIlbl; OCO3HAHHMEM TJI00aIhbHOTO XapaKTepa IKOJIOTHUECKHX MPOoOJeM M MyTed WX
pELICHUS.

JIMYHOCTHBIE PE3YJAbTAaThl, 00ECHEYMBAIONINE AJANTalUI0 O0YyYalolIerocs K

U3MCHAOIMMUMCA YCIOBHUAM COHH&HBHOﬁ n HDHDOI[HOﬁ Cpcabl. TOTOBHOCTb K




JNEUCTBUSAM B  YCIOBUSX HEONPEACIEHHOCTH, IIOBBIIICHUIO YPOBHS  CBOEH
KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NEATEIBHOCTD;

HE0O0X0IUMOCTh B (DOPMUPOBAHMU HOBBIX 3HAHUU, OCO3HABATH JEPUIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE pa3BUTHE.

MeTtanpeaMeTHbIE pe3yIbTaThI.

1) VHuBepcalbHbIC MO3HABATEIbHBIC ICHCTBHS OOeCIeunBalOT (HOPMUPOBAHUE
0a30BBIX KOTHUTHBHBIX TIPOIIECCOB OOydYaromuxcsi (OCBOCHHE METOJ0B
MO3HAHMS OKPY’KAIOIIETO MUPA; MPUMEHEHUE JIOTHYECKUX, UCCIIETOBATEIBCKIX
onepauuii, yMeHuil paborarb ¢ uHpopmanuen).

bazoBble nornyeckue NeHCTBUS:

— BBIBISITh W XapaKTEPU30BaTh CYIIECCTBCHHBIC MPHU3HAKA MaTEMaTHUYECKHUX

OOBEKTOB, TOHSATHH, OTHONICHUH MEXIy TMOHSATUSAMHU;  (HOPMYIHPOBATH

OTIpe/IeTICHUS] TTOHITHI; YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIIH,

OCHOBaHMUS JIJIsi 000OIIEHNS ¥ CPAaBHEHHSI, KPUTEPUHU TIPOBOJIUMOTO aHAIIN3a;

— BbIOMpaTh cHoco0 pemieHuss y4yeOHOW 3anayu  (CpaBHUBATh HECKOJIBKO

BApMAHTOB  pEIICHHWS, BHIOWpATh HauWOoJee TMOAXOIAIMMA C  y4EToM

CaMOCTOSITEJIbHO ~ BBIJICJICHHBIX ~ KpUTEepueB). ba3oBble  HUCCleNOBaTEIbCKUE

JIEHCTBUS:

— HCTOJB30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUN HWHCTPYMEHT TO3HAHUS,

dbopMynupoBaTh  BOMPOCHL,  (UKCUPYIOUIUE  MPOTUBOpPEYHE,  MPOOJIEMY,

CaMOCTOSITEJIbHO YCTaHABJIMBAaTh MCKOMOE M JIaHHOE, (OpPMHUPOBATH THUIOTE3Y,

apryMEeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

— CaMOCTOSITENIFHO (PopMyIUpOBaTh OOOOIICHHWS W BBIBOABI IO pPE3yJbTaTaM

NPOBENEHHOTO  HAONIOJCHUS, WCCIEOBAHMs, OICHHBATh  JOCTOBEPHOCTH

MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O0OOIICHUI;

PaGota ¢ undopmanueii:

— BBIBIATH HEJOCTATOYHOCTh U W3OBITOYHOCTH HMH(POPMAIMU, JTaHHBIX,

HEOOXOAMMBIX JUISl pEIICHUs 3a/1a4H;

— BBIOMpaTh, AHANM3HPOBATH, CHUCTEMATU3MPOBATH U HHTEPIPETHPOBATH

UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

— BeIOUpaTh (HOpMy TpeicTaBICHUST MHPOPMAIUK ¥ WLTIOCTPUPOBATH PEIIaeMbIe

3aJlauyu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 nX KOMOWHAITUSIMU.

2) YHUBepcaIbHbIC KOMMYHHMKaTHBHbBIE JeicTBUS o0ecrneunBaroT
c(OpMUPOBAHHOCTH COIMATIBHBIX HABBIKOB 00YYaIOIINXCSI.

