[Ipoext

IMPUMEPHAS PABOUYAS IPOTPAMMA
YUYEBHOI'O ITPEJIMETA «MATEMATHUKA»
AJJAIITUPOBAHHOM OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI
OCHOBHOI'O OBIIETO OBPA3OBAHUMS OBYUYAIOIIIUXCSI
C 3AJJEP)KKOH ICUXUYECKOI'O PA3BUTHS



OI'JIABJIEHHUE

[TOACHUTEJIBHAS BATIMCKA ......ooiiieie ettt 4
OO61mast xapakTepuCTHKa y4eOHOT0 MpeaMeTa « MaTEMATUKA .......cvvvervveerinnns 4
[enu u 3a7aun U3yyeHus yueOHOro nmpeaMera «MaTeMaTUKD ......c.eevvveerenesns 6
OcobenHoctu 0TOOpA U aJanTaluu yueOHOro MaTepuana o MaTeMaTHke. ... [

[TpumepHBbIe BUaBI AesTenbHOoCTH 00ydaromumxcs ¢ 3I1P, o0ycnoBnenHble
0CcOOBIMHU 00pa30BaTEILHBIMUA MOTPEOHOCTIMU M 00ECTICUNBAIOIITIE
OCMBICJIEHHOE OCBOEHHUE COJIePKaHUH 00pa30BaHuUs M0 NpPeaAMETY

CIVIATEMATHIKA . vvveeeieieeeitee e sttt e e asite e s aab e e e sttt e e e mbe e e e sabe e e e ante e e s nbeeesnbeeeeannneeenes 10
Mecto yuebHOTO peameTa «MaTeMaThKay B YICOHOM TIIAHE ....ccvveerveenen. 10
[TPUMEPHASI PABOYAS I[TPOTPAMMA YUEBHOI'O KYPCA
KMATEMATHUKA. 5—6 KITACCDBI ......coiiiiiiiiieciecie e 12
e U3YUCHHS YUCOHOTO KYPCA tvveriurrresirreresssrreessreessssnessssnssssssessssssesssnsneenns 12
MecTo y4eOHOTO KypPca B YUCOHOM TITAHE .....vvveerrvreeessrreesssrenessssensssssnessssneenns 14
Coneprkanre yaeOHOTO Kypca (T10 TOAAM OOYUECHHS ). .ceevvrerureernreesreesieeesenes 14
SKITACC .ot ettt ettt sree e 14
0 KITACC ..ottt ettt nre e 15
[TPUMEPHASI PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPAy. 7—
O KITACCDL ...ttt ettt b e s b e et e b e 18
L{ean N3YUECHHS YUEOHOTO KYPCA «.evvernreeureessreraneeasneeessneessnessnnessnessnsessnneesnsns 18
MecTo y4EeOHOTO KYPCa B YUEOHOM TTAHE ....eeovvveerrreeireesnreesnreesnneesnneessneeensnes 19
Conepxxanue yaeOHOT0 Kypca (TI0 TOAAM OOYUCHUS ). .vveervrreeerreeerereessnreeeannns 19
2 3 N SRR 19
I N N SRS 21
0 S N SRR 21
[TPUMEPHASI PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPHU S».
T—9 KITACCDL ...ttt ettt bbb b e 23
e U3YUCHHS YUCOHOTO KYPCA tvveerrrresirreressrneessreesssnesssssnnessssensssssesesssneenns 23
MecTo y9eOHOTO KYpPCa B YUCOHOM TITAHE .....vvveeirvreeeisrreesssrneessssensssssesssssnenans 23
Copeprkanre yaeOHOTO Kypca (IO TOAAM OOYUCHH)...ceevvrerureerreesreeaieeenenes 23
T KITACC ..ottt sttt b e sree e 23
B KITACC .ttt ettt r e b e 24
0 S N SRR 25
[TPUMEPHASI PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTDB 1 CTATUCTUKA» 7-9 KITACCBI ........coooiiiiiiiiiiiciii 26
L{ear N3YUCHUS YUEOHOTO KYPCA «.evvernreerureessreraseeasseeessneessneesnnesssessnsesssseesnsns 26
MecTo y4EeOHOTO KYPCa B YUEOHOM TITAHE ...veeeuvveerrreeireessreesnreesneesnneeannneennnes 27
Conepxanue yaeOHOT0 Kypca (TI0 TOAAM OOYUCHUS )..vveevvreervreeesireessseneeennns 27
T KITACC ..ottt sttt e e beesbee e 27
B KITACC .ttt ettt ettt st be e b e 27
O KITACC ..ottt ettt ettt et sbe e 28



[TpumepHbIE KOHTPOJIBbHO-U3MEPUTEIBHBIE MATEPHUATBL .....eeeveenreesreraneeeenes 28

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIS .. 32

JIMHHOCTHBIE PE3YJIBTATDBIL .....ccviiiiiiiiii e 32
METAIIPEJMETHDBIE PE3VJIBTATDI.......cccoiiiiiiiii 32
[TPEAMETHDBIE PE3VJIBTATDBI ......vviiiiiiiiiii 33

IJIAHUPYEMBIE ITPEJJMETHBIE PE3YJIbTATbI OCBOEHI
[TPUMEPHOU PABOYEUN [TPOTPAMMBI KYPCA «MATEMATUKA» . 34

SEKITACC et 34
6 KITACC .ot 35
[JNIAHUPYEMBIE ITIPE/IMETHBIE PE3VJIBTATBI OCBOEHIA

[IPUMEPHOU PABOYEN ITPOI' PAMMBI KYPCA «AJITEEPA» ............ 37
T EKITACC ot 37
G KITACKC . 39
O KITACC .o 40
[VDIAHNPYEMBIE ITPEIMETHBIE PE3VJIBTATBI OCBOEHIA

ITPUMEPHOI PABOYEI ITPOTPAMMEBI KYPCA «TEOMETPUS» ...... 41
T EKITACC oo 41
G KITACKC . 42
O KITACC .o 43

INTAHUPYEMBIE IIPEJIMETHBIE PE3VJIbTATBI OCBOEHMA
[TPUMEPHOUN PABOYEU [TPOI'PAMMEBI KYPCA «BEPOATHOCTD U

CTATHUCTHUEKAD .ottt 44
T EKILACC e 44
B KILACKC ... 44
O KITACKC ...t 45
TEMATUYECKOE IINTAHUPOBAHUE ........coooiiiiiiiii e 46



[TOACHUTEJIBHA A 3AIIMCKA

[IpumepHass pabouas mnporpaMma IO MareMaTuke sl OOydaroluxcsi C
3a/Iep’KKOM Ticuxuyeckoro pasputus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHus MOArOTOBIIEHa Ha ocHoBe DenepasbHOrO  rocygapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOro oOmiero oOpazoBanus  (IIpukas
Munnpocsenienus Poccum ot 31.05.2021 1 Ne 287, 3apeructpupoBaH
MunuctepctBoM octuiinu Poccuiickoit @enepanun 05.07.2021 1, per. Homep 64101)
(mamee — @I'OC OO0O), [IpumepHO amanTUPOBAHHONW OCHOBHOM 00pa3oBaTEIbHON
IpOrpaMMbl  OCHOBHOTO OOIIEro o0Opa3oBaHMs OOYyYaIOMIMXCA C  3a/IepiKKOU
NCUXHYECKOro pa3BuTus (ogo0peHHoi pemenreM YMO no o6memMy o0pa3oBaHUIO
(npotokoi ot 18 mapra 2022 r. Ne 1/22)) (nanee — [TAOOIT OOO 3I1P), [TpumepHoii
paboyeil mporpaMmMbl OCHOBHOTO 00I1Iero o0pa3oBaHus Mo npeameTy «Maremarukay,
[IpumepHOii TporpamMmbl BOCHUTAHHUSA, C YYE€TOM pacHpelleleHHBIX MO0 KiaccaM
IPOBEPSEMBIX TPeOOBaHUU K pe3ynbTaTaM OCBOEHUS AJANTUPOBAHHON OCHOBHOMU
o0Opa30BaTeIbHOM MPOrpaMMbl OCHOBHOIO 00IIero oOpa3oBaHHs OOyYaroIIMXCS C
3a/IepKKOM TMCUXUYECKOTO pa3BUTHUs. B pabouell mporpamMmme Yy4TeHbl HIECH H
noyiokeHus KoHuenuuu pa3BUTHS MaTeMaTHUYecKoro ooOpas3oBaHusi B Poccuiickoi
denepanuu.

OO01mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYuebuniit mpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYIO 00JIacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJIb30BaTHCA
aNrOpUTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B
MOBCEIHEBHON ku3HU oOydaronuxcss ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaeT
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIHMOHAIBHYI0 TI'PaMOTHOCTb,
YMEHMsSI ~ BOCHPUHHMMATh W KPUTUYECKH  aHAJIM3UPOBATh  HMHQPOPMALHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOyueHue mareMaTHke 1aéT BO3MOXKHOCTh pa3BUBaTh y oOydaromuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAILHYI0O U HUH(POPMATHBHYIO peuYb, YMEHHE OTOMparh Haunbosee
NOJIXOJSIINE SI3bIKOBBIE, CUMBOJIMYECKUE, Ipauueckue CpeAcTBa Al BbIpaXKEHUs
CYXJCHUHI U HAIVITHOTO UX MPEICTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KYJIBTypbl B COBPEMEHHOM TOJKOBAHUH
ABIAETCS OOIIee 3HAKOMCTBO C METOJAAMHM TMO3HaHUS JCHCTBUTEIBHOCTH,
MPEICTABICHUE O MIPEIMETE U METOAAX MATEMAaTUKU, UX OTIMYHMIA OT METOJ0B APYTHX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHMS] MaTeMaTHKU
JUISL peLlIEHUs] HAayYHbIX WU MPUKIATHBIX 3a1a4. TakuMm o0pa3oM, MareMaTH4ecKoe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hOpMHpOBaHUE OOLIEH KyJIbTYphl YEJIOBEKA.

N3ydyeHnne MareMaTHKU TakXKe CIOCOOCTBYET 3CTETHUUYECKOMY BOCIHUTAHHIO
YeJIOBEKa, MOHMMAHMIO KpacoTbl W H3SALIECTBA MATEMaTUYECKHUX PaCCYX IACHUM,
BOCIPUSITHUIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPUH.



[IporpamMma oTpakaeT coaepxaHue oOydeHus npeameTry «MaremaTHKa» ¢
y4eTOM 0COOBIX 00pazoBaTeIbHBIX MOTPeOHOCTEHN oOyuaronuxcs ¢ 311P. OBnanenue
yueOHBbIM npeaMeToM «MateMaThkay MpeACcTaBiIseT ONPEACICHHYIO CI0KHOCTD JUIs
yuamuxcsi ¢ 3I[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpa)keHbl OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUJICHUS, TMO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KAaTErOpPUH UM TPYAHOAOCTYIHBI. B TOXe Bpems MpHU CIEHHAIBHOM
oOydyeHHM oOOydvaromuecs MOTYT BBINOJNHATh 3aJaHus 1o airoputMmy. OHH
BOCIIPUMMYMBBEI K MOMOIIX, MOTYT BBINOJHUTh MEPEHOC HAa AHAJIOTMYHOE 3a/IaHuE
YCBOGHHOTO crocoba perieHusi. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OMNEpaluid u
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUU IPUBOAAT K HEIOCTATOYHOMU
OCMBICJIEHHOCTH COBEpPLIAEMBIX y4€OHBIX NEHCTBUWA. Y OOydaromMXcs 3aTpyAHEHBI
CUETHBIC BBIUMCIEHUS, MPOU3BOJMMBIE B yME€. B NHCbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT TPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX mIaro. llpum pabore ¢ YHCIOBBIMU
BBIPAKEHUSAMH, BBIUYMCICHHEM HX 3HAYEHHUS MOTYT HE YIEPKUBATh IPABUIbHBIN
nopsiiok aevctBuid. [lpu ynporuenuu, npeodpasoBaHuu BeipaxeHui yuaniuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O MOCJIEA0BATEIBHOCTH BBIIOJHEHUS
neiucTBuil. KOHKPETHOCTh MBINUIEHMSI OCJIOXKHSET YCBOCHMS HAaBBIKA PEIICHUS
YPaBHEHUI, HEPABEHCTB, CHUCTEMBbl ypaBHEHUH. VM MalOJOCTYIHO COBEpIICHHE
oOpaTUMBIX ONepaluil.

Husknii  ypoBeHb  pa3BUTUS  JIOTMYECKMX  OINEpaluuid, HEAOCTATOYHAs
00OOILIEHHOCTh MBIIUICHHUSI 3aTPYJHAIOT U3ydeHHe TeMbl «DyHKUMW»: MpuU
onpeneneHu (yHKIMOHAJIBHOM 3aBUCUMOCTH, NIpH ONHCAHUM TpaduyuecKou
CUTYAIIMH, UCTIOJIb3YsI T€OMETPUUECKHI, anreOpandeckuid, PyHKINOHAIbHBIA S3bIKH.
Hepeako ywaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCThIO ONpeseneHus] GyHKIUN U
00J1aCThIO 3HAUECHHI.

Pemenue 3amay conmpsikeHO € TPYAHOCTSAMH O(DOpPMIICHMSI KPaTKOM 3amucw,
MIPOBEJCHUS aHAJIM3a YCIOBUS 3a/1a4H, BBIJICICHUS CylleCTBeHHOTro. O0yyatroniuecs ¢
31IP 3aTpynHsOTCS cheiaTh YMO3AaKJIIOUYEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMpAIOT HEpalMOHAJbHBIE CIIOCOOBI  pELICHMs, HWHOT/AA OrPaHUYUBAIOTCS
MaHUMNYJIALUSMH C YACIAMH.

[Ipy wu3ydeHum reoMeTpuyecKoro marepuana oOydvatonuecs ¢ 3IIP
CTJIKUBAKOTCS €  TPYIHOCTBIO  JI€JIaThb  JIOTMYECKUE  BBIBOJABI,  CTPOMTH
IIOCJIEIOBATEIbHBIE pacCyskIeHNs. HenpoyuHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
MPUBOJNUT K OLIMOKAM B PEIICHUU TeoMeTpuueckux 3aaad. OOydaromiuecss MOryT
MOJAMEHUTH (POPMYITy, HEMPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM olMOKaM B
pelIeHNH  3aJad  MOPUBOJAT  HEJNOCTATOYHO  Pa3BUThie  MPOCTPAHCTBEHHBIE
npeacTaBieHus. UM C05KHO BBITOJHUTB YEPTEXK K YCIOBUIO, B MUCbMEHHBIX padoTax
OHM HE MOTYT ITPUBECTU OOBIACHEHHE K YEPTEKY.

To4YHOCTB 3alIOMMHAHMS U BOCIIPOU3BEICHUSI Y4EOHOI0 MaTepHalia CHUKEHBI I10
OpUYMHE CIAa00CTH MHECTUYECKOM JEsITeNbHOCTH, CYXEHHs o00beMa NaMsTH.
Oo6yuatomumcest ¢ 3I1P Tpebyercss Oonbliie BpeMEHH Ha 3aKpeIUIeHWE MaTepuaia,
aKTyalnu3alus 3HaHUI 10 ONOpe MPU BOCIIPOU3BEICHHH.

Jli1s ipeoioneHys TPy IHOCTEN B M3y4eHHH Y4eOHOro npeamera « MatemaTukay
HeoOxoauma  ajmanrtanusa oObeMa U Xxapakrtepa y4yeOHOro Marepuaia K



MO3HABATENbHBIM BO3MOXHOCTAM ydamuxcs ¢ 3[IP. Cnenyer yueOHbI Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro MOCTENEHHO, M3bICKUBAThH
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHMN, HEKOTOpble TEMbl JaBaTh Kak
03HAaKOMHUTEIIBHBIE; HCKIIFOYATh OTAEIBHBIE TPYAHBIE JOKA3aTEIbCTBA; TECOPETUUECKUAN
MaTepuall PEKOMEHAYETCS HM3ydaTbh B IPOLECCE MPAKTUYECKOW ACSATENBHOCTH IIO
pemieHuto  3agad.  OpraHuyeckoe €IMHCTBO IPAKTUYECKOM M YMCTBEHHOMU
JESTEIbHOCTH y4Yalluxcsd Ha YpPOKax MaTeMaTHKU CIOCOOCTBYIOT IPOYHOMY M
CO3HATEIHPHOMY YCBOCHHIO OA3MCHBIX MAaTEMAaTHUCCKUX 3HAHUI M YMEHUH.

IIeJII/I " 3a/1a91 U3yYCHUA y‘l€6HOI‘O nmpeamerTra «MarTemMaTHKa»

[IpuopuTeTHbIMU Yyeramu 00ydeHUs: MaTeMaTuke B 5—9 kiaccax sBIISIOTCS:

* (opMUpPOBaHUE LIEHTPAJIHHBIX MATEMATUYECKUX MOHATHMA (YHUCIIO, BEIUYUHA,
reomeTpuyeckas  ¢urypa,  mHepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00€eCIeYnBalOIIUX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTH MaTeMaTU4yeCKOTOo
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* nonBeneHue oodyyaromuxcs ¢ 3[1P Ha 1ocTynmHOM 1J1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH U OKPYXKAIOIEr0 MUPa, IOHUMaHUE MaTEMATUKU KaK
4acTH OOIIEH KyIbTypbl YEJIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, mo3HaBaTenpHOM aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUN, KPUTUYHOCTH
MBIIIICHUS, UHTEPECA K N3YUEHUIO MaTEMATUKY;

* (popmupoBaHue (QYHKIMOHAIBHON MaTreMaTMYecKOl TIpaMOTHOCTU: YMEHHUS
pacmo3HaBaTh  IPOSABICHUS  MaTEeMATUYECKUX  TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEAJIBHBIX KU3HEHHBIX CUTYaLUAX U IIPU U3YYEHUU IPYTUX
Y4eOHBIX TMPEAMETOB, TPOSBICHUS 3aBUCUMOCTEH UM 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIETI, MPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUH ammapar Ui pelIeHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTH U  OLEHUBATh
MOJIyYECHHbIE PE3YIbTATHI.

JlocTrkeHue 3TuX 1efieid 00ecreurnBaeTcsl peleHueM CIAEAYIOINX 3a0ay.

» ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBbiku yueOHO-IO3HABATEILHOMN
JeSTEIbHOCTH: TJIaHUpOBaHUE palOOThl, MOMCK PpAlMOHAIBHBIX IyTel ee
BBIIIOJIHEHNS, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh WHTEIEKTYyaJbHOMY Ppa3BUTHIO, (OpPMUpPOBaTh KayecTBa,
HEOOXOMMBbIE UEIOBEKY ISl MOJIHOLICHHOM JKU3HU B COBPEMEHHOM OOILECTBE,
CBOMCTBEHHBIE MAaTEMATHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTH K MPEOJOJICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIIOYEBbIE KOMIIETCHLIMHM YYalIUXCAd B paMKax MpPeAMETHOU
obOnactu «MaremaTrka 1 HUHPOPMaTHKay;

" pa3BUBATh NOHATUITHOE MbILUIEHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBJIATH KOPPEKIMIO MTO3HABATEIBHBIX TporieccoB oOydatommxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
MIpEAMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTb KOMIIEHCAIIUU 00pa30BaTelIbHbIX 1e()UIIUTOB B
OCBOCHHUH TMPEANIECTBYIONIErO MPOrPaMMHOI0 MaTepHrayia y 0OyJarouuxcs C
3I1P 1 HETOCTATKOB B MX MATEMATUYECKOM Pa3BUTHUH;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K PEIMETY;

" BBISBJISITH U pa3BUBAaTh MAaTEMATUYECKUE U TBOPUECKUE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUHMCIICHUS», «Auredpa» («AnreOpandeckue BbIpAXEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dyukiumy, «leomerpus» («l'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHne reoMeTpUYECKUX BEIMYUHY), « BEpOSTHOCTh U CTAaTUCTHKAY.
JlaHHbBIC TUHUYM PA3BUBAIOTCS MapaljIeNIbHO, KaXKaasi B COOTBETCTBUU C COOCTBEHHOMU
JIOTHUKOW, OJHAKO HE HE3aBUCHUMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe U
B3aumozeiicteuu. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPaAULMOHHO MPUCYIAsl MATEMATUKE U IIPOHU3BIBAIOIIASI BCE MAaTEMATHYECKUE KYPCBI
u conepkarenbHble JuHUU. ChopmynupoBanHoe B DenepaibHOM roCyIapCTBEHHOM
o0pa30BaTeIbHOM CTaHJApTE OCHOBHOIO oOuHIero oOpa3oBaHUs TpeOOBaHHE «YyMETh
OIEpUPOBATh MOHATUSAMMU: OIIPENEIICHUE, aKCHOMa, TEOpeEMa, T0Ka3aTeIbCTBO; YMEHHE
pacno3HaBaTh WCTHHHBIE M JIOXKHBIC BBICKA3bIBaHUSA, NPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BHICKa3bIBAHUS U OTPULIAHUS BBICKa3bIBAHUI» OTHOCUTCS KO
BCEM KypcaM, a pOpMUPOBAHKE JIOTHUECKUX YMEHUN paclpenensieTcs o BCEM rojiam
0o0y4eHus1 Ha YpPOBHE OCHOBHOIO 00IIET0 00pa30BaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoeHus [IpumepHoii paboueid mporpamMmsl, pacupeaea€éHHbIM 0 rojaM oOy4YeHus,
CTPYKTYPUPOBAaHO TakMM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHIMIIHAIBHBIM
BoIlpocaM  oOydJaromuecss oOpalajiuch HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTeMaTUYE€CKUMHU MOHATHSIMH W HaBBIKAMU OCYILECTBIBUIOCH MOCJIEN0BATEIbHO U
MOCTYyNaTreabHO, C COONIOJEHHEM NPUHLMIIA MPEEMCTBEHHOCTH, @ HOBbBIE 3HAHUSA
BKJIIOYQJIUCh B OOIIYI0 CHUCTEMY MareMaTHYECKUX MpPEICTaBICHUN OOy4aroluXcs C
3I1P, pacumpss u yrnyomsisi e€, o0pa3ys MpoyHbie MHOXKECTBEHHBIE CBsi3u. OO1mue
eI u3ydeHus ydeOHoro mnpeamera «Maremaruka» mpesacTtaBieHsl B [IpumepHoit
paboueii mporpaMmMe 0CHOBHOTO 00IIero 0Opa3oBaHUsI.

Oco0enHocTH 0TOOpa M ajanTALMH Y4eOHOr0 MaTepHUaJia o MaTeMaTuKe

OOyuenune yueOHOMY TmpeameTy «Maremarnka» CTPOUTCA Ha CO3JIaHHUH
ONTUMAJIBHBIX YCJIOBUH JJII YCBOSHUS MPOTPAMMHOTO Marepuajia o0y4JarolmuMHUcs ¢
3I1P. Bonbiioe BHUMaHUE yaelsieTcss 0T00py yueOHOro MaTepuaia B COOTBETCTBUU C
MPUHIIUIIOM JOCTYITHOCTH TIPU COXPaHEHUU OOIIero 0a3oBOr0 YpOBHS, KOTOPBIN
JOJDKEH T10 COJIEPKaHUI0 U 00beMy OBITh aAanTUPOBAHHBIM 111 oOyuaroriuxcs ¢ 311P
B COOTBETCTBUU C HX OCOOBIMH 00pa3oBaTeibHBIMU TOTpeOHOCTsIMU. ClenyeT
o0nerynTh OBJIaJieHHe Marepuaiiom oOyuatommmucs ¢ 3IIP mocpeacTtBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMAaTUUYE€CKUM TTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
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B INPUMEHEHHH 3HAHUM, HUCIHOJb3ys NPUEMBl aKTyaldu3aluH (BU3yallbHas OIOpA,
naMsITKa).

[IpumepHas mporpaMmMa IpeaycMaTpUBAcT BHECEHUE HEKOTOPBIX M3MEHEHMIA:
YMEHBIIIEHUE 00beMa TEOPETUYECKUX CBEICHUI, BHIHECEHUE OTAEIBHBIX TEM WM
LIEJIBIX Pa3/1eJIOB B MaTepUabl Uil 0030pHOr0, O3HAKOMUTEIBHOTO N3YUEHUS.

N3MeHennsi nporpamMmbl B 59 kiiaccax

Mamemamuxa é 5 u 6 kKnraccax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «Uumuaap, konyc, mapy, «Kyoy,
«IIpssmoyronpHbI nmapauienenumnen», «llepemenienne no KOOPAMHATHON TIPSIMON»,
«Mopaynp uucnay, «HucinoBele NPoMEXYTKH»; «Macmrtad» (uM3yyaercs B Kypce
«I['eorpadusi»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOU Oymare ¢
WCIIOJIb30BAaHUEM  IIUPKYJIA, JIMHEWKW, YrOJbHUKA, TpaHcHoptupa», «JlnuHa
OKpyXHOCTHY», «Ilimomans kpyra», «IlapamiensHeie npsamelie», «lleprneHauKyaspHbIe
npsimbie», «OceBasi U IEHTpaldbHAsi CUMMETPUN» (M3ydaeTcsi B Kypce F€OMETPHUH);
«beckoHeuHbIE TEPUOAMYECKUE NECATUYHbIE JpoOu. JlecsaTuuHoe NpHOIMKEHNE
OOBIKHOBEHHOM JpoOn» (M3ydaeTcsi B Kypce alreophl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAYHOIIHME TeMbl: «Perienue
Jornyeckuii 3amau», «JlimHa orpeska», «lllkanepy, «PacnpenenuTenbHbI 3aKOH
YMHOXEHUS», «3aUCh IPOU3BEICHUS C OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoenue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare», «Jlenmurenun u kparsble. Ilpusnaku nenumoctn», «HanOonbmmii oOmmi
JIENHUTENIb U HauMEHblllee ollee KpaTHoe. J[eTuMOCTh CyMMBI U IIPOU3BEIACHUS».
«IIpuBenenne 1podbu K HOBOMY 3HaMeHaTeNo», «HaxoxaeHune 4acT Henoro 1 Ueiaoro
no ero 4actw». «OKpyIrJeHHe NeCATHUHBIX IpoOei». «Pemenue 3amay nepebopoM
BCEX BO3MOXHBIX BApUAHTOBY». «CocCTaBlieHHE OYKBEHHBIX BBIPAKEHUU IO YCIOBUIO
3ajaun». BeicBOOOIMBIINECS Yachl MOXKHO MCIIOJIb30BaTh Ha IOBTOPEHUE (B Havaje U
KOHIIE Y4eOHOTO0 r0/1a), Ha U3y4eHue HauboJiee TPYAHBIX U 3HAUUMBIX TeM: B V Kj1acce
— Ha pelleHNe ypaBHEHUH, IPUBEACHNE APOOU K HOBOMY 3HaMEHATEeI0, YMHOKEHUE U
JIeNICHUE JCCATUYHBIX Ipo0el, m3mepenue yrioB;, B VI kimacce — AelcTBUA C
IIOJIOKHUTENBHBIMA U OTPULIATEIBHBIMHU YHCIAMU, PEIICHUE YPABHEHUH, CIIOXKEHUE U
BBIUUTAHUE YHCEN, COAEPKALUX LETYI0 U APOOHYIO 4acTh, HA YMHOKEHUE U JICJICHHE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTh CIEAYIOUIME TEMBI:
«ppaunoHansHbeie yucina. [[eiicTBUTENbHBIEC Ynciiay, « CpaBHEHUE TEMCTBUTEIbHBIX
yucen, apupMeTUIecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uYHcliaMny», «Haxoxnenue
NpUOJIMKEHHBIX 3HAYEHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPETHEU U YETBEPTOU CTEIICHEN PA3JIOKEHNEM HA MHOKUATENN, « DYyHKIUA ¥
=Vx wu ee rpadpuk», «[lorpemrHOCTh M TOYHOCTh NPHONIKEHUA», «UeTHBIE U
HeueTHble QyHKIMUY», « DyHKIMA y=x"», « DyHKIMsA y= ax?, ee rpadMK M CBOMCTBA.
I'paduku Gynkumii y= ax? +n u y=a(x-m)?, «Y paBHEHHUE ¢ ABYyMS IEPEMEHHBIMH H €TI0
rpaduky», «I'padudeckuii cmocod pemieHus CUCTEMbI ypaBHeHMiD», «l300pakeHue



YJIEHOB apu(METHIECKON M TEOMETPHUUECKON MPOTrPECCHii TOUKAaMH Ha KOOPIMHATHON
JI0CKOCTH. JIMHENHBIN U SKCHOHEHIMAIbHBIN POCT. CIOKHBIE TPOLEHTHD.

CrnenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha H3ydeHUE Tem: «Dopmysibi»,
«Jloka3zaTtenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JABYMSI HEU3BECTHBIMUNY,
«I"'paduk TUHEHHOTO ypaBHEHUS C ABYMs NepeMeHHbIMUY», «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX ypaBHEHUI», «CBONCTBA KBAIPaTUYHON
GyHKITUN.

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopaboTKku Hambosiee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHuit», «Pernenue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C ApodsiMny», «lIpuMmeHeHne cBONCTB
apu(MeTUYeCKOro KBaJApPaTHOIO KOPHS»;, HA IOBTOPEHHE, pEIICHHEe 3a1ad,
npeoOpa30BaHUE BBIPAXKECHUI, a TAK)KE HA 3aKPEIICHUE U3YYEHHOTO MaTepHaia.

T'eomempus

CrenyeT OCHOBHOE BHUMAHHE YJEIUTh NMPAKTUYECKOW HANPaBIEHHOCTU Kypca,
WCKIIIOYUB U YNPOCTUB HaAWOOJEe CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUECKUN
matepuan. Ha ypokax reoMmerpuu HEOOXOIUMO MaKCHUMAaJbHO HCIIOJIb30BATh
HarJsigHble CcpencTtBa OOydeHHs, OOJblIe TMPOBOJUTH MPAKTUUYECKUX pPadOT ¢
yudaluMucs, pemath 3a1add. CTpouTh pelieHne 3aj1a4d mpu MOCTOSTHHOM O0palieHuu
K HarJIsIIHOCTU — PUCYHKaM U YEPTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W OKAa3aTEIbCTBO. AKCHOMBI»,
«/lokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHHME U  E€IMHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOi», «MeToa reoMeTpudecKux mect», «Meton yJIBOeHUs
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», « I3MeHeHne TPUroHOMETPUUECKUX (DYHKIIUI TPU BO3pACTAHUH
yria», «®opmMynsl I PaaMyCOB BIMCAaHHBIX W ONMCAaHHBIX OKPYXHOCTEU
ITPABUJIBHBIX MHOTOYTOJIBHUKOB)», «YpaBHEHUE NpsAMOi», «/IBuxkenne», «CBOKCTBA
IBWXKEHUA», «TeopeMa 0 MpOU3BEIEHUHU OTPE3KOB XOPZ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTEe KacaTeIbHOW».

Crnenyer yMEHBIINTh KOJIMYECTBO 4YacOB Ha HM3ydeHHE TeM: «CHMMETpUYHBIE
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUN», «lleHTpalibHast CUMMETpPHs,
«ITapannensubiii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IOCTPOEHUE C MOMOLIBIO
UUPKYJIS W JIMHEMKW», «JleKapTOBbl KOOpAMHAThl Ha IUIOCKOCTH», «Pemenune
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBOOOIMBIIIKECS YaChl HCTIOIB30BATh HA PEIICHHE 3a/1a4 U TOBTOPEHUE.

Bepoamnocmo u cmamucmuka

B cBA3u ¢ TeMm, 4TO AaHHBIA KypC BbI3bIBAET HAMOOJBIIME CIOXHOCTH IS
oOyuaronuxcst ¢ 3[IP, cBA3aHHbIE CO CHUKEHHBIM YPOBHEM pAa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYIIHOM JiJIsl y4E€HHKOB Matepuane. OCHOBHOE BHHMMAaHHE CIEAYET YAEIUThb
paszenaM, CBA3aHHBIMU C TOBTOPEHHEM IMPOWJIEHHOTO MAaTE€pUaNIa, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUN W 3aJaHUN, CBA3aHHBIX C IMPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroIMXCs.



HeoOxomuMo mepecMOTpeTh COJEpKaHHE TEOPETHUECKOro Marepuaia |
XapakTep ero M3JIOKCHHs: TECOPETHUECKH MaTepuan MpernoJHOCUTh B TpoIlecce
pelIeHus 3a7ad W BBHIMOJTHCHUS 3aJaHU HaTJISIHO-TIPAKTHYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJIA M 3alIOMHHAHUS CIIOKHBIX (OPMYJ, PEIICHUS HECTaHIapTHHIX,
TPYIAOEMKHX 3aaHuil. P TeM crieyeT n3ydaTh B 03HAKOMHUTEIHLHOM IIJIaHE.

[TpumepHas nporpamMma IpeaocTaBisieT aBTOpy padbodeil mporpaMmel cBOOOAY
B pacIpeleIeHHH MaTepualla 1o 4eTBepTsaM (TpuMectpam). Pacripenenenue BpeMeHn
Ha H3y4eHHE TEM B TEUEHUE Y4EeOHOro Trofa CaMOCTOSITENIBHO OIPENENIeTCs
00pa3oBaTeNbHON OpraHu3alren U 3aBUCUT OT OCOOCHHOCTEN IPyNIIbl 00yUYarOIIUXCS
¢ 3I1P u ux ocoObIx 00pa30BaTEIBHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUIBI AesiTeIbHOCTH 00y4uatomuxcs ¢ 3I1P, 06ycioBiaeHnble
0co0BIMH 00pa30BaTEeIbLHBIMH MOTPEOHOCTSIMH U 00ecrednBaKOIIUE
OCMBICJIEHHOE OCBOEHHE COIeP:KAHUM 00pa30BaHMs 1O MPeIMeTy
«MaTemaTuka»

Conepxxanue BHUIOB JesTenbHOCTH oOydvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMHUMO HIMPOKO HCIONB3YyEMBIX B
OOII OO0 obuwmx s Bcex 00y4aronuxcsi BUAOB JIESATEIbHOCTH CIENYET YCHIINUTh
BU/IbI JICATENBHOCTH CHELU(PUUHbIE 1JIs1 JaHHOM KaTeropuu AeTel, o0ecrneunBaronme
OCMBICIICHHOE OCBOCHHME COJEp)KaHHUA O0O0pa3oBaHUS IO NPEAMETY: YCUIICHHE
IIPEAMETHO-TIPAKTUYECKON JEATENBHOCTH C aKTUBU3ALMEN CEHCOPHBIX CHCTEM;
4YepelOBaHNE BHJIOB JEATEIBHOCTH, 3aJCHCTBYIOIIMX pa3JIMYHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHaa ¢ OIIOPO Ha allTOPUTM; «IIOIIATOBOCTHY B U3yUEHUU
MaTepuasa; UCIOJIb30BaHHUE JOMOJIHUTEIBHON BU3YyalIbHOM ONOPHI (CXEMBI, 1a0JIOHBI,
OTIOpHBIC TAOJMIIBI); PEUYEBOM OTUET O MPOLECCe U pPe3yibTaTe AeATEIbHOCTH;
BBINIOJIHEHHE CIEUUATBHBIX 3aJaHHUi, 00eCneurnBarOUIMX KOPPEKLUHUIO PpEeryJsuuu
y4eOHO-TI03HABATEIBHOMN IE€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3YJIbTATA.

[IpumepHass TemaThyeckass M TEPMHUHOJIOTMYECKasi JIEKCMKAa COOTBETCTBYET
OOII O0O.

Jns oOyuarommxcsa ¢ 3IIP cyniecTBEHHBIM SIBISIOTCS MPUEMBI padOTHI C
JIEKCUYECKUM MaTepralioM 1o mnpeaMery. IIpoBoauTcs cnenuanbHas padoTa 1o
BBEJICHUIO B aKTUBHBII cl0Bapb 0Oy4YarOLIMXCsl COOTBETCTBYIOIIEH TEPMUHOJIOTHUHU.
N3y4aemble TepMUHBI BBOASTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTeNIbHA BU3yallbHAs
NOJIEPKKA, aJITOPUTMBI pabOTHI C ONIPEAETICHUEM, OITIOPHBIE CXEMBI JIJIS aKTyalIu3alluu
TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHE

B cootrBercTBUM ¢ DenepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEILHBIM
CTaHJAApTOM OCHOBHOTO 001Iero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaTukay
BXOJUT B TIPEAMETHYIO o00jacTh «MartemaTnka u WHGOPMATHKA» U SBISETCA
oOs3aTenbHBIM I M3ydeHus. B 5-9 kmaccax y4eOHbIA mpeameT «MareMaTrkay
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TPaJAUIIMOHHO M3y4YaeTcsd B paMKax CIEIyIOUUMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «AnredOpa» (BKJIIOUYas 3JIEMEHTHI
CTaTUCTUKH M TEOpHHU BeposTHocTei) u «['eomerpusi». Hactosimeit mporpammoit
BBOJAMTCS CAMOCTOSITENIbHBIN Y4eOHbIN Kypc « BepOsITHOCTh U CTaTUCTHKAY.

HacTosieit nporpaMmoii IpeaycMaTpUBaeTCsl BbIACICHUE B y4eOHOM IIJIaHE Ha
M3y4EHUE MaTEMATUKH B 5—6 Kilaccax 5 yueOHBIX YaCOB B HEJIEIIO B TEUEHUE KAXKIOTO
roja oOyueHus, B 7-9 kiaccax 6 yueOHbIX YaCOB B HEZEIIO B TEUEHUE KaKJ0r0 To/1a
oOyueHus, Bcero 952 yueOHbIX yaca.

Copepxxanue ywyebOHoro mnpeamera «MareMaTruka», NPEICTABICHHOE B
[IpumepHoii paboueit mnporpamme, coorBerctByer PI'OC OOO, IIpumepHoit
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMe OCHOBHOTO 0O0IIero oOpa3oBaHMA,
[IpumepHOW aganTHPOBAHHON OCHOBHOM 00pa30BaTEIbHONM MPOrpaMME OCHOBHOIO
oO1ero 00pa3oBaHus O0YUYaIOIIHUXCSA € 33JI€PKKOM ICUXUYECKOrO Pa3BUTHS.

