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OenepasibHas pabouass mporpaMma Mo yueOHOMYy mnpeaMery «Maremarukay
(Oa3oBbI ypoBEHB) (mpeaMeTHas oOnacTh «Marematuka v uHpoOpMaTHKa») (Aanee
COOTBETCTBEHHO — MPOrpaMma Mo MaTeéMaTUKE, MAaTEMAaTHKa) BKIIOYAET MOSICHUTEbHY O
3aMUCKY, COACPKAaHUE OOYUCHUS, TUIAHUPYEMBIC PE3YJIbTaThl OCBOEHHUS MPOrPaMMBbI MO
MaTeMaTuKe, TEeMaTHYECKOE MJIAHUPOBAHMUE.

HOACHUTEJIBHAA 3AIIMCKA

[Tporpamma mo maremaruke s oOydvarommxcs 5-9 knaccoB paspaboTaHaHa
ocHope ®I'OC OOO. B mporpamme m0 MaTEMATUKE YYTCHBI WACH W TOJOXKECHUS
KoHuenmu pa3BuTsi MaTeMaTnyeckoro oopaszosanus B Poccuiickoit deneparmu.

[IpeaMeToM MaTeMaTUKH SBIISIOTCS (PyHAAMEHTAIBHBIE CTPYKTYPBI HAIETO MUAPa —
OPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIC OTHOUICHHS (OT MPOCTEHINUX,
YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIBITE, 10 JOCTATOYHO CIOKHBIX, HEOOXOAMMBIX
JUTS pa3BUTHS HAYYHBIX U IPUKIIAIHBIX UACH). MareMartnyeckue 3Hanust 00€CIEeYrBarOT
NMOHUMAHUE TPUHLMUIIOB YCTPOMCTBA W MCIOJIB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATAEC W HMHTEPIPETALUIO COLMAIBHON, JKOHOMHYECKON, MOJUTHYECKON
uH(pOpMaLMK, JAT BO3MOKHOCTH BBIMOJHATH PACUETHl U COCTABJISTH AJITOPUTMBL,
HAXOAWTh U TPUMEHSTH (POPMYJIbI, BIAICTh MPAKTUYCCKUMH TPUEMAMU TEOMETPUUYECCKUX
W3MEPEHUI M MOCTPOCHUM, YUTaTh WH(OPMALUIO, MPEACTABICHHYIO B BHUJAC TAOJMHIL,
aarpaMM W TpaQuKOB, JKATh B YCJIOBHSIX HEONPEACTEHHOCTH M MOHMMATH
BEPOSTHOCTHBIN XapaKTep CIy4YaiHbIX COOBITHIA.

Hzyuenne mareMaruku GOpMUPYET y OOYYAFOIIMXCS MATEMATHUYECKANA CTHIIb
MBILUICHAS], TPOSBIISIOMIMICI B ONPEACIEHHBIX YMCTBEHHBIX HaBbikax. OOyJarommecs
OCBaMBAKOT TAKUE TPUEMBI M METOABI MBILUICHUS, KaK WHAYKOHAS W JECAYyKLWS,
0000UIEHHE M KOHKPETH3ALMS, AHAIA3 U CUHTE3, KIACCU(PUKALMS U CHCTEMAaTU3alus,
abcTparupoBanue U aHaIorusl. OObEKTH MATEMATUUECKUX YMO3AKIIOUECHHMIA, paBUiIa NX

KOHCTPYUPOBaHUS PACKPBIBAOT MEXAHU3M JIOTMYECKUX MTOCTPOCHUM, CIOCOOCTBYIOT

BBIPAOOTKE YMEHHS (POPMYTUPOBaTh, 0OOCHOBBIBATE U JOKA3BIBATH CYKICHUS, TEM

CaMbIM Pa3BHBAKOT JIOTHYECKOE MBILUICHUE. M3ydeHHEe MaTeMaTHK 00€CIeUMBAET
(OpPMUPOBAHKE ANTOPUTMHUYECKOM KOMIOHEHTHI MBILJICHUSI U BOCIIUTAHUE YMEHHIA
JNEHUCTBOBATh IO 3aJaHHBIM  QJITOPUTMAM, COBEPLUCHCTBOBATH M3BECTHHIE U
KOHCTPYUPOBaTh HOBbIE. B mporiecce penieHns 3a1a4 — 0CHOBOH yUeOHOM NESTENBHOCTH
HAa YPOKax MAaTEMATUKH — PA3BUBAOTCS TBOPUYECKAS U MPUKIIAHAS CTOPOHBI MBILLIJICHUS.
OOyyeHne MaTeMaTHKe AAET BOZMOKHOCTh Pa3BUBaTh Y 00yYAOIIUXCS TOYHYIO,
PallMOHAIBHYI0 W MH(POPMATHBHYIO PE€Yb, YMEHHE OTOMpATh HAauOOJee MOIXOASIINE

SA3BIKOBBIE, CHMBOJIMYECKHE, IPapUUECKue CPEACTBA IJIsl BEIPAKEHUS CY>KICHHUNA U
HAIJISITHOTO UX MPEACTABIICHHUSI.

[Ipn w3ydyeHWM MaTEMaTHMKW OCYLIECTBIISIETCS OOINEE 3HAKOMCTBO C METOJAMM
MO3HAHUS JIEHCTBUTEIILHOCTH, MPEACTABICHUSAMA O IPEAMETE U METOAAX MATEMATHKH,
VX OTJIMYMH OT METOJIOB APYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MPUMEHEHUS] MATEMATUKY JUISl PEILICHUS HAY YHBIX U NMPUKIIAIHBIX 3a1a4.



[IpuopuTeTHBIMM LETIMH OOy4YEHUsT MaTeMaTWKe B 5—9 Kiaccax SBISIOTCS:

(OpPMUPOBAHKE LICHTPAIBHBIX MATEMATHYECKUX MOHITHMA (YMCIO, BETMUYUHA,
reoMerpuyeckas (Qurypa, NepeMeHHasi, BEPOSTHOCTb, (PYHKIMs), OOECIECUMBAIOMINX
NPEEMCTBEHHOCTh U IEPCIIEKTUBHOCTh MATEMATHYECKOT0 00pa3oBaHus 00y YarOIIHAXCS;

NOJABEACHUE OOYYAIIMXCS Ha MAOCTYMHOM JUIS HHX YPOBHE K OCO3HAHWIO
B3aMMOCBSI3M MATEMATUKHA W OKPY>KAKOIIET0 MUPa, MOHUMAHUE MATEMATHUKH KaK 4acTh
o0LIeH KyJbTYPBI YEJIOBEYECTRA,

Pa3BUTHE WHTEJUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYYarOIIMXCH,
NO3HABATENIbHON aKTUBHOCTH, MCCIIEA0BATEILCKUX YMEHWM, KPUTUYHOCTH MBIIIJIEHMUS,
WHTEPECA K U3YYCHHUIO MATEMATUKH,

(¢opmupoBanue (PYHKUMOHATBHOW MATEMATHYECKOH T'PAMOTHOCTH. yMEHUS
pacro3HaBaTh MPOSIBICHUS MATEMATUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM
B pEaIbHBIX JKU3HEHHBIX CUTYAlUSIX W MPU M3YUYCHUH APYTUX yUEOHBIX MPEAMETOB,
OPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (QOpMYyIMpoOBaTh HMX Ha SI3BIKE
MaTeMaTHKd M CO3JaBaTh MaTeMAaTHYeCKUE MOJEIH, NPUMEHITh OCBOCHHBIM
MaTeMaTHYECKAA ammapar s PEUICHHs MPAKTUKO-OPUEHTUPOBAHHBIX — 3a/ad,
WUHTEPIPETUPOBATH U OLEHUBATH IMOJTYUYCHHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUM COACPKAHUS TPOrPaMMBbl IO MaTeMaTHKE B 5—9 knmaccax: «Hucna
U BBIYMCICHUS», «Anredpa» («AnreOpandyeckue BBIPOKEHHUS», «YPABHCHHS U
HEPABEHCTBAY ), «DyHKIMWY, «I'eomerpusy» («I'eoMmeTpruueckue GUrypbl U UX CBOMCTBAY,
«13MepeHne TeOMETPUUYECKUX BEIMYMHY ), «BeposTHocTh M craructuka». JlaHHbIC
JMHUKA PA3BUBANOTCA MAPAUIENBHO, KOKIAs B COOTBETCTBUM C COOCTBEHHOH JIOTMKOIA,
OJIHAKO HE HE3ABHCUMO OJ[HA OT IPYIrOi, a B TECHOM KOHTAKTE U B3aUMOJACHCTBHH.

CopaepxaHue MpOrpaMMbl IO MATEMATUKE, PACHPEACIIEHHOE MO ToAaM O0y4YeHUs,
CTPYKTYPUPOBAHO TaKKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHLMITHAIBLHBIM
BonpocaM  oOyyaromiyecss  oOpallaiuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MAaTEMATHUYECKAMHU TOHSATHUSIMA W HABBIKAMHM OCYULIECTBIISJIOCH TOCJIEIOBATENIBHO W
NOCTYNAaTEeNbHO, € COOMIOJCHUEM TMPUHLUNA TMPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKIIFOUAIMCh B OOILIYK) CHCTEMY MAaTEMAaTHYECKHX MPEACTABICHUN O0yYarommxcs,
pacupsis B yriryOnsist €€, 00pa3ys IPOYHBIE MHOYKECTBEHHBIC CBS3H.

B cootBerctBUM ¢ ®I'OC OOO MaremaTuka sBISETCS 00S3aTENIbHBIM yU€OHBIM
OPEeIMETOM Ha YPOBHE OCHOBHOTO oOuiero odpasoBanus. B 5-9 kmaccax maremaruka
TPAIMIMOHHO U3yYacTCs B PaMKax CIEAYOIINX YUeOHBIX KYPCOB: B 5—0 Kiaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «AnreOpay (BKIIFOUYask 3IEMEHTHI CTATUCTUKH U
Teopun BeposTHOCTeW) W «['eomerpus». IIporpammoil mo mareMaruke BBOAWTCS
CaMOCTOSITENIbHBINA YUeOHBINA Kypc « BEPOSITHOCTh M CTATUCTHKAY.

OO01ee 4ncino 4acoB, PEKOMEHAOBAHHBIX UIsl M3YUYEHHs] MareMaTHKW (0a30BbId
YPOBEHB) HAa YPOBHE OCHOBHOTO 001iero o0pa3oBanus, — 952 yaca: B 5 kiacce — 170
4acoB (5 4acoB B HEAECIIO), B 6 kjacce — 170 yacoB (5 yacoB B Henenw), B 7 knacce —204
yaca (6 4acoB B HeENn0), B 8 kiacce — 204 yaca (6 4acoB B HEAENIO), B 9 kiacce — 204
yaca (6 4acoB B HEJIEIIO).



HHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMDBI
1HO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

H3ydeHue MaTeMaTuKK Ha YPOBHE OCHOBHOIO O0IIET0 00pa30BaHus HAMPABICHO HA
JIOCTIKEHUE  OOYyYalOMMUCS  JIMYHOCTHBIX, METANpPEeIMETHBIX MW  MPEAMETHBIX
00pazoBaTeNbHBIX PE3YJIbTATOB OCBOCHUS yUEOHOT O MPEAMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE  pe3yJbTaTbl  OCBOCHUS  MPOrPaMMBI MO  MAaTEMAaTHKE
XapaKTEePU3YIOTCA:

1) narpuoruveckoe BOCIUTAHHE:

MPOSIBJICHUEM HMHTEpPECA K MPOLUIOMY M HACTOALIEMY POCCHMCKON MATEMATHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTWIKEHUSAM POCCHUUCKHX MATEMATHUKOB U POCCHICKOM
MaTEMATHYECKON IIKOJIBI, K MCIOJB30BAHUIO J3THUX MHOCTH)KEHHWI B APYIUX HAYKaX U
MPUKJIAJHBIX Ccepax;

2) rpa}aaHcKoe U AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEN IPaXKAAHWHA U peali3alliy €ro Mpas,
OPEICTABICHAEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKIHMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, ABJICHHIA, TPOLEAYP FPAKIAHCKOr0 00IECTBA (HATPUMED, BBIOOPHI, OMTPOCHI),
TOTOBHOCTBIO K OOCYXKIEHHIO ASTHYECKMX NPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM
OPUMECHECHUEM JOCTWKCHHMIA HAyKH, OCO3HAHMEM BAXKHOCTH MOPATBHO-3THUYECKHUX
NPUHLAIIOB B ICATEIBHOCTH YUYEHOTO,

3) TpyA0BOE BOCIIUTAHUE:

YCTAHOBKOW HAa AKTUBHOE VyYaCTHE B PEIICHUM MPAKTHYECKUX  3a1a4
MaTeMaTHYeCKOW  HAIPABJICHHOCTH, OCO3HAHMEM  BAXKHOCTA  MaTEMATHYECKOIO
oOpa3oBaHMsl HA TMPOTSHKEHWM BCEH SKU3HM /s YCICINHOW MPOdecCHOHAIbHOM
JEATEIbHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHHWI, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHIMBHIYAILHOW TpackTopun OOpa30BaHUs W YKU3HECHHBIX IJIAHOBC
YUETOM JIMYHBIX MHTEPECOB U OOIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTHYeCKOe BOCTIMTAHHUE:

COOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCHPHUSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3aJay, PEUICHUHA, PacCy>KICHUH, YMEHUI BHJIEThH
MATEMATHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) HeHHOCTH HAYYHOT 0 MO3HAHHUS:

OpUEHTALMEN B ACITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX IIPEICTABIICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKA, MNPUPOAbl M  OOIIECTBA,
NOHMMAHWUEM MATEMATUYECKONW HAYKU KaK cepbl YETOBEUECKOM ACATENbHOCTH, 3TANOB
¢€ pasBUTUS M 3HAYAMOCTM JUIS PAa3BUTHS LMBWIA3ALMH, OBJAIACHUEM SI3bIKOM
MAaTEMATUKU U MAaTEMATUYECKON KYyJIbTYPOH KaK CPEACTBOM MO3HAHUS MUPA,



OBJIAACHHUCM HpOCTGﬁIHHMH HABbIKAMHU UCCJICI0BATEIILCKON JACATCIIBHOCTH,

6) pusuyeckoe BocnuTaHue, (OPMHUPOBAHHE  KYJbTYPbl  310POBbSI H
IMOLMOHAIBHOIO 0JIArONOY NS
TOTOBHOCTBIO IPUMEHSATh MATEMATUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBBA,
BEJICHUS 3J0POBOro 00pa3za >KM3HW (3J0pOBOE MUTAHUE, COATTAHCHUPOBAHHBINA DPEKUAM
3aHATUH U OTABIXA, PErYJsIpHAs (PU3NUECKAsI AaKTUBHOCTH ), CPOPMUPOBAHHOCTHEO HABBIKA
peduieKCHH, TPU3HAHKMEM CBOETO IMpaBa HAa OWIMOKY M TAKOro >K€ MpaBa APYroro
YeIOBEKA,

7) 3K0JI0rHYecKoe BOCIUTAHUE:

OpMEHTAIMEe HA TPUMEHEHUE MATEMATHMUECKUX 3HAHWM JUIs pELIeHMs 3a/auB
00JIaCTH COXPAHHOCTH OKPY KAIOIEH Cpe/ibl, MIAaHUPOBAHUS MOCTYNKOB U OLEHKH UX
BO3MOSKHBIX TIOCJICACTBMMA JJIsi OKpY’KalOUIeH CpeAbl, OCO3HAHUEM TIJI0OATBHOTO
XapakTepa SKOJOTMUECKUX MPoOaeM U MyTeH UX pelICHus;

8) apanTanus K N3MEHSIIOIUMCS YCJI0BUSIM COLMAJIBLHOI M PUPOAHOIi Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSIX HEOMPEACTEHHOCTH, MOBBILICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4YEPE3 MPAKTUYECKYHO ACATEBHOCTh, B TOM YHCIE YMEHHE
YUUTBCS Y OPYTHX JOAEH, NpuoOpeTaTh B COBMECTHOM NEATEIBHOCTH HOBBIC 3HAHMS,
HABBIKM U KOMIIETEHIIMN U3 OMbITA IPYTHUX;

HEOOXOMMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHUI, B TOM 4YHCIE (HOPMYIHPOBATH
UJCH, TIOHATHS, TAMIOTE3bl 00 0OBEKTAX U SBJIECHUSAX, B TOM YUCIIEC PAHEE HE U3BECTHBIX,
0CO3HaBaTh NE(PULIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIAHUPOBATH CBOE
Pa3BUTHE;

CIIOCOOHOCTBI0 OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIPUHMMATH CTPECCOBYIO
CUTYaLMIO KaK BbI30B, TPEOYIOIIMNA KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMBbIEC PEILECHUS
W ICHCTBUS, (POPMYJIMPOBATH U OLEHUBATH PUCKHU U MOCIIEICTBUS, (POPMUPOBATH OIIBIT.

METANIPEJIMETHBIE PE3YJIBTATBI

B pesynbTare 0CBOCHMS MPOrpaMMBbI [0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus y 00y4aromerocss OyayT cpOpMUPOBAHBI METANPEAMETHBIC PE3YJIbTATHI,
XapaKTEPU3YIOIIUECS OBJAJACHUEM YHUBEPCALHBIMUA MMO3HABATEIBLHBIMU JICHCTBUSAMM,
VHUBEPCATbHBIMA ~ KOMMYHUKATHBHBIMH  JCHCTBMSMHM M YHHMBEpPCAJIbHBIMHU
PETYJIATUBHBIMM JTCHCTBUSMHU.

ITo3naBare/ibHbIe YHHBepcAJIbHBbIE YUeOHbIE AeiicTBHSA
ba3oBble joruyeckue AeicTBU:

BBISIBJISITh M XAPAKTEPHU30BATh CYIICCTBEHHbIE MPU3HAKM MaTeMaTHYECKUX
OOBEKTOB, MOHSATHHA, OTHOLICHWHA MEXAY MOHATHUSAMH, (POPMYIMPOBATH ONPEACTCHUS
NOHSATHN, YCTAHABIIMBATh CYIICCTBCHHBIM NPH3HAK KIacCH(PUKALMK, OCHOBAHWS AJIs
0000LIEHHS W CPABHEHUS, KPUTEPUH MMPOBOJMMOTO aHAJIN34,

BOCIPUHUMATh, (POPMYJIMPOBATH U TPEOOPA30BBIBATE CYKACHHS: YTBEPAUTEIBHBIC



Y OTPHULIATEIBHBIE, €IMHUYHBIE, YACTHBIC H OOLIKE, YCIOBHBIC,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTHBOPCUMSB
(akTax, [OaHHBIX, HAOMIOJCHUSX M YTBEPKACHUSX, Npeiaratb KPUTCPUHAJIS
BBISBJICHHS 3aKOHOMEPHOCTENA U TPOTHBOPEUNA;

JIENIATh BBIBOJIBI C HCITOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIFOUECHUH, YMO3aKIOYECHUH 110 aHATOTHH;

pa3bMpaTe 10Ka3areiabCTBA MATEMATUYECKUX YTBEPXKACHHUNA  (OPSAMBIE W OT
POTUBHOTO), IPOBOANTH CaMOCTOSITENIBHO HECIIOKHBIE JI0Ka3aTenbCTBa
MaTeMaTHYeCKUX (DaKTOB, BBICTPAMBATh APTYMEHTALMIO, MPUBOJWTH TPUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

BBIOMpaTh cnoco0 penieHus y4eOHOH 3a1a4i (CPaBHUBATh HECKOJIBKO BAPUAHTOB
peleHus, BEIOMpaTh Hanbosee NOIXOIAMMNA ¢ YUETOM CAMOCTOSTENBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBblie HcclienoBaTeIbCKUe TeiiCTBHS:

UCIOJIb30BaTh BOMPOCHI KAk HMCCIECIOBATCIbCKMM  MHCTPYMEHT  TIO3HAHMS,
(dbopMynupoBaTh BOMPOCH], (GUKCUPYIOIINAE MPOTUBOPEUHE, MPOOTIEMY, CaMOCTOATEIBHO
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (OPMHUPOBATH THIOTE3Y, apTYMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHUE,

MPOBOAMTH MO CAMOCTOSATEIBHO COCTABICHHOMY TJIaHY HECIIOXKHBIN IKCIIEPUMEHT,
HEOOJIBIIOE UCCIICTOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEN MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN OOBEKTOB MEKTY COOOIA;

CaMOCTOSTENbHO  (POPMYJIMPOBATh OOOOIIEHUST W BBIBOJABI 1O PE3yJIbTaTam
MPOBEAEHHOTO HAOMIOICHHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOMYYECHHBIX
PE3YABTATOB, BEIBOJIOB U O000IICHHIA;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKe BBIABUraTh
MPENONIOKEHUS O €70 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITh ~ HENOCTATOYHOCTH M M30BITOYHOCTH  MH(POPMALMM, JAHHBIX,
HEOOXOMMBIX JUISl PELICHHUS 331a4H;

BBIOMpAaTh,  AHAIM3UPOBATh,  CUCTEMATH3UPOBATh M HMHTEPIPETHPOBATH
WH(OPMALMIO Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS,

BBIOMpaTh (OPMY MPEACTABIEHUS MHPOPMALMHN W HJUTFOCTPUPOBATH PEILIAEMBIC
3a/1a4M CXeMaMU, JuarpaMmMamMu, HHOHM rpagykoil 1 nX KOMOMHALUAMMY,

OLICHMBATh HAAEKHOCTE MHPOPMALMK N0 KPUTEPHUAM, MPEUIOKCHHBIM YUUTEIEM
WK C(POPMYITHPOBAHHBIM CaAMOCTOSATENBHO.

KomMmyHnkaTuBHBbIC YHHBEpCAJbHbIC yY4eOHbIC qeiicTBHSA:

BOCIPUHUMATE M (POPMYJIMPOBATH CYXXACHHS B COOTBETCTBHH C YCIOBHSIMH H
HesiMA OOIIEHHS, SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
¥ TMCbMEHHBIX TEKCTAX, aBaTh MOSCHEHHS 110 X0y PEIICHHUS 3a1a4i, KOMMEHTHPOBATh



NOJTyYEHHBINA PE3YyJIbTAT,

B XoAc OOCYKIEHWs 3aJaBaThb BONPOCHI MO CYIIECTBY OOCYXXAAEMOH TEMBI,
npoOJIEMBI, PEIAEMOM 3a1a4uM, BBICKA3bIBATh MJICH, HALICTICHHBIE HA MOMCK PELICHHS,
COMOCTABJIATh CBOM CYXXKICHHS C CYXICHHSIMH JPYTMX YYAaCTHUKOB JHAJOra,
OOHapy>XMBaTh Pa3jIMuME U CXOJCTBO MO3ULUH, B KOPPEKTHOH Gopme (PopMyTupoBaTh
Pa3HOIIIACHs, CBOM BO3PAKEHUS,

OPEICTABIATh PE3YJIbTAThl PELICHHS 3a7a4d, SKCIEPUMEHTA, HWCCIEA0BaHUS,
NPOEKTa, CAMOCTOATENBHO BbIOMpaTh (HOpPMAT BBICTYIUICHUS C YYETOM 3ajJady
NPE3EHTALMHA U OCOOCHHOCTEN ay IMTOPHH;

NOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOM W MHINBU Y ATbHOM PabOTHI
NPH PELICHUN YUYEOHBIX MAaTEMATHUYECCKHX 3a/a4,

OPUHUMATh [Eb COBMECTHOW JEATENIBHOCTH, IUIAHUPOBATH OPraHU3aluio
COBMECTHOM paboThI, pacnpenensaTh BUAbl padoT, JOrOBApUBATHLCS, OOCYKIaTh MPOLIECC
U Pe3yJIbTaT padoThl, 00001IaTh MHCHHS HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B TPynmnoBbiX (opmax padoTel (00CykIcHUs, OOMEH MHEHUSIMM,
MO3TOBBIE IITYPMBI U APYTHUE), BHIIOJIHATE CBOK) YACTh pad0Thl U KOOPAHMHUPOBATH CBOU
JCUCTBHSI C APYTUMHU YWICHAMH KOMaH/bI, OLCHUBATh KAYECTBO CBOEIO BKJIAAa B OOIIMNA
OPOAYKT MO KPUTEPHSIM, CHPOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasitTuBHbIe YHHBepca/ibHbIE Y4eOHbIe elcTBHA
Camoopranusanusi:

CaMOCTOSITENIbHO COCTABJISATh TUIAH, aJITOPUTM PELICHUS 3aJa4d (MM €ro 4acThb),
BbIOMpaTh CHOCO0 pEHICHHS C YYETOM MMEIOLIMXCA PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEHM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHUN € YUYETOM
HOBOW MH(popManuu.

CaMOKOHTPOJIb:

BJIQJETh CNOCO0AMM CAMOMNPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3yJipTara
pELICHUs] MaTEMAaTHYECKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH NpPW PEUICHUM 33a4M,
BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMJICHHBIX
OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3yJbTaTa MACATEIBHOCTH TOCTABICHHOW WENH W
YCIIOBUSIM, OOBSICHATh MPUYMHBI AOCTHXKCHHS WIA HEAOCTH)KCHUS LENN, HAXOJIUTh
OMUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY .

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE PE3YJIBTATEI OCBOCHUS MPOIPAMMBI [0 MATEMATHKE MPEACTABIICHBI T10
rogam oOy4YeHUsl B CAEAYIOIIMX Pa3eiiax MPOrpaMMbl B PAMKaX OTACIBHBIX yUYEOHBIX
KypCOB: B 5—6 knaccax — Kypca «Maremaruka», B 7-9 kiiaccax — KypcoB «Anredpay,
«I"eomeTpusy, «BepOoATHOCTb U CTATUCTUKAY .



®OEJAEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HOACHUTEJIBHAA 3AIIMCKA

[IpuopuTeTHBIMU LENAMU  OOYYEHUSI MareMarhuke B S5—6 Kiaccax SsIBISFOTCS:
OPOJOKEHAE (POPMUPOBAHUS OCHOBHBIX MATEMATMYECKMX TMOHATHI (4MCTIO,
BCIIMYMHA, TeoMeTpuYecKkas (¢urypa), 00€CICUMBAOINUX NPEEMCTBEHHOCTh U

NEPCIIEKTUBHOCTh MATEMATHYECKOTO 00pa3oBaHusl 00y YarOIIMXCS,

Pa3BUTHE WHTEIUICKTYAIBHBIX K TBOPYECKMX CHOCOOHOCTEH OO0yuarommxcs,
NO3HABATENIbHON AKTMBHOCTH, MCCIEAOBATEIBCKUX YMEHWM, MHTEpPEca K M3YYCHHUIO
MaTEMaTHKH,

NOJABEACHUE OOYYAIIMXCS Ha AOCTYMHOM JUIsi HUX YPOBHE K OCO3HAHWIO
B3aMMOCBS3M MAaTEMATUKH U OKPYKAKOLIETO MUPA,;

(opmupoBaHue (HYHKUMOHAIBHOM MAaTE€MaTU4YeCKOW T'PAMOTHOCTH. YMECHUS
pacro3HaBaTh MATEMATHYECKUE OOBEKTHI B PEANbHBIX JKU3HCHHBIX CUTYyalMsX,
NPUMEHATh OCBOCHHBIE YMEHUsS AJI PEIICHUS NPAKTHKO-OPUECHTUPOBAHHBIX 33144,
UHTEPIPETUPOBATh MMOJIyYECHHBIE PE3YJbTaThl M OLICHWBATh WX HA COOTBETCTBUE
[MPAKTUYECKON CUTYAaLUN.

OCHOBHBIE JIMHUM COJACPKAHMS Kypca MaTeMaruku B 5-6 Kjaccax —
apu(pMeTnyeCKass I TEOMETPUYECKAsl, KOTOPBIE PA3BUBAKOTCS MApPAJICIIbHO, KAXKIAsiB
COOTBETCTBUM C COOCTBEHHON JIOTMKOH, OJHAKO, HE HE3aBMCHMO OJHA OT APYroii,a B
TECHOM KOHTAKTE W B3aUMOACHCTBMM. Takke B Kypce MaTEMAaTHKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAMU aIreOpbl U OMUCATEIbHONW CTATUCTHKH.

H3yueHne apumeTndyeckoro mMarepuajla HauyMHACTCd CO CUCTEMATH3alMH |
Pa3BUTHS 3HAHUH O HATYPAJIBHBIX YKCIIAX, TOJYUYEHHBIX HA YPOBHE HAYAJIBHOTO OOLIEro
oOpazoBanus. [Ipy 3TOM COBEpIICHCTBOBAHWE BBIYMCIMTEIBHON TEXHUKH U
(OpPMUPOBAHME HOBBIX TEOPETHUYECKMX 3HAHW  COYETAEeTCs C  Pa3BUTHUEM
BBIYMCITUTEIIBHOM KYJbTYPbl, B YAaCTHOCTH C OOYyYECHHMEM MPOCTECHIINM NpuéMam
OPUKUAKA W OLUEHKWA PE3yJIbTaTOB BBIUMCICHHNA. W3yueHWe HaTypaldbHBIX YHCEN
IPOJOIKACTCS B O KJIACCE 3HAKOMCTBOM C HAYAJIbHBIMUA NOHITASIMH TEOPUH TETUMOCTH.

Hauaso n3yueHust 0OObIKHOBEHHBIX U IECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. 3T0
NEPBBIA ATl B OCBOCHUH APOOCH, KOT/IA MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UCSIMH,
NOHATUSMHA TEMBL. [IpH 3TOM paccMOTpeHue OOBIKHOBEHHBIX APOOECH B MOJHOM 00BEME

OPEIIECTBYET U3YUYEHUIO JECATUYHBIX APOOECH, UTO LENECO00Pa3HO C TOUKH 3PCHHS

JIOTUKW M3JI0KCHHS YMCIOBOHM JIMHUM, KOTJA MPAaBWIA ACHCTBUIA C ACCATUYHBIMA
ApoOsIMM MOKHO OOOCHOBATh YK€ M3BECTHBIMU AJTOPHUTMAMHM BBITOJHEHUS NEHCTBHIA

C OOBIKHOBEHHBIMU JPOOSMU. 3HAKOMCTBO C JECATUYHBIMU APOOSIMH PACHIUPUT

BO3MOKHOCTH JJIs MIOHUMAaHKs 00yYarOMMUCS MPUKIAIHOTO TPUMEHEHUST HOBOM
3aMACH MPU W3YYCHHUH APYTUX MPEAMETOB W NPH MPAKTUYECKOM HCIOIb30BAHUH.

K 6 knaccy OTHECEH BTOPOI 3Tall B M3yUYECHUU TPOOEH, II€ MPOUCXOIUT
COBEPIICHCTBOBAHME HABBIKOB CPABHEHUS M IPE0OpazoBaHus ApoOeii, OCBOCHUE HOBBIX
BBIYHCITUTENBHBIX AITOPATMOB, OTTAYMBAHUE TEXHUKW BBIYMCIICHUH, B TOM YHUCIIE

10



3HAUEHWI BBIPAKEHWHA, coAcpXallux M OOBIKHOBEHHBIE, M JACCATHYHBIC JPOOH,
YCTaHOBJICHHE CBSI3EH MEXKIYy HUMH, PACCMOTPEHHE MPUEMOB PELICHHMS 3a7a4 Ha APOOH.
B Hauaste 6 ki1acca npoOMCXOAUT 3HAKOMCTBO C TOHSITHEM MTPOLIEHTA.

OCOOEHHOCTBIO M3y YEHH S TIOJIOKUATENTBHBIX M OTPALIATENBHBIX YMCEN SBJISIETCS TO, UTO
OHH TaKe MOTYT PaCCMaTPUBATLCS B HECKOJIBKO 3TAanoB. B 6 Kilacce B HaYaJIe U3y4CHUs
TeMbI «] [OTOKUTENBHBIE M OTPULIATENBHBIEC YACIIA» BhIACHIECTCS moAareMa «lLlenbie uncnay,
B PaMKaxX KOTOPOH 3HAKOMCTBO C OTPULATCIIbHBIMM YHCIAMU W JACHCTBHIMHC
NOJIO’KUTEIBHBIMU M OTPULATENTHBIMA YHCIAMU TIPOUCXOUT HA OCHOBE COJIEPKATENBHOTO
MOJIX0/1a. 3TO MO3BOJISET HA TOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIMXCS MPAKTHYECKH
CO BCEMHU OCHOBHBIMU TMOHSTHUSMH TEMbI, B TOM YUCJI€ U C MpaBWJIaMH 3HAKOB MPU
BBIMTOJIHEHUM apU(IMETUUECKUX JACHCTBUA. M3yueHue palMOHAIBHBIX YHMCENl HA 3TOM HE
3aKOHYMTCS, a OyJeT MPOJODKEHO B Kypee anreOpbl 7 Kjacca.

[Ipn oOyueHWM PEIIEHUI0 TEKCTOBBIX 3a4a4 B 5—6 Kiaccax MCHONb3YKTCS
apupmeTrueckue npuémbl perieHus. [Ipu oTpaboTKE BEIYMCIUTENBHBIX HABBIKOB B 5—6
KJIACCAaX pacCMATPUBAKOTCS TEKCTOBBIE 33/1a4H CIEAYFOIIUX BUAOB: 33/1a4H HA IBUKECHHE,
HA YaCTH, HA IOKYTIKK, HAa Pa0OTy U TPOU3BOAUTEIBLHOCTb, HA MPOLICHTHI, HA OTHOILICHUS
u nponopuun. OOydaroIuecss 3HAKOMITCS ¢ MpUEMAMM PEIIEHUs 3a1ad nepedopom
BO3MOKHBIX BapUAHTOB, yyarcd padboTaTe ¢ MHPOPMALMEH, MPEACTABIEHHONH B Gopme
TAOJIMIL WA JTUarpamM.

B mporpamme yueOHOro kypca «Maremarnkay NpeayCMOTPEHO (POpPMHpPOBAHHE
NPONEACBTHUECKUX anreOpandyecKuX MPEACTaBICHUH. BykBa Kak CHMBOJI HEKOTOPOTO
YHC/ia B 3aBUCUMOCTH OT MAaTreMAaTHYECKOTO KOHTEKCTa BBOAMTCA TOCTEMEHHO.
BykBeHHass CHMBOJMKA IIAPOKO HCIOJB3YETCS MPEKIAE BCETO s 3amucu OOHIMX
YTBEPXKACHUH U IPEUIOKEHUH, (POPMYJI, B YACTHOCTH JUTS BBIYUCTIEHUS] TEOMETPUUECKHUX
BEJINYMH, B KAYECTBE «3aMECTUTEISD YUCIIA.

B nporpamMe yueOHOro kypca «MaremaTukay NPEACTABICHA HAarmsaHAS
reOMETPHUS, HaNpaBICHHAs HA Pa3BUTHE OOPA3HOrO MBILUICHHS, MPOCTPAHCTBEHHOTO
BOOOPaKEHUs, N300pA3UTENBHBIX YMEHUI. DTO BaKHBIM 3Tal B U3YYEHUH F€OMETPUH,
KOTOPBIA  OCYLIECTBIIIETCS HA HAMIIJIHO-MPAKTUYECKOM  YPOBHE, OMHUPAETCSHA
HarmsgHO-00pa3Hoe  MbIIUieHUME  o0ydaromuxcs.  bonpmias  pojss  OTBOIMTCS
NPAKTUYECKOHN AEATENbHOCTH, ONBITY, 3KCIIEPUMEHTY, MOACTUPOBaHUI0. O0yUaronmecs
3HAKOMSITCS C TE€OMETPUUYECKUMHU (PUTYypaMu HA TMJIOCKOCTH W B MPOCTPAHCTBE, C HX
OPOCTEHIIMMIA  KOH(PHUIypanusiMu, ydarcss u300pakaTb MX Ha HEJIMHOBAHHOH U
KJIET4aToi Oymare, paccMaTpuBarOT MX MPOCTEHINNE CBOWCTBA. B mpouecce n3yyeHus
HATTIAHOW T€OMETPUM 3HAHUS, MOJYYCHHBIE OOYYAOIIMMHCS HA YPOBHE HAYAJIbHOTO
o0u1ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

CornacHo yueOHOMY IIaHy B 5—6 Kjaccax U3y4aeTcss MHTErPUPOBAHHBIA MPEAMET
«MaremaTuka», KOTOPbIA BKIIOYACT apU(PMETHUECKUHA Marepuall M HArJISIHYEO
TEOMETPHUIO, & TAKXKE MPONEACBTHUECKUE CBEACHUS W3 aIreOpbl, SJIEMEHTHI JIOTUKH W
Ha4Jajia ONMMCATEIbHON CTATUCTUKH.

OO01wee Yrceno 4acoB, PEKOMEHAOBAHHBIX [T M3YUEHHUS] MaTEMATUKH, — 340 4acoB:
B 5 kmacce — 170 yacoB (5 4acoB B HEZENIO), B 6 kiacce — 170 yacoB (5 4acoB B HENETIO).
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COAEPKAHUE OBYUYEHUA
S KJIACC

HarypaJjbHble 4nc/ia 4 HyJ1b

Harypansnoe wumcino. Psa nHarypameHbeix uwmcen. Yucno 0. WzoOpaxenue
HATYPAJIBbHBIX YHCET TOYKAMHU Ha KOOPAMHATHON (YHACIOBOH ) MPSMOHA.

[TosumonHass cucremMa cyuciaeHud. PuMckas Hymepanus Kak —[OpAMEP
HEIMO3UIMOHHON CUCTEMBI CUMCIIEHU. J(eCATHYHAsA CUCTEMA CUUCIICHUS.

CpaBHEHHE HATYPAIBHBIX YHCEI, CPABHEHUE HATYPAIBHBIX YHCEN C HYJIEM.
CrniocoOrl cpaBHeHUs. OKPYTJICHAE HATY PATTbHBIX YU CEN.

CnoskeHre HaTypPaIbHBIX YUCEN, CBOWCTBO HYJS NPH CIOXKEHUU. BrlunTanue kak
JeicTBrE, 0OpPaTHOE CIIOKCHUIO. YMHOXKEHUE HATyPaIbHBIX YMCEN, CBOWCTBA HYJS U
€AMHULI TpU yMHOXKEHUM. JlemeHne Kak JAeicTBHE, OOpaTHOE YMHOMKEHHIO.
KoMmoHeHThI 1eiicTBIH, CBA3b MEKAYy HUMU. [IpoBepka pe3yibrara apupmMeTHUIECKOrO
neicTBrs. llepeMecTUTENIBHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIOXKCHHS W
YMHOXEHUS, PACIPEACITUTENBHOE CBOMCTBO (3aKOH) YMHOKECHHUSI.

