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HHosicauTeIbHAA 3aNIMCKA
[Iporpamma o maremaruke Ajis  oOydaroruxcst 5—-9 kimaccoB paspaboTaHa Ha
ocHoBe ®I'OC OOO. B nporpamme 1o MaTeMaTUKE YYTEHbI UACH U TIOJIOKEHUS
KoHnenmmu pa3Butus MaTeMaTH4IecKoro oOpazoBanus B Poccuiickoit denepanuu.
[IpeameToM MaTeMaTHKH SBISIOTCS (QyHIAMEHTAIBHBIE CTPYKTYPBI HAIIIETO MUPa —
MPOCTPAHCTBEHHBIE (POPMBI M KOJIMUECTBEHHbIE OTHOIIEHUS (OT MPOCTEUIINX,
YCBaMBAEMBbIX B HETIOCPEICTBEHHOM OIBITE, /10 IOCTATOYHO CJIOXKHBIX, HEOOXOJUMBIX
JUTSl pa3BUTHSL HAYYHBIX U MPUKIIATHBIX UeH). Maremaruueckue 3HaHus
o0ecneunBalOT MOHUMAaHKE MPUHIUIIOB YCTPOMCTBA U UCTIOIB30BAHUS COBPEMEHHOU
TEXHUKH, BOCIIPUATUE U UHTEPHPETAIUIO COLUATIBHONU, SKOHOMHYECKOH,
MOJIMTUYECKON NH(OPMAIUH, TaI0T BO3MOXXHOCTD BBITIOJIHITH PACYETHI U COCTABIISThH
aJTOPUTMBbI, HAXOJIUTh U MPUMEHATH (POPMYJIbI, BIAETh MPAKTUUECCKUMHU MPpUEMaMu
r€OMETPUUYECKUX U3MEPEHUN U TTOCTPOCHUH, YUNTATh HH(OPMAIIUIO, TTPEICTABICHHYIO
B BUJIE€ TA0JIUII, TUATPaMM U TpaQUKOB, )KUTh B YCIOBUSX HEONPEACIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITUH.
N3yuenue maTeMaTuku GOpMUPYET Y O0yUAIOIINXCSI MATEMATUYECKHUI CTHITb
MBIIUICHUS, TTPOSIBIISIOIINICS B ONPECIEHHBIX YMCTBEHHBIX HaBbIKaX.
OOyuaroluecs 0CBauBarOT TaKue MPUEMBI U METOJbI MBILIJICHUS, Kak
UHIYKIUS W ACAYKIHS, 0000IeHNne U KOHKPETU3allHs, aHAJIU3 U CUHTE3,
KJ1accu(ukanus U cucTeMarusalus, abcrparupoBanue U aHajaorus. OObeKThI
MaTeMaTUYECKNX YMO3AKIIOUCHH, MpaBuia UX KOHCTPYHUPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTUYECKHUX TOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHUS
(bopMyapoBaTh, 0OOCHOBBIBATH U JOKA3bIBAThH CYKJICHUSI, TEM CAMBIM Pa3BUBAIOT
JoTUYeCcKoe MblieHue. M3ydenne marematuku odecreunBaet popmMupoBaHue
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUSI U BOCTIMTAHUE YMEHUM
JIeCTBOBATHII03aJaHHBIM aIropuTMaMm, COBEPIIECHCTBOBATh
U3BECTHBIE W KOHCTPYHPOBATh HOBBIE. B mporiecce pemenus 3a1ay — OCHOBOI
y4eOHOH JeSITeIbHOCTU Ha YPOKax MaTEMaTUKHU — Pa3BUBAIOTCS TBOpUECKas U
MPUKJIAHAS CTOPOHBI MbIUIeHUsA. O0yueHrne MaTeMaTuke 1aéT BO3MOKHOCTh
pa3BUBaTh y O0yYAIOUIUXCS TOYHYIO, PAllMOHATIBLHYIO0 U UHPOPMATUBHYIO PEUb,
yMeHUE 0TOMpaTh HauboJee NOIXOIAIIUE A3bIKOBbIE, CHMBOIMYECKUE, rpaduyecKue
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CPEACTBA ISl BBIPAXKEHUS CYKACHUN U HATJISIHOTO UX MTPEACTABIICHHUS.

[Tpu u3ydyeHnn MaTeMaTHKU OCYIIECTBISIETCS 00IIee 3HAKOMCTBO C METOAaMHU
MO3HAHUS JEHCTBUTENBHOCTH, IPEACTABICHUAMHU O MPEIMETE U METOIAX
MaTeMaTUKH, UX OTJIMYMH OT METOJIOB JPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK,
00 0COOEHHOCTSIX MPUMEHCHUS MAaTEeMATHKH JJIS PEIICHUS HAYYHBIX U TPUKIATHBIX
3aay. I IppopuTeTHRIMU LIETIIMHU 00YUYEHHUsI MaTeMaTUKe B 5—9 Kiaccax sIBISIOTCS:
dbopMHpOBaHUE ITEHTPATHHBIX MATEMATHICCKUX TIOHITHH (YUCIIO0, BETUYHHA,
reoMeTpuyeckas Qurypa, nepeMeHHasi, BEpOsITHOCTb, (PYHKIIHS), 00eCTIeUnBAIOLIUX
PEEMCTBEHHOCTh U MEPCTIEKTUBHOCTH MAaTEMAaTUYECKOTO 00pa30BaHUs
00y4JaroImXcs;

MOJIBEICHHE 00YUaIOIIUXCs HA JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KAIOIEeT0 MUpPa, IOHUMaHWE MAaTEMAaTUKH KaK
4acTH O0IIeH KyJIbTypbl YEJIIOBEUECTBA;

Pa3BUTHE UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaromuxcs,
MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATENIbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHUS, UHTEPECa K U3YUEHUIO MAaTEMATHKY;

dbopmupoBaHUe PYHKIIMOHATIBHOW MaTEMaTUYECKON IpaMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSBICHUS MaTEeMaTHYECKUX MTOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEHN B PEaIbHbIX )KM3HEHHBIX CUTYaAllUSIX U MPU U3YUYEHUH IPYTHX
y4€OHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEN,
bopMyIMpOBaTh UX HA SI3BIKE MATEMATUKHU M CO3/1aBaTh MAaTEMAaTUYECKUE MOJIEIIH,
MPUMEHSITh OCBOEHHBIM MaTeMaTUUYECKUI anmapaT JJisl peIeHHs TPaKTUKO-
OPUEHTUPOBAHHBIX 3a7a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYyUYCHHBIC
pPE3YIBTATHI.

OCHOBHBIE JIMHAH COAEPKaHUS MPOrPAMMBI 0 MaremMaTuke B 5—9 knaccax: «Hucna
U BBIYHUCIICHUSD?, «ANTeOpa» («Anredpandeckue BRIPOKCHU», « Y paBHEHUS U
HEpaBEHCTBA»), «DyHKIUNY, «['ecomeTpus» («I'eomerpruueckue Gurypsl u ux
CBOMCTBAY,

«3mMepeHne reoMeTpUUeCKUX BEIUYUHY), «BepOosITHOCTh M CTaTUCTUKA». J[aHHBIE
JIMHUY Pa3BUBAIOTCS ApaJJIEIbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM,
OJIHAKO HE HE3aBUCHMO OJHA OT JPYTOii, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUH.
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CopeprkaHue mporpamMMsbl 0 MaTeMaTUKe, pacipeesiEHHOE 10 rojilaM 00y4YeHus,
CTPYKTYPHPOBAHO TaKUM 00pa30M, 4TOOBI KO BCEM OCHOBHBIM, TPUHITUITHATIHHBIM
BOIIpOCcaM oOyyaroluecs 00palaiich HEOJHOKPATHO, YTOOBI OBJIAJICHUE
MaTeMaTUYECKUMU MOHSATUSIMU U HaBbIKAMHU OCYIIECTBISIIOCH MTOCIEA0BATEIBHO U
MOCTYIATEILHO, C COOJIFOICHIEM MPUHIIAIIA PEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIFOYAJIMCH B OOIIYIO CUCTEMY MAaTeMaTUYECKHUX MPEJICTABICHUM 00yYaromuxcs,
pacuupsisa U yriyossisi €€, 00pa3ysi IpOUYHble MHOKECTBEHHBIE CBSI3U.

B cootBercTBUn ¢ ®I'OC OO0 MareMatuka sBisieTcs: 00s13aTeNbHBIM Y4eOHBIM
MpPEeIMETOM Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus. B 5-9 kimaccax marematnka
TPAJUIIMOHHO U3YUYaeTCs B paMKaxX CIEAYIONIMX y4eOHBIX KypCOB: B 5—6 Kiaccax —
Kypca

«Maremartukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKIIIOYas 3J€MEHTHI
CTaTUCTHKHU U TEOpUH BeposiTHocTel) u «I eomeTpusi». [Iporpammoii mo matemaTuke
BBOJIUTCSI CAMOCTOSITENIbHBIN Yu4eOHBIN Kypc «BeposSTHOCTh U CTAaTUCTHKAY.

OO6m1ee Ynciio 4acoB, PEKOMEHI0BAaHHBIX JIJIs1 U3YUEHUsI MaTeMaTUKH (0a30BBIii
YPOBEHB) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 4acoB B Hejenmo), B 6 kinacce — 170 gacoB (5 9acoB B HEEI0), B 7 Kacce —
204 4gaca (6 yacoB B Hejeno), B 8 kinacce — 204 gaca (6 4acoB B HeeI0), B 9 Kiacce

— 204 yaca (6 4acoB B HEZEINIO).

I[lnanupyemble pe3yabTaThl

N3ydeHne MaTeMaTHKH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs HAIlPaBJICHO Ha
JIOCTUKEHNE 00yUYarOITUMHUCS JIMYHOCTHBIX, METAMIPEMETHBIX U MPEAMETHBIX
o0pa3oBaTeNbHBIX PE3YJIHTATOB OCBOCHUS yUeOHOTO MIPEeIMETA.

JIM4YHOCTHBIE PE3YIBTATHI

JIMYHOCTHBIE PE3YJILTAThl OCBOCHUS IIPOTPAMMBI IT0 MATEMATHUKE XapaKTEPU3YIOTCS:
MATPUOTUYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEPECA K MPOIIOMY Y HACTOSIIEMY POCCUUCKON MATEMATHUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKUCKOMN
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MaTEeMaTUYECKOH LIKOJIBI, K UCIIOIb30BAHUIO 3TUX JOCTIXKEHUH B IPYTrUX HayKax
NPUKIATHBIX chepax;

IpakJaHCKOE M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00S3aHHOCTEH rpaskJjaHNHA U peau3allii €ro Mpas,
MPEJICTaBICHUEM O MATEMaTHYECKIUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TMYHBIX
CTPYKTYp, SIBJICHUH, IPOLEAYP I'PakIaHCKOT0 00IIecTBa (HapuMep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K 00CYXICHUIO STHYECKUX MPOOIIeM, CBI3aHHBIX C
NPaKTUYECKUM MPUMEHEHHEM JOCTIKEHUI HAyKH, 0CO3HAHHEM Ba)KHOCTH
MOPaTbHO-3THUECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

TPYAOBOE BOCIIUTAHUE!

YCTaHOBKOM Ha aKTUBHOE yYacTHE B PELICHUH MPAKTUUECKUX 3a7ja4 MaTeMaTHUECKON
HAIpPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTHIECKOT0 00pa3oBaHus Ha
IPOTSKEHUH BCEW KU3HU JJIs1 YCIIEITHON PO(EeCCUOHATIBHON e TENIbHOCTH U
pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BEIOOPOM U ITOCTPOCHUEM
WHINBUAYAIBHON TPAaeKTOPUH OOpa30BaHUs W IKU3HEHHBIX TUIAHOB C YIETOM
JIMYHBIX UHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEH;

ACTETUYECKOE BOCITUTAHHE:

CIIOCOOHOCTBIO K YMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCTIPUATHIO MaTEMaTHIECKHIX
O00BEKTOB, 3a/1a4, peIIeHUH, pacCy>KICHUM, YMEHHUIO BUIETh MaTeMaTHUECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTU HAYYHOTO MO3HAHUS:

OpHUEHTAIMEN B JACSITEILHOCTH HA COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTaBICHHMA
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS Y€JIOBEKa, MPUPOIBI M 00IIECTBa,
NOHMMAaHHEM MaTeMaTHUYeCKON HayKH Kak cepbl UeT0BEUECKOM e TEIbHOCTH,
ATaroB e€ pa3BUTH U 3HAYUMOCTH I Pa3BUTHS IIUBUIIH3AINH, OB ICHUEM
S3BIKOM MaTEMaTHKH U MaTeMaTH4YECKON KyJIbTYpO# Kak CPeICTBOM MO3HAHUS MUPA,
OBJIaZICHUEM MPOCTEHIIIMMH HaBbIKAMHU UCCIIE0BATEIbCKOM IEATEIbHOCTH;
¢dusnyeckoe BocnuTaHue, GOPMHUPOBAHKE KYIbTYPHI 30POBbS M SIMOIIMOHATILHOTO
OJIaromoayuns:

TOTOBHOCTBIO MTPUMEHSITh MaTEMaTHIYECKIE 3HAHUS B MHTEPECAX CBOETO 310POBbS,
BEJICHUS 3JI0POBOT0 00pa3a KU3HH (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM
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3aHSATHI U OTAbIXA, peryiisipHas Gpusndeckas akTUBHOCTb), C(OOPMUPOBAHHOCTHIO
HaBbIKa pedeKcuu, TPU3HAHUEM CBOETO MpaBa Ha OMKMOKY U TAKOTO K€ TIpaBa
JIPYToro 4eJoBeKa;

HKOJIOTHIECKOE BOCTIMTAHHE:

OpHEeHTaIlel Ha TPUMEHEHNE MaTEMAaTHICCKUX 3HAHUN TSl PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTU OKPY>KaIOIIEeH cpeibl, IUTAaHUPOBAHUS MMOCTYIKOB U OLIEHKU UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIEH Cpelbl, 0COZHAHUEM TJ100aTbHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIEM U IyTeH UX pelieHus;

aJanTanys K U3MECHSIONTUMCS YCIIOBHUSIM COIMAIEHON M TIPUPOTHON CPEJIbI:
TOTOBHOCTBIO K JICUCTBHUSM B YCIIOBUSX HEOTPEICIEHHOCTH, TTOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JeATEIbHOCTh, B TOM YHCIIE YMEHUE
YYUTHCS Y APYTHX JIOJICH, TPHOOPETaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS,
HABBIKU U KOMIIETCHIIMH U3 OTIbITA APYTHX;

HE00XOIMMOCTHIO B )OPMHUPOBAHNUN HOBBIX 3HAHHM, B TOM 4HCIe (HOPMYIUPOBAThH
UJICH, TIOHATHS, TUTIOTE3bI 00 O0BEKTAX U SBJICHUSIX, B TOM YHUCIIC paHee He
U3BECTHBIX, OCO3HABATH AEPUIIUTHI COOCTBEHHBIX 3HAHUM 1 KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAITHIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIOMINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE
pEIIeHUS U IeUCTBYS, POPMYIHPOBATH U OIICHUBATH PUCKU U TIOCIICICTBUS,
dhopMHUPOBATH OIIBIT.

MeTtanpeaMeTHBIC PE3yIbTaThI

B pesynbpTaTe 0CBOSHHUS MPOTpaMMBI TI0O MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOy4Jaromnierocsi 0yayT copMUpoBaHbl METAPEIMETHBIC
PE3YNbTATHI, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATBHBIMU MTO3HABATCIIBHBIMU
JEHCTBUSIMH, YHUBEPCATLHBIMI KOMMYHHUKATUBHBIMU JICHCTBUSIMH U
YHUBEPCAITHHBIMU PETYISITUBHBIMU JICHCTBUSMU.

[To3HaBaTeIbHBIC YHUBEPCAIbHBIC YUEOHBIC ICHCTBHSI

ba3oBpie nornueckue AeUCTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIISCTBCHHBIC TPU3HAKK MAaTEMaTHIYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXTy TIOHATHIMH, GOPMYIMPOBATH ONPEICTCHHUS TOHATHH,
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yCTaHaBJIMBATh CYIIECTBEHHbIM MpPHU3HAK KJacCU(PUKALMK, OCHOBAHUSA IS
000O0IIEHNS U CPaBHEHHSI, KPUTEPUH MTPOBOAMMOIO aHAIN3A,

BOCIIPUHUMATh, GOPMYJIHPOBATH U MIPEOOPA30BBIBATH CYXKJICHUS: YTBEPAUTEIIbHbBIC
U OTpHUIIATeIbHBIC, CAUHUIHBIC, YACTHBIC U OOIITUE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTUBOPEUUS B
dakTax, NaHHbIX, HAOJIONCHUSIX W YTBEPXKICHUSX, TMpejuiaraTb KpUTEpUU
JUISL BBISIBJIICHUS 3AKOHOMEPHOCTEN U TPOTUBOPEUN;

JieaTh BBIBOJIbI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKU, EAYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MATEMAaTHYCCKUX YTBEPXKICHHWHA (MpsSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIILHO HECIIOKHBIC JIOKA3aTeIbCTBA
MaTeMaTH4YECKUX (PaKkToB, BHICTpAUBATh apTyYMEHTAIUIO, MPUBOJAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUS,;

BBIOMPATH CIIOCO0 pelieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BBIOMpaTh Hanboaee NOAX0IAIUN C YYETOM CAaMOCTOSTENBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBeie Hcceq0BaTeNIbCKUE ACHUCTBUS:

MCITI0JIb30BaTh BOMPOCHI KaK UCCIEA0BATENIbCKUN NHCTPYMEHT MO3HAHUS,
bopMyIpOBaTH BOMPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMY,
CaMOCTOATENIbHO YCTaHABIIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTESY,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

IPOBOJUTH MO CAMOCTOSITEILHO COCTABJIEHHOMY IJIAHY HECJIOKHBIN IKCIIEPUMEHT,
HEe0OJIbIIOE UCCIIEOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOIA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIECHUS U BHIBOJIBI TIO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOCHUS, UCCIIEIOBAHNUS, OIICHUBAThH JOCTOBEPHOCTH MOTYyUEHHBIX
PE3yNBTaTOB, BEIBOJIOB M 00OOIICHU;

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOILECCA, a TAKKE BBIJIBUTaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Paborta ¢ nndopmarueii:

BBISBJISITh  HEJIOCTATOYHOCTh U M30BITOYHOCT,  WH(pOpPMALINH, JTAHHBIX,
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HEO0OXOAMMBIX JJIsl PEIICHUS 3a1a4H;

BBIOMpATh, AHAJIU3UPOBATh, CHUCTEMATU3UPOBATH U MHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHUS,

BbIOHpaTh PopMy MpencTaBICHUs HHPOPMAIMH U WILTIOCTPUPOBATH peliacMble
3aauM CXeMaMH, JuarpaMmmMamMu, HHOUM rpa@uKoil U uX KOMOUHAIMSIMH,

OLICHMBATh HAAEKHOCTh HH(DOPMAIIUU TIO KPUTEPHUSIM, MTPEIJIOKEHHBIM YUUTEIIEM WUITU

chOpMYITMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIC NCHCTBU:

BOCIIPUHUMATH U ()OPMYITHPOBATH CYKJICHHS B COOTBETCTBHH C YCIOBHSIMU U IEISAMU
oOIIeHus, ICHO, TOYHO, TPAaMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMMUCEMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS 110 X0y PEIICHUS 3aa4H,
KOMMEHTHPOBATh TOJYYEHHBIN pPe3yJbTaT;

B X0J1e 00CYXICHHS 33]]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI,
POOJIEMBI, PeIIaeMOl 3a/1auH, BEICKA3bIBATh UJICH, HAIICIICHHBIC HA TIOWCK PEIICHHUS,
COTIOCTaBIISATh CBOU CYXKJICHUS C CYXKJICHUSAMHU JIPYTUX YYaCTHUKOB JUAJIOra,
oOHapyKHUBaTh Pa3IMUNE U CXOJCTBO MO3UIINI, B KOPPEKTHON (hopme
dbopMynTMpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEICTABIIATh PE3yIbTaThl PEIICHUS 3a]]a4H, SKCTICPUMEHTA, NCCIIC0BAHMS,
MIPOEKTa, CAMOCTOSTEIIHFHO BRIOUPATH (JOPMAT BHICTYILICHHUS C yIETOM 337124
MPE3EHTAIlUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHUMATh ¥ UCTIOJB30BaTh MPEUMYIIIECCTBA KOMAaHTHOW W WHINBUIYATBHOU PabOTHI
TIPY PEIICHUHN Y4eOHBIX MaTEMAaTHUECKHUX 3a]1a4;

MPUHUMATH 1EJIh COBMECTHOM JIEATEIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, paclpeAesisTh BUAblI padOT, 10TOBAPUBATHCS, 00CYKIATh
MPOIIECC U PE3YNBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKUX JFOJICH;

y4acTBOBaTh B TPYNMOBBIX (hopMax paboThl (00CYyX AeHMS, 0OOMEH MHCHUSIMH,
MO3TOBBIC MITYPMBI M IPYTHE), BHITIOJHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJICHAMHU KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIaJia B
oOmTUit MPOIYKT MO KPUTEPHUSAM, CHOPMYTUPOBAHHBIM YIaCTHHKAMU

B3aUMOJIEUCTBHSI.



PerynstuBHBIC YyHUBEpCATbHBIC YICOHbBIE TEUCTBUS

Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1aud (MU €ro 4acTh),
BBEIOMPATH CITOCOO PENICHHsI ¢ YIETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, ApryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM
HOBOM HH(pOpMAaIIUH.

CaMOKOHTPOJIb:

BJIAJCTh CIIOCOOAMU CaMOTPOBEPKH, CAMOKOHTPOJIS TIPOIIeCcca U Pe3yJIbTaTa PEIIeCHUs
MaTeMaTUYECKOM 3a4a4u;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUH 3a/1a4i, BHOCUTD
KOPPEKTUBHBI B JAESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IESITEIbHOCTH MTOCTABICHHOW LU U
YCJIOBUSIM, OOBSICHITh IPUYUHBI IOCTHXKEHUS WIIM HEJOCTUXKEHUS 1IETTU, HAXOIUTh

OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

[IpenmeTHbBIE PE3YNILTATHI

[IpeameTHBIE PE3YIIBTATHI OCBOCHUS IPOrPAMMBI IO MATEMATUKE IIPEICTABIICHBI 110
rojaM oOy4eHus B CIEAYIOLIUX pa3/iesiax MporpaMMbl B paMKax OTJAEIbHBIX yU€OHBIX
KypcoB: B 5—6 Kkinaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpay,

«I"'eomeTpusa», «BeposiTHOCTh U CTATUCTUKAY.

PaGouas mporpamma y4ye0HOro kypca « Maremaruka» B 5-6 kiaccax
[TosicHuTeNnbHAA 3aMKCcKa
[TpuopuTeTHBIME TIENISIMU O0YyUEHUSI MAaTEeMAaTHKE B 5—6 Kilaccax sIBISIOTCS:
poI0JDKeHre (HOPMUPOBAHUSI OCHOBHBIX MaTEMAaTUYECKHUX MTOHATHH (YUCITIO,
BEJIMUMHA, reoMeTpudeckas Gurypa), 00ecrneuyrnBaromux NpeeMCTBEHHOCTh 1
MEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHMs 00yJarOIINXCS;
Pa3BUTHE UHTEJUICKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN 00yJarommxcs,
MO3HABATEbHOM aKTUBHOCTHU, UCCIIEIOBATEIIbCKUX YMEHUM, HHTEpeca K U3YUEHHUIO
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MAaTEMAaTUKU;

MOJIBEICHUE 00YUaIOIMNUXCS HA JOCTYITHOM JIJIsE HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaT€MaTUKU U OKPY’KAIOLIETO MUPA;

dbopmupoBanre PyHKIIMOHATEHON MaTEMaTHIECKON TPAaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTEMaTUYECKUE OOBEKTHI B PEaIbHBIX )KU3HEHHBIX CUTYAIIUsX,
IIPUMEHATH OCBOCHHBIE YMEHHUS ISl PELICHUS ITPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATH NOJTYUYCHHBIE PE3YJIBTATHI U OLIEHUBATh NX HA COOTBETCTBUE
IIPAKTUYECKON CUTYALUU.

OCHOBHBIC IMHUU COJIEPKAHUS Kypca MaTeMaTHKH B 5—6 Kiraccax — apudmeTrnaeckas
Y TE€OMETPHUYECKAs, KOTOPBIE PA3BUBAIOTCA MMapaLICIbHO, KAKAasi B COOTBETCTBUH C
COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JPYTOii, a B TECHOM
KOHTAKTE U B3aMMOJECHUCTBUU. TaKKe B KypCce MaTEMaTUKHU IMTPOUCXOAUT 3HAKOMCTBO
C DJIEMEHTaMHU alNreOphl U OMUCATEIbHONU CTATUCTUKH.

N3yyenune apudMeTHyecKoro Marepuaia HaYMHAETCS CO CUCTEMATU3AINU 51

pasBUTHUA 3HAHHUU O HaTypaJbHbIX YMUCJIAX, ITOJYUYCHHLIX Ha YPOBHC HAYaJIbHOTIO

obmiero oopazoBanus. Ilpu  sToMm COBEPIIICHCTBOBAHHUE

BBIYHMCIIUTEILHON TEXHHUKH W (DOPMHPOBAHKE HOBBIX TCOPCTHUCCKUX
3HAHUU COYETACTCS C pa3BUTHEM BBIYHCIUTEIILHOM KYJBTYPHI, B
JaCTHOCTH C 00y4YeHHEM MPOCTECHIINM npuémMaM IPUKUIKHA u
OLICHKH pe3yJIbTaTOB BBIYMCIICHHH. W3ydyeHne HaTypalbHBIX

4yuces IpoIoJHKaeTcsl B 6 Kilacce 3HaKOMCTBOM € HayaJbHBIMU MMOHATHSIMU TEOPUU
nenuMocTy. Hauano uzydeHus 0OObIKHOBEHHBIX U JECATUYHBIX IPpOOEi OTHECEHO K 5
KJIacCy. DTO MEPBBIN ATAll B OCBOCHUU JPOOEii, KOrJja MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU UJIESMU, TOHATUSAMHU TeMBI. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX
IpoOelt B TOJIHOM 00BbEME MPEAIIECTBYET U3YUEHUIO JECATUUHBIX APOOEi, yTO
11EJI€CO00Pa3HO C TOUKH 3PEHUS JIOTUKU W3JI0KEHUS YUCIIOBOM JIMHUH, KOT/a
npaBuiia ICUCTBHI C TECATUYHBIMH IPOOSIMU MOKHO OOOCHOBATh YK€ U3BECTHBIMHU
aJITOPUTMaMHM BBITIOJIHEHUS JEHCTBUI C OOBIKHOBEHHBIMHU JPOOSMHU. 3HAKOMCTBO C
JECATUYHBIMH JIPOOSMH PACITUPUT BO3MOXKHOCTH JIJIsI TOHUMAHUS 00yJIarOIUMUCS
MPUKIIAIHOTO MPUMEHEHUS HOBOM 3aMUCH MPU U3YYCHUHU JPYTUX MPEAMETOB U TIPU
MPaKTUYECKOM HCIob30BaHuu. K 6 kitaccy oTHeCEH BTOPOI Tal B U3y4EHUHU

10



NpoOeid, Iie NPOUCXOAUT COBEPIIEHCTBOBAHUE HABBIKOB CPABHEHUS U
npeobpazoBanus ApoOeii, 0CBOEHUE HOBBIX BHIYUCIUTENBHBIX aITOPUTMOB,
OTTaYMBaHHE TEXHUKHU BBIUYUCIICHUH, B TOM YHCJIE 3HAUEHUN BbIpaXKEHUI,
coJIep>KalInX U OOBIKHOBEHHBIE, U IECATUYHBIC APOOU, YCTAHOBIICHUE CBA3CH MEXITY
HUMH, PACCMOTPEHUE NPUEMOB pelIeHUs 3a71a4 Ha IpoOu. B Hayane 6 kiacca
IPOUCXOAUT 3HAKOMCTBO C MOHSATUEM IPOILIEHTA.

Oco0eHHOCThIO U3YUYCHHS TTOIOKHUTEIBbHBIX U OTPULIATEIBHBIX YUCEI SBIISETCS TO,
YTO OHHU TaKXe MOT'YT pacCMaTpHUBaThCs B HECKOJIBKO 3TaroB. B 6 kinacce B Havane
u3ydeHus: TeMbl «I1on0XKuTENBHBIE U OTPULIATEIBHBIE YNCIIA» BBIAEISAETCS OATEMA
«Ilenble uncna», B paMKax KOTOPOM 3HAaKOMCTBO C OTPULATEIbHBIMU YHCIAMU
U JIEWCTBUAMMU C MOJIOKUTEIBHBIMU U OTPULATENBHBIMH YMCIaMHU IPOUCXOIUT Ha
OCHOBE COAEPKATEIBHOr0 MOAX0/1a. ITO MO3BOJIAET HAa JOCTYITHOM YPOBHE
MO3HAKOMUTH 00YYarOIIMUXCS IPAKTUYECKU CO BCEMU OCHOBHBIMU MOHSATHSIMH TEMBI,
B TOM YHUCJIE€ U C IPAaBUJIAMU 3HAKOB IIPU BBIIIOJHEHUH apU(PMETHUECKUX ACHCTBUM.
W3yyeHue paloHaIbHbBIX YUCEN Ha 3TOM HE 3aKOHUYMUTCS, a Oy/IeT MPOIOIKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu oOydeHnH pereHunto TEKCTOBBIX 3a/1a4 B 5—6 Kilaccax UCIOJIb3YIOTCS
apumeTnyeckue npuémsl pereHus. [lpu oTpaboTke BEIYMCIUTEIBHBIX HABBIKOB B
5—-6 KJlaccax paccMaTpUBAOTCS TEKCTOBBIE 3a]]aui CIIEIYIOMIMX BUIOB: 3a/1a4 Ha
JBUKEHUE, HA YaCTH, HA TIOKYNKHU, HA padOTy U IPOU3BOJAUTEILHOCTh, HA MPOIIEHTHI,
Ha OTHOILIEHUs U nponopuuu. O0ydaromuecs 3HAaKOMSTCS ¢ TpUEMaMU PELLICHUS
3aJ1a4y 1epe0opoM BO3MOKHBIX BAPUAHTOB, yyaTcsi padoTaTh ¢ uH(popmalmei,
MpeACTaBICHHON B (popMe TaOJIUIl UK TUArPaMM.

B mporpamme yuebHOro kypca «Martemarruka» npeaycMOTpeHO (OpMUpOBaHUE
MPOTEIEBTUUECKUX alreOpandecKux npeacTaBieHuil. bykBa Kak CHMBOJI HEKOTOPOTO
YyHuCla B 3aBUCUMOCTH OT MAaTEMaTUYECKOT0 KOHTEKCTa BBOJUTCS TOCTENEHHO.
BykBeHHasi CHMBOJIMKA IIMPOKO UCTOIB3YETCsI MPEXKIIE BCEro AJIs 3alKCH OOIINX
YTBEPKJICHUN U MTPEATIOKEHUM, POpMYII, B YaCTHOCTHU ISl BBIYUCICHUS
r€OMETPUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTENS YUCIIA.

B nporpamme yueOHOro Kypca «Marematukay npeicTaBieHa HarjasgHas TeoMeTpus,
HaIpaBJeHHas Ha pa3BUTHUE 0OPA3HOTO MBIIIEHHUS, IPOCTPAHCTBEHHOTO
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BOOOpaKEHUs, N300pa3UTENbHBIX YMEHUM. DTO BaXKHbIH 3Tall B U3y4YEHUHN
T€OMETPUHU, KOTOPbI  OCYIIECTBISCTCA HAa HAIVISIIHO-IPAKTUYECKOM  YPOBHE,
OIMpAaeTCs Ha HarJsAHO-00pa3Hoe MBIIIIEHHE 00yJaromuxcs. bonbmias poib
OTBOJUTCS MPAKTUYECKON AESTENBHOCTHU, ONBITY, SKCIEPUMEHTY, MOJIEIMPOBAHUIO.
OOyyaroiuecs 3HaKOMSTCS ¢ TEOMETPUUECKUMHU (PUTypaMH Ha IJIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOHPUTYypalUsIMH, ydaTcsl N300paxkaTh UX Ha
HEJIMHOBAHHOW U KJIETYaTOM Oymare, paccMaTpHBAIOT UX MPOCTEIIre cBoiicTBa. B
IPOLECCE U3YUEHUS HAIJISITHON T€OMETPUU 3HAHUS, TOTYYEHHbIE O0yYaIOIMMUCS Ha
YPOBHE HaYaJIbHOr0 00IIEro 00pa3oBaHus, CUCTEMATU3UPYIOTCA U PACIIMPSIOTCS.
CornacHo yueOHOMY MIaHy B 5—6 Kjaccax U3y4aeTcs MHTETPUPOBAHHBIN PEIMET
«MaremaTiKay, KOTOPBI BKJIIOYAET apu(pMEeTUYECKUN MaTepuall U HarasaAHyo
T€OMETPHIO, a TAKXKE MPONEIEBTUUECKUE CBEACHUS U3 aareOphbl, JIIEMEHTBI JOTUKH U
HayaJla ONUCATEIbHONW CTaTUCTUKH.
OO111ee Ynciao 4acoB, peKOMEHJOBAaHHBIX JUI U3YYEHHsI MaTeMaTuky, — 340 4acoB: B
5 kmacce — 170 gacoB (5 gacoB B Hefent0), B 6 kiacce — 170 yacos (5 yacoB B
HEJISTIO).

Coaepxkanue 00y4yeHust
5 Kiace
HatypanpHble uncia u HyJb
HatypansHoe uncino. Psa Harypanbnbix uncen. Yucno 0. U3o0paxenue
HaTypaJIbHBIX YMCEN TOUKAMH Ha KOOPJMHATHOU (YMCIIOBOM) MPSIMOIA.
[To3uniMoHHas cucTeMa cUucieHus. PUMckast Hymepanusi Kak mpumep
HEMO3ULMOHHON CUCTEMbI CUMCIeHus. [lecaTnunas cucteMa CUUCIICHHUS.
CpaBHEHHE HaTypAJIbHBIX YMCET, CPABHEHHE HATYPAIBHBIX YHCET C HYJIEM.
Crnoco0bl cpaBHeHUsl. OKpyTrieHue HaTypaIbHbIX YHCEIL.
CrnoxeHHe HaTypaJIbHbIX YMCENl, CBOMCTBO HYJISI IPU CIOKEHUU. BerunTanue kak
neiicTBre, 00paTHOE CIOKEHHIO. Y MHOXKEHHE HATYpaJIbHbIX YHCENl, CBOMCTBA HYJIS U
SAMHUIIBI TP YMHOXKEHUU. JleneHue Kak neiicTBre, 00paTHOE YMHOKEHUIO.
KomrioHeHThI nencTBul, CBs3b Mexk 1y HUMU. [IpoBepka pesynbrara
apumeTnyeckoro aectBus. [lepemecTuTenbHOE U cOUeTaTENBLHOE CBOMCTBA
(3aKOHBI) CIIOKEHUSI U YMHOXKEHUS, paclipeIeTuTeIbHOE CBOMCTBO (3aKOH)
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YMHOXEHUS.

Hcnonp3oBanue OyKB Jj1s1 0003HAUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3alHUCH
CBOMCTB apu(pMETUUECKUX JCHCTBUM.

JlenuTenu m KpaTHBIE YUCIa, PA3JI0KEHUE HA MHOXKUTENU. [IpocTeie n cocTaBHbIE
yucia. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHp ¢ HaTypaJbHBIM MOKa3aTEIEM. 3aMUCh YUCIIA B BUJIE CYMMBbI Pa3psIIHbIX
CJIaracMbIX.

HucnoBoe BbIpakeHUE. BhlunciaeHne 3HaY€HUI YMCIOBBIX BBIPAXKEHUM, MOPSI0K
BBINIOJIHEHUS JIeHcTBUM. VIcrionb30BaHre TPU BBIYKUCIECHUSAX IEPEMECTUTEILHOTO U
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHUS, PACIPEAETUTEIIBHOTO
CBOMCTBA YMHOKEHUS.

Hpobu

[TpencraBienue o 1pobu Kak crocode 3anucH YacTH BeIUYUHbl. OOBIKHOBEHHbIE
npo6u. [IpaBuiibHbIe U HenpaBUIbHBIE IpoOH. CMelanHas 1po0b, NPEACTABICHUE
CMENIaHHOW JpOoOU B BUJIE HEMPABUILHOM IpOOU U BbIIEJIEHNE LEI0W YAaCTH YHciia
U3 HeTpaBWIbHOM 1poou. N3o00pakeHue npodel ToukaMu Ha YHCIIOBOM MPSIMOM.
OcHoBHoOe cBoiicTBO apodu. Cokpanienue apoodeit. [IpuBenenue Apodu Kk HOBOMY
3HameHareno. CpaBHeHUE ApOOeH.

