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I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O [TIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIUSI K O0OYUYEHHIO MaTeMaTUKE U IIeJICHANPABICHHON MO3HABATEIbHOMN
NEeSATEeIIbHOCTH;

NOBBIIIEHUE YPOBHS CBOEM  KOMIIETEHTHOCTH  4Y€pe3  MPAKTUYECKYIO
NEeSITENBHOCTD, TPEOYION[YI0 MAaTEMAaTUYECKUX 3HAHUN, B TOM YUCJIE YMEHHUE YUUThCS
y IpYTUX JTOAEH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CUTYaIlMIO, OBITh TOTOBBIM JICHCTBOBATH
B OTCYTCTBUE rapaHTU yCIIEXa;

cnocoOHoCcTh oOy4varomuxcst ¢ 3[IP k oco3HaHWiO CBOMX JAEPUIIUTOB U
MPOSIBJIEHUE CTPEMJICHHSI K UX MIPEOI0JIEHUIO;

CIIOCOOHOCTh K CAMOPA3BUTHUIO, YMEHUE CTABUTh JOCTHKUMBIE 1IEJIH;

YMEHHE pa3inyarh y4eOHBbIE CHUTYallMd, B KOTOPBIX MOXHO JEHCTBOBAaTh
CaMOCTOSITENIbHO, M CHUTYallMW, TJe CJeAyeT BOCIOJb30BAThCA CIPABOYHOM
uH(opMalei uin ApyruMu BCIIOMOTaTeIbHBIMU CPEJICTBaAMU;

CIIOCOOHOCTh TEPEHOCUTH TMOJYyYeHHbIE B XOA€¢ OOy4YeHUs 3HAHUS B
aKTyalbHYI0 CHUTyalnuio (Ipu  pelIeHUuH OKUTEHCKUX  3aj1ay, TpeOyroumx
MaTeMaTUYECKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPeOOBAHUAX W TpaBUIaxX MPOBEACHUS
MIPOMEKYTOYHOW U UTOTOBOM aTTECTAINH;

OBJIaJICHUE OCHOBaMU ()MHAHCOBOW TPAMOTHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI

Osnadenue yHugepcanbHblMu y4eOHbIMU NOZHABAMETbHBIMU OCUICEUAMU:

YCTaHABJIMBATh  MPUYMHHO-CJICJACTBEHHbICE CBS3M B  XOJE€  YCBOCHUS
MaTeMaTU4eCKOro MaTepuaia;

BBIABJISITE JCHUINUT JAHHBIX, HEOOXOJMMBIX JUIsl PELICHUs] TMOCTABICHHOMN
3a/1a4u;

C MOMOINIBIO yUUTENsl BbIOMpATh CHOCOO pEeIleHUs MaTeMaTU4YecKOM 3aJadu
(cpaBHHMBaTh BO3MOXHBIE BAPUAHTHI PEILICHUS);

OPUMEHSATh M TpeoOpa3oBbIBaTh 3HAKM U CUMBOJBI B XOJAE PEIICHHUS
MaTeMaTU4YeCKHX 3a/1ady;

YCTaHaBJIMBATh HCKOMOE U JAHHOE IIPU PEIICHUU MAaTEeMAaTU4YECKOM 3a/1a4H;

MOHUMAaTh W WHTEPIPETHPOBATH MHGOPMAIMIO PA3IMYHBIX BUIOB U (opm
peACTaBICHHUS;

WJUTFOCTPUPOBATH PelllaeMble 3a/1a4 TpadUueCKUMH CXEMaMH,

3 PEeKTUBHO 3aMOMUHATH U CUCTEMATU3UPOBATH UH(OPMAILIHIO.

MMOHMMATh U UCIOJIL30BaTh MAaTEMaTUYECKUE CPEACTBA HATJIAIHOCTHU (rpad UK,
qyarpamMMbl, TaOJUIBI, CXEMbl W Jp.) I WUIIOCTPAlMK, HWHTEPIpETaIuy,
apryMeHTAaIlUH.

Osnadenue YHUBEPCANbHBIMU yueonvimu KOMMYHUKAMUBHBIMU
oelicmeuaAmu:



OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO W COBMECTHYIO NEATEIHLHOCTH C
YUYUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aNMOJICHCTBOBATh M HAXOJAUTH OOIIHUE CITIOCOOBI pabOThI; padoTaTh B TPYIIIE:
HaxoJUTh OOIllee pelIeHHe W pa3perniaTth KOH(PIUKTHI Ha OCHOBE COTJIACOBAaHMS
no3ulMii W yd€ra  MHTEPECOB;  CAyliaTh  napTHEpa;  (HOpMyIUpOBaTh,
apryMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHHE;

IIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAJIMYMH PA3HBIX TOUYEK
3peHHUs] U pa3pemiath KOH(IMKTHI Ha OCHOBE ydéTa WMHTEPECOB M TO3UIIMK BCEX
Y4YaCTHUKOB;

apryMEHTUPOBaTh CBOIO IMO3HUIMI0O W KOOPAMHUPOBATh €€ C MO3ULUAMHU
napTHEPOB B COTPYIHUYECTBE NPHU BHIPAOOTKE OOIIEro pemeHus B COBMECTHOM
NEeATENbHOCTH;

BBITIOJHATh CBOKO 4YacTh pPaOOThI, JOCTUraTh KAYECTBEHHOrO pe3ysbTaTa M
KOOPJAUHUPOBATH CBOU JICUCTBUSA C IPYTUMH WICHAMHU KOMAaH]IbL;

OIICHMBATh Kau€CTBO CBOETO BKJIaJa B OOIIUM MPOYKT.

Osiadenue yHugepcaIbHbiMu yUeOHbIMU Pe2YSIAMUCHBIMU OCUCMBUAMU:

CTaBUTh 1I€JM, BBIOMpATh M CO3/]aBaTh AJTOPUTMbI JIJIsi pEUICHUs] Yy4EeOHBIX
MaTEeMaTUYECKUX MpoOIIieM;

IJJAHUPOBATh M OCYIIECTBIISITh AEATEIBHOCTh, HAMPABICHHYI) Ha PEUICHUE
3a71a4 UCCIIEI0BATEIBLCKOTO XapaKTepa.

dbopMyIHpoBaTh M yACPKHBaTh Yy4eOHYIO 3a7ady, COCTaBJIATh IIaH |
MOCJIEJOBATEJIbHOCTh JICHCTBUM;

OCYIIECTBJISTH KOHTPOJb IO 00pa3Iily U BHOCUTh HEOOXOAMMBIE KOPPEKTUBBHI;

KOHTPOJIUPOBATh TPOIECC U  pe3ylbTaT y4eOHOH  MaTeMaTHYECKOM
NEeATENbHOCTH;

aJIcKBaTHO OLICHMBATh NPaBUIBHOCTh WM OLIMOOYHOCTH  BBIMOJHEHHUS
y4eOHOM 3amaud, €€ OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBICE BO3MOXKHOCTHU €€
penieHus;

CIMYaTh CIOCOO JAEHCTBHUS M €r0 pe3ysibTaT C 3aJaHHBIM ATAJOHOM C IEJbIO
0oOHapyKEeHHsI OTKJIOHEHUH U OTIUYMM OT HTAJIOHA.

IpeABUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEIICHUU Y4eOHOM
3a7a4u;

MOHUMATh MPUYHHBI, IO KOTOPHIM HE OBLT JIOCTUTHYT TpeOyeMbIN pe3ysbTaT
NESTEHLHOCTH, OMPENEIATh MO3UTUBHBIE M3MEHEHUS U HaIpaBJieHUs, TpeOyromue
JTadbHEHIIeH paboThI;

PETYIUPOBATH CTIOCOO BHIPAKEHUS IMOIIHA.

HPEAMETHBIE PE3YJIBTATHBI

Pe3ynbraTel ocBOeHUs yueOHOro npeamera «MartemaTuka (BKiIro4ast anreopy,
Tr€OMETPHUIO0, BEPOSATHOCTh M CTAaTUCTHKY)», paclpeAesieHHblE MO rojaaM OOy4eHHs,
bopMyIUPYIOTCS IO NPUHITUITY J00aBJICHUSI HOBBIX PE3yJIbTATOB OT rojla K rofy, yxKe
Ha3BaHHBIE B TMPEABIAYIIMX ToAax IMO3UIHUM, KaK MpaBWIO, JOCIOBHO HE
MOBTOPSAIOTCS,, HO YYMUTHIBAIOTCS (pEe3yJbTaThl OYEPETHOTO Tofa MO YMOJIYAHUIO
BKJIIOYAIOT PE3yJIbTaThl MPEIbIAYIINX JIET).



I[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIBTATBI OCBOEHUA

[IPUMEPHOI PABOYEHN ITPOTPAMMEBI KYPCA «MATEMATHKA»

(ITOTOOAM OBYUYEHUA)

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIbI
JOJDKHO 00€cTeYrBaTh JTOCTHXKEHHUE CIEAYIOMUX MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB:

5 KITIACC

Yucna u éviuucnenusn

OpueHTHpOBaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM  YpOBHE
TEPMUHAMHU, CBS3aHHBIMH C HATypPaJIbHBIMA YHUCJIAMH, OOBIKHOBEHHBIMH H
JNECATUYHBIMU JIPOOSIMHU.

CpaBHuBaTh ¥ YNOPSAJOYMBATH HATypajbHbIE 4HCJA, CpPaBHUBATH B
MPOCTEHIINX CITydasiX OOBIKHOBEHHBIE APOOU, NeCATUYHBIC APOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIMM €M 4YHCIOM M H300pa)kaTh HATypajbHbIE 4YHMCJIa TOYKAMHU Ha
KOOPJMHATHOM (YMCIOBOM) IPSIMOM.

BoinonuaTe  apudmeTnyeckue JEHCTBUS C HaTypaldbHBIMH YHUCIAMHU, C
OOBIKHOBEHHBIMU JPOOSMHU B MMPOCTEHUIIINX CITyHasiX.

BoInonHATE NpOBEPKY, NPUKUAKY Pe3yIbTaTa BEIYUCICHUN.

OKpyTasTh HATypalbHbIE YHCTIA.

Pewienue mexcmoewvix 3a0au

Pemate TekcTOBBIE 3amauM apu(METUUECKHM CIIOCOOOM M C TOMOIIBIO
OpraHW30BaHHOTO KOHEYHOro TIepedopa BCEeX BO3MOXHBIX BapuUaHTOB (TIpHU
HEOOXOJMMOCTH C HAIIPABJISIONICH TTOMOIIBIO).

Pemiate 3amauu, conepxaiiue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYUHBI:
CKOPOCTh, BpeMsl, paCCTOSIHUE; 1I€Ha, KOJIUYECTBO, CTOUMOCTD (MPU HEOOXOIUMOCTH C
UCIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIUN).

Hcnonb3oBaTh KpaTKUE 3alIUCH, CXEMBbI, TAOJIUIIBI, 0003HAUYCHUS MPU PEIICHUN
3azay.

[Tonb30BaTbCs OCHOBHBIMM €IUHUIIAMH M3MEPEHUS: IIeHbI, MACChl; PACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpaXaTh OJHMU EIUHHIIBI BEIMYMHBI 4Yepe3 Jpyrue (mpu
HEO0OXOIMMOCTH € OIOPOH Ha CIPABOYHYIO MH()OPMAIIHIO).

N3Bnekats uH(MOpMaIuUio, MPEACTABICHHYIO B Tabnuie, Ha CTOI04YaTOMn
IuarpaMMe, HHTEPIPETUPOBATh MPEACTABICHHBIEC JAHHBIC, WCIOJIb30BaTh JAHHBIC
[P PEIICHUU 3a/1a4.

Haznaonaa ceomempus

[Tonp30BaThCA r€OMETPUUYECKUMU TMOHATUSIMU: TOYKA, MpsMasi, OTPE3OK, JIyY,
yTOJI, MHOTOYTOJIbHUK, OKPYKHOCTh, KPYT.

[IpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpaA, HUMEIOMUX (HopMy
U3YUYEHHBIX TEOMETPUUECKUX (UTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOAUMOCTH IO BHU3YaJIbHOM OIOpE,
CBSA3aHHYIO C yIJIaMU: BEpPIIHMHA, CTOPOHA; C MHOTOYTOJIbHHUKAMHU: YTOJI, BEpIIMHA,



CTOPOHA, MaroHajib; C OKPY>KHOCTBIO: PaInycC, IUAMETP, LEHTP.