Tematnueckoe IUIAaHUPOBAHHWE  YUYEOHBIX KypCOB U PEKOMEHIyEeMOe
pacnpezesieHue yueOHOro BpeMEHU Ui U3YUEHHsI OTAENIbHBIX T€M, IPEI0KEHHbBIE B
HACTOSIIEN MporpaMMe, HaJl0 pacCMaTpUBaTh Kak MPUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTaBUTEIIO aBTOPCKOW paboueill mporpamMmbl M IPEXKIE BCEro YUYUTEN0. ABTOP
pabodeil mporpaMMbl BIIpaBe YBEIMYUTH MPEUIOKEHHOE YUCIIO Y4eOHBIX 4acoB Ha
TeMbl, TpeOyromue Oojee IMTEIbHOro u3ydeHust oOydarommmuca c¢ 3P, wnm
YMEHBUIUTh KOJIMYECTBO YAaCOB HAa TEMBI, U3y4acMbl€ HA O3HAKOMUTEIBHOM YPOBHE.
JlomycTuMO TakKe JOKaJIbHOE NepepaclpeielieHue M IEepPEeCTaHOBKA 3IIEMEHTOB
colepKaHusi BHYTpPH JaHHOro kiacca. KoiaudyecTBO mNpoBEpOUYHBIX — padoT
(TeMaTU4eCKUi U UTOTOBBIN KOHTPOJIb KAYECTBA YCBOECHHUS yU€OHOT0 MaTepuana) U ux
TUM (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOThI, TECThl) OCTAIOTCA HA YCMOTPEHHE
yunrtess. Takke yUuTellb BIPABE YBEIUUNUTh WU YMEHBIIUTh YHCIO YYEOHBIX YacOB,
orBeA€HHBIX B IIpumepHoii pabGoueil mporpamMme Ha 0000IIEHHE, MOBTOPEHHE,
CUCTEMAaTHU3allMI0 3HaHUM o0O0ydarommxcsi. EQWHCTBEHHBIM, HO MNPHUHLMIIHAIBHO
BaXHBIM KPUTEPHEM, SBIISIETCS JOCTUKEHHE PEe3yJbTaTOB OOYyYEHHS, YKa3aHHBIX B
HACTOSAIIEH MPOTrpamMMe.
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[TPUMEPHA PABOYAA TTPOI' PAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Henn n3yyeHust yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0y4YEHHsI MaTEMATUKE B 5—6 Kilaccax sIBISIOTCS:

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOYyYaromuxcsi ¢
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOyuaromuxcs ¢ 3[IP Ha 1oCTyTHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPYKAIOIEro MUPA;

* (popmupoBaHue (QYHKIHOHAJIBHON MaTreMaTHYeCKOM TI'paMOTHOCTU: YMEHHS
pacrno3HaBaTh MareMaTH4YE€CKUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX,
IPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyeckas U TeOMETpUYECcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTHMKOW, OJTHAKO, HE HE3aBUCHMO OJIHA OT JIPYroii, a B
TECHOM KOHTAKT€ M B3aMMOJCHUCTBUHU. TaKXKe B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTaTUCTHKU.

W3yuenue apudmernyeckoro maTepuaiga HAUMHAETCS CO CUCTEMaTH3aluu U
pPa3BUTHUS 3HAHWM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadalbHOM 1IKoJe. IIpu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTENBHON TEXHUKH U (OPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH C OOy4YEHHEM MPOCTEHIINM NpuéMaM MPUKHIKU U OLEHKU Pe3ylIbTaToOB
BBIYMCIICHUN. M3ydeHne HaTypaJIbHbIX YUCEN ITPOJIOJIKAETCA B 6 Kilacce 3HAaKOMCTBOM
C HaYaJIbHBIMU MTOHATHUSMHU TEOPHUU IEITUMOCTH.

Jpyroii KpynHbIil OJ0K B cCOAEpKaHUK apu(PMETUUECKONW JTUHUU — 3TO JIPOOHU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATan B OCBOCHHMH APOOEH, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, MOHATUSAMHU TeMbl. [Ipm 3TOM paccMoOTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUECHUIO JECATUYHBIX IPOOei, YTO LEIecO00pa3HO
C TOYKM 3PEHUA JIOTUKU M3JIOKEHUS YUCIOBOM JIMHUM, KOTJAa IpPaBWJIa JEHUCTBHUM C
JIECITUUYHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU alTOPUTMaMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JACCSITUYHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH MIPU W3YUYEHUU JIPYTUX MMPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBanud. K 6 kimaccy OTHECEH BTOpOW d3Tam B HM3y4CHHH ApoOeH, Te
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOEHHE HOBBIX BBIUUCIUTEIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKH BHIYMCIICHUH,
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B TOM YHCJI€ 3HAYCHHUI BBIPAXKEHUI, COEPKAIUX U OOBIKHOBEHHBIE, U JECATHUHBIC
IpoOu, YCTAHOBIIEHUE CBS3EM MEXAy HUMH, PACCMOTPEHUE MPUEMOB pelIeHUs 3a1a4
Ha Apobou. B Hauane 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOIEHTA.

Oco0OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YHUCET SBIISICTCS
TO, YTO OHM TAKKE MOTYT paCCMaTpPUBAaThCS B HECKOJIBKO 3TanoB. B 6 kitacce B Hauase
nu3yuyeHust TeMbl «[10J0KUTENBHBIE U OTPULIATENIBHBIE YHCIIA» BBIACISIETCS MOATEMA
«llenble yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPUIIATENBHBIMU YHCIAMH H
JNEUCTBUSAMH C TIOJIOKUTEIBbHBIMA W OTPULATEIBHBIMUA YHUCIAMH IPOMCXOAUT Ha
OCHOBE COJEpP)KATEIbHOTO IOJIX0Ja. JTO TO3BOJSIET HAa JOCTYIIHOM YpPOBHE
ITO3HAKOMHUTH YHAIIUXCS MPAKTUYECKU CO BCEMH OCHOBHBIMM IOHSATUSAMH TEMBI, B TOM
YuCJI€ W C NpPaBWIAMH 3HAKOB IIPU BBINOJHEHUM apU(PMETUUYECKUX JIEHCTBHM.
N3yyeHne palroOHaJbHBIX YUCEN HA 3TOM HE 3aKOHYUTCA, a OyJeT MpPOJOJIKEHO B
Kypce anreOpbl 7 Kiacca, 9TO CTaHET CIeIYIOINIMM MPOXOJA0M BCEX MPUHIIUMHATIBHBIX
BOIIPOCOB, TEM CaMbIM pa3JieJIeHUE TPYAHOCTEH 00sieryaeT BOCIpUITHE MaTepuaa, a
pacnpeziesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH IPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuM pelIeHUI0 TEKCTOBBIX 3a/lad B 5—6 Kiaccax HCIOJIb3YIOTCS
apumernueckue NpuéMsl perieHus. TekcToBbIe 3a7auu, peulaeMble Ipu oTpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha T[OKyOKH, Ha paboTy H
IIPOU3BOAMTENILHOCTD, Ha MPOLEHTHI, HA OTHOWIEHUsA W mpornopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C MpUEMAMM pelIeHUsl 3ajad nepedopoM BO3MOMXKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ HH(popMalel, npeacTaBIeHHON B (popMe TaOauIl uiu
arpamM.

B Ilpumepnoit pabodeit mporpamMmme MNpeaIycCMOTpPEeHO (QopMHUpOBaHUE
MPOIEIEBTUUECKUX alreOpandecKux NpeacTaBieHni. bykBa Kak CHMBOJI HEKOTOPOIO
Yucjaa B 3aBUCMMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTa BBOJMTCS IOCTENEHHO.
BykBeHHass CUMBOJIMKA IMIMPOKO HMCHOJb3YeTCS NPEXKIEe BCEro Js 3amucH OOLIMX
YTBEPXKACHUM U TpensokeHuil, (opmyn, B YaCTHOCTH JJIs  BbIYUCICHUS
r€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HalpaBJICHHasT HAa  pa3BUTUE OOpPAa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUs1, U300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3yYECHUH T€OMETPHH,
KOTOPBIM OCYILECTBIIAETCS Ha HAIVIAAHO-TIIPAKTUYECKOM YpPOBHE, ONUpPAEeTCs Ha
HarsIIHO-00pa3Hoe  MbllieHne oOydvarouuxcs. boinblias pojib  OTBOAMUTCA
MIPAKTUYECKOM  JNESITENBHOCTH,  OMNBITY,  DKCHEPUMEHTY,  MOJEIMPOBAHHUIO.
OOyuaromuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTIypaMu Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs H300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX MpoCTeilline cBoiicTBa. B
Mpoliecce U3yuyeHUs HArIsAHOW FeOMETPUU 3HAHUS, TOJyUYeHHbIE 00yYarolMMUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IuUlaHy B 5—6 Kiaccax M3y4aeTcss MHTEIPUPOBAHHBIHI
npeamer «MaTeMaTHKay, KOTOPBIA BKJIIOYAET apU(PMETUYECKHil Marepuan u
HaTJISIHYI0 T€OMETPHIO, a TAK)KE MPOTIEIEBTUYECKUE CBEICHUS U3 aNTeOphl, 3JIEMEHTHI
JIOTUKY ¥ Hayajaa OMUCcaTeIbHOM CTATUCTHUKH.

Y4eOHBIi TUTaH Ha M3YYEHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee 5
y4eOHBIX YacoB B HENENIO B T€UEHUE KaXXJIOTO rojaa oOydeHus, Bcero He MeHee 340
y4eOHBIX YaCOB.

Conep:xkanue y4eOHOro Kypca (1mo rogam o0y4eHusi)

S KJIACC

Hamypansvnwie uucna u nyno

HatypansHoe uwncno. Psa nHarypanbnbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJMHATHOU (YUCIIOBOI) MPSIMOil.

[lo3unmonHass cucrema CcyuCIeHus. Pumckasa wHymepayus Kak npumep
HeNno3UYUOHHOU cucmembl cuucienus®. JlecaTndnas CuCTeMa CUMCIICHHS.

CpaBHEHME HATYpPAIIbHBIX YHCEJ, CPABHCHUE HATYPaJbHBIX YHUCEII C HYJEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaTbHbIX YUCEN.

CnoxeHre HaTypallbHBIX YKCEN; CBOMCTBO HYJS IPH CIOKEHUU. Bbruutanue
KaK JIeicTBHE, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATYypaJIbHBIX YHCEN; CBOMCTBA
HYJIA U €IMHULIBI IPU YMHOXKEHHH. [[ereHune kak JieiicTBue, 00paTHOE YMHOKEHHIO.
KomnonenTsl  nelicTBuii, CBA3b  MexAy Humu. [IpoBepka  pe3ynbTaTa
apupmeTrdeckoro gehcTBus. llepemecTuTenbHOE MW CcOYETaTEIbHOE CBOMCTBA
(3aKOHBI) CIOXKEHHSI W YMHOXCHHS, pacnpeodeiumesbHoe C8OUCMB0 (3aKOH)
VMHOMNCEHUSL.

Hcnonb3oBanue OykB s 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apU(pMETUYECKUX ACHUCTBUH.

Jenumenu u xpammuvle uyucia, pasziokKeHUe Ha MHoxuTenu. l[Ipocteie un
cocTaBHbIe uucha. [lpusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ 0CTaTkoM.

CreneHb C HaTypajgbHBIM TIOKA3aTelieM. 3alkCh YHUCIA B BHUAE CYMMBI
Pa3psIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBplYuCiieHHE 3HAYEHUM YHCIOBBIX BBIPAXKCHUU;
MOPSAIOK  BBINOJIHEHUsS — JeuWcTBuil.  Mcnonp3oBaHMe  MpU  BBIYKMCIEHUAX
MEPEMECTUTENHHOTO U COYETATEIIBHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKCHHS,
pacnpeoenumenbHo20 C8OUCMBA YMHONCEHUSL.

Jpodu

[IpencraBienne o Japobm Kak cmocoOe 3aliCH  YacTH  BEJIUYHHEIL.
OObikHOBEHHBIE ApoOu. [TpaBuibHBIE U HenpaBuibHbIE ApoOu. CMmelanHas Jpoob;

! 3JICCB " JaJiIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOAUTCA B OBHAKOMUTEIILHOM ILIAHE. Ilemaror
CaMOCTOATEIIBHO ONPCACIIACT 00beM N3y4a€Moro mMmarepua’a.

14



IIPEICTABICHUE CMEIIAHHON 1pOoOH B BUJI€ HENIPABUIILHOM 1pOOH 1 BBIACIICHUE LIETON
YacTH YMCJIa U3 HeNpaBWIbHOU npodu. M300paxenue npobel TOUkaMH Ha YUCIOBOU
npsimoil. OcHOBHOE cBOMCTBO npobu. Coxpawenue opobeu. Ilpusedenue opoobu k
HogoMy 3HameHamento. CpaBHEHHE JpoOei.

CrnoxxeHre U BbIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
obpatHble 1podu. Haxoowcoenue uacmu yeno2o u yeno2o no e2o Yacmu.

Hecarnunas 3anuch apoOeit. IlpeacraBieHune JecATHUYHOW JpoOU B BHUIIE
0OBIKHOBEHHOH. 300pakeHne AeCATUYHBIX IpoOel TOYKaMH HAa YUCIOBOW IPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckre ACUCTBUS € JECATHYHBIMU  Opo0simMu.  OxpyeneHue
oecsamuyHblx Opooell.

Pelienue TeKCTOBBIX 3a/1a4

Perenne TeKCTOBBIX 3a/1a4 apu(PMETHUUECKUM CIIOCOOOM. Peutenue no2uyeckux
3a0au. Pewenue 3a0ay nepebopom 6cex 603MOHCHbIX 8apuanmos. VIcrionb30BaHue npu
pEIICHUH 3a7a4 TaOJIUI] U CXEM.

Pemenue 3amau, cojepkamux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTh. EAMHUIIBI U3MEpEeHHUS:
Macchbl, 00bEMA, 1IEHBI; PACCTOSHUSI, BPEMEHHU, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
MU3MEPEHUSI KaXKI0W BETUUNHBI.

Pemenne oCHOBHBIX 3aj1a4 Ha JpOoOH.

[IpencraBnenne TaHHBIX B BUJIE TAOJHII, CTOJIOYATHIX AHATPAMM.

Harasignasi reomerpust

Harmsimapie npeactaBiaeHus o GUrypax Ha ITIOCKOCTH: TOYKA, MpsMasi, OTPE30K,
Jy4, yroj, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. lIpsmMon, octpeii,
TYIIOM ¥ Pa3BEPHYTHIE YTJIBI.

JlnrHa OTpe3ka, METPUYECKHE SAUMHUIILI JUTHHBL. J[TMHA JTOMaHOH, mepuMeTp
MHOTOYTOJIbHUKA. 3MepeHne 1 MoCcTpOeHKE YII0B C MOMOIIBI0 TPAHCIIOPTHPA.

Harnsinuele mnpencrtaBiaeHuss o (Qurypax Ha IDIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, O paseHcmae gueyp.

N3o6paxkenne ¢uryp, B TOM uucie Ha Kkierdatoil Oymare. llocmpoenue
KoHghueypayuil u3z wacmetl Npimou, OKPYICHOCMU HA HENUHOBAHHOU U KIemuamoul
bymace. Vicnonb30BaHue CBOMCTB CTOPOH U YTIIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[lnomans mNPSAMOYroJIbHUKA U MHOTOYTOJIbBHHUKOB, COCTAaBJICHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucie (uryp, m300pak€HHbIX Ha KieTdaroil Oymare.
Enuaunier usmepenus mionaau.

Haensonvie npedcmasnenusi o npocmpancmeennvix uaypax: npsamoy2oibHbllL
napannenenuneo, Kyb, MmuocoepanHuku. M306pasicenue npocmeriuiux MHO202PaAHHUKOS.
Pazeépmrku xyba u napannenenuneoa. Cozdanue mooenei MHO20ZPAHHUKOS (U3
bymazu, nposoIoKU, NAACMUIUHA U OP.).

O0vém npamoyeobHO20 napaiieienuneoa, Kyoa. Eounuysl uzmepenus oovéma.

6 KJIACC

Hamypaﬂbu ble uucia
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Apudmernueckre IEUCTBHS ¢ MHOTO3HAYHBIMH HATypPaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, MOPSAOK ACUCTBUM, UCHIOJb30BaHUEe CKOOOK. Vcnonb3oBanue
IPU BBIUYHUCICHUSAX IEPEMECTUTEIBHOIO M COYETATEIIBHOTO CBOMCTB CJOKEHHUS U
YMHOXEHUSI,  pacnpedeiumenpHo2o  ceolicmeéa  ymuoodceHus.  OKpyrieHHue
HATypaJIbHBIX YUCET.

JlenuTenu W KpaTHBIE YHUCIIA; HAUOOIbWUL 0OWuUll Oelumend U HauMeHbuiee
obwee kpamuoe. [lenrumocms cymmul U npoussedeHus. Jlenenue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHas1 JAPOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIllEHHE JIpOOEid.
CpaBHenue u ynopsaounBaHue apoOeit. Pemenue 3amad Ha HaxXOXKIACHHE YacTU OT
LEJOro M ULEeJIoro mo ero 4vacth. JIpoOHoe 4Yuciao Kak pe3yJabTaT JeJICHHUS.
[IpeacraBnenne aecATUIHOW ApOOM B BHJEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npe/cTaBiICHUs] OOBIKHOBEHHOM NIpoOM B BUJIE AecATUYHOU. JlecaTuunbie apodu u
MeTpHuueckasi cucreMa mMep. ApudMeTuueckue ACHCTBUS U YMCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JICCITUYHBIMU JPOOSMHU.

OtHomienue. JlenmeHne B JaHHOM OTHOUIEHUU. Macwimab, TPOMOPIIUS.
[IpuMmeHeHne MponopLHi NpH PELICHUH 3a1a4.

[lonarue npoueHTa. Beruncienue npoeHTa OT BEIUYMHBI U BEJIMYUHBI 110 €€
MPOIIEHTY. BbIpa’keHre MNPOLEHTOB ACCATUYHBIMU IpoOsiMu. Perenue 3amady Ha
MPOLEHTHI. BbIpakeHNuE OTHOIIEHUS BEJIMYMH B MPOLICHTAX.

Ilonosxcumenvuvie u ompuyamenvhsvle yucaa

[lonmoxxutenpHble M OTpULATeNbHble uucia. lLlempie uncima. Mooyns uucia,
eeomempuydeckas uHmepnpemayus Mooyas yuciaa. V3o0paxeHue uyucen Ha
KOOPJIMHATHOM MPSIMOU. Hucnosvle npomexicymru.

CpaBHenue uucen. Apudmeruyeckue ACHCTBUS C TOJOKUTEIbHBIMU U
OTpUIIATEILHBIMU YUCIIaMHU.

[IpsiMoyroJibHasi cucTeMa KOOpAWHAT Ha IIocKocTh. KoopauHaTel TOYKH Ha
MJI0CKOCTH, abciucca u opauHara. [loctpoenue Touek U GuUryp Ha KOOPAMHATHOU
IIJIOCKOCTH.

bykeennvie evipasicenus

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiicTBa apu(pMETHUYECKUX ACUCTBUN. bDYyKBeHHble BbIPAdCEeHUs U YUCTO0B8ble
noocmaroeku. ByKBEHHBIE DPABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMITOHEHTA.
®opMyibl; (HOpMyJIbl IEPUMETPA U IUIOIMIAN NPSIMOYTOJIbHUKA, KBaJpara, o6véma
napannenenuneoa u Kyoa.

Pewenue mexcmoguix 3a0au

Pemenue TeKCTOBBIX 3a71a4 apUPMETHUECKUM CIIOCOOOM. Peutenue nocuueckux
3a0au. Pewenue 3a0au nepebopom 6cex 03MONCHBIX 8APUAHINOS.

Pemennie 3amau, comepxkaiux 3aBUCUMOCTH, CBSI3bIBAIONINX BEITMYHMHBI:
CKOPOCTb, BpEMsl, PACCTOSIHHE; 1I€HA, KOJIUYECTBO, CTOMMOCTb; TPOU3BOIUTEIIBHOCTD,
BpeMs, 00bEM palboThl. EnuHUIEI M3MEpeHus: MacChl, CTOMMOCTH; PACCTOSIHHSI,
BpeMeHU, CKOPOCTH. CBsI3b MEXKAY €IMHHUIIAMU U3MEPEHUS KaXKA0W BETUYUHBI.

Peuienue 3aay, CBI3aHHBIX C OTHOILIEHHEM, TPONOPLHHOHATIBHOCTBIO BEJIMYHH,
MPOIIEHTAMH; PEIIEeHNEe OCHOBHBIX 33J71a4 Ha IPOOH U TPOICHTHI.
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Oyenka u npukuoka, oKpy2ienue pe3yromamd.

Cocmaegnenue 6YK8EHHbIX 8bIPANCEHUL NO YCI08UIO 3A0AYU.

[IpencraBnenre HaHHBIX C MOMOIIbIO TaOmuy u guarpamm. CronOuateie
JIUarpaMMbl: YT€HUE U MOCTPOeHUE. UTeHHEe KPYTroBbIX IUarpamm.

Haznaonasa zeomempus

Harnsinaele npencraBieHus o GUrypax Ha miIoCKOCTH: TOUKa, MpsMasi, OTPE30K,
Jyd, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KPYT.

Bszaummnoe pacnonosicenue 08yx npsamulx Ha NI0CKOCMU, NapaliesibHble npsmble,
nepneHouKkyisapHvie npsmvle. VI3MepeHne pPacCTOSHHUA: MEXAY IBYMS TOYKAMH, OT
TOYKH J0 TIPSMOM; IJTHHA MapIIpyTa Ha KBAJPATHOU CETKeE.

W3mepenre W TOCTPOCHHWE YIVIOB C TIOMOINBIO TpaHCHOpTHpa. Bumbl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIbHBIN, TYIOYTOJIbHBIM;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YEeTBIPEXYTOJLHUKOB. [IpSMOYTONBbHUK, KBaJpaT: MCIOJIb30BAHUE CBOMCTB CTOPOH,
yTJIOB, TUaroHaine. Mzoopaosicenue ceomempuueckux gueyp Ha HenuHOB8AHHOU Oymaze
C UCNONIb308AHUEM YUPKYJIA, TUHEUKU, Y20NlbHUKa, mparcnopmupa. IlocTpoeHus Ha
KJIeT4aToi Oymare.

[lepumeTp MHOTOYyTONBHUKA. [lOHATHE TUIOMAAM DUTYPBI; €TUHUIIBI U3MEPEHHUS
rwiomaau. [Tpubnuxénnoe nsMepeHue mwiomaad Guryp, B TOM 4uciie Ha KBaJIpaTHOU
ceTke. [Ipubnusicénnoe usmepeHnue OIUHbl OKPYHCHOCIU, NI0UA0U Kpyed.

Cummempusi: YyeHmpaivHas, ocesas u 3epkanvHas cummempuu. I[locmpoenue
CUMMEMPUUHBIX PUyp.

Haensonvle npedcmasnenus o npocmpancmeennvix ueypax. napaiieienuneo,
KyO, npusma, nupamudda, KOHyc, YUIUHOp, wap u ceepa. Hzobpasxcenue
npocmpaucmeenHvlx ueyp. Illpumepvl paseépmox MHO202PAHHUKOS, YUIUHOPA U
konyca. Cos0anue moodeneu npocmpaHcmeenHvlx ¢ueyp (u3 Oymazu, npoeooKu,
NIACMUIUHA U OD.).

Ionamue o6wéma, eounuyvl uzmepenuss oovéma. O0vbEM NPAMOY2OIbHO2O
napainenenuneod, Kyoa.
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[TPUMEPHA PABOYAS ITPOI'PAMMA YUYHEBHOI'O KYPCA «AJIT'EBPA». 7—
9 KJIIACCBI

Henn n3yyeHust yueOHOro Kypca

AnreOpa sBI€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOM WIKOJIBI: OHA
o0OecreynBaeT M3y4yeHUWE IPYrMX IUCLHMUIUIMH, KAaK E€CTECTBEHHOHAYYHOIO, TaK W
I'YMaHHTAPHOT'O IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JJI TPOIOJKEHN 00pa30BAHMS U
B TOBCEAHEBHOW XHU3HU. Pa3zButue y 0Oy4aromuxcs Hay4dHBIX MPEACTaBICHUN O
MIPOUCXOXKJICHUN
M CYIIHOCTH aJIreOpandecKux aOCTpaKIHii, CIOco0€ OTPaKCHUS MaTeMaTHYECKOM
HAyKOW SIBIEHUW U MPOIIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEMATHYECKOTO
MOJIETMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOUMBIX JUIsl aJanTalydud B
COBpeMeHHOM LH(ppoBoM obmecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOMOAaTh,  CpaBHHBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIJIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JEWUCTBHS U BBIBOJABI, (POPMYIHPOBATH
yTBepxkaeHus. OcBoeHue Kypca anreOpbl 0OecleyuBaeT pPa3BUTUE JIOTHYECKOTO
MBIIUICHUS OOYYaloIUXCSA: OHU UCIOJIb3YIOT JAEAYKTHBHBIE M HMHIYKTHBHbBIC
paccyxjeHus, oO0OOIIeHHEe W KOHKPETH3allhio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anreOpe TMpeAnoyiiaraeT 3HAUYUTENBHBIM O00BEM  CaMOCTOATEIIHLHOU
NEATENBbHOCTH  OOy4YaromMXCsd, M[O3TOMY CAaMOCTOATEIbHOE pEIICHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBISETCA pealu3alell AeATeIbHOCTHOrO MPUHLUIA
o0yueHus.

B crpykrype mporpammsl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJbI
OCHOBHOE€ MECTO 3aHHUMAIOT COJEPKATEIBbHO-METOANYECKHE JuHUU: «Yucna wu
BBIYUCIICHUSY; «ANTeOpanvecKkue BBIPAKECHUs»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxxnasa u3 3Tux coaepkaTeabHO-METOIUYECKUX JIMHUMA pa3BUBaeTCA HA
INPOTSKEHUH TPEX JIET M3YyUeHUsl Kypca, €CTECTBEHHBIM 00pa3oM IEperuieTasich U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B XoJe m3yueHus Kypca o0ydaromumMes
MPUXOAUTCS JIOTHYECKH PacCyIaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM LI€eco000pa3HO BKIIOUUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jielbl MATEMAaTUYECKOTO 00pa30BaHus U
CHOCOOCTBYIOLIME  OBJAJICHUIO  OOY4YalIIMMHCS  OCHOB  YHUBEPCAJIBHOIO
MaTeMaTUYeCKOro si3blka. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COAEPKATEIBLHOM
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «AJredpa» sIBIASETCS €ro MHTErpUpPOBAHHBIN
XapakTep.

Conepxanue nuHUM «Yucaa W BBIYUCIEHUS CIYKUT OCHOBOM ISt
JaJIbHEHIIIET0 W3Y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaromuxcs
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS aJTOPUTMAMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOTUMBIX Ui MOBCETHEBHOU
KU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
MPPALMOHATIBHBIMU YKCIIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JEUCTBUTEIHHOM
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qucIie. 3aBepIIeHre OCBOCHUS YHCIIOBOM JIMHUY OTHECEHO K CTapIIeMy 3BeHY 00IIIero
oOpa3oBaHus.

Copeprkanue ABYX alireOpanyecKux JMHUN — « AireOpanyecKkue BEIPOKEHUS» U
«YpaBHEHHS] W HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOyUYarOIIMXCA
MaTeMaTHYECKOTO amrmapara, HEOOXOAMMOTO i pPEIICHUs 3a1ad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB WM MPAKTUKO-OPUCHTHPOBAHHBIX 3a/1ad. B OCHOBHOM MIKOJIE
yueOHBI MaTepuall TPYNIUPYEeTCs BOKPYT pPallMOHAIBHBIX BBIpAXCHHU. AJredpa
JEMOHCTPUPYET 3HAYCHUE MAaTEMATHKHU KaK S3bIKA VISl TOCTPOSHUS MaTEeMaTHIECKUX
MOJICJICH, OMUCAHUs MPOIECCOB W SBIICHUW peaqbHOTO MHUpa. B 3amaunm oOyueHus
anredpe BXOIAT TaKKe JATbHEHUINIEe pa3BUTHE aJTOPUTMHUYECKOTO MBITIUICHUS,
HEO0OXOAMMOro, B YaCTHOCTH, IJII OCBOCHHUS Kypca MH(POPMATHUKH, W OBJIAJCHUE
HaBBIKAMHU JICTyKTUBHBIX paccykaeHuit. [[peoOpa3oBaHre CMMBOJIBHBIX (DOPM BHOCHT
CBOM crenmu(PpuYecKuii BKJIaJA B Pa3BUTHE BOOOPAKEHHUSA, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTRY.

Conepxanve (DyHKIIMOHATBHO-TpaUUYECKON JIMHUM HAIIeJICHO Ha TMOJy4eHUE
IIKOJIbHUKAMU 3HaHUW O (YHKIHMAX KaK BaKHEHIIeH MaTeMaTUYeCKON MOJENH JJis
OMHCAHUS U UCCJENOBAHUS Pa3HO-OOpa3HBIX MPOILIECCOB U SIBICHHUM B MPUPOJIE U
obmectBe. M3yueHue 3Toro marepuaia CrocoOCTBYET Pa3BUTHIO Y OOyUYaIOIIMXCA
YMEHUS WCIIONBh30BaTh PA3INYHBIC BHIPA3UTEIBHBIC CPEJICTBA S3bIKA MATEMAaTUKH —
CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckre, BHOCUT BKJIaa B GOpMHpPOBaHUE
MIPEACTABICHUH O POJIM MaTEMAaTHKU B PA3BUTHH [TUBUIN3ANNA U KYIbTYPHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yuyeOHOMYy IUIaHy B 7-9 Kiaccax u3ydaercs Yy4yeOHBIH Kypce
«AnreOpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUA:
«Uucna ©  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIpRXKECHUS», «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIIMMN.

VY4eOHbIN MaH Ha KU3y4yeHue anreOpel B 7-9 knaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUECHHE KAXKIOro roaa oOy4deHHs, BCEro 3a TpW roaa
0o0yueHnust — He MeHee 306 yueOHBIX YacoB.

Conepxanue ydeOHOro Kypca (1mo roaam o0ydeHmust)

7 KIIACC

Yucna u éviuucnenun

PanuonanbHbie yuciaa

JpoOu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEX0o] OT OJHON (OpPMBI 3anucu
npobeit k gpyrod. IloHaTwe palMoOHANIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
VHOOpAIOYMBAHUE  PALMOHAJIBHBIX  yHMcel.  ApudMernyeckue  JEUCTBHUS  C
palMOHAIIBHBIMA YuCiaMU. PemeHne 3amad u3 peajnbHOM NPAKTUKM HA YacTd, Ha
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Ipoowu.

Crenenb ¢ HaTypaJdbHBIM TIOKa3aTeJNeM: ONpeJesieHrue, Mnpeodpa3oBaHue
BBIPQYKEHUI HA OCHOBE OMPEEIICHNUs, 3aITUCh OOJIBIINX YUCEIL.

[IpoliieHThl, 3aMKCh MPOLIEHTOB B BUJIE IpoOU U APOOU B BHUJIE MPOLEHTOB. TpH
OCHOBHBIE 33]1a4¥ Ha MPOLEHTHI, PEIICHHUE 3aa4 U3 PEaIbHON MTPAKTHKHU.

[IpumMeHeHnE  MPU3HAKOB  JACIMMOCTH, pAa3J0KEHUE HAa  MHOXKUTEIU
HATypAJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM  4Mcle T@psiMas ©  oOparHas
IIPONIOPLIMOHAIBHOCTH.

Anzebpauueckue eviparceHus

[lepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHUS C INepeMeHHOM. [lomycTumble
3Ha4YeHUs NepeMeHHbIX. [IpencraBinenue 3aBUCUMOCTH MEXKIy BEIMYWHAMHU B BHJIE
dbopmynbl. Berancnenus mo gpopmynam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHUM, TOXKIECTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuja MpeoOpa3oBaHUS CyMM M NPOU3BEACHUMN, IpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUS ITOIOOHBIX CJIaraeMbIX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEIIEM.

OpHounensl 1 MHOrowieHsl. CrerneHb MHOrowieHa. ClOKEeHue, BBIYMTAHUE,
YMHOEHNUE MHOTOWICHOB. POpMyIibl COKPAILIEHHOTO YMHOXKEHUA: KBaJAPaT CYMMBI U
KBazpaT pasHocTH. DopMmyisia pa3HOCTH KBaipaToB. PasiokeHue MHOTOYWICHOB Ha
MHOKHTEJIH.

Ypasnenusn

VYpaBHEeHUE, KOpPEHb YypaBHEHUs, MpaBWia MpeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUU.

JluHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN MO YCIOBUIO
3a7a4yu. Pelenre TeKCTOBBIX 3aJ1a4 € MOMOIIBIO YPAaBHEHUM.

Jluneiinoe ypaenenue ¢ 06yms nepemennvimu u e2o 2pagur®. CucremMa JByX
JIMHEMHBIX YPAaBHEHUM C JBYMsS II€pEMEHHbIMHU. PelleHue CcucteM ypaBHEHUU
crocoO0oM NoJCTaHOBKH. [IpuMepsl peleHus] TEKCTOBBIX 3a/1ad C MOMOILBI0 CUCTEM
YpPaBHECHUH.

Koopounamot u cpagpuxu. @ynkyuu

Koopannara Touku Ha npsMou. UucnoBbele npoMexyTku. Paccrosaue mexay
IBYMsI TOYKAMU KOOPAMHATHOMN MPSIMOMA.

[IpsimoyromnpHas cuctema koopauHat, ocu OX u Oy. AGcimcca v opIuHaTa TOUYKH
Ha KOOpAMHATHOW 1uiockocTH. [Ipumepsl rpadukos, 3aganHbix (opmynamu. UrteHue
rpauKOB pealbHbIX 3aBUCUMOCTEH.

[Tonarue Gpynkuuu. ['paduk ¢pynkumu. CpoiictBa pyHkuni. JIunelinas pyHkuus,
e€ rpaduk. I'paduk pynkuun y = KX + b. I paguueckoe pewenue nuneiinvix ypasnenuii
U cucmem JUHEUHbIX YPAGHEHULI.

2 3JICCB " JaJiIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX ITPOBOAUTCA B OBHAKOMUTEIILHOM ILIAHE. Ilegaror
CaMOCTOATEIIBHO ONPCACIIACT 00beM N3y4a€Moro mMmarepua’a.
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8 KUIIACC

Yucna u éviuucnenun

KBaaparueiii kopeHb u3 uwucna. [llowamue 00 uppayuoHaibHOM Hucie.
Hecamuunvie npubnusxcenus uppayuoHanvuvix uucen. CBONWCTBA apHUPMETHUECKUX
KBaJ[paTHBIX KOPHEH M UX MPUMEHEHHE K TPEoOpPa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUHCIICHUAM. /[elicmeumenvHbvle YuUcia.

Crenenb ¢ 1eNbIM TTOKa3aTeaeM 1 € cBoiicTBa. CTaHaapTHAs 3auCh YUCIa.

Anzebpauueckue eviparcenus

KBagpaTHblil TpEXuiieH; pa3ioKeHue KBaIpaTHOTO TPEXUIICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOu.
CnoxxeHue, BbBIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpaudyeckux  JApoOei.
PannonansHbie BRIpaXKEHUS U UX MPEe0Opa3oBaHUeE.

Ypasuenus u nepagencmea

KBagparHoe ypaBHeHue, (opMysia KOpHEW KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Pemenue ypaBHeHUH, CBOIAIIMXCA K JIMHEMHBIM U KBaJipaTHbIM. [IpocTenime
JPOOHO-paIMOHANILHBIC YPaBHEHHUS.

I'paguueckas unmepnpemayus ypasnenuu ¢ 08yMs NePEeMEHHbIMU U CUCTNEM
JIUHEUHbIX YpaBHeHul ¢ O08ymMsa nepemenHviMu. llpuMepbl pemieHus: CHCTEM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienre TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooMm.

UucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

Dynxkuyuu

[Tonsitue gpynkiuu. OOIaCTh ONpEAeNieHUs U MHOXKECTBO 3HAYCHUIN (PYHKITUH.
CriocoObl 3a1anus QyHKITUH.

I'padux dynkuunu. Ytenue cBorcTB (yHkimu mno e€ rpaduky. [Ipumepsr
rpad@ukoB QYHKIMMA, OTPAKAIOIIUX PEATTbHBIE MPOIECCHI.

OyHKIMY, OMHUCHIBAIOIIME TPSIMYIO M OOpaTHYH MPOMOPIMOHATILHBIC

k
3aBUCUMOCTH, MX rpaduku. Oyrkuu y = X2y = X3y = x, y = — I'pagpuueckoe

peuleHue ypasHe Uil U cucmem ypagHeHul.

9 KUIIACC

Yucna u évluucnenus

JleiicTBUTE/IbHbIE YHCJIA

PannonanpHBIC YHCIA, UPPAYUOHATbHLIE YUCIA, KOHEeUYHble U OecKoHeuHble
oecsimuuHvle Opodbu. Muodcecmso OelcmeumenbHbiX Yucell, 0eliucmeumeibHble YUcid
Kak beckoHeuHble Oecamuynble 0poou. B3aumHno 00HO3HAUHOE COOMBEemcmaue mMexicoy
MHOHCECMBOM OCUCMBUMENbHBIX YUCEL U KOOPOUHAMHOU NPAMOILL.

Cpasnenue  OelicmeumenvHulX — uucen, apugmemuyeckue Oelucmeus ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepenusi, npuOIHIKeHNs], OLIEHKH
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Pasmeppl OOBEKTOB OKpYXKAIOLIErO0 MHpPA, JIMTEIBHOCTH IMPOLIECCOB B
OKPY’KAIOLIEM MUPE.

[Tpubnuk€HHOE 3HAYEHHE BEIMYUHBI, TOYHOCTh MpuOIMKeHus. OKpyriieHue
yucen. [Ipuknaka v oleHKa pe3yabTaTOB BEIYUCICHUN.

Ypasenenusa u nepasencmea

YpaBHeHHUs ¢ OHOM NTepeMeHHOH

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHNM, CBOASIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHHIA, CBOASIIMXCA K KBaJIpaTHBIM.
bukBanparHoe ypaBHeHue. [lpumepvl pewienus ypaguenuu mpemvel U 4emeeépmou
cmeneHeu pasznodHceHuem Ha MHOICUMEU.

Pemmenne qpoOHO-palinOHABHBIX YPaBHEHUH.

Pemenune TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

CucreMbl ypaBHeHHit

VYpaBHeHue ¢ JByMsl MEepeMEHHbIMU U ero rpaduk. Pemienue cuctem aByx
JMHEWHBIX YPAaBHEHUHN C JBYMs NMEPEMEHHBIMU. PellleHNe CUCTeM JIBYX YpaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTopod creneHu. ['paduueckas
WHTEPIPETALNs] CHCTEMbBI YPABHEHUM C IBYMS IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 aIre0panyeckum crocoooM.

HepaBencrBa

UucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHele HEpaBEHCTBA.
I'paduueckas uHTEprpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MEPEMEHHBIMHU.

Dynkyuu

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapa®ona, KoopauHATHI
BEPIIMHBI 11apaboJIbl, 0Ch CAMMETPHH IMapadOJIbI.

I'paduku (G yHKIWIA: y = kx, y = kx + b, y = X%
y = +x,y = SI/II/IX CBONCTBA.

Yucnoewvie nocnedosamenvHocmu

OmnpenesieHue ¥ crioco0bl 321aHUSI YMCJIOBBIX MOCIEA0BATEIbHOCTEM

[loHsiTHE YMCIOBOW TOCIEAOBATENBHOCTU. 3aJaHUE TMOCIEI0BATEIbHOCTH
peKyppeHTHOH dhopmynoi u popmymoil N-ro uieHa.

ApudmMeTnyeckas U reOMEeTPHYECKAs POTrPeccuu

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmynbsl N-ro viieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N UJICHOB.

