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[TOACHUTEJIBHA A 3AITNCKA

Pabouasi mporpamma 1o wmaTemMaTHKe Jii OOY4YaroMmIMXCS C 3aJeprKKOM
MCUXUIeckoro pa3sutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIETO 00pa30oBaHUs
noJAroToBieHa Ha ocHoBe ®enepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOTO
cTaHmapTa ocHoBHOro oobmiero odpazoBanus ([Ipuxa3z Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MuHuctepcTBOM OCTUIIMU Poccuiickoii
Oenepatn 05.07.2021 r., per. Homep 64101) (manee — OI'OC 0OOO0),
aJIaITUPOBAHHON OCHOBHOW 00pa30BaTENbHON MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHusi OOYYAIOMIMXCS C 3aJCPKKON TCUXUYECKOTO pa3BUTHS (0100pEeHHOMN
pemienneM ®YMO mno ob6memy obOpazoBanuto (mpotokos oT 18 mapra 2022 r. Ne
1/22)) (manee — ITAOOIT OOO 3IIP), pabGoueii mporpaMmmMbl OCHOBHOTO OOIIETro
oOpa3oBanus o npeaMery «MaremaTuka», NOpPOTpaMMbl BOCIHMTAHHS, C y4ETOM
pacnpeiesieHHbIX MO KJIaccaM IMpOBEpsieMbIX TpeOOBaHUW K PE3yJIbTaTaM OCBOEHUS
AnanTupoBaHHOW OCHOBHOHM 00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHusi OOydYarIIMXCS C 3aJCP>KKOW TMCUXWYECKOro pa3BuTHs. B paboueit
mporpaMMe ydYTeHBl HJIEeW U ToNoKeHus KoHmenmuu pa3BUTHS MaTeMaTHYeCKOTO
oOpa3zoBanus B Poccuiickon®@eneparui.

OO0mas xapakrepucTuka ydye0Horo npeamera «MaremaTuka»

VY4eOHblii npeamer «MaTemaTuka» BXOOUT B IHPEIMETHYIO 00JacTb
«Marematuka u uHpopMaTuka». OH CIOCOOCTBYET pPAa3BUTHIO BBIYMCIUTENIBHOM
KyJIBTYpbl W JIOTMYECKOTO MBbIIUIEHUS, (OPMHPOBAHUIO YMEHHUS I0JIb30BAThCS
QITOpPUTMaMH, a TAKKE NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHOM >ku3HM oOyuaromuxcsi ¢ 3[IP. VY4eOHblli mpeaMer pa3BUBaeT
MBILLUIEHHE, MPOCTPAHCTBEHHOE BOOOpa)KeHHE, (PYHKIMOHAIbHYIO I'PaMOTHOCTD,
YMEHHUsS  BOCIHPUHUMATh U KPUTHYECKM  AHAIU3UPOBATH  HH(POpMAIHUIO,
MPE/ICTaBICHHYIO B PA3IMYHBIX (hOpMax.

OOyueHne maTeMaTHKe Ja€T BO3MOXKHOCTh pa3BUBaTh y oOyuatomuxcs ¢ 3[1P
TOYHYIO, PAlMOHATBHYI0 W WH(POPMATUBHYIO peyb, YMEHHE OTOMpaTh Haubosee
MOJXO/SIINE SI3bIKOBBIE, CUMBOJIMUECKUE, TpadUyecKue CpencTBa sl BBIPAKCHHUS
CYXJCHHI 1 HATJISITHOTO X MPEICTaBICHHUS.

HeoOxoaumMbpIM KOMIIOHEHTOM OOIIEN KYJIBTYpbl B COBPEMEHHOM TOJKOBAaHUU
ABJIAETCA OOIIee 3HAKOMCTBO C METOJAaMU TO3HAHMUSA JEHCTBUTEIBHOCTH,
[pEICTaBICHUE O NMPEAMETE U METOJaX MaTEMATUKH, UX OTIMYUNA OT METOJIOB APYTUX
€CTECTBEHHbBIX M I'YMaHUTapHbIX HayK, 00 OCOOEHHOCTAX NMPUMEHEHHUS MaTEeMaTUKH
JUIA PELIEHUs HAy4YHbIX W NPUKIAAHBIX 3a1ad. TakuM oOpa3oM, MaTeMaTHYeCKOe
oOpa3oBaHHe BHOCUT CBOI BKJIaJl B (pOPMUPOBAHUE OOIIEH KyJIbTyphl YeIOBEKa.

W3ydyeHne MareMaTHKH TaKKe CIIOCOOCTBYET SCTETHUECKOMY BOCIHMTAHHUIO
YeJI0BEKa, MOHMMAHUI KpacoThl M H3SLIECTBA MAaTEMaTUYECKHX PacCyKICHUH,
BOCHPUATHIO TEOMETPHUUECKUX (POPM, YCBOCHHIO HJIEN CUMMETPHUHU.



[IporpamMma oTpakaeT cojaepkaHue oOydeHHs mpeamery «MaTtemaTtukay c
y4eTOM 0COOBIX 00pa3oBaTeNIbHBIX OTpeOHOCTEH oOydatonuxcs ¢ 3[1P. OBnanenue
yueOHBIM IpeaMeToM «MarteMaTuka» NpeICcTaBisieT ONPEACICHHYIO CI0XKHOCTh IS
yuamuxcsi ¢ 3[IP. ¥V oOyuaronuxcs ¢ 3I1P Hambosiee BbIpake€HbI OTCTaBaHHS B
pa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBILUIEHHS, [OTOMY aOCTpaKkTHbIE U
OTBJICUCHHBIE KATETOPUM UM TPYIHOJOCTYIHBI. B TOXXe Bpems Ipu ClIEHAIBHOM
oOyueHun oOydyaromyecsi MOTYT BBINOJHATh 3afaHusg 1o anroputmy. OHH
BOCIIPMMMYHMBBI K IOMOIIY, MOTYT BBIIIOJIHUTH IIEPEHOC HA AHAJIOTMYHOE 3aJaHue
YCBOEHHOT0 crnocoba peuieHusi. CHU)KEHHE pPa3BUTHUS MBICIUTEIbHBIX ONEpaluil U
3aMEUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUM NPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX YYEOHBIX NEHCTBUI. Y 00ydaromuxcs 3aTpyAHEHBI
CUETHBIEC BBIYHCIIECHUS, NPOU3BOJUMBIE B yME. B NUCBMEHHBIX BBIYMCIEHUSX OHU
MOTYT MPOIYCKaTh OAWH W3 MPOMEXYTOUHbIX IIaroB. Ilpu pabore ¢ unMcIOBBIMU
BBIPDQKCHHUSIMH, BBIYUCICHUEM HMX 3HAYEHUS MOTYT HE YJEpPKUBAaTh NPABUIbHBIN
nopsaok nevicteuit. [Ipu ynpouiennn, npeodpa3oBanuu Belpaxenuii yuamiuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPUHATH PEIICHHE O ITOCJIEA0BATEILHOCTH BBIITOJIHEHUS
nerucTBuid. KOHKPETHOCTh MBIIIIEHUS OCJIOKHSET YCBOCHHsS HaBbIKA PpELICHUS
YPaBHEHUH, HEPaBEHCTB, CHCTEMBI YpaBHEHHMH. M MamomocTymHO coBeplIeHHe
o0paTUMBIX ONeparuii.

Huskuit  ypoBeHb pa3BUTHsS  JIOTHUYECKUX  ONEpalud, HEIOCTaTO4YHAas
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYAHSIOT H3yuyeHue TeMbl «DyHKIMW»: MpH
omnpeneneHuy  (YHKIMOHATHLHOW 3aBUCUMOCTH, TMPH OINUCAHUU TpaduyecKoit
CUTYaIluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anreOpandecKuid, PyHKIIMOHATbHBIN SI3bIKH.
Hepenko yuamiuecst He BUAAT pa3HUIBI MEXAYy 00JacTbio onpeaeneHuss GyHKIUN U
00J1aCcThIO 3HAUYECHUH.

Pemenne 3amad conpskeHO € TPYAHOCTSIMHU O(OPMIIEHUS KpaTKOW 3aIlucH,
IPOBEJCHNS aHAJIN3a YCJIOBHUS 3aa4H, BbIIEIEHMs CyllleCTBEHHOro. O0yyatoniecs ¢
3IIP 3arpynHsoTCS CAenaTh yMO3aKIOYEHHE OT OOHIEr0o K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAJbHbIE CIIOCOOBI  PELIEHUs, WHOTJa OTrPaHUYHUBAIOTCS
MaHUITYJISIUSMU C YACIIAMH.

[Ipy wu3yuyeHuum TreOMETpUUYECKOTO MaTepuana oOyuatomecs ¢ 3[IP
CTAJKMBAIOTCA C  TPYAHOCTBIO  JENaTb  JIOTMYECKHE  BBIBOJBI,  CTPOMUTH
IIOCJIEN0BATENbHBIE PaCCy)KIeHUA. HenpoyHble 3HaHUS OCHOBHBIX TEOPEM T€OMETPUH
NPUBOJUT K OIMOKAaM B PEIICHWH reomMerpuieckux 3agad. OOyuaromiuecs MOTYT
MOJIMEHUTH (POpMYITy, HEMPABUILHO MPUMEHUTH TeopeMmy. K cepbe3HbiM ommnbkaM B
peuieHUMM  3aAad4  NPHUBOAAT  HEAOCTAaTOYHO  PA3BUTHIE  NPOCTPAHCTBEHHBIC
npeacTaBieHus. VM ClI0)KHO BBIIOJHUTD YEPTEX K YCIIOBUIO, B TUCbMEHHBIX padoTax
OHHU HE MOTYT IPUBECTU OOBSCHEHHUE K UEPTEKY.

ToyHOCTB 3anIOMUHAHKS M BOCIIPOU3BECHMSI yUeOHOTO MaTepuaia CHUYKEHBI 110
OpUYUHE CJA00CTH MHECTUYECKOM JESATENIbHOCTH, CYKEHUs o0bema MaMsTH.
OOyuaromnmest ¢ 3IIP TpeOyercss Oonblile BpeMEHM Ha 3aKpeIUIEHHE MaTepuala,
aKTyalIu3alys 3HaHUH 110 OIIOpPE IIPU BOCIIPOU3BEACHUM.

J111g mpeoiosieHrs: TPy IHOCTEH B U3y4eHUH yueOHOro npeameTa «MaTteMaTHuka
HeoOxoauMa ajanrtanus oObeMa M XapakTepa yd4eOHOro marepuana K
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MO3HABaTENbHBIM BO3MOXHOCTAM ywammxcsi ¢ 3IIP. Cnegyer y4eOHbIii Matepuan
MPENOAHOCUTh HEOONBIIUMU TOPIHUAMH, YCIOXHSIS €ro MOCTENEeHHO, H3BICKUBATh
CHOCOOBI  ajanTalMyd TPYIAHBIX 3aJaHUM, HEKOTOpbIE TEMbl JaBaTh Kak
O3HAKOMHUTEJIbHBIC; HCKJIFOYATh OTAEJIBHBIE TPYIHBIE JOKA3aTEeIbCTBA; TEOPETUUECKUI
MaTepuaJl PEKOMEHAYETCS HM3ydaTb B IIPOLECCE NPAKTUYECKON IEATEIBHOCTH IIO
pemieHnio  3agad.  OpraHuyeckoe €QUHCTBO IPAKTMYECKOM UM YMCTBEHHOU
JESTEIbHOCTH y4YallluXcs Ha YpOKaX MAaTE€MaTUKU CIOCOOCTBYIOT IPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO OA3UCHBIX MATEMAaTUYECKUX 3HAHUNA U YMEHUH.

Henu u 3apaun n3yvenus yueOHoro npeamera «MaremaTuka»

ITpuopureTHbIMU yensmu 00ydeHHs: MaTeMaTHKE B 5—9 Kilaccax sIBISIOTCS:

" (popmMHupOBaHUE LEHTPAJIbHBIX MAaTEMaTHUYECKUX IMOHATHH (YKUCIO, BEIMYMHA,
reoMeTrpuueckas  ¢urypa,  IEpeMEHHas,  BEpPOSATHOCTh,  (PyHKINA),
o0ecrevynBaroUX MPEEMCTBEHHOCTh W IMEPCHEKTUBHOCTh MAaTEMAaTUYECKOTO
obpazoBanus obyuarommxcs ¢ 311P;

* noaseaeHue oodyyarouuxcs ¢ 31IP Ha 1oCcTynmHOM 1)1 HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MATEMATHKHU U OKPY’KAOIIET0 MUPA, IOHUMAaHUE MaTEMAaTUKH KaK
qacTu o01IeH KyJIbTYphl YEJIOBEUYECTBA;

" pa3BUTHE WHTEJUIEKTYaJIbHbIX U TBOPUYECKUX CMOCOOHOCTEH O00yYarommxcs ¢
311P, no3HaBaTENbHON aKTUBHOCTH, UCCIIEOBATENBCKUX YMEHUN, KpUTUUHOCTH
MBIIJIEHUS, UHTEPECA K U3YUEHUIO0 MaTEMATUKH;

* (popmupoBaHue (PYHKIMOHAIBHON MAaTeMaTHYECKOW TI'PAaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSBICHUS MaTEMaTHUYECKUX MOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEabHbIX )KU3HEHHBIX CUTYALMIX U IPU U3YYEHUU JPYTUX
y4eOHBIX IPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
(GopMynupoBaTh HUX Ha S3bIKE MaTE€MaTHUKH M CO3/1aBaTb MaTeMaTHYECKHE
MOJENIN, NPUMEHATh OCBOCHHBIM MAaTEMaTHYECKUN anmapar il pelleHus
IIPaKTUKO-OPUEHTUPOBAHHBIX  3aJlad, HHTEPIPETUPOBATb U  OLICHUBATh
IIOJIy4ECHHBIC PE3YJIBTATHI.

JlocTrxkeHne 3TUX 1enel 00ecrneyrBaeTCs pelieHueM CIEIYIOIMNX 3a0ay.

* ¢opmupoBath y oOyuarommxcs c 3[IP HaBbikM y4ueOHO-TIO3HABATEIHHOU
JESTENIbHOCTH: TUIAaHUpPOBaHUE pabOThl, MOUCK pPAIMOHANbHBIX MyTEeH ee
BBIIIOJIHEHHUS, OCYLIECTBIEHUS CAMOKOHTPOJIS;

" CIOCOOCTBOBaTh HWHTEIUIEKTyaJIbHOMY Ppa3BUTHIO, (POpPMHpPOBATH KadecTsa,
HEOOXOMMbIE YEJIOBEKY ISl MTOJIHOIICHHOW KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbBIE MATEMATHYECKOW NESITEIIbHOCTU: SICHOCTH M TOYHOCTH MBICIIH,
UHTYULUH, IPOCTPAHCTBEHHBIX MPEICTABICHUM, CIIOCOOHOCTHU K MPEO0I0JIEHUIO
TPYJIHOCTEW;

" (popmupoBaTH KIHOYEBBIE KOMIETEHLIMM Y4YalUXCS B paMKax MpPEeIMETHON
obOnactu «Marematuka U ”HPOPMaTUKaAY;

" pa3BUBATh MOHATUIHOE MbIILJIEHUs 00yJaronuxcs ¢ 311P;



" OCYIIECTBIISITh KOPPEKIUIO MO3HABATEIBHBIX MpolieccoB oOyyatomuxcs ¢ 3I1P,
HEOOXOJUMBIX JUIsi OCBOEHHUS MPOTPAaMMHOIO MaTepuana Mo yyeOHOMY
npeaMery;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCALIMU 00pa30BaTEIbHBIX JEPUIIITOB B
OCBOCHUHU MPEIIECTBYIOLIETO MPOrpaMMHOTO MaTepuana y OO0ydarouuxcs c
3I1P 1 HEZOCTAaTKOB B MX MAaTEMAaTUYECKOM Pa3BUTHUU;

" chopMHUpOBaTH YCTOWYMBBIN HHTEPEC YUALIUXCS K IPEIMETY;

" BBISBJISTH M Pa3BUBATh MaTEMAaTUYECKHE U TBOPUYECKHE CIOCOOHOCTH.
OcCHOBHbBIE JIMHUU COJIEp’KaHMsI Kypca MareMaTHKu B 5-9 knaccax: «Yucna u

BBIYUCIICHUS», «Anredpa» («AnreOpanyecKkue BBIPRKEHUS», «YpaBHEHHS W
HepaBeHCTBa»), «Dynknum», «['eomerpus» («['eomerpuueckne ¢Gurypsl u Hux
CBOMCTBaY, «M3MepeHne reOMETPUIECKUX BEIMYUHY ), «BepOsITHOCTD U CTATUCTHKAY.
JlaHHBIE JIMHUM Pa3BUBAIOTCS MApajuIeiIbHO, KaXK1as B COOTBETCTBHH C COOCTBEHHOMN
JIOTUKOM, OJHAKO HE HE3aBHUCHMMO OJHa OT JPYrod, a B TECHOM KOHTAaKTe U
B3aumozeiictBun. Kpome 3TOoro, ux oObEAWHSET JOTHYECKas COCTaBIIAIOIIAL,
TPaJUIIMOHHO MIPUCYIAsg MaTeMaTUKE 1 IPOHU3BIBAIOIIAs BCE MATEMAaTUYECKUE KYPChI
u coaepkarenbubie uHuu. ChopmynupoBanHoe B DeepanbHOM TOCYJapCTBEHHOM
0o0pa30BaTeIbHOM CTaHAapTe OCHOBHOTO 0OILEro o0pa3oBaHUs TPeOOBaHHE «YMETh
OTIEPUPOBATH MOHATUSIMU: ONpeieJICHNE, aKCUOMa, TEOpeMa, 10Ka3aTeIbCTBO; YMEHHE
pacrno3HaBaThb HMCTUHHbIE M JIOXKHBIE BBICKA3bIBaHUS, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPHUIIAHUS BHICKA3bIBAaHHI» OTHOCUTCS KO
BCEM Kypcam, a (OpMHUPOBAHHE JTOTMYECKIX YMEHUH pacnpeiensieTcs o BCEM rojaam
00y4eHHUst Ha YPOBHE OCHOBHOTI'O 00I1IeT0 00pa3oBaHus.

Conepxanre 0Opa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboueil mporpaMMel, pacmpenenéHHbIM 1O ToaaM OOydyeHwus,
CTPYKTYpPUPOBAHO TaKMM 0O0pa3oM, 4yTOOBI KO BCEM OCHOBHBIM, MPUHIMIIHAAIBHBIM
BOmpocaM  oOydaromiuecss oOpamainuch HEOJAHOKPATHO, YTOOBI  OBJIAJICHUE
MaTEeMaTHUYECKUMU TOHATUSMU U HaBBIKAMH OCYIIECTBISIOCH TOCIENOBATENILHO U
MOCTyNaTelbHO, C COOJIOACHHEM NPUHLHUIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIIOYAJIMCHh B OOIIYI0 CUCTEMY MAaT€MaTUYECKUX MpPEICTaBICHUN 00ydarolmuxcs ¢
3I1P, pacuupsist u yrayonsist e€, oOpa3ysl mpoyHble MHOKECTBEHHbIE CBs3U. O01ne
HeMu W3ydeHusi ydueOHoro mpeamera «MaremaTuka» MpeACTaBlIeHbl B paboueit
porpaMMe OCHOBHOTO 00111ero 00pa3oBaHusI.

Oco0eHHOCTH 0TOOPA M aJANITAIIMU Y4e€OHOT0 MAaTepHaJia 0 MATeMATHKe

OOyuenne yueOHOMY mpeameTy «MareMaTuka» CTPOUTCS Ha CO3JAaHUU
ONTUMAJIbHBIX YCJIOBUHN JJIi YCBOEHUSI MPOrPaMMHOTO MaTepHaia 00ydJarouuMuUcs C
3I1P. bonblioe BHUMaHKE yAENIsAETCs 0TOOpY yueOHOro MaTepuaia B COOTBETCTBHH C
HPUHIMIIOM JOCTYITHOCTH TPU COXpaHEHHWH oOuiero 0a30BOro YpOBHS, KOTOPBIii
JOJDKEH 110 CO/IEPIKaHUI0 U 00BbeMy OBITh alaliTHPOBAHHBIM 1151 o0y4aromuxcs ¢ 3[1P
B COOTBETCTBHHM C HX OCOOBIMH 00pa3zoBaTelbHBIMU MOTpeOHOCTAMU. CremyeT
o0yerynTh oOBNaaeHUe MarepuaioM oOyuatommmucs c¢ 3[IP mocpeactBom ero
JEeTaJbHOTO OOBACHEHHS C CUCTEMAaTHUECKUM MIOBTOPOM, MHOTOKPATHOIM TPEHUPOBKH
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B INPUMEHEHUU 3HAHWI, HMCHOJbB3YysS MPUEMBl aKTyald3aluuu (BU3yasibHas oOINopa,
MaMsTKA).

[Iporpamma npenycMaTpuBaeT BHECEHUE HEKOTOPBIX U3MEHEHMI: YMEHBILICHHAE
o0beMa TEOPETUUYECKUX CBEJCHUI, BBIHECEHUE OTAEIbHBIX TEM WM LENIBIX pa3/IeioB
B MaTepuabl 111 0030pHOT0, 03HAKOMUTEIBHOTO U3yUEHUS.