N300paxaTh W3y4eHHbIE TE€OMETpPUYECKHE (UTYphl Ha HEIMHOBAHHON U
KJIeTYaToOl Oymare ¢ IOMOIIBIO LIUPKYJIS U JIMHEWKH (TIOCII€ COBMECTHOTO aHAIIN3a).

HaxoguTe MIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TMOMOILIBIO
JIMHEWKHU, CTPOUTh OTPE3KM 33JaHHOW UIMHBI, CTPOUTH OKPY>KHOCTh 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaApara sl UX
MIOCTPOEHMS, BEBIYUCIIEHUS IIOMIAAN U IEPUMETPA.

Boruucnsate mepumeTp M IUIONIAAb KBajapaTa, MNPSIMOYTOJIbHHUKA, (QUryp,
COCTABJICHHBIX W3 TMPSMOYTOJILHUKOB, B TOM 4Hcie GUryp, H300paXEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaThCd OCHOBHBIMM METPHUUYECKUMH €IMHUIAMH WU3MEPEHUS NJIMHBI,
IJIOIIA/IA; BBIPAXKaTh OJHU €IMHUIBI BEJIMUYUHBI Yyepe3 Apyrue (Ipu HEOOXOAUMOCTH
C OTIOpOM Ha CIPABOYHYIO0 HH(POPMAIIHIO).

Pacno3naBate  mapasuienenunen, KyO, HCHOJIb30BAThb  TEPMHUHOJOTHIO:
BEpIIMHA, peOpO TpaHb, U3BMEPEHHUS; HAXOAUTh U3MEPEHUS NapaJljieenuneaa, Kyoa.

Boruucnate 00b€M KyOa, mapajienenunena rno 3aJaHHbIM H3MEpEeHUsIM (C
OTIOpOM Ha aJIrOpPUTM Y4YE€OHBIX JEUCTBHUIA), MOJIH30BATHCS CAMHUIIAMH H3MEPEHHUS
00BEMa.

Pemiate HecnoxHbIE 3aJa4yd HAa HM3MEPEHHE T€OMETPUYECKHUX BEIMYHUH B
MPAKTUYECKUX CUTYalUsIX (IIpU HEOOXOUMOCTH C BU3YyaIbHOM OMIOPOit).

6 KIIACC

Yucna u éviuucnenun

OpueHTUpOBaThCS B TOHSATUAX U ONEpUPOBATh Ha 0a30BOM YpOBHE
TEPMHHAMH, CBSI3aHHBIMHU C Pa3JIMYHBIMH BHJIAMHU YHCET M CIIOCO0aMH MX 3aIlUCH,
NEePEXO0IUTh (€CIIU ATO BO3MOXKHO) OT OJIHOM (DOPMBI 3aMKUCH YUCia K JPYTOH.

CpaBHUBaTh M YHOPSIOYMBAThH LEJNbIE YKCIIA, OOBIKHOBEHHBIE U JI€CATUYHBIE
IpoOu, CpaBHUBATH YKCJIa OJIHOTO U Pa3HbIX 3HAKOB.

BoinonsaTh aprudpmeTndeckre 1eUCTBUS C HATypajdbHBIMHU U LEIbIMUA YHCIAMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSMHU, MOTOKUTEIBHBIMU U OTPULATEIbHBIMU
YU CJIaMHU.

BhIuncnaTh 3HAaUEHUS YUCTIOBBIX BBIPAXKEHUM, BBINOJIHATh MPUKUIKY U OLEHKY
pe3yibTaTa BBIUMCICHUMN; BBITIOJHATH MPEOOpa30oBaHUSI YHCIIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBHM.

COOTHOCUTHh TOUYKY HA KOOPJMHATHOM NPSIMOM C COOTBETCTBYIOUIUM €l
YUCJIOM U M300pa)xkaTh YMCIIA TOYKAMH Ha KOOPJAMHATHOMN NPSIMOM, HAXOAUTH MOJYJIb
yuca.

COOTHOCHUTh TOYKM B MPSMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOpAMHATAMHU
ATOU TOYKH.

OkpyrisTh Liefible 4YKclia U JeCSITHYHble ApoOu (mo oOpasily), HaXOAMUTh
NpUOTMKEHUS YHCEIL.

Yucnoewvie u 0yKeeHHbIE GIPAINHCEHUA

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YpOBHE



TEPMUHAMU, CBSI3AHHBIMU C 3allUChI0 CTENEHW YMCIIa, HAXOJUTh KBajpaT U KyO
YYCJIa, BBIYMCIATH 3HAYEHUS] MPOCTEUIIMX YHUCIOBBIX BBIPAXKECHUM, COJEPKAIINX
CTETICHU.

[Tonp30BaThCA MpU3HAKAMU ACTUMOCTH (MIPU HEOOXOAMMOCTH C OMOpON Ha
QJITOPUTM MPaBUIIA), PACKJIa/IbIBATh HATYPAJIbHBIC YHCIIA HA TTPOCTHIE MHOXKHUTEIH.

Tlonv3o06amuvca macuimabom, COCTaBIISITh MPOMOPIUUA U OTHOIIIEHUSI.

Hcnonb3oBaTh OyKBBI AJi1 0003HAYEHUS YMCENl MPU 3alUCU MATEMATUYECKUX
BBIDAKEHUM, HAXOAUTh 3HAUYCHHS OYKBEHHBIX  BBIPAKEHUH,  OCYIIECTBISA
HE0OXO0IMMbIE TIOJCTAHOBKM U TIpeoOpa3oBaHus (C OMOPOM Ha alrOpuTM y4eOHBIX
JEUCTBUM ).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoewix 3a0au

Pemate MHOTOIIIAroBbie TEKCTOBBIE 3a7aud apu(METHUECKHUM CIIOCOOOM C
OMNOPO Ha BONPOCHBIN IIAH.

Pemiate MPOCTEHUIIINE 3aJ1a4H, CBSI3aHHBIC C OTHOIIICHUEM,
MPOMOPLUHAOHAIIBHOCTBIO BEJIWYWH, MTPOLECHTAMHU; PEIATh TPU OCHOBHBIC 33/1a4M HA
JpOOU U MPOIEHTHI.

Pemate 3amauu, cojaepikaliue 3aBUCUMOCTH, CBS3BIBAIOIIAE BEJIMYMHBI:
CKOPOCTb, BpeMs, paccTosiHuE, LIEHA, KOJIMYECTBO, CTOMMOCTB;
POU3BOJUTENLHOCTh, BpeMs, 00bEMa paldOThl, HCMOIB3YS apuMETHUUECKHE
NEUCTBUS,  OLEHKY, TMPUKUAKY;  [OJb30BaThCS  E€AMHULIAMH  U3MEPEHUS
COOTBETCTBYIOLIMX BEJINYMH.

CocTaBnsiTh OyKBEHHBIE BHIPQXKCHHS IO YCIOBHUIO 3a7]a4M TMOCTIE COBMECTHOTO
aHaIu3a.

M3Bnekats wH(pOpMaNMio, IMPEACTABICHHYIO B TaOdUIlAaX, Ha JIMHCHHOM,
CTOJIOYATOM WJIM KpPYyroBOMl JuarpaMMax, WHTEPIPETUPOBATH IIPEACTaBICHHBIC
JAHHBIC; UCIIOJB30BAThH JAHHBIC MPU PEIICHUHU 33]1a4.

[IpencraBnarh UH(POPMAIUIO C TOMOIIBIO TAOJUIl, JIUHEHHON U CTONOUYATON
IarpaMm.

Haznaonaa ceomempus

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIUUX (QopMy
U3YYEHHBIX TI'E€OMETPUYECKHUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CUMMETPUYHBIX (QUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
U KIertdyatoi Oymare M3y4YeHHbIC IIJIOCKME TEOMETpUYecKre (QUrypel W
KOH(UTYpalui, CAMMETPUIHBIC (DUTYPHI.

NMeTp mpenctaBieHUE O TEOMETPUYECKUX TOHITHSX: PAaBEHCTBO (QUTYD,
CHUMMETpPHS], OCb CAMMETPHH, LIEHTP CUMMETPHH.

Haxonuts BenWYHHBI YIIIOB H3MEPEHUEM C MOMOIBIO TPAHCTIOPTUPA, CTPOUTH
yIJIbl 33JIaHHOM BEJIMYMHBI, MOJb30BATHCA IMPU PEUICHUM 3a7ay TpajyCHOM Mepou
YIJIOB; PacCIlO3HaBaTh HA YEPTEXkKaxX OCTPBIM, IPAMOU, pa3BEPHYTHIN U TYIION YIJIBL.

BpuncnsaTte AIMHY JOMaHOW, NEPUMETP MHOTOYTOJbHUKA, IOJIb30BATHCS
€IUHULIAMH U3MEPEHUS JJIMHBI, BBIPAKATh OJHU €IMHUIBI U3MEPEHUS UIMHBI Yepes

JpyTHE.



Haxoaute, ucnonb3ysi 4epTEKHbIE HUHCTPYMEHTHI, PACCTOSIHUS: MEXKY JIBYMsI
TOYKaMH, OT TOUYKHU JI0 OPsIMOM, JIMHY ITyTH HA KBAJPaTHOU CETKeE.

Boruucnares  miomans  (uUryp, COCTaBICHHBIX U3  NPSIMOYTOJILHUKOB,
UCII0/Ib30BaTh pa30MeHne Ha MPSIMOYTOJILHUKH, HAa paBHbIE (PUTYPHI, TOCTPAaUBaHUE
70 TPSIMOYTOJIbHUKA; MOJIb30BATHCSI OCHOBHBIMHU €JIMHUIIAMH U3MEPEHUsI TUIONIAIH;
BBIpakaTh OJIHU €IMHUIIBI U3MEPEHUS TUIONIAAN Yepe3 Apyrue (Ipu HEOOXO0AUMOCTH
C OTOPOI Ha CIIPABOYHYIO HH(POPMAILIHIO).

Pacrno3naBaTh Ha MOAENAX M H300paXKEHUSX MUpaMUIY, KOHYC, IUJIHHJIP,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakarh Ha KJIeTYaTOM Oymare mpsMOYTOIbHBIN MMapauieNenume].

Boraucisate 00bEM MpSIMOYTOJIBHOTO Mapajuiesenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHHIIAMH WU3MEpeHUsI 00bEMA; BhIpAXKATh OJHU €IUHUIIEI U3MEPCHUS
00béMa uepe3 apyrue (C ormopoit Ha CIIpaBOYHYIO HH(POPMAITHIO).

Pemiath HecnoxHbIE 3a7a4M HA HAXO0XJICHUE T'C€OMETPUYECKUX BEJIMYHMH B
MPaKTUUYECKUX CUTyalusax (Ipu HEOOXOJUMOCTHU C BU3yaJIbHON OMOPOH).

I[INIAHUPYEMBIE ITPEJIMETHBIE PE3VJIBTATBI OCBOEHUA

[IPUMEPHOU PABOYE ITPOI' PAMMBI KYPCA «AJITEBPAY

(ITO TOJAM OBYYEHUA)

OcBoenue yudeOHOTO Kypca «AnreOpa» Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMsl JOHKHO OOecnedyrBaTh JOCTHXKEHHE CIEIYIOUUX MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB:

7 KIIACC

Yucna u éviuucnenun

BrImoHITh, coueTass yCTHBIE W TMHCHbMEHHBIC TPUEMBI, apu(PMETHICCKUE
JNEUCTBUS C pallMOHATBHBIMU YUCIaMHU.

HaxoauTh 3HaYe€HHWS YKCIOBBIX BBIPAKEHUMN; MPUMEHIThH Pa3HOOOpa3HbIE
CrocoObl M MPUEMBI BBIYUCICHUS 3HAYCHUN JPOOHBIX BBIPAKEHUM, COJEpIKAIIUX
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH.

[lepexomuth OT omHOM (opMbI 3amuicu 4YHcend K Jpyrod (mpeodpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
yHOPSIA0YMBATh PAIlMOHATbHBIE YHCIIA.

OKpyrisTh yucia.

BpINoNHATh MPUKUIKY U OLICHKY PE3YJIbTaTa BBIYMCICHHUM, OLECHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHUIA.

BoInonHATh JEUCTBUS CO CTENEHSMH C HaTypajdbHBIMU TOKa3aTeasiMu (C
OTIOPOM Ha CIPABOYHYIO0 HH(MDOPMAITHIO).

