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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo martemaTtuke mjisg oOydaroruxcs 5—9 kmaccoB pa3paboTaHa Ha
ocHoe ®I'OC OOO. B nporpamme 1Mo MareMaTUKE YYTEHbl UJECU U TOJOKEHUS
Konnenmuu pa3Butusa MatemaTuueckoro oopasoBanus B Poccutickoit deneparium.



[IpenMeToM MaTeMaTUKU SIBIAIOTCS (pyHIAMEHTAIbHbIE CTPYKTYPhI HallIeTo MUpa
— TMPOCTPAHCTBEHHbIE (OPMBI MU KOJIMYECTBEHHbIE OTHOIICHHS (OT MPOCTEUIINX,
YCBaMBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, O JTOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX
JUI pa3BUTHUS HAYyYHBIX U NPUKIATHBIX Hel). MaTreMaTuueckue 3HaHUsI 00eCTIeunBatoT
IIOHMMAHUE NPUHLHUIIOB YCTPOMCTBA M UCIIOJb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCHPUSATHE W HMHTEPIPETALUIO COLMAIBHOW, JSKOHOMHUYECKOM, IOJIUTUYECKOU
uH(pOpMaIMyU, JalOT BO3MOXHOCTh BBINOJIHATH PAacYETbl U COCTABIATH AJITOPUTMBI,
HAaXOAWTb M  TPUMEHATh  (QOPMyJbl, BIAACTh MPAKTUYECKUMHU  MNPUEMAMHU
reOMEeTPUYECKUX U3MEPEHUH U MOCTPOCHUM, YNTaTh HH(OPMALIHIO, IPECTABICHHYIO B
BUJIE TaONWI, AuarpaMM U TpapuKOB, >XKUTh B YCIOBUAX HEONPENEIEHHOCTH U
MNOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX COOBITUH.

N3yuyenne mareMaTukd QOpMHUpPYET y OOy4yaroUMXcs MaTeMaTUYeCKUHl CTHIIb
MBIILJIEHUS, TPOSBIISIIOUIMICS B ONPENEIEHHBIX YMCTBEHHbBIX HaBblkax. OOy4daroniyecs
OCBaMBAIOT TAaKWE MPUEMBI M METOJAbl MBIIUICHUSA, KaK HMHAYKIHUS W JAEHTyKLHS,
000011IeHHe U KOHKpEeTH3allus, aHaJIU3 U CUHTE3, KjIacCcU(UKalUs U CUCTEMaTU3allus,
abctparupoBanre U aHajgorus. OObEKThl MaTEeMaTHUYECKUX YMO3aKIIIOUEHU, MpaBuia
UX KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTHYECKHUX ITOCTPOCHHM, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHHUs (HOpMyIHpoBaTh, OOOCHOBBIBATh M JIOKA3bIBAaTh CYXKIEHUS, TEM
caMbIM pPa3BUBAIOT JIOTUYECKOE MblIUIeHHE. V3ydeHne maTemMaTHKu oOecreduBaeT
dbopMupOBaHUE aNTOPUTMUYECKON KOMIIOHEHTBHl MBIIUIEHUS W BOCIHUTAaHUE YMEHUU
JNEUCTBOBaTh MO 3aJaHHBIM  QJITOPUTMaM, COBEPUIEHCTBOBATb M3BECTHBIE W
KOHCTPYHpOBaTh HOBble. B 1mpomecce pemeHuss 3agad — OCHOBOM y4eOHOH
NEATEIbHOCTH HAa YPOKax MAaTEMAaTUKH — Pa3BUBAIOTCA TBOpYECKAas W IPUKIIAIHAS
CTOPOHBI MBIIUICHUS.

OOyueHne maTemMatuke MAET BO3ZMOXKHOCTh Pa3BUBAaTh y OOYYAIOIIMXCS TOYHYIO,
palMoOHAIbHYI0O U MH(POPMATHUBHYIO peYb, YMEHUE OTOMpPATh HamOoJiee MOIXOJSALIUE
A3BIKOBBIE, CHMBOJIMYECKUE, TI'paQUUEeCKUe CpeAcTBa MJisi BBIPAXKEHHS CYKIECHUU U
HaIJIAIHOTO UX MPEACTaBICHUS.

[Ipn m3yyeHUM MaTeMaTUKH OCYIIECTBISETCA OO0Ilee 3HAKOMCTBO C METOJAaMH
ITO3HAHUSA JEUCTBUTEIBHOCTH, NIPEACTABICHUSIMU O IPEAMETE U METOJIaX MATEMaTHKH,
UX OTIMYMHM OT METOJOB JPYI'MX €CTECTBEHHbIX M TyMaHUTapHbIX Hayk, 00
O0COOEHHOCTSIX MPUMEHEHHUSI MAaTEMATHUKH JJIs1 PEIICHUS] HAYUHBIX U MPUKIAIHbIX 3a7a4.

[TpropuTeTHBIMH LEIAMH 00yUEHU MaTeMAaTHKE B 5—9 Kiaccax SBIISIFOTCA:

(¢opMupOBaHUE IIEHTPAIbHBIX MaTEMaTHUYECKUX TOHATUH (YUCIO, BEJIMYMHA,
reomeTpuueckas (Gurypa, NepeMeHHasi, BEPOSTHOCTb, (PYHKIMS), 00€CHEUHBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa3oBaHus 00ydaromuxcs;
Mo/IBeICHHE 00yYaronInuxcsi Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBS3HU
MaTE€MaTUKH W OKPYXaloLIEro MUpa, MNOHMMAaHUE MAaTEMATHKU Kak 4YacTh oOuen
KyJbTYypbl YEJIOBEUECTBA; PA3BUTUE MHTEJUIEKTYaJbHBIX M TBOPUYECKHUX CIOCOOHOCTEM
oOydJaronmuxcs, IO3HABaTEIbHOM  AKTUBHOCTHM,  HMCCJEJIOBATENLCKUX  YMEHUH,
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KPUTUYHOCTH MBIIUICHHUS, HHTEpeca K M3YyUYEHUI0 MaTeMaTukH; (QOopMHUpOBaHUE
(yHKUHMOHATBHOM MaTeMaTH4YE€CKOM rPaMOTHOCTH: YMEHUS

pacro3HaBaTh MPOSBIICHUS MAaTEMaTUYECKUX MOHATUH, 0ObEKTOB U 3aKOHOMEPHOCTEH B
peasIbHbIX JKU3HEHHBIX CUTYalUsX W MPU H3YyUYEHUU [PYIUX Y4YeOHBIX IpPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMynHpoBaTh HX Ha S3bIKE
MaTeMaTHKM M CO3JaBaTh MAaTE€MaTUYECKHE MOJENH, IPUMEHATh OCBOCHHBIN
MaTeMaTUYECKU anmaparT g pEUIeHUs [PAKTUKO-OPUEHTUPOBAHHBIX — 3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATD ITOJYyYECHHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHHM COJEp>KaHMs IporpaMmel MO MaremaTuke B 5-9 Kiaccax:
«Hucna u BelUKCIEHUN», «Alredpa» («Anredpanyeckue BhIPAXKEHUs», « Y paBHEHUS U
HepaBeHCTBa»), «Dynkuum», «l'eomerpusi» («I'eomerpuueckne Qurypsl U HX
cBOMCTBa», «/3MepeHne reoMeTpu4eckux BEIMUYUH»), «BEposSTHOCTE M CTAaTUCTUKAY.
JlaHHble JTMHUK Pa3BUBAIOTCS MapajuIeNIbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JpYyrod, a B TECHOM KOHTAaKTe H
B3aMMOJICHCTBUH.

CopeprkaHue mporpaMMbl 0 MaTEMaTUKE, paclpeAes€HHOE M0 rojaM 00ydYeHus,
CTPYKTYpUPOBAaHO TaKHUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, NPUHLIMIINAIbHBIM
BompocaM  oOyuwaromgecss — oOpalllaJichb  HEOJHOKPAaTHO, 4YTOObI  OBJIAJICHUE
MaTE€MaTUYECKUMH MOHATHSAMU W HaBBIKAMU OCYIIECTBIBUIOCH IIOCJIENI0BATEIbHO U
NOCTYyNaTeNbHO, C COOJIOJACHUEM IPUHIMIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIFOYAJIUCh B OOLIYI0 CHCTEMY MaTE€MaTUYECKHUX MPEICTABICHUN OO0y4YarolMuXcs,
pacmupsis ¥ yrayOssis e€, o0pa3ysi MpoYHble MHOKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sBISE€TCS 0053aT€IBHBIM YYECOHBIM
MpeMETOM Ha YPOBHE OCHOBHOTrO 001iero oopaszoBanusi. B 5-9 kiaccax maremaruka
TPAJUIIMOHHO M3y4aeTCcsl B paMKax CIEAYIOIUX Y4eOHBIX KypcoB: B 5—6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKJIOYash 3JIEMEHTHI
CTaTUCTUKU U TEOpUHU BeposTHocTei) u «l'eomerpus». [Iporpammoit mo mMaremaTuke
BBOJIUTCSI CAMOCTOSITENIbHBIN YueOHBIN Kypc «BeposITHOCTh U CTATUCTHKAY.

OO0miee 4KMCIIO YacOB, PEKOMEHIOBAHHBIX JJII WM3YYCHHS MaTeMaTuku (0a30BbIN
YPOBEHB) Ha YPOBHE OCHOBHOI'O 00IIero oopasoBanus, — 952 yvaca: B 5 kiacce — 170
yacoB (5 yacoB B Hezelno), B 6 kinacce — 170 gaco (5 yacoB B Hezeln0), B 7 Kiacce —
204 gaca (6 yacoB B Hefien0), B 8 kiacce — 204 gyaca (6 yacoB B Helento), B 9 kiacce —
204 yaca (6 yacoB B HEJEINIO).

INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA MPOI'PAMMBI o
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yyeHue MareMaTHKyd Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHMs HAIpaBJiIEHO
Ha JIOCTHMXKEHHE OOYyYaIOUMMUCS JIMYHOCTHBIX, METANPEJAMETHbIX M TPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB OCBOCHUS yUEOHOTO MpeIMeTa.



JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yJbTaTbl  OCBOCHUS  MPOrpaMMbl  TIO  MaTEMaTHKe
XapakTepusyroTcs: 1) maTpuoTnyeckoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEPECAa K MPOIUIOMY W HACTOSIIEMY POCCHUHCKOM MaTEMaTHKH,
[IECHHOCTHBIM OTHOIIIEHHUEM K JOCTHXKEHUSIM POCCUHMCKHX MAaTEMaTHUKOB U POCCHMCKOMU
MAaTEMATUYECKOM IIKOJIbl, K HCIOJIb30BAHUIO 3TUX JIOCTHXKEHUW B JIPYIMX HAyKax M
NPUKJIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00sI3aHHOCTEN rpakIaHNHA U pean3aliy ero npas,
NpPEJCTAaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJCHHH, Mpouenyp TIpaxAaHCKoro ooOliecTBa (Hampumep, BBIOOpHI,
OMpOCHI), TOTOBHOCTbIO K OOCYXIEHUIO ATHYECKUX MpOOJEM, CBA3aHHBIX C
MPaKTUYECKUM NPUMEHEHUEM JIOCTH)KEHHI HAayKH, OCO3HAHHEM Ba)KHOCTH MOpPaJIbHO-
ATUYECKUX MPUHLHUIIOB B JEATEIbHOCTH YUYEHOTO; 3) TPYA0BOE BOCIIUTAHHE:

YCTAaHOBKOM HA AKTHMBHOE YYacTHE B PEHICHUM MPAKTUYECKUX 3a]ad
MAaTeMaTUYECKOW  HAIMpPAaBICHHOCTH, OCO3HAHMEM BaXXHOCTH  MAaTEMaTHYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHUU BCEH KU3HU Ui YCIEIIHON NpodeccHOHaIbHOM
AESITEIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM W
MOCTPOEHUEM HMHAMBUAYAJIBLHON TPAECKTOPUH OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HMHTEPECOB UM OOIIECTBEHHBIX MOTpeOHOCTEW; 4) 3CTeTHYecKoe
BOCIIUTAHHE:

CIOCOOHOCTbIO K  3MOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jay, pELICHUN, pPacCyKICHUH, YMEHHIO BHUIETh
MaTE€MaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE; 5) EHHOCTH HAYYHOI'0 MO3HAHMA:

OpHUEHTAalMel B  JEATEIIbHOCTH HA  COBPEMEHHYK  CHCTEMY  HAay4HBIX
MPEACTABICHU OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSL YEJIOBEKa, MPUPOIbI U
oOlIecTBa, IOHMMAaHWEM MAaTEMaTUYECKOM HayKd Kak c@epbl 4YeIT0BEYECKON
NEATENBHOCTH, JTAllOB €€ pPa3BUTHS WM 3HAYMMOCTH JUIs Pa3BUTHS LMBUIM3ALINH,
OBJIQJICHUEM S3BIKOM MAaTEMATUKM M MAaTEMaTUYECKOW KYJIbTYpOM Kak CpEIACTBOM
IIO3HAHUSA MHpA, OBJAJECHUEM NPOCTEUIIMMHU  HABBIKAMU  HCCIEIOBATEIBCKOU
NEeSATENBHOCTH;

6) pusnueckoe BoCIHMTaHHE, (popMmupoBaHue KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOJTyYHs:
TOTOBHOCTBIO IPUMEHSATh MAaTEMaTUUYECKUE 3HAHUSI B UHTEPECaxX CBOErO 3/I0POBbS,
BEJICHUs 3/10pOBOTO 00pa3a KM3HU (340pOBOE MHUTaHUE, COATAHCUPOBAHHBINA PEXKUM
3aHATUH W OTAbIXA, peryjspHas Qu3uyeckas aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO



HaBbIKa pedIeKcHy, MPU3HAHUEM CBOETO MpaBa Ha OMMUOKY U TAaKOTO K€ MpaBa JPyroro
YeJI0BEKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHMEHTALIMEN HA MPUMEHEHNE MAaTEMATUYECKUX 3HAHUW ISl PELICHU 3a]1a4
B 00JIACTH COXPAHHOCTH OKPY KaIOIIeH cpe/ibl, IJIaHUPOBAHUS MOCTYIKOB M OLEHKH UX
BO3MOXXHBIX TIOCJIEACTBUUA JUIsl OKpPY’KalIIeH Ccpelbl, OCO3HAHHWEM TIJ100aIbHOTO
XapakTepa SKOJOTMYECKHX Mpo0JeM W NyTed HuX pemeHus; §) aganranus K
U3MEHSIIOIIMMCS YCJIOBHSAM COUUAIBbHON M TMPHPOJAHON CpeAbl: TOTOBHOCTBHIO K
JNEUCTBUSAM B  YCIOBUAX  HEONPEAEIIEHHOCTH, IIOBBIIMIEHUIO YPOBHSA  CBOEHU
KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO AEATEIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS Y
JIPYTUX JIIOACH, MpUoOpeTaTh B COBMECTHOM JEATEIbHOCTU HOBBIE 3HAHMS, HABBIKU U
KOMITETCHIIMH U3 OIbITa APYTUX; HEOOXOIMMOCTHIO B (POPMUPOBAaHUYU HOBBIX 3HAHUM, B
TOM unciie GopMyIUPOBAThH
W], TIOHSITHS, TUTIOTE3bl 00 O0OBEKTaX U SIBJICHUSAX, B TOM YHCJIC paHEE HE U3BECTHBIX,
OCO3HaBaTh NEeMUIMTH COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE; CIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYyallMi0, BOCIPUHUMATH
CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMBbIE
pemieHus W JAeUCTBHs, (OPMYJIMpPOBAaTh U OIEHHWBATh PHUCKHM U  TOCJEACTBUS,
(GhOopMHPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHBI

B pesyisbrare 0CBOCHUS IIPOrpaMMBbl [10 MATEMATUKE HA YPOBHE OCHOBHOIO
o0rmiero oopazoBanus y ooydaromierocst 0y 1yT cpopMupoBaHbl METapeIMETHBIC
PE3yIbTAThl, XapAKTEPU3YIOIIUECS OBIAJEHUEM YHUBEPCATbHBIMU ITO3HABATEIbHBIMU
JNEUCTBUSIMU, YHUBEPCAIIBHBIMU KOMMYHUKATUBHBIMU  JEHCTBUSIMU U
YHUBEPCAIbHBIMU PETYJISITUBHBIMU JICUCTBHUSIMH.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIE yqeﬁﬂble nencrBug ba3zoBbie
Jorundyeckue JelCTBHUA:

BBIBIIITD M XApPAaKTEPU30BaThb CYILIECTBCHHBIC IPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, MOHATUH, OTHOIICHUM MEXIy MOHATUSIMH, (POPMYIUPOBATH ONPEACICHUS
NOHSTUN, YCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KiIacCU(UKALMKA, OCHOBAHUS IS
0o0OOlIeHUsT W CpaBHEHMS, KPUTEPUU IPOBOJUMOrO aHalln3a; BOCIPUHUMATH,
dbopMyIHpoBaTh U IPEOOPA3OBHIBATH CYKACHUS: YTBEPAUTEIIbHbIC
U OTpULIaTEIbHBbIC, E€IWHUYHbIC, 4YacTHblE M OOIIUe, YCIOBHBIEC; BBISABIATDH
MaTeMaTHYECKHUEe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUsl B (DaKTax, JaHHBIX,
HAOMIOJIEHUSIX M YTBEPXKICHUSX, TMpeajiaratb KpUTEPHUH JUISL  BBISIBJICHUS
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3aKOHOMEPHOCTEM M IIPOTUBOPEYMM; J€JaTh BBIBOABI C MWCIOJB30BAHUEM 3aKOHOB
JIOTUKH, N€AYKTUBHBIX U UHIYKTUBHBIX

YMO3aK/IIOUEHUH, YMO3AKIIOUEHUH 10 aHajJoruu; pa3dupaTh J10Ka3aTelbCTBa

MaTEMaTUYECKUX YTBEPKICHUH (MpsSIMble U

OT TMPOTHUBHOIO), MPOBOAUTH CAMOCTOATEIBHO  HECJIOXHBIE  JI0KA3aTEIbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTpPAWBaTh AapryMEHTALMI0, IPUBOIAUTH IPUMEPHI H
KOHTPIpPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE PpACCYXACHHS; BbIOMpPATh CIOCOO
pelieHus: yueOHOH 3a7aun (CpaBHUBATh HECKOJIBKO BapHAHTOB

pelieHusi, BIOMpaTh HauboJee MOAXOJAIIMN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX

KpurepueB). bazoBble ucciieqoBaTebCKue 1eiiCTBUA:

WCIIOJIB30BaTh  BOINPOCHl KaK HCCICIOBATEIHCKAA HWHCTPYMEHT IIO3HAHWSI,

(bopMyIIMpOBaTh BOMPOCH, (PUKCHPYIOIIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEITLHO
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (hOPMHPOBATH THIIOTE3y, apryMEHTUPOBATH CBOIO
MO3UIINI0, MHEHHUE; MIPOBOJAUTH MO CAMOCTOSATENIHO COCTaBJICHHOMY IJIaHY HECIIOKHBIN
OKCIIEPUMEHT,
HEOONBIIOE HWCCIEOBAaHUE [0 YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTU4ecKOro
00BEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIY CO0Oi; caMOCTOATENbHO (HOPMYIUPOBATH
0000IIeHNsI ¥ BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO HAOJIONCHUS, WCCIIECTOBaHMUS,
OIICHMBATh JIOCTOBEPHOCTh TIOJYYCHHBIX pE3YyJbTAaTOB, BBIBOJOB M 0OOOIICHMIA,
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIJIBUTAThH

MIPEANOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX yclioBusX. Pabora
¢ uHpopMaLHe:

BBISIBJISITH ~ HEJIOCTATOYHOCTh M M30BITOYHOCTh  MHGOpMAlLMM, JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHMs 3a7]a4uM; BBIOUpaTh, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATH 151 WHTEPIIPETUPOBATH

uHGOPMAIIMIO PA3IMYHBIX BHUIOB U (OpM MpeACTaBlIeHUs; BBIOUPATH GHopMy
IpeCcTaBlIeHNUs] UHPOPMAlLUU U WILTIOCTPUPOBATH PelllaeMble

3aJaud CXEMaMHM, JAMarpaMMaMiy, MHOM rpapukoil M MX KOMOMHALMAMHU; OLICHUBATH
HaJEXKHOCTh MH(OPMALMU IO KPUTEPUSM, MTPEIIOKEHHBIM YUUTEIEM

WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKATHBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBUA:

BOCIIPUHUMATH U (POPMYIHPOBATH CYXkACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeNs MM OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBbIpa)kaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MACbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO X0y PELICHUS 3a/1a4yd, KOMMEHTUPOBATH
MOJlyYEHHBI pe3yibTaT; B XOJe OOCYXIEHHUS 3a/JaBaTb BOIPOCHI IO CYIIECTBY
o0cyKnaemMoi TeMbl, TPOOJIEMBbI, peIIaeMoil 3ajaul, BbICKAa3bIBaTh WUJIEU, HAIlEJICHHBIE



Ha TIOMCK PEIIEHUs, COMOCTABIATh CBOU CYXKJICHHS C CYXKIACHUSAMH IPYTUX YYaCTHHUKOB
nuanora, OOHapyXXMBaTh pa3jIM4YUe W CXOJACTBO IMO3UIUMH, B KOPPEKTHOU Qopme
(dhopMyIHpOBATH PA3HOIIIACHS, CBOM BO3PAXKEHUS;, MPEJICTABIATh PE3YAbTAThl PEIICHUS
3a/layu, HKCIEPUMEHTA, UCCIIEI0BaHUS, MPOEKTa, CAMOCTOSTEIbHO BBIOMpPATh (opMar
BBICTYIUICHUS ¢ YYETOM 3a/1au MPEe3eHTAIlUd U OCOOCHHOCTEN ayJUTOPHUH; TOHUMATh U
MCITIOJIb30BATh IPEUMYIIECTBA KOMAaHIHON ¥ MHAUBHUIYaIbHON pabOThHI

IpU pEelIeHUU Y4YeOHBIX MaTeMaTHYEeCKUX 3a7ad; MNPUHUMATh IIeJIb COBMECTHOMN
JeSTENBHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOU PAaOOThI, paclpeeisTh BUIbI
paboT, 1oroBapuBaThCs, 0OCYKIATh MPOLIECC U Pe3yabTaT padoThl, 00001aTh MHEHUS
HECKOJIBKHX JIFOJICH; y4acTBOBATh B IPYMIIOBBIX (popMax paboThl (00CYXaeHHS, OOMEH
MHEHHUSIMHA, MO3TOBBIE INTYPMbl W JPYTue€), BBIMOJHATH CBOK YacTh palbOThl U
KOOPJAUHUPOBATh CBOM JEUCTBUS C JAPYTUMHU YJIEHAaMH KOMAaHJbl, OLICHUBATH KaueCTBO
CBOETO BKJaJa B OOLIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIHUPOBAHHBIM YYACTHUKAMHU
B3aUMO/ICHUCTBHUS.

PeryasiTuBHbIC YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusamnus:

CaMOCTOSTEIIbHO COCTABIIATH IIJIaH, AJITOPUTM PEIICHUS 3aa4M (UJIU €T0 YacTh),
BBEIOWPATh CMOCO0 pemieHruss ¢ YYETOM MMEIONUXCS PECYPCOB W COOCTBEHHBIX

BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BapUaHThl PEUICHUH C yu&TOM
HOBOI nHpopMannu. CaMOKOHTPOJIb:

BJIa/IETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIEcca U pe3yibTaTa
peIlleHusT MaTeMaTUYeCKOW 3aJa4yd;, MPEABHIETh TPYIHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh NPU PEUICHUH 3a/ladl, BHOCUTh KOPPEKTHBBI B AEATEILHOCTh Ha OCHOBE
HOBBIX OOCTOSITENIbCTB, HAaWJEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH; OIICHUBATH
COOTBETCTBHE PE3YJIbTaTa ACATEIbHOCTH TTOCTABICHHON SN U
YCJIOBHSIM, OOBSICHATh TPUYUHBI JOCTYDKCHHSI WU HEIOCTHKEHUS IIEJIH, HAXOIUTh
OlMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yiabTaThl OCBOSHHUS MPOTPAMMBI MO MATEMAaTHKE TPEICTABICHBI
Mo rojaM OOydYeHHsI B CIEIYIONIUX pa3jenax MporpaMMbl B paMKax OTACIBHBIX
yueOHBIX KypcoB: B 5—6 kjaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB
«Anrebpay,

«I"eomeTpus», «BEposATHOCTB U CTaTUCTUKAY.

OEJIEPAJIBHAA  PABOYAA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX




HOACHUTEJIBHASA 3AIIMCKA

[TpropuTeTHBIMU LENAMH 00yUEHU MaTeMAaTHKE B 5—06 Kiaccax SBIISIFOTCS:

IpOAODKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX TMOHATUN (YHUCIIO,
BEIMYMHA, TreomeTpuueckas (¢urypa), oO€CleunBaOMMX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh ~ MAaTeMaTHYeCKoro  oOpa3oBaHus  OOy4YaloOIIMXCSA;  pa3BUTHUE
MHTEJUIEKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEN OOydYaromuXxcs, MO3HABATEIbHON
aKTUBHOCTH, WCCIIE/IOBATEIbCKUX YMEHUN, HMHTEpeca K HU3YUYEHUI0O MaTEeMaTHKH;
NoJIBEJICHNE 00YYarOIIMXCs Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH M OKpPY’Karolero mMupa; GopMHpOBaHHE (PYHKIMOHAIBHOU
MaTeMaTHYeCKON TPaMOTHOCTH: YMEHHUsS paclo3HaBaThb MaTeMaTUYeCKUe OOBEKTHI B
peaNbHBIX JKU3HEHHBIX CUTyalUsX, MNPUMEHSATH OCBOCHHBIE YMEHHUS MJis pelIeHUus
MPaKTUKO-OPUEHTUPOBAHHBIX 33Ja4, MHTEPIPETUPOBATh IMOIYUYEHHBIE pPE3YyJIbTAaThl U
OLIEHUBATh UX HA COOTBETCTBUE MPAKTUUECKOW CUTYaLIUH.

OCHOBHbIE JIMHUM COJEpKaHUA Kypca MaTeMaTuku B 5—6 Kiaccax —
apudmernyeckas U reoMEeTpUYEcKasi, KOTOpbIE Pa3BUBAIOTCS MapajlielbHO, KaXKasi B
COOTBETCTBHM C COOCTBEHHOMI JIOTHUKOW, OHAKO, HE HE3aBUCUMO OJIHA OT PYroil, a B
TECHOM KOHTAaKT€ W B3aUMOJEHCTBHU. Takke B Kypce MAaTeMaTHKH IPOUCXOJUT
3HAKOMCTBO C 3JIEMEHTaMU aire0pbl U ONMKUCATEIbHON CTaTUCTUKU.

N3yyenue apu(MeTHUECKOro MaTepuala HAYMHAETCS CO CHUCTEMAaTHU3aluu U
pa3BUTHUS 3HAHUN O HATYpaJbHBIX YKCIIaX, HOJYYEHHBIX HA YPOBHE HAYaJIbHOTO OOIIEro
oOpa3zoBanus. I[Ipm 3TOM COBEpPUICHCTBOBAHWE BBIYUCIUTEIBHOM TEXHUKU U
(opMHpOBaHHE HOBBIX TEOPETHYECKMX 3HAHUM  COYETAaeTCd C  Pa3BUTHEM
BBIYUCIUTEIBHON KYJIbTYpPhl, B YAaCTHOCTH C OOYyYEHHMEM MPOCTEUIIMM MpuéMam
NPUKUJIKAM M OLUEHKH pEe3yJbTaTOB BbIUMCICHUN. V3ydyeHHe HaTypajbHBIX YHCEN
IpoJoJKaeTcss B 6 Kiacce 3HAKOMCTBOM C HayaJbHBIMM IOHATHAMHM TEOPUHU
JNETUMOCTH.

Hayano u3ydeHus 0OObIKHOBEHHBIX M JECATHYHBIX IpoOei OTHECEHO K 5 Kiaccy.
OTO mepBbIil 3Tan B OCBOEHUM ApoOeH, KOrjaa MpoucXoJUT 3HAKOMCTBO C OCHOBHBIMU
UJesIMU, TOHATUSAMU TeMbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX APOOEH B TOJTHOM
00BbEME MPEAIIECTBYET U3YUCHHUIO JECATHUHBIX ApoOei, uTo LeraecooOpa3Ho ¢ TOUYKU
3pEHUs JOTUKH U3JI0’KEHUS YUCIIOBOM JIMHUM, KOT/1a ITpaBuia IEUCTBUM C 1€CATUYHBIMU
ApoOsIMU MOKHO 0OOCHOBATH YK€ U3BECTHBIMU aITOPUTMAMU BBINIOJHEHUS JEUCTBUN C
OOBIKHOBEHHBIMH JpOOSIMH. 3HAKOMCTBO C JIECATUYHBIMU JPOOSIMH  PaCIIUPUT
BO3MOXHOCTH JJI1 TOHMMaHHUs OOYyYalollMMHUCS NPUKIAJHOTO MPUMEHEHHUS HOBOU
3aMKCH MPU U3YUYEHUU APYTUX NPEIMETOB U MPHU MNPAKTUYECKOM HCHOJb30BaHuHU. K 6
KJIacCy OTHECEH BTOPOM dTam B  HM3YYEHHH JpoOed, TJe MPOUCXOJUT
COBEPILICHCTBOBAHKME HABBIKOB CPABHEHMSI U MpeoOpa3oBaHus ApoOeil, 0CBOCHHE HOBBIX
BBIYKCIIUTEIBHBIX AJTOPUTMOB, OTTAYMBAHME TEXHHUKU BBIYHMCICHHWWA, B TOM YHCIE
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3HaYEHUN BBIPAXKEHUN, COJIEP)KALUIMX U OOBIKHOBEHHBIE, U JECATHYHBIE JIpOoOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, PACCMOTPEHUE MPUEMOB PEILICHUs 3a7a4 Ha IPOOU.
B nauvase 6 xiracca mpoOMCXOAUT 3HAKOMCTBO C ITOHATHEM MPOLIEHTA.

OCOOGEHHOCTBIO U3yUEHUS MOJTOKHUTEIBHBIX U OTPUIATEIbHBIX YUCEI SIBIISIETCA TO,
YTO OHM TAKXKE MOTYT paccMaTpUBAThCS B HECKOJIBKO JTanoB. B 6 kmacce B Haudaie
n3ydeHus: teMbl «llonoKuTenbHblE M OTPHUILATENIbHBIE YHCIIa» BBIACIAETCS MOATEMA
«llenple uyncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPUUATEIbHBIMU YHCIAMH U
JNEUCTBUSMHU C MOJIOKUTEIBHBIMU U OTPULATEIBHBIMYA YACIIAMHU IIPOUCXOIUT HA OCHOBE
COJZIEPKATEJIBHOI'O TMOJX0Ja. OTO TMO3BOJISIET HA JOCTYIIHOM YPOBHE ITO3HAKOMMTH
oOy4Jaronuxcs MpakTUYECKU CO BCEMH OCHOBHBIMU MOHSITUSIMU TEMbI, B TOM YHUCJE U C
MpaBWjIaMH 3HAKOB  TPU BBINOJTHCHUM apu(METUYECKHX JaeucTBuil. H3yueHue
palMoHaIbHBIX YUCEN HAa 3TOM HE 3aKOHUYHUTCS, a OyIeT IPOAO0IKEHO B Kypce aireopsl 7
KJ1acca.

[Ipu oOyuyeHMM pelIeHHIO TEKCTOBBIX 3a7ad B 5—0 Kiaccax HCIONb3YIOTCS
apumernyeckue npuémsl pemieHus. [Ipu oTpaboTke BBIUMCIUTEIbHBIX HABBIKOB B 5—6
KJIacCaX pacCMaTpUBAIOTCS TEKCTOBBIE 3aJadd CIEAYIOIIMX BHJOB: 3aJadyd Ha
JBUKEHUE, HA YACTH, HA MMOKYIIKH, HA padOTy U MPOU3BOAUTEIILHOCTh, HA IPOLIEHTHI, HA
OTHOUIEHUs! U nponopuuu. OOydaroniecss 3HAKOMATCA ¢ NpUEMaMH PEIIeHHs 3a]ay
nepedopoM  BO3MOXKHBIX ~ BAapUaHTOB, ywarcsi pabotaTh ¢  HHPOpMaLIHUEH,
MIPEICTaBICHHON B (hopMe TaOIuUIl WK TUArPAMM.

B mporpamme yuyebHOro kypca «MaremaTtukay MNpeayCMOTPEeHO (HOpMHUpPOBaHUE
MPOIEIEBTUYECKUX alreOpanvyeckux NpeacTaBieHuil. bykBa Kak CHMBOJ HEKOTOpPOTO
yuciaa B 3aBUCHMOCTH OT MAaT€MaTUYECKOrO KOHTEKCTa BBOJMTCS IOCTEIEHHO.
bykBeHHasi CHMBOJMKA MIMPOKO MCHOJB3YETCA MPEXAE BCEro I 3almucu OOIIUX
YTBEPXKIACHUA U  TNpeasio)keHud, (opMmysn, B  UYAaCTHOCTH JJS  BBIYMCIICHUS
r€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTEIISH YUCTA.

B nmporpamme yueOHOro kypca «MaTemaTuka» NpenCTaBlieHAa HarJsgIHas
reoMeTpus, HamnpaBieHHas Ha pa3BUTHE OOPa3HOTO MBIIIIEHHS, IPOCTPAHCTBEHHOTO
BOOOpaXeHUsI, N300pa3UTEIIbHBIX YMEHHUN. DTO BaKHBIA 3Tall B U3YYEHUH T'€OMETPHH,
KOTOPBI OCYLIECTBJISIETCS HAa HArJISJHO-IIPAKTUYECKOM YpPOBHE, ONHMpaercsd  Ha
HarjasigHo-o0pa3Hoe  MblUIeHHe  oOyuaromuxcs. bosbimas — poib  OTBOIUTCS
MPaKTUYECKON JEeATEIbHOCTH, OIBITY, SKCIEPUMEHTY, MOie/InpoBaHuto. OOyyaroniecs
3HaKOMATCSA C T€OMETPUYECKUMH (UTypaMH Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX
NPOCTEUIIMMU  KOHPUTYpalusMU, ydaTcs H300pakaTb HUX HA HEJIMHOBAHHOM U
KJIeTuaTol Oymare, pacCMaTpuBalOT MX MpOCTeine cBONCTBA. B mporecce nzyueHus
HarJsJHOW T€OMETPUHN 3HAHUS, MOJIyYEHHbIE OOYyYarolMMHUCA Ha YpPOBHE HauajabHOI'O
oOurero o0pa3oBaHusi, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo yueOHOMY IUTaHy B 5—6 Kilaccax M3ydaercs MHTETPUPOBAHHBIA MpPEeaIMET
«Marematuka», KOTOPbIA BKIIOYAaeT apuU(pMETUUYECKU MaTepual U HarJsIHYyIo
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TCOMETPHIO, a TaKXKE IMPOIEIESBTHUCCKHUE CBEACHUS W3 alreOphl, JIEMEHTHI JIOTHKH H
Hayaja ONHCaTeIbHOM CTAaTUCTHUKHU.

OO6miee YuCIo 4acoB, pEKOMEHIOBAHHBIX JIJIs1 U3yUYEeHUSI MaTeMaTuku, — 340 4acos:
B 5 kiacce — 170 gacoB (5 wacoB B Hepaenmwo), B 6 kinacce — 170 4dacoB (5 vacoB B
HEJICITIO).
COJEP) KAHUE OBYUEHUA

5 KNTACC HarypajbHble YHCJIAa U HYJIb
HatypaneHoe wumcno. Psa nHatypansHbix uucen. Yucno 0. WM3o00paxkenue
HATypaJbHbIX YUCEJ TOYKAMU HA KOOPJIAUHATHOM (YMCIOBOM) IPSIMOM.

[lo3umonHass cucTeMa CUMCIEHusA. PuMckasg Hymepanus Kak [pHUMED
HEIO3ULIMOHHOMN CUCTEMBI CUuCiIeHusd. [lecaTuuynas cucreMa CUuCIICHUS.

CpaBHeHUE HaTypajbHBIX 4YHUCEJ, CPAaBHEHUE HATYpPaJIbHBIX YHUCEN C HYJEM.
Crnioco0bl cpaBHeHUs. OKpyTieHNEe HATYypaIbHBIX YHCEIL.