OO01enue:



3)

— BOCIIPUHUMATh U (POPMYJIUPOBAThH CY>KJIEHHUS B COOTBETCTBHH C YCIOBUSMU
U UeIsIMU OOUIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHMS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PELIEHUs 3a/1auH,
KOMMEHTUPOBATh MOJYyYEHHbBIN pe3yJIbTaT;

— B X0Ji€ 00CY>KJE€HUs 3a/1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKIaeMON TEMBI,
npoOsieMbl, penraeMoil 3ajayM, BBICKa3blBaTh WJEH, HAlEJICHHBbIE HAa MOMCK
pelIeHus;

— MPEJCTaBIATh PE3YIbTaThl PEIICHUS 3a/1aui, IKCIIEPUMEHTA, UCCIIEI0BAHU S,
POEKTa; CaMOCTOSATEIbHO BbIOMpaTh (pOpMaT BBICTYIUIEHHUS C Y4ETOM 3ajay
pe3eHTAlMi 1 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHHUYECTBO:

— MOHUMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M WHIWBUyalbHOU
paboThI NP pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

— MPUHUMATDH 11€JIb COBMECTHOM IESTEIbHOCTHU, MJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacipeensiTh BUIbl paboT, JOroBapUBaTHCs, 00CYKIATh
mpolecc U pe3ysbTaT paboThl; 0000IaTh MHEHUS] HECKOJIBKUX JIIOACH; —
y4acTBOBaTh B IPYMIOBBIX (opMax paboTsl (00CyxkaAeHHUs, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIp.).

VYHuBepcanbHble PEryIATUBHBIE JEUCTBUS OO0ecrednBaroT (OpMUPOBAHUE
CMBICIIOBBIX YCTAHOBOK M >KU3HEHHBIX HABBIKOB JJMYHOCTH.

Camoopranuzanusi:

— CaMOCTOSITEILHO COCTaBIIATH IUIAH, aJITOPUTM PEIHICHHS 3a1adu (WM €ro
4acTh), BBIOMpATh CHOCOO pEIICHUS C YYETOM HMMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BApUAHTHI
pelieHnii ¢ y4¢ToM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb:

— BJIAJETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJI IPOLEcca U pe3yJibraTa
pelieHns MaTeMaTUYeCKOU 3aa4H;

— OLIEHMBATh COOTBETCTBUE PE3YJIbTATa JIEATEIbHOCTH MOCTABIECHHON LENH U
YCIOBUSAM, OOBSCHITh NPUYUHBI JOCTWKCHHUS WU HEJIOCTHKCHUS IICIH,
HaXOJIUTh OLIMOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IIpeomemmuvie pezyromamol.

— BrinonHAT, coyeTass YCTHbIE U MUCbMEHHBIE MPUEMBI, apuMETHUYECKUE
JEUCTBUS C PAIIMOHATILHBIMY YHCIIaAMHU.

— HaxoauTh 3Ha4Y€HUS YHUCIIOBBIX BBIPAXKEHUM.

— OKpyrasarTs uucna.



— DBpINONHAT TNPUKHUIKY W OLEHKY pe3yJibTaTa BBIYUCICHUN, OIEHKY
3HAYCHUW YHWCIIOBBIX BBIPAKCHUN. BBINIOJHATE AEUCTBUSA CO CTEHEHSIMU C
HATypaJbHBIMU MMOKA3aTEISAMMU.

— Pemath NMpakTUKO-OPUEHTUPOBAHHBIE 33/1a4M, CBS3aHHBIE C OTHOILICHUEM
BEJIMYMH, MTPONOPIIMOHATIBHOCTHIO BEJIUYUH, MPOLIEHTAMH; MUHTEPIPETUPOBATH
pe3ynbpTaThl pEUIeHUs 3aJady C Y4YETOM OrpPaHUYEHHUH, CBA3aHHBIX CO
CBOMCTBaMU pacCMaTpPUBAEMBbIX 0OBHEKTOB.

— Haxonuth 3HaueHHs] OYKBEHHBIX BBIPOKCHHM TP 3aJlaHHBIX 3HAUYCHUSIX
MIEPEMEHHBIX.

— MHcnonb30BaTh CBOMCTBA CTENEHEW C HATYypaJbHBIMU MOKAa3aTEIAMHU I
npeoOpa3oBaHus BEIPAKCHUIA.

— Pemare nuHelHbIE ypaBHEHUS ¢ OJTHOU IEPEMEHHOM.

