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Pabouas nporpamma no yuedHomy npeamery «MareMaTHKa»

[TosicHuTenpHas 3anucka.

[Iporpamma mo Maremaruke Juisi oOydarommxcs 5—9 kiaccoB pa3paboTaHa Ha OCHOBE
OI'OC OOO c¢ yuéroM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHMH, NPEABABIAEMBIX K
MaTeMaTH4eCKOMy OOpa30BaHWIO, W TPATUIMA POCCHHCKOrO 00pa3oBaHWs, KOTOpHIC
00ecreynBaroT OBIAJACHHE KIIOYEBBIMH KOMIICTEHIIUSIMHU, COCTABIISIIOIIUMUA OCHOBY ISt
HETNPEPHIBHOTO 00pa30BaHUS M CaMOPa3BUTHs, a TaKXKe IEIOCTHOCTh OOMIEKYJIbTYpHOTO,
JUYHOCTHOTO M TIO3HABATEJNBHOTO pa3BUTUS OOydarommxcsi. B mporpamMMe mo mareMaTHKe
yuTeHbl uAeH U TnojoxkeHus KoHuenuuu pa3BUTHS MaTeMaTUYecKOro oOpa3oBaHUs B
Poccuiickoit ®enepanuu.

B osmoxy mumdpoBoit Tpanchopmanmu Bcex cdep UETOBEUYECKOH IeATeTbHOCTH
HEBO3MOXXHO CTaTh OOPAa30BAaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0Oe3 0a30BOMl MaTeMaTH4eCKOu
MOATOTOBKU. YK€ B IIIKOJIE MAaTEMATHKa CIYXHUT OIMOPHBIM MPEAMETOM ISl U3YUEHUsI CMEKHBIX
JUCLUMIUIMH, a TIOCJe INKOJbl peaJbHOW HEOOXOJUMOCTBIO CTAaHOBUTCS HEMPEPHIBHOE
oOpasoBaHue, 4TO TpeOyeT MOJHOIEHHON 0a30BOi 0011e00pa3oBaTeIbHONW MOATOTOBKH, B TOM
qHciIe U MaTeMaTH4eCKOH. DTO 00YCIIOBICHO TEM, YTO B HAIM JHU PACTET YUCIO MPOECCHIA,
CBSI3aHHBIX C HEMOCPE/ICTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B chepe IKOHOMUKHU, U B
Ou3Hece, M B TEXHOJOTHYECKHX OOJIACTSX, W JTaKe B TyMaHHUTapHBIX cdepax. Takum oOpaszom,

Kpyr oOyuaromuxcs,
JUTS1 KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAUUMbBIM YU€OHBIM MPEIMETOM, PACIIUPSIETCS.
[TpaxkTrueckas MOJIE3HOCTh MaTeMaTHKU o0ycioBieHa TEM,

4TO €€ MPEeIMETOM SIBISIIOTCS (PyHAaMEHTaJIbHbIE CTPYKTYpPBI HALLIETO MUpa: MIPOCTPAaHCTBEHHbIE
(OpMBI M KOJIMYECTBEHHBIE OTHOLIEHMS OT MPOCTEHIIMX, YCBAMBAEMBIX B HENOCPEACTBEHHOM
OIIBITE, 10 JIOCTaTOYHO CJIOKHBIX, HE00XO0IUMBIX
JUIsL pa3BUTHUs HAy4YHbIX W NPUKJIAJHBIX HAEH. be3 KOHKPETHBIX MaTeMaTHMYECKUX 3HAaHUU
3aTPYAHEHO NOHMMAaHWE IPUHLMIIOB YCTPOMCTBA M HCIIOJIB30BAHHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITHE U HMHTEPIpeTalusi pa3HOOOpa3HOW COLMAIbHOM, SKOHOMHUYECKOW, MOJTUTHYECKON
uHpopManmy, Manod(pQPEeKTHBHA TIOBCEAHEBHAs IPaKTHUECKas JEeATENbHOCTh. Kaxmomy
YEIJIOBEKY B cBOEH KU3HU IIPUXOIUTCS BBITOIHSTD pacuéTsl
U COCTaBJISITh QJITOPUTMBI, HAaXOIUTh W MPUMEHATb (OPMYIIbI, BJIAAETh NPAKTUYECKUMU
npuéMaMy reOMEeTPUIECKUX U3MEPEHUH U NOCTPOSHUH, YNTaTh HH(POPMALIHIO, IPECTABICHHYIO
B Buj€ TaOiul, nuarpaMM M TIpaduKoB, )KUTh B YCJIOBHUAX HEONPEIEIEHHOCTH U TMOHUMATh
BEPOSATHOCTHBIHM XapakTep CIyyailHbIX COOBITHI.

OnHOBpEMEHHO c pacmmMpeHruemM cdep IIPUMEHEHHUS MaTe€MaTUKU
B COBPEMEHHOM 00IIleCTBE BCE 00jiee BaKHBIM CTAHOBUTCS MAaTEMAaTUUYECKUN CTUIIb MBIIIJICHHUS,
MPOSIBISIOIINNCS B ONIPEACIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mponecce u3ydyeHns MaTeMaTUKH B
apceHaJl NPUEMOB U METOJOB MBIIUICHUS YeJOBEKa €CTECTBEHHBIM OOpPa3oM BKIIOYAIOTCS
WHIYKIHS u TeIyKITHS, 0000uenue
U KOHKpETH3allus, aHaIM3 U CHHTe3, KilacCHu(UKauus M cucTeMaTu3alus, adCTparupoBaHHe U
aHanorus. OOBEKThl MaTEMaTHUYECKUX YMO3AKJIIOUEHUH, MpaBWia HX KOHCTPYUPOBAHUS
PacKpbIBAIOT MEXaHHM3M JIOTHYECKHUX IIOCTPOEHHUH, CIOCOOCTBYIOT BBIPAaOOTKE YMEHHUS
(dopMynupoBaTh, 0OOCHOBBIBaTh U JOKa3bIBaTh CYXKJEHHs, TEM CAMbIM Pa3BUBAIOT JIOTHYECKOE

MBIILIJIEHHE. Benymas poib MIPUHAJICIKUAT MaTeMaTHKe
u B (OpMHpPOBAHMM AJTOPUTMHUYECKON KOMIIOHEHThl MBIIUICHHS M BOCIUTAaHUM YMEHUI
NENCTBOBATH 1o 3a/laHHBIM aJIropuTMaMm, COBEPLIECHCTBOBATH U3BECTHBIC

1 KOHCTPYUPOBaTh HOBBIC. B mporiecce pemieHus 3aa4 — OCHOBOM Yy4eOHOM ACSITEIIBHOCTH HA
YpOKax MaTCMAaTHUKHU — PA3BUBAIOTCA TAKKC TBOPUCCKAA U IMPUKIIAJHAA CTOPOHBI MBIIIIJICHUS.

OOyuenue MaTemMaTHKE Ja€T BO3MOXKHOCTb pa3BUBAaTh Yy OOY4YaIOIIUXCS TOYHYIO,
panMoHaIbHYI0 U MHPOPMATUBHYIO pedb, YMEHHE OTOMPATh HAUOOJIEE MOIXOSIINE I3BIKOBBIC,
CUMBOJIMYECKHE, TpapuyuecKre CpencTBa JUIsl BBIPAKEHUS CYXKACHUH W HArJISJHOTO HX
npeaACTaBJICHUS.



Heo6Xx01MMBIM KOMIIOHEHTOM O0ILEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUH SIBIISETCS
o0IIee 3HAKOMCTBO C METOJIaMH ITO3HAHUS JICHCTBUTEIFHOCTH, TPEACTABICHHE O MpeIMeTe U
METOJIaX MAaTeMAaTUKH, UX OTIIMYUN OT METOJIOB APYTUX €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAYK,
00 0COOEHHOCTSIX MPUMEHEHUS MaTeMaTHKU
JUIs pellieHUs HAay4YHBIX U MPUKIAAHBIX 3a7ad. TakuMm oOpa3zoM, MaTeMaTHUecKoe oOpa3zoBaHME
BHOCHT CBOH BKJIaJ B pOpMHUpOBaHUE OOIIEH KYIbTYphl YEJOBEKA.

M3yueHne MaTeMaTHKU TakXe CIIOCOOCTBYET ICTETMYECKOMY BOCIIMTAaHHIO YEIOBEKa,
MOHMMAHWIO KPacoThl W  M3SMIECTBA MAaTEMaTHYECKHX  PACCY)KACHHUH, BOCIPHUATHIO
reOMEeTpUIEcKUX (POpM, YCBOCHUIO HJIEM CUMMETPHUH.

[TpropuTeTHBIMU TIENIMU 00YYEHHUST MaTEMaTUKE B 5—9 Kiaccax sIBISIOTCS:

dopMHpOBaHHE  LEHTPAIBHBIX  MaTeMaTHYECKUX MOHATUH  (YMCiIO, BEJIMYMHA,
reomeTpuueckas  ¢urypa, TIepEeMEHHas, BEPOATHOCTh, (QYHKIHs), OOECIEUYNBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTHUECKOT0 00pa30BaHus 00yJaIOIUXCS;

noJiBe/IeHne 00y4yarouxcs Ha JOCTYITHOM Ul HUX YPOBHE K OCO3HAaHHUIO B3aUMOCBSI3U
MaTeMaTUKd M OKPY)KAIOLIEr0 MHpa, NMOHMMAaHME MATEeMaTHKH KaK 4YacTH OOLIel KyJIbTYypbl
YeJI0BEUECTBA;

pa3BUTHE  HMHTEIUICKTYaJIbHBIX W TBOPYECKHX  CHOCOOHOCTEH  oOydwarommuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KpUTHUHOCTH MBIIICHUS, HTHTEpeca
K M3YYEHHUIO MaTEMaTHKH;

dbopmupoBanue  (PyHKUIMOHANBHOM  MaTeMAaTUYECKOH  TpaMOTHOCTH:  YMEHHS
pacro3HaBaTh TPOSBICHUS MAaTEeMAaTUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH
B PEAIbHBIX KU3HEHHBIX CUTYAlUSIX U MPU U3YUCHUU IPYTUX YUeOHBIX MPEAMETOB, IPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMYIHMpOBaTh MX Ha SI3bIKE MAaTEMAaTUKU U CO37aBaTh
MaTeMaTHYeCKHe MOJEIH, NPUMEHATh OCBOEHHBIM MaTeMaTW4YeCKUW ammapaT Ui pelieHUs
MPAaKTUKO-OPUEHTHPOBAHHBIX 33/1a4, MHTEPIPETUPOBATH U OICHUBATH TIOJTYYCHHBIC PE3YIIBTATHI.

OcCHOBHBIE JIMHUM COJEp)KaHUS TMpOrpaMMbl IO MaTemMatuke B 5-9 Kiaccax:
«Yucna W BblUMCICHUS», «Anredpa» («Anredpanyeckue BBIPAKEHUS», «YPpaBHEHUS
u HEPABEHCTBAY), «DyHKIIWY, «"eomeTpusi» («'eomeTrpuueckue burypsl
U UX CBOHCTBa», «/3MepeHHE T'eOMETPHUYECKHX BEIMYHH»), «BepoATHOCTP W CTAaTHCTHUKAY.
JlaHHbIe TUHUM Pa3BUBAIOTCS MapalljieNIbHO, KaXas B COOTBETCTBHUH C COOCTBEHHOMW JIOTUKOH,

OJJHaKoO HE HE3aBUCUMO OJIHa OoT )Ipyl"OI\/JI, a B TCCHOM KOHTAaKTEC
n BBaHMOHeﬁCTBHH. KpOMe 9TOro, Mx O6’LC)II/IH$I6T JIOTHYCCKas COCTaBJIAKOIIAA, TPAaAUIUOHHO
npucymas MaT€MaTHUuKE n IMPOHU3bIBAIOIIAA BCEC MaTeMaTUYICCKUEC KYpChbI

u coxaepxarenpuple JuHUH. ChopmynupoBanHoe B PI'OC OOO T1peboBaHME «yMETh
ONEpUpPOBaTh IMOHATHUAMU: ONPEJEICHHE, aKcuoMma, TEeOopemMa, JO0Ka3aTelIbCTBO, YMEHHE
pacno3HaBaTb  HMCTHHHBIE U JIOXKHBIE BBICKA3bIBaHUS, MIPUBOJIUTH IpUMEPbI
U KOHTPOPUMEpPHI, CTPOUTH BBHICKA3bIBAaHUS M OTPULIAHUS BBICKA3BIBAHWUI» OTHOCUTCS
KO BceM KypcaM, a (OpMHUpPOBAHHME JIOTHUECKUX YMEHHMH pacmpesensieTcs MO BCeM TojaMm
oOyueHusl Ha YpPOBHE OCHOBHOT'O O0IIET0 00pa30BaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE IPEAMETHBIM pe3yilbTaTaM OCBOCHHS
MPOrpaMMbl 110 MaTeMaTHKE, pachpeies€HHbIM 10 TofaM O00ydeHHus, CTPYKTYPHUPOBAHO TaKUM
00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOIIPOCaM O0ydJaromuecs: oopamaimch
HEOJHOKPATHO, YTOOBI OBJIAJICHUE MATEMAaTUUYECKUMU MOHATHSIMH U HaBbIKAMH OCYIIECTBIISIIOCH
I10CJIEJOBATEIBHO
U NOCTYNATENBHO, C COOII0AEHUEM IIPUHIMIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYAJIUCh
B OOIIYIO CHCTEMY MaTeMaTUYEeCKHX MPEACTABICHUN 00YyYaIOUIMXCs, pacluupsis U yriayomss eé,
00pasys NPOYHbIE MHO)KECTBEHHBIE CBA3H.

B coorBerctBum ¢ ®I'OC OOO wmaremaTHka SBISETCS 005S3aTEIBHBIM YUEOHBIM
MpeAMETOM Ha YpPOBHE OCHOBHOTO o0miero oOpasoBanusi. B 5-9 kmaccax maTemaTuka
TPaJIULMOHHO u3yqaercs B pamKax CJIEYIOLIUX y4eOHBIX KYpPCOB:
B 5-6 kimaccax — kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKiIroYas
3JEMEHThl ~ CTaTUCTUKM W  Teopuu BepositHocTed) u  «['eomerpus». IIporpammoit



M0  MaTeMaTUKe  BBOJUTCS  CAMOCTOSITENbHBIM  y4eOHBId  Kypc  «BeposTHOCTB
Y CTAaTHCTHKAY.

OO1iee 9nCII0 4acoB, PEKOMEHIOBAHHBIX JJIs U3y4YeHHs] MaTeMaTHKH (0a30BbIl YPOBEHB)
Ha ypOBHE OCHOBHOTO 001Iero oopazoBanus, — 952 4daca: B 5 kiacce — 170 gacoB (5 yacoB B
Hezneno), B 6 kmacce — 170 ygacoB (5 wacoB B Hepento), B 7 kimacce — 204 yaca (6 4acoB B
Henmenmo), B 8 kmacce — 204 waca (6 wuwacoB B Hememo), B 9 kjmacce —
204 yaca (6 yacoB B HEZIEIIIO).