H3006pasicenue unenos apupmemudeckou U 2eoMempuyeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHelHbIll U IKCNOHEHYUATIbHBIL POCHI.
Cnooicnvie npoyenmol.
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[TPUMEPHA PABOYAS ITPOIT' PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS».
7-9 KITACCBI

Henn n3yyeHust yueOHOro Kypca

OO01ume nenn uzydeHus yueOHoro kypcea «I'eomerpusi» npeacrasiensl B [IOOI1
OOO. OnHu 3aKknOYaroTCs, NPEXIe BCEr0O B TOM, YTO HAa YpOKax IE€OMETpUU
OOy4JaroIuiicss y4HUTCS TPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHUS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBAThb HCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOAUTH PACCYKICHHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MpPHU3HAKOB, (pOpMyJIMpoBaTh OOpaTHbIE yTBEpKIEHUA. B 00yueHun
YMEHHUIO pacCy’kJaThb COCTOMT Ba)KHOE BOCIUTATEIbHOE 3HAUCHHE W3YUYCHMS
reOMETPUHU, IPUCYILIEE UMEHHO OTEUECTBEHHOW MAaTEMaTHUECKOM IIKOJIE.

Bropoil menpl0 u3yuyeHUsT TE€OMETpUM SIBISIETCS MHCIIOJIB30BAHHE €€ Kak
MHCTPYMEHTA IPU PEIIECHUN KaK MaTeMaTH4YEeCKUX, TaK WM IPAKTUYECKHX 3aJ]ad,
BCTPEYAOLIUXCS B PEATIbHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIIBHAS
JUHUSA B M3YYEHHM TE€OMETpPUM B IIKOJE. [l 3TOro yduTento PEeKOMEHIyeTCs
noaAOUpaTh 3aJadyd MPAKTHYECKOrO XapakTepa ISl pacCMaTpUBAEMbIX TEM, YUUTb
00y4aronMxcsi CTPOUTh MaTEMAaTUYECKUE MOJENH PEaJbHBIX KU3HEHHBIX CUTYallHM,
MPOBOJIUTh BBIYKMCIICHUS W OIICHUBATh aJEKBATHOCTh IOJYYEHHOIO pE3ysbTara.
KpaiiHe BaxXHO NOMYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMU TPEAMETAMH,
MOTUBUPOBATh HMCIOJIb30BaTh OINPEAECICHUS] T€OMETPUUYECKUX (PUTYp U TOHITHM,
JE€MOHCTPUPOBATh MPUMEHEHUE MOJYUYEHHBIX YMEHUH B (DU3UKE U TEXHUKE. DTHU CBA3H
HauOoJiee sIpKo BUAHBI B TeMax «BekTopb», « TpuroHoMeTpruieckue COOTHOLIEHUSY,
«Metop koopaunat» u «Teopema [Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY TIuIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHbId Kypc
«I"'eoMeTpus», KOTOpBI BKJIIOUYAET CIIEIYIOIINE OCHOBHBIE Pa3eibl COJCPIKAHMUS:
«I"eomeTpuueckue GUTyphI U KX CBOMCTBaY, «3MepeHne reOMeTpUIECKUX BEIIUYUHY,
a Takxke «JlekapToBpl -KOOPAMHATBI Ha IUIOCKOCTH», «BekTopei», «/IBrMkeHus
miockocti» U «IIpeobpazoBanust mo00us.

VYueOHbIl TUIaH TpeIycMaTpPUBAET U3yUYCHHUE T€OMETpUU Ha 0a30BOM ypOBHE,
MCXO/I U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM TOIy, BCErO 3a TPH rojia 00yueHus
— He MeHee 204 Jacos.

Conepxanue yueOHOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

HauvanbHbie noHsTHs reomerpun. Touka, npsMasi, OTPE30K, JIyd. YTOJ. Buusl
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yriioB. BeprukanbHble UM cMexHbIE yrael. buccekrpuca yrma. Jlomanas,
MHOTOYTroJIbHUK. [[apanienbHOCTh U NEpIEHIUKYIAPHOCTD MPSAMBIX.

Cummempuunvie ueypor. Ocroenvie ceoticmea ocesoti cummempuu®. [lpumepsl
CUMMETPHUH B OKPYKAIOLIEM MHPE.

OcHogHble nocmpoenusi ¢ NOMOWbIO YUPKYJIS U TUHEUKU.

Tpeyronsuuk. BeicoTa, Mmeauana, buccekTpuca, ux cBoicTBa. PaBHOOEIpeHHBII
Y PaBHOCTOPOHHUI TpeyroJbHUKH. HEpaBEeHCTBO TpEyroJibHUKA.

CBoiicTBa M MPU3HAKK PABHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJILHUKOB.

CBoiicTBa ¥ MPU3HAKU NapalieNbHbIX NpsAMbIX. CyMMa yrioB TPEYroJbHHKA.
Breninue yriel TpeyroibHuKa.

[IpssMoyroyibHbIA ~ TpeyrosbHUK. CBOWCTBO MeAHAaHbl IMPSIMOYTOJIBHOTO
TPEyTOJbHHKA, IPOBEAEHHON K runoreHyse. [Ipu3Haku paBeHCTBA NMPSAMOYTOJBHBIX
TPEyTrOJbHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCMBO MPeE)20abHUKA, HEPABEHCTBO O JJINHE
JOMaHOH, Teopema o OousiplieM Yyriae M OOJblIed CTOPOHE TPEYTOJIbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouek. buccekrtpuca yriia W CEPEAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTa TOYECK.

OKpy>KHOCTB ¥ KpYyT, XOp/1a ¥ TUaMETp, UX CBOKCTBA. B3auMHOE pacnoioxkeHue
OKpY’KHOCTH M TpsaMou. KacarenbHas M cexkymas K OKpPYKHOCTH. OKpYKHOCTB,
BIIMCaHHAas B yroJy. BrincanHas u onmcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
cllyyau MapajieorpaMMoB (IIPSMOYTOJIbHUK, POMO, KBajapaT), UX MNPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpameunus, €€ CBOWCTBA M INPHU3HAKHU.
[IpsiMmoyrosibHas Tpaneuus.

Memoo yosoenus meduansi. llenmpanvuas cummempust.

Teopema Daneca u meopema o nponopyuoraibHvix ompesxkax. CpeagHue TMHUN
TPEYTOJBHUKA U Tpaneuun. [Jenmp macc mpey2onbHuxa.

Ilooobue mpeyeonvuukos, Kosghguyuenm nooodbus. Ilpusnaku nooobus
mpey2onvruxkos. llpuMmenenne noao0us Npu pelieHuH MPaKTUIECKUX 3a/1a4.

CpoiicTBa Mmomianelr reomerpudeckux ¢uryp. Dopmynbl ais TUIOMIAIH
TPEYroJibHUKA, TapajienorpamMma, pomoOa u Tpaneuud. OTHOIIEHUE TUIONIAACH
Mo00HBIX (Uryp.

Brruncnenne mmomaned TPEyroJbHUKOB U MHOTOYIOJIBHUKOB Ha KIIETYATOU
Oymare.

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

CHHyC, KOCHHYC, TaHI'€HC OCTPOTO yria MNpsIMOYTOJBHOTO TPEYrOJIbHUKA.

8 3JICCB " JaJiIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOAUTCA B OBHAKOMUTEIILHOM ILIAHE. Ilemaror
CaMOCTOATEIIBHO ONPCACIIACT 00beM n3yqacMoro mMarepuaia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpruUYecKne QYHKIIMH YTIIOB
B 30°, 45° u 60°.

BrimcanHbple U LIEHTpaJbHBIE YIJIbI, YTOJI MEXK]y KacaTeIbHOW M XOPJIOH. YTJIbI
MEXAY XOpJAaMH W CCEKYIIMMH. BIMcaHHbIC W ONHMCAHHBIC YETHIPEXYTOJIBLHUKH.
B3anmHoe pacnonoxenue AByX okpyxHocTed. Kacanue oxpyxkHocteit. OOmme
KacaTeJIbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanresc yrioB ot 0° 7o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYIIBI IPUBEICHUSI.

Pemenue TpeyronsHukoB. TeopemMa KOCUHYCOB M TeOopemMa CUHYCOB. Perenue
NPAKTUYECKUX 33]1a4 C UCIIOIb30BaHUEM T€OPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazosanue nodobus. Ilooodbue coomeemcmeenHvix I1eMeHmo8.

Teopema o npousgedenuu ompe3Kos xopo, meopemul 0 HPOU3EEOSHUU OMPE3KO8
CceKywux, meopema o Keaopame KacamenibHou.

Bektop, nmMHa ~ (MOIyJib)  BEKTOpa,  COHAIpPaBJIEHHBIE  BEKTOPBI,
MIPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluMyd HaJ BeKTopamu. Pa3ioxkeHue BekTopa 1O JIBYM
HEKOJUTMHEApHbIM BekTopaMm. KoopauHatel BekTopa. CkajasipHOE NPOU3BEIICHHE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI Ha IIOCKOCTU. YpagHenusi npsmou N OKPYKHOCTH B
KOOpDAMHATaX, MEPECEUCHUE OKPYKHOCTEM M MpAMBIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOIBHUKH. JlJIMHA OKpyX)HOCTH. [ pagycHas u paauanHas
Mepa yriia, BBIYUCIEHHE JUIMH AYT OKpYykHOcTel. [1nomane kpyra, cekropa, cCermMeHTa.

Heudicenuss nrockocmu u 6HympeHHue cummempuu gueyp (Inemenmapmbie
npeocmaenenus). Ilapannenvroiii nepenoc. Ilosopom.
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[TPUMEPHA PABOYAA TTPOI' PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTUKA» 7-9 KITACCbI

Henn n3yyeHust yueOHOro Kypca

B coBpeMenHOM 1IM(POBOM MHUpE BEPOSTHOCTD U CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYMMOCTD, KaK C TOUYKH 3PEHUS MPAKTHUYECKUX MPHJIOKEHUN, TaK U HX
poyii B oOpazoBaHuu. Kaxaplii 4emoBEeK MOCTOSHHO MPUHUMAET PEIICHHUs] Ha OCHOBE
UMEIOILIUXCA Y HETO JIAHHBIX. A i1 000CHOBAaHHOTO NMPUHATHUS PEIICHUS B YCIOBHUIX
HEJOCTaTKa WIM U30bITKAa HHPOpPMAIMK HEOOXOAMMO B TOM YHCIE XOPOIIO
chOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUYECKOE MbINUIeHHe. IMEHHO mo3ToMy
OCTPO BCTaja HEOOXOIUMOCTHh c(opMHpOBaTH y OOy4arolUMXcs, B TOM YHCIIE
oOyuatomuxcst ¢ 3I1IP, ¢yHKIMOHATIBHYI0 I'PaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0s B
KauyeCTBE HEOTHEMJIEMOM COCTABILIIOLIEH YMEHWE BOCIPUHUMATh M KPUTHYECKU
aHAJIM3UPOBATh MH(POPMAIMIO, TPEICTABICHHYIO B Pa3iMyYHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBI  XapakT€p MHOIMX pEAIBHBIX MPOLECCOB M  3aBUCUMOCTEM,
IIPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMH
NpUHIMIAMU cOOpa, aHallM3a U MPEICTABICHUs JaHHBIX U3 Pa3IUYHbIX cep KU3HU
00111eCTBa U TOCYJapCTBA MPUOOIIAET 00yUaroIMXCsl K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mnporpaMMmbl ydyeOHOro Kypca «BeposTHOCTP M CTaTUCTHUKA»
OCHOBHOM IIKOJIBI BBIJIEJIEHBI CIEAYIOIINE CONEPKATEIBHO-METOIUYECKUE JINHUM:
«IIpencraBneHne JaHHBIX U ONKACATENbHAS CTATUCTUKAY; « BEpoATHOCTEY; « D1eMeHThI
KOMOUHATOpUKn»; «BBegenue B Teoputo rpadosy.

Copnepxxanue nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAs CTATUCTUKA»
CJIy>KUT OCHOBOH /17151 (JOPMUPOBAHNUS HAaBBIKOB pabOThI ¢ MH(pOpPMaIME: OT YTEHUS U
MHTEpIpeTaluud MHGOpPMalMK, MNPEJCTABICHHON B Ta0nMIax, Ha auarpamMmmax u
rpadgukax n0 cOopa, MpEACTaBICHUS U aHalW3a JaHHBIX C HCIIOJIb30BAaHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP yuarcs cuuThiBaTh U MHTEPIPETUPOBATH JaHHBIE, BBIABUIATH,
apryMEHTUPOBaTb M KPUTHUKOBAaTh IPOCTEUIINE TMIOTE3bl, Pa3MbIIULATh HaJ
(dakTopamMu, BBI3BIBAIOIIMMUA HW3MEHUYMBOCTb, W OLIEHMBaTh MX BIUSHUE Ha
paccMaTpUBaEMbI€ BEJIMYHUHBI U POLECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIIyYalHOM W3MEHYMBOCTH, HCCIEIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeopuH BepoaTHOcTel. bombiioe 3Hauenue ansa odyyaromuxcs ¢ 3P 3aecs umeror
MPaKTUYECKHUE 3a/laHUsl, B YaCTHOCTH OMNBITHI C KJIIACCHYECKHUMH BEPOSTHOCTHBIMU
MOJEISIMHU.

[TonsiTue BEpOSITHOCTH BBOAMUTCA Kak Mepa MpaBIONOA0OUS CIIy4aiiHOTrO
coObrtust. [Ipu uzydenun kypca obydqarornuecs ¢ 3I1P 3HakomsTCs ¢ mpocTedmmumMu
METOJAMHM  BBIYMCIIEHHS BEPOATHOCTEH B  CIy4allHBIX 3KCHEPUMEHTAaX C
PABHOBO3MOXHBIMH  JIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CJIOXKHBIE 3anaud. B Kypc BXomsT
HayaJbHbIE MPEJICTABICHUS O CIy4YallHbIX BEJIMYMHAX M UX  YHUCIOBBIX
XapaKTEPUCTUKAX.
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Taxxe B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIUXCS C
3[IP ¢ MHOXecTBaMM UM OCHOBHBIMH  ONEpalUsMU  HaJl MHOXECTBaMH,
paccMaTpuBalOTCAd NpPUMEpPhl MPUMEHEHUs JUId pEIIeHUs 3ajad, a Takke
UCIOJIb30BaHUS B IPYTUX MaTeMaTHUYECKUX Kypcax U yUeOHBIX MPEIMETAX.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

B 7-9 kmaccax u3ydaetrcs Kypc «BeposSiTHOCTh M CTaTUCTHKA», B KOTOPBIN
BxoasaT pazjaensl: «lIpencraBiaeHue MaHHBIX M OINHUCATENIbHAS CTaTUCTUKAY,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKNY; «BBeneHnue B Teopuro rpadony.

Ha u3ydenne maHHOro Kypca OoTBOAMT 1 ydeOHBI 4Yac B HEJEII0 B TCUCHHE
KaXkJ10ro roga o0y4eHus, Bcero 102 yueOHbIX daca.

Copepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KJIACC

[IpencraBnenne NaHHBIX B BUAEC TaOMuUIl, Auarpamm, rpaduxoB. 3aroiaHEHHE
Ta0JINII, YTEHHE U MTOCTPOCHUE JTUuarpaMm (CTOJIOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
Urenne rpadmKoB peaibHBIX MpoleccoB. M3BneueHne nHpopManuu U3 quarpamMm U
Ta0JIMII, UCTIOIB30BAHUE U UHTEPIPETAIIUS TAHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3Max,
HauOoJblliee W HaMMEHBIIEE 3HAUYeHUS HaOopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

Cnyuatinwlii akcnepumenm (onvim) u ciyyauvHoe cobvimue. Beposmnocms u
yacmoma. Ponv manogeposamuuix u npaxmuyecku 00CmMo8epHbiX COOLIMULL 8 NPUPOOe
u 6 obwecmee. Monema u uzpanbHas KOCMs 6 Meopul 6eposimHocmerr’.

I'pagh, eepwuna, pebpo. Cmenenv eepuwunvl. Hucno pébep u cymmapuas
cmenensb eepuiun. Ilpeocmasnenue o ceasnocmu epaga. Llenu u yuxnwl. Ilymu 6
epaghax. O6x00 epaga (dtinepos nyms). Ilpedcmasnenue 06 opueHMuUpoBaHHOM
epaghe. Pewernue 3a0au c nomowvto epagos.

8 KJIACC

[IpencraBiienre TaHHBIX B BUE TaOJIHII, TUarpaMm, rpaduKoB.

MHOXECTBO, JJIEMEHT MHOXECTBa, MOJAMHOXeCTBO. Omnepauuu  Haj
MHOKE€CTBaMHU: 00bEIMHEHHE, MepeceucHue, qonoiHeHre. CBoicTBa omneparuii Hal
MHO>KECTBAMM: MIEPEMECTUTEIBHOE, coyeTaTenabHOe, pacrpeeuTeIbHOE,
BKJIIoUeHHs. Mconb3oBaHue rpaduuecKoro mpeicTaBICHUS MHOKECTB JUIsl OTTMCaHUS
pEabHBIX MPOIECCOB U SIBJICHUM, TTPU PEIICHUM 3a/a4.

H3mepenue pacceusanus oawmvix. [lucnepcusi u cmarHoapmuoe OMmMKIOHEHUe

4 3JICCB " JaJiIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOAUTCA B OBHAKOMUTEIILHOM ILIAHE. Ilemaror
CaMOCTOATEIIBHO ONPCACIIACT 00beM N3y4a€Moro mMmarepua’a.
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yucn08vix Habopos. /luazpamma pacceusanus.

DOnemMeHTapHbIe COOBITHS  chydaiiHoro ombiTa. CoioydaifHble  COOBITHS.
BepositHocT coObITHI. ONBITH ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinbiii BBIOOp. CBSA3b MEXK]Iy MAJOBEPOATHBIMU U TIPAKTUYECKU JIOCTOBEPHBIMU
COOBITUSIMU B TIPUPOJIC, OOIIIECTBE U HAYKE.

epeso. Ceoticmea depesbes: eOuHCMBEEeHHOCb NYMuU, CYWeCcme08anue gUcayell
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM Bepuun U yuciom péoep. Ilpasuno ymHodcenus.
Pewenue 3a0au c nomowwio epaghos.

Ilpomusononoscnvle coovimus. uacpamma Oinepa. Obveounenue u
nepeceuenue  coovimuti. Hecoemecmmuvie  codovimus.  Dopmyna — clodxceHus
gepossimHocmelu. Ycnosnaa eepoamuocmo. Ilpasuno ymmoowcenusn. Hezasucumvie
coovimus. I[lpedcmasnenue sxkcnepumenma 6 euode Oepesa. Pewenue 3adau na
HAX0JiCcOeHUe BepOosSIMHOCmell ¢ NOMOwbl0 0epesd CAYHAUHO20 IKCHEepUMeHmd,
ouazpamm Jiinepa.

9 KJIACC

[IpencraBienuie TaHHBIX B BUJI€ TaOJIUII, AMArpaMm, rpaduKoB, HUHTEPIIPETALIUS
naHHbIX. UTeHue u nmoctpoeHue Tabiuil, JuarpaMm, rpauKoB MO peaabHbIM JaHHBIM.

[lepectanoBku u ¢akrtopuan. CodyeTaHuss U 4YUCIO coueTaHUU. TpeyeonbHuK
Ilackana. Pemenue 3a1a4 ¢ UCIIOIB30BAHUEM KOMOMHATOPUKHU.

l'eomempuueckas eepoamuocms. Cnyuaiinvili 66100p MouKku u3 @ueypvl Ha
NJIOCKOCU, U3 OMPE3Ka U U3 0yeU OKPYHCHOCTMU.

HcnbiTanue. Ycnex u Heygaya. Cepust UCHIbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuyiu. BeposarHocTu coObITHiT B cepun ucnibiTaHuii bepryiu.

CnydailHasg BEIMYMHA W PACHpPEACIICHUE BEpPOSATHOCTEW. MaremaTnyeckoe
oXXuaaHue u gucnepcusd. [[pumepsl MaTEMaTHYECKOTO 0KUJAHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHUS BEIUYMHBL. MaTeMaTHUYEeCKOE 0KUTAHUE U JUCTICPCUS CITydYalHON
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHyIm».

[Tonarue o 3akoHe OOJbIIMX yuced. M3mepeHue BEpOSITHOCTEH C MOMOIIbIO
4acToT. PoJib 1 3HaueHHE 3aKOHA OOJIBIIUX YKUCEN B IPUPOJIE U OOIIECTRE.

IIpuMepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIBI

[IpoBeneHne OIEHKU AOCTHXKCHUN TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
y4eOHOro npeaMeTa NpoBOAUTCSA B (OpME TEKYILIEr0 U pyOeKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHbIE pa0OThl, CaMOCTOSITEJIbHbIE PA0OThI, 3a4YeThl, MAaTEMATHYECKHE
JTUKTAHTBI, TpaKTUYeCKue pPaOOThl, MHUCHMEHHBIM OTBET IO WHIWBHUAYATHHBIM
KapTOYKaM-3aJIaHHsIM, TECTUPOBAHUE.

Jlst o6yuaromuxcs ¢ 31IP Bo3MoxkHO n3mMeHeHue GOpMYITUPOBKHU 3aJaHU Ha
«TIOIIATOBYIOY, aIANTAIIHMIO TIPE/IaraeMoro 00yJaronemMycsi TeCTOBOro (KOHTPOJIBHO-
OIIECHOYHOT'0) MAaTepHalia: HCMOJIb30BAHUE YCTHBIX W NUCHBMEHHBIX HWHCTPYKILHM,
VIOPOIIEHUE JIMHHBIX CIOKHBIX (POPMYITHUPOBOK MHCTPYKIIHM, pElIeHUE ¢ OMOPO Ha
aJTOPUTM, 00pa3ell, UCIIOIb30BaHNe CIIPAaBOYHON HH(pOpMaIyy.
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MaremaTHnka

S kaace

Koutponbshas padota Ne 1. Tema. HatypanbHbie uncna.

Kontponbshas padora Ne 2. Tema. JlelicTBHsI ¢ HATYpaJIbHBIMU YUCIIAMH.

Kontponwsnas padora Ne 3. Tema. Mcnonp3oBaHuEe CBOWCTB JACHCTBHM MpH
BBIYMCIICHUSIX.

KontponbHas padora Ne 4. Tema. YTribl © MHOTOYTOJIbHUKH.

KoHntponbHas padora Ne 5. Tema. J[enuMocCTh 4ucel.

KontponbsHas padora Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

KontponbsHas padora Ne 7. Tema. CiokeHre U BBIYMTAHHE TPOOEH.

KonTponbnas pabota Ne 8. Tema. YMHOXeHUE U IeJIeHUE JPOOEH.

Kontponbshas padorta Ne 9. Tema. Jlecaruunbie npodu. CpaBHEHHE AECATUUHBIX
TPOOCH.

KonTponbnas padota Nel0. JleficTBuUs € 1€CATUYHBIMU APOOSIMHU.

Kontponbhas padota Ne 11. Tema. Mtorosast KOHTposbHast paboTa.
6 x1acc

Kontponbhas padota Nel. Tema. /lenuMocTs HaTypajJbHBIX YHCEN.

Kontponbshas padora Ne2. Tema. OObikHOBeHHas IpoOb. OCHOBHOE CBOMCTBO
TpoOu.

Kontponbshas padora Ne3. Tema. OtHomenue. [Tponopius.

Kontponrsnas pabota Ned4. Tema. IIpornieHr.

Kontponbehasa padora NeS. Tema. UeTbipexyroyibHUK. POpMyIIbl TEpUMETPA U
MJIOIIAU TPSIMOYTOJIbHUKA.

Kontponbehas padora Ne6. Tema. I1osioKUTENbHBIE U OTPULIATENBHBIE YKCTA.
CpaBHEHHE MOJIOKUTEIBHBIX U OTPULATEIBHBIX YHCEIL.

KontponbsHas padora Ne7. Tema. Ciio)keHHE W BBIUUTAHHUE TOJIOKUTEIBHBIX H
OTPULIATEIbHBIX YUCEIL.

KontponbsHas pabora Ne8. Tema. YMHOXKEHHE U JICJICHUE TTOJOKUTEIBHBIX H
OTPULIATEIbHBIX YUCEIL

Kontponenas pabora Ne9. Tema. I[IpsmoyrosnbHas cucTeMa KOOpPJWHAT.
Jlnarpammel.

Kontponbshas padora Nel0. Tema. Mtorosast kKoHTposbHas paboTa.

Auareopa
7 kJacc
Kontponehnas pabora Nel. Tema. Apudmernueckue O€UCTBUS  C
PalMOHAIBHBIMHA YHCIIAMH.
Kontponbshas padora Ne2. Tema. CteneHb ¢ HaTypajlbHBIM MOKa3aTeJEM.
Kontponbshas padota Ne3. Tema. bykBeHHBIE BBIpaKESHUSI.
Kontponbshas pabora Ned. Tema. MHOTOUJIEHBI.
Kontponbshas pabota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
Kontponbshas padora Ne6. Tema. JInneitHoe ypaBHEHHE C OHOM MEPEMEHHOM.
Kontponbshas padota Ne7. Tema. CucTeMbl TMHEHHBIX YPaBHEHHM.
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Kontponbnas padota Ne 8. Tema. Koopaunats! u rpaduxmu.
KontponwsHas padota Ne 9. Tema. [Tonstue dbynkuuu. JInuneiinas QyHkuus.
Kontponbshas padora Nel0. Tema. toroBast KoHTposbHas paboTa.
8 kuacc
Kontponsnas pabdora Nel. Tema. KBaaparHelii kKopeHb. ApudmeTHuecKuit
KBaJpAaTHBIN KOPEHb.
Kontponbhnas pabora No2. Tema. CremeHb ¢ 1eJIbIM MOKa3aTeIeM.
CraHgapTHBIA BUJI YUCIIA.
KontponsHass pabora Ne3. Tema. AnreOpamueckass npo0Ob. CoxpareHue
IpoOeit.
KontponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu IpoOSIMH.
Kontponbnas padorta Ne5. Tema. KBagpaTusie ypaBHEHUS.
KontponwsHas pabota Ne6. Tema. YpaBHeHus, cBOASIIMECS K KBaJapaTHBIM.
TekcToBbI€ 3a1a4H, CBOIAIIMECS K KBAAPATHBIM.
Koutponbshas padora Ne7. Tema. CucteMbl ypaBHEHHI.
KontponbsHas padora Ne§. Tema. UucaoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.
Kontponbshas padota Ne 10. Tema. @ukiuu. yucaoBbie PyHKITUH.
Kontponbshas pabota Nel 1. Tema. toroBast koHTposbHas paboTa.
9 kace
Kontponbshas padora Nel. Tema. Uucna v BBIYUCIEHUS.
KoHnTtponbHas padota Ne2. Tema. YpaBHEHUs ¢ OJTHON EPEMEHHOM.
Kontponsnas padota Ne3. Tema. [[poOHO-paliioHaabHbIE YpaBHEHUS.
Kontponbshas padora Ned. Tema. CucteMsl ypaBHEHUH C IByMs IEPEMEHHBIMU.
KonTtposnbhas padota Ne5. Tema. JInHeiiHbie HEpaBEeHCTBA C OAHOW IEPEMEHHOM.
Kontponbhas padora Ne6. Tema. KBanpaTHeie HepaBeHCTBa.
Kontponbshas padora Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBOMCTBA.
Kontponbshas pabora Ne 8. Tema. Apudmerndeckas mporpeccus.
Kontponbshas padora Ne 9. ['eomerpuueckasi mporpeccus.
Kontponbshas padora Nel0. Tema. Mtoroas koHTpoapHas pabora.

I'eomerpusn
7 ki1ace
KoutponbHas pabora Nel. Tema. OcCHOBHbIE TI€OMETPHUECKHE CBOWCTBA
MPOCTEUIINX PUTYD.
Kontponbshas padota Ne2. Tema. CMeKHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYTrOJIbHUKOB.
Kontponbhas padora Ned. Tema. PaBHOOEApEHHBII TPEYTOJIbHUK.
Kontponbhas padota Ne5. Tema. [TapannensHbie npsiMble.
Kontponbnas pabota Ne6. Tema. CymMMa yrioB TpeyrojabHHUKA.
Kontponbshas pabora Ne 7. Tema. OKpy>KHOCTb U KPYT.
Kontponbshas padota Ne6. Tema. iToroBast KoHTpoJibHAs paboTa.
8 kiace
Kontponbshas padota Nel. Tema. UeTbIpeXyroibHUKHY.
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Kontponbnas pabora No2. Tema. Cpennsst nuHusi TpeyrosnbHuka. CpemHss
JIMHUS TPAICLUH.
KontponbsHas padora Ne3. Tema. [Tnomaas TpeyroiasHuka, napajienorpamma.
Kontponbshas padota Ned4. Tema. [Tnomans nono6HsIx Guryp.
KontponbsHas padora Ne5. Tema. Teopema IMudaropa.
KontponbHas padota Ne6. Tema. YTIIbl B OKPYKHOCTH.
Kontponbshas padota Ne7. Tema. UIToroBast KOHTpoJibHas paboTa
9 kJacc
KontponbsHas padora Nel. Tema. Penienue TpeyroinbHUKOB.
Kontponsnas padora Ne2. Tema. [Imomaau TpeyrojibHUKa, YETHIPEXYTOJIbHUKA.
KontponbsHas padora Ne3. Tema. BekTopsl.
KoHntponbsHas padora Ned. Tema. JlekapTOBbI KOOPIMHATHI HA INIOCKOCTH.
KontponbsHas padora Ne5. Tema. [TpaBuibHbIe MHOTOYTOJIbHUKH.
KontponbsHas padota Ne6. Tema. [Inomaas kpyra v ero yactei.
KontponbsHas padota Ne7. Tema. UiToroBast KOHTpoJibHas padoTta.

BeposiTHOCTH M CTATHCTUKA
7 KJacc
Kontponbsnas padota Nel. Tema. [IpencrapineHue qaHHBIX.
KontponbHas padota Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
Kontponsnas padota Ne 3. Tema. CiyuyaliHasi ”3BMEHYHBOCTb.
Kontponenas padora Ne 4. Tema. BeposTHOCTP M 4YacToTa CIIy4ailHOro
COOBITHSI.
8 kiacc
KontponrsHas padota Ne 1. Tema. MHOKecTBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTb ciTy4aiiHOTO COOBITHSI.
Kontponbshas pabora Ne 3. Tema. Cinyuaiinbie COOBITHS.
9 kace
Kontponbshas padora Ne 1. Tema. DnemMeHTh KOMOMHATOPHUKHU.
Kontponbshas padota Ne 2. Tema. Mcnibitanust.
Kontponbshas pabora Ne 3. Tema. Crnyuaiinas BeTuynHa.
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[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA YUYEBHOI'O [TIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMSI K O0OYUYEHUI0O MAaTeMaTUKE W IIeJICHANPABICHHON MO3HABATEIbHOMN
NEATEIIbHOCTH;

MOBBIIIIEHUE YPOBHS  CBOEH  KOMIIETEHTHOCTHM  4epe3  MPAKTUYECKYIO
TEeSTETLHOCTD, TPEOYIOIYI0 MaTEMAaTHUECKUX 3HAHUN, B TOM YHCJIE YMECHHE YUUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTHh OCO3HABATh CTPECCOBYIO CUTYAIHIO, OBITh TOTOBBIM JICHCTBOBATH
B OTCYTCTBUE rapaHTUN yCIIEXa;

crocoOHocTh oOy4aromuxcs ¢ 3[IP k oco3HaHuiO CBOMX JePUIMTOB U
IPOSIBJIEHUE CTPEMIICHHUS K UX TIPEOIOJIEHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHUE CTABUTh JOCTHKUMBbIE TIEIH;

YMEHUE pa3inyaTh Y4eOHBbIE CHUTYyallMM, B KOTOPBIX MOXHO JCHCTBOBATh
CaMOCTOSITENIbHO, M CHUTyallud, TAE€ CIEIyeT BOCIHOJIb30BATHCS CIPABOYHOM
nH(popMalen uim ApyruMu BCIOMOTaTelIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTH MEPEHOCUTD MOTYUYEHHBIE B X0OJI€ O0YUEHUS 3HAHUS B AKTYaTIbHYIO
CUTYalMIO (MPU PELICHUH KUTEHCKUX 3aa4, TPEOYIOIIUX MaTeMAaTUYECKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEeOOBAHUSAX M TNpaBUJaX MPOBEACHUS
MMPOMEKYTOUYHOW U UTOTOBOM aTTECTallH;

OBJIaJICHUE OCHOBaMU (PUHAHCOBOW IPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

Ognadenue ynueepcaipbHvlmu yUeOHbIMU NOZHACAMETIbHBIMU OCUCHBUAMU:

yCTaHaBJIMBAaTh  MPUYUHHO-CIEJACTBEHHbIE CBA3M B  XOJE YCBOCHHS
MaTEeMaTHYECKOr0 MaTepraa;

BBISIBJIATh AC(PUIUT JAHHBIX, HEOOXOIMMBIX IJIsi PEIICHUs MOCTaBICHHON
3a/1auu;

C IMOMOILBI0 YUYUTEN BbIOMpaATh CIOCOO pelIeHHs MaTeMaTHYecKOM 3aJauu
(cpaBHUBATh BO3MOKHbIE BAPUAHTHI PELLICHUS);

OPUMEHATh M MPeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUsS
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh UCKOMOE U IAaHHOE IIPU PELIEHUU MaTEMaTUYECKON 3a1a4H;

NOHUMAaTh M HHTEPHPETHUPOBATH MH(POPMALMIO PA3JIUYHBIX BUIAOB U (HOpM
MPE/ICTABJICHHUS;

WJUTIOCTPUPOBATH pelllaeMble 3a/1a4 rpaduueCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIAHOCTH (Tpaduky,
auarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Uil WUIIOCTPAld, WHTEPIpPETaLNH,
aprymMeHTauuu.
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Osnadenue YHUBEPCANbHBIMU yueoHvIMuU KOMMYHUKAMUBHBIMU
delicmeuamu:

OpraHHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JCSATEIBHOCTH C
YUYUTEJIEM U CBEPCTHUKAMU B MPOLECCE PEUICHUS 3aaY;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIHE CLIOCOOBI paboThI; paboTaTh B I'PYIIIE:
HaxoJUTh OOIllee pelieHre M pa3periaTh KOHQPIMKTHI Ha OCHOBE COTJIaCOBaHMUS
MO3UIIMHI 1 y4ETa HTHTEPECOB; CIIyIIATh MapTHEpa; HOPMYIHPOBaTh, ApTYMEHTUPOBATH
W OTCTAauBaTh CBOE MHCHHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHWE KOH(JIUKTOB MPU HAJIMYHMHM PA3HBIX TOYEK
3peHUs W pa3pemarth KOH(JIUKTBI Ha OCHOBE y4€Ta MHTEPECOB W TO3HMIIMA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOK TMO3ULHAKD W KOOPAWHHUPOBATH €€ C MO3ULHUSIMHU
napTHEPOB B COTPYMHUYECTBE TPH BBIPAOOTKE OOIIEro pEemeHus B COBMECTHOM
NESITEIIbHOCTH;

BBITIOJTHATH CBOIO 4YacTh PaOOTHI, JOCTUraTh KAadeCTBEHHOTO pe3yibTaTa M
KOOPJAWHHUPOBATH CBOU JICUCTBUS C APYTUMH YWIEHAMU KOMaH/IbI;

OIICHUBATh Kau4e€CTBO CBOETO BKJIaja B OO MPOYKT.

Osnadenue yHugepcaibHblMu YUeOHbIMU PECYIAMUGHBIMU OCUCH BUAMU:

CTaBHUTh II€JH, BBHIOMpaTh M CO37aBaTh AJITOPUTMBI JUIS PEIICHUS YYSOHBIX
MaTeMaTHYECKUX MPOOIIeM;

IJIAHUPOBATh U OCYIIECTBIISITh AEATEIBHOCTh, HANPABICHHYI) HA PENICHUE
3a71a4 UCCIIEIOBATEIBCKOTO XapaKTepa.

dbopmMynupoBaTh U YyAEpPKUBATh Y4YE€OHYIO 3a/Jady, COCTABJIATh IUIAH U
MOCJIEI0BAaTEIbHOCTD JICHCTBUI;

OCYILECTBJISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTHUBHI;

KOHTPOJMPOBATh MpOIECC U  pe3yslbTaT yduyeOHOW  MaTeMaTHUYeCKOM
NEeSITeIIbHOCTH;

aJICKBaTHO OIICHUBATDH MPABUIILHOCTD MIJIM OIIMOOYHOCTH BHITIOJIHEHUS yUeOHOM
3a/1a9M, €€ O0BEKTHUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOYKHOCTH €€ PCIICHHUS;

CIMYaTh CHOCOO JACHCTBHS M €ro pe3yJIbTaT ¢ 3aJaHHBIM 3TAJIOHOM C IIEJIBIO
0oOHapyXeHUsI OTKJIOHCHUH U OTIIMYMN OT dTaJOHA.

MPEABUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPU PEIICHUH y4eOHOM
3aJ1a4u;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPEOYEeMBbIl pe3ysbTar
NEeATEeIbHOCTU, OMPEACNATh MO3UTUBHBIE M3MEHEHUS U HAMpaBJICHUsS, TPEOYIOIINe
JajabHenIel paboThl;

PEryJMpoBaTh COCOO BBIPAKEHUS SMOLIUM.

NPEAMETHBIE PE3YJIBTATHI

Pe3ynbpTaThl 0cBOeHUs yueOHOro mpeamera «MartemaTuka (BKiIro4asi anreopy,
TE€OMETPHIO, BEPOSTHOCTh M CTATUCTUKY)», paclpeiesieHHbIe MO rojaM OOy4YeHHS,
(bopMyIHpPYIOTCS 1O MPUHITUITY JOOABICHHS HOBBIX PE3yJIbTaTOB OT ro/ia K TOJy, yiKe
HA3BaHHBIE B IPEIBIIYIINX TOaX MO3UIINH, KaK TPABUIIO, JOCJIOBHO HE TIOBTOPSIFOTCS,
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HO YYMUTHIBAIOTCS (pEe3yJbTaThl OYEPEAHOTO TrOJa MO YMOJYAHHUIO BKIIOYAIOT
pE3yNbTAaThl MPEABIAYIIUX JIET).

[IJIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHUS ITIPUMEPHOIA
PABOYEI [IPOT'PAMMBI KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

OcBoenue yyebHoro kypca «MartemaTuka» B 5—6 Kiaccax OCHOBHOM IIIKOJIBI
JOJDKHO 00ecTeunBaTh JOCTIDKCHHE CISAYIOMUX TMPEIMETHBIX 00pa30BaTelbHbIX
pE3yNbTATOB:

S KJIACC

Yucna u eévtuucnenusn

OpHEeHTHPOBATHCS B MOHATHUAX U ONIEPUPOBATH HA 0230BOM YPOBHE TEPMHUHAMM,
CBA3aHHBIMH C HATypaJIbHBIMU YHCIAMHU, OOBIKHOBEHHBIMU U IECATUYHBIMU IPOOSIMHU.

CpaBHUBAaTh U yHOPSA0YUBATh HATYPAIbHBIE UHCIIA, CDABHUBATH B MPOCTEHIINX
Cllydasix OObIKHOBEHHbIE ApOOU, IECITUYHBIE IPOOH.

COOTHOCUTB TOUKY Ha KOOPJAUHATHOM (YUCTIOBOM ) MPSAMOM C COOTBETCTBYIOIIUM
el YuCIIOM 1 300paxaTh HaTypaJibHbIC YUCIIa TOUKAaMU Ha KOOPAUHATHOM (YHMCIIOBOM)
IPSAMOM.

