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I[TOACHUTEJIbHAA 3AITNCKA

PabGouyass mporpaMMa MmO MaTreMaTUKe s OOYyYaroIMXCS C 3aJepiKKOM
ncuxudeckoro pazputus (ganee — 3[1P) Ha ypoBHe ocHOBHOTro 0011er0 00pa3oBaHUs
NOJAroToBJIeHa Ha ocHOBe denepanbHOr0 TOCYAAPCTBEHHOIO 00pPa30BaTEILHOTO
CTaHAapTa OCHOBHOTo obuiero oopazosanus (IIpuka3z Munnpocsemenust Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHucTEpCTBOM rOCTHIMKM Poccuiickoi
®deneparnun 05.07.2021 r., per. Homep 64101) (namee — ®I'OC O0O0), [IpumepHoii
aJanTUPOBAHHON OCHOBHOM 00pa3oBaTENbHON MPOTPaMMbI OCHOBHOTO OOIIETrO
oOpa3zoBaHusl OOYYAIOMIMXCA C 3aJ€PKKON TMCUXUYECKOTO pa3BUTHs (000pEHHOM
pemienueM ®YMO 1o obmemy obpazoBanuio (mpotokon ot 18 mapra 2022 r. Neo
1/22)) (manee — [TAOOIT OOO 3I1P), dhenepanbHOii paboyeii mporpaMMbl OCHOBHOTO
oOmiero obOpaszoBaHus To mpeaMery «Maremarnkay, MporpaMMbl BOCIUTAHUS, C
YY4E€TOM paclpeesIeHHbIX MO KJIaccaM MpOBEpsSEeMbIX TpeOOBaHUM K pe3yJibTaTaM
OCBOCHHSI AJAaNTUPOBAHHOW OCHOBHOM OOpa30BaTENbHOW MNPOrpaMMbl OCHOBHOTO
oOmero oOpa3oBaHus OOyYarOUIMXCS € 3aJEPKKOM ICUXUYECKOro pas3BuTus. B
paboueii mporpamme yuT€Hbl UJAeM U nonoxeHuss KoHuenumu pa3BuUTHA
MareMaTuieckoro oopaszoBanusi B Poccuiickoii®deneparum.

Oo0mas xapakrepucTuka yue0HoOro npeamera «MareMaTuka

VYueOnniii mpeamer «MartemaTuka» BXOJIUT B MPEIMETHYHO 00JacTh
«Marematuka u uH(opMaTuka». OH cMOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIIBHON
KyJIbTYpbl M JIOTUYECKOTO MBIILIEHUSA, (GOPMHPOBAHUIO YMEHHUS IMOJIb30BATHCSA
QIrOpUTMaMH, a TaKXK€ NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HM oOydaronuxcss ¢ 3[IP. VYuyeOHblii mnpeaMer pa3BUBaeT
MBIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpaXEeHHE, (PYHKIMOHAIBHYIO TI'PaMOTHOCTD,
YMEHUS  BOCIHPUHUMATh M KPUTHUYECKHM  aHAJIU3UPOBATh  HMH(OpMaIuio,
MIPEICTABJIICHHYIO B PA3JIMYHBIX (DopMax.

OOyueHue mMaTemMaTuke Ja€T BOZMOXKHOCTh pa3BUBaTh y oOydaromuxcs ¢ 311P
TOYHYIO, PAIlMOHAIBHYI0O U WH()OPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee
MOJXOJAIINE SI3bIKOBBIE, CUMBOJIMYECKUE, IpaUuecKre CpeACTBa JAJsi BBIPAKEHUS
CYKIEHHUM U HAIJISIAHOTO UX MPEACTABIICHUS.

HeoOxoaumMbIM KOMIIOHEHTOM OOLIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
ABISETCS  O0Ilee 3HAKOMCTBO € METOJAMM [O3HAHWS  JEMCTBUTENBHOCTH,
MIPEACTABIICHHUE O MTPEAMETE U METOJaX MATEMATUKHU, UX OTIIMYANA OT METOLOB APYTUX
€CTECTBEHHBIX M F'YMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTSX MPUMEHEHHS] MAaTeMaTHUKU
JUIsL pelIeHus] Hay4YHbIX W NPUKIaJHbIX 3aAad. TakuMm o0pa3oM, MaTeMaTU4ecKoe
oOpa3oBaHKE BHOCHUT CBOI BKJIaJl B (pOPMUPOBAHUE OOILIEH KyJIbTYphl YEIOBEKA.

W3ydyeHne MaTeMaTUKH TaKKe CIIOCOOCTBYET SCTETHUYECKOMY BOCHHUTAHUIO
YEJIOBEKa, MOHUMAHUIO KPacOThl M M3SIIECTBA MATEMATUYECKUX PACCYXKICHUH,
BOCHIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.



[Iporpamma oTpaxaeT cojep:kaHue oO0yueHus mpeamery «MaremaThka» c
y4eTOM 0COOBIX 00pa3zoBaTeNIbHBIX MOTpeOHOCTEM oOyuarommuxcs ¢ 3[1P. OBnanenue
y4eOHBIM IpeaMeToM «MartemMaThuKa» NpeICTaBIsET ONPEACICHHYIO CI0KHOCTD IS
yuamuxcst ¢ 3[IP. ¥V oOyuatomuxcsa c¢ 3IIP nambosiee BbIpa)keHbl OTCTAaBaHUS B
Pa3BUTHH CIOBECHO-JIOTUYECKHX (OPM MBIIUIEHUS, MO3TOMY aOCTpakTHbIE U
OTBJICYCHHBIE KAaTErOPMU UM TPYAHOJIOCTYHHBI. B TOXe Bpems mpu crenuaibHOM
oOydyeHMH OOyd4arolmuecs MOTYT BBIIOJHATH 3aJaHus 1o aidroputMmy. OHu
BOCIIPUHUMYMBBLI K MOMOIIM, MOTYT BBINOJHUThH MEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOGHHOTO crocoba perieHusi. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OIMEpaluid u
3aMEJUIEHHOE CTaHOBJICHHE JIOTMYECKUX JCHCTBUM NPUBOAAT K HEJOCTATOUHOU
OCMBICJIEHHOCTH COBEPIIAEMbIX yUEOHBIX ACHCTBUH. Y 00ydaromUXCs 3aTpyIHEHbI
CUYETHBIE BBIUMCIICHHS, MMPOU3BOJAUMBIE B yMe€. B NHUCbMEHHBIX BBIYMCICHUSIX OHU
MOTYT MPONYyCKaTh OJIMH U3 MPOMEXYTOUHbIX maroB. [Ipu pabGoTe ¢ 4uCIOBBIMU
BBIPDQKEHUSMH, BBIYMCICHUEM WX 3HAYEHUS MOTYT HE YAEPKUBaTh IPAaBUIbHBIM
nopsanok Aeiicteuit. [lpu ynporuienuu, npeodpasoBaHuu BelpaxkeHuit ydamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPHHATH PEIICHUE O MOCJIEIOBATEIBHOCTH BBIOJIHEHHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCJIOXKHSET YCBOCHUS HAaBbIKA PEIICHUS
YPaBHEHMM, HEPABEHCTB, CUCTEMbI YypaBHEHWU. /M MajaoIOCTynmHO COBEpIICHHE
00paTUMBIX ONepalui.

Huskuii  ypoBeHb  pa3BUTHA  JIOTUYECKUX  ONEpAIMd, HEIOCTAaTOYHAas
00O0OIIIEHHOCTh MBIIIUICHUS] 3aTPYJIHAIOT UW3y4eHUE TeMbl «DYHKIUN»: TpH
onpeneneHny  (QYHKIIMOHAIBLHOM 3aBUCUMOCTH, TP OMHCAaHUU TIpapUUeCcKOi
CUTYaIlMH, UCTIOJIb3YsI TEOMETPUUYECKUM, aredpandeckuii, PyHKIIMOHATBHBIN S3bIKH.
Hepeako yuaniuecs He BUISAT pa3HUIIBI MEXAY 00JIacThIO omnpesesneHust GyHKIUN U
00J1aCThIO 3HAYCHUM.

Pemenue 3amad cONpsiKEHO C TPYIHOCTSIMU OQOpPMIIEHUS KpPAaTKOW 3amucH,
MIPOBEICHMSI aHAJIM3a YCIIOBUS 3aJ]auM, BbIIEJIEHUS CcyliecTBeHHOro. O0yyaromuecs ¢
3IIP 3arTpynHAIOTCS CAeNaTh YMO3aKIOYEHUE OT OOILIEro K YacTHOMY, HEpPEIKO
BBIOMPAIOT HEpalMOHAIbHBIE CIOCOOBI  pEIIEHUs, WHOrJa OrpPaHUYHUBAIOTCS
MaHUIYJIALUSMU C YACIAMH.

[Ipn wm3yyeHum reomeTpuueckoro wmarepuasia oOydawommecs ¢ 3IIP
CTAJKHUBAIOTCS C  TPYAHOCTbIO  JeNaThb  JIOTMYECKUE  BBIBOJBI,  CTPOHUTH
MocJeA0BaTENbHbIE pacCcyKaeHus. HermpouHnble 3HaHUS OCHOBHBIX TEOPEM T'€OMETPUH
MPUBOJUT K OIMIMOKAM B PEIICHUU TeoMeTpuueckux 3anad. OOydarommecs: MOTYT
MOJMEHUTH (POPMYITy, HEIPABWIILHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommubkam B
pelleHnd  3a7a4  NPUBOAAT  HEAOCTATOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. VM clI0)KHO BBIIIOJIHUTH YEPTEXK K YCIOBHIO, B TUCbMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBSICHEHUE K YEPTEKY.

To4yHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS Y41€OHOr0 MaTepraia CHUKEHBI 10
OpUYrMHE CIa00CTH MHECTUYECKOM JCSTENbHOCTH, CYKEHHUs o0bemMa MamsTH.
Oo6yuatomumes ¢ 3IIP TpeOyercsa Oosnbllle BpeMEHM Ha 3akpervieHHe MmaTepuara,
aKTyaJau3alus 3HaHUW 110 ONOPE MPU BOCIPOU3BEICHUH.

J1y1st mpeo10JIeHUst TPYHOCTEH B M3y4eHUH yaeOHOro npeaMera «MareMmaTukay
HeoOxoaMMa aganTamnus oObeMa M XapakTepa yueOHOTO Marepuaia K
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MO03HABATENbHBIM BO3MOKHOCTAM yuaniuxcst ¢ 3I[IP. Cnexgyer yueOHBIM Marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPUHUAMH, YCIOXKHSSA €ro MOCTENEHHO, M3bICKUBAThH
CrocoObl  afanTalMy  TPYAHBIX 3aJaHU, HEKOTOpble TEeMbl JaBaTh Kak
03HAKOMUTEIBHBIE; UCKIIFOYATh OTIEIbHBIE TPYAHBIE T0KA3aTEIbCTBA; TEOPETUUECKUN
MaTepruall PEKOMEHIYETCS HM3y4daTb B IPOLECCE IPAKTHUYECKOM NESITENBbHOCTH IO
pemieHnto  3aga4.  OpraHuyeckoe €IUHCTBO MPAKTHYECKOW W YMCTBEHHOMU
ACSTEIbHOCTH YYallUXCsd Ha ypOKaX MAaTeMaTUKU CIIOCOOCTBYIOT IMPOYHOMY U
CO3HATEIPHOMY YCBOCHHIO 0A3MCHBIX MAaTEMATHUCCKUX 3HAHUHN ¥ YMEHUH.

Heau u 3anaumn n3yvyeHus yueOHoro npeamera «MaremMaTuka

[TpuoputeTHBEIME Yeamu 00ydeHUsT MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

* (¢opMUpPOBaHUE IEHTPAIBHBIX MAaTeMaTHYECKUX MOHSATUN (YUCIIO, BEJIMYUHA,
reoMeTpHIecKas durypa, NepeMeHHas, BEPOSITHOCT, byHKI1IHA),
00eCIeynBaOIIUX MPEEMCTBEHHOCTh U TMEPCHEKTUBHOCTh MaTEMaTUYECKOTO
oOpazoBanus ooyuatomuxcs ¢ 3I1P;

» noaBseneHue odydarommxcs ¢ 3[1P Ha mocTymmHOM a1t HUX YpOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KaIOIero MUpa, MOHMMAaHUE MAaTEMATHUKHU KaK
4acTH 0OOIIIeH KyJIbTYphI YEJIOBEUECTRA,;

" pa3BUTHE WHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 00YyYarommxcs C
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTH
MBIIUICHUS, UHTEPECA K U3YUCHUIO MAaTEMATHUKU;

* ¢opmupoBanue (YHKIMOHATIHLHOM MAaTeMaTHYE€CKOW TPAMOTHOCTH: YMEHHS
pacmo3HaBaTh  MPOSIBIICHWS  MaTeMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peAIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYCHUH IPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyIUpoBaTh UX Ha S3BIKE MATEeMaTUKUM W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEJIM, TMPUMEHSITh OCBOCHHBIM MaTeMaTUYeCKUW amnmapar i perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX  3a7a4y, HMHTEPHOPETUPOBaTh W  OIEHUBATh
MOJTyYEHHbIE PE3YIIbTATHI.

JlocTikeHue 3Tux 1esnei o0ecrneuynBaeTcs perieHueM CIeIYIONNX 3a0ay.

» dopmupoBaTh y oOyuarommxcs ¢ 3[IP HaBeikn ydeOHO-TTO3HABaTEIbLHOM
NEATEIbHOCTH: TUIAHUPOBAaHUE paldOThl, TMOWCK pAIMOHAIBHBIX MyTeH ee
BBITIOJTHEHUS, OCYILIECTBIEHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HMHTEIUIEKTYaIbHOMY pa3BUTHIO, (OPMUPOBATH KayeCTBa,
HEO0OXOIMMBIE YETIOBEKY JUIsI TTOJTHOIIEHHOM KU3HH B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHbIE MATEMaTUYECKOU JESATEIbHOCTHU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYUIIUU, TPOCTPAHCTBEHHBIX MPEACTABICHUMN, CIIOCOOHOCTH K MPEOI0JICHUIO
TPYIHOCTEN;

* GhopMHUPOBATh KJIIOUEBBIC KOMIIETCHIIMM YYaIIMXCS B paMKax MpeaMeTHON
obnactu «MaremaTuka u HHGOpPMaTHKaY;

" pa3BUBAThH MOHATUHHOE MbILUICHUS o0yJatomuxcs ¢ 3I1P;



" OCYIIECTBIJISITH KOPPEKIIUIO MO3HABATEIBHBIX IpolieccoB oOyyarommuxcs ¢ 311P,
HEOOXOJMMBIX [IJIi OCBOEHHS MPOTPAaMMHOrO MaTepuaja Mo ydyeOHOMY
peIMETY;

" [peaycMaTpUBaTh BO3MOXKHOCTh KOMIIEHCALIMH 00pa30BaTENbHbIX Je(ULIUTOB B
OCBOCHMHM TPEIIIECTBYIOIIET0 MPOrpaMMHOTO MaTepuaia y oO0ydaroluxcs ¢
311P 1 HeTOCTAaTKOB B UX MATEMATHUYECKOM Pa3BUTHUU;

" cpopMHUPOBATH YCTONUMBBIA HHTEPEC YUAILIUXCS K IPEIMETY;

" BBIABIIATH M PA3BUBATh MATEMAaTHUECKHUE U TBOPUECKHUE CITIOCOOHOCTH.
OCHOBHBIE JINHUM COJEp>KaHMs Kypca MaTeMaTuku B 5—9 kiaccax: «YHucna u

BBIYMCIICHUS», «AunreOpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHHUS U
HEpaBeHCTBa»), «DyHkium», «l'eomerpus» («['eomerpuueckue ¢urypel u ux
CBOMCTBa», «3MepeHre reoMeTpuueCKIX BEIMUMHY ), «BeposiTHOCTh U CTaTUCTUKAY.
JlaHHBIE TMHUM Pa3BUBAIOTCS MMAPAJLIEIbHO, KaX/1asd B COOTBETCTBUHU C COOCTBEHH O
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYyrod, a B TECHOM KOHTaKTe H
B3aumozeiicteun. Kpome »3Toro, ux oObeAMHSET JIOTWYECKas COCTaBIISIOIIAs,
TPaJUIIMOHHO ITPUCYLIAs MATEMATHUKE U IIPOHU3BIBAIOIIAS] BCE MATEMATUYECKHUE KYPCBI
U cogepxatenbHble TuHUM. CPopmyaupoBaHHoe B DesiepalibHOM rocygapCTBEHHOM
o0pa30BaTebHOM CTaHJIAPTE OCHOBHOIO OOIIero oOpa3oBaHUs TpeOOBaHUE «YMETh
OIEpUPOBATh MOHATHUAMMU: OIPEACIIEHNE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaTb MCTUHHBIE M JIOKHBIE BBICKA3bIBaHUS, IPUBOAMTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTh BBICKA3bIBAHHS U OTPHULIAHUS BBICKA3bIBAHHID) OTHOCUTCS KO
BCEM KypcaM, a (pOpMUpPOBAHHE JIOTHUECKUX YMEHUIN pacipeiesieTcs 0 BCEM rojlaM
0o0y4eHHs Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
ocBoeHus [IpumepHoil pabouell mporpaMMbl, paclpeAesI€HHBIM 10 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHUHIMIHAIbHBIM
BompocaM oOydJaromuecs oOpaliaiuch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTE€MaTHYECKUMH TMOHATUSAMU M HABBIKAMHM OCYLIECTBJISUIOCH MOCIEAOBATEIBHO U
NOCTyNaTeNbHO, C COOJIOACHHEM NPUHLUIIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYyI0 CHCTEMY MaT€MaTHYECKHX MPEACTABICHUN OOyJaromuxcs ¢
311P, pacumpsis u yrayomnss e€, oOpasys mpovYHbIE MHOXKECTBEHHbIE cBsi3u. OOmue
eI u3ydeHus yuyeOHoro mpeamera «MartemaTuka» mpeactaBiieHbl B [IpumMepHoit
paboueil mporpaMme OCHOBHOT'O 00IIEro 00pa30oBaHuUs.

OcobenHocTH 0TOOPA M aJaANTAIMU Y4e€OHOT0 MaTepHraJia o MaTeMaTUKe

OOyuenne ydeOHOMY TmnpenmeTry «MaremaTukay CTPOUTCS Ha CO3JAaHUHU
ONTUMAJIBHBIX YCJIIOBHM ISl YCBOCHUS MPOTPAMMHOTO MaTepuraja 00ydaroImnuMHuCs C
311P. bonbiioe BHUMaHUE yaeseTcs 0TOOpY yueOHOTO MaTepuaia B COOTBETCTBUU C
MPUHIUAIIOM JOCTYIMTHOCTH TMPU COXPAHEHUH OOIIero 0a30BOro YpOBHS, KOTOPBIN
JIOJDKEH T10 COACPIKaHUI0 U 00beMY OBbITh aAanTUPOBAHHBIM I oOy4datomuxcs ¢ 3[1P
B COOTBETCTBUU C HX OCOOBIMH oOpaszoBaTedbHbIMU MOTpeOHOCTIMU. Creayer
o0JieryuTh OBJIaJIcHHEe MaTepuasioM oOydaromumucs ¢ 3IIP mocpeacTtBom ero
JETaTBLHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU
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B MPUMEHEHUU 3HAHWM, MCIONB3YysS NPUEMbl aKTyalu3aluu (BU3yasibHas oOIopa,
aMsITKa).

[IpumepHas mporpamMma MpeayCMaTpUBAET BHECEHUE HEKOTOPBIX M3MEHEHUU:
YMEHBIIIEHUE 00BhEeMa TEOPETUUYECKUX CBEJCHUHN, BBIHECCHHE OTACIBHBIX TEM HIIU
LENBIX Pa3esioB B MaTepPHAIIbI ISt 0030PHOT0, 03HAKOMHUTEIHLHOTO U3YUCHHS.

HN3menenus nporpaMmmsl B /-9 kiaaccax

Anzeopa

B 03HaKOMHUTENBPHOM IUJIAHE PEKOMEHAYETCS M3Yy4daTh CIEIYIOIIUE TEMBI:
«ppauronanbubie uncina. JlelicTBUTENbHBIE Ynciiay, «CpaBHEHUE NEHCTBUTENBHBIX
yucen, apudMeTuuecKre NEUCTBUS C JCHCTBUTEIBHBIMHU unciaMuy, «Haxoxnenue
npuOMMKEHHBIX 3HAYEHUM KBajpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUM TPETHEU U YETBEPTOU CTEIICHEN PA3JI0KEHUEM HA MHOXKHUTEIIN, «DYHKIUA Y

=Vvx u ee rpapux», «llorpemHOCTs M TOYHOCTH NPUOIMKEHUsD», «UeTHble u
HeueTHble QyHKIUMY, «DyHkims y=x", «DyHkuus y= ax?, ee rpaduK U CBONCTBA.
I'paduxu pyHKuMit y= ax® + N n y=a(x-M)?, «YpaBHEHHUE C ABYMs IEPEMEHHBIMH U €T0
rpaduky», «I'paduyeckuil cocod pemieHus CUCTEMBbl ypaBHEHUi», «l300paxeHue
YJIEHOB apu(METUUECKON U T€OMETPUUECKON TPOrPECCHil TOUKaMHU Ha KOOPAMHATHOM
IJIOCKOCTHU. JIMHEWHBIN U SKCIOHEHIIUAIBHBIN POCT. CII0KHBIE TPOLICHTHD).

CrenyeT yMEHBIINTH KOJMYECTBO YacOB Ha H3ydeHHE TeM: «Dopmyib»,
«Jloka3zarenbCcTBO TOXKIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMS HEHW3BECTHBIMMY,
«I"paduk MUHENHOTO ypaBHEHHS C ABYMs NEpeMEHHbIMIWY», «Ipaduueckoe pemeHue
JIMHEWHBIX YPABHEHUHA U CHCTEM JIMHEMHBIX ypaBHEHHI», «CBOMCTBA KBAAPATUIHOU
byHKIAW.

BricBoOonuBIIMECS dYachl PEKOMEHIYETCS HCIOJIb30BaTh: JUIsL  JIydlIeH
mpopabOTKM HamboJiee BaXHBIX TeM Kypca: «PemeHue ypaBHeHHi», «Pemienue
CUCTEM ypaBHEHUI», « COBMECTHBIE ACUCTBUS ¢ Apobsimuy, «IIpumeHeHue cBOWCTB
apu(MeTnyecKkoro KBaJpaTHOIO KOPHS»; Ha [OBTOPEHHUE, peIleHue 3ajad,
npeoOpa3oBaHKe BBIPAXKEHMI, a TAK)KE HA 3aKpEIUIEHUE U3YYEHHOTO MaTepurara.

T'eomempus

Crnenyer 0OCHOBHOE BHUMAHUE YIEJIUTh MPAKTUYECKON HAIIPaBIECHHOCTH Kypca,
UCKJIIIOYMB M YINPOCTUB HAmOOJee CIOXKHBIA M BOCHPHUATHS TEOPETUUECKHIA
matepuai. Ha ypokax reoMeTpuu HEOOXOJMMO MAaKCHUMAJIbHO HCIOIb30BaTh
HarJIsiAHbIE CpefcTBa OOy4eHHUs, OOJIbllIe MPOBOJUTH MPAKTHYECKUX padoT ¢
y4YalMMHucsl, pemath 3aaa4nd. CTpouTh pelieHre 3a1a4 Mpy NOCTOSHHOM O0OpallleHun
K HarJITHOCTH — PUCYHKAM M YE€pPTEkKaM.

O3HakoMHUTENBHO JaTh TeMbl: «TeopeMbl W J0Ka3aTeabCTBO. AKCHOMBDY,
«/lokazaTenbcTBO  OT MNpPOTHBHOrO», «CyIIECTBOBAaHWE M  €AMHCTBEHHOCTH
NEPIECHANKYJIIIpA K NpsAMON», «MeTox reoMeTpudeckux Mecr», «Merox yIaBOCHUs
Meauanel», « Teopema Daneca u TeopeMa 0 MPOMOPUUOHAIIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojabHUKay, «I3MeHeHre TPUrOHOMETPUYECKUX (DYHKIIMI NPU BO3paCTaHUU
yria»y, «DopMynbl sl paguyCoOB BIMCAHHBIX M OIKMCAHHBIX OKPYKHOCTEU
MIPAaBWJIBHBIX MHOTOYTOJBHHUKOBY», «YPaBHEHHUE NpAMO», «JIBmxenue», «CBoiicTBa
IBIKEHUSA», «TeopeMa 0 Mpon3BEIEHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, TEOPEMA O KBAJAPATE KACATEIBHOW.
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Crnenyer yMEHBIINTh KOJIMYECTBO 4YacOB Ha M3ydeHHe TeM: «CHMMeETpUYHBIE
¢urypsl. OCHOBHBIE CBONCTBA OCEBOW CUMMETpUN», «LleHTpanbHas cuMMeTpus»,
«ITapannensubiii nepenocy, «lloBopor», «lIpeobpazoBanue mnonodusa. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Jaud Ha IOCTPOEHHE C IOMOILBIO
LUAPKYJIS W JIMHEUKNW», «JleKapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenune
TPeyroJabHUKOBY, «Ilogo0ue dpuryp».

BricBOOOIMBIIIECS YaChl HCIIOIB30BaTh HA PEILICHUE 33]1a4 U [IOBTOPEHHE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeMm, YTO JaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH JJIS
oOyuaromuxcs ¢ 3IIP, cBsi3aHHBIE CO CHMIKEHHBIM YPOBHEM pa3BUTHUS CJIOBECHO-
JIOTUYECKOTO MBIILIEHUS, €r0 W3YyYEHUE JOJHKHO CTPOUTHCS Ha 0a30BOM YPOBHE U
JOCTYIIHOM Ul YYEHMKOB Martepuaiie. OCHOBHOE BHUMAaHUE CIEAYET YAEIUTh
paszmenaM, CBSA3aHHBIMH C THOBTOPEHHMEM MPONIEHHOTO MaTepuana, YBEJIWYHUTh
KOJIMYECTBO YIPAXHEHUW WM 3aJaHUM, CBA3AHHBIX C NPAKTHYECKOU JESATEIBbHOCTBIO
oOyuaromuxcsa. HeoOxoaumo  mepecMOTpeTh  COAEpPXKAHUE  TEOPETUUYECKOTO
MaTepualla U XapaKTep €ro M3JIOKEHHS: TEOPETHUECKU MaTepuall IPEenoJHOCUTh B
[IPOLIECCE PELICHMs] 3aJad M BBIIOJHEHMS 3aJaHUi  HarJIsAHO-IIPAKTHYECKOIrO
XapakTepa,; He TpeOOBaTh BBIBOJA U 3allOMUHAHMS CJHOXKHBIX (OPMYJ, pEIICHUs
HECTAaHJApTHBIX, TPYJOEMKHX 3agaHuil. Psag Tem  ciaemyeT u3ydarb B
03HAaKOMHUTEJIBLHOM ILIAHE.

[TpumepHas nporpaMMa MpeoCTaBiseT aBTopy padouel mporpammsl cBOOOTY
B paclpeesieHu MaTepuala 1o 4eTBepTsaM (TpumecTpam). Pacnpenenenue BpeMeHu
Ha M3y4€HHE TE€M B TEUYEHHE Y4eOHOTO ToAa CaMOCTOSITENIbHO ONpEeaesieTCs
0o0pa3oBaTenbHON OpraHu3aluuen U 3aBUCUT OT OCOOCHHOCTEN TPYMIIbl 00YYarOIIUXCS
¢ 311P u ux ocoObIx 00pa3oBaTeNbHBIX MOTPEOHOCTEH.