ABTOp pabodyeil mporpamMMbl BIpaBe YBEIWYUTHh WM YMEHBIIUTH MPEIJIOKEHHOE YUCIIO
y4eOHBIX YacoOB Ha TeMy, YTOObl YIIIyOMThCS B TEMaTHKy, Oo0Jieeé 3aMHTEPECOBABIIYIO
o0yJaroImuxcs, WM HaNpaBUTh YCHIWS Ha MPEOJOJICHHE 3aTpyaHeHHd. [lomycTHMO Takke
JIOKaJbHOE TIepepaclpesieieHe M IMEePecTaHOBKA DJIEMEHTOB COJEp)KaHHUs BHYTPH JAaHHOTO
kiacca. KommdecTBO TpOBEpOUYHBIX padOT (TEMaTHYECKHUH M WTOTOBBIM KOHTPOJb KayecTBa
YCBOCHHS y4eOHOT0 MaTepuaa)
W UX THI (CaMOCTOSITETIbHBIE W KOHTPOJBHBIE PaOOTHI, TECTHI) OCTAIOTCS Ha YCMOTPEHHE
yuutTens. Takke yduTeNnb BIpaBe YBEIUYHUTh WM YMEHBIIUTh YHCIO YYE€OHBIX YacoB,
OTBEJCHHBIX B TporpaMMme Ha 00OOIIeHWEe, TIOBTOPCHHE, CHCTEMATH3AlMI0 3HAHUH
oOyuaromuxcs. EIWHCTBEHHBIM, HO NPHHIUIUAIBHO BAXKHBIM, KPHUTEPUEM  SIBIISCTCS
JOCTH)KEHUE PEe3yIbTaTOB 00yUEHHsI, yKa3aHHBIX B HACTOSIIIEH TPOrpaMMe.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA

YUYEBHOI'O IPEIMETA «MATEMATUKA»

HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «MaTteMaTuka JOJKHO 00eCleunBaTh JOCTHKEHUE Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHus CIEAYIOMNX TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI y4eOHOTO TIpe- MeTa «MaTemaTuka
XapaKTepU3yKTCS:

[TarpuoTHueckoe BOCIUTaHUE:

MPOSIBJICHUEM MHTEpECa K MPOLIOMY M HACTOSIIIEMY POCCUICKON MaTEMaTUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCHUICKOW MAaTEMAaTUYECKON
IIKOJIBI, K MCIIOJIb30BAHUIO STUX JOCTIKEHUH B IPYrUX HayKaxX W MPUKIATHBIX cepax.
['paxkxnaHckoe v 1yXOBHO-HPAaBCTBEHHOE BOCITUTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s3aHHOCTEH rpaskJjaHUHA U pean3allii ero Mpas,
MPEACTaBICHUEM O MATEMAaTHIECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3ITUIHBIX CTPYKTYP,
SIBIICHUH, TIPOIIEIYp TPAkKIAHCKOTO 00IIeCTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K
00CYXICHUIO ’TUIECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUN
HAayKH, OCO3HAaHHEM BAXKHOCTH MOPAIBHO-3TUYECKUX MIPUHLIUIIOB B AEATEIBHOCTH YUEHOTO.
TpynoBoe BocMTaHHE:

YCTAHOBKOM Ha aKTUBHOE YYaCTHUE B PEIICHUU MTPAKTUUECKUX 3a1a4 MAaTEMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTHYECKOTO 00Opa30BaHUs HA MPOTSHKCHUH BCEH
KU3HU JIJIs1 yCTIeUTHOU TPOo(heCCHOHABHOM e TEIBHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHUN;
OCO3HAHHBIM BBIOOPOM U TOCTPOCHUEM MHAMBHYaJIbHOM TpaeKTOpUU 00pa3oBaHUs U
KU3HEHHBIX TJIAHOB C YUETOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
DCTEeTUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUSTUIO MATEMAaTHUECKUX O0BHEKTOB,
3a/1a4, PeIICHUI, PacCyKICHUI; YMEHUIO BUAETh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LleHHOCTH HAyYHOTO MTO3HAHMSL:

OpHUEHTAINEH B IEATEIHPHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEICTABICHUHI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeIOBeKa, MPUPOAbI U 00111eCTBa, TOHUMaHUEM
MaTeMaTUIeCKOW HAyKH KaK Cepbhl 4eTOBEUECKON ACSITELHOCTH, ITANOB €€ Pa3BUTHS U



3HAYMMOCTH JUIsl pa3BUTHUS UBUIM3ALMH; OBJIAJIEHUEM S3bIKOM MaTEMATUKU U MaTEMaTHUECKON
KyJIbTYpOH KaK CpeJCTBOM MO3HAHUS MHPA; OBJIAJICHUEM NPOCTEUIINMH HaBbIKaMU
HCCIIEI0BATENIbCKON AESITEILHOCTH.

duznyeckoe BocnuTaHue, GOpMUPOBAHHUE KYJIBTYPHI 3J0POBbsI U SMOILIMOHATIBHOTO
OJ1arOnoIy4Hns:

TOTOBHOCTBIO MMPUMEHITh MAaTEMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3710POBbsI, BEJICHUS
3I0pOBOT0 00paza *KU3HHU (310pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXXUM 3aHATHH U OT/bIXA,
perynspHas ¢puznyeckas akTUBHOCTh); CPOPMUPOBAHHOCTHIO HaBbIKA PEQIIEKCUH, TPU3HAHUEM
CBOETO IpaBa Ha OIMMOKY M TAaKOT'O e MpaBa JIPyroro 4yesoBeKa.

DKOJIOTUYECKOE BOCIIUTAHHE:

OpHEHTAIel Ha MPUMEHEHUEe MaTeMAaTUYEeCKUX 3HAHUH NI pellieHHs 3a]]a4 B 00JIacTH
COXPAHHOCTH OKpY>Karolleil cpeibl, MIaHUPOBAHUS MOCTYIIKOB M OLEHKU UX BO3MOXKHBIX
MIOCTIEICTBUH I OKPY’KaIOIIeH Cpeibl; OCO3HAHUEM III00aTBHOTO XapaKTepa HKOJIOTHUECKUX
Mpo0JieM U MyTel UX pelieHusl.

JIMYHOCTHBIE PE3yabTaThl, 00ECIIEUNBAIOIINE aIalITAIIMI0 00YJAIOIIErOCs K H3MEHSIOIUMCS
YCJIOBUSM COIIMATIBLHOM U IPUPOJTHOUN CPEbI:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHSIX HEONPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTHUECKYIO IeSITeIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS Y APYTUX
JrO/Ie!, MPUOOpPETaTh B COBMECTHOM /IS TETLHOCTH HOBBIE 3HAHMUS, HABBIKM M KOMIIETCHIIUH U3
OTIBITA IPYTHX; HEOOXOIUMOCTHIO B (JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIE
(bopMyIHpOBATh UJIEH, TOHSTHUS, TUTIOTE3bI 00 OOBEKTAX U SBICHUSAX, B TOM YHCIIE paHEee HE
W3BECTHBIX, 0CO3HABATh Je(UIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIaHUPOBATh
CBOE pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIUIO KaK BBI30B, TPEOYIOMUN KOHTPMEDP, KOPPEKTHUPOBATH MPUHUMAEMbIE PEIICHUS U
JecTBUs, POPMYITUPOBATH U OLIEHUBATH PUCKH U TIOCIEICTBHS, (POPMUPOBATH OTIBIT.
METAIIPEJJMETHBIE PE3VJIbTAThBI

MeTtanpeameTHbIe pe3yIbTaThl OCBOSHHS IPOrpaMMBbl yueOHoro npeaMera «MaTemaThka
XapaKTepU3YIOTCS OBIAJICHUEM VHUBEPCANbHbIMU HO3ZHABAM EJIbHBIMU OeliCMEUAMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMUOCUCMBUAMU U YHUBEPCATbHLIMU
pezynamugHuimuoelicmsuamu. 1) Ynusepcanonvle noznasamenvhule oelicmsus obecnequsarom
Gopmuposanue 6a308b1X KOZHUMUBHBIX NPOYECCOB 00YUAIOUUXCS (0C80EHUe MEeMOO08 NOZHAHUS
OKPYIHCAOUie20 MUpa, NpuUMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHutl
pabomamy ¢ ungopmayuet).

bazoBble tornyeckue AeMCTBUS:

® BBIBIATH U XapaKTePU30BaATh CYIIECTBEHHbIE TPU3HAKN MAaTEMATHUECKUX OOBEKTOB,
HOHSATHH, OTHOLICHUN MEXIY MOHATHAMM; HOPMYIHUPOBATH ONIPEIEICHUS TOHATHIH;
yCTaHaBIMBATh CYHIECTBEHHBIN MPU3HAK KJIacCU(PUKALMU, OCHOBAHUS JJIs1 0000IIeHUS U
CPaBHEHMSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A;

® BOCIPHUHMMATH, GOPMYIUPOBATH U IPEOOPA3OBLIBATH CYXKICHUS: YyTBEPAUTEIbHbIE U
OTpHUILaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE,

® BBIABIISITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U POTUBOpEYHs B (aKTax,
JTAaHHBIX, HAOIIOEHUSIX M YTBEP)KICHUAX; peAaraTh KpUTEPUH JUIsl BBISIBICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

e JleJaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX U MHIAYKTHBHBIX
YMO3aKJIIOYeHUN, YMO3aKIIOUEHHI 110 aHAJIOTUH;

e pa30uparh JOKa3aTEIbCTBA MATEMATHUECKUX YTBEPKIEHUH (IIpsIMbIE U OT IPOTHUBHOTO),
IPOBOJUTH CAMOCTOSATEIBHO HECIOXKHBIE 10KA3aTeJIbCTBA MAaTEMaTUYECKUX (PAKTOB,
BBICTpauBaTh Apr'yMEHTAIUIO, IPUBOAUTDH IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATD
COOCTBEHHBIE PACCYXK/ICHUS;

e BBIOMpATH CrIOCO0 pernieHus yueOHOM 3aa4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pereHusi, BEIOMpaTh Hanbosee MOIXOASIIIHA ¢ YIETOM CAMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).



bazoBble uccienoBarenscKue IeMCTBUS:
®  ICIIOJI30BAaTh BONPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMUS,
(hopMyIHpoBaTh BOMPOCHL, (PUKCHPYIOIIHUE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTEILHO
yCTaHaBIMBATh KICKOMOE U IaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MIO3UIIHIO,
® TPOBOJUTH IO CAMOCTOSITENILHO COCTABICHHOMY TUIaHY HECIIOKHBIM SKCTIEPUMEHT,
HeOOJIBIII0e HCCIIeJOBAHHE IO YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4YeCKOro 00BEKTa,
3aBUCHUMOCTEH 0OBEKTOB MEXKIY COOOI;
® CaMOCTOATEIHHO (HOPMYIHUPOBATH 000OIIEHNS U BBIBOBI IO PE3yNIbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICOBAHHUS, OIICHUBATH JJOCTOBEPHOCTH ITOJTYYCHHBIX PE3yJIbTaTOB,
BBIBOJOB 1 000OIIEHHIA;
® [POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEATIOIOKEHHS O
€r0 Pa3BUTUH B HOBBIX yCJIOBHUSIX.
Pabota ¢ uadopmarmeii:
®  BBISBISITH HEJIOCTATOYHOCTH M M30BITOYHOCTH MHPOPMAITUH, JTaH- HBIX, HEOOXOIUMBIX
JUTSI pEIICHUS 331aUH;
® BBHIOMpATH, AHATTU3UPOBATH, CUCTEMATHU3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3ITUYHBIX BUJOB U (DOPM IPEICTABIICHUS;
e BBIOMpaTH GOpPMY MpeACcTaBICHUS HHPOPMAIIUU M UIUTFOCTPUPOBATH PEIIAEMBIC 3a/Ia4H
CXeMaMH, AuarpaMMaMu, HHOU rpaduKkoil 1 MX KOMOMHALIMSMY;
® OICHUBATH HAJIEKHOCTH MHPOPMAITUH TI0 KPUTCPHUSAM, TIPEITIOKECHHBIM YUUTEIIEM WITH
c(hOpMyITHUPOBAHHBIM CAMOCTOSITENILHO.
2) Yuueepcanvuvie Kommynukamuenleoelicmaus 0oecnevyusarom cQopmuposaHHocms

COYUANBHBIX HABLIKOB 00YYAIOUUXCAL.

Ob61eHue:

BOCIIPUHUMATH ¥ (POPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSMU U IENISIMU OOIIECHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHSI B YCTHBIX M MUChMEHHBIX TEKCTAX,
JIaBaTh MOSCHEHUS TI0 X0y PEIlIeHUS 3a]]a4i, KOMMEHTHPOBATh MOJIYICHHBIN PE3yNbTarT;

B XO0JI¢ OOCYX/ICHHS 32/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKTaeMON TEMBI, TIPOOJIEMBI,
perraeMoi 3a7a4u, BRICKa3bIBaTh UJIEH, HAllEJICHHBIC Ha MIOMCK PEIIEHUs; COTIOCTABIATH CBOU
CYXKICHHS C CY)KICHUSIMU JIPYTUX YUYACTHUKOB JIMATIOTa, OOHAPYKUBATh PA3JIMIUE M CXOJICTBO
MO3UIUH; B KOPPEKTHOMU (hopme (HopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEJICTABIATh PE3YJIbTAThl PEIICHUS 3a]1aul, IKCIIEPUMEHTA, UCCIIEIOBaHUSI, TPOEKTa;
CaMOCTOSITENILHO BHIOMPATh ()OpMAT BBICTYIUICHUS C YIETOM 3374 MPE3CHTAIIUU U
O0COOCHHOCTEH ayJTUTOPUH.

CoTpyaHUYECTBO:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHON 1 UHIUBUIYaIbHON pabOThI pU
perieHnn yueOHbIX MaTeMaTHIeCKUX3a/1a4; MPUHUMATh [1eJThb COBMECTHOM JIeATeIHbHOCTH,
IUTAHUPOBATH OPraHU3aIUI0 COBMECTHOU pabOThI, paclpenessiTh BUIbI paboT, 10rOBapUBaThCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IIAaTh MHEHUS] HECKOJIBKUX JIFOCH;
y4acTBOBaTh B TPYNIOBBIX (hopMax padoThl (00CyXIeHHs, 0OOMEH MHCHHSIMHU, MO3TOBBIE
IITYPMBI H JIP.); BBITIOTHATH CBOIO YaCTh pa0OTHI M KOOPIUHUPOBATH CBOU JACHCTBHSI C IPYTUMHU
YJIeHaM{ KOMaH/Ibl; OLICHUBATh KaYECTBO CBOETO BKJIa/1a B OO MPOIYKT 1O KPUTEPUSIM,
c(hOpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Ynusepcanvnvle pezynamuenviedeticmsus obecneuusarom Gopmuposanue cCMolclo8blxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzarus:

CaMOCTOSITEIIEHO COCTABJIAThH IJIaH, alTOPUTM PEIICHUS 3a1a49u (WM €ro 9acTh), BHIOMpATh
croco0 penieHus ¢ y4€ToM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW WH(OPMAIIHH.
CaMOKOHTpOIIb:



BJIaJIETh CIIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJIS IIPOIIecca U pe3ynbTaTa pelieHus
MaTeMaTUYEeCKOM 3a/1a4u;

MpEeABUAECTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIICHUH 3aa41l, BHOCUTD
KOPPEKTUBBI B I€ITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLIHOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OIICHMBATh COOTBETCTBUE Pe3yibTaTa A TEIbHOCTH ITOCTABIEHHOM LIETH U YCIOBUSM,
OOBSCHSITh IPUYMHBI TOCTHKECHUS WM HEJJOCTHKEHUS 1IeJTH, HAXOUTh OIINOKY, 1aBaTh OIICHKY
MIPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3VJIbTATBI
[IpeameTHbIe pe3yabTaThl ocBOeHUs [IpuMepHOit pabodeit mporpaMMbl IO MaTEMaTHKE
MIPEICTABIEHBI IO FoJjaM O0YUYEHHS B CIEAYIOIIMX pa3enax IporpaMMbl B paMKax OTAEJIbHBIX
KypCOB: B 5—6 Kiaccax — Kypca «MaTtematukay, B 7—9 kiaccax — KypcoB «Anredpay,
«I"eomerpusi», «BEpOATHOCTb U CTATUCTUKAY.
Pa3BuTHe nornyeckux mpeAcTaBICHUI U HABBIKOB JIOTMYECKOTO MBIIIJIEHUST OCYLIECTBIISETCS HA
MPOTSKEHUH BCEX JIeT 00y4eHHs B OCHOBHOM IIIKOJIE B paMKax BCEX HAa3BaHHBIX KYPCOB.
[Ipeanonararcs, 4TO BBITYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOUTH BBICKA3bIBAHUS U
OTpHUILIAHUSI BBICKA3bIBAHUM, PACTIO3HABATh UICTUHHBIC U JIOKHBIE BBICKA3bIBAHUS, TIPUBOIUTD
MIPUMEPBI U KOHTPIIPUMEPBHI, OBJIAJIEET MOHATUSAMHU: OIIPE/ICIICHHE, aKCUOMa, TeOpeMa,
JI0Ka3aTeIbCTBO — M HAYUUTCS UCIOIB30BATh X P BBHIOJHEHUN YIEOHBIX U BHEYUEOHBIX
3a/a4.