BemonusaTe apudmerndyeckue AEWCTBUS € HATYpaJbHBIMM UYHUCIAMH, C
OOBIKHOBEHHBIMU JIPOOSMHU B IPOCTEHIINX CITydasx.

BBINTONTHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYMCICHUN.

OKpyrasTh HaTypaJIbHbIE YNCTA.

Pewienue mexcmogwix 3a0au

Pemarbp TekcTOBBIE 3alauM apU(PMETUYECKUM CIIOCOOOM M C MOMOUIbIO
OpraHU30BaHHOTO KOHEYHOIro Iepedopa BCEX BO3MOXHBIX BapuUaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIBIO).

Pemate 3amauu, cojaepxamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTH (TIpH HEOOXOJUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(MOPMAIIUN).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbI, TaOIUIbl, 0003HAYEHUS MIPU PEIICHUU
3a/1ay.

[Tosib30BaThCs OCHOBHBIMM €MHHUIIAMHU U3MEPEHUS: LIEHbI, MAaCChl; PACCTOSHUA,
BPEMEHHU, CKOPOCTH; BbIpakaTb OJHM €IUHMIIBI BEJIMYMHBI 4epe3 Jpyrue (mpu
HEO0OXOJMMOCTH C OMOPOI Ha CIIPABOYHYIO HH(POPMALIHIO).

W3Bnekats wuHOpMaIuio, MPEACTABICHHYIO B Tabnuile, Ha CTOIO0YATOMN
quarpaMMe, HHTEPIIPETUPOBATH IPEICTABICHHBIE JAHHBIE, UCIIOJIb30BaTh JaHHBIE IPU
pelIeHnH 3a1a4.

Haznaonan ceomempus

[Tonb30BaThCA T€OMETPUUYECKUMH TMOHATUSAMU: TOUKA, MpsiMasi, OTPE3OK, JIyY,
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YIOJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIIMX (QopMy
M3YYCHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YyallbHOM OIMOpeE,
CBSA3aHHYIO C yTJlaMU: BEPILIMHA, CTOPOHA; C MHOIOYTOJbHUKAMU: yTOJ, BEpPIIUHA,
CTOpPOHA, IMaroHallb; C OKPY>KHOCTBIO: pajuyc, ITUaMeTp, LIEHTP.

N300paxkarh W3y4yeHHbIE TeOMETpUUYecKre (Urypbl Ha HEJIMHOBAHHON H
KJIETYATOM Oymare ¢ MOMOIIbIO HUPKYJIS U JTUHEUKHU (ITOCJIE COBMECTHOTO aHAIN3a).

HaxoauTh AJHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIUIBIO
JUHEWKHU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaApaTa sl UX
MMOCTPOCHUSI, BEHIYUCIICHUS IUIONIAAN U TIEpUMETpa.

Boluncnsate mepumeTp M IUIONIAAb KBajapaTa, NPsIMOYIOJIbHUKA, (GUryp,
COCTABJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4YHCIe (GUTYp, HU300paKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaTbCA OCHOBHBIMH METPHUUYECKMMH €IMHUIIAMH HU3MEPEHHUS JIHBI,
IO/ BBIPAXKATh OJTHU €IMHUIIBI BETUYUHBI 4epe3 Apyrue (Mpu HE0OXOJUMOCTH C
OTOPO¥ HA CIIPABOYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh napasienenuesi, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo rpaHb, U3MEPEHUS;, HAXOUTh U3MEPEHUS Mapajlieenumena, kyoa.

Boeruncnare 00bEM KybOa, mapaiienenumnena mo 3aJaHHbIM H3MEpPEeHHSIM (C
OTIOPOM HAa aJIrOPUTM Y4YEOHBIX JEUCTBUM), MOJB30BATHCS CAMHUIIAMU H3MEPEHUS
00BEMa.

Pemiath HecnoXXHBIE 3aJayd Ha HM3MEPEHHE TE€OMETPUUECKUX BEJIWYUH B
MPAKTUYECKUX CUTYaUSIX (TP HEOOXOMMOCTH C BU3YaJIbHOM OMOpPOK).

6 KJIACC

Yucna u evtuucnenusn

OpHeHTUPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBA3aHHBIMHM C Pa3JIMYHBIMU BUJAMHU YHCENl U CIIOCOOAMH HX 3aMHCH, MEPEXOIUTh
(ecy 3TO BO3MOXKHO) OT OJTHOM (DOPMBI 3aMMCH YKCIIa K JPYTOM.

CpaBHUBaATh U yHOPSAOYUBATH LI€JbIE YHMCIIA, OOBIKHOBEHHBIE U JI€CATUYHbIC
ApoOu, CpaBHUBATH YUCIIA OJTHOTO M PA3HBIX 3HAKOB.

BrimonuaTe apudmeTnyeckue JeMCTBUS C HATYPaJbHBIMU U LIEJIBIMUA YUCIAMH,
OOBIKHOBEHHBIMHU M JIECATUYHBIMU JPOOSMHU, TOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YUCIIAMH.

BpIuuciaaTh 3Ha4EHUsI YUCIIOBBIX BBIPAXKEHUM, BBIIIOJHATh IPUKUAKY U OLIEHKY
pe3ynbTaTa BBIYMCIEHUM; BBINOJHATH MPEOOpa30BaHUsl YMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JECHCTBUM.

COOTHOCUTH TOUYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIINM €1 YHCIIOM
1 U300pakaTh YUCiIa TOYKAMU HA KOOPJMHATHOMN MPSIMOW, HAXOUTh MOAYJb YHCHA.

COOTHOCUTH TOYKH B NPSAMOYTOJBHOM CHCTEME KOOPAMHAT C KOOpAMHATaAMU
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3TOU TOYKH.

OkpyrJIsITh 1LIeJIbIE 4Yuclia U JAeCATHYHBIE Jpodu (Mo oOpasily), HaXOIuThb
NpUOTUKEHUS YU CEIL.

Yucnoewvie u OyKeeHHbIE BLIPAICCHUS

OpueHTUPOBATHCS B MOHATHUSAX U OMIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMM C 3alMChIO CTETICHH YKCIIa, HAXOAUTh KBAJpaT U KyO yucia, BEIYUCIATD
3HAUEHHUS MPOCTEHIINX YUCIOBBIX BHIPAXKEHUH, COJEPKALUX CTETICHH.

[Tonp30BaThCA MpU3HAKAMU JACIUMOCTH (IMPpU HEOOXOJMMOCTH C OMOpPOM Ha
aJTOPUTM IPaBUIIA), PACKIIA/IBIBATh HATYpPAJIbHBIC YUCIIA HA TPOCTHIE MHOKUTEIIH.

Tonvzo6amvcs macumabom, COCTABIATH MPOTIOPLUU U OTHOILICHUSL.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUS YHUCEN MPU 3aMUCH MaTEMAaTHUUYECKUX
BBIPQXKEHUM, HAXOAUTh 3HAUYCHHS OYKBEHHBIX  BBIPAXKEHUW, OCYILECTBIISS
HEO0OXOMMbIE TOJICTAHOBKM M MpeoOpa3oBaHus (C OMOPON Ha aJrOPUTM Y4eOHBIX
JEHCTBUIN).

HaxoauTpe HEW3BECTHBI KOMIIOHEHT PAaBEHCTBA.

Pewienue mexcmoguvix 3a0au

PemaTte MHOTOIIAroBbIE TEKCTOBBIC 3aJaud apU(PMETUYECKUM CIIOCOOOM C
OIIOPOM Ha BOIPOCHBIN IIJIaH.

Pemats npocTenIme 3a7a4H, CBSI3aHHBIC c OTHOILIEHHUEM,
MPONOPLUHOHAIBHOCTBIO BEJIMYMH, MPOIIEHTAMHU; PEIIaTh TPU OCHOBHBIE 33/1a4d Ha
JIpOOU U MPOLEHTHI.

Pemiate 3amauu, cojepkalive 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI:
CKOpOCTb, BpEMs1, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTh; TPOU3BOUTEILHOCTD,
BpeMsi, 00bEMA pabOThI, UCTIONB3YS apuU(PMETUUECKUE JEUCTBUS, OIICHKY, TPUKUIKY;
MOJIb30BAaThCS €IMHUIIAMU U3MEPEHUS COOTBETCTBYIOIUX BEJIUYHH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUSI TIO YCIOBUIO 3a7a4M MTOCJIE COBMECTHOTO
aHaau3a.

N3Bnekats wmHOpMamuio, MPEJACTABICHHYIO B Ta0auIlaX, Ha JIMHEHHOMH,
CTOJIOYATOW WJIM KPYroBOM JuarpaMMax, WHTEPIPETHPOBATH MPECTABICHHBIC
JIAHHBIE; UCIIOJb30BaTh JAHHbBIC MTPU PEIICHUU 33/1a4.

[IpeacraBnsaTh nHDOPMAIUIO C TTOMOIIBIO TAOJHII, JIMHEWHOW W CTOJIOYATON
Jarpamm.

Haznaonaa zeomempusn

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEWIUX Gopmy
M3YUYCHHBIX TE€OMETPUYECKUX TUUIOCKUX U TPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYD.

N300paxkath ¢ MOMOIIBIO ITUPKYJIS, JIMHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOM
Y KJIeT4aToi Oymare u3y4eHHbIe IIIOCKHE TeOMeTpruiYecKkrue GUrypsl 1 KOHPUTypaiu,
CUMMETPUYHBIC (PUTYPHI.

NMeTh mpencraBieHUE O TEOMETPUYECKUX TIOHATHSIX: PaBEHCTBO (QUTYD,
CUMMETpHSI, OCb CAMMETPHUHU, LIEHTP CUMMETPUH.

HaxoauTh BeTUYMHBI YTJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTD
yIUIbl 33JJaHHOW BEJIMYMHBI, MOJIb30BATHCA MPU PELICHHUM 33Ja4 IPaJyCHOU Mepou
YIJIOB; PACIO3HABATh HA YEPTEKAX OCTPBIN, IPSAMON, pa3BEPHYTHIN U TYIION YTJIBL.
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Boluncnarh MJIMHY JIOMaHOM, TNEPUMETP MHOTOYroJIbHUKA, MOJIb30BaThCS
€AVMHUIIAMU U3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IMHUIIBI U3MEPEHUSI ITTUHBI Yyepes
IpyTHeE.

Haxonuth, UCTonb3ysi 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY JIBYMS
TOYKaMH, OT TOUKH JI0 TIPSIMOM, UTMHY MTyTH Ha KBAaJIPaTHOU CETKeE.

Boruncnate  minomans  (GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIbHUKOB,
UCII0JIb30BaTh pa3OMeHne Ha MPSMOYTOJIbHUKH, Ha paBHBIE (PUTYPHI, TOCTPAUBaHUE 10
MPSIMOYTOJIbHUKA; TOJb30BAaThCSI OCHOBHBIMHU €IUHHUIIAMU HW3MEPEHUS IUIOIIA/IHN;
BBIPAXaTh OJIHU €IMHUIIBI U3MEPEHUS ILTOMIAAN yepe3 apyrue (mpu HeoOXOAUMOCTH C
OTIOPOM Ha CHPABOYHYIO0 HH(GOPMAIIHUIO).

Pacno3naBaTh Ha MOJENAX M H300pAKEHUSX NHUPAMUAY, KOHYC, IUIUHID,
HCIIOJI30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, Pa3BEPTKA.

N300pakaTh Ha KJIETYATOW Oymare MpsSMOYTOJIbHBIN MapajuIeIeTUIeI.

Boraucisate 00bEM NpSIMOYTOJIBHOTO Mapajvieienuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUsS 00BhEMA; BhIpAXaTh OAHHU €IUHUIIBI U3MEPECHUS
00BbEMa yepe3 apyrue (¢ onopoil Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemiath HECHOXKHBIE 3aJa4dl HA HAXOXKJICHHE T'€OMETPUUECKUX BEIUYUH B
MPAKTUYECKUX CUTYaUsIX (IPU HEOOXOUMOCTH C BU3YaIbHOUM OMOPOHt).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS ITPUMEPHOM
PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA» (ITO TOJIAM OBYUYEHMS)

OcBoenne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUs JOJDKHO OOecCleuruBaTh JOCTHUKEHUE CICAYIOIIUX IPEAMETHBIX
00pa3oBaTENbHbIX PE3YJIHTATOB:

7 KIIACC

Yucna u éviuucnenusn

BemonusaTe, coderas yCTHbIE W THCHbMEHHBIE NPUEMBI, apUPMETHUECKUE
JACUCTBHS C palliOHATBHBIMU YHCTIaMHU.

HaxoauTh 3Ha4YeHWs YHCIOBHIX BBIPAKECHUN; MPUMEHSATH pa3HOOOpa3HbIC
CHOCcOOBI W MPUEMBI BBIYMCIICHUS 3HAYCHWUH IPOOHBIX BBIPAKCHHN, COJEpPIKAIINX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH.

[lepexomuth OoT omHOM (opMbI 3amuicu YMcen K Jpyroil (mpeodpazoBbIBaTh
JNECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JECATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JECATUYHYIO IpoOb). CpaBHHUBaTh U
YIOPSAI0YUBATH PAIIMOHATLHBIC YUCIIA.

OKpyrasTh yKcIIa.

BBINONHATS IPUKHUAKY M OLIEHKY PE3yJbTaTa BBIYMCIIEHUM, OLEHKY 3HAYCHUHN
YHCIIOBBIX BBIPAKCHHIA.

BEBITONTHATE AEHCTBUS CO CTETICHAMH C HATYPATbHBIMU TIOKA3aTeNIMU (C OTIOPOi
Ha CMPaBOYHYIO0 UHGOPMAIIUIO).

[TpuMeHsTh MPU3HAKKA JETUMOCTH, Pa3oKEHUE HAa MHOXKHUTEIH HATypalbHBIX
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YHUCEl.

Pemate mpocredime MNpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  MPONOPLUMOHAIBHOCTBIO  BEJIMYMH,  IPOICHTAMY,
MHTEPIIPETUPOBATH PE3YJIBTATHI PEHICHUS 337a4 C YYETOM OIPAaHUYEHUN, CBSI3aHHBIX CO
CBOMCTBAMHU pacCMaTPUBAEMBIX 0OBEKTOB.

Anzebpauueckue gviparcenus

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUpOBaTh Ha 0a30BOM  YPOBHE
anre0pandecKo TEPMUHOIOTHEN M CHMBOJIUKOM.

HaxoauTh 3HaueHHsi OYKBEHHBIX BBIPAKCHHU MpU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BoIoNHATE peoOpa3oBaHusl LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJI00HBIX CaraeMbIX, PACKPBITUEM CKOOOK.

BBITIONHAT YMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJICH, MPUMEHATh (POPMYJIbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTU (C OMOpoin
Ha CIPaBOYHYIO HH(OPMALIUIO).

OCyIIeCTBIIATh Pa3JIOKEHUE MHOIOYICHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIET0 MHOXKHUTENS, TPYIIIUPOBKHU ClIaraeéMbIX, MPUMEHEHHUSI
(bopMyJ COKpaIIEHHOIO YMHOKEHHUSI (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpazoBaHusi MHOTOWICHOB ISl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOICTBA CTENEHEH € HATypajdbHBIMH IOKa3aTEJSIMU IS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOiIl HAa CIIPaBOYHYIO MH(POpPMAIIHIO).

Ypasnenua u nepasencmea

Pemate JMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPaBUIIA
nepexoja OT UCXOJAHOIO YPaBHEHUS K paBHOCHIBHOMY emy. [IpoBepsTh, ABisieTcs u
YHUCJIO KOPHEM YPAaBHEHHS.

Nmety mpencraBieHne o rpadUyecKUX METOJaxX NpPH PEIICHUHM JIMHEHHBIX
YPABHEHHU U UX CHUCTEM.

[logOupaTe mnpuMepbl Map 4YHCEN, SBISIOMIUXCS PEIICHUEeM JIMHEHHOTOo
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TIOCKOCTH rpaduK JMHEHHOTO YPAaBHEHUS C IBYMS
MePEMEHHBIMU; TIOJIB3YSCh TPaUKOM, TPUBOJAUTH MPUMEPHI PEIICHUS YPABHECHHSI.

Pemats cucteMsl JByX JUHEHWHBIX YPABHEHUN C ABYMS EPEMEHHBIMHU, B TOM
yucle rpapuiecku (C ormopoi Ha aNropuTM y4eOHBIX IEHCTBHA).

CocTaBnsTh (MOCIE COBMECTHOIO aHAJIM3a) U PEIIaTh JIMHEMHOE YPaBHEHHUE WU
CUCTEMY JIMHEWHBIX YpPAaBHEHHM MO YCJIOBHUIO 3a/ayd, WHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [MOTYYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N3o0pakath HA KOOPAMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJbl;, 3alIUChIBATh YMCIOBBIE MPOMEXKYTKU Ha
anre0pandecKkoMm si3bIKe.

OTMeuaTrh B KOOPJMHATHOW TJIOCKOCTH TOYKM MO 33JaHHBIM KOOPAHHATaM;
CTPOUTH TPaPUKH TUHEHHBIX (yHKIHH. CTpouTh rpaduk GpyHkimu Y = kx + b,

OnuceiBaTh C MOMOIIBIO (YHKIUH M3BECTHBIE 3aBUCHMOCTH MEXIY
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BeTMYMHAMU (10 JITOPUTMY YYEOHBIX NEWUCTBHI): CKOPOCTh, BPEMs, PACCTOSHUEC;
IIeHa, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIHHOCTD, BpeMs, 00bEM PabOTHI.
HaxoauTe 3HaueHHe HYyHKIIUYU 10 3HAUYCHUIO €€ apryMeHTa.
[Tonumaths rpadudeckuid crocod MpeaCTaBICHUS M aHaliu3a HHGOpPMAaIUH,
U3BJICKATh U HHTEPIIPETUPOBATh HHPOpMAIHIO U3 Ipad)UKOB PEAIbHBIX ITPOILIECCOB U
3aBHCHMOCTECH.

8 KVIACC

Yucna u éviuucnenus

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
qyCceN IS CPaBHEHHS, OKPYIJICHUS U BbIUMUCIECHUN; M300paxaTh JEHCTBUTEIbHBIC
YyCJIa TOYKaMU Ha KOOPAWHATHOW MPSAMOM.

[IpuMeHsATh TOHATHE apUPMETHUYECKOTO KBAJIPATHOIO KOPHS; HAXOAUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysd IPU HEOOXOIMMOCTH KaJIbKYJSITOP; BBIIOJHATH
MpoCTeHIlIne TpeoOpa3oBaHUsl BBIPAKEHHUM, COAEpX AIIMX KBaJgpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucHl OOJBIIMX U MajbIX YHCEJ C MOMOUIBIO JAECATUYHBIX
npoOeii u creneHelt yucna 10.

Anzebpauueckue eviparxcenus

[IpumMeHATP TOHATHE CTENEHW C  LEIbIM  II0KA3aTeJeM,  BBIIOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPKALMX CTEMNEHH C LENbIM IoKazareiaem (c
MCIIOJIb30BAaHUEM CITPAaBOYHON WH(MOPMAITUH).

BhITIONHATE HECTOXKHBIE TOXKIECTBEHHBIE NPEOOpa30BaHUs PaAlMOHATBHBIX
BBIPOKCHUI HAa OCHOBE MpaBWJI JEHCTBUM HAJ MHOTOYJICHAMHU M ajreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHbIN TPEXUIIEH HA MHOKUTEIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM IJI pELICHUS! Pa3IMYHBIX 3a/1ad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

Ypasnenua u nepasencmea

PemaTte nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C HMCIOIb30BAHUEM CIIPABOYHOMN
nHpopMaIuu) W palUoOHAJIbHBIC YPAaBHEHUS, CBOISIIMECS K HHUM, CHUCTEMbI JIBYX
YPaBHEHHM C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
YHuCJie C MPUMEHEHHEeM TpaduuecKkux MpejcTaBiIcHUi (yCcTaHaBIIUBaTh, UMEET JIH
yYpaBHEHUE WM CHCTEMa YpPaBHEHUU PEIICHHs, €CId MUMEET, TO CKOJIBKO, W Tp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX TCHUCTBUM.

[lepexomuTs OT cioBecHON (OPMYIMPOBKH 3aladu K e€ anrebpandeckoi
MOJENN C TOMOIIBI COCTABJIEHUA YPABHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJII CPABHEHMS, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBbI; JlaBaTh IpaPUUIECKYIO
WJUTIOCTPALMIO0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu
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OmnepupoBatb Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE TOHSATHS U S3BIK
(TEpMUHBI, CUMBOJIMYECKHE OOO3HAYEHUA); OMNpENesATh 3HaueHHe (QYHKIUHU TI0
3HAYEHUIO apTyMEHTAa; OMPEACIATh CBOMCTBA (PyHKIINHU TI0 €€ TpaduKy.

Crtpouts rpaduKy 31eMeHTapHBIX GyHKIUH Buga , Y = X%,y =x3,y =+/x ,y=

K . . .
~> OTIMCHIBATL CBOHCTBA UUCIIOBOH bynkun no e€ rpaduky (mpu HeOOXOAUMOCTH C

HaIpaBJIIONIEH TTOMOIIIBIO).

9 KUIIACC

Yucna u éviuucnenus

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BoinonsaTs apudmeTrnueckue IeUCTBUS ¢ PAllMOHATBHBIMU YMCIaMU, coYeTast
YCTHBIE W THCHbMEHHBIE IPUEMBI, BBINOJHATH BBIYMCIEHUS C UPPALUOHAIBHBIMHU
YU CJIAMU.

HaxoauTe 3HaYeHUs CTENIEHEN C LEIbIMU [10KA3aTeJIIMU U KOPHEH; BBIYUCIIATD
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyIJIsITh  IEUCTBUTENIBHBIE YHWCJA, BBINOJHATE NPUKHAIKY pPE3yJbTara
BBIUHCJICHUI, OLICHKY YMCIJIOBBIX BBIPAXKECHUM.

Ypasnenua u nepasencmea

Pemrate nuHENHBIE U KBAapaTHbIE YPABHEHUS, YPABHEHUS, CBOSIINECS K HUM,
MpOCTENIINE JPOOHO-PAlMOHAIBHBIE YPABHEHMS.

Pemate mpocTtedmme CHUCTEMBI JABYX JIMHEHMHBIX YpPAaBHEHHU C JBYMs
IIEPEMEHHBIMU U CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS
JMHENHBIM (110 BU3yaJIbHOH omope).

Pemars mpocTeiliiye TEKCTOBBIE 3a/Jayd  anredpanyeckuM crocodom ¢
IIOMOLIBIO COCTABJICHWS YPAaBHEHUSA WJIM CHUCTEMBI [BYX YPaBHEHUH C JBYMs
IIEpEMEHHBIMM.

[IpoBOANTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
Yyyclie C NPUMEHEHHEM TIpadHuuecKuX MpeacTaBieHui (yCTaHaBIUBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CITU UMEET, TO CKOJIBKO, U TIp.).

PemaTe nMHEHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pELIEHNE HEPAaBEHCTB HAa YHWCIOBOM MPSIMOM, 3alMCHIBATh PELIEHHWE C MOMOIIBIO
CHUMBOJIOB.

Pemats cucteMsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; MU300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
IIPSIMOM, 3aIIMCHIBATh PELICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUHN PA3JIMYHbIX 3a/1a4.

Dynkyuu

Pacno3naBath (yHKUMM H3y4yeHHBIX BHUIOB. lloka3piBaTh CXEMaTUYECKU
pacrooKeHue Ha KOOPANHATHOW TIOCKOCTH rpadukoB ¢yHKuui Buaa: y = KX, y = kx

K "
+bh ,y=a+bx+c,y=xy=+x, y = — B 3BHCHMOCTH OT 3HaYeHMii

KO3((PUIIMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITUIA.
Crpouth M H300paxaTh CXEMAaTUYECKH TpaUKy KBAJIpaTUUHBIX (DYHKIIHU,
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OTHCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIUI 1O X rpadukam.

Pacno3sHaBaTh KBajpaTHUHyH (DYHKLHIO 1O QopMmyse, IPUBOAUTH HMPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUU.

Apugpmemuueckan u zeomempuueckas npozpeccuu

Pacnio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TIPU Pa3HBIX
croco0ax 3aaHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAaHHEM (QopMyldl N-TO  4ieHa
apu(MeTHuYecKo U TeOMETPHUYECKOW MpOrpeccuil, CyMMBbI HEPBBIX N 4IeHOB (C
OTIOPOM Ha CHPABOYHYIO0 HH(GOPMAIIUIO).

PemaTe 3a1aun, CBSA3aHHBIE C YUCIOBBIMHU MOCIEA0BATEIILHOCTIMH, B TOM YHCIIE
3ajaudl U3 peaJbHOM JKM3HM (C HCIOJIb30BaHUEM KaJbKyJIsATOpa, U(GPOBHIX
TEXHOJIOTUHA).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «I'EOMETPUSI» (TTO TOJIAM OBYUEHNS)

OcBoenue yueOHOro Kypca «l'eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsl JIOJDKHO OOECeurBaTh JOCTIKEHUE CIEAYIONIMX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KJIACC

Pacnio3HaBaTh N3yuyeHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEIEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTh T€OMETPUUYECKUE (UTYpPBI; BBINOJIHATH UYEPTEKU IO
YCIIOBUIO 3aJaud. V3MepsATh JMHEHHBbIE W YIVIOBBIE BEJIMYMHBL. Pemars 3agaun Ha
BBIYMCIICHHE JIIMH OTPE3KOB U BEJIMUYMH YTJIOB.

Jlenate rpy0yro OILIEHKY JTMHEWHBIX U YTJIOBBIX BETUYMH IPEIMETOB B peajbHOU
KU3HHU, Pa3MEpPOB MPHUPOJHBIX 00BEKTOB. Paznuuarh pa3Mepbl 3TUX OOBEKTOB IO
MOPSIIKY BEJTMYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 33]1a4aM (C UCII0JIb30BAHUEM CMBICITIOBOM
OMOPBI: HABOJALLME BONPOCHI H/WIIH aJrOpUTMa YYEOHBIX AEUCTBUI).

[lonb3oBaTbCAd MpU3HAKAMU PABEHCTBA TPEYrOJbHHUKOB, HCIOJIb30BaTh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEILICHUH 3a/1a4.

[TpoBOIUTE NOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MNpHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJBHHUKOB,
CBOMCTBOM MEUaHbI, TPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYTOJIBHUKA, B
pEIIeHNU FeOMETPUUECKUX 3a/1ad (C MCIOJIb30BaHNEM 3pUTEIbHON HATIAHOCTH U/WIH
BepOaJIbHOM OIOPHI).

Onpenensts napajuieIbHOCTh MPSIMBIX C TOMOIUIBIO YTJIOB, KOTOpbIE 00pa3yeT ¢
HUMHU cekylas. Onpeaenars napajuielbHOCTh NPSIMBIX C IHOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUYEK APYTrOU MPSIMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOJAUTh YUCIOBbIE U OYKBEHHbIEC 3HAUEHHUSI YTIIOB
B T€OMETPUYECKUX 3aJayax C HMCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
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MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH TMEPECEUECHUU JBYX
napajyieIbHbIX MPSAMBIX CEKylled. Peliath nmpakTUYECKUEe 3aJaud Ha HaXOXKJICHUE
VTJIOB.

NmMeTh npencTaBlieHUE O TOHATUE TEOMETPUUECKOTO MeCTa TOUEK.

DopMyIMpOBaTh ONPEACICHUS OKPYXKHOCTHM W Kpyra, XOpJbl U JAHaMETpa
OKPYXHOCTH, TOJIb30BAaThCS MX CBOMCTBAMH. YMETh MNPUMEHSTh 3TU CBOMCTBA IpHU
pellieHuu 3a7a4.

OpueHTUpPOBATHCS B MOHATHUSIX: ONMKMCAHHAS OKOJIO TPEYTOJbHUKA OKPY>KHOCTb,
IIEHTP OMHUCAHHOW OKpYKHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (paKTaMu O TOM,
YTO OUCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCA B OJHOM TOUYKE, U O TOM, YTO
CEpEIMHHBIE TEPIEHAUKYJIAPbl K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOM
TOUKE.

OpueHTUpOBaThCS B TMOHATUSAX M ONEPUPOBATh Ha 0a30BOM YpOBHE:
KacaTesibHasi K OKPY)KHOCTH, Te€OpeMa O NEpPHEeHAUKYISIPHOCTH KacaTesbHOM U
paauyca, MpoBEIEHHOIO K TOYKE KaCaHU.

Nmers mnpencrtaBieHUE O TMPOCTEUININX TE€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAWTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO [UPKYIS U
JIMHEUKH.

8 KUIIACC

Pacrio3zHaBaTe OCHOBHBIE BHIBl  YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
I10JIb30BATHCS UX CBOMCTBAMU IIPU PEILICHUU T€OMETPUYECKUX 3a/1a4.

OpueHTUpOBaTHCS B MOHSITHUU — TOUKU MEPECEUCHUSI MEOUAH TPEYroJbHUKA
(leHTpa Macc) B pelieHuu 3aad.

Biianets noHATHEM CpPENHEN JTUHUN TPEYTOJIbHUKA U TPANICHUH, IPUMEHATDh UX
CBOKCTBA IIPU PELIEHNH MPOCTEUIINX F€OMETPUUYECKUX 3a1ay. VIMeTh npeacTaBieHue
o teopeme Daseca u TeopeMe O MPONOPLUUOHATIBHBIX OTPE3KAX, MPUMEHATh UX IS
pElIeHHs] MPAKTUYECKUX 3a]1a4 (C OTMOPOW Ha 3pUTENIbHYIO HAIJISITHOCTB ).

[IpumeHsATh TNpU3HAKKW TMOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECI0XKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHuss TEOMETPUYECKUX U
MMPAKTUYECKUX 3a7a4.

Bnagetp mnoHATHSMH CHHYCAa, KOCHMHYCa M TaHI€HCa OCTPOro yria
MPAMOYTOJIBHOTO TPEYrojapbHUKA. [10b30BaTBCA ATUMH MHOHATHUSIMHU ISl PEIICHUSA
MPaKTUYECKUX 3aJ1a4 (MMPU HEOOXOIUMOCTH C OTOPO Ha aJTOPUTM MPABUIIA).

Beraucnsate  (paznuuHbiMH - criocoOamMu) (C OMOpOM  Ha  CIPABOYHYIO
uH(OpMaIMIO) IUIOIIAJb TPEYTroJdbHUKA M IUIOMAAM MHOTOYTOJbHBIX (Uryp
(m0NB3yACh, T/ie HEOOXOIUMO, KANbKYJIATOPOM). [IpuMEeHsATh Moy4eHHbIE YMEHUS B
MMPAKTUYECKUX 3a/1a4aXx.

Bianerp NOHATHAMM BIHMCAaHHOTO M IEHTPAJIbHOTO YIJIA, HCIOJIb30BAThH
TEOpPEMBbl O BIMCAHHBIX YIJIAaX, YIJaX MEXIy XOpJaMu (CEeKYyIIMMH) U YIiie MEXIy
KacaTeJIbHOM U XOPJIOW NP PELUICHUHA MPOCTEUIINX T€OMETPUUECKUX 3aa4.
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Branerb MOHSATHEM OIMMCAHHOTO YETBHIPEXYTOJIbHUKA, NMPUMEHATH CBONCTBA
OMKMCAHHOTO YETHIPEXYTONbHUKA MTPU PELICHUU IPOCTEUIINX 3a7au.

[IpuMeHsATh TOJIyYeHHBIC 3HAHHMS Ha TMPAKTHUKE — CTPOUTh MaTeMaTHUYEeCKUE
MOJIENIU JIJIsl 33]1a4 PEaIbHOM KM3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C
OpUMEHEHUEM TMOA0OMsS U TPUTOHOMETpUH (TOJB3YyACh, TJ€ HE0OXOAUMO,
KaJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YTIOB, HAXOUTh C UX MTOMOIIIBIO
pa3MYHbIC JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («pEHIeHUE MPSMOYTOJIbHBIX
TPEYTroJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJIbKyJIATOpa) JIWHBI W YIJIBI JUIS
HETaOJIMYHBIX 3HAYCHUH.

[Tomp3oBaThCs OpMynamMu MPUBEICHUS M OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXKJECTBOM [UI1 HAaXOXKJICHUS COOTHOLICHUHM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU (C OTOPOI Ha CHIPABOUYHYIO HH(POPMAIIHUIO).

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JJISI HAXOXACHUS PA3JTUUYHBIX
AJIEMEHTOB TPEYTOIbHUKA («PEIICHUE TPEYTOJbHUKOBY ), MIPUMEHSTh UX MPU PEIICHUN
MPOCTEUIINX TEOMETPUUECKUX 3a7aY.

Bnanets nouarusmu rnpeoOpazoBaHusl MOA00HMSs, COOTBETCTBEHHBIX 2JIEMEHTOB
no00HbIX Guryp. [loas30BaThes CBOMCTBAMU MO100US MPOU3BOIBHBIX QUTYD, YMETh
BBIYHUCIIATH JJIMHBI U HAXOAUTh YIJbl Y MOJ00HBIX (uryp (1Mo anroputMy ydeOHBIX
nevicreuit). IlpumeHATh cBoOMCTBa MOJOOMS B TMPaKTHUYCCKUX 3adavax. YMETh
MIPUBOIUTH MPUMEPHI MOJOOHBIX (PUTYpP B OKPYKAIOIIIEM MUDE.

[Tonb3oBaThCs TeopeMaMu (IO BU3YyaJIbHOW OTMOpE) O MPOU3BEIACHUN OTPE3KOB
XOpJI, O MPOU3BEICHUN OTPE3KOB CEKYIIHNX, O KBAIPATE KACATEIBbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh HX T€OMETPUUYECKUA MU (PU3HUECKUI
CMBICJI, MPUMEHSTh UX B PEIICHUU T€OMETPUUECKUX U PU3NYECKUX 3a1ay. [[pumeHsaTs
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB JIJIsI HAXO0KAEHUS IJIMH U YTJIOB.

[Tonp30BaThCA METOJIOM KOOPAMHAT HA MIIOCKOCTU, TPUMEHSITh €r0 B PEIICHUN
F€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnagete NOHATHSMH TPaBUIBHOTO MHOTOYTOJIBHUKA, IJIMHBI OKPYXHOCTH,
JUTMHBI YT OKPYKHOCTH U paJMaHHON MEPHI yIiia, YMETh BBIUUCIISTH TUIOMIAb Kpyra
M ero yacred (c omopoil Ha cmpaBouHyr HHGopmaiuio). [I[puMeHaTs moy4eHHbIe
YMEHHS B TPAKTUYECKUX 3a/1a4aXx.

Haxonute ocu (WM UEHTPHI) CUMMETpUH (UTyp, TPUMEHSTh JBHKCHUS
IJIOCKOCTH B POCTEUIINX CITydasix.

[IpuMEHATh MOJYYEHHbIE 3HAHUS HA TMPAKTUKE — CTPOUTHh MAaTEeMaTUYECKHUE
MOJICNI JJIs1 3a/1a4 PEAIbHOM >KM3HU U MPOBOJAUTH COOTBETCTBYIOIIME BBIUUCICHUSA C
MPUMEHEHUEM TMOA00MsI M TPUTOHOMETPUYECKUX (PYHKIMHN (MOJb3YysCh, TJE
HEO00XO0IMMO, KATBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU S ITPUMEPHOM
PABOYEW ITPOI'PAMMGBI KYPCA «BEPOSITHOCTb 1 CTATUCTUKA» (ITO
I'OJAM OBbYYEHMN )

[IpeameTHbIE PE3yNIbTATHl OCBOCHUS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 7—9
KJIaccax XapakTepU3yIOTCs CASAYIOMHUMHI YMEHUSIMH.

7 KIIACC

Uutate wuHPOpMaIMIO, TPEACTABICHHYIO B Ta0/IMIax, Ha JguUarpaMMax;
NpPEICTaBIATh JaHHbIE B BHUAE TaONMUI, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosi0uyaThie) U KPYTroBbI€) IO MAaCCUBAM 3HAYEHUH (C UCIIOIBb30BAHUEM 3PHUTEIIHHOM
HaIJISIAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

OnuceiBaTh ¥ UHTEPIPETUPOBATH  pEAIbHbIE  YKCIIOBBIE  JIAHHBIEC,
Mpe/ICTaBICHHbBIE B TA0IHIIAX, HA qUarpammax, rpadukax.

OpueHTHUpOBaThCA B TOHATUSAX W OINEPUPOBATH MMH Ha 0a30BOM YpOBHE:
cpenHee apupMeTHIecKoe, Meinana, HanOoJIbIIIee M HAMMEHBIIIEe 3HAUCHUS, pa3Max.

NmMeTs mnpencraBieHUE O CIIy4alHOM W3MEHYMBOCTM Ha IPUMEpPAX IIEH,
bu3MueCKnX BEIMYMH, AHTPOIIOMETPUYECKUX MaHHBIX; HMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOWYHNBOCTH.

8 KJIACC

W3BnekaTp U NpeoOpa3oBbIBaTh MH(MOPMALUIO, TPEACTaBICHHYIO B BHUJE
Ta0nul, AuarpamMm, rpaMkoB; IMPEACTaBIATH JaHHbIE B BHUAE TaOJHIl, JAHArpamM,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOIO aHAJIN3a JJAHHbBIE C IOMOIIBI0 CTATUCTUYECKUX
MoKa3zaTesiel: CpPeIHUX 3HAaYeHWH U Mep pacceuBaHus (pa3max, IUCIEepCUsi Hu
CTaHJAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pe3yiabTataM HU3MEpeHui U HaOmoAeHUH (C  HCMOJB30BAaHUEM  3PUTEIBLHOM
HarJISHOCTH W/WJTK BepOaaIbHOM OTIOPHI).

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITUN B OMNBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITHMI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUAMH (C MCIOJIb30BAaHUEM 3pUTEIBHON HATJIIIHOCTH W/WIH
BepOaNbHON OMOPBHI).

Nmerp mnpenacraBieHue O TIpa@UUECKuX MOJENAX: JEpPeBO  CIIy4ailHOro
DKCIEPUMEHTA, JUarpamMMbl DWUJiepa, YuciIoBas mpsmas.

OnepupoBarh MOHATUAMH Ha 0A30BOM YpPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITIOJHSATH ONEepaly HaJl MHOXKECTBaMH: 00bEIMHEHNE, IEpecedeHHe, TOMOTHEHHE;
MEPEUYUCTSATh  DJIEMEHThl  MHOKECTB, MPUMEHATh CBOWCTBA MHOXKECTB (C
HCIIOJIb30BaHUEM BU3YaJIbHON OMOPHI).

Hmets mpencraBieHne o rpaduyueckoM MpeaCTaBICHHE MHOXKECTB M CBSI3ed
MEK]ly HUMH JJIsI OTMCAaHUs MPOLECCOB U SIBJICHUH, B TOM YHKCJIE NPY PELICHUH 337124
U3 JPYTUX Y4EOHBIX MTPEIMETOB U KYPCOB.
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9 KUIIACC

W3Bnekats u mpeodpazoBbIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
HMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpa@ukoB; MPEACTaBIATh JaHHBIE B BHUJE
Ta0IHII, TUarpamMm, rpapuKoB.