HN3MeHeHus1 mporpamMmbl B 59 Ki1accax

Mamemamuxa 6 5 u 6 knaccax

B 03HakOMUTENBHOM IUTAHE PEKOMEHIYETCS H3y4daTh CIEAYIOIIUE TEMBI:
«Pumckas Hymepauusi», «PaBHble ¢urype», «{unuagp, xonyc, mapy», «Kyo6»,
«IIpssmMoyronpHbIN Mmapaienenumnen, «llepemenmienre Mo KOOPANHATHOW IPSIMON»,
«Mopaynb uucna», «UuciaoBble MpoMexyTKu»; «Macmrad» (u3yyaercss B Kypce
«T'eorpadusi»); «M300paxkeHre reoMeTpHUECKUX (PUTyp Ha HEJIMHOBAHHOM Oymare ¢
WCIIOJB30BaHUEM LMPKYJIA, JIMHEWKH, YrOJbHUKA, TPAHCHOPTHpPa», «/lnuHa
OKpYy)KHOCTHY», «lInomane kpyray», «Ilapamnensaeie npsamsie», «llepnenaukynspHbie
npsiMbiey, «OceBast U LIEHTpallbHasl CUMMETPUN» (M3ydaeTcs B Kypce F€OMETPHUH);
«beckoHeuHble TEPUOAMYECKUE JAECATUYHBbIE ApoOu. JlecaTuuHOoe NpUOIMKEHHE
OOBIKHOBEHHOM Apo0Om» (M3ydaeTcs B Kypce aareopsb).

Cnengyer yMEHBIIMTh KOJIMYECTBO YacOB Ha cleayromiue TeMmbl: «Pemenue
JOTHYEeCKHU 3amau», «JlmmHa otpeskay», «lllkane», «PacnpenenurenbHbll 3aKOH
YMHOXEHUS», «3aMuch MPOU3BEACHUS ¢ OYyKBEHHBIMU MHOXKUTETSIMUY, «IlocTpoenue
KOH(UTYypaluii U3 yacTel MpsMOM, OKPYKHOCTHM HAa HEJIMHOBAHHOM M KIIETYATOM
oymare», «Jlemurenu u kpatHble. [Ipusznaku nenumoctuy», «HamGonbmmii oOuui
JeNINTENb U HauMeEHbIllee o0Iee KpaTHoe. J[earMMocTh CyMMBl M IPOU3BEICHUS».
«IIpuBenenue 1pobu Kk HOBOMY 3HaMeHaTeNoy, «Haxok1eHue yacTH LeJI0ro U 1eJI0To
no ero yactw». «OKpyrjieHHe NeCATUYHBIX podei». «Pemenue 3agau nepebopom
BCEX BO3MOYKHBIX BapHaHTOBY». «CocTaBieHHE OYKBEHHBIX BBIPAXKEHUN IO YCJIOBHIO
3a1aun». BeicBOOOIMBIINECS YaChl MOXKHO MCIOJIb30BaTh HA IOBTOPEHUE (B HaYaJIe U
KOHIIE y4eOHOI0 T0/1a), Ha U3y4eHHe HauboJiee TPYAHbIX U 3HAUUMBIX TeM: B V Kiacce
— Ha pellieHUe YpaBHEHUM, MPUBEECHUE JPOOH K HOBOMY 3HAMEHATENI0, YMHOKEHUE U
JICNICHNe JECATUYHBIX Tpo0ed, m3MepeHue yrioB; B VI kjmacce — meWcTBusl C
ITOJIOKUTEJIBHBIMU M OTPULIATENBHBIMY YUCJIAMU, PELICHUE YPAaBHEHUM, CIIOKEHUE U
BBIUMTAHUE YHUCET, COAEPIKAIIUX LIETYI0 U JPOOHYIO YacTh, HA YMHOXKECHHE U JeJICHUE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B 03HAaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS H3ydaTb CIEAYIOIIHE TEMBI:
«Mppanmonansuble yncna. /leicTBurenpHble yncia», « CpaBHEHUE JAEUCTBUTENBHBIX
qucesl, apupMeTnyeckue AEUCTBUs C IEUCTBUTENBbHBIMU uMciaamuy, «HaxoxneHue
OpUOIMKEHHBIX 3HAUYEHUM KBaApaTHOro KOpHA», «Teopema Bueray, «Pemenus
YPaBHEHUH TPETHEU U YETBEPTOU CTEIIEHEN PA3JI0KEHUEM HA MHOXKUTEIN, « DYHKIUA Y
=VX u ee rpapuk», «llorpemHocTh M TOYHOCTb NPUOIMKEHUSN», «HeTHblE U
HeveTHble QYHKIMN», «DyHKIH y=X", « DyHKIHMs y= ax’, ee rpauk U CBOMCTBA.
I'padukn Qynxumii y= ax> +n u y=a(x-m)?, «YpaBHEHHE C AByMs IIEPEMEHHBIMH U €70
rpaduk», «I'padpuuecknil crnocod peleHus: CUCTEMbl ypaBHEHUi», «300paxenue



YJIEHOB apu(METHIECKON U T€OMETPUUECKON MPOTPECCHil TOUKaMH Ha KOOPAMHATHOM
IJI0CKOCTH. JIMHEHHBIN U SKCIOHEHUNUANBHBIN poCT. CIOXKHBIE IPOLEHTHD.

Cnengyer yMEHBIIMTh KOJMYECTBO YacOB Ha H3yuyeHUe TeM: «DopMyibD»,
«/loka3aTenbCTBO TOXKAECTBY, «JIMHEHHOE YpaBHEHHE C ABYMS HEU3BECTHBIMWY,
«I'paduk IMHEHHOrO ypaBHEHUs C IByMsl IepeMeHHbIMW», «['paduueckoe penienue
JIMHEHHBIX YPABHEHUW U CUCTEM JIMHEWHBIX ypaBHEHUI», «CBOMCTBA KBAAPATUYHOMN
GyHKITUN.

BricBoOoauBIIMECS dYachl PEKOMEHIYETCS HWCIONb30BaTh: JUIS  JIydllel
npopaOoTKu Hambonee BaXKHbIX TeM Kypca: «Pemnenue ypaBHeHmit», «Pemenue
CUCTeM ypaBHeHUI», «CoBMecTHbIE NEHUCTBUS ¢ npo0sMn», «[IpumeHeHne CBOWMCTB
apu(MeTHyecKoro KBaJApaTHOIO KOPHSA»; Ha TIOBTOPEHHE, peIlIeHue 3ajad,
npeoOpazoBaHuE BBIPAXKEHUH, a TAK)KE Ha 3aKPEIVIEHUE U3yUYEHHOI0 MaTepuaa.

I'eomempusn

Crnenyer OCHOBHOE BHUMAHHE YAEIUTh MPAKTUYECKON HAIpPaBICHHOCTU Kypca,
UCKIIIOYMB M YNPOCTUB HAMOOJEe CIOXKHBIA M BOCIPHUATHS TEOPETUUECKHIA
matepuan. Ha ypokax reoMeTpuu HEOOXOAMMO MAaKCUMAJIbHO HCIOIb30BaTh
HarjasiAHble CcpelacTBa OOydeHHs, OOJipllle MPOBOIUTH MPAKTHUECKUX PAdOT ¢
yJyalumucs, pemath 3a1a4d. CTpoUTh pelieHue 3a1a4 Npu NOCTOSHHOM OOpalleHUH
K HaIJSITHOCTU — PUCYHKAM U YEPTEkKaM.

O3HakoMHUTENBHO JaTh TeMbl: «TeopeMbl M J0OKa3aTenbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO OT MPOTUBHOrO», «CyIIECTBOBAHHE M  €JIMHCTBEHHOCTb
NEPIECHANKYIIApA K NpAMOn», «MeTos reoMeTpudecKkux Mecr», «MeTon ynBOeHHMs
MeauaHbDy, « Teopema Qaneca u Teopema 0 NPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TPEeyrojabHUKay, «I3MeHeHne TpPUrOHOMETpUYeCKUX (PYHKIMI ITPU BO3paCTaHUU
yraa», «®opmynsl g paaidyCcOB BIMCAHHBIX M OINMCAHHBIX OKPYKHOCTEH
IPaBUJIBHBIX MHOTOYI'OJIBHUKOBY», «YpaBHEHHE IPsAMO», «/IBrwxeHne», «CpoiicTBa
IBIDKEHUs», «Teopema 0 IPOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAIPaTE KACaATEIbHON».

Cnenyer yMEHbUINTHh KOJIMYECTBO YAacOB HAa M3ydyeHHE TeM: « CUMMETpPUYHbIE
¢urypsl. OCHOBHbIE CBOWCTBA OCEBOW CUMMETpUN», «LleHTpanbHas cUMMETpuUs»,
«ITapamnensubiit  nepenocy, «lloBopor», «IIpeobOpazoBanne mnomobusa. I[lomobue
COOTBETCTBEHHBIX 3JEMEHTOB», «OCHOBHBIE 33Ja4d Ha IOCTPOECHHE C IMOMOILBIO
LUAPKYJI W JIMHEMKW», <«JleKapToBBI KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenune
TPEYTrOJBHUKOBY, «[logobue durypy.

BricBoOOAMBIIIKECS Yachl UCIIONIB30BATh HA PELIEHHE 33]1a4 U IOBTOPEHHUE.

Bepoamnocmv u cmamucmuka

B cBs3u ¢ TeM, YTO JAaHHBIN KypcC BbI3bIBACT HAUOONbBIINE CIOKHOCTH IS
oOyuatomuxcst ¢ 3[IP, cBsi3aHHBIE CO CHMKEHHBIM YPOBHEM Pa3BUTHSI CIOBECHO-
JIOTUYECKOTO MBIIIJICHHsI, €r0 M3y4Y€HHE JOJDKHO CTPOMUTHCS Ha 0A30BOM ypPOBHE U
JOCTYIIHOM JUI1 YYEHMKOB Marepuase. OCHOBHOE BHUMAaHHE CIEAYET YAEIUTh
paszmenaM, CBA3AHHBIMH C HOBTOPEHMEM MPOMIAEHHOIO MaTepuana, YBEJIWYHUTH
KOJINYECTBO YIPAXHEHUM W 3aJaHUM, CBS3aHHBIX C MPAKTUYECKOU NESATEIBHOCTBIO
00yJarommxcs.



HeoOxomuMo miepecMOTpeTh CoAepiKaHUEe TEOPETUYECKOro MaTepuana Hu
XapakTep ero W3JI0KCHHS: TEOPETHYCCKHA MaTepuaj MPEMoAHOCUTh B TPOIECcCe
pelIeHus 3a7ad W BBITIOJHEHHS 3aJaHUil HATJIATHO-TIPAKTHYECKOTO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3allOMHUHAHMS CJIOKHBIX (DOPMYJI, PEIICHHs HECTaHIApTHBIX,
TPYIAOEMKHX 3alaHuil. Py TeM criefiyeT n3ydaTh B 03HAKOMHUTEIHLHOM IIJIaHE.

[IporpamMma mpenoctaBiser aBTOpy pabodeld mporpaMMmbl CBOOOAY B
pacmpesieieHny MaTepuana 1o 4eTBepTsaM (Tpumectpam). Pacnpenenenue BpeMeHu
HAa H3y4YeHHE TEM B TeUeHHE Y4eOHOro Troja CaMOCTOSATENbHO OIpenessieTCs
00pa30BaTeIbHON OpraHu3anueil U 3aBUCUT OT 0COOEHHOCTEH IpyIIbl 00y4YarOmHUXCs
¢ 3I1P u ux ocoObIx 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IIpumepHble BUABI AesiTeJbHOCTH 00y4arommxcs ¢ 3I1P, o0ycioBiaeHHbIe
0c00bIMHU 00pa30BaTEeILHBIMH MOTPEOHOCTAMH U 00eCIeYuBaAOIIMe
OCMBICJICHHOE OCBOEHHE COIePKAHNH 00PA30BaHUA 110 MpeaMeTy
«MaremaTuka»

Conepxanue BHUIOB JesTenbHOCTH oOyuaroniuxcsa ¢ 3[IP ompenensierca ux
0CcOOBIMH 00pa30BaTeIbHBIMA MOTPEOHOCTAMH. [TOMUMO MIMPOKO MCHOIB3YEMBIX B
OOII OOO o0mux 15 BceX 00yqarolmuxcs BUIOB JIEATCIBHOCTH CJIEAYyeT YCUIIUTh
BU/JIBI JICATEIIBHOCTH CIIeM(PUYHBIE SIS JAHHOW KaTerOpHuH JeTel, 00ecreurnBaroye
OCMBICIICHHOE OCBOEHHE COJIepaHusl oOpa3oBaHUS IO TPEAMETY: YCHUJICHUE
IpPEAMETHO-TIPAKTUUECKON JEATeIbHOCTU C aKTHUBU3ALUEH CEHCOPHBIX CHCTEM;
yepeoBaHUE BHUJOB JICATCIBHOCTH, 3aJICMCTBYIOIIUX Pa3IMYHBIE CEHCOPHBIC
CHUCTEMBI; OCBOECHHE MaTepuaja ¢ ONOpOr Ha aJrOPUTM; «IOIIAarOBOCThY B U3YUEHUU
MaTepuasa; UCTIOJIb30BaHNE JOTIOTHUTEIPHONW BU3YyaIbHON OTOPHI (CXEMBbI, IIIa0I0HBI,
OTIOpPHBIC TAONHIIBI); PEUEBOM OTYET O TPOIECCEe W pe3yibTaTe IeATeIbHOCTH,
BBITIOJITHCHHUE CIICTIMAIBHBIX 3a7aHui, O0ECIEeYMBAIOININX KOPPEKIUI0 PeryJsiuu
y4eOHO-TI03HABATEILHOM EITEIbHOCTH M KOHTPOJIh COOCTBEHHOTO PE3yJIbTaTa.

[IpumepHass TemaTH4eCKass U TEPMHUHOJOTHYECKAs JIEKCMKAa COOTBETCTBYET
OOII O0O0.

Jns oOyuaromuxcsi ¢ 3[IP cymiecTBEHHBIM SIBJISIFOTCS TIPUEMBI PabOTHI ¢
JEKCUYECKUM MaTtepuajioM 1o mnpeamety. [IpoBoautcst cnenuanbHas padoTa IO
BBEJCHUIO B AKTHBHBIN CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMHUHOJOTHHU.
N3ydaemblie TepMUHBI BBOSTCS HA MOJUCEHCOPHON OCHOBE, 00s3aTeIbHA BU3yasIbHas
MO/IJIEPIKKA, AITOPUTMBI PAOOTHI C OTIPEICIICHUEM, OTTIOPHBIE CXEMBI JJISI aKTyaTH3aIlin
TEPMHHOJIOTUH.

Mecto yuyeOHOro npeamera «MareMaTuka» B y4eOHOM IIaHe

B cootBerctBuM ¢ ®DenmepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAPTOM OCHOBHOTO 001Iero oOpa3oBaHus y4eOHBINM TpeaMmeT «MartemaTuka
BXOJHWT B TMpeAMETHYI obmacte «Marematnka W WH(QOpMATHKa» H SBISETCA
o0s13aTeNbHBIM JiJ1s u3ydeHus. B 5-9 kiaccax yueOHbIN nipeamer «MartemaTukay
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TPaJULMOHHO M3Yy4aeTcsl B paMKax CIEAYIOUINX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIHOYas 3JIEMEHTHI
CTaTUCTUKU M TeOopuu BeposiTHOCcTer) m «I'eomerpusi». Hacrosielr mporpaMmoit
BBOJMTCS CAMOCTOSITENbHBIN Y4eOHbIN Kypc « BepOsITHOCTh U CTaTUCTHUKAY.

HacTosieit nporpaMmoii perycMaTpuBaeTCsl BbIICIECHUE B yUEOHOM IJIaHE Ha
U3y4EHUE MaTEMATUKU B 5—6 Kijlaccax 5 yueOHBIX YAaCOB B HEJIEIIIO B TEUEHUE KaXKI0TO
roga oOyueHusi, B 7-9 kiaccax 6 yueOHbIX YaCOB B HEJIENIO B TEUCHHE KAXKJIOTO roja
oOyueHus1, Bcero 952 yueOHbIX daca.

Copnepxxanune yueOHoro mnpeamera «Maremartukay, NpPEACTABICHHOE B
paboueii mporpamme, cootBercTByeT ®I'OC OOO, oCHOBHOU 00pa3oBaTEIbHON
IporpaMMe OCHOBHOIO 00Iero o0pa3oBaHus, aJlalITUPOBAHHON OCHOBHOM
o0pa30BaTeNbHON IPOrpaMMe OCHOBHOIO OOIIEro o0pa3oBaHus OOy4aroUIUMXCs C
3aJIepP’KKOM TICUXUYECKOTO Pa3BUTHS.

Tematnueckoe IUIaHHpPOBaHHME YYEOHBIX KYpPCOB M  PEKOMEHAyeMOe
pacnpesiesnieHne yueOHOTro BpeMEHH sl U3yYeHUsl OTAETbHBIX TeM, MPEJI0KEHHbIE B
HACTOSIIEN IpOrpaMMe, HaJl0 paccMaTpUBaTh KaK IPUMEPHBIE OPUEHTHPHI B TOMOILb
COCTaBUTENIO aBTOPCKOW paboueld mporpamMmbl M MPEXIE BCEr0 YUYUTETIO. ABTOP
paboueil mporpaMMbl BIIpaBe YBEIUYHUTH MPEIJIOKEHHOE YHMCIO y4eOHBIX YacoB Ha
TeMbl, TpeOyromue OoJjiee ATUTENBbHOTO H3yudeHus oOyuaromumucs c¢ 3P, wmm
YMEHBUIUTh KOJUYECTBO YAaCOB HA TEMBI, M3y4YaeMble Ha 03HAKOMHUTEIBHOM YPOBHE.
JIOIyCTUMO Takke JIOKaJIbHOE MEpepaclpeiesieHUe U IEePECTAHOBKA AJIEMEHTOB
COJIep)KaHUsl BHYTPU JAHHOrO Kkjacca. KoauuecTBO MpOBEpOYHBIX — padoT
(TeMaTH4YeCcKuil 1 UTOTOBbII KOHTPOJIb KAUECTBA YCBOCHHS yU€OHOTO MaTepuaia) U ux
TUI (CaMOCTOSITENbHBIE U KOHTPOJIbHBIE PAOOTHI, TECThI) OCTAIOTCS HA YCMOTpPEHUE
yuutens. Takke yuuTenb BOPABE YBEIUUUTh WM YMEHBUIUTh YHUCIIO YY€OHBIX 4acOB,
OTBEIEHHBIX B pabouell mporpamme Ha 0000IIEHUE, TOBTOPEHUE, CUCTEMATU3ALINIO
3HaHUM OO0ydvaromuxcs. ENUHCTBEHHBIM, HO NPUHLMIIAAIBHO BaXXHBIM KPUTEPUEM,
ABIISIETCS JOCTH)KEHUE PE3YIbTATOB 00YUEHMSI, YKA3aHHBIX B HACTOALIEH Mporpamme.
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PABOYAA ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHKA». 5-6 KITACCbI

Henn n3yyeHus: yaeOHOro Kypca

[TpuopuTeTHBEIMU TEIIMHU 00YUYEHUST MaTEeMAaTHKE B 5—6 Ki1accax SBIISIOTCS:

" [poaoSiKeHue (HOPMHUPOBAHMSI OCHOBHBIX MAaTEMAaTUYECKHX MOHSATUH (YHCIIO,
BEJMYMHA, reomeTpuueckas (urypa), o0ecrneynBaIIUX MPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHMS 00YUaOIIUXCS;

" pa3BUTUE WMHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEW O00Yy4aromuxcs ¢
3I1P, nmo3HaBaTeNbHOW AKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHUM, UHTEpEca K
W3YYEHHUIO MaTEMaTHKH;

* moaBenenue odydarommxcs ¢ 3[1P Ha mocTymHOM 1J1s HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MaTUKU U OKPYXKAIOLIETO MUPA;

* ¢opmupoBanue (YHKIIMOHATHLHON MaTEeMAaTHYECKOW TPAMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTeMAaTUYECKHE OOBEKTHI B PEATTbHBIX )KU3HCHHBIX CUTYaITUsX,
MPUMEHATh OCBOCHHBIC YMEHUS Uil PEIICHUS NPaKTUKO-OPUECHTUPOBAHHBIX
3a7a4, UHTEPIPETUPOBATH MOJYUYECHHBIE PE3YyJbTaThl M OLECHHBATH MX Ha
COOTBETCTBUE MPAKTUUECKON CUTYAILIUU.

OCHOBHBIE JIMHUU COAEpKaHUS Kypca MaTeMaTMKu B 5—6 Kiaccax -—
apu(pMeTnyecKas 1 TeOMETpUYECKasi, KOTOPbIe pa3BUBAIOTCS MAapaUIeNIbHO, KaXK1as B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT JPYIoi, a B
TECHOM KOHTAaKT€ M B3aUMOJEUCTBUU. Takke B Kypce IMPOUCXOAUT 3HAKOMCTBO C
AIIeMEHTaMu aireOpbl U ONMUCATEIbHON CTATUCTUKU.

N3ydyenue apudmeTHdeckoro marepuaia HauYWHACTCS CO CHUCTEMATHU3aIluu |
Pa3BUTHUS 3HAHMM O HATYPAIBHBIX YHCIAX, MMOJYYEHHBIX B HAYaJIbHOM 1KoJe. [Ipu
TOM COBEPIIICHCTBOBAHUE BBIYUCIUTEIPHOM TEXHUKA U (OPMHPOBAHHWE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAECTCS C PA3BUTHEM BBIYHCIUTENBHOW KYJIBTYPHI, B
YaCTHOCTA C OOYYECHHEM MPOCTEHINM MpuUEMaM MPUKUAIKA U OICHKUA PE3yJIbTaTOB
BbIUMCJIEHUI. VI3yueHne HaTypaabHbIX YMCEI IPOIOHKAETCS B 6 Kilacce 3HAKOMCTBOM
C HaYaJbHBIMU MOHATUSMHU TEOPHUH IEITUMOCTH.

