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OdenepanbHas pabouas mporpamma mo ydeOHoMy mpenmery «MaremaTtuka
(6a30BbIN ypoBeHB) (mpeaMeTHas obnacth «Matematuka u uHopmaTuka») (manee
COOTBETCTBEHHO — MporpaMmMa TO0 MaTeMaThKe, MaTreMaThka) BKIIIOYaeT
MOSICHUTENILHYIO  3aIlMCKY, COJAep)KaHue OOydeHMs, I[UJIAaHUPyEeMble pe3yJIbTaThl
OCBOEHUSI IPOTPAMMBI IO MaTeMaTHKE.

[HOACHUTEJIbHAA 3AIINCKA

@enepanpHas pabodas MporpaMMa IO MaTeMaThke i OOyJaroluXcs C
3aJIep>KKOM Tmcuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOrO 0O0IIIETO
oOpa3oBaHusi TOATrOTOBIIEHa Ha oOcHoBe DeaepasbHOrO  TOCYIAPCTBEHHOIO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro obOumiero  ob6pazoBanus  (IIpukas
Munnpocsemenuss Poccun or 31.05.2021 r. Ne 287) (mamee — dI'OC OO0O),
denepallbHOM agaNnTHPOBAHHOW 00pa30BaTEIBHON MPOTrpaMMBbl OCHOBHOTO OOIIETO
oOpa3oBaHusl i OOYYarOMIMXCSl C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI
(ITpuka3z Munnpocsemenus: Poccun ot 24 nosiopsa 2022 . Ne 1025), denepanbHoit
paboueil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs 1O Y4eOHOMY MpEAMETY
«Maremaruka», DenepanbHON MPOrpaMMbl BOCIIUTAHHUS, C YIETOM paclpeIeIeHHBIX
0 KJjaccaM IHpoBepseMbIX TpeOOBaHMM K pesyiabrataM ocBoeHust dDenepasibHOM
aJlalITUPOBAaHHONW 00pa30BaTEeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUs
U1 OOy4aroluXcsl C 3aJEpKKOM IMCUXUYECKOoro pas3Butusa. B pabouell mporpamme
yUYTEHBI UJI€U U NoNoxkeHus: KoHuenuuu pa3BUTHS MaTeMaTHYECKOro 00pa30BaHus B
Poccuiickon denepanumu.

OO0mas xapakrepucTuka yueoHoro npeamera «MareMaTuka

VYueOHupiii npeamer «MaTemMaThka» BXOAMT B MPEIMETHYIO 00JacTh
«Marematuka ¥ uHpopmatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHOU
KYyJABTYpPbl U JIOTUYECKOTO MBINUICHUS, (HOPMHPOBAHUIO YMEHHUS TOJIb30BATHCS
aNrOpuTMaMHM, a TAaKXKe MPUOOPETEHHIO MPAKTUYECKHUX HABBIKOB, HEOOXOJUWMBIX B
MoBCeAHEBHOW ku3HM oOywatommuxcst ¢ 3[IP. VYueOnblii mnpemMer pa3BHUBaeT
MBIIIJICHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIHMOHAIBHYI0 TPaMOTHOCTb,
YMEHHUS  BOCHPHHHMAaTh W  KPUTUYECKH  aHAIM3UPOBaTh  HMHGPOPMAIIHUIO,
MPEICTABICHHYIO B PA3JIMYHBIX (POpMax.

OOyuenue marematuke JAa€T BO3MOXKHOCTh pa3BHUBarh y oOyuaromuxcsa ¢ 311P
TOYHYI0, PAIMOHAIBFHYI0 W WH()OpPMATHBHYIO peuYb, YMEHHE OTOUpaTh Hambosee
MOJXONSAIINE SI3BIKOBBIC, CUMBOJIIMYECKHUE, TpadUdecKue CPencTBa IS BBIPAKEHUS
CY)KJICHUU U HATJISITHOTO UX MPEICTABICHHUS.

Heo0xomuMpIM KOMITOHEHTOM OOIIEH KYIBTYphl B COBPEMEHHOM TOJKOBAHHUH
ABISIETCS  O0llee 3HAKOMCTBO C METOAaMU TO3HAHUS  JICHCTBUTEIBHOCTH,
MPEACTABIECHUE O MPEAMETE U METOAAX MATEMATUKH, UX OTIIMYUN OT METOJIOB IPYTUX
€CTECTBEHHBIX U T'YMAaHUTApPHBIX HAayK, 00 OCOOEHHOCTSAX NMPUMEHEHUS] MaTeMaThKu



JUISL pelIeHUs] HAyYyHbIX W TMPUKIAJHBIX 3adad. TakuMm oOpa3oM, MareMaThuyecKoe
oOpa3oBaHUE BHOCUT CBOI BKJIaJ B (hopMHpOBaHUE OOIIEH KyIbTYphl YEIOBEKA.

N3yueHne MareMaTtuku TakKe CHOCOOCTBYET ACTETUYECKOMY BOCIUTAHUIO
YeJIOBeKa, MOHUMAHUI0 KPacoThl M H3SIIECTBA MATEMaTUYECKUX PaCCYKICHHM,
BOCIIPUSATHIO TEOMETPUYECKUX (POPM, YCBOCHHIO UJIEH CUMMETPHH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHus mnpeaMery «Martemaruka» ¢
y4eToM 0coObIX 00pa3oBaTeNbHbIX MOTpeOHOCTeN oOyuatomuxcs ¢ 3[1P. OBnanenue
y4eOHBIM MpeaMeToM «MareMaTrka MpeCTaBIsIeT ONPEAeICHHYIO CI0XHOCTh IS
yuamuxcs ¢ 3I[IP. V obyuatomuxcst ¢ 3[IP nHanbonee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHUU CJIOBECHO-JIOTHYECKUX (OPM MBIIUICHUS, MOITOMY aOCTpaKkTHBIE W
OTBJICUCHHBIC KATETOPUU MM TPYAHOJIOCTYHHBI. B TOXXe Bpems mpu crenuagsbHOM
oOydeHUH OOyYarIIMecs MOTYT BBINOJHATH 3afaHus 10 anroputmy. OnHu
BOCIIPUUMUYHKBBI K TIOMOIIM, MOTYT BBIMOJHUTH MEPEHOC Ha aHAJIOTHMYHOE 3aJlaHKe
YCBOEHHOTO crioco0a pemieHus. CHUXKEHUE PA3BUTHSI MBICTUTEIBHBIX ONEpaIui u
3aMEJIEHHOE CTAHOBJICHUE JIOTUYECKUX JIEMCTBUUA TIPUBOIAT K HEJOCTATOYHOMU
OCMBICJICHHOCTH COBEPIIAEMBIX YYCOHBIX NEUCTBHH. Y 0OydYaromuxcs 3aTPyIHCHBI
CUYCTHBIC BBIUMCIICHUS, MPOU3BOJMMBIE B yMe. B TNMHChbMEHHBIX BBIYMCICHUSX OHH
MOTYT TIPOITYCKaTh OJWH M3 MPOMEXKYTOUHBIX maroB. [lpu paboTe ¢ 4YMCIOBHIMU
BBIPOKCHUSIMH, BBIYUCICHUEM WX 3HAYCHHS MOTYT HE YACPKHBATh IPaBUIIbHBIN
nopsiiok  AeiictBuid. [lpu ynporenuu, npeoOpa3oBaHUM BBIPAKCHUN ydYallUecs ¢
3[IP He MOTYyT CaMOCTOATEIbHO MPHUHATH PEIIEHHE O TOCJIEI0BATEIIBHOCTH
BBINIOJIHEHUSL JIeWCcTBUI. KOHKPETHOCTh MBIIUIEHUSI OCJIOKHSET YCBOEHUS HABBIKA
pelieHns YpaBHEHWM, HEpPAaBEHCTB, CHUCTEMbl YypaBHeHUH. MM ManomocTynmHo
CoBepIlieHne 00PATUMBIX OTIEPALIHA.

Huzknit  ypoBeHb  pa3BUTHS  JIOTMYECKHX  OINEpaldi, HEIOCTAaTOYHAs
00OOIIIEHHOCTh MBIIUICHUS 3aTPYAHSIOT U3y4YeHHEe TeMmbl «DyHKUUW»: TpHU
onpefeneHny  (QYHKIUOHAIBHOW 3aBUCHUMOCTH, TPU OINUCAHUU TpaduyecKon
CUTyaIuH, UCIIOJIB3Ysl TCOMETPUUCCKUH, anredpandeckuii, GyHKIIMOHAIBHBINA S3BIKU.
Hepenko ywammecs: He BUISAT pa3HUIIBI MEXAY 00JACThIO OIpeaeneHuss GyHKIUHA U
00J1aCThIO 3HAYCHUIA.

Pemenue 3amad compsikeHO € TPYAHOCTAMH O(DOPMIICHHSI KPAaTKOW 3arucH,
MPOBEECHUS aHaIN3a YCIOBUA 3aJlauu, BbIJEIEHUS CyllecTBeHHOTro. O0yyaromuecs ¢
3IIP 3arpyaHsIOTCS CAENaTh YMO3AaKIIUEHUE OT OOIIEero K 4YacTHOMY, HEpPEIKO
BBIOMPAIOT HEpAlMOHAJIBbHBIE CHOCOOBI  PEIICHHsS, WHOT/Aa OTPAaHUYHBAIOTCA
MaHUOYJSALHUSIMU C YUCTAMU.

[Ippu wu3ydyeHunm reoMeTpuyeckoro marepuana ooOyvatomuecss ¢ 3IIP
CTaJKHUBAIOTCSI €  TPYAHOCTHIO  JIeNlaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
nocJjeaoBaTeNbHble paccykaeHus. HempouHble 3HaHUSI OCHOBHBIX TEOPEM T'€OMETPUU
MPUBOAUT K OIIMOKaM B PEIIEHUU TeoMeTpuyeckux 3aaad. OOydaromuecs MOTyT
MOAMEHUTH (DOPMYITy, HEMIPABWIBHO MIPUMEHUTH TeopeMy. K cepbe3HbIM OIImOKaM B
pelleHnyd  3aJad  NPUBOAST  HEJOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. VM CJI0XKHO BBINOJHUTH YEPTEXK K YCIOBHIO, B MHUCHbMEHHBIX
paboTax OHU HE MOTYT NMPUBECTU OOBSICHEHUE K YEPTEKY.

ToYHOCTh 3aMOMUHAHUSI U BOCIPOU3BEACHUS Yy4eOHOro MaTepuayia CHUKECHbI
[0 NpPUYMHE CJIa00OCTU MHECTHYECKON AESATEIbHOCTH, CYKEHHUSI 00bemMa MNaMSITH.



O6yuaronumes ¢ 3IIP TpeOyercst Oofbliie BpeMEHM Ha 3aKpeIUIeHHEe MaTepuaa,
aKTyaJId3alus 3HaHUM 10 OMope NPy BOCIIPOU3BEICHUU.

JUis  mpeojoyieHHsT  TPYAHOCTEH B HM3YyYEHUHM  Y4YeOHOro  IpeaMeTa
«MatemaTtuka» He0OX0oquMa ajanTaius o0beMa U XapakTrepa ydeOHOro MaTepualia K
MO3HABATEIbHBIM BO3MOXKHOCTAM yuamuxcs ¢ 3IIP. Cnenyer yueOHBIM Marepuan
MPENOJHOCUTh HEOOJBIIMMHU MOPLUUSAMHU, YCIOXKHSS €ro MOCTENEeHHO, U3bICKUBATH
cnocoObl  aJanTallMM  TPYAHBIX 3aJaHUM, HEKOTOphlE TEMbl JaBaThb Kak
03HAKOMUTEIIbHBIE; UCKJIIOYaTh OTJIETIbHBIC TPYAHBIE J0Ka3aTeIbCTBA;
TEOPETUUYECKUN MaTepuall PEKOMEHJyeTCsl H3ydaTh B IIPOLECCe MNPAKTHYECKOU
NESATENbHOCTH MO pelleHUut0 3anady. OpraHudeckoe €IMHCTBO MPAKTUYECKOW U
YMCTBEHHOM JI€ATETbHOCTH Y4YalllUXCi Ha YpPOKax MAaTeMaTHKH CIOCOOCTBYIOT
OPOYHOMY M CO3HATEIbHOMY YCBOEHHIO Oa3MCHBIX MAaTeMAaTHYECKUX 3HAHUUA U
YMEHUHU.

Hesau n 3aqa4u n3ydeHust yueOHoro npeamera «MaTeMaTuKa

[TpuopuTeTHRIME TIETIMHU O0OYUICHHUSI MaTeMaTUKe B 5—9 Kitaccax sIBISIOTCS:

* (¢opMupOBaHUE MECHTPAJIbHBIX MaTEeMaTUYECKUX TMOHSITHH (YUCTIO0, BEJIWYHHA,
reoMeTpuyecKas durypa, nepeMeHHas, BEpPOSITHOCTb, byHKIMSN),
o0ecrneunBaroOUX MPEEMCTBEHHOCTh U TEPCIEKTHBHOCTh MaTeMaTUYeCKOTO
obpazoBanus odyuaromuxcs ¢ 3I1P;

* monBeneHue oOywarommxcs ¢ 3[IP Ha pmoctymHOM IS HMX YpOBHE K
OCO3HAaHUIO B3aMMOCBA3M MATEMaTHKUM M OKPYXKAIOIIEr0 MHpa, MOHUMaHUE
MaTeMaTHUKH KaK 4acTH OOIIEeH KyJIbTyphl YEJIOBEUECTRA;

" pa3BUTHE HUHTEIJICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOYYaAIOIIMXCS C
3I1P, mo3HaBaTeabHON aKTUBHOCTH, UCCJICIOBATEILCKUX YMEHUM, KpUTUYHOCTH
MBIIIJIEHUSI, UHTEpECa K U3YYECHUIO0 MAaTeMaTHKH;

» (¢opmupoBaHue (PYHKIIMOHATBLHOW MAaTeMaTHYeCKOM TPaMOTHOCTH: YMEHUS
pacrio3HaBaThb  TPOSBICHHS  MaTeMaTHYECKUX  IOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBIX >KU3HEHHBIX CHUTYyallMSIX W TPU HU3YYCHUH
JIPYTUX y4eOHBIX IPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMymHpoBaTh WX Ha S3BIKE MAaTEMAaTHKHA M CO3/1aBaTh MaTeMaTHYeCKUe
MOJICJIM, TPUMEHATH OCBOCHHBIM MAaT€MAaTUYECKUW anmapar Ui pEeleHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a7a4, HWHTEPOPETUPOBATH M  OLICHUBATH
MOJYYEHHBIE PE3YIbTATHI.

JloCTHKEeHHE ATUX 11eJIel 00ecTieunBaeTCsl peIICHUEM CISYIOMINUX 3a/1a4:

» ¢opmupoBarh y oOydaronuxcst ¢ 3[IP HaBbIkM y4eOHO-TIO3HABATCIHHOM
NEATCIbHOCTH: IUIAHUPOBaHUE PAOOTHI, TOWCK paIlMOHAJIBHBIX ITYTCH ee
BBIMIOJIHEHUSI, OCYIIIECTBICHUSI CAMOKOHTPOJIS;

" CrOCOOCTBOBaTh HHTEINICKTYaJbHOMY pPa3BUTHIO, (OPMHUPOBATh KadecTBa,
HEOOXOAMMBIC YEIIOBEKY ISl TIOJTHOIICHHOM XHU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMaTUYECKON JESITEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYUIIMH, IPOCTPAHCTBEHHBIX MPEACTaBICHHH, CIIOCOOHOCTH K MPEOAO0JICHHUIO
TPYAHOCTEM;



* QopmHpOBaTh KIIOYEBBIC KOMIIETCHIIMM YYaIl[UXCS B paMKax MPeIMETHOU
obmactu «MaremaTtuka 1 HH(pOpMaTHKaY,

" pa3BUBaTh NOHATHITHOE MbIILIEHUS oOydatouuxcs ¢ 311P;

" OCYIIECTBISTh KOPPEKIUIO TTO3HABATEIBHBIX MporeccoB odydatomuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIS OCBOCHHS MPOTPaMMHOTO Marepuaia 1Mo ydeOHOMY
peaMeTy;

" MpeaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMA O00pa30BATENbHBIX JC(UIIUTOB
B OCBOEHUH NPEIUIECTBYIOIIETO MPOrPaMMHOT0 Marepuaja y oOydarommxcs C
3IIP 1 HEnQOCTAaTKOB B NX MAaTEMaTUYECKOM Pa3BUTHUU;

" copMHUPOBATH YCTONYMBBINA MHTEPEC yUAIIMXCS K TIPEAMETY;

" BBISBJIATH M Pa3BUBATh MAaTeMaTHYECKHE U TBOPUYECKHE CIIOCOOHOCTH.
OcCHOBHBIE JINHUM COZAEP)KaHMUS Kypca MareMaTtuku B 5—9 kiaccax: «Hucna u

BBIUUCIICHUS», «Anredpa» («AnreOpandyeckue BBIPAKEHHS», «YpPaBHEHUS W
HepaBeHCTBa»), «Dynkuum», «leomerpus» («l'eomerpudeckue Gurypsl um ux
CBOICTBay, «/3MepeHre reoOMeTpHUECKIX BEJTHMUNHY ), «BEpOsATHOCTD U CTAaTHCTUKAY.
JlaHHbBIC TUHUH Pa3BUBAIOTCS MapauIeNbHO, KaX/1ast B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBHUCHMO OJHAa OT JPYrod, a B TECHOM KOHTaKT€ H
B3auMoieicTBUU. Kpome 53T0oro, ux OOBEOUHSET JOTHYECKas COCTaBISIONIas,
TPaIUIIMOHHO TPUCYIIAasi MaTeMaTUKe ¥ IPOHU3BIBAIONIAS BCE MaTeMaTHYECKUE
Kypcel W coaepxarenpHble JsmmHHA. CdopmynupoBanHoe B DenepanbHOM
TOCYJIapCTBEHHOM 00pa30BaTeIbHOM CTaHJIapTe OCHOBHOTO OOIIEro oOpa3oBaHMUsI
TpeOOBaHHWE «YMETh OINEPUPOBATH MOHITUSMU: ONPEACICHHE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHE paclo3HaBaTh MCTUHHBIE W JIOKHBIE BBICKA3bIBAHUA,
NPUBOAUTH TMPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS W OTPHUIAHUS
BBICKa3bIBAHU» OTHOCUTCS KO BCEM Kypcam, a (OpMUPOBAHHUE JIOTUYECKUX YMEHHUH
pacmpenensieTcss MO0 BCeM TroaaM oOydeHHss Ha YpPOBHE OCHOBHOIO 0OIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHUSA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylIbTaTaM
ocBoeHuss DenepanbHOM pabodeil mporpaMmbl, paclpeAcICéHHBIM II0 To/aM
oOydeHHs, CTPYKTYpUPOBAHO TaKuM o00Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHLUIINAIBHBIM BOIpOcaM oOydaroluecs oO0paliajuch HEOJHOKPAaTHO, YTOOBI
OBIIQJICHUE MATEeMaTHUYECKUMHU TIOHSATHUSMH ¥  HAaBBIKAMU  OCYIIECTBISIOCH
MOCJIEZI0BATENbHO U MOCTYIATENIbHO, C COOMIOIEHUEM IPUHIIUIIA IPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKIIOYAJINCh B OOIIYI0 CHUCTEMY MaTreMaTHYeCKUX MpeICTaBICHUMN
obyuaromuxcs ¢ 3IIP, pacumpsas u yryonsas e€, o0pa3ys IpouHble MHOKECTBECHHBIE
cBsi3u. OOmue 1enn u3ydeHus ydeoHoro mpeamera «Maremarukay MpeicTaBlIeHbl B
denepanbHON pabodeit mporpaMMe OCHOBHOTO OOIIEro oOpa3oBaHusl.

Oco0enHocTH 0TOOpPa M aJaANTANMH Y4eOHOT0 MaTepHaJia 10 MaTeMaTHKe

OOyuenue yueOHOMYy mipeamery «MareMmarukay CTPOUTCS Ha CO3JaHUU
ONTUMAJILHBIX YCIOBUM NJI1 YCBOCHHSI MIPOTPAMMHOr0 Marepuaia o0y4yaroluMuUcs ¢
311P. bonbiioe BHUMaHUE yAENseTCsl 0TOOPY YUeOHOTO Marepualia B COOTBETCTBHUH C
MPUHIIMAIIOM JOCTYMHOCTH NPH COXpaHEHUU 0O0IIero 0a30BOr0 YpOBHS, KOTOPBIM
JIOJIKEH TIO COJIEPKAHUIO U 00BEMY OBITh aIalTUPOBAHHBIM J1J1s1 oOyyatomuxcs ¢ 3I1P



B COOTBETCTBUM C HUX OCOOBIMH oOOpa3zoBarelbHbIMU MOTpeOHOCTIMU. Cremyer
o0nerynTh OBIaJeHHEe MarepuajgoMm oOyuaromumucs c 3IIP mocpernctBoMm ero
JETAIbHOTO OOBSICHEHUS! C CUCTEMAaTUYECKUM MOBTOPOM, MHOTOKPATHOM TPEHUPOBKU
B NPUMEHEHUM 3HAHWM, HUCIONB3Ys MPUEMbl aKTyalu3aluu (BU3yasibHasi oOIopa,
MaMsTKa).

®denepalibHas NporpaMma MpeaycMaTpruBacT BHECEHUE HEKOTOPBIX U3MEHECHUN :
yMEHBIIIEHHEe 00beMa TEOPETUUECKUX CBEICHHUI, BBIHECEHHE OTACIBHBIX TEM WIH
LETBIX Pa3/iesIoB B MaTepualibl 1jisi 0030pHOT0, 03HAKOMUTEIBHOTO U3yUYEHUS.

HN3menenus nporpammsbl B 5-9 kiaccax

MartemaTnka B S 1 6 Ki1accax

B 03HaKOMUTENHbHOM IUJIaHE PEKOMEHIYETCS H3y4aTh CIEAYIOIIUE TEMBbI:
«Pumckas nymepauus», «PaBubie Quryps», «Hununap, xonyc, mapy», «Kyo»,
«IIpssmoyronbHbIN napamnenenunen», «llepemeinienue Mo KOOPAUHATHOU MPSIMOI»,
«Mopaynp uucnay, «HuciaoBble NpoMEKXYyTKH»; «MacmTady» (uM3y4yaeTcss B Kypce
«"eorpadusy); «M300pakeHne reoMeTpuueckux (puryp Ha HEIMHOBAHHON Oymare ¢
UCIMOJBb30BAHUEM LIUPKYJSA, JIMHEHKH, YroJdbHHKA, TpaHCHoOpTupay», «JlnuHa
okpyxkHOCTHY», «IImomans kpyra», «llapannensuesie npsiMbiey, «IlepneHAuKyISIpHBIE
npsambiey», «OceBas W IEHTpalIbHAsE CUMMETPUN» (U3y4daeTcs B Kypce IreOMEeTpHH);
«beckoHeUHbIC TMEPUOTUYECKHUE JECATUYHBIC ApoOu. JlecsaTuuHoe NpUOIMKEHUE
OOBIKHOBEHHOU Apo0u» (M3ydaeTcst B Kypce ajireopsbl).

CnenyeT yMEHBIINTh KOJHWYECTBO YAaCOB HA CIEAyHOIIHE TeMbl: «PemeHue
JOTMYeCKu 3ajau», «JlimnHa orpeska», «lllkamspy, «PacnpenenuTenbHbI 3aKOH
YMHOKEHU», «3aMuch MPOU3BEICHNUS C OYKBEHHBIMU MHOXKUTEIIMUY, «[locTpoenue
KoH(UTrypanui U3 YacTedl MpsSMON, OKPYKHOCTH Ha HEJTWHOBAHHOM M KJIETYATOM
oymare», «Jlenmurenu u kparnsie. [IpuzHakm nenumoctu», «Hambonpmmii oOnui
JeNUTENh W HauMEHbIee oOInee KpaTtHoe. J[enmmMocTh CyMMBbI U MPOU3BEIICHUS.
«IIpuBenenue apobOU K HOBOMY 3HaMeHarento», «Haxoxkaenue dactu menoro u
nesoro mo ero yactuy. «OKpyriieHHe AECSITHYHBIX Apobeit». «Permenue 3amau
nepeOopoM BCceX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHWE OYKBEHHBIX BBIPAKCHUUN
0 YCIOBUIO 3aJaun». BbICBOOOAMBIIMECS Yachl MOXKHO HCIOIb30BaTh Ha
MOBTOpEHNE (B Havaje U KOHIIE y4eOHOro rojaa), Ha u3ydyeHne Haubojee TPYAHBIX U
3HAUYMMBIX TeM: B V KJlacce — Ha pellieHne YpaBHEHUH, IPUBEICHUE TPOOU K HOBOMY
3HAMEHATEeI0, YMHOKEHHE U JICJIEHHUE JACCATUYHBIX Tpo0ei, n3MepeHue yrios; B VI
KJIACCE — JIEMCTBHUS C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMUA YHCIIAMHU, PELICHUE
YpaBHEHHM, CIIO)KEHUE U BBIYMTAHUE YHCEN, COJAEPKAIIUX LETyI0 U APOOHYIO YacTh,
Ha YMHOXXEHUE U JICJICHHE OOBIKHOBEHHBIX APOOCiH.

Auiredpa

B 03HaKOMUTENBHOM IUIaHE PEKOMEHIYETCS H3y4aThb CIEAYIOIIUE TEMBbI:
«ppaunonanbuble uncina. JlelictButenbHble ynciia», «CpaBHEHUE JEHCTBUTEIbHBIX
yuces, apupMeTHIECKUEe JEUCTBUS C JAEHCTBUTENIBHBIMU unciamMuy», «Haxoxnenue
NpUOJIMKEHHBIX 3HAYEHUM KBaJApaTHOro KopHs», «Teopema Buera», «Pemenus
YPABHEHUI TPEThEU M YETBEPTOU CTEMEHEN PA3IOKEHUEM HA MHOKUTEINY, «DyHKIUA
y =VX u ee rpaduk», «IIorpemnocTs ¥ TOUYHOCTH NPHOTMKEHHA», «UeTHbIE H
HeueTHbIe QyHKIMU», «DyHKIHS y=X"», « DyHKIMs y= ax>, ee rpadyuK U CBOKCTBA.
I'paduku Gpynkumii y= ax*> + n u y=a(x-m)?, «YpaBHEHHE C JBYMS ICPEMEHHBIMH U



ero rpadpuk», «I'padpuueckuid  crmocod pelIeHHUs] CHUCTEMBI  YpPaBHEHHI»,
«M300paxeHue 4jaeHOB apu(PMETHUYECKOW U MeOMETPUUYECKOM MPOrpeccCHil ToUKaMu
Ha KOOPJMHATHOW IUIOCKOCTU. JIMHEMHBIA M 3KCIOHEHUUAIBbHBIN POCT. CIlOXKHBIE
MIPOLCHTBI.

CrenyeT yMEHBIINTh KOJWMYECTBO YacOB HA HM3ydYeHHE TeM: «DOpMyJibI»,
«/lokazatenbCcTBO TOXKIAECTBY», «JIMHEHHOE ypaBHEHHE C JABYMS HEHU3BECTHBIMM,
«I'paduk TMHEHHOTO YpaBHEHUS C ABYMs MepeMeHHbIMUY, «['paduyeckoe perieHue
JIMHEWHBIX YPABHEHUN W CHCTEM JIMHEMHBIX ypaBHEHHUI», «CBOMCTBA KBAAPATUYHOM
GyHKIUNY.

BricBoOoiuBIIMECS Yachl PEKOMEHAYETCS MCMOIb30BaTh: IS JIy4llIel
npopaboTku Haubosnee BaxHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemenue
CUCTEM ypaBHEHUI», «COBMECTHBIE JEHUCTBUS C Apo0siMuy», «IIpuMeHeHne CBOMCTB
apu(pMETUYECKOro KBaJpaTHOIO KOPHS»;, Ha IIOBTOPEHHUE, peuleHue 3ajad,
npeoOpa3zoBaHUE BRIPAKEHUH, a TAKKE Ha 3aKpeIJICHUE U3YYEHHOI0 MaTepuaa.

I'eomerpusn

CrenyeT OCHOBHOE BHUMAHUE YAEIUTh MPAKTUYECKOW HANPaBIEHHOCTH Kypca,
UCKJIIOYMB U YINPOCTHB Haubojee CIOXKHBIA I BOCHPHUATHS TEOPETUUYECKUIN
matepuas. Ha ypokax reoMerpuu HEOOXOJMMO MAaKCHUMAJIbHO UCIOJIb30BaTh
HarJIsHbIEe CpeacTBa OOydeHus, OOoJbllle MPOBOAMTH MPAKTUUYECKUX pPadOT C
ydauiuMucs, pemath 3aj1a4u. CTpouTh pelieHue 3a/1a4 Mpu MOCTOSTHHOM O0pallieHuu
K HaIJBSIAHOCTU — PUCYHKAM U 4epTeKaM.

O3HakOMHUTENBHO JaTh TeMbl: «TeopeMbl W J0Ka3aTelIbCTBO. AKCHOMBDY,
«/lokazatenbcTBO OT TPOTHUBHOIO», «CyIIEeCTBOBAHHE U  €IUHCTBEHHOCTH
NEPICHAUKYIApa K NpsiMon», «MeTtox reoMerpudeckux mect», «Meton yaBoeHus
Menuanb, «Teopema Paieca u TeopeMa 0 IPONOPLUOHAIBHBIX OTpe3Kax», «LlenTp
Macc  TpeyroibHuka», «/3MeHeHue TPUTOHOMETpUYECKUX (YHKUMA  TpHU
BO3pacTaHuu yria», «DopMyibl [JJs paauyCcOB BIMCAaHHBIX M  OIMCAHHBIX
OKPY)KHOCTE€M  TPaBWJIBHBIX  MHOTOYTOJIbHUKOBY»,  «YPaBHCHUE  MPSAMOMN»,
«/IBmxkenuey», «CBoilcTBa ABWXKEHUA», «TeopeMa 0 MpOU3BEACHUU OTPE3KOB XOPI,
TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYIIHUX, TEOPEMA O KBAAPATE KACATEIBHOW.

CrnenyeT yMEHbBIINTh KOJWYECTBO YAacOB Ha u3ydyeHue Tem: «CUMMETpUYHBbIE
¢urypsl. OCHOBHBIE CBOICTBa OCEeBOM cummeTpum», «lleHTpanpHas CHUMMETpHUs»,
«ITapamnensubiii mepeHoc», «IlloBopor», «IIpeoOpazoBanne mnomobus. I[lomoOue
COOTBETCTBEHHBIX AJIEMEHTOB», «OCHOBHBIE 3aJaud HAa INOCTPOEHHE C ITOMOILBIO
LAPKYJISI W JIMHEHMKW», <«JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenune
TpeyroJlbHUKOBY, «Ilomobue dpurypy».

BricBoOoaMBIIIIECS Yachl UCIIOJIB30BATh HA PELICHUE 33/1a4 U IIOBTOPEHHE.

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ TeM, 4TO HaHHBIM KypcC BbI3bIBAET HAMOOJBIIUE CIIOXKHOCTH IS
oOyuatoutuxcsa ¢ 3[IP, cBA3aHHBIE CO CHI)KEHHBIM YPOBHEM DAa3BUTHS CIIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 U3yYEHHE JOJKHO CTPOUThCS Ha 0a30BOM YpOBHE U
JNOCTYITHOM Ul YYEHUKOB Marepuane. OCHOBHOE BHMMAHHE CIEIYET YAEINTH
pasgenaM, CBA3aHHBIMM C TIOBTOPEHHUEM MPOWJICHHOTO MaTepuala, YBEINYUTh
KOJINYECTBO YIPAXKHEHUW W 3aJaHUN, CBSI3aHHBIX C MPAKTUYECKON IEATEIBHOCTHIO
00yYarOIIUXCS.



HeoOxonumMo mnepecMOTpeTh COAEpKaHWE TEOPETUUYECKOTro MaTepuana MU
XapaKTep €ro M3J0KEHUs: TEOPETUUYECKUU MaTepHuall MPENnogHOCUTh B MpOLEcce
pelieHus 3a7a4 U BBINOJHEHMS 33JaHUil HaIJIAIHO-NPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BBIBOJA M 3allOMHHAHMS CJIOXKHBIX (POPMYJ, PEIICHHS] HECTaHIApTHBIX,
TPYAOEMKUX 3a1aHui. Psj TeM ciienyer udydaTh B O3HAKOMUTEIBHOM IUIAHE.

QdenepanpHas MporpaMma MPEJOCTABIAET aBTOpy padoyeil mporpammbl
CcB0O0OJIy B pacmpeiefieHU MaTepuala Mo 4eTBepTsM (TpuMectpam). Pacnipenenenue
BPEMEHU Ha U3yYEHUE TEM B T€UEHHE y4EeOHOro rojja CaMOCTOSITENIbHO ONpeaeseTCs
o0Opa3oBaTeIbHON OpraHu3alue U 3aBUCUT OT OCOOCHHOCTEH TpYIIIbl 00y4arOIIUXCs
¢ 3I1P u ux ocoObIx 00pa3oBaTEIbHBIX TOTPEOHOCTEM.

IlpumepHble BHABbI JesATeJbHOCTH oOy4yawmmxcesa ¢ 3IIP, o0ycaoBiaeHHbIe
0cO0bIMH  00pa3oBaTeJbHBIMM  NOTpPeOHOCTAMHM W ol0ecrne4HBaIOIIHNe
OCMBICJIEHHOE  OCBOEHHE  COJAep:KaHMH  0o0pa3oBaHMsl MO  NpeaMeTy
«MaremaTuka»

Conepxanue BUIIOB JeatelibHOCTH oOydaromuxcs ¢ 3IIP ompenensiercs ux
0COOBIMU 00pa30BaTEIBLHBIMU MOTPEOHOCTAMH. [IOMHUMO HIUPOKO HUCIOIB3YEMBIX B
DOAOII OO0 o6mux A1 Bcex 00y4Jarommuxcesi BU0B IEITSIIBHOCTH CJIENYET YCUITUTh
BU/JIbI ICATEIILHOCTY CieIM(DUYHbBIC IS JAaHHOW KaTeropuu JeTei, 00ecedYnBaroIIne
OCMBICIICHHOE€ OCBOCHHE COJEpKaHUS OO0pa30BaHMs I1I0 TIPEAMETY: YCHUJICHHUE
NPEAMETHO-MIPAKTUYECKON JEATEIBHOCTA C AaKTUBHU3AIUEN CEHCOPHBIX CHUCTEM;
YyepeOBaHUE BHUJOB JCATEIBHOCTH, 3aJICHCTBYIOIIMX pAa3JIUYHBIE CEHCOPHBIE
CHUCTEMBI; OCBOCHHUE MaTepHaia ¢ OOpol Ha aiITOPUTM; «IIOIIArOBOCTH» B U3YUCHUU
Marepuaja; HCIOJIb30BaHUE JOTOJHUTEIHHOM BHU3YaJbHOW OMOpPHI  (CXEMBI,
mabJIOHbI, OIOpPHBIC TAOJMIIBI); PpPEYEeBOM OTUYET O Tpolecce W pe3yabTare
NEATEeIIbHOCTH;, BBITIOJIHEHUE CIEIUAIbHBIX 3aJaHui, 00eCIeUnBaIONIUX KOPPEKIIUIO
perysnuu  y4eOHO-IT03HABATEIBHOM JCSATEILHOCTH M KOHTPOJIh COOCTBEHHOTO
pe3yJibTara.

®denepanbHasi TeMaTU4YeCcKas M TEPMUHOJOTMYECKash JIEKCMKa COOTBETCTBYET
OAOIT O0O0.

Hns oOyuarommxcs ¢ 3[IP cymiecTBeHHBIM SBISIOTCS TPUEMBI pabOTHI ¢
JEKCUYECKUM MarepuajaoM 1o mnpeaMmery. I[IpoBoauTcs cmenuanbHas pabora 10
BBC/JICHUIO B aKTHBHBIN CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaemMple TEpMHUHBI BBOJASTCS Ha IIOJMCEHCOPHOM OCHOBE, 00s3aTesibHa
BH3yaJIbHas TOJJICP)KKA, AITOPUTMBI PAOOTHI C ONpeICICHUEM, OITOPHBIC CXEMBI JIJIs
aKTyaJIN3alliy TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ @DenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAPTOM OCHOBHOTO o0OIlero oOpa3oBaHusi ydyeOHbIH mpeameT «MareMaTuka
BXOJUT B NpeAMEeTHYI oOnacte «Marematuka U uH(MOpPMATUKa» U SIBISETCA
oOsi3atenbHbIM 111 u3ydeHus. B 5-9 knaccax yueOHbld mpenmer «MartemaTuka
TPAJUIMOHHO M3Yy4aeTcsl B paMKax CIEIYIOIMX YYEOHBIX KypcoB: B 5-6 kjaccax —



Kypca «Martematuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKIIOYas 3JIEMEHTHI
CTaTHUCTHUKM MU TEOpUU BeposiTHocTer) u «l'eomerpusi». Hactoseil mporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN yUeOHBIN Kypc «BeposSATHOCTh M CTATUCTUKAY.

OO6mu1ee yncno 4acoB, PEKOMEHI0BAHHBIX JIJIsl U3YUYECHUSI MaTeMaTUKH (0a30BbIN
YpOBEHB) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 JacoB B HeJelto), B 6 kiacce — 170 gacoB (5 yacoB B HEAEIIO), B 7 Kilacce —
204 4gaca (6 yacoB B Heenr0), B 8 kinacce — 204 gaca (6 gyacoB B HeelI0), B 9 Kiacce
— 204 yaca (6 yacoB B HEJICIIIO).

Iliianupyemble pe3yJbTaTbl OCBOEHUA YU4eOHOro npeamera «MareMaruka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

WN3ydyenne ™aremMaTHMKd Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs
HaIpaBJIeHO Ha JOoCTHX)eHue oOydaromumucs ¢ 3[1P TUYHOCTHBIX, METanpeIMETHBIX
U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yU€OHOTO MpeaMeTa.

JINYHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOrpaMMbl 1O  MareMaTHKe
XapaKTEPU3YIOTCS:

NATPHUOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM UHTEPECa K MPOILIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaThKH,
IEHHOCTHBIM OTHOILIEHUEM K JTOCTHKEHUSIM POCCUIUCKUX MAaTEMaTuKOB U POCCUMCKOU
MaTeMaTU4eCKOM IIKOJIbl, K MCIOJIb30BAHUIO 3TUX JIOCTHMKEHUM B IPYrUX HAayKax U
NPUKJIAIHBIX cepax;

rPa’KAaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEW TpaKJaHWHA M peasiu3allii ero
npaB, MPEICTAaBIEHUEM O MAaTeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJICHHH, TMpoIenyp Tpa’kJaHCKOTO oOImiecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO JSTHYECKUX MpoOJIeM, CBA3aHHBIX C
OPaKTUYECKUM NPHUMEHEHHUEM JOCTHKEHUM HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAIBbHO-3TUYECKUX MPUHLHUIIOB B AEATEIBHOCTUA YUEHOTO;

TPYA0BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YaCTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOM HAMpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTeMaTUYeCKOro
oOpa3oBaHusl Ha TMPOTSHKEHUU BCEH JKU3HU U1 YCHENIHOW TpodeccCHOoHaTbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOMUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM W
MOCTPOCHUEM WHIWBUIYAIBHOW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTENH;

3CTEeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K  SMOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHUIO
MaTeMaTUYeCKuX OOBEKTOB, 3aJay, PpEIICHUM, PacCyKIECHUW, YMEHUIO BUJIETh
MAaTeMaTU4ECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

HEHHOCTH HAYYHOIr0 MO3HAHMS:

OpPHEHTAallMEd B JACATEIIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAy4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKA, MPUPOALI U
oOliecTBa, MOHUMAHHEM MaTEMaTUYECKOM HayKu Kak c@epbl YeaoBeueCcKOu
NEATEeNIbHOCTH, ATANoB €€ pa3BUTUS M 3HAUUMOCTH JJIs Pa3BUTUSI LIUBUIM3ALINH,
OBJIAJICHHUEM SI3bIKOM MaTeMaTHUKd U MaTeMaTH4YeCKON KyIbTYypoll Kak CpeIcTBOM



MO3HAHUS MUpPA, OBJAJCHUEM MPOCTEHIIMMHU HaBBIKAMH HUCCIIEI0BATENIbCKOM
NEeSTENbHOCTH;

(¢pusnyeckoe BocnuTaHue, (popMHUpPOBaHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0J1aroNoJIyYns:

TOTOBHOCTBbIO NPHUMEHSITh MaTeMaTUYeCKUEe 3HAHUS B MHTEPECax CBOETO
300pOBbs,  BEIEHUS  300pOBOTO  oOpa3a  KU3HU  (340pOBOE€  IHUTAHHE,
cOanaHCUPOBAaHHBIM  pEXUM 3aHATUH MW OTAbIXa, peryiaspHas (¢usnueckas
aKTUBHOCTb), CQOPMUPOBAHHOCTHIO HABbIKA pe(IIeKCUH, MPU3HAHUEM CBOErO IpaBa
Ha OIIMOKY M TAKOT'o e MpaBa Jpyroro 4ejoBeKa;

IKOJIOTHYeCKoe BOCTIUTAHUE:

OpUEHTalMel Ha MPUMEHEHHE MAaTeMaTHUYeCKUX 3HAHUM JJIs pellleHus 3a/1a4 B
00JacTH COXPAHHOCTH OKPY>KAIOIIEeH cpenibl, MJIAHUPOBAHUS MOCTYIIKOB M OLIEHKU MX
BO3MOMKHBIX TOCJEACTBUI MJii OKpYXarolleld cpelbl, OCO3HAHHEM TJI00aIbHOrO
Xapakrepa 3KOJIOTHYeCKUX Mpo0JieM U MyTed UX pelieHus;

ajanTanusi K HM3MEHSIIOIUMCS YCJOBHMSAM CONHUAJBHOI M TNPUPOTHOM
cpenbl:

TOTOBHOCTBbIO K JICHCTBUSIM B YCIOBUAX HEOIPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIETEHTHOCTH UY€pe3 MPAKTHUUYECKYIO JESTeNIbHOCTb, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIofed, MpuoOpeTaTh B COBMECTHON IESITEIbHOCTH HOBbBIE
3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 ONBITA JIPYTHUX;

HEOOXONMMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHW, B TOM YHCIE
(GopmynupoBaTh HJIEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HE H3BECTHBIX, OCO3HaBaThb JE(UUUTHl COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEH, MJIaHUPOBAaTh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYyallMl0,  BOCIHPUHHMATH
CTPECCOBYIO CHUTYyallUl0 KaK BbI30B, TpPEOYIOLUIUN KOHTpPMEp, KOPPEKTHPOBATH
NpUHUMAaEMble pelIeHUs M JeHCTBUS, (OpMYIHpPOBaTh U OLEHUBATH PHUCKU U
HociencTBUs, (OPMUPOBATH OIIBIT.

