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I'po3usiii - 2023

Pa0ouas nporpamma no yueoHomy npeamery «MaremaTuka» (0a30BbIil
YPOBEHb)

Pabouas nporpamma o yueoOHomy npeamery «MaremaTuka» (0a30Bblii ypOBEHbD)
(mpeameTHas o6macTh «MaTteMaTrnka 1 HHpopMaTHKay») (J1ajiee COOTBETCTBEHHO —
mporpaMma o MaTeMaTHKe, MaTeMaTHKa) BKIIOYAET MOSICHUTENIbHYIO 3aMTUCKY,
cofiep)kanue 00y4ueHus, INIaHUPYyEMbIE Pe3yIbTaThl OCBOCHHUS MTPOTPAMMEI 110
MaTeMaTHKe.

IosicHUTEIBLHASA 3aNINCKA.

[Iporpamma o mateMatuke Jyisi oOydaromuxcst 5—9 kiaccoB pa3paboTaHa Ha OCHOBE
dI'OC O0OO. B nporpamMe 1o MmaTeMaTUKE YUYTEHBI UJEU U MOJIOKEHUS KOHLIETIIUN
pa3BUTHS MaTeMaTUYeCKOTo oOpa3oBanus B Poccuiickoit deneparumu.

[Ipenmerom MaTeMaTuKH SBISAIOTCA (QyHAAMEHTaIbHbIE CTPYKTYphI HALIETO MUpa —
MIPOCTPAHCTBEHHBIE (POPMBI U KOJTMUYECTBEHHbIE OTHOLIEHUS (OT MPOCTEUIINX,
yCBaMBaEeMbIX B HETIOCPEICTBEHHOM OIBITE, 10 IOCTATOYHO CJIOKHBIX, HEOOXOJJUMBIX
JUTSL pa3BUTHUS HAYYHBIX U NIPUKIAJHBIX UEH). MaremMaTnueckue 3HaHUs
00ecreynBaloT NOHUMAaHKUE PUHLUIIOB YCTPONUCTBA U UCIIOJI30BAHUSI COBPEMEHHOM
TEXHUKH, BOCIIPUATHE U UHTEPIPETALUIO COLUAIBHON, dKOHOMUYECKOH,
MOJIUTUYECKOU MH(OpMALUK, TaIOT BOZMOKHOCTb BBIIOJIHATH PACUETHI U COCTABISATh
AIrOPUTMbI, HAXOJUTh U MPUMEHITH (POPMYJIbl, BJIaJE€Th MPAKTUUECKUMU TPUEMaMuU
reOMEeTPUUYECKUX U3MEPEHUN U OCTPOEHUH, YNTaTh UH(POPMALINIO, TPEICTABICHHYIO
B BUJIE TA0JIULI, AUArpaMM U TpaUKOB, )KUTh B YCIOBHUSAX HEONPEACIEHHOCTH U
MMOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITHH.

N3yuenne MmateMaTuku GOPMHUPYET Y OOYIAFOIITNXCS MATEMAaTHUYCCKHI CTHIIb
MBIIICHUS, TIPOSIBIISIIOIITUIACS B ONIPEIeTIEHHBIX YMCTBEHHBIX HaBbIKAX.
OOyuaromuecss OCBauBarOT TaKUE MPUEMBI U METO b MBITIUICHUS, KaK WHAYKITUS U
JIeAYKIHs, 0000IIeHe U KOHKPETHU3aI¥s, aHAJIN3 ¥ CHHTE3, KIIaCCU(PUKAIIHS |
cucteMaTu3anus, abcrparupoBanre u aHanorusi. OObEKThl MATEMATHUYECKUX
YMO3aKJFOUCHUH, TIpaBUjia KX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TTOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE yMEHUS (hOPMYITUPOBATH,
000CHOBBIBATh M JIOKAa3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE
MbIlieHre. M3ydeHne MmaTeMaTuku ooecreunBacT GopMHUpPOBaAHUE
ANTOPUTMHYECKOW KOMIIOHEHTHI MBIIIJICHUSI ¥ BOCTUTAHUE YMEHHU JIEHCTBOBATH 110
3aJJaHHBIM aJrOPUTMaM, COBEPIICHCTBOBATh H3BECTHBIC U KOHCTPYHPOBATh HOBEIE. B



IMpoHeCCC PCIICHUA 3a1a4 — OCHOBOH yqe6H0ﬁ ACATCIIPHOCTH HAa YPOKAaX MAaTCMATHUKHU
— PAa3BUBAIOTCA TBOPYUCCKAA U IIPUKIIaAHAA CTOPOHBI MBIIIIJICHUSI.

OO0yuenue MareMaTuke 1a€T BO3MOXKHOCTh Pa3BUBATh Y O0OYYAIOIINXCS TOYHYIO,
paIrMoHANBHYIO0 U MH(POPMATUBHYIO pedb, YMEHUE OTOMPATHh HANOO0JIEE MTOAXOISIIIHEC
SI3BIKOBBIE, CHMBOJIMUECKHE, TpadUIeCKUE CPEACTBA ISl BRIPAKCHUS CYKICHUHN U
HaTJSITHOTO X TPEICTABICHUS.

HpH HN3YUCHHUH MATCMATUKHN OCYIICCTBILACTCA O6HI€€ 3HAaKOMCTBO C MCTOJaMH
IIO3HaHUA I[GﬁCTBHTCJILHOCTH, MMpCACTAaBJICHUAMU O IIPCAMCTC U MCTOAAX
MAaTCMaTUuKH, UX OTINYHUHN OT MCTOJOB APYTIUX CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK,
00 0COOCHHOCTSX MMPUMCHCHUA MAaTCMATHKH OJIA PCIICHUA HAYUYHBIX W IIPHUKJIAIHBIX
3aJad4.

Hpuopumemnbmu ueiaamu 06yuelmﬂ Mmamemamuke 6 5-9 Knaccax aenaromcs:

- (hopMupoBaHKE IEHTPATBHBIX MATEMATUUECKUX TOHITHH (YUCII0, BETUYNHA,
reoMeTpuyeckas Qurypa, nepeMeHHas, BEposiTHOCTb, (DYHKIIHS), 00eCTIeUnBaIONIUX
MIPEEMCTBEHHOCTh M TIEPCIIEKTUBHOCTh MAaTEMaTHIECKOTO 00pa30BaHUS
oOyyarommxcs;

- MMOJIBe/ICHNE OOyYaroMUXCsl Ha IOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MAaTEMAaTUKHU U OKPYKAIOILIET0 MUPA, IOHUMAHUE MATEMATUKH KaK
4acTH OOIIEH KyJIbTYyphl YEJIOBEUECTBA;

- Pa3BUTHE UHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEM 00yUaromuxcs,
M03HAaBaTEJIbHOW aKTUBHOCTH, UCCIIE/IOBATEIILCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHUS, UHTEpeca K U3YUYECHUIO MaTEeMaTUKU,

- (popmupoBaHre GyHKIMOHAIBHOW MaTEMAaTUYECKON IPaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MPOSBICHUS MaTEMaTUUECKUX MOHATHI, 0ObEKTOB U
3aKOHOMEPHOCTEHN B PEAJIbHBIX )KU3HEHHBIX CUTYALUsIX U MPU U3YYEHHUU IPYTUX
y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(GopMyIHpOBATH UX HA SI3bIKE MAaTEMATUKH U CO3/1aBaTh MaTeMaTHYECKUE MOJIEIH,
IPUMEHSTh OCBOEHHBIN MaTeMaTUYECKUN anmnapar i1 peleHNs PAKTUKO-
OPUEHTUPOBAHHBIX 33724, UHTEPIPETUPOBATH U OLICHUBATH MOJy4EHHBIE
pe3yJbTaThI.

OcHogHble TUHUU COOEPIHCARHUA NPOZPAMMDBL RO MamemamuKe 6 5-9 Knaccax:
«Hucna u BIYUCHEHUSY, «ANredpa» («Anredpanyeckue BIpaKeHUsN», «Y paBHEHUS
1 HEpaBEHCTBaY), « DyHKIUN», «['eomerpus» («['eomerpudeckre GUTyphl U UX
CBOMCTBay, «3MepeHre reoMeTpuueCcKiX BETMYUHY ), «BEposITHOCTD U CTATUCTUKAY.
JlaHHbIE TUHUU PA3BUBAIOTCS MapaJUIEIbHO, KaX 1asi B COOTBETCTBUU C COOCTBEHHOM



J'IOFPIKOﬁ, OJHAaKO HC HC3aBHCHUMO OJJHA OT ,ZIPYFOfI, a4 B TCCHOM KOHTAKTC H
B3aHMOHCﬁCTBHH.

ConeprkaHue mporpamMMsbl 0 MaTeMaTUKe, pacipenesEéHHOE 1Mo TrojlaM 00y4YeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHITUITHATHHBIM
BOIIpOcaM 00yyaroluecs oopamaiich HEOJHOKPATHO, YTOOBI OBJIaJCHHUE
MaTeMaTHYECKUMU NMOHATHUSMHU U HaBBIKAMU OCYIIECTBIISJIOCH IOCIEN0BATENBHO U
MOCTYNaTEIbHO, C COOJII0ICHUEM MTPUHIIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOUAJIMCH B OOIIYIO0 CUCTEMY MaTEMaTUYECKUX MIPE/ICTABIICHUNA 00yJaronmxcs,
pactmpsisi ¥ yriyosisst e€, 00pa3ys MpoYHbIe MHOKECTBEHHBIE CBSI3U.

B coorBercTBHE ¢ PI'OC OO0 MaTeMaTHKa SBISIETCS 00s3aTEIbHBIM yU€OHBIM
MpeMETOM Ha YPOBHE OCHOBHOTIO 00111eT0 00pa3oBanus. B 5—9 knaccax maTemartuka
TPaJULMOHHO U3y4aeTCsl B paMKax CJIEIYIOIINUX YUYEOHBIX KypcOB: B 5—6 Kiaccax —
Kypca «MaremaTtuka», B 7-9 kiaccax — KypcoB «Auredpay (BKIIt0UYasi 3J1€MEHThI
CTaTUCTUKHU U TEOpUHU BeposiTHOCTeN) U «I eomeTpusi». [Iporpammoii mo MaTeMatuke
BBOJIUTCS CAMOCTOSITENIbHBIN yU4E€OHBIN Kypc «BeposiTHOCTh U CTaTUCTUKAY.

OO61iee yncio it U3ydyeHust MaTeMaTHKU (0a30BbI YPOBEHB) HA YPOBHE OCHOBHOTO
oOmero obpaszoBanus, — 952 vaca: B 5 kiacce — 170 yacoB (5 4acoB B HeJllen0), B 6
kiacce — 170 gacoB (5 yacoB B Hefento), B 7 kiacce — 204 yaca (6 4acoB B HEJETIO),
B 8 kiacce — 204 gaca (6 yacoB B Hefenio), B 9 kiacce — 204 yaca (6 4acoB B
HEJIEITIO).

N3yuenne MaTeMaTuK Ha YPOBHE OCHOBHOTO 00I1I[ero 00pa3oBaHus HAIIPABJICHO Ha
JTOCTUKEHNE 00YUYarOIUMUCS JIMYHOCTHBIX, METANTPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJILTATOB OCBOCHUS YU€OHOTO MIPEIMETA.

JTuunocmmuole pe3yibmamot 0C60eHUA RPOZPAMMBL O MAMEMAMUKE
Xapakmepusyomca:

1) maTpuOTHYECKOE BOCITUTAHHE:

MIPOSABIICHUEM MHTEPECA K MPOIIOMY U HACTOAILIEMY POCCUUCKOW MAaTEMATUKHU,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM
MAaTEMATUYECKOU IIKOJIbI, K HCTIOJIb30BAHUIO 3TUX JTOCTUKEHUU B IPYTUX HAYKax U
MPUKIAAHBIX cdepax;

2) TPaXKTaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 005I3aHHOCTEHN TpaXKIaHUHA U peau3alliy ero Mpas.,
IIPEICTaBIICHUEM O MAaTEMaTHICCKUX OCHOBAX ()YHKIIMOHUPOBAHUS Pa3TMIHBIX
CTPYKTYP, SIBJICHUI, IPOIEAYP TPAKIAHCKOTO 00IIECTBa (HaIIpruMep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO STUYECKUX TIPOOJIEM, CBI3AHHBIX C



IMPAKTHICCKUM ITPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ HAaYKH, OCO3HAHUCM BA)KHOCTHU
MOPAJIBHO-3TUYCCKUX IIPUHIUIIOB B ACATCIIbBHOCTHU y‘IéHOFO;

3) Tpya0BOE BOCIIUTAHUE:!

YCTAHOBKOM Ha aKTMBHOE y4aCTHE B PELICHUU ITPAKTUYECKUX 33/1a4 MATEMATUYECKOU
HaIpaBJIE€HHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTUYECKOr0 0Opa30BaHus Ha
MPOTSKEHUH BCEH KU3HU IS yCIIEUTHON MPO(heCcCHOHATBHOM JESTENbHOCTH U
pa3BUTHEM HEOOXOAMMBIX YMEHUI, OCO3HAHHBIM BEIOOPOM U ITOCTPOEHUEM
WHJVBUyJIbHON TPAEKTOPHUH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) OCTCTHYCCKOC BOCIIMTAHHC:

CIIOCOOHOCTBIO K SMOIIMOHAIIBHOMY M 3CTETUYECKOMY BOCIIPUSITHIO MATEMATHYECKUX
00BEKTOB, 3a/1a4, PEIICHUM, pPacCyXICHUHN, YMEHUIO BUJETh MAaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) NCHHOCTH HAYYHOI'O ITIO3HAHMA:

OpHUEHTALMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAyYHBIX ITPEICTABICHAN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJBI U 00IIECTBA,
NOHMMaHUEM MaTeMaTUYECKOM HayKH KakK c(pepbl YeIOBEUECKON e TEIIbHOCTH,
ATAIOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHUS LIUBUIIN3ALUH, OBIAJICHUEM
A3BIKOM MAaTEMAaTUKU U MaTEMaTUYECKON KYyJbTYPOU KaK CPEACTBOM IIO3HAHUSA MUPA,
OBJIAZICHUEM NPOCTEUIIMMH HABBIKAMH UCCIEA0BATENBCKON IEATEIBHOCTH;

6) ¢usuueckoe Bocnutanue, HGOPMUPOBAHKE KYJILTYPhI 30POBbS U IMOI[MOHAIIEHOTO
0J1Iaromoayuuns:

TOTOBHOCTBIO PUMEHSATh MATEMATUUECKUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3I0pOBOr0 00pasa KU3HU (3J0pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM
3aHATHI U OTABIXA, peryJisipHas (pu3ndeckas akTUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedeKCHy, MPU3HAHUEM CBOETO MpaBa Ha ONMIMOKY M TAKOTO K€ MpaBa
JIPYroro 4eJI0BEKa;

7) 9KOJIOIMYECKOE BOCITUTAHHUE:

OpHUEHTalMel Ha MPUMEHEHNE MaTeMaTUHYECKUX 3HAHUU JIJIsl PEIIeHUs 3a1a4 B
00JIaCTH COXPaHHOCTU OKPY’KAIOIIEH cpeibl, IIIaHUPOBAHUS MIOCTYIKOB U OLICHKU UX
BO3MO>KHBIX MOCIEACTBUM JUIsl OKPY KAIOLIEH cpeibl, 0CO3HAHUEM III00aTbHOTO
XapaKkTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX pelIeHUS;

8) amanTanus K M3MEHSIOIIUMCS YCIIOBUSAM COLUAIBHON U PUPOTHON CPEJIbI:



TOTOBHOCTBIO K JACHCTBUAM B YCIOBUSAX HEONPEACIEHHOCTH, [IOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€PE3 NMPAKTUUYECKYIO IESITENBHOCTD, B TOM YUCJIE YMEHUE
YUUTBHCA y APYTHX JIOICH, TPUOOpETaTh B COBMECTHOM JIEATEIBHOCTH HOBBIC 3HAHMUA,
HAaBBIKM M KOMIIETEHIIUN U3 ONBITA IPYTHX;

HEOOXOAMMOCTBIO B (DOPMHPOBAHUM HOBBIX 3HaHUH, B TOM 4ucie POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUSAX, B TOM YHCJIE paHEE HE
M3BECTHBIX, OCO3HABATh AE(PULIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN,
[IJIAHUPOBATH CBOE Pa3BUTHUC;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHIUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIONINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE
pEIIeHUS U IeUCTBUS, (OPMYITHPOBATH U OIICHUBATH PUCKU U TIOCIIEICTBUA,
dbopMUPOBATH OIBIT.

B pesynomame oceoenus npozpammsl no mamemamuke Ha ypOBHE OCHOBHOTO
oO1ero oobpaszoBanus y oOyvaromierocs 0yayT copMUpOBaHbI METAPEIMETHBIC
PE3yJIbTaThI, XapaKTePU3YIOIIHECS OBJIaICHUEM YHUBEPCAIBHBIMH ITO3HABATCILHBIMU
JICHCTBUSMH, YHUBEPCATbHBIMA KOMMYHHKATHBHBIMU JCHCTBUSIMH U
YHUBEPCATHLHBIMH PETYJIATHUBHBIMH JICHCTBUAMHU.

Yuueepcanvnwie nosnagamenwvnvie deitcmeun odecnednBaroT GOPMUPOBAHNE
0a30BBIX KOTHUTUBHBIX MPOLIECCOB O0yUarOIUXCcsl (OCBOEHNUE METOOB IMO3HAHUS
OKpY>KaroIlero MUpa, MPUMEHEHHE JIOTHYECKHX, HCCIIET0BATEIbCKIX OMepaIuii,
yMeHui paboTaTh ¢ HHGOpMALIHEH ).

Y ooyuarowezoca 6yoym cghopmupoeanst cnedyrouwue d6azosvie no2uueckue
oelicmeus KaK 4acmo YHUBEPCANbHBIX HOZHABAM EIbHBIX YUEOHBIX OCUCMBUIL:

- BBISIBJIITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU MAaTEMATUYECKUX
O0OBEKTOB, MOHATHM, OTHOIIEHUI MEXIY MOHATUAMU, (POPMYIUPOBATH ONPEACTICHUS
NOHSTHH, YCTaHABIIMBATH CYIIECTBEHHBIN MpU3HAK KJIacCU(PUKALUNA, OCHOBAHUS JJIsi
000011IeHHS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJMMOTO aHAIN3A;

- BOCIIPUHUMATh, ((OPMYJIUPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTEIbHBIC
U OTpULATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

- BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B
dakTax, JTaHHBIX, HAOTIOJEHUAX U YTBEPKACHUSX, IPEAJIaraTh KPUTEPHUH JIJIS
BBISIBJICHHS] 3aKOHOMEPHOCTENW Y NPOTUBOPEY U,

- IPOBOJUTH BBIBOJIBI C UCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3AKIFOUEHNH 110 aHAJIOTHH;



- pa30upaTh JOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUM (IIPsIMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIIbHO HECIIOKHBIE I0Ka3aTeIbCTBA
MaTeMaTH4eCKUX (PaKTOB, BBICTPAUBATh aPTyMEHTALIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;

- BBIOMpATh c0co0 penieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBLKO BAPUAHTOB
penieHus1, BRIOUpaTh HauboJee NOAXOAAIIUN ¢ y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Y ooyuarowezoca oyoym cghopmupoeanni cnedyroujue v6azosvie
uccieoosamenbcKue 0elicmeus KaKk 4acmy yHUEePCalbHblX NO3HAGAMEIbHbIX
YUeOHbIX Oelicmeuil:

- UCTI0JIb30BaTh BOMPOCHI KaK UCCIEA0BATEILCKUN HHCTPYMEHT MMO3HAHUS,
dbopMynrpoBaTh BONMPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSTENIbHO YCTaHABIUBATh KICKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIINI0, MHEHHUE;

- POBOJIUTH T10 CAMOCTOSATEIHLHO COCTABIICHHOMY IIIaHy HECIIOKHBIA SKCIICPUMEHT,
HEOOJIBIIOE MCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOSHHOCTEH MaTeMaTHIeCKOTO
00bEKTa, 3aBUCUMOCTEH O0BEKTOB MEXKAY COOOI;

- CaMOCTOSITENILHO (DOPMYIUPOBATH 0OOOOIIIEHUS U BHIBOIBI IO pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

- IPOTHO3UPOBATh BO3SMOKHOC PA3BUTHC IMPOLCCCA, a TAKKE BbIIBUT'ATh
IMPCAIIOJIOKCHUA O CI'0 pa3BUTHUHU B HOBBIX YCJIOBUAX.