[IpuMeHsTh NPU3HAKYU ACIUMOCTH, PAa3I0KEHUE HA MHOKUTEIIM HATypallbHBIX
quces.

Pemate mpocteiilliie MNpakTUKO-OPUEHTHPOBAHHBIC 3a7aud, CBSI3aHHBIE C
OTHOUIEHUEM BEJIMYMH, MPONOPLIMOHATIBHOCTHEO BEJIMYMH, IIPOLICHTAMU;
UHTEPIPETUPOBATh PE3YJIBTATHI PEUICHUS 337a4 C YYETOM OTrpaHUUYECHUM, CBA3aHHBIX



CO CBOWMCTBaMH PacCMaTPUBAEMbBIX OOBEKTOB.

Anzebpauueckue gviparcenus

OpueHTUpOBaThCS B TOHSATUAX U ONEPUPOBATH Ha 0a30BOM YpOBHE
anredpandeckol TEPMUHOIOTUEN U CUMBOJIMKOM.

Haxoaute 3HaueHusi OYKBEHHBIX BBIPAKCHUN TMPU 3aJaHHBIX 3HAYCHUSIX
MIePEMEHHBIX.

BoInonHaTh MpeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUSI B MHOTOUJIEH MPUBEACHUEM
M0JIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BhINONHAT yMHOXEHHE OJHOYJIECHA HAa MHOTOWIEH M MHOIO4YJI€Ha Ha
MHOTOWJICH, MPUMEHSTH (HOPMYJIBI KBaJipaTa CyMMBI U KBaJpara pa3HOCTH (C OMOPOit
Ha CIIPAaBOYHYIO MH(OPMAITHIO).

OcyniecTBIATh Pa3IOKEHUE MHOTOYJIEHOB HA MHOXHUTEIH C TOMOIIBIO
BBIHECCHHS 32 CKOOKH OOIIEro MHOXKHUTENS, TPYIITUPOBKHU CIIaraeMbIX, MPUMEHCHHS
(hopMyJI COKPAIIEHHOTO YMHOXKEHHS (C OITOPOM Ha CIIPABOYHYIO HH(DOPMAIIHIO).

[IpumeHsTh MpeoOpa3oBaHsl MHOTOWICHOB ISl PEIICHMS] PA3JIMYHbIX 337a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHEW C HATYPAIbHBIMU II0Ka3aTelsAMU I
npeoOpa3oBaHusl BRIPAXKEHUH (C OMOPOIl Ha CITPaBOYHYIO HH(POPMAITHIO).

Ypasénenua u nepasencmea

Pemiate JMHENHBIE ypaBHEHHsS C OJIHOM IEPEMEHHOU, MPHUMEHSS MpaBuia
nepexo/ia OT UCXOQHOTO YPaBHEHUS K paBHOCUIIbLHOMY eMy. [IpoBepATs, sSBIsAeTCS 11
YUCJIO KOPHEM YPaBHEHHS.

Nmets mpencraBieHrne o rpadUyecKUX METOJaX NPH PEIICHUHM JIMHEHHBIX
YPaBHEHUN U UX CUCTEM.

[TogOupaTe npuMepbl Tap YHCEN, SBISIONMIMXCA PEIICHHEM JHUHEHHOTO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TUIOCKOCTHU TpauK TMHEHHOTO YPaBHEHUS C JIBYMsI
NEPEMEHHBIMU; TIOJIB3YSICh TpaUKOM, TPUBOAUTEH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemiath cucteMbl IBYX JUHEWHBIX YPAaBHEHUM C ABYMS MEPEMEHHBIMU, B TOM
yucie rpapuyecku (C ornopon Ha alropuTM YUEOHBIX IEUCTBUIN).

CoctaBnsaTh (1MOcie COBMECTHOTO aHalM3a) W peliaTh JUHEHHOE ypaBHEHHE
WIM CUCTEMY JIMHEMHBIX YPaBHEHWI MO YCJIOBHUIO 3aJayH, WHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3a/1a4y MOJTYyUYECHHBIN pe3yJIbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300pakath HA KOOPJAUHATHOW MPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBaJIbl, 3alIUChIBATh YMCIOBBIE MPOMEXKYTKU Ha
anreOpandecKoM S3BIKE.

OTMeuaTrh B KOOPJMHATHOW IJIOCKOCTH TOYKU IO 3aJlaHHBIM KOOpJMHATaM;
cTpouth rpaduku muHeHbIX QyHkuid. Ctpouts rpaduk GpyHkuu y = kx +b.

OnuceiBaTh € TOMONIBI0 (YHKIMH U3BECTHBIE 3aBUCHUMOCTH  MEXITY
BEJIUYMHAMU ([0 AJITOPUTMY YYEOHBIX JIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
[IEHa, KOJINYECTBO, CTOUMOCTD; TPOU3BOAUTEIILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMU 1O 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnocoO MNpeACTaBlICHUS W aHalu3a WHOOpMaIuu;



U3BJICKATh U MHTEPIPETUPOBATh HHPOPMAITHIO U3 IpaUKOB PEaTbHBIX IIPOIECCOB U
3aBUCUMOCTEMN.

8 KJIACC

Yucna u éviuucienus

Hcnonb30BaTh HaydalibHbIE MPEACTABICHUS O MHOXECTBE JI€MCTBUTEIBHBIX
YyuCceN I CpPaBHEHHS, OKPYTJICHUS U BBIUMUCICHUMN; M300paxaTh JEHCTBUTEIbHBIC
yycia TOYKaMU Ha KOOPJMHATHOU MPSAMOW.

[IpumeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOJIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YysS MPU HEOOXOJUMOCTH KaJIbKYJISATOP; BBINOJIHATH
npocTelime TpeoOdpa3oBaHUsl BBIPAKECHHUM, COACpKAIIUX KBaJpaTHbIE KOPHH,
VCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJBIIUX M MaJbIX YHCEN C TMOMOIIBIO JCCATUIHBIX
npobeit u crenenei uncna 10.

Aneedpauueckue 8vlparxcenus

[IpumeHAT, TOHATHE CTENEHW C LEIbIM  IOKA3aTeJNEM,  BBINOJIHAThH
npeoOpa3oBaHus BBIPAXKEHUM, COJACPKAIIMUX CTENEHU C IeJbIM ToKazareneM (C
UCIOJIb30BAaHUEM CITPAaBOUYHON MH(OPMAIUN).

BbITIONHATE HECHOXKHBIE TOXKIECTBEHHbIE NPEOOpa3oBaHUs palMOHAIbHBIX
BBIPAKEHUI HA OCHOBE NpaBWJ JEHCTBUN HAJ MHOTOYJICHAMHU M ainreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumensTh mpeoOpa3oBaHUsl BHIPAXKCHUM I PEIICHUs Pa3IMYHBIX 3a7a4 U3
MAaT€MaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOU MPAKTHKH.

Ypaenenusn u nepasencmea

Pemiats nuHelHble, KBaIpaTHbIC YPAaBHEHUS (C MCIOJIL30BAaHUEM CIIPABOYHOM
uH(popMalMK) U palMOHAJIbHBIC YPAaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBI JBYX
YPaBHEHUI C IBYMs IEPEMEHHBIMU.

IIpoBoauTh npocrenmme UCCIECAOBAHUS YPAaBHEHUN U CUCTEM ypaBHEHUM, B
TOM YHCJIe ¢ MPUMEHEHUEM T'papUUeCKUX NpeacTaBiIeHUN (yCTaHABINBATh, UMEET JIN
ypaBHEHUE WJIM CHCTEMa YPaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JICHCTBUH.

[lepexomuTh OT clOBECHON (HOPMYTUPOBKM 3alauyu K €€ anredpandeckoi
MOJEIA C TIIOMOIIBI COCTABJICHUS YPAaBHEHHUS WM CHUCTEMBl YPAaBHEHUM,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 331a4U IMOJYYEHHBIN pE3yJIbTar.

[IpuMeHTh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIs CPABHEHUSI, OLICHKH; PEIIATh
JMHEWHBIC HEPAaBEHCTBA C OJHON IEPEMEHHOW M MX CHCTEMBbI, T1aBaTh IpaduueCKyO
WJUTIOCTPALMIO0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynxkyuu

OnepupoBaTh Ha 0a30BOM YpoBHE (GYHKIIMOHAIBHBIE MOHATHS U S3BIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); ONpPENEeNsATh 3HAUYeHHE (QPYHKUUHU IO
3HAYEHUIO apryMEHTa; ONpeeNsaTh CBOUCTBA (DYHKIUU 110 €€ TpaduKy.

Ctpouth rpaduku dyeMeHTapHbIX QyHKIMH BUga , y =x2, y=x>,y = [k ,y =



k; OITUCBHIBATh CBOWCTBA YHCIIOBON (PyHKIMU 110 €€ rpaduKy (Mpyu HEOOXOTUMOCTH C
X

HaIPaBJISIOLIEH TOMOIIIBIO).

9 KJIIACC

Yucna u éviuucinenusn

CpaBHHBATh M YHOPSAOUYMBATH PAlMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

Breinmonuate apudmernyueckue ASMCTBUS ¢ palliOHAIBLHBIMUA YUCIaMU, COUeTast
YCTHBIE W TNHCHbMEHHBIE MPUEMBI, BBIOJHATH BBIYUCIEHUS C UPPALUOHAIBHBIMU
YUCJIaMHU.

HaxoauTh 3Hau€HUs CTENEHEN C LIEIBIMU MTOKA3aTEeISIMU U KOPHEW; BBIYUCIISITH
3HAYEHUS] YUCTIOBBIX BBIPAKECHUIA.

OKpyryisiTh  ACUCTBUTENIbHBIE YHWCIA, BBINOJHATH NPUKHUIAKY pe3yJibTara
BBIYMCIICHUM, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

Ypasnuenua u nepasencmea

Pemiate nuHeliHbIE W KBaJpaTHbIC YPABHEHUS, YPAaBHEHUS, CBOMSIIUECS K HUM,
npocreiine ApoOHO-paluOHAIbHBIC YPAaBHEHMUSL.

Pemate mpocTeiiiime CcUCTEMBbl JBYX JIMHEHHBIX ypaBHEHHM C JIBYMs
MEPEMEHHBIMU M CHUCTEMBI JBYX YPaBHEHHUU, B KOTOPBIX OJHO YpPAaBHECHHUE HE
SIBJISIETCS IMHEWHBIM (110 BU3yalbHOM orope).

Pemate mnpocTeiiine TEKCTOBBIE 3a/auyd  alreOpanyeckuM CrocoooM ¢
IOMOIIIBI0 COCTABJICHHUS YPAaBHEHHUS WJIM CHCTEMBI [BYX YPAaBHEHUH C JIBYMs
NIEPEMEHHBIMH.

[IpoBoauTh MpocCTENIINE WCCIENOBAHUS YPAaBHEHUN U CUCTEM ypaBHEHUU, B
TOM YHCIIe C MPUMEHEHHEM TpaduUuecKuX MpecTaBiIeHUi (YCTaHaBIUBATh, UMEET JIN
ypaBHEHHE WJIH CUCTEMA YPAaBHEHUI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemars nuHEWHBIE HEpPaBEHCTBA, KBAJApaTHBIC HEPABEHCTBA; H300pa)kaTh
pEILICHUE HEPABEHCTB HA YKCJIOBOM NPSMOM, 3alUCHIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB.

PemaTe cuctembl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pa)kaTh pelIeHne CUCTEMbl HEPABEHCTB Ha YUCIIOBOM
MPSIMOiA, 3aMMCHIBATH PEUIEHUE C TTOMOIIBIO0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUN PA3JIMYHBIX 3a]1a4.

Dynukyuu

Pacrio3naBaTh (QyHKIIMM H3y4YEeHHBIX BHJOB. lloka3piBaTh CXeMaTHYECKH
pacroyioKeHUEe Ha KOOPJMHATHOM IUIOCKOCTH rpaduKoB (QYHKIMNA BHAA: y = kx,
y=kx+b,,y=ax> + bx +¢,y=x,y = [, y = k B 3aBUCHMOCTH OT 3HAYECHHI

x

KO3()(PUIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIUA.

Crpouth W M300paXkaTh CXEMATHYECKH TI'papUKU KBaJAPATUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX PYHKIUN MO UX TpaduKam.