CnoxkeHue HaTypaJbHBIX YUCEN, CBOMCTBO HYJIA MPH CIOKEHUHU. BbhlunTaHue Kak
neiicTBre, o0OpaTHOE CIOKEHUI0. YMHOXKEHUE HaTypaldbHBIX YMCEJ, CBOMCTBA HYJS U
CAVHUIIBI TP YMHOXEHUHM. JleneHue kak JelcTBHE, OOpaTHOE YMHOXKEHHIO.
KoMmoHeHTsl neicTBui, CBA3b Mex1y HUMU. [IpoBepka pe3ynbrara apupMeTH4ecKOro
neiictBus. llepemecTuTenbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHUSI, PaCIpeICTUTEILHOE CBOMCTBO (3aKOH) YMHOXKEHUSI.

Hcnonb3zoBanue OykB I 00O3HAUEHHS HEM3BECTHOI'O KOMIIOHEHTa U 3aIlliCH
CBOMCTB apuU(PMETUUECKUX ACHCTBUIM.

JenuTenu u KpaTHbIE YKCIIA, PA3JIOKEHNE HA MHOXKUTENU. [IpocThie U cocTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKOM.

CrerneHb ¢ HaTypaJIbHBIM ITOKa3aTesIeM. 3allUCh YUCIIA B BUAE CYMMbI pa3psaHbIX
CllaraeMbIX.

Hucnosoe BbIpakeHHUE. BbIYMCIICHNE 3HAYEHUN YMCIIOBBIX BBIPAXKEHUMU, MOPSAIOK
BBIIIOJIHEHUS JNEeUCTBHU. lcnonb3oBaHWE IPU BBIYMCIEHUAX IEPEMECTUTEIBLHOIO H
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOKEHUs, PacIpeneanuTeabHOro
CBOMCTBA YMHOEHHS.

Apodu
[IpencraBnenre o ApoOU Kak CIOCOO€ 3amuCU 4acTu BeIUYUHBI. OOBIKHOBEHHBIC

apo6bu. IlpaBunbHble W HempaBwibHbIE ApoOu. CmemaHHas ApoOb, MpeaCTaBICHHUE
CMENIaHHOW ApoOM B BHJIe HEMPABWIBHOW APOOM U BbIACJICHUE 1IEJION YacTU YKcia U3
HEenpaBWIbHOW Jpobu. WM300paxkeHue apoOel ToukaMyd Ha YHUCIOBOM MPSMOM.
OcuHoBHoe cBoiicTBOo apobu. Coxpamienue npoOeit. IlpuBegenue npodbu K HOBOMY
3HaMeHaTeno. CpaBHEHHE ApOOEH.
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CnoxxeHne W BbIYMTaHWE JpoOeil. VYMHOXEHHE | JIeJIeHHuEe JpoOeid,
B3aMMHOOOpaTHBIEC 1poou. HaxokIeHrne yacTu 1eJIoro U 1EJIOro MO €ro YacTH.

Hecatuunas 3anuck apoOeit. IlpencraBieHue JecATUYHOW JpoOM B  BUJC
O0ObIKHOBEHHOH. M300pakeHne AECATUYHBIX ApOOEH TOYKAMU HAa YHMCIOBOM MPSIMOIl.
CpaBHeHUE JIECATHYHBIX APOOEH.

Apudmernueckue IeHCTBUS C IECITUYHBIMU ApoO0saMHu. OKpyIriIeHUE JECATUUHBIX
IpoOei.

Penienue TeKCTOBBIX 3a/1a4

Pemienrie TeKCTOBBIX 3ada4 apudMETHUYECKHM crocoOoM. Perenue noruyeckux
3anau. Peienne 3a1a4 nepeObOpoM BCeX BO3MOXKHBIX BapuaHTOB. Mcnoip30BaHue mpu
peleHnH 3a1a49 TaOJIUIl U CXEM.

Pemenue 3agay, comepkammx 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIUYUHBI: CKOPOCT,
BpEMs, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTh. EJHMHUIBI W3MEpPEHUsS: MacCChl,
00béMa, 1IeHbI, PACCTOSHHMS, BpeMEHHU, CKOPOCTU. CBSA3b MEXIY CAMHUIIAMHA U3MEPEHUS
KaXK70M BEJIMYUHBI.

Peliienrie OCHOBHBIX 3a/1a4 Ha IpOOH.

HpeI[CTaBHeHHe JaHHBIX B BUJC Ta6J'II/II_I, CTOJI0YATHIX JAuarpamm.

Harasignas reomerpust

Harnsgueie npencraBieHus o ¢urypax Ha MIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqy4, yTOJI, JIOMaHas, MHOTOYTOJbHHK, OKPY>KHOCTb, Kpyr. Yroi. I[IpsmMoii, ocTpslii,
TYIIOU U pa3BEPHYTHIN YTJIBL.

JlnuHa oTpe3ka, METPUYECKHE €AWHULBI JUIMHBL. J[JInHa JIOMAaHOHW, MEPUMETP
MHOT'OyTOJIbHUKA. MI3MepeHne 1 MOoCTPOCHUE YTIIOB C IOMOUIBIO TPAHCIIOPTHUPA.

Harnsnaele mnpenctaBiaeHuss o (@urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaAPAT, TPEYTOJbHUK, O PABEHCTBE PUTYp.

N3o0paxenue ¢uryp, B TOM uyuciae Ha Kierdyarod Oymare. Iloctpoenue
KoH(urypanmmii u3 yacTted NpsMON, OKPYKHOCTH Ha HEIWHOBAHHOW M KJIETYATOMN
Oymare.

Hcnonb30BaHne CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Tnomans TPAMOYrojibHUKA W MHOTOYTOJIBHHUKOB, COCTABJICHHBIX u3
MPSIMOYTOJILHUKOB, B TOM uucie (GUryp, U300paKEHHBIX Ha KJeTdyaTroil Oymare.
EauHuIe: u3mepenust mioliaiu.

HarnsimHple TpencTaBlieHHs O TPOCTPAHCTBEHHBIX (QUTypax: MPSIMOYTOIbHBINA
napajuienenurnea, Kyo, MHOrorpaHHuKy. M300pakeHre mpocTedmx MHOTOTPAHHUKOB.
Pa3BépTku kyOa u napamienenunena. Co3nanue Mojeleil MHOTOTpaHHUKOB (U3 Oymaru,
MPOBOJIOKW, IUIACTWIIMHA W Apyrux wmatepuaioB). OObEM  TPSIMOYTOIBLHOTO
napaienenunena, kyoa. Enuauiie uamepenus oobEéma.
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6 KJIACC

HartypaabHblie yucia

Apudmernueckue JOEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCJIaMHU.
YucnoBble BhIpaXKEHUs, MOPSIOK JIEUCTBHM, MCIOIb30BaHUE CKOOOK. Mcmonp3oBaHue
IIPU  BBIYMCICHUSX NEPEMECTUTEIIBHOTO M COYETAaTEIbHOIO CBOWCTB CJOXKEHUS H
YMHOXEHUSI, PACIPEACIUTEIIBHOTO CBOMCTBA YMHOKEHHs. OKpyTrieHUE HATypallbHBIX
qucen.

Jenutrenun W KpaTHbIE 4ucCia, HAUOONBIIMA OOIIMIA JEeIUTEeNb U HaUMEHbIIEEe
oOrmree kpaTHoe. JlennMocTh CyMMBI B Tpou3BeieHus. Jlenenne ¢ OCTaTKOM.
Apodu

OObIKHOBEHHasi JpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalleHue JapoOei.
CpaBHeHue W ynopsiiourMBaHue JpoOeil. PelieHne 3amad Ha HAXOXKIAEHUE YAaCTH OT
LEeJI0oro M 1LeJoro mno ero 4actd. JlpoOHoe 4Yuciao Kak pe3ynbTar JIeJeHUs.
[IpencraBnenue AecATUYHON IpoOU B BHUJIE€ OOBIKHOBEHHON ApOOM U BO3MOXKHOCTH
Mpe/CTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BUJIEC JecATUYHOM. JlecsaTuunble npodu u
MeTpuueckasi cucreMa Mep. ApudMmeTudyecKkue NEHCTBUS U YUCIOBBIC BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JICCSITUYHBIMU APOOSMHU.

OtHomienue. [lenenwe B JaHHOM  OTHOLIEHWH. MacmTab, MOponopIus.
IIpumeHneHue nponopurii Npyu peLIeHUH 3a1a4.

[lonaTtne npoueHta. BeruncieHue mpoueHTa OT BEIWYMHBI M BEIUYUHBI 1O €€
MpoLEeHTy. BripakeHue MPOLIEHTOB ACCATUYHBIMU JApoOsimu. Pemenue 3agad  Ha
MPOIEHTHI. BbIpakeHNE OTHOILICHUS BEIMYUH B MPOLICHTAX.

IHosio:)kUTENBbHBIE U OTPUIIATEILHBIE YHCJIA

[TosoxkuTenbHple W OTpULATENbHBIE 4Yucaa. Llensie wwncma. Monaynb 4yucia,
reOMEeTpUYeCcKasl HMHTeprperauuss Moayas uyuciaa. HM3o0paxxkeHue uyucen Ha
KOOpPJIMHATHOM TIpsiMoii. UncnoBsie mpoMexyTku. CpaBHeHHE yucen. ApudmeTuiaeckue
JNEUCTBUS C TIOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMU YHACIIAMU.

[IpsmoyronbHasi cucTeéMa KOOpJIMHAT Ha IJIOCKOCTH. KoopauHaTel TOYKM  Ha
IJIOCKOCTH, alcuucca u opauHata. IlocTpoeHue Toduek U (GUTYyp HA KOOPJIUHATHOM
IUIOCKOCTH.

BykBeHHbIE BBIpAaKeHHS

[Ipumenenne OyKB IJis 3alMMCH MAaTEMATHYECKUX BBIPAKEHUM W TPEIJIOKCHHM.
CpoiictBa apumeTnyeckux JAeHCTBUUA. byKBEHHBbIE BBIPAKEHHMS U YHCIOBBIE
MOJICTAHOBKU. DYKBEHHBIE PABEHCTBA, HAXOXKJICHUE HEU3BECTHOTO KOMIIOHEHTA.
dopmyinbl, GopMysbl MepUMETpa W IUIOMATU MPSIMOYTOJIBHUKA, KBajapaTra, o0bEMa
napasuiesienumnesaa u Kyoa.
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Pemienune TekcTOBBIX 33124

Pemienne TEKCTOBBIX 3ajad apumeTrnyeckuM crnocoOoM. PerieHue norundeckux
3ajay. Pemenue 3aga4 nepebOpoM BCEX BOSMOKHBIX BAPUAHTOB.

Pemrenne 3anad, comeprKammx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIUYUHBI: CKOPOCTb,
BpEMsI, pPACCTOSHME, II€HA, KOJIUYECTBO, CTOMMOCTb, HPOU3BOAUTEIBHOCTH, BpPEM,
00bEM paboThl. EnvHMIBI HU3MEPEHHS: MacChl, CTOMMOCTH, PACCTOSIHHUS, BPEMEHH,
ckopocTH. CBSI3b MEXAY €IMHHUIIAMU U3MEPEHUS KaXKI0W BETUUUHBI.

Pemrenne 3anmad, CBSI3aHHBIX C OTHOLIEHHWEM, IPONOPLHOHAIBHOCTBIO BEIUYMH,
MPOLIEHTAMHU; PELICHUE OCHOBHBIX 3aa4 Ha JPOOU U MPOLEHTHI.

OueHka © TpUKUIKA, OKpyriaeHue pesyiaprata. CocTtaBieHue OyKBEHHBIX
BBIPAKECHUH T10 YCIOBHIO 3aa4U.

[IpencraBienre nOaHHBIX C TOMOIIbI0 Tabnuu u auarpamm. CrosOyaTbie
JUAarpamMMbl: YTEHUE U NTOCTPOCHUE. UTEHNE KPYTOBBIX THATPAMM.

Harasimnas reomerpust

Harnsansele npencraBieHus 0 purypax Ha IJIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHHUK, OKPYKHOCTb,
KpYT.

B3anMHOe pacnosiokeHue ABYX NPSIMBIX HA IUIOCKOCTH, NMapajljIeiIbHbIEC MPIMBIE,
MEPIICHNKYJIIPHBIE TpsMble. M3MepeHHe pacCTOSHUI: MEXAY ABYMS TOYKaMH, OT
TOYKH 10 IPSIMOM, JJIMHA MapIIpyTa Ha KBaIPaTHOM CETKE.

M3mepeHne M NOCTPOEHHE YIVIOB C IOMOLIBIO  TpaHCHopTupa. Bumel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOIbHBIA, TYNOYTOJIbHBIN, PaBHOOEIPEHHBIH,
PABHOCTOPOHHUM. YeThIpEXYTONBHUK, MIPUMEPBI YETBIPEXYTOJIBHUKOB.
IIpsAMOYTONBbHUK, KBaJIpaT: HCHOJIb30BAHUE CBOWCTB CTOPOH, YIJIOB, JWAaroHajcH.
N3o0pakeHne reoMeTpuyeckux (Uryp Ha HEJIMHOBAHHOW OyMmare ¢ HCMOJIb30BaHUEM
UPKYJIsL, TUHEHKH, YTOJIbHUKA, Tpancnoptupa. [locTpoenus Ha kietyaToit Oymare.

[lepumerp MHoOroyrosnbHuka. [loHarue muomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiowaau. [pubnmxénnoe nsmepeHue miomaad Guryp, B TOM 4Mciie Ha KBaJApaTHON
cetke. [TpubnmxEnnoe u3MepeHue JIIMHbBI OKPYKHOCTH, TJIOMIAIN KPYTa.

CumMmeTpus: LEeHTpAJIbHAs, OCEBAsl U 3€PKAJIbHASI CHMMETPHH.

[TocTpoeHne CUMMETPUYHBIX QPUTYD.

Harnsnaele mpencTaBiieHHs O TMPOCTPAHCTBEHHBIX (UTypax: Mapasuiesenumnes,
Ky0, mpu3Ma, mnMpaMuja, KOHYC, UWIUMHApP, map u chepa. HM3o0paxeHue
MpOCTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, NHUJIWHApPA U
konyca. Co3gaHue Mojenell MpOoCTpaHCTBEHHBIX Guryp (u3 Oymaru, TPOBOJIOKH,
IJIACTUJIMHA U JPYTUX MAaTepUaOB).

[Tonsitue o0BEMA, emauHUIBI U3MepeHHs 00bEMa. OOBEM MPSAMOYTOIBHOTO
napajienenurnena, Kyoa.
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HPEAMETHBIE PE3YJIBTATHI
[IpenMeTHble pe3yabTaThl OCBOCHHUS MpPOrpaMMbl Y4yeOHOro Kypca K KOHILY
oOyueHus B 5 kiaacce: Uucsia u BbIYMCIEeHUS

[TonumaTe ¥ MPaBWIBHO YHNOTPEOJSITH TEPMHUHBI, CBSI3aHHBIE C HATYPaJIbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YNOPSAJIOYMBATH HATYpallbHbIE YUCJIA, CPABHUBATh B MPOCTEUIINX
clly4asix OObIKHOBEHHBIE IpOOU, AECATUUHbBIE APOOU.

CoOTHOCUTH TOUYKY HAa KOOPAMHATHOM (YHCIIOBOI) MPSMON C COOTBETCTBYIOIIUM €M
YUCIOM M M300pa)xkaTb HaTypaJibHble YMCJa TOYKAMU HA KOOPAMHATHOM (YMCIIOBOIN)
MIPSAMOM.

BoimonHaTe  apudmeTHdyeckue JEHCTBUA C HATypaldbHBIMH  UYHCIAMH, c
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIIUX CITydasiX.

BbINONIHATH IPOBEPKY, NPUKHUAKY pE3yJIbTaTa BEIYUCICHUH.

OKpyrasTh HaTypaJbHbIE YNCTA.

PemeHne TekcTOBBIX 33124

Pemate TekcTOBBIE 3aJauM  apU(PMETHUECKUM CIOCOOOM U C  IOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOTr0 nepedopa BCceX BOZMOKHBIX BAPUAHTOB.

Pemate 3a1aun, cogeprkauiye 3aBUCUMOCTH, CBA3BIBAIOLINE BEIMUYUHbBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKHUE 3alUCH, CXEMbI, TaOJIMUIbl, 0003HAUEHHUS MPHU PELICHUU
3a/1ay.

[Tonb30BaThC OCHOBHBIMU E€JUHULAMU W3MEPEHHUS: LIEHbI, MAacChl, PACCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAYKATh OJHU €IMHUILIBI BETUYHHBI YePEe3 IPYTHE.

W3BnekaTh, aHAJIM3UPOBATh, OLEHUBATH HWH(OpPMAIUIO, MPEACTABICHHYIO B
Tabnuile, Ha cTONOYaTON AMarpamme, UHTEPHPETUPOBATh INPEICTABICHHBIE JAaHHbBIE,
MCIIOJIb30BaTh JIaHHbIE NPU PELICHUU 3a/1a4.

Harasimnas reomerpust
[Tonp30BaThCA TEOMETPUUECKUMHU MOHITUAMU: TOUKA, MPsiMasi, OTPE30K, JIy4, YroJ,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBomuTh mTpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIIHX (Hopmy
M3YYEHHBIX TEOMETPUUYECKUX DUTYP.

Hcnonb30BaTh TEPMUHOJIOTHMIO, CBA3aHHYKO C yIVIAMH: BEPIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMH: YIOJI, BEpILIMHA, CTOPOHA, JUAroHajb, C OKPYKHOCTBIO: paguyc,
IUaMETp, UEHTP.

N300paxath u3yuyeHHbIE TeOMeTpHUecKue (PUrypsl Ha HETMHOBAHHOM M KJI€TYaTON
OyMare ¢ MOMOUIBIO HUPKYJISL U TUHEUKH.
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HaxomuTe AMWMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHHUEM C TOMOIIBIO
JUHEHKH, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTh 3aJJaHHOTO
panuyca.

Hcmonp30BaTh CBOWCTBA CTOPOH M YTJIOB MPSMOYTOJIBHHWKA, KBaapara IIsd HX
MOCTPOEHUS, BEIYUCIICHUS TIJIOMIAU U TIEPUMETPA.

Beruucnsate mepuMeTp W IUIOMIANb  KBajpaTa, MPSIMOYTOJbHUKA, (QUTYD,
COCTABJICHHBIX M3 TPSIMOYTOJBHUKOB, B TOM 4HCie (uryp, u300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCS OCHOBHBIMH METPUYECKMMU €IUHHUIIAMH U3MEPEHUS JUIMHBI,
TUTOIIA TN, BBIpaXXaTh OJAHH SIUHUIIB BEIMUYUHBI Yepe3 IPyTHE.

PacrioznaBaTh mapamienenunea, KyO, HCTOIB30BaTh TEPMHHOJOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPCHHUS MMapajuieenumnesaa, Kyoa.

Beraucnare 00bEM  KyOa, mapajuieienuiena I0 3aJaHHBIM — HM3MEPEHUSM,
MOJTH30BAThCS SIMHUIIAMHU U3MEPEHUS 00bEMa.

Pemarr HecnoxxHBIE 3aJlaiyi Ha HU3MCPCHHUC TCOMCTPUUCCKUX BCIIMYNH B
MPAKTHYCCKUX CUTYyaAIHAX.

[IpenmeTHbIE pe3yJIbTaThl OCBOEHUS MPOrpaMMbl Y4E€OHOro Kypca K KOHILY
oOyueHus B 6 kiacce: Yucjia u BbIYUCIEHUS

3HaTh W MOHHUMAaThb TEPMUHBI, CBSI3aHHBIE C pA3JIMYHBIMM BUJAMU YHCEN U
crnoco0aMu UX 3aluCH, NEPEXOAUTh (€CIU 3TO BO3MOXKHO) OT OJHON (hOpMBI 3alKCH
4yucia K APYyromu.

CpaBHUBaTh W YHOPSAIOYMBATH ILIENbI€ YKCIA, OOBIKHOBEHHBIE M JECATUYHBIC
JIpoOu, CpaBHUBAThH YKCJIA OJTHOTO M Pa3HbIX 3HAKOB.

BrINnoaHsATh, coueTasi yCTHbIE U MUChbMEHHbBIEC PUEMBI, apu(PMETUUECKUE TEUCTBUS
C HATypaJIbHBIMU U IIEJBIMU YWCJIAMHU, OOBIKHOBEHHBIMH U JCCATUYHBIMU APOOSIMHU,
MOJIOKUTENIbHBIMU M OTPULIATEIIbHBIMH YU CIIAMH.

BbunCHATh 3HAYEHUS YMCIOBBIX BBIPAXKEHWW, BBIMOJHATH NPUKUAKY U OLECHKY
pe3yibTaTa BBIYUCIICHHUM, BBIIOJHITH MPEOOpPa30BaHUS YMCIOBBIX BBIPAKEHHUH  Ha
OCHOBE CBOMCTB apr(PMETUUCCKUX JCHCTBUIM.

COOTHOCHUTH TOYKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €/ YHCIIOM U
M300pakaTh YKCIa TOYKAMUA Ha KOOPJIMHATHOMN MPSIMOM, HAXOIUTh MOIYJIh YHCIIA.

COOTHOCHUTDH TOYKH B HpHMOYFOHBHOﬁ CUCTCMC KOOpAMWHAT C KOOpAWMHATAMHU ATOM
TOYKH.

Oprl"JISITI) OCIbIC 4YHMClla U OCCATUYHBIC I[p06I/I, HaXOIHUTb HpI/I6J'II/I)I(eHI/IH YUCCII.

YuciaoBble U 6yKBeHHbIe BBIPA’KCHU S
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[Tonumate W ymnoTpeONATh TEPMHHBI, CBSI3aHHBIE C 3alMCHIO CTENEHW YHUCIA,
HaxXOJUTh KBaJpaT M KyO 4HCIa, BBIUMCIATH 3HAYEHHUS YHUCIOBBIX BBIPAXKEHUH,
COJEPIKAIINX CTEIICHH.

[Tonb3oBaThCs MPU3HAKAMU JEIMMOCTH, PACKIIAbIBaTh HATypajbHbIE YMCla Ha
MPOCTHIE MHOKUTEIH.

[Tonp30BaThCs MacITaOOM, COCTABIISITh HPONOPLUUA U OTHOLUEHUS.

Hcnonp3oBaTh OYyKBBI Jii OOO3HAYEHHs] YMCEN TMPHU 3aIMUCH MaTeMaTUYECKUX
BBIPAKEHUM, COCTaBJIATh OYKBEHHBIE BBIPAKEHUS U (DOPMYJIbI, HAXOJUTh 3HAUCHUS
OYKBEHHBIX BBIPa)XEHHI, OCYILIECTBIISASI HEOOXOIUMBIE TIOJICTAHOBKH M MPE0Opa30BaHUS.
Haxoautb Hen3BeCTHBII KOMIIOHEHT PaBEHCTBA.

PemieHune TekcTOBBIX 33124

Petiath MHOTOIIArOBBIE TEKCTOBBIE 3a1a4K ApUPMETUUECKUM CIIOCOOOM.

Pemats 3amaun, CBSI3aHHBIE C OTHOIICHUEM, MPOMOPIMOHAIBHOCTHIO BEITUYHH,
MPOIICHTaMH, PEIIaTh TPU OCHOBHBIC 33J1a4l Ha IPOOH U MTPOIICHTEHI.

PemaTh 3amaum, cogeprkaniue 3aBUCHMOCTH, CBS3BIBAIONINE BEIMYUHBI: CKOPOCTD,
BpEMs, DPACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTH, IMPOW3BOIUTEIHHOCTH, BpEMS,
o0béMa paboTHI, HCHOIB3YS apuPMETHUECKUe [EHCTBUS, OICHKY, MPHUKUAKY,
MOJIB30BATHCS €AMHUIIAMU U3MEPEHHUS COOTBETCTBYIOITUX BEIMYHH.

CocraBiiATh OYKBEHHbBIE BBIPAXKEHHUSI 110 YCIOBHIO 33/1a4U.

W3Bnekars wuHOpManMiO, MPEACTaBICHHYIO B TaONMWIAX, HAa JIMHEHHOM,
CTOJI0YaTON WJIM KPYrOBOHM quarpammax, MHTEPIpPETUPOBATh MPECTABICHHBIE JaHHBIE,
WCIIO0JIB30BaTh JAHHBIC [IPU PELICHUN 3a/1a4.

[IpencraBnsath MHPOpPMALKIO C MOMOILBIO TaOMMI], JUHEHHONM M cTOJIOYATOU
JarpaMm.

Harasinnas reomerpust

[TpuBoauTH mNpUMEPHl OOBEKTOB OKPY’KAIOLIETO MHpa, HMMEIOIUX (Qopmy
M3YYEHHBIX T€OMETPUUYECKUX IIOCKUX M MPOCTPAHCTBEHHBIX (PUTYD, IPUMEPHI PABHBIX
Y CUMMETPHUYHBIX (DUTYD.

N300pakaTh ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTUPA HA HEJIMHOBAHHOU U
KJIeTyaTo OymMare M3y4deHHBbIE TUIOCKHE TeoMeTpuueckue (purypbl U KOHQPUTYypaluu,
CUMMETPHUYHBIC (PUTYPHI.

[Tonb30BaThC TEOMETPUUYECKUMHU TOHSTHSIMHU: PABEHCTBO (UTYp, CHUMMETpUS,
HCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYI0 C CUMMETPUEH: OChb CHUMMETPHUH, LEHTP
CUMMETPHH.

Haxoaute BeJIMYMHBI YIVIOB M3MEPEHUEM C IIOMOILIBK) TPAHCIIOPTHPA, CTPOUTH
yIVIbl 3aJaHHOM BEJIIMYMHBI, II0JIB30BAaTHCS IIPU PELICHUM 3ajay I'pagyCHOM MEpOu
YIJIOB, PacIlO3HaBaTh HA YEPTE)KaX OCTPBIN, IPSIMOM, PA3BEPHYTHIA U TYIIOU YTJIbI.
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BpuncnaTe IIMHY JIOMaHOW, MEPUMETP MHOTOYIOJIbHHKA, ITOJb30BaThCS
E€IMHHUIIAMH HU3MEPEHUS UIMHBI, BBIPAXaTh OAHU E€OUHUIIBI U3MEPEHUS IJIMHBI 4epe3
IpyTHe.

Haxomuts, ncnosib3ys 4YepTEXKHBIE WHCTPYMEHTBI, PACCTOSHUS: MEXAY JBYMS
TOYKaMH, OT TOYKH J0 NPSIMOU, JIJIMHY IyTH HA KBAJPATHOU CETKE.

Boruncnsars miomaas GUryp, COCTaBIEHHbBIX U3 MPSIMOYTOJILHUKOB, UCIIOJIB30BATh
pazOueHre Ha TPSAMOYTOJBbHHUKH, Ha paBHbIE (UTYpPHI, JTOCTpAWBaHUE 10
MPSAMOYTOJbHUKA, TMOJb30BATHCA OCHOBHBIMU E€IWHUIAMH HW3MEPEHUS IUIOLIAJIH,
BBIPAXKATh OJHU €IUHUIBI U3MEPEHHUS TIONIAN Yepe3 APYTHUe.

Pacrio3HaBaTh Ha MOJAENAX W HW300pPAKEHHMSIX MHUPAMUIY, KOHYC, IHIUHD,
MCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKUHA, PeOpO, TPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeTYaTOW Oymare MpsMOYTOIBHBIN MapajuieIenumes.

Boruucnsate 00bEM  NpSAMOYTOJIBHOTO MapajulieNienumnena, Kyba, IMoIb30BaThCA
OCHOBHBIMU €JIMHUIIAMU U3MEPEHUS 00bEMA;

Pemate HecnmoXkHBIE 3aa4l HA HAXOXKJICHUE TE€OMETPUYECKUX BEJIWYMH B
MIPAKTUYECKUX CUTyaLUsX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC
HaumenoBauue pasznena |KommuecTBo OcHoBHOC OCHOBHBIC BUBI JCATCIBHOCTH O6yanOH_[I/IXC$I
(Tembl) Kypca 4acoB coAep)KaHue
HarypasbHbie yucna. 43 Yurarh, 3alIUCHIBATh, CPABHUBATH HATypaJbHbIC YHUCIIA;
9 > Y

JlercTBUs C HaTYypaJIbHBIMU
YUCIaMU

Hecsatnunas cucrema
cuuciieHus. Psan
HaTypaJIbHbIX YHCEIL.
Harypanbnsbiit ps.
Yucmo 0.
HarypanbHsbie uncna
Ha KOOPAUHATHOU
IIPSAMO.

CpaBHeHue,
OKpYTJICHUE
HaTypaJlbHBIX
qyucell.
Apudmernueckue
JEUCTBUSL C
HaTypaJbHbIMHU
yucinamu. CBoicTBa
HYJISL IPU CIIOKEHUU
Y YMHOXKECHUHU,
CBOMCTBA C€IUHUIIbI
IIPY YMHOKECHUU.

npeIaraTe 1 00CyKI1aTh ClIOCO0BI YIIOPSIA0OYNBAHUS YUCEN.
H300paxkaTh KOOPAMHATHYIO NIPSMYIO, 0TMEYATH YKCIIA
TOYKaMHU Ha KOOPAUHATHOW NPSMOM, HAXOAUTh KOOPAUHATEI
TOYKHU.

HccaenoBath cBOMCTBA HATYpaJIbHOTO psifa, uncen 0 u 1 npu
CJI0’KEHUU U YMHOKCHUHU.

Hcnoab3oBaTh NPaBUJIO OKPYIJIEHUS HATYPAJIbHBIX YHACEIL.
BoInosHATH apugMeTHYeCKUEe AeHCTBHUSA C

HaTypaJIbHBIMHU YUCIIAMH, BBIYMCJIATH 3HAYEHNS YACIOBBIX
BBIpOXKEHUN €O CKOOKaMu U 6€3 CKOOOK.

3anmcbIBaTh NPOU3BEICHNUE B BUJIE CTEIICHU, YUTATH
CTEIICHU, UCIOJIB30BATh TEPMHHOJIOTHIO (OCHOBaHUE,
[I0Ka3aTellb), BBIYUCIATH 3HAYeHUs CTelIeHEN. BhInoIHATH
NPUKUAKY ¥ OLEHKY 3HAaYCHUIN YUCIIOBBIX BBIPAKCHUH,
npelIaraTe ¥ IPMMEHSITh NPUEMBI IPOBEPKH
BBIUMCIICHUN.

Hcnoan30BaTh NP BbBIYMUCIICHUAX IICPCMCCTUTCIIBHOC M
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coueTaTelIbHOE  CBOMCTBA
pacrpeeTuTeIbHOe
(¢popmympoBarh

CIOKEHUI |
CBOMCTBO

YMHOKCHMUA,
YMHOXCHUSA

[IepemecturensHoe
Y COUYETATEIIbHOE
CBOMCTBA CJIOKECHUSA
Y YMHOKEHWUS,
pacnpeeIuTeIbHOE
CBOMCTBO
YMHOKEHMUSI.
Jlenurenu u
KpaTHBIE YUCIa,
Pa3oKEHUE YnCIa
Ha MHOXXHUTEJIH.
Jlenenue c
octaTtkoM. IIpocTelie
1 COCTaBHBIE YHCIA.
[Ipu3naku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHs C
HATYpAJIbHBIM
MMOKAa3aTEJIEM.
Yucnossie
BBIPAKCHUS,
MOPSZIOK IEMCTBUM.

U MPUMEHATH NMPaBUJIa MPeoOpa30BaHUS YUCTOBBIX
BBIPOKCHUI Ha OCHOBE CBOMCTB apU(PMETUIECKUX JICHCTBHM.
HccaenoBaTh 4nciIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH I'MNOTE3bI, (POPMYJIHPOBATH 0000IIEHUS U
BbIBO/IbI 110 PE3YyJIbTATaM MPOBEIEHHOTO UCCIEAOBAHMUS.
DopMyJHPOBATH ONpPeeJIeHUsl ICTUTEIS] U KPAaTHOTO,
HA3bIBATh JICJIUTEIN U KPATHBIC YUCIIa; PACIIO3HABATH
IPOCTBIE U COCTaBHbIE Unciia; GOpMYyJIMPOBATH U
NPUMEHATH NMPU3HAKU JIETUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JIOKECHUS YHCIIA HA TPOCTHIE
MHOXUTEIN; HAXOAUTh OCTATKH OT JICJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3BIBAHUS O
HaTypaJbHBIX YUCJIaX, IPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMS U OTPUIIAHUS
BBICKA3bIBAHUH O CBOMCTBAX HATYPAIbHBIX YHUCEI.
KoncTpynpoBars MaTeMaTH4ecKue MPeAJIOKEeHUsT C
MTOMOIIBIO CBSI30K «W», «UJIN», KECIH. .., TO...». PemiaTh
TEKCTOBBIE 33J1a4l apU(PMETHYECKUM CITIOCOOOM,
HCMO0JIb30BATh 3ABUCUMOCTH MEX/y BEIUUYMHAMHU
(CKOpOCTBh, BpeMs, paCCTOSIHUE; 1I€Ha, KOJTUYECTBO, CTOUMOCTh
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U JIp.): aHAJU3MPOBATHb U OCMBICJMBATH TEKCT 3a7a4H,
Pemrennie TekcToBbIX | MepeopMyJMpPOBATH YCIOBHE, M3BJIEKATH HEOOXOIUMBIC
3a7a4 Ha BCE JIAHHBIC, YCTAHABJIMBATH 3aBUCUMOCTHA MEXY BEIIMYUHAMU,
apupMeTHIECKre CTPOUTD JIOTUYECKYIO LIEMOYKY PACCYKICHUN.
MopeaupoBaTh X0 PEUICHUSA 3a/1a49M C IIOMOIIBIO PUCYHKA,

NEUCTBUA, Ha CXEMBI, TaOJINLIBI.
ABWJKCHHUC H IIpuBoauTth, pazdoupaTh, OLEHUBATH PA3IUYHBIC PELICHNUS,
IOKYIIKA 3aIlMCHU PEIICHUN TEKCTOBBIX 3aa4.
Kputnuecku OLICHMBATH MIOJTy4YE€HHBIN
pe3yJbTar, OCYLIECTBJIATH CaMOKOHTpOJIb,

MpOBEpsii OTBET HAa COOTBETCTBHE YCJIOBHIO,
HAXOJIUTH OLINOKH.
Pemath 3a/1auu ¢ MoMoIIbI0 nepedopa Bcex BO3MOKHBIX

BApUAHTOB.

3HAKOMUTBHCH C HCTOPHEH PA3BUTHUS apUPMETUKU




Harnsgaas reomerpus.

JIMHUM HA TUIOCKOCTH

12

Touka, nipsimas,
OTPE30K, JIyY.
Jlomanas.
HN3mepenue 1mmHbl
OTpe3kKa,
METPUYECKUE
€IMHULIBI
U3MEPEHUS JJTUHBI.

OKpy>HOCTb U KpYT.

[IpakTnueckas
pabota
«IlocTpoenne
y30pa u3
OKPYXKHOCTEN.
Yrom. [Ipsamon,
OCTpBIA, TYIIOW U
Pa3BEPHYTHIN YIJIbI.
N3mepenne yrios.

Pacno3zHaBaTh Ha yepTe)kKax, PUCYHKAX, ONMMCHIBATD,
UCII0JIb3Ys] TEPMHUHOJIOTHIO, U H300PaKaTh C IIOMOIIbIO
YepTEKHBIX NHCTPYMEHTOB: TOUKY, IPIMYIO, OTPE30K, JIyY,
yIoJ, IOMaHy0, OKPYKHOCTb.

PacnosnaBath, NpPUBOAUTH  NPHUMePHI 00BEKTOB
peanbHOro MHpa, UMeEIUX (OpMy H3YUYEHHBIX (uryp,
OLIEHMBATb WX JINHEWHBIE PA3MEPBHI.

HUcnonb30BaTh TMHEVKY U TPAHCIIOPTUDP KAK HHCTPYMEHTHI
JUISl IOCTPOEHHMS M UBMEPEHUS: M3MEPATH JUINHY OTPE3Ka,
BEJIMYMHY YTJia; CTPOUTH OTPE30K 3aJaHHOMW JIMHBI, YTOJL,
3aJIaHHOM BEJIMYHMHBI; OTKJIAABIBATH LIUPKYJIEM PABHbIC
OTPE3KH, CTPOUTH OKPYKHOCTb 3aIaHHOTO paauyca.
N306paxkath KOHGUTYpalIUA TEOMETPUUECKUX QUTYD U3
OTPE3KOB, OKPYKHOCTEM, UX YACTEW HA HETMHOBAHHOM U
KJIeTyaToi Oymare; mpeasaaraTb, ONUCHIBATh U

00CyKAATH CIIOCO0BI, AJTOPUTMBI TOCTPOCHHS.

Pacno3HaBaTh U M1300paxaTh Ha HEJIMHOBAHHOM U

[IpakTHueckas
pabota
«ITocTpoenne

YIJIOBY

KJIeT4yaTo Oymare mnpsMON, OCTPBIA, TYINOH, pa3BEPHYTHIM
yIJIbl; CPABHUBATH YIJIBL.

Boruuciasartsb JJIMHBI OTPC3KOB, JIOMAHBIX.

