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Pabouass mporpamma mo yuebHomMy mnpenmery «Matemaruka» (0a30BbIi YpPOBEHB)
(mpeameTHast ob0nacth «MareMaTuka U MHQOpPMaTUKa») (Jlajdee COOTBETCTBEHHO - MpOrpaMmMa
0 MaTeMaTHKE, MAaTeMAaTHKa) BKIIOYAET IMOSCHUTENbHYIO 3aIlUCKY, COAEpKaHue o0ydyeHwus,
IUIAHUPYEMBIE  pe3yJbTaTbl OCBOEHUS INpPOrpaMMbl IO MaTEeMaTUKE, TEMAaTHYECKOe
IUTAHUPOBAHUE.

MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo maTemaTHKe Uil oOydaromuxcs 5-9 kiaccoB pa3paboTaHa Ha OCHOBE
®dI'OC O0O0. B nporpammMme 1o MaTeMaTUKE YUYTECHBI UACH U T0JIOKeHUsT KoHllenuu pa3BuTus
MaTeMaTrudeckoro obpasoBanus B Poccuiickoit Deaeparum.

[IpenmMeToM MaTeMaTUKH SBJISIOTCA (PyHIaMEHTAlIbHBbIE CTPYKTYphHl HAIlIETO MHUpa -
MPOCTPAHCTBEHHBIE ()OPMBI M KOJIMYECTBEHHbBIE OTHOIICHUS (OT MPOCTEHIINX, YCBAMBAEMBIX B
HEMOCPECTBEHHOM OIIBITE, JI0 IOCTATOYHO CIIOKHBIX, HEOOXOAMUMBIX UIS pa3BUTHS HAYYHBIX U
NPUKIAIHBIX uAei). MaremaTudeckue 3HaHUS OOECIEeUYMBAIOT TMOHMMAaHWE MPUHIIMIIOB
YCTPOWCTBA M HCIIOJB30BAHUS COBPEMEHHOW TEXHUKH, BOCHPHUSATAE W HMHTEPIPETALUIO
COLIMANIbHOM, SKOHOMHYECKOW, TTOJUTHYECKON HMH(OpMAIK, JaI0T BO3MOKHOCTH BBITIOJTHSTH
pacdy€Tbl M COCTaBISATH QITOPUTMBI, HAXOAUTb U TPUMEHATH (HOPMYJbI, BIAACThH
MPAKTUIECKUMU MPUEMAMH T€OMETPUIECKUX U3MEPEHHI U MOCTPOCHUM, YUTAaTh HH(OPMAIIHIO,
NOpEICTaBICHHYI0 B BuAe TaOMuL, JuMarpaMM U TIpauUKOB, JKUTb B  YCJIOBHSX
HEOMNpeAeIEHHOCTH U TIOHUMATh BEPOATHOCTHBINA XapaKTep CIyYailHbIX COOBITUM.

N3ydenne MaTreMaTuku GOopMUpPYET y 00yUaIOIUXCSl MATEMATUYECKUN CTUIIb MBILIUICHHUS,
NPOSBIISIOMIMNACA B ONpeleIEHHBIX YMCTBEHHbIX HaBblkax. OOydaroniuecsi OCBauBarOT TaKue
npu€Mbl U METOJIbl MBILUICHUS, KaK MHIAYKUUSA W JeAYKLIHs, 0000IIeHre U KOHKpeTHU3alus,
aHaJIM3 U CUHTE3, KJaccu(uKalMs U cucTeMaTu3aius, abcrparupoBaiue u aHainorusi. OObeKTsl
MaTEeMaTHYECKUX YMO3AKIIOUEHUW, MpaBUja WX KOHCTPYMPOBAHMS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BhIPaOOTKE yMeHUsl (OpMyIHpOBaTh, 0OOCHOBHIBATH
U JIOKa3bIBaTh CYXKJEHMS, TE€M CaMblM pa3BUBAIOT JIOTMYECKOe MblieHue. M3ydenue
MaTeMaTHUKU obecrieuynBaeT (OpPMHUPOBAHUE AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U
BOCIIUTaHHE YMEHUH JAeMCTBOBATH M0 3aJJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh U3BECTHBIE U
KOHCTPYUPOBaTh HOBBIE. B mporiecce pemieHust 3aaad - OCHOBOM y4eOHOH NeATeNbHOCTH Ha
YpOKax MaTeMaTHKH - pa3BUBAIOTCS TBOPUECKAs U MIPUKJIAJHAS] CTOPOHBI MBIIIUICHUS.

OOyueHne wmareMaTuke MAa€T BO3MOXHOCTh pa3BUBATh y OOydYalOIUXCS TOYHYIO,
panuoHaNbHYI0 U HHPOPMATHBHYIO Pedb, YMEHUE OTOMpaTh HanboJjee MOAXO0SIIINE SI3bIKOBBIE,
CUMBOJIMYECKHE, TpauUecKue CpeAcTBa JUIS BBIPAKEHHUS CYXJIEGHUH M HArSIIHOTO HX
IpeICTaBICHUS.

[Tpu n3yueHnr MaTEeMAaTUKH OCYIIECTBISIETCSA 00IIee 3HAKOMCTBO C METOJaMH TO3HAHUS
NEHCTBUTENIBHOCTH, MPEACTABICHUSAMH O NPEIMETe M METOAaX MaTeMaTUKH, UX OTJIIMYUHU OT
METOZOB JIPYI'MX €CTECTBEHHBIX M TYMAaHHUTAapHBIX HAayK, 00 OCOOEHHOCTAX NPHUMEHEHUS
MaTE€MAaTHUKH ISl pEIICHUs] HAyYHBIX U MPUKIQJIHBIX 3a]1a4.

[TpropuTeTHBIMU LENSIMU O0yUEHUsI MaTEMATUKE B 5-9 Kitaccax sIBISIFOTCS:

dopMHupOoBaHHE IEHTPAIbHBIX MAaTEMaTHYECKUX MOHATHH  (YUCIIO, BEJIWYHMHA,



reoMeTpudeckas Qurypa, TEpeMeHHas, BEpPOSATHOCTh, (YHKIHS), OOECIEUHBAIONINX
IPEEMCTBEHHOCTb U IEPCIIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHusl 00Y4arOIINXCS;

NOJIBEJIEHNE 00YyYarouInuxcs Ha JIOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aHMMOCBSI3U
MaTEeMaTHUKA U OKPYXKAIOIIero MUpa, MOHMMaHHWE MaTeMaTUKH KaK 4acTh OOIIeH KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE  HHTEJUICKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH  oOydarommuxcs,
MO3HABATEIbHOW AKTUBHOCTH, MCCIECIOBATEIbCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHUSA,
MHTEpeca K U3yYEeHUIO0 MaTeMaTUKH;

dbopMupoBaHe PYyHKIIMOHATLHON MaTeMaTHUYeCKONH IPaMOTHOCTU: YMEHHS pacro3HaBaTh
NpPOSBJICHUST MaTeMaTHYECKUX [OHATUM, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX
JKU3HEHHBIX CHUTyallUsX M TPU HU3YYEHUH JPYTUX YYEOHBIX TMPEAMETOB, TPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (hOpMYIMpOBaTh MX Ha SI3bIKE MAaTEMaTHKU M CO3[aBaTh
MaTeMaTH4YE€CKHE MOJENH, MPUMEHITh OCBOEHHBIM MaTeMaTHYeCKUi amnmapar AJis pelleHus
NPAKTUKO-OPUEHTUPOBAHHBIX  3a/lay, MHTEPIPETUPOBaTH M  OLEHUBATH  IOJYYEHHbBIE
pe3yNbTaThI.

OCHOBHbBIE JTUHUU COAEpKaHMsS IpOorpamMMbl IO MaTemMaTuke B 5-9 kmaccax: «Ywucna u
BBIUHCTICHUS», «AnreOpay («Anredpanueckue BbIPAKEHUS», «YPABHEHHS U HEPABEHCTBAY),
«Dynkuun», «I' eomerpus» («I' eomerpuueckue ¢GuUrypsl U uX CBOMCTBa», «l3mepenue
reOMETPUYECKUX BEJIUYUHY»), «BeposTHOCT, M cratucTtuka». JlaHHBIE JMHUU Pa3BUBAIOTCS
napajuieNibHO, KaXK/lasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OHAKO HE HE3aBHUCHUMO OJIHA
OT JPYTOM, a B TECHOM KOHTAKTE€ U B3aUMOJECHCTBUM.

CopepxaHue mNporpaMMmbl MO MaTeMaTHKE, paclpelesi€HHOe M0 TrojaM o0y4yeHwus,
CTPYKTYPUPOBAHO TakUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHILMIHAIBHBIM BOIpPOCaM
oOydaromuecs odpanjanuch HEOJHOKPATHO, YTOOBI OBJIaJIeHUE MaTeMaTHYEeCKUMHU MOHSATUAMU
Y HaBbIKaMHU OCYLIECTBIISUIOCH NIOCIE0BATENbHO U MOCTYNATeNbHO, C COOJII0ICHUEM MTPUHIUIIA
NPEEeMCTBEHHOCTH, @ HOBBIE 3HAHMS BKIIOYAJUCh B OOLIYIO CHUCTEMY MaTeMaTHYECKHX
MpeACTaBICHUN O0yJarONIUXCsl, pacupsis U yrryomss e€, o0pa3ys mpouHbIe MHOXKECTBEHHBIE
CBA3HU.

B coorBerctBun ¢ ®I'OC OOO wMaremMaruka SIBISIETCS O00S3aTE€IbHBIM yUeOHBIM
OpeMETOM Ha YPOBHE OCHOBHOro o0mero ooOpasoBanus. B 5-9 kmaccax wmaremaTtuka
TPAJUIIMOHHO HW3YyYaeTcsl B paMKax CIEIYIONINX y4eOHBIX KypcoB: B 5-6 Kiaccax - Kypca
«Maremartukay, B 7-9 kiaccax - KypcoB «Anrebpa» (BKJIIOYast JIEMEHThI CTATUCTUKU U TEOPUU
BeposaTHocTel) n «l'eomerpus». IlporpaMmoii mo maremMaTuke BBOJWUTCS CaMOCTOSITENbHBIN
y4eOHBIN Kypc «BeposTHOCTh U CTaTUCTUKAY.

O611ee 4yncI0 YacoB, pEeKOMEHAOBAHHBIX I U3Y4YeHUsI MaTeMaTUKH (0a30BbI YPOBEHbD)
Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus, - 952 gaca: B 5 knacce - 170 gacoB (5 yacoB B
Heqeno), B 6 kiacce - 170 gacoB (5 wacoB B Henmento), B 7 kimacce - 204 yaca (6 4acoB B
Heseno), B 8 kiacce - 204 gaca (6 dacoB B Hemenwo), B 9 kimacce - 204 yaca (6 yacoB B
HEJIEIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

W3ydyeHne mMaTeMaTUKH Ha ypPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs HAINPAaBJICHO HA
JOCTIDKEHHE  OOYyYarollMMHUCS  JIMYHOCTHBIX,  METalpeIMEeTHbIX U INPEeAMETHBIX
00pa30BaTeNbHBIX PE3YIBTATOB OCBOEHHS Y4eOHOTr0 MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJabTAThl OCBOCHUS MPOTPAMMEI IT0 MATEMAaTHUKE XapaKTEPU3YIOTCS:

1) maTpHoTHYeCKOe BOCTINTAHHE:

NpOSBIICHUEM MHTEpeca K TMpOIUJIOMY M HACTOSILIEMY POCCHIICKOM MaTeMaTUKH,
LEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSAM POCCHUMCKUX MAaTEMaTUKOB U POCCUNUCKOU
MaTE€MAaTHUYECKON WIKOAbI, K WCIOJIb30BAHUIO H3THX JIOCTHKEHUW B JPYrUX HaykKax H
NPUKIAIHBIX chepax;

2) rpajkaaHcKoe M JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBbIO K BBIIIOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA M peajlu3aluu €ro Ipas,
NPEJICTaBICHUEM O MaTeMaTHYECKHX OCHOBaX (PYHKIIMOHUPOBAHUS pPa3IUYHBIX CTPYKTYP,
SBIIGHUH, TIPOIEAYp TPaXJAaHCKOTO 00IIecTBa (HalpuMeEp, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHHIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKCHHMA
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHLHUIIOB B AESATEIIBHOCTH YYEHOTO;

3) TpyaoBoe BOCIUTAHHUE:

YCTaHOBKOﬁ Ha aKTUBHOC YyYaCTHC B PCHICHUU IMPAKTUYCCKUX 3aJayqd MaTeMaTHYECKOMN
HAIpaBJICHHOCTH, OCO3HAHMUCM BaXHOCTHU MATEMATHUYCCKOTO 06pa3013aH1/1$1 Ha TPOTAKCHUHA
BCEH KU3HU JUIsl YCIEUTHOW MPOQECCHOHATBHON NEATeTbHOCTH U PAa3BUTHEM HEOOXOIUMBIX
YMEHHI, 0CO3HAHHBIM BEIOOPOM U MOCTPOSHUEM WHIUBUIYAITBHON TPaeKTOPUU 00pa30BaHUs U
KU3HCHHBIX ITIJIAHOB C y‘-IéTOM JIMYHBIX UHTCPCCOB U O6HICCTB6HHBIX HOTpe6HOCTeI>'I;

4) 3creTHMYecKoe BOCIMTAHHE:

CHOCOOHOCTBIO K SMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MAaTEeMaTHYECKHX
00BEKTOB, 3314, PEIICHUH, paCCYXICHUH, YMEHUIO BUACTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 NMO3HAHMS

OpUEHTaluel B JeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEICTaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA YEJOBEKa, MPUPOJLI U 0OIIecTBa, MMOHUMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl YelOBEYECKOH IesATENbHOCTH, STAamoB €€ pa3BUTHUS U
3HQUMMOCTH  JUIA  PpAa3BUTHUS  LUBWIN3ALUUU, OBJAJCHUEM  S3bIKOM MAaTeMaTUKH U
MaTE€MaTHYEeCKOM KyJIbTYpOM KaK CpPEACTBOM IIO3HAHHUS MHpPA, OBJIAJACHUEM NPOCTECUIINMHU
HaBbIKaMU UCCJIEI0BATEIbCKOMN 1€ATEIbHOCTH;



6) ¢puznyeckoe Bocnutanue, GopMupoOBaHNE KYJIbTYPhI 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIY YU
FOTOBHOCTBIO MPUMEHSTh MaT€MaTUYECKUE 3HAaHUSA B HHTEPECax CBOETO 370pOBbS,
BEJICHUS 3/I0pOBOT0 00pa3a *U3HU (310pOBOE MUTAaHUE, COATAaHCUPOBAHHBINA PEXUM 3aHATHI U
OTIIbIXa, peryispHas (u3nueckas aKTHUBHOCTH), C(OPMUPOBAHHOCTBHIO HaBBbIKa pedIeKCHuH,
NPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOTO K€ IIpaBa IPyroro 4eaoBeKa;

7) 3KOJIOrHYecKoe BOCIIMTAHHE:

OpHEHTAIMEeN Ha TTPUMEHEHUE MAaTEMAaTHYEeCKUX 3HAHUU IS pelieHUs 3a1ad B 00JIacTH
COXPaHHOCTH OKPYKAIOMICH Cpenbl, IIaHUPOBAHUS TOCTYIMKOB W OIEHKH WX BO3MOKHBIX
TIOCTIEICTBUH 711 OKPY’KAIOUIEH Cpenbl, OCO3HAHWEM TII00AIBHOTO XapaKTepa dKOJOTHIECKUX
npoOJeM U yTel UX pelieHus;

8) amanTanus K U3MEHSIOIMMCSl YCJIOBHUSM CONMAIBLHOW U PUPOTHOI cpe/bl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBMSIX HEONPEACIEHHOCTH, ITOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO IE€ATEIbHOCTh, B TOM YHMCIIE YMEHUE YUUTHCS Yy APYTHX
Jrofied, MpruoOpeTaTh B COBMECTHOM JESITEIbHOCTU HOBbIE 3HAHMS, HABBIKA U KOMIIETECHIIMH U3
OIBITA IPYTUX;

HEO0OXOIMMOCTBIO B (DOPMUPOBAHUN HOBBIX 3HAHH, B TOM uucie GOpMYIUpOBATh UJEH,
HOHSTHS, TUIIOTE3BI 00 00BEKTaX U SABJIEHUSX, B TOM YHCIIE paHEE HE M3BECTHBIX, OCO3HABAThH
neuIuTh COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHHUMATH CTPECCOBYIO
CUTYallI0 KaK BBI30B, TPEOYIOUIMI KOHTpMEpP, KOPPEKTUPOBATh NMPUHUMAEMbIE PEIICHUS U
neicTBys, GopMyIUPOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, JOPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbprate OCBOCHHSI TpOTpaMMBbI 10 MaTEMaTHKE Ha ypOBHE OCHOBHOTO OOIIETo
obpazoBaHusi y oOydaromierocs OyayT chOpMUpOBaHBI MeETANpPEIMETHBIE PE3YJIbTaThI,
XapaKTePU3YIOMINECS  OBJIAJICHUEM  YHUBEPCAIBHBIMU  ITO3HABATCIIBHBIMU  JICHCTBHSIMH,
YHUBEPCATLHBIMH KOMMYHUKATUBHBIMU JEHCTBUSMU WM YHHUBEPCATbHBIMH PETYJISTHBHBIMU
JEUCTBUSIMU.

Ilo3HaBaTeIbHBbIC YHUBEPCAJbHbIE YYeOHbIE
nercTBUA Ba3oBble JJoru4ecKkue AeicTBH:

BBISIBJISITh M XAapAaKT€PU30BATH CYIECTBEHHbIE MPU3HAKHM MAaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOIIGHUH MEXJy NOHATUSMH, (OopMynupoBaTh oOmNpeneieHus MOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIH TNPU3HAK KIACCU(UKALMU, OCHOBaHHS M 0000LIEeHUS U
CPaBHEHHUsI, KPUTEPUU IIPOBOJMMOIO aHAJIN3A;

BOCTIPUHUMATD, (POPMYITUPOBATH U MIPEOOPA30BBIBATH CYKACHUSA: YTBEPAUTEIHHBIC
¥ OTpHULIATENIbHBIC, EANHUYHBIE, YACTHBIE U OOIIHE, YCIOBHEIE,

BBISIBJIATh MAaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTHUBOpEUrs B (haKTax,
JAHHBIX, HAOJIONEHUSIX M  YTBEPXKICHUSX, MpeiaraTb KpPUTEPUU JUISl  BBISBICHUSA
3aKOHOMEPHOCTEW U IIPOTUBOPEUMIL;



JIeNaTh BBIBOABI C HWCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKITIOYCHHUH, YMO3aKIIFOUESHUH 110 aHAJIOTUH;

pa3duparh JOKa3aTeIhCTBA MATEMATHUYCCKUX YTBEPKIACHUH (MPSMBbIE B OT TPOTHBHOTO),
IPOBOJANTh  CaMOCTOSTEIBHO  HECIOXKHBIE JIOKA3aTeJIbCTBA MaTEeMaTHYCCKUX  (aKTOB,
BBICTPAaWBaTh apryMEHTAllMI0, TPUBOAWTH THPUMEPhl M KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCYK/ICHUS;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3ajaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pelieHus, BBIOMpAaTh HauOoee MOAXOIANIMH C Y4ETOM CaMOCTOSTCIBHO BBIJCIICHHBIX
KPUTEPHUEB).

Ba3oBhIe uccieaoBaTe/ILCKHeE 1eHCTBUA:

UCIIOJIb30BaTh  BONPOCHI ~ KaK  HCCJIENOBATEIbCKANM  HMHCTPYMEHT  ITO3HAHUSA,
dbopMyIHpoBaTh BONPOCHI, (PUKCHUPYIOIIHE MPOTHBOPEYHE, MPOOJIEMYy, CaMOCTOSTEIBHO
yCTaHABJIMBaTh HCKOMOE H JaHHOE, (OPMHUPOBATh THIOTE3Y, apryMEHTHPOBATh CBOIO
ITO3HIMIO0, MHEHHE,

MPOBOJAUTh II0 CaMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECJIOXHBIM 3KCICPHMEHT,
HEOOJIBIIIOE MCCJICIOBAaHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHUYecKoro OOBEeKTa,
3aBUCUMOCTEH 00HEKTOB MEXKTy COOOM;

CaMOCTOSTEIHHO (OPMYIUPOBATH 0O0OIICHUS M BBIBOJBI TTO0 PE3yJbTaTaM MPOBEAEHHOTO
HAOJTIOICHNS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTD IMONYYCHHBIX PE3yJbTAaTOB, BHIBOJIOB
1 0000IICHHUH;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTAThH MPEATIOI0KEHUS O
€ro Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJIATH HEIOCTATOYHOCTh ¥ U30BITOYHOCTh UHPOPMAIIUH, TAHHBIX,
HEOOXOUMBIX /ISl PeIICHUS 33]1a9H;

BBIOMpaTh,  AHAJIM3HUPOBATH, CHCTEMaTH3UPOBATh U HHTEPIIPETUPOBATH
UHPOPMAIIHIO Pa3IHYHBIX BUIOB M (OPM MIPEICTaBICHNUS;

BbIOMpaTh (opMy MpeCcTaBiIeHUs WHDOPMAIMN U WIUIIOCTPUPOBATH pEIllaeMble 3aJauu
CXeMaMH, TuarpaMMaMu, HHOU rpaduKoil U UX KOMOUHAIIUSAMU,

OIICHMBATh HAJAE&KHOCTh WHPOPMAIUUA TIO KPUTEPHUSIM, MPEITIOKEHHBIM YUHTEIEM WU
chopMyTHUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble AeUCTBUA:

BOCIIPUHUMATH U (OPMYIUPOBATH CYXJCHHS B COOTBETCTBHH C YCIOBUSIMH M LEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U NMHUCHBMEHHBIX
TEKCTaX, AAaBaTh IIOSICHCHU 110 XO4Y PCUICHUA 3a4a4l, KOMMCHTHPOBATH



IIOJIyYEHHBIN pE3yJIbTaT;

B Xo7ie 0OCYXJICHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOW TEMbI, IPOOIEMBI,
pelaeMoii 3a/1auu, BBICKa3bIBaTh HJICH, HAIICJICHHBIC HA MMOWCK PEIICHUS, COMIOCTABISATh CBOH
CYXJICHUS C CY)KICHHUSMHU JPYTUX YYACTHUKOB JHajora, oOOHapyKUBATh pa3Iniue M CXOJCTBO
TIO3HIIUN, B KOPPEKTHOH Gopme popMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS,

NPEJICTABIISATh PE3YNIbTAThl PEUICHHUS 3aJa4d, dKCIICPUMEHTA, HCCICIOBAHUS, MPOCKTa,
CaMOCTOSATEIPHO BHIOMpaTh (opMar BBICTYIUIGHHS C YYETOM 3a1ad TMPE3CHTAMH |
0COOCHHOCTEH ayJIUTOPHU;

TIOHUMAaTh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHAMBHUIYAJIbHOW PaOOTHI TpU
peIIeHNH YIeOHBIX MaTeMaTHUSCKUX 33134,

NPUHUMATh II€JTb COBMECTHOU NESATEIHbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThI, pacmpeneNsaTh BHIBI pa0OT, JOTOBapHBATBCSA, OOCYXKIaTh TMPOIECC M PE3yJbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBAaTh B IPYIIOBBIX GopMax paboThl (00CykaeHHUsI, 0OOMEH MHEHUSMH, MO3TOBBIE
MTYPMBI B JIPyTHE), BBITOIHATH CBOIO YacTh PabOThI M KOOPIWHUPOBATH CBOU JICHCTBHS C
JIPYTHMH YICHAMH KOMAaH]IbI, OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI TPOIYKT IIO
KpUTEPHSIM, CPOPMYITUPOBAHHBIM yUaCTHUKAMH B3aUMOICHCTBHS.

PeryiasiTuBHbIEe YHMBeEpCcaJIbHbIEe YUueOHbIE JelCTBUSA
Camoopranuzamnus:

CaMOCTOSITEIBHO COCTaBJIATh IUIAH, AITOPHTM pEIIeHUs 3amaud (WK ero 4YacTh),
BBIOMPATH CIIOCOO pelIeHHs ¢ YIETOM HUMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEUICHUH ¢ Y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIBb:

BJIQJIETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS TMpoIlecca M pe3ybTaTa pPEIICHUs
MaTeMaTHUYEeCKOM 3a1a4u;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PEIICHWU 3aJladyd, BHOCHUTHh
KOPPEKTHUBBI B JIEATCIILHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa JESITEIbHOCTH IMOCTABJICHHOW IEIH U YCIOBUSM,
OOBSCHATh TPUYUHBI JOCTIDKCHHS WM HEJOCTHKCHHS IIeJd, HAaXOJHWTh OIMHOKY, /1aBaTh
OIICHKY TPHOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

IIpenmeTHbIE pe3yabTaThl OCBOECHMSI MPOTPAMMBl 110 MAaTEMAaTHKE IPEICTaBIEHBI 10
rogaM oOy4YeHHs B CICAYIOUINX pa3/esiax MporpaMMbl B paMKax OTAEIbHBIX yYCOHBIX KypPCOB:
B 5-6 kmaccax - Kypca «Maremaruka», B 7-9 kiaccax - KypcoB «AnreOpa», «l'eomeTpus»,
«BeposATHOCTB M CTaTUCTUKAY.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHKA» B 5-6
KIACCAX

IMNOACHUTEJIBHASA 3AIINCKA

[TpropuTeTHBIMU LENSIMU O0yUYEHUSI MaTEMATUKE B 5-6 Kitaccax SIBISIIOTCS: IPOJOJIKEHHUE
(opMHpOBaHUS OCHOBHBIX MaTEMAaTUUYECKUX MOHATUH (YUCII0, BEIMYUHA, TEOMETpUUECKast
¢urypa), obecrneynBaroIUX NPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMAaTUYECKOTO
o0pa3oBaHus 00y4aArOIINXCS;

pa3BUTHE  WHTEJUIEKTYaJbHBIX M  TBOPYECKMX  CIIOCOOHOCTEM  oOydwaromuxcs,
NO3HABATEIbHOW AKTUBHOCTH, MCCIIEOBATEIIbCKUX YMEHHUH, MHTEpeca K HU3YYECHHIO
MaTeMaTHKU;

NoJIBeJIeHNE 00yJaronnuxcs Ha JTOCTYIHOM JJI HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3HU
MaTEMaTHKU U OKPYKaloIIero MUpa;

dbopMupoBaHUe PYHKIIMOHATIBHON MaTeMaTH4YE€CKONW IPaMOTHOCTH: YMEHUS pacro3HaBaTh
MaTeMaTH4YEeCKHE OOBEKThl B pEAIbHBIX JKU3HEHHBIX CHUTYyalUsiX, NPUMEHSATH OCBOCHHBIE
YMEHHS Ul PELIeHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a]lad, MHTEPIPETHUPOBATH MOTYYEHHbBIE
pe3yNbTaThl U OLIEHUBATh X HA COOTBETCTBUE MPAKTUUECKON CUTYaLlUU.

OcHOBHBIC JIMHUM COJICPKAHUS Kypca MaTeMaTHKd B 5-6 Kiaccax - apudMmeTuyeckas u
reoMeTpuyecKasi, KOTOpbl€ pPa3BHUBAIOTCS MapajuleNIbHO, KaXJaas B COOTBETCTBHHM C
COOCTBEHHOH JIOTMKOM, OJHAKO, HE HE3aBUCUMO OJIHA OT JAPYroil, a B TECHOM KOHTaKTe U
B3auMOJIeCTBUU. Takke B Kypce MaTeMaTHUKW MPOUCXOAUT 3HAKOMCTBO C 3JE€MEHTaMHU
anreOpbl U ONMUCATENbHONU CTATUCTHKHU.

N3ydyenune apudmeTHUecKOro mMaTepuaja HAYMHAETCS CO CUCTEMAaTH3alud U Pa3BUTHUS
3HAHUM O HATypaJlbHBIX YUCIAX, MMOJYYEHHBIX HA YPOBHE HAYaJIbHOTO OOIIEro 0Opa3oBaHMS.
[Ipy 5TOM COBEpIIEHCTBOBAHUE BBIUUCIUTEIBHOM TEXHUKH U (OPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUN COUETAeTCs C Pa3BUTHUEM BBIYMCIUTEIBHOM KYJIbTYpbI, B YACTHOCTHU C
oOydeHHueM NMpoCTeUIINM MpuémMaM NPUKUAKU U OLIEHKU Pe3yJIbTaTOB BbhluKcieHui. U3 yueHue
HaTypaJlbHBIX 4YMCEN MpOJoJKaeTcss B 6 Kiacce 3HAKOMCTBOM C HA4aJbHBIMU THOHSTHSIMHU
TEOpUU ACIIUMOCTH.

Hauano u3ydyeHusi OOBIKHOBEHHBIX U JIECSITUYHBIX JIpoOei OTHECEHO K S5 Kiaccy. IJTo
NEPBBIA 3Tall B OCBOEHUHU JIpoOeH, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHM HJESIMHU,
NOHATHSAMHU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B MOJHOM 0OO0BEME
NpEeIUIECTBYEeT U3YUCHHIO JNECATUUYHBIX APOoOei, 4To 1eaecoo0pa3HO C TOUKH 3pEHUs JIOTMKU
U3JI0’KEHUS YHUCIIOBOM JIMHUM, KOTJa MpaBuja JIEUCTBUN C JNECATUYHBIMHU JPOOSIMU MOKHO
000CHOBaTh YK€ HW3BECTHBIMU QJIFOPUTMAMU BBITIOJHEHUS JIEUCTBUNA C OOBIKHOBEHHBIMHU
Ipo0siMU. 3HAKOMCTBO C JCCSATHUYHBIMU JPOOSMHU PACIIUPUT BO3MOXHOCTU JJIsi MMOHUMAHUS
0o0y4JaImUMHCs MPUKIATHOTO MPUMEHEHUSI HOBOM 3alUCH MPU W3YYEHHUH JIPYTUX MPEIMETOB
U MpU MPaKTHUECKOM HCIoJIb30BaHMU. K 6 Kilaccy OTHECEH BTOPOM 3Tam B U3y4eHUU JIpoOei,
I7ie MPOUCXOAWT COBEPUICHCTBOBAaHME HABBIKOB CpaBHEHUSI U MpeoOpazoBaHus JpoOeH,
OCBOCHHE HOBBIX BBIYUCIHUTEIbHBIX AJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCIICHUN, B TOM
yuciae 3HAYeHWHM BBIPAXKEGHUH, COAEp)KalIMX M OOBIKHOBEHHBbIE, M JECATHYHBIE Jpo0H,
YCTAHOBJIEHUE CBS3€H MEXAYy HUMH, pacCMOTpPEHHE NMPUEMOB pelleHHs 3ajad Ha apoou. B
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Hayajie 6 Kjlacca IpOUCXOUT 3HAKOMCTBO C IIOHATHUEM IIPOLIEHTA.

Oco00OEHHOCTBIO U3YYEHHMsI MOJOKHUTENIBHBIX U OTPULATENIBHBIX YUCEN SBISETCA TO, YTO
OHM TaK)K€ MOT'YT paccMaTpUBAaThCA B HECKOJIBKO ATanoB. B 6 kiacce B Havasne n3y4yeHus TEMBI
«ITomoxuTenbHbple U OTPULIATEIIBHBIE YHCIa» BhlAeIAeTcs noareMa «Llensie yncima», B paMKax
KOTOpPOM 3HAKOMCTBO C OTPULATEIBHBIMU YHUCIAMH M JACUCTBHSMHU C IOJIOXKUTEIBHBIMU M
OTPULATENIBHBIMUA YHCJIAMUA IPOUCXOJUT HA OCHOBE COJEP)KATEIbHOTO MOAX0Ja. OITO
NO3BOJISIET HAa JIOCTYIHOM YPOBHE I103HAKOMHUTH OOYYAIOIIMXCSA HPAKTHUYECKH CO BCEMH
OCHOBHBIMU TOHSTHSIMM TEMbl, B TOM YHUCJIE M C MpaBUJIAMU 3HAKOB IPU BBIIOJHEHUU
apupMeTHUeCKNX JeicTBU. M3ydueHne pallnoHalIbHbIX YHCET HA 3TOM HE 3aKOHUYHUTCS, a OyneT
IPOJOJIKEHO B Kypce areOpsl 7 Kiacca.

[Ipu oOyueHuMM pEIIeHHI0O TEKCTOBBIX 3aJad B 5-6 Kjaccax HCIOIb3YHOTCS
apudmerndeckne npuéMbl pemeHus. llpu oTpaboTKe BBIYMCIMTEIHHBIX HABBIKOB B 5-6
KJIACCax paccMaTPHUBAIOTCS TEKCTOBBIE 3aJa4M CICAYIOLIIMX BUAOB: 33Ja4d HA JBHKCHHE, Ha
YacTH, Ha MOKYIKH, Ha pabOTy W MPOU3BOAMUTEIBHOCTb, Ha MPOLEHTHI, HA OTHOLIEHUS U
npornopuuu. OOy4daromuecst 3HAKOMSITCS ¢ MpUEMaMHU pelIeHUs 3a/1a4 epedopoM BO3ZMOKHBIX
BApUAHTOB, ydarcsi paboTtaTh ¢ uHMOpMalUeH, MpeAcTaBIeHHOW B (opMe TaOmHI] WIH
JUarpaMm.

B nporpamme yuebGHOro kypca «MartemaTtukay NpeaycMOTpeHO (OpMHpPOBAHUE
NPOINEAEBTUYECKUX alredpanueckux npeacTaBieHuil. bykBa kak CMMBOJI HEKOTOpPOTO 4YKcia B
3aBUCHMOCTH OT MAaTEMaTUYECKOr0 KOHTEKCTa BBOJIUTCS IOCTENEHHO. byKBEHHAass CUMBOJIMKA
HMIMPOKO MCHOJB3YETCS MPEKJEe BCEro Ui 3amucy OOLIUX YTBEPXKACHUW U MPENIOKEHUM,
(dbopMyI1, B YaCTHOCTH /ISl BBIYMCIIEHUSI T€OMETPUYECKUX BEIUYMH, B KAUECTBE «3aMECTUTEIIS»
YHUCIa.

B mporpamme yueOGHOro kypca «MaremaTtukay MNpeACTaBIC€HA HarJsiHAas TeOMETpus,
HalpaBJICHHas Ha pa3BUTUE OOPa3HOTO MBILUICHHS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
U300pa3UTENbHBIX YMEHHUH. OTO BaXHBIM JTal B M3YYEHUU TEOMETPUHU, KOTOPBIN
OCYIIECTBIISIETCSI HAa HAIISIHO-TIPAKTUUYECKOM YPOBHE, ONMMPAETCAs Ha HarjisgHO-oO0pa3Hoe
MBIIIJIEHHE O0yvaromuxcs. bonpmas poiab OTBOAUTCS MPAKTHUECKOW AESITENIbHOCTH, OIBITY,
AKCIEPUMEHTY, MojenupoBannio. OOydaromuecs: 3HaKOMATCS ¢ TEOMETPUUYECKUMU (Urypamu
Ha TUIOCKOCTH M B IIPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(PUTYpalUsIMH, ydaTcsi U300paxaTh
UX Ha HEJIIMHOBAaHHOM W KjeTyaToil Oymare, paccMaTpUBAalOT MX HpocCTeiiine cBoMcTBa. B
npolecce M3y4eHHs! HarJIsIHOM reoMeTpUH 3HAHUS, MOJIyYeHHbIE 00y4aroIIUMHCS Ha YpOBHE
HAYyaJIbHOTO 001Iero o0pa3zoBaHusl, CHCTEMATU3UPYIOTCS U PACILUPSIIOTCS.

CornacHo y4yeOHOMY IUIaHy B 5-6 KiaccaX H3ydaeTcs HMHTETPUPOBAHHBIM MpeaMeT
«Maremartuka», KOTOPBIM BKIIOYaeT apupMeTUYECKUi MaTepruain U HArISAHYI0 T€OMETPHUIO, a
Tak)Ke MPOIEEeBTUYECKUE CBEJICHUS U3 aireOpbl, 2JIEMEHTHI JIOTUKM W Hayaja ONuCcaTeIbHON
CTaTUCTHKHU.