Pacno3HaBaTh KBajpaTHUHYyH (PyHKLHIO 1O (QopMmysie, IPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

Apupmemuueckan u ceomempuueckan npozpeccuu

Pacno3HaBaTh apupMeTHUECKYI0 U T€OMETPUUECKYIO IIPOrPECCUU MPHU Pa3HbIX



crnoco0ax 3aJaHusl.

BBITTONTHATS  BBIYUCIICHUS C  HWCIOJB30BaHWEM (GOpPMYJ 7#-TO  dJieHa
apu(pMETUYECKOM U TEOMETPUUECKON MpPOrpeccui, CyMMbl TMEPBBIX 1 YJIEHOB (C
OTIOPOM Ha CIPABOYHYIO0 HHMDOPMAITHIO).

Pemiate 3amaum, CBsI3aHHBIE C YHUCIOBBIMHU IOCIEIOBATEILHOCTSIMHU, B TOM
qyclie 337a4d U3 PEATbHON KM3HU (C UCIOJB30BAHUEM KaIbKYJISTOPA, LHUQPPOBBIX
TEXHOJIOTUH).

[INIAHUPYEMBIE INPEJIMETHBIE PE3VJIBTATHI OCBOEHUA

[IPUMEPHOI PABOYEN ITPOT'PAMMBI KYPCA «"EOMETPUST»

(ITOTOJAM OBYYEHUA)

OcBoenune ydebHoro kypca «l'eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHMsl JOHKHO OOECredYnBaTh JOCTIDKCHHE CICIYIONUX TPEIMETHBIX
00pa3oBaTEIbHbBIX PE3YJIHTATOB:

7 KIIACC

Pacno3naBaTh M3yueHHBIE TeOMETpUUECKUE (PUTYPBI, ONPENIETATh UX B3AUMHOE
pacrojokeHue, n300paxkaTb reoMeTpuueckue (QUryphl; BBIIOIHSATH YEPTEKU IO
YCIOBUIO 3ajaud. M3mepsATh JNUHEWHBbIE W YIJIOBbIC BEIWYUHBIL. Peliats 3agaym Ha
BBIYMCIICHUE JIJTMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenate TpyOyHO OLIGHKY JIMHEWHBIX M YIJIOBBIX BEJIWYHUH TIPEAMETOB B
peaNbHOM JKU3HU, PA3MEPOB NPHUPOAHBIX OOBEKTOB. Pasznmuyarh pasmepbl 3THUX
00BEKTOB I10 TTOPSAJIKY BETUYUHBI.

CtpouTh uYepTeXHM K TEOMETPUYECKUM 3ajJadyaM (C HCHOJb30BAHUEM
CMBICJIOBOM OIOPHI: HABOSAIINE BOIPOCHI H/WJIN aIrOPUTMa YICOHBIX JEHCTBU).

[Tomp30BaThCA MNpPHU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCIIOJb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3aa4.

[TpoBOANTE NOKA3ATENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaTbCAd MpPU3HAKAMHM PABEHCTBA MPAMOYTOJbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIUAHBI, TPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pelIeHnd TEeOMETPUUYECKUX 3ajlad (C HCIMOJb30BAaHUEM 3PUTEIBLHOM HATrJsIHOCTH
u/unu BepOaJbHON OTIOPHI).

OnpenensaTs napamiebHOCTh MPSMBIX C TTOMOIIBIO YIJIOB, KOTOpPEIE 00pa3yeT
¢ HUMH cekymasa. Onpenenarb NapauieIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPSIMOM JIO TOYEK APYTOM MPSIMOU.

PemaTe 3aaun Ha KjeTyaTon Oymare.

[IpoBOIWTH BRIUMCICHUS U HAXOAUTH YUCIOBBIE U OyKBEHHBIC 3HAUCHUS YTIIOB
B TE€OMETPHUUYECKHX 33/]a4aX C HCIIOJb30BAHUEM CYMMbI YIJIOB TPEYTrOJIbHUKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpPU TMEPECEUCHUU JBYX
napajyieIbHbIX MPSAMBIX CEKylled. Pemiars mpakTU4YecKue 3a1a4ud Ha HaXO0XKICHUE
YIJIOB.

HNmeTh npencTaBieHUe 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMyIUpOBaTh OMPEACICHUSI OKPYKHOCTH MU Kpyra, XOpAbl W JUaMeTpa
OKPYKHOCTH, MOJIb30BaThCSI UX CBOMCTBAMHU. YMETh MPUMEHSITh 3TU CBOMCTBA IpHU



pEILIEHUH 3a7a4.

OpHEeHTUPOBATHCA B MOHATHUAX: OMMCAHHAS OKOJIO TPEYTOJbHUKA OKPY>KHOCTD,
IIEHTP OMHMCAHHOM OKpyXKHOCTH. OnepupoBaTh Ha 0a30BOM YpoBHE (pakTaMu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHUKA MIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UTO
CEpEIUHHBIE MEPNEHIUKYIJISIPhI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAOTCA B OJIHOU
TOYKE.

OpueHTUpOBaThCS B TOHATHUAX U ONEPUPOBATH Ha 0a30BOM YPOBHE:
KacaTelibHasE K OKPY)KHOCTH, Te€OpeMa O NEPIEeHAUKYJISIPHOCTH KacaTelibHON U
paanyca, IpOBEJAEHHOTO K TOUKE KaCaHUSI.

Nmers mpencrtaBiieHHE O MPOCTEUIIMX TEOMETPUUYECKHX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHE MOCTPOCHUSA C MOMOIIBIO [UPKYIS U
JIMHEUKHU.

8 KUIACC

PacrosnaBaTh OCHOBHBICE BHIBI  YETBHIPEXYTOJBHUKOB, UX  DJIEMEHTHI,
MI0JIB30BAThCS UX CBOMCTBAMU NIPH PEIIICHUU TEOMETPUYECKUX 3a/ad.

OpueHTHPOBATHECS B TIOHSITHM — TOYKH IEPECEYCHHUS MEIWaH TPEyrojbHUKA
(eHTpa Macc) B pelieHruy 3a1ad.

BnangeTts noHsiTueM cpeHelt TMHUM TPEYTOJbHUKA U Tpamneluu, IPUMEHSITh UX
CBOMCTBA MPHU PEIICHUH MPOCTEHIITNX reOMeTprUUecKuX 3a1a4d. IMeTh npeacTaBieHue
o Tteopeme darneca u TeopeMe O MPOMOPIMOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JUIS
pENIeHHsI MPAKTUYECKUX 3a71a4 (C OMOPON Ha 3PUTENbHYIO HATJISTHOCTD).

[IpumeHsATh TpU3HAKKA TOAO0WS TPEYTOIHHUKOB B PEIICHUH HECIOXHBIX
T€OMETPUIECKUX 3a71a4.

[Tonw3oBaThess Teopemoit Iludaropa nns pelieHHss TEOMETPUUYECKUX U
MIPAKTUICCKUX 3a]1ad.

BrnageTts TOHATHSMHM CHHYCa, KOCHMHYyca H TaHIe€HCAa OCTPOTO yria
IPSIMOYTOJILHOTO TpeyroibHuKa. [loab30BaThCsl ATUMHU TMOHATHSAMH JUIS PEIICHUS
PAKTUICCKUX 3a7a9 (ITPU HEOOXOIMMOCTH C OITOPOH Ha aITOPHUTM IPABHIIA).

Beruucnare  (pa3nuuHbIMH - ciocoOamMu) (C OMOpPOM Ha  CIPABOYHYHO
uH(pOpMAIMIO) IUJIOMIAb TPEYroJbHUKA M IUIOHIAJAM MHOTOYTOJIbHBIX (Uryp
(MOIB3YSCh, T/I€ HEOOXOAMMO, KAIBKYIATOPOM). [IpUMEHSTh MOlydeHHbIE YMEHUS B
MPAKTUYECKUX 3a]adax.

Brnagets mNOHSATHUSMU BOMCAHHOTO M IIEHTPAJIBHOTO YIJIa, HCIOJIb30BATh
TEOPEeMBbl O BIIMCAHHBIX YIJIAX, YIJIaX MEXIY XOpJaMu (CEKYIIMMH) U YTie MEXIY
KAacaTeJIbHOM U XOPIOW MPH PEIIEHUH NPOCTENIINX TEOMETPUIECKUX 3a]1a4.

BrnageTs TOHATHEM ONMHMCAHHOTO YETHIPEXYTOJIBHUKA, MPUMEHSITh CBOMCTBA
OTMCAHHOTO YETHIPEXYTONBHUKA TTPH PEIICHUN TTPOCTEUIITNX 3a1a4.

[IpuMeHATh TONydYeHHBIC 3HAHUS Ha TPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJICTIN JIJIS 33724 PEabHOU KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCIICHUS C
NPUMEHECHUEM TOA00WS ¢ TPUTOHOMETPUH (TOJIB3YsCh, TJE€ HEOO0XO0IUMO,
KaJIbKYJISITOPOM).



9 KUJIACC

3HaTh TPUTOHOMETPHYECKHE (DYHKIIMM OCTPHIX YTIJIOB, HAXOIUTh C UX
MIOMOIIBI0  PA3JIMYHBIE DJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE
IPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxoMUTh (C TOMOIIBIO0 KaTbKYJIATOPA) JUTHHBI U
YTJIBI 711 HETAOJIMYHBIX 3HAUYCHUH.

[Tonp3oBaThCss OpMyIaMu TMPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUYCCKUM
TOXJIECTBOM JUJI1 HAXOXJEHUS COOTHOLICHUW MEXAY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMM (C OMOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMbI CUHYCOB M KOCHHYCOB JIJISl HAXOXKJICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pPEIIEHWE TPEYTOJbHUKOBY), MPUMEHSATh HUX TIpH
PEIICHUH MPOCTEHIITNX TEOMETPUUYECKHX 3a]1a4.

Bnanets moHsTusiMu npeodpa3oBaHus MoJ00Ms, COOTBETCTBEHHBIX JIEMEHTOB
nono0HeIx ¢uryp. llomp3oBaThCcsi CBOMCTBAMU MOMOOMS TIPOU3BOJIBHBIX (QUTYD,
YMETh BBIUUCIATH JJIMHBI M HAaXOMWUTh YTIbI Y MOA0OHBIX (uryp (1o anroputmy
yueOHbIX JneiicTBuid). [IpumeHsTh cBoMcTBa MOAOOUS B NPAKTUUECKUX 3ajadax.
YMeTh MPUBOAUTH MPUMEPHI TOJJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThest TeopemMamu (IO BU3YalbHOM OTMOPE) O MPOU3BEACHUN OTPE3KOB
XOpJI, 0 IPOU3BEACHUN OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM!.

[Tonb3oBaThCs BEKTOpPAMH, MOHMMAaTh WX T'€OMETPUYECKUUA U (U3HUECKUI
CMBIC]I, MPUMEHSITh HX B PpEUICHUU TEeOMETPUUECKMX U (PU3NYECKHX 3ajad.
[IpumeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JIJIsl HAXOXKACHUS JJIMH U YTJIOB.

[Tonb30BaTHCA METOJIOM KOOPJIMHAT HA TIOCKOCTH, IPUMEHSTH €T0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUICCKUX 3a7a4.

Brnangets MOHATHMSMH TPaBHIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI JTYTH OKPY>KHOCTH W PAJMaHHONW MEpPHl yria, YMETh BBIYUCISITH IUIOMIAIb
Kpyra W ero yacted (c omopoil Ha copaBouHyr0 HHpopmanuio). [IpumeHAaTs
MOJTYYCHHBIC YMEHUS B TIPAKTUYCCKUX 3aadax.

Haxoaute ocu (Wiu UEHTPHI) CUMMETpUU (UTYp, NPUMEHSTH JIBUKECHUS
TUTOCKOCTH B MPOCTEHUIINX CITydasx.

[IpuMeHATh TONyYCHHBIC 3HAHUS Ha TPAKTUKE — CTPOUTh MaTeMaTHYCCKHE
MOJIENIU JIJIs 33]]a4 PeabHOW KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
OPUMEHEHUEM TIOJI00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TJIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).

IJTAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHHW A

[IPUMEPHOW PABOYEN [TPOI' PAMMBI KYPCA «BEPOSTHOCTD U

CTATUCTUKA (ITO TOAAM OBYUYEHIA)

IIpenmeTHbIe pe3ylbTaThl OCBOCHHS Kypca «BeposSTHOCTh M CTAaTHCTHKA» B
7-9 Knmaccax XapakTepu3ylTCs CICAYIONUMMH YMEHUSIMH.