Y ooyuarowezoca oyoym chopmuposanvt ymenusn pabomame ¢ unghopmayueit Kax
Yacmo YHUBEPCANbHBIX HOZHABAM ETIbHBIX YUEOHBIX OCUCMBUIL:

- BBISIBJISITh HEIOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIIMH, TAHHBIX,
HEOOXOIUMBIX JJISI PELICHUS 3a]1auu;

- BBIOMpaTh, aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABICHHUS;

- BBIOUpaTh (popMy MpeICTaBICHUS HH(POPMAITUY U WILTIOCTPUPOBATH PEIIaeMbIe
3aJ1ayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU,

- OIICHUBATh HAJEKHOCTh HHPOPMAIIUH 110 KPUTEPHUSIM, MPEATIOKEHHBIM YUUTEIEM
win chopMyTHMpPOBAHHBIM CAMOCTOSITENBHO.



Vuusepcanvhvie KomMmyHuKamuetvle oeticmsusi 0becneyusarom cg)opmupo8anHocmy
COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Y ooyuarowezoca o6yoym cpopmupoeanvl ymenusn oouienus Kaxk yacmeo
VHUBEPCAIbHBIX KOMMYHUKAMUBHBIX YUEOHbIX OCUCIMEUIL:

- BOCIIPUHUMATD U (HOPMYITUPOBATH CYXKIACHHUS B COOTBETCTBUU C YCIOBUSIMU U
IEJSIMU OOIIEHNs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO0 XOAY PEIICHUs 3a7a4l U MOJTYyYEeHHBIM
pe3ynbTaTam;

- B X0JIe 00CYKJIEHHsI 3a]1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMBI,
po0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIIEJICHHbBIC HA MTOMCK PEILICHHUS,
COIIOCTABJISITh CBOU CYXJCHUS C CYXKJICHUSIMU APYTMX YYaCTHUKOB JMAJIOTa,
0OHapyXKUBaTh PA3IUUIUE U CXOJICTBO MO3UIIUNA, B KOPPEKTHOM dhopme
(bopMyIHpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

- IPEJICTABIIATL PE3YJIbTAThI PELICHMS 3a1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHNUs,
MIPOEKTA, CAMOCTOSTENBHO BBIOMPATh (POpMAT BBICTYIUICHUS C YYETOM 3a/1a4
IIPE3CHTALMK U OCOOCHHOCTEN ayIUTOPHUH.

Y ooyuarowezoca oyoym chopmuposanvl ymenus compyonuvecmea Kak 4acmao
YHUBEPCATbHBIX KOMMYHUKAMUBHBIX YUEOHBIX 0elCMEUilL:

- IOHUMATh U UCIOJIB30BaTh NPEUMYILECTBa KOMAaHAHON U UHIMBUYyaJbHOU pabOThI
P PELIEHUU y4eOHBIX MaTEMAaTUYECKHX 3a]1ay;

- IPUHUMATD LIEJIb COBMECTHOM JIEATEIBbHOCTH, INIAHUPOBATh OPraHU3aLINIO
COBMECTHOI paboThl, pacrpeaensTh BUAbl padoT, 10roBapuBaThCs, 00CYKIaTh
IIPOIIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX YEJIOBEK;

- y4aCTBOBaTh B IPYNMNOBBIX (popMax paboThl (00Cyk aeHUs, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTUE), BBITIOJHSATH CBOIO YaCTh PAOOTHI U KOOPAMHUPOBATH
CBOU JICUCTBUS C JPYTMMH YJIEHAMHU KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/a B
OOIIIMIA MPOIYKT MO KPUTEPHUIM, CHOPMYIUPOBAHHBIM YUYACTHUKAMHU
B3aUMOJEUCTBHUSL.

Vuusepcanvnvie pecynamusnwie oelicmeus obecneuusarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U IHCUSHEHHBIX HABbIKOG TUYHOCTIU.

Y obyuarowezoca oyoym cpopmupoeanvt ymenua camoopeanuzayuu Kak 4acmao
VHUBEPCAIbHBIX PECY/IAMUGHBIX YUEOHBIX 0eliCEUIlL:

- CAMOCTOSITEJILHO COCTABJIATH IJIaH, aJITOPUTM PEUICHUS 3a7]a4u (WJIH €r0 4acTh),
BBIOMPATH CIIOCOO PelIeHHs] ¢ YUETOM UMEIOIIMXCA PECYPCOB U COOCTBEHHBIX



BO3MOXHOCTEH, apryMEeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C yUETOM
HOBOM HH(OpMaIUK.

Y ooyuarowezoca 6yoym cghopmuposanvt ymenus camoKkoHmpoa KaK 4acmep
YHUBEPCATIbHBIX PECY/IAMUGHBIX YUEOHBIX 0eliCmEUIl:

- BJIaJACTh crocobaMu CaMOITPOBCPKH, CAMOKOHTPOJIA ITPOLHECCa U PC3yJibTaTa
pCUICHUA MaTEMaTHYE€CKOM 3aJa4u,

- IPEABUECTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTbH KOPPEKTHUBHI B ICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAlIEHHBIX
OIIHUOOK, BBISIBJIEHHBIX TPYJHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3yiIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIH U
YCIIOBUSM, OOBSICHATH TPUYUHBI JOCTHKEHUS WU HETOCTUKEHUS €U, HaAXOIUTh
OIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IlIpeomemmnuwie pe3yibmamol 0C60EeHUA NPOZPAMMBL RO MAMEMAMUKE
npeocmaesneHvl no 200am 00yUeHUsA 8 PAMKAX OMOECIbHBIX YUeOHbIX Kypcos: 8 5—6
Knaccax — Kypca «Mamemamuxkay, 6 7-9 knaccax — Kypcoe «Anzeopay,
«I'eomempusny, «Beposasmuocmos u cmamucmukay.

PabGouasi nporpamma y4yeOHOro kypca «Marematuka» B 5—6 kiaaccax (zajee
COOTBETCTBEHHO — MIPOrpaMMa y4e0Horo kypca «MaremMaTuka, ydeOHbI Kypc).

IosicHUTEIBLHASA 3aNIMCKA.
Ilpuopumemnvimu yenamu odyuenus mamemamuxe ¢ 5—6 Kuiaccax AaAANOMCA:

- MPOIOJKEHUE (POPMUPOBAHUS OCHOBHBIX MAaTEMAaTHICCKUX TIOHATHH (YUCIIO,
BEJIMYHMHA, TeOMeTpUUecKasi purypa), 0oecreunBaronux NpeeMCcTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHMS O0yUarOIINXCS;

- Pa3BUTHE UHTEIICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
MO3HABATEILHON aKTUBHOCTHU, UCCIICIOBATEILCKUX YMEHUHN, HHTEpeca K U3YUCHUIO
MaTeMaTHKH;

- MOJIBeICHUE OOYyYaroMMUXCsl Ha IOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO
B3aHMOCBSI3M MAaTEMaTUKHU U OKPY’KAIOIIIETO MUPA;

- (hopmupoBanmre GyHKIMOHAIBHOW MaTEMAaTUYECKON IPaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MaTeMaTHUYECKHE OOBEKTHI B peajbHbIX JKU3HEHHBIX CUTYalUsX,
IPUMEHSTh OCBOEHHBIE YMEHUS JJIS1 PELICHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATH ITOJYYECHHBIE PE3YJIBTATHI U OLIECHUBATh X HA COOTBETCTBUE
IIPAKTUYECKON CUTYaALIUH.



OcHoeHble TUHUU COOEPHCAHUA KYyPCa MamemMamuku 6 5—6 Knaccax —
apudMeTHIecKas U TeOMETPUUIECKasi, KOTOPbIC PA3BUBAIOTCS MapalIeILHO, KaXK1ast B
COOTBETCTBHUM C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT JAPYroii, a B
TECHOM KOHTAaKT€ M B3aMMOJICUCTBUU. Takke B Kypce MaTeMaTUKH MPOUCXOTUT
3HAKOMCTBO C 3JIEMEHTaMH ajreOphbl U OMUCaTEIbHON CTATUCTHUKH.

H3yuenue apugpmemuueckozo mamepuana HAYNMHACTCA CO CUCTEMATU3aLUN U
Pa3BUTHS 3HAHUM O HATYPAJIbHBIX YMCIIAX, OJYYEHHBIX HA YPOBHE Ha4aJbHOIO
oOuiero oopaszoBanus. [Ipy ’TOM COBEpLIEHCTBOBAHNE BBIUNCIUTEIbHON TEXHUKHU U
(opMHpOBaHNE HOBBIX TEOPETUYECKUX 3HAHUM COYETAETCS C pa3BUTUEM
BBIYMCIIUTENILHON KYJIbTYPhl, B YACTHOCTH C 00yYEHUEM MPOCTEUIIUM TpUEMaM
IIPUKHUJIKU U OLIEHKH PE3yJIbTATOB BBIYUCIICHUN. V3ydeHre HaTypalIbHBIX YUCEN
MIPOJOJKAETCA B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMHU NOHATUAMH TEOPHUH
JNETUMOCTH.

Hauano uszyuenusn 00bIKHOBEHHBIX U 0eCAMUYHBIX OPOOEll OMHECEeHO K 5 Knaccy.
DTO NEpBBI ATall B OCBOCHUH IPO0OEii, KOTr/Ia MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UJeAMH, MOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX JpOoOeH B
MOJTHOM O00BEME MPEIIECTBYET U3YUCHUIO IECSITUYHBIX APOOEH, YTO 1eIeCO00pa3HO
C TOYKH 3PEHUS JIOTUKU U3JIOKEHUS YUCIIOBOM JIMHUU, KOTJIa MPaBUia JEUCTBUH C
JNECATUYHBIMU IPOOSIMU MOXKHO 00OCHOBATH YK€ U3BECTHBIMHU AJITOPUTMAMHU
BBITIOJIHEHUS JIEHCTBUM ¢ OOBIKHOBEHHBIMU JPOOSMU. 3HAKOMCTBO C JACCATUYHBIMU
JTPOOSIMU PACIIMPUT BO3MOXKHOCTH JJIsl TOHUMAaHUS 00 y4arOIUMHUCS TTPUKIIATHOTO
MIPUMEHEHUSI HOBOM 3alUCH MPU U3YUYECHUH IPYTUX MPEIMETOB U MPU MPAKTUYECKOM
ucnosib3oBaHuu. K 6 kiaccy oTHeCEH BTOPOIl 3Tal B U3y4yeHUU JpoOei, rae
MIPOUCXOJIUT COBEPILICHCTBOBAHUE HABBIKOB CPABHEHUS U MPeoOpa3oBaHus ApoOeid,
OCBOEHHE HOBBIX BBIYMCIUTEIBHBIX AITOPUTMOB, OTTAYNBAHUE TEXHUKHU
BBIYHCIICHU, B TOM YHCJIE 3HAYEHUN BBIPAKECHUM, COIepKAIINX U OOBIKHOBEHHBIE, U
JECATUYHbIC TPOOU, YCTAHOBJICHHUE CBS3EH MEXKIy HUMU, PACCMOTPEHHE MPUEMOB
perieHus 3a1a4 Ha 1poou. B Havane 6 kimacca mMpoOUCXOUT 3HAKOMCTBO C MTOHSITHEM
MPOIIEHTA.

OcobeHHoCmbIo U3y4eHus NONONCUMENbHBIX U OMPUYAMETbHBIX Yucel BISETCS TO,
YTO OHHU TaKXe€ MOTYT pacCMaTpUBATHCS B HECKOJIBKO 3TaroB. B 6 kiacce B Havalie
n3ydeHus: TeMbl «I1onoXKuTeNbHBIE U OTPULIATENBHBIE YHCIIA» BBIIEISAETCS NOATEMA
«Ilenble uncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPUIATEIbHBIMUA YUCIaAMH U
JNEHUCTBUAMH C MOJOXKUTEIBHBIMUA U OTPUILIATEbHBIMU YHCIIAMU ITPOUCXOAUT HA
OCHOBE COZEPKATEIBLHOI0 NOX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE
MO3HAKOMUTH 00YYAIOIIUXCSl PAKTUYECKU CO BCEMU OCHOBHBIMU MOHSATUSIMU TEMBI,
B TOM YHCJIE U C MPABUJIAMH 3HAKOB MPH BBIMOJTHEHUN apU(PMETUUECKUX TEHCTBUH.
N3ydeHne paloHaNbHbBIX YUCEN OYAET MPOJOJIKEHO B Kypce anredpsl 7 Kiacca.



IIpu 0byuenuu pewenuro mexcmossix 3a0ay 8 5—6 Kiaccax ACTOIb3yIOTCS
apudmeTndeckue Mpuémsl perieHus. [Ipu oTpaboTke BEIYMCIUTEILHBIX HABHIKOB B
5—-6 Kylaccax paccMaTpuBalOTCA TEKCTOBBIC 3a]]a4M CICAYIOIINX BUOB: 3a/1a4d HA
JBUKCHHE, HA YaCTH, Ha TIOKYTIKH, Ha pabOTy ¥ MPOU3BOAUTEIHHOCTh, HA MPOIICHTHI,
Ha OTHOIIEHUS U Tiportopruu. OOyJaroniruecs: 3HaKOMSTCS C MPUEMaMH PEIICHUS
3as1a4 mepedbopoM BO3MOKHBIX BAPHAHTOB, ydaTcs paboTaTh ¢ nH(opMaImeH,
MIPEACTABICHHON B (popMe TabIUIT UIM TUarpamm.

B npoepamme yuebnozo xypca « Mamemamuka» npedycmomperno GOpMUPOBAHNE
MPOIEIEBTUUECKUX aNreOpandecKux NpeacTaBieHnid. bykBa kak CHMBOJI HEKOTOPOTO
YHUCJIa B 3aBUCHMOCTH OT MATEMAaTUYECKOTO KOHTEKCTa BBOJUTCS ITOCTENEHHO.
BykBeHHasi CHMBOJIMKA IIMPOKO UCIOJIB3YETCS MPEXKIE BCErO AJIs 3alIUCU OOLINX
YTBEPKICHUM U MPEAIOKEHUH, POPMYII, B HACTHOCTH JIJIs1 BBIYUCIICHUS
r€OMETPUYECKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B npoepamme yuebnozo xypca « Mamemamuka» npedcmasiena HarasaHast
reOMEeTpHUsl, HallpaBJIEHHAs Ha pa3BUTHE OOPa3HOrO MBIILICHUS, IPOCTPAHCTBEHHOTO
BOOOpaXeHUs1, N300pa3UTENbHBIX YMEHH. DTO BayKHBII 3Tall B U3yYEHUU
r€OMETPUH, KOTOPBIA OCYIIECTBISECTCS HA HATVISIAHO-TIPAKTUYECKOM YPOBHE,
ONUpAETCs Ha HArJIsAAHO-00pa3Hoe MbIIIIeHHe o0yJatonuxcs. bonpas posb
OTBOAMTCS MPAKTUYECKOM JAEATEIBHOCTH, ONBITY, DKCIIEPUMEHTY, MOJICIIMPOBAHMUIO.
OOyuarommuecs 3HaKOMSTCS ¢ TEOMETPUYECKUMU (UTYypaMH Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, C UX MPOCTEUIIMMH KOHPUTYpAIUIMU, y4aTCs U300paxkaTh UX Ha
HEJIMHOBAHHOM M KJIETYaTOM Oymare, pacCMaTpUBalOT UX NpOocTeHIIne cBoiicTBa. B
pouecce U3yYeHHs HarJIsIIHOM reOMETpUH 3HAHUS, TOTy4eHHbIE 00YYaroIMMUCS Ha
YPOBHE HauaJIbHOI'0 OOLIET0 00pa30BaHUs, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

Cozenacho yuebHOMY NIaHY 8 5—6 KNaccax uzyyaemcs uHmezpupoB8arHbulil npeomem
«Mamemamukay, Komopbwiil 8KIOYAEM ApUhMemuyecKull Mamepual U Ha2isoOHy0
2eoMempuro, a makice nPonedesmuyecKue Ce0eHUss U3z aieeopwl, j1eMeHmbl 102UKU
U HA4ana OnUCamenbHoOU CMamuCmuKu.

Obwee uucno 4acos, peKOMeHO0BAHHbIX 0N uzyyeHus mamemamuxu, — 340 uacos: 6
S knacce — 170 yacog (5 uacos 6 neoenio), 6 6 knacce — 170 uacos (5 yacos
Heoeil).

Conep:xkanue o0yueHus B 5 Kiaacce.
Hamypanvnvle uucna u HyJe.

HatypanbHoe uncno. Psag natypansabix uncen. Yucio 0. M300paxenue
HaTypaJbHbIX YUCET TOYKAMU HAa KOOPJAMHATHOM (YUCIOBOM) MPSAMOIA.



HOBI/IHI/IOHHaH cHCTeMa cuucjieHus. Pumckas HyMCpanus KaK IIPUMCP
HCHOSHHHOHHOﬁ CHCTCMBI CUHMCJICHHA. I[CCHTH‘{HaSI CHUCTCMAa CUHCJIICHUS.

CpaBHEHME HaTypaJIbHBIX YMCETl, CPABHEHHE HATYPAIbHBIX Uyncel ¢ HyJIEM. CriocoObl
cpaBHeHUs1. OKpyTieHUE HATypaIbHBIX YHCEIL.

CrioxeHune HaTypajabHBIX YHCEI, CBOMCTBO HYJIS [IPU CI0KEHUU. BelunTaHne kak
JeicTBrEe, 00PaTHOE CI0KEHHIO. Y MHOKEHHE HATypaJIbHbBIX YUCEN, CBOMCTBA HYJISI U
€AMHUIIBI IPU YMHOXKEHUU. J[efieHne Kak AeiicTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTs! neictBuid, cBsi3b Mexxay HUMU. [IpoBepka pesynbprara
apupMeTnyeckoro AecTBus. IlepemecTuTeNbHOE U COUETATEILHOE CBOWCTBA
(3aKOHBI) CIIO)KEHUS U YMHOXKEHHUS, PACTIPEACIUTEIILHOE CBOMCTBO (3aKOH)
YMHOKEHHS.

Hcnionb3oBanue OyKB /uisi 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIHCH
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

JlenvTtenn ¥ KpaTHBIC YKCIIa, Pa3JIoKEHUE Ha MHOKUTEIU. [IpocThie U COCTaBHbBIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

Crenenp ¢ HaTypaJabHBIM NIOKA3aTEIEM. 3aIIUCh YMCIIA B BUIE CYMMBI Pa3psiAHbIX
Cl1aracMbix.

UucnoBoe BeIpaKeHUE. BhIUMCIEHNE 3HAUEHUI YU CIIOBBIX BBIPAXKEHUM, IIOPSI0K
BBIITOJTHEHUS EUCTBUM. VICIIOIb30BaHMe MIPU BBIYUCIICHUAX [IEPEMECTUTEIIBHOTO U
COUYETATEILHOTO CBOMCTB (3aKOHOB) CIOXEHHS U YMHOXKEHUS, paCIpeeIUTEIbHOTO
CBOMCTBA YMHOEHHUSI.

/lpoou.

