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@enepanpHas pabouass mporpaMMa 1o ydyeOHoMy mnpeamety «MaremaTukay
(0azoBBIif ypoBeHb) (mpenMeTHas obnacTh «Marematuka U HHpOpMaTHKa») (Hanee
COOTBETCTBEHHO — IIpOrpaMma 110 MaTeMaTUKe, MaTEMATHKA) BKIIOYAET NOSICHUTEIBHYIO
3aIlUCKYy, COJEepKaHhue OOyueHUus, IJIAHUPYEMbIE DPE3yJbTaTbl OCBOCHUS MPOTrpamMMbl
Mo  MaTeMaTuke, TEMaTHYeCcKOoe IUIAaHUpOBaHWE, TepedeHb  (Koau(uKkaTop)
pacnpeleneHHbIX M0 KilaccaM IPOBEPSEMbIX TPEeOOBAaHUN K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHUs U 3JIEMEHTOB
COZEpXaHMs [0 MaTeMaTHKe, NepeueHb (KOoAu(pUKaTOp) IMpOBEpsEMbIX TpeOOBaHMI
K pe3ysbTaTaM OCBOCHMS OCHOBHOI 0Opa3oBaTeIbHOM MPOrpamMMbl OCHOBHOTO OOIIETO
00pa30BaHuUs U JIEMEHTOB COJIEPKAHUS 10 MATEMATHUKE.

IMNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o MaremMaTtuke I oOydaromuxcs 5-9 kiaccoB paspaboTraHa
Ha ocHoBe PI'OC OOO. B mporpamme mo MaTEMAaTHKE YYTEHBI HAEH U IOJOKEHUS
KOHILIENIIMM Pa3BUTUSI MaTeMaTHuecKoro oopasoBanus B Poccuiickoit denepanuu.

[IpenmeToM MaTeMaTUKH ABIISIOTCS (PyHIAMEHTAJIbHBIE CTPYKTYPbI HALIETO MUPA —
IPOCTPAaHCTBEHHbIE (OPMBI M  KOJIMYECTBEHHBbIE OTHOLIEHUS (OT MPOCTEHIIMX,
yCBaMBAa€MbIX B HENOCPEACTBEHHOM OIIBITE, /10 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUTSL Pa3BUTHUSL HAYYHBIX U MPUKIAIHBIX Ujeh). Maremarruueckue 3HaHus 00eCeYrBaloT
NOHMMAHUE TNPHUHIMIIOB YCTPOMCTBA W HCIOJb30BAHUSA COBPEMEHHOM TEXHUKH,
BOCIIPUSATAE W  HWHTEPOPETALMIO COLMAIBHOM, JKOHOMMYECKOM, IOJUTUYECKOU
uHbOpMalMU, JAIOT BO3MOXKHOCTH BBINOJIHATH PACUETbl M COCTaBISATh AJITOPUTMBI,
HAXOJUTh U MPUMEHSTH (POPMYIIBI, BIIaJIETh MPAKTHUYECKUMU MPUEMaMHU T€OMETPHUECKIX
U3MEpPEHU M TOCTPOEHUH, 4uTaTth MH(OpMAaLNIO, MPEACTaBICHHYIO B BHAE TaOJMIL,
qyarpaMM M rpa@uKoB, JKUTh B YCJIOBHMSIX HEONPENEIEHHOCTH U TOHMMATh
BEPOSITHOCTHBIN XapaKTep CIy4ailHbIX COOBITHH.

N3ydyenune maremaTHku (opMupyeT y oOydarolmuxcs MaTeMaTUYeCKUi CTUJIb
MBIILUICHUS], TIPOSIBIISIOLIUIICS B ONpEEIEHHbIX YMCTBEHHbIX HaBblkax. OOyuatoniuecs
OCBaWBAIOT TaKWE NPUEMbl M METOAbl MBIIUICHUSA, KaK HMHAYKUUS W JACAyKIIHS,
000011IeHHe U KOHKPETU3allMsl, aHaJIU3 U CHHTE3, KJacCU(UKAIMs U CUCTEMATU3ALIMS,
abctparupoBanue v aHajaorusi. OObeKThl MAaTEMATHYECKUX YMO3AKIIIOUEHUH, TpaBuiia ux
KOHCTPYMPOBAHUSI PACKPHIBAIOT MEXAHH3M JIOTHYECKHX IOCTPOCHUMN, CIIOCOOCTBYIOT
BBIPaOOTKE yMeHHUsS (POPMYIHPOBaTH, OOOCHOBBIBATH W JOKA3bIBATH CYXICHUS, TEM
caMblM PAa3BUBAIOT JIOTMUECKOE MbllUIeHHe. M3ydeHne maTeMaTUKu o00OecreynBaeT
dbopMHUpOBaHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIUTAHUE YMEHUU
JNEUCTBOBAaTh MO  33JaHHBIM  AJIrOpUTMaM,  COBEPIIEHCTBOBAaThH  HM3BECTHHIE
U KOHCTPYMpOBaTh HOBbIe. B mpouecce pelmieHus 3agad — OCHOBHOM Y4yeOHOM
NEATEIbHOCTH Ha ypOKax MAaTeMaTWKU — pPAa3BUBAIOTCA TBOPYECKAS W MPHUKIAJAHAS
CTOPOHBI MBILLJICHHUS.



OOyueHue maTemMaTHKe JaeT BO3MOXKHOCTh Pa3BUBATh Y OOY4YalOIIMUXCS TOYHYIO,
palMoOHAIbHYI0 U MH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh Haubosiee MOIXOMASIINe
S3BIKOBBIC, CHMBOJIMYECKUE, TpaduyecKkue CpelCcTBa [JIsl BBIPAKEHUS CYXKICHHIM
Y HarJsiJHOTO UX IPEACTABICHUS.

[Ipy u3yyeHUM MaTeMaTUKH OCYLIECTBISIETCS OO0Iee 3HAKOMCTBO C METOJAMHU
MO3HAHMS JEHCTBUTEIIBHOCTH, MPEICTABICHUSMHA O MPEIMETE U METOAAX MAaTEMAaTHKH,
UX OTJIMYUHU OT METOJIOB IPYTHX €CTECTBEHHBIX U TYMaHUTaPHBIX HayK, 00 0COOEHHOCTSIX
MIPUMEHEHUS MATEMATUKH JIJI1 PEICHUSI HAYYHBIX U MPUKIaJAHBIX 3a7a4.

[IpuopureTHbIMU LEIIMU O0OyUYEeHHSI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCS:

dbopMUpOBaHHE IEHTPAIbHBIX MATEMATHYECKUX TMOHATUNA (YHCIIO, BEJIUYUHA,
reomeTpuueckas ¢Gurypa, NepeMEHHas, BEPOATHOCThb, (DYHKIHs), OOECICUMBAIOIINX
IPEEMCTBEHHOCTh U NIEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHMS O0OYHAIOIIMXCS;

MO/BEACHUE OOyYaronMXcsd Ha JOCTYIIHOM [UIsi HHMX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MATEMaTHUKU U OKPY’KAIOIEro MHpa, IOHUMAHUE MAaTEMAaTUKHU KaK 4acTH
oO1IEH KyJIbTYpbl YEJIIOBEUECTBA;

pa3BUTHE WHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEW 0O0yyarommuxcs,
M03HABATEJIbHOW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, KPUTUYHOCTU MBILJICHHUS,
MHTEpECA K U3YYCHUIO0 MaTEMATHUKH;

dbopmupoBanre (GYHKIMOHATBHOW MAaTeMAaTHUYECKOM TpaMOTHOCTH: YMEHHUS
pacro3HaBaTh MPOSBICHUS MAaTEeMaTHUYECKUX MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pPEATBHBIX JKU3HEHHBIX CUTYalMsIX W MPU H3YUYCHUU APYTUX YYEOHBIX MPEIMETOB,
MPOSIBJICHHSI 3aBHUCUMOCTEH W 3aKOHOMEPHOCTEH, (opmMynupoBaTh HMX Ha SA3BIKE
MaTeMaTUKH U CO3/1aBaThb MAaTeMaTUYECKUE MOJENIH, NPUMEHATh OCBOCHHBIM
MaTeMaTUYECKHil anmapar [ pelIeHHs MNpPaKTUKO-OPUEHTHUPOBAHHBIX  3ajiad,
WHTEPIPETUPOBATH U OIIEHUBATH MOJYYCHHBIE PE3YJIbTATHI.

OCHOBHBIE JJMHHUH COJIEPKaHuUs TIPOTpaMMBbI TI0 MaTeMaThke B 5—9 kimaccax: «Ywucna
U BBIUMCIEHUS», «AnreOpa» («AnreOpanueckue BBIpAXEHUs», «YpaBHEHUS
U HepaBeHCTBay), «DyHkuum», «l'eomerpusi» («l'eomerpuueckue ¢GuUrypsl U HX
CBOMCTBa», «M3MepeHne reoMeTpuYecKrX BEJIHYHMHY»), «BeposATHOCTh M CTaTUCTHKAY.
JlaHHbIe JTMHUM Pa3BUBAIOTCS MApAJUIENbHO, KaXKJas B COOTBETCTBHHM C COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBUCUMO OJIHA OT JpYro, a B TECHOM KOHTAaKTe
U B3aUMOJICHCTBHUH.

Copeprxanue mporpamMbl 0 MaTeMaTHKe, pacipeiesieHHOe Mo rojaM 00y4YeHus,
CTPYKTYpPUPOBAaHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIANHAAIBEHBIM
BOnpocaM  oOydammuecs  oOpaiajiuch  HEOJHOKPATHO, YTOOBI  OBJIAJICHHE
MaTEMaTUYECKUMH TOHATUSIMU M HaBbIKAMU OCYILIECTBISUIOCH IOCJIEI0BATEIBHO
U TOCTYNaTelbHO, C COOJIIOJICHHEM NpPHUHIIMIA MPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIUCh B OOIIYI0 CHCTEMY MATEMAaTHYECKUX MPEACTABICHUNA OOYyJaroImxcs,
paciupsist ¥ yriryossisi ee, 00pasysi IpOYHbIE MHOXKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO maremaTtuka sIBJISIETCS 0053aTE€NIbHBIM YYEOHBIM
MpPEeIMETOM Ha YpOBHE OCHOBHOro oOiero oopazoBanusi. B 5—9 kiaccax maremartuka



TPaIUIIMOHHO U3yYaeTcs B paMKax CIeAYIONINX Y4eOHBIX KypCOB: B 5—6 Kitaccax — Kypca
«Marematuka», B 7-9 kimaccax — KypcoB «AnreOpa» (BKJIIOYast SJI€MEHTHI CTaTUCTHKH
U Teopuu BeposiTHocTel) u «l'eomerpusi». IlporpamMmMoil Mo MaTreMaTWKE BBOJIUTCS
CaMOCTOSITENIbHBIN YIeOHBIA Kypc «BepoATHOCTD U CTATHCTUKAY.

OO1mee 4uCiIO 4acoB, PEKOMEHIOBAHHBIX NJISl M3YYCHHS MaTeMaTWuKu (0a30BBIHA
YpOBEHb) Ha YpPOBHE OCHOBHOIO o0OIero oopazoBanus, — 952 wyaca: B 5 kimacce —
170 wacoB (5 wacoB B Hememo), B 6 kimacce — 170 gacoB (5 yacoB B HeAeIo),
B 7 knacce — 204 vaca (6 gacoB B Henemio), B 8 kinacce — 204 vaca (6 4acoB B HEJEINIO),
B 9 kacce — 204 vaca (6 yacoB B HEIEIIO).



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

HSY‘ICHI/IC MAaTCMAaTUKH Ha YPOBHC OCHOBHOI'O O6IH€FO O6pa3OBaHI/I}I HaIlIpaBJICHO
Ha AJOCTHIXKCHHC O6y‘IaIOHII/IMI/IC}I JIMYHOCTHBIX, MCTAIIPCIMCTHBIX M IIPCAMCTHBIX
06p&30BaTCJ'II>HI>IX PE3YJILTATOB OCBOCHHUA y‘I€6H01“O npeamceTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE ~ pe3ynbTaTbl  OCBOECHHUS  MPOrpaMMbl [0  MaTeMaTHKe
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

OpPOSIBJIEHUEM MHTEpeca K INPOLUUIOMY M HACTOSIIEMY POCCUICKON MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHUEM K JIOCTHKEHUSIM POCCUHMCKHUX MAaTEMaTHUKOB M POCCUICKON
MaTEeMaTHYECKON INKOJbI, K HWCIOJB30BAHHIO JTHUX JOCTIDKCHHH B JPYTrUX HayKax
U IPUKJIAJHBIX cepax;

2) rpa:KIaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00S3aHHOCTEN IpakJIaHUHA U Pealii3alliu €ro npas,
NPEICTaBIEHUEM O MaTEeMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUSA Pa3IMYHBIX
CTPYKTYD, SIBJICHUH, IPOLIEyp TPakJaHCKOTO 0011ecTBa (HanpuMep, BIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO ASTHUYECKHX MpOoOJIeM, CBSA3aHHBIX C IMPAKTUYECKUM
IIPUMEHEHUEM JIOCTYIKEHMM HAyKH, OCO3HAHMEM Ba)XHOCTH MOPAIBbHO-3TUYECKUX
IIPUHLIAIIOB B IESTENBHOCTH YUYEHOTIO;

3) TpyaoBO€E BOCHIUTAHHUE:

YCTAHOBKOM HA AaKTUBHOE ydacTME€ B pPEUICHUMM NPAKTUYECKHUX  3a]ad
MaTE€MaTUYeCKOM  HalpaBJIEHHOCTH, OCO3HAHMEM  Ba)XHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHusl Ha TMPOTSHKEHMM BCEH JKM3HM I yCHEIIHOW mpodeCcCHOHAIBHON
NEeSATENbHOCTA M Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM
U TOCTPOCHUEM HWHIUBUIYAIbHOW TPAaeKTOpUM OOpa30BaHUs M KU3HEHHBIX IJIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4YecKoe BOCTIMTAHUE:

CIIOCOOHOCTBIO K OMOI[MOHATBHOMY M 3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajJad, pEIICHUH, PpacCYKICHHH, YMEHHIO BHJIEThH
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TMIO3HAHMS

OpHEHTAIMel B JCITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTABICHHUH
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BHUTHsA 4YeJIOBEKa, MPHPOALI M OOIIECTBa,
MOHUMAaHUEM MaTEeMaTHUYECKON HAYKH Kak c()epbl YeIOBEYECKOW IeSTEIBHOCTH, ITAIOB
€€ Ppa3BUTUS M 3HAYMMOCTH JJIsI PAa3BUTHS LMBUIM3ALMH, OBJIAJICHUEM SI3BIKOM
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MaTeMaTUKM W MaTeMaTHYE€CKOM KYHBTypOﬁ KaKk CpCcACTBOM IIO3HAHHUA MHUpPA,
OBJIaACHHUCM HpOCTGﬁHII’IMPI HaBBIKaMH HCCHGHOB&TCHLCKOﬁ JACATCIIBHOCTH,

6) puznueckoe BOCIIUTAHME, ¢opmupoBanue KYJbTYPbI 310POBbS
U SMOIHOHAJIBLHOTO0 0JIArONMOJyYHs:

TOTOBHOCTBIO IPUMEHSATh MAaTEMAaTUUECKUE 3HAHUS B HHTEPECAX CBOETO 370POBbS,
BEJICHUS 30POBOro 00pa3za >KM3HHU (30pOBOE NMUTAHUE, COATTAHCHPOBAHHBIM PEXKUM
3aHATHUH U OTAbIXA, peryJisipHas pu3nyeckas akTUBHOCTb ), COOPMUPOBAHHOCTHIO HABBIKA
pednekcun, MpU3HAHWEM CBOEro IpaBa Ha OMMOKY M TaKOro >K€ IpaBa JApPYroro
YeJI0BEKa,

7) 3K0JIOrHYecKOe BOCIIUTAHHE:

OpHMEHTaIlell Ha INPHMEHEHHE MAaTeMAaTUYECKUX 3HAHHMU IS pEIleHHs 3aj1ad
B 00JIaCTH COXPAHHOCTH OKPY KAIOLIEH Cpejibl, IFIAHUPOBAHMUS [TOCTYIIKOB U OLIEHKH HMX
BO3MOJKHBIX ITOCIEICTBHU Ui OKDPYKAIOIICH Cpelbl, OCO3HAHHMEM TJI00aJIbHOIO
XapakTepa 3KOJOTHYECKUX IPOOIIEM H IyTEH UX PEIICHHS;

8) aganTanusi K M3MEHSIOIAMCS YCJIOBHSIM COIUAIBLHOI ¥ MPUPOIHON Cpebl:

TOTOBHOCTBIO K JICUCTBUSM B YCIIOBHSAX HEONPEAECICHHOCTH, OBBIIICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NESITEIbHOCTh, B TOM YHUCJIE yMEHUE
YUUTBCS Y APYTUX JIOACH, MpUOOpPETaTh B COBMECTHOW NEATEILHOCTU HOBBIE 3HAHMUS,
HABbIKW U KOMIIETEHIIMH U3 OMbITA APYTUX;

HEO0OXOIUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4yucie (HOpMyIUpOBATH
UJeU, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM YHCJIE paHEE HE U3BECTHBIX,
0CO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIUIO KaK BbI30B, TPEOYIOLINI KOHTPMEpP, KOPPEKTHUPOBATH IPUHUMAEMbIE PEIICHHUS
U AeicTBUsA, GOPMYIUPOBATH U OLIEHUBATH PUCKU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOSHHUS MTpOrpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusi y oOydaromierocst Oyayt copMupoBaHbl METalpeAMETHBIE pe3yJIbTaThl,
XapaKTEPHU3YIOIIUECS OBIAJCHHEM II03HABATCIbLHBIMU YHUBEPCATBHBIMU yUEeOHBIMU
JNEUCTBUSIMH, KOMMYHUKATUBHBIMU  YHHUBEPCAJIBbHBIMU  y4YEOHBIMH  JICHCTBUSMH,
PETYISATUBHBIMUA YHUBEPCATBHBIMUA YICOHBIMU JACHCTBUSIMH.

Ilo3HaBaTeIbHBIE YHHUBCPCAJIIbHBIC y‘leﬁﬂble IleﬁCTBHﬂ

[lo3HaBaTenbHble  yHUBEpCAJbHBIE  y4eOHble  JIEHCTBUS  OOECIeYMBaIOT
dbopMupoBaHue 06a30BbIX KOTHUTUBHBIX MPOLECCOB 00y4arONIMXCcsl (OCBOEHUE METO/IOB
NO3HAHUSA OKPYXAIOIIET0 MHpa, IPUMEHEHHE JIOTUYECKHUX, MCCIIEI0BATEIbCKUX
orepanuii, yMeHul paboTaTh ¢ HHPOpPMAIHUEH).



ba3oBrble joruyeckue A1eHCTBUA:

BBISIBIISITh M XApPAaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTeMaTHYECKUX
OOBEKTOB, MOHATHUN, OTHOLIEHUN MEXIY MOHATUAMH, (HOPMYIMPOBATH OIpPENEICHUS
NOHSATUN, YCTAHABIMBATh CYILIECTBEHHBIM TIPU3HAK KJIACCU(PUKALMU, OCHOBAHUS
JUI 000011IEHUS U CPaBHEHUS, KPUTEPUH MPOBOUMOIO aHAIIN34,

BOCIPUHUMATH, (HOPMYIIMPOBATH U MPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIHHBIC
Y OTpULATENbHbIE, EAMHUYHbBIE, YACTHBIE U O0IIKE, YCIOBHBIE;

BBISIBJISIT MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M IPOTUBOPEUMS
B (QaxTtaxX, JaHHBIX, HaOIIONEHUSAX U YTBEPXKICHUAX, MpengaraTb KpUTEPUH
JUIS BBISIBJIEHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

OPOBOJAUTH BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEOyKTHUBHBIX
Y MHAYKTUBHBIX YMO3AKJIIOUEHUHN, YMO3AKIFOUEHHUI 110 aHAJIOTUY;

pa3dupaTh  JOKazaTeiabCTBA  MATEMaTHMUECKUX  YTBEpXKIEHUM  (IIpsMble
U OT IMPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOKHBIE JIOKa3aTeJIbCTBA
MaTeMaTU4YecKuX (PaKTOB, BBICTpAMBATh AaAPTyMEHTAIMIO, MPHUBOJIUTH IPUMEPHI
Y KOHTPIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh coco0 pelleHrs y4eOHOM 3a7aud (CpaBHHBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh HanOoyee MOAXOAAIIMNA C YUYETOM CaMOCTOATENBHO BBIIEIEHHBIX
KPUTEPHEB).

Bba3oBble uccienoBaTe/IbCKue AeiiCTBUA:

UCIIOJIB30BaTh BOIPOCHI KaK HCCIICIOBATECIIbCKUM HWHCTPYMEHT ITO3HAHUSA,
dbopMyIHpOBaTH BOIPOCH], (PUKCUPYIOIIUE MPOTUBOPEUNE, ITPOOIEMYy, CaMOCTOSTEIHHO
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MTO3HIINIO, MHCHUE;

IIPOBOJIUTH 10 CAMOCTOSITEIILHO COCTABICHHOMY IIJIaHY HECIIOKHBIN SKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOSHHOCTEH MaTEMaTHUECKOTO 00OBEKTA,
3aBUCHUMOCTEN 0OBEKTOB MEXIY COOO0M;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUST W BBIBOJABI 1O pe3yjbTaTam
MIPOBEICHHOTO HAOJIOIEHUS, MCCIICOBAHMUSA, OIEHWBATh JIOCTOBEPHOCTH MOJYyYEHHBIX
pE3yJIbTaTOB, BEIBOJIOB U 000OIIICHMIA,

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TakKe BBIIBUTATh
MIPEAIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCJIOBHSIX.

Pabora c undopmanmeii:

BBISIBJISITh ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh  WHGOpPMAIUU, JaHHBIX,
HEOOXOIMMBIX JJIsl pEIICHUS 3a/1a4u;

BBIOWpATh,  AHAJIM3UPOBATh,  CHUCTEMAaTU3UPOBATH M  WHTEPIPETUPOBATH
uH(OOPMAITUIO PA3TUYHBIX BUIOB U ()OPM MIPEICTABICHHUS,

BBIOWpaTh (hopMy TpencTaBiieHUs WHPOPMAIUA W WIUTFOCTPUPOBATH peliaeMbIe
3aJlayu CXeMaMu, AuarpaMMaMu, HHOUM rpaduKoi U UX KOMOMHAIUSIMU;



OLCHNBAaTh HAACKHOCTD I/IHCI)OpMaI_II/II/I 10 KPUTCPHUAM, NPCAJIOKCHHBIM YUUTCIICM
NI C(bOpMy.HI/IPOBaHHLIM CaMOCTOATCIIBHO.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUA
KoMMyHUKAaTHBHBIE  yHHBEpPCAJIbHBIC  ydeOHBIE  JCHCTBUS  00eCrednBarOT
c(hOpPMHPOBAHHOCTH COITMATBHBIX HABBIKOB O0YJaFOIIIHXCA.

Oo0menue:

BOCIIPHUHUMATh M (OPMYJIHPOBATh CYXKJICHHS B COOTBETCTBUU C YCJIOBHSIMH
U LEIIMU OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOKO TOUKY 3PCHHUS B YCTHBIX
U MMMUCHbMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS IO XOJy PEIICHUs 33aJ1aud M TOJyYCHHBIM
pe3yJibTaram;

B X0Jic OOCYXJIEHMs 3aJaBaTh BOIPOCHI II0 CYIIECTBY OOCYKJIaeMOH TEMBI,
poOIeMbl, pemaeMoil 3a/auu, BBICKA3bIBAaTh WJIEH, HAICJICHHBIC Ha TIOWCK pEIICHUS,
COMOCTABJISITh CBOM CYXKACHUS C CYXICHUSAMH JAPYIHMX YYaCTHMKOB JHAjora,
OoOHapy>XMBaTh Pa3jIM4He M CXOJCTBO MO3UIIMHI, B KOPPEKTHOH dhopme hOpMyIUpPOBATH
pa3HorIacus, CBOM BO3PaKCHUS;

MPEACTABIATh PE3YJbTAaThl PEIICHUS 3aJa4d, SKCIEPUMEHTa, WCCICIOBaHU,
IIPOCKTa, CaMOCTOSATEIbHO BBIOMpaTh (QopMaT BBICTYIUICHHS C Yy4eTOM 3ajaad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBO:

MOHMMATh U MCIIOJIb30BaTh PEUMYIIECTBa KOMaHIHON U MHAWBHUYaTbHONU PaOOThHI
NIPU peIIeHUuH Y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

OpPUHUMATh LEeJdb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPIraHU3ALHUIO
COBMECTHOU palOThI, paclpenesiTh BUIAbI pa0boT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC
U pe3ysbTat paboThl, 0000111aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

y4acTBOBAaTh B TPYNIOBBIX (opMax padoThl (0OCyXkIeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YaCTh PabOTHI M KOOPIUHUPOBATH CBOU
JEHCTBUS C APYTMMU YJICHAMH KOMAaH]IbI, OIIEHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIUI
NPOAYKT MO KPUTEPHSIM, CHPOPMYITHPOBAHHBIM YUaCTHUKAMH B3aWMOICHCTBUS.

PeryasiTuBHbIe YHUBeEpCcAJbHbIE y4eOHbIe TeCTBUS
PerynstuBHble yHUBEpCalIbHbIE YUeOHbIE IEHCTBUS 00eceunBaOT (OPMUPOBAHHE
CMBICJIOBBIX YCTAaHOBOK M JKU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuszanmus:

CaMOCTOSITENIFHO COCTaBIISITh IUIaH, aTOPUTM peIIeHUs 3aJadyd (WA €r0 4acTh),
BBIOWpATh CMOCO0 pelieHUs ¢ YYeTOM MMEIOIUXCS PECYpCoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4EeTOM
HOBOH MH(pOpMAIIH.
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CaMOKOHTPOJIB!

BJIaJIETh CIIOCOOAMM CaMONPOBEPKH, CAaMOKOHTPOJSL Tpolecca W pe3ysbTara
peleHns MaTeMaTHYeCcKOH 3a1a4;

HpeABUICTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh IpPH pEIICHWH 3a]auHu,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HANJIEHHBIX
OUINOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLIEHMBATh COOTBETCTBUE pe3yJbTaTa JAEATEJbHOCTH IIOCTABJICHHOM Lieiu
U YCJIOBUSIM, OOBACHATh MPUYHMHBI JTOCTUKCHUS WM HEJIOCTHKCHUS LU, HAXOJUTh
OIIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDI

[IpenMeTHbIE pe3ysbTaThl OCBOCHHS IIPOTPAaMMBI 10 MATEMATUKE IPEACTABICHBI
1o rogaM OOy4eHHs B paMKaxX OTJEJIbHBIX YYEOHBIX KypcOB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7—9 kmaccax — KypcoB «Anredpay», «leomerpus», «BeposaTHOCTDH
Y CTaTHCTHUKAY.
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DOEJEPAJIBHAS PABOYASI TIPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

INOACHUTEJIBHAA 3AIITMCKA

[TpuopuTeTHBIMU LIETIIMU O0YUYEHUSI MaTeMaTUKE B 5—06 Kilaccax sIBISIOTCS:

NpoAODKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKHUX MOHATHHI (4HCIIO,
BEJIMUMHA, TreoMmeTpuueckas  ¢urypa), OOECINEUMBAIOUIMX  MPEEMCTBEHHOCTh
U TIEPCIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHUsI 00YUaIOIINXCS;

pPa3BUTHE HHTEJUIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OO0ydYaromuxcs,
MO3HABATEIbHOM AKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHHM, HHTEpeca K H3YUYEHUIO
MaTE€MaTUKHU;

MO/ABEACHUE OOyYaromMXCd Ha JOCTYIIHOM [UIi HHMX YPOBHE K OCO3HAHMIO
B3aMMOCBSI31 MaT€MAaTUKHU U OKPYXKaIOLIEro MUpa;

(GopmupoBaHre (PYHKIMOHAIBHON MaTeMaTUYeCKOM TIPaMOTHOCTU: YMEHHMS
pacno3HaBaTh MaTeMaTHYeCKHE OOBEKThl B PEANbHBIX JKU3HEHHBIX CHUTYaIlUsX,
NPUMEHATH OCBOEHHBIE YMEHHUS Uil pEUIeHUS MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WUHTEPIIPETUPOBATH IIOJIYYEHHBIE pE3yJbTaTbl M OLEHUBAaTh HMX Ha COOTBETCTBHE
IIPAKTUYECKON CUTYALINH.

OcCHOBHbIE JMHHHM COJIEp)KaHUS Kypca MaTreMaTdku B 5-6 Kimaccax —
apumeTrnyeckass U TeOMETpUYECKasi, KOTOpBIE Pa3BUBAIOTCS MapajlieNbHO, KaKaas
B COOTBETCTBHU C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBUCHMO OJIHA OT APYTOH,
a B TECHOM KOHTaKT€ W B3aUMOJEWUCTBHM. Tarkke B Kypc€ MAaTeMaTHKH ITPOUCXOIUT
3HAKOMCTBO C AJIEMEHTAMU aJIr€Opbl U ONMUCATETbHON CTATUCTUKHU.

N3yuenne apupMeTnyeckoro marepuaja HAYMHAETCAd CO CHUCTEMaTU3ALMH
Y pa3BUTHS 3HAHUU O HATypalbHBIX YHUCIAX, MOJIYYEHHBIX HAa YPOBHE HAYaJbHOIO
obmiero oOpa3oBaHus. [Ipy 3TOM COBEpPUICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKHU
U (OpMHUpPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUM codeTaercsi C pa3BUTHEM
BBIUMCIIUTEIBHOM KYJIbTYPbl, B YacCTHOCTH C OOYy4YEHHEM MPOCTEHIIMM IpHEMaM
NPUKUJIKH W OUEHKH PEe3yJIbTaTOB BbIYUCIEHUH. W3yueHue HaTypalbHBIX YHUCEN
POAOJIKaeTCs B 6 Kilacce 3HAKOMCTBOM C Ha4aJIbHBIMU TIOHATUSMU TEOPUH TETUMOCTH.

Hayano n3yuenust 0ObIKHOBEHHBIX U JECATUYHBIX IPOOE OTHECEHO K S KIlaccy. ITO
NEPBbIH 3Tall B OCBOCHUU JpOOEii, KOraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJICSIMHU,
HOHATUSIMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JApo0Oei B MOJHOM O00BbeMe
NPEIIIECTBYET M3YyYEHUIO JNECATUYHBIX APoOed, YTO 1enecoo0pa3sHo ¢ TOYKHU 3PEHHUs
JIOTUKA M3JI0’KEHUsI YMCIOBOM JMHUM, KOrJa NpaBWiIa JAEUCTBUI C JECATUYHBIMU
JIpOOSIMA MOKHO OOOCHOBATh YK€ M3BECTHBIMH aJTOPUTMaMH BBINOJIHEHUS JEHCTBUN
C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JACCATUYHBIMU JPOOSMU PACIIUPUT
BO3MOYKHOCTH i1 TIOHMMAaHHUS OOYyYalolMMHUCA NPUKIAJHOIO MPUMEHEHUS HOBOM
3alUCU TPU HM3YYEHUM JAPYTUX MPEIMETOB U MPU NPAKTUYECKOM HCIIOJIb30BAHUU.
K 6 kimaccy oTHeceH BTOpoW »Talm B U3y4YeHUU JpoOeil, TIe MNPOUCXOIUT
COBEpIIECHCTBOBAHUE HABBIKOB CPABHEHUS U MIPeoOpa3zoBaHusi 1poOeii, OCBOEHUE HOBBIX
BBIYMCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYHMCICHUH, B TOM YHUCIE
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3HAUEHUN BBIPAKEHUH, COJEpKAIlMX W OOBIKHOBEHHBIE, U JIECSATHYHBIE JpoOH,
YCTaHOBIICHUE CBsI3el MEXy HUMHU, PACCMOTPEHHE TPUEMOB PEIICHUs 3a/1ay Ha APOOH.
B nHauane 6 kiacca NpouCXOJUT 3HAKOMCTBO C TTOHSTHEM MPOLICHTA.

OCOOEHHOCTBIO U3yUEHUS MOJTOKHUTEIBHBIX U OTPUIIATEIBHBIX YHCEI SBJIAETCS TO,
YTO OHM TaK)K€ MOTYT pacCMaTpHUBAaThCs B HECKOJBKO 3TamoB. B 6 kimacce B Hauane
uzydeHus Tembl «lloyokuTenbHbIE M OTPHIATEIbHBIE YKCIA» BBLACISETCS MOATEeMa
«llenpie uymcna», B pamMKax KOTOpPOHM 3HAKOMCTBO C OTpPULATEIBHBIMU YHCIAMHU
U ICHCTBUSIMU C MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YU CTIAMH IPOUCXOAUT HA OCHOBE
COAEPKATENBHOTO TOAX0Aa. OJTO MO3BOJSET HA JOCTYIHOM YPOBHE I103HAKOMUTh
OOy4YaoIIUXCSl MPAKTUYECKH CO BCEMU OCHOBHBIMHU TMOHATUSMH TE€Mbl, B TOM YHCIIE
U C TMpaBWIAMU 3HAKOB MPH BBIMOJHEHUH apupMeTHdeckux aeicTBuil. M3yuenue
palMOHATILHBIX YKUCEN OyIeT MPO0JKEHO B Kypce anreOpsl / Kiacca.

[Ipu oO0y4yeHHM peEIIEHHIO TEKCTOBBIX 3aJady B 5—6 KiaccaXx HCHOJIB3YIOTCA
apumernyeckue npuemsl penieHus. [lpn oTpaboTKe BBIUMCIUTEIbHBIX HaBBIKOB B 5—6
KJIaccax paccMaTpPUBAaIOTCA TEKCTOBBIC 33/1aUH CIEAYIONINX BUIOB: 33/]a4l Ha JBM)KCHUE,
Ha YaCTH, Ha MIOKYIKH, Ha pab0Ty U IPOU3BOUTEILHOCTD, HA MPOIICHTHI, HA OTHOIIICHUS
u nponopuuu. OOyyaronyecs 3HAKOMSTCS C NPUEMaMU pPEUIeHHs 3ajad nepedopom
BO3MOXHBIX BapUAHTOB, y4arca padoTaTh ¢ MH(pOpMaIMeil, IpeacTaBIeHHOW B (popme
Ta0IUI] WM AUarpaMM.

B nporpamme yueOHOro kypca «Maremartuka» MNpeaycMOTpeHO (HOpMHpOBaHHE
IPOMNEACBTHUECKUX alNreOpandeckux MpecTaBlIeHnHd. bykBa Kak CHMMBOJ HEKOTOPOTO
Yuclia B 3aBUCUMOCTH OT MaTeMAaTHUYECKOTO KOHTEKCTa BBOAMUTCA TOCTETICHHO.
BykBeHHass CUMBOJIMKA IIUPOKO HCHOJB3YETCsS MpeXae BCEro Juid 3alucu OOLIuX
YTBEPXKACHUHN U MPENIOKEHNU, POPMYIT, B YACTHOCTH IS BEIUMCICHHS TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTHUTEIISD» YUCIA.

B nmporpamme yueOHoro kypca «MaremaTtuka» MNpeAcTaBlieHa HarjsgHas
reoMeTpHsi, HampaBJiICHHAs Ha pPa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTEIbHBIX YMEHUN. DTO BAXKHBIM ATal B U3yYEHUU N'€OMETPUH,
KOTOpBI  OCYUIIECTBIIIETCS HA  HArJSIAHO-TIPAKTUYECKOM  YpOBHE,  ONUpPAETCA
Ha HAarsIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bombmias poiab  OTBOAMUTCS
MPAKTHYECKOHN JeSITENFHOCTH, OTBITY, SKCIIEPUMEHTY, MoAeTrpoBanuto. O0yyarommecs
3HAKOMSITCSI C TEOMETPUYECKUMH (DUrypamMu Ha TUIOCKOCTH U B MPOCTPAHCTBE, C UX
OpoCTEHIIMMU  KOHQUTYpalMsIMHM, ydaTcsli M300pakaThb HMX Ha HEJIUHOBAHHOMN
U KJIeTyaToi Oymare, paccMaTpuBaloOT WX MPOCTEUIITNE CBOWCTBA. B mporiiecce nzydenus
HATJISAHOW TEOMETPUH 3HAHWs, MOJyuYeHHBIE 00ydJaloIMMUCS Ha YPOBHE HAYaIbHOTO
o011ero o0pa3oBaHus, CHCTEMATU3UPYIOTCS U PACIIIUPSIOTCS.

CornacHo y4eOHOMY IJIaHy B 5—6 KJjlaccax U3y4yaeTcsl MHTETPUPOBAaHHBIN MPEAMET
«MaremaTtnuka», KOTOpPBI BKJIIOUaeT apu(METHYECKH MaTepuanl W HalJISIHYIO
TEOMETPHUIO, a TaKXKe MPOTENEBTUYCCKUE CBEACHHUS W3 alreOpbl, SJEMEHTHI JIOTUKU
Y Hayaja OMUCcaTeIbHON CTAaTUCTUKH.

OO6111ee YnCI0 4acoB, PEKOMEHIOBAHHBIX Il U3y4eHHs MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 gacos (5 yacoB B Henenmo), B 6 kinacce — 170 vacos (5 yacoB B Hezielno).
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COJEPXAHUE OBYYEHUA
5 KIIACC

HarypaabHble yncia 1 HYJIb

Hatypanbnoe uwncno. Psn nHarypampabix uuncen. Ywmcmo 0. UWzobpaxenue
HaTypaJbHBIX YMCENl TOUKAMH Ha KOOPJMHATHON (YMCIIOBOM) MPSMO.

[lozunnonHas cucreMa cuuciaeHus. Pumckas Hymepanuss Kak —IpuUMeEp
HENO3ULIMOHHON CHCTEMBI CUMCIICHU. [lecATHYHas cucTeMa CUUCICHUS.

CpaBHEHHE HATypAJIBbHBIX YHCEJ, CPABHEHUE HATYpPaJIbHBIX YHCENI C HYJEM.
Crnioco0s! cpaBHeHUs. OKpYyTIEHUE HATypaIbHbBIX YUCEIL.

CrnoxeHHe HaTypaJIbHBIX YHCEJl, CBOMCTBO HYJIS IPU CJIOKEHHWH. BrplunTaHne Kak
NENCTBUE, OOpaTHOE CIIOXKEHUI0. YMHOXEHUE HATypajbHBIX YHMCEJ, CBOMCTBA HYJIA
U eIUHUIBl TpH YMHOXXEHHMH. JleleHne Kak JeilcTBHe, OOpaTHOE YMHOXKEHHUIO.
KomnoHeHTsl neiicTBUi, CBA3b MexAy HUMHU. [IpoBepka pesynbrata apudMeTudeckoro
neiicteus. IlepemecTUTENbHOE W COYETATENIBHOE CBOMCTBA (3aKOHBI) CIOXKEHUS
Y YMHOXEHUS, paclpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHUSI.

Hcnonb3oBanne OykB i 00OO3HAUEHUST HEU3BECTHONO KOMIIOHEHTAa W 3aIlUCH
CBOMCTB apu(MeTHUecKuX eUCTBUH.

Jlenutenu W KpaTHBIE YKCia, pa3yIoKEHUEe Ha MHOHTeNU. IIpocTeie u cocTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTtkom.

Crenenb ¢ HaTypaJbHBIM IMOKa3aTesieM. 3aluCh YKUCIIa B BUAE CYMMBI pa3psaHbIX
CJIAraeMbIX.

UucnoBoe BblpakeHHE. BpIUKMCIEHUE 3HAYEHHUI YHCIIOBBIX BBIPAKEHUH, MOPAIOK
BBINIOJIHEHUST JAecTBUi. Vcrnonap30BaHME TIPU  BBIYUCICHUSX MEPEMECTUTEIHHOIO
U COYETATEIHbHOTO CBOWMCTB (3aKOHOB) CJOKE€HHS U YMHOXXEHHMSI, pacipeleIuTeIbHOrO
CBOWCTBAa YMHOXKCHUSI.

Jpoou
[IpencraBnenue o Ipodu Kak crocoOe 3amucu 4acTu BeluduHbl. OOBIKHOBEHHBIC

npobu. IlpaBusibHBIE W HempaBuiibHbIE ApoOu. CmenraHHash ApoOb, MPEACTaBICHUE
CMEIIaHHON JpoOu B BHUJIE HEMPABUJIBLHOW JpOOM W BBIJCICHHUE II€JIONM YacTHh 4YHcCIiia
W3 HemnpaBWIbHOW apoou. M3o0pakeHue apoOei TOYKaMH Ha YHCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Coxpamenue apoOeit. IlpuBenenue apoOuM K HOBOMY
3HaMmeHarento. CpaBHEHHE JIpoOeH.

CrnoxxeHue W BbIYMTaHUE ApoOed. YMHOXXEHHE U JejeHue ApoOeil, B3auMHO-
oOpaTHble 1poou. HaxoxkieHrne 4acTH 11eJ10ro | IIeJI0T0 10 €r0 YacTH.

Hecstuunas 3amuck apooOeit. [lpencraBnenwe necaTudHoOM ApodbW B BUJC
OOBIKHOBEHHOW. M300parkeHne NEeCITHYHBIX APOOEH TOYKAMU Ha YHCIOBOW MPSMOM.
CpaBHeHHE ACCATUYHBIX IPOOECH.

Apudmernueckre NEUCTBUS C AECATUYHBIMU JIpoOsMU. OKpYyTIIEHHUE NECATUYHBIX
Tpo0ei.
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Penienne TeKCTOBBIX 32124

Pemenre TEKCTOBBIX 3amad apuPMETHIECKUM CHocoOOM. PereHue jgormdeckux
3amad. Pemienue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue
MIPU PEIICHUH 33]1a4 TAOJIHI] U CXEM.

Pemenune 3angay, comepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIUYUHBI: CKOPOCTb,
BpEMS, PACCTOSHUE, II€HA, KOJIUYECTBO, CTOMMOCTh. EJMHUIBI H3MEPEHUS: MAaCCHI,
o0beMa, 1IEHbI, PaCCTOSIHUSI, BPEMEHH, CKOPOCTH. CBSA3b MEXY €IUHUILIAMU U3MEPEHUS
Ka)KI0W BEJINYUHBI.

Pemenre 0OCHOBHBIX 33724 Ha IPOOH.

[IpencraBiienre JaHHBIX B BUJE TAOJIHUII, CTOJIOYATHIX TUArPaMM.

Harnsignasi reomerpust

Harnsaguele npencraBieHuss o GUrypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY’KHOCTb, KpYyT. YToI. IIpsiMoi, OCcTpeIii, Tynon
Y Pa3BEPHYTHIN YIJIBL.

JInuHa OTpe3ka, METPUYECKUE €IWHMLIBI JUIMHBL. JIMHA JOMaHOW, NHEPUMETP
MHOT'OYT'OJIbHHKA. V3MepeHne 1 MOCTPOEHUE YIIIOB C TOMOIIBIO TPAHCIIOPTHUPA.

Harnsaguele mnpexacraBieHuss o (¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
IpSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (UTYD.

N3o0paxenue ¢uryp, B TOM uMciae Ha kietdaroid Oymare. Iloctpoenue
KOH(UTYypaIuii U3 4acTer mpsiMoi, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIETYaTON Oymare.
Hcnonp30BaHue CBOMCTB CTOPOH U YIVIOB IIPSMOYIOJIBHUKA, KBAIpaTa.

[Tnomans OpsIMOYTOJIbHUKA " MHOTOyTOJIbHUKOB, COCTAaBJIEHHBIX
U3 TMPSMOYTOJILHUKOB, B TOM 4Hclie (UTYp, M300pKEHHBIX Ha KJIET4aTol Oymare.
EnvHune! n3MepeHns IIomaiy.

Harnsanele mpencTaBlieHHss O TPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJbHBIM
napaJjuiesenures, Kyo, MHOororpaHHuku. M3o0paxeHne npocTelinx MHOTOTPaHHUKOB.
Pa3Beptku kyOa u napamienenunena. Coznanue Mojieneil MHOTOIPaHHUKOB (M3 Oymard,
MIPOBOJIOKH, TUIACTUJIMHA U JPYTUX MAaTEPUATIOB).

O0beM NpsIMOYTOJIBHOTO Mapasuienenumnena, Kyoa. Eauauns: nusmepennst oobema.

6 KJIACC

HarypaJjbHble ynciia

ApudmeTrnueckue JEHCTBUS C MHOTO3HAYHBIMU HATYpPaJIbHBIMU  YHCIAMHU.
YucnoBsle BbIpaKEHUS, TOPSAIOK ACHCTBUM, UCHOJIb30BaHUE CKOOOK. lcmonb3oBaHue
IIPU  BBIYMCIICHUSAX TEPEMECTUTEIBHOIO M COYETATEIBHOIO CBOMCTB CIIOXKEHUS
Y YMHOXXEHHUSI, PaCIpPEAEIUTEIbHOIO CBOMCTBA YMHOKEHHSI. OKpYyTIIEeHUE HATYPaIbHBIX
yuced.

JlenuTenu U KpaTHbIE YUCIia, HAUOOIBIINI 00N AeTUTeNh U HAaUMEHbIIIee 0011ee
KpaTtHoe. JlenuMOoCcTh CyMMBI B TPOU3BEAECHUS. JleneHne ¢ OCTaTKOM.
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Jpoon
OObIKHOBEHHasi JIpoOb, OCHOBHOE CBOMCTBO JPOOM, COKpalleHHe JIpoOei.

CpaBHeHHe U yrnopsjouMBaHue npoOei. PemieHue 3amad Ha HaAXOXKJIGHHE YacTH
OT IIEJIOr0 M IMEJIOro Mo ero 4yactu. J[poOHoe dYHclIo Kak pe3yibTaT JCICHUS.
[IpenacraBnenue IeCITUYHOM ApOOM B BHUIE OOBIKHOBEHHOW JIPOOM U BO3MOXKHOCTh
MpeCTaBIeHUs] OOBIKHOBEHHOW JApoOM B BHUJIE JeCATHYHOU. JlecsaTuuHwie apoOu
U MeTpuyeckas cucrema Mmep. ApudMeTHdecKue ICHCTBUS W YUCIIOBHIC BBIPAKCHUS
C OOBIKHOBEHHBIMHU M JIECATUYHBIMU TPOOSIMHU.

OtHomenue. Jlenenue B JaHHOM OoTHoIIeHHH. MaciiTa0, npornopius. [Ilpumenenue
MPONIOPIUH MPU PEIICHUY 3a]1a4.

[Tonstue nporieHTa. BhiunclieHHe MpOIEHTa OT BEJIUYMHBI U BEJIIMYUHBI O €€
MpOLICHTY. BbIpakeHHEe NPOLEHTOB JECATUYHBIMU JpoOsimu. Pelienune 3amad
Ha MPOIIECHTHI. BhIpaskeHre OTHOIIEHUS BEJIMYUH B MPOIEHTAaX.

IHonoxuTe/IbHBbIE H OTPULATEIbHBIE YHCIA

[lonoxurensHble W OTpUUATENbHbIE uncna. llensie uucna. Monyns uyucna,
reoMeTpuiecKasl HHTepIpeTalus Moy yrcia. M300paxenue yncen Ha KOOPAUHATHON
npsamoil. YwucnoBble npomMexyTku. CpaBHeHHE uucell. ApUQMETHUYECKUE IEUCTBUS
C TIOJIOXKUTEIBHBIMU U OTPHULIATENBHBIMU YU CIIAMH.

[IpsamoyrosibHass cucremMa KOOPAMHAT HA IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, alciucca u opauHara. [loctpoenue Touek u puryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHUS

[IpumeHneHnne OyKB IJIsl 3allUCM MAaTE€MAaTUYECKHX BBIPAKEHUN U TMPEIIOKEHUM.
CpolictBa apu(MeTHyecKuX JAeHCTBUNA. bDyKBEHHbIE BBIPAXKEHUS M  YHUCIOBbBIE
IIOJCTAHOBKH. DYKBEHHBIE pPABEHCTBA, HAXOXIEHUE HENW3BECTHOIO KOMIIOHEHTA.
®opmyiibl, Gopmyisibl NepuMeTpa M IUIOWAAM TMPSMOYTOJIbHHMKA, KBajpara, oObema
napajienenuresa u Kyoa.

Pemenne TeKCTOBBIX 33124

Pemienne TEeKCTOBBIX 3a1ad apu(METHYECKUM CHOcOOOM. PerieHue JIOoruyeckux
3ama4. Pemenue 3a1au nepebopomM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3ama4, copepkaiux 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJTUYUHBI: CKOPOCTbD,
BpeMsl, PaCCTOsTHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEILHOCTD, BpeMsl, 00beM
paboThl. EquHUIIBI U3MEpPEHHUs: MacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKy €IUHUIIAMU U3MEPEHUS KaXI0W BETUYUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIIECHHEM, MPOMOPLHMOHATBHOCTHIO BEIWYHH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3a/1a4 Ha IpOOU U TIPOLICHTHI.

Ouenka W TpUKUAKA, OKpyrjieHue pesyiabrata. CocraBieHue OYKBEHHBIX
BBIPA)XEHUH 110 YCIIOBUIO 33/1a4U.

[IpencraBnenrue MaHHBIX ¢ TOMOMIbIO Tabmuir W guarpamMm. CrosOuaTeie
JarpaMMBbl: YTEHHE U MOCTpoeHUE. UTeHHE KPYTrOBhIX HarpaMM.
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Haruasignas reomerpust

Harnsanele npencraBienust o Gurypax Ha MIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, YroJ, JIOMaHas, MHOTOYTOJIbHUK, YE€THIPEXYTOJIbHUK, TPEYTOIbHUK, OKPYKHOCTD,
KpYT.

B3anmHoe pacrionokeHne IBYX MPSIMBIX Ha IJIOCKOCTH, MapajuielIbHbIE MPSIMBIE,
MEPIEHIUKYJIISIPHBIE TTpsIMbIE. MI3MepeHne pacCTOSTHUN: MEKy IBYMSI TOUKaMHU, OT TOYKH
110 TIPSIMOM, JJTMHA MaplIpyTa HAa KBAJAPATHOM CETKeE.

