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HOACHUTEJIBHASA3ZAIINCKA

[IporpammanomaTtemMaTikeUIsI00 yuaromuxcsaS—9knaccoBpa3paboTaHa Ha OCHOBE
OI'OC O0O. B nporpamMmMe mo MaTeMAaTUKE YYTEHbl MJIEW M TOJIOKEHUS KOHUECHIINU
pa3BUTHA MaTeMaTuyeckoro oopazoBanus B Poccutickoit dexneparum.

[IpeameToMMaTeMaTUKUABIAIOTCAPYHIAMEHTAIbLHBIECTPYKTYPBIHAIIIETOMUPA—
MPOCTPAHCTBEHHbIE (POPMBI U KOJUYECTBEHHBIE OTHOIIECHHUS (OT MPOCTEHIIHUX,
yCBaMBAEMbIX B HEMOCPEJCTBEHHOM OIBITE, 0 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUISL Pa3BUTHUSL HAYUYHBIXM TPUKIATHBIXUACH). MaTeMaTuueckuesHaHus 00eCleunBaroT
MOHUMAHHUE TPUHIIUIIOB YCTPONCTBA M HCIOJL30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUSITUE W HMHTEPHPETAIMIO COIUAIBHOM, HKOHOMHUYECKOH, IMOJUTUYECKOU
uH(OpMaIMK, TaIOT BO3MOXKHOCTH BBIMIOJHSATH PACUYEThl U COCTABIISATH AJITOPUTMBI,
HaXOIUThbUIIPUMEHATH(OPMYJIBI, B THIIPAKTUICCKUMUTIPUEMAMHUT€OMETPUUECKUX
U3MEPEHUN M TIOCTPOCHUH, YWTaTh WH(OpMAINIO, MPEACTABICHHYIO B BUJIE TaOJIHII,
auarpaMM U rpadUKOB, KUTh B YCJIOBUAX HEOIPEJCICHHOCTH U TOHMMAaTh
BEPOSATHOCTHBIN XapakTep CIIy4alHbIX COOBITHIA.

N3yuenne marematuku (GopMuUpyeT y OOydYaronIuxcsi MaTeMaTHUYeCKUW CTHIIh
MBIIIJIEHUS, TTPOSBIIIONIMIICS B OMpeIeJICHHBIX YMCTBEHHBIX HaBblkaxX. OOyuaromuecs
OCBaMBAIOT TAaKWE MPUEMBbl W METOJbl MBIIUIEHUSA, KaK HWHAYKUHUS W JEIYyKIUs,
000011IeHNe W KOHKPETH3alvs, aHAIU3 M CUHTE3, KilacCUUKAIMsI U CUCTEMaTU3AIIMS,
abctparupoBanrenananorus. O0beKThIMaTeMaTUYECKUXYMO3aKITIOUeHUN, TpaBUIanX
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXAaHU3M JIOTUYECKUX MOCTPOEHUM, CIOCOOCTBYIOT
BbIpabOTKEe yMeHHs (HOpMyIHpoBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYXKJICHHS, TEM
CaMbIM pPAa3BUBAIOT JIOTHYECKOE MbINUIeHHe. M3ydeHue mareMaTtuku oOecreuynBaeT
dbopMHUpOBaHUE aNTOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS W BOCHUTAHUE YMEHUU
NeNCTBOBATHII03aIaHHBIMAIITOPUTMAM, COBEPILIEHCTBOBATbU3BECTHBIE u
KOHCTPYHpOBaTh HOBBIE. B mporecce pemieHuss 3agad — OCHOBHOM ydeOHOM
NEATEIbHOCTH Ha ypOKax MaTEeMaTHKH — pPa3BUBAIOTCSA TBOpPYECKAas W IPUKIATHAS
CTOPOHBI MBIIILJICHHUS.
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OOyueHne mMaTeMaTUKE AAeT BO3MOXHOCTb Pa3BUBaTh y OOYYAIOUIUXCS TOYHYIO,
palMoHaIbHYI0O U MH(DOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOIXOJSAIINE
SI3bIKOBBIE,CHMBOJIMUECKHUE, IPAPUUECKUECPEACTBAIISBBIPAKEHUSCY K ICHUMH
HArJSIHOTO X MPEACTABICHUS.

[Ipu u3ydYeHUM MaTeMaTHUKH OCYIECTBISETCS 0O0Ilee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JIEUCTBUTEIHLHOCTH, MIPEACTABICHUSIMHU O TIPEAMETE U METOJIaX MaTeMaTHKH,
UXOTJIMYUUOTMETOIOBIPYTUXECTECTBEHHBIXUT'YMaHUTAPHBIXHAYK,000CO0CHHOCTSX
MIPUMEHEHUS] MaTeMAaTUKH JIJIs1 pEUICHUS HAYYHBIX U MPUKIIAIHBIX 33/1a4.

[IpuoputeTHRIMU TIETSIMH OOYyYEHHUST MaTeMaTuke B 5-9 kjaccax SBISIOTCS:

dbopMupOBaHUEIIEHTPATbHBIXMATEMATHUECKUXITOHATUI(YMCITO, BETMYNHA,
reomeTpudeckas ¢Gurypa, NepeMeHHasl, BEpPOSITHOCTh, (PYHKIHsA), OOECIeunBaIOIIUX
IPEEMCTBEHHOCTh ¥ EPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHUs 00yYarOIIUuXCs;

nojBe/ieHne OOydYarolmuMXcs Ha JOCTYIMHOM /IS HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEeMAaTUKH U OKPY>KArOIIEro MUpa, MOHUMaHWe MAaTEeMaTUKH KaK 4acTH
00111e# KyJbTYPhI UETIOBEYECTBA,

pa3BUTHE WHTEIJICKTYaJbHBIX W TBOPYECKUX CMOCOOHOCTEH 0O0ydarommxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIEIOBATEILCKUX YMEHUN, KPUTUIYHOCTH MBIIIUICHUS,
MHTEpeca K U3YYCHUIO MAaTEMaTUKH;

dopmupoBanue GYHKIMOHATBHOM MaTeMaTHYEeCKOW TI'PaMOTHOCTH: yMEHUS
pacno3HaBaTh MPOSIBICHUS] MaTeMaTHUECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEIB
pEaNbHBIX JKU3HEHHBIX CHUTYyallUAX W MPU H3YYEHUU APYTUX Y4EOHBIX MPEIMETOB,
NPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMYIHpOBaTh HX Ha S3bIKE
MaTeMaTUKA M CO3J4aBaTb MAaTEMATHYECKUE MOJENIH, MPUMEHSATh OCBOCHHBIM
MaTeMAaTHYECKU ammapar Juisl PpPELIeHHs MPAaKTUKO-OPUEHTHUPOBAHHBIX  3a/ad,
UHTEPIPETUPOBATH U OLICHUBATH MTOJIYUYEHHbBIE PE3YJIbTATHI.

OCHOBHBIETTMHUHCOIEPKAHUSTIPOrpaMMbIIoMaTeMaTikeBS—9knaccax:«Hucna
UBBIUUCTICHUS, «ANreOpan(« AJreOpandecKueBbIPAKCHUSI», « Y paBHEHUS U
HepaBeHCTBay»), «DyHkiun», «['eomerpus» («I'eomerpuueckne QUrypsl U HX
cBolcTBay, «M3MepeHne reoMeTpu4ecKuX BEIUYHH»), «BeposATHOCTh M CTaTUCTUKAY.
JlaHHbIe JIMHUW Pa3BUBAIOTCS TapajuIeNIbHO, KaXK/as B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOW,0/THAKOHEHE3aBUCUMOOJHAOTAPYT O, aBTECHOMKOHTAKTE ¥ B3aUMOJICHCTBUU.

Copepskanue mporpaMMbl IO MaTEMaTHKE, pacIpeiesieHHOe Mo rojgaM oOydeHus,
CTPYKTYPHUPOBAHO TakUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUTHAAIHHBIM
BOlpocaM  oOydaromuecss  oOpamjaiuch  HEOAHOKPATHO,  4YTOOBI  OBJIAJICHUE
MaTeMaTU4eCKUMHUITOHATUSIMUNHABBIKAMUOCYIIECTRISIIOCHIIOCIEA0BATEIBLHO 151
MOCTYNaTeIbHO, C COOJIIOJIEHUEM NPUHIMIIA MNPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIUCh B OOMIYI0 CHCTEMY MaTEeMaTHYECKUX MPEACTABICHUN O00yJaronumxcs,
pacimpsst u yriayosss ee, 00pasyst MpOoYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO MaremaTuka sBIsieTCS 00s3aTENbHBIM YUEOHBIM
MpeIMETOMHAaYPOBHEOCHOBHOT00011Ier000pa3oBanms. B5—9knaccaxmaremaTuka
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TpaJAMLIMOHHOU3YYaeTCIBpaMKax ey UXy4eOHbIXKYPCOB: BS—6K1accax—Kypca
«Marematukay, B 7-9 Kkitaccax — KypcoB «Anredpay» (BKJIt0Yas 3JIEMEHTbI CTATUCTUKUU
Teopun BeposiTHOCcTe) u «['eomerpusi». Ilporpammoill Mo MareMaTWKe BBOAMUTCS
CaMOCTOSATEIbHBIN Y4eOHbIN Kypc « BeposSTHOCTh M CTaTUCTUKA.

OO6mee 4KCIIO YacoB, PEKOMEHAOBAHHBIX JIsI M3Y4YeHUs] MaTeMaTUKHU (0a30BBIi
yYPOBEHB)HAYPOBHEOCHOBHOT000IIIET000pa3zoBanus,—9524aca:B5kiacce—
170ugacoB(SuacoBBHeAeHI0),BOKIacce—1 70uacoB(SuacoBBHEeAe0), B 7 kiacce— 204
yaca (6 yacoB B Hezenmo), B 8 kiacce — 204 gaca (6 gacoB B HeAem0),B 9 kinacce — 204
yaca (6 4acoB B HEJICJIIO).
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IHVIAHUPYEMBIEPE3YJIbTATBIOCBOEHUMAINIPOI'PAMMDbI
IHOMATEMATHUKEHAYPOBHEOCHOBHOI'OOBIIEI'OOBPA3OBAHUSA

N3yyenne MareMaTukyd Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAIPaBICHO
Ha JOCTHKCHHE OOYYAIOUIMMUCS JIMYHOCTHBIX, METalpPeIMETHBIX W TPEAMETHBIX
00pa3oBaTeIbHBIX PE3YyJbTaTOB OCBOCHHS YU€OHOIO MpEeIMETA.

JIMUHOCTHBIEPE3YJIBTATDBI

JIMuHOCTHBIE ~ pe3yNbTaThl ~ OCBOEHHUS  MpOrpaMMbl O  MaTeMaTHKe
XapaKTEpU3YOTCS:

1) naTpuOTHYECKOEBOCTIUTAHHE:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K TOCTHKCHHSIM POCCUHUCKAX MATEMAaTHKOB U POCCHICKOU
MaTeMaTUYECKOUIITKOJIBI, KHCIIOIb30BaHU O3 TUX TOCTH)KEHUHBIPYTHXHAYKAX "
NPUKIAIHBIX cepax;

2) TPa’kIaHCKOEHyXOBHO-HPABCTBEHHOEBOCTIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IpaKJaHWHA U peau3allii €ro IMpas,
NpECTaBIeHHEM O MAaTeMaTUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYD,SIBICHHM, IPOIEAYPIrpax AaHCKOT00011IecTBA(HAIIPUMED,BBIOOPHI,ONPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKHUX MPOOJEM, CBS3aHHBIX C MPAKTHYECKUM
OPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAHUEM BaXKHOCTH MOPAIBHO-ITUYECKHUX
IPUHIUIIOB B IESITEIbHOCTH YYEHOT0;

3) Tpy/10BOEBOCIUTAHHE:

YCTAHOBKOW Ha AKTUBHOE Y4YacTHE€ B PEUICHUHM MPAKTUYECKUX 3a]ay
MaT€MaTUYE€CKON  HANpaBJIE€HHOCTH, OCO3HAHUEM  BAXXHOCTM  MaTEMaTUYECKOrO
oOpa3oBaHHs HAa TMPOTSKEHUU BCEW >KU3HU IS YCIENTHOW TMpodecCHOHATBHOM
JeSTETbHOCTUUPA3BUTHEMHEO0XOTMMBIXYMEHHI,0CO3HAaHHBIMBBEIOOPOM
UTIOCTPOCHUEMUHIUBUY AIbHON TPACKTOPUHOOPA30BAHUS MK N3HEHHBIXTIIIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYEeCKOEBOCITUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAJLHOMY M 3CTETHYECKOMY  BOCIIPHSITHIO
MAaTEMaTHYCCKUX OOBEKTOB, 3ajad, pEIMICHHH, pacCyKICHUH, YMEHHIO BHUICThH
MaTEMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTHHAYYHOTOTIO3HAHMS
OpUEHTAIIMENUBICSITEIbHOCTUHACOBPEMEHHYIOCUCTEMYHAaYYHBIXTIPEICTABICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJbI U OOIIECTBA, TOHUMAHUEM
MaTeMaTH4eCKOM HayKu Kak c@epbl 4YelOBEYECKOW  JIeSITeIbHOCTH, HTaloB
€epa3BUTHAN3HAYUMOCTUJISIPA3BUTHA LI BUITN3A1MHN, OBJIaICHUEMI3BIKOM
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MaTeMaTMKd K MaTeMaTHYE€CKOU KYHBTypOﬁ KaKk CpCcaACTBOM TIIO3HAHUA MHpA,
OBJIAACHHUCM HpOCTCfIHIPIMH HaBBIKaMU HCCHGI{OB&TGJ’IBCKOﬁ ACATCIBHOCTH,

6) puznyeckoeBoCINTAHUE,(POPMHUPOBAHUEKYIbTYPHI3T0POBbSI n
IMOLMOHAIBHOIO 0JIAT OOy M
TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUs 310POBOT0 00pa3a *U3HU (310pOBOE INMUTAHHE, COAJAHCUPOBAHHBIM PEKUM
3aHATUHUHOTIBIXA, PETYIIAPHAI(PU3NUECKASIAKTUBHOCTB ),C(HOPMHUPOBAHHOCTHIOHABBIKA
pedaexkcuy, TpU3HAHMEM CBOEr0 IpaBa Ha OWIMOKY M TaKOro >K€ IpaBa JpPyroro
4eJI0BEKa;

7) IKOJIOTHYECKOEBOCTIUTAHUE:

OpUeHTalueHHaIpUMEHEHMeMaTeMaTHYeCKUX3HAaHUM I pelIeHus13a]auB  001acTH
COXPAaHHOCTH OKpY’Kalolled cpejabl, IUIAHUPOBAaHUS TMOCTYNKOB M OLEHKU UX
BO3MOXXHBIX TOCIEACTBUN Il OKpYXaroled Ccpelibl, OCO3HAHUEM TJI00AIBHOTO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanusIKU3MeHSII0IUMCSIYCJIOBHSIMCOHAIbLHOWMTIPUPOIHOMH CPeIbI:

TOTOBHOCTBIO K JCHCTBUAM B YCJIOBUSIX HEOIPEICIICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTU YE€pe3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHUCJIE YMEHHUE
YUUTBCA y APYTHUX JIIOJIeH, MpUoOpeTaTh B COBMECTHOM NEATEILHOCTH HOBBIC 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEO0OXOIMMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (HOpMyTupoBaTh
UJieH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTaX U SIBIICHUSAX, B TOM YUCIIE paHEE HE W3BECTHBIX,
OCO3HaBaTh NeMUIMTHI COOCTBEHHBIX 3HAHUNM M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIIMIOKAaKBbI30B, TPEOYIONTUHKOHTPMED, KOPPEKTUPOBATEIIPUHUMAEMBICPEIIICHUST |
nencTBusl, GOpPMYIUPOBATH U OIEHUBATH PUCKH U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAINPEAMETHBIEPE3YJIBTATHI

BpesynpTaTe0cBOCHHUSIPOrpaMMBITTIOMATEMATUKEHAYPOBHEOCHOBHOTOOOIIIETO
oOpa3oBaHus y oOywaromerocs 0ynyT copMUpOBaHBI METANPEIMETHBIE PE3yIbTaThI,
XapaKTepU3YIOIIHECs] OBJAJICHUEM IMO3HABATEIIPHBIMA YHUBEPCATBHBIMA YYCOHBIMU
JNEUCTBUSMH, KOMMYHUKATHBHBIMA  YHUBEPCAIbHBIMH  YYCOHBIMU  JICUCTBHSIMU,
PETYISITABHBIMU YHUBEPCATBHBIMU YU€OHBIMU JICHCTBUSIMHU.

ITo3HaBaTeIbHBbICYHHBEPCAJIbHbICYYeOHbIC1eHCTBUSA

[lo3HaBaTenbHble  yHHBEpCajbHble  ydyeOHble  JCHUCTBUS  OOECIIEYMBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHUBHBIX MPOILIECCOB 00yUarOmMXcs (OCBOCHUE METOI0B
MO3HAHUSI OKPYKAIOIIEr0 MHpa, TMPUMEHEHUE JIOTUYECKUX, HCCIIeA0BaTEIbCKUX
onepaiuii, yMeHui paborars ¢ nHpopManuei).
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BazoBblesioruueckuneneiicTBus:

BBISIBJISITh M XapaKT€pU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXIy MNOHATUAMH, (POPMYJIHUPOBATH ONPEACICHUS
MOHATHH,yCTaHaBIMBAThCYIECTBEHHBINTPU3HAKKIIACCU(UKAITUN,0CHOBAHHUSI TUISE
000011I€eHNs U CPAaBHEHHUS, KPUTEPUU MPOBOJUMOTr0 aHAIN3a;

BOCIIPUHUMATh,(pOPMYITUPOBATHUIPEOOPA30BBIBATHCYKICHUS : YTBEPAUTEIIbHBIE U
OTpULATENbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISI ThMAaTEMAaTHYECKHE3aKOHOMEPHOCTH,B3aUMOCBA3UUIIPOTUBOPEUHSI
B(hakTax,JTaHHBIX,HAOIIOACHUSI XY TBEPKACHUSIX, [IPEAJIaraTbKPUTEPUUJISL  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYNH;

IIPOBOJIUTHBBIBOABICUCIIOIB30BAHUEM3AKOH OBJIOT UK, 1€ TYKTUBHBIX u
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO AaHAJIOTUU;

pa30upaTbI0Ka3aTeIbCTBAMATEMATUYECKUXYTBEPKICHUN(TTPSIMBbIE U oT
IPOTUBHOTO), MIPOBOJINTh CaMOCTOSITEJILHO HECJIOXKHBIC J0Ka3aTeIbCTBA
MaTEeMaTUYECKUX(PAKTOB,BBICTPAUBATHAPTYMEHTALIUIO, IPUBOIUTHIIPUMEPHI U

KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNUS,

BBIOMPATh CIOCO0 perieHus yueOHOH 3aja4uu (CpaBHUBATh HECKOJIBKO BApHUAHTOB
pelieHusi, BEIOMpaTh Hanbosee MOAXOASIIINI ¢ YIETOM CaMOCTOATEIbHO BBIJEICHHBIX
KPUTEPUEB).

Ba3zoBbleuccienoBare/ibCKue1eiCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCJICAOBATECIbLCKHA HWHCTPYMEHT IIO3HAHHS,
(GopMyIIHpPOBaTH BOMPOCHI, (DHUKCUPYIOIINE MTPOTUBOPEUHE, IPOOIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOC, ()OPMHUPOBATh THIIOTE3Y, apryMEHTHPOBATH CBOIO
ITO3ULIMIO0, MHEHUE;

IPOBOJUTH 10 CAMOCTOSITEIIBHO COCTABJICHHOMY IUTAHY HECIIOKHBIA IKCIICPUMEHT,
HEOOJIBIIIOCUCCIICIOBAHNE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOrOOOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHWS ¥ BBIBOJALI IO pe3yJbTaTaM
MIPOBEJCHHOTO HAOJIOACHUS, MCCIICIOBAHMS, OIICHUBAThH JOCTOBEPHOCTHh MOJIYYCHHBIX
PE3yIBTATOB, BEIBOJIOB U 000OIICHHIA,

MIPOTHO3MPOBATh BO3MOJKHOE pa3BUTHE Tpollecca, a TaKXKEe BBIIBHUTATH
MIPEIOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Paboracundopmanueii:

BBISIBIIITH ~ HEJAOCTATOYHOCTh M M30BITOYHOCTH  WMH(OpMalUM,  JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a49H;

BBIOWpATh,  AHAJIM3UPOBATh,  CUCTEMATH3UPOBATH W  HMHTEPIPETUPOBATH
MH(pOpPMALINIO Pa3IMUHBIX BUJOB U (DOPM MPEACTABICHUS;

BbIOMpaTh(OpMyIpeAcTaBICHUIMH(OPMATUUUHILTIOCTPUPOBATHPEIIIAEMbIE
3a/1a4y CX€MaMH, AuarpaMmMaMu, MHOU IpauKoi U X KOMOMHAIUSIMU;
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OLICHMBAThHA1C)KHOCTbUH(DOPMALIUUIIO KPUTEPUSIM,IPEITI0KEHHBIMYUNUTEIEM HIIN
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHI)IeyHI/IBepCaHbeIeyqeﬁﬂbIeHeﬁCTBHﬂ
KoMMyHHUKaTUBHBIE  yHHMBEpCaJbHbIE  Y4YeOHBbIE  JIEWCTBUS  0OECHEUMBAIOT
c(hOpMHPOBAHHOCTH COLIUATIBHBIX HABBIKOB 00YYaIOIIHUXCSI.

O01enue:

BOCIIPUHUMATHU(DOPMYITHUPOBATHCYKICHUSIBCOOTBETCTBUUCYCIIOBUSIMU ~ UIIEIISIMU
oOllleHHs, $ICHO,TOYHO, TPaMOTHO BBIPAXATHCBOIOTOYKY 3PEHHSB YCTHBIX U
NMUCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS IO XOAY PEUIeHUs 3aJaud M TOJyYeHHBIM
pe3yibTaTam;

B XOJIe OOCYXJIEHMsS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI,
poOJIeMbl, pelraeMoi 3ajiaud, BBHICKA3bIBaTh WJICH, HAIICJICHHBIC HA TOUCK PEIICHUS,
COTIOCTABJISITh CBOM CYXJEHUS C CYXICHUSMH JPYTUX YYaCTHUKOB JUajora,
OOHapYXUBATh Pa3IM4YUe U CXOJCTBO IMO3UIUMH, B KOPPEKTHOU (popme GpopMyIupoBaTh
pa3HOTJIacusi, CBOU BO3PAKCHUS;

NPEACTABIATh PEe3yJbTaThl PEIICHUS 3a7adyd, JKCIEPUMEHTa, HWCCISI0BaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (GOpMAT BHICTYIUIGHHS C y4eToM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

CorpyaHuyecTBo:

OHUMAaTHUHUCTIOIB30BATHIIPEUMYIIIECTBAKOMAaH THOWUUHIMBUTYIbHOHPAaOOTHI
NpY PEeIICHUH YICOHBIX MAaTEMATHUSCKUX 3a]1aY;

NPUHUMATh 1€Ib COBMECTHOW JIEATEIBHOCTH, IUIAHUPOBAaTh OpPraHU3aIUIo
COBMECTHOU pabOThI, pacrpeesaTh BUALIPAOOT, TOrOBAPUBATHCS, 00CYKIATHIIPOIIECC
U pe3ysbTaT paboThl, 0000IIaTh MHEHHS HECKOJBKUX YETIOBEK;

y4acTBOBaTh B TPYIIOBBIX ¢GopMmax paboTel (0OCYXKICeHHs, OOMEH MHECHHUSIMH,
MO3TOBBICIITYPMBIUAPYTHE ), BHITOIHITHCBOIOYACTHPAOOTHIMKOOPIMHIUPOBATHCBOU
JECUCTBUS C IPYTUMH WICHAMU KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIT
MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUS.

PeryasiTuBHbICYHUBEPCAJIbHbICY4YeOHbIE1eiCTBUSA
PerynstTuBHbIeyHHBEpCATbHBICyUeOHBIEACHCTBUIO0ECTIEUNBAIOT(POPMHUPOBAHHE
CMBICJIOBBIX YCTAHOBOK M KWU3HEHHBIX HABBIKOB JTUYHOCTH.

Camoopranu3anusi:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, aAJITOPUTM PEILICHHs 3aJayu (WA €ro 4acTh),
BBIOMpaTh CHOCOO pEIICHHs] C YYETOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4eTOM
HOBOU MH(OpMaIu.
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CaMOKOHTPOJIb:

BJIAJE€Th CIOCOOAMHU CaMONPOBEPKHU, CAMOKOHTPOJISI IMpoliecca W pe3yjbTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPHU PEIICHUU 3a7ayH,
BHOCUTh KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, HaWJIEHHBIX
OIKOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATbCOOTBETCTBUEPE3YIHTATAICATEIbHOCTUIIOCTABICHHONIIECIIH u
YCJIOBUSIM, OOBSICHATh MPUUYUHBI JOCTIKCHUS WM HEJOCTHDXKCHUS 1N, HaXOJIUTh
omuOKy, 1aBaTh OIICHKY MMPUOOPETECHHOMY OIIBITY.

NPEAMETHBIEPE3YJIBTATBI

[IpeaqmerHble  pe3ynbTaThl  OCBOCHHMS ~ IPOTpaMMbl MO  MaTeMaTHKe
PEACTaBICHBINOT0JaMO0YyUYCHUSIBPAMKAXOT/ICIbHBIXy4€OHBIXKYPCOB:BS—OKIacCaxX—
Kypca
«Marematukay,B7—-9kiaccax—KypcoB«Anredpa»,«l eomerpusin,«BeposTHOCTHH
CTaTUCTHKAY.
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OEJIEPAJIBHASAPABOYASIIPOITPAMMAYUEBHOI'OKYPCA
«MATEMATUKA»B5-6 KJIACCAX

HOACHUTEJIBHASA3ZAIINCKA

[IpuopuTeTHBIMH LIENIMH OOy4YeHUsT MaTeMmaTthuke B 5—0 Kiaccax SBISIOTCA:

MPOI0JKEHNE(HOPMUPOBAHUSIOCHOBHBIXMATEMATUYECKUXTTOHSA THI (UHCTIO,
BeJIMYMHA,reoMeTprudecKasipurypa),00ecrnednBaromuXIpeeMCTBEHHOCTbU
MEPCHEKTUBHOCTh MaTEMATUYECKOTI0 00pa30BaHus 00yYarOIIUXCS;

pa3BUTHE MHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEW 00yuaromuxcs,
NO3HABATEIbHON AKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHMM, MHTEpeca K H3YUYEHUIO
MaTEeMaTHKU;

NoJIBe/IeHHe OOYy4yaloIUXCcsl Ha JOCTYMHOM JMJii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3U MaTEMaTUKH U OKPYXKaIOLIEro MUpa;

dopMupoBanue (GYHKIMOHAJIBHOM MaTEeMaTHYECKOM TIpaMOTHOCTH: YMEHUS
pacmo3HaBaTh MaTeMaTH4YeCKHE OOBEKTbl B pEAIbHBIX JKM3HEHHBIX CHUTYalUAX,
NPUMEHSITh OCBOCHHBIE YMEHHS JJIS PpEUICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh TOJTYYEHHBbIE pE3yJlbTaTbl M OLEHUBATh KX HA COOTBETCTBHUE
NPAKTUYECKON CUTYaIIUH.

OCHOBHBIE JIMHUM COAEpKaHUS Kypca MaTeMaTMKu B 5—6 Kiaccax —
apupMeTHIEeCKasIUTeOMETPUYECKAS, KOTOPhIEpa3BUBAIOTCANAPATUICIIBHO, KaXKaas
BCOOTBETCTBUUCCOOCTBEHHOMIOTUKOM,0JHAKO, HEHE3aBUCUMOOIHAOTIPYTOif,a B TECHOM
KOHTaKTE M B3aUMOJIEUCTBUU. TakKe B Kypce MAaTEMAaTHKU MPOUCXOJIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U OMUCATETHbHOM CTATUCTUKH.

N3ydyenne apupMeTHUECKOrOo MaTepualia HAYMHAETCS CO CHCTEMaTH3allud

UPa3BUTHUSA3HAHUOHATYPAIbHBIXUNCIIAX,10JTyYEHHBIXHAYPOBHEHAYAIBHOT O
oOmeroo6paszoBanus. [ IpuaTOMCOBEPIIEHCTBOBAHNEBEIUUCTUTEILHOUTEXHUKH U
dbopMUpOBaHHE  HOBBIX TEOPETUYECKUX 3HAHUM COYETAeTCs C pa3BUTHEM
BBIUMUCITUTENILHON KYJIbTYypbl, B YacCTHOCTH C OOy4Ye€HHUEM MPOCTEHIINM TpUeMam
INPUKUAKA W OLEHKH pE3yJbTaTOB BBIYMCICHHNA. V3ydeHHe HaTypajgbHBIX YHCEI
IPOJOJKAETCABOKIIACCE3HAKOMCTBOMCHAYAJIbHBIMUIIOHATUSIMATEOPUHIETUMOCTH.
Hauanoun3yueHus100bIKHOBEHHBIXUIECATUIHBIXIPOOEHOTHECEHOKSKITacCy. DT
NEPBBINITANIBOCBOCHUUIPOOEH, KOTJAIPOUCXOAUT3HAKOMCTBOCOCHOBHBIMUHJIESIMU,
NOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX Jpo0eii B OJIHOM 00beMe
IpEeIIIeCTBYETU3YYCHUIOACCATHYHBIXAPOOEH, YTO1e1ecO000Pa3HOCTOUKU3PEHNUS
JIOTUKUH3JI0KEHUSTYMCIIOBOMIMHUY, KOT TAPABUIIAAE ICTBUICAECATUYHBIMH
APOOSIMUMOKHOOOOCHOBATHYKEU3BECTHBIMUAITOPUTMAMHUBBITIOTHEHUS IEUCTBUN C
OOBIKHOBEHHBIMU JPOOSIMU. 3HAKOMCTBO € JIECATHYHBIMU JPOOSIMUPACIIHPUT
BO3MOXXHOCTH IS ITOHMMAaHUA00yJa oMM A CSIPUKIIaTHOT OTPUMEHEHUSTHOBOI
3aMMCUNIPUN3YYEHUUAPYTUXITPEIMETOBUITPUIPAKTUIECKOMHUCIIONB30BaHHU M.
Ké6xknaccyoTHeceHBTOpOMATANBU3yUEHUUAPOOEH, [ACTPOUCXOAUT COBEPIIIECHCTBOBAHUE
HABBIKOB CPaBHEHUS U IpeoOpa3zoBaHus ApoOeii, 0OCBOCHHE HOBBIX
BBIYHCIUTEIBHBIXAITOPUTMOB,0TTAYMBAHU €TEXHUKUBBIYUCIICHUI,BTOMYHCIIE
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3HAYCHUN BBIPAXKECHUM, COAEp)KAIUX U OOBIKHOBEHHBIE, M JECATUYHBIE JIpOOH,
YCTaHOBJICHUE CBSI3€H MEXIyHUMU,PACCMOTPEHUE TPUEMOB pellieHUs 3a1auyHa qpoou. B
Hayalie 6 Kjiacca MPOUCXOAUT 3HAKOMCTBO C ITOHATHEM MPOLICHTA.

OcoOEHHOCTBIO M3YUCHHUS MOJOKUTENBHBIX U OTPUIIATEIIbHBIX YUCEIT SIBISETCS TO,
YTO OHU TaKX€ MOTYT pacCMaTpuBaThCS B HECKOJIBKO 3TamoB. B 6 kiiacce B Hauaie
M3y4eHUATEMBI«]I [0710)KUTETBHBIE MO TPUIIATEIHLHBIEYMCIIA» BBIICIISIE TCTIOATEMA
«IIenpieuncna,BpaMKaxKOTOPOM3HAKOMCTBOCOTPUIIATEIbHBIMU YU CIIAMUUCUCTBUSIMHUC
MOJI0KUTETbHBIMUMOTPULIATETbHBIMUYUCIAMUIIPOUCXOIUTHAOCHOBE COAEPKATEIBHOTO
noaX0/a. Jt1o MO3BOJISIET Ha JTOCTYITHOM YpOBHE MO3HAKOMUTH
00yJaIOMUXCAMPAKTUIECKUCOBCEMHUOCHOBHBIMUTIOHATUSIMUTEMbI, BTOMYHCIICH c
npaBUjaMU 3HAKOB TIPU  BBIMOJHEHUH apudmeTudyeckux JeuctBuid. M3ydenue
palMoHaIBHBIX YHCe OyAeT MPO0JDKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOydeHHHM penIeHUI0 TEKCTOBBIX 3ajady B S5—0 Kjaccax HCIOJIb3YIOTCSA
apudmMeTHUecKrue npremMsbl perieHus. [Ipu oTpaboTke BRIYUCIUTEIBHBIX HABBIKOB B 5—6
KJIaCCaxpacCMaTPUBAIOTCATEKCTOBBIC3aJaUCIICIYFOIIMXBUI0B 33 JaYNHAIBUKEHHUE,
HAYaCTH,HAMTOKYIIKH,HAPAOOTYUITPOU3BOAUTEILHOCTh, HAITPOIICHTHI, HAOTHOIIICHHS u
nporopiuu. OOyyaromuecss 3HAKOMSATCS C TPUEMaMH peEIIeHUs 3ajad nepedopom
BO3MOJKHBIX BapUAHTOB, ydarcsl paboTath ¢ MHpOpMaIuel, mpeacTaBieHHoOn B GopMme
TaOJIUI WU TUarpamM.

B mporpamme yuebHoro kypca «MaTemaTuka» NperycCMOTPEeHO (opMUpOBaHUE
IPOIEEBTUYECKUX anredpandeckux MpeacTaBieHuil. bykBa kak CHMBOJ HEKOTOPOTO
yuciaa B 3aBUCHUMOCTH OT MAaTEMaTUYECKOTO KOHTEKCTa BBOAUTCS MOCTEIIEHHO.
bykBeHHass CHMBOJMKA IIMPOKO HCIOJB3YETCA MPEXKIE BCEro sl 3alucH OOIIUX
YTBEPKICHUHUUTIPEIII0KEHIH,(OPMYIT,BUaCTHOCTUAJIABBIUMCICHUATEOMETPUIECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTENS» YHCIIA.

B mporpamme yuebGHOro kypca «Maremartukay TpeJcTaBieHa HarjsaHas
reOMEeTpusi, HalpaBlieHHAs Ha pPa3BUTHE OOPA3HOTO MBINUJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHMsI, N300pA3UTENbHBIX YMEHHM. JTO BaKHBIA ATAll B U3YYCHUH T'€OMETPHH,
KOTOPBIAOCYLIECTBISACTCIHAHATIIAHO-ITPAKTUYECKOMYPOBHE, ONIUPACTCS HA HAIJISHO-
oOpazHoe MBILIJICHHUE 00yJaroIIIXCA. bosnbmas pOJIb OTBOJUTCS
MPAKTUYECKONACATENIBHOCTH,  OMBITY,OKCIIEPUMEHTY,MOIeTupoBaHuio. OO0 ydarommuecs
3HAKOMSTCS ¢ TEOMETPUYECKUMHU (PUTYypaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEUITUMUKOH(DHUTypaLIHSIMU,y4aTCAN300pakaThUXHAHETMHOBAHHOM
UKJIeTYaTOMOyMare,paccMaTpuBatOTUXITPOCTEHIIIMECBOMCTBA. Bnopoueccenszyuenus
HATJISITHON T€OMETPHUH 3HAHUS, MOJyYeHHbIE OOydYalOIMMMUCS HA YPOBHE HAYaJIbHOTO
o01mero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACTITUPSIFOTCS.

CornacHoyueOHOMYIUIaHYBS—OKIacCaXn3y4yaeTCAMHTErPUPOBAHHBIMIIPEIMET
«MareMaTnkay, KOTOPBIH BKJIIOYaeT apumeTHueckuii martepual H HarJISIHYIO
rEOMETPHIO,aTAKKEIPOIIEIeBTUYECKUECBEICHUSN3AITeOPBL, IEMEHTHIJIOTUKY U Haudala
ONUCATEIIbHON CTATUCTUKHU.

OO6uiee 4KCIIOYacCOB, PEKOMEHJOBAHHBIX/ISI M3y4YeHUS MaTeMaTtuku, —3404acos:
BSknacce—1704acoB(SuacoBBHeneN0),BOkIacce—1 70uacoB(S4acoBBHEACIIO).
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COAEP KAHUEOBYYEHUA
5 KITIACC

HartypajnbHbleYHCIAHHYJIb

Hatypansnoe uwmcno. Psan Harypambubix uwmcen. Ywucino 0. WM3o0paxkenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJUHATHOU (YUCIOBOM) IPSIMOM.

[To3uunoHHass cucreMa CcyucleHus. PumMckas HyMmepauuss Kak OpuMmep
HETO3UI[MOHHON CUCTEMBI CUMCIIEHUS. JlecATUUHAs CUCTEMA CUUCIIEHNUS.

CpaBHEHMEHATYpaIbHBIXUHCEI,CPABHEHUEHATYPAIIbHBIXUNCEICHYJIIEM.
Crnoco0bicpaBHeHUs. OKpyTIIEHUEHATY PAIbHBI X YU CEJL.

Ciio)xeHre HaTypaJIbHBIX YUCEJ, CBOMCTBO HYJISl MPU CIOKEHUU. BhlunTaHue Kak
neicTBUe,00paTHOECIOKEHHIO. Y MHOKEHUEHATYPaJIbHBIXUHUCEIT,CBOMCTBAH YIS u
eIUHUIIBI TpU yMHOXEHHH. JleneHue Kak JedcTBHE, OOpaTHOE YMHOXEHUIO.
KomnoneHTs! neiicTBui, CBsA3b MeXAy HUMU. [IpoBepka pe3ynbpTaTa apupMeTudecKoro
neictBus.[lepemecTUTEIbHOCHCOYETATEIBHOSCBONCTBA(3aKOHBI )CI0KEHUS U
YMHO>KEHHS, pacIpeIeTUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB Juisi 0003HAUYE€HMS] HEWU3BECTHOTO KOMIIOHEHTAa M 3aluCH
CBOMCTB apu(PMETUUECKUX JICHCTBUH.

Jlenurenu U KpaTHbIE YUCIIA, PA3JIOKEHUE HA MHOXKUTENU. [IpocTeie n cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HaTypaJbHBIM MOKa3aTeNeM. 3alUCh YUCIa B BUJIE CYMMBI pa3psIHbIX
CJaracMaix.

HucnoBoe BbIpakeHHE. BhIUMCIICHNE 3HAYEHUM YMCIOBBIX BBIPAXKECHUU, MOPSIOK
BBIITOJIHEHUAAEUCTBUN. MICII0JIb30BAHNEIPUBBIYMCIICHUA XIIEPEMECTUTEIIBHOT OU
COUYETATEJIbHOTO CBOWCTB (3aKOHOB) CJIOKEHHMSI M YMHOXEHHUS, PACHPEIEIUTEIbHOrO
CBOMCTBA YMHOKECHHS.

Jpoon
IIpencraBnenne o ApoOU Kak criocoOe 3amrcH 9acTH BedWYUHbI. OOBIKHOBEHHBIC

npo6u. IlpaBuipHBIE W HempaBWiIbHBIE ApoOu. CmermaHHas IpoOb, MPENCTABICHUE
CMENIaHHOWIPOOVBBHICHETIPABIIILHONAPOOUUBBIIETICHUEIIETI0NYaCTUINCIIA u3
HEeMpaBWwIbHONW Jpobu. WM3o0paxeHue npoOeil TOUYKaMHU HA YUCIOBOW TMPSIMOMA.
OcHoBHOe cBoiicTBO ApoOu. Cokpamienue apoOei. IlpuBenenue apoOM K HOBOMY
3HameHartento. CpaBHEHHE APOOECH.

CnoxeHnue W BblUMTaHUE JpoOeil. YMHOXKEeHHE W JelieHHe JpoOeil, B3auMHO-
oOpaTHbIe TpoOu. HaxoxmeHre 4acT 1eIoro u 1eioro Mo ero YacTH.

Hecstuunast 3amuck ApobOeit. [lpencraBnenue aecsITHUHON ApodW B BUAC
OObIKHOBEHHOU. M300pakeHne NeCSITUYHBIX ApoOei TOYKaMHU Ha YHUCJIOBOW MPSMOM.
CpaBHeHUE JECATUYHBIX IPOOEi.

ApudmeTtnyeckue ACUCTBUS C NECATUYHBIMU Apo0siMU. OKpyrieHUue IeCATHUYHBIX
TpOOEH.
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PeniennerekcToBBLIX3a1a4

Perienrie TEKCTOBBIX 3a/lady apuPpMeTUUECKUM CcrocoOoM. PelieHue JTOruyecKux
3aia4.Pemenunesanaunepe0opoMBCEeXBO3MOKHBIXBApUAHTOB. IcTIOTb30BaHUEIPU
pelieHny 3a1a4 TabuIl U CXEM.

Pemienue 3agay, conepkammx 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIUYHUHBI: CKOPOCTD,
BpEMsl, PACCTOSIHUE, 1I€HA, KOJHUYECTBO, CTOMMOCTh. EJWHUIIBI M3MEPEHHUs: MACCHI,
o0beMa, IIeHbI, PaCCTOSIHUS, BpEMEHU, CKOpOCTU. CBSA3b MEXKIYSIUHUIIAMU U3MEPECHUS
Ka)XII0U BEJIMYUHBI.

PemienrieocHOBHBIX3aa4HAIPOOU.

[IpencraBnenne 1aHHBIXBBUIETAOIUI, CTOJIOUATHIX TUATPAMM.

Harasanasireomerpus

Harnsanseie npencraBieHuss o purypax Ha IUJIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
J1y4,yr'0J1,JIOMaHasi, MHOTOyT OJIbHUK, OKPYKHOCTB,KpYT. Y o1 I [pAMOM,0CTpBINA, TYyHION U
Pa3BEPHYTHIN YIJIBL.

JInuHa OTpe3Ka, METpPUYECKUE €IWHULIbl JUIMHBL. JJIMHA JOMaHOW, NepuMeTp
MHOTOYroJjibHHKa. VI3MepeHne U nocTpoeHue yrioB ¢ MOMOUIbI0 TPAHCIIOPTUPA.

Harnanuele mnpeacraBienuss o (Gurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
OpsIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PABEHCTBE (hUTYP.

N3o6paxxenne ¢uryp, B TOM umcie Ha Kkietdarod Oymare. Iloctpoenue
KOH(UTypanuin3zdacTeHpsMoni,0KpyKHOCTHHAHEIMHOBaHHONUKIIeTUaTOHO ymare.
Hcnonp3oBaHue CBOKWCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBapaTa.

[TnomanbnpsIMOyroIbHUKaUMHOTOYTOJIBHUKOB,COCTABIEHHBIX u3
IPSAMOYTOJILHUKOB, B TOM 4HCIEe (GUTyp, H300paKCHHBIX Ha KieTdarod Oymare.
Enununel uamMepeHus miomaim.

Harnsnsele npencraBieHuss O NPOCTPAHCTBEHHBIX (GUTYpax: MNPSIMOYTOIBHBIH
napasuienenurnesi, Kyo, MHOTOrpaHHUKH. M300pakeHne mpoCTEHIIMX MHOTOTPAaHHUKOB.
Pa3Beprrukybannapamnenenunena. Co3gaHueMo1eIeHMHOTOTPaHHUKOB(H30yMaru,
MIPOBOJIOKH, TUTACTHJIMHA U APYTUX MaTEPUAIIOB).

ObbpeMipsiMoyTosIbHOTONIapajuienenunena,kyoa. Eqununpimzmepenusoobema.

6KJIACC

HartypanbHbleuunciia

Apudmernyeckne JEUCTBUS C MHOTO3HAYHBIMH HATYPaIbHBIMH YHCIIAMU.
UucnoBbie BBIpAXKEHUS, MOPSAOK JAEHCTBUI, UCIONb30BaHHE CKOOOK. Mcmonb3oBaHue
MIPUBBIYUCIIECHUAXIIEPEMECTUTEIILHOTOMCOYETATETbHOTOCBONCTBCI0KEHUSN
YMHOXEHUS, PACHPEICIUTEIbHOIO CBOWCTBA YMHOXEHUA. OKpyrJieHUEe HaTypadbHbIX
qucen.

JlenuTenuuKpaTHbIEYUCIIa, HanO OO0 NI IeTU TeTIbMHANMEHbIIIee0011Iee
KpatHoe. [leauMOoCcTh CyMMBI U Tipou3BeicHus. JleeHue ¢ OCTaTKOM.
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Apoou
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue ApoOeH.

CpaBHeHUenynops10urBaHueApoOeil. PereHne3aiaunaHax 0k A€ HUEYaCcTHOT LEJI0ro M
Hesnoro mo ero vactu. [IpobHoe uymcno kak pesynbTaT fAeneHus. IlpencraBnenue
JNECATUYHOM  JpoOM B BUJAE  OOBIKHOBEHHOM  ApoOM U BO3MOKHOCTH
MPEICTaBICHUA00BIKHOBEHHOMIPOOUBBUAE AECATUUHOM. [lecATHUHBIEPOOH
uMeTpuuecKkasicucteMaMep. ApupMeTHYECKUE1eHCTBUSMUUCITOBBIEBBIPAKEHUSIC
OOBIKHOBEHHBIMU U JIECITUUHBIMU JAPOOSIMHU.

OtHowenue. JlenenneBnanHoMoTHoeHnu. Macitad, nponopuus. [ Jpumenenue
OPOMOPLUHA NP PELICHUH 3a/1ay.

[lonsiTue mpoueHTta. BpluncieHne mpoLEeHTa OT BEJIMYMHBI M BEJIMYUHBI 1O €€
POLEHTY. BbIpakeHnenpoleHTOBAECITUHUHBIMUAPOOsiMU. Pelienne3anay Ha MpOLICHTHI.
BripaskeHre OTHOIIEHHS BEJIMYMH B MPOLIEHTAX.

IHonoxuTEIbHBIEMOTPULATEIbHBICYHCIIA

[lonoxurenbHble W oOTpULATENbHblE uuciaa. Llenpie uywcma. Moaynp yucha,
reoMeTpuiecKassuHTepnperanusmonyissuncia. U3oopaxkeHneurncesHakooOpIMHATHOM
npsimoii. YucnoseienpomexkyTku. CpaBHeHHeuncen. ApudmeTndaeckue ieicTBusiC
NOJIOKUTEIbHBIMUA U OTPULATEIbHBIMUA YUCIAMH.

[IpssMOyTOJIbHASICUCTEMAKOOPANHATHATUIOCKOCTH. KOOpIMHATBITOUKH Ha
IUIOCKOCTH, abcimcca U opauHata. [locTpoeHue Todexk U (puryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHBbICBBIPaKEeHHUSA

[Ipumenenue OyKB JJIsi 3allMCH MaTEMaTHUYECKUX BBIPOKCHUN W TIPEIIONKCHUH.
CroiictBa apudmeTnyeckux JelcTBUH. bByKkBEeHHBIE BBIpaXEHHUS M YHCIIOBBIC
NOJICTAHOBKH. DBYyKBEHHBIE pPABEHCTBA, HAXOXXIECHHWE HEWU3BECTHOIO KOMIIOHEHTA.
®opmyinbl, GopMynbl MepuMeTpa W IUIONMIAAM MPSAMOYTOJIbHUKA, KBajapara, o0bema
napajuiesieruIe1a u Kyoa.

PemieHuerekcToOBbIX3a1a4

Pemenue TEeKCTOBBIX 3amad apudmeTndeckum crocoboMm. Permienue normueckux
3anau. Pemenne 3a1a4 mepebopoM BceX BOSMOMKHBIX BApUAHTOB.

Pewienrie 3aaau, copepKalux 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEIIMUMUHBI: CKOPOCTb,
BPEMSI,PACCTOSTHHE, [IEHA,KOJINYECTBO,CTOUMOCTh, TPOU3BOIUTEILHOCTH, BPEMs,00eM
pabotel. EnquHuIel U3MEpeHus: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKy €IUHUIIAMU U3MEPEHUS KaXI0N BEIUYUHBI.

Pemiennie 3anmay, CBSI3aHHBIX C OTHOIICHUEM, MPOMNOPIMOHAIBHOCTHIO BEIUYMH,
MPOLIEHTAMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha JpOOU U MPOLECHTHI.

OueHka W TpPUKHUIKA, OKpyrieHue pesyiabrata. CocTaBieHUE OYKBEHHBIX
BBIpaKEHUH O YCIOBUIO 3a1a4H.

[IpenacraBneHre AaHHBIX C TOMOIIBIO Tabmui W guarpamMm. CrosOuaTkie
JIMarpamMMbl: YT€HUE U TOCTpoeHHe. YTeHrne KPYroBbIX TUarpaMM.
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Harnsanasireomerpus

Harnsgueie npencraBieHus o ¢purypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, yroJl, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacnoiiokeHue ABYX NPSAMBIX Ha IUIOCKOCTH, NMApPAJUICIbHBIE MPSIMBIE,
MEePICHINKYJISI pHBIENPsIMbIE. I3MepeHnepacCTOAHUI : MKy ABYMATOUYKAMHU,0TTOUYKH 10
NPSIMOU, JJIMHA MapIIPyTa Ha KBAJPATHOU CETKE.

N3mepeHnne ©W  NOCTPOEHHE YIJIOB C IOMOMIBKO  TpaHcHopTupa. Bumel
TPEYTrOJIBLHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIBHBIN, TYNOYTOJbHBIN, paBHOOESAPEHHBIH,
PaBHOCTOPOHHU . UEThIPEX YT OJIbHUK, IPUMEPBIYETHIPEXYT OJbHUKOB. I [pIMOYTOTbHUK,
KBaJpaT: WCMOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, JuaroHajied. M3oOpaxeHue
r€OMETPUUECKUX (UTYyp Ha HEITWHOBAHHOM OyMare ¢ WCIOJIb30BAaHUEM IUPKYJIS,
JUHEWKH, yrolbHUKa, TpaHncnoptupa. [locTpoeHus Ha kiieTuyaToi Oymare.

[Tepumetrp mHorOyronbHuka. [loHsTHe TUIOmMAMU (GUTYPHI, SIUHHIIBI U3MEPEHUS
mwiomanu. [IpubmkenHoe n3mMepeHue 1iomanu Guryp, B TOM YMClIe Ha KBaJApaTHOU
cetke. [IpubnmxeHHOe U3MEpeHne JTMHBI OKPY>KHOCTH, TIOIIAIN KPyTa.

CuMMeTpusi :lICHTpaIbHAs,0CEBASTU3EPKATBHASICUMMETPHUU.

[TocTpoeHrE CUMMETPUUHBIX UTYP.

