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[TOACHUTEJIBHASA 3AITNCKA

AnantupoBaHHass ~ paOodass mOporpaMma COCTaBJIEHAa [JIsi OpraHU3aLNU
MHKIIIO3UBHOTO OOydeHus oOywaromuxcsi /-9 KiaccoB C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 370POBbSl Ha OCHOBE KOJUIETMAJIBHOIO 3aKIIOYEHHS ICHXOJIOrO-
MeIuKo - negarorndeckoit komuccuu oT 30.11.2022r. Ne 922, ot 17.11.20231. Ne834
B COOTBETCTBUU C KOTOPBIM MO pe3yJbTaTaM KOMIUIEKCHOIO ICHUXOJOT0-MeINuKO-
MeJaroruyeckoro o0CieNoBaHUd WM  NOJATBEPXKACH CTATyC OOydarolerocs ¢
OrpaHUYCHHBIMHU BO3MOXKHOCTsIME 3710poBbsi (3[IP (BapuanT 7)).

@enepanbHas pabodas MporpaMMa IO MaTeMaTuke sl OOyJaroImuxcs C
3aJIep>KKOM Tmcuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOrO 0O0IIETO
oOpa3oBaHusi TOATOTOBIIEHa Ha oOcHoBe DefepalibHOrO  TOCYIapCTBEHHOIO
o0pa3oBaTeNbHOIO  CTaHAapTa OCHOBHOro obOumiero  ob6pazoBanus  (IIpukas
Munnpocsemenuss Poccuu or 31.05.2021 r. Ne 287) (mamee — dI'OC O0O0),
denepalbHOM agaNTUPOBAHHOW O0Pa30BATEIBHON MPOrpaMMBI OCHOBHOTO OOIIEro
oOpa3oBaHus I OOy4arOMIMXCS C OTPaHWMYEHHBIMA BO3MOXXHOCTSMH 30POBBS
(ITpuka3z Munnpocsemenusi Poccun ot 24 nosiopsa 2022 . Ne 1025), denepanbHoit
paboueil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs MO Y4YeOHOMY MpEAMETY
«Matemarukay», denepaibHON NpoOrpaMMbl BOCIIMTAHUSA, C YIETOM pacHpeeIeHHbIX
0 KJjaccaM IpoBepseMbIX TpeOOBaHMM K pesyiabrataM ocBoeHust dDenepasibHOI
aJlalITUPOBAaHHON 00pa30BaTEeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUS
U1 00y4aromIMXcsi € 3aJepXKKOM ICUXU4yeckoro pa3Butus.B paboueill mporpamme
yUYTEHBI UJIeU U NojokeHus KoHuenuuu pa3sBuUTHs MaTeMaTnyeckoro oOpa3oBaHus B
Poccuiickon denepanumu.

OO0mas xapakrepucTuka yueoHoro npeamera «MareMaTuka

YueOHupiii mnpeamer «MaTtemMaTuka» BXOAMT B TPEAMETHYIO 00JacTh
«Marematuka ¥ uHpopmatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHOU
KyABTYphl M JIOTHUECKOTO MBIIUICHUs, (OPMUPOBAHUIO YMEHHs TOJIH30BaTHCS
aJIrOpUTMaMH, a TaKXKe MPUOOPETCHHIO NMPAKTUYECKHUX HABBIKOB, HEOOXONMMBIX B
MOoBCeAHEBHOW ku3HM oOyuatommuxcst ¢ 3[IP. VYyeOubplii mnpemMer pa3BuUBaeT
MBIIIJICHWE, TPOCTPAHCTBEHHOE BOOOpakeHHEe, (YHKIMOHAIBHYIO TPaMOTHOCTb,
YMEHHUS ~ BOCHPHHUMAaTh W  KPUTHYECKH  aHAIM3UPOBaTh  HWHGPOPMAIIHUIO,
MPEICTABICHHYIO B PA3IMYHBIX (OpMax.

OOydenne mareMatuke Ma€T BOBMOXKHOCTH pa3BUBaTh y oOydaronuxcs ¢ 3I1P
TOYHYI0, PAIMOHAFHYI0 W WH(DOPMATHBHYIO pedYb, YMEHHE OTOMpaTh HambOoIee
MOJXONAIINE S3BIKOBBIC, CUMBOJIMYECKHUE, TpadUUeCKUe CPENCTBA I BBIPAKEHUS
CY)KJICHUW U HATJISITHOTO UX MPEICTABICHHUS.

Heo6xoquMbiM KOMIOHEHTOM OOIIEH KYIBTYpbl B COBPEMEHHOM TOJIKOBaHUU
ABISIETCS  O0lee 3HAKOMCTBO C METOAaMU T[O3HAHUS  JICHCTBUTEIBHOCTH,
MPEACTABIECHUE O MPEAMETE U METOAAX MATEMATUKHU, UX OTJINYUNA OT METOIOB APYTHUX
€CTECTBEHHBIX U T'yMAaHUTApPHBIX HAayK, 00 OCOOEHHOCTSAX NMPUMEHEHUS] MaTeMaTUKu



JUISL pEelIeHUs] HAyYHbIX W TMPHUKIAJHBIX 3adad. TakuMm oOpa3oM, MareMaThudecKoe
oOpa3oBaHuE BHOCUT CBOI BKJIaJ B (POPMHUPOBAHHUE OOIIEH KYIbTYphl UETOBEKA.

N3yueHne MareMaTuku TakKe CHOCOOCTBYET ACTETUUYECKOMY BOCIHUTAHUIO
YeJIOBeKa, MOHUMAHUI0 KPacoThl M H3SIIECTBA MAaTEMaTUYECKUX PaCCYKICHHM,
BOCIIPUATHIO TEOMETPUYECKUX (POPM, YCBOCHHIO UJIEH CUMMETPHHU.

[Iporpamma oTpaxkaeT cojaepkaHue oOydeHus mnpeamery «MartemaTukay ¢
y4eTOM 0COOBIX 00pa3oBaTesibHbIX OoTpeOHOCTe oOyuaromuxcs ¢ 3[IP.OBnanenue
y4eOHBIM MpeaMeToM «MareMaTrka MpeCTaBIsIeT ONPEAeICHHYIO CI0XKHOCTh IS
yuamuxcs ¢ 3I[IP. V obyuatomuxcst ¢ 3[IP nHanbonee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHUU CJIOBECHO-JIOTHYECKUX (OPM MBIIUICHUS, TO3TOMY aOCTpaKkTHbIE U
OTBJICUCHHBIC KAaTETOPUU MM TPYAHOJIOCTYNHBI. B ToXe Bpems Mpu creruaibHOM
oOydyeHUH OOyYarIIMecss MOTYT BBINOJHATH 3a7aHus 1o anroputmy. OnHu
BOCIIPUUMUYHMBBI K TOMOIIM, MOTYT BBIMOJHUTH MEPEHOC HA aHAJIOTUYHOE 3aj[aHue
YCBOEHHOTO crioco0a pemieHusi. CHUKEHUE PA3BUTHUsI MBICIUTENBHBIX OMNEpalui u
3aMEJIEHHOE CTAHOBJICHUE JIOTMYECKHX JEUCTBUM MPUBOIAT K HEIOCTATOYHOMU
OCMBICJICHHOCTH COBEPINAEMBIX YYCOHBIX NEUCTBHUI. Y 0OydYaromuxcs 3aTPYIHCHBI
CYCTHBIC BBIUMCIICHUS, MPOU3BOJMMBIC B yMe. B NMHUCHbMEHHBIX BBIUUCICHHUSIX OHU
MOTYT TPOITYCKaTh OJWH M3 MPOMEXYTOUHBIX miaroB. [Ipum paboTe ¢ 4YHUCIOBBHIMU
BBIPOKCHUSIMHA, BBIYUCIICHUEM WX 3HAYCHHS MOTYT HE YACPKHBATh IPaBUIIbHBIN
nopsaok newctBuil. [lpu ympomenun, npeoOpa3oBaHUM BBIPAKEHUH yualluecs ¢
3[IP He MOTyT CaMOCTOATENbHO MPUHATH PEUIEHWE O MOCIEA0BATEIbHOCTU
BBINIOJIHEHUSI JNelCTBUN. KOHKPETHOCTh MBINUIEHUSI OCJIOYKHSIET YCBOEHUS HAaBBIKA
pelieHns YpaBHEHHUH, HEpPaBEHCTB, CHUCTEMbl YypaBHeHUH. MM ManoJocTymHO
coBeplleHne 00PATUMBIX OTIEPALIHA.

Huzknit  ypoBEeHb  pa3BUTHS  JIOTMYECKHX  OINEpalldi, HEI0CTaTOYHAs
00OOIIIEHHOCTh MBIIUICHUS 3aTPYAHSIOT U3y4eHHe TeMbl «DyHKIUN»: mpu
onpeneneHur  (YHKIUOHAIBHOW 3aBUCHUMOCTH, TPU OMUCAHWUU TrpadudecKoi
CUTyaIuH, UCIIOJIB3Ysl TCOMETPHUUCCKUH, anredpandeckuii, GyHKIIMOHAIBHBINA S3BIKU.
Hepenko ywamuecs: He BUIAT pa3HUIIBI MEXAY 00JIACTHIO OINpeAesieHus (PyHKIUU U
00J1aCThIO 3HAYCHUII.

Pemenue 3amayd coOmpsiKeHO € TPYAHOCTAMH O(DOPMIICHHS KPaTKOW 3aIucH,
MIPOBENICHUS aHAJIM3a yCIOBUS 3aa49H, BBIJICICHHS CylecTBeHHOro. O0y4Jaronuecs ¢
3IIP 3aTpyaHstoTCa CAenaTh yMO3aKIIOUEHHE OT OOIIero K YacTHOMY, HEpPEIKO
BBIOMPAIOT HEpAIMOHAIBHBIE CIOCOOBI  PEIICHHS, WHOTJA OTPAHHYHBAIOTCS
MaHUIYJSALUSIMU C YUCTAMHU.

I[Ipy wu3ydyeHun reoMeTrpuyeckoro marepuana oOyvatomuecs ¢ 3IIP
CTaJKHUBAIOTCSI €  TPYAHOCTHIO  JIeNlaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
MocJje10BaTeNbHbIe paccykaeHus. HempouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUH
MPUBOAUT K OIIMOKaM B PEIICHHH reoMeTpuueckux 3aaad. OOydaroniupecss MOTyT
MOAMEHUTH (HOPMYITy, HEMPABUWIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM omndkaM B
pelieHnyd  3aJad  NPUBOAST  HEJOCTATOYHO  Pa3BUThiE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. VMM CIOXHO BBINOJHUTH YEPTEXK K YCIOBUIO, B MHUCHMEHHBIX
paboTax OHU HE MOTYT MPUBECTU OOBSICHEHHUE K YEPTEXKY.

To4HOCTh 3alOMUHAHUSI U BOCIPOU3BEACHUS Yy4eOHOr0 MaTepHaia CHHUKECHbI
M0 NpPUYMHE CJIa0OCTH MHECTHYECKON AESTEIbHOCTH, CYKEHHUSI 00bemMa MaMSITH.



Oo6yuaromumes ¢ 3IIP TpeOyeTrcssi Oomblle BpeMEHM Ha 3aKpeIUIeHHE MmaTepuala,
aKTyaJau3alus 3HaHUH 10 OTOpe NPU BOCIIPOU3BEICHUN.

JUis  mpeojosieHuss  TPYAHOCTEH B M3y4eHMH Y4eOHOro IpeaMera
«MatemaTHka» HE0OX0AMMa aJanTanus o0beMa U XapakTepa yueOHOro mMarepuaia K
MO3HABATEIbHBIM BO3MOXXHOCTAM yuamuxcsi ¢ 3IIP. Cnenyer y4ueOHbIi MaTepual
MPENOJHOCUTh HEOONBIIMMHU MOPUUSMHU, YCIOXKHSS €ro MOCTENEHHO, M3BICKUBATH
cnocoObl  ajanTallud  TPYAHBIX 3aJlaHUi, HEKOTOphlE TEMbl JlaBaThb Kak
O03HAKOMUTEIIbHBIE; UCKJII0YaTh OTIENbHBIE TPYZAHBIE J0Ka3aTeNIbCTBA;
TEOPETUUECKUN MaTepual PEKOMEHAYETCS H3ydaTb B IIPOLECCE IPAKTUYECKOMN
JESITENbPHOCTH IO pelIeHHI0 3anad. OpraHuyYecKkoe €IMHCTBO IPaKTUYECKOW U
YMCTBEHHOM JI€ATEIbHOCTH Y4YalllUXCAd Ha YpPOKaxX MAaTeMaTHKH CIOCOOCTBYIOT
OPOYHOMY M CO3HATEJIbHOMY YCBOEHHUIO O0a3MCHBIX MaTE€MaTUYeCKUX 3HAHUU U
YMEHUHU.

Heaun n 3apa4u n3ydeHust yueoHoro npeamera «Marematuka

[TpuopuTeTHRIMU TIEAIMU OOYUYCHHUS MaTeMaTUKe B 7—9 Kilaccax SBISIIOTCS:

* (¢opMupoOBaHUE IECHTPAIbHBIX MaTEMaTUYECKUX IMOHSITHH (YUCTI0, BEJIWYMHA,
reoMeTpuyecKas durypa, nepeMeHHas, BEPOSITHOCTb, byHKIMSN),
o0ecreunBarOUX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTeMaTH4YeCKOTro
obpazoBanus ooyqaromuxcs ¢ 3I1P;

* monBeneHue oOydarommuxcs ¢ 3[IP Ha pmoctymHOM i HMX YpOBHE K
OCO3HAHWIO B3aMMOCBA3M MATEMaTUKUM M OKPYXKAIOIIEr0 MHpa, MOHUMaHUE
MaTeMaTHUKH KaK 4acTHU OOIIEH KyJIbTyphl YEJIOBEUECTRA;

" pa3BUTHE HMHTEIJICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYYaIOIIMXCS C
3I1P, mo3HaBareabHON aKTUBHOCTH, UCCJICNOBATEILCKUX YMEHUM, KpUTUYHOCTH
MBIIIJIEHUS], UHTEpECa K U3YYECHUI0 MAaTeMaTHKH;

» (¢opmupoBaHue (PYHKIIMOHATLHOW MAaTeMaTHYeCKOM TPaMOTHOCTHU: yMEHHUS
pacrio3HaBaThb  TPOSBICHHS  MaTeMaTHYCCKUX  IOHATHH, OOBEKTOB |
3aKOHOMEPHOCTEN B PEAJBHBIX >KU3HECHHBIX CHTYallUsIX W MPU H3YYCHUU
IPYTUX YIeOHBIX MPEIMETOB, IIPOSBICHHS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
dbopMymHpoBaTh WX Ha SA3bIKE MAaTEMaTHKH M CO3/laBaTh MaTeMaTHYCCKHUE
MOJENA, NPUMEHATh OCBOCHHBIM MAaTEeMATHYECKHM armapar sl PeLICHUs
MIPAKTUKO-OPUEHTUPOBAHHBIX  3a7a4, HWHTEPIOPETUPOBATh M  OLCHUBATh
MTOJTyYEHHBIE PE3YJIBTATHI.

JIoCTHKEeHHE ATHX 11eJiel o0ecrieunBaeTCs peIIeHUeM CIeyIoInX3a/1a4:

» ¢opmupoBarh y oOydaronuxcsi ¢ 3[IP HaBbIkM y4eOHO-TIO3HABATCIHHOM
NEATCIIbHOCTH: TUIAHUPOBAaHWE pa0OOThI, IMOWCK PAIMOHAIBHBIX IyTEeH ee
BBITIOJIHEHHU S, OCYILIECTBICHHUSI CAMOKOHTPOJIS;

" CrmocoOCTBOBAaTh HWHTEIICKTyaIbHOMY pa3BUTHIO, (opMHpOBaThL KavyecTma,
HEOOXOIMMBIE YEJIOBEKY JIsl TTOJTHOIICHHOM JKM3HM B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MaT€MaTUYECKOW JESITEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYUIIMH, IPOCTPAHCTBEHHBIX MPEICTaBICHUHN, CITIOCOOHOCTH K MPEO0JICHHUIO
TPYAHOCTEM;



* (QopMHpOBaTh KIIOYEBBIC KOMIIETCHIIMH YYaIIMXCS B pPaMKaxX MPEeIMETHOU
obmactu «Marematuka 1 HHpOpMaTHKaY;

" pa3BUBaTh NOHATHITHOE MbIILIEHHS oOydatouuxcs ¢ 3I1P;

" OCYLIECTBIISTh KOPPEKIHUIO MO3HABATENBHBIX MporeccoB oOydaromuxcs ¢ 3I1P,
HEOOXOMMMBIX JJII OCBOCHHSA MPOrPaMMHOTO MaTepuaja 1o Yy4eOHOMY
peaMETY;

" MpeaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMH 00pa30BaTENbHBIX Je(UIIUTOB
B OCBOEHHUH MPEIIIECTBYIOIIETO MPOrPaMMHOT0O Marepuaja y oOydyaroluxcs ¢
3I1P 1 HeJOCTAaTKOB B X MaTEMAaTUYECKOM Pa3BUTHH;

" copMHUPOBATH YCTONYMBBIA MHTEPEC YUAIIMXCS K TIPEAMETY;

" BBISBJIATH M PA3BUBATh MAaTeMaTHYECKHE U TBOPUYECKHE CIOCOOHOCTH.
OcCHOBHBIE JINHUM COAEPKAHUS Kypca MareMaTtuku B 7-9 kiaccax: «Hucna u

BBIUHCIICHUS», «Anredpay («AnreOpandeckue BBIpOKEHUsS», «YpPaBHCHUS U
HepaBeHCTBaY»), «Dynkuuny», «leomerpusi» («l'eomerpudyeckue GuUrypsl UM UX
CBOICTBay, «/3MepeHre reOMeTpHUECKIX BEJTHMUNHY ), «BEpOsATHOCTD U CTAaTHCTHUKAY.
JlaHHbIC TUHUH Pa3BUBAIOTCS MapauIeNbHO, KaX1asi B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBHUCHMO OJHA OT JPYrod, a B TECHOM KOHTAaKTe H
B3auMoJieicTBUU. Kpome 23Toro, ux OOBEOUHSET JOTHYECKas COCTaBISIONIas,
TPaIUIIMOHHO TPUCYIIasi MaTeMaTUKe ¥ IPOHU3BIBAIONIAS BCE MaTeMaTHYCCKUE
Kypcbl W coiepxarenbHble nuHuUU. ChopmynupoBanHoe B  DenepanbHOM
roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAapTe OCHOBHOTO 001Iero o0pa3oBaHUA
TpeOOBaHHWE «YMETh OIEpPUPOBATH MOHITUSMU: OINPEACICHUE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHE paclo3HaBaTh MCTUHHBIE W JIOKHBIE BBICKA3bIBAHUA,
OPUBOAUTH TMPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS M OTPHUIIAHHS
BBICKa3bIBAHU» OTHOCUTCS KO BCEM Kypcam, a GOpMUPOBAHHE JTIOTUYECKUX YMEHUH
pacmpenenseTcs MO0 BCeM TroaaM oOOydeHHss Ha YPOBHE OCHOBHOTO 0OIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHUSA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
ocBoeHus DenepanbHOM pabodeil mporpaMmbl, paclpeAci€HHbBIM 10 Toaam
oOydeHHs, CTPYKTYpUPOBAaHO TaKuM o00Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHIIMIHATBHBIM BOTpocaM oOydaromuecss oOpaianuch HEOJHOKPATHO, YTOOBI
OBIIQJICHUE MAaTEeMaTHUUYEeCKUMHU TIOHSATHUSMH ¥  HAaBBIKAMU  OCYIIECTBISIOCH
MOCJIEI0BATENbHO U MOCTYIATENIbHO, C COOMIOIEHUEM MTPUHIINIIA TPEEeMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYAIMCH B OOMIYI0 CUCTEMY MaTeMaTHYECKUX IMPEICTaBICHUN
obyuaromuxcs ¢ 3IIP, pacumpsas u yryonsas e€, o0pas3ysi MpoYHbIE MHOKECTBEHHBIE
cBsi3u. OOmue 1enn u3ydeHus: yaeoHoro npeamera «Maremarnkay MpencTaBlIeHbl B
denepanbHOM pabodeil mporpaMMe OCHOBHOTO O0IIEro oopa3oBaHusl.

Oco0eHHocTH 0TOOpPa M aJaANITANNH Y4e0HOT0 MaTepHasia 10 MaTeMaTHKe

OOyuenue yueOHOMYy mipeamery «MareMatuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJbHBIX YCIOBUM NJI1 YCBOCHHSI MPOTPAMMHOI0 Marepuaia o0y4yaroluMuUcs ¢
311P. bonbiioe BHUMaHUE ylenseTcsi 0T00py yueOHOro marepuana B COOTBETCTBUM C
MPUHIMIIOM JOCTYMHOCTH NPHU COXpaHEHUU 00IIero 0a30BOr0 YpOBHS, KOTOPBIM
JIOJIKEH TIO COJIEP KaHUI0 U 00BbEMY OBITh aIAITUPOBAHHBIM 7151 0O0y4Jatomuxcs ¢ 3[1P



B COOTBETCTBUM C HX OCOOBIMH OOpa3oBaTelbHBIMH MOTpeOHOCTSIMU. Crenyer
o0nerynTh OBNaJeHHUEe MarepuajgoMm oOyuatromumucs c 3IIP mocpernctBoMm ero
JIETAIbHOTO OOBSICHEHUS! C CUCTEMATUYECKUM TTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
B NPUMEHEHUM 3HAHWM, WUCIONB3Ys MPUEMbl aKTyalu3aluu (BU3yasibHasi oOIopa,
MaMsTKa).

®denepalibHasi IporpaMma MpeycCMaTpruBacT BHECEHNE HEKOTOPBIX M3MEHEHUN
yYMEHBIIIEHHE 00beMa TEOPETUUECKUX CBEICHHUI, BBIHECEHHE OTACIBHBIX TEM WIH
LETBIX Pa3/iesIOB B MaTepualibl JAJisi 0030PHOTO, 03HAKOMUTEILHOTO U3YUCHUSI.

HN3menenus nporpammsbl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENBHOM IUIaHE PEKOMEHIYETCS M3y4aTb CIEAYIOIINE TEMBbI:
«Pumckass wymepanus», «PaBuble urypei», «llumuaap, konyc, map», «Kyow,
«IIpsmoyronsHbl napamnenenunen», «llepemenienue 1o KOOPAMHATHOU MPSIMON»,
«Moaynbs yucna», «UucioBeie NPOMEXYTKH»; «Macmrtabd» (uU3ydaeTcss B Kypce
«"eorpadusy); «M300pakeHne reoMeTpuueckux (puryp Ha HEIMHOBAHHON Oymare ¢
UCIOJb30BAHUEM  LIUPKYJsSA, JIMHEHKH, YrojbHHMKA, TpaHcmopTupay», «JlimnHa
okpyxHOCTHY», «IImomane kpyray», «llapannensueie npsiMbiey, «IlepneHauKyIsIpHbIE
npsMbiey», «OceBas W IEHTpajdbHAs CUMMETPUNU» (M3y4aeTcsl B Kypce TC€OMETPHH);
«beckoHeUHbIC TMEPUOTUYECKHUE JECATUYHBIC apoOu. JlecsaTuuHoe NpUOIMKEHUE
OOBIKHOBEHHOU Apo0u» (M3ydaeTcst B Kypce aureopsl).

CrnenyeT yMEHBIINTh KOJHWYECTBO YAacOB Ha ClEAyrIIHe TeMbl: «PemenHue
JOTMYecKun 3amau», «JlimHa otpeska», «lllkamspy, «PacnpenenutenbHbI 3aKOH
YMHOKEHUS», «3aluch MPOU3BEIeHNUs ¢ OYKBEHHBIMU MHOXUTEIIMUY, «[locTpoenue
KoH(UTrypanui U3 vacTedl mpsAMOH, OKPY>XHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare», «Jlemurenu u kparuelie. [IpusHakm nenmumoctuy, «Hambonpmmii oOnui
JENUTENh W HauMEHbIee olliee KpaTtHoe. J[emuMocTh CyMMBbI U MPOU3BEICHUS.
«IIpuBenenue apobw K HOBOMY 3HameHaTeno», «HaxoxaeHue yacTu Ienoro u
[esoro mo ero yactuwy. «OKpyriieHHe NecSITHYHBIX npoOeit». «Pemenune 3amay
nepeOopoM BceX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHWE OYKBEHHBIX BBIPAKCHUUN
MO0 YCJIOBHUIO 3a7aun». BbICBOOOMBINIMECS dYachl MOXKHO HCIOIB30BaTh Ha
MOBTOpEHUE (B Hayaje W KOHIIE y4eOHOro rojaa), Ha U3ydyeHrne Haubojee TPYAHBIX U
3HAUYMMBIX TeM: B V KJlacce — Ha pellieHNne YpaBHEHUH, IPUBEICHUE TPOOH K HOBOMY
3HAMEHATEeI0, YMHOKEHUE U JICJICHNE JACCATHYHBIX Ipo0eii, n3Mepenue yrios; B VI
KJIACCE — JIEUCTBHUS C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMUA YHCIIAMHU, PELICHUE
YpaBHEHHM, CIIO)KEHUE U BBHIYMTAHUE YKCEJ, COAEPXKAIINX LETYI0 U IPOOHYIO YaCTh,
Ha YMHOXXEHHWE U JICJICHHE OOBIKHOBEHHBIX APOOCH.

Auare0pa

B 03HaKOMUTENHbHOM IUTAHE PEKOMEHAYETCS H3y4aTb CIEAYIOIIHE TEMBbI:
«ppaunonanbubie uncna. JlelcTBuTenbHble unciiay, «CpaBHEHUE NEHCTBUTEIbHBIX
yuces, apupMeTHIECKUEe IEUCTBHUS C JCHCTBUTEIBbHBIMU uncliamMuy, «Haxoxmenue
NpUONMKEHHBIX 3HAYEHUM KBaJApaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUI TPEThEU M YETBEPTOU CTEIEHEW PA3IOKEHUEM HAa MHOKUTEINY, «DyHKIUA
y =VX u ee rpaduk», «IlorpemnocTs ¥ TOUYHOCTH NPHOTMKEHHsA», «UeTHbIE H
HeueTHble QYHKUMMY», «DyHKIMSA y=X"», «DyHKIUSA y= ax’, ee rpadK U CBOICTBA.
I'paduxu GpyHkuumit y= ax? + n u y=a(x-m)?, «YpaBHeHHE C ABYMs EPEMEHHBIMH U



ero rpadpuk», «I'padpuueckuid  crmocod® pelIeHHUs] CHUCTEMBI  YpPaBHEHHI»,
«M300paxeHne 4ieHOB apu(PMETHUUECKOW U FeOMETPUUYECKON MPOrpeccuil TOuKamMu
Ha KOOpPJWHATHOM IUIOCKOCTU. JIMHEMHBIA M 3KCIOHEHIMAIBHBIN pocT. CI0XHBIE
MIPOLICHTBI.

CrenyeT yMEHBIINTH KOJMYECTBO YAacOB Ha M3ydeHUE TeM: «DOpMyJbI»,
«/lokazatenbCcTBO TOXKIAECTBY», «JIMHEHHOE ypaBHEHHE C JBYMS HEHU3BECTHBIMU,
«I'padux TMHEHHOTO YpaBHEHUS C JIByMs NepeMeHHbIMUY, «['paduyeckoe perieHue
JIMHEWHBIX YPABHEHUN W CHUCTEM JIMHEWHBIX ypaBHEHHI», «CBOMCTBA KBaAPATUYHO U
GYyHKIUNY.

BricBoOoiuBIIIMECS Yachl PEKOMEHAYETCS MCMOIAb30BaTh: IS JIy4llIel
npopaboTku Haubosnee BaxHBIX TeM Kypca: «Pemenue ypaBHeHuil», «Pemenue
CUCTEM ypaBHEHUI», «CoBMECTHBIE AeHCTBUS ¢ ApoOsmMu», «IIpuMeHeHne cBOMCTB
apu(pMETUYECKOro KBaJpaTHOIO KOPHS»;, Ha TOBTOPEHHE, pelIeHue 3ajady,
npeoOpa3zoBaHUE BBIPAKEHUH, a TAKKE Ha 3aKpeIJICHUE U3YYeHHOI0 MaTepuania.

I'eomerpusn

CrnenyeT OCHOBHOE BHUMAaHUE YAEIUTh NMPAKTUUECKON HANpaBIEHHOCTH Kypca,
UCKJIIOYMB U YINPOCTHB HauboJIee CIOXKHBIA I BOCHPHUATHS TEOPETUUYECKUMN
matepuas. Ha ypokax reoMerpuu HEOOXOIMMO MaKCHUMAJIbHO HCIIOJIB30BaTh
HarJIsIHbIE CpelcTBa OOydeHUs, Ooybllle MPOBOAUTH NPAKTUUYECKUX padOT ¢
y4daluMucs, pemath 3a1aqu. CTpOUTh pelieHne 3aj1a4 Mpu MOCTOSHHOM 00pallleHuu
K HarJBIAHOCTU — PUCYHKAM U 4epTekKaM.

O3HakOMUTENBHO JaTh TeMbl: «TeopeMbl U JOKa3aTEIbCTBO. AKCHOMBI»,
«/lokazatenbcTBO OT TPOTHUBHOIrO», «CyIIeCTBOBAHUE U  €IUHCTBEHHOCTH
NEPIECHAUKYISIpa K NpsIMON», «MeTtox reoMeTpudeckux mecr», «MeToa yIBOECHUs
Menuanb, «Teopema Paieca u TeopeMa 0 IPONOPLUOHAIBHBIX OTpe3Kax», «LlenTp
Macc  TpeyrojbHuka», «VI3MeHeHHe TPUTOHOMETPUUECKHX  (YHKIHUH  1pu
BO3pacTaHuM yria», «DopMyisbl s paauyCOB BIMCAaHHBIX M  OIMCAHHBIX
OKPYKHOCTEW  MPABWIBHBIX  MHOTOYIOJIBHHUKOB»,  «YpaBHEHHE  MPSIMON»,
«/IBmxenue», «CBolicTBa IBUXKEHUA», «TeopemMa 0 MPOU3BENEHUU OTPE3KOB XOP/,
TEOPEMBI O TPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAaAPaTEe KacaTeIbHOW.

