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I[TOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo maTemaTuke uisi oOywaromuxcsi 5-9 kiaccoB pa3paboTaHa Ha
ocHoBe PI'OC OOO. B mporpamMme MO MAaT€MAaTHUKE YYTEHBl WJIEH U TIOJIOKEHHUS
KoHuenuuu pa3Butus MmaTemMaTuieckoro oopazosanus B Poccuiickoit denepanuu.

[IpenmeTromM MaTeMaTUKH SBISIOTCS (yHIaMEHTAIbHBIE CTPYKTYphI HAIIETO MHUpa
— TMPOCTPAHCTBEHHbIE (OPMBI W KOJUYECTBEHHBIE OTHOIICHUS (OT MPOCTEHIIUX,
YCBAaMBAEMbBIX B HEMOCPEJICTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOKHBIX, HEOOXOIMMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIAAHBIX UaeH). MaremaTrudeckue 3HaHus 00eCrednBaoT
NOHMMAaHWE NPUHLMUIIOB YCTPOHCTBA M HCIIOJIB30BAHUS COBPEMEHHON TEXHHKH,
BOCIIPUATHE W HWHTEPIPETALHIO COLMUAIBHOM, SKOHOMMYECKOM, HOJUTHYECKON
uHbOpMaIluy, JAlOT BO3MOXKHOCTH BBINOJHSATH PACUETBl M COCTABIATH AJITOPUTMBI,
HaXOAWTh ¥  TPUMEHATH  (OPMYIBI, BIAAETh MNPAKTHUYECKUMH  MpuEéMamMu
T€OMETPUUECKUX U3MEPEHUI U MOCTPOSHUH, YNTaTh HHPOPMAIIHIO, TTPEICTABICHHYIO B
BUJEC TaOnMI, auarpaMM U TIpadUKOB, >XKUTh B YCIOBUSAX HEOINPENEIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4alHbIX COOBITUH.

N3ydyenne marematuku (GOpMHpYET y OOYYarOIIMXCS MaTeMaTHYEeCKHH CTHUIIb
MBIIUICHUS, TTPOSBIISIONIMIACS B OTMPEACIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBaMBAalOT Takue NPUEMBI M METOJbl MBIIUICHUS, KaK HMHIAYKIUS U JACTyKIus,
0000111eHNe U KOHKPETU3allMs, aHaJlu3 M CUHTE3, KiacCu(UKalMs U cUCTeMaTH3allus,
abctparupoBanne u aHanmorus. OOBEKTHl MaTeMaTHYECKUX YMO3AKITIOUYECHUH, MpaBuia
UX KOHCTPYUPOBAHHSI PACKPHIBAIOT MEXaHH3M JIOTHYECKHUX MOCTPOCHHM, CTIOCOOCTBYIOT
BbIpaOOTKE yMeHUsI (OPMYIUPOBAaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXKICHUS, TEM
caMbIM pa3BHUBAIOT JIOTMYECKOE MbIIIeHHe. 3yueHue maTeMaTuku oOecredrBaeT
dbopMupOBaHrE aNTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIHMTAHUE YMEHHM
JCHCTBOBATh 1O 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATH W3BECTHBIE U
KOHCTPYMpOBaTh HOBbIE. B mpomecce pemieHus 3amady  — OCHOBOM yueOHOMU
NESATEIbHOCT Ha YpoKax MaTeMaTHKH — pPa3BUBAIOTCA TBOpYECKas M TNPUKIIAJHAs
CTOPOHBI MBIIIJICHUSI.

OOydenne MaTeMaTHKE Na&T BO3MOXKHOCTh Pa3BUBATh y OOyUaIOIIUXCS TOYHYIO,
parMoHAIbHYI0O U WH(POPMATUBHYIO pe4b, YMEHUE OTOMPATh HanOOJIee TMOJXOJSIINE
S3bIKOBBIC, CHMBOJHMUYECKHE, TpaduyecKue CpelICcTBa Ji BBIPAKEHUS CYXKICHUH U
HaTJISAHOTO UX MPEICTaBICHHUS.

[Ipy m3yuyeHWn MaTEeMaTHKU OCYIIECTBISETCS OOIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JIeHCTBUTENBHOCTH, NMPEACTABICHUSIMHU O MPEeIMETe U METOJaX MaTeMaTHKH,
UX OTJIMYMM OT METOJOB JIPYIrMX €CTECTBEHHBIX W TyMaHHUTApHbIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHSI MaTEMATHKHU JJISl PEILEHUS] HAYUHBIX U MPUKIAIHBIX 3a/au.

[IpuoputeTHpIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kiaccax sSBISIOTCA:



(dopMupoBaHHE IIEHTPAIbHBIX MAaTEMaTHYECKHMX MOHATUNA (YKCIO, BEIMYMHA,
reoMeTpuueckas (Qurypa, NepeMeHHas, BEpPOSTHOCTb, (PYHKIHs), 00eCIeUHBAIONINX
MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHMs 00yUYarOIIUXCS;
NoJIBeICHHE 00yYaroNIMXcsl Ha IOCTYIMHOM JIJIsi HUX YPOBHE K OCO3HaHUIO B3aMMOCBSI3U
MaTE€MaTUKU W OKPYXaloLEero Mupa, NOHUMAaHUE MAaTeMaTHKHW KaK 4YacTH O0OIiei
KyJbTYPhl YEJIOBEYECTBA; PA3BUTHE MHTEIUICKTYaJIbHBIX W TBOPUYECKUX CIOCOOHOCTEU
oOyyJarouuxcsi,  IMO3HABaTEIbHOM  aKTUBHOCTH,  MCCIIEOBATEIbCKUX  YMEHH,
KPUTUYHOCTH MBIIIICHHUS, WHTEpeca K M3YyUYECHUI0O MaTeMaTHKH; (OPMUPOBAHUE
(GYHKIIMOHATBPHONW MaTeMaTHUECKON TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSBJICHUS MAaTEMAaTUYECKUX TTOHITHI, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSX M MPU HU3YYEHUM APYTUX Y4EOHBIX IPEIMETOB,
NPOSIBICHHS] 3aBHCHUMOCTEd W 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh KX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaT€MAaTHUYECKHUE MOJENIW, NPUMEHSATh OCBOEHHBIN
MaTEeMaTU4YeCKU ammapar Uil peleHUs NPaKTUKO-OPUEHTHPOBAHHBIX — 3ajady,
UHTEPHPETUPOBATH U OLICHUBATh MOJYYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JMHUU COJEpKaHWsA IPOrpaMMbl IO MareMaTuke B 5-9 kiaccax:
«Hucna v BeIUHUCIECHU», «ANredpa» («Alredpandeckue BbIPAKEHUSD, «YpPaBHEHUS U
HEpaBeHCTBa»), «Dynkuum», «l'eomerpus» («['eomerpuueckue ¢urypel U ux
CBOMCTBa», «/3MepeHne reoMeTpUYECKUX BEJIMYMHY»), «BEpOsATHOCTh M CTATHCTHKAY.
JlaHHbIe JIMHUM Pa3BUBAIOTCS NapaJljIeNbHO, KaXaas B COOTBETCTBUM C COOCTBEHHOMU
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHa OT JApPYyrod, a B TECHOM KOHTaKTe U
B3aUMOJICHCTBUH.

Copep:xaHue mporpamMmbl 10 MaTeMaTHKe, pacipelleI€éHHOe Mo roJaM O0y4YeHHus,
CTPYKTYPUPOBAHO TakKMM 0O0pa3oM, 4TOObl KO BCEM OCHOBHBIM, NPHHIMIHAIbHBIM
BonpocaMm  oOydaroniecss — OOpallaJuch  HEOJHOKPAaTHO, 4YTOOBI  OBJAJICHUE
MaTEMaTUYECKUMH TOHATHUSMU M HaBbIKAMH OCYLIECTBIISUIOCH IIOCIEAOBATENIBHO U
[OCTyNaTeNbHO, C COOJIOJCHHEM TMpPUHIUIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MAaTE€MaTUYECKHX NPEJCTAaBICHUNA OOyYaroIINXCs,
paciupss u yriryossis e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maTeMaTuka sIBIsieTCS 00sA3aTEbHBIM y4eOHbIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOuiero obpasoBanus. B 5-9 knmaccax maremartuka
TPaJIUIIMOHHO H3YYaeTCsd B paMKax CIEAYIOIIUX y4eOHBIX KypcoB: B 5—6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AureOpa» (BKIOYas 3JIEMEHTHI
CTaTUCTUKU U TeOopuu BeposiTHOocTel) u «I'eometpusi». IIporpammoit mo MaremaTuke
BBOJIUTCSI CAMOCTOSITENIbHBIN Y4eOHbBIN Kypc «BeposSTHOCTb U CTATUCTHKAY.

OO1iee yMcIO YacoB, PEKOMEHIOBAHHBIX ISl U3y4eHUs MaTeMaTuku (0a30BbIi
YPOBEHB) Ha YPOBHE OCHOBHOI'O 00Iero oopazoBanusi, — 952 yaca: B 5 kjacce — 170
yacoB (5 yacoB B Henelno), B 6 kiacce — 170 gacoB (5 yacoB B Henel0), B 7 Kiacce —
204 yaca (6 yacoB B Hefemo), B 8 kiacce — 204 Jaca (6 yacoB B Henelno), B 9 Kiacce —
204 yaca (6 yacoB B HEJEINIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMbBbI no
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

HSY‘-ICHI/IG MATEMATUKN HAa YPOBHC OCHOBHOI'O O6HICFO O6pa3OBaHI/IH HaIIPpaBJICHO
Ha OJOCTHXXCHHC 06y‘-IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMCTHBIX MW HNPCAMCTHBIX
06p330BaTeJII>HBIX PE3YJIbTATOB OCBOCHUA y‘{€6HOFO npecameTa.

JIMUHOCTHBIE PE3YJIBTATDBI
JInyHOCTHBIE  pe3yabTaTbl  OCBOGHUSA  MPOrpaMMbl O  MaTeMaTHKe
XapaKTePU3yIOTCs: 1) maTpuoTHYecKoe BOCIUTAHME:

MPOSIBJIEHUEM HMHTEpEca K MPOLIJIOMY M HACTOSIIIEMY POCCHUUCKOW MATEMATHUKH,
[IEHHOCTHBIM OTHOIIECHUEM K JIOCTHXKEHUSIM POCCUUCKUX MATEMATHKOB M POCCHMCKOU
MaTE€MAaTHYECKOM IIKOJIbI, K MCIOJB30BAHUIO ITHUX JOCTHKECHHH B JAPYIrMX Haykax U
NPUKJIAJHBIX cepax;

2) rpaIaHCKoe H TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN IpakIaHHA U Pean3alliy ero mpas,
NPEACTAaBICHUEM O MAaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHMPOBAHUSA Pa3IUYHBIX
CTPYKTYD, SIBJICHUH, MPOIEAYP TPAkKIAHCKOTO OOIIecTBa (HampuMmep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO OSTUUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHCHUEM JIOCTHKECHUN HAyKH, OCO3HAHWEM BaXHOCTH MOPAIBbHO-ITUYECKUX
NPUHIUIIOB B IEATEILHOCTH YIEHOT0; 3) TPY/I0BO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B PEHICHUM MPAKTUYECKUX 3aaad
MAaTEMAaTH4YECKOW  HAIIPAaBJICHHOCTH, OCO3HAHUEM  BAXXHOCTH  MaTeMaTUYECKOIO
o0pa3oBaHMsi Ha TPOTHKEHUM BCEH KU3HU IS YCHEHIHOW MpodeCcCHOHATbHON
NEATCIBHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBIOOPDOM U
MOCTPOCHUEM HWHIMBUIYAJIbHON TPACKTOPUU OOpa30BaHUS W >KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB M OOINECTBCHHBIX MOTpeOHOCTEH; 4) 3cTeTHYecKoe
BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY U 3CTETHUYECKOMY  BOCHPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pEIICHUuH, pacCyXJACHUH, YMEHUIO BHJICThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE; 5) IEHHOCTH HAYYHOI'0 TMO3HAHMS

OpUEHTalUWel B  JEITEIIBHOCTH HAa  COBPEMEHHYKD CHUCTEMY  HAy4YHBIX
NpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS YEJIOBEKa, MPUPOIABI U
oOlecTBa, TMOHMMAaHMEM MaTEMaTUYECKOM HaykKu Kak cdepbl 4YenoBeuecKon
NEATEIbHOCTH, 3TAanoB €€ pa3BUTHUS M 3HAYMMOCTH JUIS Pa3BUTUSA LMBWIM3ALMH,
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKH W MaTEeMaTHYECKON KyJIbTypOH Kak CpelICTBOM
IIO3HAHWA MHUpa, OBJIAJCHUEM IPOCTCHUIIMMH HABBIKAMH  HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) pusnueckoe BoOCHUTAHHE, (¢opMupoBaHUe KYJLTYPbI 3/0POBbSl H
IMOLMOHAJIBHOIO 0J1ar0MOTyYHs:

TOTOBHOCTBIO TPUMEHATh MAaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3/I0pOBOro 00pa3a KHU3HU (340POBOE MUTAHHUE, COATAHCHUPOBAHHBIN PEXUM
3aHATUH U OTHbIXa, peryisipHas ¢u3nyeckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO
HaBbIKa pedekcuu, MpU3HAaHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO e MpaBa APYroro
YEJI0BEKa;

7) IKOJIOTHYECKOE BOCTIUTAHHUE:

OpHUEHTAIMEN HAa MPUMEHEHUE MaTeMaTHYECKUX 3HAHUU JJIs PelIeHus 3a1a4
B 00JIaCTU COXPAaHHOCTU OKPY>KaIOILEH Cpefibl, INIAHUPOBAHUS ITOCTYIIKOB M OLIEHKU UX
BO3MOXKHBIX TIOCJEACTBUN JJIi OKpY’Kalollel Ccpenbl, OCO3HAaHHWEM IJI00aJbHOTO
XapakTepa OSKOJOTMYECKUX NpodJeM W TyTed ux pemeHus; 8) aganramus K
U3MEHSIOIIMMCH YCJOBMAM COLMAJIBbHOM M NPHUPOIHON CcpeAbl: T'OTOBHOCTBIO K
NCUCTBUSIM B YCIOBUSAX  HEONpPENEIEHHOCTH, MOBBILICHUIO YPOBHS  CBOEH
KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y
JIpYTUX JIOJeH, MPHOOpeTaTh B COBMECTHON NEATEIHLHOCTH HOBBIC 3HAHUS, HABBIKH U
KOMIIETEHIIMH U3 OTBITA IPYTHUX; HEOOXOIUMOCTHIO B (JOPMUPOBAHNN HOBBIX 3HAHMIA, B
TOM unciie GOpMyIUPOBAThH
UJIeH, TIOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIE paHee HE U3BECTHBIX,
OCO3HaBaTh A€PUIIMTH COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE; CIOCOOHOCTBIO OCO3HAaBAThb CTPECCOBYIO CHUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO
CUTYyallMI0 KaK BBbI30B, TPEOYIOIUNA KOHTPMEp, KOPPEKTHPOBATh INPUHUMAEMbIE
pemieHus W AeWcTBHs, (OPMYIHpOBaTH M OICHUBATh PUCKA U TIOCIEACTBHUSA,
(GhopMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbpTaTe 0ocBOCHHS MPOTPaMMEBI TI0O MATEMATHKE HA YPOBHE OCHOBHOTO
ob11ero ooOpazoBanus y odyyaromierocs 0yayT chopMupoBaHbl METANIPEAMETHBIE
pe3yAbTaThl, XapaKTEPHU3YIOIINECS OBJIaICHUEM YHUBEPCATbHBIMH ITO3HABATEIHHBIMA
NEHCTBUSMHY, YHUBEPCATHHBIMH KOMMYHUKATHBHBIMH ~ JICHCTBUSMH u
YHUBEPCAITBHBIMH PETYISATUBHBIMU JCHCTBUSMU.

Ilo3HaBaTeJIbLHBIC YHUBepcajJbHbIE yqeﬁnble nercTBud ba3oBble
Jornyeckue JecTBUA:

BBISBISATH M XapPaKTEPU30BATh CYIIECTBEHHBIE TNPU3HAKM MaTEMaTUYECKUX
00BEKTOB, TMOHSATUN, OTHOIICHUN MEXIy TOHITHSAMHU, (GOPMYIHPOBATH OMpPEICICHUS
MOHATUH, YCTAaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KIACCH(UKAIMKM, OCHOBAHUS IS



0000mIeHNsT W CpaBHEHUS, KPUTEPUM TPOBOJMMOIO aHANIWM3a; BOCIHPHUHUMATH,

dbopMyaMpoBaTh U MPEOOPA3OBHIBATH CYKJICHUS: YTBEPIAUTEIbHbBIC

U OTpUlLATEJbHBIC, €IWHUYHBbIC, YacCTHble U OOIHUEe, YCIOBHbIC; BBISBISATH

MaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUsT B (paKTax, JaHHBIX,

HAONIOCHUSAX W YTBEPXKICHWSIX, TMpeiaraTb KPUTCPUU JUIS.  BBISIBIICHUS

3aKOHOMEPHOCTEH M MPOTUBOPEYMIi; J1€NlaTh BBIBOJLI C HCIOJIH30BAHHUEM 3aKOHOB

JIOTUKH, JEAYKTUBHBIX U UHIYKTUBHBIX

YMO3aKJIIOUeHUH, YMO3aKIIOUEHUH 10 aHaJoruu; pa3dupaTh JOKa3aTelbCTBa
MAaTeMaTUYECKUX YTBEPKICHUM (MPSAMbIC U

OT TNPOTUBHOIO), MPOBOJUTH CAMOCTOSITEJIBHO  HECJOXKHbIE  JJOKa3aTelhCTBa

MaTeMaTH4YeCKuX (aKTOB, BBICTPAMBATh APTYMEHTAIMIO, MPUBOJIUTH MPUMEPHI U

KOHTPIIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIC PACCYXKIEHHUS; BBIOMpATh CIIOCO0

peleHus yueOHoM 3a/1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB

peleHusi, BIOMpaTh HauOoJsiee MOIXOMAIIUN ¢ YUETOM CaMOCTOSITENIBHO BBIJCICHHBIX

kputepueB). bazoBble ncciieqoBare/bCKue AeiCTBUA:

WCITOJIB30BaTh  BOMPOCHI KaK HCCIENOBATECIbLCKHA WHCTPYMEHT ITO3HAHUS,

bopMyIHpOBaTh BOMIPOCH], (PUKCHUPYIOIIHE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSITSIIEHO
yCTaHaBJIMBaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH THIIOTE3Y, aprYMEHTUPOBATH CBOIO
MO3UIIMI0, MHEHHUE; MPOBOJAUTH MO CAMOCTOSITEIbHO COCTABICHHOMY TUIaHY HECIIOKHBIN
HKCIIEPUMEHT,
HEOOJBIIOE HCCIEIOBAHUE 10 YCTAaHOBIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTo
00beKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIy COOOM; caMOCTOSTENHHO (OPMYITHPOBATH
000011IeHHsT ¥ BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIONCHUSI, MCCIEIOBAHNUSA,
OIICHUBATh JOCTOBEPHOCTHh ITONYYCHHBIX pPE3yJbTAaTOB, BBIBOJOB W OOOOIICHUIA;
MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH

MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.
Pabora ¢ unpopmaunmeii:

BBISBJIIATH HEOOCTAaTOYHOCTH 151 N30BITOYHOCTD I/IHq)OpMaL[I/II/I, JaHHBIX,

HEOOXOIMMBIX JJIsS PEIICHUs 3a/1auu; BIOUpaTh, AaHaJIU3UPOBATH,
CHCTEMATHU3UPOBATH 51 WHTEPIPETUPOBATH

uHOpPMAIMIO pPa3IMYHBIX BUAOB U (OpPM MpEACTaBIEHUs; BBIOMPATH (opmy
npecTaBiIeHNs UH(POpMAaLUK U WILTIOCTPUPOBATH pEIIaeMble

3a7a4l CXeMaMH, AuarpaMMaMu, WHOW TrpaduKo M MX KOMOMHAIUSIMU; OIICHUBATh
HaJ&KHOCTh HH(POPMAITUY TIO KPUTEPUSIM, TTPEAJIOKEHHBIM YUUTEIIEM

WM COPMYITMPOBAHHBIM CAMOCTOSTEIBHO.



KoMMyHUKaTHBHBIC YHUBEPCAJbHBbIE YUeOHbIE IeHCTBUSA:

BOCIIPUHUMATH U (OPMYJIMPOBATH CY>KJIC€HUSI B COOTBETCTBUHM C YCIIOBUSIMU U
HEeIsIMU OOIIeHUS, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIIeHUs 3aJladyi, KOMMEHTUPOBATh
MOJIYYCHHBIA pE3yJbTaT; B XOA€¢ OOCYXICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY
00cyXTaeMoil TeMbI, MPOOJIEMBI, PEIIaeMON 3a7a4¥, BHICKA3bIBATh WJICH, HAIlCJICHHBIC
Ha MOUCK PEIICHUs], CONOCTABISITh CBOU CYXKIEHUS C CYKICHUSIMU JIPYTUX YYACTHUKOB
nuanora, OOHapyKHMBaTh pa3IMuU€ U CXOJACTBO TMO3UIMH, B KOPPEKTHOU Qopme
bopMyIMpOBaTh PAa3HOTIACHS, CBOM BO3PAKCHHUS; IPEICTABIATh PE3YyIbTaThl PEIICHUS
3a/1auu, HKCIIEPUMEHTA, UCCIEAOBAHMS, MPOEKTa, CAMOCTOSTENBHO BBHIOMpATh opmar
BBICTYIUICHUS C YYETOM 3a/iay MPEe3EHTAIMd U OCOOCHHOCTEH ayJUTOpUU; TIOHUMATh U
WCITOJIB30BATh MIPEUMYIIIECTBA KOMAHITHON ¥ MHANBUAYATLHON pabOTHI
Opy pelIeHUU Y4YeOHBIX MaTEMaTHYECKUX 3ajay; [PUHUMATh I€Jb COBMECTHOMU
NeATEILHOCTH, TIAHUPOBATh OPTAaHU3AIMIO COBMECTHOW PabOThI, pactpenemsaTh BUIbI
paboT, AoroBapuBaThCs, 00CYXAaTh MPOIECC U Pe3yJbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKHX JIIOJICH; y4acTBOBATh B IPYyMMoOBBIX GopMax paboThl (00CYyx)AeHUSI, OOMEH
MHEHHUSMH, MO3TOBBI€ IITYPMbl W JIpyTH€), BBIMOJHITH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JIEHCTBHSI C OPYTUMHU 4YICHAMH KOMaH[IbI, OIICHUBATH KA4ECTBO
CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPHSIM, CHOPMYyTHPOBAHHBIM y9aCTHHKAMU
B3aUMOJICHCTBUA.

PeryasiTuBHbIC YHUBEPCAJIbHBIC y4eOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSATENIbHO COCTABIIATH IJIaH, AJITOPUTM PEIICHUS 3aa4M (UM €ro 4acTh),
BBIOMpATh CMOCOO pelieHruss ¢ YYETOM HMMEIOIUXCS PECYpCOB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATH BapUaHThl PELIECHUI ¢ y4éTOM
HOBOW MHpOpMaLUU.

CaMOKOHTPOJIb:

BJIQJIETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yibTaTa
pelieHus MaTeMaTU4YeCKOM 3ajJauM; MpEABUIETh TPYAHOCTH, KOTOpPHIE MOTYT
BO3HUKHYTh TPU PEUICHUH 3a/1a4l, BHOCUTh KOPPEKTHBBI B ACSITEILHOCTh HA OCHOBE
HOBBIX OOCTOSITENIbCTB, HAaWJIEHHBIX OIIMOOK, BBISBJICHHBIX TPYAHOCTEH; OIICHUBAThH
COOTBETCTBHE pe3yJIbTaTa ACSATEIbHOCTH MOCTABICHHON LIETU U
YCIOBUSIM, OOBSICHATh TPUYUHBI JOCTHDKCHUS WA HENOCTIIKCHHUS IIeNId, HAaXOIUTh
OIIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pe3ydabTaThl OCBOECHUSA MPOrPAMMBI [0 MAaTEMAaTUKE IPE/ICTABIICHBI
no rogaM oOOydeHHs] B CIEAYIOIIMX pasjenax OporpaMMbl B paMKax OTAEJIbHBIX
yueOHBIX KypcoB: B 5—6 kiaccax — Kypca «MatemaTtuka», B 7-9 Kilaccax — KypcoB
«Anredpay,

((FCOMeTpI/ISI», «BepOHTHOCTL U CTaTUCTHUKA).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA»
B 5-6 KIIACCAX

HOACHUTEJBHAA 3AIIMCKA

[TproputeTHBIMH LIETIMU 00yUEHHUSI MaTeMAaTUKe B 5—6 Kitaccax SIBISIOTCA:

OPOAOKEHNE (POPMUPOBAHUS OCHOBHBIX MATEMaTHYECKMX TMOHATUN (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas (urypa), OOECHEUMBAIOIIUX IPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh ~ MaTeMaTHYeCKOro  oOpa3oBaHMs  OOy4YarOLIUXCS;  Pa3BUTHE
MHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOy4YaromMXcs, IMO3HABATEIbHON
aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHI, HHTEpeca K H3YYEHHUIO MAaTEMATHKWU;
NOJIBEICHHE 00YYaIOIIUXCsl HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH M OKpYXarolero mupa; (GopMUpoBaHHE (PYyHKIMOHAIBHOU
MaTeMaTHYeCKON TI'paMOTHOCTH: YMEHHs pacro3HaBaThb MaTeMaTHUYeCKue OOBEKThI B
peanbHBIX JKU3HEHHBIX CHUTYyalUsAX, MNPUMEHATb OCBOCHHBIE YMEHHS ISl PEIICHHUS
PaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh IMOJIYYCHHBIE pPE3yJIbTaThl U
OLICHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYALINH.

OCHOBHBIE JIMHMM COJEpXKaHWs Kypca MareMaTukun B 5—-0 Kiaccax —
apumeTnyeckas U reoOMeTpuYecKas, KOTOpbIe pa3BUBAIOTCS MApaJUIENbHO, KaKIasd B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBHCHMO OJHA OT JAPYTroM, a B
TECHOM KOHTaKT€ W B3aMMOJEHCTBHM. Takke B Kypc€ MaTeMaTUKH MPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMHU aireOpbl U ONUCATEIbHONW CTATUCTUKH.

N3yuenne apudmeTrueckoro Marepuanga HAaYMHAETCS CO CHCTeMaTH3alud |
pa3BUTHUS 3HAHUN O HATYPAJbHBIX YHCIIAX, MOJYYEHHBIX HA YPOBHE HAYAJILHOTO OOIIEro
oOpazoBanus. I[lpy 53TOM COBEpIIEHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U
dbopMHpOBaHHE HOBBIX TEOPETHMYECKUX 3HAHUWA  COYETAeTCSI C  pPa3BUTHUEM
BBIYMCIIUTEILHON KYJIBTYpbl, B YAaCTHOCTH C OOy4YEHHUEM MPOCTEHIIMM MpUEMaM
OPUKUJIKA W OLEHKH pE3yJbTaTOB BBIYMCICHHUN. 3ydeHHE HaTypalbHBIX YHCEIl
npoJoJKaeTcs B 6 Klacce 3HAKOMCTBOM C  HAYaJIbHBIMU MOHATHSAMH TEOpUHU
JEITUMOCTH.



Hauano u3y4yeHus OOBIKHOBEHHBIX M JIECATUYHBIX JAPOOEH OTHECEHO K 5 Kiaccy.
DTO MEPBBIN ATAll B OCBOCHUM APOOEH, KOrjla MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UJesIMU, TOHATUSMU TeMbI. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX APOOEH B MOJIHOM
00bEME MpeAlIecTBYeT U3YYEHUIO JNECATUYHBIX APOOEH, 4yTo 1enecoo0pa3Ho C TOYKU
3pEHHUS JTIOTUKHU U3JIOKEHUS YUCIIOBOM JIMHUU, KOTJIa MPaBWIa IEUCTBUN C IECITUYHBIMU
JIpOOSMU MOKHO 00OOCHOBATH YK€ U3BECTHBIMU AJITOPUTMAMU BBITIOJIHEHUSI IEUCTBUM C
OOBIKHOBEHHBIMU  JAPOOSIMU. 3HAKOMCTBO C JE€CATUYHBIMH JIpOOSMH PACIIMPUT
BO3MOXXHOCTH [IJIi TOHMMAaHUS OOYYalOMIMMUCS MPUKIAJHOTO MPUMEHEHUSI HOBOM
3aMUCH TIPU U3YUYEHUH JPYTUX MPEIMETOB M MPU MPAKTUYECKOM HCHoyib30BaHuu. K 6
KJacCy OTHECEH BTOPOM dTal B  M3Y4YEHUH JIpoOed, Tle  MPOUCXOJUT
COBEPIIICHCTBOBAHNE HABBIKOB CPABHEHUS U MPeoOpa3oBaHus JpoOeii, OCBOCHHE HOBBIX
BBIYUCIIUTEIBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCICHUH, B TOM YHCIE
3HAQYCHUN BBIPAKECHUM, COAEpKAIMX UM OOBIKHOBEHHBIC, M JECITUYHBIC JpoOH,
YCTaHOBJICHHUE CBSI3€M MEXy HUMH, PACCMOTPEHHUE MPUEMOB PEIICHUs 3a]]a4 Ha APOOH.
B nauasie 6 xyracca mpOMCXOAUT 3HAKOMCTBO C ITOHATHEM MPOLIECHTA.

OcoOEHHOCTBIO U3YUYCHUS TTOJIOKUTEIBHBIX U OTPUIATEIbHBIX YUCET SIBISETCS TO,
YTO OHM TAaK)K€ MOTYT pPACCMAaTpUBaThCA B HECKOJIBKO 3TanmoB. B 6 kmacce B Haudaie
u3ydeHus: TeMbl «lloNOKUTENbHBIE U OTPULIATENIBHBIE YKCIIa» BBIIETSACTCS MOATEMA
«llenpie ymcna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIIBHBIMM YHUCIAMU H
JNEUCTBUSMH C TIOJIOKUTEIbHBIMUA M OTPULIATEIIbHBIMHU YUCJIaMU MTPOUCXOJIUT HA OCHOBE
COZIEPKATENBHOTO0 MOAXO0Ja. JTO MO3BOJSET HAa JOCTYIHOM YpPOBHE MO3HAKOMHUTH
00y4Jaronmxcsi MPakTUYECKH CO BCEMH OCHOBHBIMH MOHSITUSIMU TEMBI, B TOM YHCIIE U C
npaBujaMH 3HAKOB  TPHU BBINOJHEHUU apudmeTnueckux pAeicTBuil. HM3yueHue
palMOHANBHBIX YHCEN HA TOM HE 3aKOHUMTCS, a OyAeT NPOAOHKEHO B Kypce anreopsl 7
KJiacca.

[Ipu o0Oy4yeHMM pEIICHHIO TEKCTOBBIX 3alad B 5—6 Kiaccax MCIHOJIb3YIOTCS
apudmeTndeckre npuémsl perieHus. [Ipu oTpaboTke BHIMUCIUTEIHLHBIX HABBIKOB B 5—6
KJIacCcaXx pacCMAaTPUBAIOTCS TEKCTOBBIE 3aJaud CIEAYIOIMIMX BHJIOB: 33Jaud Ha
JBI)KCHUE, HA YACTU, HAa MIOKYTKH, HAa PaOOTy U MPOU3BOAUTEIHHOCTh, HA MPOIEHTHI, Ha
oTHOIeHUs1 u mpornopimu. OOydaronmecs 3HAKOMATCS C MpUEMaMU pelieHusT 3a1a4
nepebopoM  BO3MOXKHBIX  BAapWaHTOB, ywarcs pabotaTh ¢  HWHPOpPMAIUCH,
MIPEICTaBICHHON B (hopMe TaOIUIl WK THarpamMM.

B mporpamme yuebGHOro kypca «MartemaTtuka» MpeaycMOTpeHO (opMupoBaHue
MPOTEIEBTUUECKUX alreOpandecKux MpecTaBlieHnid. bykBa Kak CHMBOJI HEKOTOPOTO
Yyycia B 3aBUCUMOCTH OT MAaTE€MAaTHYECKOTO KOHTEKCTa BBOJUTCA IOCTEIEHHO.
bykBeHHass CHUMBOJIMKA IIUPOKO MCHOJIB3YETCS TMPEXKJE BCEro IS 3amucu OOIIHUX
YTBEPXKIECHUM U  MpeajokeHud, (opMys, B YAaCTHOCTH JJISI  BBIYMCICHUS
r€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENS YUCIa.

B mporpamme yueOHOro Kypca «Maremarukay mpeACTaBiIeHA HArIsIHAS
reoOMEeTpusi, HalpaBJICHHAs Ha pa3BUTHE OOPA3HOr0 MBIIUICHHS, MPOCTPAHCTBEHHOIO
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BOOOpaKeHUs, N300pa3UTEIbHBIX YMEHUN. JTO Ba)KHBIM 3Tall B U3yYEHUH T'€OMETPUH,
KOTOPBI OCYIIECTBJISIETCS. HAa HAarjasJHO-NPAKTHYECKOM YpPOBHE, ONUpPAETCS  Ha
HarIIHO-00pa3Hoe  MbIlUIeHHe  oOydaromuxcsa.  bonbpmias  posib  OTBOAUTCS
MPaKTUYECKOMN NEeATEIBbHOCTH, OIBITY, SKCIIEPUMEHTY, MOJerpoBanuto. Obyyatonuecs
3HAaKOMATCSA C T€OMETPUYECKUMHU (UTypaMH Ha IJIOCKOCTH W B MPOCTPAHCTBE, C UX
OPOCTEUIUMU KOHPUTYpalusMH, YydaTcsi wu3o0paxkaTh HX Ha HEJIWHOBAHHOW U
KJieTyaTo Oymare, pacCMaTpuBaIOT UX MPOCTEHIMe CBOMCTBA. B mpoliecce n3yueHus
HATJISIAHOW T€OMETPUM 3HAHUS, MOJTYYCHHbIE O00Y4aloUIMMUCS Ha YpOBHE HAa4aJlIbHOTO
o011ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

CormacHo yueOHOMY IJIaHy B 5—6 Kilaccax M3y4aeTcs HHTETPUPOBAHHBIN MPEAMET
«MaremaTuka», KOTOPBIM BKJIIOYAeT apu(METUUECKUI Marepuaq ¢ HarIsaHYIo
TEOMETPHUIO, & TAKXKE IPOIEIEBTUYECKHE CBEICHHS U3 alreOpbl, 3JIEMEHThI JIOTUKU H
Hayaja OMUCATEIbHON CTATUCTHKMU.

OO611ee 4ncio 4acoB, pEKOMEHIOBAHHBIX JIJISl U3y4YeHUs: MaTteMaTuku, — 340 yacos:
B 5 wiacce — 170 yacoB (5 vacoB B Hezeno), B 6 kiacce — 170 yacoB (5 yacoB B
HEJISTIO).

COAEPKAHUE OBYUEHUS
5 KJNTACC HarypajibHble YHCJIa U HYJIb

Harypansnoe wuyucino. Psg wHarypanmphbix umcen. Ywcno 0. W3oOpaxenue
HaTypaJIbHBIX YMCENl TOUKAMH Ha KOOPJIMHATHOU (YUCIIOBO) MPSIMOIA.

[TosuunonHas cucrema cumcieHus. Pumckas Hymepauuss Kak IpUMED
HEMO3UIIMOHHON CHUCTEMBI CUUCIICHUS. [leCsITUUHAs CuCTEMa CUUCIICHUS.

CpaBHEHHME HaTypaJbHBIX YHCEJ, CPABHEHUE HATYypPAJIbHBIX YHCENI C HYJIEM.
CrnocoObl cpaBHeHUs. OKpyTrieHue HaTypalbHbIX YHCEIL.