CrnosxeHue U BBIYMTaHUE IpoOeii. YMHOKEHHUE U JIeJIeHUE ApoOeii, B3auMHO-
oOpaTHbie 1poou. HaxoxaeHue yacTu Leaoro u 1ejioro mo ero 4acTu.
Hecsatuynas 3anuch apodei. [Ipencrapienue necaTHYHOM IpoOu B BUJIE
O0OBIKHOBEHHOU. 1300pakeHre JecATUUHBIX APOOei TOUKaMU Ha YUCIOBOM MPSIMOI.
CpaBHEHHE JECATUYHBIX APOOEH.

ApudpmeTrnueckue JeMCTBUS ¢ JECATUUHBIMU Ip0o0siMu. OKpyTieHUE 1eCATUUHBIX
JpoOeil.

Pemrenne TekcTOBBIX 3a4a4

Pemenne TeKCTOBBIX 3a7ja4 apuMETHUECKUM CrIocoOoM. Perienne nornueckux
3ajay. Pemenue 3agau nepedOpoM BCeX BO3MOKHBIX BapUaHTOB. Mcrionb3oBaHue
IpU PEIIeHUH 3aj1a4 TaOJIUIl U CXEM.

Pewenne 3a1ay, comepxammx 3aBUCUMOCTH, CBSI3bIBAOIIME BEJIMYUHBI: CKOPOCTb,
BpEMsl, PACCTOSIHUE, 1IEHA, KOJUYECTBO, CTOUMOCTb. EMHUIIBI M3MEPEHUS: MACCHlI,
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00BbEMA, 1IEHBI, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSA3b MEXKIY €AUHUIIAMU
U3MEPEHUS KaXKA0U BEITMUYUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha JpoOH.

[IpencraBieHne qaHHBIX B BUJIE TAOIUII, CTOJIOUATHIX AHATPAMM.

Harnsgnas reomerpus

Harnsinnaeie npencraBienus o Gpurypax Ha IJI0CKOCTH: TOUYKa, IpsiMasi, OTPE30K, JyY,
yTOJ1, JIOMaHasi, MHOIOYTI'OJIBHUK, OKPY>KHOCTb, KpyT. YToJL. [IpsAmMoii, ocTpeIit, Tyron
Y PA3BEPHYTHIN YTJIBI.

JlnuHa oTpe3ka, METPUYECKHUE €IUHUIIBI IMHBL. J[JIMHA JIOMaHOU, IEPUMETP
MHOI'OYTOJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.
Harnsgaslie npeactaBieHus o GUrypax Ha MIIOCKOCTH: MHOTOYTOJIbHUK,
NPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUIYD.

N3o06paxenue puryp, B TOM uncie Ha kietdaroil Oymare. [loctpoenue
KOH(pUTrypanuii u3 yacten npsMon, OKpy>KHOCTH Ha HEJTMHOBAaHHOM U KJIETYATOM
Oymare. Mcrnosib30BaHrE CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaIpaTa.
[Inomans  OpsAMOYrojapHUKAa U MHOI'OYT'OJIbHUKOB, COCTaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM YHUCJIEe (PUTyp, N300pakEHHBIX HA KJIETYATON Oymare.
EnvHuIbe n3MepeHus mionaiu.

Harnsigable npeacTaBieHus O MPOCTPAHCTBEHHBIX PUrypax: MPSMOYTOJIbHBIN
napasuienenunes], Kyo, MHororpanHuku. M300paxkeHue mpocTenmx
MHOTOTpaHHUKOB. Pa3BépTku Kyba u napawienenuneaa. Co3zganue Mojenei
MHOTOTPAaHHHUKOB (M3 OyMaru, NpOBOJIOKH, IMJIACTUIMHA U IPYTUX MaTepUajoB).

OO0BEM NpAMOYTOIBHOTO Napajuienenumnena, kyoa. Eqununel usmepenust o0beMa.

6 KIIACC

HarypanbHbie uncna

ApudmeTrnueckue JeHCTBUS ¢ MHOTO3HAYHBIMU HATYpaJIbHBIMH YUCIaMU. YucCioBbIe
BBIPAKEHMUSI, MOPSAOK IEUCTBUI, UCTIOIb30BaHUE CKOOOK. Mcronib3oBanue npu
BBIYMCJICHUAX [IEPEMECTUTEIBLHOTO U COYETATEIBLHOTIO CBOWCTB CI0KEHUSA U
YMHOXEHUSI, pacIpeIeIUTEIbHOIO CBOMCTBA YMHOKEHNA. OKPYTIE€HUE HATYPaIbHbIX
qucel.
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Jlenutenu u KpaTHbIE Yyncia, HAMOONBIINA OOIIUNA JEIUTENlb U HAMMEHbIIIee 00111ee
KpaTHoe. JlenuMOoCTh CyMMBI U IPOU3BEACHHUS. JleeHne C OCTaTKOM.

Hpobu

OObIKHOBEHHAs1 IPOOb, OCHOBHOE CBOMCTBO APOOH, CokpalieHue apodeii. CpaBHEHHE
U yIopsA0ouMBaHue apoOei. Penienune 3aa4 Ha HaX0KIEHUE YacTH OT LEJIOro U
1esoro 1o ero yactu. [poOHoe uncio kak pe3ynbrar neneHus. [Ilpencrabienue
JECATUYHOM TpoOH B BHI€ OOBIKHOBEHHOMN APOOU M BO3MOXKHOCTD MTPEICTABICHHUS
OOBIKHOBEHHOU ApoOU B BUE IeCATUYHON. [lecaTuunbie 1poOu U MeTpruecKas
cucrema Mep. ApupMeTHIEeCKHEe JEHCTBHS U YUCIOBBIE BHIPAXKEHUS C
OOBIKHOBEHHBIMH U JICCSITUIHBIMU JPOOSMHU.

OtHouienue. JleneHue B JaHHOM OTHoweHUH. Macmirad, nponopuust. [Ipumenenue
IIPOTIOPLIN NPH PELIEHNH 3a7a4.

[TonsTe npouenTa. BeruncieHrne npoueHTa OT BEJTUYUHBI U BEJIUYUHBI 110 €€
MpoLIeHTY. BbipaxkeHue MNpONEHTOB JECATUYHBIMH JpoOsimu. PereHue
3a/1a4 Ha MMPOLEHTHI. BbIpa)keHrne OTHOIIEHUS BEIMYHH B IIPOLICHTAX.
[TomoxkuUTENbHBIE M OTPULIATENIBHBIE YUCIIA

[lonoxwurenbHbIE U OTpULIATENBbHBIC yncia. Llenpie uncima. Moayip dncna,
reoMeTpuYecKas HHTEepIpeTaLys MOy yncia. M300paxenue yncen Ha
KOOpAMHATHOM npsiMoi. HuciioBbie poMexyTKku. (CpaBHEHUE YUCEIL.
Apudmernueckue AHCTBUS C TOJIOKUTEIbHBIMUA U OTPUIIATETLHBIMU YHCIIAMU.
[IpsmoyronpHass cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHatel TOYKH Ha
IJI0CKOCTH, abciucca u opauHata. [loctpoenne Touek U Guryp Ha KOOpAUHATHOM
IIJIOCKOCTH.

byKkBEeHHBIE BBIpAKEHUS

[IpumeHeHnue OyKB AJid 3aIUCH MAaTEMATUYECKUX BbIPAKEHUN U TIPEATIOKESHUM.
CaoiicTBa apudmeTrueckux aeicTBril. bykBeHHBIC BBIpAKEHUS U YUCIOBBIC
MTOJCTAHOBKHU. byKBEHHbIE PABEHCTBA, HAX0XKIECHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyiibl, GopMyIIbl IEPUMETPA U MJIOIIAIU IPSIMOYTOJIbHUKA, KBaJpaTa, 00béMa
napajieienumnena u Kyoa.

Pemmenune TeKCTOBBIX 3a1a4

Pemenue TekcTOBBIX 3a/1a4 apupMETUYECKUM criocoOoM. PerieHune oruueckux
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3anay. Penenue 3aga4 nepebOpoM BCEX BO3MOKHBIX BApUAHTOB.

Pemenne 3anay, conepxammx 3aBUCMMOCTH, CBSI3bIBAIOINX BEJIMYNHBI: CKOPOCTb,
BpEMsI, pACCTOSIHUE, 1IEHA, KOJTMYECTBO, CTOMMOCTD, TPOU3BOIUTEILHOCTD, BPEMS,
00BEM paboThl. EAMHUIIBI U3MEPEHNs: MAaCChl, CTOUMOCTH, PACCTOSTHUS, BPEMEHH,
ckopocTu. CBSI3b MEXKY €IMHUIIAMHA U3MEPEHUS Ka)KI0M BEIHYNHBI.

Pewienne 3a1a4, CBA3aHHBIX C OTHOLLIEHHEM, IPOMOPIUOHATIBHOCTHIO BEIUYMH,
IPOLIEHTAMHM; PEHIEHUE OCHOBHBIX 337a4 Ha JPOOU U MPOLEHTHI.

OneHka 1 NpUKKJIKa, OKpyTieHue pe3ynbrara. CocraBiieHre OYKBEHHbBIX BhIPAXKEHUN
II0 YCJIOBHIO 3a/1a4H.

[IpencraBieHne JaHHBIX ¢ TOMOIIBIO TaOIUIl 1 quarpamm. CtonOyaTsie JuarpamMmeb:
YTEHUE U NTOCTPOCHUE. UTEHHE KPYTOBBIX AUATPAMM.

Harnmsannas reometpust

Harnsinaeie npencraBienus o Gurypax Ha IJI0CKOCTH: TOUYKa, IpsiMasi, OTPE30K, JTyY,
yTOJ1, JIOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb,
KpYT.

B3anmHoe pacnonokeHue AByX NpsIMbIX HA MNIOCKOCTH, MapaJlJIEIbHbIE IPSIMBIE,
NEePIECHIUKYIISIpHbIC TIpsiMble. I3MepeHne pacCTOSHUI: MEXKIY ABYMSI TOUKAMH, OT
TOYKH J0 MPSIMOM, JJIMHA MapIlIpyTa HA KBaJIPaTHOU CETKeE.

M3mepeHne U MOCTpOEHKE YIiIoB C OMOLIBIO TpaHCHOpTUpa. Buabl TpeyroJbHUKOB:
OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIHI, TYIOYTOJIbHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHUM. UeThIPEXYTONIbHUK, IPUMEPHI YETHIPEXYTOJTbHUKOB.
[IpsAMOYTOJIBHUK, KBAapaT: UCIIOIb30BAHUE CBOMCTB CTOPOH, YIJI0B, AUArOHAJIEH.
N3o0pakeHne reoMeTpuueckux GUryp Ha HEIMHOBAHHOM OymMmare ¢ UCIOJIb30BaHUEM
UPKYJISL, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaToit Oymare.
[TepumeTp MHOTOYTONBHUKA. [loHSATHE MITOAAN (GUTYPHI, € AMHUIIBI U3MEPEHUS
omaau. [IpubmmkéaHoe n3Mepenne miomaau Guryp, B TOM 4MCiie Ha KBaJIpaTHOM
cetke. [Ipubmmxénnoe n3MepeHue JIMHBI OKPYKHOCTH, IUIOIIAIN KpyTa.
CumMeTpusi: LIeHTpaJIbHAs1, OceBas U 3epKajibHasi cuMMeTpud. [loctpoenue
CUMMETPUYHBIX QUTYD.

Harnsinaele nmpencTaBiieHns 0 IPOCTPAaHCTBEHHBIX (PUrypax: napauienenunen, Kyo,
npu3Ma, nupamua, KOHyc, UIMHIp, map u chepa. M3obpaxxenue
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IpoCTpaHCTBEHHBIX puryp. [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB, LIMJIMHAPA U
koHyca. Coznanue Mozeneil mpoCTpaHCTBEHHBIX GuUryp (u3 Oymaru, mpoBOJIOKH,
IUTACTHJIMHA U APYTUX MaTEPUAIIOB).

[Tonsitne o0BEMa, eqMHUITBI U3MEPEHHS 00BEMA. OOBEM MPSIMOYTOTHHOTO

napasuienienurnesna, Kyoa.

IIpenmeTHbIe pe3yabTaThl
[IpeameTHbIE PE3yIbTATHl OCBOCHHS MPOrPAMMBbl y4€OHOTO Kypca K KOHILy 00y4YeHus
B 5 KJacce:
Yuciia 1 BBIYUCIICHUSA
[ToHnMaTh ¥ IPABWIIBHO YHOTPEOJIATh TEPMUHBI, CBSI3aHHBIC C HATYPATbHBIMU
YUCIaMU, OOBIKHOBEHHBIMU M ICCITUYHBIMU JPOOSIMHU.
CpaBHUBATH U YNIOPSAIOYMBATH HATYPAJIbHBIEC YUCIIA, CDABHUBATH B MIPOCTEUIIINX
ClIy4asix OOBIKHOBEHHBIE IPOOH, IECATUYHbBIE APOOH.
CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSMON C COOTBETCTBYIOIIUM €
YHICJIOM U U300pakaTh HATypaJibHbIE YHCIIa TOYKAMHU Ha KOOPAMHATHON (YMCIOBO)
IPSAMOM.
Beimonuare  apudmMeTudeckue ACHCTBUS € HATypadbHBIMU  YKCJIAMHU, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIITUX CITydasiX.
BrINoaHATH NpOBEPKY, MPUKUIKY Pe3yIbTaTa BeIuucIeHU. OKPYTIsATh
HaTypaJIbHbIEC YHCIIA.
Pemienne TekCTOBBIX 3a/1a4
Pemiath TeKkcTOBBIC 3a/1a4K ApUPMETHUUECKUM CITIOCOOOM U C TTOMOIIIbIO
OpPraHM30BaHHOTO KOHEYHOTO mepedopa BCeX BOZMOXKHBIX BAPUAHTOB.
Pemate 3anauu, cogepxaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCT,
BpEMSI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCT.
Hcnonb30BaTh KpaTKUE 3aITUCH, CXEMBI, TAOJIUIIBI, 0003HAUYCHHS TIPU PEIICHUH 3a7a4.
[Tonb30BaThCA OCHOBHBIMH €IMHULIAMU U3MEPEHUSA: IIEHBI, MACChI, PACCTOSHHUS,
BPEMEHU, CKOPOCTH, BBIPAKATH OJIHA €IUHUIIBI BEJIMYUHBI YE€PE3 JIPYTHE.
W3BnekaTh, aHaIU3UpPOBATh, OILICHUBATh HWHQOpMAIUIO, TMPEACTABICHHYIO B
Tabuile, Ha cTOI0UaTON quarpaMmMe, MHTEPIPETUPOBAThH MPEICTABICHHBIC TaHHbBIE,
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UCIIOJIb30BaTh JAHHBIE IIPU PEILICHUU 3a1a4.

Harnsnnas reomerpus

Ilonp30BaThCA Fr€OMETPUYECKUMU ITOHATHUAMU: TOUKA, IIPSAMAsi, OTPE30K, JIyY, YroJl,
MHOTI'OYT'OJIbHUK, OKPY’KHOCTB, KPYT.

[TpuBOIUTH MPUMEPHI OOBEKTOB OKPY>KAIOIIET0 MUPA, UMEIOUINX (OPMY H3yUECHHBIX
reOMETPUYECKUX PUryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIaMU: BEpPIIMHA CTOPOHA, C
MHOI'OYI'OJIbHUKAMU: yTOJ1, BEPIINHA, CTOPOHA, UAaroHajib, C OKPY>KHOCTBIO: paguyc,
JIAaMETp, LEHTP.

N300paxaTh U3ydeHHbIE TeOMETpUUYECKUE GUTYPHl HA HETUHOBAHHOM U KJIETYaTON
Oymare ¢ IOMOIIbIO LIUPKYJIS U TUHEUKH.

Haxomute 1uHBI OTPE3KOB  HEIMOCPEACTBEHHBIM U3MEPEHUEM C
IIOMOLIBIO JINHEUKHU, CTPOUTH OTPE3KU 3aJaHHOM JUIMHBI, CTPOUTH OKPYKHOCTD
3aIaHHOTO paauyca.

Hcnonp30BaTh CBOWCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIPATa IS UX
IIOCTPOEHMS, BEIYUCIICHUS ILIOIAAN U IIEpUMETpa.

BbluncisaTe nepuMeTp U Iioniaab KBaapara, npsMoyroibHUKa, Guryp,
COCTABJICHHBIX M3 IPSIMOYTOJIbHUKOB, B TOM YHCJIE PUTYp, N300paKEHHBIX HA
KJIeTYaTol Oymare.

[Tonp30BaThCA OCHOBHBIMA METPUYECKUMH €IMHULIAMHA U3MEPEHHUS JJINHBL,
IJIOIA/IN; BBIPAKATh OJJHA €IMHUIIbI BEJIMYMHBI Yepe3 IPYyTHE.

Pacno3naBaTh napasuienenumeni, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHHU, HAXOIUTh U3MEPEHHUS MapajuieNenunena, Kyoa.
Boruncnsate 00bEM Ky0Oa, napaenenumnesa rno 3aaHHbIM U3MEPEHUSM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemwlare HecIOXKHBIE 3aJauyd  HAa U3MEPEHUE TEOMETPUUYECKUX BEJIMYMH B
IIPAKTUYECKUX CUTYaALUsX.

[IpeameTHBIE PE3yNIBTATHl OCBOCHUS IPOrPAMMBbl y4€OHOTO Kypca K KOHILy 00y4YeHus
B 6 KJacce:

Yucna 1 BeIYUCIICHUSA

3HaTh ¥ IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUAAMH YHUCEI U CIIOCO0aMu
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WX 3alKUCH, IEPEXOTUTH (€CIU ATO BO3MOXKHO) OT OJHOM (hOPMBI 3aIIUCH YKCIia K
JPYTOM.

CpaBHUBATH U YIIOPSIOYUBATH I1I€JIbIC YMCIIa, OOBIKHOBEHHBIE U JICCATUYHBIE APOOH,
CpaBHUBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BrInonHaATh, coueTas yCTHBIE U TUCbMEHHBIE TPUEMBI, apu(hMETUUECKUE IEUCTBUS C
HaTypaJbHBIMU U II€JIBIMHU YHCIIaMHU, OOBIKHOBEHHBIMHU U JECATHYHBIMH JIPOOSMU,
MOJIOKUTENIbHBIMU U OTPULIATEIIbHBIMU YU CIIAMM.

BoI4uCisATh 3HAUE€HUS YUCIIOBBIX BBIPAKEHUM, BBITIOJIHATh IPUKUAKY U OLICHKY
pe3yabTara BBIYUCICHUM, BBIMOIHATH MNPeoOpa3oBaHUSI YHUCIOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHIECKHUX JACHCTBUM.

COOTHOCHUTH TOUKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €M YUCIIOM U
M300pa)xkaTh YMCIa TOUKAMU Ha KOOPJMHATHOW MPAMOM, HAXOUTh MOJTYJIb YHCIIA.
COOTHOCHUTH TOYKH B MIPSAMOYTOJBHOM CUCTEME KOOPJMHAT C KOOPJAUHATAMHU 3TOU
TOYKH.

OKpyIJISITh LEIbIC YUCIIa U IECATUYHBIE TPOOU, HAXOAUTh MPUONIMKEHUS YUCET.
UucnaoBbie 1 OYKBEHHBIC BBIPAKCHUS

[TonumaTth U ynotTpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3AMIMCHIO CTETICHU YUCIIA,
HaxXOJUTh KBaAPAT U KyO UKclia, BBIYUCISATh 3HAYEHUS YMCIOBBIX BBIPAKCHUH,
coepKaluX CTETICHHU.

[Tonp30BaThCs MpU3HAKAMU JETUMOCTH, PACKIa[bIBaTh HATypaJibHBIC 4YHUCIA Ha
MPOCTHIC MHOXKHUTEJIH.

[Tonb3oBaThCA MacIITaAOOM, COCTABIATH IPOMOPLIMM U OTHOILICHHUS.

Hcnonb3oBaTh OYKBBI 17151 0003HAYEHUS YUCETT TTPH 3aMMHCH MAaTEMaTHYECKUX
BBIpaKEHUN, COCTABIIATh OYKBEHHBIC BBIPAKEHUS 1 (POPMYJIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPAXKEHUMN, OCYIIIECTBIISII HEOOXOIUMBIE MOJICTAHOBKHU U
npeoOpa3oBaHusI.

HaxoauTh HEWM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemmenune TeKCTOBBIX 3a1a4

Pemrate MHOTOIIArOBBIE TEKCTOBBIC 3a4a9H ApU(PMETHUCCKUM CIIOCOOOM.

Pemrats 3aa4u, CBSI3aHHBIEC ¢ OTHOIIEHUEM, TPOTIOPLIMOHAIBHOCTHIO BEJIUUHH,
MPOIIEHTAMHU, PelIaTh TP OCHOBHBIE 3a/1a4l Ha JPOOU U MPOIEHTHI.
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PemmaTe 3a1aum, coaepkaiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpeMsi, pacCTOSIHUE, IIeHa, KOJIUYECTBO, CTOUMOCTb, IPOU3BOIUTEIILHOCTh, BpEMS,
00BbEMa paboThI, UCTIONB3YS apuPMETHUECKUE ACHCTBUS, OLICHKY, IPUKHUJIKY,
MOJIb30BaThCS €AMHUILIAMU U3MEPEHHS COOTBETCTBYIOUINX BETUYHH.

CocTaBnaTb OyKBEHHBIE BBIPAXKECHHS 110 YCIOBHIO 33/1a4H.

W3BnekaTs nHOpMAaIUIO, TPEICTABICHHYIO B Ta0IMIaX, HA JMHEHHOM, CTOJI0YaTON
WA KPYTOBOM Juarpammax, HHTepIpeTUpOBaTh MPeICTaBICHHbIC JaHHBIE,
UCII0JIb30BaTh JaHHbBIE MTPHU PEILICHUH 3a]1a4.

[IpencraBnsaTh HHGOPMALIUIO C TIOMOIIBIO TAOJUIL, TUHEHHON B CTOI0YATOM
Jarpamm.

Harnsignas reomerpus

[TpuBOIUTH MPUMEPHI OOBEKTOB OKPY>KAIOIIETO MUPA, UMEIOMINX (GOPMY U3yUECHHBIX
reOMETPUYECKUX IIOCKUX U IPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PaBHBIX U
CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ MOMOIIBIO ITUPKYJIS, THHEHKH, TPAHCIIOPTUPA HA HETMHOBAHHOW U
KJIET4aTO Oymare u3yuyeHHbIE IIJIOCKHE FeOMETpUUECKHE (PUryphl U KOHPUTYpaLUH,
CUMMETPUYHBIE (PUTYPHI.

[Tonp30BaThCs TEOMETPUUECKUMU TOHATUSIMH: PABEHCTBO (PUTYp, CHMMETPHS,
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETpPHUEH: OCb CHMMETPUH, LICHTP
CUMMETPUH.

HaxoauTs BeTMYHUHBI YTJIOB U3MEPEHUEM C TOMOIIBIO TPAHCIOPTUPA, CTPOUTH YTJIbI
3aJJaHHOW BEJIMYMHBI, MTOJIb30BATHCS MPH PEIICHUH 3aj1a4 IPaIyCHON MEpOii yIioB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIA U TYNION YTJIbI.
BbraucnsaTe AMMHY JTOMaHOM, IEPUMETP MHOTOYTOJIbHHKA, I10JIb30BAThCs €AUHUIIAMU
W3MEpEHHUS ITMHBI, BBIPAXKATh OJIHU €MHUIIBI H3MEPEHUS JUTMHBI Yepe3 IpyTrHe.
Haxoauts, ucnosnb3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEXTY TBYMS
TOYKAMHM, OT TOUKH JI0 MIPSIMOM, JJIMHY ITyTH Ha KBaJIpaTHOM CETKe.

Beraucnsate miiomanas GUryp, COCTaBIEHHBIX U3 IPSIMOYTOJIEHUKOB, UCTIOIB30BaTh
pazOueHne Ha TPSAMOYTOJIBHUKM, Ha  paBHbIE  (UTYPBHI,

JOCTparBaHME JI0 MPSMOYTOJIHHHUKA, MTOJTH30BATHCSI OCHOBHBIMHU €TMHULIAMHU
U3MEPEHMS TUTOMIA N, BEIPAXKATh OJHU €IMHUIIBI U3MEPEHUS TUIOMAIN Yepe3 ApyTrHe.
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Pacnio3naBaTh Ha MOJIENSAX U U300pAKEHUSIX MUPAMUY, KOHYC, LILIIUHIID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, PAa3BEPTKA.
N306pakath Ha KiieT4yaTOM Oymare npsiMOYTOJIbHBIN MapajuieIenune.

Boerancnsate 006EM NpsSMOYTOJIBHOTO Mapaiiesienumneaa, Kyoa, moib30BaTbCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMA;

Pemate HecnoxHble 3a7aud  Ha HAXOXJICHUE TEOMETPUYECKHX BEJIHMYMH B

IMPAaKTHYCCKUX CUTYyallHAX.
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TEMATHUYECKOE IINTAHUPOBAHUE 5 KJIACC

JlelicTBHS C HATYpaJIbHBIMU
YU CIIAMU

CUCTEMA CUUCIICHUS.
Psn mHaTypanpHbIX
qucel.
HarypanbHubli psz.
Yucno 0.
HarypansHabie uncna
Ha KOOPJMHATHON
MPSAMOM.
CpaBHeHue,
OKpPYIJICHHE

HaTypaJbHBIX YHACEIL.

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMHU
yrciiamu. CBoMcTBa
HYJISI TIPY CJIOKEHUH
U YMHOEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH 00YYarOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue
HatypasibHble uncna. 43 Jlecsatuunas YuraTh, 3aNIUCHIBATH, CPABHUBATh HaTypaJIbHbIE YUCIIA;

NpeaIaraTb U 00CyKIaTh COCOOBI YIIOPSIOUNMBAHUS YNCEIL.
HN300paxaTh KOOPIAMHATHYIO NPSIMYIO, 0TMEYaTh YUCIIa
TOYKaMH Ha KOOPJIMHATHOUN NPSIMOIl, HAXOAMTh KOOPIUHATHI
TOYKH.

HccaenoBathb cBoiicTBa HaTypalibHOTO psifa, uncen 0 u 1
MIPY CJIIO)KEHUU U YMHOXKEHUH.

Hcnonb30BaTh NPaBUJIO OKPYTIICHUS HATYPAJIBHBIX YHUCEN.
BoInoiHATHL apupMeTnyecKue 1eiiCTBUs C HATYPAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YACIIOBBIX BBIPAKEHUIN

CO CKOOKaMHM U 0e3 CKOOOK.

3anuchIBaTh TPOU3BEICHUE B BUJE CTENICHU, YUTATh
CTEIEHU, HCII0JIL30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKa3aTelb), BLIYUCIASATH 3HAYEHUs CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUH, MPEJIAraTh U MPUMEHATH NPUEMBI IPOBEPKHU
BBIYMCJICHUU.

Hcnob30BaTh pH BHIYUCICHUSAX [IEPEMECTUTEIBHOE U
COYETATEJIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUSI,
pacnpenenuTENILHOE CBOMCTBO YMHOXKEHUS;, (POPMYJIMPOBATH
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[lepemecTuTENBLHOE U
COYETATENBHOE
CBOMCTBA CJIIOKECHUS U
YMHOXEHUS,
pacrpeaeauTeIbHOE
CBOVICTBO YMHOKEHHSI.
JlenuTenu u KpaTHbIE
YUCIIa, PA3JI0KEHUE
4uCia Ha MHOKHUTEIH.
Jlenenue

c ocraTtkoM. IIpocTeie u
COCTaBHbIC YHUCIIA.
[[pu3HaKy 1€IUMOCTH
Ha 2, 5,

10, 3, 9.

CreneHs ¢
HaTypaJIbHbIM
MOKA3aTeJIEM.

HuciioBbIe BBIpAKEHUS;

M IPUMEHSTH TIpaBUjIa MPeoOpa30BaHMs YUCIOBBIX BHIPAKCHHIM
Ha OCHOBE CBOMCTB apupMeTHIEeCKUX JAercTBuil. MccaenoBaTh
YUCJIOBBIE 3aKOHOMEPHOCTH, BBIIBUTaTh U OOOCHOBHIBATh
CUTIOTE3bI, (HOPMYIHPOBATH 000OIIEHNS U BBIBOJIBI 110
pe3yJibTaTaM NPOBEAEHHOTO UCCIICI0OBAHMUS.

DopMyIUpPOBATH ONPEAECICHUS ACIUTENS U KPATHOTO, HA3bIBATH
NETTUTENIM U KPAaTHBIC YKMCJIa; PACTIO3HABATh MPOCTHIE M COCTABHBIE
yucia; GopMyIUpoBaTh U MPUMEHSTh IPU3HAKU JETUMOCTH Ha 2,
3,5,9, 10; npuMeHATh aITOPUTM Pa3I0KEHHUSI YMCIIa Ha MPOCTHIC
MHOXXUTEJIN; HAXOAUTh OCTAaTKH OT ACJICHHUS U HEOJHOE YaCTHOE.
Pacrio3naBaTh HCTUHHBIC M JIOKHBIC BHICKA3bIBAHUS O
HaTypaJIbHBIX YHCJIaX, MPUBOAUTH IPUMEPHI U

KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUI O CBOMCTBAX HATYPAJIbHBIX YHUCE.
KoncTpynpoBath MaTeMaTUUECKUE TTPETIOKEHUS

C TTIOMOIIIBIO CBSI30K «H, HIN», «ECIH..., TO...».

Pemrate TekCcTOBBIC 332U ApU(PMETHUESCKHUM CIIOCOOO0M,
MCII0JIb30BaTh 3aBUCHUMOCTH MEXY BeIMUMHAMU (CKOPOCTS,

BpEMsl, paCCTOSIHUE; 11eHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
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MOPSAOK JEHCTBUM.
Perenne TeKCTOBBIX
3a/1a4 Ha BCE

aprupMeTHIECKUE

AHAJIM3UPOBATh U OCMBICIIMBATH TEKCT 3a/1a4H,
nepeopMyIMpOBaTh YCIOBUE, U3BJIEKATh HEOOXO0IUMbIE
NaHHBIC, yCTaHABIIMBATh 3aBUCUMOCTH MEX/1Y BEIMUUHAMU,
CTPOUTD JIOTUYECKYIO LIETIOUKY PACCYKICHUM.

MOI[GJ'II/IPOBaTL XO0O peuIiCHus 3ada4n C IOMOIIbIO PUCYHKA,
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neicTBys, CXEMBI, TAOJINLIBI.

Ha JBUKEHUE U [IpuBOANTSH, pa30KpaTh, OLEHUBATH PAa3IMYHbIE PEUICHUS, 3alIUCH
MOKYIIKU pEILIEHUI TEKCTOBBIX 33]1a4.

KpuTtnuecku orieHUBaTh MOTY4YEHHbIN pe3yibTaT, OCYIIECTBISATh
CaMOKOHTPOJIb, IPOBEPSASL OTBET HA COOTBETCTBUE YCIIOBHIO,
HaXOAUTh OIINOKH.

Perate 3a/1a4u ¢ NIOMOUIBIO ITEpedopa BCEX BO3MOKHBIX
BapUAHTOB.

3HAKOMUTKCS C UCTOPUEH Pa3BUTUS apU(DMETUKHU

Harnsannas reomeTpusi. 12 Touka, npsimMas, Pacrio3HaBaTh Ha yepTexax, pUCyHKaX, ONKUCHIBATD,
JIMHNY Ha IOCKOCTH OTPE30K, JIYY. WCIIOJIb3Ysl TEPMHUHOJIOTHIO, U M300pakaTh ¢ MOMOIIIBIO
Jlomanas. YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K, JIy4,
M3MepeHue JuHbI YTOJI, JOMaHYI0, OKPYKHOCTb.
OTpe3Ka, Pacrnio3HnaBaTh, IPUBOAUTH MIPUMEPHI OOBEKTOB PEATHHOTO
METPUYECKHUE MHUpa, UMEIOITUX (OpMY M3YyUECHHBIX (DUTYD, OLIECHUBATh UX
CIMHULIBI ITMHEWHBIE Pa3MEPBI.
W3MEPEHHUS JIJTAHBI. Mcnonb30BaTh JIMHENKY W TPAHCIIOPTUP KAK UHCTPYMEHTBI

OKpy»HOCTb U KPYT. U1l HOCTPOCHHS U U3MEPEHUS: U3MEPATH IJIMHY OTPE3Ka,




[TpakTueckas
paboTta
«ITocTpoenue y3opa
13 OKPYKHOCTEW».
Yrou. [Ipsamoti,
OCTPBIN, TYIION U
Pa3BEPHYTHIN YIJIBL.

M3mepeHne yrios.

BEJIMYHUHY yTiia; CTPOUTh OTPE30K 33JJaHHOM IJIMHBI, YTO,
3aIaHHON BETMYMHBI; OTKIIAbIBATh [IUPKYJIEM paBHBIC
OTPE3KHU, CTPOUTH OKPYKHOCTh 33JJaHHOIO pajuyca.
MN300pakath KOH(DUTYpAITUN TEOMETPUIECKUX DUTYD

M3 OTPE3KOB, OKPYKHOCTEH, UX YACTEW HA HEIIMHOBAHHOU U
KJIeT4aToOl Oymare; mpejajiarath, ONMUCHIBATh U O0CYKAaTh
CIOCOOBI, aITOPUTMBI IOCTPOCHHUSI.

Pacnio3HaBaTh 1 M300pa)kaTh Ha HEIMHOBAaHHOU U
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[IpakTrueckas pabota

«IlocTpoenue yrinos»

KJIeTUaToON Oymare npsiMoi, OCTPBIH, TYIOU, pa3BEPHYTHINA YIJIBL;
CpaBHUBATh YTJIBL.

BpIuncIATh IJIMHBI OTPE3KOB, JIOMAHbIX.

[ToHMMaTh ¥ UCIIOIB30BaTh MIPU PEIICHUH 3a]1a4 3aBUCHUMOCTH
MEXAY €IUHULIAMUA METPUYECKON CUCTEMBI MEp; 3HAKOMHUTBCS C
HEMETPUUYECKMMU CUCTEMAaMU Mep; BBIPAXKaTh JJIMHY B
Pa3IMYHBIX €AUHULIAX U3MEPEHUS.

WccnenoBath GUrypsl 1 KOHQUTYypalvu, UCTIONB3Ys ITUGPOBBIC

pecypcehl
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OOBIKHOBEHHBIE TPOOH

Jpo6s. [TpaBunbHBIC 1
HEeIpaBUIbLHBIC IPOOH.
OCHOBHOE CBOMCTBO
poOu.

CpaBHeHue TpoOei.
Cioxxenue u
BEIYMTAHHC
0OBIKHOBEHHBIX
npobeii. CMelanHas
po0Ob. YMHOXXEHHUE U
NeICHUE
0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIE IpOoOH.
PemeHne TeKCTOBBIX
3a/1a4, CoJIePIKaIIuX

npobu. OCHOBHBIC

MonenupoBaTh B rpaguuecKkoi, NpeaMeTHOH dopme,

C MIOMOILIbIO KOMITBIOTEpA TIOHATHUS U CBOWCTBA, CBSI3AHHBIE C
0OBIKHOBEHHOM JPOOBIO.

YuraTe U 3aMCBIBaTh, CPABHUBATH OOBIKHOBEHHBIE ApO0H,
npeiaraTb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YHOPSAI0YUBAHUS APOOEH.

1300paxaTh OOBIKHOBEHHBIE JPOOH TOUKAMHU

Ha KOOPAWHATHOM MPSAMOW; HCTI0JI30BAaTh KOOPANHATHYO
OPSIMYIO JUIS CpaBHEHUS Ipo0eH.

@DopMyIupoBaTh, 3aIIUCHIBATH C IOMOIIbIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JApOOU; HUCTIOIB30BATh OCHOBHOE
CBOMCTBO po0OH JJIsl COKpAIlleHUs IpoOei U MpUBEACHUS APOOH K
HOBOMY 3HAMEHATEIIIO.

[IpencraBisaTh cMEMIaHHYIO IPOOH B BUIEC HEMPABIIIBHOMN H
BBIJICTISATH LIETYI0 YaCTh YKCIIa U3 HENPaBUIbHON ApoOu.
BoInonHsaTh apudmeTHieckue 1ecTBus

C OOBIKHOBEHHBIMU APOOSMU; TPUMEHSTH CBONCTBA
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3a/1a4M Ha IpooH.
[IpumeHeHne OyKB
TS 3aICH
MaTEMaTHYECKUX
BBIPAKECHUN U

MPEIIIOKEHUM

apu(METHICCKUX JEHCTBUH ISl pallMOHAIU3AIIUN
BBIYMCIICHUU.

BBINOMHATH NPUKUJIKY U OLIEHKY pE3yJIbTaTa BEIYUCICHUN;
MpeaaaraTb U IPUMEHSATh MPUEMBI TPOBEPKU BBIUUCIICHUM.
[TpoBOIUTH HCCIIEIOBaHUS CBOMCTB APOOEH, OMUPasICh

Ha YHCIIOBBIE IKCIIEPUMEHTHI (B TOM YUCIIE C TIOMOIIBIO
KOMITBIOTEPA).

