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HOACHUTEJBHASA 3AIINCKA

KoppekinoHHo-pa3BuBaoMii Kypc MO MareMatuke ajis oOydarommuxcs 5-9
KJIacca ¢ 3aepkkoil ncuxudeckoro passutus (311P) Ha ypoBHE OCHOBHOIO 0O0IIIETO
oOpazoBaHus TMOJTOTOBIEH Ha oOcHoBe DefepallbHOTO  TOCYIAPCTBEHHOIO
0o0pa3oBaTebHOTO CTaHJapTa OCHOBHOTO obmiero oopazoBanusi (maiee — OI'OC
000), denepanbHOl agaNTUPOBAHHON 00pa30BATEIHLHOM MPOrpPaMMbl OCHOBHOTO
oOmero oOpa3zoBaHus 71 OOy4YalOIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
310poBbsi, DenepanbHOi padoueld MporpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHUs 1O
yueOHOMY mnpenmery «Marematuka», denepaibHOM NpOrpaMMbl BOCHUTAHUS, C
YY4ETOM pacHpeleieHHbIX IO KJaccaM MpPOBEPSAEMbIX TPeOOBaHUM K pe3yibraTaM
ocBoeHus1 denepanbHON agaNTHPOBAHHON 00pa30BaTEIHLHON MPOTPAMMBI OCHOBHOTO
oOmiero oOpa3oBaHus Uig O0YYAIOUIUXCS C 3aJE€PKKOM MCUXMUYECKOro pa3BuTHs. B
paboueli mporpaMMe yuTe€HBl HJed U mnonokeHus KoHmemumu pa3BUTHSA
MaTtemarnueckoro oopazoBanus B Poccuiickoit @enepanun.

[Ipennaraempiii KOPPEKIMOHHBIA KypC afanTupoBaH Ajisi ooyqatommuxcs ¢ 3[1P
C y4eToM OCOOEHHOCTEH HUX ICUXO(PU3NYECKOrO pa3BUTHUS, WHIUBUYAIbHBIX
Bo3MoxHOCTe. Kypc moctpoeH ¢ ydyeTtom crnenupuKd YCBOCHUS Yy4eOHOTO
Matepuasia AeTbMU. [IpencTaBieHHBIM Kypc, COXpaHss OCHOBHOE COJEpIKaHUE
oOpa3oBaHMs, OTJIMYaETCs TEM, YTO MpPEAyCMaTpPUBAET  KOPPEKIUOHHYIO
HaNpaBJIEHHOCTh OOYYEHHs] C YYE€TOM HWHIMBUAYAIbHBIX IICUXOJIOTMYECKUX U
BO3pacTHbhIX 0cobeHHocTer yuaierocs ¢ 3I1P u cnenuduku ycBoeHust uM y4eOHOTO
maTepuaiga, Ha OCHOBE MpUHIMUIA BApUATUBHOCTH, Ojarogaps KOTOPOMY
3aKJIa/bIBAETCA BO3MOYKHOCTh BBICTpauBaHUs IHPGEpeHIUPOBAHHON pPabOTHl €
yuamumucs. Hapymenuss B GOpMHUPOBAaHUM PEUYEBOM JIEATENBHOCTH OOYYarOIIUXCS
HETaTUBHO BJIMAIOT Ha BCE MCHXWYECKHE MPOLIECCHI, MPOTEKAIOUIUME B CEHCOPHOM,
MHTEIJIEKTYalIbHOU, ap(heKTUBHO-BOJIEBON U PETYJIATOPHOM chepax.

VY oOyuatouuxcst ¢ 3I[IP nHaubosee BbIpak€Hbl OTCTaBaHHWS B Pa3BUTHH
CJIOBECHO-JIOTUYECKUX (DOPM MBIIUICHHS, TTO3TOMY aOCTPAaKTHbIE M OTBJIEUYECHHBIE
KaTeropuy MM TPYAHOAOCTYNHBI. B ToXke BpeMs MNpU CHEHHATIbHOM OOyYeHUU
oOyuyaromuecss MOTYT BBINOJHATH 3aJaHus Mo anroputMy. OHM BOCIPUMMYHUBBL K
MOMOIIIM, MOTYT BBIIIOJHUTH NIEPEHOC Ha aHAJIOTUYHOE 3a/1aHle YCBOCHHOT'O criocoda
pemieHus. CHM)KEHHME DPAa3BUTHS MBICIUTEIBHBIX ONEpaluMid W 3aMEJICHHOE
CTAHOBJICHUE JIOTUYECKUX JECHUCTBUU IPUBOAAT K HEJNOCTATOYHOM OCMBICIECHHOCTH
COBEpIIaeMbIX YYE€OHBIX JeHCTBUM. Y OOydaromMXcs 3aTpyAHEHbI CUYETHBIC
BBIUMCIICHUS, MPOU3BOAUMBIE B YM€. B NHCbMEHHBIX BBIYMCICHHMSIX OHU MOTYT
MpOMyCKaThb OJWUH W3 NPOMEKYTOUHbIX mIaroB. Ilpm paboTe ¢ YUCIOBBIMU
BBIPAKEHUSIMHM, BBIYMCIICHUEM WX 3HAUYEHUS MOTYT HE YJEp>KMBaTh NPAaBWIbHBIN
nopanok aevctBuid. [lpu ynpomienun, npeoOpa3oBaHUM BBIPAXKEHUN yualuecs ¢
3IIP He MOTyT C€aMOCTOATENBHO MNPHHATH PEIIEHHE O IMOCIEA0BATEIbHOCTH
BBINIOJIHEHUS JeHCcTBU. KOHKPETHOCTh MBIIIIEHUS OCJIOXHSET YCBOCHMSI HaBBbIKa
pellleHusI YpPaBHEHMUM, HEPABEHCTB, CHUCTEMbI YypaBHEHUH. MM MalogoCTyIlHO
COBEPIIICHUE 0OPATUMBIX OTepaIuii.



Huskuii  ypoBeHb pa3BUTHS  JIOTMYECKHMX  ONEpauuid, HEIOCTAaTO4YHas
00OOIIIEHHOCTh MBIIIUICHUS 3aTPYIHSIOT M3y4YeHHE TeMbl «DyHKIUW»: TIpHU
omnpeneneHuN  (YHKIIMOHATIBHOW 3aBUCHUMOCTH, TMpPU OMHCAHUU Tpaduueckoit
CUTYAIIMH, UCTIOJIb3Ys] TEOMETPUUECKHM, anredpandeckuit, PyHKIIMOHATBHBIA S3bIKH.
Hepeako yuaniuecsi He BUIAT pa3HUIIBI MEXAY 00JIaCThIO omnpesesnieHus] GQyHKIUU U
00J1aCThIO0 3HAUCHH.

Pemenue 3amad conpspkeHO € TPYAHOCTAMH OGOPMIICHHSI KpAaTKOW 3amucw,
IIPOBEJICHUSI aHAJIU3a YCIOBUS 3a7a4i, BbIJICJICHHs CylllecTBeHHOro. O0y4Jaroniecs ¢
3IIP 3aTpynHsitoTCs chenaTh yMO3aKIIOUEHHE OT OOIIero K YacTHOMY, HEpPEIKO
BBIOMPAIOT HEpalOHAJbHBIE CIIOCOOBI  pEUICHHs, WHOT/Aa OrPaHUYUBAIOTCS
MaHUTYJSIUSAMHA C YACTaAMH.

[Ipy wu3yyeHMM reoMeTpuyeckoro marepuana ooOyvatommecs ¢ 3IIP
CTAJIKUBAIOTCS €  TPYAHOCTBIO  JIeJaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
MOCJIeIOBAaTEIbHbIE  paccykAeHus. HemnpouHble 3HaHUS OCHOBHBIX TEOpPEM
reOMETpUH TPHUBOJUT K OMMOKaM B PEIICHWH TE€OMETPHUYECKHX 3ajad.
OOyuaromuecs MOTYT TOAMEHUTH (HOPMYITy, HEMPABIIBHO MPUMEHHUTH Teopemy. K
CEpbe3HBbIM OMIMOKaM B PEIIEHUU 3aJad NPUBOIAT HEJAOCTATOYHO Pa3BUTHIE
IPOCTPAHCTBEHHBIE TIpecTaBleHUs. MM CI0KHO BBITIOJHUTH YEPTEXK K YCIOBUIO, B
NUCHbMEHHBIX pab0TaX OHU HE MOTYT IIPUBECTH OOBICHEHUE K YEPTEXKY.

ToyHOCTh 3aIOMMHAHUS U BOCHPOU3BEIACHUS yueOHOrO0 MaTepuana CHUKEHBI
N0 IpUYUHE CcIa00CTH MHECTHYECKOM NeATENbHOCTH, CY)KEHHS oO0bemMa MaMsATH.
Oo6yuatomumest ¢ 3P Tpebyercss Oosbliie BpeMEHH Ha 3aKperjieHHE MmaTepuaa,
aKTyanu3aluus 3HaHUH 10 0NOpe MPH BOCIPOU3BEICHHH.

eau u 3apaum

dopMupoBaHUE IEHTPATHHBIX MAaTEMaTUYECKUX TIOHATUH (YMCIO, BEIMYWHA,
reoMeTpudeckasi ¢purypa, rnepeMeHHas, BEpOsITHOCTb, (PYHKIIMS), 00€CIEeUNBAIOIINX
MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh  MaTe€MaTHYecKoro  oOpa3oBaHUs
oOyuaronuxcs ¢ 311P;
noasenenue odydaromuxca ¢ 3[IP Ha gocTynmHOM Ui HUX YpOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaT€MaTUKU U OKPYXKAIOIIEr0 MHpa, MOHUMAaHUE MAaTEeMaTHUKH Kak
qacTH OOIIEH KYJIbTYphl YEJIOBEUECTBA;
Pa3BUTHE WHTEUICKTYaJIbHBIX M TBOPYECKHX crmocoOHOocTel obOydarommxcs ¢ 311P,
MO3HABATEILHOM  aKTUBHOCTH,  HMCCJIEIOBATEIbCKUX  YMEHUW, KPUTUYHOCTHU
MBIIIJICHUS, UHTEPECa K U3YUCHUIO MaTEMATHKU;
dbopmupoBanue  (QyHKIMOHATHLHOM  MareMaTUYeCKOM  TPaMOTHOCTH:  yMEHHS
pacro3HaBaTh MPOSBICHHUS MATEMAaTHYECKUX MOHITHN, 00BEKTOB U 3aKOHOMEPHOCTEH
B peaJbHBIX KU3HCHHBIX CUTYallMsIX W MPU U3YYCHUU IPYTHX YICOHBIX MPEIMETOB,
NPOSIBJICHUS 3aBHCHUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyIupoBaTb UX Ha SI3bIKE
MaTeMaTUKd W CO37aBaTh MaTEeMaTW4YeCKUe MOJCTH, TPUMEHSATh OCBOCHHBIN
MaTeMaTHYeCKUil ammapar JUis peHIeHUS MPaKTHKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OIIECHUBATH MOJyYCHHBIC PE3YIIbTaTHI.

JlocTrxeHne 3TUX Lenei 00ecreynBaeTCsl pelieHHeM CIeIyIONINX 3a/1a4:



dopmupoBarh 'y oOyuarommxcsi ¢ 3[IP HaBplkum ydueOHO-TIO3HABATEIIBHON
JESTeNIbHOCTH:  IUIAHUPOBaHHWE pabOThl, TOWCK palMOHATbHBIX IyTEeH ee
BBIIIOJIHEHHUSI, OCYILIECTBIEHHUS] CAMOKOHTPOJIS;

CcrocoOCTBOBAaTh  WMHTEJUICKTYaJbHOMY  pa3BUTHIO, (OpMHUpOBaTH  KayecTsa,
HEOOXO/IMMbIE YEJIOBEKY ISl TOJHOLIEHHOM JKM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMaTUYECKOW NESITENbHOCTU: SICHOCTU WM TOYHOCTH MBICIIH,
UHTYULIMH, TPOCTPAHCTBEHHBIX MPEJACTABICHUN, CIIOCOOHOCTH K MPEOI0JICHUIO
TPYIHOCTEM;

dbopMUpOBaTh KIIOYEBBIE KOMIETEHIIMH YYallUXCid B paMKaxX MpEeAMETHOW 00JacTu
«Maremaruka u nHOOpPMATHUKAY;

pa3BUBaTh NOHATHIHOE MbIILIEHN oOyJarommxcs ¢ 311P;

OCYIIECTBIISATh KOPPEKIHMIO TO3HABaTENbHBIX TMpoleccoB obOyuatomuxcsa ¢ 3I1P,
HEO0OXOIUMBIX JIJI1 OCBOEHUS IPOrPAMMHOI0 MaTepHaa o yueOHOMY IpeIMETY;
peaycMaTpUBaTh BO3MOXKHOCTh KOMIIEHCAllMM 00pa3oBaTelbHBIX Je(UIIUTOB B
OCBOCHMH TIPEANICCTBYIONIETO MPOrpaMMHOr0 mMarepuania y oOydaromuxcs ¢ 3I1P u
HEJOCTAaTKOB B UX MareMaTUu4yeCKOM pa3BUTHUU;

chopMHUpOBaTh YCTOMYMBBIM MHTEPEC YUAIIUXCS K IPEIMETY;

BBISIBJISITH U Pa3BUBATh MAaTEMATHUYECKUE U TBOPUYECKHUE CTIOCOOHOCTH.

Mecto yueOHOro nmpeamera «MareMaTHKa» (KOPPEKUMOHHBINA KypC)
B Y4eOHOM ILIaHe
VYyeonsiii ian AOOII OOO nmns oOydaromuxcs ¢ [P ana 5-9 xnaccos
MpeaycMaTpUBAET 00s3aTEIbHOE BECHUE KOPPEKIIMOHHOTO Kypca M0 MaTeMaTHKE B
o0BéMe: 5-9 kitacce -1o 34u.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «MATEMATUKA.
5-6 KJIACCBI
Hean u3yuyeHust y4e0HOro Kypca

[TpuopuTeTHBIME 1ENISIMU O0yUEHUSI MaTeMaTHKE B S—6 Kilaccax sIBISIOTCS:

" MIponobKeHue (OPMUPOBAHHS OCHOBHBIX MATEMAaTHYECKUX TMOHATHNA (YUCIIO,
BEJIMYMHA, TeOMeTpruyecKas ¢Gurypa), o0eCreunBarONMX MPEeeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMs O0yJaIOIuXCs;

" pa3BUTHE WHTEJUICKTYaJIbHBIX U TBOPUECKHUX CHOCOOHOCTEH OOydaromIMXCs ¢
3I1P, mo3HaBaTenbHONM aKTUBHOCTHU, MUCCJEIOBATEIIbCKUX YMEHHUM, HHTEpEca K
V3YUYCHUIO MAaTEMATHKU;

* nonpeneHue oOydaromuxcss ¢ 3[IP Ha poctymHOM Jisi HMX YpOBHE K
OCO3HAHUIO B3aUMOCBSI3M MAaTEMATUKH M OKPY>KAIOIIETO MUPA;

» ¢opmupoBaHue (PyHKIIMOHATLHOM MAaTEMAaTUYECKOM TPAMOTHOCTU: YMEHUS
pacro3HaBaTh MaTeMaTHYeCKue OOBEKThl B PEabHBIX KMU3HCHHBIX CUTYaIIUSX,
MPUMEHATh OCBOEHHBIC YMEHUS ISl PELICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX



3a/1a4, WHTEPIPETUPOBATh IIOJyYEHHBIE pPE3YyJIbTaTbl M OLEHMBAaTh HX Ha

COOTBETCTBHE MPAKTUYECKON CUTYALUU.

OCHOBHBIE JMHUM COAEp’KaHUA Kypca MareMaThuku B S5—6 Kkjaccax —
apumeTryecKkas U reOMETpUUECKasi, KOTOPbIE Pa3BUBAIOTCA MapalIeIbHO, KaXKaasi B
COOTBETCTBUM C COOCTBEHHOMW JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT JAPYToil, a B
TECHOM KOHTaKT€ W B3auMOJAEUCTBUHU. Takxke B Kypce IPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTaMU aJIreOphl U ONUCATENBHON CTATUCTUKH.

N3ydenne apupMeTnueckoro marepuana HauMHAETCS CO CUCTEMAaTH3aluu U
Pa3BUTHS 3HAHUM O HATYPaJIbHBIX YMCIAX, MOJYYECHHBIX B HadaJbHOW wIKoie. [Ipn
TOM COBEPIICHCTBOBAHME BBIYUCIUTEIBHON TEXHUKH W (POPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUU COYETAECTCS C PA3BUTUEM BBIYMCIUTEIBHOM KYJIbTYPHI, B
YACTHOCTH C OOY4YEHHEM MPOCTEHINNM NpuéMaM MPUKHUIKA U OLEHKU pPEe3ylbTaToB
BbIUMCIICHH. M3yueHune HaTypalbHBIX YHCEN NpOoJoJDKaeTcs B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU NOHATHUSIMHU TEOPHUH JIEIIMMOCTH.