PABOYASA NPOI'PAMMA YUYEBHOI'O KYPCA

«MATEMATHKA». 5-6 KSIACCbI

COIEPXAHUE YUYEBHOI'O KYPCA (ITO TOJAM OBYYEHUN)

5 kaace

Hamypansnsie uucna u nyns HatypanbHoe uncio. Psn HaTtypanbhbix uncen. HYucio 0.
N3006paxeHne HaTypadbHBIX YUCENT TOUKAMH HAa KOOPAMHATHOM (YUCIIO- BON) MPSMONA.
[TozunmonHas cucrema cunucienus. PuMckas Hymepaius Kak mpuMep HEMO3UIIMOHHON CUCTEMBI
cuucieHus. JlecaTuuHas cucTemMa CUuCICHUsI.

CpaBHeHME HaTypaIbHBIX YHCEII, CPAaBHEHUE HATYpaJIbHBIX yucen ¢ HylnéM. CriocoObl
cpaBHeHUsA. OKpyIJIeHHE HATYPAJIbHBIX YHCEIL.

CrnoxeHue HaTypaJTbHBIX YHCEIT; CBOMCTBO HYJISI IPU CJIOKCHUH.

Brruntanue kak neicTBUe, 00paTHOE CIOKEHHIO. Y MHO)KEHHE HATYPaJIbHBIX YHCEIl; CBOMCTBA
HYJIS U €IMHULIBI TIPH YMHOKCHUH.

Jlenenue kak qeicTBUE, 00paTHOE YMHOKEHHUIO. KOMITOHEHTHI IEMCTBHIA, CBSA3H MEKAY HUMH.
[IpoBepka pe3ynbpTaTa apupmeruueckoro aeiictsus. [lepemecturenbHoe U coYeTaTENbHOE
CBOICTBA (3aKOHBI) CJIOKEHUS M YMHOKEHUS, pacpeIeIUTeIbHOE CBOMCTBO (3aKOH)
YMHOKCHHSI.

HcnonszoBanue OykB 17151 0003HAUYCHUSI HEU3BECTHOTO KOMIIOHEHTA U 3aIMCH CBOICTB
apuMeTUIECKUX JCHCTBUM.

Jenutenu U KpaTHbIE YKCIa, pa3iokKeHUE HA MHOXKUTENU. [IpocThie 1 cocTaBHbIE YHUCIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9.

Jenenue ¢ ocTaTKOM.

Crenensb ¢ HATYpaJIbHBIM [TOKA3aTEIEM. 3allUCh YUCia B BUJAE CYMMBbI Pa3psAHbIX CIaracMblX.
HucnoBoe BbIpaxkeHue. BplunciieHNE 3HAUEHUI YMCIIOBBIX BBIPAXKEHUM; IIOPSIOK BBIIIOJIHEHUS
nerctuil. Vcrionb30BaHue MPU BBIYUCICHUX TEPEMECTUTEIBLHOTO U COYETATEIBLHOTO CBOMCTB
(3aKOHOB) CJIOKE€HUS U YMHOXKEHHUSI, paCTIPECIUTEIbHOIO CBOMCTBA YMHOKECHHUS.

/lpoou TlpencraBnenue o 1podu Kak Croco0e 3amucu YacTU BETUYUHBI.

Oo6bixkHOBeHHBIE 1poOu. [IpaBuibHbBIE U HenpaBWIbHBIE ApoOu. CMemanHas 1poob;
Mpe/icTaBIeHUe CMEIIaHHOW 1po0U B BUJIE HETIPABUIILHOM IpoOU U BBIJEICHHE LIEJIOM YacTu
qrcia U3 HempaBWIbHOM apodu. M3o00paxenue apodeit ToukaMu Ha YUCIOBOM MPSIMOIA.



OcnoBHoe cBo¥icTBO Apodu. Cokparenue qpodei. [Ipusenenue 1podu kK HOBOMY 3HAMEHATEIIO.
CpaBHeHme 1pooeid.

CrnosxeHue ¥ BBIYUTAaHUE APOOCH. YMHOXKEHHUE U JeieHne Apo0eii; B3anMHO-00paTHbIE Ipo0u.
HaxoxneHne 4acTu 1enoro u Leioro o ero 4acTy.

Hecsatuunas 3anuck Apodeii. [lpencrasnenue aecaTuyHOM IpoOH B BUIe OOBIKHOBEHHOM.
N3o0pakeHune neCATUIHBIX ApoOeH TOUKa- MU Ha YUCITOBOM mpsmoid. CpaBHEHHUE JTECATUIHBIX
Ipobeii.

Apudmernueckue AEHUCTBUS € JeCATUUHBIMU Apo0saMu. OKpyriieHne AeCSITUYHBIX Ipo0eit.
Pewenue mexcmoguix 3a0ay Perienne TeKCTOBBIX 3a71a4 apu(METHUECKHUM CITOCOOOM.
Pemenune nornveckux 3anayd. Pemenue 3agad nepedopom Bcex BO3MOXKHBIX BAPUAHTOB.
Hcnonb30Banue Mpu pemeHny 3aaa4d Tadaun nPemeHne 3aaad, coaep kKanmx 3aBUCUMOCTH,
CBA3BIBAOILNE BE- IMYUHBI: CKOPOCTb, BPEMS, PACCTOSHHE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD.
Enununs! usmepenus: Macchbl, 00bEMa, 1IEHbI; pACCTOSIHUSL, BpEMEHH, CKOPOCTU. CBSA3b MEXKAY
€IVHHUIIAMH U3MEPEHUS KaXX101 BEJINYUHBI.

Perrenne OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBneHue JaHHBIX B BUJE TaOJINL, CTOJIOYATHIX AUArPaMM.

Hacznaonan zeomempusn HarnsaHele peacTaBIeHus 0 (pUrypax Ha INIOCKOCTH: TOYKa, IpsiMasi,
OTPE30K, JIy4, YroJl, JJOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyrT. Yroi. [Ipsamoii, ocTpsli,
TYINOW U Pa3BEPHYTHIN YIJIBL.

JlinHa oTpe3ka, METpUYECKHE EAVMHULIBI JUTMHBL. J[JI1MHA T0Ma- HOM, IEPUMETP MHOIOYT OJIBHUKA.
N3mepenue 1 MocTpoeHHe yrioB ¢ MOMOIIbI0 TPAHCIOPTHUPA.

Harnsnnele npeactaBinenus o purypax Ha IIOCKOCTH: MHOTOYTOJIBHUK; TIPSIMOYTOJIBHUK,
KBaJIpaT; TPEYroJbHUK, O PAaBEHCTBE (PUTYD.

N300pakenue ¢uryp, B TOM uncie Ha kiierdyaToi Oymare. [lo- ctpoeHne koHdurypauuii u3
qacTel mpsSMoi, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJeT4yaToil Oymare. Mcmonb3oBanue CBOMCTB
CTOPOH U YIJIOB IPSIMOYT'OJIbHHKA, KBaJpaTa.

[Inomanp NpsIMOYTroIbHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM
gucie Guryp, n300pakEHHBIX Ha KieTyaToi Oymare. EAMHUIBI ©3MEpeHUs MIIO0IIA 1.
Harmnsiiabie mpeacTaBiaeHns 0 MPOCTPAHCTBEHHBIX (PUTypax: MPpsSIMOYTOJIBHBIN TapaiesieuIe],
KyO, MHOrOrpaHHuku. M3o00pakeHre npocTeiIux MHOTOrpaHHUKOB. Pa3BEépTku Kyda u
napayenenuneaa. CozraHue Mojesield MHOTOTpaHHUKOB (M3 OyMaru, MpoBOJIOKH, IJIaCTUIIMHA U
Ap.).

O06bEM IpsAMOYTOJIBHOTO Napajuienenunena, kyoa. Enununel namepenus o0béma.

6 xnacc

Hamypansusie yucna ApupmMeTnieckue TeUCTBUS C MHOTO3HAYHBIMHU HATYpaJIbHBIMH YHCIIAMHU.
UYucioBble BbIpaXXeHUs, MOPSIOK AeHCTBUH, HCIOIB30BaHKE CKOOOK. Vconb30Banue npu
BBIUHCIICHUSX IEPEMECTUTEIBHOIO U COYETATEIHHOI'O CBOMCTB CJIOKEHUS U YMHOKEHUS,
pacnpe- IeIUTENBHOTO CBOMCTBAa yMHOXKEHMsI. OKpyTJIeHHe HaTypalbHbIX uncel.Jlenureny n
KpaTHbIE YKClia; HauOOoIbIINK OO JenuTeNnb U HauMeHbllee oliiee kpatHoe. JlenumMocThb
CYMMBI U IIPOU3BEACHHUS.

Jenenue ¢ ocTaTKoM.

/JIpo6u O6b1IKHOBEHHAs 1pOOb, OCHOBHOE CBOMCTBO JIpo0H, CokpalieHue apooei. CpaBHEHHE U
ynopsijourBanue apoOeil. Pernienne 3a1a4 Ha HaX0XKIEHUE YacTU OT LIEJIOr0 U LIEJIO0ro 10 €ro
yactu. [[pobHoe uncio Kak pe3ynbTaT neneHus. [IpencraBienue qecs i THYHON 1poOU B BUIE
O0OBIKHOBEHHOU JPOOU W BO3ZMOXKHOCTH MPEICTABICHHUS OOBIKHOBEHHOM IPOOH B BUIC
necaTuyHoi. Jlecatuunele ApoOu U MeTpUUecKas cucreMa Mep. ApudMeTHueckue IeHCTBUS U
YHCJIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSIMH.

OtHomenue. Jlenenue B JaHHOM OTHOIEHHUU. Macitad, nponopuus. [IpuMmenenue nponopuui
IIPY PELICHNH 3a]1a4.

[lonsiTue mpoueHTa. Berunciienne nponeHTa oT BEIMYUHbBI U BEIMYUHBI 110 €€ TPOLIEHTY.
BeipaskeHune MpoLEeHTOB eCATUUHBIMU 1po0siMu. Penienne 3a1a4 Ha poLeHThl. BoipakeHue
OTHOILIEHUS BEJIMYHH B IIPOLIEHTAX.



Ilonoscumenvuvie u ompuyamenvhvie yucaa 11010KUTENbHBIE U OTPULIATEIBHBIE YHUCIIA.
Henblie uncna. Monynb yncia, TeoMeTpUyecKas HHTepIpeTanus Moayis yucia. M3o0paxenue
4yycesl Ha KOOPAUHATHOU NPAMOU. YHCIIOBBIE IPOMEKYTKHU.

CpaBHenue uncen. ApupmeTrnueckue JeHCTBUS C MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU
YHCIIAMHU.

[IpsimoyronbHas cucteMa KOOpAMHAT Ha MII0CKOCTU. KOOpAMHATHI TOUKH Ha MJIOCKOCTH,
abcuucca u opaunata. Iloctpoenue Touek u GUryp Ha KOOPAUHATHOH MJIOCKOCTH.

Bykeennuvie eviparcenus [lprumenenue OykB JUIsl 3alIUCH MaTEMaTUUYECKUX BbIpaXXKEHUN U
npepioxxenuil. CpoiicTBa apudmernueckux aeiicTBuil. BykBeHHbIE BBIPaKECHHS U YHCIIOBBIC
MO/ICTAaHOBKU. byKBEeHHBIE pPaBEHCTBA, Ha- X0XK/I€HUE HEM3BECTHOTO KOMIIOHEHTA. DPOpMYIIbI;
(bopMyIIBI IepH- METpa M TUIOIIAIH MPSIMOYTOJIbHHKA, KBaJ[paTa, 00bEMa napasuienenunena u
KyOa.

Pewenue mexcmoguix 3a0ay Perienue TeKCTOBBIX 3a71a4 apu(METHUECKUM CITIOCOOOM.
Pemenne nornyeckux 3anay. Pemenue 3anay nepedbopoM BceX BO3MOKHBIX BAPUAHTOB.
Pemenue 3anau, cogepxaiinx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEIMYUHBI: CKOPOCTb, BpEMS,
paccTosiHUE; [IeHa, KOJTMYEeCTBO, CTOMMOCTh; IPOU3BOAUTENHLHOCTD, BpeMsl, 00bEM padOTHI.
Enunune! n3mepeHust: Macchbl, CTOMMOCTH; PacCTOSIHUSL, BDEMEHH, CKOPOCTH.

CBsi3b MEXy €IMHUIIAMU U3MEPEHUSI KaKJ0M BETUYHUHBI.

Pemenue 3a1au, CBSI3aHHBIX C OTHOLLIEHUEM, TPOIIOPLUOHATIBHOCTHIO BEJIMYHH, IPOLIEHTAMU;
pelIeHre OCHOBHBIX 3a/1a4 Ha ApoOU U TPOLEHTHI.

OneHka ¥ NpUKKUIKa, OKPYTJIEHUE pe3ysibTata.

CocraBieHne OYKBEeHHBIX BBIPAKEHUH M0 YCIOBHUIO 3aJaUH.

[IpencraBieHre JaHHBIX C MOMOIIBIO TaOAUI U JuarpaMM. CtosndyaTele 1UarpaMMBbl: YTEHUE U
noctpoeHue. YTeHne KpyroBbIX AHArpamM.

Haznaonan ceomempuna Harnsauele npeactaBieHus 0 GUrypax Ha MjI0CKOCTU: TOUKA, IpsAMas,
OTPE30K, JIy4, yrojl, TIOMaHasi, MHOTOYTOJIbHUK, YEThIPEX - YTOIBHUK, TPEYTOIbHUK, OKPYKHOCTH,
KpYT.

BsaumHoe pacmnonoxeHue IByX MpsIMbIX Ha MJIOCKOCTH, MapajliebHbIC MPSMBIE,
MEepHEeHIUKYIIApHBIE NIpsiMble. I3MepeHne pacCTOSHUNA: MEXy IBYMs TOUKAaMH, OT TOUKHU 10
IpsIMOM; JUTMHA MaplIpyTa Ha KBaJIpaTHON CETKE.

W3mepenue 1 mocTpoeHue yrioB ¢ MOMOLIbIO TPAHCIIOPTUPA. BUbl TpeyronbHUKOB:
OCTPOYTOJIbHBIH, MPSMOYTOIBHBIN, TYIOYTOJIbHBIN; paBHOOEIPEHHBIN, PABHOCTOPOHHUIA.
UYeTbIpE€XyroabHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB. [IpIMOYTroNbHUK, KBaJApaT: UCIIOIb30BaAHHE
CBOWCTB CTOPOH, YIJIOB, AuaroHajiei. M3o0paxenue reomeTpuyeckux GUryp Ha HeJIMHOBaHHOU
Oymare ¢ UCII0JIb30BaHUEM LUPKYJIsl, TUHEHKHU, YroJbHUKA, TpaHcnopTupa. [loctpoenus Ha
KJIeT4aToi Oymare.

[lepumetp MHOrOyronbHuKa. [ToHsATHE MIOIAIU PUTYPHI; €IUHUIBI U3MEPEHUS TUIOIIA N,
[pubnmxénnoe n3MepeHue miomanu Guryp, B TOM 4icie Ha KBaJpaTHON CETKe.
[TpubmmxkéHHOE U3MepeHne AJIMHBI OKPYKHOCTH, TUIOIIAIU Kpyra.

CuMMeTpus: LeHTpallbHAas, OCEBasl U 3epKajbHasi CAMMETPHUU.

[locTpoeHne cuMMeTpUYHBIX QUTYP.

Harnsiaabie npeacTaBiaeHus O MPOCTPAHCTBEHHBIX (pUrypax: mapajuienenumne]], Kyo, mpu3ma,
nupamMuia, KOHyc, HWIHHAD, map u chepa. M3o06pakeHune npocTpaHCTBEHHBIX GuUryp. [Ipumepst
pa3BEPTOK MHOI'OTPAHHUKOB, IWIIMHAPA U KOHYca. Co3aaHue Mozeel IPOCTPAaHCTBEHHBIX
¢buryp (u3 Gymaru, mpoBOJIOKH, TIJIACTHIIMHA | JIP.).