[Ipencrapienue o 1podu Kak criocode 3amucy 4acT BeIMUnHbI. OOBIKHOBEHHBIC
npo6wu. [IpaBriibHBIC U HEMPAaBUIIbHBIC ApoOu. CMemanHas ApoOb, MPeCTaBICHUE
CMEIIaHHOM JpoOu B BUJIE HEMTPABUIILHOM POOH U BBIIEICHUE 1[E€JI0M YaCTH Ynciia
13 HeTpaBWIbHOM Japoou. N3o0paxkeHue npobeii ToukaMu Ha YUCITIOBOM MPSIMOM.
OcHoBHoOe cBoicTBO Apobu. CokparieHue apooeit. [IpuBenenue aqpodu kK HOBOMY
3HamMeHareno. CpaBHeHUE ApOoOeH.

CrnoxeHue U BhIYUTAHHUE ApoOei. YMHOXKEHUE U JieJieHne 1po0eid, B3auMHO-
obOpatHble 1podu. HaxoxaeHue 4acTu 1eI0To U 1EJI0T0 MO €ro YacTH.

Jlecatnunas 3anuch aApooei. [lpeacraBieHne necITHIHON 1poOH B BHJIC
0ObIKHOBEHHOU. M300paskeHne NecATUIHBIX APOOei TOUKaMU Ha YUCIOBOU MIPSIMOIA.
CpaBHeHUE JEeCATUYHBIX APOOEH.



Apudmerrnueckue AHUCTBUS C IECATUIHBIMU Apo0sMu. OKpPYyTIICHHE TECATUIHBIX
TPOOCH.

Pewienue mexkcmoswix 3aoau.

Pemienne TekCTOBBIX 3a/1a4 apuPmMeTHUEeCKUM CriocoooMm. Perienne moruueckux
3anay. Pemenue 3a1a4 nepebopoM BceX BO3MOXKHBIX BapHaHTOB. Mcrionb3oBanue
IIpU pEUICHUU 3a]1a4 TaOJIUI] U CXEM.

Pemenue 3a/la4, COACPKAIIUX 3aBUCUMOCTH, CBA3BIBAIOIINC BCIIMYUHBI: CKOPOCTD,
BpEmMs, paCCTOAHUEC, ICHA, KOJIMYCCTBO, CTOUMOCTD. EI[I/IHI/II_[BI HU3MCPCHUA: MACCHI,
O6’béMa, IOCHBI, paCCTOAHMA, BPCMCHHU, CKOPOCTH. CBs3b MCXKOY CAMHHUIIaMN
HN3MCPCHUA K&)K,Z[Oﬁ BCJINYHHEIL.

Pelenne oCHOBHBIX 3a71a4 Ha IpOOH.
[IpencrapiieHre JaHHBIX B BUJE TAOJHI], CTOJIOYATHIX JUATPAMM.
Haznaonaa zeomempus.

Harnsgaelie npencraBieHus o Gurypax Ha IjioCKOCTU: TOUKa, IpsMast, OTPE30K, JIy4,
YTOJI, JIOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpyT. Yrou. [Ipsamoi1, ocTpeIi, Tynou
Y Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METPUUECKUE €IMHUIIBI ITTUHBL. J[JTuHa ToMaHoH, IepuMeTp
MHOTOyTOJIbHUKA. I3MepeHue 1 MoCTPOEeHUE YTI0B C TOMOIIBIO TPAHCIIOPTHPA.

Harnsguelie npencraBieHus 0 Gurypax Ha mjaocKOCTU: MHOTOYTOJIbHHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o6pakenne Gpuryp, B TOM 4ucie Ha kieryaToit Oymare. [loctpoenue
KOH(Urypanuii u3 yacteu npsiMou, OKpy>KHOCTH Ha HETMHOBAHHOM M KJI€TYaTON
Oymare. Mcnosib30BaHre CBOMCTB CTOPOH M YTJIOB NMPSMOYTOJIbHUKA, KBapaTa.

[Tnomaae mpAMOYTOJIbHUKA M MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM YHUCJIEe PUTYD, N300paXKEHHBIX HA KJIETYaTON Oymare.
EnnHuiel uaMepenus miomaim.

Harnsgaelie npencraBieHus 0 IPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOJIbHBIN
napajenenunes, Kyo, MHOrorpaHHuku. M3o00paxkeHre npocTermmx
MHOTOTpaHHUKOB. Pa3BépTku kyOa u napamuienenunena. Coznanue Mojaenen
MHOTOI'PaHHUKOB (U3 OyMaru, MpoBOJIOKH, IJIACTUIIMHA U JPYTUX MATEpUAJIOB).

O0BEM NPAMOYTOJILHOTO Mapajuienenunena, kyoa. Equnuiibl usmepenus oonEMa.

Conep:xkanue o0yueHus B 6 kiacce.



Hamypanvnsle uucaa.

ApudmeTrnueckue ASMCTBHS ¢ MHOTO3HAYHBIMU HATYPaTbHBIMU YUCIIaMu. YUCIIOBbIE
BBIPAXEHMUSI, TOPAJIOK AEUCTBUMN, UCIOIb30BaHUE CKOOOK. Vcrionb3oBanue npu
BBIYMCIICHUSX IIEPEMECTUTEIBHOTO U COYETATEIBHOIO CBOVCTB CI0KEHUS U
YMHOKEHHSI, paCIpeeIUTENBHOTO CBOMCTBA YMHOXKEHUA. OKpyTieHne HaTypajIbHbIX
YHUCEl.

JlenuTenu u KpaTHbIE YUCia, HAUOOJIBIINKM 00U JeIUTeh U HauMEHbIIee o0I1ee
KpaTHoe. JleTuMOCTh CyMMBI U TIpOou3BecHUs. [leeHrne ¢ OCTaTKOM.

Jlpoou.

OObIKHOBEHHAs APOOb, OCHOBHOE CBOMCTBO JIpo0H, CokpalieHue apodeii. CpaBHeHne
U ynopsaounBanue apoOeil. Pemenue 3aa4 Ha HAX0XKI€HUE YACTH OT 1IEJIOT0 U
LIEJIOTO 10 ero yacT. {poOHoe yncio Kak pe3ynbTar aeieHus. [lpeacrasienne
JECSITUUHOUN JpoOU B BHJI€ OOBIKHOBEHHOM IpOOU M BO3MOYKHOCTb IIPEICTABICHHUS
OOBIKHOBEHHOM Ipo0OU B BUJE IECATUUHOM. /lecaTuuHbIe 1poOU 1 METpUUECKast
cuctema Mep. ApupMeTHIECKHE EHCTBUS M YUCIOBbIE BBIPAKEHUS C
OOBIKHOBEHHBIMH H JICCITUIHBIMH IPOOSMHU.

OtHomienue. Jlenenvie B 17aHHOM OTHOLIEeHMU. Macmital, nponopuus. [Ilpumenenue
MIPONIOPLIMM MPH PEILICHUH 3a1a4.

[TonsaTue npoueHnra. BeruncieHne nporeHTa OT BEIUYUHBI U BEJTUYHUHBI 110 €€
poICHTY. BeIpakeHHEe MPOIICHTOB ACCATUYHBIMU Apo0sMu. Perenue 3a1a4 Ha
MPOLICHTHI. BhIpakeHrne OTHONICHUS BEJIMYUH B ITPOLICHTAX.

Honoscumenvuoie u ompuyamelibHble Hucjia.

[TosoxkuTenbHbIE U OTpULIATENBbHBIE UKcia. L{enbie yncima. Moayns uncina,
reoMeTpudecKasl HHTepIpeTalus MoIyJist unciia. M3o0pakenue uncesn Ha
KOOpAMHATHOM MpsiMOM. YnciioBble MPOMEXYTKH. CpaBHEHUE YHCEL.
Apudmerrnueckue AEHUCTBUS C TTOJIOKUTEIbHBIMA U OTPUIIATCIILHBIMU YHUCIIAMH.

[IpssMoyrosibHast cucTeMa KOOpAUHAT Ha IIIOCKOCTH. KoopAaruHaThl TOUKH Ha
II0CKOCTH, abciucca u opauHarta. [loctpoenne Touek U Guryp Ha KOOpJAUHATHOM
IIJIOCKOCTH.

Bymeunbte 6blPAIICEHUA.

[Ipumenenne OyKB 1)1l 3aTTUCH MATEMATUIECKUX BRIPAKCHUN U TIPEIIOKCHHM.
CaoiicTBa apudmeTnueckux nenicTBril. ByKBeHHbIE BBIpaKE€HUS U YHCIIOBbIE
ITOJICTAHOBKYU. byKBEHHBIE PABEHCTBA, HAX0KICHUE HEU3BECTHOIO KOMITOHEHTA.



®opMyiibl, GOpMyIIbI IEPUMETPA U IJIOIIAIU PSIMOYTOJIbHUKA, KBaJpaTa, 00béMa
napajiiesienunena u Kyoa.

Pewienue mexkcmoeswix 3aoau.

Pemenne TeKCTOBBIX 33714 apuMETHUECKUM CIIOcOOOM. Perienne nornueckux
3azna4. Pemenue 3aga4 nepedOpoM BCEX BO3MOKHBIX BAPUAHTOB.

Pemrenue 3amau, coaepxaimx 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIMUYUHBI: CKOPOCTb,
BpEMsI, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIILHOCTD, BPEMS,

00bEM paboThl. ENUHUIEI U3MEPEHMS: MAacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH,

ckopocTH. CBsI3b MEXAY €IMHULIAMU U3MEPEHUS KaXK/I0M BETUYUHBL.

Pemenue 3aa4, CBA3aAHHBIX C OTHOIICHUCM, ITPOIMOPITHOHAJIbHOCTBIO BCJIMYHH,
MMpOoOCHTAaMHU,; pCIICHUC OCHOBHLBIX 3a1a4 Ha I[p06I/I H IIPOLICHTHI.

OI.[GHKa H IIPUKUAKA, OKPYIJICHUC pC3yJIbTara. CocraBneHue 6YKB€HHI>IX BBIpa)KGHI/Iﬁ
110 YCJIOBHIO 3a1a4u.

Hpe,Z[CTaBJICHI/IG JaHHBIX C IIOMOIIBIO Ta6J'II/I]_I U agarpaMm. CronbuaTeie AuarpaMMbI:
YTCHUC U IIOCTPOCHHUC. YreHue KPYIOBBIX JUarpaMm.

Haznaonaa ceomempus.

Harnsanasle npencrabiienus o (Urypax Ha IiIOCKOCTH: TOUYKA, MpsiMasi, OTPE30K, JIyd,
yroJ1, JIOMaHasi, MHOIOYTI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb,

KpYT.

B3auMHOe pacnosioxkeHue IByX MPSMBbIX Ha IIOCKOCTH, NTApaAJJIEIbHbBIC MPSIMBIE,
MEePIEHAUKYIISIPHBIE TIpsIMbIC. MI3MepeHne pacCTOSHUI: MEXAY NBYMSI TOUKAMH, OT
TOYKH J0 NPSIMOM, JJIMHA MaplIpyTa Ha KBAPATHOU CETKE.

N3mepeHne u nocTpoeHne yriioB ¢ MOMOLIBIO TPAHCHOPTHPA. BUABI TPEYTOJIBHUKOB:
OCTPOYTOJIbHBIN, IPSIMOYTOJIBHBIN, TYOYTOJIbHBIN, pAaBHOOEAPECHHBIH,
PaBHOCTOPOHHUN. UETBIPEXYTOJIBHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB.
[IpsiMOyTONIBHUK, KBaApaT: UCHOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, THATOHAJIEH.
N3obpaxkenne reomerpuueckux GUryp Ha HEJIMHOBAHHON Oymare ¢ UCIOJIb30BaHHEM
IUPKYJIsl, TUHEWKH, YTOJIbHUKA, TpaHcnoptupa. [locTpoenus Ha kieT4aToi Oymare.

[Tepumerp mHoroyronsuuka. [lousarue minomanu Gurypsl, €TMHALEI U3MEPEHUS
wiouaau. [pubmokénHoe namMepenue miomaan Guryp, B TOM 4uciie Ha KBaApaTHOU
cetke. [IpnbnmxénHoe n3MepeHue JJIMHbI OKPYKHOCTH, TIJIOLIAIN KpyTa.

CI/IMMCTpI/Iﬂl LHCHTpAJIbHAs, OCCBasA U 3€pKaJlbHAA CUMMCTPHUH.

[TocTpoeHne cuMMETPUYHBIX QUTYD.



Harnsanele mpencTaBiieHns 0 TPOCTPAHCTBEHHBIX (PUTypax: napaieiaenunes, Kyo,
npu3Ma, mupamMuaa, KOHyc, IMIIHHID, map u cdepa. M3o0pakenue
pocTpaHCTBEHHBIX Puryp. [IpuMepsr pa3BEPTOK MHOTOTPAaHHUKOB, ITWIHMHAPA U
koHyca. Co3gaHue Mojiesiel MpOCTPaHCTBEHHBIX (uryp (u3 6ymaru, mpoBOJIOKH,
IUTACTUIIMHA U APYTHX MaT€pUAJIOB).

[Tonsitue 00bEMa, eAMHUIBI U3MEPEeHHs 00BEMA. OOBEM MPAMOYTOIBHOTO
napajiesnienunena, Kyoa.

IIpeaMeTHBbIE pe3yabTATHI 0CBOCHUS NPOrPaMMbl Y4e€0HOI0 Kypca
«MaTeMaTuKay.

IIpeomemmbwie pe3yiomamaol 0C60€HUS RPOZPAMMBL YUEOHO20 KYPCA K KOHUY
00yuenus 6 5 Knacce.

Yucna u eviuucnenus.

Ilorumars u IIpaBHUJIBHO y1'[0Tp€6JIiITI> TCPMHUHBI, CBA3AaHHBIC C HATYPAJIbHBIMHU
quciaMH, OOBIKHOBEHHBIMU H AJCCATHNIHBIMHA IIpO6HMI/I.

CpaBHHBATh U YIIOPSIIOYMBATH HATypaIbHBIC YK CIIAa, CPABHUBATH B MTPOCTEUIIINX
CiTydasix OOBIKHOBEHHBIE IpOOU, JECATUIHBIC JPOOH.

COOTHOCUTD TOUKY Ha KOOPAMHATHOM (UMCIIOBO) MPSMOM C COOTBETCTBYIOLIUM €1
YHCIIOM U M300paXkaTh HaTypajbHbIE YKCIa TOYKAMU Ha KOOPJIMHATHON (YHUCIOBO)
MIPSMOM.

BrinonasaTs apudmeTndeckue AeMCTBUS ¢ HATypaIbHBIMH YHUCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUIIINX CITydasiX.

BrInosHATE NPOBEPKY, NPUKUIKY PE3YIbTATA BEIYUCICHUM.
OKpyTasTh HaTypaJbHbIE YHCIA.
Pewenue mexcmoeguix 3adau.

Pemate TekcTOBBIE 337129 apU(PMETHIECKUM CITIOCOOOM H C TIOMOTIIHIO
OpPraHU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemiats 3aJlauu, COACPKAIINEC 3aBUCUMOCTH, CBA3BIBAIOINEC BCIIMYUHBI: CKOPOCTD,
BpCM:, paCCTOAHUC, LICHA, KOJIMYCCTBO, CTOUMOCTbD.

Hcnonb30BaTh KpaTKUE 3alIMCH, CXEMBI, TAOJIMITbI, 0003HAYSHUS MPH PEIICHUH 3a]1a4.

ITonb30BaThCS OCHOBHBIMU CAMHUIIaMHU U3MCPCHUA: LICHBI, MACChI, PACCTOAHUA,
BPCMCHH, CKOPOCTH, BbIPpAKATh OAHU CAWMHUIIBI BEJIMIUHBI 4CPE3 APYTrUc.



W3Bnekarpb, aHAIU3UPOBATh, OLIEHUBATh MHPOPMAIIHIO, IPEACTABIECHHYIO B Ta0IHIIE,
Ha CTOJIOYATON JuarpaMMe, MHTEPIPETUPOBATh IPEICTABICHHBIE JaHHBIE,
UCIIOJIB30BATh JAHHBIC IIPU PELLICHUU 3a/1a4.

Haznaonaa zeomempus.

[Tonb30BaThCA reOMETPUYECKUMHU MOHATUSIMU: TOUYKA, MIpsiMasi, OTPE30K, JIy4, YyToJl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBOAUTH PUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIUX (OPMY U3YUEHHBIX
reOMETPUYECKUX QUryp.

Hcnonbs30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMU: BEPILIKHA, CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJl, BEPIIMHA, CTOPOHA, IHArOHANb; C OKPY>KHOCTBIO: paJInyC,
IUaMeTp, LEHTP.

N306paxaTh U3yyeHHbIE FeOMeTpUUYECKre GUTypbl HA HETMHOBAHHOM M KJIETYaTON
OyMare ¢ MOMOLIBIO HUPKYJIS U JIMHEUKU.

HaXOI[I/ITB JJIMHBI OTPC3KOB HCIIOCPCACTBCHHBIM U3MCPCHUCM C ITIOMOIIIBIO HHHGﬁKH,
CTPOUTH OTPC3KH SaHaHHOﬁ JJIMHBI; CTPOUTH OKPYXKHOCTDL 3a/IaHHOI'O painuyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYIOJIBHUKA, KBApaTa Il UX
IIOCTPOEHHS, BBIYMCIICHUS IUIOLIAIA U IEPUMETPA.

Boruucisats nepuMeTp u 1iomaabr KBajapara, npsMoyroiabHUKa, Guryp,
COCTaBJICHHBIX M3 MIPSIMOYTOJILHUKOB, B TOM YHUCIe GUTYP, H300pakKEHHBIX Ha
KJIeT4aToi Oymare.

ITonp30BaThCSI OCHOBHBIMU MCTPHUYCCKUMHU CAUHUIAMU U3MCPCHUSA NJIWHEI,
ImIomaau, BeIpaXaTb OAHN CAWHHIIBI BEJIMYHUHBI UCPEC3 APYTHC.

Pacno3naBaTh napasuienenumnesi, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo, rpaHb, UBMEPEHUS, HAXOAUTh U3MEPECHUS TTapajuiesienuneaa, Kyoa.

Boruucnsats 006EM Ky0Oa, mapasuienenumnesia mo 3a1aHHbIM U3MEPECHUSIM,
MOJIb30BAThCS SIMHUILIAMU U3MEPEHUST 00BEMA.

Pemarts HEeCI0XXHbBIC 3aJa41 Ha U3BMCPCHHUC I'COMCTPUICCKUX BCIIMYHH B
IMPAKTUYCCKUX CUTyallUsX.

IlIpeomemmnuvie pezyromamaol 0C60EHUS RPOZPAMMBL YUEOHO20 KYPCA K KOHUY
00yuenus ¢ 6 Knacce.

Yucna u evtuucienus.



- 3HaTh U IOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUAAMHU YUCEN U
crocobaMu ux 3amucH, IEPEXOIUTH (€CTU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3amucu
yycia K Ipyrou.

- CpaBHI/IBaTB " YHHopsaJ04uBaTh OCJIbIC YMUCJIa, OOBIKHOBEHHBIC 1 ACCATUYHBIC I[pO6I/I,
CpaBHUBATBh YHCJIa OAHOTO U PA3HLIX 3HAKOB.

- BoinonHsATh, coyeTas yCTHbIE M MUCbMEHHBIE TPUEMBI, apu(PMeTHIeCKue NeHCTBUS
C HaTYpaJIbHBIMHU U IIEJIIMHU YMCIIAMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSMHU,
IIOJIOXKUTEIIBHBIMUA U OTPULIATEIIbHBIMUA YHCIIAMU.

- BpIUnCaATE 3HaYEHNS YUCIIOBBIX BBIPAKEHUM, BBIIIOJIHATD IPUKHUIKY U OLICHKY
pe3ynbTaTa BBIYMCIEHUH, BBIIOIHATH TPEOoOpa30BaHUsl YMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETUUECKUX TEUCTBUM.

- COOTHOCHUTB TOUKY Ha KOOPJAWHATHOU MPSAMOU C COOTBETCTBYIOIUM €1 YHCIIOM U
M300pakaTh YyMciaa TOYKaMHU Ha KOOPIMHATHOM NPSIMOM, HAXOAUTh MOAYJIb YHCIIA.