N3MepeHne W TMOCTpOEHUE YIVIOB C IOMOIIBI TpaHcmopTtupa. Bumsl
TPEYrOJbHUKOB: OCTPOYTOJIbHBIN, PSIMOYTOJBHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. YeThIPEXYTrOIbHUK, IPUMEPHI YETHIPEXYTOJIBHUKOB. [ IpIMOYTOIBHUK,
KBaJpaT: WCIOJb30BAHUE CBOMCTB CTOPOH, YIJIoB, jauaroHanei. WMzoOpaxeHue
reOMETpUYECKHX (UTyp Ha HEIMHOBAHHOM OyMare C HCHOJb30BaHUEM LUPKYJIIA,
JMHENKH, YyTOJIbHHKA, TpaHcropTupa. [loctpoenns Ha kieTyaToil Oymare.

[Tepumerp mHorOyrojbHuKa. [loHsATHE TOmAanu (UTYpPHI, €AUHUIIBI U3MEPEHUS
wiomaau. [pubmmxeHHoe u3MepeHue miomanu (Guryp, B TOM 4YHCIE Ha KBaJpPaTHOU
cetke. [IpubnmxenHoe u3mMepeHne JJIMHbI OKPYKHOCTH, TJIOIIAAN KPyra.

CummeTpus: LIeHTpajibHasi, 0CEeBas U 3€pPKaIbHASI CAMMETPHH.

[TocTpoeHne CUMMETPUYHBIX QUTYD.

Harnsiaaele npeactaBieHus o MPOCTPAHCTBEHHBIX (PUTypax: mapasuiesienurne, Kyo,
npu3Ma, MUpaMuja, KOHYC, LIHJIMHIP, map U cepa. M300pakeHne npocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BepTOK MHOTOI'PaHHUKOB, IMJIMHApPA U KOHYyca. Co3iaHue Mojesnein
MIPOCTPAHCTBEHHBIX PUTYD (M3 Oymaru, MpOBOJIOKH, TUTACTUIIMHA U IPYTHX MaTEPUAJIOB).

[Tonsarne oObema, eaWHUIBI H3MepeHHs oO0bema. OO0BEM MPSAMOYTOJBLHOIO
napajuienenumesna, kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC peE3yabTaThl OCBOCHHUS MPOTPAMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 5 KJacce.

Yucaa v BbIYMCICHUSA

[ToHumaTh U MPaBWIBHO YHOTPEOJSATH TEPMHUHBI, CBSI3aHHBIC C HATypajlbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U ICCSITHYHBIMU JPOOSMHU.

CpaBHUMBaTh M yHOPAJIOYMBATH HATypajbHbIE YUCJA, CPABHUBATh B MPOCTEUIINX
citydasix OOBIKHOBEHHBIE JPOOH, JECATUUHbBIC JPOOH.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOM (YMCIOBOI) MPSAMOM C COOTBETCTBYIOUIUM €i
YUCJIOM M M300pakaTh HATypalbHBIC YMCIIAa TOYKAMHU HA KOOPJWHATHOW (YUCIIOBOIN)
MPSIMOM.

Beimonuate  apudMernueckue — ACHCTBUA € HATYPAIbHBIMA  YHCJIAMH,
C OOBIKHOBEHHBIMU JAPOOSMHU B MTPOCTEUIITUX CITydasiX.

BrInonHsATh NpoBepKy, NPUKUAKY pe3yJibTaTa BEIYMCICHUMN.

OKpyIJIATh HATypAJIbHBIE YMCTIA.
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Pemenne TeKCcTOBBIX 3a/1a4

Pematrp TekcToBele 3amaunl  apu(METHYECKUM CIOCOOOM U C  TOMOIIBIO
OpPraHW30BAHHOTO KOHEUHOTO mepedbopa Bcex BO3MOKHBIX BAPHAHTOB.

Pemarp 3amaun, copeprkalye 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUUNUHBI: CKOPOCTb,
BpeMsl, pacCTOsSIHUE, 1IeHa, KOJHMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3aricy, CXEMbl, TaOJIUIIbI, 0003HAYECHUS MIPU PEILICHUH 3a/1a4.

[Tosb30BaThCsl OCHOBHBIMU E€AMHMIIAMU W3MEPEHMS: LIEHBI, MacChl, PacCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAXKaTh OJHHU €AMHUIIBI BEIMUUHBI Yepe3 IpyTHe.

W3Bnekatb, aHamM3upoOBaTh, OILICGHWBATh MH(OpPMALNIO, TPEICTABICHHYIO
B Tabiuile, Ha CTOJIOYATON auarpamme, UHTEPIPETUPOBATH MPEACTABICHHBIEC TaHHBIC,
UCIOJIb30BaTh JJaHHBIE [TPU PEIICHUH 3a/1au.

Harasinas reomerpust

[Tonb30BaThCSl FEOMETPUYECKUMH OHATUSAMU: TOUYKA, MPAMast, OTPE30K, JIy4, yroJl,
MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoguTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HMEIUX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb3oBaTh TEPMUHOJIOTHIO, CBS3aHHYI0 C YIVIAMH: BEpLIMHA CTOpPOHA,
C MHOT'OYI'OJIbBHUKaMU: yroJl, BEPIINHA, CTOPOHA, TUArOHajlb, C OKPYKHOCTBIO: paauyc,
JUaMeTp, LEeHTP.

N300pakaTh U3y4YeHHbIE TEOMETPUYECKHUE (PUTYPBl HA HEIMHOBAHHOM U KJIETYaTOU
Oymare ¢ MOMOILbBIO [TUPKYJIS U JTUHEHKH.

HaxoauTe JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C ITOMOILBIO
JMHENKH, CTPOUTh OTPE3KH 3aJaHHOM JJIMHBI; CTPOUTH OKPYKHOCTh 33/IaHHOTO pajinyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH W YIVIOB MPSIMOYTOJbHUKA, KBaapaTa Uisl UX
IIOCTPOEHUS, BBIYUCIICHHS TUIOIIAIN U IEPUMETPA.

BbruucnsaTs nepuMeTp 1 IIIoIaab KBajapara, IpsiMOyrojbHUKA, (PUryp, COCTaBIEHHBIX
U3 MPSIMOYTOJILHUKOB, B TOM "Kciie (puryp, n300pakeHHBIX Ha KJIeT4aTon Oymare.

[Tonb30BaTbCs OCHOBHBIMM METPUYECKUMHU E€IUHULAMUA HM3MEPEHMs JUIMHBI,
IUIOLIA/IM; BBIpAXKaTh OJTHU €IWHHULIBI BETUYHHBI YEPE3 IPYyTHE.

Pacno3naBarh mapamienenuriesi, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHHUsI, HAXOAUTh U3MEPEHUS MapajlieNenunena, Kyoa.

Boruncnate o0bem KyOa, mnapajuieienuena Mo 3aJaHHBIM — U3MEPEHUSIM,
M0JIb30BAThCS €AMHUIIAMH U3MEpPEHHsST 00beMa.

Pemate HecnoHblE 3aJaud  HA U3MEPEHUE TE€OMETPUYECKUX  BEIMYHMH
B MIPAKTUYECKUX CUTYyAIUSX.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI Y4EOHOrO Kypca K KOHILY
oOyueHus B 6 kJacce.

Yucjaa 1 BbIYUCTICHUS

3HaTh W TIOHMMAaThb TEPMHHBI, CBS3aHHBIE C PA3JUYHBIMU BHUJAMHU YHUCEI
U Croco0aMu WX 3alliCH, TEPEXOIUTh (€CIH 3TO BO3MOXKHO) OT OJHOM (hOPMBI 3armucu
yucia K Ipyrou.
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CpaBHUBATH U YIIOPSIIOYMBATH LIE€JIbIE YK CIIa, OOBIKHOBEHHBIE U IECATUYHBIE JPOOH,
CpPaBHUBATh YHCJIA OJJHOTO U PA3HBIX 3HAKOB.

BolinonHsaTh, coueras yCTHbIE M TUCbMEHHBIE MTPUEMBI, apuPMETHIECKUE ACHCTBUS
C HaTypaJIbHBIMU M LEJIbIMH YHUCIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMU JIPOOSIMH,
MOJIOKUTEIBHBIMU U OTPULATEIbHBIMU YUCIAMU.

BpIunciiaATh 3HAYEHHS YHCIIOBBIX BBIPAKEHUW, BBINOJIHATH NMPUKUIAKY U OLICHKY
pe3ynbTaTa BBIYUCICHHUM, BBIMIOJHATh MPEOOpPa30BAHUSI YHUCIOBBIX BBIPAKEHUUN
Ha OCHOBE CBOMCTB apU(METHUCCKUX JEHCTBUIA.

CoOTHOCUTH TOYKY Ha KOOPAWMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €U YHCIOM
¥ U300paKaTh YKMCIIa TOYKAMU Ha KOOPJIWHATHOW MPSAMOM, HAXOIUTh MOJTYJIb YHUCIIA.

COOTHOCUTH TOYKH B MPSAMOYTOJIBHOM CUCTEME KOOPJMHAT C KOOPAUHATAMH 3TOU
TOYKH.

OKpyIJISITh LEIbIC YKCIIa U IECATUYHbBIC TPOOU, HAXOAUTH MPUOIMKEHUS YHUCEIL.

YucnoBble 1 OyKBeHHbIE BbIPAKEHMSI

[TonumaTe ¥ ymoTpeOJIATh TEPMHUHBI, CBS3aHHBIC C 3alUCHIO CTEMEHU 4YHCIIa,
HaxOJUTh KBajgpaT MU KyO dHClIa, BBIYUCIATH 3HAYEHUS YHUCIIOBBIX BBIPAKCHUH,
COZIEpKAIIUX CTEIICHHU.

[Tonp30BaThCcsi MpHU3HAKAMU JEIUMOCTH, pacKiaJblBaTh HATypaJibHbIE 4YHUCIA
Ha MPOCThIC MHOKUTEIIN.

[Tonb3oBaThCs MacITAOOM, COCTABJIATH MPONOPLUMU U OTHOILICHUS.

Ucnonw3oBaTh OYKBBI JjIsi 0003HAYEHHUS YMCEN MPU 3aMKUCH MATEMAaTHYECKUX
BBIpQXXEHUM, COCTaBIIATH OYKBEHHBIE BBIpAXXEHUSI U (DOPMYJIbI, HAXOIWUTh 3HAUYCHUS
OYKBEHHBIX BBIPOXKEHUH, OCYIIIECTBIISASI HEOOXOAUMbIE MOJICTAHOBKU U TIPEOOpa30BaHMUS.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penrenue TekCTOBBIX 3a/1a4

Pemrats MHOTOIIArOBBIE TEKCTOBBIE 3a/1a4K apU(PMETHUECKUM CIIOCOOOM.

Pemate 3amaum, CBS3aHHBIC C OTHOIICHHEM, IMPOMOPIIMOHATHLHOCTHIO BEIIMYHH,
MPOIICHTAMH, PEIIaTh TPU OCHOBHBIE 3a/1a4W Ha APOOH M MPOIICHTHI.

Pemate 3amauu, copepskaniue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUUHBI: CKOPOCTH,
BpEMs, pPACCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTH, IMPOU3BOJAUTEIHLHOCTH, BpEMS,
oObeMa paboOTHI, HCIONB3YyS apu(dMETHUYCCKUE JCHCTBUSA, OICHKY, NPHKHUIKY,
MOJIb30BAThCS €AMHUIIAMH U3MEPEHHSI COOTBETCTBYIOITUX BEJIIMYHH.

CocTaBisaTh OyKBEHHBIC BBIPAYKEHUS 110 YCIOBHIO 33J1a4H.

N3Bnekats nHpoOpMaInio, IpeIcTaBIeHHYO B TA0INIIaX, HAa IMHEWHOM, CTOI0YaTON
WIKM  KPYyroBOM JMarpamMMmax, HWHTEPIPETUPOBATh  MPEJACTaBICHHBIC  JaHHBIC,
WCIIOJIb30BaTh JIaHHBIE TIPU PEIICHUH 3a7ad.

[IpencraBnars nHGOPMALIKIO C TOMOILBIO TAOJHIL, TUHEWHON U CTOJIOUATOM JrarpamM.

HarnsigHasi reomerpust

[IpuBomuTh mpPUMEpPHI OOBEKTOB OKPYXKAIOMIETO MHpa, UMEKMUX GopMy
M3YYCHHBIX T€OMETPUYECKUX IIOCKUX M MPOCTPAHCTBEHHBIX (DUTYP, TPUMEPHI PaBHBIX
U CUMMETPUYHBIX (UTYP.
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N300paxarh ¢ NOMOIIbIO LUPKYJIS, JUHEHKH, TPAHCIOPTUPAa HA HEIMHOBAHHOU
U KJIeT4aTol Oymare M3y4eHHbIE IUIOCKHE FeOMETpHUecKre (PUrypsl u KOHPUTYpaluy,
CUMMETPUYHBIE (PUTYPBHI.

[Tonb30BaThCsl T€OMETPUUECKMMM MOHSTHSIMHU: PABEHCTBO (UTYp, CHUMMETpPHS,
UCMOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYI0 C CHUMMETpPUEH: OChb CUMMETpPHUH, LEHTP
CUMMETPUHU.

HaxoauTts BeTMYUHBI YTIIOB U3MEPEHUEM C TOMOIIBIO TPAHCTIOPTUPA, CTPOUTD YTJIbI
3aJJaHHOM BEJMYMHBI, MOJb30BATHCA IPU PELIEHUM 33734 TI'padyCHOW MEpOoW YIJIOB,
pacrno3HaBaTh Ha YEPTEXKAX OCTPbIN, NPSIMOM, pa3BEPHYTHIN U TYNOU YIJIbl.

BbruvcnaTe JUIMHY JIOMaHOM, MEPUMETP MHOTOYIOJbHHMKA, I0Jb30BaThCS
eIMHUIIAMU W3MEPEHHs JUIMHBI, BBIPAXKATh OJHHU E€AMHMIIBI U3MEPEHHS UIMHBI Yepe3
Tpyrue.

Haxoautb, ucmonb3ysi 4YepTEKHBIE WHCTPYMEHTHI, PACCTOSHHS: MEXAY ABYMS
TOYKAaMH, OT TOYKH JI0 TIPSIMOM, JUTMHY ITyTH Ha KBAaJIPATHOM CETKeE.

Breruncnate miomanb GUryp, COCTaBI€HHBIX U3 MPSMOYTOJIBHUKOB, NCIOJIB30BATh
pa3OneHne Ha  TOPAMOYTOJBHUKH, Ha  paBHbIE  (QUIYpbHI, JOCTpauBaHHE
70 TPSMOYTOJIbHUKA, TOJB30BAaThCS OCHOBHBIMH €IWHUIIAMHU W3MEpPEHUs IUIOIIA[IH,
BbIpaXKaTh OJHU €IMHULbI U3MEPEHUS ILIOLIAAN Yepe3 IpyTue.

Pacno3naBath Ha MOJAENSAX U H300paXKEHUSX MUPAMHIy, KOHYC, IMJIMHAP,
UCTIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIKHA, peOpo, TpaHb, OCHOBAHKE, Pa3BEPTKa.

N3o0paxaThk Ha Ki1eT4aTOM OyMare mpsiMOYTOJIbHBIN Mapasyieaenumne].

Boruncnate 00beM MPSAMOYTOJbHOIO Hapajuienenunena, Ky0a, MOJIb30BaThCs
OCHOBHBIMH €IMHULIAMU U3MEPEHUS 00bEMa;

Pemarh HecnoxHbIE 3a7aud HA HaxOXACHHE TE€OMETPUYECKUX BEIUYUH
B IPAKTUUECKUX CUTYalHsIX.

20



TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIACC
HanmenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHBIE BUJIBI ACSITEILHOCTH 00y4YarOIIUXCs
(TemnbI) Kypca 4acoB CoZIEpKaHuE
HarypanbHbie uncna. 43 Hecarnunas Yurathb, 3alIUCHIBATH, CPABHUBATH HATYpaJIbHbBIC YUCIIA,;

JlelicTBUs ¢ HaTypaJbHBIMU
YU CIIAMU

CUCTEMA CUUCIICHHUS.
Psn maTypanpHbIX
YHUCEN.
Harypanshslii psia.
Yucno 0.
HatypanpHble uncna
Ha KOOPJIMHATHOMU
MPSAMOM.
CpaBHeHue,
OKpYIJIEHUE

HATypaJIbHBIX YHCEIL.

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMHU
yrciiaMu. CBoMCTBa
HYJIS TIPU CIIOKEHUU
Y YMHOXKEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOXKEHUH.

npenIaratb ¥ 00Cy,AaTh CrOCO0bI YIIOPSIOYUBAHUS YHUCEIL.
MN300paxaTh KOOPAMHATHYIO IPSAMYIO, 0TMEYATh YHCIIA
TOYKAMH Ha KOOPAMHATHOW MPSIMOM, HAXOAUTH KOOPINHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypaabHOTO psaa, yncen 0 m 1
IIPU CJIO)KCHUH U YMHO>KCHHH.

Hcnonb30BaTh NPaBUIIO OKPYTIIEHUS HATYPaIbHBIX YHCEIL.
BoInoHATH apupMeTnyecKue JeMCTBUA C HATYPAIbHBIMU
YUCJIAMH, BBIYUCIATH 3HAYEHUSI YUCIIOBBIX BbIPAKEHUIN

CO CKOOKamu 1 0e3 CKOOOK.

3anuchIBaTH IPOU3BE/ICHUE B BUJIE CTEIICHU, YUTATH
CTENIEHU, HCIO0JIb30BAaTh TEPMHUHOJIOTHI0 (OCHOBAHHUE,
MIOKAa3aTellb), BBIYMCIAATH 3HAYCHUSI CTEIICHEN.

BbInoJHATH NPUKHMIKY M OLEHKY 3HaYE€HUN YUCIIOBBIX
BBIpAXXEHUH, MPeEAJIAraTh U MPUMEHATH NPUEMbI IPOBEPKH
BBIYMCIICHUN.

Hcnonab3oBaTh NpH BHIYUCIEHHAX IEPEMECTUTENBHOE

Y COYETATENbHOE CBOMCTBA CIOKEHUS U YMHOKEHHS,
pacrpeneauTeIbHOE CBOMCTBO YMHOXEHNS; (opMyIMpPOBaTH
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ITepemectuTenbHOE
U coueTaTesIbHOS
CBOMCTBA CIIOKCHHUS
1 YMHOXKCHHUS,
pacupeaeauTeabHOe
CBOMCTBO
YMHOKEHUS.
Jlenurenu

Y KpaTHBIE YMCIIa,
Pa3JIOKEHUE Ynciia
Ha MHOKHTEIIH.
Jlenenue

¢ octatkoM. [Ipocteie
1 COCTaBHbLIC UMCIIA.
IIpusHaku
JIETAMOCTH Ha 2, 5,
10, 3, 9.

CreneHb

C HATypaJIbHBIM
MOKa3aTeJieM.
Yucnosbie
BBIpaKCHUS;
TOPAIOK JIEMCTBUM.
Pemenue TeKCTOBBIX
3aJ]1a4 Ha BCe
apupMeTHIECKUE

U PUMEHSTh MPaBUJIA MPeoOpa30BaHUs YHCIOBBIX
BBIpQKEHU Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUH.
HccsienoBaTh 4iCIOBbIE 3aKOHOMEPHOCTH, BHIIBHTATH

U 000CHOBBIBATH THINOTE3bI, GOPMYJIUPOBATH 0000 IIEHNSI
U BBIBOJBI 110 pe3yJIbTaTaM MPOBEJCHHOIO HCCIEI0BAHUS.
DopMyJIHPOBATH ONPeIeSIeHUS JICIIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEIIN U KPATHBIE YMCIIA; PACIIO3HABATD
MPOCTHIE U COCTABHBIE YUCTA; (POPMYJIHPOBATH

U MPUMEHSITh MPU3HAKM JICIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATHh AJITOPUTM PA3JIOKEHHS YMCIIa HA TPOCTHIE
MHOXKUTENN; HAXOJAUTh OCTATKU OT JEJIEHUS U HETOJIHOE
YaCTHOE.

Pacno3naBaThb UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

O HAaTypaJbHBIX YHCJIAX, MPUBOJAUTH MPUMeEPbI

U KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUM O CBOWCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTH4ecKue NMPeEAJI0KEHUS

C IOMOIIBIO CBSI30K «W», «HIIW», «ECIH. .., TO...».

Pemathb TeKCTOBBIC 3a7ja4u apU(PMETHIECKUM CITOCOOOM,
HCMOJIb30BAaTh 3ABUCMMOCTH MEX]ly BEJTUUYMHAMU (CKOPOCTh,
BpEMsl, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATDH TEKCT 3a/1a4H,
nepedopMyTHpPOBATH YCIOBUE, U3BJEKATH HEOOXOIUMBIC
JIaHHbIC, YCTAHABJIMBATDH 3aBUCUMOCTH MEK/ly BETUUYMHAMH,
CTPOUTH JIOTUYECKYIO LIEMTOYKY PACCYXKICHUM.
MopaeanpoBaTh X0/ PEIIEHUA 3a/1a4l C TOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHHE
Y MOKYTIKH

CXEMBI, TaOJINLIBI.

IIpuBoauTH, pa3dMpaTh, OEHUBATH PA3JINYHbIC PEIICHNUS,
3aIMCH PEUICHUM TEKCTOBBIX 3a/1a4.

Kpurnyecku oueHMBaTh IOJy4YCHHBIM pE3yJIbTaT,
OCYILLECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

HAa COOTBETCTBUE YCIOBHUIO, HAXOAMTH OIINOKHU.

PemaTs 3a1aun ¢ noMo1Ipto nepedopa Bcex BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBHCH € HCTOPHEH pa3BUTUS apU(PMETUKHU

Harnsgnas reometpus.
JIMHUM HA MJIOCKOCTH

12

Touka, npsimasi,
OTPE30K, JIyY.
Jlomanas.
N3mepenne qimHbl
OTpE3Ka,
METPUYECKHUE
CJIMHUIIBI
U3MEPEHUS JTUHBI.

OKpy» HOCTB U KpYT.

[IpakTrueckas
paboTta
«IloctpoeHnue y3opa
U3 OKPYKHOCTEN.
VYron. [psamonu,
OCTpBIN, TYIIOU

Y Pa3BEPHYTHIN
yriel. U3mepenne

Pacno3HaBaTh Ha yepTekKax, pUCYHKAX, ONMCHIBATh,
UCIO0JIb3Yysl TEPMUHOJIOTHIO, U M300PaKATh C IOMOIIbIO
YEepTEKHBIX UHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIy4,
yTOJ1, JIOMaHYI0, OKPY>KHOCTb.

Pacno3snaBaTh, NPUBOAUTH NPUMePbI OOBEKTOB PEATBHOTO
MHUpa, UMEIOUX (GOpMYy U3yUEHHBIX (PUTYp, OLEHMBATH UX
JIMHENHBIE Pa3MEPBHI.

Hcnoab3oBaTh JIMHEWKY U TPAHCHIOPTUP KAK UHCTPYMEHTBI
JUTSI TIOCTPOEHUS U U3MEPEHUS: M3MEPSTh IJIMHY OTPE3Ka,
BEJIMYMHY yTJia; CTPOMTH OTPE30K 3a/IaHHOM JJIMHBI, YTroJ,
3aJIaHHOM BEJIMYUHBI; OTKJIAABIBATH LIUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPYKHOCTh 33JIaHHOTO PaInyca.
N300paxkaTh KOHPUTYpAIIUU TEOMETPUUYECKUX HUTYD

M3 OTPE3KOB, OKPYKHOCTEU, X YACTEN HA HEIIMHOBAHHOMU

U KJIETYaTOM OyMmare; nmpeajiaraTb, ONUChIBaTh U 00CYKIaTh
CIIOCO0BI, AJITOPUTMBI [TOCTPOEHUS.

Pacno3naBath 1 M300pakaTh Ha HEJTMHOBAHHOM
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YTJIOB.
[IpakTnyeckas
paboTta
«IlocTtpoeHue
YTJIOB»

Y KJIETYaToON Oymare MpsiMOM, OCTPHBIM, TYTION, pa3BEePHYTHIN
YIJIbl; CPABHUBATH YIJIBL.

BpI4uCaASTH JJIMHBI OTPE3KOB, JJOMAHBIX.

IloHuMaTh U HCIOJIB30BATH NMPHU PELICHUH 32124
3aBHCHMMOCTH MEXIY €IUHUIIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMUTBCH C HEMETPUUECKUMU CUCTEMaMU Mep;
BBIPAKATh JUIMHY B PA3JIMYHbBIX €IMHUALIAX U3MEPEHUSI.
UccaenoBath Gurypsl 1 KOHQUIypaLuu, UCIOIb3Ys
U(pOBBIE PECYPCHI

OOBIKHOBEHHBIE IpOoOU

48

Hpo6s. [TpaBunbHbIE
Y HETPaBUIIbHBIC
npobu. OCHOBHOE
CBOICTBO Ipo0OH.
CpaBHeHue apooeil.
Cnoxenune

Y BEIYMTAHKE
OOBIKHOBEHHBIX
npobeti. CMemaHnHas
Ipo0b. YMHOKEHHE
U JCICHUE
OOBIKHOBEHHBIX
JIpoOeii; B3auMHO-
oOpaTHbIE APOOH.
Penienue TeKCTOBBIX
3aJ1a4, COJICPIKAIIUX
npoou. OCHOBHBIE

MopeaunpoBath B rpaduueckoi, npeaMeTHol (opme,

C IOMOUIBI0 KOMITBIOTEPA MOHATHS U CBOWCTBA, CBA3aHHbIE

¢ OOBIKHOBEHHOM JPOOBIO.

YuraTh M 32aNIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIpOOH,
nperIaratb, 000CHOBBIBATH M 00CYKAATH CIIOCOOBI
YHOPSAA0YMBAHUS IPOOEH.

N300pakaTh 0OBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJIMHATHOM MPAMOM; UCHOJIb30BATh KOOPIUHATHYIO
IPSIMYIO JIJISl CPaBHEHUS TPOOei.

®opMyJIHPOBATH, 3ANIMCHIBATH € IOMOIIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpOOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO JpOo0M AJIs COKpaIeHUs! APOoOei U MpUBeIeHUS
JpoOU K HOBOMY 3HAMEHATEIIIO.

IIpeacraBasiTh CMENIaHHYIO APOOb B BUJIE HEMTPABUIbHOM

Y BBIJICJISITH LIETYIO YacTh YUCIIA U3 HEMPAaBUIBHOU JPOOH.
BbinoHATH apupmeTnyecKue 1eicTBUsA

C OOBIKHOBEHHBIMU JPO0SMHU; NPUMEHSATH CBOHCTBA
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3a/1a4M Ha ApoOH.
[IpumeneHue OyKB
IS 3aITMCH
MaTEMaTUIECKHUX
BBIPKEHU N

Y IPEJI0KEHN N

apupMEeTHIECKUX JECHCTBUH ISl pallMOHAIU3AIUH
BBIYUCIICHUM.
BbINOJHATH NPUKHUAKY M OLEHKY PE3YJIbTAaTa BEIYMCIICHUM;

npeaiaraTb 1 NPUMEHSITH IPUeMbl IPOBEPKH BbIYKMCIICHUN.

IIpoBoauTh Hccaeq0BaHMs CBOMCTB apo0ei, omupasich

Ha YUCJIOBBIC KCIIEPUMEHTHI (B TOM YHUCIIE C TIOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 JIpo0siX, MPUBOAUTH MPUMeEPHI U KOHTPIPUMEDPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAaHUH.

Pematsb TeKCTOBBIC 3a/1a4UH, COACpPIKAIIUE IPOOHBIC TaHHBIE,
Y 33J1a41 Ha HAXO0XKJICHUE YaCTH LEJIOTO U LIEJIOT0 0 €ro
YacTH; BHIABJATH UX CXOACTBA M PA3JINYHSL.
MopaeaupoBaTth X0/ PEIICHU 3a/1a4l C TOMOLIBIO PUCYHKA,
CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa30UpPaTh, OLEHUBATH PA3IINYHBIE PEIICHHUS,
3alMCH PELICHUH TEKCTOBBIX 3a/1a4.

Kpurnuyecku oueHUBATH MOJIyYEHHBINA PE3YJIbTAT,
OCYILIECTBIIATb CAMOKOHTPOJIb, ITIPOBEPSSI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OIIUOKH.
3HAKOMUTBHCH € HCTOPHEH pa3BUTUS apUPMETUKHU

Harusigaas reometpus.
MHOTOYTOJTbHUKHU

10

MHOroyroJIbHUKH.
YeThIpexyrojabHuK,
IIPSIMOYTOJIbHUK,
KBaJpar.
[IpakTrueckas

OnucpiBaTh, MCNOJIL3YH TEPMUHOJIOTHIO, H300PAKATH

C IOMOIIBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh U3 OyMaru MHOTOYT'OJIbHUKH.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATHBHOIO0 MUPA, UMEIOIIUX
(bopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBApaTa,

25



paboTta
«ITocTpoenue
MPSAMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMH

Ha HEJIMHOBAHHOMU
Oymare».
TpeyronpHUK.
[1nomane

U [IEPUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJIEHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHULIBI
U3MEPECHUS
TJIOIIATH.
ITepumetp
MHOT'OYTOJIbHUKA

TPEYTOJbHUKA, OLlEeHUBATh UX JJUHEHHBIEC Pa3MEPHI.
BoeryucasiTh: nepuMeTp TpEYroiabHUKA, TPIMOYTOJIbHHUKA,
MHOT'OYTOJIBHHKA; IUIONIalb IPSIMOYTOJIbHIKA, KBaIpaTa.
MN300paxaTs OCTPOYTOIbHBIE, TPIMOYTOJIbHBIC

Y TYHIOYT'OJIbHBIE TPEYTOJIbHUKHU.

CTpouTh Ha HEJIMHOBAaHHOM M KJIeT4aToM Oymare KBajpar
Y MIPSIMOYTOJIBHUK C 33JIaHHBIMH JUIMHAMU CTOPOH.
HcciienoBaths cBOMCTBA IPAMOYTOJIBHHAKA, KBAAPATA ITyTEM
AKCIIEPUMEHTA, HAOIOACHUS, U3BMEPEHUS, MOJIETUPOBAHHS;
CpaBHHBATh CBOKMCTBA KBaAPATA U NPSIMOYTOJIbHUKA.
KoHcTpynpoBate MaTeMaTH4YeCKHE NPEIJI0KEeHHUA

C TIOMOILIBIO CBSI30K «HEKOTOPBII», «ITH000M».
Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHHUS

O MHOTOYTOJIbHUKAX, IPUBOAUTH NMPUMeEPHI

Y KOHTPHPUMEPBHI.

HccaenoBath 3aBUCMMOCTHD IUIOIIAIN KBAAPATA OT JIJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAIPATHOM CETKH ISl IIOCTPOECHUS
¢buryp; pa3ouBaTh NpSIMOYTOJBLHUK Ha KBAJpaThl,
TPEYTOJIbHUKHU; COCTABJIATH (PUTYphI U3 KBaIPATOB

U TIPSMOYTOJIHUKOB M HAXOJIUTh UX IUIOIIA/b, pa30UBaTh
GbuUryphl Ha IPSIMOYTOJIBHUKY Y KBAJAPATHI U HAXOJIUTh UX
IJIOIIA/Ib.

BroipaxkaTh BeIMUUHY IUIOMIAAN B Pa3JIUYHBIX €IMHHLIAX
U3MEpPEHUsI METPUUYECKON CUCTEMBI MEpP, IOHUMAThH

U HCIO0JIb30BATh 3aBUCUMOCTH MEXAY METPUUECKUMU
eAVMHULIAMU U3MEPEHUS TUIOLIA/IH.
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3HAKOMHUTBLCS ¢ MPUMeEpPaMH MPUMEHEHHUs TUI0IIaan
Y MIEPUMETPA B MPAKTUYECKUX CUTYaIUAX.

Pemats 3a1auun U3 peaabHON KU3HU, NPeENJIaraTb

H 00CY:KIaTh pa3jiMuHbIe CIIOCO0bI PEIICHUS 3a7a4

Jlecatuunble 1podu

38

JlecsaTnyHas 3aMuch
npobeit. CpaBHeHUE
JECATUIHBIX
Tpo0et.

JlericTBus

C I€CSITUIHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
TpoOei.

Pemenne TekCTOBBIX
3a/1a4, CoJIePIKaIIuX
npoou. OCHOBHBIE
3aJlayu Ha Apoou

IIpeacTraBasiTh AECATUUHYIO IpOoOb B BUI€ OOBIKHOBEHHOM,
YUTATH U 3aMUCHIBATH, CPABHUBATD JICCATHYHBIE TPOOH,
npeajiaratb, 000CHOBBIBATbh U 00CYKIATH CIIOCOOBI
YHOOPSIAOUMUBAHUS IECITUYHBIX IPOOEH.

N300paxkaTh necaTuyHble IpoOM TOUKaAaMHU Ha KOOPAUHATHOM
MIPSMOM.

BbIABJAATH CXOACTBA U PA3JIUYHUSA TPABUI apU(PMETHIECKUX
JIEUCTBUH C HATYPAIbHBIMUA YHUCIIAMU U AECATUYHBIMU
JIpoOsIMU, OOBSICHATH UX.

BoinosHsaTh apudMeTnuecKue 1eHCTBUS C JECATHIHBIMHU
JIpoOsSIMU; BBINOJIHATH NPUKUAKY M OLEHKY pe3yJibTara
BBIUHCJICHUU.

IIpumeHATH cBolicTBa apu(PMETUUECKUX JEHCTBUN

JUISL pallMOHAIN3AIIMN BBIYUCIICHUN.

I[IpuMeHATH NPaBUJIO0 OKPYIJIEHUSI IECATUYHBIX APOOECH.
IIpoBoauTh HCCAEA0BAHMS CBOMCTB JCCATUYHBIX IPOOCH,
OMUPASICh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIIE

C TIOMOIIIBI0 KOMIIBIOTEPA), BBIIBUIATh T'HNOTE3bI

Y TIPUBOJIUTH UX OOOCHOBAHMSI.

Pacno3HaBaTh MCTUHHBIC U JIOKHBIC BBICKA3bIBAHUSA

0 JIpo0siX, MPUBOAUTH MPUMeEPHI U KOHTPIPUMEDPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAHUM.
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PemaThb TEKCTOBBIE 33/1a4H, CoJiepKalllie JPOOHbIEC JaHHBIE,
Y Ha HaXO0XJICHUE YaCTH 1EJO0r0 U IIEJI0r0 MO €r0 YacTH;
BBIAIBJISITH UX CXOJACTBA U PA3JIHYHSL.

MoaeaupoBaTth X0/ pEIICHUS 3aa4M C TOMOIIbIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3dupPaTh, OLEHUBATH PA3IIUYHBIC PEIICHMUS,
3aMUCH PEIICHUH TEKCTOBBIX 3a7a4.

OnepupoBathb IpOOHBIMU YUCIAMU B PEATIbHBIX )KU3HEHHBIX
CUTyaIUsX.

Kpurnyeckn oneHMBATh MMOJYyYECHHBIN PE3YJIbTaT,
OCYILIECTBIIATh CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLITUOKH.
3HAKOMUTBHCH € HCTOPHeE pa3BUTUs apUPMETUKU

Harnsgnas reomeTpus.
Tena u puryper
B IPOCTPAHCTBE

MHOrorpaHHHKH.
N300pakenue
MHOTOI'PaHHHUKOB.
Monenn
MPOCTPAHCTBEHHBIX
TeJl.
IIpssMOyTOJIBHBIN
napaiyiesIenuIe],
Ky0. Pa3zBepTku kyba
Y TIapaJiyIesIeuIe a.
[IpakTrueckas
paborta «Pa3BepTka
KyOa».

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPY:KAK01IeM
MHpe TIPSIMOYTOJFHBIN MapaljieNenunes, Kyo,
MHOTOTPaHHHKH, ONMCHIBATH, HCII0JIb3Ysl TEPMUHOJIOTHIO,
OLIeHUBATH JIMHECWHbIC pa3MEpBhI.

IIpuBoauTh NpUMeEpPHI 00BEKTOB PEATHHOTO MUPA, UMEIOIITIX
dbopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO MapajlieIenuIe/a,
KyOa.

MN300paxkars ky0 Ha KJIeT4aTON Oymare.

HccnenoBathb cBoiicTBa KyOa, MPSMOYTOJIBHOTO
napasuiesienuIie[a, MHOTOTPaHHUKOB, UCTIONB3YsT MOJICIIH.
Pacno3HaBath M M300paxkaThb pa3BepTKH KyOa

U TlapasieNenumnea.

MopeaupoBath Ky0 1 mapaienenunes u3 OyMmard 1 mpodnx
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O6bem KyOa,
MPSIMOYTOJIBHOTO
napasuieienumneaa

MaTepHalioB, 00bACHATH CIOCO0 MOJICIUPOBAHUS.
Haxoauth u3zmepeHus, BBIMUCAATH MIOMIAb TIOBEPXHOCTH;
00BeM Ky0a, MPSMOYTOJIFHOTO IMapajuIeenuIe/a;
HCCJIeI0BATh 3aBUCMMOCTb 00beMa KyOa OT JUTMHBI €T0
pedpa, BLIABUTATh 1 000CHOBBIBATH THIIOTE3Y.
Ha0uaronaTh 1 NPOBOAUTH AaHAJIOTUH MEXY TOHATUSIMU
IJIOIIA/IM U 00BheMa, IEPUMETPa U TIJIOIIAIA TOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIC U JIO)KHBIC BHICKA3bIBAHUS

O MHOTOTPAaHHUKAaX, IPUBOAUTH IPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHMS U OTPULIAHUS BbICKA3bIBAHUIA.
Pemats 3a1aumn U3 peajabHON KU3HU

[ToBTOpEHUE M 00001IEHNE

10

[loBTOpEeHNE
OCHOBHBIX ITOHSTUM
1 METOJIOB Kypca

5 kmacca,
000011IeHNEe 3HAHUH

BouIyucasTh 3HAYEHUS BBIPAXKEHUM, CONEPIKALIUX
HaTypaJIbHbIE YMCIa, OOBIKHOBEHHBIE U JECATUYHBIE IpOOH,
BBITNOJHSTH IPEOOPA30BaHUS YUCEIL.

Bri0upaTh criocod cpaBHEHUS YKCEIl, BBIYUCICHUN,
NPUMEHSTH CBOMCTBA apu(PMETUUECKUX JICHCTBUM

JUISL paliOHAIN3alUH BBIYUCIICHUIA.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHIACMBIX JICHCTBUI
Y CaMOIIPOBEPKY PE3YJIbTaTa BBIYUCICHHM.

Pemiath 3aga4m U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS [T PELICHU 3a/1a4 U3 IpYrux
y4eOHBIX MPEAMETOB.

Pemats 3a1a4n pa3HbIMH C1IOCO0AMH, CPABHUBATH CIIOCO0BI
pELLEHUS 3a/1a41, BLIOUPATh PALMOHAJIBHBIH CIIOCO0

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJIACC

HanmenoBanue paznena |[KoaudecTso OcHoBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00YJArOIIUXCS
(TemnbI) Kypca 4acoB CoZIepKaHuE
HatypanpHble yncna 30 Apudpmernueckue BeinosHATE apupMeTHYecKHe JeiicCTBHA ¢ MHOTO3HAYHBIMU
JEHUCTBHS HaTypaJbHBIMHU YMCIIAMH, HAXOAMTH 3HAYEHHM s YHCIIOBBIX
C MHOT'O3HaYHBIMU BBIpQXKEHHI CO CKOOKaMU U 06€3 CKOOOK; BBIYHCIATH
HaTypaJIbHBIMU 3HAYeHHUs BBIPAKECHUM, COIEpKAIIUX CTEIICHHU.
guciaaMu. YucioBble | BBINOJHATH NPUKUAKY U OLEHKY 3HAYCHHUMN YHCIIOBBIX
BBIPAYKEHUS, BBIPAKEHUI, PUMEHSITh NPUEeMbI IPOBEPKH PE3yJIbTaTa.
NOPSAJIOK JEHCTBUH, Hcnonb30BaTh NPpH BBIYUCICHHAX IEPEMECTUTENBHOE
HCITOJIb30BAaHUE Y COYETATEIbHOE CBOKCTBA CIIOKEHUS U YMHOKEHUS,

cKk000K. OKpyTJIeHHE
HATypaJbHBIX YHCEIL.
Jlenurenu u KpaTHbIe
YycJia; HauOOIBIIHI
OOIIUiA TeTUTeIh

1 HaMEHBIIIEEe
o011ee KpaTHoe.
JlemumMocTh CyMMBI
1 TIPOU3BEICHHS.
Jenenue

C OCTaTKOM.
Pernienne TeKCTOBBIX
3a/1a4y

pacrpeeIuTeIbHOE CBONCTBO YMHOKEHHUS OTHOCHUTEIILHO
CJIOEHUSI, CBOMCTBA apU(PMETUUECKUX JICHCTBUM.
HccaenoBaTh 9UCIOBBIC 3aKOHOMEPHOCTH, TTPOBOTUTH
YHCJIOBBIC SKCIIEPUMEHTHI, BLIIBUTATh 1 000CHOBBIBATH
TUIOTE3DI.

@opMyJTHPOBATH ONPeeIeHUsI JICITUTENS U KPaTHOTO,
HauOOIBIIETO OOIIETO JIEIUTEIIS 1 HAUMEHBIIIECTO 00IIEro

KpaTHOI' O, IMMPpOCTOI'0 U COCTAaBHOI'O YHUCCII; UCIIOJIb30BATh OTHU

IMOHATHA IIPU PCIICHUHA 3a1a4.

I[IpuMeHATH aJITOPUTMBbI BBIYUCIICHUS HAUOOJBIIIETO OOIIET0

JISITUTENISI 1 HAUMEHBIIIETO 00IIEero KPaTHOTO ABYX YHCEII,
aJITOPUTM Pa3JIOKEHUS YHCIIa Ha MPOCThIE MHOKUTEIIH.
HccaenoBath ycioBus AeMUMOCTH Ha 4 u 6.
UccnenoBarh, 00Ccyka1aThb, popmMyampoBaTh
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U 000CHOBBIBATH BBIBO/I O YCTHOCTHU CYMMBI, IIPOU3BCACHUS:

JIBYX YETHBIX YUCEJ, IBYX HEUETHBIX YUCIIE, YETHOTO
Y HEYETHOTO YUCETL.

HccsenoBath CBOMCTBA ACIUMOCTH CYMMBbI M IPOU3BEICHUS
YHUCEN.

IIpuBoaAUTH NPUMEPBI YHUCEN C 33TAHHBIMA CBOMCTBAMHU,
pacno3HaBaTh BepPHbIe U HEBEPHbIE YTBEPKICHUS

O CBOWCTBAX YHCEII, ONPOBEPraTh HEBEPHBIE YTBEPKIACHUS

C IOMOILIbIO KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTH4YeCKUE MPEII0KEHUS

C IOMOIIBIO CBSI30K «W», «HIIW», «ECIH. .., TO...».

Pemiath TEKCTOBBIE 3a1a4M, BKIIOYAIOIINE OHATHUSA
JEIUMOCTH, apu(PMETUYECKUM CIIOCOOOM, UCI0JIb30BATh
nepedop BCeX BO3MOKHBIX BaPHUAHTOB.

MopaeaupoBaTth X0/ PEIIEHU 3a/1a4l C TOMOLIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHBIE PEILICHMUS,
3alMCH PELICHUH TEKCTOBBIX 3a/1a4.

Kpurnuyecku oueHUBATH MOJYYEHHBINA PE3YyJIbTAT, HAXOINUTh
OIIUOKH, OCYIIECTBIIATh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harsigaas reometpus.
[IpsiMble HA IUIOCKOCTH

IlepnienquKyIIApHBIE
IpSIMBIE.
[TapannenbHbIE
IIpsIMBIE.
Paccrosinue mMexny

Pacno3naBaTh Ha yepTekax, pUCyHKax CIIy4yau B3aMHOTO
PACITOJIOKEHHUS IBYX IIPSMBIX.

MN300paxkaTs ¢ NOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeT4aToi Oymare JBe mepeceKaronuecs
MpsIMbIE, IBE MAPAJUIEIIbHBIC MPSAMBIE, CTPOUTH MPSAMYIO,
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JBYMS TOUKaMH,
OT TOYKH JI0 NIPSIMOMU,
JUIMHA MapuipyTa

Ha KBaJIpaTHOU CETKe

NEPIEHANKYJIIPHYIO JTaHHOM.

IIpuBoAMTH NPUMeEPHI NAPAIUIEITBHOCTH

Y NIEPIICHINKYJISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTI'OJIBHUKAX IEPIEHIUKYIISIPHBIE

Y NIapAJUIEIIBHBIE CTOPOHBI.

M300paxaTh MHOTOYTOJIBHUKY C ITAPAJUICIIbHBIMU,
MIEPIICHINKYJIIPHBIMA CTOPOHAMH.

Haxoaurtpb paccTosiHre MEXAY ABYMS TOYKAMH, OT TOYKH
J10 TIPSIMOM, JUIMHY IIyTU Ha KBAJPAaTHOU CETKE, B TOM YUCIIE
UCIOJIb3Ys LIM(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
Jpo0Ob, OCHOBHOE
CBOMCTBO JpooH,
COKpalleHue Apooei.
CpaBHeHuUe

U yIIOPSAA0YNBaHNC
JpoOeH.
Jlecsatuunbie 1poou
U METpHYECKas
CUCTEMA MED.
Apudmernueckue
JIEUCTBUS

C 0OBIKHOBEHHBIMH
U JCCATUYHBIMH
JIPOOSIMHU.
OTHouieHue.

CpaBHUBATB U YHIOPSA0YMBATH IPOOH, BLIOUPATH CIIOCOD
CpaBHEHHS APOOEH.

IIpeacraBasiTh AeCATUYHBIC APOOH B BUJE OOBIKHOBEHHBIX
npoOel 1 OOBIKHOBEHHBIC B BUIE JCCATUYHBIX, HCMOJb30BATh
IKBHBAJIEHTHbIE MPeACTABJEHUs IPOOHBIX YUCEI PU UX
CpaBHEHUH, NPY BBIUYMCIICHUSX.

Hcnoan3oBarth necsaTruuHble 1poOU NMpu IpeoOpazoBaHuU
BEJIMYUH B METPUUECKON CUCTEME MED.

BbinoiHATH apupmMeTnyecKue 1ecTBUA

C OOBIKHOBEHHBIMHU M JICCITUIHBIMHU JPOOSMHU.

BoeruncjsATh 3Ha4eHUs BBIPAXKECHUH, COACPKALUX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, BHITIOTHITh
npeodpa3oBaHus ApoOei, BLIOUPATH CNOCO0, MPUMEHSTH
cBoOlicTBa apuMETHICCKUX ACHCTBHUM IS pallMOHAIM3AIHH
BBIYMCIICHUU.

CocTaBasiTh OTHOUIEHUS U IPONOPIUY, HAXOAUTh
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Jlenenue B JaHHOM
OTHOUICHUHU.
Macmira0,
MIPOIIOPIIMSL.
[TonsiTue mporneHTa.
Brruncnenune
MpOIICHTa

OT BEJIMYUHBI

Y BEJIMYUHBI 110 €€
MIPOLICHTY.

Pelienne TEKCTOBBIX
3a/1a4, COJepKaluX
JIpOoOH ¥ MPOLEHTHI.
IIpakTrueckas
pabota «OTHOIIIEHHE
JUTUHBI OKPY>KHOCTHU
K €€ IUAMETPY»

OTHOILIEHUE BEJINYHH, ICJINTh BETUYUHY B JTaHHOM
OTHOILICHUH.

HaxoauTthb 3kcniepuMeHTAJILHBIM IIyTeéM OTHOIIECHUE JIJTUHBI
OKPY’KHOCTH K €€ IHaMeTpy.

NuTepnpernpoBarh MacmTad Kak OTHOIIICHUE BEJTUYMH,
HAXOAUTH MacIITad MiaHa, KapThl U BBIYUCIISTh PACCTOSTHUS,
UCIO0JIb3Yys MacITao.

OO0BSICHATD, UTO TAKOE MPOLIEHT, YIOTPEOISATh 00OPOTHI peun
CO CJIOBOM «ITPOLIEHT.

BoipakaTh npoIreHTsl B Jpo0sSX U ApoOU B MPOICHTAX,
OTHOILLIEHUE JIBYX BEJIMYMH B MPOLICHTAX.

BbruncasiTh NPOLEHT OT YUCIa M YKCIIO 110 €r0 MPOLEHTY.
Oxpyrasath ApoOu U NPOIEHTHI, HAXOIUTh NPUOTUKEHUS
YHCEJL.

PemaTh 3aga4u Ha YacTH, IPOLIEHTHI, IPOTOPIIUH,

Ha HAXO0XJCHHE IPpOo0u (MPOIEHTA) OT BEJIMYHHBI U BEIIMYUHBI
o e¢ Apoou (TIPOLIEHTY), ApoOH (TIPOLIEHTA), KOTOPBIH
COCTAaBJISIET OJIHA BEJIMYMHA OT IPYTOM.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JIMYHBIE PEIICHMUS,
3aMKMCH PEUICHUI TEKCTOBBIX 3a/1ay.

N3Baexats uHGopMaLMIO U3 TaOIUI] U TUArPaAMM,
MHTEPIPETUPOBATH TAOIUYHbIE JaHHBIE, ONIPEIETSATh
HanOOoJIbLIIEE U HAUMEHBIIIEE U3 MPEACTABICHHBIX JaHHBIX

Harysigaas reometpus.
Cummerpust

OceBasi cuMMeTpus.
LlenTpanbHas

Pacno3HaBaTh Ha yepTekax U U300paKEHUSIX, H300pakKaTh
OT PYKH, CTPOMTH C TTOMOIIBIO HHCTPYMEHTOB PUTYPY
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CUMMETPHS.
[locTpoenue
CUMMETPHUYHBIX
uryp.
[IpakTnyeckas
pabora «OceBas
CUMMETPUS.
Cummerpus

B [IPOCTPAHCTBE

(0Tpe30K, JOMaHyt0, TPEYrOJbHUK, IPSIMOYTOJIbHUK,
OKPYHOCTbh), CAMMETPUYHYIO TAHHONH OTHOCUTEIBHO
MIPSIMOU, TOYKH.