— Crpouth B KOOPJUHATHOM IUIOCKOCTH TpadUK JMHEHHOTO YpPaBHEHHS C
JBYMsI TIEPEMEHHBIMU; TOJB3YysICh rpad)UKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

— Pemate cucTeMbl ByX JIMHEHHBIX YPaBHEHUU C JBYMsI NEPEMEHHBIMU, B
TOM 4HcJie TpadUUYECKH.

— CocraBiaTh M pemaTh JUHEWHOE YPAaBHEHHE WM CUCTEMY JIMHEMHBIX
YPaBHEHUN MO YCIOBUIO 3a/Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IIOJIyYECHHBIN PE3yJIbTar.

— Tlonumatsp rpaduueckuii cnocod MpeAcTaBlIeHUs U aHadu3a UHPOpPMALUU;
U3BIIEKaTh W HMHTEPIPETUPOBATh HWHGMOpPMAIMI0O U3 TpadUKOB peasbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

— HMBoOpaxxarb Ha KOOPAMHATHOM TMPSIMOM TOYKH, COOTBETCTBYIOIINE
3aJJaHHBIM KOOpJAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alMChIBATh YUCIIOBBIC
IPOMEKYTKHU Ha anre0pandeckoM si3bIKe.

— OTMeuaTh B KOOPAUHATHOM IJIOCKOCTUA TOYKH MO 3aJaHHBIM

— OmnuceiBaTh € TMOMOIIBIO (PYHKIIUH W3BECTHBIE 3aBHUCHUMOCTA MEKIY
BEJIMUMHAMH: CKOPOCTb, BPEMS, PACCTOSHUE; LI€HA, KOJIUYECTBO, CTOMMOCTB;
IPOU3BOIUTEIHLHOCTD, BpeMsl, 00HEM paOOTHI.

— Pacno3naBaTh u3y4YeHHBIE TEOMETpUUECKHE QUTYPHI, OMPEACIAITh HX
B3aMIMHOE PACIIOIOKEHHE, H300pakaTh reOMETpHUECKHe (DUTYPHI; BBIMOIHITH
YEPTEXKHU IO YCIOBUIO 3anaud. M3MepsaTh JIMHEWHBIE W YIIIOBBIE BEIWYWHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHNUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.



— Jlenate rpyOyl0 OIIEHKY JUHEWHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOAHBIX 00OBEKTOB. Pa3znuyaTh pasmepsl 3THUX
00BEKTOB MO MOPAJIKY BETUYUHBI.

— CTpouUTh 4EPTEXKHU K TECOMETPUUECKUM 3a/1a4aM.

— Ilonp30BaTbcsi TpPU3HAKAMHU PABEHCTBA TPEYTrOJIBHUKOB, HCIOIb30BaTh
MPU3HAKK U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBLHUKOB MPU PEIICHUM 3a]1a4.
— IIpoBOAUTH JTOTMYECKUE PACCYKIACHUS C UCIOIBb30BAHUEM F€OMETPUUECKUX
TEOPEM.

— Ilonb30BaThCsl MpPHU3HAKAMHU PABEHCTBA MPAMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM MEJWAHbl, TMPOBEIAEHHON K THUIOTEHY3€ MPSIMOYTOJIbHOTO
TPEYroJibHUKA, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

— Omnpenendars NapaysieIbHOCTh NPSMBIX C MOMOIIBK VYIJIOB, KOTOPBIE
o0pa3yeT ¢ HUMH CEeKYIlas.

— PemaTe 3a1aun Ha kieT4aTon Oymare.

— [IpoBOANTH BBIYKMCICHUS W HAXOJUTh YHUCIOBbIE M OyKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUUECKUX 3aJadax C MCIOJb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB M MHOTOYTOJIBLHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
NEPECEYEHNN [IBYX NapajUIeNIbHbIX MPSMBIX ceKyllel. Pemats mpakThyeckue
3a/1a4M Ha HAXO0XKJAECHUE YTJIOB.

— @opMynIMpOBaTh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U IHaMeTpa
OKPY’KHOCTH, MOJIb30BaThCA UX CBOMCTBAMHU. YMETh MNPHUMEHSATH 3T CBOMCTBA
[P PELICHUH 3a]1a4.

— BnageTh NOHATHEM ONMUCAHHOW OKOJO TPEYTrOJbHUKA OKPYKHOCTH, YMETH
HAXOUTh €€ LUEHTP.