HarnsgasienpeactaBaeHUSIONPOCTPAaHCTBEHHBIX(PUTYpax TlapasuiesIeunea1,Kyo,
nmpu3Ma, MupamMmuaa, KOHyC, MIWIMHAP, map u chepa. M3o0paxkeHue mpocTpaHCTBEHHBIX
¢buryp.IIpumMepbIipa3BepTOKMHOTOTPaHHUKOB, ITUIUHApankonyca.Co3qanueMo ienei

IPOCTPAHCTBEHHBIXPUTYP(M30yMaru, MpOBOJIOKH, IJIACTHIIMHAY JIPYTUXMATEPHAIIOB).

[TonsiTue oObeMa, enuHMIBI u3MepeHus obObema. OOBEM NPSIMOYTOJIBHOTO
napajuiesiernurena, Kyoa.

INPEJMETHBIEPE3YJIbTATBI

[IpenmeTHBIC pE3yJbTaThl OCBOCHHUS IMPOrpaMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 5 KJjacce.

YucaauBbIYKMCICHUS

[lorumaTe ¥ MPaBUIIBLHO YMOTPEOJATH TEPMUHBI, CBSA3aHHBIC C HATYPaJIbHBIMU
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMHU.

CpaBHUBaTh U YNOPSAOYMBATHh HATypalbHbIE YKCIIA, CPABHUBATH B MPOCTEHIINX
ciIy4asix OObIKHOBEHHbIE IPOOH, IECITUUHBIE TPOOH.

COOTHOCUTHTOYKYHAKOOPAUHATHON (YUCIOBOMN ) IPSIMONCCOOTBETCTBY IOIIIUMEN
YUCJIOM W M300pakaThb HATypajbHbIE YKCJIa TOYKAMU HA KOOPAMHATHOW (YHUCIIOBOW)
MPSIMOM.

BrinonusatbapupmMeTnueckue1eiCTBUSICHATYpaTIbH BIMUUHCIIAMM,C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEHIIUX CIIydasix.

BoInonHATHIPOBEPKY, IPUKUIKYPE3YIbTATABEIYHCICHUH.

OKpyrJsITh HATypaJibHbIC YUCIIA.
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PeniennerekcToBBLIX3a1a4

Pemate TekcTOBBIE 3aauM  apUPMETHUYECKUM CIOCOOOM UM C  TMOMOIIBIO
OpPraHW30BaHHOI'0 KOHEYHOTO Mepedopa BCeEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, comepkaiime 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTH,
BpEMS, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTbKpaTKUe3anuCcH,CXeMbl, TAOIUIBI,0003HAYCHUSITIPY ~ PEIICHUHA  3a]1ay.

[Tonp30BaThCAOCHOBHBIMUE AUHULIAMUU3MEPEHHUS :LIEHBI, MACChI, PACCTOSHUS,
BPEMEHU,CKOPOCTH,BBIPAKATHOAHUEIMHULIBIBETUYMHBIYEPE3APYTHE.

N3Bnekars,aHaIM3upOBaTh,0lICHUBATHUH( OPMALIUIO, TPEACTABICHHYIOB  Ta0JuIIe,
HAa  CcTOJIOWaTOM  JauUarpaMMe, HWHTEPIPETUPOBAThH  NPEJACTABICHHBIC  JIaHHBIE,
UCIIOJIb30BaTh JAHHbBIC NP PEIICHUN 3a]1a4.

Harasanasireomerpus

[Tonb30BaThCATCOMETPUUECKUMUTIOHSITHSIMU: TOUKA, TPSIMast,0TPE30K, Tyd, YTod,
MHOTOYTOJIbHHK, OKPY>KHOCTb, KPYT.

[lpuBoaUTH TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIIUX (Gopmy
U3YYCHHBIX TEOMETPUUCCKUX PUTYD.

Hcnons30BaThTEPMUHOJIOTHIO,CBSI3aHHYFOCYTJIAMHU : BEPIITHHACTOPOHA,C
MHOTOYTOJIbHHKaMH: YTOJI, BEpIIMHA, CTOPOHA, JHAaroHalb, C OKPYKHOCTBIO: PaJNyC,
IUaMeTp, LEHTP.

N300paxkaTh U3y4YeHHBIETEOMETPUUYECKUEPUTYPHIHAHETMHOBAHHON HKIJIETYATOM
OyMmare ¢ TOMOUIBIO UPKYJIS ¥ IMHEHUKH.

HaxomuTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C TOMOIIBIO

JUHENKU,CTPOUTHOTPEIKU3ATaHHON ITTUHBI;CTPOUTHOKPY>KHOCTH3a/IaHHOTOPaInyca.

Hcrnonb30BaThCBONCTBACTOPOHUYTIIOBIIPSIMOYTOJIBHUKA, KBAIPATAJITUXITOCTPOCHUS
, BBIYUCJICHUSI TUTOIIAIA U TIEPUMETPA.

Bbraucasterie puMeTpuInioniaibkBaipara, ipssMoyroibHUKA, (DUTYP,COCTABICHHBIX
U3MPSIMOYTOJIbHUKOB,BTOMUYHCIICUTYD,H300paKeHHBIXHAKIIETIaTOMOyMare.

[lonb30BaTbcsi OCHOBHBIMU METPHUUECKUMHU CJAMHUIIAMU W3MEPEHUS  JJIMHBI,
TUIOMIAH; BBIPAXKaTh OJTHU €IUHUIIBI BEIMUMHEI Yepe3 IpyTHe.

Pacno3naBaThnapanienenumnes,Kyo,ucrnosib30BaTbTEPMUHOIOT MO : BEPILIMHA, peOpo
rpaHb, U3MEPEHUSI, HAXOIUTh U3MEPEHHUSI TTapaJUIeNienuIe a, Kyoa.

Beruncnare oO0beM KyOa, Mapaijielienurena MO 3aJaHHbIM — U3MEpPEHUSM,
MOJIb30BAThCS €AMHUILIAMU U3MEPEHHs 00beMa.

PemaTtr HeclnoXHBIE 3a7a4ll  HA  W3MEPEHHE T'C€OMETPUYECKHX  BEITWYHH
B MTPAKTUYECKUX CUTYaIHSIX.

IIpeameTHBIe pe3ynbTaThl OCBOSHHS IMPOrPAaMMBbI Y4eOHOro Kypca K KOHITY
oOydeHus B 6 Kjacce.

YncaanBbIYHCICHUS
3HATHbUIIOHUMATHTEPMUHBI,CBA3aHHBICCPA3TMUHBIMUBUIAMUYNCEST U CHOCOOaMHU
UX 3alUCH, MEePEeXOJUTh (€CIM 3TO BO3MOXKHO) OT OAHOW (OpMBI 3amucu 4Yuclia K

TPYTOM.
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CpaBHUBATHUYNOPSIOYMBATHIICIIBICUNCIIA,00 IKHOBEHHBICUIECSITUUHBICIPOOH,
CpaBHUBATh YMCJIA OJHOIO U PA3HbIX 3HAKOB.

BoinonHsATh, coyeTasi yCTHbIEH MUChbMEHHBIC MTPUEMBI, apupMeTUUEeCKue ACHCTBUS
C HATypaJbHBIMU U UEIBIMU YKCJIaMH, OOBIKHOBEHHBIMU U JICCATUYHBIMU APOOSMH,
MOJIOKUTEIBHBIMUA U OTPULIATEIIBHBIMUA YU CIIAMU.

BpruuciaTe 3Ha4YE€HUS] YMCIIOBBIX BBIPAKEHUM, BBINOJHATH NMPUKUAKY U OLEHKY
pe3yIbTaTaBbIUUCICHUM, BHITIOJHATHIIPEOOPA30BAHUSIUNCIOBBIXBEIPAXKEHUIHA ~ OCHOBE
CBOMCTB apu(PMETUUECKUX ICHUCTBUH.

COOTHOCUTHPTOUKYHAKOOPANHATHOUIIPAMONCCOOTBE TCTBYIOIIIMMENYNCIIOM 51
n300pakaTh YMClIa TOYKAMU HA KOOPJAUHATHOMN MPSMOM, HAXOAUTh MOIYJIb YUCJIA.

COOTHOCHUTH TOYKH B MPSMOYTOJIBHONW CHUCTEME KOOPAMHAT ¢ KOOPJAUHATAMH 3TOU
TOYKH.

OKpyTISITBIETBICUUCIIANICCATUIHBICIPOO U, HAXOTUTHITPUOIMKCHUS YU CETT.

YucaoBbien0yKBEeHHbIEBLIPAKEHUS

[Tonnmatre u ynoTpeOsiTh TEPMHUHBI, CBSI3AHHBIC C 3aMHCHI0 CTETICHU YHCIA,
HaxXOJUTh KBajgpaT M KyO 4YHCIIa, BBIYUCIATH 3HAUYCHHSI YHCIOBBIX BBIPAKCHUM,
coAepKallruX CTEICHHU.

[Tonp30BaThCANPU3HAKAMUICTUMOCTH, paCKIaAbIBATbHATYPATIbHBICUHCIIAH A
MPOCTHIE MHOKUTEH.

[Tob3oBaThCAMACIITAOOM,COCTABISITHITPONIOPIIUUHOTHOIIICHHUS.

Hcnons3oBaTh OyKBBI 11 O00O3HAUEHUS] YHCENT NPH 3alMMCH MaTeMaTHYECKUX
BBIPOKEHUH, COCTABJISITh OYKBEHHBIE BBIPAKECHHUS W (DOPMYIIBI, HAXOIUTh 3HAYCHUS
OYKBEHHBIXBBIPAKEHUM,0CYIIECTBISATHEOOX0IMMBICTIOICTAHOBKMHUITPEOOPA30BaHUS.

HaxonuTbHENn3BECTHRINKOMIIOHEHTPABEHCTBA.

PemieHuerekcTOBbIX3a1a4

PemaTeMHOT OI1arOBBIE TEKCTOBBIE3aJaUMapU(PMETHIECKUM CIIOCOOOM.

Pematy 3amauun, cBSI3aHHBIE C OTHOLIEHHWEM, MPONOPLUHUOHAIBHOCTHIO BEJIWYMH,
IPOIIEHTaMH, PelIaTh TPH OCHOBHBIE 3a]]a4H HA IPOOU U MPOLICHTHI.

Pemiats 3agaum, cojepxaniue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTD,
BpEMsl, pacCTOSHHE, II€HAa, KOJIMYECTBO, CTOMMOCTb, MNPOU3BOAUTEIBHOCTH, BpEMS,
oO0beMa paboThl, HCMONB3YyS apUPMETHUYECKUE JEUCTBUS, OIEHKY, TMPUKHIKY,
MOJIb30BATHCS €IUHUILIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYMH.

CocTaBiITEOyKBEHHBIE BEIPAXKEHUATIOYCIOBUI03a1auH.

W3BnekaTpuHPOPMAITIIO, IPEICTABICHHYIOBTA0IHIIAX, HUTHHEHHOM,CTOIOYATOM
WIM  KPYroBOMl  JuarpamMmax, HWHTEpPIPETUPOBATh  MPEICTABICHHBIE  JaHHBIE,
MCIIOJIb30BaTh JaHHbIE IPU PEIICHUH 3a]1a4.

[pencTaBnsTEMH(DOPMAMIOCTIOMOIIBIOTAOUIT, TMHEHHOWHCTONIOYaTOWAUAT PAMM.

Harasanasireomerpus

[IpuBoauTh mnpuUMEpbl OOBEKTOB OKPYKAOMIETO MHpa, HUMEomUX Gopmy
M3YUYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX
Y CUMMETPHUYHBIX (PUTYD.
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N300pakaTbCr1OMOIIbIOUUPKYIIS,JIMHEUKH, TPAHCTIOPTUPaHAHETMHOBAHHON u
KJIeT4aToOl Oymare M3y4eHHbIE IJIOCKHE TNeOMETpUYECKHe (UIYphl M KOH(UTypaluH,
CUMMETPHUYHBIE (PUTYPBHI.

[lonb30BaThC TEOMETPUUECKUMH TOHATUAMH: PABEHCTBO (QUIYp, CUMMETpHS,
HCIIOJIB30BATh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHUMMETPHUEH: OCh CHMMETPHUM, LICHTP
CUMMETPHHU.

HaxonutsBeIMUrHBIYTII0BU3MEPEHUEMCIIOMOIBIOTPAHCTIOPTUPA, CTPOUTH YT JIBI
3aJJaHHOW BEJIMYMHBI, I0JIb30BAThCS IIPU PELICHUM 3a1a4 TPajgyCHOW MEpOH YIVIOB,
pacro3HaBaTh Ha 4epTEXax OCTPBIN, IPSIMOU, Pa3BEPHYTHIA U TYIIOU YIJIbI.

Beluucnate  JUIMHY  JIOMaHOM, MEPUMETP MHOIOYIOJBbHUKA, I0JIb30BATHCS
EAVHHUIAMHU HU3MEPEHUS JUIMHBI, BBIPAXKATH OJHU €IUHULIBI U3MEPEHUs [UIMHBI 4epes
Ipyrue.

Haxonuth, ucCnonb3ys 4YepTeKHbIE WHCTPYMEHTBI, PACCTOSHUA: MEXKIY JIBYyMS
TOYKaMH, OT TOYKH JI0 NPSAMOM, JUIMHY IIyTH HA KBaJPaTHOMN CETKE.

Boruncnars miuomans Guryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIB30BaTh
pa30MeHneHaNPsIMOYTOJIbHUKU, HAPABHBIEPUTYPBL, JOCTPAUBAHUE 10 MNPAMOYTOJIBHUKA,
II0JIb30BaTHCS] OCHOBHBIMY €IMHULIAMU U3MEPEHUS IO, BBIPAKATh OJHU €IUHULIBI
U3MEPEHUA IIJIOIIAH Yepe3 IPYyTHE.

Pacno3HaBaTh Ha MOAENAX M H300paKEHUSAX MUpPaMHUAY, KOHYC, LMIUHJIpP,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxaTbHaKI€TYaTONOyMarenpsMoyrojbHbldapaieenuIes.

Bbuncnsate 00beM NOpSAMOYroJbHOTO MapajuleNenunena, Kyba, IOJIb30BaThCs
OCHOBHBIMHU €MHHIIAMU U3MEPEHUS 00bEMA;

PematbHeCI0KHBIE3a1aUMHAHAX 0K ICHUET€OMETPUUECKU X BEIINYNH B
IPAKTUYECKUX CUTYALUAX.
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TEMATHYECKOEIIJTAHUPOBAHHUE

5 KUIIACC
HanmenoBanuepasnena |KonudectBo OcHoBHOE OCHOBHBIEBUABIACATENHHOCTHOOYHAIOITUXCSI
(TembI) Kypca 4acoB coziep>KaHue
HatypanbHbie uncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYyPAJIbHbIC YHCTIA;
JleiicTBUsICHATYpalIbHBIMU CUCTEMACUHCIICHUS. | MPeAIaraTbuo0CyKIaThCIOCOObIYIOPSI0UYNBAHUSUYHUCET.

qucCJIaMu

Psn HaTypanbHbIX
YHCEl.
HarypanbHeiiipsa.
Yucno 0.
HarypanbHpieuncna
Ha KOOpJIAMHATHOMU
PAMOM.
CpaBHeHue,
OKpYTJICHHE

HaTypaJbHBIXYUCEIL.

Apudmerndeckre
JICUCTBUS

C HaTypaJbHBIMHU
yuciiamu. CBoicTBa
HYJISTIPUCIIOKEHU N
1 YMHOKCHUH,
CBOMCTBA €IUHUIIEI
P YMHOKCHUH.

N300paxaTh KOOPAMHATHYIO MPSIMYI0, 0TMEYATh YKcCia
TOYKAMHU HAa KOOPJAVMHATHOU MPSIMO, HAXOAUTHb KOOPIUHATHI
TOYKH.
HccaenoBaTbeBoiicTBaHaTypanbHOropsaaa,uncenOul npu
CJIOKEHUH U YMHOKECHHHU.

Hcnmoab30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCET.
BoinonusitbapupmernyecKkueeiCTBUACHATYPAITBHBIMHU
YUCJIaMU, BBIYUCJIATH 3HAYEHUS YACIOBBIX BbIPAXKEHUIN
COCKOOKaMUUOE3CKOOOK.

3anuchbIBaTh POU3BECHNUE B BUJE CTEIICHHU, YUTATH
CTEINEHU, MCII0JIb30BATHTEPMUHOJI0T HI0(OCHOBAHME,
MOKAa3aTeNb), BBIYUCIATH 3HAYEHHUS CTEIICHEH.
BbINOJIHATH NPUKUAKY M OLEHKY 3HAYEHHUMN YUCIOBBIX
BBIPAKCHU U, IPEJIAaraTbUNPUMEHATHIIPHEMBbINIPOBEPKHU
BBIYHCJICHUM.
HUcnonb30BaTbNIPUBBIYUCICHUSAXIIEPEMECTUTEIBLHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeaenuTeEIbHOECBONCTBOYMHOXKEHHS; (DOPMYJIHPOBATH
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ITepemecturenbHOE
1 COYETATeIIbHOE
CBOMCTBACJIOKECHUS
U YMHOKECHUS,
pacnpeenuTebHOe
CBOMCTBO
YMHOKEHMUS.
Jlenurenu

Y KpaTHBIE YKCIIa,
pazioKeHueuucna
Ha MHOXKUTECIIU.
Jlenenue
coctatkoM.I IpocTeie
1 COCTaBHBIE YHCIIA.
[Ipuznaku
JIEIAMOCTH Ha 2, 5,
10,3,9.

CrerneHnpb
CHaTypaJbHbIM
IIOKa3aTEJIEM.
Yucnosbie
BBIPAYKEHMUSI;
MOPSAIOK JICMCTBUU.
PenieHreTeKCTOBBIX
3aJia4 Ha BCE
apupMeTuyecKue

U PUMEHATH NPaBUJIA IPeoOpa30BaHUs YUCIOBBIX
BBIPAKEHUTHA0CHOBECBONCTBAPU(IMETUYECKUXIEHCTBU .
HcciienoBaTbunCIOBbIE3aKOHOMEPHOCTH, BBIIBUTATh
H000CHOBBIBATHI HIIOTE3bI,(POPMYJITHPOBATHO000 ILICHUS H
BBIBO/IBI 10 PE3YJIbTAaTaM MPOBEACHHOIO UCCIENOBAHNUS.

@ opmyIMpPOBATHONPeeeHUs ICITUTEIIIUKPATHOTO,
HA3BIBATBCIUTEIMUKPATHBICUUCIIA;  PaclO3HABATh
IIPOCTHIE U COCTAaBHBIE UNCIa; (POPMYJIHPOBATH

U MPUMEHATHh NPU3HAKHM JETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOXUTEIN; HAXOAUThOCTATKUOTIEIEHUSIMHETIOTHOE YaCTHOE.
Pacno3HaBaTbUCTHUHHBICUIIOKHBIEBBICKA3bIBAHUS O
HaTypaJbHBIX YHCIAX, IPUBOAUTH NPUMeEPbI
UKOHTPIPHUMEPBL, CTPOUThBBICKA3BIBAHUA NOTPULIAHUS
BBICKA3bIBAHMI O CBOMCTBAX HATYpaJIbHBIX YHACEIL.
KoHcTpynpoBaTbMaTeMaTH4eCKHENPeIJI0KECHUS
CIIOMOIIBIOCBS30K I, «HITN», «ECIH. . ., TO. .. ).

PemaTh TEKCTOBBIC 3a7ja4l apUPMETHICCKUM CTIOCOOOM,
HCII0JIb30BaTh3aBHCHM OCTHMEX1YBEINYNHAMU(CKOPOCTb,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Jp.):
AHAJIM3UPOBATH U OCMBICJIUBATH TEKCT 3a7a4H,
nepegopMyJIHPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEX1Yy BEIMUMHAMM,
CTPOMTH JIOTHYECKYIO LIENIOYKY PACCYKIACHHM.
MopaeaupoBaThX0ApEIICHNA3a1a49NCIIOMOIIBIOPUCYHKA,
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JICUCTBUS,
HaJBI)KCHUE
Y MIOKYTKH

CXEMBI, TaOIHIIE.
IIpuBoaUTH,pa3dUpPaTh,0LlEHUBATHPA3INYHbICPEIICHMS,
3aMKCH PElIeHUI TEKCTOBBIX 3a/1ay.
KpuTtnyecknoueHuBaThIOIyYCHHBINPE3YIbTAT,
OCYLECTBJISITh CAMOKOHTPOJIb, POBEPSISI OTBETHA
COOTBETCTBHE YCJIIOBHIO, HAXOAUTH OIIUOKHU.
PemaTn3aiauncnomMonibonepedopaBceXBO3MOKHBIX
BapUaHTOB.
3HAKOMUTBbCACUCTOPHUEHPA3BUTUIAPUPMETUKH

Harnsgaasreomerpusi.
JIMHMMHA TUTOCKOCTH

12

Touka,npsamas,
OTPE30K,JTyY.
Jlomanas.
N3mepenueabl
OTpe3Ka,
METPUYECKUE

€ AMHULBI
U3MEPEHUSIJIUHBI.
OKpYXHOCTBUKPYT.
[IpakTnueckas
pabora
«IlocTpoenuey3zopa
U3 OKPYKHOCTEN.
VYron.IIpsamoi,
OCTPBIN, TYTION
VPa3BEPHYTHIN
yriel. I3Mepenue

Pacno3HaBaTbHauepTEIKAX,pPUCYHKAX, 0N CHIBATD,
UCTIOJIb3YSI TEPMUHOJIOTHIO, U300 PaKATHCIIOMOIIIbIO
YePTEKHBIXUHCTPYMEHTOB  TOUKY, IPSAMYI0,0TPE30K, Iy,

YT 0J1,JIOMaHYI0,0KPY’KHOCTb.
Pacno3HaBaTh,IPUBOAUTHIPUMEPBIOOHEKTOBPEATLHOTO
MHUpa,UMEIOITUX(POPMYH3YICHHBIX(PUT YD, 0LIEeHUBATBHUX
JIMHEWHBIEPA3MEPHI.
HMcnoab30BaThINHEUKYUTPAHCTIOPTUPKAKUHCTPYMEHTHI
JUISITOCTPOCHUSIMU3MEPEHUS : U3MEePAThINHYOTPE3Ka,
BEJIMYMHYYTJIA;CTPOUTHOTPE30K3aJaHHO N TUHBL, YT OJI,
3aJJaHHOVBEINYMHBL, 0TKJIAAbIBATBLIUPKYJIEMPaBHbIC
OTPE3KHU,CTPOUTHOKPYKHOCTB3aJaHHOTOPaguyca.
N300pakaTbKOHPUTYpATUUTECOMETPUIECKUXDUTYD
M30TPE3KOB,0KPY>KHOCTEH, MXUaCTEMHAHETMHOBAHHOM
UKIIETIaTONOyMare; npeaiaraTb,0NuCcbIBATbUOOCYKIATH
CI0CO0BbI, AT OPUTMBITIOCTPOCHUSL.
Pacno3HaBaTbuM300paxaTbHAHEITMHOBAHHOM
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YIJIOB.
[IpakTnueckas
pabota
«Iloctpoenue
YIJIOB»

UKJIETYaTOMOyMarenpsMomn,0CTPbIi, TYIIOM, pa3BepHYThIN YTIIbL;
CPAaBHUBATH YTJIbL.

BBI4M eI T IIMHBIOTPE3KOB,JIOMaHbIX.

IloHnMaTh ¥ MCNO/IB30BATH NPH PEeLICHUHU 32124
3aBHCHUMOCTUMEXYEAUHUIIAMUMETPUIECKOUCUCTEMBI MED;
3HAKOMMTbCH C HEMETPUUYECKUMU CUCTEMAMHU MED;
BbIPA’KaTh JUIMHY B Pa3JIMYHBIX €IUHULIAX U3MEPECHUS.
HccaenoBaTbhurypbliKOHGUTypaLIuU, UCTIONb3YSI

1 pPOBBIE PECYPCHI

OOBIKHOBEHHBIEIPOOU

48

HpoOsb.IIpaBuibHbIC
Y HETIPABWIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenuepoOei.
CrioxxeHue

Y BEIYUTAHUE
OOBIKHOBEHHBIX
npobeit. CMeanHas
npo0Ob. YMHOKCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eif; B3aMMHO-
oOpaTHbIE TpoOH.
PemenneTekCcTOBBIX
3a/1a4, COJEpIKAITUX
npoou. OCHOBHBIE

MoaeaupoBaTbBrpaduueckoii,npeameTHoidhopme,
CITIOMOIIBIOKOMITBIOTEPATIOHSA TUSIUCBOMCTBA,CBS3aHHBIC C
0OBIKHOBEHHOM JPOOBIO.
YUnTaThu3anucbiBaTh,CPABHMBATHOOBIKHOBEHHBIEIPOOH,
npeajiaraTb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
YIOPSITIOYUBAHUS JPOOCH.
HN300pakaTb0oOBIKHOBEHHBIEAPOOUTOUKAMH
HAKOOPAWHATHOUIIPSMOM ; HCI0JIb30BATHKOOPIMHATHY O
NPSIMYIO JIJIs1 CpaBHEHUs TpoOeH.

D@ opMyJIHPOBATH,3ANMUCHIBATHCIIOMOIIBIO0OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JJIs1 COKpAIICHUS IpoOeh U IPUBEICHHUSI
JIpoOU K HOBOMY 3HAMEHATENIO.
[IpencTaBasiTbCMENIAHHYOAPOOHBBUICHETTPABUIILHON 1
BBIICJIATH UEIYI0YacTh YUCIau3HENPaBUIIbHOM Apo0Ou.
BoinosHsAThapU(pMeTHYCCKUEICHCTBHS
COOBIKHOBEHHBIMUIPOOSIMU; IPUMEHATHCBOICTBA
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3aIa4UHAIPOOU.
[TpumeneHnneOykB
JUIS 3aIACH
MaTeMaTUYECKUX
BBIPAXCHUU

Y MIPEIJIOKECHU N

apupMeTUUECKUXICHCTBUMITIApAIMOHAIIN3AIIUU
BBIYKCJICHUM.
BhINOJIHATHNPUKUAKYHOLEHKYPE3YIbTATABBIYUCICHU;
npeaIaraTbuMPUMEHATHIPHEMbINIPOBEPKUBBIYUCICHUN.
IIpoBoauTHLUCCIEAI0BAHUACBOUCTBAPOOLCH,ONTUPASICH
HAYHUCJIOBBIEOKCIIEPUMEHThI( BTOMYHCIIECTIOMOIIIIO
KOMITHIOTEPA).
Pacno3HaBaTbUCTUHHBIEUIIOKHBIEBBICKA3BIBAHUS
0JIpOOSX, IPUBOAUTHIPUMEPLINKOHTPIIPUMEPHL, CTPOUTH
BbICKA3bIBAHUSIMOTPUIIAHUSIBBICKA3bIBAHUH.
PemaTbTeKCTOBBIE3a1aUH,COICPKAUCIPOOHBIC JaHHBIC,
M3aJa4YMHAHAX 0K IEHUEYACTULIEIIOTOULIETIOTOTIOEr0

YaCTH; BbIABJAATBUXCXOACTBAUPA3IUYHA.
MopaeaupoBaTbX0OApEIICHNU3a1a4UCIIOMOILIBIOPHUCYHKA,
CXEMBbI, TaOJIULIBI.
IIpuBOAMTH,pa30UPaTh,0LlEHUBATHPA3TUYHBICPEILICHNUS,
3alACUPEIICHUUTEKCTOBBIX3a/1a4.
KputuyecknoueHuBaTbIOIyYCHHBIMPE3YIbTAT,
OCYLIECTBIATHCAMOKOHTPOJIb,[IPOBEPASIOTBET
HAaCOOTBETCTBUEYCIOBUIO, HAXOAUTHOIITUOKH.
3HAKOMUTBHCACUCTOPHUEIpa3BUTUIAPUPMETUKH

Harnsagaasreomerpusi.
MHOrOyrojapHUKA

10

MHOroyrojapHHKHY.
YeTpIpexyroJibHUK,
PSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuchIBaTh,MCMOJIb3YSITEPMHUHOJJIOT IO, U300PAKATH
CIIOMOIIBIOYEPTEKHBIXUHCTPYMEHTOBUOTPYKH,
MOJIEITUPOBATHH30yMAarUMHOTOYT OJTbHUKH.
IIpuBOAMTHIPUMEPBIOOBEKTOBPEATLHOTOMHUPA, UMEIOLITUX
(GbOpMYMHOTOYTOJIbHUKA, TPIMOYTOJIbHUKA, KBAIPATa,
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pabota
«Iloctpoenue
MPSIMOYTOJIbHUKA
C 3aIaHHBIMHU
CTOpOHaMU
HAHEJIMHOBaHHOMU
Oymare».
TpeyroiapHuK.
[Tmomans

U TIEpUMETP
MPSAMOYTOJIbHUKAN
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB,
€ AMHULBI
U3MEPEHHUS

1 (011601078
[TepumeTp
MHOTOYTOJIbHUKA

TPEYroJIbHUKA, 0Ll HUBATBUXJINHEHHBIEPA3MEPHI.
BuruncJsiTh:IEpUMETPTPEYTOIBHUKA, IPSIMOYTOJIHUKA,
MHOTOYTOJIbHUKA; TUIOMIaAb MPSMOYTOJIbHUKA, KBAIpaTa.
HN300paxaTbOCTPOYTOJIbHBIC, IPSIMOYTOJIbHBIE

Y TYIIOYTOJIbHBIE TPEYTOJIbHUKH.
CTpouTbHaHEIMHOBAHHOMUKIIETYATONOyMareKkBaapar u
MPSMOYTOJIBHUK € 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccnenoBaTbCBOMCTBANIPIMOYTOJBHUKA, KBaApaTaIlyTEM
AKCTIEPUMEHTA, HAOIIOICHUSI, U3MEPEHHUSI, MOJICTIUPOBAHHS;
CpaBHUBATh CBOMCTBA KBajJpaTa u MPSIMOYTOJIbHUKA.
KoncTpyupoBatbMaTeMaTHyeCKHENPeI10KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN», «ITH000I.
Pacno3HaBaTbUCTUHHBICHIOKHBIEBLICKA3BLIBAHHUS O
MHOTOYTOJIbHUKAaX, MPUBOAUTH MPUMEPbI
UKOHTPIPUMEPBI.
HccinenoBaTb3aBUCUMOCTBILIONIAIMKBAAPATAOTIIMHEI €TI0
CTOPOHBI.

Hcnoab30BaThCBOMCTBAKBAAPATHONCE TKUIJIATIOCTPOEHHUS
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBAJIPaThI,
TPEYTOJIBHUKH; COCTABJISATH (UTYPHI U3 KBaJAPaTOB
UIIPSMOYTOJILHUKOBUHAX O AU THUXILIONIA b, pPa30MBaTh
(UTypBIHANIPSIMOYTOJIPHUKHHKBAIPATHINHAXOTUTHUX
IUIOIIAb.
BbipaxkaThbBEIMYNHYILIONIAIUBPAZTUYHBIXEAUHUIIAX
M3MEPEHUS] METPUUECKONU CUCTEMBI MEP, IOHUMATH
HHUCII0JIB30BATH3aBUCUMOCTUMEKTYMETPUIECKUMU
EUHULIAMA U3MEPECHUS TUIOIIA N,
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3HAKOMUTBHCACTPUMEPAMUIIPUMEHEHUATUIONAIA U
MEPUMETPA B MPAKTUUECKUX CUTYaAlUSIX.

Pemats 3a1auun U3 peanbHON )KU3HU, NPEAJIAraTh
HO0CYKIATHPA3INYHBIECIIOCOOBIPEIICHUI3a1a

JlecsaTuuHbIEIPOOU

38

JlecaTHYHAS3AMUCH
npo0eit.CpaBHEeHME
JIECATUYHBIX
TpoOei.

JlenicTBus
CIECATUIHBIMHA
JPOOSIMH.
Oxkpyrienue
JIECATUYHBIX
TpoOei.
PenreHneTeKCTOBBIX
3a/1a4, CoJepIKaIIuX
npobu. OCHOBHBIC
3a/1a494 Ha Ipoou

IIpeacTaBaASITHACCATUUHYIOIPOOLBBUICOOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSIIOYNBAHUS JECATUUHBIX IPOOCH.
N3006paxkaThaecaTHUHBIEAPOOUTOUKAMUHAKOOPIMHATHON
IIPSMOM.
BhISIBASITHCX0ICTBAMPA3THYUATIPABUTIAPUDMETHICCKUX
JNEUCTBUI C HATYpaAJTbHBIMH YHUCIIAMH U I€CATUUHBIMU
TpoOsiMU, OOBSICHATH UX.
BoinosHATbapuPMETHIECKUEIECHCTBUACIECATUYHBIMU
Ipo0sSMU; BHINOJHATH NMPUKUAKYH OIEHKY Pe3ylibTara
BBIYHCJICHU.
IIpumeHsiTbCcBOMCTBaAapUPMETUUSCKUXICHCTBUM

JUISl palliOHAIN3alMK BBIYUCIICHHIA.

I[IpuMeHATH NPABUIO OKPYIJIEHUS ECATUYHBIX IPOOEH.

IIpoBoauTHHCCIEA0BAHUSCBOUCTBICCATHIHBIXAPOOCH,
ONHUPasACh HA YHCIIOBBIC IKCTICPUMEHTHI (B TOM YHUCIIC
CIIOMOIIBIOKOMITBIOTEPA ), BBIIBUTATHIT MIIOTE3bI
UTIPUBOAUTEUX000CHOBAHMUS.
Pacno3naBaTbUCTUHHBICHIIOKHBICBBICKA3BIBAHUS
OAPOOSIX, MPUBOAUTHNPUMEPLINKOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BbICKA3bIBAHUM.
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PemaTbTeKCTOBBIE3a1aUH,COIEPKAIINEIPOOHBICJAHHBIC, U
Ha HaXO0’KJICHHE YaCTH LIEJIOT0 U LIEJIOT0 IO €0 YacTH;
BBISIBJISITBUXCXOACTBAUPA3THYHUS.
MoaenpoBaThX0IpEIEHN3a1a4MCIIOMOLIIBIOPUCYHKA,
CXEMbl, TaOJIMILIBI.
I[IpuBoauTH,pa3dupPaTh,0LlEHUBATHPA3TNYHBICPEIICHHUS,
3aMMCH PEIICHUI TEKCTOBBIX 3a/1a4.
OnepupoBaThApOOHBIMUYNCIAMUBPEATBHBIXKU3HEHHbBIX
CUTYalUsX.
KputnyecknoueHuBaTHIIONyUCHHBINPE3YIIbTAT,
OCYILIECTBIISITh CAMOKOHTPOJIb, IPOBEPSAS] OTBET
HaCOOTBETCTBHEYCIIOBHIO,HAXOAUTHOLINOKH.
3HAKOMHUTBCACHCTOPHEpa3BUTHIApUPMETUKI

HarnsaHasireoMeTpusl.
Temanduryps
BIIPOCTPAHCTBE

MHoOrorpaHHuKH.
N3obpaxkenue
MHOT'OTPAHHHUKOB.
Monenu
IIPOCTPAHCTBEHHBIX
TeJL.
[IpsAMOYTOJIBHBII
napajuiejenunes,
ky0.Pa3BepTkukyOa

HITIapaIICIICIIMIICAA.

[IpakTueckas
pabora «Pa3BepTka
KyOa».

Pacno3naBaTh Ha 4yepTe:KaxX, pUCYHKAX, B OKPY:Kal0LeM
MHpe TIPSIMOYTOJIbHBIN Napaliiesienune, Kyo,
MHOTOT'PaHHUKH,0MUCHIBATH,UCII0JIb3YSITEPMUHOIOTHIO,
OlIEeHMBATD JIMHEHHBIC Pa3MEpHI.
IIpuBoaUTHIPUMEPBIOOHEKTOBPEATHEHOTOMUPA, IMEIOIITIX
¢dbopMy MHOTOTpaHHHUKA, IPSMOYTOJIBHOTO MapajieJenunesa,
KyoOa.

N300pakaTbKyOHAKIETIATOROYMATE.

HccaenoBaTh cBoiicTBa KyOa, IPSIMOYTOJIBHOTO
napaielsienuIne1a, MHOTOrPaHHUKOB, UICTIOJIb3YSIMOJIEIH.
Pacno3naBaTbuu300pakaTbpa3BepTKUKyOa 1
napayiesIeTuIe 1a.
MoaeaupoBaTtbKyOumapasienenune 30 yMmaruuipounx
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O6mneM kyoOa,
PSIMOYTOJIBHOTO
napasuiesenumneia

MaTepHuanoB, 00BSICHATH CIIOCO0 MOICIMPOBAHUS.
HaxoauTbu3MepeHHs], BbIYHCIATHILIONIAIBIIOBEPXHOCTH;
00beM Kyba, IpsIMOYTOJILHOTO TIapajlieienunea;
HCCJIeI0BATH 3aBUCUMOCTh 00beMa Ky0a OT JIJTUHBI €ro
pebpa, BBIIBUTATH H 000CHOBBLIBATH THIIOTE3Y.
HabaroaaTh 1 NIPOBOAMTHAHAJIOTHH MK TYTOHITHIMU
101 IUMO0BEMA, TEPUMETPAUTIIONIATUTIOBEPXHOCTH.
Pacno3HaBaThbUCTHHHBICUI0KHBICBBICKA3BIBAHUS
OMHOTOTpaHHUKAX, MPUBOAUTHIPUMEPBINKOHTPIIPUMEPHI,
CTPOHMThBBICKA3BIBAHUSIHOTPHUIIAHUSABBICKA3bIBAHU.
PemaTb3agaunu3peaibHOM KU3HU

[ToBTOpeHNEn0O00IIIeHNE

10

[ToBTOpEHHE
OCHOBHBIXITOHSATHH
¥ METOJIOB Kypca

5 KJacca,
00001IeHEe3HAHN

BopIyucasTh 3HAUEHUS BBIPAXKEHUMN, COAEPIKAIINX
HaTypaJlbHbIEUNCIa,00bIKHOBEHHBIEUIECATUUHBIEAPOOH,
BBITIOJIHATH MTPE0Opa30BaHUS YUCEN.
Bri0upaTbCcnocodcpaBHEHUSYKCEIN, BBIUNCICHHM,
NPUMEHATH CBOIiCTBA apU(METHICCKUX JACHCTBUIMA

JUISl palliOHAIN3alUK BBIYUCIICHHIA.
OcymecTBIATECAMOKOHTP0/1bBBINIOIHAEMBIXIEMCTBUI U
CaMOIIPOBEPKY PE3YJIbTaTa BHIYUCICHUN.

PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4eCKUe3HAHUAISIPEIICHUA3aIaun3PYTUX YUeOHbBIX
IIPEIMETOB.
Pemarb3agaunpasHbIMUCIIOCO0aMU,CPABHUBATHCIIOCO0BI
pelleHNA331auH, BBIOMPATHPAIHOHAJILHBIHCIIOC00

OBIIEE KOJIMYECTBO
YACOBIIOIIPOT'PAMME

170
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6KJIACC
HanmenoBanuepasnena |(KoanyecTBo OcHoBHOE OCHOBHBIEBUABIACATENHHOCTHOOYHAIOITUXCSI
(Temnl) Kypca 4acoB coziep>KaHue
HatypanbHbieuncia 30 Apudmernueckue BoinosHssThapugMeTHdyecKkneeicTBUSICMHOT03HAYHBIMU
NeUCTBUS HaTypaJlbHBIMU YHCIaMHU, HAXOAUTh 3HAYEHHU S YHCIIOBBIX
C MHOTO3HaYHBIMH BBIPAKEHU CO CKOOKaMU U 6€3 CKOOOK; BHIYMCIAATD
HaTypaJbHBIMU 3Ha4YeHUSAABbIPAKECHUI,COACPKAUTUXCTETICHH.

ypciiamu. Yucnosble
BBIPKCHUS, TIOPSIOK
JICUCTBUH,
HCIIOJIb30BaHHE
cko00k.OKpyrieHue
HATypaJIbHBIX YUCE.
JlenuTenMuKpaTHbBIE
YHCia; HauOOIbIINN
OO NEeNUTEIh

Y HaMCHBIIICE
oO1ee KpaTHOE.
JlenuMoCTbCyMMBI

U TIPOM3BEICHMUS.
[enenue

C OCTaTKOM.
PemenneTekCcTOBBIX
3a71a4

BbINOJHATH NPUKUAKY M OLEHKY 3HAYECHU YMCIOBBIX
BBIPAKCHU U, IPUMEHATHIPUEMbINIPOBEPKHUPE3YIIbTATA.
Hcnonb30BaTh NPHU BBIYUCIEHUSAX TIEPEMECTUTEIILHOEU
COYETATENIbHOE CBOMCTBA CIOKEHUS U YMHOKEHUS,
pacnpeneanuTeIbHOECBONCTBOYMHOKEHUSIOTHOCUTEIIBHO
CJIO’KEHMSI, CBOMCTBA apu(PMETHUECKUX ICHCTBUH.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YU CJIOBBIEIKCIIEPUMEHTHL, BBIIBUTATbHO0OOCHOBBIBATH
THNOTE3BI.

@opmMyJHpPOBATH ONpeIeJIeHUsl ICTUTENS U KPAaTHOTO,
HAMOOJBIIETO OOIIEro JEIUTENs U HAUMEHBIIIETO 00IIero
KPaTHOT'0,[TIPOCTOrOMCOCTABHOIOUHCEN; UCTIOIB30BATHITH
IOHATHS [IPU PELICHUU 3a7a4.
IIpuMeHATHAIT0PUTMbIBEIYUCIICHUSHANO OJIBIIIETOO0IIIETO
JEJUTENS] U HAMMEHBIIIETO 0011Iero KPaTHOTO JIBYX YHCEIl,
AJITOPUTM PA3JI0KEHUS YUCIA HA MPOCTHIE MHOKUTEIH.
HccnenoBaThyCaoBUsSACTUMOCTHHA4HO.
HccnenoBathb,00Cy:KI1aTh,(pOPMYJITUPOBATH
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I/I06OCHOBBIBaTLBLIBO}IO‘-ICTHOCTI/ICYMMBI,HpOI/ISBeI[CHI/IﬂZ ABYX

YETHBIX YMCE, IBYX HEUETHBIX YUCIIE, YETHOTO
MHEYETHOTOYHUCET.
HccnenoBarbecBOMCTBALCIMMOCTUCYMMBIUIIPOU3BEICHUS
YHUCEL.
IIpuBOAMTHIIPUMEPBIUNCEIIC3aJaHHBIMUCBOMCTBAMU,
PaCIO3HABATHBEPHbICMHEBEPHBICYTBEPKICHUS
OCBOMCTBAaX4YHUCEN, ONMPOBEPraTbHEBEPHBICYTBEPKIACHUS C
MOMOIIbIO KOHTPIIPUMEPOB.
KoncTpynpoBarbmMaTeMaTH4eCKHENPeIJI0KeHUSA

C TOMOIIBIO CBSI30K «H», KUIIN», ECIH..., TO...».

Pemath TEKCTOBBIE 3371a4H, BKIFOYAIOIINE MTOHITHUS
JETUMOCTH,apU(PMETHIECKUMCIIOCOOOM, UCTTIOIB30BaTh
nepebop BceX BO3MOXKHBIX BAPUAHTOB.
MoaenpoBaThX0IpeICHN3a1a4MCIIOMOIIBIOPUCYHKA,
CXEMBI, TAOIUIIBI.
IIpuBOANTH,pa30MPaTh,0LIEeHUBATHPA3IUYHBIEPEIICHHUS,
3alUCU PEUIEHUN TEKCTOBBIX 3a4a4.
KpurnuyecknoueHNBaTbIOIYYCHHBIMPE3YIIbTAT,HAXOAUTh
OLIMOKH, OCYIIECTBIATh CAMOKOHTPOJIb, IPOBEPSS OTBET
HaCOOTBETCTBUEYCIIOBUIO

Harnsagaasreomerpus.
[IpssMbIeHa TNTIOCKOCTH

[leprieHIuKyNSIpHBIE
psIMBIE.
[lapannenbHble
psIMBIE.
Paccrositnnemexy

Pacno3naBaTbHauepTE)KAX,PUCYHKAXCITYYANB3aUMHOIO
PAacMoJIOKEHHS JBYX MPSMBIX.
N300paxkaTbCIOMOLIbIOYEPTEKHBIX HHCTPYMEHTOB
HaHEJIMHOBAaHHOMMKIIETYATOMOyMare iBenepeceKkaronmecs
MpsIMBIE, BE MMAPAIUICIIbHBIE IPSIMbIE, CTPOUTH MPSIMYIO,
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JBYMSTOUKAMH, NEePHEeHIUKYIISPHYIOIAHHOM.

OTTOYKUJONPAMON, IIpuBoaUTHNIPUMeEPBITIAPAIIIEIIBHOCTH

JUIMHA MapLIpyTa U TIEPIICHIUKYJISIPHOCTH MPSAMBIX B POCTPAHCTBE.

HaKBaJpaTHOMCETKE Pacno3naBaTbBMHOIOyroJIbHUKAXIEPIEHAUKYIISPHBIE U
napasuieabHbIE CTOPOHBI.
MN3006paxkaTbMHOTr0yrobHUKKCIIAPAIUIEIbHBIMH,
NEPHEeHIUKYISIPHBIMU CTOPOHAMH.
HaxoauTh paccTosHre MEXIY IBYMs TOUKAMHU, OT TOUKHU
JOTPSMOM, JUTMHY Ty THHAKBAIPATHOMCETKE, BTOMYHCIIE
UCIOJIb3YS LIUPPOBBIE PECYPCHI

Jlpobu 32 OOBIKHOBEHHAA CpaBHMBaTHUYNOPAI0YMBATHIPOOH, BLIOMPATHCIIOCO0

JpoOb, OCHOBHOE
CBOMCTBO JIpoOH,

COKparieHue1pooeii.

CpaBHeHUe
UYTIOPSI0YNBAHHE
TpoOei.
JlecatuanbpieipoOu
U METpUYECKasl
cucTeMa Mep.
Apudmernaeckre
JICUCTBHS
COOBIKHOBEHHBIMH
U IECATUYHBIMU
TPOOSIMHU.
OTHomIeHHUE.

CpaBHEHHSAPOOEH.

IlpeacTaBasiTh AeCATUYHBIC APOOU B BHJI€ OOBIKHOBEHHBIX
Tpo0eOOBIKHOBEHHBICBBHIEICCATUIHBIX, HCIOJb30BATH
IKBUBAJIEHTHBIE MPeACTABJIEHUNA APOOHBIX YHCEIT IIPU UX
CpPaBHEHUHU, MIPU BHIYUCICHUSX.
Hcnoab30BaThaeCATUUHBIEAPOOUTIPUTIPEOOPA30BAHIH
BEJIMYMH B METPUYECKOM CUCTEME MEP.
BrinosiHsaThapU(pPMeTHYCCKUEAEHUCTBHUS
COOBIKHOBEHHBIMUHICCATHIHBIMUIPOOSMHU.

BbI4uCIATHh 3HaYCHUS BBIPAKCHUM, COJEPKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, BBHITTOJIHSIThH
npeoOpazoBaHus aIpobOeH, BLIOMPATH CIOC00, MPUMEHATH
cBOiicTBaapu(hMETHICCKUX ACHCTBUIIISIPAITIOHATH3AIIAH
BBIYMCJICHU.
CocTaBJAATHOTHOIICHUSUITPOTIOPIIUN, HAXOAUTH
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JleneHneB1aHHOM
OTHOIIICHMHU.
Macmra0,
POTIOPLIUSL.
[lonsTuenpoueHTa.
Brruuciaenue
MPOLICHTA
OTBCIIMUMHBI
WBCJIIMUHMHBITIOCE
MIPOLICHTY.
PemenneTekCcTOBBIX
3aJ1a4, CoJIEePKaIINX
JpOOU U MPOIEHTHI.
[IpakTrueckas
paboTta«OTHOIIICHHE
JUTAHBI OKPYKHOCTH
K €€ THaMeTpy»

OTHOIICHUEBETUYHH, 1CTUTHBETUIHNHYBIaHHOM
OTHOIIICHHH.

HaxoauTbIKCNepMMEeHTAJIbLHBIMITY TeMOTHOIIIEHUETHHBI
OKpPY>KHOCTH K €€ TuaMeTpy.

HNuTepnpeTnpoBaTh MacmTad Kak OTHOIICHUE BEJTUYHH,
HAXOIUTHhMACIITa0IIaHa, KAP THIMBBIYNCIISA THPACCTOSTHHS,
UCIOJIb3Ys MacITao.

OO0BACHATDH,YTOTAKOCTIPOIICHT, yIIOTPEOISITHO00POTHIPEUN CO
CJIOBOM «ITPOIEHT.
BbIpakaTbIpOICHTHIBAPOOSXUIPOOUBIIPOIICHTAX, OTHOIICHUE
JIBYX BEJIMYUH B MIPOIICHTAX.
BbIYHCIATHIPOIECHTOTIYNCIANIHCIIONIOETOITPOIICHTY.
OKpyYriasiTbApoOH U MPOLEHTHI, HAXOAUTh TPUOIMKCHHSI
qHCe.

PemaTp3aauyMHAYACTH, IPOIICHTHI, IPOTIOPIINH,
HaHaXOXKJIEeHUEAPOOH(TPOIICHTA )OTBEITNIMHBIMBETHINHBI 110
ee Apobu (TporeHTy), Apodu (IporeHTa), KOTOPbIi
COCTaBJISICT OJIHA BEJTUYHMHA OT JPYTOH.
I[IpuBOAUTH,Pa30UPAThH,0LIE HUBATHPA3TNYHBICPEIICHHS,
3aMucH pelIeHU TeKCTOBBIX 3a/1a4.

N3BaexkaTh uHpoOpMALNIO U3 TAOJIUII U JUATPAMM,
WHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC, ONIPEICIATh
HauOOJbIIICCMHANMEHBITICEU3NPECTABICHHBIXJAHHBIX

Harnsanasreomerpus.
Cummerpus

OceBasicummeTpusl.
HenTpanbHas

Pacno3naBaTbHauUEPTEIKAXUN300PAKCHHSIX, U300PAKATH
OTPYKH,CTPOUTHCIIOMOIIBIOUHCTPYMEHTOB(UTYPY
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CUMMETpUSL.
IToctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota«OceBas
CUMMETPUSD.
Cummerpus

B IIPOCTPAHCTBE

(OTpe30K, JOMaHYyI0, TPEYTOJbHUK, MIPIMOYTOJIbHUK,
OKPYXHOCTb ),CHMMETPUYHYIOAaHHOMOTHOCUTEIBHO
IIPSIMOM, TOUKHU.