- COOTHOCHUTB TOYKH B IPSMOYTOJIbHOW CUCTEME KOOPAMHAT C KOOPAUHATAMU 3TOU
TOYKH.

- OprrJ'IHTB OCJIbIC YUCIIa U JCCATHYHBIC I[pO6H, HaXOIHUTb HpI/I6JII/DKeHH$I YHCCII.
Yucnoevie u 5yK68HHble 8blpariceHuA.

- [lornmaTh 1 ynoTpeOIaTh TEPMHUHBI, CBA3aHHBIC C 3aMMCHI0 CTETIICHU YHCIIa,
HaxXOJUTh KBaApAT U KyO UKclia, BBIYUCISATh 3HAUEHHUS YUCIOBBIX BBIPAKCHUH,
COJICp KaIlUX CTETICHH.

- [Tonp30BaThCs IMpHU3HaAKaMHU ACIIMMOCTH, PACKIIaAblBATh HATYPAJIbHLIC YN CJIa Ha
IMPOCTBIC MHOXHUTCIIN.

- [Tonp30BaThCs MaCH_ITa6OM, COCTABJIATH IIPOIMOPIHHMH U OTHOIICHU.

- Mcnionib30BaTh OYKBBI [T 0003HAYCHHMSI YUCEIT ITPH 3aIIMCH MaTEMaTHUYECKUX
BBIPAKCHH, COCTABIISATH OYKBCHHBIC BRIPAKCHUS U (DOPMYJIBI, HAXOIUTh 3HAYCHHUS
OYKBCHHBIX BBIPOKEHUH, OCYIIECTBIISISI HEOOXOIUMBIC ITOACTAHOBKH U
npeoOpa3oBaHMUs.

- HaxouTh HEM3BECTHBINM KOMIIOHEHT PABEHCTRA.
Pewenue mexkcmoewix 3aoau.
- PemaTe MHOTOIIIarOBBIE TEKCTOBBIC 3a]]a4l apU(PMETHIECKUM CIIOCOOOM.

- Pemath 3aJjauy, CBA3AHHBIC C OTHOICHHUEM, IIPONMOPIHNOHAIbHOCTBIO BEJIMYNH,
IIpOOCHTaMH, PCUIATh TPHX OCHOBHBIC 3a/la4 HA I[pO6I/I H IIPOLICHTLI.



- Pemate 3amaun, coneprkaiiye 3aBUCHIMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTD,
BpEMS, pacCTOSIHUE, IIeHa, KOJMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBHOCTD, BPEMS,
00BEMa paboThI, UCTIONB3YS apu(PMETUYECKUE NEUCTBUSA, OLICHKY, TPUKHIKY,
MOJIb30BATHCS SAMHHUIIAMUA U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHH.

- CocTaBysITh OyKBEHHBIE BBIPAXKEHHUS 10 YCIOBHIO 3aJa4H.

- 3Bnekarp nHpoOpMaInio, MpeACTaBICHHYIO B TaOIUIIAaX, HA TUHEHHOM, CTOI049aTOM
WIM KPYTOBOM JUarpaMmax, MHTEPIPETUPOBATh MPE/ICTABIICHHBIE TaHHbIC,
UCIIOJIb30BaTh IAHHbBIE TP PEUICHUU 33]1a4.

- [IpencraBisaTe nHGOPMAIINIO C TOMOIIBIO TAOIHII, TUHEHHON U cTOI0UYATOM
JAarpaMm.

Haznaonaa ceomempus.

- [IpuBOIUTH IPUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIIUX (HOPMY
U3YYCHHBIX TEOMETPUUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, TPUMEPDI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

- 300paxaTh C MOMONIBIO HUPKYJISl, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHON U
KJIETYaTOM Oymare n3y4eHHbIE MIIOCKHE reOMEeTpHUeCcKre (GPUTyphl U KOHPUTYypaLui,
CUMMETPUYHbIE (PUTYPBI.

- [Tonp30BaThCst TEOMETPUUECKUMU TIOHSITHSIMU: PABEHCTBO QUTYP, CUMMETPHS,
UCII0JI30BAaTh TEPMHUHOJIOTHUIO, CBSI3aHHYIO C CHMMETPUEN: OCb CUMMETPUH, LIEHTP
CHUMMETPHUH.

- HaxoauTh BENMYMHBI YIIIOB H3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI
3a1aHHOM BEJIMYMHBI, I0JIb30BATHCS MPH PEIIEHUH 3a1a4 TPagyCHOM MEPOU YIJIOB,
pacro3HaBaTh Ha YEPTEkKAX OCTPBIU, IPAMOU, Pa3BEPHYTHINA U TYNION YTJIbI.

- Beruncnsats JJINHY HOMaHOI;'I, MEPpUMETP MHOT'OYT'OJIbHUKA, I10JIb30BATHCA
CAMHHULAMH U3MCPCHUA NJIMHBI, BbIPAXXKAaTh OAHU CAWMHUIbLI N3MCPCHUA JJIMHBI UCPC3

IpYTHE.

- Haxoauts, ncnosnb3yst 4epTEKHbIE HHCTPYMEHTHI, PACCTOSTHUSA: MEXAY JBYMSI
TOYKaMH, OT TOYKHU 10 NPSIMOM, JUIMHY IIyTH HA KBaIPaTHOMU CETKE.

- BeruucaTe momanb GUryp, COCTaBI€HHbBIX U3 MPSIMOYTOJIBHUKOB, UCTIOJIB30BATh
pazOveHne Ha IPSIMOYTOJILHUKH, Ha paBHbBIE (DUTYPHI, TOCTPAUBAHUE 10
PAMOYTOJIbHUKA, M0JIb30BATHCSI OCHOBHBIMM €IMHUI[AMHA U3MEPEHUS TUIOIIAIH,
BBIPAXKATh OJIHU €IWHUILBI U3MEPEHHUS TUIOIIAAN YEPE3 NIPyTHE.

- Pacnio3HaBaTh Ha MOJIENSAX U M300pAKEHUAX TUPAMUTY, KOHYC, TUITUHD,
HCIIOJIh30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHUE, pa3BEPTKA.



- 300paxaTh Ha K1eT4yaToil Oymare npsMOYTOJIbHBIN MapajuieenuIe.

- Boruncnsate 00bEM psSMOYTOIBHOTO MapalijieNienuneaa, Kyoa, mojib30BaTbCs
OCHOBHBIMH €IMHHUIIAMH U3MEpPEHUs 00BhEMa;

- PemaTh HECIOKHBIC 3a1a491 Ha HAXOXKIACHUC I'COMCTPUUICCKUX BCIIMYMH B
IMPAKTUYCCKUX CUTyallUusX.

Pa6Gouasi nporpaMmmMa y4eOHOro Kypca «AJireopa» B 7-9 kiaccax (daee
COOMBEMCMBEHHO — NPO2PAMMA Y4ebHO20 Kypca «Aneebpay, yueonwili Kypc).

Hoacnumenvnan 3anucka.

Aneebpa s615emcs 0OHUM U3 ONOPHBIX KYPCO8 OCHOBHO20 0buje20 0bpazosanus: oHa
oOecreunBaeT u3yyeHue APyrux JUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTapHOTO IUKJIOB, €€ OCBOCHIE HEOOXO0IMMO JIJIsl TIPOIOJDKEHUST 00pa30BaHUS
U B TIOBCEHEBHOM kU3HU. PazBuTHe y 00y4aronuxcsi Hay4HbIX MPEeACTaBICHUHN O
MIPOUCXOXKICHUHU U CYIIHOCTH aJIre0pandeckux adCTpaKIui, Croco0e OTpakKeHUs
MaTeMaTUYECKOM HAYKOU SIBJICHUM U MPOIIECCOB B IPUPO/IC U OOIIECTBE, POJIU
MaTEMaTUYECKOT0 MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U B MIPAKTUKE
croco0CTBYET (P OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIIUICHHUS,
HEO0OXOAMMBIX AJI aJanTaluy B COBPEMEHHOM LIM(PpoBOoM od1ecTBe. 3yueHue
anreOpsl 0OecreurnBaeT pa3BUTHE YMEHUS HAOI01aTh, CPABHUBAThH, HAXOIUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTUIHOCTH MBITIICHUS, CTIOCOOHOCTH
apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOU JCHCTBUS U BBIBO/BI, (HOPMYIUPOBATH
yrBepxkAeHus. OcBOeHHE Kypca anreOpsl 00eCeunBaeT Pa3BUTHE JIOTUYECKOTO
MBIIICHUS 00YYaIONUXCS: OHM MCTIOIB3YIOT JEAYKTUBHBIC M HHTYKTHBHBIC
paccyxieHus, 0000IIeHIe U KOHKPETU3AIMI0, a0CTparupoBaHue U aHAJIOTHIO.
OOGyuenue anreOpe mpeanoiaraeT 3HaYuTEIbHbIN 00bEM CaMOCTOSITEIBLHOM
JESTETLHOCTH 00YYAIOIIUXCSl, TIOITOMY CaAMOCTOSITEILHOE PEIICHUE 3a/1a4 SIBIISICTCS
peanzanueii AesTeIbHOCTHOTO IPUHIIMTIA O0yUeHUSI.

B cmpyxkmype npoepammel yuebnozo kypca «Aneebpay» niasi OCHOBHOTO OOIIETO
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIHbHO-METOIMUYECKUE JTUHUM:
«Hucna v BBIYUCTEHU, «ANreOpandecKkue BeIpaKeHUs», « Y paBHEHUS U
HEpPABEHCTBA», «PyHKunn». Kaxkaas u3 aTux couepkareabHO-METOANYECKUX JTUHUAN
Pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUCHUS Kypca, B3aUMOJICUCTBYS C APYTUMU
ero TUHUSAMU. B Xo/1e n3ydeHus: yueOHOro Kypca 00y4JaromuMest IPUX0IUTCS
JIOTUYECKU PACCYkATh, UCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3M C
3TUM B IporpaMMmy yueOHOro Kypca «Ayredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, IPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3JiejlaX MAaTEMATUYECKOTO
00pa3oBaHUs U CIIOCOOCTBYIOIIME OBIAACHUIO O0YyYarOITUMHKCS OCHOB
YHUBEPCAIBHOTO MaTeMAaTUYECKOTO si3bika. CoepKaTeIbHOW U CTPYKTYPHOI



0COOEHHOCTBIO YyUeOHOTO Kypca «Anredpa» SBISIETCS €ro MHTErPUPOBaAHHBIN
XapaKTep.

Cooepoicanue nunuu « Hucna u eviuucieruss» CIy>KUT OCHOBOM /IS TaJIbHEHUIIIETO
M3Y4YCHUST MaTEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOMIUXCS JIOTHIECKOTO
MBIIUICHUS, GOPMUPOBAHUIO YMEHUS MOJIb30BAThCS AJITOPUTMAMU, a TAKKe
PUOOPETEHHIO MTPAKTUYECKUX HABBIKOB, HEOOXOUMBIX JIJIs IOBCEAHEBHOM KU3HHU.
Pa3BuTHe MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHUs CBA3aHO C
palMOHAJILHBIMUA M UPPAlIMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHUEM TPEICTABICHHUH O
JNEUCTBUTEIBHOM YHKCIIE. 3aBEPIICHUE OCBOCHHS YUCIOBOW JINHUU OTHECEHO K
cpeaHeMy o01IeMy 00pa30BaHMIO.

Cooepoicanue 08yx aneebpaudeckux muHull — «Aneebpauieckue eblpaicenusy u
«Ypasnenus u nepasencmea» crnoco0CTByeT (HOPMUPOBAHUIO Y 00YUAIOLITUXCS
MaTEMaTUYECKOTO amnmapara, HeOOXOAUMOTo0 JJIsl PEIICHUs 3a7a4 MaTeMaTUKH,
CMEXHBIX TIPEIMETOB U MTPAKTUKO-OPHEHTHPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
o01ero 006pazoBanus y4eOHbBINM MaTepua rPyIInupyeTcsi BOKPYT pallMOHATBHBIX
BBIpaKCHH. ANrebpa JEMOHCTPUPYET 3HAUCHUE MAaTEeMAaTHKH KaK SI3bIKa TS
MOCTPOEHUS MaTEMAaTHYECKUX MOJICIICH, OTIMCAHMS TIPOIIECCOB U SIBJICHUI pealbHOTO
mupa. B 3amaun o0yuenus anredpe BXOIAT TaKKe JadbHEHIIee pa3BUTHE
ANTOPUTMHYECKOTO MBIIIJICHUS, HECOOXOIUMOTO, B YaCTHOCTH, JJISI OCBOSHHUS Kypca
UH(OPMATHKH, U OBJIaJICHNE HABBIKAMHU JICTYKTUBHBIX PACCYKICHHM.
[TpeobpazoBanrie CUMBOJIBHBIX (HOPM CITIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTEMaTUYECKOMY TBOPUYECTRBY.

Cooepoicanue yHKYUOHANbHO-2pAPUYECKOU TuHUY HATISTICHO Ha TOJyYeHUe
00yJaroImMMUCS 3HAaHUH 0 (PYHKIUAX KaK BaXKHEHIIICH MaTeMaTHUYECKON MOICIH JIJIst
OTIMCaHUS M MCCIICIOBAHUS PA3HOOOPA3HBIX IPOIIECCOB U SBJICHUM B IPUPO/IE U
oOmectBe. 3yueHue matepuasa crnocoOCTBYET pa3BUTHIO Y 00yHarOIIUXCsl YMEHHUS
HCTOJIb30BaTh Pa3IMYHbIC BhIPA3UTEIIbHBIC CPEJCTBA S3bIKAa MATEMATUKHU —
CJIOBECHBIE, CHMBOJIMYECKHE, Tpadpuueckre, BHOCUT BKJIaJl B (pOPMHUPOBAHUE
MPEJCTABICHHUI O POJIM MATEMATUKHU B PA3BUTUU LIMBUIIU3AIUU U KYJIbTYPBHI.

Coenachno yuebHomy naawny 8 7—9 knaccax usyuaemcs yueouwlil Kypc «Aneebpay,
KOMOopblil 6KII0Uaem ciedyioujue 0CHo8Hble pazoeibl cooeparcanus: « Hucna u
BbIYUCTEHUAY, «ANleeOpauyecKue 8blpadiceHusy, « YpasHeHus u HepageHcmaay,

« DyHKYUU».

Obwee yucno wacos, peKoOMeHO0BAHHBIX O U3YUeHUsl YueOH020 Kypca «Aneebpay, —
306 uacos: 6 7 knacce — 102 waca (3 uaca 6 nedenro), 6 8 knacce — 102 uaca (3 uaca 6
Heoeno), 8 9 knacce — 102 yaca (3 uaca 6 neoeinio).

Conepxanue o0yuenusi B 7 Kjacce.



Yucna u eévtuucienus.

JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO OT OJHON (HOPMBI 3aIHCH IpOoOeit K
npyroi. IloHsTHE palMOHAIBHOTO YKCIIA, 3alIUCh, CPABHEHUE, YIIOPSA0YNBAHUE
paloHaIbHBIX Yyucell. ApudmeTnueckue AeUCTBUS ¢ PallMOHAIBHBIMH YHCITAMH.
Pemenue 3a1ay u3 peaibHON MPaKTUKKU HA YaCTH, Ha IPOOH.

CreneHs ¢ HaTypaJbHBIM MTOKA3aTEIEeM: ONpeeieHne, TPeoOpa3oBaHNe BIPAKCHHMA
Ha OCHOBE ONpeIeNICHNs, 3aUCh OONbIIUX YKcell. [IpoleHThl, 3anuch MPOLIEHTOB B
BU/JIE IpOOU U IpOOH B BUJIE MPOLIEHTOB. TpHU OCHOBHBIE 33/1a4U HA MPOLIEHTHI,
peLIeHue 3a7a4 U3 peajJbHOM NPAKTUKU.

[IprMeHenne MPU3HAKOB IETMMOCTH, PA3JIOKEHNE HA MHOKUTENN HATYPAJIbHBIX
YHUCEL.

PeasibHBIC 3aBUCMMOCTH, B TOM YHCJIC TIpsiMasi U 0OpaTHas MIPOTOPIIMOHAIBHOCTH.
Anzedpauueckue eblparceHus.

IlepeMeHHBIE, UNCIOBOE 3HAYECHHE BBIPAXKEHUS C IEPEMEHHOM. J[OITyCTUMBIE
3Ha4YeHHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BUJIE
(dopmynsl. Beruucnenus no popmynam. [IpeodpazoBanne OyKBEHHBIX BbIPAXKECHHUI,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, TPABUIIA IPEOOPa30BaHUS CYMM U
POU3BEJICHUH, TPaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHN C HATYPaJIbHBIM OKA3aTEIIEM.

OnHounensl 1 MHOTOWIEeHBI. CTenneHb MHOrowieHa. CII0’keHHE, BEIYMTaHHE,
YMHOXXE€HHUE MHOTOWICHOB. @OPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaIpAT CYMMBbI U
KBaJpaT pazHoctu. Gopmysia pa3HOCTH KBaipaToB. PaznojkeHne MHOTOUJIEHOB HA
MHOKHATEIIH.

Ypasueuuﬂ U Hepaeencmea.

VYpaBHeHue, KOpeHb YpaBHEHHUsI, MPaBUJIa IPeoOpa30BaHs ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHUN.

JIuHeHOe ypaBHEHHUE C OJTHOW EPEMEHHOM, YUCIIO KOPHEU JIMHEWHOTO YPaBHEHUS,
pelIeHnEe JTMHEWHBIX ypaBHEHU. COCTaBIEHNE YPAaBHEHUH IO YCIOBHUIO 331a4U.
Pemenne TeKCTOBBIX 3a/1a4 C IOMOILIBIO YPABHEHUH.

JIuneliHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema IByx
JMHEWHBIX YPABHEHHUN C IByMs IEPEMEHHBIMU. Pemenue cucrem ypaBHEHUN



croco0om noicTaHOBKU. [IpuMepsl perieHns: TEKCTOBBIX 33/1ay C MOMOIIBIO CUCTEM
YPaBHCHUU.

Dynkyuu.

Koopaunara Toukn Ha npsamoit. Yucnoseie npoMexxyTKU. PaccTossHue Mexay 1Byms
TOYKAMHU KOOPJAMUHATHOMN MPSIMOM.

[IpsimoyronbHas cuctema KoopauHat, ocu OX n Oy. Abcuucca u opAMHATa TOYKU Ha
KOOpAMHATHOH mockocTu. [lpumMeps! rpadukoB, 3agaHHbIX popmynamu. UteHue
rpagukoB peasibHbIX 3aBUcUMOcTEN. [TonsTue pynkuuu. ['padux GyHkumm.
CroiictBa ¢ynkimii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dynkmum y = |x|.
I'padrueckoe penieHue JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHU.

Conep:xanue o0yuenusi B 8 Kkiacce.
Yucna u eévtuucnenus.

Ksanpatusbiit kopenb u3 uncia. [lonstue o6 uppanroHaibHOM yncie. JlecaTuuHbie
MPpUOIMKEHUS UppallMOHATIBHBIX uncesl. CBOMCTBa apu(hMETUUECKUX KBaJAPATHBIX
KOpHEH 1 X MPUMEHEHUE K MPEeoOpPa30BaAHUIO YHMCIOBBIX BRIPAKEHUIN 1
BBIUMCJICHUSM. J[eiCTBUTEIIBLHBIC YHCIIA.

CrernieHsb ¢ 1eJbIM MoKa3zaTesieM U €€ cpoiicTBa. CTangapTHAs 3aMUCh YKCIIA.
Anzebpauueckue 6blparxceHust.
KBagpaTHbIil TpEXUsieH, pa3aoKeHUue KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnrebOpaundeckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoil npodu. CroxeHue,
BBIYUTAHUE, YMHOXEHUE, JIeJICHHE alreOpandeckux Apooei. PaiimonanbHbie
BBIpaKEHUS U UX MTPeoOpa3oBaHUE.

Ypaeuenuﬂ U HepaeeHncmaea.