— BrazeTh MOHITHEM KAaCaTEIbHOU K OKPY>XHOCTH, MOJIb30BATHCS TEOPEMOU O
NEPNEHAUKYISIPHOCTA KacaTellbHOM W paauyca, HOPOBEAEHHOTO K TOYKE
KAaCaHHs.

— Ilosmp30BaTeCs  MPOCTEUIIMMH  T€OMETPUYECKMMU  HEPABEHCTBAMH,
MOHUMATh X MPAKTUYECKUN CMBICIL.

— MH300paxkaTh ¢ TIOMOIIBIO IUPKYJS, JWHEWKH, TpPaHCIIOpTHpPA Ha
HEJIMHOBAHHOW W KJeT4aToil Oymare M3y4YeHHbIE MIOCKHME T€OMETPUUYECKHUE
¢urypsl 1 koH- 11 durypanun, ciMMeTpudHbIe PUTYPHI.

— Uwurare umHPOpMANWIO, TPEACTABICHHYIO B TaOIWIAX, HAa IUarpaMmmax;
NPENICTABISATh JaHHbIE B BUJIE TAaOJMWIl, CTPOUTH IUArpaMMbl (CTOJIOUKOBBIC
(crobyaThIe) M KPYTrOBBIE) IO MACCHBAM 3HAYCHHUIA.



— OnuceiBaTh W UHTEPHPETUPOBATH pEaJbHBIE YHCIOBBIE JIAHHBIE,
MIpe/ICTaBICHHbIE B TA0JIMIIAX, HA AMarpaMmax, rpaukax.

— Hcnonb3oBaTh A1 ONMMCAHMS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTHKU:
cpenHee apuMeTHYecKoe, MeauaHa, HauOOoJblllee U HAUMEHbIIEEe 3HAUYCHMUS,
pasmax. [Iporpamma Kypca He mnpeamnoyiaraeT pacllUpeHUue U yriayOieHue
MaTEMaTUYECKUX 3HAHUN MIKOIBHUKOB. Kypc HampaBlieH Ha MpaKkTUYecKoe
NpUMEHEHUE UMEIOUIUXCS 3HAHUN CEMUKIIACCHUKOB.

2. Conep:xxanue Kypca

Panmonanbhbie yucna. 3anuch, CpaBHEHUE, YHOPSAOUYUBAHUE PAlIMOHATBHBIX
gyucen. Oxpyriaenue uucen. Ouenka. Ilpukunka. Apudmernueckue IeHCTBUSA C
palMoOHANIBHBIMKU uYKciiaMu. PemieHue 3anad M3 peajbHOM MPAKTUKKA HA 4YacTH, Ha
npobu. CreneHb € HaTypajJbHBIM TOKa3aTelieM: OIpelesieHue, MpeoOpa3oBaHue
BBIPOKCHUH HAa OCHOBE OMpeEJeNIeHUs], 3aMuch OoNbinx yuces. CBONCTBA CTENEHU C
HaTypaJibHbIM  Toka3ateneMm. Macmrad. [Ipornentsl. [Ipomopumsi. PeanbHbie
3aBUCUMOCTHU, B TOM YHUCJIE TIpsiMasi 1 oOpaTHas MPONMOPIHOHATIBHOCTH.

[IpencraBnenne 3aBUCUMOCTH MEXIY BeIWYMHAMH B BHUJEC (OPMYIIBI.
Boruncnennss mo  ¢dopmynam.  IlpeoGpaszoBanue  OYKBEHHBIX  BBIPAKEHUI,
TOJIECTBEHHO PaBHBIE BBIPAKEHUSI.

JluHeliHOEe ypaBHEHHE C OJHOW MEPEMEHHOW, YHMCIO KOPHEH JIMHEHHOTO
YpaBHEHUS, PEIICHUE JTUHEWHBIX ypaBHEHUI. COCTaBI€HUE YPaBHEHUH IO YCJIOBUIO
3a7a4n. PelieHne TeKCTOBBIX 3a/1a4 C MMOMOIIBIO YPAaBHECHUH.

Oynkuuu. [Ipumepsl rpadukoB, 3agaHHBIX Gopmynamu. UteHue rpadukoB
peanbHbIX 3aBUCUMOCTEH. JInHeliHas GhyHKus, € rpaduk.