Hcnonb3oBanne OykB At 00O3HAUYEHUS! HEM3BECTHOIO KOMIIOHEHTA W 3aMUCH
CBOMCTB apu(hMETUUECCKUX TCHCTBUIA.

JlenuTenn U KpaTHbIE YKCIIa, Pas3sIoKEHUE Ha MHOXKUTENU. [IpocTeie U cocTaBHBIE
uyncna. [Ipuznakm nenumoctu Ha 2, 5, 10, 3, 9. JlesieHHE C OCTATKOM.

CreneHb ¢ HATYPAIBHBIM TOKA3aTeNneM. 3anuch YUCa B BUIEC CYMMBI PA3PsAHBIX
cllaracMelX.

UncnoBoe BBIpOKEHHE. BBIUKUCICHHE 3HAYECHUN YUCIOBBIX BBIPAKEHUN, MTOPAIOK
BBITIOITHEHUA JAevcTBUiA. Mcnosib30BaHWe NHpPU BBIYUCICHUAX IEPEMECTUTEIBHOIO W
COUYETATENTLHOTO CBOWCTB (3aKOHOB) CIJIOKEHUST M YMHOXKCHHS, PaCHpPEICIIUTEIBHOIO
CBOMCTBA YMHOKEHUSL.

Jpoou
[IpencraBienue o ApoOU Kak CrocoO€ 3amuch 4acTu BeMYUMHbBI. OOBIKHOBCHHBIE

npoOu. [lpaBunbHble W HEmpaBuibHBIE ApoOW. CMmemniaHHas ApoOb, MPEACTABICHUE
CMEIIAHHOW ApoOM B BUJE HEMPABUIBHOW NPOOM W BBIJACIICHUE LEJIOH YaCTH YMCIA
13 HempaBWIbHOW napodu. MzoOpakeHue ApoOedl TOUYKaMU Ha YUCIOBOW MPSIMOM.
OcHoBHOE cBoOMcTBO apoOu. CokpauieHue apodOeid. [IpuBeneHue apoOM K HOBOMY
3HaMeHarento. CpaBHEHHE TPOOEii.

CnoxxeHue W BBIUMTAHUE OPOOCH. YMHOXKEHME W JAENeHUE ApoOei, B3aMMHO-
oOparnble 1poou. HaxoxxaeHne 4acT LEI0ro U UEJIOro Mo €ro YacTH.

JlecaTuunas 3anuch JpoOeil. [lpeacraBieHue NecATUYHOM JpoOM B BHIE
OOBIKHOBEHHOH. M300pakeHre NECATUYHBIX APOOCH TOUYKAMM HA YMCIOBOH MPSMOIA.
CpaBHEHHUE NECATUUHBIX TPOOEH.

ApudmMerndeckue ACHCTBUS C NECATUUHBIMU APOOSMU. OKPYITIEHUE NECATUYHBIX
JpoOeEi.
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Pemenne TeKCTOBBIX 33124

PelieHne TEKCTOBBIX 3aa4 apu(h)METUUECKUM CHOCOOOM. PenieHue Joruyeckux
3a1a4. Penienue 3a1au nepeOOpoM BCEX BO3MOKHBIX BApUAHTOB. KIcmosib30BaHWE NpU
PELIECHUH 3a7a4 TaOJUIL U CXEM.

Pewenne 3amau, coaepkammux 3aBUCUMOCTH, CBI3BIBAIOLIUE BEIUYMHBI. CKOPOCTB,
BpEMSs, PACCTOSIHUE, LIE€HA, KOJMYECTBO, CTOMMOCTb. EJNMHULBI M3MEPEHUS. MACCHI,
00bEMA, [ICHBI, PACCTOSIHUS, BDEMEHHU, CKOPOCTH. CBSA3b MEKIY €AMHUIIAMU U3MEPCHUS
KQKIO0M BEJIMUYUHEI.

PeliieHre 0CHOBHBIX 3a71a4 Ha APOOH.

[IpencraBieHne TaHHBIX B BUJIEC TAOJIUIL, CTOJOYATHIX JUATPAMM.

Harnsiinas reomerpust

Harnsnneie npencraBieHuss 0 GUrypax Ha MJIOCKOCTH: TOYKA, MpsMas, OTPE3OK,
JIy4, YrOJI, JIOMaHast, MHOTOYTOJIbHUK, OKPY>KHOCTB, KpyT. YTOI. [IpAMOii, OCTPBIA, TYIIOH
Y Pa3BEPHYTHINA YTJIBL

JUIMHA OTpe3Ka, METPUYECKME E€IMHULBI JIMHBL. JUIMHA JIOMAHOW, NEPUMETP
MHOTOYTOJIbHUKA. I3MEPEHHE U TOCTPOEHUE YTTIOB C MOMOIIBI TPAHCIIOPTHUPA.

Harnsnaele mnpeacraBieHuss o0 (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
OPSIMOYTOJIBHUK, KBAAPAT, TPEYTOJIbHUK, O PABEHCTBE (PUTYP.

N3o0pakenue ¢Quryp, B TOM uumcie Ha Kkierdaroi Oymare. IloctpoeHue
KOH(QUTYpaUnii U3 YacTel NPsIMOi, OKPYKHOCTH HA HEJIMHOBAHHOM M KJIETYaTOi Oymare.
Hcnonbs30BaHue CBOMCTB CTOPOH W YITIOB MPSIMOYTOJIbHUKA, KBaApara.

[lmomane  mpsAMOYTOJIBHUKA U MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX U3
OPSIMOYTOJIBHAKOB, B TOM YHUCIIE PUTYP, M300pKEHHBIX HA KiieTyaToi Oymare. EquHuLbI
U3MEPEHUS ITOILAIMN.

Harnsinaele mpenctaBiaeHHs O MPOCTPAHCTBEHHBIX (QUrypax: MPAMOYTOJbHBIN
napauienenunesn, Ky0, MHOrorpanHuku. M300paskeHue mpocTelmx MHOTOTPAHHUKOB.
Pazéprku kyOa u mapaymenenuneaa. Co3aaHue MOJENIECH MHOTOTPAaHHUKOB (M3 OyMarw,
MPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

OOBEM TPSIMOYTOJIBHOTO Mapayesienuneaa, Kyoa. EquHALbI n3mMepeHust o0bEMa.

6 KVIACC

HarypajabHble ynciia

ApupmeTnueckue JIEHCTBUS € MHOTNO3HAYHBIMU HATYPAJIbHBIMM  YWCJIAMH.
UncnoBble BBIPAKECHHS, MOPSIOK ACHCTBHNA, UCNOIB30BaHUE CKOOOK. HMcmonbs3oBaHue
[IPH  BBIYMCIIEHUAX NEPEMECTUTEIIBHOTO W COYETATENIbHOIO CBOWCTB CIOXKEHUA H
YMHOKEHHSI, PACTIPEACIUTEIIBHOIO CBOMCTBA YMHOXKEHUA. OKPYIJIEHWE HATYpPAIbHBIX
YHCEIL.

Jlenurenu u KpaTHbIC YMCia, HanOOIbIINI 00U 1ETUTENh U HAMMEHbIIEE 00IIEe
KparHoe. /lenuMOocTh CyMMBI U POU3BEACHUS. [eJIEHHE C OCTaTKOM.
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JApoou
OObIKHOBEHHAs: JpOoOb, OCHOBHOE CBOWCTBO JpoOM, COKpalieHUue JIpoOei.

CpaBHeHHE U ynopsaouMBaHue ApoOeil. PemieHue 3amad Ha HAXOXKIACHUE YacTUOT
LEJIOTO | LIEJIOr0 MO €ro 4yacTh. J{poOHOe YrCo Kak pe3yabTar AcneHus. [pencraBieHue
JECATHYHOW JpoOM B BUAE OOBIKHOBEHHOW APOOM W BO3MOKHOCTH MPEICTABICHHS
OOBIKHOBEHHOH Ipo0OHU B BUJE NECATUYHOM. JleCATUUHBIC APOOU U METPUUYECKAsi CUCTEMA
Mep. ApUPMETHUECCKHE JACHCTBHS M YWCIOBBIE BBIPAKCHUIC OOBIKHOBEHHBIMH W
JOECATHYHBIMA TPOOSMH.

OtHomeHue. Jlenenue B JaHHOM OTHOWIEHUU. Macmtad, nponopuus. [ [puMeHenne
IIPOIIOPLINA IPU PEIIECHNAN 3a1a4.

[TonsiTie mpoueHTa. BblUMcClieHME MPOLEHTA OT BEIWMYHMHBI M BEIMYMHBI MO €€
OPOUEHTY. BbIpa)keHME NPOLEHTOB AECATHUHBIMH ApoOsmu. PemieHue 3amaunHa
OPOUEHTHL. BhIpa)KeHNE OTHOIIEHUS BEJIMYMH B MPOLICHTAX.

IHosoxuTeIbHBIC U OTPHLIATEIbHBIC YHC/IA

[TonoxureneHble W OTpuLAaTeNbHble uucia. Llemsle ymcna. Moaynnbe 4mcna,
reOMETPUYECKAs MHTEPIPETALMS MOAYJIs yuciia. M3o00paskeHne uncesn Ha KOOpAMHATHOH
npsMoi. UucimoBele MpOMEXyTKH. (CpaBHEHUE uucesl. Apu(pMETHUYECKUE IEHCTBUSIC
NOJIO’KUTENBHBIMU U OTPULIATENILHBIMH YUCIIAMU.

[IpssmoyronpHas cHCTEMA KOOPAMHAT Ha MJIOCKOCTH. KoOpAWHATHI TOYKH Ha
IUIOCKOCTH, abcuucca W opavHara. [loctpoeHne Touek W (PUryp Ha KOOPAWHATHOM
TUIOCKOCTH.

bykBeHHbIE BHIpAKEHUSA

[Ipumenenre OyKB Uil 3allMCA MATEMATHYECKUX BBIPAKCHUH M MPEATIOKEHUIA.
CpoiictBa apu(MeTHUECKMX JACHCTBHNA. DByKBEHHBIC BBIPQKCHHMS W YWCIIOBBIE
[TOACTAHOBKU. DYKBEHHBIE pAaBEHCTBA, HAXOXKIACHUE HEWU3BECTHOIO KOMIIOHEHTA.
dopmynsl, GOpMyJIEI TEPAMETPA W IUIOMAAM MPSAMOYTOJIBHHKA, KBajapaTra, oObEma
napajuienenunena u Kkyoa.

Pemenne TeKCTOBBIX 33124

PelieHne TEKCTOBBIX 3a7a4 apu(hMETUUECKUM CHOCOOOM. PelieHue Joruyeckux
3aj1a4. Pemenue 3a1a4 nepebopoM BCEX BO3MOKHBIX BAPHAHTOB.

Pewenne 3anay, coneprkalinx 3aBUCUMOCTH, CBA3BIBAOIINX BEJIUYUHBL. CKOPOCTh,
BPEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb, MPOU3BOIUTEBHOCTD, BPEMSI, 00BEM
paboThl. EAVHMIEI U3MEPEHHUS: MACChl, CTOMMOCTH, PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBsI3b MEXKy CIMHALIAMY U3MEPEHUS KAXKIOW BETUYUHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOLUCHUEM, MPOMOPLIMOHAIBHOCTHIO BEJIMYKH,
MPOLCHTAMHM;, PEIIEHUE OCHOBHBIX 3a]1a4 HAa TPOOU U MPOLICHTHI.

OueHka W TOpPUKUIKA, OKpyrjieHue pesyabrata. CocTaBjieHHE OyKBEHHBIX
BBIPOKECHUH I10 YCIIOBUIO 3a/1a4H.

[IpencraBiaeHue AaHHBIX € TOMOIIBK TaOmun u  auarpamm. Cronduarsie
JMarpaMMbl. YTEHUE U OCTPOCHUE. UTEHHE KPYTOBBIX AUATPAMM.
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Harnsiinas reomerpust

Harnsinaeie npeacraBiennst 0 purypax Ha MJIOCKOCTH: TOYKA, MpsMasi, OTPE3OK,
Jy4, YTOJI, JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTONBHUK, TPEYTOJbHUK, OKPY>KHOCT,
KpYT.

B3aumHoe pacnoyiokeHHe ABYX MPSMBIX HA IUIOCKOCTH, MAPAIJIENBHBIE MPSMBIC,
NEPIECHANKYJISIPHBIE TPsIMbIE. I3MepeHKe pacCTOSIHAN: MEKIY IByMsI TOUKAMH, OT TOUKH
JI0 TPSIMOM, IJTMHA MApLIPYTA HA KBAIPATHOM CETKE.

H3mepeHue © TNOCTPOCHHME YIJIOB C MOMOILIBKD TpaHcnoptupa. Buasl
TPEYTOJIBHUKOB. OCTPOYTOJIBHBIN, MPSIMOYTOJIbHBINA, TYMOYTOJIbHBIN, paBHOOCIPEHHBIH,
PABHOCTOPOHHMIA. YETBIPEXYTONBHUK, TPUMEPBI YETHIPEXYTOJIBHUKOB. [ [PSIMOYTOJIBHUK,
KBaJpaT: WCHOJb30BAHWUE CBOWCTB CTOPOH, YIJIOB, AMaroHaneil. M3oOpaxeHue
TrEOMETPUYECKUX (QUIyp HA HEIMHOBAHHOH OyMmare ¢ WMCHOJb30BAHUEM LMPKYJI,
JMHEHKH, YTOIBHHUKA, TpaHCHopTHpa. [locTpoeHus Ha KeTyaToil Oymare.

[Tepumerp MHOTOyrosbHuka. [loHsTHE TUIOAAM (QUIYPBI, €AMHUIBI U3MEPEHUS
wiomamy. [Ipubnuk€HHOE M3MEpeHUe Tomand GUryp, B TOM YMCJIE€ HA KBAJAPATHOU
cetke. [[pubmmxéHHOE N3MEPEHNE JITMHBI OKPY>KHOCTH, TUIOLIAIN KPYTa.

CuMMeTpHs: LIEHTpaJIbHAs, OCEBAsI U 3€PKaJlbHAsi CHMMETPHH.

[TocTpoeHHE CHMMETPHYHBIX (UTYP.

Harnsnaeie npeactapneHust 0 TPOCTPAHCTBEHHBIX (PUTypax: mapauieienumen, Kyo,
npu3Ma, NupaMuaa, KOHyC, DMIHHP, ap U chepa. M300paxkeHre NpOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, LIWJIMHAPA U KOHyca. CO31aHuE MOJETIEH
IPOCTPAHCTBEHHBIX PUTyp (M3 OyMaru, MpOBOJIOKH, MJIACTHUIIMHA U JPYTHX MATEPHATIOB ).

[Tondarue oObEMaA, eAVHMIBI U3MEpeHUs 00béMa. OOBEM MOPIMOYTOJBLHOTO
napajuienenunena, Kyoa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIC PE3yNbTaThl OCBOCHUS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B S Kjacce:

Yucs1a 1 BBIYHCICHUSA

[TorumaTe ¥ MpaBUIBHO yNOTPEOSATH TEPMHHBI, CBSI3aHHBIC C HATYPATbHBIMA
YHCJIaMH, OOBIKHOBEHHBIMH M JECITUYHBIMHA JPOOSIMH.

CpaBHuBaTh W yHNopsA0YMBATH HATYPAbHBIC YMCIIA, CPABHUBATH B MPOCTEHIINX
ClTy4astx OOBIKHOBEHHBIE TPOOH, NECATUYHBIE TPOOH.

COOTHOCHUTB TOUKY Ha KOOPAWHATHOH (YMCIIOBO# ) MPSAMOIA ¢ COOTBETCTBYIOIINM €i
YHUCIIOM M M300paXkaTh HATypaJIbHbIC YWCIa TOYKAMH HA KOOPAWHATHOW (YMCIIOBONA)
MIPAMOiA.

BeimonHate  apudmeTmdyeckue  ACHCTBUSL € HATypajJbHBIMH  YUCJIAMH,
C OOBIKHOBEHHBIMH POOSMH B MPOCTEHINMX CITyYasiX.

BBINOHATE TPOBEPKY, MPUKHUJIKY PE3YJIBTATa BBIUMCIICHHIA.

OKpymJIsITh HATYPAJIBHBIC YKCIIA.
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Penienue TeKCTOBBIX 33124

Pemiare TEKCTOBBIE 3amauu  apuPMETUUYECKUM CIOCOOOM W € TOMOIIBIO
OpPraHU30BaHHOIO KOHEYHOTO nepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Peware 3amauu, coaeprkaline 3aBUCUMOCTH, CBII3BIBAIOIIUE BEIMYUHBI. CKOPOCTh,
BpPEMsi, PaCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD.

Hcnonab30BaTh KpaTKUE 3amUCH, CXEMbI, TaOaWIbl, 000O3HAUYCHUS TMPU PEIICHUU
3a/1a4.

[Tosnb30BaTbCsl OCHOBHBIMU €IWHULIAMUA M3MEPEHUS. LIEHBI, MACChl, PaCCTOSHUSI,
BPEMEHH, CKOPOCTH, BBIPAXKATH OJIHUA €AUHULIBI BETUYUHBI YEPE3 APYTUE.

U3Bnekarb, aHaIM3UpPOBaTh, OIEHWBATh HHQPOPMALMIO, MPEACTABICHHYIO
B TaOJUIE, HA CTOJA0YATON TuarpaMMe, MHTEPIPETUPOBATH MPEACTABICHHBIE TAHHBIE,
MCIOJIb30BaTh JAHHBIC IPU PELICHUH 3a1a4.

Harnsiinas reomerpust

ITonmb30BaTbCs rEOMETPUYECKUMHU MOHATUAMM: TOYKA, IIPAMAs, OTPE3OK, Y4, YIOJI,
MHOTOYTOJIBHUK, OKPY)KHOCTb, KPYT.

[IpuBonuT, NpUMEPBl OOBEKTOB OKPYXKAMOIIETO MHUPA, HMEKOMMX (opMy
W3YYCHHBIX TEOMETPAUYECKUX (PUTYD.

Hcnonb30oBare TEPMUHOJIOTHIO, CBA3AHHYIO C VYIJIAMHU. BEpPIIMHA CTOPOHA,C
MHOTOYTOJIBHUKAMH: YIOJI, BEPILUMHA, CTOPOHA, AMAroHajab, ¢ OKPY)KHOCTBIO: Paauyc,
JUaMETP, LEHTP.

H300paxkaTe N3y4YeHHbIE TEOMETPUYECKHE (PUTYPBI HA HEJIMHOBAHHOW M KIIETYATOM
Oymare ¢ TOMOILBIO LIUPKYJISl U TMHEHKH.

HaxomuTh UIMHBL OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHUEM C MOMOILIBIO
JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOM JUTMHBL, CTPOUTH OKPY>KHOCTB 3aAaHHOTO paauyca.

Hcnonp3oBark CBOWCTBA CTOPOH W YITIOB NPIMOYIOJBHWKA, KBajapara Ui HX
ITOCTPOCHUSA, BBIYMCIIEHHS TUIOLAAN U IEPUMETPA.

Beluncnare nepuMeTp W IoWIaAb  KBaapaTa, NOPSAMOYTOJIBHHKA, (uUryp,
COCTaBJIEHHBIX U3 MPSAMOYTOJbHUKOB, B TOM YHCIE (PUTYP, H300PAKEHHBIX HA KJIIETYATON
oymare.

ITonmb30BaTbCcsl OCHOBHBIMU METPHYECKMMH €IMHHULIIAMU HM3MEPEHHUS JUIUHBI,
IUIOLIAN;, BBIPAKATH OJHU €IUHHULBI BETUYUHBI YEPE3 APYTHE.

Pacno3naBare mapajuienenunen, KyO, HCIONB30BaTh TEPMUHOJOTHIO: BEPLIMHA,
peOpo rpanb, U3MEPEHUSI, HAXOAUTh U3MEPEHUS MApaJUIEIeNUeaa, Kyoa.

Beruncnare 00béM  kyOa, mnapauienenunena Mo 3aJaHHBIM - U3MEPEHHSIM,
NOJIb30BATHCS CAMHULIAMU U3MEPEHUS 00BEMA.

Pemare HecnokHBIE 3a4a4yd  HA HM3MEPEHUE TEOMETPUYECKUX  BEIUYUHB
MPAKTUYECKUX CUTYaALUAX.
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[IpenmeTHbIC PE3ysbTaThl OCBOCHWS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 6 Kjacce:

Yucia v BbIMUCTICHUS

3HaTh M TNOHUMATh TEPMUHBI, CBS3AHHBIC C PA3NIMYHBIMKU BUJAMU YUCEN W
cnoco0aMu MX 3alKCH, NEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OAHOH ()OPMBI 3alKcCh
qyyciia K JPyrowu.

CpaBHUMBATh U yNOPSAA0OUMBATH LEJIBIE YMCIIA, OOBIKHOBEHHBIE U JECATHYHBIEC IPOOH,
CpaBHHUBATH YMCJIa OJHOI'0 U Pa3HBIX 3HAKOB.

BBINONHATE, coueTast yCTHBIE U MMCbMEHHBIE TPUEMBI, apu(PMETHYECKUE NCHCTBUS
C HATYPIbHBIMU M LEIBIMU YKMCIAMHU, OOBIKHOBEHHBIMH M JECATUYHBIMH APOOSIMH,
ITOJIO’KUTEIIEHBIMU A OTPUALIATEIBHBIMU YHCITAMH.

BBIKCIIATE 3HAYEHHUS YHUCIIOBBIX BBIPAKEHUH, BBINOJIHATHE NPUKUIKY U OLEHKY
pe3yabTaTa BBIYMCIICHHN, BBINOMHATHE MPeOOpPA30OBaHMsl YMCIIOBBIX BBIPAKEHUITHA
OCHOBE CBOMCTB apr(hMETUUECKUAX NCHCTBUH.

COOTHOCHTB TOYKY HA KOOPAWHATHOM MPAMON C COOTBETCTBYIOLIUM €l YMCIOM U
n300paXkaTh YMClIa TOYKAMU HA KOOPAMHATHON NPSIMOM, HAXOJAUTh MOJTYJIb YHCIIA.

COOTHOCHTH TOYKH B MPSIMOYIOJBHON CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOM
TOYKH.

OKpyIJISITh LENBIE YACHA U ACCATUYHBIC IPOOU, HAXOAUTH MPUOJIMKEHUS YUCEN.

YucnoBble 1 OyKBeHHbIE BbIPA:KEHHUSI

[Torumare W ynoTpeOasTh TEPMUHBI, CBA3AHHBIE C 3AACBIO CTEIEHW YHCIIA,
HAaXOAWTh KBAaApaT M KyO 4MCIA, BBIYUCIATH 3HAYCHHS] YHCIOBBIX BBIPAKEHUIA,
COJEPIKALIUX CTETICHH.

[Tonp30BaTbCs MPU3HAKAMH JECTUMOCTH, PACKIAABIBATH HATYPAJBHBIE YHUCIIA HA
MPOCTHIE MHOYKUTETH.

[Tonb3oBarbCst MacITAOOM, COCTABIIATH TPONOPLUUHN W OTHOLICHUSI.

Hcnonb3oBare OykBbl JUisi OOO3HAUEHUS YHCEN MPU 3AMKACH MATEMATHYECKUAX
BBIPAKEHUI, COCTABIATh OYKBEHHBIE BBIPAKCHUS W (POPMYJIbI, HAXOAWUTH 3HAYCHUS
OYKBEHHBIX BBIPOKECHHI, OCYIIECTBIISAS HEOOXOAUMBIE MMOACTAHOBKU U MPEOOPA30OBAHHSI.

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBLIX 33124

Pelrate MHOTOIIArOBBIE TEKCTOBBIC 3a1a4M apU(PMETHIECKAM CIOCOOOM.

Peware 3amaum, CBA3aHHBIE C OTHOLIECHUEM, IMPONMOPUAOHAIBHOCTBIO BEJIMYMH,
MPOLCHTAMHM, PEUIaTh TPU OCHOBHBIC 334X Ha APOOU U MPOLEHTHI.

Peware 3amauu, coaeprkaline 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBI. CKOPOCTh,
BPEMs, PACCTOSIHUE, LI€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOAUTEIIBHOCTh, BPEMH,
o0béMa paboThl, HCMHOIB3YsS AapUPMETUUECCKUE JEHCTBHUS, OILCHKY, HNPUKUIKY,
MOJIB30BATHCSA CAMHULIAMU U3MEPEHUS COOTBETCTBY FOLLIMX BEIUYUH.

CoctapiaTh OYKBEHHBIE BBIPAXKEHUS TI0 YCJIOBUIO 3aa4H.
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HzBaekats nHGOpMALIUIO, TPEACTARIEHHYIO B TAOJIMIIAX, HA JIMHEHHOH, cTON0YaTOM
WIM  KPYrOBOM  aMarpamMmax, WHTEPIPETUPOBATh  MPEACTABICHHBIE  JAHHBIC,
MCIIOB30BaTh JAHHBIE IPH PEILICHUH 3a1a4.

[IpeacraBnsate MHQOPMALMIO C TMOMOINBIO TAOMML, JIMHEWHOH W cTOoNOYaToi
Jarpamm.

Harnsiinasi reomerpust

[IpuBomnuThs TpUMEPHl OOBEKTOB OKPYXKAMIIEr0 MHUpPa, HMEOIMX (opmy
W3YYECHHBIX T€OMETPUYECCKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PABHBIX U
CUMMETPUYHBIX (QUTYP.

H300paxkate ¢ MOMOIIBIO LUPKYJIS, JIAHEHKH, TPAHCIIOPTAPA HA HETMHOBAHHOW 1
KJIETYaTOi Oymare HM3y4YeHHBIEC IMJIOCKHE F€OMETPUYECKUE (PUTYpBl U KOH(PHUrypanuw,
CUMMETPUYHBIE (PUTYPBHI.

[Tonb30BaTbCsi TEOMETPUYECKUMHU TMOHATHSIMH. PABEHCTBO (UIyp, CHMMETpPHS,
WCIIOJIB30BAaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHUMMETPHEN: OCh CHMMETPHHU, IEHTP
CHUMMETPHHN.

HaxoauTe BETUYUHEI YTJIOB U3MEPEHUEM € ITOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI
3aJaHHOW BEJIMYMHBI, ITOJIB30BATHCS MPH PELICHUH 3aa4d IpagyCHONM MEPO#l VYIVIOB,
pacIio3HaBaTh HA YePTEKaAX OCTPBINA, MPIMOM, Pa3BEPHYTHIA U TYIOHN YIJIBL

BpiunciiaTe  IMHY  JIOMAaHOW, TEPUMETP MHOIOYTOJBHUKA, IOJB30BATHCA
CAMHALIAMHA W3MEPECHUSA UITMHBI, BBIPAKATh OMHU €IWUHUILIBI U3MEPECHUS JUIMHBI 4YEpeE3
OpyTUe.

Haxomuth, HWCHONB3Yst YEPTEKHBIE WHCTPYMEHTHI, PACCTOSHUA. MEXKIY ABYMS
TOYKaMH, OT TOYKH J0 MPSAMOM, JUINHY IIyTH Ha KBAJAPATHOMN CETKE.

Beruncnare momane GUryp, COCTaBJICHHBIX U3 MPSAMOYTOJBHUKOB, UCIOIb30BATh
pa3OveHHe Ha NOPSIMOYIOJbHUKH, HA  paBHbIE  (UIYphl, JOCTPAMBAHHE 10
PAMOYTOJIBHUKA, IIOJb30BATECA OCHOBHBIMU CIMHUIAMHU M3MEPEHUS IUIOIIA/H,
BBIPpKATh OAHU €IVHULIBI NU3MEPEHUS TUIOIIAINA YePe3 APYTHE.

PacnozHaBate Ha MOJENSIX W M300pPOKCHUAX NHPaMUAy, KOHYC, LMJIMHAP,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPLIMHA, PEOPO, TpaHb, OCHOBAHKE, PA3BEPTKA.

Hzo0pakaTh Ha KileT4aTOl OyMare mpsiMOyroJIbHbIN Mapauieenume].

Berunciare 00bEM OPAMOYTOJNIBHOIO Mapayieenunena, Ky0a, NOJb30BaThCS
OCHOBHBIMH €TUHULIAMH HU3MEPEHUS 00bEMA,

Pemare HecnokHBIE 3aJa4dM  HA HAXOXKICHUE TEOMETPUYECKUX BEJIMYHH
B IIPAKTAYECKUX CUTYaALUAX.
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TEMATHYECKOE INTAHUPOBAHUE

S KUIACC
HammenoBanue pazaena |KosmyecTBo OcHOBHOE OCHOBHBIE BUJIbI IEATEILHOCTH 00y YArOIIUXCS
(TeMbI) Kypca 4acoB COJICPKaHUE
HatypanbHble ynca. 43 JlecsaTuunas Yurars, 3aNIHCHIBATH, CPABHUBATH HATYPAJIbHBIC YUCIIA,
JleiicTBHsI ¢ HATYPATBHBIMA CUCTEMA CUMCIICHUS. | MPeAIararb H 00Cy:KIaTh COCOObI YIIOPIA0YHBAHMS YUCEIT.

qUCJIaMH

Psn HatypanmbHBIX
YuCce.
HarypanbHslii psi.
Yucino 0.
HarypanesHble ynciia
Ha KOOPIAWHATHOMN
MIPSIMOTA.
CpaBHeHue,
OKpYIJIEHUE
HaTypaIbHbIX YUCEIL.
ApudpmeTrnueckue
JNEUCTBHS

C HATYpalIbHBIMH
yuciamu. CBOICTBA
HYJIS IIPU CII0KEHU T
Y YMHOKECHHH,
CBOWCTBA €AUHHULIEI
IPU YMHOKEHUH.

N300paxkaTb KOOPAMHATHYIO NPSAMYIO, 0TMEYaTh YUCIIA
TOYKAMHU HA KOOPAMHATHON NPAMO, HAXOAUTH KOOPAUHATHI
TOYKH.

HccnenoBars cBOMCTBAa HATYPAIBHOTO psaja, uncen O u 1
IIPU CJIOYKEHUU U YMHOXKEHHUH.

Hcnonb30BaTh NPaBUIIO OKPYTIICHUS HATY PATBHBIX YMCEN.
BomoansaTs apudpmernyeckue AeicTBUS C HATY PATBHBIMU
YUCJIAMH, BBIMUCJIATH 3HAYEHUS YU CIIOBBIX BBIPAKCHUMA

co ckoOKamu 1 0e3 CKOOOK.

3anuceIBaTh NPOU3BEACHHUE B BUIE CTEIICHU, YUTATh
CTEIECHHU, UCMOJIb30BATh TEPMHUHOJIOTHIO (OCHOBAHHE,
NOKA3aTelb), BHIYUCASITh 3HAYCHHS] CTCTICHEH.

BbInoHATH NPUKHAKY H OLEHKY 3HAYCHUI YHCIIOBBIX
BBIPDOKCHUN, PEAIAraTh H NPUMEHSITh NPUEMBbI IPOBEPKHU
BBIYUCJICHU .

Hcnonb30BaTh NpH BHIYHCJIEHUSX IEPEMECTUTENIBHOE U
COUYETATEIBHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeaeuTENIbHOE CBOMCTBO YMHOXKEHHNS, (pOpMYTHPOBATH
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[lepemecTuTenbHOE
M COYETATEIILHOE
CBOMCTBA CIIOKECHUS
Y YMHOXKECHU S,
pacrpeeIuTeIbHOE
CBOWMCTBO
YMHOKECHUH.
Jlenurenu u
KPaTHBIC YUCTIA,
Pa3JIOXKEHUE YUCa
HA MHO>KUTEJIH.
JleneHue

¢ octarkoM. [ IpocTteie
Y COCTABHBIC YHCIIA.
IIpu3Haku
JICIMMOCTH HA 2, 5,
10, 3, 9.

CreneHn ¢
HATYyPaAJIbHBIM
TOKAa3aTeIeM.
YHucnoBeie
BBIPKCHUS,
MTOPAIOK NEUCTBUI.
Pemmenne TeKCTOBBIX
3a/1a4 Ha BCE
apuPpMETHUYECCKUE




U NPUMEHSTH NPaBUJIa MPeoOPa30BAHUS YHCITOBBIX
BBIPKEHUI HA OCHOBE CBOMCTB apu(hPMETHUECCKUX ACHCTBHIA.
HccaenoBarh 4UCIIOBbIE 3aKOHOMEPHOCTH, BBIABHIaTh H
000CHOBBIBATH IMINOTE3bI, (POPMYIHPOBATH 0000LIEHUS H
BBIBO/bI 110 PE3YJIbTaTaM MMPOBEAEHHOIO UCCIICIOBAHUS.
DopMyJTHPOBATH ONIPEAeICHUS JCIIATENS U KPATHOTO,
HA3bIBATh [EJIUTENN U KPATHBIE YUCIIA, pACIIO3HABATH
IPOCTHIE U COCTABHBIE YHCIIA, (POPMYJTHPOBATH H
NMPUMEHSITh NPU3HAKH ICTMMOCTH HA 2, 3,5, 9, 10;
NPUMEHSTH aJITOPUTM PA3JI0KEHUS YHACIIA HA IIPOCTHIE
MHOKUATEIIN, HAXOAUTH OCTATKH OT JIECJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 HATypaJbHBIX YUCIIaX, IPUBOAUTH PUMEPHI U
KOHTPIIPUMEDEL, CTPOUTH BHICKA3BIBAHHUA U OTPULIAHUSA
BBICKA3bIBAHUI O CBOMCTBAX HATYPAJIBHBIX YHCEIL.
KoncTpyupoBars MaTeMaTu4eCKHe NMpeaiosKeHust

C MOMOIIBIO CBA30K «H», KUY, KECIH. .., TO...».

Pemath TEKCTOBBIE 3a0a4M apUPMETHUECKUM CIOCOOOM,
HCIOJIL30BATH 3aBUCHMOCTH MEXKTY BETUUMHAMU (CKOPOCTb,
BPEMSI, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTD | JIP. ):
AHAJM3UPOBATH U OCMBICIHBATH TEKCT 3aJ1a4H,
nepegopMyIHpPOBATh YCIOBHE, H3BJACKATH HEOOXOIMMbBIC
JAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXY BETUYUHAMU,
CTPOHTH JIOTHYECKYIO LIEMMOYKY PACCYKICHU.
MoaenupoBarh X0/ pELICHUS 3a0a4M C IOMOLIBIO PUCYHKA,
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JICHCTBUS,
Ha JBWKCHUE U
MOKY KA

CXEMBI, TAOJINIIBI.

IIpuBoanuTs, pa3déupath, OLEHUBATH PA3JINYHBIC PELICHMUS,
3aIKACH PEIIEHUH TEKCTOBBIX 3a/1a4.

Kpurnyeckn oneHnBaTh MOJTyYEHHBIH PE3yNbTaT,
OCYLIECTBJISATH CAMOKOHTPOJIb, TPOBEPSsi OTBET HA
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLIMOKH.

Pemars 3agaun ¢ NoMOIIBIO epedopa BCEX BO3MOKHBIX
BapUaHTOB.

3HAKOMHTBCS C HCTOPHUEH pa3BUTUS apU(PMETHKH

Harnsgnas reoMeTpust.
JIMHUY HA TOCKOCTU

12

Touka, npsimMas,
OTPE30K, JIyY.
JlomaHnas.
Hsmepenne 1muHbI
OTpe3Ka,
METPUYECKUE

€ IMHULIBI
WU3MEPEHUS JUIVHBL.

OKpy>KHOCTB U KPYT.

IIpakTiyeckas
pabota
«IlocTpoeHue y3opa
13 OKPY >KHOCTEN).
Yrou. IpsaMoi,
OCTPBIA, TYIION U
Pa3sBEPHYTHINA YIIBL.
Hsmepenune yrios.

Pacno3HaBaTh Ha 4epTekKaxX, PUCYHKAX, ONUCHIBATH,
UCITOJIB3Y Sl TEPMHUHOJIOTHIO, U H300Pa)KaTh C MOMOILIBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, Ty,
YT OJ1, JOMaHYH, OKPY>KHOCTb.

Pacno3naBarth, npuBOIUTH NPUMEPbI 00BEKTOB PEATTBHOTO
MUPa, UMEOIMX (POPMY U3YUYECHHBIX (PUTYDP, OLEHUBATH UX
JINHENHBIE PA3MEPHL.

Hcnonb30BaTh TMHEHKY U TPAHCITOPTAP KAK HHCTPYMEHTHI
JUTSI TIOCTPOCHHUS ¥ UBMEPEHHUS. U3MEPSATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJ714; CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, YTOJL,
3aIaHHOM BEJTMYMHBL, OTKJIAABIBATD LUPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPYXKHOCTh 34JaHHOTO Paanyca.
N3o0paxarh KOHPUTYpallui TEOMETPUIECKUX QUTYP

M3 OTPE3KOB, OKPYIKHOCTEM, UX YaCTel HA HETMHOBAHHOW U
KJIETYATOM OyMare; mpeaaaraTb, ONUCHIBATH U 00CYKAATh
Cnoco0bl, AJITOPATMBI TOCTPOCHUS.

Pacno3naBarhs u 1300pakaTb HA HEJIMHOBAHHOM U
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IIpakTiyeckas
pabota
«IlocTpoenue
VIJIOB»

KJIETYATOM OyMare mpsiMoOid, OCTPBIN, TYyNOM, pa3BEPHY THIN
VIJIbl, CPABHUBATD YIJIbL.

BbruucasiTs ITUHBI OTPE3KOB, JIOMAHBIX.

IlonnMaTh ¥ UCNO/Ib30BATH NPH PelICHUH 33124
3aBHCHMOCTH MEXY CIMHUIIAMH METPUYECKON CHCTEMBI
MEP; 3HAKOMHTBCSI C HEMETPUUYECCKMMH CUCTEMAMU MED;
BBIPAKATH JJIMHY B PA3JIMYHBIX CAMHUIIAX U3MEPCHHSI.
HccnenoBars Gurypsl 1 KOHPUTYpanuu, UCIOIb3Ys

U (POBBIE PECYPCHI

OOBIKHOBEHHBIEC TPOOH

48

HpoOs. [IpaBunbHbIE
U HETPaBUJIbHBIE
npo6u. OCHOBHOE
CBOICTBO ApOOH.
CpaBHeHnMe 1pobeil.
Cnoxenue n
BBIUMTAHUE
OOBIKHOBEHHBIX
npobeit. CmenianHas
IpoOb. YMHOKEHHE
U JICTICHUE
OOBIKHOBEHHBIX
IpoOeii; B3auMHO-
oOparHble 1poOH.
Pemenue TekcTOBBIX
3a/1a4, COACpIKaIIuX
npoOu. OCHOBHBIC

MopenupoBarth B rpaduueckoii, mpeaAMeTHOM popme,

C MOMOIIBI0 KOMIBIOTEPA NOHATHS U CBOWCTBA, CBA3AHHBIC

C OOBIKHOBEHHOM TPOOKIO.