KBagpatnoe ypaBHenue, popmyiia KOpHElH KBaipaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUH, CBOIAIIMXCS K JIMHEMHBIM U KBagpaTHbIM. [IpocTeiimne
IpOOHO-pallMOHANIbHBIE YPABHEHMUSI.

I'paduueckas unTepnpeTays ypaBHEHUH ¢ AByMS IEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPABHEHUH C IBYMS IIEpEMEHHbIMU. [IprMepsI perieHus cucrem
HEJIMHEWHBIX YPAaBHEHUU C IBYMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNredpandeckuM CrocoooM.



YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OHOM MEPEMEHHOM.
PaBHOCUIIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJTHOW EPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOI.

Dynkyuu.

[Tonsarue dynkmuu. O61acTh ONpeIeICHUs] 1 MHOKECTBO 3HAUCHUHN (DYHKITUH.
CrnocoOsI 3aanust GyHKITHA.

I'paduk ¢pynkuuu. Urenue cBoicTB PpyHkImu 1o eé rpaduky. [Ipumeps! rpadhukon
(GYHKIUNA, OTpaXKaroIUX peajbHbIe MPOIIECCHI.

@OyHKIMH, OTIMCHIBAIOIINE MPSMYIO B 00paTHYIO MPOTOPIHOHATBHBIE 3aBUCUMOCTH,
ux rpaduxu. Oyskimm Y = X2,y = X3, Yy =v/x, y=|X|. 'paduueckoe permenne
YPaBHEHHUH U CUCTEM YPaBHEHUM.

Conep:xkanue o0ydyenusi B 9 kiacce.
Yucna u eévtuucnenus.

PanmonanbeHble yncia, MppallMOHaANIbHbBIE YHCia, KOHEYHbIE U OECKOHEUHbIE
JEeCATUYHBIE IPOOU. MHOKECTBO ACHCTBUTENBHBIX YHCEI, IEUCTBUTEIbHBIC YUCIIA
KaKk O€CKOHEUYHbIE JIeCATUUHbIE 1poOu. B3auMHO 0JHO3HaYHOE COOTBETCTBUE MEXKTY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHeHHE IEUCTBUTENBHBIX YUCEN, apu(METHUECKUE TCUCTBUS C
JNEUCTBUTEIBHBIMYA YUCIIAMU.

Pa3mepsl 00bEKTOB OKPYKAIOIIET0 MUPA, IITUTEIHLHOCTD MPOIIECCOB B OKPYKAIOIIEM
MUpE.

[TpubnmxéHHoe 3HaYeHUE BEJTUYUHBI, TOUHOCTH MpUOImkenusi. OKpyrieHue Yuced.
[Ipruknaka 1 OLEHKA pe3yIbTaTOB BEIYMCICHUM.

Ypaeunenusa u nepasencmea.
JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBanparnoe ypaBHenue. Pemienre ypaBHEHHM, CBOAAIIMXCS K KBaAPATHBIM.
bukBanpatnoe ypaBHeHnue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U YETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOKUTEH.

Pemenne qpoOHO-panmoHaIbHBIX YpaBHEHUN. Pelienne TekCTOBbIX 3a1a4
anredpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem AByX JTMHEHHBIX
ypaBHEHUH C IBYMsl IEpEMEHHbIMU. PellieHue cucTem AByX ypaBHEHH, OHO U3



KOTOPBIX JTUHEHHOE, a Ipyroe — BTOpoi creneHu. I'paduueckas uHTepripeTaIus
CUCTEMBbI YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.
YucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJJHOM ITIEPEMEHHOMN. Pemenune cucrem JIMHEMHBIX
HEPaBEHCTB ¢ 0JIHOM nepemeHHol. KBagpaTHbie HepaBeHcTBa. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

Dynkyuu.
KBanpatuunas pynkuus, e€ rpaduk u cBoricta. [lapabosa, KoopAMHATEI BEPUIUHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.
. # 3
Tpaduiu Qynxumit: y = £x, y = £x+b, y= =, y= x°,y = Vx, y = |x|,u

UX CBOWUCTBA.
Yucnoewvie nocneoosamenbHOCHU U NPOSPeCccul.

[ToHsTHE YMCIIOBOM MTOCIIEAOBATENBHOCTHU. 3aJaHHUE MTOCIIEN0BATEILHOCTH
peKyppeHTHOH (hopmysioi u popmysoit N-ro uieHa.
Apudmernueckas u reomerpuueckas nporpeccun. Popmysbl N-ToO YiieHa

apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N300paxkeHne 4IeHOB apU(PMETHUECKON U TE€OMETPUUYECKON MTPOTPECCUl TOUKaMH Ha
KOOPAUHATHOM MIOCKOCTHU. JIMHENHHBIN U SKCHOHEHIIMaIbHbIN pocT. CIOKHbIE
IIPOLICHTHI.

Ilpeomemmunle pe3yiomamasl 0C60CHUA RPOZPAMMDBL YUeOHO20 Kypca «Anzedpay.

IIpeomemmuvie pezyiomamaol 0C60€HU RPOZPAMMBL YUEOHO20 KYPCA K KOHUY
o0yuenusn ¢ 7 Knacce.

Yucna u evituucieHus.

BrinonHsTh, coueTast yCTHBIE M TUChMEHHBIE TPUEMBI, apuPMETHIECKUE ACHCTBUS C
palMOHAJIbHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHMSI YHMCIOBBIX BBIPAKECHUM, TPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI U
IpUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BRIPAKEHUH, COACPIKAIINX OOBIKHOBEHHBIC
1 JECATHYHBIC TPOOH.

[lepexonuTh OT OIHOM GPOPMBI 3aMMKUCH YHCET K APYToi (MpeoOpa3oBLIBAThH
JECATUIHYIO Tp0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO JICCATUYHYIO IPOOB).



CpaBHHBATh M YIOPSI0YMBATH PALIMOHAIBHBIE YHCIA.
OxpyrisaTh yucna.

BBINOMHATS NPUKKUIKY U OLIEHKY PE3YyJIbTATa BBIYMCIIEHUH, OLICHKY 3HAYEHUN
YU CJIOBBIX BBIPAKCHHUN. BBINOIHATE AENCTBHS CO CTENEHAMU C HATYPaAJIbHBIMU
IIOKa3aTeIIAMU.

HpI/IMeHﬂTB IMPU3HAKHU ACJIMMOCTH, PA3JIOKCHHUC HAa MHOKHUTCIIN HATYPAJIbHBIX YHUCCII.

Pemats npakTrKO-OpUEHTUPOBAHHBIE 337]a4H, CBA3aHHBIE C OTHOLICHUEM BEJINYMH,
IIPONOPLUOHAIBHOCTBIO BEJIMYUH, IIPOLEHTAMU, UHTEPIPETUPOBATH PE3YJILTATHI
peleHns 3a1a4 ¢ y4ETOM OTPaHUYECHUM, CBA3aHHBIX CO CBOVICTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue 6vlparxceHust.

Hcronp30Bath aareOpanvecKyr TSPMHHOIOTHIO M CHMBOJIUKY, IPUMCHSATH €€ B
IIPOIIECCE OCBOCHHMSI Y4eOHOTO MaTepHraia.

HaXOI[I/ITB 3Ha4YCHUA 6}7KB€HHI>IX BBIpa}KeHI/Iﬁ IIPpH 3aJaHHBIX 3HAYCHUAX
IICPCMCHHBIX.

BrImonHATE ipeoOpa3oBaHus 1EI0T0 BRIPAXKEHUSI B MHOTOWICH MTPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BpINOMHATE YMHOKEHUE OTHOUYIEHA HA MHOTOYJIEH U MHOTOWIEHA HA MHOTOYJIEH,
MPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IoKeHUE MHOTOUJICHOB HA MHOKUTEITH C TIOMOIIIBIO BEIHECEHUS 32
CKOOKHU 00111€TO MHOXUTEJS, TPYNIUPOBKU CIAraeMbIX, IPUMEHEHUS (HOpMYIT
COKpPAILEHHOIO YMHOKEHHUS.

[IpumensaTs npeoOpa3oBaHKsi MHOTOUJICHOB JIJIsl PEIICHUS PAa3JIMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTHOU MPAKTHKH.

Hcnonbs30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMH MOKA3aTEISIMU JJI5I
peoOpa3oBaHUsl BHIPAKCHUI.

Ypaeuenuﬂ U HepaeeHcmaeda.

Pemate nuHEHbIE ypaBHEHHUS C OTHOW IEPEMEHHOM, IPUMEHSIS ITpaBUIia Iepexoaa
OT UCXOJHOTO YPAaBHEHHS K pABHOCWIBHOMY eMy. [IpoBepsTh, SIBISETCS JIU YUCIIO
KOPHEM ypaBHECHUS.

[TpumensTh rpaduueckre METOIbI MPHU PEIICHUN TUHEUHBIX YPAaBHEHUHN U UX CHCTEM.



[TopOupate mpuMepsbl ap YKCe, SIBISIOIUXCS PEeIlIeHUEM JMHEHHOTO YPaBHEHHUS C
JIBYMS IEPEMEHHBIMH.

CTpouTh B KOOPJAUHATHOM IJIOCKOCTH rpaduK JIMHEWHOTO YPaBHEHUS C IBYMSI
epPEeMEHHBIMH, MOJIB3YSICh TPa()UKOM, MPUBOUTH TPUMEPDI PEIICHUS YPABHEHUS.

Pemath cucTeMbl IBYX JTMHEWHBIX YpPaBHEHUH C IBYMS TIEPEMEHHBIMH, B TOM YHUCJIC
rpaduyuecKH.

CocTaBiATh U pelaTh JMHEHHOE YPaBHEHNE UIIM CUCTEMY JIMHEHHBIX YPaBHEHUH 110
YCJIOBHIO 33J1a41, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H
ITOJTyYEHHBIA PE3yJIbTarT.

DyHnkuyuu.

N3o0paxkath Ha KOOPJAUHATHOU MPSIMOUN TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbI, 3aIIMCHIBATh YMCIIOBBIE IPOMEKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OtMmeyaTh B KOOPJAUHATHOM MJIOCKOCTH TOYKH T10 33JJaHHBIM KOOpJUHATAM, CTPOUTh
rpaduku TuHeHbIX GyHKUMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ TOMOIIBIO (PYHKIIMIA N3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUMHAMU:
CKOpPOCTBH, BpeMsi, paCCTOSIHHE, IIeHa, KOJMYECTBO, CTOMMOCTh, POU3BOAUTEIHHOCTH,
BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHne QPyHKITUU 110 3HAYCHUIO €€ apTryMeHTa.

[TonumaTts rpaduueckuit cnocod mpeacTaBiICHUs U aHaIM3a HHGOPMAIIH, U3BJIEKAThH
¥ UHTEPIPETUPOBATH HH(HOPMAITHIO U3 TPAPUKOB PEaTbHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

Ilpeomemmuuie pe3ynbmamaol 0C60EHUA RPOZPAMMBL YUEOHO20 KYPCaA K KOHUY
o0yuenus ¢ 8 Knacce.

Yucna u evtuucienus.

Hcnonb30BaTh HayadbHbBIC MPEICTABICHUS O MHOKECTBE JIEMCTBUTEIBHBIX YHCEIT JJIs
CpaBHEHUS, OKPYTJICHHS U BBIYMCIICHUH, n300paxkaTh ICUCTBUTEIIbHBIC YHCIIA
TOYKAMHU Ha KOOPAWHATHOU NPSIMOU.

[TpumeHsTh MOHATHE apU(PMETHUIECKOTO KBaIPaTHOTO KOPHS, HAXOAUTh KBaJApaTHbIE
KOPHH, UCTIOJIB3YS TPU HEOOXOMMOCTH KaJIbKYJSTOP, BBIMIOJIHATH MPeoOpa30BaHUs
BBIPAKEHUH, COAEPIKAIINX KBAIPATHBIE KOPHU, UCITOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anucy OOJIBIIMX U MAJIBIX YUCEI C IOMOIIBIO IECATUYHBIX IpoOeH 1
creneneit yucia 10.



Anzebpauueckue eblparxceHust.

HpI/IMeHHTB IMOHATHUEC CTCIICHU C LICJIBIM ITOKa3aTCJICM, BBIITOJIHATDH Hp606p330BaHI/I$I
BBIpa)KeHHfI, COACPKAUX CTCIICHU C ICJIBIM ITIOKA3aTCJIICM.

BBINONHAT TOXKIAECTBEHHBIE IPE0OPa30BaHUS PALIMOHAIBHBIX BEIPAKEHHUI HA
OCHOBE MPAaBUJI ACHCTBUI HaJ MHOTOYJIEHAMU U alIre0pandyecKuMu Apo0siMu.

PaCKJIaI[BIBaTB KBaﬂpaTHBIﬁ TpéX‘-IJ'IeH Ha MHOXXHTCIIN.

[IpumeHsATh IpeoOpa30BaHUsl BRIPAKEHUH JJI PELICHUS Pa3IMYHbIX 3a4a4 U3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON MPAKTUKH.

Ypaeueuu;l U HepaeeHncmaeda.

Pewrars inHEHBIE, KBAIpAaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS,
CBOJSIILIAECS K HUM, CHCTEMBI IByX YPABHEHHU C IBYMS IIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENIIINE UCCIIETOBAHNS YPABHEHNN U CUCTEM YPABHEHHUM, B TOM
quClie C IPUMEHEHUEM IpaQUuecKuX NpeCTaBlIeHNH (YCTaHaBIUBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEILICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTs OT cTOBECHOM (POPMYIUPOBKH 3a7a4u K €€ anreOpandeckoil MOJIeIH C
MOMOIIBIO COCTABIICHUS! YPABHEHUS WJIM CUCTEMbI YPABHEHUMN, UHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M ITOJy4YEHHBIN PE3yJIbTarT.

[IpumMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJTHOM MTEPEMEHHOM U MX CHUCTEMBI, 1aBaTh IpauueCKyr0
WUTIOCTPALMI0 MHOKECTBA PEIIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu.

[ToruMaTh ¥ UCTIOJIB30BaTh (DYHKIIMOHATIBHBIC TIOHATHS U S3BIK (TCPMUHBI,
CUMBOJIMYECKUE 0003HAYEHUS), ONIPEACIISATh 3HAaUCHUE (PYHKITUU TI0 3HAUCHHIO
apryMeHTa, ONPECNIATh CBOMCTBA (PYHKITUU 110 €€ rpaduKy.

Ctpouts rpaduku 351ieMeHTapHbIX (QYHKIMA BUAA:

k2 o — 3. — VT, y = . "
y=2,y=X5,y=x,y= VX, y= |x|, ortrceIBaTH CBOMCTBA YHCIIOBOM
dbyHkiuu 1o e€ rpaduxy.

Ilpeomemmnuwie pe3ynomamul 0C860eHUA NPOZPAMMBL YUEOHO20 Kypca K KOHUY
ooyuenus ¢ 9 Knacce.

Yucna u eévtuucienus.

CpaBHI/IBaTI) " YIIOPAOOYNBATH PALIMOHAJIIBHBIC 1 HPPATNOHAJIBHBIC YMUCJIA.



BeinonnasaTe apI/I(I)MeTI/I‘{eCKHe IIGI?ICTBI/I}I C palOHAJIbHBIMU YHUCJIaMH, COUCTAA
YCTHBIC 1 IIMCbMCHHBIC HpI/IéMBI, BBIIIOJIHATH BBIYHUCIICHUA C NPpAMOHAJIbHBIMHA
qucJjIaMH.

- HaXOI[I/ITB 3HAQYEHUS CTEIICHEH C O EeJIbIMHU ITOKAa3aTCIsIMH U KOpHeﬁ, BBIYHCJIATDH
3HAa4YCHMUA YHNCJIOBBIX BBIpa)KCHI/If/'I.

- OKpyTaATh N1EUCTBUTEIbHBIC YUCIIA, BBITIOJHATh TPUKUIKY pe3ysibTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

Ypaeuenuﬂ U HepaeeHcmaea.

PewaTe nuHeiHbIE U KBaJAPAaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIHNECS K HUM,
npocTeiiime ApoOHO-palMOHATIbHBIE YPABHEHUS.

Pemrars cucteMsl AByX JINHEMHBIX YPABHEHHUU C IBYMS IEPEMEHHBIMHA U CUCTEMBI
JBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISACTCS JIMHEUHBIM.

Pemath TeKCTOBBIE 3a1auu alreOpandyeckuM CIIOCOOOM € IIOMOIIBIO COCTaBIICHMS
YPaBHEHMS WU CUCTEMBI IBYX YPABHEHUN C JBYMs IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIIINE UCCIIETOBAHNS YPABHEHUN U CHCTEM YPAaBHEHUN, B TOM
quClie C MPUMEHEHUEM IpaQUuecKuX MpeCcTaBlIeHni (YCTaHaBIUBATh, UMEET JIU
ypaBHEHHUE WIN CUCTEMA YPaBHEHUN peIlIeHUs, €CJIM UMEET, TO CKOJIbKO, U IIpoYee).

PemaTte nuHeitHbIE HEPAaBEHCTBA, KBAAPATHHIE HEPABEHCTBA, M300paxaTh pEIlICHNE
HEPABEHCTB HA YUCJIOBOM MPSIMOH, 3aMKUChIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucTteMbl JINHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAOLIUE
KBaJpaTHOE HEPABEHCTBO, U300pakaTh PEUIEHUE CUCTEMbI HEPABEHCTB Ha YHCIOBOM
MPSIMOiA, 3aITUCHIBATh PEIICHHUE C TOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.
Dynukyuu.

Pacnio3naBaTh GyHKIIMM N3Yy4eHHBIX BUJIOB. [l0Ka3pIBaTh CXeMaTHYECKU
pacrnoJiokeHre Ha KOOPAMHATHOM MIIOCKOCTH rpaduKoB PYHKIUN BUIA: Y = £X,

y=hx+b y="2 y=ax*+bx+c, y=x>y=+x y=Ix|s

)
X
3aBUCUMOCTH OT 3HaUY€HUN KOA(DPHUITUEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

CtpouTts 1 n300paxaTh CXeMaTHUECKH rpadMKi KBaApaTUUHbIX PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUN MO UX TpauKaM.

Pacnio3naBaTh KBaipaTHYHYI0 QYHKIHMIO 10 (hOopMyJie, IPUBOIUTH TPUMEPDI
KBaIpAaTUYHBIX (YHKLIMNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPUH.



Yucnosvie nocie0o06amenrbHoCmu u npoczpeccuu.

Pacmo3naBaTh apupMETHIECKYIO U TEOMETPUICCKYIO TPOTPECCUH TIPH Pa3HBIX
crioco0ax 3a1aHus.

BobINoMHATE BRIUMCIICHUS ¢ UCTIOIB30BaHUEM (POPMYI N-TO WieHa apu(PMeTUIeCcKoi u
r€OMETPUYECKON MMPOTPECCUM, CYMMBI IIEPBBIX N YWIEHOB.

H306pa)I(aTB YJICHBI ITIOCJICA0OBATCIIbHOCTH TOYKAMHU Ha KOOpI[HH&THOfI IITOCKOCTH.

Pemrats 3amaun, CBSI3aHHBIC ¢ YUCIOBBIMU ITOCICAOBATEILHOCTSIMH, B TOM YHCIIC
3a/1a49M U3 PeabHOM KM3HHM (C UCTIOJb30BAaHUEM KaJbKYJIATOPa, ITU(POBHIX
TEXHOJIOTHH).

PabGouasi nporpamma y4eOHoro kypca «I'eomerpus» B 7-9 kiaccax (aajee
COOTBETCTBEHHO — MPOrpamMmMa y4eOHoro kypca «I'eomerpus», yueOHbIH Kypc).

Hoacnumenwvnasn 3anucka.