Touka, ipsmasi, OTPE30K, JIyd. YT0J. Buasl yriioB. BepTukanbHbie U CMEKHBIE
yrael. buccektpuca yrna. IlapannenbHOCTh W NEPHNEHAUKYJISAPHOCTH MPSMBIX.
[Ipamoyronpauk. Ksagpar. Ilepumerp u muiomans NOpSAMOYTrOJIbHHMKA, KBajpaTta.
[Ipsmoyronbublid  napamienenunen. OO0BEM MOPSIMOYTOJIBHOTO —Mapajulesienunesa.
[Imomaae MOBEPXHOCTU MPAMOYTOJIBHOTO MTApAJIICTICIIUIENA.

Tpeyronsuuk.  Beicota,  Menmuana,  OuWcCcekTpuca, HMX  CBOWCTBA.
PaBHOOEApEHHBINT M PAaBHOCTOPOHHMI TPEYroJbHUKH. HepaBeHCTBO TpeyroibHHUKA.
CBoiicTBa W mNOpHU3HAKKM paBHOOENPEHHOrO TpeyroiabHuka. lIpu3Haku paBeHCTBa
TpeyroibHUKOB. CBOWCTBA W NPHU3HAKK MapajulesbHbIX OpsiMbix. CymMMa yrIJioB
TpeyrojibHuKa. BHENIHHE yriiel TpeyrojJbHUKA.



[IpsmoyronbHbIld  TpeyroabHUK. (CBOMCTBO MeAWAHbl MPSAMOYTOJBHOIO
TpEyroJIbHUKA, IIPOBEAEHHON K runoreHyse. [IpusHaku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOIBHBIN TPEYTONBHUK C yrioM B 30°.

HepaseHcTBa B reomeTpun: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopeMa O OoJblleM yriie W OONbLIeH CTOPOHE TPEYrOJIbHUKA.
ITeprieHauKYJISAp U HAKJIIOHHAS.

LenTtpanbnas cummetpus. [locTpoeHrne CHMMETPUYHBIX QUTYD.

OKpyXHOCTp W KpYyr, XOpAa W JUaMeTp, HX CBoWcTBa. B3anmmHoe
PacIlONIOKEHHE OKPYKHOCTH M npsiMoi. KacarenpHass M ceKymiass K OKPY’KHOCTH.
OKpyXHOCTb, BHNHCaHHas B yroi. BnucaHHas W ONHUCaHHas OKPYKHOCTH
TpeyrojbHuka. /[nuHa oxpyxxHoctu. [lmomans kpyra. EquHunbel u3MepeHus JUIMHBI,
I0Ia 1, 00bEMa, BpEMEHH.

[IpencraBienue AaHHBIX B BUIE TAOJUI], qUarpaMm, rpaduxoB. 3amojHEHUE
Ta0JINILI, YTEHUE U MOCTPOCHHE AUArpaMM (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peasbHbIX mpoiieccoB. M3Bneuenne nunpopmanuu U3 guarpamMmm M
Ta0JIMII, UCTIOJIb30BAaHUE M MHTEPIIPETAINS JaHHBIX.