Jpyroil KpynHblil 0J0K B COJEpKaHUHM apu(PMETHUECKOW JTMHUU — 3TO JIPOOU.
Hauano n3yuenus 0ObIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. DTo
HEpPBbI 3Tall B OCBOCHHMM JpoOeH, KOrjaa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
UesIMH, MOHATUSAMHU TeMbl. Ilpu 3TOoM paccMoTpeHue OOBIKHOBEHHBIX ApoOel B
HOJTHOM 00BbEME MPEIIECTBYET U3YUEHHUIO IECATUYHBIX ApoOeH, UTO LeIecooOpa3Ho
C TOYKHU 3pEHUS JIOTMKU M3JI0KEHHsI YUCIIOBOM JIMHUM, KOI'Za IpaBuiia JEHUCTBUU C
JIECATUYHBIMU APOOSIMH MOXKHO OOOCHOBAaTh YK€ W3BECTHBIMHU aJTOpPUTMaMU
BBINOJIHEHUS JEUCTBUI C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JI€CATUYHBIMU
OpOoOSIMU PAaCHIMPUT BO3MOKHOCTU JJIsl TOHUMaHUSL OOYYarOIIUMHUCS MPHUKIATHOTO
MPUMEHEHUST HOBOW 3alMCH NIPU U3YUYEHUU JIPYTUX MPEAMETOB U IPHU MPAKTUYECKOM
ucnonp3oBaHud. K 6 kiaccy OTHECEH BTOpPOMl ATam B HW3YYEHHUHM JpoOeH, e
MIPOMCXOJUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHHUS M MpeoOpa3oBaHUs ApoOei,
OCBOEHHE  HOBBIX  BBIYUCIUTEIBHBIX  AITOPUTMOB, OTTAYMBAHHUE  TEXHUKH
BBIYKCIICHU, B TOM YHCJI€ 3HAYEHUI BBIPAKEHUM, COAEPKAIIUX U OOBIKHOBEHHBIE, U
JeCSITUUHBIE JpOOHU, YCTaHOBJIEHHE CBSI3€H MEXIY HMMH, PACCMOTpPEHHE NPUEMOB
pelieHus 3a7a4d Ha Apodu. B Hauane 6 kiacca MPOUMCXOAUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

OcoOEHHOCTBIO U3YyUEHUS MOJIOKUTEIbHBIX U OTPULATEIIBHBIX YHCEIN SIBISETCS
TO, YTO OHHM TAKK€ MOTYT paccMaTpHUBaThCS B HECKOJIBKO 3TamoB. B 6 kiacce B
Hayayle u3ydeHusi TemMbl «Il0J0KHUTENbHbIE U OTPHULATEIBHBIE YUCIIA» BBIACISAETCS
noarema «lLlenple 4ymcnma», B pamMKax KOTOpPOW 3HAaKOMCTBO C OTPHILATEJIBHBIMHU
YUCJIAaMA W JEUCTBUSMH C TOJIOKUTEINBHBIMA W OTPULATEIBHBIMU YHUCIAMU
IPOUCXOJIUT HAa OCHOBE COJIEPIKATEIBHOIO MOAX0JA. DTO IMO3BOJIAET HA JOCTYITHOM
YPOBHE TO3HAKOMUTH YYAIIMXCS MPAKTUYECKH CO BCEMHU OCHOBHBIMH IOHATUSIMU
TE€MbI, B TOM YHUCJI€ U C MpaBWUJIaMU 3HAKOB MPU BHIIOJHEHUH apU(PMETHUUECKHUX
nerctBui. M3yueHue palMOHANIBHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
IPOJOJKEHO B Kypce anreOpbl 7 Kjiacca, YTO CTaHET CIEAYIOIIMM MPOXOAOM BCEX
NPUHLMIIMAIBHBIX BOIMPOCOB, TEM CaMbIM pas3JelieHue TPYAHOCTeH obserdyaer



BOCIPUATHE MaTepuaya, a paclpeiesieHue BO BPEMEHU CIIOCOOCTBYET MPOYHOCTH
pUOOpPETAEMBIX HABBIKOB.

[Tpu oOyueHNM pemIeHUI0 TEKCTOBBIX 3a7ady B 5—6 Kiaccax HCHOJIb3YIOTCS
apudmernueckue npuéMsl pemieHus. TeKCToBbIE 3a7auu, penlaeMble Npu oTpaboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 Kjaccax, pacCMaTpUBAOTCA 3aJa4d CICHYIOIIMX
BUJOB: 3a/Jayd Ha JBWKEHHME, Ha YacTH, Ha I[OKYNKH, Ha pabdory W
IIPOU3BOJUTEIBHOCTh, HA IPOLEHTHI, HAa OTHOILIEHMs M mponopuuu. Kpome Toro,
oOyuyaroluecs: 3HaKOMSTCS C MpUEMaMM pElIeHUsl 3ajady nepebopoM BO3MOMKHBIX
BapHAHTOB, ydyaTcsi paboTaTh ¢ MH(pOpMaluel, IpeaCTaBICHHON B Qopme Tadiauiy
WM THarpamM.

B ®enepanbHoii  pabodeil mporpamMme TPEAyCMOTPEHO (OPMHPOBAHUE
MPOMEACBTHUECKUX allreOpandecKux mpeacTaBiIeHnid. bykBa kak CHMBOJ HEKOTOPOTO
Yyyclia B 3aBUCUMOCTH OT MAaT€MAaTHYECKOTO KOHTEKCTa BBOJMUTCS IOCTENEHHO.
BykBeHHass CUMBOJIMKA IIHPOKO HCIOJNB3YETCS MPEXKAE BCEro JUIsl 3alUcCh OOIIMX
YTBEPXKICHUM M MpeIokeHud, (OopMyd, B YaCTHOCTH [JIsl BBIYHMCICHUSA
Tr€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTENSD YUCIA.

B kypce «Marematukm» 5—6 Ki1accoB NIpPEICTaBIICEHA HAIJISIIHAS T€OMETPHS,
HamnpaBjieHHass Ha  pa3BUTHE OOpa3HOr0  MBIIUICHUS, IPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, H300pa3UTEIbHBIX YMEHMH. OTO BaXHBIA JTal B H3yYEHUU
Tr€OMETPUHN, KOTOPBIA OCYIIECTBIIETCS HA HAIVBIIHO-IIPAKTUYECKOM  YPOBHE,
ONMHUpaETCsl Ha HariasgHO-00pa3HOE MbIIJIEHHEe oOydJaromuxcs. bompiias poib
OTBOJUTCS IPAKTUYECKON AESATENBHOCTH, OMNBITY, SKCIEPUMEHTY, MOJEIUPOBAHMIO.
OOyyaromuecss 3HAKOMSTCS C T€OMETPUUYECKMMH (PUIypaMu Ha IJIOCKOCTH M B
MIPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(UTYypalUsIMH, ydarcid M300pakaTb UX Ha
HEJIMHOBAaHHOM M KJIeT4aTol OyMmare, paccMaTpHUBAalOT UX MpocTeilne cBoiicTBa. B
Mpoliecce U3yUYEHHUs HArJSIHOW T€OMETPUN 3HAHMS, MOJYyYEHHbIE 00y4YaroUMUCs B
HayaJbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACHIUPSIFOTCS.

COAEPKAHUE YYEBHOI'O KYPCA «MATEMATHKA»
5 KIIACC

HarypaJjbHble ynciia 1 HYJIb

HatypanbHoe uwncno. Psa Hatypanehbix uucen. Ywcino 0. M3o0paxenue
HaTypaJibHbIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YUCIOBOM) MPSMOIA.

[lozunMoHHas cuctema cuucieHus. *Pumckas Hymepauus Kak MpUMEp
HETO3HIMOHHON CHCTEMBI CUMCIIeHHs* . JleCATHIHAS CHCTEMA CUHCIICHHSL.

CpaBHEHHE HaTypaJbHBIX YHCENl, CPABHEHUE HATYPAJIBbHBIX YUCEI C HYJEM.
Crioco6s1 cpaBHeHMsI. OKpyTeHHE HaTypalbHBIX YUCEIL.

CrnoxeHre HaTypajbHBIX YHCEJ; CBOMCTBO HYJIS NPH CIOXKEHUU. Brluntanue
KaK JeWcTBHE, 00paTHOE CJIOKEHHIO. YMHOXXEHHE HATypalbHBIX YHCEI; CBOMCTBA
HYJISl ¥ €IMHULBI P YMHOKEHUU. [lenenue kak neicTBue, 00paTHOE YMHOXKEHHIO.

1
3H€CI) n gajiece * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX TPOBOJAUTCA B O3HAKOMUTEJIILHOM ILIAHE. I[anee OIIPEACJICHO
KOJIMYECTBO YaCOB JId U3YUCHHS JaHHBIX TCM.



KomrionenTsl  meucTBud, CBsI3b  Mexay Humu. [IpoBepka  pesynbrara
apudMeTndeckoro nencTBus. llepemecTuTeNnbHOE © CcoudeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS ¥ YMHOXCEHHUS, *pacmpeneluTeIbHOEe CBOMCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3zoBanue OykB il 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apr(METHUECKUX JACHCTBUM.

*JlenuTeny M KpaTHbIE 4ducla®, pasjokeHHe Ha MHOXuTenu. [Ipocteie u
coctaBHble uncia. *[Ipu3Haku genumoctu Ha 2, 5, 10, 3, 9%, JleneHue ¢ ocTaTKOM.

CreneHp ¢ HaTypallbHbIM [IOKa3aTelieM. 3alliCh 4YWCIAa B BHJE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

YucnoBoe BbIpaKeHUE. DBplUMCIICHHE 3HAYEHHWM YMCIIOBBIX BBIPAXKEHUN;
MOPAIOK  BBINOJHEHUS ~ JeWcTBui.  Mcnonb3oBaHWE  MPU  BBIYHCICHUSX
MEPEMECTUTEIHHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOKEHHUS,
*pacmpeaenuTeIbHOTO CBOMCTBA YMHOKEHHS .

Apodu

[IpencraBienrie o JpobW Kak crnocoOe 3amydch  YacTH  BEJIMYHUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE U HempaBuibHBIE Apoou. CMelianHas aApoob;
IPE/ICTaBIICHUE CMEIIaHHOW Jpo0M B BHUJIEC HENPABUIBLHON JIpoOU U BBIACIICHUE
IeJIOM YacTW 4ucia U3 HempaBWIbHOU JpoOu. M3o0paxkeHue apoOeil Toukamu Ha
qucaoBoi npsimoii. OcHOBHOE cBOMCTBO poou. *Cokpaiienne apodeit. [lpusenenue
IpoOu K HOBOMY 3HameHaTeno*. CpaBHEHUE APOOEH.

CrnoxxeHre U BbIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue ApoOeil; B3auMHO-
oOpatHbie 1podu. *HaxokneHue 4acTu 1e10T0 U IeJI0r0 M0 €ro 4yacTu™.

Hecsatuuynas 3anuck apoOei. IlpencrtaBieHue aecATUYHOM ApoOM B BUAE
O0OBIKHOBEHHOM. M300paxeHue NecITHUHBIX ApOoOeil TOUKaMU Ha YHUCIOBOM MPSMOM.
CpaBHeHHE JECATUYHBIX APOOEil.

Apudmernueckue JEHUCTBHUS C JECATHUHBIMU JIpoOsamu. *OkpyrieHue
JNECATUYHBIX ApoOei™.

PemmeHne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apudMETHYECKUM crmocoboM. *Perienue
JOTUYECKUX 3a7ad. Pemienuwe 3amayd mepedOpoM BCEX BO3MOMKHBIX BapHUAHTOB™.
Hcrnionp3oBanue Mpu pelieHnu 3aa4 TabauIl ¥ CXeM.

Pewienne 3amay, conaepXallMx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYHMHBI:
CKOpOCTb, BPEMSI, PACCTOSIHUE; 1IE€HA, KOJIMYECTBO, CTOUMOCTb. EIMHUIIBI U3MEPEHUS:
Macchl, 00BbEMA, IIEHBI; PACCTOSHUSA, BPEMEHH, CKOPOCTH. CBSI3b MEXIy €AMHHUIIAMU
M3MEPEHUS KaXI0W BETUYMHBI.

Perenne oCHOBHBIX 3a71a4 Ha IpOOH.

[IpencraBiieHre TaHHBIX B BUE TAOJIMII, CTOIOYATHIX JUATPAMM.

Harasiagnas reomerpus

Harnsouele npencraBieHus o (¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, JIy4, YIoJI, JIOMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. Ilpsamon,
OCTPBIN, TYIIOU U pa3BEPHYTHIE YIJIbI.



JlnnHa oTpe3ka, METpUYECKHE €AWHUIIBI JUIMHBL. [[IMHA JIOMaHOHM, EPUMETP
MHOTOYT0JIbHUKA. I3MepeHune u moCTpOeHUE yIiIoB C TOMOLIBIO TPAHCHOPTUPA.

Harmsimaple mpeacrtaBieHuss o (¢urypax Ha IDIOCKOCTH: MHOTOYTOJBHUK;
IPsIMOYTOJILHUK, KBaJIpaT; TPEYTroIbHUK, *0 paBeHCTBE PUryp™.

N3o0paxxenune ¢uryp, B TOM uucie Ha kieruarod Oymare. *[loctpoenue
KOHpUrypanuii u3 4acted mpsMOH, OKPYKHOCTH Ha HEJIMHOBAHHOW W KJIETYaTOM
Ooymare®. Mcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomaas MOPAMOYrOJbHMKA M  MHOTOYTOJIBHHUKOB, COCTABJIEHHBIX U3
IpsIMOYTOJIbHUKOB, B TOM 4Hcie (Guryp, u3o0paxEHHBIX Ha KieTrdaToill Oymare.
Ennaunner nsmepenns mionaau.

*Harnsaabie peICcTaBICHUs O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBIH
rapasulesIenunes, KyO, MHOTOTPaHHUKH. N3obpaxenue MPOCTEHIINX
MHOTOTPaHHUKOB. Pa3BépTkm kyOa wu mapamrenenurena. CosmaHue Mopeien
MHOTOTPaHHHUKOB (13 OyMaru, MPOBOJIOKH, IMJIACTHIIMHA U Jp.)*.

*O0BbEM MPSAMOYTOJBLHOIO Mapajienenumnena, kKyba. EauHunbl u3MepeHus
o0BéMa™,

6 KJIACC

HarypaabHblie yucia

Apudmernyeckue ACHCTBUS C MHOTO3HAYHBIMU HATypaJIbHBIMU YHCIIAMHU.
YuciioBble BbIpaKEHUS, MOPSIIOK IEUCTBHM, HCIIOIb30BaHUE CKOOOK. cnonbp30Banne
MPU BBIYKMCIICHUSX TEPEMECTUTEILHOTO W COYETATEIIbHOTO CBOMCTB CIOKEHHUS H
YMHOXXEHHS,  *paclpeieuTeIbHOTO  CBOWCTBAa  yYMHOXeHUA.™  OKpyriieHue
HaTypaJbHBIX YHCEIL.

JlenuTenu u KpaTHbIe yncia; *HauOONbIINN OOIIMN NEeIUTENIb U HAUMEHbIIIEE
oO1ee kpaTHoe. [lenrMocTh CyMMBI B pou3BeneHus ™. Jlenenne ¢ OCTaTKoOM.

Jpodu

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpalleHHe ApoOei.
CpaBHeHMe U yrnopsimounBaHue aApooOei. Permenue 3a1a4 Ha HaXOXKJICHUE YACTH OT
[EJOro M IEeNoro Mo ero 4actd. J[poOHoe 4YHCIIO Kak pe3ynbTar JeleHUs.
[IpeacraBnenue aecATUYHONW APOOM B BHUJIE OOBIKHOBEHHOM JIPOOM M BO3MOKHOCTh
IPEICTaBICHUS OOBIKHOBEHHOU JpoOM B BUIE ACCATUYHOU. JlecsTuuHbie apodOu U
MeTpuueckas cucteMa Mep. ApudMeTUUECKUE JACHUCTBUSI U YUCIOBBIE BBHIPAKEHUS C
OOBIKHOBEHHBIMU U JICCITUYHBIMU JAPOOSMHU.

OtHouieHue. JleneHue B JaHHOM OTHOIIEHMH. *MacmTab*, nponopuus.
[IprMenenre mponopLUMii Py PELICHUH 3a1a4.