ITonuMaTh ¥ UCNI0JIB30BATH NP PpEIICHUA 3a1a4
3aBUCHMOCTH MCKAY CAMHHULIAMU MGTpH‘ICCKOﬁ CHCTCMBI
MCP; SBHAKOMHUTDLCH C HCMCTPHIYCCKUMHU CUCTEMaMU MEP,
BBIPAXKATDH JJIMHY B pa3JIMYHBIX CAUMHUIAX U3MCPCHHA.
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HccaenoBarh Gurypsl 1 KOHQUTypaLMK, UCTIONb3YS
udpoBbIe pecypchbl

OOBIKHOBEHHBIE JPOOHU

48

Hpo6s. [IpaBuiibHbIe
Y HETpaBUJIbHBIC
npoou. OCHOBHOE
CBOMCTBO JIpo0OHu.
CpaBHenue apo0eid.
CrnoxeHue u
BBEIUYNTAHUE
OOBIKHOBEHHBIX
npobeit. CMemanHas
poOb. YMHOXEHHUE
U JIeJIEHUE
OOBIKHOBEHHBIX
npo0eit;
B3aMHOOOpPATHBIE
npobu. Pemrenne
TEKCTOBBIX 3a]1a4,
CoJIeprKalluX JPOoOHu.
OcHOBHBIC

MopeaunpoBathb B rpaduueckoit, npeamMeTHoOH popme, ¢
ITIOMOIIBIO KOMIIBIOTEPA MOHATHUS U CBOWCTBA, CBSI3aHHBIC
¢ 0OBIKHOBEHHOM JPOOBIO.

YUutath W 3anuChIBATH, CPABHUBATH OOBIKHOBEHHBIC
IpoOu, Mmpeaiaratb, 000CHOBBIBATH M 00CYK1aTh CIIOCOOBI
YHOpSAIOYUBAHUS APOOEI.

N3006paxkaTh 0OBIKHOBEHHBIE APOOU TOUKAMHU Ha
KOOPJAMHATHOM IIPAMO; MCIO0/Ib30BATH KOOPAUHATHYIO
NPAMYIO JJI1 CPaBHEHHUSI IpOOEH.

DopMyJIHPOBaATh, 3ANIUCHIBATH € MOMOLIbLIO O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM Ipo0U; MCMOJIB30BATH OCHOBHOE
CBOMCTBO JIpo0OHU ISl COKpaIleHUs: JpoOei 1 MpUBEICHUS
JpoOY K HOBOMY 3HaMEHAaTEIO.

IIpeacTraBasiTh CMENIaHHYIO APOOb B BUJIE HEMPABUIbHOM
Y BBIJICJISITH LIETYI0 YaCTh YMCIIa U3 HETIPaBUIbHOM Ipo0u.
BoIinoHATHL apudgMeTnyecKkue 1eHCTBUA C
OOBIKHOBEHHBIMU JIpO0SMU; MPUMEHSATH CBOMCTBA
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3a/1a4M Ha IPooOH.

apuMeTHUECKUX JEHCTBUM AJI pallMOHATIM3AIUN

IpumeneHne Oyks BBIYHCIICHUH.
AT sanucn BbINOIHATL NPUKHAKY M OIEHKY pe3ysbTaTa BBIYMCIICHUIA;
MaTEMaTHIECKUX .
3 npemjiaratb M NPUMEHSITb  NPUEMBI  NPOBEPKH
BBIPOKCHUN U . . .
. BbluncieHuid. IIpoBoauThL Mcc/IeIOBAaHUSL CBOMCTB JApOOEH,
PEeI0KEeHUM
ONMHPAsACh Ha YHUCIOBBIE JKCIEPUMEHTHI (B TOM 4YHUCIE C
MOMOIIBI0 KOMIIBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O
Ipo0sX, MPUBOAUTH MPUMEPbI K KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHMSI U OTPUIIAHUS BHICKA3bIBAHUM.
Pemiath TEKCTOBBIC 3aJ1a4H, COJIepIKaIE IPOOHbBIE JaHHBIE, U
3a/1a4M Ha HAXOXJEHHUE YaCTH 1I€JIOT0 U LIEJIOTO IO €ro YacTu;
BBISIBJISITH UX CXO/CTBA U Pa3IuYHsl.
MopeanpoBaTh X0/ pelIeHUs 3a/1a4u C TTOMOIIBI0 PUCYHKA,
CXEMBI, TaOJIHIIEI.
IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3TUUYHBIC PELICHUS,
3alUCHU PEIICHUN TEKCTOBBIX 3a]a4.
Kpurnyecku oueHUBATh MOJIYYCHHBIN
pe3yabTatr, OCyIIECTBISATh CAMOKOHTPOJIb,
MPOBEPSIs OTBET HA COOTBETCTBUE YCJIOBHIO,
HAXOJAUTH OINOKH. 3HAKOMMTBCS C HCTOpPH el
pa3BUTHSA apUPMETUKH
Harnsnnas reomerpus. 10
MHOroyroJyibHuKH. OnuceiBaTh, HCNOJIL3Ysl TEPMUHOJIOTHIO, H300PaAKATh C
MHOTrOyroJIbHUKH - .
YeThIpEXyTONBHUK, MTOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
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IPSIMOYTOJILHUK, MOJIEIMPOBaTh U3 OyMaru MHOTOYTOJIbHUKH.

KBaJpar. IIpuBoauTh NpUMepbI OOBEKTOB PEATHHOTO MUPA, UMEIOIINX
[IpakTuueckas (hopMy MHOTOYTOJILHUKA, TPSMOYTOJBLHUKA, KBaApaTa,

pabora TPEYroJIbHUKA, OLEHUBATH UX JIMHEHHBIE pa3MEpBHI.
«ITocTpoenue BbIuncasiTh: IEpUMETp TPEYroJbHUKA, PSIMOYTOIbHUKA,
IIPAMOYTOJIbHAKA MHOT'OYTOJIbHUKA; IION[AJb MPSMOYTOJIbHUKA, KBaJgpaTa.

C 3a/IaHHBIMU
CTOPOHAMH Ha
HEJIMHOBAaHHOU
Oymare».
TpeyroyibHUK.
[Lnomane u
MIEPUMET]P
MPSMOYTOJIbHUKA
u
MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX U3
NPSIMOYTOJIbHUKOB,
€IUHULIBI
U3MEpPEHUS
TJIOILAIH.
[Tepumerp
MHOTOYTOJIbHUKA

M300paxkaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE U
TYHOYTOJIbHBIE TPEYT OJIbHUKHU.

CTpouTh Ha HETMHOBAaHHOM M KJIETYaTOW Oymare KBajpar u
NPSMOYTOJBHUK C 33/IaHHBIMU JJINHAMU CTOPOH.
HccaenoBath cBOMCTBA NIPSAMOYTOJbHHUKA, KBaJpaTa MyTEM
AKCIIEpUMEHTA, HAOIOICHH S, U3MEPEHUS, MOJICTTUPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoHcTpynpoBaTs MaTeMaTH4eCKHE NPEAJIOKEHUS C
MIOMOIIBIO CBSI30K «HEKOTOPBINY, «I000i1». PacnosnaBaTh
VICTUHHBIE U JIOKHBIE BBICKA3bIBAHKS O MHOTOYTOJIbHUKAX,
NPUBOANTH NPUMEPBI U KOHTPIPUMEDHI.

HccnenoBath 3aBUCHMMOCTDH IUIOMIAJA KBajJpara OT JJIMHbI

€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHON CETKU ISl IOCTPOCHUS

¢buryp; pazdouBaTh NpSIMOYTOJbHUK HA KBAJPATHI,
TPEYTOJIbHUKH; COCTABJATH (UTYPBI U3 KBAJIPATOB U
IpSIMOYTOJIBHUKOB U HAaXOAMUTh UX IJIOLIAAb, pa301BaTh
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Gburypsl Ha MPSMOYTOJIBHUKY U KBaIpaThl U HAXOJIUTh UX
IO b.

BoipaxkaTh, BENIWYMHY IUIOMIAJA B Pa3IUYHBIX
CAVMHUIIAX U3MEPEHUS METPUUYECKOM CHUCTEMBI Mep,
NOHMMATh W MCHOJb30BATH 3aBHCMMOCTH MEXIY
METPUYECKUMU €TMHULIAMU U3MEPEHUS TLTOIIAIHN.

3HAKOMUTBCH € NpUMepPaMH TNPHUMEHEHUsl TUIOUIAAN U
MepUMETPa B MPAKTUYECKUX CUTyalusx. Pemats 3agaum u3
peanbHOM JKH3HU, NMPeAaaraTb M 00CY:KIaTh pa3jinvHble

Cnocoobl pCUICHUA 3a1a4
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JlecsaTuunbie 1podu 38 Hecarnunas 3anucy | IlpeacraBiasaTh JNECATUYHYIO Ipo0b B BUJIE

TpoOeH. OOBIKHOBEHHOW, YMTATh W 3alUChIBaTh, CPABHUBAThH
CpaBHenue JECATUYHBIE JpoOH, mpeaJaratb, O000CHOBBIBATHL WU
ACCATUIHBIX 00Cy:X1aTh  CHOCOOBLI  YNOPSJOYUBAHUS  JECSITUUHBIX
npoboeit. JlericTBust poGeii.
C ACCATHIHRIMHA N300paxkarTh JecATHYHBIE JPOOH TOYKAMH HA KOOPAUHATHON

00sIMH. .
Ap MPSIMOM.
Okpyrienue

BuigBiaaTh CX0/ICTBA " pazaudus TIpaBUII

JIECSITUYIHBIX . .
pobeii apu(pMETHUYECKUX JCHCTBHM C HATypaJbHBIMU YHUCIAMHU U

JECATUYHBIMU JIPOOSIMU, OOBSICHSTD HX.

BoIinosHATh apudMeTHIeCKUe TSUCTBUS C JECATUIHBIMU
IpOOSMH; BBINOJHATH NPUKHAKY M OLEHKY pe3yJibTaTa
BBIUMCJICHUM.

Pemmenne TekcTOBBIX
3aJ1a4, COJIePIKaIIiX
npoOu. OCHOBHBIE

3a/1a4M Ha Ipoou
IIpumeHsaTs cBOMiCTBA apuPMETHUECKUX NEUCTBUM IS

palMoHaInu3aIuy BHIYUCIICHUH.

IIpyMeHATH NPABUJIO OKPYIJIEHUS IECITUYHBIX TPOOCH.
IIpoBoauTH UCCIETOBAHMS CBOVCTB JECATUYHBIX
npoOeit, onrpasich Ha YHCIOBBIC SKCIIEPUMEHTHI (B TOM
YHUCJIE C MOMOIIbIO KOMIBIOTEPA), BBIABUIATh THIOTE3bI
Y IPUBOJIUTH UX OOOCHOBAHMS.

Pacno3zHaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS O
Ipo0siX, MPUBOAUTH MPUMePbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHUM.




Pematb TEKCTOBBIC 3aaa4u, COACpKAIHC I[pO6HBI€ JaHHBIC, U

Ha HaXOKJACHUE YaCTH LIEJIOr0 M LIEJIOro 110 €ro 4acTH;
BbISIBJISITh MX CXOJICTBA M Pa3InYus.

MopaeanpoBaTh X0/ pELICHUS 3a/1a4H C IOMOIIBI PUCYHKA,
cxembl, TaOnuil. IlpuBoauTH, pa3déMpaTh, OIEHUBATH
pa3IMYHbIE PENICHUS, 3alUCU PEIICHUH TEeKCTOBBIX 3ajad.
OnepupoBath  JpOOHBIMH  YHCIAaMH B PEaJIbHBIX
KU3HCHHBIX CUTYyallUsIX.

Kpurnuecku oueHUBATH MOJYYCHHBIN

pe3yJIbTaT, OCYIIECTBISATh CAMOKOHTPOJIb,

pOBEpsisi OTBET HAa COOTBETCTBUE YCIIOBHIO,

HaXOJIUTh OIMUOKH. SHAKOMHUTBLCH € HCTOpPUeEl

pa3BUTHS apUPMETUKU
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Harnsgaas reomerpus.
Tena u purypst
B IPOCTPAHCTBE

MHoOrorpaHHHKH.
N3o6paxenne
MHOT'OTPaHHHUKOB.
Monenu
IPOCTPAHCTBEHHBIX
TeI.
[IpsamoyronbHbIi
napaJuieJIenunen,
Ky0. Pa3BépTku
Ky0a u
napajuieNIeIuIe1a.
[IpakTrueckas
pabota «Pa3BépTka
ky0a». O0bEM KyO0a,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPY:KAKOIIEM
MHpe MIPSIMOYTOJIbHBIN Tapaljiesienumne, Kyo,
MHOTOTPaHHHUKH, ONMUCHIBATH, HCIOJb3Ysl TEPMUHOJIOTHIO,
OlleHMBATh JIUHEHHBIC pa3MEPHI.

IIpuBoauTH NpUMePbI OOBEKTOB PEATHHOTO MHUPA, UMEIOIINX
(dbopMy MHOTOTpaHHHUKA, IPSIMOYTOJILHOTO TapaslieseuIe/a,
KyoOa.

MN3o00pakaTth ky0 Ha KieTuaroi 6ymare. McciaenoBars
cBoiicTBa Ky0a, IpsIMOYTOJILHOTO TIApaJIJIC/ICTIUIIE 1A,
MHOTOTPaHHHUKOB, UCTIONL3Ys Mojenu. Pacmo3naBathb u
n300pakaTh pa3BEPTKU KyOa U Mapasuieenure/ia.
MopeaunpoBaTth Ky0 ¥ mapajuiesienume]; u3 Oymaru u
MIPOYUX MATEPUAJIOB, OOBSICHITH CIIOCO0 MOICITUPOBAHUS.

IPSAMOYTOJIBHOTO
napajuiesieluneaa

Haxoauth n3mMepeHus, BBIYUCIAATD IJI0Ia/1b TOBEPXHOCTH;
00bEM Ky0Oa, NpsIMOYTOJILHOTO Tlapasuie/ienunea;
HCCJIeI0BATH 3aBUCUMOCTB 00bEéMa Ky0a OT ITTUHBI €T0
pebpa, BBIIBUTATH U 000CHOBBIBATH I'MIIOTE3Y.
Ha6awoaath 1 NpoBOAUTH AHAJIOTMH MEXKY MOHATUSIMU
wiom@aan U 00bEMa, nepuMeTpa u 1ioliajid MOBEPXHOCTH.
Pacno3naBaTh NCTHHHBIC U JIOKHBIC BHICKA3bIBAHUS O
MHOTOTPaHHHUKAX, MPUBOAUTH MPUMePbI U KOHTPIIPHUMEPHI,
CTPOMTH BHICKA3BIBAHUS U OTPUIIAHUS BBICKA3bIBAHUI.
Pemars 3aga4u u3 peajsbHON KU3HU
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BBIpXEHUH CO CKOOKaMH U 0€3 CKOOOK; BHIYUCISATH

[loBTOpEeHue u 06001IeHNE 10 [ToBTOpenue BbluuciaATh  3HAUYECHUS  BBIPAKEHUM, CoZepKaAIUX
OCHOBHBIX HaTypaJibHbIE 4YHUCJA, OOBIKHOBEHHBIE U JICCSITUYHBIC
MOHATUI 151 JpOoOU, BBITIOIHATH MPE0OPA30BAHUS YHCE.
METOJZIOB Kypca BriOupars c1ocoo CpaBHEHUS qyucell,
5 KJIACCa, | BprYMCIECHUH, NPUMEHATH CBOMCTBA
00001IeHHE 3HAHUI apu(METUUECKUX JICHCTBUH Ul PalMOHAIN3ALMH
BBIYMCIICHUM.
OcyumecTBJIATh CAMOKOHTPOJIb BHITIOIHSAEMBIX JICHCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BbIUUCICHUM.
Pemars 3agaum W3 peaJbHOW KU3HU, NPHUMEHATH
MaTeMaTH4YeCKHe 3HAHHWSl JUIA pEIICHHs 3aJad U3
JPYTUX Y4€OHBIX MPEIMETOB.
Pemars 3agaum pasHbIMH croco0amMu, CPABHUBATH
CIocoobl pelieHus 3a7a4u, BbIOMPATH
PalMOHAJbHBIN CIOCO0
OBUIEE KOJIMYECTBO 170
YACOB I10
[TPOTPAMME
6 KIIACC
HaunmenoBanue pazaena [KonuuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIIBHOCTH O0y4arOIIUXCs
(Temsl) Kypca JacoB coAep)KaHue
Hatypanbhbie qHcia 30 ApUH(bMeTquCKHe BoInoHATH apupMeTHYecKUe 1eHCTBUA C MHOTO3HAYHBIMU
JICHCTBIA € HATypaJIbHBIMU YHCJIAMHU, HAXOAUTh 3HAYEHUS YUCIIOBBIX
MHOT'03HAYHbIMU
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HaTypaJIbHbIMU
yucaamu. UucioBeie
BBIPAYKCHUS,
MOPAJIOK JIEUCTBUN,
YICIIOJIb30BaHUE
cko0ok. OKpyrieHue
HaTypaJbHBIX YUCET.
Jlenurenu u
KpaTHbBIC YUCTIA;
HanOOIbIIHI 0ONHI
JICITUTEIh U
HauMeHBIIIEe 00I1Iee
KpaTHOE.

JlenuMocTh CyMMBI
Y TIPOU3BEICHUS.
Jlenenue ¢
OCTaTKOM.

Pentenne TekcTOBBIX
3aj1a4

3HAYEHUS BbIPAKEHUMN, COACPKALINUX CTEIICHH.

BbINOJIHATH NPUKUAKY M OLEHKY 3HAYECHHN YUCIOBBIX
BBIpa)XKCHUH, MPUMEHATH NPUEMBI IPOBEPKH pE3yJibTaTa.
Hcnonb30BaTh NPU BHIYUCIEHUSX IEPEMECTUTEIBHOE U
COUYeTaTeIbHOE CBOMCTBA CJIOKEHUS U YMHOXKEHUSI,
pacrpeneauTeIbHOe CBOMCTBO YMHOXKEHUSI OTHOCUTEIIBHO
CJIOKEHUs1, CBOMCTBA apu(PMETUUECKUX ACHUCTBUH.
HccaenoBaTh 4KCIIOBbIC 3aKOHOMEPHOCTHU, TPOBOAUTH
YHUCJIOBBIE YKCIIEPUMEHTHI, BBIABUTATH U 000CHOBBIBATH
THIIOTE3bI.

@opMyJIUPOBATH OMNpPeAeJeHus JCTUTENsT U KPaTHOTO,
HauOOJIBIIETO OOIIEro JEIUTENS U HaWMMEHBIIEro OOIIero
KpaTHOr0, MPOCTOTO M COCTABHOTO YHCEJ; HCIOJIb30BaTh
AT MIOHSATHUS IPU PELICHUU 3a7a4.

IIlpuMeHATL  AJTOPUTMBI  BBIYKCICHUS  HAUOOJBIIETO
oOIIero AenuTeNs U HAaUMEHBIIEro OOIIEro KpPaTHOro JBYX
yucesa, Q@IrOpUTM  Pa3ioKEHUsT 4YuciIa Ha  [POCThIE
MHOXUTEIH.

HccnenoBathb ycioBus 1eIUMOCTH Ha 4 1 6.

Hccaenosatp, 00cyxa1aTh, GopMyIHMpoOBaTh U
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000CHOBBIBATH BBIBOJI O YETHOCTH CYMMBI, ITPOU3BEICHMUS:
JIBYX YETHBIX YHCEJ, ABYX HEYETHBIX YUCIIE, YETHOTO U

HEYETHOI'O YUCE.

HccaenoBars ¢BOMCTBA ACIUMOCTH CYMMBI U IIPOU3BEICHUS
YHUCElL.

IIpuBoauTH MpUMeEPHI YKUCEN C 3aJaHHBIMU CBOMCTBAMH,
pacno3HaBaThb BepHbIe M HEBEPHbIE YTBEPXKICHUS O
CBOWCTBAX YHCEJ, ONMPOBEPrarb HEBEPHBIC YTBEPKICHUS
C IOMOIIbIO KOHTPIIPUMEPOB.

KoncTpyupoBarb, MaTeMaTH4ecKue MPeIIOKeHUsT C
MMOMOIIBK) CBA30K «W», «WIW», «ECIH..., TO...».
PemiaTe TEKCTOBBIE 3aJlaud, BKIIIOYAIONIUE TOHSITHUS
NETMMOCTH, apu(pMEeTUIECKUM crocoooM,
HCIIOJIB30BaTh Nepedop BCEX BO3MOKHBIX BApUAHTOB.
MoaeanpoBaTh X0/ PEUICHHS 3a1a4M C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3zdouparb, OLEHUBATH PA3JTUYHBIC PELICHHUS,
3aIMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku  OueHUBAThb  IIOJYYEHHBIM  pe3yJIbTar,
HaxXOJUTh OIMMOKHU, OCYIIECTBIISITh CAMOKOHTPOJIb, TIPOBEPSIS
OTBET HAa COOTBETCTBUE YCIIOBUIO
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Harnsigaas reomerpust.

[IpsiMbIE HA ITOCKOCTHU

[IepnienquKyIsIpHBIE
MpsMBIE.
[TapannenbHbie
MpsIMBIE.
Paccrosinue mexnay

Pacno3naBarp Ha yepTeiKax, pUCYHKax CJIydad B3aHMMHOI'O
PpaCIIOJIOKCHUS ABYX IIPSMBIX.

N300paxaTh ¢ MIOMOUIbIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOM U KJIETYaTOUW Oymare JIBe MepeceKaroniuecs
MpSMBIE, IBE MAPAIUICIbHBIE IPSIMbIC, CTPOUTH PSMYIO,

JIBYMsI TOUKaMH, OT
TOYKHU J0 NPSIMOH,
JUIMHA MapuipyTa Ha
KBaJIPaTHOU CETKE

MEPIEHINKYJIAPHYIO TaHHOM.

I[puBoauTH npuMepbl napajieTbHOCTU u

MEPIEHINKYJISIPHOCTH MPSAMBIX B IIPOCTPAHCTBE.

PacnozHaBaTh B MHOIOYI'OJIBHUKAX NEPIICHIUKYIISIPHBIC U
napasuiesibHble CTOpOHBL. M300pakaTh MHOTOYTOIBHUKHU C
MapajuieNIbHbIMU, NEPIEHANKYISIPHBIMU CTOPOHAMM.
Haxoauthb paccTosiHue MEXAY ABYMs TOYKAMH, OT TOYKH
110 IPSAMOM, ITIMHY IIyTH HA KBaAPATHOU CETKE, B TOM
YHCJIe UCTIONB3YS IIU(GPOBBIE PECYPCHI
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Jpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOICTBO JIpo0H,

COKpaIieHue Jpo0eil.

CpaBHeHUE U
YHOPSI0YUBAHUE
JTpoOei.
Jlecsituanbie 1poou
U MeTpHUYecKas
cUCTEMa Mep.
Apudmernueckue
JICUCTBUS C
0OBIKHOBEHHBIMHU
U JICCATUYHBIMU
JTpoOsSIMHU.
OTHouleHue.
Jlenenue B TaHHOM

CpaBHMBATH U YNOPS0YMBATH JIpOoOH, BHIOMPATH CIOCO0
CpaBHEHHUsI ApOOEH.

IIpeacraBasTh AecATUUYHBIC APOOU B BUIE OOBIKHOBEHHBIX
npoOel 1 OOBIKHOBEHHBIC B BUJIE JCCATUYHBIX, HCIO0JIb30BaTh
IKBUBAJIEHTHBIE MPeICTABJIEHHUS JPOOHBIX YUCEN MPU UX
CpPaBHEHHH, MIPH BhIUUCICHUSIX. MCIOIB30BaTh JECATHYHbBIC
Ipo6u mpu peoOpa30BaHUK BEIMYUH B METPUIECKOM
CUCTEME MED.

BoinosHATHL apupMeTHdecKue 1eUCTBUA C
OOBIKHOBEHHBIMU U JICCSITUIHBIMU APOOsSMU. BhIuncasTh
3HAYEHUS BBIPOXKECHHM, COAEPKANTUX OOBIKHOBEHHBIE U
JECATUYHBIE APOOH, BBIIOIHATH IPe0Opa3zoBaHus ApooOeil,
BbIOMPATH CNOCO0, IPUMEHATH CBOIICTBA

apuMeTHUECKUX JEUCTBUM I palluOHATIM3AIUN
BBIYMCJICHUU.

CocraBasTh OTHOLICHMUA u IMpOIIOPLIHUH, HAaxX0aAUTh
OTHOHICHHUC BCIWYHUH, JCJIUTb BCIMYHMHY B JAHHOM
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OTHOIIICHUU.
Macra0,
MPOTNIOPIIHA.
[TonsiTue

MPOLICHTA.
Brruucnenue
MPOLEHTA OT
BEJIWYMHBI U
BEJIMYUHBI 110 €€
MPOLICHTY.

Pemenune TeKCTOBBIX
3aa4, CoIepKAIIUX
JIpOOH U MPOLEHTHI.
[IpakTrueckas
pabota «OTHOIIIEHUE
JUTUHBI OKPY>KHOCTH
K €€ TuaMeTpy»

OTHOIIICHUH.
HaxoauTh 3KCIePUMEHTAJBHBIM NYTEM OTHOIICHUE JJIMHBI

OKPYKHOCTHU K €€ ThUamerpy.

NuTepnpernpoBaTh MacuTad Kak OTHOIIICHUE BEJTUYUH,
HAXOMTh MacIITa0 TIaHa, KapThl U BEIYUCIISITH PACCTOSIHUS,
ucnosb3ys Macirad. Q0bACHATH, 4YTO TaKOE MPOLIEHT,
yInoTpeOaTh 000POTHI PEUH CO CIOBOM «IIPOLICHT.
BoipaskaTh npoI1eHThI B Ipo0sX U ApoOU B MPOIEHTAX,
OTHOIIICHHE JIBYX BEJIMUUH B MPOLICHTaX. BbIuMcaaThL
MIPOLIEHT OT YKCJIA U YUCJIO MO €ro NpoueHTy. OKpyrisarb
IpOoOH U MPOIEHTHI, HAXOIUTh MPUOJIMKEHUS YUCE.
Pemath 3agaum Ha 4YacTH, IPOLICHTHI, MPOMOPIINKU, HA
HaxO0XXJIeHUe ApoOu (IIPOIIEHTa) OT BEJIMUUHBI U BEJIMUUHBI
o e€ poOu (TIPOIEHTY ), IPOoOH (MPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIN4YMHA OT Apyrou. IIpuBoauTs,
pa3ouparThb, OLeHUBATDH PA3JIUYHBIC PEIICHMUS, 3aIIUCH
PEIIECHUN TEKCTOBBIX 3aay.

N3Baexars nHGopManmio u3 TabIUIl U JUarpamMmm,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHEIE,
OTIpeIeNISITh HAaNOOIbIIIEe U HAUMEHbIIIEE U3
MPEJICTABICHHBIX TAHHBIX

Harnsgaas reometpus.

Cummerpus

OceBasi cCUMMeETpHUSL.
LenTpanbHas
CUMMETpHS.

Pacno3naBaTh Ha yepTekKax U N300pAKEHUAX, H300PaKATH
OT pPyKH, CTPOMTb C TOMOIIbIO HHCTPYMEHTOB (UTYDPY
(OTpe30K, TOMaHyI0, TPEYTOJIbHUK, MPIMOYTOJIbHUK,
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IToctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota
«OceBas
CUMMETPHUS».
Cummerpusi B
IIPOCTPAHCTBE

OKpPY>XHOCTh), CHMMETPUYHYIO TAHHOW OTHOCUTEIIBHO
MPSAMOU, TOYKH.

Haxoauth npuMepbl CHMMETPUH B OKPY>KaIOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e GUrypbl, CAMMETPUYHEIC
OTHOCHUTEIBHO MPSMOM; KOHCTPYMPOBATb T€OMETPUUECKUE
KOH(UTYpAaIHH, UCTIONB3YS CBOMCTBO CUMMETPHUH, B TOM
YuClie ¢ TOMOILBIO LIU(PPOBBIX PECYPCOB.

UccnenoBarh CBOIMCTBA  W3YYEHHBIX  (QUryp,
CBS3aHHBIE C CHUMMETpPHEH, UCIOJIb3YsI IKCIEPUMEHT,
HaOII0/IeHKEe, MOJICTUPOBAHKE.

O00CcHOBBIBATH, OIIPOBEPIaTh C IOMOIIbIO KOHTPIPUMEPOB
YTBEPKJICHUSI O CUMMETpUU GUTyp

Bripakenust ¢ OykBamu

[Ipumenenue OyKB

JJIA 3aIlIMCHU

MaTEMAaTHYCCKUX

BBIPAXXEHUU U
MPEIOKEHUM.
bykBeHHbIE
BBIPAXEHUS U
YHUCIIOBBIE
IIOACTaHOBKH.
bykBeHHbIE
paBEHCTBA,
HaXO0XKJECHUE

Hcnoab3oBaTh OYKBBI U1l 0003HAUEHUS YHUCEI, IIPU 3aITUCH
MaTEMaTUYECKUX YTBEPKJIECHUMN, COCTABIIATh OyKBEHHbBIE
BBIPAKEHHUS 110 YCIOBUIO 33/1a4H.

I/ICC.]'ICIIOBaTb HCCJIOJKHBIC  YHMCJIOBBIC  3aKOHOMCPHOCTH,

MCIIOJIB30BaTh OYKBBI JISl UX 3aIUCH.
BoIuncjasaTh 91cioBOe 3HaUY€HNE OYKBEHHOTO BBIPAKCHHUSI
MIpH 33J]aHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (OPMYJIbI: IEPUMETPA U IUIOIIAIN
IPSIMOYTOJIbHHUKA, KBaJIpaTa; JJIMHbI OKPYKHOCTH, IIJIOIIAIN
KpYTa; BHINOJIHATH BHIYHCJIEHHUS 110 3TUM (HOPMYIIaM.
CocraBasite (pOpPMYJIbI, BRIPAKAIONIUE 3aBUCUMOCTH MEXKITY
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BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSIHUE; 1I€HA,

HEU3BECTHOI'O "
KOJIMYECTBO, CTOMMOCTD; IIPOM3BOIUTENILHOCTD, BPEMS, 00BEM
KOMITOHCHTA. pabOTHI; BEIIOIHATH BEIYHUCIICHHS IO 3TUM (OPMYJIaMm.
Dopmyibi HaxoauTh HEU3BECTHBIN KOMIIOHEHT apr()METHISCKOTO
JNEUCTBUSA
Harmsinas reometpus. 14 UeTHIPEXYTOTHHIK M306pakaTh Ha HEIMHOBAHHOM M KJIETYATON Oymare
2
®urypsl Ha MIOCKOCTH HpHMEpbI C UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YeTHIPEXYTONbHUKOB. | UETBIPEXYTONBHHUKH C 3/laHHBIMHM CBOHCTBAMHU: C
TIpAMOYTONBHHK, HapajiebHBIMU, TEPIEHUKYISPHBIMH, PABHBIMH

KBaJIpaT: CBOMCTBA
CTOpPOH, YTJIOB,
aUaroHajieu.
N3mepenue yrios.
Buner
TPEYTrOJIbHUKOB.
[Tepumetp
MHOT'OYT'OJIbHUKA.
[Tnomwans ¢purypsl.
DopMyIIbl
IIepUMeETpa 1
IJIOIAIN
MPSAMOYTOJIbHHKA.
[Tpubnnxénnoe

HN3MCPCHHUC ILIOIAaAN

CTOPOHAMH, IPSIMBIMH YTJIAMH U JIp.,
paBHOOeIpeHHbIN TpeyronbHuK. [lpeanaaraTs u

00CyKIaTh CIIOCO0BI, AJTOPUTMBI IOCTPOCHHS.
HccaenoBarth, UCIONB3Ys HKCIIEPUMEHT, HAOIOICHHE,
MOJEIMPOBAaHUE, CBOMCTBA IIPSAMOYTOJbHNKA, KBAJpara,
pa3buBaTh Ha TPeyrojabHUKU. O00CHOBBIBATDH, ONIPOBEPraTh
C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

0 IpAMOYIOJbHHKEC, KBaaparc, Ppacmo3HaBaTb BCPHBIC U

HEBEPHBIC YTBEPKACHUS.
H3mepsATH ¥ CTPOUTH C TIOMOUIBIO TPAHCIIOPTHPA YTJIBI, B
TOM YHUCJIE B MHOI'OYT'OJIbHUKE, CPABHUBATH YIJIbI,
pacmo3HaBaTh OCTpPbIE, IIPSMBIE, TyIIbIE, pPa3BEPHYTHIE
yriel. Pacno3naBarb, n300pamaTh OCTPOYTOJIbHBIN,
NPSIMOYTOJIBHBIH, TYTOYTOJIbHBIN, paBHOOEIPEHHBI,
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¢buryp.
[IpakTnueckas

PAaBHOCTOPOHHUU TPEYTOJIBHUKHU.

Boruuciasarthb INEpUMCTpP MHOTI'OYI'OJIbHHKA, IJI0IIadb
MHOTI'OYI'OJIbHUKA p336I/I€HI/ICM Ha IIPAMOYTI'OJIbHUKH,

pabota «ILnomanas
KpyTa»

Ha paBHBIC (UTYPHI, HCTIOIB30BATHh METPUUYECKUE ETUHUIIBI

M3MEPEHUS JIJTMHBI U TUIOMIAJIN.
HUcnonb3oBaTh NpUOIMKEHHOE U3MEPEHUe JJINH U
IUIOIIAJEH Ha KieTyaToi Oymare, NpuONIMKEHHOE U3MEPEHUE
JUTUHBI OKPY>KHOCTH, TUIOIIAIN Kpyra
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[lonoxuTENbHBIE U 40 Ilenble unca. IIpuBOAUTH NPUMeEPBI UCIIOJIB30BAHNS B PEATBHOUN )KU3HU
OTpULATENbHBIE YUCIA Monyns uncia, MOJIOKUTENBbHBIX U OTpUIIATENbHbIX uncen. U300paxkaTh
reOMETPHICCKad LIEJIbIE YHCIIA, ITOJIOKUTENIBHBIE U OTPULIATEIIbHBIC YUCTIA
MHTCPIPCTAIASA TOYKAMH Ha YHCIIOBOU MPSMOM, HCIMOJIb30BATh YHCIOBYIO
MOJLyJIst. 1HCIOBEIS npsAMYyIo 1Jid cpaBHEeHHs yncen. IlpumMensTh npaBuia
IIPOMEKYTKH.
CpPaBHEHUS, YHOPAJAOYUBATH LIEJIbIE YNCIAa; HAXOAUTh
[TonoxurenbHbIE U
MOJYJIb YHCIIA.
OTpHULIATEIbHBIC
ancia. CpaBHEHMe @®opMyTHPOBATH NPABUIIA BHIYUCICHUS C
L ——— MOJIOKUTEIBHBIMA U 0TpHuaTenbUHLIMH YUCJIAMH, HZ\I'XOILI/ITL
OTPHIIATETBHBIX 3HAYEHMS YHMCIIOBBIX BBIPAXKEHUH, COAEPIKAIIUX JIEUCTBHUS C
ancern MOJIOKUTEJIbHBIMU U OTPULIATEIIbHBIMU YHCIAMHU.
Apudmerrueckue IIpuMeHATH CBOMCTBA CIIOXKEHUS U y1V£HO}KeHI/ISI TUISL
. npeoOpa3oBaHus CyMM U TPOU3BEICHUIN
NEUCTBUA C
MOJIOKUTEJIbHBIMU
Y OTPULIATEIbHBIMU
YUCIIAMH.
Pelienue TeKCTOBBIX
3aja4
[IpencraBiieHne JaHHBIX 6 OO0BbSACHATH U WIJIIOCTPUPOBATH MOHATHE TIPSIMOYTOJILHON

IIpsamoyromnbHas
CHUCTEMa KOOpJIMHAT
Ha IIOCKOCTH.
KoopauHatel Touku
Ha IJIOCKOCTH,
a0bcrucca u

CUCTCMbI KOOPpAWHAT HA INIOCKOCTH, HUCIIOJIB30BATh
TCPMUHOJIOTHIO, CTPOUTD Ha KOOpI[HHﬂTHOﬁ IINTIOCKOCTH
TOYKHU U (bHI‘yp]'::I I10 3aJaHHBIM KOOpAWHATaAaM, HAX0AUTb
KOOpAHWHATBLI TOYCK.

