MUHUCTEPCTBO ITPOCBEIIEHU S POCCUMCKOM ®EJIEPALIUA
MyHnununansaoe 610/pKeTHOE 00111e00pa3oBaTeIbHOE YUPEKIEHHE
«Cpenusist odbuieoOpazoBatenbHas 1mkosa Nol3y

PexeBcko#t ropoickoit okpyr
(MBOY COMI Ne 13)

PACCMOTPEHO COI''TACOBAHO
Ha [lenarormueckom cosere 3am. qupekropa o YBP /.
I[Tporokos Ne / 724 H.T. Tlukuna

ot «A» /Zé"ﬁﬂ 2024 r. ot « »Aé?’ff// LN }“Ipm(a3 No %’f ; k& /1/7

PAGOYA ITPOI' PAMMA
OCHOBHOI'O OBHIEI'O OBPABOBAHUA IJIA OBYYAIOINXCA
C 3AJIEPXKKOM TICUXUYECKOI'O PA3BUTHU S

MATEMATHUKA

c. Uepemucckoe, 2024



OI'JIABJIEHUE

MOACHUTEJIBHAS BATIHICKA ......c..ooiiiiiiiiiiiee e 3

PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHKA». 5-6 KJIACCBI....... 14
COHEPXAHUE YUEBHOI'O KYPCA «MATEMATHUKAY...c...ooviiiiiiiieeeecceceee 16
SEKITACC ...t et sttt e s e s enees 16
O KUTACC ... st 17
ITNTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUN S ITPOT'PAMMBbI
YYEBHOI'O KYPCA «MATEMATHKA. .....ooiiiiiiiiiiiciiiieiceeecie et 19
SEKITACC ...ttt ettt et et e s e et e e enees 19
O KUTACC ...t st 21

PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCHBI ................. 22
COHEPXAHUE YUEBHOI'O KYPCA «AJITEBPAY.....cooiiiiiiiiiciecceeecceeceeen 24
TIRITACC ...ttt ettt e s et esaaeenees 24
BERUTACC ...ttt s 25
D IUTTACC ...t ettt et et e s e et esan e e e e saneeanees 26
IIJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHHS PABOYEN
[TPOI'PAMMBI KYPCA «AJITEBPA ....oociiiiiiiiiiiiiieiiicceceeeceeee e 27
TIRITACC ...ttt et ettt et et s e e ae e sae e e e saneeanees 27
BERUTACC ...ttt ettt e ae s 29
D IUTTACC ...ttt ettt ettt e s et e s e e e eesaneeanees 30

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIACCHBI .......... 31
COJEPXAHHUE YUEBHOI'O KYPCA «I'EOMETPUSD ...c..oooiiiiiiiiiiiiieeecceeeeen 32
TERITACC ...ttt st b e st e ae s 32
BIUTACKC ...ttt ettt sttt et st et e e e e saneeanees 32
D EKUITACC ...ttt sb e sttt ne s 33
IIJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN
[TPOI'PAMMBI KYPCA «I'EOMETPHSD ..ottt 33
TIRITACC ...ttt ettt et e s e et et e e s et e e e san e e st e saneeanees 34
BRUTACC ...ttt sttt st a e e b e e s 35
D IRUTTACC ...ttt ettt et ettt et et e s e e e beesan e e eesaneeanees 35

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTUKA»

T=9 KUITACCDBI ...ttt ettt ettt et sere e e eaneenanes 36
COJEPXAHUE YUEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA ..................... 37
TIRITACC ...t ettt ettt et st et e e s e e e e san e et e saneeanees 37
BRUTACC ...ttt st a e st e ae e 38
D IUTTACC ...t ettt et et ettt et et e s s e et esan e et e seneeanees 38
IIJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHHS PABOYEN
[TPOIT'PAMMBI KYPCA «BEPOSATHOCTD U CTATUCTUKA» ..o 39
TERITACC ...ttt ettt et a e s beenesanens 39
BIUTACKC ...ttt ettt ettt ettt ettt e e san e et e saneeanees 39
D IKUTTACC ...ttt 40

TEMATHNYECKOE IINTAHHNPOBAHUE ......coooiiiiie ettt 41



PabGouas mnporpamma 1o ydeOHOMY mnpeaMery «Maremarrukay (0a30BbIi
ypoBeHb) (mpenmMeTHass obOmactb «Maremarnka u  WHGOpMATHKa») (manee
COOTBETCTBEHHO — TIporpaMma TI0 MaTeMaTHuKe, MaTreMaThKa) BKJIIOYaeT
MOSICHUTEIBHYIO  3aMKCKy, COJACp)KaHWEe OOy4YCeHHS, TUIAHUPYEMbIE pPE3yIbTaTh
OCBOEHUS TIPOTPAMMBI TT0 MaTeMaTHKe.

[TOACHUTEJIBHAA 3AIINCKA

Pabouass mnporpaMma 10 MaTemaruke JUisi OOy4YaloIIMXCS C 3aJepPiKKON
ncuxuueckoro pazputus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00IIET0 0Opa30BaHUS
MOJArOTOBJIEHa Ha ocHoBe denepasbHOrO TOCYAApCTBEHHOIO 00pa30BaTENbHOIO
cTaHAapTa ocHOBHOro oodmero odpaszoBanus (IIpuka3z Munnpocsemenust Poccun ot
31.05.2021 . Ne 287) (manee — PI'OC OOO), PenepanbHON amanTUPOBAHHON
00pa3oBaTeIbHOM TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus JJIs1 00YUYaOIIUXCS C
OrpaHUYECHHBIMU BO3MOXKHOCTAMU 3710poBbs (IIpuka3 Munnpocsemenus Poccun ot
24 nosi6pst 2022 . Ne 1025), denepanibHO paboyeit mporpaMmMbl OCHOBHOTO OOIIIETO
oOpa3oBaHus 1o yuyeOHoMmy mpenmery «Maremarukay, denepanbHON MPOrpaMMbI
BOCIIUTAHMs, C YYETOM PaCHpEENIEHHBIX MO KjaccaMm IMPOBEPSEMbIX TPeOOBAHUN K
pesynbrataM  ocBoeHuss ~ DenepanbHON  aJanTUPOBAHHOW  00pa3oBaTeIbHOU
IpOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUs sl OOy4YaloOLIUXCA C 3aJepiKKOU
NICUXUYECKOro pa3BuTusA.B paboueld mporpaMMe ydTeHbl HJEU M TMOJO0XKEHUS
Konuenuuu pa3sutus maremarnyeckoro oopazoBanust B Poccuiickoit @enepanuu.

Oo01mas xapakrepucTuka yueOHoro npeamera « MareMaTuka

VYuebnsii mpeamer «MareMaTthkay BXOAUT B MPEAMETHYIO 00JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHLHOU
KyJBTYpbl M JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUS TIOJIb30BaThCSA
aNrOpUuTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMUMBIX B
MOBCEIHEBHON ku3HU oOydaronuxcsi ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaeT
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIMOHAJIBHYI0 TPaMOTHOCT,
YMEHUSI  BOCIHPUHUMATb U KPUTUYECKH  aHAJIM3UPOBaTh  HH(POPMALHIO,
MPEICTABICHHYIO B Pa3IMYHBIX (hOpMax.

OOyueHune maremMaTtuke Ja€T BO3MOKHOCTh pa3BUBaTh y oOyuatomuxcs ¢ 3I1P
TOYHYIO, pallMOHAJbHYI0 M HH(OPMATHUBHYIO pedb, YMEHHE OTOMpaTh Hambosee
MOJXOSIINE SI3bIKOBBIE, CUMBOJMYECKUE, Tpaduueckue CpeAcTBa sl BBIPAXKEHUs
CYXJEHUI U HAJITHOTO UX MPEICTABICHHUS.

HeoO0XxoaumbpIM KOMITIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBaHUU
ABNsieTCS  oOIIee 3HAKOMCTBO C METOJaMU TO3HAHHUsS  JIEHCTBUTEIBHOCTH,
IIPE/ICTABIIEHUE O MTPEAMETE U METOAAX MATEMATUKH, UX OTIMYHMI OT METOJIOB JPYIHX
€CTECTBEHHBIX U T'yMaHUTApPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUISL peLlIEHUs] HAay4YHbIX WU MPUKIATHBIX 3a1a4. TakuMm oO0pa3oM, MareMaTH4ecKoe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOLIEH KyIbTyphl YEJIOBEKA.



N3yyeHne MareMaTHUKUA TakKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHUIO
YeJI0BeKa, MOHMMAHMIO KpacoTbl M H3SLIECTBA MAaT€MaTUYECKHX pacCyKICHUMH,
BOCIPUATHIO TECOMETPUUECKHUX (POPM, YCBOCHHUIO UI€U CUMMETPHUH.

[Iporpamma oTpaxkaeT cojaep:kaHue oOydeHus mpeaMery «MareMaTtuka» c
Y4ETOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3[1P. OBnanenune
y4eOHBIM IpeaMeToM «MaTtemaThKa» NpeCTaBIAeT ONPEIEICHHYIO CIOXKHOCTD IS
yuamuxcs ¢ 3I[IP. ¥V oOydarommxcs ¢ 3IIP nambosee BbIpakeHBI OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, IMO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KAaTErOPUU UM TPYIAHOAOCTYIIHBI. B TOXE Bpems NpU CHEUUATBHOM
oOydyeHHH OOydarolmuecss MOTYT BBINOJHATH 3aJlaHusg 1o  anroputmy. OHu
BOCIIPUMMYHBBI K MOMOIIM, MOTYT BBINOJIHUTH MEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOro crocoba pemieHus. CHUKEHUE Pa3BUTHS MBICIMTENbHBIX OINepanui u
3aMEJICHHOE CTaHOBJICHHE JIOTUYECKMX JCHCTBUWA MPUBOAAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEpPLIAEMBIX yYE€OHBIX AEHCTBUN. Y OOydYarOIIMXCSA 3aTPyAHEHBI
CUETHBIC BBIUYMCIEHUS, MPOU3BOJMMBIE B yME€. B NMHChbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT MHpPONYCKaTh OJWH W3 IMPOMEKYTOUYHbIX maroB. llpu pabore ¢ yuciaoBbIMU
BBIPDQKCHHUSIMHU, BBIYMCICHHEM HX 3HAUYEHHs MOTYT HE YAEpPKUBATh IMPaBUIIbHBIN
nopsiiok nercteuid. [lpu ympouieHnu, npeoOpa3oBaHUM BBIPAKEHUN ydalluecs C
3[IP HEe MOryT camMOCTOSTENBHO NPHUHATH PEIICHHE O MOCIEI0BATEIBHOCTH
BBINIOJIHEHUS JIeicTBU. KOHKPETHOCTh MBIIUIEHUSI OCIOKHSAET YCBOEHHUS HaBbIKa
pelIeHUs] YpPaBHEHMI, HEPAaBEHCTB, CHUCTEMBbI ypaBHEHUU. MM ManogocTyIHO
COBEpIIEHHE 00paTUMBbIX ONEpaLlU.

Huskuii  ypoBeHb  pa3BUTUS  JIOTMYECKHMX  OINEpalud, HEAOCTATOYHAs
00OOLIEHHOCTh MBILUICHHUST 3aTPYAHSIIOT u3yuyeHue Tembl «DyHKUuM»: 1pu
onpeaeneHu (YHKIUOHAJIBHOW 3aBUCUMOCTH, NPU ONHCAHUM TrpapuuecKon
CUTYAIINH, UCTIONB3YSI T€OMETPUUECKHH, anreOpandeckuid, GyHKIIMOHATBHBINA S3BIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCTbIO onpejeneHusl GQyHKUUU U
00J1aCThIO 3HAUECHH.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMST KpPaTKOM 3amucw,
MIPOBE/ICHMS aHAIM3a YCIOBUS 3aJ]a4M, BbIIEJIECHUS CylleCTBEHHOTO0. O0yuaromumecs ¢
3IIP 3aTpyaHsArOTCS clenaTh YMO3AKJIIOYEHHE OT OOIIero K YacTHOMY, HEpPEIKO
BBHIOMPAIOT HEpALMOHANIbHBIE CHOCOOBI PEIICHMS, WHOIJAa OrPaHUYMBAIOTCA
MaHUIYJISIUSAMU C YHCIIAMHU.

[Ipy wu3yyeHum TreEOMETpUYECKOro Marepuana oOywatomecs ¢ 3IIP
CTAJIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccy X 1eHNs. HernpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
OPUBOIUT K OIIMOKAM B PELICHUM TeoMeTpHueckux 3anad. OOydyaromiyecs MOryT
MOJIMEHUTH (POPMYJTy, HETIPABUIBHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommbdkam B
pelIeHUMH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE
npeactaBieHus. VM CIOXKHO BBINOJHUTH YEPTEK K YCJIOBHIO, B MUCHhMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

To4YHOCTH 3alIOMUHAHUSI U BOCIIPOMU3BEIEHUSI YUYEOHOTO Marepuana CHUXKEHbI
MO0 TMPUYMHE CJIa0OCTH MHECTHYECKOW MAESTENbHOCTHU, CYXKEHUS OObeMa MaMsTH.
OO6yuarouumest ¢ 3IIP TpeOyercsi Gosibllle BpeMEHHM Ha 3aKpeIUIeHHEe maTepuala,
aKTyalau3auus 3HaHUH M0 0Nope MPHU BOCIIPOU3BEICHHH.



Jlns  mpeojlosieHMsl  TPYAHOCTEM B M3y4eHMM  y4eOHOTO  MpeaMmera
«Marematuka» HeoOXoaUMa ajanTanus o0beMa U XapakTepa yueOHOTO MaTepuaia K
MO3HABATENbHBIM BO3MOXKHOCTAM ywamuxcs ¢ 3[IP. Cnenyer yueOHBIH Marepual
MPETNOAHOCUTh HEOONBUIUMHU MOPIHSIMH, YCIOXHSS €ro MOCTENEeHHO, M3bICKUBATH
CocOOBl  aJanTallMM  TPYAHBIX 3aJaHHM, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMHUTEJIBHBIE; UCKJIIOYaTh OTJEIbHbIC TPYJHBIE J0Ka3aTeJIbCTBA;
TEOPETHYECKUII MaTepuanl pPEKOMEHAYETCSd u3y4daTb B IPOLECCE MPAKTUYECKOM
NEATENBbHOCTH II0 pPEIICHHIO 3a1ad. OpraHudyeckoe €AUHCTBO IPAKTUYECKOW H
YMCTBEHHON JI€ATEIbHOCTH Y4YalluXCid Ha YpOKax MaTEMaTUKH CIIOCOOCTBYIOT
IPOYHOMY U CO3HATEIIbHOMY YCBOCHHIO Oa3MCHBIX MAaTeMaTHYEeCKUX 3HAHUN Hu
YMEHUM.

Hesan u 3axa4u n3y4ennst yueOHoro npeamera «MaremMaTuka

[IpuopuTeTHbIME 1EISIMU O0YUEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE ILEHTPAJIHHBIX MATEMATUYECKUX MOHATHM (YMCIIO0, BETUYHMHA,
reomMeTpuueckas  (Gurypa,  TnepeMeHHas,  BEpPOATHOCTb, byHKIHMNA),
00eCreynBaloNIUX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus obyuarommuxcs ¢ 311P;

* nonBeneHue oOyyawomuxcss ¢ 3[IP Ha pocTymHOM Uit HUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MAaTEMATUKH M OKPYKAIOIIEro MHUpa, NMOHUMaHUE
MaTEeMaTHUKHU KaK 4acTH OOIlel KyJIbTyphl UETIOBEUECTBA;

" pa3BUTHE WHTEIUIEKTyaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOyYaromMXxcs C
311P, mo3HaBarebHONM AKTUBHOCTH, UCCIEN0BATENIBCKUX YMEHNN, KPUTUYHOCTH
MBIIIUICHUS, UHTEepEeca K U3YUECHUIO0 MAaTEMaTUKH;

" ¢dopmupoBaHue (YHKIIMOHATHHOM MaTeMaTHYECKOM TPaMOTHOCTH: YMEHUS
pacro3HaBaTh  TPOSIBJICHHS ~MaTeMaTHYEeCKUX  MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEM B pEaJbHBIX JKU3HEHHBIX CHUTYallUSIX W NOpPH H3yYECHUU
JIPYTUX YU4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMAaTUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJICJIM, MPUMEHITh OCBOEHHBIA MaTeMaTUYECKU anmapar sl pelieHUs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/Ja4, MHTEPHPETUPOBATH U  OLIEHUBATh
MOJIyYEHHBIE PE3YJIBTATHI.

JlocTrkeHne 3TuX 1elield 00ecreurnBaeTcsl pelieHueM CIeAYIOIINX 3a/1ay:

* ¢opmupoBarh y oOyuatomuxcsi ¢ 3[IP HaBbiku yueOHO-IO3HABaTEILHON
JEATEIIbHOCTH: TUIAHUpPOBaHWE padOThl, MOWCK palMOHAJBHBIX MYyTEeH ee
BBITIOJTHEHUSI, OCYIIIECTBIICHUS] CAMOKOHTPOJIS;

" CroCOOCTBOBaTh MHTEIUICKTYaJIbHOMY pa3BUTHUIO, (OpMHUpOBATH KayecTRa,
HEOOXOIUMBIE YETIOBEKY JIJISl TIOTHOIICHHOW JKM3HU B COBPEMEHHOM OOIIIECTRBE,
CBOMCTBEHHBIE MATEMATUUYECKOU JAESATEIbHOCTHU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYHIINH, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CHOCOOHOCTH K MPEOIOTICHHUIO
TPYAHOCTEH;

* (GopMUpOBaTh KIIOYECBHIE KOMIIETCHIIMHM YYalluXCS B paMKaxX MPEIMETHOU
obnactu «Martematrka 1 HHPOPMaTHKAY;

" pa3BUBATh MOHATHITHOE MBIIUICHUS oOyuatomuxcs ¢ 3I1P;



" OCYUIECTBJISATh KOPPEKIMIO MO3HABATEIBHBIX MponeccoB oOyyaromuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsI OCBOCHHSI MPOTPAMMHOIO Marepuaia Mo Yy4eOHOMY
npeaMery;

" MpeaycMaTpuBaTh BO3MOKHOCTH KOMIICHCAITUU OOpa30BaTENbHBIX Je(HUIUTOB
B OCBOEHHUH IPEIUIECTBYIOUIETO MPOrPAaMMHOIO Marepuajna y oOydaroImuxcs C
3I1P u HEnOCTaTKOB B MX MATEMaTUYECKOM Pa3BUTHH;

" chopMHUPOBATH YCTOWUUBBIA HHTEPEC YUATUXCS K TIPEIMETY;

" BBISABJISTH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.
OCHOBHBIE JIMHUU COAEPKAHUSA Kypca MareMaTtuku B 5-9 kiaccax: «YHucna u

BBIUMCIICHUS», «AlreOpay («Anredpanueckue BBIPAKEHUS», «YpPAaBHEHHS W
HepaBeHCTBaY), «Dynkuum», «leomerpus» («l'eomerpuueckue GUIypl U HX
CBOICTBaY, «3MepeHrne reoMeTpUYECKUX BETMUUHY ), « BEepOsITHOCTh M CTAaTUCTUKAY.
JlaHHbIC JTUHUU Pa3BUBAIOTCS MapajuIeNbHO, KaXK/lasi B COOTBETCTBUH ¢ COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCHMO OJHA OT JPYyrod, a B TECHOM KOHTaKTe€ H
B3auMojielictBui. Kpome »3Toro, ux oOBEAMHSET JIOTUYECKas COCTaBIAIONIAs,
TPaJUMIIMOHHO TIPUCYIIas MaTeMaTUKEe U MPOHU3BIBAIONIAS BCE MaTEeMaTUYECKHUE
Kypchl U coaepxkarenbHble JuHuM. CdopmynupoBanHoe B DenepaibHOM
rOCy/IapCTBEHHOM OOpa3oBaTeIbHOM CTaHAapTe OCHOBHOTO OOIero oOpa3oBaHMs
TpeOOBaHHE «YMETh ONEPUPOBATh MOHATUSAMH: OIpPENEICHUE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE pAclo3HaBaTh HMCTUHHBICE M JIOXKHBIE BBICKA3bIBAHMUS,
MIPUBOAUTH TPUMEPbI M KOHTPIPUMEPHBI, CTPOUTH BBICKA3bIBAHUS W OTPHIAHUSA
BBICKA3bIBAHUI OTHOCHUTCSI KO BCEM Kypcam, a (hOpMHUPOBAHUE JIOTHYECKUX YMEHUM
pacrnpeznensercs IO BceM TojgaM oOOy4eHHMsT Ha YpPOBHE OCHOBHOTO OOUIEro
o0pa3oBaHUSI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIICE NPEAMETHBIM pe3yabTaram
ocBoeHusi denepanbHON pabouell TPOrpaMMbl, pacHpeeNEHHBIM 0 ToJaM
oOy4eHusl, CTPYKTYpUpPOBAHO TakuM oOpa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHIMIUAIBHBIM BOMNpocaM o0ydaromuyecss oOpalaiuch HEOAHOKPATHO, YTOOBI
OBJIQJICHUE MATEMATUUYECKUMHM TIOHSATUSIMH U  HABBIKAMU  OCYIIECTBISIIOCH
MOCJIEeI0BATENbHO U MOCTYNATENBHO, C COOMIOACHUEM IPUHIIMIA IPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOUAJIKMCh B OOIIYH) CHUCTEMY MAT€MAaTHUYECKUX MPEACTaBICHUM
oOyuatomuxcs ¢ 311IP, pacuupsist u yryOssist €€, 00pa3ys NMpOUYHbIe MHOKECTBEHHBIC
cBs3u. OO1mMe e u3ydeHus: yueOHoro npeamera «MatemaThkay NpeCcTaBiICHbI B
denepanpHON pabodeit mporpaMmMe 0CHOBHOTO O0IIEro 00pa3oBaHus.

Oco0enHoCTH 0TOOPA M aJANTAIIMN Y4eOHOr0 MaTepHasa 0 MaTeMaTHKe

OOyuenue yueOHOMy mpeamery «Maremaruka» CTPOUTCS Ha CO3JaHUH
ONTUMAJIbHBIX YCIOBUN JJI1 YCBOCHHUS MPOrPaMMHOTO MaTepuaga o0y4yaroUMMHUCS ¢
311P. bonbiioe BHUMaHUE yaenseTcs oT00py y4eOHOTO Marepuaja B COOTBETCTBUH C
INPUHILIUIIOM JOCTYIHOCTH TPU COXpaHEHUH oOIero 6a3oBOro YpOBHs, KOTOPBIH
JOJKEH IO COZIEPKaHUI0 U 00beMy OBITh alanTUPOBaHHBIM i oOyuatoiuxcs ¢ 3[1P
B COOTBETCTBHM C HMX OCOOBIMH 0O0pa3oBaTelbHBIMH MOTpeOHOCTAMH. Cremyer
oOnerynth oOBJaAeHuWe MarepuanoM oOyuaromumuci ¢ 3[IP mocpeactBom ero
JEeTaJIbHOTO OOBSICHEHUS C CUCTEMAaTHUYE€CKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B IMPUMEHEHUU 3HAHUM, UCHONB3YysS NPHUEMbl aKTyadu3aluu (BU3yalibHas OIOpa,
MaMsTKa).

[Iporpamma npeaycmMarpuBacT BHECEHHE HEKOTOPBIX H3MEHEHHUIN: YMEHBIIICHHE
00bEMa TEOPETHUECKUX CBEJCHUM, BBIHECEHUE OTIEIbHBIX TEM WJIM LIEJIBIX PA3/IeJIOB
B MaTepHaiibl AJi1 0030pHOT0, 03HAKOMUTEIBHOTO U3YUYEHUS.

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3y4aThb CIEAYIOIIUE TEMBbI:
«Pumckass nHymepanus», «PaBHble ¢Quryps», «umunap, konyc, mapy», «Kyo»,
«IIpssMOyTONBHBIN Mapauiesienuneny, «llepemenienue no KOOPAUHATHOU MPSAMON»,
«Mopayne uucnay, «HuciaoBble NPOMEXYTKH»; «Macmtady» (uU3ydaercs B Kypce
«I"eorpadus»); «M300pakeHne reoMeTpuuecKkux GUryp Ha HEJIMHOBAHHOM Oymare ¢
WCIOJIb30BAaHUEM  LUPKYJIsSI, JIMHEHWKW, YIOJIbHUKA, TpaHCIOpTUpa», «JlinuHa
okpyxHocTH», «Ilmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsMeie», «OceBas W LIEHTpajdbHas CUMMETPUN» (M3ydaeTcsl B Kypce I'€OMETpHH);
«beckoHeuHble TMEepPUOIUYECKHE IEeCATUYHBIE IpoOu. JlecaTnuHoe mNpuOIMKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreopsbl).

Crenyer yMEHBIIMTh KOJIMYECTBO 4YacOB Ha cieayronme Temsl: «Pemenne
JOTUYECKUr 3amauy», «JimHa otpeska», «lllkanspy, «PacnmpenenurenbHbIl 3aKOH
YMHOXEHUS», «3auCh MPOU3BEICHUS C OYKBEHHBIMU MHOXUTEIAIMI», «[locTpoeHue
KOoH(Urypamnuii U3 4dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
oymarey, «Jlenurenun u kpatseie. [Ipusnaku genumoctu», «Haumbonbmmii oOmmii
JeNuTeNb U HauMeHbllee oluiee KpaTHoe. [[enMMOCTh CyMMBbI M IPOU3BEICHUS.
«IIpuBenenne npobu K HOBOMY 3HaMeHarteno», «Haxoxmenue wactu 1enoro u
Henoro mo ero vactu». «OKpyrieHue AecATU4YHbIX apoOei». «Pemenue 3amau
nepebopoM BCEX BO3MOXKHBIX BapHaHTOB». «(CocTaBieHUE OYKBEHHBIX BBIPaKCHHIM
M0 YCJOBHIO 3agaur». BbICBOOOIMBIIMECS Yachl MOMKHO MCIOJb30BaTh Ha
MOBTOpEHHUE (B Hayalie ¥ KOHLIE y4eOHOTo rojia), Ha u3ydyeHue Hauobosee TPyAHbIX U
3HAUYMMBIX TEM: B V KJlacce — Ha pellieHUe YpaBHEHUM, IPUBEIEHUE TPpOOU K HOBOMY
3HAMEHATENI0, YMHOXKEHHE U JEJICHUE JECATUYHBIX Ipo0Oei, u3MepeHue yriaos; B VI
KJIACCE — JNIEWCTBHSA C TOJIOKUTEIBHBIMA M OTPULATEIIBHBIMM YMCIIAMH, DPEIICHUE
YPaBHEHUH, CII0)KEHHE W BBIUYMTAHHUE YHMCEII, COJIEpPKAIIUX LIENYI0 U IPOOHYIO YacTh,
Ha YMHOXEHUE U JIeJIEHUE OOBIKHOBEHHBIX JIPOOEii.

Aunredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3ydaTb CIEAYIOIUE TEMBI:
«ppaunonanbaeie uyncina. JleficTBuTenbHble unciay, «CpaBHEHUE NEeHCTBUTEIbHBIX
quces, apuhMETHICCKUE JCHCTBUS C JACHCTBUTCIBHBIMU yuciaMuy», «Haxoxmaerue
MpUOJIMIKEHHBIX 3HAYCHHWM KBajpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUW TPEThEU M YETBEPTOM CTEIICHEU PA3JI0KEHUEM HAa MHOKHUTENN», « DyHKINS
y =Vx 1 ee Tpadux», «IIOrpelmHOCT, U TOYHOCTh TPHOMIKEHUD, «UeTHBIE U
HeveTHble QYHKIMN», «DyHKIHA y=X"», « DyHKIMsA y= ax’, ee rpadMK ¥ CBOMCTBA.
I'paduku GpyHkumil y= ax*> + n u y=a(x-m)*, « YpaBHEHHUE C IBYMs IIEPEMEHHBIMH H
ero rpapuk», «['paduueckuii crmoco® pelIeHHUs CUCTEMBI  ypaBHEHHID»,
«M300paxenue 4aeHOB apu(PMETHUECKON M T€OMETPUYECKON MPOrpeccuil ToOUKaMu



Ha KOOPJIMHATHOW IUIOCKOCTU. JIMHEMHBIA M SKCINOHEHIUAIbHBIN pOCT. CIIOXKHbBIC
MIPOLICHTHD.

CnenyeT yMEHBIIMTh KOJMYECTBO YAacOB Ha H3ydeHUE TeMm: «Dopmylibly,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE YpaBHEHUE C JIBYMS HEWU3BECTHBIMID,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs MepeMeHHbIMWY», «[ paduyeckoe perieHne
JMHEHHBIX YPaBHEHUI U CUCTEM JIMHEWHBIX ypaBHEHUI», «CBOKCTBA KBaJpPATHUYHON
byHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: I Jydlleil
npopaboTKK Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Permienue
cUCTEM ypaBHEHUI», «CoBMeCTHbIE JAEHCTBUSA C ApoOsmu», «IIpuMeHeHre CBONCTB
apu(pMETUYECKOTO KBAJPpaTHOTO KOPHS»; HAa TOBTOPEHHE, pelIeHue 3ajad,
npeoOpa3zoBaHue BBIPAKECHUM, a TAK)KE Ha 3aKpEIJICHUE U3YYEeHHOTO MaTepuarna.

I'eomerpusn

Crnenyer OCHOBHOE€ BHHUMAHHE YAECIUTh MPAKTUYECKOW HAIMPABIECHHOCTH Kypca,
HUCKJIIOYMB U YIPOCTUB HaWOOJEEe CIOXKHBIA JUIsi BOCIHPHUATHUS TEOPETUUECKUU
Marepuasi. Ha ypokax reomMeTpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BATh
HarJsiHble cpefcTBa OOy4eHHUs, OOJblIe MPOBOJUTH MPAKTUUECKUX pPaboT C
y4anmmucs, pemars 3ajaui. CTpouTh pellieHrne 3a/1ayu Mpyu OCTOSTHHOM 00palieHuu
K HarJISITHOCTH — PUCYHKAM U YEPTEkKAM.

O3HakOMHUTENBHO JaTh TeMbL: «TeopeMbl M JOKAa3aTeIbCTBO. AKCHUOMBD»,
«JlokazarenbcTBO OT MNPOTUBHOr0o», «CyIIECTBOBAHUE W  €IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMOi», «MeToa reoMeTpuyeckux Mect», «MeToa yaBOeHUs
Menuanb», « Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHukay, «l3MeHeHHue TPUTOHOMETPUYECKUX  (PYHKIUH  TIpH
BO3pacTaHuu yria», «QP@opMmylbl i paJdyCcoOB BIUCAHHBIX U OMUCAHHBIX
OKPYKHOCTEM  NPaBWIbHBIX  MHOTIOYTOJIBHHMKOB»,  «YPaBHEHHE  MPSAMOW»,
«JIBmxxenue», «CBolcTBa ABMXKEHUS», «Teopema O MPOU3BEACHUN OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPATE KACATEIBLHOW.

Crnenyer yMEHBIINTHh KOJMYECTBO YacOB Ha H3yuyeHHE TeM: «CHMMETpUYHBIC
¢urypsl. OCHOBHBIE CBOMCTBa OCEBON cUMMeTpumn», «lLleHTpanbHas cCUMMETpUS,
«ITapamnenbusiii  epenocy, «lloBopot», «llpeodpazoBanne mnomodus. Ilogobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud HA TOCTPOCHHE C TOMOILBIO
UUPKYJIS W JIMHEHMKW», «JlekapTOBbl KOOpAWHATHI Ha IUIOCKOCTW», «Pemenue
TPEyTOJbHUKOBY, «Ilomobue hurypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHHE 3a1a4 U IOBTOPEHUE.

BeposiTHOCTB M CTATHCTHKA

B cBs3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIOXHOCTH IS
oOyuaroruxcst ¢ 3[1P, cBs3aHHBIE CO CHUXEHHBIM YPOBHEM PAa3BUTUS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3yYeHHUE JIOJDKHO CTPOUTHCA Ha 0a30BOM YpOBHE U
JOCTYITHOM ISl Y4YEHUKOB Matepuane. OCHOBHOE€ BHHUMAHHUE CIEAYET YACIUTH
pazzenaM, CBA3aHHBIMHA C TOBTOPEHHEM IMPOWJIEHHOTO MaTepuayia, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUM U 3aJIaHUN, CBS3AHHBIX C MPAKTUUYECKOW HEATEIbHOCTBIO
0o0yJarommxcs.

HeoGxonumo mepecMOTpeTh COAEpKaHUE TEOPETUUECKOTO Marepuaia |
XapakTep €ro M3JIOKEHHUA: TEOPETUUYECKUN MaTepuaj MNPEnogHOCUTH B MPOIIECCE



pelIeHnsl 337a4 U BBINOJIHEHUS 3aJaHUM HarjsgHO-IIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BHIBOJIAa M 3aIIOMHHAHUSA CIIOKHBIX (OPMYJI, PEIICHUS HECTaHAApTHHIX,
TPYIOEMKHX 3a/laHuid. P11 TeM ciaenyeTr u3ydyaTh B 03HAKOMUTEIBLHOM ILIAHE.

[IporpamMma mpenoctaBiseT aBTOpy pabouell MporpaMMbl CBOOOIY B
pacnpenesneHuy MaTepHualia o 4eTBepTsaM (TpuMmectpam). Pacnpenenenue BpeMeHH
Ha M3y4YEHHE TE€M B TEUEHHE Y4YE€OHOr0 ToJa CaMOCTOSTEIBHO OIpPEAEIAETCS
00pa30oBaTeNbHON OpraHu3alren U 3aBUCUT OT OCOOCHHOCTEN TPYIIIbl O0yYarOIIXCA
¢ 3IIP u ux ocoObIx 00pa3oBaTENbHBIX MOTPEOHOCTEM.

IlpumepHble BuabI JeaTedabHOCTH oOy4damomuxcss ¢ 3IIP, oOyciioBieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJICHHOE€  OCBO€HHME  COJAep:KaHMU  o0pa3oBaHMsl 1O  NpeaMeTy
«MaremaTuka»

ConepxaHue BUIOB JesTeNbHOCTH oOywaromuxcsi ¢ 3IIP ompenensiercss ux
0coObIMU 00pa30BaTeIbHBIMU NOTPEOHOCTAMU. [IOMUMO HMIMPOKO HCHOJIB3YEMBIX B
DAOIT OO0 obmmx 17151 Bcex 00y4aronuxcsi BUAOB JIEITEIbHOCTH CIEIYEeT YCUIINTD
BU/IbI JICATENBHOCTH CHELM(PUYUHBIE I JaHHOM KaTeropuM AeTel, 00ecrneynBaronye
OCMBICJIICHHOE OCBOECHHME COJEpKaHHUS O0Opa3oBaHUS IO NPEIMETYy: YCHICHUE
MPEIMETHO-TIPAKTUYECKON JESTEIbHOCTU C aKTUBU3ALMEW CEHCOPHBIX CHCTEM;
yepelOBaHUE BUJOB JICATEIBHOCTH, 3aJCUCTBYIONINX pPA3JIMYHBIE CEHCOPHBIC
CHCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOil Ha aJTOPUTM; «IOIIArOBOCTHY B N3YUCHUU
Marepuana; HWCIOJb30BaHUE JOMOJHUTEIbHOM BHU3YaJbHOM OMOpPHI  (CXEMBI,
mabJIOHbl, ONOpPHBIE TAaOJIMIIBI); PEYEBOM OTYET O TMPOLECCeE M Pe3yJbTare
JeSTeIbHOCTH; BBIMOJIHEHNE CIICIUATBHBIX 3aJaHHi, 00ECTIeUNBAIONINX KOPPEKIIUIO
peryisnuu  y4eOHO-TT0O3HABATEIbHON JESITEIbHOCTH M KOHTPOJh COOCTBEHHOTO
pe3yJbTara.

Temarnueckas u TepMHHOJIOrHYecKas Jiekcuka coorBeTcTByeT @AOIT OOO0.

Jnst oOyuaroruxcess ¢ 3P cymiecTBeHHBIM SIBISIOTCS TIPUEMBI PabOTHI C
JIEKCUYECKUM MaTepuanoM mo mnpeamery. [IpoBogutcs cneuuanbHas padoTa 1Mo
BBEJICHUIO B aKTUBHBII cl0Bapb 00y4YaroOlIMXCsl COOTBETCTBYIOUIEH TEPMHHOJIOTHH.
W3yyaemble TEpMUHBI BBOJSATCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelbHA
BU3YaJbHasl MOJAJIEPIKKA, AITOPUTMBI PAaOOTHI C ONpEAEIEHUEM, OIIOPHBIE CXEMBI IS
aKTyaJlM3aliyd TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHbIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO 0011ero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaTuka
BXOJHUT B TMpeAMETHYIO o0nacth «MaremaTtuka M HMHPOPMATHKA» U SBISETCA
o0si3aTeNbHBIM i1 u3ydeHusi. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTukay
TPaJAMIIMOHHO M3y4YaeTcs B paMKax CIEIYIOUIUX Yy4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKU M Teopuu BepositHocTel) u «l'eomerpusi». Hactosimeit mporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.



OO611ee YyucI0 4acoB, PEKOMEHIOBAHHBIX VISl U3YUYEHHUSI MaTeMaTUKH (0a30BbIN
YpOBEHB) Ha ypOBHE OCHOBHOTO 00111ero oopazoBanusi, — 952 gaca: B 5 kiacce — 170
yacoB (5 4acoB B HeJelo), B 6 kiacce — 170 gacoB (5 4acoB B HeJEN0), B 7 KjIacce —
204 gaca (6 yacoB B HeJent0), B 8 kinacce — 204 yaca (6 4acoB B HeJlen0), B 9 Kiacce
— 204 yaca (6 4acoB B HEJEIIO).

IInanupyembie pe3yabTaTbl 0CBOCHHA Y4eOHOro npeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

W3ydyeHne MareMaTWKM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
HalpaBJeHO Ha JOCTHXKeHHe oOydaromuMucs ¢ 3[IP TMUHOCTHBIX, METaNpeAMETHBIX
U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB OCBOEHUS YUEOHOTO MPEIMETA.