OO0mee ynca0 4acoB, PEKOMEHIOBAHHBIX JJI M3Y4YeHUs MaTeMaTuku, - 340 4JacoB: B 5
kiacce - 170 gacos (5 4acoB B HeJien0), B 6 kiacce - 170 yacoB (5 4acoB B HE/ICIIO).
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COIAEPKXKAHHUE

OBYYEHMUA 5 KIIACC

HarypaabHblie 4yuc/ia M HyJ1b

Harypanenoe uncno. Pan Harypansabix uucen. Yucno 0. M300pakeHne HaTypaslbHBIX
YHCeNT TOYKaMH Ha KOOPJWHATHOMN (YHCIIOBOM) TIPSMOIA.

[TozunmonHast cucremMa cuucieHusd. PuMckas Hymepanus Kak IpUMeEpP HENO3ULMOHHOMN
CUCTEMBI CUUCIIEHUS. JleCATUYHAs CHCTEMA CUMCIICHUS.

CpaBHEHUE HATypaJlbHBIX UHCEll, CPABHEHHE HATypalbHbIX uucesl ¢ HylaéM. CrnocoOsl
cpaBHeHMs. OKpYIVIEHHE HAaTypalbHBIX YHACEI.

CrnokeHue HaTypaJbHBIX YHCEN, CBOMCTBO HYJS IPU CIOXKEHUU. BpluMTaHue Kak
neiicTBue, 0OpaTHOE CIIOKEHUIO. Y MHOXKEHHE HAaTypallbHbIX YHCEeJl, CBOMCTBA HYJIS U €UHHIIBI
npyu yMHOXeHHH. JleneHue Kak JedcTBHe, oOpaTHOe yMHOXEHHI0. KOMIIOHEHTHI neicTBuUi,
cBsA3b Mexay HUMU. [IpoBepka pe3ynbrata apupmernyeckoro Aeiictsus. [lepemecturensnoe u
coueTaTeIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHMSI M YMHOXKEHHS, paclpeaesuTeIbHOEe CBONWCTBO
(3aKOH) YMHOXXECHHUSI.

Hcnonb3oBanue OykB Uil 0003HAYEHHUsT HEM3BECTHOIO KOMIIOHEHTA U 3alUCHU CBOMCTB
apu(pMETUUECKUX TCUCTBUH.

Jlenurenu u KpaTHbIE YMCIIA, PA3JI0KEHHE HA MHOKATENU. 1IpocThie u cocTaBHBIE YucIa.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenenb ¢ HaTypajdpHBIM IIOKa3aTeleM. 3alKCh YUCIa B BUJE CYMMBI Pa3psaHBIX
CJIaraeMbiXx.

YucioBoe BbIpakKeHUE. BpIYMCIEHHE 3HAYEHUW YHUCIOBBIX BBIPAXKECHUM, IOPAJIOK
BBIIIOJIHEHUS  JAeWCTBUU. lcronb3oBaHWE TpM  BBIYMCICHHMSX IEPEMECTUTEIIBHOTO H
COUYETATENIBHOIO CBOMCTB (3aKOHOB) CIIOKEHHUS M YMHOXKEHHMSI, pacIIpe/IeIUTeIbHOIO CBOMCTBA
YMHOKEHUS.

Apodu

[IpeacraBienue o ApoOH Kak Crocode 3amucy 4acTu BeauuruHbl. OOBIKHOBEHHBIE JPOOH.
[TpaBunbHbBIE U HENpaBWIbHBIE IpoOu. CMmellanHas ApoOb, MpeCTaBlIeHHE CMEIIaHHON 1po0u
B BHUJIC€ HENPAaBWIBHOM JpOOM M BBIJEJICHUE LIEJOW YacTU YMCia U3 HEMpaBWIBHOM JIpoOu.
N3o0paxenue apobeil ToukamMu Ha 4YUCIOBOM mpsiMoid. OCHOBHOE CBOMCTBO JpoOwu.
Coxkpanienne npo6eit. [IpuBenenue npodbu k HOBoMy 3HameHaTeno. CpaBHeHHE poOeit.

CrnosxeHue U BbIYUTaHUE JIpoOel. YMHOKEHUE U JieieHne Apobeil, B3auMHO - oOpaTHbIe
npobu. HaxoxaeHue 4acTu 1enoro v 1esioro Mo ero YacTu.

Hecsatuunas 3anuch ApoOei. [IpencraBnenue AecATUIHON ApoOU B BUJIe OOBIKHOBEHHOM.
N3o00paxkeHue NecATUYHBIX ApoOeil ToukaMu Ha 4uciIoBOM mpsiMoil. CpaBHEHHE NECATUYHBIX
TpoOeH.

Apudmernyeckue IEHCTBHS € ACCATUYHBIMU Jpo0siMH. OKpyTJIeHHE AECATUYHBIX
IpoOeii.
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PemnieHne TekcTOBBIX 33124

Pemenne TEKCTOBBIX 3a7au apu(PMETHUESCKHM cIiocoOoM. PellieHne Joruveckux 3ajad.
Pemenue 3a1au nmepeOOpoM Bcex BO3MOXKHBIX BaPHAHTOB. VICIIOIb30BaHKE MPU PEIICHUH 33]1a9
TaOJIUIL U CXEM.

Pemenune 3amay, colepiKalldX 3aBUCHUMOCTH, CBS3bIBAIONIUEC BEIWYUHBI CKOPOCTD,
BpEMs, PacCTOSHUE, IIEHA, KOJUYECTBO, CTOMMOCTh. EJMHHUIIBI U3MEpPEHUs: MacChl, 00bEMa,
IICHBI, PACCTOSHUS, BpPEMEHH, CKOpOCTH. CBS3b MEXAY CIWHHUIIAMH HW3MEPEHUS KaXKaou
BEJINYMHEL.

Pemenne OCHOBHBIX 3aJ1a4 Ha POOH.

[IpencraBieHne JaHHBIX B BUC TAOJIMII, CTOJIOYATHIX THATPAMM.

Harasgnas reomerpust

Harnanueie npencraBieHuss o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMas, OTPE3OK, JIyd,
yIoJl, JIOMaHas, MHOTOYTOJBbHHUK, OKPYKHOCTb, Kpyr. Yroia. I[IpsmMoi, ocTpslil, Tymou u
Pa3BEPHYTHIN YIJIbI.

JlnuHa oOTpe3ka, METPUYECKHE E€IWHMIBI JUIMHBL. J[JInHa JOMaHOW, NepuMeTp
MHOT'0OYToJibHHKa. MI3MepeHne 1 NoCcTpoeHue yIiioB ¢ TOMOIIbIO TPAHCIIOPTHPA.

Harnsnueie npeacraBienus o purypax Ha IIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJIBHUK,
KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o6paxkenue ¢uryp, B ToM uyucie Ha kieTdaroil Oymare. [loctpoenne KoHpUTyparmii
M3 YacTel MpsSMOM, OKPY)KHOCTH Ha HEJIMHOBAaHHOW W KieTdatod Oymare. Mcmonn3oBaHue
CBOMCTB CTOPOH U YIJIOB IIPSMOYTOJIbHHKA, KBaJparTa.

[momane npsAMOYroapHUKAa U MHOTOYTOJIBHUKOB, COCTABJIIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM 4Hciie GUryp, n300pakEHHBIX Ha KieTyaTol Oymare. ENMHUIBI U3MEpEHNUs TUIOIIA M.

Harnsnueie mpeactaBieHHs O  NPOCTPAHCTBEHHBIX — (QUTypax: MPSMOYTOJbHBIH
napajuienienumes, Ky0, MHOrorpaHHuku. HM3o0paxeHue mnpocTEHIIMX MHOTOIPaHHUKOB.
Pa3Béprku kyba u mnapamnenenunena. Co3zgaHue Mojenel MHOTOTPaHHMKOB (M3 Oymarw,
MIPOBOJIOKH, MJIACTHIIMHA U APYTUX MATEPUATIOB).

O6bEM MPAMOYTOJILHOTO Napajuienenunesaa, kyoa. Enununel usmepenust oobéma.

6 KJIACC

HarypajbHblie yucia

ApudmeTndeckue ACUCTBHUS C MHOTO3HAYHBIMU HATypajdbHBIMU 4YHCIaMHU. YHCITOBBIE
BBIpaKEHUS, MOPSJOK JEUCTBHUM, UCMIONIB30BaHUE CKOOOK. Vcmonb30BaHUEe MPU BBIYUCICHUIX
MIEPEMECTUTEIILHOTO u COYETATEILHOIO CBOMCTB CIIOKCHUS u YMHOKEHHUS,
pacnpeneuTeNIbHOTO CBOMCTBA YMHOKEHUS. OKpYTrIeHNE HATypAJIbHBIX YHACEIL.

Jlenutenu W KpaTHbIE 4YHCJIa, HAHMOOJBIIUN OOIMIA JEIUTENh U HauMEHbIee o0IIee
KpaTHoe. J[eTuMOCTh CYMMBI U POU3BEICHUA. JleeHne ¢ OCTaTKOM.
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J{poon

OObIKHOBEHHas J1po0b, OCHOBHOE CBOMCTBO JIpoOH, cokpaileHue Jpodeil. CpaBHEHUE U
ynopsiounBaHue pobeil. Pemenue 3a1au Ha HaX0XKJI€HUE YacTH OT LEJIOr0 U IIEJIOro IO €ro
gactu. [poOHoe umcino Kak pe3yibTar aeneHus. llpencraBneHue aecaTHYHON IpoOH B BUAE
OOBIKHOBEHHOW JIpoOM ¥ BO3MOYKHOCTb IpEACTaBICHHUS OOBIKHOBEHHOW JpoOM B BHJIE
necaTnYHoM. JlecaTuuyHble JpoOu 1 MeTpudeckas cucreMa Mep. Apudmerndeckue 1eUCTBUS U
YHCIIOBBIE BBIPAYKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU APOOSMHU.

OtHowenue. [lenenne B naHHOM oOTHOIIeHMH. Macmrad, nponopuus. Ilpumenenue
IIPONOPLINH ITPU PEIICHUU 3a1a4.

[TonsTne npoueHTa. Beiunucinenne nporeHTa OT BEIMYUHbBI U BEJIMYUHBI IO €€ MPOLIEHTY.
BrlpaskeHne nporeHToB AeCATUYHBIMU ApoOsiMu. Perienue 3agad Ha npoueHThl. BoipaxeHue
OTHOIICHUSI BEJINYUH B IIPOLIEHTAX.

IHoJioxxuTENBbHBIC M OTPULATEIbHBIC YHCJIA

[lonoxwureneHple W oTpuuarenbHble uuciaa. Llenpie umcma. Mogyns  4wncia,
reoMeTpuyuecKkas MHTeprpeTanuss Moayis uucia. M3o0paxeHue dvucen Ha KOOPAWHATHOM
npsimoil. UwucnioBeie npomexyTku. CpaBHeHue uyucen. Apudmernyeckue JIEUCTBUS C
MOJIO)KUTEIBHBIMHU M OTPULIATEIbHBIMUA YUCIAMH.

[IpssMoyronpHas cucremMa KOOpAUHAT Ha IUIOCKOCTH. KoOpAMHATEI TOYKK Ha IJIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPJUHATHOM IIIOCKOCTH.

bBykBeHHBbIEe BbIpaKeHUS

[Ipumenenue OyKB AJisl 3alMCH MaTEMAaTUYECKUX BBIPAKEHUH U MpeasiokeHuid. CBoiicTBa
apudmeTHuecKuX AeWcTBU. ByKBeHHbIE BBIPDQXKEHUSI U YMCIIOBBIE MOACTAHOBKH. BykBeHHBIE
PaBEHCTBA, HAXOXKJEHUE HEU3BECTHOIO0 KOMMOHEHTa. PopMynbl, (GopMysbl MepuMerpa M
TJIOIIAIM TIPSIMOYTOJIBHUKA, KBaJIpaTa, 00bEéMa mapasiesienuneaa u Kyoa.

Pelenue TeKCTOBBIX 33124

Pemenune TekCTOBBIX 3ahau apudmeTHueckuMm crnocoOoM. PemieHue normdeckux 3anad.
Pemenue 3aga4 nepebopoM Bcex BO3MOXKHBIX BApUAHTOB.

PGHIGHI/IG 3aja4, conepmamnx 3aBUCHUMOCTH, CBA3BIBAKOIINX BCIMYMUHBIL: CKOpOCTI),
BpeMsl, pacCTOSHHE, II€HA, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTH, BpEMs, 00BEM
pa6OTI)I. E]II/IHI/IHBI I/ISMCpCHI/IHZ MacCChbl, CTOUMOCTHU, PACCTOAHUA, BpCMCHI/I, CKOpPOCTH. CBH?;I)
MG)K)Iy CcAIHUIIaMH I/ISMepeHI/IH Ka)I(HOﬁ BCJIIMYUHEI.

PCH_IeHI/Ie 3aJgad, CBA3aHHBIX C OTHOIICHHECM, HpOHOpI_[I/IOHaJIBHOCTBIO BCJINYHH,
HpOHeHTaMI/I; pemeHHe OCHOBHBIX 3aJa4 Ha ,Z[pO6I/I 51 HpOHeHTBI.

OmeHka U NMpPUKUIKA, OKpyriaeHue pesynbrata. CocTaBieHne OYKBEHHBIX BBIPAXKEHUH IO
YCIIOBHIO 3a/1a4M.

[IpencraBnenue AaHHBIX C MOMOINIbIO Tabmuil U auarpamM. CrosnOyaThle JUArpamMMbl:
YTEHUE U NIOCTPOEHUE. UTeHNE KPYTrOBBIX THArPaMM.
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Harasgnas reomerpus

Harnsanaeie npencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd,
yToJ, JIOMaHasi, MHOTOYT'OJIBHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

B3anMmHOE pacnonokeHue [BYX INPSIMBIX Ha IUIOCKOCTH, IapajuielibHbIE IIPsIMBIE,
NEPHEHAUKYISIpHbIE TpsiMble. MI3MepeHue pacCTOSHUN: MEXIy ABYMs TOYKAMH, OT TOYKHU 10
IpsIMOM, IJIMHA MAapUIPyTa Ha KBaIpaTHOM CETKE.

N3mepenne u mocTpoeHUEe YrioB C MOMOUIBIO TPAaHCHIOPTHPA. Buabl TpeyroibHUKOB:
OCTPOYTOJIBHBIM, TMPSAMOYTOJBHBIN, TYMOYTrOJAbHBIM, pPaBHOOCAPECHHBINH, PaBHOCTOPOHHUH.
YeThIpEXYroNbHUK, MIpUMEPBI YETHIPEXYT OJIbHUKOB. [IpsAMOYTOBHUK, KBaJpar:
UCIIOJIb30BaHNUE CBOMCTB CTOPOH, yIJIOB, AuaroHaneil. M3o0paxkeHue reoMeTpudeckux puryp
Ha HEJIMHOBAaHHOW Oymare ¢ MCHOJB30BaHUEM LIUPKYIIS, JUHEHKH, YTONbHUKA, TPAHCIIOPTHUPA.
ITocTpoenns Ha KiaeT4aTOM Oymare.

[lepumerp wHoOroyroipHuka. IloHsTHE TUIOMAAM QUTYPBI, EIUHUIBI HU3MEPEHUS
wiomaau. [pubnmkénnoe usmepenue 1iomand Guryp, B TOM YMCJIe Ha KBAJIpaTHOM CETKe.
[TpubnmxEHHOE N3MEpEHNE JJIMHbBI OKPYKHOCTH, IIOIAIN KpyTa.

CuMmMeTpusi: HeHTpalibHasA, OCEeBasl U 3€pKaJibHAsl CAMMETPUH.

[TocTpoeHne cHMMETPUYHBIX QUTYD.

Harnanuele mpencraBieHuss O MNPOCTPAHCTBEHHBIX (Urypax: NHapajuiesenumnesn, Kyo,
pu3Ma, Nupammuaa, KOHyC, WIMHJP, map u cgepa. M3o00pakeHrne npocTpaHCTBEHHBIX QUTYD.
[Ipumeprsl  pa3BEPTOK MHOTOIPaHHUKOB, IWIMHApPAa MW KoHyca. Co3maHue Mojenen
MPOCTPAHCTBEHHBIX GUTYp (U3 OymMaru, poBOJIOKH, MJIACTUIMHA U APYTUX MATEPUAJIOB).

[lonsatue o00bEmMa, eauHUIBI u3MepeHus o0béma. OO0BEM  OPSIMOYTOJIBHOTO
napaJienenuresna, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[TpenmeTHBIE pe3yIbTaThl OCBOCHHUS MPOrPaMMBbI Y4eOHOTO Kypca K KOHIy 0OydeHus: B 5
RJ1acce.

Yuciaa 1 BLIYUCTEHUS

[TonnMath U IPaBUWIBHO yNOTPEOISAThH TEPMHUHBI, CBSI3aHHBIC C HATYpaJbHBIMU YUCJIAMH,
OOBIKHOBEHHBIMH U JICCITUYHBIMH IPOOSIMHU.

CpaBHHMBATH U yHOPSAI0YMBATH HATypaJbHbIC YUCIIa, CPABHUBAThH B MIPOCTEUIIINX CITydasix
OOBIKHOBEHHBIE IPOOH, IECATUYHBIE APOOH.

COoOTHOCUTH TOYKY Ha KOOPAWMHATHON (YHUCIOBOM) MPSMON C COOTBETCTBYIOIIMM €
YUCJIOM U U300pakaTh HaTypaJIbHBIC YKCIIAa TOUKAaMU Ha KOOPAMHATHOM (YMCTIOBO) MPSIMOIA.

Brimonusate apudmeTndyeckue NeUCTBUS ¢ HAaTYpalIbHBIMHU YHCIIAMH, C OOBIKHOBEHHBIMH
JIpOOSMHU B MPOCTEUIIINX CITydasx.

BrInoaHATE IPOBEPKY, TPUKUIKY PE3YIbTaTa BHIYUCICHUH.

OKpyrasTh HATYpAIbHBIC YHCTIA.
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PemnieHne TekcTOBBIX 33124

Pemiate TexcToBbIE 3a/1aun apU(PMETHIECKUM CIIOCOOOM U € MOMOIIBI0 OPraHU30BAaHHOTO
KOHEUYHOTO Mepedopa BceX BO3MOKHBIX BAPUAHTOB.

Pemiats 3agaun, coaepxaiiye 3aBUCUMOCTH, CBS3bIBAIOIINE BETMYMHBI: CKOPOCTh, BpEMS,
paccTosiHue, 1eHa, KOJUYECTBO, CTOUMOCTb.

Wcnons30BaTh KpaTKHe 3aMKUCH, CXEMBbI, TAOIUIIBI, 0003HAUCHUSI IPU PELICHUH 3a/1a4.

[Tonbp30BaThCsl OCHOBHBIMU €AMHUIIAMHA U3MEPEHUSI: IIEHbI, MAaCChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIpaXaTh OJHU €AMHUIBI BEJIMUUHBI YEPE3 APYTHE.

N3Bnekarb, aHanM3upOBaTh, OLICHUBATh UH(POPMAIIUIO, MPEJICTABICHHYIO B Tabulle, Ha
CTOJIOUaTOM nuarpamMme, HHTEPIPETUPOBATH MPEACTABICHHbBIC JaHHBIC, UCIIOIb30BATh JTAHHbBIC
MIPU PEIICHUH 3a7a4.

Harasignas reomerpust

[Tonmp30BaThCSI TEOMETPUYCCKUMHU TOHSATHSIMH: TOYKA, MpsSMasi, OTPE30K, JIyd, Yrol,
MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.

[TpuBOAMTHE TIPUMEPHI OOBEKTOB OKPYKAIOMIETO MHpa, MMEKOIMUX (OpMYy H3YyUEHHBIX
TCOMETPUICCKHUX (UTYP.

Hcnonp3oBaTh TEPMHUHOJNIOTHIO, CBS3aHHYIO C VyIJIAMH: BEpIIMHA CTOPOHA, C
MHOTOYTOJIBHUKAMH: YTOJI, BEPIINHA, CTOPOHA, THArOHallb, C OKPY)KHOCTBIO: pajlyc, TUaMETp,
HEHTP.

N300pakaTh W3Yy4YCHHBIC TCOMETpPHUYECKUE (GUTYpbl Ha HEIWHOBAHHOW M KJIETYATOM
Oymare ¢ MoMOIIbI0 UPKYIISI U TUHEHKH.

HaxomuTe UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C IOMOIIBI0 JIMHEUKH,
CTPOUTH OTPE3KH 3aJJaHHOM JJIMHBI; CTPOUTH OKPYKHOCTh 33JJAHHOTO pajnyca.

Hcmonb3oBaTh CBOWMCTBA CTOPOH W YITIOB TPSIMOYTOJbHHKA, KBajapaTa s WX
MOCTPOCHMSI, BBIYUCIICHHUSI TUTOMIAU U TIEPUMETPA.

Boeryncnare nepumMeTp u IIoma s KBaapara, IpsMOyTroiIbHIKA, (UTYpP, COCTABIEHHBIX U3
MPSIMOYTOJILHUKOB, B TOM uHucIie QUryp, n300pakEHHBIX Ha KJIET4aToi Oymare.

[Tonb30BaThCsi OCHOBHBIMH METPHUYECKUMH €IUHUIIAMUA W3MEPEHUs JJIMHBI, TUIOMIAIHN,
BBIPAXKATh OJIHU €IMHUIIBI BETUYUHBI Yepe3 JIPyTHE.

PacrioznaBate mapasuienenunes, KyO, UCIOIb30BaTh TEPMUHOJIOTHIO: BepIInHA, peOpo
TpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHHUS Mapajuieenunena, Kyoa.

Boeruncnare 00béM Ky0a, mapayuienenumnesa mo 3aJaHHbBIM U3MEPEHUSM, TOJb30BaThCS
eMHHUIIAMH U3MEPECHHS 00bEMA.

PemaTh HecnokHbIE 3a/1auu HA U3MEPEHUE TeOMETPUUYECKUX BEIMYUH B MPAKTUUCCKUX

CuTyanuiax.
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[TpeameTHBIE pe3yNbTaThl OCBOCHUS IPOrpaMMBbl y4eOHOTO Kypca K KOHITYy oOydeHus B 6
KJ1acce.

Yuciia 1 BBIYUCICHUA

3HaTh U MOHUMATh TEPMUHBI, CBA3aHHBIC C PA3NIMYHBIMHU BUJAMU YUCEN U CIIOCO0aMU UX
3aMMCH, IEPEXOAUTD (€CIIM 3TO BO3MOXKHO) OT OJHOM (DOPMBI 3aMKcH Yuciia K APYyroi.

CpaBHUBaTh W YIOPSANOYMBATH II€NIbIE YKCIA, OOBIKHOBEHHBIE M JECSITHUYHBIE IpoOH,
CpPaBHUBATh YHCJIa OJHOTO U PAa3HbIX 3HAKOB.

BrinonusaTe, codeTtas yCTHbIE U NMHUCHbMEHHBIE MPUEMBI, apuPMETUUYECKHE ACUCTBUSA C
HAaTypaJIbHBIMM M II€JIBIMA  YWCIAMU, OOBIKHOBEHHBIMH H JIECATUUYHBIMU JIPOOSIMHU,
MOJIOKUTEIBLHBIMU U OTPULIATEIIbHBIMUA YHCIIAMHU.

BeruucnsaTe 3HAYEHUSI UYWCIOBBIX BBIPAKEHUM, BBIMOIHATh MPUKUAKY U OIEHKY
pe3yabpTaTa BBIYUCICHUHN, BBIMOJHITH MPEOOpPa30BaHUS YHCIOBBIX BBIPAXKCHUN HA OCHOBE
CBOMCTB apu(PMETHUECKUX ACHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAMHATHON MpPSIMOM C COOTBETCTBYIOUIUM €W YHUCIOM U
M300paXkaTh YKciia TOYKaMU Ha KOOPJIUHATHON MPSIMOM, HAXOUTh MOJIYJIb YUCIIA.

COOTHOCHUTH TOUKH B IPSIMOYTOJIBHOM CHCTEME KOOPJIMHAT C KOOPAMHATAMHU 3TOM TOUYKH.

OprrJ'I?ITB OCJIbIC YHUCIa U ACCATUYHBIC I[pO6I/I, HaxXoJUuThb HpI/IGHI/I)KCHI/ISI YUCCII.

YucnoBble 1 0yKBEHHbIE BbIPAKEHUS

[TonuMath U ynoTpeOasaTh TEPMHUHBI, CBSI3aHHBIC C 3alMCHI0 CTETICHU YMCIIAa, HAXOIUTh
KBaJpaT U KyO 4ucia, BEIYUCIATH 3HAUYCHUS YUCIOBBIX BRIPAXKCHUH, COJIEpKAIUX CTCTICHH.

[Tosib30BaTHCS MpU3HAKAMH JEITUMOCTH, PACKJIAIbIBaTh HATYpaJbHBIEC YUCIIA HA MPOCTHIC
MHOXHUTEJIIH.

[Tonp30BaThCs MacmITabOM, COCTABIIATH MPOITOPIIUN U OTHOIIEHUS.

Hcnmons3oBaTh OyKBBI i1 OOO3HAYECHHMS YHCEI TMIPU 3alUCH  MaTEeMaTHYECKHX
BBIpaKEHUH, COCTABIATh OYKBEHHBIE BhIpaKEHUS U (POPMYJIIbI, HAXOUTh 3HAYEHUs OYKBEHHBIX
BBIpaKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE MOJICTAHOBKHU U ITPeoOpa3OBaHMUS.

Haxoanths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penmienne TekcTOBBIX 33124

PemaTs MHOTOIIArOBBIE TEKCTOBBIC 33/1a4U apU(PMETHUESCKUM CIIOCOOOM.

Pemars 3amaum, CBs3aHHBIE C OTHOIICHHWEM, MPOMOPIHOHATBLHOCTHIO BEIWYHH,
MPOIIEHTaMH, peliaTh TPU OCHOBHBIC 33]]a4H Ha JPOOH M MPOIICHTHI.

Pemats 3amaum, cogeprkaIiye 3aBUCHMOCTH, CBSA3BIBAIOIINEC BEIMYMHBI: CKOPOCTh, BpEMS,
paccTosiHHe, IICHA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIUTEIIBHOCTh, BpeMs, o0b&Ma paboTHI,
UCTIONIb3Ys apU(PMETHYCCKHE JCHCTBUSA, OIECHKY, TPUKUIKY, II0JIb30BAThCI CAMHHUIIAMH
WU3MEpPEHUST COOTBETCTBYIONIUX BEJIMYHUH.

CocTaBisTh OYKBEHHBIC BBIPAYKEHUS 10 YCIOBHIO 3aa4H.

N3Bnekats nHpOpMAIUIO, MPEJCTABICHHYIO B TaOIUIAX, HA TUHEHHOMN, CTOI0YATON WITH
KPYroBO# Juarpammax, WHTEPIPETUPOBATh MPE/CTABICHHBIC JTaHHBIE, UCIIOJIb30BATh JAHHBIC
MIpY PEIICHUH 3a/1a4.
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[IpencraBnsaTh HH(GOPMALHIO C TOMOIIBIO TAOIUL, TUHEHHOM U CTOJIOYATON AUarpamM.

Harasignas reomerpus

[IpuBonuTh mpuUMEpbl OOBEKTOB OKPYXKAIOUIETO MHUpa, UMEKUMX (OpMy H3YUYEHHBIX
r€OMETPUYECKHUX IJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PABHBIX U CUMMETPHYHBIX
Quryp.

N300paxkaTe C MOMOIIBIO LUPKYJS, JUHEHKH, TPAHCHOPTUpA HAa HEIMHOBAHHON H
KJIeT4aTod OyMare u3y4YEeHHblE IUIOCKHE TeoMeTpudeckue (QUryppl MU KOH(Urypauuu,
CUMMETpPUYHBIE (PUTYPHI.

[Tonb30BaThCsi TEOMETPUUECKUMHU  TOHSATUSMHU: PABEHCTBO  (QUTYP, CHMMETpUS,
WCII0JIb30BAaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEI: OCb CAMMETPHUH, LIEHTP CUMMETPHUHU.

Haxoauts BeNWYMHBI YIJI0B M3MEPEHUEM C IOMOUIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3aIaHHOW BEJIMYMHBI, II0JIb30BAaThCA NPH PEIIEHUH 3aJad TpagyCHOM Mepoil YrIoB,
pacno3HaBaTh Ha YEpPTEKaxX OCTPBIN, MPSIMOU, pA3BEPHYTHIM U TYIIOU YTJIbI.

BrluncnsaTe MIMHY JIOMaHOW, MEPUMETP MHOIOYTIOJIbHHKA, IOJIb30BAThCS €AMHUIAMU
M3MEPEHUS JJIMHBI, BEIPAXKaTh OJTHUA €IMHULIBI N3MEPEHUS JUIMHBI YEPE3 APYTHE.

Haxonuts, ucrons3yss 4epTéxXHbIE HHCTPYMEHTBI, PACCTOSIHUA: MEXAY IABYMS TOYKAMH,
OT TOYKH 10 NPSMOM, IJIMHY IIYTH Ha KBaPaTHOU CETKE.

Boruncnare mmomanb (uUryp, COCTaBICHHBIX W3 MPSIMOYTOJbHUKOB, HCIOJIb30BaTh
pazbueHue Ha NPSMOYTOJIbHUKH, Ha paBHbIE (PUTYpbI, TOCTpAaWBAaHHE 1O MPAMOYTOJIbHUKA,
IIOJIb30BAaThCSl OCHOBHBIMM €IMHHUIIAMU HM3MEPEHMs IUIOLIAAW, BBIPAXKaThb OJHU €IUHUIIBI
U3MEPEHUS IUIOIAAN Yepes3 Apyrue.

Pacno3naBath Ha MOJENSAX M U300paKeHUAX NMUPAMHy, KOHYC, LIUIHHJIP, UCTIOIb30BATh
TEPMUHOJIOTHUIO: BEpILIMHA, peOpo, TpaHb, OCHOBAaHUE, pa3BEPTKA.

N306paxkaTs Ha KiIeTUaTOM Oymare mpsiMOYTOJIbHBIN MapalieIeuIe]l.

Bbraucasate 00bE€M NPSIMOYTOIBHOTO Napaiesenumesaa, Kyoa, moibp30BaTbcsi OCHOBHBIMU
eIMHUIIAMH U3MepeHHs 00bEMa;

Pemrate HecnoxHBIE 3a4a4M Ha HAXO0KJICHHE I'€OMETPUYECKHUX BEIUYUH B IPAKTUYECKUX
CUTYyalUsX.
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TEMATHYECKOE

ININIAHUPOBAHMUE S KJIACC

HaTypaJbHBIMU YHCJIaMU

Jecsatnanas cucreMa
cuncieHus. Psan
HAaTypaJIbHBIX YHCE.
HarypanbHsiii psan. Yucno
0.

HatypanbeHble uncna Ha
KOOPJAHMHATHOH IPSMOM.
CpaBHEHME, OKpYTIIECHHE
HaTypaJIbHBIX YHCE.
Apudmernyeckue AeHCTBUS
C HaTypaJbHBIMHU YHCIIAMHU.
CaoiicTBa HyNd IIpH
CJIOKEHUU U YMHOKEHUH,
CBOICTBA €JIMHULIbI TTPU
YMHOXEHHH.

KOMMYecTRO OCHOBHOE OCHOBHBIC BHJIBI JICATSILHOCTH 00YYaIOINXCS
HaumeHnoBanue pasnena (TeMbl) Kypca
4acoB coJepKaHue
Hatypanbnble uucna. Jleiictus ¢ 43

YuraTh, 3alIMCHIBATH, CPABHMBATHL HAaTypallbHbIC YKCIa; NPelIaraTtb 1
00cy:kaaTh cnoco0bl ynopspounBanus uncen. M300paxarts
KOOpAMHATHYIO NMPSAMYI0, 0TMeYaTh YHcia TOUKaMH Ha KOOPIAUHATHOMN
MPSIMOM, HAXOAUTH KOOPAUHATEI TOUKH.

HccnenoBate cBoiicTBa HaTypaJbHOTO psfa, yucen 0 u 1 mpu crioxxeHuu
¥ YMHOXEHUH.

Hcnonb30BaTh NPaBUJIO OKPYTJIEHUS HATYPAJIbHBIX YUCEN. BBINOJIHATH
apudmeTnyecKue AeiicTBUSA C HATYPaIbHBIMHU YUCIIaMH, BBIYMCJIATH
3HAYEHUS YUCIIOBBIX BBIPAXKEHUH cO CKOOKaMu 1 6e3 CKOOOK.
3anucbIBaTh IPOU3BE/ICHUE B BUJIE CTENIEHH, YMTATh CTEIICHH,
HCIOJIb30BAaTh TEPMHHOJIOTHIO (OCHOBAaHHUE, IOKA3aTENb), BBIYMCIAATH
3HAYEHUSI CTCIICHEH.

BBINOJTHATE NPUKHUAKY M OLEHKY 3HAYCHUI YKMCIIOBBIX BBIPDAKECHUH,
NnpeaIaraTb M NPUMEHATh NPUEMBI MIPOBEPKH BBIYNCICHUI.
Hcnonb3oBaTh NP BHIYUCIEHUAX [TEPEMECTUTENFHOE U COYETATENbHOE
CBOICTBa CIIOKEHHSA M YMHOKEHUS, pacTpeeTUTeIbHOE CBOMCTBO
YMHOX€EHHS; GOPMYJINPOBATH
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[TpakTnueckas
pabota
«ITocTpoenue
YTTIOBY»

KJIETIaTOW OyMare mpsiMOM, OCTPBIH, TYIIOH, pa3BEPHYTHIN YTIIBL,
CPABHUBATH YTIJIBL.

Bb1uucasiTh UIMHBI OTPE3KOB, IOMAaHbIX.

IloHuMaTh U HCNOJIL30BATH IPU PelIEeHUH 32124 3aBUCUMOCTH
MEXy eIUHUIIAMH METPUYECKON CUCTEMBI MEp; 3HAKOMHUTBCH C
HEMETPUYECKUMHU CHUCTEMAaMH MEp; BbIPAKATh JUIMHY B Pa3IHYHBIX
eaununax m3mepenus. MceaenoBatsb GUrypsl 1 KOHQUTYpaLu,
UCTIONB3Ysl LU POBBIE PECYPCHI

OOBIKHOBEHHBIE TPOOH

48

Hpo6s. [IpaBunsHBIC U
HeTpaBUIbHBIE IpoOu.

OcHOBHOE CBOICTBO JpOOH.

CpaBHenue qpo0eii.
Crno)keHHE U BBIYUTAHUE
OOBIKHOBEHHBIX JIPOOEH.
CwMmermanHas ApoOb.
YMHOXEHHE U AeJIeHne
OOBIKHOBEHHBIX ApO0eH;
B3aMMHOOOPATHBIE APOOH.
Pemenne TeKCTOBBIX 3a1ad,
COJIeprKaIIHuX IPOOH.
OcCHOBHBIE

MopaenupoBath B rpadn4ecKkoi, mpeaMeTHOH (hopMe, ¢ TOMOIIBIO

KOMITBIOTEPA MTOHSATHUS U CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOMN JAPOOBIO.

YuraTh U 3aNMCHIBATh, CPABHUBATH OOBIKHOBEHHBIE APOOH,
Nnpearatb, 000CHOBBIBATH U 00CYKAaTh CIIOCO0OBI

YIOPSI0YUBaHUS TpOOEH.

N300paxkaTh 0OBIKHOBEHHBIE IPOOH TOUKAMHU HA KOOPJUHATHON
MPSIMOM; MCMOJIb30BATh KOOPAMHATHYIO MPSIMYIO TS CPAaBHEHHUS
IpoOei.