Yurath cTONOYATHIE W KPYroOBbIE JUArPAMMBbI;
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opavHaTAa.
CronbuaTbie U
KPYTOBBIC
JUarpaMMel.
[IpakTrueckas
pabora
«ITocTpoenue
JTUarpaMm».
Perienne TEKCTOBBIX
3aJ1a4, COACpPIKAIINX
JTaHHEIE,
MIpeCTaBJICHHBIC B
TabIuIax U Ha

HHTEPIPETUPOBATH JAHHBIE; CTPOMTDH
cTos04aThIe JarpaMMBbl. HUcnoab3oBarh
HH(opMaLHIO,

MMpCaACTAaBJICHHYIO B Ta6JII/I]_IaX, Ha IuarpamMmax Aajisa pCCcHUA
TCKCTOBLIX 3a1a4 M 3aJ1a4 13 peanLHoﬁ KHN3HU

JUarpaMmax
HarusinHas reomeTpust. TIpSMOYT OB HbiA Pacno3naBaTh Ha yepTekax, pUCYHKAaX, OMUCHIBATH
durypsl B IpOCTPAHCTBE napaJuIee e, NUpaMUTy, IPU3MY, HWIMHJP, KOHYC, IIap, H300pakaTh UX

KyO, nmpu3ma,
nUpaMua, KOHYC,
IWIAHID, THap U
cdepa.
N3o0paxenue

OT PYKH, MOAEJIHPOBATH U3 OyMaru, IIacTUIMHA, IPOBOJIOKU
u ap. lIpuBoAUTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
UMEIOINX (POPMbI HA3BAaHHBIX TEI.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOpO, TPaHb,
OCHOBAHME, BbICOTA, PAJUYC U JUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepst
pa3BEPTOK
MHOTOTPaHHUKOB,
IIUIMHAPA U KOHYCAa.
[TpakTuyeckas padbora
«Co3nanue monenein
IPOCTPAHCTBEHHBIX
buryp».

ITonsTre 00BEMAa;
CIMHMITBI U3MEPCHHSI
o0béma. O0BEM
PSIMOYTOJIEHOTO
napajieenuneaa,
Ky0a, hopmyJIbl
o0BEMa

N3yuaTsb, UCronb3ys 3KCIIEPUMEHT, HAOIIOIEHNE, U3BMEPEHHUE,
MOJEIUPOBAHUE, B TOM YUCIIE KOMIIBIOTEPHOE, U OMUCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA U PA3JINYHUA:
MEXKy TUPaMUI0N U IPU3MOW; MEXKAY HWINHIPOM, KOHYCOM
Y IapPOM.

Pacno3naBarte pa3BEépTKU Napasuienenunena, Kyoa, mpu3Msl,
nupamMubl, KOHyca, LWIMHAPA; KOHCTPYMPOBATh JIaHHBIC
TeJla U3 pa3BEPTOK, CO3/1aBATh UX MOJCIIN.

Co3naBaTh MOAeJM TPOCTPAHCTBEHHBIX ¢Guryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.)

N3MepaTh Ha MoJeasIX: JUTMHBI pEOEp MHOTOTPAaHHHUKOB,
IUaMeTp mapa.

BeiBoauths popmyany o0bEMa NPSIMOYTOIBHOTO
napasuielIeIuIe1a.

Boruucaste no ¢popmyaam: o0bEM MPSIMOYTOJILHOTO
napajuiesenunena, Kyoa; ucrojib30BaTh €AMHULIBI U3MEPEHUS

00béMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajuielIeune0B; pemaTh 3a{a494 ¢ peaJbHbIMU JJAHHBIMU
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[ToBTOpEHME, 0000IICHME,

CHUCTCMAaTHU3al i

20

IToBTOpEHUE
OCHOBHBIX ITIOHSITUH U
METOJI0B KypCcOB 5 1 6
KJIacCOB, 0000IIIeHNE
M CUCTEMaTH3alus
3HAHUU

BoruncasTh 3HaYCHHS BBIPAXKCHUM, COAEPKALLNX
HaTypaJlbHbIE, LIEJbIE, OJIOKUTEIbHBIE U OTPULIATEIbHBIC
quciia, OOBIKHOBEHHBIE U JICCSITUYHBIE POOU, BHITIOTHSITH
npeoOpa30BaHUs YUCET U BHIPAKCHHIM.

Bpi0MpaTh criocod CpaBHEHHUs YHCEII, BBIYUCIECHUN,
NPUMEHSITh CBOMCTBA apupMETUUECKUX JEHCTBUN

JUISL PAMOHAIN3AIMN BBIYMCIIEHUM.

PemaTe 3agaum 13 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS JJIs PeLIeHUs 3a7a4 U3 APYyTUx
MPEIMETOB.

Pemarn 3ajavud  pPasHbIMHU CHOCOﬁaMI/I, CpaBHHUBATD,

BbIOMPATH CNOCOOBI PEIICHUS 3a/1aUU.

OcyuecTBJIATH CAMOKOHTPOJIb BBITOJHIEMbBIX ICHCTBUM U
CaMOIIPOBEPKY PE3yJIbTAaTa BEIYUCIECHUN

OBILIEE KOJIMYECTBO
YACOB I10O
[TPOIPAMME

170
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OEJAEPAJIBHAA  PABOYAA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sSBIsI€TCS OJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa O0ecreYnBaeT MU3Y4YCHHUE APYTHX TUCIUIUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK U
I'YMaHUTAPHOTO LUKIIOB, €€ OCBOEHHE HEOOXOJIMMO JUIsl MPOAOKEHUSI 00pa30BaHUS U
B IIOBCEJHEBHOM >XM3HU. Pa3zBurHe y OOydarOmMXcsd Hay4HbIX MPEICTABICHUH O
MPOUCXOXKJICHUH U CYUIHOCTH alreOpandyeckux aOCTpakiui, crnocode OoTpakeHus
MaTeMaTUYeCKOM HAyKOW SIBICHHM W TPOIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM IMO3HAHWH M B MPAKTUKE CIIOCOOCTBYET
(bOpMHPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIILJICHUS, HEOOXOAUMBIX IS
ajanTanyy B COBpeMeHHOM mudppoBoM obOmectBe. M3ydenne anreOpsl oOecriedynBaeT
pa3BUTHE yMEHUs HAOII0IaTh, CpPaBHHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTh CBOU
JCUCTBUS ¥ BBIBOABI, (GOpMyIHpOBaTh yTBepxkacHUs. OCBOCHHE Kypca aiareopsl
oOecrieynBaeT pPa3BUTUE JIOTUYECKOIO MBIIIICHUS OOY4YaloIIUXCsA: OHHM HUCIHOJIb3YIOT
JNEAYKTUBHBIE M HWHIYKTHUBHBIE pacCyXACHUs, O0000IIEHHE U KOHKPETU3AIHIO,
abctparupoBanre u a”aioruto. OOyueHue anreOpe mpeanosiaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITENIbHON JAESITENbHOCTH OO0YyYaroluuxcs, MOATOMY CaMOCTOSITEIbHOE
pEIICHHE 3a1a4 SABJISCTCS peaan3annuei 1esITeIbHOCTHOTO MPUHITUTIA 00yICHHUS.

B cTpykType mporpammbl y4eOHOro Kypca «Amiredpa» Ajii OCHOBHOIO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHHUMAIOT COJEP>KATEIbHO-METOANYECKUE JIMHHUH:
«Uucma u  BBIYUCHCHUS», «ANTeOpanvecKkue BBIPAKECHUS», «YPaBHEHHUS U
HEpABEHCTBa», «DyHKIMmW». Kaxnaas W3 3TUX COAEPKATEIbHO-METOJANYECKUX JIMHUN
pa3BHUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJEUCTBYS C APYTHUMU
ero JuHUSAMU. B xone u3yueHus ydeOHOro Kypca OOyYarolIMMCS HPUXOIUTCS
JIOTMYECKU PACCYKJaTh, UCMHOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBA3U C
ATUM B TIPOrpamMMy y4eOHOTro Kypca «Ayredpa» BKIIOYEHBI HEKOTOPhIE OCHOBBI JIOTHUKH,
MPE/ICTABICHHBIE BO BCEX OCHOBHBIX pas3feiax MaTEeMaTH4YeCKOro oO0pa3oBaHUsi U
CHOCOOCTBYIOIIHE OBJIA/ICHUIO 00y4aroIUMUCS OCHOB YHHUBEPCAITBHOTO
MaTeMaTh4eckoro si3bika. CoaepikaTenbHON U CTPYKTYPHOM OCOOEHHOCTHIO y4€OHOTO
Kypca «AnreOpay sIBISIETCS €0 UHTErPUPOBAHHBIN XapakKTep.

Conepxxanue TuHUU «YucClia U BRIYUCICHUS CIIYKUT OCHOBOM JUIsl JaJIbHEHIIETO
M3YYCHUSI MATEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYalOmUXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUSI TIOJIb30BAThCS QJITOPUTMAMM, a TaKXKe
MPUOOPETCHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX JUIsl TOBCEAHEBHOW >KU3HH.
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Pa3BuTue NMOHATUS O 4YKCIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsA CBSI3aHO C
palMOHAIILHBIMU M UPPALMOHATBHBIMHU YHCIIaMU, (POPMUPOBAHUEM MPECTABICHUN O
JNEHCTBUTEIBLHOM YHCIE. 3aBEepIIEHWE OCBOCHHS YMCIOBOM JIMHUM OTHECEHO K
cpeaHemMy o01eMy 00pa30BaHHUIO.

CopepkaHue JIBYyX aireOpanyeckux JMHUNA — «Aredpanyeckue BbIPAKEHUSD» U
«YpaBHEHHMSI W HEpPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOy4YarOIIUXCS
MaTEMaTUYEeCKOro armapara, HEOoOXOAMMOro [HJsi pEIICHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEIMETOB W NPAKTUKO-OPUEHTHPOBAHHBIX 3a/ady. Ha ypoBHE OCHOBHOTO
obmiero oOpa3oBaHUsl Y4eOHBIM MaTepuan TPYNIHUPYETCs BOKPYT palMOHAIbHBIX
BBIpOKECHMA. Anrebpa JIEeMOHCTPUPYET 3HAYCHHUE MATEMAaTUKH Kak sI3bIKa IS
MOCTPOEHUSI MATEMATHYECKUX MOJIENEH, ONMUCaHMUs MPOLECCOB U SBICHHUA peaTbHOTO
mupa. B 3amaum  oOydenuss anreOpe BXOOIT TakXKe JalbHEWIIee pPa3BUTHE
QITOPUTMHUYECKOTO MBIIUIEHUSI, HEOOXOAMMOro, B YacCTHOCTH, JUIsi OCBOCHHS Kypca
uH(pOpPMATHKU, ¥ OBJAJCHUE HAaBbIKAMU JIETyKTUBHBIX paccyxkjeHui. [IpeodpaszoBanue
CUMBOJIBHBIX (OPM  CHOCOOCTBYET PAa3BUTUIO BOOOpa)KE€HHUs, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxanue (PyHKIMOHAJIBHO-TpAQUUECKONH JHMHUM HAIlEJICHO Ha IMOJIy4YeHHE
00y4JaromuMHCs 3HaHUK 0 (QYHKIMAX KaK BaKHEHINEH MaTeMaTHYeCKOM MOACTH IS
ONMMCAHUSI W HCCIEAOBaHUS Pa3HOOOpa3HBIX MPOLIECCOB M SIBJIEHUM B NPHUPOAE U
oOmecTBe. M3yuenne Marepuana crnocoOCTBYET Pa3BUTHUIO Yy OOYYaKOIIMUXCS YMEHHS
MCII0JIb30BATh PA3JIMYHbIE BHIPA3UTEIbHBIE CPEICTBA SI3bIKa MAaTEMAaTUKH — CJIOBECHBIE,
CUMBOJIMYECKHE, Tpaduueckrie, BHOCUT BKJIaJ B (GOPMUPOBAHKE MPEICTABIECHUN O POJIU
MaTEeMaTHUKH B Pa3BUTUU ITUBUIIU3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax M3ydaercs ydeOHbI Kypc «Anredpay,
KOTOpPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pasfeisl cojepxkanus: «Yucna u
BBIUUCIICHUS», «AJTeOpanvecKkue BBIPAXKEHUS», «YPaBHEHUS ¢ HEPABEHCTBAY,
«DYHKIUW.

OO6miee 4YKMCIIO YacoB, PEKOMEHIOBAHHBIX IS M3y4YEHUs Y4YeOHOTro Kypca
«Anrebpay», — 306 gacoB: B 7 kiacce — 102 yaca (3 yaca B Henenw), B 8 kimacce — 102
yaca (3 yaca B Hezieno), B 9 kiacce — 102 gaca (3 yaca B HEJIEIO).

COAEPKAHUE OBYUEHUA

7 KITACC Yuciia 1 BBIYMCJICHUSA

JpoOu 0OBIKHOBEHHBIE U AECSITUYHBIE, IEPEX0] OT OJAHON (POpPMBI 3anIUCH IpoOeEil
K apyrou. llonsTHe panMOHAIBHOrO 4YHWCA, 3alUCh, CPAaBHEHUE, YIOPSAAOYMBAHUE
palMoHaNbHBIX uHnceld. ApupMeTHYEeCKHe JEWUCTBUS C palUMOHAJIbHBIMU YHCIIAMU.
Pemenue 3a1a4 U3 peaibHOM NIPAKTUKHU HA YaCTH, HAa IPOOU.
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CreneHb C HaTypajlbHBIM [IOKa3aTeleM: ONpeleleHue, mpeoOpa3oBaHue
BBIPQXKEHMII HAa OCHOBE OIpEAENeHUs, 3aluch OonpmMX uuces. I[IpoueHTsl, 3amuch
MPOLIEHTOB B BHJE IpoOM U ApoOH B BHUAE MPOLEHTOB. Tpu OCHOBHBIE 3aJlayd Ha
IIPOLICHTHI, PELIEHUE 3a]1a4 U3 PEAJIbHON IPAKTUKH.

[IpumMeHeHne MPU3HAKOB JECITMMOCTH, Pa3JIOKEHUE HA MHOXXHUTENIM HATypaJlbHbBIX
quce.

PeanbpHble 3aBUCHUMOCTH, B TOM YHUCJIE NpsAMasi U 00paTHasi NpONOPLHUOHATBHOCTH.
Auiredpanyeckue BbIpaKeHHUs

[IepemeHHBIE, YKMCIOBOE 3HAYCHHE BBIPAXKECHUS C NEPEeMEHHOU. JlomycTrumeblie
3HaUeHUsA nNepeMeHHbIX. [IpencTaBieHHe 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BHJE
dbopmynbl. Beruucnenuss no ¢opmynam. IIpeoOpazoBaHne OyKBEHHBIX BBIPAXKEHUH,
TOKJICCTBEHHO PaBHbBIC BBIPAXKEHHUS, MpaBUiia MpeoOpa3oBaHuUsl CyMM U MPOU3BEICHUH,
MpaBuiia pacKpbITUSI CKOOOK U MPUBENICHUS MTOJOOHBIX ClIaraeéMbIX.

CBoliCTBa CTENEHU C HATYyPaJIbHBIM OKA3aTEJIEM.

Opnounensl U MHorowieHbl. CreneHb MHorouwieHa. ClioKeHUE, BbIYUTAHHE,
YMHOKE€HHE MHOTIO4YwIeHOB. DOpMyJibl COKPAIIEHHOIO YMHOXKEHHUS: KBaJApaT CyMMBbI U
KBaapar pazHoctu. Popmysna pa3HOCTH KBaaAparoB. Pas3noxkeHue MHOIOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUEe, KOpEHb YpaBHEHHUsA, IMpaBWia MpeoOpa3oBaHUsl  ypaBHEHMS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JluHeniHOEe ypaBHEHHME C OJHOW [IEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
YPaBHEHMS, PEIICHHUE JMHEWHBIX ypaBHEHMU. COCTaBIEHHE YPAaBHEHUU IO YCJIOBHIO
3amaun. Pemenue TeKCTOBBIX 3a/1a4 € IOMOIIBIO YPAaBHEHUN.

JluneliHoe ypaBHEHHE C JABYMs IepeMeHHbIMH M ero rpadux. Cucrema IBYX
JMHEWHBIX YpaBHEHHM C AByMs MepeMeHHbIMU. Perienne cucreM ypaBHEHHI CIOCOO0OM
IIOACTAaHOBKH. [IpMeps! pelennst TEKCTOBBIX 3a/1a4 ¢ IIOMOIIBIO CUCTEM YPABHEHUM.

DyHKUNHA

Koopannata Toukn Ha mnpsamoil. YucnoBele NpoMexyTku. PaccrosHue Mexay
JBYMS TOUYKAMU KOOPJIAUHATHOM MPAMOM.

[IpsimoyrofibHast cucteMa kKoopauHat, ocu Ox u Oy. AGcuucca U opJiIMHaTa TOYKH
Ha KOOpAWHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (popmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTelt. [lonarue gynkiuu. 'padux dynkuuu. CBoiicTBa
bynkuuii. Jluneitnas gyukmus, e€ rpadpuk. I'padux dynkuuu y = |x|. ['paduueckoe
pELICHUE JTUHEVUHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUH.
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8 KITACC Yuciia 1 BHIYMCICHUA

KBaapatHblil kopeHb u3 yncia. [lonsatue 006 uppanmoHaibHOM yucie. JleciTuuHbie
OpUOIMKEHUsT HUppalMOHAIbHBIX unced. CBOHCTBA apU(PMETHUECKUX KBaJApPAaTHBIX
KOpHEH M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAXKEHUM U BHIYUCIICHUSIM.
JIeCTBUTEIIbHBIC YHUCIIA.

Crenens ¢ 1eIbIM TIOKazaTesneM U e€ cBoricTBa. CTaHaapTHAS 3aMKCh YKCIA.

AuredpanvyecKue BbIpaKeHUA

KBagpaTHblil TpEXusieH, pa3noKeHUue KBapaTHOrO TPEXUJIEHA Ha MHOKUTEIIH.

AnrebOpaundeckas Apoos. OCHOBHOE CBOMCTBO anreOpandeckoit npodu. CroxeHue,
BBIUMTAHUE, YMHOXEHME, JieJeHHe anreopamdyeckux apoOell. PaumoHnanbHble
BBIpAKEHUS U UX MTPEe0oOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatnoe ypaBHeHue, (opmysia KOpHEH KBaJIpaTHOTO ypaBHEHHA. Teopema
Buera. Pemienue ypaBHeHUH, CBOASAIIMXCS K JIMHEWHBIM U KBajapatHbIM. [Ipocrenmue
IpOOHO-pallMOHANIbHBIE YPABHEHHS.

['paduueckass wHTEpIIpeTaIlusi YpaBHEHUM C JABYMS TEPEMEHHBIMH U CHCTEM
JUHEWHBIX YpaBHEHWH C JByMs IepeMeHHbIMU. [Ipumepsl pelieHus cucrtem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 3aJ1au aareOpandecKuM CrocoooMm.

UucnoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOM NEPEMEHHOM.
PaBHOCMIBHOCTE HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTeEMBI
JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKUNHA

[Tonsitue ¢ynkuuu. OONacTh OMpeerIeHUs U MHOXKECTBO 3HAYEHUN (DYHKIIMH.
CriocoObl 3aanus QyHKIIHIA.

I'padux pynkuuu. Urenune cBoicTB pyHkuu no e€ rpaduky. [Ipumepsl rpadukon
GYHKIHMHI, OTpaaromux peajbHble POIECCHI.

@OyHKIMK, ONHMCHIBAOIIME MPSAMYH0 W OOpaTHYH  IPONOPLUOHAIBHBIC
3aBUCUMOCTH, UX Tpaduku. DyHKIUU y Xy =x,y=Jxy =|x|. I'paduyeckoe
pelIEHUE YPAaBHEHUM U CUCTEM YPABHECHUU.

9 KJTACC Yuciia 1 BBIYMCJICHUSA

PanmonanpHble 4Mcla, WPpPAlUOHAIBHBIE YHCIA, KOHEYHbIE M OECKOHEUHBIE
JecITUYHbIE TPoOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, IEUCTBUTENbHBIE YHCIIa KaK
OECKOHEUHbIE JECATHYHbIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YMCEII U KOOPAUHATHOW MPSIMOM.

CpaBHEHUE  JIEMCTBHUTENBHBIX  YHCEN, apuMeTHdyecKkue AeHCTBUSA Cc
NEHUCTBUTENBHBIMU YUCIAMU.
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Pa3mepbl OOBEKTOB OKpYXKAIOIIETO0 MHpPA, JUIMTEIBHOCTH IPOIECCOB B
OKPY’KarOIEM MHUpE.

[TpubnnxEHHOe 3HAYEHHE BEJIWYMHBI, TOYHOCTh NpuOIKeHus. OKpyriieHue
gyucen. [Ipuknaka u oneHka pe3yJbTaToB BEIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemenne ypaBHEHNM, CBOASIIMXCS K JIUHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHHM, CBOASIIMXCA K KBAaJAPATHBIM.
bukBagpaTtHoe ypaBHeHue. [lpumepbl pelIeHHUsT ypaBHEHUHW TPEThEUM M YETBEPTOU
CTEIIEHEW Pa3JIOKEHUEM Ha MHOXKHUTEIH.

Pemenue npoOHO-pallMOHANbHBIX YypaBHEHUW. PellleHne TEKCTOBBIX —3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHue C JByMs IE€peMEHHbIMU M ero rpaduk. Pemenue cucrem aByX
JIMHEMHBIX YpPAaBHEHUU C JBYyMs NEPEMEHHbIMU. PemieHune cucreM IBYX ypaBHEHHUI,
OJIHO M3 KOTOPBIX JIMHEWHOe, a JApyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHNU C IBYMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckum CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM IIepeMEeHHOW. PemeHnne cucrem
JIMHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHOM. KBanpaTHbie HepaBeHcTBa. ['paduueckast
MHTEpIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU.

DOyHKUINHA
KBaapatnunass Qyskmus, e€ rpaduk u cBoiicTBa. I[lapabona, KoOpaWHATHI
BEPIIMHBI 1TapadO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

*
Cpaduku  dymeunit: 7 Rx, y= kx+b y=_,y= x3,y = Vx, y=|x|

U UX CBOWMCTBA.

Yucsi0BbIE MOCIEI0BATEILHOCTH U IPOrPecCUm

[loHATHE YHCIOBOM  MOCIEOOBATEIBHOCTH. 3aJaHUE IOCIEI0BATEIBHOCTH
peKyppeHTHOM dhopmyIioit u popmyIioit n-ro uieHa.

Apudmernueckass U TreoMmerpuyeckas mnporpeccud. DopMmyibl n-TO  4jeHa
apu(PMETUUECKON U T€OMETPUUECKON MPOTrPECCUil, CyMMbI IEPBBIX 71 YJICHOB.

N300pakeHne WieHOB apu(pMETUIECKON U T€OMETPUYECKON MPOTPECCUil TOUKAMHU
Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHHBIM M SKCHOHEHUMANbHBIA pocT. CloxKHBIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATDBI
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[IpenMeTHble pe3ynbTaThl OCBOCHMS MPOrpaMMbl YU4E€OHOTO Kypca K KOHILY
oOyuenus B 7 kiaacce: Unucjia u BbIYMCIEeHUS

BrInoaHsATh, coueTast yCTHbIE U MUChbMEHHbBIC MPUEMBI, apU(PMETUUCCKUE ICUCTBUS
C pallMOHATBHBIMU YUCJIAMHU.

HaxomuTe 3HaYeHUST YUCIOBBIX BBIPAKECHUH, TPUMEHSATH Pa3HOOOPA3HBIE CIIOCOOBI
1 IpUEMBI BBIUMCIICHUS 3HAUEHUN JAPOOHBIX BBIPAKEHUMN, COJIEPKANTUX OOBIKHOBEHHBIC
U JIECATUYHBIE JPOOHU.

[lepexoauTs OT omHOW (OPMBI 3amUCH 4YHUCEN K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIp0Ob B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUUHYIO APOOB).

CpaBHUBATH U YIIOPSIOUYUBATH PALIUOHAIIBHBIC YUCIIA.

OKpyIJISITh YCIa.

BBINONHATh NPUKUAKY W OLEHKY pE3yJbTaTa BBIUMCICHUM, OLEHKY 3HAYCHHM
YUCJIOBBIX BBIPAKCHUI. BBINOMHATH AEUCTBUS CO CTEMNEHSIMU C HaTypaJbHBIMU
MOKA3aTEISIMH.

[IpuMeHTh TPU3HAKK JCIIMUMOCTH, PA3JI0KEHHUE HAa MHOXXUTEIU HATypabHBIX
qucen.

Pemiath npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOLIEHUEM BEJIUYMH,
MPONOPLHOHAIBHOCThIO BEJIMYUH, IPOLIEHTaAMU, UHTEPIPETUPOBATH
pe3yJbTaThl pEIeHUs 3a/1a4 ¢ YYETOM OTPaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AnredpanvyecKue BbIPpaKEeHUA

Hcnonp3oBaTh anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJHUKY, IPUMEHATh €€ B
IIPOLIECCE OCBOEHUS Y4EOHOT0 MaTepuaia.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPQKECHUH TPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHaTe mpeoOpa3oBaHUs IIEIOTO BBIPAKEHHS B MHOTOUWICH NPUBEICHHEM
MOJIOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BBINOTHATE YMHOKEHUE OJAHOWIEHA HA MHOTOUYWIEH U MHOTOWIEHA Ha MHOTOUJIEH,
NPUMEHATH (POPMYJIBI KBapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1ecTBIIATh Pa3l0KEHHE MHOIOYIEHOB HA MHOXKHUTENH C IIOMOILBIO BEIHECEHUS
3a CKOOKHM OOIIIEr0 MHOXKHUTEJIS, TPYIIITUPOBKH CIIaraeMbIX, IpUMEHEHus: (opMyI1
COKPAILLIEHHOI'O YMHOXEHHS.

[TpumensaTes nmpeoOpa3oBaHKs MHOTOYJIEHOB JUIS PEIICHMS PAa3IMYHBbIX 3aJad U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON TPAKTUKH.

HMcnonp3oBaTh CBOWMCTBA CTENEHEH C HAaTypaJbHBIMH IIOKA3aTCIISIMU JJIsL

peoOpa3oBaHUsl BEIPAKCHUN. Y paBHEHUs] 1 HEPABEHCTBA
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Pemlate nuHElHBIE YypaBHEHHs C OJHOW NIEPEMEHHOW, NPUMEHSAS IPaBUIIA
repexoza OT MCXOJHOTO ypPaBHEHUS K PaBHOCWIBHOMY eMy. lIpoBepsTs, sBisieTcs au
YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHaTs rpaduueckre METOAbl MPU PEIICHUH JHUHEWHBIX YpaBHEHHM M HUX
CUCTEM.

[TonOupaTe npuMepsl Map 4Kcel, SBISIOMUXCS PEeIIEHUEM JIMHEHHOTO0 ypaBHEHUs
C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHUS C JBYMs
NEPEMEHHBIMMU, MOJIb3YSACh IPaPUKOM, IPUBOJUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucteMbl IBYX JMHEHHBIX YPaBHEHUW C JABYMs IIEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocTaBisaTh U pelmarh JIMHEWHOE YPaBHEHUE WIM CUCTEMY JIMHEHWHBIX YpaBHEHUMN
[0 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
ITOJTyYEHHBIN PE3YJIbTAT.

DOyHKUNHA

N300pakath Ha KOOPAMHATHON MIPSIMOM TOYKH, COOTBETCTBYIOIINE 33 1aHHBIM
KOOpAWHATaM, JTy4d, OTPE3KH, UHTEPBAJIbI, 3alUCHIBATh YUCIOBBIC POMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTtmeyaTh B KOOPAMHATHOW IUIOCKOCTM TOYKM [0 3aJaHHBIM KOOpAMHATaM,
cTpouTh Tpaduky THHEHHBIX GyHKIUNA. CTpouTh rpaduk PyHKIUU ¥ = |x|.

OnuceIBaTh C MOMOUIBIO0 (DYHKITNI U3BECTHBIE 3aBUCUMOCTH MEK/Ty BEJIMUMHAMM:
CKOPOCTb, BpEMsl, PACCTOSIHHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTh, MPOU3BOAUTEILHOCTD,
BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHre QyHKIMY 110 3HAYEHHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cnocoO0 MNpPeACTaBIEHUS M aHainu3a uH(popMaIuy,
M3BJICKaTh U WMHTEPHPETUPOBATH MH(MOPMAIUIO U3 TPaDUKOB PEATbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenmeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl YueOHOro Kypca K KOHILY
oOyueHus B 8 kiacce:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HaYalbHBIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YUCE
JUIsL CPaBHEHMS, OKPYTJICHHS W BBIUYMCICHUM, H300pakaTh JEHCTBUTEJbHBIE YHCIA
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

[IpuMensTh TOHSATHE apU(METUUYECKOTO  KBAJApaTHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHHU, HCIOJIb3ysl MpPU HEOOXOJUMOCTU KaJbKYJISTOpP, BBINOJIHATH
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npeoOpa3oBaHusl BRIPAKECHUM, COJEpKaIIUX KBaJpaTHbIE KOPHHU, MCIOJIb3Ysl CBOMCTBA
KOpPHEHU.
Hcrnonb30BaTh 3aTUCH OOJIBIIUX U MAJIBIX YKCET C MOMOIIBIO IECATUYHBIX JIpoOei

u creneHert uncia 10. AnredOpanyeckue BbIpaKeHUs

HpI/IMCHﬂTB IIOHATHUC CTCIICHHU C L CJIBIM ITOKA3aTCJIIEM, BBITIOJIHATDH HpeO6p330BaHI/I$I
BBIpa}KeHHﬁ, COACPpKaAMMUX CTCIICHU C LCJIBIM ITOKA3aTCJIICM.

BBINOTHATE TOXKIECTBEHHbIE MPEOOPa30BaHUS PALMOHAIBHBIX BBIPDAKEHUH Ha
OCHOBE MMPaBUJI ICUCTBUI HaJ MHOTOUYIEHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXWICH HA MHOKHUTEIIH.

[TpumensTe mpeoOpa3oBaHUsS BBIPAKCHUH I PEHICHHS Pa3IMYHBIX 3a1ad U3
MAaTEMAaTUKH, CMEXKHBIX [IPEJIMETOB, U3 PEATILHOU MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemlate 5MHENHBIE, KBAaJpaTHBIE YPaBHEHHMS W pPalMOHAJIbHBIE YpPAaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHI C IByMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUU U CUCTEM YpPAaBHEHUW, B TOM
quclie C NPUMEHEHHEM TIpaduuecKuX NpeACTaBICHUN (yCTaHABIMBATh, HMEET JH
ypaBHEHUE WM CUCTEMA YPAaBHEHUHN PEILICHUs, €CIIU UMEET, TO CKOJIBbKO, U MPOYEe).

[lepexoauTh OT CIOBECHOW (POPMYIHMPOBKH 3a7a4d K €€ alreOpandeckor MOAeNn
C IOMOIIIBIO COCTABJICHUSI YPABHEHUS WJIM CUCTEMBI YPABHEHHM, UHTEPIIPETUPOBATh B
COOTBETCTBHM C KOHTEKCTOM 3a/J1a4¥ ITOJIyYEHHBIN PE3YJIbTAT.

[IpuMeHATh, CBOMCTBA YHWCIOBBIX HEPABEHCTB JIsl CPABHEHHMS, OLICHKH, pEIIaTh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHON M HMX CHUCTEMBI, JaBaTh I'paUUecKyro
WJUTIOCTPAIMIO0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonuMaTh W HCHOJB30BaTh (DYHKIMOHAJIBHBIE TOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAYCHMsI), OMNPEACNATh 3HAUYeHWE (YHKIUU 10 3HAYCHHUIO
apryMeHTa, ompenenarh cBodcTBa (yHkimu mno e€ rpaduxy. Crpouth rpaduku

AJIIEeMEHTApPHBIX (PYHKIMI BUAA:
*
y=-,y=x%y=xy=+x y=|[x|

/]
X

o e€ rpaduxy.

, OMKMCBIBATH CBOMCTBA YNCIOBOW (PYHKIIMU

[IpenmeTHBIE peE3yJabTaThl OCBOSHUS MPOrPaMMbl Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

Yucjaa v BLIYUCJICHUSA
CpaBHUBATH U YHOPSAOUYNBATH PAIMOHAJIBHBIE U UPPALlMOHAIBHBIE YUCTIA.
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Boinonusate apudmeTnyeckue AEUCTBUS C palMOHAIBHBIMU YHCJIAMH, COYeTas
YCTHBIE U TIMCHbMEHHBIE TMPUEMBI, BBIMOIHATH BBIUMCICHUS C HWPPaAllMOHAIBHBIMU
YHUCIIaMH.

Haxonute 3HaueHUs CTENEHEW C LEIbIMH IOKAa3aTeIsIMU M KOPHEW, BBIYUCIATH
3HAYEHMS YUCIJIOBBIX BBIPAKECHUM.

OKpyriaTh  JI€UCTBUTEIBHBIE YHWCIA, BBINOJHATH NPUKUAKY  pPeE3yJbTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHus U HEPABEHCTBA

Pemrars nuHEHHBIE M KBaJpaTHBIC YPAaBHEHUS, YPAaBHEHUS, CBOIALIMECS K HHUM,
pocTeNIIne APOOHO-PAllMOHAIBHBIE YPABHEHHS.

Pemats cuctempl IBYX JIMHEHHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SABIISETCS JIMHEUHBIM.

PemaTe TekcTOBBIE 3a/1ayu alnreOpandyeckuM CrocoOOM C MOMOILIBIO COCTABIICHUS
YPaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

[IpoBONUTE MPOCTEUIINE MCCIENOBAHNUS YPABHEHUN U CUCTEM yPaBHEHUW, B TOM
qyuciie ¢ NpUMEHEHHEM TrpaduyecKux NpeacTaBlieHuid (ycTaHaBIMBaTb, UMEET JIU
YpaBHEHUE WIH CUCTEMA YPABHEHUH PEIIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

PemaTp nuHeliHbIe HEPAaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, M300pakaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMChIBATh PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemate cucreMsl JIMHEWMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIKOYAIOLIKE
KBa/IpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YHCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3INYHBIX 33/1a4.

DyHKUNH
Pacmnio3naBats GYHKIMM ~ U3YYEHHBIX BHUJIOB. Iloka3biBaTh
CXEMaTUYECKHU PACIOJIOKEHUE Ha KOOPJIMHATHOM INTIOCKOCTH rpaduKoB (DYHKITUN BUAA:

_ _* _ 2 _ .3 _ _
y= fxy=Ax+b y=_,y=ax?+bx+c, y=x° y=Vx y=|x|

3aBUCUMOCTH OT 3HaY€HUH KO3 (HUIMEHTOB, OUCHIBATh CBOMCTBA ()YHKLIUM.

Crpoutrb u wu300paxkaTh CXeMaTUYeCKU TpaduKu KBaAPATHUHBIX (YHKIIHA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 110 UX TpaduKaM.

Pacno3HaBaTh KBaIpaTWuHyr QYHKIUIO 10 (GopMylse, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOMN KU3HU, (PU3UKHU, TEOMETPHUHU.

YucaoBblie MOCJI€10BATEILHOCTH M MPOTPeCcCHH

Pacrio3HaBaTh apuMeTHUECKYI0 U TEOMETPUYECKYI0 MPOrpecCUd NP pa3HbIX
crioco0ax 3aJaHusl.

BbIMOAHATH  BBIUMCICHHUS C  HCMHOJb30BaHWeM  GoOpMyll  N-r0  4YJIeHa
apu(PMETUIECKON 1 T€OMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.
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N300paxkath uaeHbI MOCJIEI0BATEILHOCTH TOUKAMU Ha KOOPAUHATHOM MJIOCKOCTH.

Pemiate 3amaun, CBsI3aHHBIE C YHCJIOBBIMH IOCJIEOBATEILHOCTSAMH, B TOM 4YHCIIE
3alayl W3 peaTbHOM JKW3HM (C WCIHOJB30BAHHEM KAJIBKYyJIATOpa, IU(POBBIX
TEXHOJIOTHUH).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumenoBanue paszuena KoanuecTBO OcHOBHOE OCHOBHBIG BUABI ACATCIBbHOCTHU o6yan01uch>1
(Tembl) Kypca 4acoB coJiep>KaHue
Ywnciia v BEIYMCIIEHAS. 25 IloasaTne
CucreMaTu3upoBaTH U 000ramaTh 3HAaHUsA 00
PanimoHanbHbIC YMClia PAMOHAIIBHOTO
OOBIKHOBEHHBIX U JICCATUYHBIX IPOOSIX.
YHCJIa.
Apubmernueckie CpaBHUBaTh U YNOPSA0YMBATH APOOH, MpeoOpa30BhIBAs

JIEUCTBUA C
palMOHAIbHBIMU
yucinamu. CpaBHEHHE,
YIIOPSII0YMBAHUE

panrOHAJIbHBIX YHUCCII.

Crenienn ¢
HaTypaJbHbIM
IIOKa3aTeJIEM.
Pemenne ocHOBHBIX
3a/1a4 Ha Jpoou,
MPOILIEHTHI U3
peaNbHOUN IPAKTUKU.
[IpusHaku
JICITUMOCTH,
pasyioKeHus Ha
MHOKUTEIIH
HaTypaJIbHBIX YUCET.