OnucarenbHasi CTaTUCTUKA: cpeiHee apu(pMeTHYecKoe, MeAMaHa, pa3Max,
HauOoJIblIIee U HaUMEHbIIIee 3HaUYeHHUsI HA00pa YMCIIOBBIX JAHHBIX.
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1. | BBoaHOE 3aHsATHE BEINMONHATE  ClIOKEHHE, BBIYMTAHUE, JImaHOCTHBIE pe3yIbTaTHI,
2. | BEICTABOUHELN KOMIUICKC YMHOXCHHE,  JIeJICHHEe  HaTypaJlbHBIX | 00eCTIeunBaIONINe aJIanTanuio
A YHUCell. BrinosHATh CJIOXKEHHUE, | 00yJaronerocs K HU3MEHSIOIIUMCS
TaMaHb BBIYUTAHNE, YMHOXXEHUE, JICTICHHUE | YCIIOBHSIM ~ COIIMATIBHOW W TIPUPOIHOM
3. | MuauiiHO-yCTpUYHAS OOBIKHOBEHHBIX M JIECATHYHBIX Jpo0eii. | cpeapl. Ilosnasarensusie YV]I: Bazoseie
depma B Coun BBIMOMHATE  OKpYyIJIEeHWE HATYpPaJIbHBIX | JIOTUYECKUE  JIEHCTBHS bazoBeie
4 AO (1)I/IpMa yucen W JECATHYHBIX npoOei. Pemiats | ucciemoBarensckue nerctBus. Pabora c
3a/la4yd Ha YacTH, MPOIIEHTHI, Mpornopuuy, | nHpopmanuet. Kommynnkatuasie Y'Y /I:
«Arpoxomiuieke» um. H.N.
. Ha HaxoxiaeHue npobu (mporeHta) ot | ObuieHue. CoTpyaIHUYECTRO.
Tkaucsa BEIMYMHBI M BEIMYMHBI 10 €& apo6u | Perymatusnpie VY]] Camoopranmsanus .
5. | 'omyOuka (mpoutenty), mpobu (mpouenrta), kotopbiii | CamokoHTposb: HKT-xkomnerennuu: 1)
6. | IIporynka 1o ropoay COCTaBIIIET OJIHA BEJNMYHMHA OT JAPYroil. | CAMOCTOSITENIbHO HAaXOJIUTh WHGOPMAIUIO
ApMaBHpy [TIpuBomuth,  pa3dbupaTh,  OLICHUBATH | B UH(GOPMaIIMOHHOM ToJIe; 2)
7 pa3IUyYHbIE PEHICHMs], 3alHUCH PELICHUH | aHAIU3UPOBAThH uH(popMalnio;3)
.| IIporynka mo ropony
TEKCTOBBIX  3aja4y. Pacrmo3HaBaTb ¥ | COCTaBIATH I1aH 0000111eHHOTO
ApMaBupy OOBSACHATh, ONMUPASCh HA OINpEAeeHHs, | XapakTepa. MexXNnpeaMeTHbIe TOHSATHS:
8. Memopuan «Manas 3emiisi» OpsMO TNPOIMOPLUUOHAIBHEIE M 00paTHO | TabnMLa, CPaBHEHHUE, CXeMa, MPONOPLHUI,
B HoBopoccuiicke MPOMOPILUOHANILHBIE 3aBUCHMOCTH MEKIY | PaCCTOSIHHE, MpPU3HAKH, Macirao,
9. | TypHCTHYECKHil KOMIIIEKC BEJIMYMHAMU; MPHUBOJUTH MPUMEPHl ITHX | CBOMCTBA,  Kiaccudukamus,  rpaduk,
3aBUCHUMOCTEH U3 pEaJbHOTO MHUpa, W3 | AUarpaMma opMynia,  3aBHCHUMOCTH
«/IpIxanue rop» B T. P ba, Fmarp , dopmyna, ’
r 5K JIpyrux YydeOHbIX MpenMmeToB. Pemars | olleHKa, NPUKKIKA, HHTEPIPETaLHSL.
opsinu JEIOLI IPaKTUKO - OPUEHTUPOBAHHbBIE 33Jjaudl Ha
10. | CuactauBbii pamka ApoOU, MPOIEHTHI, MPSIMYI0 U OOpaTHYyIO
11. | «TporarenbHBIN » 300TAPK

MPONOPIHUOHATIBHOCTH, MMpONoOpLUH.




12. | Kapra KpacHomapckoro
Kpas

13. | Kapra KpacHomapckoro
Kpas

14. | «Capx - ['urasr »

15. | «Cap - ['urasr »

16. | Mo3anunsiii Kpacnonap

17. | Cragnon ®K «KpacHomap»

18. | KyOaHckuii opHaMEHT

19. | Dkckypens Ha [Tiraackue
BOJIOTIATBI

20. | Yto MbI 3HaEM O
Kagpkasckom 3amoBeHuke?