CnenyeT yMEHBIINTh KOJWYECTBO YAacOB Ha u3ydyeHue Tem: «CUMMETpUYHBbIE
¢urypsl. OCHOBHBIE CBOWMCTBa OCEBOW cuMMeTpum», «lleHTpanpHas cUMMETpuUs»,
«ITapannensubiii mepeHoc», «lloBopot», «IIpeoOpazoBanune mnomodbus. I[logobue
COOTBETCTBEHHBIX AJIEMEHTOB», «OCHOBHBIE 33Ja4d Ha IOCTPOEHUE C MOMOLIBIO
LUPKYJISI W JHHEHUKW», «JlekapToBbl KOOpPAMHATBI Ha IJIOCKOCTH», «Pemienue
TpEeYroJdbHUKOBY, «Ilomobue Gpurypy.

BricBoOOIMBIIIMECS YaChl HCTIONB30BATh HA PEIICHHE 33129 U IOBTOPEHUE.

BeposiTHOCTH U CTATHCTUKA

B cBsi3u ¢ Tem, 4TO NaHHBIA KypC BBI3bIBAET HAUOOJBIINE CIOXKHOCTH ISt
oOyuaromuxcsa ¢ 3IIP, cBsi3aHHbIE CO CHUXKEHHBIM YPOBHEM pPa3BUTHUS CIIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 U3yYEHHE JOJKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JOCTYITHOM [UJI1 Y4YEHUMKOB Marepuane. OCHOBHOE€ BHHMAaHHUE CIEAYET YACIUTH
pasgenaM, CBA3aHHBIMM C TIOBTOPEHHUEM MPOWJICHHOTO MaTepuala, YBEJIMYUTh
KOJINYECTBO YIPAKHEHUW W 3alaHUN, CBA3aHHBIX C MPAKTUYECKOU AEATEIbHOCTHIO
00y4Jaromuxcs.



HeoOxonumo mnepecMOTpeTh COAEpKaHHE TEOPETUUYECKOTO0 MaTepuana MU
XapaKTep €ro H3J0KEHHUs: TEOPETUYECKUH MaTepuasl MNPENnoJHOCHTh B MpoLecce
pelIeHMs 3a/ad W BBINOJHEHUS 3aJaHUi HarJIAIHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMUHAHUS CJHOXKHBIX (OPMYJ, PEIICHHUsS HECTaHAApTHBIX,
TPYAOEMKUX 3a1aHui. Psaa TeM ciienyer u3ydyaTb B O3HAKOMUTEIBHOM ILIAaHE.

QenepanbHas MporpamMma MPEJOCTABIAET aBTOpy padoyeil mporpammbl
CcB0O0OJIy B pacmpeielieHU MaTepuala Mo 4eTBepTsaM (TpuMectpam). Pacnipenenenue
BPEMEHU Ha U3yUYEHHUE TEM B TEUEHHE YUEOHOr0 rojla CaMOCTOATEIbHO ONpeaesIeTCs
o0Opa3oBaTeIbHON OpraHu3alue U 3aBUCUT OT OCOOEHHOCTEN TPYIIIbl 00y4aroIMUXCs
¢ 3I1P u ux ocoObIx 00pa3oBaTEIbHBIX TOTPEOHOCTEH.

IlpumepHbie BHAbI JesaTeJbHOCTH oOy4yawmmxcesa ¢ 3IIP, ob0yciaoBiaeHHbIe
0cO0bIMH  00pa3oBaTeJbHBIMM  NOTpeOHOCTAMHM W ol0ecrne4HBaIOIIHe
OCMBICJIEHHOE  OCBOEHHE  COJdep:KaHMH  o0pa3oBaHMsl MO  MpPeaMeTy
«MaremaTuka»

Conepxanue BHUIIOB JeatelbHOCTH oOydaromuxcs ¢ 3IIP ompenensiercs ux
0COOBIMU 00pa30BaTEIbLHBIMU MOTPEOHOCTSAMH. [IOMHUMO IIUPOKO HUCIIOIB3YEMBIX B
DOAOII OO0 o6mux a1 Bcex 00y4Jaromuxcesi BU0B JEITSIIBHOCTH CJIENYET YCUITUTh
BU/IBI JICATEILHOCTH CTICIU(UYHBIC IS JaHHOW KaTerOpuu JeTel, o0ecrneunBaronue
OCMBICJICHHOE€ OCBOCHHE COJACp)KaHUS OO0pa3oBaHHSA II0 TIPEAMETY: YCHJICHHUE
NPEIMETHO-MIPAKTUYECKON JEATEIbHOCTA C aKTHUBHU3AIlM€N CEHCOPHBIX CHUCTEM;
YepeOBaHUE BHUIOB JCATEIBHOCTH, 3aJICCTBYIOIIMX pa3JIUYHBIE CEHCOPHBIE
CHUCTEMBI; OCBOEHHUE MaTepHaia ¢ OIOPOM Ha aJrOPUTM; «IOIIArOBOCTh» B U3YYEHUU
Marepuana; HCIOJb30BaHUE JIONOJHUTEIBHOW BU3YAIBHOW OIMOPHI  (CXEMBI,
mabJIOHbI, OMOpHBIE TAaOJHWIIBI); PEYEBOM OTYET O TMpPOIEecce M Pe3yabTare
NESATEeIIbHOCTH; BBITIOJIHCHUE CTICIUAIbHBIX 3a/IaHUH, 00SCIIEUYNBAIOIIUX KOPPEKIIUIO
peryasiuu  y4eOHO-IT0O3HABATEIbHOM JICSATEILHOCTH M KOHTPOJIh COOCTBEHHOTO
pe3yJibTaTa.

®denepaiibHasi TeMaTUUYeCKas M TEPMHUHOJOTHYECKas JEKCHKa COOTBETCTBYET
DOAOIT O0O0.

Jns obyuarommxes ¢ 3IIP cymiecTBEHHBIM SBISIIOTCS TPUEMBI PabOTHI ¢
JEKCUYECKUM MaTepuajioM 1o mpeamery. IlpoBoauTcs crenwanbpHas padoTa IO
BBCJICHUIO B aKTHBHBIN CJIOBaph OOYYaIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaemple TEepMUHBI BBOJASTCS Ha IIOJMCEHCOPHOM OCHOBE, 00s3aTesibHa
BH3yaJTbHas TOJJICP)KKA, AITOPUTMBI PAOOTHI C ONMpeICICHUEM, OMTOPHBIC CXEMBI JIJIs
aKTyaJIM3aluy TEPMUHOIOTHH.

MecTo yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ @DenepanbHbIM TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO o00Iero oOpa3oBaHusi ydyeOHbIM mpeameT «MareMaTuka
BXOAUT B MpeAMeTHYI0 oOnacte «Martematuka W uHGOpPMATUKa» U SBISETCS
oOsi3atenbHbIM Il u3yudeHus. B 5-9 knaccax yueOHbIM mpenmer «MartemaTuka
TPAJUIIMOHHO M3Yy4aeTcsl B paMKax CIEIYIOIUX YY4EeOHBIX KypcoB: B 5-6 kjaccax —



Kypca «Matematuka», B 7-9 kijaccax — KypcoB «Anredpa» (BKIIOUYas 3JI€MEHTHI
CTaTHUCTHUKU M TeOpuu BeposiTHocTel) u «l'eomerpusi». HacTosieid mporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN yUeOHbIN Kypc «BepOosSATHOCTh M CTATUCTUKAY.

OO611ee yucao 4acoB, peKOMEHIOBAHHBIX JIJIsl U3yUYCHHSI MaTeMaTUKH (0a30BbIN
YpOBEHB) Ha YPOBHE OCHOBHOTO 00I11ero oopa3zoBanus, — 952 yaca: B 5 knacce — 170
yacoB (5 4acoB B HeJelo), B 6 kinacce — 170 gacoB (5 yacoB B HEAEIIO), B 7 Kilacce —
204 4gaca (6 gacoB B Heenr0), B 8 kinacce — 204 gaca (6 gyacoB B HeCII0), B 9 Kinacce
— 204 yaca (6 yacoB B HEJICIIIO).

Ilnanupyemble pe3yabTaThbl OCBOCHUSN YUeOHOT0 nmpeaMera «MarteMmaTuka»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

N3yyenne w™aremMaTMKd Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs
HaIpaBJIeHO Ha JoCTHX)eHue olOydarommumucs ¢ 3[1P TUYHOCTHBIX, METanpeIMETHBIX
U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MpeaMeTa.

JINYHOCTHBIE  pe3yabTaTbl OCBOEHUS TPOrpaMMbl [0  MaTeMaThKe
XapaKTEPU3YIOTCS:

NAaTPHUOTHYECKOEe BOCIIUTAHHUE:

IIPOSIBIICHHEM HMHTEpeca K MPOIIJIOMY U HACTOAIIEMY POCCUMCKOM MaTeMaTHKU,
IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHXKEHUSIM POCCUHUCKUX MAaTeMaTHKOB U POCCUUCKON
MaTEMaTUYECKON IIKOJbI, K UCIIOJIB30BAHUIO ATUX TOCTHKEHHUUN B APYrMX HAayKax W
NPUKIIAIHBIX cepax;

rPa’KAaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA U peasiu3allii ero
npaB, MPEICTAaBIEHNEM O MAaTeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJICHHUH, MPOIENyp TpaKJAaHCKOTO o0OIIecTBa (HampuMmep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO OSTHYECKUX MpoOJIeM, CBA3aHHBIX C
OPaKTUYECKUM TNPUMEHEHHUEM JOCTHKEHUM HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAIBHO-3TUYECKUX MPUHLHUIIOB B AEATEIBHOCTUA YUYEHOTO;

TPYA0BO€e BOCIIMTAHHE:

YCTAHOBKOM HA AaKTHMBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOM HAMpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTeMaTUYeCKOIro
oOpa3oBaHUsl Ha TMPOTSHKEHUU BCEH JKU3HU [UJIS YCHENIHOW mpodecCHOHaTbHON
JESTENBPHOCTH M PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHIWBUIYAIBHOW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
Y4ETOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

3CTEeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K  SMOLIMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHUIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajJay, pEIICHHUH, paCCYKJICHHMN, YMEHHUIO BHJIETh
MaTeMaTU4YeCKue 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOIr0 MO3HAHMS:

OpUEHTalMel B JEATCIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOALI U
oOliecTBa, NOHUMAHUEM MaTeMaTHYECKOW HayKh Kak c@epbl YeI0BEUYECKOM
NEATeNIbHOCTH, ATAnoB €€ pa3BUTUS M 3HAUUMOCTH JJIs Pa3BUTUS LIUBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MaTeMaTHKd U MaTeMaTHYeCKOM KyIbTypoll Kak CpeICcTBOM



MO3HAHUSA MUpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEI0BATENbCKON
NEeSTENbHOCTH;

(pusnyeckoe BocnuTraHue, (popMHUpPOBaHME KYJILTYPbl 3A0POBbA U
3MOLMOHAJIBHOIO 0J1aroNoJIyYns:

TOTOBHOCTBHIO NPHUMEHSITh MaTeMaTWYeCKUE 3HAHUS B MHTEPECaxX CBOETO
300pOBbs,  BEIEHUS  3J0pOBOTO  oOpa3a  KU3HU  (340pOBOE  MHTAHHE,
cOalaHCUPOBAaHHBIM  pEXUM 3aHATHM M  OTAbIXa, peryisipHas (¢usnueckas
aKTUBHOCTb), CQOPMUPOBAHHOCTHIO HABbIKA pe(IIEKCUH, MPU3HAHUEM CBOErO IMpaBa
Ha OIIMOKY M TAKOI'o e MpaBa Jpyroro 4ejoBeKa;

IKOJIOTHYECKOe BOCTIUTAHUE !

OpUEHTalMel Ha MPUMEHEHHEe MAaTeMaTH4YeCKUX 3HAHUM JJIs pellleHus 3a/1a4 B
00JacTH COXPAHHOCTU OKPYKAIOUIEH cpeibl, INTAHUPOBAHUS TOCTYNKOB M OIIEHKU MX
BO3MOKHBIX TOCJEACTBUI MJii OKpYXaroleid cpelbl, OCO3HAHHEM TJI00aIbHOIO
Xapakrepa 3KOJIOTHYeCKUX Mpo0ieM U MyTed UX pelieHHUs;

ajanTanusi K M3MEHSIIOIUMCS YCJOBHMSAM COIHAJBHON M TNPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIETEHTHOCTH 4Y€pe3 MPAKTHUUYECKYIO JESTeNIbHOCTb, B TOM YHCIIE
YMEHHE YUUTHCA y APYTUX JIofed, MpuoOpeTaTh B COBMECTHON ESITEIbHOCTH HOBBIE
3HaHUs, HaBBIKK U KOMIIETEHIIUH U3 OIBITA IPYTUX;

HEOOXOIMMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHUI, B TOM 4YHCIeE
(GopmynupoBaTh HJIeH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HE H3BECTHBIX, OCO3HaBaThb Je(UUUTHl COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, MJIaHUPOBAaTh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYyallUl0 KaK BbI30B, TpPEOYIOLUIUH KOHTpPMEp, KOPPEKTUPOBATH
NpPUHUMAaEMble pelIeHUs M JeHCTBUS, (GOpMYIHpPOBaTh U OLEHUBATH PHUCKU U
nociencTBUs, GOPMUPOBATH OIIBIT.

MertanpeaMeTHbIe pe3yJIbTaThl:

B pe3ynbrare OCBOEHMsI IPOrpaMMbl IO MAaTeMaTWKe Ha YPOBHE OCHOBHOIO
obOmero obOpa3oBanusi y oOywatomerocs ¢ 3[IP  Oynmyr cdopmupoBanbl
METaIlpeIMETHBIE PE3YJIbTaThl, XapaKTEPU3YIOLUIUECS OBJIAJIEHUEM YHHBEPCAIbHBIMU

MMO3HaBaTEIbHLIMU JNICUCTBUSIMU, YHHUBEPCAIbHBIMHU KOMMYHUKaTUBHBIMU
JNEVUCTBUSMHU U YHUBEPCAIBHBIMU PETYIISITUBHBIMU JICUCTBUSIMU.

OsBJageHune YHUBEPCAJIbHBIMHA Y4eOHBbIMH Nno3HaABaTeJbHBIMH
JeMCTBUSIMM:

yCTaHABIMBATh  MNPUYUHHO-CIEC/ICTBEHHbIE CBS3M B  XOJ€  YCBOECHUS
MaTeMaTH4eCKOro MaTepuarna;

BBISIBJIATh NEPUIIUT JaHHBIX, HEOOXOAUMBIX MJIsS PEIICHHS TOCTABICHHOU
3a/1a4H;

C TOMOIIbIO YUHTEJNs BBIOMpATh CIOCOO pEIIeHUsT MaTeMAaTH4YeCKOW 3aaauu
(cpaBHUBATH BO3MOKHbBIE BAPUAHTHI PEUICHUS);

MPUMEHSTh M MPeoOpa3oBbIBATH 3HAKM KM CHMBOJIBI B XOJI€ pEIICHUs
MaTeMaTH4eCKUX 3a]1ay;

yCTaHABIIMBATh UCKOMOE U JIAHHOE MPU PEIICHUN MAaTEMaTUYECKON 3aa4H;



MMOHUMATh U WHTEPIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BUJIOB U (HOpM
MPEJICTABJICHUS;

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

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

MOHUMATh U UCIOJIb30BaTh MATEMATHUYECKUE CPEICTBA HAMISAHOCTH (Tpaduku,
qyarpamMMbl, TaONMUIBI, CXeMbl W Jp.) [ WUIIOCTPAlMU, WHTEPIpETaIuy,
apryMeHTalHH.

OBinaneHne  yHMBEPCAJIbHBIMM  y4eOHBIMM  KOMMYHHKATHBHBIMHU
AeCTBUAMM:

OpPraHU30BBIBATH YYEOHOE COTPYJHHUYECTBO M COBMECTHYIO JESITEIBHOCThH C
YUYUTEIEM U CBEPCTHUKAMU B IIPOIIECCE PEIICHUS 3a/1a4;

B3aUMOJICHCTBOBATh U HAXOJIUTh OOIIUE CIIOCOOBI PaboThI; paboTaTh B TPYIIIIE:
HaxXOJUTh OOIlee pelieHne W pa3pemarh KOH(JIUKTHI HAa OCHOBE COIJIACOBAHUS
no3unMii W yuéTra  HMHTEPECOB;  CiylaTh  MmapTtHEpa;  QoOpMyJIHUpPOBaTH,
apryMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHUE;

IPOTHO3UPOBATh BO3HHMKHOBEHUE KOH(JIMKTOB MPU HAIUYUM PA3HBIX TOUEK
3peHHsl W paspemarbh KOH(MIUKTHI Ha OCHOBE Yu€Ta HMHTEPECOB M TO3MIIMH BCEX
YYaCTHHUKOB;

apryMEHTUpPOBAaTh CBOK TO3UIMIO M KOOPAMHUPOBATH €€ C TMO3ULHUSIMU
napTHEPOB B COTPYIAHUYECTBE IMPHU BBHIPAOOTKE OOIIETr0 penieHUuss B COBMECTHOM
NEeATEIbHOCTH;

BBIMIOJHATH CBOIO YacTh palOTHI, JOCTUTATh KAueCTBEHHOI'O pe3yibTaTa U
KOOPJIMHUPOBATH CBOU AEHUCTBUS C APYTUMHU YIE€HAMHA KOMaH/IbI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUN TPOTYKT.

OBiaeHne yHMBEPCAJIbHBIMH Y4eOHBIMH PeryJIsiTUBHBIMH 1eHCTBUSMU:

CTaBUThH LIE€TH, BHIOMpATh W CO3[aBaTh AJITOPUTMBI JUISI PEIICHUS YYEOHBIX
MaTeMaTHYEeCKUX TPoOIIeM;

IUIAaHUPOBATh M OCYLIECTBISATH JEATEIBbHOCTh, HAIPABICHHYI0 Ha pEUICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapaKTepa.

dbopMynupoBaTh W YAEpKUBATH Y4YEOHYIO 3aJady, COCTAaBISATh IUJIaH U
MOCJIEJOBATEIbHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb TIO 00pa3Ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJMPOBATh TMPOIECC H  pe3yiabTaT y4yeOHOW  MaTeMaTH4eCKOu
NEATENbHOCTH;

aJICKBaTHO OIICHWBATh MPABWIBHOCTh WIM OMIMOOYHOCTHh BBITIOJHEHUS
yaeOHOHM 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€
peLICHUS;

CIMYaTh CHOCOO ACHCTBUSL U €ro Pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C IIEJIbIO
0oOHapy»XeHNs OTKJIOHCHHWH M OTIWYWN OT ATaJOHA.

MpPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PELICHUH y4eOHOU
3a/1a4H;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JIOCTUTHYT TPEOYEeMBbI pe3ynbTaT
NEeATEeNIbHOCTH, OMNPENENATh MO3UTHUBHBIE M3MEHEHUSI W HalpaBlieHHs, TpeOyrolue
JaabHeUIeH padoThI,

PEryJIupOBaTh CIIOCOO BBIPAXKEHUSI SMOLIUMN.



[IpenmeTHblE  pe3yabTarbl  OCBOEHHSI  NPOrpaMMbl [0  MareMaTHKe
MPECTaBIEHbl MO TofaM OOY4YeHHUs B paMKax OTAENIbHBIX YYEOHBIX KypCOB: B 5—6
Kjaccax — Kypca «MaremaTtukay», B 7-9 knaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposATHOCTh U CTaTUCTHKAY.

OENEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Hesun n3yyeHust yueOHOro Kypca

Anrebpa sBIsSeTCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa
obecrieurBaeT W3yYCHHE APYTUX AUCIUIUIMH, KaK €CTECTBEHHOHAY4YHOTO, TaK W
T'YMaHUTAPHOTO IIMKIJIOB, €€ OCBOCHHE HEOOXOAMMO IS MPOJOJDKEHUs] 00pa3oBaHUs
U B TMOBCEIHEBHOM U3HMU. PazBuTue y 0OydarolmuMXcs HAy4YHBIX MPEICTABICHUN O
IPOUCXOKICHUU
U CYIIHOCTH alreOpandecKux aOCTpakiui, croco0e OTpakeHUss MaTeMaTHYeCKOU
HAyKOW SIBJICHUW M TIPOIIECCOB B MPHUPOJEC U OOIIECTBE, POJIM MAaTEeMaTHYECKOTO
MOJICIMPOBAHMS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PCHHS M KAYeCTB MBINIJICHUS, HEOOXOIUMBIX JJISI aJanTallud B
COBpPEMEHHOM LH(poBOM oOIiecTBe. M3ydeHune anreOpbl €CTECTBEHHBIM 00pa3zoM
o0OecrieynBaeT  pa3BUTHE  yMeHUs  HAOMIOJaTh,  CpaBHUBATh,  HAXOAHUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIIJIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBUSL M BBIBOJBI, (HOPMYIUPOBATH
ytBepkaeHusa. OcBoeHHe Kypca ainreOpbl oOecreurBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST O0O0YYalOUIMXCs: OHM MCTOJB3YIOT JIEIYKTUBHBIE W HWHIYKTHUBHBIE
paccyxjaeHusi, oOOOIIeHHEe W KOHKpPETH3aluio, abCTparupoBaHWE W aHAJOTHIO.
OOyuenne anrebpe TpearnojaraeT 3HAYUTEIBHBIH O00BEM  CaMOCTOATEIBHOM
NESTENBbHOCTH  OOYYaIOIIUXCS, TOATOMY CaMOCTOSITENIbHOE —pelIeHuEe  3aaad
€CTECTBEHHBIM O00pa3oM ABISIETCS peaiu3alue JesATEeIbHOCTHOTO MPHUHIUIA
o0yJeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOUYECKUE JUHUU: «Yucna u
BBIUHCIICHUS»; «ANreOpandeckue BBIPAKCHUS»; «YPaBHEHUS W HEPaBEHCTBAY;
«DyHkuum». Kaxmas u3 3Tux coJepkaTelibHO-METOIUYCCKUX JIUHUNA pa3BUBACTCS HA
MPOTSHKEHUU TPEX JIET M3YUYEHHsS] Kypca, €CTECTBEHHBIM OOpa3oM IMepervieTasch H
B3aMMOJICUCTBYS C IPYTUMH €T0 JHHUSAMU. B Xoje m3ydeHus kypca oOydaronmmcs
MPUXOJIUTCS JIOTUYECKH PACCYKJaTh, HCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
S3bIK. B CBSI3W ¢ 3TUM 11€7€CO00pa3HO BKIIOYUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE pa3feiibl MATEMATHUYECKOTO0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJAJCHUI0O  OOYYaIONMMHUCA  OCHOB  YHHUBEPCAJIBHOTO
MareMaTH4ecKoro  sizplka. Takum  oOpa3oM, MOXKHO  YTBEpXKAaTb,  4YTO
colepKaTeIbHOM M CTPYKTYPHOM OCOOCHHOCTHIO Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conepxanne muHUM «YHYuCaa W BBIYMCICHUS» CIYXKAT OCHOBOM A
JadbHEUIIEro M3YyYEeHUs] MATEMATHKH, CIIOCOOCTBYET PAa3BUTHIO y OOyYarOLIUXCS



JIOTUYECKOTO MBIIIJIEHUS, (DOPMUPOBAHUIO YMEHUS TOJIb30BAThCS ATOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX [l MOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YKUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAIllMOHATBHBIMU U
UppaIMOHAIBHBIMU YHUCIaMU, (OPMUPOBAHUEM MPEACTABICHUN O JNEHUCTBUTEIBHOM
yuciie. 3aBepUICHUE OCBOEHUS YHCIOBON JMHUU OTHECEHO K CTaplieMy 3BEHY
o01iero oOpa3oBaHus.

Conepxanue IByX anreOpanyecKux JIMHUU — « AJreOpandeckue BhIPAKEHUS
n «YpaBHEHHUSI M HEPABEHCTBAa» CHOCOOCTBYET (POPMUPOBAHHIO y OOYyYarOIUXCS
MaTeMaTH4YeCKOro ammapaTta, HEOOXOJUMOTro Il pelieHUs 3ajlad MaTeMaTHKH,
CMEXHBIX TIPEJAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a/lad. B OCHOBHOW mIKOJIE
y4eOHBI MaTepuaj TPyNIUPYETCs BOKPYT PAlMOHAIBHBIX BBIpAKCHUH. AnreOpa
JIEMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKU KaK sI3bIKA JJIsl IOCTPOCHUSI MAaTEMATUUYECKHUX
MOJIeJIeH, OMUCaHUs TPOIIECCOB U SIBIEHUU peasibHOro mMupa. B 3amaum oOydeHus
anreOpe BXOJAT TaK)Ke JaJIbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO MBIIUICHHUS,
HEOOXOAMMOTO, B YAaCTHOCTH, JJII OCBOCHHUS Kypca WH(DOPMATHKHU, W OBJIAJCHUC
HaBBIKAMU JCAYKTUBHBIX paccyxiaeHui. I[IpeoOpa3oBanue CHUMBOJIBHBIX (HOopM
BHOCUT CBOW cHenu@UUEeCKUid BKJIAJ B Pa3BUTHE BOOOPAXKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYEeCKOMY TBOPUYECTRY.

Conepxanue (yHKIIMOHATBHO-TpaUUYECKON JTMHUN HAlleJIEHO Ha TOJIy4eHUe
IIKOJILHUKAMU 3HAaHUN O (PYHKIUSAX KaK BaKHEHIIel mMaTeMaTHYeCKOW MOJAENH s
OMMCAHMSI U MCCIENOBAaHUS PAa3HO-O0pPa3HBIX MPOIECCOB M SIBICHUW B MPUPOJE U
obmectBe. M3yuenue 3Toro marepuana CrOCOOCTBYET Pa3BUTHUIO Y 00 yHaIOIIMXCS
YMEHHS UCIOJIb30BaTh PA3IMYHbIE BBIPA3UTEIbHBIE CPEICTBA SI3bIKa MAaTEMAaTUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKiIaa B (GOpMHUpPOBAHUE
IPEICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUHU [TUBWIN3AINHI U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornmacHo yuyeOHOMY IutaHy B 7-9 Kiaccax wu3ydaeTcss y4eOHBIM Kypc
«Anrebpa», KOTOPBI BKJIIOYACT CIEAYIONIME OCHOBHBIC pa3/elibl COJEp KaHMUS:
«Yucna W BBIYUCIHCHHUS», «AJTeOpandecKue BBIPAKECHUS», «YpaBHEHUS U
HEPaBEHCTBaY», «DyHKIIUNY.

VY4eOHbIl MJIaH HA W3y4deHUe anreOpel B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJCNIO B TEUEHHE KaXJOro rojaa oOy4eHHs, BCETO 3a TPU rojaa
oOydenwust — He MeHee 306 yueOHBIX 4acoB.

COJEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (110 TOAAM OBYUEHU )
7 KIIACC

Ymncia v BBIYUCTCHUSA

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEeXo] OT OJHOU (OpMbI 3aMUCH
npobeit k gpyrou. IloHaTtwe panMoOHAIBLHOIO 4YHCJA, 3alliCh, CpPaBHEHMHE,
YOOPSIIOUMBAHUE  PAlMOHAIBHBIX  4Huceld.  ApudMeTHdyecKue  JIeUCTBUS  C
palMOHAJIbHBIMUA YHMCIaMu. PernieHue 3a1ad U3 peaJibHOM MPAKTUKU HAa YacTH, HA
TpooOwu.



Crenenb C HaTypalbHBIM T[OKa3aTeJIEM: OIpeeieHre, MNpeodpa3zoBaHue
BBIpaKCHUH Ha OCHOBE OMpE/ICICHUS, 3aMUCh OOJIBIINUX YHUCE]L.

[Ipo1ieHThI, 3aMKUCh MPOIEHTOB B BUAE ApoOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBI€ 33]/1a4/ HAa MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne NPU3HAKOB  JEIMMOCTH,  PA3JI0KEHUE HAa  MHOXUTEIH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B  TOM  4YHCJle mOpsMas U oOpaTHas
MPONOPIIMOHAIBHOCTH.

AJireOpanydecKue BbIpPaKeHHU s

[TepemeHnHbIE, YKMCIIOBOE 3HAYEHUE BBIpAXKEHUSA C MEpeMEeHHOU. [lomycTthmblie
3Ha4YeHUs nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJC
dbopmysbl. Beruucienus no gpopmynam.

[IpeobpazoBanne OyKBEHHBIX BBIPAKEHUM, TOXKIECTBEHHO PABHBIC BBIPAKEHUS,
npaBuja TMpeoOpa3oBaHUs CyMM W TMPOU3BENICHUM, MpaBUiia PACKPHITUS CKOOOK H
IPUBEJICHUS TTOTI00HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM IOKA3aTEIEM.

OnHounensl 1 MHOTowiIeHbl. CteneHb MHoOrouwieHa. Clo)KeHWE, BhIYMTAHUE,
YMHOKE€HUE MHOTOUYJIEHOB. @OpMYJIbl COKPAILIEHHOTO YMHOXKEHUS: KBAJIpaT CYMMBI U
kBagpaT pazHoctu. Dopmyna pa3HOCTHM KBajJparoB. Pa3nokeHre MHOTOWICHOB Ha
MHOHUTEIH.

YpaBHeHus

VYpaBHeHUE, KOpEHb YpaBHEHHUs, TMpaBuia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCHUJIBHOCTh YPaBHEHUM.