Jpyroi kpynHbIH OJIOK B cOACPKaHUU apU(METHUECKON JTUHUU — ITO JIPOOH.
Hayano u3ydenusi 0OObIKHOBEHHBIX U JAECATHUYHBIX JPOOEH OTHECEHO K 5 Kiaccy. JTO
NEPBBIM ATalm B OCBOCHUM JpoOel, Korja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UACsIMHU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpoOel B
MOJTHOM 00BEME MPEAIIECTBYET U3YUCHHUIO IECSITHUHBIX APOoOei, 9To 1enecooOpa3Ho
C TOYKH 3PEHHUS JIOTUKU W3JI0KEHUS YMCIIOBOM JIMHUHW, KOTJA MpaBUJia JEUCTBHUU C
JNECATUYHBIMH JPOOSMH  MOXHO OOOCHOBAaTh YK€ M3BECTHBIMH aJTOPUTMAMU
BBITIOJTHCHHSI JIEUCTBUIA ¢ OOBIKHOBEHHBIMU APOOSMU. 3HAKOMCTBO C JCCATUYHBIMU
IpOOSIMU PACITUPUT BO3MOXKHOCTH JJII TIOHUMAHHUS OOYYalOUUMUCS TPHUKIATHOTO
MIPUMEHECHUSI HOBOW 3aIMCU NPU U3YYECHUU APYTUX MPEIMETOB U MIPU MPAKTUUECKOM
ucnonp3oBaHud. K 6 kiaccy OTHECEH BTOpOM »Tam B M3Yy4YEHUU OpoOeid, e
POUCXOJIUT COBEPIICHCTBOBAHUE HABBIKOB CPaBHEHHUs W MpeoOpa3oBaHUs IpOoOeH,
OCBOEHHE HOBBIX BBIYMCIUTEIBHBIX AITOPUTMOB, OTTAYNBAHUE TEXHUKY BBIYMCIICHUH,
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B TOM YHCJI€ 3HaYCHHUI BBIPAXKEHUH, COACPKAIIUX U OOBIKHOBEHHBIC, U JIECATUUHbBIC
ApoOu, YCTAaHOBJIEHUE CBSA3CH MEXIy HUMHU, PACCMOTPEHHUE MPUEMOB PEILICHUs 33134
Ha Jpobu. B Hauane 6 ki1acca NPOMCXOAUT 3HAKOMCTBO C IIOHATHEM IIPOLIEHTA.

Oco0eHHOCTHIO U3YyUEHHUS MOJOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SBISIETCS
TO, YTO OHU TAKKE MOTYT PaCCMaTpPUBAThCA B HECKOJIBKO 3TaNoB. B 6 kinacce B Hayane
n3ydeHus: TeMbl «[10m0KUTENBHBIE M OTPULIATENIBHBIE YHCIIA» BBIICIAETCS NOATEMA
«llensle ymcna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIBbHBIMA YHCIAMH U
JNEUCTBUSAMH C TIOJIOKUTEIBHBIMA WM OTPULIATENIBHBIMM YMCJIAMHU ITPOUCXOIUT HA
OCHOBE COJEP)KATEIBbHOTO MOAXO0Ja. JTO I03BOJSET HA JOCTYIIHOM YPOBHE
ITO3HAKOMHTDH YYAIIUXCS IPAKTUYECKH CO BCEMUA OCHOBHBIMH ITOHATHSIMU TEMBI, B TOM
qyclie M C NpPaBWIAMU 3HAKOB IPHU BBINOJHEHUM apU(PMETUUYECKUX JAEHCTBUM.
M3ydyeHne palMoHalIbHBIX YUCEJ HA 3TOM HE 3aKOHYMTCH, a OyIeT NpOAOKEHO B
Kypce anre0psl 7 Kiacca, 4To CTaHET CJAEAYIOLUM IPOXOJ0M BCEX MPUHIMITUAIBHBIX
BOIPOCOB, TEM CaMbIM pa3/ieJieHUe TPYAHOCTEN 00erdaeT BOCIpUsITHE MaTepuana, a
pacnpeziesieHne BO BpEMEHH CIIOCOOCTBYET IPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuM pelIeHUI0 TEKCTOBBIX 33Jad B 5—O6 Kiaccax HCIOIb3YHOTCS
apudmernueckue npuéMsl perieHus. TeKCTOBbIE 3a/lauM, pellaeMble MPH OTPaOOTKE
BBIYMCIIUTENILHBIX HABBIKOB B 5—O06 Kilaccax, pacCMaTpUBAIOTCA 3aJa4d CIEAYIOIIHNX
BUJOB: 3aJaud Ha JBIDKEHHWE, HAa 4YacTH, Ha TOKYNKH, Ha pabdoTry W
IIPOM3BOJIUTENIBHOCTb, Ha MIPOLIEHTHI, HA OTHOLIECHHUs W mnponopuuu. Kpome Ttoro,
oOyuyaroluecss 3HaKOMSATCS C NMpUEMAMHU peUIeHMs 3a/ad MepedOpoM BO3MOXKHBIX
BapHAHTOB, y4aTcsl paboTaTh ¢ UH(OPMALMEN, IPEACTABICHHON B popMe TaOIML U
JIUarpaMM.

B paboueii nmporpamme npeaycMoTpeHo (OPMHUPOBAHUE MPONENEBTUYECKUX
anreOpandyeckux NpeJcTaBlIeHUH. bykBa Kak CHMBOJ HEKOTOPOro uuciaa B
3aBUCUMOCTH OT MAaT€MaTHYECKOI0 KOHTEKCTAa BBOJIUTCS IOCTENEHHO. bykBeHHas
CHUMBOJIMKA IIUPOKO UCTIONB3YETCs MPEKE BCETO IS 3aMUCH OOIINX YTBEPXKICHUHN U
npensIoKeHnH, (GOpMyIl, B YaCTHOCTHU JJISi BBIYUCIICHUS T€OMETPUYECKUX BEITUYMH, B
Ka4eCTBE «3aMECTUTENS» YHUCIIA.

B kypce «Maremartukm» 5—6 KJIaccoB MpEACTaBi€HA HarJisAHas FeOMETpPHS,
HampaBJIeHHAsT Ha  pa3BUTHE OOpPa3HOrO0  MBIIUICHHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUs1, U300pa3UTENbHBIX YMEHHUA. JTO BaXKHBIN ATal B U3YYEHUU T€OMETPHUH,
KOTOPBIM OCYILECTBISAETCS HA HAIVISAHO-NPAKTUYECKOM YpPOBHE, OIHMPAETCs Ha
HarjasAHO-00pa3Hoe  MbIIUIEHHE oOydaromuxcs. boibiias poiap  OTBOAMUTCS
OPAKTUYECKOM  JEATEIbHOCTH,  OIBITY,  3KCIEPUMEHTY,  MOJEIUPOBAHMIO.
OOyuaromyecss 3HaKOMSTCS C T€OMETpUYECKMMHU (UrypaMu Ha IUIOCKOCTH WU B
IPOCTPAHCTBE, C MX MPOCTEUIIMMU KOH(UrypauusMu, ydarcs H300paxarb UX Ha
HEJIMHOBAHHOM W KJIeT4aToM Oymare, pacCMaTpUBalOT MX IpOCTeilire cBoicTBa. B
[POLECCE U3YUEHUS HATJSAHONW T€OMETPUU 3HAHMS, MOJIyYE€HHbIE 00YyYarOIUMUCS B
Ha4aJIbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCA.
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MecTo yueOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMYy IIaHy B 5-0 KjaccaXx H3y4aeTcs WHTETPUPOBAHHBIN
npeamer «MaTtemaTukay, KOTOPBIM BKIIOYAeT apu(METHYECKU Marepual Hu
HaTJISAHYI0 TE€OMETPHIO,  TAKXKE MPOTIEIEBTUUECKIE CBEACHUS U3 anreOpbl, 3JIEMEHTHI
JIOTUKY U Hayaja OMUCATEeIbHOU CTATUCTUKH.

VY4eOHbIi T1aH HA U3yYeHHE MaTeMaTHKU B 5—6 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacoB B HEJEJI0 B TEUECHHE KaXI0ro roja oOydeHus, Bcero He meHee 340
y4eOHBIX YacCOB.

Conep:xxanue yueO0HOro Kypca (1mo rogam o0y4eHus)

S KUIACC

Hamypanshvle uucna u Hyop

Hartypanbnoe umcno. Psg narypampubix uwncen. Ywucino 0. W3obpaxkenue
HaTypaJbHBIX YUCEN TOYKAMH HA KOOPJIAUHATHOM (YUCIOBOM) MPSIMOIA.

[lo3unmonnas cucrema cuucieHus. Pumckaa Hymepayus Kak npumep
Heno3uyUonHoU cucmemvl cuucienus’. JlecATHYHAS CUCTEMA CUUCIICHUS.

CpaBHEHHE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYypPAJIBHBIX YHUCEN C HYJIEM.
Cnoco6bl cpaBHeHust. OKpyTrieHUe HATypalbHBIX YHCET.

CnoxeHne HaTypaJbHBIX YHMCEN; CBOMCTBO HYJIA MPHU CIOKEHHHU. Bpruntanue
KaK JielicTBHe, OOpaTHOE CIOKEHHIO. YMHOXEHUE HATYpaJlbHBIX YHCEN; CBOMCTBA
HYJIL U €IMHULBI IPU YMHOXEHUH. JleneHue kak aeicTBue, 00paTHOE YMHOXKEHHIO.
KomnonenTsl  nelicTBuid, CBsI3b  MexIy HuUMU. [IpoBepka  pesynbTara
apudmernyeckoro neiicteus. IlepemecTuTenbHOe U COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXEHHS, pacnpedeiumenvpHoe C80UCMB0 (3aKOH)
VMHOJICEHUSL.

Hcnonp3oBanue OykB asi 0003HAYEHHUS] HEM3BECTHOIO KOMITIOHEHTA U 3alHCH
CBOMCTB apu(PMETUIECKUX JTCUCTBUM.

Lenumenu u xpamuwvle uwucna, pasilokeHue Ha MHOXuUTenu. lIpocteie wu
cocTaBHble uucna. [lpusnaxku oerumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ OCTaTKOM.

CreneHb ¢ HaTypajbHbIM IIOKA3aTEJEM. 3alUCh YHCIA B BUAE CYMMBI
pa3psAIHBIX CIaraeMblX.

HucioBoe BblpakeHUE. BblUnClIeHWE 3HAYEHUN YHUCJIOBBIX BBIPAXKECHUN;
HNOPSIAOK  BBIMOJHEHUST — AedcTBUi.  Mcmonp30BaHME  OpU BBIYMCIIEHUAX
NEPEMECTUTENBHOIO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKEHUS,
PAcnpeodenumenbHo20 COUCMBA YMHONCEHUS.

Apoou

[IpenacraBnenne o napobu Kak crmoco0e 3amucu 4YacTH  BEJIMYMHBI.
OObikHOBeHHBIE IpoOu. [IpaBunbHbIe U HempaBuiIbHbIE ApoOu. CMemanHas Apoob;

! 3I[€CL " Jajie€ KypCcuBoOM 0003HAYCHBI TCMBbI, U3YUYCHUC KOTOPBIX IPOBOJAUTCA B OBHAKOMUTCIILHOM ILJIAHE. Hezlaror
CaMOCTOATCJIIbHO OIPCALCIACT 00BeEM n3y4aceMoro mMarepuajia.
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Ipe/CTaBICHUE CMEIIAHHOM IpoOH B BUE HEMIPaBUIBHOM IPOOHU U BBIAEICHUE LIENOMN
YaCcTH YKCTIa U3 HempaBuibHOU npodu. M3o0paxenue apodeit TOUkaMu Ha YKCIOBOM
npsiMoii. OcHOBHOE CcBOMCTBO ApoOu. Cokpawenue opobeti. [Ipusedenue opobu K
HogoMmy 3HameHamento. CpaBHEHUE APOOEH.

CrnoxxeHre W BbIUMTaHUE JIpoOei. YMHOXKEHHUE U JIeJeHue IpoOei; B3auMHO-
obOpatHbie 1podu. Haxoocoenue wacmu yeno2o u yeio2o no e2o 4acmi.

Jlecsatnunast 3amuck npoOeit. IlpencraBmenue pecsITUUHONW napoOU B BUJC
OOBIKHOBEHHOH. M300paskeHne NecATUIHBIX Apo0eil TouKaMHu Ha YMCIOBOW MPSIMOM.
CpaBHeHUE IECATUYHBIX JPOOEH.

Apudmernueckrue ACUCTBUS C  JACCATUUHBIMU  JpoOsiMu.  Okpyenenue
oecamuyHvix Opooell.

Pemenne TekCcTOBbIX 32124

Pemenue TeKCTOBBIX 3a/1ay apuMETUYECKUM CIIOCO0OM. Pewienue no2uieckux
3adau. Pewenue 3adau nepebopom écex 603moxcuvix eapuanmog. Viconab3zoBaHue npu
pEILIeHNH 3a7a4 TaOJUI] U CXEM.

Pemenne 3amau, coaepKalluX 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEITUYMHBIL:
CKOpPOCTb, BPEMsl, paCCTOSIHHE; IIeHa, KOJINYECTBO, CTOMMOCTh. EMHUIIBI U3MEpEeHHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUSA, BpEMEHHU, CKOPOCTH. CBS3b MEXIY €IWHUIIAMU
U3MEPEHUS KaXI0H BEINYUHBI.

Pemenrie 0CHOBHBIX 3aJa4 Ha APOOH.

[IpencraBnenne JaHHBIX B BUJIE TAOJIHII, CTOIOUATHIX AUATPAMM.

Harasignas reomerpust

Harnsnnele npeacraBieHus o purypax Ha mioCKOCTH: TOUKa, IpsiMasi, OTPE30K,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJbHUK, OKPY’KHOCTb, Kpyr. Yroia. [Ipsamou, octpsii,
TYTON U pa3BEPHYTHIE YTIIBI.

JlnuHa oTpe3ka, METPUYECKHE E€IMHMIBI JIMHBL. JUIMHA JIOMaHOU, NIEPUMETP
MHOTOYTOJIbHUKA. I3MepeHne 1 MOCTPOEHUE YIIIOB € MOMOIIbIO TPAHCTIOPTHUPA.

Harnsagueie npeactaBieHus o Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
NpsIMOYTOJIbHUK, KBaJpaT; TPEYTrOJIbHUK, O pageHcmee guzyp.

N3o0paxkenue ¢uryp, B TOM 4YuCle Ha Kietdyarod Oymare. [locmpoenue
KOHghueypayuii u3z yacmet npsamotl, OKPYICHOCMU HA HEeIUHOBAHHOU U KIemuamou
bymaee. VIcnonab30BaHKe CBOWCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaJApaTa.

[lnomans MOpsSAMOYroidbHUKA ¢ MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX W3
NPsIMOYTOJILHUKOB, B TOM 4ucjie (uryp, m300pak€HHbIX Ha KJeT4arod Oymare.
EaunHuiel u3mepeHust miolaiu.

Haenaonvie npedocmasnenus 0 npocmpancmeenHulx Quaypax: npamoy20ibHbli
napannenenuneo, Kyo, MHo2oepanHuxu. M3o0opasxicenue npocmeuuux MHO20SPAHHUKOS.
Pazeéépmru xyboa u napannenenuneda. Co3zoanue mooeneli MHO202PAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OP.).

O6véM npAMOY201bH020 napaiieienuneoa, Kyoa. Eounuyvl usmepenus oo6véma.

6 KIIACC

Hamypanvnvie uucna
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Apudmernueckue ACHCTBUS C MHOTO3HAYHBIMU HATYPaJbHBIMH YHCIIAMHU.
YucnoBbie BEIpaKEHUS, TOPSAOK IEUCTBUM, UCIIONB30BaHUE CKOOOK. Mcmonb30Banue
IOPU BBIUUCICHUAX IEPEMECTUTEIBPHOTO M COYETATEIbHOIO CBOWCTB CIIOKEHUSA U
YMHOXEHUS,  pacnpeodeiumenvhozo  ceolicmea  ymuodicenus.  OKpyrieHue
HaTypaJIbHbIX YHCEJL.

JlenuTenu U KpaTHbIE YHUCIA; HAUOOMLUWUL 0OWUll Oelumenb U HaumMeHbuiee
obwee kpamuoe. [erumocms cymmol u npoussedenus. JleneHrne ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalieHue IpoOei.
CpaBHeHHe U yrnopsaourBaHue apoOeil. Pemenne 3amay Ha HaXOXKIEHUE YACTH OT
[EJIOr0 M 1LEeJoro mo ero 4vactu. J[poOHoe dYHClIoO Kak pe3ynbTar AeleHUs.
[IpencraBnenne necATUIHOW APOOU B BUAEC OOBIKHOBEHHOW APOOM W BO3MOXKHOCTH
IpEICTaBICHNUs OOBIKHOBEHHOM NIpoOM B BUIE AeCATUYHOU. JlecaTnuHble Apodu U
METpUYecKasl cuctemMa Mep. ApupMeTHUYECKHE EUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JECATUYHBIMU JIPOOSMHU.

OtHomenue. JleneHue B JAHHOM OTHOWIEHUU. Macwimab, TPONOPLMSL.
[TpuMmeHeHne nponopLUii IPH PELICHNH 3a/au.

[Tonsitue mpoueHTa. BelunciieHne NpoueHTa OT BEJIMYUHBI U BEJIMUYUHBI 110 €€
NpOLEHTY. BbIpakeHHe NPOLEHTOB AECATUYHBIMU ApoOsmu. Perienue 3amady Ha
MIPOLIEHTHI. BhIpakeHrEe OTHOIEHNS BEJIMYMH B IPOLICHTAX.

Ilonosrcumenvnvie u ompuyamenvrsle yucia

[TonoxutensHble W OTpuuaTeNbHble uuciaa. llensle umcia. Moodyaw uucha,
eeomempuieckas uxmepnpemayusi Mooyis uucia. VI3oOpakeHue dyucel Ha
KOOPJAMHATHOM NpsiMOou. Hucrosvie npomesrcymiu.

CpaBHeHue uucen. ApUPMETHUECKHE JEHUCTBUS C TIOJOKUTEIbHBIMU U
OTpHULATEIbHBIMH YUCIIAMHU.

[TpsimoyronbHasi cucreMa KOOPAMHAT Ha IIOCKOCTU. KoOpaMHAThl TOUKM Ha
IUIOCKOCTH, abcuucca U opaunHata. [locTtpoeHue Touek M Guryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

Bykeennuie eviparrcenusn

[TpumeneHne OyKB JUIsl 3alIMCU MaTEMaTUYECKUX BBIPAKEHUHN U MPEAJIOKEHUH.
CBoiicTBa apudmeTHyecKkux NEUCTBUN. bDykeenHble Gvlpajdscenuss U HUCLOBble
noocmanoeku. ByKBEeHHBbIE DPABEHCTBA, HAXOXKJIEHHWE HEM3BECTHOIO KOMIIOHEHTA.
®opmynsl; GopMmynbl mepuMeTpa U IUIOHIAIM NPSIMOYTOJIbHUKA, KBajapaTa, 00bémda
napannenenuneoa u Kyoa.

Pewenue mexcmoevix 3a0au

Pemenne TeKCTOBBIX 3a7a4 apuPMETHUECKUM CIOCOO0M. Pewenue noeuieckux
3a0auy. Pewenue 3a0au nepebopom 6cex 603MONCHBIX 8APUAHNOS.

Pemenune 3anmad, conepkaliuxX 3aBUCHMOCTH, CBS3bIBAIOLIUX BEJIMUYMHBI:
CKOpPOCTb, BPEMsI, paCCTOSIHUE; 1IEHA, KOJMYECTBO, CTOMMOCTh; ITPOU3BOIUTEIBHOCTD,
Bpemsi, 00bEM paboThl. EAuHMIBI M3MEpeHUs: Macchl, CTOMMOCTH; PACCTOSHUS,
BpPEMEHH, CKOPOCTH. CBsI3b MEXKy €IMHULIAMU U3MEPEHUS KaXKA0N BEIMUNHBI.

Pemenue 3ana4, CBA3aHHBIX C OTHOILIEHUEM, IPONOPLUUOHATIBHOCTHIO BEJIMYMH,
IPOLEHTaMU; PEIIEHHE OCHOBHBIX 33]1a4 Ha APOOU U MPOLICHTHI.
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Oyenka u npukuoxa, oxkpyaieHue pe3yaibmamad.

Cocmaenenue 6YK8eHHbIX 8bIPANCEHUL N0 YCILOBUIO 3A0AYU.

[IpencraBneHne JaHHBIX C MOMOIIbIO Tabmuu W auarpamm. CronOuarbie
ArarpamMMbl: YTEHHUE U IOCTpoeHue. UTeHne KPYroBbIX IUarpaMm.

Haznaonas zeomempu

Harnsnnele npeacraBieHus o purypax Ha mioCKOCTH: TOUKa, IpsiMasi, OTPE30K,
Jyd, yroJ, J0OMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOIbHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

Bzaummnoe pacnonoswcenue 08yx npsamvix Ha niocKocmu, napaiieibHvle npsmble,
nepneHouKyiapHvle npsavvle. VI3MepeHue paccTOSHUI: MEXAy ABYMsI TOYKaMH, OT
TOYKH JI0 IPSMOI; UTMHA MapIIpyTa Ha KBAJPaTHOM CETKe.

W3mepenne u TMOCTPOCHHE YIJIOB C TMOMOIIBIO TpaHCHOpTHpa. Bumsl
TPEYrOJIbHUKOB: OCTPOYT'OJIBHBIN, IIPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIMN;
paBHOOEPEHHBIH, PAaBHOCTOPOHHUM. YeTpIpE€XyTOJIbHUK, [IPUMEPBI
YeThIPEXYTOJbHUKOB. [IpsAMOYronbHUK, KBaapaT: MCIHOJIb30BAaHUE CBOWCTB CTOPOH,
yIJI0B, TUaroHanen. Mzoopasicenue ceomempuieckux (ueyp Ha HeIUHOBAHHOU Oymaze
C UCNONb308AHUEM YUPKYIA, JUHEUKU, YeoabHuka, mpaucnopmupa. Iloctpoenus Ha
KJIeT4yaTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHSATHE TIOIAAN (PUTYPBI; € TUHULIBI U3MEPEHUS
wiomaau. [pubnmxénHoe n3aMepenue miomaad Guryp, B TOM 4ucie Ha KBaJpaTHOM
ceTke. [Ipubnusicénnoe usmepeHue OUHbL OKPYIHCHOCU, NIOUA0U KpYed.