CroxeHre HaTypaJlbHbIX YMCEJ, CBOMCTBO HYJISI MIPU CIIOKEHHH. BbhlunTaHne kak
nercTBre, o0paTHOE CIOKEHHUIO. Y MHOXKEHHE HATypajbHBIX YHCEN, CBOMCTBA HYJS U
CAVHMIIBI TIPU YMHOXEHUHM. JleneHue kak JelcTBHE, OOpaTHOE YMHOXKEHHIO.
KoMmnoHeHThI nelicTBUM, CBA3b MEXKIy HUMU. [IpoBepka pesyibTara apudMeTudecKoro
nerictBus. IlepeMecTUTEIbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS U
YMHOKEHHUSI, paclpeieIuTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHHS.

Hcnonbs3oBanne OyKB 1t 0003HAYEHUsI HEU3BECTHOIO KOMIIOHEHTa M 3alucH
CBOMCTB apu(hMETUUECKHUX JCHCTBUH.

JlenuTenu ¥ KpaTHBIE YKCIIA, PA3JIOKEHUE HA MHOKUTENU. [IpocThie n cocTaBHbBIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleaeHue ¢ ocTaTKoOM.

Crenenp ¢ HaTypaJbHBIM IOKA3aTeJIEM. 3alMCh YUCIA B BUAE CYMMBI Pa3psIHbIX
CJaracMblIx.

Uucnosoe BbIpakeHUE. BblynciaeHUe 3HAYEHUN YUCIIOBBIX BBIPAXKEHUU, MOPAILOK
BBIITOJIHEHUS NEUCTBHM. lICronb30BaHME IpU BBIYMCICHHUSIX NEPEMECTUTEIIBHOIO M



COYETAaTEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXEHHS, PACHPEAEIUTEIHHOIO
CBOWCTBA YMHOKCHUS.

Apodn
[IpencraBnenne o Apodu Kak CrocoOe 3amucu 4acTH BeIMYUHBI. OOBIKHOBEHHBIC

npoou. IlpaBunbHble M HempaBuibHbIE OpoOH. CMemaHHass OpoOb, IpPEICTaBICHHE
CMEIIaHHOM JpoOU B BUJE HENPABWIBHOW APOOU U BBIJEICHUE LIEJIONW YaCTH YUCIA U3
HenpaBWIbHOW Apobu. WM3o0pakenune apoOel TOUKaMU Ha YHCIOBOW MPSIMOM.
OcHoBHOe cBoiicTBO npobu. Cokpamienue apooeit. IlpuBenenue npoOu K HOBOMY
3HameHarelno. CpaBHeHHUE ApOOEH.

CnoxxeHue M  BbUMTAaHUE JpoOeil. VYMHOXeHue U JelieHue Jpoleid,
B3anMHOOOpaTHbIE 1poOu. HaxokaeHne 4acT meaoro M 1eioro Mo ero 4YacTu.

Hecstuynas 3amuch JpoOeit. [lpencraBienue necaTuyHor napoObu B BUJC
0ObIKHOBEHHOU. M300paxeHue NecATUYHBIX APOOE TOYKaAMH Ha YHCIOBOM MPSIMOM.
CpaBHEHHE JECATUYHBIX APOOECH.

Apudmernueckre NEUCTBUS C JECATUYHBIMU ApoOsiMu. OKpyrieHUue AECATUUHBIX
TpoOeii.

PemeHne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3ajad apudMeTHUUeCKUM criocoboM. Pemienue jgormyeckux
3amad. Pemienne 3a1a4 nepebOpoM BCeX BO3ZMOKHBIX BapUaHTOB. Mcronb30BaHue TpHU
peleHnt 3aa4 TabJIUIl U CXEM.

Pemenune 3anau, comepxaux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBL: CKOPOCTb,
BpEMSI, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. ENMHULBI M3MEPEHUA: MAaCCHI,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSI3b MEXKIY €IMHUIIAMU U3MEPEHUS
KaKI0W BEJINYNHEI.

Perienrie OCHOBHBIX 3a1a4 Ha JIPpOOH.

HpeI[CTaBJ'IeHI/Ie JAaHHBIX B BUJC Ta6J'II/II_I, CTOJIOYATHIX auarpamm.

Harasignas reomerpust

Harnsansle npencrabienust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K,
Jy4, Yroj, JIOMaHas, MHOI'OYI'OJBHHK, OKPYKHOCTb, Kpyr. Yroi. lIpsmoii, ocTpsii,
TYIIOW U pa3BEPHYTHIN YIJIbI.

JlniHa oTpe3ka, METpUYECKHWE E€IWHHUIBI JUIMHBL. JlIMHa JIOMaHOW, MEPUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C MOMOILBIO TPAHCIIOPTHUPA.

Harnsanele mnpencraBieHuss o ¢Gurypax Ha IUIOCKOCTU: MHOTOYTOJIBHUK,
PSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o00paxenne ¢uryp, B TOM uucie Ha kiertdatod Oymare. Iloctpoenue
KOH(pUrypauuii u3 yacrted NpsAMON, OKPYKHOCTM HA HEJIMHOBAHHOW M KJIETYaTOU
oymare.

Hcnonp30BaHne CBOMCTB CTOPOH M YIVIOB MPSIMOYT'OJIbHUKA, KBAIPaTa.
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[Inomanes HOpAMOYroJIbHMKA W MHOIOYTOJIBHUKOB,  COCTaBJIEHHBIX u3
IpSIMOYTOJIBHUKOB, B TOM uucie (uryp, u300paXEHHBIX Ha KJIeT4yaTol Oymare.
EnvHuIb n13MepeHns ionaau.

Harnsanele mpeacTaBieHHss O MPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJIbHBIN
napasuienenunes, Ky0, MHOrorpaHHukd. M300paxeHne mpoCcTeHInX MHOTOIPaHHUKOB.
Pa3Béprku kyOa u napamnenenunena. Cosganue Mojeneii MHOrOrpaHHUKOB (U3 Oymary,
IPOBOJIOKH, IUJIACTWJIMHA MW Apyrux wmartepuasioB). OO0bEM  MPSMOYTOJIBHOTO
napasuienenunena, kyoa. Enunuier usmepenust oobEma.

6 KJIACC
HarypaJjbHble yncia

ApudmMernueckre JACHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMH  YHUCJIAMHU.
UucnoBbie BBIPAKEHUS, MOPSAOK JCUCTBUM, MCHOJIb30BaHUE CKOOOK. Vcmonb3oBaHue
IPY BBIYHACICHUSX IEPEMECTUTEIRHOTO M COYETATEILHOTO CBOMCTB CIIOKEHUS H
YMHOXKEHHSI, PACTIPEJCIUTEIILHOTO CBOWCTBA yMHOXKEHHs. OKpyTrieHue HaTypaTbHBIX
quces.

Jlenutenu W KpaTHbIE YWCIa, HAUOOJBIIMK OOIMIMI JETUTENhb U HaWMMEHbBIIEe
oO1ee kpaTHoe. [Ie1umMocTh CyMMBI U IPOU3BEACHUS. J{eTieHue C 0OCTaTKOM.
Apodu

OObIkHOBEeHHass ApoOb, OCHOBHOE CBOMCTBO JApoOH, COKpaleHue AapoOei.
CpaBHeHue W ymopsiounBaHue ApoOeil. Pemienue 3agad Ha HaXOXKIEHUE YaCTH OT
[EJ0T0 M 1eJIor0 Mo ero yactu. J[poOHoe uuciio Kak pe3yJbTar JeJICHHUS.
[IpencraBienne AecATUYHOM JpoOu B BHUAEC OOBIKHOBEHHOW IpOOM M BO3MOKHOCTH
MpeICTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BUJE AecITHUHOW. [lecsaThuHbie ApoOM U
MeTpHYecKasi cucreMa Mep. ApudMeTHyecKue NEeUCTBHUS M YHUCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMH M JICCSITUIHBIMHU APOOSMH.

OtHomienue. Jlenenwe B JaHHOM  OTHOUIEHWH. MacmTab, MOPOHOpLHS.
[IprumeHenune mponopurii Npyu peIIeHUH 3a1a4.

[TonsiTne mporeHTa. BBIYMCIICEHHE MPOIEHTa OT BEIWYHMHBI W BEIUYHMHBI IO €€
NPOIICHTY. BBIpa)keHUEe MPOICHTOB ACCATHYHBIMH ApoOsiMu. Pemenue 3amad  Ha
MPOIICHTHI. BeipaykeHne OTHOIIIEHUS BETUYUH B TIPOIEHTAX.

[HonoxuTeabHbIE H OTPHLATEIbHBIE YHCIA

IlonoxxurenbHple W OTpULATENbHbIE uyucna. llensle uwmcema. Mopyne uyucia,
reoMeTpuueckas HHTeprnpeTanus Monayis uucina. M3o0paxkenue uyucen Ha
KOOpPJIMHATHOM NpsiMoil. YncnoBbie TpoMexyTKU. CpaBHeHUE yucen. ApupMeTudecKkue
JNEUCTBUS C NOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMUA YHCIIAMH.

[IpsmoyrosibHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH  Ha
IUIOCKOCTH, a0ciucca u opauHaTa. [locTpoeHue Touek M (QUryp Ha KOOpPAMHATHOM
IIJIOCKOCTH.
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bykBeHHbIEe BbIpaKeHUS

[Ipumenenne OyKB [UIsl 3allICM MAaTEMaTHMYECKHUX BBIPAXKEHUN M IPEAJIOKEHUH.
CpoiicTBa apupMeTHUYEeCKHX JAeUCTBUN. DbBykBeHHBIE BBIPRKEHHMS U  UYHCIOBBIC
IIOJACTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl, Gopmyabsl IepUMeTpa U IUIOMAAM IPSIMOYTOJbHHMKA, KBajapaTa, o0bEMa
napajuiesienumnena u Kyoa.

Penienne TeKCTOBBIX 32724

Pemenne TekcTOBBIX 3a1ad apupMeTHUECKUM crocobom. Perenue normueckux
3aga4. Pemenue 3ama4 nepe6opoM BceX BOSMOKHBIX BApPUAHTOB.

Pemenue 3anay, cogepkamiux 3aBUCHMOCTH, CBSI3bIBAIOIIUX BEJIMYHMHBIL: CKOPOCTb,
BpEMsl, pAaCCTOSHME, LI€HA, KOJIUYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTb, BpEMH,
00bEM paboThl. ENUMHUIBI U3MEPEHUs: MacChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHHU,
ckopocTh. CBs3b MEXy €IMHUIIAMH U3MEPEHUS KAK0M BEJIMYNHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOLIEHUEM, INPONOPLUOHAIBHOCTBIO BEJIUYHH,
IPOLIEHTAMHM; PEHIEHUE OCHOBHBIX 337a4 Ha JPOOU U MPOLEHTHI.

OneHka ¥ TMpUKUAKA, OKpyrieHue pesyiabrata. CocTaBieHHe OYKBEHHbIX
BBIPAKEHUH 110 YCJIIOBUIO 3aJa4H.

[IpeacraBieHre MAaHHBIX C TOMOWIBIO TaOmun u auarpamm. CronbOuatele
JIarpaMMBbl: YTEHUE U MTOCTpOEHUE. UTEHNE KPYTOBBIX JUATPAMM.

Harasinnas reomerpust

Harnsauele npeacraBienust o (urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jy4, yroJj, JIOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYIOJIBHUK, OKPYKHOCTD,
KpYT.

B3anmHoe pacnonoxeHue ABYX MPSAMBIX HA IJIOCKOCTH, MapaJuIeIbHBIE NPSIMBIE,
NEPIECHNKYJIApHbIE TpsMble. M3MepeHue pacCTOsHMI: MEXAY ABYMsI TOYKAMH, OT
TOYKH JI0 IPSIMOM, JJIMHA MapIIpyTa Ha KBaAPaTHOMU CETKE.

N3mepeHne u  IOCTPOCHHME YIIOB C IMOMOINBK  TpaHcrnoprupa. Bunsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOIbHBIN, TYNOYTOJIbHBINA, PABHOOEIPEHHBIH,
PaBHOCTOPOHHHUM. YeTbIpEXYTOIbHUK, IIPUMEPBHI YETBIPEXYTOJILHUKOB.
[IpsAMOYronbHUK, KBaJapar: HCHOJb30BAHUE CBOMCTB CTOPOH, YIJIOB, JIHArOHAJIEH.
N300paxeHne reoMeTpuueckux (Uryp Ha HEJIMHOBAHHOW OyMmare ¢ MCHOJb30BaHUEM
IUPKYJISL, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaToit Oymare.

[lepumerp MHoroyronbHuka. [loHsTHe momamu QUrypbl, €IMHUALBI U3MEPEHUS
wiomanu. [pubnmwxénnoe nsmepenue miomaan Guryp, B TOM 4YHUCIIEe Ha KBaJIpaTHON
cetke. [IpubnmxénHoe naMepeHue JIMHBI OKPYKHOCTH, TJIOLIAINA KpyTa.

CummMeTpus: LIeHTpaJlbHAasA, OCEBAs U 3€PKAJIbHAS] CHMMETPHH.

[TocTpoeHne CUMMETPUYHBIX QUTYP.

Harnsguele mpenctaBieHUs O MPOCTPAHCTBEHHBIX (PUIypax: MNapasulelenurne],
KyO, TIpu3Ma, mNHpaMuja, KOHYC, UWMIWHAp, map u cdepa. HM3o0pakeHue
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mpOCTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHHUKOB, IWIMHApA U
koHyca. Co3maHue Mojenel NPOCTPAHCTBEHHBIX Quryp (u3 Oymard, MpPOBOJIOKH,
MJIACTUJIMHA U JPYTUX MaTEepUasoB).

[Tonsitue oOBEMaA, eAUHUIBI U3MEpeHHs o00bEMa. OO0BEM MNPSIMOYTOIBHOTO
napajienenunena, Kyoa.

HPEJIMETHBIE PE3YJIBTATHBI
[IpenMeTHble pe3yiabTaThl OCBOCHUSI MPOrpaMMbl y4eOHOro Kypca K KOHILY
o0yueHus B S kiacce: Unciia u BbIYUCTEHUS

[ToHumaTes ¥ TPaBUIBHO YNOTPEOJSITH TEPMHUHBI, CBA3aHHBIE C HATypaJIbHBIMHU
YUCcIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JPOOSIMHU.

CpaBHUBaTh U yHOPANOYMBATH HATypaJIbHBIE UYKCIIA, CPABHUBATH B IPOCTEHIINX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIEC TPOOH.

CoOTHOCUTDH TOUKY Ha KOOPAUHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €i1
YUCJIOM M U300pakaTh HaTypajbHbIE YKCJIa TOYKAMH Ha KOOPAMHATHOW (YMCIIOBOW)
IIPSIMOM.

Beimonuare apudmeTnyeckue JEHCTBUST C  HATypaJIbHBIMM  YHUCIAMU, c
OOBIKHOBEHHBIMHU JPOOSIMU B MPOCTEUIIINX CITydasiX.

BpInonHATs NpOBEPKY, MPUKUJIKY PE3YIbTATA BHIUYMCICHUMH.

OKpyriaTh HaTypajJbHBIC YHCIIA.

Pemrenue TeKCTOBBIX 32124

Pemate TekcTOBBle 3amaun  apuU(PMETUYECKUM CIIOCOOOM U €  TOMOIIBIO
OpraHU30BaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BapUAHTOB.

Pematp 3amaun, comeprkamiye 3aBUCUMOCTH, CBA3BIBAOINE BEJIMYUHBI: CKOPOCTb,
BpEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCT.

Hcrnonp30BaTh KpaTKWe 3alUCH, CXEMbl, TaOJHUIbI, 0003HAYEHUS TIPH pEIICHUU
3a/1a4.

[Tonp30BaThCSI OCHOBHBIMHM E€IWHHUIIAMH W3MEPEHHS: LIEHBI, MACChl, PACCTOSIHUS,
BPEMEHHU, CKOPOCTH, BBIPAXKATH OJHU €IMHULIBI BEJIMYUHBI YEPE3 IPYTHE.

W3Bnekarh, aHaMM3UpOBaTh, OIEHHWBATh HMH(POPMAILIUIO, TPEJACTABICHHYIO B
TabauIe, Ha CTOJOYATOM AuarpamMme, WHTEPIPETUPOBATH MPEICTABICHHBIC JaHHBIE,
MCIOJIb30BaTh JAHHBIC IPU PEIICHUM 3a]1a4.

Harasimnas reomerpust

[Tonp30BaThCS TEOMETPUUECKUMU MOHATUSIMHU: TOUKA, IIpsAMasi, OTPE30K, JIyd, Yro,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUPA, HMEIOIMX (Qopmy
W3YYCHHBIX TEOMETPUICCKUX PUTYP.
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Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAaMH: BEpIIMHA CTOpPOHA, C
MHOTOYTOJIbHUKAaMU: yTOJI, BEpIIMHA, CTOPOHA, JAUArOHajb, C OKPYKHOCTBIO: PajHyc,
TUaMeTp, IEeHTP.

N300paxaTh N3yuyeHHBIC T€OMETPUIECKIE PUTYyphl HAa HEIMHOBAHHON W KJIETYATOM
Oymare ¢ TIOMOIIBIO IIUPKYJIS U THHEUKH.

HaxoauTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHEM C TOMOIIBIO
JUHEHKH, CTPOUTHh OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTHh OKPYKHOCTH 3aJJaHHOTO
panuyca.

Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJBHUKA, KBajgpaTa ISl WX
MIOCTPOCHUS, BEIYMCIICHHS TIJIOMIAIN U TIEPUMETpA.

Beraucnate mepuMmeTp ®W  IUIOMIAAbR KBajapaTa, NPSAMOYTOJBbHHKA, (HUTYD,
COCTaBJICHHBIX M3 TMPSMOYTOJBHHKOB, B TOM uYHucie GUTYp, H300paKEHHBIX Ha
KJIeTYaTon Oymare.

[Tonb30BaTbC OCHOBHBIMHU METPUYECKUMH CAUHUIIAMU W3MEPEHHS JUIMHBI,
TUTOMIAM; BEIPAXKATh OJTHHA CIUHUIIEI BETMUMUHEI Yepe3 IpyTHe.

Pacrnio3naBath MMapaJuICICIIUIICH, KY6, HCIIOJb30BaTh TCPMHHOJIOTHUIO: BCPIIMHA,
pe6p0 I'paHb, UBMCPCHUA, HAXOAUTh U3MCPCHUA ITAPAJUICIICIIUIICAA, KY6a

Boluucnate 00bEM  Ky0a, mMmapajuienenuiena Mo 3aJaHHbIM — HU3MEPECHHSM,
N0JIb30BaThCS €AMHULIAMU U3MEPEHUS 00bEMA.

Pemars, HecnoXHBIC 3aJlaiyu Ha HU3MCPCHUC TICOMCTPUUYCCKHUX BCIUYHH B
IMPAaKTHYCCKUX CUTyallUAX.

[IpeameTHbIe pe3yJbTaThl OCBOEHUS NPOrpaMMbl Y4ye€OHOro Kypca K KOHILY
o0yueHus B 6 kinacce: Yucsia v BbIYUCIEHUSA

3HaTh W TOHUMAaTh TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMU BUJAMH YHCEN H
croco0aMu WX 3aIlkCH, MEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OJHOW (OpMBI 3arucu
YHCia K APYyrou.

CpaBHUBaTh U YNOPAIOYMBATH IIEJIbIE YHUCTA, OOBIKHOBEHHBIC U JICCATUYHBIC
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrimonHsTh, coueTas yCTHbIE U MUChbMEHHBIC MPUEMBI, apU(METUIECKUE TEUCTBUS
C HATYpPaJIbHBIMU W IICJIBIMA YHCIIAMH, OOBIKHOBCHHBIMU U JECATHYHBIMU IPOOSIMHU,
MOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMU YHCIIAMM.

Beruncnars 3Hau€HUsI YHUCIIOBBIX BBIPAKCHUH, BBITIOJHATH MPUKHUAKY U OLICHKY
pe3ysbTata BBIYUCICHHUM, BBIMOIHATH MPEOOPA30BAaHUSI YHCIOBBIX BBIPAKEHUN  Ha
OCHOBE CBOMCTB apU(PMETHUECKUX JICHCTBHI.

CoOTHOCUTH TOYKY Ha KOOPAMHATHON MPSIMOM C COOTBETCTBYIOIIUM €M YUCIOM U
M300pakaTh YMCIa TOYKAMU Ha KOOPJIWHATHOMN MPSIMON, HAXOUTh MOIYJIh YHACTA.
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COOTHOCHUTBH TOYKH B Hp)IMOYTOHBHOﬁ CUCTCMEC KOOpAMWHAT C KOOpAWHATAMU 3TOM
TOYKH.

OprrJ'IfITB OCJabIC 4YHCila U ACCATHYHBIC I[pO6I/I, HaxXoaUuThb HpI/I6JII/I)KeHI/I$I YUCCII.
YucjoBble U 6yKBeHHLle BBIPA’KCHUS

[TonumaTe W ynoTpeOJIATH TEPMHUHBI, CBSI3aHHBIC C 3aMKMCBhI0O CTENEHU 4YHCIIA,
HAaXOJUTh KBaJapaT W KyO 4YHWCIa, BBIYHCIATH 3HAYCHUS YHCIOBBIX BBIPAKCHUN,
COJIEpIKAIINX CTETICHHU.

[Tonb30oBaThCs TMpU3HAKAMM JEIUMOCTH, PACKJIAbIBaTh HATYypaJIbHBIE YHC]IA Ha
MPOCTHIE MHOKHUTEIH.

ITonap30BaThCs MacITabOM, COCTABIISTH IPOTIOPIIUKA U OTHOIIICHUS.

Ucnonb3oBath OykBbI jisi 0003HAUEHUS YHWCENI MPU 3aMUCH MaTeMaTHYECKHUX
BBIpAKEHUM, COCTaBJIATh OYKBEHHBbIC BBIpaXXK€HUS W (OPMYJIBI, HaXOIUTh 3HAUYCHUS
OYKBEHHBIX BBIPAYKEHUM, OCYIIIECTBIISASI HEOOXOIUMBIE TTOJCTAHOBKHU U MPEe0Opa30BaHMS.
Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 3agav

PemaTe MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETUUECKUM CIIOCOOOM.

Pemats 3agaum, CBsI3aHHBIE C OTHOIICHUEM, MPOMOPLMOHAIBHOCTBIO BEJIWYUH,
MPOLIEHTaMH, PEIaTh TPU OCHOBHBIC 33/1a4 Ha IPOOU U MIPOLICHTHI.

Pemars 3amauu, copeprkaiine 3aBUCUMOCTH, CBA3bIBAIOIINE BETUYUHBI: CKOPOCTD,
BpEMsI, pAcCTOSIHUE, I[I€HA, KOJUYECTBO, CTOMMOCTbH, IPOU3BOJIUTEIBHOCTH, BpEMS,
00béMa paboOThl, HCMOJB3Ys apupMEeTUUECKHUE JACHUCTBUS, OLECHKY, MPUKHUIKY,
MOJIb30BAThCS €AMHULIAMU U3MEPEHUSI COOTBETCTBYIOIUX BETUYHUH.

CocTtaBisTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBUIO 3a/1aUH.

N3Bnekats wuwHOpManuio, TMPEACTABICHHYID B Ta0iuIax, Ha JMHEHHOMH,
cT0JI0UaTON WJIM KPYTrOBOM JAMarpaMmax, UHTEPIPETUPOBATH MPECTABICHHBIC JaHHBIE,
MCIIOJIb30BaTh JaHHBIC TIPU PEIICHUH 3a]1ay.

[IpencrapnsaTs wHOOPMALMIO C TOMOIIBIO TaOUIl, JUHEHHOHW W CTOJOYATOMN
JarpamM.

Harasimnas reomerpust

[IpuBoauTh mpuUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPa, HMEIOIMX (Qopmy
W3YUYEHHBIX T€OMETPUUECKUX TIJIOCKUX M MPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PaBHBIX
¥ CUMMETPHUYHBIX QUTYD.

N300pakaTh ¢ MOMOIIBIO IUPKYIIS, JIMHEUKHU, TPAHCTIOPTHPA HA HETMHOBAHHOU H
KIeTyaTo Oymare M3y4eHHBIC TUIOCKHE T€OMETpHUYecKrue (QUrypbl U KOH(MUTypaluu,
CUMMETPUYHBIC (DUTYPHI.

[Tonp30BaThCS TEOMETPUUYECKUMHU TOHSATHUSAMH: PABEHCTBO (UTYP, CUMMETPHS,
UCIIOJb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CUMMETPUEH: OChb CHUMMETPHUH, IEHTP
CUMMETPUHU.
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HaxomuTe BenuYMHBI YITIOB M3MEPEHHMEM C IOMOIBIO TPAHCHOPTHPA, CTPOUTH
YIJIbl 33JlaHHOW BEJIWYMHBI, IMOJB30BAaTHCS NPH PEIICHWM 3a4ad IPagyCHOW Mepou
YTJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIU, IPAMOU, Pa3BEPHYTHIN U TYNION YIJIBI.

BeluucnaTe  UIMHY JIOMaHOM, II€PUMETP MHOIOYTOJBHUKA, II0JIb30BaThCS
€AUHULIAMU W3MEPEHUs JUIMHBI, BBIpakKaTb OJHU €AUHULBI U3MEPEHHs JUIMHBI 4Yepe3
Ipyrue.

Haxonnutb, HCHONb3ys 4YepTEKHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY IBYMS
TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH Ha KBAaJIpaTHOU CETKE.

Boruncnate miomanas Gpuryp, COCTaBICHHbBIX U3 IPAMOYTOJIbHUKOB, UCIOIb30BaTh
pa3OueHne Ha TNPSAMOYTOJbHUKHM, Ha paBHbIE (UTYpBI, JAOCTpavBaHUE 10
IPSAMOYTOJIBHUKA, TOJIb30BAaTbCSI OCHOBHBIMM €IMHHIIAMU HM3MEPEHUS IUIOLIAMH,
BBIPAKaTh OJHU €AUHULIBI U3MEPEHUS TLIOIIAAN Yepe3 APYTHE.

Pacrio3HaBaTh Ha MOJENSIX W H300paXKEHUSIX MUPaMHIy, KOHYC, LMIUHJAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeT4aTOi Oymare npsIMOYTOJIbHBIHN Mapaienenumnes,.

Boruncnate 00bEM MPSAMOYTONBHOIO Hapajuielenunena, kKyba, I0Ib30BaThCs
OCHOBHBIMH €ITMHULIAMU U3MEPEHUS 00BEMA;

Pemare HeciokHBIE 3a7auM Ha HAXOXKICHHE TE€OMETPUYECKHX BEIMYMH B
IIPAKTUYECKUX CUTYyaLUsX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KVIACC
HauMeHoBaHue pasiena KomHaecTBo OCHOBHOE OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
(TempI) Kypca 4acoB CoZEpKaHUE
HarypanpHabie yncIa. 43 Yurtarh, 3alIUCHIBATL, CPABHUBATH HATYpaJIbHBIE UUCIIA;
9 9

JlelicTBuUS ¢ HaTypaJIbHBIMHU
quCcIaMu

JlecaTruHas cucreMa
cuucieHusd. Psan
HATYpPAJIbHBIX YHUCE.
Harypanbnbii psn.
Yucno 0.
HarypanbHbie uncina
Ha KOOPAMHATHON
npsimMoii. CpaBHEHUE,
OKpYTJICHUE
HaTypaJbHbIX YHCEIL.
Apudmernueckue
JIICUCTBUS C
HaTypaJIbHBIMHU
yrcnamu. CBoMCTBa
HYJIS TIPU CJIOKEHUU
U YMHOKEHUU,
CBOMCTBA € IUHUIIBI
IpU YMHOKCHUH.

NpeAIaraTb U 00CyKIaTh CIOCOOBI YIIOPSIOYNBAHUS YHUCEIL.
HN300paxkaTh KOOPAUHATHYIO PAMYIO, 0TMEYATh YKCIa
TOYKaMH Ha KOOPJIMHATHOUN NPSIMOMl, HAXOAMTh KOOPIUHATHI
TOYKH.

HccaenoBarh cBOMCTBA HATYpaIbHOTO psaa, uncen 0 u 1 npwu
CJI0’KEHUU U YMHOKECHUHU.

Hcnonb30BaTh NPaBUWJIO OKPYTJICHUS HATYpaIbHbIX YHCEIL.
BeinoHaTh apudpMeTHYIeCKHEe AeHCTBUSA C HATYPAJIbHBIMU
YUCJIAMU, BBIMUCJISATH 3HAUYCHHS YUCIIOBBIX BBIPAXKEHUN CO
CKOOKaMH U 0e3 CKOOOK.

3anucbIBATH NPOU3BEJICHUE B BUJIE CTETICHU, YUTATh
CTEIECHH, MCIO0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHMUE,
MOKa3aTesb), BbIYMCIATH 3HAYEHHsI CTeTIeHEH. BBINOIHATH
NPUKUHIKY U OLIEHKY 3HaUYCHUM YHUCIIOBBIX BBIPAKCHUH,
npeaiaraTh ¥ NPUMEHSITh NPUEMBI TPOBEPKH
BBIYMCIICHUU.

Hcnoan3oBarsb INpu BbIYUCJICHUAX IICPEMCCTUTCIBHOC U
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COUETATEIbHOE  CBOWCTBA  CJIOKEHUS U yYMHOXCHMUS,
pacnpenenuTeNbHOE CBOMCTBO YMHOKEHHUS; (DOPMYJTUPOBATH

ITepemecTuTenbHOE
1 coYeTaTeIbHOE
CBOMCTBA CJII0KCHUS
Y YMHOXEHUSI,
pacnpeaeauTeNbHOE
CBOMCTBO
YMHOXKEHUS.
JlenuTenu u KpaTHbIE
YHUCIIa, Pa30KEHUE
Yyucja Ha
MHOKHUTEIIH.
Jlenenue ¢
ocratkoM. [Ipocteie
1 COCTaBHBIC YMCJIA.
[Ipu3naku
JICTUMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaJIbHBIM
IOKa3aTeJIEM.
YucnoBbie
BBIPAKEHUS;, TIOPSIOK
nencTBuil. Pemenue

U PUMEHATH NMPaBWJIa peoOpa30BaHUs YUCIOBBIX
BBIpQKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUM.
HccaenoBarh 4iCiIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH I'MIIOTE3bI, (POPMYJIUPOBATH 00001CHUA U
BbIBO/bI 110 PE3YyJIbTaTaM IIPOBEAEHHOIO UCCIIEIOBAHMS.
DopMyJIUPOBATH ONpPeIeJICHUS JICIIUTENS U KPaTHOTO,
Ha3bIBATh JICJIUTEJIN U KPATHBIE YUCIIA; PACIIO3HABATH
IIPOCTBIE U COCTABHBIE YHCIIA; (POPMYJIMPOBATH U IPUMEHATH
NMPU3HAKHU JICIMMOCTH Ha 2, 3, 5, 9, 10; npuMeHATH
AJITOPUTM PA3JIOKEHUS YHCIIA HA TTPOCTHIE MHOKUTENN;
HAXOJUTh OCTAaTKH OT ACJICHUS YU HEIIOJHOE YaCTHOE.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BBICKA3bIBAHUS O
HaTypaJibHbIX YHCJIAX, IPUBOAUTH MPUMEPbI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUA U OTPULIAHUS
BBICKA3bIBAHUI O CBOMCTBAX HATYPAIbHBIX YHCE.
KoncTpynpoBarh MaTeMaTH4ecKHe MPEIJI0KEHUsS C
IIOMOIIBIO CBA30K «H», «UIIN», «ECIH. .., TO...». Pemiars
TEKCTOBbIE 33J1a4l apu(PMETHUECKUM CIIOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEXK]ly BETMUYMHAMHU (CKOPOCTb,
BpEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb U Jp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33Ja4H,
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TEKCTOBBIX 3a7a4 Ha
Bce apudmeTnuecKue
JICUCTBUS, HA
IIBIDKCHUE U
MOKYTIKH

nepedgopMyIMpoOBaTh YCIOBUE, H3BJIEKATH HEOOXOIUMbIC
JTaHHBIC, YCTAHABJINBATH 3aBUCUMOCTH MEXy BEJIMYMHAMH,
CTPOMTBH JIOTUYECKYIO LIETIOYKY PACCYKIACHUIM.
MoaenupoBaThb X0 PEILICHUS 3a/1a4i C TOMOIIBI0 PUCYHKA,

CXEMBbI, TaOJIULIBI.

IIpuBoauTh, pa30UpaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3alMCH PEUIEHUI TEKCTOBBIX 3a/1a4.

KpuTnyecku oumeHuBaTh IIOJyYECHHBIH pPE3YJIbTAT,
OCYILIECTBJIATHL CaMOKOHTpPOJb, MPOBEPSS OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OIINOKH.

PemaTp 3a1a4n ¢ momolibio nepedopa BceX BO3MOKHBIX

BAapUAHTOB.

3HAKOMUTBCS ¢ HCTOPHUE pa3BUTUA apu(PMETUKU
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Harnsaanas reometpusi.
JIvHMM Ha UTOCKOCTH

12

Touka, npsimas,
OTPE30K, JTyY.
Jlomanas.
N3mepenne nmiHbI
OTpe3Ka,
METPUYECKUE
€UHULIBI U3MEPEHUS
IuHbL. OKpPY>KHOCTh
U KpYT.
[IpakTnueckas
pabota
«IlocTpoenue y3opa
U3  OKPYKHOCTEMN.
Yrom. [Ipsmon,
OCTPBIM, TYyIIOHU H
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3naBarth Ha yepTekax, pUCyHKAX, ONMCHIBATD,
UCITIOJIb3YsI TEPMHUHOJIOTHIO, ¥ H300PaskaTh C IOMOIIBIO
YEepTEKHBIX HHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIy4,
yTOJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBathb, NPpUBOAMTHL NPUMeEPBI OOBEKTOB PEATBHOTO
MUpa, UMEOUMX (GOpMy M3YUYEHHBIX (PUTYp, OLEHHMBATHb HX
JIMHEWHBIC PA3MEDPBL.

Hcnonb30BaTh JIMHENKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUISL TIOCTPOCHUS U U3MEPEHUS: U3MEPHATH JUIMHY OTPE3Ka,
BEJIMYMHY YTIIa; CTPOMTH OTPE30K 3aJaHHOU JUIMHBI, YIOJI,
3aIaHHOM BEJIMYUHBI; OTKJIAABIBATH LIUPKYJIEM PABHBIE
OTPE3KU, CTPOUTH OKPYKHOCTH 3aJaHHOTO paauyca.
N3006paxath KOH(DUTYypallUd TEOMETPUUYECKUX (UTYp U3
OTPE3KOB, OKPYKHOCTEH, UX YACTEW HA HEJIMHOBAHHOMW U
KJIeTUaTOM Oymare; npeajiaraThb, ONMUCHIBATH U 00CYKIaTh
CIOCco0BbI, AJITOPUTMBI [TOCTPOCHUS.

Pacno3naBath 1 M300pakaTh HA HEJTMHOBAHHOW U
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[IpakTnueckas
pabota «Iloctpoenue

YIJI0B»

KJIeTyaTod Oymare MpsSMOM, OCTPBIN, TYyMOW, pa3BEPHYTHIN
YIJIbl; CPABHUBATD YIJIbL.

BbI14ucjasaTs JUIMHBI OTPE3KOB, JOMaHbIX.