Haxoaute npuMepbl CUMMETPUU B OKPYKAOIIEM MUPE.
MopeaupoBathb U3 6ymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCUTEJIbHONIPSAMOW; KOHCTPYHPOBATBI€OMETPUYECKHUE
KOH(UTypalliy, UCTIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE C TOMOLIBIO IIU(PPOBBIX PECYPCOB.
HccaenoBaTbCcBoiicTBaN3y4eHHBIX(UTYP,CBSI3aHHBIE
CCUMMETPUEN, UCTIONB3YAIKCIIEPUMEHT, HA0II0IEHNE,
MOJICJIUNPOBAHUE.
O00CHOBBIBaTh,0lIPOBEPIaThCIIOMOLIBIOKOHTPIIPUMEDPOB
YTBEPXKACHUSA O CUMMETPUU PUTYP

BripaxkeHusicoOykBamu

[IpumeHeHneOyKB
JUIS 3alUCH
MaTeMaTUYECKUX
BBIPAKCHUI
UIIPEUTOKEHUM.
bykBeHHbIE
BBIPAKCHUS

Y YUCJIOBBIC
MO/ICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXJIEHUE

Hcnonb30BaTh0yKBBII10003HAUYCHUS UM CEIT, TPU3ATTUCH
MaTEMaTUYECKUX YTBEPKICHUMN, COCTABIATh OYKBEHHbBIE
BBIPQ)XEHUS 110 YCIOBUIO 3aJa4H.
HccsienoBaTbHECTOKHBIEUNCIOBBIE3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JUISI MX 3aITUCH.
BbIuncasiThUNCIIOBOE3HAYECHNE0YKBEHHOT OBBIPAKCHUS
IpH 3aJaHHBIX 3HAYCHUSAX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTIOIIATN
NPSIMOYTOJIbHUKA,KBaAPATa; JIIMHBIOKPY>KHOCTH, IO IH
KpyTa; BHIMOJHATH BHIYUCIEHHUS 110 3TUM (hopmyram.
CocTaBiasaTb(OPMYJIbL,BbIPAKAIOIINE3aBUCUMOCTUMEK Y
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1ICHA,
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HEU3BECTHOI'O KOJIMY€CTBO,CTOMMOCTb;IPOU3BOIUTEIBLHOCTb,BPEMSI,00BEM
KOMIIOHEHTA. paboThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMYyJIaM.
Dopmyiibl HaxoauTbHEN3BECTHBIIKOMIIOHEHTAPU(PMETHUECKOTO
NEeUCTBUA
Harnsnnasreomerpus. 14 YeTbIpexyrojibHUK, HN300paxkaTbHaHETMHOBAHHOWUKIIETYATOMOYMAre ¢
QUrypsIHaNIOCKOCTH IIPUMEPBI VICIIOJIb30BAHUEM YEPTEIKHBIX HHCTPYMEHTOB
YETBIPEXYTOJbHUKOB. | YETBIPEXYI'OJIbHUKU C 3aJaHHBIMU CBOWCTBAMU:
[IpsAMOyronbHUK, C MapaJlJICIbHBIMU, NIEPIICHAUKYIISIPHBIMU, PAaBHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
TUaroHaiei.
HN3mepenneyrinos.
Bunnl
TPEYTOJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHHUKA.
[Tnomanbdurypsr.
DopmyIibl
IepuMeTpa

Y TUIOIIAaU
PSIMOYTOJIBHUKA.
[TpubnuxeHHoe
V3MEPECHUEIIOMAIN
buryp.
[IpakTrueckas

CTOPOHAMH, TPSIMBIMUYTIIAMHUUJIP.,PABHOOEIPEHHBIN
TPEYTOJIbHUK.
IIpennaraTbuo0CyKIaTHCIOCOOBI,AITOPUTMbI
MOCTPOEHUSI.

HccaenoBathb, HCTIONIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBAHUE,CBOMCTBAIIPSMOYTOJIbBHUKA,KBA1paTa,
pa3ouBaTh Ha TPEYTOJBLHUKH.
O00CHOBBIBATH,0NPOBEPTATHCIIOMOIIBLIOKOHTPIIPUMEPOB
YTBEPKACHUS O MPSMOYTOJIbHUKE, KBaAPATE, PACIIO3HABATD
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.
N3MepATBUCTPOUTHCIIOMOILIBIOTPAHCIIOPTUPAYTIIBI, B
TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbL;
PaCMO3HABATbOCTPHIC, IPSMBIEC, TYIIbIE,PA3BEPHY THICYTJIbI.
Pacno3naBarth, H300paxaTh OCTPOYTOJIbHBIM,
NPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJIbHUKHU.
BhI4ucasgTbiepuMeTpMHOTOYTOJIbHUKA, TUTOLIAb
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pabora«Ilnomann
KpyTra»

MHOTOYTOJIbHUKapa30MeHUEMHAINPSMOYTOJIbHUKH,
HapaBHBIEPUTYPHI,UCIIOIH30BATEMETPUUECKUEETUHULIBI
U3MEPEHUs JUTMHBI U TUIOLIAH.

Hcnonb3oBaTh NpuldINKEeHHOE U3MEpPEeHHe JIJTNH
uIuIouaieiiHakIeT4aTonoymare, mpuOInKEeHHOE
U3MEpEHUeE JUTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa

[ lo1oKUTEIHLHEIE
UOTpULIATEIIbHBICUUCIIA

40

Llenbie uncna.
Monyis yucia,
reoMeTpruYecKast
UHTEPIPETALIHSI
MOyJis. YU CIIOBBIE
MIPOMEKYTKH.
[TonoxxuteapHbIEH
OTpUIATEIIbHBIC
yucna.CpaBHEHHE
MTOJIOKUTEIIbHBIXU
OTPUIATEIbHBIX
YHCEIL.
Apudmernaeckre
JIEUCTBUS
CITOJIOKUTEIbHBIMU
U OTpHUIIATEILHBIMHU
YHCIIAMU.
PenieHHeTeKCTOBBIX
3ama4

IIpuBOAMTHIPUMEPBIKCIIOIB30BAHUSBPEATLHONKNU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCET.
N300paxaThlEIbICUnCa, T0JI0KUTEIbHbBIC

Y OTpULATENIbHBIE YUCJIAa TOYKAMU HA YMCIIOBOM MPSMOW,
HCMOJIb30BATH YHCIIOBYIO NMPAMYIO JUIsl CPABHEHHUS YHCEIL.
IIpuMeHATHIIPABUIACPABHEHNS, YIIOPAI0YUBATHIEIIbIC
YKCJIa; HAXOAMTH MOYJIb YHCIIA.

@ opMyJIMPOBATHNPABWIABBIYNCICHUACIIONOKUTEIbHBIMU U
OTPULIATEILHBIMHU YHCIIAMHU, HAXOJAUTH 3HAYECHUSIUYNCIIOBBIX
BBIPAXKEHU U, COJIEPKAINX JIEMCTBUSA
CIIOJIOKUTEIbHBIMUMOTPULIATEIbHBIM YU CIIAMHU.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS

JUTSl TIpeoOpa3oBaHusl CYMM M NPOU3BEICHUN
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[IpencraBiieHuEeIaHHBIX

[IpsamoyronpHas
CUCTEMAKOOPIUHAT
Ha TUIOCKOCTH.
KoopaunaTteiToukn
Ha TUIOCKOCTH,
aOcrucca

U OpAMHATA.
CronGuatbien
KPYTOBBIC
JMarpaMMBl.
[IpakTrueckas

pabora«lloctpoenue

JarpaMm».
PenreHneTeKCTOBBIX
3a/1a4, CoJepIKaIInx
JTaHHBIE,

O0BACHATHUMLTIOCTPHPOBATHIIOHA THETIPSIMOYTOJILHOM
CHUCTEMBI KOOPAUHAT HA MIJIOCKOCTH, UCIIOJIB30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJIMHATHOM IIOCKOCTH

TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurtath cToI0UATHIE U KPYTOBBIC IMATPAMMBI;
HHTEPNPETUPOBATHIAHHBIC;CTPOUTHCTOI0YATHIC THArPAMMBI.
Hcnoab3oBaTbMHGOPMALUIO,TPEICTABICHHYO

BTa0IUIAX, HauarpaMMax Ui peIeHUI TEKCTOBBIX3a1a9 U
3aJ1a4 U3 peajabHOU KU3HU

IIPEICTABICHHbBIE
B TA0JIHUIIAX
MHaJMarpaMmmax
Harnsnnas reomerpust. [IpsAMOYTOJIbHBII Pacno3HaBaTh Ha yepTexax, pUCyYHKax, ONMCHIBATH
OuUrypsIBIIPOCTPAHCTBE napasulesIenuIe], nupaMuy, Opu3My, HAIUHAP, KOHYC, II1ap, M300PaxKaTh UX

Ky0, mpu3Mma,
UpaMuIa,KOHYC,
WIAHJIP, TI1ap

u cepa.
N3o0paxenue

OTPYKH,MOAeJINPOBATHU30YMAru, JIaCTUIINHA, IPOBOJIOKHU U
Ap.

IIpuBOAMTHIPUMEPBIOOBEKTOBOKPYKAIOIIETOMUPA,
UMEIOIINX POPMbI Ha3BaHHBIX TE.
Hcnoab30BaTbTEPMUHOJIOTHIO: BEPIIIHHA, PEOPO,TPAHD,
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MPOCTPAHCTBEHHBIX
¢buryp. Ilpumepsr
pa3BepTOK
MHOTOI'PaHHUKOB,
UJIUHIpAuKOHYCA.
[IpakTnueckas
pabota «Co3ganue
MOJIEJIeN
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue oobeMa;

e IMHUIIBIN3MEPEHUS
obbema. O0beM
IPSIMOYTOJIBHOTO
napajuieNienunena,
Ky0a, hopMyJIbI
obbeMa

OCHOBAaHUE,BBICOTA, pauyCUANAMETP, pa3BepTKa.
HN3y4aTh,ucnons3ysa3KCIepUMeHT, Ha0I0ieHe, U3MEpEHUE,
MOJICTMPOBAHKE, B TOM YHCJIC KOMITBIOTEPHOE, U ONMHUCHIBATH
CBOIICTBA HA3BaHHBIX TEJI, BHISIBJIATH CXO0JCTBA

HPA3THYIHS :MSKTYTHPAMUIOUHATIPU3MON; MEXK Ty [IHJIMHIPOM,
KOHYCOM U IIIapOM.
Pacno3HaBaThpa3BepTKUNapaiesenumnena,Kyoa, ipu3Mal,
TUPaMUJIBI, KOHYCa, ITWINHIPA; KOHCTPYHMPOBATh JaHHBIC
TeJa U3 pa3BEePTOK, CO3/1aBaTh UX MOJICIIH.
Co3naBaTbMOI€TUIIPOCTPAHCTBEHHBIX(UTYp(M30yMar,
MPOBOJIOKH, TUIACTUIIMHA U AP.)
N3mepsiTbHAM O €ISIX : JJTUHBIPEOEPMHOTOTPAHHUKOB, THAMETP
nrapa.

BoiBoanTh(opMYy1yo0BEMAIPIMOYTOIBHOTO
napasuiesienumne/a.

Boruucasth no popmysiam: o6beM MPSIMOYTOIBHOTO
napaiesienuIe 1a,Kyoa; uCoib30BaThe AMHUIIBIN3MEPEHUS
00beMa; BBIYMCIATH OOBEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napayIeJIeTUITEI0B; pelaTh3a1a4uCPeaTbHBIMUaHHBIMH

[ToBTOpEeHUE,000011ICHNIE,
CHCTEMaTHU3aIIH

20

[loBTOpEHUE
OCHOBHBIXITOHSITHH
Y METOJIOB KYPCOB
5 1 6 KJ1accoB,
0000111eHHE

BbI4uCIATh 3HaYCHUS BBIPAXKECHUM, COJEPKAIIUX
HATypAIbHBIC,[IEIIBIC, I0JIOKUTEIIbHBIEHOTPULIATEIbHBIE
qucia, OOBIKHOBEHHBICH JCCATUYHBICAPOOH, BBITTOTHATD
npeoOpa3oBaHus YUCET U BHIPAKCHUM.
Bri0upaTbCcnoco0CcpaBHEHUSYMCEIT, BBIUUCIICHU,
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HCUCTEMATHU3AIUS
3HAHUU

NPUMEHSTbCBOMCTBaapu(PMETHUECKUXIEHCTBUM

IUI pallMOHAIM3AIUY BBIYUCIICHUN.

PemaTe 3a1a4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe3HAHUA UIIpELICHUA3a0aun3APYyrux
IIPEIMETOB.

CIOCO0BbI PEIICHUS 3aauu.
OcyuecTBIATECAMOKOHTP0JIbBBITOIHAEMBIXIEHCTBUI 1
CaMOIPOBEPKY pe3yJIbTaTa BBIYUCICHUN

Pemarb3agaunpa3zHbIMHCIIOCO00aMH,CPABHUBATDH, BHIOMPATH

OBUIEE KOJIMYECTBO
JACOBIIOIIPOIT'PAMME

170
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OEJIEPAJIBHASAPABOYASIIPOITPAMMAYUEBHOI'OKYPCA
«AJITEBPA»B7-9KJIACCAX

HOACHUTEJIBHASA3SAIINCKA

Anrebpa sIBIsieTCS OJTHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO 0Opa3oBaHMUS:
OoHaoOeCcTeUNBaACTU3yUCHUEIP YT UXIUCITUTIIINH, KAKeCTEeCTBEHHO -HAYYHOT 0, TaK "
TYMaHUTApHOTO  IIMKJIOB, €€ OCBOCHHE  HEOoOXOAMMO  IJii  MPOJOHKEHUS
00pa30BaHUSAUBIIOBCETHEBHOKU3HN. Pa3BUTHE YOO yUarOITUXCIHAYYHBIXITPEICTABICHU I
0 TPOUCXOXKACHUU U CYIIHOCTH alredpanvecKux aOCTpakiuii, croco0e OTpaxKeHUus
MaTeMaTHYEeCKONM HayKOW SIBJIEHUW M TMPOLECCOB B TMPHUPOAE M OOIIECTBE, pPOJU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TMO3HAHUU M B MPAKTHUKE CIIOCOOCTBYET
dbopMUPOBaHNIOHAYYHOTOMUPOBO33PECHUSNKAYECTBMBITUICHU S, HEOOXOIUMBIX IsIaanT
anMuBcoBpeMeHHOMIIM(ppoBoMoOIIecTBe. 3yueHneanreOppio0ecieunBacT  pa3BUTHE
yMEHUs HaOJI0JaTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUUYHOCTHU
MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBUS U
BBIBOJBI, (OpMyIHUpoBaTh yTBepxkaAcHUsA. OcBoeHHE Kypca anreOpbl obOecrieurBacT
Pa3BUTHE JIOTHYECKOTO MBIIIJICHUS OOYYaIOIIMXCS: OHU HCIOJB3YIOT JACAYKTUBHBIE W
WHTYKTUBHBIC paccyxeHus, o0o01IeHne u KOHKPETU3ALIUIO,
abcTparupoBanrenanaioruro. OoydeHueanreopenpeanonaracT3HayuTeIbHBIH00hEM
CaMOCTOSITEIILHON JIESITEIHHOCTH OOYYarOIIUXCsl, IOATOMY CaMOCTOSTEIILHOE PEIIeHUE
3a/1a4 SIBJISIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHIIUIA O0YUIeHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» sl OCHOBHOTO OOIIEro
00pa30BaHUSIOCHOBHOEMECTO3aHUMAIOTCO ISP KATEITHHO-METOANICCKUCITMHIH:
«HucnanBeIIUCICHUS, « AJITeOpandeCKUEBBIPAKEHUS»,« Y pABHCHUSMHEPABEHCTBAY,
«D@yHKuum». Kax1asu3stTuxcoaepxaTeIbHO-METOIMYECKUXIITMHUUPA3BUBACTCS Ha
MPOTSKEHUHU TPEX JIET U3YYCHUSI Kypca, B3aUMOJICMCTBYS C JIPyTMMU €ro JUHUsAIMU.B
XOJIEU3y4YCHHUSI YICOHOTOKYPCAOOYyUaAOIIMMCS TPUXOAUTCSA JIOTHYECKH PACCYXK/IATh,
HCIOJIb30BATh TEOPETUKO-MHOYKECTBEHHBIM A3bIK. B CBfA3M C 3TUM B IpPOrpamMmy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MIPEACTABICHHbBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTH4YeCKOTO OoOpa3oBaHMsS M CIOCOOCTBYIOIIHUE
OBJIQJICHUIO OOYYalOIIMMHUCS OCHOB YHHBEPCAJIIBHOTO MATEMaTUYECKOrO  S3bIKA.
ConepkaTeTbHOMUCTPYKTYPHOMOCOOEHHOCThIO  yUeOHOTOKYpca«Anreopay SBISETCS
€ro MHTErPUPOBAHHBIN XapakKTep.

Conepxxanue TUHUM «YuClIa U BEIYUCICHUSD CIY>KUT OCHOBOM IS JajIbHEUIIIETO
M3Y4YCHUS] MAaTeMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYarONIMXCS JIOTHYECKOTO
MBIIIICHUSI, (OPMHPOBAHUIO YMEHHUS TIONB30BAThCS aNTOpUTMaMHU, a TakKKe
MPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIMMBIX IIJISi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTHENOHATUAOUYNCICHAYPOBHEOCHOBHOIOO0IIEr000Pa30BaHUSCBI3aHO
CpalMoHaIbHBIMUUHPPALMOHATBHBIMU YK CIIaMU, () OPMUPOBAHUEMITPEICTABICHUI
OJICMCTBUTEIbHOMYMCIIE. 3aBEPIICHUEOCBOCHUSUUCIOBOMIIMHUMOTHECEHO K CpPEIHEMY
00111eMy 00pa30BaHUIO.
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ConepxanueByxanreOpandecKuXITNHUN—«AJIre0pandecKUeBbIPAKECHUS» u
«YpaBHEHUSI U HEPABEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Y OOydYarOIIUXCS
MareMaTH4ecKoroamnmnapara,Heo0XoAuMOT OIS pEIeHUA3a]auMaTeMAaTHKN, CMEKHBIX
MpeMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus y4eOHBIN MaTepuan TPYHNIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKECHUM.
Anrebpa JEeMOHCTPUPYET 3HAUYCHHE MAaTEeMaTUKU KakK s3bIKa JUIsi TMOCTPOCHUS
MaTeMaTH4eCKUXMO/IeIeH,0lTUCaHUSTIPOLIECCOBUSIBIICHUIpeaibHOrOMUpa. Bzagaun
o0y4eHUsaNreOpeBXOAITTaKKeJaTbHENHIIIeepa3BUTHECAITOPUTMUYECKOTOMBIIILIICHUS,
HEOOXOAUMOTO, B YACTHOCTH, JJII OCBOEHHUs Kypca HWH(DOpMATHKU, U OBJIAJCHUE
HaBBIKAMHU  JICNYKTUBHBIX paccyxkjaenuil. [IpeoOpa3zoBaHue CHUMBOJBHBIX (opMm
CIOCOOCTBYET  pPa3BUTHIO BOOOPAXKEHMS, CIOCOOHOCTEM K  MaTeMaTHYECKOMY
TBOPUYECTRY.

Conepxanue (QyHKIMOHAIBHO-rpadUueCKON JMHUU HAIEJIeHO Ha TMOJy4YeHHE
o0ydJaromuMHCI3HAaHUHO(D YHKITUIXKaKBaKHEUIITeHMaTeMaTHIECKOMMO1eTTH
JUTSIOTTUCAHUSTMICCIIC IOBAaHUSPA3HOOOPA3HBIXITPOIICCCOBUSBICHUUBIIPUPOIE u
obmectBe. M3ydyeHue marepuana COCOOCTBYET Pa3BUTHIO Y OOYYaIOIMIMXCS YMEHUS
UCIIOJIH30BaTh PA3JIMYHBIC BBIPA3UTEIbHBIE CPEJCTBA S3bIKa MATEMATUKH — CJIIOBECHBIE,
CUMBOJIMYECKHUE, TpaduyecKre, BHOCUT BKJIaJ BOOPMUPOBAHUETIPEICTABICHUN OPOJIU
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALUU U KYIBTYPHI.

CornacHo yuyeOHOMY IuTaHy B 7—9 Kjaccax m3ydaeTcsl y4eOHbIM Kypc «Anredpay,
KOTOPBIMBKIIIOUAETCIIEAYIOIINEOCHOBHBIEpa3aebiconepkanus: «ucna
UBBIUUCTICHUS, «AJITeOpanyeCcKUeBBIPAKEHUS», «Y pABHEHUSAMHEPABEHCTBAY,
«DyHKIIUNY.

OOmiee YHMCIO dYacoB, PEKOMEHJOBAHHBIX IS HW3Y4YeHHS y4eOHOro Kypca
«Anrebpan,—3064acoB:B7knacce—1024uaca(3uacaBHeaento),B8kimacce— 102 vaca (3 yaca B
Henento), B 9 kiacce — 102 yaca (3 yaca B HEZENO).

COJEP KAHUEOBYYEHUSA

7 KIIACC
YucaauBbIYMCICHUS

JpoOu 0OBIKHOBEHHBIC U JECSITHYHBIC, IEPEX0] OT OJHON (POpMBI 3amucH npodei
K apyroi. IloHsiTHEe palMOHAIBHOTO 4YHUCIA, 3alUCh, CPABHEHUE, YNOPSAIOYMBAHHE
paIMOHANIBHBIX 4YHCeNl. ApupMeTHYeCKHe ACHCTBUS C PAMOHATBHBIMUA YHCIAMU.
Peuienre 3a1ay u3 peanbHOM MPAKTUKU HA YaCTH, HA IPOOH.

CreneHb C HaTypalibHbIM [IOKa3aTelieM: OMNpeJAeNeHUe, MpeoOdpa3oBaHUe
BBIDOKEHW Ha OCHOBE OTMpEIEICHHS, 3aMuch OONbIMX uucen. [IpomeHTsl, 3amuch
MPOLIEHTOBBBUAEAPOOUUIPOOUBBHUIETPOLIEHTOB. TpOCHOBHbBIE3aJaUHA MPOIIEHTHI,
pelieHre 3aja4 U3 peaibHON MPaKTUKH.

[IpuMeHeHue MPU3HAKOB JEIUMOCTH, Pa3I0KEHUE HA MHOXUTEIU HATypalbHBIX
quCen.

PeanbHbI€3aBUCUMOCTH,BTOMYHUCIIEIIPAMASIMOOPATHAS TPOTOPIIMOHATEHOCTH.
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AJiredpanyecKueBbIPaKeHUA

IlepemeHHBIE, YHUCIIOBOE 3HAYCHUE BBIPAXKEHUSA C IIEpeMEHHOU. JlomycTuMsble
3HaueHUs NepeMeHHbIX. [IpeacTaBiieHHe 3aBUCUMOCTH MEXAY BEIMYMHAMH B BUJE
dopmynbl. Beruncnenus no ¢opmynam. IlpeoOpasoBaHne OyKBEHHBIX BBIPAKEHHIH,
TOKJIECTBEHHO PaBHbIEC BBIPAKEHUS, MTpaBUiIa MPeoOpa3oBaHMsl CYMM U MPOU3BEACHHUIA,
MpaBUJia PaCKPbITUS CKOOOK U MPUBEJIEHUS MOJOOHBIX CIaraeMbiX.

CBoOICTBACTENIEHUCHATYPAIbHBIMIIOKA3ATEIIEM.

OpHounensl U MHOroujaeHsl. CrteneHb MHorowieHa. CroKeHue, BbIYMTAHHE,
YMHO>KE€HUEMHOT041eHOB. DOPMYIIBICOKPAIIEHHOTOYMHOXKEH U :KBaIPATCYMMBI
UKBaJparpazHocTu. PopMyapa3HOCTUKBAIPaTOB. Pa310KeHHEMHOTOUJIEHOB Ha
MHOKUTEJH.

YpaBHeHUsIHHEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHHs, MpaBUia NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JInHeliHOeypaBHEHMECOTHOUTIEPEMEHHO W, YN CIIOKOPHEMITMHEHOT OYpaBHEH NS,
peuieHrne JIMHEMHBIX ypaBHEHUM. COCTaBIE€HHE YpPaBHEHUW IO YCIOBHIO 3aJayH.
Pemienue TeKCTOBBIX 3a71a4 € IIOMOILBI YPABHEHHUM.

JluneiiHoe ypaBHEHHME C JIByMs NepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JMHEWHBIX YPaBHEHUH C IBYMs IepeMeHHbIMU. Pelienue cucreM ypaBHEHUH cr1ocoOoOM
NOACTAaHOBKHU. [IprMepsl penieHus TEKCTOBBIX 3a71a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUA

KoopaunaraTouknnanpsmoil. HucnoBelempoMexKyTKU. PaccTossTHuEMEXK 1y IBYyM S
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca U opiMHATa TOYKU
Ha KOOPJIWHATHOW IUIOCKOCTH. IIpumepsl rpadukoB, 3amaHHBIX dopmyaamu. UteHue
rpaduKoB peasbHBIX 3aBUcHUMOCTel. [lonsatne dhynkmuu. 'paduk ¢yskmuu. CBoiicTBa
byakuuii. JIuneitnas dynknus, ee rpaduk. I'paduk dynakumm y = |x|. ['paduueckoe
pEIIEHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEWUHBIX YPaBHEHUM.

8 KUIIACC
YucaauBbIYHMCICHUS
KBaapatusiiikopensuzuncia.[lonstueoduppanmoHaibHOMYuCIHe. [lecaTuanbie
NpUOITMKEHUST HppalMoOHAIbHBIX Yucen. CBoiicTBa apuMETHYECKUX KBaJIPaTHBIX
KOpHEW U X IPUMEHEHHE K MPeoOpa30BaHUI0 YUCIOBBIX BBIPAXKEHUN U BHIYUCICHUSIM.
JleficTBUTEIBHBIC YHCIIA.
CrenenscuenbIMIiOKka3aTeaeMueecBoicTBa. CTaH1apTHAA3AMUChYHCIIA.

AuredpanyecKueBbIPaAKEHUS
KBagpaTHbiil TpexuiieH, pa3floKEHHE KBAJPaTHOTO TpEeX4ujeHAa Ha MHOMKHUTEIH.
AnrebpanueckasipoOb. OcCHOBHOECBOMCTBOANTeOpanyueckoiapoou. CioxeHue,
BBIYMTAHUE, YMHOKEHUE, IeJIeHnealreopandeckuxapooeit. PaiimonanbHbIEBEIpAXKEHUS U
UX npeoOdpa3oBaHueE.
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YpaBHeHUsIHHEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmysia KOpHEW KBaJApaTHOTO ypaBHEHMs. Teopema
Buera. Pemenue ypaBHeHMM, CBOISAIIUXCA K JIMHEHMHBIM U KBaapaTtHbIM. [Ipoctenmue
IpOOHO-pAlMOHANIBHBIE YPABHEHHS.

I'padrueckass uHTEpHpeTalMsi YpaBHEHUW C JBYMS NEPEMEHHBIMU U CHCTEM
JIMHEVMHBIXYPAaBHEHUNCABYMANIEpEMEHHBIMU. [ [pUMepBIpEIICHUSCUCTEMHEIIMHENHBIX
YPAaBHEHUU C IBYMs [IEPEMEHHBIMU.

PerienreTekcTOBBIX3a1a4ANITEOPANYECKUM CITOCOOOM.

HucnoBple HEpAaBEHCTBA M HUX CBOWCTBA. HepaBEeHCTBO C OAHOW IMEPEMEHHOW.
PaBHOCHIIBHOCTEHEPABEHCTB. JIMHEHBIEHEpaBEHCTBACOIHOUNIEPEMEHHON. CUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJIHOW NIEPEMEHHOM.

DOyHKIUT

[Nonstuedynkunn.O0aacTbonpeeIeHUTUMHOKECTBO3HAUCHU M (DY HKIIHH.
CrnocoOb13a1anusgpyHKITHI.

I'padpux dynxunuu. YrenuecBoiicTBYyHkImu mnoeerpadpuky. Ilpumepsirpaduxon
(GyHKIIUH, OTpakaloUIUX peaibHbIE MPOILIECCHI.

OyYHKIMH,0MHUCHIBAIOIIUETPIMY OO0 PATHY IOIPONOPLIMOHATBHBIE3aBUCUMOCTH,
nx rpadukn. ynxmun y =x2y = X3y =Vx, y=|x|.I'papuueckoe penrenne ypaBHeHHi u
CUCTEM ypaBHEHHUH.

9 KJIACC
YucaanBbIuucIeHUA

PanmionanpHble uHWcla, WPpAalMOHAIBHBIE YHCIIA, KOHEYHBIE W OCCKOHCUYHBIC
JeCATUYHBIE TpoOu. MHOXKECTBO JCHCTBUTEIBbHBIX YUCEN, ACHCTBUTEIbHBIC YHCIa Kak
OCCKOHEUHBIE JeCATUYHBIE ApoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JICMCTBUTEJILHBIX YUCET U KOOPAUHATHOU MPSMOI.

CpaBHeHHEICUCTBUTEIBHBIXUHCEI,apu(hMETHUECKUEACHC TBUSICICHCTBUTETHHBIMU
YHUCJIaMU.

Pa3Mepb100BEeKTOBOKP Y KAIOIIETOMHUPA, NIMTEIIBHOCTHIIPOIIECCOBB  OKPY KAIOIIEM
MHUDE.

[TpubnmkeHHoe 3HAYCHWE BEJIWYMHBI, TOYHOCTh NpuOMmmKkeHus. OKpyrieHue
yucen. [Ipuknaka u oleHka pe3yJibTaTOB BRIYMCICHUH.

YpaBHeHUsIHHEPaBEHCTBA

JIuneiiHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOJSAIIMXCS K JIMHEHHBIM.

KBanparnoeypaBHenue. PenienueypaBHEHN N, CBOISIIMXCAKKBAIPATHBIM.
bukBanpatHoe ypaBHeHue. l[Ipumepsl pemieHHs ypaBHEHMH TPETbEM W UYETBEPTOU
CTEIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-palMOHANBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOOM.
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VYpaBHeHue ¢ JByMsi NepeMeHHbIMM U ero rpaduk. PemieHue cucreMm aByx
JIMHEMHBIXYPABHEHUNCIBYMANIEPEMEHHBIMU. PellIeHHECUCTEMIBYXYPaBHEHU,0JHO U3
KOTOpBIX JHMHEIHOe, a JApyroe — BTOpOW cTeneHu. ['paduueckas WHTEprpeTanus
CHUCTEMBbI YPABHEHUH C IBYMs [IEPEMEHHBIMU.

PetienreTeKCTOBBIX3a1a4ANITEOPAMIECKUMCIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Peuienue cucrem
JMHEWHBIX HEPABEHCTB C OAHOM mepeMeHHoi. KBagpaTtHsie HepaBeHcTBa. ['paduueckas
UHTEpIIpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMs [IEPEMEHHBIMM.

DyHKIUT
KBanpatnunasdyukius,eerpadukucpoiictsa.llapadona,KoopAMHATHIBE PITUHBI
napaboJibl, 0Ch CAMMETPHUH MapadoJIbl.

I'paduku  yukimii: y=kx,y=kx+b,y=k,y=x3,y;\/x,y= | x|,
X

UUXCBOUCTBA.

YucaoBbIeNOCI€10BATEILHOCTUMIIPOTPECCH A

IlonsTe YHMCIIOBOM  MOCJIEJOBATSIBLHOCTH. 3aJaHHUe  I10CJIEI0BATEIbHOCTH
peKyppeHTHOI dopMynol u Gopmysoit N-ro uieHa.

ApudmeTtndeckass W reoMeTrpuueckas mporpeccud. Dopmynbl N-TO  YiIeHa
apupMEeTHIECKON U TEOMETPUIECKON TPOTrPECCUii, CYMMBI ITEPBBIX N WICHOB.

N3o0paxenue 4ieHOB aprupMETUIECKON M T€OMETPUUECKON MPOTPECCU TOUKAMU
Ha KOOPAWHATHOM TIUIOCKOCTU. JIMHEMHBIH M SKCMOHEHIUAIBHBIN pocT. CIOXHBIE
IIPOLICHTBHI.

INPEAMETHBIEPE3YJIBTATBI

[TpenMeTHBIEPE3YIbTATHIOCBOCHUSATIPOTPAMMBIY4€OHOTOKYpCca«Aredpa» K KOHILY
oOydeHus B 7 Kjacce.

YHucaanBbIYMCICHUS

BrImoniHATh, codeTas yCTHbIEH MUChMEHHBIE TIPUEMBbI, apu(MeTHUeCKre NeHCTBUS
C pallMOHATBHBIMU YHCIIAMHU.

HaxoauTe 3HaYeHMS YMCIOBBIX BBHIPAKEHUM, MPUMEHSTh Pa3HOOOPA3HbIE CIIOCOOBI
Y TMIPUEMBI BBIYUCIICHUS 3HAYECHUN JAPOOHBIX BBIPAKEHUM, COJEPKAMNUX OOBIKHOBECHHBIC
1 JeCATHYHBIC TPOOH.

[lepexonuth OT OAHOW (OPMBI 3alMUCH YUCEN K Jpyroi (mpeoOpa3oBbIBATH
TECATUIHYIOIPOOHBOOBIKHOBEHHYI0,00IKHOBEHHYIOBIECATUYHYIO,BYACTHOCTH B
OCCKOHCUHYIO JICCATUIHYIO APOOB).

CpaBHUBATHUYMIOPSA0YNBATHPAIMOHATBHBICUUCIIA.

OKpyrasaTs uucna.

BBIOTHATS TPUKHUIIKY W OILEHKY pE3ysibTaTa BBIYMCICHHHA, OICHKY 3HAUYCHUIMA
YUCJIOBBIX BBIP@KEHUI. BBIMONHATE NEUCTBUS CO CTENEHSMH C HaTypalbHbIMU
MOKa3aTeNISIMU.
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[TpuMeHAT, TPHU3HAKW JETUMOCTH, Pa3jI0KCHHEe HAa MHOXXHTEIH HaTypadbHBIX
YHCell.

PemaThnpakTHKO-OpUEHTHPOBAHHBIC3a a4 ,CBI3aHHBICCOTHOIIIEHUEMBEIINYHH,
MPOIIOPIIMOHATLHOCTBIO  BEJIMYHMH, MPOICHTAMH, WHTEPIPETHPOBATH PE3YJIBTATHI
pEIICHHMS 3a/1a4 C YYETOM OTPaHUYCHUH, CBI3aHHBIX CO CBOMCTBAMH PAacCMaTPHUBACMBIX
0OBEKTOB.

AJiredpanyecKueBbIPaKeHUA

Hcnonb3oBaThanredpandyecKyoTepMUHOIOT HIOUCUMBOJIUKY, IPUMEHAThEE B
IpolecCE OCBOCHUS yUeOHOr0 MaTepuara.

Haxonute 3HaueHHss OYKBEHHBIX BBIPAKEHUW TIpU 3aJaHHBIX 3HAYCHHSX
EPEMEHHBIX.

BoimoniHaTs npeoOpa3oBaHMs 1IEJIOTO BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
NOJIOOHBIX CJIAraeéMbIX, PACKPBHITUEM CKOOOK.

BbINONHATS YMHOKEHHE OJIHOWIEHA HA MHOTOWIEH M MHOrO4YJIeHa Ha MHOTOJIEH,
OpUMEHSTH GOPMYIIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyiecTBIsATh Pa3ioKeHUEMHOTOUJICHOBHAMHOKHUTEU CIIOMOIIbIOBBIHECEHHS 32
CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH CJaraeMbiX, MpUMEHeHUus Gopmyl
COKPAILIEHHOTO YMHOKEHHS.

[TpuMeHATHIPEeoOPa30BAHUSIMHOT OWIEH OBJIIPEIICHUAPA3IMUHbBIX3aJauN3
MaTeMAaTHUKH, CMEXHBIX IIPEIMETOB, U3 pealbHON IMPAKTUKHU.

Hcnonp3oBaThCBOMCTBACTEIEHEHCHATYPAIbHBIMUIIOKA3aTEISIMU TUISL
npeoOpa3zoBaHUs BhIpaKEHUH.

YpaBHeHUsIMHEPABEHCTBA

PemartbimHeiHbIeypaBHEHUSICOTHOMIIEPEMEHHOM, IPUMEHSIAIIPaBUIIANIEpEXoda  OT
UCXOJITHOT'O YPaBHEHHUS K PAaBHOCUILHOMY eMy. [IpoBepsTh, SBISETCS U YUCIO KOPHEM
ypaBHEHHS.

[IpumensTh rpaduueckue METOAbl MPHU PEIICHUW JIMHEHHBIX ypaBHEHUHW M HX
CUCTEM.

[TonOupaTh mpuUMepHI Map YKCe, SBISIIONIUXCS PEIICHHEM JTUHEHHOTO YpaBHEHUS
C ABYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO ypaBHEHHS C JByMS
MIEPEMEHHBIMH, MOJIB3YSCh TPahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

PemaTecucTeMBIIBY XJIMHENHBIXYPABHEHUKU CABYMAIEPEMEHHBIMUA, BTOM YK CIIE
rpaduyecku.

CocTtaBisTh U peuiaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX YpaBHEHUI
[0 YCJIOBHUIO 3aJla4yd, HWHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJyYEHHBIN PE3yJIbTaT.

DOYyHKIUN
N3ob0pakaTh Ha KOOPAMHATHOW NPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpIMHATAM,JTY4YH’,0TPE3KU, HTHTEPBAJIbI,3AMMCHIBAT YU CIOBBICIIPOMEKYTKH Ha

anreOpanyecKoM sI3bIKE.
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OTMe4aThbBKOOPAMHATHONIUIOCKOCTUTOYKUIT033JaHHBIMKOOPANHATAM,CTPOUTh
rpaduku TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU ¥ = |x|.

OnuceiBaTh C NOMOUIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEKIY BEJIMYMHAMU:
CKOPOCTb, BpEMsl, PacCTOSHHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00beM pabOThI.

HaxoauTe3HaueHnep yHKIMUTIO3HAYEHUIOEEapTyMEHTA.

[lonumaTte rpaduyeckuil cnocod MpeACTaBICHUS U aHalu3a UHGOpMaIH,
U3BJIEKATBUUHTEPIPETUPOBATHUHPOPMAIIMION3T padUKOBPEAIbHBIXIIPOLIECCOB u
3aBUCUMOCTEN.

[IpeamerHbie pe3ynbTaThl OCBOCHUSI MPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce.

YucaauBbIYMCJIeHUA

Hcnonp30oBaTh HavyadbHBIE MPEACTABICHUS O MHOXECTBE JACUCTBUTEIBHBIX YHUCE
JUISL CpPaBHEHUS, OKPYTJIEHUS W BBIYMCICHUM, W300pakaTh JIEUCTBUTEIBHBIC YHCIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpumMeHsTh MOHATHE apU(PMETUYECKOTO KBaJPAaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbhIE KOPHU, HCIOJB3YS TMPU HEOOXOIUMOCTH KaIbKYJISATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPaKEHUMN, COAEpPIKAIIUX KBaJIpaTHbIE KOPHHU, MCIOJIB3Ysl CBOHCTBA
KOpHEM.

Hcrnons3oBaTh 3amucu OOJBIINX U MaJIBIX YHCEI ¢ TTIOMOIIBIO IECSITUYHBIX PoOeit
U crerieHeit uucia 10.

AJiredOpanyecKreBbIPAKEHNSI

[IpuMeHATHIIOHATHECTETICHUCIICIBIMITOKA3aTEIeM, BBRITIOJTHATHIIPE0Opa3oBaHuUs
BBIPAKECHUH, COAEPKAIIUX CTETICHU C LIEJIBIM ITOKAa3aTeJIeM.

BBITTOTHATE  TOXKIECTBEHHBIE IMPEOOpPAa30BaHUS  PAMOHAJBHBIX — BBIPAKCHHM
Ha OCHOBE INMPaBWJI JSHCTBUH HAJl MHOTOUJICHAMH U alreOpandecKuMu ApOOsSMHU.

PacknanpiBaTbKBapaTHBINTPEXWICHHAMHOKHUTEH.

[IpumenaTp mpeoOpa3oBaHMsl BBIPAKEHUW I PEIICHUS Pa3IMYHBIX 3a/1ad
W3 MaTEMaTHUKH, CMEKHBIX ITPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUsIMHEPABEHCTBA

Pemate nuHENHBIE, KBaJApaTHBICE YPAaBHEHHS W PAUMOHAIBHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOaUTE MpOCTENIINE UCCIAEIOBAHUS YPABHEHUW U CUCTEM YPaBHEHUW, B TOM
quclie ¢ TPUMEHEHHEM TpadUuyecKux NpeNCcTaBleHui (yCTaHABIMBAaTh, WMEET JIH
YpaBHEHHE WIIM CUCTEMA YPABHEHUM pEILICHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

[lepexonuth OT CJIOBECHON (QOPMYIUPOBKH 3aJauyd K €€ anredpandeckoin
MO/JIEJIUCTIOMOIIBIOCOCTABICHUAYPAaBHEHUS LIINCUCTEMblYPaBHEHU M, UHTEPIPETUPOBATHB
COOTBETCTBHUH C KOHTEKCTOM 33/1a4M MOJIYUYECHHBIN PE3YyJIbTaT.
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[IprmeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB i CPAaBHEHMS, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOW M HUX CHUCTEMBI, JaBaTh rpaduyuecKyro
WUTFOCTPALMIO MHOXKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUT

[lonumaTe W UCHOJIB30BaTh (PYHKIMOHAIbHBIE TMOHATHS U S3bIK (TEPMHHBI,
CUMBOJIMYECKUE O0O03HAUCHUsI), ONPEACNATh 3HaYeHUE QYHKIUM [0 3HAYCHUIO
aprymeHTa, OrpeaeaTh CBOMCTBA (PYHKIIMU TI0 €€ rpaduKy.

CrpoutsrpadukudieMeHTapHbIX()YHKIIHUITBUIA:
y="y=x2,y=x3,y=/x,y=|x|,0MiICHIBATbCBOICTBAYNCIOBOIHDYHKIIIH

X

noeerpaduky.

[IpeamerHbie pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce.

YucjauBbIYnCICHUS
CpaBHUBATHUYTIOPSAOUYMBATHPAIIMOHAIBHBICUUPPALIMOHATbHBICYHCIIA.
BeimonusaTe apudmeTndyeckue IEWCTBHUS C PAIMOHAIBHBIMU YHUCJIAMHU, COYETasl

YCTHBIE W IIMCBMEHHBIC IIPUEMBI, BBINIOJHATE BBIYUCICHHUS C WPPALMOHAIBHBIMU

YUCJIAMHU.

Haxonuths 3HaueHuUs CTENEHEN C LENbIMU IOKA3aTeIMU U KOPHEM, BBIUMCIIATH
3HAYEHHUs YUCIIOBBIX BBIPAXKECHUM.
OKpyrJisiTh  JEUCTBUTENBHBIE  YHCIA, BBIIOJHATh NPUKUAKY  pe3yJbTara

BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUsIMHEPABEHCTBA

Pemrate nuHelHbIE W KBaJpaTHbIE YpPAaBHEHUS, YPAaBHEHUS, CBOMSIIMECA K HUM,
npocTeite 1poOHO-pallOHaTIbHBIE YPaBHEHUS.

PemaTte cuctemspl IByX JIMHEMHBIX YPABHEHUN C ABYMsSI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHUU, B KOTOPBIX OJTHO YPABHEHHE HE ABJISACTCS JTUHECUHBIM.

PemaTth TeKkcTOBBIE 3a/1a4l aNreOpandeckKuM CIIOCOOOM C TMOMOIIBIO COCTABIICHHS
YPaBHEHUS WM CUCTEMBI ABYX YPABHEHUU C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUW, B TOM
quclie ¢ TNPUMEHEHHEM TrpadudecKux TMpeCcTaBiIeHU (yCTaHAaBIWBATh, WUMEET IIN
YpaBHEHHE WM CUCTEMA YPABHEHUM PEILICHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOUee).

Pemiath nuHeiiHbIeHEPAaBEHCTBA, KBaJApAaTHbIE HEPABEHCTBA, N300pakaTh pelIeHUE
HEPABEHCTB HA YHCIIOBOM NMPSMOM, 3alIMChIBATh PEIIEHNE C TOMOIIBIO CUMBOJIOB.

Pemate cucTeMBbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YMCIIOBOU
MPSMOM, 3aIUCHIBATH PENIEHUE C TOMOLIBIO CHMBOJIOB.

Hcnonb30BaTbHEPABEHCTBANPUPEILIEHUUPAZTAYHBIX 33124,
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DyHKIUN
PacrioznaBath  (QyHKIMM M3y4yeHHBIX BHJIOB. [loka3piBaTh CXeMaTHYECKU
PacnoiOKEeHUEHAKOOPAMHATHOUIITIOCKOCTUTPAPUKOB)YHKIIMIBUAA: Y =KX,

y=kx+b,y=k,y=ax2+bx+c,y=x3,y=\/x,y=|x|B3aBchMoc_TH
X

OT3HAYECHUNK03(PPULIMEHTOB,0MUCHIBATHCBONCTBA(YHKIIUA.

Crpoutrb u wH300pakaTh CXEMaTHYECKH TrpapuKkd KBaJApPaTUUHBIX (DYHKIHH,
OMKCHIBATh CBOMCTBA KBAJAPATUUHBIX (PYHKIUHI MO UX Tpadukam.

PacnoznaBath KBajpaTuuHyio (QYHKUHIO 1O (opmyse, NPUBOAUTH IPHUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 pealbHOU KU3HHU, PUZUKH, TEOMETPUH.

Yucs10BbICTIOC/IEI0BATEIBHOCTHHIIPOTPECCHM
PacniozHaBaThapupMeTHUECKYIOUTE€OMETPUYECKYIONIPOTPECCUUTTPUPA3HBIXCITOCO0A
X 3aJJaHHUs.
BhINOTHATHBBIUMCICHUSACUCIIONB30BAHUEM POPMYJIN-TOWICHAAPU(PMETHUECKON U
F€OMETPUUECKON POrPECCUiA, CYMMBI MIEPBBIX N YICHOB.
N300pakaTbuIeHBINOCIIEI0BATEIbHOCTUTOYKAMUHAKOOPAMHATHOUTIIOCKOCTH.
Pemrarp3agaun,cBA3aHHBIECUMCIOBBIMUIIOCIE0BATEIbHOCTIMH, BTOMYHCIIE
3a/1Ja4MH3PEATbHOMKU3HH(CUCTIONb30BAHUEMKAIIbKYJIISI TOPA, IU(PPOBBIXTEXHOIOTHI ).
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TEMATHYECKOEIIJIAHUPOBAHHUE

7 KJIACC
HanmenoBanuepasnena |KoauyecTBo OcHoBHOE OCHOBHBIEBUABIACATENHHOCTHOOYUAIOITUXCSI
(Tembl) Kypca 4acoB coiep>KaHue
UrcliauBbIYMCIICHHUS. 25 [onstue CucreMaTn3npoBaTbM000ralIaThb3HAHUSA
PanronanbsHbIeUnCIa paMOHAIBHOTOYHUCHA. | 0000BIKHOBEHHBIXUAECATUUHBIXPOOSX.
Apudmernueckue CpaBHMBATB U YNOPSIA0YUBATH APOOH, TpeoOpa3oBbIBas
JEUCTBUS IpU HEOOXOAMMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamMu.CpaBHEHHE,
YIOPSIAOUYUBAHUE
palMOHAIBHBIXYHUCE.
CrernieHb
CHaTypaJbHbIM
ITOKa3aTeJIeM.
PenienneocHOBHBIX
3a/1a4 Ha Ipoow,
MIPOIIEHTHI
U3peaIbHON
MPAKTUKH.
[Ipu3HaKUAECIUMOCTH,
PpA3T0KEHUS

Ha MHOKUTEIIA
HaTypaJIbHBIXUHCEIL.
PeanpHbIe

OOBIKHOBEHHBICB/ICCATUYHBIC,BUACTHOCTHBOSCKOHECYH YO
JECATUYHYIO IPOOb.
IIpuMeHATHPa3HO00PA3HBIECTIOCOOBIUTIPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,
COJIEPKANIMXOOBIKHOBEHHBICUACCSI THIHBICIPOOH:
3aMEHATh MPU HEOOXOIUMOCTH JIECATUIHYIO TPOOH
OOBIKHOBEHHOH W OOBIKHOBEHHYIO JIECATUIHOHN, TPHUBOIUTH
BEIpaKeHUEKPOpMe, Hanboeey 100 HO M TSI BBIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAKEHUS HA YMHOKCHHUE

HI[GJ'IGHH@I[GCHTI/I‘-IHBIXZ[]:’)06eﬁKHeﬁCTBHHMCHGHBIMH qHucCJ1aMu.

IpuBOAUTHYMCTOBbIENOYKBEHHbIENPUMEPBICTEIICHU C
HATypaJIbHBIM MTOKA3aTEIEeM, OOBICHSS 3HAUCHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelsl CTETICHH, HaXOIUTh
3HAa4YCHUS cTereHel Buaa a"(a — mrodoe palmoHaIbHOES
YHUCJ0, N — HATYpaJbHOE YHUCIIO).
IToHUMATBCMBICII3aTUCUOOTBITUXYACEIICTTIOMOIITHIO
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3aBucumoctu.lIpsmas
u oOpaTHas
IIPONIOPLIMOHAIIBHOCTH

JnecATUYHbIXApoOeincTeneneituncnal 0, npUMeHATBUX B
peabHbIX CUTYyalUsX.
IIpuMeHATBIPU3HAKUACITUMOCTH,PA3N0KEHUIHA MHOXKUTEIIN
HATypalbHBIX YHCEIL.
PemaTs3agaumHavyacTu, IpOLIEHTHL, TPOTIOPIIUH, HA
HaXO0XJICHHE ApoOu (MPOIIEHTa) OT BEJIUUUHBI U
BEJIMYMHBITIOEEAPOOH(ITPOLICHTY ), APOOH(TIPOIIEHTA), KOTOPHIH
COCTAaBIIET OJIHA BEJIMYMHA OT JIPYTOil.
IIpuBoauTH,pa3dUpPaTh,0LIEHUBATHPA3TNYHBICPEIICHHUS,
3aMucH peuIeHUu TeKCTOBBIX 3a/1ay.