JINYHOCTHBIE  pe3yJbTarbl OCBOCHMS IPOrpaMMbl [0  MaTEMAaTHKe
XapaKTepU3yOTCs:

NATPHOTHYECKOE BOCIIUTAHUE:

IIPOSIBJIEHUEM MHTEPECA K IPOILLIOMY M HACTOSIIEMY POCCUMCKON MAaTEMAaTUKH,
LIEHHOCTHBIM OTHOILLIEHHEM K JIOCTHKEHHMSM POCCUUCKUX MAaTEMAaTUKOB U POCCHICKOM
MAaTE€MAaTUYECKOW HIKOJIbI, K UCIIOJIB30BAaHUIO THUX JOCTHKEHUHM B JPYTHX HAyKax U
MPUKIAAHBIX cepax;

rpasKIAHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEW TpakJaHWHA U peah3aluu €ro
IpaB, IPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SBJICHHWI, NpoLenyp TpaXIaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO JTHUECKHX MpoOJieM, CBSI3aHHBIX C
IIPAKTUYECKUM [PUMEHEHHEM JIOCTHKEHUH HayKH, OCO3HAaHHEM BAXKHOCTHU
MOPAJIBHO-3TUYECKUX MPHUHIMIIOB B I€ATEIILHOCTH YUYEHOTO;

TPYAOBOE BOCIIUTAHME:

YCTaHOBKOW HA AaKTMBHOE y4YaCTUE B PEUICHWH MPAKTHYECKHX 3aaad
MAaTe€MaTUYECKOW HANpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTreMaTU4EeCKOTO
o0pa3oBaHus Ha MPOTHKEHUU BCEH JKU3HU IS YCHEWHOW mnpodeccuoHalIbHON
NESATENbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM HMHJIMBHIYyalbHOW TpPaeKTOpUU O0Opa30BaHUSA M >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HUHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

3CTEeTHYECKOE BOCIIMTAHME:

CHOCOOHOCTBIO K  SMOIMOHAJIbHOMY W  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajady, PpEUICHUM, pacCyX JeHUH, YMEHHUIO BUJAETb
MaTeMaTH4YeCKNe 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI0 MO3HAHMA:

OpUEHTalUMEl B JEITEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MpeICTaBICHUd 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS YENIOBEKa, MPUPOIbI U
oOlecTBa, MNOHUMAHUEM MaTeMaTUYeCKOM HayKd Kak c@epbl 4Yell0OBEeYeCKOn
NEATEIIBHOCTH, JTANoOB €€ pa3BUTUA W 3HAUMMOCTH Ui PA3BUTHUS LIMBUIIM3ALUH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKA W MaTeMaTU4eCKOM KyJIbTYpOM KaK CpPEICTBOM
MO3HAHUS MHUpPA, OBJAJECHUEM MPOCTEUIIMMH HABBIKAMH HCCIIEOBATEIBCKON
NEATEIIbHOCTH;



¢pu3uyeckoe BocnUTaAHHME, (POPMHPOBAHME KYJBTYPbl 3/10POBbS M
IMOLHMOHAJIBHOIO 0JIArONMOJIyYHsI:

TOTOBHOCTHIO TPHMEHATH MaTeMaTHYEeCKHE 3HaHHs B HWHTEpecax CBOETO
370pOBbs,  BEACHHS  3J0pOBOro  oOpa3a  JKM3HUM  (340pOBOE  IHUTAHUE,
cOaNaHCUPOBAaHHBIM PEKUM 3aHATHH W OTABIXA, peryaspHas (¢uznyeckas
aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKA peieKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY U TaKOTO K€ MpaBa APYroro 4eIoBeKa;

IK0JIOTHYeCKOe BOCIIMTAHHUE:

OpHEHTAIMe Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUW JIJIs PEeIIeHHs 3a7a4 B
00JIACTH COXPAHHOCTH OKpYXKaroIllled Cpepl, INIAHUPOBAHUS MOCTYIKOB U OI[CHKH MX
BO3MOXKHBIX TIOCJIEACTBUN IJIsI OKpY’Kalolled Cpeabl, OCO3HAHHUEM IJI00aIbHOTO
XapakTepa dKOJOTMYECKUX MPOOJIeM U MyTeH UX pelieHus;

ajanTaugMsa K M3MEHSIOIMUMCH YCJIOBMAM COLMAJIBHON W NPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JICWCTBHUSIM B YCIOBHSX HEOMPEIACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO IESTeIbHOCTh, B TOM YHUCIE
YMEHHE YUUTHCS Y IPYTHX JIOEH, MTPHOOpeTaTh B COBMECTHOM JIEATEIHLHOCTH HOBBIC
3HaHWS, HABBIKU M KOMIIETEHIIMU U3 OTIBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAaHMM HOBBIX 3HAaHUH, B TOM YHCIE
dbopMynHpoBaTh UAEH, MOHATHUS, TUIOTE3b 00 00BEKTaxX M SBICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JC(QUUUTHl COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYallMlO,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 Kak BbI30B, TpeOyIOLUIl KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAaeMble peUIeHHs] M JeWCTBUSA, (OPMYJIUpPOBaTb M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTanpeaMeTHblIe pe3yJbTaThl:

B pesynbrare ocBoeHHS MPOrpaMMbI MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmero obOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynyr cdopmupoBaHbl
MeTamnpeMETHBIE PE3yIbTaThl, XapaKTEPU3YIOIINECs OBJIAJICHUEM yYHHBEpPCaIbHBIMU

MO3HABaTCILHBIMHA JICUCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMH
JNEUCTBUSIMUA U YHUBEPCATbHBIMH PETYIISITUBHBIMU JIECTBUSIMM.

OBJanenue YHHUBEPCAJIbHBIMHU y4eOHBbIMH No3HaBaTeJbHBIMH
JIeliCTBUSIMU

YCTaHaBJIMBATh  NPUYUHHO-CIEJACTBEHHBIE CBA3M B  XOAE€  YCBOCHHS
MaTeMaTU4YECKOr0 MaTepuaa;

BBISIBIIATH JCPUIIUT JTaHHBIX, HEOOXOIWMBIX JUIsI PEIICHHs] TOCTaBICHHOM
3a/1a4u;

C TIOMOIIBIO yUWTENSI BBIOMpATh CIOCOO pelIeHUsT MaTeMaTUYECKOW 3aaadu
(cpaBHUBaATh BO3MOXKHBIC BApUAHTHI PEIICHMUS);

NPUMEHITh M TMPeoO0pa3oBbIBaTh 3HAKM M CHUMBOJBI B XOJ€ pEUICHUS
MaTeMaTUYECKUX 3aJ1a4;

yCTaHaBJIMBATh UCKOMOE U JJAHHOE MPU PEIICHUH MaTEMaTHUUECKOM 3a/1auu;

MOHUMATh W HHTEPNPETUPOBATH HHGOPMAIIUIO PA3IUYHBIX BUIOB U GHOpM
MIpEeICTaBIICHHUS;



WUTIOCTPUPOBATH pelllaeMble 3a/1a4 rpaduueCKUMU CXEMaMU;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MMOHMUMATh U UCIIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HATTISITHOCTH (TpaduKwy,
auarpamMMbl, TaOJMIBI, CXEMbl U Jp.) IS WUIIOCTPALMK, HWHTEPHpETaIUy,
apryMEHTALUU.

OBiajeHne  yHMBEpPCAJIbHBIMM  y4eOHbBIMM  KOMMYHMKATHBHBIMHU
AeCTBUSIMM:

OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO W COBMECTHYIO JEATEIbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMHU B MIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJICMCTBOBATh U HAXOJIUTh OOIIME CIIOCOOBI pabOThI; paboTaTh B TPYIIIE:
HaXOIuTh OOIllee pelleHre U paspeniaTb KOH(GIMKTHI Ha OCHOBE COTIJIACOBaHUSA
no3uuMi M yu€ra  HMHTEpPEcOB;  cCiywmaTh  naptHépa;  (GOpMYIUpOBATH,
apryMEHTUPOBaTh U OTCTAaUBATh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHUE KOH(IMKTOB NPU HAJIUMYMHU PA3HBIX TOUYEK
3pE€HUs M pa3peliaTh KOH(JIMKTBI Ha OCHOBE y4€Ta HMHTEPECOB W IMO3ULMNA BCEX
YYaCTHUKOB,

apryMEHTHPOBATh CBOI0 NO3HMIMI0 U KOOPJIWHHPOBATH €€ C NO3ULMAMU
NapTHEPOB B COTPYIHUYECTBE NPH BBIPAOOTKE OOIIEro peleHrus B COBMECTHOU
NEATEIIBHOCTH;

BBINIOJIHATh CBOIO 4acTh palbOThI, JAOCTUraTh KAaYECTBEHHOTO pe3yJibTara M
KOOPAMHUPOBATH CBOM JIEVCTBUS C IPYTHUMU WICHAMU KOMAH/IbL;

OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUI TTPOTYKT.

OBJiaieHne YHHBEPCAIbHBIMYI YUeOHBIMH PeryJSTUBHBIMU ACHCTBUAMM:

CTaBUThH 1I€NM, BHIOMpPATh U CO3/aBaTh AJITOPUTMBI JUISl PEIICHUS YYEOHBIX
MaTeMaTUYeCKHUX MPo0em;

IJIAHUPOBATh M OCYLIECTBIISITh JI€SITENBHOCTh, HAMPABICHHYID Ha PEILICHHE
3a/1a4 UCCIIEIOBATENIBCKOIO XapaKTepa.

bopMynupoBaTh W yAEpKMBaTh Y4eOHYIO 3a7ady, COCTaBJIATh IUIAH H
MOCJICOBATEILHOCTD JICUCTBUIA;

OCYUIECTBJISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBIL;

KOHTPOJMPOBaTh MPOLECC MW  pe3yJbTaT ydyeOHOM  MaTeMaTH4eCKOi
NEATEIbHOCTH;

aJIcKBaTHO OICHUBATh MPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJTHEHUS
y4eOHON 3amaud, €€ OOBEKTUBHYIO TPYIAHOCTh M COOCTBEHHBIC BO3MOXKHOCTH €&
pelieHus;

CIMYaTh CIOCO0 NEWCTBUS M €ro PEe3yJbTaT C 33JaHHBIM JTAJOHOM C IIEJIBIO
oOHapyKeHHsI OTKIIOHEHUH M OTINYHM OT ITAJIOHA.

MPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUHA Yy4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JIOCTUTHYT TpeOyeMbIi pe3ysibTaT
NEeATEeIbHOCTU, OMPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
nanbHeuIen padoThl;

pEeryaupoBaTh Coco0 BhIPAXKEHUS IMOLIM.

[IpenmeTHble  pe3ynbTarbl  OCBOCHMSI  MPOrpaMMbl [0  MaTeMaTHKeE
MPECTABIIECHBI MO rofaM OO0y4YeHUsi B paMKax OTAEIbHBIX YU4E€OHBIX KypcOB: B 5—6



Kjaccax — Kypca «Marematukay, B 7-9 kinaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposiITHOCTh U CTAaTUCTHUKA.



PABOYAS [TIPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHKA». 5-6
KJIACChI

Henan n3yyeHust yuedOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0YyYEHUSI MaTeMaTHKe B S—6 Kilaccax sIBISIOTCS:

" M[pOAOJKEHHE (POPMUPOBAHUS OCHOBHBIX MAaT€MAaTHUYECKUX MOHSTHH (Yucio,
BEJIMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneunBaronmx MpeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO 00pa30BaHus 00yUaroIuXcs;

" pa3BUTUE WHTEIJUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEW O0yYaroumuxcs C
311P, no3HaBarenbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, UHTEpPECA K
W3YUYEHUIO MAaTEMaTUKH;

* noxaseneHue oOyuaromuxcs ¢ 3[IP Ha pmocTymHOM JUisi HUX YpOBHE K
OCO3HAHUIO B3aMMOCBA3M MaTeMAaTUKHU U OKPY>KAIOIIEr0 MHUPA;

" (opmupoBaHue (YHKIUOHATBHOM MaTeMaTHYECKOM TIpaMOTHOCTH: YMEHHUS
pacno3HaBaTh MareMaTUYECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYalUsX,
MPUMEHSTh OCBOCHHBIC YMEHUS MJI PELICHHS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJYYEHHbIC pE3YylbTaTbl U OLIEHWBAaTh HX Ha
COOTBETCTBHE NMPAKTUYECKON CUTYaLIUU.

OCHOBHBIE JIMHUU COJEpPKAaHUS Kypca MaTeMaThku B 5—6 Kiaccax -—
apudMeTnyecKas U TeOMeTpUIecKas, KOTOpbIe pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOW JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJ[HA OT JPYroH, a B
TECHOM KOHTAKTE W B3aMMOJECHCTBUU. Takke B Kypce MPOMCXOAUT 3HAKOMCTBO C
AJIIEMEHTaMU areOphbl U OMUCATENbHON CTaTUCTUKHU.

N3yuenue apudmernueckoro Marepuaia HayMHAETCS CO CUCTEMAaTH3alud U
pPa3BUTHS 3HAHUM O HATypalbHBIX YMCIAX, MOJYYEHHBIX B HayanbHOW mikose. [lpu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBLHON TEXHUKU W (HOPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C PA3BUTHEM BBIYUCIUTEIBbHON KYJbTYpbI, B
YaCTHOCTU C OOyYE€HHUEM MPOCTEUIIMM NpHEMaM MPUKHUAKUA U OLUEHKH PE3yJbTaTOB
BbIUMCIEHNNA. V3ydyeHue HaTypaJbHBIX 4YHCENl IpoJopkKaeTrca B 6  Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU MOHSATHUSIMU TEOPUH JICTUMOCTH.

Jpyroii KpymHbIi OJOK B COJAEpKaHUH apu(dMETUUECKONU JTMHUU — 9TO JIPOOHU.
Hauano u3ydennsi 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. DTo
NEepBBI 3Tal B OCBOEHUM ApPOOEH, KOrja MpPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UIesMHU, TOHATUSIMH TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEIIECTBYET U3YUCHHIO AECITUUHBIX IPOOEi, U4To 11e1eco00pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKECHUS YMCIIOBOW JIMHUM, KOTJa IIpaBuia JACHUCTBUU C
JNECATUYHBIMU APOOSIMH  MOKHO OOOCHOBAaTh Y€ M3BECTHBIMU QJITOPUTMAMHU
BBITIOJTHEHUS JIEUCTBUN C OOBIKHOBEHHBIMHU APOOSMU. 3HAKOMCTBO C JECATUUYHBIMU
ApOOSIMU PACHIMPUT BO3MOXKHOCTU JIJISi MOHUMAaHUS OOYYalOIUMUCS TPUKIATHOTO
MIPUMEHEHUSI HOBOM 3aIUCH MPU U3YYEHUHU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucnoap3oBanud. K 6 kimaccy OTHeCEH BTOpPOMl STam B HW3YYEHHHM JpoOeu, Tje
MIPOUCXOUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS U MpeoOpa3oBaHUs APOOEH,
OCBOEHHE HOBBIX  BBIYUCIUTEIBHBIX  QITOPUTMOB, OTTAYMBAHUE  TEXHUKH
BBIYHCIICHUM, B TOM YHCJIC 3HAYCHUI BBHIPAKECHUM, COJEPIKAIUX U OOBIKHOBEHHBIE,



JECATUYHBIE JPOOU, YCTAaHOBJIEHUE CBSI3€M MEXIAy HHMH, PACCMOTPEHHUE NMPUEMOB
penieHus 3aga4d Ha apoOu. B Havane 6 kjlacca IpOMCXOIUT 3HAKOMCTBO C MOHATHEM
ITPOLIEHTA.

Oco0eHHOCTHIO U3yUEHUS MOJTOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBISETCS
TO, YTO OHHM TAK)X€ MOTYT pacCMaTpUBaThbCid B HECKOJBbKO 3TanoB. B 6 kiacce B
Havaje u3ydeHus Tembl «llonoKuTenbHbIE M OTPULATEIBHBIE YHCIIa» BBIIEIAECTCS
noareMa «Llenble 4mcma», B pamkax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMU
YucjIaMd U JICUCTBUSIMH C TIOJIOKUTEIBHBIMA W OTPUUATEIbHBIMA YHCIAMH
IPOUCXOJUT HA OCHOBE COJEPIKATEIBHOTO MOAX0Ja. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE TO3HAKOMUTH YYaIIUXCS NPAKTUYECKH CO BCEMH OCHOBHBIMHM MOHSTUSMHU
TEMbI, B TOM YHUCJE U C MpaBUJIAMU 3HAKOB TPH BBINOJTHEHUH apuPMETHUECKUX
neictBuil. M3ydeHue pallMOHAIBHBIX YHUCEI HAa 3TOM HE 3aKOHYUTCS, a Oyjer
IPOJODKEHO B Kypce anredpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM MPOXOJAO0M BCEX
MPUHIUIINAIBHBIX BOIPOCOB, TEM CaMbIM pa3JeleHHe TPYAHOCTEH 0OJierdaer
BOCIIPUSITUE MaTepuala, a paclpelieieHUe BO BPEMEHH CIOCOOCTBYET MPOYHOCTU
MpUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUM pEIICHHIO TEKCTOBBIX 3aJlady B 5—6 Kjaccax HCHOJb3YIOTCS
apupmeTnyeckue MpuémMsl penieHus. TekcToBble 3aaun, pelaeMble Ipu 0TpaboTKe
BBIYMCIIMTEIIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3a1add CIIECTYIOMINX
BUJIOB: 33/Jaud Ha JBWKEHUWE, HA YacTH, HAa T[OKYIKH, Ha pabdoTy H
IIPOU3BOAMUTENILHOCTD, Ha MPOLEHTHI, HA OTHOWIEHUS M mpornopuuu. Kpome Toro,
oOyJaromuecs: 3HaAKOMSATCS C MpUEMaMH pelIeHUs 3ajad 1epebopoM BO3MOKHBIX
BapHaHTOB, ydarcs paboraTh ¢ MH(popmauuen, rnpeacraBieHHOW B (opMe Tabiuil
WM TAarpamM.

B ®enepanbHoii paboueil mporpamMme MpeaycMoTpeHo (popMupoBaHUE
MPONEAEBTUUECKUX allreOpandecKux mpeacTaBieHnil. bykBa kak CMUMBOJI HEKOTOPOTO
yucjaa B 3aBUCUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTa BBOJMTCS TOCTENEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO MCIOJIB3YETCS MPEXKIE BCEro s 3alucu OO0UIuX
YTBEPXKICHUM M  MpejioxkeHud, (opMys, B YaCTHOCTH JUJIi BBIYMCIICHHUS
r€OMETPUYECKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEISD YNCIIA.

B kypce «Marematukn» 5—6 KJIaccoB MPEACTABICHA HArJISHAS F€OMETPHS,
HalpaBj€HHass Ha pa3BUTME OOpPA3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaxKeHusl, H300pa3UTENIbHBIX YMEHUWA. OTO BaXHBIA dTall B HU3YYCHUH
F€OMETPUH, KOTOPBIM OCYLIECTBISACTCS Ha HAIVIAHO-IPAKTUYECKOM  YPOBHE,
ONMUpaeTcsi Ha HarasgHO-o0pa3Hoe MbIIUIeHHe oOyvatouxcsa. boinbmias posb
OTBOAMUTCS NMPAKTUYECKON IEATEIIBHOCTH, OIIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromnuecs 3HaKOMSTCSI C TEOMETPUUYECKUMH (UTypamMH Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTYpalUsMH, ydaTcsi U300pakaTh HUX Ha
HEJIMHOBAaHHOW W KJIETYaTOW Oymare, paccMaTpHUBAIOT MX MPOCTeHIme cBoicTBa. B
Mpoliecce U3yueHUs HArISAHOW reOMETpUU 3HaHUS, MOJyYeHHbIe 00yYalolMMUcCs B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CornacHo yueOHOMy MaHy B 5-0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npenMer «MaTtemaTukay, KOTOPBIM BKJIIOYAeT apuUPMETHUECKUd MaTepuanl u
HaIJBSIIHYI0O TEOMETPHIO, a TaKKe MpPONEACBTUUECKUE CBEACHHS U3 alreopsl,
AJIEMEHTHI JJOTUKH U Hayaja OMMCaTeIbHON CTATUCTUKH.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEAENIO B TEUEHHE KaXXJ10ro roja oOydeHus, Bcero He meHee 340
y4eOHBIX YaCOB.

COJEPXXAHUE YUYEBHOI'O KYPCA «MATEMATHUKA»
S KUIACC

HarypaJjbHble 4nciia 1 HyJIb

HartypaneHoe uwncno. Psa Harypanbubix uucen. Yucno 0. M3oOpaxenue
HATypaJIbHBIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOIA.

[lo3uuoHHass cuctemMa cyHUCIeHHs. *PuMckas Hymepamnuss Kak [puMep
HEMO3UIIMOHHON CUCTEMBI cunciaeHus ™!, JlecaTuuHas cucTeMa CUUCIIEHHS.

CpaBHEHHE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYpaJbHBIX YHCEN C HYJEM.
Crioco6s1 cpaBHeHMsI. OKpyTIeHUE HaTypalbHbIX YUCEIL.

CnoxeHre HaTypalIbHBIX YKCEN; CBOMCTBO HYJISI IIPHU CIOKEHUU. BbruutaHue
Kak JeiicTBUe, OOpaTHOE CIOXKEHHIO. YMHOKEHUE HaTypajbHBIX YHCEJ; CBOWCTBA
HYJI U €IMHULBI IPM YMHOKEHUU. JleJeHne Kak JAelcTBUe, OOpaTHOE YMHOKEHHUIO.
KomnonenTsl  nelicTBui, CBA3b  MexAy HumHu. [IpoBepka  pe3ynbraTta
apudmernueckoro aeiictBus. IlepemecTuTenbHOE M COYETATEIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¥ yMHOXEHHUS, *paclpeiesiuTeIbHOE CBONCTBO (3aKOH)
YMHOKEHHUS*.

Hcnonb3zoBanue OykB Juisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(METHUUECKUX JACHCTBUIA.

*JlenuTenn W KpaTHblE 4Wcia™, pasiioKeHue Ha MHOXutenu. [Ipocteie u
cocraBHble uncna. *[Ipusnaku nenumoct Ha 2, 5, 10, 3, 9%, Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaldbHbIM [OKa3aTeleM. 3aluCh YWCIA B BHUAE CyMMBI
Pa3psIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBplunciieHHE 3HAYEHUM YHCIOBBIX BBIPAXKCHUU;
MOPSAOK  BBINOJHEHUsT  JeuWcTBui.  Mcnonb3oBaHWe  NMpU  BBIYHCIICHUAX
MIEPEMECTUTENBHOTO U COYETATEIIBHOIO CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOXKECHMS,
**pacnpeneauTeIbHOTO CBOMCTBA YMHOKEHUS ™.

podu

[IpencraBienrie o Jpobu Kak crnocoOe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOH. [TpaBuiabHBIE U HenpaBUibHbIE ApoOu. CMmemanHas Jpoob;
MPEACTABICHUE CMEIIAHHON JpoOM B BUJE HENPAaBWIBHOW APOOM U BBIACIICHUE
LEJI0M YacTU 4Yuciia U3 HempaBWiIbHOWM aApoou. M3o00paxenue npobel TOUKamMu Ha
qucaoBoi npsimoit. OcHOBHOE cBOMCTBO apoou. *Coxkparenue apooei. [Ipuseaenue
poOu K HOBOMY 3HaMeHaTeto *. CpaBHeHUE TpOOeCi.

' 3neck u manee **0603HaUEHBI TEMBI, H3y4E€HHE KOTOPBIX MPOBOAUTCSA B O3HAKOMUTENLHOM aHe. Ilegaror
CaMOCTOSTEINIFHO OTIPEIENIIET 00bEM H3y4aeMOro MaTepuara.



CrnoxxeHre M BblYMTaHUE JpoOed. YMHOXKEHUE U JelieHue Apo0eii; B3auMHO-
oOpatHble Jpodu. *HaxoxkaeHue 4acTH 1eJI0r0 U IEJI0T0 MO €0 YacTH *.

Jlecsatnunast 3amuchk npoOeid. [lpencraBneHue necATUYHOW ApoOU B BUIE
O0OBIKHOBEHHOU. M300pakeHne AeCITUYHBIX IpoOel TOUKaMHU HAa YUCIOBOW IPSIMOM.
CpaBHeHUE JEeCATUYHBIX APOOEH.

ApudmMernueckre JEHUCTBUS C JECATHYHBIMU npoOsmu. *OkpyrieHue
JECATUIHBIX IPOOCi™.

Pemenue TeKCTOBBIX 3a/1a4

Pemienne TekcTOBBIX 3aiad  apudMeTHYECKUM  crocoboM. *Perenue
JIOTUYECKHUX 3a7ad. PemieHuwe 3amay nepeOOpoM BceX BO3MOKHBIX BapUaHTOB ™.
Hcnonb3oBaHue Mpy pelieHuu 3aad Ta0IUI] U CXEM.

Pemienne 3amad, coaepiKalluX 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BPEMs, PACCTOSHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTh. EAVMHUIIBI U3MEpPEHUS:
Macchbl, 00bEMA, LIEHbI; PACCTOSAHMS, BPEMEHHU, CKOPOCTU. CBA3b MEXAY €IWHULIAMU
MU3MEPEHHUSI KaXKI0W BETUUNHBI.

Pemenne oCHOBHBIX 3a7a4 Ha Jpo0u.

[IpencraBnenne TaHHBIX B BUIE TaOJHII, CTOIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsnuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, HpsiMas,
OTPE30K, JIy4, yTOJjl, JOMaHas, MHOTOYI'OJIbBHUK, OKPY’KHOCTb, KpyT. Yroi. [Ipsmoin,
OCTpBIi, TYIIO! U pa3BEPHYTHIE YIJIBI.

JlnvHa oTpe3ka, METPUYECKUE €AVHMIBI JUIMHBL. JJIMHA JIOMAaHOM, NMEpUMETP
MHOTOyTOJbHUKA. VI3MEpEHNE U TOCTPOEHUE YTIIOB C IOMOLIBIO TPAaHCIIOPTHUPA.

Harnsgnele mnpeactaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
NPSIMOYTOJIbHUK, KBAAPaT; TPEYTOJIbHUK, *0 paBeHCTBE QUryp *.

N3o0paxkenne ¢uryp, B ToM umcie Ha kierdatou Oymare. *Iloctpoenue
KOH(Urypanuii U3 4dacted MpsiMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIIETYATOU
Oymare*. Mcrnonp30BaHKe CBOWCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes NOpPSAMOYroJbHUKA M  MHOTOYTOJIBHHKOB, COCTAaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4HucJe (QUryp, m300pak€HHbIX Ha KJeT4aTod Oymare.
Enuaunier namepenns mionaau.

*Harnsigaple NpecTaBIeHUs O MPOCTPAHCTBEHHBIX (PUTypax: MPSAMOYTOIbHBIH
rapasuieIenuIie, KyO, MHOTOTPAHHUKH. N3o0paxkenue MPOCTEUIIINX
MHOrorpaHHukoB. Pa3Béprku kyb0a u mnapamnenenunena. Co3naHue Mojenen
MHOTOTPAaHHHUKOB (M3 OyMaru, MpOBOJIOKH, TIACTUIIMHA | JIp. )*.

*O0BEM MNPSAMOYTOJBHOTO Mapajuiesienunena, Kyoa. EnuHunel usmepeHus
o0BEMa*.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHS ¢ MHOTO3HAYHBIMU HATypabHBIMU YHCIIAMHU.
YuciioBbie BRIpKEHUS, IOPSIOK IEUCTBUH, UCTIOIB30BaHUEe CKOOOK. Vcnonp30Banme
MPU BBIYUCIICHUSX MEPEMECTUTEIBHOIO M COYETATENBHOTO CBOMCTB CIOXKEHHUS M
YMHOXEHHUSI,  *pacnpeleMTeNIbHOTO  CBOMCTBA  yMHOXeEHUs.*  OKpyrieHue



HaTypaJIbHBIX YHUCEIL.

Jlenutenu W KpaTHBIC YKCIa; *HAUOOMBITNI OOIUI ACIUTETh U HAUMEHBIIIEEe
oO1iiee kpaTHoe. J{eMMMOCTh CYMMBI M IPOU3BEICHUS *. [lefleHne ¢ 0CTaTKoM.

JApoou

OObIkHOBEHHAs1 J1poOb, OCHOBHOE CBOMCTBO ApOOM, COKpaIICHHE IpoOeii.
CpaBHeHnme U ynopsaounBaHue apoOeil. Pemenune 3amay Ha HaXOXKACHHE YacTU OT
LEJOro M WLEeJoro mo ero 4vacth. JIpoOHOoe 4YuciIO Kak pe3yJsbTarT JAeJICHHUS.
[IpencraBnenue AecsITUYHOW ApoOU B BHUJIE OOBIKHOBEHHOH IpOOM M BO3MOYKHOCTH
IpEICTaBICHNUs OOBIKHOBEHHOW IpoOM B BUAE JECATUYHOH. JlecaTuuHble nApoOU U
METpUYECKasi cuctemMa Mep. ApupMeTHUEeCKUe IEHCTBUS U YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMU JIPOOSMHU.

OtHomienue. /[leneHne B JaHHOM OTHOIIEHHMU. *Macmrad*, npornopuus.
IIpuMeHeHre TpoNopLUi NPY PELLIEHUH 3a/1a4.

[TonsiTue nmpoueHTa. BeruuciieHne npoueHTa OT BeJIMYMHBI U BEJIMYUHBI 110 €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3agady Ha
MIPOLICHTHI. BhIpajkeHre OTHOLIEHUS BEIMYMH B IPOLIEHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[lonoxurenpHple W oTpULAaTeNnbHble uMcna. Llempie umcma. *Monpyns dwncia,
reoMeTpuYecKass HWHTepOperauus Moayis uucna*.J3o0paxxkeHne ducen Ha
KOOPAWUHATHOM MPSAMOU. *YHCIIOBBIE TPOMEKYTKH *.

CpaBHeHue uMcen. Apu@meTHyeckue JEHCTBUS C TOJOKUTEIbHBIMU U
OTPULIATEIbHBIMHU YHACIAMU.

[IpssMoyroJsibHasE cucTeMa KOOpAMHAT Ha IUIOCKOCcTH. KoopauHaTel TOUKM Ha
IJIOCKOCTH, abcuucca U opauHata. [loctpoenne Touek U Quryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHBbIE BbIpaKeHUS

[Ipumenenue OyKB AJisl 3aIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiicTBa apudmeTnuecKkux JeWCTBUM. *ByKBEeHHBbIE BBIDAKEHUS M UHCIOBBIC
MTOJACTAHOBKU.* DByKBEHHBIE PAaBEHCTBA, HAXO0XKJACHUE HEU3BECTHOIO KOMIIOHEHTA.
@opMyIibl; (pOpMyYIIBI IEPUMETPA U IUIOIIAN MPSAMOYTOJIbHKUKA, KBajgpara, *00béma
napajuienenuneaa u kyoa*.

PenmieHnne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apupMETHUYECKUM crocodboM. *Pemenue
JOrMYecKuX 3ajad. Pemenue 3a1a4 nepedbopoM BceX BO3MOMKHBIX BAPUAHTOB. *

Pemenue 3amad, coaepXalmuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOpOCTbB, BPEM, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb; IIPOU3BOUTEIILHOCTD,
BpeMs, 00bEM paboThl. EnuHHUIBI M3MEpeHHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BpEMEHH, CKOPOCTH. CBA3b MEXly €IMHHUIIAMH U3MEPEHUS KAK0M BEJIMYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHAIBHOCTHIO BEJINYMH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 33]]a4 Ha IPOOU U MPOLEHTHI.

*OueHka ¥ IpUKHJIKa, OKPYTJIIEHUE pe3ybpTara ™.

*CocTaBieHre OyKBEHHBIX BbIPAKEHUM 0 YCIOBUIO 3a/1a4u *.

[IpencraBnenne JaHHBIX C MOMOIIbIO Ta0muy u guarpamm. CronOuateie
IUarpaMMbl: YTE€HUE U MOCTpOeHHEe. YTeHHe KPyTroBbIX AUarpamm.

Harasimnas reomerpust



Harnsnuele npencraBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, NpsiMasi,
OTPE30K, JIy4, Yroj, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTB, KPYT.

*B3auMHOE pacCIIOJOKEHUE JBYX IPAMBIX HAa IUIOCKOCTH, IapaJulesIbHBIC
IpsIMbIC, TIEPIICHAUKYJSIPHBIE NpsMble ™. 3mepeHue paccTOsSHUNA: MEXAYy JIBYMs
TOYKAMH, OT TOYKH 10 IPSIMOM; JUIMHA MAapUIPyTa HA KBAJIPATHOM CETKE.

MN3mepeHne W NOCTpOEHHME YIIOB C IIOMOIIBIO TpaHCIopTupa. Bumel
TPEYTOJIbHUKOB: OCTpPOYTOJIBHBIN, PSIMOYTOJIbHBIN, TYIOYTOJbHBIM;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJbHUK, IPUMEPBHI
YETBIPEXYTOJBHUKOB. [IpsAMOYTONbHUK, KBAaApaT: KCIOJIb30BAHUE CBOWCTB CTOPOH,
yrioB, auaronaned. *M3zoOpaxkeHue reomMeTpuyeckux GUIyp Ha HEITUHOBAHHOM
Oymare ¢ UCIOJb30BAHUEM LHUPKYJS, JHMHEHKH, YroJbHUKA, TpaHCHopTupa *.
[TocTpoenus Ha kieT4aTol Oymare.

[lepumerp wMHoOroyrosibHuka. lloHsThe mIomanun QUIypbl; €IUHULBI
n3Mepenus miomanu. [Ipubmmkénnoe n3MepeHue miomaan Guryp, B TOM 4Ucje Ha
kBagpaTtHON ceTke. *[[pubnmk€HHOEe H3MepeHue JIMHBI OKPYXHOCTH, IUIOUIAJH
Kpyra*.

*CuMMeTpus: LEHTpalbHasA, OceBas W 3epKanbHas cumMmerpuu. lloctpoenune
CUMMETPUYHBIX (pUryp*.

*Harmsinabie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napaienenunea, kyO, npu3Ma, TUpaMuaa, KOHYC, IIWJIMHIp, map U cdepa.
N300paxeHne mpocTpaHCTBEHHBbIX ¢uryp. Ilpumepsl pa3BEPTOK MHOTOTrpaHHUKOB,
WIMHApa U KoHyca. Co3naHue Mojenell NMpoCTpaHCTBEHHbIX (uryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U Ap.).

[Tonarne oOBEMaA; eauHUIIBI U3MepeHUs 00bEMa. OOBEM MPSIMOYTOJIHHOTO
napauienenunesaa, kyoa*.

IJTAHUPYEMBIE ITPEIMETHBIE PE3VIJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YUEBHOI'O KYPCA «MATEMATHUKAM.

OcBoenue y4yebHoro kypca «MartemaTuka» B 5—6 Kiaccax OCHOBHOMW IIIKOJIBI
JOJDKHO 00€ecreunBaTh JOCTHXKEHHE CIEAYIONMIMX MPEeIMETHBIX 00pa30BaTelbHbIX
pPE3yJIbTATOB:

S KUIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTupOoBaTbCI B TOHATUAX M ONEpPUpOBaTH Ha 0a30BOM ypOBHE
TEPMUHAMHU, CBA3aHHBIMM C HAaTypaJbHbIMU YHUCJIaMH, OOBIKHOBEHHBIMH W
JECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YHOPSAJOUMBATH HATypaJibHbIE 4YHWCJIA, CpaBHUBATh B
MPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOH, TECITUYHBIE IPOOH.

CoOoTHOCUTh  TOYKY Ha  KOOpAMHATHOM  (YMCIOBOM)  mpsIMOM  C
COOTBETCTBYIOIIIMM €{ YHMCIOM M H300pakaTb HATypaJibHbIE YKCIa TOYKAMH Ha
KOOPJIMHATHOM (YHUCIIOBOM) MPSMOIA.

Bemonusate apudmerndeckue AEWCTBUS € HATYpPaJIbHBIMH UYHCIAMH, C



OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

BBINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTAaTa BHIUUCICHUI.

OKpyIJIsITh HaTypaJibHBIE YHCIIA.

Penienne TeKCTOBBIX 3324

Pemates TekcTOBBIE 3amaun apu(METUYECKHM CIIOCOOOM M C TOMOIIBIO
OpPTraHW30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXHBIX BapHaHTOB (Mpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMs, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIPU HEOOXOIUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbI, TaOIUIIbl, 0003HAYCHUS MIPU PEIICHUH
3azay.

[Tonb30BaTbCs OCHOBHBIMHM €AMHUIAMU M3MEPEHUS: IIEHBI, MACChL;paCcCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHM €IUHMIIBI BEJIMYMHBI 4Yepe3 Jpyrue (mpu
HEOOXOJIMMOCTH C OMIOPOM Ha CIPABOYHYIO MH(OPMAILIHIO).

M3Bnekats uH(OpMaIMIO, MPEACTABICHHYIO B Taliuile, Ha CTOJIOYaTOM
auarpaMme, HUHTEPHpEeTUpOBaTh MPEICTABICHHBIC TaHHBIE, UCIOJb30BaTh JTaHHBIC
MIpU PEIICHUU 3a]1ay.

Harasignas reomerpust

[Tonp30BaThCA FEOMETPUUYECKUMU MOHSATUSAMU: TOYKA, MpsiMasi, OTPE30K, JIyY,
yTOJI, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIONUX (QopMy
M3YUYEHHBIX TEOMETPUYECKUX UTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJUMOCTH IO BHU3YaJILHOW OTOpe,
CBSI3aHHYIO C yIJIaMH: BEPIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIOJI, BEpIIHUHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaIuyC, TUAMETP, LIEHTP.

N3o0paxkath H3y4YeHHBIE TreoMeTpuueckue (Urypbl Ha HEJTWHOBAHHOM W
KJIETYaTOM Oymare ¢ MOMOIIbIO UPKYJIS U TUHEUKH (TI0CJIE COBMECTHOI'O aHAJIN3a).

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEUKHU, CTPOUTh OTPE3KU 3aJaHHOW JIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSMOYTOJIbHUKA, KBajJpaTa JJisl UX
MOCTPOCHUSI, BEHIYUCIICHUS IUIOIAAN U TIEpUMETpa.

Boruucnsate mepuMmeTp H  IUIONIAAb KBajapaTa, NPSIMOYTOJIbHUKA, QUryp,
COCTABJICHHBIX W3 MPSIMOYTOJIbHUKOB, B TOM 4wHcie GUryp, HM300paXEHHBIX Ha
KJIeTYaTOM Oymare.

[Tonp30BaThCS OCHOBHBIMH METPUYECKUMHU EAMHUIIAMH W3MEPEHUs JJIMHBI,
TJIOIIA/N; BRIPAXaTh OJJHU €IMHUIIBI BEJIMUMHBI Yyepe3 Apyrue (pu HeOOXOAUMOCTH
C OTIOPOIi Ha CITPABOYHYIO HH(POPMAIIHIO).

Pacno3naBath  mapauienemnumnen, KyO, HCIOJB30BaTh  TEPMHHOJIOTHIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUS Mapalljieenumena, Kyoa.

Breruncnare 00bEM Ky0Oa, mapasesnenurena mo 3aJaHHbIM H3MEPEeHUsIM (C
OTIOPON Ha aJIrOPUTM YUYEOHBIX JEUCTBUM), MOJb30BATHCS CAMHUIIAMU H3MEPEHUS
o0béMma.

Pemiath HecoXXHBIC 3aJayd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYHMH B



NPAKTUYECKUX CUTyalusix (Ipu HEOOXOAMMOCTH C BU3yaJIbHOM OMOPOHA).

6 KIIACC

Yucsia v BbIYMCIEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TEpPMHUHAMU, CBSI3aHHBIMHU C PA3JIMYHBIMU BUJAMH YHCENl U CIIOCOOAMU UX 3allucCH,
MEPEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMHUCH YHCIIA K APYTOi.