IIpuMmepHbIe BUABI AesaTebHOCTH o0yuaromuxcs ¢ 3I1P, o0yciioBieHHbIE
0co0bIMH 00pa30BaTeJbHBIMH MOTPEOHOCTSIMU M 00ecTieYuBaOIIHE
OCMBICJIEHHOE OCBOCHHE COJeP:KaHuM 00pa30BaHUA 110 NPeAMeTy
«MaremaTuka»

Conmepxkanne BHUIOB JesTenbHOCTH oOyuwatomuxcs ¢ 3[IP ompenensercs ux
0COOBIMH 00pa30BaATEIBHBIMU MOTPEOHOCTSIMU. [IOMHUMO HMIUPOKO HCIIONIB3YyEMBIX B
OOII OO0 o6mux ams Bcex 00yJaronuxcsi BUAOB JCSITEIILHOCTH CIEAYET YCUINUTh
BU/JIBI JCATENBHOCTH CTIeM(PUIHbBIE ISl JAHHOW KaTEeropuu JeTeil, 00ecreuynBaroIme
OCMBICIICHHOE€ OCBOCHHE COJACpXkKaHHs OO0pa30BaHUA 110 TPEAMETY: YCHIICHUE
MIPEAMETHO-TIPAKTUYECKON JEATEIPHOCTH C AaKTUBH3AIMEH CEHCOPHBIX CHCTEM;
YepelloBaHWE BHJOB JICATEIBHOCTH, 3aJHCTBYIONIUX DPAa3JIHYHbIE CEHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepHalia C OMOPOi Ha alTOPUTM; IIOLIArOBOCTH» B M3yUEHUHU
MaTepHaa; UCIOIb30BaHUE JOTIOTHUTEIIPHON BH3yaIbHON OMOPHI (CXEMBI, IITIa0JIOHHI,
OTIOpHBIE TAaOJHUIIBI); PEUeBOM OTYET O TPOIEecCe U Pe3yNbTaTe esATEIbHOCTH,
BBITIOJIHCHHUE CIICIIMAJIBHBIX 3aJaHui, OO0ECIEeYMBAIOMNX KOPPEKIUIO PETYISIuu
y4e0HO-T03HABATENBHON I€ATEILHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3ybTara.
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[TpumepHass TeMaTHyeckass M TEPMHHOJIOTMYECKas JIEKCHUKAa COOTBETCTBYET
OOIT O0O0.

Jns oOyuarommxca ¢ 3I[IP cyliecTBeHHBIM SIBISIOTCS NPUEMBI PabOThI C
JEKCHUYECKHM MaTepraioM Mo npeamery. IIpoBoautcs cneuuanbHas paboTa MO
BBEJICHUIO B AKTHBHBIA CJIOBapb OOYYaIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3y4aemble TEpMUHBI BBOSTCS HA MOJMCEHCOPHOU OCHOBE, 00s3aTeIbHA BU3yadbHas
MOJIICPKKA, AITOPUTMBI paOOTHI C ONIPEAETICHIEM, OITIOPHBIE CXEMBI JJIs aKTyaIn3alluu
TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootrBerctBUu ¢ ®enepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001iero oOpa3oBaHus y4ueOHBIM mpeamer «MartemaThka
BXOJUT B IMpeIMeTHyr0 o0nactb «Martematuka U UHGOpMAaTUKa» U  SBISETCS
oOs3aTenbHBIM 11 M3ydeHus. B 5-9 kmaccax yueOHbii mpemmer «MaTtemaTuka»
TPaJMIMOHHO M3YyYaeTcs B pamMKax CIEIYIOIUX y4yeOHBIX KypcoB: B 5-6 Kkiaccax —
Kypca «Marematuka», B 7-9 kjmaccax — KypcoB «AnreOpa» (BKIIOYasl SJIEMEHTHI
CTaTUCTUKU M TeOpuu BeposiTHOCcTel) u «l'eomerpusi». Hacrosimel mporpammon
BBOJIUTCSI CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTHKAY.

Hacrosmieit mporpaMMoil mpetycMaTpUBaEeTCs BbIACJIEHUE B y4€OHOM IUIaHE Ha
M3y4YeHUE MaTeMaTHKU B 5—6 Ki1accax S y4eOHBIX YaCOB B HEJIEIIO B TEUCHUE KAXKIOTO
roja o0yueHusi, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJIEJIO B TEUEHUE KaXJA0r0 roja
oOyuenusi, Bcero 952 yueOHbIX yaca.

Conmepxxanue ywyeOHoro mnpeamera «MaremaTHKa», NPEICTaBICHHOE B
[IpumepHoii paboueit nporpamme, cootBerctByeT @DI'OC OOO, IIpumepHoit
OCHOBHOM 00pa3oBaTeIbHON TMpOrpaMMe OCHOBHOTO 00miero oOpa3oBaHus,
[IpumepHOW aganTHPOBAHHON OCHOBHOW 00pa30BaTENIbHOM MPOrpaMMe OCHOBHOIO
oO1ero o0pazoBaHus 00YUaAIOIIUXCS € 33A€PKKOM IICUXUYECKOTO Pa3BUTHSL.

TemaTuyeckoe MJaHUPOBAHME YYE€OHBIX KYpCOB W  PEKOMEHIyEeMOeE
pacnpezesieHue yueOHOro BpeMEHU JJis U3YUEeHHsI OTJENbHBIX TeM, IPEIJI0KEHHbBIE B
HACTOSIIEW MporpaMMe, HaJl0 pacCMaTpUBaTh KakK MPUMEPHBIE OPUEHTHUPHI B IIOMOILb
COCTaBUTENIO aBTOPCKOW pabouell MporpamMmbl M MPEXIE BCETO YUYHUTEN0. ABTOP
paboueil mporpaMMbl BIIpaBe YBEIMUYUThH MPEIJIOKEHHOE YUCIIO Y4EOHBIX 4acoB Ha
TeMbl, TpeOyromue Oojee aIuTeabHOro u3ydenus: oOydarommmucs c¢ 3[IP, wim
YMEHBIUIUTh KOJIMYECTBO YAaCOB Ha TEMbI, U3y4aeMble Ha O3HAKOMUTEIHLHOM YPOBHE.
JlomycTuMO TakKe JIOKaJIbHOE IMEepepaclpesieieHue W TEPEeCTaHOBKA 3JIEMEHTOB
collepKaHUs BHYTPH JaHHOro kjacca. KonMuecTBO MPOBEPOYHBIX  padboT
(TeMaTUYeCKUil U UTOTOBBII KOHTPOJIb KaUeCTBA YCBOCHUS Y4EOHOr0 MaTepuaia) U ux
TUI (CAaMOCTOSITENbHBIE U KOHTPOJIbHBIE pa0OThI, TECThI) OCTAIOTCS HAa YCMOTpPEHHUE
yuntens. Takke yduTellb BOPaBe YBEIMUUTh UM YMEHBIIUTH YHCIIO YYEOHBIX YaCOB,
orBe€HHBIX B [IpumepHoi pabouelt mporpamme Ha 0000IeHHEe, TOBTOpPEHUE,
CHUCTEeMAaTH3aluI0 3HaHUM oOywatonuxcs. EAMHCTBEHHBIM, HO NPUHIUITHAIBHO
BaXHBIM KpUTEPHUEM, SIBIISICTCS JOCTHIKEHHE PE3yJlbTaTOB OOyYeHHUs, yKa3aHHBIX B
HACTOSAIIEH MpOorpamMmMme.



PABOYAS IIPOTPAMMA VYYEBHOI'O KVYPCA «AJI'EBPA». 7- 9
KJIACCBI

Hean n3yyeHusi yuedOHOro Kypca

Anrebpa sBiSE€TCS OJHHUM U3 ONOPHBIX KYypCOB OCHOBHOHM ILIKOJBI: OHa
o0ecnieunBaeT H3y4EHHE IPYIMX JUCHMIUIMH, KaK €CTECTBEHHOHAyYHOIO, TaK U
IYMaHUTApHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO IS TPOJOJKEHHSI 00pa30BaHuUs U
B IIOBCEJHEBHOM XW3HU. Pa3zButne y oOyvarommxcs Hay4HbIX MPEJCTABICHUN O
POUCXOXKICHUU
U CYIIHOCTH alre0panyveckux aOCTpakUui, CrocoO0e OTpaKE€HUsT MaTeMaTHUYeCKOU
HAyKOW SIBJICHWH U MPOLIECCOB B MPHUPOAE M OOIIECTBE, POJIM MATEeMaTHYECKOTO
MOJICTTUPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO
Hay4YHOI'O0 MHPOBO33PEHHUSI U KAaYECTB MBIILJICHUS, HEOOXOIMMBIX ISl aJanTalud B
COBpeMEeHHOM IMpoBoM obuiecTBe. M3ydueHue anreOpbl €CTeCTBEHHBIM 00pa3zom
o0OecrieynBaeT  pa3BUTUE  YMEHHsS  HAOMIOAAaTh,  CpPAaBHUBATh,  HAXOAMTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBILLICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS M BBIBOJBI, (HOPMYIHPOBATH
yrBepxkaeHus. OcBoeHHE Kypca ainreOpbl OOECHeurMBaeT pPa3BUTHE JOTHMUYECKOTO
MBILUIEHUS OOYYaroIIMXCSi: OHM HCIOJIb3YIOT JEAYKTUBHbIE U HWHAYKTHUBHBIE
paccyx/eHus, O00O0OIIeHHEe M KOHKpPETH3aluio, a0CTparupoBaHUE U AaHAJIOTHIO.
OOyuenue anreOpe NpeanojaraeT 3HAUYUTENbHBIH OOBEM  CaMOCTOSTEIIBHOM
AESTeIbHOCTH ~ O0y4arouIuxcs, IO3TOMY CaMOCTOSATEIbHOE pelIeHHe  3aj1ay
€CTECTBEHHbIM 00pa3oM SBISETCA peanu3aluued JesTeIbHOCTHOIO MPUHIUIA
o0yueHus.

B crpykrype mnporpamMmsl y4eOHOro Kypca «Anredpa» OCHOBHOW IIKOJIbI
OCHOBHOE€ MECTO 3aHHMAIOT COJIEPKATEIbHO-METOInYeCKUe JuHUU: «Yucna wu
BBIUUCIICHUS; « ANreOpandeckue BbIpaXEHUs»; « Y PaBHEHUsI U HEPABEHCTBAY;
«OyHkmum». Kaxknas u3 3TUX COIEPKaTEIbHO-METOANYECKUX JIMHAM PA3BUBACTCS Ha
HOPOTSKEHUH TPEX JIET M3YyUEHUs Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch U
B3aMMOJCHCTBYSl C IPYTMMHM €ro JIMHUSAMU. B Xo1e u3yueHus kypca o0ydaronmcst
MPUXOAUTCS JIOTUYECKU pACCYKJaTh, HCIIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3UM ¢ 3TUM 1ie51ec000pa3HO BKIIIOUUTH B MPOrPAMMY HEKOTOPbIE OCHOBBI
JIOTMKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ieibl MAaTEMAaTHYECKOTO 00pa30BaHus U
CHOCOOCTBYIOLIME  OBJIAJCHHUIO  OOYYalOMIMMHUCS  OCHOB  YHHUBEpCAJIBHOIO
MaTEeMaTUYECKOro s3blKa. TakuM 00pa3zoM, MOKHO YTBEPKATh, UTO COJIEPKATEIILHON
U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Aredpa» sBISIETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Copepxanune nuHUM «Yucna ©  BBIYUCICHUS» CIY>KUT OCHOBOM  JJis
JaJIbHEHIIET0 W3Y4YeHHMs] MAaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO y OOyYarOIIUXCS
JIOTUYECKOr0 MBIIUIEHUS, (POPMHUPOBAHHIO YMEHHMs MOJB30BAaThCSA ANTOPUTMAMH, a
TaKk)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ui MOBCEIHEBHOU
KU3HU. Pa3zBUTHE MOHATHA O YMCJIE B OCHOBHOM LIKOJIE CBA3aHO C PallMOHATIBHBIMU U
MppalMOHATIbHBIMU YHCIaMU, (POPMHUPOBAHUEM MPEJCTABICHUNA O AEHCTBUTEIHLHOM
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yuciie. 3aBepilieHne OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapUIEMy 3BE€HY OOIIEro
o0Opa3oBaHUs.

CopeprkaHue IByX alreOpandecKux JIMHAHA — « AreOpandecKue BRIPaKEHU» U
«YpaBHEHHSI U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyHAROIIUXCS
MaTe€MaTUYeCKOro amnmnapara, HEOOXOAMMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4. B OCHOBHOW IIKOJE
yueOHBI MaTepuasl TPYIIUPYETCS BOKPYT paIllMOHAJIbHBIX BbIpaXeHHUH. Anredpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KaK sI3bIKa ISl IOCTPOCHUSI MAaTEMATUYECKUX
MojieNiel, OMMCaHMusl MPOILIECCOB M SIBICHUN peaibHOro mupa. B 3amaum oOydeHus
anredpe BXOIAT TaKXke JaibHEillee pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHUS,
HE0OXO/IMMOT0, B YaCTHOCTH, IJIi OCBOEHUS Kypca HH(POPMATUKH, W OBIAJCHHE
HaBbIKaMHU JIEYKTUBHBIX paccykiaeHuil. [IpeodpazoBanue CMMBOIBHBIX (OPM BHOCUT
CBOM crneuu@uUecKuid BKIAJ B pa3BUTHE BOOOpa)XeHHUs, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxxanue (pyHKIIMOHATBHO-TpAaUUYECKOW JTMHUM HAIIEJICHO HA MOJy4YEeHUE
IIKOJIbHUKaMU 3HaHUWA O (QYHKUMAX KaK BaKHEHIIEH MaTeMaTW4ecKOW MOJEHH I
ONMMCAHUSI U UCCIENOBAaHUA Pa3HO-00pa3HBIX IMPOLIECCOB U SIBICHUN B MPUPOAE U
oOmiectBe. M3yueHne 3TOro marepuaia CHoCOOCTBYET Pa3BUTHIO Yy 00 ydaroIIUXCs
YMEHHUS UCIOJIb30BATh PA3JIMYHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATHKUA —
CJIOBECHbIE, CHUMBOJIMYECKHE, TIpaduueckue, BHOCUT BKJIaJ B (QOpMUpOBAHHUE
MPEACTABICHUN O POJIM MATEMATHKHU B PA3BUTUU LIUBWIN3ALUHU U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yuyeOHOMY IulaHy B /-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC pAa3/eibl COJIEpIKaHUS:
«Uucma ©  BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUS», «YPAaBHCHUS W
HEpaBEHCTBa», « DyHKIIUN.

VYueOHbIl MIaH Ha uU3ydeHue anreOpel B 7-9 Kiaccax OTBOJUT HE MEHee 3
y4eOHBIX YaCOB B HEJENIO B TEUEHUE Ka)XJOro rojila oOydeHHs, BCETro 3a TPH roja
oOyuenust — He MeHee 306 ydyeOHBIX 4acoB.

Conep:xanue yueOHOro Kypca (1mo rogam o0y4eHus)

7 KIIACC

Yucna u eviuucnenusn

PanuonanbHbie yucia

Jpo6u OOBIKHOBEHHbIE M NIE€CSTHUYHBIE, NMEPEXOJ OT OJHOW (OpPMBI 3amuCcH
npobeit k gpyroi. [loHsTMe panyMoOHAIBLHOIO YKCIA, 3alluCh, CpPaBHEHHE,
YOOPSAOYMBAHUE  pAlMOHAJBHBIX  uucel.  Apudmernyeckue  ACUCTBUA €
palMOHAIBHBIMUA YHUClIaMu. Pemenue 3a1ay U3 peaqbHOM NPAKTHKM HA 4YacTH, Ha
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TpOOH.

CreneHb C HaTypaJbHBIM IIOKa3aTEJIEM: OIpEAENICHUE, IpeoOpazoBaHKe
BBIPQKEHHUI Ha OCHOBE ONPEEIECHMS, 3aIIUCh OOJIBIINX YHCET.

[TporeHTsl, 3aKch MPOLIEHTOB B BUJIE ApOoOU U 1poOu B BUJIE NMPOLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha MPOLEHTHI, PEIICHHE 3a/1a4 U3 PEAIbHON ITPAKTUKH.

[IpumeHeHne  NPU3HAKOB  JIEITUMMOCTH,  pPA3JIOKECHHME HAa  MHOXKHUTEIU
HaTypaJbHBIX YHUCEIL.

PeanbHble  3aBuCcMMOCTH, B TOM  4uciae mpsmMas U oOparHas
IIPONIOPLIHOHAIIBHOCTH.

Anzebpauueckue vlparxceHus

[IepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKCHHUSA C NEPEMEHHOW. [lomycTumele
3HAYEHHUs INepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEX]y BEIMYMHAMH B BHUJIE
¢dbopMmyiibl. Beruncnenus no gopmysnam.

[TpeoOpazoBaHue OYKBEHHBIX BBIPAKEHUH, TOXK/IECTBEHHO PAaBHBIE BHIPAYKEHUS,
npaBuia MnpeoOpa3oBaHUs CYMM M MPOMU3BEIEHUM, MpPaBHUA PACKPBITUS CKOOOK WU
MPUBEIEHUS OJI0OHBIX CJIaraeMbIX.

CBoliCTBa CTENEHU C HATYpaJIbHBIM ITI0KA3ATEIIEM.

Opnowriensl 1 MHOroujaeHbl. CteneHb MHorouseHa. CJ0KeHHE, BBIYMTAHUE,
YMHOXXEHHE MHOTOWIECHOB. @OPMYJIbl COKPAILIEHHOTO YMHOXKEHHUS: KBaAPAT CYMMBI U
KBagpaT pasHocTH. Popmysia pa3HOCTH KBaApaToB. Pa3nokeHME MHOTOYWIEHOB Ha
MHOKHTEJIN.

Ypagnenusa

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IpaBWiIa MpeoOpa3oBaHMsl ypaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOTO
YPaBHEHMUS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUN IO YCIOBUIO
3a1aun. Pemenne TeKCTOBBIX 3a/1a49 ¢ MOMOUIBIO YPABHEHU.

Jlunetinoe ypaenenue ¢ 08yms nepemennvimu u e2o 2pagux?. CucremMa JByX
JIMHEMHBIX YpAaBHEHUU C JByMs II€peMEHHBbIMU. PemeHune cucrem ypaBHEHUU
crnoco0oM mnojcTaHOBKU. [IpuMepsl penieHus: TEKCTOBBIX 337ad ¢ MOMOIIbIO CUCTEM
YpPaBHEHUM.

Koopounamowt u ecpagpuxu. @ynkuyuu

Koopaunara Toukn Ha npsMoil. UucnoBble MPOMEXKYTKU. PaccTrosiHue Mexay
JBYMsI TOYKAMU KOOPJAUHATHOM MPSAMOM.

[IpsmoyromnpHas cuctema koopauHat, ocu OX u Oy. AGciucca u opAnHATa TOUKU
Ha KOOpAMWHATHOW 1iockocTH. [Ipumeps! rpadukoB, 3aganHbix Gopmynamu. UreHue
rparKOB peabHbIX 3aBUCUMOCTEH.

[Tousatue ¢pynkuuu. ['padpux Gynkmun. CoiictBa pyHkimii. JIunerinas ¢pyHkuus,
e€ rpaduk. I'paduk pyaxuun y = kKX + 0. Ipaguueckoe pewenue nunetinvix ypasnernuil
U cucmem JTUHEUHbIX YPAGHEHUIL.

2 3Z[€CB " fajiec€ KypCuBOM 0003HaYECHBI TEMBbI, U3YUCHHNC KOTOPLIX NPOBOAUTCSA B O3HAKOMUTCIIbHOM ILJIaHE. Hez[aror
CaMOCTOATCIIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMarepuaJia.
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8 KJIACC

Yucna u eviuucienus

KBagpatHblii KopeHb u3 uyucina. [lonamue 006 uppayuoHaibHOM Uucie.
Jecsmuunvie npubnusicenuss uppayuonanbhvix ducen. CBOUCTBA apu(pMETHUUECKUX
KBaJPaTHBIX KOPHEW U UX MPUMEHEHHE K MPEe0Opa30BaHUIO YHCIOBBIX BBIPAXKEHUHN U
BBIYMCIICHUAM. /[eticmeumenbHble YUcid.

CreneHb ¢ 1enbIM MTOKa3aTesneM 1 €€ ceoiicTBa. CTaHapTHas 3alliCh YUCa.

Anzebpauueckue vlparxceHus

KBaapatHblil TpEXUIIEH; pa3ioKeHUE KBAIPaTHOTO TPEXUIEHAa HA MHOKHUTEIH.

Anrebpanueckast 1po6s. OCHOBHOE CBOMCTBO airedpandeckoil IpoOwu.
CnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JeJIeHHe  anreOpandyeckux  ApooOeil.
PanmonanbHbie BRIpaXKEHUS U UX MPE0Opa3OBaHHUE.

Ypasnenus u nepasencmea

KBaaparHoe ypaBHeHue, (popmysia KOpHEH KBaJpaTHOTO ypaBHEHHUs. eopema
Buema. Pemenne ypaBHEeHH, CBOIAIINXCSA K TMHEWHBIM M KBaJpaTHbIM. [IpocTeimme
JIpOOHO-paIMOHATBHBIC YPAaBHEHUS.

I'paguueckas unmepnpemayus ypagueHuil ¢ 08yMs NEPeMEHHbIMU U CUCHEM
JIUHELHbIX YPABHeHUll ¢ 08yMsa nepemeHuvimu. lIpUMepbl pelieHuss CHUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1a4 alreOpanyeckum CriocoOOM.

HucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OMHOU MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl IMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dynkyuu

[Tonsitue Pynkuu. O61acTh ONpeIeICHUS U MHOXKECTBO 3HAUYCHUN (PYHKITUH.
CrnocoObI 3a1aHust GyHKLIUM.

I'padux pynkumuu. Urenne cBoiicTB GpyHKUMHU 10 €€ rpaduky. [Ipumeps
rpa@ukoB (YHKIHNA, OTPAXKAIOIIUX peaJbHbIE MPOLIECCHI.

@OyHKINMM, ONUCHIBAIOUIME TMPSAMYI0 M OOpaTHYI MPONOPIHOHAIbHbBIE

3aBUCHMOCTH, MX rpaduku. Oyrkuuu y = X%,y = X3,y = N fc’-. I'paguueckoe

peuleHue ypasHe Uil u cucmem ypagHeHuli.

9 KJIACC

Yucna u eévivucienus

JledcTBUTEIbHBIE YHCJIA

PannonanpHbIC YUCHA, UPPAYUOHAbHBIE HUCAA, KOHEUHble U OecKoHeuHble
oecamuuHvle Opodu. MHodCecmao OelicmeumebHbiX Yucei,; OeticmeumesvbHbvle YUcid
Kak beckoHeunvle decamuynvie Opoou. B3aumno 00HO3HAUHOE COOMBEMCMBUE MEHCOY
MHOACECMBOM OCUCMBUMENILHBIX YUCEeT U KOOPOUHAMHOU NPIMOIL.

CpasneHue  OelicmBUMENbHbIX — Hucel, apugmemuyeckue Oeucmeus ¢
oelicmeumenbHblMU YUCIami.

N3mepenusi, npudIHKeHUs, OLIEHKH
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Pa3mepbl 0OBEKTOB OKpY’)KAIOIIET0 MHpA, JIATEIBHOCTh IPOLECCOB B
OKpPY’KaIOIIEM MHUpE.

[TpubmmxkEéHHOE 3HAUYEHUE BEIMYMHBI, TOYHOCTH MpHOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaToB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHUs ¢ OTHOM NepeMeHHOM

JIuneriHoe ypaBHeHUE. Penienne ypaBHEHUN, CBOIAIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOIAIIMXCSA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHuu mpembvel U Yemeepmou
cmenemneu pasioHCeHuemM Ha MHOICUMEU.

Pemenue ApoOHO-paliMOHAIBHBIX YPABHEHUM.

Pemienue TeKCTOBBIX 3a/1a4 anredpanueckum METOJIOM.

CucreMbl ypaBHeHUil

VYpaBHeHue ¢ IByMs INEpeMEHHbIMU U ero rpa¢uk. Pemienue cucrteM AByX
JMHEWHBIX YPAaBHEHUHN C JABYMs NEPEMEHHBIMH. PellleHHe cucTteM JABYX ypaBHEHWI,
OJIHO W3 KOTOpBIX JIMHEHHOe, a JApyroe — BTOpoil crteneHu. [ 'paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMs IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a/1a4 aireOpanuyeckuM CIIOCOOOM.

HepaBeHncrBa

UucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JIMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemrenume cucrem
JUHEWHBIX HEPABEHCTB C OAHOM nepeMeHHOM. KBanparHele HepaBeHCTBa.
['padrueckass uHTEprpeTanuss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMHU.

Dynkyuu

KBagparununas dynkuus, e€ rpadux u cBoiictBa. [lapaGomna, koopauHaThl
BEPUIMHBI 1apadO0JIbl, 0Cb CAMMETPHUH MApa0OJIbI.

['paduku byHKITHIA: y = kx, y = kx + b, y = X2
y = yx, ¥ = ' ux cBoicraa.

X

Yucnoswvie nocnedosamenvhocmu

OnpenesieHue U c0COOBI 3aJaHUS YUCJIOBBIX MOCJIEA0BATEIbLHOCTEN

[loHATHE 4YKCIOBOM TOCIEIOBATEIBHOCTH. 3aJaHu€ MOCJIEA0BATEIbHOCTH
peKyppeHTHO# hopmyIoii u popmyIoit N-ro ueHa.

ApudmMeTudeckas ¥ reoMeTpruuecKasi Mporpeccun

Apudmernueckass u reomeTpuueckas mporpeccud. Popmynbl N-ro uiIeHa
apu(pMETHIECKON 1 TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadicenue unenos apugmemuueckou u 2eomMempuieckol npozpeccuil
MOYKAMU HA KOOPOUHAMHOU NaocKocmu. JIUuHetHvlli u 3KCNOHeHYUAbHbIL POCHI.
Cnooichvie npoyeHmol.
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PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «'EOMETPUA». 7-9 KIIACCBI

Hean nzyyeHusi yuedOHOro Kypca

OOwue nenu uzyueHus: yueonoro kypcea «I'eomerpusi» npenacrasiensl B [IOOI1
OOO. Onu 3akdrYaroTCs, MNPEXJIe BCEro B TOM, YTO HA YpPOKax TI'€OMETPUU
OOy4arolmuiicss y4uUTCS TPOBOAWTH JIOKA3aTENbHBIE PACCYKIEHUS, CTPOUTH
JIOTUYECKHE YMO3aKJIIOUEHUs, JOKa3blBaThb HMCTHHHBIC YTBEPXKICHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOXKHBIM, MPOBOJUTH PACCYKIACHHS «OT MPOTUBHOTO», OTIUYATH
CBOMCTBA OT MPHU3HAKOB, (POPMYIHPOBATH OOpaTHBIC yTBepxkaeHUs. B oOyuenun
YMEHHIO PAcCyXIaTh COCTOMT Ba)XHOE BOCHHUTATEIbHOE 3HAUYECHUE U3YyUCHUS
reOMETPUH, IPUCYILIEE UMEHHO OTEUECTBEHHOW MaTEMaTHUECKOH IIKOJIE.

Bropoil uenpl0 u3ydyeHHs TEOMETPUM SBIISETCS UCIOJIb30BaHUE €€ Kak
MHCTPYMEHTa IpPHU PEIICHUU KaK MaTeMaTHMYeCKHUX, TaK W TPaKTHUYECKUX 3a/ad,
BCTPEUAIOIIUXCS B PEAIbHOM JKU3HU. DTOMY COOTBETCTBYET BTOPAsi, BEIUMCIUTEIbHAS
JUHUS B U3YYEHUU TEOMETpPUM B IIKoJe. [l 3TOro yuurento peKoMeHIyeTcs
noa0upaTh 3a7aud MPaKTHUYECKOTO XapakTepa JJil PacCMaTpUBAeMbIX TEM, YUHUTh
00yJaromumxcs CTPOUTh MaTeMaTHUECKUE MOJIETHN PealbHBIX KU3HEHHBIX CHUTYalluH,
MPOBOANTH BBIYHMCICHHUS W OIICHMBATH aJE€KBATHOCTH IIOJYYEHHOTO pe3yibTara.
KpaitHe BaxkHO MOAUEPKUBATH CBSI3M TEOMETPUU C JPYTUMH TPEAMETaMHU,
MOTHBHPOBATh HCIOIB30BaTh OIPEACTCHHUSI TEOMETPUUYECKUX (PUTYyp W TIOHATHH,
JAE€MOHCTPUPOBATH MPUMEHEHHUE MOTYICHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U
Haubosee sIpKo BUIHBI B TeMaxX «BekTops», « TpuroHoMeTpudeckue COOTHOIICHUS,
«Metoa koopauHat» u « Teopema [Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo ywyeObHOMY TutaHy B /-9 Kilaccax wu3ydaercss Y4eOHBIH Kypc
«I"eoMeTpus», KOTOPBIM BKJIKOYAET CIEAYIONIME OCHOBHBIE PA3JEibl COJECPHKAHUSA:
«I"'eomeTpuyeckue GUrypsl U UX CBOUCTBaY, «3MepeHrne reOMeTpUYECKUX BETUUNHY,
a Takxke «JlekapToBbl -KOOpPAMHATBI Ha IUIOCKOCTH», «BekTopb», «llBrKeHus
miockoctn» U «IIpeobpazoBanust mogo0us».