JIluHelHOEe ypaBHEHHE C OJIHOM IEPEMEHHOM, YHCJIO KOPHEW JIMHEMHOrO
ypaBHEHUS, PEIICHUE JTUHEHHBIX ypaBHeHUN. COCTaBICHUE YPAaBHEHUM MO YCIOBUIO
3aja4n. PelieHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUN.

*JluHeliHOE ypaBHEHHUE C JBYMs IIEPEMEHHBIMU U ero rpaduk . CucremMa IByX
JIMHEWHBIX YPAaBHEHHH C JIByMs TNI€pEMECHHBIMHU. PelieHne cuUcTeM ypaBHEHHH
crocobom moacTaHoBKU. [IpuMepsl pereHus: TEKCTOBBIX 3a7a4 C MOMOIIBIO CUCTEM
YPaBHEHHUM.

DyHKUUA

Koopannara Touku Ha npsimon. UucinoBbele NpoMeEXyTKH. PaccTossHue mMexny
JBYMsI TOUKaMHU KOOPAUHATHOMN MIPSMOM.

[MpssmoyronpHast cucrema koopauHat, ocu OX m Oy. AbGcmmcca W opauHaTa
TOYKH HA KOOPAWHATHOW TIOCKOCTU. [Ipumepsl rpadukoB, 3amaHHBIX (HopMyTamu.
Utenue rpadKoB peaibHbIX 3aBUCUMOCTEIA.

[ousitue Gpynkimm. ['paduk dynkmuu. CroiictBa GyHkuii. Jlnaelinas QyHKIus,
e¢ rpaduk. I'padpuk ynxkumm y = kx + b. *T'paduueckoe pemieHne TUHCHHBIX
YpaBHEHHUM U CUCTEM JIMHEHHBIX YPABHEHUN ™.

8 KIIACC

Yuciaa 1 BLIYUCIEHUS

! 3,I[€CI> n gajce * * 0003HAYCHBI TEMbI, U3YUCHHUC KOTOPLIX IMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIIaHC. He;[aror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HU3y4acMoro mMmarcpuaJia.



KBagpatueiii kopeHb u3 uyucna. *llonsatne 00 HppanMOHAIBHOM YHCIIE.
JlecsaTuaHble TPUOIMHKCHHSI UPPAITUOHATBHBIX yucen™. CBOWCTBa apu(METHIECKUX
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHHUE K MPEoOpPa30BaHUIO YMCIOBBIX BBIPAKECHUHN U
BBEIYUCIICHUSM. */[elCTBUTEIbHBIC YHCIa™,

Crenens ¢ uenpIM nokaszaTesneM u €€ ceorictBa. CTaHIapTHas 3aIlUCh YNCIA.

AJire0OpanydecKue BbIpaKeHU s

KBazpaTHslil TpEXUIIEH; pa3a0KeHUE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEIIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOMCTBO anreOpanyeckoil ApooOw.
Cnoxenue, BbIUMTAHHE, YMHOXXEHHE, JEJE€HHE  alreOpaudyeckux  JIpoOeil.
PanronanbHbie BRIpaXKEHHS M KX ITpeoOpa3oBaHue.

YpaBHeHUS ¥ HEPABEHCTBA

KBanpaTtHoeypaBHeHue,hopMynaKopHEHKBaIpaTHOrOyPaBHEHUSI. *Teopema
Buera*. Pemenne ypaBHeHHH, CBOAAIIMXCS K TMHEHHBIM U KBaapaTHBIM. [IpocTeiime
JIpOOHO-pallMOHATIbHBIE YPaBHEHHUSI.

*T'paduyeckassuHTEpIpETAMSyPAaBHCHUUCIBYMSAIICPEMEHHBIMU U CHCTEM
JUHEHHBIX YypaBHCHHMHA C JBYMS TEpEeMEHHBIMU™. [IpuMephl pemieHUs CHCTEM
HEJIMHEMHBIX YPaBHEHUH C IByMs IEPEMEHHBIMM.

Perienrie TeKCTOBBIX 3a1au aareOpandyeckuM CriocoOoM.

HuciioBele HEpABEHCTBA U UX CBOWCTBA. HepaBEHCTBO C OJHOM NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJTHON EPEMEHHOM.

DyHKUUHA

[Honstue Ppynkuu. OGIaCTh ONMpENeNeHUs U MHOXECTBO 3HAUCHUHN (DYHKIIUH.
Crnioco0sI 3aanust GyHKIIHM.

I'paduk ¢ynkuun. YUrenue cpoiicTB (yHkimu mo e€ rpaduky. IIpumepsl
rpaduKoB GYHKIIUH, OTPAXKAIOIINX peabHbIC MPOIECCHI.

OYHKIMK, OINHCHIBAIOIIME TMPAMYIO H OOpaTHYI0 MpONOPIHOHATBHBIC

k
3aBUCUMOCTH, UX Tpaduku. DyHKIHMH Y = X2, y = X3, y = X, y = =

*T'paduyeckoe peleHne ypaBHEHHA U CUCTEM YpaBHEHUH *.

9 KJIACC

Yucsa 1 BBIYMCJICHUSA

PanmonanpHbie yncia, *UppanroHaIbHBIE YMCIA, KOHEUYHBIE M OCCKOHEUYHBIE
necAaThuuHble poOu. MHOKECTBO NEMCTBUTENBHBIX YWCEN; IEHUCTBUTEIbHbBIE YHCIIA
Kak OECKOHEUHBIE ECATUYHBIE MpoOH. B3anMHO 0THO3HAYHOE COOTBETCTBUE MEXKITY
MHOKECTBOM JIEMCTBUTENBHBIX YUCEII U KOOPIMHATHOM MPSAMOM.

CpaBHEHHE JCHCTBUTENBHBIX YHUCEN, apuPMETUYECKUE JCUCTBUS  C
JEHCTBUTEIHHBIMH YUCTAME ™.

Pa3Mepbl 00BEKTOB OKPYKAIOMIETO MHUpPA, JJIUTEIBHOCTH MPOILECCOB B
OKPYKaIIEM MUDE.

[TpubnmxEHHOE 3HAYEHUE BEIUYHUHBI, TOUHOCTh NpuOIMkeHus. OKpyrieHue
yucen. [[pukuaka n oueHka pe3yabTaTOB BBIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA



JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASAIUXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMM, CBOIAIIMUXCSA K KBAaJAPATHBIM.
bukBanpatHoe ypaBHeHue. *[lpumMepbl pemieHUs ypaBHEHUN TpeThell M 4eTBEPTOI
CTETIeHEH pa3IoKEeHUEM Ha MHOKHUTETH ™.

Pemenue apoOHO-paliMOHaNbHbIX YPaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 anredOpanuyeckKiuM METOJIOM.

VYpaBHeHuEe Cc OByMsi MEpeMEHHBIMH U ero rpadux. Pemienue cucreM ABYX
JIMHEMHBIX YPaBHEHUW C JBYMs NEPEMEHHBIMU. PelieHue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTOpPOM creneHu. I'paduyeckas
UHTEpIIpEeTalys CUCTEMBbl YPAaBHEHUH C IBYMs [IEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 3a1au aareOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nMHEWHBIX HEPABEHCTB C OJHOW INEPEMEHHOU. PemieHne cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOW. KBanpaTHble HEpaBeHCTBaA.
I'paduueckass wuHTEpHpeTalisi HEPABEHCTB M CHUCTEM HEPaBEHCTB C JABYMS
[IEPEMEHHBIMH.

DOyHKUUHA

KBagpatnunas ¢ynkuus, e€ rpapuk u cpoiictBa. IlapaGona, xoopAauHaTHI
BEPIIHMHBI TapadoJibl, 0Cb CHMMETPUHU MAapadOJIbI.

'paduku QyHKIMIA: y = kx, y = kx + b, y = X%
y =+x,y = EI/I MX CBOICTBA.

YucioBbIe MOCTAECA0BATEIbHOCTH U IPOrPecCum

[loHsiTHE YHMCIOBOM MOCIENOBATEIbHOCTU. 3aJaHUE TOCIEI0BATEIbHOCTH
peKyppeHTHO# dhopmyIioi u GopMyIoi N-To YjeHa.

Apudmernyeckas U TeoMerpuueckas mnporpeccur. Dopmynsl N-ro uieHa
apupMETHIECCKON U TEOMETPUIECKON IPOTrPECCHii, CYMMBI ITEPBHIX N WICHOB.

*N300pakeHne WICHOB apu(PMETHUYECKOW M TEOMETPUUYECKON mporpeccuid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHMHBIM M 3KCIOHEHUIHMAJIBHBIN POCT.
CrnosxHbIE TIPOIIEHTHI ™.

IVNTAHUPYEMBIE ITPEIMETHBIE PE3VYJIbTATBI OCBOEHNA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMEBI KYPCA «AJITEBPA»

OcBoenue yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs JIOJDKHO 00OecTeunBaTh JOCTIDKEHUE CIEAYIOMHUX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIIHTATOB:

7 KIIACC

Yuciaa 1 BLIYHCIEHUS

BeimonHATh, codeTass YCTHbIE W MHCbMEHHBIE TPUEMBI, apuMETHUYECKHE
JTEUCTBUS C PAIMOHAJILHBIMU YHCIIAMH.

Haxonuth 3Ha4YeHUsS YHUCIOBBIX BBIPAKEHUM; MNPUMEHSATH pPa3sHOOOpa3HbBIC
CIOCOOBI M TPUEMBI BBIYMCIICHUS 3HAYCHUN APOOHBIX BBIPAKECHHH, COACPIKAIIUX
OOBIKHOBEHHBIC M JIECITUIHBIE TPOOH.



[lepexogutb oT onHOW (hOpMBI 3amuMcH 4YHCceNd K Ipyrod (mpeoOpa3zoBbIBATH
JNECATUUHYIO apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO NECATHYHYIO ApoOb). CpaBHUBATH U
YHOPSAI0YHUBATH pAllMOHATIBHBIE YUCIA.

OKpyrJsITh yncna.

BbBINONHATS TPUKUIKY U OLUEHKY pe3yibTaTa BBIYMCIECHUN, OLUEHKY 3HAYECHH
YHCJIOBBIX BBIPAXKEHUIA.

BbInoyHATE JEHCTBUSL CO CTENEHSMHM C HATypaJlbHBIMU TOKa3aTeasiMu (C
OTOpPOH Ha CIIPaBOYHYIO MH(POPMAITHIO).

[IpyMeHsATh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXHUTENIN HATypaJbHbIX
YHUCEN.

Pemiate nmpocteiiiive MNpakTUKO-OPUEHTUPOBAHHBIE 33JauM, CBS3aHHbBIE C
OTHOILLIEHUEM  BEJIMYMH, NPONOPIUOHATBHOCTBIO  BEJIMYUH, NPOLIEHTAMU;
UHTEPIPETUPOBATH PE3YJIbTAThl PEUICHUS 33[ad C YYETOM OTrpaHUYE€HMM, CBSI3aHHBIX
CO CBOMCTBAMHM PACCMATPUBAEMBIX OOBEKTOB.

AJire0panvecKne BbIPaKeHUsI

OpueHTHpOBaTbCA B TOHATHSIX M ONEPUPOBATH Ha 0a30BOM YpOBHE
anreOpanyecKo TEPMHUHOJIOTHEH U CUMBOJIUKOM.

Haxonute 3HaueHusi OYyKBEHHBIX BBIPAXXKEHUN TMpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BrimonHaTh npeobpa3oBaHus 1EIO0r0 BHIPAXKEHUS B MHOTOWIEH MPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BBINONHAT yMHOXKEHUE OJHOWIEHA HAa MHOIOWIEH W MHOrOWwieHa Ha
MHOTOWIEH, MPUMEHATH (OPMYIIBI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH (C OMOpoi
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

OcymiecTBisATh Pa3aoKEHUE MHOTOWIEHOB HAa MHOMKWUTEIHU C TOMOIIBIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOXKUTENS, TPYNIUPOBKHA CllaraéMbIX, TPUMEHEHUS
(bopMyI1 COKpAIIEHHOTO YMHOKEHUS (C OTIOPOM HA CIIPABOYHYIO MH(OPMAITHIO).

[TpumensTs peoOpazoBaHus MHOTOYICHOB JUIsl PEIICHUS PA3IMYHBIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEHM C HATYpajJbHBIMU IOKA3aTEJSIMHU  JUIA
npeoOpa3oBaHus BIpaXEHHH (C OMOPOI Ha CIIPaBOYHYIO MH(POPMALIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHHs C OIHOM IEPEMEHHOW, MPUMEHSS IpPaBUJIA
IIEpPeX0/1a OT UCXOTHOIO YPaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTs, ABisgeTcs u
YKCJIO KOPHEM YpPaBHEHUS.

HNwmeTs mpencrtaBieHue O rpaHuuecKux METoJIax MpPU PEHICHUH JUHEHHBIX
YPaBHEHUU U UX CUCTEM.

[lonOupate mnpuMepsl Map YWCEN, SBISIONIMXCA PpEUIeHHEM JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

Ctpouth B KOOPJAMHATHOMN MJIOCKOCTH rpaduK JIMHEHHOTO ypaBHEHUS C ABYMS
MEPEMEHHBIMHU; MOJIB3YSACh IPAPUKOM, IPUBOJIUTH PUMEPHI PEILICHUS YPABHEHUS.

Pemiathe cucteMbl JBYX JIMHEHHBIX YPAaBHEHUU C JABYMS NEPEMEHHBIMHU, B TOM
yucie rpaduuecky (¢ Onopoi Ha aaropuT™M YUeOHBIX JEUCTBUI).

CocTaBisaTe (IIOcie COBMECTHOIO aHalW3a) W pellaTh JIMHEHHOE ypaBHEHHE



WU CUCTEMY JIMHEMHBIX YPABHEHHM IO YCIOBHUIO 3aJa4d, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a1a4M IOJIYYEHHBIN PE3yJIbTar.

Koopaunatel u rpaduxu. @yHkuuu

N300paxkaTh HA KOOPAMHATHOW MPAMON TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAMHATaM, JIyYd, OTPE3KH, MHTEPBAJIbI; 3alUCHIBATh YHMCIIOBBIE MMPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OrMeuyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM NO 3aJaHHBIM KOOpIHHATaM;
cTpouth rpaduku auHEHHBIX QyHKIMi. CTpouTs rpaduk Gyakmm y = kx + b.

OnuceiBaTh C MOMOUIBIO (PYHKIMI M3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYUHAMH (IO AJTOPUTMY Y4EOHBIX JEHCTBUM): CKOPOCTb, BPEMsI, PACCTOSIHHE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; TPOU3BOAUTEILHOCTh, BpEMsl, 00BEM pabOTHI.

HaxoauTe 3HaueHne pyHKIMY 10 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuid crnoco0 MpeACcTaBiIeHUS U aHaIM3a HHPOpPMAlUH;
U3BJIEKATh U MHTEPIPETUPOBATh UH(POPMALIKIO U3 TPaPUKOB peaabHbIX MPOLECCOB U
3aBUCUMOCTEH.

8 KUIACC

Yucia v BbIYMCICHUS

Hcnonp30BaTh HavallbHbIE NPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
Yucesl NIl CPAaBHEHMsI, OKPYTJICHHS] U BBIUMCICHUH; M300pakaTh JEHCTBUTEIbHBIC
yycia TOYKaMU Ha KOOPAUHATHON NPSIMOM.

[IpumeHsaTs TOHATHE apUPMETHUYECKOTO KBAJPAaTHOTO KOPHSA;, HAXOAHTH
KBaJlpaTHbIE€ KOPHHU, HCHOJB3YysSd MNPH HEOOXOAUMOCTH KaJIbKYJIATOP; BBINOIHATH
NpOoCTEHIINe MpeoOpa3oBaHUsl BBIPAKEHUM, COACPKAIIMX KBaJpaTHbIE KOPHH,
UCIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX W MaJbIX YUCET C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHelt yucia 10.

AJire0panvecKne BbIPasKeHH s

[IpuMeHAT, NOHATHE CTENEHUM C LEJbIM  I[OKAa3aTesieM, BBIIOJHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COICP)KAIIUX CTEMEHW C LEeJIbIM IoKazaTeneM (c
MCITIOJIb30BAaHUEM CITPABOYHON MHPOPMAITNH).

BEBITIONTHATE  HECOKHBIE TOXACCTBEHHBIE MPEOOPA30OBaHUS PAIMOHAIBHBIX
BBIPKEHU HAa OCHOBE TPABWJI JEHCTBUN HAJ MHOTOUYJICHAMHU M ainreOpandecKuMu
JTPOOSIMH.

PackiapiBaTh KBaIpaTHBIN TPEXWICH HA MHOKHUTENH.

[IpuMensaTh npeoOpa3oBaHus BBIPAXKEHUN ISl PEUICHUS PA3IUYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOMN MPAKTUKHU.

YpaBHeHUS U HEPAaBEHCTBA

Pemiate nuHelHbIe, KBaJpaTHbIE YpaBHEHUS (C MCIOJIb30BAHHEM CIIPABOYHOU
nHpOpMalMK) U palMOHAJbHBIE YPaBHEHUS, CBOJSAIIMECS K HHUM, CHUCTEMBI JBYX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE HUCCIEAOBAHHUS YPABHEHWU M CHCTEM YpPAaBHCHHH, B
TOM YHUCJIE C MPUMEHEHHUEM T'paUuecKuX Npe/icTaBieHui (yCTaHABIUBATh, UMEET JIU
ypaBHEHHE WJIM CUCTEMa YPAaBHEHUUN pEIICHUs, €CIIM UMEET, TO CKOJIbKO, U Tp.) C



OTOpOH Ha aITOPUTM YUEOHBIX JEHCTBUI.

[lepexonuth OT ciioBecHOW GOPMYIHPOBKU 3afauu K €€ aireOpandeckoun
MOJEIA C TOMOIIBIO COCTAaBICHHWS YPaBHEHUsS WJIM CUCTEMBl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3a7a4U ITOJYYEHHBINA pE3yJIbTaT.

IIprMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB U1l CPAaBHEHUS, OLICHKU; PEIIATh
JMHENHHbIE HEPABEHCTBA C OJAHOW MEPEMEHHON M MX CUCTEMBI; 1aBaTh rpauyecKyro
WJUTIOCTPALMIO MHOYKECTBA PEILIEHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

OnepupoBath Ha 0a30BOM YypOBHE (PYHKUMOHAIbHBIE TOHATHS U SI3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMpENeisITh 3HaueHue (YHKIHMH IO
3HAYEHHUIO apryMEHTa; ONpPeNesiTh CBOMCTBA (PYHKIMM 1O €€ rpaduky.

CrpouTh rpaduKu 31eMEeHTapHbIX QyHKIuil Buga , Y = X%,y = x5,y =+/x ,

k o . .
Y= =, ONnuChIBaTh CBOWCTBA 4YHUCIOBOM (QyHKIMU 10 €€ Trpaduky (mpu
X

H€O6XO}II/IMOCTI/I C HaHpaBJISII-OIIIef/’I HOMOIIIBIO).

9 KUIIACC

Yucia v BbIYMCICHUS

CpaBHUBATh U YIIOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

BrimonnaTs apudmMeTnyeckre NeHCTBUS C pallMOHATBHBIMU YUCIIaAMH, COYeTas
YCTHBIE U TMHCbMEHHBIE NPHUEMBI, BBIMOJHATh BBIYHMCICHUS C HPPALUOHAIBHBIMU
YUCIIaMHU.

HaxonuTh 3HaUeHUs1 CTeNEHEN C LENbIMU TOKA3aTEISIMHA U KOPHEW; BEIYUCIATh
3HAYEHUS YUCJIOBBIX BBIPAKEHU.

OKpyryisiTh  A€HCTBUTENIbHBIE YHUCJA, BBINOJIHATh MPUKUAKY peE3ysibTaTa
BBIUHCJIEHUH, OLICHKY YUCJIOBBIX BBIPAKCHUM.

YpaBHeHus1 1 HEPABEHCTBA

Pemiate nuHeliHbIE U KBaJpaTHbIC YPABHEHUS, YPABHEHMSI, CBOJSIINECS K HUM,
MPOCTEHIIHE JPOOHO-PAIIMOHAIBHBIE YPABHEHHUS.

Pemate mnpocteimme CHUCTEMBI JBYX JIMHEUHBIX YPaBHEHUU C JByMs
IIEPEMEHHBIMM M CHUCTEMBI JBYX YPAaBHEHUW, B KOTOPBIX OJHO YpPaBHECHHE HE
SABJISIETCSL IMHEUHBIM (110 BU3YaJIbHOM o1ope).

Pemate mpocTeiilme TEKCTOBBIE 3ajadyd  alreOpanyecKuM CIIOCOOOM C
MIOMOIIBK) COCTABJIICHUS YPAaBHEHHS WM CUCTEMbI JBYX YPAaBHEHUU C JABYMS
MIEPEMEHHBIMHU.

[IpoBOIUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHWU M CHCTEM YpPaBHCHHUH, B
TOM YHCJI€ C IPUMEHEHUEM IpauuecKux npeicTaBieHuil (ycTaHaBIUBaTh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUM pEIlICHUS], €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemiate nuHelHbIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaThb
pEILICHUE HEPABEHCTB HA YHCIOBOW MNPSIMOW, 3alUCHIBATH PEIIEHUE C IMOMOIIBIO
CHMBOJIOB.

Pemate cucTeMsbl TMHEWMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIIOBOM
MPSMOM, 3aIUCHIBATH PENIEHHUE C TOMOIIBIO CUMBOJIOB.



Hcnonb30BaTh HEPABEHCTBA MIPHU PELIEHUU PA3IMYHbIX 3a7a4.

DyHKUUHA

PacnoznaBath (yHKIIMM H3y4eHHBIX BHIOB. lloka3piBaTh CXEeMAaTHYECKH
pacmojoKeHHe Ha KOOPAMHATHOW TIUIOCKOCTH TpadukoB (yHkimii Buma: Y = KX,

k .
y=kx+b, ,y=ax2+bx+c,y=x3y =+x,y= ~ B 3aBUCHMOCTH OT 3HAYCHHIA

K03 (PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKIUH.

Ctpoutrb M HM300paxkaTh CXEMaTUYECKU TpauKy KBaJpaTHUUHBIX (DYHKIIHH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUI MO UX Tpadukam.

Pacnio3HaBaTh KBaApaTUYHYH (QYHKIUIO MO (QopMyle, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIUN U3 peanbHOU KU3HU, PUIUKHU, T€OMETPHH.

YucaoBble M0CJI€10BATEILHOCTH U MIPOrPeccHm

Pacnio3naBaTh apu(pMeTUUECKYI0 U TEOMETPUUECKYIO MPOrPECCUU MPU Pa3HbIX
crnoco0ax 3agaHusl.

BbimoyiHATS  BBIYMCIEHHS €  HCHOJB30BaHHEM (opmyn N-ro  wieHa
apu(pMETHIECKO U TEOMETPUYECKOW MpOrpeccuii, CyMMbl MEpBbIX N ujeHOB (C
OTOPO¥ Ha CIIPaBOYHYIO HH(OPMAIIHIO).

Pemate 3amaun, CBA3aHHBIE C YHMCIOBBIMHU MOCJIEAOBATEIBHOCTSIMH, B TOM
qyclie 33/1a4d U3 PEaNbHOM KU3HMU (C MCMOJIb30BAaHUEM KaJbKyJIATOpa, LU(PPOBBIX
TEXHOJIOTHUH).

OEJIEPAJIBHASAPABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS». 7-9 KJIACCBI
Lenau n3yyeHusi yuedOHOro Kypca

O6mume uenu wu3ydeHus ydeOHOro kypca «['eoMerpusi» MpeACTaBICHBI B
ITOOIT OOO. OHu 3aKIHOYaIOTCs, MPEKIE BCETO B TOM, YTO Ha YPOKAX r€OMETPUH
oOydJaromuiicss y4uTCAd TPOBOAHWTH JIOKAa3aTelIbHBIE PACCYKICHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUECHUS, JOKa3blBaTh HWCTUHHBIC YTBEPXKICHUS M CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKAECHUS «OT MPOTUBHOTO», OTIUYATh
CBOICTBa OT MPHU3HAKOB, (HOPMYyIUPOBATH OOpaTHBIE yTBEpXKIAcHUs. B o0ydeHuu
YMEHUIO pacCyXkJaTh COCTOUT Ba)XHOE€ BOCIUTATEIbHOE 3HAYEHHE U3YUYEHUS
r€OMETPUH, IPUCYIIIEE UMEHHO OTE€UECTBEHHONM MaTeMaTHYeCKON HIKOJIE.

Bropoil uenpi0 u3ydeHUsT TE€OMETPUU SBISIETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MpU PEIICHUU KAaK MaTeMaTH4YeCKHUX, TaK MU MPAKTUYECKHX 3aaad,
BCTPEUAIOIIMXCSI B pEajlbHOM  JKM3HM. ODTOMY  COOTBETCTBYET  BTOpas,
BBIYUCIIUTENbHAA JIMHUSA B M3YYEHUU TE€OMETpUM B IKose. s 3TOro yduTento
PEKOMEHIyeTCs noAOUpaTh  3aJauu MPAKTUYECKOTO Xapakrtepa  JJs
paccMaTpUBAEMBIX TE€M, YYUTh OOYYAIONIUXCS CTPOWTh MAaTEMAaTUYECKHE MOJCIH
peanbHbIX JKM3HEHHBIX CHUTyallMi, TPOBOJUTH BBIYUCICHUS U  OLICHUBATH
aJIcKBaTHOCTh TOJIYYEHHOro pe3ynbrata. KpaliHe BakHO MNOAYEPKUBATH CBA3U
FEOMETPUM C JAPYTMMHU NpeAMETaMU, MOTHUBHUPOBATH HCIOJIb30BATh OIpPEACICHUS
FEOMETPUUECKUX (PUTYp W TOHSATUN, JEMOHCTPUPOBATH MPUMEHEHHE IMOTYYCHHBIX
yMeHUM B (pU3UKE U TEXHUKE. DTU CBSI3U Haubosiee iPKO BUJIHBI B TeMax «BekTopsiy,
«Tpuronomerpuueckue CcoOoTHOWEHUA», «Merong koopauHat» U «Teopema
[Mudaropar.



MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypc
«I"'eomeTpusl», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC pPa3Jeibl COACPIKaHUA:
«['eomerpuueckue ¢Gurypsl M HUX CBOHCTBa», «M3MepeHHe TeOMETpUYECKUX
BEJIMYMH», a Takxke «JlekapToBbl -KOOpPAMHATBI Ha IUIOCKOCTW», «BEKTOpbI»,
«/IBmxxenus mnockoctu» u «IIpeobpazoBanus mogooOus».

VY4eOHbIN MIaH MpeaycMaTpuBaeT U3ydeHUEe reoMeTpur Ha 0a30BOM YPOBHE,
UCXOAs M3 He MeHee 68 yueOHBIX YacoB B y4eOHOM Tojay, BCEro 3a TpH Troja
oOydeHnus — He MeHee 204 yacos.

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

7 KIIACC

HauanbHbie noHsTuga reomerpuu. Touka, mpsiMasi, OTPE3OK, Jyd. YToJ. Bumasl
yrjoB. BeprTukanbHble U CMEXHble yribl. buccektpuca yrina. Jlomanas,
MHOTOyToJbHUK. [lapannenbHoCTh U NEPHIEHANKYISIPHOCTD NPSIMBbIX.

*Cummerpuunbie  (Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPUM ™2,
[IpuMepbl CUMMETPUH B OKPYIKAIOIIIEM MHUPE.

*OCHOBHBIE TOCTPOEHUS C TOMOIIBIO LIUPKYJIS U JIMHEUKU ™.

Tpeyronsnuk.  Bwicota, = Memumana,  OHCCeKTpHca, HMX  CBOMCTBA.
PaBHOOEApEeHHBIN 1 paBHOCTOPOHHUN TPEYroJbHUKU. HepaBeHCTBO TpeyronbHUKA.

CaolicTBa U MPU3HAKU paBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M MPU3HAKK NapaJIeAbHbIX OpsiMbIX. CyMMa yriioB TPEYroJbHUKA.
BHemHue yriasl TpeyrojibHUKA.

[IpsmoyronbHblid  TpeyroibHUK. (CBOMCTBO MeIHMaHbl MPSMOYTOJIBHOTO
TPEYroJibHUKA, MPOBEAEHHON K TunoTeHy3e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIbHBIX
TPEYroNbHUKOB. [IpsIMOYTOIBHBIN TPEYroJbHUK € yIiioM B 30°.

HepaBenctBa B reomeTpun: *HEpaBEHCTBO TPEYroJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OOoJIbIlIeM YIJIe W OOJbIIeH CTOPOHE TPEYrOJIbHHKA.
[lepneHauKygp U HAKIOHHAS.

*TeomeTpuueckoe Mecto Touek.* buccekTpuca yria W CepeaUHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTh M KpYyr, XOpJa U JIHaMETp, HUX cBoilcTBa. B3ammHoe
PAacCIoJIOKEHHE OKPYKHOCTH M mpsiMou. KacarenpHass M cekymas K OKPYKHOCTH.
OKpyXHOCTh, BIHCAaHHasi B yroj. BmnucaHHas W ONHUCaHHAs OKPYXHOCTHU
TPEYTroJIbHUKA.

2 3,I[€CI> n gajce * * 0003HAYCHBI TEMbI, U3YUCHHUC KOTOPLIX IMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIIaHC. He;[aror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HU3y4acMoro MarcpuaJjia.



8 KUIIACC

YeteipéxyronsHuky. Ilapamnenorpamm, ero NnpusHakd U cBoucTBa. HacTHbIe
Cllyyad NapajuieorpaMMoB (MPSAMOYTOJbHUK, POMO, KBaapar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOHCTBAa U IPU3HAKHU.
IIpssmoyronpHas Tpaneunus.

*Meron ynBoeHus Menuanbl. LleHTpaapHas cUMMETpHSI.

Teopema Paneca u TeopemMa 0 IPONOPIUOHAIBHBIX OTpe3kax. CpeHue TUHUN
TpEyroJbHUKA U Tpanenuu. L{leHTp Macc TpeyrojabHHKaA.