Cummempus.: yeHmpanvbHas, oceéas u 3epkanvHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Puyp.

Haenaonvie npedcmasnenus o npocmpancmeennvix ueypax: napaiienenuneo,
Kyb6, npuzma, nupamuod, Kowyc, yuaunop, wap u cgepa. Hzobpadicenue
npocmpancmeennvix @ueyp. Ilpumepsvt pazeépmox MHO202PAHHUKO8, YWUIUHOPA U
konyca. Cozdanue mooeneu NPOCMPAHCMBEHHbIX Quayp (U3 Oymazu, Npo8onOKU,
NAACMUIUHA U Op.).

Ilonamue ob6wéma, eounuyvl uzmeperus obvéma. OOBEM NPAMOY20abHO20
napannenenuneoa, Kyoa.
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PABOYA ITPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA». 7-9 KITACCbI

Heaun n3yyeHus: yaeOHOro Kypca

Anrebpa sBIS€TCS OJHHMM U3 ONOPHBIX KYpCOB OCHOBHOHM IIKOJBI: OHA
o0ecrieuynBaeT W3y4yeHUe IPYTUX IUCIUIUINH, KaK €CTECTBEHHOHAy4HOTO, TaK H
I'YMaHHUTapPHOTO LIUKJIOB, €€ OCBOEHHE HEOOXO0IMMO ISl MPOJODKEHHUS 00pa30BaHUA U
B IIOBCEIHEBHOH >XM3HU. Pa3BuTHe y 0O0y4aromuxcsi Hay4HBIX MpPEACTaBICHUN O
POUCXOXKICHUH
M CYIIHOCTH anre0panveckux aOCTpakiuii, croco0e OTpaKeHHs MaTeMaTHYeCKOM
HAYKOH SIBJIEHUII M TMPOLIECCOB B MPHUPOAE U OOIIECTBE, POJIM MATEeMaTHYECKOTO
MOJIETTUPOBAHUS B HAYYHOM MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHHSI U KA4YECTB MBIILICHHUS, HEOOXOMUMBIX ISl alanTalid B
coBpeMeHHOM IH(poBoM obOmecTBe. M3ydueHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMEHHs  HaOmOgaTh,  CpPaBHHUBATh,  HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOM JEHCTBUS M BBIBOIBI, (HOPMYIHPOBATH
yrBepxkaeHus. OcBoeHHe Kypca anreOpbl obOecnedrnBaeT pa3BUTHE JIOTHYECKOTO
MBIIJICHUSI O0OYYaIOUIMXCSA: OHU HCIOJB3YIOT JI€AYKTUBHBIE W HWHIYKTHBHBIC
paccyxaeHus, 0000IeHre M KOHKpPETH3alMio, aOCTparupoBaHHWE W aHAJOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTENBHBIH OOBEM  CaAMOCTOSITEIBHOM
AESTebHOCTH  OOYdYalolIUXCs, TOATOMY CaMOCTOSITEJIbHOE pelIeHue  3a7ady
€CTeCTBEHHBIM 00pa3oM SBJISIETCS pealn3aluueil AesTeIbHOCTHOTO IMPHHLIUIA
o0yueHus.

B ctpykTtype mporpammbl y4eOHOTro Kypca «Auredpa» OCHOBHOW UIIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJAepXKaTelbHO-METOAUYeCKue IuHuu: «Yucna u
BBIUUCIICHUSY; « AITeOpanyecKue BBIPAKEHIS»; « Y pPaBHEHHS U HEPABCHCTBAY,
«Dynkum». Kaxaas u3 3TUX COAEpKATENbHO-METOIMUYECKUX JIMHUWA PA3BUBAETCA HA
NPOTSDKEHUH TPEX JIET M3YyYeHHUs Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasich M
B3aUMOJICHCTBYS C APYTUMH €ro JUHHUSIMU. B Xone m3yueHust Kypca o0ydaromumcs
HNPUXOAUTCS JIOTUYECKH pacCyXaaTh, HCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIIH
S3bIK. B CBSA3M ¢ 3THM 1eeco00pa3Ho BKIIOYUTH B MPOTPaMMy HEKOTOPBIE OCHOBBI
JIOTHKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3Jielibl MaTeMAaTH4YEeCKOTO 00pa3oBaHus 1
CIOCOOCTBYIOLIME  OBJAJCHUI0O  OOYYaIOIIMMHUCA  OCHOB  YHHUBEPCAJIHHOTO
MaTEMaTHYECKOTO s3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, YTO COJAEPKATEIbHON
U CTPYKTYPHOM OCOOEHHOCTBHIO Kypca «Auredpay sBISETCS €ro MHTErPUPOBAHHBIN
XapakTep.

Conepkanvie JuHUU «Yuclia ¥ BBIYUCICHUS» CIY)KUT OCHOBOWM ISt
JaJIbHEUIIIET0 W3Y4YeHHs] MAaTEMaTHKH, CIIOCOOCTBYET DPAa3BUTHIO y OOydYaroImIUXCs
JIOTHYECKOTO MBIIUICHHUSI, ()OPMHUPOBAHUIO YMEHHS TOJIb30BATHCS AITOPUTMAMH, a
TaKXKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS MOBCETHEBHON
*ku3HU. Pa3BUTHE MOHATHUS O YUCIIE B OCHOBHOM ILIKOJIE CBSI3aHO C PAllMOHAILHBIMU U
UppaLMOHATLHBIMU YHCIaMH, (JOPMHUPOBAHUEM MPEJCTABICHUH O JEHCTBUTEIHLHOM
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yrciie. 3aBepIlieHrne OCBOSHUS YMCIOBOM JIMHUU OTHECEHO K CTapIlIeMy 3BeHY OOIIEero
oOpa3oBaHHUs.

Copeprkanue IByX alreOpandecKuX JIMHUNA — « AreOpandecKue BIpaKeHUs» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYET (OPMUPOBAHHUIO Yy OOYYaAIOLIUXCS
MaTEMaTUYECKOI0 amnmapara, HEOoOXOAMMOIO JUlsl peuleHHs 3ajad MaTeMaTHKH,
CMEXHBIX IPEAMETOB M NPAKTUKO-OPUEHTHUPOBAHHBIX 3aJa4y. B OCHOBHOHM ILIKOJE
yueOHBIi MaTepuall TpyNIUpPYETCs BOKPYI palMOHAJbHBIX BbIpakeHUil. Auredpa
JEMOHCTPUPYET 3HAYEHUE MATEMAaTUKU KaK SI3bIKA JJIs [IOCTPOCHHSI MaTEMAaTUYECKHUX
MOJIeJIell, OMUCaHUsl MPOLECCOB M SIBJICHUN peanbHOro mupa. B 3amaum oOyueHus
anrebpe BXOIAT TakXKe JalbHEWIIee pa3BUTHE AITOPUTMHUECKOTO MBIILIICHUS,
HEOOXOMMOr0, B YaCTHOCTH, ISl OCBOEHHUS Kypca HH(POPMATHKH, U OBJAJCHHUE
HaBbIKaMU JI€yKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne CHMBOJIBHBIX (POPM BHOCUT
CBOM crmenu@uueckuii BKIaJA B pa3BUTUE BOOOpaXEHUsA, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (PyHKIMOHAIBHO-TPA(QUUECKON JIMHUU HALIEJIEHO Ha MOJIYy4YeHHE
IIKOJbHUKAMU 3HaHUM 0 (QYHKIUAX KaK Ba)KHEHIIEH MaTeMaTU4eCKOW MOJENN JUIs
ONKCAaHUs U HUCCIENOBaHUs Pa3HO-OOpa3HbIX MPOLECCOB M SBJIECHUI B IPHUPOJE U
oOuiectBe. M3yueHue »TOoro marepuana CrocoOCTBYET Pa3BUTHIO y OOyUYarOIIUXCS
YMEHHUSI MCIIOJIb30BaTh Pa3IUYHbIE BbIPA3UTEIbHBIE CPEJCTBA S3bIKA MAaTEMaTHUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TrpauuecKkue, BHOCUT BKJIaad B (HOpMHUpPOBAHHUE
NPEICTaBICHUN O POJIM MATEMAaTUKU B Pa3BUTUH LIMBWIN3ALNUN U KYJIbTYPHI.

MecTo yueOHOT0 Kypca B y4eOHOM ILJIaHe

Cornacno yuebHOMy miaHy B 7-9 Kiaccax wu3y4aercs Y4eOHBIH Kypc
«AnrebOpa», KOTOPBII BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3/eibl COJEp)KaHUSA:
«Ynucna W BBIYHCICHHSA», «ANTeOpandeckue BBIPRKEHUS», «YpaBHEGHUS U
HEPaBEHCTBa», « DYHKIIUNY.

VY4eOHbIil MIaH Ha u3ydeHue anreOpsl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEAENIO0 B TEUEHHE KAXKIOro roja oOydeHMs], BCEro 3a TpU roja
oOyuenus — He MmeHee 306 y4eOHBIX 4acoB.

Copnep:xanue ydyeOHOro Kypca (mo rogam o0y4eHmusi)

7 KIIACC

Yucna u vluucieHus

PanuoHajJbHbBIE UHC/Ia

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0Jl OT OMHON (OopMBI 3amucu
npobeit k gpyroi. [loHsTue palyMoOHAIBLHOTO YKCIA, 3alliCh, CpPaBHEHHE,
VOOPSIOYMBAHUE  PAIlMOHANBHBIX — 4yucel.  ApudmeTrndyeckue  JEHCTBUS €
palMOHAJbHBIMU 4YHCIIaMU. PelieHue 3amad v3 peaibHOM NPAKTHKA HAa YacTH, Ha
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Ipoowu.

CreneHb ¢ HaTypaJibHBIM TIOKa3aTelieM: OIpelesieHne, MNpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIPE/IEICHHUS, 3aIUCh OOJBIINUX YHCET.

[TporeHThl, 3anuch MPOLIEHTOB B BUJE APOOU U IpoOH B BHJIE MPOLIEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha ITPOLEHTHI, PEIICHHE 3374 U3 PEATIbHON NPAKTUKH.

[IpuMeHeHne NPU3HAKOB  JECIMMOCTH, PA3J0KEHHUE HAa  MHOXUTEIU
HATypaJIbHBIX YUCEN.

Peanbuble  3aBHCHMMOCTH, B TOM  4Hcie IpsiMags W oOpaTHas
IPONOPLUHUOHAITIBHOCTH.

Anzedpauueckue sviparxcenus

[lepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTumbie
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXAY BEIMYMHAMU B BHUIC
dbopmyibl. Beruncnenus mo popmynam.

[TpeoOpa3oBanne OYKBEHHBIX BHIPAKEHUH, TOXKIECTBEHHO PAaBHBIE BHIPAYKEHUS,
npaBuia MpeoOpa3oBaHUsl CyMM M TPOM3BEICHUN, MpaBUiia PACKPBITHS CKOOOK U
NpUBEACHUS MOJOOHBIX ClIaraeMbiX.

CBoIICTBa CTENIEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHowiensl 1 MHOrowieHbl. CTeneHb MHOrowieHa. CliokeHue, BbIYMTaHUE,
YMHOKEHNE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOIO YMHOKEHUS: KBAIpaT CYMMBbI U
KBagpaTr pasHocth. Popmyiia pa3HOCTH KBaJpaToB. Pa3mokeHue MHOTIOYJIEHOB Ha
MHOXHUTEIH.

Ypasnenusn

VYpaBHeHHe, KOpEHb YypaBHEHHUs, IMpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWIBHOCTb YPABHEHUM.

JIuHelHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YHMCJIO KOPHEH JIMHEUHOIO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPaBHEHUIN MO YCIOBHIO
3aiaun. Perenne TeKCTOBBIX 3a7a4 € MOMOUIBI0 YPABHEHUH.

Jlunetinoe ypaenenue ¢ 0yms nepemennvimu u e2o 2pagux’. Cucrema IByX
JIMHEWHBIX YpaBHEHUW C JBYMS IEPEMEHHBIMU. PelleHne CcucteM YpaBHEHHUM
croco0oM moJicTaHOBKH. [IpuMephl pellieHrs TEeKCTOBBIX 3aJlay C TOMOIIBIO CUCTEM
YPaBHCHUU.

Koopounamot u cpaguxu. @ynkyuu

Koopaunara Touku Ha npsMoi. YucnoBble MpoMexyTKH. PaccTosiHue mexny
JIBYMs TOYKaMU KOOPAMHATHOMN IIPSMOM.

[IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. AGcuucca 1 OpJiMHaTa TOUYKH
Ha KOOpAMHATHOW miockocTu. [Ipumepsl rpadukoB, 3agaHHbIX popmynamu. YteHue
rpauKOB pearbHbIX 3aBUCUMOCTEH.

[Tonsarue ¢pynkuuu. ['padpux pynxmpm. CoiictBa pyHkimii. JIuneiinas pyHkuus,
e€ rpaduk. I'padux pynkmuu y =kx + b. I paguuecroe pewienue nunetinblx ypagneruil
U cucmem JUHEUHBIX YPAGHEHULL.

2 3)_IGCL " fajec KypCuBOM 0003HAYECHBI TEMbI, U3YUCHUEC KOTOPBIX IMPOBOAUTCSA B O3HAKOMUTCIIbHOM ITJIaHEC. Henaror
CaMOCTOATCJIIbHO OIPCALCIACT 00BeEM n3y4aceMoro mMarepuajia.
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8 KUIIACC

Yucna u eviuucnenus

KBagpatubeiii kopeHb u3 uyucna. [lonamue 006 uUppayuoHAIbHOM Yucie.
Lecamuunvie npubaudicenuss uppayuonanvHvlx uucen. CBOUCTBa apuPMeTHUECKUX
KBaJIpATHBIX KOPHEW U UX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUN U
BBIYHCIICHUAM. [[eticmeumeinbHble Yucid.

CrerneHb ¢ 1eIbIM MOKa3aTeseM 1 e€ cBoiicTBa. CTaHapTHas 3aluch YUcia.

Anzedpauyeckue 8viparxcenus

KBaapatHerii TpéxuiieH; pa3ioKeHne KBAAPATHOTO TPEXUICHA Ha MHOKHUTEIH.

Anrebpandeckas apo0b. OCHOBHOE CBOMCTBO ajreOpandeckoi apoOu.
CnoxeHre, BBIYMTAHWE, YMHOXXEHHE, JCJICHHE alreOpandeckux  ApoOeil.
PanmonanbsHbIe BRIpAXEHUS U UX TPEOOpa3OBaAHHE.

Ypasuenus u nepasencmea

KBaapatHoe ypaBHeHue, popMylia KOpHEWH KBaJpaTHOrO ypaBHEHUs. 1eopema
Buema. Pemuenne ypaBHEHUH, CBOASAIINUXCS K JMHEWHBIM U KBaJpaTHbIM. [IpocTenimme
IpOOHO-pallMOHAIbHBIEC YPABHEHUS.

I'paguueckas unmepnpemayusi ypagnenuii ¢ 08yMs NEPeMEeHHbIMU U CUCTEM
JIUHEUHbIX YpaBHeHull ¢ 08yMsa nepemeHuvimu. lIpuMepbl pemeHuss CHUCTEM
HEJIMHEHHBIX YPaBHEHUH C IBYMS MTEPEMEHHBIMU.

Pemmenne TeKCTOBBIX 3a7a4 anredpandeckum CrocoOoM.

HucioBble HEPABEHCTBA U MX CBOWMCTBA. HEpaBEHCTBO C OJHOW MEPEMEHHOM.
PaBHOCHMIIBHOCTE HEpaBEHCTB. JIMHENHBIE HEpaBEHCTBA C OJHOM IIEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

Dynkyuu

[Tonsitue Pyukuu. O61acTh ONpeaEICHUS U MHOXKECTBO 3HAYEHUN (PYyHKIUU.
CnocoObI 3a1aHus PYyHKIIHM.

I'paduk bynkuuu. Yrenune cBoiictB ¢yHKuu 1o e€ rpaduky. [Ipumeps
rpa@uKoB (QYHKIMA, OTPaXKaIOIIUX peaTbHbIe MPOIECCHI.

@DyHKIMY, OMNKCHIBAIOIIME TPSIMYI0 UM OOpaTHYI MpPONOPIHOHAIBHbIE
3aBHCUMOCTH, MX rpaduku. OyHknun y = x%,y = x>,y = VX Y =1;. I paguueckoe

peuienue ypasHeHul u cCucmem ypasHeHul.

9 KITIACC

Yucna u evivucienusn

JleCTBUTEIbHbIE YHUCJIA

PanmoHanbHbIC YWCIA, UPPAYUOHANbHBIE YUCAA, KOHEUHble U OeCKOHeuHble
oecsamuunvle Opobu. Muooicecmeo OelicmeumenbHbiX yuces, 0elcmseumenbhble Yucia
Kak beckoHeunble decamuynvie Opoou. Bzaumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOACECMBOM OCUCMBUMENbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

Cpasnenue  OelicmeumenvbHblX — uucen, apugmemuyeckue Oeucmeus ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepeHusi, npuoJIMKeHHs], OIEHKH
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Pa3mepbl OOBEKTOB OKpYXKAIOLIErO0 MHpa, IJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOILEM MUpE.

[TpubnuxéHHOE 3HAYEHUE BEIWYMHBI, TOUHOCTh NMpuOIMxKeHus. OKpyrieHue
yucedn. [Ipuknaka u oneHka pe3yJibTaTOB BBIYUCICHU.

Ypasnenusa u nepasencmea

YpaBHeHUs ¢ OAHOU MePEeMEeHHOM

JIunelinoe ypaBHeHHE. Pemenne ypaBHEHUH, CBOAAIIMXCS K JINHENHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHW, CBOISAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepwl peuwieHus YpasHeHUul mpemvel U 4emeepmou
cmenenet pasiodiCeHuem Ha MHONCUMENU.

Petienne npoOGHO-palimoHAIbHBIX YPaBHEHHUH.

Pemmenne TekCTOBBIX 3aa4 anreOpanyeckKuM METOIOM.

CucreMbl ypaBHeHUi

VYpaBHeHue ¢ JAByMs MEpeMEHHbIMU U ero rpaduk. Pemienuwe cucrem IByX
JIMHEWHBIX YPABHEHUM C JIByMsI MIEPEMEHHBIMU. PelieHue cucreMm IByX YpPaBHEHHUM,
OJIHO U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHU C IByMsI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a/1a4 aNredpanueckum criocoooM.

HepaBencrBa

HUucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemrenue NMHEMHBIX HEPABEHCTB C OJHOM MEpPEMEHHOW. PemeHune cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepeMmeHHOM. KBanpaTHble HepaBeHCTBa.
I'paduueckass uHTEprnperanys HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

Dynkyuu

KBanpatnunas ¢yskius, e€ rpaduk u coiictsa. [lapaGona, KoopauHaThI
BEPIIMHBI MApadOJIbl, 0Ch CAMMETPHUH MAapadOJIbI.

['paduku (byHKITHIA: v = kx, y =hkx + b, y= X,
y = yy= k;I/I UX CBOKWCTBA.

Yucnoewvie nocnedosamenvhocmu

OmnpepnesieHue H cOCOOBI 3aJaHUA YUCJIOBBIX MOCIEA0BATEIbHOCTEN

[ToHsiTHE YMCIOBOW MOCIEIOBATENBHOCTUA. 3aJaHUE MOCIEA0BATEIbHOCTU
peKyppeHTHOM GopMyIoit u GopMyrnon n-ro yieHa.

ApudmMeTnyeckas ¥ reoMeTpruyecKasi Nporpeccum

ApudmeTrnueckass U TeoMeTpuyeckas mnporpeccur. @opmynbl n-TO YiIeHa
apu(pMeTHYeCKOi U TeOMETPUUECKOM MPOTrPeCcCrii, CyMMBI MIEPBBIX 7 YJICHOB.

H3zo0bpasicenue unenos apugmemuueckou u 2eoMempuieckol Nnpocpeccull
MOYKAMU HA KOOPOUHAMHOU naockocmu. JIuneunviti u 3KCHOHEHYUANbHBIL POCH.
Cnooichvie npoyenmui.
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PABOYA ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPHA».7-9 KITACCBHI

Heaun n3yyeHus: yaeOHOro Kypca

Oo01ue nenu u3yueHus: yueonoro kypca «I'eomerpusi» npencrasiensl B [IOOI1
O0OO0O. Onm 3akiIOYalTCAd, MNPEXKAE BCEro B TOM, UYTO Ha YpPOKax TIE€OMETPHUH
oOydJaronuiicss y4uTCsl TPOBOJAUTH  JIOKA3aTENbHbIE PACCYKJEHUS, CTPOUTH
JOTUYECKNE YMO3AKIKYEHUS, JOKa3blBaTh HCTUHHBIE YTBEPKICHHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, IPOBOJHUTH PACCYKICHHUS «OT MPOTHUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (OpMYyIHpPOBaThH OOpaTHbIE YTBEepXkAcHUs. B 00yueHuun
YMEHHUIO pPacCykJaTh COCTOUT Ba)XHOE BOCHUTATEIIBHOE 3HAYECHHUE W3YYECHUS
r€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHONM MAaTEeMaTHYECKOM IIKOJIE.