Pemars npocreiiiune 3aaun OpraHn30BaHHbBIM [1€pe00POM BapUaHTOB, a TAKKE
C MCIIO0JIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

WNmeTs mpencraBieHue 00 OMMCATENBHBIX XapaKTEPUCTHKAX JJIsi MacCHUBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAUEHUN U 4YAaCTOTHI COOBITUS, B TOM 4YHCIIE IOJB3YSICh
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUIM U HAOIIOJEHHUM (C OMOpPOIl Ha CIPaBOYHYIO
uH}opMaIuio).

HaxoauTs BepOATHOCTU CIydyaWHBIX COOBITHI B HM3YYCHHBIX OIBITaX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHSX
WCTIBITAHHUM J10 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMeTrs mnpencTaBieHWE O CIy4YalHOM BEJIMYMHE W O PACHPENCIICHUN
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBLIMX YKCET B
MIPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl y4eOHOro IMpeameTa
«MatemaTtuka» I[lpumepHONl ananTUPOBAaHHOM OCHOBHOM 0O0pa30BaTEIbHOW MPOrpaMMbl OCHOBHOI'O OOLIEr0 0Opa30BaHUs
oOydaromuxcst ¢ 3aJep’KKOM MCUXUYECKOr0 Pa3BUTHUS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszzaenoMm [IpumepHoil
paboueii mporpammsl yueoHOro npeamera «MaTemaTnkay 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [Ipu
3ToM OpraHuzanus BIOpAaBE caMa BHOCUTb HU3MEHEHHUS B COJEpP)KAHUE U paclpeaesieHue yd4eOHOro Marepuana mo rojam
oOy4deHHusi, B TMOCJIEIOBAaTEIIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YAaCOB HA OCBOCHHE KaXJOM TEMbl, OIpeaeiieHUE
OpraHMu3alMoOHHBIX (hopM 00ydeHus U T.11. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzanueii Y MK, nHIuMBHIyanbHBIMHA ICUXO()U3NUECKUMH OCOOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcsa ¢ 311P, ctenenpro
YCBOEHHOCTH WMHU YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTalud Y4yeOHOro Marepuaia I0 MaTeMaTHKeE,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

5 kimace (He menee 170 u)

Ha3zpanue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BUBI AeSITeIbHOCTH 00y4al0IIMXCH

4acoB)
HartypanbHbie Hecatnunas cucrema cuucieHus. Psp HaTypanpHbIX uMcel. |Uutarh, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIE 4YHUCIA,
uucaa. JleiicrBus ¢ |Hartypanbnbeiii psaa. Yucino 0. HarypanbHble 4ncia Ha|y4acTBOBATb B OOCY:KI€HMH CIOCO0OB YIIOPSIOYMBAHUSA
HATYPaJbHbIMH KOOp-IWHATHOM npsMoi. CpaBHEHUE, OKPYTJICHHUE HaTypaTbHBIX | YUCEL.
YK CJIaMH YUCElL. HN300paxaTh KOOPAMHATHYIO IPAMYH0, OTMeYaTb YKCIIA

(43 u)

ApudmeTrnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMH.
CBolicTBa HyNIsl IPHU CIOXEHMM M -yMHOXXCHHMM, CBOWCTBA
eAVMHMLIBI ~ 1pu  yMHOXeHuu.  [lepemecturenbHoe U
COUETaTEIbHOE  CBOMCTBA  CJIOXKEHUS M YMHOXCHMS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

TOYKaMU Ha KOOPAMHATHOM MNPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBoiicTBa HaTypaibHOTO psiga, uncen 0 u 1 npu
CJIOKEHUU U YMHOXEHHUH.

Hcnoab30BaTh NPaBUJIO0 OKPYIJIEHHS HATYPAIBHBIX YHACEI IIPH
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Jlenumenu u Kpamuble 4YUCHA, PA3NIOKEHUE YHUCIA HA
MHOxuTenu. [enenne ¢ ocratkoM. [Ipoctbie u cocTtaBHBIE
yucna. Ilpusnaxu derumocmu na 2, 5, 10, 3, 9.

CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIIEM.

UucnoBblie BhIpaKeHUs; TOPSIAOK JECHCTBUH.

Pemienne TeKCTOBBIX 33124 Ha Bce apu(MeTHIecKre AeHCTBUS,
Ha JIBM)KECHUE U MOKYIIKH.

HEO0OXOIUMOCTH C OMOPOH HA aNTOPUTM IIPABHIIA.

BpinoaHaTs apudmernyeckue AeHCTBUA C HATypaIbHBIMU
YHUCIIAMHU, BBIYMCJIATH 3HAYCHUS YHCIOBBIX BBIPAKCHHH CO
CKOOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIC CTEIICHH, YHTATH CTEIICHH,
HCIOJIb30BATh TEPMHHOJIOTHI0 (OCHOBaHUE, IOKa3aTelb),
BBIYHC/ISATh 3HAYEHHs] CTENEHEH TpH HEOOXOJAUMOCTH C
BU3YaJIbHOW OMOPO.

BbInoIHATH, TNPUKUAKY W OIEHKY 3HAaYCHUN YHCIOBBIX
BBIPAXCHU, NMpeaaraTb U1 NPUMEHSITh NMPUEMBI POBEPKH
BBIYMCIICHUM.

Hcnonb30BaTh MNpu BBIYUCICHUSAX TepeMeCTHTeIbHOe |
couerarejibHOe CBOMCTBA CJOKEHHSI W  YMHOKEHWHs,
pacnpedenumensvHoe C0ICME0 YMHOMCeHUA; HOPMYITUPOBAThH
U [PUMEHATh IpaBUja  NpPeodPa3oBaHUs  YHUCJIOBBIX
BbIPAaKeHUI HA OCHOBE CBOMCTB apupMeTHUECKUX JeHCTBUIH
NP HE0OXOAMMOCTH € HANPABJISIIOLIEl MOMOUIBIO.
@opmMyaupoBaTh oONpeNeJeHHsl JeIUTeNs M KpaTHOro (c
OMOpPOY Ha aJITOPUTM IPaBUJIA), HA3BIBATH JCIUTENIN U KpaTHbIE
4lClla; Pacmo3HaBaTh IIPOCTBIE M COCTaBHBIE  4YHCIIA;
(hopMyJIMpPoOBATH U MPUMEHSATH NPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aIrOpUTM IpaBHUJa); MPUMEHSATH
AJITOPUTM  PA3JIOKEHHUs] YWCIa Ha TMPOCThle MHOXHUTENH;
HAXOJHUTh OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTHHHBIC ¥ JIO)KHBIC BBICKA3bIBAaHUS O
HaTypaJIbHBIX YNCIIAX, MPUBOAUTH PUMePbI U KOHTPIIPUMEPBHI,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBaHUI O
CBOICTBaxX HaTypaJIbHBIX YHCEI C OMOPOi Ha oOpasell.

Pemath TEKCTOBBIE 3aJaud apU(PMETHUYECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEX]y BEJIMYUHAMHU (CKOPOCTH,
BpEMSI, PACCTOSIHHE; 1I€HA, KOJIWYECTBO, CTOMMOCTh H JIp.) TIPH
HEOOXOUMOCTH C MCIHOJIB30BAHUEM CIPABOYHOM MH(OPMAIIUU:
aHAJM3UPOBATH TEKCT 33]a4u, MepedopMyIHpoOBaTh yCIOBUE,
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U3BJIEKATH HEOOXOAMMBbIe JTaHHBIE, yYCTAHABJIUBATH
3aBUCHUMOCTH MEX/1y BEIMYMHAMU IpU HEOOXOJUMOCTH C
HaIIPABJIAIOLIEH ITOMOLIBIO.

MopenupoBarh X0 PEIICHUS 33aJa4d C IOMOIIBIO PUCYHKa,
CXEMBI, TAOIUIIBL.

[MpuBoaursh, pa3duparb pasIUYHBIC
pELICHUH TEKCTOBBIX 3a/1a4.

C noMombI0 MeAarora OUMEHUBATH IOIYUYCHHBIN PE3YJbTarT,
OCYILIECTBJSATHL  CAMOKOHTPOJb,  IPOBEPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDb OIINOKH.

Pewamv 3a0auu ¢ nomowivio nepebdopa ecex 603MOINCHBIX
6apuanmos.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

peliCHus, 3alrcu

Harasanasn
reomerpus. JIuHuu

Ha IJIOCKOCTH
(12 4)

Touka, npsimasi, oTpe3ok, jiyd. Jlomanas. V3mepenue UIMHBI
OTpe3Ka, METPUYECKHE  E€OUHULBl W3MEpPEHUs  JJIUHBI.
OKpYXHOCTb U KPYT.

[TpakTiaeckas pabota «IlocTpoeHne y30pa U3 OKPYKHOCTEH.

VYron. Ilpsamon,
W3mepeHue yrios.

OCTpBIM, TYyNOH M Pa3BEPHYTBIA YIUIBL

I[paktuueckas pabora «IlocTpoeHune yriosy.

Pacno3HaBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIOJb3Ysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
4epTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOJMMOCTH IO
BU3YyaJbHOW OIIOpE): TOUKY, MpPSAMYI0, OTPE30K, JIyd, Yrodi,
JIOMaHy!0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOIMTH NMPUMeEPBI OOBEKTOB PEAIBHOIO
MHUpa, UMEIoUMX (opMy H3YyUEHHBIX (UTYp, OIeHHBATH HX
JIMHEWHBIE pa3MEPBI.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIS
IIOCTPOEHHS U U3MEPEHMS: U3MEPATDH JUIMHY OTPE3Ka, BEIUYUHY
yIN1a; CTPOMTb OTPE30K 3aJaHHOW JUIMHBI, YroJl, 3aJaHHOU
BEJIMUYMHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIE OTPE3KH, CTPOUTH
OKPY’KHOCTB 33JJaHHOT'O paJnyca.

N3006paxkars KoH(Urypanuu TreoMeTpuueckux ¢uryp u3
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTeld Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeaJjaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPUTMbI IIOCTPOCHMS IIOCIE€ COBMECTHOI'O
aHaIM3a.

Pacno3naBath M M300pakaTh Ha HEJIMHOBAHHOM U KJIETYATOU
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Oymare TpsAMOM,

CPaBHUBATH YIJIbL.
BoIuucasiTh JJIMHBI OTPE3KOB, JIOMAaHbIX.

[MonumMaTh W HCOOJB30BATHL MPH PpelIeHHH  3a7a4
3aBHCUMOCTH MEXy €IMHUIIAMUA METPUUYECKON CUCTEMBI Mep;
3HAKOMHTBCS C HEMETPHUECKUMH CUCTEMAMU MEP; BbIPAKATH
JUIMHY B PA3JIMYHBIX €MHUALIAX U3MEPEHUS ITPH HEOOXOAUMOCTH
C OTIOPOIi Ha CHPABOYHYIO HH(OPMALHIO.

HccaenoBarh GUTrypbl U KOHQUTYpAITUH, UCTIONB3YS LU(POBLIE

PECYPCHI.

OCTpBIM, TYyNOW, pa3BEPHYTHIA  YIVIBL;

OOLIKHOBEHHEIE
npoou
(48 1)

Hpo6s. IlpaBunpHble M HenpaBwibHble ApoOu. OCHOBHOE
cBoiicTBO Apodu. CpaBHeHUE IpoOeit.

CrnoxeHne U BRIYUTaHUE OOBIKHOBEHHBIX ApoOeil. CMmemanHas
IpoOb. YMHOXEHHE U JeJeHHe OOBIKHOBEHHBIX JApo0eii;
B3aMMHO-O0paTHBIE IPOOH.

Pemenue TeKCTOBBIX 3aay, coiepkaumux Apoou. OCHOBHBIE
3a/1auu Ha Jpoowu.

[TpumeHeHue OyKB IS 3aIIMCH MaTEMAaTUYECKUX BBIPAKEHUH U
IIPEIIOKEHUH.

MopaeaupoBath B TpapHUyUecKoi, NpeaMeTHOH ¢opme, C
IIOMOULIbI0 KOMIIBIOTEPA IIOHATHS W CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh M 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIpOOH,
npeniaraThb H 00CyKIaTh COCOOBI YIOPSIOUYMBAHUS IPOOEHi.
M300pa:kaTtp  OOBIKHOBEHHblE  ApoOM  TOYKAMU  Ha
KOOPJMHATHOM  IPSAMOW; HMCHOJIB30BAaTh  KOOPAMHATHYIO
IPSMYIO JUIsl CPaBHEHUS IPOOEi.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOW C Omopoi Ha MpaBHIIO;
HCNOJIb30BATh OCHOBHOE CBOMCTBO IpOOM ANl COKpaujenus
Oopobeti u npusederus OpobU K HOBOMY 3HAMEHAMENO 8
npoOCMeUuux Cay4asx.

IMpeacraBpasare 1m0 00paslly CMELIaHHYIO OpoOb B BHIE
HENPAaBUJIBHOM M  BBUICIATH LEIYyKHD 4YacTh 4YHUCIIA W3
HENpaBUIBHOM podu.

BoinoaHATL apudgMeTnyecKue 1eicTBUs C OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIyYasx; TPHMEHSTh CBOHCTBA
apudmeTnyeckux AeMCTBUIA sl palliOHATN3AUU BEIYUCICHH.
BbINOJHATL NPUKUAKY W OLEHKY DPE3y/lbTaTa BBIYHMCICHUMH;
npeaarath ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUM.
IMpoBoauTh HCc/eTOBaHUS CBOWCTB Jpo0Oeid, omupasch Ha
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YHUCJIOBBIE  IKCIIEPUMEHTHI
KOMIThIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O JIPOOSIX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemars npocreimme TEKCTOBBIE 3aJayd, COAEpKallUe
JIpOOHBIE JAaHHBIC, U 3a7a4d HA HAXO0JICOEHUe YaACmu Yenoco U
Yeno2o no e2o0 4acmu, 8blAGIAMb UX CXO0CMEA U PA3AUYUUA.
MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

IlpuBoauTH, pa3doupaTh, OLEHUBATHb PA3JIUYHBIE PEUICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOJUMOCTH C
HaITPaBJISIONICH TOMOIIIBIO.

C noMolb0 mneaarora OMEeHUWBATH IOJYYCHHBIN PE3yJbTar,

(B TOM 4uCclIe C TIOMOIIbIO

OCYINECTBJAThL  CAMOKOHTPOJIb,  IIPOBEpPsis ~ OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAUTh OIIMOKH.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTUS apUPMETHKH.

Harasianast MuoroyronbHukd.  YeThIpEXYroJbHUK,  NPAMOYIOJLHHK, | PacmosHaBaTh, H300pakaTh C  IOMOIIBIO  YEPTEKHBIX

reoMeTpusi. KBaJpar. UHCTPYMEHTOB W OT pYKH, MOJEIUPOBaTh M3 Oymaru

MHOTOYTONBLHHKH | Tpovroms k. MHOTOYTOJIbHHKH.

(10 4 TLomans U MepUMeTp NPAMOYTOJIbHUKA U MHOTOYTOIbHUKOB, | [IPABOAMTDL NPUMeEpDI 0OBEKTOB PEATLHOr0 MHUpa, UMEKOIIUX
COCTaBIICHHBIX U3 MPAMOYTOJLHUKOB, €IMHHILI H3MEPEHUS (bopmy  MHOTOyrOMBHHK, NpAMOYTONbHHKA, — KBaJpaTd,
rorma. [lepHMeTp MHOTOYTOTHHHKA. TPEYTOJILHUKA, OLEHHUBATH X JIMHEHHBIE pa3MepBl.

BbIYNCJAATh: TEPUMETP TPEYrONbHUKA, HPSAMOYTOIbHUKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOIUMOCTH C OMOPOI Ha aITOPUTM yUEOHBIX JEHCTBUIN).
H3o00paxatb OCTPOYTOJIbHBIE, IIPSAMOYTOJIbHBIE u
TYIOYT'OJIBHBIE TPEYTOJIbHUKH.

CtponTh Ha KieT4aToi Oymare KBagpaT U NMPSMOYTOJBHUK C
3a/IaHHBIMHU JYITMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTrOJIbHUKA, KBaApara IIyTEM
AKCIIEPUMEHTa, HAOIIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHUBATh CBOWCTBA KBaJApaTa U IMPSIMOYIOJIbHHUKA.
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Pacno3HaBaTb HCTHHHBIE U JIOXKHBIE BBICKAa3bIBAHUSA O
MHOI'OYI'OJIbHUKAX, PUBOAUTH MPUMePbl U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD IUIOINAAY KBAAPaTa OT JUIMHBI €I0
CTOPOHBI.

Hcnoab3oBaTh ¢BOMCTBA KBAJIPAaTHOM CETKU ULl IOCTPOEHUS
¢buryp;  pa3duBaThb  IPAMOYIOJIBHUK  Ha  KBaJparhbl,
TPEYrOJIbHUKU; COCTaBJATH (QUIYpPbl M3 KBaJIpaToB U
HPSMOYTOJIbBHUKOB U HAXOJUTh MX IJIOLIA/Ib, Pa30UBaTh (PUIYpHI
Ha IPSMOYTOJbHUKH U KBaJIpaThl U HAXOAUTh UX IUIOWAAb (TIpU
HE00XO0IMMOCTH C HAIPaBJISIONIEH TOMOLIBIO).

BeipakaTh BenMYMHY IUIOIAAM B PaA3JIMYHBIX EIMHHLAX
U3MEpPEHUs] METPUYECKOM CHCTEMBI Me€p, MCHO0JIb30BaTh
3aBMCUMOCTH MEXKJYy METPUYECKHMH E€AVMHULAMU H3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OINOPOM Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HAKOMHTBCA C NpUMepaMH HPHMEHEHUsl IUIONAId |
IIepuMeTpa B IPAKTUYECKUX CUTyauusx. Pemarh 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha aJrOpUTM
IIPaBUIIA, 00CYKAATh Pa3IM4YHble CIIOCOOBI PEIICHUS 3a/1a4.

[lecaTuunbIe
npoou
(38 u)

Hecaruunas 3anuch qpodeii. CpaBHEHHE AECATUUHBIX APOOEH.

JelicTBUSI C NECATUYHBIMH ApOo0sSiMU. OKpyaeieHue 0ecamuidHblx
opobelt.

Pemenune TexkcToBBIX 3amad, copepxamux Apoou. OCHOBHBIE
3a/1a4¥ Ha JpoOH.

IpencraBasaTh ACCATUUHYIO ApoOb B BHJIE OOBIKHOBEHHOM,
YUTATh M 3aNUCHIBATh, CPABHHUBAThH JCCSATHYHBIE ApoOH,
npepjaratb M 00Cy:KAaTh CHOCOOBI  YNOPAJA0YMBAHHUSA
JECSTUYHBIX JPOOEH.

N300pakarh JIecsITUYHBIE TpOOM TOYKAMHU Ha KOOPJIMHATHOM
IPSAMOM.

BoISIBIATH CXOACTBA M Pa3jM4usi IPaBUI apuPMETHUECKUX
JIEWCTBUM C HATYPATbHBIMU YHCIIAMU U JECATUIHBIMU POOSIMH,
IIOCJIE COBMECTHOI'O aHAJIU3A.

BouinoauaTs apudMeTHUecKre JEeUCTBHS C JIECATHYHBIMU
IpoOsSMHU; BBIMOJHATH, NPHKUAKY W OIEHKY pe3yjbTara
BBIYMCIICHUM.

I[pumensith cBoOiicTBA apupMETUUYECKUX JCUCTBUM s
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palMoHANN3alUM BHIYUCIICHH.

Ilpumenamov npasuno OKpy2ieHus 0ecamuunbvlx opobetl, TPU
HEOOXOUMOCTH C BU3YaJIbHOW OMOPOA.

IIpoBoauTL MCCIETOBAHUSL CBOMCTB JECATUYHBIX JApoOeH,
ONUpasiCh Ha YUCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O JIPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BBHICKA3BIBAHUH.
Pemarp mpocrteiilime TEKCTOBBIE —3a7aud, COJAEpIKalue

JIpOOHBIE JAHHBIE, U HA HAX0JICOCHUE YACMU YeN020 U Ye020 NO
€20 yacmu;, BbIIBJATH UX CXOACTBA H pa3Inyms.
MopaeaupoBaTh X0 PELICHUS 3aa4d C HNOMOILBIO PHCYHKa,
cxeMbl, Tabmuipbl. Pa3éupars pa3inuyHble PELICHHUs, 3alUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OmnepupoBarh ApOOHBIMU YHCIAMHU B PEATbHBIX JKU3HEHHBIX
CUTYalUsX.

C noMowmpbI0 meAarora OLMEHUBATH IOJIYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  INpOBEpPssi  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTH OLINOKH.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETHKI

Harasanas
reomeTrpus.
Tena u purypol
B IIPOCTPAHCTBE
(9 4)

MHnoezoepannuku. H3zobpasxcenue mHozoepannuxos. Moodenu
npoOCMpaHCMEEHHbIX Meil.

IpamoyzonvHulii napannenenuneo, ky6. Pazeépmku kyba u
napasnnenenuneoaq.
O6vém Kyba, npamoy201bH020 napaiienenuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKAaX, B OKpPYKalIIeM
MHpe IPSIMOYTOJIbHBIN Mapanenenumnes, Ky0, MHOTOTPaHHUKH,
ONHUCBIBATb, HMCHOJB3YSl TEPMHMHOJIOTHIO, OLECHHMBATH
JIMHEWHBIE pa3MEPBI.

I[MpuBoauTH MpUMeEPbI 0OHEKTOB PEATBHOTO MUpPA, UMEIOIINX
¢bopMy MHOTOTpaHHHMKA, MPSIMOYTOJIBHOTO Mapaiesenurena,
KyOa.

N3o6paxkath Ky0 Ha KieTyaTol Oymare.

HccnenoBarb CBOIICTBA KyOa, IIPSIMOYTOJIBHOTO
napajuieJienunea, MHOTOrPaHHUKOB, MCIOJB3YSl MOJAENIU IpHU
HEO0XOIMMOCTH C HANPaBJIAIONIEH TOMOIIBIO.
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Pacno3HaBath pa3BépTKM Kyba W mapaUienenuresa.
MoaenupoBarh Ky0 U napajuieienunen u3 Oymaru v mpodux
MaTepUasoB, Mo 00pasiy.

Haxoauth u3MepeHHUs, BBIYHCAATH IUIOLIAAb MOBEPXHOCTH;
00BEM Kyba, MPAMOYTOIBHOTO MapaJlIesieuIea ¢ OMOpo Ha
QITOPUTM YYEOHBIX JIEHCTBUM; HMCCJI€N0BATH 3aBHCHMOCTD
00Bvéma Kyba oT JUITUHEI ero pedpa.

Ha6s101aTh M NPOBOAUTH AHAJOTHM MEXIy HOHIATHUAMU
UIOMIAIU U 00bEMA, TIEPUMETPA U TUIOMIA TN TOBEPXHOCTH.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
MHOIOTpaHHUKaX, NMPHUBOAUTH NPUMEPbI U KOHTPIIPUMEPHI.
Pematsp 3agaun U3 peaibHOM KU3HH.

IloBTOpEHHE
M 00001IeHHE
(10 u

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
000011IeHrE 3HAHUA.

Bo1uucasaTs 3Ha4YeHUs BBIPAKEHNUN, COEPKAILNUX HATYPAIbHbBIC
Yrclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIOIHATH
npeoOpa3oBaHMs YKCEN MPU HEOOXOIMMOCTH C HaIpaBJISIONIIEH
MTOMOILBIO.

BeiOupars  cmocod  CpaBHEHMsT  4YMCEl,  BBIYHCICHUH,
NPpUMEHATH CBOiicTBa apudmMeTrnueckux JedcTBUM Ui
paloHaIN3auy BEIYUCICHUH.

OcyecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JIECHCTBUH U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

Pemiate mpocreiimime 3amauM U3 PEAIBHOM  JKU3HHU,
NPUMEHATh MaTeMaTHYecKHe 3HAHUsl IS PEIICHU 3a1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.
Pemiate mpocreiiiuue 3agaymu
CPABHHBATBL  CIIOCOOBI  PEILEHUs
panMoHAJbLHBIN €c10C00.

pPa3HbIMU
3a/a4H,

crnocodamm,
BbIOMpPATH

6 xaacc (ue menee 170 u)
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Ha3zBpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoBHoOe coepkaHue

OcHoOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
Harypaabhble Apudmernueckue 1eicTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMY | BLINOJHATL apudMeTnyeckue AelicTBHS C MHOTO3HAYHBIMH
quciaa yuciaMud. YuCTIOBBIE  BBIPOKEHUS, TMOPSJIOK JIEHCTBUH, | HATYpaJbHBIMH YHCIAMH, HAXOAUTh 3HAYEeHHUsl YHCIIOBBIX
(30 v) UCTIONIb30BaHue CKOOOK. OKpyTiieHHnEe HATYPabHBIX YHCET. BBIPQXEHHUH CO CKOOKaMH 1 6e3 CKOOOK; BLIYMC/ISATH 3HAYEHHUS

JlenuTenu U KpaTHBIE YMCTIA; HAUOOIbWULL 00wl Oenumend u

HAaumeHbvuiee 061/1/;66 KpaniHoe.

Paznoxxenue 4mcna Ha IIPpOCTBIC MHOXHUTCIIU. I[eJ'II/IMOCTB

CYMMBI U NIpou3BeeHUs. [leieHne ¢ OCTaTKOM.
Pemienue TekcToBBIX 3aay.

BBIPKEHMI, COAEPIKALUX CTEIICHU.

BbInoIHATL NPUKHAKY M OLEHKY 3HAYCHUH YMCIIOBBIX
BBIPAKCHUH, IPUMEHSTHh NPUEMbI IPOBEPKH PE3YJIbTaTA.
Hcnonp30BaTh MpU BBHIYMCICHUSX MNepPeMeCTUTEIbHOE U
coyeraTelbHOEe CBOMCTBA CJI0KEHMS] W  YMHOKCHUS,
pacnpeodenumenbHoe CE0UCHME0 YMHONCEHUA OMHOCUMENbHO
Cll0JceHus, CBoicTBa apupmMeTnIecKnX 1eiicTBHI.
HccnenoBarb  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opmyupoBaTh OMpeleJeHusi JCIUTENs W KpPaTHOIo,
HauOOJbIIEr0 OO0IIero JeJIUTeNs M HAUMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTABHOTO YHUCEJ; MCIOJIb30BATh ATH
MOHSTHS TIPU PEIIeHUH 3a]1a4 (ITPH HEOOXOAUMOCTH C OTIOPO Ha
aJITOPUTM TpaBUIA).

[puMeHsITH AJTOPUTMBI BBIYMCICHHUS HauOOJBIIEro 0OIIero
JIeTUTENsT W HAaWMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOKHUTEIIH.
HccaenoBarh cBoOiicTBa JCIMMOCTH CYMMBI U TIPOM3BEIICHUS
YHUCEJl C ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTL mNpUMepPbI YHUCET C 33JaHHBIMM CBOMCTBAaMH,
Pacno3HaBaTh BepHblIe M HEBEPHbIe YTBEPXKICHUS O CBOUCTBAX
YyHCell, OMPOBEPraTh HEBEPHbIE YTBEPXKIEHUS C MOMOIIbIO
KOHTPIPUMEPOB.

KoncrpyupoBarb  MaTeMaTH4yecKHe  NPENJOKEHUs  C
MIOMOIIBIO CBS30K «HY», KUATN», «ECIH. .., TO...» [0 00pasiy.
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PemaTh TEKCTOBBIE 3a/1a4y, BKJIFOYAOLIUE IOHATUS JEITUMOCTH,
apu(METUYECKUM CIIOCOOOM, HCIOJIb30BaTh Iiepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIH IIAH.
MogpaeanpoBaTh X0 pEUICHUSA 3aJayd C IOMOILIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[TpuBoauTh, pa3buparh, OLEHUBATh pa3jJHYHbIE pPelIeHUsl,
3alMCH  pelleHHil TeKCTOBBIX 3aJa4 C HalpaBJLAIOILEH
ITOMOUIBIO.

Kputnuecku oneHuBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAMTh
OIMOKH, OCYIIECTBJIATH CAMOKOHTPO.Ib, IPOBEPSisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH

(7 9)

Ilepnenouxynapuuie npsamole. Ilapannenvhvie npsamvle.

PaccrossHne mexay AByMs TOYKaMH, OT TOYKHM O IPSIMOH,

JUITMHA MTyTH HA KBAaJPaTHOM CETKe.
Ipumepol npsimvix 6 npocmpancmee.

Pacno3naBarh Ha uepTexax, PUCYHKax Cclydald B3aMMHOIO
pAaCIIOIOKEHNS ABYX HMPAMBIX.

HN300paxath ¢ NOMOMBI0 YePTEXKHBIX HMHCTPYMEHTOB
KJIETYaTOl Oymare JBe TIepeceKaroIuecs TMpsiMbie, JBE
napajuieNibHbIE MPSMBIEC, CTPOUTH MPSIMYIO, IEPIECHIUKYISIPHYIO
JAHHOM.

IIpuBoauTs npuMepbI napajuieIbHOCTH u
MEPIEHIUKYIAPHOCTH NPSIMEIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHBIE U
napajuiejabHble  CTOpOHBbI. HM300paxkaTb MHOTOYTOJIBHUKH C
napajuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH T10 00pas3iry.
HaxoauTh paccTosHUE MEXAY JIBYMA TOYKaMH, OT TOYKH JI0
OpsIMOM, JUIMHY NYyTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(POBBIE PECYPCHI.

JApoon
(32 4)

OObIkHOBEHHast  ApoOb, OCHOBHOE  CBOMCTBO

1podu,

cokparierue npobeit. CpaBHEHHUE U YITOPSIOYUBAHHE IPOOEH.

I[CC}ITI/I‘{HBIC I(pO6I/I U MCTpHUYCCKad CUCTCMaA MCP.

Apudpmernueckue  AeicTBUS ¢ OOBIKHOBEHHBIMH U

JACCATHYHBIMHA I[pOGSIMI/I.

CpaBHHMBaTh M YNOPSIIOYMBATH JPOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasaTh JecATUYHBIE APOOM B BHJIE OOBIKHOBEHHBIX
Ipobeil 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, HCMOJIb30BATH
IKBUBAJEHTHbIE TPEICTABJIEHHsT IPOOHBIX YHUCEN MHpPU HX
CPaBHEHMM, TIPU BbIUMCICHUSX (IpU HEOOXOTUMOCTU C
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OtHomenue. J[lenenne B JMaHHOM OTHomieHUHW. Macwumao,

IIPONOPLUSL.

ITousrue IIPOLCHTA. Brrunciaenue IIponCHTa OT BCIMYHMHBI U

BEJIMYUHBI 110 €€ IIPOLICHTY.

Pemenne TeKCTOBBIX 3aj1a4, COACPIKAITUX IPOOH U MTPOIICHTHI.
[TpakTruueckas padota «OTHOIIEHUE JUTMHBI OKPY)KHOCTH K €€

TUAMETPY».

HAIPAaBJIAIOIIEH TOMOIIBIO).

Hcnoab3oBaTh JECATHYHBIE [JpoOM Ipu  IpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

BoInoaHATh apudmeTndyeckne AeiicTBUs C OOBIKHOBEHHBIMH U
JECATUIHBIMH JPOOSIMHU.

BbrunciasTs 3HAYECHUS BBIpAXEHUI, COJZIEpIKaIINX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOM,  BBINOJHATH
npeoOpazoBanus ApoOed, BBIOMPATH CHOCOO, NPUMEHATH
CBOIiCTBA apU(PMETHUSCKUX ICHCTBUHA I paIllMOHATU3AIUU
BBIYMCIICHHI.

CocTaBJsiTh OTHOILEHHS U IPONOPLUM, HAXOAUTH OTHOLICHUE
BEJIMYMH, JETTUTh BETMUYUHY B JAHHOM OTHOIIICHHH.

Haxoauth 3KcnepuMEHTANbHBIM NMYTEéM OTHOLICHHE JUIMHbI
OKpYXHOCTH K e€ guamerpy (Ipu HEOOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

Haxoaurh Macmitad 1uiaHa, KapThl U BBIYUCISATH PACCTOSHUSA,
HCIOJIb3YS MacIlTad ¢ OMOpol Ha aJITOPUTM Y4E€OHBIX AEHCTBUM.
OOBSICHATD, UTO TAKOE MPOLIEHT, YIIOTPEOISATH 000POTHI peUH CO
CJIOBOM «IIPOLIEHT». BbIpakaTh NPOLEHTHI B IpO0sIX U IpoOHU B
IIPOLIEHTaX, OTHOILIEHUE IBYX BEJINYHMH B IIPOLICHTAX.
BbIYHcasITh IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite ApoOu U MPOLEHTHI, HAXOIUTh MPUOIMKEHHS YU CET
IIPY HEOOXOITMMOCTH € UCTOIb30BAHUEM BU3YaJIbHOM OMOPHI.
Pematr 3agauM  Ha YacTH, MPOLEHTHI, NPONOPLUHU, HA
HaxO0JIeHHuEe Jpo0u (TIPOIEHTAa) OT BEIMYMHBI M BEJIMUUHBI 10 €€
Ipobu (MpOLEHTY), IpoOu (MPOLIeHTa), KOTOPBIM COCTaBISAET
onHa BenuuuHa OT  Apyroi. IlpuBoauTh, pa3dupark,
OIIEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJ1a4 Mpu HEOOXOAMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekary wuHpopMamuw U3 TaOIUIl W JUarpamm,
MHTEPIPETUPOBATH TabJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 MPECTABICHHbIX JaHHBIX.
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Harasnnas
reoMeTpus.
Cummerpus
(6 9)

Ocesas CUMMempus. HeHmpaJlea}l CUMMeENPUZL.

Ilocmpoenue cummempuyunvix gueyp.
Cummempus 6 npocmparcmae.

Pacno3HaBaTh Ha 4epTekax M M300pakeHUSIX, H300pakaTh OT
PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (Urypy (OTpesox,
JIOMaHYyl0, TPEYrOJIbHUK, IpPSAMOYIOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIO [JaHHOW OTHOCHUTENIBHO IPSIMON, TOYKH C
HaIIpaBJIAOIIEH TOMOILBIO.

Haxoauth npumepbl CUMMETPUH B OKPYKAIOLLEM MUPE.
MopneaupoBarh U3 Oymarn 1Be (GUTYpbl, CHMMETPUYHBIC
OTHOCUTEJIBHO INPSIMOM; KOHCTPYHPOBAThb TI'€OMETPUYECKUE
KOH(HUTypaIuu, UCIIOJIb3YsI CBOMCTBO CHMMETPHUH, B TOM YHUCIIE C
MIOMOILBIO IIU(PPOBBIX PECYPCOB C ONOPO HA AITOPUTM YUEOHBIX
JICHCTBHIA.

Boipaxenust
¢ OykBamu
(6 1)

[TpumeHeHne OYKB IS 3aITUCH MaTEMATUYCCKUX BBIPAKECHHUH U
NPEIUIOKEHUH.  ByKeeHHble — 8bIpAdCeHUsi U YUCTLOBble
NOOCMAaHOBKU.

ByKBEeHHBIE PaBEeHCTBA, HAX0K/ICHUE HEN3BECTHOTO KOMITOHEHTA.
DopmyJIbL.

Hcnoab3oBaTh OYKBBI Ul 0003HAYEHUS YHMCEN, MPHU 3aMUCH
MaTEeMATHYECKUX  YTBEPXKICHHM, COCTaBISITh  OYKBCHHBIC
BBIPAXKEHMS 110 YCIIOBUIO 33]1a4H.

HccnenoBaTb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JJIs UX 3aIHCH.

BouruucasaTh 4ucioBOe 3HaueHUE OYKBEHHOTO BBIPAXKEHUS TPH
3aJJaHHBIX 3HAYCHUAX OYKB C OMOPON Ha aNrOpUTM Y4EOHBIX
JICHCTBHIA.

3anuceiBaTh ¢hopmybi: nepumeTpa u IUIOIIAaN
MPSIMOYTOJIbHUKA, KBajpara; JUIMHBI OKPY)KHOCTH, TUIOIIAJIN
KpyTa; BHINOJIHSATH BHIYHCJIEHHS 110 3TUM (hopMyiaM.
CocTaBiasiTh (POpMYJibl, BBIPAKAIOIINAE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpeMs, OO0BEM pabOTHI;
BBITIOJHATH BBIYUCIICHUS TI0 3TUM (opMyaMm.

Haxoauth  HEW3BECTHBI  KOMIIOHEHT  apU(pMETHYECKOTo
JICNCTBUS.

Harasauas
reoMeTpus.
Durypbl

YeTbIpEXYTroJIbHUK, IIpUMEpPEHI YETBIPEX YT OJIbHUKOB.
[IpssMoyronbHUK, KBagpaT: CBOMCTBa  CTOpPOH,  YIJIOB,
JaroHaneH.

N300paxkaTth Ha HEIWHOBAHHOW W KJeTdyaTtoil Oymare c
HCII0JIb30BaHNUEM YEepPTEKHBIX MHCTPYMEHTOB
YETBIPEX YT OJIbHUKU c 3aJaHHBIMU CBOMCTBAMH: c
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HA IUIOCKOCTH
(14 4)

N3mepenue yriioB. Busibl TpeyrojabsHUKOB.

Ilepumerp MHoOroyronpHuka. Ilnomans

¢urypsr. DopmyIsl

nepuMeTpa W IUIoW@aAu mnpsMoyroiibHuka. [Ipubmmkénnoe

U3MepeHue miomann Gpuryp.

Ipaxmuueckas paboma «llnowaos kpyeay.

napajvieIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIAMU W JIp., PaBHOOGIPEHHBIM TPeyrojbHUK.
IIpennarars U 00CyKI1aTh CNIOCO0OBI, ATTOPUTMBI IIOCTPOCHUS.
HccnenoBarh,  UCHONB3YS  OKCIEPUMEHT,  HaOJIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBA  IPSMOYIOJIbHUKA, KBaJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOI Ha BOIPOCHBIN IUIAH.
O00CHOBBIBATH, OMPOBEPraTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPXKIECHHUSI O NPSIMOYIOJIbHHKE, KBaJpaTe, Pacno3HaBaTh
BEpHBIC U HEBEPHBIC YTBEPIKICHHUSI.

H3mepsiTh U CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YIJIbI, B TOM
quciie B MHOT'OYTOJIbHUKE, CPABHHUBATH YIJIbI; PAcmo3HABATH
OCTpBbIE, TIPSIMBIE, TYIbIE, Pa3BEPHYTHIC YTIIBL.

Pacno3naBartb, n300pa:xkaTh OCTPOYIOJIbHBIM, IPSIMOYTOJIbHBIM,
TYHOYTOJIbHBIH, pPaBHOOCIPEHHBIH, PaBHOCTOPOHHMI
TPEYroJibHUKA (MpU  HEOOXOJAMMOCTH C  HCIOJb30BaHUEM
BU3YaJIbHOU OTOPHI).