MertanpeaMeTHbIe pe3yJIbTaThl:

B pesynbprare ocBoeHHMs IMporpaMMbl IO MaTeéMaTHKE Ha YpPOBHE OCHOBHOI'O
obmero obOpasoBanusi y oOywatomerocs ¢ 3IIP  Oynmyr cdopmupoBanbl
METaIlpEeIMETHBIE PE3YJIbTaThl, XapaKTEPU3YIOLUIUECS OBJIAJEHUEM YHHBEPCAIbHBIMU

MMO3HaBaTeIbHLIMU JNICUCTBUSIMU, YHHUBEPCAIbHBIMU KOMM YHUKAaTUBHBIMU
JNEVUCTBUSMU U YHUBEPCAIBHBIMU PETYJISITUBHBIMU JICHCTBUSIMH.

OsBJageHune YHHUBEPCAJIbHBIMH Y4eOHBbIMH NO3HABaTEeJbHBIMHU
JIeMCTBUSIMM

YCTaHaBIUBaTh  NPUYUHHO-CIEACTBEHHbIE CBA3M B  XOAE  YCBOCHHS
MaTeMaTU4eCKOro MaTepuara;

BBISIBIISITh JICQPUITUT JAHHBIX, HEOOXOMWMBIX IS PEIICHHs IMOCTaBICHHOM
3a/1a4H;

C NOMOIIBIO YUYUTEIN BBIOMPATH CHOCOO pEIICHUS MaTeMaTHYeCKON 3ajiauu
(cpaBHUBATH BO3MOKHbBIE BAPUAHTHI PEUICHUS);

MPUMEHSITh M TpeoOpa3oBbIBATH 3HAKM U CHUMBOJBI B XOJI€ pELICHUS
MaTeMaTH4eCKUX 3aJ1a4;

YCTaHaBIIUBATh HCKOMOE U IAHHOE MPU PEUICHUHU MaTEeMaTUYECKON 3aa4H;



MMOHUMATh U HWHTEPIPETUPOBATh HH(POPMAIMIO PA3IUYHBIX BUIOB U (PopM
MPEJICTABICHUS;

WJUTIOCTPUPOBATH pelIaeMble 3a/1auu rpa)MueCKUMU CXEMaMU;

3¢ (PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh NH(POPMALIHIO.

MMOHUMATh U UCIOJIb30BaTh MaTeMaTHYECKUE CPEACTBA HATTISTHOCTH (TpaduKH,
quarpamMMbl, TaOJMWIBI, CXeMbl W JIp.) M WUIIOCTpAllUM, WHTEPIPETaINH,
apryMeHTallu.

OBnaneHne  yHMBEPCAJbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMHU
ACCTBUAMM:

OpraHU30BBIBATh YYEOHOE COTPYJHHYECTBO M COBMECTHYIO JESITEIHHOCThH C
YUYUTEIEM U CBEPCTHUKAMU B IIPOIIECCE PEIICHUS 3a/1a4;

B3aUMOJICHCTBOBATh U HAXOJUTH OOIIKE CIIOCOOBI paboThl; paboTaTh B TPYIIIIE:
HaxXOJIUTh OOIlee pelieHne W pa3pemiaTh KOH(JIUKTHI HAa OCHOBE COIJIACOBAHUS
no3unuii W yuéra  HMHTEPECOB;  CiymaTth  mapTHEpa;  (GOpMYJIUPOBATH,
apryMEeHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

IPOTHO3UPOBATh BO3HMKHOBEHUE KOH(JIMKTOB NPH HAJIUYHH PA3HBIX TOUYEK
3peHHs U pa3pemiath KOH(JIMKTHI HAa OCHOBE YuéTa HHTEPECOB W IO3MIUH BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOK TO3UIMIO M KOOPAMHUPOBATH €€ C TMO3ULHUSIMU
napTHEPOB B COTPYAHHYECTBE TPHU BBIPAOOTKE OOIIErO pPEIIeHUST B COBMECTHOM
NEeATEIbHOCTH;

BBITMIOJHATh CBOIO YacTh pabOThHI, JOCTUTAaTh KAueCTBEHHOI'O pe3ylbTaTa U
KOOPIMHUPOBATH CBOU AEHUCTBUS C APYTUMHU YIE€HAMUA KOMaH/IbI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa B OOLIUI MTPOTYKT.

OBiaseHne yHMBEPCAJIbHBIMH Y4eOHBIMH PeryJIsiTUBHBIMH AeHCTBUAMU:

CTaBUThH 1I€JM, BHIOMpATh U CO3/1aBaTh QJITOPUTMBI JUISl PEIICHUS Y4eOHBIX
MaTeMaTHYEeCKUX TPoOIIeM;

IUIAHUPOBAaTh M OCYIIECTBISATH JEATEIbHOCTh, HAIMPABICHHYIO HA pEUICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapaKTepa.

dbopMynupoBaTh M YAEpPKUBATH Y4EOHYIO 3aJady, COCTABISATh IUJIAaH U
MOCJIEJOBATEIbHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTH HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJUPOBATh MPOIECC M  pe3yiabTaT ydyeOHOW  MaTeMaTHYeCKOM
NEATENBbHOCTH;

aJIcKBaTHO OIICHUBAaTh TPABWJIBHOCTh WM OIIMOOYHOCTHh BBITIOJHEHUS
yaeOHOHM 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXHOCTH €¢
peLICHUS;

CIMYaTh CHOCOO ACHCTBUS U €ro pe3yJbTaT C 3aJaHHBIM 3TAIOHOM C IIEJIbIO
0OHapy»XeHUS OTKIIOHCHHUH M OTJIWYUN OT ATaJOHA.

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUH Y4EOHOM
3a/1a4u;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE OBbUI JIOCTUTHYT TPEOYEeMBbI pe3yinbTaT
NEATEeNIbHOCTH, OMNPENENATh MO3UTUBHBICE M3MEHEHUS W HalpaBlieHHs, TpeOyrolue
JaJbHEUIIeH padoThI;

PEryJIupoBaTh CIOCOO BBIPAXKEHUSI SMOLIUMN.



[IpenmeTHblE  pe3yabTarbl  OCBOEHHSI  NPOrpaMMbl [0  MareMaTHKe
MIPEICTaBIEHbl MO TofaM OOy4YeHHUs B paMKax OTAENbHBIX YYE€OHBIX KypcOB: B 5—6
Kjaccax — Kypca «MaremaTtuka», B 7-9 knaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposATHOCTB M CTaTUCTHKAY.



OEJIEPAJIBHASI PABOYAS ITPOTPAMMA YYUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBI

e usyyeHus y4eOHOro Kypca

[IpriopuTeTHBIMU LIETIIMU O0YyUEHHUS MaTeMaTHKE B 5—06 Kaccax sIBJISIIOTCS:

" [pONOJKEHUE (POPMUPOBAHMSI OCHOBHBIX MAaTeMAaTUYECKUX TMOHATUNA (YUCIHO,
BEJIMYMHA, TeoMeTpuueckasi ¢urypa), 00eCrneurnBarIIMX MTPEEeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMaTUUECKOTo 00pa3oBaHusi 00y4JaroIIuXCs;

" pa3BUTHE WHTEUIEKTYaJIbHBIX U TBOPUYECKHUX CHOCOOHOCTEH OOydaroumIuxcs ¢
31IP, no3HaBaTeNbHONW aKTMBHOCTH, UCCIIEIOBATENbCKUX YMEHHH, UHTEpeca K
U3yYEeHUIO MaTeMaTuKH;

* noaBeaeHue oOydarommxcs ¢ 3[IP Ha pgoctymHOM Uit HMX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTeMaTUKU U OKPYXKAIOIEro MUpa;

* ¢opmupoBaHue (YHKIMOHAIHHOW MaTreMaTU4eCKOW TIpaMOTHOCTU: YMEHHUS
pacno3HaBaTh MareMaTUYeCKUe OOBEKTHl B PEAIbHBIX JKU3HEHHBIX CUTYaIUsX,
NPUMEHATh OCBOCHHBIC YMEHHS [JIsi PEIICHUs] MPAKTUKO-OPUEHTHPOBAHHBIX
3a/lay, MHTEPIPETHPOBATH IOJYUYEHHBIE pPE3ylIbTaThl M OIICHUBATh HMX Ha
COOTBETCTBUE MPAKTUYECKON CUTyalUH.

OcHOBHBIE JHHHM COJAEpX aHUS Kypca MareMaTtuku B 5-6 Kijaccax —
apumeTHiecKas 1 TeoMeTprueckasi, KOTOpble pa3BUBAIOTCA MapajuIeNIbHO, KaX/1as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYTOii, a B
TECHOM KOHTaKT€ M B3aUMOJECHCTBHH. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U OMUCATEILHOM CTATUCTUKH.

N3yuyenue apudmernueckoro mMarepuaia HauMHAETCS CO CHCTEMATH3alluu U
pa3BUTHS 3HAHUN O HATypaJbHBIX YMCIIaX, MOJYYECHHBIX B HayajJbHOM 1Koise. Ilpu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH M (POPMUPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHWI COYETAETCS C Pa3BUTHEM BBIYUCIHUTENBHON KYJIbTYpHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHINM MpUéMaM MPUKUIKH U OLIEHKU PEe3yJTbTaTOB
BbIUMCICHUN. M3yueHne HaTypajdbHBIX 4YHCEI NpoJoJDKaeTcss B 6  Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU MOHSITUSMH TEOPUH JIETTUMOCTH.

Jpyroii KpymHbIN OJIOK B COAEpKaHUU apu(PMETUUECKON JIMHUHN — 3TO JIPOOH.
Hauano uzyueHnsi 0OOBIKHOBEHHBIX M JECATHYHBIX JpoO€il OTHECEHO K 5 Kiaccy. DTo
IIEPBBIM 3Tall B OCBOCHMM APOOEH, KOI/Ja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UIesMHU, TMOHATUAMH TeMbl. [Ipu 3TOM paccmoTpeHue OOBIKHOBEHHBIX ApoOeil B
MIOJIHOM 00BEME MPEIIECTBYET U3YUEHUIO JECATUYHBIX IPOOEH, 4TO LENeco00pa3HO
C TOYKH 3PEHUS JIOTUKU HM3JI0KEHUS YUCIOBOM JIMHHMM, KOTJa MpaBujia ACHCTBHUM C
JECATUYHBIMUA JAPOOSIMH  MOKHO OOOCHOBAaTh YK€ W3BECTHBIMHU aJITOPUTMAMHU
BBITIOJTHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C JCCATUYHBIMU
IpOOSIMU PACITUPUT BO3MOKHOCTH JUIsI TOHUMAHUSI OOYYAIONUMUCS TPHUKIIATHOTO
MIPUMEHEHUS] HOBOM 3alMCH MPU U3YYEHUHU JPYTUX MPEIMETOB U MPU MPAKTUYECKOM
ucnonp3oBanuu. K 6 kimaccy OTHECEH BTOpPOM ATalm B U3YYEHUHM JpoOeid, Tre
IIPOUCXOJIUT COBEPILIECHCTBOBAHME HABBIKOB CPAaBHEHMs M NpeoOpa3oBaHMs IpoOei,
OCBOCHUE  HOBBIX  BBIUHCIHUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE TEXHHUKU
BBIYUCJICHUH, B TOM YMCJI€ 3HAYEHUW BBIPAKEHUH, COJEepKAIIUX U OOBIKHOBEHHBIE, U



JECATUYHbIE IpOOU, YCTAHOBJICHHUE CBSI3€d MEXIYy HHUMH, PACCMOTPEHUE MPUEMOB
penieHus 3aaa4 Ha 1poOu. B Havane 6 kiacca mpOMCXOJUT 3HAKOMCTBO C MOHATHEM
IIPOLIEHTA.

OCcOOEHHOCTBIO U3YUYECHHUSI MMOJOKUTENBHBIX U OTPULATENBHBIX YNCEN ABIIACTCS
TO, YTO OHU TAK)X€ MOIYT pacCMaTpHUBAaTbCs B HECKOJIBKO 3TanmoB. B 6 kiacce B
Hayaje Hu3ydyeHUs Tembl «lloJIoKUTENnpHbIE U OTPULATEIBHBIE YUCIA» BBIACIACTCA
noarema «lLlenmple yucna», B paMKax KOTOPOM 3HAaKOMCTBO C OTPULATEIBHBIMU
YUCIaMM W JICUCTBUSIMH C TMOJOXHUTEIBHBIMU M OTPULATEIBbHBIMUA YHUCIAMU
IIPOUCXOJUT HAa OCHOBE COJAEPIKATEIBHOrO MOAX0Ja. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE MMO3HAKOMUTH YYalIUXCS MPAKTUYECKHU CO BCEMHU OCHOBHBIMHU MOHSTHUSIMU
TEMbI, B TOM YHWCJI€ U C TMpaBWJIaMH 3HAKOB TIPU BBHITIOJIHEHUU apU(PMETHUECKUX
neictBuil. M3yueHue panuoOHaJIbHBIX YHCENT HAa 3TOM HE 3aKOHYUTCS, a Oyjer
IOPOJIOJKEHO B Kypce ajuredpbl 7 Kjiacca, YTO CTaHeT CIEAYIOIIHMM IPOXOJ0M BCeX
OPUHLIMIHAIBHBIX BOMPOCOB, TEM CaMbIM pa3felieHHe TPYIHOCTEH oOlJeryaer
BOCHIpUATHE MaTepuana, a pacrnpeerieHrue BO BPEMEHH CIOCOOCTBYET MPOYHOCTH
pUOOpPETaEMbIX HABBIKOB.

[Ipu oOy4yeHMU pelIeHUI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIOJIb3YIOTCS
apugmeTnieckue TpuéMbl perieHus. TeKCTOBbIE 3a/layH, peliaeMble Mpu OTpaboTKe
BBIYHMCIIMTENIBHBIX HABBIKOB B 5—6 KilaccaxX, pacCMaTpHUBAIOTCS 3a1a4d CJICIYIOIINAX
BUJOB: 3aJayd Ha JBW)KEHHE, Ha YacTh, Ha T[OKYOKH, Ha paboTy u
IPOU3BOAUTEIBLHOCTh, Ha MPOLEHTHI, HA OTHOWIEHUS W mpornopuuu. Kpome toro,
oOydaromuecs: 3HaKOMSTCS C MpUEMaMH peIIeHHUs 3ajad 1mepebopoM BO3MOMKHBIX
BapHaHTOB, ydyaTcsi paboTarh ¢ MHQOpMaluel, MpejcTaBieHHOW B (popme Talmuiy
WIN IUarpaMm.

B ®enepanbHoii pabodeit mporpaMme IPEeayCMOTpeHO (hopMupoBaHUE
IIPOTEEBTUYECKUX aNreOpandecKux MnpeAcTaBieHnil. bykBa kak CHMBOJI HEKOTOPOTO
yyciaa B 3aBUCUMOCTM OT MaTEMAaTUYECKOr0 KOHTEKCTa BBOJUTCS MOCTEMNEHHO.
bykBeHHass CUMBOJIMKA IIUPOKO HCIIOJIB3YETCS MPEXKIAE BCETro s 3alKCh OOLIUX
YTBEPXKICHUA U  TpeiokeHud, GopMyn, B YaCTHOCTH [JIi  BBIYHMCIICHUSA
F€OMETPUYECKUX BEJIMYUH, B KAUYECTBE «3aMECTUTENISD) YHUCIA.

B kypce «Martematukn» 5—6 KiaccoB MpeACTaBI€HA HArJsiHas T€OMETpUs,
HalpaBJICHHAasT Ha  pa3BUTHE OOpPa3HOrO  MBIIUICHHS, TMPOCTPAHCTBEHHOTO
BOOOpakeHMs, M300pa3UTENbHBIX yMEHUH. OTO BaXHBIM JTam B H3yYEHUU
F€OMETPUH, KOTOPBIA OCYLIECTBISICTCS HA HArJSIHO-NPAKTUYECKOM YPOBHE,
ONMMpAETCs Ha HANIAIHO-00pa3HOe MbINUIeHHe oOydJaronuxcs. bounbmas poib
OTBOAUTCS MPAKTUYECKON IEATENBHOCTHU, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecss 3HAKOMATCA C TEOMETPUYECKUMHU (PUrypamMu Ha IUIOCKOCTH W B
MPOCTPAHCTBE, C WX MPOCTCUITMMU KOH(MUTYypalUsIMH, ydaTcs HM300pakaTh MUX Ha
HEJIMHOBAHHOW M KJeT4yaTold Oymare, paccMaTpUBAIOT UX MPOCTEMInne CBOICTBA. B
Mpoliecce M3y4YeHUsl HATJSITHOW T€OMETPUN 3HAHUS, MOJYYCHHbIE 00YyJaronMMuUcs B
Ha4dyaJIbHOMN HIKOJIE, CHUCTEMATHU3UPYIOTCS U pacIInpsIOTCS.



MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yyeOHOMY IUIaHy B 5—6 Kjaccax HM3y4yaeTcsi MHTErpPUPOBAHHBIN
npeaMmer «MaTtemaTuka», KOTOpBIM BKIIIOYAeT apU(PMETHUYECKUH MaTepual u
HarJIAIHYI0O TEOMETPHIO, a TaKKe MPONEAEBTUUYECKUE CBEACHHMS U3 alreopsl,
AJIIEMEHTHI JIOTUKU U Hayalla OUCATEeIbHOW CTATUCTUKH.

VY4eOHbIN MIIaH HAa U3yYyeHHE MAaTEMAaTUKU B 5—6 Kjlaccax OTBOJUT HE MeHee 5
y4eOHBIX YacOB B HENEJIO0 B TEUEHHUE KaXKJOro roga oOyudeHus, Bcero He meree 340
y4eOHBIX YacoB.

COJIEP’)KAHUE YYEBHOI'O KYPCA «MATEMATHUKA» (ITO TOJIAM
OBYYEHUST)

S KUIACC

HartypanbHble 4ucIa U HYJIb

Harypanpnoe uwmcio. Psg nHatypanenbix umcen. Yuciao 0. MzoOpaxenue
HATypaJIbHBIX YUCEJ TOUYKAMU Ha KOOPJAMHATHOM (YHCIIOBOM) MPSMOM.

[To3unmonHas cucteMa cuucieHud. *Pumckas HyMmepalus Kak Mpumep
HEMO3UIIMOHHOM CUCTEMBI cuncieHus ™!, JlecaTnunas cucteMa CUMCIICHMS.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHHWE HATYPAIbHBIX YUCEI C HYJEM.
Crnoco0bl cpaBHeHus. OKpyTriaeHUE HATYpaIbHBIX YHUCET.

CnoxeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJS NPHU CIOXKEHUH. BrluntaHue
Kak JeicTBHUEe, OOpaTHOE CIIOXKEHHUIO0. YMHOKEHHE HATypajbHBIX YMCEI; CBOMCTBa
HYJIS ¥ €UHUIBI IPU YMHOXKEHUU. JlelieHne Kak JeicTBre, 00paTHOE YMHOKEHHIO.
KoMnonentsl  geWicTBUM, CBI3b  MEXAy HuUMHU. [IpoBepka  pesynbrara
apupmMeTrueckoro aciictBus. IlepemecTuTeIbHOE | COYETATEIBHOE CBOMCTBA
(3aKOHBI) CJOXKEHUS U YMHOXEHUSA, *paclnpeleMTeIbHOEe CBOMCTBO (3aKOH)
YMHOKEHUS *.

Hcnonb3oBanue OyKB Juisi 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(PMETUUECKUX JICHCTBHUH.

*JlemuTenu W KpaTHble 4ucHa™, pa3iokeHue Ha MHoxutenu. IIpocteie u
coctaBHble yncia. *[IpusHaku nenumoctu Ha 2, 5, 10, 3, 9%, JleneHue ¢ 0CTaTKOM.

CreneHp C HaTypalbHBIM I[IOKa3aTelieM. 3allCh YWCIA B BHJE CYMMBbI
Pa3psIHBIX CIAraeMbiX.

UucnoBoe BbIpaxkeHHe. BpluncieHne 3HAYEHUA YHUCIOBBIX BBIPAKCHUM;
MOPSAIOK  BBINOJHEHUA  JeWcTBUi.  Mcnonbp3oBaHME  NpU  BBIYMCICHUAX
MEPEMECTUTEIIBHOTO U COYETATENHLHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHUS,
*pacrpeIeMTENLHOIO CBOMCTBA YMHOKEHUS *.

Apodu

IIpencraBmenne o JgpoOm Kak cmocoOe 3alMCH  YacTH  BEIUYHHBI.
OO6bikHOBeHHBIE apoOu. [IpaBuibHbIE U HempaBUiIbHBIE IpoOu. CmemnianHas apoOb;
MpEeACTaBICHUE CMEIIAaHHOW apoOM B BUJE HENPABWIBHOW JIpoOM U BBIJIEICHUE

! SHCCL n gajce * *0003HAYEHBI TEMbI, U3YUYCHUEC KOTOPBIX NPOBOAUTCA B O3HAKOMUTEIIbLHOM IIJIAHC. He)laror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro MmarcpuaJjia.



LEJIOM YacTW 4ucia U3 HempaBWIbHOM apoOu. M3o0paxkenue apodOeil ToukamMu Ha
yuciaoBoi mpsiMoit. OCHOBHOE CBOMCTBO npodu. *Cokpaiienue apodeit. [IpuBenenue
IpoOu K HOBOMY 3HaMeHaTesto *. CpaBHeHUE IpoOeil.

CrnoxxeHue U BblYMTaHUE JpoOel. YMHOXKEHUE U AeleHHe ApoOeil; B3auMHO-
oOpatHbie 1pobu. *HaxoxkieHrne yacTH 1eJIoro U LEJIoro Mo €ro YacTu *.

Hecatuunas 3anuchk apoOeid. IlpeacrtaBienue aecaTUYHON ApoOU B BHJE
0OBIKHOBEHHOU. M300paxeHune necaTUYHbIX ApoOeil TOUYKaMU Ha YMCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTndyeckue JEUCTBUA € JECATHYHBIMU JpoOsimu. *OkpyrieHue
JECATUYHBIX Ipo0Oeii™.

Pemenne TekCTOBBIX 3a/1a4

Pemenune TekcTOBBIX 3amad  apupMeTHyecKUM  crnocoboM.  *Pemienue
JOrMYecKux 3aaad. PemieHuwe 3amay mepedOpoOM BCEX BO3MOMKHBIX BapUaHTOB ™.
Hcnonb3oBaHue npu penieHuu 3aa4 TaOIuI U CXEM.

Pemenue 3amau, coaep)kaluux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EJIMHUIIBI U3MEPEHHUS:
Macchl, 00bEMa, LIEHBI; PACCTOSHUSA, BPEMEHH, CKOPOCTH. CBs3b MEXIy €IUHUIIAMU
U3MEPEHUS KaKI0U BEJIMUUHBI.

Pemenue ocHOBHBIX 33124 Ha JpoOH.

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Harnsignas reomerpust

Harnsanuele mnpencrtaBieHuss o ¢urypax Ha IUJIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIy4, yroji, JOMaHas, MHOTOYTOJbHHUK, OKPYXHOCTb, Kpyr. Yroia. [Ipsamoi,
OCTpBIH, TYNOW U pa3BEPHYTHIE YIJIBL.

JInuHa oTpe3ka, METPUYECKUE €AUHULBI JUIMHBL [[IuHA JOoMaHOU, mepuMerp
MHOTOyroJjibHHKa. VI3MepeHne u nocTpoeHue yrioB ¢ MOMONIbI0 TPAHCIIOPTHUPA.

Harnsnueie mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
IPSAMOYTOJIBHUK, KBaJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE puryp *.

N3o0paxenune ¢uryp, B ToM uucie Ha kietdatod Oymare. *[loctpoeHue
KoH(Urypanuii U3 vacTedl mpsAMOH, OKPY>XKHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare*. Mcnonbp30BaHne CBOMCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaIpaTa.

[[nomane MOpPAMOYTOJbHMKA M  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCie (Uryp, M300paKEHHBIX Ha KJIET4aTol Oymare.
Enununel uamMepeHus miomaim.

*Harnsimaple mpecTaBiaeHus: O MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOTbHBIN
napajuienenunen, KyO, MHOTOTPaHHUKHU. N3o6pakenue MPOCTEUIINX
MHOrorpaHHukoB. Pa3épTtkum kyba wu mnapamnenenunena. CoznaHue Mojenen
MHOTOTPAaHHUKOB (M3 OyMaru, mpoBOJIOKH, MIIACTHIIMHA U JIp.)*.

*O0BEM MPSAMOYTOJBHOTO Tapayienenunena, kKyba. EmnuHunbl m3MepeHus
o0BEma ™.

6 KIIACC

HartypaabHblie yucia
ApudmeTnyeckue ACHUCTBUS C MHOTO3HAYHBIMM HATypajbHBIMU UHCIAMH.



YucnioBble BbIpaXKE€HUs, MOPSIIOK AEUCTBHIM, UCTIOJIb30BaHNEe CKOOOK. Mcnonb3oBaHue
IIPU BBIYHCICHUSAX IEPEMECTUTEIBHOTO M COYETATEIBHOTO CBOWCTB CIIOKEHHS H
YMHOXEHUSA,  *pacHpenesInTeIbHOTO  CBOMCTBA  yMHOXKeHUA.®*  OKpyryieHue
HaTypaJbHBIX YUCEIL.

JlenuTenu M KpaTHbIE YuCia; *HauOOIBIIUN OOIIMI JEIUTENh U HAUMEHbBIIIEE
oOuree kpaTHoe. [lenuMocTh CyMMBI U Ipou3BeeHus *. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEeHHasi ApoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpalleHHE IpoOeil.
CpaBHeHue U ynopsiounBaHue aApodOeil. Pemenue 3agay Ha HaXOXACHHE YAaCTH OT
LEeJOro M UeJoro mo ero 4vactu. JIpoOHOe 4YHCIO Kak pe3yibTaT JIeJICHUs.
[IpencraBienue AecATUYHON APoOH B BUJE OOBIKHOBEHHOH NpoOU U BO3MOKHOCTH
npeACTaBiIeHUs OOBIKHOBEHHON ApoOM B BUJE NECITUYHON. JlecsTuuHbIe ApOoOU U
MeTpuYecKasi cuctema Mep. ApudmeTudeckue MeWCTBUS U YHUCIIOBBIE BBHIPAKECHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU JIPOOSIMHU.

OtHomienue. J[lenenue B AaHHOM oOTHomIeHWH. *Macmrad*, mpomnopius.
[IpumeHeHne nponopiuii Npu pelieHuy 3aj1ad.

[TonsTue npoueHTa. BeiuncieHrne NpoieHTa OT BEIMYUHBI U BEJIUYUHBI 1O €€
NpOIICHTY. BhIpakeHHe NPOIEHTOB AECATUYHBIMU JpoOsmu. PemieHue 3amgad Ha
NPOIEHTHI. BrIpakeHHME OTHOIIICHUS BEJIMYMH B ITPOLIEHTAX.

IHonoxuTeabHbIe 1 OTPULATEIbHbIE YHCIA

[TonoxutenpHble W OTpHULATENbHBbIE uMcna. Llenple yncna. *Monynb uucia,
reoMeTpuuecKass HMHTeprpeTanus Moayis uucna*. HW3o0pakeHue uwucen Ha
KOOPAWHATHOM NpsiMOi. *UucIoBbIE MPOMEKYTKH *.

CpaBHeHue umncen. ApudmeTuueckue JEWCTBUS C TOJOXKUTEIBHBIMH U
OTPULIATEILHBIMU YHCIIAMH.

[IpssMoyToOfibHAsE cucTeMa KOOPJIMHAT Ha IJIOCKOCTU. KoopAauHAThl TOUKM Ha
IUIOCKOCTH, abcuucca u opauHarta. [loctpoenne Touek W (GuUryp Ha KOOPAMHATHON
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Tpumenenue OyKB JUIs 3aITUCH MATEMAaTHUYECKUX BBIPAKCHUN U TIPEIOKCHHM.
CpotictBa apupmMeTnueckux AeHCTBUN. *ByKBeHHBIE BBIPAKEHHUS W YHUCIOBBIC
MIOJACTAaHOBKU.*™ DyKBEHHBIC paBEHCTBA, HAXOXKJICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl; GOpMYITEI IEPUMETPA U IUIOMIAINA MPSMOYTOJIbHIKA, KBaapaTa, *00béMa
napajjiesienunena u Kkyoa®*.

Pemienye TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amad  apudMeTHdecKuM crmocoboMm.  *Pemienue
JOTUYeCKuX 3ajay. Penienne 3aja4 nepedopom BceX BO3MOKHBIX BApUAHTOB. *

Pemenne 3amaud, coaepammx 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYWHBI:
CKOPOCTb, BPEMsI, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEILHOCTD,
BpeMsi, 00bEéM paboThl. EQuHUIIBI MU3MEpPEHHs: MAacChl, CTOMMOCTH; PAaCCTOSIHUS,
BPEMEHHU, CKOPOCTHU. CBA3b MEXKAY €AUHUIIAMHA U3MEPEHUS KAXKIO0W BEJTUUNHBL.

Pemenue 3amay, CBSI3aHHBIX C OTHOLIEHHEM, TPOHOPLIMOHATBHOCTHIO BEJINYHH,
MPOIIEHTaAMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha IPOOU U MPOLIECHTHI.

*O11eHKa ¥ NPUKUJIKA, OKPYTIICHUE pe3ysbTaTa *.

*CocTaBieHrne OyKBEHHBIX BBIPAXKEHUI IO YCIOBUIO 33a/1a4u *.



[IpencraBieHne OaHHBIX C MOMOMIbIO Ta0muu W jauarpamm. CronOuaTeie
JUarpamMMBbl: YTEHUE U NTOCTPOEHHE. UTEeHNE KPYTrOBBIX THATPAMM.

Harnsanas reomerpus

Harnanuele npencrtaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpPE30K, Jy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJBHUK, TPEYTOJbHUK,
OKPY’KHOCTb, KPYT.

*B3aMHOE pPacnoJIOKEHHE JABYX NPSIMBIX Ha IUIOCKOCTH, NapajuleIbHbIE
IpsIMbIE, TEPIECHIUKYJIApHbIE MpsMble™. I3MepeHHne pacCTOSHUN: MEXIYy IBYMs
TOYKaMH, OT TOYKH J0 MPAMOM; JJINHA MaplIpyTa Ha KBaJpaTHOMN CETKeE.

N3mepenne W MOCTPOEHUE YIJIOB C I[OMOUIBIO TpaHCHIOpTUpa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, PSAMOYTOJIBHBIM, TYHOYT OJIbHBI;
paBHOOEIPEHHBIH, PABHOCTOPOHHUH. YeTbIpEXYroabHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYronpHUK, KBaJIpaT: UCIIOIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHanedl. *M3o0pakeHne TreoMeTpuyecKuX (QUryp Ha HEIMHOBAHHOU
Oymare C UCIOJIb30BAaHUEM LHUPKYJsS, JHMHEWKH, YroJbHHKA, TPAaHCHIOPTUpA *.
[TocTpoenus Ha kineT4yaTon Oymare.

[lepumetp MHOroyrojpHuka. IloHdarue mmomanu QUrypsl;  EIUHUIBI
nu3Mepenus wiomaan. [pubmmxkénnoe uaMepenue iomaau Guryp, B TOM 4uciie Ha
KkBajgpaTHO ceTke.* [lpuOmmkEHHOE H3MEpeHHe MJIUHBI OKPYXHOCTH, IUIOIIAIN
Kpyra*.

*CUMMeTpHUsI: LEHTpaJIbHAs, OCEBas U 3epKajibHass cuMmmeTpuu. [loctpoeHue
CUMMETPHUYHBIX QUryp *.

*Harnsaaeie IIPEICTABICHUS 0 IIPOCTPAHCTBEHHBIX burypax:
napajuiesnienunesn;, KyO, Npu3Ma, NHUpaMuja, KOHYC, UWIMHAp, Imap u cdepa.
N306paxkenne npocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3zBEPTOK MHOTOTPAHHUKOB,
mwmHIpa 1 Konyca. Co3gaHue Mojerneil MpocTpaHCTBEHHBIX (uryp (u3 Oymarw,
IPOBOJIOKH, IJIACTWIIMHA U JIp.).

[TonsiTue o0BEMA; eauHUIIBI U3MepeHuss 00béMa. OO0BEM MPAMOYTOIHLHOTO
napajuiesienurneaa, Kyoa*.

IIJTAHUPYEMBIE ITPEAMETHBIE PE3VYJIBTATHI OCBOEHUSA [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATUKA».

OcBoenne yueOHOro Kypca «Maremarrnka» B 5—6 Kiaccax OCHOBHOM HIKOJIBI
JOJKHO 00ecTeunBaTh JIOCTIDKCHHE CIEAYIOMMNX MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB:

5 KUIIACC

Yucsa 1 BBIYUCICHUSA

OpueHTHpOBAaTECA B TOHATHSIX H ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMUHAMH, CBSI3aHHBIMH C HATypaJlbHbIMM 4YHUCJIaMH, OOBIKHOBEHHBIMU H
JNECATUYHBIMU IPOOSIMHU.

CpaBHuBaTh M YHOPSJAOYMBATH HATypajbHblE YHCIA, CpPAaBHUBAaTh B
MPOCTEHIIINX CITy4asiX OOBIKHOBEHHbIE APOOHU, AECATUUHBIC APOOH.

CooTHOCUT, ~ TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsAMoOM ¢



COOTBETCTBYIOIIMM €M YHMCIOM M H300pakaTb HATypajbHbIE YHUCIa TOYKAMU Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSMOM.

BeimonHATe  apudmeTnueckue ACHCTBUS C HATYpPAJbHBIMHU YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIIUX CIIydasiX.

BbInosIHAT IPOBEPKY, MPUKHUJIKY PE3YIIbTaTa BBIYUCICHUI.

OKpyIJISATh HaTypaJIbHBIC YUCJIA.

Pelmenne TeKCTOBBIX 32124

PemaTte TekcTOBBIE 3a7aud apU(PMETUYECKHM CIOCOOOM M C IOMOILBIO
OpPraHM30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXHBIX BapuUaHTOB (IIpU
HEOOXOJIMMOCTH C HANPAaBJIAIOIIEH TOMOIIIBIO).

Pemate 3amaum, cojaepiamie 3aBHCHUMOCTH, CBSI3bIBAIOLME BEJIIMYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTb (IIPU HEOOXOAMMOCTH C
UCIOJIb30BaHUEM CIPABOYHON MHPOpPMALINH).

Hcnonb3oBaTh KpaTKUE 3aMKUCH, CXEMbl, TaOJIUIbI, 0003HAYECHUS MIPU PEIICHUH
3a/ay.

[Tonb30BaThcsi OCHOBHBIMU €IUHUIIAMHU U3MEPEHUS: IIEHbI, MACChl; PACCTOSHHUA,
BPEMEHH, CKOPOCTH; BBIpakaThb OJHHM EAWHUIIBI BEJIMYMHBI 4Yepe3 Jpyrue (mpu
HEOOXOJIMMOCTH C ONOPOM Ha CIIPABOYHYIO HH(OpPMAIHIO).

W3Bnekats uHGOpMAIUIO, TPEACTABICHHYIO B TalOiuie, Ha CTOJI04YaTOM
auarpaMMe, MHTEpPIPETUPOBATh MPECTaBICHHbIE JaHHBIC, MCIOJb30BAaTh JaHHbBIC
IIPYU PEILICHUH 3a]1a4.

Harnsignas reomerpus

[Tonp30BaThCs T€OMETPUUYECKUMU MOHATUAMU: TOUKA, MpsiMas, OTPE30K, JIyY,
yroJ, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIOUUX (QopMy
U3YYCHHBIX T€OMETPUIECKUX PUTyp.

Hcnonb3oBaTh TEPMUHOJIOTHIO, TIPH HEOOXOJUMOCTH IO BU3YaJbHOM OMOpeE,
CBA3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTIOYI'OJIbHHUKAMH: YTOJl, BEpIIWHA,
CTOpOHA, TUAroHayb; C OKPYKHOCTBIO: PaUyC, TUAMETP, LIEHTP.

N300pakath W3y4YeHHBIE TE€OMETpUYECKHE (UTYpbl Ha HEJIWHOBAHHON W
KJIETYaTOM Oymare ¢ MOMOIIBIO HUPKYJIS U JIMHEHKH (TI0CIe COBMECTHOT'O aHAIN3a).

HaxoauTe MJIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C ITOMOILBIO
JUHENKH, CTPOUTH OTPE3KM 3aJaHHOM [UJIMHBI, CTPOUTH OKPYKHOCTH 3aIaHHOI'O
paauyca.

Hcnosp30BaTh CBOMCTBAa CTOPOH M YIVIOB IIPSIMOYI'OJIBHHKA, KBajapaTa JUisl UX
MIOCTPOEHUS, BBIYUCIEHUS IIJIOIAAU U IEPUMETPA.

Beruucnate, mepuMeTp ©W IUIONIAAbL KBajapaTa, MNPSMOYTOJbHUKA, GUryp,
COCTaBJICHHBIX W3 NPSIMOYIOJBHHUKOB, B TOM 4HCIIE (QUIYp, H300paKEHHBIX Ha
KJIET4aTOM Oymare.

ITonb30BaThCS OCHOBHBIMHU METPUYECKMMHU E€AVMHHUIIAMU H3MEPEHUS JJIMHBI,
IUIOLIAAH; BbIpaXKaTh OJHU €IMHUILIBI BEJIMUMHBI Yepe3 Apyrue (Ipu HEOOXOAUMOCTH
C OMOPOH Ha CIPABOYHYIO UHPOPMAIIHIO).

PacrioznaBath  mapamienenunesn, KyO, HCIOIb30BaThb  TEPMHHOJIOTHIO:
BEpIIMHA, peOpO I'paHb, U3MEPEHHUS; HAXOAUTh U3MEPEHMS NapajulelieNuIeia, Kyoa.

Boluncnsate 00bEM Ky0Oa, mapaienenunena mo 3aJaHHbIM H3MEpPEHUsiM (C



OMOpON Ha AIrOPUTM Y4YEOHBIX IEHUCTBUM), MOJB30BATHCS €IUHHUIIAMU U3MEPEHUS
o0BEMa.

Pemars HecnokHBIE 3aaud HAa H3MEPEHHUE TIE€OMETPUYECKUX BEJIUYHUH B
MPAKTUYECKUX CUTyaluaxX (mpu HE0OOXOAUMOCTHU C BU3YaIbHOM OMOpoil).

6 KIIACC

Yucia v BBIYUCJICHU S

OpueHTUpOBaThCSI B TMOHATUSAX W ONEpUpPOBATH Ha ©0a30BOM YpPOBHE
TEPMUHAMH, CBS3aHHBIMU C Pa3IMYHBIMUA BUJAMU YUCEI M CIOCOOAMH MX 3allUCH,
NePEXOUTh (€CIU ATO BO3MOXKHO) OT OJ{HOM (hOPMBI 3aMUCH YUCIIa K IPYTOH.

CpaBHUBATh U YNOPSJOYMBATH 1ETbIC YMCIIA, OOBIKHOBEHHBIC U JICCSITUYHbBIC
poOu, CpaBHUBAThH YUCJIA OJIHOTO U Pa3HbIX 3HAKOB.

BrinonusaTe apudmMeTrueckue NeMCTBUS C HATYPAJbHBIMU U 1IEJIBIMU YHUCIIAMH,
OOBIKHOBEHHBIMU M JIECATUYHBIMHU JAPOOSIMH, TOJOKUTEIHHBIMU U OTPHUIATEILHBIMU
YUCIIaMHU.

BrruncnsaTh 3Ha4CHHS YUCTIOBBIX BBIPAKEHUH, BBIOIHATHh IPUKUKY U OI[CHKY
pe3yibTaTta BBIYHUCICHUM; BBITIOJHATH MPEOOpa30BaHMs YHCIOBBIX BBIPAXKEHUM Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JECHCTBUIA.

COOTHOCHUTH TOUYKY Ha KOOPJMHATHOW MPAMON C COOTBETCTBYIOUIUM €M
YHICJIOM U M300pakaTh YKMCIia TOYKAMU Ha KOOPJAMHATHOU MPSIMOM, HAXOJUTh MOIYJb
qucia.

COOTHOCUTH TOYKH B IPSIMOYTOJBHOM CHCTEME KOOPAHMHAT C KOOpAMHATaMU
3TOU TOYKH.

OxkpyrasTh LENble 4YMciia U JeCATUYHBIE Apodu (1Mo o0pasily), HaxXOIUThb
IPUOJIMKCHHS YHUCET.

YucsioBbie M OyKBEHHbIE BbIPAKEHUS

OpueHTHpOBaTbCA B TOHATHSIX U ONEPUPOBATh Ha 0a30BOM YpOBHE
TEPMHUHAMH, CBS3aHHBIMH C 3aMUCHIO CTENEHU YHUCIIAa, HAXOAUTh KBaApaT M KyO
YHuCia, BBIYKMCISATh 3HAYEHUS MPOCTEHIINX YMCIOBBIX BBIPAXKEHUN, COJAEpKAIIUX
CTCIICHHU.