DopMyJIHPOBATH, 3ANIUCHIBATH ¢ MOMOIIBI0 OYKB OCHOBHOE CBOMCTBO
0OBIKHOBEHHOI IpoOH; MCMOJIL30BaTh OCHOBHOE CBOWCTBO JpOo0OH AJIs
COKpallleHHs ApoOeil u npuBeaeHHs APOOH K HOBOMY 3HAMEHATEIIO.
IIpeacTaBisiTh CMENIAHHYIO IPOOH B BU/E HEMPABIIILHOMN U BBIJICIISATh
[ETYIO 9acTh YHCIa U3 HEeNMPaBUIBHON ApoOH. BHIMOJHATH
apudMeTHYecKHe AeiiCTBUA ¢ OOBIKHOBEHHBIMH IpOOSMU; IPUMEHSATh
cBoiicTBa
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3aJia4uM Ha JApoou.
[Tpumenenue OyKB aust
3aMMCH MaTEeMAaTHUECKIX
BBIPAXKECHUN U
MpeJIoKEeHU N

apu(METHISCKUX TCHCTBHM IS pallHOHATH3AIINN BEIYNCICHUH.
BbINOJIHATH NPUKUAKY U OLEHKY Pe3yJIbTaTa BHIYMCIICHHIA;
NnpeaaraTe U NPUMeHATh NPUEMBI POBEPKM BHIYHCICHUIM.
IIpoBoauTh HcCaETI0BAHUS CBOWCTB APOOEH, OMTUPAsCh HA YUCIOBBIC
HKCTIEPUMEHTHI (B TOM YHUCIIE C TIOMOIIBIO KOMITBIOTEPA).
Pacno3naBaTh HCTHHHBIC U JIOXKHBIE BHICKAa3bIBAHHS O APOOSIX,
NPHUBOIMTH NPUMePbI ¥ KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMSA U
OTpULIaHUA BBICKa3bIBaHUM.

PemaTtb TekcTOBBIE 3aa4UH, COAEpKALINE IPOOHBIE JaHHbBIC, U 3a1a41
Ha HaXOKJEHHE YacTH IIeJIOTO0 U IEJIOTO 110 €T0 YacTH; BHIABJIATH X
CXOJCTBA U Pa3JM4us.

MoaeaupoBaTh X0l pEIICHHs 3a4a4H C TIOMOIIBIO PUCYHKa, CXEMBI,
TaOJINLB.

IIpuBoauTh, pa3dupaTh, OLEHNBATH PA3INYHBIC PEILICHHS, 3AIIUCH
peLIeHn TEKCTOBBIX 3a/a4.

Kputnyeckn oeHUBATh MMOTY4YEHHBIN pe3yIbTaT, OCYIIECTBIATH
CaMOKOHTPOJIb, IPOBEPSISL OTBET HA COOTBETCTBUE YCIOBUIO, HAXOAMTh
OINOKH.

3HAKOMMTBCSI ¢ MCTOpPUEH Pa3BUTHS apu(PMETHKH

Harnsanas reometpus.
MHOroyrojapHUKH

10

MHOTOyroJIbHUKHY.
YeThIpEXYTOIbHUK,
MPSIMOYTOJIBHUK,
KBaJpar.
IIpakTrueckas

OnuceIBaTh, HCNOJIb3YHA TEPMHUHOJIOTHIO, H300PaKATh

C TIOMOIIIBIO YePTEKHBIX HHCTPYMEHTOB U OT PYKH, MOAETUPOBAThH U3
OyMmaru MHOTOYTOJIbHUKH.

IIpuBoauTh NpUMepbI 00BEKTOB PEAILHOIO MUPA, UMEIOIIUX (HOopMy
MHOTOYTOJIbHHKA, IPSIMOYTOJILHUKA, KBapaTa,
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paborta
«IToctpoenue
MIPSIMOYTOJTbHUKA

C 3a/laHHBIMH
CTOPOHAMHU

Ha HEJIMHOBAHHOU
Oymare».
TpeyrojapHuK.
IInomane u
IepuUMeTp
MPSIMOYTOJIBHUKA U
MHOI'OYI'OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€IMHUIIBI
M3MEpEeHUs
IJIOMIA/IH.
[lepumeTp MHOTOYTOJTFHUKA

TpPEYTroibHUKA, OHEeHUBATH UX JUHEWHBIE pa3MepBI.
BerunciasTh: IepuMeTp TPEYroNbHUKA, IPSIMOYTOJIbHUKA,
MHOTOYTOJIbHHKA; MJIOUIa/lb IPAMOYTOJIbHHIKA, KBaApara.
N300paxaTh 0CTPOYTrONbHBIE, IPSIMOYTOJIBHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CtpouTh Ha HEJIMHOBAHHOHW U KJIETYATOH Oymare KBaapat
51

MPSIMOYTOJIBHUK C 331aHHBIMU JJIMHAMU CTOPOH.
HccnenoBath cBOMCTBA NPAMOYTOIbHUKA, KBaipaTa
IIyTEM

SKCTIEpPUMEHTA, HAOMIOJeHHS, U3MEPEHUS,
MOJIETHPOBAaHMSI;

CpaBHMBATh CBOICTBA KBaJpaTa U MPAMOYTOJIbHHKA.
KoHncTpynpoBate MaTeMaTH4YeCKHE MPEIJI0KEHHS

C TIOMOIIIBIO CBSA30K «HEKOTOPHBII», «ITH000¥.
PacnosnaBarts

VICTUHHBIE U JIOXKHBIE BBICKAa3bIBAHUS O MHOT'OYTOJIBHUKAX,
NMPUBOAUTH MPUMeEPHI U KOHTPIIPUMEDHI.

HccnenoBaTh 3aBUCHMOCTB IIJIOIIAIM KBAJpaTa OT
JUTMHBI

€0 CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAPATHON CETKU AJIA
MTOCTPOCHHUS

¢uryp; pazdouBaTh IpSIMOYTOJIHHHUK Ha KBaPAaTH,
TPEYTOJIbHUKH; COCTABJATH (DUTYpHI U3 KBAIPATOB U
MPSIMOYTOJIFHUKOB ¥ HAXOAWUTD MX IUIOMIA b, pa30MUBaThH
¢Guryps! Ha IPAMOYTOJILHUKH U KBaIPAaThl U HAXOAUTH UX
TUIOIIAIb.
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3HAKOMUTBHCS ¢ IPpUMepPaMu IPUMEHEeHHUS TUIOIaIU 1
NEpUMCTpa B MIPAKTUICCKUX CUTYyallUAX. Pel[[aTl) 3aa9i u3
peanbHOM KU3HH, HPeAIaraTb U 00Cy:KIaTh Pa3JINYHbIE
CIOCOOBI peleHus 3a1a4

JlecsiTuaHble 1poOu

38

JlecsiTu4aHast 3ammch
npobeii. CpaBHEHHE

JECATUYHBIX IPOOCH.

JlericTBus

C IECATUIHBIMH
TPOOSIMH.
Oxkpyriienue
JECATUYHBIX
TpoOeH.

Pemienne TeKCTOBBIX
3as1a4, CoIepKaIINX
npobu. OCHOBHBIC
3a/1a4¥ Ha JpooH

IIpeacraBiasiTh necITUIHYIO IPpOOb B BUIE OOBIKHOBEHHOM,
YUTATh M 3aNIUCHIBATH, CPABHUBATD JECITUYHBIC IPOOH,
NpeAIaraTb, 000CHOBBLIBATH U 00CY:KIATh CIIOCOOBI
YIIOPSTOYNBAHUS IECATUIHBIX APOOEH.

HN3o00paxkaThb gecaTHyHbIC IpOOU TOYKAMU Ha KOOPIUHATHOM
MIPSIMOM.

BoIiBJASTH CXOACTBA U PA3JIUYMS TPABIIT apUOMETHICCKIX
JEMCTBUN C HATYPATbHBIMH YUCIIAMHU M IECITHUYHBIMA APOOSMHU,
OOBSACHSTH UX.

BbINOJHATH apupmMeTnieckue NeHCTBUS C NECITUIHBIMU
IpoOsMU; BBITIOJIHATH NPUKUAKY M OLEHKY pe3ylbraTa
BBIYMCIICHHI.

IIpumeHATH CBOMCTBA apuMETHYCCKUX NEHCTBUIN JIIsI
parroHaIN3aluy BEIYUCICHUH.

IIpuMeHATH NPABWJIO OKPYIJICHHUS JICCATUYHBIX TPOOCH.
IIpoBoaMTH UCCJIEIOBAHUS CBOWCTB JICCSITHYHBIX JIPOOCH,
OTMPAsICh HA YHCIOBBIC SKCIIEPHUMEHTHI (B TOM YHCIIE C TOMOIIBIO
KOMIThIOTEpA), BBIABUIATh FHIIOTE3bI U TPUBOIUTH UX
000CHOBaHHSI.

Pacno3HaBaTh MCTHHHBIC U JTOXKHBIE BBICKa3bIBAHUS O APOOSX,
NPUBOAUTH MPUMEPHI 1 KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS W OTPUIIAHUS BHICKa3bIBAHUH.
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Pemath tekcroBbie 3a1auu, copepiKaiiie 1poOHbIC JaHHbIC, U HA
HaXO0KJICHUE YaCTH IISJIOr0 M IEJIOTO IO €ro YacTH; BHIABJISTH MX
CX0/JICTBa U pa3jnius.

MoaeupoBaTh X0 peIIeHHs 33]a9¥ ¢ TIOMOIIBIO PUCYHKa,
cxembl, Tabnus. [IpuBOAUTH, pa3dupaTh, OLIEHUBATH
pa3lIMYHbIE PEIICHHUs], 3aMUCH PEUICHUN TEKCTOBBIX 3a/1au.
OnepupoBathb qpoOHBIMU YHCIIAMH B PEATBHBIX JKU3HECHHBIX
CUTYaIUsX.

KpuTnuyecku oueHUBATD MOJTYYECHHBIM PE3yIIbTaT, OCYIIECTBIISATH
CaMOKOHTPOJIb, TPOBEPSIsi OTBET HA COOTBETCTBUE YCIIOBHIO,
HAXOJUTh OIIHUOKH.

3HAKOMUTBCS € UCTOPHUEH pa3BuTHs apru(hMETHKH

Harmnsinnas reomerpust. Tena u
(bUTrypsl B IPOCTPAHCTBE

MHOTOrpaHHUKH.
N3o6paxkenue
MHOTOTPaHHUKOB.
Monenu
MIPOCTPAHCTBEHHBIX
TeJ.
IIpssmMoyronbHbIA

napasuienenume, Kyo.

Pa3BépTku KyOa u
napasieNnenunesa.
[TpakTuueckas padora
«Pa3BépTka Kyda».
O0BéMm Ky0a,

Pacno3naBaTh Ha YyepTexkax, pUCYHKAX, B OKPYKAOLIEM
MHPe psSMOYTOJBHBIN Mapaienenune1, Kyo, MHOTOTpaHHHUKH,
ONHUCHIBATH, HCIIOJIb3YH TEPMHUHOJIOTHI0, OLICHUBATH
JIMHEVHBIE pa3MEPBIL.

IIpuBoAMTH MPpUMeEPBI 0OBEKTOB PEATHHOTO MUPA, UMEIOIINX
¢dbopMy MHOTOTpaHHHKA, PSIMOYTOJILHOTO Mapaliesienureia, Kyoa.
MN3o00paxkaTthb xy6 Ha KIeTyaToi Oymare.

HccaenoBatb CBOMCTBA Ky0a, IPSIMOYTOJILHOTO
napajiesenumne1a, MHOTOTPaHHUKOB, UCIIONB3YS MOJIEIH.
Pacno3naBaTh u H300paxkaTh pa3BépTKu Kyda u
napatenenunena. MoaeJaupoBaTh ky0 v mapaielienuIes] u3
OyMaru u mpoYrx MaTepHaIoB, 00bACHATH CIOCO0
MOJICJINPOBAHUSI.
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IPSIMOYTOJIHOTO

ImapajICJICIIUIICIa

HaxoauThb nzmepenus, BBIMMCJIAATD IUI0MIA(b TOBEPXHOCTH;
00BEM KyOa, IPSIMOYTOJILHOTO Mapajuiesienuiea; HCCJIAeA0BaATh
3aBHCUMOCTBb 00bEMa KyOa OT JUIMHBI ero pedpa, BbIABATATh U
000CHOBBIBATH THIIOTE3Y.

Ha61101aTh ¥ NPOBOANTH AHAJOTHH MEXTy OHATHSIMH
TIOIaaN U 00bEMa, IEPUMETPA U TUIOIIAIH TOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIC U JIOXKHBIC BHICKA3BIBAHUS O
MHOTOTPaHHUKAX, IPUBOJAUTH MPUMEPbI 1 KOHTPIPUMEPHI,
CTPOUTH BbICKA3bIBAHMS U OTPUIIAHHS BBICKa3bIBaHMH. Pemarh
321244 U3 pealbHOM )KU3HU

[loBTOpEHue u 06001IEeHNE

10

[ToBTOpEHNE OCHOBHBIX
MOHSATUNA U METOJIOB
Kypca S Kiacca,
00001eHNe 3HaHUN

BbIunCIsTh 3Ha4eHNS BRIPAXKCHHIM, COIEPIKAIUX HATYPaIbHbBIC
Yucia, OOBIKHOBEHHBIC U JECATUYHBIC IPOOH, BHITIONHATH
npeoOpa3oOBaHMS YHCE.

Bpi0upathb cnocod cpaBHeHHs YnCe, BBIYUCICHH, IPUMEHATH
CBOMCTBA apu(PMETHUECKHUX JACHCTBHUH IS pallMOHATM3AI[UN
BBIUYKCJICHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOTHIEMBIX ICHCTBUH 1
CaMOIPOBEPKY pe3yJIbTaTa BHIYUCICHUN.

PemaTrs 3aga4u u3 peanbHOi )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHMA JUIsl pelIeHUs 3a]1a4 U3 JPYTrux
y4eOHBIX IPEIMETOB.

PemaTh 3a71a4un pa3HbIMHU CNIOCOOAMH, CPABHUBATD -
CIoOCo0bI pelieHus 3a1a4i, BBIOMPATh PALIMOHAJIbHBIN CIIOCO0

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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6 KIIACC

Hanmenosanie paszena K oM9ecTBo OCHOBHOE OCHOBHBIE BU/IBI ICSITEIHHOCTH 00 yJarOITUXCS
(TeMBI) Kypca 4acoB CoJIep)KaHue
HarypanbHble uncia 30 Apudmernueckue
JENCTBUS C BbInoJiHATH apupMeTHYecKue JeHCTBUS ¢ MHOTO3HAYHBIMU
MHOTLO3HAYHBIMH HaTypaJbHBIMH YHCIaMU, HAXOAUTh 3HAYEHUS YHCIIOBBIX
HATYPATbHBIMH BBIpOXEHUH CO CKOOKaMH U 0€3 CKOOOK; BBIYMCJIATH 3HAYCHUS
qucaamu. YHCIoBbIe BBIpaXCHUH, COJIEpKAITUX CTCTICHH.
BBIPAYKCHHSI, IIOPSIOK BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUI YUCIOBBIX
JeHCTBHIA, BBIpQKCHAN, IPUMEHATH MPUEMBI IPOBEPKH pe3yibTara.
Hcrob3oBanme ckobok.| HCMOJb30BaTh IPH BLIYMCJIEHUSX TEPEMECTUTEIFHOE U
OKpyTIIeHHE COUYETATEIIbHOE CBOMCTBA CIIOKCHHSI I YMHOKCHUS,
HATYPATIbHBIX YHCEIL pactpeIeTuTeIbHOS CBOMCTBO YMHOXEHHUSI OTHOCUTEIIBHO
JlenuTenn U KpaTHbIE CIIO’KEHUs, CBOMCTBa apudmeTnueckux aeicreuii. McciaenoBarb
YHCIIa; HAMOOBIIHI YHUCJIOBBIC 3aKOHOMEPHOCTH, IIPOBOUTH YUCIIOBBIC SKCTICPUMEHTHI,
OO IeUTEND 1 BbIJIBUTaTh U1 000CHOBBIBATH T'MIOTE3BI.
HauMeHbIIee ObIIee DopMyJIMPOBATH ONPeE/IeJICHUA JACTUTEIS U KPaTHOTO,
KpaTHOE. HanOOJIBIIIETO OOIIETO STUTENS 1 HAaMMEHBIIIETO OOIIEro KpaTHOTO,
JIeMMOCTb CYyMMBI 1 MIPOCTOT'0 M COCTABHOT'O YHCEIT; HCIIOJIB30BaTh ATH TIOHATHUS TIPU
MIPOU3BEACHMUS. peueHnn 3anad.
JlerneHne ¢ OCTaTKOM. IIpuMeHATH AJIrOPUTMBbI BEIUUCIICHUST HAHOOJBIIIETO 0OIIETO
PellieHre TeKCTOBBIX JICIIATENIS] 1 HAMMEHBIIIETO 00IIEero KpaTHOTO JBYX YHCEN, allTOPUTM
3amaq pa3oKeHUs YKciia Ha pocThie MHOXKHTEIU. cciienoBaTh
YCJIOBUSI ICTUMOCTHU Ha 4 U 6.
HccnenoBarth, 00Cy:Kk1aTh, GOPMYJITHPOBATH U
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000CHOBBIBATDH BBIBOJI O YETHOCTH CYMMBI, TPOU3BEICHHUS: IBYX
YETHBIX YHCENl, IBYX HEYETHBIX YUCIIE, YETHOTO U HEYETHOTO YHCET.
HccaenoBaTb CBOMCTBA JISIMMOCTH CYMMBI U TIPOU3BEICHUS
YHCe.

IIpuBOAMTH MPUMeEPHI YHUCEN C 3alaHHBIMUA CBOMCTBAMH,
pacno3HaBaTh BEPHbIE M HEBEPHbIE YTBEPKICHUS O CBOMCTBAX
qucell, OIMPOBEPraTb HEBEPHbIE YTBEPKICHUS C TOMOUIBIO
KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTH4ecKue MPeAJI0KEeHU C
IMOMOIIBIO CBS30K «H», «HINY», KECIH..., TO...».

PemiaThb TekcTOBBIE 3aa4M, BKIIOYATOIINE TOHATHS JEITMMOCTH,
apuMeTHUeCKUM crocoOoM, HCIOIb30BaTh epedop Bcex
BO3MOYHBIX BApUAHTOB.

MopeaupoBaTh X0/ pelieHHs 3a/1a4k ¢ TTOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIEI.

IIpuBoauThH, pa3oUpPaTh, OEHUBATDH PA3TUYHBIC PEIICHNUS,
3alIMCH PEILICHUH TEKCTOBBIX 3a/1a4.

KpuTHyecKku OleHUBATD TOTYYCHHBIH PE3yIbTaT, HAXOIUTh
OIHUOKH, OCYIIECTBISATH CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHUE YCIOBHIO

Harnsagnas reomerpus.
[IpsiMble HA IIIIOCKOCTH

IlepneHuKynspHbIC
IIPsIMBIE.
[TapamiensHbie
IIPsIMBIE.
PaccrosiHue mexny

Pacno3HaBaTthb Ha yepTekax, pUCyHKaxX CIIydadl B3aHMHOTO
pAacCIOJIOKEHMS IBYX MPSMBIX.

N300paxkaTh ¢ NIOMOIIbIO YePTEKHBIX HHCTPYMEHTOB
Ha HEJTMHOBAHHOMW M KJIeTYaToi Oymare /iBe MmepeceKaroImumecs

MMPAMBIC, ABC MapaJJICIIBHBIC MIPAMBIC, CTPOUTDH IPSAMYTO,
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JIByMsI TOYKaMH, OT
TOYKH JI0 TIPSAMOH,
JUIMHA MaplipyTa Ha
KBaJPAaTHOU CETKE

NEPIEHIUKYIISIPHYIO TaHHOM.

IIpuBOAMTH MPUMeEPHI MapaJUICTLHOCTH U MEPIICHIUKYIIPHOCTH
NpSIMBIX B IPOCTpaHCTBe. Pacmo3HaBaTh B MHOTOYTOJIbHUKAX
NEePICHIUKY/ISIPHBIC U MapajuieibHbie cTopoHbl. M300paxkaTh
MHOT'OYT'OJIbHUKH C TTapaJuIeIbHbIMU, IEPIEH AUKYIPHBIMU
croponamu. HaxoauTh paccrosiHre MexXy TBYMS TOUKaMH, OT
TOYKHU J0 MPAMOM, JUIMHY ITyTHU Ha KBaJPATHOU CETKE, B TOM YHCIIE
UCIOJIb3Ys LU(POBBIE pECypCHI

Jpobu

32

OOBIKHOBEHHAA
JIpoOb, OCHOBHOE
CBOMCTBO ApOOH,

COKpAILICHUE APOOCH.

CpaBHeHUE U
YIOPSIOYNBAHHE
JIpoOeii.
JlecaTnunbie 1pooH
U METpHYECKas
CUCTEMa Mep.
Apudmernueckue
JIeCTBUSA

C OOBIKHOBEHHBIMH
U JeCATUIHBIMU
JIPOOSIMH.
OTHoOIICHHE.

CpaBHUBATh M YHOPSAA0UYMBATH J1po0H, BLIOMPATH CIIOCO0
CpaBHECHUS JIPOOCH.

IIpeacTaBiasiTh AeCATHYHBIC POOU B BUIE OOBIKHOBEHHBIX
npoOeli 1 OOBIKHOBEHHBIE B BHJIC JIECATUYHBIX, HCII0JIb30BATH
3KBHBAJICHTHBIE NMPEACTABJICHUS IPOOHBIX YHCEII IPU UX
CpaBHEHUH, ITPH BbIunciacHusx. MCmoab30BaTh 1ecaTHUHbIC
JipoOu TIpu TpeoOpa30BaHNN BETMIUH B METPUUCCKOM

CHCTEME Mep.

BbinoJiHATH apupmMeTudecKue 1eMCTBUs

C OOBIKHOBEHHBIMH M JICCSITUIHBIMH JIPOOSIMHU.

BbIYUCISATh 3HaYCHHS BRIPAKCHHMA, COCPIKAIINX
OOBIKHOBEHHBIC U ACCATHYHBIC IPOOH, BBHITIOTHATh
npeobpazoBanus Apodeii, BLIOMPATh ¢OC00, IPUMEHSITH
CBOMCTBA apu(METHUCCKUX JCHCTBHH /TS paliMoOHATN3alnN
BBIYHCIICHHUH.

CocTaBJSITH OTHOIIEHHUS M IPOTIOPIIHH, HAXOAUTh
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OTHOIIICHUU.
Macmra0,
MPONOPIIUSL.

ITonsTHE TTpOLIEHTA.
Brruncnenue
MPOLEHTA

OT BEJIMUMHBI U
BEJIMYMHEI 110 €€
MIPOIICHTY.

Penrenne TeKCTOBBIX
3a7a4, CoJIeprKaImnx
JpOOH 1 TIPOIICHTHI.
[IpakTrueckas pabora
«OTHOLIEHNUE JJTUHBI
OKPY>KHOCTH K €€
JIAAMETPY»

OTHOIIEHHUH.
HaxoauTh 3KCNIepUMEHTAJIbHBIM IIYTEM OTHOIICHHUE JUTHHBI
OKPY)KHOCTH K €€ 1uaMeTpy.

HNuTepnpernpoBarb Macitad Kak OTHOLICHNE BETUYNH,
HAXOAUTh MaclITad 1mjiaHa, KapThl U BBIYUCIIATH PACCTOSHUS,
UCTOJIb3Ys MacuITal.

OO0BICHATH, YTO TaKOE MPOICHT, YIOTPEOISATh 000POTHI PeUH CO
CIIOBOM «IIPOIIEHT». BbIpamaTh nporeHTs! B Ipo0sx U ApoOH B
NPOIICHTAX, OTHOIICHHE JIBYX BEJIMYHH B MPOLCHTaX. BHIYUCIAATH
HPOIICHT OT YKCJIa U YUCIIO IO ero nporeHTy. OKpYIJsiTh 1podu u
MPOLIEHTHI, HAXOUTh TPUOIMKEHHSI YUCEL.

PemiaTh 3aga4m Ha yacTu, MPOICHTHI, TIPOIIOPIIUH, HA
HaXO0XJAeHHE IpoOH (MPOLEHTA) OT BEIMYMHBI U BEJTMUUHBI 10 €€
JIpoOu (MIPOIIEHTY), IPOOH (TMPOIIEHTA), KOTOPBIM COCTABIISIET OJHA
BenuuuHa ot apyroi. IIpuBoaAuTH, pa3douparthb, OLIECHUBATH
pa3IUyHbIE PEIeHHUs, 3alUCH PEIIEHNH TEeKCTOBBIX 3a/a4.
N3BiexkaTh MHPOPMALUIO 13 TaOIHI] U JHarpamm,
MHTEPIPETUPOBATH TAOIUYHBIE TaHHBIE, ONIPEIESATh HauboIbIIee U
HaMMEHbIIIEe U3 MPEICTaBICHHBIX JaHHBIX

Harnsagnas reomerpus.
Cummertpust

OceBast cuMMeTpHS.
IlenTpanbHas
CUMMETPHSL.

Pacno3naBaTh Ha uepTekax v U300paKeHUX, H300PAKATH OT
PYKH, CTPOMTH C IIOMOIIBI0 HHCTPYMEHTOB (pUrypy (0Tpe3ox,
JIOMaHy10, TPEYTOJIbHUK, IIPSIMOYTOJIbHUK,
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ITocTpoenue
CUMMETPHYHBIX
duryp.

[TpakTuueckas padbota
«OceBasi CHMMETPUS».
CummMmetpus B
IPOCTPAHCTBE

OKPY>KHOCTb), CHAMMETPHYHYIO TAHHOH OTHOCHUTEIBHO TPSMO,
TOYKH.

HaxoauTh nmpuMepbl CHMMETPUN B OKPYKAIOIIEM MHPE.
MopaeaupoBarh u3 Oymaru e GUrypbl, CHMMETPUYHBIC
OTHOCHTEJIBHO MPSAMOi; KOHCTPYHPOBATH reOMETPHUECKUE
KOH(UTypaIuu, NCIOIB3YsI CBOUCTBO CHMMETPHH, B TOM YHCIIE C
MTOMOIIIBIO TU(PPOBHIX PECYPCOB.

HccnenoBaTh cBOWCTBAa N3yUEHHBIX (QUTYp, CBSI3aHHBIC C
CUMMETPHEH, UCTIONB3Ys SKCIIEPUMEHT, HAOIIOICHHUE,
MO/ICIUPOBAHUE.

O00CHOBBIBATD, ONIPOBEPraTh ¢ OMOIIHIO KOHTPIPHUMEPOB
YTBEPKJICHUS O CAMMETPHUH (PUTYp

Bripaxenus ¢ OykBamu

[IpumeHenne OyKB
JUTSL 3aTIUCH
MaTeMaTH4YECKUX
BBIPAKCHUH U
MIPEAJIOKEHUN.
bykBeHHbIE
BBIPAKEHUS U
YHCIIOBbIE
MOJICTAHOBKH.
bykBeHHbIE
paBEHCTBA,
HaXO0XJCHHE

Hcnonb30BaTh OYKBBI /17151 0003HAUCHHS YHCEN, IPHU 3aMUCH
MaTeMaTHYECKUX YTBEP)KJIEHUH, COCTABIATh OYKBEHHbIE
BBIPA)KCHUS 110 YCIOBUIO 3aa4H.

HccaenoBath Heca0KHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
UCTOJIb30BaTh OYKBBI JJIS1 UX 3aITUCH.

BopruncasTh yncioBoe 3HaueHHE OYKBEHHOTO BBIPAYKCHHUS
IPY 33JJaHHBIX 3HAYCHUSIX OYKB.

3anuceiBaTh POPMYJIbI: IepUMeTpa U TUIOMIAN
IPSIMOYTOJIbHUKA, KBAJIpaTa; JUIMHBI OKPY>KHOCTH, IIOIIA/IHA
Kpyra; BHINOJHATH BHIYMCIEHHUS 110 3TUM popmyram.
CocraBasitb GopMYyJibl, BEIPKAIONINE 3aBUCUMOCTH MEKIY
BEJIMYMHAMHU: CKOPOCTb, BPEMsI, pACCTOSIHUE; 1I€HA,
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KOMIIOHCHTA.

pa60TI>I; BBIIIOJIHATDH BBIYHMCIICHHS 110 OTHUM (bOpMy.TIaM.

DopMyJIbl .
HaxonuTh HeU3BECTHBIN KOMIIOHEHT apu(METUUECKOTO
JEUCTBUS
Harasignas reomerpusi. 14 .
YeThIpEXYTOJIBHUK,
DuUrypsl Ha MJIOCKOCTH
MIPUMEPBI . .
. N300pakaTh Ha HETMHOBAHHOM ¥ KJIETYaTOM Oymare ¢
YETBIPEXYTOJIBHUKOB. .
HCIIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
IIpsIMOYTOJIBHUK,

KBaJpar: CBOMCTBA
CTOpOH, YIJIOB,
JUaroHa’liei.
N3mepenue yrios.
Bungsr
TPEYTrOJIbHUKOB.
[lepumerp
MHOTOYTOJIbHUKA.
[Inomans ¢purypsl.
DopMyJIbl
NepuMeTpa u
MJI0IAIA
MPSIMOYTOJIbHHKA.
[Tpubnmxénnoe
WU3MEPEHHUE IIOIAIN
duryp.
[TpakTnueckas

YETBIPEXYTOJIbHUKU C 3aJaHHBIMU CBOWCTBAMU: C
MapaJICIIbHBIMU, NIEPIIEHAUKYJIAPHBIMU, PABHBIMUA CTOPOHAMH,
MPSIMBIMH YTJIAMH | JIp., PABHOOEIPEHHBIN TPEYTrOIbHUK.
[Ipensarate 1 00CY)J1aTh CIIOCOOBI, AITOPUTMBI IIOCTPOCHHUSI.
HccnenoBarh, UCTIONB3YS IKCIIEPUMEHT, HAOJIOICHHE,
MO/JIEJIMPOBAaHUE, CBOMCTBA MPSMOYTOJIbHHUKA, KBAIpaTa,
pa3ouBaTh Ha TpeyroabHUKU. OOOCHOBBIBATH, OMIPOBEPraTh C
MOMOILBIO KOHTPIIPUMEPOB YTBEPKICHUS O MPAMOYTOJIbHUKE,
KBaJIpaTe, paClio3HaBaTh BEPHBIE U HEBEPHBIE YTBEPKICHUS.
N3MepsTh U CTPOUTH C TTIOMOILBIO TPAHCTIOPTUPA YTJIbI, B TOM
YUCJIe€ B MHOTOYT'OJIbHUKE, CPABHUBATH YTJIbl; PACIIO3HABATH
OCTpBIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIC YIJIbl. Pacno3HaBars,
M300pakaTh OCTPOYTOIBHBIN, TPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIMH,
paBHOOEIPEHHBIN, PABHOCTOPOHHUHN TPEYTOJLHUKH.
Bpraucasate nepuMeTp MHOTOYTOJIbHUKA, TTOMIA/Ib
MHOTOYTOJIbHUKA pa30MeHNEM Ha MPSIMOYTOJIbHUKH,
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pabota «Ilnomans
Kpyra»

Ha paBHbIC PUTYPBI, UCIIOJIB30BaTh METPUUECKHUE €TUHULIBI
U3MEPEHHUs ITTUHBI U TIJI0IA U,

Hcnonb3oBaTh NpuOIMKEHHOE U3MEPEHUE IJIMH U TUIOIIAIeH
Ha KJIeT4aTon Oymare, mpuOIMKEHHOE U3MEPEHUE ITUHBI
OKPYXHOCTH, IJIOIIAIN KpyTa

Io10KUTEILHBIC U
OTpHUIIATEIbHbIE YHCIA

40

Llenbre yucna.
Monayns uucna,
reoMeTpuiecKas
HUHTEpIIpeTalusl
MonyJia. Uucnoseie
MIPOMEKYTKHU.
[TonoxxuTenbHbBIE U
OTpPHULIATENbHBIC
yucia. CpaBHEHUE
MOJIOKUTEIIbHBIX U
OTPULIATEIBHBIX
quces.
Apudmernueckue
JIEVCTBUS

C ITOJIOKUTCIBbHBIMHU U

OTPULATCIIBHBIMHU
quCJIaMHU.

Pemmenne TeKCTOBBIX

3aa4

[TpuBOAUTH MMPUMEPHI UCTIOJIB30BAHUS B pEAIbHOM KU3HU
TOJIOKUTEIIbHBIX U OTPULIATEIIbHBIX YHCE.

N3o0paxkats 11eble Yrciia, MOJ0KUTEIbHBIC U OTPUIIATCIIHHBIC
YyClia TOYKaMU Ha YUCIIOBOM MPSAMOM, UCIIOIb30BATh YUCIOBYIO
MPAMYIO JIJIs CpaBHEHUS uncen. [[puMensaTe npaBuia
CpPaBHEHUSI, YIIOPSAOUYNBATH LIEIBIE YUCIA; HAXOAUTh MOAYJIb
Yyuca.

DopMynMpPOBaTh NPABUJIA BEIYMCIICHHUS C MTOJ0KUTEIbHBIMU U
OTPULATEIIbHBIMU YHCIIAMU, HAXOJUTh 3HAYEHUS YACIOBBIX
BBIPAKECHUH, COJIEPKAIINUX JICHCTBUS C MOJOKUTEITbHBIMHA U
OTpHULIATEIIbHBIMU YuciamMu. [I[puMeHITh CBOMCTBA CIOKEHUS U
YMHOEHHUSI IJIs PeoOpa30BaHUs CyMM U ITPOU3BEACHUIN
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[IpeacraBienne JaHHbIX

[IpssmoyrosbHas
cUcCTeMa KOOpJIMHAT
Ha IJIOCKOCTH.
Koopaunatel TOUKH
Ha [JIOCKOCTH,
abciucca 1 OpAMHATA.
Cronbuatsie u
KPYTOBBIC
JarpaMMel.
[Ipaktrueckas padora
«ITocTpoenne
JarpaMmm.

Pemienne TeKCTOBBIX
3a/1a4, CoAepKAIINX
JIaHHBIE,
MPEACTABIICHHbBIE B
Ta0JIMIIAX U HA
JarpaMmmax

OOBICHATH U WILTIOCTPUPOBATH MOHSITHE MPSMOYTOJILHON
CUCTEMBbI KOOPJAMHAT Ha MJIOCKOCTH, UCTIOIb30BATh
TEPMUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHON IJIOCKOCTH TOYKH
1 (DUTYpPHI TIO 3aTaHHBIM KOOPJIMHATAM, HAXOUTh KOOPIUHATHI
TOYEK.

YutaTh cTONOYATHIC U KPYTOBBIE IHArPAMMBbI;
MHTEPIPETUPOBATH JJAHHBIC; CTPOUTH CTOJIOYATHIC TUArPaMMBI.
Hcnonb3oBaTh HHPOpMAIHIO,

MPE/ICTABICHHYIO B Ta0JIUIAX, HA JUarpaMMax JJis perieHus
TEKCTOBBIX 33J1a4 M 3a]1a4 U3 peajbHON KU3HU

HarasigHas reomerpusi.
Durypsl B IPOCTPAHCTBE

IIpssMOyTronbHBIN
napajuiesenunes, Kyo,
nmpu3Ma, mupamua,
KOHYC, IIWJIMHIP, Iap
u cepa.
N3o0pakenne

Pacno3naBaTh Ha yepTekax, puCyHKax, OMUCHIBATh MUPAMUILY,
MpU3MY, [IIAHJIP, KOHYC, IIap, U300pakaTh UX OT PYKH,
MOJCIUPOBATh U3 OyMaru, IIacTUJIMHA, TIPOBOJIOKH | JIp.
[IpuBOANTH MPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA,
UMeIMX (HOPMBI HA3BAaHHBIX TEJ.

Hcrnonp30BaTh TEPMUHOJIOTHIO: BEPIIUHA, PeOpO, TPaHb,
OCHOBAHHUE, BHICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
buryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHKOB,
IUJIMHAPA U KOHYCA.
[TpakTrueckas pabota
«Coznanue mojeneu
MIPOCTPAHCTBEHHBIX
burypm».

IToustue 00bEMa;
CAMHUIIBI U3MEPEHHUS
o0BéMa. O0BEM

N3y4ath, UCHIOJIB3YS SKCIEPUMEHT, HAOIIOACHUE, U3MEPEHHE,
MOJIETMPOBAHUE, B TOM UUCJIE KOMIIBIOTEPHOE, U OIUCHIBATh
CBOMCTBA Ha3BaHHBIX TEJ, BBIBIIATH CXOJ/ICTBA U PA3JINYMSL:
MeX1y NUpaMUA0N U PU3MOM; MEXTy IUJIUHAPOM, KOHYCOM U
IIAPOM.

Pacnio3znaBaTh pa3BEPTKU Mapajljiesienuneaa, Kyoa, mpu3Msl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYUPOBATh IaHHBIE TEJla
U3 pa3BEPTOK, CO3aBATh UX MOJIETH.

Co3znaBaTh MOJEIM NPOCTPAHCTBEHHBIX (Uryp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUJIMHA U JP.)