Pacrio3HaBaTh HCTUHHBIC U JIOKHBIC BBICKa3bIBAHUS

0 IpO0sX, MPUBOJAUTH MIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUM.

PeraTe TeKCTOBBIE 3a/1a4M, COJEPIKaIe APOOHBIC TaHHBIE, U
3ajlauy Ha HAXOXKJIEHUE YaCTH 11€JI0T0 U LIEJIOTO IO €ro YacTu;
BBISIBJISITH UX CXOJICTBA U Pa3IUUUSL.

MopaenupoBaTh X0/1 pEIIEHUS 3aa4H C IOMOILbIO PUCYHKA,
CXEMBI, TAOJIUIIBI.

[IpuBOIUTH, pa30UpaTh, OLICHUBATH PA3JIMUHbBIC PEIICHUS,
3alyCy PEIICHUN TEeKCTOBBIX 3a/1a4.

KpuTtnueckn OLeHNBaTh MOJTYyYECHHBIM pe3yJIbTar,
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OCYIICCTBJIATb CAMOKOHTPOJIb, ITPOBECPSSA OTBET
Ha COOTBCTCTBUC YCIIOBUIO, HAXOAUTDb OIITNOKH.

3HAKOMUTHCS C UICTOPUEH pa3BUTHUS apu(PMeTUKH

Harnsgaas reomerpus.

MHOFOYI‘OJII)HI/IKI/I

10

MHOIrOyroJIbHUKH.
UeThbIpEXYTOJbHUK,
MPSMOYTOJIBHHK,
KBaJpar.

[IpakTHueckas

OnuceIBaTh, UCNOJIb3Ysl TEPMUHOJIOTHIO, U300paKaTh

C IOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEJIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

[IpuBOAUTH MPUMEPHI 0OBEKTOB PEATTBHOTO MUPA, UMEIOLTUX

(1)OpMy MHOI'OYI'OJIbHHUKA, IIPAMOYI'OJIBHUKA, KBaJpaTa,
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pabora

«IlocTtpoeHune
MPSIMOYTOJILHUKA C
3aJaHHBIMU CTOPOHAMHU
Ha HEJIMHOBAHHOM
Oymare.
TpeyroyibHUK.
[1nomans 1 nepumMeTp
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€AUHULIBI U3MEPEHUS
TJIOILIATH.

[Tepumerp

MHOT'OYI'OJIbHUKA

TPEYTOJIbHUKA, OLICHUBATH UX JIMHEUHBIE Pa3MeEPHI.

BpIunciiaTh: nEpUMETp TPEYroabHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TIJIOIIAb MPSAMOYTOJIbHUKA, KBAIpaTa.
N300paxxaTh OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIE U TYTOYTOJIbHBIE
TPEYTOJIbHUKHU.

CTpouTh Ha HEJIMHOBAaHHOM M KJIETYAaTOM OyMare KBajapat u
[IPSAAMOYTOJIBHUK C 33IaHHBIMU JJIMHAMU CTOPOH.

HccnenoBars CBOMCTBA MPSIMOYTOJIBHUKA, KBAIPATa IMyTEM
HKCIIEPUMEHTA, HAOII0ICHUS, U3MEPEHUS, MOJICITMPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpaTa u INPsIMOYIOJIbHUKA.
KoHCcTpyrnpoBaTh MaTeEMaTHUECKUE MTPENTIOKEHUS

C TIOMOIIBIO CBSI30K «HEKOTOPHIIY, «1H000». Pacrio3naBarth
VMICTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS O MHOI'OYT'OJIBHUKAX,
[IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI.

Hccnenosars 3aBUCUMOCTD IUIOIIAAN KBaApaTa OT JUIMHBI €70
CTOPOHBI.

Mcnonbs30BaTh CBOMCTBA KBAIPATHOM CETKH ISl TIOCTPOCHHUS
(buryp; pazouBaTh NpSIMOYTOJLHUK HA KBAaPAThI, TPEYTOJbHUKU;

COCTaBJISITh (bI/IprBI M3 KBaJpaTOB U IPAMOYI'OJIbHHUKOB U
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HAXOIUTh UX IUIOIIA/b, pa30uBaTh GUTYPHI HA MPSIMOYTOJIBHUKU
Y KBaJpaThl U HAXOAUTh UX IUIOIIA/b.

BripakaTh BEIMUMHY IUIOIIAAM B PA3JINYHBIX €IMHULAX
M3MEPEHUS METPUUECKON CUCTEMBI MEp, IOHUMATh U
VICII0JIb30BAaTh 3aBUCUMOCTH MEXIY METPUUECKUMHU €TUHULIIAMU

M3MCPCHHA ILIOIIA/IN.
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3HAKOMMTBHCS C INMpuMCpPaMu IIPUMCHCHUA ITUIOIIAAN U IICPHUMCTPA
B IIPAKTUYCCKUX CUTyalUAX. Pematn 3aJa4un
13 peaHLHOﬁ JKU3HU, IIpCajiaratb U O6CY)K,ZI&TB Pa3JINYHBIC

CITOCOOBI pCUICHUA 3ada4
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JlecsTuanabie IpOoOH

JlecsiTUuHas 3aucCh

npobeii. CpaBHEHHE

JlericTBus
C JECSITUYHBIMU
TpOOSIMHU.

Oxkpyrienue

Pelienne TeKCTOBBIX
3ajiay, CoJIePKaIIuX
npoou. OCHOBHBIE

3aJlauu Ha ApooH

NECATUYHBIX APOOEH.

NECATUYHBIX APOOEH.

[IpeacTaBisITh ECITHUHYIO IPOOb B BHIe OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATh, CPABHUBATH JACCATUYHBIC APOOH,
mpeaiaraTh, 000CHOBBIBATh M OOCYXKIATh CITIOCOOBI
YIOPSIIOUMBAHUS JECATUYHBIX APOOEH.

MN300paxkath 1ecATUYHBIC IPOOM TOUKAMU Ha KOOPAUHATHOM
MIPSIMOU.

BoISBISATE CXOACTBA U Pa3IMUUS MPABUI apU(PMETHICCKUX
NEeUCTBUN C HATYpAIbHBIMU YUCIIAMH U JICCITUYHBIMU APOOSIMH,
0OBACHSATH HX.

BeimonHaTe apudMeTHiecKre 1eHCTBUS ¢ JECATUIHBIMU
TPOOSIMU; BBITIOHSATH MPUKUIKY U OIIEHKY pe3yJIbTara
BBIUMCIICHUH.

[IpuMeHATh cBOKCTBA apu(hMETUUECKUX JEHCTBUMN IS
palnroHaIM3aly BEIYMCICHUM.

[IprMEeHSTH MPAaBUIIO OKPYTICHUS IECATUUHBIX TPOOCH.
[TpoBOIUTH HCCIIEIOBAaHMS CBOMCTB IECATUUHBIX Ipo0ei,

OIINPasACh Ha YHUCIIOBBIC OKCIICPUMCHTEIL (B TOM 4YHUCIJIC

000CHOBAHMS.

C IIOMOIIIBIO KOMHBIOTepa), BbIABUI'aTb THIIOTC3bI U IIPUBOJAUTH UX
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Pacrnio3HaBaTh UCTUHHBIC U JIO)KHBIE BBICKA3bIBAHUS
0 Ipo0SX, MPUBOJIUTH PUMEPHI U KOHTPIPUMEPHI, CTPOUTD

BBICKA3bIBAHUSA U OTPHULIAHHWA BBICKa3bIBaHUI.
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PeiaTh TEKCTOBBIE 3a]1a4M, COAEpKalUe APOOHBIC JaHHBIC, U HA
HAXOJICHUE YaCTH LIEJIOT0 U LIEJIOTO IO €r0 YaCTH; BBISBIIATH UX
CXOJCTBA U pa3InyMusl.

MoenupoBaTh X0 PELICHUs 3a1a4l C IOMOIIBIO PUCYHKA,
cxeMbl, Tabnuibl. [IpuBOUTH, pa3oupath, OLIEHUBATH PA3IMYHbIC
PELICHUS, 3aIIMCH PELICHUN TEKCTOBBIX 3a/1a4.

OrniepupoBath IPOOHBIMU YUCIIAMU B PEAIbHBIX )KU3HEHHBIX
CUTYyalLUsIX.

KpuTtnuecku olleHUBaTh MOTYYEHHBIA PE3YIbTaT, OCYIIECTBIATh
CaMOKOHTPOJIb, TPOBEPSIST OTBET

Ha COOTBETCTBHE YCIOBHIO, HAXOIUThH OIMIUOKH.

3HAKOMUTBCS C UICTOPUEH Pa3BUTHS apU(PMETUKHU
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HarnsgHas reomerpus.
Tena u ¢purypsl B

[IPOCTPAHCTBE

MHOrorpaHHHKHU.
N300pakenue
MHOTOTPaHHHKOB.
Moaenu
MPOCTPAHCTBEHHBIX
Te.

[ IpsAMOYTOIBbHBIN
napajuJienenunesn, Kyo.
Pa3BépTku KyOa u
napajuieienunesaa.
[IpakTrueckas pabora
«Pa3BépTka KyOay.

O0BEM KyOa,

Pacrnio3HaBaTh Ha 4epTekKaxX, pUCYHKaAX, B OKPYKAIOLIEM MUPE
[PSIMOYTOJIbHBIN Mapaienenumes, Kyo, MHOrOrpaHHUKHY,
ONKCHIBATH, UCIIOb3Ys] TEPMUHOJIOTHIO, OEHUBATH JIMHEHHBIE
pa3Mepsl.

[ IprBOIUTE MpUMEPBI OOBEKTOB PEATbHOIO MUPA, UMEIOLINX
(opMy MHOTOIpaHHHKA, IPSIMOYTOJIBHOTO NapaJlieIenunena,
KyOa.

MN3o0paxkath KyO Ha KjIeT4aToi Oymare.

VccnenoBaTh cBOMCTBA Ky0a, IPSIMOYTOJIBHOTO
HapaJjIeJIeHIe a, MHOTOTPAHHUKOB, UCIIOJIb3Ysl MOJEIH.
Pacnio3HaBaTh U U300paxkaTh pa3BEPTKU KyOa U
napasuienenunena. MoaenupoBars Ky0 v napajjiesienunes us
OyMaru u IpoYuXx MaTepuasoB, OOBICHATH CIOCOO

MOJIETTUPOBAHUS.
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MMPAMOYT'OJIBHOI'O

MapauiCJICIIIIC1a

Haxonutb u3mepeHusi, BBIYUCIATH TUIOMIAAb TOBEPXHOCTH;
00BEM KyOa, MPSAMOYTOJILHOTO MapalieNenuIea; UCCIeT0BaTh
3aBUCUMOCTh 00BEMA KyOa OT JUIMHBI €ro pedpa, BbIIBUTATh U

0OOCHOBBIBATH T'UIoTC3y.

141 O6T>éMa, IICPpUMCTpPa U I10Iaa ITIOBECPXHOCTH.
Pacrio3naBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

O MHOI'OI'paHHHUKAX, IIPUBOAUTD IIPUMCPBI 1 KOHTPIIPHUMCPHI,
CTPOHUTDH BBICKA3bIBAHWA U OTPULAHUA BbICKA3bIBAaHU.

Pemate 3a1aun U3 peasbHON )KU3HU

HaOmtonath 1 IpOBOJIUTH AHAJIOTUU MEXK]Ty TTOHSITUSAMU TUIOIAIA
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[ToBTOpeHue u 0000IIEHIE

[ToBTOpEHME OCHOBHBIX
MOHATUH U METOJI0OB
Kypca

5 kiacca, 00001eHE

BHAHUI

BeraucisaTh 3HaYSHUST BEIPAKECHUM, COIEPKAIINX HATypaTbHbIC
4ucia, OOBIKHOBEHHBIE U JCCATUUYHBIC JPOOH, BHITOIHITh
npeoOpa3oBaHUs YUCEN.

Bri6upath ciocod cpaBHEHHS YKCEN, BRIUMCICHUHN, TIPUMEHSITh
CBOMCTBa apu(METUYECKUX ACHUCTBUM AJI paluOHAIU3AIUU
BBIYHCIICHUU.

OcCyIecTBIATh CAMOKOHTPOJIb BBITIOJHIEMBIX JCHCTBUN U
CaMOMPOBEPKY PE3yJIbTATA BEIYMCICHUM.

Petate 3a1auu U3 peaybHON KU3HU, TPUMEHSTh
MaTEMaTUYECKUE 3HAHUS IS PEIICHUS 3a7a4 U3 IPYTUX
y4eOHBIX MMPEAMETOB.

Pemate 3a1auu pa3HbIMHU CIOCOOAMU, CPABHUBATH - CIIOCOOBI

pelieHus 3a7a4u, BHIOMPATh pallMOHAIBHBINA CIIOCOO

OBLIEE KOJIMYECTBO
YACOB I10
[TPOIPAMME

170
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6 KIIACC

HaumenoBanue pasuena

(TemBbI) Kypca

KomugecTBO

qacCcoOB

OCHOBHOE cOEpIKaHNE

OCHOBHBIC BUAbBI ACATCIbHOCTH O6y‘-IaIOH_II/IXC$I
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HarypaneHble yncna

30

ApudmeTnueckue
nMecTBUSI

C MHOT'O3HAYHBIMH
HaTypaJIbHBIMU
yrciiaMu. YnciioBelie
BBIPAXKEHUSI, TOPSIOK

NICHCTBUM,

Oxkpyriienue
HATypaJbHbIX YUCE.
JlenuTenu u KpaTHbIE
YKCIIa; HauOOJIbIINI
OOIINI NEeTUTENDh U
HavMEHbIIIee 00111ee
KpaTHOE.

JlenmnmocTh CyMMBI U
MPOU3BEACHUS.
JleneHue

C OCTaTKOM. Pernenue

WCII0JIb30BAaHME CKOOOK.

BrImoHATE apuMETHIECKHE ACHUCTBUS C MHOTO3HAYHBIMHU
HAaTypaJIbHBIMHU YUCJIAMU, HAXOIUTh 3HAYEHHUS YACIIOBBIX
BBIPAKCHHUI CO CKOOKaMM 1 6€3 CKOOOK; BBIUUCIATH
3HAYEHUS BBIPAXKECHU, COAEPKAIINX CTETIEHU.

BBINOIHATS NPUKUJIKY U OLIEHKY 3HAYCHHI YHCIOBBIX
BBIpAKECHUMN, TPUMEHSITh TPUEMBI TPOBEPKU pe3yJIbTaTa.

M cnosib30BaTh MPY BBIYUCIECHUSX IEPEMECTUTEIBHOE U
cOoYeTaTeIbHOE CBOMCTBA CIIOXKEHUSI 1 YMHOKEHUS,
[pacrpeaeauTeIbHOE CBOMCTBO YMHOKEHHSI OTHOCUTEIIBHO
CJIO)KEHUsI, CBOMCTBA apu(METUUECKUX JICUCTBUM.
HccnenoBarh 4MCIIOBbIC 3aKOHOMEPHOCTH, TPOBOJIUTH YUCIIOBHIC
AKCIIEPUMEHTHI, BBIJIBUTATh U 000CHOBBIBATH THITOTE3HI.
DopMyUpOBaTh ONIPEEICHUS JESTUTENS U KPaTHOTO,
HanOOIBIIEr0 OOIIEr0 IEIUTENSI 1 HAUMEHBIIETO O0IIEro
KpaTHOT0, POCTOTO U COCTABHOT'O YKCEJN; UCIIOJIB30BATh 3TH
MOHSTHUS MIPU PELICHUHN 3a7a4.

[IpuMeHATH anTOPUTMBI BBIYUCIICHHUS HAMOOJIBIIIETO OOIIETO
NENUTENs 1 HAMMEHBIIIET0 00IIeTo KPaTHOTO JIBYX YKCeT,

AJITOPUTM Pa3JIOKCHHUA YUCJIa Ha ITPOCTHIC MHOKHUTCIIN.
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TCKCTOBBIX 3a41a4

HccnenoBars ycnoBUsl 1€IUMOCTH Ha 4 U 6.

WccnenoBath, 00CyK1aTh, GOPMYIUPOBATH U
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000CHOBBIBaTh BBIBOJI O YETHOCTH CYMMBI, POU3BEICHHUS: IBYX
YETHBIX YUCEIL, IBYX HEUYETHBIX YUCIIE, YETHOTO U HEYETHOTO
qucell.

MccnenoBaTh CBOMCTBA JIEIIMMOCTH CYMMBI U IPOU3BEICHUS
quCell.

[IpuBOAUTH MPUMEPHI YUCEII C 33ITaHHBIMU CBOMCTBAMU,
[pPaco3HaBaTh BEPHBIC U HEBEPHBIC YTBEPKIACHUS

0 CBOMCTBAX YHCEJ, OIPOBEPTaTh HEBEPHBIC YTBEPKIACHHUS C
[MOMOIILE0 KOHTPIIPUMEPOB.

KoHcTpynpoBath MaTteMaTU4E€CKUE MPEATIOKEHUS

C IOMOIIBIO CBSI30K «M», «UJIN», «ECHHU..., TO...». Pemars
TEKCTOBBIC 3aJ]a4M, BKIIFOYAOIIUE TIOHITHUS ICTMMOCTH,
apu(pMETUYECKUM CIIOCOOOM, UCIIOJIb30BaTh Mepedop BcexX
BO3MO>KHBIX BAPUAHTOB.

MoienupoBaTh X0 PEIIEHUS 33/1a4l C TOMOIIBIO PUCYHKA,

CXEMBI, TAOJIUIIBI.

[PELIEHNN TEKCTOBBIX 3aa4.

[IpuBOANTH, pa30UpaTh, OLICHUBATH PA3IMYHBIC PEIICHUS, 3alIUCU
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Kputnueckn oLeHnBaTh MOJYyYECHHBIM PE3yJIbTaT, HAXOAUTh
OLLIMOKY, OCYLIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBCTCTBHUC YCIIOBHIO

Harnsgnas reometpus.

[IpsiMbIE HA IIOCKOCTH

[lepneHauKynsIpHbIE
MpsSMBIE.
[TapajutenbHbIe

MPSIMBIE.

Pacnio3HaBaTh Ha yepTexkKax, pUCyHKax Cllydaud B3aMMHOIO
[PACIIONIOKEHUS ABYX MPSIMBIX.
MN300paxaTh C MOMOIIbIO YEPTEKHBIX NHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTYaTOM Oymare JBe MepeceKaronuecs
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PaccrosiHne Mexay

MpsAMBIC, ABC IIaPaAJIJICJIbHBIC ITPAMBIC, CTPOUTDL IPAMYTO,
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NBYyMSI TOUKaMH,
OT TOYKH JI0 IIPSIMOM,
JUIMHA MapIIpyTa

Ha KBaﬂpaTHOﬁ CCTKC

MEPIECHINKYJISIPHYIO TaHHOM.

[IpuBOANTH NPUMEPHI MAPATUIETBHOCTH U MEPIIEHUKYIISIPHOCTH
MPSIMBIX B TPOCTPAHCTBE. Pacno3HaBaTh B MHOIOYTOJIbHUKAX
NepHeHIUKYJIIPHbIE U MapajuieNbHble CTOpOHbl. M300pakath
MHOTOYTOJIBHUKH C MapajuIeIbHBIMU, IEPIEHIUKYISIPHBIMA
CTOpOHaMH.

HaxoauTh pacCTOSIHUE MEXYy IBYMs TOYKaMH, OT TOYKHU JI0
MpsIMOM, JUTMHY ITyTH HAa KBAJIPATHOM CETKE, B TOM YHCIIE

MCIIOJIb3YSI IIU(POBBIE PECYPCHI
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Jlpobu

32

OObIKHOBEHHAs 1pOOB,
OCHOBHOE CBOMCTBO
poOU, COKpaIlleHHE
npobeit. CpaBHEHUE U
YIIOPSI0YNBAHHE
TpoOeid.

JlecsTuuHbie TPOOH U
METpPUYECKask CHCTEMA
Mep.
ApudmMernueckue
ITEVCTBUS

C OOBIKHOBEHHBIMU U
NMECATUIHBIMA
TpOOSIMHU.
OtHomenue. [lenenue B

JTaHHOM

CpaBHUBATH U YIOPSAJO0YUBATH ApoOHU, BEIOUPATH CIIOCOO
CpaBHEHUS JpOoOeH.

[IpencTaBiasTh NeCATUYHBIE IPOOU B BUIE OOBIKHOBEHHBIX
npo0Oeit 1 OOBIKHOBEHHBIE B BUJE JIECATUYHBIX, UCIIOIb30BATh
HKBUBAJICHTHBIC MPEACTABICHUS APOOHBIX YHCET IIPU UX
CpaBHEHUH, IPU BBIYUCICHUSIX. MICIIOIb30BaTh AECATUYHbBIE
npoOu mpu npeoOpa3oBaHUM BETUYUH B METPUUYECKOH cucTeMe
Mep.

BbInonHATE apuMeTnyecKue 1eiCcTBUS

C OOBIKHOBEHHBIMH U JECATUUHBIMH IPOOSMHU.

BbIYUCIATh 3HaYEHUS BBIPAKEHUI, COIEPKAIINX OOBIKHOBEHHbIE
U JICCSITUYHBIC IPOOH, BBHITIOIHITH MPEeoOpa3oBaHus Apooeil,
BBIOMPATH CIIOCOO, IPUMEHSTH CBOMCTBA apU(PMETUUECKUX
NEUCTBUM JJIs1 pallMOHAJIN3ALNN BBIYHCIICHUN.

CocCTaBIIsATh OTHOILEHUS Y IPOIIOPLIMU, HAXOINUTh

OTHOIICHWEC BCIWYUH, JCIIUTh BCIINYMHY B TdHHOM
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OTHOlIEHUHU. Macirao,
nponopuus. [lonstue
MpoleHTa. Beruucnenue
MPOIIEHTA

OT BEJIMYMHBI U
BEJIUYUHBI 110 €€
MPOLICHTY.

Pelienne TeKCTOBBIX
3a/1a4, COAEPKAIINX
TPOOU U TIPOLIEHTHI.
[IpakTrueckas paborta
«OTHOIICHUE NJIMHBI
OKPYKHOCTH K €€

TuaMeTpy»

OTHOLICHUHU.
HaxonuTh SKCIEpUMEHTABHBIM ITyTEM OTHOIICHHUE JITTMHBI
OKPYKHOCTH K €€ IHaMeTpy.

WNHTepnpeTrpoBaTh MaciTad Kak OTHOIIIEHUE BEJIMYHH,
HaXO0JIUTh MacITal IIaHa, KAPThI U BEIYUCIIATH PACCTOSHUS,
MCIIOJIb3YsI MacITao.

OOBSACHSTH, UYTO TAKOE MPOLICHT, YIOTPEOJIATH 000POTHI PEUH CO
CJIOBOM «IIPOLIEHT». BhIpaxkaTh MPOLIEHTHI B APOOSIX U JpOOH B
MPOLIEHTAX, OTHOIICHHUE JIBYX BEJIMUMH B MPOIIEHTaX. BHIYUCISTD
MPOIICHT OT YKCJIa ¥ YUCJIO TI0 €T0 MPOIICHTY.

OKpyTasTh APOOU U MPOIEHTHI, HAXOIUTh MIPUOJIMIKEHUS YUCEIL.
Pemate 3a1auu Ha 9acTH, IPOIICHTHI, IPOTIOPIINH,

Ha HaxO0XJIeHUE ApoOu (TIPOLIEHTa) OT BEJIMYMHBI U BEJIMUMHBI T10
e€ npobu (TporeHTy), 1podu (MPOoIeHTa), KOTOPHIA COCTABIISICT
0JIHa BeIMYuHA OT apyroi. [IpuBoauTh, pa3oupaTs, OIICHHBATH
pa3TMYHBIC PEIICHMS, 3aITUCH PEIICHUN TEKCTOBBIX 3a/1ad.
M3Bnexkats nHpOpMaIuio u3 TabauIl U IUarpamm,

MHTEPIPETUPOBATH TAOJUYHBIEC JAHHBIE, ONIPENEIATh
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HanOOJIbIIIEE U HANMEHBIIIEE

13 IIPCACTABIICHHBIX TaHHBIX

Harnsgnas reometpus.

Cummerpust

OceBasi CHMMETpHSL.
I{enTpanpHas

CUMMETPHS.

Pacmo3HaBaTh Ha YepTexKaxX U U300PAKEHHIX, U300paKkaTh OT
PYKH, CTPOUTH C TIOMOIIBI0O HHCTPYMEHTOB QUTYPY (OTPE30K,

IMTOMaHY0, TPEYTOJIbHUK, TPSMOYTOJIbHHUK,
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[TocTpoeHue
CUMMETPUYHBIX QUTYP.
[TpakTHueckas padbota
«OceBast CUMMETPUS.
Cummerpust

B ITPOCTPAHCTBC

OKPY>KHOCTh), CAMMETPUYHYIO JaHHOW OTHOCUTEIILHO TPSIMOI,
TOYKH.

Haxonuth npuMepsl CHMMETPUHU B OKPY>KaOIIEM MUpE.
MopenupoBaTh U3 Oymaru 18e GUrypbl, CAMMETPUYHBIE
OTHOCHUTEIHHO MPSIMOil; KOHCTPYUPOBATh TEOMETPUUECKUE
KOH(UTypaliK, UCTIONIb3YsI CBOMCTBO CUMMETPHUH, B TOM YHCIIE C
MOMOIIBIO IIU(POBBIX PECYPCOB.

HccnenoBaTh CBOMCTBA U3YUYEHHBIX (DUTYD, CBSI3AHHBIC C
CUMMETpPHUEHN, UCTIONB3YS AKCIIEPUMEHT, HAOII0ICHHE,
MOJICJIMPOBAHUE.

(OG0CHOBBIBATH, OIIPOBEPTaTh C MOMOIILI0 KOHTPIIPUMEPOB

YTBEPKIEHHS O CHMMETpUU (uUryp
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BripaxeHus ¢ OykBaMu

[Tpumenenue OyKkB J1st
3anucu
MATEMATHYECKUX
BBIPAKCHUH U
MPEIIOKEHUM.
BbyKBEHHBIC BBIPAKECHUS
Y YHCJIOBBIE
MMOJICTAHOBKH.
byKBEHHbBIE PABEHCTBA,
HaXO0XJICHUE

HEU3BCCTHOI'O

Vcrionp30BaTh OYKBEI 1711 0003HAYCHUS YUCE, IPU 3aIMUCH
MaTEMaTUYECKUX YTBEPKJIECHUMN, COCTABISATh OYKBEHHbBIC
BBIPAKEHUS 110 YCJIOBUIO 33]]a4H.

HccnenoBaTh HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCII0JIb30BATh OYKBBI JIJIS1 MX 3aIUCH.

BrIuuciaTs 4uciioBoe 3HaUeHUE OYKBEHHOTO BBIPaKEHUS MPHU
3aJIaHHBIX 3HAYCHUSIX OYKB.

3anuckIiBaTh POPMYJIBI: IEPUMETPA U TIJIOIIAIN
MPSIMOYTOJIbHUKA, KBaApaTa; JJIMHbI OKPYKHOCTH, TIOIIAIN
KpyTa; BHITOJHITH BRIUUCICHUS IO 3TUM (DopMyJiaM.
CocTaBisTh (POPMyIIbl, BBIpAXKAIOIINE 3aBUCUMOCTU MEXKTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, pACCTOSHUE; 1I€HA, KOJINYECTBO,

CTOUMOCTb; POU3BOAUTEIHLHOCTE, BpEMS, 00BEM
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KoMItoHeHTa. DopmyIbl

pa6OTLI; BBITIOJIHATH BBIYUCIICHUA 110 OTHUM (bOpMYJ'IaM. HaXO,ZIHTB

HEU3BECTHBIN KOMIIOHEHT aprU(pMETHUECKOTO ACHCTBUS

HaI‘JIHI[Haﬂ reoMceTpuA.

@urypsl Ha IJIOCKOCTH

UeTbIpEXYTOJIbHUK,
[IPUMEPBI
YETHIPEXYTOJIBHUKOB.
[ IpAMOYTOJIBHUK,
KBaJpaT: CBOMCTBA
CTOpPOH, YIJIOB,
TaroHaneu.
M3mepenue yrios.
Buabl TpEyrojabHUKOB.
[lepumeTp
MHOI'OYT'OJIbHUKA.
[1nomane Gurypsl.
DopMyIibl IEPUMETPA U
10N

MPSMOYTOJIbHHKA.

M300pakaTh Ha HETMHOBAHHOM U KJIETUATOM Oymare ¢
MCTIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB YETHIPEXYTOIbHUKU
C 33JIaHHBIMHU CBOMCTBAMU:

C TapasuieIbHBIMU, IEPICHANKYISIPHBIMU, PABHBIMU CTOPOHAMU,
MPSIMBIMU YTJIAMU U Jp., PABHOOSIPEHHBIN TPEYTOJbHUK.
[IpenyiaraTe U 00CYX1aTh CIIOCOOBI, AITOPUTMBI ITOCTPOCHHSI.
WccnenoBarh, UCTIONB3YS IKCIIEPUMEHT, HAOJIIOIEHHE,
MOJETMPOBaHUE, CBOMCTBA IPSIMOYTOJIbHUKA, KBaApaTa,
pa3OuBaTh Ha TpeyrobHUKKA. OOOCHOBBIBATH, OMIPOBEPTaTh C
MOMOIIIBI0O KOHTPIPUMEPOB YTBEPKICHUS

0 MPSIMOYTOJIbHUKE, KBaJIpaTe, paclio3HaBaTh BEPHbBIEC U
HEBEPHBIE YTBEPIKICHUA.

M3MepsTh U CTPOUTH C TTIOMOILBIO TPAHCTIOPTUPA YTJIIbI, B TOM
YUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;

[pacrio3HaBaTh OCTPHIE, NPSIMBIE, TYIIbIE, PA3BEPHYTHIC YTJIBI.
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[Tpubmmkénnoe
M3MEpeHue IIIoNIau

buryp.

[IpakTrueckas

Pacro3naBaTh, 1300pakaTh OCTPOYTOIbHBIN, MPSIMO- YTOIbHBIH,
TYIOYTOJIbHBIN, paBHOOEPEHHBIN, PABHOCTOPOHHUI
TPEYTOJIbHUKH.

BBIYUCIIATE IEPUMETP MHOTOYTOJIBHUKA, TUIOLIA1b

MHOI'OYI'OJIbHUKA pa36I/ICHI/ICM Ha IIPAMOYT'OJIbHUKH,
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pabota «ILmomans
KpyTa»

Ha paBHbIE (PUTYPBI, UCTIOJIB30BATh METPUUECKHUE €IUHULIBI
M3MEPEHUS JITTUHBI U TUIOILA N,

M crionb30BaTh NpUOIMKEHHOE U3MEPEHHUE IJIMH U TUIOIIA/IeH Ha
KJIeT4aTon Oymare, mpuOIMKEHHOE U3MEPEHUE IJTUHBI

OKPYKHOCTH, IUTOIIAIA KpyTa
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[looxuTenbpHbIE U

OTpUIATCIBHBIC YHUCJIA

40

L{enbie uncna. Moaynb
4urciia, FeOMEeTpUYeCcKas
MHTEpIIpETalus]
MO1ysIsl. UncoBbIe
MPOMEKYTKH.
[TomoKuTEIBHBIC U
OTpUIIATEJIbHBIC YUCJIA.
CpaBHeHUE
MMOJIOKUTCIBHBIX U
OTPULIATEIILHBIX YUCE.
Apudmernueckre
NICUCTBUS

C MOJIOKUTEIBHBIMU U
OTpULIATEILHBIMU
YHCJIaMU.

Penienue TEKCTOBBIX

3aJa4

[IpuBOANTH NPUMEPHI HCIIOJIB30BAHUS B PEATIbHOM KU3HU
[10JIO’KUTENBHBIX U OTPULIATENBHBIX YHCETL.

MN300paxxaTh LIeJIbIE YNCIIa, OJOKUTEIbHbBIE H OTPULIATEIIbHBIE
qKCJia TOYKaMU Ha YMCJIOBOM MPSAMOI, HCIIOJIb30BATh YUCIOBYIO
NpSIMYIO JUI cpaBHEHUS uncen. [IpuMeHsTh paBuiia cpaBHEHMS,
YIOPSAIOYMBATH LEJIbIE YKCIIA; HAXOAUTh MOAYJIb YHCIIA.
@OopMyIMpPOBATH ITPaBUiIa BEIYNACIEHUS C TIOJIOKUTEIBHBIMU U
OTPULIATEILHBIMU YHCIAMU, HAXOJUTh 3HAYEHUS YUCIOBBIX
BBIPAKEHUN, COIEpKAIIMX JEHCTBUSA

C TIOJIO)KUTEJIbHBIMU M OTPULATEIbHBIMY unciaamMu. [IpuMensTh
CBOMCTBA CJIOKEHUS U YMHOKEHHUS 111 IPeoOpa3zoBaHusi CyMM U

[MPOU3BEACHUIN
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

6

[IpsiMoyrosbHas
CHUCTEMa KOOpJIMHAT Ha
TIOCKOCTH.
KoopauHaTel TOYKH Ha
TUIOCKOCTH, a0cIucca u
OpIMHATA.
Cros0uaTeie 1
KPYTOBBIE IHarpPaMMBl.
[IpakTrdeckas padboTa
«ITocTpoeHue
arpaMmm.

Pentenne TeKCTOBBIX
3a/1a4, CoAepKaIINX
JTaHHEIE,
Mpe/CTaBICHHbBIC

B TaOJIMIIAX U HA

nrarpaMmax

OOBICHATH U WUTIOCTPUPOBATH MOHATHE MPSMOYTOJIBHON
CHUCTEMbI KOOPAMHAT Ha MJIOCKOCTH, UCIIOIb30BaTh
TEPMUHOJIOTHIO; CTPOUTH HA KOOPJUHATHOM MIIOCKOCTH TOUKH U
(burypsI 10 33JJaHHBIM KOOpJMHATAM, HAXOJUTh KOOPUHATHI

TOYCK.

NaHHBIC; CTPOUTH CTOJI0UAThIe qUarpamMMel. Mcnonbs3oBaTh
H(MOpMAIIUIO, TPEICTABIICHHYIO B Ta0IMIIaX, HA AUarpaMMax

JJI1 pCIICHUA TCKCTOBBIX 3a1d4 U 3a/1a4 U3 peaHBHOﬁ KN3HHU

UutaTh cTOIOYATHIE U KPYTOBBIE TUATPAMMBbI; HHTEPIPETUPOBATH!
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HarnsgHas reomerpus.

Durypsl B IpOCTPAHCTBE

[ IpssMOYTOJIBHBIN
napajuiesenunen, Kyo,
pu3Ma, nupamujia,
KOHYC, IWJINHJP, Iap U
cdepa.

N300paxxenue

Pacrnio3HaBaTh Ha yepTekax, pUCyHKaX, ONUCHIBATh TUPAMULY,
pU3MYy, IWJIUHJP, KOHYC, I1ap, H300paXkaTh UX OT PYKH,
MOJEJIMPOBATh U3 OyMaru, IIacTHJIMHA, TPOBOJIOKHU U JIp.
[IpuBOANTH MPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIHUX
(bopMbl Ha3BaHHBIX TEJl.

Vcrionbs30BaTh TEPMUHOJIOTHIO: BEPIIMHA, pEOpPO, IPaHb,

OCHOBAHHUE, BbICOTA, PAANYC U IUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
(uryp. [Ipumepsl
Pa3BEPTOK
MHOTOIPAaHHUKOB,
[AJIMH]IpA U KOHYCA.
[IpakTrueckas pabota
«Co3manne MoaeJien
MPOCTPAHCTBEHHBIX
buryp».

ITonstrne 00bEMA;
€AUHULIBI U3MEPEHUS
00béMa. O0BEM
MPSIMOYTOJILHOTO
napasuiesienunesa,

KyOa, popMyibl 00bEMa

M3y4darh, HCTI0JIB3YS DKCIICPUMEHT, HAOII0/IeHUE, U3MEpPEHHUE,
MOJICIIUPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONTUCHIBAThH
CBOICTBA HA3BaHHBIX TEJI, BEIABJIATEH CXOJICTBA U

Pa3IMYUS: MEXKITY MUPAMUI0N U IPU3MON; MEXITY IIUIUHIPOM,
KOHYCOM H IIIaPOM.

Pacnio3HnaBaTh pa3BEPTKY Mapajuieienunesaa, Kyoa, mpu3Msl,
MApaMUIbl, KOHyCa, WIMHIAPA; KOHCTPYHUPOBATH JJAHHBIC TEJa U3
Pa3BEPTOK, CO3/IaBaTh UX MOJICIIH.

Co3aaBaTh MOJIeNIA MTPOCTPAHCTBEHHBIX (hUryp (13 Oymarw,
IPOBOJIOKH, TUIACTHIIMHA U JIP.)

M3MepsATh Ha MOJICIISIX: JTMHBI pEO0ep MHOTOTPAaHHUKOB, TUAMETP
mapa.

BoiBoauTh (hopMyy 00bEMa NPIMOYTOIBHOTO
napasuieIeIuIe/a.