[onsiTie 006bEMa; enuHULbI H3MepeHus: 00béMa. O0BEM MPSAMO- YroJIBHOTO Hapajelenunesa,
Kyo0a.

TUIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHS [TPUMEPHON
PABOYEN ITPOT'PAMMBI KYPCA (ITO T'OJIAM OBYUEHMS)

OcBoenue yueOHOTo Kypca «MaTemaTuka» B 5—6 Kjaccax OCHOBHOMW HIKOJIBI TOJIKHO
o0ecreynBaTh JOCTHXKEHUE CAEAYIOUINX MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTaTOB:

S knace



Yucna u evluucieHun

[ToHuMAaTh ¥ IPABUIIBHO YIOTPEOISATh TEPMUHBI, CBSI3aHHBIE C HATYpPaJIbHBIMH YHCIIAMU,
OOBIKHOBCHHBIMU U JIECATUIHBIMHU JIPOOSIMH.

CpaBHMBaTh U yNIOPSAA0UYMBATH HATYPAJIbHBIE YUCIA, CPABHUBATH B IPOCTEUILINX CIIydasx
OOBIKHOBEHHBIE JPOOH, TECITUIHBIE APOOH.

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOM (UM CIIOBOI) IPSIMOMN C COOTBETCTBYIOLIUM €
YHCIIOM M U300pakaTh HATypaJbHbIC YHCIIAa TOYKAMU Ha KOOPIWHATHON (YUCIOBOH)
IPSIMOA.

BemonasaTe apudmeTnyeckue AeMcTBUS ¢ HATYPATbHBIMUA YUCIIAMU, C OOBIKHOBEHHBIMH
JIPpOOSIMH B TIPOCTEUIITUX CITydasx.

BbIMOHATE TIPOBEPKY, IPUKUJIKY PE3YIIbTAaTa BEIUUCICHUN.

OKpyrisiTh HaTypaJIbHbIC YUCIIA.

Pewenue mexcmoeuix 3a0au

Pemate TekcToOBBIE 3a1aun apu(METUUECKUM CTIOCOOOM U € TTIOMOIIBIO OPTraHU30BaHHOTO
KOHEYHOTO Tiepedopa BCeX BO3ZMOKHBIX BApPUAHTOB.

Pemats 3a1aun, cogepxaiire 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJTMUUHBI: CKOPOCTh, BPEMs,
paccTosiHue; 11eHa, KOJTUYECTBO, CTOMMOCTb.

Hcnonk3oBaTh KpaTKue 3aMUCH, CXEMBbI, TAOIUIBI, 0003HAYCHHUS MIPU PEIICHUH 3a]1a4.
[Tonb30BaThCst OCHOBHBIMU €AMHUIIAMU U3MEPEHMSI: LIEHBI, MACChI; PACCTOSHHUS,
BpPEMEHH, CKOPOCTH; BBIPAXKaTh OJHU €AMHULIBI BEJIMYMHBI Yepe3 IpyTHe.

N3Bnekarpb, aHAIM3UPOBATH, OIICHUBATH HHPOPMAITUIO, TIPEICTABICHHYIO B TA0JIHIIE, HA
CTONOYATOM qUarpamMme, HHTEPIPETUPOBATH MPECTABICHHbIE TaHHBIE, UCTIOIb30BaTh
JIAaHHBIE TIPU PEIICHUU 3a]1a4.

Haznaonan ceomempusn

[Tonb30BaTbcs reOMETPUUECKUMHU MOHATHSIMU: TOUKa, IpsiMasi, OTPE30K, Iy, YToJI,
MHOT'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoaANUTE MpUMEPBI 00BEKTOB OKPYIKAIOLIETO MUPA, UMEIOIIUX (OPMY HU3yUEHHBIX
reoOMeTpUUIeCKuX Guryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO € YIJIAMM: BEPIIMHA CTOPOHA; C
MHOI'OYTOJIbHUKAMM: yToJl, BEpPIIMHA, CTOPOHA, IUaroHajb; C OKPYKHOCTBIO: PaIHycC,
JUaMeTp, LIEHTP.

N300pakaTh U3y4eHHbIE T€OMETpHUECKUE (PUTYPHI HA HETMHOBAHHON M KJIETYATON
Oymare Cc MOMOIIBIO LUPKYJIS U JINHEHKH.

HaxoauTs JMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C ITOMOIIBIO JTMHENUKH,
CTPOUTH OTPE3KHU 3aJaHHOW JUIMHBI; CTPOUTB OKPY>KHOCTH 33JaHHOI0 pajanyca.
Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB IPSMOYTOJIBHUKA, KBajpaTa JAJis UX
IIOCTPOEHHS, BEIUMCIICHHS IIJIOLAAN U IEPUMETpA.

Bbruncnare nepumeTp M miomaab KBajapara, npsiMoyrojibHUKa, (Uryp, COCTaBI€HHBIX U3
MPSIMOYTOJIbHUKOB, B TOM 4yucie (Guryp, n300pakx€HHbIX Ha KieTyaTol Oymare.
[Tonb30BaTbCs OCHOBHBIMU METPUUECKUMH €IUHULIAMHU U3MEPEHNUS JUIUHBIL, IUI0OLIa/I1;
BBIpAXKaTh OJHH €JUHUIIBI BEJIMUMHBI YEPE3 IPYTHE.

Pacno3nasate napajienenumnes, Ky0, HCI0OJIb30BaTh TEPMUHOJIOTHIO: BEPIIKMHA, peOpo
rpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHHUS Mapaljiesienuesa, Kyoa.

Beruncnare 00b€M Ky0a, nmapajuienenumnesia no 3aaHHbIM U3MEPEHUsIM, MT0JIb30BaThCs
eIMHUIIAMU U3MEPEHUS 00BEMA.

PemaTh HecnokHBIE 3a/1a4l HA U3MEPEHUE T€OMETPUUECKUX BEJIUYHUH B IPAKTUUECKUX
CUTYaLUsX.

6 kJaacc
Yucna u épluucienus

3HaTh U IOHUMAaTh TEPMUHBIL, CBA3aHHbBIE C PA3TUYHBIMU BUIAMU YHCEI U CIIOCO0aMH HX
3aIMCH, IEPEXOAUTH (€CIIH 3TO BO3MOXKHO) OT OJHOM (hOPMBI 3aITMCH YUCIIA K IPYTOil.



CpaBHMBATH M YIIOPSIOUUBATH LENIbIC YK CIIa, OOBIKHOBEHHBIC U IECITUYHBIE TPOOH,
CPaBHMBATh YUCJIA OJHOTO U Pa3HbIX 3HAKOB.

BoimonHATh, codyeTast yCTHbIE ¥ MMCbMEHHbIE IPUEMBIL, apu(pMeTUYECKHE TEUCTBUS C
HaTYpaJbHBIMH U IEJIBIMU YHCIIaMHU, OOBIKHOBEHHBIMU U JECATUYHBIMH IPOOSIMH,
MOJIOKUTENBHBIMYA M OTPULATENBHBIMH YU CIIAMU.

BbIuncisaTe 3Ha4€HUS YUCIOBBIX BBIPAKEHUMN, BBIIOJIHATH IPUKUAKY U OLIEHKY
pe3ynbTaTa BHIYHUCICHUH; BBIIOIHATH IPe0Opa30BaHMs YHCIOBBIX BBIPAXKEHUN HA OCHOBE
CBOMCTB apu(hMETHUECKUX JICUCTBUM.

CoOoTHOCHUTH TOUKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €l YHCIIOM U
n300pakaTh yKciia TOYKaMU Ha KOOPAMHATHOM NMPsIMOM, HAXOAUTh MOYJb YHCTIA.
CoOTHOCHUTH TOUKH B NMPSMOYTOJIHON CUCTEME KOOPAUHAT C KOOPAUHATAMH 3TOM TOUKH.
OKpyTIATH LeNble Yicia U AeCITUYHbIE JpoOu, HAXOIUTh IPUOJIMKEHUS YHCEIL.

Yucnoevie u 5yK8€HHble GbIPAIICCHUA

[Tornmatp 1 ynoTpeOIsiTh TEpPMHUHBI, CBS3aHHBIC C 3aMTUCHIO CTETICHH YMCIIa, HAXOAUTh
KBaJIpaT U KyO YUCIa, BEIYUCIISITh 3HAUCHHUS YHCIOBBIX BBIPAKEHUMN, COJEPIKAIIIIX
CTCIICHH.

[Tonp30BaThCs MpU3HAKAMU AETUMOCTH, PACKIIAIbIBATh HATYPAJIbHBIE YHCIIA HA TPOCTHIC
MHOKUTEJIH.

[Tonp30BaTHCSA MacITA0OM, COCTABIISATH MPOTIOPIIUU U OTHOIIICHHUS.

Hcnonp3oBaTh OYKBBI 411 0003HAYEHUS YUCEI MPHU 3aMUCH MAaTEMaTHIECKUX
BBIPAXCHHI, COCTABIISATh OYKBEHHBIE BRIPAXKCHHS M OPMYITBI, HAXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISASI HEOOXOAUMBIE ITOJICTAHOBKH U TTpeoOpa3oOBaHMs.
HaxonuTh HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pewenue mexkcmoeuix 3a0au

Pemate MHOTOIIIArOBBIE TEKCTOBBIE 33124l apU(PMETUIECKIM CTIOCOOOM.

Pemath 3a1aum, CBI3aHHBIC C OTHOIICHHUEM, TIPOTIOPIIMOHATBHOCTHIO BEJTHYUHH,
MPOIEHTAMHU; pelIaTh TPU OCHOBHEIE 33724l Ha IPOOU U MPOIICHTHI.

Pemath 3a1aun, copeprkaline 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMUMUHBI: CKOPOCTh, BPEMSI,
paccTosiHHe, IIeHa, KOJTHYECTBO, CTOMMOCTh; IIPOU3BOAUTEIHLHOCTh, BpeMs, 00bEMa
paboThI, UCTIOJIB3YS apu(PMETHYCCKUE ACHCTBUS, OLICHKY, PUKUIKY; TOIb30BATHCS
SAMHHUIIAMH U3MEPEHUS COOTBETCTBYIOIINX BEITUYHH.

CocTaBnsaTh OyKBEHHBIC BBIPAKECHHS 110 YCIOBHUIO 33Ja4H.

N3Bnekath nHpOpMAIHIO, TIPECTABICHHYIO B TA0JIUIAX, HA JIMHEHHOMN, CTOJIOYATON MK
KpPyroBOW ArarpamMmax, HHTEPIIPETHPOBATH MIPEICTABIICHHBIC JAHHBIC; HCIIOIh30BATh
JaHHBIC TIPU PEIICHUH 3a1a4.

[IpencraBmsiTe HHGOPMAIIHIO C TTOMOIIBIO TAOIUII, IMHEWHON 1 CTOJIOYATOM JTHUATPaMM.

Hacnaonan zeomempusn

[IpuBoANUTE PUMEPHI OOBEKTOB OKPY’KAIOIIETO MUPA, UMEIOLINX (OPMY M3YUEHHBIX
F€OMETPUUECKHX TUIOCKUX U MMPOCTPAHCTBEHHBIX (QUTYp, IPUMEPHI PAaBHBIX U
CUMMETPHYHBIX (QUTYD.

N300paxkaTh ¢ MOMOLIbIO LIUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HAa HEJIMHOBAHHOM 1
KJIeT4aToOM Oymare n3y4yeHHbIE IUIOCKHE reoMeTpuueckre (Gurypsl 1 KoHpUrypamuu,
CUMMETPHUYHBIE (PUTYPBHI.

[Tonp30BaThCs TEOMETPUUECKUMHU MTOHATUSMU: PABEHCTBO (DUTYP, CUMMETPHS;
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPUEH: OCh CUMMETPUH, LIEHTP
CUMMETPHH.

HaxoauTh BeIMYMHBI YTII0B U3MEPEHUEM C ITIOMOILBIO TPAHCTIOPTHPA, CTPOUTH YIJIbI
3a/laHHOM BEJIMYMHBI, [10JIb30BATHCA MIPH PELICHUM 3a/1a4 IpalyCHON MEpPOl YIJIOB;
pacrio3HaBaTh Ha YepTekax OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIIOM YIJIBL.
BbruncnsaTe AMHY JJOMaHOM, IEPUMETP MHOTOYT OJIbHHKA, 110JIb30BAThCS €AUHULIAMU
MU3MEPEHUS UIMHBI, BBIPAXKaTh OJIHU €AVHULIBI U3MEPEHHUS JUIMHBI YEPE3 IPYTrHeE.



Haxonuts, ucnons3ys 4epTEKHbIE HHCTPYMEHTHI, PACCTOSHUSA: MEKIY IBYMs TOUKAMH,
OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HA KBaJPaTHOU CETKE.

Boruncnsate miomans GUryp, COCTaBIE€HHBIX U3 IPSIMOYTOJIbHUKOB, UCIIOJIB30BaTh
pa30ueHne Ha IpSIMOYTOJIbHUKH, HA paBHbIE (DUTYPHI, JOCTPAUBAaHHUE J10
MIPSIMOYTOJIBHUKA; ITOJIb30BATHCS OCHOBHBIMU €UHUIIAMU NU3MEPEHMSI TUIOLIA/I;
BBIPAJKATh OJHU €IVHULIBI U3MEPEHUS IUIOIAAU Yepe3 Ipyrue.

Pacnio3naBate Ha MOJIENAX U U300pAKEHUSIX MUPaAMUTy, KOHYC, IMJIMH/IP, UCIIOIb30BATh
TEPMUHOJIOTHIO: BEpILINHA, peOpo, IPaHb, OCHOBAHUE, PA3BEPTKA.

N300pakaTh Ha KJI€TYaTON Oymare npsMOYTOJIbHBIN MapasuieIenuneN.

Bbruncnare 00bEM IpSIMOYTOJIBHOTO Mapajuiesenumnesa, Kyoa, Hojab30BaThCsi OCHOBHBIMU
eMHHUIIAMU U3MEpEHUs 00BbEMA; BBIPAKATh OJHHU €IMHUIBI U3MEpPEHUs 00bEMa uepes
Ipyrue.

PemaTe HecoKHBIE 3a/1a4U HA HAXO0XKICHUE TEOMETPUUECKUX BEJIMYHMH B ITPAKTHUYECKUX
CUTYyaLUsX.






TEMATUYECKOE IUIITHWUPOBAHME I10 YYHEBHOMY IIPEJIMETY «MATEMATUHKA» (5-6 KITACCBI)

Ne TemaTnueckue OcHOBHOE OcHoBHBIE BUALI JeTeJILHOCTH Bo3Mo:kHOCTE
0J10KH, TEeMBbI coep:KaHue o0yyarommxcst HCI0/1b30BaHMS 110 ITOM
TeMe 1eKTPOHHBIX
(uugpoBbIX)
o0pa3oBaTe/1bHBIX PeCypPcoB
5 Kiacc
1. Harypanbnsie Jecarnunas cucrema YuraTh, 3alIUCHIBATh, CPABHUBATH HATYPAJIbHBIC VYpoxk 1-2. JlecaTuunas

yucna. JlehcTBus
C HaTypaJbHBIMHU
yuciaamu (43 )

cuuciieHus. Pan
HaTypaJbHbIX YUCET.
HartypanbHubiii ps.
UYuco 0.
HatypanbpHble uncia
Ha KOOPJAWHATHOMN
npsimoil. CpaBHEHUE,
OKpYTJICHUE
HaTypaJbHbIX YUCET.
Apudpmernueckue
NENCTBUS C
HaTypaJbHBIMHU
yucnamu. CBoMCTBa
HYJIS TIPU CIIOKEHUHN
Y YMHOKEHUH,
CBOICTBa €IMHUIIbBI
IPU YMHOXEHUHU.
IlepemecTurenbHOE U
COYeTaTesIbHOE
CBOWCTBA CIIOKEHUS U
YMHOKEHHUS,
pacrpenenuTesbHoe
CBOWCTBO
YMHOKEHHS.
Jenurenu u KpaTHble

4yucia; Ipeaaratb 1 00CyKIaTh CIIOCOOBI
yrnopsigounBaHus gncen. M3o0paxkaTh
KOOPJIMHATHYIO MPSIMYIO, OTMEYATh YnCia
TOYKaMHU Ha KOOPAMHATHOU IIPSIMOM, HAXOAUTH
KOOpJAMHATHI TOUKH. MccnenoBaTe CBOMCTBA
HaTypajabHOTO psifa, uucen O u 1 npu
CJIO’)KEHUHU U YMHOKEHUHU. Vcronbp30BaTh
MIPaBUJIO OKPYTJICHUS HATYPAJIbHBIX YHCEIL.
BeimonnusaTs apudmMerndeckue 1eUCTBUS C
HaTypaJbHBIMHU YHCIIAMH, BHIYUCIISITH 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUHN CO CKOOKaMu U 0e3
CKOOOK. 3amuchIBaTh MPOU3BEACHUE B BUIC
CTEIEHHU, YUTATh CTEIEHH, UCTIOJIb30BATh
TEPMUHOJIOTHIO (OCHOBaHUE, MTOKA3aTENb),
BBIYKCIIATh 3HAUEHUS CTENEeHel. BBIMOIHATH
MIPUKUJIKY U OLICHKY 3HAYEHUHN YHCIIOBBIX
BBIPAXKEHUM, MIpeIaratb U MPUMEHATh IPUEMBI
MPOBEPKH BbIuKCiIeHu. Mcnonb30BaTh npu
BBIYHCIICHUSIX IEPEMECTUTENILHOE U
COYETaTENIbHOE CBOMCTBA CIIOKEHHS U
YMHOKEHHUS, paclpeIeIUTeIbHOE CBOMCTBO
YMHOXeHUS; GOPMYIUPOBATH U PUMEHSTh
MpaBuiia IPeoOpa3OBaHUs YHCIOBBIX
BBIPAKEHUI HA OCHOBE CBOWCTB
apu(MeTHUECKUX ACHCTBUIL.