N3mepsTh Ha MOJENSIX: JIMHBI pEOEP MHOTOIPAHHUKOB,
JMaMeTp Iapa.

MPSIMOYTOJIBHOTO s
pAMOY BoiBouTh hopmyity 06bEMa MPSIMOYTOIBHOTO
napajuiesienunena,
. napajuienenunesaa.
Ky0Oa, popMyIIbl ,
g N (bopaty Boeruucsats no popmynam: 00bEM NMPSIMOYTOIHHOTO
o0BéMa
napajuienenuneaa, Kyoa; ucroyib30BaTh SAUHUIIBI U3MEPECHUS
00bEMa; BEIYUCIIAT 00BEMBI TEJI, COCTABIICHHBIX 13 KYOOB,
napajieenueoB; penaTh 3aa4u ¢ peaTbHBIMUA JJAHHBIMU
IoBTOpenue, 06061menHNe, 20 y
BeraucnsaTs 3Ha4eHUS BEIPAKCHUN, COIEPKAIINX HATypalbHEIE,
CHCTEeMaTU3aLMs IToBTOpEHUE

OCHOBHBIX ITOHSITHHN U
METO/I0B KypcoB 5 1 6
KJ1acCOB, 0000IIEHHE
W CHCTEMaTHU3aIUs
3HAaHUH

IEJIbIE, TTOJIOKUTEIBLHBIE U OTPULIATEIIBHBIC YHCIIA,
OOBIKHOBEHHBIC U JECATHYHBIC TPOOH, BHIITOTHATH
peoOpa30BaHUsI YHCEIT U BBIPAKCHHM.

Br1Oupath cioco0 cpaBHEHHS YUCEN, BBIYUCICHUH, TPUMEHSTH
CBOMCTBa apuU(METHICCKUX ACHCTBHM JJIs pallioOHAIN3aIluN
BBIYHCJICHUH.
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PemaTe 3a1aun U3 peaibHON KU3HHU, TPUMEHSTh
MaTeMaTUYECKHUE 3HAHMS JJIs PELICHUS 3a[1a4 U3 IPYTUxX
MPEIMETOB.

Pemmate 3a1auun pa3HbIMH C1I0OCOOaMU, CPaBHUBATh, BBIOUPATh
CIIOCOOBI pEIICHUS 3aJauH.

OcymiecTBISATh CAMOKOHTPOJIb BBITIOJIHSEMBIX TEUCTBUN U
CaMOITPOBEPKY PE3YIbTaTa BBIYUCICHUM

OBILIEE KOJIMYECTBO
YACOB 11O
IMPOT'PAMME

170
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®OEJAEPAJIBHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KNIACCAX

HOACHUTEJBHASA 3AIIMCKA

AnreOpa sSBISIETCS OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa 00€eCNeUYnBaACT U3YUYEHUE JPYTUX AUCHUIUIMH, KaK €CTECTBEHHO -HAy4YHOTO, TaK U
T'YMaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIsl TPOIOJDKEHUS 00pa30BaHUs U B
MOBCEHEBHON >KM3HU. Pa3ButHe y o0O0ydalomMXCSd HAyYHbIX MPEACTaBICHUN O
MIPOUCXOXKJICHUH M CYIIHOCTH aureOpanyeckux aOCTpakmuii, Crnocod0e OTpaKeHUS
MaTeMaTUYeCKOW HAayKOW SBJICHHA M TIPOILECCOB B TPHpPOAEC W OOIIecTBe, poJr
MaTeMaTUYECKOr0 MOJICIUPOBAHUS B HAyYHOM IO3HAHUU U B MPAKTHKE CIOCOOCTBYET
(hopMUPOBaHHUIO HAYYHOTO MHUPOBO33PECHUS M KAYECTB MBIIIJICHUS, HEOOXOIUMBIX JIs
ajanTalud B COBpPEMEHHOM IudpoBoM oOiectBe. M3yueHne anreOpbl oOecrieurnBaeT
pa3BUTHE YMEHHS HAONIOJaTh, CpPaBHHUBAThb, HAaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM
JEUCTBUA W BBIBOMBI, (QOpMyIHpOBaTh yTBepxKaeHUs. OcBoeHue Kypca anreOpsl
o0OecreunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOlUXCs: OHHU HCIOJb3YIOT
JEAYKTUBHBIE W WHIYKTUBHBIC pacCyXICHHs, OOOOIIeHHEe U KOHKPETHU3AIHIO,
abctparupoBanue v aHanoruto. O0yueHue anredpe npenoiaraeT 3HaUuTEeIbHbIN 00BEM
CaMOCTOSTENIbHON JIESITEIbHOCTH 00YyYaronIuXxcsi, MOATOMY CaMOCTOSITEIbHOE PEIlICHUE
3a/1ay SBJISIETCA pean3alueit AesiTeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B crpykType mporpamMmbl yueOHOTO Kypca «Airedpa» i OCHOBHOTO OOIIETO
oOpa3oBaHMsI OCHOBHOE€ MECTO 3aHUMAIOT COJECPKATEIHHO-METOJUYECKUE JIMHUH:
«Yucna w  BBIYUCICHHS», «ANTeOpandeckue  BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHKumMu». Kaxnas u3 3TUX COAEPKATEIbHO-METOINYECKUX JIMHUU
pPa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUYECHUS! Kypca, B3aUMOJECHCTBYS C JIPYTHUMU
ero JnuHUsAMH. B Xxozme wu3ydeHuss y4deOHOro Kypca oOOyYaronuuMcs MPUXOJAUTCS
JIOTUYECKU PACCYKJ1aTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK. B CBsI3U ¢
ATUM B MPOTpaMMy yueOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI JIOTUKH,
MPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pa3jenax MaTeMaTU4ecKoro O0O0pa3oBaHMs U
CIIOCOOCTBYIOLIUE OBJIAJICHUIO oOy4JaronmumMucs OCHOB YHUBEPCAIBHOTO
MaremaTudeckoro sizbika. CoaepxkaTeIbHON U CTPYKTYPHOM OCOOCHHOCTHIO y4eOHOTO
Kypca «Anredpay sBIISIETCS €r0 MHTEIPUPOBAHHBIN XapaKTep.

Conepxxanue JIUHUU «HYKUCIa U BBIYUCICHUS» CIYKUT OCHOBOM ISl JAJbHENIIEro
M3YyUYCHHS MaTEMaTHKU, CIIOCOOCTBYET PAa3BUTHIO Yy OOyYalOIUXCS JIOTHYECKOTO
MBIIIUICHUS, (POPMUPOBAHHIO YMEHHS TIOJB30BAThCS  AJTOPUTMAMHU, a TaKxke
MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX JJI IMOBCEAHEBHOW IKHU3HHU.
Pa3BuTHe TOHATHS O 4YMCIe HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsl CBA3AHO C
pallMOHAJILHBIMU U UPPAIMOHATBHBIMU YKCJIaMHU, (OpPMUPOBAaHUEM NpeACTABJIEHUI 0
AeHCTBUTEJILHOM 4HCJe. 3aBepllieHHE OCBOCHHS YMCJIOBOH JHHHMU OTHECEHO K
cpeaHeMy 001eMy 00Pa30BaHUIO.
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ConepxaHue ABYX alreOpanyecKuX JIMHUA - «AJreOpanvecKue BBIPAXKCHUS» U
«YpaBHEHUSI M HEPABEHCTBAa» CIOCOOCTBYET (OPMUPOBAHUIO Y OOYYArOMIMXCS
MaTEMaTHYECKOro ammapara, HeOoOXOIWMOro i pelieHus 3a7ad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB M NPAKTHUKO-OPUEHTHUPOBAHHBIX 3a1ay. Ha ypoBHE OCHOBHOIO
oOmiero o0pa3oBaHUs Yy4yeOHBIM MaTepuan TPYNIUPYETCS BOKPYT PpPallMOHAJIbHBIX
BbIpOKEHUU. AJreOpa JEMOHCTpUPYET 3HAUYCHHE MAaTEMaTUKU KakK s3bIKa JUIs
NOCTPOCHHUSI MAaTEMATHUYECKUX MOJIENICH, OMHCAHUSA MPOLIECCOB U SBJICHUN PEATBHOTO
mupa. B 3agaun  o0yueHus anreOpe BXOIAT Takke JalibHElIlee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHUS, HEOOXOJIUMOIro, B YAaCTHOCTH, JJIsI OCBOEHUSI Kypca
nH()OpPMATHKH, U OBJIAJICHHEC HaBBIKAMHU JIEAYKTHUBHBIX paccyxiaeHuid. [IpeoOpazoBanue
CUMBOJIBHBIX ()OPM  CIIOCOOCTBYET pa3BUTHUIO BOOOPaXEHHUs, CHOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxanve (yHKIIMOHATBHO-TpapUUYECKOW JIMHUU HAIEJICHO Ha TOJyYEHHE
oOyJaronMMuUCs 3HaHUM O (YHKUMAX KaK BAKHEWIIEH MAaTeMAaTHYE€CKOW MOJEIH IS
ONMMCAHUSI U MCCIENOBAaHUS PAa3HOOOpa3HbIX MPOLECCOB M SBJICHHA B NPUPOAE U
obmiectBe. M3yueHne Marepuana CocOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCS YMEHUS
HCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTENBHBIE CPEJCTBA A3bIKAa MATEMATHUKU - CIIOBECHBIE,
CUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE MPEJCTABICHUN O POIU
MAaTeMaTUKHU B Pa3BUTUU IUBWIN3ALNH U KYJIbTYpPHI.

CornacHo ydyeOHOMY TUIaHy B 7-9 Kkjaccax u3ydaercst y4eOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYUAET CIEAYIOIIME OCHOBHBIE pa3fenbl coaepkanus: «Yucma u
BBIYMCIICHUS», «AJNredpanueckue BbIPAXKEHUS», «YPABHEHHS U HEPABEHCTBA,
«DyHKIIUN.

OO0miee YMCIO 4YacoB, PEKOMEHAOBAHHBIX I H3y4YeHUs Y4eOHOro Kypca
«Anrebpay, - 306 gacos: B 7 kiacce - 102 gaca (3 gaca B Hexmenmo), B 8 kiacce - 102
yaca (3 yaca B Hezienio), B 9 kinacce - 102 yaca (3 yaca B HeJIelIO).

COILEPKXAHUE OBYUYEHUA
7 KIIACC

Huca ¥ BBIYUCIIEHUS

Jpobu OOBIKHOBEHHBIE U ACCATHUYHbIC, IEPEXO0] OT OAHOU (HOPMBI 3amucH apodei
K Jpyrod. lloHsiTMe palMoOHANBHOTO YMCIA, 3alUCh, CPABHEHHE, YHOPSAAOUYMBAHUE
paluMoOHAIBbHBIX Yucel. ApudMeTuyeckue IeHUCTBUA C PpPalUOHAIBHBIMH YHUCIAMH.
Peienue 3a1ay U3 peaibHOM MPaKTUKKU HA YACTH, Ha IPOOU.

Crenenp ¢ HaTypajJbHBIM IIOKa3aTeleM: OINpeJelieHne, mpeodpa3oBaHue
BBIpQKEHUII Ha OCHOBE OMNpeAeNieHUus, 3amuch OOJbIKX yucel. [IpoleHTsl, 3amuch
NPOLEHTOB B BHUAE IpoOM M IpoOM B BUJIEC MPOIEHTOB. Tpu OCHOBHBIE 33Jauu Ha
IIPOLICHTHI, PEIIEHUE 3a]1a4 U3 PEATbHON IPAKTUKH.

IIprMmeHenne NMprU3HAKOB ACIMMOCTH, Pa3jl0KEeHUE HA MHOXKUTEIN HATYPAJbHbIX
yuceJl.
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PeanpHble 3aBUCHMOCTH, B TOM YHCJIE TIpsiMasi 1 0OpaTHas! MPOTOPIIHMOHAIBHOCTH.
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®denepanbHas padouas mporpamma | Maremaruka. 5-9 kiaccel (0a30BbIi YPOBEHb)

AnreOpandeckue BhIPaKEHUS

IlepemeHHBIE, YMCIIOBOE 3HAYEHHWE BBIPAXKEHUSA C IEepeMeHHOMU. JlomycTrumbie
3Ha4YeHUsl IEepeMEHHbIX. lIpencTaBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BHJE
dopmynel. Beruucnenus mo ¢opmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAKCHHIH,
TOXKJIECTBEHHO pPaBHBIC BBHIPAKEHUS, MpaBUiia MpeoOpa3oBaHUsl CYMM U MPOU3BEICHUH,
IpaBUJIa PACKPBITUS CKOOOK UM MPUBEACHHUS MTOJTOOHBIX CIaraeMblXx.

CBolicTBa CTENIEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

Opnnounenel M MHOrowieHsl. CreneHb MHoOrowieHa. ClOXeHWe, BBIYMTAaHUE,
YMHOKE€HHE MHOIOWwIeHOB. DOpMysbl COKPAIIEHHOTO YMHOXKEHUS: KBagpaT CyMMBI U
KBaapar pasHoctu. Dopmyna pa3HOCTH KBagpaToB. Pa3iiokeHHME MHOTOWICHOB Ha
MHOUTEIN.

YpaBHEHUS 1 HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, TMpaBuUja NpeoOpa3oBaHUsl  ypaBHEHUS,
PABHOCHJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, 4YHCIO KOPHEN JIMHEMHOTO
YPaBHEHMS, PEIICHUE JIMHEHMHBIX ypaBHEHUU. COCTABIEHUE YPABHEHHU IO YCJIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPABHEHUM.

JIluHeliHOe ypaBHEHHE C JABYMs IEpeMEHHbIMH U ero rpaguk. Cucrema aBYX
JMHENHBIX YpaBHEHUH € IByMs IepeMEeHHbIMU. PelieHue cuctem ypaBHEHUN criocoOoM
NIOACTAaHOBKH. [IprMmeps! pelennst TEKCTOBBIX 33/1a4 ¢ IIOMOIIBI0 CUCTEM YPABHEHUM.
DOyHKIHAA

Koopaunara toukm Ha mnpsmoin. UwucioBble NMpOMEXyTKH. PaccrosiHne Mexnmy
IBYMs TOYKaAMU KOOPAMHATHOM NPSIMOM.

[IpssmoyroisibHas cucrema koopauHat, ocu Ox u Oy. Abciucca U OpAMHATA TOUYKU
Ha KOOpAWHATHOW mmiuockocTu. IIpumepsl rpadukoB, 3agaHHbIX (opmynamu. UYreHue
rpagukoB peanbHbIX 3aBUcuMocTeld. [lonsatue Qpynkuuu. I'paduk Ppynxuuu. CpoiicTBa
¢ynkuuid. Jluneiinaa ¢ynkuus, e€ rpaduk. I'padpux dynkumm y = [x|. ['papuueckoe
pEeLIECHNE TMHEWHBIX YPABHEHUA W CUCTEM JIMHEHWHBIX YPABHEHHM.

8 KUIACC
Yucna v BeIYUCTICHUSA

KBagpatuerit kopeHs u3 uucna. [lonsarue 06 uppanmoHaibHOM yucie. Jlecatnunbie
MPUOJIMIKEHUST UPpAMOHATBHBIX 4YHcen. CBoWCTBA apuPMETHUECKUX KBaJIPaTHBIX
KOpHEH M WX MPUMEHEHHE K MPEoOPa30BAHUIO YMCIOBBIX BBIPAKEHUN M BHIYUCIICHUSIM.
JlerCTBUTENIBHBIC YHCIIA.

Crenenb ¢ LenbIM NTOKa3aTenaeM 1 e€ cpoiicTBa. CTanaapTHas 3aMuCh YUCa.

AnreOpandeckue BhIPAKEHUS

KBagpaTHbIil TpEXUsEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIN.
Anrebpandeckas 1poos. OCHOBHOE CBOMCTBO ayireOpandeckoi apodu. CioxxeHue,
BbIUMTAaHUE, YMHOKEHUE, IEIICHUE anredpandeckux Apooeil. ParmonanpHele
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BBIPOKEHUSI M UX TIPeoOpa3oBaHueE.

VYpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (popmyna KOpHEH KBaapaTHOTO ypaBHEHHs. Teopema
Buera. Pemenue ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM M KBagpaTHbIM. [Ipocreiimme
JTpOOHO-paIMOHATIbHBIC YPABHEHUS.

I'paduueckas wHTEepmpeTalvs ypaBHEHHUH C JBYMS IEPEMEHHBIMHM M CHCTEM
JIMHEHMHBIX YpaBHEHUMH C JABYMs TMEepeMeHHbIMU. Ilpumepsl pelieHus CHCTEM
HEJIMHEHHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemrenne TekCTOBBIX 3a/1a4 aNreOpandecKuM CIocoOoM.

YHucnoBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO C OJHOW NEPEMEHHOM.
PaBHOCMILHOCTH HEpABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJITHOM NepeMeHHOU. CUCTEMBI
JINHEUHBIX HEPABEHCTB C OJHOW NIEPEMEHHOM.

OyHKIUH

[lonsitne ¢ynkuuu. OOIACTh ONpENeNeHUss U MHOXKECTBO 3HAYECHUW (PYHKIUU.
CnocoObl 3a1aHus PYHKIUH.

I' papux ¢Pynkuuu. Yrtenue cBoiicTB QyHknuu 1no e€ rpaduky. I[Ipumeps
rpaduKoB GYHKIUH, OTPaXKAIOIIUX pPeaJIbHbIC MPOIECCHI.

OyHKIMK, ONHWCHIBAIOIIME TMPSAMYHD W OOpaTHYI  MPOIOPIIMOHAIBHBIC
3aBHCUMOCTH, MX rpaduku. OyHkmun y = X%, y = X3, y =2x, y=\x\. I'paduueckoe peireHue
YPaBHEHUU U CUCTEM YPABHECHUM.

9 KIIACC
Hucna v BBIYUCIIECHUS

PaunoHnanpHbple 4ucia, HppalMOHANBHBIE YHWCIA, KOHEYHble M OECKOHEUHBIE
JecATUYHbIE 1poOU. MHOXKECTBO AEHCTBUTEIBHBIX YUCEN, ACHUCTBUTENbHBIE YMCTA KaK
OECKOHEYHbIE JeCATUYHBIE ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPAWHATHOU MPSAMOM.

CpaBHEeHHME  NEUCTBUTENIbHBIX  4YHCEN,  apu(pMeTUYeCKue  JEUCTBHUS  C
NENCTBUTEIBHBIMU YUCIIAMU.

Pa3smepbl OOBEKTOB  OKpY’KAIOLIEro MHUpPA, JUIMTEIBHOCTH IPOLECCOB B
OKpPY’KaIOILEM MUPE.

[TpuOmmk€HHOE 3HAUYEHUE BEJIWYMHBI, TOYHOCTh MNpuOMKeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYNCICHUM.

YpaBHEHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.
KBangpaTHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASAIIMXCS K KBAJAPATHBIM.
buksanpatnoe ypasHeHue. [Ipumepsl pelieHust ypaBHEHUN TPETbEU U YETBEPTOU
CTEICHEN Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemienne npoOHO-pallMOHANIBHBIX YpaBHEHUM. PelieHne TEKCTOBBIX —3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue C JByMs MEepEeMEHHbIMU M ero rpaduk. Pemenue cucrem nByx
JVHEWHBIX YPAaBHEHUM C JIBYMsI IEPEMEHHBIMM. PelIeHHe CUCTEM JBYX YpPaBHEHUH,
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OJHO
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U3 KOTOpBIX JMHEWHOE, a JIpyroe - BTOpoil cremeHu. ['paduyeckas MHTEpHpeTanus
CHUCTEMBI YPAaBHEHUH C ABYMS [IEPEMEHHBIMHU.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JnMHENMHBIX HEPABEHCTB C OJHOM nepeMeHHOM. Pelienue cucrem
JMHENHBIX HEPABEHCTB C OJHOU nepeMeHnHol. KBanpaTHbie HepaBeHCcTBa. ['paduueckas
WHTEPIIPETAlNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

OyHKIMH

KBagpatnunas ¢ynkmusa, e€ rtpaduk u cBoiictBa. I[lapaGona, KoopauHATHI
BEPLIMHBI 1apadO0JIbl, 0Ch CAMMETPHH MapadOJIbI.

I'paduku dyukmii: y =JIx, y =JIx + b,y = -, y =x°,y = V*, y =\x\, ¥ ux cBoiicTBa.
Yucnosele MOCIEI0BATENBHOCTH U IPOTPECCUN

[loHATHE YMCIOBOW  IOCIEAOBATENBHOCTH. 3aJaHUE IOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopMysiol N-ze diieHa.

Apudmernueckass W reomeTpuueckas mnporpeccud. PopMynbl N-ro  4jeHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX N YICHOB.

N300pakeHne 4IeHOB apu(PMETHUECKON U T€OMETPUYECKON NMPOrpecCCHil TOUKaMU
Ha KOOPAMHATHOM TIUIOCKOCTU. JIMHEHHBIH M HKCIOHEHIUANbHBIA pocT. CIloXKHbIE
IIPOLICHTHI.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPE3yNbTAThl OCBOCHUS MPOTrpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kiacce:

Yucna v BBIYUCIICHUS

BbINoONHATH, coueTas yCTHbIE U MMCbMEHHBIE TPUEMBI, apu(METHUECKUE JEHCTBUS
C paLlMOHAJILHBIMU YHCIIAMHU.

HaxonuTh 3HaY€HUs1 YUCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI
U IpUEMBI BBIYMCIICHUS 3HAUEHUI IPOOHBIX BBIPAKEHUH, COAEPIKAIUX OOBIKHOBEHHBIE
U JIECATUYHBIC APOOH.

[lepexoquThs OT OAHOW (QOpMBI 3amucu Yuced K Jpyroi (mpeoOpa3oBHIBATH
JECATUUHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAJIBHBIE YHCIA.

OKpyrasTh yncIa.

BBINONHATS NPUKHUIKY W OLEHKY pe3ysbTaTa BBIYMCIEHUN, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHHI. BBINONHATh ACUCTBUSA CO CTENEHSAMU C HaTypajlbHBIMU
MIOKa3aTeJISIMH.

[IpuMeHATh NpU3HAKK JEIMMOCTH, PAa3JIOKEHUE Ha MHOXKHUTENIN HaTypaJIbHBIX
YHUCEeNl.

PemaTte npakTUKO-OpUEHTUPOBAHHBIE 337]a4H, CBSI3aHHBIE C OTHOLLIEHUEM BEJIUYHH,
IPONOPLMOHAIBHOCTBIO  BEJIMYMH, MPOLUEHTAMH, WHTEPIPETHUPOBATHh PE3YJIbTaThI
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peleHus 3a1a9 ¢ Y4€TOM OTpaHWYCHHH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPHUBAEMBIX
00BEKTOB.

AnrebpanuecKue BHIPAKCHUS

Hcnonb3oBaTh anreOpanyecKkyi0 TEPMHHOJIOTUIO U CUMBOJIUKY, MPUMEHATH €€ B
IPOIIECCE OCBOCHHS Y4eOHOT0 MaTepuania.

Haxoguts 3HaueHWs OYKBEHHBIX BBIPAKEHUN TMpPH 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

BremonusaTe mpeoOpazoBaHUsl IENOTO BBIPAXEHUS B MHOTOWICH TNPUBEIACHUEM
NOJTOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATE YMHOKEHHE OJJHOWICHAa HA MHOTOWIEH ¥ MHOTOYJICHA Ha MHOTOYJIEH,
IPUMEHATH (DOPMYJIBI KBapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh pa3ioKeHNE MHOTOWICHOB HA MHOKUTENH C TIOMOIIBIO BEIHECCHHSI
3a CKOOKM OOIIEro MHOMHUTENs, TPYNIUPOBKH CllaraeéMbIX, MPUMEHEHHS (OpMyI
COKpPAILIEHHOTO YMHOKEHHUS.

[TpumensTh mpeoOpa3oBaHWs MHOTOUYICHOB JJIs PELICHHUS Pa3IMYHbIX 3a7ad U3
MaTEeMaTHKH, CMEKHBIX MPEMETOB, U3 PEATbHON MPAKTUKU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpPaJIbHBIMU I[IOKA3aTEIsIMU IS
peoOpa30BaHuUs BIPAKECHUI.

YpaBHEHUS U HEPABEHCTBA

Pemats inHEHBIE YPaBHEHUS C OJHOM IEPEMEHHOM, TPUMEHSIS ITPAaBUIIA IIEPEX0aa
OT HCXOIHOTO YPAaBHEHUS K PABHOCUIBHOMY eMy. lIpoBepsTh, SBISETCS 1M YHUCIIO
KOpPHEM YpPaBHECHHUSI.

[IpumensaTe rpaduyueckre MeTOoAbl MPU PELICHWU JIMHEWHBIX YpaBHEHUH MU HX
CHCTEM.

[TonOupaTe TpUMeEpHI Nap YUCEN, ABISIONIMXCS PEUICHUEM JIMHEHMHOro ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JMHEHMHOrO ypaBHEHUS C ABYMS
NEePEMEHHBIMMU, MOIB3YSICh TPa(PUKOM, MPUBOJIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemare cucremsl IBYX JIMHEWHBIX YPaBHEHUN C JBYMs IIEPEMEHHBIMH, B TOM
yucie rpadudecKu.

CocTaBnsATh U pemiaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JMHENHBIX YpaBHEHUHI
[0 YCJIOBHUIO 3a/1a4M, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadu
IIOJTyYEHHBIN PE3YJIbTaT.
OyHKIUU

N300pakaTh Ha KOOPJAWHATHOW MPSIMOM TOYKU, COOTBETCTBYIOLIHE 3aJlaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KH, MHTEPBAJbl, 3alMCHIBATh YHCIOBBIE IPOMEXYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKHA IO 3aJaHHBIM KOOpPIAWHATAM,
CTPOHTH TPaPUKH JUHCHHBIX GyHKIUH. CTpouTh Tpaduk GyHKIuu y = ||,

OnuceIBaTh ¢ MOMONIbIO (PYHKIIMH W3BECTHBIE 3aBUCUMOCTH MEXIY BeJTHYUHAMM:
CKOpPOCTb, Bpems, paccrosiHue, LeHa, KOJINYeCTBO, CTOMMOCTb,
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POU3BOAUTENEHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apTyMeHTa.

[Tonumate rpaduyeckuii crnocod IMpencTaBiICHMs W aHaiau3a HH(OopMaluu,
U3BJIEKaTh M MHTEPIPETUPOBATH MHYOpPMALMIO U3 TpapUKOB PEATbHBIX IMPOLECCOB U
3aBUCUMOCTEM.

IIpeamMeTHbIe pe3yJbTATHI OCBOEHHSI NMPOTrPAMMBbI Y4eOHOI0 Kypca K KOHILY
o0y4eHus B 8 kiacce:

Yucna u BEIYUCIIECHUS

Hcnonb30BaTh Ha4aJIbHBIE MPEACTABICHUS O MHOKECTBE JIEMCTBUTENIBHBIX YUCEIN
JUIsl CPaBHEHUSA, OKPYIJICHHWS M BBIYMCICHHHA, M300pa)kaTh JEWCTBHUTENIbHBIE YHUCIA
TOYKaMH Ha KOOPIMHATHOMN IPSIMOM.

[IpumeHsATh TOHATHE apU(PMETUYECKOrO0  KBAAPATHOTO KOPHS, HAXOIHTh
KBaJIpaTHbIE KOPHH, MCHOJB3YysSd TIpPU HEOOXOOUMOCTH KaJbKYJISATOp, BBIIOIHSTH
npeoOpa3oBaHus BBIPAXKEHUM, COJEpKAIIUX KBAJApPAaTHBIE KOPHH, MCIOJbB3Ys CBOWCTBA
KOpHEM.

Hcnonp30Bath 3anKcH OOMBIINX U MaJbIX YHCEI C MOMOIIBIO AECITUYHBIX IpoOeit
u crerneneit uncina 10.

AnreOpanyeckre BbIpaKeHHs

[IpuMEHSTh MOHSTHE CTENECHH C IIETBIM MTOKA3aTeNIeM, BBIMIOJIHITH TPeoOpa3oBaHUs
BBIPAKECHUH, COACPKAIINUX CTETIEHU C IEIbIM MTOKA3aTEIEM.

BBIMOMHATE TOXIECTBEHHBIE TpeoOpa3oBaHUs PAIMOHAIBHBIX BBIPAXKEHUM Ha
OCHOBE TTPaBHJI JISHCTBUHN HAJl MHOTOUJIEHAMH U aire0pandyecKuMu IpoOsMHu.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[IpuMeHATH, TIpe0oOpa30oBaHMUsS BHIPAKCHUN I PEIICHUS Pa3IMYHBIX 3a/ad W3
MaTE€MaTHUKH, CMEXXHBIX ITPEIMETOB, U3 PEATbHON MPAKTUKHU.

VYpaBHEHUS 1 HEPABEHCTBA

Pemate JnmHENHBbIE, KBaJApaTHbICE YpPABHEHUS W pPalUHUOHAIbHBIC YpPABHECHUS,
CBOJAILLIMECS K HUM, CUCTEMBI IByX YPaBHEHUU C IBYMS IIEPEMEHHBIMMU.

[IpoBOAUTE MpOCTEUIINE HUCCIEIOBAHUS YPABHEHUM M CUCTEM YPABHEHUH, B TOM
yHuclie ¢ NPUMEHEHHEM TIpadUyecKux TMpeAcTaBlieHui (ycTaHaBIMBaTh, HUMEET JIH
YPaBHEHUE WIH CUCTEMA YPABHEHUH PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT ciOBeCHOM (HOPMYITUPOBKH 3a/1auu K €€ alreOpandecKon MOJCIH C
MIOMOIIBIO COCTABJIEHUS YPABHEHUS WJIM CUCTEMbl YPaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4U MTOJYyYECHHBIA PE3yJIbTar.

[IpyMEHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB I CPABHEHHUS, OLICHKH, PEIIATh
JMHEWHbIC HEPaBEHCTBA C OJHOM MEPEMEHHOM M WX CHUCTEMBI, JaBaTh rpaduyuecKyro
WJUTFOCTPALMI0 MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNHA

IHonnMaTh U HCHOJIB30BATh (PYHKIUOHAJIbHBbIC NOHATHSA U SA3BIK (TEPMHUHBI,
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CUMBOJIMYECKUE OO0O3HAUYEHUS), OMNPEACNATh 3HAUCHHE (YHKIUH [0 3HAYCHUIO
apryMeHTa, OIpeIeIIsITh CBOMCTBA (QYHKIIUH 10 €€ rpaduKy.
Ctpouts rpaduKu AMEeMEHTAPHBIX PYHKIMNA BUA:

y="y=x%y=x%y=VX y = |X|, onuCBIBaTb CBOWCTBA YHCIOBOH (YHKIHHU IO €&

rpaduky.

IIpenmeTHbIe pe3yJibTaThbl OCBOCHHUSI NMPOrPaMMbl Y4e0OHOI0 Kypca K KOHILY
o0y4eHus B 9 kiacce:

Ywucna 1 BEIYUCICHUS

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCIA.
BrinonHaTs apudmMeTrueckue JeHCTBUS C pallMOHATBHBIMU YUCJIAMU, COUETasl YCTHBIC U
MAUCHbMEHHBIE TPUEMBI, BBITIOIHATH BEIYUCIICHUS C UPPALIMOHATIBHBIMH YHCJIaMH.

Haxonuts 3Ha4YeHUsA CTENEHEW C LENBbIMU MOKA3aTEISIMH U KOPHEW, BBIYHCIISITH
3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyriarh  JACUCTBUTEIBHBIE  YHCJA, BBIIOJIHATH NOPUKUAKY  pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHEHUS U HEPABEHCTBA

Pewiate nuHENHBIE U KBaApPATHBIE YPABHEHHWS, YPAaBHEHUS, CBOASIIMECS K HHUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHHUS.

PemaTe cuctempl IByX JUHEHHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SABIISETCS JIMHECUHBIM.

Pemarh TekCTOBbIE 3a7jaun anreOpanyeckKuM CIOCOOOM € MOMOIIBI0 COCTAaBJIECHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIIINE UCCIEAOBAHUS YPABHCHUM U CUCTEM YPABHEHUH, B TOM
qyclie ¢ NPUMEHEHHEM TIpaduyecKux TMpeAcTaBleHUu (ycTaHaBIMBaTh, HWMEET JIH
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarh nuHeliHble HEPABEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, M300paKaTh pEIICHUE
HEPABEHCTB HA YMCIIOBOM IIPSIMOM, 3alIMCHIBATh PELIECHUE C IOMOLIBI0 CUMBOJIOB.

Pemats cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOLIHE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YHUCIOBOM
IIPSAIMOM, 3aIIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUHN PA3JIMYHBIX 3a1a4.

OyHKIUU
Pacno3naBaTh (yHKIMH M3YyYEHHBIX BUJIOB. [l0Ka3bIBaTh CXEMAaTUUYECKU PACTIOJIOKEHHE
Ha KOOPJMHATHOM IJIOCKOCTH IpaduKoB PYHKIUHN BUJA: y = "X,

y="x+b,y=- y=ax?+bx +c, y=x% y=V* y=|x| B 3aBucUMOCTH OT 3HaUEHNIi
K03((PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.
Crpouts 1 u300paxaTh CXeMaTHUECKH rpadMKi KBAIpaTUUHBIX (PYHKIUH,

OIMHCHIBATh CBOMCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.
Pacnio3naBaTh KBagpaTuyHyto PyHKIHIO 110 GopMyIie, MPUBOAUTH TPUMEPHI
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KBaJIpaTUUHBIX QYHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

YucoBble OCIEN0BATEIIBHOCTH U IPOIPECCHH

Pacnio3naBaTh apuMeTHYECKYIO U TEOMETPHUUECKYIO MTPOTPECCUU TIPU PA3HBIX
crioco0ax 3aJjaHus.

BBINOMHATE BRIYUCIIEHUS C UCTIOIB30BaHUEM (POPMYI N-TO WieHa apu(pMeTHuyecKoit
Y TEOMETPUYECKON ITPOTPECCHUI, CYMMBI IIEPBBIX N YICHOB.

N3006paxaTh 4iIeHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPUHATHOMN TJIOCKOCTH.
Pemars 3a1aum, CBsI3aHHBIE C YMCIOBBIMU ITOCIEN0BATEIBHOCTSMH, B TOM YHCIIE 3a1a4H
U3 peaIbHOM KU3HU (C UCIIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOJIOTH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunuecTB OcHOBHBIE BHBI JIeATEJIHLHOCTH 00YYAIOIIUXCHA
HaumenoBanue pasjena | OcHoBHoe y
(TeMBbI) Kypca co/iep:KaHue
u‘22f‘5f\ll
Yucjaa 1 BbIYUCJIEHUS.
P . CucTteMaTH3upoOBaTh U 00OTaIaTh 3HAHUS
OHATHE
AlHOHATLHBIC HHCaa 00 OOBIKHOBEHHBIX U JECATHUYHBIX APOOSX.
pPalMOHAJIBHOTO YHCIIA.
CpaBHUBATH M YIIOPSAI0YUBATH IPOOH, MpeoOpa3oBhIBas IPH
Apudmernueckue
. HEO0OXOIMMOCTH JICCITUIHBIC TPOOH B OOBIKHOBEHHBIE,
IEWCTBHUSA C
OOBIKHOBEHHBIE B JICCATUYHBIC, B YaCTHOCTH B OECKOHECUHYIO
paIrMoHaIbHBIMU
JECATUIHYIO TPOOB.
yuciaamu. CpaBHEHHUE, .
[IpumeHsaTh pa3HOOOpa3HBIE CITOCOOBI M MMPUEMBI BRIUUCICHUS
yIOPSI0YNBAHHEC

palMOHAJIBHBIX YUCE.
CreneHs ¢
HaTypaJbHBIM
MOKAa3aTeJIeM.
Penrenne 0CHOBHBIX
3a/1a4 Ha Ipoow,
IIPOLICHTHI U3 PEAJIbHOU
MIPAKTHKH.

[Ipu3Haku nenmMMocTy,
pa3IoKeHHUs Ha
MHOXKHUTEIN
HaTypaJIbHBIX YUCET.