[lonobue TpeyroapbHUKOB, Ko3(pduuueHt mnoaodus. I[lpuszHaku nogoOUs
TpeyroibHUKOB™. [IpuMeHeHnne no1oous Npu perieHu NPakKTUYeCKUX 3a/1a4.

CpoiictBa myomanaei reomerpuueckux @uryp. Dopmynbl s IUIOLIAAH
TpEeYrojibHUKa, MapajienorpamMma, pom0Oa u Tpaneuuu. OTHOIIEHHE IUIOIIAEH
NOJIOOHBIX QUTYP.

Boeluncnenve miomaaeid TpeyroJlbHUKOB MU MHOTOYTOJIBHHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemieHuu
NPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO yrja MpSMOYTOJIbBHOTO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHoMeTpuueckue GyHKIUU YIIIOB
B 30° 45° n 60°.

BrucanHbIE U LIEHTpaAIbHBIE YIVIBI, YTOJI MEXKIY KacaTelIbHON U XOpAOHU. YIUIbI
MEXIY XOpJaMH M CEKylUMMH. BIHMCaHHBIE W OINHMCAHHBIE YETHIPEXYTOJIBHUKM.
B3aumHoe pacnonoxkeHue nByxX okpyxHocted. Kacanme oxpyxHocTteil. OO6mue
KacaTeJIbHbIE K ABYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yriaoB ot 0° gmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKAECCTBO. POPMYIIBI IPUBEICHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PemieHue
MMPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHHYCOB U TEOPEMBI CUHYCOB.

*TIpeobpazoBanne mogobus. [TogoOue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o MpoU3BENEHUN OTPE3KOB XOPI, TEOPEMBI O IPOU3BEIACHUN OTPE3KOB
CEKYIIHNX, TeOpeMa O KBaJpaTe KacaTelIbHON ™.

Bektop, gnumHa  (MOJylib)  BEKTOpa,  COHAIpPAaBIEHHBIE  BEKTOPHI,
MIPOTUBOMOJIO)KHO HAIPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpaldM HaJ BEKTOpaMu. PasioxxeHue BeKTOopa 1O JABYM
HEKoJUTMHEeapHbIM BekTopaMm. Koopauuatsel BekTopa. CkansipHOE NPOU3BEIICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOXKJACHHS JJIMH U YIJIOB.

JlekapToBBI KOOPAMHATHI HA TIOCKOCTH. *YpaBHEHHS MIPSIMON™ M OKPYKHOCTH
B KOOpJMHATaX, MEPECEYEHUE OKPYKHOCTEW M MNPSMBIX. METOoA KOOpJIHMHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlIMHA OKpYXKHOCTH. ['pagycHas u paaraHHas
Mepa yIJa, BBIYMCIEHHE JUIMH Ayr OKpyxkHocre. [lmomanes kpyra, cekropa,



CerMeHTa.
*JIBuKeHHUS TUIOCKOCTH M BHYTPEHHHE CHUMMETpud Guryp (3reMeHTapHbIe
npencrasnenus). [lapannensusrit nepenoc. [loBopot™.

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «"EOMETPUS» (TTO
I'OJAM OBYYEHNA)

OcBoenne yueOHOro kypca «l'eoMeTpus» Ha YpOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus JOJKHO OOECreYuBaTh JOCTHKEHUE CICAYIOIMMNX TMPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB:

7 KIIACC

Pacnio3naBaTh n3yueHHbIE reOMETpUYECKre (DUTYPBI, ONIPEACISITH UX B3aUMHOE
PacIioIoKEeHHE, M300pakaTh TeOMETPUYECKUE (UTYPBI; BBIMOJHATh YEPTEKHU II0
YCJIOBHUIO 3ajauu. VM3MepsTh JIMHEWHbIE M YIVIOBbIE BEJIMYMHBI. Pemare 3amaud Ha
BBIYMCIICHUE JJIUH OTPE3KOB U BEJIUUUH YTJIOB.

Hlenate rpyOyr0 OIIGHKY JMHEWHBIX U VYIJOBBIX BEJIMYHUH TIPEIMETOB B
peasbHON KW3HHU, Pa3MEPOB MPHUPOJIHBIX OOBEKTOB. PasznuuaTh pa3sMepsl ITHUX
00BEKTOB TIO TIOPSJIKY BETUIHHBI.

Ctpoutrh 4YepTeXKd K TEOMETPUUYECKUM 3ajadaM (C  HCIOJb30BaHUEM
CMBICJIOBOM OTIOPBI: HABOASIIME BOIIPOCHI H/UIIH aIrOpUTMa YIeOHBIX ICHCTBUM).

[Tonb30BaThCAd TpU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BATh
IIPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

[TIpoBOIUTE AOKA3aTEIbCTBA HECIOKHBIX T€OMETPUUYECKUX TEOPEM.

ITonb30BaThCAd TpU3HAKAMM PABEHCTBA MPAMOYTOJIbHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM MEJIMaHbl, MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pEILICHMH TEeOMETPUUECKMX 3a/Jad (C HCMOJb30BAHUEM 3PUTEIHLHON HATJISAHOCTH
u/vnm BepOaIbHOM OMOPHI).

OrnpenensaTs MapaieabHOCTh MPAMBIX C TTOMOIIBIO YTJIOB, KOTOpPhIE 00pazyeT
¢ HUMH cekymas. Onpenenarh NapajiedbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSAMOU 10 TOYEK APYroM MpsMOi.

Pemrate 3a7aumn Ha KireTyaTol Oymare.

[TpoBOAMTH BEIUMCIICHHUS U HAXOAUThH YHUCIIOBBIC M OYKBEHHBIC 3HAUCHHS YTJIOB
B I€OMETPHUYECKUX 3ajJadyax C HMCIIOJb30BAHHMEM CYMMBI YTJIOB TPEYrOJBHHKOB M
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX IIPU IIEPECCUCHUH JIBYX
MapajuieIbHBIX TPSIMBIX CEKylle. Pemate mpakTHYEeCKHe 3aJlaud Ha HaXOXKJICHUE
YIJIOB.

HNmets mpesicTaBiieHUE O TOHITHE T€OMETPUYECKOTO0 MECTA TOUYEK.

@opMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa
OKPY’KHOCTH, TMOJIb30BAThCSI MX CBOMCTBAMHU. YMETh NPUMEHSITH 3TH CBOWCTBA IpHU
pEIIEHUH 3aja4.

OpHEeHTHPOBATHCS B MOHATHUSAX: ONMMCAHHASI OKOJIO TPEYTOJIbHUKA OKPY>KHOCTb,
LEHTP OMUCAHHOU OKpYx)HOCTU. OnepupoBaTh Ha 0a30BOM YPOBHE (PaKTamMHu O TOM,



YTO OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCSl B OJTHOU TOYKE, U O TOM, 4YTO
CEpEIUHHBIE TEPIEHAUKYIIAPBl K CTOPOHAM TPEYTOJIbHUKA IMEPECEKAIOTCS B OAHOU
TOUYKE.

OpueHTUpOBaThCSI B TMOHATUSAX U ONEpUPOBATh Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPYXKHOCTH, TeOpeMa O MNEPIECHIAUKYISIPHOCTH KacaTelIbHOM U
paauyca, MpoOBEAEHHOIO K TOUKE KACAHUS.

Nmers mpencraBiieHHE O MPOCTEUIIMX TEOMETPUUYECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE IMOCTPOEHUS C MOMOIIBID LUPKYJS U
JIMHECHKHU.

8 KUIACC

Pacno3snaBaTh OCHOBHBIE BHJIBl  UYETBIPEXYTOJIBHUKOB, WX  DJIEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMH IIPH PEIICHUH T€OMETPUUSCKHUX 3a]1a4.

OpueHTHpOBATHCSI B MOHATHH — TOUYKHU IMEPECEUYCHUs MEIUaH TPeYroJIbHUKA
(eHTpa Macc) B pelieHruy 3a1a4.

Brnaners noHsitueM cpeaHel TUHUU TPEYTOJIbHUKA U Tpaneluu, TPUMEHSITh UX
CBOMCTBA IIPH PEIICHUHU MPOCTEHUIITNX TEOMETPUIECKUX 3a7a4. IMeTh npeacTaBicHue
o Tteopeme daneca u TeopemMe O MPOMOPIUOHATBHBIX OTPE3KaX, MPUMEHATh UX IS
pEIIeHHs MPAKTUYECKHUX 3a71a4 (C OMOPON Ha 3PUTENIbHYIO HATJISATHOCTB).

[IpuMeHsAT, TPU3HAKK TOAOOUS TPEYTrOJIBHUKOB B PEIICHUU HECIO0XKHBIX
reOMETPUYECKHUX 3a/a4.

[lonb3oBaThcst Teopemoin [ludaropa st pemieHUs TEOMETPUYECKUX H
PAKTUYECKUX 3a]a4.

Brnagets mOHATHSMH CUHYCa, KOCHMHYCa W TaHTeHca OCTpPOro yria
NPSIMOYTOJIBHOTO TPEYroyibHUKA. [l0Ih30BaThCsl ATUMHU TOHSATUSMU IS PEIICHUS
NPAKTUYECKUX 3a7a4 (IPH HEOOXOJUMOCTH C OMIOPOM Ha aJTOPUTM TpaBuIIa).

Beruncnare  (pasnmuuHbBIMH - criocoOamMu) (C OMOpOHM Ha  CIPABOYHYIO
uH(pOpPMAINIO) TUIOMAAh TPEYrOJbHUKA W TUIOMIAAM MHOTOYTOJBHBIX (UTYP
(MOnB3ysACh, TI€ HEOOXOAUMO, KAIBKYIATOPOM). [IpuMeHsITh OMydeHHBIE YMEHUS B
MPAaKTUYECKUX 3a/1avax.

Brnanerp NOHATUSMH BIHCAHHOTO U IEHTPAJIBHOTO YIJIa, MCHOJIb30BAThH
TEOPEMBbl O BIHUCAHHBIX Yriax, YrJlaX MEXIy XOpJAaMmH (CEKYIIMMHU) U YIJIe MEXIY
KacaTeJIbHOW M XOPJI0M MPU PELUICHUHU MPOCTEUIINX TEOMETPUUECKHUX 3a/1a4.

Brnanerb MOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOICTBA
OMMUCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUU MPOCTEHUIITUX 3a]1ay.

[IpuMeHsATh NONYYEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTHh MaTeMaTHYECKHE
MOJIEH JIJISl 3a]lad peaIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCIICHHUS C
MPUMEHEHUEM TMOJ00UST W TPUTOHOMETpUU (MOJB3YSCh, TJe HE00XOAUMO,
KaJIbKYJIATOPOM).

9 KIIACC

3HaTh TPUTOHOMCTPHUYCCKHC q)YHKHI/II/I OCTPBIX VYIJIOB, HaXOAWThb C HX



MOMOIIFI0  PA3JIMYHBIC JJIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHne
MPSMOYTOJILHBIX TPEYTOJILHUKOBY). HaxomuTh (¢ MOMOIIBIO KANBKYJISATOPA) JJIUHEI U
YTIIBI 7151 HETAOJMMIHBIX 3HAUCHUH.

[Tonp3oBaThCs opMynamMu MPUBEACHUS U OCHOBHBIM TPHUTOHOMETPHUYECKHUM
TOKJECTBOM JUII HAXOXJACHHUS COOTHONICHWH MEXIY TPUTOHOMETPHUYCCKUMU
BEJIMYMHAMH (C OMOPOM Ha CIIPABOUYHYIO MH(OPMAIIHIO).

Hcrnonp30BaTh TEOPEMBbI CHHYCOB W KOCHHYCOB JISI HaXOXKIEHUS Pa3THYHBIX
DJIEMCHTOB TPEYrOJIbHUKA («pEHICHUE TPEYroJbHUKOBY), NPHMEHATh HUX MpHU
PEIICHUH MPOCTEHIINX TEOMETPUICCKUX 3a1ad.

BrnaneTts mousTusMu npeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX JIECMCHTOB
noo0HbIX ¢uryp. Iloap30BaThcsi CBOWCTBAMHU TOJOOMS TPOU3BOJBHBIX (HTYD,
YMETh BBIYUCIIATH JJIMHBI U HAXOJIUTh YTl y MOAOOHBIX (uryp (Mo anroputTMmy
yueOHBIX JelicTBuid). [IpuMEHATh CBOWCTBA MOJOOMS B NPAKTUYCCKUX 3aadax.
YMeTh NPUBOJIUTH IPUMEPHI TTOJTOOHBIX (PUTYP B OKPYKAFOIIEM MHPE.

[Tonp3oBaThCs TeopeMaMu (110 BH3YaJIbHOW OMOPE) O MPOU3BEIACHUH OTPE3KOB
XOPJI, O IPOU3BEJICHUH OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOpAMH, TOHMMATh WX TEOMETPHUYCCKUH M (PU3MUCCKHMA
CMBIC]I, TPUMEHATh WX B PCIICHHH T'C€OMETPUYCCKUX H (U3HMYCCKUX 3ajad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHSI IJTUH U YTJIOB.

[Tonmp30BaThCS METOIOM KOOPAMHAT HA IUIOCKOCTH, MIPUMEHSTH €T0 B PEIICHUU
TE€OMETPUICCKUX U IPAKTHUECKUX 3aad.

Bnagerp MOHATHSMH TPaBHILHOTO MHOTOYTOJIBHHMKA, IJIMHBI OKPYXXHOCTH,
JUIMHBI IYTH OKPYXHOCTH WM paJdaHHONH Mephl yIiia, YMETh BBIYHCIATH IUIOIIAb
Kpyra M €ro d4acteil (c omopoil Ha cCIHpaBouHyH wWH(opmaiui). [IpuMeHsITH
TIOJTyYCHHBIC YMEHUS B IPAKTHUECKHUX 3aa9ax.

Haxomuth ocu (MM LEHTPHI) CUMMETpHH (GUTYpP, TPUMEHSTH JIBIKECHUS
TUTOCKOCTH B MPOCTEHIIINX CITyJasiX.

[TpuMeHATh TONyYeHHBIC 3HAHWS Ha TMPAKTUKE — CTPOUTH MAaTeMaTHUECKUE
MOJICIH JIJIS 337249 pPeabHON KU3HU M MTPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHUS C
MPUMEHEHUEM TIOIOO0MS W TPUTOHOMETPUUECKUX (PyHKIHMM (MOIB3ysch, TIe
HEO0OXO0UMO, KAJIbKYJISITOPOM).

OEJIEPAJIBHASA PABOYASA ITPOTPAMMAYUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KITACCHI

Hean udyyeHus y4eOHOro Kypca

B coBpemeHHOM 1M(pPOBOM MHUpPE BEPOSTHOCTb M CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIIYIO0 3HAUMMOCTh, KaK C TOUKU 3PEHUS MPAKTUUECKUX MPUI0KEHUH, TaK U
ux poiu B oOpa3zoBanuu. Kaxaplii 4eloBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE HMMEIOIIUXCS Yy HEr0 JaHHBIX. A JJisi 0OOCHOBAHHOI'O MPUHSTUS PEUICHUS B
YCJIOBUSIX HEJIOCTATKA WM M30bITKAa MHPOpMAIIUU HEOOXOIUMO B TOM YHUCIIE XOPOIIO
c(hopMUpPOBAaHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MblllieHHe. IMEHHO mo3ToMy
OCTpO BCTaJla HEOOXOAMMOCTh C(OPMHUPOBATH y OOyYAOUIUMXCS, B TOM YHCIIE
oOyuaromuxca ¢ 3I1P, QpyHKUMOHAIBHYIO T'PAaMOTHOCTh, BKIIIOYAIOIIYIO B ceOsl B



KaueCTBE HEOThEMJIEMOM COCTAaBIAIONIEH YMEHHE BOCIPUHUMATh M KPUTHYECKU
aHaJIM3UPOBaTh MH(OpPMAIINIO, MPEACTABICHHYIO B pa3au4HbIX (opMax, TOHUMATH
BEPOSITHOCTHBI  XapakTep MHOTUX pealbHBIX TMPOIECCOB U 3aBUCHUMOCTEH,
MPOU3BOJIUTh MPOCTEUIIINE BEPOATHOCTHBIE PACUEThl. 3HAKOMCTBO C OCHOBHBIMHU
MPUHIIMIIAMU cOOpa, aHAIN3a U MPEJCTABICHUS JaHHBIX U3 PA3IMUHBIX chep KU3HU
oO011iecTBa ¥ TocyAapcTBa MPUOOIIaeT 00yJaroIUXCs K 00IIECTBEHHBIM HHTEPECAM.

B crpykrype mporpammbl yueOHOro Kypca «BeposiTHOCTh W CTaTHCTHUKA»
OCHOBHOUM WIKOJbI BBIJEIEHBI CIEAYIONIUE COJIePKATETbHO-METOJUYECKUE JIMHUMU:
«IIpencraBineHue JaHHBIX W OMNHUCATeNbHas CTAaTUCTHKa»; «BeposTHOCTHY;
«3neMeHTbl KOMOUHATOPUKNY; «BBegeHue B Teoputo rpadoBy.

Conepxanue nuHuu «lIpencraBieHue AaHHBIX U OMHUCATEIbHAS CTATUCTHKA
CITY)KUT OCHOBOH Ji1s1 (HOPMUPOBAHUS HABBIKOB pa0OThI ¢ MH(pOpMAIUE: OT YTCHUS U
UHTEpnpeTanuu uHPOpMAaIUU, MPEJCTABJICHHOW B Ta0iuIax, Ha JauarpaMmax u
rpadgukax 10 cOopa, MpeACTaBICHUS W aHaiu3a JaHHBIX C HUCIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTHUK CpPEIHUX W pacceuBaHusi. Pabortas ¢ JaHHBIMU,
obyugaromuecs ¢ 3[1P yuatcs cuuThIBaTh U MHTEPIPETUPOBATH JAHHBIC, BBIJBUTATD,
apryMEHTHPOBAaTh M KPUTHKOBAaTh TMPOCTEHUININE THUIOTE3bl, PA3MBIILISATh HaJ
¢dakTOpaMH, BBI3BIBAOIIMMU HW3MEHYHMBOCTh, M OILICHMBAaTh WX BIUSHUE Ha
paccMaTpuBaeMble BETUYUHBI U TIPOIIECCHI.

NuTynTHBHOE TpeACTaBiICHUE O CIy4yallHON HM3MEHYMBOCTH, HCCIEAOBAHHE
3aKOHOMEPHOCTEN M TEHICHIIMI CTAHOBUTCSI MOTUBHUPYIOIIEH OCHOBOM JIJISl U3YUECHUS
TEeOpuHn BeposiTHOCTeH. boinbioe 3Hauenue s odyvatrontuxes ¢ 3I1P 3nech umeror
NPaKTUYECKUE 3aJaHUsl, B YaCTHOCTH OIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU
MOJIETISIMU.

[loHsiTue BEpPOSTHOCTH BBOAUTCS KaK Mepa MPaBIONOao0Us CIIy4ailHOTOo
coObrtus. [Ipu mzydyenun kypca oOyuaromuecs: ¢ 3[1P 3nakoMsTCs ¢ mpocTedmuMu
METOJIaMH  BBIUMCJIICHUS  BEPOSITHOCTEH B  CIy4alHBIX  OKCIIEPUMEHTaxX C
PaBHOBO3MOXXHBIMH ~ 3JIEMEHTAPHBIMH  HCXOJaMH, BEpPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJIAIONIMMHU CTaBUTh W pelIaTth 0oyiee CIOXKHBIE 3anadd. B Kypc BXOAST
HayaJbHblE MPEJICTABICHUS O CIy4alHbIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTEPUCTUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroOIIUXCA C
3[IP ¢ MHOXECTBAMM M OCHOBHBIMU ONEpAUsIMM  HAJ  MHOXKECTBaMHU,
paccMaTpuBalOTCsl NpPUMEpPhl NPUMEHEHWs [JIs pelieHus 3ajad, a TakkKe
HCIIOJIb30BaHUs B IPYTHUX MAaTEMAaTUUECKUX KypcaX U YUYEOHBIX MpeaMeETax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xmaccax u3ywaercs Kypc «BeposSTHOCTb M CTaTUCTHKa», B KOTOPBIN
BXomAT pasnaensl: «lIpencraBneHue MaHHBIX W ONKMCATEIbHAS CTATUCTUKAR;
«BeposaTHOCTEY; «DIeMEeHThl KOMOUHATOPUKHY; «BBeaeHne B Teopuro rpadoBy.

Ha wu3yuenue nanHoro kypca OoTBOAUT | yueOHBINM Yac B HEAENIO B TEUCHUE
Kak7oro roga ooydenwus, Bcero 102 yueOHBIX yaca.



COIEPXAHUE YUEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA (ITO
I'OAM OBYYEHNA)

7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIMI], AUAarpaMM, IpadukoB. 3aroiHEHHE
Ta0JIMI], YTCHUE U MOCTPOCHUE JUarpaMM (CTOIOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX).
UteHue rpauKoB pealibHBIX MpolleccoB. M3Biaeuenue nHpopMaiu U3 quarpaMmm U
TaOJIMII, UCTIOJIL30BAHUE U MHTEPIPETAIUS TAHHBIX.

OnucaTtenbHas CTaTHCTHKA: CpelHEe apupMEeTHYecKoe, MeJMaHa, pa3Max,
HauOoJibllice W HaWMEHbIIIEE 3HAYCHUsT HaOopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIy4alHOM U3MEHYHUBOCTH.

*CnyyaliHbIii SKCHICPUMEHT (OTBIT) M CIIy4aiiHOe coObITHE. BeposTHOCTh u
gacToTa. Pojb MajoBEpOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX COOBITHI B MPUPOJE U
B oO1IecTBe. MOHETa 1 UrpajbHas KOCTh B TEOPMH BEPOSTHOCTEH *>,

*I'pad, Bepmmna, peOpo. Crenenp BepuminHbl. Yucno pédep u cymmapHas
creneHb BepmuH. I[lpeacraBinenune o cBs3Hoctu rpada. llemu w nukiel. [yt B
rpadax. O6xox rpada (iepos myTh). [Ipencrarnenue 06 opueH TUPOBaHHOM Tpade.
Pemenue 3amay ¢ nomonisio rpados™.

8 KUIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, d3JEMEHT MHOXECTBa, MNOAMHOXecTBO. Omnepanuu Haj
MHOKECTBaMH: 00bEIMHEHUE, epeceueHue, nonoiHenne. CBoMCTBa onepaiuii Haj
MHOECTBAMM: IEPEMECTHUTEIIBHOE, COUYEeTaTeNIbHOE, pacrpeenuTenbHOE,
BKIItOUeHUd. Vcmonp3oBaHue rpadUyecKOro TMPEACTAaBICHHUS MHOXKECTB IS
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUMW, IPU PEUICHUHU 3a1aY.

*M3mepenue paccemBaHUs JaHHBIX. Jlucrepcus M CTaHAAPTHOE OTKJIOHEHHE
YUCJIOBBIX HA0OPOB. J[marpaMma pacceuBaHms ™.

DOnemMeHTapHble COOBITHS  ciaydailHOrO ombiTa. CrydaifHble  COOBITHS.
BepositHocTr coObITHII. ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crnydaiinblii BeIOOp. CBSA3b MEXKYy MATOBEPOSTHBIMHU U MPAKTHYECKU JOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIC, OOIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa J€pEBbEB: EIWHCTBEHHOCTh TIYyTH, CYIIECTBOBAHUE
BHUCSIYEH BEPUIMHBI, CBS3b MEXIY YHUCIOM BepUIMH U uucioMm peodep. I[lpasuio
yMHOXkeHus. Pemenue 3aiad ¢ moMouisio rpados.

[IpotuBomnonoxkupie coObiTHs. Juarpamma Oiinepa. OObeauHeHUEe WU
nepeceuenne  coObitmii.  HecoBmectHole  coOwbitms. DopMyna  CIOXKEHUSA
BEPOATHOCTEHU. YCIOBHAas BEpOATHOCTh. lIpaBmiio ymHoxkeHus. HeszaBucumelie
coobiTuda. IlpeacTtaBieHue skcriepuMeHTa B Bujle JepeBa. Pemienue 3agad Ha
HaxO0XJICHUE BEPOSITHOCTEH C TMOMONIBIO JiepeBa CIy4yalHOrO0 SKCIEPUMEHTA,
auarpamm Ditnepa™.

3 3,I[€CI> n gajce * * 0003HAYCHBI TEMbI, U3YUCHHUC KOTOPLIX IMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIIaHC. He;[aror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HU3y4acMOoro MarcpuaJjia.



9 KUIIACC

[IpencraBinenne naHHbBIX B BHJE Tabnui, JaMarpamM, TIpadukos,
MHTEpIpeTalus JaHHbIX. UTeHHe M MOCTpOoeHUe Tabiul, AUarpaMm, rpaukoB IO
pEeaIbHbIM JaHHBIM.

[TepectanoBku u ¢akropuan. CoueTaHusl U YUCIO coueTaHUil. *TpeyroabHUK
[lackansa™. Pemenue 3aa4 ¢ UCOJIb30BaHUEM KOMOMHATOPUKHU.

*T'eomerpruueckass BeposTHOCTh. CiydallHbIM BBIOOp TOYKH U3 (QUTYyphl Ha
TUTOCKOCTH, U3 OTPE3Ka M U3 IyTH OKPYKHOCTH ™.

Hcneitanne. Yenex u Heyaaua. Cepust HCIIBITaHUM 10 niepBoro ycrexa. Cepus
ucneiTanuii bepuynnu. BepositTHocT coObITUI B cepuu UCTIbITaHUM bepHyim.

CiyuaiiHasi BeJIMYMHA M PACIPENCIICHUE BEPOSTHOCTEH. Maremartuueckoe
OXKHMJIaHWE W gucrnepcud. [Ipumepbl  MaTEMaTHYEeCKOro  OXKUJAHUS — Kak
TEOPETUYECKOTO CPEAHETO 3HAYEHMS BEIWYMHBL. MaTeMaTH4YeCKOe OKHUIAHUE H
JUCIIEPCHUS CIIy4ailHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHymm.

[lonsitue o 3akoHe OousbluMx uucesl. M3MepeHne BepOsSTHOCTEH C MOMOIUIBIO
yacToT. PoJib 1 3HaUeHHe 3aKOHa OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.

IVNTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHNA
®EJIEPAJILHO PABOYEM ITPOI'PAMMEBI KYPCA «BEPOSITHOCTD U
CTATUCTUKA» (II0 TOJAM OBYYEHNA)

Hpe,ZIMeTHLIG PE3YIbTATBI OCBOCHHUA KypcCa «BCpO}ITHOCTB U CTaTUCTHKaA» B 7—
9 knaccax XapaKTCPU3YIOTCA CICAYIOMUMHU YMCHUAMU.

7 KIIACC

Yurare wuHGOpMAIUIO, NPENCTABICHHYIO B TaONUIAX, HA JUarpamMmax;
NPEJCTaBIsATh JaHHBIE B BHJAE TaOJHI, CTPOUTH JUArpaMMbl (CTOJOHUKOBBIC
(cronbuaThie) M KPYroBbI€) MO0 MAacCMBaM 3HAYEHUH (C MCTIOIB30BAHUEM 3PUTEIHLHOMN
HaIJISTHOCTH W/WIN BepOaTbHOM OIOPHI).

OnucelBaTh W UHTEPIPETUPOBATH  pEalbHbIE  YKCIOBBIE  JIaHHBIE,
Mpe/ICTaBICHHbIE B TAOMWIIaX, HA AMAarpammax, rpadukax.

OpueHTHpOBAaTbCA B TOHATHUAX M ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
cpeaHee apupMeTHUECKOE, MEIMaHa, HauOoJIblllee 1 HAUMEHbIIIEEe 3HAYEHHUS, pa3Max.

NmeTp mnpencraBieHne O CIIydallHOM M3MEHUYMBOCTM Ha NPUMEpPAX LEH,
du3nUecKnX BEIMYMH, AHTPOMOMETPHUYECKUX JaHHBIX; MMETh MPEACTABICHHE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KIIACC

N3Bnekars U mpeoOpa3oBbiBaTh HHGOPMALIMIO, MPEIACTABICHHYIO B BHUJE
Tabaul, auarpaMmm, rpauKoB; MPEACTaBISATh JTaHHbIE B BUJE TaOJIUI, JUArpaMM,
rpauKoOB.

OnuchIBaTh MOCIIE COBMECTHOTO aHANNU3a JAHHBIE C TOMOIIbIO CTATUCTHYECKUX



MoKaszareyei: CpeaHUuX 3HAYEHUH W Mep pacceuBaHusa (pa3max, JUCIEpCcUs u
CTaHJApTHOE OTKJIOHEHUE).

HaxoauTe 4acTOTHI YUHCIOBBIX 3HAYEHHUI U YAaCTOThl COOBITUI, B TOM YHCIIE IO
pe3yiabTaTaM M3MEpPEeHHH U HaOJIIoJeHUN (C  HUCMOJIb30BAaHUEM 3PUTEIIHHOU
HarJIAIHOCTH W/WIIA BepOaIbHOU OMOPHI).

HaxoauTe BEpOATHOCTH CiydallHbIX COOBITUM B ONBITAX, 3HAas BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITH, B TOM 4YHUCJE B ONbITAX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU (C MCIOIB30BAHUEM 3PUTENILHONW HATJISIAHOCTU W/WIIU
BepOAIbHOM OTOPHI).

Nmers mnpencrtaBieHue o Tpaduueckux MOJAENAX: JEpeBO CIIy4ailHOro
AKCIIEPUMEHTA, AMarpaMMbl Diliepa, YKciIoBas MpsiMasi.

OnepupoBaTh MOHATUSAMHU Ha 0Aa30BOM YPOBHE: MHOYKECTBO, MOAMHOXECTBO;
BBITMOJHATh OINEpaIuy HaJl MHOXECTBAMU: 00beAMHEHHUE, IEPECeUeHUE, TI0NOJTHEHNUE;
NEPEUnCIIsATh DJIEMEHThl MHOXECTB; IPUMEHSATh CBOWCTBA MHOXECTB (C
UCIIOJIb30BAHUEM BU3YaJIbHOU OMOPHI).