VYyeOHbIll MIIaH NpeaycMaTpUBaeT W3YyYEHUE NeOMETpUM Ha 0a30BOM YPOBHE,
UCXO/s U3 HEe MeHee 68 ydeOHbBIX 4acoB B y4eOHOM T'0Jy, BCETO 3a TP rojia 00ydeHus
— He meHee 204 yacos.

Conep:xanue yueOHOro Kypca (1mo rogam o0y4eHmust)

7 KIIACC

Hauvanbnbie nonstua reomerpun. Touka, npsmas, OTpe30K, Jyd. YToJ. Buubl

14



yriaoB. BeprukanbHble U CMexHbBIE YIubl.  buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapayenbHOCTh U NEPIEHANKYIIPHOCTD IPSMBIX.

Cummempuunvie ueypol. Ochosnvie ceoticmea oce6oti cummempuu®. IIpumepsl
CUMMETPHUU B OKPYKAIOIEM MUPE.

OcHogHble NOCMPOEHUA ¢ NOMOWBIO YUPKYVIA U TUHEUKU.

TpeyroneHuk. BeicoTa, Mequana, OuccekTpuca, ux cBoiictBa. PaBHoOe peHHBIN
Y PaBHOCTOPOHHUH TPEYTOJIbHUKHU. HepaBeHCTBO TpeyroJIbHUKA.

CBoiicTBa U NMPU3HAKK PABHOOEIPEHHOr0 TpeyroyibHUKA. [[pu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU NapajuIeNIbHBIX NpsMbIX. CyMMa yIiIOB TPEyroiabHHUKA.
Bneninue yriel TpeyroJibHUKA.

[IpssmMOyronpHBIA  TpeyronbHUK. (CBOMCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K IMIOTeHy3e. lIpu3Haku paBeHCTBa NPSIMOYIOJIBHBIX
TPEYroJabHUKOB. [IpsMOYTronbHBINA TpeyroibHUK ¢ yriiom B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCME0 MPEY20NbHUKA, HEPABEHCTBO O JUIMHE
JOMaHOH, Teopema O OosblieM yriae U OOJbIIEH CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIISAp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouexk. buccektpuca yria M CEepeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUYEK.

OKpyXHOCTb U KpPYT, XOp/a U AUAMETP, UX CBOMCTBA. B3anMHOE pacronoxeHue
OKpY’)KHOCTH M mpsMou. KacarenpHasg M ceKymas K OKPYXHOCTU. OKpyKHOCTB,
BIIMCaHHAasA B yroJl. BnucanHas u onvcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. [lapammenorpamm, ero nmpu3Haku M cBoMcCTBa. YacTHbIE
Cllyyad TapajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpamnemnusi, €€ CBOHCTBA M IPU3HAKHU.
IIpssmoyronbHas Tparnenus.

Memoo yosoenus meouanwl. Ilenmpanvras cummempust.

Teopema Daneca u meopema o nponopyuoHaivbHulx ompeskax. CpelHUE JINHAN
TPEyTOJBHUKA U Tpaneuuu. [lenmp macc mpey2onvbHuka.

Ilooobue mpeyeonvuukos, kKoappuyuenm nooodbus. Ilpusnaku nooodus
mpeyeonvhukos. lIpumeHeHue mogooust Mpy pelieHuy IPakKTUUECKUX 3a1a4.

CpoiicTBa MIomaael reomerpudeckux ¢uryp. DopMynbl i IIIOMIATU
TPEYroJIbHHKA, TapajienorpaMma, pomba u Tpanenuu. OTHOIIEHWE TIIOMIAaeH
MOJ00HBIX GUTYP.

Brluncnenne miomaned TpeyroJbHUKOB M MHOTOYTOJIBHHUKOB Ha KJIETYATOM
Oymare.

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

CuHHYyC, KOCHHYC, TaHI'€HC OCTPOIO yIJIa MPSAMOYTOJIbHOIO TPEYrOJIbHUKA.

8 3Z[€CB " Jajiee KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHC KOTOPBIX IIPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAaHE. Hez[aror
CaMOCTOATCIIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMarepuajia.
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OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (PYHKIIMU YTIIOB
B 30°, 45° u 60°.

BrnucanHble U IEHTpaJIbHbBIE YIIIbl, YTOJI MEXKY KacaTebHOW U XOPJIOH. YTJIbI
MEXKJy XOpAaMU U CEKylMMHU. BrucaHHble W ONUCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxeHue IByX okpyxkHoctei. Kacanue okpyxHocteir. OOuiue
KacaTelIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurerc yrio ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOX/1€CTBO. POPMYJIbI IPUBEICHHUSL.

Pemenne tpeyronpHuKoB. Teopema KOCMHYCOB M T€OpeMa CHHYCOB. Pemenue
MPaKTUYECKUX 33]1a4 C UCII0Ib30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpaszosanue noooous. [looobue coomeemcmeenHvix 21eMeHMO8.

Teopema o npoussedeHuy OMpe3Ko8 Xopo, meopemul 0 NPOU3BEOeHUU OMPE3KO8
CeKywux, meopema o Keaopame KacameibHOlI.

Bekrop, ngnmHa  (MOIyNib)  BEKTOpa,  COHAINPABICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOXKHO HAMpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HaJ BEKTopamH. Pa3noxkeHue BEKTOpa MO JBYM
HEKOJUIMHEapHbIM BekTtopaMm. Koopaunatel BekTtopa. CKajsipHOE€ MPOHU3BEICHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS IJTUH U YTJIOB.

JlekapTOBBI KOOPAMHATEI HA INIOCKOCTU. YpasHeHnus npsamol U OKPYKHOCTH B
KOOpJIMHATaX, MEPEeCceYeHUEe OKPYKHOCTeH M MpsAMBIX. MeToJl KOOpJIMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JIMHA OKPYKHOCTH. ['pagycHas u paguaHHas
Mepa yriia, BRBIUUCIEHUE JIUTMH AYT OKpykHOcTel. [1nomans kpyra, cekropa, CEerMeHTa.

Hsuoicenua nnockocmu u eHympenHue cummempuu ueyp (dnemenmapHvle
npeocmaenenus). llapannenvuwiii nepernoc. Ilosopom.
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PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

Hean n3yyeHusi yuedOHOro Kypca

B coBpemeHHOM IM(PPOBOM MUPE BEPOSTHOCTH M CTATUCTUKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTD, KaK C TOYKH 3PEHHS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX
poyin B oOpa3zoBaHuu. Kaxaplil 4eToBEK MOCTOSHHO MPUHUMAET PELICHHs] HA OCHOBE
MMEIOIINXCS Y HETO AaHHBIX. A JIJI1 0OOCHOBAHHOTI'O MPUHATHSA PELIECHUS B YCIOBUAX
HeJOCTaTKa WM u30bITKa WHGOPMAIMU HEOOXOJMMO B TOM YHCIE XOPOIIO
c(hOpMUPOBAHHOE BEPOSTHOCTHOE M CTATHCTUYECKOE MbIUIeHHE. IMEHHO mO3TOMY
OCTpO BCTajda HEO0OXOAUMOCTh CGHOPMHUPOBATH Yy OOY4YaIOIIUMXCS, B TOM YHCIIE
oOyuaroruxcs ¢ 3[1P, ¢yHKIMOHAIBHYIO T'PAMOTHOCTh, BKIIIOYAIONIYI0O B ceOsi B
KauyeCTBE HEOTBEMJIEMOM COCTABJISIOLIEH YMEHHE BOCIPHUHHMATh U KPUTHYECKH
aHaJIM3UPOBaTh MH(POPMAIMIO, MPEJCTABICHHYIO B Pa3IMYHBIX (OpMax, MOHUMATh
BEPOSITHOCTHBIM  XapakTe€p MHOIMX pEAIbHBIX IIPOLIECCOB M  3aBUCHUMOCTEM,
POU3BOJUTH IPOCTEUIINE BEPOATHOCTHBIE PACYETHl. 3HAKOMCTBO C OCHOBHBIMH
IpUHLIKIIAMU cOOpa, aHaM3a U MPEACTABICHUS JTaHHBIX U3 PA3IUYHbIX chep KUZHU
o0I11ecTBa ¥ rocyaapcTBa MPUOOIIaeT 00yJaronuXcsl K OOIIECTBEHHBIM HHTEPECAM.

B crpyktype mnporpaMmbl ydeOHOTo Kypca «BeposTHOCTh M CTATUCTHUKA»
OCHOBHOM IIKOJIbI BBIICJIEHBI CIEAYIOIINE COAEPKATEIbHO-METOINYECKUE JIMHHM:
«IIpencraBieHne JAaHHBIX U ONUCATENbHASI CTATUCTUKA»; « BEpOATHOCTEY; « DIEMEHTHI
KOMOMHATOPUKNY; «BBeeHne B Teoputo rpadoy.

Copnepxxanue nuaun «lIpencraBieHne JaHHBIX M ONMUCATEIbHAS CTATHCTHKA»
CIIY’KUT OCHOBOM JJ1s1 (HOPMHUPOBAHUS HABBIKOB PabOTHI ¢ HH(POpMALIMEl: OT UTCHUS U
MHTEpIIpeTalud HH(OpMalMK, MpPEICTaBICHHONM B TabiuIax, Ha Jauarpammax u
rpadpukax g0 cOopa, MPEACTAaBICHUS M aHajiu3a JaHHBIX C HCIOJb30BaHUEM
CTaTUCTUYECKUX XapaKTePUCTHK CPEJHUX U pacceuBaHus. Pabortas ¢ naHHBIMH,
oOyuatomuecs ¢ 3IIP yyarcs cuuThiBaTh U MHTEPIPETUPOBATH JAHHBIEC, BBIIBUTATD,
apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIIME THUIIOTE3bl, PA3MBIIUIATH HAJ
(dakTopaMy, BBI3BIBAIOIIMMU HW3MEHYMBOCTb, W OLEHUBaTh MX BIMSHHE Ha
paccMaTpUBaEMbI€ BEJIMYHUHBI U IIPOLECCHI.

WHTYUTUBHOE IIPEACTABICHUE O CIIyYalHOM H3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEHN U TEHJICHIIMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeopuH BepodaTHOcTed. bombiioe 3Hauenue ans obywaromuxcs ¢ 3I1P 3gecs umeror
MIPaKTUYECKUE 3a/laHUsI, B YACTHOCTH ONBITHI C KJIACCHYECKUMHU BEPOSITHOCTHBIMHU
MOJEIISIMH.

[loHsiTHE BEPOSATHOCTH BBOJAUTCS Kak Mepa MPaBIONON00MS CIydallHOTO
coObrtus. [Ipu uzyyenun kypca oOydaromuecs: ¢ 3[1P 3nakomsaTcs ¢ mpocredmmmu
METO/JaMH  BBIYMCIIEHHUS  BEPOSITHOCTEH B  CIy4YalWHBIX  OJKCHEPUMEHTaxX C
PAaBHOBO3MOXHBIMH ~ AJIEMEHTApPHBIMU  HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh M pelaTh 0Oojiee CIOXKHbIE 3amaud. B Kypc BXOIAT
HayalbHbIE TMPEJCTABIEHUS O CIy4YalWHBIX BEIMYMHAX M HUX  YHUCJIOBBIX
XapaKTEePUCTHUKAX.
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Taxxe B paMKax 3TOro Kypca OCymeCTBIACTCA 3HAKOMCTBO 06yqafonmxc;1 C
3I1P C MHO>KCCTBaAMH )41 OCHOBHBIMH orncpanuiaMu Hall MHOKCCTBaMU,
paccMaTpuBarOTCA NPUMEPBI IMMPHUMCHCHUSA JII PCHICHHA  3a/d4, a TaKXkC
HCIIOJIB30BAHUSA B APYTI'UX MATCMATUUCCKUX KypCaX U y‘-Ie6HBIX npeamMceTax.

MecTo yueOHOro Kypca B y4eOHOM IIaHe

B 7-9 xmaccax usydaercs Kypc «BepoATHOCTh M CTAaTUCTHKa», B KOTOPBIN
BXOJAT pasjaensl: «lIpencrtaBieHne AaHHBIX W ONMCATENIbHAsT CTATHUCTUKAY;
«BeposTHOCTEY; «DIeMEHThl KOMOMHATOPUKNY; «BBesenue B Teoputo rpadoBy.

Ha u3yuenue maHHOro Kypca OTBOAMUT 1 y4eOHBIN Yac B HEACNIIO B TCUCHUE
KaxkJ10r0 roja ooydenus, Bcero 102 yueOHbIX Haca.

Copnepxanue yueOHOro Kypca (1mo rogam o0y4eHus)
7 KIIACC

[IpencraBienne MaHHBIX B BHJE TaOJHII, AUarpaMM, TpadukoB. 3amoTHEHHE
TaOJUIl, YTEHHUE U TIOCTPOCHUE TUArpaMM (CTOTOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadmkoB peanbHBIX TpolieccoB. M3Biedenne nHpopManuy U3 IuarpamMm M
Ta0JIHII, UCTIONH30BAHNE U MHTEPIIPETAINS JAHHBIX.

OmnucarenpHas CTAaTUCTHKA: cpefHee apuPMETHYECKOoe, MEIWaHa, pa3Max,
HauOoJIbIlIee W HaWMEHBIIEe 3HAYCHHMS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHUYUBOCTH.

Cryuatinsiii 3Kkcnepumenm (onvim) u ciyyaiinoe cobvimue. Beposmuocmo u
yacmoma. Pontb Manoseposimuulx u npakxmuyeck 00CMo8epHbiX coObImuil 8 npupooe
u 6 obwecmee. Monema u upanvbHas KOCMb 6 MeoPUU 6eposmHocmel”,

I'pap, sepwuna, peopo. Cmenenv eepuiunvl. Hucio pébep u cymmapuas
cmeneHb eepuiur. Ilpedcmasnenue o ceésasnocmu epagpa. llenu u yuxner. I[lymu 6
epaghax. O6x00 epaga (3irepos nyms). IIpedocmasienue 06 OpueHmMuUpoO8aAHHOM
epaghe. Pewienue 3a0au ¢ nomowvbto 2pagos.

8 KJIACC

[IpencraBieHne TaHHBIX B BHJIE TaOJUII, AUATPAMM, Tpa(HKOB.

MHOX€ECTBO, JJEMEHT MHOXECTBa, IOAMHOXeCTBO. Omepanuu  Haj
MHOXECTBaMU: O0BEIMHEHHE, TIepeceueHre, aonoaHenue. CBoMCTBa onepanuili Hajl
MHO>KECTBAMHM: MIEPEMECTUTEIIHHOE, codeTaTenbHoe, pacnpenenuTeIbHOe,
BKIIOUeHMs. Mconb3oBaHue rpaduuecKoro npeIcTaBiICHUsS MHOXKECTB ISl OTIMCAHUS
peaNIbHBIX MPOLIECCOB U SABJICHUM, IPU PEIICHUU 3a]1a4.

H3mepenue pacceusanus Ooaumvix. /{ucnepcus u CmMaHoapmuoe OMKIOHEeHUe

4 3Z[€CB " Jajiee KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHC KOTOPBIX IIPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAaHE. Hez[aror
CaMOCTOATCIIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMarepuaJia.

18



YuC108blx HAOOPo8. [uazcpamma pacceusanus.

DneMeHTapHble COOBITHS — ciiydailHoro ombita. CrydaiiHple  COOBITHSL.
BepositHocTr coObITHI. OMBITHI ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMHU.
Crnyygaitasiii BBIOOP. CBsI3b MEKIY MaJOBEPOSTHBIMU U MPAKTHYECKH JTOCTOBEPHBIMU
COOBITHUSIMHU B TIPHPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoiicmea depegves: eOUHCME8EeHHOCMb NYMU, CYUWeCmB08aHue 8UCYell
BEPULUHDL, CBA3b MENHCOY YUCIOM Bepwiur U yuciom pébep. Ilpasuno ymHOICEHUA.
Pewenue 3a0au c nomowwiro epaghos.

Ilpomusononosxcnvlie coovimus. [uacpamma Jinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie — cobvimus. Dopmyna — CrOHCEHUs.
gepossimHocmeu. Ycnosnaa eepoamuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. I[lpedcmasnenue sxcnepumenma 8 6ude oOepesa. Pewenue 3adau Ha
HAaxodicoeHue 6eposmHOCmell ¢ NOMOWbI0 O0epesa CIYHAlHO020 IKCNepuMeHma,
ouazpamm Diinepa.

9 KJIACC

[IpeacraBienne qJaHHBIX B BUE TaOIMIL, JUATPpaMM, TpadUKOB, UHTEPIPETALIHS
JTaHHBIX. UTeHue u mocTpoeHue Tabaull, AuarpamMm, rpa)ukoB MO peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. TpeyeonbHux
Ilackana. Pemenue 3aa4 ¢ UCNOJIb30BAaHUEM KOMOMHATOPUKH.

l'eomempuueckas eepoamuocme. Cnyyaiinviii 8b100p MOYKU U3 pueypsl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 0y2u OKPYHCHOCHIU.

HcnbiTanne. Ycnex u Heygadya. Cepust ucnobITaHU# 10 niepBoro ycrnexa. Cepust
ucneITanuii bepaymm. BeposTHOCTH COOBITHIT B cepun UCTIbITaHUN bepHym.

Cny4daitHass BeIMYMHA W paCHpEleieHUuE BEPOSITHOCTE. Maremaruueckoe
oxunanue u qucnepcud. [[pumMepbl MaTeMaTHYEeCKOTO 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIHETO 3HAYCHUS BEJIMUYNHBI. MaTeMaTU4EeCKOE 0KUIAHUE U TUCIIEPCUS CIIyYanHOU
BEJIMYMHBI «YUCJIO YCIEXOB B CEPUU UCTIBITAHUN bepHymy.

[lonatue o 3akoHe OonblIUX 4yucen. M3MmepeHue BepoOSTHOCTENW C MOMOIIBIO
gacToT. Posib 1 3HaUueHME 3aK0Ha OOJBIIMX YUCEN B MPUPOJIE U OOIIECTRE.

IIpyMepHBbIEe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeneHUE OLEHKU JOCTHKEHUN IJIAHUPYEMBIX pE3yJbTaTOB OCBOCHUS
y4eOHOTO MpeaAMeTa NPOBOAUTCS B POopMe TEKYIIEro U pyOeKHOr0 KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE Pa0OThI, CaMOCTOSITEbHbIE pPaOOTHI, 3a4eThl, MaTEMAaTHYECKUE
JUKTAHTBI, TpaKTUYeCKue pabOThl, MUCHMEHHBI OTBET TO WHAWBUIYaTbHBIM
KapTOYKaM-3aJIaHHsIM, TECTUPOBAHHUE.

Jlst o6yuatromuxcst ¢ 3[1P Bo3mokHO m3MeHeHne (GOpPMYTUPOBKHU 3aJaHUi Ha
«TIOIIATOBYIOY, a/IalITAIMIO Mpe/IaraeMoro o0y4JaronemMycst TeCTOBOTO (KOHTPOJIbHO-
OLICHOYHOI'0) Marepuaia: HCIOJIb30BaHUE YCTHBIX M MHUCbMEHHBIX HHCTPYKIUH,
YIPOIIEHUE JTMHHBIX CIOKHBIX (POPMYITUPOBOK UHCTPYKIUH, pEIlIEHUE C OMOPOM Ha
anroputm, ooOpasell, UCIOJIb30BAHUE CITPABOUYHON MH(MOPMALIHH.
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I'eomeTpus
7 wJjacc

KontponpHas pabora Nel. Tema. OcCHOBHbIE TIe€OMETPHUECKHE CBOMCTBA

MpOCTEUIIUX PUTYD.
Kontponbhas padota Ne2. Tema. CMeKHBbIE U BEPTUKAJIBHBIC YTJIBL.
Kontponbnas padota Ne3. Tema. [Ipu3naku paBeHCTBa TPEYTOJIbHUKOB.
Kontponwshas padota Ned. Tema. PaBHoOeIpeHHBIN TPEYTOJIbHUK.
KontponsHas padota Ne5. Tema. [1apasienbHbie MpsMbIE.
Kontponbshas pabora Ne6. Tema. Cymma yriioB TpeyroiabHUKA.
Kontponwshas pabora Ne 7. Tema. OKpyHOCTb U KPYT.
Kontponwsnas padota Ne6. Tema. UTorosast koHTposibHasi padoTa.

8 kiacc
Kontponwshas paborta Nel. Tema. UeTbIpeXyTroabHUKH.

KontponbsHas padora No2. Tema. Cpeansist munust TpeyroyibHuka. CpenHss
JIMHUS TPaIeLuu.
Kontponsnas padota Ne3. Tema. [1nomaas TpeyroiapHuka, napajieiorpaMma.
Kontponsnas padota Ne4. Tema. [1nomaas mogooHbix Guryp.
Kontponsnas padota Ne5. Tema. Teopema ITudaropa.
KonTtponbsHas padota Ne6. Tema. Yriabl B OKpY>KHOCTH.
Kontponwshas padota No7. Tema. UToroBast KOHTpoJibHas paboTa
9 knace
KontponbsHas padora Nel. Tema. Pemienue TpeyrojbHUKOB.
KonTponbHas pabora Ne2. Tema. [lnomanu TpeyroabHIKa, YeThIPEXYTOJIbHUKA.
Kontponwshas pabora Ne3. Tema. BekTopsi.
Kontponwshas paborta Ned. Tema. JlekapTOBbI KOOPAMHATHI HA TIIOCKOCTH.
KontponbsHas padorta Ne5. Tema. [IpaBuiibHble MHOTOYTOJIbHUKH.
KontponbsHas padora Ne6. Tema. [lnomans kpyra u ero yacteu.
Kontponbshas padorta Ne7. Tema. UTorosast KOHTpoJibHas paboTa.

BeposATHOCTH U CTATHCTHKA
7 wJjacc

Kontponwshas paborta Nel. Tema. [IpencraBieHue naHHbIX.
Kontponwshas pabora Ne2. Tema. OncatenbHasi CTaTUCTHKA.
Kontponwshas padorta Ne 3. Tema. Crydaiinasi '3BMEHYUBOCTb.
Kontponwshas pabora Ne 4. Tema. BepossTHOCTh M HacToTa CIy4aifHOTO

COOBITHSI.

8 kaacc
KontponbsHas padorta Ne 1. Tema. MuoxecTtBa.
Kontponwshas pabora Ne2. Tema. BepoaTHOCTb Ciiy4aitHOTO COOBITHSI.
KontponbsHas pabora Ne 3. Tema. CityqaiiHbie cOOBITHS.

9 ki1ace
Kontponshas pabora Ne 1. Tema. DnemMeHTbl KOMOMHATOPUKH.
KonTtponwshas pabora Ne 2. Tema. McnbiTanus.
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Kontponbhas padota Ne 3. Tema. CinyvaiiHas BeTu4HHa.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHIA YYHEGHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBaIMs K OOyYEHUI0 MaTEMaTUKE W IeJIeHANpaBICHHON MO3HaBaTEIbHON
NEATENbHOCTH;

MOBBIIIIEHUE  YPOBHS  CBOEM  KOMIIETEHTHOCTHM  4Yepe3  MPaKTUUECKYHO
NEATENIbHOCTh, TPEOYIOIIYI0 MATEMATUYECKUX 3HAHUM, B TOM YUCIIC€ YMEHUE YUUTHCS
y APYTHX JIIOAEH;

CIIOCOOHOCTh OCO3HABAThH CTPECCOBYIO CUTYAIMIO, OBITH TOTOBBIM JIEHCTBOBAThH
B OTCYTCTBUE FapaHTUH yCIexa;

cnocoOHocTh oOyuarommxcs ¢ 3[IP k oco3HaHuIO CBOMX JAEPUIIMTOB U
IPOSIBJIEHUE CTPEMIICHHUSI K UX TIPEOJIOTIEHUIO;

CIIOCOOHOCTh K CAMOPA3BUTHIO, YMEHHE CTABUTH JTIOCTUKUMBIE 11ETIH;

YMEHUE pa3inyaTh Y4eOHBIE CUTyallid, B KOTOPBIX MOHO JI€HCTBOBATH
CaMOCTOSITENIbHO, M CHUTyallid, T[J€ CJEAyeT BOCIOJIb30BaThCA CIPABOYHOMN
uH(pOopMaIeil WK JPYTUMHU BCIIOMOTATEIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTH MEPEHOCUTH MTOJIYYCHHBIE B X0J1€ 00yUeHHUsI 3HAHHS B aKTYaJIbHYIO
CUTYyaluIo (MPU PEUIEHUHU KUTCUCKUX 3aj]1ay, TPEOYIOIMNX MaTeMaTUYECKUX 3HAHUMN );

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUSAX M IMpaBUJIaX MPOBEIACHUS
MPOMEXKYTOYHOU U UTOTOBOM aTTECTAIIUY;
OBJIaJICHUE OCHOBaMHU (DMHAHCOBOM TPaMOTHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

Osnadenue ynugepcanbHpiMu y4eOHbIMU NOZHAGAMETbHHIMU OCLICHEUAMUL:

yCTaHaBIUBAaTh  IPUYMHHO-CIEJACTBEHHbIE CBSI3M B  XOJ€  YCBOEHUS
MaTEeMaTHYECKOI0 MaTepuana;

BBISIBJIATH AC(PUIMT JAHHBIX, HEOOXOJUMBIX JJISi PELICHUs MMOCTAaBJIEHHOU
3a/1a4u;

C TIOMOIIBIO YUUTENS BEIOUPATh CIIOCOO peUIeHHs] MaTeMaTHYeCKON 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PELICHUS);

NPUMEHATh M TPeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJ€ pEIICHUS
MaTeMaTHYECKUX 3a/1a4;

yCTaHaBIUBATh NICKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHIECKOU 3a1auH;

NOHUMAaTh ¥ UHTEPIPETUPOBATh MHPOPMALIMIO PA3IMYHBIX BUIOB U (POpM
Npe/ICTaBICHNUS;

WUTIOCTPUPOBATH pelIaeMble 3a7a4u TpaduuecKUMH CXeMaMH;

3¢ (HEKTUBHO 3alTOMUHATH M CUCTEMATU3UPOBATH WH(DOPMAITHIO.

MOHUMATh U UCIOJIb30BaTh MaTEMaTHUECKHUE CPEICTBA HATJISAHOCTH (rpaduki,
AarpamMMmbl, TaONWIBI, CXeMbl H JAp.) JUIA WUIIOCTPAalUd, HWHTEPIpETaIuH,
apryMeHTaIiH.
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Osnaoenue YHUBEPCAIbHBIMU yueoHvimu KOMMYHUKAMUBHHIMU
odelicmeuamu:

OpraHH30BBIBATh Y4e€OHOE COTPYJHMYECTBO M COBMECTHYIO JIEATCIBHOCTH C
YUYUTEJIIEM U CBEPCTHUKAMHM B MPOIECCE PELICHUA 3a/1aY;

B3aMMO/IEHCTBOBATh U HAXOJUTh OOIIHE CIIOCOOBI paboThI; paboTaTh B TPYIIIIE:
HaxoJUTh OOIlee pelIeHre M paspenath KOH(GIUKTBI Ha OCHOBE COTJIACOBAHMS
MO3UIIMH M y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIUPOBATh, APTYMEHTHPOBATh
Y OTCTanBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB TMPH HAIMYWU PA3HBIX TOYCK
3peHUs W pa3pemaTh KOH(JIUKTBI Ha OCHOBE Y4ETa MHTEPECOB M TO3MIIMN BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOK TMO3ULIHI0 W KOOPJAHUHUPOBATH €€ C NO3HIUAMHU
MapTHEPOB B COTPYJHUYECTBE MPU BBIPAOOTKE OOIIETO PEIICHHS B COBMECTHOM
NEATENbHOCTH;

BBITIOJIHATh CBOIO 4acTh PabOThI, JOCTUraTh KayeCTBEHHOTO pe3yJibTara U
KOOPAMHUPOBATH CBOM JEHUCTBUS C IPYTMMU WICHAMH KOMAH/bI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIUI MPOIYKT.