Boruucisats o gpopmysiaM: 00bEM NpIMOYTOIBLHOTO
napajjiesienunena, Kyoa; uCroJib30BaTh €AMHUIIBI U3MEPCHUS
00BbEMa; BBIYUCIIATH OOBEMBI TEJI, COCTABJIICHHBIX U3 KyOOB,

MapaJuICJICIIUMIICI0B,; PCIIATh 3ada49u C pCaJIbHBIMHA JaHHBIMHA
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[ToBTOpEeHME, 00600IICHME,

CHUCTCMAaTHU3allusA

20

[ToBTOpEHME OCHOBHBIX
MOHSATUN U METOJIOB
KYypCOB 5 1 6 KJ1accoB,
000011IEHNE U
CUCTEMaTHU3ALIHS

BHAHUI

BpraucisaTe 3Ha4€HUS BBIPAXKEHHM, COAEPKAIIUX HATYpaJIbHbIC,
L[EJIbIE, I0JIOKUTEIBHBIE U OTPULIATENIBHBIC YHCIIA,
OOBIKHOBEHHBIE U ICCITHYHBIC TPOOH, BBITIOTHSTH
peoOpa3zoBaHusl YUCEN U BBIPAKECHUM.

Bri0upath ciocod cpaBHEHUS YKCEN, BEIYMCICHUHN, TPUMEHSITh
CBOMCTBA apU(PMETUUECKUX JECHCTBUHN JJIsS pallMOHAIU3ALUN

BBIYVCJICHU.
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Permats 3a1auu U3 peaibHON KU3HU, IPUMEHSITh
MaTEeMaTHUYECKHE 3HAHUS JUIS PEIICHUs 33a]1a4 U3 IPYTHX
[IPEIMETOB.

Pemmats 3a1a4u pa3HbBIMU cIOc00aMu, CpaBHUBATh, BEIOUPATh
CIIOCOOBI pEIICHUS 3a]a4H.

OCylIeCTBIATh CAMOKOHTPOJIb BBIIOJIHIEMBIX IEHCTBUM U

CaMOMPOBEPKY PE3yJIbTATa BHIYUCICHUM

OBILEE KOJIMYECTBO
YACOB IIO
[TPOI PAMME

170
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Pa6ouasi nporpamma yye0HOro Kypca « Ajireopa 7-9 kiacc
IHosicHUTE/IbHAA 3aNIMCKA

Anrebpa sBIISETCS OJJTHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro 00pa3oBaHUs: OHA
oOecreynBaeT U3y4eHue APyrux AUCIUIUINH, KaK €CTECTBEHHO-HAYYHOT'0, TaK U
TYMaHUTapHOTO IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO JIJISl TIPOAOJKEHUST 00pa30BaHMUS
U B TMOBCENHEBHOM >ku3HU. Pa3Burre y oOydarouuxcsi Hay4HBIX
MPEICTABICHUN O POUCXOKIACHUN U CYITHOCTU alredpandecknx abCcTpakuu,
crocobe OTpaKeHHsI MATEMaTUYECKON HAyKOW SIBIICHUH U MPOLIECCOB B MPUPOJIE U
o011ecTBe, PO MATEMAaTUYECKOTO0 MOIETUPOBAaHNUS B HAYYHOM [TO3HAHUU U B
MPaKTUKE COCOOCTBYET (DOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS U KAUECTB
MBILUIEHHSI, HEOOXOIUMBIX JJIsl a1allTallii B COBPEMEHHOM LIM(POBOM OOIIECTBE.
N3ydenue anreOpbl oOecrieunBaeT pa3BUTHE YMEHMS Ha0II01aTh, CPAaBHUBATbD,
HaXOJUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBILUIEHHS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JEUCTBUSI U BBIBOJIbI, (POPMYIHPOBATH
yTBepkieHHus. OCBOEHHE Kypca anredpbl 00eCleuynBaeT pa3BUTHE JTIOTUYECKOTO
MBIILIEHUS 00YYaIOUXCsl: OHU UCTIOIb3YIOT J€AYKTUBHbBIE U MHIYKTUBHbBIC
paccyxeHus, 0000IIeHre U KOHKPETH3AIMI0, a0CTparupoBaHUE U aHAJIOTHIO.
OO6yuenue anreOpe mpearnoiaraeT 3HaYUTEIbHbIN 00bEM CaMOCTOSITEIBLHOM
JESITEIbBHOCTH 00Y4arOIIUXCsl, IOATOMY CaMOCTOATEIBHOE PEILIEHUE 3a/1a4 SIBISETCS
peanuzaiuei AesTeIbHOCTHOTO MPUHIIUIA 00yUYEHUS.
B cTtpykType mporpammel y4eOHOro Kypca «Anredpa» Ajis OCHOBHOTO OOLIETro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOINYECKUE
JVHUU:
«Ywucna u BBIYUCTCHUSY, «ANIreOpaniecKie BRIPAXKEHU», « Y paBHEHUS U
HEPaBEHCTBAY,
«Dynkuun». Kaxxaas u3 aTux cojiepkaresibHO-METOIMYECKUX JTJMHUN pa3BUBAETCs HA
NPOTSKEHUN TPEX JIET U3YUYEHHUsI Kypca, B3aUMOJIEUCTBYS ¢ IPYTUMU €ro JUHUsAMU. B
X0J1€ U3Y4YeHUs1 yueOHOT0 Kypca 00y4aroluMCsl PUXOJIUTCS JOTUYECKU PACCYKIATh,
UCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U € 3TUM B porpaMmy
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y4eOHOro Kypca «Anredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHUKH,
MIPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pa3/ielaXx MaTeMaTHueCKOro 00pa3oBaHus U
CIIOCOOCTBYIOIIUE OBJIAJICHUIO O0YUYaIOIIUMHUCS OCHOB YHUBEPCAIBHOTO
MaTeMaTH4ecKoro s3bika. ComepKaTeIbHON U CTPYKTYPHOU 0COOCHHOCTHIO
y4eOHOro Kypca «Anre0pay» siBIS€TCS €ro MHTETPUPOBAHHBIN XapaKTep.
Coneprxanue TUHUY «YKclia U BBIYUCICHUSD) CIY>KUT OCHOBOM ISl TalibHEHIIIETO
M3YUYEHUS] MATEMATHKHU, CIIOCOOCTBYET Pa3BUTHUIO Y 00YUAIOIINXCS JIOTUYECKOTO
MBIILIEHUS, GOPMUPOBAHUIO YMEHHUSI MOJIB30BATHCS AITOPUTMAMU, a TAKKE
MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JJIsl IOBCEIHEBHOM KU3HHU.
Pa3zBuTre mOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI CBSA3aHO C
palMOHANBHBIMU U UPPALMOHATILHBIMY YHCTIaMU, GOPMHUPOBAHUEM MPEACTABICHUHN O
JNICVUCTBUTEILHOM 4YHCJIE. 3aBEPIIECHUE OCBOCHUSA 4YHCIOBOW JIMHUM OTHECEHO K
cpeaHeMy o0IeMy 00pa30BaHMIO.

Coneprkanue JByX anreOpandecKux JIMHUM — « AJreOpandecKue BIPaKEHUs» U
«YpaBHEHUS U1 HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIUXCS
MaTEeMaTUYEeCKOro arapara, He00X0JUMOTO JJI PEIICHHS 3a]]a4 MaTEeMaTHKH,
CMEXKHBIX MPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero o0pazoBaHus y4eOHbI MaTepral FPYIIIUPYETCs BOKPYT pallMOHATIBHBIX
BbIpaKEeHM. AnreOpa IeMOHCTPUPYET 3HAUYEHNE MAaTEMAaTUKH KaK SI3bIKa IS
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIEIEH, OMMCAHUS MPOIIECCOB U SIBICHUN PEaTbHOTO
mupa. B 3amaun o0yueHus anredpe BXOJAT TakKe ajdbHEHIIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHUS, HEOOXO0IUMOT0, B YaCTHOCTH, /I OCBOCHHS Kypca
WH(POPMATUKHU, U OBJIAJIEHUE HABBIKAMHU JICTYKTUBHBIX PACCYKICHUM.
[IpeoOpa3zoBaHre CUMBOJILHBIX (POPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS,
CIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPYECTBY.

Coneprkanue GyHKIIMOHATBEHO-TpadUUECKON JTMHUY HAIICJICHO Ha MOJy4YeHUe
OOyYarOIIMMUCS 3HAaHUM 0 QYHKIMAX KaK BaKHEHIIIEH MaTeMaTHIeCKOM MOJIEIH ISt
OTHMCAHUS U UCCIICIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBIICHUM B IPUPO/JIC U
obmiectse. M3yueHne maTepuasa cmiocoOCTBYET Pa3BUTHIO Y 00YUAIOUINXCS YMEHUS
HCIIOJIb30BaTh Pa3IMYHbIC BIPA3UTEIIbHBIC CPEICTBA SI3bIKAa MATEMATUKHU —
CJIOBECHBIE, CHMBOJIMYECKHE, rpadpruecKkre, BHOCUT BKJIaJl B JOPMHUPOBAHUE
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IPEJICTaBICHUN O POJIM MAaTEMATUKH B PA3BUTHUN UBUIM3ALUU U KYJIbTYpBI.

CornacHo yueOHOMY IJIaHy B 7—9 Kj1accax u3ydaeTcsi yueOHbIN Kype «Anredpay,

KOTOPBIN BKIIIOUAET CIAEAYIOIUE OCHOBHBIE Pa3zeiibl coaepkanus: «Hucna u

BBIUUCIICHUS», «AJITeOpanyecKre BhIpaKEeHHs», « Y paBHEHHS 1 HEPABEHCTBAY,

«DyHKIAWY.

Oouree YHCII0 YacoB, PEKOMEH/IOBAaHHBIXUII  M3y4€HUs  y4eOHOro

Kypca «Anredpa», — 306 yacos: B 7 kinacce — 102 yaca (3 4aca B HeZlen0), B 8

kiacce — 102 ygaca (3 gaca B Heeno), B 9 kinacce — 102 gaca (3 yaca B HEJIeIIO).
Coaep:xanue 00yueHust

7 KITACC

Yucna 1 BBIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0]T OT OJHOU (POPMBI 3amucH IpodeH K

npyroi. [loHsiTHE pallnOHATBHOTO YUCIIA, 3alIUCh, CPABHEHUE, YIIOPSIOUNBAHUE

palMOHAIbHBIX Yyncel. ApupMeTHUECKUEe AEHCTBUS C pallMOHATIbHBIMU YHUCIaMH.

Pemenue 3a1a4 3 peaibHOM MIPAKTUKH HA YaCTH, HAa IPOOU.

CreneHb ¢ HaTypajIbHBIM IIOKa3aTENEM: ONpPEeNIeHNE, TPeoOpa30BaHue BbIpaXKEHUN

Ha OCHOBE OIPEICICHHUSI, 3aUCh OOMBIINX uncen. [IpoeHTs, 3armrch IPOIEHTOB B

BUJIE IpOOU U IpOOH B BHJIE TIPOIIEHTOB. TP OCHOBHBIE 33/1a4U HA MPOLICHTHI,

peleHue 3a7a4d U3 peaJbHOU MPaKTUKY.

[TpumeHeHre MpU3HAKOB IETMMOCTH, Pa3IoKEHHE HAa MHOXHUTENN HATYPaIbHBIX

qHCell.

PeanbHbIE 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi 1 0OpaTHAs MPOTIOPIIMOHATBHOCTH.

AnreOpanyeckue BbIpaKeHUs

IIepemeHHbIE, UMCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOMN. [omycTrumble

3Ha4YeHUs mepeMeHHbIX. [IpecTapnenne 3aBUCUMOCTH MEX/Ty BEIMYMHAMH B BUJIC

dbopmysl. Beraucnenus o popmynam. [IpeodpazoBanre OYKBEHHBIX BHIPAKCHHI,

TOKJIECTBEHHO PaBHbIE BBIPAKEHMUSI, ITpaBHIIa MPEOOpPa30BaHUs CYMM U

MIPOM3BEICHUH, MPaBUIIa PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaracMbIX.

CBOJCTBa CTENIEHU C HATYPAJIBHBIM [TOKa3aTEJIeM.

OnHouneHsl 1 MHOTOUIEHBI. CTeneHh MHOTOWIeHa. ClI0XeHe, BRIYUTAHNE,

YMHOXXEHHE MHOTOWIEHOB. DOPMYIIBI COKPAIIEHHOTO YMHOKEHHUS: KBAAPAT CYMMBI U
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KkBaapar pasHocTH. Dopmyna pa3sHOCTH KBaaparoB. PasznoxeHue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHEHHUs U HEPABEHCTBA

YpaBHEHHE, KOPEHb ypaBHEHUs, IIpaBUiia mpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JInHerHoe ypaBHEHUE C OJTHOM NEPEMEHHOM, YUCIIO KOPHEN JIMHEMHOTO YPaBHEHHS,
pelIeHNe JIMHENHBIX ypaBHeHUH. CoCTaBiIeHUE YPaBHEHUM IO YCIOBUIO 3a/1a4U.
Pemenune TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPaBHEHHUH.

JluneitHoe ypaBHEHHE C ABYMsI IEpeMEHHBIMU U ero rpaduk. Cucrema aByx
JIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHA. Perenue cucreM ypaBHEHUN
crioco0oM noacTaHoBKH. [Ipumeps! perieHns TeKCTOBBIX 3aad ¢ TOMOIIbIO CUCTEM
YPaBHECHUM.

DOyHKIUU

KooparHara Touku Ha npsAMon. YucIoBele MPOMEXKYTKHU. PaccTosiHrE MEX Ty IBYMs
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopanHat, ocu Ox u Oy. AGcuucca 1 OpArHATa TOYKU Ha
KOOpJIMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3agaHHbIxX Gopmynamu. UteHue
rpadukoB peasibHbIX 3aBUcUMOcTel. [lonsTue pynkuuu. I'paduk pyHKUIUU.
CsoiictBa ¢yHkimid. JIuneinas ¢pynkuums, e€ rpadpuk. ['padux GyHkum y = |x|.

['paduueckoe perieHre TMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KJIIACC

Uucna v BBIYUCIEHUS

KBaapatHsbiit kopenb u3 uncia. [loastiue 06 uppaimoHaibHOM uucie. JlecaTtuunbie
NPUOJIMKEHUST UPPALMOHATIBHBIX yKces. CBoCTBa apuPMETHUECKUX KBAIPATHBIX
KOpHEW U UX MPUMEHEHHE K TPe0O0pa30BaHUIO YUCIOBBIX BhIPAXKEHHUH U
BBIUUCIICHUAM. JI€HCTBUTEIIbHBIE YUCIIA.

CremneHb ¢ LeTbIM MOKa3aTeneM U e€ cBoricTBa. CTaHAapTHAs 3aMKCh YKCTA.
Anrebpandeckue BhIpaKCHHS

KBazpaTHbIil TpEXUIIEH, pa3JI0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIN.
AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit 1podu. CroxeHue,
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BbIUMTAHUE, YMHOKEHUE, JIEJICHUE ainredpandeckux qpoodeil. ParimonansHele
BBIPAKEHUS U UX NTPE0Opa30BaHUE.

YpaBHEHHUs U HEPABEHCTBA

KBanpatHoe ypaBuenue, popmysa kopHeil kBagpaTHOTo ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUN, CBOIAIINXCSA K JIMHENHBIM U KBagpaTHeIM. [Ipocreiimme
JIPOOHO-pallMOHAJIbHBIE YPAaBHEHUS.

['padmyeckas nHTEpIpETALIMS yPAaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPABHEHUM C IByMs IlepeMeHHbIMU. [IpruMepsl pemenus cucrteM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Perenne TeKCTOBBIX 33724 alreOpandeckum crocooom.

HucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM IEPEMEHHOM.
PaBHOCMIBHOCTD HEpAaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJHON EPEMEHHOM.
CurcreMbl TMHENHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM.

DOyHKIUU

[Tonstue pynkunu. O6nacTh ONpeAeIeHUS U MHOKECTBO 3HAYEHUN (QYyHKIUU.
CriocoOsbl 3a1anust QyHKIIHIA.

['padux pyHkumuu. Yrenune cBoricTB PyHKIMU 1o €€ rpaduky. [Ipumepsl rpadrkon
(GyHKUHNA, OTPaXKaoIIUX PEeAIbHbBIE MPOLECCHI.

@OyHKIMH, OTIUCHIBAIOLINE MPSAMYIO U 00paTHYIO NMPONOPIMOHATIbHbIE 3aBUCUMOCTH,
nx rpaduku. OyHKIHN y = X2, ¥ = X3, y =\x, y=|x|. Tpaduaeckoe pernenne

YPaBHEHUM U CUCTEM YPABHEHUU.

9 KJIACC

YHucna v BBIYUCIICHUS

PannonanbpHbie yncia, UppallMOHATIBHBIE YACIA, KOHEYHbIE U OECKOHEUHbIE
JeCTUUHbIE IpoOH. MHOXKECTBO IeHCTBUTENBHBIX YUCE, IEHCTBUTEIbHbBIC YHCIa
KaK O€CKOHEYHBIE JIeCATUYHbIE IpoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEXKITY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU IPSMOU.

CpaBHeHue JNEUCTBUTEIBHBIX qucell, apudmeTnyeckue NEHCTBUA C
JNEUCTBUTEIBLHBIMU YUCIIAMH.

Pa3smepbl OOBEKTOB  OKPYKAIOIIEr0  MHUpa, JJIMTEIBHOCTh  MPOLIECCOB B
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OKPYKaroIEeM MHUpE.

[TpubnmxEéHHOE 3HaUEHUE BEIMYUHBI, TOUHOCTh TpUOmkeHusa. OKpyrieHne Yruced.
[Ipuknka 1 OLIEHKA PE3yNIbTATOB BBIUYMCICHUM.

YpaBHEHUS U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHeHUH, CBOASAIIMXCS K IMHEWHBIM. KBagpaTtHoe
ypaBHEeHuE. Penienue ypaBHEHUH, CBOAAIIMXCS K KBaIPAaTHBIM.

bukBaaparHoe ypaBHeHue. [Ipumepsl pemennsi ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEHN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-paliMOHABHBIX ypaBHEHUH. Pelienne TeKCTOBBIX 3a/1a4
anreOpanyeckuM METOIOM.

VYpaBHeHMe ¢ ABYMs [IEPEMEHHBIMU U €10 rpaduk. Pemenue cucreM AByX JMHEHHBIX
YPaBHEHUM C ABYMsI IEPEMEHHBIMHU. PellleHne CUCTEM JIBYX YPaBHEHUM, OJTHO U3
KOTOPBIX JINHEHHOE, a Ipyroe — BTopoi creneHu. ['paduueckas nHTepnperanus
CUCTEMBI YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenue TekCTOBBIX 3a/1a4 anredOpandyeckum crnocooom. UncinoBbie HEpaBEHCTBA U
UX CBOMCTBA.

Penienne TMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN. Pelienne cucreM JIMHEMHBIX
HEpaBEHCTB ¢ 0HOM nepemeHHoM. KBagparHeie HepaBeHcTBa. ['paduueckas
WHTEpIIpETaLNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.
OyHKIMH

KBaaparuunas ¢hynkums, e€ rpaduk u coiictsa. [lapaboia, KoopaAHMHATHI BEPITUHBI
napadoJibl, 0Cb CHMMETPUHU Mapa0OIbl.

I'paduku GyHkumit: y = Ax, y=#Ax+b, y=+£,y=x3, y="x, y = |x|,~

X

Y UX CBOMCTBA.

Hucnosele MOCIEI0BATENIBHOCTH U IIPOIPECCUN

[ToHsiTHE YMCITOBOI MOCIEA0BATEILHOCTH. 3aJaHUE NTOCIIEA0BATENIBHOCTH
peKyppeHTHOM (hopmysoit u popMyIIoi n-ro yjaeHa.

Apudmernueckast u reoMmerpuueckas rnporpeccuu. opmysl n-ro wieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrPecCuii, CYMMbI IEPBBIX N YJIEHOB.
N306pakenne 4jieHOB apu(PMETHIECKOM U TEOMETPUUYECKON TPOrPECCHI TOUKaMU Ha
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KOOPJUHATHOM TJIOCKOCTHU. JIMHEMHBIN 1 SKCITOHEHIIMAIbHBIN pocT. CIOKHbIE

IIPOLICHTHI.

IIpeaMeTHBIE pe3yabTaThI
[IpenmeTHBIC  pe3ynbTaThl  OCBOSHHUS ~ MpOTrpaMMbl  y4eOHOTO  Kypca K
KOHIly oOy4deHust B 7 KJacce:
Yuciia 1 BBIYUCIICHUSA
BbInonHATH, coYeTasi yCTHbIE M MUChbMEHHBIE MPUEMBI, apuMeTHuecKue A1eCTBUS C
paIrMOHATBHBIMU YMCITAMH.
HaxonuTth 3Ha4eHHS YNCTIOBBIX BBIPAKECHUN, TPUMEHSITH Pa3HOOOpa3HbIE CIIOCOOBI U
NPUEMBI BBIYUCIICHHS 3HAYEHUI APOOHBIX BBIPAKEHUH, COJIEPIKAIINUX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOH.
[lepexoauTh OT OAHOM (HOPMBI 3aITUCH YKCEI K ApYTroi (IpeoOpa3oBbIBAThH
JECATUYHYIO IP0Ob B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO ACCATUUYHYIO IPOOB).
CpaBHUBaTh U YIIOPSIIOYMBATH pallMOHANIbHBIE Ynciia. OKPYTisaTh YKCIIa.
BBITIOTHITE MPUKUAKY U OIEHKY PEe3yJIbTaTa BRIYUCIICHHH, OIICHKY 3HAYCHHMA
YHUCJIOBBIX BBIPAKECHUHN. BBITOMHATE IEHCTBUS CO CTENICHAMH C HATypaIbHBIMU
MOKa3aTeJISIMH.
[TpuMeHSATh TPU3HAKHU ACTUMOCTH, PA3JIOKCHUE HA MHOYKUTEIN HATYPATbHBIX
yucen. Pemars mpakTuKo-OpueHTHPOBAHHBIE 33]]a4H, CBSI3aHHbBIE C OTHOIIICHUEM
BEJTUYMH, MPOTIOPIIMOHATBHOCTHIO BETMYHH, ITPOIICHTAMH, HHTEPIIPETHPOBATH
PE3YNBTATHl PEIICHUS 337249 ¢ YIETOM OTPaHUYCHHM, CBI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.
AnreOpanyeckue BbIpaKeHUS
Hcrnonb30BaTh anreOpandeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
MPOIIecCce OCBOCHUS yUeOHOTO MaTepHaa.
HaxonuTth 3Ha4YeHUsS OyKBEHHBIX BBIPAKECHUH NIPH 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.
BEITIONTHSTE peoOpa3oBaHus IEJI0OT0 BEIPAXKCHUS B MHOTOWICH ITPUBEICHUEM
MOTIOOHBIX CJTAraeMbIX, PAaCKPBITHEM CKOOOK.
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BBINTONIHATE YMHOXKEHNE OJTHOWIEHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOYJIEH,
IPUMEHATH (DOPMYJIBI KBapaTa CyMMbI M KBaJpaTa pa3HOCTH.

OCyIIecTBIATh Pa3I0KEHUE MHOTOYJICHOB HA MHOKUATEIH C IIOMOLIBIO BBIHECEHNUS 3a
CKOOKH 00I1IeT0 MHOKUTEJSI, TPYIIUPOBKU CIaraeMbIX, MPUMEHEHHS POpMYIT
COKPAILLIEHHOI'O YMHOKCHUS.

[TpumeHsTh IpeoOpa30BaHNs MHOTOWIEHOB JIUIsl PEILECHUsT pa3INyYHbIX 33]a4 U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb3oBaTh  CBOWMCTBA CTENEHEHM C  HATypajJbHBIMH  IOKA3aTENSIMH JUIS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHEHUS U HEPABEHCTBA

PemaTe nuHEHbIE ypaBHEHUS C OJTHOM NEPEMEHHOW, IPUMEHSS ITpaBuia Mepexona
OT HCXOJHOTO YPABHEHHMS K PABHOCWIBHOMY eMy. [IpoBepsATh, ABISETCA JIX YUCIIO
KOPHEM YpPaBHEHHS.

[TpumensTh rpaduueckrne METObl MPU PEILICHUH JIMHEHHBIX YPAaBHEHUHN U UX CUCTEM.
[TonOupaTe npUMeEpHI ap YUCEN, SBISIIOIIMXCS pEHIEHUEM JJMHEHHOTO YPaBHEHHUS C
JBYMS IEPEMEHHBIMM.

CtpouTh B KOOPAUHATHOM IJIOCKOCTH rpadvK JIMHEWHOTO YPABHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIB3YSCh TPa(PUKOM, MPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.
PemaTe cucTemsbl IByX JINHEWHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBiATh U pelaTh JMHENHOE YPABHEHUE WM CUCTEMY JIMHENHBIX YPaBHEHUH 11O
YCJIOBHIO 3a7]a4, UHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 331a4H
ITOJTYYEHHBIN PE3YJIbTAT.

OyHKIUU

N300pakath Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, WHTEPBaJbl, 3alMCHIBATh YHCIOBBIE IPOMEKYTKU
Ha aNreOpanvecKoM S3bIKE.

OTMeuaTh B KOOPAUHATHOM TNIOCKOCTH TOYKH IO 33JaHHBIM KOOPAUHATaM, CTPOUTh

rpaduky muHEHHBIX GyHKIUNA. CTpouTh Tpaduk GyHKIUU y = [X|.
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OnuceBaTh C NOMOILBIO (PYHKLINN N3BECTHBIE 3aBUCUMOCTU MEXKy BEIMUYMHAMMU:
CKOPOCTB, BpEMsI, PACCTOSIHUE, [1EHA, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBLHOCTD,
BpeMsi, 00BEM pabOThI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmats rpaduyeckuit cnocod mpencTaBiIeHus U aHanu3a HHPOpPMAaIINH, U3BIIEKATD
Y MHTEPIPETUPOBATH NH(OPMALINIO U3 TPAPHUKOB peabHbIX IPOLIECCOB U

3aBUCUMOCTEMN.

[IpeameTHBIE PE3YIIBTATHI OCBOCHUS IPOrPaMMBbI y4€OHOT0 Kypca K KOHILy 00y4YeHUs

B 8 KJIacce:

Ywucna 1 BEIYUCICHUS

Hcnonp30BaTh HAYAJIbHBIE MPEACTABICHUS O MHOYXKECTBE JEUCTBUTEIBHBIX YUCEI IS
CpaBHEHHMS, OKPYTJICHUS U BBIUUCIICHHUH, N300pakaTh ICUCTBUTEIbHBIC YHCTIA
TOYKaMH Ha KOOPJIUHATHOU HPSIMOM.

[IpuMeHATh TOHATHE apu(PMETHUECKOr0 KBaAPATHOTO KOPHS, HAXOIUTh KBa/IPATHHIC
KOPHH, UCTIOJB3YS MPU HEOOXOAUMOCTH KAJIbKYJISITOP, BBIIOIHATH MPE0Opa30BaHUs
BBIPAKECHUM, COJCPKAIINX KBAAPATHBIE KOPHH, UCIIOIb3YsI CBOMCTBA KOPHEW.
Hcmonb30BaTh 3anMCH OOJIBIIMX U MAJIBIX YHUCEIT C TIOMOIIBIO IECATUYHBIX Ipo0OeH 1
creneHei yucia 10.

AnreOpanyeckue BbIpaKCHHS

[IpuMEHSTh MOHSATHUE CTETIEHU C I[ETBIM MOKa3aTeIeM, BBITTOHATH TPEe0Opa3oBaHuUs
BBIPAKECHUM, COJCPHKAIINX CTENECHH C LETBIM [TOKA3aTEIEM.

BBIMOMHATE TOXIECTBEHHBIC MpeoOpa3oBaHUs pallMOHAJIBHBIX  BBIPOKCHUH Ha
OCHOBE IIPaBUJI JCHCTBUI HaJl MHOTOYWICHAMHU U aJIFeOpandeCcKUMM APOOSIMHU.
PacknanpiBaTh KBapaTHBINA TPEXWICH HA MHOKHUTEIIH.

[IpuMeHsATH TIpe0Opa30BaHMs BBIPAKCHUHN I PEIICHUS  Pa3IMYHBIX 3a7a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHEHUS 1 HEPABEHCTBA

PemaTe nuHeiHbIE, KBaIpaTHBIE YPABHEHUS U PAllMOHATIbHBIC YPABHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUN C JIByMs IEPEMEHHBIMU.
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[IpoBOAUTH MTPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM
YHUCJIe ¢ MPUMEHEHNEM TPpapUIECKUX MPeCTaBIeHUH (YCTaHABIMBATh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHUS, €CIIU UMEET, TO CKOJIBKO, U TpoUee).
[lepexonuTh OT CIOBECHOM (POPMYITHPOBKU 3a/1a4H K €€ anredpandecko MOAeNu C
MTOMOIIIBIO COCTABJICHUSI YPABHEHHUS WJIM CUCTEMBI YPaBHEHUM, UHTEPIIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a]1a4y MOJTYYEHHBIN PE3YIIbTAaT.

[IpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHU S, OIICHKH, PEIlIaTh
JMHEHHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpaduyecKyIo
WJUTIOCTPAIIUI0 MHOKECTBA PEILICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
OyHKIUH

[ToHnmaTh ¥ UCTIOJIL30BaTh GYHKIIMOHAIBHBIC TOHSATHUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE 0003HAYEHUS ), OIIPEACIISITh 3HaUCHUE (DYHKIIMH 10 3HAYECHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBa (PYHKIUH 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y=+4,y=x2,y=x3,y=1x, y = x|, onmrcsIBaTh CBOHCTBa YNCIOBOI HyHKIUHN

X

o e€ rpaduxy.

[IpeameTHBIC PE3yIBTATHl OCBOCHHS MPOrPaMMbl y4€OHOTO Kypca K KOHITy 00y4YeHuUs

B 9 kyacce:

Yucna 1 BEIYUCIICHUS

CpaBHHBATH M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.
BrimonHaTe apudMeTnueckue AeHCTBUS C palliOHAIBLHBIMU YUCIAMHU, COYeTas
YCTHBIE U TUCHbMEHHbBIE TPUEMBI, BBIMIOJIHATH BEIYMCIICHUS C UPPALMOHATBHBIMU
YHCIaMH.

HaxoauTh 3HaUEHMS CTENEHEN C LEJIBIMU MTOKA3aTEeISIMU U KOPHEU, BBIYUCIIATH
3HAYEHMS YUCITIOBBIX BBIPAKECHUMU.

OKpyIJISITh AE€HCTBUTENBHBIE YUCIIA, BHIMOIHATD MPUKUKY PE3YJIbTAaTa BIUUCICHHM,
OIIEHKY YHMCJIOBBIX BBIPAXKECHHUI.

YpaBHEHUS 1 HEPABEHCTBA
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PemaTe nuHeHbIC U KBaIpaTHBIE YPaBHEHUS, YPABHEHUS, CBOAIIMECS K HUM,
npocTeiiire ApoOHO-pallMOHAIEHBIE YPABHEHUS.

PemmaTe cucteMbl IBYX JIMHEHHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMU U CUCTEMBbI
JIBYX YpaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

PemaTp TekCTOBBIE 33a4H ANTreOpandecKuM CIiocoOOM € TOMOLIBIO COCTABIEHUS
YpaBHEHUS UM CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOAUTE IPOCTENIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM
quClie ¢ MPUMEHEHUEM IpaduuecKux MnpeacTaBieHuil (yCTaHABIUBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).
Pemars nuHeiHbIe HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, U300paXkaTh PEIICHHUE
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.
PemaTe cucTeMbl JINHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, N300paKaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IPSIMOiA, 3aIIUCBIBATh PELICHNE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEILICHUN PA3IUYHbIX 33/a4.

DOyHKIUU

Pacno3naBath (GYyHKUMA  M3YYEHHBIX BHUJOB. [Toka3pIBaTh CXEMaTUYECKU
pacrioyio’keHNe Ha KOOPIUHATHOM IIIOCKOCTU TpaduKkoB GyHKIMI BUa: y = £X,
y=#kx+b,y=h,y=ax2+bx+c,y=x3, y=1x, y=|x| B 3aBucuMoctn

X

OT 3Ha4YCHUM KO3(PPUITMEHTOB, ONMHUCHIBATH CBOWCTBA (DYHKITUH.

Crpoutp u M300pakaTh CXEMaTUYECKU rpa@ukd  KBaJpaTUYHBIX
(GyHKIIMIA, OMUCHIBATH CBOMCTBA KBAIPATUYHBIX (QYHKIIUN MO UX TpaduKam.
Pacno3HaBaTth KBaJ[paTUUHYI0  QYHKIMIO 10  (opmyse, NPUBOAUTH
IpUMEPHI KBaAPATUUHBIX (DYHKLIMHA U3 peabHOM KU3HU, PU3UKH, TEOMETPHH.
UucoBble NOCIEA0BATENIBHOCTH U IPOTPECCHH

Pacnio3naBaTh apuMETHUECKYIO U TEOMETPUUECKYIO TPOTPECCUH MPU PA3HBIX
croco0ax 3aJaHusl.

BBINOTHATE BRIYUCIIEHUS € UCTIOIB30BaHUEM (POPMYJI N-TO WiieHa apu(PMeTHIeCcKon u
r€OMETPUUECKOU MPOrPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakath 4IeHBI TOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOMN TIOCKOCTH.
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Pemrars 3aa4u, CBSA3aHHbBIE C YUCIOBBIMU IIOCIIEN0BATEIILHOCTAMHU, B TOM YHCIIE
3aJ]a4M U3 PeaIbHOM KU3HHU (C UCTIOIh30BAaHUEM KAJIbKYJISATOPa, HU(POBBIX

TEXHOJIOTHH).
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TEMATHUYECKOE IINTAHUPOBAHUE 7 KJIIACC

PannoHaibHBIE YKCIa

yrcna. ApudmMeTndeckue
ITEVCTBUS

C pallMOHAIbHBIMU
yuciamu. CpaBHEHHUE,
YIOPSIAOUNBAHUE
pallMOHAJIbHBIX YHCEI.
CreneHb

C HATypaJIbHBIM
MMOKA3aTEIIEM.

PerieHre OCHOBHBIX
3a/1a4 Ha JIpooH,
MPOIICHTHI

W3 PEaIbHOU MPAKTUKH.
IIpu3HaKky 1eIMMOCTH,

pa3IoKeHUS

HaumenoBanue pasnena KommdectBo(OcHOBHOE conepxkanue |(OCHOBHBIC BUIBI IEATEILHOCTH 00YUYaIOIIUXCS
(Tembl) Kypca 4acoB
Yucna v BEIYUCIICHHUS. 25 [loHsiTHE panroHanbHOTO (CUCTEMATU3UPOBATh U 0OOoTanaTh 3HAHUS

00 OOBIKHOBEHHBIX M ICCSITHYHBIX IPOOSX.

CpaBHHBATh U YIIOPSIOYUBATE APOOH, MPeoOpa30BhIBas MPU
HEOOXOIMMOCTH JISCATHYHBIC IPOOH B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIEC B JICCATUYHBIC, B YACTHOCTH B OECKOHCUHYTO
NMECATUYHYIO IPOOb.

[IpuMeHATh pa3HOOOpa3HBIEC CITOCOOBI M MPUEMBI BEIYUCIICHUS
3HAYCHUI TPOOHBIX BEIPAKECHHM, COACPIKAITINX OOBIKHOBECHHBIC
U JCCATUYHBIC APOOHU: 3aMEHSTh ITPH HEOOXOIUMOCTH
NECATUYHYIO IPOOh

0OBIKHOBEHHON U OOBIKHOBEHHYIO ACCATUYHOM, IPUBOIUTD
BBEIpaKeHHE K opme, HanboJiee yaI00HOM JIJ1s1 BRIYUCICHUH,
peoOpPa3oBLIBATh APOOHBIC BEIPAKCHUS HA YMHOKCHHE H
NeJICHNEe NEeCATHIHBIX Apo0eii K ISUCTBUSAM C ICIBIMH
YHCIIaMH.

[IpuBOAUTH YUCTIOBBIE U OYKBEHHbBIE TPUMEPHI CTETIEHH C
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Ha MHOXKHTCIIN

HaTypaJbHbIX YNCEIL.

HATYpaJIbHBIM ITOKa3aTeNieM, OOBSICHsISI 3HAUCHUsI OCHOBaHUS
CTETICHU W TIOKa3aTessl CTENICH!, HAXOAUTh 3HAYCHUS CTETICHEH
BIJ1a an (a — M000€ pallMoOHAIbHOE YUCIIO0, N — HATYypallbHOE

YHCJIO).
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PeasibHbIe 3aBUCUMOCTH.
[Tpsimast u oOpaTHas

IMPOIMOPUHUOHAJIBHOCTH

[ToHuMaTh CMBICIT 3aITUCH OOJIBIINX YUCEN C TOMOIIBIO
NECATUYHBIX Apo0Oeil U crenener yncna 10, mpuMeHsTh ux B
PEaTbHBIX CUTYAIIHSIX.

[IpuMeHATh MPU3HAKYU JCIMMOCTH, PA3JIOKEHUS HA MHOKUTEIU
HaTypaJbHbBIX YUCEN.