YuraTth 1 3aUCHIBATH, CPABHUBATH OOBIKHOBEHHBIC APOOH,
npeniararb, 000CHOBBIBATH H 00CY:KAATH CNIOCOOBI
YHOPSAOUMBAHMS TPOOEH.

N300paxarb OOBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPIMHATHOM IIPSMOW; HCIIOJIB30BATh KOOPIUHATHY IO
OPSIMYEO JUTsl CPABHEHUST APOOCH.

DopMyJINPOBATH, 3ANIUCHIBATH C MOMOIIBLIO O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO!H ApOOH; HCMOJIB30BATH OCHOBHOE
CBOMCTBO ApoOM JTsi COKpAIIEHUs APOOEH 1 MPUBEACHHUS
JpoOH K HOBOMY 3HAMEHATEITIO.

IIpencraBasitb CMEIIAHHYO ApOOb B BUIE HEMPABUILHOMN 1
BBIICTIATH LIEIYI0 YaCTh YKACIIA U3 HEMPABUIIBHOMN IPOOH.
BeinosHaTs apudgmernyeckue AeiicTBus

¢ OOBIKHOBEHHBIMHU JPOOSIMH;, MPUMEHSITH CBOIiCTBA
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3a/1a44 Ha APOOH.
[TpumeneHne OyKB
JUTSL 3AMACH
MaTEMaTHYECKAX
BBIPOKECHUN U
MPEIOKEHAMN

apu(pMETUUECKUX ICHCTBHIA ISl pallMOHAIM3AUA
BBIYUCJICHU .

BbINOJHATH NPUKHAKY U OLEHKY PE3yIbTaTa BEIYUCIICHHUI;
npeaiaraTb U NPUMEHSTh NPUEMbI IPOBEPKU BHIYUCIICHUI.
IIpoBoauTH HCC/IeI0BaHMS CBOMCTB IpoOEH, onupasch

HA YHUCJIOBBIC SKCIEPUMEHTHI (B TOM YMCJIE€ ¢ TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOJKHBIC BICKA3bIBAHUS

0 IpOOSX, MPUBOIUTH NPUMEPHI U KOHTPIPUMEDHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUSI BLICKA3BIBAHUIA.

Pemars TeKCTOBBIE 3a/1a4M, COACpKAIIME TPOOHBIC JAHHBIE, U
3a7a4M Ha HAXOXKAEHME YaCTH LIETIOT0 M LEIOr0 MO €ro YacTH,
BbISIBJIATH HX CXOJACTBA H Pa3/IH4usl.

MoaenupoBarh X0 peLICHUS 3a0a4H C IOMOLIBIO PUCYHKA,
CXEMBI, TAOJIUIIHI.

IIpuBoauTs, pa3éupars, OUEHUBATH PA3JIMYHBIC PCIICHMUS,
3aIKACH PELIEHUN TEKCTOBBIX 3a1a4.

Kpurnveckn oneHUBATH MOJTYUYCHHBIA PE3YIIbTAT,
OCYILECTBJIATH CAMOKOHTPOJIb, IPOBEPSS OTBET

HA COOTBETCTBHE YCIIOBUIO, HAXOAUTH OLINOKH.
3HAKOMHTBCS C HCTOPHUEil pa3BUTUS apU(PMETHKH

Harnsgnas reoMeTpust.
MHOTOYTrOJIbHUKH

10

MHOTrOyroiapHUKH.
YUeTBIpEXYTONBHUK,
MPAMOYTOJIBHUK,
KBaJpar.
IIpakTiyeckas

OnuceiBaTh, HCMOJb3YsI TEPMHHOJIOTHIO, H300PaXKATH

C IIOMOUIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJICTIMPOBATh U3 OyMaru MHOTOYTOJbHUKH.

IIpuBoanTs npuMepbl OOBEKTOB PEATBHOTO MUPA, AMEKOIINAX
(hopMy MHOTOYTOJIBHHKA, MTPAMOYTOJIbHUKA, KBAAPATa,
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pabora
«IlocTpoeHue
MPAMOYTOJIbHUKA

C 3aIaHHBIMHA
CTOpPOHAMH

Ha HEJTMHOBAHHOMN
oymarey.
TpeyroabHuK.
[Inowane n
MEPUMETP
MPSAMOYTOJIbHUKA U
MHOT'OYTOJIBHUKOB,
COCTABJICHHBIX U3
MPSAMOYTOJIBHUKOB,
CIAUHHULLBI
U3MEPEHUS
TUTOIIA/IH.
[TepumeTp
MHOTOYTOJIbHUKA




TPEYTOJIbHAKA, OLEHNUBATH UX JINHEHHBIE Pa3MEPHI.
BeI4HCISATB: IEPUMETP TPEYTOIBHUKA, IPAMOYTOJIBHUKA,
MHOT'OYTOJIBHUKA, IUIOIAAb MPSIMOYTOJIbHIKA, KBagpara.
MN300paxkaTb OCTPOYTOJIBHBIE, IPIMOYTOIBHBIE U
TYIIOYTOJIBHBIE TPEYTOJIBHUKH.

CTpouTthb Ha HETMHOBAHHOM M KJIETYaTOl Oymare KBaapar u
MPAMOYTOJIBHHK C 3aJaHHBIMU JUIMHAMHI CTOPOH.
HccaenoBarh cBoOiicTBa IPAMOYTOJIBHUKA, KBAApaTa My TEM
AKCIEPUMEHTA, HAOMIOAEHUS, H3MEPEHUSI, MOJICTTHPOBAHHS,
CpaBHUBAThH CBOWCTBA KBaJpaTa 1 IIPAMOYTOJIbHUKA.
KoncTpyupoBars MaTeMaTu4eCKHe NMpeaiosKeHust

C MOMOLIBIO CBS30K «HEKOTOPBI», «Jr000i». Pacno3naBarb
VMCTUHHBIE U JIO)KHBIE BBICKA3bIBAHMSA O MHOTOYTOJIbHUKAX,
NMPHBOAUTE PHUMEPHI U KOHTPIIPUMEDEI.

HccaenoBars 3aBHCUMOCTD IJTOIAAA KBAJApara OT JIJIUHBL
€ro CTOPOHBL

Hcnonb3oBaTh cBOiCTBA KBaIPATHON CETKU JJIs TOCTPOCHUS
¢Guryp; pa3ouBaTh NPAMOYTOJIBHUK HA KBAJAPATHL,
TPEYTOJIbHUKH, COCTABJATH (QUTYPHI U3 KBAIPATOB U
OPSIMOYTOJIBHAKOB M HAXOAUTh UX IUIOIIA/b, pa30uBaTh
(urypbl Ha MPSAMOYTOJIBHUKM M KBAAPATHl U HAXOAUTh UX
IJI0IIAb.

Breipaxarb BeJIMUYHMHY IUIOLIAAN B PA3IMYHBIX €IUHALAX
U3MEPEHUS METPUUECKON CUCTEMBI MEDP, MOHUMATEH H
HCII0JIB30BATH 3aBHCHMOCTH MEXY METPUIECKUMU
€IMHALAMYA U3MEPEHUS TITOIHAIN.
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3HAKOMHUTBHCS ¢ IPUMepaMu PUMeHEHHUs TJI0MIAIN 1
NEPUMETPA B MPAKTUUYECKUX CUTyalusx. PemaTs 3a1a4u

13 peaJIbHOM >KM3HU, MPeJIaraTb H 00CY:KI1aTh pa3iniHble
CroCoO0bI PEUICHUS 3a1a4

JlecsaTuuHbie 1POOH

38

JlecaTidHas 3anucCh
npo6eii. CpaBHEHUE
JECATUYHBIX
JpoOEi.

JlericTBus

C IECSITUYHBIMHU
JTPOOSMHU.
Oxpyrnenue
JECATUYHBIX
JpoOEi.

Pemenue TekCTOBBIX
3a/1a4, CoIeprKallmux
npoOu. OCHOBHBIE
3a1a4M Ha JpooH

IIpencraBasiTh 1ECATUUHYIO APOOb B BUAEC OOBIKHOBEHHOM,
YHUTATh U 3aNHCHIBATH, CPABHUBATH JACCATHYHBIC IPOOH,
npeniararb, 000CHOBBIBATH H 00CY:KAATH CNIOCOOBI
YHOPSAAOUYMBAHUS IECATUYHBIX TPOOEiA.

N3o00paxarh necaTUUYHBIE TPOOH TOUKAMHU Ha KOOPAMHATHOM
MIPAMOiA.

BoISIBASITH CX0ACTBA M pa3aIu4us NPaBUIT ApU(PMETHIECKIX
JNEHCTBUI C HATYPATIbHBIMU YHACIAMU U JECATUYHBIMUA
IpoOsIMU, OOBICHAITH HX.

BoinoaHATs apudMeTHUECKnE ACHCTBUS C AECITUYHBIMA
Apo0sIMH;, BHINOJHSATH NPUKHIKY H OLEHKY pe3yjbTara
BBIYHACIICHUH.

IIpumensiTh cBoiicTBa apu(PMETUUECKUX NEHCTBUIA

JUTSl PAlMOHAIM3ALlMU BEIYMCIICHHA.

IIpuMeHSTH NPABWIO OKPYIJICHUSI ICCATUYHBIX APOOCH.
IIpoBoauTH MCCAEA0BAHNS CBOWCTB JECATUYHBIX APOOCH,
OTMUPAsICh HA YUCIIOBBIE SKCIICPUMEHTHI (B TOM YHCIIE

C MOMOIIBI0 KOMIBIOTEPA), BBIABUIATH THIOTE3bI U
OPUBOJUTH KX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIO’KHBIE BBICKA3bIBAHUS

0 ApoOsX, NPUBOAUTH NPUMEPBI U KOHTPIPUMEDPHI, CTPOUTH
BBICKA3BIBAHMS U OTPULIAHNUSI BBICKA3bIBAHUN.
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Pemats TeKCTOBBIE 3a1a4M, COAEPKAIME TPOOHBIC JAHHBIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 U LEIOro MO €ro YacTH,
BBISIBJISITH UX CXOJCTBA U PA3/JIHYHs.

MopaeupoBaTh X0/ PELICHUS 331a41 C TOMOIIBIO PUCYHKA,
cxeMbl, Tabimuel. llppBoanTh, pa3dnparb, OIEHUBATH
PA3JIMYHBIC PELICHUS, 3aIUCH PEIICHUANA TEKCTOBBIX 3a4a4.
OnepupoBatrb IpOOHBIMHA YHCIIAMH B PEATTbHBIX )KU3HEHHBIX
CUTYalUsIX.

Kputrnyecku oneHHBaTh NOJYUYECHHBINA PE3yJbTar,
OCYILECTBISATH CAMOKOHTPOJIb, TPOBEPSIst OTBET

HA COOTBETCTBHE YCIOBHIO, HAXOIUTh OLIMOKH.
3HAKOMHTBCS C HCTOPHUEil pa3BUTUS apU(PMETHKH

Harnsanas reoMeTpust.
Tena n purypsl
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
HzoOpaxkeHue
MHOTOTPAHHHKOB.
Mogaenun
NPOCTPAHCTBEHHBIX
TEIL.
IIpsaMOyTOJIBHBIH
napauieIenune],
Ky0. Pa3zépTku kyOa
Y TIapajuICICIHIE .
IIpakTiyeckas
pabora «Pa3BépTka
KyOa».

O0BEM KyOa,

Pacno3HaBaTh HAa YepTexKax, PUCYHKAX, B OKPYKAOIIEM
MHpe NpsIMOYTOJIbHBIA Mapajienenunen, Kyo,
MHOTOTPaHHUKH, OMUCHIBATH, HCMOJIb3YSl TEPMUHOJIOTHIO,
OLIEHUBATH JIMHEHHBIE Pa3MEPbI.

IIpuBoauTH NpUMeEPbI OOHLEKTOB PEATBHOTO MUPA, UMEIOLINX
(opMy MHOTOTPaHHUKA, MPSIMOYTOJILHOTO MAPAIIENICTIUAIIEA,
KyOa.

N300paxarsb KyO Ha KjeT4YaToli Oymare.

HccnenoBars cBoiicTBa Ky0a, MPSMOYTOJIbHOTO
napajuleIenune1a, MHOTOTPAHHUKOB, UCTIONB3YSI MOJEIIH.
Pacno3naBarh u n300paxars pa3BEPTKU KyOa u
napauienenuneaa. MoaeanpoBathb KyO U mapajuieenumne,
u3 OyMaru v Mpoyux MaTepruajgoB, 00bSCHIATDH COCO0
MOJICTTUPOBAHUSI.
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NPAMOYTOJIBHOTO
napauleenunesa

HaxoauTs u3MepeHus, BbIMHCISITH IJI01A/b TOBEPXHOCTH;
00BEM Ky0a, IPIMOYTOJIBHOTO MapauIENeUNENa;
HCCJIeI0BaTh 3aBHCHMOCTBL 00bEMa Ky0a OT JJIMHBI €70
pedpa, BHIABUTaTh H 000CHOBBIBATH FHIIOTE3Y.
HaOuroaaTh 1 IpOBOAUTH AHAJIOTHH MEKIY MOHATHIMHA
wionaam U 00bEMa, MEPUMETPA U MJIOIAAA TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIO’KHBIE BBICKA3bIBAHUS

0 MHOTOI'DAHHMKAX, NIPUBOAUTH NPHUMEPBI U KOHTPIIPAMEDHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHWIA.
Pemars 3aga4um U3 peaibHON JKU3HA

[ToBTOpEHUE 1 0000IEHNE

10

IToBTOpEHHue
OCHOBHBIX NOHIATHM
Y METOJOB Kypca

5 kiacca,
00001IIeHNE 3HAHUIH

BuI4uCcIsITh 3HAYEHUS BEIPOKEHUN, COACPIKALUX
HATYpPaAJIbHBIE YMCIIA, OOBIKHOBEHHBIE U ICCATUYHBIE TPOOH,
BBITIOJIHATE MPEe0OPa30BaHUS YMCEN.

BoiOuparts cnocod CpaBHCHUS YHCEIT, BBIYUCIICHUN,
NPUMEHSATh CBOICTBA apu(pMETUUECCKIX ACHCTBUIA

JUIS paliiOHAIN3al U BEIYUCIICHUH.

OcymecTBASTE CAMOKOHTPOJIb BBITIOJIHIEMBIX ICHCTBHNA U
CaMOIIPOBEPKY PE3YJIbTaTa BEIYUCIICHUMN.

Pemars 3a0a4m U3 peabHON )KU3HU, IPHUMEHATH
MaTeMaTH4YeCKHe 3HAHMA Ul pELICHU 3a0a4 U3 IPYyTHUX
y4€OHBIX MMPEAMETOB.

Pemare 3a1a4m pasHbIMH C10Cc00aMH, CPABHUBATD -
CroCco0BbI PELICHUS 331241, BBIOUPATH PALIHOHAJIbHBIH
crocod

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

170
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6 KIIACC

cko0oK. OKpyrieHue
HATyPaJIbHBIX YUCE.
JlenuTeny U KpaTHble
qycna, HanOoIbIIuii
001Ut AEINTEb U
HaMMEHbIIIEE 00IIIee
KPaTHOE.

JIeMMMOCTb CYMMBI 1
MPOU3BEICHUSI.
JleneHue

C OCTaTKOM.
Pemmenne TeKCTOBBIX
3aJa4

HaumenoBanue pasnena |Konmuectso OcHOBHOE OCHOBHBIE BUJIbI JIEATEILHOCTH 00y YarOIIUXCS
(TeMbl) Kypca 4acoB COJEPIKAHUE
HarypanbHble uncna 30 ApudpmeTHueckue BoinosHsaTs apudmernyeckue AeiicTBHSA ¢ MHOTO3HAYHBIMU
JCHCTBHS HATYpPAJIbHBIMHU YMCIAMH, HAXOAUTH 3HAYEHHS YU CIIOBBIX
C MHOT'O3HAYHbIMHU BBIPAKEHUI €O CKOOKaMH 1 0€3 CKOOOK; BBIYMCISATH
HATYpPaJIbHBIMU 3HAYCHHUSI BBIPAKEHUH, COACPIKAIUX CTETCHH.
yrcaamu. UncioBeie | BbINOJIHATH NPUKUAKY H OLEHKY 3HAYCHHIA YMCIIOBBIX
BBIPKEHMS, BBIPAKEHU, MPUMEHSATH NPUEMBI IPOBEPKHU PE3yJbTaTa.
NOPSAJOK ICHCTBUH, Hcnonb30BaTh NpU BHIYHCICHUSIX TIEPEMECTUTENBHOE U
UCTIOJIB30BAHUE COUYETATENBbHOE CBOMCTBA CIIO’KEHUS U YMHOXKCHHS,

pacnpeaeIuTENIbHOE CBOHCTBO YMHOKEHUSI OTHOCUTEILHO
CJIO>KECHHSI, CBOMCTBA apu(PMETHUECKUX ACHCTBHA.
HccnenoBarh 4nCIOBbIE 3aKOHOMEPHOCTH, POBOIUTH
YUCJIOBbIE SKCIIEPUMEHTBI, BBIABUTATH U 000CHOBBHIBATD
TUNOTE3bI.

@opMyJIMPOBATH ONPEACICHHS JCTUTENS U KPAaTHOTO,
HauOONBIIEro OOLIETO ACAUTENS 1 HAMMEHBLIETO O0IETo
KPaTHOT0, TPOCTOr0 U COCTABHOTO YKMCENT; HCIOJIB30BATh 3TH
MOHSATHS MPU PEUICHUM 3a/a4.

IIpuMeHSITH aJITOPUTMBI BEIYACIIEHUS HAMOOIBIIETO OOLIETO
JEIUTENS U HAMMEHBILETO 00IIETO KPATHOTO ABYX YMCEIL,
AJITOPUTM PA3JIO’KEHUS YACIIA HA TPOCTHIE MHOKUTEIH.
HcceaenoBarsb yClioBHS ACITUMOCTH HA 4 1 6.

HccnenoBarp, 00CyRaaTh, (pOPpMYJIHPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, TPOU3BEACHUS:
JIByX YCTHBIX YUCEJI, IBYX HCUETHBIX YUCTIC, YETHOTO U
HEUETHOT'O YUCEII.

HccaenoBars cBOiiCTBA IETUMOCTA CYMMBI U IIPOU3BEAEHUS
YUCEJL.

IIpuBoAUTH NpPUMeEPBI YUCET C 3aJaHHBIMU CBOWCTBAMH,
pacmno3HaBaTh BepHbI€ H HEBEPHbIE YTBEPIKACHUS

0 CBOMCTBAX 4YMCEII, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS
C MIOMOIIBIO KOHTPIIPUMEPOB.

KoncTpyupoBars MaTeMaTu4eCKHe NMPeIJI0KeHus

C IIOMOIIBIO CBA30K «W», «HAJIW», «ECIH..., TO...».

Pemiarb TEKCTOBBIE 3a1a4M, BKIFOYAOIIWE TOHATHS
JEIMMOCTH, apU(PMETUUECKIM CITOCOOOM, HCTIOJIB30BATh
nepedop BCEX BO3MOKHBIX BAPHAHTOB.

MoaenupoBarh X0 PEUICHUA 3a1a44 C TOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIHL.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3TMYHBIC PEILCHUS,
3aIIACH PELICHAN TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHuBaTh N0y YCHHBIN PE3YJIBTAT, HAXOAUTh
OIIUOKH, OCYILECTBIATH CAMOKOHTPOJIb, TPOBEPSS OTBET

Ha COOTBETCTBUE YCJIOBHIO

Harssaaas reomeTpus.
[ IpsiMBIE HA TIITOCKOCTH

IleprieH IUKYJISIpHBIE
MPSAMBIE.
[TapajuienbHbIe
MPSAMBIE.
Paccrosinue mexy

Pacno3naBarth Ha uepTekax, pUCyHKax Ciydau B3aMMHOTO
PACTIONOKEHUS IBYX MPSAMBIX.

N300paxath ¢ HOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

HA HETMHOBAHHOM M KJIETYATO OyMare Be MepeceKaroIuecs
OPsSIMBIE, IBE APAIIETBHBIC TPSAMBIC, CTPOUTH MPSIMY IO,
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JBYMSI TOUKAMHU,
OT TOYKH 10 MPAMO1A,
JUIMHA MapIipyra

Ha KBaJIPaTHOM CETKE

MIEPIEHIUKYJIIPHY IO JaHHOM.

IpuBoauTh NpUMeEpPHI NAPAIETBHOCTH U
MIEPIEHIUKYJIIPHOCTH MIPSAMBIX B IIPOCTPAHCTBE.
Pacno3sHaBaTs B MHOIOYTOJIBHUKAX MEPIIEHAUKYJISIPHBIE U
napajujienbHele CTOPOHBL. M300pamars MHOTOYTOJIBHUKH
C MapaJUICIIbHBIMA, EPIICHINKYIAPHBIMA CTOPOHAMH.
Haxoaurs paccTtossHue MEXKIY ABYMs TOYKAMH, OT TOYKH
JIO MIPSIMOM, JUTMHY IIyTH Ha KBAJAPATHOMN CETKE, B TOM YHCIIE
UCIOJIB3YS T (POBBIE PECYPCHI

J[pobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOICTBO Ap0o0dH,
COKpallleHue ApoOeii.
CpaBHeHUE H
yHOPSA0OYMBAHHE
poOeEi.
JlecsaTuunbie qpoOH
U METpUYecKas
CUCTEMA MED.
ApudpmeTHueckue
JNEUCTBUSA

¢ OOBIKHOBCHHBIMHU
U ICCATUYHBIMHU
JTPOOSMU.
OTHOIIEHUE.
JleneHue B JaHHOM

CpaBHHBATh U YHOPSA0YHUBATH IPOOU, BHIOMPATH COCO0
CpaBHEHUS APOOCH.

IlpeacTaBasiTh AECATUYHBIEC APOOU B BUJEC OOBIKHOBEHHBIX
IpoOeit 1 OOBIKHOBEHHBIC B BUJIE ICCITUYHBIX, HCMOJIb30BATH
IKBHBAJICHTHbBIE MPeACTABJIEHHUS] TPOOHBIX YUCEN MPU UX
CPaBHCHUH, MPHA BHIYUCICHUSX. MCMOB30BATH JECATUYHBIC
ApoOu mMpu NpeoOpPa30BAHNN BEIMYMH B METPUUYECKOMA
CUCTEME MED.

BeinosHaTs apudgmernyeckue aeiicTBus

C OOBIKHOBEHHBIMU U JIECATUYHBIMU JTPOOSIMH.

Bbrauc/siTh 3HAUCHUS BBIPAKEHUN, COAEPKAIINX
OOBIKHOBEHHBIE U ICCATUYHBIE IPOOH, BBITTOJIHSTh
npeoOpa3oBaHus 1poOei, BLIONPATH COCO0, MPUMEHSITH
cBoiicTBa apU(PMETHUECCKUX ICACTBUIM /TSl palioHATA3alMI
BBIYUCJICHU .

CocTaBasiTb OTHOUIEHUS U MTPONOPLIVH, HAXOAUTH
OTHOIICHKUE BEJIMYMH, ICJIATh BEJIMYAHY B JAHHOM
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OTHOLICHUH.
Macmra0,
MPOTIOPLMSL.
ITouaTHe nporeHra.
Beruncnenue
MPOLICHTA

OT BEJIMYMHBI U
BEJIMYMUHEI 110 €€
MPOLICHTY.

Pemenne TeKCTOBBIX
3a1a4, CoAepIKalumx
ApoOH ¥ TPOLIEHTHI.
IIpakTiyeckas
pabota «OTHOIICHHE
JUTUHBI OKPYKHOCTH
K €€ TuamMeTpy»

OTHOILICHUHY.
HaxoanTth 3xcnepuMeHTAJIbLHBIM MYTEM OTHOLIEHUE JIJTUHBI
OKPY>KHOCTH K €€ JUaMeTpy.

HNuaTepnpernpoBarh MacmTad KaKk OTHOLIEHUE BEJIMYMH,
HAXOAUTh MACIITa0 MIaHa, KAPThl U BBIYACISATH PACCTOSHHUS,
MCIOJIB3YSl MACIITa0.

OOBACHATB, UTO TAKOE MPOLEHT, YIOTPEOIATE 0OOPOTHI peUr
CO CJIOBOM «ITPOLICHTY. BpIpamaTh NPOLECHTHI B APOOSIX U
ApoOH B MPOLEHTAaX, OTHOIICHUE ABYX BEJIMYMH B MPOLICHTAX.
BbruucasiTe IPOUEHT OT YMCIIA U YHACTIO TIO €0 MPOLICHTY.
Okpyrasars ApoOU U MPOUEHTHI, HAXOAUTh TPUOJIUKEHUS
YHCETT.

Pemars 3aga4u Ha 4aCTH, MPOLIEHTHI, TPOMOPLHH,

Ha HAXOXJACHUE TPOOU (MPOLEHTA) OT BETUYHUHBI U BEJIMYUHBI
1o €€ 1poOu (MPOLEHTY ), APOOH (MPOLIEHTA), KOTOPbIi
COCTaBJISIET OJJHA BeTM4YKMHA OT Apyroi. llpuBoauTs,
pa30duparb, OEHUBATDH PA3JIMYHbIC PELICHUS, 3aTUCH
PELICHN TEKCTOBBIX 3a1a4.

N3BaexkaTs nHGopMaIUIO U3 TaOIWI] U TUArPaMM,
WHTEPNPETUPOBATH TAOJUYHBIC TAHHBIE,

OTNPEAETATH HAMOOJIBIIEE U HAUMEHBIIEE

U3 MPEACTABICHHBIX TAHHBIX

Harssaaas reomeTpus.
CummeTpus

OceBasg cuMmMeETpHUs.
LlenTpanbHas
CUMMETPHUSL.

Pacno3naBarth Ha yepTekax U M300PAKEHUAX, H300pakaTh
OT PYKH, CTPOMTH C MOMOIIBIO HHCTPYMEHTOB (PUTYPY
(OTPE30K, TOMAHYI0, TPEYTOJIBHUK, MPSMOYTOJIbHUK,
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[ToctpoeHue
CUMMETPUYHBIX
¢uryp.
IIpakTiyeckas
pabota «OceBas
CUMMETPHUSD».
Cummerpus

B POCTPAHCTBE

OKPY>KHOCTB ), CAMMETPUYHYIO JAHHOH OTHOCHTEBHO
[IPAMOM, TOUKH.

Haxoauth npumepbl CHMMETPUH B OKPY>KAFOILEM MUPE.
MopaenupoBathb 13 Oymaru 18e QUrypsl, CAMMETPHYHBIE
OTHOCHUTEJILHO IPSIMOK; KOHCTPYHPOBATH T€OMETPUUYECKUE
KOH(pUTypalyu, UCNoIb3ysl CBOMCTBO CUMMETPUH, B TOM
YHCIIE ¢ TOMOIIBIO IU(PPOBBIX PECYPCOB.

HccnenoBarhb CBOHCTBA M3YUYEHHBIX (DUTYD, CBSI3AHHBIE

C CUMMETPHEH, HCIOJIb3Y S SKCIIEPUMEHT, HAOIIFOICHUE,
MO/JIEIMPOBAHUE.

OO0G0CHOBBIBATB, ONPOBEPraTh C MOMOIIBK KOHTPIPUMEPOB
YTBEPKACHHUS O CAMMETPUU QUTYP

BripaskeHus ¢ OykBamu

[TpumeHeHne OyKB
JUIS 3aIACH
MaTEMaTUYECKUX
BBIPOKECHUN U
[IPEUTOKEHAN.
bykBeHHBIE
BBIPOKECHHUS U

YU CJIOBBIE
MOJICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXO0KJICHUE
HEU3BECTHOIO

Hcnonb3oBaTh OYKBBI AJ11 0003HAYCHHS YUCEN, TPU 3aTUCH
MaTEMATHYECKAX YTBEPKICHUH, COCTABIISITh OYKBEHHBIC
BBIPAKEHUS MO YCIOBUIO 331a4H.

HccnenoBarh HECIOKHBIE UM CIOBBIE 3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI [JI UX 3aIHCH.

BoruncasTs 4ncioBoe 3HaUCHUE OYKBEHHOTO BBIPAKECHUS
DU 3a1aHHBIX 3HAYCHUSX OYKB.

3anucbiBaTh (OPMYJIbI: IEPUMETPA U TUIOIATA
OPSIMOYTOJIBHHAKA, KBAIpaTa, JUIMHbBI OKPY>KHOCTH, TIJIOLIAAA
KPYra;, BbINOJIHSATH BHIYHCJICHHS 110 3TUM (POpMyJIaM.
CoctaBiasitb (POPMY.JIbl, BEIPAKAOIINAEC 3aBUCUMOCTH MEKTY
BEIIMYMHAMU. CKOPOCTh, BPEMSI, PACCTOSIHUE, LICHA,
KOJIMYECTBO, CTOMMOCTh;, TPOU3BOIUTEIILHOCTD, BPEMSI, 00BEM
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KOMOOHEHTA. paOOThI; BHIMOIHATH BEBIYUCICHUS [0 3TUM (POPMYJIaM.
DopMyJIBI HaxoanTh HEU3BECTHBIM KOMIIOHEHT apU(PMETHIECKOTO
JICUCTBUS
Harnsigaast reoMmeTpusi. 14 UeThIpEXYTOIBHUK, N300paxaTh Ha HETMHOBAHHOM W KJieTYaToi Oymare
Durypsl Ha MIOCKOCTU [IPUMEPHI C UCIMOJIB30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOIBHUKOB. | YETHIPEXYTOIBHUKHU C 3aJaHHBIMU CBONCTBAMHU.
[TpsaMOyTOJIBHUK, C NAPAIJIETILHBIMU, TIEPIICHANKYJISIPHBIMU, PABHBIMU

KBaJpar: CBONCTBA
CTOPOH, YTJIOB,
JUaroHajIeH.
H3mepeHnue yrios.
Buanl
TPEYTOJIBLHUKOB.
[TepumeTp
MHOI'OYTOJIBHUKA.
[Tnomane Gurypsl.
DopMyel
[epuMeTpa u
IO N
PAMOYTOJIbHUAKA.
[TpnOnumxEHHOE
U3MEPEHUE IUTOLATN
(uryp.
IIpakTiyeckas

CTOPOHAMHU, NMPSMBIMH YTJIAMH U JIP., PABHOOE APEHHBIN
TpeyroiabHuK. llpeamarars u 00Cy:KAaTh CIOCO0BI,
AJITOPUTMBI [TOCTPOEHUSL.

HccnenoBarh, HCMONIB3YS SKCIIEPUMEHT, HAOIOICHUE,
MOJCIIMPOBAHUE, CBOICTBA NPAMOYTOJIbHUKA, KBAIpaTa,
pa3OuBaTh Ha TPEYroJbHUKUA. O00CHOBBIBATH, ONPOBEPraTh
C MOMOLIBI0 KOHTPIPUMEPOB YTBEPHKACHUS

O IPSAMOYTOJIBHUKE, KBAIPATE, PACNO3HABATDL BEPHBIC U
HEBEPHBIC YTBEP)KACHUSL.

H3mepsTh U CTPOUTH C MTOMOILBI TPAHCIIOPTHPA YTJIbI,

B TOM YMCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbL,
PAaCNO3HABATH OCTPHIE, IPSAMBIE, TYIIBIE, PA3BEPHYTHIC YTIIbI.
Pacno3naBarh, H300pa:kaTh OCTPOYTOJIBHBIH, TPSIMO-
YTOJIBHBIN, TYNOYTOJbHBIA, pABHOOEIPEHHBIH,
PaBHOCTOPOHHUI TPEYTOJBHUKH.

BoeraucasaTs nepuMeTp MHOTOYTOJIbHUKA, MJTOIIA b
MHOTOYTOJIbHUKA Pa30MEHUEM HA MPSIMOYTOJIbHAKH,
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pabota «ILnomaap
KpyTra»

HA paBHbIE (PUTYPBL, UCTIOIB30BATH METPUUYECCKHUE €TMHHULIBI
U3MEPEHUS UTUHBI U TUTOLLAIH.

Hcnonb3oBars npudanKEéHHOE H3MEPEHHe IJIMH U
wionaci Ha KeTdyaroi Oymare, npuOImKEHHOE U3MEPEHHE
JUTMHBI OKPY>KHOCTH, TIJTOIIAAA KpyTa

[ lonoKuTENLHBIE U

OTPULATCIILHBIC YK CJIa

40

Llenbie uncna.
Monayne yncia,
rEOMETPUYECKAS
WHTEPIIPETANAS
MoayJisi. YACIIOBBIE
MTPOMEXKY TKH.
[TonoxxuTeNbHbIE U
OTPHLIATENBHBIC
yncaa. CpaBHEHUE
MTOJIOKUTETIBHBIX U
OTPHLIATENBHBIX

YU CEIL.
ApupmeTHueckue
JIEUCTBUSA

C MOJIOKUTETIBHBIMHU
U OTPULATCIIEHBIMA
YU CIIAMMU.

PenreHue TeKCTOBBIX
3aj1a4

IIpuBoaANTH NPUMEPBbI UCTIOJIB30BAHUS B PEATIBHOM KU3HU
MOJIOYKATEITLHBIX U OTPULIATEIIBHBIX YHUCEIT.

N300paxkarsb 1EIbIC YMCIIA, TTOJOKUTEIIBHBIC U
OTpHULIATENIBHBIE YACIIAa TOYKAMU HA YACIIOBON MIPAMOM,
HCIOJIb30BATH YUCIIOBYIO NIPAMYIO JUISL CPABHEHUS YHCEIL.
IIpumeHsTs NpaBUJIa CPABHEHHUS, YIIOPAAOYHBATH LIEIbIC
YyyClia, HAXOAUTH MOIYJIb YHACIIA.

DopMyJUPOBATH NPABUJIA BEIYUCIICHUS C IMOJIOKUTEITBHBIMA
Y OTPULIATEIbHBIMA YMCIIAMH, HAXOAUTH 3HAYECHUS

YU CJIOBBIX BBIPAKCHUMN, COEPIKAIUX TEUCTBUS

C TIOJIOYKATENBHBIMU U OTPULATEILHBIMU YA CIIAMH.
IIpumeHsTH CBOICTBA CIIOXKECHUS U YMHOXKEHUS

JUTs peoOpa3oBaHusi CYMM M MPOU3BEICHUN
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[IpencraBiicHUE JaHHBIX

[IpamoyronbHas
CUCTEMA KOOPAUHAT
HA TJIOCKOCTH.
Koopaunatel Touku
HA TUIOCKOCTH,
abcuucca v
OpAMHATA.
CronOuatsie 1
KPYTOBBIE
JMarpaMMal.
IIpakTiyeckas
pabora «IlocTpoeHue
arpaMmm.
Pemenue TekCTOBBIX
3a/1a4, CoepIKaInX
JTAHHbBIE,

OO0BSICHATH U WIJIIOCTPUPOBATH MOHSATHE NIPSIMOYTOJIBHOM
CUCTEMBI KOOPJAMHAT HA IJIOCKOCTH, UCIIOJIb30BAThH
TEPMUHOJIOTHUIO, CTPOUTH HA KOOPAUHATHOM MJIOCKOCTH
TOYKHU W (PUTYPHI MO 3aJaHHBIM KOOPJANHATAM, HAXOAUTh
KOOPJHMHATHI TOUEK.

Yurarh cTOA0YATHIE U KPYTOBBIC TUArPAMMBbI;
HHTEPHPETHPOBATH JIAHHBIE, CTPOUTH CTOJIOUYATHIC
auarpamMmel. Menonb3oBats uH(pOpMaLUIO,
MPEACTABICHHYIO B TAOJIMIIAX, HA TMarpaMMax JJisk pEHICHUS
TEKCTOBBIX 3374 Y 33124 U3 PEATbHOMN KU3HU

MPEACTABIICHHBIE
B TAOIMIAX 1
Ha uarpaMmmax
HarnsaHas reomerpusi. [TpssMOyTONBHBIN Pacno3naBaTh Ha 4EPTEKaxX, PUCYHKAX, OMUCHIBATH
DUrypsl B IpOCTPAHCTBE napayieenunen, nupamMuy, Ipu3My, [WJIAHJP, KOHYC, 1Iap, H300paskaTh UX
KyO, mpu3ma, OT PYKH, MOJEJTHPOBATH U3 OyMaru, MiacTUIMHa, MPOBOJIOKH

nupaMmmuaa, KOHyc,
WIMHAP, [ap U

cepa.
HzoOpaxkeHue

u ap. IlpuBoguTh npuMepbl OOBEKTOB OKPYIKAIOLIETO MHPA,
UMEOIMX (POPMBI HA3BAHHBIX TETT.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOpO, TPaHb,
OCHOBAHUE, BBICOTA, PAANYC U AUAMETP, Pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢Guryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHUKOB,
WIMHAPA U KOHYCA.
IIpakTiyeckas
pabota «Co3nanue
MOJIETIEN
MPOCTPAHCTBEHHBIX
duryp».

INongarue 00BEMAa;
€IUHULIBI U3MEPEHMUSI
00bémMa. O0BEM
OPSIMOYTOJBHOTO
napajuleIenunena,
Ky0a, popmysl
00BEMa

N3y4ars, nCNOMb3ysl SKCIEPUMEHT, HAOMOIEHUE, U3MEPEHHE,
MOJICTIMPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, U ONUCHIBATH
CBOIICTBA HA3BAaHHBIX TEN, BBISIBJSITH CXOACTBA U
Pa3IN4Yusa. MKy MUPaAMUION U IPU3MON; MEXKITY
HWIMHIPOM, KOHYCOM H LIapOM.

Pacno3naBath pa3BEPTKY Mapajuiesicnunena, Kyoa, npu3Msl,
NUPAMHAJIBL, KOHYCA, IWJIMHPA, KOHCTPYHPOBATD JTAHHBIC
TENa U3 Pa3BEPTOK, CO3AABATH UX MOICIIH.

Co3maBaThb MOJeJIM POCTPAHCTBEHHBIX (PUTYP (M3 Oymary,
MPOBOJIOKH, TUTACTUIIMHA U AP. )

N3mepsaTs HA MoaesIX: JIMHBI pEGEP MHOTOIPAHHUKOB,
JMaMETp LIapa.

BeiBoauts Gpopmysty 00bEMa MPIMOYTOJIBLHOTO
napajienenunesa.