7 KJIIACC

Ywurare wuH(pOpMAIMIO, TPEACTABICHHYIO B TaONMIax, Ha JgUarpaMMax;
NpeCTaBISATh JaHHBIE B BHUAE TaONMUI[, CTPOUTH JHArpaMMbl (CTOJOMKOBBIC
(cTonmbyaThie) U KPYroBbIe) IO MacCMBaM 3HAYCHUH (C UCIOb30BAHUEM 3PHUTEIHHOM



HaTJISIAHOCTH M/WIU BepOaIbHOM OIOPHI).

OnuceiBaTh YW HHTEPOPETUPOBATH  pEAbHBIE  YHWCIOBBIE  JIAHHBIE,
npeACTaBlICHHbIC B TA0NMUIIAX, HA JUarpaMMmax, rpadukax.

OpueHTUpOBaThCS B TMOHATHUSX M ONEPUPOBATH MMU Ha 0a30BOM YPOBHE:
cpeaHee apupmMeTHIECKOe, MeIMaHa, HAanOOoJIbIlIee U HAMMEHbIIIEe 3HAUEHU S, pa3Max.

Nmers mpencraBieHre O CIyd4alHOM W3MEHUMBOCTH Ha IIpUMEpax ILIEH,
bU3UYECKNX BEJIUYMH, AHTPOMOMETPUYECKUX JaHHBIX; MMETh NPEJACTaBICHHUE O
CTAaTUCTUYECKOU YCTOMYHUBOCTH.

8 KIIACC

N3Bnekate u mpeoOpa3oBbIBaTh HH(OpPMAIMIO, MPEICTABICHHYIO B BHUJE
TaOJINIl, AUarpamMMm, rpauKoB; MPEICTABIATH JaHHBIC B BHUJAE TaOJWII, IUarpam,
rpaduKoB.

OnuchiBaTh NMOCJIE COBMECTHOI'O aHAIN3a JIAaHHBIE C MIOMOIIBIO CTATUCTUYECKUX
noKaszaTejel: CpelIHMX 3HAYCHHM W Mep pacceuBaHusl (pa3max, AUCIEpCUs U
CTaHJIApPTHOE OTKJIOHEHUE).

HaxonuTh 9acTOThI YMCIOBBIX 3HAYECHUH W 9aCTOTHI COOBITHI, B TOM YHCIIE 110
pe3yjibTataM U3MEpeHud U HaOmoAeHuN (C  HCMOJB30BAaHHUEM 3PUTEIBLHOU
HaIJISIAHOCTH W/WJIU BepOaIbHON OTOPHI).

HaxonuTh BEpOSITHOCTH CIIy4allHBIX COOBITUN B OIBITaX, 3Has BEPOSATHOCTHU
AJIEMEHTapHBIX COOBITHH, B TOM UYHCJIE B OINbITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C MCTIOJB30BAHUEM 3PUTEIHHOM HATJISTHOCTH H/WIH
BepOaIbLHOM OTIOPHI).

Nmets mpencraBieHne o TpapUUYecKUXx MOMACIAX: JIEPEBO CIy4alHOTO
AKCIIEPUMEHTA, AUarpaMMbl Dijiepa, YUCIOBast MPsMast.

OnepupoBaTh MOHATUSIMH Ha 0a30BOM YpPOBHE: MHOXECTBO, TIOJIMHOKECTBO;
BBITIOJTHATH OTEPaIliy HaJl MHOXXECTBAMH: O0BEAMHEHHUE, TIEPECCUCHHE, TOTIOJTHCHNUC;
NEPEUNCATh  JJEMEHTBI MHOXECTB, TPUMEHATh CBOWCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJILHOM OIIOPHI).

Nmetp mpeacTaBieHue O TpaUUecKoM TPEICTaBIICHUE MHOXKECTB M CBS3CH
MEXIy HUMHM JIJIsl OITUCAHUS MIPOLIECCOB U SIBJICHUH, B TOM YHCIIE MPU PEIICHUH 3324
U3 IPYTUX Y4EOHBIX MPEIMETOB U KypPCOB.

9 KIIACC

N3Bnekats 1 ipeoOpa3oBeIBaTh HHPOPMAIIKIO, TPEICTABICHHYIO B PA3TUYHBIX
UCTOYHUKAX B BUJE TAOJHUII, TuarpamMm, rpadyKoB; MPEJCTABIATh JTaHHBIE B BHJIEC
Ta0aul, AUarpamm, rpauKoB.

Pemiate mpocreiiiiiie 3ajayd OpraHW30BaHHBIM [€peOOpPOM BapUAHTOB, a
TaK)Xe C UCIOJIb30BAHNEM KOMOMHATOPHBIX MIPABUI U METOIOB.

Nmets mpencraBieHue o0 omucaTeIbHBIX XapaKTEPUCTUKAX JJiI MaCCHUBOB
YUCJIOBBIX JIAHHBIX, B TOM YHCJIE CPEJIHUE 3HAUCHUSI U1 MEPhI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HaYEHHM M YaCTOTHI COOBITHS, B TOM YHCIIE TMOJB3YSICh
pe3yibTaTaMu NPOBEIEHHBIX U3MEPEHUM U HAOMIOACHUH (C OMOpOil HAa CIIPABOYHYIO
uHpopMaIuio).



HaxoauTe BEpOSITHOCTH CIy4allHbIX COOBITUM B W3YUYEHHBIX OIBITAX, B TOM
YuCJ€ B OMNBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEpPHUAX
VCTIBITAHUH IO TIEPBOTO YCIIEXA, B CEPUAX UCIBITAHNI bepHyIun.

NmeTe mnpexacrtaBiieHWEe O CIOy4alHOW BEIWYMHE W O PacClpeleliCHUU
BEPOATHOCTEH.

NMerp mnpencraBieHue O 3aKOHE OOJBIIMX YHCEN Kak O MpOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YWCEN B
npUpoe U 0OIIECTBeE.



COHEPXXAHUE YUYEBHOI'O KYPCA (I1O TOAAM OBYUEHIM )

5 KIIACC

Hamypanvnsie uucna u Hyno

Harypanbnoe uwncno. Psa nHarypanbubix uucen. Yuciao 0. M3o00paxenHue
HATYypaJbHBIX YUCEJ TOUKAMU HA KOOPJIUHATHOM (YMCIOBOM) MIPSIMOIA.

[lo3unmonHass cucrema CUYdCIEHUs. Pumckas Hymepayus Kax npumep
Heno3UYUOHHOU cucmemspl cuucienus!. JlecaTauHas CHCTEMa CUNCIICHHS.

CpaBHEeHHE HaTypalbHBIX YHCEJ, CPABHEHHE HATYpaJbHBIX UYHCENI C HYJEM.
Cnioco6sl cpaBHeHus. OKpyTiIeHHE HATypabHbBIX YUCEN.

CnoxeHre HaTypaJbHBIX YMCEN; CBOMCTBO HYJIA MpPHU CIOXEHUH. Bbluntanue
KaK JeficTBHE, OOpaTHOE CIOKEHWIO0. YMHOXCHHE HATypaJbHBIX YHCEN, CBOMCTBA
HYJI U €UHUIIBI TIPU YMHOXKEHHH. [leneHne kak nercTBre, 0OpaTHOE YMHOKEHUIO.
KoMnonenTsl  gelcTBUM, CBSI3b  MeExIAy HUMH. [IpoBepka  pe3yibrara
apupmeTrnueckoro aedctBus. llepemecTUTeNbHOE U COUYETATENIBHOE CBOWCTBA
(3aKOHBI) CJOXKEHUSI U YMHOXEHUS, pacnpeoeiumeibHoe C8OUCME0 (3aKOH)
VMHOMNICEHUS.

Ucnons3oBanue OykB Jyisi 0003HAYEHUS HEU3BECTHOI'O KOMITIOHEHTA M 3alKCH
CBOMCTB apu(METHUUECKUX JICHCTBUM.

Jenumenu u xpamuwvle uwucia, paszliokKeHUEe Ha MHOXUTEnH. lIpocteie u
cocTaBHbIe uucia. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHbp C HaTypaJbHBIM MOKa3aTeJeM. 3alKCh YHCIA B BHUIAE CYMMBI
Pa3psIIHBIX ClIaraéMbIX.

UucnoBoe BbIpakeHUE. DBplUMCICHHE 3HAYEHWM YHCIIOBBIX BBIPAXKCHUM;
MOPSIOK  BBINOJIHEHUS  JelcTBU.  Mcmonp30BaHWE  NpU  BBIYHMCIEHUSX
NEPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOXKEHHUS,
PAcCnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Apobdu

[IpencraBienrie o Jpobu Kak crocobe 3amucu  4YacTH  BEJIUYHUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE W HempaBWiIbHbIE ApoOu. CMmeraHHas IpoOb;
Npe/CTaBlIeHHe CMEUIaHHOW JIpoOM B BHUJE HENPABWIBHOW APOOM U BBIACIICHUE
[EJIOM YacTW 4ucia U3 HempaBWiIbHOU JpoOu. M3o0paxeHue apobedt ToukamMu Ha
yucioBod npsamon. OcHOBHOE cBOMCTBO Jipodu. Coxpawenue opobeii. lIpugseoenue
0pobdu Kk Hogomy 3nameHamento. CpaBHEHUE TpoOEH.

CnoxxeHne ¥ BBIYMTaHWE JApoOeil. YMHOXKEHHE U JeJeHHe Apooeii;
B3aMMHO-00paTHbIe Ipo0H. Haxodcoenue uacmu yenoz2o u yeno2o no e2o 4acmu.

Jlecatnunast 3amuch apoOei. IlpeacraBieHne IecATHYHOW ApoOHM B BHUIE
0OBIKHOBEHHOU. M300pakeHne AeCATUYHBIX IpoOel TOUKaMU Ha YUCIOBOW TPSIMOM.
CpaBHeHHE JECATUYHBIX APOOCH.

ApudmeTnueckdue JEUCTBUS C  JIECATUYHBIMH  ApoOsmu.  Okpyenenue
oecamuyHvlx Opooell.

Pemienne TekCTOBBIX 32124

! 3ech 1 1anee KypcHBOM 0003HAUEHBI TEMBI, H3YUEHHE KOTOPHIX IPOBOINTCS B O3HAKOMHTEIBHOM TutaHe. [emqaror
CaMOCTOSITENILHO OTpPEeeIsieT 00beM U3yIaeMOro MaTepHana.



Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHISCKUM CTIOCOO00M. Pewenue nocuueckux
3adau. Pewenue 3a0au nepebopom ecex 603modichvix 6apuanmos. Vcnonab3oBaHue
IIPY pEIICHUU 337129 TaOIUI] M CXEM.

Pemenne 3amay, cojep)kamux 3aBUCHMOCTH, CBS3BIBAIOIINEC BEIMYMHEIL:
CKOPOCTb, BPEMS, PACCTOSIHHE; 1IeHa, KOJTUYECTBO, CTOUMOCTh. ETUHUIIBI U3MEPCHUS
Macchl, 00bEMa, IIEHBI; PACCTOSHHS, BPEMEHH, CKOPOCTH. CBS3b MEXAY CIUHUIIAMH
U3MEpPEHUS KaX10M BEJTUUHHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha JIPOOH.

[IpencraBienue TaHHBIX B BUE TaOIHI], CTOI0YATHIX JUATPAMM.

Harasinnas reomerpust

Harmsinaele npencraBineHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsimMas,
OTpPE30K, JIyY, YroJ, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YToi. [Ipsmoi,
OCTPBIH, TyNION Y Pa3BEPHYTHIC YIJIbI.

JlimHa OTpe3ka, METPUYECKUE CAMHUIIBI JUIHHBL. J[TMHA JIOMaHOH, mepuMeTp
MHOTOYTOJIbHUKA. I3MepeHne 1 MOCTPOSHUE YTIIOB C IIOMOIIBIO TPAHCTIOPTHUPA.

Harmsimaple mpencrtaBiaeHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK;
PSIMOYTOJILHUK, KBAJIpaT; TPEYTOIBHUK, O paseHcmee huzyp.