CpaBHUBaTh M YIOPSAIOYHBATE IIEJIBIE YHUCIIA, OOBIKHOBEHHBIC M JISCSTHYHBIE
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimonHITE apudMeTHIecKre ISHCTBHS C HATypaTbHBIMH U IIEJBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JPOOSMH, TTOTOKUTEITHHBIMA U OTPHUIIATSIBHBIMU
YU CJIAMHU.

BrluncnaTh 3Ha4€HUS! YUCITOBBIX BBIPAKEHUM, BBIMOJIHATh IPUKUAKY U OLICHKY
pe3yibTaTa BBIUMCICHUM; BBINOJIHATH MPEOOpPa3OBaHUS YHCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBU.

CoOTHOCUTHh TOYKY Ha KOOPJAMHATHOW NPSIMOM C COOTBETCTBYIOIIMM €W
YUCJIOM U U300pa)xaTh YKClia TOYKAMU Ha KOOPJAUHATHOM MPSIMOMN, HAXOJIUTh MOJTYJIb
qucia.

CoOTHOCUTH TOYKH B MPSIMOYTOJBHOW CHUCTEME KOOPAMHAT C KOOpAMHATAMU
3TOM TOYKH.

OKpyIJIsITh 1I€JIbIe 4Yuclia U JAECATUYHBIE JpoOu (Mo oOpasily), HaXOIuTh
MPUOJIMKEHUS YUCEL.

YucsoBbie 1 0yKBEeHHbIE BHIPAKECHUSA

OpueHTUpOBaThCS B TMOHATUSAX U ONEpUpPOBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMH, CBSI3AHHBIMU C 3aMKCHhI0 CTETIEHW 4YHCIIA, HAXOAHWTH KBaApaT M KyO
YuCyaa, BBIYUCIATH 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJAEpIKALIUX
CTEIIEHHU.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJMMOCTH C OMOpPOH Ha
ITOPUTM TMPABUJIA), PACKIIAIBIBATh HATYpPATbHBIC YKCIIA HA IPOCTHIC MHOKHUTEIH.

*Tlonp30BaThCst MACIITAOOM *, COCTABIIATH TIPOIIOPIIAN M OTHOIIICHUSI.

Hcnonb3oBaTh OyKBBI 11 0003HAYEHUS YHUCEI MPU 3aMKUCA MAaTEMaTUYECKUX
BBIPQXKEHUM, HAXOJAUTh 3HAuCHHUS OYKBEHHBIX  BBIPAKEHUHN, OCYIIECTBIISISA
HE0OXOJMMbIE MOACTAHOBKM W IpeoOpa3oBaHus (C OMOPOM Ha aJrOPUTM y4EOHBIX
JEeHUCTBUIN).

HaxoauThs HENM3BECTHBIM KOMIIOHEHT PAaBEHCTBA.

Penienne TekcToBBIX 33124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4yd apuU(PMETUUECKHUM CIIOCOOOM C
ONOPO Ha BOMPOCHBIN IJIAH.

Pemarn MPOCTEUIIINE 3a7a4Hu, CBSI3aHHBIC C OTHOLLICHUEM,
MPONOPLUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33a/1aud Ha
JPOOH ¥ TIPOIEHTHI.

Pemats 3amauu, cojepKalle 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LEHA, KOJIMYECTBO, CTOUMOCTH;
MPOU3BOIUTEIILHOCTh, BpeMs, 00bEMa pabOThl, HCMOIB3Yys apuMETHUECKHUE



JNEWCTBUS,  OLEHKY, [PUKUAKY; MOJb30BaThCS  €AMHULAMH  U3MEPECHUS
COOTBETCTBYIOIIIMX BEJIMYMH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUS IO YCIOBUIO 3a7a4M MTOCJIE COBMECTHOTO
aHanm3a.

W3Bnekats wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIaX, Ha JIMHCHHOM,
CTOJIOYATONM WJIM KPYroBOM JuarpamMmax, HHTEPIPETHPOBATH MPE/ICTABICHHBIC
JTAaHHBIE; UCII0JIb30BAaTh JAHHBIC IPU PEUICHUU 33/1a4.

[IpencraBusaTs UHGOPMAITUIO C MTOMOIIBIO TAOJUII, JTUHEHHON W CTOJIOUYATOM
JarpamMm.

Harasgnas reomerpust

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIONUX (QopMy
U3YYEHHBIX T'E€OMETPUYECKHUX IIJIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYD.

N3o0paxkaTh ¢ MOMOUIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTHUPA HA HETMHOBAHHOM
M KJeTyaTol Oymare U3y4deHHbIE IUIOCKHE TeoMeTpudeckue QUrypsl u
KOH(Urypaluu, CHMMETPUYHBIE (PUTYPBHI.

NMeTh mipeAcTaBlieHHME O TEOMETPUUECKUX TMOHATHUSIX: PaBEHCTBO (uUryp,
CUMMETpPHUSI, OCb CAMMETPHH, LIEHTP CUMMETPHH.

Haxoauts BETWYMHBI YTIIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
yIUIBl 33JJaHHOW BEJIMYUHBI, ITOJb30BATHCA NPHU PELIEHUU 3a1ad IpagyCHOU MeEpou
YIJIOB; PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPAMOU, pa3BEPHYTHIN U TYIION YIJIBL.

Beluncnarh MIMHY JOMaHOM, MEPUMETP MHOTOYTOJbHUKA, MOJIb30BAThCS
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATh OJIHA €IUHUIBI U3MEPEHHUS JJIMHBI YEPE3
IpyTHe.

Haxoauts, ncnoiib3ys 4epTEXKHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXKIY IABYMsI
TOYKAaMH, OT TOYKHU JI0 IPSIMOH, NIMHY ITyTH HA KBAJIPaTHOM CETKE.

Beruucnare  miomanas  (GUryp, COCTABJICHHBIX W3  MPSIMOYTOJILHUKOB,
HCIIOJB30BaTh pa30MEHNUe Ha MPSIMOYTOJILHUKH, HAa paBHbIE (PUTYpHI, JTOCTpAUBaHUE
0 TPSIMOYTOJIbHUKA; TMOJb30BATHCA OCHOBHBIMHU €IMHULIAMU WU3MEPEHUS TUIONIAIH;
BbIpaXKaTh OJHU €IMHUIILI U3MEPEHUS IUIOMIaAN yepe3 aApyrue (mpu HeoOX0IuMOCTH
C OTIOPOM Ha CIPABOYHYIO0 UH(POPMAITHUIO).

Pacno3naBaTh Ha MOJENAX U H300pKCHUSX MNUPAMUIY, KOHYC, LUJIUHID,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare nMpsMOyTOIbHBIN Mapaieenumnes.

Boraucisate 00b€M MpSIMOYTOJBHOTO Mapajuieienuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHHUIIAMH U3MEpPEHUS 00BhEMA; BRIpAXaTh OAHHU €AUHUIIBI M3MEPEHUS
o0BéMa yepe3 apyrue (C omopoil Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pemate HECHOXHBIE 3aJa4M HAa HAXO0XKICHUE T€OMETPUYECKUX BEIMYUH B
MPAKTUYECKUX CUTYyarusaX (MIpH HEOOXOIUMOCTH C BU3YATIbHOM OMIOPOHA).

PABOQYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
Henun n3yyeHust yueOHOro Kypca

AnreOpa sBIAETCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOHW IIIKOJIBI: OHA



o0OecreynBaeT M3y4y€HUE IPYTuX JUCUUIUIMH, KaK €CTeCTBEHHOHAY4YHOIO, TaK H
TYMaHUTapHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOJKEHHST 00pa30BaHus
Y B NOBCEAHEBHOM XWU3HU. Pa3zBuTHe y OOydaromMXcs Hay4YHbIX MPEICTABICHUH O
MIPOUCXOKICHUH

M CYIIHOCTH alreOpandecKux aOCTpaKIMii, Coco0e OTPaKCHUS MaTeMaTHYeCKOU
HAayKOM SIBJICHWA M MPOLECCOB B MPUPOJE M OOLIECTBE, POJIUM MATEMATHYECKOIrO
MOJEJIMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOUMBIX JUIsl aJanTaluyd B
COBpeMEHHOM HH(ppPoBOM oOIIecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOMOAaTh,  CpaBHMBaTh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIHPOBATH
yrBepxkacHus. OcBoeHHE Kypca aireOpbl 00ecleduMBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOyYarolIUXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M HWHIYKTUBHBIC
paccyxaeHus, o0OOIIeHNEe U KOHKpETH3alMio, aOCTparupoBaHWE U aHAJOTHIO.
OOyuenue anreOpe MpeAnoyiaraeT 3HAUYUTENbHBIM O00BEM  CaMOCTOATEIIBHOU
NEATEABHOCTH  OOY4YaloIIMXCA, [O3TOMY CaMOCTOATENBbHOE pEIICHHE 3a]ad
€CTECTBEHHBIM 00pa3oM SBISETCA pealn3alell AeATeIbHOCTHOrO MPUHLHKIA
o0yueHus.

B cTpykType mporpammbl y4eOHOTO Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COIEpPKATEIbHO-METOANYECKHEe JNuHuUM: «Hucna u
BBIYHUCIICHUSY; «AJNTreOpandyecKkue BbIPAXKECHUS»;, «YPaBHEHHUS M HEPABCHCTBAY,
«Dynkuun». Kaxnaas u3 aTux cojepxkaTeaIbHO-METOAUYECKUX JIMHUM pa3BUBAETCA Ha
MPOTSDKEHUHU TPEX JIET M3YyYEeHMsI Kypca, €CTECTBEHHBIM 00pa3oM IepervieTasch u
B3aUMOJICUCTBYSI C APYTMMH €ro JUHUSMHU. B Xo1e m3ydeHus Kypca o0ydaromumMes
MIPUXOJIUTCS JIOTUYECKU pacCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM LI€eco000pa3HO BKIIOYHUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielbl MAaTEMAaTUYECKOTO 00pa30BaHus U
CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYalIIMMHCS ~ OCHOB  YHHMBEPCAJIBHOIO
MaTeMaTU4YecKoro  s3plka. Takum  o0Opa3oM, MOXKHO  yTBEpXKIaTb,  4YTO
COJICPKATEIIbHOM M CTPYKTYPHOM OCOOCHHOCTBIO Kypca «AJNredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JmHUM «Yucna ©W  BBIYMCICHUS» CIYKWAT OCHOBOM  JIJIA
JaNbHEHIIEr0 M3yYeHUs MaTEeMAaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCSl AJTOPUTMAMU, a
TaK)XKe NMPUOOPETEHHIO MPAKTUUYECKUX HABBIKOB, HEOOXOMUMBIX TSI TTOBCEAHEBHOM
AKU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIIKOJIE CBA3aHO C PAllMOHAIBHBIMU U
UPpAMOHATIFHBIMHU YKCIIaMi, (JOPMHUPOBAHUEM TPEACTABICHUM O JCHUCTBUTEIHHOM
qycie. 3aBEpIICHUE OCBOCHHS YHUCIOBOM JIMHUM OTHECEHO K CTapuIeMy 3BEHY
o011iero oOpa3oBaHusI.

Conepkanue JIByX ajareOpanuecKux JUHUN — «AJITeOpanvecKue BBIPAKCHUS
U «YpaBHEHHS M HEPaBEHCTBAa» CIOCOOCTBYET (OPMHUPOBAHUIO Y OOYHAIOUIUXCS
MaTeMaTUYeCKOro amnmapara, HEeOOXOAMMOTro Jisi peuleHus 3ajJady MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3ajady. B OCHOBHOHM mIKOJIE
y4eOHBIM MaTepuall TPyHIupyeTcss BOKPYT pallMOHAIBHBIX BbIpakeHui. AnrebOpa



JEMOHCTPUPYET 3HAUEHNE MAaTEMATHKHU KaK S3bIKa JUJIsl HOCTPOEHUSI MaTEMaTUYECKUX
MOJEJIeld, ONUCAHUs MPOILECCOB U SIBIIEHUW pealbHOro mMupa. B 3amaunm oOyuyeHus
anrebpe BXOIAT TakXKe JallbHEHIee Ppa3BUTHE AaNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOJMMOTr0, B YaCTHOCTH, Ui OCBOCHHUS Kypca HMH()OPMATHKH, W OBJIAJCHUE
HaBbIKAMU JIEAYKTHBHBIX paccyxaeHuid. I[IpeoOpa3zoBaHue CHUMBOJIBHBIX (HOpM
BHOCHT CBOHM creuuduueckuil BKJIaJ B pa3BUTHE BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIBHO-TPa(pUUECKON JTIMHUM HALEJIEHO Ha IOJIy4eHHE
IIKOJbHUKAMU 3HaHUM O (PYHKIMSIX KaK BaKHEHIIEW MaTeMaTHYeCKOW MOJENH s
ONKCAaHUsl U HUCCIIEJOBAHMUS PAa3HO-OOpa3HBIX IMPOLIECCOB U SIBJICHUM B MPUPOAE U
oOmiectBe. M3yueHue 3TOro marepuajia CioCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHHMSI UCIIOJIb30BaTh Pa3jIMyYHbIE BbIPA3UTENIbHBIEC CPEIACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
MIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIIN3ALUU U KYJIbTYPBI.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax wu3ydaercs Y4ueOHbIH Kypce
«AnreOpa», KOTOPbIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3lenbl COJCpKaHUS:
«Yucna ©  BBIUMCIEHUS», «ANTeOpandyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUN.

VY4eOHbIN MJIaH Ha HU3ydyeHUe anreOpel B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJIETIO0 B TEUECHHE KAXKJIOr0 rojaa oOy4deHHs, BCEro 3a TpU rojaa
0o0yueHnust — He MeHee 306 yueOHBIX 4acoB.

COLAEPXAHUE YUEBHOI'O KYPCA «AJII'EBPA»
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEXOo] OT OIHON (OPMBI 3amUCU
npobeit k gpyroi. IloHsThe pallMOHANBHOTO 4YHCJA, 3alUCh, CpPaBHEHUE,
YIOOPAIOYMBAHUE  PALMOHAIBHBIX  YHCel.  Apu(METHYEeCKHe  JIEUCTBUS  C
palMOHAIIBHBIMA YHWCIaMU. PelieHne 3amad W3 peajbHOM NPAKTUKM HA YacTH, Ha
TpoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJleM: ONpeIelieHrue, MpeoOpazoBaHueE
BBIPAYKEHUH Ha OCHOBE OMPEEICHHUS, 3alUCh OOJBIINUX YHUCEI.

[TporeHThl, 3anKch NPOLIEHTOB B BUAE APOOU U ApoOH B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha ITPOLEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTUKHU.

[IpumMeHeHne  TNPU3HAKOB  ACIMMOCTH, Pa3jIOKEHUE HA  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Hciae T@psiMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

IlepemenHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpeMEHHOM. JlomycTumeble
3Ha4YEeHUsl NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIy BEIMYWHAMHU B BHJIE



dhopmyiiel. Beraucnenus mo ¢popmysam.

[TpeobpazoBanne OyKBEHHBIX BBIPAKEHHIA, TOXKICCTBEHHO PaBHBIC BHIPAYKEHUS,
nmpaBujia MpeoOpa3oBaHUS CyMM W TMPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUS MTOJOOHBIX CIaraeMbIX.

CBoiCTBa CTENEHH C HATYPAJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrowieHbl. CreneHb MHOrowieHa. CloKeHue, BbIYUTAHUE,
YMHOKEHHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOTO YMHOKEHHUSI: KBaApaT CyMMBbI U
KBagpar pazHocTH. Popmylia pa3HOCTH KBaApaToB. Pa3nokeHHE MHOTOWICHOB Ha
MHOXHUTEIH.

YpaBHeHust

VYpaBHeHUe, KOpEHb YpaBHEHHUs, TMpaBuiia MpeoOpa3oBaHUsl YpaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN 1O YCIOBHUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPaBHEHUMN.

*JIMHeMHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMU M ero rpaduk 2. Cucrema aABYX
JVHEWHBIX YpPAaBHEHUW C JAByMs IIEpEMEHHBIMH. PemieHue cucreM ypaBHEHUH
Ccoco0OM TOJICTaHOBKH. [IprMephl peleHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIbI0 CUCTEM
YpPaBHEHUM.

DOyHKUIMHA

KooparHara Toukn Ha npsiMoil. UucinoBsle IpOMeXyTKU. PaccTtosHue Mexny
IBYMs TOYKAMU KOOPAMHATHOMN IPSIMO.

[TpsimoyronbHast cucreMa koopauHat, ocu Ox u (Oy. Abcuucca U opauHara
TOYKM HAa KOOpAUHATHOM muiockocTu. Ilpumeps! rpadukoB, 3agaHHBIX (POpMysaMu.
Urenue rpadKoB pealbHbIX 3aBUCUMOCTEH.

[Tonsarue ¢pynkuuu. ['paduk dpynkmuu. CroiictBa GhyHkuui. JIunelinas GpyHkims,
e€ rpaduk. I'papuk ¢ynkiuu y = kx + b. *I'paduueckoe penieHue TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHUN .

8 KJIACC

Yucaa v BIYMCICHUSA

KBaapatubeiii kopeHb u3 uyucna. *llonstue 00 uppalMOHAIBHOM YHCIIE.
Hecsatuunble TpUOIMKEHUST UppalMOHANBbHBIX yncen*. CBoiCcTBa apupMeTHUecKuX
KBaJPaTHBIX KOPHEN U MX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIYMCIICHUSM. * J[eICTBUTENbHBIC YKCIa ™,

Crenens ¢ nenpIM nokaszaTteneM U e€ ceorctBa. CTaHIapTHAS 3alMCh YHUCIIA.

AJiredpandeckue BbIpaKeHUs

KBaapatHblil TpEXWIEH; Pa30KEHUE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTENH.

AnreOpandeckas JpoOb. (OCHOBHOE CBOWCTBO aire0pamdeckoil JpoOwu.
CnoxeHre, BBIYUTAHUE, YMHOXEHHUE, JICJICHWE anreOpauveckux  JIpoOei.
PanmonanbHbie BhIpaKEHUS U UX TIPeoOpa3oBaHueE.

YpaBHeHUS U HEPABEHCTBA

2 31ech 1 nanee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCSA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSTEIIFHO OTpeNeNsieT 00beM H3y4aeMOro MaTepHraia.



KBagpaTtHoe ypaBHeHHe, GopMysia KOpHEH KBaJapaTHOro ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHeHNH, CBOIAIIMXCS K JIMHEMHBIM M KBaapaTHeIM. [IpocTeiimme
IpOOHO-paIOHATILHBIE YPaBHEHUSL.

*I'paduueckas MHTEpHpETAUS YPABHEHUN C JIBYMS MEPEMEHHBIMU U CHCTEM
JVHEWHBIX YPAaBHEHHW C JBYMsl IepeMeHHbIMU™. IIpuMepbl pemeHus cucreM
HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHON IEPEMEHHOM.

DOyHKIUU

[Tonstue ¢pynkuu. O61aCTh ONPENEIEHNS U MHOKECTBO 3HAUEHUHN (DYHKIINU.
CrniocoObl 3a1anus PyHKITUH.

I'padpux ¢ynkumu. Ytenue cBoWcTB QyHKuuu 1o €€ rpaduky. Ilpumepsr
rpa@ukoB (PyHKIHMA, OTPa)KAIOIMINUX PEATTbHBIE IPOLECCHI.

OyHKIMY, ONHCHIBAIOIIME MPSIMYH0 M OOpaTHYI NpPONOPLHOHAIbHBIC

K
3aBUCHUMOCTH, uX rpadukn. DyHkmuu y = x°, y = X°, y = +/x, y= -

*['paduueckoe penieHne ypaBHEHU U CUCTEM YpaBHEHUIT*.

9 KUIIACC

Yucaa v BBIYMCICHUA

PannonanbHble yucia, *MppalMOHaJIbHBIE YMCIIA, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYWCEN; NEUCTBUTEIbHBIE YHMCIIA
KaK OeCKOHEUYHbIE JeCATHUHbIE ApoOU. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JECHCTBUTEIIBHBIX YACET U KOOPAUHATHOU IIPSMOU.

CpaBHeHMe  JCMCTBUTENBHBIX  4YHCEN, apudmeTrnyeckue JEHCTBUS €
JNICUCTBUTECIILHBIMU YHUCIIaMU *,

Pasmeppl OOBEKTOB OKpY’KAIOLIEro MHUpPA, UIMTEIBHOCTh IPOLECCOB B
OKpY’KaroIleM MUpE.

[Tpnbnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NMpuOIMxKeHus. OKpyrieHue
yucen. [Ipuknaka v o1eHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PenmieHne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBaapatHoe ypaBHeHue. *IIpuMmepbl pemieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTENEHEN Pa3JI0KEHUEM Ha MHOKUTEIM *.

Pemenue qpoOHO-parimOHAIBHBIX YpaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelleHre cucTem IBYX ypaBHEHUH,
OTHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpou cremeHu. [padudeckas
MHTEPIIPETALNsI CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.



YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIHMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW nepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEpEMEHHBIMM.

DyHKIMHA

KBanmpatnunas ¢ysknus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPILUHBI 1apadoJibl, OCb CUMMETPHUH 11apadOoIbl.

I'padukn (QyHKIWIA: y = kx, y = kx + b, y = x2
y =+x,y = SI/II/IX CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U IPOrPecCUm

[IoHsiTHE YMCIOBOW TMOCIENOBATENBHOCTU. 3aJaHUE IIOCIEN0BATEIBHOCTH
peKkyppeHTHOH hopMyIioil u GopMyJIoil 1-T0 YIeHA.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmyisbl n-ro 4diieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPeCCuii, CyMMbI IIEPBBIX 71 YICHOB.

*M300paxkeHue YJIEHOB apHU(PMETUYECKON M TIE€OMETPUYECKOM MPOrpeccHid
TOYKaMH HAa KOOPJWHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCIOHEHUHAIBHBIA POCT.
CI10KHBIE TPOLIEHTHI *.

IIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHMS PABOYEN
I[TPOI'PAMMBI KYPCA «AJIT'EBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHUsl JIOJDKHO OOECHeurBaTh JOCTIKEHUE CIEAYIOMIMX TMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

Yucsaa v BIYMCICHUSA

BbimonHsATh, coderas yCTHbIE M NHCbMEHHbBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAJIbHBIMU YHCIIAMH.

HaxoauTh 3Ha4YyeHUs YHUCIIOBBIX BBIPRXKEHUN; MPUMEHSATh pa3HOOOpa3HbIe
CHOCOObI M MPUEMBI BBIYMCIIEHUS 3HAUYEHUH JPOOHBIX BBIPAKEHUN, COJAEpMKaIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuth OT OnHOM (OpMBI 3amucu 4Mcend K Jpyrod (IpeoOpa3oBbIBATH
JNECATUYHYIO poOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTM B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YIOPSAI0YMBATH pallMOHATIBHBIEC YUCIIA.

OKpyIJIsITh Yncna.

BBINOMHATS IPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCIICHUM, OLEHKY 3HAYCHUHN
YU CJIOBBIX BBIPAKCHUMU.

BBITTONHATE JEHCTBHSL CO CTENEHAMM C HaTypaldbHBIMHM ITOKa3aTessIMH (C
OTIOPOH Ha CIIPaBOUYHYIO MH(POPMAIHIO).

[IpuMeHATh NPU3HAKU AEIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIHN HATYPAIbHBIX
YHUCEl.



Pemate mpocredime MNpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOIIIEHUEM  BEJIMYUH,  MPONOPLHUOHAIBHOCTBIO  BEJIWYMH,  [POLEHTaMU;
MHTEPIIPETUPOBATh PE3YIbTATHI PEIICHUS 33/1a4 C YYETOM OIPAaHUYEHUH, CBSI3AHHBIX
CO CBOWCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBAaTbCSI B TMOHATHSAX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anre0pandecKo TEPMUHOIOTHEN M CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAXEHUW TMpPU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusi LEJIOT0 BhIPAXKEHUS B MHOTOUJIEH MPUBEACHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSATH (POPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTHU (C OMOpoi
Ha CIPaBOUYHYIO HHGOPMAIIHUIO).

OCyIlIeCTBIIATh PA3TOKEHUE MHOIOYIECHOB HA MHOXHUTEIM C IOMOIIbIO
BBIHECEHHSI 32 CKOOKHM OOILEr0 MHOXKHUTENS, TPYIIIMPOBKHU CIIAraeMbIX, IPUMEHEHHS
(hopMmyJ1 COKpaIEHHOT0 YMHOKEHHUS (C OMOPOil Ha CIIPaBOYHYIO MH(POPMAIIHIO).

[IpumensTh npeoOpazoBaHKsl MHOTOWIECHOB ISl PEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MAaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHbIMH MOKA3aTEIAMH IS
npeoOpa3oBaHus BhIpaXKEHUH (C ONOPOH Ha CIPaBOYHYIO HH(GOPMAIIHIO).

YpaBHeHNs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSSA IpaBuia
nepexoja OT UCXOJAHOI0 YPaBHEHHUs K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisgercs
YHUCJIO KOPHEM YPABHEHHS.

Hmets mpencraBieHre O rpaUuyecKMX METOAAX MpH PELIEHUH JHHEWHBIX
YPaBHEHHU U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YKCEN, SBISIOMIKUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOM TUIOCKOCTU rpadvK JTUHEHHOTO YPaBHEHUS C IBYMsI
MEePEMEHHBIMU; TIOJIb3YACh TPAPUKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHUS.

PemaTte cucteMbl ABYX JUHEHHBIX YPAaBHEHUHN C JBYMs MEPEMEHHBIMHU, B TOM
qucie rpaguyecku (¢ Omopoi Ha aITOPUTM YUEOHBIX IEUCTBUN).

CocTaBnaTh (1OCJIE COBMECTHOIO aHAJIM3a) M pelaTh JMHEWHOE ypaBHEHHUE
WIM CHCTEMY JIMHEWHBIX YPAaBHEHUU MO YCIOBHIO 33aJa4d, WUHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Jja4M ITOJTYYEHHBIN pe3ybTarT.

Koopaunarel u rpaguxku. @yHkuuu

N300pakath Ha KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpJIHMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3allMChIBATh YHMCIIOBBIE IMPOMEKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATAM;
CTpouTh rpaduku uHEeHbIX GyHKIMA. CTpouTh rpaduk GpyHKuMU y = kX + b.

OnuceiBaTh € NOMOUIBIO (DYHKIMI HM3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BEeNIMYMHAMU ([0 aJITOPUTMY YYEOHBIX NEUCTBHIf): CKOPOCTb, BPEMs, PACCTOSIHUE;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.



Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MNpeacTaBiIeHHUA M aHanIM3a WHGOpPMAIUU;
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPA(UKOB peabHBIX MPOIIECCOB U
3aBUCUMOCTEM.

8 KUIACC

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HadYaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIIBHBIX
YuCeN I CPaBHEHMs, OKPYIJIEHUS U BBIYMCIEHUH; M300paxarh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSAMOU.

[IpumeHsTh TOHSATHE apPUPMETHUECKOTO KBAaAPATHOTO KOPHS; HAXOAWUTH
KBaJpaTHbIE KOPHH, HCIOJIb3Yysl NMPU HEOOXOJMMOCTH KaJbKYJISATOP; BBIIOJHATH
mpocTelime npeoOpa3oBaHus BBIPAKEHHM, COACpKAIIUX KBaJpaTHbIE KOPHH,
HCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIUX W MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u crerneHelt yucna 10.

AuredpanvyecKue BbIPpaKEHUA

[IpumMeHATP TOHATHE CTENEHW C LEIbIM  II0KA3aTeJIeM,  BBIIOJIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX CTENEHH C LEIbIM IoKaszareieM (C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

BBITIONHATE HECIOXKHBIE TOXIECTBEHHbIE NPEOOpa3oBaHUs pPalUOHAIbHBIX
BBIPO)KEHUI HAa OCHOBE NMpaBWJI JIEUCTBUM HAJl MHOTOYJIEHAMHU M anreOpanyecKuMH
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh nmpeodpa3oBaHus BHIPAKEHUM JJI PEHICHUs] Pa3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON IIPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiats nuHelHbIE, KBaIpaTHbIE YPAaBHEHUS (C UCIIOJIb30BAHUEM CIIPABOYHOM
uH(popMaIMu) U palMoOHAIbHbIE YPAaBHEHMsI, CBOJSAIIMECS K HUM, CHCTEMBbI JBYX
YPaBHEHHM C ABYMs IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHWM M CUCTEM YpPABHECHUH, B
TOM YHCJIE C MPUMEHEHHEM TpapuuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WJIM CHUCTEMa YPAaBHEHHUU PELICHUs, €CIM UMEET, TO CKOJIbKO, U Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUH.

[lepexoauTh OT cioBeCHOW (OPMYIMPOBKU 3ajauu K €€ anredpandeckoi
MOJEIN C TOMOIIBIO COCTABJIEHUA YPAaBHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J1a4M MOJIYYEHHBIN PE3YIIbTAT.

[IpuMeEHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKHU; PELIATh
JTUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CHCTEMBI; AaBaTh IpauuecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

OnepupoBath Ha 0a30BOM ypoBHE (YHKIIMOHAIBHBIC TOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUEHUs); OINpeNessTh 3HaueHHe (YHKIUU IO
3HAUCHUIO apTYMEHTa; ONPEACNIATh CBOMCTBA PYHKITUHU TI0 €€ rpaduKy.



CrpouTh rpaguKy dIeMeHTAapHbIX QYHKIUK BHOA , y = X2, y = X, y = +/x ,
k o o .

y= =, OIHWChIBaTh CBOMCTBAa YHMCIOBOM (QyHkuMu 10 e€ rpaduxky (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISAIOMICH TOMOIIBIO).

9 KUIIACC

Yuciaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoinonsaTs apudmeTrnueckue 1eUCTBHS ¢ PallMOHATILHBIMU YHUCTIAMU, cOYeTast
YCTHBIE W MHUCBMEHHBIC TMPHUEMBI, BBIIOJIHATh BBIYUCICHUS C WPPALHOHAIBHBIMU
YU CIIAMU.

HaxoauTe 3HaYeHUs CTENEHEN C LEIbIMU MT0KA3aTeIIMU U KOPHEN; BBIYNCIIATD
3HAYEHUS YUCIIOBBIX BBIPAKCHHI.

OKpyIJisiTh  ACUCTBUTENIBHBIE YHWCJIA, BBINOJHATHE NPUKHUIKY pe3ysbTaTa
BBIUHCIICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pewiars JIMHENHBIE M KBAaJApaTHbIE YPABHEHUsI, YPABHEHUS, CBOIALLINECS K HUM,
pocTenie JpoOHO-pallMOHAIbHbIE YPaBHEHHUS.

Pemate mnpocredmine CHUCTEMBI JABYX JIMHEHMHBIX YPaBHEHUU C JABYMs
IIEPEMEHHBIMU M CHUCTEMbBI JBYX YPaBHEHHU, B KOTOPBIX OJHO YpPaBHECHHUE HE
ABJISIETCS JIMHEWHBIM (110 BU3YaJIbHOW OMOPE).

Pemars mnpocteilliie TEKCTOBBIE 3a/Jayd  alNreOpanyeckuM CcrocodoMm ¢
IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WJIM CHCTEMBI [BYX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMH.

[IpoBOAMTE MPOCTEHIINE HCCIEIOBAHUS YPABHEHHU M CHUCTEM YpPaBHEHWM, B
TOM YHCJIE C MPUMEHEHHEM TpapruuecKuX npeacTaBieHui (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUH PEILICHHUs, €CJIU UMEET, TO CKOJIBKO, H TIp.).

PemaTe nuHElHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pElLICHNEe HEPAaBEHCTB HAa YHCIOBOM IMPSIMOM, 3alMCHIBATH PELICHHE C IOMOILIBIO
CHUMBOJIOB.

PemaTte cucrempl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINE
KBaJIpaTHOE HEPABEHCTBO; U300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATH PEIICHHUE C IIOMOILIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a4a4.

DyHKIMHA

Pacno3naBaTh (QyHKIMM H3y4eHHbIX BHJIOB. IloKa3piBaTh CXEMATHUYECKH
pacnoioxkeHue Ha KOOPJAMHATHOM IUIOCKOCTU TrpadukoB (PyHKIMN BUja: y = kx,

k .
y=kx +b,,y=ax*+ bx +c, y = x’, y = \/x, y = — B 3aBUCUMOCTH OT 3HAYCHUM
X

KO3((PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKIIUH.

Crpouth UM H300paxaTh CXEMAaTUYECKH TpadUKy KBAaJIpaTUUHBIX (DYHKIIU,
OTHCHIBAaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH 10 X rpaduKam.

Pacno3naBaTh KBaapaTHuHyO (PyHKIHIO MO QopMmysie, TPUBOAUTH HMPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIe M0CI€10BATEILHOCTH H IIPOrPecCUM



Pacnio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO ITPOrPECCUU NPU Pa3HBIX
cnoco0ax 3aaHusl.

BbINONHATS  BBIYMCICHUS C  HCIOJBb30BaHHEM (GOpMyJl n-TO  4IEHa
apu(MeTUYecKol M TeOMETPUYECKOW MPOTPEcCHil, CyMMbI MEPBBIX 7 UJIEHOB (C
OTIOPOM Ha CIPABOYHYIO HHGOPMAIIHUIO).

Pemate 3amaun, CBSI3aHHBIE C YHCIOBBIMU IIOCIEJOBATEIBHOCTAMH, B TOM
qHCce 3a7aud U3 peajbHON KHU3HU (C UCMOJIb30BAHHMEM KaJIbKYJSATOpa, HUGPOBBIX
TEXHOJIOTUH).

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
Henn n3yyeHusi yueOHOro Kypca

OO6mme uenu u3ydeHus ydeOHoro kypca «l'eoMeTpus» MpeICTaBIICHbl B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA YPOKaX F€OMETPUHU
OoOyyYaromuiicss y4yuTCsd TPOBOJAUTH  JOKa3aTEIbHbIE PACCYXICHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUECHHUS, JOKA3blBaThb MCTUHHBIE YTBEPKIACHUS WU CTPOUTH
KOHTPIPUMEPHI K JOXKHBIM, MPOBOJUTH PACCYKICHUS «OT MPOTHUBHOTO», OTIMYATH
CBOMCTBa OT MPU3HAKOB, (PopMyaupoBaTh oOpaTHBIE yTBepKIeHHUs. B oOyueHun
YMEHUIO PACCYXJaThb COCTOMT BaXXHOE BOCIIUTATEIIBHOC 3HAYCHUE W3YyUYECHHUS
F€OMETPHUH, ITPUCYIIEE UMEHHO OT€YECTBEHHON MAaTEMATUYE€CKOM IIKOJIE.

BTopoli menpt0 U3ydeHUs] TEOMETPUM SIBJISIETCA MCIIOJIB30BAHUE €€ Kak
WHCTPYMEHTA MpPH PEIICHUM KaK MaTEeMAaTHYECKUX, TaK M IPAKTUYECKUX 3ajady,
BCTPEYAIOIIMXCS B  pEAIbHOM  KM3HU. ODTOMY  COOTBETCTBYET  BTOpasd,
BBIUHMCJIUTEIbHAS JIMHUA B W3YyYEHUU TE€OMETPUM B IIKOJIE. [ 3TOro ydwmTemnto
PEKOMEHIYETCs noaOupaTh 3aJ1auu MPAKTUYECKOTO Xapakrepa JUTSE
paccMaTpUBaEeMbIX TE€M, YYUTh OOYYAIOMIMXCS CTPOUTh MAaTeMaTUYECKUE MOJIENU
pealbHbIX KU3HEHHBIX CHUTyallud, TPOBOJAUTHL BBIYUCIEHUS UM  OIICHUBATh
aJICKBAaTHOCTh TMOJIYyYEHHOrO pe3yJsibTaTa. KpaliHe BaXHO NOMYEPKMBATH CBA3U
T€OMETPUM C APYTUMHU MPEIMETAMH, MOTHUBHPOBATH HCIOJIB30BaTh OIPEICICHUS
rCOMETPUYCCKUX (DUTYp M TOHATHH, JTEMOHCTPUPOBATH NMPUMEHEHHE IOJTYUYESHHBIX
YMEHHH B (PU3HKE U TEXHUKE. DTH CBA3W HauboJiee IpKO BUIAHBI B TeMax «BeKTopbD»,
«TpuroHomerpudeckue COOTHomEeHus», «Meronx koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yuebHOMYy IMaHy B 7-9 kiaccax wu3ydaercs Y4YeOHbBIH Kypce
«I"eomeTpus», KOTOPBIA BKIIIOYAET CJIEAYIOIIME OCHOBHBIE Pa3/eNbl COJCpPKAHUS:
«l'eomeTpuueckne Qurypsl W WX CBOHCTBa», «M3MepeHHe TreoMeTpUYeCKux
BEIIMYMH», a Takke «JlekapToBbl -KOOPAMHATHI HAa TUIOCKOCTH», «BekTops»,
«JIBmxenunst mockoctu» u «IIpeodpazoBanus mogo0us».

Y4eOHbIN TUTaH MpeaycMaTpUBaeT U3yueHUE TeOMETpHH Ha 0a30BOM YPOBHE,
UCXOAs W3 HEe MeHee 68 ydeOHBIX YacoB B y4e€OHOM Tojy, BCEro 3a TpU roja
o0yueHus — He MeHee 204 Jacos.



COJEPXKAHUE VUEBHOI'O KYPCA «EOMETPUSI» (IO TOJAM
OBYYEHUS)

7 KJIIACC

HavanpHble nmoHATHA reomerpun. Touka, npsmasi, OTPE30K, JIyd. YToJs. Buabl
yriaoB. BeprukanbHbele M cMexHbIE yIubl.  buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [IapaynensHoCTh U epIeH UKy ISIPHOCTD IPSIMBIX.

*Cummerprunble  (Gurypsl. OCHOBHBIE CBOMCTBAa OCEBOM CUMMETpHH ™,
IIpuMepsl CHMMETPUH B OKPYIKAOIIEM MUPE.

**OCHOBHBIE ITOCTPOEHUS € TOMOILBIO IUPKYJISA U JIMHEUKH *.

TpeyronbHuk.  BwicoTa,  Meauana,  OuccekTpuca, HUX  CBOMCTBA.
PaBHOOEpEHHBIN U PABHOCTOPOHHUI TPEyTroabHUKH. HepaBeHCTBO TPEeyrojibHUKA.

CBoiicTBa U MPU3HAKU PAaBHOOENIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEyTOJIBHUKOB.

CBoiCTBa M NIPU3HAKK NapaJUIEIbHBIX NpsAMbBIX. CyMMa yIiIOB TPEYroJIbHUKA.
Breninue yriel TpeyroibHUKA.

[IpssmMOyrosibHBIA ~ TpeyroibHUK. (CBOMCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEyTOJbHUKA, IPOBEAEHHON K rUIoreHyse. [Ipu3sHaku paBeHCTBA MPSAMOYIOJIBHBIX
TPEYTOJILHUKOB. I IpsIMOYTrOJIBHBIN TPEYTroJabHUK € yriioM B 30°.