Osnaoenue ynusepcaibHblMu Y4eOHbIMU PE2YIAMUCHBIMU OCUCMBUAMU:

CTaBUThH 1I€NM, BBHIOMPATh M CO3/JaBaTh AJTOPUTMBI JJisi PEHICHUS y4eOHBIX
MaTEeMaTUYECKUX TPoOIIeM;

IUIAaHUPOBATh U OCYLIECTBIATH JESITEIBHOCTb, HAIIPABJICHHYIO Ha PEIICHUE
3aJ1a4 UCCJIEI0BATEILCKOTO XapaKTepa.

dbopmMyIupoBaTh U YyACPKUBATH Yy4eOHYIO 3a7ady, COCTaBISATH IUJIaH U
MOCJIeI0BATEIbHOCTD JICHCTBUM;

OCYIIECTBJISITh KOHTPOJIb MO 00pa3ily U BHOCUTHh HEOOXOAUMBIE KOPPEKTHUBHI;

KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT YU4eOHOH MaTeMaTUYECKON
NEATENbHOCTH;

aJICKBaTHO OIICHUBATh MPABMIHHOCTD UITM OMIMOOYHOCTH BHITIOJHEHUS Y4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTHU €€ PEIICHHUS,;

CJIMYaTh CHOCOO NEWCTBHS U €ro Pe3yJbTaT C 3aJaHHBIM ATAJIOHOM C IEJBIO
oOHapyXeHUs OTKJIOHCHUH U OTJIMYMH OT dTaJOHA.

MPEABUACTh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUH y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JIOCTUTHYT TpeOyeMblil pe3ysbTar
NEATEIbHOCTU, OMpPEACNISTh MO3UTHUBHBIE U3MEHEHUsI M HampaBJeHUs, TpeOyrolue
nanbHeuen padboTsl;

PETYINPOBATH CITOCOO BBHIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATDBI

Pe3ynbpTaThl 0cBOeHUsA yueOHOro npeamera «MartemaTuka (BKiItodasi anreopy,
TE€OMETPUIO, BEPOSITHOCTh M CTATHUCTHUKY)», paclpeaesieHHbIe MO TrojgaMm oOydeHus,
bopMyIUpyIOTCS MO MPUHIUITY A00ABICHUS HOBBIX PE3YIbTaTOB OT TOJia K TOAY, YXKe
HA3BaHHBIE B MPEABIAYIINX TOAaX MO3UIINH, KaK MMPaBUIIO, JOCIOBHO HE IIOBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaTbl OYEPEJHOTO TIoJia [0 YMOJYAHHUIO BKJIHOYAIOT
pe3yNbTaThl MPEAbIAYIIUX JIET).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS ITPUMEPHOI
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA» (TIO TOJJAM OBYUEHNS)

OcBoenne yueOHOro Kypca «AnreOpa» Ha YpOBHE OCHOBHOTO OOIIETo
o0pa3oBaHMs JIOJDKHO OOECIeYrBaTh JOCTH)KEHHE CIEAYIOIIUX IPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB!

7 KJIACC

Yucna u eviuucienus

BeITIoNTHATh, couyeTass yCTHBIE W TMHCHhbMEHHBIC NPUEMBI, aprPMETHICCKUE
JIEHUCTBUS C pallMOHATILHBIMH YHCIaAMHU.

HaxonuTh 3HAY€HHS 4YHUCIOBBIX BBIPAXKEHUHN; TPUMEHSITh Pa3HOOOpa3HbIC
CrocoObl M TPHUEMBI BBIUUCIEHUS 3HAYCHUH JPOOHBIX BBIPAKEHUH, COIEpMKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauth OoT omHOM (GOpPMBI 3aMUCcU YUCEN K JIpyroil (mpeoOpa3oBHIBATH
JECATUUHYIO po0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO NECITHYHYIO JIpoOb). CpaBHHBATh U
YIOPSI0YUBATH PAIMOHATBHBIC YUCITA.

OKpyTasTh YHCIIA.

BBITIONHATS IPUKUAKY U OIIEHKY PE3yJIbTaTa BHIYMCICHUN, OTICHKY 3HAYCHUN
YU CJIOBBIX BBIPAKECHUMU.

BBITIOJTHATE 1EWCTBUS CO CTETICHAMU C HATYPaTbHBIMH TTOKA3aTEIISIMH (C OTIOPOH
Ha CIPaBOYHYIO0 HHGOPMAIIHUIO).

[TpumMeHsATh PU3HAKKU JETMMOCTH, Pa3JIOKEHUE HA MHOKUTETH HATypalbHBIX
quces.

PemaTtes mpocTeiiine NPaKTUKO-OPUEHTHPOBAHHBIC 3a7add, CBSI3aHHBIC C
OTHOIIEHUEM  BEJMYWH,  MPOMOPIMOHAIBHOCTHIO  BEIIMYUH,  MPOICHTAMH,
MHTEPIPETUPOBATH PE3YJIbTAThI PEIICHUS 337a4 C YUETOM OTPAaHUYCHUM, CBA3aHHBIX CO
CBOMCTBaMH pacCMaTPUBACMBIX OOBEKTOB.

Anzebpauueckue evlparceHus

OpueHTHpOBaTbCA B TOHATHSX U ONEpUpOBaTh Ha ©0a30BOM YypOBHE
anreOpanyecKkor TEpMUHOJIOTUEN U CUMBOJIMKOM.

Haxonute 3HaueHuss OYKBEHHBIX BBIPOKECHWUW TIPH 3aJaHHBIX 3HAYCHUIX
MePEMEHHBIX.

BEITIONTHATE TipeoOpa3oBaHus IEI0T0 BRIPAKEHUS B MHOTOUJICH TPUBEICHHEM
MOTI00HBIX ClTaraeMbIX, PACKPBITHEM CKOOOK.

BEITIOHATE YyMHOKEHHE OJHOWICHa Ha MHOTOYWICH W MHOTO4YIEHa Ha
MHOTOWICH, MPUMEHSTH (hOPMYJIbI KBaJipaTa CyMMBI M KBaJpaTa pa3HOCTH (C OMOpOH
Ha CIPaBOYHYIO0 HHGOPMAIIUIO).

OcymiecTBIsATh Pa3OKEHUE MHOTOUYJIEHOB HA MHOXHUTEIM € IOMOIIBIO
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BBIHECEHHUS 3a CKOOKHM OOIIEr0 MHOXHTENS, TPYNIUPOBKU CIaraéMblX, IPUMEHEHUS
(dopMyJ1 COKpaIIEHHOTO YMHOKEHUS (C OMOPOM Ha CIIPABOYHYIO HH(OPMALIHIO).

[TpumensaTh npeoOpa3oBaHKsi MHOTOYJIEHOB ISl PELIEHUS Pa3IUYHbIX 33]1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEMETOB, U3 PEAJIbHON MPAKTUKH.

Hcrnonb30BaTh CBOICTBA CTENEHEH C HATypajdbHBIMHM IOKAa3aTEIsIMU IS
npeoOpa3oBaHus BRIPAXKEHUH (C OMOPOI Ha CIPAaBOYHYIO MHGOPMAIIHIO).

Ypasnenusa u nepasencmea

PemaTte nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NPHUMEHSS IpaBHIIA
[IEPEX0/a OT UCXOIHOTO YPABHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTs, sBisercs 1
YHUCIJIO KOPHEM YpPaBHEHUS.

WwmeTh npencraBiaeHue o rpauyecKkux METoJax IpU pelIeHUH JTMHEWHBIX
YPaBHEHUM U UX CUCTEM.

[TonOupaTe mnpuUMeEpbl Nap YHCEN, SBISIOMIMUXCA PEIICHHEM JIMHEHHOrO
YpaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOM MJIOCKOCTH I'papvK JTMHEHMHOTO YpaBHEHUS C ABYMSI
MEPEMEHHBIMU; TIOJIB3YSACh IPAPUKOM, IPUBOJIUTH IPUMEPHI PEILICHHS YPABHEHUS.

PemaTp cucteMbl ABYX JMHEHHBIX YpaBHEHUH C ABYMsI NEPEMEHHBIMH, B TOM
quciie rpapuuecku (C Oropoil Ha aJroOpuUTM yUEOHBIX JEHCTBHI).

CocTtaBnATh (1OCJIE COBMECTHOTO aHAIN3a) U pelIaTh JMHEHHOE YpaBHEHNUE WIN
CUCTEMY JIMHEWHBIX YPAaBHEHMM IO YCJIOBHUIO 33Ja4d, WHTEPIOPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4y ITOJYYEHHBIN pe3ynbTar.

Koopounamowt u epagpuxu. @yukuyuu

N300paxxatb Ha KOOPAUHATHOW MPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3alIMChIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoMm si3bIKeE.

OtmeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM MO 3aJ@aHHBIM KOOpAHHATaM;
CTPOUTH TpaduKK TUHEUHBIX PyHKIUH. CTpouTh rpaduk GyHkmm y = KX + Db.

OnuceiBaTh C TMOMOILIBIO (YHKIUM H3BECTHBIE 3aBUCHUMOCTH  MEXKIY

BEJIMYMHAMH (110 AJITOPUTMY Y4YEOHBIX JEWCTBUMN): CKOPOCTh, BPEMS, PAaCCTOSIHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEIHLHOCTh, BpEMSs, 00BEM pabOTHI.
Haxonute 3HaueHne (GyHKIMH 110 3HAYEHUIO €€ apTyMEHTa.
[Tonnmate rpaduyeckuii crnocoO NpPENCTaBIEHUS U aHalIM3a WH(pOpMaIuu;
W3BJICKATh M MHTEPIPETUPOBATH MHGOPMAILINIO U3 TPadUKOB PEATbHBIX MPOIIECCOB U
3aBUCHUMOCTEM.

8 KJIACC

Yucna u eéviuucnenusn

Hcnonb30BaTh HayajbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucesl Ul CPAaBHEHUS, OKPYIJIEHUS U BBIYMCIIEHUI; M300pa)xaTb JAECUCTBUTEIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU MPSIMOM.

[TpuMeHATh MOHATHE APUPMETHUECKOIO KBAJIPATHOTO KOPHSA; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YsS HPH HEOOXOJUMOCTH KaJbKyJSATOP; BBIMIOIHATDH
npocTeiiiie mpeoOpa3oBaHUsl BBIPAXKEHHM, COJIEp)KalIUX KBaJpaTHbIE KOPHH,
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VCTIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YHCENI C MOMOUIBIO JECATUYHBIX
npobeit u creneneit uncia 10.

Anzebpauueckue gviparxcenus

[IpyMeHATP TOHATHME CTENEHH C [ENbIM I[I0KAa3aTelieM, BBIITOIHATh
npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKAIMX CTENEeHU C LEeJbIM IMoKazaTeieM (cC
UCIOJIb30BAaHUEM CITPABOYHON MH(POPMALIHH).

BbITIOJIHATE HECHOXKHBIE TOXKJIECTBEHHbIE MPeoOpa3oBaHus PpPalMOHATBHBIX
BBIPKEHUN HA OCHOBE MPABWJI JACHCTBUN HaJ MHOTOWICHAMH U alreOpandecKuMU
TIPOOSMHU.

PacknagpiBaTh KBagpaTHBIM TPEXUIEH HA MHOKUTEIH.

[TpumensaTh npeoOpa3oBaHMs BBIPAKEHUIN JJIA pPELIEHUs Pa3IMYHbIX 3a/1a4 U3
MaTEMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEAIBHON IPAKTUKH.

Ypaeunenua u nepasencmea

PemaTp nuHeliHble, KBaJpaTHbIE YpaBHEHMS (C HUCIOIB30BAHUEM CIPABOYHOM
uH(pOpMaMU) W paIMOHAJIbHBIE YpaBHEHMS, CBOASIIMECS K HHM, CHUCTEMBI JIBYX
YPaBHEHUH C ABYMS [IEPEMEHHBIMHU.

[IpoBOANTH MPOCTENIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
qyclie ¢ NpUMEHEHUEeM TIpaduyecKkux NpeJcTaBieHUN (ycTaHaBIMBaTh, UMEET JIU
YPaBHEHUE WJIM CHCTEMA YPaBHEHUW PELICHMs, €CIIM MUMEET, TO CKOJIBKO, W IIp.) C
OTOPOI Ha aNTOPUTM YUEOHBIX ACHCTBUM.

[lepexoauTh OT clioBecHON (HOPMYIMPOBKH 3alauu K e€ anreOpanyeckoi
MOAENH C T[OMOUIBI0 COCTABJICHUS YPABHEHHS WJIM CHCTEMBl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M ITOJIyYEHHBIN PE3yJIbTar.

[IprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHMS, OLICHKH; PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBbI; JaBaTh TpauiecKyro
WJUTFOCTPALIAI0 MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

Dynkyuu

OnepupoBarh Ha 0a30BOM ypOBHE (DYHKIIMOHAJIbHBIE TOHATHS M S3bIK
(TepMUHBI, CUMBOJIMYECKHE O0O3HAUYEHHUS); OMPEACNATh 3HauYeHHE (DYHKIUU MO
3HAYEHHUIO ApTYMEHTA; ONPEAeATh CBOMCTBA (PYHKIIMU O €€ rpaduky.

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

k: omuceIBaTh CBOMCTBA YMCIOBOM (PyHKIMHU 110 €€ rpaduKy (Ipu HEOOXOIUMOCTH C
X

HaIPaBJISIOLIEH TOMOIIBIO).

9 KJIACC

Yucna u 6bluuci1eHUA

CpaBHUBATH U YIIOPAIOYMUBATH PAIMOHAIBHBIC U UPPALIMOHAIBHBIC YHCIIA.

BreimonHaThs apudmeTndeckue NeHCTBUS ¢ pAllMOHATBHBIMU YHCIIAMH, COUYCTas
YCTHBIE W NUCHMEHHBIE MNPUEMBI, BBINOJHIATH BBIUUCICHUA C HPPALUOHAIBHBIMU
YHCIaMH.

HaxoauTh 3Haue€HUs CTENEHEN C LEJIbIMU NOKA3aTEISIMA U KOPHEH; BBIYUCIIATH
3HAYCHUS YMCIIOBBIX BBIPAKCHUN.
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OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCJIA, BBIIOJHATh NPUKHUIKY pe3yJbTara
BBIYMCIIEHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

Ypasenenusn u nepasencmea

Pemiath nTuHENHbIE U KBaJAPATHBIE YPABHEHUS, YPABHEHUS, CBOMSIIMECS K HUM,
npocTenime IpoOHO-pallMOHATIbHBIE YPABHEHHUS.

Pematrs mnpocrelmme CUCTEMBI JBYX JIMHEHMHBIX YPAaBHEHUM C JIBYMS
MIEPEMEHHBIMHU U CHCTEMBI JIBYX YPABHEHUH, B KOTOPHIX OJJHO YPaBHEHUE HE SBISETCS
JUHEWHBIM (110 BU3yaJlbHOU orope).

Pemare mpocTeilinre TEKCTOBBIE 3aJayd  anreOpanyecKuM CIocoOOM ¢
MIOMOILBIO COCTABJIEHUS YPAaBHEHHS WM CHUCTEMBl JIBYX YpaBHEHUH C ABYMs
MEPEMEHHBIMH.

[IpoBOANTH MPOCTENIINE NCCIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM
quclie ¢ MPUMEHEHHEM TpadUyYecKuX MpeAcTaBleHUl (yCTaHaBIMBATh, UMEET JIH
ypaBHEHHUE WM CUCTEMA YPABHEHUN PEIlIEHUs], €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemarps JuHelHble HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxarhb
pElICHNE HEPAaBEHCTB HA YHCIOBOM IPSAMOM, 3alMCBIBATH PEIICHHE C MOMOUIBIO
CHUMBOIJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO; N300paXkaTh PEIlIEHNE CUCTEMbl HEPABEHCTB HA YHCIOBOMN
IIPSIMOM, 3aIIMCHIBATh PELIEHNE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILIEHUU PA3JIUYHBIX 3a7a4.

Dynxkuyuu

Pacrio3HaBaTh (QYHKIMUM H3y4YEHHBIX BHJOB. IlOKa3pIBaTh CXEMATHUYECKH
pacrnojokeHue Ha KOOPIUHATHOM IJIOCKOCTH IpaduKoB GyHKIMiA Buaa: Y = kX, y = kx

+b ,y=at+bx+c,y=xy=yx, y= ;" B 3aBHCHMOCTH OT 3HAYCHUM
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KO3 UIIUEHTOB; OMHUCHIBATh CBOMCTBA (DYHKITUH.
Ctpouth 1 M300paXkaTb CXEMaTUYECKH TpaQUKH KBaJApaTHUHBIX (YHKIHH,

OIKCHIBaTh CBOMCTBA KBAJPATUYHBIX (PYHKIMN IO UX rpauKam.

Pacno3HaBaTh KBajpaTHMuHyIO (YHKIUIO 1O (hopMmyle, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Apugpmemuueckan u 2eomempuueckas npozpeccuu

Pacnio3naBaTh apu(MeTHUECKYIO U TEOMETPUUECKYIO MPOrPECCUU TIPH PA3HBIX
CI0C00ax 3aJaHMs.

BbIMONMHATE  BBIYMCIEHUS C  HUCHOJB30BaHHMEM (opmyda N-ro  dieHa
apu(METHYECKOW M TEOMETPHUYECKOW MpPOTpecChil, CyMMBbI TEpBBIX N wWieHOB (C
OTIOPO¥ Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pemrare 3a1aum, CBA3aHHBIE C YUCIOBBIMU OCIIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3aJaud U3 peallbHOM JKU3HU (C HCHOJB30BAaHUEM KaIbKYJATOpA, LHU(PPOBBIX
TEXHOJIOTUHA).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHMS ITPUMEPHO
PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUSI» (ITO TOJIAM OBYUEHM )

OcBoenne yweOHOro kypca «l'eomMeTpus»» Ha ypOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs JOHKHO OOecneyrBaTh JOCTHOXKEHHE CIEAYIOIIUX PEeIMETHBIX
00pa30oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Pacrio3naBaTh n3y4eHHbIC TE€OMETPUUECKUE (PUTYPBHI, ONPEIETATH UX B3aUMHOE
pacrnoyiokeHne, M300pakaTh TEOMETPUYECKHUE (UTYPBHI; BBIMOIHATH YEPTEXKU I10
YCIOBHIO 3ajaud. M3mMepsATh JNUMHEWHBIE W YIJIOBBIE BEJIMYMHBI. Pemate 3amauum Ha
BBIUHCJICHUE JIJIMH OTPE3KOB M BEJIMYUH YTJIOB.

JenaTte rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJIHBIX OOBEKTOB. Paznuuarh pazMepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJIUYMHBL.

CTpouTh 4epTEKH K TEOMETPUUECKUM 3a/1auam (C UCIIOIb30BaHUEM CMBICTIOBOM
OTIOPBI: HABOJISAIIUE BOIIPOCHI H/WJIH aJTOPUTMa YUYEOHBIX JCUCTBUI).

[Tonp30BaTbCAd MpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKU M CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB TIPH PEIICHUU 3a]1a4.

[IpoBOaHUTE  [IOKA3aTENbCTBA  HECIOXHBIX  TFE€OMETPUYECKUX  TEOPEM.

[Tonb30BaThCA MPU3HAKAMHU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEIMaHbI, MPOBEAEHHON K TUIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pEIIeHUU TeOMETPUYECKUX 3a/1a4 (C UCTIOIb30BAHUEM 3PUTEIIbHOM HATJISITHOCTH W/WITH
BepOaIbLHOM OTIOPHI).

OnpenensTe MapaJIeTbHOCTD MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpeaensTh NapauieIbHOCTh MPSMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSIHUAN OT TOYEK OAHOM MPSAMOU 0 TOUEK APYTrOU MPSIMOM.

Pemrats 3a7aum Ha KiieT4aToi Oymare.
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HpOBOI[I/ITB BBIYHCJIICHHA U HAXOJAWUTDH YHUCIIOBBIC U 6YKBGHHI>IC 3HA4YCHUA YI'JIOB
B rCOMCTPHUUYCCKHUX 3aaa4ax € UCIIOJb30BaAHUCM CYMMBbI YI'JIOB TPCYTOJIbHHUKOB U

MHOTOYTOJIPHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPU TIEPECCUCHUH JIBYX
MApAJUICTBHBIX MPSAMBIX CEKyIled. Pemars npakTU4ecKue 3ajJadyd Ha HaXOXKICHHE
YIJIOB.

HNmeTh npencTaBieHUe O MOHSATUE T€OMETPUUYECKOTO MECTA TOUEK.

DopMyIMPOBATh OMPEACICHUS OKPYKHOCTM U Kpyra, XOpAbl M JUaMmeTpa
OKPYKHOCTH, MOJIb30BATHCS UX CBOMCTBAMHU. YMETh NMPUMEHSITH 3TH CBOMCTBA IpHU
pelleHuH 3a7a4.

OpHEeHTHUPOBATHCS B MOHATHUSAX: ONTMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP ONMHCAHHON OKpYX)HOCTH. OmneprupoBaTh Ha 0a30BOM YpoBHE (haKTaMH O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYTroJIbHUKA MEPECEeKal0TCsl B OTHOW TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPIEHAUKYJIAPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAITCS B OJIHOU
TOUKE.

OpueHTHpOBaTbCS B TOHATHUAX W OINEpPUpOBaTh Ha 0a30BOM ypOBHE:
KacaTrelbHasi K OKPYXHOCTH, TE€OpeMa O NEPIEHIUKYIIPHOCTA KacaTeIbHOU H
paaunyca, MpoBEIEHHOTO K TOYKE KACAHMUS.

Nmers mnpencraBiieHHE O MPOCTEUIINX TEOMETPUUYECKUX HEPABEHCTB, WX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTH OCHOBHBIE N'€OMETPUYECKUE MOCTPOEHUS C MOMOIIBI0 LIHUPKYJIA U
JIMHEUKH.

8 KJIACC

Pacrio3HaBaTh  OCHOBHBIE BHJIbI  YETBHIPEXYTOJBHUKOB, WX  3JIEMEHTHI,
M0JIb30BAaThCSl KX CBOMCTBAMU IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OpueHTUpOBaThCSl B MOHATHUM — TOYKU NEPECEUEHUsT MEIUaH TPEYrojbHUKA
(leHTpa Macc) B pelieHuy 3a1aq.

Bnaners noHsiTueM CpeHEN TUHUU TPEYTOJIbHUKA U Tpaneluu, MPUMEHSITh UX
CBOWCTBA IIPU PELICHUU MIPOCTEUIINX T€OMETPUUYECKUX 3a1ay. FIMeTh npeacraBieHue
o Teopeme daneca U TeOpeEME O MPONOPIUOHAIBHBIX OTPE3Kax, MPUMEHITh UX IS
pElIeHHs MPAKTUYECKUX 3a/1a4 (C ONOpOoil Ha 3pUTENBbHYIO HATJIATHOCTH ).

[IpumeHsTh TpU3HAKK TMOJ00US TPEYTOJIHLHUKOB B PEIICHUH HECIOKHBIX
reOMETPUYECKUX 3a7au.

[Tonb3oBaTecst Teopemoit Iludaropa nnas pemieHUs TE€OMETPUYECKUX U
MPAKTUYECKUX 3a/1au.

Brnanerp TNOHATUAMHM CHHyCa, KOCHMHyca UM TaHI€HCa OCTPOro yria
MPSIMOYTOJILHOTO TpeyroiabHuKa. [lob30BaThCs ATUMM TMOHATUSIMHU IS PEIICHUS
MPaKTUYECKUX 3a7a4 (IIPU HEOOXOIMMOCTH C OMOPOM Ha AITOPUTM IMPaBUIA).

Beruncnare  (pa3nuuHbIMH - cioco0aMu) (C OMOPOM Ha  CHPABOYHYIO
uH(OpMaIMIO) IUIOMIA/b TPEYroJbHUKA U IUJIOMIAJd MHOTOYTOJBHBIX (UTYD
(mONB3ysACh, T/I€ HEOOXOAMMO, KAIBKYIATOpOM). [IpuMeHsITh NOJyYeHHbIE YMEHHUS B
MPaKTUYECKUX 3a]adax.

Brnagets NOHATUSMU BOMCAHHOTO M IEHTPAJIBHOIO YIJa, HCIOJIb30BaTh
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TEOpPEMBbl O BIHMCAHHBIX YIJIaX, YTiaXx MEXAy XopJaMu (CEKYIIMMH) U YIiie MEXIY
KacaTeJIbHOM 1 XOPpJI0i MpU PEIICHUH MPOCTEHIINX T€OMETPUUECKUX 3aau.

Bianerp MOHATHEM OINHMCAHHOTO YETBIPEXYTOJIBHUKA, INPUMEHITH CBOWCTBA
OIMCAHHOI'0 YETHIPEXYTOJBbHUKA IIPU PELICHUN IPOCTEUIINX 3a/1ay.

[IppMEHATh MONMY4YEHHBIE 3HAHWS HA NPAKTHUKE — CTPOUTh MATEMATHYECKHE
MOJENH JUIS 33/1a4 PEANIbHOU JKU3HU U MPOBOJINUTH COOTBETCTBYIOIIUE BBIYMCIICHUS C
OPUMEHEHHEM TMOA00OMs W TPUTOHOMETPUH (TMOJB3YysICh, TAE HEOOXOAMMO,
KaJIbKYyJIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHE PYHKIIUU OCTPHIX YIIIOB, HAXOJUTH C UX TOMOUIBIO
pa3JIMYHbIE JIEMEHThI MPSIMOYTOJIBLHOTO TPEYTroJIbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxomuTh (¢ MOMONIbIO KaJbKYJISATOpA) JUIMHBI M YTJIbl JJIA
HETaOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaThcss GopMynamMu MPUBEJEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM [IJI HAXOXKJIEHHUS COOTHOILIEHUM MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMHU (C OMOPOM Ha CIIPaBOYHYIO MH(DOpMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HaXO0XKJEHUS PA3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MPU PEIICHUU
MPOCTEUIINX T€OMETPHUUECKHUX 3a/1a4.

Bnagets noHatusiMu npeoOpa3oBaHusl MOA0OHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
no00HBIX (uryp. [lonb30BaThCsi CBOMCTBAMHU MOAOOMS TPOU3BOJIBHBIX (GUTYD, YMETh
BBIYHCIIATH JJIMHBI U HAaXOAUTh YIJbl y TOJ00HBIX Puryp (Mo aaroputMy y4eOHBIX
nevicrBuil). IlpumeHATh cBolcTBa TOAOOMS B TPAKTHUECKUX 3ajadax. YMeETh
MPUBOJAUTH MPUMEPHI MOAOOHBIX (DUTYP B OKPY>KAIOIIIEM MUDE.

[Tonp3oBaThCs TeOpeMaMHu (II0 BU3YyaJIbHOW ONOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAECHUH OTPE3KOB CEKYIINX, O KBAAPaTe KACATEIbHOM.

[Tonp30BaThCs BEKTOpAaMH, IMOHHUMATh WX TEOMETPUYECKUN U (DU3NYECKUi
CMBICJI, IPUMEHSTh UX B PEIICHUHU TeOMETPUIECKUX U (pu3ndeckux 3aaad. [[puMeHsTh
CKaJIIpHOE MPOU3BE/IEHUE BEKTOPOB Il HAXOKAEHUS JUIUH U YTJIOB.

[Tonb30BaTHCA METOJOM KOOPJMHAT Ha IJIOCKOCTH, MPUMEHSTh €r0 B PELICHUN
r€OMETPUYECKHUX U MPAKTUUECKUX 3a]ad.

Branerb NMOHATHUSMHU MNPaBUIBHOTO MHOTOYTOJbHUKA, JJIMHBI OKPY>KHOCTH,
JUTUHBI TyTU OKPY>KHOCTH U PaJMaHHOMN MEPBI yIiia, YMETh BRIUUCIIATH IUIOIAAb KpyTa
M ero ydacred (c omopoil Ha cmpaBouHylo uHbopMaruio). [I[puMeHaTh Moy4eHHbIC
YMEHHS B IPAKTHYECKUX 3a/avax.

Haxomuth ocu (Wi UEHTPBI) CUMMETPUH (QUTYP, TPUMEHSATH IBUKCHUS
IJIOCKOCTH B MPOCTENIINX CIIyYasx.