Btopoil nenp0 H3ydeHHs] TE€OMETPUM SIBISETCS HCIIOJIb30BAaHUE €€ Kak
MHCTPYMEHTA IPU PEIICHUH KAK MAaTEMaTUYECKHUX, TaK M IPAKTUYECKUX 3a/ad,
BCTPEYAIOUIUXCS B PEAJIbHOM JKU3HU. DTOMY COOTBETCTBYET BTOPAsi, BBIUMCIUTEIbHAS
JUHUSA B M3YYEHMM TE€OMETpUM B MIKoJe. JUJI1 3TOro y4MTeNl0 pEeKOMEHAYETCs
noa0upaTh 3a7aud NPAKTHUYECKOro XapakTepa g PacCMaTPUBAEMbIX TEM, YUHUTh
00y4aronMxcsi CTpPOUTh MaTEMAaTUYECKUE MOJIEIN PEalIbHbIX KU3HEHHBIX CUTYaluH,
IPOBOJNTH BBIYMCIEHUS W OLEHHMBATh aJ€KBATHOCTH IIOJyYEHHOTO pPE3YJbTaTa.
KpaitHe BaxxHO mNOAYEPKHUBATH CBSI3M TE€OMETPUHM C JIPYTHMHU IPEAMETAMH,
MOTHBUPOBATh HMCIOJB30BaTh OINPEIACICHUSI T€OMETPUUYECKUX (GUTYp U TOHSTHUH,
JEMOHCTPUPOBATH IPUMEHEHUE MOJYUYECHHbIX YMEHUH B (PU3UKE U TEXHUKE. DTH CBSI3U
HauOoJiee IpKO BUAHBI B TeMaxX «BekTtopb», « TpUroHoMeTpruuecKue COOTHOIICHUS»,
«Meton koopauHaT» 1 «Teopema [Tudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMy IuUlaHy B 7-9 Kiaccax u3ydaercs YYeOHBI Kypce
«l'eoMeTpus», KOTOPBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE PA3NEibl COACPIKAHUA:
«I'eomeTpuueckue GUrypsl 1 uX CBOMCTBaY, «V3MepeHre reoMeTpuyeCcKuX BEITUUNH,
a Takxke «JlekapToBbl -KOOpPAMHATBI Ha IUIOCKOCTH», «Bektope», «/IBrmkenus
wiockocti» U «lIpeobpazoBanus mogoous.

VY4eOHbIi TUIaH NpeaycMaTpUBaeT U3yYeHHE IeOMETpUU Ha 0a30BOM YpOBHE,
UCXO0/s U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM I'O/1y, BCETO 3a TPU rojia 00ydeHHMsI
— He meHee 204 yacos.

Copnep:xanue ydyeOHOro Kypca (mo rogam o0y4eHmusi)

7 KIIACC

Hauanpnble nonaTus reomerpun. Todka, npsMas, OTpe30K, Jdyd. Yroia. Bunasl
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yrioB. BeprukanbHble W cMexHBIE yribl.  buccektpuca yrna. Jlomanas,
MHOTrOYyrosibHUK. [IapannenpbHoCTh M NEpIEHANKYIAPHOCTD NPSMBIX.

Cummempuunvie gpuzypui. Ocrosuvie ceoticmea ocesoli cummempuu’. TIpumeps
CUMMETPHH B OKPY>KAIOLEM MUPE.

OcHogHble NOCMPOeHUsi ¢ NOMOWBIO YUPKYJISL U TUHEUKU.

Tpeyronsuuk. Beicota, Mmeauana, buccekTpuca, ux cBoiicTBa. PaBHOOeIpeHHBIN
Y PaBHOCTOPOHHMI TpeyroJbHUKH. HEpaBEeHCTBO TpEyroJIbHUKA.

CBoiicTBa U NMPU3HAKK PABHOOEAPEHHOIO TpeyroiabHuka. [Ipu3naku paBeHcTBa
TPEYTOJIBbHUKOB.

CBoiiCTBa M MPU3HAKK MAPAIUIENBHBIX OpsIMbIX. CyMMa YIJI0B TPEYTOJbHHUKA.
BHeurnue yriel TpeyroyibHUKA.

[IpssMOyTOJIbHBIM ~ TpeyroiabHUK. (CBOHCTBO MEOUAHBl  MPSIMOYTOJIBHOTO
TPEyTOJIbHUKA, IPOBEAEHHOM K TMIOTEHY3€. [Ipu3Hakyu paBeHCTBA IPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [ IpsIMOYTrONbHBII TPEeyTroabHUK ¢ yraom B 30°.

Hepasencrtsa B reomerpun: epagencmeo mpey201bHuKa, HEPABEHCTBO O UIMHE
JOMaHO#, TeopemMa O OonblieM yriae U OoJblIel CTOpOHE TPEYroJbHUKA.
IleprieHIMKYIISIp U HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccekrpuca yriaa H  CEpeAUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK TEOMETPUYECKAE MECTA TOUYEK.

OKpyXHOCTb U KpPYT, XOpJa U AUaMeTp, UX CBOKCTBA. B3anMHOE pacnonoxeHue
OKpPY)KHOCTH M TmpsMou. KacatenpHas M cekymas K OKpYXHOCTU. OKpyKHOCTb,
BIIMCaHHAasA B yroJl. BnucaHHas v onrcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

Yerpipéxyronpauku. [lapamnenorpamMm, €ro npusHaku U cBoWcTBa. YacTHbIE
Cllydau IMapajuieorpaMMoB (MPSMOYTOJbHUK, pOMO, KBaApaTr), HUX MPU3HAKUA H
cBorictBa. Tpamemnusi, paBHOOOKas Tpameuusi, €€ CBOMCTBA U IPU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

Memoo yosoenus meouanul. llenmpanvras cummempusi.

Teopema Daneca u meopema o nponopyuoHatbivlx ompeskax. CpelHUE JINHUN
TPEYTOJbHUKA U Tpaneuuu. [lenmp macc mpey2onbHuka.

Ilooobue mpeyeonvruxos, Koag@uyuenm noooodus. Ilpuznaxu noooous
mpeyzonvruxkos. IlpumeneHmne moaoous Mpyu perieHny MPakTHUECKUX 3aad.

CpoiicTBa miomaneil reoMmerpuueckux ¢uryp. Popmynsl i IUIOLIAAN
TpPEeYrojbHHUKa, MapamiersorpaMma, pomOa u Tpanenuu. OTHOILIEHUE IUIOIMIACH
no1I00HBIX uryp.

Brrunciienne miomanei TpeyroJbHUKOB M MHOTOYTOJBHHUKOB Ha KJIIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa npu permeHun
NPAKTUYECKUX 3a/1a4.

CuHyC, KOCUHYC, TaHT€HC OCTPOrO yrIjla NPSIMOYTOJbHOIO TPEYrOJIbHUKA.

3 3I[€CL " Jajie€ KypCcuBoOM 0003HAYCHBI TCMBbI, U3YUYCHUC KOTOPBIX IPOBOJAUTCA B OBHAKOMUTCIILHOM ILJIAHE. Hezlaror
CaMOCTOATCJIIbHO OIPCALCIACT 00BeEM n3ydaceMoro mMmarepuaJa.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpryeckne (PyHKITUU YTIIOB
B 30°, 45° u 60°.

BricanHble ¥ HEHTPaJIbHBIE YIJIbI, YTOJ MEXKIY KacaTeIIbHOU U XOPAOU. YTJIbI
MEXIy XOpJAaMU M CEKyUIMMU. BHOHUCaHHbIE M ONHMCAHHBIE YETBHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxenue AByX oOkpyxkHoctedl. Kacanue okpyxHocteil. OOume
KacaTeNbHBIE K ABYM OKPYKHOCTSIM.

9 KITIACC

Cunyc, kocunyc, TanreHc yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. POPMYJIbI IPUBEICHUS.

Pemenune tpeyronbHukoB. Teopema KOCHHYCOB U T€OpemMa CUHYCOB. Pemienue
NPAKTUYECKHUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

IIpeobpazosanue nooobus. [looodoue coomeemcmseeHHbIX IIEMEHMO8.

Teopema o npousgedeHuy Ompe3Ko8 Xopo, meopemvl 0 NPOU3EEOEHUU OMPE3KOE
cekywjux, meopema o Keaopame KacameabHO.

Bekrop, nmnuHa  (MOaynb)  BEKTOpa,  COHANPABICHHBIE  BEKTOPHI,
IPOTUBOMNOJIOKHO HANPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpOB, ONEpalMd HaJa  BEKTOopaMmH. Pa3noxkeHue BekTopa IO JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopnuHatel BekTOopa. CKaISApHOE MPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JIs1 HAXOKICHHUSI IJTMH U YTJIOB.

JlekapTOBBI KOOpAMHATHI HA IUIOCKOCTH. YpasHenus npsamol N OKPY>KHOCTH B
KOOpAWHATaX, MEPECEUCHUE OKPYKHOCTEHM M NpsIMbIX. MeEToa KOOpAMHAT U €ro
IIPUMEHEHUE.

IIpaBuibHBIE MHOTOYTOIBHUKH. [{MMHA OKpyXHOCTHU. ['pagycHas u paguaHHas
Mepa yTJia, BBIYMCIEHUE JIUTMH IyT OKpYyKHOCTe. [1nomane kpyra, cekropa, CEerMeHTa.

Heuoicenua nnockocmu u eHympeHnHue cummempuu ¢ueyp (d1emenmaphvie
npeocmasnenus). Ilapannenvruiti nepenoc. Ilosopom.
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PABOYAA ITPOI'PAMMA YUEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» 7-9 KIIACCBI

Henn n3yyeHus: yaeOHOro Kypca

B coBpemenHOM 1H(ppoBOM MUPE BEPOATHOCTH U CTATUCTUKA IPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPHUIIOKEHUH, TaK U UX
posii B oOpa3zoBaHuu. Kaxxplil 4eIoBEeK MOCTOSIHHO MPUHUMAET PEIlIEHHs HA OCHOBE
UMEIOIIUXCS Y HETO AaHHBIX. A JI7I1 0O0OCHOBAHHOTO MPUHSTHS PEIICHUS B YCIOBUSX
HeJocTaTKa WiIM H30bITKa WHGOpPMAIMM HEOOXOAMMO B TOM YHCIE XOpPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MbIIIeHHE. IMEHHO mO3TOMY
OCTpO BCTaja HEOOXOJUMOCTh C(HOPMHUPOBATH y OOYYAIOIIMXCS, B TOM 4YHUCJE
oOyuatomuxcst ¢ 3P, dyHKIMOHANIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYI0O B ceOs B
KA4eCTBE HEOTHEMJIEMOM COCTAaBISIOIIEH YMEHHE BOCHPUHUMATh W KPUTHYECKU
aHAIM3UPOBaTh WH(MOPMAIUIO, MPEACTABICHHYIO B Pa3IW4YHBIX (popMax, TOHUMATH
BEPOSITHOCTHBI  XapakTep MHOTMX pPEAJbHBIX [MPOLIECCOB M  3aBUCHMOCTEH,
MPOU3BOANTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
MpUHITUTIIAMU cOOpa, aHalIM3a U MPEACTABJICHHSI TAHHBIX U3 PA3IMYHBIX chep KU3HU
00II1ecTBa ¥ TOCYapCTBA MPUOOIIAET O0YUJAIOIMINUXCS K OOIECTBEHHBIM HHTEPECAM.

B crpykrype mnporpaMmbl ydueOHOTo Kypca «BeposiTHOCTb U CTaTUCTHUKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIEIYIOIINE CONEPKATEIbHO-METOANYECKUE JIMHUHN:
«lIpencraBieHne JaHHBIX U ONKUCATENIbHAS CTATUCTUKAY; «BEpOATHOCTBY; « DJEMEHTBI
KOMOUHATOpUKNY; «BBeaeHue B Teoputo rpadosy.

Conepxanue nunun «lIpencraBiieHre NaHHBIX M OMMCATEIbHAs CTATHCTUKA»
CILy’KUT OCHOBOM sl (pOPMUPOBAHUSI HABBIKOB pa0OTHI ¢ HHGOPMAIIMEH: OT YTEHUS U
WHTepOpeTanuu WHPOPMAIMK, MPEACTaBICHHOW B TabiWIax, Ha AWarpaMMax u
rpadukax g0 cOopa, MPEACTABICHUS M aHajdM3a JaHHBIX C HCIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHK CPEeTHUX W paccemBaHus. Pabortas ¢ gaHHBIMH,
obOyuaroruecst ¢ 3[1P y4atcst cauThiBaTh M MHTEPIPETUPOBATH JAaHHBIC, BBIIBUTATH,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEUIIME TUMOTE3bl, PA3MBIIUIATh HaJ
(dakTOpamMu, BBI3BIBAIOMIUMH W3MEHYMBOCTh, W OIEHWBATh WX BIUSHUE Ha
paccMaTpUBaeMbI€ BETMYHUHBI U IPOLECCHI.

NHTyUTHBHOE NPEACTABICHUE O CIYy4YalHOW HM3MEHYMBOCTH, HUCCIEIOBAaHUE
3aKOHOMEPHOCTEN U TEHACHUMI CTAHOBUTCA MOTUBUPYIOLIEH OCHOBOW I U3YUEHUS
Teopuu BeposiTHocTel. bomnbioe 3HaueHue st oOydarontuxcs ¢ 311P 31eck umeror
MPAKTUYECKUE 3aJaHUsl, B YACTHOCTU OINBITHl C KJIACCUYECKHUMHU BEPOSTHOCTHBIMU
MOJEIISIMH.

[TonsiTue BEpOSTHOCTH BBOAUTCS Kak Mepa MpaBAONoaoOus CIy4dailHOTo
coObrtus. [Ipu m3yuenun kypca odyqatontuecs ¢ 3[1P 3HakomsaTCs ¢ mpocTermmmu
METOAAaMU  BBIYMCJICHUSI BEpPOSITHOCTEM B  CIyYaWHBIX OKCIEPUMEHTAX C
PABHOBO3MOKHBIMU  3JIEMEHTAPHBIMU  HMCXOJIaMH, BEpPOATHOCTHBIMH 3aKOHAMH,
NO3BOJISIIOIIMMU CTaBUTh U peniath Oosee CloXkHbIE 3aiadyd. B Kypc BXOAST
HayaJbHbIE TMPEACTABICHUS O CIy4alHbIX BEIMYMHAX © HUX  YHCJIOBBIX
XapaKTepUCTHKAX.
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Taxke B paMKax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOy4arOUIUXCS C
3[IP ¢ MHOXECTBaMM M  OCHOBHBIMH  ONEPALMSAMU  HaJ  MHOXECTBAMH,
paccMaTpuBalOTCA IpPUMEPbl TMPUMEHEHUs [ peleHus 3ajad, a Takke
UCIIOJIb30BaHUS B IPYTUX MaTeMaTHUYECKUX Kypcax U y4eOHBIX PEIMETAX.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xnaccax usywaetrcsi Kypc «BeposSTHOCTh M CTAaTHCTHKA», B KOTOPBIM
BXOmIT pazgensl:  «lIpencraBieHne MaHHBIX W ONMHUCATEIbHAST CTATUCTUKAY;
«BeposTHOCThY; «DMeMEeHTHl KOMOMHATOPUKIY; «BBeneHue B Teopuio rpadoBy.

Ha usydenue manHoro kypca oTBOAMT | y4eOHBINM Yac B HENEIIO B TCUCHHE
KaXI0TO Toaa o0ydenusi, Bcero 102 y4eOHbIX daca.

Copnep:xanue yuyeOHOro Kypca (mo rogam o0y4eHmusi)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaONWIl, AUArpaMm, rpadukoB. 3amorHEHHE
TaOJIUII, YTEHUE U TTOCTPOCHHUE AUArpaMM (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpauKoB peanbHbIX MpoiieccoB. M3Biaeduenne nHpopMaluu U3 AuarpaMm u
Ta0JIHIL, UCTIOIB30BAHNE U UHTEPIPETALIUS JAHHBIX.

OnucarenbHasi CTaTUCTHKA: cpefHee apuMeTH4YecKoe, MeIHhaHa, pa3Max,
HaumOOJIbIIIEE W HAMMEHBIIEE 3HAYEeHUS HaOoOpa 4YHUCIOBBIX JaHHBIX. I[IpuMepsl
CIIy4allHOW U3MEHYHUBOCTH.

Cryuatinoltl 3Kcnepumenm (onvim) u caydaiinoe cobvimue. Beposmnocmov u
yacmoma. Ponb manogeposamuuix u npaxmuyecku 00CmMo8epHbiX COObIMULL 8 NPUPOOe
u 6 obwecmese. Monema u u2panbras KOCmMb 6 meopuu 6eposimHocmer’.

I'pagh, eepwuna, pebpo. Cmenenv eepuwiunvl. Hucio pébep u cymmapnasn
cmenens eepuiun. llpeocmasnenue o ceasnocmu epaga. Llenu u yuxner. I[lymu @
epaghax. Ob6x00 epagha (3iinepos nyms). IlpeocmasienHue 06 OpueHmMuUpoOBAHHOM
epaghe. Pewenue 3a0au ¢ nomoubto epagoa.

8 KUIIACC

[IpencraBnenne qaHHBIX B BUJIE TaOJIHUII, AHArpaMM, TpaduKoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, IOAMHOXECTBO. Omnepanuu  Haj
MHOXECTBaMU: 00OBbEIMHEHHE, MepeceueHue, nonoHeHue. CBONWCTBA Oonepaiuii Hajl
MHO>KECTBAMH: MIEPEMECTUTEILHOE, codeTaTeabHoE, pacupeaeuTeNbHOE,
BKITFOUeHMS. Vconp30Banne rpaduaeckoro mpeacTaBICHUS MHOXKECTB IS ONTUCAHUS
peabHBIX MPOLIECCOB U SIBJICHUMN, TPU PEIICHUU 3a/1a4.

H3mepenue pacceusanus oammwix. /{ucnepcus u cmanoapmuoe OMKIOHEHUe

4 3I[€CL " Jajie€ KypCcuBoOM 0003HAYCHBI TCMBbI, U3YUYCHUC KOTOPBIX IPOBOJAUTCA B OBHAKOMUTCIILHOM ILJIAHE. Hezlaror
CaMOCTOATCJIIbHO OIPCALCIACT 00BeEM n3y4aceMoro mMarepuajia.
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YuCn08biX HAOOPOo8. [uacpamma pacceusanus.

DneMeHTapHble COOBITHS  CllydalHOTO ombiTa. CrydailHble  COOBITHS.
BepositHocT coObITHiI. OTIBITEI ¢ PABHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUSIMHU.
Crnyuaiinpiii BBIOOp. CBSI3b MEXTy MAJIOBEPOSITHBIMU M TTPAKTUYECKH JOCTOBEPHBIMH
COOBITHSIMU B TIPUPOJIE, OOIIECTBE M HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEeHHOCb NYMU, CYWeCmeo8anue GUcadell
BEPUIUHDL, CB5A3b MeJHCOY UYUCTIOM 8epuiuH U duciom pébep. llpasuno ymuodrceHus.
Pewenue 3a0au c nomowwio epaghos.

IIpomusononooxcuvie coovimus. [uacpamma Ounepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyna — CloHCeHUs]
gepossmHocmell. Ycnosnas eeposmuocmo. Ilpasuno ymuooicenus. Heszasucumobie
coovimust. [Ipedcmasnenue sxcnepumenma 6 eude Oepesa. Pewenue 3adau Ha
HAaxoodicOeHue 8eposimHOCcmell ¢ NOMOWbI0 Oepesa CIYHUAUHO20 IKCNepuMeHma,
ouazpamm Diinepa.

9 KITIACC

[IpencraBneHue JaHHBIX B BUAE TaOIUL, JUarpamm, rpadukoB, HHTEpIpETaLus
JaHHbIX. YTEeHUE U OCTpOEHUE TalHIL, AMarpaMm, rpa)uKoB 10 peaabHbIM 1aHHBIM.

[lepecranoBku u Qakropuan. CoueTaHuss U YUCIO COYETAHUU. TpeyeonbHuk
Ilackans. Pemenue 3a1a4 ¢ UCNOIB30BaHUEM KOMOWHATOPUKH.

I'eomempuyeckasn eeposimnocmo. Cryuaiinvlii 66100p mMouku u3 ¢ueypel Ha
NJI0CKOCMU, U3 OMPe3Ka U U3 0y2U OKPYIHCHOCMU.

UcnbiTanne. Ycnex u Heynaya. Cepust ucnbITaHul A0 niepBoro ycnexa. Cepust
ucneiTanuii bepaymnu. BepositHocTr coObITHI B cepuu ucnbiTaHuil bepHym.

CnyualiHass BeNMYMHA M pacHpelelieHue BeposTHOCTEW. MareMmarnueckoe
OKHJlaHue U aucrepcus. [IpuMepsl MaTeMaTnyecKoro 0’KMIaHNs KaK TEOPETUIECKOTO
CPEIHEr0 3Ha4CHMsI BEJIMYMHBI. MaTeMaTuuecKoe 05KMIaHNE U TUCTIEPCUs CIIy4alnHOM
BEJIMYMHBI YHUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIum».

[Tonsitue o 3akoHe OOdbIIKMX uyuced. M3MepeHne BEpOSITHOCTEM C MOMOILBIO
gyacToT. Posib 1 3HaueHne 3akoHa OOJIBIINX YHCEI B MPUPOJIE U OOIIECTBE.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeneHne OICHKM JOCTIKEHUHN IUIAHUPYEMBIX PE3YJIBTaTOB OCBOCHHS
y4eOHOro MpeaMeTa MPOBOIUTCS B (DOPME TEKYIIETO U PYOSKHOTO KOHTPOJIS B BU/IE:
KOHTPOJIbHBIE pabOThl, CaMOCTOSATENbHBIE pPa0OTHI, 3a4eThl, MaTEeMaTHYECCKHE
JTUKTAHTHI, TPaKTUYECKHe pPabOThl, MUCHMEHHBIH OTBET MO WHANBUIYAILHBIM
KapTOYKaM-3aJIaHUSIM, TECTUPOBAHUE.

Jlst o6yuatomuxcst ¢ 3[1P Bo3amMoxkHO m3MeHeHne (OpMYITUPOBKHU 3aJlaHui Ha
«TIOIIATOBYIOY, aIANITAIIUIO MPEIaracMoro o0y4JaroneMycst TeCTOBOTo (KOHTPOJIbHO-
OIICHOYHOT'0) MaTrepuaja: HCIIOJIb30BAaHUE YCTHBIX M THCHBMEHHBIX WHCTPYKIIUH,
YIPOIIEHNE JUTMHHBIX CIIOKHBIX (OPMYITUPOBOK MHCTPYKIIHA, PEIICHHE C OMOPOi Ha
aJITOpUTM, 00pa3sell, UCTIOIh30BaHUE CIIPABOYHON MH(OPMAIIHH.
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Maremarnka
5 kiacc

Kontponsnas padora Ne 1. Tema. HatypanbHbie unca.