HepaBeHcTBa B reomeTpuu: *HEpPaBEHCTBO TPEYTOJIBHMKA*, HEPaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OosblieM yrie U OoJIbLICH CTOpPOHE TpPEyroJbHHKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

*'eoMeTpUUECKOE MECTO TO4YeK.™ bHccekTpuca yriia W CepeAUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTp M KpyIr, XOpJa U JIHaMETp, HUX CBOMCTBA. B3amMmHoe
pacmoJIo)KEHUE OKPYKHOCTH M TpsiMoil. KacarenbHas M cekymas K OKPY>KHOCTH.
OKpyXHOCTb, BNHCaHHas B yroj. BnucaHHas u omnMcaHHas OKPY>KHOCTH
TPEyTOJIbHUKA.

8 KVIACC

YerpipéxyronpHuku. [lapannenorpamm, ero nmpu3Hakd U CBOMCTBA. YacTHbIE
Cllydyad TapajuiesiorpaMMoB (IpsIMOYTOJIBHUK, POMO, KBajpaT), UX NPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpameuus, €€ CBOMCTBA M  MNPHU3HAKMU.
[IpssmoyroJsibHas Tpaneuus.

*MeTon yaBoeHust Mmeauansbl. LleHTpanbHas cuMMeTpusl.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue TMHUH
TPEyToJIbHUKA U Tpaneuuu. LleHTp macce TpeyroiabHuKa.

[Tomobue TpeyroapHukoB, Kod(duimeHt mnomodus. Ilpusznaku momoOUs
TpeyroabHuKoB*. [IpMenenre noqo0us mpu pelieHny NpakTHUECKUX 3a1a4.

CpoiictBa mmomianelr reoMmerpudeckux ¢uryp. Dopmynbl mus  TUIOMAIH
TpeyrojbHUKa, MapamienorpaMma, pom6a u Tpaneuud. OTHOLIEHHME IIOIAAeH

3 3neck u manee * * 0603HAYEHBI TEMBI, M3y4E€HHE KOTOPHIX IPOBOIUTCSA B 03HAKOMHUTENILHOM ILTaHe. Ilegaror
CaMOCTOSTEIIFHO OTpeNeNsieT 00beM H3y4aeMOoro MaTepraa.



O00HBIX UTYP.

Brruncnenue miomaneii TpeyroabHUKOB U MHOTOYTOJBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsr Iludaropa mpu perieHun
MPAKTHYECKHX 3a]1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpPOTO yrjia MpPSIMOYTOJBHOTO TpPEYroJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKue (HyHKIIUU YTIIOB
B 30°, 45° u 60°.

Brincannble U EHTpaJbHbIE YIJIbI, YTOJI MEX]y KacaTeIbHON U XOpAOi. YTkl
MEXIYy XOpAaMHU M CEKyUIMMHU. BrucaHHBIE W ONHCAaHHBIE YETHIPEXYTOJIHHUKH.
B3aunmHoe pacnonoxeHue ABYX OKpykHocTeil. Kacanme okpysxkHocteil. OOmime
KacaTeJbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yraoB ot 0° go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI NPUBEAECHUS.

Pemienne TpeyroibHUKOB. TeopeMa KOCHHYCOB U TE€OpEMa CUHYCOB. Pelienue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*[IpeoOpazoBanue nmoaoous. Iloo6ue cOOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 mpoU3BEAEHUU OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUHN OTPE3KOB
CEKYILHX, TEOpEMa O KBAIpaTe KacaTEIbHOM *.

Bektop, gnuHa  (MOIyJib) — BEKTOpa,  COHAIpPAaBJICHHBICE  BEKTOPHI,
MIPOTUBOIOJIOKHO HAIMPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpallMd  HaJ BeKTopaMH. PasjiokeHWe BeKTopa MO JBYM
HEKOJUTMHEApHbIM BekTopaMm. Koopauuatel BekTopa. CkajsipHOE HpPOU3BEIICHHE
BEKTOPOB, MPUMEHEHUE JIJIs1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON* U OKPYKHOCTHU
B KOOpAMHATaX, MEPECEUEHUE OKPYKHOCTEH M MpsAMbIX. MeToJ KOOpAWMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYKHOCTU. ['pagycHast U paanaHHas
Mepa yria, BBIUMCICHHE JJIMH Jyr OKpyxkHocTed. Ilmomans kpyra, cekropa,
CerMeHTa.

*][BUKEHUS TUIOCKOCTM W BHYTPEHHHE CUMMETpuu (Quryp (dJieMeHTapHbIC
npencrapienus). [lapamensubiii nepenoc. [ToBopot*.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHUS PABOYEN
I[TPOI'PAMMBI KYPCA «'EOMETPHA»

OcBoenue yueOHOro Kypca «l'eomeTpus»» Ha YpPOBHE OCHOBHOTO OOILETro
oOpa3oBaHMsl JIOJDKHO OOECTeurBaTh JOCTIDKCHHE CICAYIONIUX TMPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:



7 KIIACC

Pacrio3naBaTh n3ydeHHBIC T€OMETPUUECKHIE (PUTYPBI, ONIPEACIIATh UX B3aUMHOE
pacmoioKeHne, H300pakaTh TEOMETPUUYECKUE (PUTYPHI; BBIMOIHATH YEPTEKHU IIO
yCJIOBHUIO 3a1auu. M3MepsATh JIMHENMHBIE U YIJIOBBIE BEIWYMHBI. Pemare 3agaun Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

Henatb rpyOyr0 OICHKY JIMHEHHBIX M VYIJIOBBIX BEJIMYMH NPEIMETOB B
peabHOM JKU3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznuuarh pasmepbl ATHX
0OBEKTOB IO MOPSAJKY BETUUNHBI.

Ctpouth YepTeXH K TEOMETPUYECKMM 3ajadyaM (C HCMOJIb30BAHUEM
CMBICTIOBOM OTIOPBI: HABOIAIINE BOIIPOCHI U/UITU alTOPUTMa YU€OHBIX ICHCTBUN).

[Tomp30BaThCA TpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BATh
MIPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOJILHUKOB IPU PEIICHUN 3a]1a4.

[IpoBOINTH NOKA3ATENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MPHU3HAKAMU PABECHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWMCTBOM MEJIHAHBI, MPOBEAEHHON K THIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJBHUKA, B
pelIeHUd TEeOMETPUYECKUX 3ajay (C HCIOJb30BaHUEM 3PUTEIBLHON HArIsJHOCTH
1/uiu BepOaIbHOM OTOPHI).

Onpenensts napamuieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOpbIE 00pa3yeT
C HUMH cekymas. Onpenenarb NapajuieJbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IIPSMOU 10 TOUYEK APYTOM MPSIMOM.

PemaTe 3a1auun Ha KJieT4aTon Oymare.

[IpoBOIUTH BHIUMCIICHUS U HAXOJAUTH YHCIOBbIC U OyKBEHHbBIC 3HAUCHHUSI YTIIOB
B T€OMETPHYECKHX 3aJayax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX TMPU TEPECECUCHUU JBYX
MapAJUICIBHBIX TPSAMBIX CEKylleh. Pemars nmpakTUyecKue 3a1aduv Ha HaXOXKICHUE
YIJIOB.

NmeTh npencTaBiieHUE O TOHATUE TEOMETPUUECKOTO MECTa TOUEK.

DopMynupoOBaTh ONPEACICHUS OKPYKHOCTHM W Kpyra, XOpJbl U JHAMETPA
OKPYXHOCTH, MOJIb30BATHCS MUX CBOMCTBAMH. YMETh MNPUMEHSTH 3TU CBOMCTBA IpPHU
pelLIeHuH 3a1a4.

OpueHTUpOBaThCS B MOHATHUSIX: ONMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpY>KHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroJbHUKA MEPECEKAOTCs B OJIHON TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPIEHAUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCA B OLHOMU
TOYKE.

OpueHTUpOBaThCS B TMOHATUSAX M ONEPUPOBATH Ha 0a30BOM YpOBHE:
KacatelibHasg K OKPY>XHOCTH, Te€opeMa O NEpHeHAUKYJSIPHOCTH KacaTeJbHOW H
paanyca, IpOBEAEHHOTO K TOUKE KACaHUSI.

NmeThs mpenctaBieHHE O MPOCTEHMIIMX TE€OMETPUUECKHUX HEpPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHSI C TTOMOIIBIO IIUPKYJISI U
JINHEWKU.



8 KUIIACC

Pacrio3HaBaTh OCHOBHBIE BHUABI  YETHIPEXYTOJBHUKOB, HX  DJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPH PEIICHUH T€OMETPHUUECKHX 3a/1ad.

OpueHTHPOBATbCS B MOHSATHM — TOYKH IEPECEYCHHUS] MEIUaH TPEyrojbHUKa
(1leHTpa Macc) B pelieHruu 3a1a4.

BnaneTs nmoHsiTuEM cpeAHel JIMHUY TPEYrOJbHUKA U TPAMELUH, MPUMEHSITh UX
CBOMCTBA NP PEIICHUH MPOCTEHIIINX T€OMETPUUECKHX 3a7a4. VIMeTh npeacTaBieHue
o teopeme daneca u TeopeMe O MPONOPIUOHAIBHBIX OTpE3KaxX, MPUMEHSTh UX JUIS
pEIIeHHs] MPAKTUYECKUX 3a]1a4 (C OTOPO Ha 3pUTENIbHYIO HATJISITHOCTH ).

[IpuMeHsTh NpU3HAKK TMOAOOUS TPEYTOJIbHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUUYECKUX 33/1a4.

[Tonb3oBatbess Teopemoit [ludaropa st permieHuss TEOMETPUYECKUX U
MPAKTUYECKHX 3a]1a4.

Bnagerp moHATHSAMH CHHYCa, KOCHMHyca M TaHT€HCa OCTpOro yria
OPSIMOYTOJIBHOTO TpeyroidbHUKa. [10b30BaThCs 3TUMHU TOHATHSIMH IS PEIICHUS
MPAKTUUECKHX 3a7a4 (TIpy HEOOXOJUMOCTH C OMOPOI Ha aJITOPUTM IPABUIIA).

Boruucnate  (paznuuyHbiMH - criocoO0amu) (C OMOpOM Ha  CHPaBOYHYIO
uH(pOpPMaLlMIO) IUIOUIaJb TPEYroJbHUKA M IUIOMAQAM MHOTOYTOJbHBIX (QUIYp
(moaB3ysCh, i€ HEOOXOAUMO, KANBKYIITOPOM). [IpUMEHATh MOTyYeHHbIE YMEHUS B
IPAKTUYECKHX 3ajjauax.

Bnagerp NOHATHSAMM BIMCAHHOTO M LIEHTPAJIBHOTO YIJIa, HCIOJb30BaTh
TEOPEMBbl O BIIMCAHHBIX YIJIAX, yTiaX MEXIY XOpAaMH (CEKYLIUMH) U YIJIe MEXITY
KacaTeJIbHOM M XOPJAOM NPH PEIICHUH NPOCTEUIINX TEOMETPUUECKHX 3a/1a4.

Bnagerp MOHSATHEM OMHMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHITh CBOMCTBA
OMHICAaHHOTO YETHIPEXYTOIBHHUKA MPU PEIICHUH MPOCTEHIIINX 3a/a4.

[TpuMeHsTh TOMydeHHBIE 3HAHWS Ha TPAKTUKE — CTPOUTH MaTeMaTHUECKHE
MOJIETH JUTSI 3a]1a4 PEeaTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYUCICHUS C
OpPUMEHEHHEM TMOoJ00Ms ¢ TPUTOHOMETpPHH  (MOJIB3YACh, THE€ HE00XO0auMo,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPhIX YIJOB, HAaxXOJUTh C UX
MOMOILBIO  PA3JMYHbIE AJIEMEHTBl MPSAMOYTOJIbHOTO TPEYTrOJbHUKA («pEIIeHHE
MPSAMOYTOJIBHBIX TPEYTOJBHUKOBY»). HaxoIuTh (C MOMOLIBIO KaNbKYJISATOPA) JUIMHBI U
YTJIBI JU1S HETAOJIMYHBIX 3HAUCHUH.

[Tonb30BaTbess (popMysiaMu MPHUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxOXKJIEHUS COOTHOIIEHHM MEXIYy TPUTOHOMETPUYECKUMHU
BEITMYMHAMU (C OMOPOM Ha CIPABOYHYIO HH(OPMAITHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA ((PEIIEHUE TPEYrOJbHUKOB»), NPUMEHATh UX MpHU
pEeLIeHUH NPOCTEHIIINX FTEOMETPUUECKHX 3a/1ay.

Bnanets nouatusiMu npeoOpazoBaHusl MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HeIX ¢uryp. Ilonb3oBaThcsi CBOMCTBAMU MOAOOMS TPOU3BOJIBHBIX (QUTYD,



YMEThb BBIUUCIATH JUIMHBI U HAXOAMTh YIWIbl Y MOJOOHBIX (QUryp (MO aJroputmy
yueOHbIX aeiicTBuil). IlpuMeHsATh cBOMCTBa MOAOOMS B MPAKTUYECKHX 3a/Jayax.
YMeTh NpUBOAUTH NPUMEPHI MOAOOHBIX (PUTYpP B OKPYKAIOLIEM MUDE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yalbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEIAECHUHU OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMH, TMOHUMATh WX TEOMETPUYECKUH U (U3HUECKUN
CMBICT, TPHUMEHATb HMX B PEIICHUU TEOMETPUUECKUX U (PHU3NYECKUX 3ajad.
IIpuMEHSATh CKAJIIPHOE NPOU3BEACHUE BEKTOPOB [UUIsl HAXO0XKACHUS JUIMH U YIJIOB.

[Tonb30BaTHCA METOAOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a4ad.

Biagets NOHATHUSAMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JIyTHM OKPY’KHOCTM M PaJAMAaHHOM MEpBI YIVIA, YMETb BBIYMCILITH IUIOLIA/b
Kpyra u ero uacreii (c omopoil Ha crnpaBouHyt uH(popMauuto). Ilpumensars
MOJIyYEHHbIE YMEHUS B MPAKTHYECKUX 33/1a4ax.

Haxonute ocu (WM UEHTPbI) CHUMMETpHHM (UTYp, TPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITyqasiX.

[IpuMeHsATh MOJIyYeHHbIE 3HAHMS HAa IMPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIIN JJIA 33aJ1a4y peaibHOU dKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
MPUMEHEHUEM T0J00MSI W TPUTOHOMETPUYECKUX (PYHKUIUH (MOJB3YsACh, TJIE
HEO00XO0JIMMO, KATBKYJISITOPOM).

PABOYAS ITPOTPAMMAYYEBHOI'O KYPCA «BEPOATHOCTb U
CTATUCTHUKA» 7-9 KNIACCbI

esu n3yyeHust yueOHOro Kypca

B coBpeMeHHOM IH(PPOBOM MHpE BEPOSTHOCTH M CTATUCTHUKA TPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHSI MPAKTHYECCKUX MPUIIOKECHUN, TaK U
UX ponu B oOpa3oBaHuW. KaKIplii 4YeIOBEK IMOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIINUXCS Y HETO JaHHBIX. A /IT 000CHOBAaHHOTO TPHUHSATHS PEIICHHS B
YCJIOBHSIX HEJIOCTaTKa WM W30bITKA HHPOPMAIIUA HEOOXOIUMO B TOM YHUCJIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbIIIIeHuEe. IMEHHO MmosTOMYy
OCTPO BCTala HEOOXOAUMOCTh CGHOPMHUPOBATH y OOYYAIOMIMXCA, B TOM YHCIIC
oOyyvaroruxcst ¢ 3[IP, ¢yHKIMOHATBHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B ceOsl B
KaueCcTBe HEOThEMJIEMON COCTABJISIONIEH YMEHHE BOCIPUHUMATh M KPUTUUYECKH
aHAIM3UPOBaTh WH(GOPMAITUIO, TIPEACTABICHHYIO B Pa3NUYHBIX (opmax, MOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTHX pEaTbHBIX TIPOIIECCOB H  3aBUCUMOCTEH,
MIPOU3BOAUTH TMPOCTEHINME BEPOATHOCTHBIC PAcCYEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITMTIIAMU cOOpa, aHaliM3a W MPEICTABIICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa ¥ TOCYJJapCTBA MPUOOIAET 00yUarOIMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykrype mporpamMMmbl ydeOHOTO Kypca «BeposTHOCT, M CTaTUCTHKA»
OCHOBHOMW IIIKOJIBI BBIJICJICHBI CIICAYIONINE COICPKATeIbHO-METOIMUSCKIC JIMHHH:
«IIpencraBmenne JMaHHBIX W ONHWcCATelIbHAs CTAaTHCTHKaA»; «BeposTHOCTHY;
«9neMeHThl KOMOMHATOPUKNY; « BBenenue B Teoputo rpadony.

Conepxanue muann «IIpencraBienne JaHHBIX W ONMUCATEIbHAS CTATUCTHKA»



CILy’KUT OCHOBOM 151 pOpMUPOBaHUS HABBIKOB pabOThl ¢ UHPOpMAIIMEN: OT UTEHUS U
WHTEpIpeTannn WHPOPMAIMU, TPEACTABICHHOW B TaOiWIlaX, Ha auarpamMmax Hu
rpadukax m0 cOopa, MpEACTaBICHUS W aHalW3a JAHHBIX C HCIIOJIb30BAHHEM
CTaTUCTHUYECKUX XapaKTePUCTHUK CPEIHMX W paccemBaHus. PaborTas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[1P ydarcsi cuuThIBaTh 1 UHTEPIPETUPOBATH JIAHHBIC, BBIJIBUTATh,
apryMEHTHPOBaTh M KPUTUKOBATH MPOCTEUIINE THUIIOTE3bl, Pa3MBIIUIATh HaJl
(dakTOpamMu, BBI3BIBAIONIMMUA HW3MEHYHMBOCTh, W OIICHWBaTh WX BIUSHUC Ha
paccMaTpUBaeMbI€ BEJIMUUHBI U ITPOLECCHI.

NHTYyUTUBHOE MPENCTABICHUE O CIIyYalHOM W3MEHYMBOCTH, HCCIEIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAaHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopun BeposTHocTed. bombinoe 3nadenue ansa obyuaromuxcs ¢ 3I1P 31ecs umeroT
NPAaKTUYECKUE 3aJaHUsl, B YAaCTHOCTU OMBITHI C KIACCHYECKMMH BEPOSATHOCTHBIMU
MO/JICIISIMU.

[loHaTHE BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONOA00UsS CIIy4yailHOTrO
coobiTus. [Ipu n3ydennn kypca oOyuaromuecs ¢ 3[1P 3HakoMATCS ¢ MpOCTEUIIUMHU
METOJIaMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYYaHBIX  JKCOEPUMEHTAX C
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMU  HMCXOJAaMHU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMM  CTaBUTh M peIIaTh OoJiee CIOXKHBIE 3anadd. B Kypc BXoasT
HAYAJIbHBIE TPEJACTABIEHUS O CIyYalHbIX BEJIMYMHAX H HUX  YHCJIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarolIuxcs ¢
3[IP ¢ MHOXecTBaMH W OCHOBHBIMHU OINEpalUsMU HaJ  MHOXECTBAMH,
paccMaTpyUBalOTCA NOPUMEPBI NPUMEHEHHUsI I pELIeHUs 3a4ad4, a TaKkKe
MCIIOJIb30BAHUS B IPYTUX MAaTEMAaTHUECKUX Kypcax v YUEOHBIX MpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTHUKa», B KOTOPBIi
BXOHAT pazgensl: «lIpeacraBneHre MJaHHBIX M ONUCATENIbHAs CTaTUCTUKAY;
«BepoarHocThy; «DneMeHThl KOMOMHATOPUKNY; « BBeneHue B Teoputo rpadony.

Ha u3ydenue nanHoro xkypca OoTBOAMT | y4eOHBIM Yac B HEAENIO B TEUCHUE
Ka)koro roga odydenus, Bcero 102 yueOHBIX Jaca.

COHEP)XAHUE YUYEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTHUKA (110
I'OIAM OBYYEHUA)

7 KIIACC

[IpencraBienue naHHBIX B BUAE TaOJUIL, AUarpaMM, rpadukoB. 3aroHEHUE
Ta0JIUILl, YTEHHE U MMOCTPOCHUE JTUarpaMM (CTOTOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peanbHbIX IpoleccoB. M3Bneuenne nHpopManum U3 quarpamMmm U
Ta0JIUILI, UCTIOIb30BAHNE U UHTEPIPETALUS JAHHBIX.

OnucarenbHasi CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HauOoJiblllee M HaUMEHbIIEE 3HAYEeHUs Habopa YHUCIOBBIX JaHHBIX. I[Ipumepsl
CIIly4YaliHOM U3MEHYUBOCTH.

*CyyalHbIM SKCIEPUMEHT (OMBIT) W Ciy4yaiiHoe coObiThe. BeposiTHOCTh H



yacToTa. Pojib ManoBEpOSTHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJE U
B 001IeCTBE. MOHETA U MIpajibHAs KOCTh B TEOPUH BEPOATHOCTEH **.

*I'pad, BepmmHa, peOpo. CteneHp BepuinHbL. Yucino pébep U cymmapHas
crenenb BepunH. [IpencraBnenue o cBszHocTu Tpada. Llemm u muxmel. [lytu B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 006 OprueHTHPOBAHHOM Tpade.
Pemenue 3amay ¢ moMoripio rpados*.

8 KVIACC

[IpencraBieHne qaHHBIX B BUE TAOIUIL, TUarpaMm, rpauKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepanuu  Haj
MHOXECTBaMU: OOBEANMHEHHUE, NIEpeceueHne, nonoiHenne. CBoMCTBa onepauuii Haj
MHOKECTBAMH: NIEPEMECTUTENBHOE, COYETATENBHOE, pacIpenenuTenbHOE,
BKJIIOUeHUs. Vcnosnb3oBaHue TrpaHUuecKkoro MPEACTaBICHUS MHOXECTB  Jis
OIMCaHUs PEAbHBIX IIPOLIECCOB U SABJICHUM, IPU PELICHUH 3a1a4.

*3mepenue paccenBaHus AaHHBIX. JlMCIepcus U CTaHIAPTHOE OTKIIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBanus *.

OneMmeHTapHble COOBbITHS ~ ciaydaiiHOro onblta. CoyyailHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crny4aiinbiii BBIOOp. CBA3b MEXK]Iy MaJOBEPOATHBIMU U TIPAKTUYECKU TIOCTOBEPHBIMU
COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOHCTBA [JEpPEBBEB: EIMHCTBEHHOCTHb IIyTH, CYIIECTBOBAHME
BHUCSIYEH BEPILIMHBI, CBSI3b MEXKIY YWCIOM BEPIIMH U yucioM pédep. Ilpasuio
YMHOXEHHsI. Perienne 3a1ad ¢ noMoibto rpagos.

[IpotuBomnonoxkueie coObiTus. [uarpamma Oiinepa. OObeAuHEHHE U
nepeceueHre  coObituii.  HecoBmectHble  coObiTus. @DopMyna  CIOXKEHUSA
BEPOSITHOCTEW. YCIJIOBHAs BEpOATHOCTh. [IpaBuino ymHoxeHus. HeszaBucumeblie
coowiTusa. IlpencraBienue skcnepuMeHTa B BUAEe JepeBa. PemieHuwe 3agad Ha
HaxXO0XJICHUE BEPOSATHOCTEH C IIOMOIIBIO JEpeBa CIy4YalHOIO JKCIIEPUMEHTA,
auarpamm Jitnepa ™.

9 KUIIACC

[IpencraBienne JaHHBIX B BUAE  TaOMUL, JAMarpaMM, TIpaduUKoB,
MHTEpIIpeTalys JaHHBIX. YTeHHe M MocTpoeHue Tabiul, Auarpamm, rpadukoB Mo
pEeanbHBIM JJaHHBIM.

[TepectanoBku u (akropuan. CoyeTaHuss U YUCIO coUeTaHUM. *TpeyrosbHHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BaHHEM KOMOUHATOPHKH.

*T'eomeTpuueckass BeposTHOCTb. CiydaliHbI BBIOOp TOYKM M3 (QUTYpHl Ha
IJIOCKOCTHU, U3 OTPE3KA U U3 AYTU OKPYKHOCTH *.

HcnbiTanne. Ycnex u Heygaya. Cepust UCIIBITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuyu. BeposatHocTu coObITHI B cepun UcnibITaHUu bepHym.

CnyvaiiHasi BEIMYMHA W PACIPECIICHUE BEPOSTHOCTEH. MareMaTudeckoe

43neck u manee * * 0603HAUEHBI TEMBI, H3y4EHHE KOTOPBIX MPOBOAUTCA B 0O3HAKOMMTENLHOM ILiane. [legaror
CaMOCTOSTEIIFHO OTpeNeNsieT 00beM H3y4aeMOro MaTepHraia.



oxunaHue W aucnepcusa. [IpuMepel  MareMaTH4ecKOro  OXHUAAHUS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIWYMHBL. MaTeMaTndeckoe OXUIAaHHWE U
TUCIIEPCHUs CIIy4YalHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIum».

[Tonarue o 3akoHe OOJbIIMX yuced. M3MepeHue BEpOSATHOCTEM C MOMOIIBIO
yacToT. Posib 1 3HaueHne 3aKk0Ha OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHUS PABOYEN
I[TPOI'PAMMBI KYPCA «BEPOATHOCTD U CTATUCTUKA»

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTh U CTAaTUCTUKA» B 7—
9 Kmaccax XapakTepHU3YyHOTCS CIEAYIOIUMU YMEHUSMHU.

7 KJIIACC

Yurtate wuHQOpMANHIO, TPEICTABICHHYIO B TaOiMiax, Ha Jguarpammax;
MPEACTABNIATh JIaHHbIE B BHUJE TaONMUIl, CTPOUTH JAHArpaMMbl (CTOJIOUKOBBIC
(cTronbuathie) U KPYroBbI€) IO MACCHBAM 3HAUYEHUM (C UCIIOJIH30BAHUEM 3PUTEIBHON
HarJISHOCTH W/WIK BepOaIbHON OTIOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajbHbIE  YUCIOBBIE  JIAHHEIE,
MIpE/ICTaBJIICHHBIC B TA0IMIIAX, HA AUarpaMMmax, rpadukax.

OpueHTHpPOBATbCS B MOHATHUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, Merana, HauOoJIblllee 1 HaMMEHbIIIee 3HaUYCHUs, pa3Max.

NmMeTp mnpencraBieHUE O CIy4YalHOM WM3MEHUHMBOCTHM HA IIPUMEpax ILIEH,
(U3UYECKUX BEIWYWH, AHTPOTIOMETPUYECKHUX JTaHHBIX, WMETh IPEICTABIICHHE O
CTaTUCTUYECKON YCTOMYNBOCTH.

8 KVIACC

N3Bnekate u mpeoOpa3oBbIBaTh WH(MOpPMAIMIO, MPEICTABICHHYIO B BHUJE
TaOJull, auarpaMm, rpauKoB; MPEICTABISIThL JTaHHBIE B BUJE TAOJIMI], JUArpamw,
rpauKoB.

OnuceIBaTh MOCIE COBMECTHOTO aHAIN3A JAHHBIE C TIOMOIIBIO CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAaYEeHUH U Mep pacceuBaHus (pa3max, IUCIEpcus u
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTpk 4acTOThI YHUCIOBBIX 3HAYCHUIN U YaCTOTHI COOBITUI, B TOM YHCIIC TI0
pe3yJbTataM HU3MEpeHUHM W HaOmoJeHuH (C  HCIOJIb30BaHUEM 3pPUTEIbHOU
HaIJISTHOCTH W/WJTK BepOaabHOM OTIOPHI).

HaxonuTh BEpOSTHOCTH CIly9allHBIX COOBITUN B OMBITaX, 3HAs BEPOSATHOCTH
AJICMEHTAPHBIX COOBITHH, B TOM 4YHCJIE€ B OIBITaX C PAaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMUA COOBITHUSMH (C HCIIOJIB30BAaHUEM 3PUTEIBLHON HATJISIHOCTH H/WIIH
BepOaJbHON OMOPHI).

Nmets mnpencraBieHue O rpadUUeCKUX MOJENAX: JIEPEeBO  CIy4YailHOTO
AKCIIEPUMEHTA, JuarpaMMbl Diisiepa, YuciaoBas mpsiMasl.

OnepupoBaTh MOHATUSMHU Ha 0Aa30BOM YPOBHE: MHOXKECTBO, MOIMHOXECTBO;
BBITIOJTHSATH OTEPAIMK HaJl MHOKECTBAMU: 00bEIMHEHUE, ITIEpEeCceUeHHE, TOMOTHEHNUE;
MEPEUYUCIIATh  DJIEMEHThl MHOKECTB, TMPUMEHATh CBOWCTBA MHOXECTB (C



UCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

Wmets mpencraBieHne o rpaduyecKoM MpPECTaBICHUE MHOXKECTB M CBSI3ed
MEKly HUMH JUJIsL OTIMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YUCJIE IIPU PELICHUN 3a1a4
U3 JIPYyTUX YYEOHBIX IPEIMETOB U KyPCOB.

9 KUIIACC

W3Bnekats u mpeodpa3zoBbIBaTh HHPOPMAIUIO, IPEAICTABICHHYIO B Pa3IMUHbIX
MCTOYHUKAX B BUAE TaONHII, JUarpamm, rpaukoB; MPEACTaBIATh JaHHBIE B BHUJE
TabJIUI, AUarpaMm, rpauKoB.

Pemarps mpocteiiiine 3amadud OpPraHU30BAHHBIM IepeOOpOM BapHUAHTOB, a
TaK)Xe C UCIOJIb30BAHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

WNMeTtp mpencraBiieHHe 00 ONMUCATENbHBIX XapaKTEPUCTHKAxX JJIsi MAacCHBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHCJIE CPEAHUE 3HAUECHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAUEHUH M YACTOTHI COOBITUS, B TOM YMCIIE MOJIb3YAChH
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHHUI U HAOIIOJeHHM (C OMOpPOil Ha CIPaBOYHYIO
uH(popMaIuio).

HaxoauTbh BepOATHOCTU CIydyallHBIX COOBITHI B HM3YYEHHBIX OIBITaX, B TOM
YlCclie B OMNbITaX C PAaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
WCIIBITAHHUM J10 TIEPBOTO YCIIEXA, B CEPUSX UCTIBITAHUN bepHyIuIn.

NmMeTp mnpencraBieHWe O CIy4YalHOM BEJIIMYMHE W O PACHPEACIICHUN
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4allHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Tematnueckoe MJIAHUPOBAHUE M KOJMYECTBE YACOB, OTBOJAMMBIX HAa OCBOCHHE KaXIOW TEMbl y4eOHOro IMpeameTa
«MaremaTuka» (QenepajbHON alanTUPOBAHHON OCHOBHON 00pa3oBaTENIbHON MpOTrpaMMbl OCHOBHOT'O OOHIEr0 0Opa3oBaHUs
oOyyarommxcs ¢ 3aJCpKKOM MCUXUYECKOIO pPa3BUTHA, B LIEJIOM COBINAJAIOT C COOTBETCTBYIOIIMM pa3lesioM (erepabHOMl
pabouyeil mporpaMMel yueOHOro npeamera «MaremaTtuka» o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOILIEro 0O0pa30BaHUA.
[Tpu sTom Opranusanus BIpaBe caMa BHOCUTbh U3MEHEHHUS B COJAEpKAHHME U paclpesesieHue y4eOHOTro MaTepuana Mo rojaam
oOyueHusi, B IMOCJIEJOBATEIbHOCTh M3YYEHUS TEM M KOJMYECTBO YAaCOB HA OCBOEHUE KAXKIOW TEMBbI, OIpeleIeHUE
OpraHU3alMOHHBIX (opM 0OyudeHus U T.11. OOOCHOBAHHOCTH JIAHHBIX U3MEHEHUH OIpeeNseTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid Y MK, nHauBHTyanbHBIMHA NCUXO(DU3NIECKUMU OCOOCHHOCTAMH KOHKpPETHBIX oOyuaromuxcs ¢ 3I1P, ctenensio
YCBOEHHOCTH HMMH YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTaluu y4eOHOro marepuaja Mo MaTeMaTHKe,
IIPEACTABICHHBIMY B [ [0ICHUTENBHON 3aITHCKE.

5 kimace (ue menee 170 u)

Ha3Banue
pasaeJa (Tembl)
Kypca (4uciao

OcHoBHOE conep:kanue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00Yy4AKIIHNXCS

(43 u)

Apudmerndeckre JEHCTBUS C HaTypaJbHBIMU YHCIAMHU.
CBoiicTBa HyJsi NpU CJIOKEHUM W -YMHOXXEHHUH, CBOMCTBa
CANHUIIBI npu YMHOXXCHHHU. HepeMeCTI/ITeJ'II)HOC nu
COYETATEIbHOE  CBOWMCTBA  CIIOKEHHMSI U YMHOYKCHMS,
*pacIpeIeNTeIbHOE CBOWCTBO YMHOMKEHHMS * 4,

4acoB)
HartypaabHble JecatuyHas cucrema cyucieHus. Psn HaTypanbHbIX uncel. UuTaTh, 3amMChIBATh, CPAaBHMBAThL HATYpPAJIbHBIC YHUCIA;
unciaa. leiicrBus ¢ |Hatypanbueii psa. Yucno 0. HarypanbHble uyuciia HaydyacTBOBaTh B 00CY:KI€HHH CHOCO0OB YIOPSJOYMBAHUSA
HATypPaJbHbIMH KOOp-IWHATHOU MPAMOM. CpaBHeHnue, OKPYTJICHHE YU CEIL.
Y CIAMH HaTypaJbHBIX YUCEIL. HN300paxaTs, KOOPAMHATHYIO IPSAMYIO, OTMedYaTh 4KCIIA

TOYKaAMU Ha KOOPJAWHATHOW MPSMOW, HAXOAUTH KOOPIWHATHI
TOYKH.

HccaeqoBaTh cBOMCTBA HaTypabHOTO pAna, uncen 0 u 1 npu
CJI0’KEHUU U YMHOKECHHH.

M cmosib30BaTh MPaBUJI0 OKPYIVIEHHS HATYPAJIbHBIX YHCEI MPH
HEO0OXOJUMOCTH C OMOPOI Ha aITOPUTM MIPABHIIA.




*JlemuTen W KpaTHbIE™ 4YuWcla, pas3jioKEHUE 4Yucia Ha
MHOXxuTenH. [lenenue c¢ ocratkom. [IpocTteie W cocTaBHbIE
yucna. *IIpuznaku nenumoctu Ha 2, 5, 10, 3, 9*,

Crenenb ¢ HaTypaJIbHBIM IMOKa3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemrenue TeKCTOBBIX 3a/1a4 HA Bce apu(METHUECKUE ICHCTBHS,
Ha JIBUKEHUE U IMOKYTIKH.

BoInoJHAT, apuMeTHyecKkHe IeficTBHS C HATypPaJIbHBIMU
UHCIIaMH, BBIYMCJISATH 3HAYEHUS YKCIOBBIX BBIPAKEHUH CO
CKOOKaMM 1 0e3 CKOOOK.

3anucpIBaTh MIPOU3BEJCHUE B BUJIE CTCIICHU, YMTATh CTCIICHU,
HCMO0JIb30BATh TEPMHUHOJIOTHIO (OCHOBaHUE, I10Ka3aTelb),
BBLIYMCJIATL 3HAYEHHs] CTEINCHEH IIpH HEOOXOAMMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbInoTHATL, NPUKUAKY W OIEHKY 3HAYCHUH YHCIOBBIX
BBIDAKCHUM, MpeAIaraTb U NPUMEHATh NPUEMBI NMPOBEPKH
BBEIYMCIICHHI.

Mcmonp30BaTh INpU  BBIUKCICHUSX MEPeMeCTHTEIbHOE H
coyeTaTejbHOEC  CBOMCTBA  CJI0KEHHSI M YMHOKEHHS,
**pacrpenejuTeIbHOE CBOWCTBO YMHOKEHHUsI*; (OPMYyITUPOBATh
M [PUMEHATH  [paBWia  NpeodpPa3oBaHMsl  YHCJIOBBIX
BBIPA’KEHUH HA OCHOBE CBOMCTB apH(pMETHYECKHMX AeHCTBUH
NMPU HEOOXOAUMOCTH ¢ HANPABJISIOLIEH MOMOIIBIO.
@opMyJIMPOBATh ONpeaeJeHusl JEIUTeNss U KpaTHOro (c
OTIOPOH Ha AITOPUTM IPAaBWIIA), HA3LIBATH JCITUTEIIH U KPaTHBIC
UUCIa;  PACMO3HABATBIPOCTBIE W COCTABHBIE  YHCIIA;
(hopmyIMpPOBATHL M MPUMEHSATHIPU3HAKH JEIMMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha aiaropuT™M mpaBUiia); MPUMEHATH
QJIFOPUTM  PA3JIOKEHWs] YWCIAa Ha MPOCThIE MHOXKUTEIH;
HAXOJIUTh OCTAaTKH OT ACJICHUS 1 HEIIOJIHOE YacTHOE.
Pacno3HaBaTh WCTHHHBICE U JIOKHBIE BBICKA3bIBAaHHS O
HaTypaJIbHBIX YACIAX, NPUBOAUTH NPUMePbI U KOHTPIIPUMEDHI,
CTPOUTH BBICKA3bIBAHUSI W OTPHUIAHMS BBICKa3bIBaHUI O
CBOMCTBAX HATypaJbHBIX YHCEN C OMOPOM Ha oOpasell.

Pemarh TEKCTOBBIC 3aJauyd  apU(PMETHUYECKUM CIIOCOOOM,
HCMO0JIb30BATh 3aBHCHMOCTH MEXIY BEIWYMHAMHU (CKOPOCTH,
BpEMSI, PAcCTOSIHUE; II€HA, KOJIWYECTBO, CTOMMOCTb U JIp.) MIpHU
HEOOXOUMOCTHA C HCIIOJIb30BAHUEM CHPAaBOYHONW WHGOpMAITUU:
AHAJIN3MPOBATH TEKCT 3a7a4d, nepedopMyJIMpoOBaTh YCIIOBUE,
H3BJIEKATh HEOOXOIUMEIS JTaHHEBIE, YCTAHABJIUBATH
BaBHUCHMOCTH MEXKIy BEIWYMHAMU [P HEOOXOJUMOCTH C




HAIIPABJIIOLIEH ITIOMOLIBIO.

MoaeanpoBaTh XOJ pEUICHUS 3aJauyd C IMOMOIIbK PHUCYHKA,
CXEMBI, TAOIUIIBL.

I[IpuBoauTH, pa3duparb pa3IUYHBIC PEIUIEHUSA, 3aIUCH
PEIICHUI  TEKCTOBBIX  3adad  (IpH  HEOOXOAMMOCTH  C
HAIPABIIAIONIEH TOMOIIIBIO).