N3o00paxkenne ¢uryp, B TOM uucie Ha kierdyarod Oymare. [locmpoenue
KOH@ueypayuti u3 wacmetl Npsamou, OKPYHCHOCMU HA HENUHOBAHHOU U KIemuamoti
bymace. Vicnonb30BaHNe CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[lnomans MpsSIMOYTrobHUKA ¥ MHOTOYTOJBHUKOB, COCTaBJIEHHBIX W3
IPsIMOYTOJILHUKOB, B TOM 4ucie (uryp, m300pakEHHBIX Ha KJeT4yaTod Oymare.
Enuauier usmepeHus miomnaim.

Haznaonvle npeocmagnenuss 0 npocmpancmeeHusbix ueypax. npsamoy20ibHblil
napannenenuneo, Ky0, MHO202DAHHUKU. Hszobpascenue npocmeuuux
MHO202panHukos. Paseépmku kyba u napannenenuneoa. Cozdanue Mmodenei
MHO202PAHHUKO8 (U3 OyMazu, NPOBONOKU, NAACTUIUHA U OD.).

Obvém npsamoyeonvHoco napaineienunedd, kyoa. Eounuyvr usmepenus
0bvéma.

6 KIIACC

Hamypanvhnule uucna

Apudmernueckre NEHUCTBUS C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU.
YucrioBble BIpaKEHUS, MMOPSAOK JACUCTBUH, UCTIOIb30BaHUe CKOOOK. Mcnonb3oBanue
IpU BBIYHUCICHUSX IEPEMECTUTEIBHOIO M COYETATEIbHOTO CBOMCTB CJOXKEHUS M
YMHOXEHHUSI,  pacnpedeiumenpio2o  ceoucmea  ymuoodscenus.  OKpyTJIEHHUE
HATypaJIbHBIX YUCET.

JlenuTenu W KpaTHBIC YHCIA; HAUOOIbWULL 0OWuUll Oeiumens U HauMeHbuiee
obwee kpamuoe. [lenumocms cymmul u npouszsedeHus. JIeneHne ¢ OCTaTKOM.

/poou

OObIKHOBEHHas1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpallleHHe IpooOeit.
CpaBHeHUEe W ynopsaoYuBaHue apoOei. Perenue 3amady Ha HAXOXKJICHHE YacTH OT
[EeJIOro M I1eJoro mo ero 4vactu. JIpoOHoe 4YuCiIO Kak pe3ysbTar JeJICHHS.
[IpeacraBnenue necATUYHON OpoOU B BUAE OOBIKHOBEHHOW APOOM U BO3MOMXKHOCTD



IIPEICTaBIICHUST OOBIKHOBEHHON ApOoOW B BHIE JeCATUYHOW. JlecaTuunbie npodbu u
MeTpuyecKas cuctema Mep. ApupMeTHUUeCcKue JIeUCTBUS U YUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECSITUIHBIMU APOOSIMH.

OtHomenue. JlenmeHne B JaHHOM OTHOIIEHHMH. Macwima6b, TPOIOPIIUS.
[IprmeHeHue nponopLnii IpU PELICHUH 3a1a4.

[TonsiTue mporieHTa. BeruuciaeHne nponeHTa oT BEIWYUHBI U BEJIMYMHBI 1O €€
NPOLIEHTY. BripakeHne NpPOLEHTOB ACCATUYHBIMU IpoOsiMu. Pernenue 3amau Ha
IPOLIEHTHI. BeIpakeHNE OTHOLLIEHHS BEIMYUH B MPOLIEHTAX.

IHonoscumenvusvie u ompuyamenvHple Yucia

[lonmoxxutenpHbie W OTpuUlaTeNbHBbIe uucia. llemsie uymcnma. Moodyas uyucna,
eeomempudeckas uHmepnpemayus mooyia uucia. VI3oOpaxxeHue uucen Ha
KOOPAMHATHOM NpsAMON. Yucnosvie npomedxcymiu.

CpaBHenne umncen. ApupMETHYECKHE IEUCTBUS C TOJIOKHUTCIBHBIMA U
OTPULATEIIbHBIMU YHCIIAMU.

[IpsmoyronbHasi cucTemMa KOOpJAWHAT HA TUIOCKOCTH. KOOpAWHATBI TOUKHA Ha
MJIOCKOCTH, abciucca U opauHata. [loctpoenue Touek u Guryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

bykeennvie evipasicenusn

[Ipumenenue OyKB AJis 3alIMCH MATEMATHUYECKUX BBIPAXKEHUN U MPEI0KEHUN.
CgoiicTBa apudMeTHUECKUX JEUCTBUN. bDyKeeHHble 6blpadiCeHUss U YUCTIO8ble
noocmanosky. DByKBEHHbIE PpPaBEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmyinbl; HOpMyIBl TEpUMeETpa U IUIONIAA MPSMOYTOJIbHUKA, KBajlpaTa, 00véma
napainenenuneda u Kyoa.

Pewienue mexcmoewix 3a0au

Pemenne TeKCTOBBIX 3a/1a4 apuPMETHIECKUM CTIOCOO0M. Pewenue nocuueckux
3a0auy. Pewenue 3a0au nepebopom 6cex 603MONCHBIX 8APUAHMOS.

Pemienne 3amad, coaepamux 3aBUCHMOCTH, CBSI3BIBAIONIUX BEJIMYHMHBI:
CKOpPOCTb, BPEMSI, PACCTOSIHUE; 1IEHA, KOJIUYECTBO, CTOUMOCTb; MPOU3BOIUTEIBHOCTb,
BpeMsi, 00béM paboThl. EnuHUIBI M3MEpPEHMS: MacChl, CTOMMOCTH; PaCCTOSHMUS,
BPEMEHHU, CKOPOCTHU. CBSI3b MEXKY €AUHUIIAMHU U3MEPEHUS KOKI0U BETUUYUHBI.

Pewienne 3amay, cBA3aHHBIX C OTHOLIEHUEM, MPONOPLIMOHAIBHOCTHIO BEJIUYMH,
IPOLIEHTaMU; pEIIEHUE OCHOBHBIX 3aa4 Ha JPOOU U MPOILEHTHI.

Oyenka u npuxkuoka, okKpyaienue pe3yibmamad.

Cocmaenenue 6YK8eHHbIX 8bIPANCEHUU NO YCI08UIO 3A0AYU.

[IpencraBnenre MaHHBIX C TMOMOINIBIO Tabmuir u auarpamm. CtomOdarbie
JMarpaMMbl: YTEHHE U NTOCTPOEHHE. UTeHUE KPYTOBBIX JUAarpaMM.

Haznaonaa ceomempus

Harmsimaele mpencraBineHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyY, yroJ, JIOMaHas, MHOTOYTOJIbHUK, YETHIPEXYTOJbHUK, TPEYTOJbHUK,
OKPYXHOCTb, KPYT.

Bzaumnoe pacnonoowcenue 08yx npAMbIX HA NIOCKOCMU, NAPATLIENbHbLE
npsmole, NepneHOUKyIsApHvle npsmble. VI3MEpeHHE pacCTOSHUN: MEXITy JBYMs
TOYKaMH, OT TOUKHU JI0 IPSIMOM; JUIMHA MapUIpyTa Ha KBAaJIpaTHOM CETKE.

N3mepeHne W 1NOCTpOEHHE YIJIOB C MOMOIIBK TpaHcnopTupa. Buubl



TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIIOYTOJIbHBIM;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHU. YeThIpEXYTOBHUK, IPUMEPBHI
YETBIPEXYTOJLHUKOB. [IpAMOYTONBHUK, KBaJpaT: MCIOJIh30BAHHE CBOWCTB CTOPOH,
VIJIOB, AWaroHayiel. H3zobOpaowenue eceomempuueckux @ueyp Ha HEIUHOBAHHOU
Oymace ¢ UCNONBL30BAHUEM YUDKVIA, JUHEUKU, Y2O0IbHUKA, MPAHCHOPMUPA.
[TocTpoenus Ha kieT4aTol Oymare.

[lepumerp MHoroyrosnbHuka. IlonsTue muomaaun QUIypbl; €IUHHULIBI
u3Mepenus riomanu. [Ipubmmkénnoe naMepenue mwion@aan Guryp, B ToMm 4ucie Ha
KBaJpaTHON ceTke. [lpubnusicénnoe uzmepenue ONUHbL OKPYICHOCMU, NIOUA0U
Kpyea.

Cummempus: YyeHmpaivbHas, ocesas u 3epkaivHas cummempuu. [locmpoenue
CUMMEMPUYHBIX Puyp.

Haznaonvle npedcmasnenusi 0 npocmpancmeenHulx gueypax: napaiieienuneo,
KyO, npusma, nupamudda, KoHyc, UuiuHop, wap u cgepa. Hzobpascenue
npocmpancmeenuvlx ¢uayp. Ilpumepvl paseépmox MHO202DAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NPOCMPAHCMEEHHbIX ueyp (U3 Oymazcu, nposoJIoKuU,
NIACMUIUHA U OP.).

llonamue o6wéma,; eounHuywvl usmepenusi 0o6véma. OOBLEM NPAMOY2OILHO2O
napanienenuneoa, Kyoa.

COZAEPXAHUE YUEBHOI'O KYPCA “AJII'EBPA” (IIO TOJAM OBYYEHUA)

7 KJIACC

Yucna u éviuucnenusn

PanuonajbHbBIE YHCJIa

JlpoOn OOBIKHOBEHHBIC W JICCATHYHBIC, MEPEX0J OT OJHOW (hOPMBI 3aIKMCH
npobeit k gpyroi. IloHsThe palMoOHAIBHOTO 4YHCIIA, 3alliCh, CpaBHEHHUE,
YIOPSAA0YMBAHNE  PAllMOHAIBHBIX  4Hcel.  ApupmMeTndeckue  JEHCTBHS  C
palMoOHAIbHBIMU 4YMcliaMU. PemeHue 3agay u3 peabHOM MNpakTUKW HA 4YacTH, Ha
JpoOu.

CreneHb C HaTypalIbHBIM I[IOKa3aTeleM: OIpeJeieHrue, MpeodOpa3oBaHue
BBIPOKECHHUI Ha OCHOBE OIPE/ICIICHUS, 3aITUCh OOJIBIITUX YHCE]I.

[TporeHThI, 3aIUCh MPOLIEHTOB B BUJIE APOOHU U APOOH B BHJIC IIPOLICHTOB. Tpu
OCHOBHBI€ 33/1a4M HA IPOLICHTHI, PEIICHUE 3a/1a4 U3 PEabHOM MIPAKTUKH.

[IpuMeHeHnEe  TIPU3HAKOB  JEIUMOCTH, PA3J0KEHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YHUCEIL.

PeanpHble  3aBUCHMMOCTH, B TOM  4YHCJI€ TMpsMas W oOpaTHas
MPOMOPIIMOHAIBHOCTH.

Anzedpauueckue 8vlparxcenus

ITepeMeHHBIE, YMCIOBOE 3HAYCHHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycThMmBbIe
3HA4YEHMS TNepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHJIC
dbopmybl. Beraucienus no gpopmynam.

[IpeobpazoBanrie OyKBEHHBIX BBIPAKEHUM, TOXK/IECTBEHHO PaBHBIC BBIPAKEHUS,



npaBWia MPeoOpa3oBaHMsI CYMM W TPOW3BEICHUI, MpaBUiia PACKPHITHS CKOOOK H
PUBECHUS TOI0OHBIX CIaraeMbIX.

CBoMCTBa CTENIEHU C HATYPaIbHBIM MOKA3aTEIIEM.

OnHounensl U1 MHOTO4WIEHbL. CteneHb MHOrO4ieHa. ClOKeHue, BBIYUTAHUE,
YMHOKEHUE MHOTOUYJICHOB. POPMYIIbl COKPAILIEHHOTO YMHOKEHHUSI: KBAIPAT CyMMBI U
KBajJipaT pa3HocTu. Dopmyna pa3HOCTH KBaApartoB. Pa3iiokeHMEe MHOTOWICHOB Ha
MHOXHUTEIH.

Ypaenenusn

VYpaBHeHUE, KOpEHb YpaBHEHHUs, TMpaBWia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUH.

JIuHeliHOEe ypaBHEHHME C OJIHOW IIEPEMEHHOW, YHCIO KOPHEW JIMHEWMHOTO
YpaBHEHHSI, PEIICHUE JIMHEHHBIX YpaBHEHUN. CocTaBiIe€HUE YPAaBHEHUI MO YCIOBHIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

Jlunetinoe ypasnenue ¢ 08yms nepemennvimu u e2o epagux’. Cucrema aByxX
JVHENHBIX YpPAaBHEHUN C JBYMsS II€PEMEHHBIMHU. PelleHue cucteM ypaBHEHUU
croco6oM mojicTaHoBKU. [Ipumepsl pelnieHnsi TEKCTOBBIX 3a7a4 ¢ MOMOIIBbIO CUCTEM
YPaBHEHUM.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsMoi. UucnoBele MPOMEKYTKU. PaccTosiHne MExXIy
JIBYMsI TOUKAMU KOOPAMHATHOMN IPSIMONA.