[IpyMEHATh TMOJMYYEHHBIE 3HAHUS Ha NPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJEIU JJI 33aJlay peajbHON *KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUYECKHX (DYHKIMI (MOJB3ysCh, TliE
HEO00XO0JIMMO, KaJIBKYJISTOPOM).
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[IJIAHUPYEMBIE ITPEAMETHBIE PE3VJILTATEI OCBOEHUS ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «BEPOSITHOCTH U CTATUCTUKA» (11O
I'OAM OBYYEHUA)

[TpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca «BeposTHOCTh U cTaTucTuka» B 7—9
KJIacCaxX XapaKTEPU3YIOTCA CICAYIOIUMHA YMEHUSAMM.

7 KIIACC

Yurare wuH(OpMaIMIO, TPEACTABICHHYI0O B TaOJWIaX, HA JUarpaMMax;
MPEACTABIIATh JIaHHBIE B BHUJE TAONWIl, CTPOUTH JUATPAMMBI (CTOJOMKOBBIC
(cToyi0uyaThie) U KPyroBbIi€) MO MacCMBaM 3HAYEHUH (C UCTHOJIb30BAHUEM 3PUTEIIBHOM
HaIJSITHOCTH W/WJIU BepOaIbHOM OMOPHI).

OnucelBaTh W WHTEPOPETHUPOBATh  pEajbHbIE  YHUCIOBBIE  JIAaHHBIE,
MpeJICTaBJICHHbIC B TAa0JUIIAX, HA JUarpammax, rpadukax.

OpueHTHPOBATHCA B MOHATUAX W ONEPUPOBATH UMU Ha 0A30BOM YPOBHE:
cpennee apupMeTUYeCcKoe, MeIMaHa, HanOoJIbIllee U HauMEHbIIIee 3HAYEHUS, pa3Max.

Nmets mnpencraBieHuE O CIy4yalHOM HM3MEHYMBOCTM Ha MpPUMEpPAX ILEH,

(bU3UYECKUX BEJIUYMH, aHTPOTIOMETPUUECKUX JaHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KJIACC

W3Bnekath u mpeoOpa3oBbIBaTh WH(OpMAIMIO, MPEACTABICHHYIO B BHUJIE
Tabnui, auarpamm, rpadukoB; MPEACTaBIATh JaHHBIC B BHUJE TaOJUIl, IUarpam,
rpaduKoB.

OnuchIBaTh MOCJIE COBMECTHOIO aHAJIN3a JAHHBIE C TOMOIIBIO CTATUCTUYECKHUX
MoKa3areyiel: CpeIHUX 3HAYCHUH U Mep pacceuBaHus (pa3Max, Juclepcus u
CTaHJAapTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YUCITOBBIX 3HAYCHUN U YACTOTHI COOBITUI, B TOM YHCJIE TI0
pe3yabTataM HU3MEpeHud U HaOmoAeHUN (C  HCMOJb30BAaHWEM 3pUTEIbHOU
HarJISAHOCTH W/WK BepOaabHON OTIOPHI).

HaxonuThe BEpOATHOCTH CIydalHBIX COOBITHI B OIBITaxX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHCIE€ B ONBITAX C PABHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITUSMU (C HMCIOJIb30BAHUEM 3PUTEIBHON HATJISAHOCTUA W/WIIN
BepOaJIbLHOM OTIOPHI).

Nmetr mnpencraBieHre o Trpa@uUecKUx MOJENIAX: JAEPEeBO CIydailtHOTo
AKCIIEPUMEHTA, JUarpamMMbl Dijiepa, YucioBas mpsiMas.

OnepupoBaTh MOHATUSMU HA 0a30BOM YPOBHE: MHOKECTBO, MOJMHOYKECTBO;
BBITIOJTHATDH OTEPAIMK HAJl MHOKECTBAMU: 00bEIUHEHHE, TIepeceUeHue, T0TOTHEHNE;
MEPEUYUCIIATh  DJIEMEHThl MHOXECTB; TPUMEHSTh CBOMCTBA  MHOXKECTB  (C
UCII0JIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

HNmets mpencraBieHue o rpaduueckoM MpECTAaBICHUE MHOXKECTB U CBS3EH
MEK]ly HUMH JIJI ONKUCAHUS MIPOLECCOB U SIBJICHUI, B TOM YHUCJIE€ IIPU PEIICHUH 3a/1a4
U3 IPYTUX Y4EOHBIX MPEIMETOB U KypCOB.
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9 KJIACC

W3BnekaTh U mpeoOpa3oBbIBaTh MH(POPMAIUIO, TPEICTABICHHYIO B PA3TUYHBIX
UCTOYHUKAX B BUJAE TaONHWI, AMArpaMm, rpaduKoB; MpEACTaBISATh JAHHBIE B BUJE
Ta0HILl, JUarpaMm, rpapuKoB.

PemaTp npocreiiime 3a1a4um opraHM30BaHHbIM IEPE0OPOM BapUaHTOB, a TAKKE
C UCMOJIb30BaHHUEM KOMOMHATOPHBIX MIPABWII U METOJIOB.

HNmets mpencraBieHne 00 OMUCATEIbHBIX XapaKTEPUCTUKAX JHJii MAacCHUBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCIIE CPEHUE 3HAUEHUSI U MEPBI PACCEUBAHMUSL.

HaxonuTh 4acTOThl 3HaYE€HUN W YaCTOTHI COOBITHS, B TOM YHUCJE MOJb3YSACh
pe3ynbTaTaMu NMPOBEAEHHBIX U3MEPEHUN U HaO0IeHU (C OMOpor Ha CIp aBOYHYIO
uHdOopMaInio).

HaxoauTb BepOATHOCTH CIydyalHBIX COOBITMH B WM3YYEHHBIX OIBITaX, B TOM
YHUCJIE€ B OMNbBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMH, B CEpPUAX
UCIIBITaHUI 10 IEPBOTO yCIieXa, B CepUsX UcnbITanuii bepHymiu.

NmMers mnpencraBieHue O CIyYalHOW BEJIMYMHE W O PaCHpEAcICHUN
BEPOSATHOCTEM.

Wmerp mnpenctaBieHUE O 3aKOHE OOJBIIMX YHCENI Kak O TPOsBICHUU
3aKOHOMEPHOCTH B CIIy4alHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YUCEN B
MpUPOJIE U OOIIECTBE.
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TEMATUYECKOE INTAHMPOBAHUE

Temarnueckoe IIaHUPOBAHNUE U KOJIMYECTBE YACOB, OTBOJUMBIX Ha OCBOCHHME KaKJOM TE€Mbl y4eOHOro NpeameTa
«MaremaTukay I[lpumepHON ananTUpOBaHHOM OCHOBHOW 00pa3oBaTENIbHON MpOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUs
oOydaromuxcsi ¢ 3aJepKKOM MCHUXWYECKOTO Pa3BUTHA, B IEJIOM COBMAJAIOT C COOTBETCTBYIOMIMM pasaenoM [IpumepHoii
paboueii mporpamMel yueobHoro npeamera «MartemaTuka» o0pa3oBaTesIbHONM TPOrpaMMbl OCHOBHOTO 0011ero oopazoBanusi. [Ipu
stoM OpraHu3zanys BIpPAaBE camMa BHOCUTh M3MEHEHHS B COJEP)KaHHE WU paclpeleseHue ydyeOHOro marepuaia Mo rojaam
o0y4eHHsi, B TOCIEAOBATEIIbHOCTh HM3YYEHHS TEM M KOJHMYECTBO YacOB HA OCBOCHHUE KaXXIOW TEMBI, OIpEAelieHne
OpraHu3alMOHHBIX (popM oOyueHus U T.11. OOOCHOBAHHOCTh JaHHBIX U3MEHEHU OlpeaeaeTcs BBIOpaHHbIM 00pa30BaTEIbHON
opranuzauueir YMK, nHIAMBHyaIbHBIMU NICUXO(U3UUYECKUMU OCOOEHHOCTSIMU KOHKpETHBIX oOydaroniuxcs ¢ 311P, crenenbro
YCBOGHHOCTH HUMH Y4Y€OHBIX TEM, PEKOMEHJIaUMsSMU MO OTOOpY M ajanTaluuu y4eOHOro Marepuaiga 0 MaTeMaTHKe,
IIpeCTaBICHHBIMU B [10SICHUTENBHON 3anIUCKE.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1IO 'OAAM OBYYEHMUA)
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7 kiaacc (He menee 102 4)

Ha3Banue
pasaeia (TemMbl)
Kypca (4uciao

OcHoBHOe cofepsKkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKOIIHUXCS

4acoB)
Yucaa u [ToHsTHE paIMOHATILHOTO YUCIIA. CucTreMaTH3UPOBATH U 000raIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJICHHSI. ApudmeTnueckre 1eUCTBUS C pallMOHAIBHBIMU YHCIAMHU. U JICCATUYHBIX JAPOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEI. CpaBHUBATH M YNOPSAA0YUBATH APOOU, MPeoOPa30BBIBAS MIPU
qucaa CrermneHb ¢ HaTypalIbHBIM MTOKA3aTEJIEM. HEOOXOIUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a71a4 Ha JpOOU, MPOIEHTHI U3 pPeaibHOM | OOBIKHOBEHHBIE B JECSATUYHBIE, B YACTHOCTH B OECKOHEUHYIO

MPaKTUKH.
[Ipu3Haku  JETUMOCTH,  Pa3JIOKEHUS
HATypaJbHBIX YHCET.
PeanbHbie 3aBUCHMOCTH. [Ipsmas
MIPOTOPIIUOHAIIBHOCTH.

Ha MHOXUTCIIN

u obOpatHas

JECATUYHYIO IpOOb.

IIpumensitTe  pasHooOpasHble  CHOCOOBI M NPHEMBI
BbIYNMCJIEHNS] 3HAYEHUH APOOHBIX BbIPAMKEHUI, COICpPKAIINX
OOBIKHOBEHHBIE W  JECATUYHBIE JApPOOH: 3aMEHATh NpU
HEOOXOJUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JI€CATUYHOMN, IPUBOJUTH BbIpakeHHE K (opme,
HauOosee yINOOHOM M  BBIUMCIEHHUH, MNpeoOpa3oBbIBATH
JpOOHBIE BBIPAKEHHUS HA YMHOXEHHME M JIeJICHUE JEeCATUYHBIX
Ipo0eil K JEHUCTBUAM € LENBIMU YUCIaMU (TIpU HEOOXOJMMOCTH C
HaMpaBJISIoONIE TOMOUIBIO).

IIpuBoANTL 4HCJI0BbIe U OYKBeHHbIe NMPUMepPbI CTEIECHU C
HaTypaJIbHbIM IIOKa3aTesieM, OOBSCHSS 3HAUE€HHUS OCHOBAHUS
CTEINIEHU M II0KAa3aTessl CTENEHHW, HAXOAWTh 3HAUYECHHUs CTENEHEN

Buma a" (a — mr000€ paruoHaNIbHOE YKMCI0, N — HATypaIbHOE
YHUCJI0) C ONTOPOH Ha CIIPABOYHYIO0 HH(POPMAIIHIO.

IToHuMaTe CMBICT 3amUCH OOJBLINMX YHCEI C IOMOUILIO

AeCATUYHBIX Apoleil U cTeneHel uncaa 10, npumMeHsaTs UX B

peajibHbIX CUTYAI[UAX.

IIpuMeHATH TPU3HAKHU ACTUMOCTH, PA3JI0KEHHUSI HA MHOKHUTEIN
HaTypaJIbHbIX YKCET.

PemaTh npocreiiinme 3a1a4u Ha YaCTH, TPOLIEHTHI, TPOTIOPIUH,
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Ha HaxOoXJIeHHe ApoOu (MPOIEHTA) OT BETUYMHBI M BETMYUHBI TIO
e€ apobu (mporieHTy), apodu (MpoIeHTa), KOTOPBIA COCTaBIISET
onHa BenuuuHa oT gapyrod. IlpuBoamTh, paszdupars,
OLICHUBATh PA3JIMYHbIE PELICHUs, 3alIUCH PEIIEHUN TEeKCTOBBIX
3ajad.

PacniozHaBaTh U 00BSICHATH, ONIMPAsCh HAa ONPEAEIEHUS, IPSIMO
[IPONOPLUOHAIIEHBIE u o0paTHO IIPONOPLNOHAIIbHBIE
3aBUCUMOCTH MEX]ly BEeJIMUYMHAMU; NPUBOJMTH NPHUMEPbI 3THUX
3aBUCHUMOCTEHl M3 peaJlbHOr0 MHpa, U3 JpPYrHX Y4eOHBIX

MPEIMETOB.
Pemarp mpocreline MpaKTHKO-OPHMEHTHPOBAHHBbIE 3aJa4HU
Ha  JpoO0H, TNPOUEHTHI, npsiMyl0 4 00paTHYIO

NMpoNMoOpuHOHAIBLHOCTH, IPONIOPIHUHA.

Anredpanyeckue
BbIPAKEeHUs
(27 v)

bykBenHsble BepakeHus. [lepemennslie. JlomycTumple 3HaYCHUS
nepeMeHHbIX. POpMYyIIBL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBE/ICHUE MMOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbIM I10Ka3aTeEM.
MHOrouseHsl. Crnoxenue, BBIYMTAHUE, YMHOKECHHE
MHOIO4JI€HOB.  DOpMysibl  COKPAaIIEHHOIO  YMHOXKEHHS.
Pa3noxeHre MHOrO4wIEeHOB HA MHOKUTENH.

Osuaagern Ha 0az0BOM YPOBHE anredpanyeckou
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPUMEHATb €€ B Ipolecce
OCBOCHHS yueOHOTO MaTepHuaa.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPOKEHHHM NpPH 3aJaHHBIX
3HAYEHUAX OYKB; BBIMOJIHITH BEIYUCIECHUS IO (hopMyiam.
BbINoJHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHSI B MHOTOWJICH
IIPUBEIEHNEM NOJJOOHBIX ClIaraéMblX, PACKPBITUEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJHOYJIEHAa Ha MHOTOWIEH U
MHOTOWJIEHa Ha MHOTOWICH, NMPUMEHATH (HOpMysbl KBajpaTa
CyMMBl M KBaJpaTa pa3HOCTH C OMNOpPOW Ha CIPABOYHYIO
UH(OPMALIHIO.

OcywecTBIATh pPa3iokKEeHHE MHOTOWIEHOB HAa MHOXHUTEIU
MyTEéM BBIHECEHHUS 32 CKOOKH OOIEro MHOXHUTENS, IPUMEHEHUS
dopMynIbl  pa3sHOCTH  KBaapaToB, (OpMYT COKpaIEHHOTO
YMHOEHUS C OIIOPOH Ha CIPaBOYHYIO HH(OPMALIUIO.
IIpumensiTe 1peoOpa3oBaHUE MHOTOWIEHOB Ui PpEIICHUs
pa3IMYHBIX 337ad M3 MaTEeMaTHKH, CMEXHBIX IPEIMETOB, W3
pealbHOM NPAKTUKH.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMATHKHU.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHeHue, IIpaBuJia npeoOpa3oBaHus
PaBHOCWJIBHOCTh YPaBHEHUU.
JInneliHOE ypaBHEHHE C OHOU NIEPEMEHHOMN

ypaBHEHUS,

MIEPEMEHHOM, peleHre JIMHENHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPaBHEHUH.

Jlunetinoe ypasHenue c 08yMs NepemMeHHbIMU U €20 2PAPUK.
CucreMa 1ByX JUHEHHBIX YPaBHEHUH C IBYyMS IIEPEMEHHBIMHU.
Pemenne cucreM ypaBHEHUH CIOCOOOM TIOJCTAHOBKH U

CIIOCOOOM CJIOKEHUSL.

Pemars nuHeiiHOE ypaBHEHUE C OJTHOW MEPEMEHHOM, MPUMEHSIs
NMpaBHJIA [IEPEX0Ja OT UCXOJHOTO YPAaBHEHUS K PABHOCHIIBHOMY
emy Ooee npocroro Buaa. [IpoBepsiTsh, sSBiIsIeTCS I KOHKPETHOE
YKCII0 KOPHEM YpaBHEHUS.

HHoxOupars npuMepbl TNap 4YHUCEI, SBIAIOUNIMXCA PEIICHUEM
JIMHENHOTO YPAaBHEHMS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JBYMSI IEpPEMEHHBIMH (TIpU HEOOXOIMMOCTH C
UCITIOJIb30BAHUEM CMBICIIOBOM OMOPBI); TONB3YACH TpaduKoM,
NPUBOAUTH IPUMEPHI PELICHUST YPABHEHUS.

HaxonuTh pemieHue CHUCTEMBbI JBYX JIMHEHHBIX YpaBHEHHH C
JBYMsI IEPEMEHHBIMHU C OIIOPOl HA aITOPUTM YUEOHBIX JIEHCTBUM.
CocTaBisiTh M peliaTh YPaBHEHUE WM CUCTEMY YPAaBHEHHI 11O
YCIIOBUIO 33Jiaud, HWHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1auyd TOJYYEHHBIH pE3yJbTaT C ONOpOW Ha
BOIIPOCHBIH IUIaH.

Koopaunartsi
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npsiMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHue Mexxay 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas cucTeMa KOOpAMHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHbIX (hopMynamu. UTeHue rpagikoB peaibHbIX

3aBUCHUMOCTEM.

[Tonstue Qynkmun. ['padux ¢ynkumu. CpoiicTBa (QYHKIHIL.

Jlunetinas ~ ¢ynkuus. Iloctpoenme rpaduka

dynkmu. 'papuk Gynkuum y = kx + b.

JIMHENHOU

M3o00paxatb Ha KOOPJAMHATHOU IpsAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aIIMCHIBATh UX HA AJIr€OpPandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOMUTH TIpaUKU HECIOXKHBIX 3aBHUCHMOCTEH,
3aJJaHHBIX (QOpMYyJIaMH, B TOM YHCIIE C TMOMOLIbI LU(POBBIX
n1abopaTopuil.

IIpumensiTh, M3y4YaTh NpPeHMMYINECTBA, HHTEPIPETHPOBATH
rpaduvecKuii crocod MpeacTaBiICHUs U aHaIu3a Pa3HOOOpa3HOM
KU3HEHHOU MH(pOpMaIUH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (YHKIIUH, OBJIAJCBATh
(GYHKIIMOHAJIBbHOW TEPMHUHOIOTHEH.

Pacno3naBaTth nuHeliHy0 QyHKIHo0 Y = KX + b, omucsiBaThH
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI kodpuumentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MpPaBUIIA).
Crpours rpaduku muHeiHON QyHkinu, GyHkuuun 'y = kX + b

35




Hcnoab3oBaTh nH(POBBIE pecypcebl 17 HOCTPOSHUS rpaduKoB
(GYHKIMA ¥ U3y4eHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IpoLeccax U sIBJICHUSX.

IloBTOpPEHME
U 00001IeHUE
(6 1)

IToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kiacca,

000011IeH1E 3HAHUHA.

BbiOnparh, mNpPUMEHATH CHOCOOBI  CPAaBHEHHUS  YHUCEIl,
BBIYUCIICHU, npeoOpa3oBaHWil  BBIPAKEHUW,  PEHICHUS
ypaBHEHHI IPY HEOOXOJMMOCTH C HANIPABJIAIOIECH ITOMOIIBIO.
OcyumiecTBaAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYMCICHUHN, MPeoOpa3oBaHUM,
MOCTPOCHUM.

PemaTes npocreiimme 3aga4m U3 peajibHON )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUA I DPEIICHUs] 3aJad U3 JPYrux
MIPEAMETOB.

Pemath mnpocreiilime TeKCTOBble 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIICHUS 3a/1a4H.

8 kaacc (e menee 102 u)

Ha3Banue
pa3naesa (TemMbl)
Kypca (4uci10

OcHoBHOe cofepsKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS

4acoB)
Yucna u KBanpathslii kKopeHb U3 uncna. Ilonamue ob uppayuonanrvrom | @opMyJIMpoBaTh onpeaeaeHue KBaJpaTHOIO KOPHS U3 4HCHa,
BbIYHCJICHHS. yucne. [{ecamuunvie NPUOIUINCEHUS UPPAYUOHATLHBIX YUCE]L. apu(METHYECKOro KBaJPaTHOTO KOPHS MpU HEOOXOIUMOCTH C
KBanparnsie Heticmeumenvnule uucna. CpasHenue 0elicmeumenvhbix Yucesl. | BU3yalbHON OIMOPOH.

KOPHHU

Apudmernueckuil KBaapaTHbII KOPEHb.

le/lMeHﬂTb Oonepalrio M3BJICYCHHA KBAJPATHOTO KOpPHA U3
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(15 ) YpaBHeHUE Buja X° = a. qrCIia, HCHOJb3YS MPU HEOOXOJUMOCTH KAJIbKYJISTOP.
CaolicTBa apupMeTUIECKux KBaJ{paTHBIX KOpHel. |OueHUBaTh  KBQJpAaTHbIE KOPHU  IIEBIMA  YUCIAMH |
[IpeoOpa3oBaHue  YHCIOBBIX  BBIPAKEHUH,  COJEpPXKAIIUX | IECATUYHBIMHU IPOOSIMH.
KBaJpaTHBIEC KOPHHU. CpaBHMBATL W  YNOPSAOYUBATH  pAllMOHAIBHBIE U
MPpaLMOHATIbHBIE YKCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NpH He0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HccaenoBarb ypaBHEHHE x2 = d, HAXOAUThb TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBars CcBOMCTBA KBaJAPATHBIX KOPHEH, MPOBOJA
YUCJIOBBIE AKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumMeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHe#l s
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiimme 1npeo0pa3oBaHUsl  BBIPAXKECHMI,
coJlepKalluX KBaJpaTHble KOPHU. BbIpakaThb NepeMEHHBbIE U3
reoMeTpHUECKUX M (PU3N4YecKux (HopMys Mpu HEOOXOIUMOCTH C
ONOpOi1 Ha MPABUJIO.
BoruuciasaTs 3HAYEHUS BBIPAKEHUN, COAEPKAIIUX KBAJIpaTHBIC
KOPHH, UCTIOJIB3Ysl PU HEOOXOJUMOCTH KaIbKYISATOP.
HUcnoas3oBath B XO0A€ pelIeHUsA 3a7ad  3JIEMEHTapHbIE
MIPE/ACTABJICHHS, CBS3aHHBIE C MPUOMMKEHHBIMUA 3HAYCHUSMU
BEJIMYMH.
3HAKOMUTBCS C UCTOPUEH PA3BUTUS MATEMATHKH.
Yucna u Crenenb ¢ nensiM nokaszarenaeMm. CrangapTHas 3anuch yucia. | @opMyJupoBaTh onpeaeleHHe CTEIICHH C LeJIbIM MTOKa3aTeaeM
BbIYMCJICHHS. Pa3mepsl 00bEKTOB OKpYIKaIOIMIEro MUpa (OT JIEMEHTAPHBIX (pu HEOOXOUMOCTH TI0 BU3YaJIbHOM OTIOpE).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JIUTENBHOCTh IpolieccoB | [IpeacTaBiasiTh 3anuch OOJIBIINX U MAJIBIX YUCEI B CTAaHIAPTHOM
¢ LeJIBIM B OKPY’KaroIlleM MHpE. Bujse. CpaBHMBATBL 4YWCIa U BEJIUYUHBI, 3alUCAHHBIE C
nokasareJjieMm CBolicTBa CTETIEHHU C LIETBIM TOKA3aTEJIEM. HCIIONIb30BaHNuEM crerneHu 10.
(7 9) Hcnonb3oBarh 3amMch YHCEN B CTAaHAAPTHOM BHUAE A

BBIPQKEHUSI Pa3MepOB OOBEKTOB, IIMTEIBHOCTH MPOIIECCOB B
OKPY’KaIOILIEM MUDE.
®opmy/IMpPOBaTh, 3aIMCHIBATHL B CUMBOJIMYECKOil (opme n
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WLIIOCTPUPOBATh NMPUMEPAMH CBOICTBA CTENEHU C IIEJIBIM

nmokazaresieM (MpU  HEOOXOIMMOCTH €  HCIIOJIb30BAHHEM
BHU3yaJIbHOW OTIOPHI).
IIpuMeHsiTh  cBOMiCTBAa  CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPQKCHUM, COIEP)KAIMX CTENEHU C LEJIbIM IO0Ka3aTellieM C
UCTIOJIB30BAHUEM  CIPaBOYHOW wuHGpopManyu. BbINOJIHATH
JAeHCTBUA C YHUCIIAMH, 3alMCaHHBIMA B CTAHJAPTHOM BHUJIE
(YMHOXEHHE, JIeJICHHE, BO3BE/ICHHE B CTEIICHB).

Aareopanyeckne | KBanparneii TpéxwieH. PaszimokeHne KBaapaTHOro TpéxuicHa | PacmosHaBaTth — KBajpaTHBIM — TpEXUEH,  YCTaHaBJIMBATb

BbIPAKeHUS. Ha MHOXHTEIIN. BO3MOJKHOCTB €I0 Pa3JI0KEHHsI HA MHOKUTEIH.

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPaTHBIM TPEXWIEH C

TPEX4IeH HEOTPULIATENbHBIM JUCKPUMUHAHTOM IIpU HEOOXOAUMOCTH C

(5u) OIIOPOM Ha AJITOPUTM IIpaBUIIA.

Aareopauyeckue | AnreOpamdeckast ApoOb. [lomycTHMBble 3HaYE€HUs IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Beipaxkenus. HaxoauThb o6nacth

BbIPaKeHUSI. BXOJILINX B airedpandeckue BolpaskeHusi. OCHOBHOE CBOMCTBO | ONIPEAETICHUS PAlliOHAIILHOTO BBIPAKEHUS.

Anareopandeckas | anreOpandeckoit 1po6u. CokpalieHue apooei. BbINOJHATL YKCIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUCHUE

Apodb CrnoxeHue, BBIYUTAHUE, YMHOXEHHE u JIeNIeHHE | IpoOU, B TOM YHCIIE C IOMOIBIO KaIbKYJISATOPA.

(154) anreOpanyeckux ApoOeil. I[IpeoOpa3zoBaHue BbIpakeHUil, | @OPMYJIHPOBATH OCHOBHOE CBOMCTBO alireOpandeckoit 1poou u

coJiepKallux anredpandyeckue apoou. NPUMEHATH €ro JUIs IpeoOpa3oBaHust ApooOeil.

BbInoHATL AeiicTBUSL ¢ airedpanyecKuMu JApoOsSMH TpU
HEOOXOJUMOCTH C Hampasisomed nomouipto. Ilpumenars
npeoOpa3oBaHus BBIpAXEHUN JUIs pellieHus 3aaad. BeipakaTth
nepeMeHHble 13 (Gopmyn (PU3NYECKUX, TE€OMETPUUECKHX,
OINHKCHIBAIONINX OBITOBBIE CUTYAIlMHM) TNPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBHeHus KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE YpaBHEHUS.

1 HepaBeHCTBA. dopMmya KOpHER KBaApaTHOIO ypaBHeHUs. Teopema Buema. |3anmcpiBaTh (OPMYJy KOpHEH KBaJpaTHOIO YpaBHEHMS;

KBaapartnvbie Pemenne ypaBHeHuil, cBoasmuxcs K KBagpaTHsIM. [IpocTeiinye | pemiaTb KBaJipaTHble YPaBHeHUs] — TIOJHbIE M HEMOJHbIE (C

YPABHEHHA JpOOHO-pallMOHATILHBIE YPAaBHEHHUS. MCII0JIb30BaHUEM CIIPABOYHON MH(POPMAIUN).

(15 4) Pemenne TEKCTOBBIX 3agad ¢ TNOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  WccJeI0BaHMS  KBaJpPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiats ypaBHeHuUs1, CBOASIINECS K KBAAPaTHBIM, C TOMOIIbIO
npeoOpa30BaHU U 3aMEHOM MEPEMEHHON C OMOPOM Ha aNTOPUTM
MpaBuIIa.

Hab6aonats W aHAJIM3HPOBATH CBSI3b MEXKIY KOPHSAMH U
K03 pHLIHEHTaMU KBAaJPAaTHOTO YpaBHEHUSI.

Ilpumensamo meopemy Buema ons peuienus
3a0ay (¢ ucnov3osanuem oopasya).