C moMoIbI0O MeJarora OUEeHWBATH IIOJYYCHHBIA pe3ysbTar,
OCYLIECTBJISATh  CaMOKOHTPOJIb,  IpPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTh OIINOKH.

*Pemath 3agauyMm ¢ NMOMOIIbIO Tepedopa BceX BO3MOKHBIX
BapHAHTOB™.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

Harasianas
reomerpus. Jimanu

HA MJIOCKOCTH
(12 a)

Touka, npsimas, oTpe3ok, Jyd. Jlomanas. M3mMepenue IIvHbI
OTpe3Ka, METPUYECKUE €IMHMUIBl HU3MEpPEHUs  JJIMHBIL
OKpY’>KHOCTb U KpYT.

[Ipaktuueckas padota «IlocTpoenue y3opa U3 OKpy>KHOCTEI».

Yron. IlpsAMoOH, OCTpBIA, TymoW U pPa3BEPHYTBHIM YIJIBL
N3mepenue yrios.

[IpakTuueckas padora «IlocTpoeHue yriaosy.

Pacno3HaBatb Ha  4Yeprexax, pHUCYHKaX, ONHUCHIBATD,
MCIIONIb3Ysl ~ TEPMHUHOJIOTHIOM  HM300paskaTh C  IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOAMMOCTH  TIO
BU3YaJIbHOW OIOpE): TOYKY, MpsAMYIO, OTPE30K, JIyd, Yrodi,
IIOMaHy!0, OKPY’KHOCTb.

Pacno3HaBaTh, MPUBOAUTHL NPHUMePHI OOBEKTOB PEATBHOIO
Mupa, UMerHMX (opMy H3YYEHHBIX (QUIYp, ONEHHBATHL HX
UIMHEHUHBIE Pa3MEPBL.

HUcnonb30BaTh JIMHENKY W TPAHCHOPTHP KAaK MHCTPYMEHTHI JUIS
[MOCTPOCHHUS u U3MEPEHH: U3MepATH JUINHY
O0TPE3Ka, BEINYMHYyTJIA;CTPOMTHOTPE30K3aJaHHOWUINHBI,  YTOJL,
BaJJAHHOW BEIMYMHBI; OTKJIAABIBATH LIMPKYJIEM PaBHBIE OTPE3KH,
CTPOMTH OKPY’KHOCTb 33/IaHHOTO PaInyca.

N300pakaTh KOHQUIYpalluM TE€OMETpHUYECKHUX (Uryp us
OTPE3KOB, OKPYKHOCTEM, WX YacTell Ha HEJIWHOBAHHOW H
KJIeT4aToil Oymare; mpeajiaratb, ONHCHIBATH H 00CYXKIATh
CNOCOo0bI, AQJTrOPUTMBI TIOCTPOEHUS TOCIE€ COBMECTHOTO
QHaAJIN3a.

Pacno3HaBath M M300pakaTh HAa HEIMHOBAHHOM M KJIETYATON
Oymare TpsMOH, OCTpbI, Tymoi, pa3BEPHYTHIA  YTIJIbI;
CPAaBHMBATh YIJIbL.




BbIuncasTh JJIMHBI OTPE3KOB, IOMAHBIX.

[MonumMaTh W WCOOJB30BATH MPH  PpPelleHHH  3ajad
3aBHCHMOCTH MEXIY CIMHUIIAMH METPUYECKOW CHCTEMBI MeEp;
BHAKOMHMTBCS C HEMETPUUECKHMH CHUCTEMaMU MEp; BbIPAKATh
IUTMHY B Pa3IMYHBIX SIUHUIAX U3MEPEHUS TPU HEOOXOAUMOCTH
C OIOpOH Ha CIIPABOYHYIO HH(DOPMAIIHIO.

HccaenoBarh GUTrypbl U KOHPUTYPALUU, UCTIONB3YS ITU(POBHIE

[PECYPCBI.

OO0LIKHOBEHHBIE
npoou
(48 1)

HpoOb. IlpaBunbHble M HempaBuibHBIE JApoOu. OCHOBHOE
cBOicTBO Apodu. CpaBHEHHUE IpOOEH.

CrnosxeHue 1 BeIlYUTaHHE OOBIKHOBEHHBIX Apo0Oel. CMmenanHas
IpoOb. VYMHOXEHHE U JeJeHHE OObIKHOBEHHBIX JApo0eii;
B3aUMHO-O0paTHBIE IPOOH.

Pemienue TeKCTOBBIX 3ajau, coiepkammx ApoOu. OCHOBHBIE
3a/1a4u Ha ApoOH.

IIpumeHeHue OyKB JUIs 3aIIMCH MaTEMAaTUYECKUX BBIPAKEHUH U
MIPEIIOKEHU .

MopneaupoBath B Tpaduueckodd, mnpenMeTHol Qopme, ¢
[OMOULIbI0 KOMIIBIOTEpA IIOHATHS U CBOWCTBA, CBS3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

UuTaTh M 3anUCHIBATH, CPABHHBATH OOBIKHOBEHHBIE ApOOH,
Mpeaiarath U 00CY:KIaTh COCOOBI YIIOPSI0UUBaHUS IpOOEi.
IN300pakaTh OOBIKHOBEHHbIE IpOOU TOUKAMHU Ha KOOPIUHATHOM
psIMOM;  HMCMOJIb30BAaTh  KOOPJAMHATHYIO  MPSAMYI  JUIS
CpaBHEHUs IpoOei.

@opMy/IMpOBaTh, 3alIUCHIBATH € NMOMOLILI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOM ¢ OIOpO Ha MpPaBUIIO;
HCIO0JIb30BATh OCHOBHOE CBOMCTBO JIpoOM Al *COKpalleHHs
mpoOeit M mpuBeAeHUs OpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CIIydasx ™.

IpencraBasitb 10 00pa3lycMeIIaHHYI0 JpoOb B  BHUJE
HENpPaBWJIBHOM W BBIAENSTH LIy 4YacTh 4YHCIa U3
HEeMpaBUILHOM podu.

BbInoHATL apudMeTHYecKue JeilcTBUSA C OOBIKHOBEHHBIMU
MpoOsMU B MPOCTBIX ~ CIIy4asX; NPUMEHATHh CBOICTBA
aprudmeTnyecKkux NeHCTBUHN IS palliOHATN3alUY BEIYMCICHUH.
BbINOJHATL NPUKUAKY M OUEHKY pe3ylbTaTa BBIYMCICHMI;
NnpeaaraTth ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUN.
IMpoBoauTh HCCAENOBAHUS CBOMCTB Jpo0Oed, Omupasch Ha
YUCIIOBbIE O3KCIEPUMEHTHl (B TOM 4YHCIE C IOMOILBIO
KOMITbIOTEPA).

Pacno3HaBaTh MCTHHHBIE U JIOXKHBIE BBHICKA3bIBaHUS O APOOSIX,




NPUBOAUTH NPUMEPbl U KOHTPIIPUMEPBI.
PemaTth npocTeiIIneTeKCTOBbIE 3a/1auH, CoJeprKaliue JpoOHbIe
TaHHBIE, U 3aa44 Ha *HAXOKICHUE YacTH LEJIOr0 U LEJIOro Mo
€ro YacTH; BBISIBJIATHL HX CXO/ACTBA U Pa3InyMs ™.
MoaeaupoBaTh XOJ PELICHUS 33Ja4d C IOMOIUBIO PHCYHKa,
CXEMBI, TAOIHLIBI.

IIpuBoauTH, pa3dmparb, OLEHHUBATHL DPA3JIMYHBIC DPELICHUS,
3allUCH PELICHUH TEeKCTOBBIX 3aJady IpHU HEOOXOIUMOCTH C
HaIIPaBJISAOIIEH TOMOILBIO.

C noMombl0 mneJarora OUEHMBATHL IIOJNYYEHHBIM peE3ylbTar,
OCYIIEeCTBJIATHL  CAaMOKOHTpOJIb,  IIpOBepsii  OTBET  HA
COOTBETCTBUE YCIIOBHIO, HAXOUTH OLINOKH.

3HAKOMUTHLCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

Harasanas
reomeTrpus.
MHOroyroJIbHUKHU
(10 u.)

MHoroyronpHuku.  YeTbIpEXYroJIbHUK,  NPSAMOYIOJIBHUK,
KBaJIpar.

TpeyronbHUK.

[Inomanp U nepuMeTp MpsIMOYTOJIbHUKA M MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX W3 NPAMOYTOJBHUKOB, €IUHUIIBI H3MEPEHUs
mwroniaau. [lepumerp MHOTOyTrOJbHUKA.

PacnosnaBarb, u300paxkaThb C [OMOIIBIO  YEPTEKHBIX
MHCTPYMEHTOB W OT PpYyKH, MOJAEIHpPOBaTh U3 OyMmaru
MHOTOYT'OJIbHUKH.

I[puBoaUTHL MpUMEPbI O0OBEKTOB PEAIBHOTO MHUPA, MMEIOIIUX
bopmy MHOTI'OYT'OJIbHUKA, IIPSIMOYT OJIbHUKA, KBaJpara,
TPEYTOJIbHUKA, OLIEHUBATH UX JINHEHHBIC pa3MEpBI.

BoruucasaTs: NEPUMETP TPEYroJbHUKA, MPSAMOYTOJIbHHUKA,
MHOTOYT'OJIbHUKA; IUIOIIAAb IMPSMOYTOJbHUKA, KBajapaTa (IpH
HE00XO0IMMOCTH C OTOPO Ha allTOPUTM YUEOHBIX JEHCTBUIA).
N300paxkaTh OCTPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE "
TYIIOYT'OJIbHBIE TPEYTOJIbHUKHU.

CTpouTh Ha KJeT4aTroil Oymare KBaJpaT U NPSIMOYTOJBHUK C
BaJlaHHBIMU JJIMHAMU CTOPOH.

HUccenoBaTtb CBOWCTBA IPSMOYTOJIBHUKA, KBajgpara IyTEM
PKCIIEpUMEHTa, HaOJIONEHUs, M3MEPEeHUs, MOJCIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U NPSIMOYTOJIbHHKA.
Pacno3HaBaTb HCTHHHBIE U JIOXKHBIE BBICKAa3bIBAHUSA O
MHOI'OYTrOJIbHUKAX, MPUBOAUTH PUMeEPbI U KOHTPIIPUMEDEI.
HcceaenoBarb 3aBHCHUMOCTD IUIOLIAAN KBaJApaTa OT JJIMHBI €ro
CTOPOHBI.




M cmosib30BaTh CBOMCTBA KBAJAPATHOM CETKH I ITOCTPOCHHUS
¢buryp;  pa3domBaTh  IpPSIMOYIOJIbHMK  Ha  KBaJpaThl,
TPEyroJIbHUKU; COCTaBJATb (QUIYpbl M3  KBAagpaToB M|
HPSMOYTOJIbHUKOB U HaXOJAUTh UX IJIOIIA/b, pa30MBaTh GUIypsl
Ha MPSMOYIOJIbHUKN U KBaJIpaThl U HAXOAUTh UX IUIOIIAJbL (IIpH
HEO0XOIMMOCTH C HAIPABJISIIOIIEH TOMOLIBIO).

Beipa:kaTh BeIMYMHY IUIOLIAAM B PaA3JIMYHBIX EIMHHLAX
M3MEPEHUsI METPUYECKOW CUCTEMBI MEpP, HMCHOJb30BATH
BABUCHUMOCTH MEXIYy METPUYECKUMHU €IVHULAMU H3MEpEHUs
[UIOINAAX NP HEOOXOIMMOCTH C ONOPOHl Ha CIPaBOYHYIO
MH(pOpMaLIUIO.

3HAKOMHMTBCA C MpHMepaMH NPHMEHEHUsl IUIONAIU M
[epuMeTpa B IMPAKTUYECKUX cuTyanusax. Pemars 3agauum u3
peaIbHON XKU3HH, P HEOOXOJUMOCTH C OIOPOH Ha aJrOpUTM
[IPABUJIA, 00CYKAATh Pa3IM4YHble CIIOCO0BI PEIIECHUS 3a1a4.

lecaTnanbie
npoou
(38 u)

JlecsatnyHas 3anmuch apodeii. CpaBHEHUE ACCATUYHBIX IPOOCH.

JleWicTBUS C EeCATUYHBIME Ipo0siMu. OKpyTIIEHHE JECITUIHBIX
Ipobeit.

Pemenne TekcToBBIX 3ajad, coaepxkamux ApoOu. OCHOBHBIE
3a/1ayM Ha APOOU.

IpencraBiasATh JECATHYHYIO JpoOb B BHUAEC OOBIKHOBEHHOM,
YMTATh M 3alUChIBaTh, CPAaBHUBATH JCCATUYHBIE Jpo0w,
npepjaratb M 00CYy:KIaThb  CHOCOOBI  YIIOPSAIOYMBAHHUSA
IMeCATUYHBIX TPOOEH.

N300paxkaTh JeCATHYHBIE JPOOM TOYKAaMU Ha KOOPIMHATHOM
MIPSMOM.

BoISIBAATH CXOACTBAa W Pa3jMuusl NPaBWI apu(YMETHUECKUX
MEeNCTBUM ¢ HATYpPaIbHBIMH YUCIAMH U JACCITUYHBIMU APOOSMHU,
[OCJIE COBMECTHOTO aHAJIN3A.

BuinoiHaTs, apudmeTnueckue JACHCTBUA C  JIECATHUYHBIMU
MpoOSMHU; BBIMOJIHIATH, NPHKUAKY ¥ OLEHKY pe3ylbTaTa
BBIYMCIICHU.

Ipumensith cBoiicTBa apuMETHYECKUX JeHCTBUH  uIs
[PallMOHAIM3ALMHA BEIYUCIICHUN.

I[puMeHsITH NPABUJIO OKPYIJIEHHS JCCATUYHBIX TpoOeH, mpu
HEOOXOAMMOCTH C BU3YAITHHOU OMOPOH.

I[MpoBoauTH MCCIAETOBAHUSI CBONCTB JECATHYHBIX JpoOei,
OMUpPasiCh HAa YHCJIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C




[MOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JpOOsX,
NPUBOAUTL  NPUMEPbI U KOHTPIPUMEDPHl,  CTPOUTH
BbICKA3bIBAHMS Y OTPULIAHUS BBICKA3bIBAHUM.

PemiaTh nMpoCTEHIIMETEKCTOBBIC 3a/1a4H, COJIEpKaIue JpoOHbIe
TaHHBIC, U HA *HAaXOXACHHWE 4YacTU ILIEJIOr0 MU LEJIOro IO €ro
4aCTH *; BBIAABJIATH UX CXOACTBA U pPa3Inyms.

MopenupoBaTh XOJ PELICHHs 3aladd C IOMOILBIO PUCYHKA,
cxembl, Tabauubl. Pa3oupaTh pa3iIU4yHbIE PELICHUS, 3alUCH
[PELIEHUI TEKCTOBBIX 3a/a4.

OnepupoBaTh IpOOHBIMU YHCIAMU B PEAIbHBIX JKU3HEHHBIX
CUTyaLUsX.

C nmoMombI0O MeAarora OUEHUBATHh IIOIYYCHHBIM DPE3yJIbTarT,
OCYILECTBJATH  CAaMOKOHTpOJIb,  IIPOBepsii  OTBET  HA
COOTBETCTBUE YCIOBUIO, HAXOAUTh OLIMOKH.

3HAKOMMTBCS ¢ HCTOPHEi pa3BUTHs apU(METHKU

Harasianas
reoMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
(9w

*MHororpanHuku. M3o0pakeHue MHOrorpaHHukoB. Mopenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpsiMmoyronbHbI napamnenenunen, kKy6. Pa3séprku kyba u
napajuieJenume/a.
O061BEM Kyba, MPSAMOYTOIBHOTO Mapajiieenuneaa™.

Pacno3HaBaTh Ha 4epTeKaX, PHUCYHKaX, B OKPYKalouem
MHpe NPSMOYTOJBbHBIN Napanienenune], Ky0, MHOrOTpaHHUKH,
ONMCHIBATb, MCHOJIB3YS  TEPMHHOJIOTHIO, OLEHMBATH
ITMHEWHBIE pa3MepBhl.

IpuBoauTL NpUMeEPbl OOBEKTOB PEATLHOTO MHUPA, MMEOIINX
(bopMy MHOTOTpaHHHKA, MPSMOYTOJIBHOTO MapajieNenumnesa,
KyOa.

N300paxkaTh Ky0O Ha KjeTyaToi Oymare.

HccnenoBarb CBOMCTBA KyOa, MPSAMOYTOJIBHOTO
napajiesnenunesa, MHOTOIPAaHHUKOB, HCHOJIb3ys MOJETH MpU
HEOOXOIMMOCTH C HATPABJISIONIEH TOMOMIBIO.

Pacno3HaBaTh  pa3BépTkM Ky0a UM MapajUienenuresa.
MoaenupoBath Ky0 W napajuienenunesn u3 OymMard M Mpoyux
MaTepuasoB, Mo 00pasiy.

Haxoauth u3MepeHUs, BBIYUCIATH IUIOL[A/Ib TOBEPXHOCTH;
00BEM Ky0a, IPSIMOYTOJIBHOTO IMapajulesenumnesa ¢ onopoi Ha
QITOPUTM YIeOHBIX JICHCTBHIA, MCCJIeI0BATH 3aBHCHMOCTD




00BEMa Kyba oT JUTUHEI ero pedpa.

Ha6s101aTh M NPOBOAUTH AHAJOTHM MEXIy MOHITHUAMU
TUIOMaaM U 00bEMA, TIEPUMETPA U TUIOIIA TN MOBEPXHOCTH.
Pacno3naBaThb MCTHHHBIEUI0KHBIEBLICKA3bIBAHHSIO
MHOIOI'DaHHUKAX, MPHUBOAUTH NPHUMEPBI U KOHTPIIPUMEDPHI.
PemiaTh 3aga4u U3 peajibHON KU3HHU.

IloBTOpEeHue
M 00001IeHHE
(10 4.)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
0000111eHHE 3HAHUT.

BoruucasaTh 3Ha4C€HUs BBIPDAXKCHUM, COACPKALUX HATyPAJIbHbIC
YUClia, OOBIKHOBEHHBIE U JIECATUYHbBIE JIPOOH, BBIMNOIHATD
rpeoOpa3oBaHMs YUCE MPU HEOOXOIUMOCTH C HaIpaBIISIONIEH
MOMOIIBIO.

BoioupaTts  cmoco®  CpaBHEHHMS — 4HCel,
NPUMEHATh CBOWCTBA apU(PMETUUYECKHX
[paliMOHaIN3aluU BBIYUCICHUH.
OcyliecTBIATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUH H
CaMOIIPOBEPKY pe3ysibTaTa BbIUNCICHUM.

Pemats mpocreilliMe 3agauyM U3 PEAIbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YecKHe 3HAHMS UId PEUICHHs 3a7a4d U3
PYTUX y4eOHBIX IPEAMETOB.

Pemiate npocreiilime  3ajaa4u
CPABHUBATL  CHOCOOBI  DELICHUSA
PanuoOHAJbLHbIH CIOCO0.

BBIYHCIICHHH,
NEUCTBUN  IUIA

pa3HbIMU
3a/1a4d,

crocodamm,
BBIOMpATH

6 xiaacc (e menee 170 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE€ CoI€piKaHuE

OcHoBHbIE BHIBI 1eSITEJIbHOCTH oﬁyqaloumxca

HarypanbHble
yuciaa
(30 9)

Apudmernueckue JIEHCTBHS c MHOT'O3Ha4HBIMH
HaTypaJIbHBIMU YHUCIAMU. YHUCIIOBBIE BBIPAKEHUS, MOPSIAOK
JeicTBUi, ncnoib30BaHue ckoOOK. OKpyriieHue HaTypadbHBIX

BeimonnsaTs apudgmMerndyeckue AeHMCTBHS C MHOIO3HAYHBIMU
HATYpaJbHBIMU 4YHCIAMHM, HAXOAMTb 3HAYEHHUs] YHUCIIOBBIX
BBIpAXEHHUH cOo ckOOKaMU U 0e3 CKOOOK; BLIYMCJSITH 3HAYECHU S




YHCell.
Jenutenu u KpaTHbIC YMCIIa; *HAUOONBIINNA OOIIMI JACIUTEIH
Y HaMEHbIIee 00IIee KpaTHOE *.

Pa3znoxxeHne umncna Ha NPOCTBIE MHOXWTENU. JlenmmMoCTb
CyMMBI U IIPOU3BENCHMUS. [{eleHne ¢ 0CTaTKOM.
Penienue TekCcTOBBIX 3a7ad.

BBIPAXEHUI, COIEPIKALLUX CTEIIEHU.

BbINOJHATL NPUKUAKY M OLEHKY 3HAYECHUH YHUCIIOBBIX
BBIPA)KCHUH, IPUMEHATh NPUEMBI IPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IIpY  BBIYMCICHUAX NepeMecTUTeIbHOe |
coyeTaTejlbHOE CBOMCTBAa CJIOKEHHSI M  YMHOKEHWHs,
*pacnpeaeuTeIbHOE CBOMCTBO YMHOKEHHSI OTHOCHTEJIBLHO
CJI0KeHUs ™, CBOICTBA apu(MeTHYECKHX J1elCTBHI.
HccnenoBarh  4KMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBaTh OMNpededeHHsl JICIUTENI1 W KpaTHOro,
HauOOJbIIEr0 OOIIEro JAEIUTeNs M HAUMEHbBIIEro O0OIIero
KpaTHOTO, IPOCTOTO M COCTABHOI'O YHUCEJ; HCIOJIB30BATH 3TU
MOHSTHS IIPU PELIEHUH 3a]1a4 (TP HEOOXOAMMOCTH € OOPO Ha
AJITOPUTM IPaBUIIA).

I[puMeHsITH AJITOPUTMBI BBIYUCICHHUS HAHOOJBIIEro OOIIeTo
JIenuTeNss W HauMEHBIIEro OoOIIero KpaTHOrO JABYX YHCEl,
QJITOPUTM Pa3JIOKEHUS YHUCIIa HAa IPOCThIE MHOKUTEH.
HccnenoBath cBoiicTBa IEIMMOCTH CYMMBI U IPOU3BEIEHUS
YHCEJI C ONIOPOM Ha BOIPOCHBIH IUIAH.

IIpuBoauTH, NpHUMeEPbI 4YKMCEN C 3aJaHHBIMM CBOWCTBAaMHU,
pacno3HaBaThb BepHble M HeBepHbIe YTBEPXKICHUSA O
CBOMCTBAX YMHCEJ, ONPOBEPraTb HEBEPHbIE YTBEPXKIEHUSA C
MTOMOIIbIO0 KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHE  NpPEAJIOKeHHUs  C
MTOMOMUIBIO CBSA30K «H», «UIIN», «ECIH..., TO...» I10 00pa3iy.
Pemath TEKCTOBBIE 3a/1a4H, BKIIOYAIOIINE TOHATHS AEITUMOCTH,
apu(meTnyeckuM CcrnocodboM, UCIHOIB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IJIaH.
MopaenupoBarh XOJ pEIICHUS 3aJadd C MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOJIHIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JINYHbIE PeHIeHUs],
3alMCH  pelleHHil TeKCTOBBIX 3aJa4 C HalpaBJIAIOIIEN
MTOMOMUIBIO.

Kputnyecku OLICHUBaTh MOJIyYeHHBIH pe3y/abTaT, HAXOAMTh




OIIII/I6KI/I, OCYHIECTBJIATHE CaAMOKOHTPOJIb, IIPOBEPSHASA OTBET
Ha COOTBETCTBUC YCJI0BUIO.

Harasianas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

*leprneHauKyIsIpabie OpsaMble. I1apamiennrabie IpIMBIE *.
Y

PaccrossHne mexnay IOByMs TOYKaMH, OT TOYKM JO IPSIMOH,
JUIMHA ITyTHU HA KBAaJPAaTHOM CETKeE.
*[IpuMepbl IPSAMBIX B TPOCTPAHCTBE *.

Pacno3naBarp Ha ueprexkax, PUCYHKax Clydad B3aMMHOIO
PacIoJIOKEHUs IBYX MPSAMBIX.

M300paxkars ¢ 1NOMOIIBLI YepPTEKHBIX MHCTPYMEHTOB
KjIeTyaToll Oymare [Be IepeceKaloluecs IpsMble, JBeE
[apaJUICIbHBIE IIPSIMBIEC, CTPOUTH IPIMYIO0, IEPICHAUKYIISPHYIO
JAHHOM.

IlpuBoauTh NpuMepbl IapaJuIEIbHOCTH u
NEPIEHIUKYJISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHHKAX IEPHEHIAUKYJSIPDHBIE W
napajuiejabHble  CTOpOHBL. WM300pa:kaTh MHOIOYIOJBHUKU C
HapajuleIbHBIMU, NEPIEHIUKYIISIPHBIMA CTOPOHAMM I10 00pas3ily.
Haxomuth paccrosHue MEXIy ABYMs TOUKaMHU, OT TOYKH [0
IpsAMOM, JUIMHY IIyTM Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCIOJb3Ys HU(PPOBBIE PECYPCHI.

JApoou
(32 9)

OObIKHOBEHHAsT ~ JIpoOb, OCHOBHOE€  CBOWMCTBO  Jpo0w,
cokpaienue n1pooeit. CpaBHEHHE U YIIOPSIOYUBaHUE APOOECH.
Hecstrnunbie poOU U METPUYECKask CUCTEMa Mep.

Apudpmernueckue  AeMcTBUST ¢ OOBIKHOBEHHBIMH U
JECSITUUHBIMH IPOOSMHU.

OtHomenue. [lenenne B JaHHOM OTHOIICHHWH. *Macmra*,
MIPONIOPLIUSL.

IlonaTue mpoueHra. BeluncieHWe MpPOLEHTa OT BEJIWYMHBI U
BEJIMYUHBI 10 €€ MPOLIEHTY.

Penrenne TeKCTOBBIX 3a/1a4, COACPXKALIMX IPOOH U POIIEHTHI.
[TpakTnueckast pabora « OTHOIIEHUE AJIMHBI OKPY>KHOCTU K €€
JUAMETPY».

CpaBHUBATHL W YHNOPSIAOYMBATH JpOOH, BHIOMPATH CHOCOD
CpaBHEHMs Ipobei.

IIpencraBiasaTh JeCATUYHbIE IpOOM B BHUJE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJIE JIECATUYHBIX, HCIMOJIb30BATH
IKBUBAJIEeHTHBIE MpeICTABJAeHUs] APOOHBIX 4YHCEN MPH HX
CpPaBHEHMM, TIPH BBIYMCIEHUSAX (NP HEOOXOIUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Hcnonwb3oBaTrh JeciaTHUUHBIE ApoOU Tpu TpeodpazoBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BoInoJiHsaTh apudpmernyeckne aeiicTBUsI C OOBIKHOBEHHBIMU
U JCCATUIHBIMH JIPOOSMH.

Boruucasrts 3HAYEHUS BBIPAXKECHU, coJiepKaImnx
OOBIKHOBEHHBIE W JIECATHYHBIE  JpOOHW,  BBHITIOJIHSTH
npeoOpa3oBaHusi poOeli, BHIOMPATH CHOCO0, NPUMEHSTH
cBoiicTBa apuMETUUYECKUX JCUCTBUN U1 pallMOHATH3AIAN
BBIYMCIICHUM.




CocTaBisiTb OTHOIICHHS M TPONOPIMH, HAXOMMTH OTHOILICHUE
BEJIMYMH, JETUTH BEJIMUYUHY B JAHHOM OTHOIIECHHH.

Haxoauth 3KCNepUMEHTAIBHBIM NMYTEéM OTHOLIEHHE JIMHbI
OKpyX)HOCTHU K €& guamerpy (OIpu HEOOXOAUMOCTH C
HAIPaBJIAIOIIEH TOMOIIBIO).

Haxoauth Macmitad 1uiaHa, KapThl U BBIYUCISATH PACCTOSHUSA,
UCTIOJB3Ys MacITal ¢ OMOPOH Ha AITOPUTM Y4eOHBIX IEHCTBUM.
OOBSICHATH, UTO TaKO€ MPOIEHT, YNOTPeOIsITh 000POTHl peuu
CO CIIOBOM «IIPOLEHT». BbIpaskaTh IPOLEHTH B ApOOIX U
JIpoOH B MPOIIEHTAX, OTHOIICHHUE BYX BEJIHUYMH B MIPOIEHTAX.
BbIuMCIATH TPOLIEHT OT YMCIIA U YUCIIO TIO €TO TPOLIEHTY.
Oxpyrasitb JApoOM U TPOLEHTHl, HAXOAUTh MPHOIMIKEHUS
qHuCeNl TPU HEOOXOIUMOCTH C HCIIOJIB30BAaHHEM BH3YaIbHOM
OTIOPBL.

Pemath, 3agaum Ha 4YacTH, MPOLEHTHI, NPONOPIMH, Ha
HaxOoXJAeHue ApooOu (TPOIEeHTa) OT BETUYHUHBI U BETUYHHBI 110 €€
npoOu (TpoleHTty), npoOu (MpOLEeHTa), KOTOPBIH COCTaBIISIET
onHa BenuuMHa oT  apyrod. IlpuBoauTh, pa30dupark,
OIlEHUBATH PA3JINYHBIC PEILIEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3ajJja4u Mpu HEOOXOJUMOCTH C HAINPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamu ©3 TAOMUMI U JAMATPAMM,
UHTEPIPETUPOBATH TaOJIMYHBIE JaHHBIE, OTIpesieNTh
HanOoJIbIIIee M HANMEHBIIIEE U3 IPEICTABICHHBIX JTaHHBIX.

Harasanas

reoMeTpusi.

Cummerpust
(6 9)

*QOceast cummertpus. LleHTpanbHas cuMMeTpus.

[TocTpoeHne cUMMETPUYHBIX PUTYD.
CumMeTpHs B IPOCTPAHCTBE*.

Pacno3naBaTh Ha yepTekax M M300pakeHUIX, H300pakaTh OT
PYKH, CTPOUTH C TOMOIIBI0O MHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TPEYrOJbHUK, TNPAMOYTOJIBHUK, OKPYXHOCTD),
CHUMMETPUYHYK) JAaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAIOLIEH TOMOILBIO.

Haxoauth npuMepbl CHMMETPHUH BOKPYIKAOIIEM MHUpE.
MopneaupoBars U3 Oymaru 1Be (GUIYpbl, CHUMMETPUYHBIE
OTHOCUTEJIBHO INPSMOM; KOHCTPYHPOBATh TI'€OMETPHYECKUE
KOH(UTypaIyy, UCIONb3ysl CBOUCTBO CUMMETPHH, B TOM YHCIIE
C MOMOUIBIO LUQPOBBIX PECYPCOB C ONOPOM Ha aIroOpuTM




y4eOHBIX JICUCTBUH.

Boipaxkenust
¢ OykBamMu
(6w

[TpumeHeHue OyKB Ul 3alIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npeioxkeHuil.  *bykBeHHblE  BBIp@KEHHS U YHCIOBBIE
IIOJICTAaHOBKHU *.

bykBeHHbIE paBEHCTBa, HAaxO0KJICHUE HEU3BECTHOI'O
KOMITOHEHTa. DOpMyIIBL.

Hcnoab3oBaTh OYKBBI U151 0003HAYCHHs] YHCEN, NP 3aIllUCU
MaTEeMATHYECKUX  YTBEPKACHHUMA, COCTABISATH OYKBCHHBIE
BBIPAYKECHHUS 10 YCIIOBUIO 3a7]a4H.

HccaenoBaTtb  HECIIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBBI JJI UX 3aITUCH.

BolunciasTh 9MCIOBOE 3HAUYCHHWE OYKBEHHOTO BBIPAKEHUS MPU
3aJIaHHBIX 3HAYCHUSAX OYKB C OINOPOWM Ha aJTOPUTM Yy4eOHBIX
JICHCTBHIL.

3anucbIiBaTh ¢opmy.bi: nepumMeTpa u IUIOILA N
NpSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPYXHOCTH, TUIOIIAJN
KpyTa; BLINOJIHSITH BRIYHCJIEHHS 110 3TUM (HopMyIaM.
CocTaBisiTh (pOpPMYJibl, BBIPAKAIOIIHUE 3aBUCHMOCTH MEXAY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, pACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM pabOTHI;
BBITMIOJTHATH BBIYUCIICHUS IO 3TUM (opMyJIiam.

HaxonuTh  HEW3BECTHBI  KOMIIOHEHT  apH(pMETHYECKOTro
JIEVCTBUS.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXYTroJIbHUK, IIpUMEpPEHL YETBIPEXYTOJIBHUKOB.
[IpsMoyronbHUK, KBagpaT: CBOHCTBA CTOpPOH, YIJIOB,
JMaroHanei.

N3mepenue yriioB. Buabsl TpeyrojJbHHUKOB.

[Tepumerp MHoOroyrompHuka. Ilnomanp ¢urypsl. @opmymsi
nepuMerpa M IUIOWAAM HpsMoyronbHuKa. [lpubmmxénnoe
U3MEepeHHe IIomaan Guryp.

*[IpakTudeckas padora «Ilnomanas kpyra» *.

N300paxkaTh Ha HEIWHOBAHHOW W KJeT4yaroil Oymare c
UCIOJIb30BaHUEM YepPTEKHBIX MHCTPYMEHTOB
YeTHIPEXYTOTBHUKU c 3a/laHHBIMU CBOICTBaMH: C
napajyieNIbHbIMU, MEepIeHAUKYISIPHBIMU, PaBHBIMU CTOPOHAMH,
OpSMBIMH ~ yTJIAaMH H  JIp., PaBHOOEAPEHHBIH TpPEyroJbHHUK.
IIpeanarats un 00Cyk1aTh COCO0bLI, AJITOPUTMBbI IOCTPOCHUS.
HceaenoBarh,ucnomnb3ys HKCIEPUMEHT, HabJIt01eHue,
MOJIEJTMPOBAaHUE, CBOMCTBAa  MpPSMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIHLHUKH C OMTOPOI Ha BOTIPOCHBIH TIJIaH.
O00CHOBBIBATh, ONPOBEPraTh C IOMOLIBIO KOHTPIPUMEPOB
YTBEpXKIEHHUsI O TPSIMOYTOJBHUKE, KBaJapare, pacno3HaBaTh
BEPHBIEC U HEBEPHBIE YTBEPKIACHUSI.

H3mepsiTh M CTPOUTH C MOMOILBIO TPAHCIIOPTHPA YTIJbl, B TOM
4HCcI€ B MHOTOYTOJIbHHMKE, CPABHHUBATH YIJIBI; PACIO3HABATH




OCTpbI€E, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIC YIJIBL.

PacnosnaBars, U300paxKaTh OCTPOYTOJIbHBIH,
IIPSAMOYTOJIBHBIN, TYyIIOYT'OJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI  TPEYroJIbHUKM (MpU HEOOXOAMMOCTH C
MCII0JIb30BaHUEM BU3YAJILHOH OIOPHI).

Beruucasrts HEPUMETP MHOI'OYTOJIbHUKA, IJI01A1b
MHOTOYTOJIbHUKA pa30MeHneM Ha MPSMOYTOJbHUKHU, Ha PABHbIC
burypbl, HCHOIB30BATh METPUUYECKUE EIUHUIBI H3MEpPEHUS
JUTHHBI ¥ TJIOMIAAN C OTIOPO Ha allTOPUTM YYeOHBIX CHCTBUH.
Hcnoabn3oBaTh NpudIHKEHHOE U3MePeHHe JJIMH U IUIoNa1en
Ha Kier4yaroi Oymare, NpHOMIKEHHOE W3MEpEHHE JUTHHEI
OKPY>KHOCTH, TUIOLIaJAH Kpyra.

IHoaoxxuTeIbHLIEC H

Ilenple  uwmcia. *Monynb  4ucna,  reoMeTpuyecKas

I[IpuBoANTH NpHUMePHI HCIOJIB30BAaHUS B DPEAIBHON KU3HU

oTpHUAaTeJIbHbIE UHTepIpeTanus Moaysi. YucioBble IpOMEKYTKH *. MOJIOKUTEIBHBIX U OTPUIIATENIbHBIX YHCET.
yucaa ToNOKUTeNbHBE U OTpHI@TENbHble uncna. CpaBHEHHE N3006paxkath 1eble YKCIa, MOJOKHUTENBHBIE U OTPULIATENbHEIE
(40 1) TOJIOKMTENBHBIX U OTPHIATENBHBIX uKcel. Apumerndeckue | TMCIa  TOUKaMH — Ha — HUCIOBOM  IPAMOH,  HCHOJbL30BATH
JeHCTBHUS C TIOI0KUTENLHBIMU U OTPULIATENLHBIMY yiciamy, | TACIOBYIO IPAMYIO UL CPaBHCHIS HHCCIT.
PeliieH e TeKCTOBBIX 3a,1a4. IIpumeHsiTH NpaBUJIA CPAaBHEHUS, YNOPSAOYMBATH LEJIbIE
YUCIIa; *HAXOAMTH MOIYJIb yucia™.
@®opMyJIMPOBATh MPABUJIA BEIYHUCICHUS C TIOJOKUTEIBHBIMU U
OTPULATENIbHBIMU YHCJIaMH, HAXOAUTH 3HAYEHHS] YHCIIOBBIX
BBIpAXEHHI, coJiepKaInx JENUCTBUA
C TIOJIOXKUTEIBHBIMHU ¥  OTPULIATENIBHBIMU  YHCIAMH  TIPH
HEO0OXOJIUMOCTH C OMOPOI Ha aNTOPUTM IIPABHIIA.
IIpumeHsaATh CBOWCTBA CIOXEHUA U YMHOXEHHS  JUIA
peoOpa3oBaHUs CyMM U MTPOU3BEACHUN.
IIpeacraBiieHue [IpsimoyronbHast ~ cucTeMa  KOOpAMHAT HAa  IUIOCKOCTH. | OOBSICHATHL M HJLUTICTPHPOBATH MOHATHE NPSIMOYTOJIBHON
JAaHHBIX KoopamHatel TOYKM Ha MIOCKOCTH, aOCIIUCCa U OpIMHATA. CUCTEMBbl  KOOpJMHAT  HAa  IUIOCKOCTH,  HCIOJIb30BAThH
(64) Cronbuathie 1 KPYrOBBIE THArPAMMEL. TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPIWHATHOM IIJIOCKOCTH TOYKH H

[Tpaktuyeckas pabdora «Iloctpoenue auarpamm.
Pemenne  TEeKCTOBBIX  3a1ay,  CoAep KallluX
IpeJCTaBIeHHbIE B TAOJIHMIIAX U HA TUarpaMMax.

JIaHHEBIC,

¢urypsl 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTh KOOPIUHATHI
TOYEK.
Yurath CTOJIOuUaThIe " KpPYTOBbIE JarpaMMBbl;




HHTEPNpPeTUPOBATH JIaHHBIC; CTPOUTH cTos04aTeie
JIMarpaMMmal.

Hcnoab3oBaTh MH(POPMALUIO, TIPEICTABICHHYIO B Ta0IuUIaXx,
Ha JauarpamMmax JJid PELIeHHs TEKCTOBBIX 3a/Jad MU 3a1ad U3
peanbHOU KU3HU.