3HAYEHUN JPOOHBIX BBIPAKEHU,

coJiepKaliux OObIKHOBEHHBIE U IECSITUUHBIE IPOOH: 3aMEHSATh
IPU HEOOXOUMOCTH IECITHUHYIO JPOOb OOBIKHOBEHHOU U
OOBIKHOBEHHYIO JE€CATUYHOM, MPUBOAUTH BBIPAKEHUE K
dbopme, Hanbosiee yI0OHOM /1711 BBIUKUCIICHUM,
peoOpa3oBbIBAThH APOOHBIC BHIPAKECHHS HA YMHOKEHHUE U
NIeJIeHNE AECSITUYHBIX Ipo0el K AEUCTBUSIM C LEIBIMU
YUCIIAMH.

[TpuBOaUTH YKCIOBBIE U OYKBEHHBIE TPUMEPHI CTEIIEHU C
HaATYpaJIbHBIM IOKa3aTesieM, OObSICHSISI 3HAU€HUsI OCHOBAaHUS
CTENEHU U MOKa3aTessl CTENEHU, HAXOAUTh 3HAUEHUS
cTerneHe Buaa a" (a - moboe parroHaaIbHOE YUCIIOo, N -
HATypaJbHOE YKCIIO).
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PeanbHbie

3aBuCcUMOCTH. [Ipsimas u
obpartHas
MPONOPIUOHAIBHOCTH

[ToHnMaTh CMBICI 3aMUCH OOBIINX YUCEIN C TTOMOIIIBIO
JECATUYHBIX Apobeli u crenenet uncna 10, MpUMEHSTh UX B
peaNbHBIX CUTYaLHSIX.

[IpuMeHATh NPU3HAKY JAETMMOCTH, Pa3JIOKEHUS Ha
MHO>KUTEJIA HaTypaJIbHbIX YUCEL.

PemaTe 3a1aun Ha 4acTH, IPOLEHTHI, IPONIOPLINH, HA
HaxoX/1eHue ApoOu (MpOIeHTa) OT BETUYUHBI U BETUYUHBI 110
e€ apobu (TporeHTy), apodu (IpoIeHTa), KOTOPHIN
COCTABJISIET OJJHA BEJIMYMHA OT Apyrou. IlpuBoauts,
pa30upaTh, OLIEHUBATh PA3JINYHbIC PELICHUS, 3alUCH
pEIICHUI TEKCTOBBIX 3aa4.

Pacnio3naBaTh 1 OOBSACHATH, OUPASICh HA ONPEACIICHNUS,
PSAMO MPONOPUUOHAIBHBIE U 00PATHO MPONOPLUUOHAIbHBIE
3aBUCUMOCTH MEX]ly BEJIMYUHAMM; IPUBOJUTH TPUMEPHI ITHX
3aBUCUMOCTEN U3 peasIbHOI0 MUPA, U3 APYTHX yUeOHBIX
IIPEIMETOB.

Pemarh npakTuko-OpHEeHTUPOBAHHBIE 331a4U Ha IpooH,
IPOLEHTHI, IPAMYIO U 00OpaTHYIO MPONOPIHUOHATIBHOCTH,
IIPOIIOPLIUHU

AJiredOpanveckue

BbIPAKEHUA

27

bykBeHHbIE
BBIPAKEHUS.
[Iepemennsie.
Jlonyctumeble
3HA4YCHUSA
IIEPEMEHHBIX.
DopmyJIbIL.

OBnazieTh airedOpandeckor TEPMUHOIOTHEN U CUMBOJIMKOM,
MIPUMEHSITH €€ B MPOIECCEe OCBOCHUS YUeOHOI0 MaTepHaia.
HaxoauTe 3HaueHUs1 OYKBEHHBIX BBIPAKEHUM MPU 3aJaHHBIX
3HAYEHUAX OYKB; BBITIOJHATH BBIYUCIICHUS IO (pOopMyIiam.
BrImonHATe mpeoOpa3oBaHus 11€7I0T0 BEIPAKEHUS B
MHOTOYJICH MPUBEACHUEM MTOJOOHBIX CIaracMbIX,
PaCKpBITHEM CKOOOK. BBIMOTHATS YMHOKEHNE OTHOWICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAXECHUU,
pacKpbITUE CKOOOK 1
MIPUBEIECHUE

HO,Z[O6HBIX cJlaraCMbIX.

CBoMCTBa CTCIICHU
C HaTypaJIbHbIM
IOKa3aTeJIeM.
MHOro4j1eHsbl.
Crnoxenue,
BBIYUTAHHE,
YMHOKEHHUE
MHOTOYJICHOB.
DopmyJIbl
COKPAIEHHOTO
YMHOKCHUS.
Pa3noxenue
MHOT'OYJICHOB
Ha MHOXKUTEIIA

Ha MHOTOYJIECH U MHOTOWICHA Ha MHOTOWIEH, IPUMEHSTH
(opMyJibl KBaZpaTa CyMMBI U KBajipaTa pa3HOCTH.
Ocy1ecTBIATh pa3iloKeHUE MHOTOYJICHOB HA MHOKHATEIIN
yTEM BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHUTEIS,
IpUMEHEHUs1 (OPMYJIbl pa3HOCTH KBAJAPaTOB, (hopMy
COKPAIIEHHOIO YMHOXEHHS.

[IpuMeHnaTh npeoOpazoBaHHe MHOTOUYJIEHOB JIJISl PEILICHHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX MIPEIMETOB, U3
peaIbHOM ITPAKTUKH.

3HAKOMMWTBCS C UCTOPUEN Pa3BUTHUS MATEMATUKHU

YpaBHeHUus u
HEpPaBEeHCTBA

20

YpaBHeHue, mpaBuia
npeoOpa3oBaHus
YPaBHEHUS,
PaBHOCWJIBHOCTD
YPaBHEHUN.
JIunenHoe ypaBHEHUE

Pematp nmuHENHOE ypaBHEHHE C OJTHOU IEPEMEHHOM,
IIPUMEHSIS TPAaBUIIA IEPEXO01A OT UCXOAHOTO YPaBHEHUS K
paBHOCUIIBHOMY eMy OoJiee mpocTtoro Buaa. [IpoBepsTs,
SIBJIIETCS JI1 KOHKPETHOE YUCJIO KOPHEM YPABHEHMUSI.
[TonGupaTs mpuUMepHI Map YKUCE, SIBJISIFOLIUXCS PEIIEHUEM
JIMHEMHOTO YPaBHEHHUS C JBYMS IIEPEMEHHBIMM.

49



C OJTHOW MEPEMEHHOM,
pEILICHUE JTUHEUHBIX
ypaBHeHUi. Pemenue
3a/1a4 C MOMOUIBIO
YPAaBHEHHU.

JIuHerHoe ypaBHEHUE C
JIBYMS

IIEPEMEHHBIMU U €T0
rpaduk. Cucrema ByX
JIMHEVHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU

CtpouTh B KOOPJAUHATHOM MIIOCKOCTH TpadUK JMHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMU; MOIB3YSICh TPaPUKOM,
MPUBOIUTH MPUMEPHI PEIICHUS] YPABHEHHS.

Haxonutsb penieHne cuctemMbl JByX TUHEHHBIX YpaBHEHUH C
JBYMSI IEPEMEHHBIMH.

CocTaBisTh U peniaTh ypaBHEHUE WA CUCTEMY YPaBHEHUH
10 YCJIOBHIO 33/1a4¥, HHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4 NOJIyYeHHBIN PE3YJIbTAT

Koopaunarel u rpadgukm.
DOyHKIMHA

24

Koopnannara Touku Ha
npsiMoil. Huciossie
MIPOMEKYTKHU.
Paccrosnue mexny
JBYMS TOYKAMHU
KOOPAMHATHOM IIPSMOM.
IIpssmoyrosbHas
cucTeMa KOOpJIMHAT Ha
II0CKOCTH. [Iprmepsl
rpaduKOB, 33TaHHBIX
dbopmynamu.

N300paxaTh HA KOOPAUHATHOM MPSIMOM TOUKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPAUHATAM, JIy4Hd, OTPE3KH,
MHTEPBaJIbl; 3aMMCBHIBATh UX HA ANreOpanuecKoM S3bIKE.
OTMeuaTh B KOOPJMHATHOMN MJIOCKOCTU TOYKH T10 33JaHHBIM
KOOpJIMHATaM; CTPOUTH rpa)MKH HECIOKHBIX 3aBUCUMOCTEN,
3alaHHBIX (POPMYJIAMH, B TOM YHCIIE€ C TOMOILBIO [IU(PPOBBIX
nabopaTopuii.

[IpuMeHsTh, U3y4aTh NPEUMYLIECTBA, UHTEPIPETUPOBATH
rpaduUecKuii Croco0 MpeICcTaBiICHUS U aHaIn3a
pazHooOpa3Hoi Ku3HeHHOU nHpopmaruu. OcBauBaTh
noHsaTrue QyHKIUH, OBJIaIeBaTh (PyHKIMOHAIBLHOM
TEPMUHOJIOTHUEM.

Pacno3naBath nuHeHYI0 QyHKIUIO Y = KX + Db,
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Urenue rpadukoB
peasbHbIX
3aBUCHUMOCTEM.
[Tonstre pynkumu.
I'paduk pyskumw.
CaoiicTBa pyHKIUH.
JIuneitnas GyHKUMS.
[TocTpoenue rpaduka
JTUHENHON PyHKITUH.

OMUCHIBATh €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAUCHUI
KOd(PPUIIUEHTOB x U b.

Crtpouts rpaduku TuHeHHON GyHKIMUA, QYHKIUHA y = | X |.
Hcnons3oBath udpoBbie pecypehl AJi MOCTPOCHUS
rpagukoB QYHKIMI U U3yYEHUS UX CBOMCTB.

[IprBOINTHE MPUMEDPHI TUHEWHBIX 3aBUCUMOCTEN B PEAJIBHBIX
nporeccax u sIBJICHUSIX

I'paduk pyHKIIN
y :| X‘
IloBTOpeHHe 1 00001ICHHE 6 [ToBTOpEHNE OCHOBHBIX
. BriOupath, NpUMEHATH OIEHUBATH CIIOCOOBI CPABHEHUS
MOHSATUN U METOJIOB . . .
YHUCEeJT, BBIYUCIICHHM, TPe0o0Opa30BaHUil BHIPAKCHUH, PEIICHUS
Kypca 7 knacca, .
. YpaBHEHMUIA.
0000111eH1e 3HaHUH . .
OcyniecTBIATh CAMOKOHTPOJIb BBITIOJIHSIEMBIX IEUCTBUN U
CaMOTIPOBEPKY pe3yJibTaTa BHIYUCIICHHM, TPeoOpa30BaHUT,
IIOCTPOCHUM.
Pemiats 3a1aun U3 peasbHOU KU3HU, TPUMEHSITh
MaTeMaTU4YECKHUE 3HAHUS ISl PELICHUs 3a]1a4 U3 IPYTrux
peaMETOB.
Pemiats TekCcTOBBIC 3a1a4M, CPAaBHUBATH, BEIOMPATH CIIOCOOBI
pelieHus 3a1auu
OBIIEE KOJINYECTBO
YACOB 110 102
IHPOTI'PAMME
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8 KVIACC

KoJusimuecTB

OcHoBHBIE BUIBI IEATEJIbHOCTH 00y4AKOIINXCS

HanmenoBanue pasjgena |, OcHoBHoe
(Tembl) Kypca cojeprkaHue
JacoB acp
Yuciaa 1 BbIYMCJIEHH . 15

KBaapaTHbie KOpHH

KBangpaTHbIii KOpeHb U3
yucna. [loastue 06
HpparmoHaIbHOM
yuciae. JlecsaTudanbie
NPUOIHKEHUS
HUppAIMOHATBEHBIX
YHCEI.
JIeiCTBUTEIbHBIC
gyucia. CpaBHEHHE

I[GﬁCTBPITGJ]BHBIX YUCCII.

VpaBHeHHUE BHIA X2 = a.
CaoiicTBa
apuPMETHIECKUX
KBaJIPaTHBIX KOPHEH.
[IpeobpazoBanue
YHCJIOBBIX BBIPAKCHUM,
coJiep KaInux
KBaJpaTHBIC KOPHH

dopMyHpoBaTh OMpeIeTICHUE KBaIPATHOTO KOPHS U3 YKCIIa,
apu(PpMETHIECKOTO KBaAPATHOTO KOPHS. [I[puMEHsITh omepaIuio
W3BJICUCHUS KBAJPATHOTO KOPHS U3 YUCIIA, UCTIONB3YS TIPH
HEO0OXOMMOCTH KAIbKYJIATOp. OlICHNBATh KBaIpaTHBIC KOPHU
IIEJIBIMHA YUCIAMH U IECATHIHBIMU JAPOOSIMHU.

CpaBHHBATh M YIIOPSIOYMBATH PAITIOHAEHEIE U
HUppalMOHATIBHBIC YHCIIA, 3aITUCAHHBIC C TIOMOIIIHIO
KBaJIPAaTHBIX KOPHEH.

HccnenoBaTts ypaBHEHUE X2 = a, HAXOJUTH TOYHBIE U
npuOIMKEHHBIE KOpHU TIpH a > 0.

HccnenoBarh CBOKMCTBA KBAIPATHBIX KOPHEH, TPOBOIA
YHCJIOBBIE IKCIIEPUMEHTHI C UCTIOIH30BAaHUEM KAJIBKYIATOPA
(koMIIBIOTEPA).

JlokxaspIBaTh CBOMCTBA apu(PMETHICCKUX KBAIPATHBIX KOPHEH;
MIPUMEHSATH UX JIJIs IPeoO0pa30BaHus BEIPpAKCHHH. BBIMOTHATE
npeoOpa30BaHus BEIPAXKCHUH, COACPIKANTUX KBAPATHBIC
KOpHH. BeIpakaTh nepeMeHHbIC U3 TEOMETPUICCKUX H
dbuznyeckux Gopmyi.

BeraucisaTh 3HaYeHUS BEIPAKCHUM, COIEPKAIINX KBaAPaTHHIC
KOPHH, UCTIOJIB3YS MTPU HEOOXOIMMOCTH KaJIbKYJISTOP.
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Hcnomnb3oBaTh B XOJ€ pCIICHUA 3aaa4 3JICMCHTAPHBIC
MMpCACTaBJICHUA, CBA3AHHBIC C HpI/I6JII/DKéHHI)IMI/I 3HA4YCHUAMHU
BCIINYHH.

3HAKOMMTHCS C I/ICTOpI/IefI Pa3BUTHUA MATCMATUKHU

Yuciaa v BLIYUCJICHUS.
CreneHnp ¢ HeJbIM

CreneHsp ¢ 1eIbIM
IIOKa3aTeJICM.
CranmapTHas 3aIKCh

dopMyIHUPOBATH ONMPEACICHNUE CTEIICHH C IETIbIM
MOKa3aTeJIeM.
[IpencTaBiaTh 3aUCh OOJBIIMX M MAJIbIX YHCET

nmoKasareJjem quca. B CTaHJapTHOM Bujie. CpaBHUBAThH YUCIIA U BEJIUYNHBI,
Pa3mepsl 00beKTOB 3alMCaHHbIE C UCIIOJb30BaHueEM creneHu 10.
OKPYKarIIEro Mupa Hcnonb30BaTh 3aMKCh YUCEI B CTAHIAPTHOM BHJIE
(OT BIIEMEHTapHBIX JUJISL BBIpAQXKEHUS Pa3MePOB OOBEKTOB, JJIUTEIHLHOCTH
YaCTHI] IIPOLIECCOB B OKPYIKAIOLIEM MHUPE.
JI0 KOCMUYECKUX dopMyIUpOBaTh, 3aIIUCHIBATH B CHMBOJIMUECKOM hopme
00BEKTOB), Y WUTIOCTPUPOBATH TPUMEPAMU CBOMCTBA CTEIICHU
JUIATEIIBHOCTD C LIEJIBIM I10KAa3aTeJIEM.
MPOLIECCOB [IpuMeHsTh CBOMCTBA CTENICHU JIJIsl TPEe0Opa30BaHUs
B OKPY’KAIOIIEM MUPE. | BBIPAXKECHUH, COAEPKAIIUX CTETIEHHU C LIEbIM MTOKA3ATEIIEM.
CBoiicTBa cTeeHU BBITIONTHATE IEUCTBHS C YUCIIAMU, 3aITUCAHHBIMU
B CTaHJIAPTHOM BHJE (YMHOXEHHUE, JIeJICHUE, BO3BEICHHE
KBanparnsiii Pacno3naBate KBagpaTHBIN TPEXUJICH, YCTAHABIMBATh
AJrebpanyecKkue TPEXUJIEH. BO3MOYKHOCTB €r0 Pa3j0KEHUsI HA MHOKUTEIU.
Paznoxenue PacknanpiBaTh HA MHOXKUATEIN KBaAPATHBIN TPEXUJICH

BbIpa:xkeHus. KBagparHbii
TPEXYJICH
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TPEX4eHa Ha
MHOKUTEJIH

AJireOpandeckue
BbIPasKeHMSI.
AJireOpandeckasi 1poob

15

Anrebpandeckast
npoOb. JlomycTumsbie
3HAYCHUS
MEPEMEHHBIX,
BXOJISIINAX

B alireOpanveckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO

anredpandeckoi 1poou.

CokpareHue apooei.
Cnoxenue, BBIYUTAaHHE,
YMHOKEHHE U JICJICHHUE
anredpandecKmx
JpOOCH.
[IpeoOpazoBanue
BBIPAKEHUU,
coJiepKaIInux
anreOpanyeckue

JIpoou

3anuceiBaTh alireOpanyeckue BeipaxeHus. Haxoautes 001acTh
OTPENIECIICHNS PALIMOHAIBHOTO BBIpaKEHUs. BBINOIHATH
YHCJIOBBIE TIOJICTAHOBKH M BBIYUCIATH 3HaUYEHUE APOOH, B TOM
YHUCJIE C TOMOIIBIO KaJIbKyIsiTOpa. DOpMynrpoBaTh OCHOBHOE
CBOMCTBO ayireOpanyeckoi JpoOu U MPUMEHSTH €T0 s
npeodpazoBaHus 1poodeit. BBITOMHATE JeHCTBUS C
anredpanueckumu Apoosimu. [IpumeHsTs npeodpa3oBaHus
BBIpAXXEHUM JIJIs1 penieHus 3a1a4. Beipaxkars nepeMeHHbIE U3
dhopmyi (puznueckux, reOMETPUUECKUX, OTIMCHIBAIOIINX
OBITOBBIE CUTYaLlUN)
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YpaBHeHus " 15 KBanparHoe ypaBHeHHE.

HEepaBeHCTBA. Henonnoe kaapatHoe | Pacrno3HaBaTh KBAJPATHBIC yPaBHCHHSL.

KBagpaTHbIe ypaBHEHHsI ypaBHenue. Popmyna 3anuceiBaTh GOpMyYITy KOpHEN KBAAPATHOTO YpaBHEHUS,
KOpHGﬁ KBaJpaTHOI'O pemiaTb KBaAPATHBIC YPABHCHWA — IIOJIHBIC M HCTIOJIHBIC.
ypasHeHus. Teopema ITpoBOAUTH MIPOCTEUIIINE UCCIICTOBAHUS KBaPATHBIX
Buera. YpaBHCHUU.

Pelienye ypaBHEHUIA, Pemate ypaBHEHUsI, CBOJAIIMECSA K KBaJIPATHBIM, C TOMOIIBIO
CBOJISAIITIXCS K npeodpa3oBaHU ¥ 3aMEHOM repeMeHHoi. HabmonaTe u
KBaJPaTHBIM. aHAJIM3UPOBATh CBI3b MEXK]Iy KOPHAMH U KO3 PHUITHEeHTaMH
IIpocTeiiue qpoOHO- KBaJIpaTHOTO ypaBHEHUs. PopmylnpoBaTh Teopemy Buera, a
palOHaIbHbIE TaKke 00paTHYIO - TEOPEMY, IPUMEHSThH 3TH TEOPEMBI IS
YpaBHEHUS. PpCLICHUS 3aaa4.
PerieHe TeKCTOBBIX Pemiath TEKCTOBBIC 3a4a4M AIr€OpandecKuM CIIoCOOOM:
3a7a4 C MTOMOIIBIO MEPEXO/IUTH OT CIIOBECHOU (POPMYITUPOBKH YCIOBHUS 3a]a4H K
KBaJApaTHBIX ypaBHeHI/If/'I aﬂre6pqueCKOﬁ MOACIn HYTéM COCTAaBJICHUA YPAaBHCHUAA,
pelIaTh COCTABJICHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH
pe3yibTar.
3HAKOMHTBCS ¢ UCTOPUEH Pa3BUTHUS alreOpbl

YpaBHenus " 13 JInHenHoe ypaBHEHHUE C .

HepaBencrBa.  CHCTEMBI BYMS Pacno3naBath J'II/IHGI/IHI)I? YpaBHEHUS C ,Z[FYMSI MIepEMEHHBIMU.

ypaBHeHHii Ctpouth rpadvKu JTMHEWHBIX YPABHEHUH, B TOM YHUCIIE

IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
pelIeHns ypaBHEHUH B
LIEJIBIX YMCIIaX.
Pemenue cucrem aByx
JIMHENHBIX YPABHEHUN

UCITIOJTB3YsI IIUGPOBBIC PECYPCHI.

PaznuyaTe napasuiesibHbIE U IIEPECEKAIOIIUECS MTPSMBIE 110 UX
YPAaBHEHMUSM.

PemaTthk cucTteMsl IBYX JIMHEHHBIX YPABHEHUN C IBYMS
[IEPEMEHHBIMU ITOACTAHOBKOU U CII0KEHUEM.

55




C ABYMSI IEPEMEHHBIMU.
[Ipumeps! pereHus
CUCTEM HEJIMHENHBIX
YpaBHEHUH C ABYyMs
MIEPEMEHHBIMHU.

I" paduueckas
WHTEpIIpETalUs
YpaBHEHHUS C ABYMS
MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU.
Pemenne TekcTOBBIX
3a/1a4 € MOMOUIBIO
CHUCTEM YpPaBHEHUU

Pemmate mpocreiiime CUCTEMBI, B KOTOPBIX OJTHO U3 YPABHEHHM
HE SIBJISIETCS JIMHEHHBIM.

[IpuBoaUTH rpadUyECKyIO0 UHTEPIPETALINIO PEILICHHUS
ypaBHEHUS C ABYMsI IEPEMEHHBIMU U CUCTEM YpaBHEHUI C
JBYMSI IEPEMEHHBIMHU.

Pemmath TekcTOBBIC 3a/1a4M anreOpanyecKuM CrocoooM

YpaBHeHUst
HEPABEHCTBA.
HepaBencrBa

12

YHucoBble HEpaBEHCTBA
Y UX CBOMCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JInHenHble HEpaBEeHCTBA
C OJHOW MEPEMEHHOMN U
ux peuienne. CUCTEMBI
JIMHEMHBIX HEPABEHCTB

PopMyIMpPOBaTh CBOWCTBA YUCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAMHATHOM MIPSMOM, JOKA3bIBAThH
anredpanyecKH.

IIprMeHsTh CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.
PemaTe nmuHEHBIE HEPABEHCTBA C OJTHOW IEPEMEHHOM,
n300pa)kaTh pelieHrne HEPaBEHCTBA Ha YUCIIOBOU MPSMOM.
PemaTe cucTeMbl JIMHEWHBIX HEPABEHCTB, M300paxaTh
peLIeHUEe CUCTEMBI HEPABEHCTB HA YHUCIIOBOM IIPSMOM
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C OJHOW MEPEMEHHOM U
WX pEIICHUE.
N306pakeHue penieHus
JIMHEWUHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHCIIOBOM
PSAMON

@yHkuun. OCHOBHBIE
MOHATHSA

[Tonsitue hyHKIUU.
OO6unactb onpeneneHus
¥ MHO>XECTBO 3HAUCHHI
dbyukiuu. CniocoObl
3a/iaHus PyHKITUH.

I' paduk dpyHKIIUM.
CaoiicTBa pyHKIUHU, UX
oToOpakeHue Ha
rpaduke

Hcnonb3oBaTh GyHKIIMOHATBHYIO TEPMUHOJIOTHIO U
CUMBOJIUKY.

BoruucnsaTs 3nHaueHus: GyHKIMMA, 3a1aHHbIX popMysiamMu (TIpU
HE0OXOMMOCTHU UCIIOJIb30BATh KAJIBKYJISITOP); COCTABIAThH
Ta0IUIIBI 3HAYCHUN (PYHKITUH.

Ctpouth no Toukam rpaduxu GyHKIUHN.

OnuckiBaTh CBOMCTBA (DYHKIIMHM HA OCHOBE €€ rpa)uuecKoro
MIPE/ICTABICHHUS.

Hcnonb3oBaTh PyHKIIMOHATIBHYIO TEPMUHOJIOTHIO U
CUMBOJIUKY.

Uccnenosath npumepsl rpadukoB, OTPAXKAIOIINX PEaJIbHbIC
MpOIIECCHI U siBJieHUs. [I[puBOANTE TpUMEpPHI MPOLIECCOB U
SBJICHUU C 3aIaHHBIMHA CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE POTPAMMBI

JUTSl TOCTPOCHMS TpadUKOB (PYHKITUN M M3yUYCHUS KX CBONCTB

DYyHKIUM.
Yuciosbie pyHKIUH

UreHue 1 NOCTpOCHUE
rpadukoB QyHKIIHIA.
[Tpumeps! rpadukoB

Haxonuts ¢ momorpto rpadrka GyHKIIMN 3HAYCHUE OJHOU U3
paccMaTpUBAEMbIX BEJIUYUH 10 3HAYCHHIO JPYTOil.
B HecnmoXXHBIX ClTydasix BeIpakaTh (OPMYIION 3aBUCUMOCTD
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(yHKUIHNA, OTPaXKaroIInX
pealibHbIE MPOLIECCHI.
OyHKIUH,
OTMKCBHIBAIOIINE MPAMYIO
1 00paTHYIO
MPOTOPIIMOHAIIbHBIE
3aBUCUMOCTH, UX
rpaduKu.

I' padbuk dynkuun ¥V =

X2,

DOyHKIMU ¥V = X2,V =
X3,

V=Vx,y=|x|;
rpaduueckoe perieHue
YPaBHEHUU U CUCTEM

YpaBHEHUI

MEXy BEIMYUHAMHU.

OnuceIBaTh XapakTep U3MEHEHUS! OJTHON BEJIMYHUHBI B
3aBUCUMOCTH OT U3BMEHEHHUS IPYTOil.

Pacnio3naBaTh BubI H3yyaeMbix QyHkiuil. [loka3biBath
CXeMaTHYECKH MOJI0KEHHE Ha KOOPAUHATHOMN TIIOCKOCTH
rpagukoB QyHKIHMHI BUaa: y = X2y = X5, y = VX, y = [X |.
Hcnonk3oBath (HyHKIIMOHATBHO-TpadUueCcKre MpeCTaBICHUS
JUTSI pEIICHUS U UCCIICIOBAHUS YPAaBHEHUN U CHCTEM
YPaBHECHUM.

[TpumeHnsaTh udpoBbIC peCcypcChl AT MOCTPOSHUS TPaPUKOB

byHKIUH

IloBTOpeHue u 00001IeHUE

IToBTOpEHME OCHOBHBIX
MOHSITHUU U METOJIOB
KypcoB 7 1 8 KJIacCOB,
00001IeHNEe 3HAHMI

BriOupath, NpuMEHsITh, OIIEHUBATh CITOCOOBI CPABHEHUS
YKCeJl, BBIYUCICHUA, TPeoOpa30BaHUil BBIPAXKEHUM, PEIICHUS
YPaBHEHUM.

OcyliecTBIsATh CAMOKOHTPOJIb BBITIOJHIEMBIX AECHCTBUN U
CaMOITPOBEPKY pe3yiIbTaTa BHIUYMCICHUM, TPEe0Opa30BaHU,
MTOCTPOCHHU.

Pemate 3anaum U3 peanpbHOU )KU3HU, TPUMEHSTh
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MaTeMaTUYECKHE 3HAHUS JJI PEIIeHUs 3aa4 U3 APYTUxX
MIPEIMETOB.

Pemarp TekcTOBBIE 3a/1a4M, CPaBHUBATh, BBIOMPATh CIIOCOObI
pelIeHus 3a1a4n

OBHLIEE KOJIMYECTBO
YACOB 110
INPOI'PAMME

102
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9 KUIACC

HaumenoBanue pasaeia
(Tembl) Kypca

KoJsimuecTB
0

qJaCoB

OcHOBHOE

coliepKaHue

OcHoBHBIE BU/IBI IEATEJIbHOCTH 00y4AOIIUXCS

Yucjaa ¥ BbIYUCJIEHUS.
JleMCTBUTEIbHbIE YHCJIA

PanmoHanbHBIE UKCIIa,
UpparuoHaibHbIC
YHCJIa, KOHCYHBIC U
OECKOHEUHBIC
JECSITUYHBIC IPOOH.
MHOX€eCTBO
JIEHCTBUTENBHBIX YHCE;
JICHCTBUTEILHBIC YKCIa
KaK OCCKOHEYHEIE
JECATUYHBIC TPOOH.
B3aumHO ogHO3HAYHOE
COOTBETCTBHUE MEKIY
MHOKECTBOM
JIEHCTBUTENBLHBIX YHCEN
1 MHO>KECTBOM TOYEK
KOOPJIAUHATHOM IPSAMOM.
CpaBHeHue
JIEHCTBUTELHBIX YHCEI,
apupmMeTHIecKue

Pa3BuBath npeacraBieHus O YUCIAX: OT MHOXKECTBA
HaTypaJIbHBIX YUCEI JO MHOKECTBA JEHCTBUTEIbHBIX YNCEIL.
O3HaKOMUTBCS ¢ BO3MOKHOCTBIO MPEICTABICHUS
JIEUCTBUTEILHOIO YKCJIa KaK OECKOHEYHOU IECITUUHOMN
JIpoOU, MPUMEHSTH JECATUUHbBIC TPUOTHKEHUS
palMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.

N3o0paxkath 1eMCTBUTENbHBIC YHCIA TOUKAMU KOOPJIUHATHON
IPSAMOM.

3anuceiBaTh, CPABHUBATH U YIIOPSAI0UYNBATH

JNEWCTBUTEIbHBIE YHUCIIA.

BrInonHATh, coueTast yCTHBIE U TUCbMEHHBIE TPUEMBI,
apupMeTHIecKue JEHCTBUS C PAIIMOHATILHBIMU YHCIIAMU;
HaXOJIMUTh 3HAYCHHUSI CTENIEHEN C LIEJIBIMU MMOKA3aTeIIMU U
KOPHEW; BBIYUCIIATh 3HAYECHHS YHCIIOBBIX BBIPAXKEHUM.
[TonyuuTts npeacTaBiIeHUE O 3HAUUMOCTH JIEUCTBUTEIBHBIX
Yyucesl B MPAKTUYECKON JeATeIbHOCTH YeIOBEKa.
AHaJIM3UPOBATH U JIEJATh BHIBOJIBI O TOUHOCTH MPUOIMKEHUS
JNEeUCTBUTEIBLHOTO YUCa IPU PEIICHUH 3a]1a4.

OKpyTJIsTh JeHCTBUTEBHBIE YHCIIA, BBIMOIHATh MPUKUIKY
pe3yabTaTa BEIYMCICHUM, OLICHKY 3HAYEHUMN
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TeICTBUSA

C AEHUCTBUTENBHBIMU
YU CIIAMU.
[TpubamxEnHOE
3HAYCHHE BEJIMYMHBI,
TOYHOCTD
MPUOTKEHUS.
Okpyrienue yucesn.
[IprKkuaKa 1 OLEHKA
pEe3yJIbTaTOB
BBIUNCIICHUI

YU CJIOBBIX BBIp.’:DKCHHfI.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHS MATEMATUKU

YpaBHeHHsI U HEPABEHCTBA.
YpaBHeHHUs ¢ OHOI
nepeMeHHOM’

14

JIuHetHOe ypaBHEHUE.

Pemenne ypaBHeHuU,
CBOJISIIIIUXCS

K JIMHCWHBIM.
KBanparnoe
ypaBHeHuUe. Pemienne
YpPaBHEHU,
CBOJISIIIIUXCS

K KBaJPaTHBIM.
bukBagpaTHbie
YPaBHEHUS.

[ Iprmepbl pelieHus

YPaBHEHU  TPETbEU
YETBEPTOMN CTEIICHEN

)51

OcBauBaTth, 3alIOMUHATh U IPUMEHSATH TpaUUECKHE METOIbI

IIPU PEUICHUU YPABHEHUIA, HEPABEHCTB U UX CUCTEM.
Pacno3naBaTh 1enbie U ApOOHBIE YpaBHEHUS.

Pemrars MHENHBIE M KBaApaTHBIE YPAaBHEHMS,
ypaBHEHUS, CBOASILIAECS K HUM, IPOCTEMIINE TPOOHO -
palHOHAJIBHBIE YPABHEHHS.

[IpennaraTte BO3MOXHBIE CIIOCOOBI PEIIEHNS TEKCTOBBIX

3ajJa4, O6CY>KI[aTB HNX W pCIIaTb TCKCTOBLIC 3a/la4 Pa3HbBIMU

criocodoammu.
3HAKOMUTBCS C UCTOPUECH Pa3BUTHS MaTEMaTUKH
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pa3lioKEHUEM Ha
MHOKUTENIH. Penienue
JTpOOHOPALIMOHATIBHBIX
YPaBHECHUM.

Penienne TeKCTOBBIX
3a/1a4y anredpandecKum
METOOM

YpaBHeHNS U HEPABEHCTBA.
CucreMbl ypaBHeHHil

14

YpaBHeHuE ¢ AByMs
IIEPEMEHHBIMU U €0
rpaduxk.

Cucrema n1Byx
JIMHEWHBIX YPaBHEHUH C
JIBYMsI

IIEPEMEHHBIMU U €€
pelienue. Pemenue
CUCTEM JIBYX
YPaBHEHHUM, OJTHO U3
KOTOPBIX JTUHEWHOE, a
JIPyTO€ - BTOPOU
CTEIICHH.

I" paduueckas
WHTEpITpETaLNs
CHUCTEMBI YPABHEHUH C
JBYMsI IEPEMEHHBIMH.
Pemienune TekCTOBBIX

OcBanBaTh ¥ IPUMEHSTH MPUEMBI PEIICHUS CUCTEMBI IBYX
JMHEHHBIX YPAaBHEHUH C IBYMS ITEPEMEHHBIMU M CHCTEMBI
JIBYX YpaBHEHUH, B KOTOPHIX OJHO YPaBHCHHUE HE SIBISACTCS
JIMHEHHBIM.

Hcnons3oBath PyHKIIMOHATBHO-TpadUueCcKue
MIPEICTABIICHUS JIJISl PEIICHUS U UCCIIE0OBAHNS YPAaBHEHUN U
CUCTEM.

AHanu3upoBaTh TEKCTHI 33]1a4, peniaTh UX
anredpandeckuM CrocoOOM: MEPEXOIUTh OT CIIOBECHOM
(GbOpMYIIMPOBKH YCIIOBHS 3a/1a4d K anreOpandyeckor MoJieu
yTEM COCTABJICHHS] CUCTEMBI YPABHEHHUI; peIIaTh
COCTaBJICHHYIO CHCTEMY YpaBHEHUN; HHTEPIPETUPOBATH
pe3yJbTar.