IloHuMaTh U MCNIOJIB30BATH NP PELICHUM 32/1a4
3aBHCHMMOCTH MEXY €IUHUIIAMA METPUUECKON CUCTEMBI MEp;
3HAKOMMTBCH C HEMETPUUECKUMH CUCTEMAMH MEp;
BBIPA’KaTh JUIMHY B PA3JIMYHBIX €IMHULAX U3MEPEHUSI.
UccaenoBath Gurypsl 1 KOHQUTypaLMH, UCTIONb3YS
U(pPOBBIE pECypChl

OOBIKHOBEHHBIE IPOOH

48

Hpo6s. [IpaBuibHbIE
Y HEeTIPaBHJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue npobeii.
Cnoxenue u
BBEIYMTAHKE
0OBIKHOBEHHBIX
npoOeii. CMeliaHnHast
IpoOb. YMHOXEHUE U
JICTICHHE
O0OBIKHOBEHHBIX
po0eit;
B3aMMHOOOpATHbBIE
npobu. Pemenue
TEKCTOBBIX 3ajad,
coJIep KalluX ApooHu.

MopeaunpoBarthb B rpaduyueckoit, mpeameTHon popme, ¢
IIOMOILIBIO KOMITBIOTEPA NIOHATHS U CBOMCTBA, CBA3aHHBIE C
O0OBIKHOBEHHOM JPOOBIO.

Yurarh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APO0OH,
npepjiaratb, O0OOCHOBBIBATL M  00CYKIATh CHOCOOBI
YHOpAI0YMBAHUS APOOEH.

N306paxkaTh OOBIKHOBEHHBIE IPOOU TOUKAMU Ha
KOOPJAUHATHOM MPAMOM; MCIOJAb30BATH KOOPANHATHYIO
NPSAMYIO JIJI1 CPAaBHEHUS IPOOEH.

D®opMyJIHPOBATDH, 3ANIUCHIBATH € MOMOIILI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU 1p0oOH; MCMOJIb30BATH OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpAIeHUst IpoOeit 1 MPUBEICHUS
JpoOU K HOBOMY 3HaMEHATEJIO.

IIpeacraBiasiTh CMEIaHHYIO APOOH B BUJE HEMPABWIHHON U
BBIICJISITH LIEJTYIO YacTh YKCIIa U3 HEMPaBUILHOM IpoOu.
BoinoiHaTh apudmMeTudeckue 1eMCTBUA C
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OcCHOBHBIE 33/1aUM HA
TpoOu.

OOBIKHOBEHHBIMH JIPOOSMU; MPUMEHSATH CBOICTBA
apupMeTHYeCKUX ACHCTBUN ISl PALIMOHAJIU3ALMH
BbIYUCJICHUH.

[Ipumenenue OykB
JUIS 3aIMCH
MaTeMaTH4EeCKHUX
BBIPAXKCHUU U
MIPEIJI0OKEHUN

BbpINOJIHATh NMPUKUAKY UM OLEHKY pe3yJibTaTa BBIYUCIECHUN;
npeAaraTb ¥ NPUMEHATh NPUEMbI IPOBEPKM BBHIYMCIICHUM.
IIpoBoauTh Hccaeq0BaHMS CBOMCTB JIpo0O€H, onmupasch Ha
YUCJIOBBIE OKCIEPUMEHTHl (B TOM YHCJI€ C IOMOIIbIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIEC BBICKA3bIBAHUSA O
JpOo0sIX, MPUBOAUTH MPUMeEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHKS BBICKA3bIBAHUM.

PemaTts TekCTOBBIE 3a/1auu, COiEprKaIlUe IPOOHBIC TaHHbBIC, U
3a7]a4M Ha HAXOXKJICHUE YaCTH 1EJI0TO U LIEJIOTO 0 €ro YacTH;
BbISIBJISITh UX CXOJACTBA U Pa3JIUYMS.

MoaeaupoBarh X0 PEUICHUS 3a7a4M C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTth, pa3doupaTh, OLEHNBATH PA3TUYHBIC PELICHUS,
3aIMCH PEIIEHUN TEKCTOBBIX 3a]1a4.

Kpuruvecku oneHMBaTh NOJYYEHHBIN pE3yJIbTarT,
OCYILECTBIISITH CAMOKOHTPOJIb, IIPOBEPSISA OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAUTh OIIUOKH.

3HAKOMMTBCS € MCTOPHEI pa3BUTHS apUPMETHKU
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Harnsanas reomeTtpust. 10 MHOTOYTONBHUKH. OnuceiBaTh, HCMOJIB3YSl TEPMUHOJIOTHIO, H300PAXKATH C
MHOroyrosbHUKH YeThIpEXYTONBHUK, ITIOMOUIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
NPSAMOYTOJIbHUK, MOJEIIUPOBAThH U3 OyMaru MHOTOYTOJIbHUKH.
KBaJpar. IIpuBoaAUTH NpUMeEPHI OOBEKTOB PEATHHOTO MUPA, UMEIOIINX
IIpakTnyeckas (dbopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHHUKA, KBaApaTa,
abora TPEYTroJIbHUKA, OLEHUBATh UX JIMHEUHBIE Pa3MEPHI.
>
«ITocTpoenue BbruncasiTh: nepumMeTp TpeyrojibHUKA, IPSIMOYTOJIbHUKA,
HIPpAMOYT'OJIbHHKA C MHOTOYTOJIbHUKA; IUIOIAAb IPAMOYTOJIbHUKA, KBaJgpaTa.
3aTaHHBIMH N300paxkaTh OCTPOYTOJIBHBIE, IPSIMOYTOJIBHBIC U
CTOpOHaMH Ha TYIIOYTOJILHBIE TPEYTOJILHUKH.
HEJIMHOBAHHOM . .
CTpouTth Ha HETMHOBAHHOM U KJeT4aTol OymMare KBajpaT u
Oymare».
IPSMOYTOJIBHUK C 33JaHHBIMU JJIMHAMHU CTOPOH.
TpeyroyibHUK. PAMOY a A p
TIromans i HccaenoBath cBOMCTBA IPAMOYTOJIBHHUKA, KBAIpATa MIyTEM
nepuMeTp IKCIIEPUMEHTA, HAOIIOICHHS, U3MEPEHUS, MOJICTTUPOBAHMS;
[IPSIMOYTOJIBHUKA U CpaBHHUBATb CBOMCTBa KBaaparTa U IpAMOYI'OJIbHHUKA.
MHOTOYTOJbHHKOB, KoncTpynpoBarh MaTeMaTH4ecKHe NMPEIJIOKEHUsST C
COCTaBJICHHBIX U3 MTOMOIIIBIO CBSI30K «HEKOTOPBIN», «11000i». Pacmo3naBaTh
[IPAMOYTOJIbHUKOB, WCTHUHHBIC U JIOXKHbBIC BbICKA3bIBAHUSI O MHOI'OYTOJIbHUKAX,
CAMHUIIBI NPUBOJIUTL NMPUMEPLI I KOHTPIIPUMEPEIL.
M3MCPCHUA HccaenoBaTsh 3aBHCHMOCTD LIOMIAIM KBAJPaTa OT JJIMHBI €ro
TUJIOILIA TN,
il CTOPOHBI.
[Tepumerp . .
Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKU JJIs1 MIOCTPOCHUS
MHOTOYTOJIbHUKA

¢buryp; pazdouBaTh NPSIMOYTOJBLHUK HAa KBAJPATHI,
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TPEYTOJIbHUKH; COCTABJATH QUTYPHI U3 KBaJIPaTOB U
IPSIMOYTOJIBHUKOB M HAXOAUTH UX IUJIOIIA/b, pa30UBaTh
Gurypsl Ha MPSIMOYTOJIBHUKY U KBaJIPAThl U HAXOJIUTh UX
IJIOIIAMb.

BeipaxkaTh BEIMUYMHY IUIOIIAJA B PA3JIMYHBIX €IMHULAX
U3MEPEHUS METPUYECKON CHUCTEMBl MEp, MOHMMATh M
HCHO0JIb30BAaTh 3aBHCHMOCTH MEXIYy METPUYECKUMHU
€AMHUI[AMU U3MEPEHUS JI0ILAIH.

3HAKOMHUTBCSI ¢ TNPUMEPAMH NPHMMEHEHHUsl IUIOAJN U
MepUMETpa B MPAKTUUYECKUX CUTyalusax. Pemars 3aga4u u3
pCAIbHOM JKU3HM, NMpeajaratb M 00CYyKIATh pPa3jiuyHbIe
CIocoObI pelIeHUA 3a1a4
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Jlecatuunble qpodu

38

JlecsaTuyHas 3aIucCh
npobeii. CpaBHeHUE
JECATUIHBIX
npobeit. JlelicTBus
C IECSITHYIHBIMU
TIPOOSMHU.
Okpyrienue
TECATHIHBIX
TpOoOei.

Penrenne TeKCTOBBIX
3a/1a4, CoJIePIKaIInuX
npobu. OCHOBHBIE
3a71a4u Ha Ipoou

IIpencraBiasith A€CATUYHYIO IpOoOb B BUJE OOBIKHOBEHHOM,
YHUTATh M 3alHChIBATh, CPABHUBATH JICCATUYHBIE APOOH,
npemjiaratb, OO0OCHOBBIBATH M 00CYXKAAaTh CIOCOOBI
YHOPSAA0YUBAHUS IECATUUHBIX APOOEH.

N300paxarth necITUYHbIE APOOU TOUKAMH HA KOOPINHATHON
MIPSIMOMU.

BoIsIBAATH CX0ACTBA M Pa3jM4Ms NPaBUI apU(PMETUYECKUX
JEUCTBUA C HATypaJbHBIMM YHCIAMU M JI€CATHUYHBIMU
JIpoOsiMU, OOBACHSTH UX.

BbInoJHATL apudmeTnyeckue AEUCTBUS C JECATUUHBIMU
IpOo0sIMU; BBINOJHATH NMPUKUAKY M OLEHKY pe3yJibTara
BBIYUCIICHUHN.

IIpumeHsaTh cBOMCTBAa apudmeTHUECKUX OEHCTBUNA Jis
palrOHAIM3alUU BEIYUCIICHUN.

I[IpuMeHATH NPABUJIO OKPYTJIEHUS JICCITUYHBIX IPOOCH.
IIpoBoaAMTH HCCIEIOBAHNS CBOMCTB JECATUYHBIX APOOEii,
ONMUPAsACh HA YUCIIOBBIE HIKCIIEPUMEHTHI (B TOM YHUCIIE C
MIOMOILBIO KOMIIBIOTEPA), BBIABUIATh THIOTE3bI U
IPUBOJUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA O
Ipo0siX, NPUBOAUTH MPUMeEPbI 1 KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIA.
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Pemath TeKCTOBBIE 337a4UH, COAEpKAIINE APOOHBIE TaHHBIC, U
Ha HAaXOXKICHUE YaCTU LEJIOr0 U LIEJIOr0 110 €ro YacTu;
BBISIBJISITH UX CXO/ICTBA U PA3JIHYHSL.

MopeanpoBaThb X0/ PEIICHUS 337a4d C MOMOIIBIO PUCYHKAa,
cxembl, TaOmuupl. IlpuBoauThL, pa3dupaTh, OLEHUBATH
pa3IMYHbIE PEIICHHS], 3alUCH PEIIEHUH TEKCTOBBIX 3a/ad.
OnepupoBath 1poOHBIMU YHCIIAMHU B PEAIbHBIX KU3HEHHBIX
CUTYaLUSIX.

Kpuruyecku oueHMBaTh NOJyYEHHBIN pE3yJIbTAT,
OCYLIECTBJIATh CAMOKOHTPOJIb, IPOBEPSS OTBET HA
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OMINOKH.

3HAKOMUTBCS ¢ HCTOPHE pa3BUTHA apU(PMETUKU

Harnsimnas reomerpus.
Tena u urypst
B IPOCTPAHCTBE

MHororpaHHHKH.
N3o0paxenue
MHOTOI'PaHHHUKOB.
Monenu
IPOCTPAHCTBEHHBIX
TEN.
IIpsAMOyroJIbHBIN
napajijiesienumne,
Ky0. Pa3BépTku Kyda
U Mapajuiesienumesa.
[IpakTnueckas
pabota «Pa3BépTka
ky6a». O0bEM KyOa,

Pacno3naBaTh Ha yepTeKaX, PUCYHKAX, B OKPYKAKOILIEM
MHUpe TPsIMOYTOJIBHBIN Napauiesenure, Ky0, MHOTOTpaHHHUKH,
ONMUCHIBATH, MCIOJIb3Ysl TEPMHUHOJIOTHIO, OLIEHUBATH
JIMHEWHBIEC PA3MEDPBL.

IIpuBoauTH NPUMeEPbI OOBEKTOB PEATHHOTO MHPA, UMEIOIINX
dhopMy MHOTOTpaHHHKA, IPSIMOYTOJIFHOTO Tapajule/IeuIe/a,
KyoOa.

M306paxarth Ky0 Ha kieTuaToit Oymare. UccsienoBarb
cBoiicTBa Ky0a, IpsIMOYTOJILHOTO TIapaJlIe/IeUIe 1A,
MHOT'OTPAaHHHUKOB, UCIIOJB3Ys Mojienid. Pacno3naBath u
u300paxkaTh pa3BEPTKHU KyOa U mapajiesenunesaa.
MoaenupoBath Ky0 U napajieienune]; u3 Oymaru u

MPOYMX MATEPUAIIOB, O0BACHATH CNOCO0 MOJICTUPOBAHUS.
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MPpAMOYTOJIBHOT'O
IMapaJuICIICIINIIC oA

Haxoauts n3MepeHus, BBIMUCIAATD IUI0IA/1b TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOILHOTO TapaJIJICIICIIUIIC IA;
HCCIeA0BaTh 3aBUCMMOCTB 00bEMa Ky0a OT JUTMHBI €T0
pebpa, BBIABUTaTh U 000CHOBBLIBATH runore3y. Hadomonars
U MPOBOJAUTH AHAJOTHMH MKy MOHITUAMU ILIOIIAIN U
00bEMa, mepuMeTpa  IIoLAIu MoBepxHOCTH. Pacno3naBaTh
WMCTUHHBIC U JIOKHBIE BHICKA3bIBAHUSI O MHOTOTPAHHHKAX,
NPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BhICKa3bIBaHU. PemaTh
3a1a44 U3 PEAIbHOM KU3HU

[ToBTOpEHUE 1 00600IICHHE

10

[ToBTOpEHUE
OCHOBHBIX ITOHSTHM
¥ METOJIOB Kypca

5 knacca, 0000IIIeHNE
3HAHUHU

BeiyucasiTb  3HAUYEHUA ~ BBIPAXKCHUHM,  COJEpIKALIUX
HaTypaJIbHbIE YKCiIa, OOBIKHOBEHHBIE U JIECATUYHBIE APOOH,
BBITIOJIHATH MPE0OPA30BAHMS YHUCETT.

BriOuparbs cnmocod CcpaBHEHMS YHCEI, BBIYHMCIICHHUH,
NPUMEHSITh CBOMCTBA apuPMETHUYECKUX JEHCTBUN

JUISL paMOHAIU3AUU BEIYUCIEHUN.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMBIX JICHCTBUMN U
CaMOITPOBEPKY PE3yJIbTaTa BIYUCICHUMN.

Pemars, 3amayM U3 peaJbHOW KU3HH, IPUHMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U1 PELICHUS 3a7a4 U3 JPYyIux
y4eOHBIX MPEIMETOB.

Pemiaty 3amaum pasHbIMH CHOCO0AMM, CPABHUBATH
Croco0bl perieHus 3a7aud, BbIOMPATHh PAIMOHAIbHBIN
crnocoo
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OBILIEE KOJIMYECTBO
YACOB I10
[IPOIPAMME

170

6 KJIACC

HaumenoBanue pazaena
(Tembl) Kypca

KomuyecTBO
4acoB

OcHOBHOE
coJiepKaHue

OCHOBHBIC BUABI ACATCILHOCTH O6yanOHlHXCH
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HarypanpHble yncna

30

Apudmernueckue
JICUCTBUS C
MHOT'0O3HAYHBIMU
HaTypaJbHBIMU
yucjiaMu. YuciioBbie
BBIPAXKEHUSI, TOPSIOK
JICUCTBUH,
HCIIOJIb30BAHUE
cko0oK. OKpyrieHue
HaTypaJbHBIX YHCEIL.
JlenuTenu u KpaTHbIE
yuca; HanOOoIbIINI
OOIIUH IEIUTENh U
HaMeEHbIIIee ol11ee
KpaTHOE.

JlemumocTh CyMMBI U
MPOU3BEACHUS.
Jlenenue c
OCTaTKOM.

Pemenue TeKCTOBBIX
3a1a4

BoinosinaTs apudpmMeTrndeckue JeMCTBUA C MHOTO3HAYHBIMU
HaTypaJbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
BBIPOKECHHUI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCJISAITH 3HAYEHU S
BBIPAKEHUM, COJICPIKAIINX CTEIICHM.

BbINOJHATH NPUKUAKY U OLEHKY 3HAaUYCHUIN YHCIIOBBIX
BBIpAXEHUI, MPUMEHSTh MPUEMBI IPOBEPKH pE3yJibTaTa.
Hcnonb30BaTh NPpH BIYUCJIEHUSIX IEPEMECTUTEIBHOE U
COYETaTEJIbHOE CBOMCTBA CIIOKEHUS U YMHOYKEHUSI,
pacnpeieIMTEIbHOE CBOMCTBO YMHOXKEHUS OTHOCUTEIBLHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUYECKUX JACHUCTBUM.
HccaenoBaThb YHCIOBBIC 3aKOHOMEPHOCTH, ITPOBOIUTH
YHUCJIOBBIE KCIIEPUMEHTHI, BBIIBUTAaTh U 000CHOBBIBATH
rUnoTe3bl.

@opMyJUPOBATH ONpedeJeHUs JCIUTENd W KpaTHOro,
HauOOJBIIETO OOIIEro JEIUTENII W HauMEHBIIEro OOIIero
KpaTHOT0, MPOCTOT0 U COCTABHOTO YHUCEII; UCTIOJIb30BaTh 3TH
TIOHSITUSA MPU PEIICHUHU 3a]1a4.

IIpyMeHATH aJroOpUTMBbI BBIUHCICHHUS HAMOOJBIIEr0 OOIIETO
JIeTUTENsT U HAUMEHBIIIETr0 OOINEero KpaTHOro ABYX YMCEII,
AJTOPUTM PA3JIOKECHUS YKCIIAa HAa TPOCTHIE MHOKHUTENH.
HccaenoBath ycioBus AeIUMOCTH Ha 4 U 6.

HccaenoBath, 00Ccy:Kk1aTh, GOPMYJITHPOBATH U
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000CHOBBIBATb BBIBO/J O YETHOCTH CYMMBI, TPOU3BEICHHUS:
JBYX YETHBIX YHUCEl, ABYX HEYETHBIX YUCIIC, YETHOIO U

HEYETHOTO YHCe.

HccaenoBath CBOICTBA ACITMMOCTHA CYMMBI U TIPOU3BEICHUS
YHCEJL.

IIpuBoauTH NMpPUMePHI YKCET C 3aJTaHHBIMA CBOWCTBAMH,
pacno3HaBaTh BepHble W HEBEPHbIE YTBEPXKICHUA O
CBOMCTBax 4yuces, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS C
MTOMOIIIBIO KOHTPIIPUMEPOB.

KoHcTpyupoBaTth MaTeMaTHYeCKHE MPeNJIOKeHUs C
MOMOIIBIO CBSI30K «W», «HIIN», «ECIH..., TO...». Pemarb
TEKCTOBBIC 3aJ[a4M, BKIIOUYAIOIINE TOHATHS EIUMOCTH,
apu(pMETHIECKUM CTIOCOOOM, HCITOJIH30BATh MEpedop Beex
BO3MOYKHBIX BapUAHTOB.

MopaeanpoBaTh X0/ peIlIeHUs 3a/1a41 C TTIOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIBL.

IpuBoauTH, pa30UpPaTh, OLEHUBATDH PA3IUYHBIC PEIICHUS,
3aMucH perieHri TeKCTOBBIX 3a/1ay.

Kpurnyecku oueHUBATH MOJTYYECHHBIM PE3YyJIbTAT, HAXOAUTD
OIIUOKH, OCYIIECTBIIATH CAMOKOHTPOJIb, TIPOBEPSIST OTBET Ha
COOTBETCTBUE YCIIOBUIO
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Harnsgnaas reomerpus.
[IpsiMbIe Ha INIOCKOCTH

[lepniennuKynsipHBIE
MpsIMBIE.
[TapannensHbie
MpsIMBIE.
PaccrosiHue mexny

Pacno3naBarp Ha YCPTCIKaX, PUCYHKAX CIydad B3aHMMHOI'O

PpAaCIIOJIOKCHUS IBYX IIPSAMBIX.

N300paxaTh ¢ MIOMONUIbIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOM U KJIeTYaTOM Oymare JiBe repeceKaroniuecs
npsiMbIe, JBE MapaJljiesibHbIC MPSIMbIC, CTPOUTD MPAMYIO,

IBYMs TOYKaMH, OT
TOYKH JI0 IPSIMOH,
JUIMHA MapuipyTa Ha
KBaJ[paTHOM CETKE

NEPHEHANKYIJIIPHYIO JaHHOM.
IIpuBoguTh npuMepbI napajieIbHOCTH
NEPHEHANKYJIAPHOCTH NPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYI'OJIbHUKAX IEPIECHIUKYIISIPHBIE U
napasuiesibHble CTOpOHBL. M300pakaTh MHOTOYTOJIBHUKH C
IapajulesIbHbIMU, EPIEHANKYIIPHBIMUA CTOPOHAMM.
Haxoaurh paccTosiHuE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSIMOM, JUIMHY ITyTH Ha KBAaJIpPaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI
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Jlpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO JIpo0H,

COKpalieHue 1po0eil.

CpaBHeHue u
yHOpsIIOYMBaHUE
TpOoOei.
Hecsatuunsie qpodu
U METpUYecKas
cucTtema Mep.
Apudpmernueckue
JICUCTBUS C
OOBIKHOBCHHBIMH H
JEeCATHIHBIMU
TPOOSIMHU.
OtHouleHwue.
JleneHue B JaHHOM

CpaBHUBATH U YNOPSIA0UMBATH JpOOH, BHIOMPATH CHOCO0
CpaBHEHUS APOOEH.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npobei 1 0OBIKHOBEHHBIE B BUIE JECATHUHBIX, HCIOJIb30BaTh
IKBHBAJICHTHbBIE NPeACTABJEHUS APOOHBIX YKCEI IPU UX
CpPaBHEHMH, IPH BhIYHUCICHUAX. MCIOIB30BaTh IECATUYHBIC
Ipobu 1pu npeoOpa30BaHUM BEIMYMH B METPUUECKON CHCTEME
Mep.

BoInoJHATH apu(pMeTHYeCKUEe AeCTBUA C
OOBIKHOBEHHBIMH U JECATUUYHBIMU JIpO0sMU. BbIYHCIAATH
3HAYEHUs! BBIPAXKECHUHN, COJEPKAINX OOBIKHOBEHHBIE U
JECSTUYHBIE IPOOH, BHIIOJIHATE MpeoOpa3oBaHus ApoOeH,
BbIOMPATH CNIOCO0, MPUMEHSATH CBOMCTBA apU(PMETHIECKUX
JIEMCTBUN ISl PAlIMOHAIIN3AIMHA BEIYHCIICHUM.

CocTaBJigaThb OTHOIICHUS U Imponopunn, HaX0AUTh OTHOIICHUC
BCJIMYHUH, ACJIUTb BCJIMYHNHY B JIdHHOM
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OTHOIIICHHH.
Macmita0,
MIPOTIOPIIUSL.

[TonsiTe npolneHTa.
Brruucnenue
MpOIEHTa OT
BCJIUYHMHBI U
BEJIMYMHEI 110 €€
MIPOLICHTY.

Pemienne TEKCTOBBIX
3aj1a4, CoAepKaIInx
JPOOU ¥ MPOIEHTHI.
[IpakTruueckas pabora
«OTHOIIIEHUE IIUHBI
OKPYKHOCTH K €€
TUaAMETPY»

OTHOIICHHH.
Haxoautsb IKCIEPUMECHTAJbHBIM l'[yTéM OTHOIICHUC JJIMHBI

OKPYKHOCTH K €€ I1UaMeTpy.

HNurepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOMTh MAcIITa0 MJIaHa, KAPThl U BEIYUCIISTH PACCTOSIHUS,
ucnosp3ys Maciitad. O0bACHATH, YTO TAKOE MPOILICHT,
yHOTPeOJIATH 00OPOTHI PEUYH CO CIIOBOM ITPOLICHTY.
BoipakaTh nponeHThI B Ipo0sSX U IpoOU B MPOLIEHTAX,
OTHOILIEHUE JIBYX BEJINYUH B MPOLICHTaX. BhIYMCIATH
MPOLIEHT OT YKCJIA U YKCIIO 110 €ro NpoueHTy. OKpyriasTh
JpoOU U MPOLEHTHI, HAXOAUTb MPUOIMKEHUS YU CETT.
Pemarsb 3a5aum Ha YacTu, IPOLEHTHI, IPONOPIIMH, Ha
HaxoXk/1eHue ApoOu (MPOIeHTa) OT BEJTMUMHBI U BETUYUHBI 110
e€ apobu (TmporeHTy), apodu (MpoIeHTa), KOTOPHIN
COCTaBJISIET OJHA BeJIMYMHA OT Apyrou. IIpuBoauTs,
pa30upaTh, OLEHMBATH PA3JIMYHbIC PEIICHHUS, 3aITUCH
pEIICHUI TEKCTOBBIX 3a7a4.

N3BaexaTs nHGoOpPMaIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIC, ONIPEIESTATh
HauOOJIbIIIEE U HAUMEHBIIIEE M3 MPECTABICHHBIX
JTAHHBIX

Harnsgnas reometpus.
Cummerpust

OceBast cuMMeTpHSL.
LlenTpanbHas
CUMMETPHSI.

Pacno3naBath Ha yepTekax U U300PAKECHUSX, H300PAKATH
OT PYKH, CTPOMTBH C IIOMOIIBI0 HMHCTPYMEHTOB (urypy
(0Tpe3oK, JIOMaHy10, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
paborta «OceBas
CUMMETPHUSI.
Cummerpus B
IPOCTPAHCTBE

OKPY>KHOCTB), CHMMETPHUUHYIO JTaHHON OTHOCUTEIHHO MPSIMOiA,
TOYKH.

HaxoauTh npuMepbl CUMMETPHH B OKPY’KAIOLIEM MUDE.
MopenupoBathb u3 6ymaru a8e GUrypbl, CAMMETPUYHbBIE
OTHOCHUTEIILHO MPSIMOIi; KOHCTPYMPOBATh T'€OMETPUUYECKHUE
KOH(UTypaluu, UCHOJb3Yysl CBOMCTBO CUMMETPHUH, B TOM UHUCIIE
C IOMOIIIBIO UPPOBBIX PECYPCOB.

HccnenoBath CBOICTBAa M3YYEHHBIX (UTYp, CBSI3aHHBIC

C CHMMETpPHEH, HMCIONb3ys IKCIEPUMEHT, HAOIIOACHUE,
MOJICTTUPOBAHUE.

O00CHOBBIBATH, OIIPOBEPIaTh C IOMOILBI KOHTPIIPUMEPOB
YTBEPKICHUSI O CHMMETpUU QUryp
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Bripaxenus ¢ OykBamu

[Ipumenenue OykB

Hcnoan3oBarhb 6yKBbI JJIs1 0003HaUYCHHUS qUCCII, IIPU 3aIlIUCHU
MaTECMaTH4YCCKHUX YTBer(ﬂCHHﬁ, COCTaBJIATDH 6YKB6HHBIC

TUISL 3aUCH
MATEMATHIECKIX BBIPAXKEHUS 110 YCIOBHIO 33Ja4H.
BBIPAXKCHHIT 1 HcciienoBath  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
MIPEJIOKEHUM. MCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.
bykBeHHBIC BbI4ucJasaTh YUCI0BOE 3HaUYE€HNE OYKBEHHOT'O BBIPAXKEHUSI IPU
BBIPOKCHUS 1 3a/IaHHBIX 3HAYEHHSIX OYKB.
YU CJIOBBIE

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
IIOZICTAHOBKH. .
g MPAMOYTOJIbHUKA, KBaAPAaTa; JJIMHBI OKPYKHOCTH, TUIOIIAAN

BEHHBIC
YK KpyTa; BBIIOJHATH BBIYHCJIEHHUS 110 3TUM (hopMyJiaM.

PaBEHCTBA,

CocTaBiasiTh (pOPMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEXTY
HaXO0KJICHUE

BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSHUE; 1IE€HA,
HENU3BECTHOTO ,

KOJIMYECTBO, CTOMMOCTb; MPOU3BOJIUTEIBLHOCTD, BPEMSI, 00bEM
KOMIIOHEHTA.

pabOThI; BBIMOTHATH BEIYUCICHUS 110 ATUM (OPMYIIaM.
DopMyIsl

HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu(PMETHIEeCKOTo
NEeNUCTBUS
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HarusiiHas reomeTpus.
@urypsl Ha IJIOCKOCTH

14

YeTpIpEXyTONBHUK,
pUMEPBI
YETBIPEXYTOJIbHUKOB.
[IpsAMOYTOIbHUK,
KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JUaroHa’sieH.
N3mepenue yrios.
Bungsr
TPEYTOJIbHUKOB.
[Tepumerp
MHOTOYTOJIbHUKA.
[Tnomans durypsi.
®opmyJibl nEpUMETPA
U TUIOLIAAU
OPSIMOYTOJIBHHKA.
[Tpubnuxxénnoe
U3MEPEHHUE IIJI0MAaN
¢uryp. Ilpaktuyeckas

MN300pakaTh HAa HEJTUHOBAHHOM M KJIeT4aTou Oymare ¢
MCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 33IaHHBIMH CBOMCTBAMM: C
NapasuieNIbHbIMU, NEPICHANKYISIPHBIMU, PABHBIMU

CTOpOHAMHU, MPSMBIMHU yTIIAMU U Ap., PaBHOOCIPEHHBIN
TpeyroyibHUK. Ilpeanarats U 00Cy:Ka1aTh COCOObI,
AJITOPUTMBbI IIOCTPOCHMUS.

HccaenoBarth, UCTIONB3YS HKCIIEPUMEHT, HAOIIOACHHE,
MO/JICJIMPOBAaHNE, CBOMCTBA MPSIMOYTOJIbHUKA, KBaJpaTa,
pa30uBaTh Ha TPEYroJibHUKU. OO0CHOBBLIBATH, OIIPOBEPIaTh C
IIOMOILIBIO KOHTPIIPUMEPOB YTBEPKICHUS

O MNOpsIMOYTOJIbHUKE, KBaJpaTe, Paclno3HaBaThb BEPHbIE U
HEBEPHBIC YTBEPKACHUS.

N3MepATH U CTPOUTH C TTOMOIIBIO TPAHCTIOPTUPA YTJIbI, B
TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;
pacno3HaBaThb OCTPhIC, IPSAMBIE, TYIbIE, Pa3BEPHYTHIE YTJIHI.
Pacno3naBaTth, n300pakaTh OCTPOYTOJIbHBIN,
MPSIMOYTOJIBHBIN, TYIIOYTOJIbHBINA, PABHOOCIPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJIbHUKH.

Bopruncasite nepumMeTp MHOTOYTOJIbHUKA, TUIOIIAAb
MHOTOYTOJIbHUKA pa30MeHNEM Ha MPSIMOYTOJIbHUKH,
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pabota «Ilnomaas
KpyTa»

Ha PpPaBHBIC q)HprLI, HCIIOJIB30BATh MCTPHYCCKHUC CAWMHHUIBI
HU3MCPCHUA NJIMHBI U IIJIOIIAH.

HNcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JINH U
IUIOLIAJEH Ha KJIeT4yaToil Oymare, MpuOIMKEHHOE U3MEpPEHNE
JUIMHBI OKPY’KHOCTH, IUIOLIaIU Kpyra

[lomoXuTenbHBIE U

OTPpHULIATCIIBHBIC YHCJIA

40

Llenbie yncna.
Monaynb yucna,
reoMeTpudecKas
WHTEpIIpeTalus
Moyss. UuciaoBbie
MIPOMEKYTKHU.
ITonoxurensHBIE U
OTpHUIlaTEIbHBIC
yucna. CpaBHEHUE
ITOJIOKUTEIBHBIX U
OTpHUIIATEIBHBIX
YHCeJl.
Apudmernueckue
JICUCTBHUS C
ITOJIOKUTEIbHBIMHA U
OTPHUIIATEILHBIMU
YHCJIAMH.

Pemenne TeKCTOBBIX
3aJa4

IIpuBoauTHL NpMMeEPHI UCIIOJIB30BAHUS B PEATILHON HKUZHU
MIOJIOXKUTENBHBIX U OTpULATENbHBIX yncelsl. M300pakaTh
LEJIbIE YUCIIA, TTOJIOKUTENbHBIE U OTPULIATEIbHBIE YUCIa
TOYKaMU Ha YHCIIOBOM NPSAMOMN, HCIOJIb30BATh YHCIOBYIO
npsAMyIo i cpaBHeHHs uncen. [IlpumMensaTs npaBuiia
CpaBHEHUS, yHOPAAOYUBATH LIEJIbIE YNCIIA; HAXOAUTh
MOAYJIb YHCIIA.

DopMyJIMPOBATH MPABUJIA BEIYUCIICHUS C TTOJOXKUTEIbHBIMU
Y OTPULIATEIHLHBIMH YHCIaMH, HAXOAUTh 3HAYEHUA YUCIIOBBIX
BBIPAKECHUH, COJIEPKAIINUX JICHCTBUS C MOJOKUTEITbHBIMHA U
OTpHULIATEIbHBIMU Yuciiamu. [IpuMeHsaATh CBOMCTBA CII0KEHUS
Y YMHOXEHUS JIJIs1 TpeoOpa3oBaHUsl CyMM U TIPOU3BEACHUMN
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyrosbHas
cUCTEeMa KOOpJIMHAT
Ha IJIOCKOCTH.
Koopannater Toukn
Ha TUIOCKOCTH,
abcuucca u
OopJuHAaTa.
Cronbuateie u
KpYTOBBIE
JUarpaMMal.
[IpakTnueckas
pabota «Iloctpoenue
nuarpaMmm». Perienue
TEKCTOBBIX 3aja4,
coJiepKaImx
JaHHBIC,
NpeACTaBJICHHbIC B
TaOJIHUIIaX U Ha
TuarpaMmax

OO0BICHATH U WJUIKCTPUPOBATH MOHATHE IIPIMOYTOJIBHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMUHOJIOTHIO; CTPOMTH Ha KOOPJIUHATHOM INIOCKOCTH TOYKH
1 (UTypHI 10 33JIaHHBIM KOOpJIMHATAM, HAXOAUTh
KOOPJIUHATHI TOYEK.

Yurath cronbuaTele U KPYrOBbIE JHArpaMMBbI,
HHTEPHPETHPOBATH JaHHBIC, CTPOUTH CTOJIOYATHIC
nuarpammel. Uenosib3oBaTh HHGOpPMALIHIO,

MMpCACTAaBJICHHYIO B Ta6J'II/IHaX, Ha auarpamMmax IJjis pCuICHusA
TCKCTOBBIX 3a1a4 U 3aJa4 U3 peaanoﬁ KHN3HHU
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Harunsinnast reometpus.
durypsl B IPOCTPAHCTBE

[IpssMoyronbHBIN
napajuiejaenunes,
KyO, Ipu3Ma,
MpaMuJia, KOHYC,
UUJUHAP, WIap U
cdepa.
N3o00paxenue

Pacno3naBath Ha yepTexax, pUCyHKaX, OMUCHIBATH
nupamMuay, Ipu3My, HHIMHAP, KOHYC, MIap, H300pakaTh UX OT
PYKH, MOAEJTHPOBATH U3 OyMaru, IIacTUIIMHA, TPOBOJIOKU U
np. [IlpuBoaMTH MPUMeEPbI 00BEKTOB OKPYKAIOIIETO MUPA,
UMEIOIMX (POPMBbI Ha3BaHHBIX TEJ.