CHUCTEMAa CUHUCIICHUA. Pan
HaTypaJIBHBIX YUCeJII.
Harypanbusiii psaa. Yuco 0.
https://resh.edu.ru/subject/lesso
n/7721/start/287636/
https://resh.edu.ru/subject/lesso
n/7719/start/316201/

VYpok 3-5. HatypanbHbie uncia
Ha KOOPJAMHATHOU ITPSIMOM.
https://resh.edu.ru/subject/lesso
n/7738/start/312492/
https://resh.edu.ru/subject/lesso
n/7756/start/313812/

Ypok 6-7. CpaBHeHHE
HaTypaJIbHBIX YUCEII.
https://resh.edu.ru/subject/lesso
n/7718/start/316232/

Ypok 8-9. Oxpyrinenue
HaTypaJIbHbIX YUCCII.

VYpox 10-14.
ApubdmMeTnueckue TeUCTBUS C
HaTypaJIbHbBIMU YHCJIAMU.



https://resh.edu.ru/subject/lesson/7721/start/287636/
https://resh.edu.ru/subject/lesson/7721/start/287636/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7738/start/312492/
https://resh.edu.ru/subject/lesson/7738/start/312492/
https://resh.edu.ru/subject/lesson/7718/start/316232/
https://resh.edu.ru/subject/lesson/7718/start/316232/

Yyucia, pa3iokKeHUue
YHCcia HA MHOXKHUTEIH.
Jlenenue ¢ ocTaTKOM.
IIpocTeie 1
COCTaBHBIC YHCIIA.
[Ipuznaku genumoctu
Ha 2, 5, 10, 3, 9.
CreneHb ¢
HaTypaJbHBIM
MOoKa3aTeyieM.
Yucnoseie
BBIPAXKEHMUSI; TIOPSAIOK
nevicTtBuil. Pemenune
TEKCTOBBIX 3aJ1a4 Ha
Bce apu(dMeTHIecKre
JeHCTBHS, HA
JIBIDKEHUE U MMOKYIIKU

HccnenoBaTh 4MCIOBBIE 3aKOHOMEPHOCTH,
BBIJIBUTATh 1 00OCHOBBIBATH THITOTE3HI,
dbopMyITupoBaTh 000OIIEHUS ¥ BBIBOIBI 110
pe3ynbTaTam NpOBEIEHHOTO UCCIIECOBAHUS.
DopMyIUPOBATH ONPEACICHUS IETUTENS U
KpaTHOT'O, HAa3bIBATh JICJTUTENHN U KPATHBIE
YHCIIa; pacrlo3HaBaTh MPOCTHIE U COCTABHBIE
yrcina; (GOpMyTupOBaTh U MPUMEHSTH PU3HAKU
JIeIMMOCTH Ha 2, 3, 5, 9, 10; npuMeHsTh
AJTOPUTM PA3JI0KEHUS YMCIIA HA IPOCTHIE
MHOKUTEJIN; HAXOJIUTh OCTaTKH OT JEJICHUS 1
HEIOJIHOE YyacTHOE. Pacnio3HaBaTh HCTHHHBIE U
JIO’KHBIE BBICKA3bIBAHUS O HATYPAJIBHBIX
YHCiaxX, IPUBOJAUTH IPUMEPHI U KOHTP-
IIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U
OTPULAHHUSI BBICKA3bIBAHUM O CBOMCTBAaX
HaTypajbpHbIX yucen. Konctpyuposarts
MaTeMaTUYECKUE MPEII0KEHUS C TOMOLIBIO
CBSI30K «H», «WIN», «ECIH. .., TO...». Pemarp
TEKCTOBBIC 33/1a4U apU(PMETHICCKUM
CrocoOOM, UCTIOIB30BaTh 3aBUCUMOCTH MEXKIY
BeJIMYMHAMU (CKOPOCTb, BPEMsI, PACCTOSIHHE;
1[€Ha, KOJTMYEeCTBO, CTOMMOCTbD U JIp.):
AHAJIM3UPOBATh U OCMBICIIMBATh TEKCT 3a1a4H,
nepe@opMyIHpoBaTh YCIOBUE, N3BIEKATh
HEO0OXOUMBIE JTaHHbIE, YCTAHABIINBATh
3aBUCUMOCTH MEX1Y BEIMYUHAMH, CTPOUTh
JIOTUYECKYIO LIENOYKY PACCYKIACHUM.
MopnenupoBaTh X0/ pelIeHUs 3a1a4u C
MTOMOIIIBIO PUCYHKA, CXEMBI, TAOTHUIIBI.
[TpuBoauTH, pa30UpaTh, OLICHUBATH PA3TUYHBIC
pElIeHUS, 3aNIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
Kputnuecku onieHuBaTh NOJy4YEHHBIN

CaoiicTBa HyJIsI IPU CII0KEHUU
U YMHOKCHHHU, CBOIICTBA
CANHUIIBI HpI/I YMHO)KGHI/II/I.
https://resh.edu.ru/subject/lesso
n/7722/start/287667/
https://resh.edu.ru/subject/lesso
n/7717/start/235285/
https://resh.edu.ru/subject/lesso
n/7723/control/1/272316
https://resh.edu.ru/subject/lesso
n/7715/start/316263/
https://resh.edu.ru/subject/lesso
n/7714/start/233859/
https://resh.edu.ru/subject/lesso
n/7712/start/235037/
https://resh.edu.ru/subject/lesso
n/7725/start/233983/

Ypok 15-18.
IlepemecturensHoe U
coueTaTrebHOE CBOMCTBA
CJIOKCHUS U YMHO)KCHI/ISI,
pacupeaCInTCIbHOC CBOMCTBO
YMHOKCHHS.
https://resh.edu.ru/subject/lesso
n/7724/start/311531/
https://resh.edu.ru/subject/lesso
n/6871/start/308085/
https://resh.edu.ru/subject/lesso
n/6855/start/235378/

Ypok 19-21. Jlenurenu u
KpaTHBIC YHCIIA.



https://resh.edu.ru/subject/lesson/7722/start/287667/
https://resh.edu.ru/subject/lesson/7722/start/287667/
https://resh.edu.ru/subject/lesson/7717/start/235285/
https://resh.edu.ru/subject/lesson/7717/start/235285/
https://resh.edu.ru/subject/lesson/7723/control/1/272316
https://resh.edu.ru/subject/lesson/7723/control/1/272316
https://resh.edu.ru/subject/lesson/7715/start/316263/
https://resh.edu.ru/subject/lesson/7715/start/316263/
https://resh.edu.ru/subject/lesson/7714/start/233859/
https://resh.edu.ru/subject/lesson/7714/start/233859/
https://resh.edu.ru/subject/lesson/7712/start/235037/
https://resh.edu.ru/subject/lesson/7712/start/235037/
https://resh.edu.ru/subject/lesson/7725/start/233983/
https://resh.edu.ru/subject/lesson/7725/start/233983/
https://resh.edu.ru/subject/lesson/7724/start/311531/
https://resh.edu.ru/subject/lesson/7724/start/311531/
https://resh.edu.ru/subject/lesson/6871/start/308085/
https://resh.edu.ru/subject/lesson/6871/start/308085/
https://resh.edu.ru/subject/lesson/6855/start/235378/
https://resh.edu.ru/subject/lesson/6855/start/235378/

pe3ynbTaT, OCYHIECTBISATH CAMOKOHTPOIIb,
IPOBEPSIst OTBET HA COOTBETCTBHE YCIOBHIO,
HaXOJIUTh OMMOKH. Pemarp 3a7auu ¢ MOMOIIBIO
nepebopa BceX BO3MOXKHBIX BapUAHTOB.
3HaKOMUTHCS C HICTOPUEH Pa3BUTHS
apuMeTHKH

https://resh.edu.ru/subject/lesso
n/7748/start/233487/

VYpok 22-24. PaznoxeHue
qKclia HAa MHOXHUTEIH.

Ypoxk 25-26. Jlenenue ¢
OCTAaTKOM.
https://resh.edu.ru/office/user/t
eacher

VYpoxk 27-30. IIpoctsie u
COCTAaBHBIC YHCJIA.
https://resh.edu.ru/subject/lesso
n/7749/start/313626/

VYpok 31-33. [Ipuznaku
JIeIMMocCTH Ha 2, 5, 10, 3, 9.
https://resh.edu.ru/subject/lesso
n/7751/start/234295/
https://resh.edu.ru/subject/lesso
n/7750/start/325275/

VYpoxk 34-35. Crenens ¢
HaTypaJIbHbIM IIOKa3aTCJICM.
https://resh.edu.ru/subject/lesso
n/7713/start/272325/

VYpok 36-37. Hucnossle
BBIpQXKCHHUS; TIOPSTOK
JEUCTBUI.
https://resh.edu.ru/subject/lesso
n/7708/start/325182/



https://resh.edu.ru/subject/lesson/7748/start/233487/
https://resh.edu.ru/subject/lesson/7748/start/233487/
https://resh.edu.ru/office/user/teacher
https://resh.edu.ru/office/user/teacher
https://resh.edu.ru/subject/lesson/7749/start/313626/
https://resh.edu.ru/subject/lesson/7749/start/313626/
https://resh.edu.ru/subject/lesson/7751/start/234295/
https://resh.edu.ru/subject/lesson/7751/start/234295/
https://resh.edu.ru/subject/lesson/7750/start/325275/
https://resh.edu.ru/subject/lesson/7750/start/325275/
https://resh.edu.ru/subject/lesson/7713/start/272325/
https://resh.edu.ru/subject/lesson/7713/start/272325/
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https://resh.edu.ru/subject/lesson/7708/start/325182/

https://resh.edu.ru/subject/lesso
n/7790/start/325244/

VYpok 38-39. Pemenune
TCEKCTOBBIX 3a/1a4 HAa BCEC
apupMeTHuecKue 1eHCTBUS.
https://resh.edu.ru/subject/lesso
n/7716/start/233828/
https://resh.edu.ru/subject/lesso
n/7711/start/311996/
https://resh.edu.ru/subject/lesso
n/7710/start/325213/

VYpok 40-41. Pemenue
TEKCTOBBIX 3aa4 HAa IBUKXCHHUC
https://resh.edu.ru/subject/lesso
n/7762/start/313421/
https://resh.edu.ru/subject/lesso
n/7743/start/234696/

VYpok 42. Penienne TeKCTOBBIX
3a/1a4 MOKYIKHU

VYpok 43. O600mmaromui ypox.
https://resh.edu.ru/subject/lesso
n/7706/start/266150/

Harnsamgnas
reoMeTpusl.
JInaun Ha
riockocTH (12 )

Touka, npsmasi,
OTPE3OK, JIyH.
Jlomanas. 3mepenne
JUITUHBI OTPE3Ka,
METPUYECKHE
€UHULIbI U3MEPEHUs
JUIMHBL. OKPY>KHOCTb

PacnioznaBath Ha uepTexkax, pUCyHKax,
OIHCBIBATH, UCIIOJIB3Ys TEPMUHOJIOTHIO, U
n300paxkaTh C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
yroJ1, JJOMaHyl0, OKpyKHOCTb. Pacrio3HaBars,
IPUBOJIUTH IPUMEPBI OOBEKTOB PEabHOTO
MUpa, UMEIOMX (HOpMy U3yYEHHBIX QUTYD,

VYpok 44-45. Touka, npsimas,
OTpEe30K, J1y4. JIomaHas.
N3mepenne niumHbI OTpe3Ka,
MCTPHUYCCKUC CANHUIBI
I/I3MepeHI/I$I JJINHBI.
https://resh.edu.ru/subject/lesso
n/7741/start/312461/



https://resh.edu.ru/subject/lesson/7790/start/325244/
https://resh.edu.ru/subject/lesson/7790/start/325244/
https://resh.edu.ru/subject/lesson/7716/start/233828/
https://resh.edu.ru/subject/lesson/7716/start/233828/
https://resh.edu.ru/subject/lesson/7711/start/311996/
https://resh.edu.ru/subject/lesson/7711/start/311996/
https://resh.edu.ru/subject/lesson/7710/start/325213/
https://resh.edu.ru/subject/lesson/7710/start/325213/
https://resh.edu.ru/subject/lesson/7762/start/313421/
https://resh.edu.ru/subject/lesson/7762/start/313421/
https://resh.edu.ru/subject/lesson/7743/start/234696/
https://resh.edu.ru/subject/lesson/7743/start/234696/
https://resh.edu.ru/subject/lesson/7706/start/266150/
https://resh.edu.ru/subject/lesson/7706/start/266150/
https://resh.edu.ru/subject/lesson/7741/start/312461/
https://resh.edu.ru/subject/lesson/7741/start/312461/

U KPYT.
[TpakTuueckas pabora
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYrou. Ipsmoti,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIBL.
H3mepenue yrios.
[TpakTuueckas pabora
«IlocTpoeHnue yrios»

OLICHMBATh UX JIMHEIHBIE Pa3MEPBHI.
Hcnonb30BaTh TMHENKY U TPAHCIOPTUP KaK
MHCTPYMEHTBHI JIJIs1 IOCTPOEHUS U U3MEPEHHUS:
U3MEPSTh IJIMHY OTpPE3Ka, BEIUUUHY YIJia;
CTPOUTBH OTPE30K 3aJaHHOU JUIMHBI, YrOJl,
3aJJaHHOW BEJIMYMHBI; OTKJIAJIbIBATh HUPKYJIEM
paBHBIE OTPE3KH, CTPOUTH OKPYKHOCTh
3aJlaHHOTO paaunyca. M3o6paxarsb
KOH(UTypalyu reOMETPUUECKUX QUryp us3
OTPE3KOB, OKPYKHOCTEH, UX YACTEN Ha
HEJTMHOBAHHOM M KJIETYaTON Oymare;
npeJiaraTh, OMUCHIBATh U 00CYKIaTh CIIOCOOHI,
aJITOpPUTMBI TOCTpOoeHUs. PacniosHaBate u
M300pakaTh Ha HEJTMHOBAHHOM U KJIETYATOMN
Oymare NpsiMOM, OCTPBIH, TYTOH, pa3BEPHYTHIM
YTJIbl; CPABHUBATD YIJIbl. BRIUKCISATD JJIHHBI
OTPE3KOB, JIOMaHbIX. [loHnMaTh
MCII0JIb30BaTh IPU PELLIEHUU 3aa4
3aBUCUMOCTH MEXAY €AMHULAMU METPUUYECKOMN
CUCTEMBI MEP; 3HAKOMUTHCA C HE
METPUYECKUMHU CUCTEMAMH MEDP; BbIPAXKaTh
JUIMHY B Pa3JIMYHbIX €UHUIIAX U3MEPEHUSL.
HccnenoBath Gurypsl 1 KOHPUTypaIm,
UCTIONB3Ys IIU(POBBIE PECYPCHI

https://resh.edu.ru/subject/lesso
n/7740/start/234851/
https://resh.edu.ru/subject/lesso
n/7739/start/233456/
https://resh.edu.ru/subject/lesso
n/6914/start/315543/