Pacno3naBaTh M 00BSICHATH, ONIUPASICh HA ONPEIEICHHUS,
IpsSIMO IPONOPLMOHATIbHBIE U OOPATHO MPOTOPLIMOHAIBHBIE
3aBHCUMOCTH MEXIY BEJIMUYMHAMU; IPUBOJAUTH PUMeEPbI
3TUX3aBUCUMOCTENN3PEaTIbHOIOMUPA, U3APYTUXYUEOHBIX
IPEIMETOB.
PemaTbnpakTHKO-OpUEHTUPOBAHHBIE3a1aunHAIpOOH,
HPOLEHTHI, IPAMYION00PaTHYIONIPOIIOPLIMOHAIBHOCTH,
OPONOPLUU

AnreOpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAKCHMUSI.
[IlepemeHHBIE.
Jlommyctumeble
3HAYECHUS
MIEPEMEHHBIX.
DopMyJIbL.
[IpeobpazoBanue

OBaageTbareOpanyecKORTEPMUHOIOT HEHMCUMBOJIUKOM,
NPUMEHATH €€ B IIPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
HaxoauTb3HaueHHs10 YKBEHHBIXBBIPOKCHUHTTPU3aJaHHBIX
3HAYEHUAX OYKB; BBITIOIHATH BBIYUCIICHHS TI0 opMyIiaM.
BoInoiHATH npeoOpa3oBaHUs LEIOT0 BBIPAKEHUS
BMHOTOWICHIPUBEIEHUEMIIO1I00HbIXCIIaraeMbIX,
PaCKpBITUEM CKOOOK.
BbINOJIHATHYMHOKEHUEOJHOWICHAHAMHOT OYJIEH
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OYKBEHHBIX
BBIPAYKCHU,
PacCKphITHECKOOOK
U TIPUBEJICHUE
10JTOOHBIXCJIaraeMBbIX.
CBolicTBacTEIICHU
C HATypaJbHBIM
TOKa3aTeJIeM.
MHOro4JieHsbl.
CrnoxeHue,
BBIYMTAHUE,
YMHO>KEHHE
MHOT'OWIEHOB.
DopMyIIbl
COKpAILIEHHOT'O
YMHOKEHHUS.
Paznoxenue
MHOT'OWICHOB
HAMHOXKUTEIN

MMHOTOWJIEHaHAMHOT OYIEH, IPUMEHSTh()OPMYIIbI
KBaJipaTa CyMMbI U KBaJpara pa3HOCTH.
OcymecTBJIATHPA3I0KEHUEMHOTOUJICHOBHAMHOXKHUTEN U
MyTeM BBIHECEHHMSI 32 CKOOKU 00IIIET0 MHOXKHUTENS,
npuMeHeHHUs! (OpMYJIbl Pa3HOCTH KBaJIPaTOB, GOpMYII
COKpAILIEHHOT'O YMHOKEHHS.
IIpuMeHATHIIPE0OPa30BAHUEMHOT OUYJICHOBJIIPEIICHUS
Pa3IUYHBIX 33]]a4 U3 MATEMATUKU, CMEKHBIX MMPEAMETOB,
U3 peajbHOM MPAKTUKMU.
3HAKOMUTBHCACUCTOPUEHPA3ZBUTUAMATEMATUKH

Y paBHEHHUSIMHEPABEHCTBA

20

YpaBHeHue, mpaBuiIa
peoOpa3oBaHUs
ypaBHEHUS,
PaBHOCUJIBHOCTh
YPaBHEHUH.
JIuneitHOeypaBHEHUE
COIHOM MEPEMEHHOM,

PemiaTp IMHEHHOE YpaBHEHHUE C OJHOM ITIEPEMEHHOM,
NPUMEHSANPABUJIANIEPEX0JA0TUCXOJHOTOYPABHEHUS K
PaBHOCWJIBHOMY eMy Oo0Jiee mpOCTOro BHUIA.
IIpoBepsATh, ABISCTCATMKOHKPETHOEYUCITOKOPHEM
YpaBHEHMUS.

I[Hon0upaTsnpuMepbITapUNCEIL, IBISIOIUXCAPEIIEHUEM
JIMHEVHOTO YPAaBHEHHUS C JBYMsI IIEPEMEHHBIMM.
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pELIEHUE JIMHEUHBIX
ypaBHEeHU M. Perienue
3a71a4 C ITIOMOILBIO
YPaBHEHUN.

JIuneiinoe ypaBHEHUE
C ABYMsIIIEPEMEHHBIMU
U €ro
rpaduk.CrucremanByx
JIMHEVHBIX YPaBHEHUIN
C ABYMSIIIEPEMEHHBIMU

CTpouTBHBKOOPANHATHOUIIIIOCKOCTUT PAQUKIMHEHHOTO
YPaBHEHUSICABYMIIEPEMEHHBIMU;I0b3YACHI paUKOM,
NPUBOAUTH NPUMeEPHI PELICHNS YPABHECHUS.
HaxoauTepereHnecuCTEMbIIBYXJIMHENHBIXYPABHEHUN  C
JBYMsI IIEPEMEHHBIMH.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUNIIOYCIOBUI03a 14U, UHTEPIIPETUPOBATD
BCOOTBETCTBUU CKOHTEKCTOM 3aJ1a4U I10JYYECHHBIN
pe3yabrar

Koopaunatemrpaduku.
DOyHKIUU

24

KoopaunaraTtouku
HanpssMou. YucioBbie
IIPOMEXKYTKH.
Paccrosinuemexny
JIBYMSI TOUKAMU
KOOPJIMHATHOU
IIPSMOMU.
[IpssmoyrosibHas
CHCTEMAaKOOpIUHAT
Ha IUIOCKOCTH.
[Tpumeprirpaduxos,
3a/IaHHBIX
dbopmynamu.
Yrenuerpagukon

HN300paxaTh Ha KOOPIMHATHON MPSIMOMN TOUYKH,
COOTBETCTBYIOIIME3aIaHHBIMKOOPIMHATAM,Ty4YH,0TPE3KH,
MHTEPBAJIbI; 3aIMCHIBATh UX Ha aJIreOpanyecKoM S3bIKE.
OTMEe4YaTHBKOOPAUHATHONIIIOCKOCTUTOUKH
11033JJaHHBIMKOOPANHATAM; CTPOUTHIPAPUKHHECTIOKHBIX
3aBUCUMOCTEM, 3a/IaHHBIX (POPMYIIaMH, B TOM YHUCIIE
CIIOMOIIBIOI(POBBIXITA00PATOPHIA.

I[IpuMeHATH, U3y4YaTh NPEeUMYIECTBA,
HHTEPNPeTHPOBATHIPAPUIECKUNCTIOCOOTIPEICTABICHHS U
aHaM3a pazHOoOOPa3HON KU3HEHHOW MH(OPMAIIUH.
OcBauBaTbnoHITHE() YHKIINH,0BIaIeBaTh (DYHKIIMOHATHLHOM
TEPMHUHOJIOTHEHM.

Pacno3naBaThiuHeiHyt0QyHKIHIO Y=KX+D,
ONMHCHIBATHEECBONMCTBAB3aBUCUMOCTHOT3HAYCHUM
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peasibHbIX
3aBUCUMOCTEN.
[lonstue pyHKUIUU.
I'padux pynxuuu.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKUHS.

k03 punmentorkub.
CrpountbrpadukmivHeiiHon G yHKIMU, yHKIHA Y=|x].
Hcnoab3oBaTh HM(PpoBbIE pecypehl 1Sl TOCTPOEHUS
rpa@ukoB (YHKLIMI U U3yYEHUSI UX CBOMCTB.
IIpuBOAMTHIIPUMEPBIINHENHBIX3ABUCUMOCTEN B
peanpHBIX MpoLeccax U ABICHUAX

[TocTpoenuerpaduka
JUHENHON PyHKIUU.
I'padpuxdynkumu
y=h|
[loBTOpEHUEN0600IICHNE 6 IToBTOpEeHUE Br10MpaTh, IPMMEHATHOLEHNBATHCIOCOOBICPABHEHUS
OCHOBHBIXIIOHATHI Yrcell, BBIYUCIEHUH, IPeoOpa3oBaHui BhIPAKEHUH,
¥ METOJ0B Kypca peleHns ypaBHEHUIA.
7xnacca,00001eHNe OcymecTBIATHCAMOKOHTP0JIbBBITIOTHAEMBIXICHCTBUH 1
3HAaHUU CaMOITPOBEPKY pe3yJbTaTa BEIYUCIICHU,
npeoOpa3oBaHUM, TOCTPOCHUH.
Pemats 3a1auun 13 peaabHON KU3HHU, MIPUMEHATH
MaTeMaTH4YeCKHEe3HAHUA IPEIICHUA3aaun3IPYTruX
IIPEIMETOB.
PematbTekcTOBbBIE3212a4H,CPABHUBATH,BLIONPATH
CIoCOo0bI PEIICHUS 3a/aun
OBUIEE KOJIMYECTBO 102
JACOBIIOITPOTPAMME
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8 KUIIACC
HanmenoBanuepasnena |KoauyecTBo OcHoBHOE OCHOBHBIEBUIBIAECATENHHOCTHOOYHAIOITUXCSI
(Temnl) Kypca 4acoB coziep>KaHue

UrcliauBbIYMCIICHHUS. 15 KBagpatHbliikopeHb ®opmyTupoBaTHONPeE/IeTeHNeKBAIPATHOTOKOPHS

KBaapatHbie KOpHU u3 yucna. [lonsitue U3 Yucia, apu(METUYECKOro KBaAPaTHOIO KOPHS.
00UppalMOHAIEHOM IIpuMeHATH Oonepalnio U3BJICYEHUS KBaIPATHOTO KOPHSI
yucie. JlecaTuunbie U3YHUCIA,HCTIOJB3YATPUHE00 X0 JUMOCTUKAJIBKYJISATOP.
npUOIKEHUS OueHnBaTh KBaIpaTHbIE KOPHU LIETBIMHU YUCIAMU U
UPpaLMOHATIBHBIX JECATUYHBIMU TPOOSMHU.
qHCes. CpaBHMBAaTHUYNOPAI0YMBATH PAllIOHATILHBIC
JlelicTBUTENbHBIE UUPPALMOHATBHBICYHCIIA, 3T CAHHBIECTIOMOILIBEO
yucna.CpaBHeHUE KBaJPATHBIX KOPHEN.
NEUCTBUTEIBHBIX HMceenoBaTh ypaBHEHHEX =3, HAXOJUTETOYHEIE U
YHUCEel. npubImxeHHbie KopHu mpu a>0.
YpaBHeHueBuaa HccaenoBathb CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
x?=a.CBoiicTBa YU CJIOBBIEIKCIIEPUMEHTHICUCIIOIB30BAHUEMKAIBKY IS TOPA
apupMeTHIECKUX (KOMIIBIOTEDPA).
KBaJAPATHBIXKOPHEH. Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
[IpeobpazoBanue KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
YHUCIIOBBIX BoinoaHATHIPe00pa3oBaHUABBIPAKEHUN,COIEPHKAITUX
BBIPaKCHU, KBaJIpaTHbIE KOPHHU.
coJiepKalux Bbipa:kaTbnepeMeHHbIeN3reOMEeTPHUECKUXU(PUZTUECKUX

KBaJ[paTHbIE KOPHU

dbopmy.
BbI4ucasTh 3HAYEHHM I BEIPAXKECHUM, COAEPIKAIIUX
KBaJIPaTHBICKOPHU,UCTIOIB3YAIPUHE00 X0 TUMOCTH
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KaJIIbKYJIATOP.

Hcnonb3oBaTh B X0€ peUICHUS 3a1a4 3JIEMEHTAapHbIC
Ipe/ICTaBIEHUs, CBSI3aHHbIECTIPUOIMKEHHBIMU3HAYEHUSIMU
BEJINYUH.

3HAKOMUTBHCACUCTOPHEHPAZBUTUAMATEMATUKN

UucnanBbIYUCICHUS. Crenenbcuenbm @opMyJIMPOBATHONPeE/IeIeHUECTENIEHUCLIENIBIM

Crenens ¢ uenabM MIOKAa3aTeJIEM. MIOKAa3aTeJIEM.

noKasaresieM CranpapTHas3anuch IIpencTaBasiTb3anMcbOOIBITUXUMAIBIXUHUCEIT B
YHCIIa. CTaHJAPTHOM BUJIE.
Pa3mepsl 00beKTOB CpaBHMBATBUYNCIIAUBEINYUHBIL,3AMUCAHHBIE C
OKpY’KaroLEroMmupa UCII0JIb30BaHUEM cTernenu 10.
(OT PEeMEHTapHBIX Hcnmonb30BaTh3aluCh YHCEIBCTAHAAPTHOM BHJE
YaCTHUII JUTSIBBIPAKEHUS PA3MEPOBOOBEKTOB, ITTUTEIHLHOCTH
JOKOCMHUYECKUX MIPOLIECCOB B OKPYKAIOILIEM MUDE.
00BEKTOB), DopMyJIHPOBATH,3aNIMCHIBATHBCUMBOJINYECKOopMme
JJIUTEIbHOCTDH HI/I.JI.JIIOCTpI/IpOBaTLIlpHMepaMHCBOﬁCTBaCTeHeHI/I C
IIPOLIECCOB LEJIbIM TTOKA3aTEeJIEM.
BOKPYKaIOILIEMMUDE. IIpuMeHATH CBOICTBA CTETICHU [IJIs1 TPEOOpa30BaHUS
CBolicTBa CTENIEHH BBIPAKEHU U, COAEPKAIIUXCTEIEHUCIIEIBIMITIOKA3ATENIEM.
CLIEJIBIMIIOKA3aTENEM BoInoJHATHAE HCTBUSICUUCIAMHU,3aITUCAHHBIMU

BCTaH/IapTHOMBH1€(YMHOKEHHE, IEIICHIE,BO3BECHUE B
CTCIICHB )

AnreOpanyeckue KBagpatHblit Pacno3HaBaTh KBagpaTHbBIA TPEXUJIEH,

BbIpakeHus. KBaipaTHbiit TPEXWICH. YCTaHABIMBATbBO3MOKHOCTHETOPA3IIOKECHUS

TPEXUJICH Pa3znoxxenne Ha MHOXHUTEIH.
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KBaJ[paTHOTO PackiiaibIBATbHAMHOKUTETUKBAIPATHBIMTPEXUJIEH C
TpexXuJieHa HEOTPULATEIbHBIM TUCKPUMHUHAHTOM
HAMHOKUTEH
Anredpanueckue 15 Anrebpanueckas 3anuchIBaTh anreOpanyeckre BHIPAKEHHUS.
BBIPAKEHUS. IpoOb. HaxoauTbo051acThOnpeieNIeHUPAMOHATIBHOTO
AnreGpanueckaspoonb JonycTtumeble BBIPAKCHMUSL.
3HAYEHUS BbINOJHATH YUCTIOBBIE MOJCTAHOBKU U BHIYMCJISATH
NEPEMEHHBIX, 3HaYEHUEIPOOU,BTOMYHCIIECTIOMOIIBIOKATBKYJIISI TOPA.
BXOJSAIINX ®opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoit
BajireOpanveckue IpoOu U MPUMEHSTH €ro Jisl Tpeo0pa3oBaHus Ipooei.
BBIPAKEHUS. BbINOJHATH JelcTBHSA C aIredpaniyecKuMu ApoosiMu.
OCHOBHOE CBOWCTBO IIpuMeHATHIPeo0pa30BaAHMSABLIPAXKCHUN I PEILICHUS
anreOpanyeckon 3ajau.
npoou.CokpalieHue Bobipa:kaTh nepemeHnHbie 13 Gopmyi (pUsnveckux,
IpoOei. re€OMETPUYECKUX,0IUCHIBAIOIINXOBITOBBIECUTYAIUH )
CrioxeHue,
BBIUNTAHMUE,
YMHOKEHUE
U JICJICHHE
anredpandecKux
TpoOeii.
[IpeobpazoBanme
BBIPAKCHHUI,
coJiepKalux
anredpanvecKue
npodu
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YpaBHEHHUSIMHEPABEHCTBA. 15 KBagpatnoe Pacno3HaBaTbKBapaTHBICYPABHEHUS.

KBagpaTHble ypaBHEHUS ypaBHeHue.HenonHoe 3anuceiBaTh GOPMYJY KOPHEN KBaIpaTHOI'O YPaBHECHMUS;
KBaJpaTHOE pelIaTbKBA/IPATHbIEYPABHEHUA—TIOJTHBICUHEIOIHBIE.
ypaBHeHue. ®opmyna IIpoBoauTh npocreimme UCCaAeI0BAHNA KBAIPATHBIX
KOpPHEU KBaJpaTHOIO YPaBHECHUM.
ypaBHeHus. Teopema PemiaTbypaBHeHU,CBOIAIINECAKKBAIPATHBIM,
Buera. C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
PemenueypaBHenuii, Hao0iropaTeHaHAIN3HPOBATHCBA3BMEKIYKOPHIMHU U
CBOJAIINXCS KodppUIIMeHTaMH KBAaIPaTHOTO YPaBHEHUSI.
K KBaIpaTHBIM. ®opmyaupoBaTh Teopemy Buerta, a Taxke oOpaTHyto -
[IpocreiimuepooHO- TEOpEMY, IPUMEHSATH 3TU TEOPEMBI JIJI PELLICHUS 3a1a4.
palLlMOHAJIBHBIE PemiaTh TekcTOBBIE 321a4H aNTeOpanYECKUM CIIOCOOOM:
YpaBHEHUSL. NEPEXOAUTHOTCIOBECHOU(POPMYIHUPOBKUYCIOBUA3A1aYU
PemennerexkcToBbIX KanreOpandecKoiMoIeTUITy TEeMCOCTaBIICHUSTypPAaBHEHNUS,
3a/1a4 C MOMOIIBIO pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
KBaJpaTHBIX pe3yJIbTar.
YpPaBHEHHM 3HAKOMUTBHCACUCTOPUEHPA3BUTHAAITEOPHI

Y paBHEHUSIMHEPABEHCTBA. 13 JIuneiiHoeypaBHEHUE Pacno3HaBaTbIMHEHHBICYPABHEHUSCIBYMS

Cuctembl ypaBHEHU I C ABYMsI IIEPEMEHHBIMHU.

NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLICHUsI ypaBHEHUN
B LIEJIBIX YKCTIAX.
PemenunecucremaByx
JIMHEVUHBIXYPABHCHU N
C AByMS

CrpouThrpapuKUIuHEHHBIXYPaBHEHU A, BTOMYHCIIC
UCHOJb3YysiuM(poBbIepeCcypPChl.
PaziiuyarbnapanieabHbIEUIIEPECEKAIOIIUECTIPSIMBIE IO
VX YPABHEHUSIM.
PemaTbcucTeMbIIBY X IMHEUHBIXYPABHEHUMCIBYMSI
MIEPEMEHHBIMH MOJICTAHOBKOMW U CIIOKCHUEM.
PemaTbnipocTeNIINECUCTEMBI, BKOTOPBIXOIHO
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IIEPEMEHHBIMU.
[Ipumepsl pereHus
CHUCTEMHEJIMHENHBIX
YPaBHEHUMN

C ABYMsI
IIEPEMEHHBIMHU.
I'paduueckas
VHTEpIIpeTaLys
YpaBHEHUSA

C ABYMsI
IIEPEMEHHBIMU
VCUCTEMIIMHENHBIX
YPaBHEHUU C JBYMs
IIEPEMEHHBIMHU.
PemennerexkcToBbIX
3a71a4 C ITOMOILBIO
CHUCTEM YpABHEHUM

V3yPAaBHEHUNHEABISACTCAIIMHEUHBIM.
HpuBoauTbrpapuyecKylOMHTEPNPETAMIO PELICHUSA
YPaBHEHUACABYMSAIIEPEMEHHBIMUUCUCTEMYPABHEHU €
JIBYMS [IEPEMEHHBIMU.
PemaTbTekcToBBIE3aJaUNAIT€0PAYECKIMCITIOCOOOM

Y paBHEHUSIMHEPABEHCTBA.
Hepasenctsa

12

Yucnoselie
HEPABEHCTBAUMUX
CBOMCTBA.
HepasenctBocoiHOM
IIEPEMEHHOM.
JIuneliHbie
HEPABEHCTBACOIHOMN
MIEPEMEHHON U UX
peuienue. CuctemMbl

DopMyJIHPOBATH CBOMCTBA YMCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATBUXHAKOOPAMHATHOMIIPSMOM, A0KA3bIBATH
anreOpanvdecKu.
IIpMeHATHCBONCTBAHEPABEHCTBBXOIEPEIICHUA3a,1aY.
PemiaTp IMHEHBIE HEPABEHCTBA C OJTHOM IEPEMEHHOM,
n300paxaTh pelieHue HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
PematbcrucTeMbUTMHEHHBIXHEPABEHCTB,U300paKATh
pEILICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM MPSAMOM
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JIMHEVHBIXHEPABEHCTB
C OJJHOM IIEpEMEHHOU
Y VX pELICHHE.
N3o0paxkenue
PELICHUATIMHENHOT O
HEpPABEHCTBA U UX
CHCTEMHAYUCIIOBOMN
IIPSIMOU

O yHKIUY.
OCHOBHBICIIOHATHUS

[Tonsitue pyHKIUU.
OO6nacTronpeaesICHUS
Y MHOXECTBO
3HauYCHUN (QYHKIIHH.
CnocoOb13aianus
GyHKIHIA.

I'paduk GpyHKIIHM.
CaoiicTBad yHKIIHH,
UX OTOOpakKeHUE
Harpaduke

Hcnoab30BaThyHKIIMOHATBHYIOTEPMHHOJIOTHIO H
CUMBOJINKY.

Boruucasth 3HaYeHus1 QyHKIHHI, 3aIaHHBIX
dbopmynamu(npruHEOOXOAMMOCTUHUCTIONH30BATh
KAJIBKYJISITOP );COCTABAATHTA0JINIbI3HAY € HU
byHKIHIH.

CrtpouTh 1o TouKkam rpaguku QyHKIuH.
OnucsiBaThCBOMCTBA) YHKIIMTHAOCHOBEEE
rpaduuecKoro mpeacTaBICHUS.
Hcnonb3o0BaThPyHKIIMOHATHHYIOTEPMHUHOJIOTHIO H
CHUMBOJINKY.
HUccaenoBaTbnpuMepsirpadiKoB,0TpaKaAIOIINXPEaTbHbIC
MPOLIECCHI U SIBJICHUS.
IIpuBOAUTHIIPUMEPBINPOLIECCOBUIBIICHUNC3aJaHHBIMU
CBOMCTBaMH.

Hcnoab30BaTh KOMIBIOTEPHBbIE MPOTPAMMBbI
JUTSITIOCTPOCHUSITPAhUKOB YHKIIMHUU3YUSHHS X
CBOMCTB
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DyHKIUY.
YriciioBblep yHKIUN

YreHuennocTpoeHue
rpa@uKoB (HyHKLIHMA.
[Tpumepsl rpadgukoB
byHKIHH,

HaxoauTscnomomborpapukadyHKIuu3Ha4eHUEOJHON U3
paccMaTpUBAEMBIX BEJIMYHH 110 3HAYEHUIO JPYTOM.
BrecnoxHBIXCy4YasX BbIPAXKATH(POPMYJI0H3aBUCHMOCTH
MEK1yBEIIMYMHAMU.

OTPaKaOIINX OnucpIBaTbXapaKTEPU3MEHEHUSOJHONBEINYNHBI B
peanbHbIE IPOLIECCHI. 3aBUCUMOCTHU OT UBMEHEHUS JIPYTOM.
OyHKIMH, Pacno3naBaTbBUABIN3YYaEMBIX(DYHKIINHA.
ONMCHIBAIOLINE IToka3bIBaTbCXEeMaTH4YE€CKUIIOI0KEHNEHAKOOPIUHATHOM
OpsIMYyI0 U OOpaTHYIO I0cKOCTH rpaduKoB GpyHKIUI Buga: y=x?, y=x3,
PONOPLUOHAIBHBIE y=vx,y=|x|
3aBUCUMOCTH, UX Hcnoab3oBaTh GyHKIMOHAIBHO-TPadHUECKHE
rpaduKm. npeacTaBJIeHUAJISPCIICHUSUUCCIICIOBAHUYPABHEHU N 1
I'padukdyHKImH CHUCTEM YpaBHECHHI.
y=x’. IpumensaToHUGPOBBIEPECYPCHIIANIOCTPOCHUS
DyHKIMI rpaduKoB ()yHKI[HI
y:xz’y:X?”
y= Vxy=hl;
rpaduueckoe
pelLICHUEYpaBHEHU I
VCUCTEMYPaBHEHU N

[ToBTOpEeHMENOOO0ITICHHE [loBTOpEHNHE Bbi0upaTh, NPUMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS
OCHOBHBIXIIOHSTHAN YK CEJI, BHIYMCIICHHUH, TPe0Opa30BaHUIBBIPAKEHU N, DETIICHUS

¥ METOJIOB KYpCOB
7 1 8 K1accoB,
0000IIeHNE3HAHUM

YPaBHEHUH.
OcyecTBIATHCAM OKOHTP 0JIbBBITIOTHIEMbIXICHCTBUM
MCaMOIIPOBEPKYPE3yIbTaTaBbIUUCICHUHN, TPeOOpa30BAHMUIA,
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IIOCTPOCHUH.

PemaTh 3aga4u U3 peajibHOI KU3HHU, IPUMEHATH
MaTeMaTUYEeCKUE3HAHUS IIISIPEIICHUA3a1aun3IPyTUX
PEIMETOB.
PemaTbTekcTOBBIE321aUM,CPABHIBATH, BLIONPATH
CIOCO0BbI PELICHUS 3a7aun

OBUIEE KOJIMYECTBO
JACOBIIOITPOTPAMME

102
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9 KUIACC
HanmenoBanuepasnena  |[KoamyecTBo OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Urcnia v BBIYMCIICHUS. 9 PannonansHbleuncna, Pa3BuBaTh npeacTaBjieHUsl O YUCIIAX: OT MHOXKECTBA
JleiicTBUTEIbHBICUUCIIA UppalMOHATIbHBIC HATYpaTbHBIXYUCENIOMHOXKECTBAICCTBUTEIbHBIXUHUCEI.

YHCJIa, KOHCYHBIC
1 OCCKOHEYHBIE
JECATUYHbBIE APOOH.
MHO0XeCcTBO
JICUCTBUTEIBbHBIX
YHCEIT,;
JIEHCTBUTENBLHBICUHCIIA
KaK 0€CKOHEYHBIE
JeCATUYHBIE TPOOHU.
B3auMHoogHO3HaYHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIBbHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
MPSMOM.

CpaBHeHUe
JICHCTBHUTEIIBHBIX YHCE]I,
apudmeTnueckue

O3HAKOMHTBHCS C BOBMOXHOCTBIO MTPEICTABICHUS
JEUCTBUTEIILHOTO YHMCIIa KaK OECKOHEYHOM JAeCATUYHON
TpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHaIBHBIX U UPPALUOHATBHBIX YUCET.
N300paxaThbaeliCTBUTEILHBICYUCIATOYKAMU KOOPAMHATHOU
MIPSIMOM.

3anuchbIBaTh,CPABHMBATHHYNIOPSIA0YMBATH
JNEUCTBUTEIbHBICUYHCIIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE ITPUEMBI,
apudmMeTnyecKueAeCTBUACPAUOHATbHBIMUYKCIIAMMU;
HAXOJMTb 3HAYCHHUS CTENEHEN C LIEJIBIMU MTOKA3aTEISIMHU
WKOPHEW; BBIYUCIAATH3HAYCHUS YN CIIOBBIXBBIPAKCHUN.
HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JIEUCTBUTEIIBHBIX YHCEN B MPAKTUUYECKOMN AESITEIBHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTHU
NPUOIMKEHUSAJEHCTBUTEILHOTOUUCIAIPUPELICHUH 3a/1au.
OKpyrJiafiTh ACUCTBUTEIIBHBIE YUCIA, BHINOJIHATH
NPUKHIAKYPE3YJIbTaTaABBIYMCICHU N, 0Ll HKY3HAYEHUM
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NEUCTBUA YU CIIOBBIXBBIPAKECHUM.

CIACUCTBUTEIbHBIMU 3HAKOMHUTBHCACUCTOPHUEHPAZBUTHIMATEMATUKHI

YUCJIAMMU.

[TpubnuxenHoe

3HAYEHUEBEIUYHHBI,

TOYHOCTh

npUOIMKEHUS.

OkpyrieHue yucen.

[IpukuakanoneHka

pe3yabTaTOB

BBIUHCJICHUI
Y paBHEHUSIMHEPABEHCTBA. 14 JIuneiiHOEypaBHEHUE. OcBauBaTh,3aNIOMUHATHUINIPUMEHATbIPaduUeCKHe
YpaBHEHHUSI C OAHOMN Pemenue ypaBHenui, METO/bI [IPU PELICHUN YPABHEHUM, HEPABEHCTB U UX
[IEPEMEHHOMN CBOJIALLIAXCS CHCTEM.

K JIMHCUHBIM. Pacno3HaBaThb 11eibie U IpOOHBIC YPaBHECHMUS.

KBagpatHoe Pemats JinHeHBbIC M KBAaJPaTHbIC YPABHEHMUS,

ypaBHeHue.Pemenne yYPaBHEHHUS,CBOISIIIIUECSIKHUM, TPOCTEUIIINETPOOHO-

YPaBHECHUH, palMOHaIbHbBIC YPABHEHUS.

CBOJIALLUXCSA IIpennaraTbBO3MOKHBIECTIOCOOBIPEIIICHUSI TEKCTOBBIX

KKBAIPATHBIM. 3a/1a4, 00CYy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n

bukBanpatHbie pa3HBIMU CIIOCOOaMHU.

YpaBHEHUS. 3HAKOMHUTBHCACUCTOPHEHPA3BUTUIMATEMATUKA

[IpumepsipenieHus

YPaBHEHUUTPETHEN

WYETBEPTONCTEIICHEN
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pas3noKeHueM
HaMHOXHUTEIH.
Pemenuenpo6Ho-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekCTOBBIX
3a1a4alreopandecKum
METOIOM

Y paBHEHHSIMHEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C IABYMs
MePEMEHHBIMUHUETO
rpaduk.

Cucrema aByx
JIMHEWHBIXYPABHECHUMN
C ABYyMS
NIEPEMEHHBIMHU U €€
peuienue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO
WU3KOTOPBIXJINHEWHOE,
a JIpyroe — BTOpOu
CTCIICHHU.
['padmueckas
UHTEpIpeTalns
CHCTEMBIYPABHECHUH
CABYMSIIEPEMEHHBIMU.
Pemenune TexkcToBBIX

OcBanBaTbUNPHUMEHSATHIIPUECMBIPCIIICHUSICUCTEMBI JIBYX
JMHCHHBIX YPABHCHHH C IBYMS ITEPEMEHHBIMU
UCUCTEMBIJIBYXyPaBHCHHH,BKOTOPHIXOAHOYPAaBHEHUE HE
SIBIISICTCS JINHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpapUIESCKHIE
NIpeICTaBICHUS IS Pe e HUTUUCCIIeI0BAHUSI YPABHCHU N 1
CHUCTEM.

AHAJTHM3HPOBATH TEKCTHI 337124, peliaTh UX
anreOpanyecKuM CriocoOoM: mepexoauTh OT CJIOBECHOM
bopMYyITUPOBKUYCIIOBUA3aTaUUKAITeOpandeCKONMO 1IN
MyTEeM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHECHHI; HHTEPINPETHPOBATD
pe3ynbTar.
3HAKOMUTBHCACUCTOPUEHPAZBUTUAMATEMATUKH
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3a/lavanreOpandyecKumM
crocobom
YpaBHEHUSIMHEPABEHCTBA. 16 Yucnossle Yurtath, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBenctBa HEPaBEHCTBAUUX HEPABEHCTBA;UCII0JIb30BATbCUMBOJIMKYUTEPMUHOJIOTHIO.
CBOIICTBA. BoInoaHATHIIPEOOPa30BaHUSHEPABEHCTB, UCTOIb30BATh IS
Jlunelineie npeoOpa3oBaHUs CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaThIMHEHHBICMKBAIPATHHICHEPABEHCTRA.
copHoinepeMeHHol 1 | PemaTe JIMHENTHbIE HEPABEHCTBA, CUCTEMBI JTUHENHBIX
WX peIlICHUE. HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKITFOUYAIOIINX
CucTeMbUTMHEHHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTBCOAHOM MOJTyYECHHBIE PEIICHHUS.
NEPEMEHHON U UX N300paxkaTbpelieHUEHEPABEHCTBAUCUCTEMBIHEPABEHCTB Ha
pelieHue. YHUCJIOBOU MPSAMOM, 3aNIMCHIBATDH PEIICHUE C TTIOMOILBIO
KBagpathsie CHUMBOJIOB.
HEpPaBEHCTBAUUX PematbkBagpaTHIEHEPABEHCTBA, UCIIONIB3YS
pelieHue. rpaduueckue npeacTaBIcHus.
I'paduueckas OcBanBaTbUNIPUMEHATHLHEPABEHCTBAIPUPEILICHUN
VMHTEpIpETALIHS Pa3JIMYHBIX 33]1a4, B TOM YHCJIE MPAKTUKO-
HEPaBEHCTBUCUCTEM OPUEHTHUPOBAHHBIX
HEPaBEHCTB C JBYyMs
epEMEHHBIMU
OyHKIMU 16 KBanpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

byHKIIMA,eeTpad UK
ucsoiicta.llapabomna,
KOOPIMHATHIBEPITNHBI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0BACHATH
PacIoIOKCHHEHAKOOPANHATHOUIITIOCKOCTUTPA(PUKOB

ynxuuit Buga:y=kx,y=kx+h,y=",y=x2, _

x
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CHMMETPHHIIAPa0OIbL. y=x, y=v/. x,y:BClBSaBI/ICI/IMOCTI/I OT 3HaueHUM K03 PUITUEHTOB;
I'paduxu dyHKmii: OTHUCHIBATh UX CBOMCTBA.
y=kx, Pacno3naBaTbKBaipaTHUHYIO( yHKIHIONOQOpMYyIIE.
y=kx+b, IIpuBOAUTH MPpUMeEPHI KBAPATHYHBIX 3aBUCUMOCTEH
y=, _ U3 peaNbHON KU3HU, (PU3UKH, TCOMETPHUH.
X BoisiBAsITBH0000111aThOCOOEHHOCTUTpAd KA KBAIPATUIHOM
y = X2y pynxmun y=ax>+bx+c.
= CTpouTh M M300pakaTh cXeMaTHYeCKHU rpapuku
x3,y=vx KBaIpaTUIHBIX () YHKIIHHA, 32 TaHHBIX()OpPMYIaMUBH/IA
Y=l y=ax?, y=ax?+q, y=a(x+p)?, y=ax?+bx+c. AnaquzupoBaTh n
NMPUMEHSITh CBOICTBA N3YYCHHBIX (DYHKIIMH JIJIS UX
MIOCTPOEHUS, B TOM YHCJIE C IIOMOIIBIO ITU(POBBIX PECYPCOB
UricnoBbie 15 [TonsiTue yncnoBoit OcBauBaTh U NPUMEHATHb WHICKCHbIE 0003HAUCHUS,
MOCJIEI0BATEILHOCTH MOCJIEI0BATEIHLHOCTH. CTPOUThbpeYeBbleBbICKA3bIBAHUACUCITIOIb30BAaHUEM
3ananue TEPMHUHOJIOTHUH, CBSI3aHHOM C TIOHATHEM
MOCIIEI0BATEILHOCTH MOCJIEI0BATEILHOCTH.
pPEKyppEHTHOU AHaau3upoBaTh Gopmyny N-ro wieHa
dbopmyoit MIOCIIEIOBATEIbHOCTUMIINPEKYPPEHTHYIODOPMYITY
uhopMyIoin-ro UBBIYMCJISITHWICHBITIOCIE0BATEIPHOCTEN, 38 TAaHHBIX
YJIeHA. TUMH HOpMYyTIaMHu.
Apudmerndeckas YcraHaBaiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUU
UreoMeTpuiecKast MIOCIICIOBATEIIHHOCTH,ECITUBBIMTICAHBIIEPBBICHECKOIBKO €€
POTPECCUU. YJICHOB.
dopmynbIN-rouieHa Pacno3naBaThapu(MeTHUICCKYIOUTE€OMETPUIECKYIO
apupMeTUuyecKon MPOTPECCUU MPHU Pa3HBIX CIIOCO0AX 3aaHusl.
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U TE€OMETPUUECKOHN
IIPOTPECCUI,CYMMBI
IIEPBBIX N YWICHOB.

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro ujaeHa
apupMeTHIECKOMUTeOMEeTPUIECKOUITPOTPECCHUIA,CYMMBI
IIEPBLIX N YWICHOB.

N3o0paxkeHneusieHoB N300paxaTbUICHBINIOCIE0BATEIILHOCTUTOUYKAMHU

apudmeTnyeckoin Ha KOOPAMHATHOM MJIIOCKOCTH.

Y TEOMETPHUYECKOMN PaccmaTpuBaThIpMMeEpBINPOLECCOBUSIBJICHUI

POTrPECCUUTOYKAMU U3pEATbHOMKU3HU, MIUTIOCTPUPYIOLINEU3MEHEHUE

Ha KOOPAWUHATHOMN Bapu(pMETUYECKONTTPOr PECCUH, BIT€OMETPUUECKON

IJIOCKOCTH. porpeccun;u300paxaThbCOOTBETCTBYIOIINE3aBUCUMOCTH

JIuHeliHbIi rpaduyecKu.

MAIKCIIOHEHIIMATbHbII Pemathb 3aga4m, CBA3aHHbBIE C YUCIOBBIMU

pOCT. MIOCJIEIOBATENIBHOCTSIMU, B TOM YHUCJIE 3a/1a4d U3 pEAIbHON

CI10KHBIEIPOLIEHTBI KU3HU C UCTIOJIb30BaHUEM ITU(DPOBBIX TEXHOJIOTUH
(97IEKTPOHHBIXTAOIUI, IPpaUUECKOTOKATBKYIISITOPAUT.II. ).
Pemathb 3a1aun Ha CII0KHBIE TIPOLEHTHI, B TOM YUCJIE
3a1a4M U3 peaabHON NPAKTUKH (C UCTIOJIb30BAHUEM
KIbKYJISITOPA).
3HAKOMHUTBHCACUCTOPHEHPA3BUTUIMATEMATUKA

[loBTOpEHNME,0000111EHHE, 18 YucnauBbrauciieHus OnepupoBaTth NOHATHAMM: MHOXKECTBO, IIOJJMHOXECTBO,

cUcTeMaTHh3alusa 3HaHUH

(3amuce, cpaBHEHUE,
JICHUCTBUS
CIEeHCTBUTEIILHBIMU
YHCJIAMH, YUCIIOBas
npsiMasi; MPOLICHTHI,
OTHOIIICHHS,
MIPOTIOPIINH;

OTIepallMUHAIMHOKECTBAMU; MCIOJb30BAThIpadhUIECKOE
MpeACTaBICHNE MHOKECTB JJIsSl ONIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, MPU PEUICHUHU 3a7a4 U3 APYTHUX
y4eOHBIX TPEAMETOB.

AKTYaJM3upPoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBUS,CBA3AHHBIECYUCIAMM :HATYPAJIbHOCUHUCIIO,
MIPOCTOE U COCTABHOE UMCIIA, JETUMOCTh HATYPAJIbHBIX
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OKpYTJICHHUE,
npuOIKeHue,
OLIEHKa;peIIeHNe
TEKCTOBBIX 3a/1a4

YU CeN, IPU3HAKUAETUMOCTH, IETOCYHUCIIO,MOYJIBUYHCIIA,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTaHJAPTHBIN BUJ
yucia, apupMeTUYECKUd KBaAPaTHBINA KOPEHb.

BhINOJIHATHAEHCTBUA,CPABHUBATHUYIOPAI0YUBATD

apupMeTHIEeCKUM YKclia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMOI,
crocooom) OKPYTJISTh YKCIIA; BHIMOJIHATH NPUKUIKY U OLEHKY
pe3ynbTaTa BEIYMCICHUN.
PemaTbTekcToBBIE3aJaUMAPUPMETHYECKUMCIIOCOOOM.
PemaTsnpakTuyeckue3aiayum,coiepKauenporeHThl,
JI0JIM, YaCTH, BHIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpPEMSI—PACCTOSHUE,[IEHA—KOJINYE€CTBO—CTOMMOCTb, 00beM
paboThI-BpEeMSI—TIPOU3BOIUTEIHLHOCTD TPY/IA.
Pa30uparbpeanbHbIeKU3HEHHBIECUTYAIUH,
(opmyIpoBaATBUXHAA3BIKEMATEMATUKH,
HAXOAMThPEIICHUE, TPUMEHASIMAaTEMAaTHUYECKAaTIapar,
HHTEePIPETHPOBATbPE3YIIHTAT
AnreOpanyeckue OnepupoBath NOHATHUSIMH: CTEIICHD C IEIBIM
BBIpAKECHUS nokasaresnieM,apupMeTHIeCKUNKBAIPATHRINKOPEHD,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas Apoob, TOKIAECTBO.
anreOpanyecKux BbINOJTHATH OCHOBHBIE eICTBUSA: BHIIIOIHATH PACUETHI
BBIPAKEHUH, no opmynam, mpeodpa3oBbIBATH LEJbIE, JPOOHO-
JOMyCTUMBbIE palMOHANbHBIE BBIPAKEHUS U BBIPAKEHHS C KOPHSIMH,
3HAYEHU) peanu30BbIBATHPa3I0KEHUEMHOTOWICHAHAMHOXKHUTENH, B

TOM YHCJI€ C UCIIOJIb30BaHHEM (hOPMYII Pa3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTH
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JOITYCTUMBbIE3HAYEHUATIEPEMEHHBIX TSI APOOHO-
pPaLMOHAIBHBIX BBIPAKEHUHN, KOPHEM.
MopnesmpoBaThCIOMOILBIO(QOPMYIPEATEHBIEIPOLIECCH U
SIBJICHUS

OyHKIMH
(mocTpoeHue,cBOCTRA
U3YYEHHBIX (QYHKIUH;
rpaduueckoepenieHne
YPaBHEHUU U UX
CHUCTEM)

OnepupoBaTbnOHATHAMM D YHKIMS, TpadUKPYHKIUY, HYIU
(GYHKIMU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MPOMEXKYTKU
BO3pacTaHus, yObIBaHUS, HAUOOJbIIIEE
WHAUMEHbIICE3HAYCHUAPYHKITUH.
AHAJTH3MPOBATH,CPABHHBATH,00CYKAAaThCBOICTBA
GyHKUUN, CTPOUTH UX TpadUKH.
OnepupoBaTbNOHATHAMM IIPSMASTIPOTOPLIHUOHATBHOCTD,
oOpaTHasi IpOMOPLUOHATIBLHOCTb, IMHEHHAs (PYHKIIHS,
KBaJpaTudHas QyHKIHs, Tapadoiia, rurepoora.
HUcnoab3oBath rpaguKu 115 ONPEACTICHUS CBOKCTB,
POLIECCOBU3aBUCUMOCTEH, I PEIICHHU3a]aun3 PYTUX
y4eOHBIX TPEAMETOB U PEATHHOM KU3HH; MOJAEJIUPOBATH
CIIOMOIIBIOTPaPUKOBPEaTbHBICTIPOIIECCHIMSIBICHHUSL.
Bripaxatb¢opmy1aMU3aBUCUMOCTUME K IYyBEINUYNHAMU

OBILEE KOJIMYECTBO
JACOBIIOIIPOI'PAMME

102
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OEAEPA/IBHAAPABOYASAIIPOI'PAMMAYYEBHOI'OKYPCA
«T'EOMETPUSA»BT7T-9KJIACCAX

HOACHUTEJIBHAA3ZAIINCKA

['eomeTpus kak OAMH W3 OCHOBHBIX PAa3JE€iOB LIKOJIBHOW MATEMATUKH, UMEIOLIUN
CBOEHIIENbI000ECTICYNThU3YYEHUECBONCTBUPA3MEPOBPUTYP, UXOTHOIIICHUN U B3aUMHOE
pacMoJIOKEHHUE, ONMMUPAETCA HA JIOTHYECKYHO, J0Ka3aTelbHYI0 JuHHIO. [[eHHOCTh
U3Y4YEHUs TEOMETPUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs 3aKIIOYAETCS B TOM,
9TO0 OOYYalOIIMICS YYUTCS TPOBOJUTH JOKa3aTeJIbHBIE PACCYXJACHUS, CTPOUTH
JIOTUYECKUE YMO3aKIIIOUEHHS, JIOKa3bIBaTh VWCTUHHBIE
YTBEPKICHUAUCTPOUTHKOHTPIIPUMEPBIKIOKHBIM,TPOBOAUTHPACCYKACHUS
«OT TPOTHUBHOTO», OTJIMYATh CBOWCTBA OT MPU3HAKOB, (POpMyIHpoBaTh OOpaTHBIC
YTBEPKICHUS.

[enbron3y4eHUsIreOMETPUUSBIIAC TCANCIIONB30BAHUEECEKAKMHCTPYMEHTAIIPUPEILICH
MHMKaKMaTeMaTUYECKUX, TAKUTIPAKTUYECKNX3a/1a4, BCTPEYAIOIINXCS B PEaJTbHOU JKU3HMU.
OOGyuaronuics T0HKEH HAYYUThCS ONMPENENATh TeOMETPUUECKYI0 (PUTYpy, ONMHUCHIBAThH
CJIOBAaMHM YEpPTEXK WM PUCYHOK, HAWTH IUIONIAJb 3€MEJIbHOTO Yy4YacTKa, pacCuUUTaTh
HEOOXOIMMYIO JUIMHY ONTOBOJIOKOHHOTO Kalens win TpeOyeMble pa3Mephl rapaxa s
apromoOwis. [lpu pemreHun 3a7ad MpPakKTUUECKOTO XapakTepa oOyYaroIIMiicss yduTcs
CTPOUTh MaTEMAaTUYECKUE MOJENH pEANbHbIX >KU3HEHHBIX CUTYyalWUW, MPOBOIAUTH
BBIYKCIICHUS U OLICHUBATh MOJYUYEHHBIN PE3YJIbTAaT.

BaxxHo mnomuepkuBaTh CBSI3UM TE€OMETPUU C JPYTUMHU YUEOHBIMH TpEIMETaMH,
MOTHBHUPOBATh HCIIOJIB30BAaTh OMPEACICHUS TeOMETPUYECKUX (UTyp U TOHSTHUH,
JEMOHCTPUPOBATH MPUMEHEHHE MOTYYECHHBIX YMEHUH B (DU3UKE M TEXHUKE. DTH CBS3U
HauboeespKOBUIHBIBTEMaX«BekTopb», « TpUroHOMETPUUYECKHUECOOTHOILICHHUS,
«Metonkoopaunat»u«Teopemalludaropay.

VYyeOnbiii kypc «['eomerpusi» BKIIOYAET CIEAYIONINE OCHOBHBIC pa3/Ieiibl
conepxkanus:«I eomeTpuuecknehuryprmnXxcBoNCTBaY, «I3MepeHnereoMeTpuaecKux
BEJIIMUMH», «J[eKkapTOBBI KOOpPAMHATBI HAa IUIOCKOCTH», «Bektopb», «JIBuxeHus
miockoctny, «IIpeodpazoBanus mogo0us».

OO61IeeunciIouacoB,peKOMEHI0BAHHBIXITISIU3YYeHUAYI€OHOTOKypCa
«I"'eomerpus»,—204yaca:B7knacce—68uacoB(24acaBHenento),B8knacce— 68 wyacoB (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COAEP KAHUEOBYYEHUSA
7 KIIACC

Hauanenasienonstusireomerpun. Touka, mpsimMas, 0Tpe30K,1y4. Y ro1. BUuibIyrios.
BepTtukaneHble M CMexHbIE yIibl. buccekrpuca yrna. JlomMmaHas, MHOTOYrOJbHHK.
[TapannenbHOCTh Y NEPIEHAUKYISIPHOCTD NPSIMBIX.
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Cummerpuunblie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM cuUMMeTpuu. llpumepsl
CUMMETPUHU B OKPYXKAIOIIEM MUDPE.

OCHOBHBIE TOCTPOEHMS C MOMOIIBIO IIUPKYJIS U JIMHEWKH. TpeyronsHuk. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEApEeHHBITNPaBHOCTOPOHHUUTPEYTroabHUKH. HepaBeHCTBOTpEyroJIbHUKA.

CBolicTBa M TIpHU3HAKU PABHOOEAPEHHOrO TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbBHUKOB.

CaolicTBanINpr3HaKUNapAILIEIbHBIXIPAMBIX. CyMMayTri10BTPEYTOJIbHUKA.
BremHueyrabsITpeyrojibHIKA.

[IpsMoyronbHblld  TpeyroiapHuK.  CBOWCTBO  MEAMAHbl  MOPSIMOYTOJIBHOTO
TPEyrojIbHUKa, NPOBEACHHOW K runoreHyse. [IpuszHaku paBeHCTBa IPSAMOYTOJIBHBIX
TPEYTrONBbHUKOB. IIpsIMOYTrOibHBIN TPEYroJIbHUK € YIJIoM B 30°.

HepaseHncTBa B reoMerpuu: HEPABEHCTBO TPEYIOJIBHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeEOpeMao00JIbIIEMYTIEN00bIIEHCTOPOHETpEYroabHUKA. [lepneHauKkysip |
HAKJIOHHAs.

I'eomerpuueckoe mecto Touek. buccekrpuca yriia u cepeIMHHBIN NEPIEHIUKYIISP
K OTPE3KYy KaK r€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpJa U JIUaMETp, UX CBOMCTBAa. B3anMmHOE pacrnosoxeHue
OKpyXHOCTH M npsMoi. KacarenpHas M cekymas K OKpPYXHOCTH. OKpy>KHOCTS,
BIIMCAHHAsA B YroJl. BriucaHHas 1 onycaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YetslpexyronpHuku. [lapamienorpamm, €ro npuU3HAKd W cBoWcTBa. YacTHbIe
Clly4aunapaiieorpaMMOoB(IIPsMOYTOJIbHUK,POMO, KBaAPaT), MXIIPU3HAKUUCBONCTBA.
Tpanernus, paBHOOOKas Tparemnusi, ée CBOMCTBa U Mpu3HaKu. [IpsMoyrofbHasTpanenms.

MetonyaBoenusmenuansl. LlentpansHascummerpus. Teopemadanecaureopema o
IPOMOPIUOHATIBHBIX OTPE3KaX.

CpenHuenuHuUTpEyroibHUKanTpanenuu. LlenrpmMaccTpeyronbHUKa.

[lomobue TpeyronbHUKOB, Kodhduiment momodus. Ilpusnaku momoOus
TPEYroJbHUKOB. [I[pruMeHenne mogo0us Mpu pemeHny MPaKTUIeCKUX 3a1ad.

CporictBa 1omazeit reomerpuueckux ¢uryp. Dopmynsl s TUIOHIAAM
TpPEeYrojibHUKA, TMapajienorpamMma, pomOa u Tpamneuud. OTHOIICHHE TLIOIMIAEH
MO00HBIX GUTYP.

Brruncnenve momaned TPEYrOJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl I[ludaropa mpu pemieHUn
MMPAKTUYECKUX 3aa4.

CuHyc, KOCHMHYC, TaHT€HC OCTPOr0 yIJla MPSIMOYTOJABHOTO TPEYroJIbHUKA.
OCHOBHOETPUTOHOMETPUUECKOETOXKIECTBO. T puronoMeTpriecknued yHKIunyrioss 30°,
45° m 60°.
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BnucanHble M LEHTpaJbHBIE YIUIBI, YIOJI MEXIY KAacaTeNbHOM W XOPAOWU. YTIJIbI
MEKIyXOpAaMUNCEKYIIMMU. BIMCaHHBIEnOTMCaHHBIEYETBIPEX YT OJIbHUKN. B3anMHOe
pacnoiokeHHe1ByXokpykHocTeil. Kacanueokpyxnocteil. O0muexacaTenbHbleK  TBYM
OKPY’KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TpeyronbHukoB. TeopeMa KOCHMHYCOB M TeopeMa CHHYCOB. Pemienue
NPAKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CUHYCOB.