HaxoauTs npuMepbl CUMMETPUU B OKPYIKAOIIEM MUPE.
MopeanpoBath 13 Oymaru ABe QUIypbl, CHMMETPUYHBIE
OTHOCUTEJIBHO IIPSIMO; KOHCTPYHPOBATh '€OMETPUIECKUE
KOH(DUTypalnu, UCIIOJIb3Ysl CBOWCTBO CHMMETPHUH, B TOM
YHCIIE C TOMOILBIO IIU(PPOBBIX PECYPCOB.

HccaenoBath CBOMCTBA H3yUYEHHBIX (PUTYD, CBA3AHHBIC

C CUMMETPHEH, UCIOJIb3YS SKCIIEPUMEHT, HAa0JI0/IeHuE,
MOJIEJIMPOBAHMUE.

O00CHOBBIBATH, OIIPOBEPraTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJIEHUS O CHMMETPUU PUTYp

BripakeHus ¢ OykBaMu

[Ipumenenue OykB
JUISL 3aITUCH
MaTeMaTUYECKUX
BBIPAKEHUU

Y NIPETI0KEHNN.
bykBeHHbIE
BBIPAKEHUS

Y YUCJIOBBIE
MOJACTAaHOBKH.
bykBeHHbIE
PABEHCTBA,
HAaXO0XKJICHHE

Hcnoan3oBath OYKBBI 1151 0003HAYEHUS YHCEIT, IPU 3aITUCH
MaTEeMaTHYECKUX YTBEP)KICHHUM, COCTAaBIATh OYKBEHHbIE
BBIPAYKEHUS 110 YCIOBUIO 3a1a4H.

HccnenoBaTh HECTIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
MCII0JIb30BaTh OYKBBI ISl KX 3aMHCH.

BbIyMcIATH 4MCI0BOE 3HaYEHHE OYKBEHHOTO BBHIPAYKEHUS
NIPU 3a/IaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh popMyJibl: IIEpUMETPA U ILTOIIATN
MPSIMOYTOJIbHUKA, KBAAPATa; IJIMHBI OKPY>KHOCTH, TJIOIIA/IN
KpYra; BbINOJIHATH BBIYUCJIEHHUS 110 3TUM (opMyiam.
CocTraBiasaTh (pOpMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHHE; LIEHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIILHOCTh, BpEMsl, 00beM
KOMITOHEHTA. pabOThI; BRIMOTHATH BEIYUCICHHSI TIO TUM (hopmyram.
DopMyIIbI HaxoauTh HEM3BECTHBIM KOMIOHEHT apu(METHUECKOTO
NEeUCTBUS
Harsigaas reometpus. 14 YeThIpeXyrojabHUK, MN300paxkaTh Ha HETMHOBAHHOM U KJIETYAaTON Oymare
Durypsl Ha MIOCKOCTH MIPUMEPBI C UCIIOJIb30BAHUEM YEPTEIKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBIPEXYTOJbHUKH C 3aJaHHBIMU CBOWCTBAMM:
[IpsIMOYTOJIbHUK, C MapaJJICIbHBIMU, NIEPIICHAUKYIISIPHBIMA, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, YTJIOB,
JuaroHa’seH.
W3mepenue yrios.
Buaer
TPEYroJIbHUKOB.
ITepumetp
MHOTOYTOJIbHUKA.
[Inomans ¢purypsl.
DopMyIIbI
nepuMeTpa

U IO
PSIMOYTOJIbHUKA.
[Tpubnuxennoe

HU3MCEPCHUC TIIIOIAaau

Guryp.
IIpakTrueckas

CTOpPOHaMHU, IPSAMBIMH YIJIaMH U JIp., paBHOOEIPEHHBIN
TPEYTOJIbHUK.

IIpensnaratb U 00CyKAaTh COCOOBI, AJITOPUTMbI
IIOCTPOCHMUS.

HccaenoBaTh, NCHOB3YS HKCIIEPUMEHT, HAOJIOICHUE,
MOJICJINPOBAHUE, CBOMCTBA IIPSIMOYTOJIbHHUKA, KBaIpaTa,
pa30uBaTh Ha TPEYTOJIbHUKHU.

O00ocHOBBIBATH, ONPOBEPraTh C MOMOIIBI KOHTPIIPUMEPOB
YTBEPKACHUS O IPSIMOYTOJIbHUKE, KBAAPATE, PACIIO3HABATH
BEPHBIE U HEBEPHBIEC YTBEPKICHUS.

N3mepsaTh U CTPOUTH C TOMOILBIO TPAHCIIOPTHPA YTJIBL,

B TOM YHCJIE B MHOTOYTOJIBHUKE, CPABHMBATD YIJIbL;
PaCNO3HABaTh OCTPHIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIEC YIJIBL.
Pacno3naBarsb, M300paaTh OCTPOYTOJIbHBIN,
MPSAMOYTOJILHBIN, TYOYTOJIbHBIN, PABHOOEIPEHHBINH,
PABHOCTOPOHHUI TPEYTOJIbHUKMU.

BopryucasiTe nEpUMETP MHOTOYTOJIBHUKA, TUIOIIAb
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pabota «ILmomaas
KpyTa»

MHOT'OYT'OJIbHUKA pa30ueHneM Ha MPSMOYTOJbHUKH,

Ha paBHBIC (PUTYPHI, UCTIOIB30BATh METPUICCKUEC STUHUIIBI
WM3MEPEHHUS JUIMHBI U TUIOIIA/IH.

Hcnonb30BaTh NpUOINKEHHOE U3MEPeHHe JJINH

Y TIJIOIIAJIeH Ha KjeT4aTon Oymare, mpuOInKeHHOe
M3MEPEHHE JJIMHBI OKPYKHOCTH, TUIOIIA/IA KpyTa

[lonoxxurtenbHbIC
N OTPHULATCIIbHBIC YUCJIa

40

Llenwie uncna.
Monyns uncna,
reoMeTpuyecKas
UHTEpIpeTaIus
MoyJisi. YucnoBbie
MIPOMEKYTKH.
[TonoxutenbHbIC

Y OTpHUILIATEIIbHBIE
yucna. CpaBHeHUE
MTOJIOKHUTEITBHBIX

U OTPUIIATEIBHBIX
YHUCEIl.
Apudmernueckue
JICHCTBUSA

C TIOJIOKUTCILHBIMU
U OTPUIIATEILHBIMU
YHCIaMH.

Penienne TeKCTOBBIX
3ama4

IIpuBOAUTH MpPHMeEPHI UCIIOJIB30BaHUS B PEAIBHON KU3HH
IIOJIOXKUTENBHBIX U OTPULATEIIBHBIX YUCEIL

M300pakaTsh Leble Yncia, NOJ0KUTEIbHBIE

Y OTPULIATENBHBIC YMCIIA TOUKAMU Ha YUCIIOBOM IPSIMOH,
HCIO0JIb30BATh YNCIOBYIO NPSMYIO JUIsl CPABHEHUS YUCET.
IIpuMeHATH NpaBWJIa CPABHEHUS, YIIOPSAOYHUBATH LICIIbIE
YKCJIa; HAXOAMTH MOAYJIb YUCIIA.

@®opMyIMPOBATh MPABUJIA BBIUNCIEHUS C OJIOKUTEIBHBIMU
Y OTPULIATENBHBIMHU YUCIIAMU, HAXOAUTH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM, COAEPKAIIMNX TEUCTBUS

C MOJIOKUTEIBHBIMUA U OTPULIATEIHBIMU YHCIIAMH.
IIpuMeHATH CBOMCTBA CI0KEHUSI 1 YMHOKECHUS

JUJIs1 TpeoOpa3oBaHusl CYMM U TTPOU3BEICHUIM
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HpCI[CTaBJIeHI/IC JaHHBIX

[IpssmoyrosbHas
CHUCTEMA KOOPJIUHAT
HAa MJIOCKOCTH.
Koopannatsl TOukH
Ha IJIOCKOCTH,
abcuucca

Y OpAWHATA.
Cronbuatsie

U KPYyTOBbIC
JarpaMMsl.
IIpakTrueckas

paborta «IlocTpoenue

Jarpamm.
Penrenne TekcTOBBIX
3a7a4, CoJIep KaIlnX
JTaHHEIE,
MpEe/ICTaBJICHHbBIC

B TaOJIMIIaX

Y Ha Marpammax

OO0BsACHATHL U MILIIOCTPUPOBATH MOHATHE IIPSIMOYTOJIBHON
CUCTEMBI KOOPAUHAT Ha IJIOCKOCTHU, UCIIOIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPIANHATHOMN INIOCKOCTH
TOYKH U (PUTYpBI TIO 3aJaHHBIM KOOpAMHATAM, HAXOAUTH
KOOpPJMHATBI TOYEK.

YuraTh cTO0YaTHIE U KPYTOBBIE AUATPAMMBI;
HHTEePHPEeTHPOBATH IaHHBIE; CTPOUTH CTOJI0YATHIE
JIarpaMMBl.

HUcnoab3oBath HH(pOPMALIMIO, IPEICTABICHHYIO

B Ta0JMIIaX, Ha MarpaMMax Juisl pelieHus: TEKCTOBBIX 3a/1a4
Y 3a/1a4 U3 PEaIbHOW KU3HU

Harusigaas reometpus.
Durypsl B IpOCTPAHCTBE

IIpssMOyTronbHbINI
napasuieenuIe],
KyO, pu3Mma,
nupamuza, KOHyc,
UWIMHAD, TI1ap

u chepa.
N306paxkenue

Pacno3naBarth Ha yeprexkax, pUCyHKax, ONUCHIBATH
MMpaMuly, Ipu3My, HAJIUHAP, KOHYC, Iap, H300pasaThb X
OT PYKH, MOJIEJTUPOBATH U3 OyMaru, MiacTUINHA, IPOBOJIOKU
U JIp.

IIpuBoaUTH NpUMepPbI OOBEKTOB OKPYKAIOIIETO MUPA,
UMEIOIINX (POPMbI HA3BAHHBIX TEJL.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPIIUHA, peOpO, TpaHb,
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MPOCTPAHCTBEHHBIX
¢buryp. IIpumepsr
pa3BepTOK
MHOTOTPaHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTnyeckas
paborta «Co3nanue
Moenen
MIPOCTPAHCTBEHHBIX
buryp».

ITonsartue o0beMa;
CAMHUIIBI U3MEPEHUS
oovema. O6beM

OCHOBaHUE, BBICOTA, PAINYC U AUAMETP, pa3BEpTKa.
N3yuath, UCNonb3ys SKCIIEPUMEHT, HAOIIOACHUE, U3MEPEHHUE,
MOJIETUPOBAHKE, B TOM YHCJIE KOMITBIOTEPHOE, 1 ONMCHIBATH
CBOIICTBA HA3BaHHBIX TeJl, BHIABJIATH CX0JCTBA

U Pa3JIHYUsi: MEXy MUPAMUJION U IPU3MOIL; MEXTY
HUJIMHAPOM, KOHYCOM U IIIapOM.

Pacno3naBaTth pa3BepTku napasviesenunesaa, kyoa, mpu3Msl,
MUpaMUJIbl, KOHYCA, [WINHAPA; KOHCTPYUPOBATH JaHHbIC
TeJa U3 Pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH.

Co3naBaTbh MoJeJIM TPOCTPAHCTBEHHBIX PuUryp (U3 Oymary,
MIPOBOJIOKH, MJIACTUJIMHA U JIP.)

N3mepsaTh HA MOaeNsAX: ITTUHBI peOep MHOTOIPAHHHUKOB,
JIMaMeTp IIapa.

PSAMOYTOJIBHOTO BoiBoauts gopmysry o0bemMa IpsIMOYTOIILHOTO
napajuielNenuIena, napajieNenurena.
Ky0a, popmysl Boruncasath no popmyaam: 06beM NpIMOYTOIHHOTO
o0beMa napajiiesienuresna, Kyoa; UCroab30BaTh SUHUIIBI H3MEPEHUS
00beMa; BBIYMCJIATh 00BEMBI TEJI, COCTABJIICHHBIX U3 KYOOB,
napajuieNieluIe/IoB; pemaThb 3a1a4M C pealbHbIMU JTaHHBIMU
[ToBTOpEeHue, 0000IIEeHNE, 20 IToBTOpEHUE BobruncjsTh 3HaUEHUs BBIPAXKECHHU M, COAEPXKALUX

CHUCTEMAaTHU3all A

OCHOBHBIX ITOHATHU
Y METOJIOB KYpPCOB
5 1 6 Kmaccos,
000011IeHNE

HaTypaJIbHbIE, LIETIbIE, TTOJOKUTEIbHBIE U OTPULIATEIILHBIC
qucia, OOBIKHOBEHHBIC U JICCITUIHBIC IPOOH, BBITOJTHATH
peoOpa30BaHUsI YHCENT M BBIPAKCHHIA.

Bp10upaTh cniocod cpaBHEHHS YMCEII, BBIYUCIICHUM,
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U CUCTEMAaTU3aInsI
3HAHUHN

NPUMEHSITh CBOICTBA apU(PMETUUCCKUX JICHCTBUIMA

JUISL palliOHAIN3alUHA BIYUCIICHUIA.

PemiaTp 3a1aum 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUS JUJIS PEUICHUA 3a7a4 U3 JPYTuxX
MIPEAMETOB.

Pemats 3a1aum pa3HbIMHU c10c00aMU, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3aaUH.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOTHSAEMbIX JACHCTBHIA
Y CaMOITPOBEPKY PE3yJIbTATA BEIYMCICHUMN

OBIIEE KOJIMYECTBO
HACOB I10 ITPOI PAMME

170
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OEJNEPAJIBHASA PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIIACCAX

INOACHUTEJIBHAA 3AIITMCKA

AnreOpa sSBISETCS OOHUM W3 OMOPHBIX KypCOB OCHOBHOTO OOIETO 00pa30BaHMS:
OHa O0ecCleYnBaeT HU3yYCHHUE APYIHMX ITUCHUUIUIUH, KaK €CTECTBEHHO-HAYYHOTO, TakK
¥ TYMaHHTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIMMO IJIS MPOJOHKCHHS 00pa30BaHUS
U B IIOBCEOHEBHON »W3HU. Pa3zBurne y oOydaromuxcsi HAay4YHBIX MpPEICTAaBICHUN
O MNPOUCXOKACHUU M CYIIHOCTU alIreOpanveckux aOCTpakiui, crocode OTpaKeHUs
MaTeMaTUYECKOW HAyKOM SBIEHUM M TPOLIECCOB B MPHUPOAE M OOIIECTBE, pPOJIU
MaTEMaTUYECKOT0 MOJICIIMPOBAHUS B HAYYHOM IMO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAdyeCTB MBIIUICHHS, HEOOXOIUMBIX
JUJIS aJlanTaiiy B COBpEMEHHOM 1 poBoM ob1iecTBe. M3yuenue anreOpsl odecrieunBaet
pa3BUTHE YyMEHUsI HAOIIOJaTh, CPABHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS,, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOH
JEUCTBUS W BBIBOJBI, (GOpMyIHpoBaTh yTBepxkAcHHUs. (OCBOGHHE Kypca alreOpbl
0o0ecreunBaeT pPa3BUTUE JIOTUYECKOTO MBIIIJICHUS] OOYYarOIIMXCs: OHU HUCIOJIB3YIOT
JNETYKTUBHBIE W WHAYKTUBHBIE pacCyXJAeHus, o0000IIeHME U KOHKPETHU3AIHIO,
abctparupoBanue 1 aHanorur. O0ydenue aareOpe npenonaraeT 3HaYuTeIbHbIA 00beM
CaMOCTOSITEILHOM JEATETbHOCTH OOYyYalOlIUXCsl, TOATOMY CAMOCTOSITEIbHOE pEIICHUE
3a/1a4 SBJISIETCS pean3aluen AesITeIbHOCTHOTO MPUHIIUIA O0YYEHUS.

B crpykType mporpammbl yueOHOTO Kypca «Asredpa» ajii OCHOBHOTO OOIIETo
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOJUYECKUE JIMHUU:
«Hucna v BEIYUCICHUSY, « AITeOpandecKre BRIPAKEHUS», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxnas w3 3TUX COAEPKATEIBHO-METOAUYECKUX JIMHUKA pPa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET U3YyUYEHHS Kypca, B3aUMOJCUCTBYS C APYTUMH €r0 JIMHUSIMH.
B xoje n3yueHust yaeOHOro Kypca 00y4daronuMcsi TPUXOUTCS JIOTHYECKU PACCYKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK. B CB3M ¢ 3TUM B mporpammy
y4eOHOTO Kypca «Airedpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHMKU, MPEACTABICHHbBIE
BO BCEX OCHOBHBIX pa3jiellax MaTeMaTH4YeCKOoro 0O0pa3oBaHMS W CIIOCOOCTBYIOIIWE
OBJIAJICHUIO OOYYarOMIMMHCS OCHOB YHHBEPCATBHOTO MAaTEMaTHUYECKOTO SI3bIKA.
CopeprkaTenbHON M CTPYKTYPHOU OCOOCHHOCTBIO yUeOHOTO Kypca «Anredpay siBIsSeTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUU «Hucna U BBIYUCIEHUSD CIYKUT OCHOBOM ISl JaJIbHEHIIErO
W3yYEHUs] MaTEeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS JIOTHYECKOTO
MBIIUICHNS, (OPMUPOBAHUIO YMEHHS TOJH30BATHCS  AITOPUTMAMH, a TaKkKe
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIMUMBIX [IJISi TOBCETHEBHOM IKU3HH.
Pa3BuTue TOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUsS CBS3aHO
C paIMOHAILHBIMU U HPPAIMOHAILHBIMU YHUCJIAMH, (OPMUPOBAHUEM IMPEICTABICHUMN
O JEUCTBUTEIILHOM 4YHUCJE. 3aBEpIICHUE OCBOCHHUS YHCJIOBON JIMHUM OTHECEHO
K CpeJlHeMYy 00111eMy 00pa30BaHMUIO.
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Copepxanue AByX anreOpandyeckux JIMHUA — «ANreOpandyeckue BhIPAXKEHUS
U «YpaBHEHHMs] U HEPABEHCTBA» CMOCOOCTBYET (POPMHUPOBAHUIO Y OOYHAIOIIMXCS
MaTEeMaTUYEeCKOro arnmapara, He0OX0AMMOT0 JJIs PEeIICHUs 3a1a4 MaTEMATUKH, CMEKHBIX
NPEeIMETOB U MPaKTHUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOrO OOIIETO
oOpa3oBaHusl y4eOHbIN MaTepuall TPYNIUPYETCsS BOKPYT PallMOHATBHBIX BBIPAKCHHM.
AnreOpa JEeMOHCTpUPYET 3HAUYEHHE MaTEeMaTUKU KakK s3blKa JUIsi TMOCTPOCHUS
MaTeMaTUYECKUX MOJIeJIeH, ONKMCaHus MPOILIECCOB U SIBJICHUN peasibHOro Mupa. B 3agaun
oOydeHus anredpe BXOIAT TaKxkKe JajdbHelIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIICHUS,
HEO0OXOJIMMOTO, B YAaCTHOCTH, JJII OCBOCHHSI Kypca HH(GOPMATHKW, U OBJAJCHHE
HaBBIKAMHM  JCIYKTUBHBIX paccyxacHuil. I[IpeoOpa3oBaHme CUMBOIBHBIX (HOpM
CIIOCOOCTBYET  Pa3BUTHIO BOOOpPaKEHHS, CIIOCOOHOCTEH K  MaTeMaTHYeCKOMY
TBOPYECTBY.

Conepxxanue (QyHKIIMOHAIBHO-TpaQUUECKOW JIMHUM HAIIEJIEHO Ha TOJy4YeHHUE
OOy4aromMMHUCS 3HAHUM O (QYHKUMSIX KaK BaKHEHIIEW MaTeMaTH4eCKOW MOAeNn
JUISL OTMCAHMSI W HWCCJIENOBAaHUA Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUW B MPUPOC
u obuiectBe. M3yueHue mMarepuana CioCOOCTBYET Pa3BUTHIO Y OOYYarOIIUXCS YMEHUS
UCTIOJIb30BaTh Pa3IMUHbIC BBHIPA3UTEIbHBIE CPE/ICTBA SI3bIKA MATEMATHKU — CIIOBECHBIE,
CUMBOJINYECKHE, TpapuUecKre, BHOCUT BKJIa] B (OPMUPOBAHUE MPECTABICHUN O POJIH
MaTEMaTHUKH B Pa3BUTUU ITUBUIIU3AIMH U KYJIbTYPHI.

CornacHo yuyeOHOMY TUTaHy B /—9 Kilaccax M3ydaeTcsi yueOHBIN Kypc «Anredpay,
KOTOPBI  BKJIIOYAeT CIEAYIOUIME OCHOBHBIC pa3fienbl  conepkanus: «Yucma
U BBIYUCICHUS», «ANTEOpandecKhe BBIPAXKEHUS», «YpaBHEHHs W HEPABEHCTBAY,
«DYyHKIIUN.

OO0miee 4YMCIO YacoB, PEKOMEHIOBAHHBIX IS M3Yy4YeHUs Y4YeOHOTO Kypca
«Anreopa», — 306 wacos: B 7 kmacce — 102 uvaca (3 yaca B Hemenmo), B 8 kiacce —
102 yaca (3 yaca B Henenmo), B 9 kinacce — 102 waca (3 yaca B Hezedio).

COAEPKAHUE OBYUEHUA

7 KIACC
Yuciia ¥ BBIYUCTICHUSA

Jpo6u 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEXO0/] OT OJHOM (POpMBI 3amucHu JIpolei
K apyroil. IloHSATHE pPaLMOHAIBHOIO 4YHUCIA, 3alliCh, CPAaBHEHHE, YIOPSJIOYMBAHUE
palMOHAIBHBIX YHceNl. Apudmernyeckue ACHCTBUS C PalMOHAIBHBIMH YHCIAMH.
Pemenue 3ama4 n3 peasbHON MPAKTUKK HA YaCTH, HA IPOOH.

Crenenp ¢ HaTypaJibHbIM IIOKa3aTelieM: oImpejesieHHe, mpeoOpa3oBaHUe
BBIpQXKEHMII Ha OCHOBE OIpeAeNeHHs], 3amuch Oonblnx uucen. [IpoueHTsl, 3amuch
OPOLEHTOB B BUJE JpoOM U Japodu B BHJE MPOLEHTOB. TpHM OCHOBHBIE 3aauu
Ha IPOLEHTHI, PELICHHE 3a/1a4 U3 PEATbHON TPAKTUKH.

[IprMeHeHnE MPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOYKUTENIH HATypaJlbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE NpsMasi U oOpaTHasi IpONOPLUHUOHAIBHOCTH.
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AJireOpanyeckue BbIpaKeHHsA

IlepeMeHHBIE, YMCIOBOE 3HAYECHUE BBIPAKEHUS C MEPEMEHHOU. JlomycThmbie
3HAYCHUs NepeMeHHbIX. [IpencraBiieHne 3aBUCHMOCTH MEXAY BEIMYMHAMHU B BUIE
¢dopmynel. Beruncnenus no ¢opmynam. IlpeoOpazoBaHue OYKBEHHBIX BBIPAKEHUII,
TOKJECTBEHHO PaBHBIE BBIPAKEHUS, PaBUIIa IPEOOPa30BaHUS CYMM U MPOU3BEIACHUM,
IpaBUJIa PACKPBITUSA CKOOOK M MPUBEACHUS MOJOOHBIX CIaracMblX.

CBOJiCTBa CTENEHH C HATYPAJIBHBIM [TOKA3aTEIEM.

Opnounensl u MHOrowieHsl. CreneHp MHorouneHa. CiokeHHE, BBIYMTAHUE,
YMHOKE€HHE MHOTro4jaeHOB. (DOpMyJbl COKPAIlEHHOTO YMHOXKECHMS: KBaJgpaT CYMMBI
U KBaapaT pasHocTH. PopMmyna pa3sHOCTH KBaapaToB. Pa3noikeHHe MHOIOYICHOB
Ha MHOYKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHHUS, MpaBWjia NpeoOpa3oBaHUsA  ypaBHEHMS,
PaBHOCHJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM ITIEPEMEHHOM, YMCII0 KOPHEHN JIMHEWHOTO YPaBHEHHS,
penieHue JMHEWHBIX YypaBHEHUM. (COCTaBIECHHE YPABHEHHHM IO YCJIOBHIO 3aJadH.
Pemenne TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHH.

JIuneitHoe ypaBHEHHE C JBYMsl MEpEeMEHHbIMH U ero rpaduk. Cucrema aBYX
JMHENHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU. PerieHue cucteM ypaBHEHUH CIIOCOOOM
OACTaHOBKH. [IprMephl pemenust TEKCTOBBIX 331a4 C IIOMOIIBI0 CUCTEM YPABHEHU.

DyHKUUHA

Koopaunara Toukn Ha npsamoii. YucioBbIE MPOMEXYTKU. PaccTosiHrE MEXK Iy AByMS
TOYKaMH KOOPJIWHATHOW MPSMOM.

[IpssmoyrosbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opiMHaTa TOYKU
Ha KOOPAMHATHOM miIockocTu. llpumepsl rpadukoB, 3agaHHbBIX (QopMynamu. UreHue
rpadukoB peanbHbIXx 3aBucuMocTel. [lonarue @yukuuu. I'paduk pynkuuu. CpoiicTBa
bynkuumii. Jluneitnas ¢ysknus, ee rpaduk. I'papux dynkmuun = | |. ['paduueckoe
pELICHNE JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPABHECHUM.

8 KJIACC
Yucia 1 BbIYMCICHUSA

KBaapatusiii kopeHb u3 uncina. [lonstie 006 uppannoHanbHOM yucie. JecaTuunbie
NpUOJIMKEHUST HppalMOHANIbHBIX uKcesl. CBoHCTBa apuPMETHUYECKUX KBaJAPATHBIX
KOpPHEN U UX MpUMEHEHHUE K MPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYUCIICHUSIM.
JIeCTBUTENBHBIE YHCIIA.

Crenensp ¢ nenpIM Moka3areyeM U ee cBoicTBa. CTaHgapTHas 3alIMCh YHCIIA.

AJsredOpanyeckue BbIpasKeHHUs
KBanmpatHsblil TpexusieH, pa3iokeHne KBaIpaTHOTO TPEeX4IeHa Ha MHOKUTEIH.
AnreGpandeckas 1po0b. OCHOBHOE CBONCTBO anreOpandeckoil npodu. CroxeHue,
BBIYMTAHKE, YMHOXKEHHUE, JIeJIeHUE alireOpanyeckux apobei. ParmoHanbHble BIpaXKEHUS
U UX npeoOpazoBaHue.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEHW KBaJpaTHOro ypaBHeHHUs. Teopema
Buera. Pemienne ypaBHEHUH, CBOIAIIMXCA K JIMHEMHBIM W KBaapaTHbIM. [Ipoctenmme
JTpOOHO-paIMOHANIbHBIC YPAaBHEHHUS.

I'paduueckass wHTEpIpeTanysi YpaBHEHHUH C JBYMS TIEPEMEHHBIMH W CHCTEM
JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU. [ [puMepsI peleHus CuCTeM HEJIMHENHBIX
YPaBHEHUI C ABYMS NTIEPEMEHHBIMHU.

Pelienne TeKCTOBBIX 3a/1a4 aNredpanuyeckuM CrocoOOM.

HucnoBble HEpaBEHCTBA W HUX CBOMCTBA. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHMIIBHOCTD HEpaBEHCTB. JINHEHbIE HEPABEHCTBA C OAHOW NepeMeHHON. CHcTeMbl
JIMHENHBIX HEPABEHCTB C OJHOMN MEPEMEHHOM.

DOyHKUUN

[lonsitne ¢ynkumuu. OOIacTh OMPENENECHHUS M MHOMKECTBO 3HAUYECHHHM (YHKIUU.
CriocoObI 3a1aHust QyHKIIMIA.

I'padux Qynkuu. Urenue cBoicTB PpyHKIMM 110 ee rpaduky. [Ipumepsl rpadukos
(GYHKIMH, OTpaXxarolyX peaibHble IPOIECCHI.

@DYHKIMH, ONKUCHIBAIOIINE IPSIMYIO U OOPaTHYIO IPOMOPIIMOHAIBHBIE 3aBUCUMOCTH,
ux rpaduxn. Oyukuun y = X2,y = X3,y =/ , Y=|x|. [paduueckoe penieHne ypaBHeHuUi
Y CHCTEM YPAaBHEHUM.

9 KJIACC
Yucaa v BbIYMCICHUS

PanponaneHple 4yKcna, WppalUOHAIbHBIE 4YHCIA, KOHEYHblE U OECKOHEYHbIE
JecsTUUHbIE TpoOu. MHOXKECTBO NEHCTBUTENBHBIX YHUCEN, IEHCTBUTENIbHbBIE YHCIa KaK
OecKOHEUHbIE JecATUYHble ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JIEMCTBUTEIIbHBIX YHACEII U KOOPAUHATHOU ITPSMOM.

CpaBHeHUE IEHCTBUTENBHBIX YUCEIT, ApU(PMETUYECKHE IEHCTBUS C IEHCTBUTEIbHBIMU
YUCIIAMH.

Pasmeppl  OOBEKTOB  OKpYXalOUIeT0  MHpa, JUIMTEIBHOCTh  MPOIIECCOB
B OKpY>KarolleM MHpE.

[Ipubnu>keHHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MNpUOIMKEHUs. OKpyIJeHue
yucen. [I[pukuaka u oueHka pe3yinbTaTOB BIYMCICHUMN.

YpaBHeHUs U HEPAaBEHCTBA

JIuneiinoe ypaBHeHUE. PenieHne ypaBHEHNM, CBOASAIINXCS K JIMHEWHBIM.

KBanparHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOISIIMXCSA K KBaJpPATHBIM.
bukBanpatnoe ypaBHeHue. [IpuMmepbl pemieHHs ypaBHEHUM TPETbEUM M UYETBEPTOU
CTEIICHEN Pa3JIOKEHUEM Ha MHOXKUTEIIU.

Pemienne npoOHO-pallMOHANIBHBIX ypaBHEHHWU. PereHue TEKCTOBBIX —3aj1ad
aIredpanyecKuM METOOM.
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VYpaBHeHue c JByMsl MepeMeHHbIMM M ero rpaduk. PereHue cucreM JBYX
JIMHEMHBIX YPABHEHU C IByMs IIEpEMEHHBIMU. Perienne cucteM JIByX ypaBHEHUH, OJTHO
13 KOTOPBIX JIMHEWHOE, a JIpyroe — BTOpod crerneHu. ['paduueckas wHTEpIpeTaIus
CHUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMU.

Pemrenune TeKCTOBBIX 3a/1au anreOpandyeckuM CIocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTRBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOW mNEepeMeHHOW. Pemienue cucrem
JMHEWHBIX HEPABEHCTB ¢ OJIHOM mepemeHHoi. KBanpaTHbie HepaBeHCTBA. | paduueckas
HMHTEPIIPETAIMs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsl IIEPEMEHHBIMU.

DOyHKUUMH
KBanpatnunas pyskius, ee rpadux u cBoiicta. [lapaboia, KoopIMHATH BEPIIUHBI
napadoJibl, OCb CUMMETPHUU MapadoJIbl.

I'papuku  dyHKIMIA: = , = +, =-, = 5 =+, =/
Y UX CBOWCTBA.

YucaoBbie N0CIEA0BATEIHHOCTH H IIPOrPEeCCHU

[loHsATHE YHCIIOBOM  MOCIEAOBATENIIBHOCTH. 3aJaHuE  IOCIEAOBATEIBHOCTH
peKyppeHTHOU GopMyIioi u Gopmysoi N-ro wieHa.

Apudmernueckass W reomerpuyeckas mnporpeccud. PopMyibl N-TO  4ieHa
apu(MeTU4YECKON U T€OMETPUUECKON POTPECCUiA, CyMMBI IIEPBBIX N YJIECHOB.

N300pakeHre 4ieHOB apu(hMETUUECKON U T€OMETPUUECKON MPOrpeccuil TOUKaMH
Ha KOOPJWHATHOW IUIOCKOCTH. JIMHEHMHBIM M OSKCHOHEHUMAIbHBIM poOCT. CIOXKHBIE
IIPOLICHTBI.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHHS IMPOTPaMMBbI ydeOHOTO Kypca «Anredpar»
K KOHITYy OOy4eHHUs B 7/ KJiacce.

Yuciia 1 BBIYUCTEHUS

BrInonHsTh, coueras yCTHbIE M TUCEMEHHBIE TTPUEMBI, apU(PMETHIECKUE ACHCTBUS
C pallMOHATBHBIMU YUCJIAMHU.

HaxomuTe 3HaueHUs1 YUCIOBBIX BBIPAKEHUM, TPUMEHSITH Pa3HOOOpa3HbIE CIIOCOObI
Y TIPUEMBbI BBIUUCIICHUS 3HAYEHUN APOOHBIX BhIpAXXEHUH, COJIEpKAITUX OOBIKHOBEHHbIC
U JECATHYHBIC TPOOH.

[lepexoguts OT oOmHON (OPMBI 3amucH YHUCEN K Jpyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YAaCTHOCTH
B OCCKOHEUYHYIO JIECSITHUHYIO JPOOB).

CpaBHMBATh U YNOPSAIOUYMBATH PALlMOHAIIbHBIC YUCIIA.

OKpyIJATh 4ncCIna.

BrINOMHATE NPUKUAKY U OLEHKY pe3yJibTaTa BBIUMCICHHM, OLICHKY 3HAYCHUM
YUCJIOBBIX BBIPAKEHUIN. BBINMOMHATH AEUCTBUS CO CTENEHSIMU C HaTypajJbHBIMU
MOKa3aTEeIsIMH.
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[IpuMeHATh MPU3HAKK ACIMMOCTH, Pa3jOKEHHUE Ha MHOXXHUTEIW HATypadbHBIX
YHCell.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3aa4H, CBI3aHHBIC C OTHOIIICHUEM BEIIMYHH,
IIPOITOPIIMOHATBLHOCTEIO  BEJIMUMH, IIPOLICHTAMH, HWHTEPIPETUPOBATh PE3YyJIbTaThl
pEIICHHS 3a/1a4 C yYeTOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM paccMaTPHUBACMBIX
OOBEKTOB.

AnreOpanyeckue BbIpasKeHMsI

Hcnonp3oBaTh anreOpanyeckyl0 TEPMHUHOJOTHIO M CHMBOJIMKY, NPUMEHSTH €e
B IIPOIIECCE OCBOCHUS YUeOHOTO MaTepHaa.

Haxoaute 3HaueHus OyKBEHHBIX BBIPAKEHUM TpU 3aJaHHBIX 3HAYEHUSAX
NIEPEMEHHBIX.

Bemonnate npeoOpa3oBaHus LEIOT0 BbIPAXKEHHS B MHOTOYIEH INPUBEACHUEM
N0JIOOHBIX CJIaraeéMblIX, paCKpPbITUEM CKOOOK.

BBITIOJIHATE YMHOKEHHE OJTHOWIECHA HA MHOTOWIEH U MHOTOWJIEHAa HA MHOT'OYJIEH,
OPUMEHATH (POPMYJIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3oKeHHEe MHOTOYJIEHOB HA MHOHUTEIH C TOMOLIBIO BBIHECEHUS
32 CKOOKM OOILEro MHOXHTEINs, TPYNIHUPOBKHA CIAraéMblX, MNPUMEHEHHS (HOopMyIl
COKPAILIEHHOTO YMHOXXECHHSI.

[IpumensTh npeoOpa3oBaHUs MHOTOWIEHOB Ui PEIICHUS pa3IUYHbIX 3a/ad
U3 MaT€MAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEAIbHON IPAKTUKH.

Hcnonp3oBaTh  CBOWCTBA  CTEMEHEM C  HATypaJbHBIMU  IOKAa3aTEJSIMU
JUIs1 TpeoOpa3oBaHus BBIPAKEHUM.

YpaBHeHHs U HEPABECHCTBA

Pematp nuHeHbIE ypaBHEHUS C OJHOM NIEPEMEHHOM, TPUMEHSS IIPaBUJIa IIEPEX0/1a
OT MCXOJHOI'O YpPaBHEHUS K PAaBHOCWIBHOMY eMy. lIpoBeEpsTh, ABISETCA M YHUCIIO
KOPHEM YpPaBHEHMS.

[IpumensaTy rpaduueckre METOAbl MPU PEUICHUM JUHEHHBIX YpPaBHEHUH M HUX
CUCTEM.

[TonGupate mpuMepsl map Yucel, SBJSIOMIMXCS PELIeHUEM JUHEHHOTO0 ypaBHEHUS
C ABYMS ITIEPEMEHHBIMM.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpauK JIMHEWHOIO YpaBHEHHS C JIBYMS
NEPEMEHHBIMH, MOJIb3YACH IPaUKOM, IPUBOAUTH IPUMEPHI PELLICHUS] YPaBHEHHUS.

Pemrars cucTeMpl IByX JIMNHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBnsaTe U peliaTh JIMHEMHOE YPABHEHUE WJIM CUCTEMY JIMHEMHBIX YPaBHEHUI
II0 YCJIIOBHUIO 3aJa4M, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadd
IIOJIyYEHHBIN Pe3ysbTart.

DyHKUUH
N300paxkaTh Ha KOOPJAMHATHOW TMPSMON TOYKH, COOTBETCTBYIOIIWE 3a/laHHBIM

KOoOpAuHaTaM, JIydd, OTPE3KH, HWHTCPBAJIbI, 3aIllMCbIBATb YHCJIIOBBIC IIPOMCKYTKH
Ha aHF€6paI/I‘ICCKOM A3BIKE.
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OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33aHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku muHeHHBIX QyHKumid. CTpoutsh rpaduk QyHKIUU Y = |x|.

OmnuceiBaTh ¢ TOMOIIBIO (DYHKIMNA M3BECTHBIE 3aBUCUMOCTH MEXAY BETUYUHAMMU:
CKOPOCTb, BpeMsi, pacCTOSHHUE, 1IeHa, KOJIUYECTBO, CTOMUMOCTB, MPOU3BOIUTEIBHOCTD,
BpeMmsi, 00beM padoTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHHUIO €€ apryMeHTa.

[Tonumath rpaduueckuil crnoco® TMpeacTaBIeHUA H aHaidu3a HH(pOpMauy,
U3BJEKaTb M WHTEPIPETUPOBATh HMH(GOPMAIMIO U3 TPaUKOB pPEANbHBIX IMPOILECCOB
Y 3aBUCUMOCTEHN.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS MPOTPAMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 kJacce.

YucJa 1 BLIYUCJICHUS

Hcnonp30BaTh HaYIbHBIE MPEACTABICHUS O MHOXECTBE JIEMCTBUTEIIBLHBIX YUCEI
JUIS. CPaBHEHMS, OKPYIJICHUS M BBIYMCICHUH, W300pakaTh IEHCTBUTEIBHBIC 4YHCIA
TOYKaMU Ha KOOPJIMHATHOM MPSIMOM.

[IpumeHsATh TOHATHE apU(DMETHUYECKOrO0  KBaJIpaTHOTO KOPHS, HAaXOJUTh
KBaJpaTHbIe KOPHU, HCIOJB3YsI TPU HEOOXOJUMOCTH KaJIbKYJSATOpP, BBIMOJIHATH
npeoOpa3oBaHUsl BRIPAXKEHUM, COAEpKAIIMX KBaJpaTHbIE KOPHH, MCIOJIb3Yysl CBONCTBA
KOpHEM.

Ucnonw3oBaTh 3anucy OOJBIINX U MaJIbIX YUCEI C MOMOIIBIO IECITUYHBIX ApoOei
u creneHel yncia 10.

Aare0panveckue BbIpasKeHHUs

[IpuMeHsTh MOHATHE CTENEHU C LIETBIM MTOKAa3aTeNIeM, BBIMOJIHATH TPeoOpa3oBaHUs
BBIPAYKECHUH, COAEPKALIMX CTEIIEHU C LIEJIBIM [IOKA3aTEIIEM.

BhBITIONIHATE  TOXKAECTBEHHBIC MPEOOpPA30OBaHMS  PAIMOHAIBHBIX  BBIPAKECHUM
Ha OCHOBE TIPaBWJI ACHCTBUI HAJ MHOTOUYJIEHAMH U alreOpandyecKuMu JIpoOsiMu.

PackiianpiBaTh KBaIpaTHBIN TPEXWICH HA MHOKHUTENH.

[IpumenaTy mpeoOpa3oBaHUSI BBIPAKECHUW IS PEIICHUS Pa3IMYHBIX 3a7ad
Y3 MaTEMaTUKH, CMEXHBIX ITPEAMETOB, U3 PEATBHOMN ITPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemare JsMHENHBIE, KBaJpaTHbIE YpPaBHEHUs U paLMUOHAIbHbIE YpaBHEHUS,
CBOJALLMECS K HUM, CUCTEMBI JBYX YPABHEHUU C ABYMsI IIEPEMEHHBIMU.

[IpoBoauTe mpocCTENIIME UCCIEIOBAaHUs YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
qyclie C MPUMEHEHHEeM TIpaduuecKkux MpencTaBieHuil (yCTaHABIMBaTh, HMEET JIU
YPaBHEHUE WIA CUCTEMA YPABHEHUI PELICHHUS, €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

IlepexomuTh OT clOBeCHON (hOPMYIMPOBKHU 3a/laul K €€ anreOpandeckod MoJEIu
C IOMOILBI COCTaBICHUsS YPAaBHEHUSA WU CUCTEMbl YpaBHEHUH, UHTEPIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 3a/1a4H IOJyYECHHBIA PE3yJIbTaT.
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HpI/IMeHHTB CBOMCTBA YHCIIOBBIX HCPABCHCTB JIsI CpaBHCHHUSA, OLICHKH, PCIIATb
JIMHCHUHBIC HCPABCHCTBA C O,Z[HOI>'I HCpGMCHHOﬁ n HUX CHCTCMBbI, JaBaTb rpa(pﬂqecxyro
HIITIOCTpAalIuIO MHOKCCTBA peIHGHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKUUMH

[ToruMaTh W WCMOIB30BaTh (YHKIIMOHATIBHBIC TOHSATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMs), OMNPEACNATh 3HA4YeHWe QYHKIUA TO 3HAYCHUIO
apryMeHTa, ONPEeIeIATh CBOMCTBA (DYHKIMH 10 €€ TpaduKy.

Ctpouts rpaduku JIeMeHTapHBIX (QYHKIIUN BHUIA:

=-, = 2 = 3 =4+, =] | ONKCHIBATH CBOICTBA YHCIOBOH (ByHKIMH

o ee rpaduky.

[IpenMeTHBIe peE3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHITY
oOyuenus B 9 kJacce.

YucJa 1 BLIYUCJICHUS

CpaBHUBATh U yHIOPSAOUYNBATH PAIMOHAIIBHBIE U UPPALUOHAIBHBIE YUCIA.

BreimonusaTe apudmernueckue ACHCTBHUS ¢ pallMOHAIBLHBIMHA YHCIAMH, COYeTas
YCTHbIE W TIMCBMEHHBIE IIPUEMBI, BBINOJHATh BBIYUCICHUS C HWPPALUOHAIBHBIMU
qHCIaMH.

Haxonuth 3HaueHus creneHer ¢ UEJIbIMHU TOKA3aTesIMA U KOPHEU, BBIYUCISATH
3HAYEHHUS YUCITIOBBIX BBIPAKECHHUI.

OKpyrasaTh  JEUCTBUTENBHBIC YKCJA, BBINOJHATH IPUKUIKY  pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHHs U HEPABECHCTBA

Pewrars nuHeEViHBIE W KBAaJpaTHBIE YPAaBHEHHMS, YPABHEHMS, CBOISIIMECH K HUM,
npocTeiiue 1poOHO-palOHaIbHbIE YPaBHEHUS.

Pewmars cucTteMsl JBYX JIMHEHHBIX YPAaBHEHUM C ABYMs NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBISETCS JTUHENHBIM.

Pemath TekcTOBbIE 3a/1auu anredpandyeckuM CIIOCOOOM C MOMOIIBI0 COCTABIICHUS
YPAaBHEHMS UM CUCTEMBI IBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

IIpoBoauTH MpOCTENUIINE UCCIEAOBAHNS YPABHEHUNW U CUCTEM YPAaBHEHUH, B TOM
YHuclie C MPUMEHEHHEeM TIpaUuuecKux IMpeacTaBiIeHuid (yCTaHaBIMBaTh, HWMEET JIU
YPaBHEHUE WIA CUCTEMA YPABHEHUH PELICHHUs, €CIIM UMEET, TO CKOJIBKO, U IPOYEe).

Pemath nuHelHbIe HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300paXaTh peIIeHUE
HEPABEHCTB HA YMCIIOBOM IIPSIMOM, 3aIIMCHIBATH PELICHUE C IIOMOLIBI0O CUMBOJIOB.

Pemars cucrtemsbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIME
KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaTh pEILIEHHE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOM
MPSIMOM, 3aIIUCHIBATh PELIEHUE C TTOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELICHUM PA3JIMYHBIX 3a/1a4.
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DOyHKIUH
Pacno3naBath (QyHKIMM U3y4eHHBIX BHJOB. [loka3piBaTh cXeMaTHYECKU
pacronoKeHne Ha KOOPAMHATHOW IUIOCKOCTH rpadukoB (yHKUMNA BHma: =

= + - - = 24 4 = 3, =+, =] | B 3aBucuMocTH

) ) )
OT 3Ha4YeHUI KOA(PUIMEHTOB, ONMCHIBATH CBOUCTBA (PYHKITHIA.

Ctpouth U u300paxaTb CXEMaTUYeCKH TpaduKU KBaIpaTUYHBIX (DYHKUIUH,
OIUCHIBATh CBOMCTBA KBAAPATUYHBIX (PYHKIUN MO UX TpaduKaMm.

PacnioznaBath KBaapaTHuHylo (YHKIOUIO 1O (opMmyse, MNPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (PYHKUINN U3 peabHON KHU3HH, (PU3UKH, TCOMETPHUH.

YucJioBbIC OCTEA0BATEIBHOCTH M IIPOrPeCcCUm

Pacno3naBath apuMeETHUYECKYI0 M TE€OMETPUUECKYIO MPOrPECCHUH IPHU Pa3HbIX
crioco0ax 3aaHus.

BBITIOJIHATH BBIYUCIIEHHS C UCIIOJIb30BaHUEM (HOPMYJ N-T0 WieHa apupMeTUIECKON
Y TEOMETPUYECKON IPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxkath 4ieHbl MOCIEI0BATENLHOCTH TOYKAMU Ha KOOPIMHATHOM IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMH ITOCJIEIOBATEIBHOCTSIMYU, B TOM YHUCIIE
3aJ]a4uM U3 peasibHOM KM3HU (C UCTIOIB30BAaHUEM KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHUH).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pazaena |[KoanuecTBo OcHOBHOE OcCHOBHBIC BHJIBI JIEATEITLHOCTH 00YUYaIOIIHXCSI
(TemnbI) Kypca 4acoB COZIEp)KaHUE
Yucia 1 BEIYMCIIEHUS. 25 Ilousarue CucreMaTu3upoBaTh U 000ralaATh 3HAHUA
ParnmonanbHbIe Yncia pPalMOHAJIBHOTO YKciia. | 00 OOBIKHOBEHHBIX M JICCATUYHBIX JIPOOSIX.
Apudmernueckue CpaBHUBATH H YHOPSA0YMBATH APOOH, TpeoOpa30BhIBas
JIEUCTBUS Py HEOOXOAMMOCTH JACCATUYHBIE APOOU B OOBIKHOBEHHEIE,

C pallMOHAJIBHBIMH
yrciamu. CpaBHEHHE,
YIIOPSAIOYNBAHUE
palMOHAIBHBIX YUCE.
CreneHn

C HaTypaJIbHbIM
ToKa3aTeJieM.
Pemenue oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLICHTHI

Y3 pealbHON
MPaKTHUKHU.

[Ipu3Haku nenumocTu,
Pa3IoKEeHUs

Ha MHOXKUTEIIN
HaTypaJbHbIX YUCEIL.
PeannHbIe

OOBIKHOBEHHBIE B JICCTHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO JIPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPHEMBbI
BbIYUCJIEHUSA 3HAUYEHU TIPOOHBIX BbIPAKEHMH,
coJiepKaiux 0OOBIKHOBEHHBIE U IECATUYHBIE IPOOU:
3aMEHSTh MTPU HEOOXOJUMOCTH JIECATUUHYIO IPOOb
OOBIKHOBEHHOU ¥ OOBIKHOBEHHYIO JICCSITUYHOMN, IPUBOIUTH
BhIpaKeHUE K opMe, HanboJiee yao0HO! ISl BEIYUCIICHUH,
IPeoOpa30BBIBATH IPOOHBIC BHIPAKEHUSI HA YMHOKECHHE

U JIJIEHUE JCCATUYHBIX IPo0Oeh K IEUCTBUSM C LETBIMU
YHCIIaMHU.

IIpuBOAUTH YHCIOBBIE M OYKBEHHbIE PUMeEPbI CTCIICHU
C HaTypaJbHBIM MTOKa3aTesieM, OObICHSS 3HAUCHUS
OCHOBAHUSI CTETICHU U TIOKa3aTelsl CTETICHH, HaXOAUTh
3Ha4YCHUs CTeneHel Buaa a" (a — Jioboe parmoHaIbHOS
YKCIIO, N — HATYpaIbHOE YHUCIIO).

IloHuMATH CMBICIT 3aMKCH OOBIIUX YHCEI C TTOMOIIBIO
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3aBucuMocTu. [Ipsamas
1 oOpaTHas
MPOMOPIIUOHATBHOCTH

JECATUYHBIX ApoOeit u crenener uncia 10, npuMeHsTh X
B PCATBHBIX CUTYAITUSX.

IIpuMeHATHL TPU3HAKA IETUMOCTH, PA3JIOKCHHS Ha
MHOHUTEN HaTypPaJIbHBIX YUCE.

Pemathb 3a1a4u Ha 4aCTH, IPOLICHTHI, ITPOTIOPIINH,

Ha HaXO0XJIeHHE JIpoOu (MPOIEHTA) OT BEIUYUHBI U
BEJIMYMHBI 10 €€ IpoOu (IPOLEHTY), ApoOH (MPOLIEHTa),
KOTOPBIA COCTABJISET OJTHA BEIMUYMNHA OT JIPYTOM.
IIpuBoauThH, pa3doupaTh, OLIEHUBATH PA3JINYHbBIC PEIICHHUS,
3aMKCH PEIICHUN TEKCTOBBIX 3a/1a4.