IPY HEOOXOUMOCTH JIECATUYHBIE 1pOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JCCATUYHbBIC, B YACTHOCTU B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHATH pa3HooOpa3HbIe CIOCOObI U MPUEMBI
BbIYMCJICHUS 3HAYEHUI JPOOHBIX BbIPAKEHHUH,
coJiepKalnx 0OObIKHOBEHHBIE U IECSITHUHBIE IPOOHU:
3aMEHATh MPHU HEOOXOAUMOCTH ACCATUYHYIO IPOOH
OOBIKHOBEHHOH M OOBIKHOBEHHYIO JIECATUIHOM, TPUBOAUTH
BbIpa)KE€HUE K opMe, Haubosee y1I00HO! /ISl BRIYMCICHUH,
peoOpa3oBBIBATH APOOHBIC BEIPAKCHUSI HA YMHOKCHHE
JIeJICHUE JECATUUHBIX APOOeH K IEUCTBUSAM C LIEJIBIMU
YUCJIAMH.

IIpuBOAMTH YHCI0BbIe H OYKBEHHbIC IPUMEPbI CTEIICHU C

HATypaJbHBIM IMOKa3aTeIeM, OOBICHSSI 3HAUCHUS] OCHOBAHUS
CTEIECHH U MOKa3aTelisl CTENEHU, HAXOAUTh 3HAYCHHUS
creneHel Buaa a” (a — aoboe palmoHalIbHOE YUCIIO, 1 —
HATypaJbHOE YUCJIO).
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PeanbHbIe
3aBucuUMOCTH. [Ipsmas
u oOpaTHas
MPONOPUHUOHAIIBHOCTH

IMonnMaTh CMBICT 3aMUCH OOJBIIUX YHCEN C IOMOIIBIO
JECSITHUHBIX Ipo0el u creneHelt yncia 10, npuMeHsITh X
B PEATHHBIX CUTYAIIHSIX.

IIpumMeHATH IPU3HAKYU AETUMOCTH, PA3JIOKEHHUS Ha
MHOXXHUTEIIA HATypaJTbHBIX YUCE.

PemaTh 3aaum Ha YacTH, IPOLICHTHI, PONIOPIIUU, Ha
HaXOXJIeHUE ApoOH (MIPOILIEHTA) OT BEJIMUYUHBI U

BEJIMYMHBI 110 €€ ApoOu (TIPOLICHTY), Ipodu
(porieHTa), KOTOPBIA COCTABISET OJHA BETUYMHA OT

IPYTOH.

IIpuBoauTs, pa3douparb, OLEHUBATH PA3JTUYHBIC PELICHHUS,
3aIIMCH PEUICHUN TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh U 00BSICHATB, ONUPASICh HA ONPEACIICHUS,
IPsIMO MPONOPLUMOHANBHBIE U 00PATHO MPOTOPIUOHATIBHBIE
3aBUCUMOCTH MEX]y BEIIMYMHAMHU; IPUBOAUTH IPUMeEPbI
ATUX 3aBUCUMOCTEH U3 PeaIbHOTO MHUPA, U3 IPYTUX YUCOHBIX
MIPEIMETOB.

Pemarth npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4l Ha JpoOH,
MIPOLICHTHI, MPSAMYIO U OOPATHYIO MPOTIOPIIMOHAIIBHOCTH,
MPOITOPLUUH
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AnreOpandeckue 27 ByKBCHHbIC OBaagerp aredpanyeckor TEPMUHOJIOTUEN U CUMBOJIMKOM,
BBIPAKEHUS BbIpAKEHN NPUMEHSIThH €€ B IIPOIIECCe OCBOCHUS YUeOHOTO MaTepuara.
' HaxoanTs 3HaueHMs1 OyKBEHHBIX BBIPAKCHUM MTPU
IlepemeHHbIE.
3aJJaHHBIX 3HAYECHUAX OYKB; BBITIOIHATH BEIUMCICHUS T10
Jlonmyctumeie
SHAYCHILS bopmynam. BeInoJHATE peoOpa3oBaHUs LIETIOTO
BBIP@XXEHHUSI B MHOTOWIEH MPUBEIECHUEM MOJOOHBIX
IEpPEMEHHBIX.
cllaraeMblX, PaCKpbITUEM CKOOOK. BBINOJIHATH YMHOXKEHUE
DopMyIbl.
OJIHOYJIEHA
IIpeo6paszoBaue Ha MHOTOWIEH U MHOTO4YIEHa Ha MHOTOYJICH, IPUMEHSATH
OYKBEHHBIX dbopMyIIbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.
BBIPKEHUI, OcymecTBJIATH Pa3I0KeHHE MHOTOYJICHOB HA MHOKHUTEIH
PacKpbITUE CKOOOK U MyTEM BBIHECEHHS 32 CKOOKU OOIIETO MHOKHUTEIIS,
IpUBEJICHUE npuMeHeHus1 (POPMYJIIbl Pa3HOCTU KBaJAPaTOB, GOPMYII
0TOOHBIX COKPAIIEHHOTO YMHOXKEHHS.

ciaraeMbix. CBoMcTBa
CTCIICHU C
HaTypajJbHbIM
MMOKa3aTeJIeM.
MHoro4jieHsbl.
Crnoxenue,
BBIYUTAHUE,
YMHOXEHUE
MHOTOYJICHOB.
Dopmyiisl
COKPAIIEHHOTO

I[IpumensaTs  npeoOpa3oBaHWE€  MHOTOWIEHOB A
pelIeHrs Pa3IUYHbIX 3a7a4 U3 MaTEMAaTHKU, CMEXKHBIX
MPEAMETOB, U3 PEAIbHOW MPAKTUKH.

3HAKOMMTBHCS ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH
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YMHOKEHUS.
Pa3noxenue
MHOTOYJICHOB Ha
MHOKHUTEIHN

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuia
npeobpa3oBaHus
yYpaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHHM.
JIunetHoOEe ypaBHEHUE

PemiaTe JIMHEHHOE YpaBHEHUE C OJHOM ITIEPEMEHHOM,
NMPUMEHAS MPABUJIA IIEPEXO0A OT UCXOJAHOTO YPABHEHHUS K
paBHOCWIBHOMY eMy Oosee npocTtoro Buaa. [IpoBepsars,
ABJISICTCS JIM KOHKPETHOE YHUCJIO KOPHEM YPABHEHHS.
IHon0upaTs npuMepbI Nap YUCEN, SIBISIOMIMNXCS PEIICHHEM
JIMHEMHOTO YPaBHEHHUS C JIBYMS IIEPEMEHHBIMMU.

C OJHOM MEPEMEHHOM,
pELIECHUE JTUHEUHBIX
ypaBHeHUM. Pemenue
3a/1a4 € MMOMOIIBIO
YPaBHCHUM.

JIuHenHoe ypaBHEHUE C
JIBYMs [IEPEMEHHBIMU U
ero rpadux. Cucrema
JIBYX JIMHEMHBIX
YPaBHEHUM C IBYyMs
IIEPEMEHHBIMU

CTpouTh B KOOPJAMHATHON TJIOCKOCTU TPaPUK JTMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMHU; MOJIb3YsICh TPAPUKOM,
NPUBOAUTHL IPUMeEPbI PELICHNS YPABHEHUS.

HaxoauTthb peuieHue CUCTEMBI IBYX JMHEUHBIX YPABHEHUH C
JIBYMs [IEPEMEHHBIMU.

CocTaBJsATh M pelmIaTh YPABHEHUE WUJIU CUCTEMY
YPaBHEHUH 110 YCIOBHIO 3aJ]a4H, HHTEPIIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOIy4YECHHBIN

pe3yJbTar
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KoopanHatel ¥ rpadukH.
OyHKIMH

24

Koopaunara Touku Ha
npsamou. Yucioselie
MIPOMEKYTKHU.
Paccrossaue mexny
JIBYMSI TOUKAMU
KOOPJAMHATHOU
MIPSIMOMU.
[IpssmoyrosbHas
CHUCTEMA KOOPJIMHAT Ha
IJI0CKOCTH. [Iprmepsl
rpaduKoB, 3aJaHHBIX
dbopmynamu.

H300paxkaTh Ha KOOPAVMHATHON NPSIMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPJAUHATAM, Jy4H, OTPE3KH,
MHTEPBaJIbl; 3aIUCHIBATh UX Ha aNreOpanuecKoM si3bIKe.
OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH I10
3aJJaHHBIM KOOpJMHATAaM; CTPOUTh I'pauKU HECIOKHBIX
3aBHCHUMOCTEH, 3alaHHbIX (POpMYJIaMH, B TOM YHCIIE C
NOMOIIBI0 IUPPOBBIX JTabopaTopuii. [IpuMeHATH, H3yYaTh
NpenMyuiecTBa,

HHTEPHPETUPOBATH rpadUUECKUiA CIIOCO0 MPEACTABICHUS U
aHanM3a pazHooOpa3HOM )KM3HEHHON MH(POPMALIMH.
OcBauBaTh noHATHE QYyHKIUH, OBJIA/I€BAThH
(YHKIIMOHATBHON TEPMUHOJIOTHEH.

Pacno3naBatsb jauHelHyio GyHKIUIO ¥ = kx + b,

Urenue rpadukon
peasbHbIX
3aBUCUMOCTEM.
[Tonstue pyHKUUM.
I'paduk pyskuun.
CroiicTBa PyHKIIHA.
JIuneitnas GyHKLIHS.
[Toctpoenue rpaduxa
JUHENHON QYyHKIUU.
I'paduk pynkunn
y=|x]|

ONMCBHIBATHL €€ CBOMCTBA B 3aBUCMMOCTH OT 3HAYCHUH
kKod(ppunineHToB k u b.

Crpouts rpaduku nuHeHHON PyHKIMU, QYHKIHUU V= | X |.
Hcnoan3oBath nu@poBbie pecypesbl A IOCTPOCHUS
rpadukoB HYHKIHMH 1 U3yYEHUS UX CBOMCTB.

HpI/IBOILI/ITI) IMPpUMCPHBI JIMHEHMHBIX 3aBUCUMOCTEH B PCAJIBHBIX
Imponeccax u sABJICHUAX
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[loBTOpEHME 1 00001ICHNE 6 [loBTOpEeHne BbiOupaTs, NPUMEHATH OLICHUBATH CIOCOo0BI
OCHOBHBIX TOHSTHI CpaBHEHMS  4MCEJl, BBIYUCICHUH, MpeoOpa3oBaHUM
M METOJI0B Kypca 7 BBIPQKCHUH, PELICHNUS YPABHEHU .
Knaccav, 00obIeHue OCyIIEeCTBJISATh CAMOKOHTPOJIb BBINIOJIHAEMBIX JEHCTBHN U
SHaHUHI CaMOINPOBEPKY Pe3yJIbTaTa BHIYMCICHHUH, TPE0Opa30BaHUI,
IIOCTPOCHUM.
Pemiath 3aga4uM U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS Ul pelIeHUs 3a1a4 U3 APYyTuX
IPEAMETOB.
Pemate TeKCTOBbIEC 3aJa4HM, CPaBHMBATb, BbIOHPATH
CIOCOOBbI PEIICHUS 3aauu
OBLIEE KOJIMYECTBO 102
YACOB IIO
[TPOI'PAMME
8 KUIACC
HanmeHoBaHue pasjgena  |[KoiuuecTBo OCHOBHOE OCHOBHBIE BU/IbI I€ATEIBHOCTH 00YyUaIOLINXCSA
(Temnl) Kypca JacoB coAepKaHUe
UYuciia 1 BEIYHMCIICHUS. 15 KBaapaTHbIil KOPEHb @opMyTHPOBATH ONpPeAeIeHHe KBAAPAaTHOIO KOPHS U3

KBanparneie kopHU

u3 yncna. [lonsrue
00 upparoHaIbHOM
grcie. JlecaTnaabie
PUOJIMKCHUS
UppaIoHaTbHBIX

yucia, apupMeTUIeCKOro KBapaTHOTO KOPHSI.
IIpuMeHSTHL Onepalyio U3BJICUCHUS KBAAPATHOTO KOPHS
13 YKCIIa, MCTOJIB3YS [IPU HEOOXOIUMOCTH
KAJIbKYJATOP. OnleHnBAaTh KBA/IPATHBIC KOPHU LIEJTBIMU

YucJIaMH1 U AC€CATUYHBIMHA IIpO6$IMI/I.
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YHCel.
JleficTBUTEIIbHBIE
yucna. CpaBHEHHE
JIEUCTBUTEIILHBIX
YHCel.

VpaBHeHUE BHIA X
=a.

CBoiicTBa
apu(pMETUIECKUX

KBaJPATHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKCHUH,
coJiepKaIlux
KBaJIpaTHBIC KOPHU

CpaBHuBaTh M YHOPAA0YMBATH PAlMOHAIBHBIE U
UPPaLUOHAIBHBIE YUCIIA, 3AIIUCAHHBIE C TIOMOILBIO
KBaJpaTHBIX KOPHEW.

MccaenoBars ypaBHEHME X° = g, HaXOOWTh TOYHBIE U
npuOIMAKEHHBIE KOPHU TIpH a > 0.

HccaenoBarh ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE KCIIEPUMEHTBI C UCIOJBb30BAHUEM KaJIbKYJIATOPA
(kommbIOTEPA).

Jloka3pIBaTh CBOMCTBA apU(PMETUUECKUX KBAJIPATHBIX
KOpHEW; MPUMEHSTh UX ISl IPeoOpa30oBaHusl BhIPAKESHUIM.
BoInosHATH Npeodpa3oBaHus BbIPAKEHUN,

COZIEpIKaIMX KBaJpaTHble KOPHU. BeIpaxaTh NepeMEHHbIE
U3 FEOMETpUYECKUX U Ppuznueckux Gopmyi. BeraucasaTs
3HAYEeHHS BBIPAKEHUM, COAEPIKAINX KBAIPATHBIE KOPHHU,
UCIIOJIb3Ysl IPU HEOOXOAUMOCTH KAJIbKYJIATOP.

Hcnoan3oBarhb B X0J4€ pCIICHUA 3a1a4 3JICMCHTAPHBIC
MMpCaACTABJICHUSA, CBA3AHHBIC C HpI/I6JII/I}KéHHBIMI/I 3HAa4YCHUAMU
BCIINYHH.

3HAKOMMTBHCS ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH
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Yucia W BBIYUCIICHUS.
CreneHs ¢ 1eabIM

CrelneHs ¢ LeIbIM
[I0Ka3aTeJIEM.
CrangapTHas 3anuch

@opmyTHpPOBATH ONpejieIeHre CTEIECHU C IIeJIbIM
MIOKAa3aTeJIEM.

[M0Ka3aTeIeM IIpeacraBasTh 3anMchb OOJIBIINX U MAJIBIX YHCETT B
aucna. crangaptHOM Bue. CpaBHMBATD YKCIIA ¥ BEIUYMHEL
Pa3mMepsb1 00beKkTOB
P 3alMCaHHbIE C UCIIOIb30BaHuEM creneHu 10.
OKPY Karollero Mupa
HUcnonb30BaTh 3alIMCh YKCEI B CTAHIAPTHOM BHJIE
(OT IIEMEHTAapHBIX
JUJISl BBIpaKEHUSI pa3MePOB OOBEKTOB, JJIUTEIHBHOCTH
4acTUl| J0
KOCMITIECKIIX IIPOLIECCOB B OKPYIKAIOLIEM MHUPE.
0OBLEKTOB), DopMyJIMPOBATH, 3aAIIMCHIBATH B CUMBOJIHYECKOM
JUTUTEIIBHOCTD (¢opme 1 HWILTIOCTPUPOBATH IPUMEPAMU CBOMCTBA
MPOLIECCOB B CTEIIEHU C LIEJIBIM [IOKA3aTeJIEM.
OKpPYXKaroIleM MUpE. IIpuMeHSITH CBOMCTBA CTEIICHU TSI IPeOOpa3OBaHUs
CBoiicTBa CTENEHU C BBIPAKECHUM, COJICPHKAIINX CTEIICHU C IIETIbIM
L[€JIBIM ITI0Ka3aTEeIEM rokasaresieM. BoIoJHATH JeHCTBUSA C YUCIIAMU,
3aMMCaHHBIMU B CTaHAAPTHOM BHUJE (YMHOXKEHHUE,
JICJICHUE, BO3BEJICHUE B CTEIICHD)
Anrebpanyeckue KBanpaTHblit Pacno3HaBaTh KBaJpaTHbBIN TPEXUJICH, YCTAHABIINBATD
BhIpaKCHUS. KBanpaTHbIii TPEXUJIECH. BO3MOXKHOCTb €T'0 pa3JIOKCHHUS Ha MHOXKHUTECIIH.
TPEXUICH Pasnoxenue PackiaabiBaTh HA MHOKMTEJIM KBAJAPATHBIN TPEXWICH
KBa/IpaTHOr'o C HEOTPULIATEIBHBIM JUCKPUMUHAHTOM

TpEXWICHA Ha
MHOUTEIN
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AnreOpandeckue
BBIPAKCHHUSL.

AnreOpandeckas Jpoob

15

AnreOpandeckas
npooOsb. JlomycTumbie
3HAYCHMUS
NEPEeMEHHBIX,
BXOJISIINX B
anredpanveckue
BBIPKCHHUSI.
OCHOBHOE CBOMCTBO
anreOpanyecKoiu
npobu. CokparieHue
npo0eii. CioxeHue,
BEIYUTAHUE,
YMHOXKECHHE U
JICJICHNE
anredpandecKux
npobeii.
[Ipeo6pazoBanue
BBIPAKCHUH,

coJiep KaIImx
anreOpanyeckue
Ipodu

3anuceiBaTh anredOpanyeckue BoipaxxeHus. Haxogurb
001acTh OoNnpeeeHus] palliOHATILHOTO BBIPAKEHUS.
BbINOJIHATH YKCIOBbBIE MOJCTAHOBKH U BBIYHCIATH
3HaY€Hue JpoOH, B TOM YHUCIIE C MOMOIIbIO KaJbKYJISATOpPA.
@opMyTHPOBATH OCHOBHOE CBOMCTBO allreOpanyeckoin
IpoOU 1 MPUMEHSITh €T0 /IS TpeoOpa3oBaHusl TPOOEH.
BoInosHATH aeiicTBHS ¢ anredpandecKuMu ApoosiMu.
[IpumensTh mpeoOpa3oBaHus BbIPAKEHUH 17151 PEeILICHUS
3a/iay. BelpaxkaThb nepemMeHHble U3 Gopmyi (HpU3nYECKux,
reOMETPUYECKHUX, ONUCHIBAIOIINX OBITOBBIE CUTYaALlUN)
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YpaBHEHHS U HEPABEHCTBA.

KBaapatHbie ypaBHEHUS

15

KBanpartnoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE YPaBHEHHUE.
dopmyiia KOpHEN
KBaJpAaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHui,
CBOJSIINXCS K
KBaJPATHBIM.
[Ipocrenmmue
IpOOHOpaIMOHATLHBIE
YpaBHEHHS.

Pemienne TekcTOBBIX
3aa4 C TOMOUIBIO
KBaJIPaTHBIX
ypaBHEHUI

Pacno3HaBaTh KBaJpaTHbIC YPaBHEHHS.
3anucbiBaTh (POPMYJLY KOPHEN KBAIPATHOTO YPABHEHUS;

peliaTh KBAJIPATHbIE YPABHEHUS — MOJIHBIE U HETIOJHEIE.
IIpoBoauTh NpocTelIne UCCACAOBAHUA KBAIPATHBIX
YpaBHEHHUM.

Pemiats ypaBHeHUs1, CBOIAIIMECS K KBAIPATHBIM, C
MTOMOIIIBIO MPeoOpa30BaHUM U 3aMEHOM IEPEMEHHOM.
Habawoaath u aHAJIU3UPOBATH CBSI3b MEXKIY KOPHIMU

1 K03 PUIIMEeHTaMH KBAaJIpaTHOTO YPaBHEHUS.
dopmyaupoBaTh TeopeMy Buera, a Takxke oOpaTHYIO
TEOpEMY, IPUMEHSITh 3TU TEOPEMBI JIJIsI PEIICHUS

3a/1a4.

PemaTh TekcTOBBIE 3a]aUM AITEOPAUYECKUM CIIOCOOOM:
MEePEXOAUTH OT CJIOBECHOM (POPMYIUPOBKH YCIOBHS 3aa4H
K anreOpandecKoil MoJIeu MyTEéM COCTaBJICHUSI YPABHECHHS;
pelIaTh COCTABIEHHOE YPABHEHNE; HHTEPIIPETUPOBATH
pe3yabTar.

3HAKOMUTBCS € UCTOPUEH Pa3BUTHUS alNreOpsbl

YpaBHEHHS U HEPABEHCTBA.

CucrtemMbl ypaBHEHUN

13

JIuHeitHOE ypaBHEHUE C
JBYMSI IEPEMEHHBIMH,
ero rpaduk, npuMepsl
peleHns ypaBHEHUN B
LEJIbIX YHCIIaX.
Pemenune cucrem nByx

Pacno3HaBaThb JTMHEHHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMH.

CrpouTh rpaguku TUHEHHBIX YPABHEHUH, B TOM YHUCIIE
HCIO0JIb3YH HM(ppOBbIE pecypcehl.

Paszauyarb napamienbHble M NEPECEKAOIIUECS MPSIMBIC

10 UX YPABHEHUSIM.
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JIMHEVHBIX YPABHCHUN

Pemiates cuctembl AByX JIMHEUHBIX YPABHEHHUM C ABYMsI
MIEPEMEHHBIMU MTOJACTAHOBKOU U CIOKEHUEM.

C AByMs
IIEPEMEHHBIMH.
[Ipumeps! pemenus
CHCTEM HEJIMHEHWHBIX
YPaBHEHUM C IBYyMs
NIEPEMEHHBIMH.
['paduueckas
VHTEPHIpPETALUS
YPaBHEHUS C IByMS
MIEPEMEHHBIMU U
CUCTEM JINHEWHBIX
YPaBHEHUM C IByMS
IIEPEMEHHBIMH.
Pemienne TekcTOBBIX
3a/1a4 € OMOIIBIO
CUCTEM YPaBHEHUI

PemiaTes npocreniime CucTemMsl, B KOTOPbIX OJHO W3
YPaBHEHUU HE SABJSACTCA JIMHEUHBIM.

IHpuBoauTs rpaguuecKy0 HHTEPNPETALUIO PEIICHUS
YPaBHEHUS C ABYMsI IEPEMEHHBIMHA U CUCTEM YPABHEHUU C
JIBYMSI TIEPEMEHHBIMHU.

Pemath TekcTOBBIE 3aa4N aJIF€6paI/I‘IeCKI/IM CII0COO0OM
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YpaBHEHUS U HEPABEHCTBA.

HepaseHncTBa

12

Hucnosbie
HEPABEHCTBA U UX
CBOWCTBA.
HepasencTBo ¢ onHOM
MIEPEMEHHOM.
JIunenHbie
HEPABEHCTBA C OJHOU
IIEPEMEHHOU U UX
peurenune. Cucremsl
JIMHEWHBIX HEPABEHCTB

®opmyJIMpOBaTh  CBOMCTBA  YHWCJIOBBIX  HEPABEHCTB,
WUTIOCTPUPOBAaTh ~ UX  HA  KOOPAWUHATHOM  NIPSAMOW,
JA0KAa3bIBATh aJre0panvecku.

IIpuMeHATH CBOMICTBA HEPABEHCTB B XO/I€ PELICHUS 3a/1a4.
Pemiate nuHEliHbIE HEPABEHCTBA C OAHOM ITEPEMEHHOM,
n300paxaTh peIIeHNEe HEPABEHCTBA HA YHCIIOBOM MIPSMOM.
PemaTh cucteMbl IMHEHHBIX HEPABEHCTB, M300paXKaTh
pelIeHre CUCTEMBI HEPABEHCTB HA YHCIIOBOU ITPSMOU

C OHOM IEPEMEHHOU
Y X pPEUICHHE.
N3o0paxenue
peLICHUs TNHENHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHUCJIIOBOU
PAMOU

65




DyHKIUH.

OCHOBHbBIE TOHATHUA

[TonsiTue pyHKUUU.
Oo6uactp
oTpeseNeHus 1
MHO>KECTBO 3HAUECHHM
¢ynkuun. CriocoObl
3amanus PyHKITUH.
I'padux pyHKIIHN.
CgoiicTBa QpyHKIINH,
UX OTOOpakeHue

Ha rpaduke

Hcnoab3oBaTh QYyHKIMOHAIBHYIO TEPMUHOJIOTHIO M
CHUMBOJIUKY.

Beruncasatb 3HAYEeHHHA GyHKUUH, 3aJJaHHBIX
dbopmyinamu  (Ipp  HEOOXOJIWMOCTH  HMCIIOJIB30BATh
KAJIBKYJISITOP);  COCTABJATH  TAa0JMIbI  3HAYEHMH
(byHKUHUU.

Crpours mo To4YkaM rpapuku (yHKIHIA.
OnuceiBath cBONMCTBa (DYHKLIHMU Ha OCHOBE

e€ rpaguUyecKoro NpeCcTaBiICHUs.

Hcnoab3oBaTh QPyHKIMOHAIBHYIO TEPMHHOJIOTHIO U
CHUMBOJIUKY.

HUccaenoBath npumepsl rpagukoB, OTPAKAIOLIUX PEAIbHBIE
Iporeccel U siBineHus. IIpuBoauTL NpUMeEpbI TPOLIECCOB U
SBJICHUH C 3aJaHHBIMU CBOMCTBAMM.

Hcnoab30BaTh KOMIIBIOTEPHbIE POrPAMMBbI

JUTSl IOCTPOCHMS TpadMKOB (PYHKIIUN U M3YUCHHS NX CBOMCTB

DyHKIUH.

UrciioBble QyHKINN

UreHne U mOCTpOEHUE
rpaduKoB GyHKITUH.
[Tpumeps! rpadukoB

Haxoauts ¢ nomMombio rpadguka QyHKIUN 3HaAYCHUE OAHON
13 pacCMaTPUBAEMBbIX BEJINYUH 110 3HAYCHUIO ApyTrou. B
HECJIOKHBIX CIy4Yasx BbIPaKaTh (pOPMYJI10i 3aBHCHUMOCTH
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byHKIIH,
OTPaXKAKOIIUX
peanbHbIE MPOLIECCHI.
OyHKLINH,
ONKCBHIBAIOIINE
IPSIMYIO M OOPaTHYIO
IIPONOPLMOHAILHBIE
3aBUCUMOCTH, UX
rpaduku.

I'paduk QyHkumun
y=x.
QOyHKIMU ) =
X,y =x,
y=VE ¥ = x|
rpauyecKoe perieHne
yYpaBHEHUH U CUCTEM
YPaBHEHHMU

MEXKy BEIUYNHAMMU.
OnuceiBaTh XapakTep U3MEHEHUS OJJHOM BEJIMUYMHBI B
3aBUCUMOCTH OT U3MEHEHHUS JPYTOH.

Pacno3naBate Buabl u3ydaembix ¢pyHkuuii. [lokassiBaTh
CXeMAaTH4YeCKH [10JIOKEHUE HA KOOPIMHATHOU INIOCKOCTU

rpadukoB GyHKIMIA BUAA: Y Xy =x,y=vx,y= | x|
HUcnoas3oBath (pyHKIHOHAIBHO-TPaduUYecKHue
MpeaCTABJIeHU Ul PELICHUs U UCCIENOBAaHUs YPaBHEHUHN
Y CUCTEM YPaBHEHMUM.

IIpuMeHsaTH HU@POBBIE pecypehl I TOCTPOCHUS
rpaukoB QyHKIIHI

[ToBTOpEeHME U 00600IICHIE

[ToBTOpEHUE
OCHOBHBIX IMOHSITHH U
METOIO0B KypcoB 7 1 8
KJIacCOB, 0000IIEHHE
3HAHUH

Boi0upaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS
YHCEJl, BBIYUCICHHUI, TPe0oOpa30BaHUl BBIPAXKEHU, pELLICHUS
YPaBHEHHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITOJIHSAEMbIX ICUCTBUHN U
CaMOTPOBEPKY Pe3yJibTaTa BHIYMCICHUM, TPEe0Opa30BaAHUIT,
IIOCTPOEHHUI.

Pemiate 3agaumn U3 peajibHOM »KU3HU, IPUMEHAThH
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MaTEeMaTUYECKUE 3HAHUS JJIs PELICHMs 3a7a4 U3 IPYTux
IIPEIMETOB.

Pemiath TEeKCTOBBIE 3ajlavuu, CpaBHUBATD, Bblﬁl/lpaTb
CIoCO0ObI PCHICHUA 3aJa49U

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI PAMME

102
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9 KUIACC

HamMeHOBaHHME pasfgena  |[KoIMyecTBO OCHOBHOE OcHOBHBIE BUJIbI JICATEIIBHOCTH O0y4arOIIUXCs
(Tembl) Kypca JacoB COAEpKAHUE
Uucna v BEIYUCIICHHUS. 9 Pa3zBuBaTh npeacTaBjeHus O YUCIax: OT MHOKECTBA

JleMCTBUTEIILHBIE YHCTIA

Pammmonaneable 4ywncia,
UppaluoOHAIbHBIE

YpuCiaa, KOHEUYHBIE H
OeCKOHEUHBIC
NECATUYHBIE  JpOOH.
MHOX€eCTBO
JICUCTBUTEIILHBIX
YHCelT,
JIeUCTBUTEIIbHBIE
YHCIa KakK
OCCKOHEYHEIE
NECATUYHBIE  JpOOH.
B3anMHO 0JHO3HAYHOE
COOTBETCTBHE MEXKIY
MHOKECTBOM
JIEHCTBUTEIILHBIX

YUCEJI U MHOXKECTBOM
TOYEK KOOPJUHATHOMU
npssmor.  CpaBHeHue
JIEUCTBUTEIILHBIX
qyuCcell,
apupMeTHIECKUE

HATypaJIbHBIX YUCEI 10 MHOYKECTBA JCHCTBUTEIIBHBIX
yucen. O3HAKOMHUTBCS ¢ BO3MOKHOCTBIO IPEICTABIECHUS
JEMCTBUTEIBLHOTO YUCIIa KaK OECKOHEUHOH 1eCATUUHON
IpoOU, MPUMEHSATH JECSITUUHBIE MPUOIMKEHUS
PAalMOHAIIBHBIX U UPPALMOHAIBHBIX yncel. M300paxarh
JNEUCTBUTENBHBIE YUCIIA TOYKAMHU KOOPAUHATHOMN MPSIMOM.
3anuceIBaTh, CPABHUBATH U YIIOPSA104YMBATH
JIeUCTBUTEIIbHBIEC YUCIIA.

BbInoHATH, COYeTast YCTHBIE U INCbMEHHBIE TPUEMBI,
apudgmMeTHYecKUe JeHMCTBUS C PAllMOHAIBHBIMU YHCIIAMM;
HAXOJMThb 3HAYEHMS CTEIICHEH C LIEJIBIMU [T0KA3aTesAMU U
KOpHEW; BBIYUCIATH 3HAUECHUS YUCIOBBIX BBIPAKECHHI.
HHoayuynTs npeacraBjieHHe O 3HAYUMOCTHU
JNEUCTBUTENBHBIX YNCEI B IPAKTUYECKON NEATEIBHOCTH
YEJI0BEKA.

AHAJIM3MPOBATHh M [1€J1aTh BBIBOAbI O TOYHOCTHU
OpUONMKEHUsT  JIeHCTBUTENIBHOTO
peleHnHn 3a1a4.

qucia Ipu

OKpyrasaTh JEHCTBUTEIBHBIE YHCIIA, BHINIOJHATH
NPUKUHIKY pe3yJIbTaTa BBIYMCICHUM, OUEHKY 3HAYCHUN
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JEUCTBUSL C
JIEMCTBUTEIILHBIMU
YHUCJIaMHU.
[Tpubmmxénnoe
3HaYCHUE
BEJINYUHBI, TOUHOCTD
PUOITNKEHUS.
Okpyrienue yucen.
[Ipukuaka u oueHka

YHCJIOBBIX BI)Ipa}KGHI/II\/'I.

3HAKOMHUTBHCS ¢ HCTOPHEH PAa3BUTHS MATEMATUKH

pE3ybTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneinoe OcBauBarb, 3allOMHUHATH " NPUMEHATh
YpaBHEHUS C OAHOU ypaBHeHue. Peierue rpa¢uyecKkue MeToAbl IPU PEIICHUU YPAaBHEHHI,
[IEPEMEHHONU YpaBHCHUH, HEPABEHCTB U UX CUCTEM.
CBOIVIIIMXCA. K Pacno3HaBath Leible M JAPOOHBIE  yPaBHEHHS.
JIMHEWHBIM. .
Pemiarts JMHelHBbIE W KBaJApaTHbICe YPaBHEHHUS,
KBagpatHoe .
YpPaBHEHHMs, CBOJAIIMECS K HUM, HPOCTEUIINE
ypaBHeHue. Pemenne
. IpoOHOpalMOHAIbHBIE YPABHEHUS.
YPaBHEHHH,
CBOISIIEXCS K IIpensaratb BO3MOXKHBIE CIIOCOOBI PEIIEHUS TEKCTOBBIX
KBa/[PATHBIM. 3a/1a4, 00CYyKIATh UX M PelIaTh TEKCTOBBIE 3a/1a41
BUKBa/[paTHbIE Pa3HBIMH CIIOCOOAMH.
yPaBHEHHSI. 3HAKOMUTBHCS C HCTOPHUEH Pa3BUTHS MATEMATHKH

[Tpumeps! pemenus
YPAaBHEHUU TPETbEU U
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YETBEPTOM CTEIIEHEN

pa3oKeHHEeM Ha
MHOXUTENU. Permenue
JTpOOHOpAIMOHATIBHBIX
YPaBHEHHM.

Pemenne TeKCTOBBIX 3agay
anreOpanyeckuM MeTOJI0M
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YpaBHEHUS U HEPABEHCTBA. 14 OcBauBaTh ¥ IPUMEHATb IPUEMBI PELIEHUS CHCTEMBI
Cucrembl ypaBHEHHM JIBYX JTUHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU U
VpaBHeHHE ¢ JAByMs | CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJIHO yPaBHEHUE
IEPEMEHHBIMH U €ro | HE ABJISAETCS JIMHEHHBIM.
rpapuk. Cucrema 1ByX | Mcnmoib3oBaTh ()yHKIMOHAILHO-TPAPUIECKHE
JMHCUHBIX — yPABHCHUH  C | ppencraBieHus s pelieHusl M MCCieI0BAHMS
ABYMs TIEPEMEHHBIMU M €€ | o pponunit 1 cucTem,
pemenue. Pemenue cucrem
. AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
JBYX YpaBHEHUU, OTHO U3 .
. anredpanyeckiuM crocoOOM: MepexXoAnuTh OT CIOBECHON
KOTOpPBIX  JIMHEHHOE, a
JPyroe — BTOPOi CTETEHH. (OpMYIMPOBKH YCIOBUS 33J1a4M K alNreopandecKkoiu
I'paduueckast MOJIENI TyTEM COCTaBIICHUS CUCTEMbI YPABHEHHIA;
UHTEPIIPETALMSA  CHCTEMBEI | PelIaTh COCTABJICHHYIO CHCTEMY yPaBHEHUM;
ypaBHEHUI C IBYMS | HHTEPNPETHPOBATH PE3YJIbTaT.
NEePEeMEHHBIMU.  PeIleHNe | 3yakomMHTBCH ¢ HCTOPHEH| PA3BUTHS MATEMATHKH
TEKCTOBBIX
3a/1ay anredpandyeckum
crocodom
YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarhb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH

HepaBencTtra

HEPABEHCTBA U UX
cBoUcCTBA. JInHEelHbIE
HEPABEHCTBA C

HEpaBEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BoinoaHsaTh IpeoOpa3zoBaHusi HEPABEHCTB, HCMOJIb30BATH
111 TpeoOpa30BaHus CBOMCTBA YNCIIOBBIX HEPABEHCTB.
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OJIHOM IIEpEMEHHOU
U UX PEIICHHUE.
Cucrembl TMHEHHBIX
HEPABEHCTB C OJIHOM
IIEPEMEHHOU U UX
pelieHue.
KBangpaTtHeie
HEPABEHCTBA U UX
pelieHue.
I'paduueckas
UHTEpIpeTals
HEPaBEHCTB U
CHUCTEM HEPABEHCTB C
JBYMSI
epEMEHHBIMU

Pacno3HaBaTh JIMHEHHBIE U KBaJApaTHbIC HEPABEHCTBA.
Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAaTh
IIOJIyYEHHBIE PELICHU.