T'eomempus kax 00UH U3 OCHOBHBIX PA30e108 WKOJIbHOU MAMEeMAamuKy, UMEIOIINNA
CBOEH LIeJIbI0 00ECIIEUNTh U3YUYEHHUE CBOMCTB U pa3MepoB (PUTYp, UX OTHOILIEHUH U
B3aUMHOE PaCIONOKEHUE, OMMMPAETCS HA JOTMUYECKYI0, 10Ka3aTEIbHYIO JIMHHUIO.
LleHHOCTDH M3Yy4YEeHHSI FTEOMETPUH Ha YPOBHE OCHOBHOTO O0OIIEro 00pa3oBaHUs
3aKJIH0YAETCS B TOM, YTO O0YYaAIOIIUNUCS YUYUTCS IPOBOAUTH 10KA3aTEIbHbIE
pacCyXJI€HUs, CTPOUTD JJIOTUYECKHE YMO3AKIIFOUECHHUS], I0Ka3bIBaTh HICTUHHBIE
YTBEPKIAECHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TPOBOJIUTH PACCYKICHUS «OT
MPOTUBHOT0», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpATHbIE
YTBEP>KICHHUS.

L]envto uzyuenus ceomempuu IBIIETCS UCIOJIB30BAHUE €€ KAK MHCTPYMEHTA MPU
PEILICHUN KaK MaTEeMaTUYECKUX, TaK U MMPAKTUYECKUX 3a7a4, BCTPEUAIOLINXCS B
peanbHOM *ku3HU. OOydaromMiics J0HKEH HAYYUThCS ONPEESTh TEOMETPUUECKYIO
burypy, OnuchIBaTh CJIOBAMH YEPTEXK UM PUCYHOK, HAWTH TUIOMIAAL 3€MEITLHOTO
y4acTKa, pacCuYnuTaTh HEOOXOIUMYIO JTMHY ONTOBOJIOKOHHOTO KaOes win
TpeOyeMble pa3mepbl rapaxa s aToMoouiis. [Ipu peliennu 3a1a4 IpakTHYECKOTO
XapakTepa 00yJaromuics YIUTCS CTPOUTh MAaTEMAaTUIECKUE MOICIIH PEATHHBIX
YKU3HEHHBIX CUTyalllui, IPOBOJAUTH BHIUUCIICHUS U OLIEHUBATH MMOJTYYEHHBIN
pe3yJbTar.

BaxxHo nomu€pKkuBarh CBSI3U F€OMETPUU C APYTUMU YUEOHBIMU MPEAMETAMHU,
MOTHBHPOBATH MCIIOIb30BATh ONPEIEICHNUS T€OMETPUUECKUX (PUTYP U TIOHSITHI,
JEMOHCTPUPOBATh NPUMEHEHHUE TOJYUYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH
CBS3U HamOoJee IPKO BUAHBI B TeMax «Bektops», « Tpuronomerpuueckue
COOTHOIIEHUS», «MeTon koopauHat» U « Teopema [Tudaropay.



Yuebnwiti kypc «I'eomempusy» BKIIIOUAET CIEAYIOLIME OCHOBHBIE Pa3/eiibl
conepxkanus: «I eomerpuueckue pUrypsl v ux cBoMcTBay, «M3mepenue
r€OMETPUYECKHUX BEIMUNHY, «JleKapTOBbI KOOPAMHATHI HA INIOCKOCTH, «BEKTOPBDY,
«/IBmxenus mnockoctny, «IIpeobpazoBanus momgo0us».

Obwee uucno wacos, peKoOMeHO0BAHHBIX Ol U3YUEHUs Y1eOH020 Kypca
«l'eomempusy, — 204 uaca: 6 7 knacce — 68 uacos (2 uaca 6 nedenro), 6 8 knacce — 68
yacos (2 uaca 6 Hedenio), 8 9 knacce — 68 uacos (2 waca 6 Heoeio).

Cooeporcanue odyuenus ¢ 7 Knacce.

HauanbHble moHATHS reoMeTpun. Touka, psiMasi, OTpe30K, JIy4. YToi. Buasl yrios.
BeptukanbHsie u cMexxHBbIE YIUIBL. brccekTpuca yrna. JlIomaHasi, MHOTOyTOJIbHUK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

CummMmetpuunsbie ¢purypsl. OCHOBHBIE CBOIMCTBA 0CceBOM cumMeTpuu. [IpumMepsl
CHUMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE IOCTPOEHUS C IOMOILIBIO [IUPKYJIS ¥ IMHENKU. TpeyronbHuk. Bricora,
MeraHa, OMCCEKTpUCa, UX CBOMCTBA.

PaBHOOEIpEeHHBIN U PABHOCTOPOHHUM TpeyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa 1 MpU3HAKU PAaBHOOEAPEHHOTO TpeyroyibHUKA. [I[pr3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBOMCTBA ¥ IPU3HAKU NApAJUIEIBHBIX NPsIMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Breninue yriel TpeyronbHUKa.

[IpssMoyrosibHBIN TpeyroabHUK. CBOMCTBO MEIMAHBI MIPSMOYTOJIBHOTO
TPEYrOJIbHUKA, MPOBEAEHHOMN K TMNOTeHYy3€. [[pu3Haku paBeHCTBA IPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB. [IpsMOYTONBHBIN TPEYTOIBHUK C yTioM B 30°.

HepaBeHnctBa B reoMeTpun: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJINHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM YIJie U 0O0JIbILIEH CTOPOHE TPEYTrOJIbHHUKA.
[lepieHaAUKYISIp ¥ HAKIOHHAS.

I'eomerprueckoe mecTo Touek. buccekTpuca yriia u CepeIuHHbIN NEPIEHAUKYISAP K
OTPE3KY KaK N'€OMETPUYECKUE MECTA TOYEK.

OKpy»XHOCTb U KpYT, XOpAa U AUaMeTp, UX CBOMCTBA. B3anmHoe pacnosioxkeHne
OKPYXXHOCTH M npsiMoi. KacarenpHas u cexymas K OKpy>KHOCTH. OKPY>KHOCTBb,
BIIMCaHHAas B yroJl. BnucanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

Cooeporcanue odyuenus ¢ 8 knacce.



YeroipéxyronpHuku. [lapamienorpamm, €ro npu3Hakd U CBOMCTBA. YacTHBIE Cllyyan
napajyuieorpaMMmoB (IPSIMOYTOJIBHUK, pOMO, KBaJpart), UX MPU3HAKHU U CBOICTBA.
Tpaneuusi, paBHOOOKas Tpanenus, €€ CBOKMCTBA U pu3HaKu. [IpsamoyronpHas
Tparenus.

Meron yaBoenust meauansl. [lentpanbaas cummerpus. Teopema daieca u Teopema
O MPOMOPIMOHATBHBIX OTPE3KaX.

CpenHue JTUHUM TPEYTroJIbHUKA U Tparnenuu. LleHTp Macc TpeyroiabHuUKa.

[Tonobue TpeyroibHUKOB, kK03 duiueHT noaoous. Ilpusnaku nogodus
TPEYroJabHUKOB. [IpuMeHeHne nogo0us npu perieHny NPpakTUYECKUX 3a1ad.

CaoiicTBa miomaaen reomerpuyeckux ¢puryp. opmyiisl ais miomagu
TpEyrojibHHKA, TapajiesiorpamMmma, pom0a u tpanenuu. OTHOLIEHUE IIIOIAaeH
oI00HBIX GUTYp.

Brraucnenue nnomaﬂeﬁ TPCYT'OJIbHUKOB 1 MHOI'OYT'OJIbHUKOB Ha KJIeT4aTon 6yMare.

Teopema [Mudaropa. [Ipumenenue Teopemsl [Tudaropa rpu pemreHnn NPakKTUYECKUX
3ajad.

Cunyc, KOCUHYC, TAHT'€HC OCTPOIO YIJIa MPSIMOYTOJIBHOTO TPEyroiabHUKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpudeckue GyHkuuu yrios B 30°, 45°
n 60°.

Brniucannbie U LIEHTpaNIbHBIE YTJIbI, YTOJI MEXAY KacaTeIbHOU U XOpJ0H. YTIIbI
MEXKy XOpAaMU U CEKYIIUMU. BriricaHHbIE M OMMCAHHBIE YEThIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxenue n1Byx okpykHocteil. Kacanue okpyxuocreid. O0mue
KacaTeJlbHBIE K JBYM OKPY>KHOCTSIM.

Cooeporcanue odyuenus 6 9 knacce.

Cunyc, kocunyc, Tanresc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO. DOPMYJIIBI IPUBEACHUS.

Pemenune tpeyronpankoB. Teopema KOCHMHYCOB M TEOpEMaA CUHYCOB. Pemenune
MPAKTUYECKUX 33734 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

ITpeoOpazoBanme momoous. [logodre COOTBETCTBEHHBIX AJIIEMEHTOB.

Teopema o pou3BeICHUN OTPE3KOB XOP/I, TECOPEMBI O TTPOU3BEICHUN OTPE3KOB
CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTelIbHOM!.

Bexkrop, nyivHa (MOJyJib) BEKTOpA, COHANIPABIEHHbBIE BEKTOPbI, TPOTUBOIOIOKHO
HaIIPABJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omnepannu HaJl BEKTopamu. Pa3noxeHne BEeKTopa 1o ABYM HEKOJIMHEAPHBIM



BCKTOpaM. KOOp,ZlI/IHaTI)I BCKTOpA. CKaJIHpHOC IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHHUC
AJI HaXOXKIACHUA TJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTU. Y PaBHEHHS NIPSIMOM U OKPY>KHOCTH B
KOOPJIMHATAX, IEPECEUEHUE OKPYKHOCTEN U MPAMBIX. METOJ KOOpAUHAT U €ro
IIPUMEHEHUE.

IIpaBuibHBIE MHOTOYTOJBHUKM. JTMHA OKPY)KHOCTH. ['pagycHas u pannanHas Mepa
yIJIa, BBIYMCIICHHUE JUIMH OyT OKpyKHOCTeH. [Inomanp kpyra, cekTopa, CerMeHTa.

JIBI>KEHUS TIJIOCKOCTH M BHYTPEHHHUE CUMMETPUU PUTYp (3JIeMEHTapHbIC
npeacrapienus). [lapamiensueiii nepenoc. [ToBopor.

IIpeomemmnunie pezyromamal 0cé0eHUsn npozpammul yuednozo Kypca «I'eomempusy.

IIpeomemmuwie pe3yiomamol 0C60€HUA RPOZPAMMBL YUEOHO20 KYPCA K KOHUY
00yuenus ¢ 7 Kuacce.

Pacnio3naBaTh n3yueHHbIE T€OMETPUYECKHUE (PUTYPHI, OMPECIATh UX B3aUMHOE
pacmoiioxkeHue, n3o0paxaTh reoMeTpruueckue GUTyphl, BHITOIHITH YEPTEXKH 110
YCIOBHIO 3a7a4d. MI3MepsATh IMHENHBIC U YIJIOBBIE BEJIMUMHEL. PemaTs 3agaum Ha
BBIUHCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

[IpoBoauTh rpyOyIO OLIEHKY JTUHEHHBIX U YTJIOBBIX BEJIUYHMH NPEAMETOB B peaIbHOU
’KU3HU, pa3MEPOB MPUPOAHBIX 00BEKTOB. Paznuuare pazmepsl 3TUX 0OBEKTOB I10
MOPSAAKY BEJINYNHBL.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs pU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, UCITOJIB30BATh NPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

HpOBO,Z[I/ITB JJOTHYCCKHC PACCYIKACHUA C UCITOJIb30BAHUCM I'COMCTPHUICCKUX TCOPEM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA MIPSAMOYTOJIBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MEJIMaHbI, IPOBEAEHHON K THUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUN
r€OMETPUYECKHX 3a/1a4.

Onpenensars napamuieIbHOCTh MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymias. OnpeaensiTe napamuiebHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOAHUMN
OT TOYEK OJHOU MPSIMOM O TOUEK IPYTrOU MPSIMOU.

Pemate 3aaun Ha KeT4aToi Oymare.

[IpoBOAUTH BHIYMCIEHUS U HAXOIUThH YUCIOBbIE U OYKBEHHbIE 3HAUEHHUS YTJIOB B
F€OMETPUYECKUX 3a/1a4aX C UCIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB yIJIOB, 0Opa30BaHHBIX IIPU NEPECEUEHNUHN JBYX



napaJiyieIbHBIX IPSIMBIX CeKyliel. Pemars npakTuueckue 3aaun Ha HaXOXKJIECHUE
yTJIOB.

BJ'I&I[CTL IMOHATHUCM I'COMCTPUICCKOIO MECTa TOYCK. YMeTtb OIIpCACIIATH 6I/ICCCKTpI/ICY
yrijiia u CCpCI[PIHHLIﬁ MNCPIHCHINUKYJIAP K OTPE3KY KaK I'COMCTPHUICCKUC MCCTA TOYCK.

DopMyIUpPOBATH ONPEACICHUS OKPY>KHOCTU U KpyTa, XOPJbl U JUaMETpa
OKPYHOCTH, MOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA IIPU
pelIeHnY 3a1a4.

Bianets NoHATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€ uentp. [lonb3oBarbes pakTamu 0 TOM, UTO OMCCEKTPUCHI YITIOB TPEYTOJIbHUKA
IIEPECEKAOTCS B OAHOM TOUYKE, U O TOM, YTO CEPEINHHBIE MTEPIICHIUKYIISPHI K
CTOPOHAM TPEYTOJIbBHUKA IEPECEKAIOTCSA B OJJTHOM TOUKE.

Branets noHsTHEM KacaTeIbHON K OKPYKHOCTH, MTOJIB30BATHCS TEOPEMOM O
MIEPIICHINKYJISIPHOCTH KacaTeJIbHOW U pauyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonp30BaThCA MPOCTEUIIMMH T€OMETPUYECKUMU HEPABEHCTBAMH, IOHUMATh UX
MPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHE MOCTPOCHUS C IOMOIIBIO IUPKYJIIS U
JINHEUKH.

IIpeomemmbnle pezyiomamaol 0C60CHUS RPOZPAMMBL YUEOHO20 KYPCA K KOHUY
00yuenus ¢ 8 Knacce.

Pacrio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, [0JIb30BATHCS UX
CBOWCTBAMU IPU PELICHUU F€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKHU NIEPECEUCHUS MEIMaH TPEYroJibHUKA (IIEHTpa Macc) B
pelLIeHnu 3a1a4.

Braners nonsTueM cpenHen JMHANA TPEYTOJbHUKA U TPAIlCLIUU, IIPUMEHATD UX
CBOWCTBA IPU PELICHUH reoMeTpruyecKkux 3aaad. [lons3oBaTbes Teopemoit Paneca u
TEOPEMOM O NMPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATD UX U1 PELICHUS
IIPAKTUYECKUX 3a/1a4.

[IpuMeHATh NPU3HAKU TOJI00US TPEYTOJIBHUKOB B PEIIEHUU T€OMETPUUECKUX 3a1au.

[Tonb3oBaTbesa Teopemoit [Tudaropa 115 perieHrs reoMeTpUuYecKUX U MPAKTUYECKUX
3ana4d. CTpOUTh MAaTEMATHYECKYIO MOJIENb B IPAKTUYECKUX 3a]a4ax,
CaMOCTOSTENIEHO IPOBOJAUTH YEPTEK U HAXOAUTH COOTBETCTBYIOILUE JUIUHBI.

Brnanets NoHATUSAMU CUHYCA, KOCUHYCA U TAHTE€HCA OCTPOTO yriia MPsSIMOYTOJbHOTO
TpeyrojabHukKa. [101630BaThCSl STUMH MOHITUSIMU JIJIS1 PEIIEHUS TPAKTUYECKUX 3a7a4.



BoruucisaTs (pa3iuyHbIMU CIOCOOaMU) IUIOIIA/Ib TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX (GUTYp (TIOJB3YACH, TA€ HEOOXOIUMO, KATbKYJISITOpOoM). [IpuMeHsTh
MOJIYYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

BiiageTs NOHATUSAMU BIIMCAHHOTO U LEHTPAIBHOIO YTJIa, UCII0JIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIaX, YIJIaX MEXAY XOpJaMu (CEeKYIIUMHM) U yTiie MeXAy KacaTelIbHON
Y XOPAOHW IIPU PEIIEHUN T€OMETPUUECKUX 3aay.

BJ'I&I[CTL ITOHATHUCM OIIMCAaHHOI'O tIGTI)IpéXyI‘OJII:oHI/IKa, IMPUMCHSATDH CBOMCTBA
OIMMCAHHOI'O quBIpéXYFOHLHI/IKa ITIpHu pCIICHUU 3a1a4.

[IpuMeHSTH NOJy4EeHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKHUE MOJIEIH
I 3a/1a4 peabHOM KU3HHU U TPOBOAUTH COOTBETCTBYIOIINE BHIYHCICHUS C
OPUMEHEHUEM OO0 U TPUTOHOMETPUH (I10JIb3YACH, TJIe HEOOXOANMO,
KQJIbKYJIITOPOM).

IIpeomemmule pe3yiomamaol 0C60CHUS RPOZPAMMDBL YUEOHO20 KYPCaA K KOHUY
ooyuenus ¢ 9 Knacce.

3HaTh TPUTOHOMETpUUECKUE (YHKIIUUA OCTPHIX YTIIOB, HAXOIUTh C UX MOMOIIIBIO
Pa3JIMYHbBIC AJIEMEHTHI TPSIMOYTOJIBLHOTIO TPEYTOJIbHUKA («PEILICHUE MPSIMOYTOJIBHBIX
TPEYTrOJILHUKOBY). HaXxouTh (C MOMOIIBIO KATbKYJSTOPA) JJIMHBI U YTIIbI JJIsI
HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThes popmyiaMu MPUBEEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXIECTBOM JIJIs1 HAXOXKJICHUS COOTHOLLICHUN MEXKY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUUISI HAXOXKACHUS PA3JIMYHbBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSATh UX MPU
pPELIEHNH T€OMETPUYECKUX 3a7a4.

Bnanets noHsTHSIMU TpeoOpa30BaHus MOA00MS, COOTBETCTBEHHBIX DJIEMEHTOB
mo00HBIX (uryp. [Tonb30BaThCS CBONCTBAMHU MOA00MS TPOU3BOIHHBIX QUTYD,
YMETh BBIUUCIISAT JUTMHBI 1 HAXOUTh YTl Y TOJOOHBIX Guryp. [[puMeHsTH
CBOMCTBA MOI00US B MIPAKTUYECKUX 3a/ladaxX. Y METh MIPUBOAUTH MPUMEPHI MOJ00HBIX
buryp B OKpy>Karoiem MHpe.

[Tonp30BaThCA TEOPpEMAaMH O MMPOU3BEAECHUN OTPE3KOB XOP/, O MPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaJ[paTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOpAMU, TOHUMATh UX TECOMETPUUSCKUN 1 (PU3UUECKHUIA CMBICI,
OPUMEHSTh UX B PEUICHUU T€OMETPUUECKUX U Pu3nyeckux 3aaad. [[puMeHsTh
CKQJISIPHOE MPOU3BEAEHNE BEKTOPOB JJIsI HAXOXKIAEHUS IJIMH U YTJIOB.



[Tonp3oBaThCs MCTOAOM KOOPIWHAT HA INIOCKOCTHU, IIPUMCHATH €T0 B PCIICHUN
ICOMCTPHUUCCKUX U IMPAKTHYCCKUX 3a1a4.

Biianers NOHATUAMU HNPABUIBHOIO MHOTOYTOJIbHUKA, JNIMHBI OKPYKHOCTH, JIJIMHBI
IYTA OKPYXKHOCTH Y PaJMaHHOM MEPHI YIJIa, YMETh BBIYMCIIATH IUIOMIAb KPyra U €ro
yacTer. [I[puMeHATh 1oy4YeHHbIE YMEHHS B IIPAKTUYECKUX 3a/1a9aX.

HaxoauTs ocu (UM LEHTPBl) CAMMETPUHU QUTYP, TPUMEHATDH JBHKEHUS TIIOCKOCTH B
MIPOCTENIINX CITyYasix.