[Tonp3oBaThCs TpHU3HAKAMH JETUMOCTH (IIPH HEOOXOAMMOCTH C OTMOPON Ha
aJrOpPUTM IpaBUiia), PaCKIIabIBaTh HATYpaIbHbIE YUCIIA HA IPOCTHIE MHOXKUTEIH.

*Tlonp30BaThCst MAacIITAOOM *, COCTABISATh MPOMOPIIMU U OTHOILICHHS.

Hcnonb3oBaTh OYKBBI AJisi 0003HAYEHUS] YKCET MPHU 3aIUCH MATEMAaTHUYECKHX
BBIDOKCHUM, HAXOAUTh 3HAYCHHWS OyKBEHHBIX  BBIPAKCHHH,  OCYIIECTBIISS
HE0OXOIMMbIE TIOJICTAHOBKM M TIpeoOpa3oBaHus (C OMOPOW Ha aNTOPUTM y4eOHBIX
TEUCTBUN).

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 3a/1a4

PemaTe MHOTOIIATOBBIE TEKCTOBBIC 3a/aud apU(PMETHYECKAM CIIOCOOOM C
ONOpPOW Ha BOMPOCHBIN IIIAH.

Pemats MPOCTEUIIINE 3a71a4u, CBSI3aHHBIE c OTHOLLIEHUEM,
MPONOPIHUOHAILHOCTIO BEJIMYMH, MPOILIEHTAMU; PellaTh TPU OCHOBHBIC 3aJlaud Ha
JTpOOH U TIPOICHTHI.



Pemate 3anmaum, conep:Kaliue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI:
CKOPOCTb, BpeMms, paccTosiHUE, 1LIEHa, KOJMYECTBO, CTOUMOCTB;
MIPOU3BOJUTENBHOCTh, BpeMs, 00bEMa paldOThl, HCMNONB3YS apUPMETUUYECKUE
NEUCTBUS,  OLIEHKY, MNPUKUIKY;  I[OJb30BAaThCA  €AUHULAMU  U3MEpPEHUs
COOTBETCTBYIOLIMX BEJIUYHH.

CocTaBisaTh OyKBEHHbIE BBIPAXKEHUS 10 YCJIOBHIO 33/1a4 MOCJIE COBMECTHOTO
aHau3a.

N3Bnekars uHOpManuio, MPEJACTABICHHYIO B TaliuIax, Ha JIUHEHHOMH,
CTOJOYATONM WM KPYroBOW JAWarpaMMax, HHTEPHpPETUPOBATh MpEICTaBICHHbIC
JaHHBIE; UCTIOIB30BATh JAHHBIC NPU PEIICHUHU 3a/a4.

[IpencraBnars nHGOPMAIMIO C MTOMOIIBIO TAOJHII, JUHEHHONW M CTOIOYATON
IUarpaMm.

Haruasanas reomerpust

[IpuBoauTh mNpUMeEpbl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEUUX (QopMmy
U3YYCHHBIX T'€OMETPUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYP, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxkath ¢ MOMOIIBIO UPKYJIS, TMHEHKH, TPAHCTIOPTHUPA HA HETMHOBAHHOM
M KIeTyarod Oymare H3ydyeHHble IUIOCKHME TeoMeTpuueckue (Gurypol u
KOH(UTypalui, CHMMETPUYHbIE (PUTYPHI.

HNmerp mnpeacTaBieHHME O TEOMETPUYECKUX TOHATHUSX: PABEHCTBO (QUTYD,
CUMMETPUSI, OCb CAMMETPHUH, LEHTP CUMMETPHH.

HaxonuThe BEIMYMHBI YTJIOB UBMEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIJbl 3aJJaHHOM BEJIMYMHBI, MOJIb30BATHCS MPU PEIICHUU 3a4ad IpajyCHONW MeEpoi
YIJI0B; Paclio3HaBaTh Ha YEPTEkKAX OCTPBIN, MPSMOU, Pa3BEPHYTHIN U TYNOM YTJIbI.

BeluncnsaTte [OMHY JOMaHOM, NEPUMETP MHOIOYIOJIbHUKA, TOJIb30BaThCA
€IUHULIAaMH U3MEPEHUS JJIMHBI, BBIPa)KaTh OJIHU €IMHUIBI U3MEPEHHUS JJIMHBI YEpE3
IpyTHeE.

HaxonuTh, ncnonp3ys 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMS
TOYKaMH, OT TOUKH A0 MPSAMOMU, IJIMHY MyTH Ha KBaAPATHOW CETKE.

Boruncnars  mimomans  (GUryp, COCTaBIEHHBIX U3  MPSIMOYTOJBHUKOB,
UCII0JIB30BaTh pa3OMeHNEe Ha MPSMOYTOJIbHUKU, Ha PaBHbIE (UIYpHI, JOCTpauBaHUE
70 MPSIMOYTOJIBHUKA; MOJb30BATHCSI OCHOBHBIMHU €IMHHULIAMH H3MEPEHMS IUIOIIAJIN;
BBIPAJKaTh OJHU €JUHULBI U3MEPEHHUS IIOAAU Yepe3 Apyrue (Ipu HeoOXO0IUMOCTH
C OIOPOI Ha CIIPaBOYHYIO HH(OPMALIUIO).

Pacno3HaBaTh Ha MOAENAX W HM300pPAKEHUAX MUPAMHIY, KOHYC, LMIUHIP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N300paxaTh Ha KiIeT4aTOl Oymare npsiMOYTOJIbHBIN apajuieenune.

Bberuuciare 00b€M IPSIMOYTOJBHOIO MNapajuiefenuneaa, Kyoa, MoJib30BaThCs
OCHOBHBIMHU €IMHUIIAMHU U3MEpeHHs] 00bEMA; BbIpaXaTh OJHU €AMHHIIBI U3MEPEHUS
o0BéMa yepe3 apyrue (C ormopo Ha CIIPaBOYHYIO HH(OPMAITHIO).

PemaTte HecnoXHBIE 3aaud HAa HAXOXKJIECHHE TIE€OMETPUYECKUX BEIMYHMH B
MPAKTUYECKUX CUTyalUsIX (TP HEOOXOJUMOCTHU C BU3YyaJIbHON OMOPOHL).



POEAEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBI
e udyyeHus y4eOHOro Kypca

Anrebpa sBIsieTCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOW IIIKOJIBI: OHA
obecrnieurBaeT W3y4YCHHE APYTUX AUCIUIUIMH, KaK €CTEeCTBEHHOHAy4YHOro, TaK H
T'YMaHUTapHOTO IUKJIOB, €€ OCBOEHHUE HEOOXOJIMMO AJIA MPOJIOJKEHUsST 00pa3oBaHus
U B NOBCEAHEBHOM >ku3HU. Pa3BuThe y 0OydaromMXCs HAyYHBIX MPEACTABICHUN O
MPOUCXOXKACHUN
U CYIIHOCTH alreOpanvecKux aOCTpakiuii, croco0e OTpakKeHUsT MaTeMaTHYeCKOU
HAyKOW SIBJIEHUM W TPOILIECCOB B MPUPOJIE M OOUIECTBE, POJIU MATEMaTUYECKOTO
MOJICJIMPOBAHMS B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PCHHS U KAaueCTB MBINLJICHUS, HEOOXOAUMBIX JJIsI aJanTaliy B
COBpEMEHHOM LHM(poBOM obOIiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieurBaeT  pa3BUTHE  YMEHHUS  HaOMIOAaTh,  CpaBHUBATh,  HAXOAUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTHU MBIIIJICHHUS, CITIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUSL W BBIBOJBI, (POPMYIUPOBATH
ytBepkaeHus. OcBoeHHe Kypca anreOpbl oOecreurBaeT pa3BUTHE JIOTMYECKOTO
MBIIUICHUS. OOYYalIIMXCs: OHU HCTOJB3YIOT JICAYKTHUBHBIE W HWHAYKTHUBHBIC
paccyxieHusi, 0000IeHne M KOHKpeTHU3aluio, abCcTparupoBaHUE U AaHAJOTHUIO.
OOyuenue anrebpe mpeArnoyaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSTENHLHOMN
NESTENBHOCTH  OOYYaIOIIUXCS, IOATOMY CaMOCTOSITEIbHOE  pellieHue  3ajad
€CTECTBEHHBIM 00pa3oM SBJISETCS pealu3alue esATeIbHOCTHOIO IPUHIUIA
oOy4eHUsl.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOAUYECKHE JHHUU: «Yucna u
BBIUUCIICHUS»; «ANredpanueckre BBIPAKEHUS»; «YPaBHEHUS W HEPaBEHCTBAY;
«Dyukuum». Kaxnas u3 3TUX coJiepKaTelIbHO-METOJUYECKUX JTUHUN pa3BUBACTCS Ha
NPOTSHKEHUU TPEX JIET M3Yy4YEHUs Kypca, €CTECTBEHHBIM 0O0pa3oM IMeperuieTasch U
B3aMMOJICHCTBYS C IPYTUMHU €ro JHHHUAMHU. B Xoxe m3ydeHus: Kypca oO0ydaromumcs
MPUXOAUTCA JIOTHYECKH PACCYXKIaTh, HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3W ¢ 3TUM 11€7€CO00pa3HO BKIIOUUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MATEMAaTHYECKOTO 00pa30oBaHUs U
CHOCOOCTBYIOUIME  OBJIAJCHUIO  OOy4YalOUIUMHCS ~ OCHOB  YHHUBEPCAJIBHOTO
MaTeMaTU4ecKoro  si3plka. TakuM  o0Opa3oMm, MOXKHO  yTBEpXKIaTh, 4YTO
COJIepKATeIbHOM M CTPYKTYPHOW OCOOEHHOCTBIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yuclia ©W  BBIUUCICHUS» CIYXKUT OCHOBOW st
TANTbHEHUINIET0 W3YyYEHUsT MaTEMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYUYaFOIIHUXCS
JIOTUYECKOTO MBIIUICHHSI, (DOPMUPOBAHUIO YMEHHUS TOJ30BAThCS aNTOPUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYSCKUX HABBIKOB, HEOOXOIUMBIX I TOBCETHEBHOU
XKW3HU. Pa3BUTHE MOHATHA O YUCJIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAJIBHBIMU U
UppaIlMOHAIIBHBIMU YHUCIaMU, (OPMUPOBAHUEM MPEACTABICHUN O JIEHUCTBUTEIBHOM
yucie. 3aBEpIICHUE OCBOCHMS YHMCIOBOW JIMHMM OTHECEHO K CTAapLIEMYy 3BEHY
o01iero oOpa3oBaHusl.



Conepxanue IByX anreOpanyecKux JMHUN — « AJIreOpandeckue BBIPAXKEHUS
u «YpaBHEHUSI U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYarOIIMXCS
MaTeMaTU4YeCKOro ammnapaTta, HEOOXOJUMOTro JIsi pelIeHUs 3ajlad MaTeMaTHKH,
CMEXXHBIX TPEJAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. B OCHOBHOW miKoOJIE
y4eOHBId MaTepuan TpYyNIUPYyeTcsl BOKPYT pallMOHAIBHBIX BBIpaKeHUH. Anredpa
JEMOHCTPUPYET 3HAUCHHE MAaTeMaTUKU KaK sI3bIKa JJIsl IOCTPOCHUSI MAaTEMaTUYECKHUX
MoOjiesIel, ONMUCaHMs MPOIIECCOB U SIBIIGHUM peaibHOro Mupa. B 3agaum oOydeHus
anreOpe BXOJAT TaKXKe MalIbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO MBIIIJICHUS,
HEO0OXOJUMOI0, B YAaCTHOCTH, JJIsI OCBOCHUSI Kypca HH(GOPMATUKH, U OBJIAJCHUE
HaBBIKAMU JEYKTUBHBIX paccyxiaeHui. [IpeoOpa3oBanue CHUMBOJIBHBIX (opMm
BHOCUT CBOM crnenuduueckuid BKJIAJ B pPa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYE€CKOMY TBOPUYECTRY.

Conepxanue (QyHKIIMOHATBHO-TpA(QUUYECKON JTUHUU HAIICJIICHO Ha MOJyYCHHE
IIKOJIbHUKAMU 3HAaHUM O (PYHKIMSX KaK BaKHEWIEeW MaTeMaTHUYeCKOW MOJenu s
OTHMCAHUs W HUCCIEJOBAHUS Pa3HO-OOpPa3HBIX MPOIECCOB W SIBJICHUM B MPUPOJAC H
oOmectBe. M3yueHue 3Toro marepuaina CrOCOOCTBYET Pa3BUTHIO Y OOYyYarolUXCS
YMEHUS HCIOJIb30BATh PA3IMYHbIC BBIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATUKU —
CJIOBECHBIC, CHMBOJIMYECKHUE, Tpaduyeckue, BHOCUT BKJIad B (OpPMUPOBAHUE
IPEACTaBICHUN O POJIU MaTEeMATUKU B Pa3BUTHH ITUBWIN3AIUUA U KYJIBTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMY IUTaHy B 7-9 Kiaccax wu3ydaercss Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYACT CIEAYIONIME OCHOBHBIE pa3/elibl COJEp KaHMS:
«Yucrna W BBIYUCIHCHUS», «AJTeOpandecKkue BBIPAKECHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIUN.

VY4eOHbIN TJ1aH HA M3y4yeHUe anreOpsl B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEACNIO B TEYCHHUE KaXJOro roja oOydeHHs, BCEro 3a TPH roja
o0ydenus — He MeHee 306 yueOHBIX YacoB.

COJEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (110 TOAAM OBYUYEHN )
7 KUIIACC

Yucia v BbIYMCICHUS

JlpoOn OOBIKHOBEHHBIC W JECATHYHBIC, MEPEX0J OT OJHOW (OPMBI 3aIHCH
npobeir k gpyrod. IloHATHe panmWoOHANBHOTO dYHCIA, 3alKiCh, CpPaBHCHHE,
YIOOPSIIOUMBAHUE  pPAllMOHAIBHBIX  YHCed.  ApudMETHYECKHE  JICHUCTBHUS  C
palMOHAIbHBIMU YuciiaMu. PenieHue 3amad U3 peaibHOM TMPAKTHKH HA YacTH, Ha
Jpoowu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTENeM: OIpEACIICHHe, IpeoOpa3oBaHUe
BBIPA)KEHHI HA OCHOBE OMPEICTICHHMS, 3aMMUCh OOJIBIITNUX YHCE.

[IporieHTHI, 3aMUCh MPOIIEHTOB B BUAE IPOoOH M IpoOH B BUAEC MPOILIEHTOB. Tpu
OCHOBHBIE 33J1a4M HA MPOILEHTHI, PEIICHUE 3a]1a4 U3 peaIbHON MPAKTHUKH.

[IlpumeHeHrEe  TPU3HAKOB  JICJIMMOCTH,  PA3JI0KEHHE HAa  MHOXXHUTEIIHN
HATypaJIbHBIX YHUCE.



PeanbHble  3aBUCHMMOCTH, B TOM  4ucle TmpsMas W oOparHas
IIPONOPLUHOHAIIBHOCTH.

AuredOpanyecKkue BbIpaKeHUs

IlepemeHHbIE, YKMCIIOBOE 3HAYEHUE BBIPAXKCHUA C NEpeMEHHOM. [lomyctumbie
3Ha4YeHUs NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAY BEIWYMHAMHU B BHUJIC
(dopmyiibl. Beruucnenus no gpopmymnam.

[IpeobpazoBanre OyKBEHHBIX BBIPAKEHUM, TOXKIECTBEHHO PABHBIC BBIPAKEHUS,
npaBuwiia npeoOpa3oBaHUsl CyMM M TPOU3BEJICHUM, MpaBUia PACKPBITHUS CKOOOK H
MIPUBEICHUS MMOJOOHBIX ClIaraeMblX.

CBoIiCTBa CTENEHU C HATYpPaJIbHBIM ITOKA3aTEIIEM.

OnHounenbl 1 MHOTO4YIEHbl. CTeneHb MHOrouwieHa. CloKeHue, BbIYMTAHUE,
YMHOKE€HUE MHOTOUYIEHOB. @OpMYJIbl COKPAIIEHHOTO YMHOKEHHUA: KBAJPaT CYMMBI U
KBaApar pazHocTh. PopMmysna pa3HOCTU KBaApaTtoB. Pa3nokeHHe MHOIOWICHOB Ha
MHOKUTEIIH.

YpaBHeHus

VYpaBHEeHHE, KOpEHb ypaBHEHHWs, IMpaBwia TmpeoOpa3oBaHUsl YpaBHEHWUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JIluHeriHOE ypaBHEHME C OJIHOM IEPEMEHHOM, YHCJIO KOPHEW JIMHEMHOrO
ypaBHEHUS, pEIICHUE JIMHEHHBIX ypaBHeHUN. COCTaBlI€HNE YPABHEHUM IO YCIOBUIO
3amaun. Pemenne TeEKCTOBBIX 3a/1ay ¢ MMOMOIIbIO YPABHEHHIA.

*JIuHelHOE YpaBHEHHE C ABYMs TIEPEMEHHBIMU K ero Tpaduk . Crucrema qByX
JUHEWHBIX YpPAaBHEHUN C JAByMS IEPEMEHHBIMH. PelieHue cucTteM ypaBHEHUM
crocobom mojicTaHOBKU. [IpuMepsl pereHus: TeKCTOBBIX 3a7a4 ¢ MOMOIIBI0 CUCTEM
YpaBHEHUM.

DOyHKUMHA

Koopaunara Toukn Ha npsiMoil. UHCIOBBIE NTPOMEXKYTKU. PaccTosHue mexmy
JIBYMSI TOUKaMU KOOPAUHATHOW MPSMOM.

[IpssmoyronpHas cuctema koopauHaT, ocu Ox u Oy. Alcumcca U opJauHaTra
TOYKH Ha KOOPAWHATHOW TockocTd. [Ipumepsl rpadukoB, 3aJaHHBIX (GopMyIamu.
Urenue rpadvKoB peaabHbIX 3aBUCUMOCTEH.

[ousitue Gynkimn. ['paduk dynknuu. CroiictBa GpyHkuui. Jlunelinas QyHKiwus,
e€ rpaduk. I'papuk ¢yakmumm y = kx + b. *I'paduyeckoe pemieHne ITHHEHHBIX
YPaBHEHUU U CUCTEM JIMHEUHBIX YPABHEHUM *.

8 KUIACC

Yucsa 1 BBIYUCICHUSA

KBagpartueiii kopens w3 uucia. *[loHstre 00 uppalMOHATBHOM YHCIIE.
JlecsTuanable TPUOIMHKSHHST UpparMOHAIBHBIX uncen ™. CBoicTBa apuMeTHIECKIX
KBaJpaTHbIX KOPHEH U UX NMPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUHCIICHUSAM. *JleficTBUTEIbHBIC Yncia *.

CreneHb C EnbIM MOKa3aTeneM U e€ ceorcTBa. CTaHIapTHAS 3alIMCh YKCIIA.

AuredOpanyeckue BbIpaKeHUA

2 3,I[CCL n gajce * * 0003HAYEHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro MmarcpuaJjia.



KBagpaTHslil TpEXUIIEH; Pa3I0KeHUE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEIIN.

Anrebpanueckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil ApooOH.
CnoxeHue, BBIUMTAHME, YMHOXXEHHE, JIeJICHHE  anreOpanyeckux  JIpooOeil.
PanronanbHble BEIpAXKEHHS U UX TPEOOpa3oBaHUE.

YpaBHeHUs] M1 HEPABEHCTBA

KBagpatHoe ypaBHeHMe, (opMyna KOpHEH KBaJpaTHOro ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHEHUH, CBOASIINXCS K JMHEWHBIM U KBaapaTHbIM. [Ipocreiimme
IpOOHO-pallMOHATIbHBIE YPaBHEHHUS.

*I'paduueckass uHTEpHIpeTalMsl YpaBHEHUHN C JIByMsI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHUW C JByMs IepeMeHHbIMU™. Ilpumepsl pemeHus CcHCTeEM
HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au anreOpandyeckuM CrocoooMm.

HuciioBele HEpABEHCTBA U UX CBOWCTBA. HepaBEHCTBO C OJHOM NMEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM.

DOyHKUUHA

[Honstue gpynkuu. OOIACTh ONpeAesieHUs U MHOKECTBO 3HAYCHHUHN (PYHKITHH.
CrniocoObl 3aanust QyHKIUMA.

I'padpux ¢dynkuumu. Yrenune cBoiictB PyHkiuu mno e€ rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIINX peaTbHbIE POIECCHI.

@OyHKLIMU, OIHUCHIBAIOIIME MpPsIMYI0 M OOpaTHYIO MpONOPLHOHAIbHbIE

k
3aBUCMMOCTH, uX Trpadpuku. DyHKmEH y = x°, y = X, y = /X, y= -

*['pacduueckoe perieHre ypaBHEHUN U CUCTEM ypaBHEHU *.

9 KUIIACC

Yucaa v BIYMCICHUSA

PanvonanpHbie yucia, *UppanvoHaIbHBIE YMCIA, KOHEUHbIE M OECKOHEUYHBIE
JeCATUYHbIE TpoOU. MHOKECTBO JEHCTBUTEIBHBIX YUCEN; JNEHCTBUTEIBHBIC YMCIIA
Kak 0€CKOHEYHBIE JECATUYHBIC ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIUHATHOM MPAMOM.

CpaBHEHUE JCHCTBUTENBHBIX 4YHUCEN, apudMeTUYeCKUe JCUCTBHUS C
JNEUCTBUTEIILHBIMU YUCIAMU *.

Pa3Mepbl 00BEKTOB OKpPYKAIOIIETO MHUpPA, JJIUTEIBHOCTh MPOLECCOB B
OKPYKaFOIIEM MUDE.

[Tpubnux€HHoe 3HaYEHWE BEIWYWHBI, TOYHOCTH TpubOIMxeHus. OKpyrieHne
yucen. [[pukuaka u oueHka pe3ynbTaTOB BEIYMCICHHN.

YpaBHeHUS U HEPABEHCTBA

JIuneiiHoe ypaBHeHuE. PenieHne ypaBHEHUM, CBOASIUMXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHUWN, CBOISIIIMXCS K KBaJIpPaTHBIM.
buxBanpatHoe ypaBHenue. *[Ipumepnl pelieHusi ypaBHEHUM TpeThed M YETBEPTOU
CTerneHe! pa3ioKeHUEeM Ha MHOXKUTEIH *.

Pemienrie 1poOHO-pallMOHANIBHBIX YPABHEHHUI.

Pelienrie TeKCTOBBIX 3aj1au aareOpandyeckKuM METOJIOM.



VYpaBHeHHe c JByMsi NE€peMEHHbIMM U ero rpaduk. Pemenue cucrem IByX
JIMHEMHBIX YPaBHEHUM C ABYMs MEpPEMEHHBIMU. PelieHue cucrtem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpPOl creneHu. I'paduyeckas
MHTEPIPETALHAS CUCTEMBI YPABHEHUH C IBYMS IIEPEMEHHBIMMU.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW nepeMeHHOW. KBaapaTHble HEpaBEHCTBaA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMH.

DyHKUUHA

KBagpatuunas ¢yukuus, e€ rpadpuk u cpoiictBa. IlapaGona, koopauHaThI
BEPIIHMHBI TapadoJIbl, 0OCb CHMMETPUHU MapadOoJIbL.

I'padpuxu GyHKIUI: y = kx, y = kx + b, y = X5,
y =+x,y = EI/I MX CBOMCTBA.

YucaoBble MOC€10BATEILHOCTH W NIPOTrPecCun

IlonsiTie YHMCIOBOM IIOCJIEAOBATCIBHOCTH. 3aJlaHHE IIOCJICIOBATECIILHOCTH
pEKyppeHTHOI opMynol U Gopmysoi n-ro yieHa.

ApudmeTtndeckass u reoMerpuyeckass mporpeccur. Dopmynbl n-TO WiIeHa
apupMETHIECKON U TEOMETPUIECKON TPOTrPECCUii, CYMMBI TIEPBHIX 71 WICHOB.

*N300pakeHUE UIEHOB apu(PMETHUYEeCKOWM HM TeOMETPHUUYECKOM MpOorpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M HSKCIIOHEHUIHAIBHBIM POCT.
CI10KHbBI€ TPOLICHTHI *.

IVNTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHNA
®EJIEPAJILHO PABOYEM ITPOT'PAMMEBI KYPCA «AJITEBPA»

OcBoeHne yueOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHHs JIOJDKHO 0O€cleYrBaTh JOCTHDKCHHE CICIYIOIMIMX TPEeIMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB:

7 KIIACC

Yucsia 1 BBIYMCICHUSA

BeimonHATh, couyeTas yCTHbIE W THCHMEHHBIE NPUEMBI, apumeTHUecKue
JNEUCTBHS C PAIMOHAIBHBIMYU YHCIIAMMU.

HaxonuTh 3HaueHUs] YHCIOBBIX BBIPAKEHHI; MNPUMEHATH pa3sHOOOpa3HbIE
crocoObl M MPUEMBI BBIYHMCICHHUS 3HAYEHUU APOOHBIX BBIPAXKEHUM, COJAEPIKAIIUX
OOBIKHOBEHHBIC U IECATUIHBIE TPOOH.

[lepexoguth OoT omHOW (HOpPMBI 3amuMcHd 4YHCed K Jpyroi (mpeoOpa3oBBIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHYHYIO NpoOb). CpaBHUBaTH U
YHOPSIIOUMBATH PALIMOHATBHBIE YHCIIA.

OKpyrasaTs uucna.

BbINOmHATh NPUKHUIKY U OLEHKY pe3ysibTaTa BBIYMCICHUM, OLICHKY 3HAYCHUU



YHUCJIOBBIX BBIPAKEHUM.

BoInonHATh JEWCTBUS CO CTENEHSMU C HATypalbHBIMHM IOKa3aTelsaMu (C
OMOpOi Ha CIIPAaBOYHYIO MH(POPMAITHIO).

[IpuMeHsTh IPU3HAKU JEIUMOCTH, PA3JI0OKEHUE HA MHOXKHUTEIIU HATypalbHBIX
YHUCEN.

Pemate mpocrteiiiiiue MpaKkTUKO-OPUEHTUPOBAHHBIC 3a/1aud, CBA3aHHBIE C
OTHOIICHHEM BEJIMYHH, MIPOIOPIIMOHATIEHOCTHIO BEJIMYMH, MPOLIEHTaAMU;
MHTEPIPETUPOBATh PE3YJIbTATHI PEIICHUS 3a7ad C YYETOM OTrpaHUYEHUM, CBSI3aHHBIX
CO CBOWCTBAMHM pacCMaTpPUBAEMbIX OOBEKTOB.

AJireOpanyecKue BbIpasKeHHU s

OpueHTUpOBaTBHCSI B TMOHATUSAX W ONEpUpPOBATH Ha 0a30BOM YpPOBHE
anreOpanyecKo TEPMHUHOJIOTHEN U CUMBOJIUKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKCHUM TMpU 3aJlaHHBIX 3HAYCHHUSIX
NIEPEMEHHBIX.

BrinonHsaTe mpeoOpa3oBaHus 1IEIOTO BBIPAKEHUS] B MHOTOWICH MPUBEICHUEM
MOI00HBIX CJIaraéMbIX, PACKPBITUEM CKOOOK.

BbINOJIHATH YMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOroWieHa Ha
MHOTOYJICH, MPUMEHATh (POPMYJIbI KBaJpaTa CYMMbI M KBajpaTa pa3HOCTH (C OMOpoi
Ha CIIPaBOYHYIO UH(POPMAITHIO).

OcyliecTBIsATh  Pa3loKEHUE MHOTOYWIEHOB HAa MHOXUTEIM C TOMOIIbIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOMKUTENS, TPYNIUPOBKHA ClaraeMbIX, TPUMEHEHUs
(bopMyI1 COKpAIIEHHOTO YMHOKEHUS (C OTIOPOH HA CIIPABOYHYIO HH(OPMAITHIO).

[TpumensTh MpeoOpazoBaHus MHOTOUJICHOB ISl PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAIBHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypajlbHBIMHU IOKA3aTENsIMH IS
npeoOpa3zoBaHus BEIPAXKEHUN (C OTIOPO HA CIIPABOYHYIO MHPOPMAIIHUIO).

YpaBHeHUs 1 HEPABEHCTBA

Pemare nuHEWHBIE ypaBHEHHSI C OJHOW IEPEMEHHOW, NPUMEHSS IpaBuia
nepexoqa OT UCXOAHOTO YPaBHEHHUS K paBHOCWIBHOMY emy. [IpoBepsTh, ABiseTcs nu
YHUCJIO0 KOPHEM YpPaBHEHUSI.

Nmetrs mpenctaBieHue O Tpa@UUYECKUX METOAAX MPU PEIICHUU IJTHUHEWHBIX
YPaBHEHUU U UX CUCTEM.

[lonOupaTes mnpuMepbl Map YHCEN, SBISIOMIUXCS PEIICHUEM JUHEHHOTO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM IIOCKOCTH rpaduK JTUHEHHOTO YpaBHEHUS C ABYMsI
MEePEMEHHBIMH; TOJIB3YSACh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiate cucteMbl JBYX JIMHEHHBIX YPABHEHUU C ABYMSI IEPEMEHHBIMHU, B TOM
qrciie rpaguiecku (C Ormopoit Ha ATOPUTM YIEOHBIX ICHCTBHM).

CocraBiTh (IOCa€ COBMECTHOTO aHajiu3a) W pellaTh JUHEHHOE YpaBHEHUE
WU CHUCTEMY JIMHEHHBIX YpaBHEHHMI MO YCIOBHUIO 3aJauyd, WHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3aJ]a4 MOJIYYEHHbBIN PE3yIbTaT.

Koopannarel 1 rpadpuxku. ®yHKIUU

N3obpaxaTh HA KOOPJAMHATHOMW MPSAMOM TOYKHU, COOTBETCTBYIOIIHUE 3aJJlaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KU, MHTEPBAJIbI; 3aMUCHIBATh YHCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKE.



OtmeyaTh B KOOPJAMHATHOM IJIOCKOCTUM TOYKHM MO 3aJaHHBIM KOOpJAMHATaM;
CTpOUTh Ipaduku TUHEHHBIX PyHKUIUN. CTpouTh rpaduk QyHKuuu y = kx + b.

OnuceiBaTh € NOMOUIBIO (YHKIMI HM3BECTHBIE 3aBUCHUMOCTU  MEXKIY
BEJIMYMHAMU ([0 aJITOPUTMY Y4EOHBIX JEUCTBUM): CKOPOCTh, BpPEMs, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTh, BpeMs, 00bEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeAcTaBiICHUS M aHaidu3a MHGPOpPMALNH;
U3BJIEKATh U MHTEPHPETUPOBATh MHPOPMALIMIO U3 IPaUKOB PEANbHBIX MPOLIECCOB U
3aBUCHUMOCTEM.

8 KUIACC

Yucaa v BBIYUCJICHU S

Hcnonb3oBaTh HayajdbHbIE MPEJICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX
quces Il CpaBHEHUS, OKPYIJICHUS W BBIUUCICHHUM; M300pakaTh JCHCTBUTEIIHHBIC
Yyycia TOYKaMU Ha KOOPJAMHATHOU MPSIMOM.

[IpumeHsTh TIOHSATHE apU(PMETHUECKOro KBAJAPATHOTO KOPHS;, HAXOIUTh
KBaJIpaTHbIE KOPHU, HCIOJB3Yysl TPU HEOOXOJMMOCTH KaJbKYyJATOP; BBITIOIHATH
npocTeiimme MpeoOpa3oBaHUs BBIPAXKEHHH, COJEpKAIIUX KBaJApPaTHbIC KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIMX W MajbIX YUCET C MOMOIIBIO JIECITHUYHBIX
npoOeii u creneHeit yucia 10.

AJireOpanyecKkue BbIpasKeHUs

[IpuMeHATP MOHATHE CTENEHM C LEJbIM  TMOKAa3aTeJIeM, BBIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEp)KALIUX CTENeHH C IeJbIM ToKa3arenem (C
UCIIOJIb30BaHUEM CIIPABOYHON MHPOPMAIIHH).

BhITIOJIHATE  HECIIOKHBIE TOXKACCTBEHHBIE MPEOOpa3oBaHUS PAIlMOHATBHBIX
BBIPOKCHUH HA OCHOBE MPABWJ JICUCTBUN HAJ MHOTOWICHAMH W aireOpandyecKuMu
TPOOSIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUICH HA MHOKHUTEIH.

[IpuMensTh peoOpa3oBaHMs BBIPAXKEHUN ISl PEUICHUS PA3IUYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOM MTPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHelHbIe, KBaJIpaTHBIE YPaBHEHUS (C MCIIOIb30BAHUEM CHPABOYHOU
uHhOpMaIMK) W palMOHATIBHBIE YPAaBHEHWS, CBOJSIIMECS K HHUM, CHCTEMBI JBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE KCCIEAOBAHUS YPABHEHWW M CHCTEM YpPaBHECHUH, B
TOM YHCIIE C TPUMEHEHNEM rpaduIecKuX MPeACTaBICHNN (yCTaHABIUBATh, UMEET JIN
YpaBHEHHE WJIM CUCTEMa YPAaBHEHUN pEUIEHHUs, €CIIM MUMEET, TO CKOJbKO, U Mp.) C
OMOpOH Ha aITOPUTM YUEOHBIX JEHUCTBUI.

[lepexoanTh OT CIOBECHOW (OPMYITMPOBKH 3amadu K €€ anreOpanveckoit
MOJIEIA C TOMOIIBIO COCTABJICHHS YPAaBHEHUS WIM CUCTEMbl ypaBHECHUH,
WHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4d MOJYYEHHBIN PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLCHKHU; PEIIAThH
JIMHEHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON W WX CUCTEMBI; IaBaTh rpauyeckyto



WUTIOCTPALIMIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.
DyHKUUH
OnepupoBath Ha 0a30BOM ypOBHE (PYHKUMOHAJIbHBIE TOHATUA M S3BIK
(TepMHUHBI, CUMBOJUYECKHE O0O3HAUYECHUS); OMpEAesaTh 3HAUYeHUE (PYHKIUH TIO
3HAYEHHUIO apryMEHTa; ONPENEIATh CBOMCTBA (PYHKIMU 1O €€ rpaduky.
Crtpouth rpaQuKy >JIeMEHTapHBIX QYHKIMHE BHOa , y = X5, y = x°, y = /x ,

k o o ..
Y= =; ONHUCHIBaTh CBOMCTBAa YHUCIOBON (QyHKIUMU 10 €€ Trpaduxky (mpu
X

HEOOXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIBIO).

9 KUIIACC

Yucjia ¥ BBIYUCTCHUSA

CpaBHUBATH U YNIOPSAOUYNBATH PALIMOHAIIEHBIE U UPPALMOHAIIBHBIE YU CIIA.

Boinonusate apudmeTndyeckue NEUCTBUS C pallMOHATBHBIMU YHCIIAMH, COYETas
YCTHBIE W THCHBMEHHBIE TPUEMBI, BBIMOJHATh BBIYUCICHUS C UPPAMOHAIbHBIMU
YUCIIaMHU.

Haxonuth 3HaueHMs CTENEHEN ¢ IEIbIMU MOKA3aTeNIMU U KOPHEH; BRIUUCIISATh
3HAYEHUS YUCIIOBBIX BBIPAKEHUI.

OKpyraatrh JACHUCTBUTENBbHBIE YKCHA, BBINOJIHATh TPUKUAKY pe3yJibTara
BBIYHCIICHUH, OIIEHKY YUCJIOBBIX BBIPAYKEHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHENHbIE U KBaJpaTHbIC YPABHEHUS, YPABHEHMSI, CBOJSAIINECS K HUM,
npocTeiiime ApoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemare mnpocreimme CUCTEMBI JABYX JIMHEWHBIX YPAaBHEHUM C JABYMs
NEPEMEHHBIMU W CHCTEMBI JIByX YypaBHEHHI, B KOTOPBIX OJHO YpaBHEHHE HE
SIBJISIETCS TUHEUHBIM (110 BU3YaJILHOU OIOpE).

Pemate mnpocTeiilirie TEKCTOBBIE 3aJaddl  alreOpanyecKuM CIIOCOOOM C
NOMOIIIBIO COCTAaBJIEHUS YPAaBHEHHS WA CHUCTEMbl ABYX YpPAaBHEHHU C JByMs
EPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE KCCIENOBAHUS YPABHEHUW M CUCTEM YpPAaBHECHUU, B
TOM YHCIIE C TPUMEHEHHUEM rpaduIecKuX MpeACTaBICHN (yCTaHABIUBATh, UMEET JIN
YpaBHEHHE WA CUCTEMA YPABHEHUM pEILICHUS], €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemarte nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paXkaTh
pELICHUE HEPABEHCTB HA YHCJIOBOM NPSMOW, 3alKCBHIBATh PELUICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMsl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAKOIINE
KBaJpaTHOE HEPABEHCTBO; M300paxaTh PEUICHUE CUCTEMbl HEPABEHCTB HAa YHUCIOBOM
MPSMOM, 3aIUCBIBATH PELIEHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3JIUYHBIX 33/1a4.

DyHKUUMN

Pacno3naBath (QyHKIMM u3y4eHHBIX BHAOB. Iloka3biBaTh CXEeMaTHYECKU
pPacroyiOKeHHEe Ha KOOPAWHATHOW TUIOCKOCTH TpadukoB (GyHKOWA Buma: y = kx,

k y
y=kx+ b, ,y=ax>* + bx +¢, y=x>,y = x, y = ~ B 3aBHCHMOCTH OT 3HaYeHHH

KO3(ppUILIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIUH.



Ctpoutrb M n300paxkaTh CXEMAaTUYECKU TpaUKy KBaJpaTUUHBIX (DYHKIIHH,
OMMCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX TpaduKam.

Pacnio3HaBaTh KBaApaTUyHyr (QYHKIUIO MO (opMyle, IPUBOJUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM )KU3HU, QU3HKH, TEOMETPHUH.

YucsioBbIe MOC/I€10BATEIbHOCTH U IPOrPeccuu

Pacnio3HaBaTh apu(pMEeTHUUECKYIO U T€OMETPUUECKYIO POrPECCUr IPHU Pa3HbIX
croco0ax 3a1aHusl.

BbINOJIHATS ~ BBIYMCIIEHHS C  HUCIOJIB30BaHMEM  (QopMyl n-ro  4jeHa
apu(pMETUYECKOM U TEOMETPUYECKON MpOrpeccuil, CyMMbl MEPBBIX 7 YJIEHOB (C
OIOPOW Ha CIPaBOYHYIO HH(OPMALIHIO).

Pemate 3amauM, CBSI3aHHBIE C YHCIOBBIMU TOCIEOBATEILHOCTIMH, B TOM
quclie 337a4d U3 PEalbHOM >KM3HM (C UCMOJIb30BAaHUEM KaJbKyJIATOpa, LU(PPOBBIX
TEXHOJIOTHI).

OEAEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOTI'O KYPCA
«I'EOMETPUS». 7-9 KIIACCBI
eau n3yyeHust yueOHOro Kypca

OO6mue 1enu u3ydeHus ydeOHoro kypca «l'eoMeTpus» TpeACTaBICHBI B
ITOOIT OOO. Onu 3akIr04arTCs, MPEKIE BCETO B TOM, YTO HA ypPOKAX T'€OMETPUH
oOydJaromuiicss y4YUTCS TPOBOJIUTH JOKa3aTeJIbHbIE PACCYKICHHS, CTPOUTH
JIOTUYECKUE YMO3aKIIOUCHUS, JOKa3bIBaTh MCTUHHBIC YTBEPXKICHUS U CTPOUTH
KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT MPOTUBHOIO», OTIWYATH
CBOMCTBa OT MpHU3HAKOB, (HOPMYIHpPOBATH OOpaTHBIE yTBepXkAcHUsA. B oOydeHuu
YMEHHUIO PacCyXJaThb COCTOUT BaXXHOE€ BOCHUTATEIIbHOE 3HAYCHUE W3YUEHUS
reOMETPUH, IPUCYIIIEC UMEHHO OTEYECTBEHHOW MaTEMAaTUUYECKOM IIKOJIE.

Btopoii 1enpi0 M3ydeHUsT TEOMETPUHU SBIACTCS MCIOJIB30BaHUE €€ Kak
WHCTPYMEHTA TMpU PEIICHUH KaK MaTeMaTHYeCKUX, TaK M IPAKTUUYECKUX 3ajad,
BCTPEUAIOIIUXCSI B peajbHOM  JKM3HM. ITOMY  COOTBETCTBYET  BTOpas,
BBIYUCIIUTENIbHAS JIMHUS B M3YYEHHM TE€OMETPUU B IKojie. [l 3TOro yduTtento
PEKOMEHyETCS noa0upaTh 3aJ1a4u MPaKTUYECKOTO xapakTepa LTSI
paccMaTpUBaeMbIX TEM, YYHTh OOYYaIONIUXCS CTPOUTh MATEMAaTHYCCKHE MOJCIH
pealbHBIX JKU3HEHHBIX CHUTyallu, TMPOBOJUTH BBIUUCICHUSA U  OIICHUBATH
aJICKBaTHOCTh TMOJY4YEeHHOro pe3yiabrata. KpailiHe BaxkHO NOAYEPKUBATH CBA3U
reOMETpUM C JAPYTUMH TIpeAMeTamMu, MOTHBHUPOBATH HCIIOJb30BaTh OIpPECICHUS
TCOMETPUYCCKUX (UTYp W TOHSATHH, JEMOHCTPHUPOBATH NMPUMEHCHHE ITOTYyYCHHBIX
YMEHUH B (PU3HMKE U TEXHUKE. DTH CBSA3M Hanboee IPKO BHIHBI B TeMax «BeKTopbI»,
«Tpuronomerpudeckue COOTHOLICHUs», «Meron koopauHat» Uu  «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypc
«I"'eomeTpusi», KOTOPBIM BKJIKOYAET CIEAYIOIIME OCHOBHBIE Pa3Jeiibl CONECPKAHUA:
«l'eomerpuueckre ¢Gurypsl U HX CBOWCTBa», «M3MepeHHe TreoMeTpUYECKUX



BEJIIMYMH», a TakkKe «JlekapToBbel -KOOpAMHATBI Ha IUIOCKOCTW», «BekTopsDy,
«/IBmxxenus mnockoctu» u «IIpeobpazoBanus moaooOus».