N300paxkaTth pelieHne HEPaBEHCTBA U CUCTEMbI HEPABEHCTB
Ha YUCJIOBOM NPSIMOH, 3alIUCBIBATH PEIICHUE C TTOMOIIBIO
CHUMBOJIOB.

Pemiarb KBagpaTHbIC HEPABEHCTBA, UCIIONIB3YS
rpaduuecKkue npeICTaBICHuUs.

OcBauBaTh U NIPUMEHATH HEPABEHCTBA IIPU PEILICHUU
Pa3JIMYHBIX 33]1a4, B TOM YUCJIE NPAKTUKOOPUEHTUPOBAHHBIX

OyHKIMH

16

KBagpaTtnunas
bynkus, eé rpadux u
cBoicTBa. [lapabona,
KOOPJIMHATHI BEPILIUHBI
napabobl, OCh

PacnioznaBarsp BU/IBI U3y4aceMbIX GyHKUNT;
WLTIOCTPUPOBATh CXeMaTHYeCKH, 00BSACHATDH
paCIlONOKEHUE  HAa  KOOPAMHATHOM  IJIOCKOCTH
rpadukoB k
GyHkumii BUna: y =kx, y=kx +b,y= _, y=x’,
X
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CUMMETPHUH NapaloIbl.

I'paduku GpysKIMii:

y=hkx, y=
kx + b,

VT Xy =vx, y = | x| B3aBUCHUMOCTH OT 3HAYCHUU
K03((PHUIIMEHTOB; ONMUCHIBATH X CBOMCTRBA.

Pacno3naBath  KBaApaTWuHyl0  QYHKIUIO  TI0
dbopmyne. IIpuBOoAUTH MNPUMEPBI KBaIPATHUYHBIX
3aBUCHMOCTEN U3 peanbHOM JKU3HM, (PU3KKH,
reoMeTpuu. BbISIBAATL U 000011aTh OCOOEHHOCTH
rpaduKa KBaapaTuuHoOi GyHKIun y = ax” + bx + c.
Ctpouts u M300pakaTh cXeMaTHYeCKH Tpaduku
KBaIpaTUYHBIX (QYHKIMHU, 3aJaHHBIX GOpMyIaMu BUAA Y =
axz,y=ax2+q,y=a(x+p)2,y=ax2+bx+c_
AHAJIU3UPOBATH U MPUMEHSITh CBOWCTBA M3yYCHHBIX

GyHKIUHA JUIT WX TIOCTPOCHHS, B TOM YHCJIE C
MTOMOIIBIO IIU(POBBIX PECYPCOB

YuciioBbIe

IIOCJICA0BAaTCIbHOCTH

15

IlonsgaTue yncaoBou
IIOCJICJIOBATEIbHOCTH.
3amanue
MOCJIeJ0BATEIbHOCTH
PEKYPPEHTHOM
dbopmyIoii u

dbopmyIioi n-ro wieHa.

Apudmernueckas u
reoMeTpuyecKas
IIPOrPECCUM.
@OopMyJIbI 1-TO YJICHA
apuPpMETUICCKON U

OcBauBaTh U NPUMEHATH WHJEKCHBIC 0003HAYCHUS,
CTPOMTH peveBble BLICKA3bIBAHUSA C HCIOJIb30BAHUEM
TEPMUHOJIOTHH, CBS3aHHOU C IOHSATHUEM
MOCJIeI0BATEILHOCTH.

AHaIu3upoBaTh PopMyIly n-ro YieHa
MOCJICIOBATEIHLHOCTH WU PEKYPPEHTHYIO GOpMYyITy H
BBIYMCJIATH YICHBI TIOCJIEI0BATEIBHOCTEH, 3aJaHHBIX
>TUMHU HOpMyJIaMHu.

YcraHaBIuBaThL 3aKOHOMEPHOCTb B IIOCTPOCHHUHU
MOCJIEA0BATEIbHOCTH, €CIIM  BBIMHCAHBI  TIEPBBIC
HECKOJIBKO €€ YJICHOB.
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r€OMETPUYECKON

PacnoznaBaTh apu(MEeTHUECKYIO U T€OMETPUUECKYIO
MPOTPECCUM MPU Pa3HbIX CIOCO0AX 3aJaHUS.

MPOTPECCUNA, CYMMBI
NIEPBBIX /1 YJIECHOB.
N3ob6pakeHne 4jieHOB
apupMeTHIeCKON 1
FEOMETPUYECKON
MPOTPECCUN TOUYKaAMHU
Ha KOOpIMHATHOMU
MJIOCKOCTH.
JluHenHbIN 1
AKCIIOHEHIUAJIbHBIN
pocT.

CioxHbIE TPOLICHTHI

Pemath 3amaun ¢ ucnonab3oBaHueM (HOpPMyJ #-TO 4YieHa
apu(PMETUYECKO U  TEOMETPUYECKOM  MpOrpeccHid,
CYMMBI TIEPBBIX 71 YJICHOB.

N300pakaTh 4ieHbI MOCICAOBATEILHOCTH TOYKAMH Ha
KOOPJIMHATHOM TNTIOCKOCTH.

PaccmaTpuBaTh NpUMepbl MPOIECCOB U ABJIEHUH 13
peaNbHOM KU3HH, WUTFOCTPUPYIOITUE U3MCHCHHE B
apu(PMETHICCKOIN MPOrPEeCCHUU, B TECOMETPUICCKON
MIPOrpeCcCum; N300pakaTh COOTBETCTBYIOIIHE
3aBUCUMOCTH IrpaduyeCcKu.

Pemath 3anaum, cBsI3aHHBIC C YUCIOBBIMU
MOCJIEIOBATEIBLHOCTSMH, B TOM YHCIIE 3a/1a4U U3 PeabHOU
KU3HU C UCTIOJIb30BAaHUEM ITU(DPOBBIX TEXHOJIOTUN
(2JIEKTPOHHBIX TAOIHIL, TPaPUIECKOr0 KaIbKyJIATOpa U T.11.).
Pematp 3371241 Ha CIOKHBIE TIPOIEHTHI, B TOM YHCIIC
3aJ1auu U3 PeayIbHON MPAKTUKH (C UCIIOh30BAaHUEM
KaJIBKYJISITOPA).

3HAKOMUTBHCS € UCTOPHUEH Pa3BUTUS MAaTEMAaTUKU

[ToBTOpEeHue, 0600IIeH e,

cucTeMaTu3anusd 3HAaHUU

18

Yuciaa u

BbIYHCJIeHMs (3aIHCh,
CpaBHEHUE, IEUCTBUS C
JICUCTBUTEIILHBIMU

OHepHpOBaTL MNOHATUAMM: MHOKECTBO, ITIOAMHOXKECTBO,
orcpanru HaJl MHOKCCTBAMU, UCII0JIb30BaTh rpaqmqecxoe
MMpCACTABJICHUC MHOKCCTB IJIA OITMCAHUS PCAJIbHBIX
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YUCIIaMU, YUCIOBas
IpsiMast; MPOLIEHTHI,

MPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]a4 U3 APYTHX
y4eOHBIX NMPEAMETOB.
AKTYaJlu3UpPOBATH TEPMHUHOJOTHK) M OCHOBHBbIE

OTHOIICHHUS, NefiCTBUS, CBAA3aHHbIE C YHUCJIAMH. HATypAIbHOE

OpOIOpIHH, 4HCJI0, IIPOCTO€ M COCTAaBHOC 4YMCJA, JACIMMOCTb
HaTypaJlbHBIX

OKpYTJICHHUE, qHcell, IPU3HAKU JEJIUMMOCTH, IIEJI0€ YUCII0, MOAYJIb YUCJIA,

IPHOIIKEHHE, OOBIKHOBEHHASI M IECATUYHAS TPOOU, CTaHIapTHBIN BU/]T

OLICHKA;,  peIICHHE
TEKCTOBBIX  3ajad
apuhMETHIECKUM

CII0OCOO0M)

qucia, apupMeTUIECKU KBAJPATHBIN KOPEHb.

BbInOJHATH eiicTBUA, CDABHUBATH U YIIOPAI0YUBATH
YUCIIa, PEICTABIATh YUCIIA HA KOOPANHATHOU MPSIMOU,
OKPYTJIATH YHCJIA; BBIMOJHATH NPUKUIAKY U OLEHKY
pe3yJibTaTa BEIYUCIICHUN.

Pemiath TekcTOBBIE 3aJa4M ApUDMETUUECKHM CIIOCOOOM.
Pemiate mpaxkTHyeckue 3agauyM, COJIEPKAIIME IMPOLIECHTHI,
JIOJIM, YacCTH, BBIPAXKAIOIIME 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — pPACCTOSIHUE, I[€HA — KOJHWYECTBO — CTOUMOCTb,
00BEM  paboThl — BpeMsi — MPOU3BOAUTEILHOCTh  TPYJa.
Pa3ouparsb pealbHbIe YKA3HCHHBIC CUTYyallUH,
(popmyIpOBATH UX HA S3BIKE MATEMATHUKH,

HaX0AUTb pPCHICHUC, IIPUMCHIA MaTeMaTHUYECKHUI arrapar,

HHTEPIPETUPOBATDL PE3yJIbTAaT
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Auredpanveckue
BbIPA:KeHHA

(npeoOpazoBaHue
anreOpanyecKux
BBIPAKECHUH,
JIOTTYCTUMBIE

3HAYCHUS)

OnepupoBaTh NOHATUAMM: CTETICHD C IIEJIBIM ITOKa3aTeIeM,
apu(pMeTUYECKU KBaAPATHBII KOPEHb, MHOTOUJIEH,
anreOpanueckast IpoOb, TOXKIAECCTBO.

BbINOJHSTH OCHOBHBIE JI€iiCTBHS: BBIITOJHITH PACYETHI 110
dbopmyiiam, mpeoOpa3oBBIBATh IIEJbIe, IPOOHOPAIIMOHAILHBIC
BBIPKCHUS U BBIPAKCHHSI C KOPHSIMH, PEATH30BhIBAThH
pa3oKeHHEe MHOTOUYJICHA HA MHOYKUTEH, B TOM YHCIIC C
HCITOJIb30BaHUEM (POPMYIT pa3HOCTH KBaJIpaTOB M KBajJparTa
CYMMBI ¥ Pa3HOCTH;, HAXOIUTh

JOMYCTUMbIE 3HAYEHHUS IEPEMEHHBIX JIJIs
JIpOOHOpAIMOHAIBHBIX BBIPAXKEHUN, KOPHEH.

MopenupoBath ¢ OMOIIBIO (HOPMYJT peabHBIE MPOLECCHI
U SIBJICHUS
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DOyHKUNHA
(mocTpoeHue,
CBOWCTBA U3YUYEHHBIX
dynKImi;
rpadudeckoe perieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATHAMM: QYHKLMS, TpaPuK QyHKIUH,
HYyJIU QYHKIUH, IPOMEKYTKH 3HAKOIOCTOSIHCTBA,
MIPOMEKYTKH BO3pACTaHUs, YObIBAHMS, HAMOOJbILIEE U
HauMEHbIlIEE 3HAYCHUS PYHKIIHH.

AHaIM3MpPOBATh, CPAaBHUBATH, O00CYXKJAaTh CBOMICTBA

(GyHKUUNA, CTPOUTH UX TpadUKy.

OnepupoBaTb NOHATHUSIMM: IIPSIMAST
MPONOPIMOHAILHOCTh, OOpaTHasi MPONOPLHOHATBHOCTD,
nuHelHas QyHKIM, KBagpaTuuHas QyHKIus, mapadoa,
runepOosa. Ucnosib3oBaTh rpaduku 171 OnpeneeHus
CBOWCTB, IIPOLIECCOB U 3aBUCUMOCTEM, ISl PELICHUS 3a1a4
W3 IPyTUX YYEOHBIX MPEIMETOB U PeaTbHON KU3HHU;
MOEJHPOBATH C MMOMOIIBIO TPA()UKOB peabHbIC
IIPOLIECCHI U sBIICHUs. BbIpaxkats popmynamu
3aBUCHMOCTH MEXIY BEJIMUNHAMU

OBLIEE KOJIMYECTBO
YACOB I1O I[TPOIT'PAMME

102
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OEJEPAJIBHASA  PABOYASA  ITPOTPAMMA  YYEBHOI'O KYPCA
«'EOMETPUA» B 7-9 KIIACCAX

HOACHUTEJBHAA 3AIIMCKA

['eoMeTpus kKak OAWH M3 OCHOBHBIX PA3JICJIOB IIKOJIBHOM MAaTEMAaTUKH, UMEIOIIUN
CBOEGH IIe/IbI0 00€CTICYUTh M3y4YCHUE CBOWCTB U pa3MepoB (UTYp, MX OTHOIICHUH U
B3aMHOE PACIIOJIOKEHHUE, ONUPACTCS Ha JIOTHYECKYI0, JOKa3aTEIbHYHK JIMHHIO.
IleHHOCTh HW3Y4YEHHMsS] TEOMETPUHM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
3aKJIIOYaeTCsl B TOM, 4YTO OOY4YarolUWCS YYHUTCS MPOBOJUTH JIOKa3aTeNIbHbIC
pacCyXJI€Husl, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHHUS, JOKA3bIBATh HCTHUHHBIC
YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKICHHUS «OT
MPOTUBHOIO», OTJIWYaTh CBONCTBA OT TMPHU3HAKOB, (OPMYJIHPOBATH OOpaTHBIC
YTBEPKICHUS.

BTOpoil LIEHHOCTBIO HM3y4YEHHs TE€OMETPHUM SIBJSIETCA MCIOJIB30BAHHE €€ Kak
MHCTPYMEHTAa NPU PENIEHUM KaK MaTeMaTUYECKHX, TaK M IPAKTHYECKUX 3ajady,
BCTPEYAIOUIMXCS B peanbHOM *u3HU. OOyyaromuiicss JTOJKEH HAYyYUThCS ONpPEIETUTh
reOMETpPUYECKyI0 (DUrypy, ommcarh CIOBaMU JaHHBIM 4YEPTEX WU PUCYHOK, HAWTH
IJIOMIAb 3€MENBHOI0 y4acTKa, paccuuTarh HEOOXOIUMYIO JIMHY OINTOBOJIOKOHHOTO
Kalenss win TpedyeMble pa3Mepbl Tapaxa A aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHTENbHAS JIMHUS B H3ydeHUU reomerpuu. [lpum pemiennn 3agad
MPAKTUYECKOTO XapakTepa OOydarolIMUiCs y4YUTCS CTPOUTh MaTEMaTHYECKHUE MOJIETU
peabHbIX KMU3HEHHBIX CUTYyallui, TPOBOJUTH BHIUMCICHUS U OLICHUBATH aJICKBATHOCTD
MOJIyYE€HHOT'O pe3yJibTaTa.

KpaiilHe BaXHO NOIYEPKUBATH CBSI3U TE€OMETPUU C JIPYTUMH Y4EOHBIMU
npeaMeTaMi, MOTHBUPOBATh HCIOJIB30BaTh OIPEAETICHUS T'€OMETPUUYECKUX (UTYp H
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHNE TMOJIYYEHHBIX YMEHUM B (DU3UKE U TEXHHKE.
Otu cBs3M HaubOojiee SpKO BUAHBI B TeMax «Bekropsl», «TpUroHOMETpUUYECKHE
COOTHOIIIEHUSI», «MeToa koopauHaT» u «Teopema [Tudaropay.

VYyebusiii kypc «l'eomMeTpus» BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3ieibl
conepxkanusi:  «['eomerpuueckue ¢Gurypel U HX  CBoilicTBay, «l3MepeHue
F€OMETPUYECKUX BEIIMYMHY», «JleKapTOBbI KOOPIHWHATBHI Ha IJIOCKOCTH», «BeKTopbl»,
«/IBmxxenus mnockocTny, «IIpeodpazoBanus mogoous».

OOmiee 4YMCIO 4YacoB, PEKOMEHIOBAHHBIX IS M3y4YeHUs Y4eOHOro Kypca
«I"eometpus», — 204 gaca: B 7 kiacce — 68 gacoB (2 4aca B HeJlen0), B 8 kiacce — 68
yacoB (2 yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COJEPKXAHUE OBYYEHUA

7 KIIACC

HauanbHpie moHsaTHs reoMerpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yrois. Bumsel
yriioB. BeprukanbHble U CMexHbIE yrubl.  buccektpuca yria. Jlomanas,
MHOIOyroyibHUK. [IapannenpbHOCTh U EPIEHIUKYIAPHOCTD NIPAMBIX.

Cummerpuunbie Gurypbl. OCHOBHBIE CBONCTBa OCEBOM cuMMeTpuu. [Ipumeps
CUMMETPHUH B OKPY’KAIOLEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MTOMOIIBIO LIUPKYJIA U JUHEWKU. TpeyronsHuk. Beicora,
MeJuaHa, OUCCEKTpHCa, UX CBOMCTBA.

PaBHOOEeApeHHBIN 151 PaBHOCTOPOHHUM TPEYTOJbHUKU. Hepasencrtso

TPEYTOJIbHUKA.

CBoiicTBa M TpHU3HAKUW PaBHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU MapajuieapHbIX NpsMbIX. CymMMa YIJIOB TPEYrOJIbHMKA.
BHenrHue yriel TpeyrojibHUKA.

[IpsMOyronpHbld  TpeyrodpHUK.  CBOMCTBO  MEIMaHbl  MPSMOYIOJBHOTO
TPEYTrOJbHUKA, MPOBEAEHHOW K rumnoreHyse. Ilpu3Haku paBeHCTBAa IPSIMOYTOJIBHBIX
TPEYTOJIBbHUKOB. [IpAMOYTOJIbHBIN TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reoMETpUM: HEPABEHCTBO TPEYIOJbHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopemMa O OoJjblleM yrie U OoJibllIed CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTprueckoe MecTo To4YeK. brccekrpuca yriia u cepeMHHBIN MEPIICHINKYIISP
K OTpPE3Ky KaK T€OMETPUUECKHNE MECTA TOUYEK.

OKpy>KHOCTb M KpyT, XOpJla U JUaMeTp, UX CBOICTBA. B3anMHOE pacronoxeHue
OKpPY>XKHOCTM M mnpsMol. KacarenpHasd M cekymas K OKPYXHOCTH. OKpPY>KHOCTB,
BIIMCaHHAasA B yroJy. BrimcanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetpipéxyronpauku. [lapamnenorpamm, ero mnpu3HAKW MU CBOMCTBA. YacTHbIE
Cly4au TapajjieiorpaMMoOB (MPSAMOYTOJIBHUK, pOMO, KBaapar), WX MPU3HAKH U
cBoiicTBa. Tpamenus, paBHOOOKas Tpamneius, e€ CBOMCTBA U npu3Haku. [IpsmoyronbHast
Tpanenus.

Meron yaBoenuss menuanel. LlenTpanbHas cummerpusa. Teopema ®aneca u
TeopeMa O IPONOPLIMOHATIBHBIX OTPE3KAX.

Cpe,HHI/IC JIMHUMA TPCYI'OJIbHUKA U TPAIICIUH. LIGHTp MacC TPCyroJIbHUKaA.
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[Tomobue TpeyrodbHUKOB, KodddunueHnt mnomodus. I[lpuszHaku momgoOuUs
TpeyroabHUKOB. [IpuMeHeHue noao0us npu penieHuu MPakTUIECKUX 3a1ad.

CpoiicTBa miomaaet reoMmerpuueckux ¢uryp. Dopmynbl Ui IUIOLIAIA
TpEyroJbHUKA, Tapauiesiorpamma, pomba u Tpaneuur. OTHOIICHUE TLIOIIAICH
noJ00HBIX GUTyp.

Brpruncnenvne rmmom@aned TPEyroJIbHUKOB M MHOTOYTOJBHMKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl I[ludaropa mnpu pemieHHH
MPAKTUYECKUX 3a/1a4.

CHuHyC, KOCHHYC, TaHI'€HC OCTPOTrO yria MOpsSIMOYTOJIbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO. T pUTOHOMETPHUECKHE (PYHKITUU YTIIOB B
30°, 45° u 60°.

BrnimcanHele 1 LEHTpaldbHbIC YTJIbI, YTOJ MEXAY KacaTeJbHOM W XOpAOW. YTJIb
MEXKJy XOpJlaMHM U CEKylUIMMH. BIHcaHHbIE U ONHCAHHBIE YETHIPEXYTOJIbHUKH.
B3aumHoe pacrnonoxenue nByXx OkpyxkHoctei. Kacanme oxpyxknHoctedt. OOmue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIIbI IPUBEICHUS.

Pemenne TpeyronbHukoB. TeopemMa KOCMHYCOB M TeOopemMa CHHYCOB. PelieHwue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmopo6ust. [1ogo01ne COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NMPOU3BEAEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHMU OTPE3KOB
CEKYILHUX, TEOpEeMa O KBaJIpaTe KacaTeJIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpA, COHAIPABICHHBIE BEKTOPHI, IPOTHUBOIOIOKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALIU
HaJl BeKTopamu. Pa3ioxeHne BEKTopa Mo AByM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatel BekTopa. CKansipHOE NPOU3BEICHHE BEKTOPOB, NPHUMEHEHHE  JJIA
HaxO0>XJICHUS JUIMH U YTJIOB.

JlekapToBBI KOOPIMHATBHI HA IJIOCKOCTH. YPaBHEHHs NPSIMOM U OKPYKHOCTH B
KOOpAMHATaX, IEPECEYEHUE OKPYKHOCTEM M MpsAMBIX. METOI KOOpAWHAT U €ro
IIPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOJIbHUKHU. JliMHA OKpy»XHOCTH. ['pagycHass u paauaHHas
Mepa yria, BBIYHUCICHUE JUIMH IyT OKpyXHOocTel. [Inomans kpyra, cekropa, CErMeHTa.

JIBmKeHUsT TUIOCKOCTH U BHYTPEHHUE cuUMMeTpun (uryp (JIeMEHTapHBIC
npeactaienus). [lapannensHelii nepenoc. [loBopor.
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NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4E€OHOrO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacno3naBaTh M3ydeHHBIC IeOMETpHUUYECKHE (UTYPBI, ONPEACIATh UX B3aHUMHOE
PaCIONIOKEHUE, H300pakaTh TEOMETpUUeCKue (UTYphI, BBINOJIHATH YEPTEKU IO
YCIOBHIO 3afaud. V3MepsTh JNUMHEWHBIE W YTJIOBBIE BEIWYMHBL. Pemare 3agaum  Ha
BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMUMH YTJIOB.

Henate rpyOy10 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIWYMH MPEAMETOB B peaibHOM
KU3HHU, PAa3MEPOB MPUPOAHBIX OOBEKTOB. PaznuuaTh pa3Mepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJIMYUHBI.

CTpouTh 4EPTEXKU K TEOMETPUUECKHAM 33/1a4aM.

[Tosib30BaThCA MpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, UCTIOJIBL30BATh IPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a]1a4.

[IpoBOIUTH JIOTMYECKUE PACCYXKIECHUS C MCIOJIb30BAHUEM T€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsd  NpPU3HAKAMU  PABEHCTBA  MPSMOYTOJIBHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM MEJIMAaHBI, TPOBEIEHHON K THUIIOTEHY3€ MPSIMOYTOJbHOTO TPEYTrOJbHUKA, B
pELICHUU TEOMETPUUECKHUX 3a]1a4.

OrnpenensaTe napauiebHOCTh MPSMBIX C TTOMOIIBIO YTJI0B, KOTOPhIE 00pazyeT ¢
HUMHU cekymas. OnpeaensiTh NapayieIbHOCTh MPSIMBIX € TOMOIIBI0 pPaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU 0 TOYEK APYTOU MPSMOM.

Pemrats 3a7aumn Ha KiieTyaToi Oymare.

[IpoBOANTH BBHIYUCIICHUS U HaXOJAUTh YMCJIOBBIC M OYKBEHHBIC 3HAYCHUS yTJIOB B
r€OMETPUUECKUX 3aJlayaX C HCIOJIb30BAHUEM CYMMblI YIJIOB TPEYrOJbHUKOB U
MHOTOYTOJIPHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TPU TMEPECEYCHUH JBYX
MapajuiebHBIX TPAMBIX CEKylled. Pemarh NpakTUYeCKHe 3ajlaud Ha HaXOXKICHUE
YIJIOB.

Bnagerp mMoHATHEM T'E€OMETPUYECKOTO MeECTa TOYEK. YMETh OINPEIeNsaTh
OMCCEKTPHCY yIJIa M CEPEAWHHBIN TEPICHIUKYISIP K OTPE3Ky KaK TI'€OMETPHYECKHE
MECTa TOYECK.

DopMyJIMPOBATh OMPEICICHUS OKPYKHOCTH M Kpyra, XOpIbl W JUaMeTpa
OKPYXHOCTH, IOJb30BAaTbCd MX CBOWCTBAMHU. YMETh IPUMEHATh 3TU CBOWCTBA IIPHU
pELICHUY 3a7a4.

Brnagetp nNOHATHEM ONKMCAHHOW OKOJO TPEYroJIbHUKA OKPY)KHOCTH, YMETh
HaxomuTh €€ meHtp. I[lomb3oBaThcsi ¢dakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
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TPEYTOJbHUKA TIEPECEKAOTCA B OAHOM TOYKE, M O TOM, YTO CEPEIUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnanetp NOHATHEM KacaTeabHOW K OKPYXKHOCTH, IMOJIb30BATHCS TEOPEMOM O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.

[Tonp30BaThbCAd MPOCTEHUIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMHU, MOHUMATh HX
MIPAKTUYECKUN CMBICIL.

[IpOBOIUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOEHUS C IOMOLUBIK LIUPKYJIS M
JIMHENKHU.

[IpenmeTHBIE peE3yJabTaThl OCBOSHHUS NPOTPAaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacrio3HaBaTh OCHOBHBIE BH/IbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, [T0JIb30BATHCS
UX CBOMCTBaMU IPH PELIEHUU T€OMETPUUECKUX 3aau.

[IpumeHsATh CBOMCTBA TOUKHU MEPECEUEHUS] MEUaH TPEyrojbHUKa (LIEHTpa Macc) B
pELIeHUH 3a4a4.

BnageTs moHsiTUEM cpeqHEN JIMHUW TPEyTroJdbHUKA M Tpamnelud, TPUMEHSITh HX
CBOMCTBA NPU PELIEHUU reoMmeTpuueckux 3anad. [lomp3oBaTbes Teopemon Paneca u
TEOPEMOM O MPOIMOPIIMOHATBLHBIX OTPe3KaX, MPUMEHSTh UX JJI PEUICHUS MPAKTUYECKUX
3ajay.

[IpumeHsATh npu3HAKU MNOJ00MSI TPEYrOJbHUKOB B PEIIEHUU TE€OMETPHUYECKHUX
3a/1ay.

[Tonb3oBaThcst Teopemoirn Iludaropa it pemieHuss TEOMETPUYECKUX U
npakTUYeckux 3agad. CTpOuTh MaTEMaTHYECKYI0 MOJENb B MPAaKTUYECKHUX 3ajadax,
CaMOCTOSATEJIBHO JI€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOILUE JJIUHBI.

BnageTs NOHATUSIMU CUHYCA, KOCUHYCA M TAHT'€HCA OCTPOro yIiia NpsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCsl STUMU MOHATUSAMM JIJIS1 PELLICHUS MPAKTUYECKUX 3a/1a4.

Bbraucnsats (pa3nuyHbIMU - crioco0aMu) IUIOHIA[b TPEYroJibHUKA M IJIOUIaaH
MHOTOYTOJIbHBIX (uUryp (mosib3ysich, TJie HEOOXOIUMO, KaJIbKyJIsITOpoM). [IpumeHATh
MOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3a]1adax.

BnageTs NOHATHUAMH BIHCAHHOIO M LUEHTPAJIBHOIO yria, UCIOJIb30BaTh TEOPEMbI
O BIMCAHHBIX yIJIaX, yIJIaX MEXIy XOpJaMH (CEeKYIIMMHU) U yTJIe MKy KacaTelbHOU U
XOpAOH MPH PEIICHNH T€OMETPUUYECKUX 3a/1a4.

BnageTte MNOHATHEM ONHWCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
ONKMCAHHOIO YETHIPEXYTOJIbHUKA IIPU PELIEHUH 3a/a4.

[TpumeHsTh oTy4eHHbIE 3HAaHUS HA MPAKTUKE — CTPOUTH MaTEMaTUYECKUE MOEIIN
VIS 3aJad  PEeaJIbHOM JKU3HM M NPOBOAUTH COOTBETCTBYIOIIME BBIYHCICHUSA  C
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OpUMEHEHHEM TOAO0OMs W  TPUTOHOMETpUH  (MOJB3YysICh, TAe HEOOXOIMMO,
KAJIbKYJISITOPOM).

[IpenmeTHbIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4E€OHOro Kypca K KOHILY
oOyueHus B 9 kiaacce:

3HaThb TPUTOHOMETPUYECKUE (PYHKIUU OCTPBIX YIJIOB, HAXOAUTh C MX MOMOUIBIO
pa3MyYHbIE AJIEMEHTHl MPSIMOYTOJIBHOIO TPEYroJbHUKA («pElIeHUuEe MPSMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxoauTe (C MOMONIbIO KaJNbKYJSATOpa) MJIMHBI M YIUIBI  JUIS
HETaOJMYHBIX 3HAYCHUI.

[Tonp30BaTbcss (opMysnaMu MpPHUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM  JUIsl HAXOXJACHUS COOTHOIIEHHH MEXJIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB I HAaXOXJEHUS PpPa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOIbHUKOBY), MPUMEHSITh UX MPU PEUICHUU
reOMETPUYECKUX 3a]a4.

Bnagets moHsTHSIMU NpeoOpa3oBaHMs MOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX Guryp. Ilonp30BaThCcsl cBOWCTBAMU MOAOOUS MPOU3BOJBHBIX (PUTYDP, YMETh
BBIUUCIISITh JUIMHBI M HAaXOAWUTh YIJbl y MNOAOOHBIX ¢uryp. IlpumeHsTh cBoiicTBa
noj00Msl B MPAKTUUYECKUX 3a/ayax. YMETh MPUBOAUTH MPUMEPHI MOJOOHBIX GUTYD B
OKPY’KarOILEM MHUpE.

[Tonp30BaThCA TEOpEMaMHM O NPOU3BEACHUM OTPE3KOB XOpH, O IPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBapaTe KacaTelbHOM.

[Tonb30BaThCS BEKTOPAMHU, MIOHUMATh WX T€OMETPUUYECKUN U (DU3UUECKUN CMBICI,
OPUMEHATh HMX B PELIEHUM TeOMETpUYECKUX U (usmueckux 3anay. IIpumeHsars
CKaJIIPHOE ITPOU3BEICHNE BEKTOPOB I HAXO0KICHUS UIMH U YIJIOB.

[Tonb30BaThCA METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPUMEHSATh €r0 B PEIICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a1ad.

BnageTs NOHATHSIMU MPABUIILHOIO MHOTOYTOJIbHUKA, IJTUHBI OKPY>KHOCTH, IJTUHBI
OYTU OKPY>KHOCTU U pauaHHOM MEpBI yIila, YMETh BBIYMCIATH IUIONIAJb KPyra U ero
gacteil. [I[puMeHATh OyYeHHbIE YMEHHS B IPAKTUYECKUX 3a7a49ax.

Haxonute ocu (WM LEHTpbl) CUMMETpUM (GUTYp, HPUMEHATH JIBHIKEHHUS
IJIOCKOCTH B MPOCTEMIINX CITyYasix.

[TpuMeHATH NOJIyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOJEIH
IUISL 3aJad  PEAIbHOM JKW3HU M NPOBOAUTH COOTBETCTBYIOILME BBIYHCIEHUS  C
NPUMEHEHUEM TOJ00MSI M TPUTOHOMETPUUYECKMX (DyHKUMI  (IOJIb3YysCh, TAE
HEO0XO0UMO, KaJIbKYJIATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KITIACC
HaumenoBauue paszgena  |[KoJmdecTBO OCHOBHOE OcCHOBHBIE BUJIbI JIEATEIIBHOCTH O0y4arOIIUXCS
(Tembl) Kypca 4acoB coAepKaHUE
[Ipocrenmmue 14 IIpocrenimmue DopMyJIMPOBATH OCHOBHBIE TTIOHITHUS U ONIPEICIICHHUS.
reoMeTpudeckue GUrypol u FCOMCTPUICCKHNC Pacno3naBaTh M3y4eHHbBIE TEOMETPUIECCKUE (DUTYPHI,
ux cBoiictBa. I3mepenue OOBEKTHI. onpeaessiTb UX B3aMMHOE PACIIOJI0KEHNE, BHINOJHATH
MHOTOYTOJIbHUK,

ICOMCTPHUYCCKUX BCININH

noMaHasi. CMEXHbIE

U BEPTUKAJIbHBIC
yrabl. Pabota c
MPOCTEUIIINMHU
4epTeKaAMHU.
N3mepenune nMHENHbIX
Y YTJIOBBIX BEJIMYHH,
BBIYUCJICHUE OTPE3KOB
U yTJIOB

YepTEX 110 YCIOBUIO 3aJa4H.

IIpoBoaAMTH TPOCTEUIINE TOCTPOEHHUS C TOMOLIBIO IUPKYJIS

Y JIMHEUKH.

N3mepsaTh NUHEHHBIE U YIJIOBbIE BEIUYUMHBI T€OMETPUUYECKUX
U TIPAKTUIECKUX OOHEKTOB.

OnpenesiTh «Ha I71a3» pa3Mepbl peallbHbIX 00BbEKTOB,
NPOBOAUTH TPYOYIO OLIEHKY HX Pa3MEPOB.

Pemathb 3a1a4un Ha BBIYKUCIICHHUE IJIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemathb 3a1aun Ha B3aMMHOE PACTIOJIOKEHUE

TreOMETPUYECKUX PUryp.

IIpoBoauth KJ1accu(UKaIuio YTJIOB,
BBIYMCJISATh JIMHCWHBIE W YTJIOBBIE BEITUYUHBI,
NMPOBOJAUTH HEOOXOJIMMbIC  JIOKa3aTeIbHbIE
paccyxieHus. 3HAKOMHUTbCSI € HCTOpHeH

Pa3BUTHUA I'COMCTPHUU
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TpeyronbHuKu

22

IToHsiTME O paBHBIX
TPEYroJibHUKAX U

Pacno3sHaBaTh mapbel paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
yeprexkax (C ykazaHueM MPU3HAKOB).

NEepBUYHBIE
MPEJCTABIEHUS O
paBHBIX (hUrypax.
Tpu npusHaka
paBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
IPSIMOYTOJBHBIX
TPEYTOJILHUKOB.
CBOIICTBO MeTUAHBI
IPSIMOYTOJIBLHOTO
TPEYTOJbHUKA,
MPOBEAEHHON K
TUIIOTEHY3E.
PaBHOOenpeHHbIC 1
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipn3naku u
CBOMCTBA
pPaBHOOEIPEHHOTO
TPEYTOJbHUKA.
HepasencrtBa B

BoiBoauTh ciiecTBUs (PaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHHUKOB.

DopMyJIHPOBATH ONPEACIICHNS: OCTPOYIOJIBHOIO,
TYNOYTOJILHOTO, IPSIMOYTOJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIBHUKA; CEPEINHHOIO MEPIIEHANKYIApA
OTpE3Ka; IEPUMETPA TPEYTOJIbHUKA.

@opMyTHPOBATH CBOICTBA U MPU3HAKUA PABHOOEIPEHHOTO
TPEYTOJIbHHUKA.

Crpoutrb 4yepTexM, pemiaTb 3aJa4d  C  ITOMOIIBIO
HAXOX/ICHUSI PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATH NPU3HAKU PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB B 3a7a4ax.

Ucnoab3oBaTh LHUPPOBBIE pecypchl AJsl HCCIAEAOBAHMS
CBOMCTB U3y4aeMbIX (QUryp.

3HAKOMMTBHCH ¢ UCTOPHEH PAa3BUTHS T€OMETPUU
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reOMETpUH.
[IpAMOYTOIBHBIN
TPEyroJIbHUK C

yriaom B 30€

[lapannenbHble NpsIMBIE,

CyMMa yTJIOB TPEYTOJbHUKA

14

[TapayutenbHbIE
IIpsIMBIE, UX CBOMCTBA.
Haxkpecr nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE TpU
IIEPECCUCHHUH
IapajuIesIbHBIX
OPSIMBIX CEKYLIEN ).
[Ipuznak
napaJlIeIbHOCTH
IPSIMBIX Yepe3
PaBEHCTBO PaCCTOSTHUMN
OT TOYEK OJJHON
IPSIMOU 10 BTOPOU
npsmoi. Cymma yrioB
TPEYTOJIbHUKA.
Brentnue yriibl
TPEYTOJIbHUKA

DopMyJIMPOBATH MOHATHE NAPATUIETBHBIX MPSAMBIX,
HAXOAUTh NPAKTUYECKUE ITPUMEPBI.