Pemate 3a/1a4u Ha YacTH, MPOLIEHTHI, MPOMOPIIUU, HA
Hax0XJAeHue ApoOu (ITPOLIEHTa) OT BEJIMUUHBI U

BEJTUYUHBI 110 €€ IpoOu (TIPOLIEHTY), IpoOu (MPOIEHTA),
KOTOPBII COCTaBIIIET OJHA BEJIMYMHA OT JIPYTOM.

[IpuBOANTH, pa30UpaTh, OLICHUBAThH PA3TMYHBIE PEIICHUS,
3aMCH PELIEHUIM TEKCTOBBIX 3a/1a4.

Pacnio3HaBaTh U OOBSACHATH, OMUPASICh HA OMPEACIICHUS, IPSMO
PONOPLMOHATIbHBIE U 00OPAaTHO NPOMOPLIMOHATIBLHBIE
3aBUCUMOCTH MEX]y BETMYMHAMM; TIPUBOIUTH IPUMEPHI ATHUX
3aBUCUMOCTEHN U3 PealbHOr0 MHUpa, U3 APYTUX Y4eOHbIX
[IPEIMETOB.

PemmaTth npakTHKO-OpUEHTUPOBAHHbBIE 337]a4ud Ha IpooH,

[IPOLICHTHI, MPAMYIO U OOPATHYIO MPOMOPIMOHAIIBHOCTH,
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MPONOPLUHU
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Anrebpanyeckue

BbIPpAKCHUA

27

byKBEHHBIE BBIPAKEHMUS.
[lepemeHHBIE.
JlommycTrumble 3HaUEHUS

nepeMeHHBIX. DOPMYIIBIL.

OBnaneTs anredpanvdeckoil TEPMUHOJIOTHEN U CUMBOJIUKOM,
MPUMEHSTH € B MPOLIECCe OCBOCHUS YUeOHOT0 MaTepHraia.
HaxoauTh 3HaueHus1 OYKBEHHBIX BBIPAXKEHUHN MPU 33 JaHHBIX
3HAYCHUSAX OYKB; BBIOJHATH BHIYHUCICHUS IO (POPMYIIaM.
BrInoaHATh peoOpa30BaHus E0r0 BEIPAKEHUSI B MHOTOUJICH
MpUBEICHNEM TIOJJOOHBIX CIaracMbIX,

[PACKPBITUCM CKO0OOK. BBImoHATE YMHOXCHHUC OJHOYJICHA
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[IpeoOpazoBanue
OYKBEHHBIX BBIPAKEHUU,
packpeiTHE CKOOOK U
MPUBEICHUE TTOJIOOHBIX
ClaracMbIX.

CBOIICTBA CTENIEHU C
HATYpaJIbHBIM
[MOKa3aTeJIEM.
Muorounensl. CiioxeHue,
BBIUUTAHUE, YMHOKEHUE
MHOTO4JI€HOB. DOopMyJIbI
COKPAIIEHHOTO
YMHOKECHUS.
Paznoxenune
MHOTOYJIEHOB Ha

MHOKHNTCIIN

Ha MHOTOYJICH U MHOT'OWJICHA HA MHOTOYJIEH, IPUMEHATH
(bopMyIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCYHIGCTBJIHTB Pa3JI0KCHHUC MHOT'OYJICHOB Ha MHOKXHUTCIIN

HYTéM BBIHECEHHUS 32 CKOOKH O6HICFO MHOXHTCIIA, IPUMCHCHUA

(opMyIBI PAa3HOCTH KBAJIPATOB, POPMYJI COKPALIEHHOTO
YMHOKEHHS.

[IpuMeHsATh peoOpa3oBaHNEe MHOTOUYJIEHOB JIJISl PEILICHHUS
Pa3IMYHBIX 33]1a4 U3 MAaTEMAaTUKH, CMEKHBIX IIPEIMETOB, U3
[peabHON MPAKTHUKHU.

3HAKOMHTBCS C UCTOPUEN Pa3BUTHUS MATEMATUKHU
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YpaBHEHUS U HEPABEHCTBA

YpaBHEeHUE, IpaBuia
npeoOpa3zoBaHus
YpaBHEHUS,
PAaBHOCHJIBHOCTD
YPaBHCHUU.

JInHeliHOE ypaBHEHUE

Pemars IMHENHOE ypaBHEHNE C OAHOU IEPEMEHHOM, TPUMEHSIS

[IpaBHJIa IICPCXoda OT UCXOAHOT'O YPABHCHUA K PaBHOCHUIIBHOMY

eMy Oosiee mpocToro Buaa. [IpoBepsTs, sSBisieTCs ik
KOHKPETHOE YHUCIIO KOPHEM YpaBHEHUSI.
[TopOupaTh mpuUMeEpbI TP YKCE, SIBISIOMUXCS peICHUEM

IMTMHEHHOTO YpPpaBHCHUA C IBYMS IICPCMCHHBIMMU.
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C OJHOW MEPEMEHHOM,
PELICHUE JTUHEUHBIX
ypaBHEHUN. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHEHUM.

JInHenHoe ypaBHEHHUE C
NIBYMSI IEPEMEHHBIMU U
ero rpaduk. Cucrema
NIBYX JIMHEWMHBIX
YPaBHEHUM C ABYMS

IMCPCMCHHBIMHA

CTpouTh B KOOPJUHATHOM IMIIOCKOCTH TpadUK JIMHEHHOTO
YpaBHEHUS C ABYMS TIEPEMEHHBIMHU; TTOIB3YCh TpapuKoMm,
[IPUBOJIUTH PUMEPHI PEIICHUS YPABHEHHUSI.

Haxonuthb perieHre CUCTeMbl IBYX JTUHEHHBIX YpaBHEHUH C
NIBYMSI IEPEMEHHBIMU.

CocTaBisTh U peniaTh ypaBHEHUE UM CUCTEMY YPaBHEHUH 1O
YCJIOBHIO 3a]1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOHY‘IGHHBIﬁ pE3yiabTaT
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Koopaunate! u rpaduxu.

DOyHKIUU

24

Koopannara Touku

Ha psAMou. YucioBsie
MTPOMEXYTKHU.
PaccTostHue Mexay
NIBYMsI TOUKaMH
KOOPAWUHATHOM IPSAMOM.
[IpssmoyronpHas cucrema
KOOPAMHAT Ha IIJIOCKOCTH.
[Ipumepsl rpadukos,

3aJIaHHBIX (POpPMYIIaMH.

MN300paxaTh HA KOOPAUHATHOW MPSAMOM TOUYKH,
COOTBETCTBYIOIIME 3a/IaHHBIM KOOPJAWHATAM, JIY4H, OTPE3KH,
MHTEPBaJIbL; 3aIIMChIBATh UX HA aIreOpanvyeckoMm sI3bIKeE.
OTMedaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJIMHATAM; CTPOUTH IpaMKH HECIOKHBIX 3aBUCUMOCTEH,
3a/laHHbIX (POpPMYJIaMH, B TOM YHCIIE

C TIOMOIIBI0 IU(PPOBBIX TAOOPATOPHUH.

[IpuMeHsTh, U3yUYaTh MPEUMYILECTBA, MHTEPIIPETUPOBATH
rpadguueckuii cnocod MpeIcTaBlICHUs U aHATN3a
[Pa3HOO0Opa3HON KUZHEHHON WH(OpMAIUH.

OcBauBath NOHATUE (DYHKIUU, OBIAJIEBATh (YHKIIMOHATHHOM
TEPMUHOJIOTHUEM.

Pacnio3naBath nuHelHy0 QyHKIMO y =kx + b,
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Utenue rpadukoB

PEAIbHBIX 3aBUCUMOCTEMN.

[TonsaTue GyHKIMH.

[ paduk pyHKIIHUH.
CBoiicTBa QyHKIUH.
Jluneiinas QyHKims.
[locTpoenue rpaduka
ITMHENHON QYHKIUY.
['paduk pyHKIUH
y=|x|

OMKCHIBATH €€ CBOWMCTBA B 3aBUCUMOCTH OT 3HAUCHUI
kod(¢unmentos k u b.

Ctpouts rpaduku TuHeHHON GyHKIUU, QYHKIMH Y =| X |.
Hcnons3oBath HU(POBBIE pecypcehl A MOCTPOCHUS TpadUuKOB
(YHKUUNA U U3YyUYEHUSI UX CBOMCTB.

[IprBOIUTE MpUMEPHI JIMHEHHBIX 3aBUCUMOCTEN B pealIbHbIX

mponcccax n ABJICHUAX

[ToBTOpEeHUE 1 00600IICHNE

[ToBTOpEHME OCHOBHBIX
MOHSATHUN U METOJIOB
Kypca

7 Kiacca, 00001eHE

BSHAHUU

Bri0upaTh, MPUMEHSTH OIEHUBATH CIIOCOOBI CPABHEHUS YHCEIL,
BBIYHCIICHU, TPEOOpPa30BaHUN BHIPAKCHUM, PEIICHHS
YPaBHEHUH.

OcCylIeCTBIATh CAMOKOHTPOJIb BBITIOJIHSIEMBIX IEUCTBUIN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUUCICHUM, MpeoOpa3oBaHuM,
[MOCTPOCHHUI.

Pemate 3a1aun U3 peasbHON )KU3HU, TPUMEHSTh

MAaTCMAaTUYCCKUEC 3HAHUSA I PCUHICHUA 3aaa4 U3 APYTIUX
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MPEAMETOB.
PemmaTh TEKCTOBBIE 3a/1a4l, CPAaBHUBATh, BBIOUPATH CIIOCOObI

[pELICHUs 3aa4n

OBLIEE KOJIMYECTBO
YACOB I10
ITPOI'PAMME

102

84



8 KIIACC

HaumenoBanue pasuena

(TemBbI) Kypca

KonunuecTBO

qaCoB

OCHOBHOE COJIEp)KAHHE

OCHOBHBIE BUBI ICATEIILHOCTH O0y4aIOIIUXCS
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Yuiciia ¥ BBIYMCIIEHUS.

KBaapaTHbIe KOpHU

15

KBagpaTHbI KOPEHD N3
yucia. [Tonsitue 06
MppalMOHATBHOM YHCIIE.
JlecsaTraHbIe
MPUOTMKCHUS
MppalMOHaIbHBIX YHCE]L.
JlenCcTBUTEIBHBIC YUCIIA.
CpaBHEHUE
NENCTBUTEIbHBIX YHUCEIL.
YpaBHEHHE BUA

x2 = a. CBOWCTBA
apuU(PMETUIECKUX
KBaJPAaTHBIX KOPHEW.
[IpeoOpazoBanue
YMCJIOBBIX BBIPAXKEHUN,
COAEpKalIMX KBAJIPATHBIC

KOPHH

@OopMyIMPOBATH ONIPEAECICHUE KBAAPATHOTO KOPHS U3 YMUCIIA,
aprU(PMETUIECKOTO KBaJAPATHOTO KOPHSI.

[ [puMEHSTH Onepanuio U3BJICUYEHUS KBAAPATHOTO KOPHA U3
YKCIIa, UCTIONB3YsI MPU HEOOXOAUMOCTH KAJIbKYJIATOP.
OueHnBaTh KBAIPATHBIE KOPHU LEJBIMU YUCIAMU U
MEeCATUYHBIMU IPOOSIMHU.

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAJIBHBIC U
MppalMOHAIbHBIE YKCIIA, 3aIIMCAHHBIE C IOMOIIBIO KBAIPATHBIX
KOpPHEM.

HccnenoBath ypaBHEHUE X2 = a, HAXOJUTh TOYHBIE U
NpUOIMKEHHBIE KOPHU TTpH a > 0.

MccnenoBaTrh CBOMCTBA KBAIPATHBIX KOPHEH, TPOBOIA
MUCIIOBBIE DKCIIEPUMEHTHI C HCTIIOJIB30BAHUEM KAJIBKYJIATOPA
(KoMITbIOTEPA).

Jloka3pIBaTh CBOMCTBA apu(PMETHUECKUX KBAJPATHBIX KOPHEH;
MPUMEHSTH UX JIJIS PeoO0pa30BaHUs BhIpaKEeHUN. BBIMOTHATH
npeoOpa3oBaHUs BHIPAXKEHUH, COJEPIKAINX KBAIpaTHhIC KOPHHU.
BripaxxaTh nepemMeHHbIE

13 T€OMETPUUECKUX U (GU3NIECKUX (PopMyII.
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BbIuuciasaTh 3HaYCHUS BBIpa)KCHI/II)'I, COACPIKAMMX KBAAPATHBIC

KOPHH, UCITOJIb3Y: IIPH H€O6XOI[I/IMOCTI/I KaAJIBKYJIATOP.
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Mcnonb30BaTh B X0A€ pCIICHUA 3aaa4 9JICMCHTAPHBIC
MpCACTAaBJICHUSA, CBA3AHHBIC C HpI/I6JII/DKéHHBIMI/I 3HAa4YCHUAMU
BCINYHH.

3HAKOMMTHCS C HCTOpHCfI Pa3BUTHUA MATCMATUKHU

Yuciia ¥ BBIYMCIIECHUS.
CrerneHs ¢ 1EIbIM

TTOKa3aTCICM

CTereHb ¢ IEeIbIM
[TOKA3aTEJICM.
CraHgapTHas 3anUCh
YHCIA.

Pa3Mepbl 00beKTOB
OKpYy>Karouiero mupa (ot
PJICMEHTAPHBIX YaCTHI]
710 KOCMHUYECKHX
00BEKTOB), NIMTEILHOCTD
MPOIIECCOB

B OKpPYKaIoIIeM MUpE.
CBolicTBa CTEIICHU

C LCJIBIM ITOKA3aTCICM

DopMyIMpPOBATh ONPENEICHUE CTENEHH C LIEIBIM IIOKa3aTENIEM.

[IpeacTaBisiTh 3aMUCh OOJBIIUX U MAJIBIX YUCE

B CTaHJAapTHOM Bujie. CpaBHUBAThH YMCIIA U BEJIUYNHBI,
3allMCAHHBIE C UCTI0JIb30BaHUEM creneHu 10.

M crnonb30BaTh 3alMCh YUCEI B CTAHIAPTHOM BUJIE IS
BBIPAKEHUS Pa3MEPOB OOBEKTOB, JJIUTEIILHOCTH MPOLIECCOB B
OKPYKaroLIEM MUDE.

DopMyIUpOBaTh, 3aMUCHIBATH B CUMBOJIMYECKON (hopme

Y WUTIOCTPUPOBATH IPUMEPAMU CBOMCTBA CTEIEHU C LIEJIBIM
[MOKa3aTeJIEM.

[[puMeHsTh CBOMCTBA CTENEHU ISl MPEe0Opa30BaHUs
BBIPAKECHUH, COJAEPKAIINX CTENCHU C LEIIBIM IMOKA3aTEIEM.
BBINONHATH IEUCTBUS C YACIIAMU, 3alTUCAHHBIMA

B CTaHJApPTHOM BHJIe (YMHOXEHUE, JeJIeHHEe, BO3BEICHHE B
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CTEIICHbD )

AnreOpanyeckue
BbIpaxeHUsA. KBagpaTHbIi

TPEXUIICH

KBagpaTHbIN TpEXUIIEH.

Pa3znoxeHue kBagpaTHOrO

PacrniozHaBaTh KBagpaTHBIN TPEXUJIEH, YCTAHABINBATh
BO3MOKHOCTb €TI0 Pa3JIOKEHUs HA MHOKUTEIIN.
PacknaapiBaTh HA MHOKUATENIA KBAIPATHBIN TPEXUJIEH C

HCOTPHULATCIIbHBIM JTUCKPUMHUHAHTOM
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TpEXUIICHA

Ha MHOXKHWTCJIN

AnreOpandeckue
BBIPYKCHUSI.

AnreOpanyeckas JpoOb

15

AnreOpandeckas 1poob.
JlommycTUMBIE 3HAYCHUS
MEePEMEHHBIX, BXOISIINX
B ajreOpanveckue
BEIPKCHMSI.

(OCHOBHOE CBOMCTBO
anreOpandecKkoi 1poou.
CoxparieHue apo0ei.
CrnoxeHue, BBIYUTaHHE,
YMHOXXEHHE U JIeTICHUE
anreOpandeckux JIpoOeH.
[IpeobOpazoBanue
BBIPAKCHUH,

coJiep KaIIIX

anredpandecKue Apoou

3anuchIBaTh anre6pa1/1quKHe BBIPAKCHU. HaXOILI/ITB
0011aCTh OIIPCACIICHUA PALIMOHAJIBHOI'O BBIPAKCHUA.
BEBINOJHATE YHCIOBEIC IIOACTaHOBKH U BBIYHCIIATH 3HAYCHUC

I[p06I/I, B TOM 4HCJIC C IIOMOIIBIO KAJIBKYJIATOpPA.

MPUMEHSITH €ro JIJIsl TpeoOpa3oBaHust IpooOeil.

BbITTOJIHATH I[GﬁCTBI/IH C aJ'II‘€6paI/I‘-I€CKI/IMH IIpO651MI/I.

BripaxaTs nepemeHHbie U3 GopMy (HU3UIECKUX,

rCOMCTPHUUCCKHUX, OIIMCBIBAOIITNX OBITOBBIE CI/ITyaI_II/II/I)

DopMyIUpPOBAaTH OCHOBHOE CBOMCTBO aire0panyeckou 1podu u

[IpumeHsTh TpeoOpa30BaHUsl BRIPAKEHUH AJI PEIICHUS 3a1a4.
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ypaBHeHI/ISI N HCpPpAaBCHCTBA.

KBazpaTHble ypaBHEHUS

15

KBanpaTHOE ypaBHEHUE.
Henonnoe kBagpaTHOe
ypaBHeHue. opmyna
KOpHEW KBaJIpaTHOTO
ypaBHeHuUs. Teopema
Buera.

Pemienue ypaBHEHUH,
CBOJISALLNXCS

K KBaJIPATHBIM.
[Ipocreiiue gpoOHO-
[palliOHAJIbHbBIE
YpaBHEHUS.

Pemenne TekCTOBBIX
3a/1a4 C IOMOLIBIO

KBaJpaTHBIX YPaBHEHUIN

Pacrio3HaBaTh KBaJIpaTHbIC YPABHECHMUSI.

3anuceiBaTh GOPMYITy KOPHEH KBaIpaTHOTO YPaBHEHHUS;, peIIaTh
KBaJIpaTHbIC YPAaBHEHUSI — IOJIHBIE U HenoJiHbIe. [IpoBoANTH
MPOCTEUIIINE UCCIICTOBAHUS KBAJIPATHBIX YPAaBHEHUM.

Pemiath ypaBHEHUS, CBOJISAIIUECS K KBAPaTHBIM,

C TIOMOIIIBIO MPE0OPa30BAHMUI M 3aMEHOM ITEPEMEHHOM.
HaOnronath 1 aHATM3UPOBATH CBSA3b MEKY KOPHSIMHU U
Kod(puIeHTaMu KBaIpaTHOTO YPABHEHHSI.

dopmynupoBaTh TeopeMy Buera, a Takke oOpaTHYIO - TEOpeMYy,
MPUMEHSITH ATH TEOPEMBI JIJIs1 PEIICHUS

Bajad.

Periath TEKCTOBBIC 3a]a4M AJIr€OpandecKiuM CIoCOOOM:
MEePEXOIUTh OT CIIOBECHOU (POPMYITUPOBKH YCIOBHUS 3a7a4UH K
areOpandecKoil MOJIENIH IMyTEM COCTABJICHHS YPaBHEHUS,
[pellIaTh COCTABJICHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH
PE3yJIbTAT.

3HAKOMUTBLCS C UCTOPUCH PA3BUTHS aJIreOpPbI
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YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHHM

JIuneliHOE ypaBHEHHME C
NByMs IEPEMEHHBIMU, €T0
rpaduk, mIpruMepsI
[pELICHUs] YPAaBHEHUI B
[EJIBIX YHCIIAX.

Pemenue cucrem IByx

NMIMHENHBIX YPABHCHUM

PacniozHaBaTh JTMHENHBIE YPABHEHHUS C IBYMS IIEPEMEHHBIMMU.
CtpouTs rpaduKy JMHEWHBIX YPAaBHEHUH, B TOM YHCIIE
MCITOJTB3YsI UG POBBIC PECYPCHI.

Pa3nnuate napajuieiabHbIEe U IEPECEKAIOIIMECS MPAMBIE IO X
YPaBHEHUSM.

Pemats CUCTEMBI ABYX JINHEMHBIX YPABHEHUM C IBYMsI

MCPCMCHHBIMHA HOI[CT&HOBKOﬁ H CIO0KXCHHCM.
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C IBYMsI [IEPEMEHHBIMU.
[ Iprmeps! pemenus
CHUCTEM HEIMHENHBIX
YPaBHEHUH C IBYMsI
MEePEMEHHBIMHU.
['paduueckas
MHTEPIpETALNS
YPaBHEHUS C IBYMsI
[EPEMEHHBIMH U CHCTEM
NIMHEWHBIX YPABHEHHM C
NBYMSI IEPEMEHHBIMH.
Pemienne TeKCTOBBIX
3a/1a4 C MOMOIIBIO CUCTEM

YPABHEHUI

Pemarts HpOCT@ﬁIHHG CUCTCMBI, B KOTOPBIX OOHO M3 ypaBHCHI/Iﬁ

HE SIBJISICTCS JINHCHUHBIM.

C ABYM: IICPCMCHHBIMH U CUCTCM ypaBHeHI/Iﬁ C IBYyM:A
MCPEMCHHBIMMU.

PemaTh TEeKCTOBBIE 3a/1a4n anre6panqec1<I/IM crocooom

[TpuBoAUTH TpadMYECKYI0 HHTEPIPETALMIO PEIICHUS YPABHEHUS
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YpaBHEHUS U HEPABEHCTBA.

HepasencTtpa

HucnoBele HEPABEHCTBA U
X CBOMCTBA.
HepaBeHncTBO ¢ 0HOM
[IEPEMEHHOM.

JInHEeHbIE HEPABEHCTBA C
OJHOM MEPEMEHHON U UX
petienue. Cuctemsl

IIMHEWHBIX HEPABEHCTB

DOopMyIUPOBaTH CBOMCTBA YUCIOBBIX HEPABEHCTB,
MJUTFOCTPUPOBATh UX HA KOOPAMHATHOM MPSAMOM, JOKa3bIBATh
areOpandecKH.

[IprMEHATH CBOKWCTBA HEPABEHCTB B XOJI€ PELICHHUS 3a/1a4.
Pemats TMHENHBIE HEPABEHCTBA C OJJHOW NIEPEMEHHOM,
M300pa)kaTh pelieHue HEPABEHCTBA HA YUCIIOBOM MPSMOM.
Perate cucTeMbl JIMHEWMHBIX HEPABEHCTB, H300pakaTh pEIICHUE

CHUCTEMBbI HEPABEHCTB HA YMCIIOBOM ITPAMOU
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C OJTHOW TIEPEMEHHOM U
WX PELICHHUE.
M300pakeHHe perieHus
IMTMHEHHOr0 HEPABEHCTBA
1 UX CUCTEM Ha YHCJIOBOU

[IPSIMOM

Oynkunu. OCHOBHBIE

TTOHATHUA

[lonsiTue QyHKUIUU.
O06nacTh onpeeieHus U
MHO>KECTBO 3HAUECHUMN
(byHKUIUU.

CriocoObl 3a1aHus
(byHKIIUH.

['padux pyHKIMH.
CaoiicTBa GyHKIINHU, UX
0TOOpaKeHUE

Ha Tpaduxe

Mcnonb30BaTh (QYHKIMOHAIBHYIO TEPMHUHOJIOTHIO U CHMBOJIUKY.

BbruucisaTh 3HaueHus: QyHKLUMMA, 3alaHHbIX opMysiamMu (IIpu
HEO00XO0JMMOCTH UCTOIb30BaTh KAIbKYJISATOP); COCTABIATH
TaOJINIIBI 3HAUCHUHN (DYHKITHH.

Ctpoutsh no Toukam rpaduxu ¢pyHkiuid. OnuceBaTh CBONCTBA

(GbyHKIIMA Ha OCHOBE €€ rpauIecKOro MPeICTaBICHHUS.

Hcnonb30BaTh (QYHKIMOHATIBHYIO TEPMUHOJIOTHUIO U CUMBOJIUKY.

HccnenoBath mpuMepsl rpaduKoB, OTPAKAIOIINX pPeasIbHBIC
rpouecchl U siBjieHus1. [[puBoaUTH mpUMeEphI TPOLECCOB U
SIBJICHUM C 3aJlaHHBIMH CBOMCTBAMH.

Hcronb30BaTh KOMIBIOTEPHBIE MPOTPAMMBI

1St TOCTpoeHMsI rpadMKOB PYHKIIUN U U3yUYEHUSI X CBOMCTB
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Oynknuu. Yucnobie

byHKITUU

UreHne u mocTpoeHue
rpaduKoB QYHKITUH.

[Tpumeps! rpadukoB

HaxomuTh ¢ momorsio rpaduka QyHKINNA 3HAYEHUE OJTHOU U3
paccMaTpUBaeMBbIX BEJTMUMH 110 3HAYEHUIO IPYTOH.

B HecnoXKHBIX Cllydasx BeIpaXaTb (HOPMYIION 3aBUCUMOCTb
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(YHKIUNA, OTpaX)aromux
[peanbHbIE MTPOIIECCHI.
DYHKIMU, OTIHUCHIBAIOIIHE
NpsIMYIO U OOpaTHYIO
MPONOPLIMOHAIHHBIC

3aBUCHUMOCTH, UX

rpauKy.
['paduk pyHKIIN
y = X2.
DyHKIUH

Y =X2,y =X3,

y =Vx,y =|x};

rpaguueckoe peneHue
YPAaBHEHHUM U CUCTEM

YPaBHEHUM

MEX/1y BEJIMUYMHAMM.
OnuceIBaTh XapakTep U3MEHEHHsI OHON BEJIMYUHBI B
3aBUCHUMOCTHU OT U3MEHEHUS IPYTOM.

PacriozHaBaTh BUABI U3yyaeMbIX QyHKIUH. [loka3biBaTh
CXeMaTHYECKH MOJ0KEHHE Ha KOOPIUHATHON IIOCKOCTH
rpadukoB QyHKImi Buga: y = x2, y =x3,y = Vx, y = | x|.
Hcnonb30BaTh (PyHKIMOHATBHO-TpadUyECKue
Mpe/ICTaBICHUS sl pEIICHUS U UCCIIEJOBAHUSI YPAaBHEHUN U
CUCTEM YpaBHEHU.

[IpumeHsTh Lu(pPOBBIE pecypchl A MOCTPOEHUS IPAPUKOB

b yHKITIH
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[ToBTOpeHue u 0000IIEHIE

[ToBTOpEHNE OCHOBHBIX
MOHSATUI U METOJIOB
KypCOB 7 U 8 KJIacCOB,

0000111eHNE 3HAHUI

Br161paTh, NpUMEHSTh, OLIEHUBAThH CIIOCOOBI CPAaBHEHUS YHCET,
BBIUMCIIEHUM, TPE0Opa30BaHNi BbIPAKEHHUM, PEILICHUS
YPaBHEHUM.

OCyIIEeCTBIATh CAMOKOHTPOJIb BBITIOJIHSEMBIX ACUCTBUN U
CaMOIIPOBEPKY pe3yibTaTa BEIYUCICHUM, TpeoOpa3oBaHui,
ITOCTPOCHUM.

Pemath 3aJa4u U3 peaJIBHOﬁ JKU3HHU, IIPUMCHATDH
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MaTEeMaTUYECKHUE 3HaHUS JJIs PEIICHUs 3a7a4d U3 JpyTrux
MPEIMETOB.
Pemath TEKCTOBBIE 3a/1a4M, CPAaBHUBATh, BBIOMPATH CIIOCOObI

PCUICHUA 3a1a91

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI PAMME

102
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9 KJIACC

HaumenoBanue pasuena

(TemBbI) Kypca

KomunyecTBO

qacoB

OCHOBHOE COJIEp)KAHHE

OCHOBHBIC BUAbBI ACATCIbHOCTH O6y‘-IaIOH_II/IXC$I

10




Yuiciia ¥ BBIYMCIIEHUS.

JIeCTBUTENBHBIC YHCIIA

ParponansHbIe yncia,
MppalMOHAIBHBIE YUCTIA,
KOHEUHBIC U
OeCKOHEUHEBIE
NEeCATUYHBIC TPOOH.
MHOKX€ECTBO
NICHCTBUTEIILHBIX YMCEI;
JICHCTBUTEIILHBIC UHCIIa
KaK OCCKOHEYHEBIC
NECATUYHBIC IPOOH.
B3anMHO 01HO3HAYHOE
COOTBETCTBHUE MEXKIY
MHO>KECTBOM
NEHCTBUTEIILHBIX UMCE U
MHO>KE€CTBOM TOUYCK
KOOPAMHATHOM IIPSMOM.
CpaBHEeHHUE
NIEMCTBUTEIILHBIX UMCEII,

apudMeTHIECKHE

Pa3BrBaTh NpEACTABIEHUS O YUCIAX: OT MHOYKECTBA
HaTYypaJIbHBIX YHCENl 10 MHOYKECTBA IEUCTBUTENBHBIX YUCEIL.
O3HAKOMUTBCS ¢ BOBMOXHOCTBIO ITPEICTABIICHHUS
NENCTBUTENLHOTO YUCIIAa KaK OECKOHEYHOM AECATUYHON JpooH,
PUMEHATD JECSITUUHBIE TPUOIMKEHNS PallMOHAIbHBIX U
MPPALMOHATIBHBIX YHCEIL.

M300paxaTh 1eHCTBUTENbHBIE YNCIIA TOUKAMH KOOPAUHATHON
MPSIMOU.

3anuceIBaTh, CPABHUBATH U YIIOPSI0UMBATh

NEHCTBUTEIIBHBIEC YUCIIA.

BbINONHATH, COYETast yCTHBIE U TUCbMEHHBIE MPUEMBI,
apudmeTryecKue AeUCTBUS C PallMOHAIBHBIMHU YUCIAMU;
HAXOJUTh 3HAUEHUS CTEIIEHEN C LEIbIMU MMOKA3aTeIsIMU U
KOPHEH; BEIUUCISATH 3HAUEHUS YUCIIOBBIX BBIPAKEHUU.
[Toy4uTh NpeICTaBIEHNE O 3HAYMMOCTH JI€HCTBUTEIBHBIX
YKCeN B MPAKTUYECKOU IEATETbHOCTH YEJIOBEKA.
AHaIU3UPOBATH U JI€JaTh BHIBOABI O TOUHOCTH MPUOIMKEHUS
NENCTBUTEIBLHOTO YHCIIA IPU PELIEHUH 3aay.

OprrHHTB ﬂeﬁCTBHTeHBHBIC 4urcCiia, BBIIIOJHATD IPUKUIKY

10




[pEe3yJIbTaTa BRIYUCIIEHUM, OLICHKY 3HAYCHUH

10




e CTBUSA

C JECUCTBUTEIbHBIMA
YUCIIAMH.
[TpubamxEHHOE 3HAUCHUE
BEJIMYUHBI, TOYHOCTh
MPUOITNKEHUS.
OKpyrieHue yucesn.
[IpukuaKa U OLIEHKA

PE3YJIbTAaTOB BBIUMCJICHUI

I CIIOBBIX BBIpa}KCHHﬁ.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHS MATEMATUKU

10




YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON

[MEPEMEHHOU

14

JInHeliHOE ypaBHEHHUE.
Pemienue ypaBHeHU,
CBOJSILNXCS

Kk nuHenHbIM. KBagparHoe
ypaBHeHuE. Pemenne
YPaBHEHUH, CBOIALIMXCS
K KBaJIPaTHBIM.
bukBagpaTHbie
YPaBHEHUS.

I IprmMeps! perenus
YPAaBHEHUU TPEThEH

1 YETBEPTOMU CTEIICHEN

OcBanBaTh, 3alIOMUHATH U IPUMEHSThH TPpahUIECKHE METOIBI
[PU PEIICHUU YpaBHEHUM, HEPABEHCTB U UX CHUCTEM.
Pacmo3naBaTh 11e516I€ U APOOHBIC ypaBHEHUS. Permath
ITMHEWHBIC U KBaJIpaTHBIC YpaBHEHUS, YPAaBHEHUS, CBOISAIIHECS
K HUM, IPOCTEHIINE TPOOHO- pallioOHaIbHBIC YPaBHEHHUS.
[IpennaraTh BO3MOKHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 3aj1a4,
00CYXKIaTh UX U PeIIaTh TEKCTOBBIC 3a7a4l pa3HbIMU
crioco0amH.

3HAKOMHTBHCS C I/ICTOpI/Ieﬁ Pa3BUTHUA MAaTCMAaTHKHU

10




[pa3JIoKEHUEM Ha
MHOKHUTCIH.

Pemenue apoGHoO-
palMOHAJIBHBIX
YPaBHEHUM.

PemeHne TEKCTOBBIX
3aj1a4 alreOpandyecKum

METOI0M

10




YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHHM

14

YpaBHEHUE C AByMS
[IEPEMEHHBIMU U €TI0
rpaduk.

Cucrema IByX JINHEHHBIX
YPaBHEHUH C IBYMsI
[EPEMEHHBIMU U €€
pemenne. Pemenue
CHUCTEM JIBYX YPaBHEHHI,
OJIHO

13 KOTOPBIX JIMHENHOE, a
IPyTro€ — BTOPOU
CTEIICHH.

['padpuueckas
WHTEPIIPETALNS CUCTEMBI
YPABHEHHUI

C ABYMSI IEPEMEHHBIMU.

PernieHne TEKCTOBBIX

OcBauBaTh U NPUMEHSTh NPUEMBI PEILIEHNS CUCTEMBI ABYX
NIMHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SIBISIETCS
NTIAHENHBIM.

Vcnonb30Bath (PyHKIMOHATIBHO-TpauuecKre IpeICTaBIeHUs
JUTSl pELIEHUS U UCCIIEIOBaHUs YPABHEHUM U CUCTEM.
AHanM3UpOBaTh TEKCTHI 33]1a4, PEeIIaTh UX alreOpandecKum
CIIOCOOOM: MIEPEXOAUTH OT CIIOBECHON (DOPMYIUPOBKHU YCIOBHUS
3aJla4yM K anreOpanyeckoi MOJeNy MyTéM COCTABIICHUS
CHUCTEMBbI YPaBHEHUI; PEIIATh COCTABICHHYIO CUCTEMY
YPaBHEHUI; MHTEPIPETUPOBATH PE3YJIbTAT.

3HAKOMHTBCS C UCTOPUEN Pa3BUTHUS MATEMATUKHU

10




3aJa4d aJIF€6paI/I‘IeCKI/IM

CII0COOOM

ypaBHeHI/ISI U HCpAaBCHCTBA.

HepasencTtpa

16

HUucnoBbie HEPABEHCTBA U
X CBOMCTBA.

JInHeliHbIE HEPABEHCTBA
C OZHOM IIEPEMEHHOU U
WX PELICHHUE.

CucTteMbl JIMHEUHBIX
HEPAaBEHCTB C OJHOU
[MEPEMEHHON U NX
[peLICHUE.

KBanparHeie HepaBeHCTBA
U UX PELICHHUE.
['paduueckas
WHTEPIpETALINS
HEPABEHCTB U CUCTEM
HEPABEHCTB C JIBYMS

[MCPEMCHHBIMU

Yurars, 3aIMCHIBaTh, IOHUMATh, UHTEPIIPETUPOBATH
HEPABEHCTBA; UCII0JIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BbINONMHATE NpeoOpa3oBaHusl HEPABEHCTB, UCIIOJIb30BATh JJIs
NpeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
Pacnio3HaBaTh TMHENHBIE U KBaJpaTHbIE HEPABEHCTBA. Pematp
NIMHEWHBIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX HEPABEHCTB,
CHUCTEMbI HEPABEHCTB, BKIIIOYAIOIINX KBAJIPAaTHOE HEPABEHCTBO,
U pellaTh UX; 00CYK/1aTh MOJTYyYEHHBIE PEIICHUS.

M300paxaTh pelieHre HEPaBeHCTBA U CUCTEMbl HEPaBEHCTB Ha
YMCJIOBOW MPSIMOU, 3aIIUCHIBATH PELIECHUE C IIOMOIIBIO
CHMBOJIOB.

PemmaTh KBaJpaTHbIE HEPABEHCTBA, UCIOJIB3YS TpaduyecKue
[IPEACTABICHNUS.

OcBauBaTh M NPUMEHATh HEPABEHCTBA MPH PELLICHUU

PA3JIMIHBIX 3ada4, B TOM YHCJIC IIPAKTUKO- OPUCHTUPOBAHHBIX

10




OyHKIMH

16

KBanpatnunas QyHKIus,
e€ rpaduK U CBONCTBA.
[Tapabona, KOOpAUHATHI

BCPIIMUHBI Hapa6OJ'II)I, OoChb

Pacrio3naBaTh BUAbI U3y4aeMbIX (GYHKIUH; WITIOCTPUPOBATD
CXEMaTUYIECKH, OOBSICHATH PACIIONOXKEHHIE Ha KOOPAMHATHOM
MIOCKOCTH IPaUKOB

bynkuuii Buna: y =kx,y =kx+b,y=k,y =x2,

X

10




CUMMETPHUU NapaloIbl.