VY4eOHbIN MIaH MpeaycMaTpUBAaeT U3yYEHUE reOMETpUU Ha 0a30BOM YPOBHE,
UCXOAs M3 HEe MeHee 68 yueOHBIX 4acOoB B Y4YEOHOM TOAy, BCEro 3a TpU roja
o0ydeHus — He meHee 204 yacos.

COJIEP’)KAHUE YYEBHOI'O KYPCA «EOMETPUSI» (IO TOJIAM
OBYYEHUST)

7 KIIACC

HauanbHbie noHsTua reomerpuu. Touka, npsimMasi, OTPE30K, Jy4. Yrou. Buasl
yrjoB. BeprukanbHble ©  CMEXHbIe yriabl. buccekrtpuca yrna. Jlomanas,
MHOTOyroJbHUK. [lapannenbHoCTh U NEPIEHANKYISIPHOCTD NPSIMBIX.

*CumMeTpuunbie  Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpHHU *,
[TIpumepsl CUMMETPUU B OKPYKAIOIIIEM MUPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOIIBIO IUPKYJISI U TUHEUKHU *.

Tpeyronpauk.  BpicoTa,  MeawaHa,  OuccekTpuca, HMX  CBOMCTBA.
PaBHOOEIpeHHBIN U PABHOCTOPOHHUHN TPEYTOJbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CRoiicTBa ¥ IPU3HAKU PAaBHOOCAPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMPU3HAKK MapaJIeabHbIX NpsMbIX. CyMMa yriloB TPEYroJIbHHKA.
Buemnue yriel TpeyrojibHUKA.

[IpsMoyronbHblld  TpeyroJbHUK. (CBOWCTBO MeAWaHbl MPSMOYTOJIBHOIO
TPEYroJbHUKA, MPOBEAEHHONW K runoTeHy3e. [Ipu3Haku paBeHCTBA NPSIMOYTOJIbHBIX
TPEYrONbHUKOB. [IpsIMOYTOIBHBIN TPEYroNbHUK € yriioM B 30°.

HepaBencTBa B reoMerpuu: *HEpaBEHCTBO TPEYrOJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OojblIeM yrie W OOJbIIe CTOPOHE TpEyroiabHUKA.
[lepneHauKyJIAp U HAKIOHHAS.

*'eoMeTpYecKOoe MeECTO ToYeK.™ buccekTpuca yrjia ©W CEpeaUHHBIN
NEPHEHIUKYJIISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUYEK.

OKpyXHOCTh M Kpyr, XOopJa U JuaMeTp, HX CBoiicTBa. B3aummHoe
PacCIOJIOKEHHE OKPYXKHOCTH M mpsMou. KacarenpHass M cekymias K OKPYKHOCTH.
OKpyXHOCTh, BIHCAaHHasi B yroj. BmucaHHas W ONHUCaHHAas OKPYXHOCTHU
TPEYTroJIbHUKA.

8 KUIACC

UYetrpipéxyronpauku. Ilapannenorpamm, ero nmpusHakd W CBOWCTBA. YacTHbIE
Clly4aW TapajuieJorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapaT), WX NPHU3HAKA U
coiictBa. Tpameuusi, paBHOOOKass Tpamenusi, €€ CBOHCTBA W MPU3HAKU.
[IpssmoyronpHas Tpaneuus.

*MeTton yaBoeHus MeauaHsbl. LleHTpanbHas cuMMeTpus.

Teopema @aneca u TeopemMa 0 IPONOPLUHOHATBHBIX OTpe3kax. CpenHue JIMHUU

3 SHCCL n gajce * * 0003HAYEHBI TEMbI, U3YUCHNC KOTOPLIX MMPOBOAUTCA B O3HAKOMHUTCIIbHOM ILJIAHC. Henaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro MmarcpuaJjia.



TpeyroJibHUKa U Tpanenuu. LlenTp Macc TpeyroiabHuKa.

[lonobue TpeyroapHUKOB, Ko3(ppuuueHt mnoaodus. I[lpuszHaku mnoxoOus
TpeyrojdbHUKOB*. [I[puMeHeHne no1o0us Npy pelieHu NPaKTUYEeCKUX 3a/1a4.

CpolicTBa Mmomaned reomerpudyeckux ¢uryp. Dopmynsl 18 IUIOLIAAU
TpeyroJlbHUKa, Mapajenorpamma, pomba u Tpaneuuu. OTHOLIEHHE ILIoLIaAeH
Mo00HBIX GuUryp.

Breruncnenue miuomaned TPEeyrojJbHUKOB U MHOTOYI'OJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopembl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yIjia MpsIMOYI'OJBHOTIO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJECTBO. TpUroHoMeTpuueckue GyHKIUU YTI0B
B 30°, 45° n 60°.

Brnmcannble ¥ LIEHTpaIbHbIE YIIIbI, YTOJI MEXAY KacaTeIbHOU U XOPIOU. YTIJIbI
MEXIy XOpJaMH M CEKyIIMMHU. BNHCAaHHbIE W ONHCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxxeHue nByx okpyxHocred. Kacanme oxpyxHocTteil. OOmue
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xkocunyc, TaHrenc ymioB ot 0° nmo 180°  OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMyIIbI IPUBEICHMUS.

Pemrennie TpeyronpHUKOB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. PemeHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

*[IpeoOpazoBanue nogodus. [logo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 npou3BEIEHUH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKYIIUX, TEOpEMA O KBaJpaTe KacaTeJIbHOU *.

Bektop, gnmumHa  (MOIyJnb) — BEKTOpa,  COHAIpPABJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, OIEpallii HAJ  BEKTOpamMu. Pa3jmokeHue BEKTOpa MO JBYM
HEKOJUTMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CkansipHOE NPOU3BEIICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapTOBbI KOOPJMHATHI Ha IUIOCKOCTU. *YpaBHEHUS MPSAMOU* U OKPYKHOCTHU
B KOOpJIHMHATaX, NEPECEYEeHUE OKPYKHOCTEH U IpsiMbIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHE.

[IpaBunpHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYyXKHOCTH. ['pajycHast U paauaHHas
Mepa yria, BBIYMCIEHHWE JJIMH Ayr OKpyxkHocteil. Ilmomans kpyra, cekropa,
CerMeHTa.

*J|B>KEeHUsI TIJIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GuUryp (dIeMeHTapHbIC
npeactasnenus). [lapannensHeiii nepeHoc. [loBopot ™.



IINTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMEBI KYPCA «T'EOMETPHS» (TIO
I'OAAM OBYYEHNA)

OcBoenne yueOHOro Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus JIOJDKHO O0O€cneurBaTh JOCTHKEHUE CIEAYIOIUX MPEeAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIe reOMeTprUYecKre (GUTyphl, ONIPEACIISITh UX B3aUMHOE
pacroyoKeHune, u3o0paxaTh TeoOMeTpUYeCKHe (UTYpbl; BBIMOJHATh YEPTEXKH 10
YCJIOBHUIO 3ajauu. M3MepsTh JIMHEWHbIE W YIVIOBbIE BEJIMYMHBI. Pemare 3agaud Ha
BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Hlenate rpyOyr0 OIIEHKY JMHEWHBIX M VYIJIOBBIX BEJIMYUH TMPEIMETOB B
peanbHOM KW3HU, Pa3MEPOB MPHUPOJHBIX OOBEKTOB. PaznuuaTh pasmepsl ITHUX
00BEKTOB TIO TIOPSAJIKY BETUYUHBI.

Crpouth uYepTekM K TEOMETPUUECKHMM 3agadaM (C  HCIOJIb30BaHUEM
CMBICJIOBOM OTIOPBI: HABOASIINE BOIIPOCHI H/WITH aJITOPUTMA YI€OHBIX JICHCTBUM).

[Tonb30BaThCAd MpPU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, MCIIOJIb30BATh
IPU3HAKU U CBOKMCTBA PAaBHOOCAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUH 3a/1a4.

[TpoBOIUTH AOKA3aTENbCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

ITonb30BaThCAd MpU3HAKAMM PABEHCTBA MPAMOYTOJbHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM MEJIUaHBI, TPOBEAEHHON K TUIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTrOJIbHUKA, B
pELICHNH TEeOMETPUUECKUX 3alad (C HCMOJIb30BAaHUEM 3PUTEILHOW HAIJISTHOCTH
U/Wu BepOaIbHOM OTOpHI).

OrnpenensaTs napauieIbHOCTh MPSIMBIX C IMTOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT
¢ HUMHU cekymag. OnpenensTs MapajIeIbHOCTh MPSAMBIX C MOMOIIBIO PAaBEHCTBA
PAaCCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMOM.

Pemrats 3amaumn Ha KileTyaTol Oymare.

[IpoBOAMTH BEIUMCIICHNUS U HAXOAUTh YHCIIOBBIC U OYKBEHHBIC 3HAUCHHS YTJIOB
B I€OMETPUYECKHUX 3aja4ax C MCIOJb30BAHUEM CYMMBI YTJIOB TPEYTOJBHUKOB M
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX IIPU IIEPECCUCHUH JIBYX
MapajuieIbHbIX MPSIMBIX CEKyIIeH. Pemare mpakTHYecKHWe 3aJauyd Ha HaXO0XICHHUE
YIJIOB.

HNmets nipesicTaBiieHUE O MOHATUE T€OMETPUYECKOTO MECTa TOYEK.

DopMyJIMPOBATh OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa
OKPY’KHOCTH, MOJIb30BAThCSI UX CBOMCTBAMHU. YMETh NMPUMEHSITH 3TH CBOMCTBA IpH
pEIIECHUH 3a]a4.

OpHeHTUPOBATHCS B MIOHATHUAX: OIMMMCAHHAS OKOJIO TPEYTroJIbHUKA OKPY)KHOCTb,
IIEHTP ONMUCAHHOW OKpYXHOCTH. OnepupoBaTh Ha 0a30BOM YpPOBHE (paKTaMH O TOM,
YTO OMCCEKTPHUCHI yIJIOB TPEYTrOJIbHHUKA MEPECEKAIOTCs B OJTHOM TOYKE, U O TOM, YTO
CEepECIMHHBIC TEPHEHIUKYJSIPhl K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJHOMN
TOUKE.

OpueHTHUPOBAThCS B TOHATUSIX M ONEPUPOBATh Ha ©OA30BOM ypOBHE:



KacaTelapHas K OKPYXKHOCTH, TeOpeMa O MNEPIECHIAUKYISAPHOCTU KacaTelIbHOM U
panuyca, MpoOBEAEHHOIO K TOYKE KACAHUS.

Nmers mpencraBiieHHEe O NPOCTEUIIMX TEOMETPUUECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE IMOCTPOEHUS C MOMOIIBIO LUPKYIA U
JIMHEHKHU.

8 KUIACC

Pacno3snaBaTh OCHOBHBIE BHJIBI  UYETBIPEXYTOJIBHUKOB, WX  DJIEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU MPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

OpueHTUpOBATHCSI B MOHATHM — TOUKHU TMEPECEUYCHUs] MEIUaH TPEYroJibHUKa
(eHTpa mMacc) B pelieHru 3aad.

Brnaners moHsiTueM CpeHEl JTUHUU TPEYTOJbHUKA U TPANeIuu, MPUMEHSITh X
CBOMCTBA IIPH PEIICHUHU MPOCTEHUIITNX TEOMETPUIECKUX 3a7a4. IMeTh npeacTaBicHue
o teopeme dayeca u TeopeMe O MPOMOPIUOHATBHBIX OTPE3KaxX, MPUMEHSITh UX IS
pelieHns MPaKTUIECKUX 3a/1a4 (C ONOPO Ha 3pUTEIIbHYIO HATJISTHOCTH ).

[IpuMeHsT, NpU3HAKK TOAOOUSI TPEYrOJbHUKOB B PEIICHUU HECIOKHBIX
r€OMETPUYECKUX 3a/1au.

[Tonms3zoBathest Teopemoit Iludaropa s pemieHHs: TEOMETPUYECKUX H
NPAKTUYECKUX 3a]a4.

Bnagets mOHATHSMH CHUHYCa, KOCHMHYCa W TaHTeHca OCTpOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKa. [l0ibh30BaThCs ATUMHU TMOHSATHUSMU JIJISl pEUICHUS
PAKTUYECKUX 3a7a4 (IIPU HEOOXOJUMOCTH C OMOPOM Ha aJITOPUTM MPABUIIA).

Boruncnars  (paznuuHbIMH - crioco0aMu)  (C OMOpod  Ha  CIIPABOYHYIO
UHPOpMAIIMIO) TUIOHIAAh TPEYroJbHUKA W IUIOMIAJA MHOTOYTOJBHBIX (QUTYP
(MOmB3YsACh, T/I€ HEOOXOAMMO, KAIBKYIATOPOM). [IpUMeHsITh MOMydeHHbIE YMEHUS B
NPaKTUYECKUX 3a7adax.

BnageTs TOHATHSAMU BIHCAHHOTO | IIEHTPAIBLHOTO yria, HCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX yriaxX, yriax MeXIy XOopAaMmH (CEKYIIUMHU) U YIIe MEXIy
KacaTeJIbHOM U XOPJIO MPH PEUICHUH NMPOCTEUIINX T€OMETPUYECKUX 3a1aY.

Brnanerb MOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHATH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUH MPOCTEUIINX 3a]1ay.

[IpuMeHsATh TONYyYEHHbIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJENH JI 33/1a4 PeaIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUMCICHUS C
MPUMEHEHUEM TMOJ00MSI M TPUTOHOMETpUU (MOJIB3YSCh, TJIe HEO0OXOAUMO,
KaJIbKYJSATOPOM).

9 KUIIACC

3HaTh TpUTOHOMETpUYECKHEe (YHKIHUUA OCTPHIX YIJIOB, HAXOAUTh C WX
MOMOINIBIO PA3JIUYHBIE AJIEMEHTHl MPSMOYTOJBHOIO TPEYrojbHUKA («pelleHue
MPSIMOYTOJIbHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIBI0 KAJIBKYJISITOPA) IJIMHBI U
YTJIbI 1J1s1 HETAOJIMYHBIX 3HAUYCHUM.

[Tonb3oBaThecsi hopmMyliaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM



TOXKJECTBOM JUII HAXOXJACHHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU (C OMOPOM Ha CIIPaBOYHYIO UH(OpMAIIHIO).

Hcnonb3oBaTh TEOPEMBI CUHYCOB U KOCHUHYCOB JUIsl HAXOXKJIEHUS PA3TMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYroJbHUKOBY), MNPUMEHATh UX MpU
PELICHUH MPOCTEUIINX T€OMETPUUECKUX 3aad.

Brnagets nouatusamu npeoOpazoBaHus MOA00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHeIx ¢uryp. Ilonp3oBaThecsi CcBOCTBaMU MOAOOUS MPOU3BOJBHBIX (QUIYD,
YMETh BBIYUCIATH JIJIUHBI U HAXOJUTh YIJbl y MOJOOHBIX (uryp (o anropurmy
yueOHbIX JneicTBuif). IIpuMeHsATh cBoiicTBa MOAOOMS B NPAKTUUYECKUX 3ajadax.
YMeTh NpUBOIUTH MPUMEPHI MOJAOOHBIX (PUTYP B OKPY’KAIOIIEM MUPE.

[Tonb3oBaThCcsl TeopeMaMu (IO BU3YyaJIbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpJ1, O IPOU3BEICHUH OTPE3KOB CEKYIINX, O KBAJpaTe KacaTeJbHOM.

[lonb3oBaThCs BEKTOpaMH, TMOHUMATh UX T'€OMETPUUYECKUH U (PU3HUECKHI
CMBIC]I, TPUMEHSITh WX B PEHICHUH TEeOMETPUYECKUX M (PHU3MYecKux 3aaad.
[TpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB sl HAXOKICHUSI IJTUH U YTJIOB.

[Tonb30BaTHCS METOJOM KOOPJMHAT Ha IUIOCKOCTH, TPUMEHSThH €r0 B PEIICHUH
reOMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.

BnageTs MOHATUSMU NMPAaBUIBHOTO MHOT'OYTOJBHUKA, JJIWHBI OKPYXKHOCTH,
JUIMHBI IYTH OKPY>KHOCTH WM PaJMaHHON MEpbl YIJIa, YMETh BBIYHUCIATH IUIOMIA/b
Kpyra U ero 4acted (c omopoil Ha cmpaBouHylo wuHHpopmanuoo). IIpumeHsTh
MOJyYEHHbIE YMEHHUS B IPAKTUUECKUX 3a]jauax.

Haxomuth ocu (Miaum LEHTpbI) CUMMETpUM (GUTYp, HNPUMEHATH JBHKEHUS
IUIOCKOCTHU B MPOCTEHIINX CIydasX.

[IpuMeHATh TONydyeHHBIE 3HAHUS HA NPAKTUKE — CTPOUTHh MaTeMaTHYECKue
MOJIENH I 3a7ja4 peajabHOM JKU3HU U NMPOBOAUTH COOTBETCTBYIOIME BBIUUCIECHUS C
OPUMEHEHUEM TMOA00MS M TPUTOHOMETpUYECKUX (QYHKUIUN (IONb3ysACh, TIe
HEO00X0IUMO, KAJIbKYJIITOPOM).

OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCHI

Hean udyyeHus y4eOHOro Kypca

B coBpeMeHHOM 1H(PPOBOM MHUPE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAUMMOCTh, KaK C TOYKU 3PECHUS MPAKTHUECKUX MPUIOKEHUH, TaK U
uX poir B oOpazoBaHWU. Kakaplii 4eIOBEK MOCTOSHHO MPUHUMAET PEIICHHS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A is 000CHOBAaHHOTO TPUHSTHUS PEIICHUS B
YCIIOBUSIX HEIOCTATKA WU W30bITKa HHPOPMAIIUA HEOOXOIUMO B TOM YHUCIIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE W CTATHCTHYECKOE MbINUICHHE. FIMEHHO TT03TOMY
OCTPO BCTaJIa HEOOXOAMMOCTH CGHOPMHUPOBATH y OOYYAIOIMIUXCS, B TOM YHCIE
obOyuarommxcs ¢ 3[IP, ¢pyHKIMOHANBHYIO TPaMOTHOCTH, BKJIIOYAIONIYI0 B ceOs B
KaueCTBE HEOTHEMJIEMOW COCTABIISIIOIICH YMEHUE BOCIPUHUMATh W KPUTHYCCKHU
aHANMM3UPOBATh MH(POPMAIIHIO, TPEACTABICHHYIO B Pa3jIMYHBIX (OopMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTe€p MHOTHX pPEaTbHBIX TIPOIECCOB H 3aBUCHUMOCTEH,
MPOU3BOJIUTH TMPOCTEHINNE BEPOSTHOCTHBIC PACUYEThl. 3HAKOMCTBO C OCHOBHBIMU



MPUHIUIIAMU cOOpa, aHAIU3a U MPEJCTABICHUS JaHHBIX U3 PA3JIMUHBIX chep KU3HU
o011iecTBa U TocyAapcTBa MpUoOIIaeT 00yJaroluxcs K oO1eCTBEHHBIM HHTEPECaM.

B crpykrype mporpammbl yueOHOro kypca «BeposiTHOCTh U CTaTHCTHUKA»
OCHOBHOW IIKOJIBI BBIJEIEHBI CIEAYIOUIME COJEPKATEIbHO-METOAUYECKAE JIMHUM:
«IIpencraBinenue JaHHBIX W OMNHUCATeNbHAs CTAaTUCTHKa»; «BeposTHOCTHY;
«31eMeHTbl KOMOUHATOPUKNY; «BBeeHne B TeOputo rpadoBy.

Conepxanue nuHuu «lIpencraBieHue AaHHBIX W OMHUCATEIbHAS CTAaTUCTHKA
CIIY>KUT OCHOBOH J1s1 (HOPMUPOBAHUS HABBIKOB pa0OThI ¢ MH(pOpMAIUE: OT YTCHUS U
WHTEpIpeTanuu uHGOpMaIlMU, MNPEICTaBICHHON B TabiuIax, Ha aAuarpaMmax Hu
rpadukax 10 cOopa, NOpPEACTaBICHUS W aHalIW3a JaHHBIX C HCIOJb30BAaHUEM
CTATUCTUYECKUX XapaKTEpPUCTUK CpPEIHUX U pacceuBaHusi. Paboras ¢ JaHHBIMU,
obOyuvaromuecs ¢ 3[1P yyatcs cuuThIBaTh U UHTEPIPETUPOBATH JAHHBIC, BBIJBUTATD,
apryMEHTHpPOBATh W KPUTHUKOBATH MPOCTEHINNE THUIMOTE3bl, Pa3MBIIUISATh Haj
dakTOpaMu, BBI3BIBAIOIIMMU W3MEHYHMBOCTh, M OIICHUBATh WX BIHUSHUE Ha
paccMaTpuBaeMble BETUYUHBI U TIPOIIECCHI.

NHTYyUuTHBHOE NpPEACTAaBIEHUE O CIy4YalHOW W3MEHYMBOCTH, HUCCIIEIOBaHUE
3aKOHOMEPHOCTEH Y TCHJICHIIMI CTAHOBUTCS MOTHUBHPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeOpHuH BeposiTHOCTel. boisbinoe 3Hauenne s ooyuarommxes ¢ 3I1P 3mech umerot
MpPaKTUYECKUE 3aJIaHusl, B YAaCTHOCTH OIBITHI C KJIACCUYECKHUMHU BEPOSTHOCTHBIMU
MOJIETISIMHU.

[loHsiTue BEpOSTHOCTH BBOAMTCS KAaK Mepa MpaBaONoao0us CiIydailHOTro
coObrtus. [Ipu uzyyenun kypca oOyuaromuecs: ¢ 3[1P 3nakomaTcs ¢ mpocredmmmu
METOJAaMU  BBIUMCIICHHS BEPOATHOCTEHM B  CIy4allHbIX JKCIEPUMEHTax C
PAaBHOBO3MOXXHBIMU  3JIEMEHTApPHBIMM HCXOJAaMH, BEPOSTHOCTHBIMM 3aKOHAMH,
MO3BOJIAIONIMMHU CTaBUTh W peliath Ooyiee CIOXKHbIE 3anadd. B Kypc BXOAST
HayalbHbIE TMPEACTABICHUS O CIyYallHbIX BEJIMYMHAX M HMX YHUCIOBBIX
XapaKTEPUCTUKAX.

Taxxe B paMKax 3TOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIUXCS C
3[IP ¢ MHOXECTBaMM W OCHOBHBIMU OINEpalUsIMH HAJ  MHOXECTBAMH,
paccMaTpuUBalOTCSl NpPUMEpPhl NPUMEHEHHWS I pelleHus 3aj]ad, a TaKkKe
HCIIOJIb30BaHUs B IPYTHUX MAaTEMAaTUYECKUX KypcaX U yUeOHBIX peIMETaX.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

B 7-9 kmaccax usydaercs Kypc «BepoATHOCTb M CTAaTUCTHKA», B KOTOPBIU
Bxomatr pasaensl: «llpencraBieHue HaHHBIX W ONMCATEIbHAS CTATUCTUKAR;
«BeposaTHOCTEY; «DIeMEeHTH KOMOMHATOPUKIY; «BBenenne B Teoputo rpadosy.

Ha wm3ydenne nmanHoro kKypca oTBOAMT | y4eOHBIN Yac B HENETIO B TCUCHHE
Kakj1oro roga odydenus, Bcero 102 ydeOHBIX daca.

COLAEPXAHUE YYHEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA (110
I'OAM OBYYEHHA)

7 KIIACC

[IpencraBnenue AaHHBIX B BUJE TaOJuUl, AUArpamm, rpaukoB. 3amojJHEHUE



Ta0JIuUIl, YTEHUE U OCTPOEHUE AUArpaMM (CTOJOUKOBBIX (CTOIOUYATHIX) U KPYTOBBIX).
UreHnne rpaukoB peanbHbIX HpoueccoB. M3pneuenue nHpopmanum U3 guarpaMmm u
Ta0JIMIL, UCTIONH30BAHUE U UHTEPIIPETALUS JAHHBIX.

OnucaTtenbHas CTaTHCTHKA: CpeaHee apu(dMeTHyeckoe, MeauaHa, pa3Mmax,
HaumOoJblIeE W HAaWMEHbIIee 3HAaYeHuss Habopa 4YHMCIOBBIX AaHHBIX. [Ipumepsl
CIy4alHON U3MEHYHUBOCTH.

*CyualiHbIA SKCIEPUMEHT (ONBIT) M CiydaliHOoe coObiTHe. BeposTHOCTH u
yacToTa. Pojib ManoBeposITHBIX M MPAKTUYECKH JTOCTOBEPHBIX COOBITHI B MPUPOJIE U
B 001mecTBe. MOHETa U UrpajibHask KOCTh B TEOPHHU BEPOATHOCTE **,

*'pad, BepmmHa, pedpo. CreneHp BepuiuHbl. Yucno pédep u cymmapHas
creneHb BepiiuH. [IpencraBnenue o cBsasHoctu rpada. Lenu u mmxnsl. [yt B
rpadax. O6xox rpada (sinepo nyTh). [IpeacTaBienue 06 opueHTUPOBAHHOM Tpade.
Pemenue 3amay ¢ noMmonibio rpados*.

8 KUIACC

[IpencraBnenne naHHBIX B BUJIE TaOJIUII, TUarpaMM, rpad)uKoB.

MHOX€ECTBO, 2JIEMEHT MHOXECTBa, MNOAMHOXecTBO. Onepauuu  HaJ
MHOKECTBAaMH: 00bEIMHEHUE, epeceueHue, aononHenre. CBoWcTBa onepanuil Hajl
MHO>KE€CTBAMM: MIEPEMECTUTENBHOE, COYETATENIbHOE, pacrpeaenuTeNnbHOE,
BKJItOUeHUs. Vcmonp3oBaHue rpadUyecKoro MpeACTaBICHHUS MHOXECTB IS
OMMCaHUs peajibHbIX MPOLIECCOB U SIBJIEHUW, IPU PEUICHUH 3a1aY.

*M3MepeHne pacceMBaHMs NaHHBIX. J(ucnepcuss U CTaHZAPTHOE OTKIOHEHUE
YHUCIIOBBIX HA0OpOB. JlnarpamMmma pacceuBaHus *.

DOnemeHTapHble  COOBITUS  ciaydailHOro ombita.  CiydailHble  COOBITHS.
BepositHocTr coObITHI. ONBITH ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crnyuaiinblii Bb10Op. CBA3b MEXKIY MAJOBEPOSTHBIMHU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITHSIMU B TIPUPO/JIC, OOIIECTBE U HAYKeE.

*IlepeBo. CBoilcTBa J€pEBbEB: EAUHCTBEHHOCTh MYTH, CYLIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBSI3b MEXKIY YHUCIOM BepmMH W 4yuciom pébep. Ilpasuio
yMHOKeHus. Pemienne 3amad ¢ moMoIisio rpados.

[IpotuBomnonoxueie coObiTus. Juarpamma Oiinepa. OObenuHeHUE U
nepeceuenne  cobbituii.  HecoBmecTtHbie  coObitmss.  DopMyna  CIOXKEHUS
BEPOATHOCTEH. YCIIOBHAass BEpOATHOCTh. llpaBwiio ymHOxkeHus. Hes3aBucumele
coobiTuda. IlpeacrtaBieHue »sKcrepUMEHTa B BHJAE JepeBa. PemieHue 3amay Ha
HAaXOXJCHHE BEPOATHOCTEW C TIOMOIIBID JIEpPEBa CIIYYaHHOTO SKCIIEPHUMEHTA,
nuarpamm Ditnepa ™.

9 KUIIACC

[IpencraBnenne MaHHBIX B BHIAE Tabnwi, auarpamM, Tpadwukos,
WHTEpIpeTalus AaHHbIX. UTeHHe W MOCTpoeHHe TaOiull, Juarpamm, rpauKoB MO
pealbHbIM JAHHBIM.

4 SHCCL n gajce * * 0003HAYEHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOro MaTepuasia.



[lepectanoBku u ¢akropuan. CoueTaHuss U YUCIO couyeTaHuil. *TpeyroabHUK
[lackans*. Pemenue 3a7a4 ¢ UCMONIb30BAaHUEM KOMOMHATOPUKH.

*T'eomeTrpuyeckas BepoATHOCTb. CiyyailHblii BbIOOp TOYKM W3 (UTYphl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 AYT'H OKPY>KHOCTH *.

Hcneitanne. Yenex u Heyaaya. Cepust uCnbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuilt bepuymm. BepostHocTH coObITHIA B cepuu uctibITaHuil bepHyim.

CiyvaiiHasi BEJIMYMHA W PACIPENCIICHUE BEPOSTHOCTEH. MareMaTthudeckoe
OXKHMJIaHWE W gucnepcusd. IIpumepbl  MaTEMaTH4YeCcKOro  OXKUJAHHUS — Kak
TEOPETUYECKOIO CPEAHEr0 3HAYEHUS BEIWYUHBI. MaTemMaTH4YeCKOe OXKHIAHUE H
JIUCIIEPCUs CIIyYaitHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUM UCIIbITAaHUN bepHymmm».

[lonsitue o 3akoHe Oousblux uyHcesl. M3MepeHne BepOsSTHOCTEH C MOMOUIBIO
yacToT. PoJib 1 3HaUeHue 3aK0Ha OONBIINUX YKCEI B IPUPOJIE U OOIIECTBE.

IIJTAHUPYEMBIE ITPEJAMETHBIE PE3VYJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTD U
CTATUCTHUKA» (ITO TOJAM OBYUYEHNA)

[IpeameTrHbie pe3ynbTaThl OCBOEHUS Kypca «BeposSiTHOCTh U CTaTUCTUKA» B 7—
9 KJtaccax XxapakTepu3ylTCs CIEeIYIONMMU YMEHUSIMHU.

7 KIIACC

Yurare uHOpMaIUIO, NpPEICTAaBIEHHYIO B TaOMWIAX, Ha JUarpaMMax;
NPEJCTaBIsATh JaHHbIE B BHJAE TaOJHUI,, CTPOUTH JAHArpaMMbl (CTOJIOMKOBBIE
(cronbuaThie) U KPYroBbI€) MO0 MAaCCMBaM 3HAY€HUH (C MUCIOJIb30BAaHUEM 3PUTEIBHON
HATJISITHOCTH W/WIIM BepOAIbHON OTIOPHI).

OnucelBaTh W HMHTEPIPETHPOBATH  pEaAlbHBIE  YHUCIOBBIE  JAaHHBIE,
IpeACTaBICHHBIC B Ta0IUIIAX, HA JUArpaMMax, rpadukax.

OpueHTHpOBaThCA B TMOHATHUAX M ONEPUPOBATH MMH HAa 0a30BOM YpOBHE:
cpennee apupMeTUYeCcKoe, MeArnaHa, HauOoJIbIIee U HAaUMEHbIIIee 3HAYCHHS, pa3Max.

Nmers mnpencraBiieHWe O CIy4YaMHOM M3MEHYMBOCTHM Ha MpUMEpax IIEH,
¢u3MUeCKNX BEIMYHUH, AHTPOMOMETPUYECKUX JaHHBIX; MMETh MPEACTABICHHE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KUIACC

N3Bnekate W mpeoOpa3oBbIBaTh WHGOPMAINIO, MPEACTABICHHYIO B BHJE
TaOJINIl, AUarpamm, rpauKoB; MPECTABIATh AaHHBIE B BHJAE TaOJWII, IUarpam,
rpaduKoB.

OnuchIBaTh MOCJIE COBMECTHOTO aHANINU3a JAHHBIE C TOMOIIbIO CTATUCTHYECKUX
MOKa3aTeJel: CpelIHMX 3HAYEHUM W Mep pacceuBaHus (pa3max, AHCHEPCUS HU
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauThs 4acTOThl YUCIOBBIX 3HAYCHHUN U YaCTOTHI COOBITUH, B TOM YUCJE IO
pesyiabTaTaM HW3MEpeHHH U HaOmoAeHUNW (C  HCMHOJIb30BaHHUEM 3PHUTEIHHOMU
HarJsIHOCTH W/WJIA BEpOATbHOU OIOPHI).

HaxonuTh BEpOSITHOCTH CIy4ailHBIX COOBITUN B OMbBITaX, 3Has BEPOSTHOCTU



DIIEMEHTApHBIX COOBITHI, B TOM UHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMHU
AIIEMEHTApHBIMH COOBITUSMHU (C MCIOJIB30BAaHWEM 3PUTENBHON HATSAHOCTH H/WIN
BepOAIbHOM OIOPHI).

NmeTts mpencrtaBieHne O TpapUUecKUX MOMAENAX: JEPEBO CIYYaliHOTO
AKCIIEPUMEHTA, TUarpaMMBbl Diiiepa, YucioBas mpsMasi.

OmneprpoBaTh MOHATHSIMH Ha 0a30BOM YPOBHE: MHOECTBO, MOJMHOKECTBO;
BBITIOJTHSITH ONIEPAIK HaJl MHOKECTBAMH: O0BEIMHEHUE, IEPECEUCHHE, TOTIOTHEHHE;
MEPEYUCIIATh JJIEMEHTHl MHOXXECTB; MPHUMEHSTh CBOHCTBA MHOXECTB (C
MCTIOJIb30BAaHUEM BU3YaJIbHOH OIOPHI).

HwmeTs mpencTaBieHre o rpaduyecKoM MPECTaBICHUE MHOXKECTB U CBsI3ei
MEX]Ty HUMH JJTsI OTIMCAHUS TIPOIIECCOB | SIBJICHUM, B TOM YMCJIE TPU PEUICHUH 3a7a4
U3 APYTUX YIeOHBIX MPEIMETOB U KYPCOB.

9 KUIIACC

N3Bnekars 1 mpeoOpa3oBbIBaTh HHGOPMAIIHIO, TPEJCTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BUJE TaOJUIl, TUarpaMm, rpadukoB; MPECTABISTh JAaHHBIE B BUJIC
Ta0IuIl, AUArpaMm, TpauKoB.

Pemate mpocreiimue 3ajaud OpraHU30BaHHBIM TIEPeOOPOM BapUAHTOB, a
TaK)Xe C UCI0JIb30BAHUEM KOMOWHATOPHBIX MPABWII U METOJIOB.

Nmetrs mpencraBieHue 00 OMUCATENBHBIX XapaKTEPUCTHKAX ISl MacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEHUE 3HAYEHUSI U MEPHI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HaYE€HUW W YACTOTHI COOBITHS, B TOM YHCIE MOJB3YAChH
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOIeHH (C OMOPON Ha CIPABOYHYIO
uH(dOpMaIHIo).

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITHH B HM3YYEHHBIX OMBITaX, B TOM
Yyclie B OMBbITaX C PaBHOBO3MOXXHBIMH DSJIEMEHTAPHBIMU COOBITUAMH, B CEpUAX
VCTIBITAHUH JI0 IEPBOTO yCIIEXa, B CEPUAX UCIIBITAHUN bepHyum.

Nmers mipencrtaBieHre O CIYYalHOW BEIMYMHE W O  PACIPEICICHUN
BEPOSITHOCTEM.

Nmers mpencrtaBieHHE O 3aKOHE OOJBIIMX YHCET KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINX YUCEN B
MPUPOJIC U OOIIECTBE.



TEMATHUYECKOE INTAHNPOBAHUE

TemaTnueckoe MIIaHUPOBAHUE W KOJMYECTBE YacOB, OTBOJAMMBIX HAa OCBOCHHME KaXKJOM TeMbl y4eOHOro Mpeamera
«Marematuka» QeaepanbHON aganTUPOBAHHONW OCHOBHOWM 00Opa30BaTENBbHOW MPOTrpaMMbl OCHOBHOI'O OO0IIEro oOpa3oBaHUs
oOy4arommxcs ¢ 3aAepKKOM ICUXUYECKOr0 pPa3BUTHA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM pa3fesioM (enepanbHOi
pabouell mporpammsl yueOHoro mnpeamera «MaremaThka» 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUS.
[Tpu sToM Opranu3zanus BIpaBe cama BHOCUTh U3MEHEHHUS B COJIEpKaHUE U paclpeesieHre Y4eOHOro mMarepuaia 1o rojaam
oOydeHHMs, B TMOCJEJ0BATEIbHOCTh H3YYEHUS TE€M M KOJIMYECTBO YAaCOB Ha OCBOCHHE KaXJAOW TEMbl, ONpelesieHue
OpraHu3aluoHHBIX popm oOydenus u T.1. OOOCHOBAHHOCTH JaHHBIX U3MEHEHUH OIpeesieTcs] BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid YMK, nuHauBuyaibHbIMU NCUXO(U3NYECKUMU OCOOCHHOCTAMU KOHKpETHBIX oOyuatomuxcs ¢ 3[1P, crenensio
YCBOCHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHIALUAMH IO OTOOpY M ajanTtaiud y4dyeOHOTro maTepuaia 10 MaTeMaTHKe,
npeacTaBieHHBIMU B [I0CHUTENBHON 3anUCKe.

5 knacc (ne menee 170 u)

Ha3Baunmue
pasnaesa (TeMbl)
Kypca (4ucio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4a0IIHXCS

4acoB)
HartypaabHble Jecatuunas cucrema cuucieHus. Psa HaTypaibHbIX uuncel. UuTaTh, 3anucbiBaThb, CPAaBHUBATh HATypaJbHbIE YMCIIA;
unciaa. leiicrBus ¢ |Hatypanbnbiii psa. Yucno 0. HarypanpHble uyuciia Ha|ydyacTBOBAaThb B OOCYKIEHHH CHOCO0OB YIOPSIOYMBAHMUS
HATYPaJbHBIMU KOOP-AUHATHOM MPSIMOU. CpaBHeHue, OKpYTJICHUE [UUCEI.
qHCcJIAMH HaTypaJbHbIX YUCEL. N300paxkaTh, KOOPAUHATHYIO MPSIMYK0, OTMeYaTb 4YuUCIa

(43 u)

Apudpmernueckue JeHCTBUA C HATypajJbHBIMH UHCIIAMHU.
CBoiicTBa HyNsl TNpPH CIOKEHUM U -YMHOXXEHHUH, CBOWCTBA
€IMHHMLBI  Ipu  yMHOXeHuu.  [lepemecturenbHoe
COUETATEIIBHOE  CBOMCTBA  CJOXKEHUSA U YMHOXKCHMS,
*pacrpeeuTeIbHOE CBOMCTBO YMHOXKEHHUS * 4,

TOYKaMH Ha KOOPAMHATHOW NPSIMOM, HAXOAUTH KOOPIUHATHI
TOYKH.

HccaenoBarh cBoiicTBa HaTypalbHOTO psiaa, uucen 0 u 1 npu
CJIOKEHUM U YMHOXEHHH.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUST HATYPAJIbHBIX YHACEN IPH
HE00XO0IMMOCTH € OTOPOIl Ha AITOPUTM MpaBHJIA.




*[lenmuTenn W KpaTHbIE® 4uWCla, pa3JIOKEHUE YHCIa Ha
MHOxuTenu. [lenenue ¢ ocratkoMm. IIpocTeie M cocTaBHBIE
yucna. *[Ipuznaku genumoctu Ha 2, 5, 10, 3, 9%

CreneHsp ¢ HaTypaJIbHBIM [I0KA3aTEIEM.

YucnoBsle BEIPAKEHUS; IOPAIOK JAEHCTBUM.

Pemrenne TeKCTOBBIX 33124 Ha Bce apu(MeTHIeCKue ACHCTBUS,
Ha JBM)KEHUE U MOKYIIKH.

BpinoHAT, apupMeTHyeckre eiCTBHS C HATypalbHBIMU
YICJIaMH, BBIYHCJIATH 3HAYCHUS YHUCIIOBBIX BBIPAXKEHUU CO
ckoOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOM3BEICHUE B BUJIC CTEIICHU, YMTATh CTCIICHH,
HCMO0JIL30BATh TEPMHHOJIOTHIO (OCHOBaHHE, II0KAa3aTelb),
BBIYMCJISIT 3HAYEHHH CTENEeHEeW TMpu HEOOXOAMMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbInoIHATL NPUKUAKY M OIEHKY 3HAaYCHUH YHCIOBBIX
BBIDA)KCHUM, MpeAiaratb U NPUMEHSITb NPUEMBbI NMPOBEPKH
BBIUMCIICHUM.

lcnosnib30BaTh MpU  BBIUMCICHUSX MepPeMeCTHTEIbHOE M
coyerareibHOe  CBOWCTBAa  CJOKEHMS] W YMHOKEHUs,
*pacnpeneJuTeIbHOE CBOICTBO YMHOKeHUsI *; (HOpMyIHpOBaTh
M I[PUMEHATh  IIPaBHIa  NPeodpa3oBaHMsA  YHCJIOBBIX
BBIPA’KEHUI HA OCHOBE CBOMCTB apu(METHYECKHX AeHCTBUMH
NP1 HeOOXOIUMOCTH ¢ HANIPABJISIIOLIEH MOMOIIBIO.
@opMyIHpPOBATh ONpeaeJIeHUsl JEIUTeNss M KpaTHOro (c
OTIOPOM Ha aNrOPUTM IPABUJIA), HA3BIBATH JICIUTEIHN U KPaTHbIE
yucia; pacmo3HaBaThb IPOCTbIE M COCTAaBHbIE  YHCIIA;
(opMyIMpoOBaTHL U MPUMEHATH NMPU3HAKHU JEIMMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha ajaroputM mpaBWiia); NMPHUMEHATH
AJITOPUTM  PA3JIOKEHUS 4YHMCIA Ha MPOCTbIE MHOMKUTEIH;
HAXO0UTh OCTAaTKU OT JIEJICHUS U HETIOJIHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE M JIOXKHBIE BBICKA3bIBaHUS O
HaTypaJIbHbIX YUCIaX, MPUBOJAUTH MPUMePbl U KOHTPIPUMEDBI,
CTPOUTH BBICKA3bIBAHUA U OTPULAHUS BBICKA3bIBAaHUH O
CBOMCTBaX HaTypaJIbHBIX YHCET C OMOPOil Ha oOpasell.