21. | KpacHomapckas KpaeBas
JIeTCKasg ONOIMOoTEKA
uMeHH OpaTtbeB rHAaTOBBIX

22. | Yune! LleHTpansHOTO U
3armaHoro OKPYTOB T.
Kpacnonapa

23. | Yune! LleHTpanbHOrO U
3analHOrO OKPYTOB T.
Kpacnonapa

24. | 3HAKOMCTBO C IIPUPOTHBIM
3aIIOBETHUKOM «Y TPHIII

25. | KpacHozgap B orHe

26. | [ToxoJ B IIUPK ropojia
Coun

27. | 3araJika BOK3aJbHBIX YacOB

ropojia Coun

Haxomuts 3HAUEHUs OyKBEHHBIX
BBIPOKEHUN IIpU 3aJaHHBIX 3HAYEHUSX
OyKB;  BBINOJHATH  BBIYUCICHUS  TIO
dopmynam.  CocTaBisATh UM peliarh
YpaBHEHUE WJIM CHUCTEMY YpPaBHEHHMM IO
YCIOBUIO 3ajlaud, WHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM  3a/laud
HoJIydeHHbIH pe3ynbrar. OTmeuaTh B
KOOPJMHATHOM IJIOCKOCTH TOYKH IO
3aJlaHHBIM KOOpJMHATaM; CTPOUTh
rpauKy  HECIOXHBIX  3aBUCHMOCTEH,
3amaHHbIX  (opmynamu.  [IpumeHsTH,
U3y4aTh MIpEeUMYyIIEeCTBa,
WHTEPIPETUPOBaTh Ipaduyueckuit crnocod
MIpe/ICTaBJICHMS U aHAJIKM3a pa3HOOOpa3zHOM
KU3HEHHOW  mH(popManuu. Crpouts
rpaduxu JIMHEWHOMN GyHKIMH.
OcymecTBisATh CaMOKOHTPOJIb
BBITOJIHSIEMBIX JEHCTBUH U CAMOIIPOBEPKY
pe3ynbTaTa BBIYMCIICHH,
npeoOpa3zoBaHmii, TocTpoeHUil. Pemath
3a/la4yd U3 peajbHON JKU3HU, NPUMEHSTH
MaTe€MaTUYECKHE 3HAHUA Ul pEelIeHUs
3aJa4 U3 Jpyrux npeameroB. Pemarts
TEKCTOBbIE 33/1a4, CPAaBHUBATh, BEIOUPATh
crnocoObl  pemeHus 3afgaud. Pemartb
3a/1a4M Ha BBIYMCIICHUE JIJIMH OTPE3KOB U
BeNMYUH  yriaoB. CTpouTh  4Yeprexu,
pemarh 3aJa4d ¢ MOMOUIBI0 HAaXOXKICHUS
PaBHBIX TPEYrOJIbBHUKOB. N3yuats
CBOMCTBa YIJIOB, OOpa30BaHHBIX MpH
MIEPECEUCHUH  MapajuIeJbHbIX  IPSIMBIX
cekyumed. Haxomuts — 4yucioBele U
OyKBEHHbBIE 3HAYEHUs YIJIOB B




28.

3arajika BOK3aJbHEIX YaCOB
ropoja Coun

F€OMETPUUECKUX 3ajadax c
UCIIOJIb30BAHUEM TEOPEM O CYMME YIJIOB

29. | KeecT 1o mapKy «PHBBEDAY TPEYroJbHUKA u MHOTOYTOJIbHUKA.
OBageBaTh IOHATHSIMH BIHMCAHHOH H
B I. Coun OIIMCAHHOM OKPYXHOCTEH TpEeyroJbHUKA,
30. | OAO «HOBOPOCHeMeHT» HaXOAUTh UEHTPbl 3THUX OKPYKHOCTEM.
31. OSGpO A6pay N3ydate meTtonsl paboThl ¢ TaOIMIHBIMU
32. BOEGHHO-TIATPHOTHYECKHIA U rpapUYecCKUMH  TPEICTABICHHUSIMHU
CHIOPTHBHBI JTATeph JAHHBIX B XOJIe TPAKTHYECKUX pPadoT.
= OnuceIBaTh CTATUCTHYECKHUE JaHHBIE C
33. BoeHHO'Ha{pHOTquCKHH TIOMOIIBIO CPETHETO apU(PMETHUECKOTO H
CIIOPTHBHBIN JIAICPb Menuanbl. Pemars 3amgaun. OcBauBaTh
34. | Utorosoe 3austue. JleHb MOHATHS: HaWOOJbIIee M HaWMEHbIIIEE
HayKH 3HAUEHUs YHUCIIOBOTO MacCHBa, pa3Max.
Ut 34 Pemare 3amaum  Ha BBIOOpP crmocoOa
or OINMMCAHUSI JAHHBIX B COOTBETCTBHH C
o MIPUPOIOH JTAHHBIX 51 LEJISIMU
HCCIIEIOBAHUS.
CoracoBaHo: CormacoBaHo:
IMPOTOKOJI 3aCCAaHusA 3aMecTUTEND AUPCKTOPa 110 BP
METOINYECKOT0 00bEIMHEHUS /Kouenrok FO.H./
« » 2023r
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