N3yuaTsh cBoiicTBa yIiioB, 00pa30BAHHBIX MPU MEPECCUCHUU
rapajuieNIbHbIX IpsAMbIX cexkyuiei. [lpoBoautb
A0KAa3aTeJIbCTBA NAPAJUIETBHOCTH ABYX MNPSIMBIX C IOMOILBIO
YIJIOB, 00pa30BaHHBIX MIPU NMEPECEUYEHUU FTUX MPSIMBIX TPEThEil
MPSIMOM.

Bobruncastb cyMMy YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxoauts yucioBbie 1 OyKBEHHbIC 3HAUCHUS YTJIOB B
F€OMETPUUECKHX 33J1a4ax C UCIOJIb30BAHUEM TEOPEM O

CyMME yTJIOB TPEYTOJbHUKA U MHOI'OYT'OJIbHUKA.
3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHS T€OMETPUU
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OKpY>KHOCTb ¥ KpYT. 14 OKpy>HOCTB, Xopaa u | POPMYJIHPOBATH ONpeaeSIeHusi. OKPYKHOCTH, XOP/IbI,
[ eomeTpuyeckue JIHMAMETP UX CBOWCTBA. | JAWAMETPa M KacaTelbHOH K OKpykHOcTH. U3ydaTh ux
IIOCTPOCHHA KacarenpHas k CBOMCTBA, PU3HAKHU, CTPOUTH YEPTEKHU.
OKPY>KHOCTH. HccnenoBarhb, B TOM UKCIIE HCHOJIB3YS HM(POBBIE pecypehl:
OKpyKHOCTB, OKpY>KHOCTb, BIIMCAHHYIO B YTOJI; IICHTP OKPY>KHOCTH,
BIIMICAaHHAs B YTOJI. BIIMCAaHHOM B yTOJI; PABEHCTBO OTPE3KOB
ITonsitue o 'MT, KacaTeIbHBbIX.
IIPUMCHCHHUC B UcnoanzoBars meroa I MT u1s nokasarenscTBa TeOpeM
3a/1atax. 0 IepeceYeHnr OUCCEKTPUC YITIOB TPEYTOJILHUKA U
buccextp Hcf‘ 1 CEpPEINHHBIX NEPIEHIUKYISAPOB K CTOPOHAM TPEYTOJIbHUKA
CEPENMHHbIH ¢ nomompso ['MT.
NEPIECHANKYJIIAP . .
KaK OBJ1aieBaTh NOHATUAME BIIMCAHHOW U ONIMCAHHOU
reOMETpPHUECKHE OKPYHOCTEUN TPEYTOJbHUKA, HAXOAUTH LIEHTPBI 3TUX
MECTa TOUYEK. OKPYKHOCTEH.
OKpy»KHOCTb, Pemiatb OCHOBHBIE 3a1a4M HA MIOCTPOEHHE: yIJIa, PABHOTO
ONMCAaHHas OKOJIO JAHHOMY;  CEpEIMHHOIO0  NEPICHAMKYJSApAa  JaHHOIO
TPEYTrOJIbHUKA. OTpE3Ka; MPSIMOM, ITPOXOASAIIEN Yepe3 JaHHYIO TOUKY U
OKpy>XHOCTb, MEePIECHIUKYJISIPHON JAHHOU MPSMOM; OUCCEKTPUCHI
BIIMCaHHAsA B JAHHOTO yIja; TPCYroJIbHUKOB I10 Pa3JIMYHBIM DJICMCHTAM.
TPCYTOJIbHHK. 3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHS T€OMETPUH
[Ipocrenmmue
3a1a4d Ha
IIOCTPOCHUE
[ToBTOpenue, 00001IEHNE 4 IToBTOpEeHue n | Pemarp 3224 Ha NOBTOPEHUE, WIUTFOCTPUPYIOIIUE CBA3U
SHAHHH 00o01IeHNe MEXIY Pa3TuYHBIMU YaCTSIMU Kypca
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OCHOBHBIX TIOHIATUU U

METOJIOB  Kypca
KJ1acca

7

OBIIEE KOJIMYECTBO 68
JACOB I10
[TPOI'PAMME
8 KNIACC
HaumenoBanue pazaena | KonuuecTBo OCHOBHOE OcCHOBHBIE BUJIbI JIEATEIBHOCTH O0y4arOIIUXCS
(Temsl) Kypca 4acoB CoJIep)KaHHe
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YeThIpEXYTOIBHUKHI 12 TTapajuIesorpaMm, ero HN3o00paxkarb U HAXOAUTh Ha yeprexax
TIPU3HAKK U CBOICTBA. | YCTHIPEXYTONBHUKM PAsHBIX BUJOB M HUX OJICMCHTBL
YacTHbIe Clydan @®opMyJIHpPOBaTh  ONpeldeJeHUsi:  Iapajuiesorpamma,
apajuIeIorpaMMoB NPSMOYTOJILHUKA, pomoba, KBaJipara, Tpaneuuu,
(IIPAMOYTOJIbHUK, PaBHOOOKOM Tparenuu, MpsMoyroJibHOM Tpareiuu.
pomO, KBazpar), uX Jloka3piBaTh W HCIOJb30BATH TPH pPelleHHH 3aJa4
IIPU3HAKH U CBOMCTBA. | ppy3Haku U CBOMCTBA: MapajuieorpaMma,
Tpamenus. psIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpaneluu, paBHOOOKOH
Paproboxkad u Tparenuu, NpsMOyTroJIbHON Tpaneuuu.
NPSIMOYTOJIbHAS
IIpuMmensaTs MeTOx YABOEHUS MeIMaHbl
Tparneuu.
TpeyroibHuka. Mcemoub3oBaTh I1UGPOBBIE PECYPCHI
Meton yaBoeHus 3
MEIaHbL. JUTSL UCCIIEJIOBAHUSI CBOMCTB U3y4aeMbIX (UTYP.
I{eHTpanbHas 3HAKOMHUTBCH C HCTOPHEH Pa3BUTHUSA T€OMETPUU
CUMMETPHUS
Teopema ®daneca u 15 Teopema Daneca u IIpoBoAMTH MOCTPOEHUSA C IIOMOIIBIO LIUPKYJIS U
TeopeMa 0 TeopeMa JIMHEVKH C UCIIOJIb30BaHue TeopeMbl Dasieca U TeOpeEMBbI O
TpONOPLHOHAILHBIX o PONOPLHOHAIBHBIX OTPE3KaX, CTPOMTH YETBEPTHIi
OTpe3Kax, MoJgo0HbIe .
MPONOPIHUOHAIBHBIX MPOMOPUHAOHAIBHBIN OTPE3OK.

TPEYTOJIbHUKHU

oTpe3kax. Cpennsis
JIMHUA TPEYTOJIbHUKA.

HpOBOZ[I/ITb A0Ka3aTeJIbLCTBO TOIO, qTo MCAHAHDbI
TPCYIOJIbHHUKA IICPCCCKAIOTCS B OJIHOM TOYKE, 1 HAXO0JAUTH
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Tpaneuus, e€ cpeauss
JIVHUSL.

[IponopumronanbHbIe
otpesku. Llentp
Macc B
TPEYTrOJIbHUKE.
[TogoGHbIe
TPEyroJibHUKU. Tpu
pU3HaKa Moa00us
TPEYTrOJIbHUKOB.
[Ipumenenue
noj00us mpu
pelieHun
MPAKTUYECKUX 33/1a4

CBSI3b C IICHTPOM Macc, HAXOAUTh OTHOIIICHUE, B KOTOPOM
MEJIMaHbBI JSIATCS TOUYKOU UX ITepeCeUSHHUs.

HaxoauTh 1mogo0HbIC TPEYTOIBHUKHA HAa TOTOBBIX YEPTEKAX
C YKa3aHHEM COOTBETCTBYIONIUX IMPHU3HAKOB MOI00MS.
PemiaTh 3a1a4u Ha MOJO00HBIC TPEYTOIHLHUKH C TIOMOIIIBIO
CaMOCTOSATEIILHOTO TTOCTPOSHUS YePTEIKEH U HAXOKICHUS
MOAOOHBIX TPEYTOJIHLHUKOB.

IIpoBoaUTH 10KA3aTEJBLCTBA C UCIIOIb30BaHUEM
MIPU3HAKOB MMOI00USI.

Jloka3pIBaTh TPY MPHU3HAKA IMOJI00MS TPEYTOJIBLHUKOB.
IIpuMeHSITH MTOTyYCHHBIC 3HAHUS TPH PEIICHUH

F€OMETPUYECKHUX U MPAKTUYECKUX 3a/1a4.
3HAKOMHMTBHCS ¢ UCTOPHEH PAa3BUTHS T€OMETPUU

[ momans. Haxoxnenue
[UIOIIAJAEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTyp.

[Tmomaau mogo0HBIX GUryp

14

CBoiicTBa
TUIOIIAJICH
r€OMETPUYECKHUX
buryp. ®opmyibl
JUTS TUTOIIA A
TPEYTOJbHUKA,
napajeaorpamma,
Tparneuu.
Brruncnenue
TUIOIIAASH CIIOKHBIX

dburyp.

OsgiaieBaTh NEePBUYHBIMH NPeJICTABJICHUSIMHU 00
oO111ei Teopuu 1IoImaau (Mephl), (pOpMYJIUPOBATH
CBOMCTBA IJIOLIA/IN, BBISICHITH UX HATJISIAHBIN CMBICIL.
BbiBoauTh (hOpMyIIBI IJIOMIAAH MTapaljiesiorpaMmma,
TPEYTrOJIbHHUKA, TPANICIIUH U3 POPMYJIBI IIIOIAIN
MpsMOYTOJIbHUKA (KBaJpara).

BbiBoauTH ()OpMYJIBI IIIOMAAH BBITYKJIOTO
YeThIPEXYTOJIbHUKA Yepe3 TUArOHaIN U YIoJl MEX]ly HUMHU.
HaxoauTs miomanu ¢puryp, n300pak€HHBIX Ha KJIETYATOM
OyMmare, HCIOJIb30BaTh pa30MeHne PUTryphl Ha YaCTH U
J0CTpauBaHHUE.
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[Tnomanu ¢uryp Ha
KJIeTYaTon Oymare.
[Tmomaau moago0OHBIX
buryp. 3agaum c
MPaAKTUYECKUM
COJCPKAHUEM.
Pemenue 3agau ¢
IMOMOIIIBIO METO/1a
BCIIOMOTaTEJIbHOM
TUIOIIAU

Pa3oupaTh npuMepsbl UCIIOIH30BaHUS BCIOMOTaTEIbHON
TJIOIIAIM JIJISl PEIICHUSI TEOMETPUUYECKHUX 3aay.

HaxoauTts 1mioniaamn moio0HIX Guryp.

Boruuciasarthb IIomaay pa3jindHbIX MHOT'OYT'OJIbBHBIX (1)I/Il“yp

Pemarnb 3ajavd Ha 11omaJab € MpakKTH4YCCKUM
COACPKAHUCM

Teopema ITudaropa u
Hayajia TPUTOHOMETPUU

10

Teopema Iudaropa,
U €€ PUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
GyHKIIUA OCTPOTO
yria
MPSIMOYTOJBLHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUUECKHUE
COOTHOIIEHUS B
PSIMOYTOJILHOM
TPEYTrOJIbHUKE.
OcHoOBHOE
TPUTOHOMETPHUUECKOE

Joka3biBaTh Teopemy [ludaropa, ucnoab3oBats €€ B
MPAKTUYECKUX BBIYUCICHUSX.

DopMyJIHPOBATH ONPEICIICHUS

TPUTOHOMETPUUECKUX (DYHKIIUN OCTPOro yria,

NMPOBEPATH UX KOPPEKTHOCTH. BLIBOAUTH
TPUTOHOMETPHUYECKUE COOTHOIICHUSI B

MPSIMOYTOJILHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOIIEHUSI MEXAY CTOPOHAMH B
MPSAMOYTOJIBHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°;
30° u 60°.

Hcnoab3oBaTh GOpMYJIbI TPUBEICHUSI 1 OCHOBHOE

TPUTOHOMETPUYECKOE TOKIECTBO JJIs1 HAXOXKICHUS
COOTHOIIICHUM MEKTy TPUTOHOMETPUUIECKUMU (DYHKITUSIMU
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TOXAOCCTBO

Pa3IMYHBIX OCTPLIX YIJIOB.
HpI/IMeHﬂTb IMOJYUYCHHBIC 3HAHWA WU YMCHHUSA IIPHU PCIICHHUUA
MMPAaKTHYCCKUX 3a7aY.

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHS T€OMETPUU
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YTIBI B OKPYKHOCTH.
Brivcanuble 1 onMcaHHbIC
YETBIPEXYTOJbHUKH.
KacarenbHble K
OoKpyxHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIE YTJIbL,
YILOJI MEXKTY
KacaTeabHON U
XOPAOU. YTIIbI
MEXIY XOpAaMH U
CEeKYIIUMHU.
Bnucannsie n
OITMCaHHBIC
YETBIPEXYTOJIbHUKH,
WX TMPU3HAKU U
CBOMCTBA.
IIpumenenue sTux
CBOWCTB IpHU
pelIeHun
F€OMETPHUUECKUX
3ajJ1ad4.

Bzaumnoe
PACIIONIOKEHUE IBYX

OKPY>KHOCTEH, 001111e
KacareipHble. Kacanue

OKPYKHOCTEM

D®opMyJIHPOBATH OCHOBHBIE OIIPECIICHUS, CBA3aHHBIE C
yriamMu B Kpyre (BIMCAHHBIN yroJl, HEHTPaIbHBINA yTOM).
HaxoauTs BIMCaHHBIE YTIIbI, ONUPAOLIUECS HA OJHY IYyTY,
BBIYMCJIATH YIJIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yTJlax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHHUKE,
TEOPEMBI O LIEHTPAIILHOM YIJIE.

HccaenoBathb, B TOM YKCIIE C TOMOILIBIO U(PPOBBIX
pPECypCoOB, BIIMCAHHBIE M ONUCAHHBIE YETHIPEXYTOIbHUKH,
BbIBOUTH X CBOMCTBA U IPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA U NIPU3HAKU MPU PELICHUN
3a7a4
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[ToBTOpEeHME, 0000IICHNE ToBTOpeHH e PemiaTh 3a1a4u Ha MOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
3HAHUH OCHOBHBIX IIOHSTHIH 1 | MEXKIY Pa3sIMYHbIMU YaCTAMH Kypca
METOJO0B KypcoB 7 1 8
KJIacCOB, 0000IIICHHNE
3HAHUH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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9 KUIACC

OTPE3KOB XOP/I,

HaI/IMeHOBaHI/Ie pagﬂeﬂa KOHI/IquTBO OCHOBHOG OCHOBHBIC BUObBI ACATCIIBHOCTHU O6yanOH_H/IXCﬂ
(Tembl) Kypca 4acoB coaep)kaHue
Tpuronomerpus. Teopemsr 16 Onpenenenne ®opmyaHpoBaTh  ONpeAeJeHUS  TPUTOHOMETPUYECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMCTPUHCCKUX | hyykrimit TyNBIX U MPSIMBIX YTIIOB.
HKIIUH yTJIOB OT
Pelienne TpeyronbHIKOB GynKuni y BeiBOAUTH TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB (C
0€= 10 180€. y
pagyCcoM OMMMCAHHOU OKPY>KHOCTH).
DopMyJIbl .
HpHBeIeHUS BouiBoauTh (hopMyJIbI AJI BHIMUCIEHHS IJIOMIANEH C
' HCMOJIb30BAHHEM TeopeM TpuroHomMerpuu (hopmyna
TeopeMa KOCHHYCOB,
IJIOIIAIU TPEYTOJbHUKA YEPE3 JIBE CTOPOHBI U YTOJI
TeopeMa CHHYCOB. i
Pewmerie MEXy HUMH, (hopMyIia TUIOMAIU YEThIPEXYTOIbHUKA
4yepe3 ero IUaroHaau U yroj MexIy HUMH).
TPEYTOJbHUKOB.
TTpakTHyecKoe PemiaTh TpeyroJbHUKH.
IPUMEHEHHE Pemartsb npaktudeckue 3aauu, CBOASIINECT K
JIOKa3aHHBIX TEOPEM HaXOXJICHUIO Pa3JIUYHBIX 2JIEMEHTOB TPEYTOJIbHUKA
[IpeobpasoBanue moa00Hs. 10 IMousTHE O OcBauBaTh NOHSATHE IPEOOPA30BAHUS OTOOHS.
MeTpuueckue Npeo6pa3oBaHMH HMcceaen0BaTh OTHOILEHHE TMHEHHBIX 3JIEMEHTOB (QUTYD
COOTHOIICHHA 110100us. IpH IpeoOpa30BaHUy MOLOOHS.
B OKPY’KHOCTHA COOTBETCTBCHHBIE Haxoauts npuMepsl 1o00us B OKpYKarolien
3JICMCHTHI JIEMCTBUTEILHOCTH.
MOJO0OHBIX GUTYD. BbIBOAMTH METPUYECKUE COOTHOLICHUS MEKITY
Teopema o OTpPE3KAMU XOPJ, CEKYIIUX U KacaTeJIbHBIX C
IPOU3BCACHUU MCIIOJIb30BaHUEM BIIUMCAHHBIX YTJIOB U MOJA00HBIX

TPEYroJIbHUKOB. PemiaTh reoMeTpuieckue 3aj1auu u
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TeopeMa

3a/1a4d U3 peaibHOM KU3HU C UCTIOIBb30BAHUEM MO I00HBIX
TPEYrOJIbHUKOB

O IPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o
KBaJipare
KacaTeJIbHOM.
[Ipumenenune B
pelLIeHun
r€OMETPUYECKHUX
3a1a4
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BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIUMTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
HA YUCJIO.
DOU3NYECKUN U
F€OMETPUUECKUHN
CMBICJT BEKTOPOB.
Paznoxenne BekTopa
0 ABYM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatet
BEKTOpA.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KAK HANIPABIICHHBIE OTPE3KH,
HCCIIe0BATH FEOMETPUUECKUI (MIepeMenieHue) u
dbuznyeckuii (Cuiia) CMbICITBI BEKTOPOB.

3HaTh onpeeeHUus1 CyMMbI U pa3HOCTH BEKTOPOB,
YMHOKEHHUS BEKTOpPA HA YUCIIO, HCCJIeI0BATH
reOMETPUYECKUN U (PU3UUECKUIN CMBICIIBI 3TUX OTIEPAIIUA.
PemiaTh reomeTpruyeckre 3a1a41 ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpPaM.

Hcenoab30BaTh CKAIPHOE MTPOU3BEACHUE BEKTOPOB,
BbIBOJAMTH €0 OCHOBHBIEC CBOMCTBA.

BeIyucasiTb cyMMy, Pa3HOCTh U CKAJIIPHOE MPOU3BEJICHHE
BEKTOPOB B KOOpAWHATAX.

IlpuMeHATH CKalIsipHOE MPOU3BEICHHUE I HAXOXKICHUS
JUTUH ¥ yTJIOB

IIPUMEHEHUE TUISL
HaxXOXJICHUS JUIMH M
YIJIOB. Pemenne
3a1a4 € TOMOIIBIO
BEKTOPOB.
[Ipumenenue
BEKTOPOB TUISL
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pereHus 3a1a4
(176370097

I[eKapTOBBI KOOpOWHATLI

Ha ITIJIOCKOCTH

JlexapToBbI
KOOpJIMHATBI TOUEK Ha
IJIOCKOCTH.
YpaBHEHHE TIPSMOU.
YpaBHeHUE
OKPY>KHOCTH.
Koopaunater Touek
nepeceyeHus
OKPYHOCTH U
IPSIMOM.

Merton kooparHAT
MIpU PEUICHUU
r€OMETPUUECKUX
3a7a4, IPaKTUYECKUX
3ama4

OcBauBaTh NMOHATHE NPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKAaPTOBBIX KOOPAUHAT TOUYKHU.

BoIBOAMTH ypaBHEHHUE IPAMON U OKPYKHOCTH. BbIaeJasTh
MOJIHBIM KBaJpaT JJI1 HaXOKJIECHUS LIEHTpa U paauyca
OKPY>HOCTH 110 €€ YPaBHEHUIO.

PemaTe 3aqa4u Ha HAX0XKJICHUE TOYEK IIEPECEUCHUS
IPSIMBIX U OKPY’KHOCTEH C IIOMOIIIBIO METO/1a KOOPIHUHAT.
Hcnoab30BaTh CBOMCTBA YIIIOBOTO KO PUITMEHTA MPIMON
IIPU PELIEHUU 33124, JUJIsl ONPEIEIICHHS] PACIIONOXKEHUS
IIPSAMOM.

IIpuMeHATH KOOPIUHATHI IPU PELIEHUH T€OMETPUUECKUX U
MPAKTUYECKUX 3a]1a4, JIJIsl IOCTPOCHUSI MAaTEMAaTUYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO ] KOOPIUHAT).
IMoab30BaTbes U1 TOCTPOCHUS U UCCIEA0OBAHUIMA

U (POBBIMU pPECYpCaAMH.

3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHS T€OMETPUU
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[IpaBrIIbHBIE
MHOT'OYTOJIbHUKH. [[nmHa
OKPY>KHOCTH M IUIOIIAb
Kpyra. Beruucnenue
[UIoIaae

IIpaBuiibHBIE
MHOT'OYT'OJIbHUKH.
Yucno nt. J{nuna
OKPY>KHOCTH, TyTH
OKPY’KHOCTH.
Pannannas mepa
yriIa.

[momane kpyra,
CEKTOpa, CErMEHTa

@ opMyIUPOBATH ONPEACIICHUE TPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX AJIEMEHTHI.
IHob30BaThCst MOHATHEM JUIMHBI OKPYKHOCTH,
BBEJAEHHBIM C TOMOIIbIO MPABUIBHBIX MHOTOYTOJIbHUKOB,
onpeaeasiTh YUCIIO T, JUIMHY IyTH U PaIHaHHYIO MEpPY
yria. IIpoBoauTs mepexoa ot pajiiaHHOW MEPBI yIiia K
rpayCHON U HA0OOPOT.

OnpegeasiTe IoMAas Kpyra.

BoiBoauTh popmyJibl (B rpagyCHON U paIMaHHON MEpE)
JUTSL ITTUH IYT, TUIOIIA/Ied CEKTOPOB U CETMEHTOB.
Boruucasts miomanu Guryp, BKIIOYAIOIIUX AIE€MEHThI
OKPY>KHOCTH (Kpyra).

HaxoauTts momany B 3ajja4ax peaJibHOM KU3HU

JIBM>KEHMS TIIIOCKOCTH

[TonsaTHE O
IBUKECHUU
TTOCKOCTH.
[TapaiutenbHbII
NEPEHOC, HOBOPOT
IIpumenenue mpu
pElIeHnN 3a7a4

Pa30uparts npumepsl, WILUTIOCTPUPYIOIIUE TOHITUS
JIBUKEHUSL.

DopMyJIMPOBATH OINPEACIICHUS IAPAIUICIIBHOTO IIEPEHOCA,
IIOBOPOTAa U OCEBOM CUMMETpHUU. BBIBOAUTH NX CBOMCTBA,
HAXOJAUThb HEMOJABHKHBIE TOUKH.

HaxoauTh EHTPBI U OCH CUMMETPHI MPOCTEHIIHX HUTyp.
IIpuMeHATH MapajuiesIbHBIN NEPEHOC U CUMMETPUIO TIPU
peIIeHNH FreoOMeTpUYECKHX 3a1a4 (pa3ouparh MpUMeEpHI).
Hcnonb30BaTh 1S TIOCTPOCHUS U UCCIIEOBAHUMN

U(pPOBBIE peCypChl
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[ToBTOpEeHue, 06001IeHUE,
CUCTEMAaTHU3aIMI 3HAHUU

IToBTOpEHNE
OCHOBHBIX IMOHATHUH U

OnepupoBaTh NOHATHAMM: QUTYypa, TOUKA, IpsIMasi, yroJ,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUMN

METOJI0B KypcoB 7-9
KJ1acCOB, 0000IIeHHE
Y CUCTEMATU3als
3HAHUM.
IIpocrenmue
r€OMETPUYECKHE
(burypsl 1 ux
cBoyicTBa. Mzmepenne
F€OMETPUYECKHUX
BEJIMYMH.
TpeyronbHuKHM.
[TapaiutenbHbIe N
NEPIECHANKYJISIPHBIC
MpSIMBIE.
OKpy»XHOCTb U KpPYT.
I'eomerprueckue
MOCTPOEHUS. YTJIbI
B OKPY>KHOCTH.
Briicanneie u
ONMCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.

TPEYTOJIbHUKH, TIPSIMOYTOJLHBIN TPEYTOIHHUK, MEUAHA,
OWCCeKTpHCca M BBICOTA TPEYTOJIbHUKA, TApaIeTIOTpamMM,
poMO, IPAMOYTOJILHUK, KBaJIpaT, TPaNeIus; OKPY>KHOCTb,
KacarelibHas, paBEHCTBO U Mo100ue Guryp,
TPEYTOJIbHUKOB; APAIIEIBHOCTD U MEPIEHANKYISIPHOCTh
TPSIMBIX, YTOJI MEXIY TPSIMBIMU, CHMMETPHSI OTHOCUTEITHHO
TOYKH U TIPSIMOM; AJIMHA, PACCTOSIHUE, BEIMUMHA YTIIa,
TUTIOMIA b, IEPUMETP.

Hcnoab3oBaTh GoOpMYyJIbI: IEPUMETPA U TIIOIIATH
MHOTOYTOJIbHUKOB, JUTMHBI OKPY)KHOCTH M ILIOIIAIA KPyTa,
00BEMa MPSMOYTOIBLHOTO MapaljIeNIeUIeaa.
OnepupoBaTh NOHATHAMM: MPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; UCMOJIb30BATh YTH MOHITHS JIJIS
NIPEJICTaBICHUS JaHHBIX M PEIICHUS 3a]a4, B TOM YUCIIe M3
JIPYTUX YYEOHBIX MPEIMETOB.

PemaTh 3a1aum Ha MOBTOPEHUE OCHOBHBIX IMOHSATHIA,
WJUTIOCTPALIAIO CBS3EH MEXIy pa3IMuHBIMU YacTSIMHU Kypca.
Bu10upaTh MeTO /IS pelieHUs 3a1a4u.

Pemiats 3aaa4u U3 MOBCEIHEBHOM KU3HU
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[Ipsmas u
OKPY>KHOCTb.
YeThIpEXyTOIBHUKMY.
Brucannsie
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Y OTIFICAaHHBIC
YEeTHIPEXYTOJIBLHUKH.
Teopema [udaropa u
HayJaJa
TPUTOHOMETPHH.
Pemenue oOmux
TPEYTOJIbHAKOB.
IIpaBunbHbIE
MHOTOYTOJHHUKH.
IIpeobpazoBanus
MJIOCKOCTH.
JIBmwxenns. [Togobue.

Cummerpus.
[momane.
Brruncnenue
IUIOIA e H.
[Tnomaau no100HbIX
¢buryp. JlekapToBbl
KOOpJIMHATHI HA
IJIOCKOCTH. BEKTOpBI
Ha IUIOCKOCTHU

OBILEE KOJIMYECTBO
YACOB I10
[TPOI PAMME

68
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OEJEPAJIBHASA  PABOYASA  ITPOTPAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJBHAA 3AIINCKA

B coBpemMeHHOM HH(POBOM MHUpPE BEPOSITHOCTh M CTATHUCTHKA MPUOOPETAIOT BCE
00JIBIIIYI0 3HAYMMOCTh, KaK ¢ TOYKU 3pEHUS MPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIH
B 00pa3oBaHUM, HEOOXOJUMOM KaKIOMY 4eloBeKy. Bo3zpacraer uucno npodeccui,
Py OBJAJEHUU KOTOPBIMH Tpedyercsa xopoluass 0Oa3oBas MOArOTOBKA B 00JacTh
BEPOSATHOCTU M CTaTUCTHUKH, TaKas MOJIrOTOBKA BaXKHA I IPOAOKEHUS 00pa3oBaHMs
U JJI1 YCHEUIHOW MPOPECCHOHAIBHON Kapbephl.

Kaxapiii 4enoBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A s 0OOCHOBAaHHOTO TPHUHSTHS PEIICHUS B YCIOBHSIX HEIOCTaTKa WM
n30bITKa HWHGOPMAIMU HEOOXOJMMO B TOM YHCIE XOpomio cHopMHUpOBaHHOE
BEPOSATHOCTHOE U CTATUCTUUYECKOE MBIILJICHUE.

NMeHHO MO3TOMYy OCTpO BCTaja HEOOXOIUMOCTh C(OPMHUPOBATH Y 00YyUAIOIIUXCS
(YyHKUHMOHAIBHYI0 TPAMOTHOCTB, BKJIIOYAIOLIYI0 B c€0S B KaueCTBE HEOThEMJIEMOM
COCTaBJISIIOLIEN yMEHUE BOCIPUHUMATh M KPUTUYECKU aHAJIM3MPOBATh MH(OpMAIMIO,
MPEJICTABICHHYIO B Pa3jMYHbIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN XapakTep MHOTHUX
peasibHbIX MPOIECCOB M 3aBUCHUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSTHOCTHBIE
pacyETHL.

3HaKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMH NpPHUHIMIAMH cOOpa, aHajau3a u
NpEJCTaBICHUS JAHHBIX M3 Pa3lWyHbIX cdep KU3HU O0OIlecTBa M TOCylapcTBa
npuobmaer oOyyarommxcss K OOIIECTBEHHbIM HHTepecaM. [I3yueHue OCHOB
KOMOMHATOPUKH pa3BUBA€T HABBIKM OpraHuM3aluu mepedopa U mojcuéra uwucia
BAapHaHTOB, B TOM YHKCJ€ B MPHUKIAJAHBIX 3a7adax. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co3maéT mMaTemarnueckuid QyHIamMeHT A POPMHUPOBAHUS KOMIIETEHIMI B
obmactu uHPOpPMATHKH W UUMPOBBIX TexHONOTWHA. [IpM W3ydeHMHM CTATUCTUKUA H
BEPOSATHOCTH O0OTaIlaoTCsl NPEICTaBICHUsS OOydYarolUXCs O COBPEMEHHOW KapTHHE
MHUpPa ¥ METOJaxX €ro MCCleOBaHus, POpMHUpPYETCs] TOHUMaHUE POJIM CTATHCTUKH Kak
UCTOYHUKA COLMAJbHO 3HAUYMMOM HMHQOpMAMM M  3aKJIaJbIBAlOTCS  OCHOBBI
BEPOSTHOCTHOTO MBIIIICHUSI.

B cooTBeTcTBUM C NaHHBIMM LEISIMH B CTPYKTYpE MpOrpamMMmbl y4eOHOIro Kypca
«BeposTHOCTh U CTATUCTHKA» OCHOBHOTO 0011ero 00pa30BaHUs BbIIEICHBI CIIEIYIOIINE
coJiepKaTesbHO-MeToAnueckue JuHUU: «lIpeicTaBieHne AaHHBIX W OIUCaTeNbHas
CTaTUCTUKA», «BepoaTHOCTBY, «DneMeHThl KOMOWHATOpUKHN», «BBeneHue B TEOpHIo
rpadoBy.
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Copnepxxanne smHuM «lIpencraBieHne AaHHBIX M ONMUCATENbHAS CTATUCTHUKA»
CIIY>)KUT OCHOBOM 11Ji1 pOpMHUPOBAHUSI HABBIKOB pabOThl ¢ MH(OPMALIMEH: OT YTCHUS U
UHTEpIpeTaluy MHpOpMalU, NPEICTaBICHHON B Tabiuuax, Ha JuarpamMmax Hu
rpa¢pukax, 10 cOopa, MpEACTaBICHUS W aHaJIW3a JaHHBIX C MCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CpPEeIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydarolyecsi ydarcs CUYUTBIBATb M HUHTEPIPETUPOBATh JAaHHBIC, BbIJIBUTaTh,
apryMEHTUPOBATh M KPHUTHKOBaTh NPOCTEUIINE THUIOTE3bl, PA3MBIILIIATE HaJ
(akTopamu, BbI3BIBAIOIIMMU HW3MEHYMBOCTb, M OLEHUBATh UX BIUSHHE Ha
paccMaTpUBaeMbIe BEJIMYHUHBI U IIPOLIECCHI.

NHTynTHBHOE TMPEACTABICHHE O CIy4alHOM W3MEHYHMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAECHLNW CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW ISl U3YYECHUS
TEOPUH BEPOSATHOCTEH. bolbllloe 3HaueHue UMEIOT MPAKTUYECKHUE 3aJ]aHusl, B YaCTHOCTHU
OTBITHI C KJIIACCHYECKUMH BEPOATHOCTHBIMHU MOJIEISIMHU.

[TonsiTve BEpOSTHOCTH BBOJIUTCS KaK Mepa MpaBAOINo00Us CIIy4aiHOTO COOBITHSL.
[Ipu nzyyeHuu yueOHOro Kypca o0ydarommecs: 3HAKOMSITCSL ¢ IPOCTEUIITMMU METOAaMHU
BBIYKCIICHUS BEPOSTHOCTEHM B CIy4YalWHBIX JKCIEPUMEHTAX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU HCXOJIAMH, BEPOSTHOCTHBIMH 3aKOHAMH, ITO3BOJSIOIIMMH CTABUTh U
pemarb Oosee cliokHbIE 3a7aud. B yueOHbIH Kypc BXOJAST HaudajbHbIE MPECTABICHUS
O CIIy4YalHbIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTHKAX.

B pamkax ydeOHOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO OOYYalOLUXCS  C
MHO>XECTBAMHU U OCHOBHBIMHU ONEpPALMSIMHU HaJ MHOXXECTBaAMH, pPaccMaTpUBAIOTCS
IIPUMEPHl TNPUMEHEHUS Ui pELIEHUs 3a/1ad, a TakKe HCIOJb30BaHUSA B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 kmaccax wu3ydaercs ydeOHbI Kypc «BeposTHOCTP M CTaTUCTHKa», B
KOTOpBIN BXOIAT pasnensl: «lIpencraBiieHne NaHHBIX M ONMCATENIbHAST CTATUCTUKAY,
«BepoaTrHocThY», «DIeMEeHTbl KOMOMHATOPUKWY, «BBeneHre B Teoputo rpadoBy.

OOmiee 4YMCIO YacoB, PEKOMEHJIOBAaHHBIX [UIsl M3y4EeHHs Y4YeOHOro Kypca
«BeposiTHOCTh 1 cTaTucTUKaY, — 102 yaca: B 7 kiacce — 34 yaca (1 yac B Heneno), B 8
kimacce — 34 gaca (1 gac B Henmento), B 9 kitacce — 34 daca (1 gac B Hezelno).

COIAEPKXAHUE OBYYEHUA

7 KIIACC

ITpencraBineHne naHHBIX B BUAE TaOMuL, AuarpamMM, rpaukoB. 3aroJIHEHHE
Ta0JIMI], YTEHHE U MOCTPOCHHE AUArpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
YreHnue rpadukoB peajbHBIX IpoleccoB. M3BieueHue mHpopMalnuu U3 AUATPAMM U
Ta0JIUL, UCTIONb30BAHUE U UHTEPIIPETALINS JaHHbBIX.
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OnucaTtenbHas CTAaTUCTUKA: cpefaHee apudMeThyeckoe, MeJuaHa, pa3Max,
HauOoJIbIlIEE W HaWMEHbIIEe 3HAaYeHUs HaOopa YHCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

Cry4aitHbIi SKCTIEPUMEHT (OIBIT) U CIy4daitHoe coObITHEe. BeposiTHOCTh 1 yacToTa.
Ponp ManoBeposSTHBIX M MPAKTUYECKHU JOCTOBEPHBIX COOBITUM B IPUPO/IE U B OOIIIECTBE.
MoHeTa u urpanpHasi KOCTb B TEOPUU BEPOSTHOCTEM.

I'pad, Bepmmna, pedpo. Crenenp BepuimHbl. Yucio pédep U cyMMapHasi CTEICHb
BepiuH. [IpencraBnenue o csizHocTH rpada. Llenu u nukisl. [lytu B rpadax. O6xon
rpada (sinepoB nyTh). [IpencraBnenue 06 opueHTHpoBaHHOM TIpade. Pemenne 3agau ¢
MOMOIIIbIO TpadoB.

8 KVIACC

[IpencraBieHne JaHHBIX B BUJIE€ TaOJHII, TUAarpaMMm, rpauKoB.

MHO0K€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXKECTBO. Onepauy HaJl MHOKECTBAMU:
o0benuHeHue, nepecedeHue, nomnoiHeHue. CBoMCTBa omepanuii HaJl MHOXKECTBAMM:
MEePEMECTUTENBHOE, COUETATENbHOE, PacCHpeIeIUTeNIbHOE, BKIItoUeHus. Mcnonbp3oBanue
rpauueckoro MpejCTaBICHUS MHOXKECTB [UIsl ONHUCAHMS PEealbHBIX IPOLECCOB U
SIBJICHUM, ITPU PELICHUY 3a/]a4.