Nmers mpencrtaBieHue o rpaduueckoM Mpe/CTaBICHUE MHOXKECTB U CBSI3Ei
MEXIy HUMU JIJIs1 OMMCAHMs MIPOLIECCOB U SBJICHHM, B TOM YKCJIE IPU PEIICHUH 3a/1a4
U3 IPYTUX y4eOHBIX MPEAMETOB U KYpPCOB.

9 KUIIACC

N3BnekaTs U peoOpa3oBbIBaTh MHMOOPMAIKIO, PEICTABICHHYIO B PA3IMYHBIX
UCTOYHUKAX B BUAE TaONUIl, JuarpaMm, rpaukoB; MPEJCTaBIATh AaHHbIE B BUIE
TaOIMII, JUArpaMMm, TpaduKoB.

Pemate mpocteiimne 3amaud OpraHM30BaHHBIM TIEpeOOpPOM BapUAHTOB, a
TaK)Ke C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Nmers mpencraBieHue 00 OMUCATENBHBIX XapaKTEPUCTHKAX ISl MacCHUBOB
YHUCJIOBBIX JAHHBIX, B TOM YHCIIE€ CPEHUE 3HAUECHUSI U MEPBI PACCEUBAHMSL.

HaxonuTe 4acTOThl 3HaYEHUW W YACTOTHI COOBITHS, B TOM YHUCJE MOJB3YACH
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOMIOACHHM (C OTIOPOM Ha CIIPABOYHYIO
nH(pOpMAITHIO).

HaxomuTe BEpOATHOCTH CIydalHBIX COOBITHI B M3Y4YEHHBIX OMNBITaX, B TOM
YHClie B OMBbITAaX C PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU COOBITUSMH, B CEpHUAX
WCIBITAHUH JI0 TIEPBOTr0 yCIIEXa, B CEPUAX UCIBITAHUN bepHysuin.

NmeTp mnpencraBieHWE O CIy4alHOM BEJIMYMHE W O PACHPEACICHUH
BEPOATHOCTEMN.

Nmets mnpencraBieHre O 3aKOHE OOJBIIMX YHUCET Kak O IMPOSIBICHUH
3aKOHOMEPHOCTH B CIIy4YalHOM M3MEHYMBOCTH U O POJI 3aKOHA OOJIBLIMX YKCEN B
MIpUPOJIe U OOIIECTBE.



TEMATHUYECKOE INTAHNPOBAHUE

TemaTtnueckoe TIAHUPOBAHNE W KOJIMYECTBE YACOB, OTBOAUMBIX Ha OCBOEHHUE
KaXJI0M Tembl ydyeOHOro mpenmera «Martematuka» (enepaibHOM ananTUpOBaHHOM
OCHOBHOUM  00pa3oBaTelbHOM MpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
oOydaromuxcs € 3aJepKKOH TCUXMYECKOTO pPa3BUTHSA, B LIEJIOM COBHAAAIOT C
COOTBETCTBYIOLLIUM pa3ziesioM QeaepanbHoil pabouyell mporpaMMbl  y4eOHOIO
npeamera «MaTtemaThka» 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOTO —OOMIETO
oOpazoBanusa. Ilpm »stom Opranuzanus BIpaBe caMa BHOCUTh HM3MEHEHHUS B
colepKaHUe U paclpejiesieHne ydyeOHOro matepuana Mo rojam oOy4yeHus, B
NOCJIEIOBATENIBHOCTh U3YUEHUS TEM U KOJIMYECTBO YaCOB HA OCBOEHUE KAXKI0U TEMBI,
ompeieSIieHHe OpraHu3aMoHHBIX (GopM 00yueHust u T.m. OOOCHOBAHHOCThH JaHHBIX
U3MEHEHHUI ompejenseTcss BbIOpaHHBIM oOpa3oBaTenbHOW opranuzauueidn YMK,
VUHAUBUAYaJTbHBIMU MCUXOPU3UYECKUMU 0COOEHHOCTSIMU KOHKPETHBIX
oOyuaromuxcs ¢ 3I1P, creneHpio yCBOGHHOCTH UMHU YY€OHBIX TEM, PEKOMEHAAINSIMU
no oTOOpy W ajantaluyd yueOHOro mMaTtepuaina Mo MaTeMaTUKe, MPeJICTaBICHHBIMU B
ITosicHUTENIBHOM 3alUCKE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoauyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM udposbie
Ne i/ pasi Konrpoasubie | IIpakTHyeckue (1pp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
1. [ToBTOpenwue 3a 6 ki no pezyapraram BIIP 11
2 Yucna u BeraucieHus. ParmonanbpHbie o5 1 bu6moreka [IOK
' qucIa https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3. AJIreOpauteCKue BLIpAKCHNIA 21 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4. YPaBHCHHS H HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
. Koopmunaret u rpapuicu. ymicum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
6. Tostopenne u 06odmenne 6 ! https://m.edsoo.ru/7f415b90
[ToBTOpenue no pesynbraram BIIP 2024-
7. 23
2025 yu.r.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 0
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8 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IlpakTuyeckue (1pp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTETeHb ¢ eJIbIM v bubmmoreka [{OK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPaKEHUSI. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 https://m. edsoo.ru/7f417af8
bubnuoreka [JOK
8 @yHKEH, OCHOBHBIC HOHATHA 2 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
? Dymxuuy. Hucnoseie dyniimn o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tostopenne u 06odmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (pp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
2 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOM IEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CHUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bu6mmoreka [IOK
> DymKim 16 ! https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBsie MOCIIEI0BATEILHOCTH 15 1 https://m.eds0o.ru/7f419d08
- [ToBTOpEeHUE, 0600IIEHNE, CHCTEMATH3AITUS 18 1 bu6mmoreka [JOK
3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kontpoabusbie | IlpakTnueckue o op
n/n Bcero u3yyeHusi | oOpa3oBaTebHbIE
padoThl padoTsbI
pecypchbl
CwmemnranHas 1poOb, MpeCTaBICHUE 1 bubnuoreka [JOK
1. CMEIIaHHOM IpoOU B BUJIC https://m.edsoo.ru/7f4211de
HEMpaBWIbHOHN 1po0Ou
5 U3zobpaskenue apobeii Toukamu Ha 1 bubmorexa IIOK
' YHCIIOBOM MPAMOI https://m.edsoo.ru/7f4211de
3 [IpencraBnenne AecATHIHON qpoOU B 1 bubmmorexa [OK
' BHJIE OOBIKHOBEHHOI https://m.edsoo.ru/7f4211de
5 1 bu6mmoreka [IOK
4. Cpasuenue npodeii https://m.edsoo.ru/7f4211de
5 KoMroHeHThI 1eHCTBUH, CBS3b MEXKIY 1 bubmorexa [IOK
' HUMA. https://m.edsoo.ru/7f4211de
IlepeMecTUTENBHOE U COUETATEIIHLHOE 1 bubnunoreka [JOK
6 CBOMCTBA (3aKOHBI) CIIOKEHUS U https://m.edsoo.ru/7f4211de
' YMHOKEHUS, pacpeeIuTeIbHOe
CBOMCTBO (3aKOH) YMHO>KEHUS
7 bykBeHHbIE paBEHCTBA, HAXOXKJICHUE 1 bubmoreka [[OK
' HEH3BECTHOrO KOMIIOHEHTA https://m.edsoo.ru/7f4211de
5 5 1 bubmuoreka [JOK
8. Pemenue nuHEHHBIX ypaBHEHU. https://m.edso0.ru/7f4211de
9. Pemrenue MMHEWHBIX ypaBHEHHH. 1 bu6morexa IIOK
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https://m.edsoo.ru/7f4211de

bubmmoreka [{OK

10. Pemenue nuHeHBIX ypaBHEHHIA. https://m.edsoo0.ru/7f4211de
5 5 bubmmoreka [{OK
11. Pemenne nuHEHBIX ypaBHEHHIA. https://m.edsoo.ru/7f4211de
bubmmoreka [{OK
12. TlonsTHE panMOHATLHOTO HHCia https://m.edsoo.ru/7f4211de
13 Apudmernueckue qeHCTBHS C bubnuorexa [IOK
' palnroHaIbLHBIMHU YHCIIAMH https://m.edsoo.ru/7f4211de
14 Apudmernueckue qeHCTBHS C bubnuorexa LIOK
" | palnMOHAILHBEIMU YKCIAMH https://m.edsoo.ru/7f4211de
15 Apudmernueckue JeHCTBHS C bu6anoreka LIOK
" | panMOHAIBHBIMM YUCIAMA https://m.edsoo.ru/7f4211de
16 Apudmernueckue JeHCTBHS C bu6mmorexa LIOK
" | palMOHAILHBEIMU YUCIAMH https://m.edsoo.ru/7f4211de
17 Apudmernueckue JeHCTBUS C bu6mmorexa LIOK
" | palMOHAILHBEIMU YMCIAMH https://m.edsoo.ru/7f4211de
18 CpaBHeHUE, YIIOPSIOUYNBAHHE bu6morexa LIOK
" | panMoOHaNBHBIX YMCEN https://m.edsoo.ru/7f4211de
19 CpaBHeHHe, yIOpsI0YUBaHUEC bubuoreka [IOK
" | pamnMOHAIBHBIX YHCEI https://m.edsoo.ru/7f4211de
20 CpaBHeHHe, yIOpsI0YUBaHUEC bubuoreka [IOK
" | palnMOHAIBHBIX YHCEI https://m.edsoo.ru/7f4211de
21. CreneHb ¢ HaTYpaJbHBIM bubnmoreka [JOK
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MOKa3aTesiemM https://m.edsoo.ru/7f4211de
29 Crenensp ¢ HaTypalbHBIM bubnuorexa [JOK
MOKa3aTesiemM https://m.edso0.ru/7f421382
23, CreneHsp ¢ HaTypalbHBIM bubnuorexa [JOK
MOKa3aTesiemM https://m.edso0.ru/7f42154e
24. CreneHs ¢ HaTypalIbHBIM bubnuorexa [JOK
rmokaszarejiemM https://m.edsoo.ru/7f4218be
o5 CreneHs ¢ HaTypalbHBIM
rmokaszarejiemM
26. Pemrenne oCHOBHBIX 3aj1at1 Ha Ipoow,
MPOLEHTHI U3 PEATHbHOUN MPAKTUKU
27, Penenne oCHOBHEIX 3auz1aq Ha JIpoow,
MPOLEHTHI U3 PEATbHOUN MPAKTUKH
8. Penienne oCHOBHBIX 3auz[aq Ha Japoou,
MPOLEHTHI U3 PEATbHOUN MPAKTUKH
29, Penienne oCHOBHBIX 3auz[aq Ha Japoou,
MPOLEHTHI U3 PEATbHON MPaAKTUKU
30. [Ipu3Haku 1eIMMOCTH, Pa3JIOKECHUS
Ha MHO>KUTEJIU HATYPAJIbHBIX YUCET
31. [Ipu3Haku 1eIMMOCTH, Pa3JIOKECHUS
Ha MHOXKUTEJIH HATYPaJIbHbIX YUCEI
32 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOMoOPIUOHATBHOCTH
33. Peanbubie 3aBucumoctu. [lpsamas u
oOpaTHasi MPOMOPIIMOHATBHOCTH
34, Peanbubie 3aBucumoctu. lpsamas u
oOpaTHast MPOMOPIIMOHATBHOCTH
35. Peanbubie 3aBucumoctu. lpsamas u

o6paTHa$[ MMpOIMOPIUOHATIBHOCTH
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KonTtposnsHas paboTa o teme

36' n "
PanmonanbHbie yncia
37 BykBeHHBIE BhIpOKEHUS bubmorexa HOK
' YK P https://m.edsoo.ru/7f41feec
38. | ®opmyisl
39. | ®opmyns
40 [Tepemennsbie. JlomycTrMBbIe 3HAYCHUS
" | IepeMeHHBIX
[IpeobpazoBanme OYKBEHHBIX
41 BBI: amzHHﬁ acK ZII;I/Ie CKOOOK 1 bubmrorexa [JOK
' P > Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TT0T0OHBIX CITAraeMBbIX
[IpeobpazoBanme OYKBEHHBIX
42 BBI: a)KI;HI/II\/'I acK ZII;I/IG CKOOOK 1 bubmorexa HOK
' P » Packp https://m.edsoo.ru/7f41fd70
MpUBEACHNE MOIOOHBIX CIaraeMbIX
[IpeobpazoBaHue OYKBEHHBIX
43. | BbIpaxeHUii, paCKpBITHE CKOOOK U
MIpUBEACHUE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
44, | BrIpaxkeHHii, pacKpBHITHE CKOOOK U
MIpUBEACHUE MOJIOOHBIX CIaraeMbIX
45 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
" | mokasareinem https://m.edsoo.ru/7f421382
46 CBoJiCcTBa CTENIEHU C HATYPAJIbHBIM bubnuoreka [IOK
" | mokazarenem https://m.edsoo.ru/7f42154e
47 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnunoreka [JOK
" | mokasareineMm https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK
48. | Muorouners https://m.edsoo.ru/7f42276e
49, MHoOro4aeHsl bu6nmoreka [JOK
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https://m.edsoo.ru/7f422930

50. CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
51. CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bubnuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
59 CrnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
53, CrnoxeHue, BRBIUUTAHUE, YMHOKECHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edso0o.ru/7f423182
54. | ®opmyIbl COKPAIEHHOTO YMHOKEHUS BH6J_IHOTeKa LIOK
https://m.edsoo.ru/7f42432a
55. | ®opMmyIbl COKPAIIEHHOTO YMHOKEHUSI BH6J_H/IOTeKa LIOK
https://m.edsoo.ru/7f42464a
56. DopMyITbl COKPAIIEHHOTO YMHOKEHUS BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f424c12
57. | ®opMyIbl COKPAIEHHOTO YMHOKEHUS BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f424fd2
58. DopMyITbl COKpPAIIEHHOTO YMHOKEHUS BH6J.IHOTeKa HOK
https://m.edso0.ru/7f4251d0
59. Pasnoxenne MHOro4I€HOB Ha bubnmuorexa [JOK
MHOKHUTEIN https://m.edso0.ru/7f423312
60. PaznoxxeHne MHOTOYJICHOB Ha bubnuoreka [JOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
61. PasnoxeHne MHOro4€HOB Ha bu6mmoreka [JOK
MHOKUTEIN https://m.edso0.ru/7f4239de
62. PaznoxeHre MHOTO4ICHOB Ha
MHOKHUTEIN
63. KoHnTponbHas pabota o Teme

"Anrebpanyeckue BbIpakeHus"
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https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHue, paBuia

64. | npeobpazoBaHus ypaBHEHHS,
PaBHOCHUIIBHOCTb YPaBHEHH
JIuHeitHOE ypaBHEHUE C OJTHOM
65. | mepeMeHHOM, pelIeHIE JTMHEHHBIX
YpaBHEHUU
JIuneliHOEe ypaBHEHHE C OJHOU
66 e eMeHHoiilp eneHne JIPIJIHGP'IHI)IX bubmmorexa [TOK
' P o P https://m.edso0.ru/7f420482
YpaBHEHUI
JIuneitHoe ypaBHEHUE C OJTHOU
67. | mepeMeHHOM, peleHne TMHERHBIX
YpaBHEHUU
68 Pemienue 3a1a4 ¢ MOMOIIBIO bubmuorexa [JOK
" | ypaBHeHWIA https://m.edsoo.ru/7f42064e
69 Pemienne 3a1a4 ¢ MOMOIIBIO bubmuorexa [JOK
" | ypaBHeEHWUi https://m.edsoo.ru/7f420806
70 Pemienne 3a1a4 ¢ MoMoIIbIO bubmuoreka [JOK
" | ypaBHeHWIA https://m.edsoo.ru/7f4209a0
71 Pemienne 3a1a4 ¢ MoMoIIbIO bubnuoreka [JOK
" | ypaBHEHWUi https://m.edsoo.ru/7f420e6e
72 JIuneliHoe ypaBHEHHUE C IBYMS bubnuoreka [IOK
' MePEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427c32
73 JIuneliHoe ypaBHEHUE C IBYMS bubnuoreka [IOK
" | mepeMeHHBIMH U ero rpaduK https://m.edsoo.ru/7f427e8a
74 Cucrema 1ByX JIMHENHBIX YPAaBHEHUN bubnuoreka [IOK
" | ¢ OBYMS IEpEeMEHHBIMH https://m.edso0.ru/7f42836¢
75 Cucrema 1ByX JIMHENHBIX YPAaBHEHUN
" | ¢ OBYMs IEpEeMEHHBIMH
76 Cucrema ByX JIMHENHBIX YpaBHEHUI

C ABYMs IIEPCMECHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema 1ByX JTMHEHHBIX YpaBHEHUM

77.
C IByMsI I€pEMEHHBIMU
78. | Pemenue cucreM ypaBHEHUI bubmorera [JOK
' yp https://m.edsoo.ru/7f4284de
79. | Pemenune cucTeM ypaBHEHHi bubmorera [JOK
https://m.edsoo.ru/7f42865a
80. | Pemenue cucrem ypaBHeHHiA bubmorera [JOK
https://m.edsoo.ru/7f4287d6
8l. | Pemenue cucrem ypaBHeHHiA
82. | Pemenue cucreM ypaBHEHUMH
83 KonTponbnas paborta o teme bubnuoreka [IOK
" | "JluneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
84. | Koopaunara TOYKH Ha IPAMOM bubmorera [JOK
' PA P https://m.edsoo.ru/7f41de76
bu6mmoreka [IOK
85. | Yucnosgie npomexyricn https://m.edsoo.ru/7f41dff2
86. | YucnoBble NPOMEKYTKH
g7 Paccrosinue Mexty AByMsl TOUKaAMH
' KOOPJIMHATHOM MpsIMOit
38 Paccrosinue Mexty AByMsl TOUYKaAMH
' KOOPJIMHATHOM MpsIMOit
89 [IpssmoyromnpHas cucteMa KOOpAUHAT bubnuoreka [JOK
" | Ha INIOCKOCTH https://m.edsoo.ru/7f41el6e
90 [IpssmoyronpHas cucreMa KOOpAMHAT bubnuorexa [IOK
" | Ha INIOCKOCTH https://m.edsoo.ru/7f41e42a
91 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuorexa [IOK
" dopmynamu https://m.edsoo.ru/7f41e8a8
92 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuorexa [IOK

bopmynamu

https://m.edsoo.ru/7f41ed80



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

[Tpumeps! rpadukoB, 3a1aHHBIX

93.
bopmynamu
94 Urenue rpaukoB peabHBIX bubnuorexa [JOK
" | 3aBHCHUMOCTEH https://m.edsoo.ru/7f41ea24
05 Urenue rpaukoB peabHBIX
" | 3aBHCHMOCTE
bubmmoreka [IOK
9. | Homsrue dymkun https://m.edsoo.ru/7f41ef06
97. | Tpaduk pyuxiun
N . bubmuorexa [JOK
98. | Croiicta Qymxuuii https://m.edsoo.ru/7f41f078
N . bubmuorexa [JOK
99. | Croiictea Qymxuuii https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
100, Jimeitnas ks https://m.edsoo.ru/7f427282
. bu6mmoreka [IOK
101 Jineiinas pynxun https://m.edsoo.ru/7f427412
102 [TocTpoenune rpaduka TUHEHHON bubnuoreka [JOK
| pyskummn https://m.edsoo.ru/7f426d1e
[TocTpoenune rpaduka TUHEHHON
108.
GbyHKIIII
104.| Tpadux pynxuuu y =[x|
105.| Tpadux pynxuuu y =[x|
KonTponpHas paboTa o teme
106 "Koopaunats! u rpadpuku. OyHkuuu" bubnuoreka [IOK
"I/ Beepoccuiickasi poBepOYHas https://m.edsoo.ru/7f41f50a
pabota
107 Hrorosas koHTpoJbHAsA padoTa / bubnuorexa [IOK

Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/7f429c6c



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
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108.

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METO/JIOB Kypca 7 Kjacca, 00001ieHne
3HAHUI

109.

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METO/JIOB Kypca 7 Kjacca, 00001ieHne
3HAHUM

bubmmoreka [{OK
https://m.edsoo.ru/7f429f32

110.

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB Kypca 7 Kjacca, 00001ieHne
3HAHUM

bubmmoreka [{OK
https://m.edsoo.ru/7f42a0e0

111.

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001enne
3HAHUU

112.

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001meHne
3HAHUM

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

113.

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a900

114.

ApudmMeTndeckue IeUCTBUSA C
MHOT03HaYHBIMH HATYpaTbHBIMU
qHCIIaMU

115.

ApudmMeTndeckue TeUCTBUS C
MHOT03HaYHBIMH HATYpPaTbHBIMU
YHUCIIAMH

116.

ApudmeTnyeckne 1eMCTBUS C
MHOT'03HAYHBIMU HATypaJbHBIMU
yuciaamMu

117.

ApudmeTndeckue 1eUCTBUSA C



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

MHOT'O3HAYHBbIMU HATYpaJIbHbIMHU

qucCjiaMHu

Apudmernyeckue 1eUCTBUS C

118. | MOJIOKUTEIBLHBIMU U
OTpHULATEIbHBIMHU YHCIaMHU
ApudmeTndeckue 1eUCTBUSA C
119. | MOJIOKUTENBLHBIMU U
OTpHULATEIILHBIMU YU CIIAMU
120 Pemrenyie TekcTOBBIX 3a1a4
| apudMeTHYECKHM CIIOCOOOM
121 PerieHne TEKCTOBBIX 33124 bubmorexa [IOK
"| apudmerueckum crocoGom https://m.edsoo.ru/7f42a27a
bu6mmoreka [JOK
122.| Pewenne NOrmaeckux 3aaaq. https://m.edsoo.ru/7f42a27a
bubmuoreka [JOK
123.| Pemenne N0ruYeCKuX 3aa. https://m.edsoo.ru/7f42a27a
194 | Pewenne sanau nepe6opoM Beex bubmuorexa IIOK
"| BO3BMOJKHBIX BAPHAHTOB https://m.edsoo.ru/7f42a27a
195 | Pemenne sanau 1epebopoM Beex bubmorexa IIOK
"| BO3BMOJKHBIX BAPHAHTOB https://m.edsoo.ru/7f42a27a
Pemenue 3anau, conepxamumx bu6mmoreka [JOK
3aBUCUMOCTH, CBSI3BIBAIOIINUX https://m.edsoo.ru/7f42a27a
196, | BEIHUHHEL CKOPOCTB, BpeMS,

pacCcTosAHUC, ICHA, KOJINIYCCTBO,

CTOUMOCTD, ITPOU3BOAUTCIIBHOCTD,

BpeMmsi, 00bEM pabOTHI.



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a

OneHka ¥ IpUKKJIKA, OKPYTJIEHUE

bubmuoreka [JOK

127. :
pesyibTaTa. https://m.edsoo.ru/7f42a27a
128 CocraBieHre OyKBEHHBIX BBIPAKCHHI bubmmoreka [IOK
"1 1o yernoBHIo 3a1auK https://m.edsoo.ru/7f42a27a
Pemienue 3ana4, CBsI3aHHBIX C bubmmoreka [{OK
OTHOILIEHUEM, ITPONIOPIIUOHAIBHOCTHIO https://m.edsoo.ru/7f42a27a
129.| BenmumH, IPOIICHTAMU; PEIICHHE
OCHOBHBIX 3aJ1a4 Ha ApoOu U
MTPOIICHTBL. -
Pemienue 3a1a4, CBsI3aHHBIX C bu6mmorexa [JOK
OTHOILIEHHUEM, ITPOTIOPIIUOHAIBHOCTHIO https://m.edsoo.ru/7f42a27a
130. | BenmuMH, IPOIICHTAMU; PEIICHHE
OCHOBHBIX 33J1a4 Ha JApoOH U
MIPOTICHTHI. -
bu6mmoreka [JOK
131.| Pemenne nornveckux 3ajaad- https://m.edsoo.ru/7f42a27a
bu6mmoreka [JOK
132.| Pemienue nornveckux 3ajaad- https://m.edsoo.ru/7f42a27a
bubnuoreka [JOK
133.| Pemienue noruveckux 3ajaad- https://m.edsoo.ru/7f42a27a
bubnuoreka [JOK
134. | PeicHne NOrnuecKux 3anad- https://m.edsoo.ru/7f42a27a
bu6mmoreka [JOK
135. | Pemenwue 3amau https://m.edsoo.ru/7f42a27a
bu6mmoreka [JOK
136. | Pemenwue 3amau

https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Kontposbusbie | IlpakTnueckue A bp
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 KBanpatHeiii kxopeHp U3 ducia 1 Bubmrorexa OK
P p https://m.edsoo0.ru/7f42d452
2 IlousiTrie 00 UPPALIMOHAILHOM YHCIE 1 bubnmorexa LIOK
ppall https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS 1
HPPAIMOHAIBHBIX YHCETT
4 JlecsTnaHbIe PUOTIKEHUS 1
HPpAIMOHAIBHBIX YHCETT
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHEHHE TCUCTBUTEIBHBIX YUCEIT 1
7 CpaBHeHME ACUCTBUTENBHBIX YHCEI
8 ApubMeTnuecKnii KBaJIpaTHBIN 1
KOpEHb
9 VYpaBHeHue Buja x> = a 1
10 CpoiicTBa apuPMETHUECKUX 1 bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CpoiicTBa apuPMETHUECKUX 1 bubnunoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edso0.ru/7f42d862
IIpeo6pa3oBaHye YUCIOBBIX
12 BLII) a)I(IZHI/Iﬁ coAeprKaIInux 1 Brbmiorexa IJOK
P ’ p https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
IIpeo6pa3oBaHye YHUCIOBBIX
peobp N bubmuoreka [JOK
13 BBIpAXXEHUH, COJIepKaIUX 1

KBaJApaTHBIC KOPHU

https://m.edsoo.ru/7f42ded4



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

[IpeoOpa3oBaHme YUCIOBBIX

bubmuoreka [JOK

14 BPIPICHHH, COACPATLHX https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHU
[IpeoOpa3oBaHue YHUCITOBBIX
15 BI)II) a)KI;HI/Iﬁ COAEpIKaIINX bubmorera [JOK
P » coepralll https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CrerneHb C 1eNIbIM TIOKa3aTeeM bubmorera [JOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3Mepnr 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T 3JIE€MEHTAPHBIX YaCTHI] JI0 bubnuoreka [IOK
KOCMUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTD MPOIIECCOB B
OKpPY>KaIOIlleM MUpPE
18 CBoiicTBa CTENICHHU C IEIbIM bubnuorexa [JOK
IMOKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBoMCTBa CTENICHHU C IEIbIM bubmuoreka [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f435648
20 CBoMCTBa CTENICHHU C IEIbIM bubnmuorexa [JOK
[IOKa3aTeIeM https://m.edsoo.ru/7f435648
21 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f43599a
29 CBoiicTBa CTENEHU C LEIBIM bubnunoreka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f435ed6
23 KBanpatsslii TpExuneH
24 KBanpatsslii TpExuneH
o5 Pasnoxxenue kBaspaTHOro bubnuoreka [IOK
TPEXWICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3noxxenue kBaspaTHOro bubnuorexa [IOK

P €X4JeHa Ha MHOXKUTEIIN

https://m.edsoo.ru/7f42fd38



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
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KonTtponsHast pabota o Temam

| bubmuoreka [JOK
21 Kii;gﬁg?;;;iiﬁi’es,mHeHH' https:// m.edsog)_.[ ru/7f42ec80
bubmmoreka [{OK
28 Anrebparrieckas 1pode https://m.edso&I)_.[ /7430382
JomycTuMble 3HaYEHUS
29 MIePEMEHHBIX, BXOJISAIINX B
anredpanvecKue BbIpaKeHUs
JomycTuMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKye BbIpaKEeHUS
31 OCHOBHOE CBOMCTBO bu6moreka [IOK
anreOpanvecKkoit 1poou https://m.edso0.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpamenne apodeii https:// m.edso;.I ru/7f430a8a
. bubmuorexa [IOK
33 Coxpamenne podeit https:// m.edsocE.I ru/7f430f44
. bu6mmoreka [JOK
34 Coxpamenne podei https:// m.edsoc%.I ru/7f430f44
35 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [JOK
U JICNICHUE aJlreOpandecKux Apooeit https://m.edsoo.ru/7f43128c
36 CrnoxeHnue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK
U JICNICHUE aJlreOpandecKux Apooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bubmmoreka [JOK
U JIelieHne anredpandeckux apooeit https://m.edso0.ru/7f4318¢2
38 CrnoxeHue, BBIUYUTAHUE, YMHOKEHHE bubmmoreka [JOK
U JIefieHne anredpandeckux apooeit https://m.edsoo.ru/7f431a20
[IpeoOpazoBaHue BBIpAKECHUH,
39 cop;[epnlc)amnx aﬂre6p21/1qecm/1e bubmorera [JOK

apoou

https://m.edsoo.ru/7f43259¢c
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[IpeoOpa3oBanme BEIpa)KEHUH,

40 coJiep KaIuX aareopandeckue bubmorexa OK
JeprKatt p https://m.edso0.ru/7f432736
apoou
IIpeo6pa3zoBanue AKCHUH,
41 cop e nlc)a ;xzirezblznﬁefznﬂe bubmorexa HOK
Aepratl p https://m.edso0.ru/7f432736
npobu
42 KonTtponsHas padoTa o teme bubnuorexa [JOK
"Anrebpanyeckast 1poon" https://m.edsoo.ru/7f431d36
bubmmoreka [IOK
43 KBanparnoe ypasHenue https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHoe ypaBHEHUE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
45 HenonHoe KBaipaTHOE ypaBHEHHUE bubmorera [JOK
P M https://m.edsoo.ru/7f42eela
16 dopmysia KOpHEN KBAJIpaTHOTO bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopmysia KOpHEH KBaJpaTHOTO bubnuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopmysia KOpHEH KBaJpaTHOTO bubnuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubnuoreka [JOK
50 Teopema Buera https://m.eds00.ru/7f430076
51 Peuienne ypaBHeHUM, CBOIAIIMXCS K bubmmoreka [JOK
KBaJPaTHBIM https://m.edsoo0.ru/7f43c542
50 Peuienne ypaBHeHUM, CBOIAIIMXCS K bu6mmoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocteiimme qpoOHO- bubnuorexa [IOK

pallnOHAJIbHBIC YPABHCHHUA

https://m.edsoo.ru/7f4328c6
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54