['paduku QyHKUIMNA:
y = Kkx,

y =kx +b,

y=k,

X

y=x2,y=x3,y=x,y=

x|

y = X3,y = Vx, y = | X| B 3aBUCHMOCTH OT 3HAUYCHHIT

KO3 (UIIMEHTOB; ONMUCHIBATH X CBOMCTBA.

Pacro3naBaTh KBapaTuIHy0 (QyHKIHIO 11O GopMyIIe.
[IpuBOANTH MPUMEPHI KBAIPATUYHBIX 3aBUCUMOCTEH U3
[peaTbHOM KU3HH, (PU3UKH, TCOMETPHUH.

BoisiBisTE 1 0000111aTh 0COOEHHOCTH TpadrKa KBaApaTHIHON
¢yHkuuu y = ax2 + bx + c.

CtpouTth 1 U300paxaTh CXeMaTHUYECKU TpaduKu
KBaJIpAaTHYHBIX (QYHKITHH, 3aIaHHBIX (POpMYJIaMU BUa
y=ax2,y=ax2+q,y=a(X+p)2,y=ax2 + bx +c.
AHaTU3UPOBATh U IPUMEHSTH CBOMCTBA N3YUCHHBIX (DYHKIIHIA

JJI X ITOCTPOCHUSA, B TOM YHCJIC C IIOMOIIBIO HI/I(prBBIX

[pECypcoB

10




YuciioBbIe

I1OCJICA0BAaTCIbHOCTH

15

[ToHsiTHE YHCIOBOM
[OCJIEA0BATEIBLHOCTH.
3ananue
[OCJIEA0BATEILHOCTH
peKyppeHTHOI hopMyoit
1 (HhOpMyJIOi N-TO YJICHA.
Apudmeruueckas u
reoMeTpudecKas
[IPOIPECCUH.

DopMyJIbI N-TO YJICHA
apu(MEeTUIECKON 1

F€OMETPUYECKOMN

OcBanBaTh ¥ MPUMEHSITh HHACKCHBIE 0003HAYCHUS, CTPOUTH
[peUeBbIe BBICKA3bIBAaHUS C UCIIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C IMMOHSATHEM ITOCIIEIOBATEILHOCTH.
AHanu3upoBaTh GOpMYITy N-TO YEHA MOCIEI0BATEILHOCTH
WIH PEKYPPEHTHYIO (GOpMYITy

1 BBEIYHCIIATH YICHBI TTOCIIEIOBATESILHOCTEH, 3a/TaHHBIX STUMH
bopmynamu.

Y cTaHaBIMBaTh 3aKOHOMEPHOCTH B TTIOCTPOSHUHN
OCJIEIOBATEILHOCTH, €CJIM BHIMMMCAHBI IEPBBIE HECKOJILKO €€
YJICHOB.

Pacmo3HaBaTh apu(PMETHICCKYIO U TEOMETPUICCKYIO

[IPOTPECCUHM MPU PA3HBIX CIIOCO0AX 3aaHus.

11




[IPOTrPECCUIA, CYMMBI
[EPBBIX N YJICHOB.
N300pakeHne 4IeHOB
apru(pMETHIECKOMN U
FEOMETPUYECKOU
[IPOIPECCUN TOUKAMU Ha
KOOPAMUHATHOU
[JIOCKOCTH.

JIvuHenHbIN 1
SKCITIOHEHIIUAJIBHBIN POCT.

CI10%HBIE TPOLICHTHI

Pemath 3a/1a4u ¢ UCHOIB30BaHUEM (POPMYIT N-TO YICHA
apU(PMETUIECKON U T€OMETPUUECKON MPOTrpeccuil, CyMMBbI
[IEPBBIX N YJICHOB.

MN300pakaTh 4eHbI MOCIEI0BATEILHOCTH TOYKaMH Ha
KOOPJIMHATHOM TNIOCKOCTH.

PaccmatpuBaTh NprUMEpPHI MPOLECCOB U SBIECHUN U3 PEATBHOM
PKU3HH, WJUTFOCTPUPYIOLIME U3BMEHEHUE B apU(PMETUUECKON
[IPOrPECCUH, B TEOMETPUUECKON

pOrpeccuy; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguuecku.

Pemiats 3a1auu, CBSI3aHHbBIE C YUCIIOBBIMU
[0CJIEIOBATEIBHOCTSIMH, B TOM YHMCJIE 33/1a4U U3 PealbHOU
PKU3HH C UCTIOJIb30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9TIEKTPOHHBIX TAOJHIIL, TPahUUECKOTO KAIbKYJIATOpa U T.I1.).
Perate 3a/1a4u Ha CJIOKHBIE MTPOLIEHTHI, B TOM YHUCIIE 3aJa4d U3
[peabHOM MPAKTUKHU (C UCTIOIBb30BAHUEM KaJbKYJISATOPA).

3HAKOMHTBCS C UCTOPUEH Pa3BUTUS MATEMATUKHU

11




[ToBTOpEeHME, 00600IICHME, 18 Uwucna u OnepupoBaTh MOHATHUSIMH: MHOYKECTBO, TIOJIMHOKECTBO,
cUCTeMaTH3all¥sl 3HAHUH BBIYUCIICHUS (3aITUCh, OTIepalliy HaJl MHOKECTBAMH; HCIIOJIB30BaTh Ipa)uiecKoe

CpPaBHCHHC, HGIZCTBHH C MPCACTABJICHUC MHOKCCTB IJIA OITMCAHUS PCAJIBHBIX ITPOLECCOB

NEHCTBUTEIIbHBIMU U SIBJICHUM, TIPY PELLIEHUU 331a4 U3 APYTUX y4eOHbIX
YU CIaMU, YUCII0Bas [1PEAMETOB.
MpsiMasi; MIPOLIEHTHI, AKTyaJIM3UpPOBATH TEPMUHOJIOTHIO U OCHOBHBIE JICUCTBUS,

OTHOLICHUS, IIPOIIOPHHH; |[CBA3AHHBIC C YUMCJIAMU: HATYPAJIBbHOC YUCJIO, IIPOCTOC U

COCTAaBHOC 4YKCJia, ACTIMMOCTDb HATYPaAJIbHbIX

11



OKpYTJICHUE,
MPUOJIMKEHNE, OIICHKA,;
peleHne TeKCTOBBIX
3asiad apuhMETUICCKIM

CIIOCOO0M)

qucesl, IPU3HAKU JEIMMOCTH, IIEJ10€ YHCII0, MOTYJIb YHCIIa,

OOBIKHOBEHHASI M IECATUYHAS APOOH, CTAaHIAPTHBINA BHU]T YHUCIIA,

apu(METUICCKUI KBaIPATHBIA KOPEHb.

BrINOMHATE AEMCTBUSI, CPABHUBATH M YIIOPSI0YMBATH YHUCIIA,

MPEJCTABIIAThH YUCJIA HA KOOPJUHATHOU MPSAMOU, OKPYTJISITh

YKCJIa; BBIOJIHATh NPUKUAKY U OLICHKY pe3yJibTaTa

BEIYMCIICHUH.

Pemrate TekCTOBBIC 33249 ApU(PMETUUECKUM CIIOCOOOM.

PemaTh npakTUYECKUE 3a/1a4M, COJICpKaIIUe MIPOLECHTHI, T0JIH,

YaCTH, BHIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTb — BpeMsI —
paccTosiHUE, IIeHa — KOJHUYECTBO — CTOUMOCTH, O0BEM

paboThl — BpeMs — MPOU3BOJUTEIBLHOCTH TPY/A.

Pa30upath peaibHble )KU3HEHHBIE CUTYAIlUH,

(bopMyIIMpPOBATh UX HA SI3bIKE MATEMATHKH,

HaXOJIUTh PEIICHHUE, MPUMEHSIS MaTEeMaTUYECKUH arapar,

WHTEPIPETUPOBATH PE3YIIbTAT

11




Anrebpanueckue
BBIPAKECHUS
(mpeoOpazoBaHue
areOpanyecKux
BBIPAKEHUH, JOMTyCTUMbBIE

BHAYCHUS )

OnepupoBaTh MOHATHUSMH: CTETICHD C IIEJTBIM MOKa3aTeJIeM,
apudmeTHnuecKnii KBapaTHBIN KOPEHb, MHOTOUJICH,
anreOpanyeckast IpoOb, TOKAECTBO.

BBITIONHATH OCHOBHBIC JICHCTBUS: BBIITOJHATD PACUETHI 10
(dopMmynam, mpeoOpa3oBBIBATH LIEJIbIC, IPOOHO- paIlHOHATHHBIC
BEIPKCHUS U BBIPAXKCHUS C KOPHSIMH, PEATH30BHIBAThH
Pa3IoKeHHEe MHOTOYJIEHA HA MHOKUTEIH, B TOM YHUCIIE C
MCITOJTh30BaHUEM (DOPMYJT pa3HOCTH KBAIpaTOB U KBaJpaTa

CYMMEI U pa3HOCTHU; HAXOAUTDb

11




NOITyCTUMBbIE 3HAUEHUSI IEPEMEHHBIX ISl IPOOHO-
PAlMOHAJIBHBIX BBIPAKEHUM, KOPHEH.
MonenupoBaTh ¢ HOMOILBIO (POPMYJT peasIbHbIE POLIECCHI

1 SIBJICHUA

DyHKIMN
(moctpoeHnue,
CBOMCTBA U3YYEHHBIX
ynkumi;
rpaguueckoe peneHue
YPABHEHHUM U UX

CUCTEM)

OnepupoBaTh NOHATUAMU: PYHKIUSA, TpadUK QYHKIIHH,
HYJIA (DYHKIIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
POMEXYTKH BO3pacTaHUs, yObIBaHUS, HAUOOJIbIIEE U
HauMEHbIlIee 3HaYCHUsI (PYHKIINU.

AHaAJIM3UPOBATh, CPABHUBATH, 00CYK/IaTh CBONCTBA
(byHKIIUNA, CTPOUTD UX TpaduKH.

OnepupoBaTh MOHATUAMH: NIPSMast IPONOPLUOHAIBHOCTb,
oOpaTHasi IPONOPLMOHATILHOCTb, JIMHEWHAsA (PYHKIHS,
KBaJpaTuyHas (yHKLHMs, mapadosa, rurnepooa.
Vcrionb30Bath rpaduky I ONPEIeTICHUs CBOMCTB,
[IPOLIECCOB U 3aBUCUMOCTEM, JIJIsl pelleHus 3a/1a4 U3 JPYyTrux
y4eOHBIX MPEIMETOB U PeabHOM )KU3HU; MOJIECIUPOBATh

C TIOMOIIIBIO TPAPHUKOB peabHbIE MPOIECCHI U SIBJICHUSI.

Bripaxath hopMynamMu 3aBUCHMOCTUA MEXy BETMYNHAMU

11




OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

11




Pabouast nporpamma yueOHorO Kypca « ['eomerpusi» B 7-9 knaccax

IHosicHuTe/IbHAA 3aIUCKA
['eomeTpus KaK OJMH U3 OCHOBHBIX Pa3J€J0B NIKOJIbHON MaTeMaTUKH, UMEIOIINM
CBOCH 1IEJIbI0 00ECTICUNTh U3YUYE€HUE CBOMCTB U pa3MepoB (PUTYP, UX OTHOLICHUH U
B3aMMHOE PaCIIOJIOKEHHUE, OMIUPAETCS Ha JIOTUYECKYIO, T0KA3ATEIbHYIO JIMHUIO.
[leHHOCTD M3yYE€HUS TEOMETPUH HA YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus
3aKJIF0YAETCS B TOM, YTO OOYYAIOIIUKCA YYUTCS HPOBOAUTH 10KAa3aTEIbHbIE
paccyXIAeHus, CTPOUTD JJOTHUECKUE YMO3AKIIOUEHHUS], I0Ka3bIBaTh UCTUHHbIE
YTBEPKIAEHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHHS
«OT IPOTUBHOTOY», OTINYATH CBOMCTBA OT MIPU3HAKOB, POPMYyIHPOBATH OOpaTHBIE
YTBEPKIACHUS.
BTOpo# EHHOCTBIO N3YYEHHNsI TEOMETPUH SABJISIETCSA UCIIOJIB30BAHUE €€ KaK
WHCTPYMEHTA [PU PEUICHUN KaK MAaTEMAaTUYECKUX, TaK U MPAKTUYECKUX 3a/1a4,
BCTPEUAIONINXCS B peaibHOM sku3HU. OOyUaromuiics: JOJKEH HAydYUThCS ONPEICTUTh
reOMETPUYECKYIO (PUTypY, ONHUCATH CIIOBAMU JAHHBIM YEPTEXK WU PUCYHOK, HAUTH
IUIONIA/(b 3€MEJIBHOTO Y4acTKa, pacCUYUTaTh HEOOXOIMMYIO JJIMHY ONTOBOJIOKOHHOTO
KabeJist i TpedyemMble pa3Mephl Tapaxka Jjisi aBTOMOOUJISl. DTOMY COOTBETCTBYET
BTOpAasi, BBIYUCIUTEIbHAS JIMHUS B U3yuyeHUH reoMetpud. [Ipu pemienuu 3agau
MPaKTUYECKOT0 XapaKTepa 00y4arouics YUUTCSI CTPOUTh MaTEMAaTUYECKHE MOACIIN
peabHbIX JKU3HEHHBIX CUTYallUl, MPOBOAUTD BHIUYMCIICHUS U OLICHUBATH
aZICKBAaTHOCTBD ITOJIyYEHHOI'O pe3yJIbTarta.
Kpaiine BaxHO NOTUEPKUBATH CBSI3U TEOMETPUU C APYTUMH YUEOHBIMU MPEIMETAMHU,
MOTHBHPOBATH UCIIOIB30BATh ONPEICICHUS F€OMETPUUECKUX GUTYD U TIOHITUH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOTYYCHHBIX YMEHHUM B (PU3UKE U TEXHUKE. DTU
CBsI3M HauboJee sipko BUAHBI B TeMax «Bektopb», « TpuroHomeTpuyeckue
COOTHOIIICHUs», «Metoa koopauHa» u «Teopema [Tudaropar.
VYuebnslii kypc «I'eoMeTpus BKIIOYAET CIAEAYIOIINE OCHOBHBIE Pa3/Ieibl
conepkanus: «I'eoMmerpuueckue GUTypsl U UX CBOWMCTBAY, «M3MepeHue

11



reOMETPUYECKUX BEIUNYHUHY, «/[eKapTOBbI KOOPAUHATHI HA INIOCKOCTY, « BEKTOpHI»,
«/IBmxenus mnockoctny, «IIpeodbpazoBanus mogo0us».

OO1ee ynciao 4YacoB, PEKOMEHJOBAHHBIX JMJI M3ydeHUs y4eOHOro Kypca
«I"'eomeTpusi», — 204 gaca: B 7 kimacce — 68 gacoB (2 yaca B Hezieno), B 8 kiacce — 68

yacoB (2 Jaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HECIIO).

Coaep:xanue 00yueHust
7 Knacc
HauanpHble monsaTHs reoMerpun. Touka, npsiMasi, OTpE30K, JIyd. YToJ. Buasl yrios.
BeprtukaiibHble U cMexHbIE yIibl. buccektpuca yria. Jlomanasi, MHOrOyroJIbHUK.
[TapajuienbHOCTH U MEPIEHAUKYISIPHOCTD MPSMBIX.
CummetpuuHblie purypsl. OCHOBHBIE CBOMCTBAa 0CeBOW cuMMeTpuu. [Iprumepsl
CUMMETPHUH B OKPYXKAIOILIEM MHUpE.
OCHOBHBIE IIOCTPOEHHUSI C IIOMOILBIO IUPKYJIA U TUHEHKH. TpeyroibHUK. BeicoTa,
MeJuaHa, OMCCEKTpHCA, UX CBOICTBA.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyrojibHUKU. HepaBeHCTBO TpeyroibHUKa.
CBoiicTBa 1 MMPU3HAKK PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.
CBolicTBa M IPU3HAKY NapAJIIENbHBIX NPAMbIX. CymMMa YIJIOB TPEYTOJIbHUKA.
BHeliHue yribl TpeyroiabHUKa.
[IpsiMOyTOJIbHBINM TpEyTroabHUK. CBOMCTBO MEIMAHbI IPSMOYTOJIBHOTO
TPEYTroJIbHUKA, TPOBEIEHHON K rUnoTeny3e. [Ipu3Haku paBeHCTBA TPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpsSMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.
HepaBeHcTBa B reoMeTpHUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM YIJI€ U OOJIbIIEH CTOPOHE TPEYTrOJIbHUKA.
[lepneHaAMKYIISIp ¥ HAKIIOHHAS.
["'eomeTpuyeckoe MECTO TOUEK. bruccekTprca yria U CepelMHHbIN NEPIIEHIUKYJIISP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.
OKpy>KHOCTb U KpyT, XOpAa U IUaMeTp, UX CBOMcTBA. B3anMHOe pacnosnoxeHue
OKPYXHOCTH U npsiMoi. KacarenbHast U cexymias K OKpy>KHOCTH. OKpY>KHOCTb,
BIIMCAHHAS B YroJl. BicanHas 1 onucaHHas OKPY>KHOCTH TPEYTroJbHUKA.
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8 KJIIACC

YeroipéxyronbHuku. [lapaiuienorpamm, €ro npu3Hakd U CBOMCTBA. YacTHBIE Cllyyan
napauieIorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKH U CBOICTBA.
Tpamnenusi, paBHOOOKas Tpamnenus, e€ cBoiicTBa U npuszHaku. [IpsmoyronasHas
Tpareuus.

Meron ynBoenus meauansl. LlenTpanenas cumMmerpus. Teopema daneca u reopema o
MPONOPLUHOHAIIBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. LeHTp Macc TpeyrojapHUKa.

[Tonobue TpeyronbHUKOB, KO3 dunnent nogodus. [lpusnaku mogodus
TpEeyroJbHUKOB. [IpruMeHeHune moqo0ust mpy pelieHny MpakTUYeCKUX 3a/1a4.
CaoiicTBa moniaaeit reometTpudeckux Gpuryp. @opmyiibl ISl TUI0MANA
TpPEYTroJIbHUKA, MapajuiesiorpaMma, pomoa u tpanenuu. OTHOIIEHUE TUIOIaAeH
NMoI00HBIX GUTYP.

Boluncnenue miomaieid TpeyroJibHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJIETYaTON OyMmare.
Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa mpu penieHun MPaKTUIECKUX
3a1ad.

CuHyc, KOCUHYC, TAHT€HC OCTPOIO yIJIa MPSAMOYTOJIBHOTO TPEYroiabHUKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKJIECTBO. TpuroHoMeTpudeckue GyHKun yrios B 30°, 45°
n 60°.

BrivcanHble ¥ LIEHTpaIbHBIE YIUIBL, YTOJI MEXY KACATEIbHOU U XOPJIOU. Y TJIbI
MEXly XOpJAaMU U CeKyIIUMU. BrircaHHbIe U OMUCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxxeHue aByx okpykHocrei. Kacanue okpyxuocteid. O0uue

KacCaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKAECTBO. DOPMYJIBI IPUBEICHUS.

Pemenne tpeyronpsHukoB. Teopema KOCMHYCOB U TEOpEMa CUHYCOB. Pemenne
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.
[IpeobpazoBanue noaoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.
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Teopema 0 Ipon3BeIEHUN OTPE3IKOB XOPJI, TEOPEMBI O ITPOU3BENECHNUN OTPEZKOB
CEKYILUX, TEOpEMa O KBaIpaTe KacaTeIbHOM.

Bekrop, 1mHa (MOyib) BEKTOpPA, COHAIIPABIEHHBIE BEKTOPBI, IPOTHBOIIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
olepanuy HaJ BeKTopamu. Pa3znoskeHne BEKTopa Mo IByM HEKOJUIMHEAPHBIM
BekTopaM. KoopauHatel BekTopa. CKalnspHOE€ INPOM3BENCHHE  BEKTOPOB,
NPUMEHEHUE JJI1 HAXO0XKICHUS JIMH U YTJIOB.

JlexapTOBBI KOOPAMHATHI HA IUIOCKOCTU. Y PABHEHUS IIPSIMON M OKPYKHOCTH B
KOOpJIMHATAaX, IEPECEYEHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOPAUHAT U €ro
IPUMEHEHUE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. [[mHa OKpyx)HOCTH. ['pagycHas u paguaHHas Mepa
yTJIa, BBIYMCIICHHE JUIMH OYT OKpYyKHOCTEH. [Inomane kpyra, cekropa, CerMeHTa.
JIBUKEHUsI IJIOCKOCTU M BHYTPEHHHE CUMMETPUU (pUTyp (71€MEHTApHBIE

npenacrasienus). [lapamnensHsiil nepenoc. [ToBopor.

IIpeanMeTHbBIE pe3yabTATHI
[IpenMeTHbBIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI Y4eOHOI0 Kypca K KOHITYy 00yUYeHHUsI
B 7 Kjacce:
Pacno3naBaTh n3yueHHbBIC TE€OMETPUICCKHIE (PUTYPHI, ONPEICIATh KX B3aUMHOE
pacrojiokeHue, u300pakaTb Te€OMETPUYECKUE (UTYPhI, BBITIOIHATH
YEPTEXKHU M0 YCIOBUIO 3a7aur. I3MepsATh TUHEHHbBIEC U YII0BbIC BEIMYUHBI. PemmaTh
3a/1a4M Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIUUMH YTIJIOB.
Henate rpy0yto OIEHKY JJUHEWHBIX U YTJIOBBIX BEJTUYUH MPEAMETOB B pealibHOM
JKU3HU, pa3MEpOB NPHUPOJIHBIX OOBEKTOB. Paznuyarh pasmMepsl 3THX
O0OBEKTOB IO MOPSIAKY BETUUUHBI.
CTpouTh 4epTeKU K TCOMETPUUECCKUM 3a/1a4aM.
[Tonp30BaThCA MpPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOJIH30BATh IPU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIBLHUKOB IIPU PEIICHUH 3a]1a4.
[IpoBOAUTH JTOTUUYECKUE PACCYKICHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.
[Tonp30BaThCs MpU3HAKAMU PABEHCTBA MIPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MeJIMaHbl, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIICHUU
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r€OMETPUUECKUX 3a]1ay.

OnpenensaTs NapauieIbHOCTh MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMU
cekymas. OnpeaensaTh napauiebHOCTh NPSIMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUI
OT TOYEK OJJHOM IIPSAMOU O TOYEK APYTOU MPSAMOM.

Pemiats 33724 Ha KileT4aToON Oymare.

[IpoBOANTE BEIYUCIICHUS U HAXOAUTh YUCIOBBIC M OYKBEHHBIC 3HAUCHUS YTJIOB B
F€OMETPUYECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX npu
MePECEYEHNN JIBYX MAapaJUICIIbHBIX MPSIMBIX CEKYIleH. PemaTe npaktuieckue
3a71a4M Ha HaXOXKJICHUE yIIIOB. Bianets MMOHSITHEM r€OMETPUYECKOTO
MECTa TOUEK. YMeTtb OTIPENIECNIATh OMCCEKTPUCY yTila U CePeTIUHHBIN
MEPIICHAUKYJISIP K OTPE3KY KaK FT€OMETPUUYECKUE MECTa

TOYEK.

DopMyJIMPOBATH OIPEICIIEHNUS OKPY>KHOCTH Y KpyTa, XOpJAbl U JUAMETPA
OKPYXHOCTH, MOJIb30BATHCS UX CBOMCTBAMHU. YMETh NPUMEHSATH 3TH CBOMCTBA
IIPU PENICHUY 3a]1a4.

BrnaaeTrs noHsATHEM ONMCAHHON OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e€ ueHtp. [Tonb3oBarbes (hakTaMu O TOM, UTO OUCCEKTPUCHI YTJIOB TPEYTOJIbHUKA
MEPECEKAIOTCS B OTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE MEPICHAUKYIISIPBI K
CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers mnoHsATHEM KacaTelbHOM K OKDPYKHOCTH, TOJIB30BATHCS TEOPEMOM O
MEPICHAUKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.
[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMU HEPABEHCTBAMM, TOHUMATh UX
MIPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C IIOMOIIBIO IUPKYJIS U

JINHEUKMU.

[TpenmeTHbIC pe3yNabTaThl OCBOCHHSI  MPOTPaMMbl Y4EOHOTO  Kypca K KOHILY
oOyueHus B 8 Kiacce:

Pacnio3naBaTh OCHOBHBIC BU/IbI YETHIPEXYTOIBHUKOB, UX AJIEMEHTHI, TTOJIb30BAThCS UX
CBOMCTBAMH TIPH PEIICHUU T€OMETPUIECKUX 3a/1a4.
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[TpyMeHsTh CBOMCTBA TOUKH IEPECEUEHMsI MEIMAH TPEYroJIbHUKA (LIEHTpa Macc) B
pelLlIeHnN 3a1au.

Brnanets nonsTHeM cpeHEN IMHUN TPEYTOJIbHUKA U Tpaneluy, IPUMEHATh UX
CBOMCTBA IIPU PELICHUH reoMeTpruuecKux 3anad. [lonb3zoBarscs Teopemoit daneca

Y TEOPEMOI O MPONOPUUOHAIBHBIX OTPE3KaX, IPUMEHSATh UX JUJIS PEILICHHUS
IPAKTUYECKUX 3ajau.

[TpuMeHsTh pU3HAKK OI00US TPEYTOJIHHUKOB B PEIICHUH T€OMETPUUECKUX 3a7a4.
[Tonp3oBatbes Teopemoii [Mugaropa 1 pereHnsi reOMETpUYECKUX U MPAKTUYECKUX
3aa4. CTpOUTh MATEMATHYECKYIO MOJIETb B IPAKTUYECKUX 3a]adax,
CaMOCTOATEIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

BiageTs NOHATUAMU CHHYCA, KOCHHYCA U TAHT'€HCA OCTPOIO yIila IPsIMOYTOJIBHOTO
TpeyroyibHUKA. [10J1630BaThCS ATUMU NOHATHIMU JJI PELICHUS PAKTUYECKUX 3a/1a4.
BbruncnsaTe (pa3audHbIME c1Ioco0aMu) IIOLIAAb TPEYTOJbHUKA U TUIOIIA U
MHOTOYTOJIbHBIX (UTYp (IIOJIB3YSCh, I€ HEOOXO0AUMO, KaNbKYIsATOpoM). [IpuMeHaTs
MOJIyYEHHbIE YMEHUS B IPAKTUYECKHX 3a]1ayax.

BiageTs NOHATUAMU BIIMCAHHOIO U LEHTPAIBHOIO YT, UCII0JIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, YIJIaX MEXKIY XOpJaMu (CEKYIIMMHM) U yTiie MEXAY KacaTelbHOU
Y XOPAOW MPHU pPEeLIEHUU T€OMETPUUYECKUX 3a/1a4.

BiageTs NOHSITHEM ONHMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHSTh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHSTh MOoTy4eHHbIE 3HaHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJENH
JUISL  3alad  peaNbHOM JKM3HM U TMPOBOAUTH COOTBETCTBYIOIIHUE
BBIYKCIICHUS C IPUMEHEHUEM OO0 U TPUTOHOMETPUH (TIOJIB3YACh, T/1e

HEO0OXO0IMMO, KAJIbKYJISITOPOM).

[TpenMeTHbIE pe3yabTaThl OCBOCHHUS TPOrpaMMbl y4€OHOTO Kypca K KOHILY 00yudeHus
B 9 Kiacce:

3HaTh TPUTOHOMETPUUECKUE (DYHKIIMHU OCTPBIX YIJIOB, HAXOJUTH C UX TTOMOUIBIO
pa3IUYHbIE AIEMEHTHI TPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIEHUE MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaxomuTh (¢ TOMOUIBIO KaJIbKYJISATOpA) JUIMHBL W YIJIbI
JUTSl HETaOJIMYHBIX 3HAYEHUH.
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ITonp30Batbes hopMysiaMy IPUBENEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM JUJIS1 HAXOKICHUSI COOTHOILIEHUHW MEXAY TPUTOHOMETPUIECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUJIS1 HAXOKACHUS PA3JINYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSITh UX MIPU
pELIEHUU TEOMETPUYECKUX 3a1ad.

BiageTs noHATHUAMU TpeoOpa30BaHus OA0OHUS, COOTBETCTBEHHBIX JIEMEHTOB
no/100HbIX (uryp. [lonb3oBaTbest cBOMCTBaMU MOJ00US IPOU3BOJIBHBIX QUTYP,
YMETb BBIYHMCIIATH JJIMHBI U HAXOAUTDH YTIIbl y MOAOOHBIX Guryp. [lpumensats
CBOMCTBA MMOJOOMS B MPAKTHUYECKUX 3aJadaX. YMETh NPHUBOJUTH MPUMEPHI
NOJIOOHBIX  (PUTYp B OKPYKAIOIIEM MHUPE.

[lonp30BaThCsA TEOPEMAMHU O IMTPOU3BEACHUN OTPE3KOB XOPA, O IPOU3BEACHUHN
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpaMH, TOHUMATh UX TEOMETPUUECKHUM U (PU3UUECKUN CMBICI,
INPUMEHSATH UX B PELIEHUU T€OMETPUUECKUX U PU3NUYeCcKHX 3a1ay. [[pumeHsaTh
CKAJIIPHOE NIPOU3BEACHUE BEKTOPOB I HAXO0XKACHUS JUIUH U YTIIOB.
[lonp30BaThCA METOIOM KOOPAUHAT Ha IIOCKOCTH, IPUMEHSTH €T0 B PEIICHUH
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a1ad.

Biiazets NOHATUSAMM NPABUIBHOIO MHOTOYT'OJIbHUKA, JNIMHBI OKPYKHOCTH, JIIMHBI
JyTU OKPYKHOCTHU U PAJUaHHON MEpPHI yIiia, YMETh BBIYMCIATH IUIOIIAAb KPYTa U €ro
gacTed. [I[puMeHsaTh oy4YeHHbIe YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (MM HEHTPBI) CAMMETPHUH (PUTYP, IPUMEHATH IBUKEHHUSI INIOCKOCTHU B
MPOCTENIINX CIIyYasiX.

IIprMEHATH MTOyYEHHBIE 3HaHUS HA IIPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJIEIIN
IS 3aa4 peaJbHOM JKU3HM W TNPOBOJUTH COOTBETCTBYIOIIUE
BBIUMCJICHHSI C TPUMEHEHUEM N0JI00MS U TPUTOHOMETPUYECKUX (DYHKIUN

(TTOTB3YSACH, T/I€ HEOOXOIUMO, KATBKYIIATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE 7 KJIIACC

CMeXHBIE U
BEPTUKAIBHBIC YTJIbI.
Pabora

C NPOCTEUIIINMH
JepTeKaMHu.

3MmepeHune TMHEUHBIX U
YTJIOBBIX BEJIMYHH,

BBIYHMCIICHUC OTPC3KOB U

YTJIOB

HaumenoBanue pazzaena KommdectBo(OcHOBHOE conepxkanue |(OCHOBHBIC BUIBI IEATEILHOCTH 00YUYaIOIIUXCS
(Tembl) Kypca 4acoB
[Ipocrenimme 14 [Ipocrerimmue DOopMyJIMPOBATH OCHOBHBIE ITOHATHS U ONPEACTICHUA.
reoMeTpudecKue Purypsl u r€OMETPUYECKUE Pacmo3HaBaTh N3y4eHHBIC TEOMETPUUIECKUEC (DUTYPHI,
ux cBoiicTBa. MI3mepenue O0OBEKTHI. OTIPECIISITh UX B3AUMHOE PACIIOJIOAKEHUE, BHIOTHATh YEPTEK
FEOMETPUYECKHUX BEJIMUUH MHOTroyroyibHUK, [0 YCIIOBUIO 33/Ia4U.

TTOMaHas. [IpoBOUTH MPOCTEHUIITNE TOCTPOCHUS C TOMOIIIBIO LIUPKYJIS U

IIMHEUKU.

M3MepsITh JIMHEWHBIE U YTJIOBbIE BETUYHHBI TEOMETPUUECKUX U
PAKTUYECKUX OOBEKTOB.

OnpenensTh «Ha riaa3» pa3Mepbl peaJbHbIX 00BEKTOB,
[IPOBOJUTH I'PyOYIO OLIEHKY UX Pa3MEPOB.

Perate 3a/1a4u Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJIUYHH
YTJIOB.

Peiath 3a1a4u Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUUECKUX
duryp.

[IpoBoUTh KiTaCCU(PUKALIUIO YTIIOB, BEIYUCIIATH JTUHEHHBIE U

YTJIOBBIC BCIIMYHHBI, IIPOBOAUTD HCO6XO)II/IMBI€ JOKa3aTCJIbHbBIC
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PacCyKICHUS.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHSI T€OMETPHUH

TpeyronbHuKN

22

[loHsATHE O PaBHBIX

TPCYT'OJIbHUKAX U

Pacrio3naBath IMapbl paBHBIX TPCYT'OJIbHUKOB HA I'OTOBLIX

yepTexkax (C yka3aHHeM IMPU3HAKOB).
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MepBUYHbBIC
MIPEICTABIICHUS

0 paBHBIX (purypax. Tpu
MpU3HaKa paBEHCTBA
TPEYTOJIBHUKOB.
[Ipr3HaKy paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJLHUKOB.
CBOICTBO MEIHAHBI
MPSMOYTOJIBHOTO
TPEYTOJbHHKA,
MMPOBEIEHHOM

K TUTIOTCHY3E.
PaBHOOEIpEHHBIC U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKH.
[Ipu3Haku U CBOMCTBA

PaBHOOEIPEHHOTO

BbIBOIUTH CciieicTBHs (PABEHCTB COOTBETCTBYIOUIUX 3JIEMEHTOR)
13 PABEHCTB TPEYTrOJIbHUKOB.

DopMyIMpPOBATh OMPEAEIEHUS: OCTPOYTOJIBHOTO,
TYMOYTOJIBHOTO, IPSIMOYTOJIBLHOTO, PABHOOEAPEHHOTO,
[PAaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPHCHI, BBICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEAUHHOIO MEPIICHANKYIISIpa
OTpE3Ka; IepUMeTpa TPEyroabHUKA.

DopMynHpOBaTh CBOMCTBA U MTPU3HAKU PAaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpoUTh YepPTEXH, pelIaTh 33aJa4H C TOMOILBIO HAXOXKACHUS
[PaBHBIX TPEYTOJIbHUKOB.

[IprMeHsTh IPU3HAKKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 33/1a4ax.

Hcrnonp3oBath U(POBBIE peCypChl A UCCIASAOBAHUS
CBOWCTB M3y4aeMbIX (UTYD.

3HAKOMHTBCSI C UCTOPUEN PA3BUTHUSI TEOMETPUHN
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TPEYTrOJIbHUKA.
HepaBencTsa B
rEOMETPHUH.
[IpsAIMOYTOJIbHBIN

TPEYTOJIbHUK C YTJIOM B

30[!
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[lapannenbHbie MPsSMBIE,

CyMMa yTJIOB TPEYrOJbHUKA

14

[TapannenbHble PSMBIE,
mx couicTtBa. Hakpect
nexanue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
00Opa3oBaHHbIE

MpU NIepeceyeHrn
MapajuieNIbHbIX MPSMBIX
cekymiei). [Ipusnax
MapauieIbHOCTH MPSIMBIX
Yepe3 PaBEHCTBO
[PACCTOSTHUM OT TOYEK
OJIHOM TIPSIMOM 10 BTOPOM
[IPSMOM.

CyMmma yrioB
TpeyrojbHUKa. BHemHue

YTJIBI TPEYTOJIbHUKA

DopMyIMpOBaTh NOHATHE NAPAUIEIbHBIX MPSMBIX,

HaXOJIUTh MPAKTUYECKHUE TPUMEPBHI.

M3y4aTh CBOMCTBA YIJIOB, OOPa30BAHHBIX IIPU [IEPECEUECHUU
napaJuleIbHbIX NPSAMBIX ceKylel. [IpoBoanTh qoKa3aTenbCcTBa
MapajuieIbHOCTH JIBYX MPSAMBIX C IOMOILBIO YTJIOB,
00pa30BaHHbIX [P MEPECCUECHNUN ITUX IPSAMBIX TPEThEU
MPSIMOM.

BBIUUCIIATE CYMMY YTJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHHUKA.
HaxoauTh ynucinoBble U OyKBEHHbIE 3HAYEHUSI YTIIOB

B TEOMETPUUYECKUX 3a/layax ¢ UCIOIb30BAaHUEM TEOPEM O CyMME
YTJIOB TPEYTOJIbHUKA U1 MHOTOYT'OJIbHHKA.

3HAKOMHTBCS C UICTOPUEN PA3BUTHUS TEOMETPUHN
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OKpy>KHOCTb U KpYT.
['eomeTpruueckue

MOCTPOCHUS

OKpyX)HOCTb, XOpJia U
TMaMeTp X CBOMCTBA.
KacarenbHas

K OKPY>KHOCTH.

OKpy HOCTb, BIICAaHHAs

B yTOJL.