[IpsimoyronpHas cuctema koopauHat, ocu Ox u (Oy. Alcmucca W opavHAaTa
TOYKH Ha KOOPJAWHATHOW TIOCKOCTU. [IpuMmepsl rpadukoB, 3alaHHBIX (OpMYyJIaMu.
Urenue rpadKoB peasibHbIX 3aBUCUMOCTEH.

[Tonsarue gpynkiuu. ['paduk dynkmuu. CroiictBa GpyHkuui. JInnerinas QyHkiwus,
e€ rpadpuk. I'padux dynkuum y = kx + b. Ipaguueckoe pewenue nunetinvix
VPasHeHUl u cucmem JUHEeUHbIX YPAGHEHUU.

8 KIIACC

Yucna u éviuucnenus

KBampaTtublii kopenb u3 uucna. llowamue 00 uppayuoHaibHOM Uuciue.
Hecamuunvie npubnudicenus uppayuonatvvlx ducen. CBoWCTBa aprUPMETHUECKUX
KBaJIpATHBIX KOPHEHW U UX NMPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUHN U
BBIYUCIIECHUAM. /[ericmeumenbhble YUcid.

Crenens ¢ 1enbpIM oKa3aTesneM U €€ cBoiicTBa. CTaHaapTHAS 3aMKCh YHUCIA.

Anzebpauueckue evipariceHus

KBagpaTHblil TpEXUsieH; pa3ioKEHUE KBaJIPATHOTO TPEXUWICHA HA MHOKHUTEH.

Anrebpandeckas npoOb. (OCHOBHOE CBOWCTBO anre0pamdeckoi IpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXEHHUE, JI€JIeHHe  alredpandyeckux  JapooOeil.
ParmonanbHbie BBIpaXKEHUS U UX TpeoOpa3oBaHue.

Ypasénenua u nepasencmea

KBanpartHoe ypaBHeHue, (popMysia KOpHEM KBaJpaTHOIO ypaBHEHUs. Teopema
Buema. Pemienne ypaBHeHUM, CBOJAIINXCA K JMHEWHBIM U KBaapaTtHbIM. [Ipocreitime
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JTPOOHO-pAlIMOHATIBHBIC YPaBHEHUS.

I'paghuueckas unmepnpemayus ypagHeHull ¢ 08yMs NEPEMEHHbIMU U CUCTEM
JIUHEUHbIX YpaeHeHuti ¢ 08yMs nepemenHviMu. [lpuMepbl pelIeHHs CUCTEM
HETMHEHHBIX YPAaBHEHHH C IBYMS ITEPEMEHHBIMHU.

Periennie TEKCTOBBIX 3a/1au aareOpandeckuM CrocoooMm.

HuciioBble HEPABEHCTBA M UMX CBOMCTBA. HepaBEeHCTBO C OJHOM INEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cucrembl TMHEHHBIX HEPABEHCTB C OJIHON NEPEMEHHOM.

Dynukyuu

[Tonsitue dpynkimu. O6IaCTh ONPECICHNUS] U MHOKECTBO 3HaUYE€HUN (YHKIIUU.
Crioco6bl 3a1anus PyHKITUH.

I'padpux ¢dynxkuun. Yrtenune cBoiicTB PyHKImU 1o e€ rpaduky. [Ipumepsr
rpaduKoB GYHKIHA, OTPAKAIOIINX PEATTHHBIE TIPOIECCHI.

OYHKIMY, ONKCHIBAIOIINE TPSIMYI0 ¥ OOpaTHYH MPOIMOPIHOHATLHEIC
3aBUCHMOCTH, UX Tpadukn. OyHKIUK y = X2, y = X, y = \/E, y = k. I paguueckoe

X

peuienue ypasHeHull U CUcmem YpagHeHuu.

9 KIIACC

Yucna u éviuucnenusn

JleicTBUTEIBbHBIE YHCJIA

PanmonanbHble 4WCHa, UPPAYUOHATbHBIE YUCIA, KOHEYHble U OecKOHeuHble
oecamuunbie Opobu. MHoocecmso oeticmeumenbHulx Yucel, OeticmeumenbHvle YUucia
Kaxk bOeckoneuHble Oecamuunble OpooOu. Bzaumno o00Ho3HauHOe coomeemcmeue
MeAHCOY MHOHCECMBOM OUCMBUMENbHBIX YUCEN U KOOPOUHAMHOU NPAMOL.

Cpasnenue  OelicmeumenvbHbIX — 4ucel, apugmemuueckue Oeucmeus c
OelicmeumenbHblMU YUCIAMU.

N3mepennsi, npudIMKeHNs, OLEHKH

Pa3mepsl OOBEKTOB OKPY)KAIOIIETO MHpA, JUIMUTEIBHOCTh IMPOILIECCOB B
OKpY>KaroIlleM MHpE.

[Tpubnmxk€HHOE 3HAUCHHUE BEJIMYMHBI, TOYHOCTh MpuOImKeHus. OKpyrieHue
yucen. [ Ipuknaka u oneHka pe3ynbTaToB BEIYUCICHUN.

Ypasnuenua u nepasencmea

YpaBHeHUd ¢ OJHOM NepeMEeHHOH

JInnenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOASIIMXCA K TUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHEHHM, CBOASIIMXCA K KBAJAPATHBIM.
bukBagpaTtHoe ypaBHeHUE. [Ipumepsl peuieHus ypasHeHUul mpemvel U 4emeepmou
cmeneHel paznodceHuem Ha MHOICUMeU.

Pemiennie 1poOHO-pallMOHANIBHBIX YPABHEHUM.

Pelienrie TEKCTOBBIX 3aJ1a4 aareOpandecKuM METOJIOM.

CucreMbl ypaBHeHH

VYpaBHeHue C JIByMs IMEpEeMEHHbIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEVHBIX YPAaBHEHUM C JBYMs NEPEMEHHBIMU. PelieHue cucrem IByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpol cremeHu. ['paduyeckas



MHTEPIIPETALNS CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMU.

Perenne TekCTOBBIX 3aj1a4 anredpandeckKuM CrocoooMm.

HepaBencrBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEHHBIX HEPAaBEHCTB C OJHOM IEpeMEHHOW. Permienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEeprpeTanuss HEPAaBEHCTB W CUCTEM HEPABEHCTB C JIBYMs
NIEPEMEHHBIMH.

Dynukyuu

KBagparuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaGoma, KoopauHATHI
BEPIINHBI TapadoIbl, 0Ch CAMMETPHUH MTapa0OJIbI.

I'paduku byHKITHA: y = kx, y =kx + b, y = x2
y = Ji, Y = k ¥ UX CBOMCTBA.

x

Yucnoewvie nocnedoosamenvnocmu

Onpenesnenue v cnocoObl 3a1aHUs YMCJIOBBIX MOCI€10BaATEIbHOCTEN

[ToHsiTHE 4YKCIIOBOM MOCJIEAOBATEIBHOCTU. 3aJaHU€ I0CJIeA0BATEIbHOCTH
peKkyppeHTHOH hopMyoi u GopMyJIoil #-ro 4jieHa.

ApudmMeTndeckasi U reOMeTPHUYECKAs MPOTrPeccuu

Apudmerrnyeckas U TeoMeTpuueckas mnporpeccuu. dopMyisl 7-To 4iIeHa
apu(pMETHIECKON ¥ TEOMETPUIECKON MPOTPECCUi, CYMMBI TIEPBBIX 71 YJICHOB.

H3z00padcicenue unenos apugpmemuueckou u 2eoMempuieckoll npocpeccul
MOYKAMU HA KOOPOUHAMHOU HIoCKocmu. JIuHeuHvlli U 9KCHOHEHYUANbHbIL POCH.
Crooicnbie npoyenmol.

COJIEPXXKAHUE VYEBHOI'O KYPCA “ TEOMETPUS” (II0 TOJIAM
OBYUYEHUS)

7 KIIACC

HauanbHble noHATUS reoMeTpun. Touka, npsiMas, OTPE3OK, Jdyd. Yroa. Buuabl
yriioB. BeprukanbHele U CcMexHbIe yrubl. buccekrtpuca yrma. Jlomanas,
MHOT0yroJibHUK. [TapaninenbHOCTh U EPIEHIUKYIISIPHOCTD MPSIMBIX.

Cummempuunvle  pueypol. OcCHOBHbIE CEOUCMEA 0CEBOU  CUMMEMPUU,
[IpuMepbl CHMMETPHUH B OKPYKAIOIIEM MUPE.

OcHogHble NOCMPOEHUsL C NOMOWBIO YUPKYJIA U TUHEUKU.

TpeyronsHuk.  BpicoTta,  meamana,  OuccekTpuca, HMX  CBOWMCTBA.
PaBHOOEApeHHBIN 1 paBHOCTOPOHHUI TPEyroJibHUKUA. HepaBeHCTBO TpEyroIbHUKA.

CBoiicTBa U NMpU3HAKK PAaBHOOEIPEHHOTO TpeyrojibHUKA. [[pu3Haku paBeHCTBa
TPEYTOJIBLHUKOB.

CRoiicTBa M MPU3HAKKA NapaUIeNbHBIX NPpsAMbIX. CymMMa yIJIOB TPEYrojIbHHUKA.
Breninue yriel TpeyroiabHUKa.

[IpssMOyrosibHbIA ~ TpeyroiabHUK. (CBOHCTBO MEOUAHBl MPSIMOYTOJIBHOTO
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TPEYTOJIbHUKA, NPOBEAEHHON K rumnorenyse. [[pu3Haku paBeHCTBA MPSAMOYTOJIbHBIX
TPEYTrOJAbLHUKOB. [IpsSIMOYTONBHBIN TPEYTOIBHUK C YTioM B 30°.

HepaBeHcTBa B Te€OMETpHUM: HEpaABEHCMBO MpEY20AbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHO#, TeopeMa O OOoJbplIeM yrie U OOJbLIEH CTOPOHE TPEYroJIbHHKA.
[TeprieHAUKYJISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. bBHCCEKTpuca yria U CEpEIUHHBIN
NEPHEHIUKYJIAP K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOUEK.

OKpyXHOCTh M Kpyr, XOopAa U JAUaMeTp, HX CBoHcTBa. B3anmHoe
PacCIOOKEHUE OKPYKHOCTH M mnpsmoil. KacarenbHas M cekymas K OKPYKHOCTH.
OKpy>XHOCTb, BNHCaHHas B Yyrojll. BnucaHHas #W oONHUCaHHAas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KIIACC

UYereipéxyronpauku. [lapammenorpamMm, €ero npu3Haku U CBOMCTBA. YacTHbIE
Clydad TMapauiesiorpaMMoB (IPsIMOYTOJIBHUK, POMO, KBaJpaT), UX NPU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKass Tpamenus, €€ CBOWCTBA U MPU3HAKHU.
[IpsimoyrosibHas Tpanenus.

Memoo yosoenus meouansi. llenmpanvuas cummempusl.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpegHue
JIMHUU TPEYTOJbHUKA U Tpaneuuu. Llenmp macc mpey20abHuxa.

Ilooobue mpeyeonvuukos, Kosghguyuenm nooodbus. Ilpusnaku noododus
mpeyzonbHuxkos. llpuMmeHenne no1oous mpu pelieHn: MPaKTHUYECKUX 3a/1a4.

CpoiicTBa momanel reomerpudeckux ¢uryp. Dopmynbl ais  TIIOMATA
TPEYroJibHUKa, NapajuiesorpaMma, pomba u Ttpaneuuud. OTHOIICHHE TUIONIAACH
oTI00HBIX GUTYP.

Brruncnenue miomaaei TpeyroJibHUKOB M MHOTOYTOJBHMKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopemsl Iludaropa npu pemeHun
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yTIJIa MPSMOYTOJbHOTO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpUYeCKre (PYHKIIMU YIJIOB
B 30°, 45° u 60°.