W3mepenne paccenBaHus JaHHBIX. Jlucmepcuss W CTaHAApPTHOE OTKJIOHEHHE
YUCJIOBBIX HA00OPOB. /lnarpaMma paccenBaHusl.

OneMeHTapHbIe COOBITUS ciydaifHOro ombiTa. CiydaiiHeie coObITUA. BeposTHOCTH
coObITHil. OmNbITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTApHBIMH COObITUSAMU. CrydalHbIN
BbIOOpP. CBSA3b MEXK]Ly MAJIOBEPOATHBIMU U MPAKTHYECKH JOCTOBEPHBIMU COOBITUSIMU B
pUpOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolCTBa AEPEBBHEB: €IMHCTBEHHOCTh IYTH, CYLIECTBOBAHUE BHUCSYEH
BEpUIMHBI, CBSI3b MEXKJY YHMCIOM BEpIIMH M 4uciioM peEdep. IlpaBuio yMHOXKEHUS.
Pemenue 3a1au ¢ nomouibio rpagos.

[TpotuBomnonoxueie coobiTus. Juarpamma Ditnepa. OObeIMHEHHE U NTEPECEUCHUE
coObiTnili. HecoBmecTHble coObITHS. DOpMylia CHOKEHHS BEpPOSTHOCTEH. Y cCiIoBHas
BeposATHOCTh. IIpaBuio ymHoxkeHus. HeszaBucumble coObiTus. [lpencraBineHue
JKCIIEpUMEHTa B BHUJE JepeBa. PellleHune 3anay HA HAXOXKIEHUE BEPOATHOCTEH C
MTOMOIIBIO JIEPEBA CIIyYalHOIO SKCIIEPUMEHTA, TUarpaMMm Jiepa.

9 KUIACC

ITpencraBneHue NaHHBIX B BHJE TaOJIML, AUarpamm, rpaukoB, MHTEpIIpETaLUs
naHHBIX. YTeHue U nocTpoeHue Tadaul, 1uarpamMmm, rpauKoB 10 peaibHbIM JaHHBIM.
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[lepecranoBku u (dakropuan. CodeTaHuss U 4YHUCIO codeTaHui. TpeyrojabHUK
[Tackans. Pemenue 3a1a4 ¢ MCIOJIb30BaHNEM KOMOMHATOPHUKH.

['eomeTpuyeckass BeposSTHOCTh. CiyuyaliHbId BBIOOp TOYKH U3 (UITYpHl  Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

HcnbiTanne. Yenex u Heypaya. Cepus MCOBITaHUM 10 nepBoro ycmexa. Cepus
ucneITannii bepaymm. BepostHocTu coObITHIT B cepun ucnibITaHuil bepHym.

CnydailHass BeJIWYMHA W PACHpPENENICHHE BEPOATHOCTEW. MaremaTuyeckoe
OoXugaHue u aucrnepcus. [Ipumeppl MATEMAaTUYECKOTO OKHUAAHUSA KAK TEOPETUUECKOTO
CPEOHEr0 3HAYCHUS BEJIMYMHBI. MaTeMaTu4ecKoe O0XKUIAHUE U JUCIIEPCHUS CIy4YanHOU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCIBITAaHWN bepHymm».

[Tonatne o 3akoHE OONBIIMX YHCEN. I3MepeHHe BEPOATHOCTEH C ITOMOIIBIO

4acToT.

Posnb 1 3HadueHUe 3aKO0HA OOJIBIIIMX YKMCEN B MPUPO/IC U OOIIECTRE.
NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pE3yJbTaThl OCBOEHUS MPOrpaMMbl Y4e€OHOro Kypca K KOHILY
oOydeHus B 7 Kjacce:

Yurare wH(OpMaIMIO, TPEACTABICHHYIO B TaOJMIaX, HAa JUarpaMMax,
MPEACTaBIATh JaHHbIE B BUJAE TaOJHI, CTPOUTHb JHArpaMMbl (CTOJIOMKOBBIE
(cTonGyaThie) U KPYroBhI€) IO MAaCCHBaM 3HAYCHUH.

OnuceiBaTh ¥ UHTEPIPETUPOBATH PEATbHBIC YUCIIOBBIE JaHHBIC, MPEACTABICHHBIC
B Ta0JIMIIax, Ha IUarpaMmax, rpagukax.

Vcronb30BaTh AJI ONMUCAHUS JAHHBIX CTATUCTUYCCKUE XAPAKTEPUCTUKHU: CPEIHEE
apu(pMeTHIecKoe, MeInana, HanboJblIee U HaMMEHbIIIee 3HAYCHUS, pa3Max.

NmeTrhs mipeAcTaBieHHE O CIIy4yallHOM M3MEHYMBOCTM Ha MpuUMepax IIeH,
(GU3NYECKUX BEIWYWH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh IMPEIACTaBICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

[IpenmeTHBIE pE3yJabTAaThl OCBOCHHUS NPOrPaMMbl YUEOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

N3Bnekats u mpeoOpa3oBbIBaTh MH(POPMALIMIO, MPEACTABICHHYIO B BUJIE TaOJIHII,
auarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUE TaOIUII, 1UarpamMmm, rpaduKoB.

OnuceiBaTh JaHHBIE C TIOMOINBID CTATHUCTUYCCKHUX IIOKA3aTEeNeH: CpEeIHHMX
3HAYCHUN U MEp paccenBaHMs (pa3Max, JUCTIEPCHS M CTAHIAPTHOE OTKIIOHCHHE).
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Haxoauth 4acTOTHl YMCIOBBIX 3HAYEHUH M YacCTOTHI COOBITHII, B TOM YMCIE IO
pe3yibTaTaM U3MEPEeHUN 1 HaOJIIOACHUH.

HaxoauTe BEpOSTHOCTH CIy4allHBIX COOBITHMII B ONbBITAX, 3HAs BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B ONIBITAX C PABHOBO3MOXKHBIMU 3JI€MEHTAPHBIMU
COOBITHUSMU.

Hcnonp3oBaTh rpaduyeckue MOJEIH: JEPEBO CIy4aHOTO HSKCIEPUMEHTa,
IUarpamMMbl JWJiepa, YuCiIoBas IpsiMas.

OnepupoBaTh MOHATUSMH: MHOYKECTBO, IOJMHOXECTBO, BBINOJHATH ONEpPaLUU
HaJ MHOXKECTBaMHU: O00BEANMHEHUE, TIepeceUeHHe, AOMOJHEHUE, IEPEUNCIISITh SJI€MEHThI
MHOYECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpapuueckoe MpeCTaBICHUE MHOMXECTB M CBA3CH MeXAy HUMH
JUISl OIIMCAHUsI NIPOLIECCOB M SABJIEHUM, B TOM YMCIIE IPU PELICHUM 3a1a4 U3 IPYTHUX
y4eOHBIX MPEIMETOB U KypCOB.

[IpenmeTHbIE pe3yJabTaThl OCBOCHUS NPOTPaMMbl Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

W3BnekaTe U mpeoOpa3oBbIBaTh WHOOPMAIUIO, MPEJACTABICHHYI0 B Pa3JIMYHBIX
HUCTOYHUKAX B BHUJE TabOiuil, Auarpamm, rpadukoB, MPEICTABIAThL JaHHBIE B BHUJIE
Ta0NHILI, JUarpaMm, rpauKoB.

Pemate 3amaum  oOpraHW30BaHHBIM MEpeOOPOM BApUAHTOB, a TaKKe c
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOIOB.

Hcnonp30BaTh ONUCATEIbHBIE XaPAKTEPUCTUKH JIJI1 MACCUBOB YUCJIOBBIX JAHHBIX,
B TOM YHCJIE CPEITHUE 3HAYCHUS U MEPBI PACCEHBAHUS.

HaxoauTh 4acTOThl 3HAYEHUW M YACTOTHI COOBITHS, B TOM YHUCJE MOJIb3YAChH
pe3ybTaTaMu MPOBEAEHHBIX U3MEPEHHUIN 1 HAOIIOICHUM.

HaxonuTe BeposITHOCTU CIIy4yalWHBIX COOBITUN B M3YyYEHHBIX OMBITaX, B TOM YHCIIE
B ONBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCIBITAHUNA [0
MIEPBOT0 yCII€Xa, B CEPUAX UCIIBITAHUN bepHyIn.

HNMeTh peacTaBiIeHUE O CIIyYallHOW BEJIMYMHE U O PACIPEEICHUN BEPOATHOCTEM.

NmMeTs mpencTraBieHUEe O 3aKOHE OOJBIIMX YHCEI Kak O MPOSBICHUN
3aKOHOMEPHOCTH B CIy9allHOW M3MEHYMBOCTH W O POJIM 3aKOHA OOJBIIUX YHCENl B
MPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumMeHoBanue pasjaena |KoaudecTBo OcHOBHOE coJiepKaHUE OcHOBHBIE BUIbI JICATEIIBHOCTH O0y4arOIUXCS
(TeMsbl) Kypca 4acoB
[IpencraBiieHre TaHHBIX 7 [IpencraBieHre TaHHBIX B OcBauBaTthb cnocoobI MPEICTaBICHUS

tabnuuax. [Ipaktuueckue
BBIYHCIIEHUS 110 TAOJIUYHBIM
na"HHbeIM. M3Bi1eueHue u
WHTEpHpeTalus TaOINYHbIX
naHHbIX. [IpakTrueckas
pabota «Tabmutis.
['paduueckoe
MIPEACTABIICHUE TAHHBIX B
BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOUATHIX )
nuarpamm. Utenue u
MTOCTPOCHUE AUATPAMM.
ITpumepsr
aeMorpaduyecKux
Iarpamm.

[IpakTuyeckas paborta

«I[I/Ial“paMMBI»

CTaTUCTUYECKUX JIAHHBIX U YUCIOBBIX MACCUBOB C
MOMOIIBIO TAOJIUI] U IUarpamMM C UCTIOJIb30BAHUEM
aKTyaJbHBIX M BaXKHBIX JAHHBIX (leMorpaduueckue
JAaHHBIE, TPOU3BOJICTBO MPOMBIILIICHHON U
CEJIbCKOXO3SIICTBEHHOM MPOAYKIIHH,
OOIIECTBEHHBIE U MPUPOJIHBIE SIBJICHUS).

N3yuyaTs MeTOABI pa0OTHI C TAOTUYHBIMU U
rpau4eCKUMU NPEACTABICHUSIMHU JAHHBIX
C MOMOIIBIO HHU(POBBIX PECYPCOB B X0J1€
MPaKTUYECKUX padOT

OmnucareibHasg CTaTUCTHKA

Yucnossie Habopwl. CpegHee
apuPpMETHIECKOE.

Menauana yrcnoBoro Habopa.

OcBauBaTth NOHATHSI: YUCIIOBOM HA0Op, Mepa

LIEHTPaJIbHOM TEHJICHLIMU (MEpa LIEHTPa), B TOM YHCIIE

cpeaHee apudMeTHIECKOE, MEUaHa.
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Y CcTONYUBOCTh MEIMAHBI.
[IpakTruueckas pabora
«CpenHue 3HaUeHU».
HanbGonpiee 1 HauMEHbBIIIEES

3HA4YEHUS YUCIIOBOTO HAbopa.

Pa3zmax

OnucpIBaTh CTaTUCTUYECKHUE JAHHBIE C IIOMOILBIO
cpenHero apu(pMeTu4eckoro u Meauansl. Pemars
3aJ]auH.

M3yuaTthb cBOiiCTBa CPETHUX, B TOM UHCIE C
MTOMOIIIBIO IIM(PPOBBIX PECYPCOB, B XOJI€
MPAKTUYECKUX padoT.

OcBanBaThb NOHATHSA: HaUOOJIbIIEE U
HanMEHbIlIee 3HaYCHHsI YUCIOBOTO MAacCHBa,
pa3max. PemaTs 3aga4uu Ha BbIOOp criocoda
OIKCAHUS IaHHBIX B COOTBETCTBUU C IPUPOAOH
JAHHBIX U LEISIMU UCCIIEI0BAHUS

Cﬂy‘{aﬁHaﬂ U3MCHYUBOCTD

CiyyaitHast U”3BMEHYMBOCTh
(mpumepsl). YacroTa
3HAUYCHUI B MaCCHUBE
JNaHHbIX. [ pynmupoBka.

I'mcrorpammel.
[IpakTnueckas pabora

«CrnyyaiiHasi ©3MEHYMBOCTbY

OcBayBaTh NOHATHS: YaCTOTA 3HAYCHHUU B
MACCHUBE JaHHBIX, TPYNIIUPOBKA JaHHBIX,
rucrorpamMmma. CTpOMTH U AaHAJIU3MPOBATDH
TUCTOIPaMMBbl, HOAOMPATH MOJAXOAIINM I1ar
rpynnupoBkd. OcBauBaTh rpaduueckue
MPEJICTABICHUS Pa3HBIX BUJOB CIyYalHOU
W3MEHUYHMBOCTH, B TOM YHCJIE C ITOMOIIBIO

U (POBBIX PECYPCOB, B XOE MPAKTUICCKON paOOTHI

Beenenue B Teoputo rpados

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3agaun ¢
nomoieto rpada. CreneHpb
(BaJI€HTHOCTH) BEPIIUHBI.
Uucno pébep u cymmapHas

OcBauBatb nousitus: rpag, BepunHa rpaga, pedpo
rpada, cTeneHb (BAJICHTHOCTh BEPIIUHBI), 1IETh U
UK.

OcBauBaTh NOHATHS: TTyTh B rpade, dilIepoB MyTh,

00xoJ rpada, OpueHTUPOBAaHHBIN Tpad.
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CTereHb BepiuH. Llens n

Pemiath 3a1a4M Ha TOMCK CYMMBI CTETIEHEN BEPIIVH

uuki. [1yts B rpage.
[IpencraBinenue o0 CBA3HOCTH
rpada. O6xox rpada
(9WIIEpOB MYyTh).
[Ipencrasinenue 00
OpUEHTHUPOBAHHBIX Tpadax

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

OcBauBaTh croco0bI ITPEICTABICHUS 3a7a4 U3 Kypca
anreOpbl, TeOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTUX
IPEeIMETOB C MOMOUIBIO TpadoB (KapThl, CXEMBI,
3IIEKTPUYECKHE LIETH, (PYHKIIMOHATbHBIE COOTBETCTBHS)
Ha IpUMepax

BepoATHOCTh 1 yacToTa

CIIy4ailHOTO COOBITHS

City4ailHbIi OIIBIT U
Clly4aiiHOe COOBITHE.
BeposTHOCTh M yacToTa
coobITus. Posb
MaJIOBEPOSTHBIX U
MPAKTUIECKU JOCTOBEPHBIX
COOBITHII B IPUPOJIE U B
obmectBe. MoHeTa u
UTpajgbHas KOCTh B TCOPHH
BEPOATHOCTEH.
[Ipaktuueckas pabora

«Yacrora BBIIIAACHUSA OpJia»

OcBauBaTh NOHATHUS:  CIyYalHBIM  ONBIT U
CIIy4aifHO€ COOBITHE, MAJIOBEPOSITHOE W MPAKTHUECKH
JIOCTOBEPHOE COOBITHE.

M3yuyaTh 3HAaUMMOCTb MaJIOBEPOSATHBIX COOBITHI B
npUpoie U 00IIECTBE Ha BAXKHBIX MpUMEpax (aBapuu,
HECYACTHBIE CTy4YaH, 3alIUuTa NEPCOHATbHOMN
uHdopmaImu, nepeaava J1aHHbIX).

N3y4ath poJib KIACCUYECKUX BEPOSITHOCTHBIX MOJENEH
(MOHeTa, urpanbHas KOCTb) B TEOPUU BEPOSTHOCTEH.
Haouronath u U3y4aThb 4acTOTY COOBITHI B MPOCTHIX
AKCTIEPUMEHTAX, B TOM YHCJIE C TOMOIIBIO ITU(DPOBHIX
PECYPCOB, B XOJI€ IPAKTUUECKOIN pabOThI
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OGo6uienwue, 5 IIpencraBneHue TaHHBIX. TIOBTOPATHL U3YYEHHOE U BBICTPAUBATH CUCTEMY
CUCTEMATHU3alIMs 3HAHUI OmnmucarenbHast CTATHCTHKA. 3HAHUMU.
BepoATHOCTS CiIy<ialiHOro PemaTh 3agaum Ha npeCTaBICHUE U ONMCAHUE
coObITHA JTAHHBIX C TOMOIIBIO U3yUYEHHBIX XapaKTEPUCTHK.
OO0cyxaaTh NpUMepPbI CIIYIaHBIX COOBITHIH,
MaJIOBEPOSTHBIX U MPAKTUYECKU IOCTOBEPHBIX
CIIy4ailHbIX COOBITHH, UX POJIU B IPUPOIE U KU3ZHU
YyeJoBeKa
OBILEE KOJIMYECTBO 34
YACOB I10

[TIPOI'PAMME
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8 KVIACC

7 Ki1acca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYUBOCTb.

Cpeanue yncinoBoro Habopa.

Cnyyaitnbie cOOBITHS.
BeposiTHOCTH M 4aCTOTHI.
Knaccrnueckue moaenu
TEOPUU BEPOSTHOCTEN:

MOHCTA N UI'paJibHAA KOCTb

HaumeHoBaHue pasaena |[KoiudecTBo OCHOBHOE coJiepxKaHUE OcHOBHBIE BUIbI JAESATEIBHOCTH 00YYAIOIIUXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUME Kypca 4 [IpencraBnenue qaHHBIX. IHoBTOPATH N3YUYEHHOE U BBICTPAUBATH CUCTEMY

3HAHUM.

Pemath 3aga4M Ha IPECTABICHUE U ONHCAHUE
JAHHBIX C TTOMOIIBIO N3YYECHHBIX XapAKTEPUCTHK.
Pemiath 3aga4M Ha [IpeCTaBICHUE IPYIIIIMPOBAHHBIX
JAHHBIX U ONMCAHUE CIy4aHOU U3MEHUYMBOCTH.
Pemiatb 3agaum Ha ONpEACIIEHUE YACTOTHI
CIIy4ailHbIX COOBITHI, 00CYKIEeHUE TPUMEPOB
CIIyJailHBIX COOBITHI, MAIOBEPOSITHBIX U
IPAKTUYECKH JOCTOBEPHBIX CIYyYalHBIX COOBITUM, UX
POJIA B IPUPOJE U KU3HU YEIIOBEKA

OmnucareibHas CTaTUCTHUKA.

PaccenBanue naHHBIX

Otkionenus. Jlucnepcus
YUCJIOBOTO Habopa.
CranmapTHOE OTKIIOHEHHE
YUCJIOBOTO HAabopa.
JlnarpaMMbl paccemBaHuUs

OcBauBaTb NOHATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHC, UCII0JIb30BATh 9TU XaPAKTCPHUCTUKHA
I OIIMCaHUs paCCCUBAHUS NAHHBIX.

BbI}IBI/IFaTb TUnoTe3nl 00 OTCYTCTBHUH WJIIW HAJIUYHUHU
CBA3U 110 JharpaMmam paCCCHBaHH.

CTpOI/ITb AquarpaMMbl paCCCUBAHUA 110 UMCIOIINMCA
JaHHBIM, B TOM 4YHUCJIC C TIOMOIIBIO KOMIIBIOTEPA
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MuoxecTBa

MHOXeCTBO, HOAMHOKECTBO.
Omneparuu Haj
MHO>XECTBAMHU:
00BbegUHEHHE,
nepeceveHue, T0MoITHEHHE.
CaoiicTBa onepauuii HaJ
MHO>KECTBAMU:
MePEeMECTUTEIILHOE,
coyeTaTelbHOE,
pacnpeaeauTenbHOE,
BKiroueHus. ['paduueckoe
NpeACTaBICHUE MHOXKECTB

OcBauBaTh NOHSITHS: MHOXXCCTBO, 3JICMCHT
MHOXXECTBA, ITIOAMHOXKECTBO.

BbINOJHATH oOnepanuu HaJl MHO)KECTBAMU:
00beIMHEHUE, TIEpECeUCHUE, JOTOJTHECHHE.
Hcnoab30BaTh CBOKCTBA: IEPEMECTUTEIBHOE,
COYETATENIbHOE, PACIIPEACTUTEIIBHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpadguyeckoe npecTaBiIeHUe
MHO>KECTB IPU ONMCAHUH PEAIBHBIX ITPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33]1a4 U3 APYTUX yIeOHBIX
MPEIMETOB U KYpCOB

BepoATHOCTH Cily4yaliHOTO

COOBITHS

DieMEeHTapHbIE COOBITHSI.
Crnydaiinpie COOBITHS.
biaronpustcTByronme
aJIeMEeHTapHbIe COOBITHSI.
BepositHOCTH COOBITHIA.
OnbITEl ¢ PaBHOBO3MOKHBIMU
3JIeMEHTapHBIMU COOBITUSIMU.

Crny4aiiHbIi BEIOOD.
[IpakTruueckas padora

«OnpITEI C
PaBHOBO3MOXHBIMU

OcBanBaTh NOHATHSA: YJIEMEHTAPHOE COOBITHE,
Clly4aifHOe COOBITHE KaK COBOKYITHOCTb
OJIaronpUATCTBYIOIIUX AJIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOYKHBIE JIEMEHTAPHBIE COOBITHUSI.
PemaTh 3aga4u Ha BHIYUCIICHUE BEPOSATHOCTEN

COOBITHH TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI

CIIyYalHOTO OIBITA.

Pemarhb 3aga4y Ha BEIUHUCIICHUE
BEPOSITHOCTEN COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU, B TOM YHUCJIE C IIOMOIIBIO
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KOMIIBOTCPA.

3JIEMEHTaPHBIMU
COOBITHSMI

IIpoBoAUTH U U3y4YaTh ONBITHI C
PAaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU
(C UCTI0JIb30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
IPYTUX MOJEJIel) B X0/Ie TPAKTUYECKON pabOThI

Beenenue B Teoputo rpados

Hepeso. CpoiicTBa nepesa:
€IMHCTBEHHOCTH Iy TH,
CYIIIECTBOBAHHE BHCSIUCH
BEPIIINHBI, CBA3b MEKTY
YHUCJIOM BEPIITMH ¥ YHUCIIOM
pe6ep. [IpaBuio ymMHOKEHHUS

OcBauBaTh MNOHATHSA: JepeBO Kak rpad 0Oe3
UKJIa, BHCSYas BepuiMHa (JIKMCT), BETBb JIEpPEBa,
yTh B JAEPEBE, JUAMETP AEPEBA.

HM3yuyarh cBOMCTBA IcpeBa: CYIIECTBOBAHNE BUCSYECH
BEPUIMHBI, €AMHCTBEHHOCTh IIyTH MEXAY JIBYMsI
BEpUIMHAMH, CBSI3b MEXKY YHUCIIOM BEPIIVH U YUCIOM
péoep.

PemaTp 3a1auM Ha NOUCK U IEPEUUCIICHUE ITyTEU

B JIEPEBE, OINPEACIICHNE YUCIIA BEPIIMH WK pEOEp

B JiepeBe, 00X0]1 OMHAPHOTO JepeBa, B TOM YHUCIIE C
MPUMEHEHUEM MTPaBUJIa YMHOXKEHUS
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Cnyyaiinbie cCOOBITHS

[IpoTuBOIONIOKHOE COOBITHE.
Huarpamma Ditniepa.
OObeIMHEeHNE U TIEPECEUCHHE
coObITuil. HecoBMecTHbIC
coObITus. dopmyia
CJI0’KEHUSI BEPOSTHOCTEN.
[IpaBuno ymMHOXEHUS
BEPOSATHOCTEU. Y CIIOBHAS
BeposiTHOCTh. HezaBucumele

OcBanBaTh NOHATHS: B3aUMHO NPOTHUBOIMOJIOKHBIC
COOBITHSI, OTIEpAlIMK HaJl COOBITUSAMH, O0BEIUHEHNUE U
nepeceyeHre coObITHH, TuarpamMmma Didnepa (Ditepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.

N3yuaTh TeopeMbl 0 BEPOSITHOCTH 00BETUHEHUS
JBYX COOBITUH ((DOPMYIIBI CIIOKEHUS BEPOSITHOCTEH ).
PemiaTh 3a1a4u, B TOM 9HCJIC TEKCTOBBIC 33/1a41

Ha OTIPEJICIICHUE BEPOSATHOCTEH O0BEAMHEHUS 1

coopiTusa.  I[IpencraBieHue
CIIy4allHOTO JKCIIEpUMEHTA
B BHJIC JIepeBa

NepeceueHust COOBITUI C TTOMOIIBIO YUCTIOBOU MPSMOH,
auarpaMm Ditniepa, GopMyIIbl CIOKEHUS
BEPOATHOCTEH.

OcBanBaTh  NOHATHS:  [PABWIO  YMHOXEHUS
BEPOATHOCTEU, YCJIOBHAsI BEPOSITHOCTb, HE3aBUCHMBIC
COOBITHUSI IEPEBO CIYYATHOTO OTBITA.

N3yuaTs cBoiicTBa (ONpeesieHns) He3aBUCUMBIX
COOBITH.

Pemath 3aga4um Ha onpe/iesiCHHE U UCIIOJIb30BaHHE
HE3aBUCUMBIX COOBITHH.

PemaTp 3aga4m Ha MOKUCK BEPOATHOCTEN, B TOM
YUCIIE YCIIOBHBIX, C MCIIOJIb30BAHUEM JI€pEBa
CIIy4alHOrO ONbITa
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O06001IeHuE,
CHCTEMaTH3aIis 3HAHUI

[Ipencrapienue NaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padsr. BepositHOCTB
CIIy4aifHOTO COOBITHS.
DneMeHTbl KOMOMHATOPUKU

IToBTOPATH N3YYEHHOE U BHICTPAMBATh CUCTEMY
3HaHUM.

PemaTp 3agaum Ha NpeACTABICHUE U ONMCAHUE
JAHHBIX C MIOMOIIbI0 U3YUYECHHBIX XapaKTEPUCTHK.

Pemats 3agauu ¢ npumenennem rpados. Pemarts
3a1a44 HA HAXOXJECHUE BEPOATHOCTHU CIy4alHOIO
COOBITHS TIO BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUH,
B TOM YHCJIE B OIBITaX C PABHOBO3MOXHBIMHU
3JIEMEHTApHBIMU COOBITUSIMU. PemiaTs 3apaum Ha
HAXO0XJCHUE BEPOATHOCTEN OOBEMHEHUS U
nepeceueHus COOBITUI, B TOM YHCIIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM IpadUueCKUX MPEJICTABICHUN U
JIepeBa CIIy4anHOr0 OIIbITA.

PemaTs 3aga4u Ha nepeynCIICHUE
KOMOMHaLMH (YMCiIa MepecTaHOBOK, YUCIIA
COYETaHUM), Ha HAXOXKJIECHUE BEPOSITHOCTEMN
COOBITHH C MPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHCJIE C UCITOJIb30BAHUEM TPEYTOJIbHUKA
[Tackans

OBILEE KOJIMYECTBO
YACOB I10
[TPOIPAMME

34
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9 KUIACC

OcHoOBHOE COACPIKAHUC

OcHOBHBIC BUbI ACATCIIHHOCTH 06yqa101111/1xc;1

& Kimacca

OnucarespHasg CTaTUCTHKA.
Omnepanuu HajJ COOBITUSMH.

HezaBucumMocTs COOBITHI

Hanmenosanwme pasgena |KomnuectBo
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 IIpencraBieHue qaHHBIX. IHoBTOPATH HU3yYEHHOE U BHICTPAUBATH CUCTEMY

3HAHUU.
PemiaTe 3agaum Ha NpeACTABICHUE U ONUCAHUE
JTAHHBIX.

Pemrars 3a1a4u Ha HAXOXKAEHUE BEPOSITHOCTEN
OOBEAMHEHUS U TIEpeceUeHUs: COOBITUM, B TOM YHUCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM IpaduuecKux
IIPEICTAaBICHUI U JIepeBa CIIy4ailHOro OIbITA.
PemaTh 3agaum Ha nnepeyucieHre KOMOMHALIMIMA
(4nciia mepecTaHoBOK, YUCIIA COYETaHMi), Ha
HAXOXKJICHUE BEPOSITHOCTEH COOBITUH C
NpUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIIE C
MCIIOJIb30BaHuEM TpeyrojbHuKa [Tackans

DneMEeHThl KOMOMHATOPUKU

ITepecTanoBkH.

®akropuan. CoueraHus u
YUCIIO COYETaHHM.
TpeyroapHuK [Tackans.
[IpakTrueckas pabota
«Bpraucinenue
BEPOSATHOCTEU c

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUSI, YIOPSA0UEHHAs 1mapa, Tpoiika 0ObEKTOB,
NepecTaHOBKa, (paKTOpUAN YUCIIa, COYETAHHUE, YUCIIO
COUYETaHuH, TpeyronbHukK [lackass.

Pemiath 3a1a4M Ha IepedyUCIIeHUE

YIOPSIAOYEHHBIX NIap, TPOEK, MIEPEUNCICHHE
IIEPECTAHOBOK M COYETAHMM DJIEMEHTOB PA3IMYHBIX
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HCIIOJB30BAaHHUEM MHOXECTB.

KOMOMHATOPHBIX ByHKIHH Pemiath, 3aJauM  Ha  [OPUMEHEHHME  YHUCIIA
SIEKTPOHHBIX TAOIAILL codeTanuii B anre0pe (COKpaIIEHHOE YMHOKCHHE,
oumnom HeroToHa).

Pemarb, npuMeHsis KOMOWHATOpPHUKY, 3aladd Ha
BBIUMCIIEHUE BEPOSITHOCTEH, B TOM YHUCIIE C IIOMOILBIO
ANIEKTPOHHBIX Ta0IHI] B XOA€ NPAKTUYECKON pabOThI

['eomeTpryecKast 4 I'eomeTpuueckas OcBauBaTh NOHATHE T€OMETPUYECKON

BEPOSATHOCTD BEpOSATHOCTh. CllyyaliHbIN BEPOATHOCTHU. PeliaTh 3a1a4u Ha HAXO0XKICHUE
BBIOOD TOYKM U3 PUTYPHI HA | BEPOSTHOCTEHW B OMBITAX, MPEICTABUMBIX KaK BHIOOD
IJIOCKOCTH, U3 OTPE3Ka, W3 TOYEK W3 MHOTOYTOJIbHHKA, KPyTa, OTPE3Ka WU AYTU
IyTH OKPYKHOCTH OKPY>KHOCTH, YACIIOBOT'O MPOMEKYTKA

Hcneitanus bepryiu 6 HcneiTanue. Ycnex u

OcBauBaTh NOHATHS: UCTIBITAHUE,
Heyaaua. Cepust

VCTIBITAHUH JI0 TIEPBOTO
ycnexa. cnibiranus
bepnymm. BeposatHoctu
coOBITHI1 B cepuu
vcnbpITaHuM bepHyum.

[IpakTrueckas padora
«VICIIBITAHMS (opMyJIbI CyMMBbI T€OMETPUUYECKOI MPOTPECCUH.

Pemats 3a1aum Ha HAXOXKJAECHHUE BEPOSITHOCTEN
3JIEMEHTAPHBIX COOBITUN B CEPUM UCTIBITAHUIN
bepnymm, Ha HaX0XKJIEHUE BEPOATHOCTH

AJIEeMEHTapHOE COOBITHE B UCTIBITAHNHA (YCTIEX U
HeyJayda), cepus UCIBbITAHUM, HACTYIUICHUE
NepBOro ycrexa (Heyaauu), cepus UCIIbITAaHUN
bepnymnu. Pemath 3a1a4M Ha HAXOKICHHUE
BEPOATHOCTEN COOBITUM B CEpUM MCITBITAHUH 70
IIEPBOr0 yCIIeXa, B TOM YUCJIE C IPUMEHEHUEM

bepnymnn»
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ONPEAEIEHHOTO YUCIIA YCIIEXOB B CEPUU UCIIBITAHUHI
bepnynnmu.
N3yuaThb B X0/1€ NPAKTHUYECKOIl padoThl,

B TOM YHCJIC C TIOMOIIBIO MU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTU B CEPUU HCIIBITAHUU
bepnyu
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Cnyyaiinas BeJIMUMHA

CnyyaiiHas BelM4HHA U

pacnpeenieHue BEpOsITHOCTEN.

MareMatu4eckoe OKHaaHue U
JTUCTIEPCUS CIIyYalHOU
BeJIMYMHBIL. [[pumMepsl
MaTeMaTH4YECKOTO OKUJAHUS
KaK TEOPETUYECKOTO
CPEIHEro 3HAYCHUSA
BEJIMYUHBI.

[TonsiTue o 3aKkoHe OOIBIINX
yucel. I3mepenue
BEPOSATHOCTEU C IIOMOIIBIO
yacToT. [[pumeHeHne 3akoHa
OOJIBIIINX YHCE

OcBOUTH NOHATHSA: CIIydaliHas BEJIUYMHA, 3HAYCHHE
CIIy4allHOW BEJIMYMHBI, PACIIPEACICHUE BEPOSATHOCTEN.
H3y4yarb 1 00CyKAaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIyYalHbIX BEJIMYUH (POCT, BEC
YEJI0BEKA, YUCIEHHOCTh HACEIICHUS, APYTrUe
VU3MEHYUBBIC BEJINYMHBI, PACCMAaTPUBABIINECS B
KypCe CTaTUCTUKH ), MOJEIIbHBIX CIIyYalHBIX BEJIUYUH,
CBSI3aHHBIX CO CITy4ailHBIMU ONbITaMHU (OpocaHue
MOHETHI, UTPAJIbHON KOCTH, CO CIIy4YailHbIM BEIOOPOM U
T. IL.).

OcBauBaTh NOHATHS: MATEMAaTUYECKOE OKUJIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETHYECKOE CPEAHEE
3HaQ4YE€HUE, JUCTIEPCUS CIyYaAMHON BEIUYMHBI KaK
aHaJIOT IMCIIEPCUU YUCIOBOIO Habopa.

PemaTs 32241 Ha BBIYMCIICHUE MATEMaTUYECKOTO
O0KUJAHUS U JUCIIEPCUN TUCKPETHOU CIIy4aliHON
BEJIMYMHBI 110 3aJaHHOMY PacCIIPEICIIEHUIO, B TOM
YKCJIE 3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JOTEPESIMHU.

3HAKOMHUTBCH C MATEMATUYECKUM 0KHJIAHUEM U
TUCIIEPCHEN HEKOTOPBIX PACIIPENEIICHHUM, B TOM YHCIIE
pacupeneneHus Ciy4aiHON BEIMYHUHBI «YUCIIO0
YCIIEXOB» B CEPUM HCIBITaHUN bepHyn.
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N3yuyaTh 4acTOTy COOBITHS B TIOBTOPSIFOIITIXCS
CIIy4alHBIX ONBITAX KAK CIYYaWHYIO BEJIMUUHY.
3HAKOMMTBCS C 3aKOHOM OOJIbIINX Yucen (B hopme
bepuyn): mpu O0JIBIIIOM YHCII€ OTIBITOB YacTOTa
cOOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemiath 3a1aum Ha U3MEPEHUE BEPOSTHOCTEH ¢
MOMOIIIBIO 4acToT. O0CYKRIAaTh POJIb 3aKOHA
OOJIBIIIUX YUCeT B 000CHOBAaHUHU YaCTOTHOTO
METOJIa UBMEPEHUS BEPOATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YKCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYNBOCTU B U3MEHUYNBBIX
SIBJICHUSIX, POJTb 3aKOHA OOJIBIIIUX YHUCEI B IPUPOIE U
B JKHU3HU YEJIOBEKA

O06001IeHre, KOHTPOJIb 10 [IpencrapieHue TaHHBIX. IToBTOPATH U3y4YEHHOE U BHICTPANMBATH CUCTEMY
OnuncarenpHasg CTaTUCTHKA. 3HAHUN.
BeposiTHOCTB Ciy4aitHOTO Pemath 3agaum Ha IpeACTaBICHUE U ONUCAHUE

COOBITHSI. DJIEMEHTHI
koMOuHaTopuku. CiydaitHbie
BEJTMYHMHBI U PACTIPEICTICHUS

JaHHBIX.

Pemath 321241 Ha HaXOKICHUE BEPOSITHOCTEN
COOBITHI1, B TOM YHUCJIE€ B ONBITAX C
PaBHOBO3MOYXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU,
BEpOSATHOCTENW OOBEAMHEHHUS U TIEPECECUCHHUS
COOBITHH, BBIYUCIATH BEPOSITHOCTU B ONBITAX C
CEepUsAMU CIIyYalHbIX UCIBITAHUN

OBIIEE KOJIMYECTBO, 4
YACOB 11O
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[IPOI'PAMME
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