Boruucaste epuMeTp MHOTOYTI'OJIbHUKA, oAb
MHOTOYTOJIbHUKA pa30MeHreM Ha MPSMOYTOJIbHUKH, HA pPaBHbBIE
(GuUrypbl, HUCHOJIb30BaTh METPUUYECKUE €IUHMIIBI HM3MEPEHUS
JUTMHBI ¥ TJIOMAAH C OTIOPOH Ha alTOPUTM Y4eOHBIX IeWCTBUH.
Hcnonb3oBath NpudankEéHHoe U3MepeHue JIUH U IUIOIanen
Ha KIeT4aroil Oymare, NpUOMMKEHHOE W3MEPEHUE JIHHBI
OKPYXHOCTH, IJIOIIAIU KpYyTa.

ITosokuTEILHBIE
oTpHUIATEIbHbIE
qucaa

(40 v)

Lemnnie YHCIIa. Mooynw yucua,

ceomempuvdeckas

unmepnpemayus mooyaa. Hducnogvle npomexicymxu.

[lonoxurenpHble H OTpULATCIIBHBIC

qucja. CpaBHeHI/Ie

MOJIOKUTCIIBHBIX W OTPULATCIILHBIX YHCCII. ApI/I(I)MCTI/I‘-ICCKI/Ie
HeﬁCTBHﬂ C MMOJIOXKUTEJIBHBIMU U OTPUIATCIBbHBIMHA YU CIIAMHU.

Pemienne TeKCTOBBIX 3a1ad.

IIpuBoauTHL NpUMepPHI HUCIOJIB30BaHUS B PEATbHOW KU3HU
MOJIOKUTEIBHBIX U OTPULATENIbHBIX YHCET.

M3006paxkaTth 1enble YKcia, MOJI0KUTEIbHBIE U OTPULIATEIbHbBIE
qrcia TOYKaMH Ha YUCIIOBOU IPSIMOM, HCMOJIb30BATh YHCIOBYIO
MPSIMYIO JUIsl CPAaBHEHUS YHUCE.

IIpuMeHsiTh TpaBUJIA CPABHEHUS, YNOPSIAOYMBATH LEJble
YUCIIA; HAX00UMb MOOYIb YUCTA.

@opMyJIMPOBATH MPABUJIA BHIUHUCIICHUS C TIOJOKUTEIbHBIMU U
OTPHULIATENIBHBIMUA YHMCIAMH, HAXOAMTb 3HAYEHHMs YHCIIOBBIX
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BBIPAYKEHHI, COZEpKALINX JIEeUCTBUSA
C TMOJIOKUTEIbHBIMU W OTPULATEIBHBIMU YHCIAMH TIpU
HEO0OXOIUMOCTH C OMOPOH HA aNTOPUTM TIPABHIIA.

IlpuMeHATHL CBOWCTBA CJIOXKEHHUS W  YMHOXEHUA JIA
peoOpa3oBaHUs CyMM U MTPOU3BEIACHUN.

IIpencrasienue
JAHHBIX
(6 9)

HpHMOYFOHBHaH cHucTeMa KOoOopJZMHaT Ha IIJIOCKOCTH.
KOOpl[I/IHaTLI TOYKH Ha IIJIOCKOCTH, a6cuncca " opJauHara.

CronbuaTble U KPYroBbI€ JUArPaMMBI.

[Tpaktuyeckas padora «IlocTpoenue quarpaMmm.

Pemenne  TEKCTOBBIX  3azad,  COAEpXKAIUMX  JAHHBIE,
IIpeJICTaBJICHHbIE B TA0IMIIAX U HA JUarpaMmax.

OO0bsiCHAT, W WLIKOCTPUPOBATH MOHSITHE IPAMOYTOJIbHOU
CUCTEMBbl  KOOpJMHAT  HAa  IUIOCKOCTHU,  HCIOJIb30BATh
TEPMUHOJIOTHIO; CTPOMTh HAa KOOPIUHATHOM IIJIOCKOCTH TOYKH U
¢urypsl 1Mo 3aJlaHHBIM KOOPJAMHATAM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarb cTOJ0UYaThIE u KpYTOBbIE JMarpaMmbl;
HHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJIOYATHIE AUATPAMMBI.
Hcnoab3oBaTh MH(POPMALIMIO, TIPEICTABICHHYIO B Ta0IUIAX,
Ha JUarpaMmax JUisl pelieHUs TEKCTOBBIX 3ajady M 3aaad W3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
(9 9)

IIpsamoyeonvuelii napannenrenuned, Kyb, npusma, nupamuod,
Komyc,  yuaundp, wap u  cgepa.  Hzobpadxcenue
npOCMPAHCMEEHHBIX Queyp. Ilpumepoi Ppa3zeépmox
MHO202PAHHUKOS, YUIUHOPA U KOHYCA.

Ilpaxmuueckas paboma «Co3z0anue MoOernetl
NPOCMPAHCMBEHHBIX PuUeyp».

Honamue o06véma, eounuyvl usmepenus o00véma. O0vEM
NpPAMOY20TIbHO20 napaieienunedd, Kyoa, popmynvl 06véma.

Pacno3HaBaTh Ha UepTE)Kax, PUCYHKAX, ONUCHIBATH ITMPAMULY,
IpU3My, LWIMHIP, KOHYC, IIap, HM300paxkaTb HX OT PYKH,
MOJeJHPOBaTh U3 Oymaru, IUIaCTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisiomed nomoupo. [puBoAMTHL MpUMeEPBI 00BEKTOB
OKPY’KaIOIIEro MUpPa, UMEIOLINX (OPMBI Ha3BaHHBIX Tell.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINYC U JUAMETP, pa3BEPTKA.

N3yuaTh, UCHONB3YS SKCIIEPUMEHT, HAOIIOJEHUE, U3MEPEHUE,
MOJIEJTMPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMHMCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BBHIABISATH CXOACTBA M PA3IMUHA.
MEXy NUPaMHUION U IPU3MON; MEXYy HMIMHIPOM, KOHYCOM U
[IapOM.

Pacno3naBath pa3BEPTKU Mapajuienenuiena, Kyba, MpHU3MBI,
MUpaMUJIbl, KOHYCA, [IINHIPA; KOHCTPYHPOBATH JIAHHBIE Tella
U3 Ppa3BEPTOK, CO3/aBaTh MX MOJEIHM C HaIpPaBISAIOLIEH
MTOMOMUIBIO.
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Co31aBaTh MOJeJIH TPOCTPAHCTBEHHBIX (uryp (3 Oymarw,
IIPOBOJIOKH, IUIACTHIIMHA U JP.) C OIIOPOM Ha aJrOpUTM Y4eOHbIX
JICACTBHI.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEP MHOIOIPaHHUKOB,
JaMeTp I1apa.

Boruucasate mo  ¢opmyaam: 00bEM  IPSAMOYIOJIBHOTO
napajienenumnena, Kyba; HCIONb30BaTh €AMHUIBI H3MEPEHHS
00bEMa; BBIYUCAATH O0BEMBI TEJ, COCTABIEHHBIX U3 KyOOB,
napajulelIeUIe0B; peliaTh 3aJa4i C PEaIbHbIMU JaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MHPOMAIIHIO.

[MoBTOpEHME,
00001meHMeE,
CHCTEeMATH3 AU
(20 v)

[ToBTOpEeHHE OCHOBHBIX TOHSITHH U METOJOB KypCcoB 5 u 6

KJIaCCOB, 0606H_IGHI/IC H CUCTCMaTHU3alus 3HAHUH.

Bo1uucjasaTs 3Ha4eHMS BBIPAXKEHUH, COAEPKAINX HATYPAJIbHBIE,
Lenble,  TOJOKUTEJIBHBIE M OTpPULATEIbHBIE  YHUCIA,
OObIKHOBEHHBIE U JE€CATHUYHbIE  JApOoOW,  BBIIOJHATH
npeoOpa3oBaHusl 4YMCEd U BBIPAKEHUH MpPU HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

Bpi0uparts cnocod CpaBHEHMS YHUCEIL, BHIYUCIEHUN, IPUMEHATH
cBoiicTBa apudMETUYECKUX JCUCTBUU I palMOHAIM3AIUN
BBIYMCIICHUM.

Pemath npocreiimme 3a1a4uu U3 peanbHON KU3HU, MPUMEHSATH
MaTeMaTH4YeCcKHe 3HAHWsl I DPELIEHUs 3a7ad M3 APYrux
MPEIMETOB.

Pemars npocreiiimue 3axa4u pasHbIMH CIIOCO0aMHu.
OcyuiecTBASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY pe3yJIbTaTa BHIYMCIECHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (110 'OJAM OBYUYEHMUA)
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7 knace (He menee 102 u)

Ha3Banme
pa3naesa (Tembl)
Kypca (4uciao

OcHoBHoOe coepkaHue

OcHoOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
Yucaa n [TonsiTHEe palMOHATILHOTO YHUCIIA. CucreMaTH3UPOBATh M 000raIaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BbLIYMCJICHUS. Apudmerndeckue IEHCTBHS C PAIlMOHAIBHBIMUA YHCJAMHU. | M IECATUYHBIX POOSX.
PanmnonajbHbIe CpaBHeHue, yIOpsI0YMBAHUE PAIMOHAIBHBIX YHUCET. CpaBHUBATBH M YNOPSA0YUBATH APOOU, TpeoOpa30BbIBas MIPU
qyucaa CreneHb ¢ HATypaJIbHBIM ITOKa3aTEJIEM. HEOOXOAMMOCTH  JIECATHYHBIE JApoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenrie OCHOBHBIX 3a7lad Ha APOOU, MPOLIEHTHI U3 PeajbHOMU | OOBIKHOBEHHbIE B JECSTUYHBIC, B YAaCTHOCTH B OECKOHEUHYIO

MPAKTUKH.
[Ipyu3Haku  ACIMMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBUCUMOCTH. IIpsmas
MPONOPLIMOHATBHOCTH.

Ha MHOXHUTCIIN

u oOpaTHas

JIECATUYHYIO APOOb.

IIpumenssTb  pa3HoOOpa3Hble  CHOCOOBI W NPHUEMBI
BBIYMCJIEHHS 3HAYEHMIT IPOOHBIX BBIPaKeHHH, COIepKaIUX
OOBIKHOBEHHbIE U  JECATUYHbIE JpOOM: 3aMEHATh IIpH
HEOOXOIUMOCTU  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJAUTH BhIpakeHue K (opme,
HauOosnee ynoOHOM s  BBIYMCIEHUH, MPeoOpa3OBHIBATh
JIpOOHBbIE BBIPAXKEHHUS HAa YMHOXEHHE U JeJIeHHE JECATHYHBIX
Jpo0eil K JeHCTBUAM ¢ IeJIBIMU YiclIaMu (TIPU HEOOXOAUMOCTH C
HaMpaBJIsIoONIEi TOMOUIBIO).

I[IpuBoAuTH YHCI0BbIe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HaTypaJbHBIM [OKa3aTeleM, OOBACHASA 3HAUEHHs OCHOBAHMS
CTETIEHU W TOKa3aTelsl CTETEeHU, HAXOIUTh 3HAUEHUS CTETICHEH

Bia a (@ — moGoe palMoOHAIbHOE YUCII0, N — HATypaJlbHOE
YHCJIO) C ONOPO Ha CIIPABOYHYIO HH(POPMAIIHIO.

ITonuMate cMbICa 3aMHCH 0OJBIIMX YHCET € NOMOIILIO
AeCATUYHBIX Apo0deii U creneHel ynciaa 10, npuMEHATL UX B
peajIbHbIX CUTYalMAX.

IIpuMeHATH IPU3HAKYU ACTMMOCTH, Pa3I0KEHHS HA MHOXKHUTEIH
HaTypaJIbHbIX YHCEIL.

Pemars npocreiiniue 3aqa4m Ha 4acTH, IPOLEHTHI, IPOIIOPLUH,
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Ha HaXOXJIeHHe ApoOH (IIPOIEHTA) OT BEIMYMHBI U BEJIMYUHBI 110
e€ apobu (mporieHTy), 1podu (MpoIeHTa), KOTOPBIA COCTaBIISET
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OIleHHBATH PA3JIMYHBIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3naBaThb 1 00BSICHAITD, OITUPASICh HA ONPENIEIECHUs, IPSIMO
IPONOPIMOHATILHBIE U o0paTHO MPONOPLHOHATILHBIE
3aBUCUMOCTH MEXJy BEJIMYMHAMHU; MPUBOIUTH MPUMeEPbI STHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHX Y4eOHBIX
MPEIMETOB.

Pemate mpocreiliive mpakTHKO-OPHEHTHPOBAHHBIE 3aJa4H
HA  JApo0M, TMPOUEHThbl, MNPAMYI0 H  OOpaTHYIO
NPONOPUUOHAIBLHOCTH, TPONOPIHH.

Aaredpanyeckue
BbIpaKeHUsI
(27 )

byksenHnsble BoipakeHus. IlepeMennsie. JlonycTuMble 3HaYCHUS
nepeMeHHbIX. QOPMYIIBIL.

ITpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, PACKPbITHE CKOOOK
Y TIPUBEJICHUE MOJOOHBIX CJIaracMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTelIEM.
MHOrousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOTOWICHOB.  DOpMyJsIbI  COKPAIIEHHOIO  YMHOXKCHHUS.
Pa3nosxeHne MHOrO4I€HOB HA MHOKUTENH.

Osaagers Ha 0a3zoBoM YPOBHe asreOpanyeckoi
TEPMUHOJIOTHEN W CHMBOJIMKOW, NMPUMEHSITH €€ B IIpolecce
OCBOCHMSI yUeOHOT0 MaTepuania.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPDAKCHHH IMPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOIHATH BEIYUCICHHS IO (hopMyiam.
BbInoaHATHL IPeoOpa3oBaHuUs LEJIOT0 BbIPAKEHHS B MHOTOWJICH
IPUBEJICHUEM MOJO0OHBIX CIIaraeMbIX, PaCKphITHEM CKOOOK.
BbINOHATL yYMHOXEHHE OJHOYIEHa HAa MHOTOWIEH H
MHOTOUYIE€Ha Ha MHOTOYIEH, MPUMEHSITh (OpPMyJbl KBaJapara
CyMMBbl M KBaJpaTa pa3HOCTH C ONOpPOH Ha CIPaBOYHYIO
UH(pOPMALHIO.

OcymecTBAATh Pa3jI0KEHHE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTENS, IPUMEHEHHS
GopMynbl  Pa3sHOCTH KBaApaToB, (HOPMYyNT COKPAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[pumensite 1peoOpa3oBaHUE MHOTOWIEHOB IS  pEIEHUs
pa3IM4YHBIX 3aJa4 W3 MATEMAaTUKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NMPAKTHUKHU.

3HAKOMMTBCS € HCTOPHEH Pa3BUTH MaTEMaTHKU.
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YpaBHeHus
U HepaBeHCTBA
(20 u)

VYpaBHeHue, IIpaBuJIa npeodpa3oBaHus
PaBHOCHUJILHOCTb YPaBHEHUH.
JInHeitHOEe ypaBHEHUE C OJJTHOM ITIEPEMEHHOMN

yYpaBHEHMUS,

MIEPEMEHHOM, peleHre JIMHEHHBIX YpaBHeHUH. Pemenue 3amaq

C IOMOIIBIO YPaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2papuk.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CHOCOOOM TIOJCTAHOBKH U

CIIOCOOOM CIIOKEHUSL.

PemaTp 1MHENHHOE YPaBHEHHE C OJTHOM IEPEMEHHON, PUMEHSA
NpaBUJIa NIEPEXOAA OT UCXOJHOTO YPABHEHHSI K PABHOCHIIBHOMY
eMy Oosiee ipoctoro Buja. [IpoBepsiTh, SBISETCS TN KOHKPETHOE
YHCII0 KOPHEM YPaBHEHUS.

[oadupars mpuMepbl Nap YUCEN, SBILIOLIMXCS PELICHUEM
JMHEHNHOIO ypaBHEHUS C IBYMS IICPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMsI C JBYMs IEpEeMEHHbIMH (IIpY HEOOXOAMMOCTU C
UCTOJIb30BAHUEM CMBICIIOBOI OIOpPHI); MONB3YACH TpaduroMm,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHCHUS.

Haxonuth peleHue CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHHU C
JIByMs1 IEPEMEHHBIMU C OITOPO Ha aIrOPUTM YUE€OHBIX IEHCTBUH.
CocTaBJsiTh M peliaTh YPAaBHEHUE WIM CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1auyd IOJYy4YEHHBIM pe3yiabTaT C ONOpPOM Ha
BOIIPOCHBIH IJIaH.

Koopaunarsl
U rpaduku.
DOyHKIUH
(24 4)

Koopaunara Toukum Ha mnpsAMOW. YHCIOBbIE NPOMEXKYTKH.
PaccrosiHre Mexay 1ByMs TOYKaMHU KOOPAUHATHOU MPSMOU

IIpssMoyrosibHas cucTeMa KOOpJAMHAT Ha IUIOCKOCTH. [Ipumepht
rpauKoB, 331aHHBIX (opMynaMu. YTeHue rpaduKkoB peasbHbIX

3aBUCUMOCTEM.

[Tonsatue Qynkuuun. I'padux Gynkumu. CpoiicTBa (QyHKIHIMA.

Jluneitnas  ¢yukuus. Iloctpoenue rpaduka

Gyukuun. I'padpuk pynkuuu y = kx + b.

JIMHEWUHOU

HN300paxars Ha KOOPJAMHATHON psIMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpPAMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbl; 3aMKCHIBATh UX Ha aJire0paniecKkoM si3bIKeE.
OTrMeyaTh B KOOPAMHATHOH INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTH T'papUKU HECIOXKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OopMyJlaMH, B TOM 4YMCJE C MOMOIIBIO IUPPOBBIX
nmabopaTopuid.

IIpuMeHsiTh, M3y4aTh NpPeMMYLIECTBA, WHTEPHPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOH MH(pOpMaIHH.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATHE (DYHKIMH, OBJIAJEBAThH
(GYHKIMOHATIBHON TEPMHUHOJIOTHEH.

PacnosnaBarh JuHEHHYIO QyHKIHIO Y = KX + b, onuceiBare
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimenToB K u b
(pu HEOOXOAMMOCTH C OIIOPOH Ha AITOPUTM MPaABUIIA).
Crpoursb rpaduku uHeiHON QyHKIMHU, QyHKIMU Y = KX + b
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Hcnonb3oBaTh mH¢poBbIe pecypehl I HOCTPOECHUS TpaduKoB
(GYHKIMA 1 U3yYEHUS UX CBOMCTB.

IIpuBOoguTE IpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B peEajbHBIX
Ipoueccax U sIBJICHUSIX.

IloBTOpPEHME
U 00001IeHuE
69)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,

000011IeHrE 3HAHUA.

BbiOnpars, mNpPUMeHATH CHOCOOBI  CPAaBHEHUS  YHUCEll,
BBIYMCIICHHM,  TpeoOpa3oBaHUN  BBIPAKCHHUH,  PEIICHUS
YpaBHEHH MTPU HEOOXOIMMOCTH C HAPABIIAIONIEH TOMOIIBIO.
OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHSAEMbBIX JEUCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BBIYUCICHUN, MPEOOpa3OBaHMUIA,
MOCTPOCHUH.

Pemath npocreiimme 3a1a4uu U3 peanbHON KU3HU, MPUMEHSATH
MaTeMaTH4YeCcKHe 3HAHWs I DPELIEHUs 3a7ad U3 APYrux
IIPEIMETOB.

Pemiate mnpocreiilime TeKCTOBbIEe 3aJa4M, CPAaBHUBATD,
BBIOUPATH CIOCO0BI PELICHMS 3a1a4U.

8 knacc (He menee 102 )

HazBaunmue
paszaesia (TeMbl)
Kypca (4McJ10

OcHoBHOE conep:kanue

OcHOBHBIE BUBI AeSITeIbHOCTH 00y4al0IIMXCS

4acoB)
Yucaa u KBanpatHslit kopeHb U3 uncina. [lonamue 06 uppayuonanviom | @opMyJIHPOBaTh ONpeaeseHrne KBaJpaTHOIO KOPHS U3 YHCIa,
BbIYMCJICHHSI. yucne. Jlecamuunole NPUOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apu(pMETUIECKOTO KBaJPAaTHOTO KOPHS MPU HEOOXOIUMOCTH C
KBaaparubie Heticmeumenvhuie uucna. CpasHernue 0elicmeumenbHsvix 4ucesl. | BU3yalbHON OTMIOPOH.
KOPHU Apudmerndeckuii KBaapaTHBIN KOPEHB. IIpumeHsITHL OlEpalMio W3BJICYEHUS KBAJpPaTHOTO KOpPHS W3
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(154) VpaBHeHHE BUa X2 = a. 4KCIIa, HCMOJb3YS [P HEOOXOJUMOCTU KAJIbKYJISTOP.
CaolicTBa apupMeTHIeCKuX KBaJIpaTHbIX KOpHEH. |OueHUBaTh  KBAaJAPATHBIE KOPHM LEIBIMH  YHCIAMH U
[IpeoOpa3oBaHue  YHCIOBBIX  BBIPAKEHUH,  COJCPIKALIMX | IECATUYHBIMU IPOOSIMH.
KBaJIpaTHbIEC KOPHH. CpaBHUBaTL M  YNOPSIAOYMBATH  pPAlMOHAIBHBIE U
MPpaLMOHAIIbHBIE YKCIIA, 3aIIMCAHHbBIE C TIOMOIIBIO KBaJIPAaTHBIX
KOpHEH MpH HEOOXOIMMOCTH C HANPAaBIISIOLIEH MTOMOIIBIO.
HccaenoBatb ypaBHEHHE X2 = d, HaXOoAWTb TOYHBIE U
npuOmkEéHHBIC KOpHU Tipu & > 0.
HccaenoBarh cBOMCTBA KBAaJpaTHBIX KOpPHEH, IIPOBOISA
YUCJIOBBIE AKCIIEPUMEHTHl C MCIIONb30BAaHUEM KaJbKYJIsATOpa
(KOMIIBIOTEDA).
IlpuMeHaTs CcBOMCTBA apH(MeTHYECKHMX KOpHeH /4
npeodpPa3oBaAHUA BbIPAKEHUI.
BbinosiHATL mpocreiimmMe mnpeo0pa3soBaHWs  BBIPAKCHUU,
cojepXalluxX KBaJgpaTHble KOPHU. BbIpakaTb NepeMeHHbIE U3
reOMETPHUECKUX U (PU3NIecKuX (HopMys IpU HEOOXOJUMOCTH C
ONOpOil Ha MPABUIIO.
BorunciasaTs 3HaYeHHs BBIPAXKEHUMN, COAEPKAIIMX KBaJpaTHbIE
KOpPHU, UCHOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBaTh B XOJ€ pELIEHUS 3ajady dJIEMEHTapHbIE
IPEJCTAaBICHUS, CBSI3aHHBbIE C NPUOTMKEHHBIMU 3HAUYECHUSIMU
BEJIMYMH.
3HAaKOMUTBCA C HICTOPUEH Pa3BUTHS MAaTeMAaTHKH.
Yucna u Crenens ¢ nenslM nokasarenaeMm. CTaHgapTHas 3auch yucia. | PopMyJaupoBaTh onpeaeleHue CTENEHH C LEIbIM IT0Ka3aTeleM
BbIYHCJICHUS. Pa3zMepsl 00BEKTOB OKpyXkaromero Mupa (0T 3JIeMEHTapHBIX |(MIPU HEOOXOAMMOCTH 10 BU3YaIbHOM OIMOpe).
Crenennb YaCTHI] 10 KOCMMUYECKUX 00BEKTOB), JUIUTEIBHOCTh NpoleccoB | [IpeacTaBiasTh 3anuch OOIbIINX U MAJIBIX YHCET B CTAHJAPTHOM
¢ HeJIbIM B OKPY’KaroIlleM MUpE. Buje. CpaBHHBATh UWCIA M BEJIMYMHBI, 3allCAHHBIE C
noKasareJjieMm CBolicTBa CTENEHH C LIEJIBIM I10Ka3aTeeM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnonb3oBaTh 3amuMch YHCEN B CTAaHIAPTHOM BHAE IS

BBIPQKEHUSI Pa3MepoOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKPY’KArOIlEM MUDE.
®opmy/IMpOBaTh, 3allUCLIBATL B CHMBOJIHYECKOH (popme H
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HWIJTIOCTPUPOBATL IIPUMEPaAMU CBOMCTBA CTCIICHU C ILICIBIM

nokasareneM (mpu  HEOOXOAMMOCTH C  HCIOJIb30BaHUEM
BU3YyaJIbHOW ONOPHI).
I[IpumensiTh  cBOlicTBAa  CTENEHHW Uil  IpeoOpa3oBaHUs

BBIpa)KeHI/If/’I, COoACpKAMX CTCIICHU C LCJIbIM IIOKa3aTCjICM C
HCIIOJIB30BaHHUEM cnpaBquoﬁ I/IH(bOpMaHI/II/I. BoInoaHaTh
JeHCTBUA C qucilaMy, 3allMCAHHBIMU B CTAaHAAPTHOM BHUIC
(YMHO)KGHI/IG, JCJIICHHUEC, BO3BCACHUC B CTeHeHB).

Anreopanuyeckue |KBanpaTHbiil TpéxuneH. PasnoxxeHne kBaapaTHOro tpéxwieHa|PacmosnaBaTh — KBagpaTHBIA  TPEXWIEH,  yCTAHABIMBATH

BbIpaKeHMSsI. Ha MHOKHUTEIIH. BO3MOXKHOCTh €T0 Pa3IO>KEHUsI HA MHOXKHUTEIH.

KBaaparublii PackiaapiBaTh HA MHOMKHUTEIHM KBAJApPAaTHBIA TpEXWIEH C

TPéxwieH HEOTPUIATENIbHBIM AUCKPUMHUHAHTOM TIPU HEOOXOAMMOCTH C

(S OIIOPOM Ha AITOPUTM IIpaBUJIA.

Aareopanyeckne | Anrebpandeckast ApoOb. JlomycTuMblie 3HaYeHHs IEPEMEHHBIX, | 3anuchIBaTh anreopandeckue BoipaxkeHus. HaxoauThb o0nactb

BbIpaKeHHSI. BXOJISIIIMX B anredpandeckue BoipakeHus. OCHOBHOE CBOMCTBO | ONIPEIeNICHUs PAIlMOHAIIBHOTO BBIPAKECHHUSI.

Aareopanyeckass | anreOpanueckoit 1poou. CokpaieHue 1pooeit. BbINoJHATH YKCIOBBIE NMOJCTAHOBKU U BBIYHCJISATH 3HAUYCHUE

ApooOL CrnoxeHue, BbIUHUTAHUE, YMHOXEHHE U JIeJIEHUE | Ipo0OH, B TOM UHUCIIE C IOMOIIbIO KaIbKYJISATOpA.

(15 49) anreOpanyeckux ApoGeil. IIpeoOpasoBanue BblpakeHUil, | @OPMYJIHPOBATH OCHOBHOE CBOMCTBO anreOpanyeckoi 1podu u

coJiepxanux aaredpandeckue apoou. NPUMEHSATH €ro JJIs IpeoOpazoBaHus ApoOeH.

BoInoaHATh JedcTBUsl ¢ anreOpandyeckuMH JApoOsSMHU TpU
HEOOXOIUMOCTH C Hampasistomeil nomMompo. [IpumeHsITh
npeoOpa3oBaHus BBIpAXKEHUN JUIS pelleHus 3a1ad. BeIpakarth
nepemMeHnble 13 Gopmyn (PpU3MUECKHX, TIE€OMETPUUECKHUX,
OMHCHIBAIOIUX OBITOBBIE CUTYyallMM) MPU HEOOXOAWMOCTH C
HaITpaBJISAOIIEH TOMOIIBIO.

YpaBHeHust KBanpatHoe ypaBHeHue. HemosHoe kBagpaTHoe ypaBHeHHE.|Pacmo3HaBaTh KBaJpaTHbBIE YpaBHEHHS.

U HEepaBeHCTBA. ®opmyna KOpHEH KBaJpaTHOIo ypaBHEHUs. Teopema Buema. |3anucbiBaTh (OPMYJY KOpPHEH KBaJpaTHOIO YpaBHEHHS,

KBaaparubie Pemienue ypaBHeHMi, cBOAIIMXCS K KBafpaTHbIM. [IpocTeiiie | pemiath KBagpaTHbIe YPaBHEHUs] — IOJIHbIE U HEMOJIHbIE (C

YPaBHeHHS JIpOOHO-pallOHATIFHBIEC YPABHEHUSI. UCIOJIb30BaHUEM CIPABOYHON MH(POPMAITUN).

(15 4) Pemenne TEKCTOBBIX 3aJad ¢ NOMOLIBIO KBaApaTHbIX | [IpoBoauTh  mpocTeiilime  MCCJeI0BAHMS  KBAJpPATHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBaAPAaTHBIM, C IOMOLIBIO
peoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM C ONIOPOIi Ha AIITOPUTM
IpaBuJa.

Ha0srogats ¥ aHAJAM3MPOBATH CBSA3b MEKIAY KOPHAMU H
Koa(duLIMeHTaMH KBaJAPaTHOTO YPAaBHEHHUS.

Ipumenamo meopemy Buema ons peuienus
3a0a4 (¢ ucnonvzosanuem oopasya).

Pemath TeKkcTOBBIE 3aJa4yl  aNreOpanvyeckuM CrocoOoM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHUPOBKM YCIOBUS 33Jadd K
ayireOpanveckod MOJENu MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXOIUMOCTH C  HampaBIAIOIIEH TOMOIIBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHSI anreOpshl.

YpaBHeHus JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMH, €ro rpaduk,|Pacmo3HaBaTh JUHENHbIE YPaBHEHUS C JBYMsI IEPEMEHHBIMHU.
U HEpaBeHCTBA. IIPUMEpPBI PEILICHUS] YPAaBHEHUH B LIEJIBIX YHUCIIAX. Crponth rpaduku JMHEHHBIX YpaBHEHWH, B TOM 4HCIe
Cucremsl Pemienne cucreM [JByX JMHEHHBIX YPAaBHEHUH C JBYMs |MCHOJIB3Ysl HOH(POBbIe pecypcbl (IIpM HEOOXOIUMOCTH C
yYpaBHeHHH nepeMeHHbIMU. [IpuMepsl pelleHHss CHCTEM HeNMHEHHBIX | ONOpPON Ha alroOpUTM y4eOHBIX 1EeHCTBHIA).
(13 v) YpaBHEHUH C JBYMS IEPEMEHHBIMH. Pazanyare napajuielabHBIE U NEPECEKAIOIIUECS MPSIMBIE TI0 UX
I'pauueckas  unmepnpemayus — ypaenenus ¢  O08yMs|ypaBHEHUSM.
NnepemMeHHbIMU U CUCEM YPABHEHUL C O8YMS NepeMeHHbIMU. Pemath cCuCTEMBI J[BYX JIMHEHHBIX YPAaBHEHUH C JBYyMs
Pelenue TEKCTOBBIX 3a7a4 € ITOMOILBIO CUCTEM YPaBHEHUM. [IEPEMEHHBIMU TI0ICTAHOBKOU U CIIOKEHHUEM.
Pemathb npocreiime CUuCTEMBbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOIUMOCTH C HalpaBJIsoLIeH
ITOMOIIBIO.
Ilpueooums  cpagpuueckyrlo  unmepnpemauuio  peuieHus
VPABHEHUs ¢ 08YMs NePEMEHHbIMU U CUCEM YPAGHEHUL C 08V M3l
nepemeHHbIMU.
Pemiath TeKCTOBBIE 32/1a4M aNreOpanueckuM CIIOCOOOM.
YpaBuenus YucioBble HEPABEHCTBA U UX CBOMCTBA. ®opmyMpoOBaTh CBOMCTBA YUCIIOBBIX HEpPABEHCTB,

U HEPpaBCHCTBA.

HepaBeHcTBO ¢ 0/1HOM nepeMeHHOM. JInHelHbIe HEpaBEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAUHATHOMN MPSIMOM.
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HepaBencrsa OHON mnepemMeHHOW U uXx pemeHue. Cucremsl JMHEWHBIX | [[puMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OJHOW IIEPEMEHHOM U UX pELICHUE. Pemiath JMHEIHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
N300paxeHue peleHus JIMHEHHOr0 HEPABEHCTBA U UX CUCTEM | M300pakaTh PellIEeHUE HEPABEHCTBA HA YMCIIOBOM MPSAMOIA.
Ha YHCJIOBOM IPAMOM. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHUE

CHCTEMBI HEPAaBEHCTB Ha YMCIIOBOU NPSAMOM P HEOOXOIUMOCTH
C BU3yaJIbHOM OIOPOM.

DOyHKIMH. [Tonstue ¢ynkuunu. OOnacTe ompeneneHus U MHOXKECTBO | MUcmosb3oBaTh  (QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO W

OcHOBHBIE 3HaueHnil pynkuuu. CriocoOs! 3a1anus GyHKIHI. CHMBOJIHKY.

NOHATHSA I'padux ¢ynkuuu. CpoiicTBa (GyHKIWH, UX OTOOpakeHHE Ha | BhIYMCAATHL 3HAYeHHs1 QYHKIUH, 3aaHHBIX GopMynaMu (Tipu

(59 rpaguxe. HEOOXO/JMMOCTH HCIOJb30BaTh KalbKYJISITOpP); COCTABJIATH
TA0 MBI 3HAYEHHIT QYHKIUY.
CTpouTh N0 TOYKaM rpaduku QyHKIUH.
OnuceiBaTh cBOMcTBa (QYHKIMM Ha OCHOBE €€ IpauyecKoro
MpEJCTaBICHUsT TpU  HEOOXOJUMOCTH C  HaNpaBIsOLIEH
[TOMOLUIBIO.
Hcnoab3oBaTh  (QYHKUMOHAIBHYIO  TEePMHHOJOTHI0O H
CHMBOJIMKY.
HccaenoBarh npuMepbl IpadUKOB, OTPAXKAIOIIUX peabHbIE
npoueccsl U sBiaeHUs. [IpMBOoAUMTHL NpHUMepbI IPOLECCOB U
SBJICHUH C 3a/IaHHBIMHM CBOMCTBaMH.
Hcnonb3oBaTh KOMNIBIOTEPHbIE POTPAMMBI [UI IIOCTPOEHUS
rpaduKoB PYHKIMHI U U3y4eHUS UX CBOICTB

DOyHKIMH. Urenne wu mnoctpoeHue rpadukoB @yHkumid. [Ipumeps! | HaxoauTh ¢ moMombio rpaguka QyHKIMY 3HaUEHUE OJTHOM U3

Yucaosbie rpaduKoB (QPYHKIUH, OTpayKalOIINUX peabHbIE MPOLIECCHI. paccMaTpUBAEMBIX BEIMUYUH 10 3HAYEHUIO APYTOi.

byHkunn DyHKINH, OIMCHIBAIOLINE PSMYIO u oOpaTHyt0 | B HeclnoXHBIX ciyyasx BbIpa:kaTh (POPMYJIOH 3aBHCHMOCTh

9y IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |Mexay BeTUUUHAMM.

X2,

K
Xy = x,y = = epagpueckoe
peutenye ypasHenuti u CUcmem ypaeHeHuil.

I'paduk pynkuuu y
dyukuuuy = X2,y

OnuceiBaTh XapakTep W3MEHEHHUS OJHOU
3aBUCUMOCTH OT U3MEHEHUs JpYyrou

Pacno3naBarh Buasl wu3ydaeMblx (¢yHKIudA. I[loka3piBaTh
CXeMAaTHYeCKH I[I0JI0KEHHEe Ha KOOPJIMHATHOM IUIOCKOCTHU

rpaduKoB QyHKIMI BHJA: y = X2, y =%,

BCJIMYHUHBI B
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y =Ry =t
HUcnonb3oBarh GyHKIUOHAIBLHO-TPadUYECKHE
npeacTaBJIeHHs /U1l PELICHUS U UCCIIEI0BaHUS YPaBHEHUH U
CUCTEM YPABHECHMM.

Mpumenste nugpoBbie pecypcbl Ui IOCTPOCHUS TPadUKOB

G yHKIHA.

IloBTOpPEHME
1 00001IeHuE
(64)

[ToBTOpEeHHE OCHOBHBIX MOHSTHH M METOJOB KypcoB 7 u 8

KJ1accoB, 0000IIeHe 3HAHUH.

IIpumMeHATH, cHmOCOOBI CPAaBHEHUS YHCEI, BBIYMCIICHMIA,
npeoOpa3oBaHM BBIPAKEHUH, PEIICHUS YPaBHEHUH.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U
CaMOTIPOBEPKY pe3yibTaTa BBIYMCIECHUN, MpPeoOpa3OBaHU,
ITOCTPOEHHUH.

Pemiate 3agaum W3 peaJibHOM KU3HM, TPUMEHATH
MaTeMaTUYeCcKHe 3HaHUS [UI pelieHus 3agad U3 JAPYrux
MIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kjaacc (ae meHee 102 )

Ha3zanue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BUBI eSITeIbHOCTH 00y4aI0 M XCH

4acoB)
Yucaa u PanmonaneHble 4Mcla, uppayuoHanivHsvle 4ucia, Koweunvie u|Pa3BUBaTh TpeACTaBJIeHMS O UHCIAX: OT MHOXECTBa
BbIYMCJIEHHSI. beckoHeyHvle oecsamuyHvle opoou. MHnooicecmso | HaTypallbHBIX YHCEI 10 MHOXKECTBA JIEHCTBUTEIBHBIX YUCEIL.
JlelicTBUTENbHBIE |Oelcmeumenvhblx — uucen, Oelucmeumenvivie wucia Kak | O3HAKOMHTbCS c BO3MOYXHOCTBIO MIPEJICTaBICHUS
qucaa beckoHeyHvle Oecamuunble Opobu. Bzaumumo 00HO3HAUHOe|NEWCTBUTEIHHOTO YKCIa KaK OSCKOHEUHOM JeCATUYHOU aApoldwu,
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9 ) coomeemcmaue mMexcoy MHONCECMBOM OellCNEUMEeNbHbIX Yucell | IPUMEHATh  JIECATUYHBIC NPUONMKCHUS PAlUOHATIBHBIX U
U MHOIHCECMBOM MOYEK KOOPOUHAMHOLL NPAMOLL. UPPALMOHATILHBIX YHCE.
Cpasnenue  OelicmeumenvHulX — ducen,  apugmemuyeckue | 3anucvleams, cpasHueamo u YRopaoouueams
oelicmeust ¢ 0elcmeumenbHbIMU YUCTIAMU. OeticmeumenvHble YUC/A.
[TpubmmkE€HHOE 3HAUYCHUE BEIMYMHBI, TOYHOCTh MPUOIMKECHHS. | BBIMOJIHATBL, CoYeTass yCTHbIE ¥ NHUCHbMEHHBIC MPHUEMBI,
Okpyrinenne uwncen. [lpukuaka U OLEHKAa pPeE3ylbTAaToB | apupMeTHUYECKHe AelCTBHA C paAlMOHAIbHBIMH YHCIIAMY;
BBIYHCIICHUM. HAXOJAUTh 3HAUCHUSI CTENECHEW C LENbIMU TMOKa3aTesIMU U
KOpHEH; BBIYMCJISITh 3HAYCHUS] YUCIIOBBIX BBIPAXKECHUN.
IMosyuyuTsh mnpeacTaBlieHHe O 3HAYUMOCTU JEHCTBUTEIBHBIX
Yrcell B MPaKTUYECKOM IeATEeIbHOCTH YeI0BeKa.
AHAMU3MPOBATh M [eJaTh BBIBOAbI (10CJI€ COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHs ACHCTBUTEIHHOIO YHCIA
MIPU PEILICHUH 3a/1a4.
OxkpyriasiTh ICUCTBUTEIbHBIE YHCIA, BBINOJHATH MPUKHUAKY
pe3yibTaTa  BBIYMCICHUM, OHEHKY 3HAu€HUM  YHCIIOBBIX
BBIPKEHUM.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.
YpaBHenus JIuneiiHoe ypaBHeHue. Pemenue ypaBHeHMi, cBoadmuxcs K|OcBauBaTh, 3aNOMHMHATHL W NPUMEHATH TrpaduyecKue
U HepaBeHCTBA. JTUHEHHBIM. METOJbI TIPU PEIICHUH ypaBHEHUH, HEPABEHCTB U MX CUCTEM
YpaBHenus KBanpatHoe ypaBHeHue. Pemienue ypaBHeHMid, CBOASAIIMXCA |(MPU HEOOXOAUMOCTH C ONOPOM Ha alroOpuTM y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. bUKBaipaTHbIE ypaBHEHHS. JEeNCTBUI).
nepeMeHHOU Ilpumepvr  pewenus ypasuenuu mpemveti u uemeépmoti | Pacmo3HaBaTh LeNIbIe U IPOOHBIC YPaBHEHHS.
(14 9) cmeneHel pasnodiceHuem Ha MHOICUMENU. Pemath JuHeiiHble U KBaJApaTHble YPaBHEHHs, YPAaBHCHUS,
Pemenne npoO6HO-paliiOHANBHBIX yYpaBHEHUH. CBOASIIMECS K HHM, TMpOCTeHInre JIpoOHO-paloHaTbHbIe
Pemienne TeKCTOBBIX 3a/1a4 AIreOpandyecKuM METOJIOM. ypaBHEHUS.
IpenaaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
0o0Cy:k1aTh HMX M PpelmaTh TEKCTOBbIE 3aJauyd pa3HbBIMU
crocobamu.
3HAKOMHUTBCH C HCTOPHUEN Pa3BUTUSA MAaTEMATUKHU
YpaBHeHnus JluneliHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €ro rpaduk. |OcBamBaTh M NMPUMEHSITH MPUEMBI PELICHUS CHCTEMBI JIBYX

U HEPpaBCHCTBA.