DOopMyIIMPOBATH ONPEAEIEHUSA: OKPYKHOCTH, XOPAbI, THAMETPA

11 KacaTeIbHOM K OKPYKHOCTH. HSY‘I&TL Hux CBOﬁCTBa, IMPU3HAKH,

CTPOUTH YEPTEIKHU.
VccnenoBaTh, B TOM YUCIE UCTIOIB3YS IU(POBBIE PECYPCHI:
OKPY>KHOCTh, BIUCAHHYIO B YTOJI; LICHTP OKPY>KHOCTH,

BIIMCAHHOM B yrOJI; pPABEHCTBO OTPE3KOB
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[Tonsatue o IMT,
[MPUMEHCHUE

B 3a7a4ax. buccekrpuca u
CEepEIUHHBIN
MEPIICHIUKYIISIP

KaK F€OMETPUUYECKUE
MECTa TOYEK.
OKpy)HOCTb, OTUCAHHAS
OKOJIO TPEYTOJIbHUKA.
OKpYy>KHOCTb, BIUCAHHASA
B TPEYTOJIbHUK.
[Ipocreitmue 3anaun

Ha IMOCTPOCHUC

KacaTeJbHbIX.
Hcnons3oBatk meton I MT st qoka3aTenbcTBa TEOPEM O

[MCPCCCUCHUHA 6I/ICC€KTpI/IC YTJI0B TPCYI'OJIbHHUKA U CCPCANHHBIX

TPEYTrOJIbHUKA, HAXOAUTH LICHTPBI OTUX OKPYKHOCTEH.
PemaTte OCHOBHBIE 33/1a4U Ha IIOCTPOCHUE: YIJIA, PABHOTO
NTAHHOMY; CEpEAMHHOIO MEPIECHANKYIISIPA JAHHOTO OTPE3Ka;
[IPSAMOM, IIPOXOJALIEH Yepe3 JaHHYIO TOUKY U
NePHeHANKYIIPHON TaHHOU PSIMOi; OUCCEKTPHUCHI JaHHOTO
yIJIa; TPEYrOJIbHUKOB

[0 PAa3JIUYHBIM DJIEMEHTAM.

3HAKOMHTBCS C UICTOPUEN PA3BUTHUS TEOMETPUHN

NEPHeHAUKYJISIPOB K CTOPOHAM TpeyroJibHUKa ¢ moMolibio ['MT.

OBitaieBaTh MOHATHSIMYU BIMCAHHON M OITMCAHHON OKPYKHOCTEHN

[ToBTOpEeHUE, 006001ICHNE

SHAHUU

[ToBTOpEHME U
000011IEHNE OCHOBHBIX
MOHSITHUU U METOJIOB

Kypca 7 Kiacca

Pemate 3a1a4un Ha TOBTOPEHUE, UIUTKOCTPUPYIOLIUE CBS3U

MCXKAY pa3IMYHbIMHA YaCTAMHA KypcCa
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OBLIEE KOJIMYECTBO
YACOB I10
[MPOI'PAMME

68
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8 KIIACC

ITPU3HAKHA U CBOMCTBA.
YactHble caydan
napajyieIorpaMMoB
(IpAMOYTOJIBHUK, POMO,
KBaJlpaT), UX MPU3HAKU U
cBoricTBa. Tpanenusi.
PaBHOOOKAs U
MpPSIMOYTOJIbHAS
Tparneny.

Meto yaBoeHHUS
MEIMaHBbI.

I{enTpanpHas

CUMMETPUS

HaumenoBanue pasuena KomndectBo (OcHOBHOE conepkanue |(OCHOBHBIC BUJIBI ICITEILHOCTH O0YJAFOIIINXCS
(TemBbI) Kypca JacoB
YeTblpEXyTroabHUKH 12 [lapamnenorpamm, ero  [M300paxaTh 1 HAXOAUTh HA YEPTEKAX YETHIPEXYTOIbHUKH

napasuieJorpaMMa, IpsIMOYroJIbHUKA, poMOa, KBajpaTa,
Tpaneuuu, paBHOOOKOH Tpareuuu, IpsiMOYroJIbHON TPaIrel H.
JloKa3pIBaTh U UCIIOJB30BATh MIPY PELIEHUH 3a/1a4 PU3HAKU U
CBOICTBa: MapajjiesorpaMma, npsiMoyrojbHUKa, poMoa,
KBaJIpaTa, Tpareuuu, paBHOOOKON Tpamneuu, MpsMOoyroIbHOM
TpaICLnM.

IIprMeHATH METO yABOCHUS MEIUAHBI TPEYT OJIbHUKA.
Hcnonb3oBath HU(POBBIE pECypChl A UCCIAEAOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMHTBCS C UICTOPUEN PA3BUTHUSI TEOMETPUU

[Pa3HBIX BUJIOB M UX 3JEMEHTBI. POPMYIMPOBATH ONPEACICHUS:
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Teopema Paneca u Teopema
0 MPONOPLIUOHAIBHBIX
OTpe3Kax, MoJ00HbIC

TPEYroJIbHUKU

15

Teopema Paneca u
Teopema

0 MPOMOPIIUOHATBHBIX
OTpe3Kax.

CpenHss TUHUS

TPEYrOJIbHUKA.

[IpoBOAUTE MOCTPOEHUS € ITIOMOIIBIO LIMPKYJIA U INHEUKH C
MCII0JIb30BaHuE TeopeMbl Dajieca U TEOPEMBI
0 MPOIOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

POMOPIIMOHAIIBHBIN OTPE30K.

HpOBOI[I/ITB A0Ka3aTCIbCTBO TOI'O, YTO MCAHAHBI TPCYI'OJIbHUKA

MEPECEKAIOTCS B OJTHOM TOYKE, U HAXOJUTh
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Tpaneuus, e€ cpeauss
TTHUSL.

[ IponiopuiiOHaIBHBIE
OTPE3KHU.

L{enTp Macc

B TPEYTOJILHUKE.
ITomoOHbIE
TpeyroJbHUKU. Tpu
MpU3HAKa IMO00Ms
TPEYrOJIbHUKOB.
[Ipumenenue mopoous
MpU PEIICHUU

MPAaKTHYCCKUX 3aaa4

CBSI3b C LIEHTPOM Macc, HaXOAUTh OTHOIICHHE, B KOTOPOM
MEaHbI JICIISATCS TOYKON UX TIePECeUCHHUS.

HaxoauTh mog00HbIEC TPEYTOJIBHUKH Ha TOTOBBIX YEPTEIKAX C
yKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB ITOT00MS.

PermaTh 3a/1a4u Ha MOJ00HBIC TPEYTOJBHUKH C TIOMOIIBIO
CaMOCTOSITEIIbHOTO ITOCTPOCHUS YEPTEKEH U HAXOXKACHUS
0JTOOHBIX TPEYTOJIBLHUKOB.

[TpoBOINUTH JJOKA3aTEIbCTBA C UCIIOIB30BAHUEM IIPHU3HAKOB
[1010014.

Jloka3bIBaTh TPH MPU3HAKA MTOJT00MS TPEYTOJLHUKOB.
[IpuMEHSTH MOTYYCHHBIC 3HAHUS TIPH PEIICHUN
rCOMETPHUYCCKUX M MPAKTUUYCCKHUX 3aj1ad.

3HAKOMHTBCS C UICTOPUEN PA3BUTHUS TEOMETPUHN
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[Inomans. Haxoxnenne
1011 TPEYTOJbHUKOB U
MHOTOYTOJBHBIX (DUTYP.

[Tnomaau moi00HBIX GUryp

14

CBoiicTBa mIOmAaaeH
rCOMETPUYECKUX (DUTYD.
DopMyIIbI T4 MIIOMIAIH
TPEYTroJIbHUKA,
napajjiesiorpaMmma,
Tpaneuuu.

Brraucnenue niomangei

CJIOXHBIX (DUTYP.

OBnazieBaTh MEPBUYHBIMY MPECTABICHUSIMU 00 0OTIICH
TEOPHUH IIIoMmaau (Mephl), GOpMyIUPOBAThH CBOMCTBA

MJI0TIA TN, BBISICHAThH MX HATJISITHBINA CMBICIT.

Br1BOUTH (hOpMYITBI TUIOIIAIU TIapaslieIorpaMMma,
TPEYTOJIbHUKA, TPANCIIHH U3 (POPMYIIBI TUTOIIA TN
MPSIMOYTOJIbHUKA (KBaJIpaTa).

Bb1BOIUTE (hOpMYJIBI IJIOMIAIN BBITYKJIOTO YETHIPEXYTOJIbHUKA
Yepe3 quaroHald U yroj Mexay HuMu. Haxoauts miomanu
buryp, n300paxEHHBIX Ha KJIETYaTOU Oymare, UCIOJIb30BATh

p336I/I€HI/Ie (1)I/Il“ypBI Ha 9aCTHU U JOCTpAaNBAHUC.

13



[Tnomaau ¢uryp

Ha KJIeT4aTon Oymare.

ITnomanu mogo0OHBIX
uryp.

3aaun

C IPAKTUYECKUM
COJIEp>KaHHUEM.
Perienue 3agad

C MMOMOIIIBIO0 METOAA
BCIIOMOTATEIILHOU

rIomaaun

Pa30upaTh nmpuMephl UCIOIB30BaHUS BCIIOMOTATEIbHON
MJIOIIAN JIJIs1 PEIICHUS T€OMETPUUYECKUX 3aay.
HaxoauTe momaam mogo0HbIX Guryp.

BoIauciaTs miomaay pa3inyHbIX MHOTOYTOJIBHBIX (UTYD.

Pemartn 3aJla4y Ha 11omanab € IMMPaKTHICCKUM COACPKAHUEM
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Teopema [Tudaropa u

Hayajia TPUrOHOMETPUH

Teopema [Tudaropa, u eé€
MPUMEHEHHE.
OnpeneneHue
TPUTOHOMETPHUECKUX
(YHKITHI OCTpOTO yriia
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUCCKHE
COOTHOIICHWSI

B TIPSIMOYTOJIBHOM
TPEYTrOJbHUKE.
OcHOBHOE
TPUTOHOMETPHUYECKOEC

TOXKIECTBO

JlokaseiBaTh TeopeMy [Iudaropa, ncnonanp3zoBaTs €€ B
[IPAKTUYECKUX BBIYUCICHUSAX.

DopMyIHPOBATH ONPEETECHUS TPUTOHOMETPUYECKHUX
(PYHKIIMI OCTPOTO yIJia, IPOBEPSITh UX KOPPEKTHOCTb.
BBIBOIUTE TPUTOHOMETPUYECKHE COOTHOLIEHUS B
MPSMOYTOJIBHOM TPEYTOJIbHUKE.

MccnenoBaTh COOTHOLLIEHUS MEKy CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIbBHUKAX € yriiamu B 45° u 45°; 30°
n 60°.

Vcnonb30Bath (hOpMyJIbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO JUISl HAXOXKICHHUS
COOTHOLIECHUIN MEXAY TPUTOHOMETPUUECKUMU (PYHKIUSIMU
[PA3IMYHBIX OCTPBIX YTJIOB.

[IpuMeHATH MONTyYEHHbIE 3HAHUSI U YMEHHUSI IPU PEILICHUH

[MPAKTHYCCKUX 3a/1a4.

3HAKOMHTBCS C UICTOPUEN PA3BUTHUS TEOMETPUHN
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YTl B OKPY>KHOCTH.
Bnmcanabie B OonFicaHHBIE
YETHIPEX YT OJbHUKHU.
KacarennHble

K OKpyxHocTu. Kacanue

OKPYKHOCTEMN

13

Bnucannbsie u
LIEHTPAJIbHBIE YTJIbI, YTOJI
MEX1y KacaTeJIbHOM U
XOPIOH.

'YTIbI MEXIY XOpAaMU U
CEKYIIUMHU.

Bnucannsie n
OITMCAHHBIC
YETBIPEXYTOJIbHUKH, UX
MMPU3HAKHA U CBOMCTBA.

[ IpyuMeHeHne 3ThX
CBOMCTB

MpU PEIICHUU
FEOMETPUYECKUX 3a/aY.
B3aumnuoe
[PACIOJIOKEHUE JBYX
OKPYXHOCTEH, 0011I1e

KaCaTCJIbHBIC.

DopMyIUpPOBaTh OCHOBHBIE ONPEEIICHNUS, CBI3aHHbIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, HEHTPAJIBbHBIN yroJl).
HaxoauTh BIMCAHHBIE YIJIbl, ONMPAIOLIUECS HA OJIHY JIYTY,
BBIUMCIISITH YIJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIAX,
TEOPEMBI O BIUCAHHOM YETBIPEXYTOJILHUKE, TEOPEMBI O
LECHTPAJILHOM YTJIE.

HccnenoBars, B TOM YHCIIE C MOMOIIBIO ITU(PPOBBIX pECYPCOB,
BIIMICAHHBIE U ONHMCAHHBIC YETHIPEXYTOJIbHUKH, BBIBOJUTD UX
CBOMCTBA U IIPU3HAKHU.

Mcnonp30BaTh 3T CBOWCTBA U NTPU3HAKY IPU PELIEHUH 3a1a4
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Kacanne okpyxHocTen
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[ToBTOpeHue, 0600menne 4 [ToBTOpEeHNE OCHOBHBIX |PemiaTh 3a7aun Ha MOBTOPEHUE, HILTFOCTPUPYIOIIUE CBS3H
3HAHHM MOHSATUN ¥ METOJIOB MEXIy Pa3InIHBIMH YaCTSIMH Kypca
KypcoB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUI
OBILEE KOJIMYECTBO |68
YACOB I10 ITPOT'PAMME
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9 KIIACC

HaumenoBanue paszzaena KommdectBo [(OcHOBHOE cofiepkanre [(OCHOBHBIC BUABI ACATEIHPHOCTA 00YJIAIONTUXCS
(TemBbI) Kypca JacoB

Tpuronometpus. Teopembl |16 Ornpenenenue DopMyIHpPOBATH OMPEIETECHUSI TPUTOHOMETPUUECKHUX
KOCHHYCOB ¥ CHHYCOB. TPUTOHOMETPHUCCKUX  |[(DYHKIIHI TYIBIX U IPSMBIX YTJIOB.

Penienue TpeyroibHUKOB

bynkuui yriaos ot 00
o 18001, dopmynsl
MPUBEICHUSI.
TeopeMa KOCHHYCOB,
TeopemMa CHHYCOB.
Pemenue
TPEYTOJIbHUKOB.
[IpakTHueckoe
[IPUMEHEHHUE

JMOKa3aHHbIX TCOPEM

BBIBOIUTE TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB (C
PaIuyCcoOM OIMMCAHHON OKPY>KHOCTH).

BbiBOaUTh (hOpMYJIBI 151 BBIYUCIEHUS TII0IIAAEH

C MCIIOJIb30BAaHUEM TEOPEM TPUTOHOMETpUH (hopMyiia
MIOLAAN TPEYTOIbHUKA YEPE3 ABE CTOPOHBI U YTOJI MEXKIY
HUMH, (popMyJIa MIIOIAAN YEThIPEXYTOIbHHUKA YEPE3 ero
aroHaiy U yroj MEeXIy HUMH).

Pemars TpeyroJbHUKH.

PemaTe MpakTUYECKHE 3a/1a4, CBOSIIHECS

K HAXOXKICHHUIO PA3JIMYHBIX 3JICMCHTOB TPCYIrOJIbHHUKA
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[TpeoOpazoBanue mogo0usl.
MeTpuueckue
COOTHOITICHUS

B OKPY>KHOCTH

10

Ilonsarue

0 MpeoOpa3oBaHUU
MoJ00us.
COOTBETCTBECHHBIC
DJIEMEHTHI OJOOHBIX
duryp.

Teopema

0 MPOU3BEICHUN

OTPE3KOB XOPJ, TEOpeMa

OcBauBaTh NOHATHE TIpeoOpazoBanus noaodus. Mccnenosarsb
OTHOILIEHNE JIMHEWHBIX 3JIEMEHTOB (PpUryp Ipu
MpeoOpa3zoBaHUK MOI00USI.

HaxoauTh npumepsl 1o00us B OKpYKaroIien
NENCTBUTENBHOCTH.

BBIBOIUTH METPUYECKUE COOTHOLICHUS MEKY OTPE3KaMu
XOpA, CEKYIINX U KaCaTEIbHBIX C UCIOJIb30BAaHUEM BIIMCAHHBIX
YTJIOB ¥ TIOJIOOHBIX TPEYTOJIbHUKOB.

PeraTe reOMETpUYECKUE 3a/1a4 U 3a]a4H U3 PEATIbHOMN )KU3HU

C NCIIOJIb30BAHHUCM HOIIO6HBIX TPCYIOJIbHUKOB
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0 TIPOU3BECHUM
OTPE3KOB CEKYILHUX,
TeopemMa o KBaapare
KacaTeJIbHOM.
[IprMeHEHNE B pELICHUN

rCOMCTPHUYICCKHUX 3aaa4
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BekTopsl

12

OnpeneneHrne BEKTOPOB,
CJI0’KEHHUE U BBIYMTAHUE
BEKTOPOB, YMHOKECHHE
BEKTOpPA HA YHCIIO.
Du3nyecKu u
FEOMETPUYECKUI CMBICIT
BEKTOPOB. Pasiioxenue
BEKTOPA 110 JBYM
HEKOJIJIMHEAPHBIM
BEKTOPAM.

KoopauHatel BekTOpA.
CxansipHoe
[TPOU3BENCHUE BEKTOPOB,

€ro

M crionb30BaTh BEKTOPHI KaK HAIPABIEHHBIE OTPE3KH,
1CCIIEIOBATh FT€OMETPUUECKUM (IepeMelieHne) U GU3NIECKUi
(cua) CMBICIIBI BEKTOPOB.

3HATH OIPEACIICHNS CYMMBI M Pa3HOCTH BEKTOPOB, YMHOXKEHUS
BEKTOpa Ha YHCJII0, UCCIIEA0BATh TEOMETPUUECKUI 1
(bM3HUECKUil CMBICIBI 3TUX onepauuid. Pemarh
rEOMETPUYECKHE 3a/1a4 C UCIIOJIb30BAHUEM BEKTOPOB.
PacknanpiBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Vcrionb30BaTh CKAIPHOE MPOU3BEICHUE BEKTOPOB,
BBIBOJINTH €T0 OCHOBHBIE CBOMCTBA.

BbIYUCHATE CyMMY, Pa3HOCTh U CKaJISIPHOE TPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX.

[IpuMeHATh CKaJISIpPHOE MPOU3BEACHHE JIJIS1 HAXOXKACHUS JJIMH

U YIJIOB
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[IPUMEHECHHUE
U1 HaXOXKICHUS JUIUH U
VTJIOB.

Pemenne 3anau

C IMTOMOIIIBIO BEKTOPOB.
[IppuMeHEHNE BEKTOPOB
IJIs1 PELICHUS 3a7a4

busuku
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JlekapTOBBI KOOPAUHATHI HA

TIJIOCKOCTH

JlekapTOBBI KOOPAMHATHI
TOYEK HA IUTIOCKOCTH.
YpaBHEHUE IPSAMON.
YpaBHEeHUE
OKPY’KHOCTH.
Koopannatel Touek
[IEPECCUCHHUSI
OKPYXHOCTH U TIPSMOI.
Meton KOOpAMHAT IIPU
[pELICHUH
reOMETPUYECKUX 3a]1aY,

[MPAKTHYCCKUX 3a1a4

OcBauBaTh NOHITHE MPSIMOYTOIBHON CHCTEMBI KOOPIMHAT,
NIEKAPTOBBIX KOOPJANHAT TOYKH.

BpIBOINUTH YpaBHEHUE MPSAMOU U OKPYKHOCTU. BoIensars
[IOJIHBIN KBaJpaT I HAaXOKJACHUS LIEHTpa U pajguyca
OKPYKHOCTH 10 €€ ypaBHEHHUIO.

Pemate 3a1auu Ha HAXOXKACHUE TOYEK [TEPECCUCHUS MPSIMBIX U
OKPYKHOCTEH C IIOMOIIBIO METOAAa KoopAuHAT. Vcronbs30Bath
CBOMCTBA yrioBoro K03 (uuueHTa npsMoil npu pereHuu
3a/1a4, I ONPEEICHUS PACIIOIO0KEHNS MIPSIMOM.

[IpuMEHATH KOOPAUHATHI IPH PELICHUN T€OMETPUUECKUX U
PAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MAaTEMaTHYECKUX
MoOJIeIel peasIbHbIX 3a]a4 («METO KOOPJIUHATY).
[Tonb30BaThCA 151 HOCTPOECHUS U HCCIIEOBAaHUN TU(DPOBBIMU
pecypcaMu.

3HAKOMHTBCSI C UCTOPUEN PA3BUTHUSI TEOMETPUUN
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[[paBuIBHBIC
MHOTOYTOJIbHUKH. J[inHa
OKPY>KHOCTH U TUIOIIA/b

KpyTa.

Brraucienune miomanei

[IpaBubHBIE
MHOT'OYTOJIbHUKH. Yucio
[]. JImnHa OKpyKHOCTH,
TyTH OKPYKHOCTH.
Pannannas mepa yria.
[iomans kpyra,

CCKTOpa, CCrMCHTA

DopMynHpoBaTh ONpeaeIEHUE TPABIIBHBIX
MHOTOYTOJIbHUKOB, HAXOIUTH UX 31eMeHThI. [lonb30BaTbes
MOHSATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C IIOMOIIBIO
MpaBUIbHBIX MHOTOYTOJILHUKOB, OTIPEACTSTh YHCIO [, JUInHY
MyTH U pailaHHyI0 Mepy yTJa.

[IpoBoaUTH MEpeXo OT paAMaHHOMN MEpHI yria K TpajyCHOM U
Ha000pOT.

OnpenensTh MIoI@aab Kpyra.

BoeiBoauTh (hopMyIibl (B rpalyCHON U paJuaHHON Mepe) AJis
TUTAH AYT, M0 CEKTOPOB U CETMEHTOB.

BoruncnsaTe iomany Guryp, BKIFOUYAIOLUX IEMEHTHI
OKPYXHOCTH (KpyTa).

Haxonuts nmomaay B 3aa4ax peaabHOM )KU3HU
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JIBU>KEHUSI TITTIOCKOCTH

IlonsaTue o ABMKESHUH
[JIOCKOCTH.
[TapannensHbIN IEPEHOC,
noBopoT [IpumeneHue

[IPpHU pCUICHNH 3a1a4

DOopMyIMPOBATH ONPEIEICHUS NAPAIIIETBHOTO IIEPEHOCa,
[MOBOPOTAa U OCEBOM CUMMETPUH. BBIBOIUTHL NX CBOMCTBA,
HAXOJUTh HEMOJABU)KHBIE TOUKH.

HaxoauTh HEHTPBI U OCH CUMMETPUI NpOoCcTeUIuX Guryp.
[IprMeHATh MapauIeNbHBIN IEPEHOC K CUMMETPHUIO TIPU
[PELIEHNN T€OMETPUYECKUX 3a/1a4 (pa30upaTh IPUMEPHI).

M crionb30BatTh U1l IOCTPOCHUS U UCCIEA0BaHUI IU(PPOBbIE

pecypchbl

Pa30upaTh npuMepbl, HIUTIOCTPUPYIOLIUE MOHATHUS ABIKEHUS.

[loBTOpEeHUe, 00600IICHNE,

CUCTEMATH3aIUS 3HAHUU

HOBTOpeHI/IC OCHOBHBIX

MOHATHUU U

OnepupoBath MOHATUAMU: PUTYpa, TOUKA, IpsiMasi, yrod,

MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUI
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METO0B KypcoB 7—9
KJ1aCCOB, 0000IIIEHNE U
CHCTEMATHU3ALUS 3HAHUM.
[Ipocrerimme
FEOMETPUYECKHE
(UTypHI U UX CBOICTBA.
H3mepenue
FEOMETPUYECKHUX
BEJINYVH.
TpeyroJibHUKH.
[TapannensbHbIe 1
MEePICHIUKYJIIPHbIC
MpsiMbIC.

OKpY»XHOCTb U KpPYT.
['eomeTprueckue
[MOCTPOCHUS. YTJIbI

B OKPY>KHOCTH.
Brincanusle u

OINMCAaHHBIE OKPYKHOCTH

TPEYTOJIbHUKHU, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMAHA,
OHCCeKTpHUCa U BBICOTA TPEYTOJIbHUKA, TAPAIIEIOrpaMM,
[pOMO, IPSAMOYTOJIBHUK, KBaJIpaT, TPAIlEUUs; OKPY>KHOCTb,
KacaTelbHasl; PABEHCTBO U 110j1001€ (DUTyp, TPEYroJbHUKOB;

[MapaJUICIIBHOCTD U ICPIICHAUKYJIAPHOCTD IIPAMBIX, YTOJI

NJIMHA, PACCTOSTHUE, BEJIMUMHA YTJa, IIOIA/b, IEPUMETP.
Hcnonb3oBaTh GopMyIIbl: IEpUMETPA U TUIOIIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M TUIOIIAAN KpyTa,
00bEMa IPAMOYTOILHOTO MapajieeuIea.

OnepupoBaTh NOHATUSIMU: IPSAMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; UCIIOJIb30BaTh 3TU HOHITHS IS
MPEICTABJICHUS JAHHBIX U PEUICHUS 3aa4, B TOM YHCIIE U3
NPYrUuX y4eOHBIX MPEIMETOB.

Pemrats 3a1a41 HAa MOBTOPEHUE OCHOBHBIX MOHATHH,
WJUTIOCTPAIMIO CBS3EM MEXKY Pa3IMYHBIMU YacTSIMH Kypca.
BriOupath METOT JJ1s1 PEIICHUS 3a1a49H.

Pemats 3a1aun 13 MOBCEIHEBHON KU3HU

MCIKAY HPAMBIMHA, CHAMMCTPHUA OTHOCUTCIIbHO TOYKH U HpHMOﬁ;
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MHOTOYTOJIbHUKOB.
[IpsiMast 1 OKPY’KHOCTb.
HeThIpEXYTOIBHUKMY.

Broucanabie
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Y OMTMCAHHBIE
YETHIPEXYTOJbHUKHU.
Teopema ITudaropa u
Hayasa TPUTOHOMETPUHU.
Pemienue o0mux
TPEYTOJIbHUKOB.
[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
[IpeoOpazoBanms
MJIOCKOCTH.

JIBmwxenus. [TogoOue.
CummMmeTpus.

[Inomans. Beraucienue
rromane. [lnomann
MOoA00HBIX (UTYP.
JlexkapTOBBI KOOPAUHATHI
Ha MJIOCKOCTH.

BekTopsl
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Ha IINIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68
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Pabouas nporpamMmma y4eOHOro Kypca « BeposiTHOCTB M cTaTHCTHKAa» 7-9 Ki1acce
HosicuuTeIbHAA 3aNIMCKA

B coBpeMeHHOM 11M()pOBOM MHPE BEPOSTHOCTh U CTATUCTUKA PUOOPETAIOT BCE
OOJIBIIYIO 3HAYMMOCTb, KaK C TOUKH 3PEHHS MPAKTUUECKUX MPUIIOKEHUN, TaK U UX
poJii B 00pa3oBaHUM, HEOOXOIUMOM Ka)XXJ0My 4esioBeKy. Bo3pacraer uucio
npodeccuit, mpu OBIaJACHUNA KOTOPBIMU TpeOyeTcs xopoiias 6a3oBasi MOJrOTOBKA B
00J1aCTH BEPOATHOCTU U CTATUCTHKH, TaKas MOATOTOBKA BayKHA JUISl IPOAOTKEHUS
o0pa30BaHMs U I YCIEITHOM MPOo(ecCoHaIbHON Kapbephl.

Kax1p1i1 4en0BEK MOCTOSIHHO MPUHUMAET PEIICHHUS Ha OCHOBE UMEIOIUXCS Y HErO
JTaHHBIX. A 111 000CHOBAHHOTO MPUHSATHUS PELIECHUS B YCIOBHIX HEAOCTAaTKA WIN
n30bITKa HH(DOPMALIMK HEOOXOAUMO B TOM YHCJIE XOPOIIO C(hOPMUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILLICHHUE.

HMeHHO 1T03TOMY OCTPO BCTajla HEOOXOAUMOCTh CPOPMUPOBATH Y O0yUaIOIIUXCS
(YyHKIHOHATIBHYIO TPAMOTHOCTb, BKJIIFOYAIOIIYIO B CE0sI B KaUE€CTBE HEOTHEMIIEMOU
COCTaBJISIFOLIECH YyMEHUE BOCIIPUHUMATh U KPUTHUECKH aHAIU3UPOBAaTh HH(POPMAIIUIO,
MPEICTABICHHYIO B PA3JINYHBIX (hopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep
MHOTHX PeaJIbHbIX MPOIECCOB U 3aBUCUMOCTEMN, IPOU3BOIUTH MPOCTEMILINE
BEPOSATHOCTHBIE PACYETBHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMH MPUHLIUIIAMH cOOpa, aHaIu3a 1
IpeICTaBICHUS JaHHBIX U3 Pa3IMYHbIX c(pep )KU3HU 00111ecTBa U rOCYJapCTBa
nproOuIaeT 00yJyarmuxcs K 00IeCTBEHHBIM HHTEepecaM. M3yueHne ocHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpPraHU3alMU Niepedopa v MoAcuETa yucia
BAapUAHTOB, B TOM YHMCJIE€ B IPUKJIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3naér MareMatuyeckuii (GyHAaMeHT sl (pOpMUPOBaHUS
KOMITETCHIIUM B 00s1acT nH(POpMaTUKH U TU(DPOBBIX TexHoJorui. [Ipu nzydennn
CTaTUCTUKU U BEPOATHOCTU 00OTAIAIOTCS MPEACTABICHUS 00YyYarOIIUXCS O
COBPEMEHHOW KapTHHE MUpa U METOJaX €ro hcciieqoBaHus, (GOpMHUPYETCS
MOHMMAaHKE PO CTATUCTUKU KaK MCTOYHUKA COLIMAIBLHO 3HAYUMON HH(OpMAaLIUU U
3aKJ1a/IbIBAIOTCS] OCHOBBI BEPOSITHOCTHOTO MBIIILICHUS.

B cooTBeTCTBMU C JAHHBIMU LIETSIMUA B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
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«BepoaTHOCTb U CTATUCTUKA» OCHOBHOI'O 00I1Ier0 00pa30BaHusl BbIICIICHbI
CIIEAYIOIINE CONEPKATEIBHO-METOANYECKUE MUHUN: «IIpencraBienue TaHHbIX U
onucartesibHas CTaTUCTUKAY, «BeposITHOCTEY, « DIIeMEHThl KOMOMHATOPUKIY,
«BBenenue B Teopuro rpadoBy.

Copepxanue nuHun «lIpeacraBnenue JaHHBIX U ONMKACATEIbHAS CTATUCTUKA) CITYXKHUT
OCHOBOM 111 OpMUPOBaHUS HABBIKOB PabOThI ¢ MH(OpMAIMEn: OT UTEHUS U
UHTEpIIpeTanny HHGOpMaIuy, MPEACTaBICHHON B TaOIUIaX, HA IUarpaMMax H
rpadukax, 10 coopa, MpeACTaBICHHS U aHAJIM3a JIaHHbBIX C UCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTePUCTUK CPEAHHUX U pacceuBaHus. PaboTas ¢ maHHBIMH,
0Oy4aroIuecs yJarcsi CYHUThIBATh U HMHTEPIPETUPOBATH JaHHbBIC, BHIJIBUTATD,
apryMEHTUPOBATh U KPUTUKOBATH IPOCTEUILINE TUIIOTE3bl, PA3MBILLIATH HAJl
(akTopamu, BbI3bIBAIOIIMMHU U3MEHYMBOCTb, U OLIEHUBATh WX BIUSHUE HA
paccMaTpuBaeMble BEJIMYUHBI U IIPOLECCHI.

WMHTYUTHBHOE IPEACTABICHUE O CIIy4YaHON U3MEHYUBOCTH, UCCIICIOBAHNE
3aKOHOMEPHOCTEN M TEHJCHIINM CTAHOBUTCSA MOTUBUPYIOIIEN OCHOBOM JJISI U3y4ECHUS
TEOPUU BEPOATHOCTEU. bosblioe 3HaueHNE UMEIOT IPAKTUYECKUE 3a1aHUs, B
YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEPOSITHOCTH BBOJUTCS KaK Mepa MPaBIoNog00Us CIIy4ailHOrO COOBITHS.
[Tpu u3yyenun yueGHOro Kypca o0yyarouifecst 3HakoOMsTCsI ¢ IPOCTEHIIINMU
METOJAMHU BBIYNCIICHUS BEPOSITHOCTEN B CIIyYalHBIX SKCIIEPUMEHTAX C
PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMUA UCXOAAaMU, BEPOSATHOCTHBIMU 3aKOHAMH,
MO3BOJISIOIIMMHU CTaBUTh U pelIaTh O0Jiee CI0XKHbIE 3aaul. B yueOHbIi Kypc BXOIAT
HayaJbHbIE IPEACTABIEHUS O CIIyYalHBIX BEJIMYNHAX U UX YUCIOBBIX
XapaKTePUCTUKAX.

B paMmkax y4yeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroIIMUXCS C
MHOYKE€CTBAMHU U OCHOBHBIMHU OII€paLAsIMU HaJl MHOXKECTBAMU, PACCMATPUBAIOTCS
IIPUMEpPBI IPUMEHEHHUS T PELIEHUs 3a11a4, a TAK)KE UCIIOJIb30BaHUsA B IPYTUX
MaTEMaTUYECKUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 knaccax uzydaercst yaeOHbIl Kypc «BepoSTHOCTh U CTATUCTHKA», B KOTOPBIHA
BXOAAT paznensl: «lIpencraBienue qaHHBIX U ONKHCATENbHAS CTATUCTUKAY,
«BepoaTHoCcThY», «DJIeMEHThl KOMOMHATOPUKINY, «BBeneHre B Teoputo rpadosy.
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OO1ee uncao0 4YacoB, PEKOMEHIOBAHHBIX I HM3ydeHHUs y4eOHOTo Kypca
«BeposiTHOCTB U cTatucTuKa», — 102 vaca: B 7 knacce — 34 yaca (1 gac B Heento), B

8 kimacce — 34 gaca (1 gac B Henento), B 9 kitacce — 34 vaca (1 gac B Hezeno).

Coaep:xanue 00yueHust
7 xJmacc
[IpencraBnenne naHHBIX B BUAE TaOIHII, TUarpamMm, rpadukoB. 3anoTHEHNE
TaOJIUIl, YTCHUE U TTIOCTPOCHHUE JUArPaMM (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Yrenne rpadmkoB pearbHBIX TpoliieccoB. M3pneuenne nadpopmaum u3 guarpamm u
TaOJIHII, UCTIONH30BAHNE U MHTEPIPETAINS JAHHBIX.
OnucarenpHasi CTaTUCTHKA: cpeaHee apudmeTrnieckoe, Meuana, pa3max,
HanOOJIbIIIee M HAMMEHBIIICEe 3HaUCHUS Habopa YUCIOBBIX JaHHBIX. [[prMepbl
CIIy4allHOM U3MEHYUBOCTH.
CnyyaliHbIN KCIIEPUMEHT (OIIBIT) U CIy4daiiHOe coObITHE. BeposTHOCTh U yacToTa.
Ponbp MaIoBEpOSITHBIX M MPAKTUIECKH JOCTOBEPHBIX COOBITHI B IPUPOJC U B
oOmrecTBe. MoHeTa U UrpaiibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.
['pad, BepmmHa, pedbpo. Crenens BepuuHbl. Yucno p€dep u cymMMapHasi CTeNeHb
BepunH. [IpencraBnenue o cBsizHoctu rpada. Lenu u nukiel. [Tytu B rpadax.
O6xon rpada (inepos myTh). [IpeacraBienne 06 oprueHTHPOBAHHOM rpade.

Pemienue 3a1au ¢ momoiibio rpados.

8 KJIACC

[IpeacraBnenue NaHHBIX B BUE TaOIMI], TUarpamMmm, rpa)ukoB.

MHO0X€eCTBO, JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Onepauu Hal MHOXKECTBAMU:
o0BbEIMHEHUE, NTepeceueHue, nonoaHeHre. CBONCTBa onepanuil HaJl MHOXKECTBaAMU:
[IEPEMECTUTENIBHOE, COYETATENIBHOE, PACIIPEAEIIUTEIILHOE, BKIIOUCHUS.
Hcnonp3oBanue rpaduueckoro mpeicTaBIeHsi MHOXKECTB ISl OMUCAHUsI peabHbIX
IIPOLIECCOB U SIBJICHUM, [IPU PELLICHUU 3a]1a4.

N3mepenne paccenBaHus NaHHBIX. JUCniepcus U CTaHIAPTHOE OTKIOHEHUE
YUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus.

DneMeHTapHble cOObITUA ciydyailHOro onbita. Ciydaiinblie coObITHs. BeposiTHOCTH
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coObITUI. ONBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU. CllydaiiHbIil
BbIOOD. CBsI3b MEXK/1y MAJIOBEPOSTHBIMU U MIPAKTHYECKU JOCTOBEPHBIMH COOBITUSIMU
B IIPUPOJIE, OOIIECTBE U HAyKe.