Kontponbhas padota Ne 2. Tema. /leficTBus ¢ HaTypadbHBIMU YHCIAMHU.

Kontponbshas padora Ne 3. Tema. Micnons30BaHue CBOMCTB AEUCTBUI TpH
BBIYMCIICHUSIX.

KontponbsHas padota Ne 4. Tema. Yribl 1 MHOTOYTOJILHUKH.

Kontponsnas padota Ne 5. Tema. JlenmumocTs yucen.

Kontponsnas padota Ne 6. Tema. OObIKHOBEHHBIE APOOH.

Kontponwsnas padota Ne 7. Tema. Ciio)keHHe ¥ BEIYUTaHUE APOOEH.

Kontponbsnas padota Ne 8. Tema. YMHOXKeHUE U feieHUE IPOOEH.

Kontponwsnas padora Ne 9. Tema. [lecstuunbie qpodu. CpaBHEHHE AECATUYHBIX
TpoOeii.

Kontponbhas padorta Nel0. JlelicTBUS ¢ AECITUYHBIMU APOOSIMHU.

Kontponbhas padota Ne 11. Tema. Utoroast koHTposibHas paborta.
6 kiacc

Kontponbhas padota Nel. Tema. JlenumocTh HaTypaJbHBIX YHCET.

Kontponbhas padota Ne2. Tema. OObikHOBEHHAs ApoOb. OCHOBHOE CBOMCTBO
Ipoowu.

Kontponbnas pabota Ne3. Tema. OtHomienue. [Iponopius.

Kontponwsnas padota Ne4. Tema. [IporieHT.

Kontponwsnas padota Ne5. Tema. UerbipexyroabHuK. @opMyIibl IepUMeTpa
IJIOIIA/IA MPAMOYTOJIBHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTpULIATEIbHBIE YHCIIA.
CpaBHEHUE MOJOKUTEIBHBIX U OTPULIATENBHBIX YUCET.

Kontponbshas padora Ne7. Tema. CriokeHHE U BEIYMTAHHUE MTOJTOKUTEIHHBIX H
OTPULIATEIBHBIX YUCEN.

Kontponbshas padota Ne8. Tema. YMHOKEHUE W JCIICHUE MOJOKUTEIBHBIX H
OTPULIATEIbHBIX YUCEN.

Kontponsnas pabora Ne9. Tema. I[IpsmoyronpHasi cuctemMa KOOpPIHUHAT.
JlnarpamMMBel.

Kontponbhas padota Nel0. Tema. UToroBast koHTpoJsibHas padoTa.

Auredpa
7 kaacce
Kontponsnas pab6ora Nel. Tema. Apudmerndyeckue OEUCTBUS C
pPalMOHAJIBHBIMU YHCIIAMH.
Kontponbsnas pabota Ne2. Tema. CTeneHs ¢ HATypaJIbHBIM MOKa3aTeJIeM.
Kontponbhas padota Ne3. Tema. BykBeHHbIe BbIpaKeHHUS.
KonTtponbshas pabota Ne4. Tema. MHOTOUJICHBI.
Kontponbhas pabota Ne5. Tema. @opmMyIibl COKPAILICHHOTO YMHOKEHHS.
KonTtponbshas padota Ne6. Tema. JInHeitHOE ypaBHEHHUE C OJTHOM MEPEMEHHOM.
Kontponbhas padota Ne7. Tema. CucteMbl THHEHHBIX YpaBHEHH.
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Kontponbshas pabota Ne 8. Tema. Koopaunarte! u rpadukm.
Kontponsnas padora Ne 9. Tema. Ilonstue pyukiuu. Jlnnerinas GyHKuus.
Kontponsnas padota Nel0. Tema. iToroBast KOHTpoJibHasE paboTa.
8 kiacc
Kontponwsnas padota Nel. Tema. KBaapathslii kopeHb. Apudmernyeckuit
KBaJpaTHBIN KOPEHb.
Konrponsnas pabora No2. Tema. CreneHb ¢ IeJbIM IOKa3aTeJeM.
CranpapTHbIil BUJ YKCIIA.
Kontponsnas pabora Ne3. Tema. AnreOpamueckas apoOb. CokpailleHue
TpoOeii.
Kontponbshas padora Ned4. Tema. JleicTBus ¢ anredpandyecKuMu ApoosiMu.
KontponbsHas padota Ne5. Tema. KBagpaTHbie ypaBHEHUS.
Kontponbhas padora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPaTHBIM.
TekcToBbI€ 3a1a4u, CBOASIIMECA K KBAJAPATHBIM.
Kontponwsnas padora No7. Tema. CucteMbl ypaBHEHUH.
Kontponbshas padora Ne8. Tema. UnucnoBble HepaBEeHCTBA U UX CBOMCTBA.
Kontponbhas pabota Ne9. Tema. Cuctembl HEpaBEHCTB € OJJHOM MEPEMEHHOM.
Kontponbhas padota Ne 10. Tema. Gukuuu. yncnoBbie GyHKIUH.
Kontponbhas padota Nel 1. Tema. UToroBast koHTposibHas padoTa.
9 kiaacc
Kontponbhas padora Nel. Tema. Uncna 1 BRIUNCIICHHUS.
Kontponbhas padota Ne2. Tema. YpaBHeHuUs ¢ OJHON EPEMEHHOIA.
Kontponbshas pabota Ne3. Tema. JlpoOHO-parimoHaIbHBIE YPABHECHHSI.
Kontponbhas pabota Ned. Tema. CucteMbl ypaBHEHUH € IBYMsI IEPEMEHHBIMHU.
Kontponbhas padota Ne5S. Tema. JIuneiinbie HepaBeHCTBA C OIHOM IEPEMEHHOM.
Kontponbhas padota Ne6. Tema. KBagpaTHble HepaBeHCTBA.
Kontponbhas pabota Ne 7. Tema. KBaapaTuunas GyHKIUS U ee CBONCTBA.
Kontponsnas padota Ne 8. Tema. Apudmerndeckast mporpeccusi.
KontponbsHas padota Ne 9. 'eomeTpudeckasi mporpeccusi.
Kontponsnas padora Nel0. Tema. MTorosast KoHTpoJibHas paboTa.

I'eomeTpus
7 Kaacce

Kontponbnas pabGota Nel. Tema. OcCHOBHBIE TE€OMETPUYECKHE CBONCTBA

IpoCTeHIMX PUryp.
Kontponbnas padota Ne2. Tema. CMeXHbIC U BEPTUKAJILHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3Haku paBeHCTBA TPEYTOJIbLHUKOB.
Kontponsnas padora Ne4. Tema. PapHoOeipeHHBIN TPEYTOJIbHUK.
KonrtponbsHas pabota Ne5. Tema. [lapannensHbie npsiMbie.
Kontponsnas pa6ota Ne6. Tema. Cymma yriioB TpEyrojbHHKA.
Kontponsnas padora Ne 7. Tema. OKpyKHOCTb U KPYT.
Kontponbhas padota Ne6. Tema. iToroBast kKoHTposbHas padboTa.

8 kinacc
Kontponbhas padota Nel. Tema. UeTslpeXyronbHUKH.
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Kontponbhas padorta Ne2. Tema. Cpenusisi nuaus tpeyroiabHuka. CpemaHsis
JIMHUS TPANELHH.
Kontponbshas padora Ne3. Tema. [Tnomaas TpeyroiabHuka, napauieaorpamma.
Kontponsnas padota Ne4. Tema. [1nomaas mogo06HbIx Guryp.
Kontponbsnas pabota Ne5. Tema. Teopema IIudaropa.
Kontponbsnas pabota Ne6. Tema. YTl B OKPYKHOCTH.
Kontponbshas padorta Ne7. Tema. UToroBast KOHTpoJibHasi paboTa
9 kiacc
Kontponbhas padota Nel. Tema. Perienue TpeyronbHHUKOB.
Kontponbhas pabota Ne2. Tema. [1nomaau TpeyroasHUKa, Y4€THIPEXYTOJIbHUKA.
Kontponbhas padota Ne3. Tema. BexTopsi.
Kontponbhas pabota Ne4. Tema. /lekapTOBbI KOOPAUHATHI HA TUIOCKOCTH.
Kontponbnas padota Ne5. Tema. [IpaBuiibHbIe MHOTOYTOJIBHUKH.
Kontponsnas pabota Ne6. Tema. [lnomiaas kpyra v €ro yacTen.
Kontponbshas padorta No7. Tema. UToroBast KOHTpoJibHAs paboTa.

BepoSITHOCTB M CTATHCTHKA
7 KJjacc

Kontponbnas padota Nel. Tema. [IpencraBieHue qaHHBIX.
Kontponsnas paborta Ne2. Tema. OnucarenbHasi CTaTUCTHKA.
Kontponbnas padota Ne 3. Tema. CityqaiiHast ©3MEHUUBOCTb.
Kontponbhas pabota Ne 4. Tema. BeposiTHOCTh M 4YacTOTa CIy4ailHOTO

COOBITHSI.

8 kiacc
Kontponbnas padota Ne 1. Tema. MuoxectBa.
Kontponbhas pabota Ne2. Tema. BepossiTHOCTB Cily4aifHOrO COOBITHSI.
Kontponsnas padota Ne 3. Tema. CiyqaitHbie COOBITHS.

9 kiacc
KontponbsHas padorta Ne 1. Tema. DnemMeHTbl KOMOUHATOPHKH.
Kontponbshas pabota Ne 2. Tema. McnbiTanus.
Kontponbnas padora Ne 3. Tema. CnydaitHasi BeJIMUUHA.
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[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBEHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIM K OOyYeHHIO MaTeMaTHKE W IEJICHANPABICHHON MMO3HABATEIHLHON
IeSITeTbHOCTH;

NOBBIIIEHHE YPOBHS CBOGM  KOMIIETEHTHOCTH 4epe3  MPaKTUUYECKYIO
IESITeIbHOCTD, TPEOYIOIIYI0 MATEMAaTUYECKUX 3HAHUM, B TOM YHCIIE YMEHUE YUYUTHCS
y OpYTUX JTIOAEH;

CHOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIHIO, OBITh TOTOBBIM JI€HCTBOBATH
B OTCYTCTBHUE rapaHTHH ycriexa;

cnocobHocts oOyuatomuxcst ¢ 3[IP k oco3nanuio cBoux HeUIUTOB H
MPOSIBJICHUE CTPEMIICHHSI K UX MTPEOI0JICHUIO;

CHOCOOHOCTB K CAMOPA3BHUTHUIO, YMEHHE CTABUTH JOCTIKUMBIC IIEIIH;

YMEHHE pa3inyarh y4eOHbIe CUTyallid, B KOTOPBIX MOXKHO JICHCTBOBAThH
CaMOCTOSITEJIEHO, W CHUTYyalldd, TA€ CJIEIyeT BOCIOJIb30BATHCA CIPABOYHOM
MHpOpMaLel UK JPYTUMU BCIIOMOTaTEeIbHBIMU CPEICTBAMU;

CIOCOOHOCTH MEPEHOCUTH MOJTyYEHHBIE B X0/ 00yUYSHHSI 3HAHUSI B aKTyaJIbHYIO
CUTYyaluio (IpY peuIeHnH )KUTEHCKUX 3a1a4, TPeOyIoIuX MaTeMaTHYeCKUX 3HAHUN);

CIOCOOHOCTh OPUEHTHPOBATHCA B TPEOOBAHUIX U MpaBWIIaX MPOBEIACHUS
MPOMEKYTOUYHOM U UTOTOBOM aTTeCTallU;
OBJIaJICHHE OCHOBaMH (PMHAHCOBOM IPaMOTHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHblMu yueOHbIMU NOZHABAM ETIbHBIMU 0CUCHEUAMU:

yCTaHaBIMBaTh  MPUYMHHO-CICJACTBEHHbIE CBS3M B  XOJ€  YCBOCHHS
MaTeMaTHYeCKOro MaTepuana;

BBISIBJIATH ACPHUIUT AAHHBIX, HEOOXOAUMBIX JJIS PELICHHs MOCTABICHHOM
3ajJjauu;

C MIOMOUIBIO YUHUTEJNSI BHIOUPATh CIIOCOO pPeleHHs MaTeMaTHYeCKOM 3a1a4u
(cpaBHMBaTH BO3MOKHBIE BApPUAHTHI PEIICHUS);

OpUMEHSATh M TpeoOpa3oBbIBaTh 3HAKM M CHUMBOJBI B XOJ€ pELICHHUS
MaTeMaTHYeCKuX 3a/]1ay;

yCTaHaBJIMBATh NICKOMOE U IAHHOE MIPU PELICHUH MaTeMaTU4eCKOH 3a/1a4u;

NOHUMATh U UHTEPIPETUPOBATH MHPOPMALIUIO PA3TUYHBIX BHIOB U (POpPM
NpeACTaBICHHUS;

WLTIOCTPUPOBATH peliaeMble 3a7a4i rpauIecCKUMU CXEMaMHu;

3¢ ($EeKTUBHO 3alIOMUHATH M CUCTEMATU3UPOBATh HH(POPMAIIHIO.

NOHUMATh U UCTIOJIB30BaTh MaTEMaTUYECKHE CPENICTBA HATTISIIHOCTH (Tpaduku,
AMarpaMMbl, TaONMUIBI, CXEMbl W Jp.) A WUIIOCTPAlluM, HWHTEPIPETaLnH,
apryMeHTalllu.
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Osnaoenue YHUGEPCAbHBIMU yueoHbIMU KOMMYHUKAMUGHbIMU
oelicmeuamu:

OpTaHU30BBIBATh YYEOHOE COTPYAHUYECTBO M COBMECTHYIO NESITEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMU B MIPOIIECCE PEIICHUS 3a/ay;

B3aMMOJICHCTBOBATh U HAXOJIUTh OOIINE CIIOCOOBI pabOTHI; paboTaTh B TPYyIIIIE:
HaxXOJIUTh O0OIIee perieHrue W pas3pemarbh KOH(IUKTBI Ha OCHOBE COTJIACOBAHUS
MO3UIINN U yu€Ta MHTEPECOB; CAyIaTh NapTHEPA; (HOPMYIUPOBATH, APTYMEHTUPOBAThH
U OTCTaWBaTh CBOE€ MHEHUE;

POTHO3UPOBATh BO3HUKHOBEHUE KOH(MIMKTOB IMPU HAIMYUK Pa3HBIX TOYEK
3peHUs W pa3peliaTh KOH(JIMKTHI Ha OCHOBE y4€Ta MHTEPECOB U MO3MIMHA BCEX
YYaCTHUKOB;

apryMEHTHPOBAaTh CBOIO IIO3HUIMI0O U KOOPAUHUPOBATH €€ C MO3ULUSIMHU
napTHEPOB B COTPYJIHUYECTBE NPHU BbIPAOOTKE OOILIEro pelIeHUs B COBMECTHOM
NEATEIIbHOCTH;

BBITIOJIHATh CBOIO 4acTh PabOThI, JOCTUTATh KAadyeCTBEHHOTO pe3ysbTaTra u
KOOPAMHUPOBATH CBOU JICUCTBUSA C IPYTUMU WICHAMH KOMAH]IbL;

OIICHMBAThH Kau€CTBO CBOETO BKJIAJA B OOIITUI MPOIYKT.

Osnadenue ynueepcaibHblMu y4eOHbIMU PeCYyAAMUCHBIMU OCUCH BUAMU:

CTaBUTH II€JIM, BBHIOMPATh M CO37aBaTh AJTOPUTMBI IS PEHICHUS y4eOHBIX
MaTeMaTHYECKUX TpodIem;

IJIAHUPOBATh U OCYIIECTBIISITH JIESITEIBLHOCTh, HANPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATENILCKOTO XapaKkTepa.

dbopMmynupoBaTh W yAEpKMBaTh Y4eOHYHO 3ajady, COCTaBIsATh IUIAH U
MOCJICIOBATEILHOCTD JCHCTBUM;

OCYIIECTBJISATh KOHTPOJIb MO 00pasily U BHOCUTh HEOOXOJIUMBIE KOPPEKTHUBBI;

KOHTPOJIUPOBATh MPOLIECC U Pe3yabTaT YUeOHOW MaTeMaTUYECKON
NEATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABMUIHLHOCTD WU OMUOOYHOCTH BHITIOJHEHUS YIeOHOH
3a/1auu, €€ 00BEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS,;

CIMYATh CIOCOO JCWCTBUS M €r0 Pe3yibTaT C 3aJlaHHBIM JITAJIOHOM C IEIBIO
OoOHapyXeHHs OTKJIOHEHUH U OTJIMYUI OT 3TaJOHa.

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NMPHU pPEIICHUU y4eOHOMN
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTHTHYT TPEOYyeMbIi pe3yJbTaT
NEeSATEIBbHOCTH, OMPENEATh MO3UTUBHBIE M3MEHEHUS U HaIpaBJeHHs, TpeOyroliue
JaabHenIen padoThl;

pPEryaupoBaTh Crioco0 BHIPAKEHUS SMOIIUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl ocBOeHUs yueOHOro npenmera «Matematuka (BKJIoyas anreopy,
Tr€OMETPHUI0, BEPOSITHOCTh M CTATUCTHUKY)», paclpeieieHHble M0 rojaM OO0ydeHus,
bopMyIMPYIOTCS MO MPUHIUITY 100aBJIEHHUS HOBBIX PE3YJIbTATOB OT rofia K TOJy, yKe
Ha3BaHHbBIE B MPEBIIYIINX rofax MO3UIMH, KaK MPaBUIIO, TOCIOBHO HE MOBTOPSIIOTCS,
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HO YYMUTBIBAIOTCS (pe3yJbTaThl OYEPENHOIO ToJa IO YMOJYAHUIO BKJIIOYAIOT
pe3ynbTaThl NPEABIYIINX JIET).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOUYEN
[TPOI'PAMMBI KYPCA <cMATEMATHUKA» (ITO TOAAM OBYYEHN )

OcBoenune y4uebHOro Kypca «MaTemaTuka» B 5—6 KiaccaX OCHOBHOM IITKOJIBI
JOJDKHO O00€CTIeUrBaTh OCTIXKCHHE CIEAYIOIMMX MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB:

S KUIACC

Yucna u eviuucienus

OpueHTHPOBATHCS B IOHITHSIX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATYpaJIbHBIMH YUCIAMH, OOBIKHOBEHHBIMH U IECATUYHBIMU IPOOSMH.

CpaBHUBATD U YIIOPSIIOYMBATH HATYPaJIbHBIC YHCIIA, CPABHUBAThH B MPOCTEHIIINX
ciry4yasx oObIKHOBEHHBIE IPOOH, AECATUYHBIE IPOOH.

CoOTHOCUTH TOUKY HA KOOPAMHATHOM (YUCIOBON) MPSIMON C COOTBETCTBYIOIIUM
el YMCJIOM U N300paXkaTh HATypabHbIEC YHCIIA TOYKAMU Ha KOOPIMHATHOM (YMCIOBOH)
MIPSIMOM.

BoimonHaTh  apudmeTnyeckue JEWCTBUS C HAaTypaldbHBIMM YHCIAMHU, C
OOBIKHOBEHHBIMHU JPOOSIMU B MPOCTEUILINX CIIyHasiX.

BrImoaHsaTE IPOBEPKY, TPUKUIKY PE3YJIbTaTa BHIYUCICHHM.

OxpyrasTh HATypaJbHBIE YHCTIA.

Pewienue mexcmoewix 3a0au

Pemate TexcTOBBIE 3amauu  apuOMETHUECKHUM CIIOCOOOM M € TIOMOIIBIO
OpTraHW30BAaHHOTO KOHEYHOTO TMepedopa BCeX BO3MOXKHBIX BapHUaHTOB (TIpH
HEOOXOAMMOCTHU C HAIPABJISIIOIICH TTOMOIIIBIO).

Pemate 3amaum, copepikamue 3aBUCHMOCTH, CBSI3BIBAIONINE BEITUYMHBI:
CKOPOCTb, BpeMsI, PACCTOSIHHE; TI€Ha, KOJIMYECTBO, CTOUMOCTD (TIPH HEOOXOIUMOCTH C
WCIIOJIb30BAaHUEM CITPAaBOYHON MH(OpMaIum).

Hcnonb30BaTh KpaTKUE 3aITUCH, CXEMBI, TAOIUIbI, 0003HAYEHUS NPU PEUICHUU
3ajad.

[Tonb30BaTHCS OCHOBHBIMM €IMHULIAMHA U3MEPEHUS: LIEHBI, MACChI; PACCTOSIHMUSI,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU €JMHHUIBI BEJIUYMHBI 4epe3 Jnpyrue (mpu
HEOOXOIMMOCTH C OMOPO Ha CIIPAaBOYHYIO0 HHPOPMALIUIO).

W3Bnekats wuH(pOpMalLMIO, MPEACTAaBICHHYI0 B TaOmuIEe, HAa CTOJOYATOM
aarpaMmMe, MHTePIpEeTUPOBATh MPECTaBICHHBIC JaHHBIC, ICTIONB30BaTh TAHHBIE PU
pEIIeHnN 3a1a4.

Haznaonas zeomempus

[Tonp30BaTHCA TEOMETPUUCCKUMHU TOHSATUSMU: TOYKA, MPsSMasi, OTPE30K, Jyd,
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yT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTbD, KPYT.

[TpuBouTH TpUMEpHl OOBEKTOB OKPYKAMIIETO0 MHpa, HUMEIMuX (Qopmy
M3yYEHHBIX TEOMETPUIECKUX (puryp.

Mcnonp30BaTh TEPMHHOJIOTHIO, TIPU HEOOXOIWMOCTH IO BH3YaJIbHOW OIOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; ¢ MHOTOYTOJIbHUKAMHM: YTOJI, BEpIIUHA,
CTOPOHA, JINarOHaJIb; C OKPY)KHOCTBIO: PaJNyC, THaMETp, IIEHTP.