VYpok 46-48. OKpy>KHOCTb U
kpyr. Ilpaktuueckas pabora
«IToctpoenue y3opa u3
OKPYKHOCTEMN.
https://resh.edu.ru/subject/lesso
n/7736/start/312523/

VYpoxk 49-55. Yrou. IIpamoit,
OCTPBIH, TYIION U pa3BEPHYTHIN
yriibl. I3Mepenue yrios.
[paktuyeckas pabora
«ITocTpoenue yrion»
https://resh.edu.ru/subject/lesso
n/7735/start/234882/

OOBIKHOBEHHEIE
npobu (48 )

HpoOs. [IpaBuibHbIE
Y HEeTpaBUJIbHBIC
npobu. OcHOBHOE
CBOMCTBO ApOOH.
CpaBHeHue 1pooeii.
CrnoxeHue u
BBIYUTAHHE
OOBIKHOBEHHBIX
npobeii. CmenanHas

MonenupoBaTh B rpadu4ecKoi, mpeaMeTHOM
¢dopme, ¢ TOMOILIBIO KOMITBIOTEPA OHATHS U
CBOICTBA, CBA3aHHBIE C OOBIKHOBEHHOM
NpoObto. YuTaTh M 3aNMCHIBATh, CPAaBHUBATH
OOBIKHOBEHHBIE APOOU, IpEIaraTh,
000CHOBBIBAaTh U 00CYX/1AaTh CIIOCOOBI
yrnopsiiounBanus apooei. M3obpaxarts
OOBIKHOBEHHBIE JIpOOH TOUYKaMH Ha
KOOPJMHATHOU IIPSIMOM; UCITOJIB30BATh

Ypok 56 -60. JIpoOsb.
HpaBI/IJ'IBHBIC 1 HCIIPAaBUJIbHBLIC
Ipoow.
https://resh.edu.ru/subject/lesso
n/7782/start/313719/

Ypok 61-67. OcHoBHOE
CBOMCTBO ApoOH.
https://resh.edu.ru/subject/lesso
n/7781/start/269488/



https://resh.edu.ru/subject/lesson/7740/start/234851/
https://resh.edu.ru/subject/lesson/7740/start/234851/
https://resh.edu.ru/subject/lesson/7739/start/233456/
https://resh.edu.ru/subject/lesson/7739/start/233456/
https://resh.edu.ru/subject/lesson/6914/start/315543/
https://resh.edu.ru/subject/lesson/6914/start/315543/
https://resh.edu.ru/subject/lesson/7736/start/312523/
https://resh.edu.ru/subject/lesson/7736/start/312523/
https://resh.edu.ru/subject/lesson/7735/start/234882/
https://resh.edu.ru/subject/lesson/7735/start/234882/
https://resh.edu.ru/subject/lesson/7782/start/313719/
https://resh.edu.ru/subject/lesson/7782/start/313719/
https://resh.edu.ru/subject/lesson/7781/start/269488/
https://resh.edu.ru/subject/lesson/7781/start/269488/

IpoOb. YMHOXEHHUE U
JICJICHUE
OOBIKHOBEHHBIX
npo0eil; B3auMHO-
oOpaTHble ApoOu.
Pemienne TeKCTOBBIX
3a/1a4, CoAeprKamx
npoou. OCHOBHBIE
3a/1a4d Ha JpoOH.
[Ipumenenue 6ykB
TUTSL 3aITUCH
MaTEMaTHYECKHIX
BBIPAXKECHUIN 1
PEJI0KEHU I

KOOPAMHATHYIO IPAMYIO JJi11 CPaBHEHUS
npodeit. DopMynUpoOBaTh, 3aMHUCHIBATH C
MOMOIIbI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOH JIpOOH; UCIOIB30BATh
OCHOBHOE CBOMCTBO JIPOOH TSI COKpPAIICHUS
npoOelt U mpuBeIeHHUs JpoOU K HOBOMY
3HaMeHarenmo. [IpencTaBiasiTh CMEIaHHYo
IpoOb B BU/I€ HEMPABUIIBHOM U BBIACIATH
LETYIO YacTh YKCIIa U3 HEMPAaBUIBLHOU JpOoOH.
BeimonusaTe apupmeTnyeckue qeicTBus ¢
OOBIKHOBEHHBIMU APOOSIMU; IPUMEHSATh
CBOICTBA apU(METUYECKUX JACHCTBHUMA 1JIs
palMOHAIM3ALMY BEIYUCIICHUNA. BBITOTHATH
IIPUKUJIKY U OLIEHKY pe3yJbTaTa BHIYMCICHUN;
IIpeJyIaraTh ¥ IPUMEHATD IPUEMBI IPOBEPKH
BbluMcieHui. [IpoBoauTh nuccneqoBanus
CBOMCTB JIpo0eii, ONMPAsICh HA YUCITOBBIC
HKCIIEPUMEHTBHI (B TOM YHUCIIE C TOMOUIBIO
KOMIIbIOTEpa). Pacrio3HaBaTh UCTUHHBIE U
JIOKHBIE BBICKA3bIBAHUS O APOOSX, IPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEDPBI, CTPOUTH
BBICKA3bIBAHUS U OTPUILIAHUS BBICKA3bIBAHUH.
Pemate TekcTOBBIE 3a/1a4H, CONEPIKALLUE
JIpOOHBIE JAHHBIE, U 33Ja4M HAa HAX0XK/ICHUE
YaCTH LIEJIOTO U LEJOTo IO €ro 4acTu;
BBISIBJISITH UX CXOJICTBA U Pa3JINYMSL.
MonenrpoBaTh X0 PEIIEHUS 3aJa4U C
MOMOIIbIO PUCYHKA, CXEMBI, TAOJIHUIIBI.
[TpuBoNTH, pa3bupaTh, OLIEHUBATH PA3IUYHbIE
PpelIeHHUs], 3a1CH PELLIEHUI TEKCTOBbIX 3aa4.
KpuTtnuecku or1ieHMBaTh MOJIY4EHHBIH
pe3yNbTaT, OCYIIECTBISATH CAMOKOHTPOJIb,
IIPOBEPsisl OTBET HA COOTBETCTBHUE YCIOBHIO,

Ypok 68 — 71. CpaBHEeHUE
Ipobeii.
https://resh.edu.ru/subject/lesso
n/7776/start/233239/
https://resh.edu.ru/subject/lesso
n/7777/start/233116/
https://resh.edu.ru/subject/lesso
n/7775/start/313266/

VYpok 72-76. Cnoxenue u
BBIYUTAHUC O6BIKHOB€HHBIX
IpoOeii.
https://resh.edu.ru/subject/lesso
n/7778/start/313235/
https://resh.edu.ru/subject/lesso
n/7777/start/233116/
https://resh.edu.ru/subject/lesso
n/7774/start/313297/
https://resh.edu.ru/subject/lesso
n/7773/start/272387/
https://resh.edu.ru/subject/lesso
n/7772/start/234510/
https://resh.edu.ru/subject/lesso
n/7771/start/313328/

Ypok 77-79. CmenianHas
TPOOB.
https://resh.edu.ru/subject/lesso
n/7761/start/288262/
https://resh.edu.ru/subject/lesso
n/7760/start/233332/
https://resh.edu.ru/subject/lesso

n/7759/start/307992/
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https://resh.edu.ru/subject/lesson/7777/start/233116/
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https://resh.edu.ru/subject/lesson/7759/start/307992/

HAXOJIUTh OMNOKU. 3HAKOMHUTBCS C UCTOPUEH
pa3BUTHUS apUPMETHKU

VYpok 80-87. YMHOXKEHME 1
nereHne OOBIKHOBEHHBIX
npobeit; B3auMHO-00paTHbBIE
Ipoow.
https://resh.edu.ru/subject/lesso
n/7769/start/290790/
https://resh.edu.ru/subject/lesso
n/7767/start/234541/
https://resh.edu.ru/subject/lesso
n/7766/start/234944/
https://resh.edu.ru/subject/lesso
n/7764/start/313390/
https://resh.edu.ru/subject/lesso
n/7785/start/288293/
https://resh.edu.ru/subject/lesso
n/7786/start/274266/
https://resh.edu.ru/subject/lesso
n/7757/start/233425/
https://resh.edu.ru/subject/lesso
n/7780/start/287889/
https://resh.edu.ru/subject/lesso
n/7779/start/287920/

VYpok 88- 93. Pemienne
TCKCTOBBIX 3a14a4,
coJIepIKalux JIpooHu.
https://resh.edu.ru/subject/lesso
n/7780/start/287889/
https://resh.edu.ru/subject/lesso
n/7779/start/287920/
https://resh.edu.ru/subject/lesso
n/7787/start/287982/
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https://resh.edu.ru/subject/lesso

n/7770/start/288044/

https://resh.edu.ru/subject/lesso

n/7783/start/313359/

https://resh.edu.ru/subject/lesso

n/7784/start/233301/

https://resh.edu.ru/subject/lesso

n/7758/start/233270/
https://resh.edu.ru/subject/lesso
n/7756/start/313812/
https://resh.edu.ru/subject/lesso
n/7755/start/
https://resh.edu.ru/subject/lesso
n/7752/start/233549/
https://resh.edu.ru/subject/lesso
n/7789/start/266057/

VYpok 94-100. OcHoBHbBIE
3a/1a4u Ha JPOOH.
https://resh.edu.ru/subject/lesso
n/7768/start/234138/
https://resh.edu.ru/subject/lesso
n/7765/start/307961/
https://resh.edu.ru/subject/lesso
n/7788/start/234448/

VYpok 101-103. IIpumenenue
OYKB ]IS 3aITUCH
MaTeMaTHYECKHUX BhIPAKECHHA
U IIPEIJIOKEHUN

Harnsagnas MHOrOyrojabHUKH. OnuceiBaTh, UCHOJIB3YSI TEPMUHOJIOTHIO, VYpox 104-105.
TEOMETpHSL. YeTbIpEXYyroapHIK, n300pakaTh ¢ MOMOILBIO YEPTEKHBIX MHOroyrojabHHUKH.
MHOroyrojapsHUKU PSIMOYT OJIBHUK, MHCTPYMEHTOB U OT PYKH, MOJIEJIMPOBATh U3 UYeThIpEXyroJbHUK,



https://resh.edu.ru/subject/lesson/7770/start/288044/
https://resh.edu.ru/subject/lesson/7770/start/288044/
https://resh.edu.ru/subject/lesson/7783/start/313359/
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https://resh.edu.ru/subject/lesson/7788/start/234448/
https://resh.edu.ru/subject/lesson/7788/start/234448/

(10 1)

KBaJpar.
[TpakTrueckas pabota
«IToctpoenue
MPSIMOYTOJIbHUKA C
3aJJaHHBIMH
CTOPOHaMHU Ha
HEJIMHOBAaHHOM
Oymare».
TpeyronpHuK.
[Imomane u nepumetp
MPSMOYTOJIBHUKA 1
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€IMHULIbI U3MEPEHNUS
mwomaau. llepumerp
MHOT'OYTOJIbHUKA

Oymaru MHOTOYTOJIBHUKH. [IpuBOIUTH
pUMepbl 00bEKTOB PEaLHOTO MUPA,
UMeIMX (HOpMy MHOTOYTOJIbHUKA,
MPSIMOYTOJIbHUKA, KBa/IpaTa, TPEYroJbHUKA,
OIICHUBATD WX JIMHEHHBIC pa3MEepHhI.
BbluucasTe: nepuMeTp TpeyroyibHUKa,
MPSMOYTOJIBHUKA, MHOTOYTOJIbHUKA; TUIOIA b
psIMOYTOJIbHUKA, KBajapaTa. M300paxkaTh
OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYroJbHUKU. CTPOUTH HA
HEJIMHOBAaHHOMW U KJIeT4aToi Oymare KBajpatr u
MPSIMOYTOJIBHUK C 33JJaHHBIMU JJIMHAMU
cropoH. MccnenoBath cBOiCTBA
NPsIMOYTOJIbHHUKA, KBaIpaTa MyTémM
AKCTIIEPUMEHTA, HAOIOICHUS, U3MEPCHHS,
MOJICJIMPOBAHUS; CPABHUBATh CBOMCTBA
KBaJipaTa v NpSAMOYTOJIbHUKA.
KoncTpynpoBats MmaTeMaTHYECKUE
MPEJI0KEHUS C TIOMOIIBIO CBSI30K
«HEKOTOPBIil», «It000ii». Pacno3naBats
HCTUHHBIC U JIOKHBIC BBICKA3BIBAHHS O
MHOT'OYTOJIbHUKAX, IPUBOJIUTH IPUMEPHI U
KOHTpIipumMmepsl. MccienoBaTh 3aBUCUMOCTh
IJIOIIAAN KBaJpaTa OT JJIMHBI €r0 CTOPOHBI.
Hcnonb30BaTh CBOMCTBA KBAAPATHOM CETKH JIJIS
noctpoeHus puryp; pa3ouBath MPSIMOYTOJIBHUK
Ha KBaJIpaThl, TPEYTOJIbHUKH; COCTABIISITh
GuUTYpHI U3 KBaJIpaTOB U MPSIMOYTOJILHUKOB U
HAXOJUTh UX IUIOMIAb, pa30UBaTh (GUTYPHI HA
MPSIMOYTOJIBHUKY U KBaAPAThl M HAXOJIUTh UX
o k. BelpakaTe BeIMUMHY IUIOMIA/IH B
Pa3JIMYHBIX €IUHUIIAX U3MEPEHUS METPUUECKON
CHUCTEMBI MEp, TOHUMATh U UCIIOJIb30BATh

NpAMOYTOJBHUK, KBaJparT.
https://resh.edu.ru/subject/lesso
n/7733/start/233518/
https://resh.edu.ru/subject/lesso
n/7727/start/325306/

VYpoxk 106. IIpakTrueckas
pabota «IlocTpoenue
MIpsAMOYT'OJIbHHKA C 3a/JTaHHBIMU
CTOpPOHAMM Ha HEJTMHOBAaHHOMN
Oymare».

VYpoxk 107-106. TpeyroyibHUK.
https://resh.edu.ru/subject/lesso
n/7734/start/234913/

VYpoxk 107-111. IInomans u
HepI/IMeTp HpSIMoyFOJIbHI/IKa nu
MHOTI'OYI'OJIbHUKOB,
COCTABJICHHBIX U3
IpAMOYI'OJIbBHUKOB, CAUHHUIIbL
HU3MCPCHUA IJIOIIaau.
https://resh.edu.ru/subject/lesso
n/7732/start/233177/
https://resh.edu.ru/subject/lesso
n/7754/start/280639/
https://resh.edu.ru/subject/lesso
n/7732/start/325583/

VYpok 112. Tlepumetp
MHOT'OYTI'OJIbHUKA

Ypoxk 113. O6o0maronimii
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3aBUCUMOCTHU MEX]ly METPUUECKUMU
€IVMHHUIIAMH NU3MEPEHUS TUIOIIAIH.
3HAKOMUTHCS C IPUMEpaMu PUMEHEHUS
IUIOLIA/IA U TIEPUMETPA B IPAKTUYECKUX
cutyanusax. Pemars 3agaun U3 peasbHON
XKHU3HH, IpeJIaratb ¥ 00CyKAaTh pa3- TUYHbIE
CrocoObI pelIeHus 3a/1a4

YpPOK
https://resh.edu.ru/subject/lesso

n/7737/start/233673/

Jecsatuannie

npobou (38 )

JlecsaTrnynas 3ammch
npobeii. CpaBHeHUE
JEeCATUYHBIX ApOOeH.
JlericTBus C
JIeCITUIHBIMHU
IpOoOsMHU.
OkpyrieHue
JECATUYHBIX APOOCH.
Pemenne TeKCcTOBBIX
3a/1a4, CoIepIKaIuX
npobu. OCHOBHEIE 3a-
Jayu Ha 1podu

[IpencTaBisTh AECATUIHYIO TPOOb B BUJIE
OOBIKHOBEHHOM, UNTATh U 3aIHCHIBATH,
CpaBHUBATH JIECSITHYHBIE APOOH, TP IaraTh,
000CHOBBIBATh M 00CYX/IaTh CIIOCOOBI
YHOPSA0OYUBAHUS IECATUYHBIX IPOOEH.
N300pakaTh qecATUYHBIE TPOOH TOUYKAMH Ha
KOOPJAMHATHOU NMPsIMOM. BBISABIISITH CXO/ICTBA U
pa3nuYMs MpaBuil ApUPMETUIECKUX ICHCTBUH C
HATypaJbHbIMHU YMCIIAMH U 1ECATUYHBIMHU
IpOOSIMU, OOBSICHATD UX.