Pemath TekcTOBBIE 3aJauM anreOpanyecKuM CIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIHMPOBKH YCIOBHS 3a7add K
anreOpanvyeckoil MOAENu MyTEM COCTaBICHHUS ypaBHEHHS (IIpU
HEOOXOAMMOCTH C  HAaNpaBISIONMICH TOMOINIBIO);  peliaTh
COCTaBJICHHOE YpaBHEHHUE; HHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHTHCS ¢ HCTOPHUEH Pa3BUTHS aITreOpEHI.

YpaBHeHnus JIuneiiHOe ypaBHEHHME C JABYMs IIE€pEMEHHBIMHU, €ro rpaduk,| Pacrmo3naBarh JHHEHHbIE ypaBHEHHS C IBYMS IIEPEMEHHBIMU.
1 HepaBeHCTBA. IIPUMEPBI PEILICHNS YPABHEHUM B LICNIBIX YHCIIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Pemenne cucreM [ByX JMHEWHBIX YypaBHEHHH C JIByMs |HCHOJB3ysl LHQPOBBbIe Ppecypcbl (IpU HEOOXOIUMOCTH C
ypaBHEHU NEpEeMEHHBIMH. [IpUMepbl PEIICHUsT CHCTEM HEIMHEHHBIX | OIOPOM Ha aITOPUTM Y4EOHBIX NECHCTBHM).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazimmyarh napajuienbHble U IIEPECEKarolUecss IPsMbIE IO UX
I'paguueckas  unmepnpemayus  ypasHeHuss ¢ 08YMs|yPaBHEHHSAM.
nepemMenHbIMU U CUCeEM YPABHEHUL C O8YMs NepeMeHHbIMU. Pemate cucrembl JABYX JIMHEHHBIX YPAaBHEHUH C JIByMs
Penienne TEKCTOBBIX 3a4a4 C IOMOLIBIO CUCTEM YPAaBHEHHUH. IIEPEMEHHBIMU MIOJICTAHOBKOU U CIIOKECHUEM.
Pemarhb npocreinie CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBJISIETCS JTMHEHHBIM IPU HEOOXOIMMOCTH C HampaBisoLIeit
IIOMOUIBIO.
IIpugooums  cpaghuueckyro  unmepnpemauuro  pewierus
YpaeHeHus ¢ 08YMsi NepeMeHHbLIMU U CUCIEM YPAGHEHUL C 08y M3l
nepemeHHbIMU.
PemaTth TekcToBbIE 32124 AIT€OpPandecKUM CIIOCOOOM.
YpaBHeHus YucIiioBbIE HEPABEHCTBA U UX CBOKCTBA. ®opmyMpoOBaTh cBOlicTBa YHUCJIOBBIX HEPABEHCTB,

H HEPABCHCTBA.

HepaBeHcTBO ¢ 01HOM nTepeMeHHOM. JIMHeHbIe HEpaBEeHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAMHATHOW MPSMOM.

39




HepaBencrBa OJIHOU TepeMeHHOM U ux perieHue. CucTeMbl JTUHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a1a4.
(12 v) HEPaBEHCTB C OJIHOW NMEPEMEHHOM U UX pELICHUE. Pemiats, uHENHBIE HEPABEHCTBA C OJHOW TIEPEMEHHOM,
N300paxeHne pernieHus TMHEHHOTO HEPAaBEHCTBA U UX CUCTEM | M300pakaTh pellieHue HepaBEHCTBA Ha YHCIOBOM MPSMOIA.
Ha YKCIIOBOM IIPSIMOIL. PemiaTh cucTeMbl TIMHEHHBIX HEPABEHCTB, M300pakaTh pelieHue

CUCTEMBI HEPAaBEHCTB Ha YHCIIOBOW MPSIMON TIPH HEOOXOIUMOCTH
C BU3yaJIbHON OMOPOM.

DOyHKIUH. [Tonsitre dyHkuu. OOIACTh ONpPENEICHUS U MHOKECTBO Hcnonb3oBaTh  QYHKIHOHAIBHYIO  TEPMHHOJIOTHI0O U

OcHOBHBIE 3HaueHui pynkuuu. CriocoOs! 3aganust GyHKITHIA. CHMBOJIMKY.

MOHATHUS I'paduk pynkuuu. CpoiicTBa GyHKIIMH, UX OTOOpakeHHE Ha | BLIYHCJIATH 3HAYeHMs1 (QYHKIUH, 3aJaHHBIX (QopMyinaMu (TIpU

(5 9) rpaduxke. HEOOXOJUMOCTH HCIOJIb30BaTh KAIBKYISTOP); COCTABJSATH
Ta0TUIBI 3HAYEeHHI (YHKITUH.
CTpouthb no ToukaM rpadpukm GyHKIIHIA.
OnucepiBaTh CBOICTBa (YyHKINU HA OCHOBE €€ rpaduuecKoro
MpeJICTaBiICHUsT MpU  HEOOXOOUMOCTH C  HaIlpaBJISIOIIEH
MIOMOILBIO.
Hcnonb3oBath  QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHI0O U
CHMBOJIHKY.
HccnenoBary npumepbl rpapukoB, OTPAKAIOLUIMX pPEATbHBIC
nporiecchl U sBieHus. [IpUBOAUTH NPUMeEPBI TPOIECCOB U
SIBJICHUH C 3aJJaHHBIMHM CBOMCTBaMH.
Hcnoab30BaTh KOMIBIOTEPHBbIE POTPAMMBI JIJIS1 IOCTPOCHUS
rpadukoB pyHKINN U U3y4EHUS X CBOHCTB

DyHKIUH. Yrenne u mnocrpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoquts ¢ momombio rpaguka GyHKIMHM 3HAYCHUE OJTHOU U3

YucioBbie rpadukoB QyHKINN, OTPAKAIONIUX PEAbHBIE TPOIIECCHI. paccMaTpUBaEMbIX BEJIMYUH 110 3HAYEHUIO JIPYTOil.

pynxuun DyHKIUH, OIIMCHIBAIOIINE NIPAMYIO 51 00paTHYIO | B HEClOXHBIX Cly4asX BbIPa:KaTh (OpMYJI0i 3aBHCHMOCTH

(9 9) IPOMOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. |Mexay BeTHIHMHAMHU.

I'padux Gyskuuny = X2
Odyrxmmn Yy = X2,y = X5,y = /x,y = ’f; epaghuyeckoe

peuierue YpasHeHUull u CUcmem ypasHeHull.

OnuceiBaTh XapakTep W3MEHEHMS OJHOW BEJIWYUHBI B
3aBUCUMOCTH OT U3MEHEHUS IPYron

Pacno3naBatrp Buabl wusyyaembix ¢yHkiuil. I[lokaspiBaTh
CXeMAaTHYeCKH II0JOKEHWE Ha KOOPAMHATHOM IUIOCKOCTH
rpadgukoB QyHKIumii Buga:y = X2, y = X3,
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y= V% y =k

Hcnoab3oBath (PYHKIUOHAJIBHO-TPApHUYECKHUE
NPeACTABJIEHHU JUIS PEIICHUs U UCCIEN0BaHUS YPABHEHUN U
CUCTEM YPABHEHUM.

I[IpuMensiTh HUPPOBBIE pecypchl s MOCTPOSHUS rpaduKoB
(byHKINH.

IloBTOpPEHME
U 00001IeHHE
(6 )

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KYypCOB 7u8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTE CcHOCOOBI CpaBHEHMS 4YMCEJl, BBIUYMCIICHUH,
npeoOpa3oBaHU BBIPAKECHUM, PELICHUS] YPABHEHHIA.
OcyuiecTBIAATE CAMOKOHTPOJIb BBIINOJHAECMBIX JEHCTBUM U
CaMOTIPOBEPKY pe3yJibTaTa BBIYMCICHUH, MPeoOpa3OBaHUM,
MOCTPOCHUM.

Pemars, 3amaum M3 peaJbHOW  KU3HH, TPUMEHATH
MaTeMaTUYeCKUe 3HAHUS U1 pelIeHHs 3adad U3 JApYyrux
MIPEAMETOB.

PemiaTth TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelIeHus 3aJauH.

9 kaacc (e menee 102 u)

HazBanue
pa3naesa (TemMbl)
Kypca (4uci10

OcHoBHOE€ CoIepiKaHue

OcHoBHbIE BU/IbI A1€ATEJIbHOCTH Oﬁy‘lalOlIll’IXCﬂ

4acoB)
YUucaa u PanmonanbHble 4McHa, uppayuoHanvbHbie Yucid, KoHeyHvle u|Pa3BUBATH NpeaCTaBJeHHsI O 4YHCIaX: OT MHOXECTBa
BBIYHCJICHHS. beckoneunvie decamuyunbie opoou. MHnooicecmeso | HATypaiabHBIX YHACEN O MHOKECTBA JICHCTBUTEIHHBIX YHCEI.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHUTHCH c BO3MOKHOCTBIO MIPEICTaBICHUS
ypcaa beckoneuHvle Oecamuunvle Opoou. Bzaumno oono3HauHoe JNEHCTBUTENLHOTO YHCIa KaK OECKOHEUHOU JECATUYHOU IpoOH,
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(9 v) coomeemcmaue Mexcoy MHOMCECMBOM OeliCEUmMeNbHbIX Yucel | IPUMEHATb  JICCATHYHBIC NPUOJIMKCHUS pAllMOHAIBHBIX U
U MHOIHCECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. UPPALMOHAIIBHBIX YHCET.
Cpasnenue  OelicmeumenvHulX — ducen,  apugmemuyeckue | 3anucovléams, cpasHusamao u ynopaoouueamo
delicmeust ¢ 0eucmeumenbHbLMU YUCTIAMU. Oelicmsumenvhvie YUC/A.
[TpubnmxEHHOE 3HAaUEHUE BETMYMHBI, TOYHOCTh IPUOIIDKEHUS. | BLINOJHATB, codeTas YCTHbIE M I[HCHBMCHHBIC TPUEMBI,
Okpyrnenne uwncen. Ilpukuaka #  OLEHKAa pe3yibTaTOB|apH()MeTHYECKHe AeliCTBHA C pallMOHAIBHBIMH YHCIIAMH,
BBIYHCIICHUM. HAXOAMTh 3HAUYCHHUS CTENEHEH C IEeJIbIMU TOKa3aTels MU |
KOpHEH; BBIYMCJIATh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN.
I[Monyyuts mnpejacTaBjieHHe O 3HAYUMOCTH JIEHCTBUTEIIBHBIX
YHCEJ B MPAKTUYECKOU I€ATEIbHOCTH YEJIOBEKa.
AHATU3UPOBATh M [eJaTh BBIBOAbI (10C/Ie COBMECTHOIO
aHAJIN3a) O TOYHOCTU MNPUOIMKEHMS AEMCTBUTEIBHOIO 4HCIA
IIPU PELLICHNH 3a/1a4.
OKpyrisiTb JEHCTBUTENBHBIE YKCIA, BBINOJHATH NMPUKHIKY
pe3ynbTaTa  BBIYHMCICHHUM, OLEHKY 3HAYECHUM  YHUCIIOBBIX
BBIPAKECHUI.
3HaKOMUTHCS C UCTOPUEH PA3BUTUSI MATEMATHKH.
YpaBHeHus JInneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIUXCS K OcBauBaTh, 3allOMMHATL W MNPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JIMHEWHBIM. MeTObl IIPU PEIICHUH YpaBHEHUM, HEPABEHCTB M UX CHUCTEM
YpaBHeHnus KBanpatHoe ypaBHeHue. PelnieHue ypaBHEHHI, CBOISIIMXCS |(IPU HEOOXOAWMOCTH C OIOpPOW HA QITOPUTM  Yy4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE ypaBHEHUS. JeNCTBUI).
nepeMeHHOI Ilpumepovr  pewenus ypaeunenuti mpemvei u yemeeépmot |Pacnmo3HaBaTh 1eNbIe U IPOOHBIE YPAaBHECHHUS.
(14 v) cmeneHel paznodceHuem Ha MHOICUMETU. PemiaTe JiMHeliHbIe W KBAaJpaTHble YPABHEHHUsI, YPaBHEHMUS,
Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHU. CBOJSIIMECS K HHAM, TPOCTEHIIHE IpPOOHO-pallMOHATBHBIC
Pemenre TeKCTOBBIX 3a7a4 aNreOpandecKuM METOIO0M. ypaBHEHUS.
IIpeasiaraTh BO3MOXKHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 3a7a4,
o0CcyJ1aTh HMX M pemaTb TEKCTOBBIC 3a/la4yd  Pa3HBIMH
croco0amu.
3HAKOMHTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKHU
YpaBHenust JluneitHoe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU U €ro rpa@uk. | OQcBauBaTh U MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

H HEPABCHCTBA.

Cucrema IByX JTMHEHHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU U

JIMHEUHBIX ypaBHeHI/Iﬁ C IBYMs NICPEMCHHBIMU U CUCTCMbBI JIBYX
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CucreMbl

eé peuleHue. Pemenue cucrteM OByX ypaBHEHMi, OJHO U3

YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISCTCS JTMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPON CTEIEHH. (o BU3yasIbHOM oTOpe).
(14 v) I'pacuueckast nHTEpIpeTaIMst CUCTEMbI ypaBHEHUH ¢ iByMsT | Mcmosib3oBaTh ()yHKIIMOHAILHO-TpadUUECKUe PEICTABICHHUS
MepPEeMEHHBIMH. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHU U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpandeckiuM CriocOOOM. AHAJIM3MPOBATH TEKCTHI 33124, pelIaTh UX alreOpandecKum
CIoco0OM: MepexoaAuTh OT CIIOBECHON (hOPMYTUPOBKH yCIOBHUS
3a71auu K anreOpanyeckoil MoJeNnu MyTEM COCTABICHUS CUCTEMBI
YpaBHEHUH; pelaTb COCTaBJICHHYID CHUCTEMY YpaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTHUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTb, MNOHHUMATh, WHTEPNPETHPOBATH
U HepaBeHCTBA. JluHeiiHble HEpaBEHCTBA C OJHOW NMEPEMEHHOM U WX pElIeHHEe. |HEePaBEHCTBA; UCIIOIh30BATh CAMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOJIHATH npeoOpa3oBaHus HEPABEHCTB, HCMOJIB30BATH IS
(16 ) peleHue. npeoOpa30BaHMs CBOWCTBA YHCIIOBBIX HEPABEHCTB.
KBanpaTHble HepaBEHCTBA U UX PEIICHHE. Pacno3HaBaTh nuHEHbBIC U KBaJIpaTHbIC HEPABEHCTBRA.
I'paguueckas uHTeprperanusi HEpaBEHCTB U  cucTeM |Pemiath  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HCPABCHCTB C ABYMs IICPCMCHHBIMU. HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIIHUX KBAJAPAaTHOC
HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH IMOJTYUCHHbIC PEIICHHUS.
N300paxath perieHne HEPABEHCTBA M CHUCTEMBI HEPABEHCTB Ha
YHCIOBOW TPSAMOHM, 3amMCbIBATh pEIICHHE C TOMOIIBIO
CHUMBOJIOB.
Pemiath KkBajpaTHbIE HEPABEHCTBA, UCIONB3Yys I'padudecKkue
IIPEJICTaBICHHUS.
OcBauBaTh W NPHUMEHSITH HEPABEHCTBA TMPH PEIICHUH
Pa3JIMYHLBIX 3aJia4, B TOM YHUCJIC IPAKTUKO-OPUCHTUPOBAHHBIX.
DyHKINHU KBagpatnunas ¢ynkuus, e€ rpadgux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 u) KOOPJIMHATHI BEpIIMHBI TApadO0IIbl, OCb CHMMETPHH M1apadobl. |CXeMaTHYeCKH, OOBSICHATh PACIOJI0XKEHHE Ha KOOPIWHATHOM

CreneHHbIe (GYHKIIUU C HATYPAIbHBIMH TIOKa3aTeIsIMu 2 U 3, UX
rpaduKu ¥ CBOMCTBA.
I'paduku pynxumit: y =kx,y = kx + b,,y = ax?,y = ax®,y

:\/x_,y :k;

TUI0CKOCTH rpaduKkoB pyHKImid Bupa:y = kx,y = kx + b,,y =

ax®, y = ax®,

Yy = VX, Y = — B 3aBUCHUMOCTH OT 3Ha4€HUH KOOI HUIMEHTOB;
X

OIMCHIBATH X CBOWCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 1O hopmyIie.
I[IpuBoauThL mnNpuUMeEpPbl KBAAPATUUYHBIX 3aBUCHUMOCTEH U3
peanbHOM JKU3HHU, (PU3UKH, TEOMETPHH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH TpaduKa KBaApaTUIHON
bynkmun y = ax? + bx + C (upu HEOOXOAUMOCTH C
HaIPAaBJIAIOIIEH TOMOIIBIO).

CTpouTthb 1 H300paKkaTh cXeMaTHYeCKHU rpapUKy KBaJpaTHIHbIX
yHKUMIA, 3a1aHHBIX QopMyTamMu BHpay = ax%, y = ax’> + q, Y
= ax + p)? y = ax? + bx + ¢ (upm HeoOXoaUMOCTH C
BU3yaJIbHOW OMOPOi).

AHAJIM3MPOBATH U NIPUMEHSATH CBOMCTBA N3Y4YEHHBIX (YHKIIHIA
JUIA WX TOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX
pecypcoB.

YuciaoBble
noCJIeJ0BaTEIbHOC
™

(15 4)

[TonsiTve YKCIOBOW MOCTIEA0BATEIBHOCTH.

3amaHue TOCIeA0BAaTEIFHOCTH PEKYPPEHTHOH (opmysnoi u
dbopMy1oii N-ro useHa.

Apudmernueckas u reomeTpudeckas nporpeccuu. Popmyssl N-
ro 4yjeHa apu(MeTHUeCKOW M TeOMETpUUYECKOW Mporpeccuil,
CYMMBI IIEPBBHIX N YJICHOB.

Hzobpadicenue uneHo8 apugmemuueckol u 2eoMempuyecKo
npozpeccuii moyKkamu Ha KOOPOUHAMHOU NAOCKOCHIU.
Jlunetinwiii u IKCNOHEHYUAIbHBLU POC.

Cnoorcnole npoyenmeol.

OcBauBath u NPUMEHATDb MHJICKCHBIC 0603Ha‘~I€HI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaHUSl C HCIIOJbB30BAHUCM TCPMUHOJIOTHUH,
CBSI3aHHOM C MOHITHUEM IIOCICIOBATCILHOCTH.

AHa.TII/I3I/IpOBaTb (l)OpMy.]'Iy N-ro 4JjieHa Mnocjaea0BaTeIbHOCTH NN

PEKYPPEHTHYIO bopmyiy u BbIYMCJIATH YJICHBI
MOCNEeAOBAaTeNbHOCTEN,  3aJaHHBIX  ATUMH  (popMyramH.
YcranaBauBarb 3aKOHOMEPHOCTh B MMOCTPOCHUH

IIOCJIEZI0BATEIBHOCTH, €CJIM BBIIUCAHBI INIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3snaBate  apupMeTHUYECKYl0 M T'€OMETPHUYECKYIO
IPOTPECCUU NPH Pa3HBIX CIIOCO0AX 3alaHMs.

Pemats 3amaun ¢ wucnoinb3oBaHHEeM (GopMysl N-ro 4ieHa
apu@MeTHYecKoil M TIeOMETPUUYECKON Mporpeccuid, CyMMBbI
MEPBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO HH(POPMAIHIO.
H3zobparcamy  unenv  nocireoogamenvHocCmu  MOYKAMU — HA
KOOPOUHAMHOU NJIOCKOCMU.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U ABJICHUN U3 pEaIbHOU
JKU3HH, WUIIOCTPUPYIOLIME H3MEHEHHEe B apuMeTnyeckoit
IIPOTPECCUU, B TEOMETPUUECKOIN MPOTPECCUH; U300paxicams

44




coomeemcmayouue 3a8UCUMOCU 2pAPuUYecKu.

Pemars, mnpocreiimme 3aaadM, CBSI3aHHBIE C YHUCJIOBBIMHU
IocCIICA0BAaTCIbHOCTAMHM, B TOM 4YHCIC 3aJa4dd U3 peaHbHOﬁ
JKU3HU c HCIIOIb30BaHUEM IU(pPOBBIX TEXHOJIOTUH
(3TIEKTPOHHBIX TA0HII, TPAPUIECKOTO KATBKYIATOPA U T.I1.).
Pewams 3a0auu Ha crodcuvie npoyeHmol, 8 Mom yucie 3a0avu
U3 peaibHOU NPAKMUKU (C UCNONb308AHUEM KANbK)YIAMOPA).
3HAKOMHTHCS C MCTOPUE Pa3BUTHS MATEMATHUKH.

IHoBTOpEHME,
00001IEHME,

CucTeMaTu3anus

3HaHm“11

(18 u)

Yucina M BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENBHBIMU YHCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHONICHHUS, TIPOMOPIINH; OKPYIJIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHUYECKIM CIIOCOOOM).

Auaredpanuyeckue BbIPa’KeHUsl (mpeoOpa3oBaHue
anreOpanyecKuX BBIPAKEHHH, JOMYCTHMbIC 3HAYCHHUS).
@®yHKuMU (TIOCTPOEHHE, CBOWCTBA M3YUYEHHBIX (YHKIIMIL;
rpaduueckoe perieHne ypaBHEHUN U UX CUCTEM).

OnepupoBars MNOHATHAMH. MHOXECTBO, IIOAMHOKECTBO,
olepalyu HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduyeckoe
IIPEACTABJIICHUE MHOXKECTB ISl ONIUCAHUS PEAIbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PELIEHUH 33a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.
AKTYaJIM3MpOBATh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIE C YMCJIAMH. HATYpaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHClA, JEIMMOCTbh HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€JI0€ YMUCI0, MOAYNb YUCIA, OOBIKHOBEHHAs U
JecsiITUUHas ApoOU, CTaHIAPTHBIN BUJ YKCia, apuPMETHUIECKUN
KBaJIpaTHbIN KOPEHb.
BeInoHATS JeiicTBUS, CPABHUBATH U YIIOPSAA0YUBATH YHCIIA,
IPEACTABISATh YHCIA HAa KOOPAMHATHOW IPSMOM, OKpPYIJIATH
4KCa; BBINOJHATL NPHKHAKY M OIEHKY pe3yibTara
BBIYMCIICHUM.
Pemath TekcTOBbIE 321a4H apU(PMETHIECKUM CIIOCOOOM.
PemaTe npakTuyeckue 3aa4u, CoAepKallye IPOLEHTHI, J0JIH,
YacCTH, BBIPAXKAIOIIME 3aBUCUMOCTH: CKOPOCTbh — BpeMS —
paccTosiHue, I1leHa — KOJUYECTBO — CTOMMOCTb, OOBEM
paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAQ.
Pa30uparth peanbHbIe )KU3HEHHBIE CUTYyallud, (POPMYITHPOBATH
UX Ha S3bIKC MATEMAaTHKU, HAXOAMThb pELICHUE, NPUMEHS
MaTeMaTUYEeCKHI annapar, HHTepPIpeTHPOBaTh PE3yJIbTAT
OnepupoBarb NOHATHSIMHU. CTEIIEHb C LEJNBIM IIOKA3aTENIEM,
apu(MeTHUeCKuil KBagpaTHBIH KOPEHb, MHOTOYJIEH,
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anreOpanyeckast JpoOb, TOXKIECTBO.

BbINOHATL OCHOBHBIC JCMCTBHSA. BBIIOJIHATH PAcdETHl 110
dopmynaM, mpeoOpa3oBHIBaTh LENble, IPOOHO-pallMOHATBHBIC
BBID@)KEHUSI U  BBIPAKEHHS C KOPHSMH, pEalu30BbIBATH
pas3io)KeHHe MHOTOWJICHa Ha MHOXHUTENH, B TOM YHCIE C
UCMOJb30BaHUEM (OpPMyN pPa3HOCTH KBaJIpaToB M KBajpara
CYMMBI M pa3HOCTH (C OIMOPOH Ha CIPAaBOYHYIO MH(POPMALHUIO);
HaXOJUTh JIOMYCTUMBbIE 3HAYEHUS IEPEMEHHBIX A JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MogaeaupoBath ¢ MOMOIIBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUSL.

OnepupoBath noHATHUAMEU: QyHKIMSA, rpaduK QYHKIIUU, HYITH
(GyHKIMU, TPOMEXKYTKH 3HAKONOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEe U HAMMEHBIIIEE 3HAUCHHS
(GyHKIMH.

AHATU3MPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (D YHKIIHIA,
CTPOUTH UX TpapUKU.

OnepupoBaTh MNOHATHSIMHU. TIpPsIMas TPOIOPIHOHAILHOCTS,
oOpaTtHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (QyHKUHMA,
KBajpaTuuHas GyHKIus, mapadomia, runepoona.

Hcnoab30BaTh rpadpuKu /1715 ONpeieieHus! CBOMCTB, MPOIECCOB
M 3aBUCHUMOCTEH, JUId pemeHus 3aJad H3 APYrHX Y4eOHBIX
IOPEIMETOB M pealbHOW KHU3HH, MOAEIHUPOBATH C IOMOIIbIO
rpaMKOB peajbHble MPOLECCHI U SBICHHUS.

Bobipazkath GopMyJIaMH 3aBUCUMOCTH MEX/1y BEIMUYUHAMU.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUA)

7 kiaacc (He MeHee 68 )

Ha3zBaumue
pasneina (TeMbl)

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS
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Kypca (4ucj1o

4acoB)
IIpocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, Ty4d | POpMYJIHPOBATH OCHOBHBIC TOHSTHUS U OTPEICICHUS.
reoMeTpuyecKkne | ¥ yribl, MHOTOYTOJIbHUK, IOMaHAs. Pacno3zHaBaTh  M3y4yeHHBIE  TeOMETpUYecKue  (QUrypsi,
durypsi CMeXHBIC U BEpTUKAIBHBIC YTJIbL. ompeaedsTh WX B3aUMHOE PACIIOJIOKCHHE, BbINMOJHATH
U MX CBOMCTBA. Pabora ¢ npocreiiimmmMu yeprexamu. 4epTEX MO YCIOBUIO 33auM (C MCIOJB30BAHUEM CMBICIOBOM
HN3mepenue W3mepeHne JIMHEWHBIX M YIJIOBBIX BEIWYMH, BBIYHCICHHE |OMOPbI: HABOJSIIME BOIPOCH W/WIM allfOPUTMa Y4EOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JENCTBUI).
BeJIMYUH [lepumerp wu  mmowmaab  ¢uryp, cocraBieHHbIXx  u3|IIpoBoauTh mpocreiiiiye NOCTPOSHUS C TOMOIIBIO IUPKYIS U
(14 ) MPSIMOYTOJIbHHKOB. JTUHEHKH.
HN3mepsaTh JIMHEHHBIC U YTIIOBBIC BEJTMYUHBI TCOMETPUUECKUX U
NPAaKTUYECKUX OOBEKTOB.
OnpenenssiTh «Ha TIa3» pa3Mepbl PEATbHBIX OOBECKTOB,
NPOBOJIUTH IPYOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3amaun Ha BBIYMCIICHUE JUIMH OTPE3KOB W BEIUYHMH
YTJIOB.
Pemathb 3a/1a4n Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoanTh KIacCUPUKALNIO YTTIOB, BBIYMCAATH TUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTIOKa3aTEeNbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C UICTOPHUEH pa3BUTHS IreOMeTPHUH.
TpeyroabHuKH [TonsiTue ©0  paBHBIX TpEYroJbHUKaX M  IepBUYHBIC | Pacmo3HaBaTh maphl paBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 v) MPEJICTaBICHUS O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTHU C

IpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA NPSIMOYTOJbHBIX  TPEYrOJIbHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
PaBHOOEpEHHBIE ¥ pABHOCTOPOHHUE TPEYTOJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJBIIUI

YT OJL

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cnenctBus  (paBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHUKOB.

®opmyanpoBaTh OIIpEICTICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MEIUaHbI TPCYIroOJIbHUKA, CECPECANHHOTO NEPICHAUKYIIApa
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IIpocreiimne HepaBeHCTBA B TIeoMeTpuH. FHepasencmeo
mpeyzonvruka. Hepaserncmeo nomanou.
[IpsIMOYTOJIBHBIN TPEYrONBHUK C yriioMm B 30°.

HepBHe IMOHATHA O JOKA3aTCIILCTBAX B TCOMETPHH.

OTpe3Ka; MepuMeTpa TPEYroJbHHUKA TNPH HEOOXOIUMOCTH C
OINOPOI Ha AITOPUTM TTPABHIIA.