[Ipocteiimme qpoOHO-
palliOHAJIbHBIC YPABHCHUA

bubmuoreka [JOK
https://m.edsoo.ru/7f432b6e

55

Pemiennie TeKCTOBBIX 327124 C
IIOMOIIIBIO KBaIPATHBIX YPABHEHUI

bubmmorexa [{OK
https://m.edsoo.ru/7f42f75c

56

Perienne TeKCTOBBIX 337124 C
ITOMOIIIBIO KBaIPAaTHBIX YPABHEHUN

bubmmorexa [{OK
https://m.edsoo.ru/7f42f8f6

57

KonTponsHas pabora o teme
"KBanparHsle ypaBHeHuUs"

bubmmoreka [IOK
https://m.edsoo.ru/7f4301f2

58

JIuneliHOE ypaBHEHHE C IBYMS
MepEeMEHHBIMHU, €ro rpaduk,
MIpUMEPHI pelIeHNs] ypaBHEHUH B
LEBIX YUCIIax

59

JIuHeitHOE ypaBHEHUE C IBYMS
MepEeMEHHBIMH, €T0 TpaduK,
MIpUMEPHI pElIeHUs ypaBHEHUN B
LEbIX YUCIIax

60

JIuneitHoe ypaBHEHUE C IBYMS
MIePEeMEHHBIMHU, €ro rpaduk,
MIPUMEPHI pElIeHUs ypaBHEHUN B
LEBIX YUCIIax

61

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYyMs IICPEMCHHBIMU

62

Pemienue cucrem IByX JTMHEHHBIX
yYpaBHEHUH C IByMs NEpeMEHHBIMU

63

Pemenue cucreM AByX JTMHEMHBIX
yYpaBHEHUH C IByMs NEpeMEHHBIMU

64

IIpuMepsl penienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
IIEpEMEHHBIMU

65

[Ipumeps! perieHnst cucteM



https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

HEJIMHEHHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

I'paduueckast HHTEpIIpETAIIS
yYpaBHEHHUS C IBYMs IIEPEMEHHBIMU H

bubmmoreka [{OK

66 . .
CHUCTEM JIMHEHWHBIX YPABHEHUU C https://m.edso0.ru/7f43d6d6
JBYMSI TIEPEMEHHBIMU
I'padmueckas nnTepnperanys
67 YpaBHEHUS C IByMsI IEPEMEHHBIMU U bubnuorexa [JOK
CUCTEM JIMHEHHBIX YPAaBHEHUH C https://m.edso0.ru/7f43d6d6
JBYMSI TIEPEMEHHBIMU
68 Pemenue TekCTOBBIX 3a7a4 C
IMOMOIIbIO CUCTEM YPaBHEHUI
69 Pemrenye TekCTOBBIX 3a7a4 C
MOMOIIbIO CUCTEM YPaBHEHUI
70 Pemrenye TekCTOBBIX 3a1a4 C
MOMOIIbIO CUCTEM YPaBHEHUI
71 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
79 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 01HOM ITepeMeHHOI
74 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnunoreka [JOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHelHbIE HEPABEHCTBA C OJHOU bubnuorexa [IOK
IIEPEMEHHOM U UX PELIEHUE https://m.edsoo.ru/7f42c840
76 JInnelHbIe HEPABEHCTBA C OJTHON
MEPEMEHHOM U UX pelIeHUE
77 Cucrembl TUHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOY IIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f42ch88
78 Cucrembl TUHEHHBIX HEPABEHCTB C bubnmoreka [JOK
1Y



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88

OJIHOM IIEPEMEHHOM U UX PEIICHUE

https://m.edsoo.ru/7f42cd2c

CucremMbl TMHEHHBIX HEPABEHCTB C

7 OJIHOY ITIEPEMEHHOM U UX PELICHHE
o | Moo o B 0K
9 . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSMOM
| Mmoo B 10K
B —— https://m.edsoo.ru/7f42c9e4
KonTtponsHas pabota no temam
82 "HepaBencta. CUCTeMBI
ypaBHeHUH"
bubnuoreka [IOK
83 Homsrue pyniimm https:// m.edso;.I ru/7f433c12
84 OO6acTh onpeesieHus] © MHOYKECTBO bubnuoreka [IOK
3HAYCHHUH (QYHKITIU https://m.edsoo.ru/7f433d84
85 CriocoObl 3a1anus GyHKITUH
86 I'paduk dyaxmIm
87 CaoiicTBa (yHKITUH, UX
oToOpakeHHe Ha rpaduke
88 Urenue u nocTpoeHue rpadukoB
byHKIMI
89 [Ipumeps! rpadgukoB GyHKINH,
OTpaXaroIIUX pealbHbIE POIECChHI
o | o oo s
https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 l'unepOona
92 l'unep6ona bubnrorexa [JOK

https://m.edsoo.ru/7f4343e2



https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2

bubmuoreka [JOK

— 2
93 Tpacux pynim y = x https://m.edsoo.ru/7f434572
Oyakmun Y =X,y = X3, y =YX, y =
9 |x|}']}; IJQ)H:IeCKoey GHIGHZIG ! bubmorexa [TOK
> 1P . P . https://m.edsoo.ru/7f434d38
yYpaBHEHUH U CHUCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
METOH0B KypCcOB 7 U 8 KJIaCCOB,
95 0606H eHHzpsHaHnﬁ / bubmmorexa [JOK
m . https://m.edsoo.ru/7f4371aa
Bcepocculickas npoBepoyHast
pabota
Wrorosas xouTposbHas padora /
96 Bcee occnﬁcxaﬂpn oBE oquas[ Bubmaorexa IIOK
P POBCp https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHME OCHOBHBIX MOHATUN U
97 METOJIOB KypCOB 7 U 8 KJIacCOB,
0000111eH1E 3HAHUI
IloBTOpEHNE OCHOBHBIX HOHATHH U
98 METO (E)B KypcoB 7 u 8 Kj1accoB bubmorexa [JOK
: P . ’ https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUI
TloBTOpEHNE OCHOBHBIX HOHATHH U
99 METO (I))B KypcoB 7 u 8 Ki1accoB bubmorexa [JOK
A yp . ’ https://m.edsoo.ru/7f437510
000011eHrE 3HAHUI
IToBTOpPEHNE OCHOBHBIX ITOHATHHA U
100 METO (I)DB KypcoB 7 u 8 Kj1accoB bubmorexa LIOK
A P N > https://m.edsoo.ru/7f4376b4
00001IeHre 3HAHUI
IToBTOpEHNE OCHOBHBIX MOHATHHA U
101 METO (I;JB KypcoB 7 U 8 KJ1accoB Brbmiorexa IJOK
A P N > https://m.edsoo0.ru/7f436b88
00001IeHnEe 3HAHUI
102 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [IOK

METOJIOB KYpCOB 7 U 8 KJIaccOB,

https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

‘ 000011IeHNE 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
HWppalMOHAIIBHBIC YHCIIA, KOHEUHBIE U
OECKOHEYHBIE JIECATUYHBIC IpOOH

MHOKeCTBO JIeHCTBUTEIIHLHBIX YHCE]T,
JICNCTBUTEIIHHBIC YHCIIa KaK
OCCKOHEYHBIC JIECATUYHBIC TPOOH

B3aumHO 01HO3HaYHOE COOTBETCTBHE
MEXY MHOKECTBOM JIEHCTBUTEIBHBIX
YKcesl 1 MHOXECTBOM TOUEK
KOOPJIMHATHOM MPSIMOI

CpaBHEHHE ACUCTBUTEIBHBIX YUCET,
apupMeTHYECKUE IEHCTBHUSI C
JIEACTBUTEILHBIMU YUCIAMU

[TpubnmxkEHHOE 3HAUCHNE BETUYHHBI,
TOYHOCTH MPUOIMKECHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipukuaka v olieHKa pe3yJbTaToB
BBIUMCIIEHUI

[Ipukuaka v olieHKa pe3yJbTaToB
BBIUMCIIEHUI

10

JInneiiHoe ypaBHeHue. Pemienne
YPaBHEHUH, CBOISAIIMXCS K JIMHEWHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

JInneiiHoe ypaBHeHue. Pemenue



https://m.edsoo.ru/7f43bf66

YPaBHEHUH, CBOJAIINUXCS K JIMHEHHBIM

KsagparHoe ypaBHenue. Pemenue

12 ypaBHEHUH, CBOISIIMXCS K Bubmmotexa HOK
https://m.edso0.ru/7f43c542
KBaJIpaTHbIM
KBanpatHoe ypaBHeHue. Perenue
13 ypalflfeHHﬁ CyEf)OJlﬂHH/IXCﬂ K bubmorexa [IOK
’ https://m.eds00.ru/7f43c542
KBaJIpaTHBIM
14 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorera [JOK
https://m.edso0.ru/7f43c3d0
[Ipumeps! penienust ypaBHEHUN
16 TpeThel 1 4eTBEPTOU CTENeHEen
pa3noKeHueM Ha MHOYKHUTEIH
[Tpumepsl penieHns: ypaBHEHUM
17 TpeThel 1 YeTBEPTOU CTENeHEen
pa3noKeHUuEeM Ha MHOXKHUTEIH
18 Pemenne npoOHO-paiOHATBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
19 Pemenne npoOHO-paiMOHATBHBIX bubnuoreka [JOK
ypaBHEHUI https://m.edso0.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a7a4
anredpanvdeckuM MeTOJ0M
21 Pemenue TekcToBBIX 3a1a4
anreOpandeckuM MeTOJIOM
29 Pemenue TekcToBBIX 3a1a4
anreOpandeckuM MeTOJIOM
23 KonTtposneHas paboTa o teme
"YpaBHEHUSI ¢ OAHOM TEpEMEHHON"
24 VYpaBHEHHE ¢ ABYMS IEPEMEHHBIMU U bubnuorexa [IOK



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

ero rpaduk

https://m.edsoo.ru/7f43d0b4

25

VYpaBHEHHE € IBYMS IEPEMEHHBIMU U
ero rpaduk

bubmmoreka [{OK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JTMHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelieHue

27

Cucrema ByX JTUHEHHBIX YpaBHEHHH
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue

28

Cucrema ByX JTUHEHHBIX YpaBHEHUH
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue

29

Cucrema IByX JIMHEMHBIX YPaBHEHUI
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue

30

Pemrenne cucrem ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JUHEHHOE, a Ipyroe
— BTOPOU CTEIEHHU

bu6moreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucteM AByX ypaBHEHU,
OJIHO U3 KOTOPBIX JMHEHHOE, a Ipyroe
— BTOpOU CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cuctemM AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JMHEHHOE, a Ipyroe
— BTOPOU CTEIEHU

33

Pemenue cucreM AByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JJMHEHHOE, a Ipyroe
— BTOpOM CTENEHU

34

I'paduueckast UHTEpIIpETALIUS
CHCTEMBbl YpaBHEHUH C IByMs
IIEPEMEHHBIMU

35

Pemenne TekcTOBBIX 33124
anreOpandeckuM crocobom

36

Pemenne TeKCTOBBIX 3a1a4
anreOpandeckuM crocobom



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

KonTtposnsHas paboTa o teme

37 .
"Cuctembl ypaBHeHH"
38 Hucnossle HEPAaBEHCTBA U UX
CBOMCTBA
39 Hucnossle HEPAaBEHCTBA U UX bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmmoreka [IOK
40 .
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmmoreka [IOK
41 .
MEPEMEHHOM U UX PEIIeHUE https://m.edso0.ru/7f43af08
JIuHeiiHbIe HEPaBEHCTBA C OJHOM bu6moreka [IOK
42 .
MEPEMEHHOM U UX PEIIeHUE https://m.edso0.ru/7f43af08
43 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEIICHUE
44 CucTeMbl TUHEWHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEIICHUE
45 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOU IEPEMEHHOM U UX PEIICHUE
16 KBanpaTHbie HEpaBEHCTBA U UX bubnuoreka [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBagparHbie HepaBeHCTBA U UX bubnunoreka [JOK
pelieHne https://m.edsoo.ru/7f43b21e
48 KBanpaTHbie HEpaBEeHCTBA U UX bubnunoreka [JOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBagparHbie HepaBeHCTBA U UX
pelieHne
50 KBagparHbie HepaBeHCTBA U UX
pelieHne
51 I'paduueckast UHTEpIIpETALUS bubnuorexa [IOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

HCPAaBCHCTB U CUCTCM HCPABCHCTB C
ABYMA ICPEMCHHBIMU

https://m.edsoo.ru/7f43b098

I'paduueckast HHTEpIIpETAIIS

52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMU
53 KonTponsnas pabora no teme
"HepaBeHncrsa"
54 KBanparuunas ¢pyskmus, e€ rpaduk u bubnnorexa [JOK
CBOMCTBA https://m.edso0.ru/7f4396c6
55 Ksanparuunas ¢pynknus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 Ksanparuunas ¢pynknus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabosa, KOOpIMHATHI BEPIITUHBI bubnuoreka [IOK
1mapaboJIbl, 0Cb CHMMETPHUH MapadOoJIbI https://m.edsoo.ru/7f439eb4
58 [Tapabosa, KOOpIMHATHI BEPIITUHBI bubnuoreka [IOK
1mapaboJIbl, 0Cb CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapa6osia, KOOpIMHATHI BEPIIUHBI bubnuoreka [JOK
1mapaboJibl, 0Cb CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f43alac
60 [Tapabosia, KOOpIMHATHI BEPIITHHBI bubnunoreka [JOK
1mapadoJibl, 0Cb CHMMETPHUH MapadOoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapaboua, KOOpAMHATHI BEPUIMHBI bubnunoreka [JOK
1mapaboJibl, 0Cb CHMMETPHH MapadOoJIbI https://m.edsoo.ru/7f43a526
62 [Tapabona, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Ch CAMMETPHUH MapadoJIbl
63 I'padpuxu Gynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'padpuxu Qynxmmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduxu Qynxmmii: y = kx, y =kx +

65 b, y=k/x, y=x3, y=vx, y=|X|
I'paduxn Gynxmmii: y = kx, y =kx +

66
b, y=k/x, y=x3, y=vX, y=[X|

67 I'paduxn Qynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkumit: y = kx, y=kx +

68
b, y=k/x, y=x3, y=vX, y=[X|

69 KonTponsHas pabota o teme bubnnorexa [JOK
"OyHrmn" https://m.edsoo.ru/7f43ab84

70 IlonsTtue uncmoBoit bu6moreka [IOK
MOCNIEIOBATEILHOCTH https://m.edsoo0.ru/7f43e6¢c6
3

p | e o 10K
PEKYPP N PMY. https://m.edsoo.ru/7f43ebda
dhopmyroit N-ro uiaeHa

79 Apubdmernueckas 1 TeOMETpUUIECKast bubnuoreka [IOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e

73 Apubdmernueckas ¥ TeOMETpUIECKas bubnuoreka [JOK
MpOrpeccuu https://m.edsoo.ru/7f43f3b4
®opmysbl N-ro YaeHa
apru(pMETHIECKON U TEOMETPUUECKON bubnunoreka [JOK

74 .
MIPOrpeccuil, CyMMBbI MEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
®opmynsl N-TO 4iieHa

75 apu(pMeTHYECKONH U TeOMEeTPUIECKOM bubnuoreka [IOK
IIPOrpeCcCuil, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2c
YJIEHOB
) n-

OPMYJIBT IO qvﬂeHa N bubmuoreka [JOK
76 apu(pMETHYECKON U TeOMEeTPUIECKOM

IIPOrpeCcCUii, CyMMBI IEPBBIX N

https://m.edsoo.ru/7f43f0c6



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

YJICHOB

7

@opMyibl N-To 4iIeHa
apu(PMEeTHIECKON 1 TEOMETPHUSCKON
IIPOTPECCUi, CyMMBI IIEPBBIX N
YJICHOB

bubmmorexa [{OK
https://m.edsoo.ru/7f43f72e

78

@opMyItbl N-To 4iIeHa
apuMETUYECKON U TEOMETPUUECKON
IIPOTPECCUi, CyMMBI IIEPBBIX N
YJIEHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenune 4wieHOB
apruMETHYECKON U TEOMETPUUECKON
MPOrpeccuil TOYKaMu Ha
KOOPJIMHATHOM MJIOCKOCTH

80

N3obpaxenune 4wieHOB
apupMETHIECKON U TEOMETPUIECKON
MpOrpeccuil TOYKaMu Ha
KOOPJIUHATHOU TJIOCKOCTH

81

JIMHENHBII U DKCIIOHEHIINAIbHBIN
pocTt

82

CnoxxHbIe IIPOICHTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHbIe IIPOUCHTLI

bubnuoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTtponbHas paboTa o teme
"JucnoBbIE MOCIEN0BATEIEHOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEHue, 06001IeHNE U
cucTeMaTH3allMs 3HAaHUA. 3aIuCh,
CpaBHEHHE, JICUCTBUS C
JICWCTBUTEIILHBIMU YHCIIAMH,
YHCII0BAas IpsSIMast



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpEHue, 0600IICHNE U
cucreMaru3anus 3HaHul. [IponeHTsl,
OTHOIIEHHUS], TPONOPLIUU

87

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEeMaTU3als 3HaHUM.
Oxkpyrienue, mpuOIMKEHNUE, OIICHKA

88

[ToBTOpEeHue, 0600IICHNE U
cucTeMaru3anusg 3HaHn. Pemenne
TEKCTOBBIX 33]1a4 apu(PMETHIECKUM
CII0COOOM

bubmmoreka [{OK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHUE, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenne
TEKCTOBBIX 33]1a4 apu(PMETHICCKUM
CII0CO00OM

bu6moreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHue, 0600IICHNE 1
cucTeMatusanys 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHUE, 0600IICHNE 1
cUCcTEeMaTH3aIlHs 3HAHUM.
[IpeoOpazoBaHue anredpanyecKux
BBIPXKCHUH, TOMTYCTUMbBIC 3HAYCHUS

bub6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWM.
[IpeoOpazoBanue anredpandecKux
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS

bubnuoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEHue, 0600ImEeHNE U
cUcTeMaTH3aIlus 3HAHUM.
[IpeoOpa3oBanue anreOpandecKux
BBIPXKCHUH, TOMYCTUMbBIC 3HAUCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4446f2



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

94

[ToBTOpEHUE, 0600IICHNE U
CHUCTEMaTU3als 3HaHHM.
[IpeoOpazoBanme anredpandecKux
BBIPQXKCHUH, TOMYCTUMbBIC 3HAUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/7f444a94

95

[ToBTOpEHUe, 0600MIICHNE U
cucreMarn3anus 3HaHu. OyHKINK:
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX

byHKIMNA

bubmmoreka [{OK
https://m.edsoo.ru/7f444c56

96

[ToBTOpEeHnue, 0600IICHNE U
cucreMaru3anus 3HaHu. OyHKINN:
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX

byHKINNA

bu6mmoreka [IOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpEeHuE, 0600IICHNE 1
cucrtemaTtusanus 3Hanu. OyHkuu:
MMOCTPOCHUE, CBOMCTBA U3yUCHHBIX

byHKINHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHUE, 0600IICHNE 1
cucrtemaTusanus 3Hanu. OyHkiuu:
MMOCTPOCHHE, CBOMCTBA U3yUCHHBIX

byHKIMHA

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHUE, 0000IICHNE 1
CHUCTEMaTH3allMs] 3HAHWM.
I'paduueckoe penieHre ypaBHEHUH U
HUX CHCTEM

bubmuoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEHue, 0600ImEeHNE U
CUCTEMaTHU3alus 3HAaHUM.
I'padmyeckoe penieHrne ypaBHEHHUH U
UX CUCTEM

101

Hroropas KOHTPOJIbHAasA pa60Ta

102

O00011IeHHE U CUCTEMATU3 AL
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYYEHMUS)

7 kaacc (He MeHee 68 u)

Ha3Baunmue
paszaesa (TeMbl)
Kypca (4uciao

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI J1€SITEJIbHOCTH oﬁyqamumxca

4acoB)
IIpocreiimme [Ipocreiinye reoMeTpuueckie 0ObEKTHI: TOUKU, IPSIMbIE, JIydd | @OPMYJIHPOBATH OCHOBHBIE IOHSTHS U OTIpEACTICHUS.
reoMeTpuyecKne |4 yriibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3Y4YEHHbIE  TreoMeTpuyeckue  (Urypsl,
¢urypsi CMexHbIe U BEPTUKAJIbHBIE YTJIbI. ompeaeJsiTb HMX B3aUMHOE pACIIOJIOKEHHE, BBINOJIHATH
U HX CBOMCTBA. PaGora ¢ mpocTedmMu 4epTexamu. yepTEX IO YCIOBMIO 33/1a4M (C HCIOJIb30BAHUEM CMBICIOBOM
N3mepenue W3mepenue NMHEMHBIX M YIJIOBBIX BEJIMYMH, BBIUMCICHHE|OMOPHI: HABOJALIME BOMPOCHl W/WIM aNroOpuUTMa Yy4eOHBIX
reoMeTPpUYECKHX |OTPE3KOB U YIJIOB. nercTBuil).
BeJIUYHUH [lepumerp u  mnomans  ¢uryp, cocraBieHHbIX U3 |[IpoBoauTh mpocTeiillve NOCTPOSHUS ¢ IOMOIIBIO ITUPKYIS U
(14 q9) MPSIMOYTOJIbHUKOB. JTUHEHKH.
N3mepsTh JTUHEWHBIE U YIIOBBIE BEIUYUHBI T€OMETPHUUECKUX
U IPAKTHYECKUX 0OHEKTOB.
Omnpenensitb «Ha TIJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
NMPOBOANTH I'PYOYIO OLIEHKY UX Pa3MepOB.
PemiaTh 3a7auu Ha BBIYMCIICHHE UIMH OTPE3KOB U BEIMYUH
YTJIOB.
PemaTp 33a/1a4M Ha B3aMMHOE PACIIOJIOKEHUE TEOMETPUUYECKUX
buryp.
IIpoBoauTh KiIaccU(UKALNIO YIIIOB, BBIYHCIATH JTUHEHHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOJAUTH HECJ0KHBIE HEOOXOIUMBbIE
JIOKa3aTeNNbHbIE PACCYKICHHUS.
3HAKOMUTHCA C UCTOPUEN Pa3BUTHS FeOMeTPHU.
Tpeyronbuuku IlonsTiE © paBHBIX TpEyrojabHUKaXx W  mepBUuYHbIE| Pacmo3HaBaTh Mapbl pPaBHBIX TPEYrOJBHUKOB Ha TOTOBBIX
(22 v) NPEJICTAaBICHUS O paBHbIX (KOHIPY’HTHBIX) ¢urypax. Tpu |deprexax (C ykazaHHEM HNPU3HAKOB) MPH HEOOXOIUMOCTH C

IprU3HaKa paBCHCTBA TPCYTI'OJIbLHUKOB.

[Ipu3Hakun  paBeHCTBAa NPSIMOYTOJBHBIX  TPEYTOJIbHUKOB.

BHU3yaJIbHOU OIIOPOM.

BuiBOAUTH CIICACTBUA (paBCHCTB COOTBCTCTBYIOIIUX




CBOMCTBO MeIMaHBbI IPSMOYTOJIBHOIO TPEYTOJIbHUKA.
PaBHOOenpeHHBIE W PaBHOCTOPOHHHE  TPEYrOJBHUKH.
[Ipu3Haku u cBOMCTBAa paBHOOEAPEHHOTO TPEYrOJIbHHKA.
[IpoTuB OGoJbBIICH CTOPOHBI TPEYrOJbHUKA JIEKUT OOJBIIHIA
YTOJIL.

[IpocTenmme HeEpaBeHCTBA B T'€OMETPHHU.
TpeyroibpbHUKa. HepaBeHcTBO TOMaHOW™.
[IpsimoyrosbpHbIN TpeyroibHUK ¢ yrioM B 30°.
[IepBble TOHATHUSA O TOKA3ATENBCTBAX B TEOMETPHH.

*HepaBeHncTBo

3JIEMEHTOB) U3 PABEHCTB TPEYrOJIbHUKOB.

®opmyIHpOBaThH OTIPEICIICHUS: OCTPOYTOJIbHOTO,
TYNOYTOJIbHOTO, IPSIMOYT'OJIBHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHEIO TPEYrOJbHUKOB; OHUCCEKTPUCHI, BBICOTHI,
MEIMaHbl TPEYroJIbHUKA; CEPEIUHHOrO IEpPHEeHIUKYIpa
OTpe3Ka; IepUMeTpa TPEYroJibHUKAa NpU HEOOXOJUMOCTU C
OIOPOI Ha AITOPUTM TpaBUIIA.

@opMyaHpOBaTh CBOICTBA M NPU3HAKK PABHOOEAPEHHOIO
TPEYroJbHUKA.

CTpouTh 4epTEKU, peliaTh 3aa4M C [IOMOIIbIO HAXOKICHUS
PaBHBIX TPEYTrOJIbHUKOB.

I[pumensarp NpU3HAKM  PaBEHCTBA  MPSIMOYTOJIbHBIX
TPEYrOJbHUKOB B 3a/ayax (C HCIOJIb30BAaHUEM CMBICIOBOM
OTIOpBI: HABOJSLIME BOMPOCHl W/WIM aNrOpuUTMa Yy4eOHBIX
JIEHCTBHI ).

Hcnoan3oBarhb 1 poBbIe
CBOWCTB U3y4aeMbIX Puryp.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS T€OMETPHH.

peCypChIAIAUCC/IeI0BAHUS

IMapajseabHbie
npsiMble, CcyMMa
yIJI0B
TPeyroJibHuKa
(14 v)

[TapannensHble TpsiMble, UX CBOWCTBA. Hakpect nexainue,
COOTBETCTBEHHBIEC U OJIHOCTOPOHHUE YIJIbI (0Opa3oBaHHbIE TPU
MepeceyeHNH MapaIeIbHbBIX MPSAMBIX CEKYIIEH).

[Ipu3Hak  mapayieIbHOCTH  HOPSMBIX  4Y€pe3  PaBEHCTBO
pacCTOSIHUNA OT TOYEK OJHOU MPSAMOM 10 BTOPOM MPSAMOIA.
CymMa yriioB TpeyroJibHUKa U MHOTOYTOJIbHUKA.

Bueminue yribl TpeyrojbHUKa

@®opMyJIMPOBAThL  MOHATHE  I1apajLICIbHBIX
HAXOUThb [IPAKTUYECKUE IIPUMEPHI.

M3yuarh cBolicTBa yrjioB, oOpa3oBaHHBIX IpPU MEpPECCUCHUU
NapajuIeIbHbIX MPSAMBIX CEKYyLIEH

IIpoBoaurs [0KazarenbcTBa. PoOpMyaIMpPOBaTHL Teopemy
NapaJyIeIbHOCTH  JBYX HpPSMBIX C  TMOMOILBIO  YIJIOB,
00pa30BaHHBIX TpPU MEPECEUECHUH JTUX MPIMBIX TpPETbel
MIPSIMOM.

BbruncjassTe CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
HaxoauTh 4YuciOBblE U OYKBEHHbIE 3HAYEHHS VIJIOB B
FeOMETPUUYECKUX 3aJ1a4ax C UCIOJIb30BAaHUEM TEOPEM O CyMME
YIJIOB TPEYrOJIbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHUTBCSI C HICTOPHEil Pa3BUTHUSA T€OMETPHHU.

IIPsAMBIX,

Oxkpy:KHOCTH

OKPY)KHOCTL, XOpAbl U JUAMETPBI, UX cBoiictBa. KacarenpHas

@®opMyJIMPOBATH  ONpeAeJeHUsl. OKPYKHOCTH,  XOPJBI,




U KPYT.
I'eomeTpuueckue
NMOCTPOEHHS

(14 9)

K OKpYXHOCTH. OKpYKHOCTb, BIMCaHHas B yroiu. *Ilonsrue o
I'MT, npumenenue B 3amadax. buccekTpuca M cepeavHHBIN
MEPIEHIUKYIIAP KaK FEOMETPUUECKHE MECTA TOUEK™.
OKpyXHOCTb, ONHCAaHHAs OKOJIO TPEyrojbHUKA. BrimcanHas B
TPEYrOJIbHUK OKPYKHOCTb.

[Ipocreiimue 3a1a4n Ha MOCTPOCHHUE.

JMaMeTpa M KacaTelbHOW K OKpPYXHOCTH.
CBOMCTBA, IPU3HAKU, CTPOUTDH YEPTEKU.
HccaenoBarb, B TOM YUCIIE HCMOJIb3Ysl HM(POBLIE pecypcehl.
OKPY)KHOCTb, BIIUCAaHHYIO B yroJl; LEHTP OKpPYKHOCTH,
BIIMCAHHOM B yroJI; paBEHCTBO OTPE3KOB KacaTeIbHbIX
*Ucnoan3oBate Meton I'MT g nokasarenbcTBa TEOpEM O
nepecedyeHnt OMCCEKTPUC YIIIOB TPEYroJIbHUKA U CEPEeIMHHBIX
NEPNEeHIUKYIIPOB K CTOPOHAM TPEYTOJbHUKA C IMOMOIIBIO
I'MT.*

OBJaaneBaTh TMNOHSATUSIMM  BIHCAaHHOM M  ONHCAHHOM
OKPY)KHOCTEH  TpeyrojbHUKa, HaXOAUTh IEHTPHl 3TUX
OKPYXKHOCTEH C OTIOPOM HA aNrOpUTM IpaBUiIa.