3HAKOMUTBCS C UCTOPUECH Pa3BUTHS MaTEMaTUKH
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3aJ1a4y anreopandecKum
Ccrrocooom

YpaBHeHHs U HEPABEHCTBA. 16 Yurars, 3aIMCHIBaTh, IOHUMATh, UHTEPIIPETUPOBATH
HepaBencrBa HEPABEHCTBA; UCII0Ib30BAaTh CUMBOJIUKY U TEPMHUHOJIOTHIO.
BrinonHATE peoOpa3oBaHusl HEPABEHCTB, UCIOIb30BATh IS
peoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
qHCHOBHVe HCPAaBCHCTBA | pycrrosHaBath MHHEHHDIC H KBaJpaTHbIC HEPABEHCTBA.
11X CVBOHCTBa‘ Pemars 1MHENHBIE HEPABEHCTBA, CUCTEMBI JIMHENHBIX
HHHeHEIHe HCpaBeHCTBa HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
¢ OZIHOM TICPCMCHHOM 1 KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYXAATh
HX pellicHuUe. Cucrempl [Ny YEHHBIC PEIICHIIS.
/THHCHHBIX HCPaBCHCTE € N300paxaTh penieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
OAHOM TICPEMCHHOU 1 Ha YUCJIOBOM MPSIMOM, 3aIMCBIBATh PEMIEHUE C IOMOIIIBIO
UX PEIICHUE. CHMBOJIOB.
Ksazparnbie Peiate kBagpaTHbIE HEPABEHCTBA, UCHOJB3YS IpauuecKkue
HEpPABEHCTBA U UX NpECTABIICHHS,
PCLICHHUC. OcBauBarh U NPUMEHATH HEPABEHCTBA NPU PEILICHUU
I' parraeckas Pa3IMYHBIX 33]1a4, B TOM YUCJE IPAKTUKOOPUEHTUPOBAHHBIX
WHTEpHpETALHS
HEPABEHCTB U CUCTEM
HEPABEHCTB C IBYMs
IIEPEMEHHBIMU
POyHKIUH 16 KBampaTauHas Pacro3naBaTh BUABI N3ydaeMbIX (YHKIUH; WILTIOCTPUPOBATH

bynknus, e€ rpadux u
coiictBa. [lapabomna,
KOOPJIMHATHI BEPIIIMHBI
napaboJbl, OCh

CXEMaTHYCCKU, OOBSICHITH

pacnoioKeHUe Ha KOOPAMHATHOM MIIOCKOCTH rpaduKoB

k
gynkumii Buga: y =kx, y =kx+ b,y =,y =X,
X
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cummeTpun napabonsl. I’
paduku QyHKIUI:
y=kx,y=kx+b,k
Y=

X
V=X
VY =x5,
V=V,

y=x3,9=VX,y =| X | B3aBUCUMOCTH OT 3HAYCHHI

KO3 UIIUEHTOB; ONMUCHIBATh UX CBOMCTBA.

Pacrio3naBaTh KBaapaTuyHy0 PyHKIHIO 11O popMyIIe.
[TpuBOIUTE MpUMEPHI KBAIPATUYHBIX 3aBUCUMOCTEN U3
peasbHOM XKU3HU, (PU3UKH, TCOMETPHH.

BrisiBnsath u 000011aTh 0cO0€HHOCTH rpaduka KBaIpaTUIHOM
GyHKIHH y = ax? + bx + C.

CtpouTts 1 n300paxaTh CXeMaTH4ECKHU TpaduKu
KBaIPAaTUYHBIX (PYHKLMIA, 3aJaHHBIX (OPMYJIAMH BUAA y =
ax?, y =ax?+q,y = a(x + p)?, y = ax? + bx + ¢. AHaNIU3UpOBaThH
Y IPUMEHSTH CBOMCTBA M3YYCHHBIX (DYHKIIUHA TSI X
NOCTPOEHUSI, B TOM YHUCJIE C MOMONIbIO HU(POBBIX PECYPCOB

YuciaoBblie
MoCJe10BATEJILHOCTH

15

ITonsiTHe ynCIOBOM
MOCJIeIOBATEILHOCTH.
3anaHue
MOCJIEIOBATEILHOCTH
PEKYyppPEHTHOM
dhopmyIon u
dhopMyII0ii N-TO YJICHA.
Apudmernueckas u
reoMeTpuuecKas
MIPOTPECCHH.
DopMyJIbl N-TO YIeHa
apu(pMeTHIeCKOU U

OcBauBaTh U MPUMEHSTH HHICKCHBIE 0003HAUYCHHSI,
CTPOUTH PEUEBBIC BHICKA3bIBAHUSI C UCIIOJIB30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C IOHATUEM
MOCJIEI0BATEIBLHOCTH.

AHanu3upoBath popMyiy N-ro ujeHa
MOCJIEIOBATEIHLHOCTH WU PEKYPPEHTHYIO (OPMYITY

Y BBIYUCJISITh YIEHBI MOCIIEI0BATEIbHOCTEM, 3aJaHHBIX
STUMH (POPMYJIAMHU.

VYcraHaBIuBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUH
MOCJIEI0BATEIbHOCTH, €CJIM BBITUCAHBI IEPBHIE HECKOJIBKO
€€ YJICHOB.

Pacmo3naBaTh apupMETHIECKYIO U TEOMETPUIECKYIO
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MPOTPECCUI, CYMMBI
MEPBBIX N YJICHOB.
N300pakeHne 4IeHOB
apuPpMETHICCKON U
F€OMETPUUECKOMN
MIPOTPECCU TOUYKAMH Ha
KOOpJIUHATHOU
IJIOCKOCTH. JIMHENHbIN
Y SKCIIOHEHIIMAJIbHBIN
pOCT.

CitoHBIE IPOLIEHTHI

Pemats 3a1aun ¢ ucnosib3oBaHueM (GopmyI1 N-ro yieHa
apu(pMeTUYECKON U FEOMETPUUECKON POTPECCHUM, CyMMBbI
IIEPBBIX N YJIEHOB.

N300paxaTh 4iaeHbI MOCIEN0BATEILHOCTH TOYKAaMH Ha
KOOPJWHATHOM TNTIOCKOCTH.

PaccmarpuBate npuMeEpsI MPOLECCOB U SBICHUN

U3 pEAIbHOU KU3HU, WUTFOCTPUPYIOLINE N3MEHEHHE B
apu(pMETUYECKON POrpeCcCUr, B TEOMETPUUECKON
pOrpeccuu; n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecku.

Pemrars 3a1auu, CBS3aHHbBIE C YUCIIOBBIMU
IIOCJIEI0BATEIIBHOCTAMHU, B TOM YHCJIIE 33141 U3 PEAJIbHON
KU3HU C UCTIOJIb30BaHUEM LU(POBBIX TEXHOJIOTUI
(37EKTPOHHBIX TabIUL, TPaUUECKOro KaNbKyJIATOpa U T.I1.).
Pemars 3a1aum Ha C0KHBIE POLEHTHI, B TOM YHCIIE 3a0a41
U3 peajbHON MPAKTUKH (C UCTIOIb30BAHUEM KAJIbKYJIATOPA).
3HAKOMHTBCS C UCTOPUEN Pa3BUTHUS MATEMATUKHU

IloBTOpEeHue, 00001ICHUHE,
cUcTeMaTH3alus 3HAHUM

18

Yucna n

BBIYUCJICHUS (3aITUCh,
CpaBHEHUE, IEUCTBUS C
NEeUCTBUTEIbHBIMU
YuCJIaMH, YUCJIOBast
npsiMasi; TPOLICHTHI,
OTHOIILICHHUS,
MPOTIOPLINH;

OnepupoBaTh MOHATHSIMHI: MHOXECTBO, TIOJIMHOKECTBO,
oTiepaIy HaJl MHOYKECTBAMU; MCIIOIh30BaTh rpaduuecKkoe
NPECTaBICHUE MHOKECTB IS OTIMCAHUS PeaTbHBIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUN 33]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTyalu3upoBaTh TEPMUHOJIOTUIO U OCHOBHBIE JICHCTBUS,
CBSI3aHHBIE C YUCJIAMU: HATYpaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHMCIIa, JeIMMOCTh HaTypaIbHBIX
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OKpYTJICHHE,
npuOIIKEeHNE, OLIEHKA;
pEIIeHNEe TEKCTOBBIX
3aa4 apuPMETHICCKUM
CIIOCOO0M)

YuCell, IPU3HAKU JETUMOCTH, LEN0€ YNCII0, MOIYJb YUCIIA,
OOBIKHOBEHHAsSI U JeCSITUYHAs APOOU, CTAHJAPTHBIN BHU]I
qrcna, apupMeTHIeCKIil KBaJApaTHbI KOPEHb. BBHIOTHATH
NEUCTBUSA, CPAaBHUBATh U YIOPSIOYMBAThH YUCIIA,
IPEACTABIATH YNCIIA HA KOOPAUHATHOM IIPSAMOM, OKPYTJIIATH
YU CJIA; BBITOIHATH NPUKUAKY U OLIEHKY PE3YJIbTaTa
BBIYHUCIICHUN.

Pemath TekcTOBbIE 3a1a4l apU(PMETUIECKUM CTIOCOOOM.
Pemars npaktrueckue 3a1adn, CoaepKallyue MpOLEHTHI,
JIOJIA, YaCTHU, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh - BPEMs
- paccTosiHUE, 1I€HA - KOJIMYECTBO - CTOMMOCTh, 00bEM
paboThI - BpeMsl - IPOM3BOAUTEIBHOCTD TpyAa. Pa3Oupats
peanbHbIe )KU3HEHHbIE CUTYAIlMU, (POPMYIHPOBATH UX HA
A3bIKE MATEMATHUKH, HAXOIUTh PEIICHHUE, IPUMEHSA
MaTeMaTHYECKHUI anmnapaT, MHTEPIPETUPOBATh PE3YIbTAT

AnreOpanveckue
BBIPKECHMUSI
(mpeobpa3zoBaHue
anre0pandecKux
BBIPAKCHUMH,
JOITyCTHMBIE
3HAYEHMUS])

OnepupoBath MOHATHUSAMHU: CTETICHbD C LIEJBIM MOKa3aTeJIeM,
apupMeTUYECKU KBAJPATHBIA KOPEHb, MHOTOYJICH,
anreOpandeckasi ApoOb, TOKAECTBO. BBIMOIHATH OCHOBHBIE
JICUCTBUS: BBITIOTHATH PacuéThl 0 (opMyiam,
peoOpa3oBBIBATH IIENIbIe, APOOHO - PAIIOHATHLHBIC
BBIPKEHUS U BBIPAXKCHUS C KOPHIMH, PEATH30BHIBAThH
pa3oKeHNEe MHOTOUJICHA HA MHOKUTEITH, B TOM YHUCJIE C
UCIOJIb30BaHUEM (HOPMYJT pa3HOCTH KBAJIPaTOB U KBaJpaTa
CYMMBI U Pa3HOCTH; HAXOJIUTh
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JIOIYCTUMBbIE 3HaYEHUs IEPEMEHHBIX ISl TPOOHO-
palMOHANBHBIX BBIPAXKEHUN, KOPHEH.

MopenupoBaTh C MOMOIILI0 (POPMYIT pealibHbIE TPOLIECCH U
SIBJICHUS

OyHKIUU
(moctpoeHue, CBOMCTBA
W3YYEHHBIX (DYHKIIHIA;
rpaduyeckoe perieHue
YPaBHEHUM U UX
CUCTEM)

OnepupoBaTh NOHATHAMH: PYHKIHS, TpaduK QyHKINH, HYTU
(GYHKITNH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, TIPOMEKYTKU
BO3pacTaHus, yObIBaHUs, HAUOOIbIIIEE U HAUMEHBIIIEE
3Ha4YCHUS PYHKIUH.

AHanu3upoBaTh, CPaBHUBAThH, 00CYKJaTh CBOMCTBA (DYHKIUH,
CTPOUTH UX rpaduKH.

OnepupoBaTh NOHATHAMU: MPsMasi IPONOPLUOHATIBHOCTD,
oOpaTHas MPOMOPLUOHAIBHOCTb, TUHEWHAs QyHKIUS,
KBajipaTuyHas QyHKIMsI, mapadosa, rurnepooa.
Hcnonb3oBath rpaduku il ONpeeSIeHUs CBOMCTB,
MIPOIIECCOB U 3aBUCUMOCTEH, /IS PEIICHNUs 3a]a4 U3 IPYTHX
y4eOHBIX MPEAMETOB U peaTbHON KU3HU; MOJICTHPOBATH C
MOMOIIBIO TPaUKOB peaabHbIC MPOIECCHI U SBICHHUS.
Bripaxkats hopMynaMu 3aBUCUMOCTH MEXAY BETHUNHAMHU

OBLIEE KOJIMYECTBO

102
YACOB 11O ITPOI'PAMME
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OEJNEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KITACCAX

IHHOACHUTEJBHASA 3AIINCKA

['eoMeTpust Kak OAMH W3 OCHOBHBIX Pa3AEOB IIKOJIbHOM MaT€MaTUKH, UMEIOIIUN
CBOCH IeNIbI0 00ECTIeYNTh HM3YYCHHE CBOMCTB W pa3MepoB (puUryp, WX OTHOLICHHH U
B3aUMHOE pACIIOJOXKEHUE, ONUPAECTCA Ha JIOTUYECKYIO, [OKa3aTeJIbHYIO0 JIMHUIO.
[leHHOCTh W3yuYeHUS TEOMETPUM HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
3aKJIIOYaeTCss B TOM, YTO OOyYalomMiics YYUTCS TPOBOAMUTH JIOKa3aTelIbHbIC
pacCyXJIeHUsl, CTPOUTh JIOTUYECKHE YMO3AaKJIIOYEHUs, JOKa3blBaThb HCTUHHBIE
YTBEPXKJCHUSI U CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJUTH PACCYXKICHUS «OT
MPOTUBHOIO», OTJIMYAaTh CBOMCTBA OT NPHU3HAKOB, (HOpMyIHpoBaTh OOpaTHbBIE
YTBEPKICHUSI.

BTOpoii LEHHOCTBIO W3y4EHHMS TEOMETPUHU SBISIETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA IMIPU PEIICHUM KaK MaTeMaTUYeCKUX, TaK M MPaKTUYECKUX 3ajiad,
BCTPEUAIONINXCS B peaibHOM ku3HU. OOydaromuiicss TOHKEH HAYYUTHCS OINPEIETUTh
reoMeTpu4eckyo (urypy, omnucaTh CIOBaMHM JaHHBIA 4YepTEX WM PUCYHOK, HANTH
IJIOIIAJb 3E€MEJIbHOTO y4YacTKa, pacCyUTaTh HEOOXOIMMYIO JUIMHY OHTOBOJOKOHHOTO
Kabenst win Tpedyemble pa3Mephbl rapaxa Jyisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTEIbHAS JIMHUS B U3ydeHUH reomeTpuu. llpu pemeHun 3amau
MPaKTUYECKOTO XapakTepa OOyYarolUicsd YYUTCS CTPOUTh MAaT€MaTUYECKHE MOJEIH
peaNbHbIX KU3HEHHBIX CUTYaIli, TPOBOJAUTH BHIYUCIICHUS U OIICHUBATh aJ€KBATHOCTH
MOJIy4YEHHOTO pe3yJIbTaTa.

KpaitHe BaxxHO mNOMUYEPKUBATH CBS3U TEOMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaMy, MOTHBHPOBATh HCMOJb30BATh OMNPEIEICHUS] T€OMETPUYECKUX (PUTYyp U
MOHATHUM, TEMOHCTPUPOBATH NMPUMEHEHUE MOJTYYEHHBIX YMEHUN B (DU3UKE U TEXHHKE.
Ot cBsA3u Haubosee SpKO BHUIHBI B TeMax «Bekrtope», «TpuroHomerpuueckue
cooTHoIlIeHus», «Metoa koopauHat» u «Teopema [Tudaropar.

VYyeOnniii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3lielibl
conepxkanusi: «I' eomerpuueckue (QuUrypel W HX CBOicTBa», «l3mepeHue
r€OMETPUUYECKUX BEIMYUH», «JleKapTOBbI KOOPAMHATHI HA IIOCKOCTU», «BexTopbi»,
«JIBmxkeHus miockoctn», «IIpeodpazoBanus mog00us».

OO0miee 4YMCIO YacoB, PEKOMEHJIOBAHHBIX [IJII M3Yy4YeHUsT Y4eOHOTO Kypca
«I"eometpusi», - 204 gaca: B 7 kiacce - 68 yacoB (2 yaca B HeJen0), B 8 kiacce - 68
yacoB (2 Jaca B Heflent0), B 9 kiacce - 68 yacoB (2 yaca B HEJIEINIO).

68



COIEPKXAHUE OBYYEHUA
7 KJIACC

HavanbHble noHsATHS reomeTpud. Touka, mpsmas, OTPE30OK, Jyd. Yros. Bumsl
yIJI0B. BepTuKanbHbIe U CMEXHBIE yIIIbl. buccekrpuca yria. JIoMaHast, MHOTOYTOJIbHUK.
[TapajienpHOCTB U EPIIEHAUKYISIPHOCTD IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBAa OCeBOMl cumMmeTpuu. [Ipumepsl
CUMMETPHUH B OKPY’KAIOIIEM MHpE.

OCHOBHBIE MIOCTPOCHHUSI C MIOMOIIBIO UPKYJIA U JIMHEHKU. TpeyrosbHUK. BeicoTa,
MearaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEipeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroiabHUKa.
CBoiicTBa ¥ IPU3HAKKU paBHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBoOMCTBA M NPHU3HAKM NAPAUICIBbHBIX NPsAMBIX. CymMMa yIJIOB TpPEYroOJIbHUKA.
Breninue yriel TpeyroibHUKA.

[IpsamoyronbHblii  TpeyroJbHUK.  CBOWCTBO  MEOWAHBl  IPSAMOYTOJIBHOTO
TPEYTOJbHHKA, IMPOBEAEHHONM K THUNOTEHy3€. lIpu3Hakm paBeHCTBAa NPSIMOYTOJIBHBIX
TPEyTOJIBHUKOB. [IpsAMOYTONIBHBINA TPEYTOABHUK C yrioMm B 30°.

HepaBeHncTBa B reoMeTrpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOH, TeopeMa O OonblieM yriae M OOJBLIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I' eomeTpuueckoe mecTo Touek. buccekrpuca yriia u CepequHHbBIN MEPIIEHANKYIISIP
K OTPE3KY KaK TEOMETPUYECKHE MECTA TOUEK.

OKpy»XHOCTb M KpYT, XOpAa W JUaMeTp, UX CBOWCTBA. B3auMHOe pacmnosiokeHue
OKpPYXHOCTH U mpsaMoi. KacarempHas M cekymas K OKpYKHOCTH. OKpyXHOCTbH,
BIIMCaHHAas B yroJy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yereipéxyronpauku. IlapajuiesorpamMm, €ro Ipu3HakKd W CBoOMCTBAa. YacTHble
CIydau TMapajuieiorpaMMOB  (TIPSMOYTOJNBHUK, pOMO, KBaApar), WX TMPU3HAKUA H
cBoiicTBa. Tpanerus, paBHOOOKasi Tpamnelus, e€ CBOMCTBa U mpu3Haku. [IpsMoyroibHas
Tpaneuus.

Meton ynBoenuss Meauanbl. lleHTpanbHas cummerpusa. Teopema @aneca u
TeopeMa O NPONOPLMOHAIIBHBIX OTPE3KAX.

CpenHue JTMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[Togo6ue TpeyronpHukoB, Kodhdumument mnogobus. I[lpusHakum mogoOus
TPEYroJbHUKOB. [IprMeHeHne moqo0ust mpy peleHny MPaKTUYECKUX 3a/1ad.

CpoiicTBa Tmuiomanei reomeTpudeckux ¢uryp. DopMynbl IS IUIONIAIA
TPEYroJIbHUKA, MapajiegorpamMmma, pomda u Tpaneuuu. OTHOLIEHHE IUIOIIAAEH
moJ00HBIX GUTyp.
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Brpruncienne momane TpPEyrojJbHUKOB M MHOTOYTOJBHMKOB Ha KIIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHIE€HC OCTpPOro yrjla MpPSMOYTOJbHOTO TPEYroJbHUKA.
OcCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. TpUroHOMEeTpruYecKue (PyHKIHUU YTIIOB B
30°,45° u 60°.

BrnucanHble U LEHTpalbHBIE YIJIbI, YIOJ MEXJY KacaTeJbHOW M XOpPAOW. YTJIbI
MEXIy XOpAaMd M CEKyUIMMU. BrucaHHble W ONHMCAHHBIE YETHIPEXYTOJbHUKH.
B3anMHOe pacnonokenne nByX OKpykHocTedl. Kacanume okpyxkHocTen. OOrmue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanredc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. POPMYJIIbI IPUBECHUS.

Pemienne TtpeyronpHukoB. Teopema KOCHHYCOB U TeOopeMa CHHYCOB. PelieHue
MPAKTUYECKUX 33/1a4 C UCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogaodus. [logo6ue COOTBETCTBEHHBIX DJIEMEHTOB.

TeopemMa O NMpPOU3BENEHUH OTPE3KOB XOPA, TEOPEMBI O MNPOU3BEACHUM OTPE3KOB
CEKYIIUX, TEOpeMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAyib) BEKTOpPA, COHAIMPABICHHBIE BEKTOPbI, IPOTUBOMOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalyu
HaJl BEKTOpamu. Pa3ioxeHue BeEKTOpa MO [JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunater BekTopa. CKalsipHOE€ NPOW3BEICHUE BEKTOPOB, IPUMEHEHUE IS
HaxO0JIeHUS JJIMH U YTJIOB.

JlekapTOBbl KOOpJMHATHI HA IUIOCKOCTU. YPAaBHEHHUs IPAMOM U OKPYKHOCTH B
KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEHW U MOpsIMbIX. MeToj KOOpAWHAT U €ro
MIPUMEHEHUE.

[IpaBunbHble MHOrOyronpHukH. J[inHa OKpyxHOCTH. ' pagycHas W paauaHHas
Mepa yriia, BBIYMCIEHUE JITTMH AYT OKpYyKHOCTEH. [1nomanp kpyra, ceKTopa, CErMeHTa.

JIBOKEeHUST TUUIOCKOCTM W BHYTPEHHHE CHUMMETpuu Guryp (dJIeMEHTapHBIC
npencrasiienus). [lapamnensublii nepenoc. [ToBopor.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHHUS MPOTPaMMbl Y4EeOHOTO Kypca K KOHILY
o0yueHust B 7 Kjacce:

Pacrio3naBaTh u3yd€HHbIE T€OMETpUYECKHE (UTYpBI, ONPEAEsATh UX B3aWMHOE
pacnojoxeHue, Hu300pakaTb TreoOMeTpUYeckrue (GUTYphl, BBIIOJHATh YEPTEXKH IO
YCIOBHUIO 3a7adyu. M3MepsATs JIMHEWHBIE W YIJIOBbIE BEIWYMHBIL. Pemare 3amadn Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyr0 OIICHKY JIMHEWHBIX M YTJIOBBIX BEIUYHMH MPEIMETOB B PEAIbHOM
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KU3HU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3smepbl 3TUX OOBEKTOB IO
MOPSAKY BEJINYNHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

ITonp30BaThCA MPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BaTh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEUICHUH 3a/a4.

[IpoBoauTE JIOTMYECKME PACCYXKIACHUS C MCIIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonmp3oBaTbCs  NpU3HAKaMM  PAaBEHCTBA  MPSIMOYIOJIBHBIX — TPEYIrOJIbHUKOB,
CBOWCTBOM MEJHAHbI, IPOBEIAEHHON K TMIIOTEHY3€ IPSIMOYTOJbHOIO TPEYrOJIbHUKA, B
pELICHUU FeOMETPUUECKUX 3a/1a4.

OnpenensaTh MapamielbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yer ¢
HAMHU cekymas. OnpeaensaTs NapajuleIbHOCTh NPSAMBIX C IIOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOUYEK IPYTrOU MPSMOHU.

Pemate 3a1aum Ha KjeT4aTol Oymare.

[IpoBOINTH BBIUMCIEHUS U HAXOJIUTh YMCIOBBIE M OYKBEHHBIE 3HAUYCHHUS YIJIOB B
F€OMETPUYECKUX 3a7adaXx C MCIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX IMpPU [EPECEYECHUU JBYX
[apajuleNIbHBIX NPSAMBIX CeKyllel. Pemars INpakTuyeckue 3agayvd Ha HaxOXKIACHUE
YTJI0B.

Brnanerp nNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPENEIAThH
OMCCEKTpPHUCY YIJIa M CEpPEAUHHBIA MEPHEeHIUKYISP K OTPE3Ky KaK TI'€OMETPUYECKUE
MecTa TOYEK.

@opMyIMpOBaTh ONPEACIECHUS OKPY)KHOCTM M Kpyra, XOpAbl W JUaMeTpa
OKPYKHOCTH, IOJIb30BATbCA KX CBOWCTBAMHU. YMETh IPUMEHATH 3TU CBOMCTBA IIPU
pelIeHnn 3aaa4.

Brnaners mNOHATHEM ONMCAaHHOW OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETh
Haxonuth €€ ueHtp. llomb3oBaThcsi (akTamMM O TOM, 4YTO OHCCEKTPUCHI YIJIOB
TPEYTrOJbHHUKA IIEPECEKAOTC B OJAHOW TOYKE, M O TOM, YTO CEpEAUHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners moHsATMEM KacaTeNbHOW K OKPYKHOCTH, IIOJB30BaThCA TEOPEMOM O
MIEPIICHIUKYJISIPHOCTH KacaTeJIbHOW U paguyca, IpOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaThCAd MPOCTEUIIMMU TEOMETPUYECKMMHU HEPABEHCTBAMM, NMOHUMATh HX
MPAKTAYECKUN CMBICI.

[IpoBOOUTE OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHUS C IOMOIIBIO LUPKYJIS H
JIMHEWKH.

[IpenmeTHble pE3yabTaThl OCBOCHHS MPOrpPaMMbl Yy4eOHOrO Kypca K KOHILY
oOyueHus B 8 Kiacce:

Pacnio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MOJIb30BaTHCA
MX CBOMCTBAaMU IPH PELIEHUH T€OMETPUUECKUX 3a1a4.
[IpuMeHATh CBOMCTBA TOYKM NIEPECEUCHUs MEUaH TPEyroibHUKa (LIEHTpa Macc) B
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pEeLIeHUH 3a/a4.

Brnaners moHsTHEM CpelHEW JTUHUM TPEYTrOoJbHUKA W Tpaneluuu, MPUMEHSITh HX
CBONMCTBA IPU DPEIIEHUM reoMeTpuueckux 3aznad. Ilomp3oBaTeca Teopemon daneca u
TEOPEMO O MPONMOPLUUOHATBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUs MPAKTUIECKUX
3ajay.

[IpuMeHATh TpU3HAKK MOAOOUS TPEYrOJILHUKOB B PEIICHUU T€OMETPUYECKUX
3ajay.

[Tonb3oBatbes  Teopemoit  [ludaropa nans  pemieHuss TreOMETPUUECKUX |
npakTuyeckux 3anad. CTpouTh MaTEMaTHYECKYI0 MOJENb B MPaKTUYECKUX 3a/layax,
CaMOCTOSATEIIbHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JTMHBI.

BrageTs NOHATUSAMU CHHYCA, KOCUHYCA U TAHTE€HCA OCTPOTO yria IpsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCS ATUMU TOHATUAMU JJI PELICHUS IPAKTUYECKUX 3a]1a4.

Beruucnars (pa3iuuHbIMH - CIOCO0aMM) TIONIAAb TPEYrOJIbHUKA W IUIOIIAAU
MHOTOYTOJIbHBIX (Puryp (mosib3ysich, rie HEOOXOIUMO, KaJIbKyJISITOpoM). [IpuMeHsTh
MOJIyYeHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

Bianets MOHATUSIMU BOMCAHHOTO W LIECHTPAJIBHOTO YTiIa, UCHOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yTjaX, YIJIaxX MEXIY XOpAaMH (CEeKYIIMMH) U YIjie MEXAy KacaTeJIbHOU U
XOpAOH IPU PEIICHUU T€OMETPUUYECKUX 3aay.

Brnanerp mMOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PELICHUHN 3a]a4.

[IpuMeHsATh NOJy4eHHBIE 3HAHUS Ha MIPAKTHKE - CTPOUTh MATEMATUYECKUE MOJEITN
UIsE  3a]ad  peaJIbHOM JKWU3HM M TPOBOJUTH COOTBETCTBYIOUIME BBIYMCICHHS C
MpUMEHEHUEM TOJ00MsI U  TPUTOHOMETPUU  (MOJB3YSCh, T[I€  HEOOXOIUMO,
KaJIBKYJISITOPOM).

[IpeameTHBIC pPE3yNBTaTBl OCBOCHHS MPOTPaMMbI Y4eOHOTO Kypca K KOHILY
oOyuenus B 9 kiacce:

3HaTh TPUTOHOMETPHUUECKUE (YHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
pPa3UYHBIC DJIEMEHTHI TPSIMOYTOJBHOTO TPEYTOJIbHUKA («pEelIeHUuEe MPSIMOYTOJIbHBIX
TPEYTrOJbHUKOB»). HaxoauTe (C MOMOUIBIO KAJIBKYJISTOpA) MJIWHBI WU YIJIBL IS
HETAOJIMYHBIX 3HAUCHHM.

[Tonp3oBaThes (opMynamMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXIECTBOM  JUIS  HAXOXACHUS COOTHONICHUH MEXKIy TPHUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcronp30BaTh TEOPEMbI CHHYCOB M KOCHUHYCOB JUIS HAaXOXKICHHS Pa3IMIHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJbLHUKOBY), MPUMEHSATh UX MPH PEIICHUH
TCOMETPUYCCKUX 3aJ1ad.

Brnagets moHATHAMEH TIpeoOpa3oBaHUs IMOJ00MS, COOTBETCTBEHHBIX JJICMECHTOB
noo0HbIX ¢uryp. Ilomp30BaThCcsi CBOMCTBAMU TOMOOMS MPOU3BOJBHBIX (DUTYD, YMEThH
BBIYUCIIATh JUIMHBI W HAXOAUTh YTkl y Tomo0HBIX (uryp. IlpumensTs cBoiicTBa
Mo00usl B MPAKTHYECKUX 3a7avax. YMETh MPUBOAWTH MPUMEPHI MOM00HBIX (UTYp B
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OKPYXKaIOILEM MHUpE.

ITonb30BaTbCsd TeEOpeMamMu O IPOM3BENCHHH OTPE3KOB XOpH, O IPOU3BEICHHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaTbCa BEKTOpaMH, MOHUMATh UX TEOMETPUUYECKUI U (PU3NUECKUN CMBICT,
NPUMEHATh WX B PEIICHUH TEeOMETPHUYECKHX M (usmueckux 3amad. lIpuMeHsATH
CKJISIPHOE NMPOU3BE/IEHUE BEKTOPOB JJISI HAXOKICHUS JUIMH U YIJIOB.

ITonb30BaTbCsd METONOM KOOpPJAMHAT HA IUIOCKOCTH, INPHUMEHSTh €r0 B PEIICHHUH
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a7ad.

BiiageTs NOHATUAMU IPABWIBHOTO MHOIOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI
IOYTY OKPY>KHOCTH M PaJMaHHOW MEpBI YIJIa, YMETh BBIYHCIATH IUIOLIAAb KPyra M €ro
yacteil. [IpuMeHsTh OJayYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM LEHTpbI) CUMMETpUU (QUTYp, TNPUMEHATH JBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHATh NOJy4YEHHBIE 3HAHMS HA MPAKTUKE - CTPOUTh MAaTEMATUYECKUE MOJEIH
UIsL  3a]ad  pEeaJIbHOM KU3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHHS C
MpUMEHEHUEM TMOoA0OUS M TPUTOHOMETPUYECKUX (YHKUMA (MMOJB3YSCh, T
HE00XO0IUMO, KaJIbKYJISATOPOM).

73



denepanpHas padouast mporpamma | Maremaruka. 5-9 kinaccel (0a30BbIH YPOBEHbB)

TEMATHUYECKOE
INJIAHUPOBAHMUME 7 KJIACC
KonnuyecTB
HaumenoBanue pasaenal, OcHoBHOE OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4AI0IIUXCSI
(TemMbl) Kypca 4acoB cojepKkaHue
. [Ipocreiimme @opMyJIMPOBATH OCHOBHBIE ITOHATHS U ONPEACTCHUA.

[Ipocreiimmne 14 F€OMETPUUECKHUE Pacno3naBaTh n3yueHHbBIC T€OMETPUICCKHIE (PUTYPHI,

reoMeTpuyecKue Gpurypoi OOBEKTHI. ONPEJIEIATh UX B3aMMHOE PACIIOIOKEHHUE, BBIITOIHATE

ux cBoiictBa. U3mepenue MHOroyTroJIbHUK, YEepTEK MO YCIOBUIO 3aJa4H.

reoMeTpU4eCKUX BeJTMYUH JJIOMaHasl. HpOBOI[I/ITI) HpOCTeI?'IHIPIe IHOCTPOCHU:A C ITIOMOIIBIO TUPKYJIA
CwmexHbie U Y JIMHEHKM.
BEPTUKAIHHBIC YTIBL. H3mepsaTs TUHEWHBIE U YTIJI0BbIE BEIMYMHBI T€OMETPUYECCKUX
Pa6ora U TIPAKTHYECKUX OOBEKTOB.
C MPOCTEUILTUMU OrnpenensiTh «Ha IJ1a3» pa3Mepbl pealbHbIX 00BEKTOB,
yepTeKAMU. IIPOBOJIUTH TPYOYIO OIICHKY MX pa3MEpPOB.
N3mepenue nmuHerHbx | Pemrats 3aa4n HAa BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH
Y YTJIOBBIX BEJIUYUH, YIJIOB.
BBIUMCJICHUE OTPE3KOB | Pemarh 3agaun Ha B3aMMHOE PaCIOJIOKEHUE

reOMeTpUYECKUX (Uryp.
TpeyrojbHUKH 22 [TonsTHE O paBHBIX Pacmio3naBaTh mapbl paBHBIX TPEYTOJILHHKOB Ha TOTOBBIX

TPCYTOJIbHUKAX U

yepTexkax (C yka3aHHeM IMPU3HAKOB).
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denepanpHas pabouast mporpamma | Maremaruka. 5-9 kinaccel (0a30BbIH ypPOBEHbD)

MIEPBUYHBIC
MpeACTaBICHUS

0 paBHBIX (hHUTYypax.
Tpu npuszHaka
paBEHCTBA
TPEYrOJbHUKOB.
[Ipu3zHaku paBeHCTBA
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIUAHbBI
MPSIMOYTOJILHOTO
TPEYroJIbHUKA,
MNPOBEACHHOM

K TUIIOTEHY3E.
PaBHOOEnpeHHBIC 1

PaBHOCTOPOHHHE
TPEYTOJbHUKH.

BeiBouTh ciieAcTBUS (PaBEHCTB COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
@opMyIMpPOBATH ONPEACIEHHUS: OCTPOYTOJIBHOTO,
TYMOYTOJIBHOTO, MPSIMOYTOJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJbHUKA; CEPEAMHHOTO MEPICHINKYIISpa
OTpPE3Ka; NEPUMETPA TPEYTOJIbHUKA.

dopMyIUpPOBATH CBOMCTBA M IIPU3HAKH PAaBHOOEIPEHHOTO
TPEYTOJbHUKA.

CTpouTh YEpPTEkKH, PELIATh 3aJ]a4H C ITOMOIIBIO
HaXOXKJICHUS PABHBIX TPEYTOJIbHUKOB.

[IpuMeHATH MPU3HAKK PABEHCTBA MPSAMOYTOJIBHBIX
TPEYTOJbHUKOB B 3ajJla4ax.

Hcnonws3oBaTh MU(GPOBBIE PECYPCHI T UCCICI0BAHUS
CBOWCTB M3y4aeMbIX (DUTYD.

3HAKOMUTHCS C UICTOPHUEH Pa3BUTHS TEOMETPUH
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denepanpHas padouast mporpamma | Maremaruka. 5-9 kinaccel (0a30BbIH YPOBEHbB)

[TapaJiesbHbIC IPSIMBIE, 14 [TapannensHbie npsimeie, POPMYIHPOBATH NOHIATUE NAPATUICIIBHBIX IPSIMBIX, HAXOIUTh
CyMMa yIJIOB UX CBOMCTBA. Hakpect | mpakTU4ecKHe MPUMEPBI.
TPEYroJbHUKA Jexanue, N3y4ath cBOMCTBA YIJIOB, 0OPa30BaHHBIX IIPU [IEPECEUECHUU
COOTBETCTBEHHBIE U napaJIeNbHBIX OPSMBIX cexyuieil. [IpoBoauTs 1oKa3aTenbCTBa
OJIHOCTOPOHHUE YIUIBI, | NApaJIEIBHOCTU JBYX MPSAMBIX C IOMOILIBIO YIJIOB,
oOpa3oBaHHbIE TIPU 00pa30BaHHBIX [P MEPECCUECHNUN ITUX HPAMBIX TPEThEU
IIEpPECECUYCHUHU IIPSIMOM.
[1apajuIeIIbHBIX IIPAMBIX | BBIUMCIATE CYMMY YIVIOB TPEYTI'OJBHUKA U MHOTOYT'OJIbHUKA.
cexyuiei). [Ipu3znax Haxonuth ynucnoBble 1 OyKBEHHbIE 3HAYEHUS YTJIOB B
MapaJuIeIbHOCTH r€OMETPUYECKHX 3a4a4aX C UCIIOJIb30BAHUEM TEOPEM O CyMME
MPSIMBIX Yepe3 YTJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA. 3HAKOMHUTHCS C
PABEHCTBO PAaCCTOSTHUNA | MCTOPUEU Pa3BUTHS T€OMETPHUH
OT TOYEK OJTHOM MPSAMOU
JI0 BTOPOU MPSMOM.
Cymma yrioB
TPEYrOJIbHUKA.
Bueunue yriibl
TPEYTrOJbHUKA
14

OxpyxHOCTb U Kpyr. I'
eoMeTpHYecKHe
MOCTPOECHMS

OKpyX HOCTb, XOpJia U
JTHaMETP UX CBOMCTRA.
KacarenpHas
OKPYXHOCTH.
OKpy>XHOCTB,
BIIMICAHHAS B YTOJI.