Pemiate TEKCTOBbIE 3a7auyu  apuPMETHUYECKUM CIOCOO0M,
HCIO0JIL30BATh 3aBHCMMOCTH MEX]y BeIHMYMHAMU (CKOPOCTH,
BpeMsi, PacCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTb U Jp.) IpH
HEOOXOAMMOCTH C HCIIOJIb30BaHHEM CIPAaBOYHOW HH(OpMAIUH:
AHAJIM3MPOBATh TEKCT 3a7a4d, nepeopMyJIHpPOBaTh YCIOBUE,
H3BJICKATH HEOO0X0IUMbIe JTaHHbIE, YCTAaHABJIMBATH
3aBHCUMOCTH MEXAy BEIUYMHAMH TIPH HEOOXOJIUMOCTH C




HaIIPaBJIAIOIIEH TIOMOLIBIO.

MojaenupoBaTh XOJ PELICHHs 33Ja4d C IOMOILBIO PUCYHKA,
CXEMBI, TAOIUIBL.

[IpuBoauTh, pa3duparb pa3sIMYHBIC PCIICHUSA, 3aIUCH
pelieHnid  TeKCTOBBIX  3adad  (Mpu  HEOOXOJAUMOCTH  C
HAIPaBJIAIOIIEH TOMOIIBIO).

C noMombI0 MeAarora OUEHUBATh IIOIYYECHHBIM DPE3YibTaT,
OCYLIECTBJSATHL  CAMOKOHTPOJIb,  IpOBEpsis  OTBET  Ha
COOTBETCTBUE YCIIOBUIO, HAXOAUTH OIIMOKHU.

*Pemare 3agauyM ¢ NMOMOIIbI0 Nepedopa BceX BO3MOXKHBIX
BapHAHTOB™.

3HAKOMHUTHCS C HCTOPHEl Pa3BUTHS apU(PMETHKH.

Harasignas
reomerpus. JIunuu

HA MJIOCKOCTH
(12 9)

Touka, mpsiMasi, OTpe30K, Jyd. Jlomanas. M3mepeHue MIMHBI
OTpE3Ka, METPUYECKHE EAWHUIBl  W3MEpPEHUs  JUIMHBI.
OKpyXHOCTB U KPYT.

[Ipaktuueckas padota «IlocTpoeHue y3opa U3 OKPYKHOCTEI.

VYron. Ilpsamoil, oOCTpbIid, Tymol W pa3BEPHYTHIA YIJIBI.
H3mepenue yrios.

[IpakTuueckas pabora «IlocTpoeHue yriosy».

Pacno3HaBaTh Ha  4YepTekKax, pHUCYHKAX, OMHCHIBATH,
MCIIOJIb3Ysl TEPMHHOJIOTHIO, M HM300paxaTbh C IIOMOILIBIO
YepTEXHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOAMMOCTH IO
BU3YyaJbHOH OIIOpE): TOYKY, MpPSIMYI0, OTPE30K, Jy4, YTOJ,
JIOMaHyl0, OKPY>KHOCTb.

Pacno3HaBaTh, NMPUBOAUTHL MPHMeEPbI OOBEKTOB PEAJBHOTO
MUpa, UMeoUMX (opMy H3YyYEHHBIX (QUTYp, ONEHHBATH HUX
JIMHEIHBIC Pa3MEPBI.

Hcnonb30BaTh JIMHEHKY M TPAHCIIOPTUDP KaK MHCTPYMEHTHI IS
[IOCTPOCHUS. U U3MEPEHUS: M3MEPSATh JUIMHY OTPE3Ka, BEIHYMHY
yIJIa; CTPOMTb OTPE30K 3aJaHHOM JJIMHBI, YIOJI, 3aJaHHOU
BEJINYVHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOMThH
OKPYXHOCTb 33/IaHHOT'O paJuyca.

MN300paxkaTh KOH(QUI'ypalluM TIeOMETpHuYecKux Guryp us
OTPE3KOB, OKPYXHOCTE€H, HX 4YacTell Ha HEJIMHOBAHHOU H
K1eT4aToil Oymare; mpeasiaraTh, ONHCHIBATH U 00CY:KIATh
Croco0bl, AJrOpUTMbI IIOCTPOEHHUS IIOCIE COBMECTHOIO
aHaJIN3a.

Pacno3HaBaTh M M300pakaTh Ha HEIIMHOBAHHOM U KJIETYATON
Oymare TpsMOM, OCTpbIi, Tymo#l, pa3BEPHYTHIA  YIUIBI;
CPAaBHHUBATH YIJIbI.




BbIYuCcIsSITH JJTUHBI OTPE3KOB, JIOMAHBIX.

I[lonumMaTh W  HCHOJB30BATh MNPHM  pelleHHM  3ajay
3aBHCHMOCTH MEXIy CIUHHIIAMUA METPHUYECKOW CHUCTEMBI MEp;
3HAKOMHMTBCS C HEMETPUUYECKUMHU CHCTEMAMU MeEp; BbIPAkKaTh
JUITMHY B Pa3IMYHBIX €JMHHULIAX U3MEPEHUS NPU HE0OXO0AUMOCTH
C OIOPO¥ HA CIIPABOYHYIO UH(DOPMAIIHIO.

HccaenoBarh Gurypbl u KOHGUTYpauu, UCTIONB3Ys HU(POBEIE

[PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 4)

Hpo6b. IlpaBunbHble W HempaBwibHble Apodu. OCHOBHOE
CBOMCTBO apoou. CpaBHEeHHE IpoOei.

CrnosxeHre U BhIUUTaHHE OOBIKHOBEHHBIX ApooOel. CMmernianHas
IpoOb. YMHOXEHHME U JieJieHHe OOBIKHOBEHHBIX JpOOeii;
B3aMMHO-00paTHBIE IPOOH.

Pemenune TexkcToBBIX 3amad, coiepxaimux Apoou. OCHOBHBIE
3a/1a4u Ha JpoOH.

[Ipumenenue OykB AJis 3aMMCH MAaTEMAaTUUYECKUX BBIPAKEHUHN U
MPEJI0KEHUMN.

MopaenupoBath B Tpaduyeckoid, mnpeaMeTHoH ¢dopme, C
[MOMOIIBI0 KOMIIbIOTEpA IOHSATHS U CBOMCTBA, CBSI3aHHBIE C
0OBIKHOBEHHOU TPOOBIO.

YuTaTh M 3aMUCHIBATh, CPABHUBATH OOBIKHOBEHHBIE Ipo0H,
MpeaIaraTh U 00Cy:KIaTh COCOOBI YIIOPSA0OUYMBAHUS IpOOeit.
MN300pakaTh 0ObIKHOBEHHBIE APOOU TOUKAMU HAa KOOPAMHATHOMN
NpsIMOM;  MCMOJIb30BAaTh  KOOPJIMHATHYIO  MPSAMYIO  JUIS
CpaBHEHHUS IpoOeH.

DopMyJHPOBATH, 3aNIMCHIBATH ¢ MOMOIIbLI0O OYKB OCHOBHOE
CBOWMCTBO OOBIKHOBEHHOW JpoOM C OMOPOM Ha TMPaBHUIIO;
HCIO0JIb30BaTh OCHOBHOE CBOWCTBO JApOOM Al *COKpallleHUS
npobeil u npuBeneHUs ApoOM K HOBOMY 3HAMEHATENIO B
MPOCTEUIINX Cydasx™.

[IpeacraBiasitb 10 00paslly CMEIIaHHYH0 JApoOb B BUAE
HENPAaBWJIBHOM W BBIICNATH LEIYyH0 YacTh 4WCIa U3
HEIPaBUJILHOU TPOOH.

BoInoHATH apudMeTnyeckue AeiiCTBUS C OObIKHOBEHHBIMU
Npo0sMU B MPOCTBIX  CIydasX; NPHMEHSATh CBOWCTBA
apuQMeTUUECKUX NEHCTBUI s pallMOHATN3AlMY BEIYHACICHHN.
BbINoOJHATL NMPUKHAKY U OLEHKY pe3yJIbTaTa BbIYMCICHUM;
npeaiaratb  IPMMeHATH NPUEMBbI IPOBEPKH BBIUYNCIICHUN.
[IpoBoauTh HCCJAEAOBAHUS CBOWCTB JpoOeil, omupasch Ha
YUCIOBbIE OSKCHEPUMEHTHl (B TOM 4HCIE€ C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIO)KHBIE BBICKA3bIBaHUS O JAPOOSX,




MPUBOAUTH NPUMePbl U KOHTPIIPUMEPHI.
PemaTth, npocTedliMe  TEKCTOBBIE — 3aJa4yM, COJACPIKALINE
pOOHBIE JaHHbBIC, W 337a4d Ha *HAXO0XKICHHE YacTH IEJIOro U
L[EJI0TO TI0 €r0 YacCTH; BHISABJIATH UX CXOJACTBA U Pa3jInyums ™.
MoaeanpoBaTh XOJ PELICHUs 337a4d C IOMOLIBIO PHUCYHKA,
CXEMBI, TaOIUIBL.

[IpuBoauTH, pa30oMpaTb, OUEHMBATHL PA3JIMYHBIE PELICHUS,
3alUCH PEIICHHH TEKCTOBBIX 3aJad MPU HEOOXOJAUMOCTH C
HaIIPaBJIAOIEH TOMOIIBO.

C noMolbl0 mnegarora OWEHUBAThb IOJYYCHHBIM pE3yJbTar,
OCYLLECTBJISATH CaMOKOHTPOJIb, mpoBepsisi  OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTh OITHOKH.

3HAKOMHTBCS C HCTOPHEl Pa3BUTHS apU(PMETHKH.

Harasauasn
reoMeTpusi.
MHOroyroJibHUKH
(10 4.)

MHoroyronpHuku.  YeThIpEXYroJIbHUK,  NPSIMOYIOJIBHUK,
KBaJpar.

TpeyronbHUK.

[Tnomans 1 nepumMeTp NPAMOYTrOJbHUKA U MHOTOYTOJIbHUKOB,
COCTaBJIEHHBIX U3 TMPAMOYIOJbHUKOB, €IUHHIIBI W3MEpEHUs
mwiomaau. [lepuMerp MHOrOyrosibHUKA.

PacnozHaBaTh, u300pazkaTh C IOMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB M OT pPYKH, MOJEIUpoBaTh U3 Oymaru

MHOTOYTOJIbHUKH.
[IpuBoauTHL MpUMepbl OOBEKTOB PEATbHOTO MHpPA, HUMEIOIINX
dbopMy  MHOTOYTOJIbHHUKA, MPSIMOYTOJIbHUKA, KBaJparta,

TPEyroibHUKA, ONIEHUBATH UX JTUHEHHbIE pa3Mephbl.

BolunciasaTh: TEpUMETp TPEYrojbHHKA, MPsIMOYTrOJIbHHKA,
MHOTOYIOJIbHUKA; TUIOINAAbh HPSIMOYTOJIbHUKA, KBajparta (mpu
HEOOXOMMOCTH C OTIOPOH Ha aJTOPUTM YUEOHBIX JICHCTBHI).
M300pakathb OCTpPOYTOJIbHBIE, MPSIMOYTOJIbHBIC "
TYIOYTOJIbHBIE TPEYTOJIEHUKH.

CTpouTth Ha KIET4aToil Oymare KBajpaT U MPSAMOYTOJIBHHUK C
3aJJaAHHBIMH JUIMHAMH CTOPOH.

HccaenoBaTh CBOMCTBA NPSIMOYrOJbHUKA, KBaJpaTra MyTEM
PKCIICPUMEHTa, HAONIOJICHHs, W3MEPCHHS, MOCTHUPOBAHMSI,
CpaBHHBAaTh CBOMCTBA KBaJ[paTa M MPSIMOYTOJIbHHKA.
Pacno3HaBaTh UCTHHHBIE U JIO)KHBIE BBICKa3bIBAaHUS O
MHOTOYTI'OJIbHUKAX, MPUBOAUTH MPUMePbI U KOHTPIIPUMEPHI.
HccaenoBaTh 3aBHCMMOCTD IUIOMIAAN KBaJpaTa OT JUIMHBI €T0
CTOPOHBI.




Mcnoab30BaTh CBOMCTBA KBAJPAaTHOM CETKMU JUIsl MOCTPOEHUS
¢uryp;  pa3douBaTh  NPSIMOYTOJIBHMK  Ha  KBaJpaThl,
TPEYTrOJIbHUKU;  COCTaBJSATH (QUIYypbl U3  KBaJIpaToB U
MPSMOYTOJIBHUKOB U HAXOJUTh UX IUIOMIA/Ih, pa30MBaTh (HUTyphI
Ha MPSMOYTOJbHUKU U KBAJIpaThl U HAXOJAUTh UX ILIOWIAb (IIpU
HE0OX0JMMOCTH C HAIPaBJISIOIEH TOMOIIBIO).

BoipamaTh BeIMUMHY IUIOIAAM B PA3IMYHBIX EIUHHUIAX
M3MEpPEHUs] METPUYECKOM CHUCTEMBI MeEp, HMCHO0JIb30BaTh
3aBHCMMOCTH MEXJIy METPUUYECKUMHU EIUHUIIAMH H3MEpEeHUs
Ioaad NpU HEOOXOJMMOCTH C ONOpPOW Ha CHPaBOYHYIO
1H(}OpPMALHUIO.

3HAKOMMTBCSI € TMpUMepaMH TPUMEHEHUsl IUIOLNIAIA H
nepuMeTpa B MPaKTUYECKUX CUTyaluusx. Pemarh 3agaum U3
pealbHOM KU3HU, IPU HEOOXOJAUMOCTH C ONOPOM Ha aJIrOpUTM
[IPABIIIA, 00CYKAATh Pa3iHuYHble CIIOCO0bI PEIIEHUS 3a1ay.

JlecaTUUHDBIE
npoou
(38 u)

Jecsatnynas 3amuch apooei. CpaBHEHUE AECITHYHBIX TPOOeH.

JeiicTBust ¢ fecaTHIHBIMU IpoOsimMu. OKpyriaeHUe JeCATUIHBIX
npoOei.

Pemenne TexcToBBIX 3amad, coaeprkanmx ApoOu. OCHOBHBIC
3a/1a4 Ha JpoOH.

[IpencraBiasiTh JECATHYHYIO OpoOb B BHUAE OOBIKHOBEHHOM,
YUTATh W 3aNMChIBaTh, CPaBHUBATh [JECATUYHBIE ApoOH,
npeajaratb M 00CYyJaThb  CHOCOOBI  YIIOPSAAOYUBAHUS
NECATUYHBIX ApOOei.

M3o06paxkaTh AecATUYHBbIE APOOM TOUKAMHU Ha KOOPAMHATHOM
MPSMO.

BbISIBAATH CXOACTBA W PAa3jHYUs IPAaBUI apu(PMETHUECKUX
MeCTBUI ¢ HATYpalIbHBIMU YHUCIAMH U JIECATUYHBIMU JIPOOSMHU,
[OCJIe COBMECTHOTO aHaJIn3a.

BoInmoJHATL apuMeTHuecKue MACUCTBUS C JAECATUYHBIMU
Npo0sSMHU; BBIMOJIHATH, NPHKUAKY W OLEHKY pe3ylbTaTa
BBIYMCIICHUI.

[IpuMeHsiTL cBoiicTBa apudMETHUYECKUX JCHCTBUM  uId
paroHaIN3aIuU BBIYUCICHUH.

[IpuMeHsITH NPABUJIO OKPYIJIEHHS JCCATUYHBIX ApoOel, mpu
HE00X0IMMOCTH C BU3YaJIbHON OMOPOA.

[IpoBoAUTH WCCAETOBAHUSI CBOMCTB JAECATHYHBIX ApoOeid,
OMHUpasCh HAa YHCIOBBIE OKCIEPUMEHTHl (B TOM 4YHCIE C




MOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS O JpOOsX,
NPUBOAUTL  TPUMEpPbI U KOHTPIPUMEPHI,  CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUSI BHICKA3bIBAaHUM.

Pemiatp  mpocTeiliue TEKCTOBbIE  3aJlauM, COJEpIKallue
pOOHbBIE JaHHbIE, 1 Ha *HAXOXKJIEHHE YacTU LEJIOr0 U LEJIOro
10 €r0 YaCTH *; BHISIBJIATH UX CXOACTBA U PA3JINYHUS.
MoaenupoBaTh XOJ pELICHUs 33Ja4d C TOMOILBIO PUCYHKA,
cxeMbl, TaOnuipbl. Pa3dupaTh pazauyHbIEe PEUICHUS, 3aIUCH
[peLIeHNI TEKCTOBBIX 3a4a4.

OnepupoBaTh IpOOHBIMU YHCIAMU B PEAIbHBIX YKU3HEHHBIX
CUTYaIUsX.

C noMombI0 MeAarora ONeHMBATh IOIYYECHHBIM DPE3yibTar,
OCYLIECTBJSATh  CAMOKOHTPOJIb,  TpOBEpsis  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OIIMOKH.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKU

Harasanas
reoMeTpus.
Tena u purypsl
B IIPOCTPAHCTBE
(9 9)

*MuororpanHukn. M3o0paxeHne MHOTOrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEl.

[IpsiMmoyronpHBI Mapasuienenumen, Kyo. Pa3Béprku kyda u
napasuieJienurea.
O0BEM KyOa, IPSIMOYTOJIBHOTO Mapajuiesenuneaa.

Pacno3HaBaTh Ha 4epTeKaX, PHCYHKAX, B OKpYKawIeM
MHpe TIPSMOYTOJIbHBIN MapajuieNienurne], Ky0, MHOTOTpaHHHKH,
OMUCHIBATh, HCHOJB3ysl TEPMHUHOJIOTHIO, OLEHUBATH
ITMHEWHBIC Pa3Mephl.

[IpuBoANTH MPUMePbI 0OBEKTOB PEATbHOIO MHUPA, UMEIOIIUX
(GopMy MHOTOTpaHHHKA, MPSIMOYTOJBHOTO IapauIeyeIuIIe]a,
KyOa.

M306paxkaTh Ky0 Ha KiIeTyaToi Oymare.

HccaenoBarhb cBOlicTBa KyOa, IPSIMOYTOJIBHOTO
napajielienune;a, MHOTOTPAHHUKOB, WCIOJb3Yys MOJCTH pU
HEOO0XOIMMOCTH C HAIIPABJISIONICH TTOMOIIBIO.

Pacno3HaBaTh  pa3BEPTKM  Kyba U MapajlieNenuresa.
MoaenupoBath Ky0 M Hapajuiesnenunes u3 Oymaru ¥ mpoyux
MaTepuasoB, Mo 00pasiry.

HaxoquTh WU3MEpEHUs, BBIMMCJIATH IUIONIA/b I[OBEPXHOCTH;
00BEM Kyba, PSIMOYTOJIBHOTO Tapasulefienuneia ¢ OMopoil Ha
QITOPUTM Y4eOHBIX JCHCTBUI; HMCCJIe0BATH 3aBHCHMOCTH




00BEMa Kyba OT JUTHHEI ero pedpa.

Ha6uronaTh ¥ NPOBOAMTHL AHAJOIMM MEKIY TOHATHIMH
[UI0IIAIN U 00bEMa, IEPHUMETPA U TUIOLIA/IN TOBEPXHOCTH.
Pacno3znaBarthb UCTUHHBIC U JIOKHBIC BbICKA3bIBaHU 1 0
MHOTOTPAaHHUKAX, NPHBOAUTH TPHMEPbl W KOHTPIPUMEPHL
PemaTh 32124 13 PEabHOM KHU3HU.

IloBTOpEHUE
1 00001IeHNE
(10 4.)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJOB Kypca 5 Kjacca,
000011eHE 3HAHUH.

BpIuuc/asAaTh 3HAYECHUsI BBIPAXKEHUM, COACPKALIUX HATypalbHbIE
uKclia, OOBIKHOBEHHbIE U JIECATUYHbBIE JpOOH, BBIMOIHSITDH
mpeoOpa3oBaHus YUCEN MPU HEOOXOTUMOCTH C HANpPaBJISIFOIICH
[TOMOLIBIO.

BriOupath,  cmocod  CpaBHEHUS  4ucCell,
NPUMEHATH CBOWCTBA apu(pMETHUECKHX
paroHaIN3aluy BHIYUCICHUH.
OcyumecTBJASITH CAMOKOHTPOJIb BBINOJHIEMBIX JECUCTBUH H
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUM.

PemiaTh  mpocreiilime 3aauyM U3 PEAIBHOW  )KHU3HU,
NPUMEHATh MaTeMAaTH4YeCKHe 3HAHMS U PELICHUA 33734 U3
NPYrUX y4eOHBIX MPEIMETOB.

Pemats mpocreiimme  3agaum
CPAaBHUBATH  CHOCOOBI  PELICHUS
PanMoOHAJIBLHBIH CIIOCO0.

BBIYMCIICHUH,
NEUCTBUU  UIA

Pa3HbIMU
3a/a4u,

cnocodamu,
BbIOUPATH

6 kaacc (e menee 170 u)

HazBauue
pa3naesa (TeMbl)
Kypca (4uc10
4acoB)

OcHoOBHOE colep:KaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0MXCst

HarypajbHbie

quciaa
(30 9)

Apugpmernueckue JNEUCTBUS c MHOT'03HAaYHbIMU
HaTypaJlbHBIMM 4YHCIaMH. YHCIOBbIE BBIPAKEHUS, MOPAIOK
JeWCTBUH, NCHOIb30BaHNE CKOOOK. OKpyIiieHHe HaTypaJlbHBIX

BeinmoHATs apudpMernyeckue AeMCTBHUA C MHOIO3HAYHBIMH
HaTypaJdbHBIMH YHCJIAaMH{, HAXOAUTh 3HAYEHUH UYMCIIOBBIX
BBIPaKEHUI CO CKOOKaMM U 6€3 CKOOOK; BHIMMCJAATH 3HAYEHUS




YHCel.
Jlenutenu M KpaTHBIE YKcia; *HAUOOJBIITNA OOIIMN JIEITUTETh
Y HauMEHbIIIee 0011ee KpaTHoe *,

PaznoxeHne uwucima Ha MOPOCThIE MHOXKUTENU. [lenuMocTb
CYMMBI U NPOU3BeCHHUS. JleJIeHre ¢ OCTaTKOM.
Pemienne TekcTOBBIX 3a/1a4.

BBIPAYKEHUI, COAepKALLUX CTEIEHH.

BpInOoIHATL NPUKUAKY M OLEHKY 3HAUYEHUHW YHUCIIOBBIX
BBIPAKEHUH, IPUMEHATh NPUEMBbI IPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh MpU  BBIYUCICHUSAX TMEepPeMeCTUTEIbHOE U
coyerarejilbHOe CBOWCTBA CJIOKEHMSI M  YMHOKEHHS,
*pacnpeaejuTe]bHOEe CBOMCTBO YMHOKEHHS OTHOCHTEJIbHO
CJ10’KeHUus*, CBOMCTBA apuMeTHYeCKHUX AelCTBUH.
HccnenoBath  YMCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJAWUTH
YHCIIOBBIE SKCIIEPUMEHTBI.

®opmyupoBaTh OMNpeJeJieHUusl [JCINTENs. W KPaTHOrO,
HauOoJbIIEr0 OOIIEro JeIUTeNss M HAUMEHBIIEro OoOLIero
KpPaTHOTO, MPOCTOTO M COCTaBHOTO YHCEJ; MCIOJIb30BATh 3THU
MOHSTHS IPU pELIeHUH 3a/1a4 (IIPH HEOOXOIMMOCTH € OTIOPOM Ha
QITOPUTM IIPABUIIA).

I[IpuMeHSITH AJNTOPUTMBI BBIYMCIEHUS HAWOOJIBIIEro 0OIIero
JeNUTEeNs] M HAUMEHBIIEro OOIIero KpaTHOTO JBYX YHCET,
AITOPUTM PA3JIOKEHUS YUCIA HA IPOCThIE MHOKHUTEIIH.
HccaenoBarb cBOiicTBAa JCIMMOCTH CyMMBbI U IPOU3BEACHUSA
YHCeJl ¢ OMOPOM Ha BOIIPOCHBIN TIaH.

IIpuBoaAMTHL NpPUMepPbI YHCET C 3aJaHHBIMM CBOWCTBaMH,
pacno3HaBaTh BepHble M HeBepHble YTBEPKICHHUSI O
CBOWCTBAX 4YHCEN, ONPOBEPraTb HEBEPHBIC YTBEPKICHUSA C
MIOMOILBIO KOHTPIIPUMEPOB.

KoncrpyupoBarte  MaTeMaTH4ecKHe  NpeLIOKeHHS  C
MOMOIUIBIO CBSI30K «H», «UJIHY», «ECIIH. .., TO...» [0 00pasiy.
PemaTh TEKCTOBBIE 3a/1a4¥, BKIFOYAIOIIUE TOHATHUS JIEITUMOCTH,
apuMeTUYeCKuM CIocoOOM, HCIHOJIB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPHAHTOB C ONIOPOM Ha BOIPOCHBIH IIaH.
MoaeanpoBaTh XOJ pEUICHUs 3aJayd C IMOMOIIBIO PHUCYHKA,
CXE€MBbl, TaOIHILIBI.

[TpuBoaNTH, pa3bupaTh, OLIEHHBATh Ppa3jHYHbIE PelIeHus,
3allMCH PpelleHMid TEeKCTOBBIX 3aJa4 C HalpaBIAIOLIECH
MTOMOIIBIO.

Kputnyecku OlcHMBAaTh MOJY4YEeHHBIH pe3y/bTaT, HAXOIAMTh




OIIII/I6KI/I, OCYHICCTBJIATh CAMOKOHTPOJIb, IIPOBEPSAA OTBET
Ha COOTBETCTBHUE YCJIIOBHIO.

Harasignas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*[IeprieHnuKyspHbIE NpsiMble. [lapaienpHbie npsaMbIe .

Paccrostnue Mexay AByMs TOYKaMH, OT TOYKHM 10 MPSAMOI,
JUIMHA ITyTH Ha KBaJIpaTHOM CETKE.
*[IpuMepbl IPSMBIX B IPOCTPAHCTBE *.

Pacno3naBarh Ha ueprexax, PUCYHKAX CIydald B3aWMHOIO
PacIOIOKEHU IBYX MPSMBIX.

HN3o0paxkarth ¢ MNOMOMBI0 YepPTEKHBIX MHCTPYMEHTOB
KJIeT4aToil Oymare JBe IepeceKaroluecss IMpsMble, JBE
NapaJuIeIbHbIE TPSIMBbIEC, CTPOUTH IPIMYIO, MEPIECHAUKYIAPHYIO
JTAaHHOM.

IIpuBoauTs NpUMepbl [apauIeIbHOCTH 51
NEPHEHANKYJIPHOCTH MIPSAMBIX B IPOCTPAHCTBE.

Pacno3naBathb B MHOIOYIOJIbHUKAaX MNEPIEHIUKYISPHbIE U
napajuieiabHbie  CTOpoHbl. M300paxkaTbh MHOIOYIOJIBHUKU C
napajuieIbHBIMU, TEPIEHIUKYISIPHBIMUA CTOPOHAMU IO 00pa3Ily.
HaxoauTh paccTosiHue MeEXIy ABYMS TOYKaMH, OT TOYKH JO
NpsMOM, JUIMHY IyTM Ha KBAJpaTHOM CETKe, B TOM YHCIIE
UCTOJIb3Ys LIU(PPOBBIE PECYPCHI.

Apoou
(32 4)

OObIKHOBEHHAss ~ JIpoOb, OCHOBHOE  CBOWCTBO  Jpo0OwH,
cokparieHue apooeir. CpaBHEHUE U YIOPSIA0UYHNBAHUE TPOOEH.
JlecsaTU4HBIC IPOOU ¥ METpUYECcKasi CHCTeMa Mep.

Apudmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMH JIPOOSMHU.

OtHomenue. JlenmeHue B JaHHOM OTHOIICHWH. *Macmra0*,
MIPOTIOPITHSL.

[Tonarue mporeHTa. BhiunciaeHue mporieHTa OT BEIUYMHBI U
BEITUYMHBI 110 €€ MPOIICHTY.

Perienune TeKCTOBBIX 3ajau, COACPIKALIUX IPOOU U MPOLIEHTHI.
IIpaktnyeckas padora «OTHOLIEHUE AJIUHBI OKPYKHOCTH K €€
THAMETPY».

CpaBHUBATh W YNOPSIAOYMBATH JIPOOH, BBIOHPATH CHOCOD
CpaBHEHHUS IpoOei.

IIpencraBiasiTh JAeCATUYHBbIE JIpOOM B BUJE OOBIKHOBEHHBIX
npobOeil 1 OOBIKHOBEHHBIE B BHUJE JECATUYHBIX, HCIOJIb30BATH
IKBHBAJIEHTHBbIE NpPeICTABJIeHUs] JPOOHBIX YMCeNl IpH UX
CpPaBHEHHMH, IIpU BBIYUCICHUSIX (IpU HEOOXOAMMOCTU C
HAIPAaBJIAIONIEH TOMOIIBIO).

HUcnoab3oBarh JeCATUYHBIE JpoOM TMpU NpPeoOpa3OBaHUH
BEJIMYUH B METPUYECKOMN CUCTEME MED.

BoinoHATh apudgMeTHyecKue JeicTBHS C OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMH.

BoruncasaTs 3HAYEHUS BBIPaXECHHI, COJIeprKaIInX
OObIKHOBEHHBIE W JIECATHUYHbIE  JApoOW,  BBHINOJHATH
npeoOpa3oBaHuss JpoOel, BHIOMPATHh CHOCOO, NPHMEHSTH
cBoiicTBa apuPMETHUYECKUX ACHCTBHMA s palMOHATH3aluU
BBIUHCIICHUM.




CocTaBisTh OTHOLICHUS W IPONOPLUHU, HAXOAMTH OTHOILIEHHE
BEJINYMH, JIEJUTh BEJMYUHY B JAHHOM OTHOILIEHHH.

HaxoauTh 3KCHePUMEHTAJBHBIM IYTEM OTHOLICHUE JJIMHBI
OKpY)KHOCTH K €€ juamerpy (Ipu HEOOXOAUMOCTH C
HAIPaBJIAIONIEN TOMOIIBIO).

HaxoauTs Macmrad 1uiaHa, KapThl U BBIYUCIATH PAcCTOSHUS,
HCIO0JIb3Ys MacllITad ¢ ONOPON Ha AJITOPUTM YUYE€OHBIX JEHCTBUM.
OOBSICHATH, UTO TAKOE€ MPOIEHT, YHOTPeOIsATh 000pOTHl peuu
CO CIIOBOM «IIPOLIEHT». BbIpaskaTh MPOLEHTH B ApOOIX U
JpoOH B MPOLIEHTAX, OTHOLIIEHUE JIBYX BEJIUYUH B MPOIIEHTAX.
BbI4MCJIATH IPOLEHT OT YHCIIA U YUCIIO 110 €r0 MPOLIEHTY.
OxpyrasaTe JpoOU U TPOLEHTHI, HAXOIUTh MPUOIUKECHUS
YyHucesl NMpU HEOOXOTUMOCTH C HCHOJIB30BAHUEM BU3YaJIbHON
OTIOPBI.

Pemiate 3agayM  Ha YacTH, MPOLIEHTHI, MPOMOPLUHU, Ha
HaxOXJIeHHuEe ApoOu (MPOIEHTAa) OT BEIMYUHBI M BETMYUHBI 110 €€
npobu (TporeHTty), npodbu (MpOIEeHTa), KOTOPBIH COCTaBIISIET
oaHa BenmuuuHa OT apyroi. IlpumBoauTh, pa3dupark,
OIIEeHUBATDH PA3JIMYHbIE PELICHUS, 3alIUCH PEIIEHUI TEKCTOBBIX
3aJa4 Mpu HEOOXOAMMOCTH C HAIPABJIAIONIEH TTOMOIIBIO.
M3Baekats uHpOpMamuI0O U3 TAOMUIl U JUArpaMM,
UHTEPIPETUPOBATH TaOJINYHbIE JaHHbIE, OTIPENEIATh
HauOoJIbIlIee U HAaMMEHbIIee U3 PEICTABICHHBIX JaHHBIX.

Harasanas

reoMeTpusi.

Cummertpus
(6 9)

*OceBast cummMmeTpusi. LleHTpasibHasi CHMMETpPHUSL.

[TocTpoeHre cMMMETPUUHBIX QUTYP.
CummMeTpus B MPOCTPaHCTBE ™.

Pacno3naBaTh Ha yepTexax U U300pakeHUSX, H300paxkaTh OT
PYKH, CTPOMTH C IOMOILBIO MHCTPYMEHTOB (urypy (oTpesox,
JOMaHyl0, TPEYrOJbHUK, TMPAMOYTOJIBHUK, OKPYKHOCTbH),
CUMMETPUYHYIO JIaHHOW OTHOCHUTENbHO TMPSIMOM, TOYKU C
HaIlpaBJISIOIIEH TOMOLIBIO.

HaxoauTs npuMepbl CUMMETPUH B OKPYXKAIOLIEM MUDE.
MopeaupoBare u3 Oymaru JBe (UIYpbl, CHUMMETPUYHbIE
OTHOCHTENIBHO TPSAMOMN; KOHCTPYHPOBATh TI'€OMETPHUYECKHUE
KOH(Urypaluu, UCIOob3ysl CBOWNCTBO CUMMETPHUH, B TOM YHCIE
C TOMOUIbI0 LHU(POBBIX PECYpPCOB C ONOPOM Ha aIrOpUTM




y4eOHBIX JIEHCTBUM.

Bripaxxenus
¢ OykBamMu
(64)

[TpumeHenne OyKB IJIs 3aIIMCH MAaTEMAaTHYCCKUX BBIPAXKCHUH U
npeaioxkeHnd. *ByKBEHHbIC  BBIPAKEHUS UM YHUCIOBBIE
MOJICTAHOBKU*.

bykBennbie paBEHCTBA, HaXO0XJICHHUE HEU3BECTHOTO
KOMIIOHEHTa. DOpMyIIbI.

Hcnoab3oBaTh OYKBBI Il 0003HAUEHUS YUCEI, MPHU 3alUCU
MaTeMaTUYeCKUX  YTBEPXKICHHH, COCTaBISATh  OyKBEHHBIC
BBIPAYKEHUS 110 YCIOBUIO 3a/auul.

HccnenoBath  HECIOXKHBIE  YUCIIOBBIE  3aKOHOMEPHOCTH,
MCII0JIb30BaTh OYKBBI JJIs1 UX 3allMCH.

BoluncasaTh 4KMCIOBOE 3HAU€HHE OYKBEHHOTO BBIPAXXEHHUS NPU
3a/laHHBIX 3HAUYEHUAX OYKB C OMOPOW Ha alTOPUTM Y4eOHBIX
JNEUCTBHI.

3anuceiBaTh (popmy.nr: IepumMeTpa )51 IJIOIAU
NpsIMOYTOJIbHMKA, KBaJpaTa; JUIMHBI OKPYKHOCTH, IUIOIIAIN
KPYra; BHINOJHATH BHIMHCJIEHHS 110 3TUM (OpMyJiaM.
CocraBiasath (oOpMYJIbl, BBIpRXKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTh, BPEMsI, pacCTOSIHUE; 11€Ha, KOJINYECTBO,
CTOMMOCTB; TIPOM3BOJIUTENBHOCTh, BpeMs, O00BEM pPabOTHI;
BBINOJIHAThH BBIYMCICHUS IO ATUM (POpMYIIaM.

HaxoauTh  HEU3BECTHBIH  KOMIIOHEHT  apU(PMETHUECKOTO
IEUCTBUSL.

Harasignasn
reoMeTpusi.
Durypsl

HA IUVIOCKOCTH
(14 )

YeThIpEXyroJIbHUK, MIPUMEPBI YETBIPEXYTOJILHUKOB.
[IpssMoyronpHUK, KBaapaT: CBOWCTBA  CTOPOH,  VIJIOB,
UaroHajieu.

N3mepenue yrinos. Busl TpeyroiabHUKOB.

[lepumerp mHoroyronpHuka. [lmomans durypsl. @opmysbi
nepuMeTpa M IUIOIMAAM MpsMoyroibHuka. [IpubmmkxénHoe
M3MepeHue IIoMmaan Guryp.

*[IpakTudeckas pabora «[lmomans kpyra»*.

N300pakaTh Ha HEJIMHOBAHHOW U KieT4aTod Oymare c
UCII0JIb30BaHUEM YepTEKHBIX UHCTPYMEHTOB
YEThIPEXYTOJbHUKI c 3aJJaHHBIMU CBOHCTBaMHM: c
napajyiesIbHbIMU, MEPIEHAUKYIAPHBIME, PaBHBIMU CTOPOHAMH,
OpSAMBIMM  yrilaMM W JIp., PaBHOOEAPEHHBIM TpPEyroJbHUK.
IIpeanaraTs u 00Cyk1aTh COCO0bI, AJITOPUTMBI IOCTPOEHHUSL.
HccnenoBarb,  HCIOJIB3YS  SKCIEPUMEHT,  HaOJIOJCHUE,
MOJEIUPOBAaHUE, CBOMCTBA  IPSMOYIOJbHUKA,  KBaJapara,
pa30uBaTh Ha TPEYTOJBLHUKH C OTIOPOI HA BOIIPOCHBIH IJIaH.
O00cHOBBIBATh, ONIPOBEPraTh C IOMOILIBIO KOHTPIPUMEPOB
YTBEPXKICHUST O TMPSAMOYTOJbHUKE, KBaJpaTe, Pacno3HaBaTh
BEPHBIC U HEBEPHBIE YTBEPKICHHUS.

H3MepsATh U CTPOUTH C MOMOIIBIO TPAHCIOPTUPA YIJIBI, B TOM
4HUCI€ B MHOTOYIOJBbHHMKE, CPABHHMBATH YIJIbl; PACIO3HABATH




OCTpBIE, IIPSIMBIE, TYIIBIE, PA3BEPHYTHIC YIJIBL.

Pacno3naBars, H300pakKaTh OCTPOYTOJIbHBIMN,
IIPSAIMOYT OJIBHBIM, TYIOYT OJIBHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUN  TPEYroJbHUKM (IpU HEOOXOJUMOCTU C
MCII0JIb30BAaHUEM BU3YAJIbHOM OIOPHI).

Bouruucasth IIEPUMETP MHOT'OYT'OJIbHUKA, IJIOIAIb
MHOTOYTOJIbHUKA pa30MeHneM Ha MPSMOYrOJbHUKH, Ha PaBHBIC
Gurypbl, HUCHOJB30BaTh METPUUYECKUE EAWHHULIBI H3MEPEHHS
JUTMHBI U TIJIOIA U C OTIOPOM HA aJTOPUTM yUEOHBIX ACHCTBUH.
Hcnonb3oBarh NpulIAMKEHHOE M3MepPeHHe UIMH U ILIOMAeH
Ha KjeTdyarod Oymare, TPUOMMKEHHOE W3MEPEHHUE [THHBI
OKPYKHOCTH, IUIOIIAIU Kpyra.

IHoaoxureabHbIE U

Iensie YJHca. *MoyIb 4HcIa, reoMeTpuyeckas

I[IpuBOAUTH NpPUMEPHI HCIOIb30BAHHUS B PEATBHON KHU3HHU

OTpHUATE/NbHBIE  |MHTEepHpeTaiys Moayis. YucIoBbIe MPOMEXYTKH ¥, TIOJIOKUTENBHBIX M OTPULIATENBHBIX YUCE]L.
uncaa TonoxKuTenbHEE 1 OTpUUATeNbHble wncma. Cpapiere | VI300PAKATE IEIbIE UHCIIA, TONOKHTEILHEIC H OTPHIATEIHHELE
(40 1) HOJIOKUTENBHBIX M OTPULATENBHBIX uKcel. Apudmerndeckue | T¢I TOYKaMH  Ha  9HCJIOBOM  HPAMOM,  HCHOJBL30BATH
NEWCTBHUS C TIOJOKUTETLHBIMU U OTPULIATEILHBIMH UkcIamMy, | TACTOBYIO MPAMYFO UL CPaBHCHUS TUCCIT.
Pelmenye TEKCTOBEIX 34101 IpuMeHsTh NPaBHJIA CPABHEHUS, YIOPAJ0YMBATH LEJIbIE
yycia; *HaxoauTh MOIYJb Yucia ™,
®opMyJIHPOBATH NPABHJIA BBIYUCIEHHUS C MOJIOKHUTEILHBIME 1
OTpHLIATEILHBIMU YUCIAMM, HAXOAMThL 3HAYEHHS] YMCIOBBIX
BBIPAKECHU, CoJIepIKaIlMX IEUCTBUA
C TOJOXUTENbHBIMH M OTPMUATENbHBIMHM YHCIAMH  HpH
HEOOXOAMMOCTH C OHOPO¥ Ha AITOPUTM IIPABUIIA.
IpuMeHsATH CBOMCTBA CIOXKEHHMS M yMHOXEHHS  JUIS
IpeoOpa3oBaHys CyMM M IIPOU3BEICHUIA.
HNpeacrapiaenne  |IIpsAMoyronbHas  cucTeMa  KOOPAMHAT HA  IUIOCKOCTH.| OOBSCHATh M WJLUIIOCTPHPOBATHL MOHSITHE NPAMOYIOJILHOM
JAHHBIX KoopuHaThl TOUKH Ha IIOCKOCTH, a0CLECca U OPIHHATA. CHCTEMbl  KOOPAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 ) CTon6uaThe M KPYrOBbIE AUATPAMMBL. TEPMUHOJIOTHIO; CTPOMTh Ha KOOPMHATHOM MIIOCKOCTH TOUKH

IIpaktuyeckas pabdota «IlocTpoenue quarpamMmy.
Pemenne  TEKCTOBBIX  3ajad,  COJEpPXKAIIMX  JIAHHBIE,
IIpeJICTaBJICHHbIE B TAOIMIIAX U HA TUarpaMMax.