Hcnosb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TPaHb,
OCHOBAHME, BBICOTA, PAAUYC U JUaMETp, pa3BEPTKa.
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IPOCTPaHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHHUKOB,
AJTUHAPA U KOHYCA.
[IpakTrueckas padora
«Co3znanue monenein
MIPOCTPAHCTBEHHBIX
buryp».

IToustue 00BEMA;

€ MHUITBI U3MEPCHHSI
o0Béma. O0bEM
MPSMOYTOJIBHOTO
napasuieienume1a,
Ky0a, popMyIibl
00bEMa

I/I3yanb, HCIIOJIB3Ys SKCIICPUMCHT, Ha6J'II-0I[eHI/I€, HN3MCPCHUC,
MOJCINPOBAHNC, B TOM YHUCJIC KOMIIBIOTCPHOC, U ONMUCHLIBATH
CBOMCTBA Ha3BaHHBIX TCJI, BBIABJISATH CXOACTBA U PA3JIHYHSA.

MEXIy MUPAMUION U IPU3MON; MEKITY LIMIMHIPOM, KOHYCOM U

1apoM.

Pacno3HaBath pa3BEPTKU MapajulesienuIena, Kyoa, Mpu3Msl,
NUPAaMUJbl, KOHYCa, LWJIMHAPA; KOHCTPYHPOBATb JIaHHBIC

TCJIa U3 paSBépTOK, co31aBaTb UX MOACIIN.

Co3naBath MoJeJM TPOCTPAaHCTBEHHBbIX (uryp (u3 Oymarw,

MPOBOJIOKH, TUTACTUJIMHA U JAP.)

N3mepsaTh Ha MoAesIX: TJTUHBI pEOEp MHOTOTPAaHHUKOB,
JWaMeTp IIapa.

BoiBoauTth hopmyary o0bEMa IPSIMOYTOIEHOTO
napasuielienunesa.

Boruuciasats no gpopmyiiaMm: 00bEM MPSIMOYTOITHHOTO
napasuiesienumnesaa, Kyoa; ucroiab30BaTh €AUHUIIBI H3MEPCHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABJICHHBIX U3 KyOOB,
MapaiyieJIeUIE/IOB; pelmiaTh 3aa4M C PeAIbHBIMU JIAHHBIMU
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[loBTOpEeHUe, 06001ICHE,

CHUCTCMAaTHU3al s

20

[ToBTOpEHUE
OCHOBHBIX MOHSATHHI U
METOJIOB KypCOB 5 U 6
KJ1aCcCOB, 0000IIIeH1E
M CHUCTEMaTH3aIs
3HAHUM

BopIuucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
HaTypaJIbHBIE, LIEJIbIE, TOJIOKUTEIIBHBIE U OTPULIATEIbHBIE
4ucia, OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH, BHIMOIHATh
npeoOpa30BaHUs YUCENT U BHIPAKCHUM.

BoiOupatrh cmocod CpaBHEHHS YHUCEN, BBIYUCICHH,
NPUMEHSTh CBOMCTBA apuU(PMETUYECKUX JICUCTBUIMA
JUISL paMOHAIN3AUU BEIYUCIECHUN.

Pemiath 3aga4m U3 peaibHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS IS PELICHUS 3a/1a49 U3 IPYTUX
IIPEAMETOB.

Pemiars 3amaum  pasHbIMHM  CHOCO0AMH, CPAaBHHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUS 3a1A4H.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMBIX JICHCTBUN U
CaMOIIPOBEPKY PE3yJIbTaTa BHIYUCICHUN

OBLIEE KOJIMHECTBO
YACOB I1O0
[TPOI PAMME

170
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®EJIEPAJIBHASL PABOYASI IIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOTO 00IIIero 00pa3oBaHMs:
OHa 00eCneYMBACT M3Y4YEHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK U
T'YMaHUTAPHOTO IUKIIOB, €€ OCBOECHUE HEOOXOAUMO JJIsl MPOJIOJKEHUsI 00pa30BaHus U
B TOBCEJHEBHOM >XM3HU. Pa3zBuTHe y OOydYaromMXcs Hay4YHBIX MPEICTaBICHUH O
MPOUCXOXKJIECHUM M CYIIHOCTH aireOpanyeckux aOCTpakiuii, croco0e OTpa)KeHUs
MaTeMaTHYECKOW HAyKOW SIBIIGHMH U TPOIIECCOB B NPUPOJE U OOIIECTBE, POJH
MaTEMaTUYECKOr0 MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOAUMBIX JIJIs
ajanTaliid B COBPEMEHHOM Iu(dpoBoM obOmiecTBe. M3ydueHue anreOpbl oOecriedyuBaeT
pa3BUTHE yMEHHUS HaOJ0/1aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL M BBIBOJABI, (OpPMYIHUpPOBaTH yTBepxkaeHUs. (OCBOCHHE Kypca anreOpbl
0o0ecreunBaeT pa3BUTUE JIOTUYECKOTO MBIIUICHUS OOYYaIOIIMXCS: OHHU HCIOJIB3YIOT
JNEAYKTUBHbIE ¥ WHAYKTHUBHBIE PpacCyXICHUs, OOO0OIIeHHe U KOHKPETU3AIIHUIO,
abctparupoBanne u a”aioruto. OOyueHue anrebpe MpeArnojaraeT 3HAYUTEIbHBIN
00bEM CaMOCTOSITENTLHOM JEATEIbHOCTH O0Y4YarolIUXCs, MOATOMY CaMOCTOSITEIbHOE
pelIeHne 3aay SBISETCS peaiu3alueid 1eaTeIbHOCTHOTO IPUHITUIIA 00yUeHHUS.

B crpykType mporpammbl yueOHOTo Kypca «AmnreOpa» Juisi OCHOBHOTO OOIIETo
00pa3oBaHMsI OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE JIMHHU:
«Yucna W BBIUMCICHUS», «AJreOpandeckue  BbIpaXeHUs», «YpPaBHEHUS W
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3THUX coaepKaTelbHO-METOAUYECKUX JTUHUN
pa3BUBAETCA Ha MPOTSHKEHUU TPEX JIET U3YyUYECHUS! Kypca, B3AUMOJACHCTBYS C APYTrUMU
ero JuHMsIMU. B Xole wu3ydeHuss y4eOHOro Kypca OOydYaroUIuMCsl TPUXOIUTCS
JIOTUYECKH PaCCyXJIaTh, UCMOJb30BATh TEOPETUKO-MHOKECTBEHHBIM 53bIK. B CBsI3U ¢
3TUM B IIPOrpamMMy y4eOHOT0 Kypca « Anredpay BKIFOYEHBI HEKOTOPBIC OCHOBBI JIOTHUKH,
MIPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pa3liejlax MaTeMaTU4ecKoro oOpa3oBaHHs U
CIOCOOCTBYIOLIKE OBJIAJICHUIO o0y4JarommuMucs OCHOB YHUBEPCAILHOTO
MaTteMaTH4eckoro si3bika. ColepKaTrebHOW U CTPYKTYPHOU OCOOCHHOCTBIO y4eOHOTO
Kypca «Anredpay sIBISETCS €ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanve muHUM «Yucia U BEIYUCICHUS» CIYKUT OCHOBOMW JIJISl JAJbHEUILETo
W3YYEHUs] MATEMaTHUKH, CIIOCOOCTBYET pa3BUTUIO Y OOYYalOIIUXCA JIOTHYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS TMOJB30BAaThCSl  AJNTOPUTMAMHU, a TaKKe
MPUOOPETEHUIO TPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX I TIOBCETHEBHOW KU3HHU.
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Pa3BuTHe MOHATUS O YMCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBS3aHO C
paIMOHAIBHBIMU M UPPAMOHATBHBIMEA YHCIIaMH, ()OPMHUPOBAHUEM TPECTABICHUNA O
JNEUCTBUTEILHOM 4YHCIIC. 3aBEpUICHWE OCBOCHUSI YHUCIOBOM JIMHUM OTHECEHO K
cpenHemMy ob1eMy 00pa30BaHUIo.

ConepxaHue NIByX aireOpandeckux JUHUM — «ANreOpandyecKkue BBIPAKCHUS» U
«YpaBHCHHsI W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHHUIO Y OOYyYaIOIIUXCS
MaTeMaTHYECKOro arnrapara, HEOOXOJAMMOro [JIsi pelIeHUs 3ajlad MaTEeMAaTHKH,
CMEXHBIX MPEIMETOB U MPaKTUKO-OPHUEHTHUPOBAHHBIX 337ad. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHusi y4eOHBIM MaTepuall TPYNIUPYETCS BOKPYT pPallMOHAIBHBIX
BbIpakeHUU. Auredpa JEMOHCTPUPYET 3HAYCHUE MATEeMaTUKU KakK s3blKa JUIs
MOCTPOCHUSI MATEMATUYECKUX MOJEJIEH, OMUCAaHMs TMPOIECCOB U SIBIICHUI PEarbHOTO
mupa. B 3amaum oOydeHust anreOpe BXOAST TakkKe JajlbHEWIIee pa3BUTHE
QITOPUTMUUYECKOTO MBIIIJICHUS, HEOOXOAUMOI0o, B YAaCTHOCTH, IIJII OCBOCHHUSI Kypca
MH(pOpMATHKHU, U OBJIaJICHUE HaBbIKAMU JCAYKTUBHBIX paccyxiaeHuil. [IpeobpazoBanue
CUMBOJIBHBIX (OpPM CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanue (PyHKIIMOHAIBHO-TPAPUUYECKON JMHUM HAIEJICHO Ha TMOJIyYeHHE
00yYaromMUMUC 3HAHUN 0 PYHKUIMSIX KaK BaKHEWIEH MaTEeMaTHUYECKOW MOJENu IS
ONHUCAaHUSI W WCCIEAOBaHUS Pa3HOOOpPA3HBIX IMPOIECCOB W SBJICHUN B MPUPOJAE U
obmectBe. M3ydyeHne marepuana CrOCOOCTBYET Pa3BUTHIO Y OOYYArOIIUXCS YMEHUS
WCIIOJIB30BaTh Pa3IMUHbIC BHIPA3UTEIIbHBIC CPEJICTBA SI3bIKa MATEMATHUKU — CIIOBECHBIE,
CHUMBOJIMYECKHUE, rpaduuecKue, BHOCUT BKJIaJ B (POpMHUpPOBAHUE TIPEACTABICHUN O POJIU
MaTEMAaTHKH B Pa3BUTHUHU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY TIaHy B 7-9 Kiaccax m3ydaeTcsi yueOHBIM Kypc «Ayredpay,
KOTOPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3leiibl cojepxkanusa: «Yucina u
BBIYUCIICHUS», «AJreOpanyeckue BbIpOKECHUs», «YPaBHEHUS U HEPABEHCTBA,
«DyHKIAW.

OO0miee YKCIO 4YacOB, PEKOMEHJOBAHHBIX IS HW3Y4YEHUs Yy4eOHOTO Kypca
«Anrebpay», — 306 gacoB: B 7 kimacce — 102 4gaca (3 gyaca B Heaemo), B 8 kinacce — 102
yaca (3 Jaca B Heento), B 9 knacce — 102 yaca (3 yaca B HeZIeII0).

COJEPXXAHUME OBYUYEHUA

7 KJIACC Yuciaa u BIYMCIEHUSA

Jpobu OOBIKHOBEHHBIE U JACCATUYHBIC, TIEPEXO0/T OT OJAHON (OPMBI 3amucH ApoOeit
K napyroi. [loHsiTHE palMOHAIBHOTO 4YHWCJA, 3alHCh, CPAaBHEHHUE, YIOPSIOYHMBAHUC
panMoHanbHBIX uHcen. Apudmernyeckue ASHCTBHUS C pPalMOHAIBHBIMH YHUCIAMHU.
Pemenue 3anay u3 peaabHON MPAKTUKX HA YaCTH, Ha APOOU.
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CreneHp ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeAesieHue, MnpeoOpa3oBaHUe
BBIPDOKEHHII HA OCHOBE ONPENEICHUS, 3aluch OOJbIIMX 4YHcesl. [IpouneHThl, 3ammch
IPOILEHTOB B BHJE ApoOM M IpoOM B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 3a7aud Ha
IPOLIEHTHI, pEHICHUE 3a]1a4 U3 PEATbHON PAKTUKH.

IIpuMeHeHne NMPU3HAKOB JEIMMOCTH, PA3JI0KEHUE HA MHOXHUTEIHW HATYypaJbHbIX
YHUCenl.

PeanpHble 3aBUCHMOCTH, B TOM YHCJIE TIpsiMasi 1 0OpaTHas MPOTOPIHMOHATBHOCTH.
AsreOpandeckue BbIPAKEHUS

IlepeMeHHBIE, YMCIOBOE 3HAYECHHME BBIPAXKEHUSA C NEpeMeHHOU. J[lomycTtnmble
3HaueHHsd nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEXKIY BEIMYMHAMU B BHJIE
dopmynsl. Beruucnenus no ¢opmynam. I[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHU,
TOKJIECTBEHHO PAaBHbIE BBIPAXXECHUS, IPaBUiIa MpeoOpa3oBaHUs CyMM U MPOU3BEACHUM,
IpaBuiia paCKpPbITUS CKOOOK M MPUBENECHUS MOJOOHBIX CIAaracMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTENIEM.

OpnHounenel M MHOrowieHsl. CreneHb MHOrowieHa. ClOXKEHWE, BBIYMTAHUE,
YMHOKE€HHE MHOTOWIEHOB. POpMyIbl COKPAIIEHHOIO YMHOXKEHHS: KBaapaT CyMMBbI U
KBajJpar pazHocTtu. Popmyrna pa3HOCTH KBaAparoB. Pas3noikeHne MHOrOYJIEHOB Ha
MHOKUTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YpaBHEHHMs, TMpaBuUjia NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWJIBHOCTbh YPABHEHUM.

JIluHeniHOEe ypaBHEHHME C OJHOW [EPEMEHHOM, YHCIO KOPHEH JIMHEUHOTO
YPAaBHEHMS, PELICHHE JIMHEWHBIX ypaBHEHMU. COCTaBJIE€HHWE YPAaBHEHHU IO YCIOBHIO
3agauyu. Pemenre TeKCTOBBIX 3a/1a4 € OMOILBI0 YPaBHEHUM.

JIuHeliHOe ypaBHEHHE C JABYMs IEepeMEHHbIMM U ero rpaguk. Cucrema ABYX
JMHENHBIX YpaBHEHUHN C IBYMsI IepeMEHHBIMU. Perenue cucreM ypaBHEHUN CIOCOO0M
NOACTAaHOBKH. [ [puMeps! pemenns TEKCTOBBIX 3a/1a4 ¢ TOMOLIBI0 CUCTEM YPABHEHHI.

DyHKIMHA

Koopaunara toukm Ha mnpsimoil. UwucioBble NpoMexyTKH. PaccTosiHue Mexnay
JIBYMSI TOYKaMU KOOPJIMHATHOW MPSIMOM.

[IpssmoyronbHas cuctema koopaunatr, ocu OX u Oy. AGciircca U OpAMHATA TOYKH
Ha KOOpPAMHATHOW TuiockocTu. IIpumepsl rpadukoB, 3agaHHBIX (QopMynamu. UYteHue
rpagukoB peanbHbIX 3aBucuMocTeil. [lonstue ¢ynknuu. ['padux Gynkmuu. CBoricTBa
bynaknuii. Jluneitnas yukius, e€ rpaduk. I'paduk dbynxkumm y = |x|. ['paduaeckoe
pelLIeHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.
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8 KJIACC Yuc.a 1 BbIYHCJIEHUS

KBanpaTHslit kopenb u3 uucia. [lonsatue o0 uppanmonaabHoM yucie. JlecaTuaHbie
NPUOIMKCHUST UppalMOHANBHBIX YHuced. CBoWCcTBAa apu(pMETHUUECKUX KBaJPATHBIX
KOpHEW U UX MPUMEHEHHUE K MPEe0OPa30BAHUIO YUCIOBBIX BRIPAKEHHUN U BEIYUCICHUSIM.
JlecTBUTENbHBIC YUCIIA.

CreneHb ¢ LENTbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AnreOpandecKkue BbIPAKEHUS

KBagpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIN.

AnreOpandeckas Apoos. OCHOBHOE CBOMCTBO ajireOpandeckoil npodu. CioxeHue,
BBIYMTAHUE, YMHOXEHHE, [IeJiecHHe ainredpandyeckux Jpobeil. ParnmonanbHbie
BBIpAKEHUS U UX MTPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popmysia KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHeHUN, CBOIAIIMXCS K JIMHEMHBIM M KBaJgpaTHbIM. [Ipocreiimue
JTPpOOHO-pallMOHAIbHBIE YPABHEHUS.

I'paduueckas uHTEpHIpeTanusi ypaBHEHHM € JABYMS MNEPEMEHHBIMU W CHCTEM
JMHEWHBIX YpPaBHEHUMM C JAByMsA NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEpPAaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHOW MNEPEMEHHOM.
PaBHOCMIBHOCTH HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOM NepeMeHHOM. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU NMEPEMEHHOM.

DOyHKIMHA

[Tonsitne dyukmuu. OO6IacTh OmMpeneseHuss U MHOXECTBO 3HAUCHUN (PYHKIIUU.
CriocoOsbI 3aanust QyHKITHIA.

I'padux pynkmu. Yrenue cBoicTB pyHkiuu no e€ rpaduky. IIpumepsl rpaduxos
GyHKINNA, OTPaXKaIOIIUX PeaTbHbBIE MPOIECCHI.

ODYHKIIMY,  OINUCHIBAIOIIHNE TPAMYI0O M OOpaTHYIO  IPOIOPIIMOHAIBHEIC
3aBUCUMOCTH, WX Tpaduku. DyHKmEH Y Xy =xy =Vx, Y=|x|. T'paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KIIACC Yncia 1 BbIYMCICHUS

PanmonanpHple 4YKcia, HpPpAlMOHAIbHBIE YHUCIIA, KOHEUHblE W OECKOHEUYHbIE
JeCATUYHBIE TpoOU. MHOXECTBO JIEWCTBUTENBHBIX YMCEN, ICUCTBUTEIbHBIC YUCTA KaK
OECKOHEUHbIE JAECATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JIEMCTBUTEIBHBIX YMCEII U KOOPAUHATHOU MPSIMOM.

CpaBHeHHE  [IEHCTBUTENIBHBIX  4YHCEN, apu(MeTHdecKkue JeHUCTBUSA c
JNEUCTBUTEIbHBIMU YUCIIAMU.
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Pa3mepsl OOBEKTOB OKpYXAlOUIEro MHpa, JUIUTENBHOCTh MPOLECCOB B
OKpY>KaroIlleM MHUDE.

[TpubmmkéHHoe 3HAYCHWE BEIMYMHBI, TOYHOCTH MpuOMmkeHus. OKpyrieHue
yucen. [Ipuknka u olieHKa pe3yJbTaToB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHenue. PemieHue ypaBHEHMH, CBOASAIIMXCS K KBAJPATHBIM.
bukBagpaTtHoe ypaBHeHue. lIpuMepbl pelIeHUsT ypaBHEHUHM TPETbEU W YETBEPTOU
CTEIECHEN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUM. PerieHue TEKCTOBBIX —3ajiay
aJreOpanvyeckuM METO/IOM.

VYpaBHeHue C [ByMs ME€peMEHHbIMU M ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPAaBHEHUU C JIBYMs NEPEMEHHBIMH. PellleHue cucteM JByX YpaBHECHUH,
OIHO M3 KOTOpBIX JIMHEHHOe, a Jpyroe — BTopoil creneHu. [‘paduueckas
VMHTEPIPETALNS CUCTEMbI YPABHEHUH C JIByMSI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoOoM.

UucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM mHepeMeHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB ¢ OJHOM nepemeHHoN. KBanpaTHeie HepaBeHcTBa. ['paduueckas
VHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMSI IEPEMEHHBIMU.

DOyHKIUN
KBagpatuunas ¢ysknus, e€ rpaduk u cBoictBa. [lapabona, KoopaHHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHH ITapadOJIbI.

£
I'padukn  dyHKIMIL: y=4x, y=4kx+b y= AN x3y=+x, y= |x|’

U UX CBOUCTBA.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPecCum

[loHdATHE YMCIOBOM MOCNENOBATENBHOCTH. 3aJaHUE  MOCIEAOBATEIBHOCTH
peKyppeHTHOM (opmysoit u popMyIoit N-ro ujeHa.

Apudmernueckas u TeoMmeTpuueckas mnporpeccuu. Dopmynsl N-To  WieHa
apu(PMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHue 4jaeHOB apu(PMETHUECKON U T€OMETPUUYECKON MPOrpeccuii ToukaMu
Ha KOOpPJWHATHOM TUIOCKOCTH. JIMHEHWHBIA M SKCIOHEHIHUAIbHBIN pocT. CIOXKHbBIC
IIPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI
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[IpeameTHbIe pe3yJabTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
o0yueHus B 7 kiacce: Unciia u BbIYUCTEHUSI

BoInonHsTh, coueras yCTHbIE U MUCbMEHHbIE MPUEMBI, apU(METUYECKUE TEUCTBUS
C palMOHAIILHBIMHU YHCIIAMH.

HaxonuTth 3Hau€HUs YUCIOBBIX BRIPAKEHUN, MPUMEHSITHh Pa3HOOOpa3HbIE CIIOCOObI
U MPUEMBI BBIYUCIICHUS 3HAYCHUI TPOOHBIX BBIPAKECHUN, COJAEPKAMNX OOBIKHOBCHHBIC
U JIECATUYHBIE APOOH.

[lepexoauTs OT OAHOW (QOPMBI 3amUCU YHCEN K JApyrod (mpeoOpa3oBbIBATH
JECATUYHYIO TpoObh B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECITUYHYIO APOOB).

CpaBHHBATh U YIIOPSIIOYMBATH PAIIMOHAIIBHBIC YHCTIA.

OKpyTasTh YUCIA.

BBITTOMHATE TPUKUAKY W OIEHKY pe3yJbTaTa BBIYHCICHHWNA, OICHKY 3HAYCHUI
YHUCJIOBBIX BBIpAXEHUW. BBIMONHATE JCHCTBUS CO CTENEHSMHU C HAaTypaJlbHBIMU
MOKa3aTeJIIMH.

[IpuMeHATh TPHU3HAKK JCIMMOCTH, PA3J0KCHHE HAa MHOXHUTEIH HATYPaTbHBIX
YHCEll.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIC 33741, CBSI3aHHBIE C OTHOIIICHUEM BEJIMYUH,
MPOMOPIIMOHAILHOCTRIO BEJIMYHMH,  IPOLIEHTAMH, WHTEPIPETUPOBATH
pE3yNbTAThl PEIICHUS 337249 ¢ YUETOM OTpaHUYCHH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.

AJiredpanyeckue BbIpaKeHHs

Hcrnonp30BaTh anreOpandecKyr0 TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHSATh €€ B
MpoIIecce OCBOCHUS yueOHOTO MaTepHaia.

Haxomute 3HaueHWs OYKBEHHBIX BBIpOKCHWW TIPW 33JaHHBIX 3HAYCHUAX
MEePEMEHHBIX.

BoinonasaTe mipeoOpa3oBaHus 1ETOTO BBIPAKEHUS B MHOTOYJICH MPHUBEACHUEM
MOTIOOHBIX CJTaraeMbIX, PaCKPBITHEM CKOOOK.

BBITTOHATE YMHOKEHHE OJHOYJICHA HA MHOTOYJICH U MHOTOWICHA Ha MHOTOYJICH,
PUMEHSATH (JOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3IoKEHNE MHOTOUJICHOB HA MHOKUTEIH C TIOMOIIIHIO BEIHECEHUS
3a CKOOKH OOIIIET0 MHOXKHTEIIS, TPYIITUPOBKH ClIaraeMbIX, MpUMeHeHus (Gpopmy
COKpPAILIEHHOTO YMHOKEHHUS.

[TpumensaTy npeoOpazoBaHusi MHOTOUJICHOB JJISI PEIICHUS PA3IMYHBIX 3a7ad W3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMH TOKa3aTeNsIMA IS

npeo0pa3oBaHus BHIpAXKCHUI. Y paABHEHHUS] H HEPABEHCTBA
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Pemare nuHENHBIE YypaBHEHHUS C OJHOW TNEPEMEHHOM, IIPUMEHSA IpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PABHOCUIBLHOMY eMmy. lIpoBepsaTs, sBusercs au
YUCJIO0 KOPHEM YPaBHEHUS.

[Ipumensaty Tpaduyueckrie METOAbl MPU PEUICHUU JTUHEHHBIX YpaBHEHUH M HUX
CHCTEM.

[TonGupath mpUMepsl Tap YKHCEN, SIBISIOMIUXCS PEIICHUEM JTHHEWHOTO YpaBHEHHUS
C ABYMs IEPEMEHHBIMU.

CrtpouTh B KOOPAMHATHOM IJIOCKOCTH TpaduK JTMHEWHOTO YpaBHEHHS C ABYMS
MIEPEMEHHBIMH, TTOJIB3YCH TPa(QUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemars cuctemsl ByX JMHEWHBIX YpPaBHEHUH C JIByMs NEPEMEHHBIMH, B TOM
quclie rpa@uuecKu.

CocTaBisaTh U pellaTh JIMHEHHOE YPABHEHHUE WM CUCTEMY JIMHEWMHBIX YpaBHEHUMN
[0 YCIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadH
IIOJTYYEHHBIN PE3YIIbTAT.

DOyHKIUU

N306paxaTh Ha KOOPJUHATHON MPSAMOI TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIUChIBATh YHCIOBbIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OrMeyaTp B KOOPAMHATHOM IUIOCKOCTM TOYKM 110 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpa@uku TMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIMH Y = |X|.

OnuceiBaTh ¢ TOMOIIBIO PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX1Y BEIMUYMHAMHU:
CKOpOCTb, BpPEMs, PacCTOSIHME, II€HA, KOJUYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAUEHHIO €€ apryMeHTa.

[lonumate rpaduueckuii crnoco0 MNpPEACTaBIEHUsS M aHalu3a WHdOpManuuy,
U3BJIEKaTh U MHTEPHPETUPOBATh MH(OpMALMIO U3 TPpaUKOB peasbHBIX MPOLIECCOB U
3aBUCUMOCTEH.

[IpeameTHBIC pPE3yJbTAaTBl OCBOCHHUS MPOTPAaMMbI y4eOHOTO Kypca K KOHILY
oOydeHnus B 8 kiacce:

Yuciia 1 BBIYUCTICHUSA

Hcnonbs30BaTh HaYAIBHBIE MPEACTABICHUS O MHOXECTBE JCHUCTBUTEIIBHBIX UYHCEI
JUIS. CpPABHEHUS, OKPYIVICHUSI U BBIYMCICHUN, HM300pa)kaTh JACHUCTBUTEIIbHBIC YHCIIA
TOYKaMH Ha KOOPAWHATHOM ITPSMOM.

[Ipumenaty TOHSATHE apU(METUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, WCIOJB3ysI MPU HEOOXOAUMOCTH KAaJIbKYJSTOpP, BBITOIHATH
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npeoOpa3oBaHus BBIPAKEHHUM, COAepkKAalIMX KBaJpaTHbIE KOPHU, MCIOJIb3Yysl CBOWCTBA
KOpPHEHU.
Hcnonb3oBath 3anucy OOJBIIUX U MAJIBIX YHCEJl C TOMOIIBIO AECATUUHBIX ApOoOeii

u creneHer uncna 10. Anredpandeckue BbIpaKeHUsI

[IpuMeHATh MOHATHE CTENEHHU C LEJIbIM MOKa3aTeIEM, BBIIOJIHATh MPe0Opa30BaAHUS
BBIPAKEHUM, COAEPKAIINX CTETIEHU C IEIbIM MOKA3aTEIEM.

BBINONHATE TOXKIECTBEHHBIE NPEOOPA30BAaHUS PALMOHAIBHBIX BBIPAKEHUH Ha
OCHOBE IPaBWJI ICUCTBUN HAJ MHOTOWICHAMH U aNreOpanyecKuMu APOOSIMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTh NpeoOpa3oBaHUs BBIPAKEHUM AJIsl PEIUCHUS Pa3IWYHbIX 3a4ad U3
MaTE€MaTHUKH, CMEKHBIX IIPEMETOB, U3 PEATBHON IPAKTUKH.

YpaBHeHNs 1 HEPaBEeHCTBA

Pemiare nuHEHHBIE, KBaJApaTHbIE YPABHEHUSI W palUOHAIbHBIC YPaBHEHMUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBoauTH mMpoOCTENIINE HUCCIETOBAHNS YPAaBHEHUN U CHCTEM YPaBHEHHUH, B TOM
Yyuclie € MpUMEHEHUWEM TIpaduuecKux MpeACTaBICHU (yCcTaHaBIMBAaTh, UMEET JIU
YPaBHEHUE WIM CUCTEMA YPABHEHUI PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT CIIOBECHON (OPMYIMPOBKH 3aJ1auM K €€ anreOpandyeckoil MoJenun
C TIOMOIBIO COCTABJICHUSI YPAaBHEHUS WJIM CUCTEMbI YPABHEHM, UHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33J]a4M MMOJTYUYEHHBIN pe3yibTar.

[IpuMeHsATh CBOWMCTBA YMUCIOBBIX HEPABEHCTB JJIsi CPaBHEHHUSA, OLEHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJHOW MEPEeMEHHOM W MX CHUCTEMBI, JaBaTh I'paUyECKyIO
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUN

[TonumMaTh W WCMOIB30BaTh (YHKIIMOHANBHBIE TIOHATUS W S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), ONPENeNsITh 3HaueHHe (YHKIUM TIO0 3HAYEHUIO
aprymMeHTa, OINpeNeNsTh CBOMCTBa (QyHKIuU 1o €€ rpaduky. CrpouTh rpaduku

AJIEMEHTApPHBIX (PYHKITUI BUA:
* 2 3
=—,y=x%°y=x°,y=+x, y=|x . .
y=x7 Y y=x y=| I, OTIMCHIBATh CBOMCTBA YHUCIOBOW (PYHKITUU
o e€ rpaduky.

[IpenMeTHble pe3yiabTaThl OCBOCHHUS TMPOTPaMMbl Y4EOHOTO Kypca K KOHIY
o0yueHus B 9 KJacce:

Yucaa v BLIYUCJICHUSA
CpaBHMBATH U yHOPSA0YMBATH PAllMOHAIBHBIE U UPPALIMOHATIBLHBIC YHCIIA.
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BeinoanHsaTe apI/I(bMCTI/I"ICCKI/Ie I[@f/iCTBPISI C palvOHAJIbHBIMHU 4YHCJIaMH, COUYCTasd
YCTHBIC W IIMCbMCHHBLIC HpI/IéMBI, BBIIIOJIHATL BBIYHUCICHUA C HPpaAlIHMOHAJIBHBIMUA
YqHuCJIaMHU.

HaXOILI/ITB 3HAQUCHUSI CTEICHEN C OCIBIMHA IIOKA3aTCILIMU U KOpHeﬁ, BBIYHCJIATH
3Ha4YCHHA YHCJIIOBBIX BBIpa)KeHHfI.

OprrJ'IfITB HeﬁCTBHTeHBHBIe qucia, BBIITOJIHATDH IMPUKHUAKY pe3yiibTara
BI)I‘IPICJIGHPIﬁ, OICHKY YHCJIOBBIX BLIp&)KGHPIfI.

YpaBHeHNs U HEPABEHCTBA

PemaTe JMHEWHbIE U KBaJpaTHbIE ypaBHEHUS, YPABHEHUS, CBOIAILMECA K HUM,
npocTerme ApoOHO-PalMOHATIBHBIE YPABHEHHS.

Pemate cucteMsl IByX JUHEHHBIX YPaBHEHUU C JBYMS NEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pematp TEKCTOBBIE 3a7a4n aIreOpandecKuM CIOCOOOM € MOMOULIbIO COCTABIICHUS
YpaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBOANTH MPOCTEHIINE HCCIAEAOBAHNS YPAaBHEHUN U CUCTEM YPAaBHEHUH, B TOM
Yyuclie € MpPUMEHEHUWEM TIpaduuecKux MpeACTaBIeHU (yCTaHaBIMBaTh, UMEET JIU
YPaBHEHUE WIM CUCTEMA YPABHEHUI PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarth nuHeliHbIe HEPABEHCTBA, KBAAPAaTHbIE HEPABEHCTBA, U300paXKaTh PEIICHUE
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aIIMChIBATh PELIEHUE C TOMOUIBIO CHMBOJIOB.

Pemate cuctemMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIHOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB HAa YHMCIOBOU
IPSIMOiA, 3aIIUCHIBATh PEIICHNE C TOMOIIBIO CHMBOJIOB.

Hcnonp3oBaTh HCPABCHCTBA IIPH PCUHICHUHU PAa3JIMYHBIX 3a1a4.

DOyHKIUN
Pacnio3naBath (GYHKIIUM ~ U3YYEHHBIX BHJIOB. IToka3wIBaTh
CXEMaTUYECKH PACTIOIOKEHNE Ha KOOPJUHATHOM MJIOCKOCTU rpadukoB (DYHKIUN BUIA:

_ _ k2 — 3 4= _
yzfax,y—fax+b,y— ~, Yy =ax +bx+c, y= x°, y—\/p?,y—|x|B

3aBUCUMOCTH OT 3HaueHUN KOA()(PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth u wu300pakaTh CXEMATHUYECKH TpaPuKd KBaJPATUYHBIX (DYHKITUH,
OTHMCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUN IO MX TpaduKam.

PacrosnaBaTh KBagpatwuHyl QYHKIUIO 10 ¢GOpMysie, TPUBOAWTH IPHMEPHI
KBaIPATUYHBIX (DYHKIMHN U3 peaTbHOM XU3HU, (DU3UKH, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu

Pacrio3naBaTh apu(pMETHUYECKYI0 UM TE€OMETPHUYECKYIO MPOrPECCHHU MpH Pa3HBIX
croco0ax 3aJaHusl.

BoimonHATe  BBIYMCIEHUS € HCHOONb30BaHHEeM  GopMyl  N-TO  4JeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrPeCcChii, CyMMBI IIEPBBIX N UJICHOB.
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N300paxaTh 4ICHBI MOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPMHATHOMN TIOCKOCTH.

Pemate 3amaum, cBS3aHHBIC C YHCIOBBIMH ITOCJIEIOBATEILHOCTIMU, B TOM YHCIIE
3alla4l W3 pEANbHONH KW3HU (C HCIOJB30BaHHWEM KAJIBKYJSTOpa, ITUPPOBBIX
TEXHOJIOTHH).

o1



TEMATHYECKOE IINTAHUPOBAHHME 7 KJIACC

Haumenopanue paziena KonuecTso OCHOBHOE OcHOBHBIE BUIbI AEATEIBHOCTH O0yYaIOLIUXCA
(TemnI) Kypca 4acoB coziepKanue
Uucna v BEIYUCIICHUS. 25 CucremaTtu3supoBath U o0oramarb 3HaHuUsI 00
PaloHaabHbIE YhCIa ITonsitie

PalMOHAIBHOTO YHCIIA.
Apupmernueckue
JNEUCTBUS C
palMoHaIbHBIMU
yuciamu. CpaBHEHHUE,
yHOPSIIOYMBAHUE
PalMOHAJIBHBIX YUCEN.
Crenenb ¢
HaTypaJbHBIM
nokazaresneM. Pemenune
OCHOBHBIX 33/1a4 Ha
Ipo0u, IPOLEHTHI U3
pEAIbHOM ITPAKTUKMU.
[Ipu3Haku nemMocTH,
pa3iIoXKeHUsT Ha
MHOXHUTEN
HATypaJIbHBIX YUCET.

OOBIKHOBEHHBIX H JCCATHYHBIX I[pO6HX.