@opMyIIMpOBATh ONPENEICHUS: OKPYKHOCTH, XOPABI,
IMaMeTpa U KacaTeJIbHOM K OKPYKHOCTH. M3ydath ux
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEKH.

HccnenoBaTh, B TOM YKCIIE UCIIONB3YS HU(POBBIE PECYPCHI:
OKPY’KHOCTb, BIIMCAHHYIO B yTOJI; LEHTP OKPYKHOCTH,
BIIMCAaHHOM B yIOJI; PABEHCTBO OTPE3KOB
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KacaTeJIbHBIX.
Hcnons3zoBats meron I MT miist qoka3aTenbCTBa TEOPEM O
Housitie 0 I'MT, nepeceyeHn OUCCEKTPHUC YTIIOB TPEYTOJIbHUKA U CePEIUHHBIX
IIPUMCHCHUEC B 3a/1a4aX. | pepneHAUKYIApPOB K CTOPOHAM TPEYTOJIbHUKA C IIOMOIIBIO
buccekrpuca u I'MT.
CepEeMHHBI OBiasieBaTh MOHATUSIMYU BIMCAHHON U OMMCAHHOU
IICPIICHAUKYJIAP KaK OKPY)KHOCTEM TPEYroJbHUKA, HAXOIUTh [IEHTPHI 3TUX
I'COMCTPHUYICCKHUC MCCTa Opr;KHOCTeI‘/'L
To4eK. OKpYKHOCTB, Pemats 0CHOBHBIE 3371a4M HA TOCTPOECHUE: YTiIa, PABHOTO
OIIMCaHHasA OKOJIO JTAaHHOMY; CEpEIUHHOIO MEPIEHAUKYIISIPA TaHHOT'O OTPE3Ka;
TPEYT'oJIbHUKA. IPSAMOU, TPOXOIALIEN YEPE3 JaHHYIO TOUKY U
OKpyKHOCTb, NEPHEHIUKYIIPHON JaHHOU NPSMOM; OMCCEKTPUCHI TAHHOTO
BIIMCaHHAA B yrja; TPEYroJIbHUKOB 0 PAa3JIMYHBIM 3JIEMEHTaM.
TPCYTOJIBHHUK. 3HAKOMHTBCS C UCTOPUEN PA3BUTHUS TEOMETPUHN

[Ipocreimue 3anaun
Ha ITOCTPOCHUE

[loBTOpeHue, 00001ICeHUE 4 IToBTOpEeHue n Pemars 3a1aum Ha MOBTOpPEHME, MIUTKOCTPUPYIOLIUE CBSI3H
3HAHMI 000011IEHrE OCHOBHBIX | MEXAY Pa3IuYHBIMU YacTSIMHU Kypca

MIOHATUH U METOJI0B
Kypca 7 kinacca

OBIIEE KOJHAYECTBO
YACOB IO 68

TTDNAT'D A MM
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8 KUIACC
HaumenoBanue pasiesa KoJIH4ecTBO OCHOBHOE OcHOBHBIE BU/IBI 1eSITEJIbHOCTH 00y4al0IIUXCH
(TeMBI) Kypca 4acoB cofiepiKaHue

UeThIPEXyroILHUKH 12 N3o06pakaTh 1 HAXOUTH HA YePTEkKaX YETHIPEXYTOIBLHUKHI
Ilapajienorpamm, €ro | pasHpIX BUAOB U UX 31eMeHTH. DOPMYIMPOBATH
NPU3HAKU M CBOMCTBA. | onpeseleHHs: IapaileIorpaMMa, IpsIMOyroIbHIKA, poMOa,
HacTHele cityyan KBaJIpara, Tpanemuu, paBHOOOKOH Tpamneiumu,
11apauIeJIorpaMMoOB IPSMOYTOJIBHOW TpAaNCLNH.
(IpSIMOYTOJIBHUK, Jloka3bIBaTh W UCIOJIB30BATh MPHU PEIICHUN 3a]1a4 PU3HAKA
poMO, kBaapar), HX U CBOICTBA: MapajuienorpaMmma, npsMoyroibHUKa, poMoa,
TNIPU3HAKH U CBOHCTBA. | gpagpara, TPANCLHH, PABHOGOKOH TPAIeLHH,
Tpamnenust. PaBHoOOKast MPSMOYTOJBHOW TPANELIHUH.
1 IPpAMOYTOJIbHaA [IpuMeHSITE METONT YIBOCHUS MEAUAHBI TPEYTOJIbHUKA.
Tpancuuu. Hcnonb3oBaTh HUPPOBBIE pECYPCHI I UCCIICTOBAHUS
Metox ynBoeHus CBOMCTB M3y4aeMbIX (HUryp.
MCHaHBI. 3HAKOMHTBCSL C UICTOPUEN PA3BUTHUSI TEOMETPUUN
LlenTpanbuas
CUMMETPHUS

15

Teopema @aneca u Teopema
0 IPONOPIUOHATBHBIX
O0Tpe3Kax, MOJ00HbBIC
TPEYTOJbHUKHU

Teopema daneca u
Teopema

0 TIPOTHOPIIMOHATBHBIX
OTpe3Kax.

Cpennsig TuHUsA
TPEyroJbHHUKA.

[IpoBOAUTE MOCTPOEHHUS € TOMOIIBIO LIUPKYJIS U JIMHENKH C
UCIoiab30Banue Teopemsl daseca U TEOPEMBI O
MIPONOPUMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

[IpoBOIUTE OKA3aTENBCTBO TOTO, YTO MEAUAHBI
TPEYTOJbHUKA NIEPECEKAIOTCS B OTHOW TOYKE, U HAXOAUTH
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Tpanenus, e€ cpennss
JUHUSL.
[IponopunonanbHbIE
OTPE3KH.

Llentp macc B
TPEYTOJIbHUKE.
[Tono6ubIe
TPEYroJbHUKHU. Tpu
npU3HaKa nogoous
TPEYTOJIbHUKOB.
[Ipumenenue nogoous
MIPU pELIEHUN
NPAKTUYECKUX 3a]1a4

CBsA3b C HCHTPOM MaCC, HAXOANTb OTHOHICHHUC, B KOTOPOM
MCAHAaHbl ACIATCA TOYKOM UX ICPpECCUCHUS.

HaXO,Z[I/ITL HO,Z[O6HI)I€ TPCYT'OJIbHUKHN HA IT'OTOBBIX YCPTCIKaAX C
YKa3aHHUCM COOTBCTCTBYIOIIUX ITPU3HAKOB HO,ZIO6I/I$I. Pematsp

3aJ1a4M Ha 0JI0OHBIE TPEYTOJBbHUKHU C TIOMOIIIBIO
CaMOCTOSTEIIBHOTO ITIOCTPOEHUS YEPTEKEN U HAXOKIACHUS
OJJOOHBIX TPEYTOJIbHUKOB.

IIpoBOIUTE OKA3aTEIBCTBA C UCIIOJIB30BAHUEM IIPU3HAKOB
noxoous.

Jloka3bIBaTh TpU MpU3HAKA MTOA0OUS TPEYTOJbHUKOB.
[IprMeHATh MOTyYEeHHBIE 3HAHUS IPU PEILICHUH
r€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.

3HAKOMHTBCS C UCTOPUEN PA3BUTHUS TEOMETPUHN

Ilaomann. Haxoxkaenue

IUIOIA/Iel TPEYTr0JIbHUKOB
U MHOTOYTOJILHBIX (pUryp.

IL10o1maay mogo0HLIX
¢uryp

14

CBoiicTBa IUIOMIAIEH
reOMETPUYECKUX
uryp.

DopmyJIbl

JUTSL TIIOIIAN
TPEYroJIbHUKA,
napajeaorpamma,
Tparneiuu.
Brruucnenue
IJIOIAAEN CIIOKHBIX

dburyp.

OBnazeBaTh NEPBUYHBIMU MPEICTABICHUSIMU 00 001IeiH
TEOPUH IJI0IAU (MepPbI), POPMYIHPOBATH CBOMCTBA
IUIOLIAAM, BBICHITH UX HATJISIIHBIA CMBICIL.

BoiBoguTh (hopMyIIbI MIJI0IIAIM TapaJlJIeorpaMmma,
TPEYroJIbHUKA, TPareuuu U3 GopMyJibl TUIOLIAAH
NpsSIMOYTOJIbHUKA (KBajpaTa).

BoiBoguTh (hOpMYIIBI MJIOIIAIU BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 TUArOHAIU U YToJl MKy HUMH.
Haxonuts nnomanu ¢puryp, n300pa’k€HHBIX Ha KJIETYATOU
Oymare, UCIIOJIb30BaTh pa30oreHne PUTYPhl HA YACTH U
JOCTpavBaHUE.
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[Tnomanu ¢puryp Ha
KJIeTUaTon Oymare.
ITnomagu mogoOHBIX
duryp.

3agaun

C IPaKTHYECCKUM
COJIep)KaHHEM.
Pemenue 3amau ¢
ITOMOIIILI0 METO/1a
BCIIOMOTaTEIbHOM
TIJIOIIA TN

Pa30Oupath npumepbl HCTIONb30BAHMS BCTIOMOTATEIbHOMN
IUIOIIAIN ISl PEIIEHUSI TEOMETPUYECKHX 3a1ad.

Haxoaute mnomaau nogo0HIX Guryp.

BoruncnsaTh 1omaay pa3indHblX MHOTOYTOJIBHBIX (QUTYD.
Pemrars 3a1aum Ha 110116 € MPAKTUYECKUM COJIEPKAHUEM

Teopema IIudgaropa u

HAYAJIa TPUTOHOMETPUH

10

Teopema [udaropa, u
€€ IPUMECHEHME.
Onpenenenue
TPUTOHOMETPUUECKHIX
GbyHKIUNA OCTPOTO yriia
PSIMOYTOJIEHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHUCCKHEC
COOTHOIIICHHUS B
IPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoOBHOE
TPUTOHOMETPHUECKOE
TOKJIECTBO

Hoka3zbiBath Teopemy [ludaropa, ncrnonb3zoBate €€

B IPAKTUYECKUX BBIYUCIICHUSAX.

@opMynHpPOBATh ONPEETECHUS TPUTOHOMETPUYECKHUX
(GYHKUHNA OCTPOro yriia, NpOBEPATh UX KOPPEKTHOCTb.
BBIBOIUTH TPUTOHOMETPUYECKHE COOTHOLIEHUS B
OPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
NPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yriiamMu B 45° u 45°; 30° u
60°.

Hcnons3oBatk popmysibl MpUBENCHUSI © OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKICHUS
COOTHOIICHHUI MEX]ly TPUTOHOMETPUUECKUMU (DYHKIUSIMU
Pa3IMYHBIX OCTPBIX YTIIOB.

[IpuMeHATH Moy4YeHHbIE 3HAHUS U YMEHHUSI IPU PEILIEHUH
NPaKTUYECKUX 3a]a4.

3HAKOMUTBCS C UCTOPUEN PA3BUTHSI T€OMETPHUH
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Bnucannbie u

ONMUCAHHBbIE

YeThIPEeXyroJbHUKH.
KacareibHble K
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OKPYKHOCTEH
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Bnucannsie n
LHEHTPAIbHBIE YTJIbI,
YTOJI MEXITY
KacaTeJIbHON 1
XOPAOH.

Yrae1 Mexay
XOpAaMu U
CEKYIIUMH.
Bnucannsie u
ONMCaHHBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOICTBA.
[Ipumenenue 3Tux
CBOMCTB

MIPY PELICHUU
F€OMETPUYECKHUX
3ajJad.

B3aumuoe
pacmnoJIOKEHUE JBYX

OKPYXXHOCTEH, 0011I1e

KacaTeJIbHBIE.
Kacanue
OKPYXKHOCTEH

®opMyIUpOBaTh OCHOBHBIE ONPEEIICHNUS, CBI3aHHBIE C
yIJ1aMH B KpyTe (BIUMCAHHBIN yTroJl, IEHTPAJIbHBII yIrom).
HaxonuTth BIMCaHHbIE YTIIbl, ONUPAKOUIUECS HA OJHY JYTY,
BBIYHCIIATH YTJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBHOM YIJIE.

HccnenoBath, B TOM YUCIIE € MOMOIIBIO TU(POBBIX
pECypCOB, BIIUCAHHBIE U OMKUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJIMTH X CBOMCTBA U IPU3HAKH.

Hcrnons30BaTh 3TH CBOMCTBA U MPU3HAKU IIPU PELLIEHUN
3a1a4y
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I[loBTOpEeHMe, 00001IEHNE 4 Pemats 3a1a4n Ha IOBTOPEHUE, WILTFOCTPUPYIOIIUE CBA3U
3HAHUHA IloBTOpEeHHE OCHOBHBIX MEXy pa3JInYHBIMU YacTAMHU Kypca
TMOHATHUU U METOJI0B
KYpCOB 7 U 8 KJIaCCOB,
00001IeHIE 3HAHMI
OBIIEE KOJIMYECTBO
YACOB I10 68
MNPOI'PAMME
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9 KUIIACC
OcHoBHBIE BHABI AeITEJILHOCTH 00YYAIOIIUXCSH
HamnmvenoBanue paziena [KOTHIECTBO OcHoBHoe y
(TembI) Kypca 4acoB co/iep:KaHue
Tpuronomerpus. 16
Tp p Onpenenenue DopMyIHpPOBATH ONPEIETCHUSI TPUTOHOMETPUYECKHUX
eopeMbl KOCHHYCOB H .
p y TPUTOHOMETPUYECKUX | (DYHKIIUH TYIBIX U NMPSMBIX yTJIOB.
cuHycoB. Pemnenue . o
dbynkiuit yriaos ot 0 BbiBoAUTH TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB (C
TPEYroJibLHUKOB o N
1o 180°. @opmybl pagnycoM OMMCaHHOW OKPY>KHOCTH).
MIPUBEICHUSI. BriBouTh (hOpMyIIBI 17151 BEIUUCIECHUS TUIOMIAIEH C
Teopema KOCHHYCOB, UCIIOJIb30BAaHUEM TEOpeM TpUroHomeTpuu (hopmyna
TEOpEMa CUHYCOB. IJIOIIA/IA TPEYTOJbHHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKTY
Pemenue HUMH, (opMyJIa MIOMIAAA YETHIPEXYTOJIbHUKA YEPE3 €ro
TPEYTOJIbHUKOB. JMArOHajiv ¥ YroJl MeXIy HUMH).
[IpakTueckoe Pemate TpeyroyibHUKY.
IPUMEHEHUE Pemiate mpakTuyeckue 3a1auu, CBOASAIIMECS K HAXOXKICHUIO
JIOKa3aHHBIX TEOPEM Pa3IMYHBIX JIIEMEHTOB TPEYrOJIbHUKA
10
Hpeoﬁﬁpasg/llsanne [TonsTne OcBauBaTh NoHsTHE Npeodpa3oBaHus noaoous. MccnenoBath
n usi. MeTpuyecku N
0o crpuieckue 0 npeoOpa3oBaHUU OTHOIIICHUE JIMHEHHBIX 3JIEMEHTOB (UTYp MPHU
COOTHOIIIEHNSI B
noao0us. npeoOpa3zoBaHUM MO00USI.
OKPYKHOCTH .
CoOOTBETCTBEHHBIEC Haxoautek nmpuMepsl mogo0us B OKpysKaromien
AJIEMEHTHI TOAOOHBIX | JEHCTBUTEIHHOCTH.
dburyp. BrIBoAUTH METpUYECKHE COOTHOUIEHUS MEXIY OTpe3KaMu
Teopema o XOp/I, CEKYIIUX U KacaTeIbHbIX C UCIOJIb30BAHUEM
POU3BEICHUU BIIMCAHHBIX YTJIOB U TTOJ00HBIX TPEYTOJBLHUKOB.
OTPE3KOB XOpA, Pemats reoMeTpruueckue 3a1aud U 3aa4l U3 peaabHON
Teopema KU3HH C UCTIOIH30BaHUEM MOJO0HBIX TPEYTOJILHUKOB
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0 TIPOU3BEJCHUM
OTPE3KOB CEKYIIHUX,
TeopemMa o KBajapare
KacaTeJIbHOM.
[IpumeneHnue B
pelieHun

I'COMCTPHUUCCKHUX 3a1a4

BexkTopbl

12

OmnpeneneHue
BEKTOPOB, CIIOKECHUE
Y BBIUUTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOpA
Ha YHUCJIO.
duznuecku u
F€OMETPUYECCKUHN
CMBICJT BEKTOPOB.
Pasnoxxenune BexkTopa
0 BYyM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
MIPOU3BE/ICHUE

Hcnonb30BaTh BEKTOPHI KaK HAIPABICHHBIE OTPE3KH,
UCCJIeI0BATh T€OMETPUUYECKHM (ITepeMeIIeHUE) U
(bU3UIECKH (CHIIa) CMBICITBI BEKTOPOB.

3HaTh ONPEACIICHUSI CYMMBI U PA3HOCTU BEKTOPOB,
YMHOKEHHUS BEKTOpa Ha YUCJIIO, UCCIIEI0BATh
reOMETPUICCKUMN U (PU3UICCKUIN CMBICIIBI ATUX OTIEPALTHil.
Pemrats reomeTpuueckue 3a1auu ¢ UCHOJb30BAHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM
BEKTOpPAM.

Hcnonp30BaTh CKalIsipHOE NPOU3BEICHHE BEKTOPOB,
BBIBOJIUTH €70 OCHOBHBIE CBOMCTRA.

Brruucnars cymmy, pa3HOCTh U CKJISIPHOE MTPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX.

[IpuMeHsTh CKaJsIpHOE MPOU3BEACHUE I HAXOXKICHUS
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MPUMEHEHUE IS
HaXOKJEHUS JUIMH U
yrioB. Pemenue 3anau
C IOMOIIIbIO BEKTOPOB.
[IprmeHenne BEKTOPOB
JUISl peLIeHus 3a1a4
busuku

JlekapTOBBI KOOPAMHATHI
Ha MJIOCKOCTH

JlekapTOBBI
KOOPAMHATHI TOYEK Ha
IIJIOCKOCTU. Y paBHEHUE
PSAMOM. Y paBHEHUE
OKPY’KHOCTH.
Koopannatel Touek
[IEPECEUCHUs
OKPY’KHOCTH U
IPSMOM.

Meron koopauHAT NpH
peleHnn
rEOMETPUYECKHUX
3a/1a4, MPAKTUYECKUX
3aaa4

OcBauBarh NOHATUE MPSAMOYTOJIBHOW CUCTEMbI KOOPJMHAT,
J€KapTOBBIX KOOPAUHAT TOYKH.

BriBoauTh ypaBHEHHE NPSAMON U OKPYKHOCTU. BBIIENnATH
MOJIHBIA KBAJIpaT JUIsl HAXO0KICHUS LIEHTPa U paauyca
OKPY’KHOCTH 110 €€ YPABHEHHUIO.

Pemate 3a1aun Ha HAX0XKAEHUE TOUEK MEPECEUEHHUS] TPSMBIX
Y OKPY>KHOCTEM C MOMOIIBI METOJa KOOPAUHAT.
Hcnonb3oBaTh CBOMCTBA YTI0BOro KOG (HUIIMEHTA MPSIMON
IIPU PELICHUH 3314, JUIs ONPEIEIICHUS] PACIIONOKEHUS
PSIMOM.

[IpuMeHsTh KOOPAUHATHI IPU PEIICHUU T€OMETPUUECKUX U
MPaKTUYECKUX 3a/1a4, JJIsl TOCTPOCHUSI MATEMATHUYECKUX
MOJIEJIeN pealIbHBIX 3a/1a4 («METOJ KOOPIUHATY).
[Tosp30BaTHCS W11 HOCTPOEHUS U UCCIIEIOBAHUN
IU(POBBIMH PECYPCAMH.

3HAKOMHTBCSL C UCTOPUEN PA3BUTHUSI TEOMETPUU
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I[IpaBuibHbIE
MHOI0OyroJibHUuKH. /[inna
OKPYKHOCTH H IIOIIAAb
Kpyra. Boruuciaenue
nJjonaaen

[IpaBunbHBIE
MHOTOYT'OJIbHUKH.
Yucmo n. Jlnuna
OKPY>KHOCTH, 1yTH
OKPY’KHOCTH.
Pagnannas mepa yrna.
[Lnomane kpyra,
CEKTOpa, CErMEHTA

DopMynupOBaTH ONPEAECIEHNE MPABUIBHBIX
MHOTOYTOJIBHUKOB, HAXOJUTh UX 3JIECMEHTHI.

[Tonb30BaTHCS MOHATUEM JIMHBI OKPYKHOCTH, BBEAEHHBIM C
MIOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPENECIIATh
YHUCJIO I, JUTMHY AyTU U PaJuaHHyl0 Mepy yrIia.

[IpoBoaANTH MIEpeX0/ OT paAUaHHOW MEPHI yTiia K TPpayCHOM
U Ha00OpOT.

OnpenensaTh MIOLIAIb KpyTa.

BriBoguTh (hopMyIibl (B rpalyCHOM U paJuaHHON Mepe) i
JUTMH JTyT, TUIOIIAAEH CEKTOPOB U CETMEHTOB. BhIuuciaTh
IoImaau GuUryp, BKIFOYAIOIINX 3JIEMEHTBI OKPY>KHOCTH
(kpyra).

Haxonute mmomaay B 3a1a4ax peaibHOM )KU3HU

JIBUKEHMS TNIOCKOCTH

[lonsiTre 0 ABUKECHUU
IIOCKOCTH.
[TapamienbHbIi
IIEPEHOC, IIOBOPOT
[Ipumenenue

IIPU PEIICHUU 3a]a4

Pa30Oupats npumepsbl, WUTIOCTPUPYIOLINE TTOHATHUS
JIBUKCHUS.

@opMyIMpOBATH ONIPEAEICHUS NTAPAIIIEIBHOTO IIEPEHOCa,
IIOBOPOTAa U OCEBOM CUMMETPUU. BBIBOIUTH NX CBOMCTBA,
HaXOJIWUThb HEIOABUKHBIE TOUKHU.

Haxonuth eHTpBI 1 OCU CUMMETPHI pocTeHIuX huryp.
[IpumeHsTh NapaIeNbHbIN NEPEHOC U CUMMETPUIO IIPU
pEelIeHNN TeOMETPUUECKUX 3a/1a4 (pa30oupaTh NPUMEPHI).
Ncnonb30Bath il MIOCTPOCHUS U UCCIEA0BaHUMN IIU(BPOBbBIE

pecypchl

IloBTOpEeHue, 00001IeHUIE,
CHCTEMATH3AINA 3HAHUM

IToBTOpEHME
OCHOBHBIX MOHATHH U

OnepupoBath NOHATHAMM: (PUTYPa, TOUKA, IPSIMAas,
yroJi, MHOTOyroJIbHMK, paBHOO€IPeHHBbIN U

(v}
MADIITNOCTONNITITIANN
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METO0B KypcoB 7-9
KJIacCOB, 0000IIIeHNE
U CUCTEMAaTH3aIus
3HAHUU.
[Ipocrenimmue
r€OMETPUYECKUE
(bHUTYpHI U UX
cBoricTBa. Mzmepenue
F€OMETPUYECKUX
BEJIMYKH.
TpeyrojabHUKMU.
[TapannenbHbie U
MEPICHAUKYJISIPHbBIC
MpsIMBIE.
OKpYy>XHOCTb U KPYT.
I eomeTpuueckue
IIOCTPOCHUS. YTJIbI

B OKPYHOCTH.
Brincanneie u
OIMCAHHbIE

TPEYroJibHUKH, NPSIMOYT0JIbHBINA TPEYroJbHUK, MeINAHA,
OucceKkTpuca U BbICOTa TPEYroJIbHUKA, MapaljieJorpaMm,
pOMO, IPSIMOYTOJIBHUK, KBaJIpaT, Tpanelus; OKPY>KHOCTb,
KacaTeIbHasl, paBEHCTBO U ITo0o0ue Guryp,
TPEYTOJIBLHUKOB; MapaUIeIbHOCTh U IEPIEHIUKYISIPHOCTD
IPSMBIX, YTOJI MEXY TIPSIMBIMUA, CHMMETPHUST OTHOCUTEIHHO
TOYKH U TIPSIMOM; JUTMHA, PacCTOsIHKE, BEJIMYMHA YIJIa,
TJI0IA]b, TIEPUMETP.

Hcnonb3oBath GopMyIIbl: IEpUMeETpa U TUIOMIAIN
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M TUIOIIAN KpyTa,
00bEMa IPAMOYTOILHOTO MapajljIeeuIea.

OnepupoBaTh NOHATUSIMU: TPSIMOYTOJIbHASI CUCTEMA
KOOPJHUHAT, BEKTOP; UCIIOJIb30BaTh ATH IMOHITHS JIJIS
MPE/ICTaBICHUS JaHHBIX U PELICHUS 3a7a4, B TOM YHCIIC

U3 JIPyTUX YYCOHBIX MTPEIMETOB.

Pemate 3a1aun Ha MOBTOPEHUE OCHOBHBIX ITOHSTHH,
WJUTIOCTPAIMIO CBS3EH MEXKTY Pa3IMYHBIMU YacTsIMU Kypca.
BriOupath MeTOI 715 pEIICHUS 3a/1a4uH.
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denepanpHas padouast mporpamma | Maremaruka. 5-9 kinaccel (0a30BbIH YPOBEHbB)

Y ONIMCaHHbIC
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa u
Hayasia
TPUTOHOMETPHH.
Pentenue o0Ommx
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms

IUIOCKOCTH. J[BUKEHUA.
[Tonobue. CummeTpus.

IInomans.
Brruucnenue
romanen. [nomann
MoTI00HBIX GUTYP.

JlexapToBbI
KOOpJIMHATHI Ha
MJIOCKOCTH.
Bekropsl Ha
MIJIOCKOCTH

OBIHIEE KOJINUYECTBO

YACOB IO 68

IPOTCPAMME
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(POBOM MHUPEe BEPOSITHOCTHh M CTATHCTHKA NMPUOOPETAIOT
BCcé OOJBIIYI0 3HAYMMOCTD, KaK C TOYKH 3PCHUS MPAKTHYCCKUX MPUIIOKCHUMA, TaK U UX
pon B 00pa3oBaHUHM, HEOOXOOUMOM KaXKJIOMY 4YeloBeKy. Bo3spactaeT uucio
npodeccuii, Mpu OBIAJACHUU KOTOPHIMH TpeOyeTcss xopoiuas 0a3oBasi MOATOTOBKAa B
00J1acCTH BEPOATHOCTH W CTATUCTUKH, Takas TMOATOTOBKA Ba)KHA IS TPOJIOJDKEHUS
00pa3oBaHMs U JIJIsl YCIIEIIHOM PO(ECCHOHATBHOMN Kaphephl.

Kax1p1ii 4eroBek MOCTOSTHHO MMPUHUMAET PEIICHUST Ha OCHOBE MMEIOIITUXCS Y HETO
JAHHBIX. A 1711 0OOOCHOBaHHOTO TPHUHATHSA PEIICHHS B YCJIOBHUSIX HEIOCTaTKa WIIU
n30bITKa uHQOpMaMK HEOOXOAMMO B TOM YHCJIE XOpOIIO cHOopMHpPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

MIMeHHO T03TOMY OCTpO BCTajga HEOOXOJIMMOCTh C(HOPMUPOBATH Y 00YyUAIOLTUXCS
(GYHKIHUOHATIBHYIO TPAaMOTHOCTh, BKIIIOUAIONIYI0O B Ce0Sl B KayeCTBE HEOThEMIIEMOU
COCTABJISIIOILIEH yMEHHE BOCIPUHHUMATh M KPUTUYECKH aHAIM3UPOBATh MH(MOpMAIUIO,
MIPE/ICTABIICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
peaTbHBIX TPOIIECCOB M 3aBUCUMOCTEH, MPOU3BOAWTH TMPOCTEHINNE BEPOSTHOCTHHIC
pacu€Thl.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMU MpHUHIMIAMH cOopa, aHaim3a u
MPEACTABIICHUS JTaHHBIX W3 Pa3IMYHBIX cep JKU3HM OOIIecTBa W TOCyAapcTBa
npuobuiaer oOydaromuxcsi K  OOIIECTBEHHbIM HMHTepecaM. V3yueHne OCHOB
KOMOMHATOPUKH pPa3BUBACT HABBIKM OpraHu3aluyd mnepebopa M mojcyéTa dHCIa
BApUAHTOB, B TOM YHCJIC€ B MPUKIAJHBIX 3a/Jadax. 3HAKOMCTBO C OCHOBAaMHU TEOPHUU
rpadoB co3maét maremMaTHdeckuil (QpyHIaMeHT st (HOPMUPOBAHMS KOMIIETCHIIMM B
obnmactu wHbOpMATUKU W UUPPOBBIX TexHoJorui. [Ipw W3yYyeHUH CTATUCTHUKUA U
BEPOSITHOCTU OOOTAIIAIOTCS MPEACTABICHHS O0ydYaroIMXCd O COBPEMEHHOW KapTHUHE
MHUpa U METOJIaX €ro HMCCleNoBaHus, (OPMUPYETCS MOHWMAHUE POJU CTATUCTUKHU Kak
UCTOYHHMKA COIMAIBLHO 3HAYMMOW WHGOPMAIMK W  3aKJIAJIbIBAIOTCS  OCHOBBI
BEPOSTHOCTHOT'O MBIIILJICHHS.

B cooTBeTcTBUM ¢ JAaHHBIMH IIEISIMH B CTPYKTYpE IPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTHKa» OCHOBHOTO O0IIEro 00pa30BaHUS BBIIEICHBI CIEAYIONTNE
coliepkaTenbHO-MeToquueckne JuHuu: «lIpencraBienne NaHHBIX W OMUCATENbHAs
CTaTHCTUKa», «BeposTHOCTB», «DIeMEHThl KOMOMHATOPHUKH», «BBeneHHe B TEOPHIO
rpadoBy.

Conepxanne muauM «lIpeacraBneHne MaHHBIX W ONUCATEIbHAS CTATUCTHUKA»
CIIY’KUT OCHOBOW /i1 JOPMUPOBAHUSI HABBIKOB PabOTHI ¢ MH(GOPMAIUEH: OT YTECHUS U
WHTEpHpeTanuun HWHPOpMaAIMK, TPEACTABICHHOW B Ta0iWIlaX, Ha JgUarpaMmax u
rpadgukax, 10 cOopa, TPEACTABICHHWS W aHaIW3a JaHHBIX C MCHOJb30BAHHEM
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CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHMX U paccenBaHus. Paboras ¢ JaHHBIMH,
oOydJaroruecsi ydaTcs CUUTHIBAaTh MW HMHTEPIPETHPOBATH JIaHHBIC, BBIIBUTATH,
apryMEHTHUPOBaTh U KPUTUKOBATh MPOCTEHIIME THUIOTE3bl, PA3MBIIUISTh Haj
dakTopamu, BBI3BIBAIOIIMMUA HW3MEHUYMBOCTb, U OILICHMBaTh MX BIUSHUE Ha
paccMaTpUBaeMbl€ BEJIMUUHBI U IPOLECCHI.

NHTYyUTUBHOE TMPEICTABICHUE O CIYyYalHOW W3MEHYMBOCTH, MCCIEAOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTHBUPYIOUIEH OCHOBOM [JISl M3Y4YCHHS
TEOPUU BEPOATHOCTEN. BOJbpII0E 3HAUEHUE UMEIOT MPAKTUYECKHUE 3a1aHUSI, B YACTHOCTH
OTBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJEISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJMUTCS KaK MEpPa MPABAONOAO0US CIIy4aHHOTO COOBITHS.
[Tpu n3yyeHnu yuyeOHOro Kypca oOydaronifecs: 3HaKOMATCS ¢ IPOCTEHITMMU METOJaMU
BBIYUCJICHUS BEPOSTHOCTEW B CIy4alHBIX OJKCIEPUMEHTaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU HMCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMHM, IMO3BOJISIIOIIMMU CTaBUTh U
pemaTh 0oJiee cloKHbIE 3a1aud. B yueOHbII Kypc BXOAST HaYaJIbHbBIE MIPEACTABICHHS O
CIy4ailHBIX BEJIMUMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOy4arommxcs ¢
MHOXKECTBAMHU M OCHOBHBIMHM OIE€pallMsIMA HAJl MHOXECTBAMH, PACCMATPUBAIOTCS
NpUMEpbl TPUMEHEHHS ISl PEIICHUs 3a7ad, a TaKKe HCIOJIb30BAaHUS B JPYTUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzy4aetcsi yueOHbIM Kypc «BeposiTHOCTb U CTaTUCTUKA», B KOTOPHIN
BXoAAT paznensl: «lIpencraBieHue JaHHBIX M ONKCATENbHAsh  CTATUCTHKAY,
«BepoaTtHocThY», «DIeMEHThl KOMOMHATOPUKKY, «BBeneHnue B Teoputo rpadoBy.

OO1iee 4YMCIO 4YacoB, PEKOMEHJIOBAHHBIX Il M3Y4YeHUs YydyeOHOTro Kypca
«BeposiTHOCTh U cTaTUCTHKAY», - 102 yaca: B 7 kiacce - 34 yaca (1 yac B Henento), B 8
Kiacce - 34 gaca (1 gyac B Heneno), B 9 kiacce - 34 yaca (1 yac B Henernto).

COAEPKAHUE OBYUEHMUSA

7 KJIACC

[IpencraBienrie NaHHBIX B BUJE TaONMI], auarpaMm, TpauKoB. 3aroJIHEHUE
Ta0JIMI], YTEHUE U MOCTPOCHUE JUarpaMm (CTOJIOMKOBBIX (CTOJOYATBHIX) U KPYTOBBIX).
Urenue rpaukoB pealibHbIX MpoiieccoB. M3Bneduenne umHopmManuu U3 aAuarpamm u
TaOJIHII, UCTIONH30BAHNE U MHTEPIPETAINS JAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeaHee apudmeTrwdeckoe, MeauaHa, pa3Max,
HauOoOJIbIlIeE W HAWMEHbIEe 3HAUYeHWs Habopa YHCIOBBIX MJaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYHUBOCTH.

Crny4yaliHBIN SKCTIEPUMEHT (OIBIT) U CIIy4aitHOE cOObITHE. BEpoaTHOCTH U YacToTa.
Posb ManoBepOSTHRIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUH B MPUPOJIC U B OOIIECTBE.
MoHeTa 1 urpajgbHas KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, BepmnHa, pedpo. CreneHs BepiinHbl. Yucio pédep U cymmapHasi CTeeHb
BepinH. [IpencraBnenue o cBsznoctu rpada. enu u nukiel. [lytu B rpagax. O6xox
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rpada (dinepoB myTh). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenne 3amay ¢
TOMOIIBIO TpadoB.

8 KJIACC

[IpencraBieHue qaHHBIX B BUJIE€ TAOIUL, TUarpaMm, rpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, ITOAMHOXKECTBO. Onepanny HaJ MHOKECTBAMMU:
o0ObeIMHEHUE, TepeceueHue, JaonoiaHeHue. CBOMCTBa omepauuii HaJl MHOXKECTBaMHU:
IIEPEMECTUTENIBHOE, COYETATENIBHOE, PaCIPEICIUTENbHOE, BKItoUeHus. Vcnonas3oBanue
rpauueckoro MpEeJCTABICHUS MHOXKECTB Ui ONUCAHHs pEalbHBIX IPOLECCOB U
SIBJICHUU, IIPU PEILIEHUU 3a/1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucnepcuss W CTaHOAPTHOE OTKIOHEHWE
YHUCJIOBBIX HA0OPOB. /lnarpaMma pacceuBaHus.