Pemiats OCHOBHBIE 3a/1aYyM Ha NMOCTPOEHMe: YIja, PaBHOTO
JAHHOMY; CEpEeIMHHOTO TMepHeHANKYsIpa AaHHOTO OTPe3Ka;
NpsAMOM,  TpOXOJsAlIed  4Yepe3  JaHHYH0O  TOYKY U
MEePHEHANKYISAPHONH TaHHOW MPSIMOM; OMCCEKTPUCHI TAHHOTO
yIja; TPEYroJbHUKOB 10 pPa3jIM4HbBIM JJIEMEHTaM IpHU
HE0OXOIUMOCTH C HAMPABJISIONIEH TOMOIIBIO.

3HAKOMMTBCS € MCTOPUEI Pa3BUTHS T€OMETPHH.

HN3yyarp ux

IToBTOpEHHE,
00001IeHHE
3HAHMH

4 9)

[ToBTOpenue u 00600I1IeHNE OCHOBHBIX IMOHATUH U METOJOB
Kypca 7 Kiacca.

Pemarn 3aJa4YM Ha IIOBTOPCHUE, WIUIIOCTPUPYIOINHUE CBA3H
MCXKIY pa3JIMYHBIMU YacCTAMU Kypca.

8 kiacc (He meHee 68 u)

Ha3Baumue
pasaeJia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE conepkaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0MXCst

YeTbIpEXyroJbHUK

HapannenorpaMM, €ro Npu3HakKu U cBolicTtBa. YacTHbIE cirydan

H300paxkaTh U HAXOAUTH HA YEPTEKAX YETBIPEXYTOJIbHUKU




(12 u)

poM0O, KBazapar), HX
Tpamenus.  PaBHOOOKass u

napajuieIorpaMMoB  (MPSMOYTOJIbHUK,
IIpU3HAKK M CBOMCTBA.
MPSIMOYTOJIbHAS TPANCIUH.

*¥YnBoenue menuansl. LlenTpanpHas cuMMeTpus™

pa3HbIX BUJOB U UX JIEMEHTHI.
®opMyJIMPOBATH onpeaeaeHus: napaiesiorpaMma,
NpsIMOYTOJIbHUKA, poM0a, KBajapaTa, Tpalelud, pPaBHOOOKOU
Tpareuuu, IpsIMOYyroIbHOMN Tparenuu.

Hcnonb3oBaTth mNpH  pelleHMH NPOCTEHINHMX  3ajad
IPU3HAKU U CBOMCTBA: MapajuiejorpamMma, npsiMoyrojabHUKa,
pomba, KBajapaTa, Tpamelnuu, paBHOOOKON Tpamenuw,
IIPSIMOYTOJIBHOW Tpamnenuy.

[IpuMeHSITH MeTOJ YIBOCHHUS MEAMAHbI TPEYTrOJbHHUKA C
OIOPOI Ha AITOPUTM IpaBUIIA.
Hcnoab3oBath LUQPOBBIE pPECYPCHI
CBOMCTB M3y4aeMbIX QUTYP.
3HaAKOMHUTBHCS C UCTOPUEN pa3BUTHS TeOMETPHH.

1 UCCIICAOBaHUA

Teopema daneca
U TeopeMa o
NPONOPIUUOHATIbH
bIX OTpe3Kax,
MOX00HBIE
TPeYroJbHUKH
(154)

*Teopema Paneca u TeopemMa 0 IPONOPIHOHATBHBIX OTpe3Kax.™
CpenHsas nuHUS TpeyrojibHUKa. Tpaneuus, e€ cpeaHsst TUHUs.

*TIponopioHanbHbIE  OTPE3KH, TMOCTPOCHHE  YETBEPTOTO
MIPOMOPLIMOHAIBHOTO OTPE3Ka.

CBoiicTBa IIEHTpa Macc B TPEYrOJIbHUKE.

[logoGHble  TpeyronbHUKM. Tpu  mpu3Haka  MOAOOHS

TpeyrojabHuKoB*. [IpakTHueckoe npuMeHeHue.

IIpoBoaAMTH MOCTPOEHHS C IOMOILIBIO HUPKYJIA U JTUHEHKH C
ucnosib3oBanue  Teopembl  dameca U TeopemMbl O
MPONOPUMOHAIBHBIX ~ OTPE3KaX, CTPOMTb  YETBEPTHIU
MPOMOPIIMOHATBHBIA OTPE30K C OIMOPOM Ha 3PUTEIBHYIO
HaTrJITHOCTb.

HaxoauTh 10/100HBIE TPEYTOJbHUKHA Ha TOTOBBIX YEPTEIKAX C
yKa3aHUEM COOTBETCTBYIOIIMX IPU3HAKOB TMOA00UA TpuU
HEOOXOJMMOCTH C BU3yaJIbHON OTIOPOH.

Pematp 3agaum Ha MOJOOHBIE TPEYrOJILHUKU C TMOMOIIBIO
CaMOCTOSITEIBHOTO TOCTPOEHHS YepTeX el U HaXOXKICHUS
NOJOOHBIX  TPEYrOJBbHUKOB  MPH  HEOOXOAWMOCTH  C
HAIPAaBISAIONIEH TOMOIIBIO.

IIpoBoaNTH 10KA3aTEJBCTBA C UCIOJIb30BAHUEM ITPU3HAKOB
no00UsI HECIOKHBIX TE€OMETPUUECKUX 3aJad C OMOpol Ha
ANTOPUTM y4eOHBIX AEHCTBHIA.

I[IpuMeHsITH  TOJyYEHHBIE  3HAHUA  IPU  PELICHUU
FEOMETPUYECKHUX M MPAKTUYECKUX 3a/1a4 MPU HEOOXOAMMOCTH
C HaIpapJsIoLIEel MTOMOIIBIO.

3HAKOMUTBCS ¢ HCTOPUEI Pa3BUTHS T€OMETPHH.




Iiomans.
Haxo:xnenue
iomaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomaan
No00HBIX (pUryp
(14 v)

[Tonsitre 06 00MIeH TEeOpHH MIIOIA/IH.

@opmynsl IS TUIOMIATN TPEYroJbHHUKA, Tapajuiejorpamma.
*OTHOUIEHHE MJIOAAEH TPEYTOJIbHUKOB C OOIIMM OCHOBAaHUEM
nin o0IIel BBICOTOM.

Brrurcnenue miomanei CiIoKHBIX QUTyp depe3 pa30ueHHE Ha
4acTU U JOCTpoeHue.™

[Tnomanu duryp Ha kimerdaToit Oymare.

[Tnomaau nonoOHbIX ¢uryp. Beruncnenue miomaneit. 3agauu ¢
MPAKTUYECKUM COJiepKaHueM. *PerieHue 3amad ¢ TOMOIIBIO
METOJa BCIIOMOTaTEILHOM TUIOmaan.*

OBjajeBaTh NEPBHYHBIMH NpPeICTABJIeHUSIMH 00 0OmIeit

Teopun Iomaau (mepel), ¢GopMyJMpPOBATHL CBOICTBa
TUTOIIA/IH, BBISICHATH X HATJISHBINA CMBICII.

[TlpumensaTs  Gopmynbl  IUIOMIAAM  HapajuiesorpaMMa,
TPEYroJIbHUKa, Tpaleluu C OIOpPOH Ha CHPaBOYHYIO
MH(pOpPMALHUIO.

I[pumensiTh bopMyIbI TUTOMITA A BBIITYKJIOTO

YEThIPEXYTOJIbHUKA Yepe3 AUAroHad U YroJl MEeXJIy HUMH C
OTIOPOH Ha CTIPAaBOYHYIO HH(HOPMAITHIO.

HaxoauTh miomanu Guryp, u300pakEHHBIX Ha KJIETYATOU
OyMare, HCIOJIb30BaTh Pa30MEHNE HA YACTH U JOCTPOCHHE.
Pa3ouparb npumepnl HCIOIB30BaHUS BCIIOMOTAaTEIbHON
TIJIOIIA TN TSI PEIIEHUSI TEOMETPUUECKHUX 3a]1ad.

HaxoauTh TUtOmaaM mOAOOHBIX (uryp ¢ omopoil Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BuIYHCIATH IUIOMAIN PA3TUIHBIX MHOTOYTOJIBHBIX (PHUTYD.
Pemarp 3a7a4u Ha MIOMIAIb C TPAKTUYECKUM COJICPKAHUEM
ITOCJIe COBMECTHOTO aHAIIM3a.

Teopema
IMudaropa n
Hayaja

TPUTOHOMETPHH
(20 g)

Teopema Iludaropa, e€ nOKa3aTenbCTBO M INPHUMEHECHHE.
O6parnas Teopema I[Iudaropa.

OmpeneneHue TPUTOHOMETPHUYECKUX (QYHKIMH OCTPOTO Yria,
TPUTOHOMETPUYECKHE  COOTHOIIEGHHS B  NPSIMOYTOJIEHOM
TpeyrojibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHOWmIEHNUST ~ MEXIy CTOPOHAMH B  HPSMOYTOJBHBIX
TpeyrojbHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy Iludaropa, mcmoab3zoBath €€ B
MPAKTHYECKUX BBIYUCIICHUSX.

Branerp  MOHATUSMH ~ TPUTOHOMETPHUYECKUX  (PYHKITHIA
OCTpOTO yrjia, MPOBePSATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOpPOM Ha CHPAaBOYHYIO
uHpopMaIuio.

HccnemoBarh  COOTHOLIEGHUS ~ MEXAYy CTOPOHAaMH B

IPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriiamMu B 45° u 45°; 30° u
60° ¢ HanpaBIAOLIEN TTOMOILBIO.

Hcnoan3oBare  GopMynbl  NpUBEACHUS U
TPUTOHOMETPUYECKOE TOKAECCTBO AJISI HAXOXKICHUS
COOTHOIIIGHUH MEXAYy TPUTOHOMETPHUYECKUMU (YHKLIUAMU
pa3IMYHBIX OCTPBIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO
UH(OpMAILIHIO.

OCHOBHOC




I[IpuMeHSITH TOJIYYECHHbIE 3HAHUS U YMEHHUS [PU PELIECHUU
NPaKTUYEeCKUX 3anad (Ipu HEOOXOJAWMOCTH C OMOpOM Ha
ITOPUTM IIPABUIIA).

3HAKOMMTBCS ¢ HCTOPUEPA3BUTHUS T€OMETPUN.

Yrasl B BnucanHble ¥ LIEHTpalIbHBIE YIJIbl, YTOJI MEXAY KacaTelbHOM U | DOpMYJMPOBATHL OCHOBHBIE OIIPENEICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpaoi. yriamu B Kpyre (BIUCaHHBIN yroJ, LEHTPAIbHBIA yroJl).
Bnucannbie VYTibl MEXIY XOpJIaMU U CEKYLTUMU. HaxoauTh BHMCAHHBIE YIJIbl, ONHUpAIOIIMECS HA OJHY YTy,
U ONHCAHHbIE BnucanHble U onucaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKUA U | BBIYMCIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIUCAHHBIX Yriax,
YeTBIPEXyrojbHUK |cBoWcTBa. IlpuMeHeHuMe 5STUX CBOWCTB TMpPH  PEIICHUU |TEOPEMBbl O BIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
U. reOMEeTPUYECKUX 3a/1a4. LHEHTPaJbHOM YIJi€ TpH HEOOXOAMMOCTH C BHU3YaJbHOUN
KacartenbHble B3anmHoe pacnosiokeHue JBYyX OKpyxkHocteil. Kacanue | omopoid.
K OKPYKHOCTH. OKPY>KHOCTEH. HccnenoBatb, B TOM 4HCIE€ C TOMOIIBIO HHPPOBBIX
Kacanue pECYpCOB, BIHMCAHHbIE M OIMCAHHBIE YETHIPEXYTOJbHUKH,
OKpY KHOCTeH BBIBOJMTH HX CBOWCTBA W MPU3HAKHA IIOCIE COBMECTHOIO
(13 u) aHaIMn3a.
Hcnoab30BaTh 3TH CBOMCTBA M MNPU3HAKKA IIPU PELICHUU
3ajad.
IloBTOpEHUE, [loBTOpEHNE OCHOBHBIX MOHATHI M METOJOB KypcoB 7 u 8 |Pemarhb 3agaym Ha NMOBTOPEHHUE, WILIFOCTPUPYIOIIUE CBSI3U
00001IeHNe KJIacCOB, 0000111eHne 3HAHUI. MEX/1y pa3IMYHbBIMU YacTsAMU Kypca.
3HAHMH
(49)

9 kJaacc (He MeHee 68 u)

Ha3Baumue
pa3aeJia (Tembl)
Kypca (4ucio

OcHoBHOE conepkaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0MXCst

4acoB)
Tpuronomerpusi. |OrnpenerneHue TPUroHOMETpHUECKUX (yHKUMUN yriaoB oT 0° jo | DopmyaupoBaTh  ompeaeeHHsi  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc M cuHYC mpsMOTO M Tymoro yria. Teopema|(yHKIHMI TYNBIX W MPSMBIX YIJIOB C BU3YaJIbHOW OIMOPOM.




KOCHUHYCOB U

KocuHycoB. (O000méHHas) TeopemMa CHHYCOB (C paamycom

®opMyIMpOBaTH TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB (C

CHHYCOB. ONMCAaHHOM OKpYXHOCTH). HaxoxIeHue HIJIuH CTOPOH H|pPaJnyCOM OMHCAaHHOW OKPYKHOCTH).
Pemenue BEJIMYMH YIJI0B TPEYTrOJIbHUKOB. Pemiath TpEyroJbHUKM C ONOPOM Ha alrOpuUTM Y4eOHBIX
TPeyroJbHNKOB ®dopmyna Mo TPEYroJbHUKA Yepe3 JABE CTOPOHBI U YroJ | IeHCTBUH.
(16 9) Mex 1y HUMu. PopMyIia IiIomaay 4eTelpEXyrojbHuKa yepes ero (Pemare mpakTuyeckue  3aaauM, CBOAsIIIMecHd K
JMaroHaJIy U Yrojl MEeXly HUMHU. HAXO0KIC€HUI0 PAa3JIMYHbIX 3JIEMEHTOB TPeyroJlbHHKA.
[IpakTueckoe mprUMeHEHNE JOKa3aHHBIX TEOPEM.
IIpeodpasoBanune |*[loHsTHE O MPEeoOpazoBaHUM OAOOHS. OcBauBarsb NOHSITHE npeoOpazoBaHus noao6us.
noxoous. CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX QUTYD. HccnenoBath OTHOIIECHUE JIMHEWHBIX 3JIEMEHTOB (UTYp NpHU
MeTtpuueckue Teopema 0 TPOU3BEACHHH OTPE3KOB XOpJ, Teopema o |mpeoOpa3zoBannu moAoOus. Haxoaurs mpumepsl moao0us B
COOTHOIIIEHUS B MPOM3BEACHUN OTPE3KOB CEKYIIHX, TeopemMa O KBaJpare |OKpyKarouei 1eiCTBUTEIbHOCTH.
OKPY:KHOCTH kacatenbHOW. [IpyMeHeHne B pelIeHHMM TIeOMETPHUYECKUX | *BhIBOIMTH METPUYECKHE COOTHOILIEHUS MEXIY OTpe3KaMu
(10 v) 3amau.® XOpZ, CEKYIIMX M KacaTelbHBIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYrOJbHUKOB.
PemaTh TeOMeTpUYECKHE 3aJaud W 33Ja4d W3 PEATbHOU
’KM3HH C MCII0JIb30BaHHEM NOJOOHBIX TPEYrOJbHUKOB. ™
BekTopsbl OmnpeneneHne BEKTOPOB, CIOKEHHUE M Pa3HOCTb BEKTOPOB, | Mcmoib30BaTh BEKTOPbl KaK HAIIPaBJICHHBIE OTPE3KH,
(12 u) YMHOKEHUE BEKTOpa Ha YUCIIO. HCCJIe0BATH re€OMETPUYECKUI (nepemerenue) u

DU3NYECKUH U TEOMETPUUYECKHIT CMBIC BEKTOPOB.

PaznoxkeHne BekTopa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTOpa.

CkalsipHOE TIPOM3BEACHHE BEKTOPOB, €ro IPUMEHEHHE s
HAX0XJACHUS JUIMH U YTJIOB.

Pemenne 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

[IpuMeHeHHe BEKTOpPOB Il pelIeHUs 3aJa4 KAHEMATHKU H
MEXaHHUKHU.

buzndeckuii  (Cusia) CMBICIIBI
BOTIPOCHBIH TUIaH.

BEKTOPOB C OMNOpOW Ha

3HaTh omnpeaejJeHUsi CYMMbl U Pa3HOCTU BEKTOPOB,
YMHO>KEHUS BEKTOpa Ha YUCIIO, Hcese10BaTh
FEOMETPUYECKU U (PU3HMUECKUN CMBICIIBI ATHX OTIepaIlHii.
Pematp reomMeTpuyecKkue 3aJadydl  C  UCIOJIb30BAHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOp 1O JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab30BaTh  CKaIsIpHOE  IMPOU3BEJIEHUE  BEKTOPOB,

BbIBOAUTDH €I'0 OCHOBHEIC CBOICTBA.

Bbruucaarhb CYMMY, PA3HOCTb U CKAJIKIPHOC IMPOU3BCACHHUC
BCKTOPOB B KOOpAWHATAX.

HpI/IMeHHTL CKaJIIpHOC TMPOU3BCACHUC [UIA HAXOXICHUSA




JUIVH U YIJIOB.

JexapToBBbI JlexapToBbI KOOPAWHATHI TOUEK HA IJIOCKOCTH. OcBauBaTh MOHSATHE MPSIMOYIOJbHON CHUCTEMbI KOOPJAMHAT,
KOOpAMHATBHI  Ha|*YpaBHeHHE NPSAMONW.* YTIIOBOW KOA(PQPHUIMEHT, TAHTCHC YIJIA |IeKapPTOBBIX KOOPIMHAT TOUKH.
IUIOCKOCTH HaKJIOHA, [TapaJUIeNIbHbIE U NEPIIEHIUKYISIPHbBIE TIPSIMBbIE. HccnenoBath ypaBHEHHE NPSIMOW M OKPYKHOCTU C ONOPOM
9 9) VYpaBHeHHue OKpyKHOCTH. HaxoJeHue KOOpAMHAT TOYEK |Ha BOMPOCHBIN ILJIAH.
MepeceyeHms! OKPY>KHOCTH U MPSIMOH. Haxomuts eHTp 1 paanyc OKpYKHOCTH 1O €€ YpaBHEHHUIO.
MeTto1 KOOpAMHAT IIPU PEIIEHUH T€OMETPUUYECKUX 3a/1ad. Pemiath 3ajaunHa HaX0XK/I€HUE TOUEK IEPECEUEHUs MPSMBIX
Hcnonb3oBaHue MeTo1a KOOPAMHAT B IPAKTHUECKUX 3a4a4ax Y OKPY’KHOCTEH C MOMOUIBIO0 METOJa KOOPANUHAT.
Hcnoab30BaTh CBOWCTBA YIJIOBOTO KO3(PQUIIMEHTa MPSIMON
OpU peuleHUH 3a4ay, s ONpEJeNIeHUs PacloJIOKEHUs
IPSIMOM.
I[IpuMeHSITH KOOPAUHATHI MIPU PEUICHUH T'€OMETPUUYECKUX U
NPaKTUYECKUX 3a7ad, Ui TOCTPOEHUS MaTeMaTHYeCKUuX
MOJIEJICH peabHBIX 3a/1a4 («METO KOOPIAMHATY).
IMonb30BaThest  JUII  IMOCTPOEHHS W HCCIEAOBaHUM
1 (ppoBEIMU pecypcamu.
3HAKOMMTBCS ¢ HCTOPUE Pa3BUTHS T€OMETPUU
I[IpaBuiabHbIE IIpaBuibHBIE MHOTOYTOJIBHHKHM, BBIYHMCIEHHE HX JJIEMEHTOB. | DOpMyJIMPOBATH onpeeseHue MPaBUJIbHBIX
MHOIOYIOJIbHUKH. (UHCIiO 7 ¥ JAIUHA OKPYKHOCTH. J[MMHa Ayru OKPYKHOCTH.|MHOTOYIOJbHUKOB, HAXOAUTH UX JJIEMEHTHI.
Juna Pannannas mepa yria. IMosb30BaThCSl NOHATHEM JUIMHBI OKPYXKHOCTH, BBEAEHHBIM

OKPYKHOCTH U
IUI0IAb KPyra.
Boruucienue
IJIoIAael

(84)

[Inomans kpyra M ero 53JIEMEHTOB (CEKTOpa U CErMEeHTA).
Brruncnenue miomaneit puryp, BKIIOYAOMIMX JIEMEHTHI Kpyra.

C IOMOUIBIO IPABUIBHBIX MHOTOYIOJIbHUKOB, ONpeaeJsiTh
YHCIIO 7T, JUIMHY AYTH U PaJAMaHHYIO MEpy yria o oopasity.
IIpoBoauTh Mepexoa OT pafuaHHON MEpHI yIiia K rpagyCHON
¥ Ha00OpOT 10 BU3yaIbHOM OTIOPE.

OmnpeneasiTh MI0IIAIb KPYyra.

BoiBoauTh popmyJibl (B rpagycHOM U paiuaHHON Mepe) s
JUIMH YT, IUIOLIAJEH CEKTOPOB M CETMEHTOB C OINOPOM Ha
BOIIPOCHBIH IIJIAH.

BoruncasaTe 1momanu Quryp, BKIIOYAIOMIMX DJIEMEHTHI
OKpY)XHOCTH  (Kpyra) C ONOpOH Ha  CIPaBOYHYIO
UH(OpMAILIHIO.

HaxoauTsp muiomaay B 3aja4ax peajibHOM KU3HHU.




JABu:xeHus *TloHsATHE O IBM)KEHUH IIIIOCKOCTH. Pa3zoupary  mpumepsl,  WUIIOCTPUPYIOIIME  IOHATHUSA
IUIOCKOCTH [TapannenbHblil epeHoc, MOBOPOT U cuMMeTpus. OCU U LEHTPHI | IBUKEHUS, LIEHTPOB U OCEH CHMMETPHH.
(6 4) CUMMETpPHUH. @D opMyJIMPOBATH OIPEJECICHUS MAPAIIEILHOTO IEPEHOCa,
[Ipocreiinye npuMeHEHMs B pEIIEHUHN 3aa4™. IIOBOPOTa W OCEBOM CHMMETPUU C BHU3YAJIBHOW OIIOPOM.
HaxoauTh HETIOABWKHBIE TOUKU IO 00pasiy.
HaxoauTh IEHTPHI B OCH CHMMETPUH MPOCTEHIINX (HUTYD 11O
o0pasiy.
*TIpuMeHATH NapAJUICIBbHBIA MEPEHOC U CHUMMETPHUIO IpHU
pelIeHNH TeOMETPUUECKUX 3a1a4 (pa30uparh MPUMEpHI).
Hcnoab30BaTh 17151 IOCTPOCHUS U MCCIIEIOBAaHUN UG POBHIE
pecypchL.®
IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX TMOHITHH W METOJNOB KypcoB 7—9|OmnepupoBarh MOHATHAMHU: QHUTypa, TOUKA, TpsMasi, YTo,
00001eHMe, KJIaCCOB, 00001IIeHNE U CHUCTEeMaTU3alUsl 3HAHUH. MHOTOYTOJIbHUK, paBHOOEAPEHHBII W  PaBHOCTOPOHHUMN
cucremaTu3amusi | [Ipocreiimme reomerpuueckue (GUIypel M HX CBOMCTBA. | TPEYrOJbHMKH, IPSIMOYIOJbHBIM TPEYrONbHUK, MEIUaHa,
3HAHUI N3mepenne reoMeTpuYeCKUX BEITUYHH. OuccekTpuca M BBICOTa TPEYTOJIBHUKA, MapajlesorpamMm,
(7 9) TpeyroybHUKY. poMO, TIPSMOYrOJIbHUK, KBaApaT, TpaIenus; OKPYKHOCTb,

[TapannensHble U NEPIEHIUKYISIPHBIE IPSIMBIE.
OkpyXHOCTh U Kpyr. I'eomeTpuyeckre MOCTpOEHUA. YTJbl B

OKpPY)KHOCTH. BnmcanHble W  ONHUCaHHBIE  OKPY>KHOCTH
MHOTOYT'OJIbHUKOB.

[Ipsimast 1 OKPYKHOCTb.

UeTbIpEXYroNbHUKH. Briucannbie u OTIMCaHHbIE
YEeThIPEXYrOJIbHUKH.

Teopema [Iudaropa u Hayana Tpuronomerpuu. Pemenne oomux
TPEYTrOJILHUKOB.
[IpaBunbHBIE MHOTOYTOJIBHUKH.

[IpeoOpazoBanus IUIOCKOCTH. JBroxeHus. [Mono6ue.
Cummerpus.
ITnomans. Breruncnenne mromane. Ilmomaan mogoOHBIX

¢buryp.
JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH.
BekTopbl Ha TIIOCKOCTH.

KacaTelibHasl, PaBEHCTBO U MOJI00ue GUTYyp, TPEYroJIbHHUKOB;
NapajuIeIbHOCTh U MEPICHAMKYISPHOCTh TPSMBIX, yTroJl
MEXIy TpPSIMBIMH, CHMMETPHUS OTHOCHTEIBHO TOYKA U
OpsIMO; JUITMHA, PACCTOSIHUE, BEIMYMHA YIiia, IUIONIA/b,
nepumeTp.

HUcnoan3oBare  ¢opmynasl: IepumMeTpa U IUIOIAAU
MHOTOYT'OJIbHUKOB, JUTMHBI OKPY)KHOCTH M IUIOIIAIU Kpyra,
00BEMA MTPSIMOYTOJIBHOTO MapajuIeIICIUIIea.

OmnepupoBaTh NOHSITHSMH: [PSIMOYrOJibHAas — cHCTEMa
KOOpJIMHAT, BEKTOpP; MCHOJb30BATh OSTH TOHATUS JJIs
MPEJICTAaBICHUS JaHHBIX W PEUIeHHs 3a/lady, B TOM YUCIE U3
IPYTUX y4eOHBIX TPEIMETOB.

Pemath 3ajauMm Ha TOBTOPEHHWE OCHOBHBIX TIOHATHUH,
WJLTIOCTPAIIMIO CBSI3€H MEX]y pa3jHMYHbIMU YacTsIMHU Kypca.
BoioupaTs MeTo JUTS pelieHHs 3a1auu.

Pemiath 3a1ayu 13 OBCETHEBHOM KU3HU.




TEMATHUYECKOE IIJIAHUPOBAHUE YUYEBHOI'O KYPCA «BEPOSITHOCTDH U CTATUCTHUKA»
(IO TOJAM OBYYEHUS)

7 kaacc (He meHee 34 4)

Ha3zBanue
pasnaesa (TeMbl)
(4ucy0 yacoB)

OcHoBHOE coacpKkaHue

XapaKTepHCTHKa JECATCJIBbHOCTH oﬁyqaloumxca

IIpeacrasienue [IpencraBnennie ngaHHbIXx B Tabmunax. [Ipaktuueckue | OcBamBaTh Ha  0a30BOM  YpPOBHe  CHOCOOBI
JAAHHBIX BBIYMCJICHUS TIO TaOJMYHBIM JaHHBIM. V3BledeHWe W | TPEACTABJIICHHS CTaTUCTUYECKUX JAaHHBIX W YHUCIIOBBIX
(7 9) WHTEpIpeTarus TabauyHbIX JaHHBIX. [IpakThueckass paboTa | MacCHBOB C TOMOIIBIO TaONMWI] ¥ JAarpaMm  C
«TabmuusD». UCIIOJIb30BAHMEM  aKTYaJIbHBIX M BaXKHBIX JAHHBIX
I'padmyeckoe mpencraBieHre OaHHBIX B BHUJAE KPYroBBIX, | (Aemorpaduueckue JTAHHbIE, MIPOU3BOJICTBO
CTOJIOMKOBBIX  (CTONMOYATHIX)  guarpamMM.  UTeHHE ¥ | TPOMBIIUICHHOW M CEIbCKOXO3SMCTBEHHOW MPOIYKIINH,
noctpoenne  nuarpamM. [lpumepbl  gemorpaduyeckux | OOIIECTBEHHBIE U IPUPOIHBIC SIBICHUS).
JMarpaMm. M3yuyarpr MeToabl paboThl C  TaOMMYHBIMH U
[IpakTnueckas pabora «Jluarpammsn. rpaguuecKuMu MPEICTaBICHUSIMH JaHHBIX C MOMOUIBIO
U(POBBIX PECypcoOB B XOJie¢ MPAKTHYECKUX padoT (c
HAIPAaBJIAIONIEH TOMOIIBIO).
OnucaresibHas Uucnossie Habopbl. CpenHee apudMeTndecKoe. OcBauBaTh Ha 0a30BOM YpOBHe MOHSITHS: YHCIOBOH
CTAaTHCTHKA Menuana yrcnoBoro Habopa. Y cToOHYMBOCTh MEIUAHBI. HaboOp, Mepa LEHTpPaIbHON TEHIEHIUH (Mepa IeHTpa), B
(8 9) [IpakTuueckas pabota «CpeaHre 3HAaUCHUSD. TOM 4HCJIe cpeiHee apudmeTuyeckoe, MeJuana.

Hawubonpiiee m HauMmeHbIIee 3HAYCHHUSI YHCIOBOTO Habopa.
Paszmax.

OnucbiBaTh CTATUCTUYECKHE JAHHBIE C IIOMOILBIO
cpeaHero apudMeTHuecKkoro U MeauaHsl. Pemats 3agaun
(c ucmonb30BaHUEM 3pUTEIBHON HArJSAHOCTH H/WIU
BepOaJIbHO OTOPBI)

H3yyars cBoiicTBAa CPEIHHUX, B TOM YHUCIE C ITOMOIIBIO
IU(POBBIX PECYpPCOB, B XOJ€ MPAaKTHUYECKUX pabdoT, (c
HaIPAaBJIAIONIEN TOMOIIBIO).