BeimonusaTs apudmerndyeckue 1eUCTBUs C
JECATUYHBIME POOSMU; BHIIOTHITH IPUKUAKY
Y OLICHKY pe3yJbTaTa BbluuciIeHUN. [I[pumMeHsaTs
CBOICTBa apU(METUICCKUX ACHUCTBUIA IS
panMoHaNu3alny BelYMCIIeHUN. [IpumeHsTh
MIPaBUJIO OKPYTIICHUS JECATUYHBIX JpOo0eil.
[IpoBoaUTh NCCENOBAaHUS CBOWCTB
JNeCATUYHBIX Jpo0ei, OmUpasiCh Ha YUCIIOBBIC
SKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOUIBIO
KOMITBIOTEPA), BBIIBUTATH THUIIOTE3bI U
MIPUBOJUTH UX 00O0CHOBaHUs. Pacrio3HaBaTh
WCTUHHBIC U JIO)KHBIC BHICKA3bIBAHUS O APOOSX,
MPUBOJAUTH PUMEPHI U KOHTPIIPUMEPHI,
CTPOUTD BBICKA3bIBAHUS U OTPUIIAHUS
BBICKa3bIBaHUM. PeniaTh TEKCTOBBIE 3a7a4H,
coJieprkalue 1poOHbIe JaHHBIC, U Ha

VYpoxk 114 -117. lecatnunas
3aIuch IPOOei.
https://resh.edu.ru/subject/lesso
n/6903/start/235409/

Ypok 118-123. CpaBHeHue
JECATUYHBIX APOOeH.
https://resh.edu.ru/subject/lesso
n/6902/start/236092/

VYpok 124- 130. JleiicTBus ¢
JECATUYHBIMH IPOOSIMHU.
https://resh.edu.ru/subject/lesso
n/6901/start/236060/
https://resh.edu.ru/subject/lesso
n/6900/start/306025/
https://resh.edu.ru/subject/lesso
n/6899/start/235967/
https://resh.edu.ru/subject/lesso
n/6898/start/308521/
https://resh.edu.ru/subject/lesso
n/6897/start/236198/
https://resh.edu.ru/subject/lesso
n/6896/start/236236/
https://resh.edu.ru/subject/lesso
n/6895/start/237507/
https://resh.edu.ru/subject/lesso
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https://resh.edu.ru/subject/lesson/6904/start/235454/

HAXOXKICHHUE YaCTH LIEJOT0 H IEJIOTO 110 €ro
YaCTH; BBISBJISITh X CXOJCTBA U Pa3IHUMSL.
MopaenupoBaTh X0 pEIICHUS 3a/1a4H C
TIOMOIIBIO PUCYHKA, CXEMBI, TAOJIUIIBL.
[TpuBoauTH, pa3dupaTh, OLIEHUBATH PA3IUYHBIC
peIIeHNs, 3alUCU PEUICHU TEeKCTOBBIX 3aad.
OnepupoBaTh IPOOHBIMU YUCIIAMH B PEATbHBIX
JKU3HEHHBIX cUTyalusax. Kputnaecku
OILICHUBATH MTOJIYYEHHBIN pe3ysbTar,
OCYIIECTBIISITH CAMOKOHTPOJIb, TPOBEPSIS OTBET
Ha COOTBCTCTBHE YCJIIOBUIO, HAXOIHUTH OIIINOKH.
3HAKOMUTBCS C UCTOPUEHN pa3BUTHSA
apu(pMETHKH

n/6904/start/235454/

VYpok 131-134. Okpyriienue
JECATUYHBIX npo6el71.
https://resh.edu.ru/subject/lesso
n/6907/start/315506/
https://resh.edu.ru/subject/lesso
n/6908/start/235745/
https://resh.edu.ru/subject/lesso
n/6909/start/235776/
https://resh.edu.ru/subject/lesso
n/6893/start/237393/

VYpok 135-142. Pewienue
TEKCTOBBIX 3ajad,
coJepKalux ApooHu.

Ypoxk 143-151.0cHoBHBIE
3a/1a4u Ha Apodu

Harnannas
reomerpus. Tena
1 (GUrypsl B
npoctpanctse (9

4)

MHOrorpaHHUKH.
N3o06paxenue
MHOI'OI'PaHHHKOB.
Mopnenu
IPOCTPAHCTBEHHBIX
ten. [IpsMoyronpHbIii
napasiesenumne],
Ky0. Pa3BEépTku Kyda
U Mapajuiesenunesa.
[IpakTnueckas pabora
«Pa3BépTKa KyOay.
O06BEM Kyba,
IPSIMOYTOJIBHOTO
napajuiesienuneaa

Pacmio3naBath Ha yepTekax, pUCyHKax, B
OKPY’KaIOIIeM MUPE TPSIMOYTOJIbHBIN
napaJuiesenurnes, Kyo, MHOrOrpaHHHUKH,
OIUCHIBATH, UCIIOJIB3YS TEPMUHOJIOTHIO,
OLICHMBATh JTMHEIHBIE pa3Mepsl. [IpuBonTH
npUMeEpPbI 00BEKTOB PeaIbHOTO MUPA,
UMeIoNMX (opMy MHOTOTpaHHHUKA,
NPSMOYTOJIBHOTO Mapajuiesenumena, Kyoa.
N300pakath KyO Ha KileTyaToi Oymare.
Hccnenosath cBoCTBA Ky0a, IPSIMOYTOJIbHOTO
napaJiesienune1a, MHOrOrpaHHUKOB,
UCTIONB3Ys Mojienu. Pacrio3HaBath 1
n300pakaTh pa3BEPTKU Kyda 1
napajuiesnenunena. Moaenuponats Kyo u

VYpok 152- 153.
MHOrOorpaHHMKH.
N3o6paxkenue
MHOTOTPaHHUKOB.

VYpok 154-156. Monenu
IPOCTPAaHCTBCHHLIX TCII.
https://resh.edu.ru/subject/lesso
n/7720/start/311052/

VYpok 157. IIpsMoyronabHeli
napasuienenumnesn, Kyo.
Pa3BépTku KyOa n
napaJIeNenune .



https://resh.edu.ru/subject/lesson/6904/start/235454/
https://resh.edu.ru/subject/lesson/6907/start/315506/
https://resh.edu.ru/subject/lesson/6907/start/315506/
https://resh.edu.ru/subject/lesson/6908/start/235745/
https://resh.edu.ru/subject/lesson/6908/start/235745/
https://resh.edu.ru/subject/lesson/6909/start/235776/
https://resh.edu.ru/subject/lesson/6909/start/235776/
https://resh.edu.ru/subject/lesson/6893/start/237393/
https://resh.edu.ru/subject/lesson/6893/start/237393/
https://resh.edu.ru/subject/lesson/7720/start/311052/
https://resh.edu.ru/subject/lesson/7720/start/311052/

napajuiesienumnes u3 Oymaru v npoamux
MaTepUaoB, OOBACHATH CLIOCO0
MozenupoBanus. Haxonuts usmepenusi,
BBIUUCIISTH IJIOIAAb IOBEPXHOCTH; 00BbEM
Ky0a, IPsIMOYTOJIBHOTO TIapaJuIeIICITUIIC/Ia;
HCCIIEIOBATh 3aBUCUMOCTh 00BEMa Ky0a OT
JUTUHBI €T0 pedpa, BBIABUTATh U 00OCHOBBIBATH
runoresy. HaGmroaath v IpoBOAUTH aHAIOTHH
MEXIy TTOHSATHUSMH TUIOIIAIA U 00bEMa,
nepuMeTpa U IJIOIIAAN OBEPXHOCTH.
Pacmo3HaBaTh UCTUHHBIC U JIOKHBIE
BBICKA3bIBAHUS O MHOTOTPAHHUKAX, IPUBOIUTH
PUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHUS BHICKA3BIBAHUH.
Pemiats 3aaun u3 peaabHON KU3HU

https://resh.edu.ru/subject/lesso
n/7731/start/325368/

VYpoxk 158. Ilpaktnyeckas
pabora «Pa3BépTka Kybay.

Ypok 159-160 O6BéM KkybOa,
MPSIMOYT'OJILHOT'O
napajuiecnuicaa
https://resh.edu.ru/subject/lesso
n/7753/start/234820/
https://resh.edu.ru/subject/lesso
n/7730/start/272360/

[ToBTOpEHUE U
0606menue (10

4)

IToBTOpEHUE
OCHOBHBIX TTOHSTHI B
METOJIOB Kypca 5
Kj1acca, 00001enue
3HAHUM

BbIunciisaTh 3Ha4€HUsT BBIPAKECHHUI,
co/ieprKalluX HaTypaJibHbIE YHUCIIA,
OOBIKHOBEHHBIC U JECATUYHBIC IPOOH,
BBITIOJTHATH PeoOpa3oBaHus uncen. Beionpath
croco0 cpaBHEHHMSI YMCEl, BEIYUCIICHUH,
MPUMEHSTH CBOMCTBA apu(hMETHICCKUX
JIEUCTBUM [ pallUOHAJIU3ALMH BEIYUCIICHUH.
OcCyIIeCTBISITh CAMOKOHTPOJIb BBITOTHAEMbBIX
JIEUCTBUI U CAaMOTIPOBEPKY pe3ysibTaTa
BbIUMCIICHUN. PemaTe 3a1aumn u3 peasbHOM
JKU3HU, IPUMEHATh MAaTEMATUUECKHE 3HAHUS
JUTSl pelIeHts 3a]1a4 U3 IPYTUX y4eOHbIX
npeaMeToB. PemaTek 3aauu pa3HbIMU
croco0aMu, CpaBHUBATH CTIOCOOBI PEIICHHS
3a/1ayyl, BEIOMPATh pallMOHAIBHBINA CIIOCO0

VYpoxk 161 -170. IToBTOpenue u
000011IeHIE
https://resh.edu.ru/subject/lesso
n/6845/start/269458/

6 kiacc
Hatypanbubie Apudpmernueckue Beimonusate apupmeTnyeckue qeicTBus ¢ VYpok 1-3. Apudmernueckue
gucia (30 1) JICUCTBUA C MHOTO3HAYHBIMU HATYPAIbHBIMU YUCJIAMH, JICUCTBUS C MHOTO3HAYHBIMU
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MHOTO3HAYHBIMH
HaTypaJbHbIMHU
quciaaMu. YucioBbie
BBIPAXKEHMUSI, TOPSATOK
JICHCTBHI,
HCTIOJIb30BaHKE
ckoOok. OKpyrieHue
HaTypaJbHbIX YUCET.
Jenurenu u KpaTHbIE
YuCIIa; HAauOOJIBIITHI
001 IennuTeIh U
HaMMEHBIIIEE 00IIIce
KpaTHOE.

Paznoxenue uncna Ha
MIPOCTHIE MHOKUTEIH.
JenumocTs CyMMBI U
MIPOU3BEICHHUS.
Jlenenue ¢ ocTaTKoM.
Pemenne TeKCcTOBBIX
3a7a4

HAXOJUTh 3HAYCHUS YHCIIOBBIX BRIPAKEHUH CO
CKOOKaMHM U 0€3 CKOOOK; BBEIYMCIIATEH 3HAUCHUS
BBIPXCHUM, COIEPKAIINX CTEIICHH.
BBINOAHATE NPUKUIKY M OLEHKY 3HAUSHUN
YHUCJIOBBIX BBIPAKCHHM, IPUMEHSTH TPUEMBI
MPOBEpKHU pe3yabTara. Micnons30BaTh npu
BBIUHCIICHHSIX TIEPEMECTUTEIHHOE U
COYCTaTEILHOE CBOMCTBA CIIOXKCHHS U
YMHOEHUS, paCIpeICTUTeIILHOEC CBOHCTBO
YMHOKEHUSI OTHOCUTEIBFHO CIIOXKEHHUS,
CBOMCTBA apu(PMETHUCCKUX JIEHCTBUM.
HccnenoBaTh 4ncIOBBIE 3aKOHOMEPHOCTH,
MIPOBOJIUTH YUCIIOBBIC AKCIICPUMEHTHI,
BBIJIBUT'aTh 1 00OCHOBBIBATH TUITOTE3bI.
DopMyITHpPOBATh ONIPEACIICHUS ISTUTENS U
KpPaTHOT0, HauOOoJIBIIET0 O0IIEro ASTUTENS U
HAaWMEHBIIIETO OOIIEro KPaTHOTO, IPOCTOTO U
COCTaBHOT'O YHCEJI; UCIIOJIb30BaTh STU IMOHITHUS
MIPH pellieHnH 3a1a4. [[puMeHsATh aarOpUTMBI
BBIYUCJICHHS HAaUOOJIBIIETO OOIIETO ACIUTEIS U
HAaWMEHBIIIETO OOIIET0 KPATHOTO JABYX YHCEII,
AITOPUTM PA3JIOKCHHS YUCIIA HA TIPOCTHIE
MHOXxHTENH. MccnenoBaTh yCI0BUS ASITMMOCTH
Ha 4 u 6. MccrnenoBarh, 00CyKIaTh,
(GhopMyIUPOBaTh 1 0OOCHOBBIBATH BHIBOJT O
YETHOCTH CYMMBI, IPOU3BEACHU: IBYX YETHBIX
YuUCeJ, IByX HEUETHBIX YUCIIE, YETHOTO U
Heu€THOro uncen. McciaenoBaTh CBOMCTBA
JETUMOCTH CYMMBI U TIPOM3BEICHUS YHCET.
[TpUBOIUTH MPUMEPHI YHCET C 38 TaHHBIMH
CBOICTBaMM, pacro3HaBaTh BEpHBIC U
HEBEPHBIC YTBEPIKJICHUS O CBOHCTBAX YUCEII,
OMPOBEPTaTh HEBEPHBIE YTBEPIKACHHUSI C

HaTypaJIbHBIMU YHCJIaMU.

VYpoxk 4-6. Uucnosie
BBIPXKEHUS, TOPSIIOK
JIIEUCTBUI, NCTIOIBb30BAHNE
CKOOOK.

VYpok 7-10. Oxpyrienue
HATypaJIbHBIX YHCEIL.

VYpok 11-13. Jlenurenu u
KpaTHBIE YHCIIa; HAUOOTBIITHIA
0OO0IIUI IETUTEND.
https://resh.edu.ru/subject/lesso
n/7747/start/233735/

Ypok 14-17. Haumenbluee
oO1ee KpaTHoe.
https://resh.edu.ru/subject/lesso
n/7746/start/234262/

Ypoxk 18-20. Paznoxenue
4uClla Ha IPOCThHIE
MHOXKUTEJH.

VYpoxk 21-24. JlenuMocTb
CYMMBI U TIPOU3BEICHUS.

VYpok 25-27. Jlenenue ¢
OCTaTKOM.