Harasnuas
reoMeTpusi.
Durypsbl

B NIPOCTPAHCTBE
9y

*[IpssAMOYTOJIbHBIN Tapasuienenumnes, Kyo, npusma, nupamuaa,
KOHyC, UuMiauHAap, 1map u  cdepa.  M3o0Opaxenue
IIPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEPTOK
MHOTOI'PAaHHUKOB, IIMJIMHAPA U KOHYCA.

[TpakTrueckast paborta «Co3nanue Mojenei
IPOCTPAHCTBEHHBIX (pUTYDPY.

[Tonsitue oOBEMA; eauHMIBI U3MepeHus o00béma. OO0BEM
MPSIMOYTOJIBHOTO TIapaJuIesienurena, Kyoa, hopMyIibl 00béma *,

Pacno3naBaTh Ha  uyepTeXax, PpHUCYHKAaX, ONHMCHIBATH
nUpaMuay, MpU3My, [HUIHHIP, KOHYC, Iap, H300paaTh UX OT
PYKH, MOEJHPOBATH U3 OyMaru, IJIaCTUIMHA, IIPOBOJIOKU U JIp.
¢ Hampasisitouie nomoiuso. IIpuBoANTH NMpUMepbl 0OBEKTOB
OKpY>KaloLIero MUpa, UMELINX (GOpMbl Ha3BaHHBIX TeJl.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U IUAMETP, pa3BEPTKA.

H3yyaTh, UCTIONB3Yys SKCIEPUMEHT, HAONIOIEHUE, W3MEPEHHE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BBIABJIATH CXOACTBA M Pa3INYH:
MEXJY MUPaMHUIION M IPU3MOIL; MEXIY LMIUHIPOM, KOHYCOM U
IapoMm.

Pacno3snaBath pa3BEPTKU Mapajuienenunena, Kybda, MpHU3MBI,
UpaMU/Ibl, KOHyCa, HWINHAPA; KOHCTPYMPOBATH JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIAOLICH
MTOMOIIIBIO.

Co3naBaTh MOJeIH NIPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TJTACTUIIMHA U JIP.) C OIIOPOW Ha alrOPUTM yUeOHBIX
JIEUCTBHIA.

N3mepsaTs Ha Moaeasix: JUIMHBI pPEOEP MHOIOTPAHHUKOB,
JMaMeTp I1apa.

Boruucasats mno  ¢opmyaam: 00bEM  IPAMOYIOJIBHOTO
napajenenunena, Kyoa; HCIoJIb30BaTh €AMHUIBI H3MEPEHUs
00bEMa; BBIYMCAATH OOBEMBI TEJ, COCTABIICHHBIX W3 KYyOOB,
napajulelIeuIe0B; peliaTh 3aJa4i C PEaIbHbIMU JaHHBIMU C
OTIOPOii Ha CTIPaBOYHYIO HHPOPMAIIHUIO.

IToBTOpEHHE,

HOBTOpCHI/Ie OCHOBHBIX TOHSTHM U METOJOB KypCOB 5u6

Boruucasarsb 3HaA4YCHUA BBIpa)KeHHfI, COACPpIKAINX




00001IEHME,
cHCTeMAaTH3alus
(20 u)

KJIACCOB, 0000IICHNE ¥ CHCTEMATH3aLIMs 3HAHHUI.

HaTypaJibHbIE, II€JIbIE, TIOJIOXKUTENIbHBIE W OTpPHULATEIbHBIC
yucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
peoOpa3oBaHus YKCEN W BBIPAKECHUW MPU HEOOXOIUMOCTH C
HaIlpaBJISOIIEH TOMOIIBIO.

BeiOupar,  cmocod  cpaBHeHus ~— 4ucel,
NPpUMEHATh CBOMCTBA apudMeTHUecKux
palMoHAIN3alUY BHIYUCIICHU.

Pemiate mpocTeiilime 3agauyM M3 pEaJbHOM  JKU3HH,
NPUMEHATHL MaTeMaTH4YeCKHe 3HAHMS Ul PELICHUs 3a1ad U3
JIPYTUX NPEIMETOB.

Pemars npocreiinue 3a1a4i pa3HbIMHU cIIOCO0aMu.
OcyumecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JACUCTBUA U
CaMOIIPOBEPKY pe3ysibTaTa BbIUNCICHUM.

BBIYHCIICHUH,
NEUCTBUU  IJId

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (11O I'OJAM OBYYEHUS)

7 kaacc (He menee 102 u)

Ha3Banue
pasaesa (Tembl)
Kypca (4uci10

OcHoBHOE coacpkanue

OcHoBHbIE BUIBI JIeITEJIbHOCTH oﬁyqalomnxcn

4acoB)
Yucaa n [lonsiTHE palMOHATILHOTO YUCIA. CucreMaTu3upoBaTh " odoramarb 3HAHMSA 00
BbIYMCJIEHHS. Apudmernueckue AEHCTBUS C PAMOHAIBHBIMU YHUCIAMU. | OOBIKHOBEHHBIX U JECATUUHBIX APOOSX.
PauunonanbHble CpaBHeHMe, ynopsI0YMBaHUE PALTMOHAIBHBIX YHCET. CpaBHHMBATBH H YHOPSIA0YMBATH APOOHU, IPeoOPa30BbIBas MPH
yuciia CreneHb ¢ HaTYypaJIbHBIM MOKA3aTEJIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 9)

Perienne OCHOBHBIX 3a7iay Ha ApoOU, MPOLEHTHI U3 peaTbHON
MIPaKTHUKH.

[IpuzHaku  1eNMMOCTH,  pa3jOKEHUS HAa  MHOMKUTEIH
HaTypaJbHbBIX YUCEIL.
PeanbHble 3aBUCUMOCTH. [Tpsamas u oOpartHas
MPOIMOPLINOHATBHOCTH.

OOBIKHOBEHHBIC B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOB.

IIpumensitTe  pasHooOpasHble  CcHOCOOBI M NPHEMBI
BbIYMCJIEHHSI 3HAYEHUI TPOOHBIX BbLIPAMKEHUI, CONEepKALINX
OOBIKHOBEHHBIE H  JECATUYHBIE JpOOW: 3aMEHSITh MpHU
HEOOXOAMMOCTH  JIECATUYHYIO JApOOh  OOBIKHOBEHHOH W




OOBIKHOBEHHYIO JIECATUYHON, IPUBOJUTH BRIPAXKECHUE K (opMe,
HanOonee YIOOHOW Il  BBIYMCICHHWH, TNpeoOpa3OBBHIBATH
IIpO6HBIe BBIPAXKCHUA HAa YMHOXCHHUC WU JACJICHUC OCCATHUYHBIX
IpoOeii K NEeHCTBUSAM C LENBIMU YicIaMu (P HEOOXOJMMOCTH
C HaMpaBJISAIOUIEH TOMOIIBIO).

I[IpuBoaUTH 4HMC/I0BbIe M OyKBeHHbIe NMPUMEPbI CTECIEHH C
HaTypaJIbHbBIM I1OKAa3aTCJICM, 00BACHAS 3HAYEHHS OCHOBAaHUSA
CTENICHM W IOKAa3aTelsl CTENCHH, HaXOJUTh 3HAYEHHs CTEICHEH

Buja d’' (@ — mo60e PalMOHATBLHOE YHCIIO, 1 — HATYpalbHOE
YHCII0) C OMOPO Ha CIIPABOYHYIO HH(POPMAIHUIO.

[Tonumats cMblIc 3anHMCcH 0OJBIIMX YHCEJ € TMOMOUILIO
AecATHYHBIX Apoleil U cTreneHel uynciaa 10, IpUMEHATH UX B
peabHbIX CHTyalusIX.

IIpuMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HaTypaJIbHBIX YUCEIL.

Pemats mpocreiimme 3ajauM  HA  4acTH, IIPOLIEHTHI,
IPONOPLMH, HA HaX0XKJIeHHE ApoOH (IPOLIEHTa) OT BEJIHMUYUHBI U
BEeIMYMHBI 10 € 1poOu (mporeHTy), apoOu (IpoleHTa),
KOTOpBIM COCTaBIIsIE€T OJHA BEIWYMHA OT Apyroil. IlpuBoauTs,
pa30dupaTh, OLEHUBATDH PA3JINYHbIC PEILICHUS, 3aMUCU PEIICHUN
TEKCTOBBIX 3aJau.

Pacno3HaBatb M OOBSCHATH, ONHUPASICH Ha OIPEACICHHUS,
OpsSMO MPONOPLUOHATIBHBIE M 00paTHO NPONMOPLUOHATIbHbIE
3aBHCHUMOCTH MEXIY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTUX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrUX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye NmpakTHKO-OPHEHTHPOBAHHBIC 3aJadM
HA  Apo0M, TNPOUEHTbl, TMNPAMYI0 U  00paTHyIO
NPONOPUHOHAJIBLHOCTH, MPONOPLHH.

Auredpanyeckue
BBIPaKeHUA

(27 v)

bykBennble  BelpaxeHus.  [lepemennsle.  JlomycTtumele
3HaYeHUs epeMeHHbIX. DOopMyIIbI.
IIpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK

Osaagern Ha 0azoBoM YPOBHeE anreOpandyeckoi
TEPMUHOJIOTHEN M CHMBOJMKOW, NMPUMEHSITh €€ B IIpoliecce
OCBOCHHMSI yUeOHOT0 MaTepuania.




Y TIPUBEJICHUE TIOJJOOHBIX CIIaracMbIX.

CBoiicTBa CTETIEHU C HATYPaJIbHBIM ITOKa3aTeeM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOXEHUE
MHOTOWJIEHOB.  DOpMyJNbl  COKPAIIEHHOTO  YMHOXEHHUSI.
Paznoxenre MHOrOYIEHOB HA MHOXHUTEIH.

HaxonuTh 3HaueHUs OyKBEHHBIX BBIPDOKCHHHA INPH 3aJaHHBIX
3HA4YEHUAX OYKB; BBIIOJIHSATH BEIYUCIEHUS 110 (hopMyJIaMm.
BbInoHATHL TpeoOpa3oBaHus EIOT0 BBIPAKEHHUSI B MHOTOWICH
IPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK.
BbInoIHATL YMHOXKEHHME OJHOWIEHA HAa MHOIOWIEH H
MHOIOWJI€Ha Ha MHOIOYICH, MPUMEHATh (HOpMyJbl KBajpaTa
CyMMBl M KBajJpara pa3HOCTH C OIOpPOM Ha CIPABOYHYIO
nHpopManuo.

OcyuiecTBJAATh PAa3JIOKEHUE MHOIOWICHOB HAa MHOXKHUTEIN
yTEM BBIHECEHUS 32 CKOOKM OOILEro MHOXKUTENS, IPUMEHEHHUS
dopMyBl  pa3sHOCTH KBaapaToB, (OPMyNT  COKpPaIIEHHOTO
YMHOXKEHUS C OIIOPOH Ha CIpaBOYHYIO HH(POPMALIUIO.
I[IpumeHsiTh 1peoOpa3oBaHWE MHOTOWIEHOB JJIs PELICHUS
pa3IM4YHBIX 3aJad W3 MATEMAaTHKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NMPAKTHUKHU.

3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHUS MATEMATUKH.

YpaBHeHus
1 HEPpaBEeHCTBAa
(20 u)

VYpaBHeHue, IpaBuia npeoOpazoBaHus ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHMIA.

JIuHeitHOE ypaBHEHUE C OJHON TEPEMEHHOMN

IIEPEMEHHOM, pELICHNUE JIMHEWHBIX YpaBHEHUN. Pemenne 3amau
C TIOMOIIBIO YPaBHEHUM.

*JIuneltHOE ypaBHEHUE C ABYMS NIEPEMEHHBIMU U €T0 rpaduk *.
Cucrema JByX JIMHEWHBIX YPaBHEHUU C ABYMS TIEPEMEHHBIMH.
Pemenne cuctem ypaBHEHHH CIMOCOOOM TOJICTAHOBKH H
CII0COOOM CIIOKCHHSL.

Pematrh, JuHEHOE ypaBHEHHME C OJHOM IEPEMEHHOM,
NpPUMEHsIA NMPAaBHJIA IIE€PEX0Ja OT MCXOJHOIO YpPaBHEHHS K
paBHOCWIBHOMY €My Oosee mnpocroro Buzaa. IlpoBepsiTh,
ABIISIETCS JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

I[Moadupars mpumepbl NHap YHCEN, SBIIOIIMXCS PELICHUEM
JUHENHOIO YpPaBHEHUS C IBYMsI IEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUsI C JBYMs IEpeMEHHbIMH (IIpU HEOOXOAMMOCTU C
MCIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MOJB3YACh I'padUKOM,
NPUBOAUTH IPUMeEPbI PELICHHUs YDABHEHHUS.

HaxonuTth pelieHue CHCTEMBI JIBYX JIMHEHHBIX YPaBHEHHH C
JIBYMs TE€PEMEHHBIMH C ONOpOW Ha alrOpUTM Yy4eOHBIX
JIEHCTBHIA.

CocTaBJiSITh U peliaTh YPaBHEHUE WIN CUCTEMY YPABHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd TOJY4YEHHBIH pe3ysibTaT € ONOpOH Ha
BOITPOCHBIN IIJIaH.




Koopaunartsi
u rpadpuku.
DOYyHKIUH
(24 4)

Koopaunara Toyku Ha mnpsmoi. YMCIOBBIE NPOMEXKYTKU.
Paccrosinre Mex 1y AByMs TOUKaMH KOOPJIWHATHON IPSIMOM
[IpssMoyronbHas cucreMa KOOpAMHAT Ha INIOCKOCTH. [Ipumepbl
rpadukoB, 3amgaHHBIX (opmymamu. YUrteHue rpaduKOB
peaNbHbBIX 3aBUCUMOCTEM.

[Tonstue Qynkmuu. I'padux ¢yakmuu. CBocTBa (PYHKITUH.
JIuneitnas  gynkuusa. Iloctpoenme rpaduka JaHHEHHOU
¢bynkun. ['padux pynkuun y = kx + b.

H3o0paxarb Ha KOOPJAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KHU,
MHTEPBAJIbI; 3aIMCHIBATH UX Ha alreOpanyecKoM si3bIKe.
OTMeuaTh B KOOPAMHATHON MJIOCKOCTH TOYKU 110 33JJaHHBIM
KOOpJAMHATaM; CTPOUTh TI'paUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHbIX (OpMyJIaMH, B TOM 4YMCJE C MOMOIIbIO HUPPOBBIX
naboparopuil.

IIpuMeHsiTh, M3y4yaTh NpPeMMYIIECTBA, WHTePHPETHPOBATH
rpaduUecKuil criocod mpencTaBIeHHs U aHAIN3a Pa3sHOOOpa3HOM
KU3HEHHOH HH(pOpMAaIHH.

OcBanBaTh Ha 0a30BOM YPOBHETOHATHE (DYHKIMH, OBJIA/ICBAThH
(GYHKIIMOHATBHOW TEPMHUHOIOTHEH.

Pacno3naBarhb jguHeiiHy0 QyHKIMIO y = kx + b, onmuCHIBATH
e€ CBOIMCTBA B 3aBUCHMOCTH OT 3HaueHUH K03(hHUIMeHToB k u b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MPABUIIA).
Crpouthb rpaduku JTHHEHHON QyHKIMH, GyHKIUU Yy = kx + b
Hcnoab3oBath 1H(POBBIE pecypchl Uil [IOCTPOEHUS
rpaduKoB (PyHKIUI U U3yUEHHS UX CBOMCTB.

[IpuBOAUTE TpPUMEPHI JIMHEMHBIX 3aBHCUMOCTEM B pEaJbHBIX
nporeccax u sIBICHUSX.

IToBTOpPEHME
1 00001menune
(64)

[ToBTOpEHME OCHOBHBIX MOHATHII M METOJIOB Kypca 7 Kiacca,
0000111eHIEe 3HAHHI.

BbiOupaTrh, mNpUMeHATHL CHOCOOBI  CPAaBHEHUS  YHUCEIL,
BBIUUCIICHUM,  NpeoOpa3oBaHMi  BBIPAKEHUH,  peleHHs
ypaBHEHUH MPU HEOOXOAUMOCTH C HAIMIPABJISIONIEH TTOMOIIIBIO.
OcyumiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpPeoOpa3oOBaHUM,
IMOCTPOECHUU.

Pemate mpocreiilime 3agauyM U3 pEATbHOM  JKH3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHHUA Ul PEIICHHs 3a1a4 U3
JIPYTUX IPEIMETOB.

Pemiars mpocreiiline TeKCTOBbIe 3a71a4M, CPABHUBATD,
BBIOUPATH CNIOCOOBI PELICHMS 3a1a4H.




8 kmacc (He menee 102 u)

Ha3Banmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHoOe coaep:kaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

4acoB)
Yucna u KBanpaTtHblii  KOpeHb U3 4HCIA. *[Tonatue 00| dPopmMyJaHpoOBaATH ONpeaeleHHe KBaJIPAaTHOTO KOPHS U3 4HCIa,
BbIYHCJICHHS. UppauuoHanbHOM  yHcie.  [lecaTuuHble — mpUOIMKEHUS |apUPMETUYECKOTO KBaJIPaTHOTO KOPHS MPH HEOOXOAMMOCTH C
KBanpartubie UPPaLMOHAIILHBIX YHACEN. BHU3yaJIbHOW OIIOPOHA.
KOpHH HeiicTBurenpHble ynciaa. CpaBHEHHE JEHCTBUTENBHBIX uncen . |[IpuMeHsI T OINEpaluio HM3BJIEYEHUS KBAJpPaTHOTO KOpPHS W3
(15 4) ApudmeTrueckuii KBapaTHbIN KOPEHb. qHCiIa, HCMOJb3Ys IPU HEO0X0IUMOCTH KAJBKYJISITOP.

VpaBHeHuE BUIA X° = a.

CoiicTBa apudmeTuyecKux KBaJIpaTHBIX KOpHEil.

[IpeoOpa3oBaHre  YHCIIOBBIX  BBIPAXKCHHM,
KBaJIpaTHbIE KOPHH.

COZIepIKaIIIX

OueHuBaTh KBaJ[paTHbIE KOPHU LEIBIMH  YHUCIAMU U
JIECATUYHBIMHU APOOSMHU.

CpaBHUBAaTL M YNOPSIA0YHBATH  palMOHAIbHBIE U
HUPpAMOHAIILHBIC YHCIIA, 3aIIMCAHHBIC C TTOMOIIBIO KBaJIpaTHBIX

KOpHEH Ip1 HEOOXOAMMOCTH € HAIPaBJISAIOLIEH TOMOILBIO.

HccaenoBarb ypaBHEHHUE 2= a, HaxOJWTb TOYHBIE H

npuOIKkEHHBIE KOpHU 1ipu a > 0.

HccnenoBarh cBoOiicTBa KBaJpaTHBIX KOpPHEH, IPOBOIS
YHCJIOBBIE AKCIEPUMEHTHI C MCIIOJNb30BAaHUEM KaJbKYJsATOpa
(xoMmbIOTEPA).

IlpumenaTs cBOMCTBA apu(pMeTHYECKHMX KOpHeH 1Jd
npeodpa3oBaHNs BbIPAKECHUI.

BbinosHATs, mnpocreiimie npeodpa3oBaHUs BBIPAKCHUI,
coJlepKalluX KBaJpaTHbIE KOpHU. BplpakaTb NepeMeHHBbIE W3
reOMEeTPUYECKUX U PU3NYECKUX (POopMYJI MPU HEOOXOIUMOCTH C
ONOpPO¥ Ha MPABUJIO.

BorunciasTe 3HaYeHHs1 BBIPAXKEHUHN, COJEpKAIINX KBaJpaTHbIE
KOpPHU, UCIIOJIB3YsI TPU HEOOXOIMMOCTH KaJIbKYJIATOP.
HUcnoan3oBath B XOA€ pelIeHUs 3a7a4  dJEMEHTapHbIE
NPEJCTaBICHUS, CBSI3aHHBbIE C NPUOTMKEHHBIMU 3HAUYECHUSIMHU
BEJIMYMH.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MaTeMATHKH.




Yucaa n
BBLIYHCJICHHUS.
Crenennb

¢ IeJBbIM
noKasarejieM
(79)

Crenens c 1enbM okaszareneM. CTanapTHas 3aUCh YUCIIA.
Pa3mepbl 00BEKTOB OKpy:karomero Mupa (0T 3JIeMEHTapHBIX
YaCTHUII 10 KOCMUYECKUX O0BEKTOB), TUTEILHOCTh TIPOIECCOB
B OKPY’KaloIeM MHUPE.

CBOICTBA CTEIEHN C LIEIBIM ITI0KA3aTEIEM.

@opMyJIMPOBATH ONpeIeeHne CTEIIEHNU C LIEJIbIM I10Ka3aTeIeM
(pu1 HEOOXOUMOCTH TI0 BU3yaJIbHOW OTIOPE).

IpeacraBasth 3anmuch OOJBIIMX H  MajbIX YHCEN B
craHgapTHOM Buje. CpaBHMBATh 4HCIIa M BEJIMYUHBI,
3aIlMCaHHBIC C UCIOJIb30BaHuEeM crerieHu 10.

Hcnonb3oBaTh 3amuch YHCEI B CTAaHIAPTHOM BHJAE IS
BBIPQXCHHUS Pa3MEpOB OOBEKTOB, IIUTEILHOCTH IPOIIECCOB B
OKPY’KAIOIIIEM MHUPE.

®opmyMpoOBaTh, 3aIUCHIBATL B CHMBOJIHYECKOH (hopme U
WLTIOCTPUPOBATh NMPHMEPaMH CBOWCTBA CTENEHU C IIEJIBbIM
nmokasareneMm (Ipu  HEOOXOIUMOCTH C  HUCIHOJIb30BAaHUEM
BU3YaJbHOU OMOPHI).

I[IpumeHsiTh  cBoOiicTBA CTENEHW I IpeoOpazoBaHUs
BBIPOKCHHH, COJIEpKAIIMX CTEICHU C IICJIBIM IOKa3aTelieM C
WCIIOJIb30BAaHUEM CIpaBOYHOM HMHPOpMaK. BBINOJHATH
JAeCTBHA C 4YKUCJIaMHU, 3alMCAaHHBIMH B CTaHAApPTHOM BHJIE
(YMHOXeHUE, JIeJIeHHEe, BO3BEICHHUE B CTECTICHB).

Auredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(CRY)

KBanpatsslil TpéxuneH. Pa3noxeHue KBajpaTHOrO TpEXUIICHA
Ha MHOXHTEIIH.

Pacno3naBarth KBaJpaTHbI  TPEXUJIEH, YCTaHaBJIUBATh
BO3MOYHOCTb €r0 pa3j0KeHUs HA MHOKHUTEIH.

PackinaapiBaTh HA MHOMKHTEJIM KBAJAPaTHBIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C
OIIOPOM Ha AJITOPUTM IPaBUIIA.

Adaredpanyeckue
BBbIpaKeHHS.
AJiredpanyeckas
ApoOL

(154)

Anrebpandeckas ApoOs. JlonmycTumbie 3HaUYEHUS TIEPEMEHHBIX,
BXOIAIIMX B  anreOpanyeckue BbeIpakeHus. (OCHOBHOE
CBOMCTBO anireOpanyeckoit npodu. Cokpaienue apooeil.
Crnoxenue, BBIUMTAHUE, YMHOXXEHUE " JieNeHue
anreOpandeckux apobeii. [IpeoOpazoBaHue BBIpaKCHUH,
COJIeprKaIIuX anredpandeckue Ipoou.

3anuceiBaTh aireOpanydeckue BeipaxkeHus. HaxoauTnh 00s1acTh
OTpeIeNIeHuUs PallMOHAIBHOTO BBIPAXKEHUSI.

BbINOJHATHL YKCIOBBIE MOJCTAHOBKHA M BBIYMCJIATH 3HAUCHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaJIbKYyIATOPA.
@opMyJIMpoOBaTh OCHOBHOE CBOMCTBO anredpanyeckoil Ipobu
U MPUMEHSATD €ro JJIs peoOpazoBaHust Jpobeit.

BoInogHATL JeiicTBUSI ¢ anreOpandyeckuMH JApoOsMU MpU
HEOOXOIMMOCTH ¢ Hampasisgomeil nomompo. [IpumeHsTs
npeoOpa3oBaHus BhIpAXKEHUM Ui pelieHus 3a1ad. Beipaxkarb
nepeMeHHble U3 (opmyn (PU3MUECKUX, TEOMETPUUECKHUX,




OIKCHIBAIOIINX OBITOBBIE CHUTYallMHM) IMPH HEOOXOJUMOCTH C
HaIPAaBIIIOLIEH TIOMOIIBIO.

YpaBHeHus

U HepaBeHCTBaA.
KBaaparnsie
YPaBHEHHS

(15 49)

KBagparnoe ypaBHenue. HemosiHoe KBajapaTHOE ypaBHEHHE.
dopmyiia KOpHEN KBaapaTHOro ypaBHeHus. *Teopema Buera*.
Pewienne  ypaBHeHMH, — CBOIAIIMXCS K KBaJApaTHBIM.
[Ipocreiimme ApoOHO-paLIMOHATIBLHBIC YPaBHEHHUSL.

Pemenne TeKCTOBBIX 3ajlad € TOMOIIBIO  KBAJPATHBIX
YpaBHEHU.

Pacno3HaBaTh KBaJipaTHbIC YpaBHEHUS.

3anuceiBaTh (OpPMYJy KOpPHEH KBaJIpaTHOIO YpaBHEHUS;
peliaTh KBaJpaTHbIe YPaBHEHUs] — IIOJIHbIE U HEMOJHbIE (C
MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).

IIpoBoauTs  mpocreiilive  HCCACAOBAHMS  KBAaJAPATHBIX
YpaBHEHUU.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOUIbIO
npeoOpa3oBaHWii M 3aMEHOM IIEPEMEHHON ¢ OmNopod Ha
QITOPUTM TPABUIIA.

Habaonath M aHAJAM3MPOBATH CBS3b MEXKAY KOpDHSAMHU U
KO3 (UIIMEHTaMH KBaJAPAaTHOTO YPABHCHHSI.

*[IpuMeHsITh TeopeMy Buera TUIs peleHus
3a11a4 (C MCIOIb30BaHUEM 00pasia)®.

Pemarts TekcTOBBIE 3amaydm  aureOpanvyeckuM CIOcoOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIHPOBKU YCIOBUS 3aJadd K
anreObpanveckoll MOJENTH MYTEM COCTaBIEHHS YpaBHEHHS (TpU
HEOOXOAMMOCTH C  HaIpaBISIONMICH TOMOINBIO);  peliaTh
COCTaBJICHHOE YPaBHEHHUE; UHTEPIIPETUPOBATH PE3YJIbTAaT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI aITreOpshl.

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUi

(13 v)

JIuHeltHOe ypaBHEHHE C JABYMS IME€PEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PELICHNS YPABHEHHN B IIEJIBIX YHCIIaX.

Pemenne cucreM [ABYX JIMHEWHBIX YPaBHEHHUHM C JBYMs
nepeMeHHbIMU. [IpuMepsl pelIeHHus CHCTEM HEJIMHEWHBIX
YPaBHEHUH C IBYMs [IEPEMEHHBIMH.

*'paguueckass  MHTepHpeTanusi ypaBHEHUS C  JABYMH
IIEPEMEHHBIMU U CUCTEM YPABHEHUM C IBYMsI IEPEMEHHBIMU *.
Pemrenne TeKCTOBBIX 3a71a4 € MOMOIIBIO CUCTEM YPABHEHUM.

Pacno3naBaTh JTUHENHBIE YPABHEHUS C IBYMS IEPEMEHHBIMH.
Crtpouthb rpaQuKy JIMHEHHBIX YpaBHEHHH, B TOM 4HCIE
HCMoJb3ysi HH(pPoBble pecypcesl (P HEOOXOOUMOCTH C
ONOpPOY Ha aJITOPUTM YUEOHBIX AEUCTBUIA).

Pa3nuyathe napajulenbHBIE M NEPECEKAIOIIMUECS NPSMbIE 110 UX
YPaBHEHHUSIM.

Pemiatp cuCTEMBI [BYX JIMHEHHBIX YpaBHEHUU C JBYMsd
MIEPEMEHHBIMH MOJCTAHOBKOM U CIIOKEHUEM.

Pemath npocreinie CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUN
HE SBJIICTCS JIMHEWMHBIM MPU HEOOXOJAMMOCTH C HAIPaBIISIOMICH
ITOMOUIBIO.




*[IpuBoAuTH rpaduyecKyl0 HHTEPHPETAUUIO PELICHUS
YpaBHEHMsI C JABYMS NEPEMEHHBIMH M CUCTEM YpPaBHEHMH C
JIByMsI [IEPEMEHHBIMU. *

Pemath TeKcTOBBIE 32/1a4H ANTeOpaMyeCcKUM CIIOCOOOM.

YpaBHeHnus YucioBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh CBOJiCTBA YUCIIOBBIX HEPABECHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 01HOM nepeMeHHOM. JInHeliHbIe HepaBEHCTBA C | WIUTIOCTPUPOBATh MX Ha KOOPIAUHATHOM IPSIMOIA.

HepaBencrBa OJHOM mnepemMeHHOM U uXx pemeHue. Cucremsl JHHENWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.

(12 v) HEPABEHCTB C OAHOU IIEPEMEHHOMN U UX pELICHUE. Pemiath JMHEIHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,

N300pakeHne penieHns JIMHEHHOTO HEPaBEHCTBA U UX CHUCTEM | H300pakaTh pelIeHHE HEPAaBEeHCTBA HAa YHCIIOBOM MPSIMOM.
Ha YUCIIOBOU IPSIMOM. Pematp cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh pellIeHUE

CUCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  NPSIMOW  IIpH
HEOO0XOIMMOCTH C BU3YaJIbHOM OIOPOIA.

DOyHKIMH. [lonsatne ¢ynkuuu. OOnacTe onpeneneHus W MHOXECTBO | Mcmoab3oBaTh  (QYHKIHMOHAIGHYIO ~ TEPMHHOJIOTHIO  H

OcHoBHBIE 3HayeHui QpyHkuuu. CriocoOb! 3a1aHus PyHKIUI. CHMBOJIHKY.

NOHATHS I'padux ¢yskumuu. CoiictBa (yHKIHMH, UX OTOOpakeHHE Ha | BblumcasaTh 3HaYeHHsi GYHKIWH, 3aAaHHBIX (opMyiaMu (Tpu

(59) rpaduke. HEOOXOMMOCTH MCIOJIb30BaTh KalbKYJSATOP); COCTABJSATH
TA0IUIBI 3HAYeHHIT QYHKIIUY.
Ctpouts no Toukam rpapuku QyHKIUIL.
OnuceiBaTh cBOlicTBa (QYHKIUMU HAa OCHOBE €€ rpaduyueckoro
IpEJCTaBICHUs TMpH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
ITOMOIIBO.
Hcnoab3oBaTh  (QYHKUMOHAJIbHYI0  TEPMHHOJIOTHIO  H
CHMBOJIMKY.
HccaenoBarhs npuMepbl IpadUKOB, OTPAXKAIOIIUX pealbHbIe
mpoueccsl U sBiaeHUs. [IpuBOAMTHL NpUMepbI IPOLECCOB U
SBJICHUH C 3a/1aHHBIMH CBOMCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE MPOTPAMMBI [UI TIOCTPOCHUS
rpaduKoB (PyHKIUI U N3yYEHHS UX CBOMCTB

DOyHKIMH. Urenne wu mnoctpoeHue rpapukoB ¢yHkuuid. Ilpumeps: | HaxoauTh ¢ moMombo rpadpuka QyHKIUN 3HAUCHHE OJHOM U3

Yucnosble rpadukoB QyHKINN, OTpasKaIOLIUX PealIbHbIE MPOLIECCHI. paccMaTpuBaeMbIX BEIMUYMH MO 3HAYEHUIO APYTOil.

hyHkuuu DyHKIMH, OIHCHIBAIOLIHNE PSIMYIO U o0paTHy10 | B HeCIOXHBIX Cilydasx BbIpaxaTh (OPMYJIOH 3aBHCHMOCTH




Q) MPONOPIMOHATIFHBIE 3aBUCUMOCTH, UX rpaduku. I'mnepbona. | Mexay BeTUYNHAMH.
I'pauk GpyHKImHM y = x°. OnucpiBaTh XapakTep W3MEHEHHUS OJIHOM BEIWYUHBI B
Oyukuny = x4,y = x°,y = \Jx,y :E; *rpaduueckoe 3aBUCUMOCTH OT U3MEHEHHS IPYTOM
. X Pacno3snaBath Buabl u3ydaeMmblx ¢QyHkiuid. Iloka3piBaTh
pelnieHue ypaBHEHHU U CUCTEM YPaBHEHHUM. o
CXeMATHYEeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpaduKoB QyHKIMI BHJIA: y = X%, y = X,
y =%y =2,
HUcnonb3oBarh QyHKIUMOHAILHO-TPadUYecKUue
npeacTaBJeHusl Ul PEIICHUs U UCCIEA0BAHUS YPABHEHUN U
CHUCTEM ypaBHEHUH.
I[IpumensiTe tMppPoBLIe pecypehbl Ul NOCTPOCHUS I'paUKOB
(GyHKIMHA.
IToBTOpEHUE [loBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpPaBHEHMSI 4YMCEI, BBIYMCIICHUH,

M 000011IeHHE
(6 9)

KJaccoB, 00001IeH e 3HAHNH.

npeoOpa3oBaHuil BBIPAKEHUH, peIIeHUs] YPABHEHUI.
OcyuiecTBJAATh CAMOKOHTPOJb BBINOJHAEMBIX JEHCTBUM H
CaMOIIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, IpeoOpa3oBaHui,
IIOCTPOEHHUH.

Pemrare 3agayd M3 peaibHOM KHU3HHM, NPUMEHATH
MAaTEMAaTUUYCCKHUEC 3HaHWA OJId PpCHICHUA 3aJad U3 JPYIrux
IIPEAMETOB.

Pemath TexkcToOBBIE 32/1a4M, CDABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kaacc (He menee 102 )

Ha3Banue
pa3aena (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coaep:kanue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4aI0IIMXCH

Yuciaa n

PammmonansHbIe qucia, >kI/IppElI_II/IOHa)'IBHBIe 4qucCiia, KOHCYHBIC U

PasBuBathb npeacraBjaceHuss O 4YUCIaxX: OT MHOXKCCTBaA




BbIYMCJIEHUS.
JlelicTBUTE/IbHDbIE
quciaa

99

OecKOHEeUHbIe JIECSITUYHbIE Ipoou. MHo3ecTBO
JNCHCTBUTEIBHBIX  YUCEN; JCUCTBUTEIBbHBIC YHUCIIA  Kak
OecKOHEeUHbIE JeCATUYHBIE IpoOu. B3amMHO opHO3HAYHOE
COOTBETCTBUE MEXJy MHOXECTBOM JIEHCTBUTENBHBIX YUCEI U
MHOECTBOM TOUYEK KOOPAMHATHOU MPSAMOM.

CpaBHeHue  JI€HCTBUTENBHBIX  4HUCEN, apUpMeTHYecKue
JIIEUCTBUS C IeUCTBUTEILHBIMU YHUCIIAMU. *

[Tpubnnxénnoe 3HA4YCHHE BEJIMYMHBI, TOYHOCTb
MPUOITMKCHHUS.

Oxpyrnenune wuucen. IIpukuaka u  OLEHKa pe3yibTaToOB
BBIYMCIICHUM.

HATypaJIbHBIX YKCEN 10 MHOKECTBA JACHCTBUTEIBHBIX YUCEL.
O3HakoMHTBCH c BO3MOKHOCTBIO IIPE/ICTABIICHUS
JNEHCTBUTEILHOTO YHClIa KaK OECKOHEYHOU IEeCITHYHON apodu,
NPUMEHSATHh JIECATUYHbIE NPUOIIKEHUS palUOHAJIBHBIX U
UPPALIMOHATIBHBIX YHCEI.

*3anuchbIBaTh, CPaBHHMBATh U YHOPSII0YMBATH
JECUCTBUTEIbHBIC YUCa ™,

BeinmosiHATh, coyeTas yYCTHbIE W NHCbMEHHBIE IPUEMBI,
apugMeTHYeCKHe JelCTBUA C PAlMOHAILHBIMU YHCIAMU;
HAXOAUTh 3HAUEHHUs CTENEHEM C LEeJIbIMM [OKa3aTeasiMU U
KOpHEH; BBIYMCJISITh 3HAYCHUST YUCIIOBBIX BBIPAXKEHUH.
Honyyutrs mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YuCesl B MPAKTUYECKOM IESITENbHOCTH YEJI0BEKa.
AHaMUM3MPOBaTh M JeJaTh BBIBOAbI (II0CJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOTMKEHUS JIEUCTBUTEIBHOIO YHCIIa
IIPU PEILLICHUH 3a/1a4.

OKpyrisiTb JEHUCTBUTEIBHBIE YHCIIA, BHIMOJHATH NPUKUIAKY
pe3ysibTaTa  BBIYMCICHUH, OLEHKY 3HAYE€HUH  YUCIIOBBIX
BBIPA)KCHU.

3HAaKOMUTBHCS C UCTOPUEN pa3BUTHSI MaTEMATHKH.

YpaBHeHus

U HEPaBEHCTBA.
YpaBHeHus

¢ OIHOM
nepeMeHHOMn
(14 v)

JIuneiiHoe ypaBHeHMe. PemieHne ypaBHEHUH, CBOJSIIMXCA K
JINHEUHBIM.

KBagparHoe ypaBHeHue. PemenHue ypaBHEHM, CBOISALIUXCS
K KBaJpaTHbIM. bUKBaspaTHbIE ypaBHEHUS.

*[Ipumepbl pelIEHHs YpPaBHEHUW TPETbEH M YETBEPTOU
CTETEHEN Pa3JI0KEHNEM Ha MHOKUTENH. *

Pemenue npoOHO-pallMOHAIBHBIX YPaBHEHUH.

Perienue TeKCTOBBIX 3a1au aNreOpandeckuM METOAO0M.

OcBauBaTh, 3aNOMMHATHL W HPHMEHATH Trpaduyeckue
MEeTObI MPU PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CUCTEM
(mpu HEOOXOIUMOCTH C ONOpPOMl Ha QJIrOPUTM yUeOHBIX
JeNCTBUN).

Pacno3HaBaThb LieJbie U IpOOHBIE YpaBHEHUS.

Pemath JiMHeliHble U KBajJpaTHble YPaBHEHHsl, YPaBHCHUS,
CBOJASIIMECS K HHUM, IMpocTelinne JIpoOHO-pallioHaIbHbIE
ypaBHEHHUS.

IIpennaraTh BO3MOXKHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajad,
o0Ccy:k1aTh HMX M PpelaTh TEKCTOBBIE 33aJaud Ppa3HbIMU
crocobamu.

3HAKOMHTHCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKN




YpaBHeHus

U HepaBeHCTBA.
CucremMbl
YpPaBHeHUil

(14 v)

JIuneitHOE ypaBHEHHUE C ABYMS NIEPEMEHHBIMU U €T0 IpaduK.
Cucrema AByX JMHEWHBIX YPaBHEHHWH C ABYMs IEPEMEHHBIMU
n e€ peuieHue. Pemienue cucreM IBYX YpaBHEHHM, OJHO U3
KOTOPBIX JIMHEHHOE, a IPYro€ — BTOPOM CTEIICHH.
I'paduueckass UHTEpIpeTAs] CUCTEMbl yYpaBHEHHU C JBYMs
IIEPEMEHHBIMH.

PereHne TEKCTOBBIX 3a/1au aaredpandeckuM crocoOoM.

OcBanBaTh W NPUMEHATH NPHUEMBI PELICHUS CHUCTEMBI JBYX
JMHEWHBIX YPaBHEHHH C JBYMs TICPEMCHHBIMUA M CUCTEMBI JIBYX
YpaBHEHHUI, B KOTOPBIX OJJTHO YPABHEHUE HE SBJISACTCS TUHEHHBIM
(0 BU3yaJIbHOM OTOPE).

Hcnonb3oBaTh (QPYHKIHOHATBHO-TpAUUIECKUE TMPEACTABICHUS
JUI pellleHHs] U HCCJIeI0BaHNsl YPABHEHUI U CHCTEM.
AHAJIU3MPOBATHh TEKCTHI 3aj1a4, peliaTh UX anreOpanvyeckum
CIOoCcOOOM: MePeXOAUTHOT CIOBECHONH (POPMYIUPOBKH YCIOBUS
3aJlauM K aredpanvdeckoi MOIeH MyTEM COCTABICHUS CHCTEMBI
YpaBHEHUI; pelaTh COCTABICHHYIO CHCTEMY ypaBHEHUM;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMAaTUKU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 v)

YucoBble HEPABEHCTBA U UX CBOMCTBA.

JInHeliHbIe HEPABEHCTBA C OJIHOM MTEPEMEHHOMN U UX PEIICHUE.
CucreMbl JTUHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOW U UX
peuieHue.

KBagpaTHble HEpaBEHCTBA U UX PELICHHUE.

I'papuueckas  MHTepHpeTanuss HEPaBEHCTB U CHUCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMHU.

Yurarp, 3alUCbIBATD, MOHUMATb,
HHTEPNPETUPOBATHHEPABEHCTBA; MCIOJIb30BAaTh CUMBOJIUKY U
TEPMUHOJIOTHIO.

BoinoHsTh MpeoOpazoBaHusi HEPABEHCTB, MCMOJIB30BATH IS
MpeoOpa3oBaHUs CBOMCTBA YHUCIOBBIX HEPABEHCTB.
Pacno3naBath JMHEWHBIE U KBaJAPATHBIE HEPABEHCTBA.

Pemiatr, JIMHEHHBIE  HEPABEHCTBA, CHCTEMbl  JIMHEMHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLIMX KBaIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh IOJyYCHHBIEC PEIICHMS.
HN300paxkarh pellIcHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YUCJIIOBOM NPSIMOM, 3amUCBIBATHL PEIICHHWE C IOMOIIBIO
CHMBOJIOB.

Pemath KBaJpaTHbIE HEPABEHCTBA, HCIONB3Ysl rpaduyecKue
MIPEJCTaBICHUS.

OcBanBaThb W TPUMEHATHL HEPABEHCTBA IIPpU PEIICHUU
Pa3JIMYHBIX 3a7a4, B TOM YHCIIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKIUHT
(16 9)

KBanpatnunas ¢yskuus, e€ rpaduk u coiictBa. Ilapabona,
KOOP/AMHATHI BEPIIMHBI IapadO0IIbl, 0Cb CHMMETPHH MapadoJIbl.
CrenenHble QYHKIMM C HAaTypaJbHBIMU TOKa3aTeNlsMu 2 U 3,
uX rpaduKu 1 CBOMCTBA.

Pacno3HaBaTh BUABI U3y4aeMbIX (YHKUUN; HILIIOCTPHPOBATH
cXeMaTH4YeCKH, 00bACHATh PACIOJIOXKECHHE HAa KOOPIUHATHOU
IUIOCKOCTH TpaduKOB QYHKIMH BUAa: y = kx, y = kx + b, , y
= axz, y = ax’,




Ipadukn Qynkumii: y = kx,y = kx + b, ,y = ax’, y = ax’,

k
y =~y ==

3

k A .
y =%y = — B 3aBUCHMOCTH OT 3HAYCHUH K03 (HUIINEHTOB;

OIHCHIBATh UX CBOWCTBA.

PacnosHaBaTh KBapaTHUHYIO (QYHKIHIO 110 opMyJie.
[puBoanTs mnpuMepPbl KBAJPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HU, PU3UKH, TCOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTHUHON
Gyskumm  y = ax®> + bx + ¢ (Ipu  HEOOXOAUMOCTH  C
HaTPaBJISOIIEH TOMOIIBIO).

Ctpouthb W  M300pakaTh  CcXeMaTH4YeCKH  Tpaduku
KBaJPaTUYHBIX (QYHKIMH, 3a1aHHBIX (OpMyJIaMu BUAAY = ax’, y
=ax*+q, y=ax +p? y=ax* +bx+c (upu
HEOOXOJIMMOCTH C BU3YAJIbHOW OIOPOiA).

AHAJIM3UPOBATh M NPHUMEHATH CBOWCTBA  HM3yYCHHBIX
GYHKIMA U1 UX TOCTPOSHHS, B TOM YHUCIE C IOMOIIBIO
U (PPOBBIX PECYpPCOB.

YucaoBble
NMoCJIeA0BaTEIbHOC
TH

(15 9)

ITonsTHE YHMCIOBOM MOCIEIOBATECILHOCTH.

3ajaHue TMOCIIEe0BaTEIbHOCTH PEKYPPEHTHON (opMynol u

¢bopMmyIoit n-TO UleHa.

Apudmernueckas U reomerpuueckas nporpeccuu. Dopmyiibr
n-ro 4jieHa apupMeTHUYEeCKOW U TeOMETPUUYECKO MpOTrpeccHii,

CYMMBEI IICPBBIX 71 YJICHOB.

*N300pakeHne 4IEHOB apU(PMETHUYECKOH M IeoMeTpHUYECcKOn

IIPOTrPECCUI TOUKAMH Ha KOOPAUHATHOM INIOCKOCTH.
JIMHEHBIN U YKCIIOHEHIMAJIBHBIA POCT.
Cno’xHbI€ MPOLIEHTHI. *

OcBauBaTh M MPUMEHSATHh WHICKCHBIE 0003HAYCHUS, CTPOHUThH
peueBble BbHICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUU,
CBSI3aHHOM C TIOHSTHEM TOCIEA0BATEIbHOCTH.

AHaau3upoBath (QOpMyJy n-TO 4jieHa IOCJIEeI0BaTEIbHOCTH
WIH  PEeKyppeHTHyI0 GOopMyldly W  BBIYHCISATH  WICHBI
IIOCJIEI0BATEIBHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranaBauBarhb 3aKOHOMEPHOCTh B MIOCTPOECHUHU
MOCJIEZI0BATENbHOCTH, €CIIU BBINHMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3HaBarh  apudMETUUYECKYI0 U T€OMETPUUYECKYIO
MIPOTPECCUU TPHU PA3HBIX CIIOCO0AX 3a/IaHusl.

Pemiate 3a7aun C WCHONb30BaHMEM (GOpPMYN n-TO 4YiEHa
apu(MeTHyecKoil M TEOMETPUUYECKON MPOTrpeccuil, CyMMBbI
MIEPBBIX 71 YWIIEHOB C OMOPOil Ha CIIPaBOYHYIO0 HHPOPMAIIHIO.
*U300paxkaTb WIEHbl IOCJIEI0BAaTEIbHOCTH TOYKaMH Ha
KOOPIWHATHOM TNIOCKOCTH *,

PaccmarpuBars mnpuMepbl NpPOLECCOB W fABJEHMH U3




peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(pMETHUECKOI MPOrPECcCHy, B TEOMETPUIECKON MPOrPECCHH;
*n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH IpaduuecKu ™.
Pemarts mnpocreiimme 3agaum, CBS3aHHbIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTAMH, B TOM YHCIIE 3aJa4d W3 pPEaTbHOU
KM3HM € WCIONB30BaHHMEM  LUQPPOBBIX  TEXHOJIOTHH
(9MEKTPOHHBIX TabIUIL, rpaGUUECKOTO KaTbKyJIATOpa U T.I1.).
*PemaTh 33Ja4d Ha CIOXHbIE MPOLIEHTHI, B TOM YUCIIE 3aJjauu
U3 pealIbHOM NMPAKTUKHU (C UCIIOIb30BAaHUEM KaJIbKYJIsATOpa). ™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

I[MoBTOpEHUE,
00001IeHME,
cucTeMaTu3anmsi
3HAHHMH

(18 u)

UYucna u BbIYMCIeHHs (3aIUCh, CPaBHEHHUE, JEHCTBUS C
JNEHUCTBUTEIbHBIMU YHUCJIAMM, YUCIOBasl MpsMasi; IMPOLEHTHI,
OTHOIIEHHUS, PONOPIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLICHKA;
pelleHre TeKCTOBBIX 33/1a4 apu(PMETHYECKUM CIIOCOO0M).

AJiredOpanyeckue BbIpaKeHUsI (mpeoOpa3zoBaHue
anredpanvyecKux BbIPaXEHUI, TOMMYCTUMbIEC 3HAYEHHUS).
@Oyakmuu  (IOCTPOEHHE, CBOMCTBAa H3YYEHHBIX (YHKIIMIA;
rpaduyeckoe pelieHne ypaBHeHU! U UX CUCTEM).

OnepupoBaTh TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
olepalyu HajJ MHOXECTBAMM;, HCHOJb30BaTh TIpaduyeckoe
IIPEACTABICHUE MHOKECTB IS ONHCAHMS PEAIBHBIX IIPOLIECCOB
U SBJICHMH, @pU pEIIEeHUH 3aJady U3 JAPYruX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBAaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC JeHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATypaJIbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTb HATypaJbHBIX YHCEI, MPU3HAKU
JEIUMOCTH, 1IE€JI0€ YHUCIIO, MOJIYJb 4YHCla, OOBIKHOBEHHAs H
JecaTU4Has ApoOu, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BeinoiHATL fAeHCTBUSA, CPAaBHUBATL M YNOPAAOYUBATH
YUCJIa, MPEACTABIATh YHCIA HAa KOOPAWHATHOM IMIPSIMOM,
OKPYIJSATH  YWCIA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYMCIEHUMN.

PemaTh TeKkcTOBBIE 3a1a4l ApUPMETHUECKIM CIIOCOOOM.
Pemiate mnpaxkTHyeckue 3agauM, COAEpKallUe IIPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIHME 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — PAacCTOSIHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IPOU3BOAUTEIBHOCTh TPY/Ia.
Pa3bouparthb peanbHble KU3HEHHBIE CUTYallMH, GOpPMYJINPOBATH
UX Ha s3bIKE MAaTEMAaTHKH, HAXOAWUTH pEIICHUE, NPUMEHSA
MaTEMaTHYECKHN anmnapar, MHTePIPeTHPOBATHL PE3YJIbTaT




OnepupoBaTh NMOHSATHUSIMH: CTENEHb C LEJIbIM I10Ka3aTeleM,
apupMeTHYEeCKH KBAaJIPaTHBII KODEHb, MHOT'OYJICH,
anredpanveckas po0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiiCTBHMS: BBINOJIHATH PAacu€Thl I10
dbopMyiiaM, TpeoOpazoOBHIBATh IIENbIC, IPOOHO-PAIMOHATBHEIE
BBIDXCHUSI W  BBIPAXECHUS C KOPHSAMM, pPEa30BHIBATh
pa3jgoKEHUE MHOIOWIEHa Ha MHOXUTENIU, B TOM 4YHCIE C
UCIOJb30BaHUEM (OpMyJT pa3HOCTH KBaJpaTOB M KBajapaTa
CYMMBI U pa3HOCTH (C OMOpOW Ha CHPaBOYHYIO MH(OPMAIHIO);
HaXOJIUTh JONYCTUMBIE 3HAUEHUS IEPEMEHHbIX IJIs JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBath C MOMOILBIO (OPMYJ pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBath nousitusaMu: QyHKIM, rpaduK QYHKLUUHU, HYIH
(GYHKIUH, TPOMEXYTKHM  3HAKOIOCTOSHCTBA, IPOMEXYTKHU
BO3pacTaHMs, yObIBaHHsI, HAMOOIbIIEe U HAUMEHbIIIEe 3HAUYCHUS
GyHKIMH.

AHaJIM3MPOBATh, CPaBHHUBaTh, O0CYXJaTb  CBOWCTBa
(GYHKLIHMH, CTPOUTDH UX IPaUKH.

OnepupoBaTh NOHATHSIMU: TPSIMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLUOHAIBHOCTh,  JIMHEWHas  (QyHKUUA,
KBaJpaTH4Has GyHKLUs, mapaboia, runepooa.

HUcnoan3oBath rpadukm UL  ONPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, MJI PEIICHUs 3anad U3 APYyTrHux
y4eOHBIX NPEIMETOB U pEalbHOM JKHU3HHM;, MOAEJIMPOBATH C
MIOMOIIBIO TPaUKOB peabHbIE MPOLECCH U SBICHHUS.
Bobipaxath dopmysiaMu 3aBUCUMOCTH MEKIY BEJIUUYNHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I1IO 'OAAM OBYUYEHUSA)

7 kiaacc (He MeHee 68 )




Ha3zBpanue
pa3aena (TemMbl)
Kypca (4uciio

OcHOBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4aI0IIMXCS

4acoB)
IIpocreiimme [Ipocreiimme reomeTpruuecKkue 0ObEKTHI: TOUKH, IPSMbIe, Ty4d | POpMyJIMPOBATH OCHOBHBIC TOHATHUS U ONPE/ICICHUS.
reoMeTpuyeckue M yribl, MHOTOYT'OJIbHUK, JIOMAaHAs. Pacmo3HaBaTh  M3y4yeHHBIE  TeOMETpUYEeCKHEe  (QUrypsl,
durypsi CMexHbIe U BEPTUKAJIbHBIE YTJIbI. onmpeieJIATh WX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U HX CBOIiCTBA. Pabora ¢ npocreiMu 4epTexamu. 4epTEX MO YCIOBUIO 3a/layd (C HMCIOJIb30BAHHEM CMBICIOBOU
N3mepenue W3mepenue JHMHEWHBIX W YIJIOBBIX BEJIMYWH, BBIYMCIICHHE |OTMOPHI: HABOJAIINE BOMPOCHl H/WIIM alNTOPUTMa YYeOHBIX
reOMeTPUYeCKHX |OTPE3KOB U YIJIOB. JIEHCTBHI).
BeJIMYMH Ilepumerp u  1omans  ¢uryp, cocraBaeHHbIX  u3|IIpoBoaAMTH MpOCTEHIINE IOCTPOCHUS C IIOMOIIBIO LIUPKYJIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
N3MepsATHh TUHEIHBIE U YIIOBbIE BEIMYMHBI T€OMETPUUYECKUX
U TIPAKTHYECKUX OOHEKTOB.
OnpenensiTb «Ha TJIa3» pa3Mepbl pealibHbIX OOBEKTOB,
NMPOBOUTH TPYOYIO OLIEHKY X Pa3MEpPOB.
Pemath 3a7aui Ha BBIYMCICHHUE JJIMH OTPE3KOB U BEJIUYMH
YIJIOB.
Pemath 3a/1a41 Ha B3aMMHOE PACIIONIOKEHHE T€OMETPUUECKIX
uryp.
IIpoBoauTh Ki1accu(pUKaLMIO YIIIOB, BBIYUCIATH JIUHEWHBIE U
YIJIOBbI€ BEJIMYMHBI, MPOBOAUTH HECJI0KHBbIE HEOOXOIMMBbIE
JI0Ka3aTeNbHbIE PACCYKICHUS.
3HaKOMUTBCS C UCTOPHUEN pa3BUTHS T€OMETPHM.
TpeyrojgbHuKkH [lonssiTue O paBHBIX TpPEyrojbHUKaX W  IepBHUYHbIEC | Pacmo3HaBaTh Tapbl pPaBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
(22 v) MPEJICTABICHUSI O paBHBIX (KOHTPYIHTHBIX) ¢Qurypax. Tpu|depTexkax (C ykazaHHEM IMPU3HAKOB) MPU HEOOXOAUMOCTH C

MIPU3HAKA PABEHCTBA TPEYTOJIBHUKOB.
IIpu3naku  paBeHCTBA  INPSMOYTOJIBHBIX  TPEYTOJILHUKOB.
CBOMCTBO MeIMAaHBI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA.
PaBHOOepeHHBIE U PABHOCTOPOHHHME  TPEYTOJbHUKH.
[Ipu3Haku u cBoicTBa paBHOOEAPEHHOTO TPEYTOJIBLHUKA.
[IpotuB OGonbILIEH CTOPOHBI TPEYTOJbHUKA JEXKHUT OOJBLIMN

BHU3yaJIbHOW ONIOPOM.

BeiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMyJIMpOBaTH OIIpENIEIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPCYTOJIbHUKOB; 6I/ICCCKTpI/ICBI, BBICOTHEI,




yTOJL

[Ipocreiiliie HepaBeHCTBA B T'€OMETPHH.
TpeyrojiabHuka. HepaBeHCTBO TOMaHOM *.
[IpsiMmOyTOIBHBIN TPEYTOIBLHUK C yTJIOM B 30°.
IlepBble OHATHS O 10KA3aTEILCTBAX B TEOMETPUH.

*HepaBeHCTBO

MeJMaHbl TPEYroJIbHHWKA; CEPEIMHHOIO MEpHEeHAMKYJsipa
OTpe3Ka; NepuMeTpa TPEYrojibHUKa MpU HEO0OXOJUMOCTU C
OIIOPOH Ha AJITOPUTM IIPABUIIA.

@opMyJIMpoBaTh CBOWMCTBA U TMPU3HAKK DPABHOOEIPEHHOIO
TPEYroJbHUKA.

CTpouThb 4EepTEKH, pemiaTh 3aJa4M C IIOMOIIBIO HAX0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsThH IIPU3HAKU paBeHCTBA IPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 3aJadax (C MCIIOJIB30BAHHEM CMBICIOBOM
OTOpPBL: HABOJAIINE BOMPOCHl W/HIM alNropuT™Ma Y4eOHBIX
JIEUCTBHI).

Hcnoan3oBath  1M(POBLIE
CBOMCTB HM3y4aeMbIX Quryp.
3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA TEOMETPUU.

PECYPCHIAVIANCC/ICAOBAHUSA

IHapanieabHble [TapamrensHble mpsiMble, UX cBoWcTBa. Hakpecr nexanue, | @opMyJaupoBaTh  NMOHATHE  IMAPAVICIBHBIX  IPSIMBIX,
npsimble, CcyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (0Opa30BaHHbIE IIPU | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJ10B [epeCceUCHUH MapalJIebHbBIX MPSMBIX CEKYILEH). M3yyaTh CBOICTBa yIJOB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHHKA [Ipy3zHak  mapauIeNIbHOCTH  OPSIMBIX  YEPE3  PABEHCTBO |[IApPAJUIEIBHBIX IPSAMBIX CEKyIIEH
(14 v) pPAacCTOSIHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU IIPSIMOA. IIpoBoauTe pokazareqbcTBa. POpMYyIHPOBATH TeOpeMy
CyMmMa yriIoB TpeyroJIbHHUKa U MHOTOYTOJIBHUKA. NapaJUIEIbHOCTA  JBYX IPSMBIX C IOMOLIBIO  YTJIOB,
BHeiHue yribl TpeyrojipHUKa 00pa30oBaHHBIX NIPU [EPECEUEHUU OTUX TMPSAMBIX TpPETben
IPSAMOM.
BoruncasTs CyMMy YIJIOB TPEYrOJIbHHUKA 1 MHOTOYTOJIbHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HA4YEHUS YIJIOB B
F€OMETPUYECKHX 3aJa4axX C UCIOJIb30BAHUEM TEOPEM O CYMME
YTJIOB TPEYTOJBHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBLCH C HCTOPHUEN PA3BUTHUSA FEOMETPUU.
OxpyxKHOCTH OKpy’KHOCTb, XOp/bl U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoOBaThL  ONpedeeHHsl.  OKPY)XKHOCTH,  XOPJBI,
U KpYyTI. K OKpy»)HOCTH. OKpY’KHOCTb, BIIHCaHHAs B yroia. *[loHATHe o |n1namerpa M KacaTelnbHOM K OKpyxkHOCTH. W3ywarp wuX
I'eomerpuueckne |I'MT, npumenenue B 3agadax. buccekTprca M cepeaMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKH.
NMOCTPOEHUSA MEPIEHIUKYIISAP KaK T€OMETPUUYECKHE MECTA TOYEK *. HccnenoBath, B TOM 4HCIIE HCMOJIB3YS HU(PPOBbIE pecypChl:

(14 1)

Opr')KHOCTB, OIMMCAaHHAAg OKOJIO TPCYT'OJIbHUKA. Bnucannasg B

OKpPYKHOCTb, BIIMCAHHYIO B YTOJI; HCHTP OKPYXHOCTH,




TPEYTOJIbHUK OKPY>KHOCTb.
[Ipocreiinue 3ajja4u Ha MOCTPOECHUE.

BIIMCAHHOM B YT0JI; PAaBEHCTBO OTPE3KOB KAacATEIbHbBIX
*Ucnmoan3zoBath MeToa ['MT 115 nokazaTenbCcTBa TEOPEM O
MepecedeHN OUCCEKTPUC YIIIOB TPEYTOJbHHUKA U CEPEIMHHBIX
MEPIECHANKYISIPOB K CTOPOHAM TPEYTOJbHUKA C MOMOIIbIO
I'MT.*

OBianeBaTr NOHATHAMU  BIIMCAaHHOM
OKPY>KHOCTEH TpEyrojbHUKA, HaXOAHUTh
OKPYHOCTEH € OIOPOM Ha AJITOPUTM IpaBuIa.
PemiaTh OCHOBHBIE 3ala4uM HA NMOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEIUWHHOI0 NEPHEHAMKYJsSpa JaHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4epe3  JAaHHYI  TOYKy U
NEPIEeHIUKYISIPHOM JaHHOW MPSIMOM; OHCCEKTPUCHI JAHHOTO
yriia; TPEyroJAbHUKOB [0 pPa3JUYHBIM dJEMEHTaM IpHU
HEOOXOAMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMHUTBLCA C HCTOPUEN PA3BUTHUS TEOMETPUU.

U OIHUCAaHHOU
HEHTPBhl  ITHUX

IToBTOpEHHE,
00001IeHnE
3HAHUM
44)

[ToBTOpeHne u 00600IIeHNE OCHOBHBIX MOHATUH U METOIOB
Kypca 7 Kiacca.

Pemarn 3aJJa4YM Ha IIOBTOPCHUC, WIUIFOCTPUPYIOIIHEC CBA3U
MCKAY pa3JIMYHbIMU 4aCTAMU KypcCa.

8 kmacc (He MeHee 68 u)

Ha3Banue
pasaeJa (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4AKOIIMXCS

4acoB)
Yeroipéxyroannuk |[lapannenorpamM, ero npusHaku U cBoiictBa. YacTHbele ciyuyan | A300pakaTh W HAXOAUTH Ha 4epTEKaX YEThIPEXYTOJIbHUKU
U napaiesiorpaMMoB  (IPSAIMOYTOJIBHUK, POMO, KBaJapaT), HX |pa3HbIX BUJOB U MX 3JIEMEHTHI.
(12 9) npusHakd v cBoifictBa.  Tpamemus.  PaBHOOOkass — u|dopmyJmpoBaTh onpeaeIeHus: napajuiesiorpaMmma,

MPSIMOYTOJIbHAS TPATIECLINH.
*¥Y nBoenue meauansel. [{eHTpanbHas cumMmmeTpus *

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyuy, paBHOOOKOMH
Tpamnenuu, IpSIMOYToJIbHOM Tparenuu.




HUcnoab30BaTh NpPU  pelleHMH NPOCTEHIIMX  3aaa4
NpU3HAKW U CBOMCTBA: MapajuieJorpaMMa, MpsiMOyrojbHUKa,
pomOa, KBajgpara, Tpamelnud, pPaBHOOOKOW Tparmemuw,
IPSIMOYTOJIBHOM Tpameru.

IIpumeHsITH MeTO] YABOEHUS MeEIUaHbl TPEYroJbHUKA C
OTMOPOM Ha aJITOPUTM IpaBUIIA.

Hcnoap3oBath 1H(POBBIE pPECypchl ISl  HMCCIEIOBAHUS
CBOMCTB U3y4yaeMbIX QUTYp.

3HaAKOMUTBHCS C UCTOPHUEH pa3BUTHS FeOMEeTPHH.

Teopema ®aneca

*Teopema Darneca 1 TeopeMa 0 MPOMOPIHOHATBHBIX OTpe3Kax.™*

HpOBOI[I/ITI) MNOCTPOCHHUSA C ITOMOIIBIO HUPKYJIA U JIMHEUKH C

U TeopeMa 0 CpenHsist TuHUSA TpeyroyibHUKa. Tpamnenus, e€ cpeiHsst IMHUSA.  |ucrosib3oBaHue  TeopemMbl  dameca U Teopembl O
nponopunoHaabH | *[IponopuuoHaneHple  OTPE3KH, IOCTPOCHHE  YETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KAX,  CTPOMTh  YETBEPTHIN
bIX OTpe3KaXx, IIPOIOPLIMOHAJIBHOTO OTPE3Ka. IPONOPLUUOHANIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
Nno100HbIE CBolicTBa LIEHTPa Macc B TPEYTOJIbHUKE. HarJIsTHOCTb.
TPeYroJbHUKH [lonobuble  TpeyroiabHukud. Tpu  mpuszHaka  nogoOus | HaxoamTs ogo0HBIE TPEYTONIBHUKU Ha TOTOBBIX YEPTEkKAX C
(154) TPEYrojapHUKOB *. [IpakTHUecKoe IpUMEHEHHE. yKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB NOJO00MS HpHU
HEO0OXOMMOCTH C BU3yaJIbHOW OMOPOH.
Pemath 3agaum Ha NOAOOHBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSITEJILHOTO TIOCTPOCHUSI YepTeXe U HaXOXKICHUS
NOJOOHBIX ~ TPEYrOJIBHUKOB  TNPH  HEOOXOAMMOCTH  C
HAMPABJISOIIEH TOMOIIBIO.
IIpoBoauTH 10KA3aTEJIHCTBA C UCIIOJIB30BAaHNUEM ITPU3HAKOB
M0/100MsI HECJIOKHBIX T'€OMETPUUYECKUX 3a/ad C ONopoil Ha
ITOPUTM YyUEOHBIX JIeHCTBUH.
IlpumeHsiTh  TOJNy4YEHHbIE  3HAHWS  [PU  PEIICHUU
TreOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0IUMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.
3HAKOMHTBCS € HCTOPUEH Pa3BUTHs FEOMETPHH.
IMnomans. [TonsiTre 06 oO1Iel TeopUH MIOLIAIH. OgianeBaTh NMEePBUYHBIMHM TPEACTABJEHHAMHU 00 00mIEei
Haxo:xaenune @opmyabpl A8 IUIOIIAAW TPEYToJbHUKA, MapajuielorpaMMa. [TeOpur Iuiomanu (Mepel), ¢GopMyJHpPOBATH CBOWCTBA
nJiomanaei *OTHOILIEHUE IO TPEYroJbHUKOB ¢ OOIIMM OCHOBAHUEM | IUIOIIAIH, BBICHATH UX HATJITHBIA CMBICII.
TPeYroJabHUKOB WM o011elt BBICOTOM. [Ipumensts  ¢opMyasl  MIoOHIagUd  HapajuiesorpaMMma,




¥ MHOT'OYT'0JIbHBIX
¢uryp. Ilnomaan
Nno100HBIX (puryp
(14 4)

Beruncnenue miomaaei CioxHbBIX QuUryp depes pa30oneHHe Ha
Y4acTH U IOCTPOCHHUe. *

[Tnomanu duryp Ha Kierdaroi dymare.

[Tnomany nomoOHBIX Guryp. Beranciaenue miomanei. 3amayuu ¢
IIPaKTUYECKUM cojepkKaHueM. *PerieHune 3agad ¢ INOMOUIbIO
METO/Ia BCIIOMOTaTeILHOM MmIonIaau. *

TPEYrOJbHUKA, Tpamelyuu ¢ OMOpOod Ha CIPaBOYHYIO
uHdopmaruto.
IpumeHATH bopMyIIBI TUTOIIAIN BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAMArOHaIU U yrojl MeXay HUMHU C
OTIOPOi Ha CTIPABOYHYIO HH(POPMAITHUIO.

Haxoauth 1wiomanu Quryp, U300paKEHHBIX Ha KIIETYATON
OyMmare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3bouparp npuMepbl HCIOJIB30BaHUS BCIIOMOIAaTeJIbHON
TUIOMIA/IN JUTS PEIICHUS TEOMETPUICCKUX 3a/1ad.

Haxoaure 1uiomanu nonoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO0 HMH(POPMALIHIO.

BoruncasTh 1onaan pa3iniyHbIX MHOTOYTOJIBHBIX (UTYD.
PemiaTh 3a1auu Ha IUIOMIAJb C MPAKTHYECKUM COZICPIKAHUEM
MOCIIE COBMECTHOTO aHAU3a.

Teopema
IMudgaropa n
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO W NPHUMCHCHUE.
O6patnas Teopema [ludaropa.

OmnpeneneHre TPUTOHOMETPUUECKUX (YHKIMA OCTPOTO yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHHS B MPSIMOYTOJbHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPHYECKOE TOKIAECTBO.
CooTHOlIEHUsT ~ MEXAy CTOPOHAMHU B  INPSIMOYTOJbHBIX
TpeyrojpHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBats Teopemy Iludaropa, mcmoab3oBarh € B
MPaKTUYECKUX BHIYMCIICHUSIX.

Bnagetp  MOHATHUSAMH — TPUTOHOMETPHUYECKUX  (PYHKUIUI
OCTpPOTO yIia, MPOBePATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOPON Ha CIPAaBOYHYIO
nH(pOpMaLIHIO.

HccnenoBarth  COOTHOLIEHHS  MEXIy  CTOPOHAaMHU B

MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAIOLIEH TOMOILBIO.

Hcnoan3oBarb  GOpMYyIbl  TPUBEICHUS U
TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXOKICHUS
COOTHOUIEHUH MEeXIy TPUTOHOMETPUYECKUMHU (QYHKIUAMU
pPa3IMYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CIPAaBOYHYIO
nH(pOopMaIHIO.

IpuMeHsiTH MOJNyYEHHBIE 3HAHUS U YMEHUS TPU PEIICHUU
MpaKTUYECKUX 3a1ad (Mpd HEOOXOAMMOCTH C OINOpOH Ha
JITOPUTM TPaBUIIA).

3HAKOMHTBCS € HCTOPHEPA3ZBUTUSA TEOMETPHUN.

OCHOBHOC€




Yrasl B Brincansble ¥ LEHTpaJIbHBIE YIUIBI, YTOJ MEXKAY KacaTeabHOH U | MOpPMYJHPOBATHh OCHOBHBIE OIPEAECICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOPIOH. yIJiaMu B Kpyre (BIMCaHHBIN Yo, HEHTPaJIbHBIN yIo).
Bnucannsbie VYTIibl MEXAY XOpJlaMU U CEKYLLUMU. HaxoauTh BIMCAHHBIE YIJIBL, ONMpAIOUIMECS HA OJHY AYTY,
U ONHCAHHBIE BnvicaHHbBIE M ONMCAHHBIC YETBHIPEXYTOJIBHUKH, UX NMPU3HAKU U | BBIYMCJASATH YTJIbl C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX YIJIAX,
YeThIPEXyroJbHUK |CBOWcTBA. IIpuMeHeHume H3THX CBOMCTB IpU  PELIEHHM |TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
u. TrEOMETPHUYECKUX 3a4a4. LIEHTPAJIbHOM yIJIe IpHU HEOOXOAUMOCTH C BH3YalbHOM
KacarejabHbie B3anmHOe pacnosokeHue JAByX ~OKpyxkHocTed. Kacanue |onopoi.
K OKPY’KHOCTH. OKPYKHOCTEH. HccaenoBatb, B TOM UHCIE C IOMOLIBIO LU(PPOBBIX
Kacaunue pecypcoB, BIMCAaHHBIE M OIMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPY:KHOCTEH BBIBOJUTH WX CBOWMCTBA M IPHU3HAKU IIOCJIE€ COBMECTHOIO
(13 v) aHajM3a.
Hcnonb3oBaTh 3TU CBOWCTBA M INPU3HAKM IIPU PELICHUU
3aja4.
IloBTOpEHue, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 U &|Pemars 3aqauyM Ha IOBTOPEHHE, WIUIIOCTPUPYIOLIUE CBS3H
o0o0menune KJIacCOB, 0000IICHNE 3HAHU. MEX]ly pa3IMYHbIMU YaCTAMU Kypca.
3HAHUI
CR))

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00yYAKIIHMXCS

4acoB)

Tpuronomerpus. |OmnpeneneHue TpuroHomerpuueckux (GyHkuui yriao ot 0° no|@opMyJupoBaTh  OmpeneJeHHsi  TPUTOHOMETPUUYECKUX
Teopembl 180°. Kocunyc u cuHyc mpsMoro u Tymoro yria. Teopema|(yHKIMHA TYNBIX M HPSIMBIX YIJIOB C BU3yaJbHOM OIMOPOH.
KOCHHYCOB M KocuHycoB. (O000mEnHas) Teopema CHHYCOB (¢ paaumycoM | DopMyIupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OMUCAaHHON OKpyXHOCTH). HaxoxaeHue [UIMH CTOPOH | |pPaglyCOM ONHUCAHHON OKPYXHOCTH).

Pemenne BEJIMYMH YTJIOB TPEYTOJIbHUKOB. Pemiath TpPEyrojpHUKM C ONOPOM Ha aNrOPUTM Y4eOHBIX
TPeyroJlibHUKOB dopmyna IIOMEAAN TPEYroJbHUKA YEpe3 ABE CTOPOHBI U YIoJ | IEHCTBUM.

(16 9) Mex1y HuMu. GopMyria mIonaan YeThIpEXyrojibHUKa Yepes3 ero | Pemarh nmpakTHdyeckue  3ajJadd, CBOJAsIIIHecs] K




AuaroHajiv U yroj MCKI1y HUMMU.
HpaKTI/I‘lCCKOC IIPUMEHCHUEC NOKA3aHHBIX TCOPEM.

HaXO0KIACHUI0 Pa3/IMYHbIX 3JIEMEHTOB TPEYIroOJbHHUKA.

IIpeo6paszoBanne | *[lonsarue o mpeoOpa3oBaHUH OO0US. OcBaunBathb NMOHATHE npeoOpa3oBaHuUs no00usl.
noaoous. CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX UTYD. HccnenoBarh OTHOIIEGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp HpHU
Metpuyeckue Teopema o0 mTpouM3BEeNEHUH OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu moaodus. HaxoauTs mpuMepsl moaodus B
COOTHOIIIEHUS B MPOU3BEICHUH OTPE3KOB CEKYIIHX, TEOpeMa O KBaJApare |OKPYKAIOIIEH NeHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOU. IlpuMeHeHne B pelleHMM TIe€OMETPUYECKUX | *BBIBOAMTH METPUUYECKHE COOTHOILEHUS MEXKIY OTpE3KaMH
(10 9) 3amay. * XOpA, CEeKYyIIMX M KacaTelbHbIX C MCIOJIb30BAaHUEM
BITMCAHHBIX YTJIOB M IOJOOHBIX TPEYTOJIEHUKOB.
Pematp reoMeTrpuueckue 3aJaud U 3aJaud U3 pPEATbHOU
YKU3HU C UCTIOJIb30BAaHUEM 10I00HBIX TPEYTOJbHUKOB. *
BexTopbl OnpeznenieHUe BEKTOPOB, CIIOKEHUE W PaA3HOCTh BEKTOPOB, | MCHoJb30BaTh BEKTOPbl Kak HaIpaBICHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPa Ha YUCIIO. HCCJIeI0BATH reOMETPUYECKUN (mepemerenue) u
®u3NUECKUil 1 FTeOMETPUYECKUI CMBICI BEKTOPOB. ¢usnueckuil (cuia) CMBICIBI BEKTOPOB C OMOpPOM Ha
Pa3znoxxeHne BekTOpa IO JBYM HEKOJUIMHEApHBIM BEKTOpAaM. | BOIIPOCHBIH IJIaH.
Koopaunatsl BekTopa. 3HaTH omnpejfeleHUsi CyMMbl U Pa3HOCTH BEKTOPOB,
CkaniipHO€ TNPOM3BEJCHHE BEKTOPOB, €ro IMPUMEHEHHUE JUIS | YMHOKEHUS BEKTOpa Ha 4YUCIIO, Hcejie10BaTh
HAaxO0KJICHUS JIIUH U YTJIOB. reOMEeTPUUECKUI U (PU3NIECKUIA CMBICIIBI 3THX OIEepaLnii.
Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB. Pemate reoMeTpuueckue 3aJayd €  HMCHOJIb30BAaHUEM
IIpuMeHeHne BEKTOpPOB U1 PpELICHMs 3ajad KUHEMAaTHKU U | BEKTOPOB.
MEXaHUKH. PacknaapiBaTh BEKTOp 1O JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnonb3oBaTh  CKaISIPHOE  MPOU3BEJIEHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.
BorluncasTe CyMMy, pa3HOCTb M CKaJspHOE IPOU3BEICHUE
BEKTOPOB B KOOpJAMHATaXx.
IIpumeHsITh CKaJspHOE MPOU3BEACHUE JUISI HAXOXKJEHUS
JUTMH U YTJIOB.
JlexapToBBI JlexkapTOBbl KOOPAMHATBI TOUEK HA TUIOCKOCTH. OcBauBaTh MOHATHE NPSIMOYTOJBHON CHUCTEMBI KOOPJIMHAT,
KOOPAUHATHI Ha | *YpaBHeHue NpsMol.* VYrioBol kod3(pPUIMEHT, TaHT€HC YyIJia|IeKapTOBBIX KOOPAWHAT TOUKH.
IIOCKOCTH HAaKJIOHA, TapaJlyIe/IbHbIE U IEPIECHANKYIISIPHBIE TIPSIMBIE. HccnenoBarh ypaBHEHHE IPSIMON M OKPYKHOCTU C OMOPOMU




Ow

VYpaBHeHHe OKpyKHOCTH. HaxoxaeHue KOOpauHAT TOYEK
nepeceyeHus: OKPY>KHOCTH U MPSIMOH.