BoruncasaTs no popmysiam: 00bEM TPSIMOYTOJIBHOTO
napajuienenunena, Kyoa, nCnojib30BaTh €AMHALIBI H3MEPEHUS
00bEMA; BBIYUCSATH O0BEMBI TEJT, COCTABJICHHBIX U3 KyOOB,
NapaJuIeIeNUNeIoB; peliaTh 3a1a4M C PCaTbHBIMU JAHHBIMU

[ToBTOpEeHME, 0000IICHHE,
cHCTeMaTH3aIus

20

IToBTOpEHue
OCHOBHBIX TOHATUMI
1 METOI0B KYPCOB 5
u 6 KJ1accoB,
000011cHNE U
CHCTEMAaTH3ALI
3HAHU M

Bbrauc/siTh 3HAUCHUS BBIPAKEHUN, COAEPKAIINX
HATypPaJIbHBIE, LIEJIBIE, TOJIOKUTEIBHBIE K OTPUIIATEIBHBIE
yuciia, OOBIKHOBEHHBIE U ACCATUYHBIE JPOOU, BHIMOIHSTh
npeoOpa3oBaHus YUCEN U BBIPAKEHUH,

BriOuparts cnocod CpaBHCHUS YK CEIT, BRIYUCIICHUN,
NPUMEHSATh CBOICTBA apu(pMETUUECCKIX ACHCTBUIA

JUISl PAlIMOHAIN3AIMY BEIYUCIIEHUH.
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Pemare 3a1a4m U3 peaJIbHOM YKU3HU, IPUMEHATH
MaTeMAaTH4YeCKHe 3HAHMS JIJIsl PELICHUS 33124 U3 APYTHUX
MPEAMETOB.

Pemars 3aga4un pa3HbIMH CIOCO0aMH, CPABHHBATD,
BbIOMPATH CNOCOOBI PELICHMS 3aJaUH.

OcymecTBASTh CAMOKOHTPOJIb BBITIOJIHIAEMBIX ICHCTBHNA U
CaMONPOBEPKY PE3YJIbTAaTa BEIYMCICHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

170
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®OEJAEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

AnreOpa sSBJIIETCS OJTHUM W3 OMOPHBIX KyPCOB OCHOBHOI'O OOIIEr0o 00pa3oBaHUS:
OHa O0ecrneynBacT U3yUE€HUE OPYTUX TUCIMILUIMH, KaK €CTECTBEHHO-HAYyUHOTO, TaK W
TYMaHUTAPHOTO LUKIIOB, €€ OCBOCHHE HEOOXOAUMO sl MPOJOHKEHUST 00pa3oBaHus U
B TOBCEAHEBHOM Ku3HU. PaszButue y o0OyYaOIMXCS HAy4HbIX MPEACTaBICHUM
0 MPOUCXOXKACHUM W CYIIHOCTH ajareOpandeckux aOCTpakiuid, crmocode OTpaKeHUs
MaTEMaTUYECKOH HAyKOW SIBJIEHWH W TPOLECCOB B MPUPOJAEC W OOIIECTBE, POJIU
MaTeMaTU4YeCKOTO MOJCTUPOBAHMS B HAyYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET
(OpMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUSI U KAUECTB MBIILJICHUS, HEOOXOAUMBIX s
ajanrtanuyu B COBpeMeHHOM IudpoBom oOmiecTBe. M3ydeHue anreOpbsl oOecrneynBacT
pa3BUTHE YyMEHUs HAOMI0JaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBHIBATH CBOM
JCUCTBUS W BBHIBOABI, (OpMYIMpoBaTh yTBEpxkAcHUS. OCBOEHHE Kypca aareOpsbl
o0ecreynBacT Pa3BUTHE JIOTMYECKOTO MBILUICHUS OOYYAIOUIUXCS: OHU HCIOJBb3YIOT
JNCNYyKTUBHbIE W MHIYKTHBHBIE pAacCy>KICHMs, OOOOIICEHHE W KOHKPETU3ALMIO,
aOcTparupoBanue U aHajoruto. O0ydeHue anredpe Npeanoaract 3HaYuTeIbHbINA 00BEM
CaMOCTOSITENIbHON JIEATEILHOCTH 00YUarOIIUXCsl, MO3TOMY CaMOCTOSITEBHOE PELICHUE
3a/1a4 sBJISETCS peau3alueii AeaTeNbHOCTHOTO MPUHIMIA 00y YECHU S,

B crpykrype mporpammel yu4eOHOro Kypca «Airedpa» Ajis OCHOBHOTO OOIIETO
00pa3oBaHKMsi OCHOBHOE MECTO 3aHUMAIOT COACPIKATEIIbHO-METOIUUECKUE JIMHUM:
«Yucna v BBIYUCTICHUSY, « ATreOpanyecKue BBIPAKCHU D), « Y PaBHEHUS U HEPABEHCTBAY,
«DyHkuumy. Kaxaas u3 3TUX COACPKATEIbHO-METOUUYECKUX JIMHUI pa3BUBACTCS HA
OPOTSLKEHUM TPEX JIET U3YyUEHUs Kypca, B3auMMOJACUCTBYsI C IPYTMMHU €ro JIMHUsAMU. B
XOJIe U3yueHHsl yUYeOHOT0 Kypca OOYyYaroIUMCsl TPUXOIUTCS JIOTUYECKUA PACCYKAATh,
UCIMOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK. B CBSI3W ¢ 3TUM B NIporpaMmy
y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPBIE OCHOBBI JIOTMKH, MPEICTABICHHbBIE
BO BCEX OCHOBHBIX pazjiefiax MareMaTuyeckoro oOpa3oBaHUs U CHOCOOCTBYIOLIUE
OBJIQJICHUIO OOYyYarolIMMUCS OCHOB YHMBEPCAJIBHOTO MAaTEMaTHYeCKOrO  S3bIKA.
ConepkarenbHOM U CTPYKTYPHONH OCOOCHHOCTBIO YUEOHOTO Kypca « AnreOpay sBasSeTCs
€ro MHTErPUPOBAHHBIN XapakTep.

Conepxkanuie TMHUM «YKCIa U BBIYUCICHUS» CIYXKUT OCHOBOW JJIsl NalbHEHIIErO
U3yUEHUs MaTeMaTHKH, CHNOCOOCTBYET Ppa3BUTHIO Yy OOYYAIOUIMXCS JIOTUYECKOrO
MBILUIEHUS, (OPMUPOBAHUIO YMEHHUS TMOJIb30BAaThCsl  QITOPUTMAMM, a TaKXKe
OpUOOPETEHUIO MPAKTUYECKMX HABBIKOB, HEOOXOJMMBIX JUIsl TMOBCEAHEBHOM >KU3HU.
Pa3BuTHe MOHATHAS O YMCIE HA YPOBHE OCHOBHOIO 00mIEro 0Opa3oBaHMs CBI3aHOC
PaLMOHATIBLHBIMA U WPPALMOHAILHBIMU 4KciIaMu, (GOPMUPOBAHUEM MPEIACTABICHUIAO
JNCUCTBUTEILHOM —4KCE. 3aBEPUICHUE OCBOCHUS YMCJIOBOH JIMHUM OTHECEHOK
cpenHeMy o0memMy 00pa30BaHUIO.
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Conepxkanue JBYX aNreOpanyecKux JUHUN — « AreOpanyecKue BBIPAXKEHUS» W
«YpaBHEHUST W HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOYYArOLIMXCS
MaTeMAaTHYECKOrO anmnapara, HeOOXOAMMOTO [Tl PELICHUS 3314 MATEMATHUKH, CMEKHBIX
OPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 334a4. Ha ypoBHE OCHOBHOro 0O0WIEro
oOpazoBaHusl y4eOHBII Marepuall TPyNNHPYETCS BOKPYT PAllMOHAIBHBIX BBIPAKECHUM.
AnreOpa JAEMOHCTPUPYET 3HAUEHUE MATEMATHKM KAaK S3bIKa JJs MOCTPOCHUS
MaTeMaTHYECKAX MOJEIICH, OMMCAHUS MPOLIECCOB U SIBJICHUN peasibHOTO Mupa. B 3anaun
00yueHus anre0pe BXOAAT TAKKE NATTbHEHIIIEE PA3BUTHE AITOPAUTMUYECKOTO MBILIICHHUS,
HEOOXOIMMOTr0, B YaCTHOCTH, 17151 OCBOEHHMSI Kypca MH(OPMATHKH, M OBJIAZICHAEC HABBIKAMHU
JNEeTyKTUBHBIX PpaccyxneHuil. [IpeoOpazoBaHne CHMBONBHBIX (OPM CIIOCOOCTBYET
PA3BUTHIO BOOOPAKECHHUSI, CHOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUECTBY .

Conepxanne (PYHKUMOHAIBHO-TPAQUUYECKOW JMHUM HALETIEHO Ha MOJyYCHUE
00y4YaronMMUCs 3HaAHUN O (PYHKIMSIX KaK BOKHCHUIICH MaTeMaTH4eCKOM MOJEH ISt
OMUCAaHUS W WCCIIECIOBAHUS PA3HOOOPA3HBIX MPOLECCOB M SIBICHWA B OPUPOIE M
oOumiectBe. M3ydeHne marepuasia CmocOOCTBYET PAa3BUTHIO Y OOYYANOIIUXCS YMECHHS
UCIOJIb30BaTh PA3JIMYHBIE BBIPA3UTENBHBIE CPEACTBA S3bIKA MATEMATUKH — CIIOBECHBIC,
CUMBOJIMYECKHE, TpapruecKue, BHOCUT BKJIaJ B POPMUPOBAHUE TPEACTABICHUN O POJIA
MAaTEMATHKH B PA3BUTHH LIUBUJIM3ALWU U KYJIBTYPHI.

CornmacHo yueOHOMY MJ1aHy B 7-9 Kiaccax m3ydaercs yu4eOHbIH Kype « AnreOpay,
KOTOPBIA BKJIKOYACT CJCAYIOUIME OCHOBHBIE pasfensl coacpkanus: «Yucna w
BBIUMCIICHHS), «ANNeOpanyecKUe BBIPLKEHUS), « YPABHEHUS W HEPABEHCTBAY,
«DyHKIUWY.

OO0mee YuCIO YacoB, PEKOMEHIOBAHHBIX [UIsl M3Y4YEHHs y4eOHOro Kypca
«Anredpa», — 306 vacos: B 7 kimacce — 102 yaca (3 vaca B Henento), B 8 kiacce —
102 vaca (3 Jaca B HeAem0), B 9 knacce — 102 yaca (3 yaca B HEJIENIO).

COJAEPKAHUE OBYUYEHUA

7 KUIACC
Yucs1a 1 BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U ACCATHYHBIC, TEPEXO OT OJHOM (HPOPMBI 3amucu ApoOeH K
apyroii. ITloHATME palMOHANBHOIO 4YHMCIA, 3alUCh, CPABHEHHE, YMHOPSAOUYMBAHHE
PALMOHAIBHBIX YHUCENl. APUPMETUUECKHE NCHCTBUS C PALMOHAIBHBIMU YHCIIAMHU.
Pemenue 3a1a4 U3 peanbHONW TPAKTUKK HA YaCTH, HAa APOOH.

CreneHp € HaTypaJlbHbIM — TMOKA3aTeNIEM:  OMNPEIENICHUE, NpeoOpa30BaHUE
BBIPOKEHUI HA OCHOBE ONPEACIICHUS, 3aMHUCh OOJIbIIMX 4uces. [IpOLEeHTHI, 3anmuch
OPOLEHTOB B BHJEC APoOM W ApoOM B BUAC MPOLUECHTOB. TpH OCHOBHBIE 3a7auyd Ha
OPOLEHTHI, PEIIEHUE 3a/1a4 U3 PEaTbHONW TPAKTHKH.

[IpumMeHEHE MPU3HAKOB ACTUMOCTH, PA3JIOKCHUE HA MHOXKHUTENM HATyPATbHBIX
YHCETT.

PeanbHbIe 3aBUCUMOCTH, B TOM YKCIE TpsiMas 1 0OpaTHast MPONOPLUUOHATbHOCTH.
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AaredpanvyecKkue BbIPAKEHHS

[lepeMEHHBIE, YMCIOBOE 3HAUYCHUE BBIPAKCHHS C NEPEMEHHOM. JlomycThMBble
3HAUEHUS TEPEMEHHBIX. [IpeacTaBiicHuE 3aBUCUMOCTM MEXKIY BEJIMYMHAMH B BUJIC
(dopmynel. Beruncnenus no ¢gopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKCHUH,
TOKJIECTBEHHO PABHBIC BBIPAKCHUS, TPABHIIA MPEOOPA30BAHUS CYMM M MPOU3BEACHHUIA,
NPABHJIA PACKPBITHS CKOOOK M MPUBEACHHS MOJAOOHBIX Cl1aracMbIX.

CBOICTBA CTEMEHU C HATYPAIbHBIM TTOKA3aTEIIEM.

OpHouneHel W MHOrowieHol. CreneHb MHorouneHa. CIoKeHWe, BBIUMTAHUE,
YMHOXEHUE MHOTOYJIEHOB. DOPMYJIBI COKPAIEHHOTO YMHOKECHHS: KBAApaT CyMMbI W
KBaapaT pasHocTH. DopMyna pa3HOCTH KBAAPATOB. Pasiiok€eHWE MHOTOWICHOB Ha
MHO>KHTEITH.

YpaBHeHHS 1 HEpaBeHCTBA

YpaBHEHHE, KOPEHb VYPAaBHCHMs, TpaBHiaa MNPeoOpa3oOBaHUsl  YPABHEHUS,
PABHOCUJILHOCTH YPAaBHEHUM.

JInHelHOe ypaBHEHHE C OTHON NTEPEMEHHON, YUCIIO0 KOPHEN JIMHEHHOTO YPaBHEHNUS,
PELICHUE JIMHEWHBIX ypaBHEHUN. COCTABICHWE YPABHEHUN 110 YCJIOBHKO 3a/1a4M.
Perrenne TEKCTOBBIX 3a7a4 C TOMOILBIO YPABHEHUA.

JluneiiHOE ypaBHEHME C JBYMs IMEpEMEHHBIMH M ero rpaduk. Cucrema ABYX
JIMHEHHBIX YPaBHEHMIA C IByMsl IEPEMEHHBIMU. PellIeHne CUCTEM YpaBHEHUH cIOCOOOM
ITOACTAaHOBKH. [IpuMepsl perieHrs TEKCTOBBIX 3aa4 € IIOMOILBI CUCTEM YPABHEHHMA.

DOyHKIUU

Koopaunara Touku Ha npsamMoii. UKCIIOBBIE MPOMEXKYTKH. PaccTosiHue MEXAY ABYMs
TOYKaAMH KOOPAUHATHON IIPSIMOM.

[TpssmoyronpHas cuctema KoopaumHar, ocu Ox u Oy. AGcucca U OpaAuHAaTa TOUYKH
HA KOOPAMHATHON MIOCKOCTH. [IpuMeprl rpagukoB, 3anaHHbeix (popmynamu. UrteHue
rpadukoB peanbHbIX 3aBUcUMOcTel. [lonarue ¢pynkuun. ['padux pynkoumn. CroiicTBa
¢yHkumii. Jluneiinas Qynkuus, e€ rpaduk. 'padpuk ¢pynkuum y = |x|. 'paduyeckoe
PELICHNE JINHEWHBIX YPABHEHNUIN U CUCTEM JIMHEHHBIX YPABHECHUI.

8 KIIACC
Yucna v BbIMUCTICHUS

KBagpatHsiii kopeHb u3 uncina. [loHsTre 00 HppaunoOHAIBHOM Yucie. JleCaTHUHBIC
OpPUONMKEHUST MPPALMOHAIBHBIX 4Hcen. (CBOHCTBa apu(METHUYECKMX KBaAPATHBIX
KOPHEH M UX MPUMEHEHUE K TPEOOPA30BAHUIO YMCIIOBBIX BBIPHKCHHUIA W BEIYHACICHHSIM.
JICHCTBUTENIBHBIC YUCIIA.

Crenenp ¢ 1ensM MoKas3areseM u €€ cBoicTBa. CTaHgapTHAS 3alACh YUCIIA.

AJuredpanvyecKkue BbIPpAKEHHUS
KBanparHbiii TpEXWIEH, PA3IOKEHUE KBAJAPATHOTO TPEXUICHA HA MHOXKUTEIU.
AnreOpanyeckas apoOb. OCHOBHOE CBOMCTBO ajreOpanyeckoi qpoou. CrokeHue,
BBIUMTAHUE, YMHOKEHHE, IEJIEHUE allreOpanuecKux 1pooeii. PallnoHaabHbIE BEIPOKECHUS
¥ X peoOpa3oBaHue.
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YpaBHeHHS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpPHEH KBaApaTHOrO ypaBHEHUs. Teopema
Buera. Peuienne ypaBHeHU, CBOIAILMXCA K JTMHEWHBIM M KBaaparHbIM. [Ipocreiimme
ApOOHO-PAMOHATIEHBIC YPABHEHHSI.

['paduueckas wHTEpOpeTalusi YpPaBHEHW C JBYMs MEPEMEHHBIMA M CHUCTEM
JIMHENHBIX YPABHEHUM C ABYMs IEPEMEHHBIMU. [ [pUMeEpEI pEIIeHUs CUCTEM HEJTMHEMHBIX
VPaBHEHUI C ABYyMs IIEPEMEHHBIMU.

PelieHre TEKCTOBBIX 3a/1a4 AIreOPanueCcKUM CIOCOOOM.

UucioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO € OJHON MNEPEMEHHOM.
PaBHOCHIIBHOCTD HEPABEHCTB. JIMHEHHbBIE HEPABEHCTBA ¢ OAHON NMEPEMEHHON. CHUCTEMBI
JIMHEVHBIX HEPABEHCTB C OJTHOW IEPEMEHHOA.

DOyHKIUU

[Tonstue pyHkumm. OOMACTh OMPENECICHHUS W MHOKECTBO 3HAUEHUH (PYHKIIHH.
CrocoOrl 3a1aHust (PYHKLIHA.

I'paduk Qpynkumu. Urenne cBoilcTB GpyHKIMH 1o €€ rpaduky. [Ipumepsl rpadukos
(YHKIMIA, OTpaXXaroMX PEATbHBIC TPOLECCHI.

OyHKIMW, ONUCHIBAOIIME MTPSIMYIO M OOPaTHYIO MPONOPLMOHATBHBIE 3aBUCUMOCTH,
nx rpadukn. Oyukmmn y = x%, y = x°, y =Vx, y=|x|. I'paduueckoe peleHne ypaBHEHHH
Y CUCTEM YPaBHECHUIA.

9 KIIACC
YucJ1a 1 BbIYHCTICHUS

PanvioHanbHble 4YWcia, WPPALMOHAJBHBIE YWCIA, KOHEYHBIE M OECKOHEYHBIC
JECATUYHBIE TPOOU. MHOXKECTBO JEHUCTBUTEIBHBIX YUCEN, NCHCTBUTEIBHBIC YHACTA KaK
OCCKOHEYHbBIE ACCATUYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKITY
MHOKECTBOM JEHCTBUTEIIBHBIX YMCENT U KOOPAUHATHON IIPSMOWA.

CpaBHeHue JICHCTBUTEIILHBIX yHCell, apu(pMETUUYECKUE JieficTBus
C JICHCTBUTEILHBIMA YHCIIAMH.

Pasmepbl  OOBEKTOB  OKpYXAlOWIETO0  MHpa, JUIMTEIBHOCTH  MPOIECCOBB
OKPY>KarOIIEM MHPE.

[TpuONM>kEHHOE 3HAYEHWE BEJIMYWHBI, TOYHOCTh MNpUOMKeHUus. OKpyTiIeHUE
yncen. [Ipuknaka u oneHka pe3yJibTaTOB BEIYUCIICHUH.

YpaBHeHHS ¥ HEPABEHCTBA

JluneliHoe ypaBHeHHWE. PellleHWe YpaBHEHUN, CBOAAIIMXCA K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PellleHHE ypaBHEHHM, CBOIALIMXCA K KBAJPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepel pelieHus ypaBHEHWA TPETbe M YETBEPTOM
CTEIICHEN PA3JI0KEHNEM Ha MHOYKUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHWH. PelieHue TEKCTOBBIX —3a7ad
anreOpanvyecKuM METOJIOM.

YpaBHeHHE C JBYyMs MEPEMEHHBIMM M €ro rpapuk. PemeHue cucrem nBYX
JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU. PellICHE CUCTEM IBYX YPABHEHHUIA, OTHO
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U3 KOTOPBIX JMHEHHOE, a Ipyroe — BTOpPOM cremeHu. ['paduueckas MHTEpnpeTanus
CUCTEMBI YPAaBHEHHM C IBYMS IEPEMEHHBIMHU.

Pelienre TeKCTOBBIX 3a7a4 alreOpandeckuM CrocoOoM.,

UncnoBele HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHEWHBIX HEPABEHCTB € OJHOM MEpEeMEHHON. PeleHue cucrem
JIMHEHHBIX HEPABEHCTB € OJIHOM nepeMeHHoM. KBanpaTHeie HepaBeHCTBA. ['paduyeckas
WHTEPIPETALAS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

DOyHKIUU
KBanparnunas gpyHkims, €€ rpaguk u cBoiicTra. [lapadona, KoopauHAThHI BEPIIMHBI
napadobl, OCb CAMMETPUH TapaOOIbl.

I'papuxu Qyskumit: y = #x, y= #x+b, y = /i, y=x%y= V&5 y=|xl,
X
1 UX CBOMCTBA.

Yuc/10BbIE IOCIEA0BATENBHOCTH U NPOrpeccuu

[ToHATHE YKMCIIOBOM  MOCIHEAOBATENIBHOCTU.  3aJaHUE  MOCIEAOBATEIIBHOCTH
PEKYPPEHTHOM (hOopMyII0ii U POPMYJIOH 1-ro YjIeHa.

ApudpmeTnueckas W reoMerpuyeckas mnporpeccuud. DopMysibl  #-TO  YIICHA
apu(PMETUYECKON U TEOMETPHUYECKOIN MPOTrPECCHIA, CYyMMBI IEPBBIX /1 YJICHOB.

H300pakeHne 4ieHOB apu(PMETHUECKON U T€OMETPUYECKON MTPOrPECCHil TOUKaMHK
HAa KOOPAMHATHOW IUIOCKOCTH. JIMHEHWHBIH M SKCMOHCHIHMAIBHBIA POCT. CIIOXKHBIE
ITPOLICHTEL.

HPEAMETHBIE PE3YJIBTATBI

[IpeaMeTHbIE  pe3ynbTaTBl  OCBOEHUSI  MPOrpamMMbl  y4eOHOro  Kypcak
KOHIy 00y4YeHus B 7 Kjacce:

Yucaa v BbIMUCTICHUS

BBINONHATE, cOYeTasi yCTHBIE M MACBMEHHBIE MTPUEMBL, ApU(PMETHIYECCKUE TCHCTBUS
C PAUMOHAJIbHBIMU YU CITAMH.

HaxoauTe 3HaYEHUsS YUCITOBBIX BBIPAYKEHUH, MPUMEHSATH PA3HOOOPA3HBIE CITOCOOBI
Y IPUEMBI BBIYMCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUH, COAEPKAIMX OOBIKHOBEHHBIC
U JECATUYHBIE TPOOH.

[Tepexomuth OT OAHON (OPMBI 3amUCK 4YKCENn K Opyrod (mpeoOpa3oBbIBATH
JECATHYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ACCATUYHYIO, B YACTHOCTH
B OECKOHEYHYIO ICCITUYHYIO TPOOB).

CpaBHMBATH M yIOPSA0YMBATH PALMOHAILHBIC YACIA.

OKpyrasiTh yucna.

BBINOMHATE MPUKHIKY W OLCHKY PE3yJbTaTa BBIYACICHWMA, OLECHKY 3HAYCHHIA
YHUCIIOBBIX BBIPAKCHUNA. BBINOMHATE ACHCTBHS CO CTEHNEHSAMU C HaTypaJlbHbIMU
NOKA3aTENSIMH.

[IpuMeHsATh NMPU3HAKKA JECIMMOCTH, PA3JIOKCHHE HA MHOXHUTEIW HATyPATbHBIX
YHCETT.
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PemaTth npakTHKO-OpUEHTUPOBAHHBIE 3a71a4H, CB3aHHBIC C OTHOIIIEHUEM BEJIMYHH,
MPONOPIMOHANILHOCTEIO  BEJIMYMH, TMPOICHTaAMH, WHTEPIPETUPOBATh  PE3YJbTAaThl
pelIeHus 3a1a4 ¢ YIETOM OTpPaHUYCHUMN, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTpUBACMbIX
0OBEKTOB.

Auredpanveckue BbIPAKEHHUS

Hcnonb3oBarh anreOpaveckyro TEPMHHOJIOTMIO M CHUMBOJIMKY, TPUMEHATH €&
B POLIECCE OCBOCHUS YUEOHOTO MaTepraa.

Haxomute 3HaueHWss OYKBEHHBIX BBIPOKEHWI NpPH 33JaHHBIX 3HAYCHUSAX
[IEPEMEHHBIX.

BeimonHaTe npeoOpazoBaHust LENOTO BBIPOKECHHS B MHOTOYJIEH MPUBEACHHEM
NOXOOHBIX CIIAraEMBIX, PACKPBITHEM CKOOOK.

BBINOIHATE YMHO)KEHHE OJHOYJIEHA HA MHOTOYIEH U MHOIOYJIEHA HA MHOTOYJIEH,
OPUMEHATH (POPMYJIBI KBapaTa CyMMBbI M KBaJpara Pa3HOCTH.

OCyLIECTBIATE PA3JIOKEHUE MHOTOWIEHOB HA MHOYKUTENH C IIOMOLIBIO BBIHECEHHUS
3a CKOOKM OOIIero MHOXXWTENS, TPYNIUPOBKHA CIAraéMbIX, MPUMEHEHHS (POPMYT
COKpalIE¢HHOIr0 YMHOKCHUS.

[TpumeHsTh MpeoOpa30OBaHKUs MHOTOWICHOB JJIsl PEIICHUS PA3JIMYHBIX 33Ja4W3
MAaTeMaTHKH, CMEYKHBIX ITPEIMETOB, U3 PEATTLHON ITPAKTUKH.

Hcnonb3oBare CBOWCTBA CTENEHEH €  HATypPaJIbHBIMU  [OKa3aTelsIMH Ui
npeoOpa3oBaHus BhIPAKEHUH.

YpaBHeHHSA ¥ HEPABEHCTBA

Pemare nuHeHBIE YpaBHEHMS C OJHOM ITIEPEMEHHON, TPUMEHSS ITpaBHIIa IEpexoaa
OT UCXOJHOIO0 YpPaBHEHUS K PaBHOCWIBHOMY €My. lIpoBepsATb, SBIAETCS JIM YHUCIIO
KOPHEM YPaBHEHUSL.

[TpumensTh TpauyecKue METOAbl MPU PEIICHUW JUHEHHBIX YPABHEHUH M WX
CUCTEM.

[TonOwpare npyMepsl AP YUCEN, SBJISIOIINXCS PEIICHUEM JIMHEHHOTO YPaBHECHUS
C IBYMs IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW TUIOCKOCTH TpadUK JIMHEHHOTO YPAaBHEHHUS C JBYMS
NEPEMEHHBIMH, MOJIB3YSCh FPa(QUKOM, TPUBOAUTE MPUMEPHI PEILICHHS YPABHECHUSI.

Pemare cucreMbl IBYX JIMHEHHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMH, B TOM YHUCJIE
rpaduyecky.

CoCTaBIATh M pelarTh JMHEHHOE YPABHEHUE WA CUCTEMY JIMHEHHBIX YPABHEHUI
[0 YCJIOBHMIO 3aJa4¥, WHTEPIPETHPOBATH B COOTBETCTBAM C KOHTEKCTOM 3aJ1a4d
ITOJIyY€HHBIN PE3yJIbTAaT.

DOyHKIUU

H3o0paxkate Ha KOOPAWHATHOW MNPSAMOW TOYKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JyYd, OTPE3KH, HMHTEPBAJbI, 3alHMCHIBATH YWCJIOBBIE TMPOMEKYTKH Ha
anreOpanveCcKoM SI3bIKE.

OTmeuaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH MO 33JaHHBIM KOOPAWHATAM, CTPOUTH
rpaduku muHeHHbIX QyHKIMA. CTpouTh rpaduk PyHKIMM ) = |X|.
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OnuceiBaTh ¢ MOMOIIBIO (PYHKIMNA W3BECTHBIE 3aBUCUMOCTH MEXKY BEIMUMHAMH:
CKOPOCTb, BPEMs, PACCTOSHUE, LIEHA, KOJMYECTBO, CTOMMOCTh, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI

HaxoauTe 3HaueHnE (PYHKIMH MO 3HAUYEHUIO €€ apryMeEHTa.

[Torumare rpaduyecknii cnoco® NPEACTABICHUS W aHaM3a WH(pOpMaLWH,
W3BJIEKATh W MHTEPIPETHPOBATh MHPOPMALKIO U3 TPadUKOB PEATBHBIX MPOLIECCOB U
3aBUCUMOCTEMN.

[IpenmeTHbIC PE3ysbTaThl OCBOCHUS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 Kkiacce:

YucJ1a 1 BbIYHCTICHHUS

Hcnonp30oBark HAYAIBHBIE MPEACTABICHUS O MHOYKECTBE ACHCTBUTEIIBHBIX YMCEIT
JUIsl CPaBHCHMS, OKPYIJICHHUS M BBIUYMCIACHUH, M300pa’kaTh ACHCTBUTEIBHBIC YMCiIa
TOYKaMH Ha KOOPAWHATHOM MPAMOIA.

[IpuMeHaTh TOHATHE  ApU(PMETUUYECKOTO  KBAJAPAaTHONO KOPHS, HAXOJUTh
KBAJPAaTHbIE KOPHU, WCHOJB3YsS MPU HEOOXOJUMOCTH KalbKyJSTOD, BBIMOIHAThH
npeoOpa3oBaHus BBIPAKCHUM, COAEpKAIMX KBAJAPAaTHLIC KOPHH, MUCIOJB3Ysl CBOMCTBA
KOPHEM.

Hcnoab3oBarh 3anucy OOJIBIIAX U MAJTBIX YHACEIT ¢ MOMOUIBIO IECATUYHBIX TPOOei
U creneHei yucna 10.

Auredpanvyeckue BbIPpAKEHHUS

[IpuMEHSTh MOHATHE CTENEHU C LEJIBIM MTOKA3aTEIEM, BBIIOIHATE MPE0Opa30BaHUs
BBIPAKEHWI, COACPKALMX CTENEHH C LETBIM MOKA3aTEIEM.

BBINOMHATE  TOKAECTBEHHBIE MPEOOPA30BaHUS  PAUMOHAIBHBIX  BBIPAKCHUN
HA OCHOBE MPaBWJI ACHCTBUIA HAal MHOTOWICHAMH U aJITeOpanvyeCKUMH TPOOSIMH.

PackiiagpiBaTh KBapaTHbIi TPEXUICH HA MHOKHATEIH.

[IpumeHsT npeoOpa3oBaHMs BBIPAKCHWUH M7 PEIICHUS Pa3IUYHBIX 3a4a4
U3 MaTEMATHKK, CMEKHBIX PEAMETOB, U3 PEATbHOM MPAKTUKH.

YpaBHeHHS ¥ HEPABEHCTBA

Pemare nMHEHBIE, KBaJApaTHbBIE YPaBHEHHWS W pPALUOHAIBHBIE YPABHEHUS,
CBOJAIIUECA K HUM, CUCTEMBI JBYX YPABHEHUN C ABYMS IEPEMEHHBIMH.

[TpoBOAUTE MPOCTENIINE UCCIIEAOBAHUA YPABHEHUM M CUCTEM YPaBHEHUI, B TOM
YHUCJIE C NPUMEHECHUWEM TpapUUECKUX NPEACTABICHHUN (YCTaHABIMBATH, UMEET JIU
YPaBHECHHUE WIIM CUCTEMA YPABHEHUIA PELLICHUS, €CITM UIMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoauTh OT CIOBECHON (POPMYIMPOBKH 3a7a4M K €€ anreOpandecKod MOJeIn
C IMOMOIIBIO COCTABJICHUS YPAaBHEHUS WA CHCTEMBl YPaBHEHHI, WHTEPIPETAPOBATH
B COOTBETCTBUHU ¢ KOHTEKCTOM 3aJ1a4H IOJIyYCHHBIN PEe3yiIbTar.

IIpuMeHATE CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPABHEHMS, OLICHKH, peLIaTh
JIMHECHHBIE HEPABEHCTBA C OJHON MEPEMEHHOM M WX CUCTEMBI, J1aBaTh IPaPUUECKYIO
WUTIOCTPALMIO MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DOyHKIUU

[TorumMaTe W WKCHOMB30BATh (PYHKIIMOHAIBHBIE TOHATHS W S3BIK (TEPMHUHBI,
CUMBOJIMYECKME OOO3HAYCHHUS), ONPEACNATh 3HAUYeHUE (YHKIMU TO 3HAYCHHIO
apryMeHTa, OMpEACsATh CBOMCTBA (PyHKIMU O €€ rpauKy.

CtpouTs rpadMKy SJIEMEHTAPHBIX (YHKIWIA BHA:

y="1 y=x2, y= x3y= X y=|x|, onuceBaTh CBONCTBA YNCIOBOI (HyHKIHH
X

1o ¢€ rpaduky.

[IpenmeTHbIC PE3ysbTaThl OCBOCHUS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kjacce:

YucJ1a 1 BbIYHCTICHHUS

CpaBHUBATH U YIIOPSAAOUYABATH PATMOHAIBHBIE U UPPALMOHAIBHBIC YUCIIA.

BbInoaHsaTe apudMeTHdecKue NEHCTBHS € pallMOHANBHBIMM YHUCIIAMH, COYeTas
VCTHBIE W TACBMEHHBIE TIPUEMBI, BBINIOJHATE BBIYUCIICHUS C WPPALAOHAIBHBIMU
YUCJIAMU.

HaxonuTe 3Ha4YeHUs CTENEHEH C LEIBIMU MOKA3aTEIIMU U KOPHEH, BBIYUCIIATH
3HAYECHUS YHCIIOBBIX BBIPAKEHHUIN.

OKpyrnsiTe  ICUCTBUTEIBHBIE  YHWCJIA, BBINOJHATH MNPUKUAJKY  PE3ysibTara
BBIYMCJICHU I, OLICHKY YU CIIOBBIX BBIPAKECHUN.

YpaBHeHHSA ¥ HEPABEHCTBA

Pemare nuHelHbBIE W KBAaJApaTHBIE YPABHEHUS, YPABHEHHS, CBOIAIIMECS K HUM,
npocTeiime ApOOHO-PALMOHATIBHBIC YPABHECHHSI.

Pemare cucreMsl IBYX JUHEWHBIX YPABHEHUN C ABYMS MEPEMEHHBIMA U CHCTEMBI
JIBYX YPaBHEHU, B KOTOPBIX OJTHO YPABHEHUE HE ABJIACTCS JIMHEWHBIM.

Pemare TekcTOBBIE 3a0aun aIreOpandecKuM CrocoOOM € MOMOIIBIO COCTABIICHUS
YPaBHEHUS WIN CUCTEMBI JIBYX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

[TpoBOAUTE MPOCTENUIINE UCCIIENOBAHNUA YPABHEHUN U CUCTEM YPaBHEHUN, B TOM
YHUCJIE C NPUMEHECHUEM Trpa@uuyecKuX NPEACTABICHUN (yCTaHABIMBATh, MUMEET JIH
YPaBHECHHUE WIIM CUCTEMA YPABHEHUIA PELICHUS, €CITM UIMEET, TO CKOJIBKO, M ITPOYEE).

Pewmate nvHelHbIE HEPABEHCTBA, KBAAPATHBIC HEPABEHCTBA, M300paKaTh PELICHHUE
HEPABEHCTB HA YNCJIOBOU MPSIMOM, 3AIACHIBATH PEIICHUE C ITOMOIIBI CHMBOJIOB.

Pemare cucreMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAKOLLIUE
KBAJIPATHOE HEPABEHCTBO, M300paXkaTh PELICHUE CUCTEMBI HEPABEHCTB HA YHMCIOBOH
[IPAMOiA, 3aIIUCBIBATH PEIICHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonb30Barhk HEPABEHCTBA ITPH PEILIEHUH PA3IUYHBIX 3a1a4.

DOyHKIUU
PacniozHaBate (QyHKIMM HM3YYEHHBIX BHAOB. [loKa3piBaTh CXEMATHYECKH
PacMoONIOKEHNE HA KOOPAMHATHOM MJIOCKOCTH TpaduKkoB (QyHKUMM BUma: Yy = £x,

y=#fx+b, y= f, y=ax2+bx+c, y= x3, y= K% y=|x| B 3aBHCHMOCTH

X
OT 3HaYeHHH KO3((PUIIMEHTOB, OMMMCHIBATH CBOWCTBA (DYHKIHIA.

45



CrpouTh W H300pakaTh CXEMATHYECKH TpAaPUKHA KBAIAPATHUHBIX (QYHKUIWH,
OIKCHIBATh CBOMCTBA KBAAPATHUHBIX (DYHKIIWI 10 X rpadukam.

PacnoznaBare kBampatuuHyro (QYHKOUIO M0 (OpMyJie, TPUBOAUTH HPUMEPHI
KBaJIPaTHUHBIX (QYHKIWHA U3 pEATbHON KM3HU, PU3UKHA, TEOMETPHUU.

YucioBble NOC/IEI0BATEIbHOCTH H MIPOTrPECCHH

Pacno3HaBare apu(PMETHUECKYIO M TEOMETPUUECKYO MPOTPECCHH TIPU Pa3HbBIX
crnioco0ax 3aaHusl.

BBINOIHATE BEIYUCIICHUS C UCTIOJIB30BaHUEM (POPMYJI N-T0 WieHA apu(PMETHIECCKON
Y TEOMETPUYECKON IIPOTPECCUI, CYMMBI IIEPBBIX N YJICHOB.

H3o6paxkaTe WieHbI MOCIEI0BATENIbHOCTA TOUKAMHU HA KOOPAMHATHOMN IIOCKOCTH.