¢Gurypsl 1Mo 3aJaHHBIM KOOpJIMHATaM, HAXOAUTH KOOPIMHATHI
TOYEK.
Yurarth cToJIOuaThle U KpPYTOBbIE JMarpaMMBbl;




HHTEPIPETHPOBATH JIaHHBIC; CTPOUTH cron0yareie
AuarpaMmbl.

Hcnoab3oBath HH(pOPMANNIO, NPEACTABICHHYIO B TabIuIaXx,
Ha auarpamMmax mid peIICHHA TCKCTOBBIX 3aJad W 3aJa4 U3
pEATBHOM )KU3HH.

Harasignas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
9 v)

*[IpsAMOYTOJIbHBIN Mapajienenunes, Kyo, npusma, nupamuiaa,
KOHYC, IwmHAp, Mmap u  cdepa. H3obpaxenue
MIPOCTPaHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEpPTOK
MHOTOTPaHHUKOB, IMJIMH/IPA U KOHYCA.

[IpakTnueckas paborta «Co3nanue Mojiesnei
MPOCTPAHCTBEHHBIX (PUTYDPY.

[Tonsatue o6bEMa; eawHUIBI U3MepeHHs 00béMa. OO0BEM
MPSIMOYTOJIBHOTO TapajuieNienurnena, kyoa, GopMmynsl oobéma *.

Pacno3naBath Ha  Yeprexax, pHUCYHKaX, ONHCHIBATH
nUpamMuy, Mpu3My, MUIHHIP, KOHYC, IIap, H300pa)kaTh UX OT
PYKH, MOJEJIHPOBATH U3 OyMaru, MIacTUINHA, IIPOBOJIOKHU U JIp.
¢ HampasJsitoliel nomoibio. [IpuBoAUTH MpUMEpPBI 0OHEKTOB
OKPYXKaIOIIEero MUpPa, UMEIOIINX (DOPMBI Ha3BAHHBIX TEJ.
Hcnonb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINYC U TUAMETP, Pa3BEPTKA.

H3yuaTh, WCIOJIb3YS 3KCIIEPUMEHT, HAOIIOJCHHE, U3MEpPEHHE,
MOJICIMPOBAaHNE, B TOM YHCJIE KOMIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA Ha3BaHHBIX TEJ, BBISIBJSATH CXOACTBA W Pa3IHIMS:
MEXIy MUPaMHUION U IPU3MON; MEXY HUJIUHIAPOM, KOHYCOM U
HIapOM.

Pacno3HaBaTh pa3BEPTKM Mapajuiesnenunena, Kybda, MpHU3MBL,
NUpPaMHJIbl, KOHYCA, [IINHIPA; KOHCTPYHPOBATH JITaHHBIC Tella
U3 pa3BEPTOK, CO3/aBaTh MX MOJEIU C HamlpaBJstoLei
MTOMOIIBIO.

Co3xaBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, IIJIACTUIIMHA U JIP.) C OIIOPOi Ha aJrOpPUTM YUeOHBIX
NEUCTBUI.

H3mepsaTh Ha Moaeasix: UIMHBI pPEOEpP MHOTOTPAHHUKOB,
JIUaMeTp miapa.

Boruucasate mo  ¢opmyiaam: 00bEM  IPAMOYIOJIBHOTO
napajuienenunena, Ky0a; HCHOIb30BaTh EAWHUIBI U3MEPEHUS
00bEMa; BBIYHCJIATH OOBEMBI TEJ, COCTaBJICHHBIX W3 KyOOB,
NapauIeIeNUIeIOB; pelaTh 3aJa4i C PEAIBHBIMU JJTaHHBIMHU C
OTIOpPOY Ha CIPABOYHYIO HH(POPMAILIUIO.

IMoBTOpEHUE,

HOBTOpeHI/IC OCHOBHBIX IOHATHA U METOJOB KypCOB 5ué6

Bbruucaarsb 3HAYCHUA BBIpa)KCHI/II\/’I, COJACpKaInX




00001IEHHE,
CHCTEeMAaTH3 Al
(20 v)

KJIaCCOB, 0000IIEHNE U CUCTEMATH3ALINS 3HAHMIA.

HaTypajJbHbIC, LEJIble, IOJOKUTEIbHbIE M OTPULATEIbHBIC
quciaa, OOBIKHOBEHHBIE W JIECSATUYHBIC APOOH, BBIOJIHSATH
peoOpa3oBaHus YMCET U BBIPAXKEHUNW NPU HEOOXOIUMOCTH C
HaIIPaBJAONIEH TOMOILBIO.

BbiOupars  cmocod  CpaBHEHHA — YHCEl,
NPUMEHSATh CBOMCTBA apu(pMETHUYECKHX
palMOHAIN3ALMY BBIYUCICHUN.

Pemate mpocreiilnMe 3agayM W3 pealbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMSA JUI PEIICHHs 3a1a4 U3
JIPYrUX MPEeIMETOB.

Pemath npocreiiiue 3aga4n pa3HbIMHU cIIOCO0aMu.
OcymecTBJASITh CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBHU H
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUM.

BBIYHCIICHHI,
NEeUCTBUI  JUIA

TEMATHYECKOE INTAHUPOBAHUE YYEBHOT'O KYPCA «AJITEBPA» (I1I0 'OAAM OBYYEHMUA)

7 knacc (ne menee 102 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uciio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4a0IIHXCS

4acoB)
Yucaan [ToHsiTHE pallMOHAIBHOTO YHCIIA. CucreMaTH3MPOBATh U obdoramarnb 3HAHMS 00
BbIYHCJICHHSI. ApubdmMernueckre JCHCTBHUS C PAIlMOHAIBHBIMUA YHCIAaMU. | OOBIKHOBEHHBIX M ICCATHUYHBIX JIPOOSIX.
PanuonanbHbIe CpaBHeHMe, yNOpPsI0UYMBAaHUE PAIMOHAIIBHBIX YHCE. CpaBHHMBATHh W YHOPAI0YMBATH APOOHU, IPeoOpa3oBbIBas MPH
quciaa Crenenb ¢ HaTYpaJIbHBIM IIOKA3aTEJIEM. HEOOXOAMMOCTH  JICCATHYHBIE JpoOM B  OOBIKHOBCHHBIC,
(25 9) Pemienne 0CHOBHBIX 3a7jad Ha JIPOOH, MPOILEHTHI U3 PEaNbHOM | OOBIKHOBEHHBIE B JECSATHYHBIC, B YACTHOCTU B OECKOHEUHYIO

MIPAaKTUKHU.

[IpusHaku  OENUMOCTH,  PA3JIO0KEHUSA
HATypaJbHbIX YHUCEIL.

Peanbubie 3aBUCHUMOCTH. [Ipsamas
MIPONOPLIMOHATIBHOCTH.

Ha MHOXXHUTCIIN

u obOpaTHas

JECATUYHYIO 1pO0b.

IIpumensiTe  pasHooOpasHble  CcHOCOOBI M NPHEMBI
BbIYMCJICHUS 3HAYeHUH APOOHBIX BbIPAMKEHUM, COICPKALINX
OOBIKHOBEHHBIE U  JIECATUYHbIE JpPOOM: 3aMEHATh IpH
HEOOXO/MMOCTH  JECATUYHYIO  JIpoOb  OOBIKHOBEHHOH MU




OOBIKHOBEHHYIO JECATHYHOM, MPUBOJAUTH BhIpAXXEHHE K (opme,
HanOoyiee yHOOHOM /Ui BBIUMCIEHUH, NpeoOpa3oBBIBATh
JIpOoOHbIE BBIPAKEHUS HA YMHOXXEHHME W JEJIEHUE JECSITHUHBIX
Ipo0eil K NeHCTBUAM C LENbIMU YuciaaMH (IIpU HEOOXO0MMOCTU
C HampaBJIAIOLIE TOMOIIBIO).

I[IpuBoauTh uyMCI0BBIe U OyKBeHHbIe NPHMEPbl CTCICHU C
HATYpaJIbHBIM IOKa3aTeleM, OOBSICHSAS 3HAYEHHsS] OCHOBAHHS
CTENEHHM UM IOKa3aTessl CTENEeHH, HaXOJUTh 3HAUEHUs cTereHei

Buja a’' (a — moGoe palMOHATBLHOE YMCIIO, I — HATYpalbHOE
YHCJIO) C OTIOPOM Ha CIIPAaBOYHYIO MHPOPMAIHIO.

[Tornmare cMblica 3anMcH OOJIBIIMX YHCeJT C MOMOIIbIO

JAecATHYHBIX Apo0deii U cTreneHel uynciaa 10, TpUIMEHATH UX B

peajibHbIX CUTYalMsIX.

IIpuMeHSITH NPU3HAKY JIETUMOCTH, PA3JI0KEHNUSI HA MHOKHUTEIU
HaTypaJbHBIX YUCE.

Pemars mnpocreiimme 3ajayM  HAa  4acTH, IIPOLICHTBHI,
MIPOTIOPIIMH, HA HaXOXKJIEHHUE ApoOH (MPOIEHTA) OT BEITUYUHBI U
BEIMYUHBI 10 €€ 1poOu (TmpoleHTy), aApodu (MporeHTa),
KOTOPBIA COCTABJISIET OJHA BEIMYMHA OT JApyroil. IlpuBoanTs,
pa3oupaThb, OLEHUBATH PA3JIUYHbIC PEUICHUS, 3aMCH PEILICHUN
TEKCTOBBIX 3a]au.

PacnozHaBaTh M OO0BSCHATH, ONMPAsACh HAa OIPEICIICHUS,
OpsIMO  TPONOPIMOHATbHBIE M OOpPaTHO MPOMOPLHUOHAIBHBIE
3aBUCUMOCTH MEX/y BEJIMYUHAMH; NPUBOJAUTH MPUMEPBI 3TUX
3aBHUCHUMOCTEHl M3 peampHOr0 MHpa, U3 JAPYruX Yy4eOHBIX
PEIMETOB.

Pemarp npocreiinyie nmpakTHKO-OPHEHTHPOBAHHBbIE 3a4auu

Ha  Japo0u, TMNpOUeHTbl, MNPSAMYWW H  00paTHYIO

NMPONOPIUOHATLHOCTH, POMOPIUH.

Auaredpanvyeckue
BBIPAKCHHU S
(27 9)

bykBennble  Bbelpaxenus.  llepemennsle.  JlomycTumele
3HaueHUs nepeMeHHbIX. DopMyibl.
IIpeobpa3oBaHne OYKBEHHBIX BBIPAKEHHUH, PACKPBITHE CKOOOK

Osaanerb Ha 0azoBom yYpPOBHE anredpanydecKoit
TEPMUHOJIOTHEH M CHMBOJIMKOH, NMPHMEHSITh €€ B Ipolecce
OCBOEHHMSI yUeOHOTO MaTepuania.




Y TIPUBE/ICHUE TOT00HBIX CIIaracMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIEM.
MHorouneHsl. Crnoxenue, BBIYUTAHMUE, YMHOKECHHE
MHOroujaeHoB.  DopMynbl  COKpAaIIEHHOTO  YMHOXEHUS.
Pa3noxeHne MHOrO4I€HOB HA MHOKHTEIIH.

Haxoauth 3HaueHUs OYKBEHHBIX BBIPAKCHHHA IMPH 3aJaHHBIX
3HAYEHUAX OYKB; BBHITIOJHATH BEIYMCICHUS IO (POPMYIIaM.
BbInoJgHATHL 1peoOpa3oBaHUs LIEIOT0 BbIPAXKEHHUSI B MHOTOWIEH
MIPUBEICHUEM TI0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.
BpINOIHATL YMHOXKEHHE OJHOWIEHA HAa MHOIOWIEH W
MHOTO4YJIEHa Ha MHOTOWIEH, MPUMEHATh (OpMyJbl KBajpaTa
CyMMBl M KBajJpaTa pa3HOCTHM C OIIOPOM Ha CIPaBOYHYIO
MH(pOpPMALHIO.

OcyumiecTBJASATh PA3JTI0KEHUE MHOTOWIEHOB HA MHOKHTEIN
NyTEM BBIHECEHHMSI 32 CKOOKH OOIEro MHOXKHUTENS, IPUMEHEHHS
dopMynbl  pa3HOCTH KBaJgpaTroB, (OPMYNI  COKpPAIEHHOTO
YMHO>KEHUS C OMOPOH Ha CIIPaBOYHYIO HH(OPMALIUIO.
I[IpumensiTh MpeoOpa3oBaHME€ MHOTOYJICHOB Ui pElIeHUs
pa3IMYHBIX 3aa4 W3 MAaTEMAaTHKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NPAKTUKH.

3HAKOMHUTBCH C HCTOPUEN PA3BUTHUA MATEMATUKHU.

YpaBHeHus
U HepaBeHCTBa
(20 v)

VYpaBHeHue, npaBuIia npeoOpazoBaHus ypaBHEHUS,
PaBHOCUJILHOCTD YPABHEHUM.

JIuHeitHOe ypaBHEHUE C OJTHON MEPEMEHHOM

MepEMEHHOM, pellIeHUE JUHEUHBIX YpaBHEHUM. Pemenne 3agau
C TIOMOIIIBIO YPaBHEHUH.

*JInHelHOe ypaBHEHHE C IBYMs IEPEMEHHBIMH H €r0 rpaduk *,
Cucrema IByX JUHEHHBIX YpPAaBHEHUH C IBYMs ME€pEMEHHBIMHU.
Pemenune cucreM ypaBHEHHMI CHMOCOOOM TMOJICTAHOBKU U
CHOCOOOM CIIOKEHHUS.

PemiaTh MHEHHOE ypaBHEHHME C OJHOW TNEPEMEHHOW,
NpUMeHsiA MpaBHJIA NEPEXOJAa OT HCXOJHOTO YPAaBHEHHS K
paBHOCWIIBHOMY eMy Oozee mpoctoro Buia. IIpoBepsTh,
SBIISICTCS JIM KOHKPETHOE YHCIIO0 KOPHEM YPaBHEHHUSL.

IMoadupaTe npuMepbl Hap YUCEN, SBIAIOIMIMXCA PELICHUEM
JMHEHHOTO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouth B KOOPJMHATHOW IUIOCKOCTU TpapuK JUHEHHOTO
yYpaBHEHHUS C JBYMs IEPEMEHHBIMH (IIpU HEOOXOAMMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOW OTOPBI); MOJB3YSICh TpaduKoM,
NMPUBOAUTH NPUMePbI PELICHUS YPABHEHUS.

HaxoauTh pelieHue CUCTEMBbl ABYX JIMHEHHBIX YPaBHEHHM C
IBYMsI TIEPEMEHHBIMH C OMOpPOW Ha alrOPUTM Y4eOHBIX
NIEUCTBUIA.

CocTaBJiSITh U pelIaTh YPaBHEHUE WINA CUCTEMY YPABHEHUH I10
YCIIOBUIO 3aJa4ud, HWHTEPHPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/layd TOJY4YEHHBbI pe3ylbTaT € ONOpPOM Ha
BOIIPOCHBI IJIaH.




Koopaunartsi
U rpaguKH.
DyHKUUHA
(24 9)

Koopaunara Ttouku Ha npsmMoi. YMCIOBBIE IPOMEXKYTKH.
Paccrosnue mexay 1ByMs TOYKaMH KOOPAVMHATHOU NPSMOK
[IpssMoyronpHas cucremMa KOOpAMHAT Ha IUIOCKOCTH. [IprMepsr
rpaduKoB, 3amaHHBIX (opmynamu. YteHue TpaduKoOB
peabHBIX 3aBUCUMOCTEN.

[onsitne ¢ynkuun. ['padpuk ¢ynkmun. CpoiicTBa (QyHKIHIA.
Jluneiinas  ¢ynknus. Iloctpoenme rpaduka aHHEHHOU
¢yukuun. I'padux pynkunn y = kx + b.

H3o6paxkarb Ha KOOPJAMHATHOU IpsIMOi TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH,
MHTEPBaJIbl; 3aIIMChIBATh UX HAa aJIreOpauuyecKoM SI3bIKE.
OtrMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH IO 3aJaHHBIM
KOOp/AWHATaM; CTPOUTH TI'pa(UKHA HECIOXKHBIX 3aBHCHMOCTEH,
3aJaHHBIX (OpPMYJIaMH, B TOM YHUCIE C MOMOMIBIO HU(PPOBBIX
nabopaTopuil.

I[pumensiTh, H3y4aTh NPeUMYLIECTBA, UHTEPHPETHPOBATH
rpaduueckuii crnocod MpeCTaBlIeHUs U aHaJIM3a pa3HO0Opa3HOM
YKU3HEHHOU nHpopManuu.

OcBauBaTh Ha 0230BOM ypOBHE MOHATHE (DYHKIMH, OBJIAJIEBATh
(GyHKIMOHAIBHOW TEPMHUHOJIOTHEH.

Pacno3naBarh nuHelHYIO QyHKIHMIO y = kx + b, onuchIBaTh
e€ CBOICTBa B 3aBUCUMOCTHU OT 3Ha4eHHUH K03(pPuinenTon k u b
(pu HEOOXOAMMOCTH C OIIOPON HA ANTOPUTM MpPaBUIIA).
Ctpouth rpaduku TMHEHHON QyHKINU, QYHKIMU Y = kx + b
HUcnonb3oBars uudpoBbie pecypcbl g ITOCTPOCHUSA
rpadukoB PYHKIIMI U U3y4EHUS UX CBOKCTB.

[IpuBOoAMTH TIpUMEpHI JMHEWHBIX 3aBUCHUMOCTEH B peajbHbBIX
nporeccax U sIBICHUsX.

IToBTOpPEHUE
U 00001IeHUe
(69)

[ToBTOpEHUE OCHOBHBIX HMOHATHH M METOJIOB Kypca 7 Kiacca,
0000111eHE 3HAHUHA.

BpiOuparb, npPUMEHATH CHOCOObBI  CPAaBHEHUS  YHCEIL,
BBIYMCIICHUH,  MpeoOpa3oBaHUN  BBIPAKCHHH,  PEHICHUS
ypaBHEHUH MPU HEOOXOJUMOCTHU C HAMPABJISIOUICH TOMOIIBIO.
OcymecTBJISATh CAMOKOHTPOJIb BBINOJHAEMbIX JEHCTBUU H
CaMOTIPOBEPKY pe3ylbTaTa BBIYUCICHUH, MPeoOpa30BaHMUIA,
MOCTPOCHU.

Pemate mpocTeiilnMe 3agayM U3 pealbHON  KU3HH,
NPUMEHSATh MaTeMaTH4YecKHe 3HAHMS Ul PEIICHUs 3a1a4 U3
JIPYTUX TIPEIMETOB.

Pemiars mnpocreiinne TeKCTOBbIE 3a1a4HM, CPAaBHUBATh,
BBIOMPATDH CIIOCOOBI PELIECHUS 3a7a4H.




8 kiacc (ue menee 102 u)

Ha3Banmue
pasjaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHue

OcHOBHbIE BHIbI JIeSITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucaa u KBanpaTtHblii  KOpeHb U3  UHCIA. *[lonsatne 00| @opmMyaIMpPOBaTH ONpeaeleHHe KBaJPATHOTO KOPHA M3 4YHUCIA,
BbIYHCJICHHS. UppaluoHaIbHOM  yucie.  JlecATuuHble  NPUOIMKEHUS | apU(PMETHUECKOTO KBAJPAaTHOIO KOPHS MPU HEOOXOJAWMOCTH C
Keaaparubie MPPALMOHAIBHBIX YHCEI. BHU3yaJIbHON OIIOPOM.
KOPHH JeiictButenpHble yncna. CpaBHeHHE NEHCTBUTENbHBIX uncen ™. | [IpuMeHsiTh OlNepaluio H3BJICUEHUsS] KBAJIPATHOTO KOPHS U3
(15 9) ApubMeTnuecKkuii KBaipaTHBIN KOPEHb. YHCIIa, HCMOJIB3Ysl TPH HEOOXOIMMOCTH KAJBKYJISITOP.

VpaBHeHue Buaa x> = a.

CaoiicTBa apudmeTnyecKux KBaJpaTHBIX KOpHEH.

[IpeoOpa3oBaHre  YHUCIOBBIX  BBIpAXKEHUI,
KBaJpaTHbIE KOPHHU.

COJIepIKAIInX

OlleHl/lBaTl) KBa}IpaTHI)Ie KOpHI/I I CJIbIMU qucJIaMun nu
JOCCATUYHBIMU )Ip06${MI/I.

CpaBHI/IBaTb n yHOpﬂ}IO‘II/IBaTb paHI/IOHaJ'II)HI)Ie 158
I/IppaHI/IOHaJ'H)HBIe qHucia, 3allMCaHHbIC C IMOMOIIBIO KBa}I[paTHBIX
KOpHEH ITPH HEOOXOTUMOCTH C HAMPABJISIOIICH TTOMOIIIBIO.

HccaenoBarh YpaBHCHUEC X2 = d, HaX0JWThb TOYHBIC H

npuOIkE€HHBIE KOpHU TTpu a > 0.

HccaenoBarh CcBOWCTBA KBaJpaTHBIX KOpPHEW, IPOBOJA
YHUCIIOBbIE OJKCIIEPUMEHTBHl C HCIHOJIb30BAHUEM KaJBKYISTOpA
(KOoMIIBIOTEDPA).

IIpumeHsaiTh cBOWCTBA apu(pMeTHUYECKMX KOPHeH JIs
npeoodpa3oBaHUsl BbIPAKEHM .

BpinoiHATL mpocTeiiliie NpeoOpPa3oBaHUNA  BBIPAKCHUM,
COJIepKaluX KBaJIpaTHbIE KOPHHU. BhIpakaTb MepeMeHHbIe u3
reoMeTpruecKux U ¢puzndeckux GopMyin Mpu HEOOXOIUMOCTH C
OTIOpPOY Ha MPABUJIO.

Bb1yucasTh 3HAYEHHUS BBIPAKECHUN, COACPKAIIUX KBAJAPATHHIC
KOPHH, UCHOJB3YsI MPU HEOOXOAMMOCTH KaIbKYISATOP.
Hcnoab30BaTh B XOJE pELICHUS 3a4ad  dJIEMEHTapHbIE
MPEJICTaBICHUS, CBSI3aHHBIE C MPUOTMKEHHBIMU 3HAUYCHUSMU
BEJIMYMH.

3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEMATHKH.




Yucaau
BBIYHCJICHHUS.
Crenenn

¢ IeJbIM
nokasartejieM
(74)

Crenens c 1esbIM nIokazareneM. CTaHaapTHas 3aMuch YKCIa.
PazMepsl 00BEKTOB OKpYKalomero Mupa (0T 3JIEMEHTapHBIX
YaCTHI[ 10 KOCMUYECKUX 0OBEKTOB), JIIUTEILHOCTh MPOIECCOB
B OKPYKAIOIIIEM MUPE.

CBOIICTBa CTENEHU C IIEJIBIM TIOKA3aTEIIEM.

D opMyTHPOBATH ONpe/IeSieHNe CTEIIEHH C LIENIbIM II0Ka3aTelleM
(TIpy HEOOXOMMOCTH TI0 BU3YAJILHOU OTIOPE).

IpeacraBiasith 3amuch OOJBIIMX U MajblX 4YHCENl B
cTaHzapTHOM Bujae. CpaBHHUBaATH 4YHUCJIa U  BEJIUYUHBI,
3alMCaHHbIE C UCNOJIb30BaHuEM cTeneHu 10.

Hcnoap3oBaTh 3amMch 4YHCEN B CTAaHJAPTHOM BUIE NS
BBIPQKCHUSI pa3MepOB OOBEKTOB, JJIUTEIBHOCTH MPOIIECCOB B
OKpYKaloIlleM MHUpeE.

®opMyJIMPOBaTh, 3aMIUCHLIBATL B CUMBOJIMYECKOH (hopme U
WLIIOCTPUPOBATh MPUMEPAMH CBOICTBA CTENEHU C LENIbIM
nokazaresieM (Mpd  HEOOXOJUMOCTH C  HCHOJIb30BAaHUEM
BHU3YyaJIbHOW OTIOPHI).

I[IpumeHsiTh  cBOWiCTBA CTENEHU i1 IpeoOpazoBaHUs
BBIPAKEHUH, COJEep)KAlIMX CTENEHH C LENbIM I0Ka3aTeleM C
WCIIOJIb30BAaHWEM  CIIPAaBOYHOM HWHGOpMAK. BBINOJHATH
JAeficTBUSl C YHUCIAaMM, 3alUCAaHHBIMU B CTaHIApTHOM BHJIE
(YMHO>K€EHUe, JIeJIeHHe, BO3BEICHUE B CTEIICHB).

AsredOpanyeckue
BbIPasKeHM .
KBagparubii
TPEXWIeH

(59

KBanpatubiii TpéxwieH. Pa3znokeHue KBagpaTHOTO TpPEXWICHA
Ha MHOKUTEJIH.

Pacno3naBarb  KBajgpaTHBIM  TPEXWIEH,  yCTAHABJIMBATH
BO3MOYKHOCTb €T0 Pa3yIO’KEHUsI HA MHOKHUTEIH.

PacknaapiBaTh HAa MHOMKUTEIHM KBAaJPAaTHBIM TpEXWIEH C
HEOTPUIATENIbHBIM JAUCKPUMUHAHTOM TPU HEOOXOJIUMOCTH C
OTIOpPOY Ha aJITOPUTM IMpaBUIIA.

AnredOpanyeckue
BbIPa:KeHH .
Anredopanueckast
Apodhb

(15 4)

AunreOpandeckast ApoOb. JlomycTHMbIC 3HAYCHUS IEPEMEHHBIX,
BXOIAIIMX B  anreOpanyeckue BbIpaxkeHUs. OCHOBHOE
CBOMCTBO anredpanveckoii qpoou. CokparieHue Apooe.
Crnoxenue, BBIYUTAHUE, YMHOYKECHHUE 17\ () (9214 (&
anreOpandeckux apooOei. [IpeoOpa3oBaHue  BBIpaKEHUH,
coJiepkanux aredopandeckue Apoou.

3anuceiBaTh anredpanueckue BoipaxkeHus. Haxoguts o0nacts
OTIpe/IeNIeHUs] PAlIMOHAIIBHOTO BBIPAKCHHUS.

BbINOJHATL YNCIOBBIE MOACTAHOBKH M BBIYMCJIATH 3HAYCHHE
IpoOu, B TOM YKCIIE C TOMOIIBIO KATbKYJISATOPA.
®opMyJIHpPOBaTHL OCHOBHOE CBOWCTBO anreOpandeckoi ApoOu
U MPUMEHSTH €ro I peoOpa3oBaHus Jpooeit.

BbINoHATL JAeCTBUSI C aireOpanyecKuMH JIpoOsMH TpU
HEOOXO/IMMOCTH C Hampasisiiomeil nomomblo. [IpuMeHsTh
npeoOpa3oBaHusl BBIpAXEHUH Ul pelleHus 3a1ad. BeipaxkaTth
nepeMeHHbie 13 GopMmyn ((PU3NYECKUX, TEOMETPUUYECKUX,




OTHCBHIBAIOIIUX OBITOBBIE CUTYyallUH) MpPH HEOOXOIUMOCTH C
HaIIPaBJIAOLIEH TOMOILBIO.

YpaBHeHus1

U HEPpaBeHCTBA.
KBaaparusie
YPaBHEHUA

(15 4)

KBagpatHoe ypaBHeHme. HemnonHoe KBaapaTHOE ypaBHEHHE.
dopmyna KOpHEH KBaJapaTHOro ypaBHeHus. *Teopema Buera™.
Pemenne  ypaBHeHuH,  CBOZAIIMXCSA K  KBaJpaTHBIM.
[pocreiimue qpoOHO-palMOHANBEHBIE YPAaBHEHUSL.

Pemrenne TEkCTOBBIX 3a7ady € IOMOIIBKO  KBAJPATHBIX
YPaBHEHUM.

Pacno3HaBaThb KBaJpaTHBIC YpaBHEHUSI.

3anuceiBaTh (Qopmyay KOpHEH KBaJApaTHOIO YPaBHEHMS;
pelmiaTh KBaJApaTHble YPaBHEHUs] — IIOJHbIE U HENOJHbIE (C
UCTIOJIb30BaHUEM CITPABOYHON MHPOPMALINN).

I[IpoBoauTs  mpocTeiiliue  HCCAEJOBAHMSA  KBaJpPaTHBIX
YpaBHEHUM.

PemaTth ypaBHeHMSs, CBOJAIINECS K KBAJPATHBIM, C TIOMOIIBIO
npeoOpa3oBaHUil W 3aMEHON TNEepeMEHHOW ¢ Omopod Ha
QITOPUTM TIPaBHJIA.

HaOurogate ¥ aHaJIM3MPOBATH CBA3bL MEXIYy KOPHAMU H
K03 duIMeHTaMH KBaJpaTHOTO YPaBHEHUS.

*[IpumeHsATH TEOpEMY Buera JU1SL pelIeHus
3a/1a4 (C UCTOJb30BaHUEM oOpasia)*.

Pemiate TekcTOBBIE 3agauM anreOpanyeckuM CHOcoOoM:
NEPEXOIUTh OT CJIOBECHON (DOPMYIHMPOBKM YCIOBHUS 33Jaydl K
anreOpanveckoil MoJenu MyTéM COCTaBJICHHS ypaBHEHHWs (Tpu
HEOOXOAMMOCTH C  HAaNpaBIAIONICH IMOMOIBIO);  peliaTh
COCTaBIIEHHOE ypaBHEHUE; HHTEPIIPETUPOBATH PE3YyJIbTaT.
3HAKOMHUTBCS € HCTOPHEH Pa3BUTHS aIreOphl.

YpaBHeHus

U HepaBeHCTBA.
Cucremsl
YPaBHEHUil

(13 v)

JluneiiHoe ypaBHEHHE C JABYMS MEPEMEHHBIMH, €ro rpaduk,
MIPUMEPHI pEIICHUs YPaBHEHUH B LEJbIX YHCIIaX.

Pemenune cuctem JByX JMHEHHBIX YypaBHEHUH C ABYMS
nepeMeHHbIMU. [Ipumepbl perieHus: CUCTeM HEeJIMHEHHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMHU.

*I'paduueckas  uHTEpHpeTanuss  ypaBHEHHs C  JIByMs
MIEPEeMEHHBIMHU U CUCTEM YpaBHEHHH C IByMsI IEPEMEHHBIMU *.
Pemenune TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPAaBHEHUM.

Pacno3HaBaTh JIMHEHHBIE yPAaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouthb rpaQuKu JIMHEHHBIX YpaBHEHUH, B TOM YHCIE
HCNoab3ysl HuppoBble pecypcehl (IpU HEOOXOIUMOCTH C
OIIOPOI1 Ha alITOPUTM YUEOHBIX ACUCTBUIN).

PaznuyaTe napajulesbHbIE U NEPECEKAarOIIMecs NpsMbIe 10 UX
YPaBHEHUSIM.

Pemiate cucreMbl ABYX JIMHEHHBIX YPaBHEHUU C JByMs
[IEPEMEHHBIMH MOJICTAHOBKOMN U CIIOKEHUEM.

Pemiatp npocrednine CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBJIAETCS TMHEWHBIM IIPU HEOOXOJUMOCTH C HalpaBJISIoOLICH
MIOMOILBIO.




*IIpuBoauTh, rpaUYecKyl0 HHTEPHNPETALNUI0 PEUICHUS
YpaBHEHUsI C [BYMs IIEPEMEHHBIMH M CHCTEM YPaBHEHHUU C
JBYMS IIEPEMEHHBIMU. *

PemaTh TeKCTOBbIE 32/1a4H AIreOPaMuECKUM CIIOCOOOM.

YpaBHeHus Yucnossle HEpaBEHCTBA U UX CBOMCTBA. DopMyJIHPOBATH cBOlicTBa YU CJIOBBIX HEPABEHCTB,

U HepaBeHCTBA. HepaseHcTBO ¢ 0HOM NEpeMEHHOM. JIMHEHHbIE HEPABEHCTBA C | WULIIOCTPUPOBATh X Ha KOOPAVMHATHOM IIPSMOM.

HepaBencrBa OoIHON mnepemMeHHOW W ux pemeHue. Cuctembl JIHMHEWHBIX | [IpUMEHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 33/1a4.

(12 v) HEPABEHCTB C OJIHOW MEPEMEHHOM U UX PELICHUE. Pemath JuHEHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,

N300pakenue perieHns JMHEHHOT0 HEPaBEHCTBA U UX CUCTEM | M300pa)kaTh pelIeHHE HEPaBEeHCTBA HAa YHCIOBOW IMPSIMOM.
Ha YUCJIOBOU IIPSMOIA. Pemiath cuCTeMbl JINHEWHBIX HEPABEHCTB, U300paKaTh pellieHne

CUCTEMBl  HEpPAaBEHCTB  HA  YUCJIOBOW  MpPAMOW  TIpH
HEOOXOJUMOCTH C BU3yaJbHON OTIOPOH.

DyHKIUMN. [lonstne ¢ynkauu. OO6macTh omnpenesneHns M MHOXecTBO | Mcmoab3oBaTh  (QYHKUHOHAIBHYIO ~ TEPMHUHOJIOTHIO W

OcHoOBHBIE 3HaueHni GyHKIuu. CriocoOb! 3a1anust GyHKITH. CHMBOJIUKY.

MOHATHS I'paduk pynkuuu. CpoiicTBa GyHKUMU, UX OTOOpakeHHE HA|BuIuMcasTh 3HaAYeHUs] QYHKUUHN, 3aJaHHBIX QopMmynaMu (Tpu

(59) rpaduke. HEOOXOJAMMOCTH HCMOJB30BaTh KaJbKYJSITOP); COCTABJIATH
Ta0 MBI 3HAYEHHH QYHKITHH.
Ctpouthb no Toukam rpagpuku QyHKINH.
OnuceiBaTh cBOlicTBa (DYHKIMM Ha OCHOBE €€ rpaduyeckoro
NpEJCTaBICHUsT TMpU  HEOOXOOUMOCTH C  HamlpabIstoLIeH
MIOMOILBIO.
Hcnoab3oBaTh  QYHKIUOHAJIbHYIO  TEPMHUHOJOTHI0O  H
CHMBOJIMKY.
HccaenoBary npuMepsl IpaduKoB, OTpa)kaloUIMX peabHbIE
npoueccsl n siBiaeHus. IlpuBoauTh MpHUMeEpPbI IPOLECCOB U
SBJICHUH C 3aJJaHHBIMH CBOMCTBaMHU.
Hcnosib30BaTh KOMIIBIOTEPHBbIE MPOrPAMMBI IS IOCTPOCHHUS
rpadukoB QyHKIUN U U3y4EHUS UX CBOUCTB

DyHKIUH. Urenue wu mnoctpoeHue rpadukoB ¢ynkuuil. Ilpumeps: | Haxonuth ¢ momompbio rpadguka GyHKINN 3HaU€HUE OJJHOHN U3

Yucnossbie rpaduKoB QYHKIHMH, OTpaXKaIOIINUX peabHbIE MPOLIECCHI. paccMaTpUBAaEMBbIX BEJIMUYUH I10 3HAYEHUIO APYrOU.

bynkuun OyHKIUH, ONHCHIBAIOLINE IPSIMYIO U oOpatHyto | B HeClOXKHBIX cilydasx BbIpamkaTh (POPMYJIOii 3aBHCHMOCTH




9y MPONOPIHOHATIEHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona.
Ipaduk Gpyukmmu y = x2.
d — 2 v =3y = _k o«

VHKIUH Yy = X2,y = X5,y = /x, Y =~ *rpaguucckoe
pelleHre ypaBHEHUI U CUCTEM ypaBHEHUI. *

MEXy BEJIMYNHAMH.
OnucpiBaTh XapakTep W3MEHEHMs OJIHOM BEIMYUHBI B
3aBUCHMOCTHU OT U3MEHEHUs IPYrou

Pacno3HaBath BuIbl m3y4aeMbix (yaknuid. Iloka3biBaTh
CXeMATHYeCKH II0JIO)KECHHE HAa KOOPAMHATHOM IIJIOCKOCTH
rpaMKoB GyHKIHit BHJIA: y = X% y = X3,
y =%y =t

Hcnoab3oBaTh GQyHKUHMOHAIBHO-TPpaduyeckue
npeacTaBjieHusl Ul PELICHNs U UCCIEA0BaHU YPABHEHUN U
CHUCTEM ypaBHEHMM.

I[pumensTh nMppoBLIe pecypehbl Uil NOCTPOSHUs I'paUKOB

GyHKIMH.

IloBTOpPEHUE [ToBTOpEHNE OCHOBHBIX NOHATUH W METOAOB KypcoB 7 W 8
U 00001IEHNE KJIacCOB, 0000IICHIE 3HAHUM.
(6 1)

IIpuMeHATH cHOCOOBI CPAaBHEHUS YHCEJ, BBIYUCIICHU,
npeoOpa3oBaHUil BbIpaXKEHHUM, pellIeHUs] ypaBHEHUH.
OcymecTBJASITh CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUU H
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHUH, MpeoOpa3OBaHMM,
MOCTPOEHU.

Pemars 3amaum M3 peaJbHOM JKU3HU, NPUMEHATH
MaTreMaTUYECKHe 3HaHUsA M pelleHus 3ajad U3 JApYyrux
IIPEMETOB.

Pemarts TekcTOBBIE 32]a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kaacc (He menee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE conepkaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4a0MXCsl

Yucaa n PanmoHanbHbIC qucia, >l<I/IppElI_II/IOHa.]'I]£>H]£>Ie YHucjia, KOHCYHBIC U

Pa3BuBaTthb npeacraBjeHuss O 4YuCIax: OT MHOXCCTBA




BbIYMCJIEHUS.
JleiicTBUTEIbHBIE
yucaa

(9 9)

OeCcKOHEeUHbIe JECATUYHBIC Ipoou. MHoxecTBO
JEUCTBUTEIIBHBIX  YHUCEN, JCHCTBUTEIBHBIE YHCIA  KakK
OeCKOHEUHbIE JecATUYHbIE JApoOu. B3auMHO oaHO3Ha4YHOE
COOTBETCTBUE MEXKJY MHOKECTBOM JCHCTBUTENIBHBIX YUCET H
MHOECTBOM TOYEK KOOPAMHATHOM MPSAMOM.

CpaBHEHHE  JICHCTBHTENBHBIX  YHCEN,  apuU(MeTHdecKue
JNEUCTBUS C NEUCTBUTEIILHEIMA YUCIAMH. *

[Ipubnmxénnoe 3Ha4YCHHE BEJINYMHBI, TOYHOCTb
MPUOTMKEHHUS.

Oxpyrnenne wumcen. Ilpuxkuaka U  oOIEHKa pe3ynbTaToB
BBIUMCIICHUM.

HaTypaJIbHbIX YHCEII 10 MHOKECTBA JEHCTBUTEIBHBIX YHCEIL.
O3HaKoOMHTBCS c BO3MOXHOCTBIO MIPEACTABICHUS
JNEHCTBUTEILHOTO YHCIIa KaK OSCKOHEYHOU JECSITHYHOU Apodu,
NPUMEHSTh JIECATUYHbIE MPUOIMKEHUS palUOHAIbHBIX U
MPPalOHAIBHBIX YUCEN.

*3anuchiBaTh, CpaBHMBATH U YIOPAX0YUBATH
JEUCTBUTENbHBIC YHCaa ™,

BbinoiHATL, coyeTas YCTHbIE M IMHCbMEHHBIE MPUEMBI,
apupMeTnyeckre [IeficTBUS C PaLMOHAIBHBIMU YHCIIAMU;
HAXOJMTh 3HAYEHUs CTENEHEW C MEJbIMH TOKa3aTelIsiMH |
KOPHEH; BLIYMCJISATh 3HAUCHUST YUCIIOBBIX BBIPAKEHUH.
I[Monyyuts mnpeacTaB/ieHHe O 3HAYUMOCTH JEHCTBHUTEIBHBIX
YHCeJl B MPAKTUYECKOMN JEATETbHOCTH YEIOBEKA.
AHAIM3UPOBATHL M [1€eJ1aTh BBIBOJAbI (IOCJ€ COBMECTHOIO
aHa/IM3a) O TOYHOCTH TPUOIMKEHHUS NEHCTBUTEIHHOTO YHCIIA
MIpU PEUICHUH 3a/ad4.

OKpyriasTh JEHCTBUTEIBHBIE UYWCIA, BBIMOJHATH NMPUKUIAKY
pe3ynbTaTa  BBIYMCICHHUW, OLEHKY 3HAYEHWH  YHUCIOBBIX
BBIPAKECHUIA.

3HAKOMHUTBHCS C UCTOPUEN Pa3BUTHS MaTEeMATHKH.

YpaBHeHus

U HepaBeHCTBA.
YpaBHeHus

C OHOM
nepeMeHHOI
(14 v)

Jluneitnoe ypaBHeHue. PemnieHue ypaBHEHMH, CBOIAIIMXCS K
JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOISLIMXCS
K KBaJlpaTHbIM. bukBagpaTHbie ypaBHEHUS.

*[Ipumepbl pelIeHUs YpaBHEHUH TpPEeTbell U 4YeTBEPTOU
CTETeHe! pa3oKeHHEeM Ha MHOKUTENH. *

Pemenue npoGHO-paliioHATBHBIX YPABHEHUH.

Pemienne TeKCTOBBIX 337124 anreOpandeckuM METOJIOM.

OcBauBarb, 3aNOMHMHATHL M NPUMEHATHL rpaduyeckue
MeTOAbl MPU PELICHUH ypaBHEHUI, HEPABEHCTB U HUX CUCTEM
(mpu  HEOOXOJMMOCTH C ONOPOM Ha aJIrOPUTM  Y4EOHBIX
JIEHCTBHI ).