[TpeobpazoBanuenoo6us.[101061eCOOTBETCTBEHHBIXJIEMEHTOB.

Teopema 0 Mpou3BEACHUH OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYIIIHX, TEOpeMa O KBaJpare KacaTeJIbHOM.

BekTop, nnuHa (MOaynb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, MTPOTHUBOIOIOKHO
HAIPaBJICHHbIE BEKTOPHI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU
HajJ BeKkTopamu. PasnoxkeHue BekTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpPAM.
KoopnunareiBekropa. CkaisipHOEIPON3BEACHUEBEKTOPOB, IPUMEHEHUE IS HAXOXKACHUS
IUTVH U YTJIOB.

J1ekapTOBBIKOOPAMHATHIHATIIIOCKOCTH. Y PABHEHUATIPSIMOUHOKPYKHOCTHUB
KOOpJIMHATAaX, NEPECEYCHUE OKPYKHOCTEW M NpsAMbIX. MeToa KOOpIMHAT U €Tro
IPUMEHEHUE.

[TpaBHIIBHBIEMHOT OYT OJIbHUKU. JTMHAOKPYKHOCTH. ] paiycHasgnpainaHHasiMepa
yria, BBIYUCIEHUE JUIMH AYT OKpy>kHOocTel. [nomane kpyra, cekropa, CErMeHTa.

JIBUKEHUST TUIOCKOCTH U BHYTPEHHHE CUMMETpUH (uryp (dIeMeHTapHbIe
npeacrasienus). [lapamnensHbiii nepeHoc. IToBopoT.

INPEAMETHBIEPE3YJIBTATBI

[IpeameTHple pe3ynbTaThl OCBOSHHS IMPOrPAaMMbl Y4eOHOro Kypca K KOHITY
oOydeHus B 7 Kjacce.

PacriozHaBaTh M3y4YCHHBIE TE€OMETPUYECKHE (PUTYpHI, OMPENEISITh UX B3aUMHOE
PacCION0KEHHE, N300pAKATHI€OMETPUUECKUEPUTYPBI, BBIIOIHATHYEPTEIKH
oycioBuro3agayu. UsMepsTeaMHEeMHbIEN YT IOBbIEBETNYMHBL. PemaTe3anaun Ha
BBIUMCIICHUE JIJIMH OTPE3KOB U BEJIMYHH YTJIOB.

[TpoBOAUTEIPYOYIOOLEHKYIMHEHHBIXUYTI0BBIXBETMUHMHITPEAMETOBBPEATILHOM
KU3HU,PA3MEPOBIPUPOIHBIX00BEKTOB. Pa3nuaTbpa3MepbIdTUXOOBEKTOBIIO  MOPSAJKY
BEJIMYUHBI.

CTpOoUTBYEPTEKNKIEOMETPUUECKUM3aJaUaM.

[Tonp30BaThCs NMpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MPU3HAKUU
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPH PEILICHUH 3a]1a4.

70



denepanpHaspadbouasnporpamMmmaMaremaTka. S—9kiraccbi(0a30BbIAYPOBEHBD)

[IpoBOIUTE JIOTHYECKHE PACCYXKIACHHUS C HCHOJIB30BAHUEM TE€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCsd MNpHU3HAKAMU  PABEHCTBA  MPSAMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOMCTBOMMEIMAHBL, IPOBEACHHOUKIUITOTEHY3EPSIMOYTOJIbHOTOTPEYTOJIbHUKA, B
pELLICHUU TEOMETPUUECKUX 3a1ay.

OrnpenensTeapaieIbHOCTBIPIMBIXCIIOMOIIBIOYTIIOB,KOTOPEICOOpa3yeT C HUMH
cekymas. OnpenensaTe napauieIbHOCTh MPSIMBIX C TOMOIIbIO PABEHCTBA PACCTOSAHUNA OT
TOYEK OJHOU MPSMOM A0 TOYEK APYTOU MPAMOU.

Pemiarp3anaunnakieryaroriOymare.

[TpoBOANTEBBHIYUCICHUANHAXOIUTHUUCIOBBICUOYKBEHHBIC3HAUCHUS YTIIOBB
F€OMETPUYECKUX 3aJadyax C HCIOJb30BAHUEM CYMMbI YIJIOB TpPEYrOJIbHUKOB

U MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX TIPU TEPECEUCHUU JIBYX
napasuIeabHBIXIIPAMBIXCEKYIIEH. PemaTbipakTHuecKkne3agaynHaHaX 05K ICHUE YTJIOB.

Brnangetr MOHSATHEM TE€OMETPUYECKOIO MECTa TOUEK. YMETh OMNPEAeIsTh

OMCCEKTPUCYYTIIANCEePEIUHHBINTIEPIICHANKYIIPKOTPE3KYKAKT€OMETPHUECKUEMECTa
TOYEK.

DopMyNIUPOBATH OMNPEICICHUS OKPYKHOCTH M Kpyra, XOpAbl M JHaMeTpa
OKPYKHOCTH,OJIb30BATECANXCBOMCTBAMU. ¥ METHIIPUMEHATHITUCBONCTBA MPU PEIICHUU
3a7ay.

BiianetpnioHsiTHEM ONMCAaHHOMOKOJIOTPEYTOJIBHUKAOKPYKHOCTH, YMETBHAXOAUTh €€
nentp. Ilomp3oBarbest (aktaMu O TOM, 4YTO OHCCEKTPUCH YIJIOB TpPEYroidbHUKA
IIEPECEKAIOTCA B OJHOM TOYKE, MO TOM,UYTOCEPEAUHHBIC NEPIECHANKYISAPBI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAOTCS B OHOM TOYKE.

BrnanersnonsiTueMKacaTeIbHOMKOKPYKHOCTH,TOJIb30BATHCITEOPEMOM 0
NEPIECHAUKYISPHOCTH KacaTEIbHOU U paJnyca, IIPOBEICHHOTO K TOUKE KaCaHUs.

[Tonp30BaTbCsd MPOCTEMIIMMU T'€OMETPUUYECKHUMU HEPABEHCTBAMH, INOHMMATh HMX
MPAKTUYECKUN CMBICI.

[IpOBOIUTHOCHOBHBIETEOMETPUYECKUETIOCTPOCHUACTIOMOIIBIOUUPKYJISIU JTUHEUKH.

[IpeameTHple pe3ynbTaThl OCBOSHHS MPOrPAaMMbI Y4eOHOro Kypca K KOHITY
oOydeHus B 8 kiacce.

PacnoznaBath OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, NOJIb30BATHCS
MX CBOMCTBAMMU IPU PEUICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHSITECBOMCTBATOUKUIIEPECEUCHUSIMEIUAHTPEYTOJIbHUKA(LIEHTpaMacc) B
peLIeHnH 3a7a4.

Bianete nonsTHEM CpegHEW JUHHUM TPEYrOJIbHUKA M Tpaneuvy, MPUMEHSATh WX
CBOMCTBanpupelieHnureomerpuueckuxsanad.llons3oBarscsareopemoiri®aneca u
TEOPEMOM O MPONOPLIMOHATIBHBIX OTPE3KAX, TIPUMEHSATh UX ISl PELICHUS TPAKTUYECKUX
3a7a4.
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[IpuMensTh TpU3HAKK TOAOOUSI TPEYTrOJIBHUKOB B PEIICHUU T€OMETPUUYECKUX
3ajay.

[Tonw3oBathcsaTeopemoiillndaropannsapenieHUIreOMETPUUECKUXN  TTPAKTHUECKUX
3aga4. CTpoUTh MaTeMaTUYECKYIO0 MOJIEIh B MPAKTHUYECKUX 3a7adaX, CaMOCTOSITEIbHO
MIPOBOJIUTH YEPTEK U HAXOAUTH COOTBETCTBYIOIINE JJIMHBI.

BnanerbnoHITUMUCUHYCA,KOCHHYCAUTAHT €HCAOCTPOTOYIIaPsIMOYT OJILHOTO
TpeyronbHuKa.[10J1630BaThCAI TUMUIIOHATUAMUISIPEIICHUSTTPAKTUUECKUX 3a/1a4.

Boruncnsate (pa3auyHbIMU  clocOOaMM) IUIOMIAJb TPEYTrOJdbHUKA W ILIOIIAAH
MHOTOYTOJIbHBIX (PUryp (MOJB3YysCh, e HEOOXOAUMO, KAIBKYISITOpOM). [IpumeHsThH
MOJIYYEHHBIC YMEHUS B MPAKTUYECKUX 3a7jauax.

Brnaners moHATUSIMU BIHCAHHOTO U IIEHTPAJIBHOTO YIJIa, UCTIOIB30BaTh TEOPEMBIO
BIIUCAHHBIXYTJIAX,yTJIAX MEXKIY XOpJAaMU(CEKYIIUMHU)UYTIIC MEXAy KacaTelbHOU U
XOpZI0# TIPU PEIICHUH T€OMETPUUECKUX 3a]1ay.

Brnanerp TmOHATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHATh CBOWMCTBA
OTMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUU 3a7a4.

[TpuMeHsThIIONyYEeHHBIC3HAHUSHATTPAKTHKE —CTPOUTHhMATEMAaTHYECKUEMO/ 1IN
JUIsI3a/1a4peaTbHOMKU3HUUITPOBOIUTHCOOTBETCTBYIOIIIMEBLIYUCIICHUSI ¢ MPUMEHEHUEM
0100Ms ¥ TPUTOHOMETPHH (TOJIB3YSICh, T/I€ HEOOX0AMMO, KaJIbKYJISITOPOM).

[IpenMeTHBIE pE3yNbTaThl OCBOCHHUS TPOTPpaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOIUTH C UX MOMOIIBIO
pa3IMYHBIE 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYTroJibHUKA («PEIICHUE MPSAMOYTOIbHBIX
TPEYroNbHUKOBY ). HaXo1uTh(CIIOMOIIBIOKAIBKYIATOPA ) IVTMHBIMYTJIBI IS HETaOIUIHBIX
3HAUYCHUM.

[Toms30oBaThest (popMynamMu TPUBEACHUS MW OCHOBHBIM TPUTOHOMETPHYCCKUM
TOXIECTBOM 1A  HAXOXJCHUS COOTHOIIEHUM MEXKAY TPUTOHOMETPUYECKUMHU
BEJIMUMHAMU.

Hcnonp3oBaTh TEOpEMbI CHHYCOB W KOCHUHYCOB JUIS HAXOXKJICHHUS PA3THUYHBIX
3JIEMEHTOB TPEYrOJIbHUKA («pELICHUE TPEYTrOJIbHUKOBY), MPUMEHITh UX MPU PELICHUHU
F€OMETPUUYECKHX 3a/1ay.

Brnanerp moHATHSAMH TpeoOpa3oBaHUS ITOJ00MSA, COOTBETCTBEHHBIX 3JIEMCHTOB
nmogo0HbIX (uryp. Iloap30BaThCs CBOWCTBAMHU IOJOOMS MPOU3BOJIBHBIX (DHUTYDP, YMEThH
BBIYUCIISATHTMHBIMHAXOIUTHYTIBIyIIOJ0OHBIX pUTYp. [ [pUMEHATHCBOMCTBAIIO OO
BIPAKTHYECKHX3a/1auax. Y METHIIPUBOIUTHIIPUMEPHITIOIOOHBIXGUTYD B  OKPYKaIOIIEeM
MHUDE.

[Tonp30BaThCA TEOpEMaMH O MPOU3ZBEACHHU OTPE3KOB XOPA, O IMPOU3BEICHUHU
OTPE3KOB CEKYIIHX, O KBaJApPaTe KacaTeIbHOM.
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[Tonb30BaThCS BEKTOpAaMU, MOHUMATh WX T'€OMETPHUUECKUI U (U3UUECKHUI CMBICI,
NPUMEHATh HMX B pEUICHUH TEeOMETPUYECKUX M (u3ndyeckux 3aaad. lIpumMeHATH
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS JIMH U YIJIOB.

ITonp30BaTbCsd METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €0 B PELICHUU
F€OMETPUYECKUX U NMPAKTUYECKUX 3a1a4.

Biiagets nOHATUAMU NPABUIBHOTO MHOI'OYTOJIBHUKA, JJIUHBI OKPYKHOCTH, JJIUHBI
IyTU OKPYKHOCTH M PaJMaHHON MEphI yIyia, YMETh BBIYHCIATH IUIOLIAAb Kpyra U €ro
yacTel. II[puMeHsTh oJy4yeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

HaxoauTteocu(MInLeHTpbl )CUMMETPUUDUT YD, IPUMEHSTh/IBHXKEHUSTUIOCKOCTH B
IIPOCTEUIINX CITyYasX.

IIprMeHATHIIONYYEHHBIE3HAHUSHAIIPAKTUKE —CTPOUTBMATEMATUYECKUEMOIEIIN
JUIA3aa4PeabHOMKU3HUUIIPOBOAUTHCOOTBETCTBYIOIIMEBBIUUCIIEHUS C IIPUMEHEHUEM
nofoousi M  TPUTOHOMETPUYECKUMX  (DyHKIUH  (MONB3ysCh, TJ€ HEOOXOAUMO,
KaJIbKYJISITOPOM ).
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TEMATHYECKOEIIJIAHUPOBAHHUE

7 KIIACC

HanmenoBanuepasnena |KoauyecTBo OcHoBHOE OCHOBHBIEBUABIACATENHHOCTHOOYHAIOITUXCS

(Tembl) Kypca 4acoB coiep>KaHue
[Ipocrerine 14 [Ipocreiimne DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U ONIPEACIICHUS.
reoMeTpudecKkueUrypbu FEOMETPUUYECKHE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHUE (PUTYPBI,
uX cBoucTBa. M3mepenue OOBEKTHI. onpeaeaATbUXB3aMMHOEPACIIOI0KEHNUE, BLINTOJTHATH
FEOMETPUUECKUX BETNYUH MHOroyroiapHUK, YEPTEXK 110 YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBOAMTHEIPOCTEUIINETIOCTPOCHUSICIIOMOIBIOLUPKYIIS U

CMexXHBIE U

JINHEUKU.

BEPTUKAJIHHBICYTJIbI. N3MepAaThIMHETHBIEUYTIOBBIE BETMYUHBITEOMETPUUECKUX U
Pa6ora MPAKTUYECKUX OOBEKTOB.
CIPOCTEHIITUMU OnpepensiTb«HarIa3z»pazMepbIpeabHbIX00bEKTOB,
YepTeKamHu. NMPOBOAUTHIPYOYIOOIIEHKYUXPA3MEPOB.
N3mepennenuneiinpix | PemaTh3agaunHaBBIUMCICHUEIIMHOTPE3KOBUBEIIMYNH
Y YTJIOBBIX BEJIMYUH, YTJIOB.
BBIUYHCIICHUEOTPE3KOB PemaTb3aaunHaB3anMHOEPACTIONOKEHHE Te€OMETPUUECKUX
U yIJI0B buryp.
IIpoBoauTHKIACCUDUKAITUIOYTIIOB, BBIYHCIATH
JIMHEIHBIC U YTIIOBBIC BEIMYUHBI, IPOBOAUTH
HEOOXOIMMBIE TOKa3aTEIbHBIC PACCYKICHHUS.
3HAKOMUTBHCACUCTOPUEHPA3ZBUTHATCOMETPUH
TpeyronbHUKN 22 [TorsiTHEOpABHBIX Pacno3HaBaThIapbIpaBHBIXTPEYTOIBHUKOBHATOTOBBIX
TPEYTOJIbHUKAX yepTexax (C yKka3aHUEM MPU3HAKOB).
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Y TICPBUYHBIC
MIPEICTABICHUS

opaBHbIxpurypax. Tpu
pU3HAKa PaBEHCTBA

TPEYTOJIbHUKOB.
[IpnsHaku
paBeHCTBA
MPSIMOYTOJIbHBIX
TPEYTOJILHUKOB.
CBoMcTBOMETUAHEBI
MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA,
MIPOBEIECHHOU

K TUIIOTECHY3€.
PaBHOOEIpeHHBICH
PaBHOCTOPOHHUE
TPEYTOJIbHUKH.

[Ipu3HakuucBoOiCcTBa

paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
HepasencTra
BFEOMETPHH.
[IpssMOYTOJIbHBIN

TPEYTrOJIbHUKCYTIIOM

B 30°

BbIBOAUTBHCIIECTBH(PaBEHCTBCOOTBETCTBYIOMINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opmyJIMPOBATH OINPEICICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOT0,
PaBHOCTOPOHHETOTPEYTOJIbHUKOB;0MCCEKTPUCHI, BEICOTHI,
MEMaHbl TPEYTOJIbHUKA; CEPEIUHHOTO MEPTICHINKYIISIpa
OTpe3Ka; MepruMeTpa TPEeyrojJbHHUKa.

@ opMyJIHPOBATHCBONCTBANTIPU3HAKUPABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouTBhUCPTEIKH, peIaTh3aAAYMCIIOMOIIBI0 HAXOXKICHUS
PaBHBIX TPEYTOJILHUKOB.
IIpuMeHSTBIIPU3HAKUPABEHCTBAIPSIMOYTOJIHBIX
TPEYroJbHUKOB B 33a/[a4ax.
Hcnonb3oBaThunpoBbIepecypCHINIANCCIe0BAHUS
CBOWCTBHU3y4YaeMbIX(pUryp.
3HAKOMHUTBCACHCTOPHEIPAa3BUTUATCOMETPUH
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[TapannenbHble IpsIMBIE, 14 [TapannensHbie DopMyIMPOBATHIIOHATHEIAPAUICIIBHBIXITPSAMBIX,
CyMMAayTJIOBTPEYTOJIbHHUKA MPsIMbIEC,UXCBOKCTBA. HAXOAUTBIPAKTUYECKUETIPUMEDPBL.
Hakpect nexamue, HN3yuaThCcBOMCTBAYTIIOB,00pa30BaHHBIXIIPUIICPECCUCHUU
COOTBETCTBEHHBIE MapayIeIbHbIX TPSMbBIX CEKYIIEH.
Y OJJHOCTOPOHHUE IIpoBoauTh 10Ka3aTENBCTBA NAPAIEIBHOCTH
yTJIb1,00pa30BaHHbBIC JBYXIIPSIMBIXCTIOMOIIBIOYTJIOB,00pa30BaHHBIXIIPUTICPECCUCHU
P NIEPECECYEHUN Y 3TUX NPAMBIX TPEThEN MPAMOIA.
napasuieIbHbIX Bu1un e TbCyMMYYTJI0BTPEYTOJIbHUKAUMHOTOYTOJIbHUKA.
MPSIMBIX CEKYIIEH ). HaxoauThuyucioBbIeMOyKBEHHBIC3HAUCHUSYTIIOB
[Tpusnax Br€OMETPUYECKNX3a4a4aXCUCTIOIb30BAHUEMTEOPEM O
napajuieIbHOCTH CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
NPSMBIX YEpe3 3HAKOMHUTBHCACUCTOPHEHPAZBUTUATCOMETPHUU
PaBEHCTBOPACCTOSTHU I
OT TOYEK OTHOU
MIPSAMOM JI0 BTOPOM
MPSAMOM.
Cymma yrJioB
TPEYTOJIbHUKA.
Bremnneyribl
TPEYTOJIbHUKA
OKpyX HOCTBUKPYT. 14 OKpyX HOCTb,X0pJa DopMyIMpOBaTHONPEaeeHUS :0KPYKHOCTH, XOP/IbI,
['eomeTpuyeckue U TAAMETP UX JaMETpa U KacaTelIbHOM K OKPY>KHOCTH.
[MOCTPOCHUS CBOICTBA. MN3y4aTbuXCBONCTBA, NPU3HAKHA, CTPOUTBUCPTEIKH.
KacarenbHas HccaenoBarhb, B TOM YKCIIE HCIOJIB3YS HH(POBbIE
KOKPY>KHOCTH. pecypcebl: OKPYKHOCTh, BIMCAHHYIO B YTOJI; LIEHTP
OKpYXHOCTB, OKPYXHOCTH,BIIHCAHHOWBYTOJI;paBEHCTBOOTPEZKOB
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BIIMCAHHASIBYTOJI. KacaTeJIbHBIX.
[Tonstue o 'MT, Hcnoas3oBatb MeToa ['MT i nokazarenbcTBa TEOPEMO
MIPUMEHEHUE nepeceyeHrnr OUCCEKTPUC YIII0B TPEYTroIbHUKA U
B 33J1a4ax. CEpPEIMHHBIXNEPIIEHIUKYISIPOBKCTOPOHAMTPEYTOJIbHHUKA C
buccekrpucaun nomouipro I'MT.
CEepEIUHHBIN OBJaaseBaTb NOHSTUSIMU BIIMCAHHON U OTIMCAHHOM
MEePICHIUKYIISIP OKPYHOCTEUTPEYTOJbHUKA, HAXOAUTBIIEHTPHIITUX
KaKr€OMETPUYECKHUE OKPY>KHOCTEH.
MeCTa TOYEK. PemaTbOCHOBHBIE321aUM  HANMOCTPOEHHUE: YIJIa,paBHOTO
OKpY>XKHOCTB, JTAHHOMY;CE€PEIMHHOTONEPIEHIUKYISPAJaHHOTO0TPE3KA;
ONMCAHHASO0KOJIO MPSIMOM, TPOXOJAIICH Yepe3 TaHHYIO TOUKY
TPEYTOJIbHUKA. U TIEPIIEHIUKYJIIPHON JaHHON IIPSMOM; OUCCEKTPHUCHI
OKpyXHOCTb, JTAHHOTOYTJIA; TPEYTOJIbHUKOBIIOPAZIIMYHBIMAJIEMEHTAM.
BIIMCAHHAsA 3HAKOMHUTBLCS ¢ MCTOPUEN Pa3BUTHS TEOMETPUU
BTPEYTOJIbHUK.
[Ipocrenmue
3a71a4n
HAIOCTPOECHHE
[ToBTOpEeHUE,000011ICHNE 4 [ToBTOpEHUE Pemarb3agaunHanoBTOpEHUE, WILTIOCTPUPYIOIIUECBIA3H
3HAHUI no0o01eHue MEXKy pa3IMYHbIMH YacTSIMU Kypca
OCHOBHBIXITOHATHI
Y METOJIOB Kypca
7xacca
OBUIEE KOJIMYECTBO 68
HUACOBIIOITPOI'PAMME
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8 KUIIACC
HanmenoBanuepasnena | KonuyecTtBo OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCS
(Temnl) Kypca 4acoB coiep>KaHue

UeThIpeXyrojbHUKU 12 [Tapannenorpamm,ero | M300paxkaTh M HAXOAMTH HA YEPTEKAX
NIPU3HAKUHCBOMCTBA. YETBIPEXYTOJIbHUKHU PA3HBIX BUJOB U UX DIIEMEHTHI.
YacTHble ciyyan @opmMyJHMpPOBATH ONpPeeJIeHUsI: ITapajuiesorpamma,
napajuieIorpaMMoB IpsIMOYTOJIbHUKA,poMOa,KBaipaTa, Tpaneuu,paBHOOOKON
(MpSIMOYTOJILHUK, Tpaneuuu, NpsMOYTroJbHOW TPaIeLHH.
pomO, KBaapar), ux Jloxa3pIBaTh M HCNOJIB30BaTh NPH PELICHUH 32124
IIPU3HAKUHCBOMCTBA. NIPU3HAKY U CBOKCTBA: Mapajuiesiorpamma,
Tpanenus. IpsIMOYTOJIbHUKA,poMOa,KBaipaTa, Tpaneiuu, paBHoOOKO M
PaBnoGoOKas Tpaneuuu, NpsMOYTroJbHOW TpaIelyH.
UIIPSMOYTOJIbHAS IIpuMeHATBEMETOAYABOCHUAMEAUAHBITPEYT OJIbHUKA.
Tpanenuu. Hcnoab3oBaThiindpoBbiepecypChLIIIUCCIECIOBAHUS
MetonynBoeHus CBOMCTB M3y4aeMbIX Quryp.
MEJUAHBI. 3HAKOMHUTBHCACUCTOPHEHPAZBUTUATECOMETPHUU
LlenTpanbHas
CUMMETpUS

Teopemadanecanreopema o 15 Teopemadaneca IIpoBoAUTHIIOCTPOCHUSICTIOMOIIBIOLIUPKYIISIUIIMHEKH C

MPONOPUUOHABHBIX U Teopema UCII0NIB30BaHue TeopeMbl Daneca U TEOpEMBI

OTpe3Kax, MoA0OHbIE ONPOMNOPIIMOHATBHBIX | ONPONOPLUHUOHAIBHBIXOTPE3KAX,CTPOUTHUECTBEPTHIN

TPEYTOJIBHUKA OTpEe3Kax. IIPONIOPLMOHAIIBHBIN OTPE30K.
Cpenusst nTuHUS IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTOJIbHUKA. TPEYTOJIbHUKANIEPECEKAIOTCIBOAHONTOUKE, HHAXOAUTH

Tpaneuus,eecpenHsA

CBA3BCHCHTPOMMACC, HAXOAUTBbOTHOIIICHNC,BKOTOPOM
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JIVHUSL. MEIUAHBLAEIATCITOUKONUXIIEPECCUEHUSI.
[TponopumoHanbHbIE Haxoautbnogo0HbIeTPEYTOIbHUKMHATOTOBBIXUEPTEKAX C
OTPE3KH. yKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB MOI00US.
LlenTpmacc PemaTtb3agaunHanoo0HpIeTPEYTrOIbHUKHACIIOMOIIBIO
BTPEYTOJIbHUKE. CaMOCTOSITEJILHOTO TTOCTPOEHUS YEPTEKEN U HAXOXKICHUS
[TogoOnbIe MOJ00HBIX TPEYTOJILHUKOB.
TPEYTOJIbHUKHU. IIpoBoaANTHI0KA3aTENBCTBACUCIIONB30BAHUEM ITPU3HAKOB
Tpu npuzHaka nojxoous.
no100ust Jloka3bIBaTBTPUNIPU3HAKATIONOOUATPEYTOJIbHUKOB.
TPEYTOJILHUKOB. IIpyuMeHSATH MOJY4YEHHbBIC 3HAHUS TIPU PELLICHUU
[Ipumenenue r€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.
noioous 3HAKOMHUTBHCACUCTOPHEHPAZBUTUATCOMETPHUU
IIPU pPEIICHUU
pPaKTUYECKUX3a/1a4
[Imomans. Haxoxnenue 14 CaoiicTBamIoniage OBiaeBaTbNepBUYHBIMHIIPEICTABIE HUIMUOO0OIIICH
IJIOIIAIEN TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpHUH oAU (MEPHI), GOPMYJIHUPOBATH CBOMCTBA
¥ MHOTOYTOJIBHBIX QUTYD. dburyp. IJIOIA]IH, BBIACHATh UX HATJISIAHBIA CMBICIL.
[nomaanmnogoO0HbIXPUryp dopMybl BoIBoAMTH(GOpMYIIBITUIONIAUTIAPATIIIEIOT PAMMA,
JUISTUIONIA I TPEYTroJibHUKA, TPANeuu U3 GopMyJIIbl TIIOMIAAH
TPEYTOJIbHUKA, NpsMOYTOJbHUKA (KBaApaTa).
napajuiejaorpamma, BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tparenuu. YEThIPEXYTOJIbHUKAYEPE3IUarOHATUN YT OJIMEKTYHUMHU.
Brruncnenune HaxoauTsmnomaauduryp,n300pakeHHBIX HAKIIETIaTON
JI0I1AIE U CIIOAKHBIX Oymare, HCNoJIb30BaTh pa3oueHne PUTYPHI HA YACTH
buryp. UJ0CTparuBaHUE.
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[Tnomaguduryp Pa30uparsnpuMepbINCIONb30BaHUSBCIIOMOraTENBHON
HakJieT4aTonoymare. IUIOIIAIN JIJISl PELIEHUSI TEOMETPUUECKUX 3a/1au.
[Tnomanu mogo06HBIX HaxoauthIiomaauno100HbIXPUryp.
duryp. BbI4uCaS THIUIONAIUPA3TIMYHBIXMHOTOYTOJIBHBIX(DUT Y.
3anaun Pematp 3aga4m Ha 1UI0IIAIb C PAKTUYECKUM
CIIPAKTUUYECKUM coziepKaHuEM
COZIEpKAHUEM.
Pemenunesanau
CIIOMOIIIBIOMETO/1a
BCIIOMOTI'aTeJIbHOM
IJIOILAAN
Teopemalludaropa 10 Teopemalludaropa, Hoxka3zpiBaTbTeopeMylludaropa,ucnosib3oBaTbee B
MHayajaa TPUTOHOMETPUU €€ IPUMEHEHHE. MPAKTUYECKUX BBIYMCICHUSX.
Onpenenenne D opMyJIHPOBATHONPEACICHUITPUTOHOMETPUYECKUX
TPUTOHOMETPUYECKUX | (YHKIUHOCTPOTOyTiia, MPOoBePATHUXKOPPEKTHOCTb.
GbyHKIIUN OCTPOTO BbIBOAUTHTPUTOHOMETPUUECKUECOOTHOIIEHUS B
YTIAnpsMOYIOJIbHOIO | MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.
TPEYTOJIbHUKA, HccsienoBaTbCOOTHOLICHUSIMEKYCTOPOHAMU
TPUTOHOMETPUYECKUE | BIPSIMOYTOJBHBIXTPEYroJbHUKAXC yriaamMuB45°u45°; 30° u
COOTHOUIEHUS 60°.
BIIPSIMOYT OJIbHOM Hcnonb3oBaTh POpMYIBI IPUBEACHHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUECKOE TOKIECTBO JJIs1 HAXOXKICHUS
OcHoBHOE COOTHOIICHUMUMEXK Ty TPUTOHOMETPUYECKUMHUPYHKITUSIMU
TPUTOHOMETPUYECKOE | PA3JIMYHBIX OCTPBIX YIJIOB.
TOXKJIECTBO IIpuMeHATBIIONYYEHHBIC3HAHUSNYMEHUATTPUPELICHU T

MIPAKTUYECKUX 3a/1a4.
3HAKOMUTBHCACUCTOPHUEHPA3BUTUATEOMETPUN

80



denepanpHaspadbovasnporpammalMaremarnka.S—9knacch(0a30BbIHypPOBEHD)

YTl B OKPYKHOCTH.
BrnrcanHbIEMONIMCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble
KOKpyx’HocTu.Kacanue
OKpY>KHOCTEH

13

Bnucannbie
ULICHTPAIbHBIE
YTJIBI, YTOJI
MEXKIY
KacaTeJIbHOU

Y XOPAOM.
YrasIMex Iy
XOpJlaMu
HCEKYIIUMU.
Brnucannsien
OITMCAHHEBIC
YETBIPEXYTOJIbHUKHU,
UX TIPU3HAKU

U CBOMCTBA.
[IpumenenunesTnx
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajJ1a4.

Bzaumnoe
paCoJIOKEHUE
JIBYXOKPYKHOCTEM,
ob1e
KacaTeJIbHbIC.
Kacanne
OKPYKHOCTEH

@ opMyJIMPOBATHOCHOBHBICONIPEICIICHN S, CBSI3aHHBIE

C yIJIaMH B Kpyre (BIUCAHHBIN yroJl, HEHTPAJIbHBIN yrod).
HaxoauTbBNMCaHHBIEYTIIBL,ONUPAOIIUECIHAOTHYAYTY,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOILBIO LIUPPOBBIX
PECYpPCOB,BIIMCAHHBIEMONIMCAHHBIEYETHIPEX YT OJIbHUKH,
BBIBOMTH UX CBOICTBA U MPU3HAKH.
Hcnosb30BaTh3TUCBOKWCTBAUTIPU3HAKUTIPUPEILICHUH 33/1a4
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[ToBTOpEeHue,000011eHNE 4 [ToBTOpEeHUE PemaTtb3agaunHanoBTOpeHUE, WIUTIOCTPUPYIOIIUECBSI3U
3HaHUU OCHOBHBIXTIOHSATHIH MEXIY Pa3IUIHBIMU YacTIMHU Kypca
METOJIOB KYPCOB
7 1 8 KJ1accoB,
000011eHre3HAHUM
OBIIEE KOJIMYECTBO 68
JACOBIIOITPOT'PAMME
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9 KUIIACC
HanmenoBanuepasnena | KonnyecTtBo OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

Tpuronometpus. Teopemsl 16 Onpenenenue @ opmyJIpoBATHONPEIEeTeHUSITPUTOHOMETPUUECKHUX

KOCHUHYCOB U CHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUN TYyIBbIX U MPSIMBIX YTJIOB.

PerieHneTpeyroibHUKOB Gyrkuityriosot0° 10 | BBIBOAMTBETEOPEMYKOCHHYCOBUTEOPEMYCHHYCOB (C
180°. ®opmyibl pagnycoM ONMUCAHHON OKPY>KHOCTH).
[PUBEICHUSL. BoiBoauTHGOPMYJIBLIIABBIYMCICHUSA TIOIACHT
TeopeMaKkoCHHYCOB, C HCMOJIb30BAHUEM TeopeM TpUroHomeTpuu (dpopmyia
TeopeMa CUHYCOB. IO IUTPE YT O bHUKAYEPE3IBECTOPOHBINYTOJIMEXKY HUMH,
Pewenue dbopMyIa MmIomaau YeThIpeXyrojJbHUKa Yepe3 ero 1uaroHaiu
TPEYrOJIbLHUKOB. M YTOJI MEX/ly HUMH).
HpaKTI/ILICCKOG PeHIaTprCYFOJIBHI/IKH.
TIpIMEHEHHE Pemarbnpakruueckre3agauu,CBOAAIINECS
JI0Ka3aHHBIXTEOPEM KHAXO0XJIECHUIOPA3TUYHBIX3JIEMEHTOBTPEYT OJIbHUKA

[IpeobpazoBaHnenonoousl. 10 [Tonsitue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

Metpuueckue orpeoOpa3oBaHUH HccnenoBaThbOTHONICHHETMHEHHBIXAJIEMEHTOBMUTYD TIPU

COOTHOIICHUS 0100w npeoOpa3zoBaHUU TOIO0MS.

BOKPY>KHOCTH CoOTBETCTBEHHBIE HaxoauTbnpumMepsinogo0usiBOKpyKaroen
AJIEMEHTHITIOTOOHBIX NEUCTBUTETBHOCTH.
dburyp. BbIBOAMTBEMETPUUECKUECOOTHOIIEHUSIMEXK TYOTPE3KaMU
Teopema XOpJ, CEKYIIUX U KacaTelIbHbIX C UCIOIb30BaHUEM
ONPOU3BEJCHUH BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHLHUKOB.
OTPE3KOB XOP/, PematbreomeTpuuecKkue3aauun3aiauuu3peanbHON KU3HU C
TeopemMa UCII0JIb30BAHUEM MTOAOOHBIX TPEYTOJIbHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX,
TEOPEMAOKBAAPATE
KacaTeJIbHOM.
[Ipumenenue

B pELLICHUU
reOMETPUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB,CII0KEHUE
Y BHIYMTaHUE
BEKTOPOB,
YMHOKEHUEBEKTOPA
Ha YUCJIO.
DuU3nUECKU

Y T€OMETPUYECKUI
CMBICJI BEKTOPOB.
PaznoxenueBexkropa
10 IByM
HEKOJUIMHEApHbBIM
BEKTOpPaM.
Koopaunatsr
BEKTOpA.
CxkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €r0

Hcnonb30BaThBEKTOPBIKAKHAIIPABICHHBIEOTPE3KH,
HCCJIeI0BATBICOMETPUYECKUI(TTepeMenIeHUE) U
bu3nueckuii (crsaa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHUusl CyMMbl U pPa3HOCTH BEKTOPOB,
YMHOEHHMSI BEKTOpa Ha YUCIIO0, HCCIeI0BATh
reoMeTpUYECKUINN(PU3NIECKUHCMBICTBIITUXONIEPALIUH.
Pemath reoMeTpuuecKkue 3a/1a4M ¢ UCIOJIb30BaHUEM
BEKTOPOB.
PackiagpIBaThBEKTOPIIOIBYMHEKOJIJIMHEAPHBIM
BEKTOpaM.
Hcnonb30BaThCKAIIPHOCIIPOU3BEICHUEBEKTOPOB,
BBIBOJAUTHETOOCHOBHBIECBOMCTBA.
BbI4ncasiTbCyMMY,pa3HOCTBUCKAISIPHOEITPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX.
IIpuMeHATBCKATAPHOE PON3BEACHUE IITHAX 0K ICHHS
JUIMH U YTJIOB
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IIPUMEHECHUE
JUISTHAX 0K ICHU S
JUIAH Y YTJIOB.
Pemenne3anau

CIIOMOIIBFOBCKTOPOB.
HpHMGHGHHCBCKTOpOB

JUTSL peleHus 3a/1a4y
buzuku

I[GKapTOBLIKOOp}II/IHaTLI
Ha ITIJIOCKOCTU

JlexapToBbI
KOOPJAMHATBHITOUEK
Ha IJIOCKOCTH.
YpaBHEHUETIPSMOM.
YpaBHeHue
OKPYKHOCTH.
KoopaunateiTouek
NIEPECEUCHHUS
OKPY>KHOCTHU
UIIPSMOM.

Meton koopauHAT
IIPU PELICHUU
reOMETPUYECKUX

3aJa4,IIPAKTHICCKUX

3aga4

OcBauBaTbNOHATHETIPSIMOYTOJIBHOUCUCTEMBI
KOOPJMHAT, JICKAPTOBBIX KOOPJUHAT TOYKH.
BbIBOAUTHYPaBHECHUETTPIMONUOKPYKHOCTH.

Bo1aeJ A ThI0JHBIMKBAIPATIIISIHAXOKICHUSLIEHTPA U
paauyca OKpY>KHOCTH IO €€ YPaBHEHHIO.
Pemarb3agaunmHaHax 0k AEHUETOUEK
NEPECECYEHUANIPAMBIXUOKPYKHOCTEHCIIOMOIIBIOMETO1A
KOOpJIMHAT.
Hcnoab30BaThCBONCTBAYTIIOBOTOKO P DHUITUESHTATIPSIMOM
IIPU PELICHUH 3aJ1a4, JJIsl ONPEETICHUS PaCIION0KEHHS
IIPSMOMU.

IIpuMeHs T KOOPANHATHI IPU PEILICHUH
FEOMETPUYECKUX U MPAKTHUECKUX 3a/ad,
JUISITOCTPOCHHUSIMATEMATHYECKUXMO/IEIe N

peanbHbIX 3a7a4 («METOJ KOOPAUHAT).
IM0J1b30BaThCAISATIOCTPOCHUSMUCCIICIOBAHUM TM(PPOBBIMU
pecypcamu.
3HAKOMUTBHCACUCTOPHUEHPA3BUTUATEOMETPUN
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[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
JIMMHaOKpYyKHOCTH

U IJI0IIA/Ib KpYTa.
Briuncnenuermiomaaen

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno n. JlauHa
OKPYXHOCTHU,1YTH
OKPYKHOCTH.
Pagnannasmepa
yria.

[Lnomans kpyra,
CEKTOpa,CerMeHTa

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHo1b30BATHCATTOHATHEM VIMHBIOKPYKHOCTH,BBEJIEHHBIM C
MIOMOIIBIO NMPABUJIBHBIX MHOTOYT'OJIbHUKOB, ONIPeAe/IATh
YUCJIO T, JJIMHY AYTH U PaJUaHHYIO MEpY yTJa.
IIpoBoauTbNEpPEX0A0TPaIUAHHONMEPBIYTIIA K
rpajyCHON U HA0OOPOT.

OmnpeneasTbIIOMAIBKPYTa.
BoiBoanTh(opMyabI(BrpaaycHORUpaAnaHHOWMEpE) IS
JUTMH AYT, IUIOLIAJIed CEKTOPOB U CETMEHTOB.
Boruncastbiomaanduryp, BKIIOYaI0IINXIEMEHThI
OKPYXHOCTHU (KpyTa).
HaxoaurbInomanys3anadaxpeaibHONKU3HA

,HBI/I)KG:HI/IHHJ'IOCKOCTI/I

[TonsiTHEOIBUKEHU T
IJIOCKOCTH.
[TapannenbHbIN
NEPEHOC,TOBOPOT
[Ipumenenue
IIpUPELICHUN3a1a4

Pa30uparsrnpuMepbl, MJUTFOCTPUPYOLITUETTOHATHS
JBUKEHHS.

D opmyIMpPOBATHONPEICIICHUIIapAILIETIbHOTONIEPEHOCA,
IIOBOPOTa U OCEBOM CUMMETPHH.
BrIBOAUTBUXCBONCTBA, HAXOAUTHHEIIOIBUKHBIE
TOYKH.
HaxoauThIEHTPBIMOCUCUMMETPUUIIPOCTEUIIAX
buryp.
IIpuMeHATBIIapAIIIETbHBIMIIEPEHOCUCUMMETPHIO
IIpU PEIICHUU TeOMETPUUECKUX 3a/1au (pa3dupaTh
PUMEPBHI).
Hcenonb30BaTh I I0CTPOCHUSUUCCIENOBAHUI
urdpoBbIe pecypcehbl
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[loBTOpEHME,0000111EHIE,
CUCTEMaTHU3aUs 3HAHUU

IToBTOpEeHue
OCHOBHBIXITOHATHMN

Y METOJ0B KypPCOB
7-9 xJ1accos,
00o0011IeHne

Y CUCTEMATH3aLUs
3HaHui.IIpocrenmne
F€OMETPUUYECKHE
burypsl u ux
cBolicTBa.l3mepenue
r€OMETPUYECKHUX
BEJINYMH.
TpeyroyibHUKHN.
[TapannenvHbie
UIIEPIICHAUKYJIIPHBIC
IIpsIMBIE.

OKpyX HOCTBUKPYT.
I'eomeTpuueckue
MIOCTPOCHUS. Y TJIbI

B OKPY>XHOCTH.
Bnucannsien
ONMCaHHBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Tpssmast
MOKPYKHOCTb.

OnepupoBaTbNOHATHAMM: UTYpa, TOUKA, IPAMASL, YOI,
MHOTOYTOJIbHUK, PABHOOEPEHHBIA U PABHOCTOPOHHUM
TPEYTOJIBHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEANAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, APAILIEIOrPAMM,
pOMO, MPSMOYTOJIbHUK, KBaJIpaT, Tpaneuus; OKpy>KHOCTb,
KacaTeJbHas; paBEHCTBO U Noj100ue Gpuryp,
TPEYTOJIBHUKOB; MAPAIEIBbHOCTD U NEPIECHAUKYISIPHOCTh
MPSAMBIX, yTOJIMEXK Y TIPSIMBIMU,CUMMETPHUSOTHOCUTEIIBHO
TOYKHU U NMPSMOU; IJINHA, pACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0ILA b, IEPUMETP.

Hcnmoab3oBaTh (popMyJIbI: IEPUMETPA U TUIOLIAIN
MHOI'OYTI'0JIBHUKOB, IJIMHBIOKPYKHOCTUMIUIOIAIUKPYTa,
o0BbeMa NpSMOYTOJIbHOIO Mapauleenune1a.
OnepupoBaTbNOHATHAMM IPSIMOYTOJIbHASICUCTEMA
KOOPJAMHAT, BEKTOP; HCIOJb30BATh 3TU IOHATUSA
JUIAIIPEACTaBICHUA IAHHBIXUPELICHUA3a a4, BTOMYHUCIIE U3
JPYTUX y4eOHBIX IPEIMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALMIOCBA3ENMEK 1Y Pa3IMYHBIMUYaCTAMUKYpCa.
Bb10upaTs MeTOA [Tl pelIeHUs 3a/1a4u.
Pemarb3agauynu3noBceIHEBHOMKU3HI
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YeTbIpeXyroJbHUKH.
Brincannubsien
OTIMCaHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa
U Hayajia
TPUTOHOMETPHH.
Pemenne o0mmx
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[Ipeobpazoanus
IJIOCKOCTH.
JBmxenus.ITogooue.
CummeTpusi.
I[Inmomane.
Brruncnenue
rorormaneii.  imomaam
mo1I00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI
HAIlJIOCKOCTH.
Bexropsl
HAIJIOCKOCTH

OBUIEE KOJIMYECTBO
YACOBIIOIIPOT'PAMME

68
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OEAEPA/IBHAAPABOYASAIIPOI'PAMMAYYEBHOI'OKYPCA
«BEPOATHOCTBUCTATUCTUKA»B7-9KJIACCAX

HOACHUTEJIBHASA3SAIINCKA

B coBpeMenHOM 1M(pPOBOM MHUpE BEPOATHOCTh W CTATHCTUKA MPHOOPETAIOT BCE
OOJIBITYI03HAYUMOCTh, KAKCTOYKU3PCHUSTIPAKTHICCKUXITPUII0KCHUH, TAKMHXP OJTHA B
o0pa3oBaHUU, HEOOXOIMMOM KaXJIOMy uenoBeKy. BozpacTtaeT umcio mpodeccuid,npu
OBIIQJICHUH KOTOPBIMH TpebyeTcs Xxopomas 0a3oBas TMOATOTOBKa B oO0jacTu
BEPOSITHOCTH M CTATHCTHUKH, TaKas MOJATOTOBKA Ba)KHA JUISl TIPOJIOJDKEHUST 00pa30BaHUs
U 17151 YCTIEITHOM MPOQeCCHOHANBHON Kaphephl.

Kaxaplii yenoBek MOCTOSTHHO MPUHUMAET PEIIeHUsI Ha OCHOBE MMEIOIIUXCS YHETO
JTaHHBIX. AJIT000CHOBAaHHOTONIPUHATHIPEIICHUSIBYCIOBUSIXHEJIOCTaTKa WM HM30BITKA
UHPOpMAIMK HEOOXOJUMO B TOM YHUCIIE XOPOIIO CPOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIICHHE.

VIMeHHO T03TOMY OCTPO BCTajla HEOOXOAMMOCTh CPOPMHUPOBATH y 0OYUAFOIIUXCSI
(YHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYI0 B CceOS B KauyecTBE HEOTHEMIIEMOM
COCTaBJISIFONICH YMEHHE BOCIIPHHHMATH W KPUTHYECKH aHAIU3UPOBATh WH(OpPMAIIHIO,
NPE/ICTABIICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX
peaNbHBIX TMPOIECCOB M 3aBUCUMOCTEH, MPOU3BOAMUTH MPOCTEHINNE BEPOSTHOCTHHIC
pacyeTsl.

3HaKOMCTBOBYUYE€OHOMKYPCECOCHOBHBIMUIIPUHIIUIAMUCOOPA, aHATN3a u
NpE/CTaBIICHUs] JaHHBIX M3 Pa3IMYHBIX c@ep KU3HM O0OIIecTBa W TOCyIapcTBa
npuoOmaer oO0ydJaronmuxcss K OOIIEeCTBEHHBIM HHTepecaMm. l3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHU3aldyd Iepedopa W TojcYeTa YHcia
BApHAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoBco3iaeTMaTeMaTHueCKui (P yH1aMeH TSI OPMUPOBAHUSKOMITC TCHITH I
BOOIacTUMH(DOPMATUKHUIIUPPOBBHIXTEXHOMOTHH. [ [pUH3ydeHUICTaTUCTUKI u
BEPOSATHOCTH OOOTAIIAIOTCsS MPEICTaBICHHUS OOYyYaroIMXCsl O COBPEMEHHOM KapTHHE
MHpa U METOJIaX €ro McCienoBaHus, GopMUpyeTcs MOHMMAaHUE POJU CTATUCTUKH KaK
HUCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOpPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

BcooTBeTCTBUHCIaHHBIMUIICIIMUBCTPYKTYPEITPOTPAaMMBIYdeOHOTOKYpCa
«BeposITHOCTh U CTaTUCTHUKA»OCHOBHOTOOOIIEr000pa30BaHusl BBIJECIEHBI CIEIYIOIINE
conepkarenpHOo-MeTouueckne nuHuu: «lIpencraBnenne JaHHBIX W OMHCATEIbHAS
CTaTHCTHKa», «BeposTHOCTEY, «ONeMEeHTh KOMOWHATOPUKHN», «BBeneHue B TEOPHIO
rpadoBy.

Conepxxanne mmaun «lIpencraBieHue MaHHBIX W ONKCATEIbHAS CTATHCTHUKA
CITY’KUTOCHOBOUJ151(DOPMUPOBAHUSHABBIKOBPAOOTHICUH(POPMAIIUEH :0OTYTEHUS
WUHTEpIpeTauuUH(POPMAIIH, TPEICTABICHHOUBTAOIUIIAX, HaTHarpaMMaxurpadukax,
ocOopa,npecTaBICHUsINaHATN3aJaHHBIXCUCITOJIE30BAHUEM
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CTaTUCTHUYECKUX XapaKTepUCTUK CPEIHMX M pacceuBaHus. Paboras c JaHHBIMH,
oOydaromuecs: yd4arcsi CYUTBIBaTb W HHTEPHPETUPOBATH JIAHHBIE, BbIJABUIATh,
apryMeHTHUPOBATbUKPUTHKOBATHIIPOCTEUIIMETUIIOTE3bL, Pa3MbIIUIIThHAA(PAKTOPAMH,
BBI3BIBAIOIMMHM HW3MEHYMBOCTb, W OLIEHUBAaTh HMX BIUSHHE HAa pPACCMATPUBAEMBIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyUTUBHOE MNpPEACTABICHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEH U TEHACHLUHW CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM I M3y4ECHUS
TEOPUUBEPOSATHOCTEN. BONIBIIOE3HAUEHUENMEOTITPAKTUY ECKUE3A1aHN ], BYACTHOCTH
OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBAonofo0us CIy4aitHOro cOOBITHS.
[Ipu n3yyeHun yueOHOro Kypca o0ydarommecs: 3HaKOMSITCSL ¢ IPOCTEHIIMMU METOAaMHU
BBIYKMCIICHUSI BEPOATHOCTEW B CIyYalHBIX HKCIEPUMEHTAX C pPAaBHOBO3MOXHBIMHU
AJIEMEHTAaPHBIMUNCXO0AAaMU,BEPOSATHOCTHBIMU3aKOHAMHU,TO3BOJIAIOIIUMUACTABUTH
UpEIIaTHO0JIeeCIOKHbIE 3a/lauyu. B y4eOHBINKYpPCBXOAATHAYAIBHBICTIPEACTABICHUS O
CIIy4YalHBIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

BpaMkaxy4eOHOroKypcaoCyIecTBIsSETCA3HAKOMCTBOOO yYaIOIUXCSl c
MHOXECTBAMM W OCHOBHBIMHM ONEPALMUSIMH HaJ MHOXKECTBAMH, pPaCCMATPUBAIOTCS
OpUMEphl MPUMEHEHUs Ui PEIICHUS 3aay, a TaKKEe HCIOJb30BaHUS B JAPYrUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B7-9xnaccaxuzydaetcsydeOHBINKYpCc«BeposTHOCTBUCTATUCTHKAY, BKOTOPBIN
BxoasaTpasaensl:«lIpeacraBieHre 1aHHBIXMOITUCATEIBHASICTATUCTUKAY,

«BeposATHOCTHY», «DNIEMEHTHIKOMOMHATOPUKIY, « BBeIeHHEeBTEOpUIOTPadOBY.