Pewmate 3amaun, CBS3aHHbIE C YHCIOBBIMU MOCJIECIOBATEILHOCTSIMU, B TOM YHCIIE
3aJ1a4M U3 PEATIbHOM SKU3HH (C HCITOJIb30BAHUEM KATBKYJISATOPA, LU(PPOBBIX TEXHOJOTHIA).
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |[KoJIM4eCcTBO OcHOBHOE OCHOBHBIE BUJIbI JIEATEILHOCTH 00y YArOIINXCS
(TeMbI) Kypca 4acoB COJICPKaHUE
Uucia v BEIYMCIICHUS. 25 [TonsiThe CucreMaTu3upoBaTh U 000ralAThL 3HAHUS
PanyoHabHbIE Yncia PALMOHAIBHOTO YUCIA. | 00 OOBIKHOBEHHBIX M JIECATUYHBIX APOOSX.
ApupmeTHiecKue CpaBHUBATH H YNOPSAOYMBATH AP0oOH, MPeoOpa30BbIBAs
NEHACTBUA Py HEOOXOAUMOCTH JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C PalMOHATBHBIMH
ynciaamu. CpaBHEHHUE,
YHOPSAOUNBAHUE
PalMOHAIBHBIX YHACEIL
Crenenb

C HATypaJIbHbIM
MTOKA3aTEIIEM.
Pemenre 0CHOBHBIX
3aja4 Ha ApooH,
MPOLEHTHI

W3 peaIbHOMN
MPAKTUKH.

IIpru3HaKku 1enuMOoCTH,
PasnoKEeHUs

HA MHOXKUTEITA
HATyPaJIbHBIX YHCEIL.

OOBIKHOBEHHBIE B IECATUYHBIC, B YACTHOCTU B OCCKOHEUYHYIO
JECATUYHYIO TPOOB.

IIpumensiTh pasHooGpa3Hbie CIOCO0bI U MPUEMBI
BBIYHCJICHHUS 3HAYEHH Il APOOHBIX BbIPAKEHHUIA,
coJepKalmx OOBIKHOBEHHBIE H ACCITUYHBIC APOOH:
3aMEHSATh MTPU HEOOXOIMMOCTH AECATHUHYIO TPO0h
OOBIKHOBEHHOH M OOBIKHOBEHHYIO ACCATUYHON, TPUBOAUTH
BBIp@KECHUE K (Popme, Harbosee ya00HOH 711 BEIYMCIICHUH,
npeoOPa3OBbIBATE APOOHBIC BEIPAKEHUS HA YMHOKEHUE U
JEJICHUE AECATUYHBIX TPOOEH K NEHCTBUSM C LEIIBIMU
YUCIIAMHU.

IIpuBoANTH YHC/I0BbIE H OYKBEHHBbIE IPUMEPbI CTENCHA
C HATyPAJIbHBIM MOKA3aTENEM, OOBSICHSISI 3HAUCHUS
OCHOBAaHUSI CTENCHU U TIOKA3aTeIs CTENEHH, HAXOAUTh
3HAYCHMS CTENECHEN BUaa a” (a — 1000€ palluOHANIBHOE
YUCJIO, 1 — HATYPAJLHOE YUCJIO).
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PeanbHbie
3aBucuMoCTH. [ Ipsimas
u oOpaTtHas
MPOTIOPLHAOHAIBHOCTH

IHoHuMaTh CMBICIT 3aMKCH OOMNBIIAX YUACEN ¢ TOMOLIBIO
JECATHYHBIX ApoOeH U creneHel uncna 10, npuMeHsITh ux
B PEATbHBIX CUTYalUsIX.

IIpumensiTE NPU3HAKK ACTUMOCTH, PA3JIOKEHUS HA
MHOKHATENH HATYy PaTbHBIX YUCEIL

Pemars 3a1a4u Ha 4aCTH, TPOLEHTHL, MPOMOPLIMH,

Ha HaXOKJEHUE TPOOH (TPOLEHTA) OT BEIMYUHBI U
BEJIMYUHBI 110 €€ ApoOH (ITPOLICHTY ), TpoOu (MPOIIEHTA),
KOTOPBIA COCTABJISAET OJIHA BEMYMHA OT APYTOM.
IIpuBoanTsH, pa3déupaTh, OLEHUBATH PA3JIMYHBIC PEIICHUS,
3aMKMCH PEIICHUH TEKCTOBBIX 3a/1a4.

Pacno3naBath u 00bSICHSITH, ONUPASICh HA ONPEACTICHUS,
OPSAMO TPOMOPLUUOHATIBHBIE U 00OPaTHO MPONOPLMOHATBHBIE
3aBUCUMOCTH MEXKIY BETMYMHAMHA, NPUBOJAUTH NPUMEPbI
3TUX 3aBUCUMOCTEH U3 PEATbHOTO MUPA, U3 APYTHX YUEOHBIX
NPEIMETOB.

Pemath npakTHKO-OPUEHTUPOBAHHBIC 3a/1a4H HA APOOH,
INPOLEHTHL, TPAMYIO U OOPAaTHYHO MPOMOPLUHUOHAIBHOCTH,
IPOMOPUUHI

AnreOpandecKue
BBIPOKCHUS

27

bykBeHHBIE
BBIPAKEHUS.
IlepemenHbIe.
JlonmycTumeie
3HAYECHUS
[IEPEMEHHBIX.
DopMyIIBIL.

OBnagers anreOpandeckoil TEPMUHOJIOTHEH U CUMBOJIMKOM,
NPHMEHSITh €€ B IPOLIECCE OCBOEHUS Y4EOHOr0 Marepuara.
Haxoautb 3HaueHUs1 OyKBEHHBIX BBIPAKCHUN TPH 33JaHHBIX
3HAQUEHUSAX OYKB; BBIMOIHATH BBIYMCICHUS IO (POpPMYJIaM.
BoInoJHATH 1peoOpa3oBaHus UEIOTO BEIPAKCHHUS

B MHOTOWICH IPUBEAECHUEM MOAOOHBIX CIAracMaiX,
PacKpBITHEM CKOOOK. BBINOJIHATH YMHOKECHHE OJTHOUJICHA
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[TpeoOpazoBanue
OYKBEHHBIX
BBIPOKECHUN,
pacKpbITHE CKOOOK 1
NPUBEICHUE

MOTOOHBIX CJIAaracMbIX.

CBoiiCTBA CTENCHA
C HATypPAJIbHBIM
MMOKA3aTeIIEM.
MHOTO4JICHBL.
CnoxxeHue,
BbIUMTAHUE,
YMHOKEHUE
MHOT'OYJICHOB.
DopMysl
COKpAaLIEHHOI'O
YMHOKECHUH.
Paznoxenue
MHOI'OYJICHOB
HA MHOYKHTEIIN

Ha MHOTOWICH U MHOTOUYJICHA HA MHOTOWIEH, IPUMEHATH
(opMyJIbl KBagpaTa CyMMBI M KBapaTa pa3HOCTH.
OcymecTBASTh PA3JI0KECHHE MHOTOYJICHOB HA MHOYKUATENH
NyTEM BBIHECEHMS 32 CKOOKH OOIIIEr0 MHOKUTES,
NpUMEHEHHUs (POPMYJIBI PA3HOCTH KBAAPATOB, PopmMyn
COKpalI¢HHOIO YMHOKCHUS.

IIpumensiTh npeoOpa3oBaHKe MHOTOYJIEHOB JUTSl PELICHHS
Pa3NMYHBIX 3374 U3 MATEMATHKH, CMEKHBIX MPEIMETOB,
W3 peaJIbHON MPAKTHKH.

3HAKOMUTBCS ¢ HCTOPHEI PA3BUTHS MATEMATUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHEHHE, TpaBUIIa
npeoOpa3zoBaHus
VpaBHEHUS,
PaBHOCUIIBHOCTD
YPaBHEHU.
JluHeiliHOe ypaBHEHHE

Pemiars TMHEHHOE YPABHEHUE C OMHOM MTEPEMEHHOM,
NpUMEHsS MPaBUJIA IEPEX0A OT UCXOAHOTO YPABHEHUSA

K paBHOCHJILHOMY eMy OoJiee mpoctoro Buaa. Ilposepsrs,
SIBIIAETCA JIM KOHKPETHOE YUCIIO KOPHEM YPABHEHUSL.
HoadupaTs npuMepbI AP YUCET, SABIISFOIIUXCS PEIICHUEM
JIMTHEWHOTO YPABHEHHUS C IBYMS ITIEPEMEHHBIMU.
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C OJTHOW MEPEMEHHO1,
peELIeHNE JIMHENHBIX
ypaBHEHUN. Perienune
3a1a4 C MOMOILBIO
YPaBHEHU.

JluHeliHOe ypaBHEHUE
C JAByMs
[IEPEMEHHBIMU U €T0
rpaduk. Cucrema IByx
JIMHENHBIX YPaBHCHUHN

CTpouTthb B KOOPAWHATHOM MIOCKOCTH TpaduK TMHEHHOTO
YPaBHEHUS C IBYMS IEPEMEHHBIMU, MOJb3YSICh TPaQUKOM,
NMPHBOAUTE MPUMEPHI PELICHAS YPABHEHNUS.

Haxoaurs pemieHue CUCTEMBI IBYX JTUHEWHBIX YPABHEHUN
C IBYMs IIEPEMEHHBIMH.

CocTraBJsiTh U pemiaTh YPABHEHUE WA CUCTEMY
YPaBHEHHUM 10 YCIIOBUIO 331441, HHTEPIIPETUPOBATH

B COOTBETCTBHU C KOHTEKCTOM 3324 10Ty YCHHBIN
pe3yabTar

C ByMs
NEPEMEHHBIMHU

Koopaunatsl v rpadukm. 24 Koopaunara Touku MN300paxarb HA KOOPAVMHATHON MPSAMOHN TOYKH,

OyHKIMH Ha MpssMOK. UKCIIOBBIE | COOTBETCTBYHOLIME 34AHHBIM KOOPAMHATAM, JIYUYH, OTPE3KH,
MTPOMEKY TKH. WHTEPBAJIBL, 3AMCHIBATh MX HA aIr¢OPAnYECKOM SI3BIKE.

Paccrosinue mexay
JByMsl TOUKaAMH
KOOPIMHATHOM
IPAMOiA.
IIpamoyroyibHas
CUCTEMA KOOPAUHAT
HA IUIOCKOCTH.
[Tpumepsl rpaduKkoB,
3a1aHHBIX
dbopmynamu.

OTtMeuaTh B KOOPIAHHATHOM MJIOCKOCTH TOYKHU TIO
3aJJaHHBIM KOOPAMHATAM; CTPOUTH I'PaMKN HECITIOKHBIX
3aBUCUMOCTEH, 3aIaHHBIX (POpMYJIaMU, B TOM YUCIIE

C MOMOIIBI0 TU(PPOBBIX JTAOOPATOPUH.

IIpumMeHsiTh, H3y4aTh NPEeUMYILECTBA,
HHTEPHPETHPOBATH IPAPUUYECCKUI CIOCOO MPEACTABICHUS
W aHAJIM3a Pa3HOOOPA3HOH JKU3HEHHON HHPOpMALIUH.
OcBaunBarsb NMoHATHE QYHKIIUU, OBJIAICBATH
(YHKIIMOHATTLHON TEPMUHOJIOTUEIA.

Pacno3naBarp nuHeliHy0 QyHkuuo y = kx + b,
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Yrenue rpadukos
pPEATbHBIX
3aBUCUMOCTEM.
[TonsiTe QpyHKIMA.
I'paduk PpyHkumm.
CpoiicTBa QyHKIMIA.
Jluneiinas QyHKUms.
[TocTpoenue rpadumka
JMHEHHOH (PYHKIIVH.

OIHMCBIBATH €€ CBOCTBA B 3aBUCUMOCTH OT 3HAYCHUI
K03((PUIMEHTOB k U D.

Crpourb rpaduxku THHEHHON QyHKIMA, QYHKIUHN ) = | X|.
Hcnonb3oBarh HudpoBbie pecypebl 1 TOCTPOCHHS
rpadukoB pyHKIMH U U3yUYEHUS UX CBOKCTB.

[TprBOANTE MPUMEPHI TIMHERHBIX 3aBUCUMOCTEN B PEATTbHBIX
IPOLECCAX U SIBICHUSIX

I'paduik pyHKIEH
y=lx|
[ToBTOpEHUE M 0000IEHNE 6 IToBTOpEHHE BoiOupath, IPpUMEHSATH OLEHUBATH CNIOCOOBI CPABHEHU S
OCHOBHBIX ITOHSATHI YHCEJT, BBIYUCIICHUH, MPE0Opa30BaHMid BIPAKECHUH,
1 METOJ0B Kypca peLIeHUs] YPaBHEHUA.
7 xnacca, 00001meHue OcymecTBaSITh CAMOKOHTPOJIb BBITIOJIHIEMBIX ACHCTBHIA U
3HAHUH CaMOITPOBEPKY PE3ybTaTa BEIYACICHUH, TPeOOpa30OBaHNUM,
ITIOCTPOCHMUIA.
Pemars 3a0a4M U3 peabHON )KU3HU, IPHUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ul pelIcHU 3a0a4 U3 IPYyTUX
[IPEAMETOB.
Pemars TeKCTOBBIC 321241, CPABHUBATDH, BLIOUPATH
CroCcoO0bI PEIICHUS 3a1a4H
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI PAMME
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8 KUIIACC

KBaaparuble KOpHU

n3 yncia. [lonsarue
00 UppalMOHAJILHOM
quciae. JlecaTHYHbBIC
NPUOSTNKEHUS
UPpalMOHAIBHBIX
YU CEIL.
JleCTBUTEIILHBIC
yncna. CpaBHEHHE
JICHCTBUTEIILHBIX
YUCEIL.

YpaBHEHHE BUIA

x* = a.

CroiicTBa
apupMeTHIECKIX

KBaIpaTHBIX KOPHEM.

[TpeoOGpazoBanue
YHUCIIOBBIX
BBIPOKCHUN,
COAepKAIMX
KBAJIPAaTHBIE KOPHU

HaumenoBanue pazzuena |Kom4ecTBo OcHOBHOE OCHOBHBIE BUJIbI JIEATEILHOCTH 00y YArOIIUXCS
(TeMbI) Kypca 4acoB COJICPKAHUE
Uucia v BEIYMCIICHUS. 15 KBaaparuslii KOpeHb DopMyJUPOBATH ONpeaeIeHHe KBAIPATHOrO KOPHS

U3 YKUCIa, apu(pMETHIECKOTO KBAAPATHOTO KOPHSI.
IIpuMeHATH Onepalyio U3BJICYCHUSA KBAAPATHOTO KOPHS
U3 YHCTIA, UCMOJIb3YH TPU HEOOXOIMMOCTH KAJIbKYJISITOP.
OueHuBaTh KBAAPATHBIC KOPHU LICJIBIMU YHCIIAMHA U
JOECATUYHBIMH JPOOSMH.

CpaBHHBATB H YNIOPSIA0YHMBATH PALMOHAIILHBIE U
MPpalMOHAIBHBIEC YUCIIA, 3alIMCAHHBIE C ITOMOIIBIO
KBaJIPaTHBIX KOPHEH.

HceaenoBaTh ypaBHEHHE X = ¢, HAXOIUTH TOYHBIE H
npUOIMKEHHBIE KOPHU npr a > 0.

HccnenoBath cBoiicTBa KBaApaTHBIX KOPHEH, IPOBOIA
YHCJIOBBIC DKCIIEPAMEHTHI ¢ UCITOIIb30BAHUEM KAIBKYJIATOPA
(KOMIBIOTEPA).

JIoKa3bIBATh CBOHCTBA apU(PMETHUECKIUX KBAAPATHBIX
KOPHEI;, MPUMEHSATh UX /s NPeoOpa30BaHus BEIPAKCHHIA.
BoinoiHsATH Npeodpa3oBaHus BEIPAKCHHN, COACPIKALNX
KBaJpaTHbIC KOPHU. BeIpaXkaTh epEMEHHBIE

U3 FEOMETPUUYECKHUX U (PU3UYECKUX (DOPMYII.

BouIyucasiTh 3HAYEHHS BBIPAKEHUN, COACPIKALLINX
KBAIPaTHBIE KOPHU, MCTIOJIB3Y Sl TPA HEOOXOMMOCTH
KaJIbKYJIATOP.
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Hcnonb30BaTh B X0€ PEILCHUSA 3a1a4 SJIEMEHTAPHBIC
NPEACTABICHHUS, CBI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHHUSIMU
BEJIMYUH.

3HAKOMMUTBCS ¢ HCTOPHEH PA3BUTHS MATEMATUKH

Uncsia 1 BEIYUCIICHUS.

Crerienn ¢ LEBIM

@opMy.TUPOBATH ONpeeeHHe CTCTIEHH C IeTTbIM

CreneHs ¢ LenbmM MTOKA3aTEIIEM. MTOKA3aTEIIEM.
MMOKa3aTeNeEM CranpapTHas 3anmch IIpencraBasitb 3anuch OONBIINX U MAJIBIX YHCET
YHUCIIA. B CTaHIApPTHOM Bujc. CpaBHMBATD YKCJIA U BETMYMHBI,
Pazmepnl 00beKTOB 3aMMCAHHBIC C UCTIOJIL30BAaHUEM cTeneHun 10.
OKPYKaroLIEro Mupa Hcnoan3oBaTh 3a1MCh YUCEN B CTAHAAPTHOM BHJIE
(OT BJIEMEHTAPHBIX JUTS BBIPAKEHUS pa3MEPOB OOBEKTOB, MM TEIIBHOCTH
YACTHIL IPOLIECCOB B OKPY>KAKOIIEM MUPE.
10 KOCMUYECKNX DopMyJINPOBaTH, 3aIMCHIBATH B CHMBOJIHYECKOii opme
OOBEKTOB), Y WIJIOCTPUPOBATH IPUMEPaMH CBOWCTBA CTEIICHU
JUIMTEIIbHOCTh C LICJIBIM [TOKA3ATEIIEM.
ITPOLIECCOB IIpumeHnsiTh CBOMCTBA CTENECHU [T MPEOOPA30OBaHHUs
B OKPYJKAaIOILIEM MHUPE. | BBIPLKEHUM, COACPIKAILMX CTETICHU € LEJIBIM TTOKA3aTENEM.
CBoJicTBa CTENEHU BbInoJHATH JeiiCTBUS C YACTAMU, 3alTACAHHBIMU
C LIEJIBIM TI0KA3aTeNIEM | B CTAHAAPTHOM BHJE (YMHOXKEHHE, NCTICHUE, BO3BEICHUE
B CTEIIEHB)
AnreOpanueckue KBanpathsrii Pacno3naBarthb KBaipaTHBIN TPEXUWICH, YCTAHABINBATh
BbIpKeHUs. KBagpaTHbIi TPEXUIIEH. BO3MO>KHOCTB €TI0 PA3JIOXKEHUS HA MHOKUTEITH.
TPEXUIICH Paznosxenune PackiaabiBaTh HAa MHOKHTE/IH KBAJAPATHBIA TPEXUIIECH
KBAQJIPaTHOTO C HEOTPULIATENBHBIM JUCKPUMHHAHTOM
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TpEXWICHA
Ha MHOXKUTEJIU

AnreOpanyecKue
BBIPOKCHUS.
AnreOpandeckas Jpoob

15

AnreOpanyeckas
apoOb. JlonycTumele
3HAUCHUS
MIEPEMEHHBIX,
BXOJISAIIMX

B aJiIreOpanyecKue
BBIPKCHHSI.
OCHOBHOE CBOMCTBO
anreOpanvecKon
npo6u. CokpauieHue
poOEi.

CnoxxeHue,
BbIUMTAHUE,

YMHOKCHHC U ACJICHUC

anre0panvecKmx
JpoOEi.
[TpeobpazoBanue
BBIPOKCHUN,
CoJIeprKaLINX
anreOpanvecKue
apodu

3anuckiBaTh anreOpanyeckue BeipakeHns. Haxoauthb
0071aCcTh ONPEAEIICHUS PALMOHATEHOTO BEIPAYKEHUSI.
BbINOJHATH YHCTOBBIE TOJICTAHOBKH W BHIYHCJISATH
3HAQUYEHUE TPOOH, B TOM YUCIIE C TOMOLIBIO KATbKYJIATOPA.
@OopMyJIMPOBATH OCHOBHOE CBOMCTBO aJlreOpanvecKoi
JpoOH U MPUMEHSITD €10 JUIsl MpeoOpa3oBaHus APOOCH.
BoinosaHsaTs AeiicTBUA ¢ anreOpanyecKumMu APOOSIMH.
[TpumensTh npeoOpa3oBaHus BEIPAKCHUN T PEILICHUS
3ana4. BeipaxaTb nepeMeHHble 13 Gopmyn (PU3NUECKHX,
TrEeOMETPHYECKHX, ONUCHIBAOIINAX OBITOBBIC CUTYALlAH )
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YpaBHEHUS M HEPABEHCTBA.
KBaaparHbie ypaBHEHH

15

KBanparHoe
ypaBHeHuUE. HenomHoe
KBAJPaTHOE
ypaBHeHue. opmyna
KOPHEH KBaJpPaTHOIO
ypaBHeHus. Teopema
Buera.

Pewienune ypasHeHui,
CBOISILMAXCS

K KBaJPaTHBIM.
[Tpocreiimme npobHO-
palMOHAIIbHBIE
YPaBHEHUS.

Peienne TekCTOBBIX
32124 ¢ TOMOILBIO

Pacno3naBaThb KBaJIpaTHBIC YPABHEHUSI.

3anucsiBaTh (OPMYJIY KOPHEH KBAIPAaTHOTO YPAaBHEHMUS,
pelaTh KBaJApaTHbIe YPABHEHUs] — MOJTHBIC U HETIOJIHBIC.
IIpoBoanTh npocreiimme Uccae0BaHUs KBAAPATHBIX
YPaBHEHHIA.

Pemiats ypaBHeHHUs1, CBOJISAIIMECS K KBAJAPATHBIM,

C IOMOIIBIO MPEOOPA30OBAHKM M 3aMEHOMN MEPEMEHHOM.
Ha0aronats n aHaAM3upoBaTh CBSI3b MEKIY KOPHIMHA U
KO3 (PprUIMEHTaMU KBAPATHOTO YPABHEHUSI.
dopmyanpoBaTth TeopeMy Buerta, a Takxe oOparHyto -
TEOpPEMY, MPUMEHSITh 3TH TEOPEMBI [Tl PELICHMUSI

3a/1ay.

Pemarp TekcToOBBIE 321a4H AIr¢OPaAaMUYeCKUM CIOCOOOM:
NEPEXOUTH OT CIOBECHON (POPMYIMPOBKH yCIIOBHUS 3aa41
K aIre0panyeckoi MOIEIN My TEM COCTABIICHUS Y PaBHEHHS,

KBaJIPaTHBIX pelarh COCTABIICHHOE YPAaBHEHNE, HHTEPIIPETUPOBATH
YPaBHEHUN pe3yabTar.
3HAKOMHTBCS ¢ HCTOPHUEH Pa3BUTUS AJIreOPBI
YpaBHEHUS U HEPABEHCTBA. 13 JluHeiliHOe ypaBHEHNE Pacno3sHaBaTth JIMHEWHBIE YPABHEHUS C IBYMS
CucreMbl ypaBHEHHIA C ABYMsI [IEPEMEHHBIMU.

[IEPEMEHHBIMH, €T0
rpaduk, mpuMepsl
PELICHNS YPAaBHEHNN
B L(EJIBIX YMCIIaX.
Pewenne cucrem aByx
JIMHENHBIX YPaBHECHUN

Ctpontb rpapuky TUHEHHBIX YPABHCHUM, B TOM YHCIIE
HCIOJb3YH HH(POBBIE pecypcehl.

Pa3znnuars napajiesbHbIC U MEPECEKAIOLIMUECS TPSIMBIE
[0 UX YPABHCHUSM.

Pemiarb cucTeMsbl IBYX JIMHEHHBIX YPABHEHUH C ABYMS

MEPEMEHHBIMU MOCTAHOBKOMN U CITIOKEHUEM.
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C ABYMs
MEPEMEHHBIMU.
[Ipumeps! pereHus
CHACTEM HEJIMHENHBIX
YPaBHEHUI C ABYMSA
MEPEMEHHBIMU.
['paduueckas
MHTEPOPETALNS
YPABHEHHUS C ABYMS
MEPEMEHHBIMU U
CHACTEM JIMHENHBIX
YPaBHEHUH C IBYMSA
MEPEMEHHBIMH.
Permenue TekCTOBBIX
3a/1a4 C TOMOIIBIO
CHUCTEM YPaBHCHUN

Pemiarb npoCTEHILIME CUCTEMBI, B KOTOPBIX OAHO

W3 YPABHEHUH HE ABISACTCA JIMHEUHBIM.

IMpuBoauTh rpagpuyecKy0 HHTEPHPETALHNIO PELICHUS
YPaBHEHHUS C ABYMS NIEPEMEHHBIMUA U CUCTEM YPABHEHU I
C IBYMsl TIEPEMEHHBIMMU.

Pemarp TekcTOBbBIE 324241 AIreOpanyecKuM crocoOom

Y paBHEHUS U HEPABEHCTBA.
HepaseHcTBa

12

Hucnosbie
HEPABEHCTBA U UX
CBOWCTBA.
HepaseHcTBO ¢ O1HOM
[IEPEMEHHOM.
JIuHelHbIe
HEPABEHCTBA C OJTHOM
MIEPEMEHHON U UX
pemienue. CUCTEMBI
JINHENHBIX HEPABEHCTB

DopMyJTHPOBATHL CBOMCTBA YMCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATE UX HA KOOPIWUHATHON NPAMOi, JOKa3bIBAThH
anreOpanvecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B X0JI€ PELICHU 3a1aY.
Pemars nuHelHbIE HEPABEHCTBA C OJHOM EPEMEHHOM,
n300pakaTh PENICHUE HEPABCHCTBA HA YMCJIOBON MPSMOI.
Pemars crucTeMbl TMHEHHBIX HEPABEHCTB, H300PA’KaTh
PELICHUE CUCTEMBI HEPABEHCTB HA YU CIIOBOM MPAMOi
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C OJTHOW IMEPEMEHHOMN
U VX PELLIECHHUE.
HzoOpaxkeHue
PELICHNS IMHERHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCIIOBOI
IPAMOi

DOyHKINH.
(OCHOBHEIE TOHATHUS

[TonsiTe QpyHKIMA.
O0acTh ONpeEaEICHUS
Y MHOYKECTBO
3HAUEHUH (PYHKIIVH.
CnocoOsbl 3a1aHusl
(yHKIMIA.

I'paduk Ppynkumm.
CpoiicTBa (pyHKIHMH,
X 0TOOpAKEHUE

Ha rpaduke

Hcnoab3oBaTh GyHKIMOHATIBHYIO TEPMUHOJIOTHIO H
CHMBOJINKY.

BoruncasTs 3HaveHust QyHKIMH, 3a1aHHBIX (POPMYTIaMU
(Mpy HEOOXOAMMOCTH MCIONB30BaTh KAIBKYJISATOP),
COCTABJIATH TA0JMUbI 3HAYCHUI (YHKIIHHA.

Ctpourtb 1o TouKkam rpagpukn QyHKIANA.

OnuckiBaTh cBOlicTBa ()YHKIIMM HA OCHOBE €€
rpauyuecKoro npeacTaBICHUSI.

Hcnoab30BaTh GyHKIMOHAIBHYIO TEPMHUHOJIOTHIO H
CHMBOJINKY.

HccnenoBarh npuMepsl rpaQKOB, OTPAKAFOIINX PEAJTBHBIE
npoueccel U sipieHus. [IpuBoANTH MPpUMEPHI MPOLIECCOB U
SIBJICHW C 3aJaHHBIMHA CBOWCTBAMMU.

Hcnonb30BaTh KOMIBHOTEPHBIEC TPOTPAMMBI

JUTS TOCTPOCHUS rpauKoB (PyHKIMH U U3yUYEHHSI UX CBOHCTB

DOyHKINH.
UncnoBble PyHKIAN

UreHue U MOCTPOCHUE
rpadukoB QyHKIWHA.
[Tpumepsl rpadgukoB

Haxoauth ¢ nomombo rpadpuxa GyHKIUN 3HAUECHUE OTHON
U3 paccMaTpPUBAEMbIX BEJTMYWH 10 3HAYEHUIO APYTOil.
B HECIOXKHBIX Cllydyasx BbIpaKaTh (OPMYJI0ii 3aBHCHMOCTD
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(GOYHKIWN,

MCKY BCIIMYMHAMM.

OTPAKAFOLIUX OnucpIBaTh XapakTep U3MEHEHUS OJTHON BETMYUHBI
pEAIbHBIE MPOLIECCHI. B 3aBUCUMOCTH OT U3MEHEHUS APYTOM.
OyHKINH, Pacno3naBartb Buabl n3ydacmeix QyHkimid. [loka3piBaTh
OIHUCBIBAIOIIUEC CXeMaTH4YeCKH ITOJIOKEHUE HA KOOPAUHATHOM TUIOCKOCTH
IPAMYIO ¥ 00PATHYO rpadukoB GyHKIMI BUga: y = X%,y =x,y =vVx,y = |x|.
IPONOPIHUOHAILHBIC HUcnoab3oBarh QYHKIHOHANBHO-Tpa(UYECKHe
3aBUCUMOCTH, UX NpeacTaBJICHUsI 1JIs PEIICHUAS U UCCIIEOBAHNs Y PABHEHUH U
rpaduky. CUCTEM YPABHEHUM.
I'paduk QyHKImH IIpumMensiTh HH(POBLIE pecypchbl LI TOCTPOCHHUS
y =x% rpadukoB QyHKIAM
DOyHKIMA
y=xy =x,
y=vxy=|x|;
rpauyecKoe pemeHue
YPaBHEHUNA U CUCTEM
YPpaBHEHUI

[ToBTOpEHUE 1 0000IEHNE IToBTOpEHue BeiOupath, IpMMEHSITh, OLICHUBATH CMOCO0bI CPABHEHUS

OCHOBHBIX IIOHATHUHN U
METOMOB KypcoB 7 U 8
KJ1accoB, 0000IICHIE

3HAHU M

YKCEl, BEIYUCIEHUH, TPe0Opa30BaHnii BEIPAXKCHUN, PELICHHS
YPaBHEHHIA.

OcymecTBASITh CAMOKOHTPOJIb BBIIOJIHIEMBIX ICHCTBUNA U
CaMOMPOBEPKY Pe3yJIbTaTa BHIYUCIICHUM, MPe0Opa30BaHMIA,
ITOCTPOCHUI.

Pemars 3aaa4m U3 peajibHOM KU3HH, IPUMEHSATH
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MaTEeMaTUYECKUE 3HAHUS 711 PEIICHUS 3a/1a4 U3 APYTHUX
MPEAMETOB.

Pemarp TekCTOBBIE 331241, CDABHUBATH, BHIOMPATH
Croco0bI PEUICHUS 3a]a41

OBILEE KOJIMYECTBO
UACOB I1IO ITPOTPAMME

102
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9 KUIIACC

HaumenoBanue paznena  |[KosmuecTBo OcHOBHOE OCHOBHBIE BUJIbI JIEATEILHOCTH 00y YArOIIUXCS
(TeMbl) Kypca 4acoB COJEPIKAHUE
Uuciia v BEIYUCIICHHUS. 9 Panonanenbie yncna, | Pa3BuBaTh npeacTraBjeHUst O YUCIAX: OT MHOYKECTBA
JIeCTBUTEBHBIE YUCIIA WUPPALMOHATBHBIE HATYPAJIbHBIX YHCEIT 10 MHOKECTBA JAEHCTBUTEIBHBIX YU CEIL.
YUCJIA, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOYKHOCTBIO TPEACTABICHUS
OECKOHEUYHBIE JNEHUCTBUTENBHOTO YMCIIA KaK OECKOHEUYHOM NECATUIHOMN
JECATUYHBIE TPOOH. ApoOH, MPUMEHSITh ACCATUYHBIC TPUOIMKECHUS
MHOXECTBO PaLMOHAIIBHBIX U MPPALMOHAIBHBIX YA CEIL.
JNEHACTBUTEIBHBIX MN300paxkath NCHCTBUTEIBHBIE YACIIA TOUKAMHU
YHCE, KOOPIWHATHOM MPAMOIA.
JNEHACTBUTEIIBHBIE 3anuceIBaTh, CPABHUBATH U YIIOPSIA0YHBATH
YUCIIA KaK JNEHCTBUTEIBHBIEC YU CIA.
OECKOHCUYHBIE BbInoHATH, COYETast YCTHBIE U TMCBMEHHBIE IPAEMBI,
JECATHUYHBIE TPOOH. apudmMeTnyecKue AeiiCTBUSA C PAMOHAIBHBIMU YUCIIAMH,
B3avMHO OTHO3HAYHOE | HAXOAMTH 3HAYCHHUSI CTEIICHEH C LEIBIMU ITOKA3aTENAMU U
COOTBETCTBUE MEXKIY KOPHEH, BBIYMCJISTH 3HAUECHHS YMCITOBBIX BBIPAYKEHUH.
MHOKECTBOM Hoayunrtes npeacrasieHue 0 3HAYUMOCTH
JNEHACTBUTENBHBIX JNEHACTBUTEIBHBIX YMCET B TPAKTUUECKON AEATENIBHOCTH
YUCEN U MHOXKECTBOM YeJI0BEKA.
TOYEK KOOPAMHATHON AHAIU3UPOBATH H 1€JIATh BBIBOJbI O TOYHOCTHU
PAMOH. NPUOIMKEHUS ICHCTBATEIBHOTO YN CIIa TP PELICHUT
CpaBHeHue 3a7auy.
JCHCTBUTEITLHBIX Urcell, | OKPYIrasiTh ACHCTBUTEIBHBIE YMCIIA, BHINOJIHATH
apupmMeTHIECKUE NPUKHAKY PE3YIIbTATA BBIYMCICHUHN, OLEHKY 3HAYCHU I
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JNENCTBUS

C IEHCTBUATEIbHBIMU
YUCIIaMU.
[TpubnuxEHHOE
3HAUYCHUE BEJIMYUHBI,
TOYHOCTb
NPUOJIUKEHUS.
OKpyTJIEHUE YUCEIL.
[Ipukuaka v OLeHKa

YU CJIOBBIX BBIPAKECHUIA.
3HAKOMHUTBCS € HCTOPHE PA3BUTUS MATEMATUKH

PE3YIBTATOB
BBIYMCIICHUI
YpaBHEHUS U HEPABEHCTBA. 14 Jlunerinoe ypasaenue. | OcBamBaTh, 3alIOMHHATH U IPUMEHSTH rpaguyecKkue
YpaBHEHUS C OJHOM Pemenue ypaBHeHui, METOABI IIPYU PEIICHUH YPABHEHUI, HEPABEHCTB U UX
[EPEMEHHON CBOJALLAXCA CUCTEM.
K JINHEHBIM. Pacno3naBarth uenbic U IpOOHBIC YPABHEHUS.
KBanparHoe Pewmiars JinHeliHbIe H KBAJAPATHBIC YPABHEHMUS,
ypaBHeHUE. Perenne YPaBHEHUS, CBOASIIMECS K HUM, TPOCcTeiimme poOHO-
VPaBHEHUH, panvoHaIbHbIE YPABHEHHUS.
CBOALLIAXCA IIpenmarats BO3MOXKHBIE CIOCOOBI PELICHUS TEKCTOBBIX
K KBaJIPaTHBIM. 3a/1a4, 00CYKAaTh UX M PeIIaTh TCKCTOBBIC 3a1a41
bukBanparueie Pa3HBIMU CIOCOOAMH.
YPaBHEHUS. 3HAKOMHUTBHCS € HCTOPHE PA3BUTUS MATEMATUKH
[Tpumepsl perienus
YPaBHEHUN TPETHEN

1 4eTBEPTON CTENEHEN
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Pa3NoXKEHUEM
Ha MHOKUTEJTH.
Pewmenue npobHoO-
PalMOHATBHBIX
YPaBHEHHIA.

Pewenne TeKCTOBBIX
3a/1a4 aIreOpanyeCcKumM
METOA0M

YpaBHEHUS U HEPABEHCTBA.
CucteMbl ypaBHEHHIA

14

YpaBHEHUE C ABYMS
[IEPEMEHHBIMH U €10
rpaduk.

Cucrema 1Byx
JIMHENHBIX YPaBHEHUIN
C ABYyMs
NEPEMEHHBIMU U €€
pelienue. PeuieHue
CUCTEM JIBYX
YPaBHEHHU, OMHO

M3 KOTOPBIX JIUHEWHOE,
a Ipyroe — BTOPOit
CTETICHU.
['paduueckas
WHTEPIIpETALNA
CHUCTEMBI YPAaBHEHUN

C IBYMs [IEPEMEHHBIMH.
Pemenue TeKCTOBBIX

OcBanBaThb U NPUMEHSITH IPUEMBI PEIICHUS CUCTEMBI
JBYX TMHEHHBIX YPABHECHUH C IBYMSI IEPEMEHHBIMU U
CHCTEMBI IByX YPaBHEHUIA, B KOTOPBIX OJIHO YPABHEHHE HE
SIBJISIETCS JIMHEHHBIM.

Hcnonb3oBaTh PyHKIHOHAIBHO-TPAaUUYECKIE
NPECTABICHUS AJIsl pellleHUsl H UCC/IeA0BAHUS YPAaBHCHU I
U CHCTEM.

AHATH3UPOBATH TEKCTHI 33124, pelaTh UX
anreOpanvyeckum CrocoOOM: MepexXoauTh OT CIIOBECHOM
(pOPMYJTUPOBKH YCIOBUS 337a4M K aredpanyeckoil Moaenu
NyTEM COCTABJICHUS CUCTEMbI YPAaBHEHUH; peliaTh
COCTABJICHHYIO CUCTEMY YPABHEHUI; HHTEPHPEeTHPOBATD
pe3yibTar.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS MaTEMATUKU
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3a/1a4 areOpanyecKum
cnocodom

YpaBHEHUS U HEPABEHCTBA. 16 Uucnosele Yurars, 3a0HCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
HepaseHcTBa HEPABEHCTBA U UX HEPABEHCTBA;, UCITOIE30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOWCTBA. BoinosHsATh npeo0pa3oBaHusi HEPABEHCTB, HCMOJIb30BATh
JInHelnbIe JUTS TPeoOpa3oBaHusl CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JIMHEWHBIE U KBAAPATHBIE HEPABEHCTBA.
C OJTHOU ITEPEMEHHON Pemars nuHeliHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PELLICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAIOIINAX
CuHcTeMbl TMHENHBIX KBAJPATHOE HEPABEHCTBO, U PEILATH UX; 00CYKAATH
HEPABEHCTB C OHOMI [TOJTy YCHHBIE PEIICHMUSL.
IIEPEMEHHON U UX N300paxarh peuicHUE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
peLIeHue. Ha YHACIIOBOM MPSMOW, 3alIHCHIBATE PEIICHAE C ITOMOIIBIO
KBanparHsie CHMBOJIOB.
HEPABEHCTBA U UX Pewmars xBajpaTHbie HEPABEHCTBA, UCTIOJIB3YS
peLenue. rpaduyecKue NpeaCTaBICHUS.
['paduueckas OcBanBaThb U IPUMEHSITh HEPABEHCTBA NPU PELLICHUN
WHTEPIIpETALNA pa3IMYHbIX 3a1a4, B TOM YHUCJIE PAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C IBYMs
[IEPEMEHHBIMU
OyHKINH 16 Ksanparnunas Pacno3naBath BHIbI H3y4aeMbIX (YHKIIWIA,

dyHKIMS, €€ rpaduk u
croiictra. [1apabona,
KOOPAMHATHI BEPIIMHbBI
napadoJIbl, OCh

WIJIIOCTPHPOBATH CXEMATHYECKH, 00BSICHATH
PacmoJioKEHNE Ha KOOPAMHATHOH MJI0CKOCTU TPadUKOB

byHkumd BUuaa: y = kx,y = kx+ b,y = k_,y = X2,
X
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CUMMETPHUM MapadoIbl.