CpaBHUBATB H YIOPSAA0YMBATH AP0oOH, TpeoOpa30BbIBas
IIPU HEOOXOJUMMOCTH JI€CATUYHBIE IpOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTU B OECKOHEUHYIO
JECITUYHYIO APOOB.

IIpyMeHATH pa3HO00pa3HbIe CIIOCO0bI U IPUEMBI
BbIYMCJICHUS 3HAYCHUI APOOHBIX BbIPAKeHMH,
coJiepKaluX OObIKHOBEHHBIE U IECATUUHBIE IPOOU: 3aMEHSATh
IPU HEOOXOJUMOCTH IECITUUHYIO APOOb OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JECSITUUHOM, MTPUBOIUTH BBIPAXKEHUE K
dbopme, Hanboee YI0OHOM IS BRIYUCIICHHM,
npeoOpa3oBbIBATh APOOHBIE BHIPAXKEHHS HA YMHOXKEHUE U
NIeJIEHNE AECSITUYHBIX Ipo0ei K AUCTBUSIM C LEIBIMU
YUCIIAMH.

IIpuBoauTH YKMCI0BbIE M OYKBEHHbIE IPUMEPHI CTETIEHU C
HATypaJbHbIM MOKa3aTejaeM, OOBICHAS 3HAUCHUS] OCHOBAHMUS
CTENIEHU M MOKa3aTessl CTENEHU, HaXOAUTh 3HaYEHUs
crerneHei Buaa a" (a — mob0e parMoHaIbHOE YKCIIO0, N —
HaTypaJbHOE YHCJIO).




PeanbHble
3aBucuMocCTH. [Ipsimas
u oOpaTHas
IPONOPLUHUOHAIIBHOCTH

IlonuMaTh CMBICH 3allMCH OOJBIIHX YHCEI C IOMOIIBIO
JNECATUYHBIX JIpoOeit u creneHeit yncna 10, npuMeHsITh UX
B peaJIbHBIX CUTYaIUsIX.

IIpuMeHATH NMPU3HAKK JACIIUMOCTH, PA3JI0KESHHS Ha
MHOXHUTEIU HATYPAIbHBIX YUCET.

PemaThb 3aga4m Ha 4acTH, IPOLICHTHI, MPOIOPLIMH, Ha
HaxO0XXJICHUE ApoOu (IPOLIEHTa) OT BEJIMUUHBI U

BEJIMYMHBI 110 €€ 1poOu (IPOLEHTY), ApoOu (IpOLEHTA),
KOTOPBIN COCTABIISICT OJJHA BEIMYMHA OT IPYTOM.

IIpuBoauTH, pa30UpaTh, OLEHUBATDH PA3IUYHBIC PEUICHUS,
3alMCH PEIICHUN TEeKCTOBBIX 3a/1a4.

Pacno3zHaBaTh M 00bSICHATH, OIIUPASICh HA ONIPEACIICHUS,
IpsIMO IPONOPLMOHATIBHBIE U OOPATHO MPONOPLHOHAIBHBIE
3aBUCUMOCTH MEX]1y BEJIMYMHAMU; IPUBOAUTH NPUMEPbI
ATUX 3aBUCUMOCTEHN U3 PEANIbHOrO0 MHUpPA, U3 JPYTUX Y4eOHbIX
IIPEAMETOB.

PemiaTh npakTUKO-OpUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
IPOLEHTHI, MPSAMYIO U 00PAaTHYIO MPONOPLHUOHATIBLHOCTH,
IPONOPLUH




Anrebpandeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAXKEHUS.
IIepemennsie.
JlonmycTrmble 3HAYEHUS
NIEPEMEHHBIX.

DopMyIIbI.

Ogaanerh airedpanyeckor TEPMUHOJIOTUENH U CUMBOJIUKOH,
NPUMEHATH €€ B MPOIecCCe OCBOCHUS yueOHOTO MaTepHara.
HaxoauTsh 3HaueHMs1 OyKBEHHBIX BBIPAKEHUN MTPH 3aJaHHBIX
3HAUYEHUSX OYKB; BBITIOJIHITH BBIYUCICHUS IO POpMYyJIIaM.
BbInoaHATH TpeoOpa3oBaHus 1EIOr0 BEIPAKCHHS B
MHOTOYJICH MPUBEJICHUEM MOJ00HBIX ClaraeMblx,
PACKpBITHEM CKOOOK. BBINOJIHATH YMHOKEHHE OAHOUYJIEHA




[Ipeo6pazoBanue
OYKBEHHBIX
BBIPAXKCHUU,
PacKpbITHE CKOOOK U
MIPUBEJICHHUE TI0I00HBIX
cnaraembix. CBolcCTBa
CTETNECHU C
HaTypaJbHbIM
MOKa3aTEJIEM.
MHOTrO4JIEHHI.
Crnoxenue,
BBIYUTAHUE,
YMHOKEHUE
MHOT'OYJICHOB.
DopmyJIbl
COKpPAIIEHHOT'O
YMHOXKEHUS.
Paznoxenue
MHOT'OYJIEHOB Ha
MHOXHUTEN

Ha MHOTOYJIEH U MHOTOWJIEHAa Ha MHOTOWICH, IPUMEHATH
dbopMyIbl KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyuecTBJIATH Pa3IoKEHNE MHOTOWIEHOB HA MHOKUTEIN
yTEM BBIHECEHHS 32 CKOOKU OOIIET0 MHOXKHUTEIIS,
IpUMEHEHUs1 (OPMYJIbl pa3HOCTH KBAAPaTOB, (hopmMy
COKpAILIEHHOIO YMHOXEHHS.

IIpumensiTe npeoOpazoBaHUE MHOTOUYIEHOB ISl PELICHMUS
pa3IMYHBIX 337a4 M3 MAaTEMaTUKH, CMEKHBIX NPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH




ypaBHeHI/ISI U HCPpAaBCHCTBA

20

YpaBHeHuE, IpaBUiIa
npeoOpa3oBaHus
YpaBHEHUS],
PaBHOCUIIBHOCTD
YPAaBHEHH.
JIuHelHOE ypaBHEHUE

Pemarp iMHEeHOE ypaBHEHUE C OHOM MIEPEMEHHOM,
NPUMEHSs] MPABUJIA TIEPEX0/Ia OT UCXOIHOTO YPABHEHUS K
paBHOCUIBHOMY eMy OoJiee mpoctoro Buaa. [IpoBepsTs,
ABJISIETCA JIM KOHKPETHOE YK CIIO KOPHEM YPAaBHEHMUSI.
IHoa0upaTs NnpuMepkI ap Yuce, SABIAIONIUXCS PEIICHUEM
JIMHEMHOTO YPAaBHEHUS C IBYMS IEPEMEHHBIMU.

C OJTHOW MEPEMEHHOM,
pEILIEHNE JTUHENHBIX
ypaBHeHMU. Pemenne
3a/1a4 C MOMOULIBIO
YPAaBHEHHUM.

JIuHelHOe ypaBHEHHE C
IBYMs [IEPEMEHHBIMU U
ero rpaduk. Cucrema
IBYX JINHENHBIX
YPaBHEHUM C ABYMsI
NIEPEMEHHBIMHU

CTponThb B KOOPAUHATHON MJIOCKOCTH rpaduK JTUHEHHOTO
YpaBHEHUS C ABYMS MEPEMEHHBIMU; MOIb3YACHh rpauKoM,
NPUBOJAUTH IPUMeEPbI PEUICHHS YPAaBHEHUS.

Haxoaurthb penieHne CUCTEMBI JIBYX JINHENHBIX YPABHEHUH C
JIBYMSI IIEPEMEHHBIMMU.

CocTaBiasiTh U pelIaTh YPaBHEHUE WU CUCTEMY
YPaBHEHHU MO YCIIOBUIO 3a/1a4l, HHTEPIIPETUPOBATh B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M ITOJy4YEHHBIN

pe3yabpTar




Koopaunate! u rpaduxu.
OyHKIUH

24

Koopnunara Touku Ha
npssMou. Yuciossie
MIPOMEKYTKHU.
Paccrosnue mexny
JBYMS TOYKAMHU

KOOPAMHATHOM IIPSMOM.

[IpssmoyrospHas
cUCTEMa KOOpJIMHAT Ha
10ckocTh. [Ipumepst
rpaduKOB, 3aJJaHHBIX
dbopmynamu.

N300paxaTh Ha KOOPIUHATHOW MPSIMOMN TOUYKH,
COOTBETCTBYIOIINE 3aJJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,

WHTEPBAJIBL; 3aMCHIBATh UX HA aJIreOpanveckoM SI3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH IO
3aJJaHHBIM KOOpPAMHATAM; CTPOUTH TpaduKU HECIOKHBIX
3aBUCUMOCTEH, 3a1aHHBIX (JOpMYyIaMH, B TOM YUCIE C
noMoIibio UG poBbIX Tadoparopuil. [IpuMeHATDH, U3YYaTh
NpenMylIecTBa,

MHTEPNPETHPOBATH I'paduueckuii cnocod mpecTaBIeHUs U
aHann3a pa3HooOpa3HOM )KMU3HEHHON MH(POPMALIUH.
OcBauBathb noHsATHE QYHKIIUU, OBJIA/IEBATh
(GyHKIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3snaBarth nuHelHy0 QyHKIU0 Y = kX + b,

Urenue rpadukos
peanbHbIX
3aBUCUMOCTEM.
[Tonsitue pyHKIUM.
I'padux pyHkImH.
CaoiicTBa (pyHKITUH.
JIuneitnas GyHKUIMS.
[TocTpoenue rpaduka
JTUHENHON PyHKIUH.
I'padux bynxumu
y=|x|

ONMCHIBATL €€ CBOMCTBA B 3aBUCUMOCTH OT 3HA4YCHUH
k03 durreHToB K u b.

Crpontsh rpaduku JuHEeHHON QyHKINH, QYHKIMH Y =] X |.
Hcnoab3oBaTh HU(pPOBBIE PecypChl 11 TOCTPOEHUS
rpa@ukoB (QYHKIMI U U3yYEHUS UX CBOICTB.

[IpuBOANTH pUMEPHI JIMHEUHBIX 3aBUCUMOCTEN B PEAIBHBIX
Ipolueccax u sIBICHUSAX




[ToBTOpEHUE 1 00600IICHNE 6 [ToBTOpEHNKE BriOupaTh, IPUMEHATHh OLEHUBATH CIOCOOBI CPAaBHEHUS
OCHOBHBIX IIOHSATHH ¥ | 4mcel, BBIYHMCIIEHHM, IpeoOpa30OBaHUil  BHIPAKEHMIA,
MCTOAO0B  Kypca 7 | pemeHus ypaBHEHHIA.
Kacca, 0000IIEHNE | OcymecTBIATH CAMOKOHTPOIE BHITONHACMBIX ACHCTBHIL 1
3HaHMH CaMOTIPOBEPKY Pe3yJIbTaTa BRIYUCIICHHH, MPE0oOpa30BaHUM,
ITOCTPOCHUM.
PemaTe 3apaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 3a/1a4 U3 IPYTHUX
MPEIMETOB.
Pemiatp TekcTOBBIE 3aJa4HM, CPaBHUBATH, BbLIOMPATH
CIOCO0BI PEIICHUS 3a/1a41
OBILEE KOJIMYECTBO 102
YACOB I1O0
[TPOTPAMME
8 KUIACC
HamumeroBanwe pasaena  KoMHaecTso OCHOBHO® OcHOBHBIE BUBI AEATEIBHOCTA 00YUAIOIIUXCS
(Temsl) Kypca 4acoB

CoJIep)KaHue




Yuclia v BEIYUCIICHUS.
KBagpaTHbie KOpHH

15

KBanpaTHblii KOpeHb
u3 yncia. [lonstue 06
HUpparmoHaIbHOM
yuciae. JlecsaTuaHbie
PUOIMKEHUS
UPPAMOHATBHBIX
YuCell.

JIeCTBUTENBHBIC YHCIIA.

CpaBHeHue

I[CﬁCTBHTCJ'IBHBIX YUCCII.

VpaBHeHHE BUIA X’
=a.

CaoiicTBa
apuPMETHIECKUX
KBaJpaTHBIX KOPHEM.
[IpeoOpazoBanue
YHCJIOBBIX BBIPAKCHUM,
coJiepKaIInux
KBaJIpaTHBIE KOPHU

D®opMyJIHPOBATH OIpeieIeHHe KBAIPaTHOTO KOPHS U3
qucIIa, apupMETUIECKOro KBaAPaTHOro KOopHs. IIpumMeHsaTs
ONEPALUIO U3BJICYEHUs KBAIPATHOIO KOPHS W3 YUCIIA,
UCIOJIb3YS ITPU HEOOXOJUMOCTH KAJBLKYJIATOP.

OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMHU YHCIAMHU U
JECATUYHBIMU JPOOSIMHU.

CpaBHUBATB M YHOPSIA0OYMBATH PALIOHAIBHBIEC U
MppalMOHAIbHBIE YHUCIIA, 3aIIMCAHHBIE C IIOMOIIBIO KBaJAPATHBIX
KOpHEH.

MccenoBaTh ypaBHEHHME X° = @, HAXOAUTh TOYHBIE U
npuoIMKEHHBIE KOpHU TIpH & > 0.

HcciienoBath cBOMCTBA KBAIPAaTHBIX KOPHEU, POBOS

YU CJIOBBIE DKCIIEPUMEHTHI C HCTIOJIB30BAHUEM KAJIBKYJIATOPA
(koMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEH; IPUMEHSTh UX JJIsl IPeoOpa3oBaHus BEIPAKEHUN.
BoInoJHATH Npeodpa3zoBaHMs BbIPAXKEHUI, COAEPKAIINX
KBaJpaTHbIC KOPHU. BbIpaxaTh IepeMEHHBIE U3
reOMETPUYECKUX U Ppuznueckux Gopmyi. Berumeasatb

3HAYEHHUS BBIPAKECHHI, COAEPKAIMX KBAPATHBIE KOPHH,
UCIIOJIB3Ysl MPU HEOOXOAUMOCTH KAJIbKYJIATOP.




Hcnoan3oBars B X0AcC pCIICHUA 3a1a4 3JICMCHTAPHBIC
MMpCACTaBJICHUSA, CBA3AHHBIC C HpI/I6JII/DKéHHI)IMI/I 3HA4YCHUAMHU
BCJINYHH.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU

Yuciia ¥  BBIYMCIICHUA.
CreneHs ¢ 1eaBEIM

CreneHs ¢ OCJIbIM
IIOKAa3aTCIICM.
CTaHI[apTHaH 3aIIuChb

@opmyIMpPOBaThH ONpeieIeHne CTEIEHU C 1EIbIM

IIOKAa3aTCJICM.

[IOKa3aTesaeM IIpeacraBiasiTh 3anmuCh OOJBIINX U MaJIbIX YUCET B
aucna. crangaptHoM Buje. CpaBHMBATD YUCIIA U BEJHYMHbI,
Pa3mepE! 00BeKTOB 3allMCaHHbIE C UCTI0JIb30BaHUEM creneHu 10.
OKPYKarOIIEro Mupa
(OT 57IeMEHTAPHBIX Hcnonb30BaTh 3alMCh YKCEN B CTAHAAPTHOM BUJIE IS
4aCTHL 110 BBIPKEHUS pa3MEPOB 0OBEKTOB, IITUTEIHHOCTU
KOCMUUECKIX IIPOLIECCOB B OKPYIKAIOILIEM MHUPE.
0OBEKTOB), DopMyJIHPOBaATH, 32ANIMCHIBATH B CUMBOJIMYECKO# opme
JIJIUTEIBHOCTD H WUIIOCTPUPOBATH IPUMEPaAMHU CBOWCTBA CTEIECHU C
MPOLIECCOB B LIEJIBIM [10KAa3aTeJIeM.
OKPYKarIIEM MUPE. IIpyMeHATH CBOICTBA CTETIICHU IS TIPeoOpa3oBaHuUs
CBolicTBa CTEEHHA C BBIPAKECHUH, COJIEP>KAINX CTEIIEHU C I[EJIBIM MTOKA3aTeIEM.
[CJIBIM ITOKAa3aTCJICM BbInoJIHATH AefCTBUSA C YHCIIaMH, 3alIUCAHHBIMU B
CTaHJAPTHOM BUJIe (YMHOXKEHUE, JEICHUE, BO3BEJCHUE B
CTCIICHb)
Anrebpandeckue Pacno3HaBaTh KBaJIpaTHbIN TPEXWICH, YCTAHABIUBATH

BbIpakeHUA. KBagpaTHbIi

TPEXUWIEH

KBanparHseiil TpEXUIIEH.

Pasznoxenue
KBaJIpaTHOTO

BO3MOHOCTD €TO pa3JIOKCHUA HAa MHOXKUTCIIHN.

PackiaabiBaTh HAa MHOKHUTEIM KBAJPATHBIN TPEXUJICH C
HEOTPHULATEIbHBIM JTUCKPUMHUHAHTOM




TpEXWIeHa Ha
MHOKUTEIN

AnreOpandeckue
BBIPKCHHUS.

AnreOpaundeckas Jpoob

15

Anrebpanyeckas
npo0b. JlomycTumbie
3HAYCHUS
MIePEMEHHBIX,
BXOJIAIINX B
anreOpanyeckue
BbIpaxkeHus. OCHOBHOE
CBOWCTBO
anreOpanyecKou
npobu. Cokparienue
npobeit. Crnoxxenue,
BBIYUTAHHE,
YMHOXXEHHUE U JICTICHNE
anreOpanyecKux
JTpOoOeH.
[IpeoOpazoBanue
BBIPAKECHUN,
coJiepKaIImx
anredpanyeckue npoodu

3anuceiBaTh areOpanyeckne BeipakeHus. Haxoaurb
00JIaCTh ONPEEICHUS PAIMOHATIBHOTO BBIPAYKEHUSI.
BbINOJIHATH YUCIOBBIC MOJICTAHOBKY U BBIYUCIASATH 3HAUCHUE
JIpoOH, B TOM YHUCJIE C TOMONIBIO KAJIBKYJISATOPA.
@opmMyaMpPoOBaTH OCHOBHOE CBOMCTBO aJireOpandecKkon Jpoou
Y MPUMEHSTH €ro JiJisl peoOpa3oBanus 1pooeii. BLIMOJIHATH
AeidcTBUA C anredbpandeckuMu apoosimMu. [IpumensTs
npeoOpa3oBaHUsl BEIPAKEHUHN JJ1s1 pellieHus 3a/1ad. Beipaxars
nepeMenHble 13 Gopmyn (GU3NYECKUX, TEOMETPUIECKUX,
OTMHCHIBAIOIINX OBITOBBIE CUTYAIIUHN )




YpaBHEHUs U HEPABEHCTBA.
KBazpaTHble ypaBHEHUS

15

KBanparHoe
ypaBHeHue. HenomHoe

KBaAPaTHOC YPAaBHCHUC.

dopmyna KOpHEN
KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHui,
CBOJSILIIUXCSL K
KBaJIpaTHBIM.
[Ipocrerimme
JTpoOHOpaIMOHAIbHBIC
ypaBHEHUS.

Pemienne TEKCTOBBIX
3a4a4 C TOMOIIbBIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacno3naBaTh KBaJpaTHbIC YpaBHEHUS.
3anuceIBaTh (POPMYJTy KOpHEW KBAJAPATHOTO YPaBHEHMUS;

pelaTs KBaJApaTHbIe YPABHEHHUS — IOJIHBIE U HEIIOJIHBIE.
IIpoBoauTh MpocTeiue UCCaeA0BAHU KBaIPATHBIX
YPaBHCHUU.

Pemiars ypaBHeHMs, CBOIAIINAECS K KBaAPaTHBIM, C
MOMOIIIBIO Pe0Opa3oBaHUM U 3aMEHOM NIEPEMEHHOM.
Hao0uaroaath 1 aHAJIUM3UPOBATH CBSA3b MEXKIY KOPHIMU U
Ko3(puIeHTaMu KBaIpaTHOTO YPABHEHHS.
dopmyaupoBath TeopeMy Buera, a Takxke oOpaTHYIO
TEOPEMY, IPUMEHATH 3TH TEOPEMBI IS PEILICHHUS 3a]1a4.
Pemath TekcToBBIE 32/1a4M aNreOpanueckuM CIIOCOOOM:
NEPEXOJIUTh OT CIIOBECHOM (POPMYITMPOBKU yCIOBUS 3a7aun K
anredpandeckoi MoJIeH MyTEM COCTaBJICHUS YPaBHEHUS;
pemaTh COCTABIICHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJbTar.

3HAKOMMTBCS € MCTOPUE pPa3BUTHS aareOpbl




YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI
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JIuneliHO€E ypaBHEHME C
JBYMSI IEPEMEHHBIMH,
ero rpauk, IpuMepsbl
pelIeHns YpaBHEHUN B
LEJIBIX YACIIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUN

Pacno3naBathp JiMHEWHbIE YPABHEHUS C IBYMS IEPEMEHHBIMU.
Crponth rpaduku TUHEHHBIX YpaBHEHUH, B TOM YHUCIIE
HCIO0JIb3YS HM(POBBIE pecypChl.

PazanuaTth napamienabHble U MEPECEKAIOIINECS MPSMbIE T10
WX YpaBHEHUSM.

Pemiath cuctemsl IByX JMHEWHBIX YPABHEHUU C JBYMS
[IEPEMEHHBIMU I0JICTAHOBKOU U CIIOKECHUEM.

C ABYMS IIEPEMEHHBIMU.
IIpumeps! pereHus
CHUCTEM HEJIMHEHHBIX
YPaBHEHUM C ABYMs
IIEPEMEHHBIMHU.
['padpuueckas
UHTEpIIpETaLns
YPaBHEHHUS C ABYyMS
IIEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMH.
Pemenne TekcTOBBIX
3a/1a4 C MOMOUIBIO
CUCTEM YPaBHEHUH

Pemiarb mpocreimme CUCTEMBI, B KOTOPBIX OJHO U3
YPaBHEHUU HE SBIIACTCS JTUHEHHBIM.

IIpuBoauTth rpaguyecKy0 HHTEPIPETALUIO PELICHUS
YPaBHEHMUS C ABYyMs IIEPEMEHHBIMU U CUCTEM YPAaBHEHUN C
JIBYMsI [IEPEMEHHBIMH.

PemiaTh TeKCTOBBIE 3a1aUM AITeOpPaNIECKIM CIIOCOOOM




YpaBHEHUS 1 HEPABEHCTBA.
HepasencTtpa

12

YucnoBble HEPABEHCTBA
Y UX CBOMCTBA.
HepaseHncTBO ¢ ogHOM
TIEPEMEHHOM.
JIuHelinble HEpaBEHCTBA
C OJJHOM NIEPEMEHHOU U
ux pemenue. Cucremsl
JIMHEWHBIX HEPABEHCTB

®opMyJaHpOBaTHL  CBOMCTBA  YKCIOBBIX  HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOM NMPAMOU, NOKA3bIBATH
anreOpanyecKH.

IIpuMeHsATh CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a1a4.
Pemarb nuHeElHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOU,
M300pakaTh perieHNe HEPABCHCTBA HA YHCITIOBOM MPSIMOH.
Pemarhb cucteMbl JIMHEHHBIX HEPABEHCTB, N300paXkaTh
pelIeHrEe CUCTEMBI HEPABEHCTB HAa YHCIIOBOU MPSAMOU

C OHOM IIEPEMEHHOU U
WX pEIICHUE.
N3o06paskenne pernieHus
JIMHENHOTO
HEpPABEHCTBA U UX
CHUCTEM Ha YHCIIOBOM
PSAMON




OyHKINH.
OCHOBHBIE TOHATHS

[Tonsitue pyHKIMY.
OO0mnacTh ornpeneacHus
Y MHOXECTBO
3HaYCHUHN QYHKINH.
Crioco0Obl 3a1aHus
byukui. ['paduk
¢ynkuun. CoiicTBa
byHKIUH, UX
oToOpaxeHue

Ha rpaduxe

Hcnoab3oBaTh QyHKINOHAIBHYIO TEPMUHOJIOTHIO U
CHMBOJIHKY.

BoruncjaaTs 3Hadenust GyHKIWNA, 3aaHHBIX (HOopMyIaMu
(mpu  HEOOXOIMMOCTH  HWCIOJB30BaTh  KaJIbKYJSATOP);
COCTABJISITH TA0JIMIbI 3HAYEHUH QYHKINU.

Crpouts 1o TOYKaAM rpapukM QYHKIUN.
OnuceiBaTh cBOMCTBA (PYHKIIMM Ha OCHOBE €€
rpauyecKoro npeacTaBICHUsI.

Ucnoab3oBaTh GyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U
CHMBOJIHKY.

UccaenoBath npuMepsl rpaduKOB, OTPAKAIOIIUX pEATbHBIC
npouecchl U sBiaeHus. IIpuBoAUTH NPUMePHI POLECCOB U
SIBJICHUHU C 3aJaHHBIMH CBOMCTBAMH.

Hcnonb30BaTh KOMIBIOTEPHBbIE MPOrPAMMBI

JUTsl TIOCTPOEHMS TpaMKOB (PYHKIMN U U3YUYEHHS X CBOMCTB

OyHKIUH.
YucnoBble GyHKINN

UreHne u NOCTPOEHUE
rpadukoB QyHKIIHIA.
[Tpumepsl rpadukoB

HaxoanTts ¢ nomoumbio rpagpuka GyHKINHA 3HAYEHUE OJHOU
Y3 paCCMAaTPUBAEMBIX BEJIMUMH 110 3HAYECHUIO ApYyrou. B
HECJIOKHBIX CITy4asiX BHIPAXKATh (POPMYJIOH 3aBHCUMOCTh




byHKIUH,
OTpaXarolux
peanbHBIC MPOIIECCHI.
OyHKIWH,
OTIMCHIBAIOIIINE MPSIMYIO
1 00paTHYIO
MPOTIOPIIMOHAIIbHBIE
3aBUCUMOCTH, UX
rpaduKu.

I'paduk dynxkmum Yy
=X

dyHKIUK Y = X2,
y=x%

y=v% ¥ =|x|;
rpaduyueckoe perieHue
YPaBHEHUU U CUCTEM
YpPaBHEHUU

MEXy BEIMYNHAMU.
OnucbIBaTh XapakTeEP U3MEHEHUS OHOU BEIUYUHBI B
3aBUCUMOCTH OT U3MEHEHMS IPYToi.

Pacno3naBath Bubl n3ydaeMbix ¢yHkiuii. [loka3siBaTh
CXeMATUYECKH MOJIO)KEHUE HA KOOPAUHATHON MIIOCKOCTH
rpadukoB GyHKIMMA BUaA: Y 2y =x,y=ix, y= | x|
HUcnoab3oBarh dyHkuHOHAIBbHO-TPadHUECKHE
NPEeACTABJICHUSA Ul PELICHUS] U UCCIIEIOBAHUS YPABHEHUMN U
CUCTEM YPaBHECHUM.

I[IpumensTs nudpoBbIe pecypehbl s TOCTPOEHUS TparKoB

dbyHKIUH

[ToBTOpEeHUE 1 00600IICHHE

[ToBTOpEHME OCHOBHBIX
MOHATUU U METOZIOB
KypCcOB 7 U 8 KJIaccCoB,
00001IeHNEe 3HAHHUI

Bri0upaTh, NPUMEHATH, OLIEHMBATH CIIOCOOBI CPABHEHUS
YKCEJI, BBIYUCICHUA, TPeoOpa30BaHU BRIPAKECHHM, PEIIICHHS
YpaBHECHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITOJIHAEMBIX ICHCTBUN U
CaMOITPOBEPKY pe3yiibTaTa BHIYMCICHUM, TPE0Opa30BaHU,
MTOCTPOCHHUM.

Pemiats 3aga4u U3 peajibHOM )KU3HU, IPUMEHATH




MAaTCMAaTUICCKUC 3HAHUS I PCIICHHWA 3a/1a4 U3 JPYTUX
MpcaAMCTOB.

Pemarp TeKCTOBBIE 3aaavdu, CpaBHUBATD, Bblﬁl/lpaTb
CnocoObI peUICHUA 3aJa91

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI PAMME
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9 KVIACC

HaumenoBanue paznena
(Temsl) Kypca

KomnuuectBO
4acoB

OcHOBHOE
coJiepKaHue

OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa}01uﬂxc;1




Uucna v BEIYUCIICHHUS.
JleCTBUTENBHBIC YHCIIA

PanmoHnanbHBIE 4MCIIa,
HUppaOHATHHBIC
YHUCIa, KOHEYHBIE U
OECKOHEUHEBIE
JIECSITUYHBIE Ipoowu.
MHOX€eCTBO
JIEUCTBUTEIBHBIX
YHCel;
JIEHCTBUTENBHBIC YHCIIA
KaK OECKOHEUHEIE
JIECSITUYHEBIE TpoOH.
B3anmHO OmgHO3HAYHOE
COOTBETCTBHE  MEKIY
MHO>KECTBOM
EHCTBUTEIBHBIX YHUCEN
U MHOXECTBOM TOUYEK
KOOPANHATHOMN
npssmor.  CpaBHEHHE
JIEUCTBUTEIBbHBIX
Yyucell,
apupMETHICCKIE

Pa3BuBaTh npeacraBjieHHsl O YUCIAaX: OT MHOYKECTBA
HaTypaJIbHBIX YMCEI JO MHOKECTBA JEHCTBUTEIBHBIX YHACEIL.
O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
JEUCTBUTEIHLHOTO YHCIIa Kak OECKOHEUHOM IEeCSITUUHON
IpoOU, MPUMEHSTh JCCATUYHbBIC TPUOIKEHUS
palMOHANIBHBIX U UppallMOHAIbHBIX yncell. U300paxkars
NEWCTBUTEIBHBIE YUCIIA TOYKAMU KOOPAUHATHOM ITPSAMOM.
3anucbIBaTh, CPABHMBATH U YIIOPAA0YUBATH
JNEHUCTBUTEIIbHBIE YUCIIA.

BBINOJIHATH, cOUeTast yCTHBIE U IMCbMEHHbIE IPUEMBI,
apupmMeTHYeCKHEe AeCTBUA C PALIMOHAIBHBIMHU YHCIIAMM;
HAXOJMTh 3HAYCHMS CTEIICHEH C LIEJIBIMU [1I0KA3aTeIIMU U
KOpHEW; BBIYUCJIATH 3HAUEHUS YUCIIOBBIX BBIPAKEHH.
HoayuyuTs npeacraBjieHHe O 3HAYUMOCTH
JNEWCTBUTEBHBIX YHACEI B PAKTUYECKOU NEATEIIBHOCTH
Yes0BeKa.

AHAJIM3MPOBATh M JeJaThb BbIBOAbI O TOYHOCTH
OpUOIMKEHUsT NEHCTBUTENBHOTO YHCa MPHU pPELICHUH
3aaad.

OKpyriasiTb ACHCTBUTENBHBIE YNCIIA, BBINOJIHATH NPUKUAKY
pe3yJibTaTa BEIYUCICHUM, OLEHKY 3HAYCHUN




JICUCTBUS C
JIEUCTBUTEITLHBIMU
YU CIIaMH.
[Tpubmmxénnoe
3HAYEHHE BEJIUYUHBI,
TOYHOCTh
NPUOJINKEHUS.
OkpyrieHue yuces.
[Ipukuaka u oueHka
pPE3YyIbTATOB
BBIYMCIICHU

YHCJIOBBIX BBIPAKECHUH.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU

YpaBHEHUS 1 HEPABEHCTBA.
YpaBHEHHUS C OJTHOMN
MePEMEHHOU

14

JIuneliHOE ypaBHEHHE.

Pemenne ypaBHeHui,
CBOJISIIINXCS K
JIMHEWHBIM.
KBangpaTHoe
ypaBHeHue. Pemenue
YPaBHEHHU,
CBOJSIINXCS K
KBaJIpaTHBIM.
bukBagpaTHbie
YpaBHEHHS.
[Ipumepsl pemenus
YPaBHEHUU TPEThEN U
YETBEPTOU CTEICHEN

OcBauBaThb, 3aIOMHHATH M NPUMEHATH rpaduyeckue
METOAbI IIpU DPELICHWH YPABHEHUMN, HEPABEHCTB U HX
CUCTEM.

Pacno3naBatsp 1enbie U ApoOHbIe ypaBHeHUs. Pemarth
JMHeHbIe M KBaJpaTHble yPaBHEHHUS, YPaBHEHUS,
CBOJIAIIUECS K HUM, POCTEUIINE TPOOHOPALIMOHATIbHBIE
YpaBHEHUSI.

IIpensnaraTs BO3MOKHBIE CIIOCOOBI PEIIEHUST TEKCTOBBIX
3a/1a4, 00CYKIaTh UX M PelIaTh TEKCTOBBIE 3a1a4n
Pa3HBIMHU CITOCOOAMHU.

3HAKOMUTBHCS ¢ MCTOPUEH PA3BUTUS MaTEMAaTUKH




pa3I0KEHUEM Ha
MHOXXHUTEIN. Pelrlienue

JTPOOHOpAIMOHATBHBIX
YPaBHCHUU.
Pemenne TEKCTOBBIX

3a1a49  anreOpandecKum
METOJIOM




YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHH

14

YpaBHeHUE C  JOByMA
MEPEMEHHBIMU U €r0
rpaduk. Cucrema IBYX
JIMHEWHBIX YPAaBHEHUN C
JIBYMSI TIEPEMEHHBIMU U €€

peuIeHue. Pemenue
CUCTEM [IBYX YpPaBHEHUHU,
OJIHO U3  KOTOPBIX
JMHEWHOE, a Jpyroe —
BTOPOM CTEIICHU.
I'paduueckas

VHTEPIPETALNUS CUCTEMBI
ypaBHEHUI C IByMs

IIEpEMEHHBIMU. Pelienue
TEKCTOBBIX

OcBauBaTh U IPUMEHATH IIPUEMBI PELIECHUS CUCTEMBI
JBYX JINHEMHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPaBHCHUE HE
SABJISICTCSA JINHEUHBIM.

Hcnoan3oBath GyHKIHOHATBHO-TPApUUYECKHE
IIPE/ICTABIICHUS JIJIsl pellleHUs] M UCCJIeI0OBAHNS YPaBHEHUIN
U CUCTEM.

AHAJIM3HPOBATH TEKCTHI 32/1a4, peliaTh UX
anreOpanyeckuM CriocoOOM: MmepexoanTh OT CIOBECHOU
(bOopMyIMPOBKH YCIOBUS 3a/1a4u K anreOpandeckoi MoJieu
MyTEM COCTaBJICHUS CUCTEMbl YPABHCHHI; peliaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHHI; HHTEPIPETHUPOBATD
pe3ynbTar.

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH

3a/1a4 aNreOpandecKum
CII0COOOM




YpaBHEHUS U HEPABEHCTBA.

16

YucioBble

qI/ITaTb, 3alncCbiBaTh, IOHUMAaTb, HHTEPIIPETHPOBATH

HepaseHncrsa HCPABCHCTBA U UX HEPABCHCTBA, UCIIOJIb30BATh CUMBOJIMKY X TCPMUHOJIOTHIO.
cBoiicTBa. JInHelHbIC BeimoaHsaTh 1peoOpa3zoBaHus HEPABEHCTB, HCMOJIb30BATH
HEPaBCHCTBA € OHON | 11y1g npeoGpa3oBanmst CBOMCTBA YUCIOBBIX HEPABEHCTB.
IIEPEMEHHON U UX .

P Pacno3HaBaTh JIMHEHHBIE U KBAIpaTHbIC HEPABEHCTBA.
pemenue. CUCTEMBI . .