Pacno3naBaTh M 00BbSICHATH, OTIMPASCh HA OTIPEICTICHUS,
IIPSIMO MTPOTIOPITMOHATBHBIE U 00PaTHO MPOTIOPITMOHATBHBIE
3aBUCUMOCTH MEXXTy BETMYMHAMH; MPUBOJAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH M3 peaIbHOTr0 MUpa, U3 IPYTUX YICOHBIX
IIPEIMETOB.

Pemath nIpakTUKO-OPUEHTUPOBAHHBIC 3a/1a49H Ha APOOH,
MPOIICHTHI, IPSAMYIO U OOpPaTHYIO MPOMOPIIHOHATBLHOCTH,
TIPOTTOPIIAN

AnreOpandeckue
BBIPAKCHHSI

27

bykBeHHbIE
BBIPAYKEHUS.
[IepemenHsbIe.
Jlonyctrmblie
3HAYEHUS
EPEMEHHBIX.
PopMyIbl.
[IpeoOpazoBanue

OBanagerp anreOpandyeckoil TEPMUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHSITH €€ B MIPOIECCe OCBOEHUS yueOHOTO MaTepuara.
HaxoauTh 3HaueHns OyKBEHHBIX BBIPAKCHUI MPU 3a1aHHBIX
3HAYCHUSIX OYKB; BBITIOJHATH BBIYUCICHUS IO OPMYIIaMm.
BbInoaHAThL npeoOpa3oBaHUs 11700 BEIPAKEHUS

B MHOT'OYJICH TIPUBEICHUEM TTOI00HBIX CllaraeMbIX,
PaCKpBITHEM CKOOOK.

BbINoHATH YMHOKEHHUE OJTHOWICHA HA MHOTOWICH
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OYKBEHHBIX
BBIPKEHHUM,
pPacKpbITHE CKOOOK
U TIPUBEJICHUE
MOI00HBIX CJIaraeMbIX.
CBoiicTBa cTENEHU
C HATypaJIbHBIM
MOKa3aTEIIEM.
MHOro4sEeHHI.
Crnoxenue,
BBIYUTAHUE,
YMHOXEHUE
MHOTOYJICHOB.
dopmyibl
COKPAILIEHHOI'O
YMHOKEHUS.
Paznoxenune
MHOTOYJICHOB

Ha MHOYUTEIN

Y MHOTOWJICHA Ha MHOTOUYJICH, IPUMEHSITH (POPMYJIIbI
KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcyumecTBJIATH Pa3I0KEHHE MHOIOWIEHOB HA MHOKHUTEIN
IyTeM BBIHECEHHUS 32 CKOOKHU OOIIEro MHOXKHUTEIIS,
npuMeHeHus: PopMysIbl pa3HOCTH KBaIpaToB, (hopmy
COKpAILIEHHOTO YMHOKECHHS.

IIpuMeHsaThL MpeoOpa30BaHUEe MHOTOWICHOB JIJIsl PEIICHUS
Pa3TUYHBIX 33729 U3 MAaTEMATUKH, CMEKHBIX MTPEIMETOB,
U3 peaybHON MPAKTUKH.

3HAKOMHUTBLCSH C MCTOPHEN Pa3BUTHUS MAaTEMATUKH

YpaBHEHUSI 1 HEPABEHCTBA

20

YpaBHeHue, npaBuiia
npeoOpa3oBaHUs
YpaBHEHUS,
PAaBHOCHUIIBHOCTD
YPaBHCHUM.
JIuneitHoOEe ypaBHEHUE
C OJTHOW TIEPEMEHHOM,

PemiaTp iMHENHOE YpaBHEHHE C OTHOU NIEPEMEHHOM,
NPUMEHSs MPAaBUJIA TIEPEX0/Ia OT UCXOJHOTO YPaBHEHUS

K PaBHOCHUJILHOMY €My 0o0Jiee IPOCTOTO BUJA.

IIpoBepsTh, ABISETCS U KOHKPETHOE YUCIIO KOPHEM
YPaBHEHUS.

IoaduparTs npuMepsI 1ap YKCEI, SIBISIOUIUXCS PEIIEHUEM
JIMHEMHOTO YPaBHEHHUSI C JBYMsI ITIEPEMEHHBIMMU.
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pelIeHre JTUHENHBIX
ypaBHeHU. Pemenue
3a/1a4 C MOMOUIBIO
YPaBHCHUU.
JluHerHoe ypaBHEHHUE
C IBYMsI
IIEPEMEHHBIMH U €TI0
rpaduk. Cucrema nByX
JIMHEWHBIX YPaBHEHUN
C ABYMs
IIEPEMEHHBIMU

CTpouTh B KOOPIMHATHOM TJIOCKOCTH IpauK JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJIB3YSCh TPaPUKOM,
NPUBOAMTH IPUMeEPbI PEUICHUSI YPABHCHMUS.

HaxoauTh peleHue CUCTEMbI IBYX JINHEWHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMHU.

CocTaBisTh U peliaTh YPaBHEHUE UK CUCTEMY
YPaBHEHHM IO YCJIOBUIO 33/1a4M, UHTEPIIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 33Ja4U IOJYYEHHbIN
pe3yabpTaT

KoopauHaTel U rpaukH.
DyHKIMU

24

Koopannara Toukn
Ha npssMou. YuCIoBbIe
MIPOMEXYTKH.
Paccrostnue mexny
JBYMsI TOUYKAMH
KOOPAMHATHOU
IIPSIMOM.
[IpssmoyrosnbHas
cucTeMa KOOpJIMHAT
Ha TUJIOCKOCTH.
[Tpumeps! rpaduxos,
3aIaHHBIX
dbopmynamu.

Urenue rpadukos

MN300paxkaTs HA KOOPAVMHATHOW NPSIMOM TOYKH,
COOTBETCTBYIOIIME 33JJaHHBIM KOOPJIMHATAM, JIY4YH, OTPE3KU,
WHTEPBAJIbI; 3aMUCHIBATh UX HA alireOpanvecKOM SI3bIKE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKHU

IO 33JIaHHBIM KOOPJMHATaM; CTPOUTH IpaKu HECTOXKHBIX
3aBUCUMOCTEH, 3aJJaHHBIX (hOpMyJIaMH, B TOM YUCIIE

C TIOMOIIBI0 IU(PPOBBIX JTabOpaTOpHil.

IIpuMeHATH, H3yYaTh IPeNMYILLIeCTBA,
HHTEPHPETHPOBATH TpadUUeCKuil Criocod MpeCcTaBIeHUS
Y aHaJIM3a pa3HOOOpa3HOW KU3HEHHOW UH(OpMALIUH.
OcBauBaTthb noHATHE (PYHKITNH, OBJIAJICBAThH

(G YHKIIMOHAJIBHON TEPMHUHOJIOTHEH.

Pacno3naBars juHeiiHy0 QyHknuo Y = kx + b,
ONUCHIBATH €€ CBOMCTBA B 3aBUCMMOCTH OT 3HAYCHUU
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peasbHBIX
3aBUCUMOCTEH.
[onsiTre QyHKIMM.
I'paduk byHKIIAN.
CaoiicTBa PyHKIUH.
JIuneitnas QyHKUIHS.
[TocTpoenue rpaguka
JUHENHOW (PYHKIUY.

ko3¢ uimenTo K u b.

Ctpouthb rpaduku muHeliHOW QyHKIMH, QyHKIHN Y =[]
H¢Ronb30BaTh nudpoBbie pecypesl Ul IOCTPOSHHS
rpadukoB GYyHKIUNA U U3yUYEHUSI UX CBOMCTB.

IIpuBOAUTH IPUMeEPHI JIMHEWHBIX 3aBUCUMOCTEN

B PEAbHBIX MPOLECCAX U ABJICHUAX

I'paduk bysKIMHA
y =t xb]
[ToBTOpEHUE M 00001IEHNE 6 [ToBTOpEHUME Bri0MpaTh, NPUMEHATH OLEHUBATDH CIIOCOObI CPAaBHEHUS
OCHOBHBIX IOHSTHIA YuCesl, BBIYMCIIEHUH, TPeoOpa3oBaHUi BbIpaKEHU,
U METOJIOB Kypca pElIeHHs] YpPaBHEHUH.
7 xiacca, 00001IeHNE OcyiecTBJIATh CAMOKOHTPOJIb BBITIOTHAEMBIX JICHCTBHIA
3HAHUU Y CaMOIIPOBEPKY PE3yJIbTaTa BIYUCICHHM,
npeodpa3zoBaHU, MOCTPOCHUH.
PemaTs 3aga4u U3 peanbHON )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS [UIs PEeLICHU 3a/1a4 U3 IpYrux
IIPEIMETOB.
PemaTs TekCcTOBBIC 321241, CPABHUBATD, BLIOUPATH
CIoco0bl PeIICHUS 3aauu
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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8 KJIACC

HanmenoBanue paznena |KoaumdecTtso OcHoBHOE OCHOBHBIE BUJIBI ACSTEIIBHOCTH 00yYarOIIMUXCS
(TembI) Kypca 4acoB coJiepKaHue
Yucna v BBIYUCIICHUS. 15 KBanpartHblil KOpeHb ®opMyJIMpOBaTh ONpeaeIeHHe KBaPATHOTO KOPHS

KBanpaTHbie KOpHU

u3 yncna. [lonsitue
00 uppanuoHaILHOM
yucie. JlecsaTuanbie
IPUOINKEHUS
UppaIMOHATbHBIX
qyuce.
JlelicTBUTEIbHbBIC
yucna. CpaBHEHUE
JIEUCTBUTEIBLHBIX
qucedn.

YpaBHeHHE BUaa

X2 = a.

CgolicTBa
apu(pMEeTHIECKUX
KBaJpPaTHBIX KOPHEW.
[TpeobpazoBanue
YHUCJIOBBIX
BBIPAYKCHUM,
coJIepIKaInux
KBaJpaTHbIE KOPHH

U3 4yKcia, apupMETHIECKOro KBaIpaTHOTO KOPHSL.
IIpuMeHATH onepanuio U3BJICUCHNS KBAAPATHOIO KOPHS
U3 YUCJIA, MCHOJb3YSl ITPU HEOOXOUMOCTH KAJIbKYJIATOP.
OueHnBaTh KBAJAPATHHIE KOPHU LIEJIBIMU YHCIIAMU U
JECATUYHBIMU JIPOOSMU.

CpaBHUBATB H YHIOPAA0YHMBATH PALIMOHAIBHBIC

Y UPPALMOHAJIBHBIC YMCJIA, 3alIHCAHHBIE C IIOMOLIBIO
KBaJPATHBIX KOPHEN.

HMcciienoBaTh ypaBHEHHE X2 = @, HAXOAUTH TOYHBIE

U puOIMxKeHHbIe KopHu Tipu @ > 0.

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOISA
YHUCJIOBBIE DKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYJISATOPA
(KoMMmbIOTEpPA).

Jloka3bIBaTh CBOIiCTBa apU(PMETUUECKUX KBAJAPATHBIX
KOpHEW; NpUMEHSTh UX JIsl IPeoOpa30BaHUsI BbIPAKEHHI.
BoInoHATH Npeodpa30BaHUs BBIPAXKECHUM, COACPKALINX
KBaJpATHBIE KOPHH.

Bbipa:kaTh epeMeHHbIe 13 T€OMETPUUYECKUX U (PU3HUUECKUX
dbopmyi.

BbI4uCIATh 3HAYEHUS BBIPAKCHUM, COAEPKAIINX
KBaJ[paTHbIE KOPHU, UCIIONIb3Ys ITPU HEOOXOAUMOCTH
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KaJbKYJISTOP.
Hcnmonb30BaTh B X0/1€ pelICHUS 3a7a4 3JIEMEHTapHbIC
IPE/ICTABIICHUS, CBSI3aHHBIE C MPUOIMKEHHBIMHU 3HAYCHUSAMHU
BEJIMYMH.

3HAKOMHUTBLCSH C MCTOPHEN Pa3BUTHS MAaTEMATUKH

Yrcita 1 BEIYUCICHUSL.
CTteneHsp ¢ 1eIbIM

CrerneHsb C LEIBIM
MOKAa3aTeJIeEM.

@opMYyJUPOBATH ONpeaeSieHre CTCIICHU C 1EJIbIM
MOKa3aTeJIeM.

[TOKA3aTEIEM CranpaprtHas 3anuch IIpeacTraBasATh 3anMCh OOJIBIINX U MAJIBIX YUCEN
qyucia. B CTaHJIapTHOM BHJIE.
Pa3meps! 00beKTOB CpaBHMBATB YKCJIA U BEJINYMHBI, 3aIIUCAaHHBIC
OKPY’KarOILIEro Mupa ¢ ucnonb3oBanueM crenern 10.
(OT BIIEMEHTapHBIX Hcnonb30BaTh 3alIUCh YHCEN B CTAHAAPTHOM BUJIE
YaCTHULL IUISL BBIPQXKEHHS pa3MepPOB 0OBEKTOB, AITUTEILHOCTH
110 KOCMHYECKUX IIPOLIECCOB B OKPY’KAIOIIEM MHUPE.
00BEKTOB), DopMyIMPOBaTh, 3aIIMCHIBATH B CUMBOJIMYECKO# popme
JUTUTENBHOCTD Y WJIIOCTPUPOBATH NPUMEPAMHM CBOMCTBA CTEIICHU
IIPOLIECCOB C LEJBIM MOKA3aTENEM.
B OKpy»atomeM Mupe. | IlpuMeHsSITH CBOMCTBA CTENEHH JIJIsl IPeoOpa3oBaHus
CBolicTBa CTENEHU BBIPQ)KEHUM, COAEPKAILNX CTENEHHU C LIEJIBIM [TOKA3aTEIIEM.
C LEJbIM NOKA3aTesieM | BBINOJHATH JeHCTBHUS C YUCIAMHU, 3aIIMCAHHBIMU
B CTAaHAAPTHOM BUJE (YMHOKEHUE, IeJIEHUE, BO3BE/ICHUE
B CTCIICHB)
AnreOpanydeckue KBanpaTHslii Pacno3HaBaTh KBaJpaTHBIA TPEXUJICH,
BbIpakeHusA. KBagpaTHbIii TPEXUJIEH. YCTaHABIIMBATh BO3MOKHOCTb €TI0 Pa3JI0KECHUS
TPEXUJICH Paznoxenne Ha MHOYUTEIIN.
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KBaApaTHOTO
TPCXYJICHA
Ha MHOXKHTCJIN

PaCK.]'IaIlblBaTb HAa MHOYKHUTCJIN KBaHpaTHLIﬁ TPCXUIICH
C HCOTPHULATCIBbHBIM JTUCKPUMHUHAHTOM

Anrebpanyeckue
BBIPAKCHUSI.
Anrebpanueckast IpoOb

15

Anrebpanueckas
TpoOb.
Jlonmyctrmbie
3HAYCHUS
NIEPEMEHHBIX,
BXO/JISITUX

B anreOpanyeckue
BBIPKEHUS.
OCHOBHOE CBOWCTBO
anreOpanyeckoit
npobu. CokpalieHue
Ipooei.
Crnoxenue,
BBIYMTAHUE,
YMHOKEHHUE

U JICIICHUC
anredpandecKux
po0ei.
[IpeobpazoBanue
BBIPAYKCHUH,
coJiepKaIInux
anredpanyeckue
Ipoou

3anuchIBaTh aIreOpanvyeckue BhIpaKEeHUS.

Haxoautb 0051acTh onpe/iesieHus: palioHaIbHOTO
BBIpaKCHUSI.

BbINOJIHATH YKCIIOBBIE MTOACTAHOBKU U BHIYUCISATH
3HaYeHHUe JIpoOH, B TOM YUCIIE C TOMOUIbIO KAIbKYJISATOpA.
®opMyJMpPOBaTHh OCHOBHOE CBOMCTBO aJireOpanyecKon
IpoOH ¥ MPUMEHSTh €ro ISl IpeoOpa3zoBaHus ApoOeil.
BbINOJIHATH AeHCTBHA C AIreOpanyeCKUMU APOOSIMHU.
IIpuMeHATH NPe0OPa30BAHNS BHIPAKECHUN JJI PEIICHUS
3azay.

Broipa:kath nepemennbie u3 Gopmyn (hu3HUECcKuX,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIC CUTYAIUH)
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YpaBHEHUS U HEPABEHCTBA.
KBaznpaTHbie ypaBHEHUS

15

KBanparnoe
ypaBHenue. Henomnnoe
KBaJIpaTHOE
ypaBaenue. ®opmyna
KOpHEU KBaJ[paTHOTO
ypaBHeHus. Teopema
Buera.

Pemenune ypaBHeHui,
CBOISLIIUXCS

K KBaJIPATHBIM.
[Ipocretinue apo6HO-
paloHaIbHbIC
YpaBHEHHUS.

Pemenune TekcTOBBIX
3a/1a4 C MOMOUIBIO
KBaJIpaTHBIX
ypaBHEHUI

Pacno3HaBaTh KBaJpaTHbIC YPABHEHUS.

3anuceiBaTh pOopMyJ1y KOpHEN KBaIpaTHOTO YPaBHEHHS,
pemiaTh KBaJApaTHbIe YPABHEHM — I1OJIHBIC U HEIIOJIHBIE.
IIpoBoauTh npocreiimue HCCIAEI0BAHNS KBAJAPATHBIX
YPaBHCHUU.

PemiaTs ypaBHeHUsl, CBOJSIIMECS K KBAaAPATHBIM,

C IOMOIIIBIO MPEe0OPa30BAHUI U 3aMEHOM TIEPEMEHHOM.
Ha0JiroaaTh ¥ aHAJIM3UPOBATDH CBSA3b MEXIY KOPHIMU

U KO3(PPUIIMEHTaMU KBaIpaTHOT'O YpaBHEHUS.
dopmyaupoBath TeopeMy Buera, a Takxe oOpaTHYIO -
TEOpEMY, IPUMEHATh 3TU TEOPEMBI I PELICHUS 3a/1ay.
PemiaTh TeKCTOBBIE 3212491 AIT€OPaNYECKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHOM (DOPMYITUPOBKU YCIOBHS 3aJa4H
K ajaredpandyeckoil MoJIeH IMyTeM COCTaBJICHUS YpaBHEHMUS;
penaTh COCTaBJIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
pe3yJbTar.

3HAKOMHUTBLCH C MCTOPHEN Pa3BUTHS alnreopbl

YpaBHEHUS U HEPABEHCTBA.
CucrteMbl ypaBHEHU I

13

JIuneriHoe ypaBHEHUE
C AByMs
IIEPEMEHHBIMH, €TO
rpaduk, mpuMeps
pELIEeHUs YPaBHEHUN
B LIEJIBIX YMCIIAX.
Pemenune cucrem nByx
JIMHENHBIX YPaBHEHUM
C AByMs

Pacno3HaBaTh JIMHEHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMH.

CtpouTthb rpaduky TMHEHHBIX YPaBHEHHH, B TOM YHUCIIE
HCIO0JIb3ys HM(pPOBbIE pecypcehl.

Pazanuarth napajuieabHbIE U NIEPECEKAIOIINECS MTPSMbIC
110 UX YPABHEHUSIM.

Pemiarb cucreMsl 1ByX JIMHEWHBIX YPABHEHUN C IBYMs
NIEPEMEHHBIMU MTOJICTAHOBKOM U CIIOKEHUEM.

PemiaTh npocTeime CUCTEMbI, B KOTOPBIX OJHO
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[IEPEMEHHBIMU.
[Ipumeps! perienus
CUCTEM HEJMHENHBIX
YpaBHEHU

C IBYMsI
NIEPEMEHHBIMH.
I'padpuueckas
UHTEpIpeTanus
YpaBHEHHUS

C ABYMs
IIEPEMEHHBIMU

Y CUCTEM JINHEHWHBIX
YPaBHEHUI C ABYyMS
IIEPEMEHHBIMU.
Pemenune TekcToBBIX
3a/1a4 C IIOMOULIBIO
CUCTEM YPaBHEHUI

Y3 YPABHECHHM HE SIBJISCTCS JIUHEUHBIM.

I[IpuBoauTh rpaguuecKy0 HHTEPINPETALUIO PEIICHUS

YpaBHEHHUS C ABYMS IEPEMEHHBIMU U CUCTEM YPAaBHEHUI

C IBYMsI IIEPEMEHHBIMM.

PemiaTh TeKCTOBBIE 32241 aNTeOPANIECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

YucioBbIe
HEPABEHCTBA U UX
CBOICTBA.

HepasencTBo ¢ oHOM

IIEPEMEHHOM.
Jlunerinbie
HEPABEHCTBA C OJHOU
IIEPEMEHHOM U UX
petienre. CUCTeMbI

@®opMyJIUPOBATH CBOMCTBA YUCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX Ha KOOPAUHATHOM NPSIMOM, A0KA3bIBATH
anreOpanyecKu.

IIpuMeHSTh CBOMCTBA HEPABEHCTB B XOJC PEIICHUS 33/1a4.
Pemarsp jiMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300paxkaTh peIIeHUE HEPABEHCTBA HA YMCJIOBOM MPSIMOiA.
PemaTh cucteMbl IMHEWMHBIX HEPABEHCTB, U300paXKaTh
pELIEHUE CUCTEMBI HEPABEHCTB HA YUCIIOBOU IIPSAMOUN
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JIMHEVHBIX HEPABEHCTB
C OJTHOW TIEPEMEHHOMN
U UX PEILICHHE.
N3obpaxenue
peleHus JIMHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCIIOBOU
IPSIMOU

DyHKIUN.
(OCHOBHBIE TOHSITHUSA

[TonsiTne pyHKIMH.
OO6nacTh onpeesieHUs
¥ MHOXKECTBO
3HAUYCHUN (PYHKIIUH.
CrocoOblI 3a1aHus
(GyHKUUH.

I'padux bynkuu.
CaoticTBa (pyHKITHH,
UX OTOOpaKeHHE

Ha Tpaduke

Hcnoab3oBath (QyHKIIMOHATBHYIO TEPMHUHOJIOTHIO

U CHMBOJIMKY.

Borunciasath 3Ha4YeHUs1 QYHKUIUN, 3a1aHHBIX

dbopmynamu (Ipu HEOOXOAMMOCTH MCII0JIB30BATh
KQJIbKYJIATOP); COCTABJISATH TA0IMIBI 3HAYEHU I

(GyHKUIHUU.

CtpouTthb no Toukam rpapuxu QyHkIuii.

OnuceiBaTh CBOMCTBA (YHKIIUA HA OCHOBE €€
rpaduyueckoro npeacTaBiICHUS.

Hcnoan3oBath GyHKIIMOHATHHYIO TEPMHUHOJIOTHIO

U CHMBOJIMKY.

HccaenoBath npumepsl rpauKoB, OTPAKAIOUIUX PeaTbHBIC
MPOLIECCHI U SIBJICHUS.

IIpuBoaAMTH MPUMEPBI NPOLIECCOB U SIBJICHUN C 3a1aHHBIMU
CBOVCTBAMU.

Hcnonb30BaTh KOMIBIOTEPHbIE POTPAMMbI

JUTSI IOCTPOEHUS TpapuKOB (PYHKIMI U N3yUYEeHUS

MX CBOMCTB
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DyHKINH.
Uwucnosbie pyHKIUM

YreHue u NOCTpOeHHE
rpadukoB QyHKIIHA.
[Tpumeps! rpadukxoB
dyHKImi,
OTpaXkaroLX
peabHbIE TPOLIECCHI.
DyHKIWUH,
OIKCHIBAIOIINE
MPSAMYIO U OOpaTHYIO
MPONOPIIMOHAIIBHBIE
3aBUCUMOCTH, UX
rpauKy.

I'paduk byskImMM

y = X2

DOyHKIMU

y = X5y =X,

y =v .y = [Ox0f;
rpaduueckoe
pelIeHNe ypaBHEHUH
Y CUCTEM YpPaBHEHUI

Haxoaurthb ¢ noMouibio rpagpuka QyHKIIUKM 3HaAYCHUE OJTHOM
U3 pacCMaTpUBAEMBIX BEJIMYMH 10 3HAYECHUIO JPYTOM.

B HeCnOXHBIX ciiydyasax BbIpaxkaTrh (POPMYJI0H 3aBUCUMOCThH
MEKy BETUYMHAMH.

OnuceiBaTh XapakTep U3MEHEHUS OJTHOW BEJIUYNHBI

B 3aBUCHMOCTH OT U3MEHEHHUS APYTOM.

Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKLIUM.

IHoka3pIBaTh CXeMAaTHYECKH IIOJIOKEHNE HA KOOPIANHATHOU
IUIOCKOCTH TpadMKOB QYHKIMHI Buma: y = X2,y = X5,
y=v,y=

Heitolib3oBaTs GyHKIHOHAILHO-TPadHUCCKHE
NPeACTABJICHUS [T PELICHUS U UCCIIEIOBAHUS YPABHEHUN
Y CUCTEM YpPaBHECHUM.

IIpumensTh nMdppoBbIe pecypchbl 11 IOCTPOEHUS

rpadukoB GyHKIHMA

[ToBTOpeHue u 00001IeHNE

[ToBTOpEHUE
OCHOBHBIX MTOHATHU
Y METOJIOB KypCOB
7 u 8 xiaccos,
0000111eHNE 3HAHUN

Boi0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCOObI CPABHEHUS
YKCell, BBIYUCICHU, TPeo0Opa30BaHUi BBIPAKEHUM, PEIICHHS
YPaBHEHHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBIIOJIHAEMbIX 1€MCTBUI

¥ CaMOTPOBEPKY pe3yJIbTaTa BEIYUCICHUM, TPEoOpa30BaHuUH,

60




ITOCTPOCHHUM.

Pemath 3a1a4u 3 peajibHOM KM3HH, IPUMEHSATH
MaTeMaTUYeCKHUEe 3HAHUS I PEHIeHUs 3a7a4 U3 APYTUx
IPEIMETOB.

PemiaTh TeKCTOBBIE 321241, CPABHUBATh, BLIOMPATH
CNOCco0BbI peIICHUS 3a]]a4u

OBLIEE KOJIMYECTBO
YACOB I1O [TPOIPAMME

102
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9 KJIACC

HaunmenoBanue paznena | KommuecTso OcHoBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00YJArOIIUXCS
(TemnI) Kypca 4acoB CoJIepKaHue
UYrcnia 1 BBIYMCIICHUS. 9 PaumonaneHeie uncna, | PasBuBaTh mpeacTaB/IeHHsl O YUCIAX: OT MHOYKECTBA

JIeCTBUTEBHBIC YHCIIA

HppalMOHAIbHbIC
YHCiia, KOHCYHBIC

1 OECKOHEUYHBIC
JECATUYHBIE APOOH.
MHOX€eCTBO
JICCTBUTEIILHBIX
YHCel;
JIEHCTBUTEIILHBIC
YHCJIa KaK
OeCKOHEUHEBIE
JIECATUYHBIC JPOOH.
B3anmHO ogHO3HAUYHOE
COOTBETCTBUE MEXY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAUHATHOMU
IIPSIMOM.

CpaBHeHue
JIEUCTBUTEIILHBIX YUCE,
apupMeTHIecKue

HaTypaJbHBIX YKCEI JO MHOKECTBA JICHCTBUTEIIBHBIX YUCE.
O3HAKOMMTBHCS C BO3MOKHOCTBIO MPE/ICTABICHUS
JIEUCTBUTEIHLHOTO YHCIIa KAaK OECKOHEYHOU JIECITUUHOMN
JpoOU, MPUMEHSITh JACCATUYHbIC TPUOIKCHUS
palMOHATBHBIX U UPPALMOHATIBHBIX YHCEIL.

N300paxaTh 1€iCTBUTEIbHBIEC YUCTIA TOUKAMHU
KOOPAMHATHOM IIPSMOM.

3anucbIBaTh, CPABHUBATDH M YIIOPSA0YNBATH
JIEWCTBUTEIbHBIE YUCIIA.

BbInosHATH, coueTas yCTHbIC U MUChbMEHHbBIC TPUEMBI,
apudmMeTHyecKue JeCTBUA C PAIMOHAIBHBIMU YHCIIAMMU;
HAXOJUTh 3HAUYCHUS CTENIEHEW C LUEIBIMH MOKA3aTEIAMHU
Y KOpHEW; BBIYMCJSATH 3HAUCHUS YUCIIOBBIX BBIPAXKEHUM.
[Honyuurs npeacraBjieHHe O 3HAUNMOCTHU
JIEUCTBUTEIBHBIX YHACEIT B MPAKTUYECKOU JIESITELHOCTH
YeJI0BEKa.

AHAJIM3MPOBATh M /1€J1aTh BBIBOJAbI O TOYHOCTH
MPUOIVHKEHUS IEUCTBUTEIHLHOTO YK CIIa MPU PElIeHUN
3ajad.

Oxpyrasith J1eHCTBUTEIBHBIC YKHCIIA, BHIMOJIHATH
NPUKUHIKY PE3yJIbTaTa BBIYUCICHNUN, OLEHKY 3HaYCHUU

62




JEeHUCTBUSA

C IE€HCTBUTEIbHBIMU
YHUCIJIaMHU.
[TpubnnxxeHHoe
3HAYCHHUE BEIINUMHBI,
TOYHOCTH
MPUOTMKEHUS.
OKpyrJIeHUE YHCElL.
[Ipukuaka u orieHka
pe3yJIbTAaTOB
BBIUMCIICHUH

YHCIIOBBIX BBIPAKEHUH.
3HAKOMHUTBHCH C HCTOPHMEN Pa3BUTUS MAaTEMATUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHS C OTHON
MEPEMEHHOMN

14

JIuHeliHOE ypaBHEHUE.
Pemenune ypaBHeHui,
CBOIALIMXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenune
YPaBHEHHI,
CBOIALIMXCS

K KBaJPaTHBIM.
buksanpartHbie
YpaBHEHHS.

[Ipumeps! peieHus
YPaBHEHUN TPEThEU

Y YETBEPTOU CTEIICHEN

OcBanBaThp, 3aIIOMUHATH U PUMEHATH rpaduveckue
MEeTO/bI NIPH PEIICHUH YPABHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 11ebie U TpOOHBIE YPaBHEHUS.

PemiaTp JiMHeliHbIC M KBA/IPATHbIC YPABHEHUS,
YpaBHEHMUSI, CBOSIIUECS K HUM, TPOCTEHIIINE APOOHO-
paloHaIbHbIC YpaBHEHUS.

IIpennaratb BO3MOXXHBIE CLIOCOOBI PEIICHHS] TEKCTOBBIX
3a/1a4, 00CyKIaTh UX U PelIaTh TEKCTOBBIC 3a/1a4l
Pa3HBIMU CTIIOCOOAMHU.

3HAKOMHMTBLCH ¢ HCTOPHMEN PAa3BUTHS MAaTEMATUKH
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pazyIoKEeHUEM
Ha MHOKUTEJIH.
Pewenne npoGHo-
paloHaIbHbIX
YPaBHCHUU.

Pemnienne TekcTOBBIX
3a/1a4 alreopandyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHAN

14

YpaBHEHUE ¢ AByMS
IIEPEMEHHBIMU U €TI0
rpaduxk.

Cucrema n1Byx
JIMHENHBIX YPaBHCHUH
C IBYMsI
MIEPEMEHHBIMU U €€
peuienue. Pemenne
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JINHEWHOE,
a Ipyroe — BTOpou
CTEICHH.
I'paduueckas
WHTEpIIpeTaIus
CUCTEMBI YPaBHEHUIN

C IByMsI IEPEMEHHBIMMU.
Peurenue TekCTOBBIX

OcBauBaTh U MPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI
JIBYX JIMHEHHBIX YPaBHEHUM C IByMs IE€PEMEHHBIMU

U CHUCTEMBI JIByX YpaBHEHUM, B KOTOPHIX OJHO YpaBHEHUE
HE SIBJIICTCS JTMHCHHBIM.

Hcnoan3oBaTh GyHKIIMOHAIBHO-TpadUUECKHE
MIPEICTABIICHUS IJIs1 pellleHus U UCCIIe0BAHMS YPaBHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32124, peliaTh UX
aNreOpanyecKuM CriocoOOM: MepexXouTh OT CIOBECHOM
(GhOpMYJIMPOBKHY YCIOBUS 3a7a4M K areOpandecKor MOJIeIIH
MyTEM COCTaBJICHUSI CUCTEMbI YPAaBHEHHUI; pelaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHHIA, HHTEPNPETHPOBATH
pe3yJbTar.

3HAKOMHMTBLCH ¢ HCTOPHMEN PAa3BUTHS MAaTEMATUKH
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3aJ1a4 anreOpandecKuM
crrocooom

YpaBHEHUs 1 HEPABEHCTBA. 16 Yucnosele Yurarh, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJINKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoinosHATH peoOpa3oBaHUsl HEPABEHCTB, HCMOJIb30BATh
JIuneninele JUI IpeoOpa30BaHMsI CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh TMHENHBIE U KBAJAPATHBIE HEPABEHCTBA.
C OJTHOU TIEPEMEHHOU Pemiath nMHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEWMHBIX
U UX PELICHHUE. HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIIOYAIOIINX
Cucremsl TMHENHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJHOU IIOJIyYEHHBIE PEIICHUS.
IIEPEMEHHOM U UX M300pakaTh penieHUEe HEPABEHCTBA U CUCTEMbBI HEPABEHCTB
pelieHue. Ha YUCJIOBOW NPSIMOH, 3alIUCHIBATH PELICHUE C TOMOIIBIO
KBanparnsie CUMBOJIOB.
HEPaBEHCTBA U UX Pemiath xBagpaTHble HEPABEHCTBA, UCIIOJIB3YsI
pelicHue. rpaduueckue npeacTaBICHus.
I'padnueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPHU PELICHUU
UHTEpIpeTanus pa3JIMYHBIX 3a7a4, B TOM YUCJIE IPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTHUPOBAHHBIX
HEPABEHCTB C ABYyMs
IIEPEMEHHBIMHU
DyHKIMN 16 KBagparnunas Pacno3HaBaTth BUIbI U3y4aeMbIX (DYHKIINIA;

byHkuus, ee rpadux

u cBoiictBa. [lapabona,
KOOPAMHATHI BEPIIUHBI
napaboJibl, OCh

WLTHCTPUPOBATH CXeMATHY€ECKH, 00bACHATH
Pacnosio’KeHNe Ha KOOPAUHATHOM MJIOCKOCTH TparKoB

¢byukmii Buga: Yy = kx,y = kx + b,y :E,y = X2
X
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CUMMETPHUU TTapaloJIbI.

I'paduku QyHKIMIA:
= Kk,
= kx + b,

< <K <K< < <
1
>
_I\J

0
=
i

y = X3,y =+ , Yy = |0Ox[J| B3aBUCHUMOCTH OT
RBOHEpIHilIEHTOB; ONUCHIBATL UX CBOMCTBA.
Pacno3naBaTth KBaJpaTUUHYIO0 QPYHKIUIO 110 hOopMyIIe.
IIpuBoauTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, (U3UKH, TCOMETPUHU.

BoIsaBasATH 1 0000111aTh 0COOEHHOCTH Tpaduka
KBaJIpaTUYHON PYHKIIUU Y = ax?> + bx + c.

CTpouts 1 U300paxkaTh cxeMaTH4eCKu rpaduku
KBaJIpaTUYHBIX (DYHKIIMMA, 3aJaHHBIX (POpMyJilaMU BUIA
y=axt,y=ax*+q,y = ax + p)iy = ax> + bx + c.
AHaJIM3UPOBATH U NPUMEHSATH CBOMCTBA N3YUCHHBIX
GyHKUMNA 71 UX IOCTPOEHUS, B TOM YKCIIE C TTOMOIIBIO
U(POBBIX PECYPCOB

YucoBbie
[IOCJIEAOBATEILHOCTH

15

[TonsiTue uncoBo
MOCJIEI0BATEIBbHOCTH.
3amanue
NOCJIEIOBATENBHOCTH
PEKYPPEHTHOMN
dbopmyoi

u opmyIoi N-ro
YJIeHa.
Apudmernueckas

U TeoOMeTpHuuecKas
IPOrPECCHUHU.
dopmyiisl N-ro wieHa
apuPpMETHIECKOM

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYEHNUS,
CTPOMTH pevYeBble BBICKA3bIBAHUSA C HCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBA3AHHOW C MOHSATUEM
IIOCJIE0BATEIBHOCTH.

AHaau3upoBatb (Gopmyily N-To YieHa
NOCJIEA0BATEIBHOCTH WM PEKYPPEHTHYIO (POopMyITy

U BBIYMCJISITh YWIEHBI IOCIEA0BATEIbHOCTEN, 3aJaHHBIX
TUMU (HOPMYITAMH.

YcranaBiauBaTh 3aKOHOMEPHOCTB B [IOCTPOCHUH
MOCJIEIOBATEILHOCTH, €CIIM BBIMKHCAHBI IEPBbIE HECKOJIBKO
€€ YICHOB.

Pacno3naBath apuMeTUUYECKYIO U TEOMETPUUYECKYIO
IIPOrPECCHUHU MPH PA3HBIX CIIOCO0aX 3aaHusl.
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Y TEOMETPHUUYECKOU
MPOTPECCUI, CYMMBI
NEPBBIX N YJIEHOB.
N306paskeHre 4ieHoB
apudMeTHIECKOM

Y TEOMETPUIECKON
MPOTrPECCUN TOUYKaMHU
Ha KOOPAUHATHON
IIJIOCKOCTH.
JIvuHenHbII

Y DKCIIOHEHIMAJIbHBIN
pOCT.

Ci10kHBIE POLIEHTHI

PemaTs 3a1auu ¢ ucnosib3oBanreM Gopmyi1 N-ro 4ieHa
apupMETHUECKONW U TEOMETPUYECKOM MPOrpeccuit, CyMMbI
MEPBBIX N YJICHOB.

N300pakaTh 4ieHbI IOCIEI0BATEILHOCTH TOUYKAMHU

Ha KOOPJMHATHOM TJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJIEHU

U3 peabHON KU3HU, WILTIOCTPUPYIOLINE H3MECHEHHE

B apU(PMETUYECKON MPOTrPECCUU, B TEOMETPUUECKOM
IPOIrPECCUM; U300paXkaThb COOTBETCTBYIOLIUE 3aBUCUMOCTH
rpauyecku.

Pematp 3aga4u, CBA3aHHbBIE C YUCIOBBIMU
MOCIIEI0BATEIHHOCTSMH, B TOM YHCIIE 337a4d U3 PeabHON
KU3HU C UCTIOIh30BaHUEM LU(DPOBBIX TEXHOJIOTUI
(2NIEKTPOHHBIX TAOJMI], TPpaUUECKOr0 KAIBKYJIATOpA | T.11.).
PemaTtp 3a1aun Ha CIIOKHBIE TPOLIEHTHI, B TOM YHUCIIE
3a]1a4M U3 peasbHOM MPAKTUKH (C UCTIOIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHUTBHCH C MCTOPHUEH Pa3BUTHS MaTEMaTUKU

[loBTOpeHue, 00600IICHHE,
cUCTeEMaTH3alug 3HAHNUHN

18

Yucna ¥ BEIYUCIICHUS
(3amuck, CpaBHEHHE,
JICUCTBUS

C IEeHCTBUTEIbHBIMU
YHCJIAMHU, YUCIIOBAS
npsiMasi; IPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIIUH;

OnepupoBaTh NOHATUSIMHU: MHOXKECTBO, IIOJMHOKECTBO,
ofepanuy HajJ MHOKECTBaAaMU; MCIOJIb30BATh rpaduyeckoe
MIPEICTABICHUE MHOXECTB UIsl ONMCAaHUS PEajbHbIX
IIPOLIECCOB U SIBJIEHUH, IIPU PELICHUH 33/1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB.

AKTYaJIu3UPOBATH TEPMUHOJIOTUIO U OCHOBHbIE
NelCTBHUS, CBSI3aHHbIE ¢ YUCJIAMM. HATYypaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YHCJIA, IETUMOCTh HATYPAIBbHBIX
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OKpYTJICHHE,
pUOIMKCHUE,

OLIEHKA; PeIlICHUE
TEKCTOBBIX 3a/1a4

quCell, IPU3HAKU JIEITMMOCTH, LIEJI0€ YUCII0, MOLYJIb YHCIIA,
OOBIKHOBEHHAs U JieCATUYHAs ApoOu, CTaHAApTHBIA BUJ
quclia, apupMEeTUIECKU KBaJPATHBINA KOPEHb.
BbInoJIHATH AeHCTBHUSA, CPABHUBATH U YIIOPAA0YUBATH

apu(pMeTUIECKUM 4yuca, MPeACTaBIATh YUCIa HA KOOPAUHATHOMN MPAMOH,
crocoOoM) OKPYIJIATH YHUCIA; BHINOJHATH HPUKUAKY H OLEHKY
pe3yJibTaTa BBIYMCICHUM.
PemaTh TekcTOBBIE 321a4H ApU(PMETHUECKUM CITIOCOOOM.
Pemiath npakTuyeckue 3a1a4u, COACPKaIIME MPOLICHTHI,
JIOJIY, YaCTH, BBIPAYXKAIOIIAE 3aBUCUMOCTH: CKOPOCTb —
Bpemsl |- IpaccTrosgHue, 1eHal |- JkoanyecTtBo! |—
lcTOMMOCTB,
o0BeM paboTeil |—[IBpemsi [ |—[ IMpON3BOUTENBHOCTD TPY/IA.
Pa30upartsb peanbHble )KU3HEHHBIE CUTYAIlUH,
(popmympoBaTh UX Ha SI3bIKE MATEMATHUKH,
HAXOAUTh PELICHUE, IPUMEHSS] MATEMAaTUUYECKUI arlnapar,
HHTEePHPETHPOBATH PE3yAbTat
Anrebpanueckue OnepupoBaTh NOHATUAMHU. CTETICHB C LIEJIBIM
BBIPAKEHUS nokaszaresieM, apupmeTnyeckuil KBaJpaTHbId KOPEHbD,
(mpeoOpazoBaHue MHOT'O4JICH, ajireOpandeckast Jpo0b, TOKICCTBO.
anreOpandyecKux BbINOJHATH OCHOBHBIE J1€HICTBUS . BBIIIOJIHATH PACUEThI
BBIpa)XEHUH, o ¢opMysam, mpeoOpa3oBLIBATH IIEbIE, APOOHO-
JIOITYCTUMBIE palLMOHAJIBHBIE BBIPAKEHUS U BBIPAKEHUSA C KOPHAMU,
3HAYEHUS) pEAIM30BBIBATH PA3JI0KEHUE MHOIOYIEHA HA MHOXUTENH,

B TOM YHCJIE C UCTIOJb30BaHUEM (POPMYJ Pa3HOCTH
KBaJIPaTOB U KBaJIpaTa CyMMbI U PA3HOCTH; HAXOIUTh
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JIOMYCTUMBIE 3HaYEHUS MEPEMEHHBIX JUIsl IPOOHO-
PalMOHAIBHBIX BBIPAXKEHNUM, KOPHEM.

MopeaunpoBaTth ¢ TOMOIIBIO (OPMYIT pealibHbIE MIPOLIECCHI
U SIBJICHUS

OyHKIMHU
(moctpoeHnue,
CBOMCTBA U3y4EHHBIX
dynkumi;
rpaduueckoe peiieHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBath NOHATUAMHU: QYHKINS, TpadUK QYHKINH,
HYJH (YHKITHH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH BO3pACTaHus, YObIBaHUS, HAUOOJIbIIIEE

¥ HaMEHbIIee 3HaYCHUS (PYHKINH.

AHAJIU3MPOBATh, CPABHUBATh, 00CYKIAaTh CBOMCTBA
GyHKIMNA, CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATUSIMHU: TIPSIMAsi TPOMOPIIUOHATBHOCTD,
oOpaTHasi MPOMOPIUOHATEHOCTD, TUHEHHAS (PYHKIINA,
KBajJpatuyHas QyHKIHs, Tapadoia, rurnepoona.
Hcnoab3oBaTh rpaMKu I ONPEACIIEHUS] CBOMCTB,
MPOLIECCOB U 3aBUCUMOCTEM, JIJIsl peLIEHUs 3a]1a4 U3 JIPYTUX
y4eOHBIX MPEAMETOB U peajbHON KU3HU; MOAEJIUPOBATH

C MIOMOILIBIO TPA(PUKOB peasIbHBIE MPOLIECCHI U SIBICHUSI.
Boipa:xath ¢opMyJiaMH 3aBUCUMOCTH MEXAY BETMUYNHAMU

OBLIEE KOJIMYECTBO
HYACOB 110 [TIPOITPAMME

102
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OEJIEPAJIBHAS PABOYASA ITIPOI'PAMMA YYEBHOTI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AITMCKA

['eoMeTpusi Kak OAMH M3 OCHOBHBIX Pa3/eNIOB LIKOJIBHOW MAaTeMaTHKH, UMEIOIIUN
CBOCH 1IeNbI0 00ECNeunTh W3YyYEHUE CBOMCTB M pa3MepoB (PUIYp, UX OTHOIICHUU
U B3aMMHOE pACMOJIOKEHHE, ONMHUPACTCS Ha JIOTHYECKYI0, JOKA3aTeNbHYIO JIMHHUIO.
[leHHOCTh W3Yy4YEHUS] TE€OMETPUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
3aKJIFOYAEeTCI B TOM, YTO OOYYAlONIUMHCA YYUTCS TIPOBOJIUTH JIOKAa3aTEIIbHBIC
pacCyXJIeHUs, CTPOUTh JIOTHYCCKHE YMO3aKIIOUEHHUS, JOKAa3bIBaThb HWCTHUHHBIC
YTBEPXKJCHUS W CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, TPOBOAWTH PACCYXKIACHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKICHUSI.

[lenpr0 wW3ydeHHs TEOMETPHH SBIIACTCS HCIOJb30BaHUE €€ KaK HHCTPyMEHTa
IpPU PEIICHWA KaK MaTeMaTHYeCKHX, TaK W TPAKTHYCCKUX 3aJ1ad, BCTPEUAIONTUXCS
B peaibHOM ku3HU. OOyJaronuiicss JOMKEH HAyYUThCS OMPEICNISITh TE€OMETPUUYECKYIO
burypy, ONHMCHIBATH CJIOBAMHU YEPTEHK WIU PUCYHOK, HAWUTH IUIOMIAJb 3€MEIbHOIO
ydacTKa, pacCuyuTaTh HEOOXOJUMYIO JUTMHY ONTOBOJIOKOHHOTO Kabesss uiu Tpedyembie
pa3Mepsl rapaxa ajisa aBromoowsis. [lpu pemieHun 3amad MPAKTUYECKOTO XapakTepa
OOYYaIOIIMICS YYUTCS CTPOUTh MATEMAaTUYECKUE MOJIETN PEATbHBIX KU3HEHHBIX
CUTYaIlUi, MPOBOJIUTH BHIYUCIICHHS U OLICHUBAThH IMOJTYYEHHBIN pe3ybTar.

BaxkHO TOmUEpKMBATH CBS3M TE€OMETPUU C JPYTUMHU yUEOHBIMH TIPEIMETaMH,
MOTHUBUPOBATh HCIOJB30BAaTh OIPEACICHUS TEeOMETPUUECKNX (Uryp W TOHSATHH,
JIEMOHCTPUPOBATH MPUMEHEHUE TTOJIYYCHHBIX YMEHUN B (DM3UKE U TEXHUKE. DTU CBSI3U
HaubOoJee SPKO BUAHBI B TeMax «BekTopwny, «TpUroHOMETpuYecKre COOTHOIICHUS,
«Meton koopauHat» U «Teopema ITudaropar.

YueOubiii kypc «l'eomeTpus» BKIIOYACT CIEIYIOIIMNE OCHOBHBIC pa3Jeibl
conepkanus: «I eomeTpudeckue PUTypsl U UX CBOMCTBaY, «M3MepeHne TeOMETPUICCKUX
BEJIIMUMH», «JleKapTOBBI KOOpPAMHATHI Ha IUIOCKOCTW», «Bektope», «/IBrMkeHus
miockocTny, «[IpeobpazoBanus moao0usD».

OOmiee YMCIO YacoOB, PEKOMEHJOBAHHBIX JJIsi M3yYeHHUs Yy4yeOHOro Kypca
«['eometpus», — 204 ygaca: B 7 kmacce — 68 gacoB (2 yaca B Hememo), B 8 kimacce —
68 vacoB (2 uyaca B Hezen0), B 9 kiacce — 68 yacos (2 vaca B HeJIEIiO).

COAEPKXAHUE OBYUYEHUA
7 KIACC

Hauvanbubie nonsitus reomerpun. Touka, ipsamasi, OTpE30K, Jyd. YToJ. Buasl yrios.
BeprukanbHble u cMmexHble yribl. buccexkrtpuca yrna. JlomaHas, MHOTrOYTrOJIbHUK.
[TapamnenbHOCTh ¥ EPIEHAUKYISIPHOCTD IPSMBIX.
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Cummetrpuunble ¢urypsl. OCHOBHBIE CBOWMCTBa 0CeBOil cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYXKAIOLIEM MHUPE.

OCHOBHBIE ITOCTPOEHUS ¢ NOMOIIBIO LIUPKYJIS U JMHEWKHU. TpeyronbHuk. BricoTa,
MeanaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PAaBHOCTOPOHHUN TPEYTrOidbHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBoiicTBa M NPU3HAKK PAaBHOOEIPEHHOIO TpeyrojbHUKa. IlpusHaku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpHU3HAKM MapajuIelbHBIX NpAMBIX. CymMma YIJIOB TPEYrOJIbHUKA.
BHemHue yrisl TpeyrojbHHKA.

[IpsmoyronbHblid  TpeyroiabHUK.  CBOWCTBO  MeAMAaHbl  MPSIMOYTOJBHOTO
TPEYrOJIbHUKA, NPOBEACHHOW K THMIoOTeHy3e. lIpu3Haku paBeHCTBA INPSMOYTOJIBHBIX
TPEYroJbHUKOB. [IpAMOYTONBHBINA TPEYTONBHUK € YoM B 30°.

HepaBencTBa B reoMeTpuH: HEPABEHCTBO TPEYTOJBHHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 OOJIbILIEM YITIE U OOJIBIIEN CTOPOHE TpeyroybHUKA. [leprienauKymsp
Y HaKJIOHHAs.