[Tonsarue nporieHTa. BeruncieHue mpoieHTa OT BEIMYUHBI U BEJIMYUHBI 110 €€
IpoIeHTY. BhipakeHHe NPOILEHTOB AECATUYHBIMU ApoOsmu. Pemenue 3amgad Ha
MPONEHTHI. BelpaxkeHuE OTHOIICHUS BEJIMYUH B MPOLEHTAX.

IHonoxuTeNbHBIE H OTPUIIATEIbHBIE YHCIA

[TonmoxxutenpHble W OTpHUIATENbHbIC YHcha. llensie uncna. *Momyns uwucna,
reoMeTpuYecKass MHTeprpeTanus Moayns uucia*. H3o0pakenwe uncen Ha
KOOPJIUHATHOM TIpsiMOM. *UHCIOBBIE TPOMEKYTKH ™.



CpaBHenue umcen. ApudmeTnyeckue [IEHCTBUS C TMOJOKHUTEIBHBIMU U
OTPULIATEIbHBIMHU YHCIAMU.

[IpsiMmoyroJibHasi cucreMa KOOpAMHAT Ha IUIOCKOCTU. KoopaumHaThl TOYKHM Ha
II0CKOCTH, abcuucca u opauHata. [loctpoeHue Toyek U GUryp Ha KOOPAMHATHOU
MJIOCKOCTH.

bykBeHHbIEe BbIpaKeHUSA

[Ipumenenue OyKB JIJIs 3alMCH MATEMATUYECKUX BBHIPAKEHUM U TIPEITIOKEHU.
CpoiictBa apudmeTnueckux JeHcTBUNA. *ByKBEHHbIC BBIPAKEHUS U YHUCIIOBBIC
MOJICTAaHOBKU.* ByKBEHHbBIE pPAaBEHCTBA, HAXOXICHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmynsl; GopMysbl IEpUMETpa U IUIOIMIAIU IPSIMOYTOJIbHUKA, KBajapaTa, *o0béma
napaJjuiesienunena u kyoa*.

Pemenue TekCcTOBBIX 32124

Pemenne TekCTOBBIX 3ahad  apuMeTHYeCKUM crmocoOoMm. *Pemienue
JIOTHYECKHX 3a1a4. Permenne 3ama4y mepe6opoM BceX BO3MOXKHBIX BAPUAHTOB. ™

Pemenue 3amau, coaepXkKallMX 3aBHCUMOCTH, CBSA3BIBAIOLIIUX BEJIMYUHBI:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTh; TPOU3BOAUTEIBHOCTD,
Bpemsi, 00bEM paboThl. EAMHMIIBI M3MEpEeHHs: MAacChl, CTOMMOCTH; PAacCTOSHUS,
BpPEMEHU, CKOPOCTU. CBA3b MEXK/y €IMHULIAMHA U3MEPEHUS KAKI0M BEITMYHHBI.

Pemenue 3a1ad, CBA3aHHBIX C OTHOIIEHHEM, IPONOPLUHUOHATBHOCTHIO BEJINYMH,
IPOLEHTaMHU; PEIIEHNE OCHOBHBIX 3a/]]ad Ha ApOOU U MPOLICHTHI.

*O1eHka U MPUKUIKA, OKPYTICHUE pe3ybTaTa™.

*CocraiieHue OyKBEHHBIX BBIPAXXKEHHI 110 YCIOBHIO 334a4n™.

[IpeacraBnenre JaHHBIX C MOMONIbIO Tabmuu W guarpamm. CronOuatele
JUarpaMMbl: YTEHUE U MOCTPOECHHE. YTeHHE KPYTOBBIX IUarpamM.

Harnsanas reomerpusi

Harnsinuele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKa, MpsAMas,
OTpE30K, JIy4, YroJj, JIOMaHas, MHOIOYI'OJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

*B3anMHOe pacnojio)keHUEe JABYX MPSAMBIX Ha IUIOCKOCTH, MapalljiesibHbIe
npsiMble, TEPHNEHAUKYISIpHbIE NpsiMble™. 3MepeHue paccTOsHUN: MEXIy IBYMS
TOYKaMH, OT TOUKHU O NPSIMOil; JJIMHA MaplIpyTa HAa KBaJIpPaTHOM CETKeE.

M3mepeHre W TMOCTPOEHUE YIVIOB C IIOMOILIBIO TpaHcHopTupa. Buuel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYIIOYTOJIBHBIM;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeThIpEXYTOJIbHUK, IIPUMEPHI
YEeTBIPEXYTOJBHUKOB. [IpAMOYroIbHUK, KBagpaT: HCIIOJIb30BAHUE CBOMCTB CTOPOH,
yIioB, auaroHaned. *M3o0paxeHue reomeTpuyeckux (GUIyp Ha HEJIMHOBAHHOU
Oymare ¢ UCIOJb30BAHUEM LHUPKYJs, JIMHEWKH, YrOJIbHUKA, TpPaHCIOPTUpa™.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp wmHoOroyrosbHuka. Ilonstue mIomanu QUrypbl;  €IUHUIBI
u3Mepenus miowmwaau. [Ipubmmwkénnoe namMepenue mionaau Guryp, B TOM 4HUCle Ha
kBagpaTHOW ceTke.™ [lpubnmxkéHHOE HW3MEpEeHHE JUIMHBI OKPYKHOCTH, ILJIOIIAIN

Kpyra*.



*CummMmeTpusi: ILeHTpalbHasA, oceBasi U 3epKaibHasi cumMmerpuu. [loctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsansie MPEICTABICHUS 0 MIPOCTPAHCTBEHHBIX dburypax:
napajenenunen, KyO, Mpu3Mma, NUpaMHlia, KOHYC, IMWIMHIp, Mmap W cdepa.
N3o00pakenne mpocTpaHCTBEHHbIX (uryp. [Ipumepsl pa3BEPTOK MHOrOTPaHHUKOB,
munHApa u KoHyca. Co3gaHue MoJenel MpoCcTpaHCTBEHHbIX (uryp (u3 Oymarw,
IPOBOJIOKH, TIACTUIIMHA U JIp.).

[Tonsitue o0OBEMA; eauHUIBI HU3MepeHHs 00bEMa. OOBEM MPSAMOYTOJILHOTO
napajuienenurneaa, kyoa*.

IHHJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA
HHPOI'PAMMBI YYEBHOI'O KYPCA «MATEMATHUKA.
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaTbl OCBOEHUS IPOrpaMMbl  Y4eOHOTO  Kypca
«MaremaTHka» XapakTepu3ylTCs:

1) maTpuoTyeckoe BOCIIMTAHHE:

IPOSIBJICHUEM MHTEpEca K IPOLUIOMY U HACTOAIEMY POCCUMCKON MaTeMaTHKH,
LHEHHOCTHBIM OTHOUIEHHWEM K JIOCTHOKCHUSM POCCUHCKMX MaTEMaTUKOB U
POCCUIICKOM MaTeMaTU4EeCKOM INKOJbI, K HCIOJIB30BAHUIO ATHUX JOCTH)KCHHU B
IpYrUX HayKax U NPUKIAIHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEN TpaKIaHWMHA M peaju3aluu €ro
paB, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBaX (DYHKLMOHUPOBAHUS PA3ITUYHBIX
CTPYKTYp, SIBI€HUW, MpOLEAyp TPaKJaHCKOro oOuiecTBa (Hampumep, BbIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUIO JSTUYECKUX MpoOJIeM, CBA3aHHBIX C
MPaKTUYECKUM TPUMEHEHHEM JIOCTH)KEHU HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTIO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTUE€ B pEIIEHUWU MPAKTUYECKHX 3ajad
MaTeMaTUYECKOW HANpPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEM KU3HU IS YCIEHIHOM MpodecCHOHATBHON
JESTeIbHOCTY W pPa3BUTUEM HEOOXOAMMBIX YMEHHUH, OCO3HaHHBIM BBIOOPOM U
OCTPOEHUEM HMHIMBUIYaJbHOW TPAaeKTOPUM OOpa30BaHMs U JKU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K  SMOIMOHAJbHOMY U  ICTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, pEIIeHUH, pacCyKICHHH, YMEHHMIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOIO MO3HAHMS:



OpPUEHTAIIMEW B JEATEIBHOCTH HA COBPEMEHHYID CHUCTEMY HAy4YHBIX
MPEJCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YETOBEKA, MPUPOABI U
oOIiecTBa, IMOHMMaHUEM MaTeMaTHYECKOM HayKh Kak cdepbl 4YeIoBEeYECKOU
JESATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTHSL IMBUIM3AIUU,
OBJIAJICHUEM SI3bIKOM MATEMAaTHUKH M MAaTEMaTUYECKOW KYJBbTYpOW KakK CPEACTBOM
MO3HAHUS MHUPA, OBJAJACHUEM MPOCTEMIIMMH HABBIKAMH HCCIIEIO0BATEIbCKON
JIEATEIILHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (GopMHpPOBaAHHE KYJbLTYPbI 3I0POBbS H
IMOLUOHAJIBLHOTO 0JIarONnoJIyYus:

FOTOBHOCTBIO TPHUMEHITh MATEMAaTHYECKUE 3HAHUA B MHTEpPECAX CBOETO
3I0pPOBbS,  BEACHUS  3J0POBOro  0o0Opa3a  KU3HM  (3J0pOBOE  MHUTAHHUE,
cOalaHCUPOBAHHBIM PEXKUM 3aHATHA W OTABIXa, peryispHas Qusznueckas
AKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HAaBbIKA pedieKCUu, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ IMpaBa JAPYroro 4ejioBeKa;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

OpUEHTAIIMEN HA NMPUMEHCHUE MATEMATUYECKUX 3HAHUW IJIsl PELICHUS 3a7a4 B
00J1acTH COXPAHHOCTH OKPYKAIOIICH cpeibl, INIAHUPOBAHUS IMOCTYIIKOB U OIEHKH UX
BO3MOJKHBIX TIOCJICICTBUI JUISI OKPYXKAIOIIEH Cpelbl, OCO3HAaHHWEM TIJI00aJbHOIO
XapakTepa SKOJOTHUYECKUX MTPOOJIEeM U MyTel UX PEIICHUS;

8) amanranms K HM3MEHSAKWIIMMCH YCJIOBUSIM COUUAIBHON M NPUPOTHOI
cpeasbl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y APYTUX JIOJIeH, MprUoOpeTaTh B COBMECTHOM JEATEIbHOCTU HOBBIC
3HAHMS, HABBIKA U KOMIIETECHIIMY U3 ONbITa APYTHUX;

HEOOXOIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh WU, TOHITHUS, TUIIOTE3bI 00 00BEKTAX M SBJICHUSAX, B TOM YHCIIC
paHee  HCU3BECTHBIX, OCO3HaBaTh JCPHUIUTHI  COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CITOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOMMA KOHTPMEP, KOPPEKTHPOBATh IPUHHUMAECMbBIC
penieHus W ACHCTBHSA, (GOpMYIUpPOBaTH W OICHUBATH PHUCKH M IIOCIEICTBHS,
dbopMUpOBATH OMBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIC 1eiiCTBUSA

Bba3oBble Jijornyeckue 1eicTBHA:



BBISIBJIATH M XapaKTE€PU30BATh CYLIECTBEHHBIE NMPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TIOHATUN, OTHONICHUH MEXIy TMOHATUAMHU, (HOPMYIHPOBAThH
ONpENEIICHUs]  TOHSATHM,  YCTAHABIMBATh  CYLIECTBEHHBI  IPU3HAK
Kjaccu(uKanuy, OCHOBaHUSL il OO0OOIIEHUS U CpaBHEHUSA, KPUTEpUU
IIPOBOAMMOTO aHAJIN3A;

BOCIPUHUMATh,  (GOPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEpAUTENbHbIE W OTpUIATeNbHbIC, €IWHUYHbIC, YacTHbIE U O0OIIue,
YCIIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUYUS
B (akTax, JaHHBIX, HAOMIOACHUSIX U YTBEPXKICHUSX, MpEAJiaraTb KPUTEPUH
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUHH;

JenaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AaKJIOUECHUH, YMO3aKIIFOUEHUH TT0 aHAJIOTUH;

pa3buparh J10Ka3aTelnbCcTBA MATEMAaTHUUYECKUX YTBEPKACHUU (IIpsIMblE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEBHO HECJIOXKHBIE JOKAa3aTeIbCTBa
MaTeMaTU4YeCKUX (PaKTOB, BHICTPAUBATH apTyYMEHTALMIO, IPUBOIUThH IPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CHOCOO pelieHuss Y4eOHOM 3ajauu  (CpaBHUBAThb HECKOJBKO
BApUAHTOB pEIICHMs, BbIOUpATh HauOojee MOAXOMSIMA ¢  y4€ToM
CaMOCTOSTENIbHO BbIIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/bCKHe AeiiCTBUS.

MCTIOJb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUI HHCTPYMEHT IO3HAHMS,
(GopMyIUPOBAaTh  BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, TMPodIIeMy,
CaMOCTOSITENIbHO YCTAHABIIMBATh HCKOMOE U JJaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINI0, MHCHHE;

NPOBOJUTH TIO CAMOCTOSITEIbHO COCTaBJICHHOMY IIIaHY  HECIJIOJKHBIH
OKCIIEPUMEHT, HEOOJIBIIIOE HMCCIICOBAHUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTCH
MaTeMaTHIECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIEHUS] U BBIBOJBI MO pe3ysibTaTaM
MPOBEAEHHOTO HAOJIOICHUS, WCCIICOBAHUSA, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TaKKe BBIIBUTAThH
MIPEJIMTOJIOKECHUS O €r0 PA3BUTHUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmaunmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTh HH(OpPMALMU, JaHHBIX,
HEOOXOUMBIX JJIsl peLICHUS 3a1a4H;

BbIOMpaTh, AaHAIM3UPOBATh, CUCTEMATH3UPOBATh M  HHTEPIPETHPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,



BbIOMpaTh (opMmy mpeacTaBieHUs HHPOpMAMM W WUTIOCTPUPOBATH
peliaeMbple 3aJayd  CXE€MaMH, JAMarpaMMaMiy, HWHOW Tpadukod U HX
KOMOHWHAIUSIMU,

OLIEHMBATh HAAEKHOCTh HMHPOPMALUU 1O KPUTEPHUAM, NPEIJIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHHZ

BOCIIPUHUMATh ¥ (POPMYJIMPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMH H
HEISIMU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M THUCHBMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS IO XOAY pelIeHUs
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN pe3ybTaT;

B Xo0Ji¢ OOCYXJeHUS 3aJaBaTh BOMIPOCHI MO CYIIECTBY OOCYXIaeMOIl TEeMbl,
npo0sieMbl, pelaeMoil 3aJaud, BbICKA3bIBATh WJICU, HAIIEJIEHHbIE Ha TOMCK
pElIeHUs], COMOCTABIATh CBOU CYXKJEHUS C CYKJICHUSIMHU JIPYTUX YYACTHUKOB
nuanora, OOHapy>KMBaTh pa3lMYMe W CXOJCTBO TO3UIMH, B KOPPEKTHOU
dbopme hopmMyIHpoOBaTH pa3HOTIIACHS, CBOU BO3PAKECHUS;

MPEJCTABIATh PE3YJIbTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCIIEIOBaHUA,
IPOEKTa, CAMOCTOSATENIbHO BHIOMpaTh (POpMaT BBICTYIUICHHUS C Y4€TOM 3aaad
IIPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH;

MOHMMATh U UCIIOJIH30BaTh MPEUMYIECTBA KOMAHJHONW M WHIWBHUIYaJIbHOU
paboTHI NPU pelIeHUH Y4eOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh 11€JIb COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPTraHU3ALMIO
COBMECTHO paboThl, pacrpeesisiTh BUAbI pabOT, 10roBapUBaThCs, 00CYKIaTh
IpoLIeCC U Pe3ysIbTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JTIOJICH;
y4acTBOBaTh B IPyNMoBbIX (popMax paboThl (00CYkIeHHSI, 0OOMEH MHEHUSIMH,
MO3TOBbI€ WITYpMbl UM JIPYTHE), BBINOJHATH CBOK YacTh pabOThl U
KOOPAWUHUPOBATh CBOM ACHCTBHS C JPYTMMH YJIE€HAMH KOMAaHbl, OLIEHUBATh
KauyecTBO CBOET0 BKJaJga B  OOHIMH  MPOAYKT IO  KPUTEPHUAM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSTENIbHO COCTaBJIATh IUIAH, AJITOPUTM pEUIeHUs 3aJadyu (UM €ro
4acTh), BbIOMpATh CIOCOO pEIICHHUS C YYETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOXHOCTEW, apryMEHTUpPOBaTh U  KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTpOJII), AMOIHUOHAJIBHBbIN HHTE/JIEKT:

BIaaCTh crocooamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpoHecCca U pe3yiibTara
pEeUICHUA MaTeMaTHYECKOU 3agadu,



e TMPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TPU PEIICHUM 3a/1auH,
BHOCHUTh KOPPEKTHUBHI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
HalICHHBIX OIINOOK, BEISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pE3yJIbTaTa NEATEIHHOCTH IOCTABICHHON LEIN U
YCIIOBHSIM, OOBSICHATH TPUYHHBI JOCTWKEHUS WM HEIOCTHKEHUS IIEJIH,
HaXOJIUTh OMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

OcBoenne yueObHOro kypca «MaTemaruka» B 5—6 Kjiaccax OCHOBHOM IIIKOJIbI

JOJDKHO 00€cTeunBaTh JOCTIDKCHHE CICHYIONUX MPEAMETHBIX 00pa30oBaTEIbHBIX
PE3YNbTATOB:

S KJIACC

Yucaa v BBIYMCICHUA

OpueHTHpOBaTbCSI B TOHATHSAX U ONEPUPOBATh HAa 0a30BOM YpOBHE
TEPMUHAMU, CBS3aHHBIMM C HATypaJbHBIMH 4YHCIIaMHU, OOBIKHOBEHHBIMU U
JECATUYHBIMH IPOOSIMH.