. PemaTe MHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX
JIMHENHBIX
. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAOIINX

HEPaBEHCTB C OJHOMU
MePEMEHHO H 11X KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
pelleHHe. MOJIYYECHHBIE PEILICHMUS.
KBaaparHble MN300pakaTh perieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB
HEpaBEHCTBA U UX Ha YKCJIOBOM NPSMOM, 3alIUCHIBATH PELICHKUE C IOMOILBIO
peuieHue. CHUMBOJIOB.
['papuueckas Pemarsb KBagpaTHbIE HEPABEHCTBA, UCTIONB3Ys rpaduueckue
WHTEpIpETALNS IIPEICTABIICHHUS.
HCPABCHCTB U CUCTEM OcBauBaTh U NIPMMEHATH HEPABEHCTBA NPU PELICHUU
HEPABCHCTB C IByMs Pa3IMYHBIX 33/1a4, B TOM YUCJIE TPAKTUKOOPUEHTUPOBAHHBIX
NIEPEMEHHBIMU

Oynkuuu 16 KBaaparinanast Pacno3naBartsb BU/IbI U3y4aeMbIX (byHKLHNI;
dyHKUWs, eé rpaduk 1 | WTIOCTPHPOBATH cXeMaTH4YecKH, 00BSCHATH

coiictBa. [lapabomna,
KOOPJIMHATHI BEPIITMHBI
napaboJbl, OCh

pacrojoXeH1e Ha KOOPAMHATHOMN TIOCKOCTH IpadukoB K
Gynkumii Buga: y =kx, y =kx +b,y=_,y=x?
X




CUMMETPHUH NapaloJIbl.

['paduku QyHKINA:
y=kx, y=kx +
b,

k
y=— X
y=x,y=
X3,y

:\/E’

y=lx|

y = Xy =vx, y = | x| B3aBUCHUMOCTH OT 3HAUCHUU

K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.

Pacno3naBarp KBaJpaTuyHyro (pyHKLIHIO 1O (dopMyIe.
IIpuBoauTh npuMepbl KBAJAPATUYHBIX 3aBUCUMOCTEU

U3 PEabHOM XKU3HU, PU3UKU, T€OMETpUU. BBIABAATH U
00001maTh  OCOOEHHOCTH  rpaduka  KBaApaTUYHOU
ynxnum y = ax? + bx + c.

Crpouth ¥ M300paxkaTh CcXeMATHYECKH Tpaduxu
KBaJIpaTHUHBIX (DYHKIWH, 3aJaHHBIX opMylTaMu BUga Y =
ax,y=ax?+q,y=a(x+p)3 y=ax®+bx+c.
AHAJIM3MPOBATH U NPHMEHATH CBOMCTBA H3yYEHHBIX
GYHKIUHI 7151 ©X TOCTPOEHUS, B TOM YHCJIE C MTOMOIIBIO
IU(POBBIX PECYPCOB




Yuc1oBbIE
OCJIEAOBATEILHOCTH
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IToHsTHE YKCIIOBOM
MOCJIEA0BATEIBbHOCTH.
3ananue
ITOCJIEN0BATENBHOCTH
PEKYPPEHTHON
dbopmyioit u popmyoit
N-ro 4ieHa.
Apudmernueckas u
reoMeTpUYeCcKast
IIPOTPECCHU.
@opmyJibl N-To YJIeHa
apuPpMETHIECKON U
r€OMETPUYECKOU

OcBauBaTh U NPUMEHATH UHICKCHBIC 0003HAYECHUS,
CTPOUTH pPeveBble BHICKA3BIBAHMS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOM C TTOHSITHUEM
MOCJICOBATEIILHOCTH.

AHajau3upoBath GopMyy N-ro 4ieHa
MOCJIEA0BATEILHOCTH UIN PEKYPPEHTHYIO (OPMYITy H
BBIYMCJIATD YICHBI OCJICI0BATESIILHOCTEH, 3aJaHHBIX
STUMH (POPMYJIAMH.

YcraHaBiauBaTh  3aKOHOMEPHOCTbL B TIOCTPOEHHUM
MOCJIEIOBATEILHOCTH, €CJIM BBIITUCAHBI MIEPBBIE HECKOJBKO
€€ 4JICHOB.

Pacno3naBaTh apudMeTHUECKYIO U T€OMETPHUECKYIO
IIPOrPECCUU MPH Pa3HbIX CIIOCO0aX 3aaHusl.




MIPOTPECCHI, CYMMBI
MIEPBBIX N YJIECHOB.
N300pakeHne 4IeHOB
apuPMETHICCKON U
r€OMETPUYECKOU
MPOTPECCUN TOUKAMHU
Ha KOOPJAMHATHOU
TIOCKOCTH. JIMHENHBIN
Y OKCIIOHECHIMAJIbHBIN
pOCT.

CnoxHbie IIPOLCHTLI

PemaTph 3amauu ¢ ucnosib3oBaHueM (popmys N-ro ueHa
apu(pMETUYECKON U FeOMETPUUECKON MPOTPECCUi, CyMMBI
MEPBBIX N YJICHOB.

MN300pakaTh WIeHBI TOCIEAOBATEILHOCTA TOUKAMH HA
KOOPJUHATHOM TTIOCKOCTH.

PaccmaTrpuBath npuMepsbl NPOLECCOB U SIBJICHUH U3
pEaAIbHOM KU3HU, WIUTIOCTPUPYIOIIUE U3BMEHEHUE B
apu(pmMeTryecKoil mporpeccuu, B TeOMETPUYECKOM
MPOTPECCUH; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

Pemiats 3aga4u, CBsI3aHHBIE C YUCIOBBIMU
ITOCJIEA0BATEIBHOCTSMH, B TOM YHCJIE 3a7a491 U3 PEATBHON
’KU3HU C UCTIOJIH30BaHNEM ITU(PPOBBIX TEXHOJIOTHIA

(271eKTPOHHBIX Ta0JIUL, TPapUUECKOro KaabKyJIaTOpa  T.I1.).
PemaTh 33aa4n Ha CI0KHBIE MPOLEHTHI, B TOM YHUCIIE 3a/1a41
U3 peajbHOM NMPAKTUKY (C UCTIOJIb30BAHUEM KaIbKYJISATOPA).
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS MAaTEMATHKU




[loBTOpEeHUe, 06001ICHE,
cHCTEeMaTH3aIs 3HaHUH
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Yucaa u

BbIYHCJIeHNS (3aIUCh,
CpaBHEHHUE, ICUCTBUS C
JEWCTBUTEIbHBIMU

YU CIIAMH, YUCIIOBASI
psiMasi; TPOLICHTHI,

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
oTepalfy HaJl MHOXKECTBAaMH; HCI0JIb30BaTh rpaduiecKoe
IIPEICTABICHUE MHOXKECTB JUIsl OIMCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHNUH 3334 U3 IPYTUX
y4€OHBIX MPEAMETOB.

AKTyaJIM3UpPOBAaTHL TEPMHHOJIOTHIO M  OCHOBHbIE

OTHOLICHMA, AEHCTBUS, CBA3aHHbIC ¢ YMCJIAMM: HATYPAJIbHOE YHUCIIO,
Hponopnny, IIPOCTOE U COCTAaBHOE YUCIIA, IEITUMOCTh HATYPAIBHBIX
OKpYTJICHHE, YHUCE, IPU3HAKUA JEIIMMOCTH, 1[€JI0€ YUCII0, MOAYJIb YHCIIA,
NPUOIIHIKEHHE, O0OBIKHOBEHHASI U IECSITUYHAS IPOOU, CTaHIapTHBIN BU/T
OLICHKa, PCHICHUC  lyycna, apudmeTuyeckuii KBaJpaTHBIA KOPEHb.
TEKCTOBBIX 3a71a4 N
BbINOJHATH 1eCTBUS, CDABHUBATH U YIIOPS10YUBATH
apu(pMETHIECKUM . .
YHCIIa, IMPEICTABIATh YUCIIA HA KOOPAUHATHOM MPSIMOW,
croco0Oom)

OKPYIJISITh YHCIIA; BHINOJHATH NPUKU/KY U OLIEHKY
pe3yJibTaTa BEIYMCIICHUM.

PemiaTh TeKCTOBBIE 3aJa4M ApPUPMETHICCKUM CIIOCOOOM.
PemiaTh nmpakTHYeCKHE 3aJa4d, COJCp)KaIlhe IPOICHTHI,
JIOJIA, 4YacTH, BBIPAKAIOIINE 3aBUCHUMOCTU: CKOPOCTh —
BpEMs — PacCTOSIHME,  II€HA — KOJMYECTBO — CTOMMOCTH,
00bEM  paboThl — BpeMs — MPOU3BOAUTEIHHOCTh  Tpy/a.
Pa3oupartsp peanbHbIC KU3HCHHBIE CUTYaIlWH,
(opMyIMPOBaTh UX Ha S3BIKE MATEMATUKH,

HAXO0/JIUTb PCIICHUC, IIPHUMCHIA MaTeMaTHYECCKUM armapar,




HHTEPIPETHPOBATH PE3yJIbTaT

AJiredOpanveckue
BbIPasKeHUS

(mpeobpa3zoBaHme
anreOpandecKux
BBIPKCHUMH,
JOITyCTUMBbIE

3HAYECHUS)

OnepupoBathb NOHATUSAAMM: CTETICHb C LEIBIM MOKA3aTENEM,
apu(pMeTUYECKUN KBAJPATHBIA KOPEHb, MHOTOYJICH,
anreOpandeckast poOb, TOKIAESCTBO.

BbINOJHATH 0CHOBHBbIE I€MCTBHS: BBINOJHATH PACUETHI 110
dbopmymnam, mpeoOpa3oBBIBATH IEIIbIE, TPOOHOPAIIMOHATILHBIC
BBIPAKEHUS U BBIPAKEHUS C KOPHSIMU, PEATU30BbIBATH
PA3JI0)KEHNE MHOTOUYJIEHA HA MHOXKUTEJIM, B TOM YHCJIE C
WCIIOJIb30BaHUEM (HOPMYJT pa3HOCTH KBAJIPAaTOB U KBaJpaTa
CYMMBI M pa3HOCTH; HAXOUTh




JIOTTYCTUMBbIE 3HaYEHUS IEPEMEHHBIX IS
JTpOOHOPAIIMOHATBHBIX BBIPAKEHUM, KOPHEH.

MopeanpoBath ¢ IOMOIIBIO (GOPMYIT pealibHbIE MPOLIECCH U
SABJICHUS

DOyHKIUU
(mocTpoeHue, CBOMCTBA
U3YYEHHBIX (DYHKIIHIA;
rpaduueckoe pereHue
YPaBHEHUM U UX
CUCTEM)

OnepupoBath NOHATUAMM: QYHKIUS, TpaPUK QYHKIUH,
HYJU (QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH BO3pACTaHUs, YObIBAHMS, HAMOOJBIIIEE U
HauMEHbIlIee 3HaYCHUS PYHKIINU.

AHaIM3MpPOBATh, CPAaBHUBATb, O0CYXKJATh CBOIICTBA

(yHKUHA, CTPOUTH UX TpadUKy.

OnepupoBaTh NOHATHUAMM: TIPSIMask IPOTIOPITUOHATIEHOCTD,
oOpaTHasi IpPOMOPIIMOHATILHOCTb, TUHEHHAsT (DYHKITHS,
KBaJpaTuyHas QyHKIMs, mapadoia, runepooa.
HUcnoab3oBaTh rpapuku 1151 ONPEAEICHNUS CBOKUCTB,
MPOLIECCOB U 3aBUCUMOCTEM, JIJIsl peIICHUs 3a/1a4 U3 IPYrux
y4eOHBIX MPEAMETOB U pPeabHOMN )KU3HU; MOAEJIMPOBATH C
NOMOUIbIO TPaUKOB peabHbIE MIPOLECCHI U SBICHMUS.
BoipaxkaTh popmMys1aMu 3aBUCUMOCTH MEXY BEJIMYMHAMU

OBILEE KOJIMYECTBO
YACOB 11O ITPOI'PAMME
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OEJEPAJIBHASA PABOYAA  HPOI'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eoMeTpust Kak OMH W3 OCHOBHBIX PA3JI€JIOB IIKOJbHOW MAaTEMAaTHKH, UMEIOIINN
CBOEH IeNbl0 00€CTeunTh M3y4YeHHE CBOMCTB M pa3MepoB (puUryp, ux OTHOIICHUHN U
B3aMMHOE pPAacCIOJIOKEHHE, OMUPAETCS Ha JIOTHYECKYI0, J0Ka3aTeNbHYI0 JMHUIO.
[leHHOCTh W3y4YEHMsS] TEOMETPUUM Ha YPOBHE OCHOBHOIO 0OIero oOpa3oBaHUs
3aKJII0YaeTcss B TOM, 4YTO OOYyYalolMWCs YYUTCS MPOBOJUTH JIOKA3aTEJbHbIC
pacCcyX IeHus, CTPOUTHh JIOTUYECKHE YMO3aKJIIOYEHUs, JIOKa3blBaTh HWCTHUHHbBIC
YTBEPKIEHUS U CTPOUTHh KOHTPHOPUMEPHI K JIOKHBIM, IMPOBOJUTH PACCYKACHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOMCTBAa OT TMPHU3HAKOB, (HOPMYJIHpPOBAThH OOpaTHBIC
YTBEPKICHUS.

BTOpoii LEHHOCTBIO W3Y4YEHHsS] TEOMETPUM SBISETCA MCIOJB30BAHUE €€ KaK
WHCTPYMEHTAa MpPH PEHICHUH KaK MaTeMaTH4YeCKHX, TaK M TMPaKTUYECKUX 3ajad,
BCTPEYAIONINXCS B peaabHOM Ku3HU. OOydaromMiics TOKEH HAyYUThCS OINPEACNIUTh
reOMETPUYECKYI0 (DUTypy, OMHCATh CIOBAMU JAHHBIM 4YepTEX WIM PUCYHOK, HaWTU
IJIOLIAAb 3€MENBHOIO0 y4acTKa, PacCUUTaTb HEOOXOAMMYIO JUIMHY OINTOBOJOKOHHOIO
kabeyst unu TpeOyeMble pa3Mepbl rapaxa jis aBTOMOOWJIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUHCIMTENbHAS JIMHUS B WU3ydeHUU TeoMmeTpuu. [lpum pemiennn 3amgad
MPAKTUYECKOTO XapakTepa OOyYarOIIMICS YYUTCS CTPOUTH MaTeMaTHUYECKHEe MOJCNN
peaNbHBIX )KU3HEHHBIX CUTYallUid, MPOBOJAUTH BHIYUCIICHUS U OLEHUBATh aJ€KBATHOCTh
MOJIYYEHHOTO pe3yJibTaTa.

KpaiiHe BaxkHO TOMUEPKMBATH CBSI3M TEOMETPUU C JPYTUMHU  yUCOHBIMU
npeIMeTaMi, MOTHBHPOBATh HCIIONB30BaTh OMpPENENIECHUs T€OMETPUYECKUX (Uryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHHUE TOJTYYEHHBIX YMEHHUI B (PU3HMKE M TEXHUKE.
Ot cBA3uW Haubojee sApKo BUAHBI B TeMax «Bekropwl», «TpuroHomerpuueckue
cooTHolIeHus», «Metoa koopauHaT» u «Teopema [Tudaropar.

VYuebnniii kypc «l'eomeTpusi» BKIIOYACT CJIACAYIOMIUE OCHOBHBIC pa3eiibl
coaepxkanusi:  «l'eomerpuueckue GuUrypl U UX  CBOWMCTBa», «VI3MepeHue
r€OMETPUYECKUX BEIMYMUHY», «JleKapTOBbI KOOpPAMHATHI Ha IUIOCKOCTH», «BekTopbi»,
«JIBmxkenus miockoctny, «IIpeodpazoBanus mogo00us».

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX JMJII M3Yy4YEeHHA Yy4eOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B Helelw), B 8 kinacce — 68
yacoB (2 Jaca B HeJlent0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).
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COAEPXKXAHUE OBYUEHUA
7 KIIACC

HavansHble moHATHS reoMmeTpuu. Touka, npsMas, OTPE30K, Jyd. YTrou. Bunuel
yrioB. BeprukansHple U CMEXHBIE yIubl. buccektpuca yrima.  Jlomanasg,
MHOTOYTOJIBHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOICTBa OceBOW cumMmeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE ITIOCTPOCHHUSI C NTOMOIIBIO LIUPKYJISA U JMHEWKU. TpeyronsHuk. BeicoTa,
MeJuaHa, OMCCEKTpHCa, UX CBOICTBA.

PaBHOOEIpeHHBIN 51 PaBHOCTOPOHHUM TPEYTOJIbHUKHU. Hepasencrtso

TPEYTOJIbHUKA.

CBoiicTBa M TNpU3HAKK PaBHOOENPEHHOro TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONMCTBA M TNpPU3HAKU NApPAUIECIBHBIX NpsMbIX. CyMma YIiOB TPEYTrOJIbHHUKA.
Bremnue yriibl TpeyrojapHuKa.

IIpsMoyrosbHbIE  TpeyrodpHUK.  CBOMCTBO  MEIHWaHbl  NPSAMOYTOJIBHOTO
TPEYrOJIbHUKA, NMPOBEAEHHOW K TUNoOTeHy3e. lIpu3Haku paBeHCTBAa NPSIMOYIOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTOIbHBINA TPEYTOIBHUK C yTioM B 30°.

HepaBencTBa B reoMerpuu: HEPAaBEHCTBO TPEYTOJIbBHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OojblieM Yyrie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
[lepneHauKyIISp U HAKJIOHHAS.

I'eomeTpuueckoe MecTo Touek. buccekTpuca yria U cepequHHbBIA NEPIEHAUKYIISP
K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUYEK.

OKpy>XHOCTb M KpYyT, XOpAa U MaMeTp, UX CBOKCTBA. B3auMHOE pacnosiokeHHe
OKpYXKHOCTM M mnpsmoil. KacartenbHas M cekymas K OKpPYXHOCTH. OKpYXKHOCTb,
BIIMCAHHAs B YroJl. BiMcaHHast 1 onvcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronpHuku. Ilapammemorpamm, €ro npu3Haku U CBOMCTBA. YacTHble
Clly4au TapajuiejorpaMMoB (TIPSIMOYTOJIHUK, pOMO, KBajapaT), WX TMPU3HAKA U
cBoiicTBa. Tpanernusi, paBHOOOKast Tparnenus, €€ CBocTBa U mpu3Haku. [IpsismoyronsHas
Tpanenus.

Meron yasoenuss menmanbl. LleHTpanbHas cummerpus. Teopema Paneca u
TEOpPEMa O IPOIOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYToJibHUKA U Tpanenuu. LlenTp macc TpeyrojabHuKa.
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[Togo6ue TpeyronpbHUKOB, Kodbdumment momodus. IlpusHaku momOOUs
TpeyrojabHUKOB. [IpumMeHeHne mogo0ust Mpu perieHnH MPaKTHIECKUX 3a/1ad.

CpoiicTBa mmomaze reoMmerpuueckux Quryp. Dopmynbl IS IUIOMAAH
TpeyrojbHHKa, Mapamienorpamma, pomba u Tpamneuuu. OTHOIIEHHE TUIoHIaIeH
oA00HBIX GUTYP.

Beruncnenue Tutomanei TPEyroJdbHHKOB W MHOTOYTOJBHHUKOB Ha KIIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemieHHH
IPAKTHYECKHX 3ajad.

CuHyC, KOCHHYC, TaHTE€HC OCTPOTO yIia NPSIMOYTOJbHOTO TpPEYroJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TPUrOHOMETpUYECKHE (PYHKIIMH YTJIOB B
30°, 45° u 60°.

Brmcannbie U 1eHTpajdbHBIC YIIBI, YTOJI MEXAY KacaTeIbHOW M XOPIAOW. YTIIbI
MEXKIy XOpIaMd U CeKyIIMMH. BrHcaHHbIE W ONHCaHHBIE YETHIPEXYTOIHHHUKH.
B3aumHoe pacnonoxkenue naByx OkpyxkHocted. Kacanue okxpyxHocred. OOmue
KacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, tanrerc yriioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. POPMYIIbI IPUBEACHUS.

Pemienne TtpeyronpHukoB. TeopemMa KOCHHYCOB M TeopeMa CUHYCOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 NpoOU3BEACHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYILHX, TeOpeMa O KBaIparTe KacaTeJIbHOM.

BekTop, nnuHa (MOIyJib) BEKTOpA, COHAMPABICHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIIpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALIMU
HaJl BEKTOpamu. Pa3iioxkeHnne BEKTopa 10 AByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnuuatel Bektopa. CKalsipHOE NPOWU3BEAEHUE BEKTOPOB, NPHUMEHEHHE IS
HAaxO0JIECHUS JUIMH U YTJIOB.

JIlekapTOBbl KOOPAWHATHI HA IUIOCKOCTHU. YPAaBHEHHUs INPSIMOM U OKPYKHOCTH B
KOOpPAMHATAX, IIEPECEYEHHUE OKPYKHOCTEW M IMpsAMBIX. MeTox KOOpAMHAT W €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTIOYrOJIBHUKH. [lmvMHa OKpykHOCTH. I'pamycHas u paguaHHas
Mepa yTila, BBIYMCIEHUE UIMH AYT OKpYyKHOCTeH. Ilnomans kpyra, ceKkrTopa, CerMeHra.

JIBUKEHHUsS IUIOCKOCTM UM BHYTPEHHHE CHUMMETpUH (Guryp (3seMeHTapHbIe
npeactasienus). [lapannensubiii nepenoc. [loBopor.
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IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yJIbTAaThl OCBOSHHUS NPOTPAaMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 7 KJacce:

Pacmo3HaBaTh M3ydeHHBIE TeOMETpHUECKHE (UTYPHI, OMPEACTATh WX B3aUMHOE
pacrojokeHue, M300pakaTh T'C€OMETPUYECKHUE (QUTYPBI, BBIMNOJHITh YEPTEKH IO
YCIIOBUIO 3a7iaud. M3MepsTh JIMHEWHBbIC W YIJIOBBIE BEIWYMHBIL. Pemars 3agaum  Ha
BBIUMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OLICHKY JIMHEHHBIX W YTJOBBIX BEJIMYMH MPEIMETOB B peaIbHOMN
JKU3HHU, pa3MEepoB MPUPOAHBIX 00BEKTOB. Paszmuuarh pa3Mepbl 3THX OOBEKTOB IO
MOPSJIKY BEJTUYHHBI.

CTpouTh 4epTEekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCA MPU3HAKAMHU PABEHCTBA TPEYTOJIbHUKOB, UCMOJIb30BaTh MPU3HAKHU U
CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOMUTE JIOTHUYECKME PACCYXKICHUS C MCIHOJIb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

[lonb30BaTbCsl  MpU3HAKAMU  PABEHCTBA  IPAMOYTOJIBHBIX  TPEYrOJIBHUKOB,
CBOMCTBOM MEIMAaHbI, IIPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pEUICHUHU TEOMETPUYECKUX 3a/1a4.

OnpenensaTh mapauieIbHOCTh MPSMBIX C ITOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT C
HUMHU cekymas. Onpeaensith MNapayIeIbHOCTh MPSIMBIX C TOMOIIBI0 PAaBEHCTBA
PAcCTOSHUM OT TOYEK OJHOM NPSAMOM JO TOYEK APYTOU MPSAMOM.

Pemiats 3ajaun Ha kieTyaTtoi Oymare.

[TpoBOAUTH BBHIYMCIEHUS U HAXOIUTh YUCIOBBIE U OYKBEHHBIC 3HAYEHUS YIJIOB B
FEOMETPUUYECKUX 3aJa4aX C HCIOJb30BAHUEM CYMMBI VYIJIOB TPEYrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX IpU MEPECEUCHUHU JIBYX
MapajuIeIbHBIX MPSMBIX CEKylleW. Pemare npakTudyeckue 3aJadud Ha HAXOXKIACHUE
YIJIOB.

Bnamers mnoHATHEM T€OMETPUYECKOTO MECTA TOYEK. YMETh ONPENCITh
OWCCEKTPHUCY yIJla U CEePEAUHHBIA TMEPIEHIUKYISIP K OTPE3KYy KaK T€OMETPUYECKUE
MeCTa TOYEK.

DopMyJIMPOBATh OMNPEACICHUS OKPYKHOCTU U Kpyra, XOpAbl W JIHaMeTpa
OKPY)KHOCTH, MOJIb30BATHCS MX CBOMCTBAMH. YMETh NMPUMEHATH 3TU CBOMCTBA IIPU
pEIICHUN 3a/1a4.

Bnamerp mnoHATMEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETH
HaxomuTh €€ 1eHTp. I[lomb3oBaThes (dakTamMu O TOM, YTO OHCCEKTPHUCH YIJIOB
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TPEYTrOJbHHUKA IIEPECEKAIOTCA B OJHOM TOYKE, M O TOM, 4YTO CEpPEAUHHBIE
NIEPIIECHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOYKE.

Biagere NOHATHEM KacaTelNbHOW K OKPY)KHOCTH, IIOJIB30BAThCS TEOPEMOM O
NEPIEHANKYJIIPHOCTH KacaTeIbHOU U paanyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

[Tonp30BaTbCAd MPOCTEUIIMMHU T'E€OMETPUYECKMMH HEPABEHCTBAMM, MOHUMATh HX
IPAKTUYECKUNA CMBICIL.

IIpoBOINTE OCHOBHBIE T'€OMETPUYECKHE IIOCTPOCHHS C IOMOIIBIO LUPKYJIS H
JIMHENKHU.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHWS MPOTPAaMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 8 KJacce:

Pacnio3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, M0JIb30BAThCS
UX CBOMCTBaMU NPH PEIIEHUH T€OMETPUUECKUX 3a]au.

[IpuMeHsTh CBOMCTBA TOUKU MEPECEUEHUSI MENAaH TPEYroJbHUKA (LIEHTpa Macc) B
penieHnu 3a1ay.

Brnaners moHATHEM CpelHEN JTMHUM TPEYTrOJIbHUKA M TpaneluuH, TPUMEHSITh HX
CBOMCTBa NP PEIICHUM IeoMeTpuueckux 3anad. Ilonb3oBaTecsa Teopemoit daneca u
TEOPEMOM O POMOPLMOHATBHBIX OTPE3KaX, IPUMEHATh UX JJIS PELIECHUS MPAKTUYECKUX
3a/1a4.

[IpuMeHATh TpU3HAKH TOJO0OMS TPEYTrOJbHUKOB B PEIIEHUH T'€OMETPUUYECKUX
3a/1a4.

[Tonp3oBaTbes  Teopemoit Iludaropa st pemieHUs TEeOMETPUYECKUX |
npakTUYecKux 3agady. CTpOUTh MaTEMaTUYECKYH0 MOJENIb B MPAaKTUYECKHUX 3ajayax,
CaMOCTOSITEJIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

BiiageTs NOHATUSAMEU CHHYCa, KOCUHYCA U TAHT€HCA OCTPOTO yIjia NpSAMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCSl ATUMU NOHATHSIMU JJIs PELICHMS] PAKTUUYECKUX 3a/1a4.

Beruucnare  (pa3ivuHbIMU - CIIOCOOAMU) TUIOIIAAb TPEYrojdbHUKA W IUIOMIATU
MHOTOYTONBHBIX (QUryp (MOJIB3YsICh, I/Ie HEOOXOAMMO, KaJdbKyIsTopoMm). [IpumeHsaTh
MOJIyYeHHbIE YMEHUS B IPAKTUYECKUX 3a/layax.

Bnanets MOHATUSIMU BIMCAHHOTO W LIEHTPAIBHOTO YTiia, UCIOJb30BATh TEOPEMBI
0 BIIMCAHHBIX YTJIax, yriax MeXay XopAamu (CEKyIIMMH) U yTiie MeXay KacaTeJbHOU U
XOpJOM MPH PEIICHUN TEOMETPUUYECKUX 3a/1ay.

Bragete MNOHATHEM ONMCAHHOIO YETBIPEXYIOJIbHHKA, IPUMEHSATH CBOMCTBA
OMNMCAHHOTO YEThIPEXYTOJIbHUKA ITPU PEILIEHUH 3a/1a4.

[IpuMeHsTh NoMy4YeHHbIE 3HAaHUSI HA TPAKTUKE — CTPOUTHh MaTEMaTHUYECKUE MOJIETTN
JUISL 337a4 PEANTbHOW MU3HM U IPOBOJUTH COOTBETCTBYIOIIME BBIYUCIECHHUS  C
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OpUMEHEHHEM Tono0us Y  TPUTOHOMETpHH  (MOJIB3YACh, TN€  HEO0OXOIUMO,
KAJIBKYJISITOPOM).

[IpeameTHBIC pE3yIbTAaThl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHITY
oOydeHus B 9 Kjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTHh C MX MOMOIIBIO
pa3IuYHbIE AJIEMEHTHl NPSIMOYIOJBHOTO TPEYrOJbHUKA («PEIIEHUE MPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxonuTe (¢ NOMOIIbIO KaNbKYyJIsATOpA) JUIMHBI M yIJbl IS
HETa0JIMYHBIX 3HAYECHUU.

[Tonb3oBaTbea (QopMysiaMH MPUBEACHHS M OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJIECTBOM JUIsl HAXOXACHUS COOTHOIIEHHH MEXKIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcrnons30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB [UISl HAXOXICHUS Pa3IUYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY), IPUMEHATh UX NP PEIICHUU
reOMETPUYECKUX 3a]ay.

Bnagers moHsTHSMU TpeoOpazoBaHUS MOJMOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Quryp. Ilonp3zoBaThCcs cBOMCTBaAMH NOJ00US MPOU3BOJIBHBIX (UIYDP, YMETh
BBIUHCIIATh JJMHBI M HAXOOUTh YIibl y NOoA0OHBIX ¢uryp. IlpumensTs cBolicTBa
nos00Msl B MPAKTUYECKUX 3a/adax. YMeTh NMPUBOAUTH MPUMEPHI NOJO0OHBIX (UTYyp B
OKpY’KalollleM MUpE.

ITonb30BaTbcd TeEOpeMamMu O IPOM3BEIECHHUU OTPE3KOB XOpA, O IPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOPAMHM, IOHUMATh UX T€OMETPUUYECKUA U (PU3UYECKHUIN CMBICT,
OPUMEHATh MX B PEIICHUHM TE€OMETPUYECKUX U (u3nueckux 3anad. I[lpumeHsTsb
CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB ISl HAXOXKICHHUS IJTUH U YTJIOB.

ITonp30BaTbCd METOIOM KOOPAMHAT HA IUIOCKOCTH, IMPUMEHATH €r0 B PEIICHHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a7ad.

Bragets NOHATHSIMU MPAaBUIBHOIO MHOTOYTOJIbHUKA, AJIMHBI OKPY>KHOCTH, JJIUHBI
YT OKPY>KHOCTH M PaJWaHHON MEphl YIUIa, YMETh BBIYMCIATH IUIOIIAb KPYra U €ro
yacteil. [[puMeHsTh MoJy4YeHHbIE YMEHHS B MPAKTUYECKUX 3a7a4dax.

Haxonute ocu (MaM UEHTpbl) CUMMETpUU (UTYp, TPUMEHATH JIBHXKCHHS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMeHsTh NoMy4YeHHbIE 3HAaHUSI HA TPAKTUKE — CTPOUTHh MaTEMaTHUYECKUE MOJIETTN
JUIsL 337a4 peaNbHOW YKU3HM U TMPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHUS  C
OPUMEHEHHEM TMOA00US M TPUTOHOMETpUYECKUX (yHKUUN (MONb3ysach, TIe
HE0O0XO0IMMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHE 7 KJIACC

HanmMeHoBaHue pasiena  KoquuecTBo OCHOBHOE OcHOBHBIE BUBI ACATEILHOCTH 00yUYaIOIIUXCS
(Tembl) Kypca 4acoB coJiepxKaHue
[Ipocrenimme 14 [Ipocrerimme DopMyJIMPOBATH OCHOBHBIC TTOHITHS U ONIPEICIICHHUS.
reoMeTpuueckue GUrypsl u FEOMETPUYECKUE Pacno3HaBaTh M3y4eHHbIEC T€OMETPUUECKUE (PUTYPHI,
MX cBOMcCTBa. M3mepenue OOBEKTHI. onpenessTh UX B3aUMHOE PACIIOJIOKEHHUE, BBHINOJIHATH
reOMETPUUYCCKUX BEITUUUH MuoroyrosbHuK, 4epTEX 110 YCIOBHIO 3a/1a9H.

nomaHass. CMeXHBIE U o
HpOBOI[I/ITb IMPOCTCUIINC ITIOCTPOCHUS C IIOMOIIBIO TUPKYJILA U

BEPTHUKAJIBHBIE YTJIbI.

JIMHEUKH.
Pabora ¢ o
. N3MepATH JIMHEWHBIC U YTJIOBbIE BETUUYUHBI TEOMETPUUYECKUX U
MPOCTEUIINMHA
MPaKTHYECKUX OOBEKTOB.
YepTEeKAMU.

V3MepeHHe THHEHHBIX H Onpenensith «Ha r71a3» pa3Mepbl PeaAIbHBIX 00HEKTOB,

YIJIOBBIX BEJTUYHH, MMpPOBOJIUTH FPY6YIO OLCHKY HUX pasMCpPOB.

BBIYMCIIEHHE OTpe3KkoB 1 | PelaTh 331241 Ha BEIYUCIICHHE AIMH OTPE3KOB U BEINYHH
YTJIOB YIJIOB.

PemaTh 3a1aun Ha B3aUMHOE PACIIONIOAKEHUE TEOMETPUUECKUX
duryp.

IIpoBoauth KiacCU(UKALUIO VYIJIOB, BBIYMCJIATH
JVMHEMHBIE W YIVIOBBIE BEIIMYUHBI, IPOBOAUTH

HEO0OXOIUMbIE J0Ka3aTeabHbIe paccykJIeHus.
3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPUU

22

TpeyronbHuKN [TonsaTHE O paBHBIX Pacno3HaBaTrp napbel paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX

TPEYTrOJIbHUKAX U yepTexkax (C yka3aHHeM IMPU3HAKOB).




MIEpPBUYHBIC
MIPEJCTABIICHHUS O
paBHbIX Qurypax. Tpu
MIpU3HAaKa PaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€TMaHBI
IPSIMOYTOJIBHOTO
TPEYTrOJIbHHKA,
MPOBENEHHON K
TUIIOTEHY3E.
PaBHOOepeHHbIE U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.
Hepasencrea B
re€OMETPUH.
IIpssMOyTronbHbIN
TPEYTOJIBHUK C YTJIOM
B 300

BoiBoaAUTH clieIcTBUS (PAaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB. MOpPMYJIMPOBATH
ONpEIEIEHUS: OCTPOYTOJIBHOTO, TYIIOYTOJIBHOTO,
PSIMOYTOJILHOTO, PABHOOEIPEHHOTO, PABHOCTOPOHHETO
TPEYTrOJIbHUKOB; OMCCEKTPHUCHI, BRICOTHI, MEIUAHBI
TPEYTOJIbHUKA; CEPENUHHOIO MTEPIEHANKYIISIPA OTPE3KA;
NEPUMETPA TPEYTOJIbHUKA.

®opMyIMpPOBaTh CBOICTBA U MPU3HAKH PABHOOEIPEHHOTO
TPEYroJIbHUKA.

Crpours depTexu, pemiaTb 3aJ4a44 C  IOMOIIBIO
HaXO0>XJICHUS] PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH MPU3HAKKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJbHUKOB B 3aJa4ax.

Hcnoan3oBath 1HUPPOBBIE peCypchl AJAsl HCCIAEAOBAHUSA
CBOMCTB M3y4aeMbIX (Uryp.

3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPUU




[lapannenbHbie MPSMBIE,

CyMMa YIJIOB TPEyroJIbHUKA

14

[TapannenbHbIe
IpsIMBIE, UX CBOMCTBA.
Hakpecrt nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
o0pa3oBaHHbIE TIPU
MEPECCUCHUH
NapaJJIEbHBIX IPSIMBIX
cexyuiei). [Ipusznax
MapaJuIeIbHOCTH
OPSIMBIX Yepe3
PaBEHCTBO PaCCTOSHUMN
OT TOYEK OJTHON
IpPSIMOM 10 BTOPOU
npsmon. Cymma yrioB
TPEYrOJIbHUKA.
Bremnue yribl
TPEYrOJIbHUKA

@®opMyIHMPOBATH MOHATHE [TAPAJUICIBHBIX IIPSIMBIX,
HAXOAUTh IIPAKTUYECKUE TPUMEPBI.