OO61eeunciI04acoB,peKOMEHI0BAHHBIX IS U3y YeHUIy4eOHOTOKypCa
«BeposaTtHocThucTaTUCTHKAY,—1029aca:B7kiacce—34uaca(lyacBHeaemnto), B 8§ kiacce —
34 yaca (1 gac B Henenwo), B 9 kiacce — 34 yaca (1 yac B HeZeI0).

COJEP KAHUEOBYYEHUSA
7 KIIACC

[IpencraBrieHneIaHHBIXBBUAETAOIUIL, TUATPAMM, 'PAPUKOB. 3aMTOTHEHUE
Ta0JINII, YTEHWE W MOCTPOCHUE MUarpaMm (CTOTOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UrennerpadukoBpeanbHbIXIIpoIieccoB. M3BneueHnennbopManuun3uarpaMm 1 Ta0IuIl,
HCIIOJIb30BaHUE U UHTEPIIPETALUS TAHHBIX.

OnucartenpHas CTAaTUCTUKA: CpenHee apudmeTHdeckoe, MeauaHa, pa3Mmax,
HanOOJbIIICEMHANMEHbIIIEE3HAUYCHUIHA00paunCIOBBIX TaHHBIX. [ [prMephIcTyuaiiHOM
U3MEHYUBOCTH.

Crny4aitHblil S5KCIEPUMEHT (OMBIT) HCIy4allHOECOObITHE. BEpOosATHOCT M YacToTa.
PonpManoBeposTHEIXUIPAKTUUECKUIO0CTOBEPHBIXCOOBITUIBIIPUPOICUBOOIIIECTRE.
Momnera 1 urpasibHasi KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepumna, pedpo. Crenenp BepinHbl. Yucno pedbep U cymmapHasi CTETeHb
BepuiuH.[Ipencrasnenne ocsszHocTurpada. lenuummkist. [TyTus rpadgax.0O6xo
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rpada (dinepoB myth).IIpencraBienue obopueHTHpoBaHHOMrpade.Pemenue 3amgau c
MOMOIIIbI0 TpadoB.

8 KJIACC

[IpencraBneHre 1aHHBIXBBUIETAOIUIL, TUArpaMM, TpaUKOB.

MHOK€eCTBO, 3JIEMEHT MHOXKECTBA, MTOAMHOKECTBO. Oniepaunu HaJ MHOKECTBAMU
oObeuHEHUE, TepecedyeHue, aonoiHeHne. CBOMCTBA omnepanuil HaJ, MHOXECTBAMU:
IIEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPEIEINUTEIbHOE, BKIIFOUEHUs. Vcronp30Banne
rpaduYeCcKOronpeICTaBICHUIMHOKECTBISIOMUCAHUSPEATILHBIXITPOIIECCOB U SIBJICHU,
IIpU PEUICHUM 3a/1a4.

N3mepenne paccemBaHus JAaHHBIX. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUS clydaitHoro omnbita. Ciaydyalinbie coObITHs. BeposTHOCTH
coObITHH. ONBITEI ¢ PaBHOBO3MOXKHBIMH DJIEMEHTApHBIMH COOBITHSAMH. CiydalHbBIN
BbI00D.CBA3BMEKTYMaTIOBEPOSTHBIMUUIIPAKTUICCKHII0CTOBEPHBIMUCOOBITUSIMHU B
npupojie, 00IIEeCTBE U HAyKe.

JlepeBo. CBoiicTBa N1€pEBHEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CBA3b MEXKIY YWCIOM BEPIIMH W uucioMm pedep. [lpaBuio ymHOKEHHS.
Pemenue 3amay ¢ moMmonibio rpados.

[IpotuBomnonoxueie coobiTUd. uarpamma Diinepa. O0beAMHEHNE U TIEpECEUCHHE
coopiTuii. HecoBmecTHbie coObITHsA. DopMmysia CIOXKEHHS BEpPOSTHOCTEH. ¥YcCIOBHAS
BepoATHOCTh. [IpaBuno ymHoxenus. HeszaBucumble coObiTusi. IlpencraBnenue
JKCIEpUMEHTaBBUAEAEpeBa. PellieHre3a1auHaHax 0K JEHUEBEPOATHOCTEN € TOMOILBIO
JepeBa CIy4ailHOT0 3KCIIEpUMEHTa, AuarpaMm Dujepa.

9 KJIACC

[IpencraBienne NaHHBIX B BHUIE TaOJHI], AUArpaMM, rpaQukoB, WHTEPHpPETALIUS
naHHBIX. YTEeHUE ¥ OCTPOCHHE TaOIHI], TUarpamMm, TpaduKoB MO peaJbHbIM JTaHHBIM.

[lepecranoBkn u dakropuan. CodeTaHus W YHUCIO COYETaHWA. TpeyroiabHUK
[Tackans. Pemenue 3aa4 ¢ UCNOJIb30BAHUEM KOMOUHATOPUKH.

['eomeTpuueckasBeposiTHOCTh. ClTy4allHBIMBRIOOPTOUKUNU3(PUTYPHl HA TJIOCKOCTH,
W3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Ucnbitanue. Ycnex u Heyaada. Cepusi ucnblTaHUW A0 mepBoro ycnexa. Cepus
ucneiTannii bepaymm. BeposTHOCTH cOOBITHIA B cepuyr UCTIBITaHUN bepHym.

CnyvailHas BelWYMHA U paclpeliefieHne BeposiTHOCTeH. MarteMaTtuueckoe
oXuaaHue u aucriepcus. [IpuMmepsl MaTeMaTHUEeCKOro OXXUIAAHUSI KaK TEOPETUUYECKOT O
CpPEHEr0 3HAYCHUS BEIWYMHBL. MaTremMaThuecKkoe OKHAAHWUE U JTUCIEPCUs CIy4YalHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymm».

[TonsiTueozakoneOoIbIIMXUKCEI. FI3MEepeHHEBEPOSITHOCTEHCITIOMOIIBIOYACTOT.
Ponpu3zHaueHne3aKoHa0 0NN X YK CEIBIPUPOIECHOOIIECTBE.
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HNPEAMETHBIEPE3YJIbTATbBI

[IpeameTHble pe3ynbTaThl OCBOCHUSI MPOrpPaMMbl y4eOHOTO Kypca K KOHIY
oOyueHus B 7 Kjacce.

Yurate wuHOpMaLMIO, MNPEACTaBICHHYI0 B Ta0nMIax, Ha JuarpaMmax,
MPECTaBIATh JaHHBIEBBUIECTAONUL,CTPOUTh JUATPAMMBI(CTOIOMKOBBIE(CTOIOUATHIE) U
KpPYTOBbIE) 10 MACCUBAM 3HAUECHH.

OnuceiBaTh U1 UHTEPIIPETUPOBATH pEaJIbHBIE YHUCIOBBIE JAHHBIE, MPEACTABICHHbIE
B Ta0JIMIIaX, HA IUarpammax, rpapukax.

Hcnonb3oBaTh AJi1 ONUCAHUS JAHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKU: CpElIHEee
apumeTniecKoe, MeInana, HauboJIblIee U HAUMEHbLIEE 3HaYEHUs, Pa3Max.

HmeTbIipeicTaBieHHEeOCTyYalHOMM3MEHUNBOCTUHATIPUMEPaXIIeH, PU3NYeCcKUX
BEJIMYMH, AHTPOMOMETPUUYECKHX JAHHBIX, UMETh MPEICTaBIEHUE O CTAaTUCTHYECKOU
YCTOMYHUBOCTH.

[IpeamerHbie pe3ysibTaThl OCBOSHUSI MPOTPAMMBbI Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiiacce.

W3BnekaTs u npeoOpa3oBbIBaTh MH(MOPMAIUIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpaMm, rpaduKoB, IpeCTaBIsATh JaHHBIE B BUIE TaOIHII, 1UarpamMmm, rpadukoB.

OnuchIBaThAaHHBIECTIOMOIIBIOCTATUCTUYECKUXITOKA3aTENICH :CPEITHUX3HAUEHU |
Mep paccenBaHus (pazMax, JUCIEPCUsl U CTAHAAPTHOE OTKIIOHEHHE).

HaxoauThyacTOTHIYHCIIOBBIX3HAYEHUITMYACTOTHICOOBITHI, BTOMUYHCIIE 1o
pe3yiabTaTaM U3MEPECHHUN 1 HAOIIOACHUT.

HaxonuTh BEpOSTHOCTH CIYYalHBIX COOBITHH B OIBITAaX, 3Has BEPOSTHOCTHU
AIIEMEHTAPHBIXCOOBITUI, BTOMYHUCIIEBOMBITAXCPABHOBO3MOKHBIMUAJIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBaTh Tpaduueckue MOIETU: JEPEeBO CIYyYaiHOTO OSKCIEPUMEHTA,
quarpamMMbl Disiepa, YicIoBas IpsiMas.

OnepupoBaTh NOHATUAMH: MHOKECTBO, MOAMHOKECTBO, BBINOJIHATH ONEPAlMUHA
MHOXECTBAMU: OOBEAMHEHUE, IEePECEUCHUE, [OMOJTHEHUE, MEePEUUCHATh 3IEMEHTHI
MHOKECTB, IPUMEHATH CBOVCTBA MHOXECTB.

Hcnonb3oBaTh rpadudeckoe MpeACTaBICHHE MHOXKECTB U CBSI3EH MEXIy HUMUIISA
OTIMCAHMSI TIPOIECCOB U SBJICHUI, B TOM YHCJIE TIPH PEIICHUH 3a/1a4d U3 IPYTUX yU4eOHBIX
MPEIMETOB U KypPCOB.

IIpeameTHble pe3ynbTaThl OCBOSHHS MPOrPaMMbl Y4eOHOro Kypca K KOHITY
oOydeHus B 9 Kiacce.

N3Bnekars U mnpeoOpa3oBbIBaTh WUHPOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHbBIX
HUCTOYHUKAX B BUJE TaOiull, Auarpamm, rpadukoB, MPEJCTaBISATh JTaHHbIE B BUJIE
Ta0aul, Juarpamm, rpauKkoB.
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PemaTp3agaunopraHu30BaHHBIMIIEPEOOPOMBAPUAHTOB,ATAKKE C MCHOJb30BAaHUEM
KOMOMHATOPHBIX MPaBUI U METOJOB.
Hcnonp30BaTh ONUCATENbHBIE XapAKTEPUCTUKU 11 MACCUBOB YUCJIOBBIX JAHHBIX,
B TOM YMCJI€ CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.
HaxoauTe 4acToThl 3HAYEHUH M YacTOThl COOBITHS, B TOM YHUCIE IMOJb3YICh
pe3ysbTaTaMy NPOBEACHHBIX U3MEPEHUN U HAOIIOACHUIA.
HaxoauTe BEpoOATHOCTH CIy4YallHBIX COOBITUHA B HM3YYEHHBIX ONBITAX, B TOM
YK CJIEBOIBITAXCPABHOBO3MOKHBIMUAIIEMEHTAPHBIMUCOOBITUSIMU, BCEPUAXUCTTBITAHUM J10
IIEpBOI0 yCIeXa, B CEPUAX UCNBbITAaHUN bepHyru.
HNmets nipecTaBieHUEOCTyUalHOM BETUUYUHEN OPACIIPEIEIIEHUN BEPOSITHOCTEN.
Nmers mpeacTaBieHne O 3aKkOHE OONBIIMX YHCENl KaKk O MPOSIBICHUU
3aKOHOMEPHOCTHUBCITYYaHHOMM3MEHYHMBOCTUUOPOIN3aKOHAOOIBITUX YU CEN
BIIPUPOEH OOIIECTBE.
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TEMATHYECKOEIIJIAHUPOBAHHUE

7 KIIACC
HaumenoBanuepaznena |KonudecTBo OcHOBHOECOEpHKAHNE OCHOBHBIEBUIBIICATEIBHOCTUOO yUAFOIITUXCS
(Tembl) Kypca 4acoB
[IpencraBneHne1aHHbBIX 7 [IpencraBneHue1aHHbBIX OcBauBathb CIoco0bI MpeICTaBIICHUS

B Tabymmax. [IpakTudeckue
BBIYHCIICHUSATIOTA0IMYHBIM
nanHbIM. M3BiaeueHue

Y MHTEPIIPETAIUS
TAOJIMYHBIX JAHHBIX.
[TpakTruueckaspadoTa
«Ta0muneD).

I'paduyeckoe
npeicTaBIeHUEJaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOUKOBBIX(CTOI0YATHIX)
nuarpaMm. Urtenue u
MIOCTPOCHHE TUATrPaMM.
[Tpumepsiaemorpadudeckux
JUarpamm.
[TpakTuyeckaspadbora
«JlmarpaMmbI»

CTaTUCTUYECKUXTAHHBIXUYNCIOBBIXMACCUBOB
CIIOMOUIBIOTA0 UM ANAT PAMMCHUCIIONB30BAHUEM
aKTyaJIbHBIX U BOXHBIX JAHHBIX (IeMorpaduyeckue
JTaHHBIE, IPOU3BOJICTBO IIPOMBILITIEHHON

U CEJIbCKOXO3MCTBEHHON MPOIYKIUH,
OOI1ECTBEHHBIE U IPUPOJIHBIC SABJICHU).
N3yuaTbmeToabl paboThICTA0INYHBIMU
urpapuuecKUMHUIPEACTaBICHUIMUIAHHbBIX C
MOMOIIIbIO LIU(PPOBBIX PECYPCOB B XOJI€
MPaKTUYECKUX paboT

OnucarenbHAsACTaTHCTHKA

YucnoesieHabopel. CpeHee
apupMeTuyYeCcKoe.

OcBauBaTh NOHSTHSA . YUCIIOBOM HAOOp, Mepa
HEHTPaTbHONTEHICHIIUH(MEPAIIEHTPA ),BTOMYKCIIE
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MenuanaunciioBoronadopa.
Y CcTONUYMBOCTh MEJIMAHBDI.
[IpaktuueckaspaboTa
«CpenHue 3HaUCHU.
Hawnbosbliiee 1 HanMeHbIIIEES
3HAYCHUSYUCIOBOTOHA0OPA.
Pa3zmax

cpenHeeapupMeTnIecKoe, MeANaHa.
OnuchIBATBCTATUCTUYECKHUETAHHBIECTTOMOIIIBIO
CpeaHero apuMETHIECKOro U MEeIUaHBI.
Pemare3anayu.
N3y4aTbCBOMCTBACPEIHUX,BTOMYUCIIE C
MOMOIIBIO IUPPOBBIX PECYPCOB, B XO/I€
PAKTUYECKUX padoT.
OcBauBaTbNOHATHA:HANOOJIbIIICENHAUMEHBIIIEE
3HAYEHUs YUCIOBOI'O MAacCHUBa, pa3Max.
PemaTn3agaunHaBeiO0pcrioco6aonucanms
JTAHHBIX B COOTBETCTBUH C MPUPOJION TaHHBIX

Y LEJISIMU UCCIIEI0BAHNUS

CﬂyqaﬁHa}II/BMeH‘H/IBOCTL

Ciy4yailHassM3MEHUNBOCTh
(mpumepsl). YacToTa
3HAYEHUU B MACCUBE
Ma”HbIX. [ pynmupoBka.
['ucrorpammel.
[TpakTyeckaspadbora
«Cry4dailHasiu3MEHYUBOCTD

OcBanBaTBLNMOHATHS (YaCTOTa3HAUYCHUIBMAaCCHBE
JIAHHBIX, TPYNIUPOBKA TAHHBIX, THCTOrpaMMa.
CTpouTh 1 AaHAJIU3HPOBATH TMCTOIPAMMBI,
noAOUPATh MOAXOISIINHN 1Iar TPYNITUPOBKHU.
OcBauBaTbrpaguuecKuenpeCTaBICHUIPA3ZHBIX
BUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCJIIC
CIIOMOIIBIO (P POBBIXPECYPCOB,BXO/IC
MPAKTUIECKON pabOThI

Breaenuepteopurorpadon

I'pad,Beprruna, pedpo.
[IpencraBnenuesagauu
cnomortstorpada.CreneHn
(BaJIEHTHOCTH) BEPIIUHBI.
Yucnopebepu cymmapHas

OcBauBaTbnonsaTus rpad,sepmuHarpada,pedpo
rpada, cTeneHp (BaICHTHOCTh BEPIIIUHEI ), IIETIH
UITUKIL.

OcBauBaTbNOHATHSA TTYThBIpade,dinepoBmyTh, 00X01

rpada, OpueHTUPOBAHHBIN rpad.
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crenenbBepinH. Llens

u nuki. [yt B rpade.
[IpencraBneHNEOCBA3HOCTH
rpada. O6xon rpada
(HIEpOB MyTh).

Pemarp3agauymHanoncKCyMMBICTEIICHENBEPILIVH
rpada, Ha mouck o0xoja rpada, Ha MOUCK MyTeH
BOPUEHTUPOBAHHBIXIpadax.
OcBauBaTHCNOCOOBINPEICTABICHUA33JaUYN3KypCa
anreOpbl, TEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYrux

[IpencraBnenue PEAMETOB C TOMOIIIBIO rpadoB (KapThl, CXEMBI,

000pUEHTUPOBAHHBIX AIIEKTPUYECKHE 1eNH, (DYHKIIMOHATBHBIC

rpagdax COOTBETCTBUSI) Ha MPUMEPAX
BepositHOCTBMUACTOTA Ciy4ailHBIOMIBIT OcBauBATHIOHATHSA :CITYYAUHBIMOMIBIT
CITy4alHOTO COOBITHS U CIy4yaifHOE COOBITHE. U CIy4yailHOe COOBITHE, MaJIOBEPOSTHOCH

BeposiTHocThyacToTa MPAKTUYECKU JOCTOBEPHOE COOBITHE.

coObITHs. Poinb N3y4yaTh3HaUNMOCTEMAIOBEPOATHBIXCOOBITHIA B

MaJIOBEPOSITHBIX IPUPOJIe U OOIIECTBE HA BAXKHBIX MPUMEpPAX

UTPAKTHYECKUIOCTOBEPHBIX
COOBITHI B IPUPOJIE
nBoOecTse.MoHera
UUTPATbHASKOCTEBTEOPUHT
BEPOSTHOCTEM.
[MpakTuyeckaspadbora
«YacToTaBbITIaIeHUS 0PI

(aBapuu,HECUYACTHBIECTYYan,3alUTAIIEPCOHATIbHON
uH(poOpMaIy, nepeaavya T1aHHbIX).
N3y4aThpoIbKIaCCUYECKUXBEPOSITHOCTHBIX
MoJieieii(MOHETA, UTPaIbHASIKOCTh)BTEOPUH
BEPOSTHOCTEM.

HabaonaTbuu3y4aTbuyacTOTYCOOBI TUHBIIPOCTHIX
HKCIIEPUMEHTAX, BTOM YHCJIE€ C MOMOIIBIO IU(POBBIX
PECYPCOB, B XOJI€ MPAKTHIECKON pabOThI

O00011eHHE,
cUCTEeMaTHU3alUI3HAHUHN

[IpencraBnenune JaHHBIX.
OnucaTtenbHasCTaTUCTHKA.
BeposTHOCTB CiydaitHOTO
COOBITHS

IToBTOPATHH3YYCHHOCHBBICTPAUBATHCUCTEMY
3HAHHUH.

Pemats 3a1aumn Ha NpPEICTABICHUE U ONUCAHUE
JTAHHBIXCITOMOIIbIOU3YYECHHBIXXapAKTCPUCTHK.
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OO0cy:xnaTh npuMepbI CIIY4aiiHBIX COOBITHIA,
MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX
CIIy4aitHBIXCOOBITUI, UXPOJIUBIPUPOICHKUZHU
YeJI0BEKa

OBUIEE KOJIMYECTBO
JACOBIIOITPOT'PAMME

34
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8 KJIACC
HanmenoBanuepasnena |KoauyecTBo OcHOBHOECOEPKAHUE OCHOBHBIEBUABIACATENHHOCTHOOYHAIOITUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUEKYpCa 4 [IpencraBnenue TaHHBIX. I[MoBTOPATHH3YUEHHOCHBBICTPAMBATHCUCTEMY
7 knacca OnwucarenbHasi CTATUCTHKA. 3HaHUH.

CrnyyaitHasi U3BMEHUYHUBOCTb.
CpennueuncioBoroHadbopa.
Crnyyaitabie COOBITHSI.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue moaenu
TEOPUHU BEPOSITHOCTE:
MOHETAUUT PATHHASIKOCTh

Pematsb 3aga4um Ha NIpe/CTABICHUE U OTIUCAHUE
JTAHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTePUCTHK.
PemaTtb3agaunHanpe/1CTaBICHHUETPYIIITUPOBAHHBIX
JTAHHBIX U ONHUCAHUE CITyYalHOW U3MEHYUBOCTH.
PemaTh 3aga4u Ha ornpe/iesieHUe YacTOTHI
CIIy4aitHBIXCOOBITHI,00CY K IEHUETIPUMEPOB
CIIy4aifHBIX COOBITHI, MAJIOBEPOSITHBIX
UIPAKTUYECKUIO0CTOBEPHBIXCITYUaHHBIXCOOBITHIA,
WX POJIA B MPUPOJIE U )KU3HU YETIOBEKA

OnucarenbHasCTaTUCTHKA. 4 Otknonenus.Jlucnepcus OcBauBaTHIOHATHSA : JUCIIEPCUSUCTAHAAPTHOE
PaccenBanue 1aHHBIX YHCIIOBOTO Habopa. OTKJIOHEHHUE, UCTIOJIb30BaTh 3TU XapaKTEPUCTHKU
CranaapTHOEOTKIIOHEHHE JUISl OITMCAHUS pACCEMBAaHUS JAHHBIX.
YHICIIOBOTO Habopa. BolIBHraThbrunoTe3b1000TCYTCTBUMUINHAINYUN
JlnarpamMbIpacceMBaHUs CBSA3M 110 AMarpaMmaM pacCceuBaHUsl.
CTpoutbanarpaMmMbIpacceMBaHUSATIONM IO ITUMCS
JTAHHBIM, B TOM YHUCJIE C TOMOIIbIO KOMIIBIOTEPA
MHoOxecTBa 4 MHOXeCcTBO,TOAMHOKECTBO. | OCBAMBATBHIIOHATHA:MHOXECTBO,3JIEMEHT MHOKECTBA,

Onepanun

IIOAMHOMKECTBO.

98




denepanpHaspadbovasnporpammalMaremarnka.S—9knacch(0a30BbIHypPOBEHD)

HaJl MHOKECTBaAMU: BoInoJHATHONEePAMMHAIMHOKXECTBAMU :
o0beIMHEHUE, lIepeceueHue, o0beIMHEHHE, TIEpeceYeHuEe, JOTIOIHECHHUE.
JIOTIOJTHCHHUE. HMcnoab30BaTh CBOMCTBA: IIEPEMECTUTEIILHOE,
CaolicTBa onepanuii COYETATEIbHOE,pACTIPEACTUTENBHOE, BKITIOUCHHUSL.
HaJl MHOKECTBAMHU: Hcnoab3oBaTh rpaduueckoe NpeicTaBiIeHUE
MEPEMECTUTENBHOE, MHOKECTB MPU ONMKUCAHUU PEATBHBIX TTPOIIECCOB
coueTaTeabHoe, USIBJICHUU, IPUPEIICHUN3a1aun3 AP YT UXydeOHbIX
pacnpenenuTenbHOE, MPEIMETOB U KYpCOB
BKJIIOUCHUS.
I'paduueckoe
MPEACTaBICHUE
MHOJKECTB

BeposiTHOCTBCITydaitHOTO 6 DNIeMEHTapHBIECOOBITHS. OcBauBaTh NOHATHS: DJIEMEHTAPHOE COOBITHE,

COOBITHUS Crnygaitabie COOBITHSI. ciry4aifHOe COOBITHE KaK COBOKYITHOCTh
brnaronpusitcTBytomme 0JIarONPUATCTBYIOIIMXJIEMEHTAPHBIXCOOBITHIHA,
AJIEMEHTapPHBIC COOBITHS. PABHOBO3MOXKHBIC dJIEMEHTaPHBIE COOBITHS.
BepostHOCTH COOBITHIA. PemiaTe 3a1a4m Ha BBIYMCIIEHUE BEPOATHOCTEN
OnbBITBICPAaBHOBO3MOKHBIMHU COOBITUHIIOBEPOSTHOCTSIMAJICMEHTAPHBIXCOOBITUI
AJIIEMEHTAPHBIMUCOOBITHSMU. | CIYYalHOIO OIBITA.
Ciygaitablii BEIOOD. Pematb3aaunMHaBeIYUCICHUCBEPOSITHOCTENH COOBITHIA
[TpakTrueckaspaboTa B OIBITaX C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMU
«OMBITBI COOBITHSIMH, B TOM YHCJIE
CpPaBHOBO3MO>KHBIMH CIIOMOIILFOKOMITBIOTEPA.
AJIEMEHTAPHBIMU IIpoBOoAMTHUN3YYATHONBITHI
COOBITHSAMUI CPaBHOBO3MOKHBIMUIJIEMEHTAPHBIMUCOOBITUSIMHU
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(c UCTI0NB30BAHUEM MOHET, UTPAIbHBIX KOCTEH,
JIPYTUXMO/EJIeN )BX0IePAKTHYECKOUPAOOThI

Beenenueteopurorpadon

Hepeso. CBoiicTBa gepeBa:
€AMHCTBEHHOCTh MyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPIIMHBI, CBSA3b MEXKIY
YUCJIOM BEPIIVH U YHCIOM
peb6ep.IIpaBunoymHoxeHUS

OcBauBaTbNOHATHS :IepeBOKaKrpadOe3uKia,
BUCsIYAs BepIiuHa (JINCT), BETBb JIepeBa, MyTh
BJIEpEBE,TUAMETPAEPEBA.
N3yyarbCcBOMCTBAIEPEBA:CYILIECTBOBAHUEBUCIYEH
BEPIIUHBI, €IMHCTBEHHOCTh MYTH MEXY JBYMS
BEPIITUHAMM,CBA3bMEKTYIUCIOMBEPITMHUIUCIIOM
pebep.
PemaTp3agaunHanoncKunepeyrcieHuenyTen
BJIEPEBE, OINPEACIICHUE YUCIIA BEPIIUH WIH pedep
B JIepeBe, 00X0 ] OMHAPHOTO JAepeBa, B TOM YHCIIe
C IPUMEHEHHUEM TIPaBUiIa YMHOKECHUS

Cny4aliHbIECOOBITHS

[IpoTrBOMOI0XHOESCOOBITHE.
Huarpamma Diinepa.
OO0beuHeHHEeHTIEpeCeUCHUE
coObITHii. HecoBmecTHbIE
coObITs. opmyna
CJIOKEHUSI BEPOSTHOCTEM.
[IpaBUIOYMHOXEHHUS
BEPOSTHOCTEM.

VY CII0BHAsIBEPOSTHOCT.
HezaBucumbiecoOBITHS.
[IpencraBnenue

OcBauBaTbNOHATHSA :B3aMHOTIPOTUBOIOIOKHBIC
COOBITHS, OTIepalliy HaJl COOBITUIMHU, OOBETMHEHNE
U TIepeceueHre coObITUH, Truarpamma Diinepa
(Oiinepa—BeHHa), COBMECTHBIE U HECOBMECTHBIE
COOBITHSI.

H3yuaThb TeopeMbl 0 BEPOSTHOCTH O0BEAMHEHUS
JBYXCOOBITUN((HOPMYITBICIOKEHUSIBEPOSITHOCTEH ).
Pemartb3agaumn,BTOMUYNCIETEKCTOBBIE3a/1aUH HA
OTpeJIeNIEHUE BEPOATHOCTEN OOBEIUHEHUS U
nepeceyeHrs COOBITHI C TTOMOIIBIO YHUCTOBOM
npsiMoi, iuarpammIitiepa, PopMyIbICTOKEHUS
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CIIy4alHOTO3KCIIEPUMEHTA
B BHJIE JIepEBa

BEPOSATHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOXKEHUS
BEPOSTHOCTEN, yCIOBHASBEPOATHOCTh, HE3aBUCHMBbIE
COOBITHSI IEPEBO CIYHYaHOTO OMBITA.
H3yuaTbcBoiicTBa(OnpeeieHns )JHE3aBUCUMBIX
COOBITHIA.
Pemarb3agaumHaonpeeieHUENNCIIONb30BaHNE
HE3aBUCUMBIX COOBITHH.
Pemarb3agaumHanoncKBepOsSTHOCTEN,BTOM YHCIIE
YCIJIOBHBIX, C UCIIOJIb30BAaHUEM JIEPEBA CIyYallHOTO
OIbITa

O00011eHHE,
CHCTEeMaTH3alUA3HAHUN

[IpencraBienne TaHHBIX.
OnucarenbHasCTaTUCTUKA.
I'padel. BeposiTHOCTH
CIIy4aiHOTO COOBITHSI.
DneMEHTHIKOMOMHATOPUKHU

IHoBTOPATHHU3YYEHHOCHUBBICTPAMBATHCHUCTEMY
3HaHUM.

PemaTp 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAHHBIXCIIOMOIIIBIOM3YUYEHHBIXXapaKTEPUCTHK.
PemaTthb 3aga4um c mpuMeHEeHHEM TpadoB.
PemaTp 32124 Ha HAXOXKJIEHUE BEPOSITHOCTH
CIIy4alfHOT'O COOBITHS IO BEPOSITHOCTSIM
AJIIEMEHTAPHBIXCOOBITHI, BTOMUYHNCIICBOIIBITAX

C paBHOBO3MOJKHBIMH 3JICMCHTAPHBIMHA COOBITHSIMH.

Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
00beTMHECHUSUTICPECCUCHUSICOOBITHI,BTOMYHCIIE
HE3aBHUCHMBIX, C UCITOJIb30BaHUEM IpadUIeCKUX
MIPEJCTABJICHUN U IEPEBA CIIYYaHOT'O OMBITA.
Pemarb3agaunHanepeyrcieHNEKOMOMHAITUN
(unciia mepecTaHOBOK, YUCJIAa COUCTAaHUM ),
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HAHAXO0XJACHUEBEPOATHOCTENCOOBITUI
CHIPUMEHEHHEMKOMOMHATOPUKH,BTOMUYHCIIE C
VCIIOJIb30BaHUEM TpeyroibHuka [lackans

OBUIEE KOJIMYECTBO
JACOBIIOITPOTPAMME

34
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9 KUIIACC
HaumenoBanuepaznena |KonnuectBo OcHOBHOECOAEpKAHNE OCHOBHBIEBUIBIICATEIBHOCTUOO yUAFOIITUX CS
(Tembl) Kypca 4acoB
[ToBTOpEeHUEKYypca 4 [IpencraBnenue naHHBIX. IoBTOPATLU3YYCHHOCUBBLICTPAUBATHLCUCTEMY
8 Kkiacca OnucarenbHasCTaTUCTHKA. 3HAHUU.

OnepanunHaACOOBITUSIMH.
HeszaBucuMocTh COOBITHIA

PemaTs3agaunHanpe/icTaBlIeHUENONUCAaHUE JaHHBIX.
PemaTh 3aga4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
00BbEAMHEHUSUTIEPECCUCHUSICOOBITUI, BTOMUHCIIE
HE3aBUCHUMBIX, C UCTIOJIb30BAHUEM IpaduyeCcKuX
NpeICTaBICHUH U JepeBa CIy4aifHOTO OMBITA.
PemaTbs3agaunHanepedrcieHUEKOMOMHAIIUN

(4yucia mepecTaHOBOK, YKCIIa COYETaHUM),
HAHAXO0XJICHUEBEPOATHOCTEHCOOBITUI
CIIPUMEHEHHEMKOMOMHATOPUKH,BTOMYHCIIE C
UCIOJIb30BaHUEM TpeyroipHuka [lackamns

DneMEeHTHIKOMOMHATOPUKHI

[lepecranoBku.dakropual.

CoueraHus 1 4YUCIIO
couetanuil. TpeyroiapHuk
[Tackamns. [Ipaktuyeckas
paboTta «Bwrunciieane
BEPOSITHOCTEMN
CHCMOJIb30BAaHUEM

OcBauBaTh NOHATUSA: KOMOMHATOPHOE MPABHIIO
YMHOKEHUS, YIIOPSIAOUYECHHASIapa, TPOMKA00BEKTOB,
NepPEeCTaHOBKA, (haKTOpPHA YUCIIA, COYETAHHE, YUCIIO
coueTaHui, TpeyronbHuk [lTackans.
Pemarp3agaunHanepeynciIeHUEyIIOPSA0YEHHBIX T1ap,
TPOEK, MEPEUUCIIEHUE IEPECTAHOBOK
MCOYETaHUNAJIEMEHTOBPA3ITMYHBIXMHOKECTB.
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KOMOMHATOPHBIX(DYHKITUI
AJIEKTPOHHBIX TaOIUII»

Pemarb3agaynHanpuMEeHEHUEYHUCIACOYECTAaHUM B
anre0Ope (CokpalieHHOe YMHOXKEHHE, OMHOM
HrroToHa).

Pematb, MpuMeHAIKOMOMHATOPUKY, 33241
HABBIYHCIIEHUEBEPOATHOCTEN,BTOMUYMCIIECTIOMOIIBIO
AJIEKTPOHHBIX TAOJIUI] B XO/1€ MPAKTUUYECKON pabOThI

["'eomeTpuueckas I'eomeTrpuueckas OcBauBaTbNOHATHET€OMETPHUUECKOMBEPOSTHOCTH.
BEPOATHOCTh BEpOSTHOCTh. CllyqdaitHbIN PemaTh3agaumHaHax0XACHUEBEPOSITHOCTEN B
BBIOOD TOYKHU U3 PUTYPBI OTIBITaX, MPEJACTABUMBIX KaK BHIOOD TOYEK
HaIlJIOCKOCTH,U30TPE3KA, MU3MHOTOYTOJIbHUKA,KPYTa,0TPE3KaIUIyT !
U3 IyTU OKPY’KHOCTH OKPYKHOCTH, YUCJIOBOT'O ITIPOMEKYTKA
VcnpiTanusbepHysum UcnpiTanue.Ycnex OcBauBaTbIOHATHSA MCIIBITAHNUE, JIEMEHTAPHOE

u Heynada. Cepus
WCTIBITAHUH JI0 TIEPBOTO
ycnexa. Ucnibitanus
bepuymu. BeposatHoct

COOBITUMBCEPUUHUCITBITAHUIA

bepnymnu. [Ipaktnueckas
pabora «VcnpiTanus
bepnynnn»

COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
WCIIBITAHU, HACTYILJIEHHUE TIEPBOTrO ycrexa
(Heynaum), cepus UcnbITaHuM bepHyu.
Pemats 3a1aumn Ha HAXOXKIECHHUE BEPOSITHOCTEN
COOBITUHBCEPUUHUCTILITAHUNIONIEPBOTOYCIIEXa, B
TOM YHCJIE C TPUMEHEHHEM (POPMYIIBI CYMMBI
F€OMETPUUYECKON TPOrPECCUM.

Pemats 3a1aun Ha HAXOXKIECHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUM UCTIBITAHUN
bepnyiy, Ha HAX0XKIEHUE BEPOSITHOCTH
ONPEAEIEHHONOUUCIAYCIIEXOBBCEPUUUCIIBITAHU I
bepnysnu.
N3yyaTbBX0JeNPaKTHYECKONPAdOTHI,
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BTOMYHMCIIECTIOMOILBIOIU(POBBIXPECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnynu

CiyuaiiHasiBeTMYMHA

CiyyaiiHasiBeIMYMHA

U pacupeacncHue
BEPOSATHOCTEM.
MaremaTnueckoe 0KUIaHue
U IUCTIEPCUS CIIyYalHOU
BeJIMUMHBIL. [IpumMepsl
MaTeMaTH4YEeCKOTO0KUAHUS
KaK TEOPETHYECKOTO
CpEeHEero 3Ha4eHUsI
BEJINYMHBL.

[lonsiTue o 3aKkoHe OOIBIINX
yucell. Msmepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yactoT.[I[pumeHenne3akona
OOJIBIINX YHCEI

OCBOMTHIOHATHSA :CITyYallHASIBEIMYMHA,3HAUCHUE
CJIy4aiiHOM BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSTHOCTEM.

N3yuaThs u 00CyKAATH IPUMEPDHI TUCKPETHBIX
WHETIPEPBIBHBIXCITYYaHHBIXBETUIUH(POCT,BEC
YeJIOBEKA, YUCIEHHOCTh HACETIEHNUs, IPyTHe
M3MEHUMBBIE BEJIMYMHBI, PACCMAaTPUBABIINECS

B KypC€ CTaTUCTHKHU ), MOJICIIbHBIX CIIy4alHBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHMEMOHETHI, UTPATbHOUKOCTH,COCTYYaHHBIM
BBIOOPOM H T. I1.).

OcBanBaTbNOHATHS :MAaTEMATUUYECKOEOKHTaHUE
CIIy4alHOW BEJIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCHUS CITyYalHON BEJIMYMHBI KaK
aHaJIOT TUCTIEPCUU YHCIIOBOTO Habopa.
PemaTp3agaunmHaBbIYMCIICHUEMATEMATHYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOU CITy4YalHOU
BEJIMYMHBI 110 33IaHHOMY PaCIpEICIICHUIO, B TOM
YUCIIe 3a/1a4, CBSI3aHHBIX CO CTPAaXOBAaHUEM
WUJIOTEPESIMHU.
3HAKOMHUTBCACMATEMATUYECKUMOKUAaHUEM

Y TACTIEPCUEU HEKOTOPBIX PACIPENECICHNM, B TOM
YyCJIepacnpeaeICHUSCITYYalHOUBETUYMHBI KU CIIO
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBIX OIBITAX KAaK CIy4YaNHYIO BEIUUHHY.
3HAKOMUTBHCAC3aKOHOMOOIBbIIHXYHCE(BPopme
bepnyiin): npu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.
PemaTs3agaunHan3MepeHuEBEPOSITHOCTEN €
MOMOIIBIO YaCTOT.
O06CyKI1aTHPOITB3aKOHAO OB XYNCET
BOOOCHOBAaHUUYACTOTHOI'OMETOJAU3MEPEHHUS
BEPOSTHOCTEM.
O0cy:k1aTh3aKOHOOJIBINXYHCEIKAKITPOSIBJICHUE
CTaTUCTHUYECKON YCTOMYMBOCTU B U3MEHUUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCET B IPUPOE
U B )KM3HU YeJIOBEKa

0O600611eHNE, KOHTPOITb 10 [IpencraBneHne JaHHBIX. IHoBTOPATHU3YYEHHOCHUBBICTPAMBATHCUCTEMY
OmnmcarellbHas CTaTUCTHKA. 3HAHHM.
BeposiTHOCTH CiiydaitHOTO Pemarp3agaunHanpecTaBICHUCHUONMCAHUE JTAHHBIX.
COOBITHS. DIIEMEHTHI Pemarp3agaunHaHax0X1€HUEBEPOSTHOCTEN
kKoMOuHaTOpuKH. ClTyqaitHbIC COOBITHH, B TOM YHCJIC B OIBITAX
BEJIMYMHBI U PaCIIpeIeICHUS CPaBHOBO3MOKHBIMUAJIEMEHTAPHBIMUCOOBITUSIMH,
BEPOSTHOCTEH 0OBCAMHEHHUS B TIEPECCUCHUS
COOBITHH, BBIYUCIISATH BEPOSITHOCTH B OTIBITAX
CCEPUAMUCITYYalHBIXUCTIBITAHUN
OBIIEE KOJIMYECTBO 34
UACOBIIOITPOTPAMME
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IMEPEUEHB(KOJJUPUKATOP)PACHPEJIEJEHHBIXITOKJIACCAM
MPOBEPSIEMBIX TPEBOBAHUU K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN TPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPABOBAHMS M1 DJIEMEHTOB COJIEP) KAHUSA
IMOMATEMATHUKE

B denepanbHbIX W perMoHaNbHBIX MPOLIEAYpax OLEHKH KadyecTBa oOpa3oBaHUS
UCIIOb3YyeTCsl TepeueHb (KoaudUKaTop) pacrnpeeleHHbIX MO KjaccaM MPOBEPsSEeMbIX
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM MpPOTrpaMMbl
OCHOBHOT'O 00111eT0 00pa30BaHUs U JIEMEHTOB COJIEPKaHUs IO MAaTEMATHUKE.

5 KJIACC

IIpoBepsieMbleTPe0OBAHUAKPE3YJIbTATAM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM
NporpaMMblI

Kon [TpoBepsieMbIe TPEAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO 00pa3oBaTeILHOUITPOrPaAMMBIOCHOBHOTOOOIIIET000pa30BaHHMS
pesyJibrarta
1 YucrnauBbIYUCIICHUS
11 [lonumaTh ¥ TPaBWIBHO yNOTPEOJSATH TEPMHUHBI, CBSI3aHHBIC
' CHATYpabHBIMUYMCIIAMHU,00IKHOBEHHBIMUUAECATUIHBIMHUIPOOSIMU
12 CpaBHUBATHUYTIOPSIA0YNBATD HaTypaJlbHbIEUUCIIA,CPABHUBATH B
MPOCTEUIINX CITydasiX OOBIKHOBEHHBIE APOOH, JECATUUHBIC IPOOH
COOTHOCUTHTOUYKYHAKOOPAUHATHON (YMCITIOBOM )TPSIMOI c
1.3 COOTBETCTBYIOIIMM €l YWCIOM W HM300pa)kaTh HATypalbHbIC 4YHCIIA
TOYKaMU Ha KOOPJMHATHOU (YUCIOBOM) PsIMOM
14 BremmonnsateapudmeTrdaecKkue AeCTBUACHATYPAaTbHBIMUYHCIIAMH, C
' OOBIKHOBEHHBIMU APOOSIMU B TMIPOCTEUIITUX CITydasx
1.5 BrImoTHATHIPOBEPKY, TPUKUIKYPE3YIbTATABBIUNACICHHIHI
1.6 OkpyrisiThHATYypalbHbIEYHCIIA
2 PenrenueTekcTOBBIX 3a1a4
51 PemaTpTekcToBbIe3a1auaprPMETHICCKUM CITOCOOOMHUCTTOMOIIBIO
' OpPraHN30BAaHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPUAHTOB
Pemarte, 3amaum, comepXkampe 3aBUCHMOCTH,  CBSI3bIBAIOIINC
2.2 BEJIMYHMHBI: CKOPOCTh, BpEMs, pPACCTOSHHE, IIeHa, KOJIMYECTBO,
CTOUMOCTh
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2.3

Ncnons3oBaTh KpaTKue 3alUCH, CXEMbI, Ta0IUIIbI, 0003HAYCHUS TIPU
pelIeHnN 3a1a4

2.4

[Tonp30BaThCs OCHOBHBIMM €IMHUILIAMU HM3MEPEHHUS: ILEHBI, MAacChl,
paccTosiHUs, BpPEMEHHU, CKOPOCTH, BBIpaXaTb OJHU E€IWHUILIBI
BEJIMYUHBI YEPE3 IPYTUe

2.5

W3Bnekars, aHaAIIM3UPOBATb, OLIEHNBATh uH(pOpMAIHIO,
OpelCTaBIEHHYI0 B  Tabnuie, Ha cToi0yaTol  Jauarpamme,
MHTEPIPETUPOBATH MPE/ICTABICHHBIC TaHHBIC, UCTIOIH30BaTh TaHHBIC
NpU PEIIeHUH 3a7a4

HaFJ'ISIIIHaHF COMCTpUA

3.1

[lonb30BaTbcs TEOMETPUYECKMMM TMOHATHSMHU: TOYKA, MpsMas,
OTpE30K, JIyY, Yr0J, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT

3.2

[TpuBOAUTHIIPUMEPHIOOBEKTOBOKPYKAIOIIETOMUPA, UMEIOLTUX (POpMY
U3YYEHHBIX T€OMETPUUECKUX PUTyYp

3.3

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C VyrJaMH: BEpIIMHA
CTOPOHA;CMHOTOYTOJILHUKAMHU ;YT 0J1,BEPIINHA,CTOPOHA, TUArOHaAIb; C
OKPYXHOCTBIO: PaJyC, AUAMETP, LIEHTP

3.4

N3006paxkaTh n3yueHHbIe reOMETpUUECKHe (PUTYPhl HA HEJTMHOBAHHOM
U KJIET4aToOl OyMare ¢ MOMOIIbIO IUPKYJISA U TUHEHKH

3.5

HaxoauTe1IMHBIOTPE3KOBHENOCPEICTBEHHBIMU3MEPEHUEM c
NOMOIIbIO JIMHEHKH, CTPOUTH OTPE3KU 3aJaHHOM [JIMHBI; CTPOUTH
OKPY’KHOCTb 33JJaHHOT'O pajuyca

3.6

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa
JUISL KX TTIOCTPOEHMS, BBIYMCIICHUS TIOIAANA U IEPUMETPA

3.7

BrruncnarernepuMeTpuInIoniaibkBapaTa, ipsiMOyToJibHUKA, QUTYD,
COCTaBIICHHBIX W3 TMPSMOYTOJIBHUKOB, B TOM uucie ¢uryp,
M300paKEHHBIX Ha KIIeTYaTon Oymare

3.8

HOJ’II)SOBaTBCHOCHOBHI)IMI/IMeTpHLIeCKI/IMI/IeI[I/IHI/II_[aMI/II/IBMepeHI/Iﬂ
JJIMHBL IIOIAa X ; BbIPAKATEO THUC AMHU I BIBCIININHBIYCPC3 IPYTUC

3.9

Pacno3naBathk napamienenumnen, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO:
BEeplUIMHA, pedpo, TrpaHb, W3MEPEHHUS; HAXOIUThb U3MEPEHUs
napajuienenumnena, Kkyoa

3.10

Beraucnaare  o0beM  KyOa, mapauieienuneaa 10 3aJIaHHBIM
HU3MEPEHHIM, MOJIb30BAThCS CAMHUIIAMHU U3MEPEHHUS 00BbeMa

3.11

Pemats HEeCIOKHBIE 3aJa41 Ha U3MCPCHHUC I'COMCTPHUUICCKHUXBCIIMYNH
B IIPAKTHUYCCKUX CUTyalluAX
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IIpoBepsieMmbied1eMeHTBICOAEPKAHUS

Kon [IpoBepseMBbINdIEMEHTCOACPKAHUA
1 HarypanbHbieunciian HyJIb
11 Hatypansnoeuncno.Psanarypansasixuucen. Yucno(.M3o0paxenue
' HATypaJIbHBIX YUCEJT TOUYKAMU HA KOOPAUHATHOM (YMCIIOBOM) IPSMOM
19 [Tosuumonnas cucremacuucineHus. Pumckasnymepamusa.  [lecstuunas
' CHUCTEMa CUMCIICHUS
13 CpaBHeHUE HATYpAIBHBIX YMCEN, CPABHEHHE HATYpPaJIbHBIX YHCEN C HYJIEM.
' OkpyriieHre HaTypaJIbHBIX YUCEN
CnoxeHue, BBIYMTAHUE, YMHOXXECHHE U [IeJICHUE HATypaJIbHBIX YHCEIL.
14 CBOMCTBOHYJISITPUCIIOKEHUH,CBONCTBAH YT TMHUTIBITPUYMHOKCHHUH.
' [TepeMecTuTEIFHOCUCOUETATEIIHHOCCBONCTBA(3aKOHBI )CIIOKECHUS u
YMHOKEHUS, paclpeeTuTeIbHOE CBOMCTBO (3aKOH) YMHOXKECHUS
15 UcnonwzoBanne OykB it 00O3HAYEHUS HEM3BECTHOI'O KOMITOHEHTA
' Y 3aIUCU CBOMCTB apu(METUUYECKUX JACHUCTBUIN
16 Jlenutenn W KpaTHbIE 4YHWCa, pPa3joKeHHe Ha MHoxkutenu. [Ipocteie
' ucocraBHblieuncina.l Ipusnakunenumoctuna2,s,10,3,9. JlenenuecocraTkom
17 CreneHbcHaTypalbHBIMIIOKA3aTENEM. 3l ChYMCIaBBUIECYMMBI Pa3psaAHbIX
' cllaraeMbIxX
HucnoBoe BbIpaxkeHHE. BplunclieHWE 3HAYEHUN YHCIIOBBIX BBIPAXKCHUM,
18 NOPSAOK BBINIOJIHEHUST JeWCTBUM. lIcnonb30BaHWE TMpU  BBIYUCICHUAX
' EPEMECTUTEIBHOTOMCOYETATEIbHOTOCBOM CTB(3aKOHOB )CIIOKEHHUS "
YMHOKEHUS, PACIPEAEIUTEIHBHOTO CBOMCTBA YMHOKEHUS
2 Jpobu
IIpencraBmenne o JpobW Kak CHoco0€ 3amucHd  YacTH  BEITUYUHBI.
Oo6wikHOBeHHBIEIPOOU. [IpaBUNbHBIEH HeMpaBUIbHBIEAPOOU. CMmeraHHas
2.1 | mpoOb,mpeacTaBlIeHUeCMEIaHHOAPOOBBUICHETIPABUILHOMIPOOH u
BBIZICIICHUE IICJIOM YacTH YHWCiIa U3 HENpaBWIBHOU npobm. M3oOpakeHme
Ipo0Oeit TOYKaMH Ha YUCIIOBOW TIPSIMOM
99 OcnHoBHoecBoiicTBOIpoOu. Cokpamenueapooeit. [ lpuseneane npodu k
' HOBOMY 3HaMeHaTeno. CpaBHEHHE TpoOeit
23 CrnoxeHuenBblYUTaHUEAPOOEH. Y MHOKEHU EUICTICHUEAPOOE, B3aUMHO -
' oOpaTHbIe 1poOu. HaxoxmeHre 4acTu 1eoro U 1meoro Mo ero 4acTu
Hecatuunas 3anuch apoOeit. IlpeacraBneHue aAecATUUHOM ApoOW B BHE
2.4 0ObIKHOBEHHOU. M300parkeHne NeCITUUHBIX APOOE TOUYKAMU HA YUCIOBOM

npsiMoid. CpaBHEHHUE JIECITUUHBIX ApoOei
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Apudpmerndeckue JEUCTBUS C JECATUYHBIMU Jpo0sMH. OKpyrieHue