CpaBHUBaTh M YHOPSJOYMBATH HATypajbHbIE UMHCIIA, CpPaBHUBAaTb B
MIPOCTEUIINX CITydasiXx OOBIKHOBEHHBIE JPOOH, NECITUYHBIE IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsiMOM ¢
COOTBETCTBYIOIIIMM €l YHCJIOM M H300pa)kaTh HATypajbHbIE YHCJIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

Breimonuatre apudmMeTndecKkue JAEUCTBUS C HATypaIbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUILINX CITydasiX.

BhINOMHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BEIYUCICHUI.

OKpyIJIsSITh HATypaJIbHBIE YHCIIA.

PemieHne TeKCTOBBIX 33124

Pemate TekcToBBIE 3amauM apU(PMETUYECKUM CIOCOOOM U C TIOMOIIBIO
OpraHW30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXHBIX BapuUaHTOB (IIpHU
HEO0OXOIUMOCTH C HAIPABJISIFOIICH MTOMOIIIBIO).

Pemiate 3amauu, coaepkainiue 3aBUCHUMOCTH, CBSI3BIBAIONINE BEIMYMHBI:
CKOPOCTb, BpEMS, PACCTOSIHHE; 1IEHa, KOJIMYECTBO, CTOUMOCTH (TP HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

Hcnonb30BaTh KpaTKUE 3allUCH, CXEMBbI, TaOIUIIbI, 0003HAYEHUS TIPU PEIICHUN
3azay.

[Tonb30BaTHCS OCHOBHBIMM €IMHUIIAMUA U3MEPEHHUSI: 1ICHBI, MacChl; PACCTOSIHUS,
BPEMEHHU, CKOPOCTH; BBIpAXaTh OJIHU €IUHUIIBI BEIUYMHBI uepe3 Apyrue (mpu
HEO0OXOIMMOCTH C OTIOPOM Ha CIIPABOYHYIO HMH(POPMAIIHIO).

W3Bnekate wuHOOpMAIUIO, TPEACTABICHHYI0O B Ta0nuIle, HAa CTOJIOYATOM
auarpamMme, HUHTEPHpPETUPOBaTh IMPECTABICHHbIE JaHHBIE, WCIOJIb30BaTh JIAHHBIC
MIPU PEIICHUU 3a/1a4.

Harasimnas reomerpust

[Tonp30BaThCA r€OMETPUUYECKUMU MOHSATUSIMU: TOYKA, MpsiMasi, OTPE3OK, JIyY,
yT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT.



[TpuBoguTh mpuUMEpHl OOBEKTOB OKPYKAIOLIETO MHpPa, HUMEIMHX (opMy
M3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, TPU HEOOXOAMMOCTH MO BH3YyaJbHOW OMOpE,
CBSI3aHHYIO C yTIJaMM: BEpIIMHA, CTOPOHA; C MHOIOYTOJIbHMKaMH: YIroJjl, BEpILIUHA,
CTOPOHA, IMaroHajb; C OKPYKHOCTBIO: PaINyC, IUaMETp, LEHTP.

N300paxaTh H3y4EHHbIE TI'E€OMETpUYECKHE (UIYphl Ha HEIMHOBAHHOM U
KJIETYaTOM Oymare ¢ MOMOILBIO HUPKYJIS U JIMHEHKHU (II0CTIE COBMECTHOTO aHAJIN3a).

HaxoauTh MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOIIBIO
JUHENKH, CTPOUTH OTPE3KM 33aJaHHOW JUIMHBI; CTPOUTh OKPYKHOCTb 3aJaHHOTO
panuyca.

Hcnonb30BaTh CBOKMCTBA CTOPOH M YIJIOB NPSIMOYTOJIbHUKA, KBajapaTa sl UX
MTOCTPOEHUS, BEIYMCIICHHS IUIOIIAIA U IEPUMETPA.

Bbruncnsate mepuMeTp M IJIOWAAb KBajpara, NPSAMOYToJbHUKA, (GUTYD,
COCTaBJICHHBIX U3 MPSMOYTOJHHUKOB, B TOM 4HcIe (uryp, u300paxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCd OCHOBHBIMA METPUYECKUMHU €IMHHMIIAMU H3MEPEHUS JJIUHBI,
IUIOIIA/IU; BBIpAXXaTh OJJHU €IUHUIIBI BEJIMYMHBI Yepe3 Jpyrue (Ipu He0OXOAUMOCTH
C OIOPO Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3naBaTe mapajuienenumnen, KyO, HCHOJb30BaTh  TEPMHUHOJIOTHIO:
BEpILMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS MapaieNenumnesa, Kyoa.

Bbruncnsate 00béM KyOa, mapajuiesienunesna Mo 3aJaHHBIM H3MEpEHUsM (c
OMOpPOM Ha AJITOPUTM YUEOHBIX NEHCTBUIl), MOJIB30BAaThCS E€IUHULAMH H3MEPEHUS
o0BéMma.

PemaTe HecHOXHbBIE 3aJa4l HAa HM3MEPEHUE T'€OMETPUYECKUX BEJIUYHUH B
MPAKTUYECKUX CUTYAUSAX (TP HEOOXOUMOCTH C BU3YyaIbHOM OMOPON).

6 KIIACC

Yuciaa v BBIYMCICHUSA

OpueHTHpOBaTbCS B TOHATHSIX W ONEpPUpPOBaTH Ha 0a30BOM ypOBHE
TEPMUHAMU, CBS3aHHBIMH C PA3TUYHBIMU BHJIAMH YUCET M CIIOCOOAMH MX 3aIlHCH,
NEPEXOAUTH (€CIU ATO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIMMCH YrCia K APYTrou.

CpaBHUBaTh W YyHOPSAIOYMBATH II€JIbIE YKCIA, OOBIKHOBEHHBIE U JICCATUYHBIC
poOu, CpaBHUBATH UKCIIa OJHOTO U Pa3HbBIX 3HAKOB.

Breinonuats apudmMeTHiecKue AeMCTBUS C HATyPAIbHBIMH U LIEJIBIMU YHCIIAMH,
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU, TIOJIOKUTEIBHBIMUA U OTPUIIATEIbHBIMU
YUCIIAMM.

BpIuncisTh 3Ha4€HUS YUCITOBBIX BBIPAXKEHUM, BBITIOJIHATH NPUKUIKY U OLIEHKY
pe3yJiibTaTa BBIYMCIICHHM; BBITIOIHATh MPEOOpa30BaHMs YHUCIIOBBIX BBIPAXXEHUU Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

COoOTHOCUTHh TOYKY Ha KOOPAMHATHOM MPSIMON C COOTBETCTBYIOLIUM €M
YUCJIOM U U300pakaTh YKCIIa TOYKAMU Ha KOOPAUHATHON MPSMOM, HAXOUTh MOAYJITh
YyucIa.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHON CHUCTEME KOOpAHMHAT C KOOpJAMHATaAMU



3TOU TOYKH.

OxpyrasTe IeNble 4YHClIa U JEeCATUYHBIE aApodm (1Mo o00pasiy), HaXOIUTh
NpUOIMKEHUS YHCET.

YucsoBbie 1 OyKBEeHHbIE BHIPAKCHUSA

OpueHTHpOBaTbCS B TMOHATHSIX W ONEpPUpPOBAaTH Ha 0a30BOM YypOBHE
TEPMUHAMH, CBSI3aHHBIMU C 3aIMCHIO CTENEHU YHUCJa, HAXOJUTh KBaapar U KyO
YUCJa, BBIYUCIATh 3HAYEHUS MPOCTEHIIMX YHCIOBBIX BBIPAXKEHUM, COJEpKaIINX
CTEIICHH.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPOM Ha
ITOPHUTM MPABUJIIA), PACKIIAIbIBATh HATYpaIbHbIE YUCIA HA POCTHIE MHOKHUTEIIH.

*Tlonp30BaThCs MACIITAOOM™, COCTABIISITH TPOIIOPLIMUA U OTHOILIECHUS.

Hcnonp3oBaTh OyKBbI i1 0003HAUEHUSI YMCEN MPU 3aIMUCH MaTEeMaTHUYECKUX
BBIpOKEHUH, HAXOAWTh 3HAu€HUS OYKBEHHBIX  BBIPAKEHUH, OCYILIECTBIISA
HE0OXOJAMMBbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOW Ha alrOpUTM Y4YEOHBIX
NEeUCTBUIN).

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemieHne TeKCTOBBIX 33124

Pemars MHOromaroBble TEKCTOBBIE 33/J1aYd apU(PMETHUYECKHM CIIOCOOOM C
OIIOPO¥W Ha BOIPOCHBIN IIAH.

Pematp npocTenme 3a/1a4y, CBSA3aHHBIC C OTHOULIEHUEM,
IIPONIOPLIMOHAIIBHOCTBIO BEJIMYMH, MPOLEHTAMH; PEIaTh TPH OCHOBHBIE 3a/1a4d HA
JpOOH ¥ TPOIEHTHI.

Pemate 3amaum, coaepkalive 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpeMs, paccTosiHUE, 1LIEHa, KOJIMYECTBO, CTOUMOCTb;
IPOU3BOIMTENILHOCTh, BpeMs, 00bEMa paldOThl, HUCIONb3Ys apuPpMETHYECKUE
NEUCTBUS,  OLIEHKY, MPUKHUIKY;  T[OJb30BATbCd  €IUHULIAMU  H3MEPEHHUS
COOTBETCTBYIOIIUX BETUYHH.

CocTaBnsiTh OyKBEHHbBIE BBIPAXKEHHSI TIO YCIOBHIO 33/1a4M MOCJIE COBMECTHOTO
aHaJIN3a.

W3Bnekats wHGOOpMAIMIO, TPEICTABICHHYIO B TaOiMIlaX, Ha JIMHEWHOM,
CTOJ0YaTOW WM KPYroBOW JuarpamMmax, HHTEpIpPETHUPOBATH MpPEICTaBICHHbIE
JTAHHBIE; UCIOJb30BaTh JAHHBIE IIPHU PEIIEHUH 3a/a4.

[IpencraBnsath nHGOPMAITUIO C TTOMOIIBIO TAOJHII, TUHEHHON U CTOIOUYATOM
Jarpamm.

Harasignas reomerpust

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUPA, HUMEKIHX (opmy
U3YYEHHBIX T'E€OMETPUYECKHX IIJIOCKUX M MPOCTPAHCTBEHHBIX (QUTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX DUTYD.

N300paxkatb ¢ TOMOIIBIO  LUPKYJIS, JUHEWKH, TpaHCHOpTUpa Ha
HEJIMHOBAHHOW M KJIETYAaTOM Oymare M3y4deHHbIE MJIOCKHE TeoMeTpuiecKkue (purypbl
U KOH(UTypaluu, CAMMETPUYHbIEC (DUTYPBI.

HmeTh mnpencTaBieHWe O TEOMETPUYECKHX MOHATHUAX: PAaBEHCTBO (UTYD,



CUMMETpPHS], OCb CAHMMETPHUH, LIEHTP CUMMETPHH.

Haxonute BETWYMHBI YTIIOB U3MEPEHUEM C ITOMOIIBIK TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJIMYMHBI, MMOJB30BATHCA IMPU PELIEHUH 3a7ad TPaJyCHOW MEpOH
YIJIOB; pacIliO3HABAThH HA YEPTE)KAX OCTPBIU, IPSIMOU, PA3BEPHYTHIN U TYIIOW YTJIBI.

Beluncnare [OMHY JOMaHOM, NEPUMETP MHOTIOYTIOJIBHMKA, IOJIb30BaThCA
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATh OJTHU €IUHUIBI U3MEPEHHUS JJIMHBI YEPE3
Ipyrue.

HaxoauTp, ncnonb3yst 4epTEKHBIE HUHCTPYMEHTBI, PACCTOSTHUSA: MEXKIY ABYMS
TOYKaMH, OT TOUYKHU J0 NPSIMOM, IJIMHY ITyTH HA KBAAPATHOM CETKE.

Beraucnsate  mimomans  GUTYp, COCTaBIEHHBIX W3  NPSIMOYTOJBHUKOB,
MCIIOJIh30BaTh pa3OneHne Ha MPSMOYTOJIbHUKH, Ha paBHBIC (PUTYPHI, TOCTPABAHUE
0 OPSIMOYTOJIBHUKA; TOJb30BATHCA OCHOBHBIMU €JIMHUIIAMH WU3MEPEHHUS IUIOLIA/IN;
BBIpAXaTh OJHU €IUHUIIBI U3MEPEHUS IUIOMIAIN Yepe3 Apyrue (Mmpu HeoOXOUMMOCTH
C OTIOPOI Ha CITPABOYHYIO HH(POPMAIIHIO).

Pacno3naBaTh Ha MOJENSAX M HM300pAKECHUSX MHUPAMHUAY, KOHYC, LWJIMHAP,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare npsMOyroJIbHBIN MapajuieIenunel.

Boruucisate 00bEM MpSIMOYTOJIBHOTO TMapajlienenunena, Kyda, mojab30BaThCs
OCHOBHBIMU €JIMHUIIAMH U3MEpEeHHUs 00bhEMa; BbIpakaTh OJHU €IMHUIIBI U3MEPEHUS
o0BbéMa yepe3 apyrue (C onopoi Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pemate HeCnOXHBIE 3a7a4M HAa HAXOXKICHUE T€OMETPUYECKUX BEJIMYUH B
NPAKTUYECKUX CHUTyalusx (MpU HEOOXOJUMOCTH C BHU3yallbHOM  OIOpPOH).