M3yuarth cBolicTBa yrioB, 00pa30BaHHBIX NIPU NEPECCUECHUN
IapajuleNIbHBIX MPsAMBIX cexkyen. [IpoBoauTs
A0KA3aTeJIbCTBA MMAPAIIIEIBHOCTH ABYX MPSAMBIX C ITIOMOIIBIO
YTJI0B, 00pa30BaHHbIX MPU NEPECEUECHUN FTUX MPSAMBIX TPEThEU
MPSMOM.

BeI4HCISATH CyMMY YIIIOB TPEYTOJIBHUKA U MHOTOYT'OJIbHUKA.
HaxoauTh yucioBble 1 OYKBEHHbIE 3HAUEHUS YIJIOB B
Ir€OMETPUYECKUX 3a/1a4axX C UCIIOJIb30BaHUEM TEOPEM O CyMME

YTJIOB TPEYTOJbHUKA U MHOTOYT'OJIbHUKA. 3HAKOMHUTBCH C
HCTOPHEH Pa3BUTHS T€OMETPUH




OKpy>KHOCTb U KpYT.
["'eomeTpruueckue

IIOCTPOCHHUA

14

OKpyXHOCTb, XOpJa 1
JIAAMETP UX CBOWCTBA.
KacarensHas k
OKPY>KHOCTH.
OKpy>XHOCTb,
BIIMCAaHHAs B YTOJ.

®opmyIHpPOBaThH ONpeieTeHusl: OKPY>KHOCTH, XOP/IbI,
JMaMeTpa 1 KacaTelbHOU K okpyxkHocTH. U3yuaTh nx
CBOMCTBA, NPU3HAKH, CTPOUTDH YEPTEXKH.
HUccaenoBathb, B TOM YKUCIIe UCNOJIbL3Ysl HU(POBbIE pecypcehl:
OKPYHOCTb, BHUCAHHYIO B YI'OJI; LIEHTP OKPYKHOCTH,
BIIMCAHHOM B yTOJI; PABEHCTBO OTPE3KOB

[Tonstue o 'MT,
IPUMEHEHUE B
3a/1a4ax.
buccekrpuca n
CEpECANHHBIN
NEPHEHIUKYJIAp Kak
F€OMETPUYECKHUE
MECTa TOYEK.
OKpy»XHOCTb,
ONMCAaHHAas OKOJIO
TpPEYroJbHUKA.
OKpy»XHOCTb,
BIIMICAHHAs B
TPEYTOJIbHUK.
[Ipocreiimue 3amauun
Ha IIOCTPOCHUE

KacaTelabHbIX.
HUcnoas3oBars meToa ' MT 151 nokazarenbCcTBa TEOPEM O
nepeceueHur OUCCEKTPHUC YIIIOB TPEYTOJbHHUKA U
CEPEIMHHBIX MEPIICHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupo ['MT.

OBJiageBaTh NOHATUSIMH BIIMCAHHON M OIIMCAHHOM
OKPYKHOCTEU TPEYTrOJbHUKA, HAXOAUTh LICHTPHI ITUX
OKPY’KHOCTEM.

PemiaTe OCHOBHBIE 324U HA MOCTPOEHHUE: YIJIa, PABHOIO
JTAHHOMY; CEPEIUHHOIO IMEPIEHAUKYJIApA JAHHOTO OTPE3KA;
MPAMOM, TPOXOJAIIEH YepEe3 JaHHYIO TOUKY U
MEPIEHANKYJISPHON TaHHOU MIPSMOi; OMCCEKTPHUCHI JAHHOTO
yIJIa; TPEYTOJBHUKOB 10 PA3JIMYHBIM AJIEMEHTAM.

3HAKOMUTBHCS ¢ UCTOPHUEH Pa3BUTHUSI TEOMETPUU




[ToBTOpEHME, 0000IIEHNE

[ToBTOpEHUE 51

PemaTh 3aqaum Ha NOBTOPEHUE, WILTIOCTPUPYIOLLINE CBSI3U

3HaHUHN 06001IeHIe OCHOBHBIX | MCXKIY PAsINYHBIMH YaCTSAMHU Kypca
NOHATUH UM  METOOB
Kypca 7 Kiacca

OBIIEE KOJIMYECTBO 68

YACOB I10

[TPOTPAMME

8 KVIACC

HanmeHoBanue pasgena | KonuaecTso OcHOBHBIE BUBI ACATEILHOCTH 00yUaIOIINXCSI
OcHOBHOE coJiepKaHuE
(Tembl) Kypca 4acoB




HeTbIpEXYTrOJIbHUKHU

12

[Tapannenorpamm, ero
IIPU3HAKHA U CBOMCTBA.
YacTHble ciiyyan
rapasuieiorpaMMOoB
(IpAMOYTOJIBHUK, POMO,
KBaJpar), X MPU3HAKU
Y CBOKCTBA.

Tpanenusi.
PaBHOOOKas 1
IPSAMOYTOJIBHAS
Tpanenuu. Meron
YABOCHUS

MEUaHBI.
LlenTpanbHas
CUMMETPUS

N300paxkaTh U HAXOAUTDH HA YEPTEKAX YETHIPEXYTOIbHUKH

pa3HbIX BHUJAOB M HUX DJJIEMEHTH. DOpMyIHPOBATH
onpe/eJIeHUs: napajuiesiorpaMma, — IpsIMOYTOJIBHUKA,
pomOa, KBajpara, Tpamelud, paBHOOOKOW Tpameinuu,

IIPSAMOYTOJIBHOW TPAICLIHH.

Jloka3pIBaTh W MCIHOJIB30BAaTh INIPH pelIeHUH 3a4a4
IIPU3HAKHU U CBOMCTBA: AapaJIJIEIOrpaMma,

NpsMOYTOJIbHUKA, poM0a, KBaJpaTa, Tpaneuuu, paBHOOOKOH
Tpaneuuu, NpsAMOyTOJIbHOM Tparenuu.

IIpumeHATsL METOA YABOCHHUS MEAMAHBI TPEYTrOJbHUKA.
Hcnonb3oBate 1u(dpoBbIe pecypchl s HCCIEIOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBCS ¢ HCTOPHEH pa3BUTUS TEOMETPUN

Teopema @aneca u Teopema
0 PONOPLUHUOHATIbHBIX
OTpe3Kax, MoJ00HbBIC

TPEYrOJIbHUKHU

15

Teopema Paneca u
TeopemMa

O MPOMOPIIUOHATBHBIX
otpe3kax. Cpennsis
JIMHUS TPEYTOJIbHUKA.

IIpoBoaAMTH MOCTPOEHMS C TOMOIIBIO HUPKYJIS U JIMHEUKH
C UCII0JIb30BaHue Teopemsbl Daneca U TEOpeMbl O
MIPOIIOPLUHOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MPOIMOPUHUOHAIBHBIN OTPE3OK.

IIpoBoauts  [0Ka3aTENBCTBO  TOrO, YTO  MEJIHUAHBI
TPEyTOJbHUKA TIEPECEKaI0TCs B OJTHOU TOYKE, U HAXOAUTh




Tpanenus, e€ cpenHss
JIUHUSL.

[IponopunoHanbHbIE
otpesku. LlenTp macc
B TPEYTOJIbHUKE.
ITomoOubIE
TPEyTrOJbHUKU. Tpu
MpU3HaKa Mo00us
TPEYTOJIbHUKOB.
IIpumenenue
noxooust npu
peLIeHUH
MPaKTUYECKUX 3a]a4

CBsI3b C IICHTPOM Macc, HAXOAUTh OTHOIICHUE, B KOTOPOM
MEIUAHBI JICTATCSA TOUKOU UX TIEPEeCCUCHUS.

Haxoanthb mogo0HbIE TPEYTOILHUKH Ha TOTOBBIX YepPTEXkax C
yKa3aHUEM COOTBETCTBYIOIINUX MPU3HAKOB 1Mo00us. Pemarth
3a/1a4d Ha MMO00HBIC TPEYTOIHHUKU C TIOMOIIBIO
CaMOCTOSITEIILHOT'O IMIOCTPOCHUS YepTekKeH U HaX0XKICHUS
MOTOOHBIX TPEYTOJIBLHUKOB.

IIpoBoauTH J0KAa3aTEJHLCTBA C HCIIOJB30BAHIEM MIPU3HAKOB
IOJ00HS.

Jloka3bIBaTh TPU NpPU3HAKA TOA00HUS TPEYTOJIbHHUKOB.
IIpMeHATH [10y4YEeHHBIEC 3HAHUS [IPU PELICHUU
r€OMETPUYECKUX U MMPAKTUYECKUX 3a1a49. 3HAKOMMTHCH
C HCTOPHMEH Pa3BUTHS TEOMETPUU

[Inomans. Haxoxnenue
MJIOIAJEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYP.
[Tnomraan moo0HBIX GuUryp
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CBoiicTBa IOIIAaCH
F€OMETPUYECKUX
¢buryp. @opmyibl
JUTS TIIOIIA A
TPEYTOJIbHUKA,
napajjiesiorpaMmma,
Tpanemuu.
Brruncnenue
IUTOIAIEN CIIOKHBIX

duryp.

OBJageBaTh NEPBUYHBLIMHU MPeICTABIEHUIMHE 00 0011ICH
TEOpUH TUIOMAIU (MEpHI), (POPMYITUPOBATH CBOMCTBA
IJIOIIA/IN, BBISICHSITh UX HAIJISIAHBIN CMBICI. BhIBOAUTH
(bopMyJIbI IJIOIIAN apaJlIeIorpaMma, TpEeyroabHUKa,
Tparneuuu u3 GopMyIbl IIIOMIAAN TPSIMOYTOIbHUKA
(kBagpara).

BoiBoaUTH (OpMYIIBI TIJIOMIATN BEITYKIOTO
YETRIPEXYTOJBHUKA YEPE3 TUaroHaau U YroJl MEXIy HUMHU.
Haxoautsh mnomanu ¢puryp, n300pa>kEHHBIX HA KJIETYATOU
OyMmare, MCIOJIb30BaTh pa30ueHue GUrypsl Ha YaCTH U
JIOCTpavBaHHUE.




[Tnomaau ¢puryp Ha
KJIeTYaTon Oymare.
ITromaay momoOHBIX
buryp. 3agaum c
MPAKTUYECKUM
COAEPKAHUEM.
Pemenne 3amau ¢
MMOMOIIbI0 METO/Ia
BCIIOMOIaTeJIbHOM
IO u

Pa3oupath npuMepsbl UCIIOIH30BaHUS BCIOMOTATEIbHON
TJIOMIA M JIJISI PEIICHHSI TeOMETPHUUECKUX 3a/1ad.
HaxoauTsp miomaay nogo0HbIX GUryp.

BbI1uucJasaTh 1I01maau pa3iniyHbIX MHOTOYTOJBHBIX (PUTyp.
PemaTh 3agaum Ha MIONIAAb C IPAKTUYECKUM
coJiep>KaHUEM




Teopema Iludaropa u
Ha4yaJia TPUTOHOMETPUU

10

Teopema ITudaropa, u
¢€ IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(yHKIHNA OCTPOro
yTJia MPSAMOYTOJIBHOTO
TPEYrOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS B
PSIMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

Joka3biBaTh TeopeMy IIudaropa, ucnosb3oBarb ¢€¢ B
MPAKTUYECKUX BHIYUCICHUSX.

D®opMyJTUPOBATH ONPEACIICHUSI TPUTOHOMETPUUECKUX
GyHKIMIA OCTPOro yriia, NPOBEPATH UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKUE COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYTOJILHUKE.

HccienoBath  COOTHOUIEHUS  MEXKIYy CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJbHUKAX ¢ yriamu B 45° u 45°; 30°
n 60°.

Hcnoab3oBaTh (OpMYJIbl TPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO JI1 HAXOKICHUS
COOTHOIICHUM MEXKTy TPUTOHOMETPUUYECKUMU (DYHKIIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpyMeHATH MOTYyYECHHBIE 3HAHUS U YMEHUS MPU PEIICHUU

MPAaKTHUYCCKUX 3aaa4.

3HAKOMUTBCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU




YTIbl B OKPY’KHOCTH.
BrucanHble 1 onMCaHHBIE
YEeTBIPEX YT OJIbHUKH.
KacarenbHble K
OoKpyxHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannsie n
LIEHTPaJIbHBIC YTJIbI,
YTOJI MEXKTY
KacaTeJabHOU U
XOpPIOH. YTIIBI MEKIY
XOopAaMH U
CEKYIIIMMH.
Bnucannbie u
OITMCaHHbBIC
YETBIPEXYTOJIbHUKHU,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOWCTB MpH
pellIeHUn
r€OMETPUUECKHUX
3ajad4.

BzaumHoe
PacMoJIOKEHUE JBYX
OKpY>KHOCTEH, 001111e
KacareabHble. Kacanue
OKPYKHOCTEU

@opMyIMPOBATh OCHOBHBIE ONPE/EIICHHS, CBI3AHHBIE C
yIiaMu B Kpyre (BIMCaHHBIA yToJj, LEHTPaIbHBIN yIrod).
HaxoauTth BIMCAHHBIE YITIbI, ONUPAIOLIUECS HA OJIHY YTy,
BBIYHMCJISATH YIJIbl C TOMOULIBIO TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIMCAHHOM YETBIPEXYTOIbHUKE, TEOPEMBI
O LEHTPAJIbHOM YTJIE.

HccnenoBath, B TOM YUCIIE C TOMOLIBIO IIU(PPOBBIX
pPECYpPCOB, BIIMCAHHBIE U OIMCAHHBIE YETHIPEXYTOIIbHUKH,
BBIBOJAMTH UX CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U MIPU3HAKU MPU PEILICHUH
3a/1a4y




[ToBTOpenue, 006001IEHIE

HOBTOpeHI/IC OCHOBHBIX

Pemarn 3aJa4i Ha MIOBTOPCHUC, HJIIIOCTPHUPYIOIIUE CBA3HU

3HAHMI MEXTy pa3IMIHBIMU YacTIMHU Kypca
MMOHSTHUI U METOJIOB
KypcoB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUN

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KVIACC

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa101111/1xc;1

Pemienue TpeyroibHUKOB

dbynkuumii yrinos ot 00

1o 1800. ®opmyisl
npuseneHus. Teopema
KOCHUHYCOB, TEOpEMa
CUHYCOB. Pemienne
TPEYTOJILHUKOB.
[IpakTueckoe
IIPUMEHEHHUE
JIOKa3aHHBIX TEOPEM

HaumenoBanue pasnena | Konugectso
OcCHOBHOE cojiepKaHUE
(Tembl) Kypca 4acoB
Tpuronometpusi. Teopembl 16 ®opMyJINpOBaTh  ONpeleJeHUs]  TPUTOHOMETPUUYECKUX
Onpenenenue .
KOCHUHYCOB U CUHYCOB. (YHKIMI TyBIX U MPSIMBIX YIJIOB.
TPUTOHOMETPUUECKUX

BbIBoAMTH TEOpEMY KOCHHYCOB U TE€OPEMY CHHYCOB (C
pagnuycoM OMUCAHHON OKPY>KHOCTH).

BeiBoauTh (popMyJIbI NI BHIYUCICHHUS IJIOLIANACH €
HCMO0JIb30BaHNEM TeopeM TPUroHoMeTpuM (dpopmyia
IJIOIIAIA TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEKTY
HUMH, PopMyJia TIJIOMIAIN YETHIPEXYTOJIbHUKA Yepe3 ero
JIMaroHa I ¥ YroJl MEXIy HUMHM).

Pemiates TpeyroabHUKH.

PemaTh mpakTuyeckue 3a1aun, CBOASIIMECS K
HaXOXJCHUIO PA3JIUYHBIX 2JIEMEHTOB TPEYTOJIbHUKA




[IpeobpazoBanue mo00wusl.
MeTtpuueckue
COOTHOITICHUS

B OKPY>KHOCTH

10

ITonsatue o
npeodpa3oBaHUM
MOJI00uS.
CoOTBETCTBEHHEIE
2JIEMEHTHI NOIOOHBIX
buryp. Teopema o
MPOU3BEACHUN
OTpPE3KOB XOP/,
Teopema

OcBauBaTh NOHATHE PEOOPA30OBAHUS TIOTOOMS.
HccaenoBaTh OTHOIICHHUE JIMHEHHBIX 3JIEMEHTOB (PUTYp TIPU
npeoOpa3zoBaHUM MOI00USI.

Haxoauth mpuMepsl Mogo0us B OKpYy>KaroIiei
JICUCTBUTEIILHOCTH.

BbIBOAUTH METPUUECKHE COOTHOILICHUS MEXIY OTPE3KAMHU
XOPJI, CEKYIIUX U KACATEIbHBIX C UCIOJIb30BAHUEM
BIMCAHHBIX YIJIOB U MOJIOOHBIX TPEYTOJbHUKOB. Pemarb
reOMETPUYECKHE 3a/1a4M U 3a7a4 U3 peabHON KU3HHU C
UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTOJIBLHUKOB

O IPOU3BEACHUN
OTPE3KOB CEKYIIUX,
TeopeMa 0 KBaapare
KacaTeJIbHOM.
IIpumeHnenue B
pelieHuu
r€OMETPUYECKUX
3a1a4




Bexkropsl
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Omnpenenenue
BEKTOPOB, CIIOKEHNE
Y BBIYUTAHUE
BEKTOPOB, YMHOKECHHE
BEKTOpa Ha YHCJIO.
Pu3nyecKu u
r€OMETPUYECKHUI
CMBICJI BEKTOPOB.
Paznoxenne BekTopa
0 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatsl
BekTopa. CKaJlsipHOE
MPOU3BEICHUE
BEKTOPOB, €T0

Hcnoab30BaTh BEKTOPHI KaK HaMpaBiICHHbIE OTPE3KHU,
HCCJIe0BAaTh T€OMETPUYECKUN (TIEpeMeNIeHUE) U
bu3ugeckuii (Criia) CMBICIIBI BEKTOPOB.

3HaTh omnpeneseHUusi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOpA Ha YUCJIO, HCCJIe10BATh
T€OMETPUYECKUNA U (PU3NIECKUN CMBICIIBI ITHX OTIEPAIIHA.
Pematb reomMeTpuiecKue 3aa4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOD IO JBYM HEKOJUIMHEAPHBIM
BEKTOpPAM.

Hcnonb30BaTh CKAISIPHOE MPOU3BEJECHNUE BEKTOPOB,
BbIBOJUTH €r0 OCHOBHbBIE CBOMCTBA.

BbhIyucasiTh CyMMYy, pa3HOCTh U CKAJISIPHOE MPOU3BEIICHUE
BEKTOPOB B KOOPANHATAX.

IIpuMeHATh CKAIIPHOE MPOU3BEICHUE I HAXOXKICHUS
JUTH U yTJIOB




IMIPUMCHCHHC JIISA
HaXOXACHUA MOJIHH U
YTJIOB. Pemenue 3aJdad
C IIOMOIIBIO BEKTOPOB.

[Ipumenenue
BEKTOPOB TUISI
pelieHus 3a/1a4y
buzuku
JlexapTOBbI KOOPINHATHI JlexapToBbI OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMbI KOOPIMHAT,

Ha ITIJIOCKOCTHU

KOOPAMHATHI TOYEK Ha
IIJIOCKOCTH.
YpaBHEHHUE TPAMON.
YpaBHEHHE
OKPYKHOCTH.
Koopannatel Touek
IIepeCceyYeHUs
OKPY’KHOCTH U
MPSMO.

Merton KkoopaMHAT IpU
peleHun
reOMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3a1a4

JIEKAPTOBBIX KOOPJINHAT TOYKHU.

BeiBOAUTH ypaBHEHHE NIPSIMOM U OKPYKHOCTH. BbIeasTh
IIOJIHBIM KBaJIpaT I HaXOKJAEHUS LIEHTpa U pajguyca
OKPY’KHOCTH 110 €€ YPABHEHHUIO.

PemaTp 3a1aum Ha HAXOXKJICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoab3oBath CBOICTBA YIII0BOro KO3 PUIIMEHTa PSIMO
P PELIEHUU 33124, JIJIs1 ONPEIEIICHHS PaCIIONIOKEHUS
IIPSIMOM.

IIpuMeHsATh KOOPAMHATHI IPU PELIEHUU T€OMETPUYECKUX U
PAKTUYECKUX 3a]1a4, JIsl TOCTPOCHUSI MaTEMaTHYECKUX
MOJIEJIEN peasbHBIX 3a/1a4 («METOJ KOOPIUHATY).
Ioab30BaTbest U1 TOCTPOCHUS U UCCIIEA0OBAHUI
U(POBBIMHU PECYPCAMH.

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS T€OMETPUU




[IpaBriIbHBIE
MHOTOYTOJIbHUKU. JlnHa
OKPYXHOCTH U TIOIIA]b
Kpyra. Beraucienue
[JI0Ia e

[IpaBuibHBIE
MHOT'OYTOJIbHUKH.
Yucmo 0. Jnuna
OKPY>KHOCTH, TyTH
OKPYXHOCTH.

Panuannas mepa yria.

[Tmomane kpyra,
CEKTOpa, CErMEHTa

D opMyJIUPOBATH ONPEACICHNE NPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIECMEHTHI.
ITos1b30BaTHCHA NOHATUEM JIIMHBI OKPY>KHOCTH, BBEJEHHBIM
C IOMOIIBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeIesiTh
yucno O, nuny nyru u paguannyro mepy yria. IllpoBoanrts
nepexo] OT paAuaHHOM MEpPHI yIyIa K IPaJlyCHOM U
Ha00OpOT.

OnpepeasTh IIOMAAL KPYra.

BoiBoauTh (hopmylJibl (B rpaayCHON U paluaHHON Mepe) NSt
JUTAH JTyT, TUIOIIAJAEH CEKTOPOB U CETMEHTOB.

BoruucasaTs miomaau Guryp, BKIFOUYAIOMINUX JIEMEHTHI
OKPY>KHOCTH (Kpyra).

Haxoauts rtoniaay B 3aj1a4ax peajibHOM KU3HU

JIBU>KEHUSI TITTIOCKOCTH

[TonsiTue 0 ABMKEHUU
TJTIOCKOCTH.
[TapayutenbHbIN
MEPEHOC, MOBOPOT
[Ipumenenune npu
pellIeHnH 3a1a4

Pa30upars npumepsl, WIUTFOCTPUPYIOIIUE TOHSITUS
JIBUKEHUS.

DopMyJTHPOBATH ONIPEACIECHUS NTAPAUIEIBHOTO IEPEHOCA,
IIOBOPOTAa U OCEBOM CUMMETpHUU. BBHIBOAUTH NX CBOMCTBA,
HAXOAMTh HEMOJBUKHBIE TOUKH.

HaxoauTh LHEHTPBI U OCH CUMMETPUM MpoCcTeHIux Guryp.
IIpumeHsiTh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa3oupaTh MPUMEPHI).
Hcnoan3oBaTh 1515 TOCTPOEHUS U UCCIIEIOBaHUN LU(PPOBBIE

pecypchl




[loBTOpEeHuUe, 06001IeHNE,
cucTeMaTHu3alMs 3HaHU

[ToBTOpEHUE
OCHOBHBIX TOHATHUH U

OnepupoBath NOHATHAMM: QUrypa, TOUKA, IpsMas, yrod,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBII U PABHOCTOPOHHUI




METO/I0B KypcoB 7—9
KJIaCCOB, 0000IIEHNE U
CUCTEMATU3aLINS
3HAHUMU.
IIpocrerimmue
r€OMETPUYECKHE
burypsl 1 ux
cBoricTBa. Mzmepenue
r€OMETPUYECKUX
BEJIMYMH.
TpeyroinbHUKH.
[TapayutenbHbIe U
MEPIICHAUKYJISIPHBIE
IIPSIMBIE.
OKpy»XHOCTb U KpPYT.
I'eomerpuueckue
MMOCTPOEHHUS. YTIIbl B
OKPY’KHOCTH.
Bnucanusie u
ONMCAHHBIE
OKPY’KHOCTH
MHOTI'OYT'OJIbHUKOB.
[Ipsimast u
OKPY>KHOCTb.
YeThIpEXYTrOIbHUKU.

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OHMCCeKTpHUCca U BbICOTA TPEYTOJIbHUKA, TapajuIesiorpaMmM,
pOMO, IpSIMOYTOJILHUK, KBAJIpaT, Tpanenus; OKPY>KHOCTb,
KacatelbHas, PABEHCTBO U MO100ue QUTYP, TPEYTOJIbHUKOB;
NapajuieIbHOCTh U NEPIEHANKYISIPHOCTD IPSIMBIX, YTOJI
MEXKy IPSIMBIMU, CAMMETPHS OTHOCUTEIBHO TOUKH U
MPSMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YIJa, TIIONIab,
MIEPUMETD.

HUcnoab3oBathb popmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH U TUIOIIAJAN KpyTa,
00BbEMa MPSMOYTOJIBHOTO MapaslieNenumea.
OnepupoBathb NOHATUAMM: IIPSIMOYTOJIbHASI CUCTEMA
KOOpJMHAT, BEKTOP; UCMOJb30BATH 3TH MTOHATHUS JJI5
MPEJCTABJICHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHUCJIE W3
JIPYTUX Y4eOHBIX MPEIMETOB.

PemiaTes 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHATHUH,
WJUTIOCTPALMIO CBS3€M MEXKY Pa3JIMYHBIMU YacTSIMHU Kypca.
Bri0upars MeToa 1151 peLICHUs 3a0a4u.

Peniats 3aaa4um 13 1MoBCceIHEBHOM KU3HU




Buucanursie




Y OIIMCaHHbIC
YETHIPEXYTOJIbHHUKHU.
Teopema Iludaropa u
Hayasia
TPUTOHOMETPHH.
Pemmenue oOuux
TPEYTOJIBLHUKOB.
[IpaBuibHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
TJTOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
[I;momans.
Brruncnenue
romnranen. [nomann
Mo00HBIX (UTYP.
JlexapToBbI
KOOpJAUHATHI Ha
ITIOCKOCTU. BeKTOpbI
Ha MJIOCKOCTHU

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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OEJNEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIIMCKA

B coBpemeHHOM HHPPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT BCE
OO0JBIIYIO 3HAYMMOCTD, KaK C TOYKH 3PEHUS TPAKTUUECKUX MPUTIOKEHUH, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOJMMOM KaKIOMY uejoBeKy. Bospacrtaer umcio mnpodeccuid,
Opy OBIAJCHUU KOTOPHIMH TpeOyeTcs xopolass 0Oa3oBas MOJArOTOBKa B 00JlacTu
BEPOATHOCTH U CTAaTUCTHKH, TaKasl MOATOTOBKA Ba)KHA ISl TPOJOJIKEHHSI 00pa30BaHUs
U 17151 yCIIeUTHON po(eCCUOHATIBHON Kaphephl.

Kaxxapiii yenoBek NOCTOSIHHO MPUHUMAET PEIICHUS HA OCHOBE UMEIOIINXCS y HETO
JAHHBIX. A JUisi 0OOCHOBAHHOTO TPUHATUS PEIICHUS B YCIOBUAX HEIOCTaTKa WIIU
n30bITKa HWHGOPMALMM HEOOXOJUMO B TOM YHCIE XOpOUIO CPOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIIJICHHE.

HIMeHHO MOATOMY OCTpO BCTajla HEOOXOIUMOCTh C(HOPMHUPOBATH Y OOYHAIOIIUXCS
(YHKIIMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0O B €€0sl B KayeCTBE HEOThEMIIEMOM
COCTaBIISIONIEH yYMEHHE BOCHPUHUMATh M KPUTHUECKU aHATM3UPOBATH MHGOPMAIIHIO,
NPEJCTaBICHHYIO B Pa3IMYHbBIX (popMax, TOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHUX
peabHBIX NPOLECCOB M 3aBUCUMOCTEW, MPOU3BOAUTH NPOCTEHIINE BEPOSTHOCTHBIC
pacu€Thl.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMH MpPHHIMIIAMU cOOpa, aHanmu3a |
NpPEICTaBICHUS MJAHHBIX W3 Pa3NUYHBIX cdep KU3HU OOIIecTBa W TOCyAapCTBa
npuoOmiaeT oO0ydalomuxcs K OOIIECTBEHHBIM HHTEepecaM. 3ydeHue OCHOB
KOMOMHATOPUKM pa3BUBACT HABBIKM OpraHu3aluu Irepedopa W Tojacuéra dHcia
BApHAHTOB, B TOM YHCJIE B MPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMHU TEOpPUH
rpadoB co30aET MaTeMaTHYEeCKUi (QyHIaMeHT Mg (OPMHUPOBAHMSI KOMIIETEHLIMH B
obmactu uHPOPMATUKU U TUPPOBBIX TexHOJOTHH. [Ipy WM3ydeHWH CTATHUCTUKU U
BEPOATHOCTH OOOTAIIAOTCS MPEACTABICHUS OOYYarOIIMXCS O COBPEMEHHOM KapTHUHE
MHUpPa ¥ METOJaX €ro UCCIeIOBaHMs, (OPMUPYETCS MOHMMAHUE POJIM CTATUCTHKU Kak
UCTOYHUKA COIMAIbHO 3HAYMMON WHGPOpPMAIMM ¥ 3aKJIaJbIBAIOTCI  OCHOBBI
BEPOATHOCTHOI'O MBILIUICHHUS.

B cooTBercTBUM ¢ JAaHHBIMH IIEJISIMH B CTPYKTYpe MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT 1 CTaTUCTHKA» OCHOBHOI'O 00IIEro 00pa30BaHuUs BBIACIEHBI CIEAYIOLINE
coJiepkaTenbHO-MeToauueckue nuHuM: «[IpencraBieHne MaHHBIX W OMHCATENIbHAsS
CTaTHCTUKa», «BeposTHOCTHY, «DIeMeHTh KOMOMHATOpHUKHN», «BBeneHune B Teopurio
rpadoBy.
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Conepxxanne nuHuM «lIpencraBieHne NaHHBIX M OINUCATEIbHAs CTATUCTHKA»
CIIy’KUT OCHOBOMW 711 (POPMHUPOBAHUSI HABBIKOB PabOThI ¢ MH(pOpMAIUEH: OT YTEHUS U
UHTEpHpeTanuu uHGOpMaIUU, NPEACTAaBICHHON B TalnuIax, Ha JAuarpamMmax u
rpadukax, mo cOopa, TMpEeACTaBICHUS M aHajdM3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHUK CpPEOHUX U paccenBaHus. Pabortas ¢ JaHHBIMH,
oOyyJaroniuecss y4aTcsi CUMTBIBaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIJABUTATH,
apryMEHTUPOBATh M KPUTHUKOBAaTh IMPOCTEUINME THUMOTE3bl, Pa3MbIIUIATh HAJl
¢dakTopaMy, BBI3BIBAIONIMMH HW3MEHYMBOCTb, W OLEHUBAaTh WX BIUSHUE Ha
paccMaTpuBaeMble BETMUYHUHBI U TPOIECCHI.

NHTyuTUBHOE TMIpPEACTABJICHHE O CIy4ailHOM W3MEHUYMBOCTH, HCCIIEeJOBAaHUE
3aKOHOMEPHOCTEN M TEHJCHLUN CTAaHOBUTCS MOTHBHUPYIOLIEH OCHOBOW JUISI M3y4YEHUS
TEOPHUH BEPOSATHOCTEN. bolblloe 3HaueHne UMEIOT MPAKTUYECKUE 3a]JaHus1, B YACTHOCTH
OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[loHsiTHE BEPOATHOCTU BBOJAUTCS KaK Mepa MpaBIoNofo0usl CIydyalfHOTO COOBITHS.
[Tpu n3yuenun yueGHOro Kypca o0y4aronifecst 3HaKOMATCS ¢ MPOCTEUITUMHU METOIaMU
BBIYKCIICHUSI BEPOSATHOCTEH B CIYYaWHBIX SKCIEPUMEHTAX C PABHOBO3MO>XHBIMU
AIIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJIAIOIIMMHU CTaBUTh U
pemate Oojee cloXHbIE 3a7aun. B yueOHBIN Kypc BXOASAT HayalbHbIE NPEICTaBICHUS
0 CITy4aliHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaloOIIUXCS  C
MHOXKE€CTBAMHU M OCHOBHBIMHU OIE€palMsIMU HaJ MHOMXECTBAMHU, PaCCMATPUBAIOTCS
npuMepbl TPUMEHEHHS IJIsi PEeIIeHUs 3ajlad, a TakKe HCIOJIb30BAaHUS B JAPYTHUX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeMeTax.

B 7-9 kmaccax wusydaercsi yueOHbI Kypc «BeposSTHOCTH M CTaTHUCTHKA», B
KOTOPBIM BXOAAT paznensl: «lIpeacraBieHne MAaHHBIX W ONMHCATENbHAS CTATUCTHKAY,
«BepoaTrHocThY», «DJIeMEHThl KOMOMHATOPUKNY, «BBeneHne B Teoputo rpadosy.

OO0miee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX JJII HW3Y4eHUs1 Y4eOHOro Kypca
«BeposarHocTh u cratuctukay, — 102 vaca: B 7 kiacce — 34 gaca (1 yac B Henenio), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 vaca (1 yac B Henemto).

COILEPKAHUE OBYUEHUSA
7 KIIACC

[IpencraBienne MaHHBIX B BUIE TaOdMIl, auarpamm, TpadukoB. 3amoJHEHUE
Ta0JHIl, YTCHHE W TIOCTPOCHHE JUarpaMm (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenune rpadukoB peanbHBIX mporieccoB. M3Bnedenne mHbOpMAIUU U3 TUArpaMM U
TaOJINII, UCTIONH30BAHNE U UHTEPIIPETAINS JAHHBIX.
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OnucarenpHasi CTAaTUCTHKA: cpenHee apupMeTHYecKoe, MeAHaHa, pa3Max,
HauOonblllee W HaUMEHbILIEE 3HAYeHHWs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYMBOCTH.

CrnyyaiiHbIl SKCTIEpUMEHT (OIBIT) U CiIy4aitHoe coObITHe. BeposTHOCT 1 yacToTa.
Ponb ManoBeposITHBIX U MIPAKTUUYECKH TOCTOBEPHBIX COOBITUH B IPUPOJIE U B OOIIECTBE.
MoHerta u urpanpHas KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, BepmnHa, pedpo. Crenenp BepuinHbl. Yncino pédep u cymMmapHas CTEIEHb
BepiuH. [IpencraBnenue o cesznoctu rpada. Llenu u nukisl. [lytu B rpadax. O6xoxn
rpada (ainepoB myTh). [IpencraBienue 06 opueHTUPOBaHHOM rpade. Pemenne 3amau ¢
TOMOIIBIO TpadoB.

8 KJIACC

[IpencraBieHue faHHBIX B BUJE TAOJIHI], IMarpaMm, rpaduKkoB.

MHOK€ECTBO, 3EMEHT MHOKECTBA, MOJAMHOXKECTBO. Oniepauny HaJ MHOXECTBAMU:
o0beIMHEHUE, MepeceueHue, aonoiHeHue. CBOWCTBA omnepanuii HaJl MHOXXECTBAMM:
[IEPEMECTUTENIBHOE, COYETATEIIBHOE, PACIIPEACIUTENIbHOE, BKItOUeHUs. Vcnonb30BaHue
rpauueckoro MpeACTaBICHUS MHOXXECTB [l OINKMCAHHUS PEabHBIX IPOIIECCOB U
SBJICHUM, IPU PELIEHUHU 3a]1a4.

N3mepenne paccenBaHusi AaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHus.