BrucaHHble M LHEHTPAJIbHBIE YTJIbl, YTOJ MEXKIY KacaTeJIbHOW U XOPAOW. YTIIbI
MEXKJY XOpJAaMU M CEKyLIIMMH. BHOucaHHbIE M ONMCAHHBIE YETHIPEXYTOJIBHHUKH.
B3aumHoe pacnonoxkenune AByX OkpykHocTeil. Kacanue okpyxHocteit. OOrmiue
KAaCaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0° go 180°. OcHoOBHOE
TPUTOHOMETPHUUIECKOE TOXKIeCTBO. DOPMYIIBI IPUBEACHHUS.

Pemenue TpeyronsHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemienune
IPAKTHYCCKUX 3aJ71a4 C UCII0Ih30BAHUEM TEOPEMBbI KOCHHYCOB M TCOPEMBI CHHYCOB.

lIpeobpaszosanue nooodbus. Ilooobue coomeemcmeeHHbIX 21eMEHMO8.

Teopema o0 npouszgedeHuu OmMpe3KO8 Xopo, meopemvl O HPOU3EeOeHUU



OmMpe3K08 CeKyuwux, meopema o Keaopame KacameabHOll.

Bekrtop, gnumHa  (MOIyJib) — BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO HAIMPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OINEpallMd HaJl BEKTOpaMu. PasloxeHue BeKTopa MO JBYM
HEKoJUTMHeapHbIM BekTopaMm. KoopauHatel BekTopa. CkajsipHOe NPOU3BEIICHHE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JUTMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI Ha IUIOCKOCTH. Ypaeguenus npsamou N OKPYKHOCTH B
KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEM M MpsAMBIX. MeToJ KOOpAWHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKHU. [[TMHA OKpYKHOCTH. ' panycHas u paauaHHas
Mepa yrjia, BBIYMCIEHUE JUIMH Jyr OKpyxkHocTedl. Ilimomans kpyra, cekropa,
CErMeHTa.

Heuoicenus naockocmu u 6HympeHHue cummempuu @ueyp (InemeHmaphosie
npedcmasnenus). llapannenvuoiil neperoc. Ilosopom.

COHEP)XAHUE YUYEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTUKA»(I1O
I'OAAM OBYYEHUA)

7 KJIACC

[IpeacraBienre NaHHBIX B BUJIE TaOMUIL, AUarpamMm, rpadukoB. 3amojHEHUE
Ta0JIUIl, YTEHHUE U TIOCTPOEHUE TUarpaMM (CTOJOMKOBBIX (CTOI0YATHIX) U KPYTOBBIX).
Urenne rpadmKoB peajbHBIX IMpoiieccoB. M3Biaeduenne nHpopManuu U3 auarpamm u
TaOJINII, UCTIOJIH30BAHNE U UHTEPIPETAIUS TAHHBIX.

OnucarenpHasi CTATUCTHKA: CpefHee apuPMETHYeCKOe, MEIMaHa, pa3Max,
HauMOOJbIIIEE ¥ HAWMEHBINCE 3HAYCHUS HAOOpa YHUCIIOBBIX JaHHBIX. [IpuMeps
CIIy4allHOM U3MEHYMBOCTH.

Cnyuatinwiii s3kcnepumenm (onvlm) u ciayuainoe codbwvimue. Beposmuocms u
yacmoma. Ponb Manoseposmuulx u npaxmuyecku 00CmMo8epHuIX COObIMULL 8 NPUPoOe
u 8 obuecmee. Monema u uepanbHasi Kocmos 8 meopuu eepossmuocmett’.

I'pagh, eepwuna, peopo. Cmenenv eepuwiunvi. Hucno pébep u cymmapuas
cmeneHb eepuiut. Ilpeocmaenenue o ceasnocmu epaga. Llenu u yukaol. [lymu 6
epaghax. O6x00 epaga (dtinepos nyms). Ilpeocmasnenue 06 opueHmupo8aHHOM
epaghe. Pewenue 3a0au c nomowvro epagoa.

8 KIIACC

[IpencraBnenre TaHHBIX B BUE TaOIHI], TUarpamMmm, rpaduKoB.

MHOXkeCTBO, 3JIEMEHT MHOXECTBa, IOJAMHOXecTBo. Onepauuu  HaJ
MHOXECTBaMU: OOBbEIMHEHUE, MepeceueHue, qonoaHenre. CBoONCTBa onepanuid Haj
MHOXECTBaMHU: NIEPEMECTUTEINIBHOE, coUYeTaTeIbHOE, pacnpeneauTenbHOe,
BKitoueHus. Vcrnonb3oBaHue rpaduUuecKoro MPEJCTaBICHUS MHOXKECTB  JUIs
OTMCaHUSI PEeAJIbHBIX MTPOIIECCOB U SIBJIICHUH, PU PEIICHUH 3a]1a4.

Hsmepenue pacceusanus Oaumvix. /{ucnepcusi u cmaHoapmuoe OmMKIOHEeHUe
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YuCn08bIX HAOOPO8. [uazpamma pacceusanusi.

DneMeHTapHbIe  COOBITHS  CydaHOro ombiTa. CiydaiiHble  COOBITHS.
BepositHocT coObITHI. OTBITHL C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Cnyyaiinbiii BBIOOp. CBS3b MEXKIY MaJOBEPOSTHBIMU U MPAKTUYECKHU JOCTOBEPHBIMU
COOBITUSIMU B MPUPOJIC, OOIIECTBE U HAYKE.

lepeso. Ceoiicmea Oepegveg: eOUHCMBEHHOCMb NYMU, CYWECMB0BAHUE
guUCAYel BEPUIUHBI, CBA3b MeNHCOy HUCIOM GepwiuH u uduciom pébep. Ilpasuno
YyMHodceHus. Pewenue 3a0au ¢ nomowwio epaghos.

IIpomusononooscuvie coovimus. Jluaecpamma Oiinepa. ObveouHenue u
nepeceuenue  coovimuu. Hecoemecmuvie  cobvimus.  Dopmyra  ClOHCEHUSA
geposmuocmet. Ycnognas eepoamuocms. Illpasuno ymmuoowcenus. Hezasucumole
cobvimus. Illpeocmasnenue sxcnepumenma 6 6ude oepesa. Pewenue 3aoau ma
HAaX0JICOeHUue BepOAmMHOCeEl C NOMOWbIO 0epesa CAYYAUHO020 IKCnepumenmad,
ouazpamm Diinepa.

9 KIIACC

[IpeacraBnenrie  AaHHBIX B BHAE  Ta0OiuL, JAuarpamMm, TIpaduKoB,
UHTEpHpeTalnus JaHHbIX. UTeHue u mocTpoeHue Tabiull, Juarpamm, rpadukoB IO
pEaIbHBIM JJaHHBIM.

[lepectanoBku u (aktopuan. CodeTaHUs U YUCIO COUETAHUU. TpeyeonvbHuK
llackana. Pemenue 3a1a4 ¢ HCHOIB30BAHUEM KOMOMHATOPUKH.

I'eomempuueckas eeposmuocmo. Cnyyaiinviii 86100p MOYKU U3 ueypvl Ha
NJI0CKOCMU, U3 OMPe3Ka u U3z 0y2u OKPYHCHOCMU.

UcnbiTanue. Ycnex u Heynaya. Cepusi ucnbITaHui 10 niepBoro ycnexa. Cepust
ucneiTannii bepaymmm. BepostHOCTH COOBITHIT B cepun ucTibITaHU bepHyu.

CnyuaifHass BeIWYMHA W paclpeesicHHe BEpOSTHOCTEH. MaTreMaTtudeckoe
oXujgaHune W gaucrepcus. lIpumepsl  MaTeMaTMYECKOro  OXKUIAHHUS KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIWYMHBL. MaTeMaTHYeCKOE OXUIAHHUE U
JIUCIIEPCUS CIIyYalHOM BEJIMUYMHBI «YHUCIIO YCIIEXOB B CEPUM UCIBITAHUN bepHyimmy.

[Tonarue o 3akoHe OoybmMX yuces. M3MepeHne BepOsSITHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaUeHHe 3aKOHA OOJBIINX YUCEN B MPUPOJIE U OOIIECTBE.
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Bcero
padoThI
. bubnuorexa [JOK
1 Harypanbnbie uncna. JIeicTBUS ¢ HaTYypaJbHBIMU YHUCIAMHU 43 1 hitps:/m.cdsoo.ru/7f413 1 ce
bubmmoreka [IOK
2 H . 12
arysiHas reoMeTpusi. JIMHUM Ha TIIIOCKOCTH https:/m.edsoo.rw/7f4 13 Lce
bu6nuoreka [JOK
3 OObIKHOBEHHEIE ApOOH 48 I https://m.edsoo.ru/7f4131ce
bubnmoreka [JOK
4 H .M 10
arJyiaiHas reomeTpusi. MHOroyrojibHUKHU hitps:/m.cdsoo.ru/7f413 Lce
but6mmoreka [IOK
> JlecaTurnie Apodu 38 ! https://m.edsoo.ru/7f4131ce
bub6mmorexa [IOK
6 H .T 9
arnsHas reomeTpus. Tena u GUrypsl B MpOCTPAHCTBE https:/m.edsoo.rw/7f413 L ce
bu6nuoreka [JOK
IT 1 1
7 OBTOpEHHE M 0600MeHHe 0 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4
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TEMATHYECKOE IINTAHUPOBAHHUE

“Anareopa”

7 KUIIACC

KoaunuyecTBO 4acoB
Neni/m | HammeHoBaHmMe pa3/esioB U TeM POrPaMMBbI JyekTpoHHbIE (HU(POBbBIE)
Bcero KoHTpoibHbI
o0pa3oBaTe/bHbIE PecypChl
e padoThbl
bu6mmoreka [JOK
1 Yucna u BeIUKUCICHUS. ParnoHanpHbIe ynciia 25 1 hitps-//m.edsoo.ru/7f41 5590
Bbu6nmoreka [JOK
2 AJrCOpaMHeCKHe BHIpAKCHIA 27 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 Koopamsatet u rpaguici. Gymicin 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4
YPaBHEHHs H HCPABCHCTBA 20 I https://m.edso00.1ru/7f415b90
bu6mmoreka [JOK
> ToToperne n obobmeHnue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5
TEMATHYECKOE IINTAHUPOBAHHUE “I"eomeTpus’” 7 KJIACC

KoaudecTBO 9acoB

Ne DJIeKTpOHHbIe (LM(ppPOBbIE)
HaumeHoBaHue pa3aeioB M TeM IPOrPaMMBbI KonTpoJbHbie
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI
| [Ipocreiimune reomerpuueckue GUrypbl U UX CBOICTBA. 14 1 bubnuotexa [JOK
N3MepeHnne reoMeTpui4ecKnX BEJTMYNH https://m.edsoo.ru/7f415¢e2e
bubnuoreka [JOK
2 Tpeyro K 22 1
PEYTOILHUKH https://m.edsoo.ru/7f415¢e2e
bu6mmoreka [IOK
3 [TapannenpHble NpsiMble, CyMMa YIJI0B TPEYTOJIbHUKA 14 1

https://m.edsoo.ru/7f415e2¢
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bu6mmorexa [JOK

4 T 14 1
OKpYXHOCTb U KpyT. [ 'eOMeTpHYECKHE MOCTPOCHHMSI https://m.cdsoo.ru/7f41 5e2¢
. bubnuorexa [{OK
5 [ToBTOpeHME, 0000IIEHNE 3HAHUI 4 1 hitps:/m.cdsoo.rw/7f415¢2¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5

TEMATHUYECKOE IINTAHUPOBAHUE

«BEPOATHOCTDb U CTATUCTUKA»

7 KIIACC

HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI

DJIeKTpOHHbIe (LM (pPOBbIE)

Ne n/mm KoJa-Bo yacoB
o0pa3oBaTebHbIE PeCypChl
Bbu6mmoreka [JOK
I Ipencrasienne naHHbIX 7 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 Onucatennuas cratucTuKa 8 https://m.edsoo.ru/7f415fdc
3 Cry4aligas N3MEHYUBOCTH 6 bubmmorexa [IOK
y https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 B
BEJICHNC B TCOPHIO rpaoB 4 https://m.edsoo.ru/714151fdc
5 BeposaTHOCTE 1 YacTOTa CIIYy4alHOTO COOBITHS 4 bubmmorexa LOK
P y https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0001enne, cucTeMaTH3aIus 3HaHUH 5 https://m.cdsoo.rw/7E4 15fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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