M300paxkaTh W3YYCHHBIE TIeOMETpUYECKHe (UTYphl Ha HEJIMHOBAHHOH W
KJIETYaTOW OyMare ¢ MOMOIIBIO IIUPKYJIS ¥ TUHEHKH (TI0CIe COBMECTHOTO aHAIIN3A).

HaxoauTh UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBIO
JUHEWKU, CTPOUTHh OTPE3KU 3aJaHHOW MJUHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJVIOB MPSIMOYTOJBHUKA, KBajapaTa s UX
MIOCTPOCHUS, BEIYUCIICHUS TUIOMIAIA U TIEPUMETPA.

Breruncnate mepuMerp W IUIONIANb KBajapaTa, NPSMOYTOJbHUKA, (Uryp,
COCTaBJICHHBIX W3 MPSMOYTOJHLHUKOB, B TOM uYucie GUryp, u300pakEHHBIX Ha
KJIeT4aTou Oymare.

[Tob30BaThCsT OCHOBHBIMH METPHUSCKHMH CIMHHUIIAMUA W3MEPCHHS JTHHBI,
TUTONIA/IN; BBIPAXKaTh OJTHU SIHHHUIIBI BEIMIMHBI Yepe3 Ipyrue (Ipu He0OOXOIUMOCTH C
OIIOPOH Ha CIPABOYHYIO HH(POPMAITHIO).

Pacro3naBats napasuiesnenuiiesi, Ky0, HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIUHA,
pedpo rpaHb, U3MEPECHHMSI; HAXOIUTh U3MEPECHHS MapaiiesienuIeaa, Kyoa.

Breruncnate 00béM KyOa, mapamenenuriesa Mo 3aJaHHBIM H3MEPEHHUsIM (C
OMOpPON HA ANTOPUTM YYEOHBIX NEWUCTBUI), MOJIb30BATHCA CAWHUIIAMU H3MEPEHUS
o0béMma.

Pemarr HecnmokHble 3aJayd HAa HM3MEPEHHE TEOMETPUYECKUX BEIWYUH B
NPAaKTHYECKUX CUTYaIUsIX (Ipu HE0OXOJUMOCTH C BU3YaJIbHOM OMOPOiA).

6 KIIACC

Yucna u eviuucnenusn

OpHEHTHPOBATHCS B TOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMHU C PA3UYHBIMU BUJAMH YHUCEN U CHOCOOAMH UX 3aIUCH, MEPEXOAUTH
(ecyu 3TO BO3MOKHO) OT OJIHOM (POPMBI 3aMKCH YHCTIA K IPYTOM.

CpaBHUBaATh M yHOPSAOYMBATH LI€NbI€ YHMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
ApoOu, CpaBHUBATH YUCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BoinonusaTe apudgmeTrueckue IeHCTBUS ¢ HATYpPaIbHBIMU U LEIBIMU YHCIIaMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU, MOJOKUTEIbHBIMU U OTPULIATEIBHBIMU
YU CJIAMU.

BrrunciiaTe 3HaU€HUST YUCIIOBBIX BBIPAXKEHU, BBIIOJIHATH PUKUAKY U OLIEHKY
pe3yibTaTa BBIUMCICHUMN; BBIMOJHATH MPEeOOpa30oBaHUSI YHMCIIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JCHCTBUM.

COOTHOCUTH TOYKY HAa KOOPAMHATHOM MPSAMOM C COOTBETCTBYIOIIUM €1 YHCIIOM
1 U300pa)kaTh YKclia TOUKAaMHU Ha KOOPAMHATHON MPSIMOM, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B NPSIMOYTOJIBHOM CHUCTEME KOOPAWHAT C KOOPAWHATAMH
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3TOU TOYKH.

OKpyrJIsITh 1I€JIbIe YMClIa M JeCATHYHble apoou (1o o0pasily), HaXOJUTh
NpUOIMKEHUS YU CEIL.

Hucnoevie u OyKkeenHble 6bIPAIHCCHU

OpHEeHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSA3aHHBIMH C 3alIMCBIO CTETIEHU YHCJIa, HAXOAUTh KBaJApaT U KyO 4uciia, BHIYUCISTh
3HAYEHUS MMPOCTEHUIINX YHCIOBBIX BBIPAXKEHUM, CONEPKALLNUX CTEIICHH.

[Tonb3oBaThCA MpU3HAKAMHU ACIMMOCTU (MpU HEOOXOAMMOCTH C OMOpPOM Ha
aJrOPUTM IIPaBUIIA), PACKIIAbIBATh HATYpaIbHBIE YKCIIA HA MPOCTHIE MHOKUTEH.

llonv3o06amuca macumabom, COCTABIISATE MPOTOPIIUU U OTHOLLIEHUS.

Hcnonb3oBath OYKBBI [Jisi 0003HAUYEHMSI YUCEN TMPU 3aIUCU MaTeMaTHYECKUX
BBIDOKCHHUM, HAXOIWUTh 3HAYCHUS OYKBEHHBIX  BBIPOKCHHMA,  OCYIIECTBIISSA
HEOOXOUMBbIE MOJACTAHOBKM M MpeoOpazoBaHus (C OMOPOI Ha aNrOpUTM Y4eOHBIX
JEUCTBUI).

HaxonnTpe HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoegwix 3aoau

PemaTte MHOTOIIArOBbIE TEKCTOBBIE 3aJaul apu(PMETHUECKUM CIIOCOOOM C
OITIOPOM Ha BONPOCHBIU TIJIaH.

Pematp MIPOCTEUIIINE 3a71a4u, CBSI3aHHBIE c OTHOLLIEHUEM,
MPONOPLUHUOHAIBHOCTHIO BEJIMYUH, MPOLEHTAMU; PEIlllaThb TPU OCHOBHBIC 3aJlayd Ha
pOOH ¥ TIPOTICHTHI.

Pewate 3amaun, coxepxkamye 3aBHCHUMOCTH, CBSI3bIBAIOILME BEJIMYUHBI:
CKOPOCTb, BpEMSI, PACCTOSIHUE, LIEHA, KOJINYECTBO, CTOUMOCTb; IPOU3BOAUTEIBHOCTD,
BpeMmsi, 00b€Ma paboThl, HCTIONB3YsI apuMETHUECKUE TEHCTBUS, OLICHKY, IPUKUIIKY;
M0JIb30BaThCS EAVHULIAMYU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIUYHUH.

CocTaBnsiTh OyKBEHHbIE BHIPRKEHHS MO YCIOBHUIO 33J]a4M MOCIE COBMECTHOTO
aHanm3a.

W3BnekaTe uHGOpMAIUIO, MPEACTABICHHYIO B TaOJUIAX, Ha JIMHEHHOM,
CTOJIOWATOM WJIM KPYroBOM JMarpamMmax, HHTEpIPETUPOBATh MpeACTaBICHHbIC
JIAHHBIE; UCTIOJb30BATh JAHHbBIC MTPU PEIICHUH 3a/1a4.

[IpencraBnsaTh nHGOPMAIUIO C TTOMOIIBIO TAOIHII, THHEHHOW M CTOJIOYATON
JuarpamM.

Haznaonas zeomempus

[IpuBoauTh mNpUMEpbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEIUX (opMy
U3YYEHHBIX T'€OMETPUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX DUTYP.

N300paxkarh ¢ MOMOILBIO ITUPKYJISA, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOMN
U KJIeT4aTol Oymare nu3ydeHHbIE IIJIOCKHE TeoMeTpuidecKue (purypsl u KoHUrypamum,
CUMMETPUYHBIC (DUTYPHI.

MeTh mpencTaBieHUE O TEOMETPUYECKUX TOHSTHSX: PAaBEHCTBO GUTYD,
CUMMETPUSI, OCb CUMMETPHUU, IEHTP CUMMETPUHU.

HaxonuTh BeMMYMHBI YIJI0B U3MEPEHHUEM C MTOMOUIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIbl 33JJaHHOW BEJIMYUHBI, MOJIB30BaThCA MPU PEUICHUM 33/1ady TpajyCHON Mepou
YIJIOB; PaclO3HABATh HA YEPTEKAX OCTPHIN, IPAMOU, PA3BEPHYTHIN U TYIIOU YIJIBL.
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BoruncnsaTe AMMHY JIOMaHOHM, MEPUMETP MHOTOYTOJbHHUKA, IOJIb30BATHCS
€IMHULIAMU W3MEPEHHs IJUHBI, BbIpaXaTh OJHHU €IWHUIBI U3MEPEHUs JJIMHBI Yepes3
ApyTHe.

Haxoauth, ucnonb3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY JBYMS
TOYKaMH, OT TOYKH JI0 MIPSIMOM, ATTUHY IMYTH HA KBAaJIPAaTHOM CETKeE.

Boruncnate  mimomans  GuUryp, COCTaBIEHHBIX M3  NPSMOYTOJBHHUKOB,
UCIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIbHUKH, HA paBHbIE (DUTYPHI, JOCTPAUBAHUE JI0
NpsIMOYTOJIbHUKA; TOJb30BAaTHCS OCHOBHBIMU E€IMHHUILIAMUA HW3MEPEHHs IUIOIIAIHN;
BBIPAXKaTh OJHU €AMHUILIBI U3MEPEHUS TUIOIIAIU Yepe3 Apyrue (Ipu He0OXOIUMOCTH C
OTIOPOH Ha CIIPABOUYHYIO HHPOPMAIHIO).

Pacno3HaBaTh Ha MOJENSX M H300paKEHUSAX NUPAMHUIY, KOHYC, LMIUHAD,
UCII0JIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TPaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTs Ha KIeTyaTOl OyMare MpsiMOyroJIbHbIN NapasuieIenuIe.

Boruncnsate 00b€M MpsSMOYTOJBHOTO Tapajuiefenunena, Kyoa, Moab30BaThCs
OCHOBHBIMH €/IMHUIIAMHU HM3MEpEHUsi 00bEMa; BbIpaKaTh OJAHMU €IWHHUIBI U3MEPEHUS
00BéMa yepe3 npyrue (¢ ormopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHIO).

Pemats HecnokHble 3aJayll Ha HAXO0XKJICHUE TE€OMETPUUYECKUX BEIUYHMH B
MPAKTUYECKUX CUTYaUIX (IIPH HEOOXOAUMOCTH C BU3yaIbHOM OTIOPOI).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHU S PABOYEN
[TPOI'PAMMBI KYPCA «AJI'EBPA» (ITO TOAAM OBYUYEHIA)

OcBoenue yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOILEro
0o0pa3oBaHUsl JIOJDKHO OOECIEYMBaTh JOCTIDKCHHE CICIYIOUIMX IPEIMETHBIX
00pazoBaTebHBIX PE3YJIbTATOB:

7 KIIACC

Yucna u eviuucnenus

BreimonHsaTh, coueras yCTHbIE W NHCHMEHHBIE TPHEMBI, apu(hMETHUECKHE
JICUCTBUSA C PAIIMOHATLHBIMU YHCIIAMH.

Haxomuth 3HaYeHMs] YHUCIIOBBIX BBIPAKEHUN; MPUMEHSITh Pa3HOOOpa3HBIC
CcrocoObl M MPHUEMBI BBIUUCIEHUS 3HAYEHUH APOOHBIX BBIPAKEHUH, COJEpM KAIIMX
OOBIKHOBEHHBIE U JIECITUYHBIEC IPOOH.

[lepexomuTth OoT onHOM (GOpMBI 3alKcU YUCEN K JIpyroil (mpeoOpa3oBbIBATH
JECATUYHYIO poOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOb). CpaBHUBATh U
yHOPSI0YUBAThH pallUOHATIBHBIE YUCIIA.

OKpyraars yuca.

BbITIONHATS TPUKUIKY U OIIEHKY PE3yJIbTaTa BBIYMCIICHUMN, OIIEHKY 3HAaY€HUU
YUCJIOBBIX BBIPAXKEHUH.

BbITONHATH 1EMCTBUSI CO CTENEHSAMH C HATYpalbHBIMH IOKA3aTeISIMHU (C OTIOPOi
Ha CIIPaBOYHYIO HH(DOpPMAITHIO).

[IpuMeHsATh PU3HAKU NEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIU HATypabHBIX
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qHCel.

Pemate mpocreiiliive MpakTUKO-OPUEHTUPOBAHHBIE 3aJauM, CBS3aHHbBIE C
OTHOLIEHUWEM  BEJMYUH,  MPONOPUUOHAIBHOCTHIO  BEJIMYUH,  MPOIEHTaMU;
MHTEPIPETUPOBATH PE3YNIbTAThl PEIICHNUS 33/1a4 C YIETOM OTPAHUYCHUM, CBSI3aHHBIX CO
CBOMCTBaMH pacCMaTpUBAEMBIX OOBEKTOB.

Anzedpauyeckue 8vlparxcenus

OpueHTHpOBaTbCSI B TOHATHSX M ONepupoBaTh Ha ©0a30BOM YpOBHE
anredpanvdeckor TEPMUHOIOTHENH U CUMBOJIUKOMA.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW TNpPHU 3aJlaHHBIX 3HAYEHUAX
MEPEMEHHBIX.

BoimonusaTe nmpeobpa3oBaHus 1EJI0r0 BHIPAKEHUSI B MHOTOWIEH MPUBEICHUEM
MOJIOOHBIX CJaraeMbIX, pAaCKPBITHEM CKOOOK.

BbInoNnHAT, yMHOKEHHE OJHOYJIEHA HAa MHOTOYJIEH M MHOTO4YJIeHa Ha
MHOTOYJIEH, MPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH (C OMOpoii
Ha CIIPaBOYHYIO WH(OpPMAITHIO).

OcCymIecTBIATh Pa3NOKEHUE MHOTOWJIEHOB HAa MHOXHUTENIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKU CllaraéMbIX, TPUMEHEHUs
(bopMys COKpaIEHHOTO YMHOKEHHS (C OMOPOM Ha CIPABOYHYI0 HH()OPMAIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWICHOB JIJISl PEIICHUS Pa3IMUHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEaIbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOICTBA CTEMEHEH ¢ HATypajdbHBIMHM IOKA3aTEISIMU ISt
npeoOpa3oBaHus BBIPAKEHUH (C OMOPOI Ha CIPaBOYHYIO HH(OPMALIHIO).

Ypaeuenus u nepasencmea

Pemate nuHENHBIE ypaBHEHHMs C OJHOW NEPEMEHHOM, NPUMEHSS IpPaBUIIA
nepexo/ia OT UCXOJHOTO YPaBHEHUS K paBHOCHIIbHOMY eMy. [IpoBepsTs, sBisieTcs 1u
YHCIIO KOPHEM YpaBHEHHUS.

Nmeth npencraBiiende o rpauueckux METo/Iax MpU PelIeHUU JTMHEUHBIX
yYpaBHEHUHN U UX CUCTEM.

[TogOupaTe mnpuMepbl MNap YHUCEN, SBISIOMIMUXCA PEIICHUEM JUHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJUHATHOM MIOCKOCTH I'paUK JIMHEHMHOTO ypaBHEHUS C IBYMsI
NePEeMEHHBIMU; MOJB3YACh IPAPUKOM, MPUBOIUTH TPUMEPDI PEILICHUS YPABHEHUSI.

Pemate cuctembl NBYyX JMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU, B TOM
yucie rpadguyecku (¢ omopoi Ha aJropyuTM YIEOHBIX JEHCTBUI).

CocTaBnAaTh (MOCIe COBMECTHOTO aHAJIN3a) U pelaTh JMHEHHOE YpaBHEHHE WIIH
CUCTEeMY JIMHEWHBIX YpaBHEHHUW IO YCJIOBHMIO 3aJaud, HHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4¥l MOJTyYCHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynukuuu

N300pakath Ha KOOPJAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOLIUE 3a/IaHHBIM
KOOpJIMHATAM, JIy4H, OTPE3KU, MHTEPBaJIbl; 3alUCHIBATh YUCIIOBBIE MPOMEKYTKH Ha
anre0panveckoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW TJIOCKOCTH TOYKHM MO 3aJlaHHBIM KOOpIUHATaM;
CTpOUTH rpaduku TuHEHHBIX QyHKIM. CTtpouts rpaduk pynkuun y = kx +b.

OnuceiBaTh C TMOMOIIBI0 (YHKIMH HW3BECTHBIE 3aBUCUMOCTH  MEXIY
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BEJIMUYMHAMHU (110 aNTrOpUTMY Y4eOHBIX AEWCTBUI): CKOPOCTb, BPEMsl, PACCTOSHHE;
[[€Ha, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEILHOCTD, BpeMsi, 00bEM paboTHI.
Haxoauth 3HaueHne GyHKIMH 110 3HAYSHUIO €€ apTryMEeHTa.
[Tonumate rpadguueckuii crnocod MpencTaBiICHMs W aHaiau3a HH(opmaluu;
U3BJIEKAaTh U MHTEPIPETUPOBATh UH(POPMALINIO U3 Tpa(UKOB peaJbHbIX MPOLECCOB U
3aBUCUMOCTEN.

8 KUIIACC

Yucna u eviyucnenusn

Hcnonp30BaTh HadaJIbHBIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YyuceN JJI1 CPABHEHUS, OKPYIJIEHUS M BBIYMCIECHUN; M300pa’kaTh JIE€WCTBUTEIIbHbBIE
YyCJa TOYKaMU Ha KOOPAUHATHOM IIPSMOMU.

[IpumMeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOIO KOPHS; HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3YSd MPU HEOOXOJUMOCTH KaJbKYJISTOP; BBIMOJIHSTh
npocTelme NpeoOdpa3oBaHUsl BBIPAKEHUM, COAEpKAlIUX KBaJpaTHble KOPHH,
VCTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJbIX YHCENl C MOMOUIBIO JECATUYHBIX
npo0eii u creneHelt yucna 10.

Anzedpauyeckue 8vlparxcenus

[IpuMeHATP TOHATHME CTEIEHH C LENbIM II0KAa3aTesieM, BBIITOJIHATh
npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKAIMX CTENEeHU C LEJIbIM MoKazaTeyieM (C
UCIOJIb30BAaHUEM CIIPABOYHON MH(MOPMALIHH).

BbBINOAHATE HECTOXKHBIE TOXJECTBEHHbIE MPEOOpPa30BAHUS PALMOHATBHBIX
BBIPOKEHUI HA OCHOBE MpaBWJ JEUCTBUM HAJ MHOTOYJIEHAMHU M alreOpandecKUuMH
TpOoOsSIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAXEHHUM AJs PEIICHUs Pa3IMYHbIX 33134 U3
MaTEeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Ypasnenusa u nepasencmea

Pewate nMHelHbIE, KBaJpATHBIE YPAaBHEHHUA (C MCIOJIB30BAHUEM CIPABOYHOM
uHpOpMallMK) U palMOHAIBHBIE YPAaBHEHMsI, CBOASIIMECS K HHUM, CHCTEMBI JIBYX
YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.

[IpoBOANTE POCTENIINE UCCIECTOBAHNS YPDABHEHUM U CUCTEM YPABHEHUN, B TOM
qyclie ¢ MPUMEHEHHEM Tpaduueckux mpeacTaBieHUd (yCTaHABIMBATh, UMEET JU
YpPaBHEHUE WM CUCTEMA YPAaBHEHMI pELIEHUs, €CIM UMEET, TO CKOJBKO, U Ip.) C
OTIOPOM Ha aJTOPUTM YUYEOHBIX JEHCTBUM.

[lepexoauTh OT cjoBecHOW (OPMYIMPOBKM 3ajaund K €€ anredpandeckoi
MOJENU C T[OMOUIBIO COCTABJICHUS YPABHEHHMS WIM CHCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4 MTOJTYYEHHbIA PE3YJIbTAT.

[IpuMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH; PELIATh
JMHENHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOW W UX CHCTEMBI; JaBaTh IpapUUECcKyIO
WJUTIOCTPALIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

Dyukyuu
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OmnepupoBatb Ha 0a30BOM ypOBHE (YHKIMOHAJIBHBIE TMOHSATUS U SA3BIK
(TEPMHHBI, CHUMBOJHMYECKHE OOO3HAYEHMs); ONPEAENATh 3HAYeHHE (QYHKLIHUH I10
3HAYEHUIO APIyMEHTa; ONPEAEIISATh CBOMCTBA (DYHKIMHU 110 €€ rpaduKYy.

CtpouThb rpaduKy 31€MEHTapHBIX GYHKIMA BUIA , Y =x%, y =X,y =+/Xx ,y=

k; omuceIBaTh CBOMCTBA YMCIOBOM (DyHKIMHU 10 €€ rpaduKy (mpu HEOOXOIUMOCTH C
X

HaIpaBJISIOIEH TTOMOIIIBIO).

9 KIIACC

Yucna u eviyucnenusn

CpaBHUBATH U YIOPSAOUUBATH pAllMOHATBHBIE U UPPALIMOHAIILHBIC YUCIIA.

BoinonHsaTh apudmeTnueckue IeUCTBUS ¢ PallMOHATIbHBIMU YHCIIAMHU, COYeTas
YCTHBIE W TNHUCHBMEHHBIE MPUEMBI, BBINOJHATH BBIYMCIEHUS C WPPalUdOHAJIbHBIMU
YU CJIAMU.

HaxonuTe 3HaueHus1 CTENEHEN C LEJIBIMH MTOKA3aTENSIMU U KOPHEW; BBIYUCIIATh
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyryisiTh  ICUCTBUTENIbHBIE YHWCIA, BBINOJHATh NPUKHUIAKY pe3yJibTaTta
BBIUKCIICHUN, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

Ypasnenusa u nepasencmea

Pemate nuHeliHble U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOJISAIIMECS K HUAM,
pocTenime TPOOHO-PAITMOHAILHBIE YPaBHEHUS.

Pemate mpocredmme CcuUCTEMBI JBYX JIMHEMHBIX YPAaBHEHUU C JBYMs
MIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHHUM, B KOTOPBIX OJHO YPABHEHUE HE SIBIISICTCS
JMHEWHBIM (110 BU3yaJIbHOH orope).