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIIACC
KosnuyectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (UU(poBbHIE)
Konrpoabnbie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
1 Harypabiteie ancna. Jleiicrits ¢ 9 https://m.eds00.ru/6M1J1XQT5
HaTypaJbHbIMU YHCIAMU
2 Harmsast reomerpus. Jlutii na 4 https://m.eds00.ru/038RE4QLJ
IJIOCKOCTH
3 OOBIKHOBEHHBIE IPOOH 11 https://m.edsoo.ru/PX5WWXNEQ
4 Harnsanas reomerpusi. MHOTOyroyibHUKH 2 https://m.edsoo.ru/XL5YPPWTY
5) JlecsiTuunblie qpodu 3 https://m.edsoo.ru/FWMS97M71
6 Harzazuas reometpus. Tena u Gurypst 8 3 https://m.edso0.ru/CTSXX93EK
IIPOCTPAHCTBE
7 [ToBTOpeHue u 060061IeHNE 2 https://m.edsoo.ru/MHFWMIFOH
OBIIEE KOJIMYECTBO YACOB I10 34 0 0

I[TPOTPAMME



https://m.edsoo.ru/6M1J1XQT5
https://m.edsoo.ru/038RE4QIJ
https://m.edsoo.ru/PX5WWXNEQ
https://m.edsoo.ru/XL5YPPWTY
https://m.edsoo.ru/FWMS97M71
https://m.edsoo.ru/CTSXX93EK
https://m.edsoo.ru/MHFWMIF0H

6 KIIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne /it Konrpoannsie | Ilpakruueckue
MPOrpaMMblI Bcero o0pa3oBaTeJibHbIE pecypChl
padoThI padoThI
1 Hatypanbnble uncna ) https://m.edso0.ru/AOSK6T2QR
2 Harmszuas reomerpus. lpamsie ta 1 https://m.edsoo.ru/9XBXWV26T
TUIOCKOCTH
3 Hpobu 5 https://m.edsoo.ru/OKB7Z4AL4
4 Harnsanas reomerpus. Cummerpus 1 https://m.edsoo.ru/AKIVTTKIQ
5 Bripaxkenus ¢ OykBamu 1 https://m.eds00.ru/Q0ZZVEHR5
H .
6 AIAHA TEOMETPH. DHTYPRI Ha 4 https://m.eds00.ru/KTLFF2RG2
TUIOCKOCTH
7 [TonoxxuTenpHbIE U OTPULIATEIBHBIC YUCTIA 8 https://m.eds00.ru/Z071X55JU
8 [IpencraBieHne qTaHHBIX 1 https://m.edsoo.ru/O1K32GP9B
9 Harnsmas reomerpis. Ourypo s 3 https://m.edsoo.ru/IWDS13VCF
MIPOCTPAHCTBE
10 Tosropenne, obobmente, 5 https://m.edsoo.ru/E58JQPAEA
cucTeMaTu3alus
OBIIEE KOJIMYECTBO YACOB I10 34 0 0

[TPOT'PAMME



https://m.edsoo.ru/A0SK6T2QR
https://m.edsoo.ru/9XBXWV26T
https://m.edsoo.ru/0KB7Z4AL4
https://m.edsoo.ru/AKIVTTKIQ
https://m.edsoo.ru/Q0ZZVEHR5
https://m.edsoo.ru/KTLFF2RG2
https://m.edsoo.ru/Z071X55JU
https://m.edsoo.ru/OIK32GP9B
https://m.edsoo.ru/IWDS13VCF
https://m.edsoo.ru/E58JQPAEA

PABOQUYAS ITIPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPAy.
7-9 KJIACCBI
Lenan n3yyeHusi yueOHOro Kypca

Anrebpa sBISETCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHA 00ECTIeYnBACT U3yUEHUE APYTUX JUCLHUTUINH,
KaK €CTECTBEHHOHAYYHOT0, TaK M TYMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl MPOIOJKEHUST 00pa30BaHUs U B
NOBCEAHEBHON W3HHU. Pa3BuTme y 0O0y4arolMXCs HAYYHBIX MPEJICTABICHUNA O MPOUCXOKIAECHUUM U CYLIIHOCTH
anredpanyecknux adCTpakUuuid, crnoco0e OTPAKEHHUS MaTeMaTHYEeCKOM HAyKOW SIBIEHHI M MPOLECcCOB B MPUPOJE U
oO11ecTBe, pojii MATEMATHYECKOTO MOJIETUPOBAHKS B HAYYHOM MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHMS U Kau€CTB MBIIIJICHUS, HEOOXOAUMBIX JUIsl afanTallii B COBPEMEHHOM LU(PPOBOM 0OIIECTBE.
N3ydyeHue anreOppl €CTECTBEHHBIM O0pa3oM OO0ECHeurBaeT pa3BUTHE YMEHUs HAOJ0JaTh, CpaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOYyeT KPUTUYHOCTU MBILUIEHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOM JIEUCTBUS U
BBIBOJIbI, (pOpMYIUpPOBaTh yTBEpkAeHUs. OcBOeHHME Kypca aiareOpbl 00ecreurBaeT pa3BUTHE JIOTMUECKOTO MBIIIICHUS
oOy4aroluXxcs: OHU HCIOJIb3YIOT JCIYKTUBHbIE W HMHAYKTUBHBIE pacCyXJI€HHUs, OOOOIIEHME U KOHKPETU3ALHUIO,
abcTparupoBanue u aHajgorur. OOydeHue anredpe npeanonaracT 3HaUMTEIbHBIN 00bEM CaMOCTOSTEIBHOM AEATEIbHOCTH
oOy4aromuxcsi, MO3TOMY CaMOCTOSTEIbHOE pEIIeHHE 3a/Jad €CTECTBEHHbIM 00pa3oM SBISIETCA  peaju3alueit
JeSITeIbHOCTHOTO PUHLIMIIA O0yUYEHUSI.

B crpykrype mnporpammel yudeOHOro Kypca «AnreOpa» OCHOBHOM IIKOJBI OCHOBHOE MECTO 3aHMMAlOT
coziepKaTeNbHO-METOAMUECKUE JHHUM: «Yucna W BbIUHUCICHUS»; «ANreOpanvyeckue BBIPAKECHUS»; «YpaBHEHUS H
HepaBeHCTBa»; «DyHkuumn». Kaxaas u3 3Tux coaep’kaTelbHO-METOJUUYECKUX JIMHUI Pa3BUBAETCS Ha MPOTSIKEHUU TPEX
JeT U3Y4YeHHUs Kypca, €CTECTBEHHbIM 00pa3oM MeperieTasich U B3aUMOJECHCTBYS C JPYTMMU €ro JHHUSAMU. B xoxe
U3Y4YEeHUS Kypca 00y4aromuMes NpUXOAUTCS JIOTHUYECKH PacCy KIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B
CBSA3U C O3THM LEJIECOO0PAa3HO BKIIOYHUTH B MPOrPaMMy HEKOTOPbIE OCHOBBI JIOTMKH, MPOHU3BIBAIOIIME BCE OCHOBHBIE
pas3zienbl MaTeMaTU4ecKoro oOpa30BaHMS M CIIOCOOCTBYIOIIHME OBJAJIEHUIO OOYYarOIIMMHCS OCHOB YHUBEPCAJIBHOTO
MaTEeMaTHYeCKOro s3blKa. TakuM 00pa3oM, MOKHO YTBEpXKAaTh, YTO COAEPKATEIBHOW M CTPYKTYPHOH OCOOEHHOCTHIO
Kypca «AnreOpay SBIsSETCS €ro HHTETPUPOBAHHBIN XapakTep.

Copepxxanne nauHMM «YuClia W BBIYUCICHUS» CIYKUT OCHOBOM Ui JaJbHEWIIEro M3y4YeHUs] MaTEeMaTUKH,
CIOCOOCTBYET PAa3BUTUIO y OOYyYarOlUXCS JIOTUYECKOTO MBINUICHHS, (OPMHUPOBAHUIO YMEHHS IOJIb30BaThCS
AITOPUTMAMH, a TaKke MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl MOBCEIHEBHOM ku3HU. PazButne
HNOHATHSA O YHUCJIE B OCHOBHOH IIKOJIE CBA3aHO C PAlMOHAJIBHBIMA M HMPPALMOHAIBHBIMU 4HCIaMM, (HOPMHUPOBAHHEM



NPEICTaBICHUN O JCHCTBUTENFHOM YKCe. 3aBEpIICHNE OCBOCHUS YMCIOBOM JIMHUMA OTHECEHO K CTaplIeMy 3BEHY OOIIETo
00pa3oBaHUs.

CopepxaHue IByX anreOpandeckux JUHUM — «AnreOpandeckue BBIPAKEHUS» U «YPAaBHEHUS U HEPABEHCTBA»
croco0CcTByeT (OPMHPOBAHUIO y OOYYAIOIIMXCS MAaTEMaTHYECKOIo armapara, HEOOXOJMMOIO JUlsl pelIeHHUs 3aj1ad
MaTEMaTHKH, CMEXHBIX IPEIMETOB U IMPaKTUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOHM mIKosie Yy4eOHBbIM MaTepuai
IpYNIHUPYETCS BOKPYT pPAallMOHANbHBIX BbIpaKEHUH. AJireOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMaTUKH KakK S3bIKa JUIs
IOCTPOEHHUSI MaTEMaTUUECKUX MOJIEJIEN, ONMCAaHUs MPOIIECCOB U SIBICHUN pealibHOro Mupa. B 3amaum oOyueHus anredpe
BXOJAT TaK)K€ JaJIbHEWIee Pa3BUTHE aITOPUTMUYECKOrO MBIIUICHHS, HEOOXOAMMOTr0, B YaCTHOCTH, JJI1 OCBOEHUS Kypca
MH(OPMATHKH, U OBJIAJICHUE HAaBbIKAaMU JEIYKTUBHBIX paccyxaeHuil. [IlpeoOpaszoBanue cMMBOIBHBIX ()OPM BHOCHUT CBOU
crenu(UUecKUil BKIaJ B pa3BUTHE BOOOPAXKEHUS, CHOCOOHOCTEM K MaTEMAaTUYECKOMY TBOPUECTBY.

Conepxxanne (QyHKIMOHATBHO-TPAUUYECKON JTUHUU HALIEJIEHO HA MOJYyYEHHE IIKOJbHUKAMHU 3HAHUN O QYHKIUSAX
KaK Ba)KHEWILEH MaTeMaTU4YEeCKON MOJENW JJis ONUCAaHUA M UCCIENOBAHMS Pa3HO-OOpa3HbIX MPOLECCOB U SIBJICHUN B
npupojie U oOmiectBe. M3ydeHue »TOro marepuana CIocOOCTBYET Pa3BUTHUIO Y OOYyYalOIIMXCS YMEHHSI MCIOJIb30BaTh
pa3IMyHbIE BBIPA3UTENIbHBIE CPEJCTBA SI3bIKa MATEMATUKH — CIIOBECHBIE, CUMBOJIMYECKHE, rpaduyecKre, BHOCUT BKJIAJ B
(dopMupOBaHKE IPEACTABICHUNA O POJIM MAaTEMATUKH B PA3BUTUU UUBUIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax u3ydaeTrcsi yueOHbIH Kypc «Anredpay», KOTOPbIM BKIIOYAET CIEAYIOLINE
OCHOBHBIE pa3/ienbl coaepxkanusi: «Hucaa u BeIUUCIEHUN», « AreOpandeckre BhIpaKEeHUs», « Y paBHEHUS U HEPABEHCTBAY,
«DyHKIAW.

COAEPKAHUE YYEBHOI'O KYPCA «AJITEBPA»
7 KIIACC

Yucaa v BIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, TEPEeXoa OT OaHOM QopMmbl 3amucu apodeit k apyroit. IllonsTue
palMoOHANBHOTO YHCIIa, 3allCh, CPaBHEHWE, YIOPSJOYMBAHMC DPAMOHAIBHBIX YHCENI. ApHPMETHUYCCKHUE ICHUCTBUS C
palnMoHaTbHBIMU YUCTaMH. Penienne 3a1ad u3 peajabHOM MPAKTHKW HA YaCcTH, HA JPOOH.

Crenenb ¢ HaTypaJIbHBIM MOKa3aTeNeM: ONpeIelieHne, TpeoOdpa3oBaHre BhIPAKEHUH HA OCHOBE OIpE/IeTICHHMs], 3aTUCh
OOJIBIIINX YUCE.

[IpotieHTsl, 3aIUCh MPOIEHTOB B BUJE ApOOM U ApOoOH B BUJIE MPOLIEHTOB. Tpy OCHOBHBIC 3aJja4M Ha MPOIEHTHI,



pEIICHUE 3a/1a4 U3 PEAIbHON ITPAKTUKHU.

[IprmeHeHue pU3HAKOB JIEIIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIIN HATYPAIbHBIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE TIpsiMasi U oOpaTHasi IPOMOPIIMOHATLHOCTH.

AJuireOpandecKkue BbIPaKeHUSA

IlepeMeHHBIE, YHCIIOBOE 3HAYCHHUE BBIPAXKEHUSA C IEpEeMEHHOM. JlomycTMMble 3HA4YE€HUS IIEPEMEHHBIX.
[IpencraBienne 3aBUCUMOCTH MEXy BeIMUMHAMU B BUe (hopmysibl. Beruucienus o popmymnam.

[IpeoOpazoBaHrie OYKBEHHBIX BBIPAXEHUM, TOXK/IECTBEHHO PaBHBIC BBIPAKEHUS, MpaBUiia MPeoOpa3oBaHUSI CYMM U
IIPOU3BEICHUH, PAaBUJIa PACKPBITHSA CKOOOK U MTPUBEACHHUS MTOJOOHBIX CIaraeMblIX.

CBONCTBA CTENEHU C HATYPAIBHBIM IOKA3aTEIEM.

OnHowiensl 1 MHOTOWIECHBI. CTeneHp MHOrowieHa. Cl0KeHUe, BBIUUTAHUE, YMHOKEHUE MHOTOWICHOB. DOpMyIIb
COKpAaIIEHHOTO0 YMHOXKEHMS: KBaJgpaT CyMMbl M KBajpaT paszHoctu. dopMyna paszHOCTH KBaapaToB. Pasznokenue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHus

VYpaBHeHUEe, KOPEHb YpaBHEHUs, IIpaBUiia MpeoOpa3oBaHUsl ypaBHEHUS, PABHOCUJILHOCTh YPaBHEHUH.

JIluHeiHOEe ypaBHEHME C OJHOW IIEPEMEHHOW, YHMCJIO KOPHEM JIMHEWHOIO YPAaBHEHMS, PEIICHUE JIMHEUHBIX
ypaBHeHMil. CocTaBlieHHE YPAaBHEHUH IO YCIOBHIO 3a/1aul. PereHne TEeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPaBHEHUH.

*JIuneitHoe ypaBHEHHE C JIBYMs MEPEMEHHBIMU U €ro Fpa(bI/IK*Z. CucreMa JIBYX JMHEWHBIX YpPaBHEHUU C JIBYMS
nepeMeHHbIMU. Perienre cucteM ypaBHEHHH criocoOoM MoAcTaHOBKU. [IprMepsl pelieHus: TEKCTOBBIX 33au ¢ IOMOIIBIO
CHUCTEM YPAaBHEHHUM.

DOyHKUIMHA

Koopaunara Touku Ha npsimoil. UucioBble NPOMEXKYTKU. PaccTosiHne mexay AByMs TOYKaMU KOOPJIWHATHOU
IIPSIMOM.

[IpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AbGcuucca U OpAMHATA TOYKM HAa KOOPAMHATHOW IUIOCKOCTH.
[Tpumeps! rpadukoB, 3a1aHHbIX (Gopmynamu. YTeHue rpadukoB peaabHbIX 3aBUCHMOCTEN.

[Monsitue pynkiwm. ['paduk GpyHkimu. Croricta pynkuuii. Jluneitnas ¢ynkius, e€ rpaduk. ['paduk pynkmmm y = kx
+ b. *I'paduueckoe penieHre JMHEHHBIX YPAaBHEHUI U CHCTEM JIMHEHHBIX YpaBHEHUIT™.

2 3neck u ganee * ¥*0003HaAUCHBI TEMBI, H3YYCHHUEC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTECIIBHOM ILIIAHE. I[anee OMPEACICHO KOJINYECCTBO YAaCOB I U3YYCHUA JaHHBIX TEM.



8 KVIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopenb u3 wuyucna. *[lonarue 00 wuppauvoHasbHOM uyucie. JlecsaTuuHble TPUOTUKEHUS
UppaluoHaibHBIX uncen*. CpoiicTBa apu(METUUECKUX KBAJpaTHBIX KOpHEH M UX MPUMEHEHHE K MpeoOpa30oBaHUIO
YHCJIOBBIX BBIPAKEHUI U BBIUMCICHUSM. *][eifiCTBUTENbHbBIC YK CIIa™.

Crenenb ¢ 1enbpIM nokaszaTeneM U e€ cpoiictBa. CTaHaapTHas 3alUCh YUCIa.

AJire0panvecKue BbIPAKEHUS

KBagpatHbIil TpEXWIIEH; pa3ioKEHHE KBAPATHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpandeckas JIpoOb. OCHOBHOE CBONCTBO anreOpanueckoil npoou. CrokeHHe, BbIYMTaHUE, YMHOXCHHE,
JeieHre alredpanyeckux ApooOeil. ParoHanbHble BRIpaXKEHUs U UX MPeoOpa3OBaHUE.

YpaBHeHNs U HEPpaBeHCTBA

KBanpatHoe ypaBHeHue, (opmysna KOpHeW KBaapaTHoro ypaBHeHus. *Teopema Buera*. Pemienue ypaBHEHHIA,
CBOJISIIIIMXCS K JIMHEHHBIM U KBaJipaTHbIM. [IpocTeiiie npoOHO-paliioHalIbHbIE YPABHEHHSL.

*T'pacduueckasi UHTEpIIpETAIUsl YPABHEHUM C ABYMS TMEPEMEHHBIMU M CUCTEM JIMHEWHBIX YPaBHEHHUH C JBYMS
nepeMeHHbIMU ™. [IpuMepsl pelieHns: CHCTEM HEJIMHEWHBIX YPaBHEHUH C ABYMsI TIEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckKuM crocoooM.

HucnoBble HEpaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW IEpeMEHHOW. PaBHOCHIIBHOCTH HEPABEHCTB.
JIuHeliHbIe HEPABEHCTBA C OJHOM NepeMeHHON. CUCTEMBI TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKUUHA

[Tonsitue bynkuuu. O61aCTh ONPEACICHUS U MHOXKECTBO 3HaueHu GyHKimu. CrocoOb! 3a1anust PyHKITUH.