OcBauBaTh Ha 6230BOM YPOBHe MOHSITHS: HauOOJIbILIEE




Y HaWMEHbIIIEE 3HAUCHUS YUCIIOBOTO MACCUBA, pa3Max.
Pemiath 3agaun Ha BBIOOp crioco0a ONMMcaHus TaHHBIX B
COOTBETCTBMM C TNPUPOAOHM  JIAHHBIX M LEISIMHU
MCCJIEI0BaHUS C HAITPABJISIONIEH TOMOIIBIO.

Cayuaiinas
U3MEHYUBOCTH
(69

*Cny4daiiHasi U3MEHUYHUBOCTH (MpuMepbl). YacToTa 3HaYEHUH B
MAacCHBE JaHHBIX. [’ pynmupoBka. ['mcrorpaMmel.
[IpakTnueckas pabota «CnyyaiiHas ”3MEHYMBOCTbY. *

*OcBanBaTh NOHATHS: YacCTOTa 3HAUYEHUN B MaccHUBE
JAHHBIX, TPYIIITUPOBKA TAHHBIX, TUCTOTpaMMa.

CTpouts rucrorpaMmsl o oOpasiy

OcBanBaTh rpa@uUecKue MpeCTaBICHUS Pa3HbIX BHUJIOB
CIy4alHOM W3MEHYMBOCTH, B TOM YHUCJIE C MOMOUIBIO
U (QPOBBIX PECYPCOB, B XO/I€ MPAKTUYECKOU pabOTHI. ™

BBenenue B
Teopuio rpados
(449)

*T'pad, BepmuHa, pedpo. [IpeacraBienue 3agaun ¢ MOMOIIBIO
rpada. CreneHb (BaJieHTHOCTh) BepliMHBL. Yucno pédep u
cymmapHas ctenieHb BepuinH. Llens n nuxin. Ilyte B Tpade.
[IpencraBnenune o cBsazHocTH Tpada. O6xox rpada (dinepoB
nyTh). [IpencraBnenrue 06 OpUEeHTUPOBAHHBIX Tpadax.™

*QOcBauBaTh noHsATHA: Tpad, BepmuHa rpada, pedpo
rpada, cteneHb (BaJIEHTHOCTh BEPILIUHBI), [ETb U IIUKI.
OcBauBaTh MOHATHS: MYyTb B Tpade, JMUIEpPOB MYyTb,
00xo1 rpada, OpueHTUPOBAHHBIN rpad.

OO0cy:xknaTh pelleHde 3aJa4d Ha IOUCK CYMMBI
creneHeld BepmuH rpada, Ha MOUCK 00Xxoda rpada, Ha
MOMCK TMyTed B  OPHUEHTHUPOBAHHBIX rpadax cC
HAIPAaBIISAIONIEH TOMOIIBIO.

OcBauBaTh CcHoco0bl IPEACTABICHUSA 3aJady M3 Kypca
anreOpbl, TEOMETPUM, TEOPHUH BEPOSITHOCTEH, APYrux
OpeIMeTOB C MOMOLIbI0 TpadoB (KapThl, CXEMBI,
ANEKTpUYecKre IenH, (yHKIHOHAJIbHbIE COOTBETCTBUSA)
Ha IpuMepax. *

BeposiTHOCTB 1
4acrora
CJIy4aiiHOT 0
coObITHS

(49

*CnydaiiHbIi ONBIT M cilydailHOe coObITHE. BeposTHOCTH U
gactoTa coObITUSA. Poib MajoBEpOSATHBIX M MPAKTUYECKU
JOCTOBEPHBIX COOBITUH B MpUpoJe U B obmiecTse. MoHeTa u
UTrpaJIbHasi KOCTb B TEOPUU BEPOSTHOCTEM.

[IpakTryeckas padota «HacToTa BbIaAEHUS OpJiay.™

*OcBanBaTh MOHSTHUS: CIYYalHBIN ONBIT U CIlydallHOE
coObITHE, MAJOBEPOSITHOE U MPAKTUYECKU JIOCTOBEPHOE
coObITHE.

H3yuaTrh, 3HAYUMOCTh MAaJIOBEPOSATHBIX COOBITHHA B
npupojZie U OOILIecCTBe Ha BaXKHBIX NpuUMepax (aBapuu,
HECUacTHbIE cilyyau, 3aluTa NEPCOHAIBHOM
uHpOpMalny, epeiada JaHHbIX).

H3yuaTh poJib KIACCUYECKHX BEPOSTHOCTHBIX MOJETeH




(MOHeTa, UrpajibHast KOCTh) B TEOPUU BEPOSITHOCTEH.
Habawaate W M3y4aTh 4acTOTY COOBITUH B IPOCTBIX
OKCIIEPUMEHTaX, B TOM 4YHCJE C MOMOIIBI0 HU(PPOBBIX
pecypcoB, B X0J1¢ IPAKTUUECKON pabOThL. *

O06001meHNe,
KOHTPOJIb
(54)

[IpencraBnenne  paHHbiX.  OmnwMcarenbHass — CTaTHCTHKA.
BeposTHOCTB cilyualiHOTO COOBITHS.

I[loBTOpPSITH M3y4EHHOE U BBICTPAMBATh CUCTEMY
3HAHUM.
Pemartp 3a1aun Ha NPEACTABICHUE W ONMHUCAHUE JAHHBIX

C IIOMOIIIBIO HU3YUYCHHBIX XapaKTCPUCTHUK C
HaIIPaBJIAOMIEH TOMOIIBIO.
O06cyxnarb NpUMepbl CIIy4alHbIX COOBITHI,

MaJOBEPOSITHBIX U MIPAKTUYECKH JIOCTOBEPHBIX
CIIy4allHbIX COOBITUH, HUX POJM B MPUPOAEC MU KHU3ZHU
YeJI0BEKa

8 kiacc (He menee 34 4)

Ha3Banmue
pasnaeia (TeMbl)
(4ucy10 4acoB)

OcHoOBHOE coiep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4al0NIUXCs

IToBTOpEHUE
Kypca 7 Kjiacca
(4 1)

HpeﬂCTaBHeHI/Ie JaHHBIX. OmnmcarenpHas CTaTUCTHKA.
CnyqaﬁHaﬂ HU3MCHYHUBOCTB. Cpe,I[HI/Ie quCJI0BOIO Ha6opa.
Cnyqap“[HHe COOBITHSL. BCPOHTHOCTI/I nu qaCTOThI.
Knaccuueckue MOZACIMN TCOPUHU BCPOHTHOCTeﬁZ MOHCTa H
urpajibHast KOCTb.

IloBTOpSAITH M3Yy4CHHOE U BBICTPAMBATH CUCTEMY
3HAHU.

Pemiate 3agaum (Mo BH3yaJbHOl  omope) Ha
IIPEICTaBICHUE W OINMCAHHWE JAHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHUK.

Pemare 3agaum (Mo BH3yaJbHOM oOmope) Ha
IIPEJICTaBICHUE TPYNIIUPOBAHHBIX JIAHHBIX U OINCAHUE
CIIy4allHOM U3MEHUYUBOCTH.

Pemare 3agaum (Mo BH3yaJbHOHM oOmope) Ha
OTIpEECIIEHUE 4acTOTBI CITly4alHBIX COOBITHI,
obcyxaeHne NpUMEPOB CIIy4alHbIX COOBITHIA,
MaJOBEPOSITHBIX U MIPaKTUYECKH JOCTOBEPHBIX




CIIyJallHBIX COOBITHI, WX POJM B MHPUPOJEC H >KU3HU
YeJI0BEKA.

OnucaresbHas *Otknonenus. Jucnepcus uucinoBoro Habopa. CrangaptHoe | *OcBauBaTh MOHATHS: JUCIEPCUS W CTaHAAPTHOE
CTATHCTHKA. OTKJIOHEHHUE YUCJIOBOro Habopa. JluarpaMMbl pacceMBaHus. ™ OTKJIOHEHUE, MCIOJIb30BaTh ATH XaPAKTEPUCTHUKU IS
PacceuBanme OIMCaHUs PaCCEUBAHMSI JAaHHBIX.
JaHHBIX YuacTBOBaTh B 00CY:KI€HHH THNOTE3bl 00 OTCYTCTBUU
(4 49) WJIY HAJIMYUHU CBSA3U 110 AMarpaMmaM pacCEeUBaHMUs.
CTpouth JAMarpaMMbl PACCEMBAHUSANO  HMEIOIIMMCS
JAHHBIM, B TOM 4YHCJI€ C TIOMOIIbIO KOMIIbIOTEpa (TIocie
COBMECTHOTO aHajan3a).™
MHoxkecTBa MHoxecTBO, MOAMHOKeCTBO. Onepannu Haja MHOKecTBamMH: | OcBauMBaTh MOHATHS: MHOKECTBO, 3JIEMEHT MHOKECTBA,
4 4v) o0beqUHEHHNE, MEepECEUCHNE,  JIONOJHEHHUE. CBOYiCTBa | ITOAMHOKECTBO.
onepanuit Haj MHO’KECTBAMHU: MIEPEMECTUTENBHOE, | BbINOIHATH onepanuu Haj MHO>KECTBaMU:
COYETATEILHOE, PACTIPEACIUTEILHOE, BKITFOUCHHS. 00beIMHEHNE, TIEPECEUCHHE, TOTIOJHEeHKE (TI0 00pasIy).
I'padmueckoe npeacraBieHNEe MHOKECTB. Hcnoan3oBarhb CBOMCTBA: IIEPEMECTUTENBHOE,
coueTaTesIbHOE, pacHpeleNuTeNbHOe, BKIIOYEHHUS (C
MCII0JIb30BAaHUEM BU3YaJILHOM OIMOPHI).
Hcnoab3oBaTh Ipaduueckoe NpeACcTaBICHUE MHOXKECTB
IIpU OINMCAaHUM PEAIbHBIX IPOLECCOB U SIBJICHUH, MpPHU
pEIIeHUH 3a/1a4 U3 IPYruX Y4eOHBIX IPEIMETOB U KypCOB
(c UCI0JIb30BAHUEM BU3YaJIbHOM OTIOPBHI).
BeposiTHOCTB OnemMeHTapHbIe COOBITHS. Ciy4aiinble coObiTus. | OcBamBaTh Ha  0a30BOM  YPOBHe  NOHSTHS:
cJIy4aiiHOro bnaronpustcrByronue 3JIeMEHTapHbIE COOBITHS. | DJIEMEHTApHOE COOBITHE, CllydailHOe COOBITHE Kak
COOBITHA BepostHoctu  coObiTuii. OmBITBI €  PaBHOBO3MOXKHBIMH | COBOKYIHOCTh — OJAarompUATCTBYIOIIHUX  SJIEMEHTAPHBIX
(6 4) 3JIEMEHTAapHBIMU cOObITUAMU. ClTydaiiHbIH BBIOOD. COOBITUH, PABHOBO3MOXHBIE 3JIEMEHTApHbIE COOBITHS.

HpaKTI/I‘{eCKaH pa60Ta «OMBITHI C PaBHOBO3MOXKXHBIMH
QJICMCHTAapHbIMU COOBITHSIMU.

PemaTh 3agaum Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITHIA
[0 BEPOSITHOCTSIM 3JIEMEHTapHBIX COOBITHH ciyyaifHOro
OmbITa (C UCMOJBb30BAaHUEM 3pUTENILHONH HarIsIHOCTH
U/Win BepOabHON OTIOPHI).

PemaTh 3a7aum Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
B OIBITaX C PpaBHOBO3MOXKHBIMU  3JI€MEHTAPHBIMU




COOBITHSIMHM, B TOM 4YHCJIE C IOMOIIbIO KOMIbIOTEpPA (C
UCTOJIb30BAHUEM  3PHUTENBHON  HAIJSIAHOCTH — W/WIHK
BEpOAIBHOM OTIOPHI).

IIpoBoauTs M M3y4YaThb ONBITHI C PABHOBO3MOKHBIMHU
AJIEMEHTApHBIMU COOBITUSIMU (C MCHOJIb30BAHUEM MOHET,
UTpajIbHBIX KOCTEH, Jpyrux Moeneil)
B XOJ€ TMpakTU4Yecko padoThl (C HCHOJB30BAaHUEM
BHU3YyaJbHOU OTIOPHI).

BBenenue
Teopuio rpados
(449)

B

*JlepeBo. CBoiicTBa JepeBa: E€IUHCTBEHHOCTb  IIYTH,
CYLIECTBOBAaHHE BHCSUEH BEPLIMHBI, CBS3b MEXAY YHUCIOM
BEpIIMH U ynuciaoM pEodep. [IpaBuio ymHoKeHUs. ™

*OcBauBaTh NOHATHS: JEpEeBO Kak rpad Oe3 IUKIa,
BHCAYAs BEpUIMHA (JIUCT), BETBb JIEpEBa, IMyTh B JIEPEBE,
IaMeTp JepeBna.

H3yuatp cBoiicTBa JepeBa: CYIIECTBOBAaHUE BHUCSYEH
BEPIIMHBI, CJIWHCTBEHHOCTh TYTH MEXKIY  JIBYMS
BEpIIMHAMH, CBA3b MEXKIY YHCIOM BEPIIMH U YHCIOM
pEdep.

YuyacTBoBaTh B O0OCY:KICHUM PpelIeHUs 3aJa4d Ha
MOWCK M TEpeurcieHne MyTed B JepeBe, OmIpeiesieHue
yucia BepmiuH uiau pédep B aepeBe, 00X01 OMHAPHOTO
JIepeBa, B TOM UHCIE€ C [PUMEHEHHEM IIpaBHiia
YMHOKEHUS. ™

Cayuaiinbie
coObITHS
8w

*TIporuBononoxkHoe  coOwbiThe.  marpamma  Diinepa.
OO0bvenuHenne W mepeceyeHue coObITui. HecoBMmecTHBIE
coObitusi. @Dopmyna crnoxkeHus BeposTHOCTei. [lpaBuio
YMHOXKEHHUSI ~ BEPOSITHOCTEH.  YCJIOBHasg  BEPOSITHOCTb.
HezaBucumble  coOwbitust.  [IpeacraBnenue  ciaydaifHOTO
JKCIIEPUMEHTa B BUJIE iepeBa.™

*OcBanBaTh MNOHSATHA: B3aUMHO IMPOTHUBOIIOJIOKHbIE
cOOBbITHS, omepaluuu HaJl COOBITUSAMH, OOBEAMHEHUE U
nepecedeHre coObITUH, Auarpamma Oinepa (Ditnepa—
BenHa), coBMeCTHBIE U HECOBMECTHBIE COOBITHSI.

H3yuaTts TeopeMbl O BEPOSITHOCTH OOBEAMHEHHS JABYX
coObITHIT ((hOPMYIBI CTIOKEHUST BEPOSTHOCTEH).

YuyacTBOBaTH B 00CY’KI€HUH pelleHHsl 327a4H, B TOM
qrclie TEKCTOBBIE 3a7]aud Ha OIpe/eIieHHe BepOsSTHOCTEH
O0BeMHEHUS] U TepEeceueHusi COOBITUH C TOMOIIBIO

YHUCIOBOM mpsAMO#l, aumarpamm Oiinepa, (HopMyIbI
CJI0KEHHUSI BEPOSTHOCTEH.
OcBauBarsb MOHATHSA: IIPaBUIIO YMHOKECHHUS




BEpPOSITHOCTEH, YCIIOBHAas BEPOSITHOCTh, HE3aBHCHMBIC
COOBITHS IEPEBO CIY4alHOIO OMBITA.

HN3yuyats cBoiicTBa  (OmpeaeneHus) HE3aBUCHUMBIX
COOBITHIA.

YuyacTBoBaTHL B O00CY:KIeHHMH pPelIeHUsl 3aJayM Ha
OTpe/ieJICHNE U UCTI0JIb30BAaHNE HE3aBUCUMBIX COOBITHH.
YuyacTBoBaTHL B O00CY:KIeHHMH pPelIeHUsl 3aJayM Ha
MOUCK BEpPOSITHOCTEH, B TOM UYHCIE YCIOBHBIX, C
WCIIOJIH30BaHUEM JIepeBa CIIy4aitHOTO OmbITa.™

O0001mEenne,
KOHTPOJIb
(4 4)

[IpencraBnenue manapix. OnucaTenbHas cTaTUCTHKA. [ padsl.
BepostHocTh CIIy4alHOTO COOBITHS. DJIEeMEHTHI
KOMOMHATOPHUKHU.

IMoBTOPATH W3YyYCHHOE H BBLICTPAMBATH CHCTEMY
3HAHUM.

Peimiath 3aga4yu Ha TIPEJICTABICHUE W ONMCAHUE JAHHBIX
c MOMOIIBI0  W3YYEHHBIX  XapaKTEPUCTHK (c
HCII0JIb30BAaHUEM BU3YAJIBLHOM OMOPHI).

*YyacTBoBaTh B O00CY:KIeHHH PpelIeHUss™ 3aJadyu C
npuMeHeHneM rpados.

Pemate 3agaum  Ha  HAaXOXXJIEHUE  BEPOSITHOCTH
CIIy4ailHOTO COOBITHUS MO BEPOSTHOCTSIM 3JIEMEHTapHBIX
COOBITHI, B TOM YHUCJIE€ B OMbITAX C PAaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH COOBITHAMU (C BU3YAIBHOM OTIOPOH).
*YyacTBOBaTh B OOCYKIEHUHM PpelleHHs™ 3aja4yd Ha
HAXO0X/IEHUE BEPOSTHOCTEH 0O0BEAMHEHUS U MTEPECeUCHUS
COOBITHIi, B TOM YHCII€ HE3aBUCHMBIX, C UCIIOJIB30BAaHUEM
rpauueckux MPENCTaBICHUM U JepeBa CIy4ailiHOTO
OTIBITA.

*Y4acTBoBaTh B O0CYKIEHUHM PpelleHH* 3aJadyu Ha
nepevuciieHne KOMOMHAIMM (YuCia MepecTaHOBOK, YHucia
COueTaHUil), HA HAXOXICHHE BEPOATHOCTEH COOBITHII C
OPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIE C
MCIIOJIb30BaHUEM TpeyroyibHuKa [lackans.

9 kiacc (He meHee 34 4)




Ha3Baunmue
paszaesia (TeMbl)
(umcsio yacoB)

OcHoBHOE€ CoacpKaHue

XapaKTepHCTmca JECATCJIBbHOCTH oﬁyqaloumxca

IloBTOpEHUE
Kypca 8 ki1acca
(4 1)

[IpencraBnenne  nmanHbix.  OmnmcarenbHas — CTaTUCTHKA.
Omneparuu Haj cOObITHIMU. He3aBUCUMOCTB COOBITHIA.

[loBTOpPSAITH H3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONTUCAHUE JTAHHBIX.
Pematp 3agauM  Ha  HAXO0XJCHUE  BEPOATHOCTEH
00bEeIMHEHUSI M TIepeceueHuss COOBITUM, B TOM YHCIIE
HE3aBUCHUMBIX, C  HCIIOJIB30BAaHUEM  T'papUUIECKUX
IIPEICTABIICHUN U IepeBa CIIy4ailHOTO OMBbITA.

PemaTh 3agaumM Ha MEpEeYUCIICHHE KOMOWHAIMKN (4ucia
MEepPECTaHOBOK, YHCJIa COYECTaHWI), HAa HAXOXKJICHHE
BEPOSITHOCTEM COOBITHIT c NPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHUCJIE€ C HCIHOJb30BAaHUEM
TpeyroJibHuKa [lackans

J1eMeHThbI
KOMOUHATOPUKH
4 4)

KombOunatopnoe mpaBwio ymHOXeHHs. llepecTaHOBKH.
®dakropuan. CoueTtaHus U YUCIO COYETaHHWH. *TpeyroJbHHUK
[Tackas. > [IpakTuueckas pabota «Bpruucnenue
BEPOSITHOCTEH C MCHOJB30BaHUEM KOMOMHATOPHBIX (PYHKLIUN
ANIEKTPOHHBIX TAOIHID.

OcBauBatb Ha  0a30BOM  YpOBHe  NOHATHSA:
KOMOMHATOpPHOE MPaBUIO YMHOXEHHS, YIOPSAOYCHHAS
mapa, Tpoilka OOBEKTOB, TIepecTaHOBKa, (hakropuasn
YyHClla, COYETaHUE, YHWCJIO COYETAaHUH, *TPEyroJibHUK
[Tackamns. ™

PemaTts, mpocreiilime 3amaum  Ha  [EpeUHCICHHE
YIOPSA0UYEHHBIX nap, TPOEK, MepPEeUnCIICHNE
MEPECTAHOBOK M COYETAHWH DIEMEHTOB PAa3IUYHBIX
MHO3KecCTB (110 oOpa3siy).

PemaTts mpocreiilme 3agauyM Ha IPUMEHEHHE 4YUCIIA
couyeTaHuil B anredpe (COKpal€HHOEe YMHOXKEHHE, OMHOM
HrroToHa) (¢ HampaBmSIOIEH MOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPHUKY, 3aJayd Ha
BBIUMCIIEHUE BEPOATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
ANIEKTPOHHBIX TAOIUI] B XOJ€ MPAaKTUYECKOH paboThl (c
BU3YaJIbHON OMOPOiA).




I'eomerpuyeckasi
BEPOSITHOCTH
(49

*T'eomeTpuueckas BepoaTHOCTh. CirydaiiHbIi BEIOOp TOUKH U3
(GuUrypsl Ha TIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPY>KHOCTH. ™

*OcBauBaTh MOHATHE T€OMETPUUECKOM BEPOATHOCTH.
YuyacTBoBaThL B O00CYXKIEHHH pelleHHs 3aJa4M Ha
HAXO0X/IEHUE BEPOSITHOCTEH B OIBITAX, MPEICTAaBUMBIX
KaK BBIOOp TOYEK M3 MHOTOYrOJIbHUKA, Kpyra, oTpe3ka
WIH JTyT'¥ OKPY>KHOCTH, YUCIIOBOTO MPOMEXKYTKa™

HUcnpiTanus
Bepnyanu
(6 9)

Ucnpitanne. VYcemex u Heynaua. Cepusi UCHBITaHUN IO
neporo ycrexa. HMcnoeltamus bepnymm. BepostHocTH
coObiTHii B cepun ucnbiTaHuil beprymaun. Ilpakruueckas
pabora «Mcnpitanus beprymim.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: HCIIBITAHHE,
AlIeMEHTapHOE COOBITHE B UCIIBITAaHUM (yCIIEX U HEey/aua),
cepus UCHBITAaHUM, HACTYIUIEHHME IIEpBOrO  ycrexa
(Heynaum), cepust ucnibITanuii bepuymu.

Pemate mpocreiilime 3agauM Ha  HAXOXKJIEHUE
BEPOSITHOCTEN COOBITHI B CEpUU HCIBITAHUM 10 MEPBOTO
ycrexa, B TOM 4YHcje ¢ MPUMEHEHHEM (OpMYiIbl CyMMBbI
F€OMETPUYECKON Mporpeccuu (C onopoi Ha CIPaBOUYHYIO
nHpopMaIuIo).

Pemars nmpocreiimume 3agauM Ha  HAXOXJECHUE
BEPOSITHOCTEH  DJIIEMEHTApHBIX COOBITUH B  CEpUH
WCTIBITAHUN bepHymM, Ha HaXO0XJIEHUE BEPOATHOCTH
ONPENEIEHHOIO YHMCIIA YCIIEXOB B CEPUM HCIBITAHUN
beprymm (¢ BU3yabHOM ONOPOi).

N3yyaTrhb B X0/1€e NPAKTHYECKOH PadOThI, B TOM YHCIIE C
MOMOIUIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbsiTaHui bepHynim

Cayuaitnas
BeJIMYHHA
(6 1)

CrnydaliHasi BeNMYMHA W PACIPECICHUE BEPOSTHOCTEH.
MareMaTrueckoe OXHJIAHHE H JUCIEePCHS  CIy4allHOM
BeIUYMHBL. [IprMepbl MaTeMaTHYEeCKOIO OXKHJIAHUS Kak
TEOPETUYECKOTO CPETHEr0 3HAYCHHS BETUYMHEI.

IlonsTne o 3akoHe  Oonpmux  ymcen.  M3mepenwue
BEpPOSITHOCTEH C moMoOIIbl0 YacToT. [IpuMmeHeHue 3akoHa
OOIBIINX YHCE.

OcBontr Ha 0a30BOM YpPOBHE NOHSITHA: ClydyalHas
BEJIMYMHA, 3Ha4YeHUe CIIy4aiHO BEJIMYMHBI,
pacripesielieHle BEpOSTHOCTEH.

HM3yyars u oO0cCyxkaaTb IpUMEPHl TUCKPETHBIX U
HENPEPbIBHBIX CIy4alHbIX BEITUYUH (POCT, BEC YeNOBEKa,
YHUCIEHHOCTh  HACEJICHUS, Ipyrue  W3MEHYMBBIC
BEJIMYMHBI, PACCMATPUBABIINECS B KypCE€ CTATUCTHKH),
MOJEIBHBIX  CIIY4alHbIX BEJIMYMH, CBS3aHHBIX CO
CllydyailHBIMH ombITaMu (OpocaHWe MOHETHI, HIpajbHOMN
KOCTH, CO CITy4ailHbIM BBIOOPOM U T. I1.).




OcBanBath, Ha  0a30BOM  YpPOBHe  TOHSTHS:
MAaTEMaTUYECKOE OXKUJIAHHUE CIYy4alHOM BEIWYMHBI Kak
TEOPETUYECKOE cpenHee 3HA4YCHHE, TUCTIEPCHST
CIIy4ailHOM BEJIMYMHBI KaK aHAJIOT JUCIIEPCHHU YHUCIOBOIO
Habopa.

Pematp 3ajaum Ha BBIUKUCICHHWE MAaTEMAaTHYECKOTO
OXWJAHMWS W  JUCIEPCUU  JIUCKPETHOW  CIIy4ailHOMN
BEJIMYUHBI TI0 3aJaHHOMY pacIpeesieHHuI0, B TOM YHUCIIe
3a/1a4, CBSI3aHHBIX CO CTPaxOBaHHUEM H JIOTEpesMu (c
HaIPAaBJIAIONIEH TOMOIIBIO).

3HAKOMHUTBCSI C MAaTeMAaTHYECKUM  OXHIAHHEM |
JUCIIEPCUEN HEKOTOPBIX pacHpeieseHuid, B TOM YHUCIIE
pacnipefieNieHus] C1y4aiHOW BEJIMYMHBI «UHCIO YCIEXOB»
B CEpUU UCIBITaHUN bepHysun.

M3yyarh 4acToTy COOBITUS B  MOBTOPSIOIIMXCS
CIIy4ailHBIX OTBITAX KAK CIYYaHYIO BEJIMYUHY.
3HAKOMHTBCSI C 3aKOHOM OoJbIIUX uucen (B ¢opme
bepuymnu): mpu OONBIIOM 4YHCIE OMBITOB 4YacToTa
coOBITHS OJIM3Ka K €r0 BEPOSITHOCTH.

Pemiate 3amaum  Ha UW3MEpPEHUE BEPOSITHOCTEM C
MOMOIUIBIO YacTOT (C HAMPaBJISIOUICH TOMOIIBIO).
OOcy:xk1aTtb  posib  3akoHa  OOJNBIIMX  4YHMCET B
000CHOBaHUU YaCTOTHOIO MeToaa U3MEPEHUS
BEPOSITHOCTEIA.

OOcyxnaTh 3aKOH OOJBIIMX YHCENl KakK IMPOSIBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTU B U3MEHUYUBBIX SABJICHUSX,
pOJIb 3aKOHA OOJIPIIMX YHMCET B MPUPOAEC U B KU3HU
YeJI0BeKa.

0O6001eHHE,
KOHTPOJIb
(10 v)

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX.
BepOHTHOCTL CJ'Iy‘IElfIHOFO COOBITHSL.
KOM6I/IHaTOpI/IKI/I. Cle‘Iaf/'IHBIe BCJIMYHHBI U paCIIpCaCIICHUS.

OmucarenpHass  CTaTHUCTHUKA.
DIIEMEHTEI

IloBTOpPSITH H3Yy4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

Pemarts 3a1a4yu Ha IPEACTABICHUE U ONMCAHUE TAHHBIX.
Pemars 3amaum Ha  HAXOXKIEHUE  BEPOATHOCTEN
COOBITHI, B TOM YHUCJIE€ B OMBITaX C PAaBHOBO3MOKHBIMHU




AJIEMEHTaPHBIMU COOBITHUSIMH, BEPOSITHOCTEH
OOBeMHEHUSI W TIEPECEYCHHs] COOBITUN, BBIYHUCIATH
BEPOSITHOCTH B ONBITaX C CEPUSAMHU  CIIyYaiHBIX
HCTIBITAHU N

[Ipu paspaboTke paboueld mnporpaMmbl B TEMAaTHYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITh YUYTEHBI BO3MOXKHOCTH
UCITIOJIb30BaHUS JIEKTPOHHBIX (IU(POBHIX) 00pa30BATEIBLHBIX PECYPCOB, SABJISIIOMUXCA YU€OHO-METOIUUECKUMU MaTeprualaMu
(MyIbTUMEIUNHBIE MPOTPAMMBI, JJIEKTPOHHbIE YUYEOHMKH U 3aJa4yHUKH, OJJICKTPOHHbIE OWOIMOTEKH, BUPTYaJbHbIE
71a00paTOpUu, UTPOBBIC MPOTPAMMBI, KOJIJIEKITUU ITU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOJIB3YEMBIMU JIJIi O0OyUCHUS U
BOCIIUTAHMS PA3TMYHBIX TPYIII TOJIH30BATENICH, MPEICTABICHHBIMU B JJICKTPOHHOM (IUGPOBOM) BUIE M pPEaU3YIOINTUMU
munaktrudeckue Bo3moxkHocTH KT, comepxanne KOTOPhIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa30BaHUMU.
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