2.5 .
JECATUYHBIX 1po0ei
3 PernrenneTeKCTOBBIX 3a1a4
3.1 PemiennerexkcToBbIX3a1a9apuPMETHUECKUMCIIOCOO0M
3.9 Pemienne nornveckux 3amad. Pemenue 3aiau nepebopoM BCeX BO3MOKHBIX
' BapuaHTOB. Mcnosib30BaHue NMPpU PEIICHUHU 3a7a4 TaOJIUIl U CXEM
Pemienne 3amaud, comepkalimx 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIUYUHBI:
33 CKOpPOCTb, BpPEMs, PAacCTOSIHUE, 1LIEHY, KOJHMYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEPEHUS :MaCChl,00heMa, [ICHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBsi3b
MEXy €IUHUIIAMU U3MEPEHUS KaXI0W BETUIMHBI
3.4 PerienrieocHOBHBIX3aJauHAAPOOH
3.5 [IpencraBnenne1aHHBIXBBUIETAO0IHUIL,CTOJIOUATHIX JUATPAMM
4 Harnsgnasreomerpus
Harnsgueie mpencraBineHuss o (urypax Ha IUIOCKOCTH: TOYKa, Mpsmas,
4.1 OTpPE30K, JIy4, yroj, JIoMaHas, MHOTOYTI'OJIbHUK, OKPY>XHOCTb, KPYT. YTOII.
[IpstMoii, OCTPBIN, TYIION U Pa3BEPHYTHIN YTJIbI
JInMHAoTpe3Ka,METPUUECKUEE TUHUIIBLINIMHBL. [[TMHaT0OMaHOM, IEpUMETP
4.2 MHOTOYIroJIbHUKa. V3MepeHne U MOCTpOEHHWE YIJIOB C IOMOIIBIO
TpaHCIOpTHpPA
43 HarnsanueienpencraBieHusoUrypaxHaniocKoCT:MHOTOYTOJIbHUK,
' IPSAMOYTOJIBHUK, KBaIpaT, TPEYTrOJIbHUK; O PABEHCTBE QUTYP
N3o0paxenune ¢uryp, B TOM 4mciie Ha kieTdaror Oymare. Iloctpoenme
44 KOH(UTYypanuin3dacTeHpsMon,0Kpy>KHOCTHHAHEIMHOBAaHHOM 151
' KierdyaToir  Oymare. Mcmonb3oBaHMe  CBOWCTB CTOPOH U YIVIOB
IpsIMOYTOJIbHUKA, KBaJpaTa
[TnomanbnpsIMOyroIbHUKAUMHOTOYTOJIBHUKOB,COCTABIICHHBIXU3
4.5 IPSIMOYTOJIBHUKOB, B TOM 4ucie (Guryp, m300pakKeHHBIX Ha KIETYATOU
Oymare. EnuHUIIBI M13MEpEHUs TI0MATU
Harnsgneie MpeACTaBICHUS 0 IPOCTPAHCTBEHHBIX ¢burypax:
OpSIMOYTOJIBHBIN Tapajuienenunesa, Kyo, MHOTOrpaHHUKH. H300paxeHue
4.6 OPOCTEUIINX MHOTOTPAHHHUKOB. Pa3BepTku Kkyba W mapajuiesenurena.
Coznmanue Mojieneil MHOTOTPaHHUKOB (M3 Oymaru, mpoBOJIOKH, TUTACTUIINHA
U APYrUX MaTepHasioB)
4.7 O6BeMnpsaMoyroiibHOronapaienenunena,kyoa. EnuauisimaMepenus

o0beMa
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6 KJIACC
IIpoBepsieMbIeTPe0OBAHUAKPE3YJILTATAM OCBOCHHMSI OCHOBHOM 00pa30BaTeIbHOM
NMPOrpaMMblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHONTTPOTPAMMBIOCHOBHOT000111€T000pa30BaHuUs
pe3yJibrarta
1 HucnanuBeIYUCICHUS
3HATBUTTOHUMATHTEPMUHBI,CBSI3aHHBIECPA3TUYHBIMUBU IAMU YK CEIT
1.1 UCIIOCOOAMUNX3AMUCH,IEPEXOIUTH(ECIUITOBO3MOYKHO)OT OJTHOMU
dbopMBI 3amKcH Yucia K Ipyrou
19 CpaBHUBaTh ¥ YNOPSIOYMBATH IENbIE 4YHCJA, OOBIKHOBEHHBIE
' U JICCATUYHBIE APOOH, CPAaBHUBATH YHMCIIA OJTHOTO U PAa3HBIX 3HAKOB
BeimonusaTh, coueras  yCTHbIE W THCBMEHHBIC  TPHUEMBI,
13 apudMeTHIeCKre JCHCTBHUS C HATypadbHBIMU U IEIBIMU YHUCIIAMH,
' 0OBIKHOBEHHBIMUUIECSITUIHBIMUAPOOSMHU, TTOJI0KUTETLHBIMUN
OTpUIIATEIBHBIMH YHCIAMU
BoruucnsaTs 3HaYeHUs] YUCIOBBIX BBIPAXKEHUM, BBITOIHATD MPUKHUIKY
14 U OIEHKY pe3yjibTaTa BBIYUCIICHHH, BBITIOJHATH MpeoOpa3oBaHuUs
' YHUCIIOBBIX BBIPAKEHUW Ha OCHOBE CBOMCTB apu(MeTHUeCcKuX
NEeNCTBUM
15 OkpyrisTh 1edble YuClia U JeCATUYHbIE JApoOU, HAXOAWUTH
' HPUOIMKEHUS YUCETT
COOTHOCUTHTOYKYHAKOOPAUHATHONIIPSMOCCOOTBETCTBYIOIITUMEH
1.6 YUCJIOM W HM300pakaTh YWCIa TOYKAMH Ha KOOPJIWHATHOM MPSIMOMH,
HAXOJUTh MOJIYJIb YMCIIa
17 CoOoTHOCUTH TOYKY B HPSAMOYIOJIBHOW  CHCTEME  KOOpPIAWHAT
' C KOOpAMHATAMH 3TOH TOUKH
18 OkpyrisaTh 1edble YWClia U JeCATUYHbIE JApoOU, HAXOAWTH
' NPUOITMKEHUS YHCET
2 UucrnoBbienO yKBEHHBICBBIPAKCHUS
[TonumMate ¥ ynoTpeoisiTh TEPMUHBI, CBSI3aHHBIE C 3AMKUCHIO0 CTEIIEHU
2.1 9Hclia, HAXOAWTh KBAApaT W KyO 4YHWCIA, BBIYUCIATH 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUM, COJEPKAIINX CTETICHU
99 [Tonp30BaTHCS MPU3HAKAME JACIIUMOCTH, PACKIIAIBIBATH HATypaTbHBIC
' yucia Ha MPOCTble MHOKUTEIN
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2.3

[Tonp3oBaThCAMACILITAOOM,COCTABIATHIIPONIOPIIUUMOTHOLIEHUS

2.4

Ucnonw3oBate OykBbI JjIsi OOO3HAUEHHS 4YHCENl TMPU 3aMKUCH
MaTeMaTHUYE€CKUXBBIPAXKEHUN,COCTABISITHOYKBEHHBICBBIPAKCHUS U
dbopMyIbl, HAXOIUTh 3HAYEHHUS OYKBEHHBIX BBIPOKCHUIN

2.5

HaxonuTbHENn3BECTHBINKOMIIOHEHTPABEHCTBA

PenrennerekcToBRIX 3a/1a4

3.1

PeniaTeMHOTrO111arOBBIETEKCTOBBIE3aTaYHAPU(PMETHUECKIMCIIOCOO0M

3.2

Pemats 3a1a4, CBA3AHHBIC C OTHOIICHUCM, IMPOIIOPUHUOHAIIBHOCTHIO
BGJII/I‘{I/IH,HpOI_[eHTaMI/I,peH_IaTBTpI/IOCHOBHBIe3aﬂaI{I/IHaIIpO6I/I u
IMPOICHTHI

3.3

Pemate 3a1a4H, COACPpKAIINC 3aBUCHUMOCTH, CBs3bIBAIOIUC
BCIIMYUHBI. CKOpPOCTb, BpEM:iA, PpPaCCTOAHHUC, NOCHY, KOJIHUYCCTBO,
CTOUMOCTD, IMPOU3BOJAUTCIIBHOCTDL, BPEM:I, 00BeEM pa6OTI)I, HCIIOJIb3YA
apI/I(i)MeTI/I‘{eCKI/IC ﬂGﬁCTBHH, OOCHKY, TIPUKUAKY, II0JIb30BATHCA
CAVMHHUIAMU U3MCPCHUS COOTBCTCTBYIOIINUX BCIIMYNH

3.4

COCTaBJ'I}ITI>6YKB€HHLIGBLIpa}KGHI/ISIHOYCJ'IOBI/II-OC‘IaI[aLII/I

3.5

N3BnexaTeuHdOpMaIuio, IpeACTaBICHHYIOBTA0INIIAX, HAa JIMHEWHOMH,
CTONOYATONM WJIM KPYroBOM JuarpaMMax, HMHTEpIPETUPOBATH
Npe/ICTaBlIeHHbIE JaHHBIC, HUCIOJIb30BaTh JIaHHBIE MPU PEUICHUU
3a/1a4y

3.6

[IpencraBnsate wHOpPMAIMIO C TIOMOIIBIO TaONHI, JIMHEHHOM
U CTOJIOUATOM AHarpamMmm

Harnsarasreomerpus

4.1

[IpuBoAUTH TIPUMEPHI OOBEKTOB OKPYKAIOMIETO MHpA, HMEIONIUX
(dbopMy HM3yUEHHBIX T€OMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX
¢buryp, mpuMepsl paBHBIX U CHMMETPUIHBIX (QUTYD

4.2

N306pakaTbCOMOIBIONUPKYIIS, JIMHEUKH, TPAHCTIOPTUPAHA
HEJIMHOBAHHOW W  KJET4aTOM Oymare H3y4YeHHbIE IUJIOCKUE
reoMeTpudeckue GUryphsl ¥ KOHPUTYpAITUU, CHMMETPUYHBIE (QUTYPBI

4.3

[Tonp30BaTBCS TEOMETPUUECKUMH TOHITHSMU: PaBEHCTBO (uryp,
CHMMETPUS; UCIIOJIb30BATETEPMHUHOJIOTHIO,CBA3aHHYOC CUMMETPHUEN
OCb CHMMETPHUH, LIEHTP CUMMETPUH

4.4

Haxonuth BENMYUHBI YIII0B U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHUPA,
CTPOUTH YIJIbI 33JaHHOW BEJIWYWHBI, IOJb30BATbCA MPHU PEIICHUU
3a7a4 TPAJAyCHOM MEpPOM YTJIOB, pACIIO3HABATH HA YEPTE)KAX OCTPHIH,
MPSIMOM, pa3BEPHYTHIN U TYIIOM YIJIbI
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4.5

Beluncnare  OOuMHY — JOMaHOM, NEPUMETP  MHOTOYTOJIBHUKA,
NOJIb30BAaThCSl €AVMHULAMH HW3MEPEHUs JUIMHBI, BbIpaXkaTb OJIHH
€MHULIBI U3MEPEHUS JUIMHBI Yepe3 APyrue

4.6

Haxonute,ucnonb3ysadepTexKHbBIENHCTPYMEHTHI, PACCTOSIHUS :MEXKTY
JNBYMSITOYKaMU,0TTOUKUAOIIPSIMON, JUIMHYITY THHAKBAIPATHOUCETKE

4.7

Boeruucnars mioniaas GuUryp, COCTaBICHHBIX W3 MPSIMOYTOJbHUKOB,
UCIIOJIb30BaTh pa30MEHUE Ha MPSAMOYTOJIbHUKU, HA paBHbIE (QUTYPHI,
JOCTpauBaHuE JI0 MPSAMOYTOJIbHUKA, TMOJb30BATHCS OCHOBHBIMU
€AVMHUIIAMU HW3MEpPEHUs TUIONIaJM, BBIpAXaTh OJHHU E€AUHUIIBI
U3MEpEHHUs IIJIOLIAIN Yepe3 Ipyrue

4.8

Pacrio3HaBaTh Ha MOAENAX W H300pPAKEHUSX MUpPaMUAY, KOHYC,
WIMHJIP, WCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpILHMHA, pedpo, TpaHb,
OCHOBaHHE, pa3BepTKa

4.9

N3o0paxaTbHaKIETYATONOyMarenpsiMoyroibHbIMIapaIeIeTUIIe]]

4.10

Bbruucasate  00beM  MPSAMOYroJIBHOTO — Mapajjenenunena, Kyoa,
M0JIb30BAThCSl OCHOBHBIMU €JMHUIIAMU U3MEpPEHHUs 00beMa

411

Pemate HecHoXXHEIE 3ala4yi Ha HaXO0XKIACHHUC TCOMCTPHUUYCCKUX
BCIIMYMH B ITPAKTUYICCKUX CUTYallUAX

IIpoBepsieMbied1eMeHTHICOIEPKAHUS

Kon [IpoBepAeMBIINIEMEHTCOAEPKAHUS
1 Harypanbabieuncia
Apudmernyeckrue NEHCTBUS ¢ MHOTO3HAYHBIMU HATypaJIbHBIMH YHCIAMHU.
11 UucnoBble BBIpaXEHUs, TOPSAIOK JEWCTBHM, HCIOJIb30BAaHUE CKOOOK.
' Hcnonp3oBaHue Mpu BBIYUCICHUSX NEPEMECTUTEIBHOIO U COYETATEIBbHOTO
CBOMCTBCIIOXKEHHS 1 YMHOKEHUS, PACTIPE/IEITUTEIBHOTO CBOMCTBA YMHOKECHHUS
1.2 OkpyriieHueHATYpaIbHBIXYHCENT
13 JlenuTenMuKpaTHBICYHCIIa, HANOOJIBITMHOO U IeTU TeIbMHAMMEHBII e
' oO1mree kpaTHoe. [lenmMMoCTh CyMMBI U IPOU3BEICHUS
1.4 JlenennecocratkoM
2 Hpobu
51 OOBIKHOBEHHASIPOOB,0CHOBHOECBONCTBOAPOOH,COKpAIIIEHUEIPOOEH.
' CpaBHeHuUE U ynopsiiounBaHue apooeit
99 Pemrenrie 3aj1au Ha HaXOXK/IEHUE YACTHU OT LEJIOTO U LEJIOTO0 IO €ro

yacTu./lpoOHOE YiCiI0 Kak pe3yibTatr JeIeHus
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[IpencraBnenue aecsITUYHOM JpoOM B BHIE OOBIKHOBEHHOW JIpoOH

2.3
Y BO3MOXKHOCTbh MPEJICTABICHUSI OOBIKHOBEHHOU IpOOU B BUJIEC NECATUYHOM
Jlecatuunble ApoOUM W MeTpuueckas cucrema wmep. Apudmeruyeckue
2.4 | AeWCTBUSI M YHCJIOBBIE BBIPAKEHHUS C OOBIKHOBEHHBIMU U JE€CATHUYHBIMU
Ipo0sSIMHU
o5 OtHouenue. JlenenneB1aHHOMOTHOILIEHH . MaciTad, mponopuus.
' IIprMmeHenue mponopuui Npy peLIeHUN 3a1a4
[TonsiTuenpoueHTa. BerauciaeHuenporeHTa0 TBeIN YN HBIM BEJIMY MHBI
2.6 oeenpoIeHTY. BripakeHUETPOIIeHTOBAECATUUHBIMUIPOOsiMU. PerieHue
3a/1a4 Ha MPOIEHTHI. BbIpakeHre OTHOIICHUS BEJIMUUH B MPOIICHTAaX
3 [TonoxuTenbHbIEUOTPUIIATEN bHBIC Y CIIA
[lonoxuTenbHble U oTpUILIaTeNbHbIE yKcia. llensie yrcna. Moaynp yucina,
3.1 | reomerpuueckassmHTeprpeTanusIMoaysiuucia. lizobpaxenuedncen Ha
KOOpAMHATHOU mpsiMoii. UncnoBbie mpoMexkyTKu. CpaBHEHUE YHCEI
3.2 ApudmMeTrueckue JACHUCTBUS C TOJOXHUTECIbHBIMA UM OTPUIIATEILHBIMU
' YHUCITAMH
[IpsMoyronibHass cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTsl
3.3 | roukuHarockocT,abcuuccanopannara.llocrpoenuerouexkuduryp Ha
KOOPJIMHATHOM MJIOCKOCTH
4 ByKBEHHBIEBBIPAXKEHUS
[TpuMeHEeHNEO yKBIJIA3aTICUMATEMATUUECKUXBBIPAKCHUN U TIPEIOKCHHM.
41 CaolicTBa apuMEeTHICCKUX JIEVUCTBUM. bykBeHHBIE
' BBIPAXKEHUSNUNCIOBBIEIIOACTAHOBKU. byKBEeHHbIEpABEHCTBA, HAX0KICHUE
HEU3BECTHOI'O KOMIIOHEHTA
49 ®opmyibl,HOpMYITHI IEPUMETPA UILTOIIATUTIPSIMOYTOIBHIKA, KBAAPATa,
' o0beMa napaiesienumneaa u Kyoa
5 PemenneTekcTOBBIX 3a1a4
5.1 PemenuerexkcToBbIx3aga4apuMeTHIECKIM CIIOCOO0OM
59 Pemiennie nornveckux 3amad. Pemenue 3aiay nepedbopoM BceX BO3MOKHBIX
' BapUAHTOB
Pemienne 3amau, conepamux 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIUYMHBL:
CKOpPOCTb,  BpEMS, pacCTOSIHUE, [I€Ha, KOJIMYECTBO, CTOMMOCT,
5.3 MIPOU3BOIUTENLHOCTb,BPEMS,00beMpad0Thl. EqUHUIIBIN3MEPEHUSI :MACCHI,

CTOUMOCTH, PACCTOAHHA, BPCMCHHU, CKOPOCTH. CBs3b MCXKAYy CIANMHHLAMHU
HU3MCPCHHUA K&)I(I[Oﬁ BCJINYHNHBI
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Pemenue 3aa4, CBsA3aHHbIX C OTHOILICHHUCM, JIIPOIIOPIHHOHAIBHOCTBIO

54
BEJIMYMH, MMPOIICHTAMH, PEIIICHUE OCHOBHBIX 33724 Ha JPOOHU U TPOICHTHI
55 OneHKaunpuKuaKa,OKpyriieHuepe3ynbTaTa. CocTaBieHUEO yKBEHHBIX
' BBIPKEHHH 110 YCIIOBHIO 3a/1a4H.
56 [IpencraBnenneaHHBIXCTIOMOIIbIOTA0 M AUATpaMM. CToTO9aThIe
' auarpaMMbl. UTeHHEe KPYyroBbIX JUArpaMM
6 Harnsannasreomerpus
6.1 Touka, mpsiMas, OTpPe30K, JIyd, YroJ, JIOMaHas, MHOTOYTOJbHUK,
YETHIPEXYTOJIBHUK, TPEYTOJIBHHUK, OKPYKHOCTH, KPYT
6.2 B3aumHoepaconokeHne By XIPSIMBIXHATUIOCKOCTH, TapalICTbHBICTIPSMEIE,
' NEPIICHIUK YIS PHBIC TTPSMBbIC
6.3 N3mepeHnepaccTosTHUN :MEK Ty IBYMITOYKAMH,0TTOUYKHIOTIPSIMOM, JITTHHA
' MapIpyTa Ha KBaJpaTHOH CETKe
6.4 | MI3MepeHnennocTpoCHHEYTI0BCTIOMOIIBIOTPAHCTIOPTHPA
6.5 BuIBITPpEe YT OJBbHUKOB:0CTPOYTOJIBHBIN, IPSIMOYTOJIbHBIHN, TYITOYTOJIHBIH,
paBHOOEIPEHHBIN, PABHOCTOPOHHUHN
6.6 YetbipexyroiabHuk. [ I[psMOyroibHUK,KBaAPAT:UCIIOTH30BAHUECBONCTB
' CTOPOH, YTJIOB, AUaroHaie
N3o6pakennereomeTpuueckuxGurypHaHeInHOBaHHOHOyMare C
6.7 |ucCroNb30BaHWEM  LHMPKYJsS, JUHEHKH, YrOJbHUKA,  TPAHCIIOPTHUPA.
[TocTpoenus Ha kieTdaToi Oymare
6.8 | [lepumMeTpMHOTOYTOJIbHHKA
[lonsitue  mmomanu  GUTYpel, EAUHUIBI ~ U3MEPEHUS  IUIOMIAIH.
6.9 |IIpubmmkeHHOE M3MEpPEHHE TUIONaa (UTYp, B TOM YHCIIC Ha KBaJpaTHOU
CeTKe
6.10 | [IpubnuxeHHOCH3MEPEHUEITMHBIOKPY>KHOCTH,IIOMIAIUKPYTa
6.11 Cummerpusi:  1eHTpalpHasi, oceBas u 3epkanbHas.  [loctpoenue
' CUMMETPHUYHBIX (PUTYD
Harnsnneie MpeICTaBICHUS 0 IPOCTPAHCTBEHHBIX burypax:
napajieNienunen1, Ky, mpusma, nupamua, KOHyC, IUIUHAP, map u chepa.
6.12 N3o0paxkenne  mpocTpaHCTBeHHBIX  ¢Guryp.  [lpumepsr  pa3BepTok
' MHOTOTPaHHUKOB,  UWIWMHApa U  KoHyca. Co3gmaHue — Mojelnei
IPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MPOBOJIOKH, TUIACTUIMHA U JIPYTUX
MaTepuaoB)
6.13 [TonsiTueoObeMa,enMHUIBI H3MepeHHnsi00beMa. O0BEMIIPAMOYTOJILHOTO

napasuienenuneaa, kyoa
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7 KIIACC
IIpoBepsieMbIeTPe0OBAHUAKPE3YJILTATAM OCBOCHHMSI OCHOBHOM 00pa30BaTeIbHOM
NMporpaMMmblI
Kon [IpoBepsiemMble IpeAMETHBIE PE3YIIBTATHI OCBOCHHSI OCHOBHOMN
MIPOBEPSIEMOTO 00pa3zoBaTeILHONTTPOTPAMMBIOCHOBHOT000111€T000pa30BaHuUs
pe3ynbTaTa
1 HucnanuBeIYUCICHUS
11 BoinmonuATh, coueras  yCTHbIE UM NHCbMEHHBIE  IPUEMBI,
' apupMeTHiecKue AeCTBUS C pallMOHAIbHBIMU YUCIaMU
HaxonuTe  3HayeHWs  YUCJOBBIX  BBIPAKEHUW,  MPUMEHSATH
1.2 Pa3zHo00pa3HBIECIIOCOOBIMITPUEMbIBEIYMCIICHUSI3HAYECHU I APOOHBIX
BBIPKEHU U, COIepkKaINX OOBIKHOBEHHBIE U ACCATUYHbBIE APOOH
[lepexoauTs OT oOXHOM (GOpPMBI 3alMUCH 4YHCENl K Jpyrou
13 (mpeoOpa3oBbIBaTh  JACCATHUYHYIO  JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYI, B 4YacCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOH)
1.4 CpaBHUBaTbUYNOPSAI0YMBAThPALIMOHAIBHBIC Y CIIA
1.5 Okpyrasarbuuciia
BbINONHATh MPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYMCIEHUM, OLIEHKY
1.6 3HAYCHUWYMCIIOBBIXBBIPAKECHUN. BBINOIHATHAEUCTBUACO CTEIEHIMHU C
HATypaJIbHBIMU MOKA3aTEISIMU
17 [IpuMeHATh NpU3HAKH JACIUMOCTH, PA3JI0KEHHE HAa MHOXKUTEIH
' HATYpaJIbHBIX YHCEI
PemaTpnpakTHKO-OpHEHTHPOBAHHBIE3a AU ,CBA3AHHBIEC
OTHOILIIEHUEM BEJINYMH, IPONOPLMOHAIBHOCTBIO BEJIMYHH,
1.8 IPOLEHTAaMU, MUHTEPIPETUPOBATEPE3YJIBTATHIPEIICHUSI3a4 C YUETOM
OFpaHUYEHHN, CBSI3aHHBIX CO CBOMCTBAMH pPaccMaTpHBAEMBIX
O00BEKTOB
2 AnreOpanyuecKueBbIPAKEHUS
51 Hcnonp3oBaTh anreOpanveckyrd TEPMHHOJIOTHIO U CHMBOJHKY,
' IPUMEHSTH €€ B MPOIIECCEe OCBOCHUS y4eOHOro MaTepuasa
59 Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUM TIpU  3aJaHHBIX
' 3HAYEHUAX NEPEMEHHBIX
93 BeinmonHATE 1peoOpa3oBaHus LEJIOr0 BBIPAXKEHHUS B MHOTOWIEH

MPUBEJICHUEM TIOJIO0OHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK
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BrINONHATHYMHOKEHUEOTHOUJICHAHAMHOT O4JIECHUMHOT OWJIEHA Ha
2.4 MHOTOYJIEH, MNPUMEHATH (OpPMYJBl KBajJpara CyMMbl M KBaJpara
pa3HoOCTH
OcyliecTBAAThPA3T0KEHUEMHOTOUIEHOBHAMHOKHUTEIUCITOMOILBIO
2.5 BBIHECEHUA3aCKOOKMOOIIErOMHOXKHUTEIIS, TPYIIUPOBKHUCIATAEMBIX,
npuMeHeHus1 GOpPMYJT COKPAILIEHHOTO YMHOKECHUS
26 [TpumensTh mpeoOpa3oBaHrss MHOTOWICHOBJISI PEIICHUS PA3TUIHBIX
' 3a71a4 U3 MAaTeMaTUKHU, CMEXXHBIX MPEIMETOB, U3 PEAIbHOW MPAKTUKH
57 Hcnonb30BaThCBONCTBACTENIEHEWCHATYPATbHBIMUIIOKA3ATEIISIMU J1JIS
' npeoOpa3oBaHus BhIPAKCHUM
3 YpaBHEHHUSIMHEPABEHCTBA
Pemare nuMHENHBIE ypaBHEHMS C OJHOM IEPEMEHHOM, NPUMEHSA
3.1 MpaBWiIa Mepexo/ia OT UCXOJAHOTO YPaBHEHUSI K PABHOCUIIBHOMY €MY.
[TpoBepsTh, ABISETCS JIU YUCIO KOPHEM YpABHEHUS
3.2 [Ipumensatp rpaduyueckue METOAbI TIPU PEIICHUH JIUHEHWHBIX
' YPaBHEHUW U UX CUCTEM
33 [TonOupaTenpuMepbIIapUHUCEe, ABISIOMUXCAPEIICHUEMITMHEHHOTO
' YPaBHEHUS C IBYMS IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM TIOCKOCTU TpauK JTUHEHHOTO YpaBHEHUS
34 C JABYMS TEPEMEHHBIMU; MOJIb3YACh rpaduKOM, MIPUBOJAUTH MPUMEPHI
peluieHns ypaBHEHUS
35 PemarbcucTeMBIABY XJIMHEMHBIXY PABHEHU N CIBYMSTIEPEMEHHBIMH, B
' TOM 4YHCIIE TpadUIeCKu
CocTaBisTh U pelIaTh JUHEHHOE YPABHEHUE WM CUCTEMYJIUHEMHBIX
3.6 YPAaBHEHUH IO YCIOBHUIO 3aJa4d, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4M MOJyYEHHbIN PE3yJIbTaT
4 Koopnunatemrpaduku. QyHKIuu
N300paxkath Ha KOOPIWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIWE
4.1 3aJJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alUCHIBATH
YHUCJIOBBIE MPOMEKYTKH Ha alnreOpanyecKoM si3bIKe
49 OTMeuaTh B KOOPAMHATHOM IUJIOCKOCTH TOYKH MO 3aJlaHHBIM
' KOOpAWHATAM
43 CrpoutbrpadukunnHeHbixpyHkiui. CtpoutbrpadpukyHkuuu y = x|

117



deaepanpHaspadbodasmporpammaMaremaTrka. S—9xnacchl(0a30BbIYPOBEHD )

4.4

OnuchiBaTh C MOMOIIBIO (DYHKIUNA W3BECTHBIC 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, PACCTOSIHUE, IIEHY, KOJIHYECTBO,
CTOMMOCTbH, TPOU3BOAUTEILHOCTD, BpeMsi, 00beM padOThI

4.5

HaxonuTe3HaueHne yHKIIMUIIO3HAYEHUIOEEapTyMEHTa

4.6

[lonumate rpaduueckuii crmoco0 MpeacTaBiIeHUS W aHalu3a
UH(pOpPMAaLINK,U3BIEKATBUMHTEPIIPETUPOBATHHH(POPMALIION3
rpaduKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEN

BepOHTHOCTBI/ICTaTI/ICTI/IKa

5.1

YurarbHHPOPMAIIHIO, TPE/ICTABICHHYIOBTA0IUIaX, HATUarpaMMaXx,
NPEJICTaBIATh JaHHbIC B BUIAE TaOJMUIl, CTPOUTH JHArPAMMBI
(cTronbukoBbIe (CTON0YATHIE) U KPYTOBBIC) [0 MacCHUBaM 3HAYCHUN

5.2

OnuceIBaTh M HHTCPIPCTUPOBATL PCAJIBHBIC YHCJIOBBIC HTAaHHBIC,
MpCaACTaBJICHHLIC B Ta6JII/IIIaX, Ha JuarpaMmax, I‘pa(i)I/IKaX

5.3

Wcnonb3oBaTh  JJIS  OMUCAaHUSA  JAHHBIX  CTATUCTUYECKHE
XapaKTEPUCTUKU: CpellHee apu(pMeTH4ecKoe, MeIuaHa, HauboJbliee
U HauMEHbIIIee 3HaYeHUs, pa3Max

5.4

I/IMGTBHpG,IICTaBJIGHI/IeOCJIy‘IaﬁHOﬁI/I3MeH‘{I/IBOCTI/IHaHpI/IMeanHGH,
(1)I/I3I/I‘-I€CKI/IX BCIIMYHWH, AaHTPOIIOMCTPHUYCCKHUX  HOAdHHBIX, HMCTb
MpeaACTaBJICHHUC O CTaTUCTUYECKOM YCTOﬁqHBOCTH

I'eomeTpus

6.1

PacnioznaBaTh M3ydeHHBIE T€OMETpPHUECKUE (PUTYPBI, OMPEEsITh UX
B3aMMHOE pAaCIOJIOKEHHE, H300pakaTh TeOMETpUYecKue QGUryphl,
BBINIOJIHSThYEPTEKUIIOYCIIOBHIO3aAauH. I3MepSIThIMHE HHBIEN yTIIOBBI
eBeJIMYMHbI. Pelarb3a1auHaBbIYMCIICHUEIJIMHOTPE3KOB U BEJIMUUH
yIJI0B

6.2

Henatb rpyOyIo OIEHKY JTUHEHHBIX HYTJIOBBIX BEIHYHUH MPEIMETOBB
peaNbHON JKH3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuuarh
pa3Mephl 3TUX OOBEKTOB IO TOPSAIKY BETUINHBI

6.3

CTpoUThYEPTEIKUKICOMETPUIECKUM3ajauaM

6.4

[Tonp30BaTbCANPU3HAKAMUPABEHCTBATPEYT OJIBHUKOB, UCTIOJIB30BATh
IPU3HAKUHCBOMCTBAPABHOOCIPEHHBIXTPEYTOJILHUKOBI PUPEIICHUN
3a1a4

6.5

HpOBOI[I/ITI) JOTN4YCCKHEC PaACCYKACHUA C HCIIOJIB30BaHHUCM
ICOMCTPHUUICCKHUX TCOPEM

6.6

[Tonp3oBathCs MpU3HAKaMHU paBeHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIWAHBI, MPOBEICHHON K THUIIOTCHY3€
MPSIMOYTOJIBHOT'O TPEYTOJIbHHUKA, B PEIICHUH T€OMETPUUYECKUX 3a/1a4
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6.7

OnpenensaTe napauieaIbHOCTh MPSAMBIX C ITOMOIIBIO YTJIOB, KOTOpPBIE
obpasyercHuMuceKyas. OnpeneasTbnapaiieIbHOCTBIPIMBIXCIIOMO
L[bIOPABEHCTBAPACCTOAHUNOTTOYEKOJHOUIIPAMOUIOTOYEK Ipyrou
IIPAMOU

6.8

Pemarp3anaunnakierdyatoibymare

6.9

HpOBOI[I/ITB BBIYHCJIICHHUA MW HaXOAUTh 4YHUCIOBBIE U 6y1(B€HHBI€
3HAUYCHHUA YIJIOB B TCOMETPHYCCKHX 3aaadax C HCIIOJIb30BAHHUEM
CYMMBI YIJIOB TPCYIOJbHUKOB U MHOT'OYTI'OJIbHHUKOB, CBOMCTB YTJ0B,
O6p330BaHHBIX npu MnepeCCYCHUU [BYX IMAPAJUICIIBHBIX IMIPAMBIX
ceKyLueﬁ. Pematn MPAKTUYCCKUC 3a/1a4Y1 Hd HAXOKICHUC YTJIOB

6.10

Brnanerp TNOHATMEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh
ONpeaeIITHONCCEKTPUCYYTIIauCePEAMHHBIUTIEPIIEHANKYISIPK OTPE3KY
KaK TEOMETPUUECKUE MECTA TOUEK

6.11

(DOpMyJ'II/IpOBaTBOHpe}lGJIGHI/ISIOpr}I(HOCTHHprFa,XOpIIBI U AuaMeTpa
OKPYKHOCTH, ITOJIB30BATHCA HX CBOMCTBAMU. YMETh IMPUMCHATL OTHU
CBOMCTBA IMpru pCIICHUU 3aaa4

6.12

BJ'IaIIGTI) MOHSITUEM OIIMCAHHOM OKOJIO TPCYTOJIBHUKA OKPYXHOCTH,
YMCTb HAXOAHUThL €C LICHTP. ITonp30BaThCs Q)aKTaMI/I O TOM, 4YTO
6I/ICCGKTpI/ICLIerIOBTpe}IFOJILHI/IKal'IepCCeKaIOTCHBO,HHOfITOQKG,H 0
TOM, YTO CCPCAMHHBLIC IMCPIICHIUKYIIAPBI K CTOPOHAM TPCYTOJIbHHKA
IMCPCCCKAOTCA B O,HHOﬁ TOYKC

6.13

Bnagers mnoHsAITHEM KacaTeIbHOM K OKPYKHOCTH, MOJIb30BaThCA
TEOPEMOM O TIEPIEHIUKYJIAPHOCTH KacaTeJlbHOM U  paauyca,
MIPOBEAEHHOTO K TOUKE KaCaHUs

6.14

[Tonp30BaTbCsl MPOCTEHMIIMMHU TIE€OMETPUUYECKUMU HEPABEHCTBAMM,
IIOHUMAaTh UX MMPAKTHUYECKUN CMBICI

6.15

[IpoBOIUTHOCHOBHBIETEOMETPUYECKUETIOCTPOCHUSCTIOMOIIIBIO
LUAPKYJIS U TUHEUKH

IIpoBepsieMmbledIeMeHTBICOAEePKAHNUS

Kon [IpoBepsIEMBINAIEMEHTCOIEPKAHNS
1 YHucianBbIYUCIECHUS
JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO]] OT OAHON (POpPMBI 3amucu
11 npobeit k apyroul. IloHsTHE palMOHAIBHOTO YHCIA, 3aMHCh, CPABHEHHUE,

YHOPpAAOYHNBAHUC pallMOHAJIBHBIX YHUCCII
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Apudmernyeckue NeHCTBUAC pallMOHAIbHBIMUYKCIaMU. Perienue 3a1a4 us3

1.2
peanbHOM MPaKTUKK HA YacTH, Ha IpoOu
13 CrenenbcHaTypalbHBIMIIOKA3aTEIEM :OIpEeIeTICHHE, Pe0Opa30OBaHNe
' BBIPXKCHUN HAa OCHOBE OMpPEACIICHUS, 3aITUCh OOJIBIINX YUCET
14 [Ipo1ieHTHI, 3aMKCh MPOLIEHTOB B BUJIE poOU U IpoOH B BUJIE
' po1eHTOB. TpHOCHOBHBIE3a1auNHAIIPOIICHTHI, PEIlICHUE3aJaun3peaIbHOUTIpa
KTUKHU
15 [IpuMeHeHne TPU3HAKOB JICIMMOCTH, pa3jOXKEHHWE Ha MHOXHUTEIU
' HATypaJIbHBIX YUCE
16 PeanbHble  3aBUcMMOCTH, B TOM 4HCJIEe TmpsMas W oOpaTHas
' MPOTOPIMOHATIBHOCTH
2 AnrebpanuecKUeBhIPAKEHUS
51 [TepeMenHbBIC, uNCTIOBOC3HAUCHUEBBIPAKEHUSICTIEPEMEHHOM. [lonycTHMBIE
' 3HAYCHUS TIEPEMEHHBIX
59 [IpencraBneHne3aBUCUMOCTH  MEXKIyBEIUYMHAMUA  BBHICHOPMYIIBIL.
' Berauciienus mo gpopmyinam
53 [IpeoOpa3oBanrie  OYKBEHHBIX  BBIPAXKECHHM, TOXIECTBEHHO  paBHBIC
' BBIPAKECHUS
2.4 CBoICTBAaCTENIEHUCHATYPAIBHBIMIIOKA3aTEIIEM
95 OnHownteHbIMMHOTOWIEHBL. CTeneHbMHOrowieHa. ClioKeHue, BBIYUTaHUE,
' YMHOXEHUE MHOIOYJIEHOB
@opMyJibl  COKpPAlIEHHOTO YMHOXKEHHMS: KBaJpaT CyMMbl H KBajpar
2.6 | pazaoctu.DopMyapazHOCTHKBAAPATOB. Pa3ioKeHHEMHOTOWICHOBHA
MHOXUTEIN
3 YpaBHeHus
31 VYpaBHeHUE, KOPEHbYPABHEHHUSI, IPABUIIANIPE0Opa30BaHUSYPABHEHUSA,
PaBHOCHJIBHOCTh YPaBHEHUM
3 JInHeliHOeypaBHEHNECOTHOUTIEPEMEHHOM, YU CIIOKOPHEMIIMHEUHOT O
' YPAaBHEHUS, PEUICHUE JIMHENHBIX YPAaBHCHUN
33 CocraBiieHre ypaBHEHUH 10 YCIOBUIO 3a/1aul. PerieHue TeKCTOBBIX 3a/1a4c
' TIOMOIIIbIO YPaBHCHHMA
3.4 | JlunelitnoeypaBHEHHECABYMSTICPEMEHHBIMUUETOTPA(UK
Cucrema IByX JMHEWHBIX YPAaBHEHHUU C JBYMsl NEPEMEHHBIMHU. Pemienue
3.5 CUCTEMYPaBHEHUNCIIOCOOOMMOICTAaHOBKHU. [ [puMepbIpeieHUITEKCTOBBIX

3a7a4 C MMOMOIIBIO CUCTEM YPABHEHUU
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4 Koopnunatemrpapuku. OyHKIUHU
41 | KoopauHaTaTOUYKHMHANPAMOU
4.9 HucnosblennpoMexyTKU. PaccTossHueMeXK 1y AByMsI TOUKaMU KOOPAUHATHOU
' IPSIMOA
43 [IpsimoyrosnbHas cucrema koopaunat, ocu Ox u Oy. AOGcuucca U opJiuHaTa
' TOYKHM Ha KOOPAMHATHOM MJIOCKOCTH
44 [Tpumepsl rpadukoB, 3aaHHBIX (opMyaaMu. YTeHue rpaduKoB peanbHbIX
' 3aBUCUMOCTEH
45 | Iouaruepyuxkuuu.l' padpuxdynkunn.CBoiicTBaQyHKIIHI
4.6 | Jluneitnaspyukius,eerpaduk.l paduxkdyakunny=|X|
47 I'paduueckoe perieHne JTUHEHHBIX YpaBHEHUHW M CHUCTEM JIMHEHHBIX
' ypaBHEHHUI
) BeposiTHocThHCTaTHCTHKA
[IpencraBienneaHHBIXBBUAETAOIULL, TUATPAMM, 'PAPUKOB.3aTIOTHEHUE
Ta0JIUILL, YTEHUEUTIOCTPOCHUEAUAr paMM (CTOIOMKOBBIX(CTOJIOYATHIX ) U
5.1 |kpyroBbix). Urtenwe rpaduKoB peanbHBIX THpoleccoB. l3pneueHue
uHbOpMaIMK U3 JMarpaMM W TaOJIMIl, WCTOJIb30BaHUE M WHTEpIpeTaIus
TAHHBIX
OnucaTtenbHas CTaTHCTHKA: CpelHee apudMeTnuyeckoe, MeauaHa, pasmax,
5.2 | HauOosblIeeMHANMEHbBIIIEE3HAYCHUTHA00paYNCIOBBIX TaHHBIX. [ [puMephl
CIy4allHOM M3MEHYHUBOCTH
CnyvaitHpIDKCTIepUMEHT(OMBIT)UCTydaitHOecoObITHE. BEpOSITHOCTEUIACTOT
53 a.PonbManoBepOSATHBIXUIPAKTHUYECKUIOCTOBEPHBIXCOOBITUI B MPUPOJIE U B
' obmecTBe. MoHeTa M UTpaibHasi KOCTh B TECOPUHU BEPOSTHOCTEH
I'pad, Bepmuna, pedbpo. Crenenp BepmnHbl. Yucno pedep u cymmapHas
54 crenenbBepinH. [ IpencraBienueocssiznocturpada. llenuumukner.Ilytn - B
' rpadgax. O6xox rtpada (vimepoB  myTh). IIpencraBmenue 00
OpUEHTHPOBAHHOM Tpade. Pelrenne 3a1a4 ¢ nomolpo rpados
6 I'eomeTtpus
Hauaneapienonarusreomerpun. Touka,npsimMasi, 0Tpe30K,1yd. Y ro. Busl
6.1 yriioB. BeptukaneHble u cMmexHble yribel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapannensHoCTh U NepHeHANKYISIPHOCTD IPSIMBIX
6.2 CumMmetpuunble (Qurypbl. OCHOBHBIE CBOHMCTBA OCEBOM CHUMMETpPHH.

[Iprmepsl CUMMETPHUU B OKPYKAIOLIEM MHUPE
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OCHOBHBIENIOCTPOEHUACTIOMOII IO PK YA UIIMHEUKHU. TpEyTrONbHUK.

6.3
BricoTa, Mmennana, OuccekTpuca, X CBOMCTBa
6.4 PaBHOOenpeHHBId ¥  PaBHOCTOPOHHUN  TpeyrojbHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBoiicTBa M TMpPU3HAKK PAaBHOOENPEHHOro TpeyroibHuka. [Ipu3Haku
' paBEeHCTBA TPEYTOJIBHUKOB
6.6 CoiicTBa M TOpHU3HAKW MapaienbHbIX  OpsiMbix. Cymma  yrios
' TpeyrojibHUKa. BHENIHME yIIibl TpeYrojJbHUKa
[IpsimoyrosibHbIM  TpeyroibHUK. CBOHCTBO MeAHMAaHbl MPSIMOYTOIBHOTO
67 |TPeyrombHrika, MpOBEIEHHOM K runoTeHyse. llpu3Haku paBeHCTBa
' OPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTrOIbHBIN TPEYrONbHUK C YIJIIOMB
30°
HepaBeHcTBaBreoMeTpumn:HepaBEeHCTBOTPEYTOJIbHUKA, HEPABEHCTBOO JJIMHE
6.8 | nmomaHoli, TeopemMa O OOJIBIIEM yrjie M OOJBIICH CTOPOHE TPEYrOJIbHHKA.
[lepnienaukynsp U HaKJIOHHAS
6.9 I'eomerpuyeckoe wmecTto TOYeK. buccexkrtpuca yria u  CepeJUHHBIN
' NEPIEHINUKYJISIP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
OKpyXHOCTb M KpyI, XOpJa M JuaMeTp, HUX CBOMCTBa. B3amMmHoe
6.10 | pacnonoxxeHneokpyxHocTuuInpsamoi.KacarenpHasucekymnias K
OKPYXHOCTH
6.11 OKpyKHOCTb,BIINCAHHASIBYT0J1. BIMCaHHAsMONTMCAHHASOKPYKHOCTH

TPEyroJbHUKa

122




deaepanpHaspadbodasmporpammaMaremaTrka. S—9xnacchl(0a30BbIYPOBEHD )

8 KUIIACC
IIpoBepsieMbIeTPe0OBAHUAKPE3YJILTATAM OCBOCHHMSI OCHOBHOM 00pa30BaTeIbHOM
NMporpaMMmblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHONTTPOTPAMMBIOCHOBHOT000111€T000pa30BaHuUs
pe3ynbTaTa
1 HucnanuBeIYUCICHUS
Ucnonw3oBaTh  HavalibHbIE  NPEACTABICHUS O  MHOXECTBE
11 NEeWCTBUTENILHBIX YUCEN JIJIi CPAaBHEHHUS, OKPYTJICHUS! U BBIUUCIICHUM,
' u300paxaTh JACHCTBUTENIBHBIC YHCIA TOYKAMH HAa KOOPJIWHATHOU
IIPSIMOU
[IpumensTs TOHATHE apUPMETHUYECKOTO KBaJpaTHOTO  KOPHS,
12 HaxXOJIUTh KBAJApPATHBIC KOPHH, HCIOIB3YS NPH HEOOXOIUMOCTU
' KaJIbKYJISITOP,BBITIOTHATHIIPE00Pa30BaHU BBIPAKEHU N, COEPIKAIIIIX
KBaJIpaTHBIC KOPHH, UCTIOJIBb3YsI CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3amucu OOJBIIMX W MaJbIX YHCEI C TIOMOIIBIO
' JECATUYHBIX Ipo0eit u creneneit yucna 10
2 AnrebpanyecKUeBbIPAKEHUS
[IpuMeHATh MOHATHE CTENEHW C LEJBIM IOKa3aTEJIEM, BBIOJIHATH
2.1 npeoOpa3oBaHusl BBIPAKEHUN, COAEPNKAUIUX CTENEHU C IEIbIM
noKa3aTejieM
BeImonHATE  TOXKAECTBEHHBIE  MPeoOpa3oBaHUA  pallMOHATbHBIX
2.2 BBIPAXKEHUMHAOCHOBEIPABWIIICHCTBUITHAIMHOT OUJICHAMHUH
anreOpanyecKuMu Ipo0sSIMu
2.3 PackiiapiBaTbKBaIpAaTHRINTPEX WICHHAMHOXKUTEIN
24 [TpumensThIIpe0Opa30BaHUSIBBIPAKECHUNIIISIPEIICHUSIPAZTUIHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MPAKTUKU
3 YpaBHEHUSIMHEPABEHCTBA
Pemiate nuHelHble, KBaJApaTHbIE YpPaBHEHUS U pPallMOHAIbHBIC
3.1 YpaBHEHUSI, CBOASIIUECS K HUM, CUCTEMbI JIByX YPaBHEHUI C JBYMs
epEeMEHHBIMU
[IpoBOaHUTE NPOCTEHMIINE HWCCIENOBAHUS YPABHEHUHM U CHUCTEM
3.9 ypaBHEHUW, B TOM 4YHCIE€ C TMPUMEHEHUEM rpaduueckux

npeAcTaBieHUN (yCTaHABIMBATh, UMEET JIM YPABHEHUE WM CUCTEMA
ypaBHEHUN pEUICHUs, €CJIM UMEET, TO CKOJIBKO, U MPOYEE)
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[lepexoauTs OT CIOBECHOM (OPMYIMPOBKM 3aJaud K €€
anredpandyecKoNMOIEIUCIIOMOIIbIOCOCTABICHUSYPABHEHUS

3.3
WIMCUCTEMBlYPaBHEHUMN, MHTEPIIPE TUPOBATEBCOOTBETCTBUU c
KOHTEKCTOM 3aJ1auy MOJTyYEHHBIA pe3yabTat
[IpuMeHATHLCBOMCTBAYNCIOBBIXHEPABEHCTBIJIACPABHEHH S, OLICHKH,
34 peuaTh JUHEUHBICHEPABEHCTBACOAHOW IEPEMEHHOW U UXCHUCTEMBI,
' naBaTh  rpaUYecKyl0  WUIIOCTPAIlMI0O  MHOXKECTBA  PEIICHH
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIIUU
[Tonumate U uCMONB30BaTh (YHKIIMOHATBHBIC TOHATUS W SI3BIK
41 (TepMHHBI, CHUMBOJIMYECKHE OOO3HAUCHMS), OMPENENATh 3HAUYCHUE
' GYHKIMM 110 3HAYEHUIO apryMEHTa, ONpeJessaTh CBONCTBA (DYHKIUU
1o ee rpaguky
k 2
CrpoutbrpadukudieMeHTapHbIX()YHKIIMIBUIA: Y= y=x5,
X
4.2 3 . 5
Yy=X°,y=|X|,0n1CHIBATHCBONCTBAYNCIOBON D YHKIIUUTIOEE TPAPUKY
3) BepostHOCTBUCTAaTUCTHKA
N3BnexaTeumnpeoOpa3oBbIBaTbUH(DOPMAIINIO, IPEICTABICHHYIOB BHJIE
5.1 TabJIull, TUarpamMm, rpaduKoB, MPECTaBIATh JaHHbIC B BUJE TaOJIMII,
nuarpamm, rpaukoB
OnucelBaTh JaHHBIE C TOMONIBIO CTAaTUCTUYECKUX IOKA3aTeJeH:
5.2 CpeIHUX3HAUYCHUITUMEppacceuBaHusI(pa3Max, IMCIIEPCUSIU
CTaHJIAPTHOE OTKJIOHEHHUE)
53 HaxoauTh 9acTOTHI YHCTOBBIX 3HAYEHUN U YaCTOTHI COOBITHIA, B TOM
' YHCIIe 10 pe3yabTaTaM U3MEPECHUN U HaOII0eHUN
HaxomuTe BEpOSTHOCTH CIy4allHBIX COOBITUHA B OTBITAX, 3HAA
5.4 BEPOSTHOCTUAIEMEHTAPHBIXCOOBITUIA, BTOMYHUCIIEBOIBITAX c
PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU
55 Hcnonb3oBath  rpaduueckne  MOACNU:  JEPEBO  CIIyH4allHOTO
' AKCIIEPUMEHTA, AUArpaMMbl Dijiepa, YUCIOBas mpsiMas
OnepupoBaTh MOHATUSIMHU: MHOXECTBO, MOJAMHOXECTBO; BBIOIHATh
56 omepalMu  HaJl  MHOXECTBaMH: OObEJIMHEHUE, [epPEeCceueHHUE,

JIOTIOJITHEHUE; MEPEUUCHISATh AJIEMEHThl  MHOXECTB, IPHUMEHSTH
CBOICTBa MHOXECTB
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5.7

Hcnonb3oBaTh rpaguyeckoe MpeACTABICHUE MHOXKECTB U CBSI3EH
MEXAYHUMUTSIOMUCAaHUSTTPOLIECCOBUSABICHUN,BTOMUYHUCIIE npu
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX MPEIMETOB U KypCOB