I'padux pynxuuu. YUrenune cBoicTB ¢yHKuumu mno e€ rpaduky. [Ipumepsl rpadukoB (yHKIMI, OTpa)aroimux
peabHbIE MPOIIECCHI.

OYHKIMH, ONMMCHIBAIOIIIE IPSIMYIO 1 0OPaTHYIO IPOIOPLHOHAIBHBIC 3aBHCHMOCTH, X rpaduku. OYHKIMH Yy = X,

=Xy = VX =X ar aduyeckoe peleHrue ypaBHEHU U CUCTEM ypaBHEHUI ™
y Y X Yy =2"1p p yp yp .

9 KIIACC

Yucja v BLIYUCJICHUSA
PanmonansHbie dncna, *wppanuoHaNbHBIE YUCIA, KOHEYHBIE UM OECKOHEYHBIC NECATUYHBIC apoOu. MHOXKECTBO
NEeWCTBUTEIbHBIX YHCEN; JEUCTBUTENbHBIC YHCIIa KaK OCECKOHEUHBbIE JIeCSITHYHBbIE IapoOu. B3auMHO OJIHO3HAYHOE



COOTBETCTBHUE MEXIY MHOKECTBOM JEHCTBUTENBHBIX YUCEN U KOOPAUHATHON IIPSIMOM.

CpaBHeHME IEUCTBUTENBHBIX YHCeN, apu(MEeTUUECKHe NeUCTBUS C IEHCTBUTEIbHBIMU YHCIaAMU ™.

Pa3mepsl 00bEKTOB OKPYKAIOUIEr0 MUPA, IITUTEIHHOCTD MPOIIECCOB B OKPYKAIOIEM MUPE.

[TpuOnmxk€HHOE 3HAYE€HUE BEIMYMHBI, TOYHOCTh NpuOMKeHusa. Oxpyrienue uyucen. [lpukuaka U oLeHka
PE3yIbTAaTOB BBIUNCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Penienre ypaBHeHMi, CBOAAIIMXCS K KBaJpaTHbIM. bukBanpaTtHoe ypaBHeHue. *IIpumepsl
pelIeHUs] YpaBHEHUH TpeTbel U YEeTBEPTOU CTENEHEN Pa3I0oKeHUEM Ha MHOKUTEIN ™.

Pemenne nqpoOHO-palimoHAIbHBIX YPaBHEHUN.

Pelenne TekCcTOBBIX 3a7a4 anreOpandeckuM METOI0M.

VYpaBHeHuE C IBYMsI NEPEMEHHbIMH M ero rpaduk. PemieHune cucteM ABYX JIMHEMHBIX YpPaBHEHUW C JBYMs
IIEpEMECHHBIMHU. PellleHne CcucTteM NABYyX YpPaBHEHUM, OJHO M3 KOTOPBIX JIMHEWHOE, a JAPYroe — BTOPOW CTENEHHU.
I'padmueckas MHTEpIpETALIUS CUCTEMBI YPaBHEHUI C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooMm.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOW. PemieHune cHUCTEM JMHEMHBIX HEPABEHCTB C OJHOMU
nepeMmeHHoil. KBanpartHele HepaBeHCTBa. ['paduueckass MHTEpIpeTalys HEPAaBEHCTB M CUCTEM HEPAaBEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKUUHA

KBagpatnunas ¢ynkuus, e€ rpapuk u coicrpa. [lapabona, KkoopAMHATHI BEpUIMHBI MapadOJibl, OCh CUMMETPUU
napadoJIbl.

['paduku (bYHKITHIA: y = kx, y = kx + b, y = X,

k o
y = Jx, ¥ = — 1 X CBOJCTB.

Yucsi0BbIE MOCIEI0BATEILHOCTH U MIPOrPecCum

[TonsiTHE YMCIIOBOM TTOCIIETOBATEIHFHOCTH. 3aJaHIE TIOCIEI0BATEIIBHOCTH PEKYPPEHTHOM hopMyoii u popMyon N-
IO 4JICHA.

ApudmeTtnueckas U reomerpudeckas mporpeccur. @opmyabl N-ro 4ieHa apuPMETHUYECKON U TeOMETPUUYECKOM
IIPOTPECCHIM, CYMMBI IIEPBBIX N YICHOB.



*N300pakeHne WICHOB apu(PMETHIECKOM M TE€OMETPUIECCKOW MPOTPECCHi TOYKAaMU Ha KOOPJAMHATHOW TIJIOCKOCTH.
JInHEeWHBIN U SKCIOHEHIIUAJIBHBIA pOCT. CII0KHBIC MPOLICHTHI ™.

OcBoeHue ydeOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs JOJDKHO OOeCIeuuBaTh
JOCTHKEHHUE CICAYIOINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

7 KIIACC

Ymncsia v BbIYMCJIEHUS

BrinonHaTh, couerasi yCTHbIE U TUChbMEHHBIE TPUEMBI, aprU(METUUECKUE IEUCTBUS C PAllMOHATIbLHBIMU YHCIIAMH.

HaxoguTh 3Ha4YeHUsT YUCIOBBIX BBIPAKECHHUM; MPUMEHSTh pPa3HOOOpa3HbIe CHOCOOBI W MPUEMBI BBIYUCICHUS
3HAYCHUH APOOHBIX BBIPAXKEHUMN, COJIepKaIIUX OOBIKHOBEHHBIC U JICCATUYHbBIC JPOOH.

[lepexoauTh OT OMHONM (POPMBI 3aMUCH YHUCEN K APYroi (MpeoOpazoBbIBATh JACCATUYHYIO TpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO
B JIECAITUYHYIO, B YACTHOCTU B OECKOHEUHYIO ACCATUUHYIO Ipo0h). CpaBHUBATH U YIIOPSI0YMBATH PAllMOHAIILHBIC YHCIIA.

OKpyIJIsITh ynca.

BpInonHATh NPUKUAKY U OLIEHKY PE3YyJIbTaTa BIUMCIIEHNN, OLICHKY 3HAYCHUM YUCJIOBBIX BBIPAXKEHUM.

BhINOTHATE NEUCTBUS CO CTETICHSIMH C HATYPAJIbHBIMU MTOKa3aTeNIIMH (C OTIOPOM Ha CTPaBOYHYIO HHGOPMAIIHIO).

[TpuMeHSTh PU3HAKH IETMMOCTH, PA3JIOAKEHNE HA MHOKHUTEIHN HATYPaJIbHbBIX YHCEIL.

Pemarb  mpocTteiimme  OpakTUKO-OPUEHTUPOBAHHBIE  3a7auyd, CBSI3aHHBIE C  OTHOUICHUEM  BEJIMYUH,
MPONOPLIHUOHATILHOCTBIO BEJIMYMH, NMPOLEHTAMHU; MHTEPIPETUPOBATh PE3YIbTAThl PEIICHUS 33a4 C Y4ETOM OIPAHUYEHU,
CBSI3aHHBIX CO CBOMCTBaMHU pacCMaTpPUBAEMbIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHUs

OpueHTUpPOBAThCS B TOHATHUSX M ONEPUPOBATH Ha 0a30BOM YPOBHE aireOpandeckoll TEPMHUHOJIOTHEH W
CHMBOJIMKOM.

Haxonuth 3HaueHMsI OyKBEHHBIX BBIPAKEHUN TIPH 3aJaHHBIX 3HAYCHUAX TIEPEMEHHBIX.

BrinonHsaTh ipeoOpa3oBaHus 1IEIOT0 BRIPAKEHHS B MHOTOWIEH TIPUBEACHUEM MOJOOHBIX CIIaraéMbIX, PACKPBITHEM
CKOOOK.

BhIMONMHATE YMHOXEHUE OJTHOWICHA Ha MHOTOWICH U MHOTOYICHA Ha MHOTOYJICH, MPUMEHSTHh (POPMYIIBI KBajapaTa
CYMMBI U KBaJ[paTa pa3HOCTH (C OMOPOH Ha CIIPaBOYHYIO HH(OPMAITHIO).

OcymecTBIATh Pa3IoKeHNE MHOTOUJICHOB HA MHOKUTEIU C TIOMOIILIO0 BEIHECEHHS 32 CKOOKM OOIIEro MHOMKHUTEIS,
IPYNIHUPOBKU CIAraeMbIX, MpUMEHEHUs! (OpMYJI COKPAILIEHHOTO YMHOKEHUS (C OMOPOM Ha CIIPaBOYHYIO HH(DOPMAIIHIO).



[TpumensTh MpeoOpazoBaHUS MHOTOWICHOB JJIs PEHICHUS Pa3IMYHBIX 33]a4 U3 MaTeMaTHUKU, CMEXHBIX IIPEIMETOB,
U3 peabHOU NPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU MOKA3aTEIsAMU I Ipeo0pa30BaHuUsl BRIPAKEHUH (C OMOpoil Ha
CIIPaBOYHYIO0 HH(POPMAITHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, NPUMEHss MPaBWJIa NEPEXoAa OT MCXOAHOTO YpPaBHEHHUS K
paBHOCUIIBHOMY eMy. [IpoBepsTh, ABIIETCA I YUCIIO KOPHEM YPaBHEHUS.

Nmeth npeacTaBieHue 0 rpa@uuecKux METOAaxX MpY PELICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TopOupaTe mpuUMEpPHI AP YUCE, SIBISIOUIUXCS PEMICHUEM JIMHEHHOTO YpaBHEHHUA C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOpPJIMHATHOM IUIOCKOCTH TpauK JMHEWHOIO YpaBHEHUS C ABYMS IEPEMEHHBIMH; IOJIb3YACh
rpapuKoM, IPUBOJIUTH IPUMEPHI PEIICHHS YPABHEHHUS.

Pemate cucteMbl IByX JIMHEWHBIX YpaBHEHUU C ABYMs NEPEMEHHBIMHU, B TOM 4HCIe Tpaduuecku (C omopoil Ha
ITOPUTM YUEOHBIX IEUCTBUI).

CocTaBniTh (1OCJIE COBMECTHOIO aHAJIM3a) U pelaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YpPaBHEHUH 110
YCIIOBHIO 33J]a4H, HHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ]a4M MOJYyYEHHBIN pe3ybTarT.

Koopaunarel u rpaduxu. @yHKIUU

N300paxaTh Ha KOOpAWHATHOM NpPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATaM, JIy4H, OTpPE3KH,
MHTEPBAJIbL; 3aMChIBATh YHUCIOBBIE IPOMEXYTKH Ha aJireOpandeckoM si3bIKE.

OTmeuath B KOOPJAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJAUHATAM; CTPOUTh I'padUKH JIUHEUHBIX (PYHKIIHUMA.
Ctpowutb rpaduk ¢pyHkmuu y = kX + b.

OnuceiBaTh C MOMOIIBIO (PYHKIIMI M3BECTHBIE 3aBUCMMOCTH MEXIY BeIUYMHAMHU ([0 aJrOPUTMY YUYEOHBIX
JEUCTBUI): CKOPOCTb, BPEMS, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTENLHOCTh, BpeMsi, 00BbEM pabOTHI.

Haxonuthb 3HaueHre PyHKIMU 1O 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco0 NpenCcTaBleHUS W aHalIM3a WH(OpManuu; M3BJIEKaTh U WHTEPIPETUPOBATH
uH(popMaIuIo U3 rpadMKoOB peaabHbIX TPOLECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yuciaa v BLIYUCICHUSA
Hcnonbs30BaTh HayalnbHbBIEC MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN JJISI CPABHEHUS, OKPYTJICHUS U
BBIYUCJICHU; N300paKaTh JICUCTBUTEIIbHBIC YHCIIa TOYKAMH Ha KOOPJUHATHOM MPSIMOIA.



[IpuMeHATh TOHATHE apU(PMETHUECKOTO KBAJAPATHOTO KOPHS; HAXOAWTHh KBaJpaTHBIC KOPHU, HCIONB3YS MPH
HEOOXOMMOCTH KAJIbKYJISITOP; BBIOJHITH MPOCTEHIMe MpeoOpa3oBaHus BbIpAXKEHUH, CoAepKalIuX KBaJApaTHbIE KOPHH,
HCTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu OOJBIINX U MaJIbIX YACEI C MOMONIBIO JECATUYHBIX ApooOei u crenenei yucna 10.

AJsireOpandecKue BbIPaKeHUSA

[IpuMeHATh TOHATHE CTENEHM C IEJIbIM TOKa3aTelieM, BBINOIHITh NMPeoOpa3oBaHUsl BBIPAKEHUH, COJEp KaIluX
CTEIEHU C IIeJIBIM MTOKa3aTesieM (C UCIOJIb30BaHUEM CIIPABOYHON MHGOPMALIHH).

BrINoNMHATE HECTOKHBIE TOXKACCTBEHHBIC MMPEOOPA30BAHUS PAIMOHATBHBIX BRIPAKEHUM HAa OCHOBE MPaBUJI ACHCTBUIA
HaJl MHOTOYJICHAMH U aJIre0OpandecKuMu APOOSMH.

PackiiangpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEH.

[IpumensTh peoOpa3oBaHUs BBIPAKECHUM JJIsI PEIICHUSI PA3IMUHbBIX 3a7a4 U3 MAaTeMAaTHUKHU, CMEXHBIX MPEIMETOB,
U3 pEAIBHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIe, KBaJpaTHbIE YpaBHEHHUs (C HCIOJIB30BAHHEM CIIPABOYHON HH(OpMAIMU) W pallMOHAIbHbBIE
YPaBHEHUSI, CBOJALIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C JBYMsI IEPEMEHHBIMU.

[IpoBoauTE NPOCTEHIINE MCCIECIOBAHUS YPAaBHEHWW W CUCTEM YpaBHEHUWW, B TOM YHCIE C IMPUMEHEHUEM
rpaduueckux MpeAcTaBICHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CHCTEMa ypPaBHEHUH pEIIEHUsI, €CIM UMEET, TO
CKOJIBKO, H TIP.) C OMOPOM Ha aJITOPUTM YYEOHBIX JIEHCTBHIA.

[lepexoauTh OT ciOBeCHON (GOPMYIHPOBKH 3adaud K €€ anreOpandeckod MOJENH C TOMOIIBI0 COCTaBJICHUS
YPaBHEHUSI WM CUCTEMBI YPABHEHUN, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4d MOJIyYEHHBIN pEe3ysbTar.

[IpuMeHATH, CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISl CPABHEHHUS, OLICHKH; pPEIIaTh JIMHEMHBIE HEPABEHCTBA C OJHOM
MEePEMEHHOM M WX CHCTEMBI, JaBaTh Trpad@HUUEeCKyl0 WUIIOCTPAIIMI0 MHOKECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUNHA

OnepupoBath Ha 6a30BOM YpOBHE (QYHKUIMOHAIbHBIE MOHATHUS U SI3bIK (TEPMHHBI, CAMBOJIMUECKHE 0003HAUCHMUS);
OTIPENICIIATh 3HaUCHHE (PYHKIIMH 10 3HAYEHUIO apTyMEHTa; ONpeIesaTh CBOMCTBA PYHKIIMU 1O €€ rpaduKy.

o 2 k o o
CTpouTh TpabuKH SIeMEHTAPHBIX BYHKIHI BHAA , Y = X°, Y = X°, Y = +/x , Y = =; ONHCHIBATH CBOWCTBA YNCIOBOM
X
¢yskuu no e€ rpaduky (mpu He0OXOIUMOCTHU C HAMPABIISIOUIEH MOMOIIBIO).



9 KJIACC

Yuciaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIC U HPPALMOHAIBHBIE YK CIIA.

BoinonssaTe apudmeTndeckue NEeUCTBUS C PAllMOHAIBLHBIMU YKCIIAMH, COYETas YCTHbIE U NMUCbMEHHBIE MPUEMBI,
BBITIOJTHATH BBIYHCIICHUS C UPPALMOHAIBHBIMU YHCIIAMM.

HaxoauTe 3HaU€HUS CTENEHEN C LENBIMHU MOKA3aTENSIMU U KOPHEW; BEIYMCIISITH 3HAUCHUS YUCIIOBBIX BBIPAKEHUMN.

OKpyrisTh JEHCTBUTENBHBIE YMCIIA, BBIIOJHATh NPUKUAKY pe3yJbTaTa BBIYMCICHHMM, OLEHKY YHCIOBBIX
BBIPAKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pemats nuHeiiHbIe U KBaJpaTHbIE YPAaBHEHUSI, YPABHEHUS, CBOSIIMECS K HUM, IPOCTEHIINe APOOHO-pallMOHAIIbHBIE
YpaBHEHUSL.