I'paduxn QpyHKLMIA:
y =k,
y=kx + b,

y=x3 y=+/xy=|x| B 3aBUCHMOCTH OT 3HAYECHNIi
KO3((PUIMEHTOB;, ONUCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTHUHYO (PYHKIHIO IO Gopmyie.
IIpuBoanThL NpuMepbI KBAAPATUYHBIX 3aBUCUMOCTEH
U3 PEATIbHOM KU3HU, (PU3UKH, TEOMETPHH.

BoisiBassiTh 1 00001aTh 0COOEHHOCTH rpaduka
KBaJAPaTUUHON QYHKIMHA y = ax’ + bx + c.

CTpouTthb 1 N300pakaTh CXeMaTHYECKH FPAPUKI
KBaJIPaTHYHbIX (PYHKIWIA, 3aJaHHBIX POopMyIamMu BUa
y=ax*,y=ax*+q,y=a(x +py,y=ax*+ bx +c.
AHaJIM3UPOBATH H NPUMEHSITH CBOHCTBA N3YUYCHHBIX
(YHKIMIA 11 BX TOCTPOEHUS, B TOM YKCJIE C TOMOLIBIO
U (POBBIX PECYPCOB

UnCIIoBRIE
NOCJICN0BATCABLHOCTH

15

[ToHsgTHE YUCTOBOM
MOCJIE0BATEIIbHOCTH.
3ajaHue
MOCJIEI0BATEIIbHOCTH
PEKYPPEHTHOM
(dopmyioii u

(hopMyJI0ii 1-TO YJICHA.

ApudmeTrnueckas u
reoMeTpruyecKas
[IPOTPECCHH.
DOpPMYJIBI 1-T'0 YJIEHA
apu(pMETUUYECKOH 1
FEOMETPUYECKON

OcBauBaTh U NPUMEHSAITh UHICKCHbIE 0003HAYEHMS,
CTPOUTH peyYeBblie BICKA3BIBAHUSA C HCIOIB30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOMN C MOHATUEM
NOCJIEAOBATEIBHOCTH.

AHaaIn3upoBaTh POPMYIy 1-TO YICHA
NOCJIEAOBATENBHOCTH WITH PEKYPPEHTHY IO popmymy

U BBIMHUCJISITH WICHBI TOCIEA0BATENBHOCTEN, 3a1aHHBIX
3TUMH POPMYJIAMHU.

YcTraHaBaMBaTh 3aKOHOMEPHOCTH B TOCTPOCHUN
NOCJIEAOBATENBHOCTH, €CJIH BBIMUCAHBI IEPBBIE HECKOJIBKO
¢€ YWICHOB.

Pacno3naBaTh apuMETHUECKY IO K TEOMETPUYECKY O
NPOrPECCUU MPHU PA3HBIX CIIOCO0AX 3a1aHUSI.
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MPOTPECCUIA, CYMMBI
MEPBBIX 71 YJIICHOB.
Hzo0paxeHune 4ieHOB
apupMETUUYECKOH 1
FEOMETPUYECKON
MIPOTPECCUl TOYKAMHU
Ha KOOPAWHATHOM
IJIOCKOCTH.
JIMHEHHBINA 1
SKCIIOHEHIHAJIBHBII
POCT.

Cno>KHBIE TPOLIEHTHI

Pewmars 3a1aun ¢ MCMONB30BAaHUEM (POPMYJI #-TO WIEHA
apu(PMETHUECKON N rEOMETPUUYECKON TPOTPECCHiA, CYyMMBI
IIEPBBIX /1 YJIEHOB.

MN300paxkarh 4ieHBI NOCIEI0BATENBHOCTA TOUKAMHT

Ha KOOPIAWHATHON IUIOCKOCTH.

PaccmarpuBath npuMepbl NPpoOUeccoB U sIBJIEHUI

U3 pEeATbHON JKA3HU, WLTFOCTPUPYIOLLME U3MEHEHHE

B apu(PMETUUYECKON TPOrPECCUH, B TEOMETPAUYECKOMA
POrPECCHU; H300PAKATH COOTBETCTBYOLIME 3aBUCUMOCTH
rpaduyecku.

Pemars 3a5a4m, CBA3aHHBIE C YMCIIOBBIMU
[TOCJIEA0BATEIBHOCTAMHM, B TOM YHCIIE 3a0a41 U3 PEATbHOMI
YKU3HU C MCIOJIB30BAHUEM LIA(PPOBBIX TEXHOJOTHH
(3NEKTPOHHBIX TAOIUI, rPpaUUECKOTO KaJbKYJIATOpa U T.11.).
Pemars 3a1a4u Ha CIIO)KHBIE ITPOLICHTHI, B TOM YHCIIE
3a/1a4M U3 pearbHON MPAKTHKH (C UCIOJIBb30BAHUEM
KAJIbKYJIATOPA).

3HAKOMHUTBHCS ¢ HCTOPHE PA3BUTUS MATEMATUKH

[ToBTOpEeHME, 0000IICHHE,
CUCTEMAaTH3alns 3HAaHUM

18

Yucaa u
BbIYHCJICHUS (3AUCH,
CpaBHEHUE, IECHUCTBUSA
C JICHCTBUTEIILHBIMHA
YUCJIAMU, YUCIOBas
npsiMasi; TPOLICHTHI,
OTHOIICHMS,
MTPOTIOPIINH,

OnepupoBaTb NOHATUSIMU. MHOKECTBO, MMOJAMHOKECTBO,
OTEpalyy HaJ MHO>KECTBAMH, HCIOJIB30BATH IT'PauiecKoe
NPEICTABICHUE MHOYKECTB [UTsl OMMCAHUS PEATBHBIX
IPOLIECCOB U SBJICHUH, MPH PELICHUH 33144 U3 IPYTUX
y4€OHBIX MPEAMETOB.

AKTYyaJM3upoBaTh TEPMHHOJIOTHIO H OCHOBHbBIE
AelicTBHS, CBSI3AHHBIC ¢ YUCJIAMM. HATYPATBHOE YKCIIO,
IPOCTOE U COCTABHOE YKCIIA, IETMMOCTh HATYPAJTBHBIX
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OKPYIJICHHE,
npUOIM>KEHHUE,
OLICHKA, PELICHNE
TEKCTOBBIX 33724

YHCEN, IPU3HAKA IETUMOCTH, LIETI0€ YUCIIO0, MOLYJIb YUCIIA,
OOBIKHOBEHHAS W ACCATHYHAS APOOU, CTAHJAPTHBIN BHUT
YyHciia, apu(pMETUIECKUI KBAPATHBIA KOPEHB.
BbInosHATH AeiicTBUS, CPABHUBATH U YNOPSIA0YHBATH

apu(pMeTHIECKUM YHCJIA, MPEACTABIIATH YHCIA HA KOOPAMHATHON MPSIMOH,
CIIOco0OM) OKPYIJISATh YMACIA, BHIIOJHATH NPUKHIKY H OLEHKY
pe3yabTara BEIYUCICHUM.
Pemars TekcTOBBIC 320240 apUPMETHUECKUM CITIOCOOOM.
Pemars npakTuveckue 3aaa4m, CoACpKalve NPOLCHTHI,
JOJIN, YACTH, BBIPAKAIOLIME 3aBUCUMOCTH. CKOPOCTh —
BpPEMSI — PACCTOSIHHUE, [IEHA — KOJIMYECTBO — CTOMMOCTD,
00BEM paboTEl — BpEMS — MPOU3BOAUTEIBHOCTD TPYAQ.
Pa3Ooupartp peanbHbIC )KU3HCHHBIE CUTYALWAN,
(popmyIpPOBATH WX HA S3BIKE MATEMATHKH,
HAXOAUTh PELICHUE, TPUMCEHSISI MATEMAaTUYECKHIA armnapar,
HHTEPNPETHPOBATH PE3YJIbTAT
Auredpanveckue OnepupoBarb NOHATHSIMU: CTEIIEHD C LETBIM
BbIPAsKCHUSI nokasareyiem, apu(pMeTnIeCKuii KBaAPATHBINA KOPEHD,
(npeoOpa3oBaHue MHOTOYJIEH, anredpanyeckas ApoOb, TOXKAECCTBO.
anreOpanyecKux BbIno/HATH OCHOBHBIE ACICTBUS: BHIIIOJIHATH PACUETHI
BBIPOKECHU, no popmysaM, mpeoOPa3OBBIBATE LENBIE, TPOOHO-
JOITy CTUMBIE PALMOHAIBHBIE BBIPAKCHUS U BBIPAKEHUSI C KOPHSIMH,
3HAYEHUS) PEATM30BbIBATH PA3JI0KEHNE MHOTOYJIEHA HA MHOYKUTEIH,

B TOM YHKCJIE C UCIMOJIb30BaHUEM (POPMYJT Pa3HOCTH
KBaJpaTOB M KBajpara CyMMBbI M PA3HOCTH;, HAXOIUTh
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JOIY CTUMBIE 3HAYCHHUSI IEPEMEHHBIX 751 APOOHO-
PAlMOHAIBHBIX BEIPAKEHUN, KOPHEN.

MopaeanpoBaTth ¢ TOMOLIBIO POPMYJT PEATIBHBIE MTPOLIECCHI
1 SIBJICHUS

DyHKIUU
(IOCTPOCHMUE,
CBOWCTBA U3y YEHHBIX
yHKmiA;
rpaduueckoe pemeHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMH: QyHKIHS, TpaduK QyHKIUH,
HYJIM (PYHKLMH, TPOMEKYTKHA 3HAKOMTOCTOSIHCTBA,
NPOMEKYTKH BO3pACTaHUsl, yObIBaHUs, HAMOOJIBILIEE U
HAUMEHBIICE 3HAYCHHS (PYHKLINH.

AHaAIM3UPOBATh, CPABHUBATH, 00CYKAAaTh CBOWCTBA
(YHKIMIA, CTPOUTH UX rpaQuKy.

OnepupoBaTb NOHATHSAMH: [IPAMAst MPOTIOPLIMOHATBHOCTD,
oOparHas NpONOPUUOHATIBHOCTE, TUHEHHAS PyHKIKUS,
KBaJpaTHuHas QyHKIMs, napadosia, runepooa.
Hcnonb3oBaTth rpaguku 11 ONPEACTICHUS] CBOUCTB,
IPOLECCOB M 3aBUCUMOCTEH, JIs PEIIEHUS 3304 U3 APYTUX
y4€OHBIX MPEAMETOB H PEAIBHOM KU3HU, MOACIUPOBATH

C MOMOIIBIO TPa(PUKOB PeATbHBIC TPOLECCH U SIBJIICHUS.
Beipaxkarts ¢gopmy/iaMmu 3aBUCUMOCTH MEXKTY BETMUMHAMHA

OBIIEE KOJIMYECTBO
UACOB 110 ITPOT'PAMME
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DEJEPAJIBHAS PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA
«I'’EOMETPUS» B 7-9 KUITACCAX

HOACHUTEJBHAA 3AITMCKA

['eomeTpHst Kak OJIMH M3 OCHOBHBIX Pa3feiioB IIKOJbHOW MaTEMATHUKH, UMEHOLMANA
CBOCH MLENbI0 O0ECIEUNTh M3YUYEHHE CBOWMCTB M PA3MEPOB (PUIyp, WX OTHOLICHWUH U
B3aMMHOE PACMOJIOXKEHUE, OMHUPAETCS HA JIOTMYECKYI0, JOKA3ATECIbHYK JIMHUIO.
LleHHOCTh HM3Y4YeHMs] TEOMETPUM HA YPOBHE OCHOBHOrO 0O0mIero o0pa3oBaHus
3aKJIF0YAETCs B TOM, 4YTO OOYYAKOIIMWCA YYATCS MPOBOAUTH JTOKA3ATEIbHBIC
pPacCyKICHUs, CTPOUTH JIOTMYECKHE YMO3AKIKYCHHS, JOKAa3blBaTh HWCTUHHBIC
YTBEPKACHHS U CTPOUTH KOHTPIPUMEPHI K JOKHBIM, IPOBOIUTH PACCYKACHUS
«OT TPOTHUBHOTO», OTJIMYATh CBOWCTBA OT MNPHU3HAKOB, (OPMYJIMPOBATH OOpaTHBIC
YTBEPKACHHSI.

BTopoii 1EHHOCTBIO HM3YUYEHUS] TEOMETPUHU SBIISIETCS WMCIHOJb30BAHUE €€ Kak
WHCTPYMEHTA MPU PEIICHUM KAaK MaTeMAaTUYECKUX, TaK M MPAKTHYECKUX 3a7ad,
BCTPEUAKOINUXCS B PealbHON ku3HU. OOyUarouMiicss JOMKEH HAYYMTHCS ONMPEICIUTh
TrEOMETPAYECKYIO (DUTYPY, OMHCATh CIIOBAMHU JAHHBIA YEPTEXK WIIM PUCYHOK, HAWTH
IUIOMIA/Ib 3€EMENIBHOTO yYacTKa, PAaCCUMTaTh HEOOXOAMMYIO [UIMHY ONTOBOJIOKOHHOTO
kaOens wim TpeOyeMmble pa3MeEpbl rapaxa i aBTOMOOWJIL. OTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENbHAS JIMHUS B M3yuYeHWW reoMerpud. [lpum pemeHnm 3amay
MPAKTUYECKOTO XapakTepa OOy4YarOUMiACs YUWUTCS CTPOMTh MAr€MAaTHYECKUE MOJACITU
PEANTBHBIX JKA3HECHHBIX CUTYallUi, MPOBOIUThH BBIYMCICHUS W OLICHUBATh AICKBATHOCTh
NOJTyYEHHOTO PE3yJibTara.

Kpaiine BaXHO MOJYEPKMBATH CBA3M TEOMETPHUM C JPYTUMHU  YUYCOHBIMH
npeaIMETaMi, MOTUBMPOBATH WCIOJB30BATH OMPEACIICHUS T€OMETPUUYECKUX (PUryp U
NOHATUN, TEMOHCTPUPOBATH NPUMECHEHUE MOJYYEHHBIX YMEHUN B (DU3MKE M TEXHHKE.
OTu cBsi3W Haubonee sApKO BUAHBI B TeMax «BekTopel», «TpHroOHOMETpHYECKUE
cooTHOUIEHUs», «Meton koopauHat» U « Teopema [Tugaropay.

Y4eOHnblii kypc «l'eoMeTpus» BKIKOYACT CJIECAYIOIIUE OCHOBHBIE PAa3ACibl
conepkanus: «I'eomeTpruueckue GUrypbl U UX CBOHCTBAY, «I3MEpEHHE T€OMETPUUYECKIX
BEIIMYUHY, «JIeKapTOBBI KOOPAMHATBI HA IUIOCKOCTH», «BeKTOpbl», «/IBUXKEHUS
wIo0cKoCcTHy, «[IpeodpazoBanus moao0us.

OO0mee 4Mcno0 YacoB, PEKOMEHIOBAaHHBIX Ui M3y4eHUs Y4eOHOro Kypca
«['eomerpusty, — 204 yaca: B 7 knacce — 68 yacoB (2 yaca B HEAENO), B 8 Kkiacce — 68
4yacoB (2 4yaca B HENENIO), B 9 Kitacce — 68 4acoB (2 yaca B HEJEIIO).
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COJAEPKAHUE OBYUYEHUA
7 KIIACC

HauvanbHbie OHATUSA reOMeTpUE. ToUKa, IpsAMasi, OTPE30K, JIy4. YToJ. Buasl yrios.
BeprukanbHele M CMEXKHBIE YIibl. buccekrpuca yria. JlomaHas, MHOIOYTOJIBHUK.
[TapamiensHOCTh M NEPIEHAUKYISAPHOCTD MPSIMBIX.

CumMmerpuunbie (urypel. OCHOBHBIE CBOWMCTBA OCEBOH cuMMeTpud. [Ipumepsr
CUMMETPHUH B OKPYIKAIOILEM MHUPE.

OCHOBHBIE MTOCTPOEHUS C MOMOLIBIO UUPKYJIS U JIMHEHKU. TpeyronpHuk. BeicoTa,
MearaHa, OMCCEKTPUCa, MX CBOMCTRA.

PaBHOOE IpEHHBIN M PABHOCTOPOHHMIA TPEYTOJIBHUKN. HEPABEHCTBO TPEYTOJIbHUKA.

CBolicTBa W TpHU3HAKKW PaBHOOCAPEHHOrO TpEyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJIHAKOB.

CBoiicTBa U NPHU3HAKKA NAPALICIBHBIX MPAMBIX. CymMMa YITIOB TPEYTOJIbHHUKA.
BHeunue yribl TpEyroJIbHUKA.

[IpAaMOYTONBHBIA ~ TPEyroJbHUK.  CBOMCTBO  MEIMAHbl  MPSAMOYTOJBHOTO
TPEYTOJIbHAKA, TMPOBEAEHHOW K THUIOTEHy3€. [IpH3HaKku paBeHCTBA NPAMOYTOJBHBIX
TPEYTOJILHUKOB. [ IpAMOYTOJIbHBIN TPEYTOJIBHUK C YIII0M B 30°.

HepaBeHcTBa B T€OMETPUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopemMa 0 O0JIBIIEM YIJIE U OOJIBIIEH CTOPOHE TPEYTOJAbHUKA. [ IepreH InKyIsp
W HAKJIOHHAs.

['eomeTprUECKOE MECTO TOUEK. brUcceKTprca yria u CEpeaIuHHBIN NEPIEH AUKY ISP
K OTPE3KY KaK reOMETPUYECKUE MECTA TOYEK.

OKpPY>XKHOCTb M KpPYyT, XOpJla U JUAMETP, UX CBONCTBA. B3aMMHOE PACIOJIOKEHUE
OKpPY>KHOCTH M mnpsaMoi. KacarembHas M cekymas K OKPYXHOCTH. OKPY>KHOCTB,
BIIMCAHHAS B YIoJl. BIMCaHHAs W ONMMCAHHAS OKPYXKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYeTeIpéxyronbHuKy. [lapamienorpamMm, ero npu3Hakd ¥ cBoicTBa. YacTHbIE
CJTy4au napajjieorpaMMoB (IPSIMOYTOJIBHUK, POMO, KBAaIpaT), UX MPU3HAKH U CBOIMCTBA.
Tpanenus, paBHOOOKas Tpaneuus, €€ CBOCTBa M pu3HaKK. [[psMoyronbHas Tpaneuus.

Mertoa yasoeHus meauanel. LlenTpanibHas cumMeTpust. Teopema dajeca U TeopeMa
0 MPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTOJIbHUAKA U Tpaneuuu. LIEHTp Mace TpeyroapHuKa.

[TonoOue TpeyroabHukoB, Kod(pduuueHt noaodus. [lpusHaku moaoOus
TPEYTrOJAbHUKOB. [IpuMeHenne nogo0ust Npy PEIICHUN MPAKTHYECKUX 3a/1aY.

CpoiicTBa momaaci reomeTpuueckux ¢Guryp. DOOpMysbl A IJIOLAAM
TPEYrOJbHKUKA, TMapajenorpamma, pomda W Tpaneuuu. OTHOWIEHWE MJIOMAACH
no100HBIX (Uryp.

Brruucnenue miomaneid TPEYroJIbHUKOB W MHOTOYTOJIBHAKOB HAa  KJIETYaTOR
oymare.
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Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu peleHun
MPAKTUYECKUX 3aa4.

CHHyC, KOCHHYC, TaHI€HC OCTPOr0 yIjia MNPSIMOYIOJBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO. TPUTOHOMETPUYECKUE (PYHKLIMH YIIIOBB
30°, 45° u 60°.

BrniucanHble W LEHTPAIBHBIE YIUIBI, YTOJ MEXKAY KACaTeJbHOW W XOPHOW. YTIbI
MEXAY XOpAAMH U CEKYLIMMHK. BIIMCAHHBIE U ONTMCAHHBIE YETHIPEXYTOJIbHUKH. B3anMHoe
pacnonoKeHne IBYX OKpykHocTel. Kacanme okpyskHocTeil. OOmme kacarenbHbIE K
JIBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, KOcUHYC, TaHreHc yrinoB oT 0 no 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKAECTBO. DOPMYIIBI IPUBEACHUS.

Pewienne TpeyronbHUKOB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB. PemeHue
MPAKTUYECKUX 3a1a4 C UCIIOJIB30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHY COB.

[TpeoOpazoBanue nmoaodus. [TogoO6ue COOTBETCTBEHHBIX JIEMEHTOB,

TeopemMa O MPOU3BEIECHUU OTPE3KOB XOPA, TEOPEMBI O NMPOU3BEACHUUA OTPE3KOB
CEKYLIMX, TEOPEMA O KBAIPATE KACATEIbHOM.

BekTop, mmHa (MOIyJib) BEKTOpPA, COHAMPABJICHHBIE BEKTOPHI, TPOTHUBOMOIOMXKHO
HaITPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALUU
HaJ BeKTOpamu. Pa3nokeHuWe BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopmunarer Bekrtopa. CkansgpHOE MNPOM3BEACHUE BEKTOPOB, MPUMEHEHUE IS
HAXOXKIACHUS JUIMH U YTJIOB.

JIeKapTOBBI KOOPAMHATEL HA IUIOCKOCTH. YPAaBHEHUs MPAMOH M OKPY>KHOCTHUB
KOOPAMHATAX, NEPECEUCHUE OKPYKHOCTEH M NpsMbIX. METOA KOOpAMHAT M €ro
NIPUMEHEHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKK. [7TMHA OKPY>KHOCTH. ['paaycHas u paguaHHas Mepa
VIJ1a, BBIYACIIEHUE JUIMH OYT OKpY>kHOCTEH. [Lmomans kpyra, ceKTopa, CErMeHTa.

JIBUWKEHHS TUIOCKOCTH M BHYTPEHHUE CUMMETPUH (QUIYP (SIEMEHTApPHBIC
npeacraieHus ). [lapamiensHeiii nepenoc. [1oBopoT.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE PE3ysbTaThl OCBOCHUS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kjaacce:

Pacno3HaBarte M3y4eHHbIE T€OMETPUYECKUE (PUIYpBI, ONPEIENATh MX B3AUMHOE
pacroyioKeHne, M300pakarb TIE€OMETPUYECKHE (UIypbl, BBINOJIHATH  YEPTEXKHU
0 YCJIOBMIO 3a1a4i. M3MepATh JIMHEWHBIE W YIJIOBBIC BENMYMHBL. Pemare 3aaauv Ha
BBIYMCIICHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJMYHMH MPEAMETOB B PEAIbHOM
JKU3HW, pa3MEpPOB NPHUPOAHBIX OOBEKTOB. Pazmuuare pasmepsl 3TUX OOBEKTOB
IO MOPSAAKY BEJIMYUHBI.
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CTpOouTh YEPTEKH K TCOMETPUUECKUM 330a4aAM.

ITonmb30BaThCs TPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh IMPU3HAKHU U
CBOICTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PELICHUY 33a4.

IIpoBOAMTE JOTHYECKUE PACCYKACHUS C€ MCIOJNb30BAHUEM TIE€OMETPUYECKUX
TEOPEM.

[Tonmb3oBaTbecst  MpHU3HAKAMHA  PABEHCTBA  NPSAMOYIOJIBHBIX  TPEYTOJIBHUKOB,
CBOMCTBOM MEIHMAHBI, MPOBEACHHOW K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTrOJIBHUKA,
B PELICHUN NEOMETPUYECCKUX 3a1a4.

Onpenensare NapavieIbHOCTh MPSAMBIX € MOMOINBIO YIJIOB, KOTOPBIE 00pa3zyeT
C HUMHU cekymas. Onpenensars NapauleIbHOCTh MPSAMBIX C MOMOIIBK) PABEHCTBA
PacCTOAHUI OT TOYEK OAHOM MPAMOM 10 TOUEK APYTON MPSIMOM.

Pemare 3a1auun Ha KieTyaToit Oymare.

[TpoBOMTE BEIYMCIICHUSI W HAXOIUTh YUCIIOBbIE W OYKBEHHBIE 3HAUYCHUS YIJIOB

B F'€OMETPUYECKUX 3aJa4aX C HUCIOJIB30BAHUEM CYMMBI YIJTIOB TPEYTOJIBHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB  YIJIOB, OOpAa30OBaHHBIX NPH [EPECCUEHUU  JIBYX
MapauIeNIbHBIX MPSAMBIX CEKYILEN. PemaTh npakTiuecKue 3a1a4i Ha HaX0)KAEHHE YITIOB.

Bnagete NOHATHEM TIEOMETPUYECKOTO MECTa TOYEK. YMETh OIPENENATh
OMCCEKTPUCY yIJia U CEPEIMHHBIN MEPIICHINKYJISP K OTPE3KY KaK TEOMETPHUYECKHAE MECTa
TOYEK.

@opMyIMpoOBaTh ONPEACIICHUS OKPY)XHOCTH W Kpyra, XOpAbl W JUaMeTpa
OKPYKHOCTH, TOJIB30BAThCA MX CBOMCTBAMHM. YMETh IPUMEHATH 3TH CBOMCTBA IPH
pELICHNH 3a1a4.

Brnanets moHATHEM ONMUCAHHONW OKOJIO TPEYTOJIbHAKA OKPYKHOCTH, YMETh HAXOAUTH
e€¢ ueHtp. [lonb3oBarbes (pakTaMH O TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTOJbHHUKA
[IEPECEKAOTCS B OHOM TOUYKE, U O TOM, YTO CEPEAUHHBIE MIEPIICHIUKYIIIPEI K CTOPOHAM
TPEYTOJIbHUKA ITEPECEKAIOTCS B OJTHON TOUKE.

Bnagere moHATHEM KacarellbHOW K OKPY’KHOCTH, TOJIB30BATBCA TEOPEMOIO
MIEPICHANKYJIAPHOCTH KacaTeJIbHOM 1 paanyca, MPOBEAEHHOI0 K TOUYKE KaCaHUsL.

ITonmb3oBaTbCs MPOCTEUIIMMH TE€OMETPUYECKUMHU HEPABEHCTBAMU, MOHUMATh UX
MMPAKTUYECKANA CMBICIL.

IIpoBOAMTE OCHOBHBIE T€OMETPUYECKHE MOCTPOCHHUS C IMOMOIUBIO LUPKYJIA H
JIAHEWKMU.

[IpenmeTHbIC PE3YJIBTATBl OCBOEHUS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Pacnio3HaBarh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TIOJIb30BATHCS
WX CBOWCTBAMM IIPHA PELICHUU TEOMETPUUECKUX 3aa4.

[IpuMeHsATh CBOWCTBA TOUKA NEPECEUCHHsST MEIMAH TPEYTrOJbHUKA (LIEHTPa Mace)
B PEILICHUH 334a4.

Branere moHATHEM CPEIHEH JTMHUM TPEYTOJIBHUKA W TPANCUUH, MPUMEHATh UX
CBOMCTBA MPU PELICHUN NCOMETPUYECKUX 3a1a4. [lonp3oBaTeca Teopemoil Paieca
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U TEOPEMO O MNPONOPLUUOHAIBHBIX OTPE3KaX, MNPUMEHATh WX JJs  PEIICHUs
MPAKTUYECKHX 3a7a4.

[IpumeHsTh TpHU3HAKKM NOMO0OHS TPEYTOJbHUKOB B PEUICHUM TE€OMETPUUYECKUX
3a/1ad4.

[Tonb3oBarbest  Teopemoit  [ludaropa amsg  pemieHUss TEOMETPUUYECKUX U
NPAKTHYECKHAX 337a4. CTPOMTh MATEMATUYECKYH) MOJECIb B MPAKTUYECCKUX 3a7a4ax,
CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYFOLIUE JJTUHBI.

BrnaneTs NoHATUSAMEM CHHYCA, KOCHHYCA U TAHTE€HCA OCTPOTO YIJIa MPSMOYTOJIBHOTO
TpeyrojabHuKa. [101p30BaThCS 3TUMU NOHATUSMU T PEIICHUS MPAKTHYECKUX 3a/1a4.

Beruncnare  (paznvuHbiME - CHOCOOAMH) MJIOIIAAL TPEYTONbHUKA W IJIOLIAAM
MHOTOYTOJIbHBIX (UTYP (MOJIB3YSICh, T/I€ HEOOXOAUMO, KANbKYJSITOPOM). [IpuMeHsTh
NOJTyYEHHBIC YMEHUS B MPAKTUYECKUX 3a1a4aX.

BrnaneTs NOHATHSAMA BIMCAHHOTO W LEHTPATBHOTO YIJa, MCIOJIb30BaTh TEOPEMBI
O BIIMUCAHHBIX yIiax, yriaaxXx MEXIy XOpAaMu (CEKYIMMU) U YIJIE MEXKIY KacaTeJIbHON 1
XOpAOH NPH PELICHUU T€OMETPUYECKUX 3a/1aY.

Brnanete TOHATMEM ONKMCAHHOTO YETHIPEXYTOJIbHUKA, TMPUMEHSATh CBOMCTBA
OMKCAHHOTO YETHIPEXYTOJIBHAKA MPH PEIICHUH 33424,

[IpuMEHSTH MOy YCHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MAaTEMATHUYECKHAE MOJIEH
JUIS  330a4 PEealbHOM SKM3HA W TPOBOAWTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TPUMEHECHUWEM MOAOOMS W TPHUTOHOMETPUM (IMOJIB3YACh, TAE€ HEOOXOAMMO,
KAJIbKYJIITOPOM ).

[IpenmeTHbIE PE3yNbTaThl OCBOCHUS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMKA OCTPBIX YIJIOB, HAXOAWTH C WX MOMOLIBIO
PA3IAYHBIC DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («PELIECHUE MPSMOYTOJbHBIX
TPEYTOJABHUKOBY ). Haxoaute (¢ NOMOIIBK KAIBKYJIATOPA) JUIMHBI W YIJIBI IS
HETAOTMYHBIX 3HAYEHUIA.

[Tonb3oBarbest QopMmynamMu TNPUBEACHHUS W OCHOBHBIM TPUTOHOMETPHYECKHM
TOKIECTBOM  JUIsl HAXOXACHUS COOTHOLIEHWH MEXKIY TPUTOHOMETPUYECKUMU
BEIIMYMHAMMU.

Hcnonb30Barh TEOPEMbl CHHYCOB M KOCHHYCOB Ui HAXOXACHHS Pa3IMYHBIX
3JIEMEHTOB TPEYTOJIBHAKA («PEIIEHUE TPEYTOJIbHUKOBY ), MPUMEHATh UX MPH PELICHUA
rEOMETPUYECKUX 3a4a4.

Brnanetes monsTHsMU mpeoOpazoBaHUsl NOA0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Guryp. [lonb30Barbes CBOWCTBaAMU MOAOOMS MPOU3BOJIBHBIX (QUTYP, YMETh
BBIYMCIISITH JJTMHBI M HAXOAWUTH YIJIbl y TOA0OHBIX (puryp. [IpuMeHsTh CBOMCTBA MOI00HS
B MPAKTUYECCKUX 33Ja4aX. YMETb NPUBOJUTH NPUMEPBl MOAOOHBIX (PUTYPB
OKPY’KaroLIeM MUDE.

[Tonb3oBarTbcst TEOpEMaMu O TPOM3BEACHUM OTPE3KOB XOPA, O MPOU3BEACHHUU
OTPE3KOB CEKYIIUX, O KBAAPATE KaCaTEIbHOM.
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[Tonb30BaTbCsl BEKTOPaMH, MOHUMATh WX T€OMETPUUYECCKUI U (PU3MYECKUIA CMBICT,
OPUMEHATh WX B PEIICHUM TEOMETPUYECKHX W (PU3MYECKUX 3aaad. [IpuMeHsTH
CKaJISIPHOE MPOU3BEACHHAE BEKTOPOB [Tl HAXOXICHHUS JUIHH U YTJIOB.

[Tonb3oBaTbCcsi METOAOM KOOPAMHAT HA IJIOCKOCTH, NPUMEHSTH €r0 B PEUICHUU
TrEOMETPUYECKUX U TPAKTUYECKHX 3aay.

BrnaneTs NOHATHIMYM TPAaBUJIBHOTO MHOTOYTOJIBHUKA, IJIMHBI OKPY>KHOCTH, JJTMHBI
OYTH OKPY>KHOCTH M PaJMaHHON MEPBI yriia, YMETh BBIYHMCIATH MJIOLIAAb KPyra U €ro
yacTel. [IpUMEHSATh NOTyYEHHBIC YMEHUS B MPAKTHYECKUX 3a/1a4ax.

HaxoauTe ocu (M1 HEHTPbI) CAMMETPUH (PUTYP, MPUMEHSTH JIBUKEHUS MJIOCKOCTH
B IPOCTENIINX CIIyYasx.

[IpuMEHSTH MOy YCHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MAaTEMATHUYECKHAE MOJIEH
JUIS  3a0a4 PEaJlbHOM SKM3HM W TPOBOJWUTH COOTBETCTBYIOIIKME BBIYMCIICHUS
C MPUMEHEHUEM TOA00HMS W TPUTOHOMETPUYECKHX (yHKUIMI (MONB3ysCh, TAE
HEOOXOAUMO, KATbKYJIITOPOM ).
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Haumenosanue pasznena |KoanuecTso OcHOBHOE OCHOBHBIE BUJIbI JIEATEILHOCTH 00y YArOIIUXCS
(TeMBl) Kypca 4acoB COJEPIKAHUE
[Ipocreiimme 14 [Ipocreiimue DopMyJUPOBATH OCHOBHBIC IMOHATUS U OMPEACIICHUSI.
reOMETPUYECKHAE QUTYPBI U reOMETPUYECKUE Pacno3HaBaTh N3yUYeHHBIE TEOMETPUYECCKUE PUTYPHI,
nx cBoiicTBa. MI3mMepenue OOBEKTHI. ONpeAesATh UX B3AMMHOE PACIOI0KEHHAE, BBINOJIHITD
reOMETPUYECKUX BETUYHMH MHOTOYTOJIBHUK, YEPTEK MO YCITOBUIO 3a1A4H.
JIOMaHasl. IIpoBoauTH NPOCTERIINE MOCTPOCHUS C TOMOLLUBIO LIUPKYJIS
CMmexHBIE Y JIMHEH KA.
BEPTUKAIBHBIE YTIIBL. N3mepsTh TMHEHHBIE U YTIIOBBIE BEJIMUYMHBI TEOMETPUUECKHAX
Pabora Y IPAKTHYECKUX OOBEKTOB.
C IPOCTEHILIMMU OnpenensiTh «Ha I1a3» pa3Mepbl PEATTbHBIX 00OBEKTOB,
YEPTEIKAMHU. NPOBOIMTH IPyOYIO OLIEHKY UX PA3MEPOB.
Hsmepenne nuHeiHbIX | Pemiarhb 3a1a4M HA BBIYUCIIEHUE JTMH OTPE3KOB U BEIVYUH
Y YITIOBBIX BEJIMYHH, VIJIOB.
BEIYKCIICHAE OTPE3KOB | Pemars 3a1a4u HA B3AMMHOE PACITOJIOKEHUE
W YIJI0B reOMETPUYUECKUX PUTYP.
IIpoBoanTsh KNacCHPUKALMIO YTIIOB, BBIMHCISITH
JIMHEHHBIE U YTJIOBBIE BEJIMYHAHB], IPOBOAUTH
HEOOXOIUMBIE JOKA3ATEIbHBIE PACCYKACHUS.
3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS T€OMETPUH
T peyroJIbHUKN 22 [TonsATHE O paBHBIX Pacno3HaBarth apel paBHBIX TPEYTOJbHUKOB HA TOTOBBIX

TPEYTOJIbHUKAX U

yeprekax (C YKa3aHUEM MPU3HAKOB).
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NEPBUYHBIE
MPEACTABICHUS

0 paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBA
TPEYTOJIBHUKOB.
IIpru3Haku paBeHCTBA
MPAMOYTOJIBHBIX
TPEYTOJIBHUKOB.
CBOWCTBO MEIMaAHBI
PAMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBEAEHHOM

K TUITOTEHY3E.
PaBHOOE IpEHHBIE 1
PaBHOCTOPOHHME
TPEYTOJIbHUKH.
[Ipu3Haku 1 cBOWCTBA
paBHOOEAPEHHOTO
TPEYTOJIbHUKA.
Hepasenctsa

B TEOMETPHH.
IIpsaMoOyroJIbHBIHA
TPEYTOJIBHUK C YTIIOM
B 30°




BeiBoauTh cneacTBHs (PABEHCTB COOTBETCTBY FOLIUX
3JIEMEHTOB) M3 PABEHCTB TPEYTOJIBHUKOB.
DopMyJIMPOBATH ONPEIACIICHUS: OCTPOYTOJIBHOTO,
TYTNOYTOJIBHOTO, MPSMOYTOJILHOTO, PABHOOEPEHHOTO,
PABHOCTOPOHHETO TPEYTOJIBHUKOB, OMCCEKTPUCHI, BBICOTHI,
MEMAaHBl TPEYTOJIBHUKA, CEPEANHHOTO MEPIEHAUKYIISPA
OTpE3Ka;, MEPUMETPA TPEYTOJIbHUKA.

DOopMyJIMPOBATH CBOICTBA M MPU3HAKK PAaBHOOEIPEHHOTO
TPEYTOJbHUKA.

CTpouTh YEPTEKH, peliaTh 32424 C IOMOIIBIO
HAXOX/ICHUS PABHBIX TPEYTOJbHUKOB.