Pemate mnpocreiiime TEKCTOBBIE 3a/layd  aireOpanyeckuMm CrocoooM ¢
NOMOIIbIO COCTABJICHHS YPAaBHEHUS WJIM CHCTEMBI [IBYX YPAaBHEHUH C JIBYMS
EPEMEHHBIMHU.

[IpoBOANTH MPOCTEMNIINE NCCIETOBAHNS YPABHEHUI U CUCTEM YPABHEHUI, B TOM
qyyclie C NpUMEHeHHeM TIpaduueckux mpeacTaBieHud (ycTaHABIMBATh, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPaBHEHU PEILICHHUS, €CIH UMEET, TO CKOJIBKO, U Tp.).

Pemate nuHEiiHbIE HEpPAaBEHCTBA, KBAJpPATHBIE HEPABEHCTBA; H300paxkaThb
pELICHUE HEPABEHCTB HA YMCJIOBOW MPSAMOM, 3alUCHIBATH PEIIEHHUE C IMOMOIIBIO
CHMBOJIOB.

Pemate cuctemMpl IMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300paxaTh PEIICHNE CUCTEMbI HEPABEHCTB Ha YMCIIOBOM
IPSIMOM, 3alUCHIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PEIICHUH PA3IUYHBIX 3a4a4.

Dyukyuu

Pacrio3naBath (QyHKIIMM H3y4yeHHbIX BHJOB. IloKa3bIBaTh CXEMAaTHYECKH

pacnojoXeHne Ha KOOPAUHATHOM MII0CKOCTH rpaguKoB PyHKIMIA BUaa: y = kx, y = kx

3

+b,,y=ax* + bx tc, y = x°, y = X, y =¥ B 3aBucumocts oT 3HAUEHHIi

X
K03 (UIIMEHTOB; OMUCHIBATH CBOWCTBA (DYHKIIHUI.
Ctpouth 1 M300paXkaTh CXeMAaTUYECKH TpaQUKH KBaAPAaTHUHBIX (YHKIIHH,
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OMHCHIBATH CBOMCTBA KBAJAPATUYHBIX (DYHKIHH MO UX rpadukam.

Pacno3naBate KkBajpaTuuHyl0 (YHKIHIO 1O Gopmylie, TPUBOAUTH MPUMEPHI
KBaJPaTUIHBIX (DYHKIIUN U3 peabHOM XU3HU, GU3NUKHU, TECOMETPHH.

Apugmemuueckan u 2eomempuueckan npozpeccuu

Pacno3naBaTth apuMEeTHUECKYIO U TEOMETPUUECKYIO MPOIPECCUH TPU PA3HBIX
criocobax 3aaHusl.

BpIMonHATE  BBIYMCIEHUS €  HUCIOJB30BaHUEM (GOpMyl n-TO  4YICHA
apu(pMETHYECKOH W TEOMETPUYECKOHW MPOTrpecCHUil, CyMMBbl NEPBBIX 7 WICHOB (C
OTIOPO Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pemate 3a1aun, cBsi3aHHBIE C YMCIOBBIMH TTOCIIEIOBATEILHOCTIMU, B TOM YHCIIE
3alayd U3 PEANTbHOW KU3HH (C MCIOJIb30BAaHUEM KaJBKYJISATOpPa, IU(POBBIX
TEXHOJIOTHUH).

IIJTAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATHI OCBOEHMSI PABOYEM
[TPOI'PAMMBI KYPCA «'EOMETPUSA» (ITO T'OAAM OBYUEHUA)

OcBoenue ydeOHOro kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOIO OOIIETo
oOpa3oBaHMsl JOHKHO oOOecneyuBaTh JOCTHXKEHHE CIEIYIOUIMX MpPeIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB:

7 KIIACC

PacniozHaBaTh n3y4eHHbIE T€OMETPUUYECKUE QUTYPBI, ONPEAEIIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTh IeOMETpUYECKUe (UIYphI; BBIIOJHATH YEPTEXKH 10
YCIIOBHIO 3ajayd. M3MepsATh JMHEHHbIE W YIJIOBbIE BEJMYMHBI. Pemare 3amaun Ha
BBIYKCIICHUE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenate rpy0yro OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH IIPEAMETOB B PEAJIbHOM
KHU3HU, pa3MepoOB MPHUPOAHBIX OOBEKTOB. PasnnuaTh pazMepbl 3TUX OOBEKTOB IIO
HOPSAJKY BEJIUYMHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 33]1a4aM (C UCIIOJIb30BAHUEM CMBICIIOBOI
OTIOPBI: HABOJIAIINE BOIIPOCHI U/UIIU aJITOPUTMA YU€OHBIX TEHCTBU).

[Tonb3oBaThCAd MpU3HAKAMHU PAaBEHCTBA TPEYrOJIbHUKOB, HCIIOJIb30BaTh
IPU3HAKU U CBOMCTBA pAaBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 3a/1a4.

[IpoBOomMTE  1OKA3aTENbCTBA  HECJIOKHBIX  I'€OMETPUYECKHUX  TEOPEM.

[Tosb30BaTECA NPHU3HAKAMHU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJMaHbIl, IPOBEAEHHON K THUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B
pEIIeHUH TEOMETPUYECKHUX 3a/1a4 (C UCTIOJIb30BaHUEM 3pUTENBHOMN HATIITHOCTH W/ WU
BepOaTbHOM OTIOPHI).

Omnpenenars napauieabHOCTb MPSIMBIX C MOMOIIBIO YTIIOB, KOTOPBhIE 00pa3yeT ¢
HUMH cekymas. Onpeaeniarb NapauieJbHOCTh MPSAMBIX C IOMOIIBI) PaBEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK APYTrOM IMPSAMOMU.

Pemate 3amaun Ha kieTuaroit Oymare.

[TpoBOAUTH BHIYUCIIECHUS U HAXOIUThH YUCIOBbIE M OYKBEHHbIC 3HAYEHUS yTIIOB
B F'€OMETPUYECKHUX 3aJla4axX C UCIIOJIIb30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB U

41



MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpPa30BaHHBIX TMPU TIEPECEUCHUH [IBYX
MapaJUICIbHBIX MPAMBIX CEKylled. Pemare mpakTuyeckue 3aJauyd Ha HaXOXKICHUE
VTJIOB.

HNmeTh npencTaBiieHUE O MOHATHE FT€OMETPUUECKOTO MECTA TOYEK.

®opMynupoBaTh ONPEAECICHHUS OKPYKHOCTH W Kpyra, XOpAbl W AUaMeETpa
OKPYHOCTH, MOJIb30BaTbCSI UX CBOWCTBAMHU. YMETh IMPUMEHATH 3TH CBOWCTBA MpPH
pelIeHUY 3a1a4.

OpHEeHTUPOBATHCA B MOHATHUSAX: ONMCAHHASA OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOU OKpyX)HOCTU. OnepupoBaTth Ha 0a30BOM YpPOBHE (paKTaMu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA MEPECEKAIOTCS B OJHON TOUYKE, M O TOM, YTO
CEepEIUHHBIE MEPNEHIUKYJISIPhl K CTOPOHAM TPEYrOJbHHKA MEPECEKAIOTCS B OJIHOU
TOYKE.

OpueHTUpOBaThCS B TOHATUAX U ONEpUpoBaTh Ha 0a30BOM YpOBHE:
KacarelbHass K OKPYKHOCTH, TE€OpeMa O IMEPNEHAUKYISIPHOCTA KacaTeIbHOU U
pannyca, MPOBEAEHHOTO K TOUKE KaCaHUS.

NmeTe mpencraBieHWE O MPOCTEUINIMX TIE€OMETPUYECKUX HEPABEHCTB, HUX
MPAKTAYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBI LHUPKYIS U
JIMHEHKH.

8 KUIACC

Pacno3HaBaTh OCHOBHBIE BHJIbI  YETBIPEXYIOJIBHUKOB, WX  3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU ITPHU PELIEHUH T'€OMETPUYECKUX 3a1au.

OpHEHTUPOBATHCSI B MOHITHUM — TOYKM MEPECEUEHUsT MEAHAaH TPEYroJIbHHKA
(1IeHTpa mMacc) B pelieHuy 3a1ad.

Brnanets nonsAtrem cpegHen JIMHUM TPEYTOJIbHUKA U TPANEUUU, IPUMEHSATh UX
CBOKCTBA IIPU PEUIEHUHU MPOCTEUILINX F€OMETPUUYECKHX 3a1ay. MIMeTh npencraBieHme
o teopeme dasieca U TeOpeMe O NMPONMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pEelIeHHs MPaKTUYECKUX 3a/1a4 (C OOpOi Ha 3pUTENIbHYIO HATJISIIHOCTD ).

[IpuMeHsATh NpU3HAKKW TMOJA00US TPEYTOJbHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tone3oBatbess Teopemoit Iludaropa st pemieHUsT TEOMETPUYECKUX U
MPAaKTUYECKHX 3a]1ay.

Bnanets mnoHATHSAMM CHHyCa, KOCHMHyCa W TaHI€Hca OCTpPOro yria
MPSAMOYTOJIBHOIO TpeyrojbHuKa. 1loyib30BaThCs 3TUMM MHOHATHAMHU ISl PELICHUS
MPaKTUUECKHX 3aj1a4 (Mpy HEOOXOAUMOCTH C OIIOPOI Ha AITOPUTM TMPaABUIIA).

Bpiuncnars  (pazauuHbiIMM - coco0amu) (C OMOpPOM Ha  CHPaBOYHYIO
uH(pOpMAIIMIO) IJIOIIAAb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (Uryp
(M0NB3YACh, T/I€ HEOOXOIUMO, KaIbKyIATOpOoM). [I[puMeHATh Moay4YeHHblE YMEHHUS B
NPaKTUYECKUX 3a/1a4ax.

Bnanetp MNOHATHSMUM BIOMCAHHOTO W LEHTPAJIBHOIO Yria, HCHOJIb30BaTh
TEOpEMbl O BNHMCAHHBIX YIJIAX, YIVIAX MEXAY XOpAaMH (CEKYLUIUMHU) U YIJIe MEXIy
KacaTeIbHOM M XOPAOW MPU PEUIEHUN MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.
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Biianere NMOHATHEM OMNMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
ONMKMCAHHOTO YETHIPEXYTOJbHUKA MTPH PEIIEHUU IPOCTEUIINX 3a7a4.

[IpyMEHATh MOJTYYEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATHYECKHE
MOZENH IS 33/1a4 PEaIbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUMCIICHHUS C
OpUMEHEHUEM TMOA00Ms ¢ TPUTOHOMETpUU (MONB3YSICh, TI/€ HEO0OXOAUMO,
KaJIbKYJISITOPOM).

9 KITIACC

3HaTh TPUTOHOMETPUUECKUE (PYHKLIUU OCTPHIX YTIJIOB, HAXOJUTh C UX TIOMOIIIBIO
pa3IMyYHbIE 3JIEMEHTHI NPSAMOYTOJILHOTO TPEYIOJbHUKA («PELIEHHE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJbKyJIATOPA) [UIMHBI W YIJIbl IS
HETAOJIMYHBIX 3HAYCHUH.

[Tonb30BaThCs (opMysaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKIECTBOM JUISI HAxXOXKJIEHUS COOTHOLIEHWM MEXIy TPUTOHOMETPUUYECKUMU
BEJIMUKMHAMHU (C OTIOPO Ha CIPABOYHYIO HHPOPMALIHUIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUJISI HAXOXACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSITh UX IIPU PELLIEHUU
OPOCTENIINX T€OMETPUUECKHX 3a/au.

Bnagets noHsTusiMu peoOpa3oBaHus 000U, COOTBETCTBEHHBIX JIEMEHTOB
no100HbIX ¢uryp. I[losnp30BaTbes cBoiCTBaMU OA0OMS IPOU3BOJIBHBIX (DUTYD, YMETh
BBIUHCTIATH JUIMHBI U HAXOJUTh YIJbl Y MOAOOHBIX (UTyp (IO aJropuTMy y4eOHBIX
aeiictBuif). IlpuMeHsATH CBoOMCTBa MOAOOHMS B MPAKTUYECKHX 3aqadax. YMeTh
IPUBOIUTH MPUMEPHI MOJOOHBIX (PUTYDP B OKPY’KaIOIEM MHUpE.

[Tons30BaThCcs TeopeMaMu (IO BU3yaJIbHOUM OMOpPE) O MPOU3BEJAECHUU OTPE3KOB
XOpJ, O IPOU3BEACHNUN OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, IOHMMATh WX TE€OMETPUYECKUMH U (DU3MUECKU
CMBICJI, IPUMEHATH UX B PELIEHUH F€OMETPUUECKUX U pu3nyeckux 3anad. [lpumensTs
CKaJISIPHOE MPOU3BECHUE BEKTOPOB JUIsl HAXO0XIECHUS JUIMH U YIJIOB.

[Tonb30BaThCs METOAOM KOOPJAMHAT Ha INIOCKOCTH, IPUMEHSTH €TI0 B PEIICHUN
reOMETPUUYECKUX U IPAKTUYECKUX 3a/au.

Brnagetb MOHATUSMU NPABWIBHOTO MHOTOYTOJbHMKA, JJIMHBI OKPYXHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PAIMAaHHON MEPBHI yIJla, YMETh BBIYUCIISTS IJIOIIAb Kpyra
U ero yacteil (c omopoil Ha crpaBouHyro HH(popmanuio). [IpuMeHaTs mogyyeHHbIE
YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Haxomute ocu (Wi HEHTPHI) CUMMETPUH (UTYp, MPUMEHSTHh JIBUKCHUS
IJIOCKOCTH B MPOCTEHMIINX CITyYasix.

[IpuMeHsATh MONMy4YEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTHh MAaT€MATHYECKHUE
MOJIENH I 3aJ]a4 PEAJIbHOM KU3HU U NPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS C
OPUMEHEHUEM MOJA00MsS M TPUTOHOMETPUYECKMX (QYHKIMHI (HOJB3YSCh, TAE
HE0O0XO0IMMO, KAIBKYJISITOPOM).
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[JIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATHl OCBOEHUS PABOYEI
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (110 TOJIAM
OBYUEHUS)

[IpeameTHbIE pE3yNbTaThl OCBOCHUS Kypca «BeposiTHOCTb U cTaTucTuka B 7-9
KJIaCcCax XapaKTepU3yIOTCs CAEAYIOIMUMHU YMEHUSIMHU.

7 KIIACC

Uutath wuHPOpMaAlLIMIO, TPEACTABICHHYIO B TaOIMIAX, Ha JUarpaMmax;
NpPEICTaBIATh JaHHbIE B BHUAE TaONMUI, CTPOUTH AUArpaMMbl (CTOJOMKOBBIE
(cTosnOuaThie) U KPYroBbI€) 10 MAaCCUBaM 3HAYEHUN (C MCIOJIb30BAHUEM 3PUTEIBLHOMN
HaTJISITHOCTH W/WITH BEpOaIbHOM OTOpHI).

OnuceiBaTh W WHTEPOPETUPOBATH  pEAJbHBIC  YHUCIOBBIC  JaHHBIC,
npe/cTaBlIeHHbIE B TA0JIMIIaxX, HA TMarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUSX W OTIEPUPOBATH UMU Ha 0a30BOM YpOBHE:
cpenHee apupmMeTHIecKoe, MeuaHa, HanOOoJIbIIee ¥ HANMEHbBIIIEEe 3HAUCHHS, pa3Max.

NMeTh mpencraBieHWe O CIydyailHOM M3MEHYMBOCTM Ha MpUMEpax IIeH,

(U3MYECKUX BEIIMYUH, aHTPOIIOMETPUYECKUX JIAHHBIX; UMETh MPE/ICTABICHUE O
CTAaTUCTUYECKOW YCTOMYHUBOCTH.

8 KUIIACC

W3Bnekatb u mpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTAaBICHHYIO B BHUJC
TabNuL, auarpamm, rpadukoB; MPEACTaBIATh JaHHbIE B BUAE TaOJHI, JUATPaAMM,
rpaduKoB.

OnurcpIBaTh MOCJE COBMECTHOTO aHAIN3a TAHHBIE C IOMOLIBIO CTATUCTUYECKUX
noKasareyiei: CpeJHUX 3HAYeHUHW U Mep pacceuBaHus (pa3max, AUCIEpCUs H
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTh 94acTOTHI YUCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHIA, B TOM YHCIIE IO
pe3yibTaraM M3MEpPEeHUHM U HAOMIOAEHUM (C HCHOJBb30BAHUEM 3PUTEILHOU
HATJISITHOCTH W/WITH BEpOaTbHOM OTOpHI).

HaxomuTh BEpOATHOCTH CIIy4ailHBIX COOBITUH B OMbBITaX, 3Hasi BEPOSITHOCTH
AIIEMEHTApHBIX COOBITUH, B TOM YHCIE B ONbITAX C PAaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITUAMH (C HCIIOJIb30BAHUEM 3PUTEIBHON HATJIITHOCTU W/WIH
BepOaTbHOM OTIOPHI).

Nmers mnpencraBieHue o TrpapuUecKux MOJACNAX: JEpEeBO  CIy4alHOTo
AKCIIEPUMEHTA, JUarpaMMbl Diljiepa, YUCIoBas psMasi.

OnepupoBarh MOHATUSAMH Ha 0a30BOM ypOBHE: MHOKECTBO, MOJMHOXKECTBO;
BBITIOJIHATDH ONEpallMy HaJl MHOXKECTBAMH: 00bEIMHEHNUE, ITepeceYeHHE, JOMOTHEHHE;
NEPEUUCIATh  3JEMEHThl  MHOXKECTB, TPUMEHSITh CBOHCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIOPHI).

Hwmets mpencraBieHne O rpauyueckoM MpeicTaBICHHE MHOXKECTB U CBA3EH
MEKJly HUMHU JJIsI OIMCAHUS MPOLIECCOB U SBJICHUM, B TOM YHCJIE IPU PELICHUH 33134
U3 JPYTUX y4eOHBIX IPEIMETOB U KypCOB.
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9 KITIACC

N3BnekaTe M mpeoOpa3oBbIBaTh MH(POPMAIMIO, MPEACTABICHHYIO B Pa3jUYHBIX MCTOYHUKAX B BUAEC TaOIMI], JUATPAMM,
rpaduKoB; MPEACTABIATH TaHHBIE B BUJE TAOJIUII, AHArpaMM, TpaduKoB.

Pemate mpocTeiinme 3a1aun opraHu30BaHHBIM IIEpe0OPOM BapUAHTOB, a TAKXKEC UCIIOIH30BAaHUEM KOMOMHATOPHBIX TIPABUIT
METOJOB.

Nmetp mpencraBieHue 00 OMMCATENbHBIX XApaKTEPUCTHUKAaX IJisi MACCHUBOB YHUCJIOBBIX JAHHBIX, B TOM YHUCJE CpEIHUE
3HAYEHUSI U MEPBI PACCEUBAHUSI.

HaxonuTe 4acToThl 3HAYEHUN M YaCTOTHI COOBITHS, B TOM YHWCIE MOJIb3YSCh pe3yjbTaTaMu MPOBEACHHBIX HW3MEPEHUN U
HaOII0/IeHNH (C ONTOPOM Ha CIIPABOYHYIO MH(POPMAIIHIO).

HaxonuTh BEpOSTHOCTH CIy4allHBIX COOBITHMI B W3Y4YEHHBIX OMbITaX, B TOM YHCIE B OMNBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTapHBIMU COOBITUSIMU, B CEPUSX HCTBITAHUMN JIO0 MIEPBOT0O yCIeXa, B CEpUsX UCTIbITaHUN bepHyiu.

Nmets nipencTaBieHUe O CIy4YalHOM BEJIMUYMHE U O PACIPEAEICHUN BEPOATHOCTEM.

HMeTh mpeacTaBieHue 0 3aKOHE OOJIBITUX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTH U O POJIU
3aKOHa OOJIBIINX YKCEN B MPUPOE U OOIIECTBE.

TEMATUYECKOE INTAHMPOBAHUE

TemaTuyeckoe IUIAHUPOBAHME M KOJMYECTBO YacOB, OTBOJUMBIX HAa OCBOCHHUE KaXIOW TEMbl y4yeOHOTO MpeaMeTa
«MaremaTuka» aJanTUPOBAHHOW OCHOBHOM 00pa30BaTeNbHOM MPOrpamMMbl OCHOBHOTO 00IIEro 0Opa3oBaHUs OOY4YaIOIIMXCS C
3aJIEP’)KKOM TICUXUYECKOTO PAa3BUTHS, COBIMAJAIOT C COOTBETCTBYIOIIMM pa3lieioM pabodeil mporpaMMmbl ydyeOHOTO mIpeaMera
«MmMaremaTuka» 00pa3oBaTeIbHON IPOrPaMMbl OCHOBHOTO OOIIET0 00pa30BaHMUs.

[Tpu pazpaboTke paboyeit mporpaMmbl B TEMATUYECKOM IJIAHUPOBAHUM YUYTEHBI BO3MOKHOCTH UCIOJIb30BAHUS AJIEKTPOHHBIX
(1 poBbIX) 00pa3z0BaTEIBHBIX PECYPCOB, SBISIOIIMXCSA y4eOHO-METOJUYECKUMU MarepuajaMu (MyJIbTUMEIUWHbBIE TPOrPAMMBI,
AJNIEKTPOHHbIE YYEOHUKU U 3aIa4HUKH, 3JIEKTPOHHbIE OMOJIMOTEKH, BUPTYaJIbHbIE JIA0OPATOPUH, UTPOBBIE MTPOTrPaMMbI, KOJIIEKIIUU
(G pOBBIX 00pa30BATENbHBIX PECYPCOB), pealn3yoImuX AuaakTudeckue Bo3moxknoctu UKT, cogep:kanne KOTOpbIX COOTBETCTBYET
3aKOHOJIATEILCTBY 00 00pa30BaHuUU.
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