@opmyaupoBaTh CBOWCTBA U NPU3HAKU PABHOOEIPEHHOTO
TPEYrOJIbHUKA.

CTpouTthb 4epTeKH, pemaTh 3a1a4M C IOMOIIbIO HAXOXKACHUS
pPaBHBIX TPEYTOJIbLHUKOB.

IIpumensTh MIpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3ajadax (C HMCIOJIb30BAHHUEM CMBICIOBOI
ONOpBI: HABOJSAIIME BOMPOCH M/MIM aNropuTMa y4eOHBIX
JICUCTBUM ).

Hcnoab3oBaTh 1UPPOBBIE PECYpPCH
CBOICTB U3y4yaeMbIX QUIYP.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.

IJI1  HCCJIeTOBAHUS

ITapanienbHblie [Tapamiensuele mpsmble, MX cBoicTBa. Hakpect nexamue, @opmMyJMpoBaThb MOHSTHE — MapaUICIbHBIX  MPSMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHHE YIJIbI (0Opa30BaHHBIC ITPH | HAXOAUTH IIPAKTUIECKUE IPUMEPHI.
yIJioB IIepECEeYEHUH apaUIeIbHBIX MPAMBIX CEKYyLIEH). H3y4arp cBoiicTBa yrioB, 0Opa30BaHHBIX IPU IEPECEUECHUH
TPeyroJibHUKa [lpuzHak  mapauleNbHOCTH  NPSIMBIX — 4epe3  PaBEHCTBO |MApaJlIeIbHbIX NPAMBIX CEKYyLIEH
(14 9) PacCTOSTHUM OT TOYEK OJTHOM MPAMOM O BTOPOH MPSAMOM. IIposoauTs n0Ka3areqbCTBa. DOPMYJIHPOBATHE TeopemMy
CyMmMa yriioB TpEYroiabHUKA U MHOTOYTOJIBHUKA. NapajUIeIbBHOCTH  JIBYX TPSAMBIX C  IIOMOILIBIO  YIJIOB,
BHemnue yrisl TpeyroabHUKa 00pa30BaHHBIX IPU IEPECEYEHUU ITUX IPSAMBIX TPETbEH
MIPSIMOU.
BbI4ucasTh CyMMY YIVIOB TPEYrOJdbHUKA U MHOTOYTOJIbHHKA.
HaxoauTh unciaoBele U OyKBEHHBIE 3HAU€HHs YIJIOB B
TFE€OMETPUUECKUX 33[a4axX C UCIOIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYroJdbHUKA U MHOTOYIOJIbHHKA.
3HAKOMHUTBCH C HCTOPUEH PA3BUTHSA TEOMETPHH.
OKpyKHOCTH OKpy’KHOCTB, XOpJIbl M INAMETPHL, UX cBoWCTBA. KacaTtenbHas k| @opMy/IMpoOBaTh  ONpeAeJIeHUusl.  OKPY)KHOCTH,  XOPJBI,
U KPpYT. OKpy>kHOCTH. OKpY>KHOCTb, BIMCaHHass B Yroi. [lowamue o|nuamMerpa M KacaTelbHOW K OKpyxHocTtu. M3ydaTrh wux
I'eomerpuueckue |I'MT, npumenenue 6 3aoauax. buccekmpuca u cepeOunHbili| CBOMCTBA, NPU3HAKH, CTPOUTH YEPTEKH.
MOCTPOCHHSA nepneHOUKyIAp Kak 2eomempudeckie Mecma mo4ex. HccaenoBarp, B TOM 4HCIIE HCNOAB3Ys HH(POBBIE pecypChl:
(14 9) OKpyKHOCTb, OIMCaHHAs OKOJO TPEYrojibHUKA. BrucaHHas B |OKPYXKHOCTb, BIIMCAHHYIO B YroJl; LEHTP OKpPY:KHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
IIpocmetiuue 3a0auu Ha nocmpoenue.

BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo I'MT ons ookazamenbcmea meopem o
nepeceuenul OUCCEKMPUC Yello8 MPeYONIbHUKA U CepeOUHHbIX
NEepneHOUKYIApPO8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OsBiageBaTb NOHATHAMH  BIIMCAHHOM M ONHCAaHHOU
OKPYXXHOCTEH  TpEYroJbHHKA, HAXOAUTh ILIEHTPHl 3TUX
OKPYKHOCTEH C OIOPOU Ha aITOPUTM IPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yIia, PaBHOIO
JAHHOMY; CEpEIMHHOIO NEPIEHAMUKYJsApa JAHHOIO OTPE3Ka;
OpsAMOM,  NPOXOIAIIEH  4Yepe3  JAaHHYH  TOYKY W
NEPIEeHIUKYJIAPHON TaHHOW NpPsIMON; OMCCEKTPUCHI JAHHOTO
yrja; TPEyroJbHUKOB [0 pPa3jJu4YHbIM 3JEMEHTaM Ipu
HEO0OXOUMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTUSA TEOMETPUH.

IloBTOpEHME,
00001IEHNE
3HAHUH

(49)

[ToBTOpenue u 0000IIEHNE OCHOBHBIX IMOHATHH W METO/IOB
Kypca 7 Kiacca.

PemaTthb 3agaun Ha MMOBTOPCHHUEC, HIINIIOCTPHUPYIOMIUC CBA3H
MCKAY pa3JIMYHBIMHA YaCTsAMU KypcCa.

8 kJjacc (He meHee 68 u)

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

OcHoBHOE cogepkaHHe

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4AKIIHUXCS

YeThIpEXyroJibHUK
"

Hapannenor paMM, €T0 INPU3HAKU U cBoricTBa. YacTHbIC cirydau
ux

napaiesorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajapar),

M300paxkaTh M HAXOAUTH Ha YEPTEKAX UYETHIPEXYTOJILHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

NpU3HAKK U cBoicTBa. Tpaneuus. PaBHoOokas u npsiMoyrosbHast
TPAaIeLHnH.
Yoeoenue meouanvi. Llenmpanvras cummempusi

®opMyIMPOBATH onpeeJIeHUs: napajuiesiorpamma,
MPSIMOYTOJIbHHMKA, poM0Oa, KBajpaTa, Tpameuu, paBHOOOKOH
Tpaneuuu, NpSIMOYyroJbHOM Tpareuuu.

HUcnoab3oBarh MNpH  pelleHHMH NPOCTeHINMX  3a1ay4
NPU3HAKH U CBOMCTBA: MapajiesiorpaMMa, MpsiMOYroJIbHUKA,
pomba, KBampaTa, Tpameluu, pPaBHOOOKOW  TpareluH,
MPSAMOYTOJIBHOM Tpamnenuu.

IIpumeHsiTH MeTOA YIBOEHUS MeEIMAaHbl TPEYroJbHUKA C
OTOPOY Ha alITOPUTM IpaBUIIA.
Hcnoab3oBath 1udpoBbIE pecypch
CBOICTB M3y4aeMbIX QUTYP.
3HAKOMUTBHCS C UICTOPHUEH pa3BUTHS reOMeTPHUH.

1 UCCIICAO0OBaHUA

Teopema PaJieca
U Teopema o
NPONOPUHOHATBH
bIX OTpe3Kax,
1no00HbIE
TPEYIroJbHUKH
(15 4)

Teopema Daneca u meopema o NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsis nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeaHsis TUHUS.
Ilponopyuonanvnvie  ompesKu, NOCMpPOEHUe  YEeMBEPMO20
NPONOPYUOHATLHO20 OMPeE3Kd.

Ceoticmea yenmpa macc 8 mpey2oibHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusnaka
mpeyeonvhukos. IlpakTnyeckoe NpuMEHEHHUE.

nooobus

IIpoBoANTH MOCTPOEHHUS C TOMOUILIO LIUPKYJIS U JTUHEUKH C
ucnojp3oBaHue  teopeMbl  Qajeca U TEOpeMBl O
IPOMOPLUOHAIBHBIX ~ OTpE3KaX, CTPOUTh  YETBEPTHIN
IIPONOPLUOHANIBHBIM OTPE30K C ONOPOH Ha 3PUTENBHYIO
HarJIsHOCTb.

Haxoauth 107100HbIE TPEYTOJIBHUKY HA TOTOBBIX YepTexkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpU
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

Pematps 3agaum Ha 1OJOOHBIC TPEYrOJBHUKH C IOMOIIbIO
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI YepTEeKed M HaXOXKIACHUs
NOJOOHBIX ~ TPEYrOJBHUKOB  TPH  HEOOXOIMMOCTH  C
HaITpaBJISAOIIECH TOMOIIBIO.

IIpoBoauTh 10KA3aTEJBCTBA C UCIOJIB30BAHUEM NIPU3HAKOB
000U HECIIOKHBIX I'€OMETPHUYECKUX 3ajiady ¢ ONOpod Ha
aJITOPUTM YUEeOHBIX JIEHCTBUH.

IIpumeHsiTh  TMOJNyYEeHHblE  3HaHWS  [PU  PEIICHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 337a4 IPU HEOOXOIMMOCTH
C HAINpAaBJIAOUIEH TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.
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Iaomans.
Haxo:xnenue
IJIomaaen
TPEyroJibHMKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
nofo0HBIX (uryp
(14 v)

[TonsiTrie 06 001IEH TeopUU TIIOIIAIH.

®dopmyasl IS TUIOIIATU TPEYroJbHUKA, MapajuieorpaMmma.
OmnuoweHnue niowjaoel mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢hueyp uepes pazduenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha KaeTdaToit Gymare.

[Tnomanu momoouHbIx Guryp. Beraucnenue mimomanei. 3agadu ¢
MPAKTUYECKUM COJepX)aHUueM. Pewenue 3adau ¢ nomoubio
Memooa 8CnoMo2amesibHolU Niouaou.

OsiajeBaTh NepBHYHBIMHU NpeACTABJIEHUSIMH 00 001IeH

Teopu Iwiomanu (Mepol), ¢GOpPMYJUPOBATH CBOWCTBA
TUTOIIA/H, BBISICHSATH UX HATJISAHBINA CMBICI.

[Mpumensth  QopMmynbl  TUIOMATU  Mapajuieiorpamma,
TPEYroJibHUKA, Tpamemu ¢ ONOpPOH Ha  CIPABOYHYIO
UH(OPMALIHUIO.

[pumensarTs (bopmyIbl TUTOTIIA M BBITYKJIOTO

4eTHIPEXYTOIBHUKA Yepe3 JUaroHall U YroJl MeKAy HUMH C
OTIOpPOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoauth tuomaau ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCIOJIb30BaTh pa30MEeHNE HA YaCTH U JOCTPOCHHE.
Pa3oupaTh npuMepsl UCIIOIB30BAHUS BCIIOMOTATEIbHOM
TUTOIIAN JUIS PEUICHUS TeOMETPUUYECKHIX 3aj1ad.

Haxoauts momaau mnomoOHBIX ¢Guryp ¢ omopod Ha
CMPaBOYHYIO0 HHPOPMAIIHIO.

BbIYucaASTH TUIOIAAN PA3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTs 3a1a4uM Ha TUIOMIAAb C TPAKTUYECKUM COJIEPKAHUEM
10CJIe COBMECTHOI'O aHaJIM3a.

Teopema
IMugaropa n
Hayajia
TPUTOHOMETPUH

(10 v)

Teopema Ilucaropa, e€ noka3zaTenbCTBO M HPUMEHEHHE.
O6patnas Teopema [Tudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (YHKIMH OCTpOro yria,
TPUTOHOMETPUUYECKHE  COOTHOLICHHS B IPSIMOYIOJIbHOM
TpeyroapHuKe. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIIECTBO.
CooTHOLIEHHsT ~ MEXIY CTOPOHAMH B NPSAMOYTOJIBHBIX
TpeyrojipHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBath €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Bnanets NOHATUSIMH TPUTOHOMETPUUYECKUX (PYHKLIHUN OCTPOTO
yriia, IPOBEePATh UX KOPPEKTHOCTD.

BbiBOOMTL  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYrOJbHUKE C ONOPOM Ha CIPaBOYHYIO
uH(pOpMaLIHIO.

HccnenoBarh  COOTHOUIEHMS  MEXIy  CTOPOHAaMU B

IPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBIAOLIEN TOMOILBIO.

HUcnonb3oBaty  Qopmynsl  npuBeAeHHs U
TPUTOHOMETPUYECKOE TOXKAECTBO ISl HAX0XKIEHUS
COOTHOIIEHUI MEXJy TPUTOHOMETPUYECKUMHU (QYHKIMIMU
pPa3IMYHBIX OCTPBIX YIJIOB C OMNOPOW Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHUIO.

IIpuMeHATH MOJydyeHHbIE 3HAHMS U YMEHUS NPU pPELICHUU
NPaKTUYeCKUX 3a7ay (MpH HEOOXOJUMOCTH C OINOpOil Ha
JITOPUTM IIPaBUJIA).

3HAKOMUTBCS C MCTOPHUEN Pa3BUTHSI TEOMETPUH.

Yriabl B BrincanHble U LIEHTpaIbHBIE YIUIBI, YTOJ MEXKIAY KacaTeabHOU U | DopMy/IHpOBATh OCHOBHBIE OIPEAETICHUS, CBS3aHHBIE C

OKPY’KHOCTH. XOpI0M. yriamu B Kpyre (BIMCAHHBIN YIroJl, HEHTPaIbHbINA YIom).

Bnucanubie VYTIbl MEXY XOpIaMH U CEKYILIUMH. HaxonuTh BOMCaHHBIE YTJiibl, OMUPAIOIIMECS HA OAHY YTy,

U ONHCAHHBIE Bnucannble ¥ onMcaHHbIE YETHIPEXYTONbHUKHU, UX MPU3HAKU U | BBIMMCIAATH YIJIbI C IOMOIIbIO TEOPEMBI O BIIMCAHHBIX YIJIaX,

YeThbIPeXyroJbHUK |cBoiicTBa. IIprMeHeHMe STUX CBOMCTB TMpU  PEHICHUH | TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

H. F€OMETPUUYECKUX 3ajau. [EHTPAJIbHOM YTJIe TpPH HEOOXOAMMOCTH C BH3YaJIbHOM

KacareabHbie BzaumHoe pacnonokeHue ByX ~OKpyxkHoctend. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKU, BBIBOAUTD HX

OKpY:KHOCTel CBOICTBA 1 IPU3HAKHU MOCJIE COBMECTHOI'O aHAJIN3A.

(13 ) Hcnonb3oBaTh 3T CBOWCTBA M INPU3HAKH IPU PELICHUU
3ajad.

IToBTOpEHME, [ToBTOpEeHNE OCHOBHBIX MOHITHH M METONOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOpPEHHE, WILTIOCTPUPYIOIINE CBSI3U

00001eHNE KJIaCCOB, 0000IIEHIE 3HAHUIA. MEXY Pa3INYHBIMU YaCTSMHU Kypca.

3HAHUH

(4 9)

9 kjacc (He meHee 68 u)

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

OcHoBHOe cogepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Tpuronomerpusi. |Onpenenenue Tpuronomerpudeckux ¢GyHkiui yrios or 0° go|@opMy/JHpoBaTh  onpejaejeHUs]  TPUTOHOMETPUYECKUX
Teopembl 180°. KocuHyc u cuHyc mpsMOro u Ttymoro yria. Teopema|(yHKIUN TYNbIX U MOPSAMBIX YIJIOB C BHU3YyaJbHOW OMOPOM.
KOCHHYCOB U KocuHycoB. (O000meénHast) TeopemMa CUHYCOB (¢ paauycoMm | DopMylHpoBaTh TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONHUCAaHHOH OKPYXHOCTH). Haxoxk1eHue JUIMH CTOPOH U BEJTMYHH | PAJUYCOM ONHMCAaHHON OKPYKHOCTH).
Pemenne YTJIOB TPEYTOJIBHHUKOB. Pemath TpPEYronbHHUKH C OMOPOH HA alrOPUTM y4eOHBIX
TPeyroJLHUKOB dopmyra mIomAnN TPEYroJIbHUKA Yepe3 IBE CTOPOHBI W YroJ | JeHCTBUI.
(16 u) Mexay HUMU. QopMyiia TUIOMAAN YeThIpEXYTOJbHUKA Yepe3 ero | Pemars  mpakTuyeckue  3agadyd, CBOAMAIIHECH K
JTUArOHAJIN U YTOJl MEXTy HUMHU. HAXO0KIEHUI0 PA3JIMYHBIX )JIEMEHTOB TPEYroJIbHHKA.
[IpakTH4eckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM.
IlpeoopaszoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBatsp NOHSITHE npeoOpazoBaHus no100us.
noaoousi. CoomeemcmeenHbie siemenmvl NOOOOHBIX ueyp. HceaenoBath OTHOIICHUE JTMHEHHBIX JIEMEHTOB (UTYp TPHU
MeTtpuyeckue Teopema o0 npouzeedenuu ompe3kos xopo, meopema o |npeodpazoBanuu noaoous. HaxoauTs mpumMepsl moxobus B
COOTHOLIEHUS B npou3BeO0eHu Ompe3Ko8 CeKywux, meopema o0 Keéaopame|OKPYKalOUIEeH AeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvHot. [Ipumenenue 6 peutenuu ceomempuydeckux 3aoay. | Bolgooums mempuueckue coomuowieHus mexncoy ompeskamu
(10 v) X0pO, CeKyUuUx U KacameubHblX ¢ UCNONIb30BAHUEM BNUCAHHBIX
Veno8 U NOOOOHBIX MPEY2OIbHUKOB.
Pewamp ceomempuueckue 3adayu u 3a0a4u U3 peaibHOLlL
JHCUHU C UCTIONB30BAHUEM NOOOOHBIX MPEY2OIbHUKOB.
BekTopbl Omnpenenenne BEKTOPOB, CIOKEHUE M PA3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl KaK HaMpaBlIEHHBIE OTPE3KH,
(12 v) YMHOXEHHE BEKTOpa Ha YUCIIO. uccjie10BaTh reOMEeTPHUYECKUIA (nmepemerienue) "

DuU3NYECKUN U TEOMETPUYECKUN CMBICIT BEKTOPOB.
Pa3noxenue BeKTopa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHOoe NpPOU3BEACHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXO0XJAEHUA JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ moMOLIbH0 BEKTOPOB.

[IpruMeHeHre BEKTOPOB [JIs PEIICHUS 3a/Ja4 KUMHEMATHUKUA U
MEXaHHKHU.

¢bu3uveckuii  (Cuiia) CMBICIIBI
BOITPOCHBIM IJIaH.

3HaTh ompeaeNeHMss CYMMBl U PAa3HOCTH BEKTODPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCCIe10BATh
reoMeTpUYECKUN U PU3NUYECKHUI CMBICIIBI 3TUX ONEpaLni.
Pemiate reomerpudeckue 3ajadd ¢ MCIOJIB30BAaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 JBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
HUcnoab3oBarh  CKaISIpHOE  NPOM3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIC CBOMCTBA.

BeryuciasaTe CyMMy, pasHOCTh U CKaJSIPHOE INPOU3BEICHHE

BEKTOPOB C OMNOpOH Ha
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BEKTOPOB B KOOPAMHATAX.
IIpuMeHATH CKaJIsipHOE MPOMU3BEACHUE JJISI HAXOXKIACHUS
JUIMH U YTJIOB.

JexapToBbI JlekapTOBBI KOOPINHATHI TOYEK HA TUIOCKOCTH. OcBanBaTh NOHATHE MIPSIMOYTOJIBHOW CUCTEMbI KOOP/AMHAT,
KOOPAUHATHI Ha| Vpasnenue npsamou. YTIOBOW KO3(PPUIMEHT, TaHTeHC YIia |JAEKapTOBBIX KOOPIMHAT TOUYKH.
IUIOCKOCTH HAKJIOHA, IIapaJlIeIbHbIC U MEPIECHIUKYIIAPHBIC IPSMBIE. HccnenoBath ypaBHEHUE IPSIMOU M OKPYKHOCTH € OIIOPOM Ha
(9 ) VYpaBHeHHE OKpYyKHOCTH. HaxoskaeHue KOOpAMHAT TOYEK | BOIIPOCHBIN IIJIAH.
[IEPECEUCHMS OKPYKHOCTH U NPSAMOI. HaxoauTs LEHTp U paguyc OKPYKHOCTH 10 €€ YpaBHEHMUIO.
MeToa KOOpAMHAT IpU PELIEHUH FEOMETPUUECKUX 3a1ad. Pemath 3ag1a4u Ha HAXOXKICHNUE TOYEK IIEPECEUCHHUS TIPSMBbIX
Hcnonp30BaHne METOAA KOOPIAMHAT B IPAKTUYECKHUX 3aa4ax Y OKPYKHOCTEH € IOMOIIBIO METOJA KOOPINHAT.
Hcnoab30BaTh CBOWCTBA yriioBoro koddduimenta mpsmon
IIPU pEUICHUW 3aJ1ad, I OIpPENCIICHHUS PACIOJI0KECHUS
MIPSMOM.
IIpuMeHATH KOOPAMHATEI NIPU PEIIEHUN T€OMETPUUECKUX U
IIPAKTUYECKUX 3a1ad, JUIsl TOCTPOEHUS MaTeMaTHYECKUX
MoJieIel pealbHbIX 3aJa4 («MEeTOJl KOOPAUHATY).
ITosb3oBaTbest 11 NIOCTPOECHHA M HCCIENOBAaHUM
U(GPOBBIMU pECypcaMHu.
3HAKOMHTBCS € MCTOPHEH Pa3BUTUS T€OMETPUN
IIpaBuiabHbIE IIpaBunpHBIE MHOTOYTOJIBHMKH, BBIYMCICHHE HX JJIEMEHTOB. | DopmMy/JMpoBaTh onpeeIecHue IIPaBUJIBHBIX
MHOIOYIrOJbHUKH. (Yucio m M UIMHA OKpYXKHOCTU. JlIMHAa IOyru OKPYKHOCTH.|MHOTOYIOJbHUKOB, HAXOAMTh MX JJIEMEHTHI.
Jumna Pannannas mepa yria. [Hoab30BaTBCA NOHATHEM JUIMHBI OKPYKHOCTH, BBEAEHHBIM C

OKPYKHOCTH 1
IUI0IIAIb KPYyra.
Boruuciienue
njaomanen

(84)

[Inomanp Kpyra M €ro 3JIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomaneit Gpuryp, BKIFOYAIOUIUX IEMEHTHI Kpyra.

IIOMOIIBIO TNPABWJIBHBIX MHOTOYTOJIBHUKOB, OIPeNeIsiTh
YUCIIO 7T, JUIMHY IyTU U paJlaHHyI0 MEpY yIiia o oopasiy.
IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OIope.

OnpepensiTh mIoOmMags Kpyra.

BoiBoauTh hopmyiibl (B rpaycHON U pafuaHHOW Mepe) s
JUTMH AYT, IUIONIAJEd CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IJIaH.

Boriuncaars miomany (Guryp, BKIIOYAIOHNIMX 3JIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OTIOpoii Ha CIpaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1romany B 3a1a4ax peagbHON )KU3HU.

JBuzKkeHUst Tonamue o 0sudcenuu n10CKOCMU. Pa3oupare  mpuMepsl,  WUIFOCTPUPYIOIIUE  TOHATHUS
ILUIOCKOCTH Iapannenvuuiii neperoc, nosopom u cummempusi. Ocu u yeHmpsbl | ABUKEHUS, LIEHTPOB U OCEN CUMMETPHH.
(6 v) CUMMEMPUU. ®opMyJIMpPOBaTh ONPEICIICHUs apajuIe]bHOIO IEPEHOCa,
Ilpocmetiwue npumenenus 6 pewieHuu 3a0a. IIOBOPOTa M OCEBOM CHMMETPUHM C BHU3YaJIbHOM OMOpPOIl.
HaxoauTh HENmoIBMKHbBIE TOYKHU 0 00pa3Ily.
HaxoauThb IIEHTPHI M OCH CUMMETPUH mpocTeimux Guryp mo
obpasiy.
Ilpumenamey napannenvuvlii. NEPeHOC U CUMMEMPUIO Npu
peueHuuy 2eomempuiecKux 3a0ay (pazoupamos npumepbi).
Hcnonwvzoseamn 07151 nocmpoenus u ucciedo8aHull yu@posvie
pecypcul.
IoBTOpEHUE, [ToBTOpEeHHE OCHOBHBIX MOHATUH M METONOB KypcoB 7/—9 |OmnepupoBaTh MOHATHAMM: QUTYpa, TOYKA, MMPsIMas, Yro,
00o0menue, KJIacCOB, 0000IIEHUE ¥ CHCTEMATU3aIlHsI 3HAHUH. MHOTOYI'OJIbHUK, PaBHOOEAPEHHBII M  pPaBHOCTOPOHHUM
cucrematusanusi  |lIpocreiimme reomerpuyeckue GUIYpsl M WX CBOMCTBA. | TPEYTOJbHHUKH, MPSIMOYTOJIbHBIN TpPEYroJbHUK, MeauaHa,
SHAHMITZ H3mepeHune reoMeTpuiecKiux BeJITHYHH. OucceKkTpuca M BBICOTa TPEYroJIbHUKA, Iapajienorpamwm,
(7 ) TpeyroabHHUKH. pPOMO, TIPSMOYTOJIBHUK, KBaJIpaT, TParenus; OKPY>KHOCTb,

[TapannenbHblE U NEPIIEHANKYJIAPHBIC MTPSMBIE.

OKpyXHOCTh U Kpyr. I'eoMeTpudeckue MOCTPOCHHs. YTIbI B
OKPYKHOCTM. BnmcanHele ¥ ONUCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsimast 1 OKpYKHOCTB.
YeTsIpEXYrOJbHUKHU.
YEThIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHomeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockoctu. Jpmwkenus. [logodue. CummeTpusi.
[Tnomane. Berancnenue miomaaei. [Inomaan nogoOHbIX GUTyp.
JlekapTOBBI KOOpIMHATHI HAa TJIOCKOCTH.

Brucannsie n OIIMCAaHHBIC

KacaTeJbHasl, paBeHCTBO M 1oao0ue Guryp, TpeyrojibHUKOB;
NapajuleIbHOCTh M MEPHEHIUKYISPHOCTh MPSIMBIX, YTroJl
MEXNY NpSAMBIMH, CHMMETPHS OTHOCUTEIIBHO TOYKH U
NpsIMOM; JJIMHA, PAcCTOSHUE, BEIMYMHA YyIla, IUIOMAb,
HIEPUMETP.

HUcnonv3oBate  (opmyabl: nepumerpa U IUIOIIATU
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BbEMa MPSMOYTOJILHOTO Mapasliesenunesa.

OnepupoBarb NOHATHAMM: IPSIMOYIOJIbHAs  CUCTEMA
KOOpJMHAT, BEKTOp; MCHOJb30BaTh JTH MOHATHUS IS
IIpEJICTaBICHUS] JaHHBIX U pEIIeHUs 3ajad, B TOM YHCIEe U3
JpYruX y4eOHBIX MPEAMETOB.

Pemats 3agaum Ha TOBTOPEHHE OCHOBHBIX MOHSTHH,
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BekTops! Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBSA3EM MEXIY Pa3IMYHBIMU YacTAMHU Kypca.
BriOupars MeTox 7151 pelieHus 3a/1a4u.
Pemrartn 3agauu U3 noBCceJHEBHOM KU3HU.

TEMATHYECKOE IVIAHUPOBAHUE YYEBHOTO KYPCA «BEPOSITHOCTDH U CTATUCTHKA»
(IO TOIAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3Banue
pa3aesa (TemMbl)
(4MCJ10 YacoB)

OcHoBHOE CcoepiKaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqammuxcﬂ

IIpencrasienue
JTAHHBIX
(7 1)

IIpencraBnenne naHHBIX B Tabimuuax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHbIM. l3BiedeHue u
UHTepHpeTanus TaOIu4HbIX JaHHbIX. [IpakTnyeckas pabota
«Tabmumpy.

I'paduueckoe mpeacTaBIeHUE MAAHHBIX B BHUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX) nuarpaMM. UTeHue u noctpoeHue
nuarpamm. [Ipumeps! neMorpaduyeckux auarpamm.
[IpakTuueckas padota «JlnarpamMmby.