Pemars npocreiimme cucTeMsl AByX JTUHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU U CHCTEMBI JBYX YPaBHECHUH, B
KOTOPBIX OHO YPABHEHUE HE SIBISETCS JTUHEHHBIM (II0 BU3YaIbHOU OMOpPE).

Pemarp mpocTteifiine TEKCTOBbIE 3a7aud aareOpandyeckuM CrocoOOM C MOMOILIBI0 COCTaBJICHUS YpaBHEHUS WM
CHUCTEMBI IBYX YPaBHEHUHU C IBYMsI IIEPEMEHHBIMH.

[IpoBoauTe mnpocTENIIME UCCIECIOBaHUsS YPAaBHEHUW W CHUCTEM YpPABHEHUW, B TOM YHUCIE C IPUMEHEHUEM
rpaduyeckux MpencraBieHui (ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE WM CUCTEMa YpaBHEHUN pELIeHUs], €CIH UMEET, TO
CKOJIBKO, U TIp.).

Pemarp nuHEilHblE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; M300pakaTh pEILIEHUE HEPABEHCTB Ha YHUCIOBOM
IIPSAMOM, 3aIIMCHIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Pemlare cucTtembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAOIIME KBAJPATHOE HEPABEHCTBO;
U300pakaTh PEICHNE CUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alMChIBaTh PEHIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUN PA3JIMYHBIX 3a]1a4.

DyHKUNHA

Pacnio3naBaTh (QyHKUMM U3y4eHHBIX BHUAOB. [lOKa3piBaTh CXEMAaTUYECKH PACHOJIOKEHUE HA KOOPAUHATHON

N k
mIockocTH rpadukoB GyHKImid Buma: Y = kx, y=kx + b, ,y = ax’ + bx +¢, y = x>, y = v/x, ¥ = ~ B 3aBHCHMOCTH OT

3HaYeHUH K03()(PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (DYHKIIHIA.
Crtpouth U M300pakaTh CXeMaTWYeCKH TIpaduKu KBagpaTUUYHBIX (DYHKIMH, OMUCHIBATH CBOMCTBA KBaJpaTUYHBIX
byHKIMI 10 X rpaduKam.



Pacnio3naBaTh KBagpaTH4YHyI0 QYHKIUIO MO GopMyJie, IPUBOIUTEH MPUMEPHI KBAAPATUUHBIX (QYHKIIUN U3 peaIbHOM
KU3HU, (PU3UKH, TEOMETPUHU.

Yucaosbie M0OCJIeI0BATEILHOCTH U IPOrPecCun

Pacnio3HaBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO TPOTPECCUH MPHU Pa3HBIX CIIOCO0ax 3aaHusl.

BbINONMHATE BEIYHMCIIEHUS ¢ UCTIOIb30BaHUEM (GOpMYIT N-To YieHa apuPMETHIECKON 1 T€OMETPUUECKON MPOrpeccuid,
CYMMBI [IEPBBIX N 4JIEHOB (C OMOPO HA CIIPABOYHYIO HH(OPMAIIHIO).

Pemate 3amauun, CBS3aHHBIE C YHMCIOBBIMHU TOCIEIOBATEIBHOCTAMH, B TOM YMCIE 33Jaud W3 PEaIbHOM >KU3HU (C
UCIOJIb30BaHUEM KAIBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

KoaunuecTBo 4acoB

HaumenoBaHue pa3/ieioB U TeM JuiekTpoHHbIE (LU pPOBbIE)
Ne ni/m Konrpoasnbie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEe pecypChl
padoThI padoThI
1 ‘lucra u BREAMCHORH. ParpoRaILRELe 4 https://m.eds00.ru/3T9611VNP
qucia
2 Anrebpanueckue BbIpaXKEeHUs 6 https://m.edso0.ru/XKZQS616W
3 VYpaBHeHUs U HEpaBEHCTBA 4 https://m.edsoo.ru/6M3BVY10F
4 Koopaunats! u rpapuku. @yHkiun ) https://m.edsoo.ru/HIOISN9VV
5 [ToBTOpenue u 0600IIeHNE 2 https://m.edsoo.ru/ XBWB68AXB
OBIIEE KOJIMYECTBO YACOB I10 21 0 0
[TPOT'PAMME
8 KIIACC
KosmuecTBo yacos
HaumeHoBaHue pa3ieioB M TeM JyekTpoHHbIE (HU(POBBIEL)
Ne ni/m Konrpoasnbie | IlpakTnyeckue
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 Uwucna u Beruncnenus. KBagparHsie 2 https://m.edsoo.ru/ORMAGNHCK



https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB
https://m.edsoo.ru/0RMAGNHCK

KOpHHU
2 Huena i BerHCnCHIL. CTeneih ¢ 2 https://m.eds00.r/Q7A3CXOIL
LIeJIBIM [TOKa3aTeIeM
3 Anre6pamicm? BAIpANCHIL. 1 https://m.eds00.ru/GB7K30KCG
KBagparusiii TpéxuseH
4 AJIrCOpaHHCCKHE BLIPAKCHH. 4 https://m.edsoo.ru/Y683RP1V9
Anrebpanyeckas 1poOb
5 ¥PABHEHI U HEPABEHCTBA. 3 https://m.edsoo.ru/UDKT3SXO0P
KBagparusle ypaBHeHUS
6 ¥p aBHeHHfI u HepaeHcTBa. CHeTeml 3 https://m.edso0.ru/ICOH5LYTW
YpaBHEHUU
7 ¥ PaBHCHILA 1 HEPABEHCTBA. 3 https://m.edso0.ru/5DGS10004
HepasencrBa
Oynkuyuu. OCHOBHBIE IOHATHS https://m.eds00.ru/30QTSIJORU
9 Oynkiun. Yucnossle GyHKINN https://m.edsoo.ru/B2NFZC7XH
10 [ToBTOpeHme u 060061IeHNE https://m.eds00.ru/SQCV6UFOT
OBLIEE KOJIMYECTBO YACOB I1O 21 0 0
I[TPOI'PAMME
9 KIIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Konrpoasnbie | IlpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThl padoThI
1 Yucna u BeruMciaeHus. JleficTBUTeNbHbIE 3 https://m.eds00.r/E90J7ONTR
qucia
2 vp aBIV{eHm " Hepaia CHCTBA. Y PABHCHMUS C 2 https://m.edsoo.ru/LLGLOKIU2
OJTHOH TMepeMeHHON
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 4 https://m.edsoo.ru/UTNAJAKLP



https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT
https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP

ypaBHEHUU

4 VYpaBHueHus u HepaBeHcTBa. HepaBeHCcTBa 3 https://m.edsoo.ru/ZFUMLNDJK
5 OyHKIUU 4 https://m.edsoo.ru/SYHPVCOAU
6 YucaoBbIe MOCIEA0BATEILHOCTH 3 https://m.edso0.ru/LT2RT120J
7 Hosropenne, O606meHIfe’ 32 https://m.edsoo.ru/YMZ3IOUNQ
cucreMarunl3anus 3HaHUuU
OBIIEE KOJIMYECTBO YACOB I10 21

[NPOT'PAMME



https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KJIACCBI
Heau n3yyeHusi yueOHOro Kypca

['eomeTpusi Kak OJIMH U3 OCHOBHBIX Pa3JleJIOB MIKOJbHOM MaTeMaTHUKH, UMEIOMINI CBOEH 1EIbi0 00€CTIEYUTh U3yYCHUE
CBOKMCTB | pa3MepoB (UTYp, UX OTHOIIEHUH U B3aUMHOE PACIIOJIOKEHUE, OTIMPACTCS Ha JJOTHIECKYIO, JOKA3aTeIbHYIO JIMHUIO.
[{leHHOCTH M3yYEHUS TEOMETPUU HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs 3aKIIF0YACTCS B TOM, YTO OOYJAFOIIHICS YIUTCS
IPOBOJIUTH JIOKA3aTEJIbHBIE PACCYXKACHUSI, CTPOUTH JIOTUUYECKHE YMO3AKIIOUECHUs, OKA3bIBaThb MCTUHHBIE YTBEPKIACHUS U
CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJAUTH PACCYXKICHUS «OT IIPOTUBHOTO», OTIWYATh CBOMCTBA OT IIPU3HAKOB,
dbopmMyIUpoBaTH OOpPATHBIE YTBEPKACHUS.

Bropoil 1nenbt0 u3ydeHUsT TEOMETPUM SBJISICTCS WCIOJB30BaHME €€ Kak HWHCTPYMEHTAa IIPU PEIICHUH Kak
MAaTEMATUYECKUX, TaK W MNPAKTUYECKUX 3a]a4, BCTPEUAIOIIMXCS B PEAJbHOW >KU3HU. IJTOMY COOTBETCTBYET BTOpAs,
BBIYUCIIUTEIbHAS JIMHUST B M3YYCHUU TEOMETpUM B IKosie. [l 3TOro y4yuTenato peKOMEHAYeTCsl MoJa0upaTh 3aaadud
MPAKTUYECKOI0 XapakTepa JUisl pacCMaTPUBAEMbIX TEM, YUUTh OOYYAIOUIUXCS CTPOUTh MAaTEMATHUYECKUE MOJIETU pPEaIbHBIX
JKU3HCHHBIX CUTYyalldii, MPOBOJAUTH BBIUYHUCICHUA WM OILICHUBATh aJICKBATHOCTh IOJYYEHHOrO pe3yibrarta. KpaliHe BaKHO
NOoMYEPKUBATH CBS3U T€OMETPHH C IPYTUMHU MPEAMETaMU, MOTUBUPOBATH UCIIOJIB30BATh ONPEIACICHUSI TEOMETPHUUECKUX PUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHUHN B (M3UKE U TEXHUKE. DTU CBSI3U HamOoJiee SPKO BUHBI B
TeMax «Bektops», « TpuronomeTpuueckie cCooTHomeHus», «Meroga koopauHat» u «Teopema I[udaropay.

VYuebnsiii kypc «I'eomMeTpus» BKIIOYAET CIEAYIONME OCHOBHBIE pa3nielbl copepxanus: «I eomeTpuueckue GUrypol u ux
CBOMCTBaY, «lM3MepeHne reoMeTpUYeCKUX BEIUYUH», «JleKapTOBBI KOOPAMHATHI HA IUIOCKOCTW», «BekTtopsl», «/IBHKeHUS
mockocTny, «IIpeodpazoBanus mog00Us.

COAEPXAHHUE YYEBHOI'O KYPCA «I'EOMETPUS»
7 KIIACC

HauvanbHble nonaTus reomerpun. Touka, npsmasi, OTpE30K, Jiyd. YTois. Buasl yrios. BeprukanbHble 1 CMEXHBIE YIVIBL.
buccekrpuca yrna. JJomanas, MHOroyroJyibHUK. I1apannensHOCTh U IEPIIEHAUKYIIAPHOCTD MPSAMBIX.



*Cummetpuunsie ¢purypbl. OCHOBHbBIE CBOMCTBA OCEBOM CI/IMMeTpI/II/I*3. IIprMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

*(OCHOBHBIE TOCTPOEHUSI C TOMOUIBIO LIUPKYJISL U TUHEHKU ™.

TpeyronbHuk. BeicoTa, MmeanaHna, OuccekTpuca, UX CBOMCTBA. PaBHOOEIPEHHBIN M PaBHOCTOPOHHHUI TpPEyrOJIbHUKH.
HepaBeHCTBO TpeyroJIbHHKA.

CBolicTBa ¥ PU3HAKKU paBHOOEPEHHOTO TpeyrojibHUKa. [Ipru3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ PU3HAKY NapaJLIENbHBIX IPsMbIX. CymMMa yIJIoB TpEyroiabHUKA. BHEIIHNE yIiIbl TPEyTrONbHUKA.

IIpssMOYyTroJIbHBIN TPEYroJbHUK. CBOMCTBO MEIHMAHBI IPSMOYTOJIBHOIO TPEYrOJIbHUKA, MPOBEACHHOW K TMIIOTEHY3E.
[Ipu3HaKK PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJLHUKOB. [IpSIMOYTOIBHBIN TPEYTOJBHHUK ¢ yIiioM B 30°.

HepaBeHcTBa B reoMeTpun: *HEpaBEHCTBO TPEYTOJbHUKA™, HEPABEHCTBO O JUIMHE JIOMAHOM, TEOPEMA O OOJBILIEM YTJIE U
OO0JbIIEH CTOPOHE TPEYroyibHUKA. [lepneHauKysap 1 HaKJIOHHAs!.

*T"'eomeTprueckoe MecTo Touek.™ buccekrpuca yriia U cepeAUHHbIA NEPIEHIUKYISP K OTPE3KY Kak Ie€OMETpUYECKUe
MeCTa TOYEK.

OKpy»XHOCTb U KPYT, XOpJla U TUaMETP, UX CBOMCTBA. B3auMHOE pacnoyioxkeHne OKPYKHOCTH U npsimoil. KacarenbHas n
cekyuias K OKpy>kxHocTU. OKpYyKHOCTb, BIINCAaHHAs B yroJl. BrincaHHast 1 onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerbipéxyronpHauku. I[lapaiiesorpaMM, €ro mnOpuU3HAKM W CBOMCTBA. YacTHbIE Ciydyau MapajuIeIOrpaMMOB
(MpAMOYTONBHUK, POMO, KBaJpaT), UX MPU3HAKK U cBoWcTBa. Tpamenusi, paBHOOOKasi Tpamenus, €€ CBONCTBAa U MPU3HAKH.
[IpssMoyToOJIbHAs Tpaneuus.

*MeTtoa ynBoeHust Mmeauansbl. LleHTpanbHas cuMMeTpus.

Teopema daneca u TeopeMa 0 MPONOPLUUOHANIBHBIX OTpe3kax. CpeaHue JMHUK TpeyrojbHUKa U Tpaneuuu. Llentp mace
TPEYroJIbHUKA.

[Togobue TpeyronbHUKOB, k03P duuuent nogodus. [Ipuznaku nogodusi TpeyroiabHukos®. IlpuMenenne nonodus mnpu
pELIEHUH PAKTUYECKUX 3aad.

CaoiicTBa 1uiomaneit reomerpuyeckux ¢Guryp. @opmyinsl s TUIOMIAAU TPEYroJibHUKaA, MapajuiejorpaMMa, poMoba u
Tpaneruu. OTHOIIEHUE TUIOMAAeH MOJOOHBIX PUTYD.

Brruncnenue miomaaei TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

¥ 351ech 1 ganee * *0GO3HAYCHBI TEMBI, H3yUCHHE KOTOPIX IPOBOINTCS B 03HAKOMHTEIBHOM ILTaHe. Jlaee OMpeneeHo KOIMYeCTBO YACOB IS H3YUCHHS TaHHBIX TEM.



Teopema ITudaropa. Ilpumenenue reopemsl [lndaropa npu pemieHny NpakKTUYECKUX 3a/1a4.

CuHyC, KOCUHYC, TAHI'€HC OCTPOI0 yrja MpsIMOYIOJBHOTO TPEyrojabHUKAa. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
Tpuronomerpuueckue Gpynxuuu yriaos B 30°, 45° u 60°.

BrnucanHbple M LEHTPAJIBHBIE YIUIBI, YrOJ MEXAY KAacaTelIbHOM M XOpAOH. YTIJbl MEXAY XOpAaMH M CEKYIIUMHU.
BnucanHbsle W omMcaHHBIE YETBIPEXYTOJIBHMKM. B3amMHOE pacrosnokeHue AByX OKpykHocTed. KacaHume OKpy:KHOCTEH.
OO1ue KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIIACC

CuHyc, KOCHHYC, TaHreHe yrioB oT 0° 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIBI IIPUBEICHUS.

Pemenue tpeyroiabHukoB. TeopeMa KOCMHYCOB U Te€OpeMa CUHYCOB. PellleHne mpakTHYecKux 3a7ad ¢ UCIOJIb30BAHUEM
TEOpPEMBbI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeo6pazoBanue noaoo6us. [Togo0rue cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 mpou3BeAEHUH OTPE3KOB XOPJ, TEOPEMbI O TMPOU3BEACHUM OTPE3KOB CEKYILUX, TEOpeMa O KBajJpare
KacaTeJlbHON™.

BekTtop, minMHa (MOAyNnb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, IPOTUBOIOJIOKHO HANpPAaBJIECHHBIE BEKTOPHI,
KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIMU HaJ BEKTOpaMu. Pa3noxeHne BeKTopa o JBYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunate! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB, MPUMEHEHHE JUIsl HAXOXKACHUSI UTUH U YTJIOB.