[IpuMeHATh OoTy4YeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTUYECKHE MOJEH
JUISL 337a4 PEAIbHOW KU3HH U ITPOBOJIUTH COOTBETCTBYIOIINE BBIUNCIEHUS C
MIPUMEHEHUEM NTOI00MS U TPUTOHOMETPUYECKUX QYHKUUN (TIOJIb3YSCh, TE
HEO00XO0JIUMO, KAIBKYJISITOPOM).

Pabouasi nporpamma yue6Horo kypca «BeposiTHOCTh M cTaTHCTHKA» B 7-9
KJIaccax (majee COOTBETCTBEHHO — MPOrpaMMa y4eOHOro kypca «BeposiTHOCTb U
CTATHCTHKA», Y4eOHBIH KYPC).

Hoacnumenvnan 3anucka.

B coepemennom yughposom mupe 6eposmuocms u cmamucmuxka TpuoopeTaroT Bcé
OOJIBIITYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUS IPAKTUUECKUX MPUIIOKEHHM, TaK H UX
poiu B 00pa30BaHNU, HEOOXOAMMOM KaXXI0My 4esoBeKy. Bo3pacraer uncio
npodeccuii, npu oBaIEHUN KOTOPBHIMU TpeOyeTcst Xopoiias 6a30Bast MOJArOTOBKA B
00J1aCTH BEPOSITHOCTH U CTATUCTHKHU, TaKas MOJATOTOBKA BasKHA JUIsl TPOAOTKEHUS
o0pa3oBaHus U ISl YCIIEITHOM MpodheCcCHOHANTBHON Kapbephl.

Kasx b1t 4emoBek MOCTOSIHHO MMPUHUMAET PEIICHUS Ha OCHOBE MMEIONITUXCS Y HETO
JTaHHBIX. A 1711 000CHOBAHHOTO TIPUHSTHUS PEIICHUS B YCIOBUSAX HEIOCTATKA WU
n30bITKa MHQOPMALIK HEOOXOAMMO B TOM YHCJIE XOPOIIIO C(HOPMUPOBAHHOE
BEPOSTHOCTHOE M CTATHUCTHYECCKOE MBIIICHHE.

NMeHHO 103TOMY OCTPO BCTaJIa HEOOXOAUMOCTH CPOPMHUPOBATH Y 00YUIAIONITUXCS
(YHKIIMOHATIBHYIO TPaMOTHOCTh, BKITIOYAIONIYIO B C€0s B KAYECTBE HEOTHhEMIIEMO
COCTABJISIFOIIEH YMEHHE BOCTIPUHUMATD U KPUTUYECKH aHATTM3UPOBATh HH(DOpMAITHIO,
NPEICTABICHHYIO B Pa3IMYHBIX (pOpMaxX, MOHUMATh BEPOSATHOCTHBIN XapaKTep
MHOTHX peaJbHbIX MPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOANUTH POCTEHIINe
BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4€OHOM Kypce C OCHOBHBIMHU MPUHITUTIAMHU cOOpa, aHAIHM3a U
IPEICTABIICHUS JTJAHHBIX U3 Pa3IMYHBIX cep KU3HU 00IIeCTBa U TocyaapcTBa
nprOOIIaeT 00yJaroNIMXCs K 0OIIECTBEHHBIM HHTepecaM. V3yueHne ocHOB
KOMOWHATOPHUKH Pa3BUBACT HABBIKK OpPTaHHU3aIlMU Tiepedbopa u moacyETa yncia



BApUAHTOB, B TOM YHCJIE B IPUKJIAJHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maéT MaTeMaTUdeCKuii PyHIaMeHT 1l JopMUPOBAHUS KOMITETCHITUN B
obnactu nHGOPMATHKY U TTUGPOBBIX TEXHOIOTHH. [Ipn U3yueHnn CTaTUCTUKA U
BEPOSITHOCTU 00OTaIIAIOTCs IPEICTABICHUS 00YUYaOIUXCs O COBPEMEHHON KapTUHE
MHpa ¥ METOJIaX €T0 MCCIeI0BaHMUs, (GOPMHUPYETCS TOHUMAHUE POJIM CTATUCTHKHU KaK
MCTOYHHKA COLUATILHO 3HAYMMOUN MH(POPMALIUU U 3aKJIa/IbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIJIEHHUS.

B coomsemcmeauu ¢ danHviMu yeasimu 6 CMpyKmype npocpammol yueOHo2o Kypca
«Beposamuocmo u cmamucmuka» 0CHOBHO20 00ue20 00pPaA3068aHUs BblOEIeHbl
credyrowue cooepicamenbHo-memooudeckue aunuu. «llpedcmasnenue OaHHbIX U
onucamenbHas CMmamucmukay, « Beposmuocmuy, « dnemenmsi KOMOUHAMOPUKUY,
«Beedenue 6 meopuro epaghosy.

Copepxanue muauu «lIpencraBneHre JaHHBIX U ONMKCATENbHASI CTATUCTHKAY CIYXKUT
OCHOBOM 1151 pOPMUPOBAHUS HABBIKOB PabOThI ¢ UH(POpMALMEN: OT YTEHUS U
UHTEpIpeTalny NHPOpMaIUH, IPEICTAaBICHHON B TabauIax, Ha uarpaMMax u
rpadukax, 10 coOopa, MpeACTaBICHUS U aHAIN3a IAaHHBIX C UCIIOJIb30BaHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHK CPEIHHUX U pacceuBaHus. PaboTas ¢ maHHBIMH,
oOyuaroluecs: yyaTcsi CYUThIBATh U MHTEPIPETUPOBATH JJaHHbBIE, BbIIBUTATD,
apTyMEHTHUPOBATh U KPUTHKOBATH MPOCTEUIIINE TUTIOTE3bI, PA3MBIILISATH HaJl
(pakTOpamMu, BHI3bIBAIOIIMMHU U3MEHYMBOCTD, U OLIEHUBATh UX BIUSHUE HA
paccMaTpuBaeMble BETUYMHBI U ITPOLIECCHI.

NHTYUTHBHOE ITPEACTABIECHUE O CIIyYaWHOW U3MEHYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEN Y TEHJICHIIMM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YYEHUS
TEOPUH BEPOATHOCTEU. bosblioe 3HaUeHrEe UMEIOT IPAKTUYECKUE 3a1aHus, B
YaCTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMUA MOJEIISIMH.

[ToHsiTHE BEPOSITHOCTH BBOJIUTCS KaK Mepa MpaBaONoA00us CIly4alHOTO COOBITHSI.
[Tpu nzydyenunn yyeOHOro Kypca oOyqaronifecs: 3HaKOMsITCS C MPOCTEHIIIMMHU
METOAAaMU BBIYMCIICHUS BEPOSITHOCTEN B CIy4YalHBIX SKCIIEPUMEHTAX C
PABHOBO3MOYXHBIMU 3JIEMEHTAPHBIMUA UCXOJAaMHU, BEPOATHOCTHBIMU 3aKOHAMU,
MO3BOJISIIOLIMMU CTABUTh U PEIIaTh 00Jiee CI0KHbIE 3aaun. B yueOHbIl Kypc BXOIAT
HavyaJbHbIE IPEACTABICHHUS O CIIy4YalHbIX BEJINYNHAX U UX YUCIIOBBIX
XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCyIeCTBISETCS 3HAKOMCTBO 00YYarOIIUXCs C
MHOECTBaMHU U OCHOBHBIMU ONIEpallMAMH HaJ MHOKECTBAMH, PACCMATPUBAIOTCS
IpUMEpPBI IPUMEHEHHUS I PELIECHUS 331124, a TAKYKE UCIIOJIb30BaHUA B IPYTUX
MaTEMaTHUYECKUX Kypcax U yueOHbIX MpeAMETaXx.



B 7-9 knaccax uzyuaemcs yuebHulil Kypc « Bepoamuocme u cmamucmukay, 8
Komopblil 6x00am pazoenvl: «llpedcmasnenue 0aHHbIX U ONUCAMENLHASL
cmamucmuxay, « Beposmnocmoy, «Qnemenmol kombunamopuxuy, «Beedenue 6
meoputo 2pagosy.

OO111ee yucIo YacoB, pEKOMEHIOBAaHHBIX JUIsl U3yUeHUs y4eOHOIro Kypca
«BeposiTHOCTD U cTatucTHKa», — 102 daca: B 7 kinacce — 34 yaca (1 gac B Hezeno), B
8 kimacce — 34 gaca (1 yac B Henento), B 9 kiacce — 34 vaca (1 gac B Heero).

Cooeporcanue odyuenus ¢ 7 Knacce.

[IpeacTaBienue NaHHBIX B BUE TaOIMII, TUarpaMm, rpadukoB. 3anojHeHne TabJIuIl,
YTEHUE U MOCTPOEHUE Juarpamm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTrOBbIX). UTeHue
rpauKOB peasibHBIX MPOoIeccoB. M3Bneuenue nudopmalu u3 guarpaMm 1 TaOJIuil,
HCTIOJIb30BAaHUE U UHTEPIIPETALMS JaHHBIX.

OnucatenpbHast CTaTUCTHKA: cpe/iHee apudmeTnyeckoe, MeInaHa, pa3Max,
HanOoJIbIIICe M HAUMEHBIIIEE 3HAUCHHS HAaOOpa YHCIIOBBIX JJAaHHBIX. [IpuMepsI
CIIly4YaliHOM U3MEHYHMBOCTH.

Cry4yaliHbIN SKCIIEPUMEHT (OIIBIT) U ciy4daiiHOe coObITHE. BEpOATHOCTH U YacToTA.
Ponb ManoBeposITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJE U B
oOmectBe. MoHeTa U UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmuna, pedpo. Crenens BepmmHbl. Yucio pédep u cymmapHasi CTETICHb
BepivH. [IpencraBnenue o csznoctu rpada. [enu u mukisl. [Iytu B rpadax.
O6xon rpada (sinepos nyTth). [Ipencrarienue 06 opueHTUPOBAHHOM rpade.
Pemenue 3aau ¢ noMouibio rpados.

Cooeporcanue 00yuenus ¢ 8 Knacce.
[IpeacraBnenue naHHBIX B BUAE TaOJIUIl, 1UarpamMmm, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOKECTBA, OJAMHOXKECTBO. Onepanuu HaJl MHOKECTBAMU:
o0beIMHEHUE, IepecedeHure, qonoHeHre. CBOMCTBA omnepaluii HaJl MHOXXECTBaMHU:
MIEPEMECTUTENBHOE, COYETATENBHOE, PACIIPEICIIUTEIBHOE, BKIIFOUEHHUS.
Ucnonb3oBanue rpaduueckoro mpeAcTaBISHUs] MHOYKECTB JJIsl OMTMCAHUS pPealbHbIX
MIPOLIECCOB U ABJICHUM, IPU PELIEHNUN 3a]1a4.

N3mepenne paccenBanus naHHbIX. [lucnepcust U cTaHIapTHOE OTKIOHEHUE
YHUCJIOBBIX HA00POB. JlnarpaMma paccemBaHus.

DneMeHTapHble COObITUSA cydailHOTOo onbiTa. Cinyyalinbie coObITHs. BeposaTHocTn
coObITUN. OTBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSAMU. CllydaiHbIi



BbI0OD. CBSA3b MEXIAY MaJOBEPOATHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITUSAMMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBO#CTBA ACPEBBEB: CIMHCTBEHHOCTD IYTH, CYIIECTBOBAHUE BUCSIUCH
BEPIIHHBI, CBSI3b MKy YUCIIOM BEPIIUH U yucioM péoep. [IpaBmiio yMHOKEHUS.
Pemenne 3amau ¢ moMorisio rpados.

[IpotuBonosnoxHeie coobiTHs. narpamma Oinepa. O0beIMHEHHE U NTEPECEUECHHE
coosiTuii. HecoBMecTHBIC COOBITHS. DOpMyJia CI0KEHHUSI BEPOSATHOCTEH. Y CIIOBHAS
BepossTHOCTH. [IpaBuno ymuoxenusi. HezaBucumeie coositus. [IpeacraBnenue
JKCIIEPUMEHTA B BUJE AcpeBa. Penenne 3a1a4 Ha HaX0KICHUE BEPOSITHOCTEN C
MOMOIIBIO JIEPEBa CIYYalHOTO SKCIEPUMEHTA, JUarpaMmm Jiliepa.

Cooepoicanue ooyuenus ¢ 9 knacce.

[IpeacraBienye NaHHbBIX B BUAE TaOIUL], 1UarpamMmm, rpa)uKoB, UHTEPIPETALIHS
JNaHHbIX. YTeHUe U MOCTpoeHue Tabull, AUarpaMm, rpa)uKoB MO peabHbIM
JAHHBIM.

HGPGCTaHOBKI/I )51 q)aKTOpI/IaJI. CoueTaHus ¥ YHUCJIO COUCTAHUM. TpGYFOHBHI/IK
ITackans. Pemenue 3ada4d ¢ UCII0JIb30BAaHHUCM KOM6I/IHaTOpHKI/I.

['eomerpuyeckas BepossTHOCTh. Ciy4aiiHbIN BHIOOP TOUKHU U3 (DUTYPHI HA TIIOCKOCTH,
U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanue. Ycnex u Heynada. Cepust UCIIBITaHUN 10 iepBoro ycnexa. Cepus
ucneiTannii bepaysm. BepostHoCTH cOOBITHIA B cepyu UCTIbITaHU bepHyu.

CiydaiiHas BEIMYMHA U PACTIPEIECIICHUE BEPOSITHOCTEN. MaTeMaTHiecKoe 0KUIAHUE
u pucnepceus. [Ilpumepsl MaTeMaTHUYECKOTO OKHUIAHUS KaK TEOPETUUECKOTO CPEITHETO
3HAYCHUS BEJIMYMHBI. MaTeMaTu4eCcKoe OKUIAHUE U TUCIIEPCUS CITyYanHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUM bepHyny.

[Tonsitue o 3akoHe 60X yucen. 3mMepeHne BepoITHOCTEN C TOMOIIBIO YaCTOT.
Ponp v 3HaueHMe 3aKOHA OOJIBIITUX YKCET B IPUPOJIC U OOIIECTBE.

IIpeomemmuwie pe3yiomamasl 0C60€HUS RPOZPAMMBL YUEOHO20 KypPCa
«Bepoamnocms u cmamucmuxay.

Ilpeomemmuvie pe3ynbmamaol 0C860EHUA RPOCPAMMBL YUEOHO20 KYPCa K KOHUY
o0yuenus ¢ 7 Knacce.

Yutath HHPOPMAIIHIO, MPEJCTABICHHYIO B TAOJIUIIAX, HA TUarpaMMax, PEACTaBISITh
JAHHBIC B BUJE TaOJIUI], CTPOUTH TUArPaMMBbI (CTOJIONKOBBIE (CTOIOYATHIE) U
KpYTOBBI€) IO MacCUBaM 3HAYCHUM.



OnuckIBaTh U UHTEPIPETUPOBATH PEATIbHBIE YUCIIOBBIC JIaHHBIE, PEICTABJICHHBIC B
TabauIax, Ha AuarpaMmax, rpadukax.

Hcnomnb3oBarth ML OITMCAHUA OJAHHBIX CTATUCTHYCCKUC XAPAKTCPUCTUKH: CPCIHECC
apI/I(bMCTI/I‘{eCKOG, MCAHaHa, HanOOJIbIIIee 1 HAUMCHBIIICE 3HA4YCHUA, pasMax.

Nmethb npeacTaBieHue o caydyalHOM M3MEHUYMBOCTH HA IPUMEPax 1IeH, PU3NUECKUX
BEJIMYMH, aHTPOIIOMETPUUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O CTATUCTUYECKOMN
YCTOWYHUBOCTH.

IlIpeomemmnie pe3yiomamol 0C60EHUA RPOPAMMBL YUEOHO20 KYPCA K KOHUY
00yuenus ¢ 8 Knacce.

N3BnekaTs u mpeodpa3oBbIBaTh HHGOPMAIIUIO, TPEACTABICHHYIO B BUJIE TAOIMII,
auarpamm, rpauKoB, MPEICTABIATh JaHHbBIE B BUJIE TaOJIUIl, TuarpaMM, rpauKoB.

OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX MTOKA3ATENEH: CPETHUX 3HAUCHUHN
1 Mep pacceuBaHus (pa3max, TUCIEPCUs U CTaHAAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThI UMCIIOBBIX 3HAYEHUM U YaCTOTHI COOBITHI, B TOM YHUCIIE TIO
pe3yibTaTaM U3MEPEHUN U HAOII0ICHUM.

HaxonuTtb BEpOSTHOCTH CITy4ailHBbIX COOBITHI B OIBITaX, 3Hasl BEPOATHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YUCIIE B OMbBITAX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSMHU.

Hcnonb3oBath rpadguueckue MOJIETHU: AEPEBO CIIYy4alHOTO IKCIIEPUMEHTA,
quarpamMMsbl Dilliepa, YMciaoBas mpsmasi.

OHepI/IpOBaTI:: IMOHATUAMU: MHOKECTBO, ITIOJMHOKCCTBO, BBIIIOJIHATDL OIICPpAllN HA
MHO>KCCTBaAMM.: O6’beI[I/IHCHI/IC, MEPECCUCHUC, NOIMOJIHCHHUEC, IICPCUNUCIIATD 9JICMCHTDBI
MHOKCCTB, IIPUMCHATDH CBOMCTBA MHOECTB.

Hcnonp3oBath rpaduaeckoe MpeACcTaBICHIUE MHOXKECTB U CBSI3EH MEXITy HUMU JIsI
ONMCAHUS MPOLIECCOB U SIBJICHUM, B TOM YKCJIE IPU PELICHUH 33/1a4 U3 IPYTHUX
y4e€OHBIX MPEMETOB U KYPCOB.

IIpeomemmnie pe3yiomamaol 0C60EHUA RPOPAMMDBL YUEOHO20 KYPCA K KOHUY
ooyuenus ¢ 9 knacce.

N3Bnekats 1 IpeoOpa3oBhIBaTh HH(DOPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHMKAX B BUE TaOIUI, TUarpamm, rpaduKoB, MPEACTABIAThH TaHHBIC B BUJIC
Ta0IuIl, AUarpamMm, rpaukoB.



Pemars 3a1a491 OPraHu30BaHHBIM HCpC60pOM BApPHUAHTOB, a4 TAKIKC C
HCIIOJIb30BaHHUCM KOM6I/IHaTOpHI>IX ImpaBuJI 1 MCTOOOB.

Hcnonb30BaTh onucareibHbIC XAPAKTCPUCTHUKHU OJIAA MaCCHUBOB YHUCJIOBBIX NAHHBIX, B
TOM YHUCJIC CPCOAHUC 3HAYCHUA U MCPBI PaCCCUBAHUA.

HaxonuTth 4acTOThl 3HaUYE€HUN U YaCTOTHI COOBITHSI, B TOM YHCJIE MTOJIb3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOII0ICHUN.

HaxoauTb BEpOSTHOCTH ClTydyallHbIX COOBITUI B U3YUYEHHBIX OINbITaX, B TOM YHCIIE B
OMbITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPUSIX UCIIBITAHUH J10
IIEPBOrO YCIIEXA, B CEPUSIX UCIBITAHUN bepHyuin.

HNmetsn MMpcaACTaBJICHUC O cnyqaﬁHoﬁ BCIIMYHWHC U O paCIIpCACICHUU BGpOHTHOCTGﬁ.

NmeTs mpeacTaBieHrue 0 3aKOHE OOJIBIIUX YUCEN KaK O MPOSBICHUN
3aKOHOMEPHOCTH B CIyYalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCET B
MPUPOJE U OOIIECTBE.