Pacno3HaBathp 11eibie U APOOHBIE YPAaBHEHUS.

PemaTh JMHeliHbIe W KBajJpaTHble YPaBHEHHs, YPABHEHUS,
CBOJSIIMECS K HHUM, MPOCTEHUIINE IpOOHO-pallMOHAIBHBIC
YpaBHCHHSI.

IpemsiaraTh BO3MOXKHBIE CHOCOOBI PEIICHNsI TEKCTOBBIX 3ajad,
00Cy’kmaTh HMX W Ppelmarbh TEKCTOBbIE 3a/aud  Pa3HBIMU
crioco0amu.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTH MaTEMAaTUKU




YpaBHeHus JIuneitHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U ero Tpaduk. | OcBamBaTh W NMPUMEHSATHh NPUEMBI PEIICHHUS CHCTEMBI IBYX
1 HepaBeHCTBA. Cucrema IByX JMHEMHBIX YPaBHEHHUM C ABYMs IEPEMEHHBIMHU |JIMHEWHBIX YpaBHEHUI C JByMs NEPEMEHHBIMU U CUCTEMBI IBYX
Cucrembl n e€ peumieHue. Pemenue cucreM IByX YpPaBHEHHM, OJHO W3 |YypPaBHEHHM, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBISCTCA JIMHEWHBIM
yYPaBHEHU KOTOPBIX JIMHEMHOE, a APYro€ — BTOPOM CTEIICHMU. (o BU3yasIbHOM OIIOpE).
(14 9) I'padmyeckas wHTEpHpeTalds CUCTEMBbl ypaBHEHHH ¢ aByMs | Mcmoab3oBaTh (yHKIHOHATHHO-TpaUUICCKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUIA pellieHUsl U Mccilel0BAHUS] YDABHEHUN U CHCTEM.
Pemenne TeKcTOBBIX 3a7jau alNredpandeckium crocoooMm. AHAJIM3UPOBATH TEKCTHI 33/1a4, pelaTh UX aareOpanyecKum
CIOCOOOM: MepPeXoaUTh OT CJIOBECHON (POPMYIHPOBKH YCIOBUS
3a/1a4M K anredpandecko MoAenu MyTEM COCTABICHUS! CUCTEMBbI
YpPaBHEHUH; pemIaTh COCTABJICHHYIO CHUCTEMY YPaBHEHUU;
HHTEPNPeTHPOBATHL PE3YJIbTAT.
3HAKOMHUTBCH C HCTOPHUEN PA3BUTUSA MATEMATUKU
YpaBHeHus YucnoBsle HEpaBEHCTBA U X CBOMCTBA. YuraTh, 3anucbiBaTb, MNOHUMAThb, HHTEPNPETHPOBATH
U HepaBeHCTBA. JInHeliHbIE HEPABEHCTBA C OJTHOM EPEMEHHOM U UX pEUIEHUE. | HEPaBEHCTBA; HCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOW W WX | BbIMoHATHL MpeoOpa3oBaHusl HEPABEHCTB, HMCIOJIb30BATh IS
(16 9) pelIeHue. npeoOpa3oBaHus CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBagpaTHble HepaBEHCTBA U UX PEILLICHHUE. Pacno3naBaTth JIMHEHBIE U KBaJAPATHBIE HEPABEHCTBA.
I'padmueckass uHTepnperanuss HepaBeHCTB M cucTeMm|Pemarh  JTuHEHHbIE  HEPaBEHCTBA, CHUCTEMbl  JIMHEHHBIX
HEPABEHCTB C JIByMs IEPEMEHHBIMU. HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIMX KBAJpPaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKIATh NOJIYYCHHbIC PEIICHUS.
N300paxkaTh penicHUEe HEPABEHCTBA U CHCTEMBl HEPABEHCTB Ha
YUCIIOBOM NPSIMOW, 3amUChIBATh PCIICHUE C IOMOIIBIO
CHUMBOJIOB.
Pemate KBaJpaTHble HEpPABEHCTBA, HUCHOJb3ys TIpaduueckue
MIPEICTABIICHMUS.
OcBauBaTh W TNPUMEHATH HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKUMHU KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaGona, | Pacmo3HaBaTh BUIbI U3y4aeMbIX (YHKUUH; WILIIOCTPHPOBATH
(16 4v) KOOpAMHATHI BEPUIMHBI 1apaboJIbl, 0Cb CHMMETPHUH Napaloibl. | CXeMATHYEeCKH, O0bSICHATH PACIIOJIOKEHHE Ha KOOPAWHATHOMN

Crenennble (YHKIHMU C HATypalbHBIMHU MOKa3aTelsMu 2 U 3,
UX rpadYKH ¥ CBOWCTBA.
I'padpuku Gyukumii: y = kx, y = kx + b, , y = ax’, y = ax’,

IUIOCKOCTH TpadukoB GYHKIMHM Buga: y = kx, y = kx + b, , y

= ax?, y = ax’,




k .
y=4x y = ~ B 3aBHCHMOCTH OT 3HaueHHH KO3 QUITUEHTOB;

OIACHIBaTh UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTUIHYIO QYHKIIHIO TI0 hopmyIie.
I[IpuBoauTH, NPUMEPbI KBAJAPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HH, PU3UKH, TEOMETPHH.

BoisiBasATH 1 000011aTh 0COOEHHOCTH TpadyKa KBaIpaTHIHOM
GyHkmu  y = ax* + bx + ¢ (upu  HEOOXOOMMOCTH  C
HaIpPaBJIAIONIEN TOMOIIBIO).

Crtpourtnb " u300paxkaTh CXeMaTH4eCKH rpaduku
KBaJPaTHYHLIX QYHKIIMI, 3a1aHHbIX GOPMYJIaMU BUJIA Y = ax>, y
=ax*+q, y=ax+p)? y=ax>+bx +c (upu
HEOOXOIMMOCTH C BU3YAJIbHOU OTIOPOH).

AHaM3UpPOBaTH W MNPHMEHATH CBOMCTBA  M3YyYEHHBIX
GyHKUMM JUIsT MX TOCTPOEHHS, B TOM 4YHCIE C IOMOIIbIO
M (PPOBBIX PECYPCOB.

YucaoBbie
MoCJIeI0BaTEeILHOC
TH

(15 9)

TlousiTHEe YNCIIOBOM MOCIIENOBATEIILHOCTH.

3amaHue TOCIEeIOBATEILHOCTH PEKYPPEHTHOU GOpMYIon u
dhopmysoit n-ro uieHa.

ApubdmMernueckas U TeoMeTpuieckas mporpeccurd. Dopmysbl
n-ro 4jeHa apu(MeTuyecKol U reoMeTpPHUECKON Mporpeccuii,
CYMMBI [IEPBBIX 7 YJIEHOB.

*1300pakeHne WICHOB apu(PMETHYECKOM W TeOMETPUUSCKOU
MIPOrpeccuil TOUKaMu Ha KOOPJAUHATHOM IMJIOCKOCTH.
JIMHENHBIN U SKCIOHEHIIUAIBHBIA POCT.

CI10kHbI€ MPOIEHTHI. *

OcBauBaTh M NMPUMEHATHh UHICKCHbIE 0003HAYEHUS, CTPOHUThH
peYeBble BbICKA3BIBAHUA C HCIIOJb30BAHUEM TEPMMHOJIOTMH,
CBSI3aHHOH C MOHITHUEM ITOCJICIOBATEILHOCTH.

AHaau3upoBaTh (QOpMyITy n-TO 4YJieHa MOCIEeI0BaTEIbHOCTH
WIHM  PEeKYppeHTHYIO  (GopMyly M  BBIYHCIATH  WICHBI
MOCIIE0BATEIILHOCTEH, 3aJJaHHBIX STHUMU hopmynamu.
YcranaBiauBaTh 3aKOHOMEPHOCTh B MOCTPOECHUH
MOCIIEIOBATEIbHOCTH, €CJIM BBIMMCAHBI IEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBarthb apuPMEeTUUYECKYIO u F€OMETPUUYECKYIO
MIPOTPECCUU TIPH Pa3HBIX CIIOCO0aX 3a/1aHMs.

Pemarp 3amaun ¢ ucnosib3oBaHueM GOpMyT n-TO 4YJeHa
apuMeTHYecKoil U TIeOMETPHUYECKOH MPOrpeccuii, CyMMBbI
MIEPBBIX 71 YWICHOB C OMOPOi HA CIIPaBOYHYIO UH(POPMAIIHUIO.
*U300pamxaTb YICHBl IIOCIEIOBATEIBHOCTH TOYKAMHM Ha
KOOPAWHATHOM INIOCKOCTH *.

PaccmaTrpuBare mnpuMepsl NpPOLECCOB MW ABJCHHUH U3




peambHOM  JKM3HM,  WUIIOCTPUPYIOLIME  HM3MECHEHHE B
apru(METHUECKON MPOrPEeCcCHr, B TEOMETPUIECKON MPOTPecCHH;
*n300paxaTbh COOTBETCTBYIOIINE 3aBUCUMOCTHU TpapuuecKu™.
Pemiate mnpocreiimmMe 3aJa4yM, CBA3AaHHBIE C YHCIIOBBIMH
MOCTICIOBATEIBHOCTSIMUA, B TOM YHCIE 3a/a4d M3 PEaTbHOM
KU3HU  C  HCIOJB30BAHMEM  LU(MPOBBIX  TEXHOJOTHIMA
(9EKTPOHHBIX TAOIUIL, TPAUIECKOTO KATBKYIATOPA U T.II.).
*PemaTh 33714 Ha CIIOKHBIC TIPOIICHTHI, B TOM YHCJIE 3a/1a4d
U3 pealibHOM NMPAKTUKHU (C UCTOIb30BAaHUEM KaJIbKYJIsITOpa).*
3HAKOMHUTBCS € HCTOPHEH Pa3BUTH MaTEMATUKH.

IToBTOpEHHUE,
00001IeHME,
CHCTEeMATHU3 AU
3HAHUM

(18 u)

Uncaa u BbIYHCIAeHHMs (3alHCh, CPaBHEHHWE, NECUCTBUS C
NEUCTBUTENBHBIMA YWCIAMHU, YHCIOBas MpsMas; MPOLEHTHI,
OTHOIIEHHUSI, TPOTIOPIINH; OKPYIJIEHUE, MPUOIIKEHNE, OLIEHKA;
pelIeHrne TEKCTOBBIX 3a7a4 apu(PMETUYECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsI (mpeobpazoBaHue
anreOpandecKuX BBIPAKEHUN, TOTYCTUMBbIC 3HAYCHU).
@yukouu  (IOCTPOCHHE, CBOWCTBA M3YYEHHBIX (YHKIUH;
rpaduvecKoe pereHne ypaBHEHUH U UX CUCTEM).

OnepupoBaTh NOHATHAMH: MHOXXECTBO, IOJMHOXECTBO,
omlepaluy HaJ MHOXXECTBaMHU; WCHOJIb30BaTh Trpaduueckoe
MpEJICTaBICHUE MHOXECTB JJIsl OMMCAHUS PEAIbHBIX MPOILIECCOB
W SBIICHWW, TIPU pEIIeHWH 3a7ad W3 JPYrux Yy4eOHBIX
MPEIMETOB.

AKTyaJIN3MpoBaTh TEPMHHOJIOTHI0 M OCHOBHbIE [elCTBUS,
CBSI3aHHBbIE € YMCJAMHU: HATypaJlbHOE YHCJIO, IPOCTOE U
COCTaBHOE 4MCJa, JEMMOCTbh HATypaJbHbIX YHCEN, MpPU3HAKU
JEIMMOCTH, 1IE€JI0€ YHUCJIO, MOIYJdb 4YHCIa, OOBIKHOBEHHAs H
JecsiTUUHasl ApoOu, CTaHAAPTHBIA BUI YuCia, apupMeTHuyecKuit
KBaJIpaTHBIN KOPEHb.

BbInoJHATL [elcTBUSI, CPaBHUBATbL M YNOPSIA0YMBAThH
YyHuclla, MPeICTaBIsATh YHUCIa HAa KOOPIMHATHOW MPSIMOH,
OKpYIJIAATH  YMCJIA; BBINOJHATH MNPHKHIKY M OLEHKY
pe3yabpTaTa BRIYUCICHUN.

PemaTh TekcToBBIE 3a1a4l apU(PMETUIECKUM CIIOCOOOM.
Pemiate mnpakTuyeckue 3aJauM, COACPXKAIUE IPOLEHTHI,
JOJIM, YacTH, BBIPAKAIOUIUE 3aBHUCUMOCTH: CKOPOCTb —
BpEMSI — paccTOsHUE, I[eHa — KOJUYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOJUTEIBHOCTD TPY/Ia.
Pa30uparthb peanbHbIC )KU3HEHHBIE CUTyallH, (opMyIUpoOBaTh
UX Ha S3bIKE MaTEMaTHKH, HAXOAUTH pEIICHUE, NPUMEHSA
MaTEMaTHUYECKU anmnapar, HHTEPIPEeTHPOBATH PE3yJbTAT




OnepupoBaTh NMOHATUSIMHU: CTEIEHb C IIEJIBIM I1OKa3aTeleM,
apu(MeTHIECKHUHA KBaJPaTHbBIN KOPEHB, MHOT'OYJIEH,
anredpandeckast 1poOb, TOKIECTBO.

BbINOJHATL OCHOBHBIE [eWCTBHS: BBIIOJIHATH PAcCUEThl 110
dbopmynam, mpeoOpPa3oOBHIBATH IIENIbIE, APOOHO-pAIMOHATBHBIC
BBIDAKEHUST U BBIPAXEHUS C KOPHSMH, pEAM30BbIBATh
pa3joKeHWe MHOro4jeHa Ha MHOXUTENIHW, B TOM 4YHCIE C
UCIOJIb30BaHuEM (OpMyNl pPAa3sHOCTH KBaJpaTOB M KBajpara
CYMMBI ¥ Pa3HOCTU (C OMOPOM Ha CIPABOYHYIO MH(GOPMAIHUIO);
HaXOJMUTh JOMYCTUMbIE 3HAYEHMsI MEPEMEHHBIX Uil IPOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopaenupoBaTh C NOMONIbIO (OPMYN peaabHbIE MPOLECCH U
SIBJICHUA.

OnepupoBaTh NOHATHAMM: QYHKIMS, rpaPuK GYHKUNU, HYIH
GyHKIMHM, TPOMEXYTKH 3HAKOIMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HAUMEHbIIIEe 3HAYCHUS
GyHKITUN.

AHaIU3UPOBaTh, CPaBHUBATh, OOCYXKIATh  CBOICTBa
GyHKIMHA, CTPOUTH UX IpaduKi.

OnepupoBaTh NOHATHSIMH: IPSMas IPONOPLHOHAIBHOCTD,
obpaTHass ~ NPONOPIHOHAIBHOCTh,  JIMHEWHas  (yHKIUS,
KBaapaTtuyHas GyHkuus, napadosna, rumnepooa.

HUcnoan3oBath rpagukd Uil ONPEICICHUS  CBOWCTB,
MPOLIECCOB M 3aBUCUMOCTEH, Ui pEIIeHUs 3aJad U3 APYrux
y4eOHBIX NPEAMETOB M pPEaJbHON JKU3HU; MOJETHPOBATH C
MOMOIIBIO TPaUKOB peasibHbIE MIPOLIECCHI U SBICHHUS.
Boipaxath popMyJIaMH 3aBUCHMOCTH MEXY BEIINYMHAMM.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «'EOMETPUS» (110 'OJAM OBYUYEHUA)

7 kaace (He MmeHee 68 u)




Ha3zpanue
pa3aeJia (TemMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHue

OcHOBHbIE BHABI 1eITEJIbHOCTH oﬁyqamumxcsn

4acoB)
IIpocreiimme [Ipocreiinme reomeTpuueckie 0ObEKTHI: TOUKU, IPSIMbIE, JIydd | DOPMYJIHPOBATH OCHOBHBIE IOHSTHS U ONIPEACICHUS.
reoMeTpuyecKne |4 yriibl, MHOTOYTOJIbHUK, JIOMaHAs. Pacno3sHaBaTh  M3y4CHHBIE  T'€OMETpPHYECKHE  (UTYPHI,
durypsoi CMexHbIe U BEPTUKAJIbHBIE YTJIbI. ompeaeasasTh MX B3aUMHOE PACIOJIOKEHHE, BBIMOJHATH
U UX CBOMCTBA. Pabora ¢ mpocTeHMu 4epTexxamu. 4yepTéX MO YCIOBMIO 33/auM (C MCIOJIB30BAHUEM CMBICIOBOM
N3mepenue W3mepenue NMHEMHBIX W YIJIOBBIX BEJIMYMH, BBIUMCICHHE|OMOPBI: HABOJALIME BOIPOCHl W/WIM aNrOpuTMa Yy4eOHBIX
reoMeTpUMYeCKMX |OTPE3KOB U YIJIOB. necTBuil).
BeJIUYHUH Ilepumerp wn  mmomans  ¢uryp, cocrtaBieHHbIX 13| IIpoBoauTh MpocTEHIINEe MOCTPOEHHS C MOMOILBIO LUPKYIS U
(14 9) MPSIMOYTOJIbHUKOB. JIMHEUKH.
HN3mepsaTh TUHEHHBIE U YIIOBbIE BETUYMHBI T€OMETPUUYECKUX
U IPAKTHYECKUX 0OBEKTOB.
OnpeneasiTh «Ha TJa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MEpOB.
Pematp 3amauu Ha BBIYMCIEHHUE UIMH OTPE3KOB M BEIMYMH
YTJIOB.
Pematp 3a1a4n Ha B3aMMHOE PACIOI0KCHUE T€OMETPUIECKUX
dburyp.
IpoBoanTh KiIaccU(UKALNIO YIIIOB, BBIYHCIATH JTUHEHHBIC U
YIJIOBbIE BEJIMYMHBI, MPOBOJAUTH HECJI0KHBIE HEOOXOIUMBbIE
JI0Ka3aTelIbHbIEC PACCYXKIACHMUS.
3HAKOMUTHCA C UCTOPUEH pa3BUTHS FeOMeTPHH.
TpeyroabHuku IlonsTiE O paBHBIX TPEYroJbHUKAaX U  nepBUuHblC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 v) MPEJICTaBICHUsI O PaBHBIX (KOHTPYSHTHBIX) ¢urypax. Tpu|yeprexkax (¢ ykazaHHEM NPU3HAKOB) MPHU HEOOXOIUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku  paBeHCTBA NPSAMOYTOJIBHBIX  TPEYTOJIbHUKOB.
CBOMCTBO MeIMaHbl IPSMOYTOJIBHOTO TPEYTOJIbHHKA.
PaBHOOepeHHbIE M PAaBHOCTOPOHHHME  TPEYrOJbHUKH.
[Ipu3Haku 1 cBOKCTBA paBHOOEIPEHHOTO TPEYroJbHHKA.
[IpoTuB GosbLIEHi CTOPOHBI TPEYroJbHUKA JIEKUT OOJBLIMIMA

BU3YaJIbHON OMOPOIA.

BoiBoauTh  CcieAcTBUS  (PaBEHCTB  COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

®opmyIHpPOBATH OTIPEeNICHHUS: OCTPOYTOJIBHOTO,
TYHNOYTOJILHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPCYrOJIbHUKOB; 6I/ICCCKTpI/ICH, BBICOTHEI,




YTOJL.
[Ipocreiiiie HepaBeHCTBA B T'€OMETPHUHU.

TpeyrojbHuka. HepaBeHCTBO JoMaHON *.
[IpsiMmoyrosbHbIN TpeyroyibHUK ¢ yrioM B 30°.
[lepBbIie MOHATHS O JOKA3aTEIHCTBAX B TEOMETPHH.

*HepaBeHCTBO

MEIMAaHbl TPEYroJIbHUKA; CEPEIMHHOrO IEpPHEHAUKYIIpa
OTpe3Ka; NepUMETpa TPEyroJibHUKAa NpU HEOOXOJUMOCTU C
OIIOPOI Ha AITOPUTM IIpaBUIIA.

®opMyJIMpOBaTh CBOICTBA W MpPHU3HAKA PaBHOOEIPEHHOTO
TPEYroJbHUKA.

CTpouTh 4epTEeKH, pemiaTh 3a/1a4M C IOMOUIBIO HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

[IpumensaTh MIpU3HAKU paBeHCTBAa  MPSIMOYTOJIbHBIX
TPEYrOJbHUKOB B 3a/adyax (C MCIOJb30BAaHUEM CMBICIOBOM
OTIOpBI: HaBOJSILIME BOMPOCHl W/WIM aNroOpuUTMa Yy4eOHBIX
necTBuil).

Hcnoab3oBarh I1UGPOBBIE PeCypChl
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMHUTBCS C HCTOPUEI Pa3BUTHUS T€OMETPHHU.

AJs1l  HCCJICAOBAHUSA

IMapanieabHble [TapameneHble npsMble, HX cBoWcTBa. Hakpect nexamue, | @opmMyaMpoBaTh  NMOHSATHE  NApAUICNIBHBIX  IPSMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE M OJHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE IIPU | HAXOAUTH [IPAKTUYECKUE IPUMEPBI.
yIJ10B NepeCceueHNH NapauIeIbHbIX IPAMBIX CEKYLIEH). M3yyaTh CBOICTBa YrjaoB, 00pa30BaHHBIX NpPH MEPECEUEHUU
TPeyrojibHuKa [Ipy3zHak  MapaUIeIBHOCTH — IPSIMBIX ~ 4Y€PE3  PABEHCTBO | TaPAJUICIBHBIX IPSIMBIX CEKYIIEH
(14 v) PacCTOSHMN OT TOYEK OJHOM MPSAMOM 10 BTOPO NPSMOM. IIpoBoauTs pokazarenbcTBa. POpMYJIMPOBATH TeOpeMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYIOJIbHUKA. NapajyIeIbHOCTH  JIBYX MPsIMBIX € TIOMOLIbIO  YIJIOB,
BHermHue yrisl TpeyrojibHuKa 00pa30BaHHBIX MPU TEPECEUEHUU OTUX IPSAMBIX TpETbeH
MIPSMOM.
BbiuncasTe CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxogutrh uncioBble U OyKBEHHblE 3HAa4E€HUS YIJIOB B
reOMEeTPUYECKUX 3aJjayax C UCHOJIb30BAaHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMHMTBCS € HCTOPUEH Pa3BUTHS FEOMETPUH.
OxkpyxHOCTH OxpyXHOCTb, XOpABI U IUAaMETPbl, UX cBolicTBa. KacarenpHas | @opMyJIMpoOBaTh  ONpeejieHusl.  OKPY)KHOCTH,  XOP.BI,
U KpYT. K OKpYXHOCTH. OKpY)KHOCTb, BICaHHas B yroi. *IloHsaTHe o|quamerpa M KacaTeNbHOW K OKpyXHOCTH. HM3ydarp HX
I'eomerpuueckue |I'MT, npumenenue B 3amadax. buccekTpuca u cepeaMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
NMOCTPOCHUS MEPIEHIUKYIIAP KaK FTEOMETPUYECKHE MECTA TOUEK *. HccnenoBarhb, B TOM YUCIIE HCNOJb3Ys HH(POBbIE pecypehl:

(14 9)

OKPY)KHOCTB, ONMMCaHHAadg OKOJIO TPECYroJIbHUKA. Bnucannas B

OKPY’XHOCTb, BIIMCAHHYKO B YyroJI; LOCHTP OKPYKHOCTH,




TPEYrOJIbHUK OKPYKHOCTb.
[Ipocrenmme 3aga4u Ha IOCTPOEHUE.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KACATEIbHBIX
*Ucnoab3zoBath Metoa I'MT nns nokasarenbcrsa TeopeM o
NepecedyeHnH OMCCEKTPUC YIJIOB TPEYroJIbHUKA U CEPEINHHBIX
NEPIEHANKYJIAPOB K CTOPOHAM TPEYrOJIBHUKA € IOMOIIBIO
I'MT.*

OsBiageBaTh NOHATHSIMM  BIIMCAaHHOU
OKPY’KHOCTEH  TPEYTrOJIbHUKA, HAXOAUTH
OKPYXKHOCTEH C ONOPOU Ha aJrOpUTM IpaBUIIa.
Pemate OCHOBHBEIE 331a4M HA IOCTPOEHME: YIja, PAaBHOIO
JAHHOMY; CEPEIMHHOIO IEPIEHIUKYISIpa AAHHOTO OTPE3Ka,
OpsAMOM,  NPOXOJAIIEH  Yepe3  JaHHYl0  TOYKYy W
NEePIEeHIUKYIIPHON JaHHOW NpPsIMOM; OMCCEKTPUCHI JaHHOTO
yIia; TPEYroJbHUKOB 10 pPa3Iu4HBIM JJIEMEHTaM IIpU
HEO0XOIMMOCTH C HaIPaBJISIONIEH TOMOLIBIO.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS T€OMETPHH.

U OIMCaHHOU
LEHTPBl  3TUX

IToBTOpEHHUE,
00001IeHHE
3HAHMH

4 4)

[ToBTOpeHne u 000OIIEHHE OCHOBHBIX IMOHATHHA M METOJOB
Kypca 7 Kiacca.

PemaTth 3amaum Ha MOBTOPEHHUE, WIUIFOCTPUPYIOUIUE CBS3HU
MEX1y pa3IMYHbBIMU YacTsAMHU Kypca.

8 kiacc (He meHee 68 u)

Ha3Banmue
pa3naena (TeMbl)
Kypca (4uci10

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0MXCst

4acoB)
Yerpipéxyroabsuuk |[lapannenorpamMm, ero npusHaku u cBoiictBa. YactHbele cinydan | A300paaTh U HAXOAUTH HA YEPTEIKAX YETBIPEXYTOJIbHUKU
" napajyienorpaMmoB  (MPSMOYTOJIBHUK, pOoMO, KBaJapar), WX |pa3HBIX BUJIOB U UX DJIEMEHTHI.
(12 9) npu3HakKM M cBoiictBa.  Tpamemus.  PaBHoOokas | ®opMyampoBaTh onpeaeaeHus: napajuiesorpamma,

MIPSAMOYTOJIbHAs TPAICIUU.
*Y nBoenue Meauansl. LleHTpanbHas cuMMeTpus *

OpsSIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpareluu, paBHOOOKOM
Tpareuuu, IpsIMOYroJIbHOHN Tparenuu.




Hcnonb3oBaTth NpH  pelieHMH NPOCTEHIIMX  3ajady
IPU3HAKU U CBOMCTBA: Napajuliejorpamma, NpsMOyrojabHHUKA,
pomba, KBajapara, Tpamneluy, paBHOOOKOW Tpamenuw,
IIPSAMOYTOJIBHOW Tpamenuy.

I[IpuMeHSITH MeTOJ YIBOCHUS MEAMAHBI TPEYTrOJbHHUKA C
OIOPOI Ha AITOPUTM IIpaBUIIA.
Hcnoab3oBath 1UQPPOBBIE pPECYPCHI
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMUTbHCS C UCTOPUEHN pa3BUTHS FeOMETPHH.

JJI1 UCCIICAOBaAHUA

Teopema dajieca
U TeopeMa o
NPONoOPUHOHAILH
bIX OTpe3Kax,
1noAo0HbIE
TPEeyroJbHUKH

(15 v)

*Teopema @aneca 1 TeopemMa 0 TPONOPUUOHAIBHBIX OTPE3Kax. *
CpenHss nuHUS TpeyroybHUKa. Tpaneuus, e€ cpeaHsst TUHUs.
*[IpormOpLMOHANIBHBIE  OTPE3KH, IOCTPOCHHE  YETBEPTOIO
MPOMOPLIMOHAIBHOTO OTPE3Ka.

CBoiicTBa IEHTpa Macc B TPEYTrOJIbHUKE.

[logoGHble  TpeyroiabHUKH. Tpu  mpu3HaKa
TPEYroJIbHUKOB *. [IpakTHuueckoe mMpuMeHEeHHE.

mogoous

I[IpoBoaAMTH MOCTPOEHUA C TIOMOLIBIO HUPKYJIS U JTUHEHKH C
UCIIONb30BaHne  TeopeMbl  Pameca HW TEOpeMBl O
MPONOPUMOHAIBHBIX ~ OTPE3KaX, CTPOMTb  YETBEPTHIN
MPONOPUMOHAIBHBIA OTPE30K C OMNOpPOM Ha 3PUTENBHYIO
HarJISIIHOCTb.

HaxoauTh 10/100HbBIE TPEYTOJBHUKH Ha TOTOBBIX YEPTEKAX C
yKa3aHMEM COOTBETCTBYIOIIMX IPU3HAKOB MOJO0US IIpU
HEOOXOJMMOCTH C BU3yaJbHON OTIOPOH.

PemaTs 3agaum Ha NOJOOHBIE TPEYrOJbHUKH C IOMOUIBIO
CaMOCTOSITENIBHOTO TIOCTPOEHHUSI YEPTeXEH M HAXOKICHUS
HOJOOHBIX  TPEYroJIbHUKOB  INPH  HEOOXOAMMOCTH  C
HaIPAaBIIIOIEH TTOMOILBIO.

IIpoBoauTh A0Ka3aTEJBCTBA C UCIOJIb30BAHUEM IIPU3HAKOB
1oJI00MST HECIIOKHBIX I'€OMETPHUECKUX 3a/ad C ONOpo Ha
ITOPUTM YUEOHBIX ICHCTBUH.

IlpuMeHATH,  TOJydEHHBIE  3HAHUA  IPU  PELICHUU
reOMEeTPUYECKUX U MPAKTUYECKUX 3a]1ad IpU HEOOXOIMMOCTH
C HaMpaBJAOLIEN TOMOIIBIO.

3HAKOMHUTBCSI C HCTOPHEN Pa3BUTHUA T€OMETPUMU.

Ilnomane.
Haxo:xnenue
mJomaaen
TPeyroJibHUKOB

ITonsiTue 06 001IeH TeOpUH TUIOIAIM.

@opMynbsl Ans8  IUIOMIAAM  TPEYrojibHHKA, Mapajuiejorpamma.
*OTHOIIEHUE TJIOLIA/Iel TPEYTroJIbHUKOB C OOIIMM OCHOBaHHUEM
niu oO1iel BICOTOM.

OsjianeBaTh NMEPBHYHBIMHM TPEACTABJIEHHAMH 00 oOriei
Teopun Twomam (Mepsl), (OpMYJIHMPOBATHL CBOWCTBA
IIJIOIIAIH, BEISICHATH UX HATISIIHBINA CMBICI.

[MpumensT  GopMynbl  IUIOMIAAM  HapauiesiorpaMMa,




1 MHOTOYI'0JIbHBIX
¢uryp. ILlaomanu
NoI00HBIX (pUryp
(14 9)

Brrurcnenue miomaznei cloXKHeIX GUTYp depe3 pa30OHeHHE Ha
YacTH U IOCTpOEHHUE. *

[Tnomamu puryp Ha kiIeT4aroit oymare.

[Tnomamm nogoOHbIX Guryp. Berancnenue miomanei. 3amaun ¢
MPAaKTUYECKUM CoJiepKaHueM. *PerieHue 3amad ¢ MOMOIIBIO
METO/Ia BCIIOMOTaTENbHOM IIJIOMIAIH. *

TPEYroJibHUKa, Tpameluu C OIOpPOH Ha CIPaBOYHYIO
UH(OPMAILIHIO.
IIpumensaTb hopmyIbI IO BBIIYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUaroHald M YroJl MEXIy HUMHU C
OTIOPOY Ha CIPABOYHYIO HHPOPMAITHIO.

Haxoauths 1uiomanu ¢uryp, n300paKEHHBIX HA KIETYATON
Oymare, HCI0JIb30BaTh pa30MEHUE HA YAaCTU U JOCTPOEHHUE.
Pa3oupars mnpuMepnl HCIOJIB30BaHUS BCIOMOTATEIbHON
IUIOLIA/IM JUI PEIIEHUs] TEOMETPUUYECKUX 3a/1ad.

HaxoauTs 1ulOmanu noJoOHBIX ¢Quryp ¢ omopod Ha
CIIPaBOYHYIO0 UH(POPMAIIHIO.

BoruncasTh I0MIaA1 pa3IMuHbIX MHOTOYTOJIBHBIX QUTYD.
Pemath 3aaum Ha IUIONIA/lb C MPAKTUYECKUM COZEpPKAHHEM
M0CJIe COBMECTHOTO aHaJIn3a.

Teopema
IMudaropa n
HayYaJja
TPUTOHOMETPHHU
(10 v)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TPUMEHEHHE.
O6parnas Teopema I[Tudaropa.

Onpenenenne TPUTOHOMETPUYECKUX (YHKIIUHA OCTPOTO YIJIa,
TPUTOHOMETPUUYECKHE  COOTHOUIEHHS B  MPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIAECTBO.
CooTHolIeHUS  MEXAY CTOPOHAMH B  NPSMOYTOJBHBIX
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®dopmymupoBath Teopemy [ludaropa, mcmoab3zoBarh €€ B
MPAKTUYECKUX BBIYUCIICHUSX.

Branerp  TOHATHUSMH ~ TPUTOHOMETPHYECKUX  (PYHKITHIA
OCTpOTO YTjia, MPOBEPSATH UX KOPPEKTHOCTD.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOpPOH Ha CIPAaBOYHYIO
nHpopMaIio.

HccnenoBaTh  COOTHOLIECHHS ~ MEXKIY  CTOpOHaMH B

MPSAMOYTOJIbHBIX TPEYroJIbHUKaX C yriamu B 45° u 45°; 30° u
60° ¢ HaIpaBJISIONIECH TOMOIIIBIO.

HUcnoab3zoBarh  (QOpMyNnbl  NpPUBEACHUS U
TPUTOHOMETPHUECKOE TOXKAECCTBO ISl HAXOXKICHUS
COOTHOIICHUH MEXAYy TPUTOHOMETPHUECKUMHU (QYHKIUSIMU
pa3IMYHBIX OCTPBIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO
nHpopMaIuio.

I[IpuMeHSITH TIOJTYYECHHBIE 3HAHUS U YMEHHS IPU PEILICHUU
MPaKTHYECKUX 3a7ad (MpH HEOOXOJAMMOCTH C OMOpOH Ha
QITOPUTM TIPABUIIA).

3HAKOMUTBCS ¢ HCTOPUEl Pa3BUTHS T€OMETPHH.

OCHOBHOC




Yriasl B BrnivcanHble M LIEHTpaJIbHBIE YIJIbl, YTOJI MEXAY KacaTelbHON U | DOpMYJMPOBATHL OCHOBHBIE OIIPENEIICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpaoi. yriamu B Kpyre (BIIMCaHHBIN yroJl, HEHTPaIbHbIN YIO).
Bnucannbie VYTribl MeXIy XOpAaMu U CEKYIIIHMHU. HaxoauTh BIUCAHHBIC YIJIbI, OMUPAIOLIMECS HA OJHY IYTY,
U ONMHCAHHBIE BrircanHbIC W ONUCAHHBIC YETHIPEXYTOJNBHUKH, X MPU3HAKHA U | BBIYMCIATH YIJIBI C TOMOIIBI0 TEOPEMBI O BITUCAHHBIX YTiIaX,
YeThIPEXyroJbHUK |CBOWCTBAa. IIpuMeHeHHMe HSTUX CBOWCTB TMPH  PEIICHWH |[TEOPEMBl O BIHCAHHOM YETBIPEXYTOJBHHUKE, TEOPEMBI O
u. reOMETPUUECKHX 3a/1a4. [EHTPATbHOM YIJIe TpPH HEOOXOJAMMOCTH C BHU3YaJbHOU
KacartenbHble B3anmHoe pacnosiokeHue IByX  OKpy:kHoctel. Kacanue | onmopoiu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBarb, B TOM UYHCIE C TIOMOIIBIO HU(PPOBBIX
Kacaunue pPECypCOB, BIMCAHHBIE M OIMCAHHBIC YETHIPEXYTOJLHUKH,
OKpY’KHOCTeM BBIBOJMTH WX CBOWCTBA W TPHU3HAKU TOCIE COBMECTHOTO
(13 v) aHaiu3a.
Hcnoap30BaTh 3TH CBOWCTBA W TIPU3HAKH IPH PEIICHUN
3ajad.
IMoBTOpEHUe, [ToBTOpEHNE OCHOBHBIX TOHATHH W METOJOB KypcoB 7 W 8 |PemiaTh 3agayM Ha MOBTOPEHUE, WJUTFOCTPHUPYIOIIUE CBS3U
00001eHne KJIacCOB, 0000ITIEHIE 3HAHUMN. MEXy Pa3TuIHBIMHU YaCTIMH Kypca.
3HAHMH
(49)

9 kJaacc (He MeHee 68 )

Ha3Banmue
pasnaesa (TeMbl)
Kypca (4uciio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHXCS

4acoB)

Tpuronomerpusi. |Onpenenenue TpuroHomerpuueckux GyHkuuid yriaoB ot 0° no|d@opmyaupoBaTh  ompeneaeHHsi  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc u cuHyc mpsmMoro u Tymoro yria. Teopema|(yHKUHMH TyObIX U HOPSIMBIX YIJIOB C BU3yalbHOM ONOPOH.
KOCHHYCOB M KocuHycoB. (OOoOméHHas) Teopema CHHYCOB (¢ paanycoMm |PopMylupoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMMCAaHHOM OKpYXHOCTH). HaxoXxaeHue IMH CTOPOH | |paguyCcoM ONMMCAHHON OKPYXHOCTH).

Pemenne BEJIMYMH YIJI0OB TPEYTOJIbHUKOB. Pemath TpPEyrojbHUKH C ONOPOH Ha alropuT™M Yy4eOHBIX
TPeYroJbHHUKOB dopmyna IIOMAaM TPEYrOJbHUKA YEepe3 JBE CTOPOHBI U YroJ | IEHCTBUM.

(16 9) Mexay HuMu. @opmyra IIoImaay YeThIpEXYrOJbHUKA Uepe3 €ro |Pemate mpakTuyeckue — 3agaumW,  CBOJAsIIMEC K




AWaroHalii U yroJj MCxXJ1y HUMHU.
HpaKTI/I‘-IGCKOG IMPUMCHCHUC NOKA3aHHBIX TCOPCM.

HaXO0KACHUI0O PA3/IMYHBIX 3JIECMEHTOB TPEYIroJIbHUKA.

IIpeo6paszoBanmne | *[lonsTue o mpeoOpa3oBaHUH MOIO00USI. OcBauBarthb MOHAATHE npeoOpa3oBaHUs noao0usi.
noxoous. CoOTBETCTBEHHBIE DJIEMEHTHI MOI0OOHBIX (PUTYD. HccienoBaTh OTHONICHNE JTMHEHHBIX JIEMEHTOB QUTYp TPHU
Metpuueckue Teopema o0 mpousBeAEHUHM OTPE3KOB XOpJH, TeopeMma o |npeoOpa3oBaHuM 1oaoous. HaxoauTs npuMmepsl moaodus B
COOTHOILIEHUS B MIPOM3BEACHUN OTPE3KOB CEKYILHX, TEOpeMa O KBaJpaTe |OKpYy>Karouleil 1eHCTBUTENbHOCTH.
OKPYKHOCTH kacatenbHOW. [IpyMeHeHne B pelIeHHMM TIeOMETPUYECKUX | *BhIBOIMTH METPUUYECKHE COOTHOLIEHUS MEXIY OTpPEe3KaMU
(10 v) 3a1au. * XOpZ, CEeKyIIMX M KacaTelIbHBIX C  HCIHOJb30BaHUEM
BITMCAHHBIX YTJIOB U MOJIOOHBIX TPEYTOJILHUKOB.
PemaTe reoMeTpuYeCcKHE 3aJaud W 3aJaud U3 pPEAIbHOU
YKU3HHU C UCTIOJIb30BAaHUEM MOJA0OHBIX TPEYrOJIbHUKOB. *
BexTopsi Omnpenenenre BEKTOPOB, CJIOXKEHHE M Pa3HOCTb BEKTOPOB, | Mcmob30BaTh BEKTOpPbl KaK HAaNpaBJIEHHBIE OTPE3KH,
(12 v) YMHOKEHUE BEKTOPa Ha YUCIIO. HCCIe10BATH FeOMETPUYECKHUN (mepemerienue) 51
Pu3NYEeCKU U T€OMETPUYECKUI CMBICII BEKTOPOB. ¢uznyeckuit (cuia) CMBICIBI BEKTOPOB C OMNOpPOM Ha
PaznoxeHune BekTopa IO JBYM HEKOJUIMHEAPHBIM BEKTOpPAaM. | BOIPOCHBIH IUIaH.
KoopaunaTsl BekTOpa. 3HaTh ompexeJieHMsl CYMMbl U Pa3HOCTH BEKTOPOB,
CkansipHoe TNpPOU3BENEHHE BEKTOPOB, €ro INPUMEHEHHE [UIs|yYMHOKEHUS BEKTOpa Ha qHCIIo, ucese10BaTh
HaXO0JCHUS JUIUH U YIJIOB. reOMEeTpUYECKUN U (PU3MUECKUI CMBICIBI 3TUX ONEpALIU.
Pemienue 3a1a4 ¢ IOMOIIBIO BEKTOPOB. Pemats reoMeTpuuecKHe 3aJayd €  UCHOJIb30BAHHUEM
[IpuMeHeHre BEKTOPOB I pELICHHs 3alad KUHEMAaTHKH U |BEKTOPOB.
MEXaHUKH. PackaagpiBaTh  BEKTOp 1O JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnoab30BaTh  CKASIPHOE  IPOU3BEAECHUE  BEKTOPOB,
BBIBOJIUTDH €0 OCHOBHbBIE CBOMCTBA.
BbIyHcasiTE CyMMY, Pa3HOCTb U CKaJIAPHOE NPOU3BEACHUE
BEKTOPOB B KOOP/AWHATAX.
I[IpuMeHsTH CKAJIAPHOE NPOM3BEIEHHE ISl HAXOXKIACHUS
JUIUH U YTJIOB.
JlekapToBBI JlekapTOBBI KOOPAMHATHI TOYEK HA MIIOCKOCTH. OcBauBaTh NMOHSITHE IPSIMOYTOJIBHOM CUCTEMBI KOOP/JHMHAT,
KOOPAWMHATBHI  Ha| *YpaBHeHHE NPAMONH.* YTIIOBOH KOA(QQUIMEHT, TAHI'€HC YIJIa |/IeKapTOBBIX KOOPIMHAT TOUKH.
MJIOCKOCTH HaKJIOHA, Napajule/IbHbIe U MEePIEeHIUKYISIPHbIE TPSMBIE. HccaenoBarh ypaBHEHHE NMPSAMONW M OKPYXHOCTH C OHOPOM




O )

YpaBHeHHE OKpYKHOCTH. HaxoxkaeHue KOOpIMHAT TOYEK
[IepECEYCHUS OKPYKHOCTH U IIPSIMOM.