MeTo KOOpAMHAT IPU PEILIEHUU T€OMETPUUECKUX 3a/1ad.
Hcnonb30BaHre METOa KOOPAUHAT B MPAKTUYECKUX 3a7adax

Ha BOIIPOCHBIN ILJIaH.

HaxonuTe eHTp U pagnyc OKPYKHOCTH 10 €€ YPaBHEHHUIO.
PemaTh 3a1auynHa HaX0XX/JICHUE TOUYECK MEPECCUSHUs MPSMBIX
U OKPYXXHOCTEH ¢ MOMOIIbIO METOJa KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA YIJIOBOTO KOX(QUIMEHTA MPSIMOI
OpU peLIeHUH 3a7ad, JUIsl ONpPENENCHHs] PpaclloyIOKEHUs
HPSIMOM.

IpuMeHsTL KOOPIUHATHI MPU PELICHUH F€OMETPUYECKUX U
MPAaKTUYECKUX 3a4ad, JUIS IOCTPOSHHS MaTeMaTUYECKUX
MoJieneil peasbHbIX 3a/1a4 («MEeTO KOOPAMHATY).
Moab3oBaTbess AN TIOCTPOCHHUS W HMCCIEJOBAHUMN
U(PPOBBIMU PECYpCaMHu.

3HAKOMUTBCA ¢ HCTOPHEH Pa3BUTHS FEOMETPUU

IIpaBuabHBIE
MHOTOYTOJIbHUKH.
JlanHa
OKPY:KHOCTH U
IVIOLAAb Kpyra.

[IpaBunbHbIE MHOTOYTOJIBHUKH, BBIYMCIEHHE HX 3JIEMEHTOB.
Uucno m W JIMHA OKPYXKHOCTU. /J[IMHA HyrMm OKpYKHOCTH.
Pannannas mepa yrna.

[Inomanp kpyra W ero 5SJIeMEHTOB (CEKTOpa M CETrMEHTA).
Brruucnenue miomaaeit Guryp, BKIIOUYAIOIINUX HIEMEHTHI KpyTa.

®opmy.upoBaTh olpeeneHue
MHOI'OYTOJIbHUKOB, HAXOAUTh UX JIEMEHTBHI.
Ilosib30BaThCSl NOHATHEM JJIMHBI OKPY’KHOCTH, BBEIAECHHBIM
C TIOMOINBIO TPABWIBHBIX MHOTOYTOJBHUKOB, ONPeNeasiTh
YHCIIO 7T, JJIMHY AYTH U paJIdaHHYI0 Mepy yrIia 1o oopasity.

IIpaBUJIbHBIX

Bbrunciienue IIpoBoauTh mepexoa OT paJuaHHON MEpHI yIya K rpaiayCHON
nomajxein 1 Ha00OpOT 10 BU3yaJIbHOM omope.
8 4) OmnpeneasaTs MI0IIALb KpyTra.
BoiBoauTh dopmyabl (B IpagyCHOM U paguaHHON Mepe) s
JUIMH JyT, IUIOIIAJEH CEKTOPOB M CETMEHTOB C OIOPOM Ha
BOIIPOCHBI IIJIaH.
BoeruncasTe 1wiomanu  (uryp, BKIIOUYAIONUX DIEMEHTHI
OKpYXKHOCTHM  (Kpyra) C OHNOpOMl Ha  CIPaBOYHYIO
UH(pOpMaIIHIO.
HaxoauTp IUIOIIAIN B 3a7]a4aX peAIbHOM )KU3HH.
JABuxenust *[ToHsITHE O NBUIKEHHUH IIJIOCKOCTH. Pa3zoupars  npuMepsl,  WUIIOCTPUPYIOIME  [OHATUSA
IJIOCKOCTH [TapannenpHbIil nepeHoC, MOBOPOT U cUMMETpUs. OCH U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHH.
(64) CUMMETPHH. @DopMyJIHPOBATH ONPEIEICHUS IAPALIEIBHOIO IEPEeHOca,

[Ipocreiilne NpUMEHEHNs B PELIEHUU 3a1a4 *,

IIOBOPOTAa MU OCEBOM CHUMMETPUU C BHU3YaJIbHOW OIOPOM.




HaxoanTh HETIOABMKXHBIE TOYKHU TI0 00pasIly.

HaxoauTh LEHTPBI U OCH CUMMETPHIl MPOCTEHIINX (PUryp mo
oOpa3siry.

*IIpuMeHsITh NApaJUICIbHBII NEPEHOC M CUMMETPHUIO IIPH
pelIeHIH TeOMETPHUECKUX 3a1au (pa3douparb MpUMEpHI).
Hcnoan3oBaTh 17151 HOCTPOCHUS U UCCIIEOBaHUIN LIUPPOBBIE
pecypcsl. *

IToBTOpEHUE,
00001IEHME,
CHCTeMAaTH3anusl
3HAHMH

(7 9)

[loBTOpeHHE OCHOBHBIX NOHSATUH M METONOB KypcoB 7—9

KJIaCCOB, 0000IIEHNE U CUCTEMATH3aLs 3HAHUI.

IIpocreiimme reomeTpuueckue QUIypsl M HMX CBOMCTBA.
N3mepenne reoMeTpudecKux BEIUYHH.

TpeyroapHUKH.

[TapanienbHble U NEPIEHIUKYISIPHBIE MTPSIMBIE.
OkpyxHOCTb U Kpyr. I'eomeTpuueckue MOCTPOCHHs. YTIbl B

OKPY>KHOCTH.  BrucanHple ¥  ONHCaHHBIE  OKPY>KHOCTH
MHOT'OYT'OJIbHUKOB.

[IpsiMast 1 OKpy>KHOCTb.

YeThIpEXYTroJIbHUKH. Bnucanubie " ONHCAaHHBIC
YETHIPEXYTOJIbHUKHU.

Teopema [Tudaropa n Hagana TpuronomeTpuu. Perenne oomumx
TPEYTOIHHUKOB.

[IpaBUsBbHBIE MHOTOYTOJIBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBUKeHuUs. [Tonobue.
CummMmertpust.

IImomane. Bemucnenme 1wromanei. IDiomagm 1momoOHBIX

uryp.
JlekapTOBBI KOOPIMHATHI HA TIJIOCKOCTH.
BCKTOpBI Ha ITIJIOCKOCTH.

OnepupoBaTh nmoHsiTusiMHU: (HUrypa, Touka, npsmas, yroi,
MHOTOYTI'OJIbHUK, PaBHOOEAPEHHBII M  PaBHOCTOPOHHUU
TPEYrOJIbHUKH, NPSIMOYTOJIBHBI TpPEYTrOJIbHUK, MEINaHa,
OucceKkTpuca U BbBICOTa TPEYroJIbHUKA, Iapajiesiorpamwm,
poMO, NPSAMOYTOJIBHUK, KBaJpar, Tpamenus; OKPY>KHOCTb,
KacaTeJbHast; paBEHCTBO U M0J00He (PUryp, TpeyroibHUKOB;
NapajuleIbHOCTh M NEPIEHIUKYJSIPHOCTh IPSMBIX, YIOJ
MEXAY MpPAMBIMH, CHMMETPHUS OTHOCHTEIBHO TOYKH U
OpsIMOM; JUIMHA, PAacCTOSHUE, BEJIMYMHA YyIJa, IUIOIAlb,
HIEPUMETP.

HUcnoabs3oBatb  (opmyabl: IepuMeTpa U ILIOIIAIU
MHOI'OYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTH W IUIOLIAJHA KpyTa,
00bEMa MPSMOYTOJILHOTO Mapajuiesenunesa.

OnepupoBaTb MNOHATHUSIMU: IPSAMOYTOJIbHAs CHUCTEMA
KOOPJMHAT, BEKTOP, MCHOJb30BATh OTH IIOHATHSA IS
MIPEACTABJICHUS JTAHHBIX M PEIICHUS 3a7a4, B TOM YHUCIE W3
JpYTUX y4eOHBIX MPEAMETOB.

Pemiate 3agayM Ha TIOBTOPEHHE OCHOBHBIX IIOHSATHH,
WJUTFOCTPALIMIO CBA3EH MEXKAY pa3iIu4yHBIMM 4YacTsAMH Kypca.
Bbi0upaTs MeTox I pELICHUS 3a1a4H.

PemaTh 3aqaum 13 NOBCEJHEBHOMU KU3HH.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»




(IO I'OAAM OBYYEHMUS)
7 kinacc (He meHee 34 4)

Ha3zBanue
pa3naesa (Tembl)
(4K CJI0 YacoB)

OcHoBHOe coep:KaHue

XapakTepucTHKA eI TeJIbHOCTH 00y4al0IIMXCS

IIpeacrasiienue [lpencraBienue gaHHBIX B Tabmumax. Ilpaktuyeckwe | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JAHHBIX BBIUUCIICHUS] TI0 TaOJUYHBIM JaHHBIM. VI3BieueHMe M | HpPEACTaBICHHUS CTATUCTUYECKUX JAHHBIX W YHCIOBBIX
(7 9) UHTepHpeTalnus TaOIWYHbIX JaHHbIX. [IpakThueckas paboTra | MaccCMBOB € IOMOIIbIO Tabaul M JUarpamMm ¢
«Tabmumpn). UCTIOIb30BAHUEM  aKTYaJIbHBIX MW BaXKHBIX JAHHBIX
['padguueckoe mnpeacTaBieHUE JaHHBIX B BHJIE KpPYroBbIX, | (Iemorpaduyeckue JIaHHBIE, IIPOU3BOJICTBO
CTOJOMKOBBIX  (cTONMOYATHIX)  auarpaMM.  YTeHHWE U | NPOMBIIUIEHHOW M CEIbCKOXO3SWCTBEHHOW NPOAYKIMH,
noctpoeHue  auarpamm.  [Ipumepsl  gemorpaduueckux | OOIIECTBEHHbIE U IPUPOIHBIC SBICHMUS).
JarpamMmm. M3yyat, Metoabl pabOTBl C  TaONUMYHBIMH U
[TpakTnyeckas pabdora «JluarpaMmsbl». rpaMUecKuMH TPeJCTaBICHUSIMHU JAHHBIX C IHOMOIbIO
HU(POBBIX PECYpCOB B XOJE MPAaKTHUECKUX padoT (c
HaMpaBJIsIONIE TOMOUIBIO).
OnucarenbHast Uucnossie Habopsl. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YPOBHE MOHSITHA: YUCIOBOMN
CTATHCTHKA Menuana 41caoBOro Habopa. Y cTOMUYMBOCTh METUAHBI. Habop, Mepa LIEHTPaJIbHON TeHJEeHIMU (Mepa LIEHTpa), B
8 4) [IpakTuueckas padota «CpeHUE 3HAUCHHS. TOM YHCJIe CpeiHee apuPMeTHIeCcKoe, MeIMaHa.

HaubGonpiiee u HanmMmeHbIllee 3HAYSHHS YMCIOBOTO Habopa.
Pasmax.

OnucpIBaTh CTAaTUCTUYECKHE JaHHBIE C TMOMOIIBIO
cpenHero apuMeTH4ecKoro U MeAnanbl. Pemars 3axaqu
(c uCmoNmb30BaHHMEM 3PUTENBHON HATJSIIHOCTH W/WJIH
BepOaIbHOU OIOPHI)

HN3yyars cBOMCTBA CPEIHMX, B TOM YKCIIE C IIOMOIIBIO
U(POBBIX PECYpPCOB, B XO0Ji¢ MPAKTHYECKHUX PAOOT, (C
HaMpaBJISIONIEH TOMOIIBIO).

OcBauBaTh Ha 06230BOM yYpOBHE MOHSATHA: HaOOJIbIlIEE
Y HaMEHbIIIee 3HAYCHHsI YUCIIOBOTO MAacCHBa, pa3Max.
PemaTth 3agaum Ha BBIOOp crioco0a ONMMCAHMS TaHHBIX B




COOTBECTCTBHUH C HpI/IpOl[Of/'I JaHHBIX u neaIaMu
Hncciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIIBIO.

Cayuaiinas
H3MEHYNBOCTH
(69

*CnyuyaliHass U3MEHYUBOCTh (puMephl). YacToTa 3HAYCHHUH B
MaccuBe JaHHbIX. ['pynmuposka. ['uctorpammsl.
[TpakTrueckas padota «Ciy4yaiiHas U3MEHYHBOCTb». *

*(OQcBauBaTh NMOHSITHUSI: YacTOTAa 3HAYEHUNW B MacCHUBE
JIAHHBIX, TPYIIIUPOBKA TAHHBIX, TUCTOTpaMMa.

CTpouTh rucTorpamMmsl o o0pasiy

OcBauBaTh rpadUyecKue MPEACTaBICHUS PA3HBIX BUJOB
CIIy4ailHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKON PabOTHL *

BBenenue B
Teopuio rpagos
(4 9)

*'pad, BepunHa, pedpo. [Ipencrasnenue 3agauu ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmInMHBL Yucimo pédep u
cymmapHas crenenb BepmnH. Llens u nuki. [lyte B rpade.
[IpencraBnenne o cBsizHOCcTU Tpada. O6xox rpada (siIepoB
nyTh). [IpencraBienue o0 opueHTHPOBAHHBIX rpadax. *

*QcpaumBaTh NOHSTHS: rpad, BepmmHa rpada, pedpo
rpada, cTerneHpb (BAICHTHOCTh BEPIITHHBI), IIETTb U K.
OcBauBaTh NMOHATHA: MyTh B Tpade, diliepoB MyTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcyxnarb penieHHe 3aJa4M  HAa IIOUCK CYMMBI
CTeTieHeW BepiinH Tpada, Ha mouck obxoma rpada, Ha
MOWCK TMyTell B  OPHEHTUPOBAHHBIX Tpadax ¢
HaIIpaBJISAOIIEH TOMOILBIO.

OcBauBaTh CHOCOOBI TPEICTABICHUS 3a7ad M3 Kypca
areOphl, TEOMETPUU, TEOPHH BEPOSTHOCTECH, APYTUX
OpeIMeTOB ¢ TOMOIIbI0 TpadoB (KapThl, CXEMBI,
AJIEKTPUYECKUE TeNH, (YHKIIMOHATHHBIE COOTBETCTBUS)
Ha IpuMepax. *

BepositHOCTB M
4yacToTa
CJIy4aiHOT 0
coObITHUSI

(4 9)

*CryyailHbIil ONBIT M cilydaiiHoe coObiTHe. BeposTHocTh U
yactoTa coObITHA. Poib MaloOBEpOSATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITHUI B mpupoJe U B obmecTBe. MoHeTa U
UIPAIIbHASL KOCTh B TEOPUU BEPOSITHOCTEH.

[TpakTuyeckas pabora «HacToTa BbIIaIeHUS Opia».*

*(QcpauBaTh MOHSATHA: CIYyYalHBIA ONBIT M CIy4allHOE
coObITHE, MAJIOBEPOATHOE U IMPAKTHUYECKH JTOCTOBEPHOE
coObITHE.

M3yuyaTh 3HAYUMOCTh MAJIOBEPOSITHBIX COOBITHUH B
npUpoJie M OOIIEeCTBE Ha BaXKHBIX HpUMeEpax (aBapuu,
HECYaCTHBIE cilyJau, 3amuTa MepPCOHAIBHOMN
uHoOpMalny, Tepeiadya JaHHBIX ).

H3yuarh pojb KJIACCUUYECKUX BEPOSTHOCTHBIX MoOjemeit
(MoHeTa, UrpajbHas KOCTb) B TEOPUHU BEPOSITHOCTEH.
Ha6iogaTh M M3y4aTh 9acTOTy COOBITHH B TMPOCTBIX




OKCIIEPUMEHTAX, B TOM YHCIIE C TOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ IPAKTUYECKON paboThI.*

O0001eHue,
KOHTPOJIb
(S q)

IIpeacraBnenne  naHHbIX.  OmnucaTenbHass  CTaTHCTHKA.
BeposaTHOCTE CITy4aiiHOTO COOBITHSI.

[HoBTOPSATH U3YyYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUN.
Pemiatp 3aaum Ha NpejCTaBICHUE U OMHACAHUE JTAHHBIX

c MTOMOIIBIO M3yUYEHHBIX XapaKTePUCTUK C
HAaIpaBJISIONIECH TOMOIIBIO.
O0cy:xxnaTh NpuMepsbI CIIy4aiHbIX COOBITHI,

MaJIOBEPOATHBIX U IIPAKTUYECKU JIOCTOBEPHBIX
CIIy4aliHBIX COOBITHI, WX POJIM B MPHPOJAEC M >KU3HU
4eJI0BEKa

8 ki1acc (He menee 34 4)

Ha3zBpanue
pa3aena (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE CoAECpKaHUuEC

XapaKTepnchca HECATCJIbHOCTH Oﬁy‘lal()lIII/IXCﬂ

IloBTOpEHME
Kypca 7 kiacca
CR))

[IpencraBnenne  paHHbIX.  OmnwMcarenbHass — CTATHUCTHKA.
Crnyyaiinas n3mMmeHunBOCTh. CpeiHHe YnciIoBoro Habopa.
CrnyualiHple  cOOBITHS. BeposiTHOCTH M 4YacCTOTHI.
Knaccuueckue Moaenu TEOpUHM BEPOSTHOCTEH: MOHETa H
UrpaibHasi KOCTb.

I[loBTOPSITH M3y4YEHHOE U BBICTPAMBATL CUCTEMY
3HaHUM.

Pemiare 3agayu (o0 BH3YyaJbHOHl  omope) Ha
MPEACTABICHUE M OINKMCAHME JAaHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemare 3amaum (Mo BH3yaJdbHOHW omope) Ha
IIPEACTABJIICHUE TPYNIIAPOBAHHBIX JAHHBIX M OINKMCAHUE
CIIy4allHOM U3MEHUYUBOCTH.

Pemiate 3agayu (M0 BH3YyaJbHOl  omope) Ha
ompeneIeHue 4aCTOTHI CIIy4alHBIX COOBITHI,
o0cyxaeHne MIPUMEPOB CITy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX u MIPAKTUYECKU JIOCTOBEPHBIX
CIIy4aHbIX COOBITUH, WX POJM B MPUPOAEC M KHU3IHU
YeJI0BEKa.




OnucaresbHan *OtknoHenus. Jucnepcus yucinoBoro Habopa. CranmaptHoe | *OcBamBaTh MOHSTHSI: JIUCIIEPCUS M CTaHJAPTHOE
CTATHCTHKA. OTKJIOHCHHE YMCIIOBOTO Habopa. J[narpammel paccenBaHusl. * OTKJIOHCHHE, HCIIOJIb30BaTh OSTU XapPaKTEPUCTUKH ISt
PacceuBanne ONUCAHUs PACCEUBAHUS JJAHHBIX.
JAHHBbIX Y4yacTBOBaTh B 00CYKIE€HHH TMNIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUU CBSI3U 110 HarpaMmaM pacCeuBaHUs.
CTpouth JAMarpaMMbl PACCEUBAHUANO HMEIOIIUMCS
JIAHHBIM, B TOM YHCJI€ C MOMOIIBI0 KOMIIbIOTEpaA (TOCie
COBMECTHOTO aHaju3a).*
MHo:KkecTBa MHOeCcTBO, MOAMHOXKECTBO. Omnepaiuyu Haja MHOXecTBaMH: | (OcBaMBaTh MOHSTHA: MHOXXECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenuHeHue,  mepeceueHue,  jpomnoyiHeHue.  CBOWCTBa | MOJAMHOXKECTBO.
omepanui Hax MHOKECTBAMHM: MepeMECTUTENbHOE, | BBIMOJHATH onepanun HaJ MHO>KECTBaMU:
coueTaTesIbHOE, paclpee/IuTeNbHOE, BKIOUEHHUS. 00beAMHEHNE, TIEpeceYeHHE, AOOJIHEHUE (110 00pasiy).
I'padpuaeckoe npeacTaBIcHUE MHOXKECTB. Hcmoap3oBaTh CBOMCTBA: MePEMECTUTEIBHOE,
COYETaTeNbHOE, PACIPENSIUTEIIbHOE, BKIIOYEHUs (C
MCIIOJIb30BaHUEM BU3YAJIbHOH OIMOPHI).
Hcnoab3oBath rpadudeckoe MpeiCcTaBICHUE MHOKECTB
IIPH OINHMCAHUM PEATBbHBIX IPOIECCOB U SBICHHUMA, IPH
pEIIeHUH 3aJ1a4 U3 APYTUX YIeOHBIX MPEIMETOB U KypCOB
(c MCrONb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepositHOCTH DeMeHTapHbIe COOBITHS. Cry4aiiHbie cooriTiga. | OcBauBaTh Ha 0a30BOM YPOBHe MOHATHS:
CJIy4aiiHOro bnaronpusitcTByromme 3JIeMEHTapHbIE COOBITHSI. | dJIEMEHTapHOe COOBITHE, CllydailHOe COOBITHE Kak
coObITHSA BepositHoctn  coObITHiA. OmNBITBI ¢ PAaBHOBO3MOXKHBIMH | COBOKYITHOCTh — OJIArOMPUSTCTBYIONIUX  DJIEMEHTapPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUAMU. CTy4yaitHbIi BHIOOD. COOBITHIA, pABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.

[IpakTuueckas padota « OBITEI C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMHU COOBITUSMIY.

PemaTh 3a7a4M Ha BBIUKUCIEHUE BEPOATHOCTEN COOBITHIT
MO0 BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHH CIIy4aliHOTO
OombITa (C MCIOJIb30BAaHUEM 3PUTEIBHONW HArJSIHOCTH
u/Win BepOabHON OIOPHI).

PemaTh 3a7a4M Ha BRIUHUCIEHHUE BEPOATHOCTEN COOBITHI
B OINbITaX C PAaBHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITUSMH, B TOM YHCJIE€ C IOMOIIBIO KOMITbIOTEpPaA (C
UCIIONIb30BAaHUEM  3PUTEIBHOW  HATTSAHOCTH  W/WUIHU
BEepOATBHOM OTOPHI).




IIpoBoanTh, M M3y4aThb ONBITHI C PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMHU COOBITUAMU (C UCIOJIB30BAHUEM MOHET,
UTPaIbHBIX KOCTEH, JOpYyTrUx MoJieJIeN)
B XOJle¢ MpakTHYeCKOW paboThl (C HCIOJIB30BAaHUEM
BU3YaJbHOU ONOPHI).

BBenenue
Teopuio rpados
(4 9)

B

*JlepeBo.  CBoiicTBa  jJepeBa: €IMHCTBEHHOCTh  IyTH,
CYLIECTBOBAHME BHCSYEH BEPLUUHBI, CBA3b MEXKAY 4YHCIOM
BepLINH U uncioM péoep. [lpaBuno ymHoxkeHHS. *

*(QcBauBaTh INOHATHS: JCPEBO Kak rpad 0Oe3 IuKIia,
BUCsuasi BepIinHa (JIUCT), BETBb JiepeBa, MyTh B JIEPEBE,
JMaMeTp JepeBa.

M3yuyath cBoiicTBa jepeBa: CyIIECTBOBAHHE BHCSIYCH

BCPIIMHBI, CANMHCTBCHHOCTbH IIyTH MCKOY ABYMA
BEPIIMHAMH, CBSI3b MEXKIY YHCIOM BEPIIMH U YHCIOM
pedep.

YuacTBoBaTh B 00CY:KI€HHH pelleHHs 3a1a4M Ha
MOWCK W TIEPEUYHUCIICHHE MyTeH B JepeBe, ONpeaeicHHe
YyHuCiia BEPIIMH Wik péOep B nepeBe, 00X01 OMHAPHOTO
JIepeBa, B TOM 4YHCJI€ C TPUMEHEHHEM IpaBHIIa
YMHOKEHHUSL. *

Cayuaiinble
coobITHA
84)

*[IpoTuBomnonoxHoe  coowiThe.  Jlmarpamma  Diinepa.
OObenuHenne u mnepeceueHue coObITUH. HecoBMmecTHBIE
coObiTust. @Dopmyna cinoxeHus BeposTHocTed. IlpaBuio
YMHOXKEHUSI ~ BEpOSTHOCTEH.  YCIOBHas  BEPOSTHOCTb.
HezaBucumble  coOwiTus.  I[lpencraBinenHue — cimydaiiHOTO
HKCIIEpUMEHTA B BHJIE JiepeBa. *

*(QcBauBaTh MOHSITHSI: B3aUMHO [POTHUBOIOJIOXKHBIE
COOBITHS, OMepaluu HaJl COOBITHSIMU, OOBEIUHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BeHnHa), COBMECTHbIE 1 HECOBMECTHBIE COOBITHSL.

N3yuyaTth TeopeMbl O BEPOATHOCTH OOBEAMHEHHUS JBYX
coObITHH ((hOPMYJIBI CIIOKEHHS BEPOSATHOCTEH).

YuyacTrBoBaTh B 00CYK/I€HHHU pellleHUs] 3a2Ja4d, B TOM
qucJie TEKCTOBBIE 3a7jaul Ha OINPEAEICHUE BEPOSTHOCTEN
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO

YUCIOBOM mpsAMO#, aumarpamm Oiiepa, GopMyJbl
CJIO’KE€HHUSI BEPOATHOCTEN.

OcBauBartsb NOHSATHS: IIPaBUIIO YMHOXKEHUS
BEpPOSITHOCTEM, YCIOBHAsl BEPOATHOCTb, HE3aBUCUMBIE
COOBITHS JIEPEBO CIYYaHOTO OMBITA.

HN3yuath, cBoiicTBa (ONpeielieHHus])) HE3aBUCHMBIX




COOBITHIA.

Y4yacTBoBaTh B O00CY)KI€HHH pelIeHWsl 3aJa4yd Ha
ONpeJieJICHUE U UCII0JIb30BAaHUE HE3aBUCUMBIX COOBITUH.
Y4yacTBoBaTh B OO0CY)KI€HHH pelIeHWsl 3aJa4yd Ha
IIOHUCK BepOSITHOCTefI, B TOM 4YHCIIC yCJIOBHBIX, C
HCIIOJIb30BaHUEM JIEpEeBa CIIy4alHOTO OmbITa. *

O0o001IeHue,
KOHTPOJIb
49

[IpencraBnenue nanHsix. OnucaTtenbHas craTuctuka. ['padsr.
BepostHocTh CIIy4aiiHOT O COOBITHSI. DNIeMEHThI
KOMOWHATOPHKH.

IloBTOpPSITH U3y4YEHHOE U BBICTPAUBATh CHCTEMY
3HaHUM.

Pemats 3agaum Ha NPEICTAaBICHUE U OMMCAHUE JAaHHBIX
c MIOMOMUIbIO U3YYEHHBIX  XapaKTepUcTUK  (c
HCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

*YyacTBOBaTh B O00CY:KI€HMHM pellleHHSI* 3a7a4yu C
IpUMEHEHHEM TpadoB.

Pemiate 3agaum  Ha  HAXO0XJIEHUE  BEPOSITHOCTU
CJIy4alfHOI'O COOBITHSI IO BEPOSTHOCTSM 3JIEMEHTAPHBIX
cOOBITHI, B TOM YHCJI€ B OINbITAX C PaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMU COOBITUSAMU (C BU3yaJbHOM OMOPOH).
*YuyacTBOBaTh B 00CY)KIeHMHU pelIeHUusl™ 3aJauM Ha
HaXO0KJICHUE BEPOSATHOCTEH OObETUHEHNUS U MEePEeCceUEeHUs
COOBITHI, B TOM YHCJIE€ HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM
rpaduecKuX TpeACTaBI€HUN U JepeBa CllyyailHOro
OTIBITA.

*YyacTBOBaTh B OOCY’KACHHH pelIeHMsA™* 3aJa4yd Ha
MepevrciieHne KOMOMHAIUH (JKclia MepecTaHOBOK, Yucia
coyeTaHuil), Ha HaXOXKJAECHUE BEPOSATHOCTEH COOBITHI €
NPUMEHEHUEM KOMOMHATOPHKHM, B TOM 4YHCIE€ C
UCTOJIb30BaHUEM TpeyronbHuka [lackans.

9 kyacc (He MeHee 34 4)

Ha3Banue
pa3aena (TemMbl)

OcHoBHOe coaep:xaHue

XapakTepucTHKA AeITeJTbHOCTH 00YYAKIIHXCS




(4K CJI0 YacoB)

IloBTOpEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  nanHbix.  OmnwucarelbHass  CTaTUCTHKA.
Oneparuu Haj cCOOBITUAMU. He3aBUCUMOCTH COOBITHIA.

IloBTOpPSITH U3Y4YEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTth 3agaum Ha IPE/ICTABIICHUE U ONTMCAHUE JaHHBIX.
Pematr 3amaum Ha  HAXOXKIEHUE  BEPOATHOCTEH
OOBeAMHCHUS U TIEPECEYCHHS COOBITUH, B TOM YHCIE
HE3aBHUCHUMBIX, C  HUCIOJIB30BaHHEM  I'papUUECKUX
MIPEACTABJICHUH U JIepeBa CIIy4allHOTO OTbITA.

Pemath 3agaumM Ha MEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEPECTAaHOBOK, YHCJIa COYECTaHWI), Ha HAXOXKJICHHE
BEpPOSTHOCTEH COOBITHHI c IpUMEHEHUEM
KOMOWHATOPUKHA, B TOM UYHCIE C HCIOJIb30BAHUEM
TpeyronbHuka [Tackamns

DJ1eMeHTBI
KOMOMHATOPUKH
(4 1)

KombOunaropnoe mnpaBuino yMHoOxeHus. IlepecTaHoBKH.
@axropuan. CodyeraHus U 4uciao couetanuil. *TpeyrosbHuUK
[Tackamns.* [IpakTnueckas pabota «Bprancienne
BEPOSITHOCTEN C HUCIOJIB30BAHHEM KOMOHMHATOPHBIX (DYyHKIHIA
AIIEKTPOHHBIX TAOIUIDY.

OcBauBath Ha  0a30BOM  YpOBHe  INOHSATHA:
KOMOMHATOPHOE MPABUJIO YMHOXKEHHsS, YNOPAJOYECHHAs
napa, Tpoika OOBEKTOB, IEPECTAHOBKA, (aKTOpHUa
qucaa, COYETaHWE, YHUCIO COYETaHWH, *TpeyroybHUK
[Tackamns.*

Pemrare mnpocreiimue 3axa4ydM  Ha  IEPEYMCIICHHE
YIOPSIIOYEHHBIX nap, TPOEK, NepevrCICHIE
NEPECTAHOBOK U COYETAaHUH HIIEMEHTOB pPa3InYHbIX
MHOXECTB (TI0 00pa3iy).

Pemare mpocreiimiue 3aga4M Ha IPUMEHEHUE YHCTIA
codeTaHuil B anredpe (CoKpanéHHOe YMHOXKEHHE, OMHOM
HrroToHa) (C HampaBsIONIeH MOMOIIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPHWKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJHUI] B XOJ€ MpPAaKTHUECKOH paboThl (C
BU3YaJbHOW OMOPOIA).

I'eomeTpuueckas
BEpPOSITHOCTH

*['eomerpuueckast BepossTHOCTh. CitydaifHbIi BEIOOP TOUKU U3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 JYTH OKPYKHOCTH. *

*(cBanmBaTh MOHATHE T€OMETPUUECKON BEPOSITHOCTH.
YuyacTBoBaTh B 00CYXK/I€HUM PpelIeHUsl 3aJa4yu Ha




CR))

HAaxOX/JICHUE BEPOATHOCTEH B OIBITAX, INPEICTaBUMBIX
Kak BbIOOp TOYEK M3 MHOIOYIOJIbHHKA, Kpyra, oTpe3ka
WUJIU IYTH OKPYKHOCTH, YUCIIOBOI'O IIPOMEXKYTKa *

HcnuiTanus
bepnynan
(6 )

Ucnpitanune. VYcnex u Heygaua. Cepus HCHBITaHUR 10
nepporo ycnexa. HMcnoeitanus bepunymm. BepositHocTH
coObiTUii B cepun wucnbliTaHuid bepnymnu. Ilpaktuueckas
pabora «Vcnbiranus beprymim.

OcBauBaTh Ha 6a30BOM ypPOBHEe NMOHSTHS: UCIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCIIBITAHUHU (YCIIEX U Heyaua),
cepusi UCHBITAHWM, HACTyIUICHME IEpBOr0  yclexa
(ueynaun), cepus ucnbiTanuii bepnyim.

Pemare  mpocreiimiume 3aja4yd Ha  HAXOXICHHE
BEPOATHOCTEH COOBITHI B CEpUU UCHBITAHUI 10 TIEPBOTO
ycrexa, B TOM YHCJE C MPUMEHEHHEM (OPMYJIBI CyMMBI
reOMETPUUYECKOI mporpeccuu (C OMopoil Ha CIIPaBOUYHYIO
nH(pOpMaIHUIO).

Pemiate mpocreiimme 3axaum Ha  HAXO0XICHHUE
BEPOSITHOCTE  DIIEMEHTAPHBIX COOBITHH B  Ccepuu
UCIbITaHUN bBepHyuiM, Ha HaX0XIEHHE BEpPOSTHOCTH
ONPEACNIEHHOTO 4YHUCIIAa YCIEXOB B CEPUM MCHBITAHUHI
bepHymu (¢ BU3yalIbHOM OMOpOii).

H3yuath B X0/1e NpaKTHYeCKOil padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu UcnbITaHui beprymum

Cayuaitnas
BeJIMYMHA
(64)

CrnyualiHas BeJIMYMHA W PACIpEACIICHUE BEPOSTHOCTEN.
MaremaTtnueckoe OXHMJIAHHE W JHUCIEPCHs  CIy4alHOHN
BeIMUYMHBL. [IpuMepel MaTeMaTHYecKOro OXHUAAHHUA Kak
TEOPETHYECKOT0 CPEHErO 3HAYCHM S BEITMYHHBI.

[Tonstue o 3akoHe  Oonbiux  yucen.  V3mepeHue
BEPOSITHOCTEN € MOMOIIbI0 4acToT. [IpuMeHeHue 3akoHa
OOJIBIINX YHCEIL.

OcBoutrs Ha 0a30BOM YpOBHe NOHATHS: ClydyalHas
BEJIMYMHA, 3Ha4YeHUe CIIy4alHOMN BEJINYMHBI,
pacrpeneneHue BEposiTHOCTEM.

HN3yuyats u o0Cy:XkaaTh NpPUMEPBI JTUCKPETHBIX U
HEMPEPBbIBHBIX CIyYaiHbIX BEMYUH (POCT, BEC YEIOBEKA,
YUCJICHHOCTH HaceJeHus, Jpyrue N3MEHYMBBIE
BEJIMYMHBI, PACCMATPHUBABILUECS B KypCe€ CTATUCTHKH),
MOJIEJIbHBIX ~ CIy4YailHbIX  BEJIMYMH, CBSI3aHHBIX CO
Clly4aifHBIMU OIbITaMu (OpocaHne MOHETHI, UTpajbHON
KOCTH, CO CITy4yalfHbIM BHIOOPOM U T. I1.).

OcBauBath Ha  0a30BOM  yYpPOBHe  NOHATHSA:
MaTE€MaTH4YeCKOe OKHUJAHUE CIIy4ailHOM BEIWYMHBI KaK




TEOPETUYECKOE cpenHee 3HAuYEHHUE, qucrepcus
CIy4allHOM BEJIMYMHBI KaK aHaJOr AUCHEPCUH YUCIOBOIO
Habopa.

Pemiats 3amauMm Ha BBIYMCIEHUE MaTEMATHYECKOTO
OXKMJIAHWS U  JUCIEPCUHM  JAUCKPETHOW  CIly4yanHOM
BEJIMYUHBI 110 33JJAHHOMY PaCIpEACIICHUIO, B TOM YHUCIIE
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JIOTepesMHU (C
HAIPAaBIIAIONIEH TOMOIIIBIO).

3HAKOMHUTBCS C MAaTEMaTU4YECKUM  OXHJIAHUEM U
JIUCIIEpCUEN HEKOTOPBIX pacIpeiesieHuid, B TOM 4YHUCIe
pacrpeeneHusl Cay4alHOM BEIUYMHBI «UUCIIO YCIEXOB»
B CEpUM UCIIBITAHUN bepHymm.

M3yyaTrhb 49acTtoTy COOBITHS B  TMOBTOPSIOIIUXCS
CIIy4YalHBIX ONBITaX KAaK CIIyYalHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OonbpIuX yucen (B (opme
bepnynnu): mnpu OONBIIOM YHKCIE OMNBITOB 4YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSATHOCTH.

Pemiate 3amauMm  Ha M3MEPEHUE BEPOSTHOCTEH C
MTOMOIIIBIO YaCTOT (C HAMPABIIAIOMICH TOMOIIIBIO).
OOcyxmaThb  pojb  3aKkoHa  OOJIBLIIMX  4HMCel B
000CHOBaHUU 4aCTOTHOI'O MeToaa U3MEpEHUS
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK IpOsBICHHUE
CTaTUCTUYECKOM YCTOMUMBOCTH B U3MEHUMBBIX SIBICHMUSIX,
pOJIb 3aKOHA OOJBUIMX YHCEN B IPUPOJIE U B KU3HU
4eJI0BEKa.

0O06006menue,
KOHTPOJIb
(10 v)

IIpencraBnenue  TaHHBIX.
BepositHOCTB CIIy4aifHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydaliHble BETUYHHBI U PACTIPE/ICIICHUS.

OmucarenpHass  CTaTHUCTHKA.
DneMeHTHI

IoBTOPSITH H3yYEHHOE U BBICTPAMBATh CHCTEMY
3HAHWH.

Pemars 3a1a4u Ha IPEICTaBICHNUE U ONMCAHUE TaHHBIX.
Pematr, 3agaum  Ha  HAXOXKIEHUE  BEPOATHOCTEH
COOBITHIA, B TOM YHCII€ B OIMBITAX C PaBHOBO3MO>KHBIMHU
BJ'IeMeHTapHI)IMI/I CO6LITI/I$IMI/I, BepOﬂTHOCTeﬁ
OOBeAMHEHUST ¥ TIEPEeCEYCHUs] COOBITUH, BBIYUCIATH




BEPOSITHOCTH B  OMBITaX C CEPUSIMH  CIyYalHBIX
UCOBITAaHUN

[Ipu pazpaboTke paboueld mporpaMMbl B TEMaTUYECKOM IIJITAHUPOBAHHWH JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS JIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCA YYEOHO-METOAMYECKUMU MaTepraIaMu
(MyJIbTUMEIUNHBIE TPOTrPaMMbI, DSJIEKTPOHHBIE YUYEOHUKM U 3aJa4YHUKH, OJICKTPOHHBIE OMOJMOTEKH, BUPTYaJIbHBIC
1ab0opaTopuu, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMH HUPPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMBbIMH JIJIi OOYUYCHUS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TMOJIb30BATENICH, MPEACTABICHHBIMUA B JJIEKTPOHHOM (LU(PPOBOM) BHUJE U PEATU3YIOMIUMHU
nuaaktuyeckue Bo3moxkHoctu KT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIHLCTBY 00 00pa30BaHUH.
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