I'eomeTpuyeckoe mecto To4YeK. buccekrpuca yria u CepeIUHHBIN NEPIIEHIUKYIIP
K OTpPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK.

OKpy’>KHOCTb M KpYT, XOpJla U AUaMETpP, UX CBOMCTBA. B3anMHOE pacrosioxeHue
OKpykHOocTH M mnpsaMor. KacarempHas M cekymas K OKpYXHOCTH. OKpY>KHOCTB,
BIIMCAHHAsA B yroj. BnucanHas u onvcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YeroipexyronpHuku. [lapaiuienorpamMm, €ro mnpu3Haku M CBOMCTBA. YacTHbIE
CIIlydau apajieiorpaMMoB (IPsIMOYTOJIbHUK, POMO, KBaJpart), UX MPU3HAKKA U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpamelus, €€ CcBoiicTBa M mnpu3Haku. lIpsmoyronbHas
Tpanenus.

Merton yasoenus Mmeauansl. Lientpansuas cummetpusi. Teopema daneca u reopemMa
O MPOIOPIIMOHANBHBIX OTPE3KAX.

Cpennue TMHUM TpEYroJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHuKa.

[Togobue TpeyronbHUKOB, Kodpduiuent mnomaodusa. Ilpusnaku mnomOOUS
TpeyrojibHUKOB. [IpuMeHeHne noao0us Mpyu peleHur MPaKTUYECKUX 3a/1a4.

CpoiictBa myomaael reomerpuueckux Quryp. DopMmynsl Uig  TJIOLIAAU
TPEYroJIbHUKA, TapajienorpaMmma, pomba u Tpanenuu. OTHOIICHHWE TIUIOMAIEH
MO00HBIX (UTYP.

Boluucnenue ruiomianeid TpPEyroabHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa npu pemeHUn
MPAKTUYECKUX 3a/1au.

CuHyC, KOCHMHYC, TaHI'€HC OCTPOrO YyIjla MpsSMOYTrOJIbHOTO TPEYroJbHUKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHe (DYHKITUU YTIIOB
B 30°, 45° n 60°.
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BrnucanHble M LEHTpanbHBIE YIUIBI, YIOJl MEXAY KacaTeJbHOM M XOPAOW. YTIUIbI
MEKy XOpJaMH ¥ CEKYIIIMMU. BIIMCaHHBIE U ONTUCAHHBIE YETHIPEXYTOJIBHUKU. B3auMHoe
pacrnosioxeHue AByX OKpyxkHocteil. Kacanue oxpyxsocteil. OOmue kacaTreiabHble
K JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurenc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYJIbI IPUBENCHHUS.

Pemenne tpeyrospHuUKOB. Teopema KOCHHYCOB M Teopema CHHYCOB. PemeHue
IIPAKTUYECKUX 3a]a4 C UCII0Ib30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmogodusi. [Tono6ue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IPOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIAEHUU OTPE3KOB
CEKYILHX, TEOPEMa O KBaJpaTe KacaTeIbHOM.

BekTop, nnuHa (MOynb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallud
HaJ| BEKTOpaMu. Pa3nokeHue BEKTOpa IO JIBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunatel  BekTopa.  CkanspHOE  IPOM3BEICHUE  BEKTOPOB, IIPUMEHEHUE
JUTSL HAXOXKJIEHUS JIJTUH U YTJIOB.

JIekapTOBbl KOOPJAHWHATHI HA IUJIOCKOCTH. YPAaBHEHHs MNPAMOM M OKPYKHOCTH
B KOOpAMHAaTaX, NEPECEUYCHHE OKPYKHOCTEW M NpsAMBIX. MeETox KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunpHBIE MHOTOYTOJIBHUKH. J[JIMHA OKpYXKHOCTHU. | pasycHas u paguaHHas Mepa
yria, BBIYUCIEHUE JJIMH OyT OKpyx)HocTel. [1nomans kpyra, cekropa, cerMeHra.

JIBUKEHHST TUIOCKOCTH M BHYTPEHHHE CHUMMETpuUU (uryp (31eMeHTapHble
npenacrasienus). [TapannensHsiii nepenoc. IloBopor.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOCHHUS MPOTPAMMbl Y4EOHOrO0 Kypca K KOHILY
oOydeHwus B 7/ KJjacce.

Pacrio3HaBaTh M3y4YeHHbIE T€OMETPUUYECKHE (PUTYPBI, ONPENENsiTh UX B3aHMMHOE
pacrnojio)keHue, u300pakaTb TeOMETpUYEeCKHe (Urypbl, BBIIOJHATh UYEPTEXKHU
II0 YCJIOBHMIO 3anaud. M3mepsATs nuHEWHBIE M YIVIOBBbIE BeIW4MHBL. Pemare 3amaum
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

[TpoBoauTh rpyOyI0 OLEHKY JMHEMHBIX U YTIOBBIX BEJIMYUH MIPEIMETOB B PeaIbHON
KU3HHU, pa3MepOB TMPHUPOJHBIX OOBEKTOB. Pasznuyath pa3smepbl 3THUX OOBEKTOB
10 TOPSIAKY BETUYUHBI.

CTpouTb YepTE)U K TEOMETPUUECKUM 3a/1a4aM.

ITonb30BaThCs NMPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIIOJIB30BATh IPU3HAKU
Y CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELIEHUH 3a/1a4.
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[IpoBOOUTE JIOTMYECKHE PpACCYXKACHUS C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCsi NpPU3HAKAMH  PABEHCTBA  MPSAMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHbI, MPOBEACHHOW K THUIOTEHY3€ MPSMOYIOJBHOTO TPEYTOJbHHUKA,
B PEILICHUU T€OMETPUUECKHX 3a]1a4.

OnpenensaTe napaJyieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpPhIE 00pa3yeT
C HUMHU cekymas. OmnpenensiTe NapauieIbHOCTh MNPSMBIX C TOMOIIBID pPAaBEHCTBA
PACCTOSIHAM OT TOYEK OAHOM MPSMOM 10 TOYEK APYTrOr MPSMOM.

Pemiats 3aiaun Ha kiaeT4aTon Oymare.

[IpoBONTH BBIYKMCIICHUS W HAXOJIUTh YMCIOBbIE M OYKBEHHbIC 3HAYEHUS YIJIOB
B TEOMETPUYECKHX 3aJadax C HCIOJb30BAHUEM CYMMBbl VYIJIOB TPEYTOJbHUKOB
U MHOTOYTrOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TMPU TMEPECEYECHUU JIBYX
MapayIeIbHBIX MPSIMBIX CEKYIIEH. PelaTs mpakTHYeCKre 3aa4u Ha HAX0KICHUE YTJIOB.

Bnagers TmNOHATMEM TE€OMETPUUECKOIO MeCTa TOYEK. YMEThb OIPEIeATh
OHMCCEKTPUCY YIJIa U CEPEAMHHBIN MEPIICHIUKYIISIP K OTPE3KY KaK TeOMETPUUYECKUE MECTa
TOYEK.

DopMyNIUPOBaTh OMNPEICICHUS OKPYKHOCTM M Kpyra, XOpAbl H JuUaMmeTpa
OKPY’KHOCTH, TOJIb30BATbCA HX CBOMCTBAMHU. YMETh IMPHUMEHATh OTH CBOMCTBA
IIPY PELLICHUU 3a/]a4.

Brnaaers noHsATHEM OIIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh
ee ueHtp. I[lonb3oBaThcsi pakraMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTrOJIbHUKA
MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC NEPIEHIUKYIISIPHI K CTOPOHAM
TPEYrOJIbHUKA IEPECEKAIOTCS B OHOM TOUKE.

Bnagers mnoHsATHEM KacaTebHOM K OKPYXKHOCTH, TIOJIb30BaTbCS TEOPEMOM
0 NEPIEHIUKYISIPHOCTH KACaTeJIbHOU U paauyca, POBEACHHOTO K TOYKE KaCaHHS.

[Tonmp30BaThCsl MPOCTEUIIMMH T€OMETPUUECKHMHU HEPABEHCTBAMM, IMMOHMMATh HX
MPAKTUYECKANA CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKHE IOCTPOCHUS C IIOMOIIBK LHPKYJIIS
Y JINHEUKU.

[IpeameTHBIC pe3yJabTaThl OCBOCHHUS MPOTPaMMBI Y4E€OHOTO Kypca K KOHITY
oOyuenus B 8 Kjacce.

Pacno3naBath OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCS
MX CBOMCTBAaMU MPHU PEIICHUU T'€OMETPUYECKUX 3a/1ad.

[IpuMeHsTH CBOMCTBAa TOYKU TEpPECEUYEHUs] MEJIUAaH TPEyroJibHUKa (IIeHTpa Macc)
B PCILICHUU 3a]a4.

Bnagere moHATHEM CpeaHEW JIMHUM TPEYrOJbHUKA W TPANEUWUH, MPUMEHSTh UX
CBOWCTBA IIpU pelIeHUM reoMerpuueckux 3anad. [lomb3oBaTees Teopemon Parneca
M TEOPEMOM O NPOMOPLHUOHAIBHBIX OTPE3Kax, IMPUMEHATh WX ISl PEHICHUs
MPAKTUYECKUX 3a7a4.
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[IpuMeHsATh TpU3HAKKW MOA00USI TPEYrOJIbHUKOB B PEIICHUU T€OMETPUUECKUX
3azay.

[Tonb3oBaThcsi  Teopemoi  [ludaropa s pelieHus  reoMETPUUYECKHX
U MpakThuueckux 3agady. CTpouTh MaTeMaTHYECKyl0 MOJENb B MPaKTUYECKUX 3a/1ayax,
CaMOCTOSITETILHO MTPOBOAUTE YEPTEXK U HAXOJUTh COOTBETCTBYIOLIUE JIJTUHBI.

Bnaners noHATUAMEU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOrO yriia MPSMOYTOJbHOTO
TpeyroyibHuKa. [loJb30BaThCA JTUMHU TOHSATUSMU JJI  PEHICHUS MPAKTHYECKHUX
3azay.

Beruucnars (pa3nuuHbiMUA - clIOCOOAMM) IUIONIAAb TPEYroJbHUKA W IUIOMIAIN
MHOTOYTOJBHBIX QUryp (TOJB3YACH, T/I€ HEOOXOIUMO, KaNbKyJIaTopoMm). [IpuMeHsTH
MOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Bnaners mMoHATHSMU BNMCAHHOTO U IIEHTPAIBHOTO YTIJIa, UCIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX YIJIaX, yIJax MEXIy XOopAaMu (CEKYIIMMHU) U YIJie MEXAY KacaTelbHOU
Y XOpJOU MpH PELICHUH T€OMETPUUYECKUX 3a]1a4.

Brnanerp mOHATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTh CBOMCTBA
OMHCAHHOTO YEThIPEXYTOJIbHUKA MIPU PEIICHUH 33/1a4.

[IpuMeHsTh MOTyYEeHHbIC 3HAHUS HAa MPAKTUKE — CTPOUTH MAaTEMATUYECKUE MOJICTTU
I 3aJad  pealbHOW JKM3HU M TPOBOJAUTH COOTBETCTBYIOIIME  BBIUUCIICHHS
C TpUMEHEHHWEM TOoJ00usI W TPUTOHOMETPUU (TOJB3YACh, TJI€ HEOOXOIUMO,
KQJIBKYJISTOPOM).

[IpeameTHBIC pe3yabTaThl OCBOCHHUS TMPOTPAMMBI Y4eOHOTO Kypca K KOHITY
oOyuenus B 9 kJacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAXOJIUTh C MX MOMOIIBIO
pa3IM4YHbBIE 3JIEMEHTHI IPSMOYTOJIBHOTO TPEYTOJIBHUKA («PEIICHHE MPSMOYTOJIBHBIX
TPEyroJbHUKOB»). Haxoaute (¢ MOMOILIBIO KadbKyJasiTOpa) JAJIUHBI W YIJIBI
JUIS HETaOJIMYHBIX 3HAUEHUH.

[Tonb3oBaThecst (hopMyaaMu MPUBEIEHUS M OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXJIECTBOM  JUIsl HAaXOXJIECHHS COOTHOLUEHUH MEXKIAYy TPUTOHOMETPHUUYECKUMU
BEJTMYMHAMMU.

Hcnonb3oBaTh TEOPEMbl CHHYCOB M KOCHHYCOB JUIsl HaXOXACHHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATh UX MPU PELICHUH
r€OMETPUYECKUX 3a]aY.

Brnaners nonsTusiMu npeoOpazoBaHus MOJ00US, COOTBETCTBEHHBIX 3JEMEHTOB
nono0HbIX Quryp. [lonb3oBaThcsi cBOWCTBAMH MOAOOUS MPOU3BOJBHBIX (UTYP, YMETh
BBIYHCIIATH JUIMHBI U HAXOAUTH YIJibl y MOJ0OHBIX (huryp. IIpumensTs cBoiicTBa MO100Us
B MpPaKTHUYECKUX 3aJadax. YMeThb MPUBOAUTH MPUMEpPhl MOJOOHBIX  (GUTYp
B OKPY’KarOILIEM MHpE.

[Tonp30BaThCsl TEOpEMAMM O MPOU3BEACHUU OTPE3KOB XOpPI, O IPOU3BEICHUU
OTPE3KOB CEKYILUX, O KBAaJpaTe KacaTeIbHOM.
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[Tosib30BaThCsl BEKTOPAMHU, TOHUMATh WX F€OMETPUYECKUI U (PU3NYECKUI CMBICI,
OPUMEHATh HMX B PEHICHHMH TEeOMETpUYEeCKuX H (¢usnueckux 3anad. [IpumeHsarTsb
CKaJISIPHOE MPOU3BEACHUE BEKTOPOB JUIsl HAXOXACHUS JUIMH U YTJIOB.

[Tosb30BaThCsl METOIOM KOOPJAMHAT Ha IUIOCKOCTH, MPUMEHSATh €r0 B PEIICHUU
reOMETPUUYECKUX U MPAKTUUECKUX 3a/au.

Bnaners NOHATHAMU IPABUIBHOTO MHOTOYT'OJIBHUKA, IIMHBI OKPY>KHOCTH, JITMHBI
YT OKPYKHOCTH U PaJdaHHOW MEpHI yria, YMETh BBIYMCIATH IUIOIAAb Kpyra M €ro
yactell. [IpuMeHATh NOIy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a1a4ax.

Haxoauts ocu (M1 LEHTPBI) CHMMETPUH (DUTYD, TPUMEHSTH JBUKEHUS IIJIOCKOCTH
B IIPOCTEUIIUX CIydasX.

IIpuMEHSATH MOTy4YEHHBIEC 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMATHYECKUE MOJIEIH
JUIsL  337ad  peajbHOM JKU3HU UM NIPOBOJUTH COOTBETCTBYIOIIHME BBIUYMUCICHUS
C DOpUMEHEHUEM TMOoA00US M TPUTOHOMETPUYECKUX (DYHKIUH (IOJIB3YyACh, TI€
HEO0OXOUMO, KaTbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HanmenoBanue paznena |[KoaumuecTtBo OcHoBHOE OcCHOBHBIE BUJIbI ACSITEIBHOCTH O0YyYaIOIINXCSA

(TemnbI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenimme 14 [Ipocrenimme DopMyJIMPOBATH OCHOBHBIC TTOHSTHUS U ONPEIICIICHUS.
reoMeTpudeckre GUrypsl u F€OMETPUYECKUE Pacno3naBaTth HU3y4yeHHbIE TEOMETPUUYECKUE (DUTYPHI,
MX CBolcTBa. M3mepenue OOBEKTHI. ompenessiTb X B3AMMHOE PACTIOJIOKEHUE, BBINIOJIHATD
FEOMETPUYECKUX BEIIUUYNH MHOroyroJyibHUK, YEPTEXK I10 YCIOBUIO 3a/1a4H.
JIOMaHasl. IIpoBoaMTH IPOCTENIIINE TOCTPOEHHUS C TTIOMOILIBIO HUPKYJIS

CMexXHBIE U
BEPTUKAJIbHBIC YTJIBIL.
Pa6ora

C MPOCTEUIITUMU
YepTeKaMHU.
N3mepenne mmHeHbIX
U YTJIOBBIX BEJIMYMH,
BBIYUCJICHUE OTPE3KOB
U yTJIOB

Y JINHENKU.

M3mepsaTh JIMHEWHBIE U YTIIOBBIE BEIUYMHBI FTEOMETPUUYECKHUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha I1a3» pa3Mepbl peaJbHbIX 00bEKTOB,
NPOBOAMTH IPYOYIO OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIYKMCIICHUE JUIMH OTPE3KOB U BEJIMYMH
YTJIOB.

PemaTs 3a1a4n Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUYECKUX QUryp.

IIpoBoauTh KIacCU(pUKAIUIO YTIIOB, BBIYHCIAATD
JIMHEWHBIC U YTJIOBbIC BEJIMUUHbBI, IPOBOAUTH
HEO0OXO0/IMMBIE T0KA3aTEIbHbIE PACCYKICHUS.
3HAKOMUTBHCH C MCTOPHEN PAa3BUTHS T€OMETPUU

TpeyronbHuKu

22

[TonsiTue 0 paBHBIX
TPEYTrOJIbHUKAX

Pacno3naBaTh napbl paBHBIX TPEYTOJIbHUKOB HA TOTOBBIX
yepTexkax (C yKkazaHUEM MPU3HAKOB).
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Y TIEPBUYHBIC
MIPEICTABIICHHUS

O paBHBIX (PUTypax.
Tpu npusnaka
paBEHCTBA
TPEYTOJbHUKOB.
[Ipu3Haku

paBEHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB.
CBOICTBO M€IMAHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEIACHHOMN

K TUIIOTEHY3€E.
PaBHOOEeApEeHHBIC

U PAaBHOCTOPOHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u cBoCcTBa
paBHOOEIPEHHOTO
TPEYroJIbHUKA.
Hepasenctaa

B T€OMETPHH.
IIpsAMOyroJIbHBIN
TPEYTOJIbHUK C YIJIOM
B 300

BbIBOANTH clieACTBUS (PaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@®opMyIHpPOBATH ONPENIEICHUS: OCTPOYTOIBHOTO,
TYIOYTOJILHOTO, IPSMOYTOJIBHOT0, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BEICOTHI,
MeJMaHbl TPEYTOJIBbHUKA; CEPETUHHOTO MEPICHINKYIIIpa
OTpe3Ka; MepuMeTpa TPEyroJbHHKa.

®opMyJIMPOBATH CBOICTBA U MPU3HAKU PABHOOEIPEHHOTO
TpPEeyroJbHUKA.

CTpouTh 4epTexku, pelmaTh 3a1a4M C ITIOMOIIBIO
HAXO0XKJICHUS PaBHBIX TPEYTOJIBHUKOB.

I[IpuMeHATH TPU3HAKN PABEHCTBA MPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3a/1a4ax.

Hcnoab3oBath LU poBbie pecypehl A UCCIeA0BAHUS
CBOWCTB M3y4aeMbIX (QUTYP.

3HAKOMHUTBHCH C MCTOPUEH Pa3BUTHS TEOMETPUU
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[lapannenbHbie PsSMBIE,
CyMMa YIJIOB TPEYrOJIbHHKA

14

[TapannenbHbIe

MpsIMbIE, UX CBOWCTBA.

Hakpect nexammue,
COOTBETCTBEHHbIE

U OJTHOCTOPOHHHE
yIibl, 00pa30BaHHbIE
MIPH TIepeCceUCHUH
HapajuIeIbHbIX
MPSIMBIX CEKYLIEH).
[Ipu3nak
NapaJuIeIbHOCTH
MPSIMBIX Yepe3

PaBEHCTBO PACCTOSHUMI

OT TOYEK OJHOMU
IIPSIMOM 1O BTOPOU
IIPSIMOM.

Cymma yrios
TpPEYroJIbHUKA.
Buemnue yrisi
TPEyTrOJbHUKA

@opMyIMPOBATh MOHATHE [1APAJUICIBHBIX MIPSAMBIX,
HAXOAMTh IPAKTUYECKUE ITPUMEPHI.

M3yuaTh cBOMCTBA YIJIOB, 00PAa30BAHHBIX IPU NIEPECECUECHHUH
[apAJIIEIIBHBIX NPSMBIX CEKYIIEH.

IIpoBoauTh J0Ka3aTENbCTBA NAPAUICITBHOCTH JIBYX
HPSAMBIX C TOMOILBIO YIJIOB, 00Pa30BaHHBIX IPU NIEPECEUECHHUU
ATUX NPSMBIX TPEThEU MPSIMOM.

BoeI4ucasTh CyMMy YIl0B TPEYTOJIbHUKA U MHOTOYTOJIBHUKA.
HaxoauTh yncioBbie U1 OYKBEHHBIE 3HAUEHHSI YTIIOB

B FCOMETPUYECKUX 3aJ1a4axX C UCIIOJIb30BAaHUEM TEOPEM

O CyMME€ YIJIOB TPEYT'OJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMMTBLCH € HCTOPHMEN PAa3BUTHS TEOMETPUN

OKpY>KHOCTB U KpYT.
['eomeTprueckue
[MOCTPOCHUS

14

OKpyX)HOCTh, XOpJa
U TUAMETP UX
CBOMCTBA.
Kacarenbnas

K OKPY>HOCTH.
OKpyX HOCTB,

DopMyJIHPOBATH ONpeIeIeHUsI: OKPYKHOCTH, XOP/IbI,
IMaMETpPa U KacaTeJIbHOW K OKPY>KHOCTH.

HN3y4aTh uX CBOKWCTBA, IPU3HAKUA, CTPOUTH YEPTEKHU.
HccaenoBarb, B TOM YKCII€ HCHOJIbB3YS HU(PPOBbIE
pecypcehbl: OKPY>KHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKPYKHOCTH, BIIMCAHHOM B YI0JI; pABEHCTBO OTPE3KOB
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BIIMCAHHAS B YTOJ.
ITonstue o I'MT,
IPUMEHEHUE

B 33/1a4ax.
buccekrpuca

U CEepEeIVHHBIN
MEPIECHIUKYJIISP
KAaK TEOMETPUUYECKHE
MECTa TOYEK.
OKpyX HOCTBb,
OMMCaHHAasl OKOJIO
TPEYTrOJIbHUKA.
OKpyXHOCTBb,
BIIMCAHHAs

B TPEYTOJIbHUK.
[Ipocreiimme
3aa4u

Ha IIOCTPOCHUE

KacaTeJbHBIX.
HUcnoab3oBats MeToa ['MT miist qokasarensCcTBa TEOPEM

O MepEeCceueHnn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPENNHHBIX MEPIICHIUKYJIAPOB K CTOPOHAM TPEYrOJIbHUKA
¢ momoIbso ' MT.

OBJjageBaTh NOHATHUAMM BIIMCAHHON U OMMCAHHOU
OKPY>KHOCTEU TPEYTOJIbHUKA, HAXOAUTH LICHTPBI 3TUX
OKPY>KHOCTEHN.

PemiaTh OCHOBHBIE 32/1a4M HA IOCTPOEHME: YIJia, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHNKYIISIPA JaHHOTO OTPE3KA;
MPAMOM, ITPOXOJAIIEH YEPE3 TaHHYIO TOUKY

U MIEPIIECHIUKYJIIPHON JaHHON MPSIMOi; OMCCEKTPUCHI
JTAaHHOTO YIJIA; TPEYTOJbHUKOB MO PA3JIMYHBIM 3JIEMECHTAM.
3HAKOMMTBLCH ¢ HCTOPHEN Pa3BUTHS T€OMETPUHU

[loBTOpeHue, 06001IeHNE 4 [ToBTOpEHUE Pemats 3a1a4m Ha TOBTOPEHUE, WILTIOCTPUPYIOIIUE CBSA3U
3HAHUI 1 000011IeHNE MEXY Pa3IMYHBIMU YaCTSIMH Kypca
OCHOBHBIX TTOHATHI
U METOJIOB Kypca
/ Kiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC

Haumenosanue paznena | KonmdecTtso OcHoBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00YJArOIIUXCS
(Tembl) Kypca 4acoB COZIEp)KaHUE

HUeThIpexyroJbHUKA 12 [Tapannenorpamm, ero | M300pakaTh 1 HAXOAUTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBIPEXYTOJIbHUKHU Pa3HbIX BUJIOB U UX JIEMEHTHI.
YacTtHble cirydan @®opMyIMPOBaTh ONpeAeICHUsI: TapajIeorpamma,
napajiyIeIorpaMMOB OpsSMOYTOJIbHUKA, poMOa, KBajipaTa, Tparelunn, paBHOOOKOI
(IpAMOYTOIBHUK, Tpanenuuu, NpsAIMOYTOJIbHON Tpanenuu.
pomMO, KBazpar), UxX Jloka3bIBaTh U HCNOJb30BATH NIPH PelICHUH 32124
MPU3HAKU U CBOMCTBA. | MPHU3HAKHU M CBOMCTBA: MapajuiesiorpaMma,
Tpanenusi. npsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tparneuu, paBHOOOKOM
PaBHOOOKas Tpamneuuu, IpsAMOYTOJIbHON Tpaneuu.
U TIPSIMOYTOJIbHAS IIpuMeHATH MeTO YABOCHUS MEMAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBath HUPPOBBIE PECYPCHI JIJIS1 UCCIIEI0OBAHUS
Meron yaBoeHust CBOMCTB M3y4aeMbIX Puryp.
MEUaHBI. 3HAKOMHUTBCH C HCTOPHEN Pa3BUTHUS T€OMETPHUH
[enTpanbHas
CUMMETPUS

Teopema daneca u reopema 15 Teopema daseca IIpoBOoAMTH MOCTPOEHHS C IOMOLIBIO LIUPKYJIS U TUHEUKH

0 MPOITOPITUOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJIbHUKH

U TeopeMa

O MPOTOPITUOHATIBHBIX
OTpe3Kax.

Cpennsis TUHUS
TPEYTOJIbHHKA.
Tpamneuus, ee cpenHss

C HUCMOJIb30BaHuE Teopembl dajeca U TEOPEMBbI

O IPONOPLIMOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MPONOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEJBCTBO TOTO, UYTO MEAUAHBI
TPEYTroJIbHUKA MEPECEKAIOTCS B OAHOM TOUYKE, 1 HAXOAUTH
CBSI3b C [IEHTPOM MAaccC, HAaXOAMThb OTHOIIIEHUE, B KOTOPOM
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JIVHUS.
[IponopunoHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbHUKE.
[TonoOHbIE
TPEYTOJIbHUKMU.

Tpu npusHaka
nooous
TPEYTOJIbHUKOB.
[Ipumenenune
nmogoous

IIPU pPEIIECHUU
IPaKTUYECKUX 3a]a4

MEUAHBI JICIATCS TOUYKOH UX IMePECCUCHHS.

HaxoauTs 1mog00HbBIE TPEYTONHHIUKNA HAa TOTOBBIX Y€PTEkKAX
C YKa3aHHEM COOTBETCTBYIOIIUX IMPHU3HAKOB MOT00HS.
PemaTh 3a1a4u Ha MOJOOHBIC TPEYTOJIBLHUKH C IIOMOIIBIO
CaMOCTOSITEIIEHOTO TTOCTPOCHUS YSPTEIKEH U HAXOXKICHHS
OTOOHBIX TPEYTOJIHLHUKOB.

IIpoBoaUTH 10KA3aTEJIBLCTBA C HCIIOIH30BAHUEM
MIPU3HAKOB MOA00MUS.

Jloka3pIBaTh TP IpH3HAKa MOA00US TPEYTOJIBHUKOB.
IIpuMeHsATHL TTOTYICHHBIC 3HAHUS TIPH PEIICHUH
TCOMETPUUYCCKHUX U TIPAKTUICCKUX 3a71a4.

3HAKOMMTBLCA ¢ UCTOPHEH pa3BUTHSI TEOMETPUHU

[Iimomans. Haxoxnenue
MJIOIIAZEH TPEYrOJIbHUKOB
1 MHOTOYTOJIbHBIX (DUTYP.
[Tnomaau nogoOHBIX GUTyYp

14

CBoiicTBa mioniaaei
r€OMETPUYECKUX
uryp.

dopmyiibl

JUTSL TIOIIAN
TPEYTrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruuciaenue
MJIOIIAAEN CIIOKHBIX

dburyp.

OgiageBaTh NePBUYHBIMHU NPeEACTABJIEHUSIMH 00 0o01IeH
TEOPUH IO (MEphI), (POPMYITUPOBATH CBOMCTBA
IUIOLIA/IH, BBIICHATH UX HaIJISIIHBIA CMBICIL.

BeiBoauTh (pOpMYyIIBI IIIONIAIN NTApAJUIETIOTPaMMa,
TPEYroJIbHUKA, Tpareuuu u3 GopMyJibl IIIOMIAIN
IpsIMOYTOJIbHUKA (KBaJIpaTa).

BoiBoauTh (POPMYIIBI MIIOIIAIN BBITYKIIOTO
YETHIPEXYTOJIbHUKA Yepe3 TUArOHAIU U YroJl MEXKy HUMH.
Haxoauts miomaan Guryp, n300paxxeHHbIX Ha KJIETYaTON
Oymare, MCNI0JIL30BaTh pa30oreHne GUrypbl Ha YacTH

U JOCTpauBaHUE.
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[Tnomanu guryp

Ha KJIETYaTol Oymare.
ITnomanayu momoOHBIX
uryp.

3amaun

C TIPAKTUIECKUM
COJICP)KAHUEM.
Penienue 3amau

C ITIOMOIILI0 METO/1A
BCIIOMOTaTEIbHOM
ILIOLIA N

Pa30upaTh npuMepbl HUCIOIH30BAaHUSI BCIOMOTATEIHHON
TUTOIIA/IH JIJISL PEIIEHUSI TEOMETPUUYECKUX 3a]1ad.
HaxoauTs miomaay mogo0HbIX GUryp.

BbIunc/siTh MIONIAANA PA3TUYHBIX MHOTOYTOJIBHBIX (DUTYD.

PemaTh 3aa4u Ha TUIOIIA/b C TIPAKTHYECKAM
coiep)KaHueM

Teopema [Tudaropa
U HayaJla TPUTOHOMETPUU

10

Teopema [Tudaropa,
ee MPUMEHEHHE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUHNA OCTPOTO
yTiia IpsIMOYTOJIBLHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHICCKHUE
COOTHOIIICHUS

B MIPSIMOYTOJIEHOM
TPEYTOJIbHHKE.
OcHOBHOE
TPUTOHOMETPHUECKOE
TOXKJIECTBO

Joka3piBaTh Teopemy [ludaropa, ncnonb3zoBarth ee

B [IPAKTUYECKUX BBIYUCIICHUAX.

DopMyJTHPOBATH OIIPEACIICHUS TPUTOHOMETPUYECKUX
GyHKIUI OCTPOro yriia, NPOBePSTh UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUECKUE COOTHOIIEHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIECHHS MEXKY CTOPOHAMMU

B [IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriaamu B 45° u 45°;
30° u 60°.

Hcnoab3oBath GopMyIsbl IpUBEIECHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO JJIs1 HAXOXKICHUS
COOTHOIICHUIN MEXIYy TPUTOHOMETPUUECKUMHU (PYHKIUSIMU
Pa3JINYHBIX OCTPBIX YTJIOB.

IIpuMeHsTh OJIyYEHHBIE 3HAHUSL U YMEHUS IPU PELICHUN
PAKTUYECKUX 3a/1a4.

3HAKOMHUTBCSH C MCTOPHEN Pa3BUTHUS T€OMETPHUH
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YTJbl B OKPY>KHOCTH.
BnucanHble U onmMcaHHbBIC
YEThIPEXYTOJIbHUKH.
KacarenpHbIe

K OKpyxHOCTH. Kacanue
OKPYXKHOCTEU

13

Bnucannbie

Y LICHTpaJIbHbIE
YTJIBI, YTOJI
MEXKTY
KacaTeJIbHOM

Y XOPJIOH.

VYriel Mexay
XOpaamMu

Y CEKYIIMMH.
Bnucannsie

U OIMMCAHHBIC
YETBIPEXYTOJIbHUKHU,
YX MPU3HAKU

1 CBOMCTBA.
[Ipumenenue 3tux
CBOMCTB

TIPUA PEIICHUU
r€OMETPUYECKHUX
3ajJad4.

Bzaumnuoe
PaCIIONIOKEHNE
JBYX OKPYKHOCTEH,
oOr1ne
KacaTeJabHBIC.
Kacanune
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONPE/IEIICHUS, CBSI3aHHBIE

C yIJlaMH B Kpyre (BIIMCaHHBIM Yo, HEHTPaJIbHBINA yrol).
HaxoauTs BlMcaHHBIE YIJIbl, ONUPAIOIIUECA HA OJIHY OYTY,
BBIYHUCJISTD YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIi1ax, TEOPEMbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YIJIE.

HccnenoBarh, B TOM 4KCIIE€ C TOMOIIBIO HU(PPOBBIX
pECYpCOB, BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTB X CBOMCTBA U PU3HAKHU.

Hcnoab3oBaTh 3TH CBOWCTBA U MPU3HAKU IIPU PELICHUU
3a1a4
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[ToBTOpEeHue, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha MOBTOPEHUE, HUTFOCTPUPYIOIIUE CBSI3H
3HAHUN OCHOBHBIX MOHATHA U | MEXIY Pa3IuYHBIMH YacCTSAMHU Kypca

METOJIOB KYPCOB

7 1 8 Ki1accos,

0000111IeHNE 3HAHUI
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
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9 KJIACC

Hanmenosanue paznena | Kommuectso OcHoBHOE OCHOBHBIE BUJIBI ACSITEIIBHOCTH O0yYarOIMIUXCS
(Tembl) Kypca 4acoB COJIEp>KaHue

Tpuronomerpus. Teopemsl 16 Omnpenenenue @DopMyJTHPOBATH ONPeAeIeHU TPUTOHOMETPUUECKUX

KOCHUHYCOB M CUHYCOB. TPUTOHOMETPUUECKUX | (PYHKIUHN TYIBIX U TPSMBIX YTJIOB.

Pemenne TpeyroinbHUKOB ¢byukuuii yrios or 0L | BeIBOANTHL TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 18001, dopmyisl (c paarycoM OIMCAHHON OKPYXKHOCTH).
IIPHBEICHHS. BoiBoauTh (GOpMYJIbI 1JIS BHIYMCICHUS IJIOLIAXEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHEM TE€OPEM TPUIOHOMETPHH (q)OpMYJIa
TeopeMa CHHYCOB. IJIOIAIA TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJl MEXKTY
Pemenue HUMH, HOpMyJIa TJIOMIAIU YEThIPEXYTOJIbHUKA Yepe3 ero
TPEYrOIbHUKOB. JMarOHAIM U YTOJ MEXIY HUMU).
[TpakTHyeckoe PemiaTtb TpeyroJbHUKU.
NIpUMEHEHHE Pematp npakTuueckue 3agaqu, CBOASIINECS
J0Ka3aHHBIX TEOPEM K HAXOXIEHUIO Pa3IMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoGpazoBanue moao0oms. 10 [Tonsarue OcBauBaTh NOHATHE ITPEOOPA30BAHUS TOJO0MUS.

Metpuueckue
COOTHOILICHUS
B OKPY>KHOCTH

0 MpeoOdpa3oBaHUU
MoJI00usI.
CoOTBETCTBEHHBIC
2JIEMEHTHI NOJO0HBIX
duryp.

Teopema

O TIPOM3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

HccaenoBath OTHOLIEHUE JIMHEWHBIX 3JIEMEHTOB (QUTYP
npu npeoOpa3oBaHUU OA00US.

Haxoauth npuMepsl ToA00HUSs B OKPYKAIOIICH
JIEACTBUTEIIBHOCTH.

BbIBOAUTH METPUUECKUE COOTHOIICHUSI MEKY OTPE3KaAMU
XOp/, CEKYILIUX U KAcaTeJIbHBIX C UCIOIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJI00HBIX TPEYTOJbHUKOB.

PemiaTh reomeTpuyecKkue 3aa4u U 3a/1a4d U3 pealbHOU
YKWU3HU C UCIIOJIb30BAHUEM MTOJOOHBIX TPEYTOJILHUKOB
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O MPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpate
KacaTeJIbHOM.
[Ipumenenune

B PCLICHUU
r€OMETPUYECKHUX
3aj1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIO)KECHUE
Y BHIYUTAHUE
BEKTOPOB,
YMHOXEHHUE BEKTOpa
Ha YUCJIO.
PusnyecKu

Y TEOMETPUYECKUI
CMBICIT BEKTOPOB.
Paznoxxenue BexkTopa
1o JIByM
HEKOJJIMHEAPHBIM
BEKTOpaM.
Koopannartsl
BEKTOpA.

CkansipHoe
MPOU3BEJCHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAINIPABIICHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUUECKUH (TIepeMeIeHne)

U (pusnyueckuit (Cuaa) CMBICIIBI BEKTOPOB.

3HaTh ompenegeHuss CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHUSI BEKTOPA Ha YHCIIO, HCCJIeI0BATH
T€OMETPUUYECKUNA U PUINUYECKUIM CMBICIIBI ATUX OTEpaIlHii.
PemiaTb reomMeTpuyecKue 3aa4u ¢ UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab30BaTh CKaJIsIpHOE MPOU3BEACHNUE BEKTOPOB,
BBIBOJMTH €0 OCHOBHBIE CBOMCTBA.

BbI4ucaSTh CyMMY, Pa3HOCTh U CKAJIIPHOE MTPOU3BEACHUE
BEKTOPOB B KOOpP/IMHATAX.

IIpuMeHATH CKAISIPHOE MPOU3BEIAEHUE JJIs1 HAXOXKICHUS
JUTMH U yTJIOB
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IIPUMEHEHUE
JUISL HAXOKICHHUS
JUIVH U YTJIOB.
Pemenue 3amay

C ITIOMOILBIO BEKTOPOB.
[IprMeHeHne BEKTOpOB
JUISL PEIICHUS 3a/1a4
bu3ukn

JlekapTOBBI KOOPANUHATHI
Ha IIOCKOCTH

JlexapToBBI
KOOPJMHATBI TOUYEK
Ha TJIOCKOCTH.
YpaBHEHHUE TPAMON.
YpaBHeHHe
OKPYXHOCTH.
Koopavnatsel Touek
NepeceveHus
OKpPYXHOCTHU

U MIPSIMOM.

Meron koopauHaT
MIPU peLICHUU
re€OMETPUYECKHUX
3a/1a4, IPAKTUYECKUX
3a1a4

OcBauBaTh NOHATHE IIPSIMOYTOJIBHONW CUCTEMBI
KOOpJUHAT, I€KapTOBBIX KOOPJAHHAT TOYKH.

BbIBOAUTHL ypaBHEHUE IPSIMOM U OKPYKHOCTH.
BoiessiTh NOJIHBIA KBaAPAT sl HAXOKIACHUS LIEHTpa

Y paanyca OKPYKHOCTH IO €€ YPABHEHUIO.

PemaTh 3a1a4u Ha HAXO0KJIEHUE TOUYEK

IepeceyeHus NMpsMbIX U OKPYKHOCTEH C IIOMOILBIO METOAA
KOOpPJHHAT.

Hcnoab3oBath CBOMCTBA yriIoBOro Ko3@puiurenta npsaMon
IIPU PELICHUH 3a]1a4, JJIsl ONPEAETIEHUS PACIIONIOKEHHUS
IPSMOM.

IIpuMeHATH KOOPIMHATHI IPU PELLIEHUN

r€OMETPUYECKHUX U NMPAKTUYECKUX 3a7aY,

JUISl TOCTPOEHUS MaTEMAaTHUECKUX MOJIEIIEH

peabHBIX 3a7a4 («METOJi KOOPAUHATY).

IHonb30BaThbest 1715 TIOCTPOCHUS U UCCIIETOBAHUM
1TU(POBBIMU PECYPCAMH.

3HAKOMMTBCH € HCTOPHEN Pa3BUTHS TEOMETPUN
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[IpaBrIbHBIE
MHOTOYTOJIbHUKH.
JImMHa OKPY>KHOCTH

1 IUIOIIAb KpyTa.
Brruncienue mioiagei

[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucno (1. Jnuna
OKPYXHOCTH, TyTH
OKPYKHOCTH.
Panuannas mepa
yria.

[Lnomaas kpyra,
CEKTOpa, CErMEHTa

®opMyJIMPOBATH ONPEICICHUE ITPAaBUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAMTh MX 3JIEMEHTHI.
IHosb30BaTHCSI TOHATHEM JIIMHBI OKPY>KHOCTH, BBEIEHHBIM
C MIOMOIIIBIO NPABUIIBHBIX MHOTOYT'OJIbHUKOB, ONPeNe/IsiTh
YHUCJIO L], JUTMHY AYyTY U paflaHHYIO MEPY yIJa.
IIpoBoauTh MEepexoa OT pajiaHHONW MepbI yIiia

K IPpaJlyCHOM U Ha0OOPOT.

OnpeneassTh IIOMIAIb KpyTa.

BoiBoauTh GopMyJibl (B rpayCHON U paguaHHONW Mepe)
JUTSL ITTAH YT, TJIOIAJEH CEKTOPOB U CErMEHTOB.
Boruncasars mwiomany Guryp, BKIIOUAIOIUX 3J€MEHTHI
OKPY>KHOCTHU (Kpyra).

Haxoaurs moniany B 3aj1a4ax peaibHON KU3HU

JIBYM>KEHUS TNTIOCKOCTH

[lonsTue 0 ABMKECHUU
IUIOCKOCTH.
[TapayutenbHbIN
MIEPEHOC, TOBOPOT
IIpumenenue

NP PEUICHUU 33724

Pa30uparts npuMepsbl, WLTFOCTPUPYIOIINE HOHITHUS
JBUKECHUS.

DopMyJIUPOBATH ONPEACIIEHUS NTapAIIIEIBHOIO IEPEHOCA,
IIOBOPOTA U OCEBOW CUMMETPHHU.

BbIBOAMTB UX CBOMCTBA, HAXOAMTDb HEMOJIBMKHBIC
TOYKH.

HaxoauThs HEHTPHI M OCU CHMMETPHUUN TPOCTEUILINX
duryp.

IIpuMeHATH apayIeIbHbIN IEPEHOC U CUMMETPHUIO
IIPH peIICHUN TEOMETPUYECKUX 3a1a4 (pa3ouparhb
PUMEPBHI).

Hcnoab30BaTh 17151 TOCTPOCHUS U UCCIIEOBAHUI
U pOBBIE PECYPCHI
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[ToBTOpeHue, 0600IICHHE,
cHCTEeMaTH3aIs 3HaHUH

IToBTOpEHME
OCHOBHBIX IMOHSTHI

1 METOJ0B KypCOB
7-9 xiaccos,
000011eHNE

Y CHCTEMaTU3alus
3Hanuu. [Ipocrenmme
Ir€OMETPUYECKUE
burypsl u ux
cBoricTBa. MIzmepeHue
r€OMETPUYECKUX
BEJINYHH.
TpeyroinbHUKH.
[TapayutenbHbie

Y NIEPIICHINKYJIIPHBIE
IIPSIMBIE.

OKpy HOCTB U KpYT.
['eomeTpuueckue
MMOCTPOCHHUS. Y TJIIbI

B OKPYKHOCTH.
Brincanneie

Y OIIMCAHHbBIE
OKPY’KHOCTH
MHOTI'OYT'OJIbHUKOB.
IIpsamas

Y OKPYKHOCTb.

OnepupoBath NOHATUSAMU: (UTypa, TOUKA, IpsIMAasi, yrod,
MHOT'OYTOJIbHUK, paBHOOEAPEHHBIA U PABHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIbHBIA TPEYTOJIBHUK, MEIMAHA,
OMcceKkTpHca U BBICOTA TPEYTOJIbHUKA, TAPAJIIEIOrPaMM,
pPOMO, PSMOYTOJIBHUK, KBAAPaT, TPANELHs; OKPYKHOCTb,
KacaTellbHas; paBeHCTBO U nojo0ue Gpuryp,
TPEYTOJIbHUKOB; apaJUIEIbHOCTh U NEPIEHANKYISIPHOCTD
IPSAMBIX, YTOJI MEKAY IIPAMBIMU, CAMMETPHUS OTHOCUTEIIBHO
TOYKH U NPSIMOU; JJINHA, PACCTOSIHAE, BEIMYMHA YIJIA,
IJIOIIA (b, [IEPUMETP.

Hcnoab3oBath (popMyJIbl: IEpUMETPa U IUIOLIATN
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOLIAIU KpyTa,
o0beMa MPSIMOYTOJILHOTO MapaJlIeJICIUIIEAA.
OnepupoBaTh NOHATHAMU: NIPSIMOYTOJIbHAS CHCTEMA
KOOPJAMHAT, BEKTOP; MCIOJIb30BATH 3TH NOHATHSA

JUIsl IPEACTABIICHUs JAHHBIX U PELIEHU 3a7a4, B TOM YHCIIE
U3 APYTUX y4eOHBIX IPEIMETOB.

Pemiath 3a1a41 Ha TOBTOPEHUE OCHOBHBIX MTOHATHUN,
WJUTFOCTPALIAIO CBA3EH MEXKY PA3JIMYHBIMU YaCTAMU Kypca.
BeiOupaTrb MeToa U1 peLIEHUS 3a/1a4u.

Pematpb 321241 U3 MOBCETHEBHOW )KU3HU
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YeThlpexXyTrOJbHUKHY.
Bricannsbie

Y OIMCAHHbBIE
YETHIPEXYTOJIbHUKHU.
Teopema Iludaropa
Y Hayaja
TPUTOHOMETPHHU.
Pemienne o0mumx
TPEYTrOJIbHUKOB.
[IpaBuiibHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
MIJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
[Tmomans.
Brruncnenue
romanen. [lmomanu
Mo00HBIX (UTyp.
JlexapToBbI
KOOPJMHATHI

Ha MJIOCKOCTH.
Bekropsl

Ha MJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68
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OEJNEPAJIBHASA PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTbBb U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIITMCKA

B coBpemMenHOM 1tMpOBOM MHPE BEPOSATHOCTh M CTATUCTHUKA MPHOOPETAIOT BCE
OOJIBITYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS MPAKTUICCKUX MPUTIOKCHUN, TaK U UX POJIH
B 00pa3oBaHMM, HEOOXOAMMOM KaxXJIOMy 4esoBeKy. Bospacraer uucio mpodeccuii,
Opy OBJAJACHUM KOTOPHIMH TpeOyeTcss xopoiuas 0a3oBas MOATOTOBKA B 00JacTH
BEPOSITHOCTH M CTATHCTHKH, TaKasi TOJTOTOBKA BaKHA JIJISI MMPOIOJDKEHUS 00pa30BaHUS
U JUIA YCHEIHON TPpOo(eCcCHOHaNBbHON Kapbephl.

Kasx1ip1i1 yenoBek MOCTOSIHHO MPUHUMAET PEIICHHUS] Ha OCHOBE UMEIOIIUXCS Y HETO
JMaHHBIX. A 11 OOOCHOBAaHHOTO TMPHUHATHUA PEIICHUS B YCIOBUSX HEIOCTaTKa
Wi W30bITKa WH(POpMaMK HEOOXOJAMMO B TOM YHCJIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIILICHHUE.

NmeHHO mo3ToMy OCTpO BCTaja HEOOXOAUMOCTh C(POPMUPOBATH Yy 0O0YUAIOIIUXCS
(GYHKIIMOHANBHYIO TPAaMOTHOCTh, BKIIIOYAIONIYI0O B ce0sl B Ka4eCTBE HEOTHEMIIEMOU
COCTaBIISIIONICH YMEHWE BOCHPUHUMATh U KPUTUUYECKH aHAIM3UPOBATH MH(MOpMAIUIO,
MPEJICTABIICHHYIO B Pa3IMYHBIX (hOopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHUX
pPCATBHBIX TPOIECCOB W 3aBUCHUMOCTEH, IMPOW3BOIAUTH TMPOCTEHIINE BEPOSTHOCTHBIE
pacueThl.

3HAaKOMCTBO B Y4YeOHOM Kypce C OCHOBHBIMH TPUHIIMIIAMHA CcOOpa, aHajau3a
U TIPEACTABJICHUS JaHHBIX M3 PA3IUYHBIX cdep KU3HU OOIIecTBa W TOCyAapcTBa
npuobmiaer oOyvaromuxcsi K  OOLIECTBEHHbIM HMHTepecaMm. F3yueHue OCHOB
KOMOWHATOPUKH pPAa3BUBACT HABBIKM OpTraHMW3aIllMiu Tiepedopa ¥ ToJcYeTa YHCIia
BapUAHTOB, B TOM YHCJIC B NMPUKIAIHBIX 3a7a4ax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3maer maremMaTH4yecKud (QyHIaMeHT 11 (HOPMHPOBAHUS KOMIIETEHITUI
B oOnactu uHpopmaTuku W IUGPOBBIX TexHouorwi. [Ipy W3yueHWH CTaTUCTHKU
U BEPOATHOCTH OOOTAIAIOTCS MPEJCTABICHUSI 00YYAIOIINXCS O COBPEMEHHOW KapTHUHE
MHpa U METOJaxX €ro MCCIeA0BaHus, (hOPMHUPYETCS MOHUMAHWE POJIM CTATHUCTUKHU Kak
WCTOYHMKA COIMAJILHO 3HAUYMMOW WH(OpMAIMM U  3aKIaJBIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTcTBUU ¢ AaHHBIMH IICISIMH B CTPYKTYpE MPOrpaMMbl YIEOHOTO Kypca
«BeposITHOCTh M CTAaTHCTHKA» OCHOBHOTO OOIIET0 00Opa30BaHMsl BBIICICHBI CICTYIOIINE
coJiepkaTellbHO-MeToIndeckue JauHuu: «lIpencraBieHne AaHHBIX W OMHCATENIbHAS
CTaTUCTHKAY», «BeposTHOCTHY, «DNeMEeHTh KOMOWHATOPHKN», «BBeieHHEe B TEOPHIO
rpadoBy.