Meroa KoOpaAuHAT IIPU PELICHUH T€OMETPUYECKUX 3a1a4.
Hcnonp3oBanne MeTo1a KOOPAUHAT B IPAKTHUYECKUX 3a1a4ax

Ha BOIIPOCHBIN IJIaH.

HaxoauTs eHTp U paanyc OKpYKHOCTH 110 €€ YpaBHEHHUIO.
Pemats 3agauyM Ha HAaXOXKICHUE TOYECK IEPECEUCHMUS
IPSIMBIX U OKPYKHOCTEH C MOMOILbIO METOAa KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA YIIOBOTO KOA(GHUIMEHTA MPSMOI
OpU peUIeHUM 3aj4ay, s ONPEIENICHUs PaclOJIOXKEHUS
IIPSIMOM.

I[IpuMeHSITH KOOPAMHATHI MIPU PELICHUH T'€OMETPUUYECKUX U
NPAKTUYECKUX 3a7ad, JUIsl MOCTPOEHUS MaTeMaTHYeCKHUX
MoJieTIel peanbHbIX 3a/1a4 («METOJ KOOPIUHATY).
IMoan3oBaThest UL TOCTPOEHUS M MCCIEIOBaHUMN
M (POBBIMU peECypcamu.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHA T'€OMETPUHU

IIpaBuabHBIE
MHOI'0YI 0JIbHUKH.
Jlnuna
OKPY:KHOCTH H
IUIOLAb Kpyra.

[IpaBusibHBIE MHOTOYTOJIBHUKW, BBIYMCICHHE WX DSJIEMEHTOB.
Yucno m u JyuMHa OKPYXHOCTH. JlJIMHA AYrd OKpPYKHOCTH.
Pangnannas mepa yrina.

[Imomank Kpyra uW €ro dJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomaneit puryp, BKIIOYAIOMIUX 3JI€MEHTBI Kpyra.

DopMyJIHPOBATH onpeneseHne
MHOT'OYI'OJIbHUKOB, HAXO0AUTH UX 3JICMCHTHI.
IMosb30BaThCSl MOHATHEM UIMHBI OKPYXKHOCTH, BBEACHHBIM
C TNOMOIIBIO IPABWIBHBIX MHOTIOYTOJIBHHKOB, ONpeAeasiTh
YHCIIO TT, JUIMHY AYTH U PaMaHHYI0 Mepy yria 1o oopasiy.

IMpaBUJIbHBIX

Bbrunciienune IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yIriia K IpagyCHON
iomajei ¥ Ha00OpOT 10 BU3YyaIbHOM OTIOpE.
(8 u) OnpeaensiTh IIOLIAAL Kpyra.
BoiBoauTh opmyasl (B IpagyCHOM U paJuaHHON Mepe) AJs
JUIMH JIyT, TJIOLIAJeH CEeKTOPOB M CErMEHTOB C OIMOpOoil Ha
BOIIPOCHBIN TUIaH.
BoruncasaTe 1momanu Quryp, BKIIOYAIOMIMX 3JIEMEHTHI
OKpY)XHOCTH  (Kpyra) ¢ ONOpPOH Ha  CIPaBOYHYIO
uHpopMaIuio.
HaxoauTh mioniaau B 3afa4ax peaibHOU XKU3HH.
JABu:xeHust *TIoHsITHE O JBUKEHUU MJIOCKOCTH. Pa3oupars  mpuMmepsl,  WUIIOCTPUPYIOLIUE  IOHATHUSA
IVIOCKOCTH [TapannenpHbIi IEpeHOC, TOBOPOT U cUMMETpHUst. OCH U LEHTPHI | IBUKEHHUS], LICHTPOB U OCEH CUMMETPUH.
(6 4) CUMMETpPHHU. @ opMyJIMPOBATH OIPEIEICHUS IAPAIEIILHOTO IIEPEHOCa,

[IpocTeimme npUMEeHEHNs B PELLIEHUN 3a1a4 *.

[IOBOPOTAa U OCEBOM CHUMMETPUU C BU3YAJIBHOW OIIOPOM.




HaxoauTh HEMOIBIXHBIE TOUKU IO 00pasiy.

HaxoauTh IIEHTPHI U OCH CHMMETPUH IpoCTeHIuX Guryp mo
o0pasiy.

*IIpuMeHSITh IAapaJUICIbHBII [EPEHOC U CHUMMETPHUIO IIPU
pelIeHNH T€OMETPUUECKUX 3a/1a4 (pa30uparh MPUMEpHI).
Hcnosb30BaTh 11 IOCTPOSHHS M HCCIIEIOBAHUN TU(PPOBBIC
pecypcel. *

IMoBTOpEHHUE,
00001IEHHE,
cucTeMaTU3anus
3HAHMH

(7 1)

[loBTOpEeHHE OCHOBHBIX MOHATUH U METOJOB KypcoB 7—9
KJ1aCcCOB, 0000IIeHHE U CHCTEMATU3AaIIHS 3HAHUIA.

[Ipocreiie reomerpuyeckue (Urypel U HUX CBOMCTBA.
N3mepeHne reoMeTpu4eCcKuX BEITUYHH.
TpeyroybHUKH.

[TapannenpHble U IEPIICHANKYISIPHBIE TTPSIMBbIE.
OkpyXHOCTh U Kpyr. ['eomeTpuyeckne MOCTPOEHUsA. YTJbl B

OKPY>XHOCTH. Brucannsie n OIINCAHHBIC OKPYXHOCTHU
MHOTOYT'OJIbHUKOB.

[Ipsimast u OKPYXHOCTb.

YeThIpEXyrobHUKH. Bnucannsie u OIHUCaHHBIE
YeThIPEXYrOJIbHUKH.

Teopema [Iudaropa u Hauana TpuroHomeTpuu. Pemenne oommx
TPEYTrOJIbHUKOB.
[IpaBunbHBIE MHOTOYTOJIBHUKH.

[IpeobOpazoBanus TJIOCKOCTH. JBrmxeHus. [TonoOwue.
CummeTpusi.
IImomans. Beruucnenue rtwiomaneii. I[liomaaym 1momoOHBIX

uryp.
HeKapTOBLI KOOpAUHATBI Ha IIJIOCKOCTH.
BGKTOpLI Ha IIJIOCKOCTH.

OnepupoBaTh NOHSTUSIMU: QUrypa, TOUYKa, MpsAMasi, yrod,
MHOTOYT'OJIbHUK, paBHOOEIAPEHHBI M  pPaBHOCTOPOHHUM
TPEYrOJbHUKH, MPSIMOYTOJbHBIA TPEYroJabHUK, MEANaHa,
OucceKTpuca W BBICOTA TPEYroOJIbHUKA, IapajjIeiorpaMMm,
poMO, TPSAMOYTOJbHUK, KBaJpaT, Tpameuus; OKPYKHOCTb,
KacaTeJIbHas; paBEHCTBO U MM0j001e QUryp, TpeyroibHHKOB;
NapajuleIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX, YIroJl
MEXAYy TMNPSAMBIMH, CHMMETpPHS OTHOCHTEIBHO TOYKH U
OpsIMOW; JUIMHA, PAcCTOSHHE, BEIWMYMHA YyIrja, IUIOIIAJb,
HEPUMETP.

HUcnoab3oBars  ¢GopmyJbl: mepuMerpa U IUIOLIAAU
MHOTOYI'OJIbHUKOB, [UIMHBI OKPYKHOCTH M IUIOIIAAM Kpyra,
00BEMa MPSIMOYTOJIBHOTO MapaulesenuIesa.

OnepupoBaTh NOHATHAMM: IIPAMOYTOJbHAas CHCTEMA
KOOpJAMHAT, BEKTOpP; MCNOJb30BaTh JOTH IOHATHS I
IIPEJICTABJICHUs JAHHBIX U PELICHMS 3a1a4, B TOM YHCIE U3
JPYrux y4eOHBIX MPEIMETOB.

Pemiatp 3agaum Ha TIOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTIOCTPALMIO CBSI3€H MEXJy pa3iIM4HbIMU YacTsAMHU Kypca.
Boi0upaTs MeTo Ul PELLICHUS 3aJa4H.

Pemathb 3a1aun U3 NOBCEJHEBHOM KU3HU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTHUKA»




(IT0 TOJAM OBYYEHUS)

7 kiacc (He meHee 34 1)

Ha3zpanue
pasjaesa (TeMbl)
(4uci0 9acoB)

OcHoBHOE€ CoacpiKaHue

XapaKTepHCTmca JECATCJIbHOCTH oﬁyqaloumxca

IIpencraBienue [IpencraBnenne gaHHbIXx B Tabmuuax. [lpaktudeckue | OcBamBath  Ha  0a30BOM  yYpPOBHE  CIOCOOBI
JAAHHBIX BBIUMCIEHUS 10 TaOIW4YHBIM JaHHBIM. l3BieueHue W | mpeacTaBiICHHUs CTATUCTHUUECKUX JaHHBIX W YHCIOBBIX
(7 9) WHTEpIpeTauss TabmuyHbIX AaHHBIX. [IpakTHdeckass paboTa | MAacCMBOB C TOMOIIBIO TaONHMII U  JUarpaMMm C
«Tabmuus. UCIIOJIb30BAHUEM  aKTyaJIbHBIX M BaXHBIX JaHHBIX
I'padmueckoe mnpencraBieHre OaHHBIX B BHJAE KPYroBBIX, | (Aemorpaduueckue JTaHHBIE, MIPOU3BOJICTBO
CTOJNOMKOBBIX  (CTOJNIOYATHIX)  auarpaMM. YTeHHMe M | NPOMBIIIJICHHOW M CEeNbCKOXO3SHCTBEHHONW MPOIYKIUH,
noctpoenne  auvarpamM. [lpumepbl  gemorpaduyeckux | OOIIECTBEHHBIE U IPUPOIHBIC SIBICHUS).
arpamm. HN3yuyatr MmeToabl paboThl ¢  TaOMWYHBIMU U
[IpakTnueckas pabora «Jluarpammsn. rpaguuecKuMu MPEICTaBICHUSIMH JTAHHBIX C MOMOIUIBIO
IM(POBBIX pPEeCypcoB B XOJi¢ MPAKTHUYECKUX padoT (c
HaIPaBJISAIONICH TOMOIIIBIO).
OnucaresbHas Yucnossle Habopbl. CpenHee apupMeTndecKoe. OcBauBaTh Ha 0a30BOM YpOBHe NOHSITHS: YHCIOBOH
CTATHCTHKA Menuana yrcnoBoro Habopa. Y cToH4MBOCTh MEIUAHBI. HaboOp, Mepa LEHTpaIbHON TEHIEHIMH (Mepa IeHTpa), B
(8 9) [IpakTuueckas pabota «CpeaHue 3HaUCHUSD. TOM 4HCJe cpeiHee apumMeTuyeckoe, MeJuana.

Haubonpiiee u HauMeHbIIEE 3HAYEHUS YHUCIOBOTO Habopa.
Pa3zmax.

OnuceiBaTh CTaTHUCTUYECKUE JIaHHBIE C TOMOUIbIO
cpeaHero apu(MeTHYECKOro U MeJuaHbl. Pemath 3aqaun
(c UWCToNBb30BaHUEM 3PUTEIBHON HATJISAHOCTH H/WIU
BEpOAIBHOM OTIOPHI)

H3yuats cBoiicTBa CpeIHHX, B TOM YHCIE C IIOMOIIbBIO
U(GpPOBBIX PECypcoB, B XOJ€ MPAaKTUYECKUX paboT, (c
HaIpasJIsIoNIe TOMOUIBIO).

OcBauBaTh Ha 6230BOM YPOBHe MOHSITHS: HAaUOOJIbILIEE
U HavMeHbIlIee 3HAYCHHsI YMCIOBOTO MAaCcCHBa, pa3Max.
PemaTts 3amaum Ha BBIOOp criocoba ONMUCAHUS TaHHBIX B




COOTBETCTBUU C IPUPOAOH  JAHHBIX U
UCCIJIEJ0BAHM C HAIIPABJIAIOIIEH TOMOLIBIO.

eJIIMU

Cayuaiinas
U3MEHYUBOCTH
(6w

*CiyyaliHas U3BMEHYUBOCTH (IIpuMepshl). YacToTa 3HaYeHU B
MAacCHBE JaHHBIX. [’ pynnupoBka. ['mcrorpaMmmel.
[Ipaktudeckas padora «CiaydaiiHas K3MEHUUBOCTB». *

*(QcBauBaTh NMOHSATHSI: YAaCTOTa 3HAYEHUW B MACCHUBE
JAHHBIX, TPYIIUPOBKA JTAHHBIX, TUCTOTpaMMa.

CTpouTh rucrorpaMmsl 1o oOpasiy

OcBauBaThb rpa@uuecKue MPeICTaBICHUs PAa3HBIX BUIOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJE C MOMOUIBIO
U (POBBIX PECYPCOB, B X0O/I€ MPAKTUYECKOU pabOTHI. *

BBenenue B
Teopuio rpados
(49)

*I'pad, BepmuHa, pedpo. [Ipencrasnenue 3aga4u ¢ MOMOIIBIO
rpada. CreneHp (BaJIeHTHOCTh) BepliMHBL. Yucino pédep u
cymmapHasi cternieHb BepmuH. llens u nuki. I[lyte B Tpade.
[IpencraBnenune o cBsazHocTH Tpada. OOxon rpada (dimepoB
nyTh). [IpencraBnenne 06 opueHTHPOBAHHBIX rpadax. *

*QcBauBaTh NOHATHs: Tpad, BepmmHa rpada, pedpo
rpada, CTeneHb (BaJ€HTHOCTb BEPIIUHBI), LIETb U ITUKIL.
OcBauBaTh NOHATHS: NYyThb B TIpade, 3iliepoB MyTh,
00xoJ rpada, OpHEeHTUPOBAHHBIN rpad.

OO0cy:knaTb pelieHde 3aJ4a4d  Ha IIOMCK CYMMBI
creneHeld BepmuH rpada, Ha MOMCK o0xona rpada, Ha
MOMCK MyTed B  OPHUEHTHPOBAHHBIX TIpadax cC
HaIMPAaBJISAIONIEH TOMOIIBIO.

OcBauBarh cnocoObI IPEICTAaBICHUSA 3a1ad U3 Kypca
anredpbl, TEOMETPUM, TEOPHUH BEPOSITHOCTEH, APYrux
MpEeAMETOB € TOMOIbI0 rpadoB  (KapThl, CXEMBI,
ANeKTpUYecKkre Ienu, (yHKIHOHAJIbHbIE COOTBETCTBUSA)
Ha npumepax. *

BepositHOCTB M
4yacTrora
CJIYYAHHOT 0
coObITHS

(49

*Cy4alHBIM ONBIT U CIy4aiiHOE cOoObITHE. BeposTHOCTH M
yactoTa coObITHs. Ponb MalloBEpOSATHBIX W MPAKTHYECKU
JOCTOBEPHBIX COOBITUI B Mpupoje u B oOiiecTBe. MoHeTa u
UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH.

[IpakTnueckas pabota «HactoTa BbIIaACHUS Opiiay.*

*(OcBauBaTh MOHSITHSA: CIYYAHBIA OIBIT U CIIy4ailHOE
coOBITHE, MAJOBEPOSATHOE M TPAKTHYECKH JTOCTOBEPHOE
coOBITHE.

H3yyaTrs 3HAYUMOCTb MAaJIOBEPOSATHBIX COOBITHH B
mpUpoJie W OOIIEeCTBE HAa BAXKHBIX IMpUMepax (aBapud,
HECUYaCTHbBIC ciydau, 3aImTa MePCOHATLHOM
uH(pOpMaIny, Tepeaayda JaHHbIX).

H3yuaTh pojib KIACCUYECKHX BEPOSTHOCTHBIX MOJEIeH
(MoHeTa, UrpanibHasi KOCTh) B TEOPUH BEPOSTHOCTEH.
Ha6uonate W W3y4yaTh 4acTOTY COOBITHM B HpPOCTBIX




OKCIIEPUMEHTAX, B TOM YHCIIE C TOMOIIBIO HHU(PPOBBIX
PECypCOB, B X0/1€ MPAKTUIECKON pabOTHI. *

O6o001meHne,
KOHTPOJIb
(S4)

[IpencraBnenne  paHHbiX.  OmnucarenbHass — CTaTUCTHKA.
BeposTHOCTB CcilyualiHOTO COOBITHSI.

IloBTOpSAITH M3Yy4eHHOE U BBICTPAMBAThL CUCTEMY
3HAHUMU.

Pemath 3a5a4uu Ha IPEICTABICHUE U ONMCAHUE JAHHBIX
c HOMOIIIbIO U3yUYEHHBIX XapaKTEePUCTHUK C
HaIIpaBJISAOIEH TOMOIIBIO.

O0cy:xkaaThb NpUMepbI CIIy4alHbIX cOOBITHI,
MaJOBEPOSITHBIX U MIPaKTUYECKU JIOCTOBEPHBIX
CIIy4allHbIX COOBITUH, HMX POJM B MPUPOAEC M KHU3ZHU
YeJI0BEKa

8 kiacc (He menee 34 4)

Ha3Baunmue
pasnaesa (TeMbl)
(4ucy0 4acoB)

OcHOBHOE coep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4al0IIUXCs

IToBTOpPEHUE
Kypca 7 Kj1acca
(49)

[IpencraBnennie  panHbiX.  OmnwucarenbHas — CTaTHCTHKA.
CrnydaiiHast ”3BMEHUYUBOCTh. CpeHue YMCIIOBOTO HAbopa.
Cnyyaiinbie COOBITHSL. BepositHocT U YacTOTHI.
Krnaccuueckue momenu TeopuH BEpOSTHOCTEH: MOHETa U
urpajgbHasi KOCTb.

IloBTOpSAITH M3Yy4CHHOE U BBICTPAMBATH CUCTEMY
3HAHU.

Pemars 3agmaum (Mo BHU3yaJbHOM oOmope) Ha
IIPEICTaBICHUE W ONKMCAHWE JAHHBIX C IIOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemiate 3agaum (Mo BH3yaJbHOl  omope) Ha
IIPEJICTaBICHUE TPYNIIMPOBAHHBIX JAaHHBIX U OINCAaHUE
C1y4ailHOM M3MEHUYMBOCTH.

Pemiate 3agaum (Mo BH3YyaJbHOHl omope) Ha
OIpeaeIIeHUE 4acTOTBI CIIy4alHBIX COOBITH,
oOcyxieHue IIPUMEPOB CIIy4aiHBIX COOBITHIH,
MaJIOBEPOSITHBIX U IIPaKTUYECKH JOCTOBEPHBIX
CIlydyallHBIX COOBITMH, UX pOJM B HPUPOJEC M >KU3HU
4eJI0BEKa.




OnucarenbHas *Otriionenus. Jlucnepcust uncnoBoro Habopa. CtangaprHoe | *OcBamBaTh MOHSTHSI: JUCIEPCUS M CTaHAAPTHOE
CTATHCTHKA. OTKJIOHEHUE YUCI0BOro Habopa. JluarpaMmsl pacCeUBaHus. * OTKJIOHEHHUE, MCIOJIb30BaTh ATH XaPAKTEPUCTUKU JUIS
PaccenBanne OIIMCaHUs PaCCEUBAHMSI JaHHBIX.
AAHHBIX YuacTBOBaTh B 00CY:KI€HHH THNOTE3bl 00 OTCYTCTBUU
(4 9) WJIY HAJIMYUHU CBSA3U 110 AMarpaMmaM pacCeUBaHMUs.
CTpouth JuarpaMMbl pacceUBaHHUs IO HMEIOUIUMCS
JAHHBIM, B TOM 4YHCJI€ C IOMOIIbI KOMIIbIOTEpa (Iocie
COBMECTHOTO aHaIu3a). ™
MHo:xecTBa MHoxecTBO, MoAMHOXKeCTBO. Onepaunu Haj MHOXecTBamu: | OcBamBaTh MOHATHS: MHOKECTBO, JJIEMEHT MHOXKECTBA,
(4 v) oObeMHEHHE,  TepecedeHue,  jgomnosHeHue.  CBOMCTBAa | MOAMHOXKECTBO.
onepanuit Haj MHO’KECTBAMHU: HepEMECTUTENBHOE, | BhIMOIHATH onepanuu HaJl MHO>KECTBaMU:
coueTaTeNIbHOE, paclpeeNuTENbHOE, BKIIOUESHHUS. o0beMHEeHNE, TIepecevyeHre, JoMoJIHEeHHE (1o 00pasity).
I'padmueckoe npeacraBieHNEe MHOKECTB. Hcnoan3oBath CBOMCTBA! IIEPEMECTUTEIILHOE,
COUETATENIBHOE, paCHpeAeIUTENbHOE, BKIOYEHUs (C
HCII0JIb30BaHUEM BU3YAJIbHOM OMOPHI).
Hcnoab30BaTh rpaguueckoe MpeACTaBICHUE MHOXKECTB
IPY ONHCAHUU PEATBHBIX IPOLIECCOB W SBJICHUM, NpHU
pELICHUH 3aJa4 U3 JPYrux y4eOHBIX IPEAMETOB U KypCOB
(C ICTIOJIE30BAaHUEM BU3YAIBHOU OTIOPHI).
BeposiTHOCTH OneMeHTapHbIe COOBITHSL. Cryyaiinbie coObiTus. | OcBamBaTh Ha  0a30BOM  YpOBHe  NOHSTHS:
CJIy4aiiHOr o bnaronpusTcTByomue 3JIEMEHTapHbIE COOBITUS. | DIEMEHTAapHOe COObITHE, CilydailHoe CcoObITHE Kak
coOBITHSA BepostHoct  coObITuii. OmnbITBI € PaBHOBO3MOXHBIMHM | COBOKYIHOCTb  OJaronpUsATCTBYIOIIUX  3JEMEHTapHBIX
(6 u) 3JIEMEHTapHbIMU cOObITUAMU. CilydaiiHbIN BBIOOD. COOBITUH, PABHOBO3MOXHBIE 3JIEMEHTAPHbIE COOBITHUS.

HpaKTI/I‘IeCKaH pa60Ta «OmnBITH C PaBHOBO3MOKHBIMU
QJICMCHTAPHbIMHA COOBITHSIMI.

PemaTh 3a7aun Ha BBIYKCIIEHUE BEPOSTHOCTEH COOBITUI
10 BEPOSITHOCTSIM 3JIEMEHTapHBIX COOBITHI CITydaitHOTO
OmbITa (C WCIOJIB30BAHUEM 3PUTEIILHOW HArJsITHOCTH
W/Ui BepOAIbHOU OTIOPHI).

PemaTh 3a7aun Ha BBIYMCIIEHUE BEPOSTHOCTEH COOBITUI
B OIBITaXx C paBHOBO3MOXKHBIMU  3JI€MEHTAPHBIMHU
COOBITUSIMHM, B TOM YHCIIE C MOMOIIBIO KOMIIbIOTEpa (C
UCMOJIb30BAHUEM  3pPUTENbHON  HArJSIIHOCTH — W/WIH
BepOaJIbHO OMOPBI).




I[IpoBoauTh M HM3y4YaThb ONBITHI C PAaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMU COOBITHSIMH (C MCTIOJIB30BAHUEM MOHET,
UTPATBHBIX KOCTEH, JIPYTUX Moeneil)
B XOJIe MPaKTUUYECKOM paboThl (C HCIOJIB30BAHUEM
BHU3YyaJIbHON OTIOPHI).

BBenenue
Teopuio rpados
(49)

B

*JlepeBo.  CBoiicTBa JepeBa: €AMHCTBEHHOCTh  IyTH,
CYILIECTBOBaHME BHCSYEH BEPLIMHBI, CBS3b MEXKIY YHUCIOM
BEpIIMH U ynuciaoM péodep. [IpaBuio ymHOKeHUS. *

*(QcBauBaTh NOHSTHSI: JIEPEBO Kak rpad Oe3 HHKIiIa,
BHCAYas BepUIMHA (JIUCT), BETBb JIEPEBA, IyTh B JIEPEBE,
JIaMeTp JepeBna.

HN3yuarb cBoiicTBa JepeBa: CYIIECTBOBAHUE BHUCSYEH

BCPIIWHBI, CANHCTBCHHOCTH nyTn MCKIY ABYMSL
BEpIINMHAMH, CBA3b MCXKAY YHUCIIOM BECPIIMH W YHUCIOM
pEdep.

YuyacTBOBaTHL B OOCYKI€HHHM PpelleHUsl 3aJa4d Ha
MOWCK W TIEpEUHCIICHHE MyTeH B JepeBe, ONpe/IeiIeHue
yuciaa BepiMH uiau pédep B AepeBe, 00X0s OMHAPHOTO
JIepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM IIpaBHIia
YMHOKEHUSL. *

Cayuaiinbie
coObITHS
8 )

*[IpotuBomosioxkHOe  coObiTHe.  Jlmarpamma  Dinepa.
OObenuHEeHNE U TiepecedeHre coObITHi. HecoBmecTHbIE
coObiTusa. Dopmyna cioxkeHus BepositHocTel. [IpaBmio
YMHO>KEHUSI ~ BEPOATHOCTEW.  YCJIOBHAas  BEPOSITHOCTb.
HeszaBucumbie  coOwiTus.  IlpeacraBiieHwe  CIIy9aifHOTO

OKCIICpUMCHTA B BUAC JICPECBA. *

*(QcBauBaTh TOHATHSI: B3aUMHO IPOTHUBOIOJIOXKHBIE
COOBITHS, OTMEpalMK HaJl COOBITUAMH, OOBEAUHCHHE H
nepecedyeHne CoObITHH, auarpamMma Oiiepa (Dinepa—
BenHa), coBMeCTHBIE U HECOBMECTHBIE COOBITHSI.

H3yuyath TeopeMbl O BEPOSTHOCTH OOBEAMHEHUS JABYX
coObITHH ((hOPMYITBI CIIOKEHHS BEPOSATHOCTEN ).

YuyacTBOBaTH B 00CY’K/I€HUH pellleHHsl 32Ja4H, B TOM
Yuclie TeKCTOBBIE 3aJ]aud Ha OIpE/IeICHHE BEpOSTHOCTEH
00beMHEHHUSI U TEepEeceueHusi COOBITUH C TOMOIIBIO

YUCIOBOM MPSAMON, aAuarpamm  Diinepa,  (HopMyIsl
CJIOKEHHS BEPOSTHOCTEH.

OcBauBarthb TMOHATHSA: MpaBUIIO YMHOKEHHS
BEPOSITHOCTEM, YCIIOBHAs BEPOSITHOCTh, HE3aBHCHMBIE
COOBITHS IEPEBO CITY4alHOTO OTIBITA.

H3yuatrs cBoiicTBa (OmpenencHHs) HE3aBUCHMBIX




COOBITHI.

Y4yacTBoBaTh B OOCY/KACHHM pelIeHMs 3aJa4yd Ha
OTIPEIEJIEHUE U UCTIOIb30BaHUE HE3aBUCUMBIX COOBITH.
YuyacTBoBaTh B 00CY/KICHHUM pellleHMs 3aJa4d Ha
IOMCK BEpPOSITHOCTEH, B TOM UHCJIE YCIOBHBIX, C
MCIIOJIb30BAHUEM JIepEeBa CIIy4aitHOTO OmbITa. *

O0600menne,
KOHTPOJIb
(4 9)

[IpencraBnenune mannpix. OnucaTtenbHas cTaTUcTHKA. ['padsbr.
BepostHoCTh CIIy4alHOTO COOBITHSA. DIIeMEHTHI
KOMOMHATOPHUKHU.

IMoBTOPATH W3YyYCHHOE ¥ BBICTPAMBATH CHCTEMY
3HAHUM.

PemiaTh 3aaum Ha MPEJCTABICHUE U OTIMCAHUE JTAHHBIX
c MOMOMIBI0  HW3YYEHHBIX  XapaKTEPUCTHK (c
WCII0JIb30BAaHUEM BU3YAJILHOH OITOPHI).

*Y4yacTBOBaTh B O00CYKIEHMH pelleHUs1* 3aJadyu C
npuMeHeHueM rpados.

Pemiate 3agauM Ha  HAXOXJICHWE  BEPOSITHOCTH
CIIY9alflHOTO COOBITHS TIO BEPOSTHOCTSM 3JICMEHTAPHBIX
COOBITHI, B TOM YHUCJIE€ B OMbITaX C PAaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMH COOBITUSIMU (C BU3YAJIbHOM OTIOPOHA).
*Y4acTBOBaTh B O0OCY:KI€HUHM pelIeHUsA* 3aJa4yu Ha
HAXO0X/IEHHUE BEPOSTHOCTEH 0OBEIUHEHUS U MTEPECeUCHMUSI
COOBITHI1, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAaHUEM
rpauueckux MpPeICTaBICHUM U JiepeBa CIy4aillHOTO
OTIbITA.

*Y4acTBOBaTh B OOCY)KI€HHUHM pelIeHUsA* 3aJa4yd Ha
nepeyuciienne KOMOMHAIMM (Yucia mepecTaHoBOK, YUcia
COUYeTaHUll), HA HAXOXICHHE BEPOATHOCTEH COOBITHIl C
NpPUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
UCII0JIb30BaHUEM TpeyroyibHuka [lackans.

9 kiacc (He meHee 34 4)

Ha3zBanue
pasaeJia (Tembl)

OcHoBHOE conepkaHue

XapakTepucTHKA e TeJbHOCTH 00y4al0IuXCs




(4HC10 YacoB)

IToBTOpEHUE
Kypca 8 kiacca
(4 )

[IpencraBnenne  nmanHbix.  OmnmcarenbHas — CTaTUCTHKA.
Omnepanuu Haj cOObITUSIMU. He3aBUCUMOCTh COOBITHIA.

IloBTOpPSITH HM3y4EHHOC U BBICTPAUBATH CHCTEMY
3HAHUMU.

Pemiath 3a1auM Ha [IPEICTABICHUE U OMMCAHUE JAHHBIX.
Pemate 3agaum  Ha  HaxOXIEHHME BEPOSTHOCTEH
00BbeIMHEHUS W TIEPECEYCHUs COOBITHI, B TOM YHCIIE
HE3aBHCUMBIX, C  HUCIOJB30BaHUEM  IpapUUECKUX
MPEJCTABICHUH U JE€PEBA CIYYAIHOTO OIBITA.

Pemath 3agauyu Ha mnepeducieHue KoMOMHaIuil (yucna
NEPECTAaHOBOK, YHCJIa COYETaHUM), Ha HaXO0XXJEHUE
BEpPOSATHOCTEN cOOBITUI c NIPUMEHEHUEM
KOMOMHATOPUKM, B TOM 4YHUCJIE€ C HCIHOJb30BAaHUEM
TpeyronbHuka [lackans

JIeMEeHTbI
KOMOUHATOPUKH
(4 9)

KomOunatopHoe mpaBuino ymHOkeHusa. llepecTaHoBKH.
®akrtopuan. CoyeTaHuss M YHUCIO COYETaHUU. *TpeyroabHHUK
[Tackansa.* [IpakTrueckas pabota «Bpruucnenue
BEPOSITHOCTEH C UCHOJIB30BAaHUEM KOMOMHATOPHBIX (DyHKIUH
ANIEKTPOHHBIX TAOIHID.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHSITUSA:
KOMOMHATOpPHOE TMPaBUIO YMHOXEHHS, YIOPSAOUYCHHAS
mapa, TpoiiKka OOBEKTOB, IepecTaHOBKA, (hakTopua
4yyclia, COYeTaHWEe, YHUCIO COYETaHWH, *TpeyroJibHUK
[Tackasnsa.*

Pemars npocreiimme 3agauyM  Ha IIEPEUYUCIICHUE
YIOPSA0OYEHHBIX nap, TPOEK, MIepEeYnCIIeHUE
MEPECTAHOBOK M COYETAHUM DJIEMEHTOB PA3IUYHBIX
MHOXECTB (110 00pa3Iry).

Pemars mpocreiilnMe 3aJadyd Ha INPUMEHEHHE 4YuUCIa
coueTaHuil B anredpe (COKpai€HHOe YMHOXKEHHE, OUHOM
HproToHa) (¢ HanmpaBJIAIoMIEel TOMOIIBIO).

Pemarb, mnpuMeHsini KOMOMHATOPHKY, 3aJaud Ha
BBIUMCIICHUE BEPOSTHOCTEH, B TOM YHCIE C MOMOIIBIO
ANIEKTPOHHBIX TAOMUI] B XOJie MPaKTH4EeCKOW paboThl (c
BU3YaJIbHON OMOPOiA).

I'eomerpuueckas
BEPOSITHOCTH

*['eomeTpuueckas BepoaTHOCTh. CiyyailHbIi BEIOOp TOUKH U3
(GuUrypsl Ha IIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPYKHOCTH. *

*(cBauBaTh MOHSITHE T€OMETPUYECKON BEPOSITHOCTH.
Y4yacTBoBaTh B O0CYXKICHHH pPeLICHHMS 3aJa4M Ha




(44)

HAXOXXJICHUE BEPOSTHOCTEW B ONBITaX, MPEICTABUMbBIX
KaK BbIOOp TOYEK W3 MHOTOYTOJIbHHMKA, Kpyra, OTpe3ka
WJIM IyTA OKPYKHOCTH, YACIOBOIO MPOMEKYTKA *

HUcnuiTanus
Bepnyanu
(6 9)

Ucnpitanne. VYcenmex u Heynmaua. Cepust UCHBITaHUN 10
nepporo ycnexa. Mcneitanus bepnymm. BepostHocTH
coObiTHil B cepun wucnbiTanuii bepuymmu. Ilpakrndeckas
pabora «Vcnpitanus bepuymim.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: HCIIBITAHHE,
AJIEMEHTapHOE COOBITHE B UCTIBITAHUH (YCIIEX U HEyaya),
cepus UCHBITaHUM, HACTYIUIEHHME IIEpPBOro  ycrexa
(Heymaum), cepust ucnibITanuii beprymu.

Pemiate  mpocreiiiime  3aJa4yd Ha  HAXO0XIEHUE
BEPOSITHOCTEN COOBITHI B CEpUU HCIBITAHUM /10 MIEPBOTO
ycrexa, B TOM 4YHcje ¢ MPUMEHEHHEM (OpMYiIbl CyMMBbI
FEOMETPUYECKON MPOrpeccuu (C omopoi Ha CIPaBOUYHYIO
nH(popMaIu).

Pemiate  mpocreiimime  3aJaydM Ha  HAXOXICHUE
BEPOSITHOCTEM  3J€MEHTApHBIX  COOBITUH B  CEpUU
UCIIBITAaHUN bepHyuM, Ha HaX0XJEHHE BEPOSITHOCTH
ONPENCIIEHHOIO 4YHCIAa YCIEXOB B CEPUM MCIBITAaHHUI
beprymm (¢ BU3yabHO#M 0nOpoi).

HN3yuars B X0/1€e MPAKTHYECKOH PadOTHI, B TOM YHCIIE C
HOMOILBIO U(POBBIX PECYPCOB, CBONCTBA BEPOSTHOCTH B
cepuu ucnbeiTaHui bepHymm

Cayuaiinas
BeJIMYNHA
(69)

CnyvaliHas BeJIMYMHA M PaCHpeleieHuE BEPOSTHOCTEH.
MaremaTuyeckoe OXHAAHUE W JUCHEpPCUs  CIydailHOU
BeNMUUHBL. [IpuMepbl MaTeMaTHYECKOTO OXXHAAHHS Kak
TEOPETHUYECKOTO CPEIHEr0 3HAYCHUS BEJTUIHHBI.

I[lonatue o 3akoHe  OoJsibmUx — yHcen.  M3Mepenue
BEPOSATHOCTEH C TOMOIIBIO dYacToT. lIpuMeHeHHe 3akoHa
OOIBIINX YHCE.

OcBouTh Ha 0a30BOM YpPOBHE NOHSITHS: CllydaliHas
BEJIMYMHA, 3Ha4YeHUE CITy4aiiHOM BEJIMYMHBI,
pacripesiesieHle BEpOSITHOCTEH.

HN3yuats u o0cyxkaaTp IpUMEpbl JUCKPETHBIX U
HEMPEPbIBHBIX CIy4alHbIX BEIMYUH (POCT, BEC YEJIOBEKa,
YHUCICHHOCTh  HAceJeHus, apyrue U3MEHUYUBBIE
BEJIMYMHBI, PACCMATPUBABIINECS B KypCE€ CTATUCTHKH),
MOJIC/IbHBIX ~ CIIyJalHbIX ~ BEJMYMH, CBSA3aHHBIX CO
cllydyailHBIMH ombITaMu (OpocaHHe MOHETHI, MIpajbHOMN
KOCTH, CO CITy4ailHbIM BBIOOPOM U T. I1.).

OcBanBath Ha  0a30BOM  YpPOBHE  IIOHATHSA:
MaTEMaTUYECKOE O)KMJAHUE CIy4allHOM BEIWYMHBI Kak




TEOPETUYECKOE cpenHee 3HaUYCHHUE, JCTIEPCUS
CIIy4ailHOM BEJIMYMHBI KAK aHAJIOT JUCIIEPCHU YHUCIOBOIO
Habopa.

Pemate 3amaum Ha BBIYUCIIEHHE MaTEMaTHYECKOTO
OXWJAHHWS W JHUCIEPCUH JUCKPETHOW  CIy4alHOHN
BEJIMYMHBI 110 33JJaHHOMY DPAclpeAeieHUI0, B TOM YHCIIe
3a/1a4, CBSI3aHHBIX CO CTPaXOBaHUEM U JIOTEpesaMH (C
HAIPAaBJIAIONIEN TOMOIIBIO).

3HAKOMHUTBCSI C MaTeMAaTUYECKUM OXUJAHUEM U
JUCIIEpCUEN HEKOTOPBIX PpACHpEACIICHH, B TOM YHCIE
pacnpeneneHus CliydalHOW BEJIMYMHBI «YUCIIO YCIIEXOB)
B CEpUU UCIIBITaHUI bepHysuiu.

HN3yyathr 4YacToTy COOBITHS B  HOBTOPSIOIIMXCS
CIIy4allHBIX OIBITaX KAK CIIy4ailHyIO BEJTUYHHY.
3HAKOMHTBCSI C 3aKOHOM OoJbIIMX uucen (B ¢opme
bepuymnu): npu OONBIIOM dYHCIE ONBITOB YacToTa
COOBITHS OJTM3KA K €r0 BEPOSITHOCTH.

Pemate 3ajaum  Ha U3MEpPEHUE BEPOSITHOCTEM C
MTOMOIIIBIO YaCTOT (C HAMPABJISIFOIIEH TTOMOIIIBIO).
OOcy:xkaaTtb  posib  3akoHa  OoJbIIMX  4YHMCET B
000CHOBaHUU YaCTOTHOTO MeToaa U3MEPEHUS
BEPOSITHOCTEHA.

OOcyxnaTh 3akOH OOJBIIMX YHUCENI Kak IPOsBIECHUE
CTaTUCTUYECKON YCTOMUMBOCTH B U3MEHUYUBBIX SIBICHUSX,
pOJIb 3aKOHA OOJIBIIMX YHCET B MPHUPOAE U B KU3HU
YeJI0BeKa.

060011eHHE,
KOHTPOJIb
(10 )

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX.
BepOHTHOCTL CHy‘I&ﬁHOFO COOBITHSL.
KOM6I/IHaTOpI/IKI/I. CHy‘IaﬁHHe BCIIMYHHBI K paCIIpCACICHUA.

OnucarenpHasg  CTaTUCTHUKA.
DJIeMEHTEI

[loBTOpSITH M3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemartsp 3amaun Ha NIPEJICTaBICHUE U ONKMCAHUE JTAHHBIX.
Pemate 3agauM  Ha  HaxXO0XIEHUE  BEPOATHOCTEH
COOBITHI, B TOM YHUCJI€ B OMbBITaX C PAaBHOBO3MO>KHBIMHU
3JIEeMEHTapHbIMU COOBITHSIMH, BEpPOSITHOCTEMN
00beMHEHUST M TIepeceYeHHs] COOBITUN, BBIYUCIATH




BEPOSITHOCTH B ONBITAX C CEPUSAMH  CIIy4allHBIX
HUCIILITAHUN

[Ipu pa3paboTke pabouel mMporpaMmbl B TEMAaTHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
MCITIOJIb30BaHUS 3JIEKTPOHHBIX (LIMPPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SABISIOMIUXCSA YIEOHO-METOAMYECKUMU MaTepruaiaMu
(MynbTUMEIUIHBIE TPOrPAMMBI, D3JEKTPOHHBbIE YUYEOHUKM U 3aJaYHHUKH, OJJIEKTPOHHbIE OMONMOTEKH, BUPTYaJbHbIC
1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMH HU(PPOBBIX 00pa30BaTEeIbHBIX PECYPCOB), UCHOIBb3YEMbIMU ISl OOYYEHUS U
BOCHHUTAHUS PA3IMYHBIX TPYNI TMOJb30BaTeNel, MPEICTABIEHHBIMU B 3JEKTPOHHOM (UM(POBOM) BHJIE U PEATU3YIOLIUMU
nuaaktuyeckue Bo3MoxHocth KT, conepikanre KOTOpbIX COOTBETCTBYET 3aKOHOATENBCTBY 00 00Opa3oBaHUU.
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