JlekapTOBbI KOOPAWHATHI HA IUIOCKOCTH. *YpaBHEHUS NPSIMON™ W OKPYKHOCTH B KOOpJAWHATaX, MEpeceucHHe
OKPYKHOCTEH M MPSAMBIX. ME€TOI KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJNBHUKH. [lmnHa OKpyx)HOCTH. 'pamycHas W pajauaHHas Mepa yria, BBIYUCICHWE IJIWH JyT
OoKkpyxHocTel. [Inomane kpyra, ceKkTopa, CerMeHTa.

*JIBH>KEHHSI TIIOCKOCTH M BHYTPEHHHE CUMMETpUU (puryp (3nemeHTapHbie npeacraBieHust). [lapamienbHblili nepeHoc.
[ToBopoT*.

OcBoenune yueOHOro kypca «l'eomeTpus» Ha ypoBHE OCHOBHOTO 00IIero o0Opa3oBaHHUs JOHKHO oOOecreunBaTh
JTOCTIKCHHE CIICAYIOIINX IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

7 KIIACC

Pacro3naBaTh u3y4YeHHBIE TeOMETpUYECKHE (UTYpBI, OMpenensTh HMX B3aUMHOE PACIOJIOKEHHEe, HU300paKaTh



reOMETpUYECKHE (DUTYPHI; BBHITIONHATh YEPTEKU IO YCIOBHIO 3ajaud. V3MepsiTh JTUHEHHBIC W YIIIOBBIC BEIWYWHBL. PemaTh
3a/1auv Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyl0 OLEHKY JIMHEMHBIX M YTIJIOBBIX BEIMYMH MPEAMETOB B PEAIbHOM >KM3HHU, Pa3MEPOB NPHUPOIAHBIX
00bekTOB. Paznuuarh pazmMepbl 3TUX 00BEKTOB M0 TOPSIKY BETUUHHBI.

CTpouTh 4epTeKHM K F€OMETPUUYECKHM 3ajadyaM (C MCIOJIb30BAHUEM CMBICIOBOM OMOPHI: HABOJSIIUE BOMPOCHI W/WITU
aNropuT™Ma y4eOHBIX JCHCTBHI).

[Tonb3oBaThcsd NpHU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh MPU3HAKM W CBOMCTBA pPaBHOOEIPEHHBIX
TPEYTOJIBLHUKOB MIPHU PEIICHUU 3a]1a4.

[TpoBOIUTH JOKA3aTEIHCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCs TpPU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TPEYrOoJbHUKOB, CBOMCTBOM MEJMaHbl, MPOBEAEHHOU K
TUIIOTEHY3€ MPSMOYTOJBHOTO TPEYrojdbHUKA, B PEUICHUU TEOMETPUYECKUX 3ajad (C HCMOJb30BAaHUEM 3pPUTEIIHHOU
HarJISIAHOCTH W/WUU BepOaIbHOM OTIOPHI).

Onpenenary mnapayiedbHOCTh MPSAMBIX € MOMOIIBIO YIJIOB, KOTOpble 00pa3yer ¢ HUMHU cekymas. OnpenensiTh
MapajuieIbHOCTh MNPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJTHOM MPSAMOM O TOYEK APYTOW MPSIMOA.

Pemate 3a1aumn Ha KieT4yaToi Oymare.

[IpoBOUTH BBIUMCICHUS W HAXOJUTh YMCIOBbIE W OYKBEHHBbIC 3HAYEHUs YIJIOB B TEOMETPUYECKUX 3a/adax C
UCIIOJIb30BAaHUEM CYMMBbI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpPa30BaHHBIX MPH MEPECECUCHUH JIBYX
napasuielIbHbIX MPSAMBIX CEKylIel. Pelarh mpakTHUecKue 3a/1aun Ha HaX0XKACHUE YTIIOB.

NmMeTs npeAcTaBieHUE O TOHATHE T€OMETPUUYECKOTO MECTa TOYEK.

@opMyMpOBaTh ONPENECIEHUS OKPYKHOCTH U Kpyra, XOpAbl U IMAMETPA OKPYKHOCTH, MOJIb30BAThCA UX CBOWCTBAMHU.
YMeTh NpUMEHSTh 3TU CBOMCTBA MPU PELICHUY 3a7a4.

OpueHTUpPOBATHCS B TOHSATUAX: OMUCAHHAS OKOJIO TPEYroJIbHUKA OKPYKHOCTbh, IIEHTP OINHUCAHHON OKpPYXHOCTH.
OmnepupoBath Ha 0230BOM ypOBHE (PakTamMu O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYroJIbHUKA MIEPECEKatoTCsl B OJTHOM TOUKE, U O
TOM, YTO CEPEJIMHHBIC MEPIICHANKYIISIPBI K CTOPOHAM TPEYTOJbHHUKA MEPECEeKalOTCsl B OJHOM TOUKE.

OpueHTUpPOBAThCS B TOHATHSAX M ONEpUpPOBaTH Ha 0a30BOM ypOBHE: KacaTeldbHas K OKPYKHOCTH, TeopeMa O
MePIEeHIMKYJIIPHOCTU KacaTeIbHOU U paauyca, MPOBEAEHHOTO K TOYKE KacaHuUsl.

NmeTs mpeAcTaBieHUE O MPOCTEHUIITUX T€OMETPUUECKUX HEPABEHCTBAX, UX MPAKTUYECKOM CMBICIIE.

[TpoBOAUTH OCHOBHBIE TEOMETPUUECKUE MOCTPOEHUS C TOMOUIBIO LIUPKYJISI U JIMHEHKH.



8 KVIACC

Pacno3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HMX 3JIEMEHTBI, MOJIb30BATHCS HMX CBOWCTBAMU NPHU PEUICHUU
r€OMETPUYECKUX 3a/1a4.

OpueHTUPOBATHCS B MOHATUH — TOYKH IEPECEeUEHUs] MEIMaH TPEyrojbHUKa (LIEHTpa Macc) B pEUICHUY 3a]1a4.

Brnanetrs noHsATHEM CpeqHEW JIMHUU TPEYTOJbHHKA U TpanelUuH, IPUMEHATh UX CBOMCTBA MPHU PEMIEHUU MPOCTEUIINX
reoMeTpUYeCcKux 3a1ad. IMeTs npencrasieHue o TeopeMe Paneca U TeopeMe O NPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh X
JUTS pEIIeHMs] MPAKTUYECKUX 3a/1a4 (C OMOPOM Ha 3pUTENIbHYIO HATJIATHOCTD).

[TpuMeHsTh PU3HAKU TOJJ00USI TPEYTOIBHUKOB B PEIICHUU HECIIOKHBIX T€OMETPUUYECKUX 3a/1a4.

[Tonw3oBaThes TeopeMoit [Tudaropa 115 perieHus reoMEeTPUIECKUX U MPAKTUYECKUX 3a/1ad.

Brnanerr MOHATHUAMH CHHYCa, KOCHMHYCAa M TaHT€HCAa OCTPOro yria MPsSMOYTOJIbHOTO TpeyrosibHuka. [loib3oBaThbes
STUMH MOHSITUSMHU JIJISl PEIICHUS MPAKTUYECKUX 3a1a4 (IMIPU HEOOXOIUMOCTH C OMOPOM Ha AJITOPUTM IIPaBUIa).

Brruucnars (pa3iuuHbiMU crioco0aMu) (C omopoit Ha cipaBOYHYH0 MH(OPMAIIHIO) TUIONIA b TPEYTrOIbHUKA U TUIOIIAN
MHOTOYTOJIbHBIX (UTYp (MOJIB3YSCh, T HEOOXOIUMO, KAIbKYyIATOpOM). [IpUMEHSATh MOSy4eHHbIE YMEHHS B MPAKTHYECKUX
3aJa4ax.

Brnanets MOHATUSMH BOMCAHHOTO WM LEHTPAJIBHOIO YTJIa, UCIOIb30BaTh TEOPEMbI O BIMCAHHBIX YIUIAX, YIiax MEXAY
XOpJlaMH (CEeKYIIMMU) U yIiie MEXKy KacaTelIbHOW U XOPAOW MPU PEUICHUU MPOCTEHIITNX T€OMETPUUECKUX 3a]1ay.

Brnaners MOHATHEM ONKMCAHHOTO YETBHIPEXYTOJbHUKA, MPUMEHSATH CBOWCTBA OINHUCAHHOTO YETHIPEXYTOJIbHUKA MpHU
pEUIEHUH POCTEUIINX 3a/1a4.

[IpuMeHsATh MOJIyYEHHBIE 3HAHHUS HA MPAKTHKE — CTPOUTh MAaTEMaTHUYECKHME MOJENH sl 3a7ad PeajlbHOM KU3HU U
MPOBOJIUTH COOTBETCTBYIOIIUE BBHIYMCICHHUS] C MPUMEHEHHWEM IMOJ00Ms M TPUTOHOMETPUHU (IOJIB3YSICh, T/I€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUYECKHME (YHKIMH OCTPBIX YIJIOB, HAXOAWTh C HX TOMOIIBIO PAa3JIMYHBIE DJIEMEHTHI
NPSIMOYTOJIBHOTO TPEYTOJIbHHUKA («PEIICHHE MPSIMOYTOJIbHBIX TPEYrodbHUKOBY»). HaxomuTe (C MOMOIIBIO KaJIbKYJISTOPA)
JUTHBI ¥ YTJIBI JUTsl HeTAOJMUYHBIX 3HAYCHUH.

[Tonp3oBaThess ¢dopMynamMu TPUBEICHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM IS HAXOXJEHUS
COOTHOIICHUHN MEXTy TPUTOHOMETPUIECKUMHU BEIMYMHAMU (C OMOPOi HA CIIPABOYHYIO WH(OpMAITHTO).

Hcnonb30BaTh TEOpEMbl CUHYCOB M KOCHMHYCOB JIJII HAXOKJICHHSI PA3JIMYHBIX SJIEMEHTOB TPEYTOJbHUKA («pEUICHUE



TPEYTOJILHUKOBY ), TPUMEHSTh UX MPHU PEIICHUH MPOCTEHIIINX TEOMETPUIECCKUX 3a1ad.

Brnagets moHsTHSAMH TIpeoOpa3oBaHHs IOJ00HMSA, COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX ¢uryp. Ilombp3oBaThes
CBOMCTBaMHM 110JI00MS IMTPOU3BOILHBIX (PUTYP, YMETh BBIYUCIIATE JUIMHBI M HAXOIUTh YIJIBI Y MOJO0OHBIX (UTYp (IO aITOPUTMY
y4eOHBIX JercTBUl). [IpuMeHsTh CBOMCTBA TOA00US B MPAKTHYECKHUX 3a7adaX. Y METh MPUBOJUTH MPUMEPHI MOI0OHBIX PUTyp
B OKPY’KarOIIeM MHpE.

[Tonp3oBaThess TeopeMamu (IO BHU3YaJIbHOW ONOPE) O TMPOU3BEACHHH OTPE3KOB XOpA, O IPOU3BEICHUHU OTPE3KOB
CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCS BEKTOpAMH, IMOHUMATh WX TEOMETPUYECCKUH W (U3UYECKUN CMBICI, TPUMEHSATh WX B PEIICHUU
TCOMETPUUYECKHUX U QU3NUCCKUX 3a1a4. [[puMEeHATh CKaIpHOE MPOU3BEICHUE BEKTOPOB TSI HAXOXKICHUS JIJTUH U YTJIOB.

[Tonp30BaTHCS METOAOM KOOPAMHAT HA IJIOCKOCTH, PUMEHSTH €T0 B PEIICHUU T€OMETPUICCKUX M MPAKTHYCCKUX 3a/1a4.

BrangeTs mOHATHSAMYU TPAaBUIILHOTO MHOTOYTOIBHUKA, JUTHHBI OKPY>KHOCTH, JUTHHBI TYTH OKPY>KHOCTH W PaJMaHHON MEphI
yIia, YMETh BBIUYHCIATH IUIONIAIb KPyra U €ro JacTel (¢ omopoi Ha crnpaBodHyr0 WHMopmaruio). [IpuMeHsITh mOTyIeHHBIC
YMEHUS B MPAKTHUSCKUX 3a/1adax.

HaxoauTek ocu (W11 IEHTPBI) CHMMETPHUH (GUTYD, IPUMEHSThH JBIKCHUS IIJIOCKOCTH B MPOCTEHUINNX CTydasX.

[IprMeHATh TOJIydEHHBIE 3HAHMUS Ha MPAKTHKE — CTPOUTh MaTEeMaTHYECKHWE MOJCNH IS 3a7a4 pealbHOM KU3HU H
MIPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHUS C MPUMEHEHHWEM IOAOOUS W TPUTOHOMETPHUYECKHX (DYHKIUU (MOJb3YsCh, TIe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yectBo 4yacos
HaunmeHnoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (HU(pPpOBbIe)
Ne n/mn Konrpoabnbie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCYPChI
padoThI padoThI
[Tpocreiimme reomerpuyueckue GUrypsl u
1 UX CBOMCTBA. lI3MepeHne reoMeTpuuecKux 5 https://m.eds00.ru/SCDUTTDXL
BEJIMYUH
2 TpeyronbHUKN 4 https://m.edsoo.ru/LUWH113V3
3 Hapaniensitbie MpsMbie, CyMMa yrion 1 https://m.eds00.ru/C3QIURDV5S
TpPEYrojabHUKa



https://m.edsoo.ru/SCDUTTDXL
https://m.edsoo.ru/LUWH113V3
https://m.edsoo.ru/C3QIURDV5

4 OKpyKHOCTS 1 KpyT. T'eomerpirieckite 2 https://m.eds00.ru/ZCZQS49CU
HOCTPOCHMS
5 IToBTOpEHHE, 0000IIICHNE 3HAHHMA 1 https://m.edso00.ru/RJJ3LV3V2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 13 0 0
8 KUIIACC
KosauyectBo yacos
HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ Konrposbusie | IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIEe pecypChl
padoThI padoThI
1 YeTbIpEXyroIbHUKU 3 https://m.edsoo.ru/ZLR3S406D
Teopema daneca u Teopema o
2 IIPONOPLUOHAIIBHBIX OTPE3KAX, MOA00HBIE 2 https://m.eds00.ru/F805Z209Y8
TPEYroJbHUKU
[Imomane. Haxoxaenue momanei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (DUTYD. 2 https://m.edso0.ru/QLIJ1QDOEP
[Tnomanu nonobHbIX puryp
4 Teopema uaropa n Hasaia 2 https://m.edsoo.ru/4AZHRPY M8W
TPUTOHOMETPHUHU
Vsl B OKpyXHOCTU. Brincannsie n
5 OFTMCATIHIE SETRIPEXYTOIBHHIH. 3 https://m.eds00.ru/J2JOK38GT
Kacarenbnsle k okpyxHOCcTH. Kacanue
OKPYKXHOCTEN
6 [ToBTOpeHUe, 0600IIeHNE 3HAHUHT 1 https://m.edsoo.ru/LX0AVOG6P
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 13 0 0
9 KIIACC
Ne i/ HanmeHoBaHMe pa3jeioB U TeM KosimyecTBo yacos DJIeKTpOHHbIe (LM (ppoBbIE)
IporpamMMel Bcero Konrpoabnbie | Ipakruueckue | 00pa3oBaTesIibHbIE PeCypPChI



https://m.edsoo.ru/ZCZQS49CU
https://m.edsoo.ru/RJJ3LV3V2
https://m.edsoo.ru/ZLR3S4O6D
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/LX0AV0G6P

padoThI padoThI

1 TpuronomeTpus. Teopembl KOCHHYCOB 1 2 https://m.edsoo.ru/5172BY 40V
CUHYCOB. Pellienue TpeyroibHUKOB
[IpeobpaszoBanue moaoowus.

2 Metpudeckrue COOTHOIIICHUS B 2 https://m.edso00.ru/T58 CWSWSF
OKPY>KHOCTH

3 Bexkropsl 3 https://m.edsoo.ru/X4JFWORCL

4 JlekapTOBBI KOOPJIMHATHI HA TIOCKOCTH 1 https://m.edsoo.ru/ISQMG5AFT
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha

5 OKPY>KHOCTH H ILJIOIIAb KpyTa. 1 https://m.edsoo.ru/BMBZSAEU5
Brruncnenue minomaeit

6 JIBMOKCHUS INIOCKOCTH 2 https://m.edsoo.ru/BHUMOCSCI

7 Hotoperne, 0606meHIfe’ 2 https://m.edsoo.ru/VYL6CQR8P
CUCTEMAaTH3aIHsI 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 13 0 0

[NPOTPAMME

Kputepun oneHku npeaMeTHbIX JIAHUPYEMBbIX Pe3yJIbTATOB

JlaHHbIi Kypc siBiseTcs: 0e30TMETOYHBIM.



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P