Conepxxanue nuHuu «lIpencraBieHre JaHHBIX M ONMUCATEIbHAS CTATHCTHKA
CIIY’)KUT OCHOBOM 1Jis1 (hOPMHUPOBAHUSI HABBIKOB pabOThl C MH(pOpMaIuen: OT YTeHUs
U UMHTepIpeTanuyu HHPOPMALMK, MPEACTABICHHON B Ta0auIax, Ha AuarpaMmmax
u rpadukax, a0 cOopa, MNpPENCTaBICHUS M aHajlu3a JAHHBIX C HUCIOJIb30BaHHEM
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CTATUCTUYECKUX XapaKTEPUCTUK CpPEeAHMX U pacceuBaHus. PaloTas ¢ JOaHHBIMH,
oOyvaromiyecss ydaTcsl CYHMTBIBaTh M HWHTEPIPETUPOBATH JIAaHHBIC, BBIJIBHUIaTh,
apryMEHTHPOBaTh U KPUTUKOBATh IPOCTEHMININE TUIIOTE3b], PA3MBILUIATH Haj (PaKTOpaMu,
BBI3bIBAIOIIMMHM HM3MEHYMBOCTh, M OLIEHUBAaTh HUX BIHUSHUE HA paccMaTpUBaEMbIe
BEJIMYMHBI U MTPOLIECCHI.

WHTYyUTHBHOE TPEACTABICHUE O CIy4yallHOW W3MEHYMBOCTH, MCCIIEI0BAaHUE
3aKOHOMEPHOCTEW W TEHJICHIMN CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM I W3y4YCHUS
TEOpPUH BEpOSATHOCTEN. bolblioe 3HaUeHNE UMEIOT MPAKTUYECKUE 3aJaHMs], B YACTHOCTHU
OIIBITHI C KJIACCHYECKUMU BEPOSATHOCTHBIMHU MOJEIISIMHU.

[ToHsiTHE BEPOATHOCTU BBOJUTCS KaK Mepa MPaBIONOA00Ms CIydaiiHOrO COOBITHS.
[Tpu n3yuenun yae6GHOTO Kypca oO0yJaromuecs: 3HaKOMSITCS ¢ MTPOCTEHIIIMMHA METOIaMHU
BBIUMCJICHHUS] BEPOSITHOCTEM B CIy4YallHBIX OSKCIIEPUMEHTaX C PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU HWCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMH, TMO3BOJISIOIIMMHU CTaBUTh
U pemaTh 0oJiee CIOKHBIE 3a1aun. B ydeOHbIi Kypc BXOAST HaYalbHbBIE TPECTaBICHUS
O CITy4alHBIX BEJIMUMHAX U WX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4yeOHOro Kypca OCYHIECTBJISETCS 3HAKOMCTBO OOyYaroUmuxcs
C MHOXXECTBaMU W OCHOBHBIMH ONEpalMsSM{ HaJ MHOXXECTBAMH, PACCMATPUBAIOTCS
npuMepsl TPUMEHEHHUsS 7Sl pelIeHHs 3a7ad, a TakXKe HCIOJb30BaHUS B JIPYTHX
MaTEeMaTHYECKUX KypcaxX U y4eOHbIX MpeIMeTax.

B 7-9 kmaccax n3yuaercst yueOHbIi Kypc «BeposTHOCTh U CTaTUCTUKA», B KOTOPBIN
BXOmaT pazmensl:  «[IpencraBieHne MaHHBIX W OMHCATENbHAs  CTATUCTHKAY,
«BeposaTHOCTEY, «DJIeMEHTbl KOMOMHATOPUKNY, «BBeeHne B Teoputo rpadoBy.

OO6miee YMCIO dYacoB, PEKOMEHJIOBAHHBIX [UIsI M3Yy4EeHHs] Y4eOHOro Kypca
«BepositHocTh M cTaTrcTuKa», — 102 yaca: B 7 kmacce — 34 uvaca (1 yac B Hemenio),
B 8 kimacce — 34 vaca (1 gac B Hezeno), B 9 kimacce — 34 yaca (1 vac B Hezelio).

COAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenue naHHBIX B BUAE TaONuUI, AUarpaMm, rpadukoB. 3aroHEHUE
Ta0NHIl, YTEHUE U TIOCTPOCHUE AMArpaMM (CTOJOMKOBBIX (CTONOYATHIX) M KPYTOBBIX).
Urenue rpaduKoOB peasbHBIX mporeccoB. M3prnedenne uHpoOpManuu W3 Juarpamm
¥ TaOJIHII, UCTIOJIb30BAaHUE U UHTEPIIPETALINS JaHHBIX.

OnucarenbHasi CTaTUCTUKA: CpefaHee apudMeThyeckoe, MeIuaHa, pa3Max,
HanOoJIblIIee U HAaUMEHbIIIee 3HaUeHNUs Ha0opa YKCIIOBBIX NaHHbIX. [Ipumepsl cinydaitHoH
U3MEHYUBOCTH.

CrnyyaliHbIN SKCIIEPUMEHT (OIBIT) U cllydaiiHoe coObITHE. BeposiTHOCTh U YacToTa.
PoJib ManoBepOSATHBIX U MPAKTUYECKHU TOCTOBEPHBIX COOBITHUI B MIPUPOJIE U B OOIIIECTBE.
Mosera u urpajibHasi KOCTb B TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmna, pedpo. Crenensb BepuinHbl. Yncino pebep U cymMapHasi CTENeHb
BepumH. [Ipencrasnenne o cBa3zHoctu rpada. Lenu u uuknsl. [lytu B rpadax. O6xon
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rpada (sinepoB nyTh). [IpencraBienue o0 opueHTHpoBaHHOM rpade. Pemenue 3agau
C TIOMOIIIBIO TPadoB.

8 KJIACC

[TpencraBneHue naHHBIX B BUJE TaOIUIL, AMArpamMmm, rpadukos.

MHO0K€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOKeCTBO. Onepanuu HaJl MHOKECTBAMM:
o0beMHEHUE, NepecedeHue, aononHeHue. CBOMCTBA omepauui HaJ MHOKECTBaMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPENCIUTENBHOE, BKIOUEeHUS. Vcronp30Banue
rpauyeckoro TMpEeACTaBICHUS MHOXECTB JUIS ONUCAHHUS pEealbHBIX MPOLECCOB
Y SBJICHUM, IIPU PELLICHNUN 3a/1a4.

N3mepeHne paccemBaHHs JaHHBIX. Jlucriepcuss W CTaHIAPTHOE OTKIOHEHHE
YHUCIIOBBIX HA0OpOB. /lnarpamMma paccemBaHusl.

DneMeHTapHble COOBITUS CitydailHoro omneita. Ciydaiinble coObITHs. BeposTHOoCTH
coObITHIl. ONbITEI ¢ PaBHOBO3MOXHBIMH 3JIEMEHTAapHBIMU COOBITUSMU. CiydyailHbIN
BbIOOP. CBsI3b MEXAYy MaJOBEPOATHBIMU M MPAKTUYECKU JTOCTOBEPHBIMU COOBITHSIMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBAa JE€PEBBEB: €IUHCTBEHHOCTHb ITyTH, CYLIECTBOBAHWE BHUCSYEU
BEPIIMHBI, CBA3b MEXKIY YWCIOM BEPIIMH U 4HuciIoM pedep. [IpaBuno yMHOXEHHS.
Pemienue 3a1a4 ¢ momoibio rpados.

[IpotuBononoxueie coObiTHs. Jnarpamma Ditnepa. O0beIMHEHNE U TIEpECEUEHUE
coObiTnii. HecoBmecTHble coObiTusi. DopMmyia CIOXKEHUS BEpPOSTHOCTEH. Y cCIOBHas
BeposiTHOCTh. [IpaBuno ymHoxeHusi. HeszaBucumbie coObiTus. IlpencraBneHue
DKCIIEpUMEHTAa B BHJE JepeBa. PelleHne 3amady Ha HaX0XKJICHHE BEPOSTHOCTEU
C TIOMOIIBIO JIEPEBA CIIYYaWHOTO SKCIIEPUMEHTA, IUarpamMm Juiiepa.

9 KJIACC

[IpencraBnenue NaHHBIX B BHUJE TaOJMll, AuUarpamm, rpadukoB, UHTEPIIPETAIUS
JTaHHBIX. UTeHHE U MOCTpOEHUE Ta0JIHUII, TUarpaMm, rpaikoB MO peaTbHbIM JTaHHBIM.

[lepecranoBku u dakropuasn. CoueTaHus M YHUCIO COYETaHUM. TpeyroibHUK
[Tackans. Pemenue 3a1a4 ¢ HCTIOIB30BaHUEM KOMOWHATOPUKH.

['eomerpuyeckas BepoATHOCTh. Cily4ailHbIE BBIOOp TOYKH U3  (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

UcnbiTanne. Yenex m Heynaya. Cepust ucnblTaHuid A0 nepsoro ycnexa. Cepus
ucnbeITanuil bepaymiu. BepositTHocT cOOBITUI B cepuU UCTIBITAaHUN bepHyu.

CinyvaiiHas BeJIMYMHA U pacnpeiesieHue BeposTHOCTEW. MaremaTtuueckoe
OXuJaHue u aucnepcus. I[IpuMepsl MaTeMaTUUeCKOro 0XUIAHUS KaK TEOPETUYECKOTO
CPEIHETO 3HAYCHUS BEJIWYMHBI. MaTeMaTHYeCKOEe OKUIAHUE U JUCTIIEPCUS CIyYaNHOU
BEJIMYUHBI «YUCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyium».

[TonsiTue o 3akoHe OonpluX Yyrcen. M3mepenue BeposITHOCTEN ¢ MOMOIIBIO YaCTOT.
Pounb 1 3HaueHUe 3aKOHA OOJIBIIMX YKCEN B IPUPOJIE U OOIIECTBE.
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ITPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHwus B 7 KJjacce.

Yurate wuHpOpMaLMIO, NPEICTABICHHYIO B TaliMlax, Ha Jguarpammax,
NPEJICTaBIISTh JaHHBIE B BUJIE TAOJHII, CTPOUTH TUArPaMMBbI (CTOIOMKOBBIE (CTOIOUATHIC)
Y KPYT'OBbIE) [I0 MaCCUBAaM 3HAUYEHUH.

OnucelBaTh ¥ MHTEPIPETUPOBATH PEAIBHBIE YHUCIOBBIE JaHHBIE, IIPEICTABICHHBIC
B TaONMIIax, Ha JUarpammax, rpaukax.

Hcnonb30BaTh 17151 OMKMCAHUS JAHHBIX CTATUCTUYECKHE XAPAKTEPUCTUKU: CPEIHEE
apupmMeTnuecKoe, MeinaHa, HauOoJIblIee 1 HaMMEHbBIIIEe 3HAYCHUs, pa3Max.

NwmeTts npencTaBieHue O CayyailHOW M3MEHYUBOCTH Ha PUMEPAX LIEH, (PU3UUIECKUX
BEJIMYUH, AHTPOIIOMETPUYECKUX AAHHBIX, UMETh IIPEACTABICHUE O CTATHUCTUYECKOMN
YCTOMYUBOCTH.

[IpenMeTHBIC peE3yNbTaTHl OCBOCHHUS MPOTPaMMBI Y4eOHOTO Kypca K KOHILY
oOyueHms B 8 KJjacce.

N3Bnekath U mpeoOpa3oBbIBaTh HH(POPMAIHIO, TIPEJACTABICHHYIO B BHUJIE TaOJIHII,
ayiarpamMm, rpauKoB, IPEJICTABIISAThH JaHHBIC B BUJIC TaOJUII, JUarpamMM, IpauKoB.

OnuceIBaTh JIaHHBIE C TOMOIIBIO CTATUCTUYECKUX TTOKA3aTeJIeH: CPeIHUX 3HAUCHU I
U Mep pacceuBaHus (pa3Max, TUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHUE).

HaxoauTh 9acTOTBl YHCIOBBIX 3HAYEHWM M YacCTOTHl COOBITHH, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPECHHUIN 1 HaOII0ICHHM.

HaxomuTe BepOSITHOCTH CIydyalWHBIX COOBITUH B ONBITaX, 3HAs BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX C PABHOBO3MOXXHBIMHU JIEMCHTAPHBIMH
COOBITHSIMH.

Ucnonw3oBaTh rpaduueckue MOJEIU: JEpPEBO CIYy4allHOTO JKCIEPUMEHTA,
JrarpaMMbl Ditiepa, YuciaoBas npsiMasi.

OnepupoBaTh MOHSATUSIMH: MHOKECTBO, IOJMHOKECTBO, BBIMOJIHATH OIEpaIuu
HaJl MHOXXECTBaMU: 00beMHEHNE, TIepeceueHune, J0MOTHEHNE, TePEUUCISITh AJIEMEHThI
MHOKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Ucnonw3oBaTh Trpadguyeckoe MPEACTaBICHUE MHOXKECTB U CBSI3eU MEXAy HUMHU
JUIS. OMMCAaHUSl MPOLIECCOB W SIBJIEHWK, B TOM YHUCJE MPU PELICHUM 3a4ad U3 JIPYTUx
y4eOHBIX TTPEAMETOB U KYPCOB.

[IpeameTHBIC pe3yJabTaThl OCBOCHHUS MPOTPaMMBI Y4eOHOTO Kypca K KOHITY
oOydenus B 9 kJacce.

W3Bnekats u mpeoOpa3oBbIBaTh WH(GOPMAIMIO, MPEACTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BHJE TaOmuL, Auarpamm, rpadukoB, MPEJICTaBISATh JaHHBIE B BHUJE
TabNIUI, AUarpaMm, rpauKoB.
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Pemare  3amaun  OpraHM3oBaHHBIM  Iepe0OpPOM  BapHaHTOB, a  TaKXke
C UCIOJIb30BAHUEM KOMOWHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh onucaTebHbIE XapaKTEPUCTUKU I MACCUBOB UMCIIOBBIX JIAHHBIX,
B TOM YHCJIE CPEIHHE 3HAaUCHUsI M1 MEPhl paCCEUBAHUS.

HaxoauTe 9acToThl 3HAYEHUW M YACTOThI COOBITHSA, B TOM YHCIIE IMOJIb3YACH
pe3yJbTaTaMy MPOBEJACHHBIX U3MEPEHUN 1 HAOJII0ICHU.

HaxoauTs BepOsITHOCTH CIIy4alHBIX COOBITHIM B M3YYEHHBIX OIBITAaX, B TOM YHUCIIE
B OIBITaX C PAaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU COOBITUSIMH, B CEPHSIX HCITBITAHUI
JI0 TIEPBOTO yCIieXa, B CEpUAX UCIbITaHUN bepHysn.

Nwmetsb npencraBiaeHre o CIydyalHOW BEJIMYMHE U O pacTpe/ieSICHUH BEPOSITHOCTEH.

Nmeth mipencraBiieHHE O 3aKOHE OOJIBIIMX YHCET KAk O IMPOSBICHUU
3aKOHOMEPHOCTH B CIy4YallHOM W3MEHYMBOCTA M O POJIA 3aKOHA OOJIBIIMX YHCEN
B IIPUPOJE U OOIIECTBE.

95



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmMenoBanue pasgena |KoaumdecTso OcHOBHOE cozepKaHne OCHOBHBIE BUJIbI I€ATENBHOCTH 00YYarOIIMUXCS
(Temsl) Kypca 4acoB
[IpencraBieHne JaHHBIX 7 IIpencraBiieHne JaHHBIX OcBauBaTh ClIOCO0ObI IIPEICTABIICHUS

B Tabmuuax. [Ipaktuueckue
BBIUMCJICHUS 110 TAOJIMYHBIM
naHHbIM. M3BNeueHune

U UHTEpIpeTarys
TaOMUYHBIX TAHHBIX.
[Ipaktryeckas padbora
«Ta0muum.

I'padpuueckoe
IPEICTAaBICHUE TAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamMm. Urenue u
OCTPOEHUE AHATrPaMM.
[Tpumepsl femorpapuyeckux
JUarpaMm.

[Ipaktuueckas pabora
«JlnarpammbI»

CTATUCTUYECKUX JTAHHBIX U YUCJIOBBIX MAaCCUBOB

C MOMOIIBIO TAOJIUI] U AUATPAMM C UCHOIb30BAaHUEM
aKTyaJIbHBIX M Ba)KHBIX JIAHHBIX (1eMorpapudeckue
JAHHBIE, IPOU3BOACTBO ITPOMBILUICHHON

Y CEJIbCKOXO3SIMCTBEHHOM MTPOAYKIIUH,
OOLIECTBEHHBIE U MPUPOIHBIC SBICHHUS).

N3yuyaTs MeTOABI pabOTHI C TAOJIUYHBIMU

U rpapuecCKMMU IPEICTaBIEHUSIMU JaHHBIX

C TIOMOLIBIO LIU(PPOBBIX PECYPCOB B X0OJI€
IPaKTUYECKUX padoT

OnucarenpHas CTAaTUCTUKA

Yucnossie Habopwl. CpenHee
apuMeTHIECKOoe.

OcBauBaTh NOHATHS. YHUCIIOBON HAOOp, Mepa
LHEHTPATLHON TEeHAECHLIMH (Mepa IIEHTpa), B TOM YHUCJIE

96



MeleaHa YHUCJIO0BOI'O Ha60pa.

VY CcTONUMBOCTS MEJUAHBI.
[IpakTrueckas padoTa
«Cpennue 3HaUCHUS».
Hawnbonplliee 1 HauMeHbIIIee

3Ha4YCHMA YHCIIOBOI'O Ha60pa.

Pasmax

cpeaHee apupMETHIECKOe, MEIMaHa.

OnuchIBaTh CTATUCTHYECKHUE JaHHBIEC C TTIOMOIIBIO
cpenHero apuMeTHIECKOro U METUAHBI.

PemiaTn 3agaumn.

H3y4yath cBOMCTBA CPEHUX, B TOM YUCIIE

C MOMOIIBIO HU(POBBIX PECYPCOB, B XOJ€E
IPaKTUYECKUX padoT.

OcBauBaThb NOHATHSA. HAaHOOJIbIIICE U HAUMEHBIIICE
3HAYEHUS YUCIIOBOTO MacCHBa, pa3Max.

PemaTs 3aga4u Ha BEIOOp crioco0a OMUCaHUs
JAaHHBIX B COOTBETCTBUH C MPUPOAON JAHHBIX

U 1IeJISIMU UCCIIEIOBAHUS

CityyaliHasi U3MEHUYUBOCTD

CiyyaiiHasi U3MEHUYUBOCTD
(mpumepsi). YactoTa
3HAYEHHUU B MacCCUBE
JNaHHbIX. [ pynmupoBka.
I'mcrorpammel.
[Ipaktrueckas padbora
«CryyaliHasi U3MEHUYUBOCTHY

OcBanBaTh NOHATHSA . YACTOTA 3HAUCHUI B MaCCHUBE
JTAHHBIX, TPYIIIMPOBKA JAHHBIX, THCTOTPaMMa.
CTtpouTh 1 aHAJIU3MPOBATH T'MCTOTPAMMBI,
MoAOMPATH MOAXOISIINHN Iar TPYNIUPOBKH.
OcBauBath rpadpuyeckue npeAcTaBiICHUs Pa3HbIX
BUJIOB CIIY4YaliHOM U3MEHYHUBOCTH, B TOM YHCJIE

C TIOMOIIIbIO IUPPOBBIX PECYPCOB, B XOJI€
IPaKTUYECKON padOThI

Beenenue B Teoputo rpados

I'pad, BeprmunHa, pedpo.
[IpencraBnenue 3agauu

¢ momonikio rpada. CreneHb
(BaJIEHTHOCTH) BEPIIUHBI.
UYucno pedep u cymMmapHas

OcBauBaTthb noHsTUsL: rpad, Bepmuna rpada, pedpo
rpada, cTeneHb (BAJICHTHOCTh BEPIIUHBI), LIETTh

U ITUKJT.

OcBauBaTh NOHATHSL: TYTh B rpade, SHUIEPOB MyTh,
o0xon rpada, OpueHTHPOBAHHBIN Tpad.
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cTeneHb BepimH. Llenpb

u k. [1yTs B rpade.
[IpencraBieHne o CBI3HOCTH
rpada. O6xox rpada
(9HJIEPOB MYTh).
[IpencraBnenne

00 OpUEHTHPOBAHHBIX

rpadax

PemaTh 321244 Ha MOMCK CYMMBI CTETICHEW BEPIINH
rpada, Ha TOMCK 00Xoja rpada, Ha TOUCK IMyTen

B OPUEHTUPOBAHHBIX Irpadax.

OcBauBaTh c10CO0bI NIPEICTABICHUS 337a4 U3 Kypca
anredpbl, TEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTUX
IPEIMETOB C TOMOIIBIO rpadoB (KapThl, CXEMBI,
ANEKTpUYECKHUE 1eTH, (HYHKIIMOHATIHLHBIC
COOTBETCTBHUSA) Ha PUMEPAX

BeposATHOCT U 4yacToTa
CIIy4aiiHOTO COOBITHS

City4aifHbIN OIBIT

U CITy4ailHOE COOBITHE.
BeposatHocTh 1 yactora
coObITHs. Poib
MaJIOBEPOSATHBIX

U IPAKTUYECKU JOCTOBEPHBIX
COOBITHI B IPUPOJIE

U B obmiectBe. MoHera

U UrpajgbHas KOCTh B TEOpUU
BEPOSITHOCTEM.
[Ipaktrueckas padbora
«YacToTa BbIIaZCHUS OpJIay

OcBanBaTh NOHATHSA. CITyYaAWHBIA OIBIT

U ClIydaiiHOe COOBITHE, MAJIOBEPOATHOE

U IPAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUNMOCTH MaJIOBEPOATHBIX COOBITUI

B IIPUPOJE U OOIIECTBE HA BAXKHBIX MPUMEPaxX
(aBapuu, HECUACTHBIE CITy4Yau, 3aIIUTa IEPCOHATIBHON
uH(popmaIuu, nepeaava JTaHHbIX).

M3yuaTs poib KJIIACCHYECKUX BEPOSITHOCTHBIX
Mojienel (MOHETa, UrpalibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Ha0aronaTe 1 H3y4aThb 4acTOTY COOBITHII B TPOCTHIX
AKCIIEPUMEHTAaX, B TOM YKCIIE C MOMOUIBIO0 HU(POBBIX
PECYpPCOB, B XO/I€ MTPaKTUUECKON pabOThI

O0o011IeHNE,
cUCTeEMaTH3alug 3HAHNUHN

[IpencraBnenne naHHBIX.
OnucarenpHas CTaTUCTHKA.
BepositTHOCTE citydaitHOTO
COOBITHS

IToBTOPATH U3YYEHHOE U BBICTPAMBATh CUCTEMY
3HAHHUMH.

Pemiarb 3a1aum Ha NPEICTABICHUE U OMTUCAHUE
JAHHBIX C IIOMOUIBI0 U3YYECHHBIX XapaKTEPUCTHUK.
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OO0cy:x1aTh NpUMePbI CITyYaiHbIX COOBITUH,
MaJIOBEPOSITHBIX M MPAKTUYECKU JJOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIU B IPUPOJAC U KU3ZHU
YyeJioBeKa

OBLIEE KOJIMYECTBO
HACOB 110 ITPOI PAMME

34

99



8 KJIACC

7 Kiacca

OrnucarenbHasi CTaTUCTHKA.
CiyyaiiHasi U3MEHYUBOCTb.

CpenHue 4ncioBoro Hadopa.

Crnyyaiinbie coOOBITHSL.
BeposaTtHOCTH 1 4aCTOTHI.
Knaccuueckne monenu
TEOPUH BEPOSATHOCTEH:
MOHETA U UrpajibHasi KOCTh

HaumenoBanue pasgena |KomuuecTtBo OcHOBHOE cojiep>KaHue OcHOBHBIE BUJIBI JEATETLHOCTH 00YYaIOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBienre TaHHbBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY

3HaHUM.

PemaTs 3a1a4u Ha IpeACTaBICHUE U ONKUCAHUE
JAHHBIX C TOMOIIBIO H3YYEHHBIX XapaKTEPUCTHK.
PemaTs 3a1a4u Ha peACTaBICHUE IPYNIUPOBAHHBIX
JAHHBIX U ONMCAHUE CIIy4alHON M3MEHYMBOCTH.
PemaTs 3a7a4u Ha onpeeeHue YacTOThI
CIIy4ailHbIX COOBITHI, 00CYK/IEHUE TPUMEPOB
CIIy4ailHbIX COOBITHI1, MaJIOBEPOSTHBIX

U TIPAKTUYECKU JJOCTOBEPHBIX CIIYYAHBIX COOBITHIHA,
UX POJI B IIPUPOJE U )KU3HU YEJIOBEKA

Onepaiuu

OnucarenbHasi CTaTUCTHKA. 4 Otknonenus. ucnepcus OcBanBaTh NOHATHSA: JUCIEPCHUS U CTAaHIAPTHOE
PaccenBaHue TaHHBIX YHCJIOBOTO HAabopa. OTKJIOHEHUE, UCIIOJIb30BATh 3TU XapaKTEPUCTUKH
CranmapTHOE OTKIIOHEHUE JUIsl OTMCAHUSI paCCENBAHUS TAHHBIX.
YHMCJIOBOI0 HAabopa. BoiaBuraTs runore3bl 00 OTCYTCTBUU WJTU HATMYUU
JluarpamMMBbl paccerBaHUs CBSI3U I10 AMarpaMmaM pacCerBaHUs.
CTpouth auarpamMMbl pacCEMBaHUSI TT0 UMEIOIIUMCS
JTAHHBIM, B TOM YHCJIE C TIOMOIILI0 KOMITBIOTEPA
MHoxecTBa 4 MHOXecTBO, TOAMHOKECTBO. | OcBaMBATh MOHITHA. MHOXECTBO, SJIEMEHT

MHOXXECTBA, IOAMHOXXCCTBO.
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HaJl MHO>KECTBaMHU:
00beIMHEHNE, TIEPECEUEHUE,
JOTIOJTHEHHE.
CaolicTBa onepanuii
HaJl MHO>KECTBaMHU:
IEPEMECTUTEIILHOE,
COUYETaTEIbHOE,
pacnpenenuTenbHoe,
BKJIFOUCHHSI.
I'papuueckoe
MIPE/ICTABICHHE
MHOKECTB

BbINOJHATH Onepanvu HaJl MHOKECTBAMH
00beIMHEHUE, TIEpeceYCHUE, JOTOTHEHUE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
COYETaTeNIbHOE, PACIIPEICIUTENBHOE, BKIIFOUEHHUS.
Hcnoab3oBaTh rpaguyeckoe npecTaBicHue
MHO’KECTB IPU ONMMMCAHUM PEATBLHBIX ITPOIECCOB

U SIBJICHUM, IPU PELICHUH 3a7a4 U3 JIPYTrUX YU4eOHBIX
MIPEIMETOB U KYpCOB

BeposTHOCTB CiydaitHOTO
COOBITHUS

DneMeHTapHbIe COOBITHS.
Cnyyaiinbie cOOBITHSI.
bnaronpustcTByromue
3JIEMEHTapHBIE COOBITHS.
BepositHOoCcTH COOBITHIA.
OMnBITB ¢ PAaBHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMH.
CiyyaitHblii BEIOOD.
[Tpaktuyeckas pabota
«OrBITHI

C PaBHOBO3MOKHBIMH
AJIeMEHTapHBIMU
COOBITUSIMUY

OcBauBaTh NMOHATHS: DJIEMEHTAPHOE COOBITHE,
CllydaiiHOE€ COOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIUX JIEMEHTAPHBIX COOBITU,
PABHOBO3MOXHBIE AJIEMEHTapPHBIE COOBITHSI.
PemaTs 3a1aumn Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITHIA 11O BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIyYalHOTO OIIBITA.

Pemats 3a1aun Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITH B OIBITAX C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH, B TOM UUCIIC

C IOMOIIBI0 KOMITBIOTEPA.

IIpoBoAUTH U N3y4YaTh ONBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU
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(C HCTIOIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
OPYTUX MOJIENIEN) B X0J€ IPAKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

JepeBo. CBolicTBa AepeBa:
€IMHCTBEHHOCTD ITyTH,
CYIIIECTBOBAHHE BHCSUCH
BEPIIIUHBI, CBSA3b MEKITY
YHCIIOM BEPIIIHH M YHACIIOM
pebep. [IpaBuino ymMmHOKEeHUS

OcBauBaTh NOHATHSL: IePEBO Kak rpad 6e3 IuKIa,
BUCSYas BEepIINHA (JINCT), BETBH JIePEBa, My Th

B JICpEBE, TUAMETP JepeBa.

HM3yuaTs CBOMCTBA JEpPEBA: CYIIECTBOBAHUE BUCIYECH
BEPIIMHBI, CAIMHCTBEHHOCTD ITyTH MEXKIY IBYMS
BEPIIMHAMHU, CBS3b MEX]Y UACIIOM BEPILUH U YUCIOM
peoep.

PemaTh 321244 Ha TOUCK U TIEPEUUCITICHUE TyTEH

B JIEpEBE, ONPE/ICICHNE YHCIa BEPIINH WU pedep

B JiepeBe, 00X0 OMHAPHOTO JepeBa, B TOM YHCIIe

C IPUMCHEHUEM TIPaBUIIa YMHOKCHUS

CrydaitHbie cOOBITHS

[IpoTHBOIONIOKHOE COOBITHE.
Huarpamma Ditnepa.
OObenMHEeHNE U TIepeceueHne
coObITHil. HecoBmecTHbIE
coObITHs. PopmyIia
CJI0’KEHUSI BEPOSTHOCTEM.
IIpaBuino yMHOXKEHUS
BEPOATHOCTEH.

YciioBHas BEPOSITHOCTb.
HezaBucumbie coObITHS.
IIpencraBnenue

OcBanBaTh NOHATHS. B3aUMHO MPOTHUBOIOJI0KHBIC
COOBITHSI, OTIEpalIUK HaJ COOBITUSIMH, OOBETUHCHHE
U TiepeceueHne coObITHH, Aruarpamma Jiiniepa
(Oiinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIE
COOBITHUSI.

HN3yyath TeopeMbl O BEpOSITHOCTH OOBbEAUHEHUS
IBYX COOBITHI (POPMYJIBI CIIOKEHUSI BEPOSTHOCTEM ).
Pemarth 3a1a4u, B TOM 4KCJI€ TEKCTOBBIC 3a/1a4U
Ha ONpEICIICHUE BEPOSITHOCTEN 00bEIMHEHUS U
nepecedeHus: COOBITUIM C TOMOIIBIO YUCTIOBOM
psIMOM, uarpamMm Disepa, GopMyIbl CI0KEHUS
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CIIy9aifHOTO SKCIIEPUMEHTA
B BUJIC JIepeBa

BEPOSITHOCTEM.

OcBanBaTh NOHATHS PABUIIO YMHOXKEHUS
BEPOSITHOCTEM, YCIIOBHASI BEPOSITHOCTD, HE3aBUCHUMBbIEC
COOBITHS IEPEBO CIIYYaHHOTO OIbITA.

N3yuaTs cBojiicTBa (ONpeaesieHns) He3aBUCUMBbIX
COOBITHH.

PemiaTh 3a1a4m Ha ONpEICIICHUE U UCITOIB30BAHUE
HE3aBUCHUMBIX COOBITHM.

PemaTtpb 321241 Ha IOMCK BEPOATHOCTEM, B TOM
YHUCJI€ YCIOBHBIX, C UCIOJIb30BAaHUEM JIEPEBA
CIIy4ailHOTO OIbITA

O0o011IeHNE,
CUCTEMATHU3AIINS 3HAHUMN

[IpencraBneHnue TaHHBIX.
OnucarenpHas CTaTUCTHKA.
I'padwi. BeposiTHOCTE
CIIy4aliHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKH

IToBTOPATH U3YYEHHOE U BHICTPAMBATH CUCTEMY
3HAHU.

Pemathb 3a1a4u Ha IpeICTaBICHUE U ONUCAHUE
JTAHHBIX C MOMOIIIBI0 U3YUYEHHBIX XapaKTEPUCTHUK.
Pemath 3a1a4u ¢ mpuMeHEHUEM TpadoB.

Pemath 3a1a4u Ha HAXOXKJICHUE BEPOSITHOCTH
CIIy4aiiHOTO COOBITHUS 1O BEPOSTHOCTSIM
3JIEMEHTAPHBIX COOBITHH, B TOM YHUCJIE B OMBITAX

C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH.
Pemats 3a1aun Ha HAXOXXJAECHUE BEPOSITHOCTEN
00bETMHCHUS U MEPECCUCHUs] COOBITHIM, B TOM YHCTIS
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM TpauuecKux
MpeACTaBICHUM U epeBa CIIy4ailHOTO OMBITA.
PemaTth 3a1a4u Ha TIepeUnCICHNE KOMOMHAITUN
(4nclia mepecTaHOBOK, YHCIIA COYETAHUN ),
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Ha HaXOXJICHUC BepO}ITHOCTCﬁ COOBITHI
C IPUMCHCHUCM KOM6I/IH3.T0pI/IKI/I, B TOM 4HCJIC
C UCIIOJIB30BAHHUCM TPCYI'OJIbHUKA [Tackans

OBUIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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9 KJIACC

HaumenoBanue paznena |KommuecTtBo OcHOBHOE cojiep>KaHue OCHOBHBIC BUJIBI ACSITEIIEHOCTH O0yYarOIIAXCS
(TemnI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [Ipencrapiienne JaHHBIX. IMoBTOPATH H3yUYEHHOE U BHICTPAUBATH CHCTEMY

8 Kitacca

OmnucarenpbHasg CTAaTUCTHKA.

Onepanyu Hal COOBITUSIMH.

HezaBucuMocTh COOBITHI

3HAHMUH.

Pematsb 3a1a4um Ha IpEeCTaBICHUE U OMKICAHUE
JTAaHHBIX.

Pemarp 3a1aum Ha HAXOXX/ICHNUE BEPOSTHOCTEH
00bEIMHEHUS U TEPECEUCHUs COOBITUM, B TOM YHUCJTIE
HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM TpauiecKux
MIPEJICTaBICHUM U JIepeBa CIIy4aiiHOTO OIbITA.
PemaTtp 3a1a4um Ha IepeyncIcHUE KOMOMHAITUI
(unciia mepecTaHOBOK, YKCIIa COUCTAHHM ),

Ha HAXO0XJICHHE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCJIE

C UCIIOJIb30BaHUEM TpeyroiabHuka Ilackans

DJIEMEHTbl KOMOMHATOPUKH

IIepecranoBku. @akTopural.

CoueTaHus U YUCIIO
coueTaHui. TpeyrosbHUK
[Tackaisa. IlpakTuyeckas
pabota «Berancienue
BEPOSITHOCTEN

C UCIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE IPABUIIO
YMHOXEHHUSI, YIOPSAAOUYCHHAs Mapa, Tpoika 00bEKTOB,
nepecTaHoBKa, (pakTopual 4yucia, COUeTaHue, Yucio
COYETaHMUM, TPEYTroJbHUK Ilackas.

Pemiath 3a1a4M Ha IEpeYUCIICHUE YIIOPSAOYECHHBIX
rap, TpoeK, IEPEUHUCIICHUE IIEPECTAHOBOK

Y COYETAHUU DJIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOMHATOPHBIX (QYHKLIUN Pemartp 3aga4u Ha NpUMEHEHNE YHCIIa COYETAHUN
AIEKTPOHHBIX TAOJIHID) B anredpe (COKpalleHHOe YMHOXKEHNE, ONHOM
HeroTona).

Pematph, npuMeHsisi KOMOMHATOPUKY, 331241

Ha BBIYHCIICHUE BEPOSITHOCTEHN, B TOM UHUCJIIE C TOMOILBIO
AJIEKTPOHHBIX TaOJMI B X0/1€ IPAKTUYECKON PabOThI

['eomeTpuyeckas 4 I'eomerpuyeckas OcBauBaTh NOHATHE TEOMETPUUYECKON BEPOSTHOCTH.
BEPOSATHOCTD BEpOSTHOCTh. CirydailHbIi Pemiathb 3a1a4M Ha HaX0XKIEHUE BEPOSTHOCTEN
BbIOOp TOUKHU U3 (PUTYpPBI B OMBITaX, NPEJCTABUMBIX KaK BEIOOp TOUEK
Ha IUTOCKOCTH, U3 OTPE3Ka, Y3 MHOTOYTOJIbHUKA, KPYTa, OTPE3Ka WK TyTH
U3 IyTU OKPYKHOCTH OKPYKHOCTH, YACJIOBOT'O IIPOMEKYTKA
VcnbiTanus beprymm 6 HcnbiTanue. Ycnex OcBauBaTh NOHATHSA . UCIIBITAHUE, DIIEMEHTAPHOE
u Heynada. Cepust COOBITHE B HCTIBITAHUU (YCTIEX U HEy/1aua), cepus
UCIIBITAHUN J10 TIEPBOTO WCIIBITAHUM, HACTYILJIEHUE IIEPBOIO ycIexa
ycnexa. Mcnpitanus (Heynaum), cepus ucnbiTanuii bepuyu.
bepnymm. BeposatHoctu PemiaTe 3a1aum Ha HAXO0XKIEHNUE BEPOSITHOCTEN
COOBITHI B CEpUU UCTIBITAHUI | COOBITHII B CEpUM UCIIBITAaHUI 10 MEPBOTrO ycrexa,
bepnymmm. IIpaktnyeckas B TOM YHCJIE C IPUMEHEHUEM (HOPMYJIbl CYyMMBbI
paboTta «VcnbiTanus Ir€OMETPUYECKON IIPOTPECCHUMN.
bepuynmm» Pemars 3a1aun Ha HAX0XKIEHUE BEPOSITHOCTEN

AJIIEMEHTAPHBIX COOBITUH B CEPUH UCTIHITAHUN
bepnyiun, Ha HaX0XKIEHUE BEPOSITHOCTH
OMPENIECIICHHOTO YHCJIAa YCIIEXOB B CEPUH UCTIBITAHUI
bepnymm.

N3yuathb B X0[1e NPAKTHYECKOH padoThI,
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B TOM YHCJIE C TIOMOIIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSTHOCTH B CEPUU UCIIBITAHUI
bepnymm

CrnydaitHasi BeIMUUHA

CnyyaitHasi BenrurHa

U pacrpeielicHue
BEPOSITHOCTEM.
MaremaTu4yeckoe 0OxKUJaHue
Y IACTIEPCUS CIIyYalHOU
BeJM4YUHEL. [IpumMepsl
MaTeMaTUYECKOTO OKUJIaHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYCHUS
BEJINYMHBI.

[TonsiTue o 3aKoHe OOMBIIMX
yucen. M3mepenue
BEPOSTHOCTEMN C TOMOIIIBIO
yacToT. [ [pumeHeHne 3aKoHa
OOJIBIIIUX YUCETT

OcBOUTH NOHATHA: CITyYaiiHas BEJIMYMHA, 3HAUEHUE
CIIy4yallHOM BEJIMYMHBI, pACTIPEICTICHUE
BEPOSATHOCTEMN.

N3y4yath 1 00CyKAaTh IPUMEPHI JUCKPETHBIX

Y HETIPEPBIBHBIX CIYYaHBIX BEJIMYHH (POCT, BEC
YEeJI0BEKa, YUCICHHOCTh HACEIICHUS, IPYTHE
VW3MEHUYMBBIC BEJIMYMHBI, PACCMaTPUBABIINECS

B Kypce€ CTaTUCTHKH ), MOJICJIbHBIX CITy4aHbIX
BEJIMYMH, CBSI3aHHBIX CO CIyYallHBIMU OIBITAMU
(OpocaHne MOHETBI, UTPAIBHON KOCTH, CO CIIy4ailHbIM
BBIOOPOM H T. I1.).

OcBauBaTh NOHATHA. MATEMATUYECKOE OKUIAHNE
CJIIy4aliHOM BEJIMYMHBI KaK TEOPETUUYECKOE CPEIHEE
3HAYEHHE, JUCIIEPCUSI CIIyYalHON BEJIMYMHBI KaK
aHaJIOT TUCIIEPCUH YMCIIOBOrO Habopa.

PemiaTe 3a1aum Ha BBIYMCIICHUE MATEMATUYECKOTO
0KUJAHUS U JUCTIEPCUU TUCKPETHOM CIIyYalHOU
BEJIMYMHBI 10 33JITaHHOMY PacIpeaeICHUI0, B TOM
YUCJIIe 3374, CBSI3aHHBIX CO CTPAXOBAHUEM

U JIOTEPESMH.

3HAKOMHUTBLCH C MATEMATUYECKUM OKUTAHUEM

Y TUCTIIEPCUEN HEKOTOPBIX PACIPEACICHNM, B TOM
YUCJIIEC PACTIPEICIICHUS CIIyYalHOW BEJIMUYUHBI «HYHUCIIO0
YCIIEXOB» B CEPUU UCHIBITAaHUN bepHyiu.
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N3yuyaTh 9acTOTY COOBITHS B TIOBTOPSFOIIUXCS
CIIy4aiHBIX OIbITaX KaK CIy4ailHyIO BEJIHYUHY.
3HAKOMUTBCA C 3aKOHOM OOJbITIX uncen (B popme
bepHyim): mpu 0OJIBIIOM YHCIIE ONBITOB YaCTOTA
cOOBITHS OJU3KA K €r0 BEPOSITHOCTH.

PemaTh 3a1a4u Ha U3MEPEHNE BEPOSITHOCTEH

C IOMOIIBIO YaCTOT.

OO0cy:x1aTh poJib 3aKOHA OOJIBIINX YUCE

B 000CHOBAaHHUU YACTOTHOTO METO/1a U3MEPECHUS
BEPOATHOCTEN.

OO0cyx1aTh 3aKOH OOJIBIITUX YKCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYHUBOCTH B U3MEHUYMBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIINX YUCET B IPUPO/IC
U B )KU3HU YEJIOBEKa

O0600uIeHNE, KOHTPOJIb 10 [IpencraBiieHne JaHHBIX. IHoBTOPATH H3yYEHHOE U BHICTPAUBATH CHCTEMY
OnucarenbHast CTATUCTHKA. 3HAHMM.
BeposTHOCTS cityyaitHOTO PemaTs 3aga4u Ha pECTaBICHUE U ONMCAHKE
COOBITHS. DJIEMEHTBI JTAHHBIX.
koMOuHaTopuku. Ciayyaiinpie | Pemathb 3a1a4m Ha HaXOXACHUE BEPOATHOCTEM
BEJIMYMHBI U paclpeieleHuss | COOBITUM, B TOM YHCIIE B OMbITAX
C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH,
BEPOSITHOCTEN 00BETMHEHUS U MTEPECCUCHUS
COOBITHH, BEIUUCISATH BEPOSITHOCTH B ONBITAX
C CEpPUSMHU CIIy4alHBIX UCIIBITAHUIN
OBUIEE KOJIMYECTBO 34
YACOB I1O [TPOTPAMME
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HNEPEYEHDb (KOJU®PUKATOP) PACHOPEJIEJEHHBIX 1O KJIACCAM
MPOBEPSEMbBIX TPEBOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OFPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3SOBAHMS U DJIEMEHTOB COJIEPKAHUSA

IO MATEMATHKE

B denepanbHbIx M perMoHANIbHBIX MPOIEAypax OLICHKHM KauecTBa 00pa3oBaHUs
UCIIOJIb3YEeTCs MepeueHb (KoAuMUKaTOp) paclpeiesieHHbIX MO KJaccaM MPOBEPSIEMbBIX

TpeOOBaHUN K

pe3yibTaTaM OCBOCHMSI OCHOBHOM 0OOpa3oBaTEIbHOM MPOTPaMMBbI

OCHOBHOI'O 06HI€FO O6paSOBaHI/IH " 3JICMCHTOB COJACPKaHUA 110 MAaTCMATHKC.