Cucrema IByX JTUHEHHBIX YPaBHEHUM C IBYMSI IEPEMEHHBIMU U

JIMHEWHBIX YPABHEHUM C IBYMs ITEPEMEHHBIMU U CHCTEMBI JBYX
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CucreMbl

YpPaBHeHUil
(14 v)

eé peweHue. PemeHne cucrem ABYyX YypaBHEHUH, OJHO U3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOM CTEIICHHU.
['paduueckast WHTEpHpETAMs] CUCTEMbl YpaBHEHHMH C JIBYMs
IIEPEMEHHBIMH.

PerieHne TEKCTOBBIX 3a/1a4 aNreOpanyeckuM CriocoOOM.

YpaBHEHHUI, B KOTOPBIX OJTHO YPaBHECHUE HE SBISETCS JIMHEHHBIM
(o BU3yaJIbHOM oTOpe).

Hcnonb3oBaTh (QyHKIHOHATBHO-TpAUUYECKUE MPEACTABICHUS
JUI pelieHHs] U HCCJIeIOBAHNS YPABHEHUH U CUCTEM.
AHAJIU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX anreOpanvyeckum
CIocoOOM: MepexXoauTh OT CJIOBECHON (POPMYIHPOBKH YCIOBHS
3aJlauM K aredpanveckoil MOIeIH MyTEM COCTaBICHUS CHCTEMBI
YpaBHEHHUI; pemaThb COCTaBICHHYIO CHCTEMY YypaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMAaTUKU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 v)

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

JIuneliHble HEpAaBEHCTBA C OJHON IEPEMEHHOM U UX pELICHHUE.
CucreMbl JTUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOW M X
peleHue.

KBagpaTHble HEPABEHCTBA U UX PEILLIEHUE.

I'paguueckas  MHTepHpeTalusi HEPaBEHCTB U  CUCTEM
HEPaBEHCTB C JBYMs IIEPEMEHHBIMHU.

Yurarh, 3anucbiBaTh, MNOHUMATb, WHTEPNPETHPOBATH
HEPaBEHCTBA; UCIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHUIO.
BoinoHsTh NpeoOpa3oBaHMsl HEPABEHCTB, MCMOJIB30BATH IS
peoOpa30BaHuUs CBOWCTBA YHCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JUHEIHbIE U KBAJpaTHbIE HEPABEHCTBA.

Pemats  nuHelHblE HEPABEHCTBA, CHUCTEMBbl JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOIIMX KBaJIpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKIATH [10JYUCHHBIE PEIICHNUS.
N3006paxkaTh pelieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YHUCIOBOM MPSAMOM, 3aNMCBLIBATH PEIIEHUE C IOMOUIBIO
CHUMBOJIOB.

PemaTh KBajpaTHble HEPAaBEHCTBA, MCIONB3Ys TIpaduueckue
MIpPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPHUEHTHPOBAHHBIX.

DOyHKIUH
(16 4)

KBanpatnunas ¢yHkuus, e€ rpaduk u cpoiicta. Ilapabona,

KOOPJIWHATHI BEPIIMHBI TApa0O0IIbl, 0Ch CHMMETPHH MapadOIIbl.

CrenenHble GyHKINHU C HATYpaJbHBIMU MTOKa3aTeNsIMH 2 U 3, UX

rpaduku 1 cBOMCTBA.

Ipapuku pyukumii:y = kx,y = kx + b,,y = ax?,y = ax®,y
k

= \/},y :;_

Pacno3naBaTh BU/bl U3y4aeMbIX (QYHKIHA; HILTHOCTPHPOBATH

CXeMATHYEeCKH, O0BSICHATH DPACIOJI0)KEHUE HAa KOOPIAMHATHOU

TUIOCKOCTHU rpadukoB pyHKImid Buga: Y = kx,y = kx + b,,y =

ax?, y = axd,

Y = v/X, Y = — B 3aBUCHMOCTHU OT 3HAYeHUM K0>()(UIUEHTOB;
X

OIMCHIBATH MX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYO QYHKIHUIO 110 hopMyIie.
[IpuBoanTs, mNpUMeEpPbI KBAJPAaTHUHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HU, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTHUHON
Gyaxkiuu Yy = ax> + bx + ¢ (upy  HEOOXOAUMOCTH  C
HAIPAaBJIAIONIEH TOMOIIIBIO).

CTpouTh M N300paKaTh cCXeMaTH4YeCKH rPpapUKH KBaIPATHIHBIX
(yHKIMIA, 3a7aHHBIX hopMydaMu BHAay = ax2, y = ax’> + q, Y
=a(x +p)), y=ax’ + bx + ¢ (upu HEOOXOAUMOCTH C
BU3YaJIbHOU OMOPOH).

AHAJIM3UPOBATh U MPUMEHSATDH CBOWCTBA U3Y4YEeHHBIX (DYHKIINI
JUIsT UX TOCTPOCHUS, B TOM YHCIE C MOMOIIBIO IH(PPOBBIX
pecypcoB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

[ToHsATHE YMCIOBOM MOCIIEA0BATEILHOCTH.

3amaHne TOCIIEAOBATENIFHOCTH PEKYPPEHTHOH (Gopmynol u
bopmynoit N-ro uieHa.

Apudmernueckas u reoMmerpuueckas nporpeccun. opmynsl n-
ro 4jeHa apuMeTHUecKo M TreoMeTpuyecKod Mporpeccui,
CYMMBI IIEPBBIX N UJICHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuil moYKamu Ha KOOPOUHAMHOU NIOCKOCMU.
Jluneuinwiii u IKCHOHEHYUATbHBIL POCHI.

Cnooicnvie npoyernmol.

OcBauBaTh M MPUMEHATH UHICKCHBIE 0003HAUCHUS, CTPOHUThH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEILHOCTH.

AHaau3upoBaTh GopMyily N-TO YWieHa 0CIE10BATEIIbHOCTH UIIH

PEKYPPEHTHYIO bopmyy " BBIYHCIATH YJIEHBI
IIOCJIEI0BATEIBHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranasiauBatb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU

IIOCJIEIOBATEIIbHOCTH, €CIIM BBIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3naBarh  apudMETHUYECKYI0O M  TEOMETPUUYECKYIO
MPOTPECCUU NPH pa3HBIX CrIoco0ax 3aJaHMs.

Pemath 3a7auu ¢ HCIONb30BaHMEM (GOpMyT N-TO wieHa
apu(METUYECKOH U TE€OMETPHUUYECKOW MPOrpeccHil, CyMMBI
MEPBBIX N YWIEHOB C ONOPOil Ha CIIPaBOYHYIO0 HHPOPMALIHIO.
H3o6pasxcamp  unenvl nocnedosamenbHOCMuU  MOYKAMU — HA
KOOPOUHAMHOU NJIOCKOCMU.

PaccmaTpuBaTh NpuMepbl NPOLECCOB M SIBJEHUH U3 peanbHON
KHU3HU, WUIIOCTPUPYIOUINE U3MEHEHHE B apUPMeTHUecKOi
pOTrpeccuy, B TEOMETPUYECKOM MPOTPECCHU; U300paxcams
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coomeemcmayiowue 3a6UCUMOCMU 2paduyecku.

Pemiate mpocreiimme 3aja4u, CBS3aHHbIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTAMU, B TOM YHCIE 3aJaud W3 pPEaTbHOU
KM3HM € WCIONB30BaHMEM  LUQPPOBBIX  TEXHOJIOTHH
(97EKTPOHHBIX TaONUI, TPahUIECKOTO KAIBKYIATOpA U T.IL.).
Pewamp 3a0auu na ciodchvlie npoyeHmyl, 8 Mom Yucie 3a0avu
U3 peanvHou NPaKmMuKy (C UCNONIL308AHUEM KANbKYIAMOPA).
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS MATEMaTHKH.

[MoBTOpEHME,
00001meHMeE,

CuCTeMaTu3anus

3Haﬂnﬁ1

(18 )

UYucna u BbIYMCIeHHs (3aIUCh, CpaBHEHHUE, JEHCTBUS C
JIEMCTBUTEIIbHBIMU YUCJIAMH, YMCIOBas MpsAMasi; IMPOLICHTHI,
OTHOLIECHHUSI, IPOIOPLIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLIEHKA;
pelleHne TeKCTOBBIX 33/1a4 apu(METHIECKUM CIIOCOO0M).

Auredpanyeckue BbIpaKeHUsI (mpeoOpazoBaHue
anreOpandecKrX BBIPAKEHHUH, JOMYCTUMBIC 3HAYSHHUS).
@OyHknuu (IOCTPOEHHE, CBOMCTBAa H3YYEHHBIX (DYHKIMH;
rpaduyueckoe penieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTh TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
Omepaly HaJl MHOXKECTBAMH; MCIIO0JIb30BaTh Tpaduueckoe
MPECTABICHUE MHOKECTB ISl ONIUCAHUS PEAIbHBIX ITPOLECCOB U
SBIICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.
AKTyaJIM3MpoOBaTh TEPMHUHOJIOTHI0O U OCHOBHbIE JeHCTBUS,
CBSI3aHHbIE C YHCJIAMH. HATYpPaJlbHOE YHUCIO, NPOCTOEC U
COCTAaBHOE YMCIIA, JECJIUMOCTh HATypPaJbHBIX YHCEN, MPU3HAKU
JIEIUMOCTH, 1LIEJI0€ YHUCIIO0, MOAYJdh 4YHCIa, OOBIKHOBEHHAs U
JECATUYHAS APOOH, CTAaHIAPTHBIA BUJ YUCIIA, apuPMETHUSCKUN
KBaJIpaTHbI KOPEHb.

BbInoJHATH 1eldCTBYUS, CPABHUBATH U YIIOPAA0YMBATH YUCIIA,
MPEJACTAaBISITh YUCIAa HAa KOOPAMHATHOM IIPSMOW, OKPYIJIATH
YlUCa; BBINOJHATH TPUKHAKY M OLEHKY pe3yibTara
BBIUMCIICHHUH.

PemaTh TekcToBbIe 32124 apu(PMETUUECKAM CITOCOOOM.
Pemars npakTuyeckue 3axa4u, CoAepKallue MpoOLEeHTI, JOJIH,

YacTH, BBIpAXKAIOLIUME 3aBUCUMOCTU: CKOPOCTb — BpeMsS —
paccTosHue, IIeHa — KOJIMYECTBO — CTOMMOCTb, O00BEM
paboTel — BpeMsi — MPOU3BOAUTEIBHOCTh TPYAA.

Pa3ouparh peanbHble KU3HEHHbIE CUTyallud, GOpMYJIMPOBATH
UX Ha S3bIKE MAaTEMATUKH, HAXOAUTH pEILICHUE, NPUMEHSSA
MaTEeMaTHYECKUH almapar, MHTepnpeTHpPoBaTh PE3yJIbTaT

OnepupoBaTh NMOHATHUSMH: CTEIEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHYeCKH KBaJ[paTHBII KOPEHb, MHOTOYJIEH,

73




anredpandeckas qpo0b, TOXKIECTBO.

BbINOJIHATH OCHOBHBIE EHCTBHS: BBIIOJHATH PACUYETHI 110
dbopMynaM, TpeoOpazoOBLIBATh IIEINbIC, IPOOHO-PAIMOHATBHEBIE
BBID@KEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pas3ioKeHHEe MHOTOYJICHAa HAa MHOXHTEIM, B TOM 4YHCIE C
UCMOJb30BaHUEM (OpMyN pa3HOCTH KBaJgpaTOB M KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOH Ha CHPABOYHYIO MH(POPMAITHUIO);
HaXOJUTh [JONYCTUMBIC 3HAUEHUS IEPEMEHHbIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBJICHHUSL.

OnepupoBath mousiTusaMu: QyHKIM, rpaduK QYHKIUN, HYIH
(GyHKINH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHMs, yObIBaHMs, HaNOOJIbIlIEe U HAUMEHBIIIEE 3HAUCHHS
(GyHKIIH.

AHAJTU3NPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (D YHKIIMH,
CTPOUTH UX TPapUKU.

OmnepupoBaTh MNOHATHSIMH: IIpsIMas IPONOPLHMOHAIBHOCTS,
oOpaTtHass  MPOMOPIMOHAIBHOCTh,  JIMHEWHas  (QYHKIUS,
KBaJpaTU4Has QyHKIUs, napabdoia, runepooa.

Hcnoab3oBaTh rpadpuku s OTIpeIeIEHUs CBOMCTB, IPOIIECCOB
U 3aBUCUMOCTEW, I pEUIeHUs 3aJad U3 JPYyrux YydeOHBIX
IPEIMETOB U pealbHON KHU3HU; MOAETHPOBATH C IMOMOIIBIO
rpaMKOB peajbHbIe MPOLECCH U SBICHHUS.

Bripaxartb popMysiaMu 3aBUCUMOCTU MEXKAY BEIIMUMHAMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)

7 kiaacc (He MeHee 68 )

HazBaunmue
paszaesia (TeMbl)

OcHoBHOE coaepxaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS
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Kypca (4uci10

4acoB)
IIpocreiimme [Tpocreiine reoMeTpuuecKue 0ObEKTHI: TOUKU, IPSIMbIE, JIyud | POPMYJIMPOBATH OCHOBHBIE MIOHATHUS U OIIPEIEIECHMUSL.
reoMeTpuyeckue |4 yribl, MHOTOYTOJIbHUK, JIOMaHas. Pacno3naBaTh  M3y4YeHHblE  T€OMETpUUYECKHE  (UTYpHI,
durypsi CMeXHBIE U BEPTUKAJIBHBIE YIIBI. onmpeieJiATh UX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U HX CBOIiCcTBA. Pabota ¢ npocTedmMu yepTeKamu. 4epTEX MO YCIOBUIO 3a/laud (C HCIOJIb30BAHUEM CMBICIOBOU
N3mepenue W3mepeHue IWMHEHHBIX W YIJIOBBIX BEIUYMH, BBIYMCICHHE |ONOPHI: HABOMAALIME BOMPOCHl W/WIM alNropuTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JICHCTBHI).
BeJIUYNH [lepumerp u  mwiomanes  ¢uryp, coctaBieHHBIX  u3|I[IpoBoAMTH IMpOCTEHIIIE MTOCTPOSHUS C OMOIIBIO IIUPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
M3MepsATH JINHEHHBIE U YTIIOBBIE BETUYUHBI FEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
OnpenenssiTh «Ha TIJIa3» pa3Mepbl peallbHbIX OOBEKTOB,
NMPOBOAUTH IPYOYIO OLIEHKY UX Pa3MepOB.
Pemiath 3a7auu Ha BBIYMCICHHUE JJIMH OTPE3KOB M BEJIUYMH
YTJIOB.
Pemiath 3a/1a4i Ha B3aMMHOE PACIIONIOKEHHE T€OMETPUUECKUX
dburyp.
IMpoBoauTh Ki1accu(UKalMIO YIIIOB, BHIYUCIATDH JIUHEWHBIE U
YIJIOBBIE BEIUYUHBI, MPOBOAUTH HECJIO0:KHbIE HEOOXOAUMBIE
JI0Ka3aTeNlbHbIE PACCYKICHUS.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMeETPHU.
TpeyroinbHuku [TonsiTue O paBHBIX TpeyroJbHHUKaXx M  IepBUYHBIE | Pacmo3HaBaTh mapbl PaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 9) OpEeICTaBICHNUs O PAaBHBIX (KOHIPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHMEM NPU3HAKOB) MpPU HEOOXOAMMOCTHU C

IIPU3HAKA PABEHCTBA TPEYTOJbHHUKOB.

IIpu3Haku  paBeHCTBA  MPSAMOYIOJIBHBIX  TPEYTOJIBHUKOB.
CBOICTBO MeIMaHBI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA.
PaBHOOeApeHHBIE 1 pABHOCTOPOHHUE TpeyroibHUKHU. [Ipu3naku
U CBOMCTBA PAaBHOOEPEHHOIO TPEYrOJIbHUKA.

[IpotuB OGonblLIeH CTOPOHBI TPEYTrOJbHUKA JEXKHUT OONBLIMHA

YT OJL

BHU3yaJIbHOW OIIOPOM.

BoiBoauTh  cineacTBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyanpoBaTh OIIPEEICHHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIEHOTO, PSMOYTOIBHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEAUaHbI TPEYIrOJIbHUKA, CEPCANMHHOTO NEPNCHAUKYIIApa
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IIpocreliline HEpaBeHCTBA B T'€OMETPHUHU.
mpeyeonvHuxka. Hepagencmeo nomanoul.

[IpssAMOYTOJIBHBIN TPEYTOJILHUK € yrioMm B 30°.
[lepBble NOHATHS O 10KA3aTEILCTBAX B FTEOMETPHH.

Hepasencmeo

OTpe3Ka; IEepUMETpa TPEYrojbHUKA INPU HEOOXOJUMOCTU C
OIIOPOi1 Ha aJITOPUTM MpaBUJIA.

@dopmyaupoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouTh 4epTeKHU, peliaTh 3aa4M C IIOMOLIbIO HAXOKICHHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs MIpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajadax (C MCIIOJb30BAaHUEM CMBICIOBOH
OTOpBI: HABOJIIME BOMPOCH H/MIM QITOPHUTMAa y4eOHBIX
JIEHCTBHI).

Hcnoab3oBaTh TUQPPOBBIE PECYPCHl JAJsl  MCCJAET0OBAHUS
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHs T€OMETPHUHU.

IMapaieabHble [TapamienpHple npsiMble, uX cBolcTBa. Hakpect nexamue, | @opMyJupoBaTh  MOHATHE  MAPAUICIBbHBIX  NPSAMBIX,
npsiMble, CcyMMa COOTBETCTBEHHbBIE U OJIHOCTOPOHHUE YIJIbl (0Opa3oBaHHbIE IPU | HAXOAUTH IPAKTUUECKHUE TPUMEPHI.
yIJ10B nepeceyeH! MapaviebHbIX NPSAMBIX CEKYyILEH). M3y4yaTh CBOICTBa YIioB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHUKA [Tpu3sHak  napauIeTbHOCTH  NPSAMBIX  YE€pe3  PaBEHCTBO |MapajUIeIbHBIX MPSAMBIX CEKYILIEH
(14 9) PacCTOSIHUM OT TOYEK OJHOM IIPSAMOM 10 BTOPOU IIPSIMOIA. IIpoBoauTs pokasareabcrBa. PopmyaMpoBaTh TeopeMy
CymMa yriioB TpeyroJibHUKa 1 MHOTOYTOJIbHUKA. NapajuIeIbHOCTU  JIBYX MpPSIMBIX C  TOMOIIBIO  YIJIOB,
BHeninue yriel TpeyrojapHUKa 00pa30BaHHBIX MpPH TEPECEYEHUU OTUX TNPSAMBIX TpETber
IPSAMOM.
BbiunciasTs CyMMY YIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxoautp uucioBble U OYKBEHHbIE 3HAUYEHHS YIJOB B
rEOMETPUUYECKUX 3a/ladaxX C MCIIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCSI ¢ HICTOPHEN Pa3BUTHUS T€OMETPUMU.
OxkpyKHOCTH OKpy»XHOCTb, XOpZbl U TMAMETPHI, UX cBoKcTBa. KacarenbHas k | @opMyJIMpoOBaThL ~ ONpedeJieHUsi:  OKPYKHOCTH, XOpAbI,
U KpYT. OKpyXHOCTH. OKpYXHOCTb, BIHCaHHAas B yroil. [lonamue o|nauaMeTpa W KacaTeIbHOM K OKpyxHOcTH. M3yuaTrh uX
I'eomerpuueckue |I'MT, npumenenue 6 3adauax. buccekmpuca u cepeouHHblli | CBONCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
MOCTPOCHUA NepneHOUKYIAp KaK 2eomMempuiecKue mecma mouex. HccnenoBathb, B TOM YKCIIE HCHOJIB3YSl HH(POBbIE PECYPCHI:
(14 4) OKpy’KHOCTb, ONHCAaHHAsl OKOJO TPEyrojibHUWKA. BrimcaHHas B|OKpY)KHOCTb, BIHCAaHHYIO B Yroj; LEHTP OKPYXHOCTH,
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TPEYTOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoenue.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
Hcnonvzoeamo memoo I'MT ons ookasamenscmea meopem o
nepeceueHuy OUCCeKMpUC Y2108 mpey2oibHUKA U CepeoOuHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPey2oibHUKA C NOMOUbIO
I'MT.

OBiaaneBaTb MNOHSATHSMH  BIHCAHHOM WM ONMCAaHHOU
OKPY)KHOCTEH  TpEyrojibHUKa, HaXOAMTh IIEHTPbl 3THUX
OKPYKHOCTEH C OIOpOi Ha alNropuT™M MpaBuIa.

PemiaTh OCHOBHBIE 3aa4uM HA NMOCTPOEHHE: YIJIA, PABHOI'O
JAHHOMY; CEpPEAMHHOTO MEepHeHANKYIsIpa TaHHOTO OTPE3Ka;
IpsAMOM,  NPOXOJAIIEH  4Yepe3  JaHHYH  TOYKYy H
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OHCCEKTPUCHI JAHHOTO
yria; TPEyroJbHUKOB 110 pPa3JU4YHBIM dJEMEHTaM IpHu
HEO0OXOIMMOCTHU C HAMPABJISAIOUICH MOMOIIBIO.

3HAKOMUTBCSI ¢ HICTOPHE Pa3BUTHUS TEOMETPHUHU.

IToBTOpEHHUE,
00001IeHNE
3HAHUM
(44)

[ToBTOpeHne u 00001IEHHE OCHOBHBIX TMOHSATUN U METO/IOB
Kypca 7 kJacca.

Pematn 3aJa4Yd Ha IIOBTOPCHHUC, HWIUIIOCTPUPYIOINHUEC CBA3U
MCXKAY pa3iInYHbIMU YaCTsIMHU Kypca.

8 kiacc (He meHee 68 4)

Ha3Baumue
pasaesia (TeMbl)
Kypca (4HcJ10
4acoB)

OcHoBHOe coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

YeTbIpéXyroJbHUK
"

Hapannenor paMM, €TI0 NPU3HAKU U cBoiicTBa. YacTHEIE ciyuau
ux

napajuieJIorpaMMoB  (MIPSMOYTOJIBHUK, poMO, KBajapar),

H300paxkaTh 1 HAXOAUTh HA YEPTEKAaX YETHIPEXYrOJIbHUKU
Pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 4)

NpU3HAKK U cBoiicTBa. Tpamnenus. PaBHoOoKas U MpsiMOyTrobHAs
TpAaIeLHnH.
Yoeoenue meouanvi. Llenmpanvuas cummempus

®opMy./IHPOBATH onpeeIeHUs: napajuiesiorpamma,
OpsMOYTOJIbHUKA, pomOa, KBajapara, Tpareluud, paBHOOOKOM
Tpamnenuu, IpSIMOYIoJIbHOM Tparenuu.

Hcnoab3oBaTh NpU  pelieHUMH MNPOCTeHMX  3aaa4
MIPU3HAKKU U CBOMCTBA: Mapajuiesorpamma, npsMOyrojJbHUKA,
pomOa, KBajgpara, Tpameuud, pPaBHOOOKOW Tpameuuu,
IIPSIMOYTOJIBHOW TpaIeLuu.

I[IpuMeHATH, MeTOA YIBOCHHS MEIHMAHBI TPEYTrOJbHHKA C
ONOPO HAa AIITOPUTM ITPABHIIA.

Hcnoan3oBath 1MPPOBBIE peCypchl A UCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMHUTBHCA C UCTOPUEH pa3BUTHS reOMeTPHH.

Teopema PaJieca
U Teopema o
NPONOPUHOHAIBH
bIX OTpe3Kax,
Nno100HbIe
TPEYIroJbHUKH
(154)

Teopema Daneca u meopema 0 NPONOPYUOHAILHLIX OMPEIKAX.
Cpennsist TuHUS TpeyroibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.
Ilponopyuonanvnuvie  ompesku,  nocCmpoeHue  Y4emeépmozo
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2onbHuKe.
IlooobHble  mpeyeonbHUKU. Tpu  npusnaxa
mpeyeonvhukos. IIpakTnyeckoe MpruMeHEHHE.

nooobus

IIpoBOANTH MOCTPOEHUA C IIOMOLIBIO HUPKYJIS U JINHEUKH C
ucrnoiap3oBaHue  teopembl  Pajmeca U TEOpPEMBI O
IPONOPLUMOHAIBHBIX  OTPE3KaX, CTPOMTH  YETBEPTHIA
IPONOPLMOHAIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HarJIsJHOCTb.

HaxoanThb n10100HbIE TPEYTOJIBHUKH HA TOTOBBIX YepTeXkax
yYKa3aHHEM COOTBETCTBYIOLUIMX NPU3HAKOB MON00US TIpU
HEOOXOIMMOCTH C BU3YaJIbHON OIOPOH.

Pemath 3agauu Ha 1MOJO0OHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOCHMSI YEPTEXKEN U HAXOXKIACHUS
MOJOOHBIX  TPEYroJbHUKOB  IpPU  HEOOXOAUMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh J0Ka3aTe/IbCTBA C UCIIOIB30BAHNEM IIPU3HAKOB
oJJ00MST HECIOXKHBIX T'€OMETPUUYECKHX 3a/ad C OMopoil Ha
QJITOPUTM yUEOHBIX JEHCTBHI.

IlpumeHsiTh  TOJYYEHHBIE  3HaHMS [P PELICHUU
reOMETPUUECKUX U MPAKTUYECKUX 33/1a4 IpU HEOOXOJUMOCTH
C HaIpaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS € HCTOPHE Pa3BUTHS T€OMETPHUHU.
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Iiiomane.
Haxo:xnenue
IIomaaen
TPEyroJibHMKOB

U MHOTOYTOJIbHBIX
¢uryp. Ilnomagn
no00HBIX (puryp
(14 4)

[Tonsitre 06 001IEH TEOpPUH TUTOMIAIH.

®opMynbl IS IUIOMIAJA  TPEYroJIbHUKA, TMapajuiesiorpaMMa.
OmHoweHue niowaoel mpeyeoibHUK08 ¢ 0OWUM OCHOBAHUEM
unu obwell 8blCOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢pueyp uepes pazduenue Ha
yacmu u 0ocmpoetue.

[Tnomanu ¢puryp Ha kieT4aTon Oymare.

[Tnomanu momo6HbIx Guryp. Beraucinenue miomanei. 3agaqn ¢
MPAKTUYECKUM COJICpX)aHueM. Peuwenue 3aday ¢ nomowwio
Memooa 6CnoMo2amesibHolU Niouaou.

OBjageBaTh NMEPBHYHBIMH MpPeACTABJIEHUSIMH 00 0O1mIei

Teopuu Iom@aau (Mepsl), GoOpMyJaHPOBATH CBOMCTBA
TUIOMIA/IH, BBISICHSITH UX HATJISIIHBIN CMBICIL.

[Mpumensts  ¢GopMyasl  IJIOHNAMU  HapalieiorpaMMma,
TPEYTOJbHHUKA, Tpalely ¢ OMOpPOd Ha CIPaBOYHYIO
uHdopmaIuto.

IIpumeHsATH bopMyIIBI TUTOIIAIN BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUAroHaU M YroJl MEXIy HHUMHU C
OIOPOH Ha CIPABOYHYIO HHHOPMAITHIO.

Haxoauth 1iomaau ¢uryp, n300pakEHHbIX Ha KJIETYaTON
Oymare, HCI0JIL30BaTh Pa30MEHUE HA YaCTH U JOCTPOCHHUE.
Pa3oumparp npuMepbl UCIOIb30BAHUS BCIIOMOIaTeIbHOMN
rmiaom@aan i peCHus rcOMETpUICCKUX 3a/1ay.

HaxomuTh 1uomaau noA00HBIX (uUryp ¢ Omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoryucasiTe IUI0IIA1 pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aaun Ha IUIOMIA/b C MPAKTHYECKUM COZICPIKAHUEM
TI0CJIE COBMECTHOT'O aHaJIM3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TNPUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOLICHHS B  HPSIMOYTOJIBHOM
TpeyroiabHuke. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
CooTHOLIEHHsT ~ MEXAY CTOPOHAMH B  NPSIMOYTOJbHBIX
TpeyroipHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatk TeopeMy I[ludaropa, memoabzoBaTh e B
MPaKTUYECKUX BHIYMCICHUSIX.

Bnagets NOHATUSIMU TPUTOHOMETPUUYECKUX (PYHKIIUN OCTPOTrO
yria, MpoBepPsTh NX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHWE  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOMl Ha CIPABOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMH B

MPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° c HanpaBIIAIONIEH TOMOUIBIO.

Hcnoan3zoBarh  GOpPMYyNBI  TPUBEACHUS U
TPUTOHOMETPUYECKOE TOXKIECTBO JUIsI HAX 0K JICHHS
COOTHOIICHUH MEXAYy TPUTOHOMETPHYCCKUMH —(QYHKIUSIMHU
pa3MYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO

OCHOBHO€
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uH(pOPMALIHIO.

IIpuMeHSATh NOIY4YECHHBIC 3HAHUS U YMEHHs IPU PEIICHUU
MPAaKTUYECKUX 3a7ad (MpH HEOOXOIMMOCTH C OIOpOH Ha
QJITOPUTM IPaBUIIA).

3HAKOMHTBCH C HCTOPUEH Pa3BUTHS FEOMETPHH.

Yriasl B BrircanHble M LEHTpaJIbHBIC YIVIBI, YTOJ MEXAY KacaTelbHON U |MOpMYJIHPOBATh OCHOBHBIC OIIPEACICHUS, CBSA3aHHBIE C

OKPY’KHOCTH. XOpI0H. yriamu B Kpyre (BIIMCaHHBIN yroJ, LIEHTPAJIbHBIN yroin).

Bnucannsbie VYTiel MeXAY XOpIaMU U CEKYLIMMH. HaxoauTh BINUCaHHbBIE YIJIbI, ONUPAIOIIMECS HA OAHY IYTY,

U ONHCAHHBIE Bnucannble U onucaHHbIE YETHIPEXYTOJBHUKH, UX MPU3HAKU U | BBIYMCIASATH YIJIbl C TOMOIIbIO TEOPEMBI O BIMCAHHBIX yriax,

YeThIPEXyroJbHUK |CBoMcTBAa. IIpuMeHeHHMe HTHX CBOMCTB MpU  PELICHUM |TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

. FEOMETPUUECKUX 3aj1au. LHEHTPaJIbHOM YIJ€ IpU HEOOXOAMMOCTH C BHU3YaJIbHOUN

KacarenbHbie B3auMHoe pacnonoxeHue JByX OKpyxkHocTed. Kacanue |onopoii.

K OKPY’KHOCTH. OKPYXHOCTEH. HccaenoBarhb, B TOM YUCIIE C TOMOIIBIO IIM(PPOBBIX PECYPCOB,

Kacanne BIIMCAHHBIEC U ONMCAHHBIC YETHIPEXYTOJIIBHUKH, BHIBOAUTH UX

OKpYKHOCTeM CBOIMCTBA U MPU3HAKHU IIOCJIE COBMECTHOTO aHAIM3a.

(13 v) Hcnoab30BaTh 3TH CBOMCTBA M IPU3HAKU IIPU PELICHUU
3ajad.

IToBTOpEHHUE, [ToBTOpEHNE OCHOBHBIX MHMOHATMM M METONOB KypcoB 7 M §|PemaTh 3agayum Ha MOBTOPEHUE, WUIIOCTPUPYIOIIME CBS3U

00o0menune KJIacCOB, 0000111eHNE 3HAaHUM. MEX/1y pa3InYHbBIMU YacTAMHU Kypca.

3HAHUM

(44)

9 kaacc (He MeHee 68 )

HazBanmue
pasaesia (TeMbl)
Kypca (4HMcJ10
4acoB)

OcHoBHOe coaep:xaHue

OcHOBHBIE BH/bI 1eATEJIbHOCTH 00y4AO M XCS
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Tpuronomerpusi. |Omnpenenenue TpUroHoMeTpuueckux (GpyHkuii yriaos ot 0° mo|dopMyJupoBaTh  onpeaejeHUsi  TPUTOHOMETPHUECKUX
Teopembl 180°. Kocunyc u cuHyc mpsaMoro u Tymoro yria. Teopema|(dyHKIUI TYyHbIX M NPSMBIX YIJIOB C BU3YaJIbHON OIOpPOM.
KOCHHYCOB M KocuHycoB. (O000mEénHas) Teopema cHHYCOB (C¢ pammycoMm | DopMyIupoBaTh TEOpPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OMMCAHHOM OKpYyXHOCTH). HaxoxeHue JUIMH CTOPOH U BEJIMYUH | paJILyCOM OMMCAHHON OKPY>KHOCTH).
Pemenue YIJIOB TPEYrOJIbHUKOB. Pemiath TPEYroJbHUKH C ONOPOM HAa AITOPUTM Y4eOHBIX
TPeyrojbHUKOB ®opmyna MmIomag TPEYrojbHUKa Yepe3 JABE CTOPOHBI U YIoJ | IeHCTBUM.
(16 v) Mexay HUMu. @opMyiia IUIoM@aau 4eThIpEXYrOJIbHUKA Yepes ero | Pemare nmpakTudyeckwe — 3a/1avd,  CBOAsSIIUEC K
JUAroHaJIN U yroJl MEeKIy HUMHU. HAXO0K/I€HUIO PAa3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTUueckoe MPUMEHEHUE JOKA3aHHBIX TEOPEM.
IIpeodpasoBanmne |/lonamue o npeobpazosaruu NOOOOUS. OcBauBaThb MOHsATHE npeobpazoBaHus o100usI.
noaoous. CoomeemcmeenHnbie demenmvl NOOOOHBIX ueyp. HcceaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB GUTYp TPU
MeTpuueckue Teopema o npoussedenuu ompe3kos Xxopo, meopema o |npeodpazoBaHuu noaoOus. HaxoamTs mpuMepsl mogo0us B
COOTHOIIIEHUS B npou3ee0eHuu Ompe3Ko8 CeKyWux, meopema O Keaopame |OKpYyX arolel NeiCTBUTENIbHOCTH.
OKPY:KHOCTH KkacamenvHot. [Ipumenenue @ pewieHuy ceomempuyeckux 3aoad. | Bvieooums mempuueckue coomuoweHus mexncoy ompesKamu
(10 u) X0pO, CeKyWux u KacameabHblX ¢ UCNOIb308AHUEM BNUCAHHBIX
V2108 U NOOOOHBIX MPEY20JIbHUKOB.
Pewams ceomempuueckue 3adauu u 3a0auyu U3 peaibHOl
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY20TbHUKOS.
BekTopsl OmnpeneneHue BEKTOPOB, CJIOKEHHE M Pa3HOCTh BEKTOPOB, | Acmoab30BaTh BEKTOPbl KaK HaAIpPaBJIEHHBIE OTPE3KH,
(12 9) YMHOKE€HHME BEKTOPA Ha YUCIIO. HCCJIe0BATH reOMETPUYECKUI (nepemeneHue) u

Pu3NYEeCKUl ¥ TEOMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxenue BEKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkaysipHOE TPOM3BENEHHE BEKTOPOB, €ro IMPUMEHEHHE IS
HAaXOKJICHUS JUIVH U YIJIOB.

Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

[IpuMeHeHrne BEKTOPOB JUIsl PEIICHHWS 3a7ad KWHEMATHKU H
MEXaHUKH.

¢dbuzudeckuii (Cuiia) CMBICTBI
BOIIPOCHBIN IJIaH.

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKECHUS BEKTOpa Ha 4UCIIO, HCCJIe10BATD
reOMETPUUYECKUN U PU3NYECKUIN CMBICIIBI 3TUX OTIEepalIHii.
Pematp reomerpuyeckue 3aJadyd € MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnoab3oBaTh  CKAISIPHOE  NPOU3BEIACHUE  BEKTOPOB,
BbIBOJIMTH €I'0 OCHOBHBIE CBOMCTBA.

BbIyucasTs CyMMy, pa3sHOCTb U CKaJsIPHOE IPOU3BEIAECHUE

BEKTOpPOB C OIOpPOM Ha
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BEKTOPOB B KOOpAMHATAX.
IIpuMeHATh CKAIApHOE IPOU3BEICHHUE I HAXOXKIACHUSA
JUIVH U YIJIOB.