DOneMeHTapHbIe COOBITUS CiydaitHoro omnbita. Ciyualinbie coObiTHsI. BeposiTHOCTH
coObITui. OMNBITEI ¢ PAaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMHU COOBITHAMU. CiydailHbIHI
BbI0OD. CBsI3b MEXKAY MaJIOBEPOSITHBIMU U MPAKTUUYECKHU IOCTOBEPHBIMU COOBITUSIMU B
pupoze, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa JI€pEBBEB: €OUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCAYEH
BEPIINHBI, CBSI3b MEX]y YHCIOM BEpUIMH W 4ucioMm péoep. [IpaBuiio ymMHOXKEHHS.
Pemenue 3amau ¢ momortisto rpagos.

[TpoTuBomnomnoxusie coobiTHs. Jnarpamma Ditniepa. O0beIMHEHUE U TIEpECCUCHUE
coObiTuii. HecoBmecTHbie coObITHA. DOpMyna CIOXKEHHS BEPOSTHOCTEH. Y CIIOBHAs
BeposiTHOCTh. [IpaBuimo ymHoxenus. HesaBucumbie coObiTus. IlpencraBienue
SKCIIEPUMEHTA B BHUJIEC JepeBa. PeleHue 3agay Ha HaXOXKIACHHE BEPOSTHOCTEH C
MOMOIIBIO JIEPEBA CIIy4allHOTO SKCIIEPUMEHTA, TuarpaMm Jiepa.

9 KUIIACC

[IpeacraBnenre AaHHBIX B BUJIE TaOJMIl, AUAarpamm, rpauKoB, WHTEpPIpPETALIHS
JnaHHBIX. UTeHne U MoCTpoeHue Talull, AMarpaMm, rpauKoB MO peaJbHbIM JaHHbBIM.

108



[TepectanoBku u (akropuan. CoueTaHuss W YHCIO COYETaHWH. TpeyrojJbHUK
[Tackans. Pemienue 3aa4 ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTb. CnyuyallHbI BBIOOp TOYKM U3 (UTYpHl  Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

Ucnpitanune. Ycenex u Heynaua. Cepus ucnblTaHuil 10 niepBoro ycmexa. Cepust
ucnbiTanuilt bepuymnu. BepostHocTu coObITHii B cepun ucnibiTanuii bepHysu.

CnydailHasg BeIMYMHA W PACHpEAEsICHUE BEpPOSTHOCTEH. MareMaTtndeckoe
oxujanne u aucrepcus. [IpumMepbl MAaTEMAaTHYECKOTO OKHAAHUS KAaK TEOPETHYECKOTO
CpPEIHETO 3HAYECHUS BEJIMYMHBI. MaTeMaTH4eCcKOe OKHUIAHWUE U IUCIEPCUS CIIyYaWHOU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCHBITAHUN bepHym».

[Tonsitue o 3akoHe OoJbIIMX uuced. V3MepeHue BEpOATHOCTEH C MOMOIIBIO

4acToT.

Ponb u 3HaueHME 3aK0HA OOJIBIIUX YUCE B IPUPOJIC U OOIIECTBE.
IMMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pPE3yabTAaTBl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 7 KJacce:

Yutath uHpOpMaIMIO, TPEACTABJICHHYIO B TaOJMIlaX, HAa JuarpaMmax,
NPEACTaBIATh JaHHbIE B BUJE TaOMUIl, CTPOUTH JUATPAMMbI (CTOJIOMKOBBIC
(cTosibyaThie) U KPYroBbI€) IO MAaCCHBaM 3HAUYCHUM.

OnucelBaTh U MHTEPIPETUPOBATH peajbHbIC YHCIOBBIE JaHHbIC, IIPEICTABICHHbIC
B TaOJIMIIAX, HA AUAarpammax, rpapukax.

Hcnonb30Bath 1Sl ONKUCAHUS TAHHBIX CTATUCTUYECKHE XAapPAaKTEPUCTUKU: CPEIHEE
apupmMeTnyecKoe, MeInaHa, HanboJIbIlIee U HAUMEHbIIEE 3HAYEHUS, pa3Max.

NmeTtpr mnpencrTaBiieHHE O CIy4alHOM W3MEHYMBOCTH Ha NIpUMEpax IeH,
(¢u3nyecKux BEJIMYMH, AaHTPONOMETPUYECKUX JIaHHBIX, HMETh TMPEACTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTHU.

[IpeameTHBIE pPE3yNbTaThl OCBOCHUS MPOTpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce:

N3BnekaTh U npeoOpa3oBbIBaTH HHPOPMAIUIO, TIPEACTABICHHYIO B BHJE TaOJIUII,
TuarpaMm, rpauKoB, IPEICTABIATH JaHHBIC B BUE TaOIUI, TUarpamMmm, rpaduKoB.

OnuceiBaTh JTaHHBIE C TOMOIIBIO CTATHCTHYECKUX TIOKAa3aTeNiel: CpeaHux
3HAYCHHUI U Mep paccenBaHus (pa3mMax, TUCTIEPCHS U CTAHIaPTHOE OTKIOHEHHE).
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HaxoauTh 4acTOTHI YMCIOBBIX 3HAUEHUH M YACTOTHI COOBITHM, B TOM YHCIIE IIO
pe3yapTaTaM U3MEPEeHUN U HAOIIOACHUIA.

HaxonuTe BEepOSITHOCTH CIydyallHBIX COOBITUH B ONBITAaX, 3HAs BEPOSITHOCTU
3JIEMEHTAPHBIX COOBITHI, B TOM YHCJE B OMBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Hcnonp3oBath rpaduueckue MOJENU: JEepPeBO CIIy4ailHOTO SKCIEPUMEHTA,
JauarpamMmbl Disepa, YucaoBast mpsimasi.

OmnepupoBaTh MOHATHSIMH: MHOXECTBO, MOJMHOKECTBO, BBITIOJHATH OIEpaIiH
HaJ MHOXKECTBaMU: O0OBEAUHEHUE, TIEpEeceUeHHE, AOMOIHEHUE, TEPEUUCISITh dJIEMEHThI
MHO>KECTB, IPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnonb3oBath Tpadudeckoe MpEICTaBICHHUE MHOXKECTB M CBSI3€H MEXIy HUMHU
JUISL OMTUCAHUS TPOIIECCOB U SBIICHUH, B TOM YHCJIE MPH PEUICHUH 33734 U3 IPYTHX
y4eOHBIX MPEAMETOB U KypCOB.

[IpenMeTHble pe3yiabTaThl OCBOCHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHIY
o0yueHus B 9 KJacce:

N3Bnekate u mpeoOpa3oBbIBaTh WH(POPMAILMIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHUAEC TaOJNHIl, AMarpamMm, rpauKoB, MPEJCTaBIATh JIaHHBIE B BHIIC
Ta0aull, AUarpamm, rpaukoB.

Pemate 3agauM OpraHu3oBaHHBIM TNEpeOOpPOM BApUAHTOB, a TaKXKe c
UCIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh onucarenbHbIe XapaKTEPUCTUKHU JJIsI MACCUBOB YHCIIOBBIX JTAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYCHUSA U MEPbI PACCEUBAHMUS.

Haxonuth 4acTOThl 3HAYEHUHA W YaCTOTHI COOBITHS, B TOM YHCJE IOJb3YAChH
pe3ynbTaTaMu IPOBEIEHHBIX U3MEPEHUN 1 HAOIIOICHUN.

Haxonutb BEpOSTHOCTH CIy4YalHBIX COOBITUM B M3YUYEHHBIX OIBITaX, B TOM YHUCIE
B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUAX UCIBITAHUN 10
[IEPBOTO yCIIeXa, B CEpUAX UCIIBITAHUN bepHyIu.

HNmeTh npencTaBiieHUE O CIIyYaHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NMerp mpencraBieHHEe O 3aKOHE OOJbIIMX YHCEN KaKk O MpOSBICHUU
3aKOHOMEPHOCTH B CIy4YailHOW WM3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YUCENT B
IpUPOE U OOIIECTBE.
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TEMATHYECKOE IIJNTAHUPOBAHUE

7 KJIACC
Hanmenosanue pasnena Komuuectso OCHOBHOE COZIEpKaHNE OCHOBHBIE BUIBI JIEATENBHOCTH 00y4JaroIuXcst
(TeMsbl) Kypca 4acoB
[IpencraBnenne TaHHBIX 7 OcBauBaTh coCoObI NIPEICTABICHUSA

[IpeacraBienuie NaHHBIX B
tabnuuax. [Ipaktuueckue
BBIUMCIICHUSI 110 TAOIMYHBIM
NaHHBIM. V3BNe4YeHue U
MHTEpHpETAHs TAOJTUUHBIX
nanHbiX. [IpakTudeckas
pabota «Tabmuiby.
I'paduueckoe npeacraBieHue
JAHHBIX B BUJE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamM. Urenue u
OCTPOEHUE HATPaAMM.
[Tpumeps! nemorpaduyeckux
JMarpaMm.

[IpakTuueckas pabora

«Jlnarpammb»

CTaTHUCTHYECKUX JAHHBIX M YHCIOBBIX MACCUBOB C
MTOMOIIIBIO TAOJIHUIL U JUArpaMM C UCIIOJIb30BaHUEM
aKTyaJTbHBIX ¥ BXXHBIX JAaHHBIX (JIeMorpaduieckue
JaHHBIE, TTPOU3BOJICTBO MPOMBIIIUICHHOM H
CEJILCKOXO03SIMCTBEHHOM MPOYKIIUH, OOIIIECTBEHHBIC
U TIPUPOJIHBIC SBJICHUS).

HN3y4ats MeTobI PaOOTHI ¢ TAOIUIHBIMU U
rpagUIeCKUMU TIPEICTABICHUSIMHU TaHHBIX C
MTOMOIIIBIO IIU(POBBIX PECYPCOB B XO/I€
IPaKTUYECKUX padOT

OnucaresbHas CTaTUCTHUKA

Yucnoseie Habophl. CpegHee
apupMeTuyecKoe.
Mennana 9rciIoBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
[EHTPaJbHON TEHJCHIINM (Mepa IIEHTpa), B TOM YHUCIIe
cpeaHee apudmMeTHIECKOe, MeIMaHa.
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Y CcTOMYUBOCTh MEUAHBI.
[IpakTruueckas pabora
«CpenHre 3HaUCHHS.
Hanbonpiee n HauMeHbIIIEEe

3Ha4YCHMA YHNCIIOBOI'O Ha60pa.

Pa3max

OnucbIBATH CTATUCTUYECKUE JAHHBIE C TOMOILBIO
cpelnHero apuMeTHuecKoro U MeiMansl. Pemarn
3a/1a4H.

HN3yuyarh CBOMCTBA CPEJHNUX, B TOM YUCIIE C
MOMOIIIBIO IIU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX PaldoT.

OcBauBaTh NOHATHSA: HaHOOJIbIIIEEC M HAMMEHBIIICE
SHA4YCHUA YU CIIOBOTO MaCCHBA, pasMax. Pematn
3aJgavm Ha BBI60p crioco0a onucanus JaHHBIX B
COOTBCTCTBHUU C HpHpOI[Oﬁ JaHHBIX U OCIAMHA
HCCICOOBaHUA

CiyualiHasi ©3MEHYMBOCTh

CiyyaiiHast ”3MEHYUBOCTh
(mpumepsl). YactoTa

3HAYCHUI B MAaCCHUBE JaHHBIX.

I'pynnuposka.

I'ucrorpammel.
[IpakTuueckas pabora

«CrnyyaiiHasi ©3MEHYMBOCTB

OcBauBaTh NOHATHSA: YaCTOTa 3HAYCHHUI B MacCUBE
JIAaHHBIX, TPYIIIUPOBKA JIAHHBIX, THCTOTPAMMa.
CTpouTh 1 aHAJIU3UPOBATH TUCTOIPAMMBI,
NnoAOMPATh MOJIXOAIIUHN 1Iar TPYHITUPOBKH.
OcBauBaTh rpapuyeCKHe MPEJACTABICHUS Pa3HbIX
BUJIOB CITy4allHOW U3MEHYUBOCTH, B TOM UHCJIE C
ITOMOIIIBI0 IU(POBBIX PECYPCOB, B XOJIC
MPaKTUYECKON pabOThI
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Brenenue B Teoputo rpadoB

I'pad, BepuuHa, pedpo.
IIpencraBnenue 3agaun ¢
nomolisio rpada. CTeneHb
(BaJICHTHOCTb) BEPIIMHBI.
Yucno pébep u cymmapHas
CTEIEeHb BepluH. Llens n

OcBauBathb noHATHSA: Tpad, BepunHa rpada, pedpo
rpada, cTerneHsb (BaJICHTHOCTh BEPIIIUHEI ), IIETIh U ITUKIL.
OcBauBaTh NOHATHA: IyTh B rpade, 3iIepoB NyTh,
00xo1 rpada, OpueHTUPOBAHHBIH rpad.

Pemiarh 3a1a4M Ha MOMCK CYMMBI CTENIEHEN BEPILIUH

nuki. [1yTs B rpade.
[IpencraBienue o CBI3HOCTH
rpada. O6xon rpada (siIepos
nyTh). [Ipeacrasnenue 06
OpPUEHTHUPOBAHHBIX Tpadax

rpada, Ha mouck o6xonaa rpada, Ha MOUCK MyTeH B
OpUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh cnoco0bI NPEACTAaBICHUS 33a4 U3 Kypca
anreOppl, TEOMETPUN, TEOPUH BEPOSTHOCTEH, TPYTHX
MPEAMETOB € MOMOILBIO rpadoB (KapThl, CXEMBI,
AIEKTPUUECKUE 1IeNH, PYHKIIMOHATbHBIE COOTBETCTBHS)
Ha TIpUMepax
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BeposiTHOCTh 1 yacToTa
CIIy4allHOTO COOBITHS

City4aitHbIi ONIBIT U
CIIy4yaiiHOE COOBITHE.
BeposTtHocTs M yacToTa
coObITUs. PoJib
MaJIOBEPOSITHBIX U
MPAKTUYECKU JIOCTOBEPHBIX
COOBITUH B IPUPOJIC U B
obmectBe. MoHeTa u
UrpalibHasi KOCTh B TEOPUH
BEPOSITHOCTEH.
[IpakTruueckas pabora
«YacToTa BbITIaICHUS Opiay

OcBauBaTh NOHATHSA: CIyYalHBIA ONBIT U CIIy4alHOE

coOmbITHE, MaJIOBEPOSITHOE " IPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HaUMMOCTb MAJIOBEPOSTHBIX COOBITHI B
IPUPOJIE U OOIIECTBE HA BaXKHBIX PUMEPAX (aBapuH,
HECUYACTHBIE CITy4au, 3allUTa IEPCOHAIBbHON
uHdopmaIuu, nepeaava TaHHbIX).

M3y4ath poJib KIACCUYECKUX BEPOSITHOCTHBIX MOJEIEN
(MOHeTa, UrpajibHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
Hao0urogath 1 U3y4aTh 4acTOTY COOBITUI B IPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHUCJIE C TOMOIIbIO LIUPPOBBIX

pPECYpPCOB, B XO/I€ IPAKTUYECKON pabOThI

O6obmenne, 5 IIpesicTaBneHe JaHHBIX. IHoBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY
cUcTeMaTHu3alus 3HaHUU OnucarenpHas CTaTIj’ICTHKa. SHAHUIL.
BeposTHOCTh CityyaliHOTO
Pemiarh 3aa4m Ha IpECTABICHUE U ONIMCAHUE
COOBITHS
JTAHHBIX C TIOMOIIBIO N3yYECHHBIX XapAKTEPUCTHK.
OO6cyxaaTh NpuMepbI CIIYIAHBIX COOBITHIA,
MaJIOBEPOSITHBIX U IIPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHbIX COOBITHH, UX POJIU B IPUPOJE U KU3HU
YyenoBeKa
OBILEE KOJIMYECTBO 34
YACOB I10
[TPOTPAMME

114



8 KUIACC

OcHOBHOE coJep>KaHHe

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4AOIIUXCS

PaccenBanne naHHbBIX

HanmenoBanue pasnena KonuuecTtsBo
(Tembl) Kypca 4acoB
[losTopenue Kypca 4 Ilpencrapienue TaHHbIX. IToBTOPATH U3YYECHHOE U BBICTPAHBATH CUCTEMY
7 Knacca OHI/IC&}“GHLH&H CTaTUCTHKA. —
Catysaiftias H3MEH THBOCTS. PemaTe 3aga4um Ha IPECTaBICHUE U ONMCAHUE
Cp eHHI:Ie HHMCIIOBOTO Habopa. JAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
CorysaitHbic COOBITH, PemaTe 3aga4m Ha IPECTaBICHUE TPYNIIMPOBAHHBIX
BeposThocTH 1 HacTOTEL JAHHBIX U ONKMCAHKE CIyYallHON NU3MEHYHUBOCTH.
Knaccnqecxnve. MOACTH TCOPHH | poypyarh 3anaun Ha OIIPEJEICHUE YaCTOThI CIy4alHbIX
BEpOATHOCTEH. COOBITUH, OOCYKJIEHHE TPUMEPOB CIIyHYalHbIX
MOHCTa 1 MTpajIbHai KOCTH COOBITHI, MAJIOBEPOSITHBIX M MPAKTUYECKU
JIOCTOBEPHBIX CIyYalHbIX COOBITUM, X POJIU B
IPUPOAE U KU3HU YEJIOBEKA
OnucarenbHasi CTaTUCTHKA. 4 Otknonenus. Jucnepcust OcBauBaThb NOHATHUS: JUCIIEPCHS U CTAHAAPTHOE

YUCJIOBOTO Habopa.
CraHgapTHOE OTKIOHEHHUE
YHCJIOBOTO Habopa.
JlnarpamMmbl pacceruBaHUsA

OTKJIOHCHHUC, UCITOJIb30BATh OTHU XadPAKTCPUCTUKU IS
OIIKMCaHUsA paCCCUBAHUA NAHHBIX.

Bbll[Bl/Il"aTb runorTe3bl 00 OTCYTCTBHUM WUJIW HAJIUYINHU
CBA3HU 110 JUarpaMmMaM paCcCCHBaHU:].

CTpoutsb quarpamMmbl pacCEMBaHMS MO UMEIOIINMCS
JTAHHBIM, B TOM YHCJI€ C TOMOIIBI0 KOMIIBIOTEpA
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MmuoxecTBa

MHOXeCTBO, HOAMHOKECTRBO.

Ol'[epaHI/II/I Haad MHOXXCCTBaMU:

00bEIMHEHNE, IEPECEUCHHUE,
nomnosiHeHue. CBoiicTBa
omnepanui Haj
MHO>KECTBaMU:
EPEMECTUTENBHOE,
coueTaTenbHOe,
pacnpeeuTeNnbHoe,
BKtoueHus. ['paduueckoe
IPEICTaBICHUE MHOYKECTB

OcBauBaTh NOHSITHUSA: MHOXXCCTBO, 3JICMCHT
MHOXXCCTBA, ITIOAMHOKCCTBO.

BbInoJHATH Onepanuy HaJl MHOKECTBAMH:
00beIMHEHUE, TIEpeceYeHUe, JOTOJHECHHE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTEBHOE,
COYETATEIIbHOE, PACIIPEACIUTENBHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpaduyeckoe MpeicTaBIcHUE
MHOJKECTB IPH OMMMCAHUU PEATBHBIX MTPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 33J1a4 U3 IPYTUX YICOHBIX
MPEIMETOB U KypCOB
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BeposTHOCTB CitydallHOTO

COOBITHS

DnemMeHTapHbIe COOBITHS.
Crny4aiinble COOBITHSI.
bnaronpusrctBytomiue
AJIEMEHTapHbBIE COOBITHS.
BepositHOCTH COOBITHIA.
OneITEl ¢ PaBHOBO3MOYKHBIMU
AJIEMEHTAPHBIMU COOBITUAMH.
CrnydaliHbIN BBIOOD.
[IpakTruueckas pabora
«OnsITHL €
PaBHOBO3MOXKHBIMU

OcBauBaTh NOHATHS: JIECMEHTAPHOE COOBITHE,
CIIy4aiilHOE COOBITHE KaK COBOKYITHOCTD
0JIaronpuUsATCTBYIOUIUX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYKHBIE AJIeMEHTapHbIe cOObITHS. PemaTh
3aJ1a4M Ha BBIYUCIICHHUE BEPOATHOCTEH COOBITUH TTO
BEPOSTHOCTSM 3JIEMEHTAPHBIX COOBITHI CITy4aitHOTO
OIBITA.

PemiaTh 3aga4m Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHUI B OMBITaX C PABHOBO3MO>XHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMU, B TOM UUCIIE C
MTOMOIIIBIO KOMITBIOTEPA.

QJICMCHTApPHBIMHU COOBITHSIMH)»

IIpoBOAUTH U M3y4YaTh ONBITHI C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMHA COOBITUSIMHU
(C UCTI0JIB30BAHUEM MOHET, UTPAJIbHBIX KOCTEH,
JIPYTUX MOJEJEH) B X0JIe MPAaKTUUECKON paboThI
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Brenenue B Teoputo rpadoB

Hepeo. CpoiicTBa aepena:
€IMHCTBEHHOCTb ITyTH,
CYILIECTBOBAHUE BUCSIYEH
BEPIIUHBI, CBA3b MEXKY
YUCJIOM BEPUIMH U YHCIOM
pé6ep. IIpaBuno yMHOKEHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad Oe3 mukia,
BUCsAYas BepiiMHa (JIKCT), BETBb JepeBa, MyTh B
JepeBE, TUaMETP JIEpEBA.

HM3yuars cBOMCTBA JEpPEBA: CYIIECTBOBAHUE BUCAYEH
BEPIIUHBI, EAMHCTBEHHOCTh ITyTH MEXIY JIBYMSI
BEPIIMHAMMU, CBS3b MEXK/Iy YMCJIOM BEPIIUH U YUCIOM
péoep.

Pemiath 3a1a4M Ha ITOMCK U IEPEUYHCIICHUE ITyTEN B
JIEpeBE, ONPEACIICHUE YUCIIA BEPIIMH WK pEdEp B
nepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YHUCTIE C
MPUMEHEHUEM TTPaBUJIa YMHOXKEHUS

Cy4daitHbie cOOBITHS

[IpoTUBOIIOI0KHOE COOBITHE.
Huarpamma Diinepa.
OObenMHEeHNE U TIepeceYeHre
coObITuil. HecoBMecTHbIE
coObITsi. DopmyIia CI0KEeHUS
BeposiTHOCTEN. [IpaBuio
YMHOXEHHUS BEPOSITHOCTEM.

Y cii0BHas BEPOSATHOCTb.
He3zaBucumebie

OcBauBaTh NOHATHSA: B3aMMHO MMPOTHBOTIOJIOKHBIE
COOBITHSI, OTIEpAlIUK HA/T COOBITHUSIMU, OOBCTMHEHNE U
nepeceueHre coObITHH, AuarpamMma Jiiniepa (Ditepa—
Benna), coBMecTHBIE 1 HECOBMECTHBIC COOBITHS.
N3yuaTh TeopeMbl 0 BEPOSITHOCTH 00bETUHEHNUS

JBYX COOBITUH ((hOPMYIIBI CTIOKEHUSI BEPOSTHOCTEN ).
PemaTp 3a1aum, B TOM YHCJI€ TGKCTOBBIC 33a/1a4u Ha
oTpe/ielIeHIE BEPOATHOCTEN OO BEAMHEHUS 1
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cooeiTus.  IlpencraBnenue
CIIy4alHOTO 3KCIIEpUMEHTa B
BUJIE JIepeBa

nepeceyeHrs COOBITUI C TTOMOIIBIO YHUCIOBOM MIPSIMOH,
auarpamm Ditnepa, GopMyIIbl CJI0KEHUS BEPOSITHOCTEH.
OcBauBatb  NOHATHA: MPAaBWIO  YMHOXKEHHS
BEPOSITHOCTEN, YCIIOBHAsI BEPOSTHOCTb, HE3aBHUCUMBIC
COOBITHSI IEPEBO CIYYAITHOTO OTBITA.

H3yuaTth cBoiicTBa (OnpesesieHns ) He3aBUCUMBbIX
COOBITHH.

PemiaTes 3aga4m Ha onpeneseHue U UCITOIb30BaHUE
HE3aBUCUMBIX COOBITHM.

Pemiats 3a1auM Ha MOMCK BEPOSITHOCTEW, B TOM

YUCJIE YCIOBHBIX, C UCIOJIb30BAaHUEM [I€pEBA
CIIy4alHOI0 OMbITa
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O06o01enue,
cUCTEMATHU3ALNAS 3HAHUI

[IpeacraBieHue naHHbIX.
OnucarenbHas CTaTUCTUKA.
I'padrl. BepostHOCTh
CIIy4ailHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH

IToBTOPATH U3YUYECHHOE U BLICTPAUBATH CHCTEMY
3HAHUM.

PemiaTe 3aga4m Ha NPEACTABICHUE U ONMCAHUE
JTAHHBIX C TIOMOIIBIO U3YUYEHHBIX XaPAKTEPUCTHK.

Pemathb 3agaum c npuMeHeHueM rpados. Pematb
3ala44 HA HaX0XJICHHUE BEPOATHOCTH CIy4alHOIO
COOBITHSI TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUIA, B
TOM YHCJIE B ONIIBITaX C PAaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU. PemiaTh 3axauu Ha
HAXOXKJICHUE BEPOSATHOCTEH OOBEIUHEHUS U
nepeceveHust COOBITUM, B TOM YHCIIE HE3aBUCUMBIX, C
UCIIOJIb30BaHuEM rpadUuecKuX NpeICTaBICHUN U
JIepeBa CIy4anHOro OIbITa.

Pematsb 3agaum Ha niepeyucieHue KOMOMHAIUN
(urcna mepecTaHOBOK, YMCJIa COYETaHMi), Ha
HaXO0XXJICHUE BEPOSITHOCTEN COOBITHI C
IPUMEHEHHUEM KOMOMHATOPUKH, B TOM YHUCJIE C
UCIIOJIb30BaHuEM TpeyroabHuka [lackans

OBILEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34
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9 KIIACC

HaumenoBanue pazaena
(Temsl) Kypca

KomuuecTBo
4acoB

OcHOBHOE coJepKaHHe

OcHOBHBIC BUAbBI ACATCIbHOCTHU 06yqa101111/1xc;1

[ToBTOpEHUME KypCca
8 Kiacca

4

HpeI[CTaBJIGHI/IC JaHHBIX.

OmnucareibHas CTaTUCTUKA.
Ornepanuu HaJ COOBITUSMH.

HezaBucumocTh COOBITHIA

IToBTOPATH U3YYEHHOE U BBICTPAUBATH CUCTEMY
3HaHUM.

PemiaTh 3agaum Ha NpEACTABICHUE U ONMCAHUE
JIAHHBIX.

PemiaTh 3agaum Ha HAXO0XKIEHNUE BEPOSTHOCTEMN
00bETMHEHUS 1 TIEPEeCeUCHUs COOBITUI, B TOM YHCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM rpaUueCcKux
IIPEJCTABJICHUN U JEPEBA CIIYUYalHOTO OIIBITA.
Pematsb 3agaum Ha niepevyucieHue KOMOMHAIUN
(urcna mepecTaHOBOK, YMCiIa COYETaHMi), Ha
HaX0XXJICHUE BEPOSITHOCTEN COOBITHI C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCJE C
HCIIO0JIb30BaHKEM TpeyrojbHuka Ilackans
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DeMEeHTHI KOM6I/IHaTOpI/IKI/I

[lepecranoBku. dakropual.

Coueranus " YUCJIIO0
coyeTaHuu.  TpeyrojapHHUK
[Tackams. [IpakTnueckas
pabora «Brrancnenue
BEPOSITHOCTEN c
UCIIOJIb30BaHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, YIOPAIOUCHHAs Mapa, TpPOoHKa 00HEKTOB,
NepecTaHOBKa, (paKTOpUAN YUCIIa, COYETAHUE, YUCIIO
COYETaHUM, TpeyrojapbHuK [lackans.

PemiaTh 3aga4m Ha IEPEUUCIICHUE YIOPSIAOYECHHBIX
ap, TpOEK, IEPEUUCIICHUE IEPECTAHOBOK U
COYETaHUM 3JIEMEHTOB PA3JIMYHBIX MHOXKECTB.

KOMOWHATOPHBIX PYHKIUI
AIIEKTPOHHBIX TAOJIUL»

PemiaTh 3a1a4u Ha NIPUMEHEHUE YMCIIA COUYETAHUM

B aireOpe (COkpaméHHOE YMHOKEHHE, OWHOM
Hprotona).

Pemiath, mpuMeHsisi KOMOWMHATOPWKY, 3aJaud  Ha
BBIYUCJICHUE BEPOSATHOCTEH, B TOM YHUCJIE C MOMOIIbIO
ANIEKTPOHHBIX TAOIMI] B XO€ NPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomeTpuueckas
BEpOSATHOCTh. CityyaliHbIN
BBIOOP TOYKM U3 PUTYPHI Ha
IUIOCKOCTH, U3 OTPE3Ka, U3
JyTH OKPY>KHOCTH

OcBauBaTh NOHSITHE TEOMETPUUECKOU BEPOSTHOCTH.
PemiaTe 3aga4m Ha HAXOXKIEHUE BEPOSTHOCTEN B
OTIBITAX, MPEJCTABUMBIX KaK BBIOOP TOUEK M3
MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WK 1yTu
OKPYHOCTH, YHCJIOBOT'O MPOMEKYTKA
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HcnbiTanus bepuymm

Hcnertanue. Ycnex u
Heyaaua. Cepusi UCTIBITAHUN
110 IEPBOTO yCIeXxa.
HcnbiTranus beprymm.
BepositHocTH cOObITHIT B
CEpHUH UCITBITAHUIN
bepuymm. [IpakTnueckas
pabora «/cnpiTanus

bepnymm»

OcBauBaTh NOHATHA: UCIIBITAHNE, DIIEMEHTAPHOE
coOBITHE B UCTIBITAaHUH (YCIIEX M HEy1aya), cepus
UCIIBITAHU, HACTYIUIEHUE MEPBOIO ycrexa
(Heynaum), cepus ucnsitanuii bepaymu. Pemarh
3aJa44 HAa HaXO0KJIEHUE BEPOSITHOCTEN COOBITUI B
CEpUU UCIBITAHUN JI0 IEPBOTO YCIIEXa, B TOM
quClie C MPUMEHEHUEM (POPMYJIIbI CyMMBbI
reOMETPUYECKON IPOTPECCUM.

Pemiath 3a1a4M Ha HaX0XKJIEHUE BEPOSTHOCTEN
3JIEMEHTAPHBIX COOBITUI B CEPUU UCIIBITAHUMA
bepHymn, Ha HaX0XAEHUE BEPOATHOCTU

ONPEAETEHHOTO YUCIIA YCIIEXOB B CEPUU UCIIBITAHUN

bepnymm.
HN3yuars B X0/1€ NpaKTH4eCKOH padoThI,

B TOM YHCJI€ C TOMOIIBI0 IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTA B CEPUU MCIBITAHUHN
bepnymm
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CnyualiHas BeIMYMHA

CrnyuaiiHasi BeJIMYMHA U

pacrpeesieHue BEpOsITHOCTEH.

MareMaTu4eckoe OKuaaHue U
JTUACTIEPCUS CITyYaWHOU
BEeJIMYMHEL. [IpumMepsl
MaTEMaTHYECKOTO OXKHIaHUs
Kak  TEOPETUYECKOIo
CpEIHETO 3HAYCHUS
BEJIMYMHBI.

[TonsTHE 0 3aKOHE OOJIBIITNX
yucen. U3mepenne
BEPOATHOCTEU C OMOIIIBIO
yacToT. [ [pumenenne 3akona
OOJIBIIINX YHCET

OcBouTH NOHATHUSA: CllyyaiiHas BEIUYNHA, 3HAUYCHHE
CIIy4allHOW BEJIMYMHBI, PACIIPEAEICHUE BEPOATHOCTEN.
N3yuarth u 00cyKI1aTh NIPUMEPHI TUCKPETHBIX U
HEINPEPBIBHBIX CIyYalHbIX BEJIMYUH (POCT, BEC
YeJI0BEKa, YACICHHOCTh HACEIEHUS, IPYTre
VU3MEHYUBBIC BEJIMYNHBI, PACCMATPUBABIINECA B KypcCe
CTaTUCTUKU), MOJICTIbHBIX CITy4YalHbIX BEJIMYHH,
CBSA3aHHBIX CO CIIyYallHBIMU ONbITaMH (OpocaHue
MOHETHI, UTPAJILHON KOCTH, CO CITy4YalHbIM BEIOOPOM U
T. IL.).

OcBauBaTh NOHATHS: MATEMAaTUIECKOE OKUTAHHE
CIIy4allHOW BEJIMYUHBI KaK TEOPETUUECKOE CPEHEE
3HAYCHHE, JUCIIEPCHS CTyYalHOW BEJIMYUHBI KaK
aHaJor AMCIEPCUN YUCIOBOTIO Habopa.

Pemath 3a1a4M Ha BEIYMCIICHUE MATEMATHYECKOTO
0’KMJIaHUS U JUCIIEPCUN TUCKPETHOM CIIy4yallHOM
BEJINYMHBI 110 3aJaHHOMY PacCIpPENEIEHUI0, B TOM
YUCJIE 33]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCS C MATEMAaTUYECKUM OKUIAHUEM U
JUCTIIEPCUEN HEKOTOPBIX PACIPEACIICHNM, B TOM YHCIIE
pacnpeneneHus Cy4aiHON BEJTUUYUHBI «UUCIIO
YCIIEXOB» B CEPUHU UCIIBITAHUN bepHyIu.
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N3yuarh 9acTOTy COOBITHS B TTOBTOPSIOIIHXCS
CJIy9aiiHBIX OTIBITaX KaK CIy4alHYI0 BEIIMYUHY.
3HAKOMHUTBCS C 3aKOHOM OOJbITINX uncen (B popme
bepuymn): mpu O0JIBIIIOM YHCIIC OTIBITOB YacTOTa
cOOBITHS OJIU3KA K €T0 BEPOSTHOCTH.

PemaTh 3aaum Ha M3MEPEHUE BEPOATHOCTEN C
MOMOIIBIO YacToT. O0CYKAaTh POJIb 3aKOHA
OOJBIINX YuCced B 000CHOBAaHUH YaCTOTHOTO METO/Ia
U3MEpPEHHUS BEPOSITHOCTEH.

OO0cyxaaTh 3aKOH OOJIBIIUX YKCET KaK MPOSBICHUE
CTATUCTUYECKON YCTONYMBOCTH B U3MEHUYUBBIX

SIBJICHUAX, POJIb 3dKOHA OOJBIINX YHCEN B IMpHUPOJC U B

ZKHN3HH YCJIIOBCKaA

HYACOB

OBIIEE KOJIMYECTBO

11O

O06006111eH1E, KOHTPOJIb 10 IIpencraBneHue 1aHHBIX. IHoBTOPATH U3yUYEHHOE U BHICTPAUBATH CHCTEMY

OnuncarenpHasg CTaTUCTHKA. 3HAHMIA.

BeposATHOCTH CITy4aliHOTO Pemiath 3agaum Ha IPEACTABICHUE U ONHCAHUE

COOBITHSA. DJIEMEHTbI NAHHEIX.

koMOuHaTopuku. CirydaiiHble .
PemaTp 3aqaum Ha HAXOXKJIEHUE BEPOSITHOCTEM

BEJIMYMHBI U pacrpeaeseHus .
COOBITHM, B TOM YHCJIE B OIBITAX C
PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHSIMH,
BEPOATHOCTEH 0OBEANHEHUS U TIEPECCUCHHUSI
COOBITUM, BEIYUCIISITH BEPOSITHOCTH B OIBITAX C
CEpUsIMU CIIyYalHbIX UCIBITAHUN

34
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[IPOIPAMME
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