OnemeHTapHble COOBITUS ciydaitHoro omnbita. Ciydaiinble coObITHs. BeposaTHocTn
coObITUH. ONBITBI C PAaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU COOBITUAMHU. ClydailHbIN
BbIOOD. CBS3b MEXYy MAJIOBEPOATHBIMU U MPAKTUUECKU JOCTOBEPHBIMU COOBITHSIMHU B
pUpoJie, OOIIECTBE U HayKe.

JepeBo. CBolicTBa AEpEBBEB: E€IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHHME BHCSIYEH
BEPILUHBI, CBS3b MEXKJY YUCIOM BEpUIMH M uuciaoM pébep. [IpaBuino ymHOKeHUS.
Pemenue 3anau ¢ nomoupto rpados.

[TpotuBonomnoxueie coObiTus. duarpamma Ditiepa. O0beIMHEHUE U TIEpECEUEHUE
coObiTuii. HecoBMecTHble coObITHS. DOpMynia CIOXKEHHUS BEpPOSITHOCTEH. Y CIOBHas
BeposiTHOCTh. IIpaBuno ymHoxenus. HeszaBucumblie coObiTus. IlpencraBnenue
JDKCIEPUMEHTAa B BHJAE JepeBa. Pemenue 3amady Ha HAXO0XKIECHHUE BEPOATHOCTEW C
MMOMOIIIBIO JIEPEBa CIYyYaHOrO YKCIEPUMEHTA, AuarpaMmm Diliiepa.

9 KJIACC

[IpencraBnenne MaHHBIX B BUJE TaONHI], AMArpamMm, rpauKoOB, UHTEPIPETAIUS
JTaHHBIX. UTeHHEe U TOCTpOEHUE TabIuII, AMarpamMm, rpaduKoB MO peabHBIM JaHHBIM.

[lepectanoBku u (akropuan. CoueTaHus W YUCIO coueTaHuid. TpeyroabHUK
[Tackains. Pemenue 3amay ¢ MCHOMB30BaHUEM KOMOMHATOPUKH.

['eomerpudeckas BeposTHOCTh. Cily4ailHBI BBHIOOp TOYKM W3 (QUTYpPH Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

HcnbiTanne. Ycenex u Heynada. Cepus ucnblTaHuid 10 mnepBoro ycmexa. Cepus
ucnbeiTanuii bepuysuu. BeposatHocTu coObITHII B cepun UcnibITaHui bepHym.

CnyvaiiHasi BeJIMYMHA W PACHpPEACICHHE BEpPOATHOCTEH. MareMaTudeckoe
oxuganne u aucnepcus. [IpumMepbl MaTeMaTHUYECKOTO OXKWJIAHUS KaK T€OPETUYECKOIro
CpPEIHEro 3HAYCHUS BEJIWYMHBI. MaTeMaTU4eCKOe O0XKWJIAHWUE U JUCIIEPCUS CIy4auHOU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCTIBITAaHUN bepHymmy.

IlonsiTue 0 3akoHe O0oJbIIMX unces. U3MepeHne BepOSITHOCTEH € MOMOIIBIO
yacTtoT. Posib ¥ 3HaYeHNe 3aK0HA 00JIBIINX YK CeJ B IPUPOe U 00IIecTBe.
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IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaThl OCBOCHHS MPOrpPaMMbI Y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kiacce:

Yurate wuHPOpMAIMIO, TMPEACTaBICHHYI0O B Tabnuiax, Ha Jguarpammax,
NPEACTaBIIATh J@HHbIE B BUAE TaOMUL, CTPOUTh JAHArpaMMmbl (CTOJIOMKOBBIE
(cTronbuatkie) U KPyTroBbI€) IO MacCHBaM 3HAYCHUH.

OnuceiBaTh U UHTEPIPETUPOBATH PEATIbHBIE YHUCIOBBIE TAHHBIE, IPEICTABICHHbIE
B TabnuIax, Ha AuarpaMmmax, rpadukax.

Hcronb30BaTh Ul ONMCAHUS TaHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CpEIHEE
apumeTrnyeckoe, MearaHa, HauboJIbIlIee U HAUMEHbIIEE 3HAaUCHUs, pa3MaXx.

NmMeTs mpencTaBiieHHE O CIy4YalHOM HM3MEHYMBOCTM Ha IPUMEpPAX IIEH,
(U3MYECKUX BEJIMYMH, AHTPONOMETPUYECKUX JAHHBIX, HMETh MPEACTABICHHE O
CTaTUCTHYECKON yCTOMYHUBOCTH.

[IpenMeTHble pe3yibTaThl OCBOEHMSI MNPOrpaMMbl y4eOHOrOo Kypca K KOHILY
o0ydeHus B 8 Kiacce:

W3Bnekats 1 mpeoOpa3oBbIiBaTh MHGOPMAIINIO, MPEACTABICHHYIO B BHJIe TaOJIHIL,
auarpamm, rpauKoB, MPEICTaBIsATh JaHHbIE B BUE Ta0JIUIl, 1uarpaMM, rpauKoB.

OnuceiBaTh J1aHHBIE C TIOMOINBIO CTAaTUCTHUYECKUX TIIOKA3aTeNe: CpeIHUX
3HAYEHUN U Mep pacceuBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUW M YACTOTHI COOBITHM, B TOM YHCIIE IO
pe3ynbTaTamM U3MEpEHU U HAOII0ACHHI.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTHU
AJIIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIU: JEpPeBO CIYyYallHOTO SKCIIEPUMEHTA,
ayarpaMMbl DWiiepa, YuciaoBas mpsmasi.

OnepupoBaTh NOHITUSMH: MHOXKECTBO, TOJJMHOXECTBO, BBINOJIHATH ONIEPAIIUU HAJl
MHOKECTBaMHU: OOBEIUHEHHE, IEPECeUCHUe, JONOJHEHUE, MEPEUUCIATh 3JIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpadguueckoe NpecTaBIEHUE MHOXKECTB U CBA3EH MEXIY HUMHU IS
OMMCaHMS MPOLIECCOB U SIBJICHUM, B TOM YKCJIE MIPU PEIICHUH 3a7a4 U3 JIPYTUX y4eOHBIX
IIPEAMETOB U KYpPCOB.

[IpeameTHBIC pPE3yabTAaThl OCBOSHHUS MPOTPaMMBI y4€OHOTO Kypca K KOHILY
o0yueHus B 9 kiacce:

W3BnekaTe u TpeoOpa3oBbIBaTh MH(POPMAIIUIO, TPEICTABICHHYIO B Pa3IMYHBIX
WCTOYHUKAX B BHJIE TaONWIl, nuarpamm, TpadukoB, NPENCTaBIATH JaHHbIe B BHJIE
Ta0JIuIl, AUarpamMm, rpadukosB.

Pemarp 3amaum  OpraHW30BaHHBIM MEpeOOPOM  BapHAHTOB, a TaKXKe C
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UCITOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh ONKMCATENIbHBIE XaPAKTEPUCTUKH IS MACCUBOB YHCIIOBBIX JaHHBIX,
B TOM YHCJIE CPETHUE 3HAUCHHSI U MEPBI paCCEUBAHUS.

Haxonuth 4acTOThl 3HAYEHHUW U YACTOTHI COOBITHS, B TOM YHCIIE MOJb3YSCh
pe3ynbTaTaMu IPOBEIEHHBIX U3MEPEHUHN 1 HAOIOICHUH.

HaxoIuTh BEpOSTHOCTH CITy4alHBIX COOBITUN B U3yUYEHHBIX OMBITAX, B TOM YHUCJIE B
OMbBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPHUSIX UCIBITAHUHU /10
NEPBOTO yCIiexa, B CEpUsIX UCTIbITAaHUN bepHyIuin.

WmeTh nipeAcTaBieHUE O CIy4alHOM BEJIMUMHE U O paCIpeIeICHUH BEPOSTHOCTEH.

HNmeTs mpencraBieHHe O 3aKOHE OOJBIIMX YHCEN Kak O [MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM W3MEHYMBOCTH M O POJM 3aKOHA OOJIBIIMX YUCET B
IpPUPOAE U OOIIECTBE.
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TEMATHYECKOE

INIVIAHUPOBAHHUE 7 KJIACC

HanmMeHoBaHHe pa3jela KounyecTB OcHoBHOE coep:kaHue OcHOBHBIE BU/IBI 1eSITEJIbHOCTH 00y4al0IIUXCSH
(TembI) Kypca 0

[IpencraBiieHne TaHHBIX IIpencraBieHue TaHHBIX B OcBauBath CIOCOOBI MPEICTABICHUS CTATUCTUICCKUX
tabnunax. [Ipakruueckue JIAaHHBIX U YMCJIOBBIX MACCUBOB C IIOMOIIBIO TAOJIHIL U
BBIYHMCJICHUS 10 TaOJIUYHBIM JIMarpaMM € UCTOJIb30BAaHUEM aKTyaJIbHBIX U BAXKHBIX
JIaHHBIM. 3BIICUeHUE U JIaHHBIX (IemMorpaduuecKkre JaHHbIe, TPOU3BOJICTBO
HHTEpIIpeTanus TaOJIMIHBIX MIPOMBIIIJIEHHOW M CEIbCKOX03IMCTBEHHOMN MPOIYKIINH,
naHHbIX. [IpakTdeckas 00I1IeCTBEHHBIE U TIPUPOJIHBIC SIBJICHUS).
pabota «Tabmuub». N3yyaTh MeTO1bI paOOTHI C TAOJIUYHBIMU U
I' paduueckoe npencrapienne| rpadhuuecCKUMU MPEICTABICHUSIMU JTAHHBIX C TTOMOIIBIO
JTAHHBIX B BUJI€ KPYTOBBIX, U(PPOBBIX PECYPCOB B X0/ MPAKTUIECKUX PadbOT
CTOJIOUKOBBIX (CTOJIOYATHIX)
auarpamM. UreHue u
MMOCTPOCHHE AUATPAMM.
[Tpumeps! gemorpadudecKux
JHarpamM.
[Ipaktrueckas pabora
«JlmarpammMbD)

OnucarejbHas 8 .

CTATHCTHA Yucnossie Habophl. Cpegnee | OcBaMBaTh MOHSATHS: YHCIOBOM HAOOP, Mepa

apupMETHIECKOE.
Menuana ynciioBoro Habopa.

LEHTPaJIbHOM TE€HJICHLINU (Mepa LIEHTpa), B TOM YHCIIe
cpenHee apupMeTUuyecKoe, MearaHa.
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Y CcTOMYUBOCTH MEIUAHEI.
[IpakTudeckas padota
«CpenHue 3HaYEHUS.
HauGonpliee 1 HauMeHbIIIEE
3HA4YEHUSI YUCIIOBOTO HA0Opa.
Pa3max

OnuceIBaTh CTATUCTUYECKUE JAaHHBIE C TIOMOIIBIO
cpelnHero apuMeTHuecKoro U MeiManbl. Pemars
3aJlayu.

N3yyaTh CBONCTBA CPEAHHX, B TOM YUCIIE C TOMOUIBIO
U (POBBIX PECYPCOB, B XOJI€ MPAKTUIECKUX PaldOT.
OcBauBath NOHITHUS: HAUOOJIbIIIEE U HAUMEHbBIIIEE
3HA4YEHUSI YUCIIOBOTO MaCcCHBa, pa3Max.

Pemiats 3a1aun Ha BEIOOP CIIOCO0A OMMCAHUS JIAaHHBIX B
COOTBETCTBUHM C MPUPOJION JAaHHBIX U LIEISIMHU
HCCIIEIOBAHUS

Cayuaiinas
U3MEHYUBOCTH

Ciy4aiiHast ”3MEHYUBOCTh
(mpumepsr). Yactora
3HAYEHUI B MACCHUBE JIaHHBIX.
I'pynnuposka.

I' ucrorpammsl. [IpakTrnueckas
pabora «Ciyyaiinas
U3MEHYHUBOCTD)

OcBanBaTh NOHATHS: YaCTOTA 3HAYECHUI B MAaCCUBE
JAHHBIX, TPYIIIIUPOBKA JAHHBIX, THCTOIPAMMA.
CTpouTh M aHAIM3UPOBATH TUCTOTPAMMBI, TOAOUPATh
MOAXOAIINN [Iar TpynnupoBku. OcBanuBaTh
rpaduyueckue NpeacTaBIeHUs Pa3HbIX BUIOB
CIIy4YallHOW U3MEHUYHMBOCTH, B TOM YHCIIE C IIOMOIIBIO
U(POBBIX PECYPCOB, B XOE NPAKTUUECKON pabOThI

BBenenne B Teopuio
rpagos

I" pad, BepmmHa, pedpo.
[IpencraBinenue 3amaun ¢
nomMoIisko rpada. CreneHpb
(BaJICHTHOCTb) BEPIUIMHBI.
Yucno pédep u cyMMapHas
cTerneHp BepiuH. Lens u

OcBauBath noustus: rpad, BepurHa rpada, pedpo
rpada, creneHb (BaJIGHTHOCTh BEPILUHBI), LIETIb U IUKIL.
OcBauBaTh NOHATHUS: YTh B Tpade, HIepoB MyTh,
o0xo rpada, opueHTUPOBaHHBIN rpad.

Permath 3a1aum Ha MOWCK CYMMBI CTETIEHEH BEPIIUH
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k. [IyTs B rpade.
[IpencraBieHne 0 CBSI3HOCTH
rpada. O6xon rpada (sinepon
nyTh). [IpencraBnenue 06
OpPUEHTHPOBAHHBIX rpadax

rpacda, Ha mouck o0xoja rpada, Ha OUCK MyTeil B
OpPUEHTHPOBAHHBIX rpadax.

OcBauBath cIOCOOBI IPECTABICHUA 33124 U3 Kypca
anreOpbl, FeOMETPUH, TEOPHH BEPOSATHOCTEH, APYTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThI, CXEMBI,
AIIEKTPUUYECKUE LIENH, (QYHKIIHOHAIbHBIC
COOTBETCTBUS) Ha IIpUMeEpax

BeposiTHOCTH ¥ yacToTa
CJIy4aiHOT'0 COOBITHUSA

City4ailHblil ONBIT U
clly4aifHoe coOBITHE.
BeposatrHocTh 1 yactora
coObITus. Posb
MaJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX
COOBITHI B IPUPOJIE U B
oOmectBe. MoHeTa u
UrpajibHasi KOCTh B TEOPUU
BeposTHocTen. [IpakTnueckas
paboTta «HacToTa BbITIaICHUS
opJia»

OcBanBaTh NOHATHS: CIIyYalHBIA OIBIT U CIIy4YalHOE
COOBITHE, MAJIOBEPOSATHOE U MPAKTUUECKU JJOCTOBEPHOE
coObITHE.

N3y4aTh 3HAYUMOCTh MaJIOBEPOSITHBIX COOBITHI B
NPUPOE U OOIIECTBE HA BaXKHBIX PUMEpax (aBapuu,
HECYaCTHBIE CTy4yau, 3alMTa NEPCOHATBHOM
uH(popmauu, nepegava 1aHHbIX).

N3y4aTh posb KIIACCUYECKUX BEPOSITHOCTHBIX MOJIEIIEH
(MoHeTa, urpajibHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
HabGnrogaTs 1 u3y4dath 4aCTOTY COOBITHI B IPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHUCJIE C TOMOIIbIO IIUPPOBBIX
pPECYpCOB, B X0OJI€ MPAKTUYECKOMN paboThI

O00011eHME,
CUCTEeMAaTH3al U 3 HAHUN

[IpencraBneHue TaHHBIX.
OnucaTtenbHasi CTAaTUCTHKA.
BeposATtHOCTS CilydaliHOTO
COOBITHS

I10BTOPATH U3y4EHHOE U BBICTPAUBATH CUCTEMY
3HaHUMU.

PemaTe 3a1a4m Ha NpeaCTaBICHUE U ONMCAHUE TAHHBIX
C IOMOUIBIO U3YYEHHBIX XapakTepucTUK. OOCYyKIaTh
MpPUMEPDI CTyYalHBIX COOBITUH,
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MaJIOBEPOSATHBIX U MPAKTUYECKH IOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIU B IPUPOJIE U KU3HU
yeJioBeKa

OBHIEE KOJIMYECTBO

YACOB 110
IPOTPAMME

34
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8 KUIIACC

KoanuecTB OcHOBHOE coep:KaHue OcHoBHBIE BUABI IEATEJIbHOCTH 00y4AIOIINXCS
HaumeHoBanue pasjiena |,
(Tembl) Kypca
JacoB
[loBTOpeHue kypca 7 [IpencraBienne qaHHBIX.
[ToBTOPSATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
KJjacca OnucarenbHast CTaTUCTHKA. .
. 3HAHUMH.
CrnyvaiiHast ”3BMEHUYUBOCT. p
elaTh 3a/1a4M Ha MPE/ICTaBICHUE U ONTMCAHUE JIAHHBIX
Cpennue uncioBoro Hadopa.
. C IOMOIIIBIO U3YUYECHHBIX XapaKTepUCTHK. Peliath
Crydaiinble COOBITHSI.
3a/1a4M Ha MPE/ICTABICHUE TPYIIUPOBAHHBIX JAHHBIX U
BeposTHOCTH M 4aCcTOTHI. N
OMMCAHUE CIy4YailHON M3MEHYMBOCTHU. Pemats 3anaun
Kiaccuueckue monenu reopuun . .
. Ha OTpe/IeIICHUE YaCTOThI CTy4YalHbIX COOBITUIA,
BEPOSITHOCTEW: MOHETA U . .
00CyXJIeHHE PUMEPOB CIIYIaHBIX COOBITHI,
UrpajibHasi KOCTh
MaJIOBEPOSITHBIX U PAKTUYECKU JOCTOBEPHBIX
CIIyJailHBIX COOBITUH, UX POJIU B TIPUPOJIE U KU3HU
YEeJI0BEKa
OnucareibHas 4

craTucTuka. PaccenBanue
TAHHBIX

Otknonenus. Jlucnepcus
YUCJIOBOTO Habopa.
CraHgapTHOE OTKIOHEHHUE
YHUCJIOBOTO Habopa.
Jlnarpammbl paccernBaHUs

OcBauBaTh NOHATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC, UCITIOJIB30BAThb OTHU XapPAKTCPUCTUKHU IJIA
OInmrMcCaHusA PaCCCUBAHUA JaAHHBIX.

BI)II[BI/IFaTI) TUIIOTE3BI 00 OTCYTCTBHUHU WX HAJIIMINHN
CB:A3H 110 JuarpamMmam pacCCrBaHUs].

CTpOI/ITB JuarpaMMbl paCCCUBaHU:A 110 UMCIOIINMCA
JAaHHBbIM, B TOM YHMCJIC C IIOMOIIbIO KOMIIBIOTCPa
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MHOKEeCTBA

MHOXeCTBO, HOAMHOKECTBO.
Onepaunu HaJ MHOKECTBAMMU:
00bEIMHEHNE, IEPECEUCHHUE,
JIOTIOJTHEHHE.

CaoiicTBa onepanuii

HaJl MHOKECTBAMU:
IEPEMECTUTENILHOE,
coueTarenbHOE,
pacmpenenuTeabHoe,
BKJIFOUCHHSI.

I' padbuueckoe
Ipe/iCTaBlICHUE

MHOKECTB

OcBanBaTh NOHATHS: MHOKECTBO, JJIEMEHT MHOXECTBA,
IIOJIMHOKECTBO.

BBITTONHATE Onepanuy HaJl MHOYKECTBAMH:
0o0BbEIMHEHNE, IEPECEUEHNUE, TOIIOTHEHHE.
Hcronb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATEIbHOE, PACIPEAEIUTENBHOE, BKIFOUCHUS.
Hcnonb3oBaThk rpaduueckoe MpeacTaBiIeHUEe MHOKECTB
IIPY OIIMCAHNUH PEATIBHBIX IPOLIECCOB U SIBJICHUMN, IIPU
pELICHUH 337a4 U3 IPYTUX YYEOHBIX IPEIMETOB U
KypCOB

BeposiTHOCTH CJIy4ailHOT O
coObITHS

DJIeMeHTapHBIC COOBITHS.
CiryyaifHbIC COOBITHS.
bnaronpusitcTBytomume
3JIeMEHTapHbIC COOBITHS.
BepositHOCTH COOBITHIA.
OMNBITHI ¢ PABHOBO3MOKHBIMHU
3JICMEHTAPHBIMH COOBITHUSIMH.
CirygaitHbIi BEIOOD.
[TpakTuyeckas padora
«OnbIThI

OcBauBaTh MOHATHS: YJIEMEHTAPHOE COOBITHE,
CIy4aiiHOE COOBITHE KaK COBOKYITHOCTD
OaronpHUATCTBYIOIIMX 3JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXKHBIE dJIEMEHTApHBIC COOBITHS.

Pemrate 3agaun Ha BEIYMCIICHUE BEPOSTHOCTEH
COOBITUI MO BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITUI
CJIy4alHOTO OMBITA.

Penrate 3agaun Ha BEIYMCIICHUE BEPOSTHOCTEH
COOBITHI B OIBITaX C PAaBHOBO3MOKHBIMHU
DJIEMEHTAPHBIMH COOBITHSAMH, B TOM YHCIIC
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3JIeMEHTaPHBIMU
COOBITHSIMIY

[TpoBOIUTH U N3yYaTh OIBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU (C
UCIIOJIb30BAaHUEM MOHET, HTPAIbHBIX KOCTEH, APYTUX
MoOJieJIeil) B X0/Ie MPAaKTUYECKOMN paboThI

BBenenne B Teopuio
rpagos

Hepeo. CBoiicTBa aepeBa:
€MHCTBEHHOCTb IIyTH,
CYIIIECTBOBAHUE BUCSYECH
BEPILIMHBI, CBSI3b MEXKIY
YUCJIOM BEPUIMH U YHCIOM
péoep. [IpaBuio yMHOKEHHUS

OcBauBaTh MOHATHS: IEPEBO Kak rpad Oe3 1ukIa,
BHCsYas BeplInMHa (JIUCT), BETBb JIEpEBA, MYTh B
JiepeBe, AUaMeTp JepeBna.

N3yuaTh cBOMCTBA AepeBa: CyIIECTBOBAHUE BUCSYECH
BEPIIMHBI, €AMHCTBEHHOCTD IIyTH MEKITY TBYMS
BEpIIMHAMHU, CBSI3b MEXK]TY YHCIIOM BEPIIUH U YHCIOM
péoep.

PemaTte 3a1aun Ha MOMCK U EPEYUCIICHHUE ITyTEH B
JiepeBe, ONpeiesieHue Yncia BepUInH Ui péoep B
JiepeBe, 00X0/1 OMHAPHOTO JIEpEBa, B TOM YHCIIE C
MPUMEHEHUEM TIPaBUIIa YMHOKEHUS

CiayuaiiHbie COOBITHS

[IpoTHBOMONI0KHOE COOBITHE.
Juarpamma Diinepa.
OObenMHEeHNE U TTepeceyeHue
coObITiii. HecoBmecTHbIC
coObITUs. PopMyTa CIOKEHUS
BeposTHocTen. [IpaBuiio
YMHOXEHUSL BEPOSTHOCTEM.
YcnoBHast BEpOATHOCTb.
HezaBucumeie

OcBauBaTh MOHATHS: B3AUMHO MTPOTUBOIIOJIOKHbIE
COOBITHSI, OTIepalluK HaJT COOBITUSIMU, OOBETUHEHNE U
nepecevueHne coobITUi, Auarpamma Jitniepa (Dinepa—
Benna), coBMeCTHbIE 1 HECOBMECTHBIC COOBITHSI.
N3y4yaTh TEOpEMBI O BEPOSITHOCTH OOBETMHEHHS IBYX
coOBITHI ((POPMYIIBI CITOKEHUS BEPOSITHOCTEM ).
Pemiats 3aa4uu, B TOM 4UCiIe TEKCTOBBIC 3a1a4M Ha
OTpeJieJICHHE BEPOSITHOCTEN OObETUHEHUS U
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coowiTus. [IpencraBnenue
CIIy4aliHOT'O PKCIIEpUMEHTA B
BUJIC JIepeBa

repeceueHusi COOBITUI ¢ TIOMOIIBIO YUCIIOBOM TIPSIMOMH,
quarpamMm Diiepa, GOpMyJIbl CIOKEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATUS: IPABUIIO YMHOKEHUS
BEPOSATHOCTEMN, YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIE
COOBITHS IEPEBO CIIYyYalHHOTO OIbITA.

N3yuath cBOMCTBA (ONpeAeeHUs) HE3aBUCUMBIX
COOBITHI.

PemaTe 3a1aun Ha onpeeieHue U NCIIOJIb30BAaHUE
HE3aBUCUMBIX COOBITHIA.

PemaTe 3aaum Ha NOUCK BEPOSTHOCTEMN, B TOM YHCIIE
YCJIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA CITYUANHOTO
OmbITa

O00011eHue,
cucTeMaTu3alnus 3HAHUM

[IpencraBineHue TaHHBIX.
OnucarenbHas CTaTUCTHUKA.
I'padsl. BepostHOCTh
CITy4aHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKH

[ToBTOPSATH U3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUU.

PemaTe 3a71aun Ha NpeACTABICHUE U ONMMCAHUE TaHHBIX
C IOMOIIIBIO U3YUYECHHBIX XapaKTepUCTHK. Peiath
3a/1a4M ¢ MpUMEHEHHEM rpad)oB.

Pemiats 3a1aun Ha HaX0XKIECHUE BEPOSTHOCTU
CITy4aliHOTO COOBITHS 110 BEPOSTHOCTSM DJIEMEHTAPHBIX
COOBITHI, B TOM YHCJIC B OIBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU. Pemiats 3a1aun Ha
Hax0XJICHUE BEPOSTHOCTEH 0ObEAMHEHUS U
nepeceueHusi COObITUM, B TOM YHUCJIE HE3aBUCUMBIX, C
HCIIOJIb30BaHNEM rpadyMueCcKuX MpeJACTaBICHUN U
JIepeBa CIIy4alHOTO OIBITA.
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Pemate 3a1aun Ha nepeyncieHrne KOMOMHALMK (Yucia
NEPECTAHOBOK, YMCJIA COYETAHUI ), HA HAXOXKJICHHE
BEPOSITHOCTEN COOBITUI C TPUMEHEHUEM
KOMOMHATOPHUKH, B TOM YHUCJIE C UCIIOJIB30BAHUEM
TpeyroJyibHuKa lackans

OBILIEE KOJIMYECTBO

YACOB 110
IMPOTPAMME

34
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9 KUIIACC

KoJsuuecTn OcHoOBHOE coaepxaHue OcHoOBHBIE BU/IBI IeATEJIbHOCTH 00y4AK0IIMXCH
HaumeHoBaHue pasziena |,
TeMbI) Kypca
( ) Kyp 4acoB
4

[loBTOpeHue Kypca 8
KJjacca

[IpencraBienne qaHHBIX.
OnucarenpHas CTATUCTUKA.

OHepaHI/II/I Hal COOBITHSIMH.

HezaBucumocTh COOBITHIA

[ToBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY
3HaHUM.

Pematp 3a1aun Ha peACTaBICHUE U ONUCAHUE
JTAHHBIX.

Pemate 3a1aun Ha HAX0XKAEHNUE BEPOSTHOCTEN
00bEIMHEHNS U IEPECEUCHHS COOBITHIA, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IrpaduuecKux
MPECTABJICHUN U JEPEBA CIYy4aHOTO OmbITa. Pemars
3a/71a4M Ha MIEPEUUCIICHUE KOMOMHAIIMH (Ynciia
MIEPECTAaHOBOK, YMCJIa COYETAaHU ), Ha HaXOXK/ICHUE
BEPOSITHOCTEH COOBITUH C TPUMEHEHUEM
KOMOWHATOPUKH, B TOM YHUCJIE€ C UCIIOJIH30BAHUEM
TpeyrosibHuKa [Tackans

JIeMEeHThI
KOMOUMHATOPUKHU

[IepecranoBku. dakropuai.

CoueraHus ¥ YUCIIO
codeTaHuu. TpeyrojnbHuK
[Tackans. [IpakTnueckas
paboTta «Beraucnenue
BEPOSITHOCTEN C
UCIIOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, YIOPSAAOUYEHHAsI 11apa, TPOoKa 0ObEKTOB,
NepecTaHOBKa, (paKTOpUal YUCIa, COYETaHUE, YUCIIO
cOoYeTaHuM, TpeyroubHuk [lackass.

Pemars 3a1aum Ha nepeyncieHrne ynopsia04eHHbIX
nap, TpOeK, EPEUNCIICHUE IIEPECTAHOBOK U COYETAHNN
3JIEMEHTOB Pa3JIMYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (yHKITUI

Pematp 3a1aun Ha NPUMEHEHNE YHCIIA COUETAHUN B
AJICKTPOHHBIX TaOJIUIDY

anreoOpe (CokpaméHHOe YMHOXEHHUE, OMHOM
Hprorona).

Pemats, mpuMeHsisi KOMOWHATOPUKY, 3a/1a4U Ha
BBIUKCJICHHE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIBIO
AJIEKTPOHHBIX TAOJHII B XOJI€ MPAKTUYIECKON PabOTHI

4 .
1" eomeTprrieckas CeoMeTbiteckas Bepogtiocry,| OCPAHBATE MOHATHE FEOMETPHUCCKOH BEPOSTHOCTH.
BEPOSTHOCTL TP P | Pelath 3a1a4i Ha HAXOXKJIEHHUE BEPOSITHOCTEN B
Ciy4aiiHBIN BHIOOD TOUKH 3
OIIBITAX, MPEACTABMMBIX KaK BHIOOP TOUEK 3
(Urypsl Ha IWIOCKOCTH, U3
MHOTOYTOJIbHUKA, KPyTa, OTPE3Ka UK IyTH
OTpE3Ka, U3 JyTH OKPYKHOCTH
OKPY/KHOCTH, YMCIIOBOTO IPOMEKYTKA
HcnbiTanusa bepuyian 6
pHy Vcnibrranue. YCnex v Heyaua. OcpausaTh NOHATHSA: UCIIBITAHUE, HIEMEHTAPHOE

Cepus ucnpITaHui 10 IEPBOTO
ycnexa. cnibiranus
bepuymmu. BepositHocTn
COOBITHI B CEpPUM UCTIHITAHUHN
bepnymm. [Ipaktnueckas
pabora «VcnpiTanus
bepnymm»

coObITHE B UCIIBITAHUHU (yCIIEX U HEYy/Aaua), Cepus
UCIIBITAHWM, HACTYIUIEHHE MEPBOT0O ycrnexa (Heynaun),
cepus UCTIBITAaHUM bepHyIun.

Pemate 3a1aun Ha HAX0XKAEHNUE BEPOSITHOCTEN
cOOBITHI B CEpUH UCTIBITAHUM 10 IEPBOTO yCIeXa, B
TOM YHCIIE C IPUMEHEHUEM (OPMYIIbl CyMMBI
reOMETPUYECKOU IIPOTrPECCUM.

Pewrars 3anaun Ha HAX0XKAEHUE BEPOSITHOCTEN
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHMA
bepnyim, Ha HAX0KIEHUE BEPOSITHOCTH
ONPENEIIEHHOTO YHCIIA YCIIEXO0B B CEPUU UCTIBITAHUHN
bepnynm.

N3yuaTh B X0/1e TPaKTUIECKON pabOTHI,
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B TOM YHCJI€ C TOMOIILIO0 LIU(PPOBBIX PECYPCOB,
CBOMCTBa BEpOSITHOCTH B CEpUU UCTIbITaHUI bepHyiu

Cay4aiiHasi BeJITMUYMHA

CrnyuaiiHasi BeJIMYMHA U

pacrpeesieHue BEepOsITHOCTEH.

MareMaTu4eckoe OKUAaHue U
JIUCTIEPCUS CIIyYalHOU
BeJMYUHEL. [IpuMepsl
MAaTeMaTH4YECKOr0 OKUIAHUS
KaK TEOPETUYECKOTO CPETHETO
3HAYCHHUS BEIIMUUHBI.
[TonsiTe 0 3aKOHE OOIBIITNX
yucen. U3mepenne
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [I[ppuMeHeHune 3akoHa
OOJIBIIIUX YHCETT

OcCBOUTH NOHATHUSA: Clly4aiiHasi BEIMYNHA, 3HAUCHHE
CIIy4aillHOW BEJIMYMHBI, PACIIPECICHNE BEPOITHOCTEM.
N3yuaTh 1 00CyX1aTh MPUMEPHI JUCKPETHBIX U
HETPEPHIBHBIX CIIyYallHBIX BEJIUYHH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHUYMBBIC BEJIUYMHBI, PACCMATPUBABILIHECS B Kypce
CTaTUCTUKH ), MOJICJIBHBIX CIy4YalHBIX BEJIMYMH,
CBSA3aHHBIX CO CIIyYallHBIMU ONBITaMH (OpocaHue
MOHETHI, UTPAJILHON KOCTH, CO CIIy4ailHbIM BRIOOPOM U
T. IL.).

OcBauBaTh NOHATHS: MATEMATUYECKOE OKUAAHNE
CIIy4allHOW BEJIMYUHBI KaK TEOPETUUECKOE CPEHEE
3HAYEHHE, JUCIICPCHS CTyYallHOW BEJIMYUHBI KaK
aHaJIor AMCIEPCUN YUCIOBOTIO Habopa.

Pemate 3a1aun Ha BEIYMCIIEHHE MAaTEMATHUYECKOTO
0’KUJaHHS U JUCTIEPCUU TUCKPETHOM CIIy4YaliHON
BEJIMYMHBI 110 33JTaHHOMY PaCIPEICIICHUIO, B TOM
YHCJIE 33/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPEAMMU.

3HAKOMHTBCS C MATEMATUYECKUM OKHIAHUEM U
JIUACTIEPCUEN HEKOTOPBIX PACIPEACIICHNM, B TOM YHCIIE
pacupeaeneHus CIIy4aHON BEJIMYUHBI «HHUCIIO0
YCIIEXOB» B CEPUH HCIIBITAHUN bepHyIu.
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N3y4ath 4acTOTy COOBITHS B TIOBTOPSFOIIUXCS
CJIy9aiiHBIX OTIBITaX KaK CIy4alHYI0 BEIIMYUHY.
3HaAKOMUTKCS C 3aKOHOM OoJblIuX uucen (B popme
bepHysum): ipu GOIBIIOM YHCIIE OMBITOB YacTOTa
COOBITHS OJTM3Ka K €ro BEPOSTHOCTH.

Pemath 3a1aun Ha U3MEpEHUE BEPOSTHOCTEH C
OMOIIBI0 4acTOT. OOCYXIaTh POJIb 3aKOHA OOJIBIINX
Yyucesl B 000CHOBAHUH YaCTOTHOTO METOJIa U3MEPEHUs
BEPOSITHOCTEH.

OO6cy)xaaTh 3aKOH OOJIBIIUX YUCEIT KaK MPOSIBIICHUE
CTATUCTUYECKON YCTONYMBOCTH B M3MEHUYHUBBIX
SIBJICHHSIX, POJTb 3aKOHA OOJIBIIINX YHCEIT B IPUPOJIE U B
KU3HH 4€JI0BEKa

O06001eHne, KOHTPOJIB 10 [pencTaBIeHUE NaHHBIX.
[ToBTOPSATH U3y4ECHHOE M BHICTPAHBATH CUCTEMY

OmnmcarenbHast CTaTUCTHKA. o
B _ 3HAHMUI.

€pPOSATHOCTH CIIYy4aiiHOIO

é) 3 y Perrate 3aa4u Ha IPECTaBICHHUE U OITHCAHNE

BITUSA. DJIIEMEHTBI

o cMe JIAHHBIX.

koMOuHaTopuku. CinydaitHbie
BEJTMYHUHBI U pacTIpeIeTICHUS

Pemate 3a1aun Ha HAX0XKAEHNUE BEPOSTHOCTEN
COOBITHI, B TOM YHCJIC B OIBITAX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU, BEPOSATHOCTEH
00bEIMHEHUS U TTePECECUCHUS COOBITHMA, BHIYNCISATh
BEPOSITHOCTHU B OMBITaX C CEPUAMU CIyYaHHBIX
HUCIBITAaHUMN

OBLLIEE KOJUYECTBO| 34
YACOB I10
MPOT'PAMME
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