JdexapToBbl JlexapToBbI KOOPAMHATHI TOYEK HA IJIOCKOCTH. OcBanBaTh NMOHSITHE NPSIMOYTOJIBHON CUCTEMbI KOOPJMHAT,
KOOPAMHATHI Ha | Vpasuenue npsmou. YrioBo kod()PHUIMEHT, TaHTEHC YIJia|JeKapTOBBIX KOOPAUHAT TOUYKH.
IJIOCKOCTH HAaKJIOHA, [apaJUICIIbHbIC U NEPIIEHAUKYIISPHBIE IPSAMBIE. HccaenoBath ypaBHEHHUE IPSIMOM U OKPY>KHOCTH C OIIOPOM HA
9 ) VYpaBHeHHEe OKpYKHOCTM. HaxoxJIeHue KOOpAMHAT TOYEK |BOIPOCHBIM IIJIaH.
MEPECEUECHUS] OKPYKHOCTH U MPSIMOM. HaxoauTtb LeHTp U pagnyc OKpYKHOCTH 1O €€ YpaBHEHUIO.
MeTto1 KOOpAMHAT MPH PELIIEHUH T€OMETPUUECKUX 3a7ad. Pemarsp 3a1a4um Ha HAX0XKICHUE TOUYEK NIEPECECUEHUS PSIMBIX
Hcnonb3oBaHne MeTOAa KOOPAMHAT B IPAKTUYECKUX 3a]1a4ax Y OKPYXKHOCTEH C MOMOUIBI0 METOJA KOOPAMUHAT.
Hcnoab30BaTh CBOWMCTBA YIIIOBOTO KOX(QUIMEHTA MPSIMOI
OpU pElIeHUH 3aJad, i1 OIPEICICHUs PacHoIOKEHUS
IPSIMOIA.
IIpuMeHATH KOOPAMHATHI IIPU PELICHUU T'€OMETPUUECKUX U
MPAKTUYECKUX 3a/ad, i1 TOCTPOCHUS MaTEMATHYECKHX
MoJIeJiel pealbHbIX 3a/1a4 («METO/1 KOOPIUHATY).
IMoab3oBaTbest Uil TIOCTPOCHUS W MCCIEHOBaHHM
(G POBBIMU pecypcamu.
3HAKOMHUTBCS ¢ HCTOPUEI PA3BUTHSI T€OMETPUU
IIpaBuabHbBIE IIpaBunbHBIE MHOTOYI'OJIBHMKH, BBIYMCIIEHHE HX JJIEMEHTOB. | MOpmMy/MpoBaTh omnpeaeeHue MPaBUIIbHBIX
MHOIOYIOJIbHUKH. |Uucio m ¥ IMHA OKPYKHOCTU. [[mMHa NOyru OKpYKHOCTH.|MHOTIOYIOJIbHUKOB, HAXOAUTh HX DJIEMEHTEI.
Jnuna Panuannas mepa yrua. IMoab30BaTHCS TOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C

OKPYKHOCTH U
IVIOIIAAb Kpyra.
Brruucienue
IJIomaaen

84)

[lnomanes Kpyra W €ro JJIEMEHTOB (CEKTOpa M CErMeHTa).
Brrancnenue mnomaaei Guryp, BKIIOYAOIINUX JIEMEHTHI KpyTa.

MOMOUIBI0 TPABUIBHBIX MHOTOYTOJIbBHUKOB, OMpeneasiTh
YUCJIO T, JJIMHY IYTH U paJuaHHYI0 MEpy yriia mo oopasity.
IIpoBoanTh nMepexoa OT paJMaHHON MEpHI yria K IpagyCHOU
¥ HA00OpOT MO BU3yaJIbHOMW OMOpe.

OnpeneasiTh IJIOMAIb KPyTa.

BoiBoauts GopmyJinl (B TpalyCHOM U panaHHON Mepe) AT
JUIMH YT, IUIONIAJEd CEKTOPOB M CErMEHTOB C OINOPOM Ha
BOIIPOCHBI I1JIaH.

BuruucasaTe 1oiomand  Guryp, BKIIOYAMOMIMX AJIEMEHTHI
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OKPYXKHOCTH (Kpyra) ¢ OIIOpOii Ha CIIPABOYHYIO HHPOPMAITHIO.
HaxoauTp miomany B 3aa4ax pealbHON KU3HU.

JBUKeHHUS Tlonsamue o dsudicenuu n1OCKOCmu. Pa3ouparp  mpuMepbl,  WUIIOCTPUPYIOIIUE  HOHATHS
IJIOCKOCTH Ilapannenvhulii nepenoc, noeopom u cummempus. Ocu u yeHmpol | ABUKCHUS, HEHTPOB U OCEl CUMMETPHH.
(6 v) CUMMEMPUU. @opMyJHPOBATH ONPEICIICHUS TapaJUIeIbHOIO IEPEHOCa,
IIpocmetiwue npumenenus 6 peuienuy 3a0au. MOBOPOTa W OCEBOM CHMMETPUU C BH3yaJbHOW OMOPOH.
HaxoauTh HETOABUKHBIC TOYKH 110 00pasiry.
HaxoauTh LEHTPBI U OCH CUMMETPHIl MPOCTEUIIUX QUTYp IO
oOpasiry.
Ilpumenamop napannenvuvili NepeHoc U CUMMEmpUuio npu
peueHuy ceomMempuiecKux 3a0ay (pazoupams npumepul).
Hcnonvzosams 015 nocmpoeHus u ucciedo8anuil yugposovie
pecypcul.
IMoBTOpEHHE, [ToBTOpEeHHE OCHOBHBIX TOHATUH U METOAOB KypcoB 7—9|OmnepupoBarh NOHATHSAMH: (UTypa, TOUKa, MpsMasi, Yroi,
o0o01IeHue, KJIacCCOB, 000OIICHUE M CHUCTEMAaTH3aIUs 3HAHUH. MHOTOYTOJIbHUK, PAaBHOOCAPEHHBIM H  PAaBHOCTOPOHHUH
cucremarm3amusi | [Ipocreiimme reomerpuueckue GUIYpbl U HUX CBOMCTBA. | TPEYroOJNbHUKH, TMPSMOYTOJIbHBIM TPEYroJbHUK, MeIuaHa,
AHAHMIZ H3mepeHne reoMeTpuiIecKiuX BeJTHYHH. OucceKTpruca W BBICOTA TPEYTOJIbHUKA, MapalljiesiorpaMM,
(7 1) TpeyronbHUKY. poMO, TPSAMOYTONBHHK, KBaApaT, TpPamelus; OKPYKHOCTH,

[TapanienpHble U NEPIEHANKYIISAPHBIE IPSIMBbIE.
OxpyxHOCTb M Kpyr. l'eomerpuyeckue NOCTpOEHHUA. YTIIBI B

OKPY’KHOCTH. BrnucanHple W ONHCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpPYKHOCTb.

YeThIpEXYroJIbHUKH. Bnucannbie u ONHCAaHHBIC
YETBIPEXYTOJIbHUKH.

Teopema [1udaropa u Hayana TpuroHomerpun. Perenre oomumx
TPEYTrOJIbHUKOB.

[IpaBunIBHBIE MHOTOYTOJIBHUKHU.

[IpeobpazoBanms mnockocTH. Jsmxenus. [lomooue. Cummerpus.
[Tnomane. Beraucnenue mnomaneit. [lnomanu mogo6HbIx duryp.
JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTH.

KacareibHasl; PaBEHCTBO U 1000KMe QUryp, TPEyroJIbHUKOB;
NapajuleIbHOCTh M MEPIEHIUKYJIAPHOCTh TNPAMBIX, YIrOJ
MCXKAYy HOpAMBIMHU, CHMMETPUA OTHOCHUTCIBHO TOYKH U
OpsIMOM; JUIMHA, pAacCTOSHUE, BEJIMYMHA YyIja, IUIOIAlb,
MIEpUMETP.

Hcnoan3oBate  ¢opmyJibl:  mepuMeTpa M ILIOLIATU
MHOTI'OYI'OJIbHUKOB, JJIMHBI OKPYXXHOCTH W IIJIONIAAXW Kpyra,
00bEMa MPSMOYTOJILHOTO Mapajuiesenunesa.

OnepupoBaTh NOHATHAMHU: IPSIMOYrojbHAs CHCTEMaA
KOODJIUHAT, BEKTOP; MCNOJb30BAaTh JOTU IOHATHA A
OpeACTaBJICHUA JAHHBIX W PEHICHUA 3aaa4d, B TOM YHCJIIC U3
JPYTUX y4eOHBIX MPEIMETOB.

Pematr, 3agaum Ha TIOBTOPEHHE OCHOBHBIX MOHSTH,
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BekTopsl Ha IIOCKOCTH.

WJUTIOCTPAIIUIO CBSI3€ MEXAY pa3MYHBIMH YacTIMH Kypca.
BoiOupatb MeTo U1 pELICHU 3a0a4H.
PemaTh 3a1aum U3 MOBCETHEBHON KU3HH.

TEMATHYECKOE IVIAHUPOBAHUE YUEBHOTI'O KYPCA «BEPOSITHOCTb 1 CTATUCTHKA»
(IO TOJIAM OBYYEHUSI)

7 kaacc (He menee 34 1)

HazBaunue
paszaesia (TeMbl)
(4ucy10 YacoB)

OcHoBHOE€ CoacpKaHue

XapaKTepnchca HEATCJIbHOCTHA Oﬁy‘lalOIIH/IXCﬂ

Ilpeacrasiienune
JAAHHBIX
(79)

IIpencraBnenne naHHBIX B Tabmuunax. [IpakTuueckue
BBIUMCIICHUS 1O TaOJMYHBIM JIlaHHBIM. VI3BneueHue u
MHTepHpeTanus TaONWYHBIX JaHHBIX. [IpakThueckas paborta
«Ta0auub.

I'paduueckoe mpeacTaBiIeHUE [IAaHHBIX B BHUJAE KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOUYATHIX) quarpamm. UteHne 1 mocTpoeHue
auarpamm. [IpumMeps! neMorpaduyeckux auarpamm.
[IpakTuueckas pabota «/luarpammsiy».

OcBauBaThb Ha 0a30BOM  YpOBHe CrocoobI
MIPEACTABJICHUS] CTAaTUCTUYECKUX JAaHHBIX M YHCIOBBIX
MacCHMBOB C TIOMOMIbIO TabMWI[ © JAMarpaMMm C
WCIIOJIb30BAHUEM  aKTYaJbHBIX UM B&XKHBIX JIAHHBIX
(memorpaduueckue JaHHBIE, IIPOU3BOJICTBO
MPOMBIIUIEHHON M CEJIbCKOXO3SMCTBEHHON MPOIYKIIHH,
0OIIIECTBEHHBIE U IPUPOHBIC SIBICHHUS ).

H3yuyatr MeToabl paboTel ¢ TaOAMYHBIMM U
rpadUYecKUMU TPECTABICHUSAMU TAHHBIX C TOMOIIBIO
HU(POBBIX PECYpCOB B XOJ€ MNPaKTUYECKUX padoT (c
HaIPaBJISIONIEN TOMOIIBIO).
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OnucareabHas
CTATHCTHKA
(8 4)

Yucnoseie Habopbl. CpenHee apuMeTnecKoe.

Menuana 4uciioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[TpakTuueckas padborta «CpeqHue 3HAUCHUS.

Haubonpiiee 1 HamMeHbIIEE 3HAYEHUS YUCIOBOrO Habopa.
Pazmax.

OcBauBaTh Ha 0a30BOM YpPOBHe NMOHSITHS: YUCIOBOMH
Habop, Mepa IEHTPAIbHOW TEHACHIMHM (Mepa ILIEHTpa), B
TOM YHCJIe CpeHee apudMeTnieckoe, MeiuaHa.
OnucpiBaTh CTATHUCTUYECKUE JIAHHBIE C IOMOIIBIO
cpeaHero apupMETHYECKOro U MeAnaHbl. PemaTs 3agaun
(c WCMoNBb30BaHUEM 3PUTEIBHON HATTISIHOCTH W/WIN
BepOAIbHOM OTOPHI)

M3y4yaTh cBOiiCTBA CPEAHUX, B TOM UYHUCIIE C MOMOLIbIO
U(POBBIX PECypcoB, B XOJE€ MPAKTHUYECKUX padboT, (c
HAIPABJISFOIIEH TOMOIIBIO).

OcBauBaTh Ha 06230BOM yYpOBHe MOHATHSA: HauOOJIbIlIEE
Y HaUMEHbIIIee 3HAUCHHSI YMCIIOBOTO MacCUBa, pa3Max.
Pematp 3agaum Ha BBIOOp crioco0a omuMcaHus TaHHBIX B
COOTBETCTBUM C MPHPOJOW JAaHHBIX H  LEJISAMHU
MCCIICIOBAHMSI C HAMPABIISAIONIEH TOMOIIBIO.

Cayuaiinas
U3MEHYHBOCTh
(6 1)

Cryuatinas uzmenuusocms (npumepsi). Yacmoma 3navenuii 8
maccuse dannuix. 1 pynnuposxa. I'ucmoepammol.
Ipakmuyeckasn paboma « Cnyuaunas usmeH4u8oCny».

Oceausamv NOHAMUA: YACMOMA 3HAYEHUU 6 MACCUBe
OQHHBIX, 2PDYNNUPOBKA OAHHBIX, SUCTIOSPAMMA.

Cmpoump cucmozpammul no obpasyy

Ocsausams cpaguueckue npeocmasieHuss pazubvix U008
CYUAUHOU UBMEHYUBOCTU, 8 MOM HYUCIe C NOMOUWDbIO
UUPDpPosvIX pecypcos, 8 X00e NPaKmuyeckou pabomei.

BBenenue B
TeopuIo rpagos
49

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auu ¢ NOMOWbIO
epaga. Cmenenv (6anenmmnocms) eepuiunsl. Hucno pébep u
cymmapuas cmeneHsv gepuwiun. Llenv u yuxn. Ilyme 6 epage.
IIpeocmasnenue o ceéasnocmu epaga. Ob6xo0 epaga (3uinepos
nyms). Ilpedcmasnenue 06 opuenmuposannvix epaghax.

Ocsausamv nonamusn: cpagh, eepwuna 2cpaga, pedpo
epagha, cmenens (8aNEHMHOCIb BEPULUHDBL), YENb U YUKIL.
Ocsausamv nonamusa: nyme 8 2pagpe, 3i1epos nyms,
00x00 epaga, opueHmuposanmsili 2pag.

Obécyyncoamsv pewienue 3a0auu HA NOUCK  CYMMbl
cmenenell gepuiun 2paga, Ha nouck odoxooa epaga, Ha
NOUCK  nymell 8  OPUEHMUPOBAHHLIX  2pagax ¢
Hanpasusouel NOMOWbIO.

Ocsaugams cnocobvl npeocmasieHusi 3a0ay u3 Kypcd
aneebpel, 2eomempuu, Meopuu 6eposIMHOCMEl, OpPY2Ux
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npeomemos ¢ nomowpplo 2paghos  (kapmeli, cxemol,
neKkmpuiecKkue yenu, QyHKYUOHaIbHvle COOMBEmMcmausl)
HA NpUMepax.

BepositHOCTB M

Cryuauneiii onvlm u cayuaiinoe cobvimue. Beposmuocmo u

Oceaueamv nOHAMUA. CIYVUAUHBIU ONLIM U CIYYAUHOE

yacroTra yacmoma coovimus. Ponv manogeposmuvix u npaxmuuecku | coovimue, Mani08eposmHoe U npaKmuyecku 00CmogepHoe

CJIy4aifHOTO 00CMOBEPHLIX cobbIMULL 8 npupoode u 6 oobuecmae. Monema u | codvimue.

COOBITHSA USpanbHas KOCMb 8 MeopuUl 8eposiIMHOCMEL. H3yuams 3HauUMOCMb  MANOBEPOAMHBIX COOLIMUL 8

(4 9) IIpakmuueckasn paboma « HYacmoma evinadenus: opaay. npupode u obwecmee HA BANCHBIX NpuMepax (asapuu,
Hecuacmmuwle cyuau, 3awuma NepCOHANbHOU
ungopmayuu, nepeoaya OaHHbIX).
H3yuams ponv Klaccuueckux 6eposmHOCMHbIX Mooenell
(MoHema, uepanibHas KOCms) 8 meopuu 8epomMHOCMEl.
Habénwoamo u uzyuams uacmomy cooblmuti 8 npoOCMmbix
IKCHEPUMEHMAX, 8 MOM HUCLe C NOMOWbIO YUPDPOBLIX
Pecypcos, 8 xo0e npaKmu4eckou pabomoi.

O0001meHue, [IpencraBnenne  manHbIX.  OnucarenbHas — cratucTuka. | [IoBTOPATH HW3YYeHHOE W BBICTPAaMBATh CHCTEMY

KOHTPOJIb BeposiTHOCTB cityuyaiiHOTO COOBITHS. 3HaHWI.

Sv) PemaTp 3a1a4m Ha peICTaBIICHUE U OTIMCAHUE JAHHBIX C

MOMOIIBI0 M3YYEHHBIX XapaKTEePUCTHK C HaIpaBIISIOIIeH
HIOMOIIBIO.

O0cyxnaTh npuMepsbl CIIy4aiHBIX COOBITHI,
MaJIOBEPOSITHBIX U IPAKTUYECKH IOCTOBEPHBIX CITyJaiHBIX
COOBITHH, UX POJIM B IPUPO/IE U )KU3HU YEJIOBEKa

8 kiacc (He menee 34 4)

Ha3zBaunmue
pa3neina (Tembl)

OcHoBHOe coepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0 M XCS
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(4uCy10 YacoB)

IloBTOpPEHME
Kypca 7 kiaacca
(44)

[IpencraBnenne  paHHbiX.  OmnucarenbHas  CTaTUCTHKA.
CrnydaiiHast ©”3MEeHUYHMBOCTh. CpeTHue YHCIIOBOTO HAabopa.
Cayuaiinsie coObiTusi. BepositHocTH 1 yacToThl. Knnaccuueckue
MOJEJIM TEOPUH BEPOATHOCTEN: MOHETA U UTPajbHAsl KOCTb.

I[loBTOPATH H3YYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.
Pemars 3agaum (Mo BH3yaJdbHOW omope) Ha

IIPEJICTAaBICHUE W OIHCAaHUE JIaHHBIX
U3Y4YEHHBIX XapaKTEPUCTHK.

Pemars 3amaum (Mo BH3YyaJbHOW omope) Ha
IIPEACTABJIICHUE TPYIIIMPOBAHHBIX JAHHBIX U OIMCAHUE
CIy4yallHOM M3MEHUYHUBOCTH.

Pemiare 3agayu (0 BH3YyaJbHOH  omope) Ha
OIpeieIeHNe YacTOThI CIy4aHbIX COOBITUH, 00CyXKAeHNE
IPUMEPOB  CIy4ailHBIX COOBITHH, MaJOBEPOSTHBIX U
IPAKTUYECKH IOCTOBEPHBIX CIIyYalHbIX COOBITUH, UX POJIN
B IIPUPOJIE U )KU3HU YEIIOBEKA.

C IIOMOIIBIO

OnucarenbHas Omgxnonenus. [Jucnepcus uucnosoeo nabopa. Cmanoapmmuoe | Oceausamv nouamusa: oucnepcusi u CcmaHoapmHoe
CTaTHCTHKA. OMKIOHEHUe YUCI06020 Habopa. [luazpammbvl pacceusaHus. OMKIOHeHUe, UCHOIb308AMb MU XAPAKMEPUCTUKU OIS
PaccenBanne ONUCAHUA PACCeu8aHus OaAHHbIX.
AaHHBIX Yuacmeosamv 6  oocyymcoenuu  zunomesvt 00
49) omcymcmeuu UnU  HATUYUU  C8A3U MO OUASPAMMAM
pacceusanusl.
Cmpoums Ouazpammvl pacceugaHusi noO UMEIOUUMCS]
OGHHBIM, 8 MOM HUCTe C NOMOWbIO KOMnblomepa (nocie
COBMECMHO20 AHANU3A).
MHoxkecTBa MHoxecTBO, MoJAMHOXkecTBO. Omnepanuu HaJ MHOXecTBaMH: | OcBamBaTh MOHSTHSI: MHOXECTBO, 3JIEMEHT MHOKECTBA,
(4 4) oObeIUHEHNE,  TepecedeHue,  jomonHeHne.  CBOMCTBAa | TOJMHOXKECTBO.
ornepanuit Haj MHOECTBAMHU: NepEeMECTUTENbHOE, | BbINOJHATH onepauuu Haj MHOKECTBAMHU:
coueTaTeIbHOe, pacIpeIeIUTeIbHOE, BKITFOUCHHS. 00beIMHeHNE, TIepeceUeHue, TonoHeHne (1o 00pasiry).
I'paduueckoe npeacTaBIeHe MHOXKECTB. Hcnoab3oBaTh CBOMCTBA: MIEPEMECTUTENBHOE,
COYETaTEeNIbHOE, pacTpeAeTUTeIbHOe, BKIOYCHUS (C

MCIIOJIb30BaHNEM BU3YAILHOH OTOPHI).
Hcnoab3oBaTh rpaguueckoe MpeicTaBlIeHUE MHOXKECTB
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IIpY ONMCAaHUU PEAIbHBIX IPOLECCOB U SIBJICHUH, NPHU
pELICHUHU 3a]1ad U3 JPYTruX y4eOHbIX IPEIMETOB U KypCOB
(c MCTIIOJIB30BAHNEM BU3YaJIbHOM OIOPBI).

BepositHOCTB
CJIy4aiiHOT 0
co0bITUSA
(69

DnemMeHTapHbIe COOBITHS. Crnyyaiinble COOBITHSL.
bnaronpustcTByromue aneMeHTapHble COOBITHS. BeposiTHOCTH
coObITHH. OMBITBI C PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU
coObrTusiMu. CiydaifHbINA BBIOOD.

[TpakTruyeckas pabora «OMBITH ¢ PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMH COOBITUSIMI.

OcBanBath Ha  0a30BOM  YpPOBHe MOHATHS .
dJIEMEHTapHOE COOBITHE, CiIydyallHOe COOBITHE Kak
COBOKYITHOCTh  OJIATOTIPUSATCTBYIOIIUX  DJIEMEHTAPHBIX
COOBITHI, PABHOBO3MOYKHBIC AJIEMEHTAPHBIC COOBITHS.
PemaTh 3a7a4M Ha BBIUUCICHUE BEPOATHOCTEN COOBITHI
[0 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHI CIIy4alilHOTO
ombITa (C MCIOJIb30BAHUEM 3PUTEIBHONW HArJSIHOCTH
W/U BepOAIbHOU OTIOPHI).

PemiaTh 3a7a4u Ha BBIUYMCICHHE BEPOSTHOCTEH COOBITHI
B ONbBITaX C PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
COOBITUSIMHM, B TOM YHCIJIE C IOMOIIBIO KOMIbIOTEpPa (C
WCIIOIb30BAHUEM  3PHUTEIBHOH  HATJIAIHOCTH  W/WIH
BEepOATBHOM OTOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMHU
AJIEMEHTapPHBIMUA COOBITUSAMH (C MCTIOJIB30BAaHUEM MOHET,
UTPATTbHBIX KOCTEH, JIPYTUX MOJICIICH )
B XOJIe TMPaKTUUeCKOW paboThl (C HCIOIb30BAaHUEM
BU3YaJIbHOU OTOPHI).

Beenenue
TeopuIo rpagos
CR))

B

lepeso. Csoticmea  Oepesa:  eOUHCMBEHHOCMb  NYMU,
CYWecmeo8anue GUCAYEU BEPUIUHBL, CB53b MENHCOY UUCIOM
gepuwiun u yuciom pébep. Ilpasuno ymmoorcenus.

Oceaueamv nomamus: Oepedo Kaxk 2pag) 6e3 yukia,
sucauas eepuiuna (1ucm), 6emssb oepesa, nyms 8 oepese,
ouamemp Oepesa.

H3yuams ceoiicmea Oepesa: cywecmeosanue sucsauell
BEPUIUHBI,  €OUHCMBEHHOCMb  NYMU  MeHcOy  08YMs
BEPULUHAMU, CBA3b MENHCOY YUCTIOM BEPUIUH U YUCTOM
pébep.

Yuacmeoeams ¢ oocyscoenuu pewenus 3a0auu na nouck
U nepeuucieHue nymeu 8 oepege, onpeoeleHue YUcid
sepuiur unu péoep 8 doepege, 06x00 buHapHo20 Oepesa, 8
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mom vucie ¢ npumMeHeruem npasuia YMHOMNCEHUAL.

Cuayuaiinble
co0bITUS
8 1)

Ilpomueononoscnoe  cobvimue.  Juacpamma  Diliepa.
Obveounenue u nepeceuenue coovimui. Hecoemecmuvie
coovimus. Dopmyna crodxcenus eepoamuocmei. Ilpasuno
VMHOJICEHUSL ~ 8ePOSIMHOCMeEN.  YCI08HAsL — 8EPOSAMHOCHb.
Hezasucumvie  cobvimua.  Ilpeocmaegnenue  ciyuauinoeo
9KCnepumMenma 8 gude oepesd.

Ocseauseamv noHAmMUA: 63AUMHO NPOMUBONONONCHbLE
coovimus, onepayuu HA0 cooObIMuAMYU, 0D0beOUHeHue U
nepeceuerue coovimuil, ouazpamma Jinepa (Direpa—
Benna), coemecmuvie u necosmecmuuie coobimusi.
H3yuams meopemut o seposmuocmu 006vbeOUHEeHUsT 08YX
codovimutl (Ghopmynvl crogicenus: epossmuocmelt).
Yuacmeoeameo 6 oocyscoenuu pewenua 3aoauu, ¢ mom
yycie mekcmossvie 3a0ayu Ha onpeoeieHue 8eposmHocmell
00beouHenus U nepecevenus CcooObImull ¢ NOMOWBIO
yycnosol  npamou, ouazpamm  Jiunepa,  Gopmyivl
CILOJHCEHUS BEPOSAMHOCIEN.

Ocsaugamo nOHAMUA: npasuio VMHOMCEHUS,
6eposimHocmell, YCI06HAs 6epPOAMHOCHb, HE3A8UCUMbLE
cobblmus 0epeso CIy4auHo20 Onblma.
H3yuams  ceoiicmea  (onpeoenenus)
coovimuil.

Yuacmeoeamv 6 ooécyncoenuu pewenusn 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBIX COOLIMUI.
Yuacmeoeamv 6 ooécyncoenuu pewenusn 3adauu na
NOUCK B8eposIMHOCMeU, 6 MOM YUCIe YCIOBHbIX, C
UCNOIb308aHUEM Oepesa CYUAlIHO20 ONbImd.

He3a6UCUMbLX

O0001menue,
KOHTPOJIb
4 9)

[IpencraBnenne nanHbIx. OnucaTenbHas craTUCTHKA. ['padsbl.
BepositHoCTh CIIy4aitHOTO COOBITHA. DIIeMEHTHI
KOMOHWHATOPHKH.

IloBTOpPSAITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

Pemars 3aga4m Ha IPEICTaBIEHNUE U OIIMCAHUE JAHHBIX C
IIOMOILIBIO H3YYE€HHBIX XapaKTEpPUCTHUK (c
MCIIOJIb30BaHUEM BU3YAIILHOU OTMOPHI).

Yuacmeoeamv ¢ oé6cyyncoenuu pewenua 3agaum C
pUMeHEeHHeM rpadoB.

PeIIIaTb 3aJavudu Ha HaAXO0XICHHUC BepOHTHOCTI/I
CIIy4aifHOTO COOBITHS TIO BEPOSATHOCTSIM SJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTApPHBIMU COOBITUSAMH (C BU3yaJIbHOW OTIOPOHA).
Yuacmeoeamv 6 obcyymcoenuu pewrenusn 3anaum Ha
HAXO0XJICHUE BEpOSTHOCTEH 0ObEIUHEHUS U MepeceueHus
COOBITHIA, B TOM YHCIIE HE3aBUCHMBIX, C UCTIOJIb30BAHUEM
rpadUyecKkux MpeJICTaBICHUM U JepeBa CIIy4alHOTO
OTIBITA.

Yuacmeosamv 6 obcysymcoenuu pewenun 3agauum Ha
[IepEeYUCIIeHNe KOMOMHAIMM (Yuclia IepecTaHOBOK, YHcia
COUCTaHMIl), HA HAaXOXKICHHE BEPOATHOCTEW COOBITUN C
MPUMCHCHHEM KOMOWHATOPHKH, B TOM 4YHCIIE C
MCIIONIb30BaHUEM TpeyroybHuka [lackans.

9 kaacc (He MeHee 34 4)

HazBaunmue
pasaesia (TeMbl)
(4ucy10 YacoB)

OcHoBHOE€ CoaAcCpKaHUEC

XapaKTepncTnKa HEATCJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IToBTOpEeHne IIpencraBnenne  maHHbIX.  OmnmcarenbHas  CTaTUCTHKA.
Kypca 8 ki1acca Onepanuu Haa coObITUsIMU. He3aBUCUMOCTE COOBITH.
(44)

IloBTOPATH M3Yy4CHHOE M BBLICTPAMBATH CHCTEMY
3HaHUM.

Pemath 3a1auM Ha MIPEICTAaBICHUE U ONUCAHUE JIaHHBIX.
Pemath 3agaum  Ha  HaxOXACHHE BEPOSTHOCTEH
00BbEeIMHEHNS U TepecedeHusi COOBITHH, B TOM 4YHUCIE
HE3aBHCHUMBIX, C  HCIOJb30BaHUEM  rpaduuecKux
IIPEJICTaBICHUN U JIEpeBa CIIy4aiiHOTO OIIbITA.

Pemath 3agaym Ha mepedncieHrue KoMOMHAIM (dyucia
NEPECTaHOBOK, YMCJIAa COYETaHWi), Ha HaXOXXICHUE
BEPOATHOCTEH COOBITHI ¢ MpUMEHEHNEM KOMOUHATOPUKH,
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B TOM YHUCJIC C UCIIOJIB30BAHUCM TPCYIrOJIbHUKA ITackans

9J1eMEeHTHI
KOMOMHATOPUKH
4 4)

KomOunatopHoe mpaBwio yMmHOXeHHs. [lepecTaHOBKH.
®aktopuasi. CoueTaHusi U YKMCIO COYETaHUU. 1peyeonbHuK
Iackans. llpaktruueckas padora «BeuncieHne BEposSTHOCTEH
C HCIIOJIb30BAaHHEM KOMOMHATOPHBIX (DYHKUUN 3>JIE€KTPOHHBIX
TaOIUI.

OcBauBath Ha  0a30BOM  YpPOBHe  NOHSITHA:
KOMOWHATOPHOE MPABHJIO YMHOXEHHS, YIMOPSIOYCHHAS
napa, Tpoiika 00bEKTOB, IepecTaHOBKa, (PaKTOpHa YHCa,
COYeTaHUe, YUCII0 COYCTAHUM, mpeyeonvHux Ilackans.
Pemats nmpocreiimime 3ajayd  Ha  [IEPEUYHUCICHHE
YIIOPSIIOYSHHBIX T1ap, TPOCK, IEPEUNCIICHUE TIEPECTAHOBOK
U COYCTAaHWH »HIIEMEHTOB pa3IMYHBIX MHOXECTB (IO
o0pa3siy).

Pemiats mpocreiimime 3agayM Ha NPUMEHEHHUE 4YUCIIA
coueTaHuil B anredpe (COKpaméHHOe YMHOXEeHHE, OMHOM
HeroToHa) (c HanpaBisAoUIeil MOMOIIBIO).

Pemath, mnpuMeHsisi KOMOMHATOPUKY, 3aJauyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TIOMOIIBIO
AJIEKTPOHHBIX TaOJUI] B XOJ€ MPAKTHYECKOW PaboThI (C
BU3YaJIbHOU OMOPOA).

I'eomeTpu4eckas
BEPOATHOCTH
(4 9)

T'eomempuueckas eeposmuocms. CyyaiiHbvlil 86100p MOYKU U3
@ueypel Ha niocKkocmu, U3 ompesKa, Uz 0yeu OKPYHCHOCHU.

Ocsausambs noHAmMuUe 2e0MemMpULecKoU 8epPOMHOCHIU.
Yuacmeoeamv ¢ oocyyncoenuu pewenusn 3adauu na
Haxoocoenue 8€pOﬂmHOCI’I’lelZ 6 onblmax, npedcmaewwblx
KaK 8b100p MOUueK U3 MHO20Y20lbHUKA, KpYed, OMpe3Ka uiu
Oyau OKPYHCHOCMU, YUCTIO8020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 9)

Hcneiranne. Yenex u Heynada. Cepust HCTIBITaHUM 10 IEPBOTO
ycnexa. Hcnbeitanus bepnymiu. BepostHoctu coObiTuil B
cepun ucnbiTaHuii  bepunymmm. IIpakthueckas  pabota
«Hcnprranus beprymim».

OcBauBaTh Ha 0230BOM ypPOBHE NMOHSATHS: UCIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCIIBITAHUHU (YCIIEX U HeyJaua),
Cepus UCHBITAaHWUM, HACTYIUIECHHME IIEpPBOro  yclexa
(neynaum), cepust ucnbiTanuii beprysm.

Pemiate  mpocreiimiue 3axa4yd Ha  HAXOXICHHE
BEPOATHOCTEN COOBITHI B CEpUU UCHBITAHUI /10 TIEPBOTO
ycrexa, B TOM 4HCIe ¢ MpUMEHEHHEM (OpPMYJIbI CyMMBI
reOMEeTpUYECKOIl mporpeccuu (C OMopoil Ha CIPaBOYHYIO
UHpOPMAILIHIO).

Pemiate  mpocreiimue

3agavdu Ha HaXO0XICHUC
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BEPOSITHOCTEW  DIIEMEHTApPHBIX COOBITUH B  cepuu
ucnelTaHui bepHyIIM, Ha HaXO0XACHHE BEPOSITHOCTU
OIPENEIEHHOIO YMCJIa YCIEXOB B CEPUM MCIBITAHUN
bepnymu (¢ BU3yanbHO# ONOPOK).

H3yuats B X01€e NpaKTH4eCKOil padoThl, B TOM 4HCIIE C
MIOMOILBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOATHOCTHU B
cepuu ucnblTanuii beprymum

Cayuaiinas
BeJINYHHA
(6 1)

CnyuaiiHas BeNMYMHA U PACIpElEICHUE BEPOATHOCTEH.
MaremaTnueckoe OXHIAHME W JUCHEpCcHs  CIy4ailHOM
BCIINYNHEI. HpI/IMepLI MAaTe€MaTU4dYCCKOIo OXHUJIaHUuA KakK
TEOPETUYECKOI'0 CPEAHEr0 3HAUECHUS BEJIMUHUHBI.

[TonsTue o 3akoHe 6oabIINX uncen. 3MepeHne BeposITHOCTEN
C NMOMOI1IBI0 YacToT. [IpuMeHeHne 3akoHa GOIbIINX YHCEIL.

OcBoutp Ha 0a30BOM YpOBHe NOHSTHS: Cly4yaiHas
BEJIMYNHA, 3HAYEHUE CIIy4aiiHON BEJIMYHHBI,
pacrpeeneHue BEPOSITHOCTEN.

M3yyatb u 00CyXKIaTh IPUMEPHI JHUCKPETHBIX U
HEIPEPBIBHBIX CIIYYalHbIX BEIMUYUH (POCT, BEC YEIOBEKA,
YHMCJIEHHOCTb HACEJICHUs, IPYTrUe€ U3MEHUNBbIE BEINYUHBI,
paccMaTpuBaBLIMECS] B KypC€ CTATUCTHKH), MOJAEIBHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMU
onbpiTaMu (OpocaHHE€ MOHETHI, WUTPAJIBHOW KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
MaTEMaTUYECKOE OKUJAHUE CIIy4alHOM BEIMYMHBI KaK
TEOPETUYECKOE CPEAHEE 3HAUCHUE, TUCTIEPCUs CIIy4alHON
BEJIMYMHBI KaK aHaJIOT JUCIIEPCUH YHCIOBOr0 Habopa.
Pemath 3amaum Ha BBIYMCIEHUE MaTEMaTUYECKOTO
OXKHMIAaHWS W  JUCIEPCUU  JUCKPETHOM  CIly4alHOU
BEJIMYMHBI 110 33JJaHHOMY paclpeesieHUI0, B TOM YHCIIe
3ajjay, CBSI3aHHBIX CO CTPaxOBaHUEM MU JOTepesiMH (C
HaIpaBJISIONICH TOMOIIBIO).

3HAKOMHUTBCS C MAaTEMaTU4YECKUM OXHJAHHEM U
JIICIIEPCUEN HEKOTOPBIX paCHpENeNIEeHHd, B TOM YHUCIE
pacnpeeneHus caydyaiiHOW BETMUNHBI «UUCIIO YCIIEXOBY B
CepuH UCIBITaHNN bepHysum.

M3yyaTrh, dYacTtoTy COOBITHS B  TMOBTOPSIOIIUXCS
CIIy4alHBIX OIbITaX KakK CIy4alHYIO BEJIUYUHY.
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3HAKOMHUTBLCS C 3aKOHOM OoJnbIIuX uucen (B (opme
bepuymnau): npu OGOnbIIOM 4YMCIE ONBITOB YacToTa
coOBITHS OJIM3Ka K €r0 BEPOSTHOCTH.

PemaTts 3agaum Ha U3MEpeHHE BEPOSITHOCTEHN C TOMOILBIO
4acToT (C HAIPABJISIIOLIEH TOMOILBIO).

OOcy)naTh poJib 3aKOHA OOJIBIINX YKCE)l B 000CHOBAHUU
YaCTOTHOTO METOA U3MEPEHUS BEPOSITHOCTEH.
OOcy)naTh 3aKOH OOJBIIMX YHUCEN KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMUYMBOCTU B U3MEHUMBBIX SIBICHUSX,
pOJb 3aKOHa OOJBIIMX YHUCEN B HPUPOAE M B JKU3HU
YeJIoBeKa.

0O000menue,
KOHTPOJIb
(10 v)

[IpencraBinenue  JaHHBIX.
BepositHOCTB CIIy4aifHOTO COOBITHS.
KoMOuHaTopuku. CiydaiiHble BEIUYHHBI U PACTIPEICTICHHS.

OmnucarenpHas  CTaTUCTHKA.
IJIEMEHTEI

IloBTOpPSAITH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

Pemarp 3a1a4yu Ha IPEACTABICHUE U ONKMCAHUE TAHHBIX.
PemaTh 3aqaum Ha HAXO0XKJICHUE BEPOSATHOCTEH COOBITHH,
B TOM 4YHUCIE€ B OINbBITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMHU COOBITHSIMH, BEPOATHOCTEM
00BbEIMHEHUSI W TEepPeceYeHUs COOBITHM, BBIYUCIATH
BEPOSATHOCTH B OIIBITAX C CEPUAMHU CIYYAUHBIX UCIIBITAHUI

IIpu pazpaboTke paboueld mporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUHU JOJDKHBI OBITh YYTEHBI BO3MOKHOCTHU
UCITIOJIb30BAHUS 3JIEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, ABISIOMIMXCA Y4€OHO-METOAMUYECKUMU MaTepraIaMu
ANIEKTPOHHbIE YYEOHMKHM U 33JaYHHKH, DJIEKTPOHHbIE OWOIMOTEKH, BUPTYyaJlbHbIE
71a0b0paTOpuM, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMH LHUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCMOIB3YEMBbIMH JIJIi OOYUYEHHS U
BOCIHUTAHUS PA3NUYHBIX TPYII MOJIb30BaTeNeH, MPEACTaBICHHBIMUA B 3JEKTPOHHOM (LIM(PPOBOM) BHUIAE U PEATUIYIOLIMMHU

(MyJIbTUMEIUNHBIE TPOrPAMMBI,

nuaaktrdeckue Bo3MokHoctu KT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIHLCTBY 00 00pa30BaHUM.
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