5 KUIIACC
IIpoBepsieMble TpeOGOBaHMS K pPe3yJibTaTaM OCBOCHHSI OCHOBHOI1 00pa3oBaTebHOMI
MPOrpaMMbl
Kon [IpoBepsieMble peIMETHBIE PE3YJIBTAThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO 00ILIEro 00pa30oBaHMsI
pe3yJabTara
1 Uucna v BRIYUCIEHUA
11 [lonumMaTh ¥ TPaBWIBHO YHOTPEOJSATH TEPMHUHBI, CBS3aHHBIC
' C HaTypaJbHBIMU YHCIIAMU, OOBIKHOBEHHBIMH U JECITUUHBIMU IPOOSMU
19 CpaBHMBaTh M YHOPSAOYMBATHL HATypaJbHbIE YHCIIA, CPAaBHUBATH
' B MTPOCTEUIINX CIy4asiX OOBIKHOBEHHBIE APOOU, NECATUYHBIE 1pOOHU
CoOTHOCUTH TOYKY Ha KOOPAMHATHOW (YHUCIOBOM) MpsIMOM
1.3 C COOTBETCTBYIOIIUM €I YHCIOM U M300pa)kaTh HATypaJIbHbIE YUCIa
TOYKaMH Ha KOOPAMHATHOW (YMCIOBOI) NpsIMOit
14 BoinonHsaTe apudmeTndyeckre NeUCTBUS ¢ HATYpPAIbHBIMU YHCIIAMH,
' C OOBIKHOBEHHBIMU JAPOOSMHU B MIPOCTEUIITUX CITydasX
1.5 BbINOIHATE MPOBEPKY, MPUKUAKY PE3yJIbTaTa BEIYUCICHUN
1.6 OKpyriATh HATypAJIbHBIE YKCIIA
2 Perienne TeKCTOBBIX 3a1a4
21 Pemmats TekcTOBBIE 32124 apUPMETHUECKUM CIIOCOOOM U C TIOMOIIBIO
' OpPraHU30BaHHOTO KOHEYHOTO Tepedopa BCeX BO3ZMOKHBIX BAPUAHTOB
Pemate 3amaum, coiepkamie — 3aBUCHMOCTH,  CBSI3bIBAIOIIME
2.2 BEJIMYMHBI: CKOPOCTh, BpEMS, pACCTOSIHUE, II€HA, KOJUYECTBO,
CTOUMOCTh
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2.3

Hcrnonb30BaTh KpaTKUE 3aIUCH, CXEMBI, TaOJIUIIBI, 0003HAYCHUS TIPU
pelIeHuN 3a/1a4

2.4

[Tonp30BaTbCsi OCHOBHBIMM €IWHUIIAMHA HU3MEPEHUS: LIEHBI, MAaCCHI,
pacCTOsIHUs, BPEMEHH, CKOPOCTH, BbIpaXaTb OJHU €IUHULIBI
BEJIMYUHBI YEPE3 IPYTHUE

2.5

W3Bnekars, aHaJIM3UPOBATb, OLICHUBATH uH(pOpMaLHIO,
OpEeICTaBICHHYI0 B  Taliuue, Ha CTOiNOYaToOM  JIuarpamme,
MHTEPIPETUPOBATH MPEACTABICHHBIE JAHHBIE, UCIIOIb30BaTh JTAHHBIC
IIPU pEeLICHUH 3a]a4

HaFJUII[HaH IrcoOMCTpPHA

3.1

[Tonb30BaThbCsl TEOMETPUUECKUMHU TOHATHSAMU: TOYKa, IMpsiMas,
OTPE30K, JIyY, Yr0JI, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT'

3.2

[TpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOLIEIO0 MHpA, HUMEIOLIUX
(bopMy U3yYEHHBIX T€OMETPUUECKUX PUTYD

3.3

Hcnosp30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C yIjaMu: BEpIIMHA
CTOPOHA; C MHOTOYI'OJIbHUKAaMU: YIroJl, BEPIINHA, CTOPOHA, AUATOHAIB;
C OKPY’KHOCTBIO: Paguyc, AUAMETP, LICHTP

3.4

N300paxaTh U3yuyeHHbIE T€OMETPUUYECKIE (PUTYpPbl Ha HEJTMHOBAHHOM
Y KJIETYATOM OyMare ¢ MoMOIIbIO HUPKYJIS U JTUHEHKH

3.5

Haxogute mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM  U3MEPEHHUEM
C IOMOULIBKO JIMHEUKH, CTPOUTH OTPE3KU 3aJaHHOM JJIMHBI, CTPOUTH
OKPY’KHOCTB 33JJaHHOTO paauyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB NMPSIMOYTOJIbHUKA, KBaJApaTa
JUISL KX TIOCTPOEHMUS], BBIYMCIICHUS IUIOIAINA U IIEpUMETPa

3.7

BbraucnsTe nepuMeTp U IoIaas KBaapaTa, IpSMOYroJbHUKaA, QUryp,
COCTaBJICHHBIX W3 TMpPSMOYTrOJIbHUKOB, B TOM u4ucie Quryp,
M300paKEHHBIX Ha KJIeT4aTon Oymare

3.8

[Tonp30BaThbCs OCHOBHBIMM MCTPHUYCCKMMH CAMHHUIIAMH HN3MCPCHUA
JJIMHBI, IJIOIIAaAN; BbIpAXXaTb OJHU CAWMHHUIbI BEJIMYWHBI UCPE3 APYTHC

3.9

PacrioznaBarh mapasienenuresi, Kyo, HCIIOIb30BaTh TEPMUHOJIOTHIO!
BEpIIMHA, peOpo, TpaHb, W3MEPCHHS; HAXOJIUTh HW3MEPCHUS
napajuienenuresna, kyoa

3.10

Boruucnate  o0beM  KyOa, mapamienenunena 1o 3aJaHHBIM
U3MEPEHUSIM, MOJIb30BATHCS €IMHULIAMU U3MEPEHUS 00bEMa

3.11

Pemats HecoXHbBIC 3aJ1a41 Ha UBMCPCHUC I'COMETPUICCKUX BCINYHNH
B IIPAKTUYCCKUX CUTYyalUAX
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IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon

[IpoBepsieMblit AIEMEHT COAEpKaHUs

1

HatypanpHbie yncia u Hylb

1.1

Hatypanbnoe umcno. Pan matypanbnbix umcen. Yucno 0. M3oGpaxkenue
HaTypaJIbHBIX YMCEJl TOUKaMU Ha KOOPAWHATHON (UHCIOBOM) NPSAMOiL

1.2

H03I/IHI/IOHHaH CHUCTEMa CYHCIeHUs. Pumckas HyMcCpanus. I[€C$ITI/I‘IH8,SI
CHUCTCMa CUHNCJIICHUA

1.3

CpaBHeHUE HaTypajbHBIX YHCEJ, CPABHEHHE HATYPAJbHBIX YUCEN C HYJIEM.
OxpyrieHue HaTypaIbHBIX YUCEI

1.4

CnoxeHue, BBIYMTAHHE, YMHOXKXECHHE U JICJICHHE HaTypaJbHbIX YHCEIL
CBOICTBO HyJISI TP CIIOKEHUH, CBOMCTBA HYJIS U €IMHULBI TP YMHOKEHHH.
[lepemecTuTennbHOE H COYETAaTEIBLHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS
Y YMHOXXEHUS, paclpeeIuTeIbHOE CBOMCTBO (3aKOH) YMHOXEHUS

1.5

Hcnonp3zoBanue OykB 1 OOO3HAYEHHsS] HEU3BECTHOTO KOMIIOHEHTA
Y 3aIHCH CBOWCTB apu(hMETHUUECKHUX JEHCTBUMA

1.6

Jlemurenn W KpaTHBIC 4YHCIA, pa3IOKEHHE Ha MHOXUTEIH. IIpocTeie
U cocTaBHbIe uncha. [Ipm3naku nemumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkoM

1.7

CreneHb ¢ HaTypajdbHBIM IIOKA3aTE€JEM. 3aluCh YUCIA B BUAE CYMMBbI
pa3pAIHBIX CIlaraeMbIX

1.8

YucnoBoe BbpIpakeHUE. BpIUKMCIEHHE 3HAYEHWUN YHCIOBBIX BBIPAXKECHUH,
MOPSAJIOK BBIMIOJIHEHUS JI€MCTBUM. VICMoOJIb30BaHWE TIPU  BBIYMCICHUAX
MEPEMECTUTEIIFHOTO W COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOKCHHS
Y YMHOXEHUS, pacCIlpeIeIUTEeIIbHOIO CBOMCTBA YMHOKECHUS

Hpobu

2.1

[IpencraBienne o JpoOM Kak CHocoOe 3amucud  YacTH  BEJIMYUHBL.
OObikHOBEHHBIE 1poOu. [IpaBubHBIE U HENpPaBWIbHBIE JpoOU. CMelIaHHas
Ipo0b, TIPEACTABICHUE CMEINIAaHHOW NpoOU B BHJIE HEMPABWILHON IpOOH
W BBIJICJICHUE IIEJION YacTH 4YMcja U3 HENpaBUILHON apobu. M3obpaxeHue
Ipo0Oeit TouKaMH Ha YUCIIOBOU MPSIMOM

2.2

OcHoBHOe cBoiicTBO apobu. Cokpamienue npobeit. IlpuBenenue npodu
K HOBOMY 3HameHarento. CpaBHeHHUE ApoOeit

2.3

Cno>xeHue ¥ BRIUUTaHUE ApoOeil. YMHOKEHUE U ieJIeHne IpoOeid, B3auMHO-
oOpaTHbIe Apobu. HaxoxkaeHune 4acTH 11e10T0 U 1eJI0r0 M0 €ro 4acTH

2.4

Hecatuunas 3anuck apooOeit. [IpenacraBieHue aecsiTUYHONW ApoOU B BUJEC
OOBIKHOBEHHOW. M300pakeHre NecATUYHBIX IPoOe TOUYKaMu Ha YUCIOBOM
npsimoii. CpaBHEHHE JECATHUHBIX ApoOeit
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Apudpmernueckue AEUCTBUS C ACCATHUYHBIMH Jpoo0simu. OKpyriieHue

2.5 .
JECATUYHBIX ApoOei
3 Pemienue TekCTOBBIX 3a1a4
3.1 Perienrie TeKCTOBBIX 3a/1au apu(PMETHIECKUM CITIOCOOOM
3 Pemenue nornueckux 3anad. Pemenue 3a1au nepedbopoM BceX BO3MOXKHBIX
' BapUaHTOB. Vcroab30BaHNE IPH PELICHUH 3aa4 TaOJIUI] U CXEM
Pemenue 3amay, coaepkamux 3aBUCHMOCTH, CBS3bIBAIOIIUE BEIUYUHBI:
33 | CKOPOCTb, BPEMS, PACCTOSHHE, LEHY, KOJIMYECTBO, CTOMMOCT. EanHunes!
U3MEpPEHHUsI: MacChl, 00beMa, IIEHbI, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBA3b
MEXAYy €AMHUIIAMU U3MEPEHUS KaXK10M BETUUHHBI
3.4 Pemienrie OCHOBHBIX 3a/1a4 Ha IpoOH
3.5 |IlpeacraBneHue JaHHBIX B BUJIE TA0JHUL, CTOIOYATHIX UArpaMm
4 HarusagHas reomerpus
Harnsinuele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKa, HpsiMas,
4.1 OTPE30K, JIy4, YroJ, JJOMaHasi, MHOIOYT'OJbHUK, OKPYKHOCTb, KpPyr. YTOIL
[IpssMOM, OCTpPBIM, TYNION Y Pa3BEPHYTHIN YIJIbI
JlnvHa oTpe3ka, METpUYECKUE €IUHULIBI JUIMHBL. [[IT1MHa TOMaHOW, IEpUMETP
4.2 |mHOTOyrompHuka. M3mepeHHWe © TOCTPOCHHE VIJOB C  IOMOIIBIO
TpaHCHOPTUPA
43 Harnsinaele mpeactaBiieHus 0 (QuUrypax Ha IUIOCKOCTH: MHOT'OYTOJBHUK,
' OpSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK; O pPaBEeHCTBE (puUryp
N3o0paxenue ¢uryp, B ToM uuciie Ha kietdarod Oymare. IloctpoeHue
4.4 KOH(pUTrypauuidi U3 YacTed NpsIMOM, OKPYKHOCTHM Ha HEJIMHOBAHHOU
' u Kkietyato Oymare. Vcmonp3oBaHue CBOWCTB CTOpPOH U YIJIOB
IPSIMOYTOJIbHUKA, KBaJparTa
[Inomaas  OpAMOYTOJIbHUKA W MHOTOYIOJIbHUKOB,  COCTaBJIEHHBIX
4.5 | u3 OpsAMOYTOJBHUKOB, B TOM 4ucie (uryp, n3o0pakxeHHbIX Ha KIJIETYATON
Oymare. EnquHuIel nu3mepeHust miomain
Harusinaeie IIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX durypax:
NPsIMOYTOJIbHBIM Mapajuiesienumen, Ky0, MHOrorpaHHuku. KM3o0paxenue
4.6 |mpocTedlMX MHOTOTpaHHUKOB. PasBepTku Kyba u mapasuienenurena.
Coznanue Mojeneil MHOTOIpaHHUKOB (M3 Oymaru, NpOBOJIOKH, IJIACTUIIMHA
U APYTUX MaTEpUAJIOB)
47 OObeM MpsMOYTOJILHOTO Mapajienenunena, Kyda. EIuHUIB n3MepeHus

o0beEMa

112



6 KJIACC

IIpoBepsieMble TpeOGOBaHMS K Pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM

NpoOrpaMMbl
Kon [IpoBepsieMble TpeIMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM
IPOBEPSEMOTO o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIero o0pa3oBaHus
pe3ynbTara
1 Uucna 1 BBIYUCIICHUS
3HaTh U IOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMU BUIAMH YHCETT
1.1 U crioco0amu uX 3alucH, NePEeXOauTh (€CIU 3TO BO3MOXKHO) OT OJTHOM
(OpMBI 3aIMCy YUCIIA K IPYrou
19 CpaBHUBaTh U yHOPSAJOUYMBATH ILIE€NbIE YHCIA, OOBIKHOBEHHBIC
' U JICCATUIHBIC APOOU, CPAaBHUBATH YMCJIA OJTHOTO M PAa3HBIX 3HAKOB
BeimonHsITE,  coueTas  yCTHBIE W TMHCHbMEHHBIE  TIPHUEMBI,
13 apu(pMETHYECKHEe JCUCTBUS C HATYypaJbHBIMU U IICJILIMU UYUCIAMHU,
' OOBIKHOBEHHBIMH W JCCATUYHBIMH JPOOSMHU, TIOJOKHUTEITHLHBIMU
U OTPHUIIATETHHBIMUA YUCIIAMHU
BBIYuCISITE 3HAYCHUS YUCIIOBBIX BBIPAKCHUH, BBITIONHATH MPUKHUIKY
14 W OIIEHKY pe3yibTaTa BBIYUCICHHUH, BBITIOJHATH MpeoOpa3oBaHUS
' YUCJIOBBIX BBIPAKEHWH Ha OCHOBE CBOWCTB apUMETHUECKHUX
JEUCTBUIM
15 OxpyrasaTe 1enable 4YWCiIa W JECATHYHBIC JApoOHW, HaXOIUTh
' PUOJIFKEHUS THCEIT
COOTHOCHUTH TOUKY Ha KOOPAUHATHOW MIPSIMOM C COOTBETCTBYIOIIUM €1
1.6 YHUCIIOM U H300pakaTh YHCJIa TOYKAaMU Ha KOOPJIWHATHOW TIPSIMO,
HAXOJUTh MOJYJIb YHCIIA
17 COoOTHOCUTHP TOYKY B NPSIMOYIOJIBHOW CHCTEME KOOpPIHMHAT
' C KOOpIUHATAMH STOM TOYKH
18 OxpyrasTh 1eable 4YWCIa W JECATUYHBIE JApOoOH, HAXOAWThH
' MPUOTNKEHUST YUCET
2 UYucnoble 1 OYKBEHHBIEC BHIPAKEHUS
[TornmaTe ¥ ynoTpeOasTh TEPMHUHBI, CBI3aHHBIC C 3aMMCHIO CTCTICHU
2.1 qucjia, HaXOAWTh KBajgpaT M KyO0 4YuCla, BBIYUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKCHHM, COJCPIKAIITUX CTCTICHU
99 [Tobp30BaThCS MpHU3HAKAMM JICTUMOCTH, PACKIIaAbIBaTh HATYPAIbHBIC
' YHCJIa HA MIPOCThIE MHOKUTENU
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2.3

ITonp30BaThCs MaCHITa6OM, COCTAaBJATH ITPOIIOPIHMHU 1 OTHOIICHUS

2.4

Wcnonb3oBaTh OYyKBBI Ui OOO3HAYEHWS YHWCET TIPH  3aIlUCH
MaTEMaTUYECKUX BBIPAKEHUM, COCTaBIATh OYKBEHHBIC BBIPAXKECHUS
U (hopMyIIbl, HAXOUTh 3HAUYCHUS OYKBEHHBIX BBIPAXKEHUMN

2.5

HaXOI[I/ITI) HEU3BECTHBIA KOMIIOHCHT PaBCHCTBA

Pemmenune TekCTOBBIX 3a1a4

3.1

PemiaTh MHOTOIIIarOBBIE TEKCTOBBIE 337a49l apU(HMETHIECKAM CTIOCOOOM

3.2

Pemats 3agaum, CBA3aHHBIE C OTHOLIEHHUEM, IIPONOPLMOHAIBHOCTHIO
BEJIMYMH, MPOLEHTaMH, peliaTb TPU OCHOBHBIE 3aJa4yd Ha JpoOH
Y TIPOLIEHTHI

3.3

Pemats 3aJa4u, COACPIKAIIUC 3aBUCHUMOCTH, CBJ3bIBAIOIMMC
BCIIMYUHBI: CKOPOCTb, BpPCM:A, pPACCTOAHHUC, ILCHY, KOJIHYCCTBO,
CTONMMOCTDB, IIPOU3BOIUTCIBHOCTDL, BPCM, 00BeM pa6OTI>I, HCIIOJIb3YA
apI/I(l)MGTI/ILICCKI/IG I[GﬁCTBPIfI, OOCHKY, IIPHUKHAKY, IIO0Jb30BATbHCA
CANHULAMHU U3MCPCHHUA COOTBCTCTBYIOINX BCJIMYKUH

3.4

CocTaBisTh 6YKB€HHBIC BBIPAXCHU 110 YCJIOBUIO 3a/la4n

3.5

W3Bnekats  uHGOpMaIMIO,  MPEACTaBICHHYIO B  TalOiuIax,
HAa  JUHEWHOHM, CTONOYAaTOM  WJIM  KPYroBOW  JMarpaMmax,
VMHTEPIPETUPOBATH MPE/ICTABICHHBIE JaHHBIC, UCIOJIb30BATh JAHHbBIC
IIPY PELLICHUM 3a/1a4

3.6

[IpenacraBnare wHGOPMALMIO C IOMOIIBIO TaONMI], JIMHCHHOM
U CTOJIOUATOM Auarpamm

Harnsannas reomerpus

4.1

[IpyBoAUTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHPA, HMEIOLIUX
(GbopMy HM3yYEHHBIX T€OMETPUUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHbIX 1 CHMMETPUYHBIX (HUTYP

4.2

N300pakaTh C TMOMOIIBIO ITUPKYJISA, JIMHCWKH, TPaHCIOPTHUPA
HAa HEJIMHOBAaHHOW M KJIETY4aTOM OyMare W3y4YeHHbIC ILIOCKHE
reoMeTpudeckre GUrypsl U KOHOUTYypaIUi, CHMMETPUYHBIE (PUTYPHI

4.3

[Tonb30BaThCsi TEOMETPUUYECKUMH TOHSITHSIMU: PaBEHCTBO (uUryp,
CUMMETPUS; UCIIOJIb30BATh TEPMHUHOJIOTHIO, CBS3aHHYIO
C CUMMETPHUEUN: OCb CUMMETPHH, LIEHTP CUMMETPUU

4.4

Haxonuts BeJIMYMHBI YIJTI0B U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTHUPA,
CTPOWUTH YIUIBI 3aJaHHOW BEJIMYMHBI, I10Jb30BATHCS IPU PELICHUU
3a/1a4 rpayCHOM MEpPOM YIJIOB, PaCllO3HABAaTh HA YEPTEkKaAX OCTPHIH,
IIPSAMOU, PAa3BEPHYTHIM U TYIION YIJIbI
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4.5

Breraucaars JINHY JIOMaHOﬁ, IEpuMeETp MHOT'OYTI'OJIbHUKA,
IMOJIBb30BATbCA CIAWHHUIAMU HN3MCPCHUA JIMHBI, BbIpAXKATb OJJHHU
CANHNIbLI U3SMCPCHUA OJIMHBI YCPC3 APYTUC

4.6

Haxom/m,, HCIIOJIB3YS YCPTCKHBIC HHCTPYMCHTBI, PACCTOAHUA: MCIKIAY
ABYyMs TOUKaMH, OT TOYKH 10 HpﬂMOﬁ, JJIMHY IIyTH Ha KBaI[paTHOﬁ CCTKC

4.7

Bbrancnsate miomans Guryp, cocTaBIE€HHBIX M3 MPSIMOYTOJbHHUKOB,
UCTOJIb30BaTh pa3OueHue Ha MPSMOYTOJIbHUKH, HA paBHbIC (PUTYPHI,
JNOCTPauBaHHWE [0 IMPAMOYIOJIbHUKA, IIOJb30BATHCS OCHOBHBIMU
CAVHUIAMU UW3MEpPEHUs IUIOIIAAM, BbIpAXaTb OJHHM EAVHMIIBI
MU3MEPEHUS TUIOIIAN YEPE3 APyTre

4.8

PacriozHaBath Ha MOJENSX M M300paXEHUSAX NHUPAMUIY, KOHYC,
WIMHJIP, HCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb,
OCHOBaHME, Pa3BEPTKA

4.9

N3o0paxaTh Ha KJI€TUaTON Oymare npsiMOYTOJIbHBIN Napajiesienumne/

4.10

Bbruncnate 00bEM  HOPSAMOYTOJIBHOTO —Iapajulesienunena, Kyoa,
MI0JIb30BAaThCSl OCHOBHBIMU €TMHULIAMU U3MEPEHUsI 00beMa

4.11

Pemarr HecnOXHBIC 3aJlaid Ha HaXO0XACHUC TI'COMCTPHUYCCKUX
BCJIMYHUH B IIPAKTHYCCKHUX CUTYAlIUAX

IIpoBepsieMble 3JIEeMEHTbI COACPKAHUSA

Kon IIpoBepsieMbll SIIEMEHT COAEPHKAHUS
1 HarypanbHbie uncina
Apudmernueckue JEUCTBUSI ¢ MHOTO3HAUYHBIMU HATYpPaJIbHBIMU YHUCJIAMHU.
11 UucnioBble BBIpOXEHHS, TMOPSIOK JEHCTBUIM, WCIOJIb30BAaHUE CKOOOK.
' Hcnonp30BaHue MpU BBIYUCICHUSIX MEPEMECTUTEIBLHOIO U COYETATEIHLHOTO
CBOWCTB CJIOKEHUS 1 YMHOKCHUS, paCpeeUTEILHOIO CBOMCTBA YMHOKCHHUS
1.2 OxpyriieHre HATypaJIbHBIX YHCEI
13 JlenuTenu u KpaTHBIC YKCIIa, HAMOOIBITNN OOITUH JEIUTEeIh 1 HaUMCHbIIICE
' ob1iee kpaTHoe. JeIMMOCTh CYMMBI M IPOU3BEACHUS
1.4 Jlenenue ¢ ocTaTkoM
2 Hpobu
21 OOBIKHOBEHHAsI APOOb, OCHOBHOE CBOMCTBO JPOOM, COKpalleHue IpoOei.
' CpaBHeHUe U yHnopsi0ouuBaHue 1pooen
29 Peuiennie 3a1ay Ha HaAXOXIEHUE YACTU OT LEJIOr0 U LEJOro MO €ro YacTH.
' JIpoOHOe YuCIo Kak pe3yabTaT JeICHHs
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[IpencraBnenue AeCATUYHONM JApoOM B BHUJAE OOBIKHOBEHHOW JIpoOu

2.3 . .
Y BO3MOHOCTb MPEACTaBICHUSI OOBIKHOBEHHON JPOOH B BUJIE JECATUYHOM
JlecsitTuunble poOM W MeETpUYecKass cuctema wmep. Apudmerudeckue

2.4 | 1eHCTBUS W YUCJIOBBIE BBIPAXKEHHSI C OOBIKHOBEHHBIMM M JECSTUYHBIMU
JIpoOsIMU

o5 OtHoweHue. Jlenenne B J@aHHOM OTHOWEHWW. Macmrald, mnponopuus.

' [IpuMeHneHune mponopuMi py PELUICHUH 3a1a4
[TonsiTue mpoueHTta. BeluucieHwe NpoueHTa OT BEJIMYMHBI M BEIUYUHBI

2.6 | mo ee mpoueHTy. BeipakeHre MpoLEeHTOB IeCATUIHBIMU Apo0Osamu. Perienne

3a/1a4 Ha IPOLEHTHL. BrIpakeHre OTHOLIECHUS BEJINYMH B ITPOLIEHTAX
3 [TosoxkuTENBHBIE U OTPULIATEIBHBIC YUCIIA
[lonoxurenbHble U OTpULIATENBbHBIE uKcna. Llensle yncna. Moy dncia,

3.1 |reomerpuueckas HHTEpHIpeTanus MOIyas uucia. W3o00paxkeHue dmcen
Ha KOOpJAMHATHOU NpsAMOM. Yucnosble npoMexyTku. CpaBHEHHE YUCEN

3.9 ApudpmeTnueckue ACUCTBHS C TMOJOKHUTEIBHBIMA M  OTPULATEIbHBIMU

' YHUCIaMU
[IpssMoyroJyibHasE cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopAauHaTel TOYKH

3.3 |Ha mmockoctH, abcumcca u opauHata. Iloctpoenme Touek U uryp
Ha KOOPJAWHATHOW MJIOCKOCTH

4 ByKBEHHbIE BBIpAXKEHUS
[Ipumenenne  OykB i1 3alUCH  MAaTeMAaTHYECKUX  BBIPAXKEHUH

41 u mnpemioxeHuii. CpoiicTBa apudmernueckux AeicTBUA. bBykBeHHbIE

' BBIPAYKEHUS U YHUCIIOBBIE TI0JICTAHOBKHU. ByKBEHHBIE paBEHCTBA, HAXO0XKICHHUE
HEU3BECTHOIO KOMIIOHEHTA
49 ®opmyiibl, HOpMyIbl IEPUMETPA U TUJIOLMIAAN TPSIMOYTOJbHUKA, KBajapaTa,
' o0beMa mapajuiesenurena u Kkyoa

5 Pemienue TeKCTOBEBIX 3a1a4

5.1 Pemenue TeKCTOBBIX 3a/1a4 apuMETUIECKUM CTIOCOO0M

5 2 Pemenne nornueckux 3anad. Pernenue 3aaay nepeObopoM BceX BO3ZMOXKHBIX

' BapHaHTOB
Pemenue 3amau, copepxaniyx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUYMHBI:
CKOpPOCTb,  BpEMsl, pAacCTOSHHME, 1I€HA, KOJMYECTBO, CTOUMOCTD,
5.3 | mpOU3BOAUTEIBHOCTb, BpeMs, 00BEM padOThl. ENMHUIIBI M3BMEPEHHUS: MACCHI,

CTOMMOCTH, PACCTOAHHUA, BPCMCHHU, CKOPOCTH. CBs13p MCKAY CAWHHULIAMU
HN3MEPCHUSA K&)K,Z[Oﬁ BCJIINYHHBI
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Pemenue 3a/la4, CBA3dHHBIX C OTHOHICHHCM, IIPOINOPIHHNOHAJIBHOCTBIO

54
BEJIMYMH, MPOIEHTAMU; PEIIIEHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOIICHTHI
55 OneHka U TPUKHIKA, OKpyryieHue pesynbrata. CocTaBieHne OyKBEHHBIX
' BBIPAKEHUH 110 YCIOBUIO 33/1a4H.
56 [IpencraBrnenue NaHHBIX C MOMONIbIO Tabmui U guarpamm. CronOuaTbie
' quarpaMMbl. YTeHHE KPYTrOBBIX JUarpaMm
6 Harnsnnas reometpus
6.1 Touka, mpsiMasi, OTPE30K, Jy4, Yyroj, JOMaHas, MHOTOYTOJbHHUK,
YEeTBhIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3aumHoe pacnosiokeHue IBYX MpPSMBIX Ha IJIOCKOCTH, MapalljielibHbIE
' npsiMble, IEPIEHAUKYIISIPHBIE MIPSIMbIE
6.3 W3mepenne paccTOSIHMIA: MEXAy ABYMsS TOUKAMH, OT TOYKH JIO MPSMOH,
' JUTMHA MapIIpyTa Ha KBaJPaTHON CETKE
6.4 | 3mepeHue ¥ MOCTPOEHHUE YIJIOB C MOMOILBIO TPAHCIIOPTUPA
65 Buasl TpeyroapbHUKOB: OCTPOYTOJIBHBIN, IPSIMOYTOJBHBIA, TYIOYTOJIbHBIN,
' paBHOOEPEHHBIN, PABHOCTOPOHHUI
6.6 YerbipexyroapHuk. lIpsMOyronbHUK, KBaJapar: HCIOJIb30BAaHUE CBOMICTB
' CTOPOH, YIJIOB, THArOHAJICH
N300paxkeHne reomeTpuueckux (GUryp Ha HEJIMHOBAHHOW Oymare
6.7 |c WHCIONB30BAaHUMEM ULUPKYJsS, JIMHEHWKHU, YTOJbHUKA, TPaHCIOPTUpA.
[TocTpoeHus Ha keT4aToit Oymare
6.8 | IlepumeTp MHOTOYTOIBHHUKA
[MonsiTue  mmomaau  GUTYpHl,  €OUHUIBI  M3MEPEHUS  IUIOIIA/IH.
6.9 [TpubnuxeHHoe U3MepeHue miomaau Guryp, B TOM YMcClie Ha KBaIpaTHON
CeTKe
6.10 | [IpuGnwmxeHHOE N3MEPEHUE NITUHBI OKPYKHOCTH, TIIOMIAIN Kpyra
6.11 CummMmeTpusi:  LEHTpaibHasg, oceBas W 3epkanbHasg.  IlocTpoeHue
' CUMMETPHUYHBIX PUTYD
Harnsgasie IIPEICTaBICHUS 0 IPOCTPAaHCTBEHHBIX durypax:
napasuiesenumes], Kyo, mpusma, mupaMua, KOHycC, IUIUHAD, map u cdepa.
6.12 N3o0paxkenne  mpocTtpaHCcTBeHHbIX  uryp.  [Ipumepsr  pasBepTok
' MHOTOTPaHHUKOB,  LWJuMHApa U  KoHyca. Co3gmaHue  Mopenei
IPOCTPAHCTBEHHBIX PUryp (U3 Oymaru, mpoBOJIOKH, TUIACTUIIMHA U IPYTHX
MaTepHaJioB)
6.13 [lonsitue o6bema, equHUIBI U3MepeHus: oobema. O0BEM MPAMOYTOIBHOTO

napaJuienenumnena, kyoa
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7 KIIACC

IIpoBepsieMble TpeOGOBaHMS K Pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM

NpoOrpaMMbl
Kon [IpoBepsieMble TpeIMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM
IPOBEPSEMOTO o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIero o0pa3oBaHus
pe3ynbTara
1 Uucna 1 BBIYUCIICHUS
11 BoimonHsaTh, couyeTas  yCTHbIE W MHCbMEHHBIE  IPUEMBI,
' apupMeTHYECKUE JCHCTBUS C PAIMOHAILHBIMU YUCIIAMH
HaxomuTe  3HAYCHWS  YHUCIIOBBIX  BBIPOKEHWUH,  MPUMCHATH
1.2 pa3zHo0Opa3HbIe CIIOCOOBI M IPUEMbI BBIYUCIICHUS 3HAYEHUN JTPOOHBIX
BBIPOKEHUH, COIepKAIINX OOBIKHOBEHHBIC U ICCATHYHBIC TpoOH
[lepexoguth OT OOHOM (QOpPMBI 3amUCHM YHUCEN K ApPYyrou
13 (mpeoOpa3oBbIBaTh  JCCATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECATUYHYIO, B YaCTHOCTH, B OCCKOHECUHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHMBATB U yNIOPSAOYMBATH PALOHAJIBHBIC YUCTIA
1.5 OKpyriTh uncia
BBITIOJTHATE TPHUKUAKY W OIICHKY PE3yJIbTaTa BBIUHUCICHUH, OIEHKY
1.6 3HAa4YCHUU YHCJIOBBIX BBIPAKCHUM. BruimomHaTs JIeUCTBUS
CO CTEIEHSMH C HaTypalbHBIMH MOKa3aTeIsIMU
17 [IpumMeHsATh TNPU3HAKK JNETUMOCTH, PAa3JIOKEHHUE Ha MHOXKUTEIH
' HATypaJbHBIX YUCE
Pemats MIPaKTUKO-OPUECHTUPOBAHHBIE 3a/1auw, CBSI3aHHBIC
C OTHOIIEHHWEM BEJIMYMH, MPOMOPIHOHATIHLHOCTHIO  BEJIMYMH,
1.8 MPOIICHTAMH, HMHTEPIPETUPOBATh PE3yJbTaThl PpEHICHUS 3aaad
c Y4E€TOM OTpPaHUYEHUM, CBSI3aHHBIX co CBOMCTBaMU
paccMaTpuBaeMbIX 00BEKTOB
2 AnreOpandecKkue BhIPaXKEHUS
21 Hcnonp3oBaTh anreOpandecKkyld TEPMHHOJOTHIO W CHMBOJHKY,
' MPUMEHATH €€ B TIPOIecCe OCBOSHUS yUeOHOT0 MaTepuaa
59 HaxomuTh 3HaueHWsT OYKBCHHBIX BBIPAKCHUH TpU  3aJaHHBIX
' 3HAUCHUAX TIEPEMEHHBIX
23 BreimonHATh mpeoOpa3oBaHuUs IEIOTO BBIPAKEHUS B MHOTOYICH
' MPUBEACHUEM TIOJIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
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BeinoaHsaTh YMHOXKCHHUC OJHOYICHA Ha MHOTOYICH M MHOI'OYJICHA

2.4 Ha MHOTIOWIEH, IPUMEHTHh (POpMyJibl KBaJpaTa CyMMbI M KBajapaTa
pa3HOCTH
OcCy1IecTBIATh Pa3IoKEHHE MHOTOWIEHOB HA MHOKHUTEIHU C TOMOUIBIO
2.5 BBIHECEHMS 32 CKOOKU OOILIEr0 MHOXKHUTEIS, TPYIITUPOBKH CIIAraeMbIX,
npUMeHEHUS (POPMYIT COKPALIEHHOTO YMHOKEHHUS
26 [IpumeHsTh npeoOpa3oBaHNUs MHOTOWICHOB ISl PEILICHUS PA3IMYHbIX
' 3a]1a4 U3 MaT€MAaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON TPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMM ITOKA3aTENIIMU
' JUI Ipe0Opa30BaHUS BHIPAKEHUI
3 YpaBHEHHUs 1 HEPABEHCTBA
Pemlare nuHEVHBIE ypaBHEHHsS C OJHOW IIEPEMEHHOM, IPUMEHSA
3.1 IIPaBUJIA IEPEXOAA OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY €MY.
[IpoBepsATh, ABIIAECTCS U YUCIIO KOPHEM YPaBHEHHUS
39 [IpumensTh rpaduueckue METOAbl NPU PELICHUH JIMHEHHBIX
' YpPaBHEHUI U UX CHCTEM
33 [TonOGupaTe mpuMeEpHI Map YUCE, SIBISIFOIIMXCS PELICHUEM JTMHEHHOTO
' YpaBHEHUS C ABYMS NMEPEMEHHBIMU
CTpouTh B KOOPAMHATHOW MJIOCKOCTU IpaUK JIMHEHHOIO ypaBHEHUS
3.4 C IByMs [IEPEMEHHBIMU; MOJI3YSACh IPAPUKOM, TPUBOJUTH TPUMEPHI
pELIeHNs] YPaBHEHHUS
35 PemaTte cucTeMBI ABYX TMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH,
' B TOM YHCJIC rpapuyIecKu
CocTaBisATh M pemarh JMHEIHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHUI 1O YCJIOBHIO 3aJa4M, NHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33aJ[a4M MOJTYYEHHBIA pe3ybTatT
4 Koopaunate! u rpapuku. OyHkuuu
N3o0paxaTh Ha KOOPJAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KHU, HHTEPBAJbl, 3alUCHIBATH
YHCJIOBBIE MPOMEKYTKHU Ha alNredOpandyeckoMm si3bIKe
49 OTtmeyaTh B KOOPJAMHATHOM TUIOCKOCTM TOYKH IO 3aJIaHHBIM
' KOOpIMHATAM
43 Crtpouts rpaduku muHeHbIX QyHKIUH. CTpouTh TpaduK QPyHKIUN

y = x|
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4.4

OnwuceBaTh C MOMOIIBI0 (PYHKUIMN HU3BECTHBIE 3aBUCUMOCTU MEXKIY
BEJIMUYMHAMU: CKOPOCTh, BpEMsI, pPACCTOSHUE, LIEHY, KOJHYECTBO,
CTOMMOCTb, IPOU3BOAUTEIBHOCTH, BpeMsl, 00beM pabOThI

4.5

HaxoauTth 3HaueHUE (PYHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumaTte rpaduueckuil crmnoco0 MpEeACTaBICHUS W aHaIW3a
uHbopMalluy, W3BJIEKaTb W HMHTEPIPETHPOBATh HH(OPMALINIO
U3 TpaMKOB peabHBIX MPOIIECCOB U 3aBHCUMOCTEH

BeposiTHOCTh 1 CTaTUCTUKA

5.1

Yurars nHpOpMAIIHIO, TTPEACTABICHHYIO B TAOIUIIAX, HA AUarpaMMax,
MPEACTAaBIATh JaHHbIE B BHUAC TaOJWI, CTPOUTH JUATPAMMBI
(cTosIOMKOBBIE (CTOIOYATHIE) U KPYTOBBIE) MO MAaCCUBAM 3HAYCHUM

5.2

OnuceiBaTh W HMHTEPIPETHUPOBATH pPEATbHBIE YHUCIOBBIE JIaHHBIE,
IIpEICTaBICHHbBIE B TA0JIMLIaX, HA IUarpaMmmax, rpagukax

5.3

Wcnosnb3oBaTh 11 ONWCAaHWA  JAHHBIX  CTAaTHCTHYECKHE
XapaKTepUCTHKU: CpeAHEe apu(PpMeTHUECKOE, MeauaHa, HauOoJblIee
Y HauMEHbIIIee 3HAUEHUs, pa3Max

5.4

MMeTs nipecTaBICHUE O CIIy4aliHOW U3MEHYMBOCTH Ha IIPUMEPAX LIEH,
(U3MYECKUX BEJIIMYUH, AHTPONOMETPUYECKUX JIaHHBIX, HMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH

I'eomerpus

6.1

Pacrio3HaBath M3y4eHHbIE T€OMETPUUYECKUE (PUTYpPBI, OMPENEIATh UX
B3aMMHOE pACIONIOKEHHE, H300pakaTb TeoMeTpudeckue (GUrypsl,
BBINIOJIHATD YEpPTEXKHU I10 YCIOBHIO 3aaadd. M3MmepsTh JIMHEHHbIE
Y YIJIOBBIE BEJIMUMHBI. PenaTs 3a1a4n Ha BBIYMCIIEHUE JJIMH OTPE3KOB
Y BEJIMYMH YIJIOB

6.2

Jenatb rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIUYHMH MPEAMETOB
B peajbHOW >KM3HHU, Pa3MEpPOB MNPUPOJIHBIX OOBEKTOB. Paznuuarh
pa3Mephl 3TUX OOBEKTOB IO MOPSAIKY BETUUHHBI

6.3

CTpouTh 4EPTEKHU K TECOMETPUUECKUM 3a7adaM

6.4

Ilonb30BaTbCs NPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEILICHUN
3a1a4

6.5

HpOBOI[I/ITI) JOTN4YCCKHEC PaACCYKIACHUA C HCIIOJIb30BaAaHHUECM
reOMCTPHUUICCKUX TCOPEM

6.6

[Tonmp30BaTbCs IIPU3HAKaAMHU paBEHCTBA MPAMOYTOJIbHBIX
TPEYIrOJIbHUKOB, CBOMCTBOM MEJWAHBI, IIPOBEICHHOW K T'MIIOTECHY3€
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELLICHUU T€OMETPUUECKUX 3a]1a4
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6.7

OnpenensaTe NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpa3zyeTr ¢ HUMHU ceKyias. OnpenensiTb MapauieIbHOCTh MPSIMBIX
C HOMOUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOU MPSIMOM JO TOUEK
JIPYrou mpsiMOi

6.8

Pematsp 3aJa4u Ha KJIeT4aTon 6yMare

6.9

[IpoBOAMTH BBIYMCIIEHUS W HAXOAWTh YHCIOBbIE U OyKBEHHbIE
3HAQYCHUsl YIIOB B TEOMETPUYECKHUX 3aJadax C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJBbHUKOB U MHOTOYI'OJIbBHUKOB, CBOWCTB YIJIOB,
OOpa30BaHHBIX MpPH TMEPECEUCHUH JBYX NapauIeIbHBIX MPSMBIX
cexyllen. Pemars npakTuyeckue 3a1a4y Ha HaXOXKICHHUE YIJIOB

6.10

Brnanerp mNOHSATHEM TEOMETPUYECKOTO MeECTa TOYeK. YMETh
ONpeAeNATh OHCCEKTPUCY YIJIa U CEPEIUHHBIN TMEePHEHANKYIIAP
K OTPE3KY KaKk FT€OMETPUYECKUE MECTA TOUYEK

6.11

@OopMyIUpOBaTh ONPENEICHUSI OKPYKHOCTH M Kpyra, XOpZsl
U JHamMeTpa OKpPYKHOCTH, IIOJIb30BATbCA HUX CBOMCTBAMHU. Y METhb
IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUU 3a1a4

6.12

Bianietp MOHATHEM ONHMCAHHOW OKOJIO TPEYTOJbHHKA OKPY>KHOCTH,
yMeTh HaxoauTh ee MeHTp. [lonb3oBaThecs (akTamMu O TOM, UYTO
OMCCEKTPUCHI YTJIOB TPEYrOJIbHUKA TMEPECEKAIOTCs B OIHOW TOYKE,
U O TOM, YTO CEpEIWHHbIE NEPHEHIUKYISIPbl K CTOpOHAM
TPEYTOJIbHUKA MTEPECEKAIOTCA B OJTHOM TOUKE

6.13

Brnanerp mNOHATHEM KacaTreJbHOM K OKPYXKHOCTH, II0Jb30BaThCs
TEOPEMOM O TMEPHEHIAMKYJSIPHOCTA KacaTellbHOM MW pajauyca,
MPOBEICHHOTO K TOYKE KACAHUS

6.14

[Tonp30BaThCs HpOCTef/JII_HI/IMI/I ICOMCTPUUCCKNMU HCPABCHCTBAMM,
ITIOHUMATh UX HpaKTI/IIIeCKI/Iﬁ CMBICJI

6.15

IIpoBOAUTE OCHOBHBIE TE€OMETPUYECKUE IMOCTPOCHHUS C IOMOILBIO
LUPKYJIS U TUHEUKH

IIpoBepsieMble 3JIEMEHTBI COAEPKAHUSA

Kon IIpoBepsieMBbll DIIEMEHT COAEPIKAHUS
1 Uucna v BIUUCIEHUA
JpoOu OOBIKHOBEHHBIE U JIECSATHYHBIE, IEPEX0]l OT OAHONU (OPMBI 3aMUCU
1.1 | npoGeii k npyroil. IloHsATHE palMOHAIBLHOTO 4YMCIIA, 3alUCh, CPaBHEHUE,
YHOPSAAOYNBAHAE PALMOHAIIBHBIX YHCEI
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ApudmeTnueckrue NEHCTBUS C pallMOHATBHBIMU 4uciIamMu. Perienue 3amau

1.2 .
U3 pealbHOM MPAKTUKHU HA YaCTH, HA TPOOHU
13 CreneHb ¢ HaTypaJIbHbIM IIOKa3aTesIeM: OIpeAesieHue, NpeoOdpa3zoBaHUE
' BBIPQKEHHUI Ha OCHOBE OIPENEICHMS], 3alMCh OOJIBIINX YHCEI
14 [TpoueHTsl, 3a0UCh NPOLEHTOB B BUJE ApOoOU U IpoOH B BUAE MPOLIEHTOB.
' Tpy OCHOBHBIE 337Ja4M Ha IIPOLICHTHI, PEIICHKE 3314 U3 PEaJIbHOM IIPAKTHKU
15 [IpuMeHeHne NPU3HAKOB JIEJIUMOCTH, pa3JIOKEHUE HA MHOXKHUTEIN
' HaTypaJIbHBIX YUCEI
16 PeanpHple  3aBUCMMOCTH, B TOM 4uciae mOpsmas ©  oOpaTHas
' IPOTOPIUOHATBHOCTH
2 AnreOpanyecKkue BbIpaXXeHUs
21 [IepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlommycTUMBIE
' 3HAYEHMsI IEPEMEHHBIX
29 [IpencraBneHue 3aBUCHMOCTH MEXIy BEIUYMHAMU B BHUIE (OPMYJIbL
' Brruncnenus no ¢popmynam
53 [TpeoOpazoBaHne OYKBEHHBIX BBIPDAKEHUH, TOXKJIECTBEHHO  pPaBHBIC
' BBIPKCHHUSI
2.4 CBoOJICTBa CTENEHU C HATYPAIbHBIM ITOKA3aTENEM
o5 OpHounensl 1 MHOrowieHsl. Crenens MHOrowieHa. CloKeHUe, BBIYUTAaHUE,
' YMHOXCHHE MHOTOYJICHOB
@opMyJIbl COKPAIIEHHOIO YMHOXXEGHMSI: KBaJpaT CyMMbl M KBajapar
2.6 |pasHocTH. Dopmyna pa3HOCTH KBajparoB. Pa3iokeHne MHOrOUYJIEHOB
Ha MHOXXHTEIN
3 YpaBHeHus
31 VYpaBHeHUe, KOpEHb YypaBHEHUS, IpaBWiia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCHIILHOCTh YpaBHEHUH
39 JIuHetHOe ypaBHEHUE C OJHOW MEPEMEHHOM, YUCIIO KOPHEH JIMHEUHOTO
' YPaBHEHUsI, PEUICHUE JIMHEWHBIX YPAaBHEHUMN
33 CocraBiieHHE ypaBHEHUM IO YCJIOBMIO 3ajauyu. PelieHne TEKCTOBBIX 3aja4
' C MOMOIIbIO YPaBHECHUI
3.4 | JluneitHOE ypaBHEHHE C IBYMs IEPEMEHHBIMU U €T0 Tpaduk
CucremMa JIByX JIMHEHMHBIX YPaBHEHHMU C ABYyMs NEPEMEHHbIMH. PemieHue
3.5 | cucrem ypaBHEHHI clIOCOOOM MOACTaHOBKU. [IprMephl pereHust TEeKCTOBBIX

3a1a4 C IIOMOIIBIO CUCTEM ypaBHCHI/Iﬁ
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4 Koopaunate! u rpaduxu. OyHKIuMA
4.1 Koopaunara Touky Ha IpsIMOi
4.2 Yucnossle NpoOMeEKyTKH. PaccTosgsHne Mex 1y AByMsI TOUKaMH KOOPIUHATHOU
' PSIMOiA
43 [TpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Alciucca U opavHaTa
' TOYKHU HA KOOPAUHATHOM MJIOCKOCTH
44 [Tpumeps! rpaduxos, 3aganHbIX Gopmynamu. UteHne rpadukoB pearbHbIX
' 3aBUCHUMOCTEH
4.5 |llonsarue pynkuuu. I'paduk pynknuu. CoiicTBa QyHKIMIA
4.6 |Jluneiinas Qpyukuus, ee rpaduk. ['paduk hyHkmmm y = [X|
47 ['paduueckoe penieHre JIUHEHHBIX YpaBHEHUH W CHCTEM JIMHEWHBIX
' ypaBHEHUIt
5 BeposTHOCTb U cTaTUCTHKA
[TpencraBneHue naHHBIX B BUJE TaOIMll, AUarpamMmm, rpadukoB. 3arnoiHeHne
Ta0NHIl, YTEHUE U TOCTPOCHHE JUarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX)
5.1 |u kpyroBbix). UreHue rpapukoB peajbHbIX IpoleccoB. l3BnedeHnue
uHbOpMallMU U3 JUarpaMM M TaOJMIl, UCIOJIb30BAaHUE U HMHTEPIpETalus
JTAHHBIX
OmnwucarenbHas CTaTUCTHKA: cpeaHee apupMeThdyeckoe, MEAuaHa, pa3max,
5.2 | Haubombllee U HAMMEHbIIIee 3HAYCHHsI HA00pa YMCIOBBIX JaHHBIX. [[pumepsr
CIIy4ailHOM M3MEHYUBOCTH
CnyyaliHbIN SKCHEpUMEHT (OIBIT) W clydaiiHoe coObiTHe. BeposTHOCTB
5g |1 Hactora. Poiib MasioBEpOSTHBIX U MPAKTUUYECKH JIOCTOBEPHBIX COOBITHI
' B Inpupoie M B obmectBe. MoHeTa M wurpajgbHas KOCTb B TEOPHUH
BEPOSITHOCTEN
I'pad, Bepmmna, pedbpo. Crenenp BepumuHbl. Yuciao pedep u cyMMapHas
54 ctenieHb BepiuH. [Ipeacrasnenne o cesizHocTu rpada. Llenn u mukisr. [Tytn
' B rpadax. OO0xonm rpada (dismepoB myTth). IlpeacraBienme 00
OpHUEHTUPOBAHHOM Trpade. Pemenue 3aga4d ¢ momMotpio rpadoB
6 ['eomerpus
HavanbHbie nonatust reomerpun. Touka, npsimasi, OTPE30K, JIyd. Yroi. Buasl
6.1 yrioB. BepTukambHble M CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapanienbHOCTh U NEPIEeHIUKYISIPHOCTD MPSIMBIX
6.2 Cummetpuunble Qurypbl. (OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHHU.

[Tpumepbl CUMMETPUH B OKPYKAIOIEM MUPE
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OCHOBHBIE MOCTPOCHHSI C MOMOIIBIO LUPKYJS M JIMHEHUKU. TpeyroyibHUK.