IIpumeHSTH TPU3HAKK PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJbHUKOB B 337a4aX.

Hcnonb3oBaTh u(POBBIE PECYPCHI AJISA HCCJIEI0BAHUS
CBOMCTB M3y4yacMbIX (pUTyp.

3HAKOMHTBCS C HCTOPHEH PA3BUTHSI TEOMETPUU
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[ lapayiiensHbIE TPSMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA

14

[TapauienbHbie
MPAMBIE, KX CBOMCTBA.
Haxpecr nexaruue,
COOTBETCTBEHHBIE U
OTHOCTOPOHHUE YIJIBL,
00pa30BaHHbIE

[IPH IEPECEYCHUN
rapasuiesIbHbIX
MPSIMBIX CEKYLIEH ).
[Ipu3Hak
[apajuIeIbHOCTH
MPSAMBIX Yepe3
PaBEHCTBO PACCTOSTHUI
OT TOYEK OJHOM
IPAMO# 1O BTOPOi
MIPAMOiA.

Cymma yrmos
TPEYTOJIbHUKA.
Buenrnue yrisl
TPEyTrOJbHHUKA

DopMyJTHPOBATH NMOHATHE [TAPATUIEIIBHBIX TIPAMBIX,
HAXOAHUTD IIPAKTHYECCKUE ITPUMEDPBL.

N3yuars cBoiicTBa yriioB, 00pa30BaHHBIX MPH MEPECCUCHUN
napasuiesIbHBIX TPAMBIX cekyiieil. IIpoBoauTh
JA0KA3aTeJIbCTBA MAPAUICIIBHOCTH IBYX IIPAMBIX € ITOMOILBIO
YIJ0B, 00pa30BaHHBIX MPU NEPECCUCHUH STHX MPSIMBIX
TPETHEN MPSIMOH.

BbI4HCISITH CYMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIBHUKA.
Haxoaurtp unciioBbic 1 OyKBEHHBIE 3HAUYEHUS YTJIOB

B TEOMETPUYECKHUX 3a1a9ax C UCIIOJIB30BAHUEM TEOPEM

0 CYMME€ VIJIOB TPEYTOJILHUKA M MHOTOYTOJIbHUKA.
3HAKOMHUTBCS ¢ HCTOPHE PA3BUTHS T€OMETPUH

OKpYy>KHOCTB U KPYT.
[ comeTpruyeckue
MOCTPOEHHUS

14

OKpY>KHOCTb, XOpJ1a 1
JIAAMETP UX CBOMCTBA.
Kacarenpnas

K OKPY>KHOCTH.
OKpy>KHOCTB,
BIIUCAHHAS B yTOJI.

DopMyJIMPOBATH ONPeEACICHHS. OKPY>KHOCTH, XOP/bI,
IMaMeTpa M KacaTenbHOM K OKpy>kHOCTH. M3ydaTh nx
CBOICTBA, MPU3HAKHU, CTPOUTH YEPTEIKH.
HccnenoBarb, B TOM 4MClIe HCMOJAB3YS HU(POBLIE
pecypcChbl. OKPY>KHOCTb, BIUCAHHYIO B YTOJI, LEHTP
OKPY>KHOCTH, BIIUCAHHOM B YIOJT, PABEHCTBO OTPE3KOB
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[Tonstue 0 I'MT,

KacCaTCJIbHBIX.

[IPUMEHEHUE Hcnoas3zoBare MeToa ' MT 1is nokasarenscTBa TEOPEM
B 3aJ1a4ax. 0 MepeceueHN OUCCEKTPHUC YIIIOB TPEYTOJbHUKA U
buccekrpuca u CEPEAVHHBIX MTEPIIEHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
CEpPEANHHBIN ¢ nomorusro ['MT.
NEPIEHAUKYIIAP OBjaazeBaTb NOHSITUSIMH BIIMCAHHON U ONMCAHHON
KaK reOMETPUYECKUE OKPYKHOCTEHN TPEYroJIbHUKA, HAXOAHUTH LIEHTPHI ITHX
MeECTa TOYEK. OKPYKHOCTEM.
OKpy>KHOCTB, Pemiars OCHOBHEIE 3aJa4H HA MOCTPOEHHE. YITIa, PABHOIO
OTICaHHAas OKOJIO JAHHOMY; CEPEIMHHOTO MEPHEHANKYIISIPA JAHHOTO OTPE3KA,
TPEYTroJIbHUKA. PAMO#, TPOXOJAIIEH YEPE3 JAHHYIO TOUKY U
OKpYHOCTB, NEPNEHAUKYJIIPHON TaHHOH MPSMOK; OMCCEKTPUCHI JAHHOTO
BITMCAHHAsA yIJia; TPEyroJIbHUKOB
B TPEYTOJIBHUK. 10 Pa3JIMYHBIM DJIEMEHTAM.
IIpocreiimme 3HAKOMHUTBCS ¢ HCTOPHE PA3BUTHS T€OMETPUH
3a1a4u
Ha ITOCTPOCHUE
[ToBTOpEHUE, 0000IEHNE 4 IToBTOpEHue u Pemiars 3a7a4M Ha MIOBTOPEHHUE, UIUTIOCTPUPY FOLLUE CBA3H
3HAHUNA 0000IIIEHAE OCHOBHBIX | MEXKAY Pa3JIMUHBIMU YAaCTAMU Kypca
[TOHATUI U METOJOB
Kypca 7 kiracca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI PAMME
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8 KUIIACC

0Tpe3Kax, MoJ0OHbIE
TPEYTOJbHUKA

0 TPONOPIMOHATBHBIX
OTpE3KaAX.

Cpennsis TUHUS
TPEYTOJIbHUKA.

Haumenosanue pasnena | KomuyecTBo OcHOBHOE OCHOBHBIE BUJIbI JIEATEILHOCTH 00y YArOIIUXCS
(TeMbl) Kypca 4acoB COJEPIKAHUE

UeThIpEXYTrOJIbHUKI 12 [Tapamnenorpamm, ero | M300paxaTs 1 HAXOAUTH HA YEPTEKAX
NPU3HAKW U CBOMCTBA. | YETHIPEXYTOJbHUKK PA3HBIX BUIOB U X 3JIEMEHTHIL
YacTtHeie cyyan DopMyJIHPOBATH ONPEEJICHHS: TAPALIEIOrPaMma,
napauIeIorpaMmMoB NpsAMOYTOJIBHKUKA, poM0a, KBaapaTa, Tpareuuu, paBHOOOKOA
(MPSAMOYTOJIbHUK, Tpaneunu, NPsIMOYTOJIBHON Tpareuuu.
poMO, KBaapar), ux JIOKa3bIBATH M UCNOJIb30BATH MPH PelIeHUH 32124
IIPU3HAKU U CBOMCTBA. | MPU3HAKHU U CBOMCTBA. MapajuIEIorpaMma,
Tpanenus. npsAMOYTOJIBHUKA, poMOa, KBapaTa, Tpaneuu, paBHOOOKOH
PaBHOoOOKas 1 Tpaneunu, NPsIMOYTOJIBHON Tpareuuu.
OPSIMOYTOJIbHAS IIpumensiTE METO YABOCHUSI MEAWAHBI TPEYTOJIbHUKA.
Tpaneuuy. Hcnoab30BaTh LHPPOBBIE PECYPCHI TS UCCIETOBAHMUS
MeTton yaABOCHUs CBOMCTB M3y4yaeMbIX QUryp.
MEMAHBI. 3HAKOMHUTBCS ¢ HCTOPHUEi PA3BUTHS TEOMETPUHN
LlenTpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema Qaneca u IIpoBOAUTH NOCTPOECHHUSA C ITOMOLIBIO LIMPKYJIS U TMHEWKU

O MPOMOPLHOHAIBHBIX TEOpeEMa C UCIIONIb30BaHKEe TeopeMbl dajieca U TEOPEMBbL

O MPOMOPLIHOHAIBHBIX OTPE3KaAX, CTPOUTH YETBEPTHIN
IIPOITOPLIIHOHAIBHBII OTPE30K.

IIpoBoaUTH 10KA3ATEJBCTBO TOTO, YTO MEAUAHEI
TPEYroJIbHAKA IIEPECEKAIOTCS B OAHOM TOUKE, U HAXOAUThH
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Tpanenus, €€ cpeassis
JIMHUSL.
[IponopunoHalibHBIE
OTPE3KH.

LlenTp macc

B TPEYT'OJIbHUKE.
[TonoGHbIE
TPEYTrOAbHUKH. Tpur
MpU3HaKa no00us

CBSI3b C LIEHTPOM MAcCC, HAXOAUTh OTHOIICHHUE, B KOTOPOM
MEJMAHBI JEJIATCS TOUKON MX MEPECCUCHHUS.

Haxoautsb nogo0HbIe TPEYTOJbHUKN HA TOTOBBIX YEPTEIKAX
C YKa3aHUEM COOTBETCTBYIOLIMX MPU3HAKOB MOA00US.
Pemarp 3a1a4u Ha MO0A00OHBIC TPEYTOJLHUKH C TOMOIIIBIO
CaMOCTOSITEJIbHOTO MOCTPOEHU S YEPTEKEH 1 HAXOKACHUS
NOJOOHBIX TPEYTOJILHUKOB.

IIpoBoaANTH 10KA3aTEIbCTBA C UCIOJIB30BAHUEM
NPU3HAKOB MOJ00US.

TPEYTOJIBHUKOB. JloKa3bIBATh TPU NPU3HAKA MOA0OUS TPEYTOJBHUKOB.
[TpumeHeHne IIpumeHsITh MOy YCHHBIE 3HAHKS TTPH PELICHUH
noaoous r€OMETPUYECKHUX U MPAKTUYECKUX 3a1a4.
NPU PELICHUA 3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHUS T€OMETPUH
MIPAKTUYECKUX 3aa4
[ Itomans. Haxoxnenue 14 CpoiicTBa NIOIMAACH OBnajgeBaTh NEPBUYHBIMH NPEACTABIACHUAMH 00 001IEH
MJI0IIAJAEH TPEYTOJbHUKOB IrEOMETPUUYECKHAX TEOPUU TUIOLIAM (MEPHI), (POPMYJIHPOBATH CBOHCTBA
1 MHOTOYTOJIBHBIX (PUTYD. duryp. NJIOUIA/IW, BBISICHITH UX HATJISIAHBIA CMBICIT.
[[nomaam mogoOHbIX QUryp DopMyJIbI BuiBoauTH (OPMYIIBI TUIOMIAIM MAPAIIIETOTPAMMA,
JUIA IJIOLIAN TPEYrOJbHUKA, TpAneuu U3 GOPMYJIbI IUIOLIAAN
TPEYTOJIbHUKA, NPSAMOYTOJIbHHUKA (KBAApaTa).
napasuIesaorpaMmma, BeiBoauTh (hOpMYJIBI MIOMAAN BBITYKJIOTO
Tpaneuuu. YETBIPEXYTOJIbHUKA YEPE3 AUATOHAIU U YTOJT MEXKITY HUMM.
Breruncnenue Haxoauts miowmanu Gpuryp, n300paskEHHBIX HA KIETYATON

MJIOIAACH CIIOKHBIX
buryp.

OyMmare, HCIOJIL30BATh pa3OreHne PUrypel HA YaCTH U
JOCTPanBaHUE.
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[Tnomanu puryp

Ha KJIeT4aroit Oymare.
ITnomaam mogoOHBIX
uryp.

3agauu

C MPAKTUYECCKUM
COJICP>KAHHUEM.
Pemenue 3agau

C MOMOILLIO METOAA
BCIIOMOT'aTeJIbHOM
TIOIIA A

Pa30uparb npuMepsbl UCNIOJb30BAHUS BCIOMOTaTEIbHOM
MJIOMIAIN JJTs PEIICHUS] TEOMETPUYECKUX 3a/1a4.
HaxoanTts miomaay mnogoOHbIx Guryp.

BoruucasaTs miomaan pa3auyHbiX MHOTOYTOJIBHBIX (PUTYD.
Pemarp 3a1a4n Ha TUI0N[aAb C MPAKTUYECKUM
COJIEP’)KAHUEM

Teopema [ludaropa n
Havaja TPUrOHOMETPHUU

10

Teopema [ Mudaropa, u
¢€ IIpUMCHCHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
(YHKIMI OCTpOTO
yria npsiMOyTroJbHOTO
TPEYTOJbHUKA,
TPUTOHOMETPUYUECKUE
COOTHOLICHHSI

B IPSIMOYTOJIEHOM
TPEYTOJbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOKJIECTBO

Joka3zbiBaThb Teopemy [ludaropa, ncnosb3oBaTh €€

B MPAKTAYECKUX BBIYUCIICHUSIX.

DopMyIHPOBATH ONPEACIICHHS TPUTOHOMETPUYECKUX
(YHKIMIA OCTPOro yIiia, NpOBePATH KX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLUEHUS

B MIPSAAMOYTOJIBHOM TPEYTOJIBHUKE.

HccenenoBaTh COOTHOLIEHUS MEKIY CTOPOHAMH B
MPAMOYTOJIBHBIX TPEYTOJIBHUKAX C yriamu B 45° u 45°; 30°
n 60°.

Hcnoab3oBaTh GOPMYIIbI IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO TSl HAXOKICHHUS
COOTHOILIEHUI MEKAY TPUTOHOMETPUYCCKUMH (PYHKIUSIMHA
PA3IUYHBIX OCTPBIX YIJIOB.

IIpuMeHSATh MOy YEHHBIE 3HAHUS U YMEHUS IPU PELICHUT
MPAKTHYECKUX 3a]1a4.

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS TEOMETPUM
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YTIBI B OKPYKHOCTH.
BrivcanHele 1 ONUCAHHBIE
YETHIPEXYTOJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPY>KHOCTEN

13

BnucanHsie n
LEHTPAJIbHBIE YIJIbI,
YLOJI MEXKIY
KacarelbHON U
XOPIOH.

YTrael MeXIy
XOpAamu U
CEKYLLIUMHU.
BnucanHsie n
OIMCAHHBIC
YETBIPEXYTOJIBHUKY,
WX TIPU3HAKU U
CBOMCTBA.
IIpumeHenue aTux
CBOMCTB

MIPU PELLICHUU
FEOMETPUUECKUX
3a1a4.

Bzaumnoe
PaCIIONIOKEHUE ABYX
OKPY>KHOCTEM, 001me
KacaTeIIbHbIC.
Kacanue
OKPY>KHOCTEH




DopMyJIMPOBATH OCHOBHBIE ONIPENETICHUS, CBA3AHHBIC

C yIJIaMHU B Kpyre (BINMCAHHBIN YoM, HEHTPATBHBINA yroT).
HaxoauTthb BIHCAHHBIC YIIIbI, OMUPAOLUIUECS HA OJHY AYTY,
BBIYHUCJSATH YIJIbI C MOMOLIBIO TEOPEMBI O BIMCAHHBIX
YIJIaX, TEOPEMBI O BHMCAHHOM YETHIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBarp, B TOM YKCIE ¢ MOMOIIBIO TU(POBBIX
PECYPCOB, BIUCAHHBIE M OMIMCAHHBIE YETHIPEXYTOJIbHAKH,
BBIBOJAUTD WX CBOMCTBA U NMPU3HAKH.

Hcnoab30BaTh 3TH CBOKWCTBA M MPU3HAKK TPH PELICHUT
3a1a4

g1



[ToBTOpEHME, 0000IIIEHNE 4 [ToBTOpEHME Pemarp 3a1a4u Ha NOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
BHAHUI OCHOBHBIX TMIOHATUN U | MEXKIY pa3uIHBIMU YaCTIMHU Kypca
METOAOB KYpcoB 7 1 8
KJ1accoB, 0000IICHIE
3HAHUH
OBILEE KOJIMYECTBO 68
UACOB I1O ITPOI'PAMME]
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9 KUIIACC

Merpuueckue
COOTHOILLIEHHS
B OKPY>KHOCTH

0 mpeo0pa3oBaHuU
oI00usL.
COOTBETCTBEHHBIC
SJIEMEHTHI HOAOOHBIX
duryp.

Teopema

O MTPOU3BEICHUHT
OTPE3KOB XOP/I,
Teopema

HamnmenoBanue pazaena | Komuyecto OcHOBHOE OCHOBHBIE BUJIbI IEATEILHOCTH 00y YArOIIUXCS
(TeMbl) Kypca 4acoB COZIEPYKAHUE

Tpuronomerpus. TeopeMsl 16 OnpenencHue DOopMyJIMPOBATH ONPeAeICHUS TPUTOHOMETPAYECKUAX

KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKMX | (PYHKIMI TYBIX U NPSIMBIX YTJIOB.

Perenue TpeyroJbHUKOB GbyHkuumid yrios ot 0° | BeIBOAHTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyibl (C paarycoM ONMUCAHHOUN OKPYKHOCTH).
IPUBEIEHHS. BoeiBoauTh popMyJibl AJ151 BBIYMCIACHUS TUI0LIAAeTH
TeopeMa KOCHHYCOB, ¢ HCIIOJIB30BAHHEM TC€COPEM TPUTOHOMETPHUHA ((I)OpMyna
TeOopeMa CHHYCOB. NJIOUIAIM TPEYTONBHHUKA YEPE3 IBE CTOPOHBI M YTOJ MEKIY
Pemenue HUMU, GOpMyJa MIIOIAIN YETHIPEXYTONBHUKA YEPE3 €T0
TPEYTOJIbHUKOB. AuaroHajlin U yroja MCxxKay HI/IMI/I)
[IpakTuueckoe Pewmars TpeyroibHUKM.
TIPIMEHEHNUE Pemarh npakTryecKue 3a1a4m, CBOASIINAECS
JI0KA3aHHBIX TEOPEM K HAXOXICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[ [peoOpazoBanue mogo0usI. 10 [TonsiThe OcBauBaTh NOHSITHE TPEOOPA30BAHUS TOJAOOMSI.

HccaenoBath OTHOLICHUE JIMHEHHBIX JIEMEHTOB (DUTYP
pu NTpeoOpazoBaHUU MOA0OHS.

Haxoautb npumepsl mogo0us B OKPY>KaroUIe
JICUCTBUTEJILHOCTH.

BbIBOAUTH METPUUYECKUE COOTHOLLICHUS MEXKAY OTPE3KAMU
XOPH, CEKYIIUX U KACATEIbHBIX C UCTIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOJbHUKOB.

Pemiars reoMeTpruUECKUe 3a1a41 Y 330491 U3 PEATTBHOMN
SKU3HU C UCITOJIb30BAHUEM MOA0OHBIX TPEYTOJLHUKOB
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0 IPOU3BEACHUUN
OTPE3KOB CEKYILLHUX,
TeopeMa O KBaJapare
KaCaTebHOM.
[Ipumenenue

B PCLICHUU
FEOMETPUUECKUX
3a71a4

BexkTopbl

12

Onpenenenue
BEKTOPOB, CIIOKCHHE
Y BBIYUTAHUC
BEKTOPOB,
YMHOXKEHHE BEKTOPA
HA YUCJIO.
DU3NYECKUANA 1
FEOMETPAYECCKUIA
CMBICJT BEKTOPOB.
PasnoxxeHnue BekTopa
0 AByM
HEKOJJTMHCAPHBIM
BEKTOpaM.
Koopaunarel
BEKTOpA.

CkansipHoe
MIPOU3BEICHHE
BEKTOPOB, €TO

Hcenoab30BaTh BEKTOPHI KAK HAMTPABIIEHHBIE OTPE3KH,
HCCJ1eI0BATh TEOMETPUYECKUU (TEPEMENICHNE) U
(u3nyeckuii (Cuaa) CMbICIbI BEKTOPOB.

3HaTh onpeaesieHusi CyMMBI U PA3HOCTU BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YUCII0, HCCIEA0BATD
TrE€OMETPHYECKAN U PU3NUECCKHI CMBICITBI TUX OTICPALIHA.
PemiaTs reoMETPUYECKHUE 3a1a4UH C UCTIOIB30BAHUEM
BEKTOPOB.

PackiiagpiBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcenoab30BaTh CKASIPHOE POU3BENCHHAE BEKTOPOB,
BBIBOJMTH €I'0 OCHOBHBIE CBOMCTBA.

Bber4ucasaTs CyMMy, Pa3HOCTh M CKAISIPHOE IIPOU3BEICHUAE
BEKTOPOB B KOOPJAMHATAX.

IIpuMeHsATh CKATAPHOE MPOU3BEACHUE TIS1 HAXOKACHUS
JUIVH H YTJIOB
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MIPUMEHECHUE
JUTST HAXOXKICHUS
JUTUH U YTJI0B.
Pemrenume 3amau

C MOMOILBIO BEKTOPOB.
I IpumeneHne BEKTOPOB

JUTS PELICHUS 3a1a4
($u3nKu

JlekapTOBBl KOOPAWHATEI
Ha IUIOCKOCTH

JlekapToBbI
KOOPJMHATHI TOYEK
HAa TUIOCKOCTH.

YpaBHEHUE NPAMOA.

YpaBHeHue
OKPYKHOCTH.
KoopauHarel Touek
[epeCceUYECHNs
OKPY>KHOCTH U
MIPSIMOTA.

Merton KoopauHar
IIPH PELICHUN
FEOMETPHYECKUX

3a/1a4, MPaKTUIECKUX

3aaaqd

OcBauBaTh NOHSTHE TPSIMOYTOJBHOM CUCTEMBI
KOOPAMHAT, JEKAPTOBBIX KOOPAMHAT TOUKH.

BbIBOIMTH YpaBHEHUE MPSAMOIA U OKPY>KHOCTH. BpiaensiTh
NOJIHBIA KBAAPAT sl HAXOKICHUS LICHTPa U paanyca
OKPY>KHOCTH IO €€ YPaBHCHUIO.

Pemars 3a1a4n Ha HAXOXKACHHUE TOUEK MEPECCUEHUS
NPSAMBIX U OKPY>KHOCTEH ¢ TOMOILBIO METOAA KOOPIAUHAT.
Hcnoab3oBaTh CBOICTBA yIIIOBOro KO3 (pUMeHTa NpsMoi
NPU PELICHUN 33124, JJT OMPEACIICHUS PACTIOIOKCHHS
MIPSIMOHA.

IIpumMeHsiTE KOOPAVMHATHI MPH PEHICHUNA TE€OMETPUYECKUX U
NPAKTUYECKHUX 3a7a4, AJIs1 IOCTPOCHUS MATEMATHYECKUAX
MOJIETIEN peabHBIX 3a1a4 («METO KOOPAUHATY ).
IHoab30BaThLCst 4711 NOCTPOEHUS U UCCIICTIOBAHMIA

U (PPOBBIMU PECYPCAMH.

3HAKOMHUTBCS ¢ HCTOPHUEil PA3BUTHS TEOMETPUHN
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[ [paBuibHBIE
MHOTOYTOJIBHUKH.
JITMHA OKPY)KHOCTH U
[JI0I11a/1b KpyTa.
BerarciieHue miomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Yucmo . Jlmmna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pannannas mepa
yriia.

[Tnowane kpyra,
CEKTOpPa, CErMEeHTa

@OopMyJIMPOBATH ONPEICICHAE MPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh X 3JIEMEHTHI.
IHosb30BaTBLCSI NOHATUEM JJTMHBI OKPY>KHOCTH, BBEIEHHBIM
C MOMOIIBIO MPABUIIBHBIX MHOTOYTOJIBHUKOB, ONIPEACISITh
YUCJIO 7T, JUIAHY OYTH U PAAUAHHYIO MEPY YIJIA.
IIpoBoauTh Mepexoa OT paIuaHHON| MEPHI yIJia

K FPayCHON U HA00OPOT.

OnpeaensiTh WIOMAIb KPyTa.

BoiBoauTh opMyJibl (B TpaayCHOM U PaMaHHON| MEPE)
JUTS JUTAH AYT, MJOIAACH CEKTOPOB U CETMEHTOB.
BoruncasTs miomany Guryp, BKIFOYAOIINX JIEMEHTHI
OKPY>KHOCTH (Kpyra).

HaxoauTth nnomaam B 3aga4ax peaibHON KU3HU

JBU>KEHUS TIJIOCKOCTH

IloHsTHE O ABUIKECHUH
IJIOCKOCTH.
[TapannenbHbli
MEPEHOC, TOBOPOT
[Ipumenenue

MPU PELLICHUH 3a7a4

Pa30uparsb npumepsl, WILTIOCTPUPY FOLIKUE MTOHATUS
JIBAKEHUS.

DopMyJIHPOBATH ONPEACIICHUS TAPAIICIIBHOTO TEPEHOCA,
[IOBOPOTa U OCEBON CUMMETPUH. BBIBOAUTH X CBOICTBA,
HAXOAUTH HEMOABUKHBIE TOUKH.

Haxoauth HEHTPBI K OCH CHMMETPHA MPOCTERIINAX PUTYD.
IIpumMeHsaTh MapauIenbHbIA NEPEHOC U CUMMETPUIO TIPH
PELICHUU F€OMETPUYECKIX 3a1a4 (pa3OoupaTs MPUMEPHI).
Hcnoan3oBarh [U1s MOCTPOCHUS U UCCIIE0BAHNAM

U (PPOBBIE PECYPCHI

[ToBTOpEeHME, 0000IICHHE,
cUCTEMAaTH3alns 3HAaHUUN

IToBTOpeHue
OCHOBHBIX TOHATHUN 1

OnepupoBaTh NOHATUAMM: (PUTrypa, TOUKA, TPsAMast, yroJi,
MHOTOYTOJIbHUK, PABHOOECIPEHHBINA U PABHOCTOPOHHU I
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METOA0B KYpcoB 7-9
KjaccoB, 00001eHne
M CUCTEMATU3ALMS
3HAHUI.
[Ipocreiimme
Tr€OMETPUYECKHE
(Gurypsl 1 uUx
cBoiicTBa. U3mepenue
Ir€OMETPUYECKHUX
BEJIMYUH.
TpeyroabHAKY.
[TapamnensHbie 1
NEPIEHANKYJIIPHBIE
MPSMBIE.
OKpY>KHOCTB ¥ KPYT.
I'eomerpuueckue
MOCTPOCHHUS. YTIIBI
B OKPY>KHOCTH.
Brnucanneie u
ONMCAHHBIE
OKPY>KHOCTH
MHOTOYTOJIBHUKOB.
[Ipsmas n
OKPY>KHOCTB.
UeTBIpEXYTONBHUKH.
Bnucannsie




TPEYTOJIbHUKHU, TPSIMOYTOJIbHBIN TPEYTOIbHUK, MEIUAHA,
OHMCCEKTpHUCa U BBICOTA TPEYTOIBHUKA, MAPAIIIEIOrPAMM,
pOMO, PSAMOYTOJIbHUK, KBaJpaT, Tpanenus; OKPYy>KHOCTD,
KacaTeJibHasl, PAaBEHCTBO U moaodue Guryp,
TPEYTOJIBHUKOB, NAPAJIENBHOCTh U MEPIEHANKYJISIPHOCTh
MPSMBIX, YTOJI MEXTY NPSIMBIMHA, CAMMETPHUSI OTHOCUTEILHO
TOYKHU W MPSIMOIA; IJTMHA, pPaCCTOSTHUE, BETMYMHA YIJIa,
JI0U1a1b, IEPUMETP.

Hcnoan3oBath (popmMyabl: NepuMeTpa U TIOMIAAN
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIONIAAN KpyTa,
00BbEMa MPAMOYTOJBHOTO MApPAJIICIEIUIEAA.
OnepupoBaTh NOHATHUSIMU: TPAMOYTOJIbHASI CHCTEMA
KOOPJIMHAT, BEKTOP; HCMOJAb30BaTh 3TU MOHATHUS IS
MPEACTABICHUS] TAHHBIX U PEIICHUS 3a/1a4, B TOM YHCJIC

U3 JIPYyTuX YUYEOHBIX TPEIMETOB.

Pemarp 3a1a4n Ha TOBTOPEHUE OCHOBHBIX MOHSITHIA,
WJUTFOCTPALIMIO CBA3EH MEXKY pa3IMnYHbIMU YacTSIMU Kypca.
BoiOupars MeToa JUIsl pEIICHUS 3a/1a4K.

Pemarp 3a1aum U3 MOBCETHEBHOM KU3HU
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Y OTIMCAHHbBIC
YETHIPEXYTOJIbHUKH.
Teopema [Mudaropa u
Havajia
TPUTOHOMETPHH.
Peuienne o6mmx
TPEYTOJILHUKOB.
[IpaBunbHbIE
MHOTOYTOJIHUKH.
[TpeoOpazoBanus
MJIOCKOCTH.
JIBkenus. [Tomgooue.
CuammeTrpusl.
[Inowrane.
Beruucnenue
owanei. I momaau
noA0OHBIX (PUTYP.
J1ekapToBHI
KOOPJIMHATHI HA
MJIOCKOCTH.

BekTopsbl

Ha TIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME
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DOEJEPAJIBHAS PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHAA 3AIIMCKA

B coBpemeHHOM 1M(POBOM MUPE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OO0JIBLIYIO 3HAYMMOCTD, KaK ¢ TOUYKHM 3PEHUS MPAKTUUECKUX MPUIOKEHUNA, TaK U UX POJIU
B 00pa30BaHuM, HEOOXOIMMOM KaKIOMY 4YeNTOBEKY. Bo3pacTtaer uncio npodeccuid, mpu
OBJIQJICHUM KOTOPBIMU TpeOyeTCs Xopolias 0a30Basi MOArOTOBKA B 00JIACTH BEPOSTHOCTH
Y CTaTUCTUKHU, TaKasl MOJAr0TOBKA BaKHA AJIs MPOIOJIKEHU S 00pa30BaHUs UJIS Y CIIEHIHOM
npo(heCCHOHATIBHON Kapbephl.

Kaxapiit 4eoBeK MOCTOSIHHO MPUHUMAET PELICHUS HA OCHOBE UMEIOLIUXCS Y HETO
JaHHBIX. A 1711 00OCHOBAHHOTO MPHUHATUS PELICHHUS B YCJIOBUSX HENOCTATKA WJIM
n30bITKa WHPOPMALMK HEOOXOAMMO B TOM YHCIE XOpouwo cHOpMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHUE.

HWMEHHO MO3TOMY OCTPO BCTaja HEOOXOAUMOCTh CPOPMUPOBATEL Y OOYUAOIIUXCS
(YHKIMOHATBHYIO TPAMOTHOCTb, BKJIIOYAIOIIYI0 B c€Osl B KAa4eCTBE HEOTHEMIIEMOM
COCTABJISIOLICH YMEHUE BOCIPUHUMATH M KPUTHUECKH aHAJIM3UPOBATh MH(OPMAIIMIO,
NPEJCTABICHHYIO B PA3IMUHBIX (opMax, MOHUMATh BEPOSTHOCTHBIN XapakTep MHOTUX
peaIbHBIX MPOILIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSATHOCTHBIE
pacUCTHI.

3HaKOMCTBO B y4€OHOM Kypce€ C OCHOBHBIMM TpUHIMIAMU cOOpa, aHaiu3a u
OPEJACTABACHUS JAHHBIX W3 Pa3IUUHBIX cdep >KU3HU OOLIECTBA W TOCYNapCTBa
npuodimaer ofyvarommxcss K  OOLIECTBEHHBIM — HMHTEpecaMm. M3yuyeHHe OCHOB
KOMOWHATOPUKM PA3BUBACT HABBIKM OpraHuM3aluu mnepedopa M MOJCYETa vuUCTa
BAPUAHTOB, B TOM YKCJI€ B MPUKIAIHBIX 337a4ax. 3HAKOMCTBO C OCHOBAMHM TE€OPUH
rpadoB co3maéT MareMaTuueckuit (yHaaMeHT s (OPMUPOBAHMS KOMIETCHIUIB
obnactTi MHPOPMATUKA U UUDPPOBBIX TEXHONOTUH. [IpM M3yYEHUH CTATUCTUKH U
BEPOSATHOCTH OOOTAIAIOTCS MPEACTABICHUS OOYUarOIIUXCsl O COBPEMEHHOW KapTUHE
MHUpa U METOJAX €ro UCCienoBaHus, (POPMUPYETCS MOHUMAHUE POJIA CTATUCTUKU KaK
UCTOYHMKA COLMAIBHO 3HAUUMOW WHGPOpPMALMKU UM 3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSATHOCTHOTO MBILILJICHHUS.

B coOTBEeTCTBUU C AaHHBIMU LIEJASMH B CTPYKTYpE MpOrpamMmbl y4eOHOro Kypca
«BepoaTHOCTb U CTAaTUCTHKA» OCHOBHOTO 00IIEr0o 00pa30BaHusl BBIICICHBI CIIEIY FOIIUE
coJiepKarebHO-MeToIMYecKue JuHuM: «lIpeacraBieHue NaHHBIX W ONUcCATeNbHas
CTaTUCTHUKA», «BEpOSTHOCTB», «JEeMEHTH KOMOMHATOPUKWY, «BBeleHHE B TEOPHUIO
rpadoBy.

Conepxanuie snunum «lIpeacTaBieHue MaHHBIX W OMMCATENIbHAs CTATUCTUKA)
CJIy’KUT OCHOBOWM Jyisi (JOPMHUPOBAHUS HABBIKOB PAOOTHI ¢ HHPOPMALUECH: OT YTCHUS U
UHTEprpeTalui HMH(POpMauK, NPEACTaBICHHOW B Tabiuiax, Ha [auarpaMMmax u
rpadukax, 10 cOopa, MPeACTABICHUS U aHAM3a JaHHBIX C UCMOJIb30BAHUEM
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CTATHCTUYECKUX XApPaKTEPUCTUK CPEOHUX M paccemBaHus. Pabotas ¢ JaHHBIMA,
OOy4arolMecss ydarcss CUMTBIBATH M MHTEPHPETHPOBATh JAHHBIC, BbIJBHTATh,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEHIINE THITOTE3bI, PA3MBILIATE HAZl (paKkTopamu,
BbI3bIBAIOIIMMHA HM3MEHYMBOCTh, W OLICHWBATh WX BIUSHUE HA PACCMATPUBACMBIC
BEJIMYMHBI U TPOLIECCHI.

WHTYUTUBHOE MpencTaBIeHUE O CIy4YalHONW WM3MEHYMBOCTH, WCCIEI0BAHUE
3aKOHOMEPHOCTEN M TEHIACHIUI CTAHOBUTCS MOTHBHUPYIOIIEA OCHOBOM U U3YUYCHUS
TEOPUM BEPOATHOCTEH. BOJIBIIOE 3HAUEHUE UMEIOT MPAKTUYECKUE 3aJaHHsI, B YACTHOCTH
OTIBITHI C KIIACCHYECKUMU BEPOSTHOCTHBIMH MOJEIISIMH.

[ToHsiTHE BEPOATHOCTHA BBOJUTCS KaK Mepa MPaBAONoa00Ms CITy4YalHOTO COOBITHSI.
[Tpn n3ydyeHnn yueOHOro Kypca o0ydaronmecs 3HaKOMATCS ¢ MPOCTEHIIMMU METOIaMU
BBIUYMCIICHUS BEPOSTHOCTEH B CIyYalHBIX JKCHOEPUMEHTAaX € PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU MCXOAAMH, BEPOSITHOCTHBIMU 3aKOHAMH, TO3BOJISIOIIMMU CTaBUTh W
pewmare 0osiee CIoKHbIE 3a1aul. B yueOHBIH Kypc BXOAAT HAYaJIbHbIE MPEACTABICHUS
0 CJIyYaifHBIX BEJIMYMHAX U UX YUCIIOBBIX XaPaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCAC
MHO>KECTBAMHW W OCHOBHBIMHM ONEPALMSIMHA HAJ MHOXKECTBAMH, PacCMaTPUBAOTCS
OpPUMEpPBl TPUMEHEHWST /s PEUICHHs 331a4, a TAKXKE HCIOJIB30BAaHHUS B JAPYTUX
MaTEMATHYECKAX Kypcax U yUCOHBIX MPEAMETAX.

B 7-9 knaccax nzyvaercs y4eOHbIN Kypc « BEpOSATHOCTE M CTAaTHCTHKAY, B KOTOPBIiA
BXOJAT pasaenbl. «lIpencTaBieHre MAHHBIX M OMHCATEIbHAS CTATHCTHKAY,
«BeposTHOCTEY, « ONeMEHThI KOMOMHATOPHKWY, « BBEIcHHE B TEOpHIO rpadoBy.

OO0l1iee 4YuCno YacoB, PEKOMEHAOBAHHBIX JUISi M3YyYCHUS Y4eOHOro Kypca
«BepoarHocTh U craructukay, — 102 vaca: B 7 knmacce — 34 yvaca (1 yac B HEAEmO),
B 8 knacce — 34 yaca (1 yac B Heenmo), B 9 kitacce — 34 yaca (1 yac B HEJIENIO).

COJAEPKAHUE OBYUYEHUA
7 KIIACC

[IpencraBiacHue NaHHBIX B BUJE TaOnWil, auarpamm, Trpad@ukoB. 3amojHEHUE
TaOJIML, YTCHHE M MOCTPOCHUE IuarpamM (CTOJOMKOBBIX (CTOIOUYATBHIX) U KPYTOBBIX ).
UreHue rpadukoB peaibHbIX mpoueccoB. M3BieueHue mHpopManmu W3 AMArpaMM |
TaOJIML, UCTIOJIB30BAHUE U MHTEPIPETALMS TAHHBIX.

OnucarenpHas CTAaTHCTHKA. CPeOHEE apu(METHUYECKOE, MEIuMaHa, pa3Max,
HanOOJIbIIEE M HAMMEHBIIIEE 3HAYCHUST HA0Opa YMCIIOBBIX NaHHBIX. [[puMepsl ciyvaitHoH
WU3MEHUYMBOCTH.

CnyJaitHblii SKCIEPUMEHT (OMBIT) M Cy4aiiHOE COOBITHE. BEPOATHOCTH M YaCTOTA.
Ponb ManoBEPOSITHBIX W MPAKTUYECKHA JOCTOBEPHBIX COOBITHI B MPUPOAC U B OOLIECTBE.
MoHeTa u urpajibHas KOCTb B TEOPHH BEPOSTHOCTEH.

I'pad, BepmmHa, pedbpo. Ctenenb BepmiuHbL. Yucio pédep U cymMMapHas CTCICHb
BepuiviH. [IpencraBnenue o cesa3noctu rpada. Llenu u nuknel. [Iytr B rpadax. O0xon
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rpada (siinepoB nmyTh). [Ipenacrasnenue o0 opueHTHpOBaHHOM Tpade. PenieHue 3amayu
C MOMOIIbIO TPadoOB.