TEMATHUYECKOE IINTAHUPOBAHHUE

5 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue
(undpossbie)
n/ | pasgeaoBuTeM | Bcer | KonTpoabu IMpakTHyeck
o0pa3zoBaTe/ibHbIE
n NMporpaMmMsbl 0 ble padoThI ue padoTsl
pecypcbl
Harypanbnsie
qHpcIa. bu6anoreka LIOK
1 JlewicTBusI ¢ 42 2 0 https://m.edsoo.ru/7f4131
HaTypaJIbHBIMU ce
YUCTIaMHA
Harnagnas
reoMeTpus but6mmoreka [IOK
2 ) 12 0 2 https://m.edsoo.ru/7f4131
Jluauu Ha ce
IUIOCKOCTHA o
OOBIKHOBEHHEBIC bubnmotexa LIOK
3 45 2 4 https://m.edsoo.ru/7f4131
npobu ce
Harnagnas
COMETDHS bubmuorexa [{OK
4 PHA- 10 0 1 https://m.edsoo.ru/7f4131
MHoroyroiasHu ce
KA o
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TlecsTranbe bu6nmoreka [IOK
5 34 2 2 https://m.edsoo.ru/7f4131
npobu
ce
Harngannas
COMCTDHS bubnunorexa LIOK
6 PHL. 8 0 1 https://m.edsoo.ru/7f4131
Tema u purypsr ce
B [IPOCTPAHCTBE o
ToBTODeHME I bubnunorexa LIOK
7 p 10 1 1 https://m.eds00.ru/7f4131
000011IeHE co
OBIIEE
KOJIMYECTBO
YACOB I10O 161 ! 1
ITPOI'PAMME
6 KJIACC
N HaumenoBann | KosnmdecTBo yacon DJIeKTPOHHbBIE
n/_ € pa3aeJioB U B K n (uudposbie)
Tem cer OHTPOJIBH PaKTHYeCK 0BpasoBaTEBHbIC
n 0 ble padoThl ue padoTbl
NMpOrpamMmbl pecypcsl
HaTvpaisHbLe bubmmoteka IIOK
1 yP 29 1 0 https://m.edsoo.ru/7f4147
qpciia
36
Harngannas
FCOMETDIS bubnuoreka [{OK
2 pH. 7 0 0 https:/m.eds00.ru/7f4147
[Ipsmbie Ha 36
ILJIOCKOCTH T
bubmmoteka IIOK
3 Hpobwu 30 1 1 https://m.edsoo.ru/7f4147
36
Harsanaas bubnunorexa LIOK
4 TeOMETPHS. 6 0 1 https://m.edsoo.ru/7f4147
Cummerpus 36
BhIDasKeHIS bubmuoreka [{OK
5 p 6 0 0 https://m.eds00.ru/7f4147
OyKkBaMu
36
Harngannas
COMCTDHS but6mmoreka [IOK
6 pHA. 14 1 1 https://m.edsoo.ru/7f4147
®urypsl Ha 36
IUIOCKOCTH =
TONOKITCILH bubmuoreka [{OK
7 38 1 0 https://m.edsoo.ru/7f4147
ple U 36
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https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

OTpUIATEIbHbIC
qucia
[IpencrasicHue bubnmoreka [JOK
8 6 https://m.edsoo.ru/7f4147
AHHBIX
36
Harnannas
reoMeTpusl bubnuorexa [IOK
9 . 9 https://m.edsoo.ru/7f4147
@urypsl B 26
MPOCTPAHCTBE =29
[ToBTOpEHME,
00001IcHHE bubnnorexa [{OK
10 ’ 20 https://m.edsoo.ru/7f4147
cUCTEMATH3AIN 36
A o0
OBIIEE
KOJMYECTBO 165
YACOB I10

I[TPOT'PAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

7 KIIACC

ITPOTPAMME

Ne HaumenoBann KosinyecTBo yacoB DJIeKTPOHHbIE
© | e pa3/iesioB H (uudposbie)
n/ Bcer Konrpoabsnsl  IIpakTHyeck
TeM o0pa3oBaTejibHbIE
n 0 e padoThlI ue padboTsbl
NMPOrpaMmblI pecypcesbl
Yucna n
S — bubnunorexa LIOK
1 ] 25 1 https://m.edsoo.ru/7f415b
PanuonanbHblie 9P
qrcia -
bubnuoreka [{OK
Anreb
2 fIredparieck 27 1 https://m.edso0.ru/7f415b
1€ BBIPAKCHHUS 90
VDaBHCHMS 1 bubnuoreka [{OK
3 P 20 1 https://m.eds00.ru/7f415b
HEPaBEHCTBA 90
Koopaunarsl n bubmmoreka [JOK
4 rpaduKy. 24 1 https://m.edsoo.ru/7f415b
OyHKIIH 90
ToBTODeHME I bubnuoreka [{OK
5 P 6 1 https://m.edso00.ru/7f415b
000061IeHNE 90
OBIIEE
KOJIMYECTBO
YACOB IIO 102 > 0



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

8 KUIACC

Ne HaumenoBann KounuyecTBo 4acos JJIeKTPOHHbIE
© e pa3/iesioB H (mudposbie)
n/ Bcer Kourpoubnbl  IIpakTuyecku
TeM odpa3oBaTejibHbIE
1| 0 e padoThl e padoThbl
NpOrpamMmbl pecypchl
;IS;E?;;HM. bubmuoreka [JOK
1 15 https://m.edsoo.ru/7f417a
KBagparusie 8
KOpHH
Yucna u
BBIYMCIICHHSL. bu6mmoreka [IOK
2 CrermeHs ¢ 7 https://m.edsoo.ru/7f417a
EITBIM 8
IoKa3arelieM
ijgi?g;;:}el;; bu6mmoreka [IOK
3 . 5 1 https://m.edsoo.ru/7f417a
KBanpatublii 8
TPEXUWICH
e
4 15 1 https://m.edsoo.ru/7f417a
Anrebpanyecka P
s IpoOb _
z:;:;:;lg: bubmuorexa [JOK
5 15 1 https://m.edsoo.ru/7f417a
KBagparusle 8
ypaBHEHUs
Ypancunn Bsorera LIOK
6 13 https://m.edsoo.ru/7f417a
CucreMbl P
YpaBHEHUU -
VYpaBHeHMs U bubnuorexa [IOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
Hepasencrsa f8
OyHKIUN. bubnnorexka [JOK
8 OcCHOBHEBIC 5 https://m.edsoo.ru/7f417a
TOHSTUSA f8
DyHKIMH. bubnuoreka [IOK
9 Yucnosbie 9 https://m.edsoo.ru/7f417a
GyHKIHH f8
ToBTopeHHe 1 bu6mmorekxa [IOK
10 6 1 https://m.edsoo.ru/7f417a

00001IeHNE

8



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

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102



9 KIIACC

[TPOTPAMME

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne | HaumenoBanue
(undposbie)
n/ pa3aeyioB U TeM Bcer = Kontpoabn IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NPOrpamMMsl 0 ble padoThI ue padoThl
pecypchl
Yucna u
S — bubmuoreka [JOK
1 . i 9 https://m.edsoo.ru/7f419
JlelicTBUTEbHBIC 408
qucia o
YpaBHeHus U
HEPaBEHCTBA. bubnnoreka [JOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOM dog
MepeMEHHON
VYpaBHe
Hep :;H}ZIE; bu6mmorexa [IOK
3 P ' 14 1 https://m.edsoo.ru/7f419
Cucremsl
y dog
ypaBHEHU
VYpaBHeHus u bubnnoreka [HOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencraa do8
bu6mmoreka [IOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f419
dog
YucnoBsie bu6mmoreka [JOK
6 MOCJIEI0BATEIBLHO 15 1 https://m.edsoo.ru/7f419
CTH do8
IToBTOpEHME,
o 6;;;;;:; bu6mmoreka [IOK
7 ’ 18 1 https://m.edsoo.ru/7f419
cUCTEeMaTH3aIus 408
3HAHUU -
OBIIEE
KOJIMYECTBO
6 0
YACOBIIO 102



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

TEMATHYECKOE IINTAHUPOBAHMUE 110 AJI'EGPE

I[TPOTPAMME

7 KIIACC
N HaumenoBanu KoJsimyecTBo yacoB DJIeKTPOHHbIE
© | epa3iesoB H (uudposbie)
n/ Bcer Konrpoabnbl  IIpakTuyeckun
TeM o0pa3oBaTe/IbHbIE
n 0 e padoThlI e padoThlI
NPOrpaMMbl pecypchl
IIpocreiimme
re€OMETPHUECKU
e purypsl u ux bubmumorexa [IOK
1 CBOICTBA. 14 1 https://m.edsoo.ru/7f415e
Wsmepenue 2e
r€OMETPHUECKU
X BEJIMYUH
bubmuorexa [JOK
2 TpeyronbHUKH 22 1 https://m.edsoo.ru/7f415e
2e
[TapannenwHbie
OSMBIC. CYMMA bubnnorexa [HJOK
3 P » O™ 14 1 https://m.edsoo.ru/7f415e
yIJI0B %6
TpeyrojibHUKA -
OKpyXHOCTb U
< by bubnnoreka [JOK
4 Py 14 1 https://m.edsoo.ru/7f415e
I'eomerpuueck 2%e
ue MOCTPOEHUS =
[ToBTOpeEHwUeE, bubnuotexa [JOK
5 000011eHne 4 1 https://m.edsoo.ru/7f415e
3HAaHUH 2e
OBUIEE
KOJIMYECTBO
YACOB I10 68 > 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/ pa3jiejioB U TeEM Bcer KonTpoabn IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NpOrpaMMmel 0 ble padoThI ue padoThl
pecypcbl
YeThIpEXYyrobHA Bubmaorexa ITOK
1 pexyT 12 1 https://m.eds00.ru/7f417
K1
el8
Teopema Paneca
U TEOpeMa o
I on(I: HOHABH bu6mmorexa [IOK
2 poriop 15 1 https://m.edsoo.ru/7f417
BIX OTPE3Kax,
el8
10100HbBIE
TPEYTOJIbHUKHU
[Lnomans.
Haxoxxnenue
rIomaaein bu6mmoreka [IOK
3 TPEYTOJIbHUKOB U 14 1 https://m.edsoo.ru/7f417
MHOI'OYTOJIBHBIX el8
¢uryp. [1nomanu
o1I00HBIX (uUryp
Teopema
u qlfaro - bubmuorexa [JOK
4 P 10 1 https://m.edsoo.ru/7f417
Havaja o18
TPUTOHOMETPHUHU T
Vsl B
OKPY>KHOCTH.
Brucannsie u
OITMCAaHHBIE bu6mmoreka [JOK
5 YETHIPEXYTOJIbHUK 13 1 https://m.edsoo.ru/7f417
n. KacareapHble K el8
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEU
IToBTOpEHME, bubnuotexa [JOK
6 0000meHne 4 1 https://m.edsoo.ru/7f417
3HAaHUH el8
OBIIEE
KOJIMYECTBO
YACOB IIO 68 6 0
[TPOTPAMME



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

9 KVIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposBbie)
n/  pasgeroBuTeM Becer  Koutpoubn IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThbI ue padboThbl
pecypchbl
Tpuronomerpus
. Teopembl
KOCI/III-: COB 1 bubmuorexa [IOK
1 Y 16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. 2
Pemenue T
TPEYroJbHUKOB
[IpeobpazoBanu
e moao0us. bu6nmorexa LIOK
2 MeTtpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2C
OKPYKHOCTH
bubnuoreka [{OK
3 BekTopsl 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBbI Bu6mmoteka [JOK
4 KOOp/JAMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
IIJIOCKOCTH 2C
IIpaBunbHbBIE
MHOTOYTOJIbHUK
u. Jlnuna bubmmoteka IIOK
5 OKPY>KHOCTH U 8 https://m.edsoo.ru/7f41al
IUIOIIA/(h KPyTa. 2c
Beruucnenue
Iomaaei
TBiKerus bubmuoreka [{OK
6 6 https://m.edsoo.ru/7f41al
TIJIOCKOCTH
2c
[ToBTOpEHME,
oGoGwerIe bubmuoreka [{OK
7 ’ 7 https://m.edsoo.ru/7f41al
CUCTEeMaTH3aIH 2c
s1 3HAHU U —
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 0
I[MPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE IINTAHUPOBAHME 110 TEOMETPUUA

I[TPOTPAMME

7 KJIACC
Ne HaumenoBanu KosmuyecTBo 4acos JJIeKTPOHHbIE
© | e pa3/iesyioB H (mudposbie)
n/ Bcer Konrpoabnbl  IIpakTuyeckun
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThlI
NporpamMmbl pecypchbl
[Ipocreiimue
T€OMETPUUYECKH
€ GUTyphl ¥ UX bubnnoreka HOK
1 CBOICTBA. 14 https://m.edsoo.ru/7f415e
H3mepenue 2e
T€OMETPUUYECKH
X BEJIMYMH
bu6mmoreka [IOK
2 TpeyronbHUKH 22 1 https://m.edsoo.ru/7f415e
2e
[TapannenwHbie
DSMBLC. CYMMA bubmuorexa [JOK
3 PAMBIE, €Y 14 1 https://m.edso00.ru/7f415e
yTJIOB %8
TpPEYroJIbHUKA T
OKpY>KHOCTh B
< Py bubmuorexa [JOK
4 YT 14 1 https://m.edso00.ru/7f415e
I'eomeTpuueck %6
He IIOCTPOCHUS T
[ToBTOpEHME, bubnuotexa [JOK
5 00o0mIeHe 4 1 https://m.edsoo.ru/7f415e
3HAaHUH 2e
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/ pa3jiejioB U TeEM Bcer KonTpoabn IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NpOrpaMMmel 0 ble padoThI ue padoThl
pecypcbl
YeThIpEXYyrobHA Bubmaorexa ITOK
1 pexyT 12 1 https://m.eds00.ru/7f417
K1
el8
Teopema Paneca
U TEOpeMa o
I on(I: HOHABH bu6mmorexa [IOK
2 poriop 15 1 https://m.edsoo.ru/7f417
BIX OTPE3Kax,
el8
10100HbBIE
TPEYTOJIbHUKHU
[Lnomans.
Haxoxxnenue
rIomaaein bu6mmoreka [IOK
3 TPEYTOJIbHUKOB U 14 1 https://m.edsoo.ru/7f417
MHOI'OYTOJIBHBIX el8
¢uryp. [Inomanu
o1I00HBIX (uUryp
Teopema
u qlfaro - bubmuorexa [JOK
4 P 10 1 https://m.edsoo.ru/7f417
Havaja o18
TPUTOHOMETPHUHU T
Vsl B
OKPY>KHOCTH.
Brucannsie u
OITMCAaHHBIE bu6mmoreka [JOK
5 YETHIPEXYTOJIbHUK 13 1 https://m.edsoo.ru/7f417
n. KacareapHble K el8
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEU
IToBTOpEHME, bubnuotexa [JOK
6 0000meHne 4 1 https://m.edsoo.ru/7f417
3HAaHUH el8
OBIIEE
KOJIMYECTBO
YACOB IIO 68 6 0
[TPOTPAMME



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

9 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne  HammenoBanme
(undposbie)
n/ pasaearoB u teM Bcecer  Konrpoubn IIpakTH4eck
o0pa3oBaTte/ibHbIE
n NPOrpamMMsl 0 ble padoThI ue padoThl
pecypchl
Tpuronomerpus
. Teopemsbl
KOCI/III{) COB 1 bubnmoreka [JOK
1 4 16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. 20
Perrenune o
TPEYroJIbHUKOB
[IpeobpazoBanu
e nooousl. bu6nmorexa LIOK
2 Mertpudeckue 10 1 https://m.edsoo.ru/7f41al
COOTHOLIEHUS B 2c
OKPYKHOCTH
bubnunoreka LIOK
3 Bekropsr 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBBI bubmuoteka [IOK
4 KOOPJMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
IUTOCKOCTH 2c
[IpaBunpHbIE
MHOTOYTOJIEHUK
u. Jlnuna bubmuorexa [IOK
5 OKPY>KHOCTH H 8 https://m.edsoo.ru/7f41al
IJIoaab Kpyra. 2c
Brruncienne
Iomnaaei
TBiKenus bubnuoreka [{OK
6 6 https://m.edsoo.ru/7f41al
MIJIOCKOCTH
2c
[ToBTOpEHME,
oGoGmeHHe bubnuotexa [JOK
7 ’ 7 2 https://m.edsoo.ru/7f41al
CUCTEMaTH3aIN 2c
s1 3HAHU T _
OBIIEE
KOJIMYECTBO
0
YACOB IIO 68 0
I[MPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE IINTAHUPOBAHME 110 BEPOATHOCTHU U

I[TPOT'PAMME

CTATUCTUKE
7 KJIACC
Ne HaumenoBann KouunvecTBo 4acoB DJIeKTPOHHbIE
© e pa3iesioB H (uudposbie)
n/ Becer  Konrpoabunl  IIpakruyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThl e padoThlI
NMPOrpamMMblI pecypchl
TMpencranenu bu6nmoreka [IOK
1 7 2 https://m.edsoo.ru/7f415f
¢ IaHHBIX dc
OnucarenbHast Bubmrorexa IIOK
2 8 1 https://m.edsoo.ru/7f415f
CTaTHCTHKA
dc
Crvuaiinas bubnuorexa [IOK
3 T 6 1 https://m.edsoo.ru/7f415f
HM3MCHYMBOCTh dc
Bsencuue B bu6nmorexa LIOK
4 TEOPUIO 4 https://m.edsoo.ru/7f415f
rpagoB dc
BepostHocTs 1
qacToTa bubmmoreka IIOK
5 . 4 1 https://m.edsoo.ru/7f415f
CIIy9aiflHOTO dc
COOBITHS =
O06o06mieHue, bubnmorexa LIOK
6 cucTeMaTu3aiu 5 2 https://m.edso0.ru/7f415f
s1 3HAHUM dc
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 >



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

8 KUIACC

[TPOTPAMME

Ne HaumenoBann Koumn4yecTBo 4acoB JJIeKTPOHHbIE
© e pa3iesioB H (mudposbie)
n/ Bcer Kourpoubnbl  IIpakTnyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThl e padoThlI
NMPOrpaMmblI pecypcsl
ToBTODCHMUE bu6mmoreka [IOK
1 P 4 https://m.edsoo.ru/7f417f
Kypca 7 kiacca b2
OnucarenpHast
CTATHCTIKA bu6mmoreka [IOK
2 ) 4 https://m.edsoo.ru/7f417f
PacceuBanue b2
JTAHHBIX T
bubmuorexa [JOK
3 MHoxecTBa 4 https://m.edso0o.ru/7f417f
b2
BepositHOCTB bubnuorexa [JOK
4 CIIy9aifHOTO 6 1 https://m.edsoo.ru/7f417f
COOBITHS b2
BBenenue B bu6mmoreka [IOK
5 TEOPHIO 4 https://m.edsoo.ru/7f417f
rpa¢os b2
Crryuaiinbie bubnuotexa [JOK
6 8 https://m.edsoo.ru/7f417f
COOBITHS
b2
O6o061IEHNE, bu6mmoreka [IOK
7 cHCTeMaTH3aIln 4 2 https://m.edsoo.ru/7f417f
s 3HAHUIi b2
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 !
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9 KJIACC

ITPOTPAMME

Ne HaumenoBan KouuvecTBo 4acoB DJIeKTPOHHbIE

n/- He pa3iesioB u B K - (nudposbie)

I TeM cer OHTpﬁo.JILI-I pax;nqeclc o0pa3oBaTe/ibHbIE
OpOrpaMMbE 0 bie padoThl He padoThl pecypen
ToBTODCHME bu6nmoreka [IOK

1 p 4 https://m.edsoo.ru/7f41a
Kypca 8 Kiiacca 302
OJEMEHTBI bu6nuoreka [IOK
2 KOMOMHATOPHK 4 1 https://m.edsoo.ru/7f41a
u 302
['eomerpuueck bubnmnoreka HOK
3 ast 4 https://m.edsoo.ru/7f41a
BEPOATHOCTh 302
) P— bubnnoreka IIOK
4 6 1 https://m.edsoo.ru/7f41a
beprymn 302
Corvaaiinas bubnnoreka IIOK
5 I 6 https://m.edsoo.ru/7f41a
BCIIMYNHA 302
bubmuorexa [JOK
6 Obobuwerne, 10 1 https://m.edsoo.ru/7f41a
KOHTPOJIb 302

OBIIEE

KOJIMYECTBO

YACOB IIO 34 1 2
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