JepeBo. CBOICTBa 1€PEBBEB: EAMHCTBEHHOCTh MIYTH, CYIIECTBOBAHUE BUCIYEH
BEPLINHBI, CBA3b MEXAY YMCIOM BEPIIMH U YncIoM pédep. [IpaBuno yMHOKEHHUS.
Pemenue 3a1a4 ¢ momouisio rpagos.

[TpotuBonomnoxusie coObiThs. duarpamma Ditnepa. O0beIMHEHUE U TTEpeCeUeHUE
coObITHil. HecoBmecTHbIE cOOBITHS. DOpMYyIIa CIIOKEHUSI BEPOSITHOCTEN. Y CIIOBHAS
BepoATHOCTb. [IpaBuiio ymuoxxenus. HezaBucumeie coosiTus. [lpeacrasnenne
DKCIEPUMEHTAa B BHJE JepeBa. PelreHne 3agad Ha HaxO0XKICHUE

BEPOSATHOCTEN C MOMOIIBIO IEPEBA CIIYYalHOr0 3KCIIEPUMEHTA, TUarpaMm Jujepa.

9 KJIACC

[IpencraBienne TaHHBIX B BUIE€ TaOIHII, TUarpaMm, rpaukoB, HHTEPIPETALIUS
JaHHBIX. YTeHHE U OCTpOEHUE TabJuI, AUarpamm, rpa)uKoB MO peaTbHbIM
JTAHHBIM.

[lepectanoBku u pakropuan. CoyeTaHus U Yucio coueTanuil. TpeyroibHUK
[Tackaing. Pemenue 3a1ay ¢ HCMOIB30BAHUEM KOMOMHATOPUKH.

['eomerpuyeckas BepodaTHOCTh. Cily4ailHblii BBIOOp TOUKM U3 (UTYpHI HA
IJIOCKOCTH, U3 OTPE3KA U U3 TYT'HM OKPYKHOCTH.

HcnbiTanue. Ycnex u Heynada. Cepust HCIIBITaHUN 10 IepBoro ycnexa. Cepus
ucnbeiTanuii bepaysum. BepostHoCcTH cOObITHI B cepuu ucnibITaHuil bepHyiu.
CiydaiiHasl BEIMYHMHA U PACTIPEIEIICHUE BEPOSITHOCTEN. MaTeMaTnueckoe 0)KUIaHue
u quctiepensd. [Ipumepsl MaTeMaTHYECKOr0 OKUIaHUS KaK TEOPETUYECKOIO CPEHETO
3HAYEHHUS BEIMYMHBI. MaTeMaTnuecKkoe 0KUJaHuE U JUCTIEPCUs CITyYalHOU
BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUU UCHBITAHUN bepHymy.

[Tonsitue o 3akoHe 60abIHX yncen. 3mepenne BepoITHOCTEN C MOMOIIBIO YacTOT.

Ponb u 3HaueHME 3aK0HA OOJIBIIUX YUCET B IPUPOJIC U OOIIIECTRE.
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IIpeameTHbIe pe3yabTaThl
[IpeameTHBIC PE3yIBTATHI OCBOCHHS IPOTPAMMBI YI€OHOTO Kypca K KOHITY 00y4YeHUS
B 7 Kjacce:
Yurars nHGOpPMALINIO, IPEJACTABICHHYIO B TAOJINUIIAX, HA TUAarpaMMax, MPEACTaBISTh
JAHHBIC B BUC TaOJIUI], CTPOUTH TUArpaMMBbI (CTOJIOMKOBBIE (CTOIOYATHIC) U
KpPYTOBbIE) M0 MAacCUBaM 3HAYEHUH.
OnuchIBaTh U UHTEPIPETUPOBATH PEATBLHBIE YUCIOBBIC IAHHBIC, TPECTABICHHBIC B
TabnuIax, Ha AMarpammax, rpapukax.
Hcnonb30BaTh 1Sl OMMCAHUS TAaHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CPETHEE
apupMeTHIECKOE, METNaHa, HanOOJIbIIIee M HAMMEHBITICE 3HAUCHUS, pa3Max.
HmeTh nipeAcTaBiIeHUE O CIy4alHOM N3MEHYMBOCTH Ha IPUMEPax IeH, PU3NUECKUX
BEJIMYMH, aHTPOIIOMETPUYECKUX JJAHHBIX, UMETh MPEJICTABICHUE O CTATUCTUYECKON

YCTOMYUBOCTH.

[IpeameTHBIE PE3YNIBTATHI OCBOCHUS IPOrPaMMBbl y4€OHOTO Kypca K KOHILy 00y4YeHus
B 8 KJacce:

N3Bnekath 1 mpeoOpa3oBbIBaTh UHPOPMAIIUIO, IPEJICTABICHHYIO B BUJIE TAOIMII,
arpaMm, rpa@uKoB, IPEICTaBIATh JaHHbIE B BUE TaOIuUL, 1Uarpamm, rpaukosB.
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTeNIel: CPEAHNX 3HAYECHUN 1
Mep pacceuBaHus (pa3max, JUCIEPCHs U CTaHIapTHOE OTKIIOHEHHE).

HaxoauTb 4aCcTOThI YUCIIOBBIX 3HAYEHHUM U 4YaCTOTHI COOBITUMH, B TOM YHCIIE 110
pe3yabTaTaM U3MEPEeHUN 1 HAOIIOACHU.

HaxonuTh BEpOSTHOCTH CITy4alHbIX COOBITUI B ONBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTApHBIX COOBITHI, B TOM YUCIIE B ONbBITAX C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonp3oBathk rpaduieckue MOJENIU: AEPEBO CIy4ailHOrO 3KCIIEpUMEHTA,
JyarpaMMbl DiJiepa, 4uciaoBas npsimasi.

OnepupoBaTh MOHATUSMU: MHOXKECTBO, IOJIMHOKECTBO, BBIITOJIHSTH ONEepaluy Haj
MHO’KECTBaMU: 00BbEAMHEHNE, IEpEeCeUCHUE, TONOJHEHUE, TEPEUNCIIATh JIEMEHThI
MHOKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduueckoe NpeAcTaBiIeHHEe MHOKECTB U CBSI3€H MEXIy HUMU IS
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O CaHus IMPOLCCCOB U HBHCHHﬁ, B TOM 4HMCJIC IIpH PCUICHUHU 3aaa4 U3 APYIUX

y4eOHBIX MPEAMETOB U KypCOB.

[IpeameTHBIE PE3YIIBTATHI OCBOCHUS IPOIPaMMBbI y4€OHOT0 Kypca K KOHILy 00y4YeHUs

B 9 xitacce:

N3BnekaTh U mpeoOpa3zoBbIBaTh HH(GOPMAIIUIO, TPEICTABICHHYIO B PA3IMYHBIX

UCTOYHHUKAX B BHJIE TAOIUII, TUarpamm, rpaikoB, MPEACTABIATh JaHHbIC B BUJIE

Ta0JIuIl, AUarpamMm, rpauKoB.

Pemarp 3amaum  OpraHM30BaHHBIM  MEpeOOPOM  BapHAaHTOB, a TakKXke C

UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHII U METOJIOB.

Hcnonb30BaTh OnucaTelIbHbIE XapaKTEPUCTUKHU JJIs1 MACCUBOB YUCIIOBBIX JaHHBIX, B

TOM YHUCJIE CPETHUE 3HAUYCHHS U MEPBI PACCEHBAHUS.

HaxoauTb yacTOThI 3HAUE€HUH U YAaCTOThI COOBITHS, B TOM YHUCJIE MOJIb3YAChH

pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HaOIIOIEHU.

HaxonuTh BEpOSTHOCTH CIy4alHbIX COOBITUI B U3yYEHHBIX ONBITAX, B TOM YUCJIE B

OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCIIBITAHUH 110

IIEPBOIO YCIIEXa, B CEPUAX UCNIBITAHUN bepHyIun.

HNmeTh npencTaBlIeHUE O CIIyYailHOM BEJIMYMHE U O PACIPEACICHUN BEPOSTHOCTEM.

NmeTp IIPEACTABICHUE O 3aKOHE OOJBIIMX  YHCENKaK O
IIPOSIBJICHUH 3aKOHOMEPHOCTH B CIIy4YalHOM M3MEHYMBOCTH U O POJI 3aKOHA

OOJBIINX YUCE

B IIPUPOJIE U OOLIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE 7 KJIIACC

B TaOnuuax. [Ipaktuueckue
BBIYHMCIICHUS 110 TAOJIUYHBIM
NaHHBIM. [3BIEUYEHNE U
WHTEpHpEeTalns TaOIMYHbIX
naHHbIX. [IpakTudeckas pabora
«Tabmuuby.

['padprueckoe npeacTaBieHUE
NTAaHHBIX B BUJI€ KPYTOBBIX,
CTOJIOUKOBBIX (CTOJIOYATHIX)
nrarpamMm. UrteHue u
MOCTPOEHUE AHATrPaMM.
[Ipumepsl gemorpapuyecKkux
arpamm.

[IpakTrueckas pabora

«JlnarpaMmbD»

HaumenoBanue pasnena KonnuectBo(OCHOBHOE CO/IEpKaHNE OCHOBHBIEC BUBI ACATEIHPHOCTA 00YJIaIONTUXCS
(Tembl) Kypca 4acoB
[IpencraBnenue naHHbIX |/ [IpencraBiieHHE TaHHBIX OcBanBaTh CIOCOOBI MPEACTABICHUS CTATUCTUYECKUX

NTAHHBIX U YHCIIOBBIX MaCCHBOB

C IIOMOILBIO TaOJINIl U AUATPAMM C UCIIOJIb30BAHUEM
AKTyaJIbHBIX U BaXXHBIX JAHHBIX (JeMorpaduueckue
NAHHBIE, IPOU3BOCTBO MPOMBIILIEHHON U
CEJIbCKOXO035IUCTBEHHON TPOAYKIIMH, OOLIECTBEHHbBIE U
IPUPOIHBIC SBJICHHUS ).

N3yuyaTh MeTOABI paOOTHI C TAOIMYHBIMU U
rpaduyecKuMu IpeaCTaBICHUAMU JaHHBIX C TOMOUIbIO

U(POBBIX PECYPCOB B XOE MPAKTUUECKUX padOT

159



OnucarenbHas CTaTUCTUKA

Yucnossie HaOopel. CpenHee
apudmeTrnyeckoe.

Menuana 4nciioBoro Habopa.

OcBauBaTh NOHSTHS: YUCIOBOM HAOOP, Mepa
[IEHTPaJbHON TEHJICHIIMM (MEpa LIEHTPa), B TOM YHCIIC

cpeaHee apuMETHIECKOE, MeINaHa.
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Y CcTONYMBOCTh MEIUAHBI. OnuchIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
[TpakTrueckas pabota cpeaHero apuMeTHnyecKoro U MeJuansl. Pemars
«CpenHue 3HaUCHUS. 3aiauu.

HauGounbiee u Haumenbliee  [M3ydyaTh CBOMCTBA CPEIHUX, B TOM YHUCIIE C TOMOIIBIO
3HAYEHHUS YUCIOBOro Habopa.  [MU(POBBIX PECYPCOB, B XO/I€ MPAKTUYECKHUX PabOT.
Pa3zmax OcBauBaTh NOHATHA: HAaUOOJIbILIEE U HAMMEHbIIIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

Pemats 3a1auu Ha BEIOOD c11oco0a ONMUCaHUs TaHHBIX B
COOTBETCTBHUHM C IPUPOJIOM TAHHBIX U LEISMHU

MCCIICIOBAHNS

CayyaitHast U3BMEHUYUBOCTh [0 CiydaiiHasi ”3MEHYMBOCTh OcBanBaTh NOHATHS: YaCTOTA 3HAYEHUIN B MAaCCHBE
(mpumepsl). YacTtoTa 3HaU€HUN |[TaHHBIX, TPYNIUPOBKA JaHHBIX, TUCTOrpaMMa.

B MacCHBE JaHHBIX. CTpouTh M aHAJIU3UPOBATH TUCTOTPAMMBI, TOAOUPATH

[ pynmupoBka. NOAXOMSIINNA ar rpynnupoBku. OcBanBaTh
['uctorpammsbl. [Ipaktuueckas [rpaduueckue npeacTaBieHUs] pa3HbIX BUJIOB CIIy4aiHOM
pabota U3MEHYUBOCTH, B TOM YHUCIIE

«CiydaiiHas \3BMEHYUBOCTB» [ TOMOMIBIO IIU(PPOBBIX PECYPCOB, B XO/I€ MPAKTUUECKON

paboThI
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Brenenue B Teopuro rpadoB

~

['pad, BepuuHa, pedpo.
[IpencraBnenue 3aaauu

c momorsto rpada. CreneHpb
(BaJICHTHOCTD) BEPIIHHEI.
Uucno pébep u cymmapHas

CTereHb BepmyH. Llens n

OcBauBath noHATHUSA: Tpad, BepinHa rpada, pedpo

rpada, cTeneHb (BaJIECHTHOCTh BEPIIHUHBI), LIETTh U UK.

OcBauBaTh NOHATHUSA: MTyTh B Ipade, 3ilIepoB MyTh, 00X0.1

rpacda, OpueHTUPOBAHHBIHN Tpad.

Pemarts 3aJa491 Ha IIOUCK CYMMBI CTEIECHEN BCPIIIKMH
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k. [1yTe B rpade.
[IpencraBieHue 0 CBI3HOCTH
rpada. O6xon rpada (3inepos
MyTh).

[IpencraBieHue

00 OpUEHTUPOBAHHBIX Tpadax

rpada, Ha MoUcK 00xo/a rpada, Ha MOUCK MyTeH B
OpUEHTHUPOBAHHBIX rpadax.

OcBanBaTh CIOCOOBI MIPEACTABICHUS 3a/]a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPYTUX
[IPEIMETOB C MOMOILBIO rpaoB (KapThl, CXEMBI,
HIIEKTPUYECKUE 1IeTH, (PYHKIIMOHAIBHBIE COOTBETCTBUS)

Ha IpUMeEpax

BepositHOCTB M wacToTa

CIIy4afHOTO COOBITHS

City4aiiHbIN ONBIT U CIIy4aliHOE
coObITHE. BepodaTHocTs u
yacToTa coObITUsA. Posb
MaJIOBEPOSTHBIX U MTPAKTUYECKU
TOCTOBEPHBIX COOBITHH B
MPUPOC U

B 00O1mecTBe. MoHeTa u
UTpajibHast KOCTh B TCOPHH
BEPOSITHOCTEM.

[IpakTrueckas pabota

«YacToTa BeInagcHUS opJaa»

OcBauBaTh NOHATHUSA: CIYYANMHBIN OIBIT U CIIy4YalHOE
COOBITHE, MAJIOBEPOSATHOE U MIPAKTUUECKU JOCTOBEPHOE
cOOBITHE.

N3yuyaTh 3HAYUMMOCTh MAJIOBEPOSTHBIX COOBITUH B
NpUpoJie U 00IIECTBE HA BaXKHBIX MTPUMeEpax

(aBapuu, HECUACTHBIE CTyYau, 3alUTa IEPCOHATBLHOMN
MH(pOpMaIuy, Tepeiaya 1aHHbIX ).

N3yyaTh poJb KIACCUYECKUX BEPOSITHOCTHBIX MOJENEH
(MoOHETa, UTpalibHAsi KOCTh) B TEOPUU BEPOSITHOCTEH.
Ha6uroaTh 1 U3y4yaTh 4aCTOTY COOBITUN B IPOCTHIX

OKCIICPUMEHTAX, B TOM YHUCJIC C IIOMOIIBLIO HI/I(l)pOBBIX
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[PECYPCOB, B XOJI€ MPAKTUYECKON pabOThI

O060061IenueE,

cUCcTeEMaTH3aIus 3HAaHUU

[IpencraBieHnE JaHHBIX.

BepoATHOCTH CIIy4aliHOTO

COOBITHS

OnucarejibHas CTaTUCTHKA.

MTOMOILBIO U3YUYEHHBIX XapakTepucTuk. O0CyxaaTh

MPUMEPBI CITy4alHBIX COOBITHH,

[IOBTOPATH N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Pemarts 3aJa4d Ha IIPCACTABIICHUC U OIIMCAHNC JaHHBIX C
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MaJIOBEPOSTHBIX U ITPAKTUYECKH TOCTOBEPHBIX
CIIy4aiiHbIX COOBITHIA, UX POJIU B IPUPOJIE U KUZHU

dCJIOBCKaA

OBILEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

34
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8 KIIACC

HaumenoBanue paszzaena KonnuectBo(OCHOBHOE CO/IEpKaHNE OCHOBHBIEC BUBI ACATEIHPHOCTA 00YJIAIONITUXCS

(TemBbI) Kypca JacoB

[ToBTOpeHme Kypca 7 kiaccafé [IpencraBicHre TaHHBIX. [ToBTOPSATH M3yU4EHHOE U BBHICTPAUBATh CUCTEMY 3HAHUH.
OmnucarenpHas CTaTUCTUKA. PemaTe 3a1aun Ha MpeICTaBIICHUE U ONMMMCAHKE TAHHBIX
CrnyuaiiHasi U3BMEHYUBOCTb. C TIOMOIIBI0 U3YYEHHBIX XapaKTEePUCTHK. PermaTs 3anaun

Cpennue yucinoBoro Habopa.  |Ha MpeACTaBICHUE IPYNIHPOBAHHBIX JAHHBIX U
Criyyalinbie COOBITHS. ONMCAHNE CIyYaiHON N3MEHYMBOCTH.
BepoATHOCTH U YaCTOTHI. Pemrars 3a1auy Ha ONPENEIICHUE YACTOTHI CIIyYalHbIX

Krnaccruueckne MOJEeNH TEOpUH  [COOBITHI, 00CY X AEHHE MPUMEPOB CIIyHYailHbIX COOBITHIA,

BEPOSITHOCTEN: MOHETA U MaJIOBEPOSITHBIX U MTPAKTUUYECKHU JIOCTOBEPHBIX
WUrpajibHasi KOCTh CITy4ailHBIX COOBITUH, UX POJIU B TIPUPOJIE U KU3HU
YETIOBEKa
OnucarenpHasi CTaTUCTHKA. {4 OTtkionenus. Jlucnepcus OcBauBaTh NOHATHUA: TUCTIEPCHS U CTAHIAPTHOE
PaccenBaHne JaHHBIX YHCIIOBOTO HAabopa. OTKJIOHEHUE, NCMO0JIb30BaTh 3TU XaPAKTCPUCTUKH JJISI
CraHgapTHOE OTKJIOHEHHE OTNMCAHUS PACCEUBAHUS TAHHBIX.
YICJIIOBOTO HAabopa. BrigBurats rumnote3sl 00 OTCYTCTBUM W HATUYUH
JlnarpamMmbl paccenBaHus CBSI3M IO AUArpaMMaM pacCeUBaHUSI.
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CTpOI/ITL AuarpamMmbl paCCCUBAHUS 11O UMCIOIIUMCS

JTAaHHBIM, B TOM YHCJIC C IIOMOIIbIO KOMIIBIXOTCPA
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MHokecTBa

MHO}KCCTBO, IIOAMHOMKCCTBO.

00beIUHEHHE, TIEpECCUCHUE,
JTOIIOTHEHHE.

CBolCTBa Onepanuil HaJl
MHO>KECTBAMH:
MEePEMECTUTENHHOE,
codeTaTeabHOE,
pacnpeaeanuTeIbHOE,
BKJIIOUECHMUS.

[ paduyeckoe npeacTraBIcHUE

MHOXCECTB

Onepanuu HaJi MHOKECTBAMU:

OcBauBaTh NOHATHUS: MHOKECTBO, JIEMEHT MHO>KECTBA,
MOAMHOECTBO.

BbIMONMHATH onepanuy HaJ MHOYKECTBAMM:
00beIMHEHNE, TIepeceueHre, JOMOTHEHHE.
Mcnonb30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
COYETATENbHOE, PACTIPEICTUTENbHOE, BKIIOYEHHUS.

M cnonbs30BaTh rpauueckoe NpeacTaBIeHUE MHOYKECTB
[IPU OMMCAHUU PEATIbHBIX MPOLIECCOB U SIBJICHUM, ITPU
pElIeHUH 3aa4 U3 IPYTUX YYEOHBIX IPEIMETOB U

KypCOB
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BeposTHOCTB City4aliHOTO

COOBITHS

DneMeHTapHbIE COOBITHS.
CrnyvaiiHble COOBITHS.
biraronpusTCTByIONIME
pIIEMEHTapHbIE COOBITHSI.
BepositTHocTH cOOBITHIA. OTBITHI
C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSMHU.
CnyyaliHbIil BEIOOD.
[TpakTHueckas padbota

«ONBITHI

C PaBHOBO3MOKHBIMHA

OcBanBaTh MOHSTHS: JIEMEHTAPHOE COOBITHE,
CIIy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOUIUX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOKHBIC DJIEMEHTAPHBIC COOBITHSI.

Pemrate 3a1aun Ha BEIYMCIIEHHUE BEPOSATHOCTEH COOBITUI
[0 BEPOSATHOCTSIM AJIEMEHTAPHBIX COOBITUI CITyYalHOTO
OITBITA.

Pemiath 3a/1aun Ha BHIYMCIIEHHUE BEPOATHOCTEN COOBITUI
B OIBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMH, B TOM UHCIIC

C IOMOIIbIO KOMITIBIOTCPA.
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DJICMCHTAPHBIMU COOBITHSIMM)

[IpoBOUTD U U3yYaTh OTBITHI
C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU (C
MCIIOJIb30BAHUEM MOHET, UTPAIBHBIX KOCTEH, TPYruX

MojieJIel) B X0JI€ TPAKTUYECKOM paboThI

Brenenue B Teoputo rpadon

JlepeBo. CBoiicTBa Aepena:

€ IMHCTBEHHOCTh ITyTH,
CYIIIECTBOBAHUE BUCSIYECH
BEPILMHBI, CBSI3b MEXY YUCIIOM
BEPILMH U YHCIIOM pEOeEp.

[IpaBUIIO YMHOXKEHUS

OcBauBaTh NOHATHUS: IEPEBO Kak rpad Oe3 HUKIa,
BHCsSYas BeplinHa (JIUCT), BETBb JIepeBa, MyTh

B JIepEBE, TUAMETp JIepeBa.

M3yuaTh CBOMCTBA AepeBa: CYIIECTBOBAHUE BUCSUYECH
BEPIINHBI, EAMHCTBEHHOCTh MYTU MEXKIY JBYMS
BEPIINHAMHU, CBSI3b MEXK/Iy YMCJIOM BEPIIUH U YUCIIOM
peoep.

PemaTe 3a1a4un Ha IOUCK U NIEPEUYNCIICHUE ITyTEU B
nepeBe, onpeesieHUe Yrcia BEPIIH Wik pédep B
nepeBe, 00X01 OMHAPHOTO JEPEeBa, B TOM YHUCTIE C

[IPUMEHEHUEM ITPABUIIA YMHOKEHUS
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Crnyuaiinpie COOBITHS

[TpoTuBOMOI0XKHOE COOBITHE.
/{narpamma Oiinepa.
OObeIMHEHNE U TTepeceUeHUe
coObITHil. HecoBmecTHbIE
coObITHs. DOpMyIia CIOKEHUS
BEPOSTHOCTEH.

[IpaBUIIO YMHOXKEHUS
BEPOSITHOCTEN. Y CIIOBHAS

BCPOATHOCTD. HezaBucumeie

OcBauBaTh NOHATHSA: B3aUMHO MTPOTUBOMOIOKHBIE
COOBITHS, OTlepalluy HaJl COOBITUSIMU, OObEIUHEHNE U
nepeceueHre coObITH, AuarpamMma Jidiepa (Ditiepa—
Benna), coBMeCTHbIE 1 HECOBMECTHBIE COOBITHS.
N3yuyaTh TEOpEMBI O BEpOSITHOCTH OOBEAMHEHHUS IBYX
cOOBITHI (POPMYIIBI CIIOKEHUSI BEPOSITHOCTEN ).
Pemats 3a1auu, B TOM YKCJI€ TEKCTOBBIE 3a/1a4M HA

OTpe/IeJICHUE BEPOSITHOCTEN 00bETMHEHUS U
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coobiTus. [IpencraBiaenue nepeceyeHrs COOBITUI C TTOMOIIBIO YHUCIOBOM MIPSIMOH,
CIIy9aifHOTO SKCIIEPUMEHTa B |[TuarpamMm Jisepa, GopMyJIIbl CIIOKESHHS BEPOSITHOCTEH.
BHUJIC JIEpPEBA OcBauBaTh NOHSATHS: TIPABUIIO YMHOKEHHUS
BEPOSITHOCTEH, YCIIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE
COOBITUSI IEPEBO CIYYAITHOTO OTIBITA.

M3ydath cBOMCTBa (ONpeeICHNs) He3aBUCHMBIX
COOBITHH.

Pemats 3a1a4n Ha ONIPENECIICHUE U UCITOJIb30BAHUE
HE3aBUCHUMBIX COOBITHI.

Pemate 3a1a4u1 Ha MOUCK BEPOSATHOCTEMN, B TOM YHCIIE
YCIIOBHBIX, C HCITOJIb30BAaHUEM JIEPEBA CITyYaHHOTO

OIIbITA
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O0o0O1enue,

CHUCTCMAaTHU3allusA 3HAHUU

[IpencraBieHnEe JaHHBIX.
OnucarenbHast CTaTUCTHKA.
['pads1. BepositHOCTB
CIIy4ailHOTO COOBITHSL.

DJIIEMEHTBI KOM6I/IHaTOpI/IKI/I

[ToBTOpATH U3YyYEHHOE U BHICTPAUBATH CUCTEMY
BHAHUM.

Pemiats 3a/1aun Ha MPECTABICHUE U ONMKMCAHUE JAHHBIX
C ITOMOIIIbIO U3YYEHHBIX XapaKTEpUCTUK. PemaTe 3a1aun
C IpUMEHEHHEM TpadoB.

Pemiats 3a1aun Ha HaXO0XkKACHUE BEPOSTHOCTU
CITy4aiHOTO COOBITHS 110 BEPOSATHOCTSIM 3JIEMEHTaAPHBIX
COOBITHH, B TOM YHCJIE B OIIBITaX

C PAaBHOBO3MOXXHBIMH 3JIEMECHTAPHBIMHU COOBITUSIMHU.
PemaTh 3a71aun Ha HAX0XKACHHUE BEPOSITHOCTEH
00bEIMHEHUS U TIePEeCeUCHUs] COOBITUM, B TOM YHUCJTIE
HE3aBUCHMBIX, C UCIIOJIb30BaHUEM Irpad)MueCKUX

[PEICTaBICHUN U IepEBA CIIy4aliHOTO OIBITA.
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Pemrats 3aaun Ha TiepeynciaeHre KoMOMHAIMN (Jucia
MEePECTaHOBOK, YHUCIIa COYETAHUN ),

Ha Hax0XKJICHUE BEPOSTHOCTEH COOBITHI C MPUMEHEHHUEM
KOMOMHATOPHKH, B TOM YHCJIE C UCIIOJIb30BAHUEM

TpeyroybHuKa [Tackas

OBILEE KOJIMYECTBO
YACOB IIO
[TPOI PAMME

34
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9 KJIACC

HaumenoBanue pasuena

(TemBbI) Kypca

KonuuecTBO

qaCoB

OCHOBHOE cOEpKaHNE

OCHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS

[loBTOpEHuUe Kypca 8 Kiacca

4

[IpencraBieHUE JaHHBIX.

OnucarenbHas CTaTUCTHKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HeszaBucuMoCTh COOBITHIA

[10BTOPSATH U3y4EHHOE U BBICTPAUBATH CUCTEMY

SHAHUIM.

PemaTe 3a1auM Ha HAXO0XKJICHUE BEPOSITHOCTEN
00BEIMHEHUS U TIEPECEUCHUSI COOBITUIA, B TOM YUCIIE
HE3aBUCUMBIX, C UCIOJIb30BaHUEM IpaduueCcKuX
MTPEACTABICHUN U JIEpeBa CIIy4alHOI'O OIIbITA.

PemaTte 3a1aun Ha epeynCcIeHEe KOMOMHAIINM (Yucia
MepeCcTaHOBOK, YHCJIA COYETAHUM ),

Ha HaX0JICHUE BEPOSTHOCTEH COOBITHI

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCJIE C

HNCIIOJIb30BaAHUCM TPCYTrOJIbHHUKA ITackans

Pemarts 3aJa491 Ha IIPCACTAaBJICHUC U OIIMCAHNC JaHHBIX.
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J7eMeHTbl KOMOWHATOPUKU

[lepecranoBku. PakTopHall.
CoueTaHus ¥ YUCIJIO COUCTAHUM.
Tpeyronsuuk Ilackans.
[TpakTrdeckas padbota
«BbIuncIIeHnEe BEPOATHOCTEN

C UCITIOJIB30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABHIIO
YMHOKEHHSI, YOS I0UeHHAas apa, Tporka 0ObEKTOB,
nepecTaHoBKa, akTopual Yucia, COueTaHue, YUCIIO
COUYETaHUM, TpeyroJabHUK [lackas.

Pemiars 3a1a4n Ha IEPEYUCIIEHUE YIIOPSIOYEHHBIX Tap,
TPOEK, MEPEUNCIICHNE NTEPECTAHOBOK

1 COUYCTAHUI PJIECMECHTOB Pa3INYHbIX MHOKCCTB.
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KOMOMHATOPHBIX (YHKITUH

AIIEKTPOHHBIX TAOIUI

Pemath 3a1a4i Ha IPUMEHEHNE YHCIIa COYETAHUN B
anredpe (cokpaméHHoe yMHOKeHue, OnHoM HpioToHa).
Pemars, mpuMeHsisi KOMOMHATOPUKY, 3aJa4H

Ha BBIYMCIIEHUE BEPOSATHOCTEN, B TOM YHCJIE C IOMOIIBIO

AIIEKTPOHHBIX Ta0IUI] B XOA€ MPAKTUUYECKOU pabOThI

['eomeTpuueckas

BEPOSTHOCTD

FGOMeTpI/I‘leCKaH BCPOATHOCTD.

CiyyaliHbIi BEIOOD TOUYKHU U3
(urypsl Ha IJIOCKOCTH, U3

OTPC3Ka, U3 IYI' OKPYKHOCTHU

OcBauBaTh MOHATHE T€OMETPUUYECKON BEPOATHOCTH.
PemaTe 3a1a4M Ha HAX0XKACHUE BEPOSITHOCTEN B
OTIBITAX, MTPEJACTABUMBIX KaK BBIOOD TOUEK

13 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WA TyTH

OKPYXHOCTH, YHCJIOBOTI'O ITPOMCIKYTKaA
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HcnpiTanus bepryinu

HcnpiTanue. Ycnex u Hey1aya.
Cepust uCibITaHUM O IEPBOTO
ycrexa.

HcnbiTanus bepuyum.
BeposTHOCTH COOBITUI B CEpUH
VCIIBITAHUI

bepnymum. [Ipaktuueckas

pabora «Vcneiranust bepaysmmmy

OcBauBaTh MOHATHUS: UCTIBITAHUE, PJIEMEHTAPHOE
coOBITHE B UCIIBITAaHUU (YCTIEX M HEy1aua), cepus
MCITBITaHUI, HACTYIUIEHHE MEPBOro ycnexa (Heyaaun),
Ccepus UCTIBITAHUN bepHyIuIn.

PeraTe 3a/1a4n Ha HAXO0XKICHUE BEPOSATHOCTEN COOBITHI
B CEPHUU UCIBITAHUH 0 TIEPBOTO yCIeXa, B TOM YHCTIE C
npuMeHeHueM (HOPMYJITbI CYMMBI T€OMETPUYECKOM
MIPOTPECCHUH.

PemmaTe 3a/1a4u Ha HAXO0XKJICHUE BEPOSITHOCTEN
HIIEMEHTAPHBIX COOBITUI B CEpUU UCTIBITaHUM bepHysum,
Ha HAXOKJIEHUE BEPOSTHOCTH OINPENEIEHHOTO YHCIia
YCIIEXOB B CEpUM UCIIBITAHUN bepHyrum.

MN3yuath B X0J1€ MPAKTUYECKONU PabOTHI,
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B TOM YHCJIE C TTOMOIIBI0 IU(PPOBBIX PECYPCOB, CBONCTBA

BEPOSATHOCTH B CEPUM UCIIbITAaHUN bepHyimn
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Crny4daitHas BeIM4YUHA

CnydaiiHas BeIM4YMHA U

MareMaTu4ecKoe OKHIaHuE U
JIUCIIEPCUS CITYYANHOU
BeJIMYUHBL. [[puMepbl
MAaTEMATUYECKOTO OKUTAHUS
KaK TEOPETUYECKOTO CPETHETO
3HAYCHUS BEJIMYUHBI.
[loHsiTHe 0 3aKOHE OOIBIINX
yucell. smepenue
BEPOSITHOCTEN C TOMOUIBIO
yacToT. [I[pumeHnenue 3akoHa

OOJIBIIINX YHCEJT

pacnpeiefieHue BEpOSITHOCTEH.

OCBOUTB NOHATHS: CiIy4ailHasi BEIUYMHA, 3HAUCHHUE
CJIy4ailHOM BEJIMYUHBI, PACIIPEIECIICHUE BEPOSITHOCTEM.
M3y4ath u 00CyXaaTh MPUMEPHI TUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIMYMH (POCT, BEC
YEJI0OBEKA, YUCICHHOCTh HACEJIEHUS], IPYrue
M3MEHUYMBbBIC BEJIMYMHBI, PACCMATPHUBABILINECS

B Kypc€ CTaTUCTHKH), MOJIETbHBIX CITy4YalHBIX BEJIUYUH,
CBS3aHHBIX CO CIy4allHBIMU ONbITaMHU (OpocaHue
MOHETBI, UTPATILHOU KOCTH, CO CIIy4allHbIM BEIOOPOM U
T. 10.).

OcBauBaTh NOHATHUSA: MATEMATUYECKOE OKUTAHHE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYECHUE, TUCTIEPCUS CIyYaliHOM BEJIMYMHBI KaK aHAJIOT
JTMCIIEPCUM YHUCIIOBOr0 Habopa.

Perrars 3a1a41 Ha BEIYMCIICHUE MATEMATUYECKOTO
0KUJIAHUS U JUCTIEPCUU TUCKPETHOW CIIy4alHOU
BEJINYMHBI 110 33JaHHOMY PaCIIPEIAEICHUIO, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTPaAXOBAHUEM U JIOTEPESIMU.

3HAKOMUTHCS ¢ MAaTEeMaTHYSCKUM OXHUIAaHHUEM U
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NTACIIEPCHEN HEKOTOPBIX PACIIPENEIIEHUM, B TOM YUCIIE

pacIpcaciacHus cnyqaﬁHoﬁ BCIIMYMNHBI KYUCJIO YCIICXOB»

B CEpUU UCHBITAaHUN bepHyIu.
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M3y4yaTh 4acTOTY COOBITHS B IOBTOPSIOLIUXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYIO BEJINYHHY.
3HAKOMUTBCS C 3aKOHOM OOJIbIIUX uncen (B popme
bepHyn): mpu O0JIBIIOM YKCII€ OMBITOB YacTOTa
cOoOBITHSI OJIM3KA K €r0 BEPOATHOCTH.

PemmaTte 3a/1a4u Ha U3MEPEHUE BEPOSITHOCTEN C
MOMOIILI0 YacToT. OOCyXaaTh POJIb 3aKOHA
OONBIINX YUCeNd B 000CHOBAaHUHM YaCTOTHOTO METO/Ia
M3MEPEHUS BEPOATHOCTEM.

OOCyXaTh 3aKOH OOJIBIINX YUCE KaK MPOSIBJICHUE
CTaTUCTUYECKON YCTOMUYUBOCTU B U3MEHUYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIIMX YUCEN B IPUPOJIC U B

PKN3HH YCIIOBCKA
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O0600611eHnEe, KOHTPOJIb 10 [IpencraBieHne qaHHBIX. [ToBTOPSATH H3yUE€HHOE U BHICTPAUBATh CUCTEMY
OmnucatenbHasi CTATUCTHKA. 3HAHUI.
BeposTHOCTh CITy4aiftHOTO Penrats 3a1a4u Ha IPEACTABICHNUE M ONMCAHUE JTAHHBIX.
COOBITHSI. DJIEMEHTBI Pemrate 33124 Ha HAXOXKACHUE BEPOSITHOCTEN COOBITHIH,
koMOuHaTopuku. CioyJaiiHble  [B TOM YHCIIE B OIBITAX C PABHOBO3MOKHBIMU
BEJIMYMHBI M PACTIPENICIICHUST  PICMEHTapHBIMUA COOBITUSIMH, BEPOSTHOCTEH
00BbETUHEHHUS U TIEPECEUCHHSI COOBITUH, BEIYUCIISTD
BEPOSITHOCTH B OIBITaX
C CEpUSIMU CIIyYalHbIX UCIBITAHUN
OBUIEE KOJIMYECTBO (34
YACOB I10
[TPOI'PAMME
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