OcBauBath Ha  0a30BOM  YPOBHE  CIOCOOBI
MIPEJICTABICHUS] CTATUCTUYECKUX JaHHBIX W YHUCIIOBBIX
MacCHMBOB C TIOMOLIbIO TabiuI W JUarpaMMm ¢
WCIIOJIb30BAHUEM  aKTyaJbHBIX M B@XHBIX JIAHHBIX
(nemorpaguueckue JTaHHBIE, IIPOU3BOZCTBO
MIPOMBIIIIIEHHON W CEIbCKOXO35MCTBEHHOM NPOLYKIUH,
OOIIIECTBEHHbIE U IPUPOIHBIC SBICHUA).

HN3yuars meroabl paboThl ¢ TAaOMUYHBIMU U
rpadM4ecKUMHU TPEICTABICHUSIMH JAaHHBIX C TTOMOIIBIO
HU(POBBIX PECYpcOB B XOJle MpaKTHYECKHX paldoT (c
HaMpaBJISIONIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 4)

Yucnossie Habopbl. CpenHee apudmMeTndeckoe.

Menuana 4icioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[IpakTuueckas padora «CpenHue 3HAYCHUS».

HauGonbiiee n HauMeHbIIIee 3HAUSHUS YHCIOBOT0 Habopa.
Pazmax.

OcBauBaTh Ha 0a30BOM ypOBHE NMOHSITHSI. YUCIIOBOM
Habop, Mepa IEHTPAITbHOU TEHICHIMU (Mepa IICHTpa), B
TOM YHCIIE CpeHee apudMeTnyecKoe, MeIMaHa.
OnuceIBaTh CTaTHUCTUYECKUE JIAaHHBIE C TOMOIIBIO
cpenHero apuMeTudeckoro u Meauansl. Pemars 3agaun
(c wWCcTmoJb30BaHWUEM 3PUTEIBLHON HATJISAIHOCTH W/WIN
BepOaTbHOM OTIOPHI)

H3yuarh cBoiicTBa CpeHUX, B TOM YHUCIIE C MOMOUIbIO
U(POBBIX PECYpCOB, B XOJI¢ MPAKTHYECKHX paboT, (c
HaIPaBJIAIOIIEH TOMOIIIBIO).

OcBauBaTh Ha 62a30BOM YPOBHe IOHATHSA: HauboJblIEEe
Y HaMEHbIIIee 3HAYCHHS YHCIIOBOTO MAaCCHBA, pa3Max.
Pemats 3aga4yu Ha BHIOOp crioco0a OMUCaHUS JTaHHBIX B
COOTBETCTBMM C HPUPOJOM JAHHBIX U  LEIIMHU
WCCIICIOBAHMSI C HAMPABIISAIONIEH MOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH

(6 )

Cnyuatinas uzmenuusocms (npumepul). Yacmoma snaueHutl 6
maccuse dannwvix. I pynnuposxa. 'ucmoepammul.
Ipakmuueckasn paboma « Ciyuaiinas usmMeH4Uu80Cmb).

Oceausamv nonamus. yacmoma 3HAYEHUU 6 MAccuse
OAHHBIX, 2DYANUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoump cucmozpammul no oopasyy

Oceausams cpaguueckue npeocmasienus pauvix U008
CVUAUHOU UBMEHYUBOCU, 8 MOM HUCTe C HOMOUbIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomei.

BBenenue B
Teopur rpados
(4 9)

I'pagh, eepwuna, peopo. llpedcmasnenue 3a0avu ¢ NOMOWbIO
epagha. Cmenenv (sanenmuocms) eepuunvl. Hucno pédep u
cymmapuas cmeneHs gepuwiun. Lleno u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. Oo6x00 epagha (dtinepos
nyms). [Ipedcmaenenue 06 opuenmuposanuvix epaghax.

Oceausamv nonamusa. cpag, éepwuna zpagha, pedopo
epaga, cmeneHs (8a1eHMHOCIb BEPULUHDBL), YeNb U YUK
Oceausamv nonamus: nyms 8 epage, 3i1epos nyms,
00x00 epacgha, opueHmuposauHwlil cpag.

Oobcyyncoams peuwienHue 3a0auu Ha NOUCK CYMMbl
cmeneHell eepuiur 2paga, Ha nouck obxoda epaga, Ha
NOUCK — nymell 6  OPUEHMUPOBAHHBIX  epagax ¢
Hanpasisawel NOMoubio.

Ocsauseams cnocodvl npeocmasieHuss 3a0ay U3 Kypca
aneebpul, ceomempuu, meopuu 8epPoIMHOCMel, Opyeux

S7




npeomemos ¢ nomowplo 2paghos  (Kapmeli, cxembl,
aneKkmpuiecKkue yenu, QyHKYUOHAIbHbIE COOMEEMCMBLUsL)
HA npuMepax.

BepositHOCTB M

Cryuaunsiii onolm u cayyaiHoe coovimue. Beposmuocms u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4yacToTa yacmoma cobvimus. Ponv manoseposmuvix u npakmuyecku | cobvimue, MAl08epoOamHoe U NPAKmu4ecku 00CmosepHoe

CJIy4YaiHOr o 00cmosepHbulx codbbimutl 8 npupooe u 6 obwecmee. Monema u | cobvimue.

co0bITHS USpanbHas KOCMb 8 Meopul 6epOSMHOCEN. H3yuamo 3nauuMOCMb  MANOBEPOAMHLIX COOLIMULL 8

(4 v) Ipaxmuueckas paboma « Yacmoma evinadenus opiay. npupooe u obujecmee HA BANCHBLIX Npumepax (asapuu,
HecuacmHvle cuyyau, 3awuma NepcoHAIbHOU
ungopmayuu, nepedaia OaHHsIX).
H3yuams ponv Kiaccuueckux 6eposmHOCMHbLIX Mooenell
(MOHema, uepanbHas KOCMb) 6 Mmeopuu 8eposMHOCMEL.
Habnwoame u uzyuamsv uacmomy cooblmuii 8 nNpOCMbix
IKCHEPUMEHMAX, 8 MOM HUclie ¢ NOMOWbIO YUPposwix
Pecypcos, 8 xo0e npaKmu4eckot pabomel.

O600menue, [IpencraBnennie  maHHbiX.  OmnucarenpHas — craTUCTHKA. | [IOBTOPATH W3ydeHHOE U  BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB City4aitHOTO COOBITHSI. 3HAHUU.

(5 4) Pemath 3aga4u Ha IpeICTaBICHNE U OMIMCAHUE TAHHBIX C

MOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HAIPABIISIONICH
MOMOIIIBIO.

Ob6cyxaarb NpuMepbI CITy4alHBIX COOBITHH,
MaJIOBCPOATHBIX U IPAKTUYCCKU JOCTOBCPHBIX CHy‘I&fIHBIX
COOBITHI, UX POJIU B IPUPOJE U )KU3HHU UEIOBEKA

8 kiacc (He MmeHee 34 4)

HazBaumue
pasaesa (Tembl)

OcHoBHOE Col€epiKaHuE

XapaKTepnchca JACATECJIBbHOCTH Oﬁy‘laIOIIII/IXCH
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(4uCy10 YacoB)

IloBTOpPEHHE
Kypca 7 kjacca
(4 9)

IIpencraBnenne  maHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
CrnydaiiHast ”3MeHYHUBOCTh. CpeiHue YucIOBOTO Habopa.
Cay4aiinble coOpiTus. BepositHocTH 1 yactoThl. Kitaccuueckue
MOJIEJIN TEOPUU BEPOSITHOCTEH: MOHETA U UIpallbHask KOCTb.

IloBTOpPSATH U3Y4EHHOE U BBICTPAUBATH CHUCTEMY
3HAHUM.
Pemary 3agaum (Mo BU3yaJbHOW omope) Ha

MPEACTABICHUE M ONHMCAaHUE JaHHBIX C
M3yYEHHBIX XapaKTEPUCTHK.

Pemary 3agmaum (Mo BU3yaJbHOW omope) Ha
MPEACTABICHUE T'PYNIUPOBAHHBIX JAHHBIX M ONUCAHUE
CIIy4aifHOM M3MEHYUBOCTH.

Pemars 3amaum (Mo BHU3YyaJbHOM omope) Ha
OTpe/ieNICHUE YaCTOThI CIy4YailHBIX COOBITUH, 00CYKIeHUE
MIPUMEPOB  CIIY4YalHBIX COOBITUH, MAaJOBEPOATHBIX U
MPAKTHYECKU TOCTOBEPHBIX CIy4alHBIX COOBITUI, NX POJIU
B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIOMOIIBIO

OnucarejbHast Ompxnonenus. [ucnepcus uucnogozo naoopa. Cmanoapmuoe | Oceaueamsv NOHAMUA: OUCNepPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUc1068020 Habopa. [uazpammel pacceusanus. OMKIOHEHUe, UCHONb308AMb MU XAPAKMEPUCTIUKU 0I5
PaccenBanue ONUCAHUA PACCEUBAHUS OAHHBIX.
JAHHBIX Yuacmeosamv 6  obcyyicoenuu  cunomeszvr 00
(4 9) OMCymcmeuu  UaU  HAIUYUU  CA3U N0  OUASPAMMAM
pacceusanus.
Cmpoump Ouazpammvl pacceusanuss no UMerUWUMCS
OGHHbBIM, 8 MOM YUCIe C NOMOWbI0 KoMNbiomepa (nocie
COBMECMHO20 AHAU3A).
MHo:kecTBa MHoXxecTBO, moaMHOXKecTBO. Omnepanuu HaJ MHOXecTBamu: | (OcBamBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
(4 ) oObeIUHEHNE,  TepecedeHue,  jgomonHeHue.  CBOHCTBA | MOJMHOXECTBO.
oreparuit HaJI MHO>KECTBaMHU: NEPEMECTUTENIBHOE, | BBINMOJHATH onepamnuu HaJI MHO>KECTBAMH:
coueTaTeIbHOE, pACIPEICIUTEILHOE, BKIIOUCHHUS. o0benuHeHne, IepeceueHne, JonoHeHne (TIo 00pasiy).
I'paduueckoe npeacTaBIeHIEe MHOXKECTB. Hcnoab3oBath CBOIiCTBA: NePEeMEeCTUTENHHOE,
COYeTaTeNIbHOe, pAacCHpeleUTeNIbHOe, BKIIOYCHUS (C

WCIOJIb30BaHNEM BU3YaJIbLHOH OIOPHI).
Hcnoab3oBath rpaduueckoe mnpeacraBieHUe MHOXKECTB
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IIpY ONMCAaHUU PEAIbHBIX IPOLECCOB U SBICHUM, NpHU
pELICHUH 3a]1a4 U3 JPYTUuX y4eOHbIX IPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YaJIbHOM OIIOPBHI).

BepositHOCTB
CJIy4aiiHOT O
co0bITUSA

(6 1)

DnemMeHTapHbIe COOBITHSL. Cnyuaiinble COOBITHSL.
bnaronpustcTByromue 31eMeHTapHble coobITus. BeposTHOCTH
coObITHI. ONBITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTApHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU.

OcBauBath Ha  0a30BOM  YpPOBHe  NOHSATHA:
JJIEeMEHTapHOE COOBITHE, CiIydyallHOe COOBITHE Kak
COBOKYIHOCTb ~ OJIarONpHUSATCTBYIOIIUX  3JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXHBIE HJIEMEHTAPHBIE COOBITHSI.
PemaTh 3aga4umM Ha BBIYMCICHUE BEPOATHOCTE COOBITHI
[0 BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITHH CIy4ailHOTrO
onbITa (C MCHOJIb30BAHUEM 3PUTEIBHOM HATISIIHOCTH
1/uny BepOaTbHOM OTIOPHI).

Pemath 3aga4m Ha BBIYMCICHHE BEPOSITHOCTEH COOBITHI
B ONbITAX C pPaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM 4YHCJE C IOMOILIBIO KOMIbIOTEepa (C
UCMOJb30BAaHUEM  3PUTEIbHOM  HArSIAHOCTH  W/WIH
BepOAITBLHOM OTIOPHI).

IIpoBoaUTH U M3YyYaTh ONBITHI C PAaBHOBO3MO>KHBIMHU
AIIEMEHTapHBIMU COOBITUAMHU (C MCIOIb30BAaHHUEM MOHET,
UTPATBHBIX KOCTeH, JIpYTUx MoJIeNei)
B XO/€ MpaKTHYECKOW paboThl (C HCIOJIb30BaHUEM
BU3YaJIbHOW OIOPHI).

BBenenue
Teopuro rpagos
(4 4)

B

Hepeso. Ceolicmeéa  Oepesa: eOUHCMBEHHOCMb  NYMU,
Cyuiecmeosanue BUCAYell BePUIUHbL, CBA3b MeNCOy YUCTIOM
gepuiuH u yuciom péoep. Ilpasuno ymocenus.

Oceausamv nonamun. oOepego Kak 2cpag) 0e3 yuxua,
sucauas eepuwiuna (1ucm), 6emeb depesa, nNymov 8 depese,
ouamemp oepesa.

H3yuams ceolicmea Oepesa: cywecmeosanue eucsauell
BEPUIUHBI,  €OUHCIMBEHHOCMb  NYMU — MedHcOy — 08YMs
BEPUIUHAMU, C853b MENHCOY HUCIIOM BEPUIUH U HUCTOM
pébep.

Yuacmeoeamw ¢ oocyscoenuu peuwenua 3adauu na nouck
U nepeuucienue nymei 8 oepege, onpeoeieHue YUCIA
sepuwiu unu péoep 8 depege, 06x00 OUHAPHO20 Oepesa, 8
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MOM Yucie C npuUMerRerHuem npaeuild YMHONCEHUA.

Cayuaiinbie
coObITHA

(8 1)

IIpomueononooscnoe  cobvimue.  Juacpamma  diliepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
coovimus. @opmyna crodxcenus eeposmuocmet. Ilpasuno
VMHOMNCEHUsl  8epossimHocmell.  YclosHas — 8eposmHocmb.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  CayuaiHo2o
9KCnepumMeHma 6 gude oepesd.

Oceéaugamv nouamuA. 63aUMHO NPOMUBONONONCHbLE
coovimus, onepayuu Hao coovlmusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jinepa (Jirepa—
Benna), coemecmuule u necogemecmmubvie coObimus.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUs. 08YX
coovimuil ((hopmyvl CLOJHCEHUS BePOSAMHOCMEL).
Yuacmeosams ¢ oocyscoenuu pewrenusn 3adauu, ¢ mom
ylcie mekcmosvle 3a0adu Ha onpeoesienue 6eposmuocmel
00veOuHeHuss u nepeceyeHuss COObIMUU C NOMOWDBIO
yucnogol  npsamotl,  ouazpamm  Junepa,  popmyisl
CILOJICEHUS BEPOAMHOCE.

Ocsaueamp nOHAMUA' npasuio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
CcoObIMUSL Oepeso CIYUALHO20 ONbIMA.
H3yyams  ceoiicmea  (onpeoeneHus)
cobbimuil.

Yuacmeoeamv ¢ obcyycoenuu pewenua 3adauu na
onpeoeieHue U UCNONIb308AHIUE HE3ABUCUMBIX COOLIMULL.
Yuacmeoeamv ¢ obcyycoenuu pewenua 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNOIb308aAHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UCUMbIX

0O000menue,
KOHTPOJIb
(4 4)

[IpencraBnenne naHubx. OnucaTenbHas cTaTucTHKa. ['padsl.
BepositHOCTB CIIy4aifHOTO COOBITHS. DJIEeMEHTHI
KOMOHMHATOPHKH.

I[loBTOpPSAITH WM3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUMU.

Pematp 3agaum Ha Ipe/ICTaBI€HUE U ONTMCAHUE TaHHBIX C
TIOMOIIBIO M3YYEHHBIX XapaKTEPUCTUK (c
WCIIOIh30BaHUEM BU3YaJIbHOW OTIOPHI).

Yuacmeoeamov 6 obcyycoenuu pewenua 3agpaum C
MpUMEHEHHEM TpadoB.

Pematy 3amaum  Ha  HAXOXACHUE  BEPOATHOCTHU
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTAM SJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PAaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMH (C BU3YaJITbHON OTIOPOH).
Yuacmeoeamv 6 oocyrcoenuu pewenusn 3anaum Ha
HaXO0XJCHUE BEPOSTHOCTEH 0ObETUHEHHS U MepeceueHust
COOBITHIA, B TOM YHCIIE HE3aBHCHMBIX, C UCTIOIB30BAHUEM
rpaguYecKux TPEACTaBICHUA W JepeBa CIy4ailHOTO
OTIBITA.

Yuacmeoeamv 6 oocymcoenuu pewenusn 3anaum Ha
nepevrciIeHne KOMOWHAIMK (Yrcia mepecTaHOBOK, YHCTa
COUYETaHMI), HA HAaXOXKICHHE BEPOATHOCTEH COOBITHII C
MPUMEHCHHEM KOMOWHATOPHKH, B TOM YHCIE C
MCIOJIb30BaHKEM TpeyroybHuka [lackans.

9 kaacc (He meHee 34 4)

Ha3zBanue
pasaesa (Tembl)
(umcyi0 Yacom)

OcHoBHOE coaep:xkaHue

XapakTepucTHKA JeATeJIbHOCTH 00y4al0IHXCs

IloBTOpPEHME [IpencraBnenne  paHHbiX.  OmnucarenbHass — CTaTHCTHUKA.
Kypca 8 kiacca Omnepanmu Hazx coOBITHSIMH. He3aBUCHMOCTE COOBITHIA.
(4 9)

IloBTOpPSATH H3y4YEHHOE U BBICTPAMBATH CHCTEMY
3HaHUMU.

Pematpb 3aga4u Ha npeacTaBiICHUE U ONMKUCAHUE JAHHBIX.
Pemats 3amauMm Ha  HaAxXOXJEHUE  BEPOATHOCTEU
00BEIMHEHNS W TIEPEeCEeUeHUs COOBITUM, B TOM 4YHCIE
HE3aBHCHMBIX, C  HCIIOJIb30BaHHEM  TpadUUYecKuX
MPEJICTABICHUIN U IEPEBA CIIYYalHOIO OIbITA.

Pemath 3a1aumM Ha mepevyuclieHne KOMOMHANUN (4ucia
MEepPEeCTaHOBOK, YHWCIA COYETaHWN), Ha HaXOXICHHE
BEPOATHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHCJIC C UCIIOJIb30BAHUCM TPCYTr'OJIbHUKA ITackans

DJ1eMeHThI
KOMOMHATOPUKH
(4 9)

KomOunatopunoe mnpaBuwio ymHOXeHus. IlepecTaHoBku.
®aktopuas. CodeTaHus W YUCIO COYETaHWH. TpeyeonvHukK
Iackans. llpaktruueckas padora «BeaucicHe BEPOSTHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (PYHKUIHN 3JIEKTPOHHBIX
TaOIUI.

OcBauBarh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE MPABHIIO YMHOXKEHHUS, YIOPSIOYECHHAS
napa, Tpoiika 0ObEKTOB, IEPECTAHOBKA, (PaKTOPHAIT YHCIIA,
COUEeTaHMe, YUCIIO COUETaHuM, mpey2onvHuk Ilackans.
Pemars mnpocreiimme 3agauyd  Ha IEPEUYUCICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIICHUE IEPECTAHOBOK
U COYETaHWM »SJIEMEHTOB pAa3JIMYHbIX MHOXKECTB (1O
oOpa3siry).

Pemiats mpocreiimme 3agayM Ha NPUMEHEHHE 4YHCIA
coueTaHuil B ayirebpe (COKpameEHHOoe YMHOKECHHE, ONHOM
HrroTona) (¢ Hampassionei moOMOIIbIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJadyd Ha
BBIUHCIICHUE BEPOSTHOCTEH, B TOM 4YHCIE C ITOMOLIBIO
ANEKTPOHHBIX TaOJUI] B XOJIe MpaKTU4YECKOW paboThl (C
BU3YaJIbHOW OTOPOii).

I'eomerpuueckas
BEpPOSITHOCTH
(4 4)

I'eomempuueckas éepoamnocms. Cnyuaiinvlil 6b100p MOUKU U3
@ueypel Ha niockocmu, U3 OMpesKa, U3 0yeU OKPYHCHOCHU.

Oceaugamp nonamue 2eoMempuyecKoll 6epoAMHOCIU.
Yuacmeoeamv 6 obcyscoenuu pewenusn 3adauu na
HAX0JICOeHUe BePOAMHOCMEN 8 ONbIMAxX, NPeoCmasUMbIX
KaK 8b100p MOYeK U3 MHO20Y20lbHUKA, Kpyed, OMmpe3Ka uiu
0y2u OKPYACHOCMU, YUCTI08020 NPOMEICYMKA

HcnsiTanus
Bepnyanu
(6 9)

Hcneiranne. Yenex u Heynaya. Cepust HCIIBITaHUH 10 IEPBOTO
ycnexa. Wcnbitanus bepnymiu. BepostHocTu coObiTuil B
cepun ucnbiTanuit bepuymau. [IpakTuueckas pabora
«Hcnperranus bepuymimy.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIEMEHTapHOE COOBITHE B UCHBITAHUH (YCIIEX U Hey/aya),
cepusi MCHBITAHWM, HACTYIUICHHME IIEpBOroO  yclexa
(Heynaum), cepus ucnblTaHuid bepHymu.

Pemiare mpocreiiinMe  3aJa4d  HA  HAXOXKICHUE
BEPOSATHOCTEH COOBITUI B CEpUM UCHBITAHUN 1O MEPBOTO
ycrexa, B TOM YHCJI€ ¢ MPUMEHEHHEM (DOPMYIIbI CyMMBbI
reOMETPHUECKON Mporpeccuu (¢ ornopoil Ha CIpaBOYHYIO
nH(pOpMaIIHUIO).
Pemiate mnpocreifimme

3agaumn Ha HaXOXACHUC
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BEPOSTHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
UCTbITAaHUN bBepHy/uIM, Ha HaxXO0XICHUE BEPOSTHOCTH
ONpEAENEHHOrO0 YHcIa YCIHEXOB B CEPUU HCIBITAHUN
bepuymnu (¢ BU3yanbHOH OMOPO).

H3yuarh B X01€e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOIIBIO IU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHui bepHynmu

Cayuaiinas
BeJINYHHA

(6 )

CnydaiiHass BeJIMYMHA M PaACHpPEENIEHUE BEpPOSTHOCTEM.
MaremaTuueckoe OXHUJIAaHME U JUCIEpPCUs  CIydailHOU
BennuuHbl. [IpuMepsl MareMaTHueckoro OXUJaHUs Kak
TEOPETHYECKOTO CPETHEr0 3HAUCHHS BETMUHUHBI.

[TonsTHe 0 3aKoHE OoNBIINX ynces. 3MepeHne BeposTHOCTEH
C OMOIIbI0 YacToT. [IpuMeHeHne 3aKkoHa OOJIBIITNX YUCET.

OcBouth Ha 0a30BOM YpPOBHe NOHATHSA. CiydaiiHas
BEIIMYHHA, 3HAYEHUE CIIy4ailiHON BEJIMYMHBI,
pacrnpeeieHre BEpOSITHOCTE.

M3yyare u 00cCyaaTh IpuUMEpPbl JUCKPETHBIX U
HENpPEepbIBHBIX CIy4ailHBIX BEIMYMH (POCT, BEC YEIIOBEKA,
YHMCJIEHHOCTb HACEJICHNUS, IPYTHe U3MEHUYUBBIC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJAEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMH
ombITaMu (OpOCaHWE MOHETHI, WIPaJbHOH KOCTH, CO
ClIy4yaiiHbIM BBIOOPOM H T. II.).

OcBauBaTh Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTE€MaTHYECKOE OKHUJIAHUE CIIy4alHOW BEJIWYMHBI KaK
TEOPETUYECKOE CPENHEE 3HAUCHUE, AUCTIEPCHS CIydaiiHON
BEJIMYMHBI KaK aHAJIOT AMCIIEPCUH YUCIOBOT0 Habopa.
Pemiate 3aja4yum Ha BBIUKCICHUE MAaTEMaTHYECKOIO
OKMJAHHWS W  JUCIEPCUU JHCKPETHOW  CIlydailHOU
BEJINYUHBI 110 3aIaHHOMY PacHpeleIeHUI0, B TOM YHUCIE
3a/1a4, CBSI3aHHBIX CO CTPaxOBaHUEM M JIOTepesMHU (C
HaIpaBJISIONICH MTOMOIIIBIO).

3HAKOMHTBCSI C MaTeMaTUYECKUM OXHUJAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENesICHUd, B TOM 4YHCIIE
pacrpeneneHus Ciy4aiiHON BEIMYMHBI «YHUCIIO YCIIEXOB» B
cepuM ucnblTanuii beprymm.

M3yyaTrs yacToTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIyYalHYIO BEJINUNHY.
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3HAKOMHUTBLCSI C 3aKOHOM Oonbimmx uucen (B Qopme
bepuynnu): npu OONBIIOM 4YHCIE OMNBITOB YacTOTa
cOOBITHS OJTM3KA K €T0 BEPOSITHOCTH.

Pemathb 3a1a4n Ha U3MEPEHUE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIFOIIEH TTOMOIIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJIBIINX YHCEN B 000CHOBAaHUU
YaCTOTHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEM.
OO0cyxnaTh 3aKOH OOJBIIMX YHCENT KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMYUBOCTU B U3MCHUUBBIX SIBICHUSX,
pOJb 3aKOHA OOJBIIMX YHCEN B MPHPOJE U B KHU3HH
YeJI0BEKa.

0O606menue,
KOHTPOJIb
(10 v)

IIpencraBineHne  JaHHBIX.
BepostHoCcTh CIIy4aliHOT O COOBITHSL.
KomOuHaTopuku. CirydaliHble BEIMYUHBI U PACTIPEICTICHHUS.

OnucarenpHas  CTAaTUCTHKA.
OJIEMEHTEI

IloBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHU.

Pemiate 3a7a4u Ha NIpECTaBICHUE U ONMCAHKUE JAHHBIX.
Pemats 3a1a4u Ha HaXOXKJICHHE BEPOSTHOCTEH COOBITHH,
B TOM 4YHUCI€ B ONBITAX C PaBHOBO3MOKHBIMU
3JIEMEHTapPHBIMH COOBITHSIMH, BEPOSITHOCTEN
OObEIUHEHNS U MepeceuyeHus] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B OIIBITAX C CEPHUAMU CIyYaWHBIX UCIIBITAHUN
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M.C. Sxup. — M. : Benrana-I'pad

['eomeTpusi: 7 kmacc: AUAAKTUYECKHWE MaTepHasbl: COOpPHHMK 3a1ad M KOHTPOJBHBIX pador / A.I'. Mep3mik, B.b.
[Tononckuit, M.C. SAAxup. — M. : Bentana-I'pad

I'eomerpusi: 7 knacc: merogumdeckoe nocoodue/E.B. bynko, A.I'. Mep3nsak, B.b. Ilonouckuit, M.C. Sxup. — M. :
Benrana-I"pad

5.T'eometpusi: 8 kiacc: y4eOHUK IJi yyanuxcsi oomeo0pazoBaTeibHbIX yupexaeHuit/ A.I'. Mepansk, B.b. [Tononckuit,
M.C. Axup. — M. : Benrana-I'pad

I'eomeTpusi: 8 kiacc: OUIAKTUYECKUE MaTepualbl: COOPHUK 3aJad M KOHTPOJbHBIX padotr / A.I'. Mep3nsik, B.b.
[Tonouckwmii, M.C. SAxup. — M. : Benrana-I'pad

I'eomerpus: 8 kmacc: meroaumdeckoe mocodue/E.B. bymnko, A.I'. Mep3msak, B.b. Tlomonckuii, M.C. Skup. — M. :
Benrana-I'pad

6. ['eomeTpus: 9 knace: ydeOHUK J1s1 yqamuxcs o01eodpasoBatenbHbix yupexaenuii/ A.I'. Mepsnsk, B.b. Tlomonckuii,
M.C. Sxup. — M. : Benrana-I"pad 63



['eometpusa: 9 kmacc: MUAAKTHYECKHE MaTepHasbl: COOPHHK 3a1ad M KOHTposubHbIX pador / A.I'. Mepsnsik, B.b.
[Monmonckwuii, M.C. SAkup. — M. : Benrana-I"pad

I'eometpusi: 9 kiacc: meromuueckoe nocooue/E.B. byuko, A.I'. Mepsnsk, B.b. [lononckuii, M.C. Sxup. — M. :
Benrana-I'pad

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
https://uchi.ru/

https://education.yandex.ru/

https://edu.1sept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamagia.ru/
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