6.3 .
BricoTa, MenaHa, OuccekTpuca, uX CBOKMCTBA
6.4 PaBHOoOenpeHHBIi W  PaBHOCTOPOHHMI TpeyroibHUKA. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpoiicTBA W TMpU3HAKU PaBHOOEIPEHHOrO TpeyrojpHuka. [Ipu3Haku
' PaBEHCTBA TPEYTOJIBHUKOB
6.6 CpolicTBa W TpHU3HAKA NapauienbHbIX HOpsMblix. CyMMa  yrios
' TPEYroJIbHUKA. BHENIHNE yIiibl TpeyrojJpHUKa
[IpssMoyrosibHbI  TpeyroapHUK. CBOMCTBO MeAMaHbl NPSIMOYTOJBHOIO
6.7 |TPeyroibuuka, MPOBEAEHHOM K TuUnoreHys3e. [Ipu3Haku paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYrOJbHBIM TPEYTOJIBHUK C YIIIOM
B 30°
HepaBeHcTBa B T€OMETpPUHU: HEPABEHCTBO TPEYTOJIbHMKA, HEPaBEHCTBO
6.8 |0 mmuHe 7nOMaHOW, TeopemMa O OoyblleM yrie W OOJBIIEH CTOPOHE
TpeyroyibHUKA. [IlepneHIuKyasp U HaKIOHHAs
6.9 ['eomerpuueckoe MecTo TOUYEK. buccektpuca yrina W CEpeAUHHBIN
' NEPIEHIUKYJISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OKpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CBOMCTBa. B3anmHoe
6.10 | pacmonoxkenne OkpyxHOcTH u Tpsmod. KacarenpHas u  cekymas
K OKPY>KHOCTH
6.11 OKpy>XKHOCTb, BIMCAHHAsl B yrojl. BrnimcaHHas W ONUCaHHAs OKPYKHOCTH

TPEYroJIbHUKA
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8 KJIACC

IIpoBepsieMble TpeOGOBaHMS K Pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM

MPOrpaMMBbl
Kon IIpoBepsieMble IPEIMETHBIE PE3YJIBTAThl OCBOCHUS OCHOBHOM
IIPOBEPSEMOT0 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO O0ILIEro 00pa3oBaHMs
pe3yJsbTara
1 UYucia 1 BBIYUCIICHHUS
Hcnonp30oBaTh  HadyaJbHbIE  INPEACTABICHUS O  MHOYKECTBE
11 JNEUCTBUTEIIBHBIX YHUCEII 11 CPAaBHEHUS, OKPYIJICHHS U BBIYMCIICHUH,
' n300pakaTh JCHCTBUTEIbHBIE YHUCIA TOYKAMU Ha KOOPJIWHATHON
IPSAMON
[IpumeHATh MOHATHE apU(PMETHUECKOrO  KBAaApPAaTHOTO  KOpPHS,
19 HAaXOJUTh KBAJAPATHbIE KOPHU, HCHOJB3YysSd MpPU HEOOXOIUMOCTH
' KAJIbKYJISITOP, BBIOIHATH MPE0Opa30BaHUsl BRIPAXKEHUH, COAEPKALIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEN
13 Hcnonb3oBath 3anucu OOJBIIMX M MallbIX YHCEJI C TMOMOUIBIO
' JECATUYIHBIX Apo0Oei u crerene uncna 10
2 AnreOpanyecKkue BbIpaXeHus
[IpuMeHATh NOHATHE CTENEHM C LEIbIM IOKAa3aTeleM, BBIIOJHATH
2.1 npeoOpa3oBaHus BBIPAKEHUH, COJEPKALIUX CTENEHU C LEJIbIM
MOKa3aTeIeM
BBINONHATS  TOXIECTBEHHbIE  MPEOOpa30BaHUS  pallMOHAIbHbBIX
2.2 BBIDQ)KEHUM Ha OCHOBE MpPABWJ JEHWCTBUM HaJ MHOTOWICHAMH
U anreOpandecKuMu JpoosiMu
2.3 PackianpiBaTh KBaIpaTHBIN TPEXWICH HA MHOKHUTEIU
24 [TpumensTh npeoOpa3oBaHusl BBIPAKEHUN JUIS PEIICHUS Pa3InYHbIX
' 3a]1a4 U3 MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH
3 YpaBHEHUS 1 HEPABEHCTBA
PemaTtp JMHENHBIE, KBaJpaTHbIE YpaBHEHUS M pPalUOHAIBHbBIE
3.1 YpaBHEHUS, CBOASIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHI C JIBYMs
nepeMEHHBIMU
IIpoBoauTE TIPOCTEHINE HCCIEAOBAHUSA YPABHEHUW U CHUCTEM
39 ypaBHEHUH, B TOM YHCIE C TPUMEHEHHEM TIpaduyecKux
npeacTaBlieHuil (yCTaHABIMBATh, UMEET JIM YPABHEHUE WM CUCTEMA
YPaBHEHHUH pELEHUs], €CIIM UMEET, TO CKOJIBKO, U IPOUee)

125



3.3

[lepexoguth OT cHOBeCHOM  (QOPMYJIMpPOBKH 3aJaud K €€
anredpanyecko MOJIETM C TOMOIIbI0 COCTaBJICHUS ypaBHEHUS
WIM CHCTEMbl YpaBHEHUH, HMHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4M MOJYyYEHHBIN pe3yabTaT

3.4

[IpuMEHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsI CPABHEHHS, OLICHKHU,
pelaTh JUHEUHBIE HEPABEHCTBA C OJIHOU MEPEMEHHOM U UX CUCTEMBI,
naBaTh  TpadUUecKyl0  WUTIOCTPAlMI0O  MHOXECTBA  PELICHHIA
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMU

4.1

[lonumaTe U HCHOJB30BaTh (PYHKIIMOHAIBHBIE TOHATUS M S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OMpEAC/ATh 3HAUCHUE
(GYHKIIUU MO 3HAYCHUIO apryMEHTa, ONPENEesaTh CBOMCTBA (DYHKIIUU
1o ee rpaguky

4.2

K
Ctpouth rpaduku sneMeHTapHBIX (QyHKIMA Buma: Y D;, y = X2,

y = X3, Y = |X|, omuceIBaTh CBOWCTBA YHCIOBOW (DYHKIMH II0 €€
rpaduKy

BeposTHOCTh U cTaTUCTHKA

5.1

W3Bnekarb W mpeoOpa3oBbiBaTh HHGOPMAIMIO, MPEICTABICHHYIO
B BUJIe TaOIUII, AarpaMM, rpaduKkoB, MPECTABISATh JaHHBIE B BUJC
Tabnuil, 1uarpamm, rpadukoB

5.2

OnwuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTHYECKHX IMOKA3aTeNeH:
CpEeIHHMX 3HAUYe€HUH W Mep paccewBaHus (pa3Max, JUCIIEPCHS
Y CTaHJApTHOE OTKJIOHEHUE)

5.3

HaxoauTh 94acTOTHI YMCIIOBBIX 3HAYEHUHM M YaCTOTHI COOBITHM, B TOM
YHUCIIe TI0 pe3yJIbTaTaM U3MEPEHUN U HaOJII0IeHUM

5.4

HaxomuTe BEpOSTHOCTH CIIy4allHBIX COOBITUHA B OMbBITAX, 3Has
BEPOSITHOCTH DJIEMEHTApPHBIX COOBITUM, B TOM YHCJIE B OIBITax
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

5.5

Hcnonb3oBath  Trpaduueckue  MOAENW:  JIEPEBO  CIYyYaWHOTO
AKCIIEPUMEHTA, THarpamMMbl Diliepa, YuciaoBas npsmas

5.6

OnepupoBaTh MOHATHUSIMU: MHOXECTBO, MOJMHOXKECTBO; BBITIOJHATH
omepalMiyi  HaJl MHOXKECTBAMH: OOBEAUHCHHE, IIepECeUCHUE,
JOTIOJIHEHUE, TEPEUYHUCIIATh 3JEMEHThl MHOXECTB, IPUMEHSTH
CBOMCTBA MHO>KECTB
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5.7

Hcnonb3oBaTh Trpaduueckoe MPENCTaBICHUE MHOXKECTB U CBSI3EH
MEXKJy HUMH [JIi ONMCAaHHUS IPOLIECCOB U SIBICHUN, B TOM YHCIE
IIPU pelICHUH 3a7]a4 U3 APYTUX YyYeOHBIX MIPEIMETOB U KYpPCOB

['eomeTpus

6.1

Pacno3HaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJbHUKOB, UX 3JEMEHTBHI,
MOJIb30BAaThCSl KX CBOMCTBAMM TIPU PEUICHUHM TE€OMETPUUECKUX
3a1a4

6.2

[IpumMeHsATh CBOWCTBA TOYKH IEPECEUCHUS MEAWAH TPEyTrOoJIbHUKA
(LeHTpa Macc) B pelieHuu 3a1a4

6.3

Brnagers mNOHATHEM CpeaHEd JHMHUMA TPEYroJbHUKA W TpareluH,
IPUMEHATh KX CBOWCTBA IIPU PEUICHUM TE€OMETPUYECKUX 3aaad.
[lons3oBatbes Teopemort Paneca U TEOPEMOU O MPONOPLIUOHATBHBIX
OTpe3Kax, MPUMEHSATh UX JJIS PEIICHUS MPAKTUYECKUX 3a/1a4

6.4

[IpumeHsATh mnpu3HAKKW MNOAOOWS TPEYrOJbHUKOB B  PELICHUU
TCOMETPUYECKUX 3a]1a4

6.5

[Tonb3oBatbest Teopemoit Iludaropa mist pemieHuss reoMeTpUYecKuX
U [pakTH4eckux 3anad. CTpouTh MAaTeMaTH4YeCKyl0 MOJEIb
B PAKTUYECKUX 33]]a4aX, CAMOCTOSITENIBHO JIEJaTh YEPTEXK U HAXOAUTh
COOTBETCTBYIOILIUE JTTMHBI

6.6

Bilamers NOHATHAMM CHHYCA, KOCHMHYCAa M TaHI€HCa OCTPOro yria
MPSAMOYTOJIBHOTO TpeyroibHUKa. [lob30BaThCAd ATUMH TMOHATHIMU
JUISL PEILIEHUS TPAKTUYECKUX 3a]1a4

6.7

Boruucnsate  (pa3nuuHbIMU - clIOCOOaMH)  TUIONIAAb TPEYTroJbHUKA
U TUIOIIAJIM MHOTOYTOJIbHBIX (PUryp (moyib3ysich, riae HEoOXO0IuMO,
KaJIbKYJISTOPOM). [IpUMEHSITh MOy4eHHBIE YMEHUSI B MPAKTUUYECKUX
3a7adax

6.8

Bnagerp  NMOHATUSMM  BIIMCAHHOTO U LIEHTPAJIBHOIO  YIJa,
HCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaX, YIJIAX MEXAY XOpJIamMu
(CeKyIuMH) U yIjie MEXKAY KacaTelIbHOM M XOPJOW MpHU pPEIICHUU
r€OMETPUUECKUX 3a1a4

6.9

Biamerp MOHATHEM ONMCAHHOTO YETBIPEXYTOJBHUKA, ITPUMEHATH
CBOMCTBA OIMCAHHOTO YETHIPEXYTOJIbHUKA [IPU PELIEHUU 3a/1a4

6.10

[IpuMeHATh TMOJy4YEHHbIE 3HAHUA Ha NPAKTUKE — CTPOUTH
MaTeMaTHYECKUEe MOJICIU I 3a7ad peajbHON >XU3HU U MPOBOAUTH
COOTBETCTBYIOIIME  BBIUMUCIEHUS C  NPUMEHEHUEM  MoJao0us
U TPUTOHOMETPUH (TOJIB3YSCh, I/I€ HEOOXOAUMO, KaJbKYISTOPOM)
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IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon [IpoBepsieMblii 37IEMEHT COJIEPIKAHUS
1 Uucna 1 BBIYUCIICHUS
11 KBanpaTtHeiii kopeHb u3 uucia. [loHstue o0 wuppanMoOHATIBLHOM YHCIIE.
' JlecsaTuuHbie NPUOIMKEHUS UPPALMOHATBHBIX YUCEI
CpolicTBa apuMeTHUYECKUX KBaJPATHBIX KOPHEH M UX TPUMEHEHHE
1.2 |k mnpeoOpa3oBaHHIO  YHUCIOBBIX  BBIPAXEHUH U BBIYMCICHUSAM.
JIeCTBUTEIBLHBIC YHCIIA
1.3 | CremneHb ¢ 1ebIM MMOKa3aTeNIeM U ee cBorcTBa. CTaHIapTHAs 3alUCh YHUCIIa
2 AnreOpanydecKkue BhIpaXKEHUs
21 KBagparHelii  TpeXwsIeH,  pas3jOKEHHE  KBAJAPATHOTO  TPEXWICHA
' Ha MHOXKUTEIIN
2.2 | AareGpanueckas 1po6b. OCHOBHOE CBOMCTBO ajreOpandeckoil 1podu
2.3 | CnoxxeHue, BEBIUMTAHUE, YMHOXKEHHE, JIEICHUE allreOpandecKux apooei
2.4 | PanuoHanbHBIC BHIPAXKECHUS M UX ITpeoOpa3oBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHenue, (opmyna KOpPHEW KBaapaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemenne ypaBHEeHUI, CBOASAIINXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 | Ilpocreiimme qpoOHO-paIMOHATBHBIE YPABHEHUS
['padrueckas naTEepnpeTaus ypaBHEHUHN ¢ IByMs IEPEMEHHBIMU U CUCTEM
3.4 JIMHEMHBIX YPABHEHUU C ABYMs IepeMEHHbIMU. [Ipumepsl penienus cucrem
HEJTMHEHHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU
3.5 Perrenre TeKCTOBBIX 3a/1au aareOpandecKuM CIiocoooM
3.6 | YucnoBbie HEPAaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 04HOMN ITEpEMEHHOMN
3.8 | PaBHOCMJIBHOCTH HEPABEHCTB
3.9 | JluneitHbie HEPABEHCTBA C OJTHON TIEPEMEHHON
3.10 | Cucrembl THHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU
4 OyHKIIUU
41 [lonarue dyukuuu. OO6MaCTh OMpEACTICHUS W MHOXECTBO 3HAYCHUM
' ¢ynkuuu. CriocoOsl 3amanus QyHKIHIA
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4.2

['paduk pynkumu. YrteHne cBOMCTB GYyHKIIUH MO €€ rpaduKy

4.3 | Ilpumepsl rpadukoB PYHKIIHHA, OTpaKaIOUIUX peaIbHbIC MPOIIECCHI
44 OyHKIMK, ONUCHIBAIOIIKAE TMPSAMYI0 M OOpaTHYIO MPOHOPIHMOHATIHHBIC
' 3aBUCUMOCTH, UX TpadUKH
45 | Oyakuumy = X% y=x3
4.6 | dynkuan Y O4X, y =X
4.7 ['pacduueckoe pelieHue ypaBHEHUN U CUCTEM ypaBHEHUMN
3) BeposTHOCTh U cTaTUCTHKA
5.1 [IpencraBieHue JaHHBIX B BUJIE TA0JIULI, JUArpaMm, TpaduKoB
5 o MHoOX€ecTBO,  3JEMEHT  MHOXKECTBA,  ITOAMHOXecTBO.  Ormnepanuun
' HaJ MHOXKECTBaMH: 00bEIMHEHHE, IIEPECEUCHHE, JOMIOJIHEHUE
53 CaoiicTBa oInepanui Hax MHO>KECTBAMMU: [IEPEMECTUTEIBHOE,
' COYETATENBHOE, PACTIPEEIUTEIBHOE, BKIOUCHUS
5 4 Hcnonb3oBanue rpauueckoro MmpeacTaBiICHUST MHOMKECTB JJI OMHCAHUS
' peanbHBIX MPOLECCOB U SIBJICHUH, U PEIICHUN 3a]a4.
55 N3mepenne paccenBaHus JaHHBIX. J(ucrnepcus U CTaHAAPTHOE OTKIOHEHUE
' YHUCJIOBBIX HA0OpOB. /lnarpamMma paccemBaHus
DJIeMEHTapHble COOBITHS cliydailHOTO onbita. CiydaliHble COOBITHS.
56 BepositHocti coObITHHA. ONBITEI ¢ PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
' coObITusiMu.  CiydaiiHblii  BbIOOp. CBsI3b  MEXAY MaJOBEPOSTHBIMU
Y IPAKTUYECKU TOCTOBEPHBIMH COOBITHSIMU B IIPUPOJE, OOIIECTBE U HAYKE
HepeBo. CBolcTBa JEPEBBEB: EAWHCTBEHHOCTH IIyTH, CYIIECTBOBAHUE
5.7 BUCSYEH BEpIIMHBI, CBSI3b MEXJY YHUCIOM BEpIIMH M YHUCIOM pebep.
[IpaBuno ymHoxxkenus. Pemienue 3a1ay ¢ moMmoIsto rpagos
[IpoTuBomnonoxkupie  coObITUsA. Juarpamma Oiinepa. OObeauHEHHE
5.8 | u mepeceuenue coObiTUi. HecoBmecTHbie coObITHS. DOpMyna CIOKECHUS
BEPOSITHOCTEN
5.9 | Ycnosnas BepoaTtHOcTsh. [IpaBuno ymHoxkenus. HezaBucumbie coObITHS
[IpencraBnenue SKCEpUMEHTAa B BUAE JepeBa. Pemenue 3agay
5.10 |Ha HaXOXJCHHE BEPOATHOCTEH C TOMOIIBIO JIepeBa  CIyY4alHOTO
AKCIIEPUMEHTA, AUarpaMmm ODilsiepa
6 ['eomerpus
6.1 YetplpexyronpHuku. [lapamienorpamMm, €ro npu3HaKky U CBOWCTBA
6.2 [IpsiMmoyrosibHUK, pOMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
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Tpanmenusi, paBHOOOKass Tpamenwsi, €€ CBOWCTBA W  TMPU3HAKHU.

6.3
[IpssmoyroJsibHas Tpaneuus
6.4 Meron ynsoenus menuassl. LlenTpanbHas cummerpus. Teopema daneca
' Y TeopeMa O MPONMOPLHUOHAIBHBIX OTPE3KAX
6.5 CpenHue JTMHUM TPEYTroJIbHUKA U Tpareuuu. LIeHTp Macc TpeyroiabHuKa
6.6 [TonoOue TpeyronbHUKOB, Kod(hduuuent mnomodus. [Ipusnaku mnomoOus
' TpeyrojibHUKOB. [IpuMeHeHne nogo0us Mpu pelieHrnr MPaKTUYECKUX 3a]1a4
6.7 @opmynbl  JUIA  IUIOMAQAM  TPEYroJibHUKA, MapaiienorpaMma, pomoOa
' U TpAIeInu
6.8 CpolicTBa MmIomaned reomerpudeckux @uryp. OTHOIIEHHE IUIOMIAaen
' o00HBIX QUTyp
6.9 Brruncnenue miomauaei TpeyroJbHMKOB U MHOTOYTOJIbHUKOB HAa KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mnpu penieHun
' MPAKTUYECKUX 3a/1a4
CuHyC, KOCHUHYC, TAaHI€HC OCTPOTO yrja NpSMOYTOJIbHOTO TPEYrOJbHUKA.
6.11 | OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. |PUTOHOMETPHUYECKHE
dbynkuuu yrios B 30°, 45° u 60°
6.12 BrnincanHble U LEHTPAIBHBIE YIVIBI, YTOJ MEXIY KacaTeJIbHOM U XOPAOW.
' VYriael MEXAY XOpAAMU U CEKYLIUMU
6.13 | BnmcaHHbIe U OMIMCAHHBIE YETHIPEXYTOJIBHUKU
6.14 B3auMHOe pacrnonoxeHue IByX OKpyxHocter. Kacanue OKpyKHOCTEH.

OO01mue KacaTelbHbIE K IBYM OKPYKHOCTSIM
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9 KJIACC

IIpoBepsieMble TpeOGOBaHMS K Pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM

NPOrpaMMbl
Kon [IpoBepsieMble TPEAMETHBIE PE3YIBTATBI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHMs
pe3yapTara
1 Yucna v BRIYUCIEHUA
11 CpaBHUBAaTh U YIOPAIOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE
yucia
BrimonHATh apudmeTnieckue JeHCTBUS C PAIIMOHATBHBIMU YUCIIAMH,
1.2 coueTasl YCTHbIE M MHCbMEHHBIC IPUEMBI, BBINOJIHATH BBIYMCICHUS
C UPPALMOHAIIBHBIMU YW CIIAMH
13 HaxonuTh 3Ha4YE€HUS! CTENEHEW C LEIbIMHU IMOKA3aTeIIMU U KOPHEW,
' BBIYUCIISITh 3HAYEHUSI YHCIIOBBIX BBIPAKEHUI
14 OKkpyriATh ~ ACHUCTBUTENIbHBIE  YWCIA,  BBIIOJHATH  MPUKUAKY
pe3ynbTaTa BBIYUCIEHHH, OLEHKY YHCIOBBIX BBIPAKEHHIMA
2 VYpaBHEHUs U HEPABEHCTBA
21 Pemiath nuHEWHBIE U KBaJpaTHbIE ypaBHEHUS, YpaBHEHWS,
' CBOJSILIMECA K HUM, TPOCTEHIINE TPOOHO-pALIMOHATBHBIE YPAaBHEHHUS
PemaTte cucTeMsl IBYX JIMHEMHBIX YPAaBHEHUN C IBYMS IIEPEMEHHBIMU
2.2 Y CUCTEMBI BYX YPAaBHEHHI1, B KOTOPBIX OJHO YPABHEHUE HE ABIIACTCS
JIMHEUHBIM
Pemarb TekcToBBIE 337aun alreOpaMyecKuM CocoOOM € MOMOIIbBIO
2.3 COCTaBJICHUSI YPaBHEHHUS WJIM CHUCTEMBI JBYX YpPaBHEHUN C JBYyMs
MEPEMEHHBIMU
[IpoBoaUTE TIPOCTEUIINE HWCCIEAOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHUH, B TOM UHCIE€ C MPUMEHEHUEM TIpauuecKux
2.4 NpeACTaBIeHU  (Hampumep, yCTaHaBJIUBATh, uMeeT  JiI
YpPaBHEHHE WJIM CHUCTEMA YPAaBHEHHMI pELICHUS, €CIM HMEET,
TO CKOJIBKO)
Pemiate  nuHEVWHBIE HEPABEHCTBA, KBAJpaTHbICE HEPABEHCTBA,
2.5 M300paXkaTh PEIICHHE HEPABEHCTB HA YHCIIOBOM MPSMOM, 3aIUChIBATh
peneHue ¢ IOMOLIBI0 CUMBOJIOB
26 Pemiatb cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
' BKJIIOYAIOLIME KBAJpPaTHOE HEPABEHCTBO, H300paxaTh pELICHUE
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CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3alIMCbIBATh PCHICHHC
C IIOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUH PA3JIMYHBIX 3a7a4

DOyHKINU

3.1

Pacno3naBath q)YHKHI/II/I HN3YUCHHBIX BHUIOB. Iloka3pIBaTh
CXCMATHYCCKH  PACIIOJIOKCHHUC Ha KOOpI[HHaTHOﬁ IIJTTIOCKOCTH

rpadukoB pynkuuii Buga: Y = kX, y=kx+b, y DE ,y=ax?+bx+c
X

B 3aBUCHMOCTH OT 3HA4YeHHUU K0d()(PHIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIUH

3.2

[Toka3piBaTh CXEMATHYECKH pACMHOJIOKEHHUE Ha KOOPJIAUHATHOU
IOCKOCTH TpadukoB PpyHKIMN BUaa Y Dﬁ , Y = |X| u onuceiBaTh

CBOMCTBA (PyHKIMI

3.3

Crpoutrb W H300paxaTb CXEMaTHYECKH TpapUKA KBaJAPAaTUYHBIX
(GyHKIMI, omuchIBaTh CBOMCTBA KBAaApaTUYHBIX (YHKUUH IO HX
rpadukam

3.4

PacniozHaBath KBajpaTuuHyro (QyHKUHIO 1O (opmyse, MPUBOAUTH
NpUMEpPbl KBAAPATHUUHBIX (YHKUUA M3 peabHOM KU3HU, (PU3HKH,
r€OMETPUU

Apudmernueckas U TeOMETpUUECKasi IPOrPECCUU

4.1

PacrioznaBath apudMeTHuecKyr0 M TEeOMETPUUYECKYIO MPOrpeccuu
NP pa3HbIX crioco0ax 3ajaaHus

4.2

BbINOAHATS BBIYMCICHUS C HUCHOJb30BaHHEM (opMysn N-ro dieHa
apu(PMETUUECKOW M TeOMETPUYECKOM MPOrpPecCHil, CyMMBbI MEPBBIX
N 4JIEHOB

4.3

N3o0paxaTh 4ieHbI MOCIE0BATEILHOCTH TOUKAMU Ha KOOPJMHATHON
IUIOCKOCTHU

4.4

PemaTte 3agaum, CBs3aHHBIE C YMCIOBBIMHU IIOCIIEIOBATEIBLHOCTIIMU,
B TOM YHCII€ 33Ja4d W3 PEATbHOW XU3HH (C MCHOJIb30BAHUEM
KaJIbKYJISTOPA, ITUGPOBBIX TEXHOJIOTHH)

BeposTHOCTh U cTaTHCTHKA

5.1

M3Bnekarh W mpeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEICTABICHHYIO
B pPa3UYHBIX MCTOYHUKAX B BHUJE TaOJUIl, Auarpamm, rpadukos,
MPEICTABIIATH TAHHBIC B BUJIC TAOJIHII, TUarpamMm, rpaukon
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5.2

Pemate 3amaum OopraHM30BaHHBIM IMEPEOOPOM BAPHUAHTOB, A TAKKE
C UCIOJIb30BAHHUEM KOMOUHATOPHBIX MPABUI U METO/I0B

5.3

Hcnons30BaTh  ONMUCATENbHBIC XapaKTEPUCTHKH I  MAacCCHBOB
YHCIIOBBIX JAHHBIX, B TOM WYHCJIEC CpPETHHE 3HAYCHUS H MEpPHI
pacceuBaHuUsI

5.4

HaxoauTh 4acTOThl 3HAYEHWM W YacTOThl COOBITHS, B TOM YHCIIE
MOJIb3YACh pe3yJbTaTaMU MPOBEACHHBIX U3MEPEHUN U HAOIIOICHUI

5.5

HaxoauTe BepOsSITHOCTH CIy4yalHBIX COOBITUN B M3YUYEHHBIX OIBITAX,
B TOM UYHCIIE B OIBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU, B CEpUSIX HMCIBITAaHUN JI0 MEPBOrO ycrexa, B CEepHUsiX
ycnblTaHuK bepHyium

5.6

HNmMeTp mpenacraBieHue O CIy4alHOW BEIMYMHE U O PaCIpEeIICHUU
BEPOATHOCTEN

5.7

HmeTth npeacTaBiieHUuE O 3aKOHE OOJIBIIMX YMCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4alHOM HW3MEHYMBOCTM M O POJIM 3aKOHA
OOJIBILIMX YUCEN B IPUPOJIE U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPBIX YIJIIOB, HAXOIUTH C UX
MOMOILBIO PA3JIUYHBIE HJIEMEHTHI MNPSMOYTOJBHOTO TPEYTroJIbHUKA
(«pemeHue MPSMOYTOJIBHBIX TPEYTOJIBLHUKOB ). Haxomutb
(C TOMOIIBI KaJbKYJSITOpA) UIMHBI M YIJIBI JUISI HETaOIMYHBIX
3HAUYCHUU

6.2

[Tonmb30BaThCs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JJISI HAXOXJEHUS COOTHOIICHUMN
MEK]ly TPUTOHOMETPUUECKHUMU BEIIMYMHAMU

6.3

Hcnonb30BaTh TEOpEMbI CHHYCOB M KOCHUHYCOB ISl HAXOXKICHUS
Pa3JIMYHBIX 3JIEMEHTOB TPEYTrOJbHUKA («PELICHUE TPEYTOJIbHUKOBY),
MIPUMEHSATH UX IIPU PELICHUU T€OMETPUUECKUX 3a0a4

6.4

Bnagers moHATHAMH TpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB TOJ00HBIX (puryp. Tlomb3oBaThCs CBOMCTBAMHU TOIOOMS
MPOU3BOJIBHBIX (DUTYpP, YMETh BBIYHCIATH IJIUHBI U HAXOJWUTH YTJIbI
y noj00HbIX (uryp. [IpumeHsTh CBOMCTBa MOI00US B MPAKTUUYECKUX
3ajayax. YMEThb MNPUBOAWTH MPUMEPbl  MOJOOHBIX  (UTYp
B OKPY’KaroILEM MHUpE

6.5

[Tonp3oBaThcs TEOpeMaMH O TPOM3BENCHUM OTPE3KOB  XOPII,
O TIPOM3BEICHUU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHON
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6.6

[Tonp30BaTbCsi  BEKTOpaMHM, NOHUMAaTh MX  TF€OMETPUUYECKUU
U (U3UIECKUN CMBICI, TIPUMEHSITh WX B PCIICHUU T€OMETPHUYCCKUX
u ¢pusndeckux 3anad. [[puMeHsATh cKaJIIpHOE MTPOMU3BEICHNE BEKTOPOB
JUUIS. HAXOXKJICHHS JUIMH U YTJI0B

6.7

[Tonp30BaThCs MCTOOOM KOOpAWHAT Ha IINIOCKOCTH, IIPUMCHATH CI'0
B PCHICHUHN I'COMCTPHUIYCCKHUX U INPAKTUICCKUX 3aJa1

6.8

Biagers NOHATHAMU  IIPAaBUJIBHOIO  MHOIOYIOJIBHUKA, JUIMHBI
OKPY’KHOCTH, JUIMHBI OYTM OKPYKHOCTH WM PaJWaHHOW MeEpHI yrija,
YMETh BBIUHCIATH IUIOIAAb Kpyra M ero yvacred. lIpumensars
IIOJIyYEHHBIC YMEHUS B [IPAKTUYECKUX 3a7a4ax

6.9

HaxoauTe ocu Wi HEHTPBl CAMMETPUU (PUTYD, IPUMEHATH JBUKEHUS
IIJIOCKOCTH B IPOCTEHIINX CIIydasix

6.10

[IpuMeHATh TIONyYeHHBIC 3HAHUS HAa TPAKTHKE — CTPOMTH
MaTeMaTHYECKUE MOJCNN IS 33734 peabHON >KU3HH U MPOBOJIUTH
COOTBETCTBYIOIIME  BBIYHMCICHHS ¢  NPUMCHCHHEM  I0JIOOHS
U TPUTOHOMETPUYECKHX (YHKIHHA (TIOJB3YsICh, TNIE HEOOXOIHMMO,
KaJIbKYJISITOPOM)

IIpoBepsieMblie 3JIeMEHTBI COAECPKAHUSA

Kon [IpoBepsieMbIl AIEMEHT COAEPKAHUS
1 Yucna ¥ BEIYUCICHUS
11 PannonanpHbie YKcnia, UppaloHaIbHBIC YHCIIa, KOHEUHbIE U OECKOHEUHBIE
' JECITUYHBIC IPOOH
MHOK€ECTBO JIEMUCTBUTEIBHBIX YHCEN, JCUCTBUTEIBHBIC YHMCIA Kak
19 OCCKOHEUHBbIE JECATHUYHBIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
' MEXIY MHOMXKECTBOM JIEMCTBUTEJBHBIX YMCEI U KOOPAMHATHOU MPSIMOW.
CpaBHEHHE AEHCTBUTEIBHBIX YHACEI
1.3 Apudmernyeckue ASHCTBUS ¢ ACHCTBUTEIHPHBIMU YUCIAMU
W3mepenus, npuOImKeHus, OINEHKH. Pa3Mepbl 0OBEKTOB OKPYKAOIIETO
14 MHUpa, IIUTEIBHOCTh TMPOIIECCOB B OKpykawmiem mupe. [IpubmnkeHHoe
' 3HAQYCHUE BEJIWYWHBI, TOYHOCTh mNpuOIMxKeHus. OKpyrieHue Yucel.
IIpuknka U OLIEHKA pe3ysIbTaTOB BBIYUCIICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 | YpaBHeHUd C OMHOU MTEPEMEHHOM
2.2 JluneriHoe ypaBHeHHE. Penienne ypaBHEeHUN, CBOISIIMXCS K TUHEHHBIM
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2.3

KBagpaTHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIIMXCS K KBaAPATHBIM

bukBanpatHoe ypaBHeHue. [IpuMepsl pemeHHs ypaBHEHUH TpPETbEU

24 U YETBEPTOM CTENEeHEH pas3sioKeHHUEM Ha MHOXKUTEIN

2.5 | Pemenue npoOHO-pallMOHAIbHBIX YpaBHEHUN

2.6 | Cuctembl ypaBHEHHI

2.7 | YpaBHEHHE C IBYMs IEPEMEHHBIMH U €0 Tpaduk

2.8 | Pemenue cuctem ABYX JMHEHHBIX YPaBHEHHUH C IByMs E€PEMEHHBIMU

29 PemeHVHe CUCTEM JIBYX YPaBHEHMI, OJHO U3 KOTOPBIX JIMHEIHOE, a Jpyroe —
BTOPOM CTENEHU

2.10 | I'paduyeckas HHTEpPIPETANNS CHCTEMbI YPABHCHUN C ABYMS TIEPEMEHHBIMH

2.11 | PemeHue TEKCTOBBIX 3a/1au alreOpandecKuM CIocoooM

2.12 | YucnoBble HEpaBEHCTBA M X CBOWCTBA

2.13 | Pemienue TMHEWHBIX HEPABEHCTB C OJHON MEPEMEHHOM

2.14 | PemieHue cucteM JIMHEWHBIX HEPABEHCTB C OJHON MEPEMEHHOM

2.15 | KBagpaTHbie HEpaBEHCTBA

516 ['padrueckas wHTEpIIpETaMsl HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMS
IePEeMEHHBIMU

3 Oynkumn

31 KBaaparuunas ¢ynkuus, ee rpaduk u cBoiictBa. [lapabomna, KoopauHATHI
BEPIIMHBI TTapaboJIbl, OCb CHMMETPUH MapaboITbl

3.2 | I'paduku pyukimit y = kX, y = kx + b u ux cBoiictBa

3.3 |I'papuku pynxmuit Y Y X3 M MX CBOMCTBa

3.4 | T'paduku pyHKIHA Y Dﬁ , ¥ = |X| m ux cBoiicTBa

4 UwucnioBbie MOCIEA0BATEILHOCTH

OmnpeneneHne W CrnocoObl 3aJlaHMsl YHCIOBBIX TOCTEAOBATEILHOCTEH.

4.1 3agaHue TOCJIENOBATEIBHOCTU PEKyppeHTHON (opMynoit u dopmyoi
N-TO WIeHa

49 Apudmernueckas nporpeccus. @opmynbl N-ro 4ieHa apupMETHICCKOM
MIPOTPECCHUN, CYMMBI ITIEPBBIX N WICHOB

43 ['eomerpuueckas nporpeccusi. P@opMmysabl N-r0 YjI€HA TIE€OMETPUYECKOU

MPOrPECCUU, CyMMBI NEPBBIX N YJICHOB
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N300pakeHrne wieHOB apu(PMETUYeCKOW M TE€OMETPUUYECKOM MpOorpeccuit

4.4 TOYKaMH HAa KOOPAWHATHOW IUIOCKOCTU. JIMHEMHBIN M 3KCIIOHEHIHATbHBIN
poct
4.5 | CioxHbIE TPOLIEHTHI
) BeposATHOCTh U cTaTUCTHKA
[IpencraBnenne MaHHBIX B BHAEC TaOnWI, auarpamM, Tpaduxos,
5.1 UHTEpIpeTanusi JaHHBIX. YTEeHHe U TMOCTPOCHHE TaOJull, Juarpamm,
rpauKoB MO peabHBIM JJAHHBIM
5.2 [lepecTanoBkH U (hakTOpHAT
5.3 CoueTraHus ¥ YUCJIO COYETAHUM
5.4 Tpeyronsuuk [lackans. Pemenue 3a1a4 ¢ ucnoyib30BaHHEM KOMOMHATOPUKU
55 ['eomerpuyeckas BeposiTHOCTh. Ciy4yalHBIM BBIOOp TOYKH M3 (UTYPHI
' Ha MJIOCKOCTH, U3 OTPE3Ka U U3 IYTU OKPYKHOCTH
5.6 HcnbiTanue. Ycnex u Heynaya. Cepust HICIIBITAHUM 10 IEPBOTO ycIiexa
5 7 Cepus ucnbiTanuii bepuyinu. BeposiTHOCTH COOBITUI B CEpUU UCTIBITAHUI
' beprymmu
5.8 | CnyuaiiHasg BeJIMUMHA U PACpPEEICHUE BEPOSTHOCTEN
59 MaremaTuyeckoe OXxHAaHWEe U aucrnepcusd. [IpuMepsl mMaTeMaTHyecKOro
' OKHJIAHUS KaK TEOPETUUECKOTO CPEAHErO 3HAUEHUS BETUUHHBI
510 MareMatndeckoe OXUJAHWE U JAUCIEPCHS CIIYYaWHOW BEJIMYUHBI «YUCIIO
' YCIIEXOB B CEpUU UCTIBITaHUN bepHym»
511 [Tonsartue o 3akoHe OoNbIINX yncel. M3mMepeHre BeposTHOCTEN C MOMOIIbIO
' yacToT. PoJib 1 3HaUeHHE 3aKOHA OOJBIINX YUCEN B PUPO/JIE U 0OIIECTBE
6 ['eomerpus
6.1 Cunyc, «xocunyc, Tanreic ymioB or 0 gmo 180°. OcHoBHOE
' TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIbI MPUBEACHUS
Pemienne TtpeyronpHukoB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
6.2 Pelienne mpakTHYECKMX 3a7ad C HMCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB
U TEOPEMbI CUHYCOB
6.3 | IIpeobpasoBanue nomoous. [1ogo0me COOTBETCTBEHHBIX DJIEMEHTOB
6.4 Teopema O TNPOU3BEIECHUM OTPE3KOB XOPJ, TEOPEMbl O MPOU3BEICHUU
' OTPE3KOB CEKYIIHNX, TEOPEMa O KBaJApaTe KacaTelIbHOU
6.5 Bektop, J1nuHa  (MOIyJb)  BEKTOpa, COHANpPABICHHBIE  BEKTOPHI,

IMPOTHUBOIIOJIOKHO HAIIPABJIICHHBIC BCKTOPbI, KOJUIMHCAPHOCTL BCKTOPOB,
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PaBCHCTBO BCKTOPOB, OIICpalMK HAJ BCKTOPAMMU. Paznoxenue BCKTOpa
10 ABYM HCKOJIUIMHCAPHBIM BCKTOpAM

Koopaunatel BekTopa. CkajasipHOE MPOU3BEICHHUE BEKTOPOB, MPUMEHEHHE

6.6
JUTS. HAXOXICHUS JUIWH U YTJIOB
JlexapTOBBI KOOPAUHATHI Ha TNIOCKOCTH. Y PABHEHUS MPSMOUN U OKPYKHOCTH
6.7 | B KOOpAWHATAX, MMEPECCUCHNE OKPYKHOCTEH U MPSAMBIX. MeToa KOOpIuHAT
U €ro MPUMEHEHUE
6.8 | [IpaBuibHBIC MHOTOYTOJIbHUKH
6.9 Jlnvna okpykHOCTU. ['pamycHas u paguaHHasi Mepa yriia, BRIYMCICHUE JTMH
' JyT OKPYXHOCTEH
6.10 |Ilmomanpe kpyra, CeKTOpa, CETMEHTa
6.11 JIBKEHUS TUIOCKOCTH W BHYTPEHHHE CUMMETpHH (uUryp (dIeMeHTapHBIE

npenacrasienus). [lapamnensasiii nepenoc. [loBopot
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MNEPEYEHB (KOJUP®UKATOP) IPOBEPSAEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHUMSI OCHOBHOM OBPA30OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA U DJIEMEHTOB
COJEPXAHUA ITO MATEMATHUKE

J11st mpoBeZIeHUs] OCHOBHOT'O TOCYIApCTBEHHOTO 9K3aMeHa 10 MaTeMaTHKe (Janee —
OI'D no wMaremaTHKe) UCHOJB3YETCS TMepedeHb (KoaudUKaTop) MpOBEpsSEMbIX

TpeOOBaHUN K

pe3ysibTaTaM OCBOCHMSI OCHOBHOM 0Opa3oBaTEIbHOM MPOTPaMMBbI

OCHOBHOI'O 06I[I€FO O6p&30BaHI/IH " 3JICMCHTOB COACPIKAHUA.

IIpoBepsiembie Ha OI'D mo maremaTuke TpPeOOBaHUSA K Pe3yabTATaM OCBOCHMS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111€r0 00pa3oBaHuUsA

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K TIPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30oBaTelIbHON MPOrpPaMMbl OCHOBHOTO OOIIEro
obpazoBanust Ha ocHoBe PI'OC

1

YMeHue onepupoBaTh IMOHSTUSMH: MHOECTBO, IOAMHOXECTBO,
olepanuy HaJ MHOXXECTBAMHU; YMEHHE OIEPUPOBATH MMOHATUSMU:
rpad, cBs3HBIA Tpad, AEepeBO, IUKI, MPUMEHATh WX NPU PEIICHUU
3aJla4y; YMEHHE UCTOb30BaTh rpaduueckoe mpeIcTaBlIeHne MHOKECTB
JUTSI ONTUCAHUS PEaJbHBIX MPOIIECCOB U SIBICHUM, TPU PEUICHUH 3a1a4
U3 IPYTUX YYEOHBIX TPEAMETOB

YMeHue onepupoBaTh MOHATUAMHU: OIPEACICHUE, aKCHOMA, TeOpeMa,
JI0OKa3aTeIbCTBO; YMEHHE pAacCllO3HaBaTb WMCTUHHBIE U JIOYKHBIE
BBICKA3bIBAHUS, NPHUBOJWUTH IPUMEPHI M KOHTPHPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUM

YMeHne OonepupoBaTh MHOHATUSMU: HATypaJIbHOE YHUCIO, IPOCTOE
M COCTAaBHOE YMCJIO, JCJIUMOCTh HATYpPAJIbHBIX YHCEI, MPU3HAKU
JETUMOCTH, TIeJI0E YHCIIO, MOAYJIh YHCa, OOBIKHOBEHHAs IpOOb
U JIeCATUYHAs APOOb, CTAHAPTHBIN BUJI YHCIIA, PAIMUOHATBHOE YHUCIIO,
UPpPALMOHATBFHOE YHUCIIO0, apu(PpMETUYECKUN KBAJPATHBIM KOPECHb;
YMEHHE  BBINOJHATH  JEUCTBHS C  4YHUCIAMHM, CpaBHUBATh
YU yIOOPSA0YMBATH YMCIA, MPEACTABIATH 4YKCIa HAa KOOPJIWHATHOM
NpsAMOM, OKPYIJVISTH YHCIA; YMEHHWE JeJaTh NPUKUIAKY U OILIEHKY
pe3yabpTaTa BBIYMCICHUN

YMeHue onepupoBaTh MOHATUAMM: CTEIEHb C LEIBIM ITOKA3aTeseM,
apru(pMeTHYeCKUi KBaAPaTHBI KOPEHb, MHOTOWIEH, ajaredpandeckas
IpoOb, TOXKIAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEHU
Oonbllle €IUWHULBI; YMEHHE BBINOJHATH pacueTel IO Qopmysam,
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npeoOpa3oBaHusl  IENbIX, APOOHO-PAllMOHANBHBIX  BBIPAKEHUH
Y BBIPQXEHUU C KOPHSAMH, PA3JIOKEHUE MHOTOWICHA HA MHOXHUTEIH,
B TOM 4YHCJIE€ C HUCHOJb30BaHHEM (GOpMyN pPa3HOCTH KBaJIpaToB
Y KBaJpaTa CyMMBI U Pa3HOCTH

YMeHHe onepupoBaTh IMOHATHIMU: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OJIHOM IIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOM; YMEHHE PEIIaTh JIMHEWHBIE U KBAJPATHBIE YPABHEHHUS],
JTpOOHO-paIlMOHATBHBIE YPAaBHEHHSI C OJTHOM MEPEMEHHOM, CHUCTEMBbI
JBYX JINHEMHBIX YPAaBHEHUM, JINHEMHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHbIe M JpOOHO-pallMOHAJbHBIE HEPABEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJIE IIPU PELIEHUH 3a/1a4 U3 APYTUX IPEAMETOB
M TPAaKTHYECKUX 3aJay; YMEHHE MCIOJIb30BaTh KOOPAUHATHYIO
OpSMYI0 U KOOPAMHATHYIO IIOCKOCTb JJISi U300pa)KEHUS pelIeHUN
YPAaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: PyHKLUSA, TpaduK PyHKINUU, HYIH
byHKIIH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHusi, yObIBaHWsA, HAWOOJbIIEE W HAUMEHbIIEE 3HAYCHUS
byHKIIH; yMEHHE OTIEpPHPOBAThH MOHSITHSIMH: npsimast
NPONOPIMOHATBHOCTh,  JUHEWHass  (QYHKIUSA,  KBaJpaTUYHAS
byHKUMs, oOpaTHas NPONOPLUOHAIBHOCTh, Mapabojia, Tunepooa;
yMEHHE CTpOouTh rpapuku (YHKUMNA, HCIONB30BaTh TrpaduKu
JUIA  ONpEAENICHUs]  CBOWMCTB  IPOLECCOB M 3aBUCUMOCTEH,
JUIA pelIeHusl 3a/ad M3 JAPYruX Y4eOHBIX HPEIMETOB U pealbHON
KU3HU; YMEHHE BbIpaXaThb (OpMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

YMmeHue ONEPUPOBATH MTOHSTUAMU: IIOCJIEIOBATEIBHOCTb,
apupmMeTHUecKasi U TEOMETPUYECKas  IMPOrPECCUU;  YMEHUE
UCIIOJIb30BaTh CBOMCTBA IMOCJIEIOBATEILHOCTEH, (OPMYIBI CYMMBI
¥ OOIIEero 4jieHa MpU PENICHUH 3a/ad, B TOM YHCIIe 3a7a4 U3 JPYTUX
y4eOHBIX MTPEAMETOB U PEaTbHOU KU3HU

YMeHue pemaTth 3aa4d Pa3HbIX THUIOB (B TOM YHKCJI€ HA MPOLICHTHI,
JOJIU W YacTu, ABWXKEHUE, PaboTy, IIeHy TOBAapOB M CTOMMOCTH
MOKYTIOK U YCIYT, HAJIOTH, 3aJa4i W3 00J1aCTU yNpaBJICHUS JIUYHBIMU
U CeMeHHbIMM (UHAHCAMHU); YMEHHE COCTaBIISITh BBIPAKCHHUS,
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBI [0 YCJIOBUIO 3aJayH,
WCCJIeIOBATh TMOJMYUYEHHOE PEIIEHUE U OLIEHUBATh MPaBIOMOJ00HOCTh
MOJTYYEHHBIX PE3yJIbTATOB

YMeHue onepupoBarh NOHATUAMHU: (PUTYpa, TOUKA, OTPE3OK, MpsiMas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN

139



U PAaBHOCTOPOHHMM TPEYTOJBHUKHU, NPSIMOYTOJIBHBIA TPEYrOJIbHUK,
MeanaHa, OUCCEKTPHCa U BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJbHUK,
napajuienorpaMM, pomO, MpsSMOYrOJbHUK, KBajapar, Tpareuus;
OKPY’KHOCTb, KpYyT, KacaTellbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; yMmeHue pemaTth 3aJayd, B TOM YHUCJIE U3 MOBCEIHEBHOMN
JKU3HM, HA HAaXOXJCHHE NEOMETPUYECKUX BEJIMYUH C NPUMEHEHHEM
U3YYEHHBIX CBOMCTB pUryp U (akToB

10

YMeHue omnepupoBaTh TOHITHSAMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJAbHUKOB; MapaJICILHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX,
YroJd MEXAYy MPSAMBIMHU, MEPHECHIUKYIISIp, HAKJIOHHAs, MPOEKIHUS,
nogoOue ¢uryp, nog00HbIE TPEYTOJIbHUKU, CAMMETPHUSI OTHOCUTEIHHO
TOYKA WM MPsIMOM; yMEHHE pacro3HaBaTh PaBEHCTBO, CUMMETPHIO
u nojgobue Guryp, napamieaIbHOCTh U NEPHEHAUKYISIPHOCTD MPSIMbBIX
B OKpY>KalollleM MUpE

11

YMeHue onepupoBaTh MOHATHSIMH: JJIMHA, PACCTOSIHUE, YIOJI
(BeIMUMHA yIJIa, CHHYC M KOCHHYC YIJIa TPEYroJIbHUKA), TUIONIA/b;
yMEHHE OLICHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKPYKAIOIIEM
MUpE; YMEHHE IPUMEHATh (OPMYJIbl TIEpUMETpa H ILIOIIAJIH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAIU Kpyra, oobema
MPSAMOYTOJBHOTO TApAJJICICNNIENA; YMEHUE MPUMEHSTh NMPU3HAKU
paBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHHUS
JUTS BBIYUCJIEHUS JIUTUH, PACCTOSTHUM, TTIOIIAJIET

12

YMeHne u300paxkarth IUIOCKME (UIypbl M HUX KOMOMHALIWH,
NPOCTPAHCTBEHHbIE (DUTYphl OT PYKU, C TOMOILIBIO YEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX  CPEICTB IO  TEKCTOBOMY
WJIM CUMBOJIBHOMY OIHMCaHUIO

13

YMeHue onepupoBaTh IMOHATHSAMH: IPSAMOYTOJbHAs CHCTEMA
KOOpPAMHAT; KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpAa HA YHUCIO, CKaJIsIpHOE MPOU3BEICHUE
BEKTOPOB; YMEHUE HCIIOJIb30BATh BEKTOPHl M  KOOPAMHATHI
JUIS TIPEICTABIIEHUS JAHHBIX U PELIEHU 3a/1a4, B TOM YUCJIE U3 IPYTUX
y4eOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHne omnepupoBaTh TOHITHUSMU: CTOJIOMKOBBIE W KPYTOBBIC
qUarpaMMbl, TaOJMIBI, cpeaHee apudmeThdeckoe, MeauaHa,
HauOOJbIIee U HAMMEHBIIIEe 3HAUCHUS, pa3Max UYMCIOBOTO Habopa;
YyMEHHE W3BJICKaTh, HMHTEPIPETUPOBATH U  MPEOOPa30OBBLIBATH
uH(pOpMAIMIO, TPEACTABICHHYI0 B TaOJWIIaX W Ha JIUarpaMmmax,
OTPAXXKAIOIIYI0 CBOWCTBA W XapPAaKTEPUCTUKH PEAThHBIX TMPOIECCOB

140



U SIBJICHUM; YMEHHE pPACIO3HABATh M3MEHYMBBIE  BEIMYMHBI
B OKpY>KaloIlleM MHUPE

15

YMeHue ornepupoBaTh MOHSITHUSIMH: CIIyYallHBIM OMNBIT (CIy4alHbBIN
AKCTIIEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBIA HCXO)
CIy9aifHOTO OIIbITa, CIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaxXOJWTh BEPOSITHOCTH CIIyYalWHBIX COOBITHII B ONBITax
C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHUE PEIIATh
3aJlayd METOJOM OPIraHHM30BAaHHOrO mepedopa U C HCHOJIb30BaHUEM
MpaBujla YMHOXXCHUS; YMEHHE OILICHUBATh BEPOATHOCTU PEATbHBIX
COOBITHIA W SIBJICHHM, NMOHWMATh POJb MPAKTHYECKH TOCTOBEPHBIX
U MaJOBEPOSATHBIX COOBITMH B OKpYXKalOllleM MHpPE U B JKU3HH,
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIIMX YHCEI U €r0 POJIbI0 B MACCOBBIX SIBIICHUSX

16

YMeHue BbIOMpaTh MOIXOSAIIUN W3YYEHHBIM METOJ I PEIICHUS
3a7a4u, NPUBOAUTH MPUMEPHl MATEMATHUYECKHX 3aKOHOMEPHOCTEUN
B IIPUPOJIE U KU3HU, PACIIO3HABATH IPOSBJICHUE 3aKOHOB MaTEMaTUKHU
B HCKYCCTBE, OIIMCBHIBATH OTJIECJIbHBIE BBIAAIOIIKMECS PE3YJIbTATHI,
IIOJIy4YECHHBIE B XOJI€ Pa3BUTHs MATEMATHUKU KaK HayKH, IIPUBOJUTH
MPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OT€UECTBEHHOMN
Y BCEMUPHOU UCTOPUU

IlepedeHb 3J1eMEHTOB coJep:xkaHus, NpoBepsieMbIX Ha OI'D Mo maTemaTuke

Kon [IpoBepsieMbI 3JIEMEHT COJEPHKAHUS
1 Hucna v BBIYUCIICHUS
1.1 Harypansnbie u nensie yncna. [Ipu3zHaku AeMMOCTH LENBIX YUCET
1.2 OOBIKHOBEHHBIE UM JECATUYHBIC JpOOU, TMPOIEHTHI, OECKOHEUHbBIE
MepUOANIECKUE IPOOH
1.3 | PammonanbHple uucia. ApupMETHYECKHE OMNEpalv C PaluOHATBHBIMU
YUCIIAMH
1.4 JleticTBuTenbHBIC YKCia. Apu(METHIECKUE OTIepaIiy ¢ ICUCTBUTEIBHBIMU
YUCIIAMH
1.5 | IIpubnuxeHHBbIC BBIYUCICHUS, TIPABHJIA OKPYTJICHUS, MIPUKUKA U OIEHKA
pe3ysibTaTa BHIYMCICHUM
2 AnreOpandecKkue BhIPaXKEHUs
2.1 bykBeHHbIe BhIpakeHUs (BBIPAKECHUS C TIEPEMEHHBIMHU )
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2.2

Cremnenp ¢ 1ienbpIM mokazateneM. CTEmeHb ¢ palroHaIbHBIM MTOKA3aTeIIeM.
CBOMCTBA CTEIIEHU

2.3 | MHOTOYICHBI
2.4 | AnreGpaundeckas 1poOb
2.5 | Apupmerndeckuii KOpPEHb HaTypaJabHOU CTEIIEHHU. JeiicTBus
¢ apu(pMETHIECKIMH KOPHSIMU HATYpaJbHON CTETICHH
3 YpaBHEHUS U HEPABEHCTBA
3.1 | Lenble u apoOHO-panMoHalibHbIe ypaBHEeHUA. CHCTEMBbl M COBOKYIHOCTH
YpaBHEHUI
3.2 | llensle u aApoOHO-panMoHaIbHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemntenune TekCcTOBBIX 3a1a4
4 YucoBble MOCIEI0BATENFHOCTH
4.1 |IlociaenoBaTenbHOCTH, CIOCOOBI 3aJaHMsI IOCIEOBATEILHOCTEH
4.2 | Apudmernyeckas m TeomeTpuueckas mporpeccur. Popmyna CIOKHBIX
IPOLICHTOB
3) OyHKIIH
5.1. | ®yskuusa, cmnocodbl 3amanus Gyskuuu. ['padux  dyHkmuu. OOnacTh
OmpefeNieHNs W MHOXeCTBO 3HaueHud ¢GyHkimuu. Hymn Qyskuum.
[TpomexxyTKkH 3HAKOMOCTOSIHCTBA. [IpoMeXyTKHM MOHOTOHHOCTH (DYHKITWH.
MakcumyMbl U MuUHUMYMBI (GyHKIud. Haumbomnbiiee u  HanMeHbIee
3HaYeHHe PYHKINUN HA TIPOMEKYTKE
6 KoopauHatsl Ha TpsIMO U TIJIOCKOCTH
6.1 | Koopaunartnas npsimast
6.2 JlekapToBbI KOOPAMHATHI HA TIJIOCKOCTH
7 ['eomerpus
7.1 ["'eomerpuyeckue pUrypsl 1 KX CBOMCTBA
7.2 TpeyronbHuK
7.3 | MHOrOyroapsHUKU
7.4 OKpy’>KHOCTB U KpyT
7.5 N3MepeHne reoMeTpuueCcKuX BETUINH
7.6 | BekTophl Ha IIJIOCKOCTH
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BeposTHOCTB M cTaTUCTHKA

8.1 OmnucarenbHasi CTaTUCTHKA
8.2 | BepostHOCTB

8.3 | KomOuHnaropuka

8.4 | MuoxectBa

8.5 |I'padn
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