8 KUIACC

[IpencraBneHue qaHHBIX B BUAE TAOIULL, IMarpaMmm, rpa)ukoB.

MHOXECTBO, JIEMEHT MHOKECTBA, TOAMHOKECTBO. Onepanuu HaJl MHOKECTBAMMU:
0o0beIMHEHUE, TEpeceueHre, nonoaHeHue. CBOMCTBa omnepanuii HaJ MHOMECTBAMH:
MEPEMECTUTENBHOE, COUETATENBHOE, PACIPEAETUTENBHOE, BKIIFOUEHU. HCIIONb30BaHne
rpauyuecKoro MPEeACTABICHUS MHOXECTB Ui OMMCAHWUS PEATbHBIX MPOLECCOB H
SIBJICHWM, IIPU PELLICHUH 3a1a4.

Hsmepenne paccerBaHus JAHHBIX. JlUCHEpCHs M CTAHAAPTHOE OTKIIOHEHWE
YHCJIOBBIX HA0OOPOB. /[narpamma paccenBaHusl.

DneMeHTapHbIE COOBITUS CydaiHOro omnbiTa. CiyvaiiHble cOOBITHS. BEposSTHOCTH
coObITHii. OMNBITBI ¢ PAaBHOBO3MO)KHBIMHM 3JIEMEHTAPHBIMU COOBITUSMU. CnydaiHbIN
BbIOOD. CBs3b MEXKIY MATOBEPOSATHBIMA M MPAKTHYECKH JOCTOBEPHBIMU COOBITHIMHU
B IIPUPOJIE, OOLIECTBE U HAYKE.

JepeBo. CBOKMCTBA NEPEBBEB. €AMHCTBEHHOCTb IMYTH, CYLIECTBOBAHHME BUCAYEH
BEPILIMHBI, CBSI3b MEXAY YHMCIOM BEPUIMH M uyucioM pédep. [lpaBuio yMHOMXKEHHS.
Peenune 3anayu ¢ noMouero rpagos.

[TpotuBonosokHbIe coObITHS. Inarpamma Diinepa. OObEAMHEHHE U TIEPECCUCHUE
coOpiTnii. HecoBMecTHBIe cOObITHA. DOpMysa CIOKEHUS BEPOSTHOCTEH. Y CIOBHAS
BEPOATHOCTh. [lpaBmiio ymHOkeHus. HesaBucumble coObiTus.  [lpeacraBneHue
JKCIIEPUMEHTA B BHJE JcpeBa. PelleHMe 3a1ady Ha HAXOXKACHHE BEPOSATHOCTEH
C IOMOIIBIO JEPEBA CAYUAMHOTO SKCIIEPUMEHTA, AuarpamMm Dijiepa.

9 KUIACC

[IpeacraBneHue AaHHBIX B BUAC TAOJWL, AUarpamm, rpaukoB, MHTEPHOPETALUs
JaHHBIX. YTEHUE W MOCTPOCHUE TaOIuLl, IUarpamMmm, rpauKoB MO PeaIbHBIM JaHHBIM.

[TepectanoBkr u (aktopuan. CouyeTaHus W YUCIO COYeTaHW. TpPEyroabHUK
[Tackans. Pemienue 3ana4 ¢ MCNOAB30BAHUEM KOMOMHATOPHKH.

['eomeTprueckas BEpPOATHOCTh. CyvaiiHblii BBIOOp TOYKM W3  (QUIypPHI HA
TJIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPYKHOCTH.

Hcenbitanue. Yenex m Heypada. Cepust MCIIBITAHUE 10 NEpBOro ycmexa. Cepus
ucneiTanuii bepaynmi. BeposTHOCTH cOOBITHIA B c€prUM UCTbITaHUi bepHy iy,

CnyyvaiiHass BeNMYMHA W PACHpPEACIICHHE BEPOITHOCTEH. MareMmarndeckoe
OKMJIAaHWE W Iucriepeus. [IpumMepsl MaTeMaTuiecKoro OKMAAaHUs KaK TEOPETUYECKOTO
CPEIHEr0 3HAYECHUS BEJIIMYMHBI. MaTeMaTuyecKkoe OKMAAHUE U JUCTIEPCHS CITy4YalHOM
BEJIMYMHBI «YHACIIO YCIIEXOB B CEPUU UCTIBITAHUIA bepHymy.

[TonsiTHe 0 3aKOHE OONMBIIMX YnCEN. M3MepeHre BEPOATHOCTEN C MOMOIIBIO YaCTOT.
Posb 1 3HaueHmne 3akoHa OOIBIIMX YUCEN B TPUPOAE U OOIIECTRE.
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HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE PE3yNbTaThl OCBOCHWS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kjaacce:

Uurare wHPOpPMALKIO, NPEACTABICHHYID B Ta0auuax, Ha Jauarpammax,
NPEICTABIIATH JAHHBIE B BUJIE TAOJHULL, CTPOUTh TUArpamMMbl (CTOJOUKOBBIE (CTONOYATHIC)
Y KPYTOBBIE) MO0 MACCHBAM 3HAYCHHIA.

OnucelBaTh U MHTEPIPETUPOBATH PEANBHBIE YMCIIOBBIC TaHHBIC, MPEICTABICHHBIE
B TAOJIMIIAX, HA AMArpaMmax, rpaukax.

Hcnonb30Barh AJi ONMKACAHUS JAHHBIX CTATHCTUYECKUE XAPAKTEPUCTUKU. CPEIHEE
apu(pmMeTnyecKkoe, MEAMaHa, HaMOObIIEE U HAMMEHBLIEE 3HAYCHU S, Pa3Max.

HmeTs npeacTapneHne o CiiydyaiiHOW M3MEHYMBOCTH HA MPUMEPAX LEeH, (PU3MUECKUAX
BEIIMYMH, AHTPONOMETPUYECKUX JAHHBIX, MUMETh MPEACTABICHUE O CTATUCTHYECKOHN
YCTOMYHUBOCTH.

[IpenmeTHbIE PE3yNbTaThl OCBOCHUS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

H3Bnekars 1 npeoOpa3oBbIBaTh MH(OPMALMIO, MPEACTABICHHYO B BHIE TaOIuUL,
auarpamm, rpaukoB, MPEACTaBIATh JAHHBIC B BUJIC TAOJMIL, TUarpaMm, rpa)ukos.

OnuceIBaTh JAHHBIE C MOMOIIBIO CTATUCTHYECKUX MOKA3ATENCH: CPEAHUX 3HAUCHU I
U MEP paccenBaHus (pa3Max, AUCIIEPCHs U CTAHAAPTHOE OTKIIOHEHUE).

HaxoauTe 4acTOTHI YMCIOBBIX 3HAYEHWH W YACTOThI COOBITHM, B TOM YHCIIE IO
pe3yJibTaTaM U3MEPEHUH 1 HAOMHOICHUH.

HaxoauTe BEPOATHOCTH CIIy4aiHBIX COOBITHI B ONBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHII, B TOM YMCJIE B ONBITAX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Hcnonb3oBark rpaduueckue MOJEHHM: JEPEBO  CIYYAHOrO SKCIECPUMEHTA,
JMarpamMbl DWUJIEpa, YucaoBas npsamas.

OnepupoBarh NOHATUSMHA: MHOYKECTBO, ITOMHOKECTBO, BHITIOJHITH OMEPallii HAJ
MHO>KECTBAMU. OOBEIWHEHHUE, TEPECCUCHUE, MOMOIHCHHUE, NEPEUUCIIATH JJIEMEHTHI
MHO>KECTB, TPUMEHSTH CBOMCTBA MHOMKECTB.

Hcnonb3oBarh rpadmueckoe NPEACTABICHUE MHOKECTB M CBSI3EH MEKIY HUMM JJIsI
OIMCAHUs TPOLECCOB U SIBIICHUMN, B TOM YMCJIC MPH PEIIEHUH 33/1a4 U3 IPYTHX YUEOHBIX
OPEIMETOB U KYPCOB.

[IpenmeTHbIC PE3ysbTaThl OCBOCHWS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kjacce:

HzBnekath ¥ mpeoOpazoBbiBaTh MHGOPMAIUIO, TMPEACTABICHHYIO B Pa3WYHBIX
UCTOYHMKAX B BHJE TaONWIl, auarpamm, rpaukoB, MPEACTABNATH JaHHBIC B BHJIE
TaOJIHIL, TMarpaMm, rpa)ukoB.
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Pemwate 3amauMm  OpraHM30BaHHBIM  MEpeOOPOM  BAPWMAHTOB, A&  TAKKE
C MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBars onucarebHble XapaKTEPUCTUKHU I MACCUBOB YHCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPBI PACCEUBAHMS.

HaxoauTe 4acToThl 3HAQYECHWH M YacCTOThl COOBITHS, B TOM YHCIIE MOJb3YSCh
pe3yabTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOTFOICHUIA.

HaxoauTe BEpOSITHOCTH CITy4aiHBIX COOBITUI B H3YUEHHBIX OMBITAX, B TOM YHCIIE
B OMNBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITUSIMU, B CEPHSIX HCIBITAHUN
J10 TIEPBOTO yCrexa, B CEPUAX UCIbITAaHUN bepHYIIu.

HWmets npeacTaBiieHUE O CITyYalHOW BETUYUMHE U O PACHPEACTICHUN BEPOATHOCTEH.

HWmMerp mpencraBieHHE O 3aKOHE OONBIOMX YMCEN Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CIIy4ailHON M3MEHYMBOCTH W O POJIM 3aKOHA OOJBIINX YUCEIN
B MPUPOJE U OOIIECTBE.

93



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Haumenosanue pazaena |Konnyectso OCHOBHOE COACPIKAHKE OCHOBHBIE BUJIbI IEATELHOCTH 00YYarOIIUXCS
(TeMbl) Kypca 4acoB

[ [pencraBieHuE TAaHHBIX 7 [TpencraBineHue NaHHBIX OcBauBaThb cnOCOObI NPEACTABICHUS
B Tabmuuax. [IpakTrnueckue CTATUCTUYECKUX JAHHBIX U YMCIIOBBIX MACCUBOB
BBIYHCJICHHS 110 TaOJIMYHBIM C MOMOILBIO TAOJINILL U AUATPAMM C UCTIOJIB30BAHUEM
JNaHHbIM. M3BNCYeHNE U AKTyaJIbHbIX U BAKHBIX JAHHBIX (J€MOrpaguueckue
WHTEPIPETALNS TaOINYHBIX JAHHBIE, IPOU3BOACTBO MPOMBILIJIEHHON U
naHHbIX. [IpakTuyeckas CEJIbCKOXO03SHCTBEHHON MPOIY KUK, OOIIECTBEHHBIE
padota « Tadnuub. Y TPAPOJIHBIC SIBJICHUS).
['padmueckoe N3yuars MmeToabl paboThl C TAOJIMYHBIMA U
MPEACTABIICHUE TAHHBIX rpauuecKuMu MPEACTABICHUAMM JAHHBIX
B BUJIE KPYTOBBIX, C MOMOIIBIO IU(PPOBBIX PECYPCOB B XOJE
CTOJOMKOBBIX (CTOJIOYATHIX) | MPAKTHYECKHX padoT
auarpamm. Utenue u
MOCTPOEHUE AUATPAMM.
[Tpumepsl neMorpaduyecKknx
AT PAMM.
[TpakTuyeckas padbota
«JlnarpamMmeD»

OnmcarenbHas CTATHCTHKA 8 Yucnosbie HaOopbl. CpenHee | OcBamBaTh MOHATHS . YUCIIOBOH HAOOp, Mepa

apu(pMeTHUECKOE.
Menuana 4nciioBoro Hadopa.

LEHTPAJTBLHON TEHACHIMY (MEpa LIEHTPA), B TOM YUCIIE
cpeaHee apu(PMETHYECKOE, MEIMAHA.
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YCTOMYMBOCTH MEIUAHBI.
[TpakTuyeckas pabora
«CpenHHE 3HAUCHHUSY.
HauGonbIee u HaMMEHbBIIIEE

3HAQUYECHMS YUCIIOBOr0 Habopa.

Pazmax

OnucpiBaTh CTATUCTUYECCKUE JAHHBIE C TOMOIIIBIO
CpeIHEro apu(PMETUUECKOro U MeAUaHbl. Pemath
3a/1a4u.

N3y4aTs cBOCTBA CPEIHUX, B TOM UUCIIE

C MOMOLIBIO IU(PPOBBIX PECYPCOB, B X0/
NPAKTHYECKUX PadoT.

OcBauBaThb NOHSITHS. HAUOOJIBIIEE U HAUMEHBIIIEE
3HAUEHMS YMCIOBOIO MACcCUBA, pa3Max.

Pemarp 3axa4n Ha BEIOOP ciocoda onucaHus
JAHHBIX B COOTBETCTBUU C MPUPOJION JAHHBIX U
LEJISIMU UCCIIE0BAHMSI

Ciryualinas '3MCHUYHABOCTh

CiyyaiiHas "3BMEHUYMBOCTD
(mpumepsl). YactoTa
3HAYCHUI B MacCHUBE
NaHHbBIX. ['pynmnupoBka.
I'mcrorpamMmel.
[TpakTuyeckas padora
«Cny4aitHas "3MEHYMBOCTEY

OcBauBaTh NOHSTHSI. YACTOTA 3HAYCHUI B MACCUBE
JaHHBIX, TPYNIHPOBKA JAHHBIX, THCTOIPAMMA.
CTpouTthb 1 aHATU3UPOBATH THCTOTPAMMEBIL,
noAOHPATH MOAXOAALINH ar FPyIIUPOBKH.
OcBauBaTh rpaduyeCcKUe MPEACTABICHHS PA3HbIX
BUOB CIIy4ailHON U3MEHYUBOCTH, B TOM YHCIIE

C MOMOIIBI0 TU(POBBIX PECYPCOB, B XO1€
NPAKTUYECCKOH PadOTHI

Brenenue B Teoputo rpagos

['pad, Bepumna, pedpo.
[Ipencrasnenue 3agauu

¢ nmomolibio rpada. CreneHsb
(BaJIECHTHOCTD ) BEPIUIUHBI.
Yucno pédbep u cyMMmapHast
CTEIEeHb BepIuvH. Llens n

OcBauBaTh nousitust: rpag, sepmmna rpada, pedpo
rpada, creneHsb (BaJICHTHOCTh BEPLIMHBI ), LIETTb U
UK.

OcBauBaTtb NOHSITHS: TyTh B rpade, HIepoB MyTh,
00xon rpada, OpHEHTUPOBAHHBIHN rpad.

Pemiatp 3a1a4u Ha MOMCK CYyMMBI CTENIEHEH BEPLINH
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k. [IyTe B rpage.
[IpencraBiicHUE O CBA3ZHOCTHU
rpada. O0xon rpada
(SHIEPOB MYTh).
IIpencraBnenue

00 OPUEHTUPOBAHHBIX

rpagax

rpada, Ha morck 06xoaa rpada, Ha MTOUCK MyTEH

B OPMEHTUPOBAHHBIX rpadax.

OcBauBaTthb cOCOOBI MPEICTABICHUS 33/1a49 U3 Kypca
anreOpbl, FEOMETPHH, TEOPUU BEPOSTHOCTEH, IPYTUX
NPEAMETOB C MOMOIIBIO TPadoB (KapThl, CXEMBI,
ANEKTPAYECKUE LETH, (DYHKIIMOHATIbHBIC
COOTBETCTBHS ) HA TPUMEPax

BeposaTHOCTH U YyacToTa
CIIy4aliHOTO COOBITHS

CityyaiiHblil ONBIT U
Clly4aitHOe COOBITHE.
BeposTHoCTh M yacToTa
coObITust. Posib
MaJIOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX
COOBITHH B IPUPOJIE U

B o0mecTBe. MoHeTa
UrpajibHasi KOCTb B TEOPUU
BEPOSITHOCTEN.
[TpakTuyeckas padbota
«YacToTa BeIIAACHUS OPJIay

OcBauBaTh NOHATHS. CITYYaiHBIA ONBIT U
CIIyYaifHOE COOBITHE, MATIOBEPOSITHOE U IPAKTHYECKA
JIOCTOBEPHOE COOBITHE.

N3y4arh 3HAUUMOCTH MAJIOBEPOSITHBIX COOBITHIA

B IPUPOJIE U OOIIECTBE HA BAKHBIX TPUMEPAX
(aBapuH, HECYACTHBIE CTYYaH, 3aIUTa NEPCOHATBHON
uH(popManmu, nepeaaya JTaHHbIX ).

N3yuarsp posib KIIACCHYECKUX BEPOSTHOCTHBIX
Mojenel (MOHETA, UTPAIBHAS KOCTh) B TEOPUU
BEPOSATHOCTEMN.

Ha0aronats 1 u3y4arhb 4acToTy COOBITHI B MPOCTHIX
AKCIIEPUMEHTAX, B TOM YHCJIE C TOMOLIBIO TU(POBBIX
PECYPCOB, B XOJ€ MPAKTUUYECCKON PabOThI

O0600mmeHne,
cAUCTEMaTHU3alusg 3HaHUU

[IpeacraBiicHUE TaHHBIX.
OnumcarenbHas CTATUCTUKA.
BeposTHOCTE citydaifHOro
COOBITHS

IHoBTOPATH H3YUYEHHOE U BHICTPANBATH CUCTEMY
3HAHUH.

Pewmars 3a1a4n Ha MPECTABICHUE U OTCAHUE
JAHHBIX C MOMOIIBIO N3y YCHHBIX XAPAKTEPUCTHK.
OO0cy:KkIaTh NpUMepPbI CITyYaiHBIX COOBITUH,
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MAaJIOBEPOSTHBIX U MPAKTUYECKHA TOCTOBEPHBIX
CJIyYaifHBIX COOBITHM, MX POJIH B TPUPOJIE U KU3HU
YEI0BEKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

34

97




8 KUIIACC

PaccenBanne JaHHBIX

YUCJIOBOTrO HAbopa.
CranmaapTHOE OTKIIOHEHUE
YUCJIOBOTrO HAbopa.
Jluarpammbl paccenBaHus

Haumenosanue pazaena |KonnyecTBo OCHOBHOE COAECP)KAHUE OCHOBHBIE BUJIbI IEATELHOCTH 00YYarOIINXCS
(TeMbl) Kypca 4acoB
[ToBTOpPEHME Kypca 4 [IpencraBneHue NaHHBIX. IHoBTOPSATH U3YYEHHOE U BBICTPAUBATH CUCTEMY
7 Kjacca OnucarenpHas CTAaTUCTUKA. 3HAHUM.
Cny4aiinas U3MEHYMBOCTD. Pemare 3a1a4M HA IPEACTABICHUE U ONIUCAHUE
Cpennue yucioBoro Habopa. | JaHHBIX C MMOMOILBI U3YUYEHHBIX XaPAKTEPUCTHK.
Crnyuaiinbie COOBITHSL. Pemare 3aga4m Ha IPEICTABIICHUE TPYIIIMPOBAHHBIX
BeposTHOCTH ¥ 4acTOTHI. JAHHBIX U ONKACAHKE CIYyYaiHON N3MEHUYMBOCTH.
Knaccuueckue moaenu Pemars 3aa4m Ha ONIpeACIICHUE YaCTOTHI
TEOPHAH BEPOATHOCTEM! CIIy4aifHbIX COOBITHIA, 00CYKIEHUE MPUMEPOB
MOHETA U UT'PAJIbHAS KOCTh CIIy4aifHbIX COOBITHIA, MAJIOBEPOSITHBIX U
NPAKTUYECKH JOCTOBEPHBIX CITyYaHbBIX COOBITHH, HX
POJI B IPUPOJIE U SKU3HU YETIOBEKA
OnucarenbHas CTaTUCTHKA. 4 Otxknonenus. Jlucnepcus OcBanBaTb NOHATHSA: JUCNIEPCHS U CTAHAAPTHOE

OTKIIOHCHHUC, UCIIOJIb30BATh OTH XaPaKTCPUCTHUKHU
AJIs O CaHus paCcCCUBaHMA JaHHBIX.

BoiaBUraTh runore3nl 00 OTCYTCTBHUH WJIM HAJIMYNH
CBA3H IO JuarpaMmMamMm pacCCHUBaHus.

CTpOI/ITL AuarpamMmmabl pacCCUBaHus 110 HMCHOIIUMCA
AAaHHBIM, B TOM 4YHCJIC ¢ IOMOIIBIO KOMIIBIOTCPA
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MHOXKeCcTBa

MHOKECTBO, ITOAMHOKECTBO.
Onepanuu Haf
MHO>KECTBAMMU:
O00BEIMHEHUE, TIEPECEUCHUE,
JOTOJIHEHUE.

CaoiicTBa onepanuit

HaJ MHO>KECTBAMH:
NEPEMECTUTENBHOE,
COUYETATENBHOE,
pachpeenuTENbHOE,
BKITFOUCHUSI.

['padmueckoe
NPEICTABICHUE

MHO>KECTB

OcBauBaTh NOHSTHUS. MHOYKECTBO, JJIEMEHT
MHO>KECTBA, TOJAMHOKECTBO.

BoinoaHATH onepanuu HaJ MHOXKECTBAMMU:
O00BEIMHEHUE, IEPECCUCHUE, TOTIOTHCHHUE.
Hcnonb30BaTh CBOMCTBA: NEPEMECTUTEIIBHOE,
COUYETATENBHOE, PACTIPEACTUTENIHOE, BKIIFOUCHHSI.
Hcnonb3oBarh rpagueckoe NpeacTaBICHUE
MHOKECTB ITPU OMUCAHUU PEATTBHBIX MPOLECCOB U
SIBJICHUM, TPY PEUICHUM 3a7a4 U3 APYTHX YUeOHbIX
MPEAMETOB U KYPCOB

BeposaTHOCTE CITy4YaifHOTro
COOBITHS

DJneMeHTapHbIEC COOBITHSI.
Cny4aiiHble COOBITHS.
braronpusrcTByromue
BIIEMEHTAPHBIC COOBITHSI.
BeposTtHOCTH COOBITHIA.
OnbITHI ¢ pPABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyuaiinbiii BEIOOD.
[TpakTuyeckas padbota
«OnbITHI

C PaBHOBO3MO>KHBIMHA

OcBauBaTh NOHSTHSL: JIIEMEHTAPHOE COOBITHE,
CIly4aifHOE COOBITUE KAK COBOKYITHOCTb
OaronpHUITCTBYFOLIMX 3JIEMEHTAPHBIX COOBITHIA,
PABHOBO3MOYKHBIE SJIEMEHTAPHBIE COOBITHSI.
Pemars 3axaum Ha BEIYUCIIEHUE BEPOSTHOCTEN
COOBITHI IO BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHIA
CJIyYaHOTO OTBITA.

Pemars 3a7a4u Ha BBIYMCIIEHUE BEPOSITHOCTER
COOBITHI B OMBITaAX C PABHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMU COOBITHSMHA, B TOM YHCIIE

C MOMOIIBI0 KOMIBIOTEPA.
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3JIEMEHTAPHBIMH
COOBITHSIMA

IIpoBoANTL U H3Yy4ATh ONBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU
(C MCMOJIB30BAHUEM MOHET, UTPAJIBHBIX KOCTEM,
JAPYTAX MOJEIIEH ) B X0/1€ TPAKTHYECKOH pabOThI

Brenenue B Teoputo rpados

Hepeso. CpoiicTBa aepesa:
€AMHCTBEHHOCTb MY TH,
CYIECTBOBAHUE BUCAYEH
BEPILUHBI, CBSI3b MEXKTY
YHCJIOM BEPUIMH W YUCIIOM
peoep. IIpaBmiio yMHOXKEHUS

OcBauBaTh NOHATHS: JICPEBO Kak rpad O3 nukia,
BUCSAYAs BEPIIMHA (JINCT), BETBb ACPEBA, MMYTh

B JIEPEBE, AUAMETP JIEPEBA.

M3y4yats cBOicTBA JepEBa: CYIIECTBOBAHUE BUCIUEH
BEPLINHBI, €TUHCTBEHHOCTh MyTH MEXKIY JBYMsI
BEPLIMHAMH, CBSI3b MEXKIY YHUCIIOM BEPLIMH U YUCIIOM
pedep.

Pemiatp 3271241 Ha IOUCK U MEPEUUCTICHHUE Ty TEH

B JICpEBE, OMPEACTICHUAE YMCIIa BEPIIUH UK pEOEP

B JIEPEBE, 00X01 OMHAPHOTO JEPEBA, B TOM YUCIIE

C MPUMEHEHUEM MTPABUIIA YMHOKEHHUSI

Ciy4aifHbie COOBITHS

[TpoTMBONON0XKHOE COOBITHE.
Juarpamma Ditnepa.
OObeIMHEHHE U TIEPECEUCHUE
coObiThii. HecoBMeCTHBIE
coObiTHs. Dopmyiia
CJIOKEHUS BEPOATHOCTEHN.
[IpaBuino yMHOKEHHSA
BEPOSITHOCTEH. Y CIIOBHAs
BEPOSITHOCTh. He3aBUCUMBIE

OcBauBaTh NOHATHSI: B3aMMHO TPOTUBOMOJIOKHBIC
COOBITHS, ONepaIuy HajJ COOBITUSIMH, O0ObETUHEHUE U
nepeceyeHne cooObITUiA, quarpamma Jidnepa (Ohnepa—
BeHnHa), COBMECTHBIE 1 HECOBMECTHBIE COOBITHSI.
N3yuats TeopemMbl O BEPOATHOCTH OObECTUHEHHS
JBYX COOBITUH ((POPMYIIBI CIIOKEHHS BEPOSITHOCTEH ).
Pemars 3aga4u, B TOM YKCIIE TEKCTOBBIC 3a/1a4H

HA OMPEJICTICHUE BEPOATHOCTEH OOBEAMHEHUS U
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coObITus. [Ipencrapnenue NEPECEUCHUS COOBITHI ¢ TOMOIIBIO YACTOBOM
CJIy4ailHOT O DKCIIEPUMEHTA npsMOM, Tnarpamm Oisepa, GOpMyIIbl CIIOKEHHS

B BH/JIE JIepeBa BEPOSITHOCTEN.

OcBanBaTb NOHATHS. TPABUJIO0 YMHOKCHUS
BEPOATHOCTEN, YCIIOBHAS BEPOSITHOCTD, HE3ABUCHUMBIEC
COOBITHS JEPEBO CYYalHOTO OMBITA.

N3yuarts cBoiicTBa (ONpPEaEIICHNS ) HE3aBUCUMBIX
COOBITHH.

Pemars 3a7a4M Ha ONIPEACIICHUE U UCIIOJIB30BAHUE
HE3aBHUCUMBIX COOBITHIA.

Pemars 3a7a4M HA IOUCK BEPOATHOCTEN, B TOM
YHCJIE YCIIOBHBIX, C HCTIOJIB30BAHUEM JEpEBA
CIIyYaHOTO OTbITA

O60061IcHuE, 4 IIpencraBneHue NaHHBIX. IoBTOPATH U3YYEHHOE U BHICTPAUBATDL CHCTEMY
cUCcTeEMaTU3alus 3HAHUN OnucarenpHas CTATUCTUKA. 3HAHUM.
I'pader. BepositHOCTB Pemars 3a0a4m Ha IPEACTABIIEHUE U ONMCAHUE
CIIy4aifHOTO COOBITHSI. JAHHBIX ¢ TOMOIIBIO U3YUYEHHBIX XapPaKTEPUCTHK.
OneMEeHThl KOMOMHATOPHKHA Pewmars 3ana4u ¢ npuMeHeHUEM TpadoB.

Pemarh 3a1a4n Ha HAXOXKACHUE BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI IO BEPOSITHOCTSIM
3JIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B ONBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMH.
Pemars 3a1a4n Ha HAXOXKICHUE BEPOSATHOCTEH
O0OBEIMHEHUS U MIEPECCUEHUS COOBITUH, B TOM YHCJIC
HE3aBUCHUMBIX, C UCIOJIB30BAHUEM IPAPUUECKUAX
MIPEICTABICHAN U AEPEBA CIIyYaiHOTO OITBITA.
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Pemarp 3a1a4u Ha NEPEUUCIIEHUE KOMOMHAIMI
(4ncia NeEpecTaHOBOK, YUCIIA COUETAHMIA ),

HA HAXOXKJECHUE BEPOITHOCTEH COOBITHI C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIOJIL30BAaHUEM Tpeyroabuuka [ lackas

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

34
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9 KUIIACC

8 Kiacca

OnucarepHasg CTATUCTHKA.

Oneparn Haja COOBITUSIMA.

HezaBucumMocCcTh COOBITHIA

Haumenosanue pazaena |Konnyectso OCHOBHOE COACPIKAHKE OCHOBHBIE BUJIBI IEATEILHOCTH 00YYarOIIUXCS
(TeMbl) Kypca 4acoB
[ToBTOpPEHME Kypca 4 [IpencraBneHue NaHHBIX. IHoBTOPATH WU3YUYEHHOE U BHICTPANBATDH CHCTEMY

3HAHUI.

Pemiars 3aga4um Ha IPECTABICHUE U ONIUCAHUE
JTAHHBIX.

Pemiars 3aa1a4u Ha HAXOXKIACHUE BEPOATHOCTEN
00BECIMHEHUS U TIEPECCUCHUSI COOBITHIA, B TOM YHUCIIC
HE3aBUCUMBIX, C UCMOJIb30BAHUEM TpapUUECKIX
MPEACTABICHUI U IEPEBA CIIyYalWHOTO OIIBITA.
Pemarp 3a1aun Ha NEPEUUCIICHAE KOMOUHAIIANA
(4Mcia mepecTaHOBOK, Yncia COYCTaHu ),

Ha HAXOXKJICHUE BEPOSATHOCTEN COOBITHIA

C MPUMECHEHUEM KOMOMHATOPUKHU, B TOM YUCIIE

C UCIIOJIB30BAHUEM TpeyroabHuka [lackans

ONEMEHTBI KOMOWHATOPUKH

ITepectanoBku. dakTopHal.

CoueraHus U YuCio
coyeTaHuil. TpeyrojabHuK
ITackansd. [TpakTrueckas
pabota «Beruncnenue
BEPOATHOCTEN

C UCIOJIB30BAHUEM

OcBauBaTtb NOHSITUS. KOMOMHATOPHOE MPABUIIO
YMHOKCHU S, YIOPSA0UYECHHAS Mapa, TPoika 0ObEKTOB,
NEePEeCTaHOBKA, (haKTOpHasl YMciia, COYeTaHUE, YUCIIO0
coueTaHui, TpeyroybHuK llackans.

Pemarp 3a1a4u Ha IEPEUUCIICHUE YITOPSATOUEHHBIX
nap, TpoeK, NEPeUUCICHIE NEPECTAHOBOK

¥ COUETAHUI 3JIEMEHTOB Pa3IMUHBIX MHOXKECTB.
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KOMOMHATOPHBIX (YHKIMIA

Pemiars 3aga4m Ha IIPUMCHCHHUC YHCJIa COUYCTAHUH

ANEKTPOHHBIX TAOJIHID) B areope (COKpauéHHOE YMHOKEHUE, OMHOM
HeroToHa).
Pewmars, npumensisi KOMOMHATOPUKY, 3a0a41
Ha BBIYMCIICHUE BEPOSITHOCTEH, B TOM YHCJIE C ITOMOLLBIO
AJNIEKTPOHHBIX TaOJINL B XO€ MPAKTUYECKONH PabOThI
["'comeTpruyeckas ["'eomeTprueckas OcBauBaTh NOHIATHE TCOMETPUUYECCKOH BEPOSATHOCTH.
BEPOATHOCTD BEPOSATHOCTB. ClyyailHbIi Pemars 3a0a4M Ha HAXOXKAECHUE BEPOATHOCTEN
BBIOOD TOUKH U3 PUTYPBI B OMBITaX, IPEACTABUMBIX KaK BEIOOP TOUEK
Ha IJIOCKOCTH, U3 OTPE3KaA, W3 MHOTOYTOJIbHUKA, KPyTa, OTPE3KA WK AYyTH
U3 AYTH OKPY>KHOCTH OKPY>KHOCTH, YA CIIOBOTO MPOMEXKYTKA
Mcneiranus bepHym Hcneiranue. Ycnex u OcBanBaTh NOHSITHS: UCIIBITAHUE, DIIEMEHTAPHOE

Heynaya. Cepus UCTIBITAHUMA
JI0 TIEPBOTO yCrexa.
Hcnerranus bepHy .
BeposatHocTu coObITHii

B CEPUH UCTIBITAHUI
bepnyiu. [Tpaktrueckas
pabora «McnbiTanus

bepny iy

COOBITHE B MUCIIBITAHUM (YCIIEX U HEyAAaya), CEpUsl
VCIIBITAHWUM, HACTYIUIEHUE MIEPBOTO yCIIEXa
(Heyaaum ), cepus ucnbiTaHuii bepHym.
Pemars 3a5a4u Ha HAXOXKACHUE BEPOATHOCTEN
COOBITHIA B CEpUM MCIBITAHUI 1O IEPBOTO yCIExa,
B TOM YHUCJIE C TPUMEHEHUEM (POPMYJIIBI CYMMBI
FEOMETPUYECKON IIPOTPECCUM.

Pemars 3aqa4u Ha HAXOXKACHUE BEPOATHOCTEN
AJIEMEHTAPHBIX COOBITUI B CEPUN UCTIBITAHUIA
bepHyuy, Ha HaAX0XKAEHUE BEPOATHOCTH
ONPEACIIEHHOr0 YMCIIa YCIIEXOB B CEPUM UCTIBITAHUI
bepnym.

N3yuars B X01€ NpaKkTH4YeCKOii padoThl,
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B TOM YHCJIE C MOMOUIBIO IIU(POBBIX PECYPCOB,
CBOICTBA BEPOSATHOCTH B CEPUU UCTIBITAHUI
bepnyim

Cityualinas BeM4YrHa

Ciyualinas BeJIMYMHA U
pacrnpeaeneHue
BEPOATHOCTEMN.
Maremarnyeckoe OKAIaHue
Y TACTIEPCHUS CITyYaiiHOMN
BEJIMYMHBL. [ IpuMepbl
MAaTEMaTUYECKOr0 0KUAAHUS
KaK TEOPETUYECKOTO
CPEAHETO 3HAYCHUS
BEJINYMHBIL.

[TonsiTHE 0 3aKOHE OOJIBIINX
yucell. U3mepenne
BEPOATHOCTEN C ITOMOIIBIO
yactoT. [ I[puMenenre 3aKoHa
OOJBIINAX YUCEN

OcBOUTH NOHATHSA: CITyYaiHASA BEIMYMHA, 3HAYECHUE
CJIyYailHOM BEJIMYNHBI, pacIpeacIICHIE
BEPOSATHOCTEMN.

N3y4yare 1 00Cy:KIaTh IPUMEPBI AUCKPETHBIX U
HEMPEPBIBHBIX CIYYaiHBIX BEJIMYUH (POCT, BEC
YEJIOBEKA, YNCIICHHOCTh HACEIICHUS, APYTHE
U3MEHYMBBIEC BEJIMYUHBI, pACCMATPUBABIIMECS

B KYPCE€ CTAaTUCTHKH ), MOACTBHBIX CITyYalHbIX
BEJIMYMH, CBA3AHHBIX CO CIyYaAWHBIMHU ONBITAMHU
(OpocaHue MOHETHI, UTPAJIBHON KOCTH, CO CITyYaiHBIM
BBIOOPOM H T. IL.).

OcBanBaThb NOHATHA. MATEMATUYECKOE 0KUIAHNAE
CJIyYailHOM BEJIMYNHBI KaK TECOPETUUECKOE CPEIHEE
3HAYCHHUE, QUCIIEPCHUS CIIyYalHON BEIMYNHBI KaK
aHAJIOT JUCTIEPCUU YACIOBOrO Habopa.

Pemars 3aa4M Ha BEIYUCIICHUE MATEMATHYECKOTO
OKUJaHWS U JUCTIEPCUN TUCKPETHON CITyYaiHOMN
BEJIMYUHEI 110 3aJAHHOMY PaCIPEAECIIEHNTO, B TOM
YHCJIE 3314, CBA3AHHBIX CO CTPAXOBAHUEM U
JIOTEPEAMHU.

3HAKOMHUTBCS C MATEMATUYECKUM OKUAAHUEM U
JUCTIEPCUENA HEKOTOPBIX PACIIPEACIICHAN, B TOM
YUCJIE PACIIPEACIIEHUS CITYYaWHON BETMUYAHBI « YACIIO
YCIIEXOB)» B CEPUU UCIIBITAHUI bepHYIUIH.




N3yuars 4acToTy COOBITHS B MOBTOPSIOIIMXCS
CJIyYallHBIX ONBITAX KaK CIIYYaWHYIO BEITUYNHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIIMX YHUCEN (B hopMe
bepHyum): mpu OONBIIOM YKCIIE ONBITOB YAaCTOTA
cOObITHS ONM3Ka K €70 BEPOSATHOCTH.

Pemars 321241 HAa U3MEPEHUE BEPOSTHOCTEN

C MOMOUIBIO YacTOT. OOCYKAATH POJIb 3aKOHA
OOJBIIKX YKCENl B 000CHOBAHUM YAaCTOTHOTO METO1A
N3MEPEHUS BEPOATHOCTEM.

OO0cy:KIaTh 3aKOH OONBIINAX YMCEN KaK MPOSBICHUAEC
CTAaTUCTHYECKON YCTOWYNBOCTH B U3MEHYUBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBLIINX YHCET B TPUPOJE U
B )KM3HU YEJIOBEKA

O06001ICHNE, KOHTPOITb 10 IIpencrasneHue qaHHBIX. IoBTOPATH U3YYEHHOE U BHICTPANBATDL CHCTEMY
OnucarenpHas CTATUCTUKA. 3HAHW.
BepoaTtHOCTE ciyyaitHOro Pemare 321241 Ha IPEICTABIICHUAE U OTIUCAHUE
COOBITHS. DNEMEHTHI JAHHBIX.
xoMOuHaropuku. Cityuaiinele | Pemars 3aqa4n Ha HAXOXKJICHUE BEPOSTHOCTEH
BEJIMYMHEI M PACIIPSACIICHUS | COOBITHIA, B TOM YHCJIE B OMBITAX C
PaBHOBO3MOYKHBIMHU SJIEMEHTAPHBIMU COOBITUSIMH,
BEPOSATHOCTEH OOBECIMHEHNS U IEPECCUEHUS
COOBITHIA, BEIYMCIISITh BEPOSITHOCTH B OMBITAX
C CEPUAMU CIIyYallHBIX UCITBITAHUHN
OBLLEE KOJIMYECTBO 34
UACOB I1IO ITPOITPAMME
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