I'eomerpus

6.1

Pacno3HaBaTte OCHOBHBIC BUJbI YCTBIPCXYT'OJIbHUKOB, UX 3JICMCHTLI,
HOJ'IB?)OBaTBCS{I/IXCBOﬁCTBaMHHpHpemeHHHFeOMeTpI/IIICCKI/IX3aI[a‘I

6.2

[TpuMeHATECBONWCTBATOYKHIICPECCUCHUAME TUAHTPEYTOJIbHUKA
(LleHTpa Macc) B pelIeHUH 3a/1a4

6.3

Brnanerp moHATHEM CpeAHEN JMHUM TPEYroJbHMKA W TpaleluH,
OPUMEHATh MX CBOWMCTBA IPU PEIICHUM TIE€OMETPUYECKUX 3a/ad.
ITonp3oBarbcs Teopemont Paneca U TEOPEMON O IPONOPLIMOHAIBHBIX
OTpEe3KaX, IPUMEHSTh UX JJI PELICHUS IPAKTUYECKUX 3a7ad

6.4

[IpumeHsaTr NpU3HAKKM NOAO00MS TPEYrOJIbHUKOB B  PEIICHUU
F€OMETPUYECKUX 3a/1a4

6.5

[Tonb30BaThCA TEOpEMOU [Tudaropa TS pelieHust
reOMETPUYECKUXUIIPaKTHUEeCKNX3aaa4. CTPOUTbMAaTEMATHUYECKYOMO/T
eJb
BIIPAKTUYECKUX3a4a4aX,CaMOCTOATEIIbHOIENAThYEPTEKNHAXOAUTH
COOTBETCTBYIOIINE IJINHBI

6.6

Brnanerp moHsTHMAMUM CHUHYCA, KOCMHYCa W TaHI€HCAa OCTPOrO yrjia
IIPSIMOYTOJIBHOIO TpeyroyibHUKa. llonb30BaTbCcsi 3TUMU MOHATUAMU
JUISL PELLICHUS MTPAKTUYECKUX 3a/1a4

6.7

Boraucnste(pa3nuyHbIMHCTIOCO0aMU ) TUIOMIAABTPEYTOJIbHUKAK
IUTOIIAA MHOTOYTOJIbHBIX (QUryp (mMoap3ysich, Trae HEO0OXOIUMO,
KaJIbKYJISITOpOoM). [IpUMEHSATh MONyYeHHbIE YMEHUS B MPAKTUYECKUX
3aza4ax

6.8

Brnanerp MOHATUSMU  BOMCAHHOTO M LEHTPAJbHOTIO  yrija,
UCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YIilaxX, YIJIaX MEXIy XOopAamMu
(cexymmumu) U yriie MEXIy KacaTeIbHOHW M XOpJOW MHpH pElICHUU
FEOMETPUYECKHUX 3aj]1a4

6.9

Brnanetp NOHSATMEM ONMCAHHOTO YETBIPEXYTOJIbBHUKA, MPUMEHSTh
CBOMCTBA ONMKMCAHHOTO YETHIPEXYTOJIbHUKA ITPU PELICHUM 3a/1a4

6.10

[IpuMeHsAT, TONYyYEHHbIE 3HAHUS HAa TMPAKTUKE — CTPOUTH
MaTeMaTH4YeCKue MOJEIH ISl 3a/1a4 peajibHOM >KU3HU U MPOBOJUTH
COOTBETCTBYIOIINEBBIYUCICHUSCIIPUMEHEHUEMITOI00US u
TPUTOHOMETPUH (ITOIB3YACH, TJI€ HEOOXOIUMO, KAIbKYJISITOPOM)
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IIpoBepsieMmbied1eMeHTBICOAEPKAHUS

Kon [IpoBepseMBbINdIEMEHTCOACPKAHUA
1 HucnanBeIYUCICHUS
11 KBaapatuslitkopensuzuncia.llonsatneoduppannoHanbHOMUHUCIE.
' JlecsaTuaHble TPUOIMKCHIUS UPPAMOHATBHBIX YACETT
CaoticTBaapu(pMeTHUECKUXKBAIPATHBIXKOPHEHMMXITPUMEHEHUEK
1.2 | mpeoOpa3zoBaHUIO YHCIIOBBIX BBIPKCHUN " BBIYHCIICHUSIM.
JlenCTBUTENBHBIC YKCIa
1.3 | CrenenbcuenbimMiiokazaTeneMueecBoiicTBa. CTanapTHas3anMcbumcia
2 AnreOpanyecKueBBIPAKEHUS
51 KBampaTHblii  TpexwieH,  pa3JIOKCHHWE  KBaJpaTHOTO  TpexdicHa
Ha MHOXXUTEIIH
2.2 | AnreOpanyeckasipoOb.OCHOBHOECBONCTBOAIT€Opandeckoipoou
2.3 | CnoxeHue,BbIUNTAHNEC, YMHOKCHHE, IeJICHUCANTeOpandecKux 1po0ei
2.4 | PanioHa bHBIE BRIPAXKEHUSUUXITPEOOpA30BaHHUE
3 VYpaBHEeHUsIMHEPaBEHCTBA
31 KBanpatHoe ypaBHeHue, GopMmyrna KOpHEW KBaJpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 PemenneypaBHEeHUNA,CBOIS X CSKIIMHEMTHBIMUKBAPATHBIM
3.3 | IIpocTeiimueapoOHO-paIimoHaIbHbICypAaBHEHHUS
['paduueckasiuaTepripeTaniussypaBHEHUHCABYMSTIEPEMEHHBIMUUCUCTEM
34 JIMHEMHBIX YPAaBHEHHUH C IByMd NEPEMEHHBIMU. [ [puMepsl pelieHust cucrem
HEJIMHEWHBIX YPAaBHEHUN C IBYMS TTEPEMEHHBIMH
3.5 | PemennerekcToBBIX3a1auanre0pandeckKum crocooom
3.6 | UucnoBbieHEpaBEHCTBAUUXCBONCTBA
3.7 HepaseHcTBOCOAHONIEPEMEHHOM
3.8 PaBHOCHIIBHOCTHHEPABEHCTB
3.9 | JlunelinpieHEPaBEHCTBACOTHONUTIEPEMEHHON
3.10 | CuctemMbUTHHEHHBIXHEPABEHCTBCOJHOMTIEPEMEHHON
4 DOyHKITUN
41 [lonsitue Qyuknuu. OO6nacTh ONpeAeNieHHs] M MHOXKECTBO 3HAYCHUI

dbynkuun. CriocoObl 3aaHus PYyHKIUMN
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4.2 | I'padpuxdyskunu.YreHnecBOUCTBPyHKIUUTIOEETPAPUKY
4.3 | IIpumepsbirpadukoBQyHKIHA,0TPaKAOIUXPEATbHBIETTPOLIECCH
44 OYHKIMY, OMKCHIBAIOIIUE NPSIMYI0 M OOpaTHYI MPOMOPIMOHAILHBIE
' 3aBUCHMOCTH, UX Tpadukn
4.5 DyHKIHAY= X2, y= X
46 | dynaxmumy= v Xy=|X|
4.7  |I'paduueckoepelieHNeypaBHCHUNNCUCTEMYpPaBHEHUN
) BepositTHOCTBUCTaTHCTHKA
51 [IpencraBnennenaHHBIXBBUICTAOIUIL, JUATPAMM, TPadUKOB
5.2 MHOXecTBO,  3JE€MEHT  MHOXECTBa,  MOAMHOXecTBo.  Omepanuun
' HaJ MHO>KECTBaMHU: 00bEIMHEHHE, [TIEPECCUCHHE, TOTIOTHEHUE
53 CaoiicTBa omepanui  Haj MHO>KECTBAMH NEePEMECTUTENBHOE,
' coueTaTeNbHOe, paclpeeIuTeNIbHOE, BKIIOUCHUS
54 Hcnonb3oBanuerpaduueckoronpe/1cTaBIeHUIMHOKECTBISIONUCAHUS
' peaNbHBIX MPOIECCOB U SIBJICHUH, PU PEIICHUH 3aad.
55 N3mepenue paccenBaHus JaHHBIX. Jlucniepcus U CTaHIAPTHOE OTKIOHEHHE
' YHICIIOBBIX HA0OpOB. JlnarpaMma paccenBaHus
DOnemeHTapHble COOBITHS chydailHOTO onbiTa. CiayyaliHble COOBITHSL.
5.6 BepositHoct coObITHI. ONBITHI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coObITusIMU. CirydaiiHBINBBIOOP. CBSI3bMEK TyMaIOBEPOSITHBIMU u
IPAKTUYECKU JOCTOBEPHBIMH COOBITUSMH B TIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa JepeBbEB: EIUHCTBEHHOCTh MyTH, CYIIECTBOBAaHUE
5.7 |BHUCSYEH BEpIIMHBI, CBA3b MEXKIY YHCIOM BEPIIMH W YHUCIOM peoep.
[IpaBuno ymHoxxenwus. Pemenne 3aga4 ¢ momoisio rpados
[IpotuBomnonoxueiecoObITHs. [{narpammaliinepa. OobeinHeHnen
5.8 nepeceuenne coObiTuii. HecoBmecTHble coObITHS. DOpMyna CIOXKEHUS
BEPOSITHOCTEMN
5.9 YcnoBHasaBeposiTHOCTh. [ IpaBunioymuoxenus. HezaBucumbie coObITHS
[IpencraBnenneskcrepuMeHTaBByieiepeBa. Pelienre3anay Ha HaX0XKIECHUE
5.10 |BeposATHOCTEH C IMOMOIIBIO JiepeBa CIAy4alHOrO 3KCICPUMEHTA, AWArpaMM
Diinepa
6 ['eomeTpust
6.1 UYeteipexyronpauku.l lapamnenorpamMmm,eronpu3HakKumu CBOMCTBA
6.2 | [IpsMoyronpHUK,pOMO,KBaApAT, UXTIPU3HAKHUHCBOMCTBA
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Tpameuusi, paBHOOOKas  Tpameuus, €€ CBOHCTBA U  MPU3HAKM.

6.3
IIpsamoyronbHas Tpaneuus
6.4 Metonynsoenusamenuansl. LlenTpansHascumMmetpus. Teopemadaneca u
' TEOpeMa O MPONMOPLUHUOHATBHBIX OTPE3KaX
6.5 | CpenHuenuHuuTpeyrojpHUKanTpaneuuu.LlenrpMaccTpeyronbHuKa
6.6 [Tono6ueTrpeyroabHUKOB, k03 dunmentnoaoous. [Ipuznakunonodus
' TpeyrojbHUKOB. [IpuMeHeHnenoqo0us npu pereHny NpakTHIecKux3aaad
6.7 @opmynbl  Juid  TUIOLWIAAM  TPEYroibHHUKA, Mapajienorpamma, pomoba
U Tpareuuu
6.8 CpoiicTBamiomaned  reomerpuueckuxpuryp.  OTHOUIEHHE TUIOMIAAEH
' HOJ00HBIX QUTYD
6.9 BrruncnenuernnomaaeiTpeyroibHUKOBUMHOT OYT OJIbHUKOBHAKIIE TYATOM
' Oymare
6.10 Teopemalludaropa.llpumenenuereopemsilludaropanpu pelIeHun
' IPAKTHYECKUX 3a1a
CuHyc, KOCMHYC, TaHT€HC OCTPOrO yrjia MHpsSMOYIOJBHOTO TPEYroJbHUKA.
6.11 |OcHOBHOE TPHUTOHOMETPUYECKOE  TOXKIECTBO. |PHUTOHOMETPUUYCCKUE
dbynakmuu yrios B 30°, 45° u 60°
6.12 BrincanHbplenIEH TPaIbHBICYTIIBL, yTOJIMEXKAYKACATEIbHOUNXOPAOH. Y TIIbI
' MEX]ly XOpAaMH U CEKYILIUMHU
6.13 | BniucanHbIeMONMCAaHHBICYETHIPEXYTOIbHUKN
6.14 BiaumnoepacnosnoxxennensyxokpyxHocreit. Kacanneokpysxxknocteit. Obmiue

KacaTeJIbHbIC K IBYM OKPY>KHOCTSAM
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9 KUIACC
IIpoBepsieMbIeTPe0OBAHUAKPE3YJILTATAM OCBOCHHMSI OCHOBHOM 00pa30BaTeIbHOM
NMporpaMMmblI
Kon [IpoBepsiemMble IpeAMETHBIE PE3YIIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeILHONTTPOTPAMMBIOCHOBHOT000111€T000pa30BaHuUs
pe3ynbTaTa
1 HucnanuBeIYUCICHUS
11 CpaBHUBATHUYNOPSI0YMBAThPAIIMOHAIBHBICHUPPAIIMOHATIBHBIC YHCIIA
Boinonusate apudpmMeTrueckue ASHCTBUS C pallUOHATBHBIMUA YHCIIAMH,
1.2 COYETasIyCTHBICUITUCEMEHHBICTIPUEMBI, BBITIOJIHSI ThBBIYUCIICHUS c
UPPALMOHAIBHBIMHU YUCIIAMU
13 HaxoauTte3HaueHUsICTEICHEHCIIETBIMUTIOKA3ATCIIMUUKOPHEH,
' BBIYHCIISITE 3HAUCHUS YUCIIOBBIX BBIPAXKEHUM
14 OkpyrnaTh  JEHCTBUTEIBHBIE  YWCA,  BBINIOJHATH  MPUKHIKY
' pe3yabpTaTa BBIYUCIECHUM, OLIEHKY YHACIOBBIX BbIPAXKEHUIN
2 YpaBHEHUSIMHEPABEHCTBA
51 Pemlatp sMHEHBIE W KBaJApAaTHBIE YPAaBHEHHUS, YpPaBHEHUS,
' CBOJISIIIIMECS K HUM, TIPOCTEHIIINE APOOHO-pAIlOHATIBbHBIE YPaBHEHUS
PematbcrucTeMbIIBY X IMHEMHBIXY PABHEHUM CIByMATIEPEMEHHBIMH
2.2 UCUCTEMBIJIBYXYPAaBHEHU,BKOTOPBIXOJHOYPABHEHUEHESABIISAETCS
JIMHEWHBIM
PemaTte TekcTOBBIE 3a/lauM anreOpandecKuM CIOCOOOM C TTOMOIIBIO
2.3 COCTaBJICHUS ypPaBHEHHUS WJIM CHUCTEMbl JIBYX YpPaBHEHUU C AByMs
epeMEHHBIMU
[IpoBOaUTE MPOCTEHMIINE WCCIEAOBAHUS YPABHEHUM U CHUCTEM
YpaBHEHH, B TOM 4YHCI€ C MPUMEHEHHEM TpaduuecKux
2.4 npeAcTaBiIeHUN (HapUMep, yCTaHABINBATh, IMEETIINYPABHEHUEUITUCH
CTeMaypaBHEHUIPEIICHUS,ECIMUMEET, TO CKOJIBKO)
Pemiatb  nuHEHHbIE HEPABEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
2.5 N300paKaThPEIICHHCHEPABCHC TBHAYHCIIOBOUTIPSIMOIA,3aITUCHIBATh
pELIEHNE C TOMOIIBIO CUMBOJIOB
26 Pemiate cHUCTEMBUTMHEMHBIXHEPABEHCTB, CUCTEMbIHEPABEHCTB,
' BKJIIOYAIOLIME KBaJpaTHOE HEPABEHCTBO, U300paXkaTh peIlICHUE
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CI/ICTGMBIHCpaBeHCTBHa‘-II/ICJ'IOBOﬁHpHMOﬁ,SaHI/ICBIBaTBpCI_HeHI/Ie C
IIOMOIIIBKO CUMBOJIOB

2.7

Hcnonp30BaTbHEPAaBEHCTBANPUPEIICHUUPAZINIHBIX 33024

DOyHKINU

3.1

PacnoznaBath  ¢QyHKUMM ~ HM3y4yeHHBIX  BHAOB.  [loka3biBaTh
CXEMAaTHUYECKHM  paACHOJIO)KEHHE Ha  KOOPAMHATHOM  IUIOCKOCTH
rpaduxoBdyHkmiiBuaa:y=kx,y= kx+b,y= y=ax*+ bx+c

X
B 3aBUCUMOCTHOT 3Ha4Y€HUUKOA()PUIIMEHTOB,0NMHUCHIBATHCBOMCTBA

byHKIMA

3.2

Iloka3eIBaTh CXE€MATHMUYECKH PACIIOJIOKCHUC  Ha KOOpHHHaTHOﬁ

IUIOCKOCTU TpaduKoB (PyHKIMI Bumay =X\/,_y = |x| u omuceIBaTh

cBOiicTBa yHKUUN

3.3

Ctpouth W wm300paxkaThb CXEMaTHYCCKH TpadHKu KBaJIPATHYHBIX
(GYHKIIUH, OINMUCHIBATh CBOMCTBA KBaJIpPaTHYHBIX (DYHKIUH IO HX
rpadgukam

3.4

PacnioznaBaTh kBagpatuuHylo (GYHKIHUIO 1O (opMylie, TPUBOIUTH
IpUMepbl KBaJAPAaTUUYHBIX (PYHKIUH M3 peaNbHOW >KU3HU, (DU3UKH,
reOMEeTPUH

ApudmeTnyecKkasureoMeTprUIecKasmporpecCcuu

4.1

Pacrio3HaBaThapuPpMETHICCKYIOUTCOMETPUYCCKYIOIPOTPECCHUH TIPH
pa3HBIX crocobax 3aaaHus

4.2

BbINONHATS BBIYMCIEHHUST C HMCIOJIB30BaHUEM (OPMYN N-TO ujIeHa
apuPpMETHICCKOMUTEOMETPHIECCKOUITPOTPECCHI,CYMMBITIEPBBIXN
YJIEHOB

4.3

I/I306pa)KaTB‘-IJIeHBIHOCJ'IeI[OBaTCJ'IBHOCTHTO‘{KaMHHaKOOpI[HHaTHOﬁ
IIIIOCKOCTH

4.4

PemaTp3agaum,cBsi3aHHBIECUHCIIOBBIMUIIOCIIEAOBATEIBHOCTIMH, B
TOM 4YHUCJE 3aJaud M3 peajbHOM KU3HU (C HCMOJIb30BAaHUEM
KaJTbKYJISATOPA, ITU(GPOBBIX TEXHOIOTHH)

BepositHOCTBUCTaTHCTHKA

5.1

M3BrnekatpunpeoOdpa3oBeIBaTHMH(OPMAIIHUIO, TPEICTABICHHYIOB
pPa3MMYHBIX HCTOYHHMKAX B BHJE TaOIWI, auarpamm, TpaduKoB,
MIPEJICTABMIATH TaHHBIE B BUJE TaOJIUII, JUArpaMM, TpapuKoB
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5.2

Pemratp3agaunoprani30BaHHBIMIIEPEOOPOMBAPUAHTOB,aTAKKEC
UCIIO0JIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJI0B

5.3

Hcnonp30BaTh  ONUCATCNIBHBIC XApPAKTCPUCTHUKU JJII  MACCUBOB
YHCIIOBBIX JaHHBIX, B TOM UYHCJIC CpPEIHHE 3HAUYCHUS M MEpPbI
paccerBaHuUs

5.4

HaxoauThyacToThI3HAYEHUMNYACTOTHICOOBITHS, BTOMYHUCIICTIONB3YSICh
pe3yibTaTaMy MPOBEICHHBIX U3MEPEHUN U HAOII0ICHUI

9.5

HaxoauThk BeposSTHOCTU CiIy4alHBIX COOBITUN B U3yUYEHHBIX OMBITAX,B
TOM 4YHCJE B OIBITAX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU, B CEPHUSX HUCIBITAHUN JI0 TMEPBOrO ycrexa, B CEepUsiX
ycneiTanni bepryinun

5.6

NmeTblipencraBieHue0Ccy4aiHOMBETUYMHENOPACTIPEACTICHU U
BEPOSITHOCTEUN

5.7

Nmets mpeacTaBieHne 0 3aKOHE OOJBIIUX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YaHOW HW3MEHYMBOCTH M O POJIM 3aKOHA
OOJIBIIIMX YKCEN B IPUPOJIE U OOIIECTBE

I'eomeTpus

6.1

3HaTh TPUTOHOMETpPUYECKHE (DYHKIIMU OCTPBIX YIIIOB, HAXOJIUTh C UX
MOMOIIBIO PA3TUYHbIE JJIEMEHTHl MNPSIMOYTOJBHOTO TpPEYrojJbHUKA
(«peleHuenpsMOYTOJIBHBIXTPEYTOJIBHUKOBY ). HaxoquTh (¢ moMoIIbio
KaJbKYJISITOPA) AJTUHBI M YTIIbI 111 HETAOJIMYHBIX 3HAUCHUN

6.2

[Tonp3oBartbCs dbopmynamu IIPUBEICHUS 151 OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKAECTBOM JUISl HAXOXKJICHUS COOTHOLICHUM
MEK]1y TPUTOHOMETPUYECKUMU BEJTUYMHAMU

6.3

Hcnonb3oBaTh TEOpEMBI CHHYCOB M KOCUHYCOB JUISI HaXOXICHHUS
PA3JIMYHBIX 3JIEMEHTOB TPEYroJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPUMEHSATH UX MPU PELIEHUH T€OMETPUUYECKUX 3a/1a4

6.4

Bnagets monsiTusiMu mpeoOpa3oBaHUsS MOAOOWSA, COOTBETCTBEHHBIX
areMeHTOB moa00HbIX (uryp. [lonp3oBaThca cBOMCTBaAMHU MOI00US
IPOU3BOJIEHBIX(PUTYP,yMEThBBIUUCISATHITMHBIMHAXOIUTH YTIIBI y
noo6HbIX ¢Guryp. [IpumeHsTh cBOWCTBA MOMOOMS B MPAKTHYECCKUX
3aadax. Y MeTbIIPUBOUTHIIPUMEPHITIONOOHBIX(DUTYP B OKPYIKAIOIIEM
MUpe

6.5

[Tonp30BaThcst TEOpeMaMH O TPOM3BEICHHH OTPE3KOB  XOpI,
0 TIPOM3BEACHUM OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelIbHOU
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HOHBSOB&TBCHBGKTOP&MI/I,HOHI/IMaTbI/IXFeOMeTpI/I‘ICCKI/Iﬁ
I/I(l)I/ISI/I‘IeCKHﬁCMBICH,HpI/IMeHSITBI/IXBpeH_ICHI/II/IFeOMeTpI/I‘-IGCKI/IX

6.6
npusnueckuxzagad. [ [puMeHsaTbCKaIsIpHOETIPOU3BEICHUEBEKTOPOB
JUISl HAXOKJICHHUSI JUIMH U YTJIOB
6.7 [Tonp30BaTHCAMETOTOMKOOPANHATHAILUIOCKOCTH, IPUMEHSATHETO B
' pELIEHNH T€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4
Brnamerp MOHATHSMUM  TIPABUIBHOTO  MHOIOYTOJIBHUKA,  JJIMHBI
6.8 OKPYKHOCTH, JJIMHBI JYI'M OKPYKHOCTH WU PaJuaHHOM Mephl yIua,
' YMETh BBIYMCIATH IUIOMAAL Kpyra W ero 4acrei. I[IpumeHsaTs
MOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax
6.9 HaxoauTbocunnuieHTpbIcCuMMETpUUUTY P, TPUMEHSA ThIBUKEHUS
IJIOCKOCTH B MPOCTENIINX CITydasx
[IpuMeHATP TOJyYEHHbIE 3HAHUS Ha TNPAKTUKE — CTPOUTH
MaTeMaTHYEeCKUEe MOJENH IS 3a/1a4 PEeaibHON JKU3HU U IPOBOJUTH
6.10 COOTBETCTBYIOIIMEBBIYUCICHUSICTPUMEHEHUEMTTOTO0US U
TPUTOHOMETPUYECKUX (PYHKIMI (MOJB3ysACh, TJ€ HEO0OX0AUMO,
KaJIbKYJISITOPOM)

IIpoBepsieMbiedTeMeHTHICOIEPKAHNUS

Kon [IpoBepsaeMBIIEMEHTCOAEPKAHUS
1 YucnauBeIYUCICHUS
11 PanmionanpHbIC Ynciia, HPpATMOHAIBHBIC YHCIIa, KOHCYHBIC U 0€CKOHCYHBIC
' IECATUYHBIE IPOOH
MHOXECTBO JEHCTBUTECIBHBIX YHCEN, JACHCTBUTEIILHBIE YHCIA Kak
12 OCCKOHEUYHBIE IeCATHYHBIE apoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHUC
' MEXIY MHOXECTBOM JCUCTBUTEIBbHBIX YHUCEI U KOOPIAMHATHOM MPSMOW.
CpaBHeHME JEUCTBUTEIBHBIX YUCEI
1.3 ApudMeTHICCKHEICHCTBUICACHCTBUTEIBHBIMUIUCIAMHU
N3mepenusi, mpuOaMKeHus, OIEHKU. Pa3Mepbl OOBEKTOB OKPYKAlOIIETO
14 MHpa, JJIATEIIBHOCTh MPOIIECCOB B OKpyXkaromem mupe. [IpubmmkeHHOE
' 3HAYEHWE BEJIWYMUHBI, TOYHOCTh NpuONMKeHus. OKpyrieHue Yuces.
[Ipyuknka 1 OLEHKA Pe3yIbTaTOB BEIYMCICHUI
2 VYpaBHEHUsIMHEPABEHCTBA
2.1 | YpaBHEHHUACOTHONTIEPEMEHHOMN
2.2 JIuneiiHoeypaBHeHUE. PemieHneypaBHeHU I, CBOAS IIUXCAKINHEMHBIM
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2.3 | KBagparHoeypaBHeHue.PellieHreypaBHEHU N, CBOISIINXCAKKBAIPATHBIM
24 buxBangpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHUM TpeTben
' Y YETBEPTOM CTEIEHEN Pa3JIOKEHUEM Ha MHOKUTEIU
2.5 | PemenuenpoOHO-paliioHaNbHBIXypaBHEHUNA
2.6 CucrtemblypaBHEHU I
2.7 | YpaBHeHUECABYMsIIEpEMEHHbIMUUErorpapuk
2.8 | PemeHuecucTteMIBYXJIMHEHHBIXYPABHEHUNCIBYMSITIEPEMEHHBIMU
29 PemenuecucteMByX ypaBHEHUH,0THOU3KOTOPBIXIIMHEIHOE, aIpyTroe —
' BTOPOW CTETICHH
2.10 | I'padudeckasuHTEpIpeTAUACUCTEMbIYPABHEHUNCIBYMSITIEPEMEHHBIMU
2.11 | PemeHneTeKCTOBbIX3a1auaireopaniyecKuMcrocooom
2.12 | YucnoBbleHEpaBEeHCTBAUUXCBOMCTBA
2.13 PemenunennHeiHBIXHEPABEHCTBCOAHOUTIEPEMEHHOM
2.14 PemenunecucreMinmHeNHBIXHEPABEHCTBCOAHOMTIIEPEMEHHOM
2.15 | KBajapaTHbIEeHEpaBeHCTBA
516 ['paduueckassuaTeprIpeTAIIMIHEPABEHCTBUCUCTEMHEPABEHCTBCABYMS
' epeMEHHBIMU
3 OyHKIUN
31 Ksanparnunasdynkius,eerpadukucpoiictsa.llapadona,KoopIUHATHI
' BEPIIUHBI TapaboJIbl, OCh CAMMETPHUH MapadoIIbl
3.2 |I'pabukudynkuuity= kx,y= kx+bu uxcporictBa
33 |I'paduxn pyrkumiity= y=xuuxcpoiicTsa
X
34  |TI'padpuxudynkumity = ~ X,y=|X|uuxcsoiictBa
4 UucnoBblenocae0BaTeIbHOCTH
OnpeneneHne M CHocoObl 3aJaHMSI YHCIOBBIX IOCJIEI0BATEIBHOCTEM.
4.1 3aiaHnenocIeI0BaTeIbHOCTUPEKYpPEHTHOMPOpMyIoiudopMyoil  n-ro
YiieHa
492 Apudmernyeckasmnporpeccus. Dopmynbin-
' roujeHaapu(pMeTH4eCcKOUNPOrpeccuu, CyMMBbI TIEPBHIX N YICHOB
43 I'eomerpuueckas mnporpeccusa. Popmylbl N-TO WIEHA T€OMETPUYECKOU

MIPOTPECCUH, CYMMBI IIEPBBIX N YWICHOB
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N300pakeHne 4iaeHOB apu(PMETHUYECKOM M TeOMETPHUUYECKOW MpOorpeccuit

44 TOYKaMHM Ha KOOPAUHATHOU IUIOCKOCTHU. JIMHEHMHBIN U 3KCIOHEHIMAIbHBIN
poct
45 | CnoXHBIEIPOLEHTHI
5 BepositTHOCTBUCTaTHCTHKA
[IpencraBnenne nmaHHBIX B BHUJAE TaOnmul, Juarpamm, TpaduKoB,
5.1 UHTEpIpeTanuss JaHHbIX. YTeHHe M MOCTPOCHHUE TalNHll, AUarpamw,
rpadMKOB MO peasbHbIM JAaHHBIM
5.2 [TepecranoBkuU(pakTOpual
5.3 CoueTaHUANYHCIIOCOYETaHUN
5.4 Tpeyronsaukllackas.Pemenuesagaucucnoib30BaHUEM KOMOMHATOPUKH
55 I'eomeTpudeckasBeposTHOCTh. CTy4ailHBINBBIOOPTOUKUU3(PUTYPHI HA
' MJIOCKOCTH, U3 OTPE3Ka U U3 AYyTU OKPYKHOCTHU
5.6 UcnsiTanue.Ycnexuneynada. CepusiucnbITaHUNI0TIEPBOTOYyCIIEXa
57 Cepust ucneiTanuit bepuysmim. BeposTHOCTH COOBITHI B CEPUUUCTIBITAHUN
' Bepuymm
5.8 CrnyvaitHasiBeTMUMHAUPACIPEAEIICHUEBEPOSATHOCTEN
59 MaremaTtnueckoeoxuaanuenucnepcus.l [ppumepeimaTeMaTnueckoro
' O’KHMJIAHUS KaK TEOPETUYECKOTO CPETHETO 3HAUYCHHUS BETUUNHBI
510 MaTreMaTH4eCKOCOKUTAHUECUAUCTIEPCHUACITYYAMHOUBEIIMYUHBI YU CIIO
' YCIIEXOB B CEpUH UCTIBITAHUN bepHyiny»
511 [TonsiTue o 3akoHe GoybIIKUX yuce. M3MepeHne BepOsSTHOCTEH ¢ ITOMOIIBIO
' gacToT. Ponib 1 3HaUeHue 3aK0Ha OONBIINX YUCEI B MPUPOJIE U OOIIECTBE
6 I'eomeTpus
6.1 Cunyc, kocumHyc, TaHreic yrimoB or O mo 180°. OcnoBHOe
' TPUTOHOMETPUUECKOE TOKAECTBO. DOPMYIIBI IPUBEICHUS
Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TEOpeEMa CHUHYCOB.
6.2 Pemennenpaktnuecknx3a1auCuCIioNb30BaHUEMTEOPEMBIKOCHHYCOBHU
TEOPEMBI CHHYCOB
6.3 | IIpeobpazoBannenonobus.l101001MecOOTBETCTBEHHBIXAIEMEHTOB
6.4 TeopeMaonpon3Be1IeHUHOTPE3KOBXOP/I, TEOPEMBIONPOU3BEAEHUH OTPE3KOB
' CEKYIIIHNX, TeOpeMa O KBaJpaTe KacaTelIbHON
6.5 Bekrop, mnmuHa  (MOIyJib)  BEKTOpa, COHAMNpPABICHHBbIE  BEKTOPBI,

IIPOTHUBOIIOJIOKHOHAIIPABJICHHBICBCKTOPBI, KOJUWIMHCAPHOCTBBCKTOPOB,
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PABEHCTBOBEKTOPOB,ONIEpallnMHAABEKTOpaMU. Pa3ioxkeHneBekTopa o 1Bym
HEKOJIJIMHEAPHBIM BEKTOPaM

KoopaunateiBekTopa. CKaIApHOEIPON3BEAEHUEBEKTOPOB, IPUMEHEHNE JUIS

0. HaXO0JKJICHUS JJTUH U YTJIOB
JleKapTOBBIKOOPANHATHIHAIUIOCKOCTH. Y pAaBHEHUSTIPIMOHHUOKPYKHOCTH B

6.7 | koopauHaTax, MepecedeHrne OKPYKHOCTeH U MpAMBIX. MeToa KOOpAWHAT U
€ro IpUMEHEHHE

6.8 | [IpaBUIBLHBIEMHOTOYTOJILHUKH

6.9 JlnnHaokpyxHOCTH. I pamycHasimparaHHassMepayTJia, BRI CICHUEITHH YT

' OKPYXXHOCTEH
6.10 |Ilnomanaskpyra,cekTopa,cerMeHTa
6.11 JIBI>KEHUATIIIOCKOCTUUBHY TPEHHUECUMMETPUUPUTYP(IIIEMEHTapHBIS

npencrasnenus). [lapannensusiii nepenoc. [loBopor
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NEPEUEHB(KOJIUPUKATOP)IIPOBEPSIEMBIXTPEFOBAHUM

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMN
IMMPOT'PAMMBIOCHOBHOTI' OOBIIEI' OOBPA3OBAHUSINDJIEMEHTOB
COJIEP)KAHUS IIO MATEMATHUKE

JUIANIpOBEIEHUSIOCHOBHOIOTOCYJapCTBEHHOT 09K3aMeHalloMaTeMaTuke(ganee —
OI'D mno wMmaremaTHKe) HCHOJB3YyeTCs MepedeHb (KoAU(PUKATOP) MPOBEPSIEMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOH 00pa30BaTENbHOM IPOrpaMMbl
OCHOBHOT'0 00111er0 00pa30BaHMsI U IEMEHTOB COAECPKAHMUS.

IIpoBepsiembieHaOl " InmomaTemaTuKeTpeOOBAHUAKPE3YJIbTATAMOCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHUs

Kon [TpoBepsembleTpeOOBAHUSIKIIPEAMETHBIMPE3YIbTATAMOCBOCHUS
IIPOBEPSIEMOTO OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOILEr0
TpeOoBaHuUs oOpaszoBanus Ha ocHoBe PI'OC
1 YMeHue onepupoBaTh MOHATHUSMHU: MHOYKECTBO, IOJAMHOECTBO,

orepanyyd HajJ MHOXXECTBAMH; YMEHHE OIEepPUPOBATh MOHITHUSIMU:
rpad, cBa3HBIA Tpad, AepeBO, LUK, MPUMEHSTh UX TPHU PEIICHUU
3aJ1a4y;yMEeHUEUCI0Ib30BaThI pah UueCKOCTIPEACTABICHUEMHOKECTB
JUTSL ONTMCaHUs peajbHBIX MPOIIECCOB U SIBICHUM, IPU PEIICHUU 3a]a4
U3 IPYTUX y4eOHBIX MMPEAMETOB

2 YMeHue oneprupoBaTh MOHATUIMU: ONPEAEIICHUE, aKCHOMa, TEOpPEMa,
JIOKa3aTeNbCTBO; YMEHUE pAaclliO3HaBaThb WCTHUHHBIE W JIOKHBIE
BBICKA3bIBaHMS, IMPUBOJUTH NPUMEPHl U KOHTPHPUMEPBI, CTPOUTH
BBICKA3bIBaHMS U OTPULIAHUS BBICKA3bIBAHU I

3 YMeHneonepupoBaTbIIOHA TUSIMA :HATYPATbHOECUHCIIO, IPOCTOE u
COCTaBHOE YMCIJO, [JEIMMOCTh HATypaJbHBIX YHUCEJ, IPU3HAKHU
JETMMOCTH,IIET0CYUCIIO,MOTYIbYHCIIAa, 00 IKHOBEHHAS APOOBUICCITHY
HasIPOOk,CTAaHAAPTHRIMBUUYHCIIA, PAITIOHATIEHOCYHCIIO,

UppAlMOHAIIBHOE YHUCJIO, apu(PMETHYECKUN KBAJAPATHBIA KOPEHB;
YMEHHEBBITIOIHITHACUCTBUSICYNCIAMHU,CPABHUBATh U YIIOPSAA0YMBATH
4YyCia, TPEACTaBISITh YHCIA HA KOOPAWHATHOM MPSIMOM, OKPYTJIATH
YUCJa; YMEHUE JI€JIaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BEIYUCICHUN

4 YMeHne onepupoBaTh MOHATHUSIMU: CTEIEHb C LIEJIBbIM MOKA3aTENIEM,
apudMeTHUEeCKUN KBaJIpaTHBIA KOPEHb, MHOTOUIEH, ajareOpanyeckas
IpoOb, TOXJAECTBO; 3HAKOMCTBO C KOpPHEM HATypajdbHON CTEINEHU
00JIbIIICEeTUHUIIBI; YMEHUEBBITIOTHATHPACUETHINIOOpMYIIaMm,
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npeo0pa3zoBaHUALENBIX,JPOOHO-PAIIMOHATIbHBIXBBIPAXKEHU U
BBID&KEHU  C  KOPHAMH,  pPA3JIOXKEHUE  MHOTOWIEHAa  Ha
MHO>KHUTEJN,BTOMYHCIIECUCTIONB30BAaHUEM(POPMYITPA3ZHOCTUKBAIPATO
B M KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue  onepupoBaTh — MOHATUSIMH:  YHKCIOBOE  PAaBEHCTBO,
YPaBHEHUECOTHONIIEPEMEHHON, Y CIIOBOCHEPABEHCTBO,HEPABEHCTBO
CIIEPEMEHHOW; YMEHHME pElIaThbIMHEHHBICUKBAAPATHBIC YPAaBHEHUS,
TPOOHO-PAIIMOHAIFHBIE YPAaBHEHUSI C OJHOM MEPEMEHHOW, CHUCTEMBI
JIBYX JIUHEWHBIX YpaBHEHMH, TUHECUHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJJpaTHbIe U JIPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
MEPEMEHHOM, BTOM UYMCJICIPUPENICHUN3a1ad U3APYTUX MPEIMETOB U
MPAKTUYECKUX 3a7a4; YMEHUE UCIIOIb30BaTh KOOPAMHATHYIO MPSIMYIO
U KOOPJAMHATHYIO IIOCKOCTh JJISI U300pakeHUs pellieHnid ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHueonepupoBaTbOHATUAMU () YHKITNS, Tpad UKD YHKITUN, HY T
byHKIHH, IPOMEXKYTKHU 3HAKOTOCTOSTHCTBA, IPOMEKYTKHU
BO3pacTaHusi, yObIBaHWSA, HauOOJbIIee M HAWMEHbIIEE 3HAUYCHUS
byHKINY; yMEHUE ONEPUPOBATH MOHATUAMMU: npsMast
IPOIOPLIMOHATIBHOCTb,JIMHEHHAA( YHK NS, KBaApaTUYHAS QY HKIIHS,
oOpaTHas IPONOPLUHUOHATIBHOCTb, napaboa, runepoona;
YMEHHUECTPOUThIpapuKudyHKINI, MCTIOTB30BaThI pAdUKH IITSIOTIPEALIT
€HUSACBOMCTBIPOLIECCOBU3ABUCUMOCTEN, IJISI  PEIICHHUS  3aJad U3
JIpYTuX Y4eOHBIX MPEIMETOB U PEAbHON KU3HU, YMEHUE BBIpAkKaTh
dbopMynamMu 3aBUCUMOCTH MEXIY BEIIMYNHAMU

YMenue ONEPHUPOBATH MOHATHUSIMU: MOCJIEI0BATEILHOCT,
apumMeTHdyeckass M TeOMETpUYecKass  MPOTPECCHH;  yMEHHE
UCIIOJIb30BaThCBOMCTBAIIOCIIEIOBATEIHLHOCTEH, POPMYITHICYyMMBIN
o0Iero 4ieHa MpH PElIeHUH 3a/iad, B TOM YHUCIE 3a7a4 U3 JPYrux
y4eOHBIX IPEIMETOB U PEANbHON KU3HU

YMeHnue pemiath 3aa4d pa3HbIX TUIOB (B TOM YHUCJIE HA MPOLICHTHI,
JOJIM W YacTH, ABWXKEHUE, PabOTy, 1IEHYy TOBAapOB M CTOMMOCTH
MOKYTIOK M YCIIYT, HAJIOTH, 3a/1a4yd W300JIaCTH yIpPaBICHUS JTUIHBIMA
U CeMEWHbIMM (UHAHCAMH); YMEHHE COCTAaBJISATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA M CHCTEMBI MO YCJIOBUIO 3aJ1a4H,
UCCIIEI0BATh MOJIYYEHHOE PEIIEHHE U OLICHUBATH MPaBAONOJ00HOCTD
MOJIyYECHHBIX PE3yIbTAaTOB

YMeHue onepupoBaTh NOHATUSAMU: QUTYpaA, TOUKA, OTPE3OK, MpsMasi,
Jy4,7I0MaHas1,yroJl,MHOTOyT OJIbHUK, TPEYTOJIbHUK, PABHOOEAPEHHBIN
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U PAaBHOCTOPOHHUI TPEYrONbHUKU, MNPSAMOYTOJbHBIM TPEYTrOJbHUK,
MeJuaHa, OMCCEeKTpUCa M BBICOTA TPEYrOJIbHUKA, YETHIPEXYTOJIbHUK,
napajuiesiorpaMM, poMO, MpPSMOYrOJIbHUK, KBajpar, Tpareuus;
OKPYXHOCTb, KPYT, KacaTelbHasi; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU
durypamu; yMeHHe peliaTh 3aJauyd, B TOM YHCIE U3 MOBCEIHEBHOU
KU3HU, HA HAXO0XJICHHE NeOMETPUUYECKHX BEJIIMYUH C MPUMEHEHUEM
U3YYEHHBIX CBOMCTB (uUryp u (pakroB

10

YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (PUTYp, PaBEHCTBO
TPEYTrOJbHUKOB; MapaJUIEIbHOCTh U TMEPHEHIUKYISIPHOCTh MPSMBIX,
yroa MEXIy HpsSMbIMH, NEPHNEHAUKYJSAP, HAKIOHHAS, IPOEKIIMS,
1n0/1061Mepuryp,noJ00HbIETPEYroJIbHUKN,CUMMETPUSOTHOCUTETBHO
TOYKUHUTIPSAMOW;YMEHUEPACIIO3HABATbPABEHCTBO,CUMMETPHIO u
nojnobue Guryp, napajieNbHOCTh U MEPIEHAUKYISIPHOCTD MPSIMbIX B
OKpYKaIOLIEM MHpPE

11

YMeHue onepupoBaTh TMOHATHUSMH: JUIMHA, PACCTOSHHE, Yroj
(BenMMuMHA yTiia, CHHYC M KOCHHYC YIJIa TPEyroJbHUKA), TUIOMIA/b;
yMEHHUE OIICHUBATh Pa3MepPhl MIPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MUpE; yMEHHEe NpPUMEHSATh (OpMyIbl MepuMeTpa | IUIOHIAAH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTU U IUIOIIAIU Kpyra, o0bema
OPSMOYTOJIBHOTO Mapajuleienuneaa; YMEHHE MPUMEHSATh MPU3HAKU
PaBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHHUKA,
teopemylludaropa, TpuroHoMeTpUUECKHUECOOTHOIICHU SIS
BBIYHCJIEHUS JIUIMH, PACCTOSIHUM, TUIOIIAAECH

12

YMenune wu300paxkaTh IUIOCKHE (UTypsl M HX KOMOWHAIWH,
NPOCTPAHCTBEHHBIC (QUTYPBI OT PYKH, C TIOMOINBIO YEPTEIKHBIX
MHCTPYMEHTOBHUAJICKTPOHHBIXCPEACTBIIOTEKCTOBOMY 17001
CUMBOJILHOMY OITHCaHHUO

13

YMeHue omnepupoBaTh MOHATHSIMU: MPAMOYIOJIbHAs — CUCTEMaA
KOOpAMHAT; KOOPAWMHATHI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IPOU3BE/ICHUE BEKTOpAa Ha YHUCJIO, CKaJISIPHOE MPOU3BEICHUE
BEKTOPOB;YMEHUEHUCIIOIb30BaTbBEKTOPHIMKOOPIMHATHI
JUISITIPEACTABICHU S TAHHBIXUPEIIEHUA3a]a4,BTOMUYUCIEU3IPYTHX
y4eOHBIX IPEIMETOB U PEATBHON KU3HU

14

YMeHre omnepupoBaTh MOHSTHUSMU: CTOJOWKOBBIE W KPYrOBBIC
auarpaMMbl, TaOmWIBI, cpegHee apudmeTmueckoe, MeEIUaHa,
HamOOJbIIee M HAMMEHBIIIEE 3HAYEHHUS, pa3Max YHCIOBOTO HabOpa;
yMEHHE W3BJICKaTh, WHTEPIPETUPOBATH W  TPEOOPa3OBBIBATH
uH(POpMAIINIO, TPEACTABICHHYI0 B TaOMWIaXx M HA JgUarpaMmax,
OTpaXKaroN[yIOCBONCTBANXAPAKTEPUCTUKHPEATHHBIXIIPOIIECCOB
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U SBICHUN; YMEHUE pAaClO3HABaTh HW3MEHYMBBIE  BEJIMYHMHBI
B OKpY>KaIOILLIEM MHUPE

15

YMeHue omnepupoBaTh MOHATUAMM: CIy4YaWHBIA OMBIT (CIy4ailHBIN
AKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HUCXO[)
CIIy4alHOTO OTNbITa, CIy4allHOE€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUEHAXO0UThBEPOSATHOCTUCITYYAHHBIXCOOBITUMBOTIBITAXC
PABHOBO3MOXHBIMHU 3JIEMEHTApPHBIMU COOBITHSIMU;, YMEHHE peIIaTh
3a/layd METOJIOM OpPraHM30BAHHOIO Mepedopa U C HMCIOIb30BAaHUEM
MpaBWIa YMHOXXEHHUS; YMEHHUE OLICHUBATh BEPOATHOCTH PEATbHBIX
COOBITUUUSIBIICHUN, TOHUMATHPOJILIPAKTUYECKUT0CTOBEPHBIXU
MaJIOBEPOSITHBIX COOBITUHA B OKpPYXalollleM MHPE U B KU3HH,
3HAKOMCTBOCTIOHSITUEMHE3aBUCUMBIXCOOBITHI;3HAKOMCTBO c
3aKOHOM OOJIBIIIUX YUCEN U €T0 POJIbI0 B MACCOBBIX SIBIICHUSIX

16

YMeHue BbIOMpATh MOAXOISANIMNA W3YYCHHBIM METOMA JUIS PEIICHUS
3a7]a4U,[IPUBOIUTHIIPUMEPHIMATEMATUYECKUX3aKOHOMEPHOCTEUBITPHU
POAEVKU3HU,PACTIO3HABATHITPOSIBICHUE3aKOHOBMATEMATUKH B
HUCKYCCTBE, OIMCHIBATh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTaTHI,
MOJIYYEHHBIE B XOJE PA3BUTUS MATEMATUKU KaK HAayKH, IPUBOIAUTH
IIPUMEPBIMATEMATUYECKUXOTKPBITUMMNXAaBTOPOBBOTEUECTBEHHON |
BCEMHUPHON UCTOPUU

IlepeyenbiieMeHTOBCOAEpPKAHUS, IPOBepsieMbIxHAO I ImomaTeMmaTuke

Kon [IpoBepAeMBIINIEMEHTCOAEPKAHUS
1 UucnanBbIYUCICHUS
1.1 | Harypanbusleunensieuncina. [Ipu3zHaku1eIMMOCTHIICTBIXYUCENT
1.2 OOBIKHOBEHHBIE ¥ JECSATHYHBIE JIpOOM, TMPOIIEHTHI, OECKOHEUHBIE
NepUOIUUECKHE Ipodu
1.3 | PaumonanpHbIcUnCcIa. ApU(METHICCKHEOTIePAIHHCPAIIIOHATHHBIMU
YUCIaMHU
1.4 JleiicTBuTENBHBIC YUCTA. APUPMETUUECKHIE OTIEPAITUH C ICUCTBUTEIbHBIMU
YUCIaMHU
1.5 | [IpubnnkeHHbICBEIYUCICHUS, TPABUIA0KPYTICHUS, IPUKUIKANOIICHKA
pe3yibTaTa BIYUCICHUM
2 AnreOpanyecKUeBbIPAXKEHUS
2.1 BykBeHHbIeBbIpaKeHUSI (BBIPAXKEHUSCTIEPEMEHHBIMM )
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2.2 Crenensc nenpiMnokasareneM.CTeneHbC paluOHAIbHBIMIIOKA3aTEIEM.
CgolicTBa cTENEHU

2.3 MHoro4yieHsl

2.4 | AnreOpaundeckasipoOb

2.5 | ApubmMerndeckuit KOPEHb HaTypaJIbHON CTETICHH. JeuictBus
¢ apuPMETHICCKUMHU KOPHIMHU HaTypaIbHOUN CTEIICHH

3 VYpaBHEeHUsIMHEPAaBEHCTBA

3.1 | LenbiennpoOHO-parrioHa bHbIeypaBHEHU . CHCTEMBIMCOBOKYITHOCTH
YpPaBHEHUM

3.2 | Lenbie u qpoOHO-paninoHaIbHBIE HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH
HEPaBEHCTB

3.3 PemieHneTekCTOBBIX 33124

4 YucnoBeienOCIe10BATETLHOCTH

4.1 |IlocnenoBaTeabHOCTH,CTIOCOOBI3aIaHUSTIOCTICIOBATEILHOCTEH

4.2 | Apudpmerndeckasureomerpuyeckasmnporpeccun. @opmyna CJIOHBIX
IIPOIIEHTOB

5 DOyHKIUU

5.1. |®ynknus, crnocoOsl 3amanus (yHkiuu. ['padux  PyHkiuu. O6nacTh
OTpEJeICHUs] M MHOXXECTBO 3HaueHud Gynkuuu. Hynmu  Qyskium.
[IpoMexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEKYyTKH MOHOTOHHOCTH (YHKIIUH.
MakcumyMbl W MUHUMYMBI (yHkiuu. HawuGonbliee u HauMeHbIee
3HaueHue (PYHKIIMHU HA IPOMEXKYTKE

6 KoopanHaTeiHaIpAMOMUILIOCKOCTH

6.1 | KoopaunatHasmpsimas

6.2 | JlekapTOBBIKOOPAMHATHIHAILIOCKOCTH

7 I'eomerpus

7.1 I'eomeTpruecknepuryprmuxcBoMNCTBa

7.2 TpeyronbHHUK

7.3 | MHOTOYTOJIbHUKH

1.4 OKpyX HOCTBUKPYT

7.5 | U3smepeHuereoMeTpu4eCKUXBETUUYUH

7.6 | BekTopbhIiHAMIOCKOCTH
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8 BepositHOCTBUCTAaTUCTHKA
8.1 | OnucarenbHasCTATUCTUKA
8.2 | BeposaTHOCTb
8.3 | KombOunaropuka
8.4 | MHuoxecTBa
8.5 |I'padm
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