Vpok 28-30. Pemenue
TEKCTOBBIX 3aJ1a4.



https://resh.edu.ru/subject/lesson/7747/start/233735/
https://resh.edu.ru/subject/lesson/7747/start/233735/
https://resh.edu.ru/subject/lesson/7746/start/234262/
https://resh.edu.ru/subject/lesson/7746/start/234262/

MOMOIIBI0 KOHTpIIpUMepoB. KoHCTpynpoBaTh
MaTEeMAaTUYECKUE TIPEITIOKCHHUS C TIOMOIIIBIO
CBSI30K «W», «HAJIH», «ECIH..., TO...». Penatp
TEKCTOBBIC 33]Ia41, BKIFOUAIOIINE TTOHSATHS
JEITUMOCTH, apU(PMETHIESCKAM CITOCOOOM,
HCIIONIE30BATh Mepedop BCEX BO3ZMOKHBIX
BAapUAHTOB. MoIempoBaTh X0 peleHus

3a/la4i C IOMOIIbIO PUCYHKA, CXCMBI, Ta6J'II/II_U>I.

[TpuBoauTh, pa3dupaTh, OLIEHUBATH PA3TUYHBIE
pelIeHus, 3al1CH PEICHUN TEKCTOBBIX 3a/1ay.
Kputrnuecku oneHnBaTh NOJy4YE€HHBIN
pe3ynbTaT, HAXOAUTh OUIHMOKHU, OCYIIECTBIAT
CaMOKOHTPOJIb, IPOBEPSAs OTBET HA
COOTBETCTBUE YCIOBUIO

Harnannasa
FEOMETpPHUSL.
IIpsimble Ha
MI0CKOCTH (7 1)

[lepnenukynspHsie
IpsIMBIE.
[TapamensHbie
npsimble. PaccTossHne
MEXIY ABYMS
TOYKAMM, OT TOUKH JI0
IIPSIMOM, JIUIMHA ITyTH
Ha KBaJpaTHOM CETKeE.
[Ipumepsl IpsAIMBIX B
IIPOCTPAHCTBE

PacniozHaBath Ha uepTekax, pUCyHKax ciyyau
B3aMMHOI'0 PACIIOTIOXKECHUS IBYX IPSAMBIX.
N300pakaTh ¢ HOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB Ha HEJIMHOBAHHOM U KJIETYaTON
Oymare JBe MepeceKaronIfuecs npsiMbie, 1B
napaJulesIbHbIE IPSMBIC, CTPOUTH IIPSIMYIO,
NEePIEHAUKYIAPHYIO JaHHOH. [IpuBoauTs
IIPUMEPHI apAJIICIIBHOCTH U
NEPIEHIUKYIIPHOCTU IPSIMBIX B
npocTpaHcTse. PacriosHaBaTh B
MHOT'OYTI'OJIbHUKAX MEPIEHANKYISIPHBIE U
napaJuJiesibHble CTOPOHBI. M300paxxaTh
MHOT'OYT'OJIbHUKH C MapajlieIbHbIMU,
NEPIEeHIUKYIIpHBIMU CTOpOoHaMu. Haxonuts
pPacCTOSIHUE MEXly IBYMSI TOUKAMH, OT TOUKU
JI0 TIPSIMOM, JUIMHY ITyTH Ha KBaJIpaTHOMU CETKE,
B TOM YHCJIE UCIOJIB3YS IIUPPOBBIE PECYPCHI

VYpok 31. [leprieHquKynsipHble
IpsIMBIE.

VYpok 32-33. [lapannenbHbie
MpsIMBIE.

VYpoxk 34-35. Paccrosinue
MEXy ABYMSI TOYKaMH, OT
TOYKH JI0 IIPSAMOU, JJIMHA ITyTH
Ha KBaJIpaTHOM CeTKe.

VYpoxk 36-37. [Ipumepsl
MPSIMBIX B IPOCTPAHCTBE

Hpobwu (32 u)

OOBIKHOBEHHAS
JIpoOb, OCHOBHOE

CpaBHHBATH M YIOPSIIOYNBATH TPOOH,
BBIOMpATh CIOCO0 CpaBHEHMSI TPOOCii.

VYpoxk 38- 39. OObIKHOBEHHAs
JIpoOb, OCHOBHOE CBOMCTBO




CBOICTBO ApoOH,
COKpallleHue IpoOeii.
CpaBHeHue 1
yIOpsIA0YNBAHHE
npoOeii. JlecsiTuuabie
IpoOu U MeTpuyecKast
cucTeMa Mep.
Apupmernueckue
JIIEUCTBHUS C
OOBIKHOBEHHBIMU U
JECATUIHBIMH
IpoOsMU.
OTtHo1IeHHE.
JleneHue B JaHHOM
OTHOIIICHHUHU.
Macmra0,
nponopuus. [lonsitue
MPOILICHTA.
Boruncnenue
MPOILIEHTA OT
BEJIMUMHBI U
BEJIMYHUHBI 110 €€
npoleHTy. Pemenne
TEKCTOBBIX 3a]1a4,
coJiepKalux Jpoou u
MIPOLICHTHI.
[TpakTrueckas pabota
«OTHOIIIEHNE JUTHHBI
OKPYXHOCTH K €€
TUaMETPy»

[IpencTaBisaTh NeCATUIHBIC IPOOU B BUIC
OOBIKHOBEHHBIX pO0Eil 1 0OBIKHOBEHHBIC B
BUJIC ICCATUIHBIX, UCIIOJIE30BATh
HKBHUBAJICHTHBIC TIPEICTABICHHS TPOOHBIX
YHUCEJI TIPH UX CPABHEHUH, TPU BBIYUCIICHUSX.
Hcnons30BaTh A€CSITUYHBIC APOOH MPU
npeoOpa3oBaHUM BEJIMYUH B METPUUICCKON
cucteme Mep. BeimonuaTe apudmeTnueckue
JIEHCTBUS C OOBIKHOBEHHBIMH U JICCSITHYHBIMH
IpoOsiMU. BeIYHCIATE 3HaYCHUS BBIPAXKECHUH,
coJiep KanuX OOBIKHOBEHHBIC U JICCATUIHBIC
IpoOu, BHIIOIHATH IpeoOpa3oBaHus Apooeid,
BBIOMPATH CIIOCO0, MPUMEHSATH CBOMCTBA
apuQMETHUECKUX NSUCTBUHN IS
panMoHanu3alny BerarciieHnii. COCTaBIISATh
OTHOIICHHUS U TIPOMIOPITUH, HAXOIUTh
OTHOIIICHHE BEJINYUH, IeUTh BEJINYMHY B
JaHHOM OTHOIIeHnH. Haxoauthb
JKCIIEPUMEHTAILHBIM ITYTEM OTHOIICHUS
JUTHHBI OKPY>KHOCTH K €€ JHuaMeTpy.
HuTepnpetrpoBaTh MacTad Kak OTHOILICHUE
BEJIMYMH, HAXOJAUTh MACIITa0 TUIaHa, KapThl U
BBIUMCIISTH PACCTOSHUS, UCIIONB3YS MacIlTal.
OOBSICHSTD, YTO TAKOE MPOLIEHT, YIOTPEOIATH
000POTHI PeUH CO CIOBOM «IIPOLIEHTY.
BripaxkaTs IpOIIEHTHI B IpO0SX U IpOOH B
MPOLIEHTAaX, OTHOIIIEHUE JABYX BEJIMYHH B
MPOIEHTaX. BBIUUCIISITH MPOLIEHT OT YHCIIa U
YHCIIO M0 €T0 MPoueHTy. OKPYIIsTh Ipo0u 1
MIPOIICHTHI, HAXOUTh TPHOIVKESHUS THCEIT.
Pemath 3a1auu Ha yacTH, IPOIEHTHI,
MPOINOPLIMY, HA HAX0XAEHHE IpoOH (ITpOLEHTA)
OT BEJTMYMHBI U BETUYUHEI 1O €€ Tpodu

Ipoow.

VYpok 40-41. Cokparienue
Ipobeii.

Ypok 42-43. CpaBHEeHUE U
yHOpsAOYMBaHUE IPOOEH.

Vpoxk 44-46. [lecaTuuHbie
IpoOu U METpUYECKasi CUCTEMA
Mep.

Ypok 47-49. Apudmernueckue
Z[eﬁCTBHH C 06BIKHOBCHHLIMI/I u
JIECATUIHBIMU APOOSMHU.

VYpok 50. OTHOHIEHHE.
https://resh.edu.ru/subject/lesso
n/6844/start/235843/

Ypok 51-52. Jlenenue B
JAHHOM OTHOIIICHHHU.
https://resh.edu.ru/subject/lesso
n/6842/start/235812/

VYpok 53-54. Macmita0.
https://resh.edu.ru/subject/lesso
n/6843/start/237238/

Ypox 55- 57. [Iponopuus.
https://resh.edu.ru/subject/lesso
n/6841/start/315181/
https://resh.edu.ru/subject/lesso



https://resh.edu.ru/subject/lesson/6844/start/235843/
https://resh.edu.ru/subject/lesson/6844/start/235843/
https://resh.edu.ru/subject/lesson/6842/start/235812/
https://resh.edu.ru/subject/lesson/6842/start/235812/
https://resh.edu.ru/subject/lesson/6843/start/237238/
https://resh.edu.ru/subject/lesson/6843/start/237238/
https://resh.edu.ru/subject/lesson/6841/start/315181/
https://resh.edu.ru/subject/lesson/6841/start/315181/
https://resh.edu.ru/subject/lesson/6849/start/316012/

(mporeHTy), Apodu (TIPOIeHTAa), KOTOPBIN
COCTaBJISICT OJ[HA BEJIMYMHA OT JAPYrOM.
[TpuBOUTH, pa30UpPaTh, OLICHUBATH PA3THYHBIC
pEILIEHHSI, 3aITUCH PEIICHHUI TEKCTOBBIX 3a/1a4.
W3Bnekath nHG)OPMALIHAIO U3 TAOJHII U
JIuarpamMM, MHTEPIpPETUPOBATH TAOJIHUYHbIE
JTaHHBIE, OTIPECIISITh HANOOJBIIICE U
HAaUMEHbIIIEee U3 MPEICTABICHHBIX JaHHBIX

n/6849/start/316012/

VYpok 58-60. [Tonsitue
IIpOLCHTA. Braucienune
npoueHTa OT BCJINMYUHEI.
https://resh.edu.ru/subject/lesso
n/6894/start/237473/
https://resh.edu.ru/subject/lesso
n/6905/start/236263/
https://resh.edu.ru/subject/lesso
n/6906/start/236303/
https://resh.edu.ru/subject/lesso
n/6846/start/237176/

VYpok 61-63. Beruucienue
BEJIMYMHBI 110 €€ MPOLIEHTY.
https://resh.edu.ru/subject/lesso
n/6847/start/237920/

Ypok 64-68. Pemenue
TCKCTOBBIX 3a1a4,
coJepKamux Apoou 1
IIPOLCHTEIL.
https://resh.edu.ru/subject/lesso
n/6840/start/
https://resh.edu.ru/subject/lesso
n/6850/start/235781/
https://resh.edu.ru/subject/lesso
n/6848/start/315212/
https://resh.edu.ru/subject/lesso
n/6839/start/237145/
https://resh.edu.ru/subject/lesso
n/6918/start/235905/



https://resh.edu.ru/subject/lesson/6849/start/316012/
https://resh.edu.ru/subject/lesson/6894/start/237473/
https://resh.edu.ru/subject/lesson/6894/start/237473/
https://resh.edu.ru/subject/lesson/6905/start/236263/
https://resh.edu.ru/subject/lesson/6905/start/236263/
https://resh.edu.ru/subject/lesson/6906/start/236303/
https://resh.edu.ru/subject/lesson/6906/start/236303/
https://resh.edu.ru/subject/lesson/6846/start/237176/
https://resh.edu.ru/subject/lesson/6846/start/237176/
https://resh.edu.ru/subject/lesson/6847/start/237920/
https://resh.edu.ru/subject/lesson/6847/start/237920/
https://resh.edu.ru/subject/lesson/6840/start/
https://resh.edu.ru/subject/lesson/6840/start/
https://resh.edu.ru/subject/lesson/6850/start/235781/
https://resh.edu.ru/subject/lesson/6850/start/235781/
https://resh.edu.ru/subject/lesson/6848/start/315212/
https://resh.edu.ru/subject/lesson/6848/start/315212/
https://resh.edu.ru/subject/lesson/6839/start/237145/
https://resh.edu.ru/subject/lesson/6839/start/237145/
https://resh.edu.ru/subject/lesson/6918/start/235905/
https://resh.edu.ru/subject/lesson/6918/start/235905/

https://resh.edu.ru/subject/lesso
n/6923/start/236773/

Ypok 69. [IpakTrueckas
pabota «OTHOIIICHHUE JITTUHBI
OKPY’KHOCTH K €€ TuaMeTpy»

Harnannasa
TeOMETpPHSL.
Cummetpus (6 1)

OceBas cumMmeTpus.
LlentpanbHas
CUMMETPHSL.
[TocTpoenue
CUMMETPHUYHBIX
¢buryp. [lpakTudeckas
pabota «OceBas
CUMMETPHSD).
Cummetpus B
IPOCTPAHCTBE

Pacno3naBath Ha uepTekax U U300PaAKCHUSX,
n300paxaTh OT PyKH, CTPOUTH C TIOMOIIIbIO
UHCTPYMEHTOB QUrypy (OTPE30K, JIOMaHYIO,
TPEYTrOJbHUK, MPSIMOYTOJIbHUK, OKPYKHOCTB),
CUMMETPUYHYIO TAHHOW OTHOCUTEIIEHO
npsAMoii, Touku. Haxonuts npumepsl
CUMMETPUHU B OKPYXKAIOIIEM MUPE.
MonenupoBaTs U3 Oymaru a8e (purypsi,
CUMMETPUYHBIE OTHOCUTEIHLHO MPSMOIA;
KOHCTPYHPOBATh F'€OMETPUUYECKUE
KOH(UTYpaIlH, UCTIONB3Ys CBOWCTBO
CUMMETPHUHU, B TOM YHCJIE C TIOMOIIBIO
mQpoBBIX pecypcos. MccnenoBaTh cBoicTBa
M3YYEHHBIX (UTYD, CBSI3aHHBIE C CUMMETPUEH,
UCTIONB3Ys SKCTIEPUMEHT, HaOII0ICHHE,
monenupoBanue. OOOCHOBBIBaTh, ONPOBEPraTh
C TIOMOIIIbIO KOHTPIPUMEPOB YTBEPHKACHUS O
CUMMeTpUHU Huryp

Ypok 70. OceBast cumMMeTpHs.

VYpok 71. LlenTpanbHas
CUMMETPHSL.

VYpoxk 72-73. [loctpoenue
CUMMETPHUYHBIX (QUTYD.

VYpok 74. IlpakTnueckas
pabota «OceBasi CHMMETPHSI.

Ypok 75. CummeTpus B
MIPOCTPAHCTBE

BeIpaxenus ¢
OykBami (6 1)

[Ipumenenue 6ykB
JUTSL 3aIUCH
MaTEMaTHYECKUX
BBIPAKECHHUN U
MIPEJI0KEHU M.
bykBenHbie
BBIPAXKECHUS U
YHCIIOBBIE
I10JICTAHOBKH.

Hcnonb3oBaTh OyKBBI AJ1s1 0003HAYCHUS YHUCEI,
IIPH 3aIIACH MATEMaTUYECKUX YTBEPKICHH,
COCTaBJIATh OYKBEHHBIC BBIPAKEHUS 1O
yCIIOBHIO 3aJ1auu. VccienoBats HeCI0KHbIE
YHCJIOBbIE 3aKOHOMEPHOCTH, UCIIOJIb30BaTh
OYKBBI JUI UX 3alUCU. BbUUCIATE uncioBoe
3HaYeHHEe OYKBEHHOTO BBIPAKEHHUS IIPH
3aJJaHHBIX 3HAYEHUAX OYyKB. 3alKChIBATh
(bopMyIbl: IepUMETpa U IJIOUIa I

Ypok 76. [Ipumenenue OykB
IJIA 3aIllMCU MAaTEMATHUYCCKUX
BBIPAKCHUM U NIPEIOKEHUN.
https://resh.edu.ru/subject/lesso
n/6876/start/315429/
https://resh.edu.ru/subject/lesso
n/6875/start/236525/

Ypok 77-78. bykBeHHbIE



https://resh.edu.ru/subject/lesson/6923/start/236773/
https://resh.edu.ru/subject/lesson/6923/start/236773/
https://resh.edu.ru/subject/lesson/6876/start/315429/
https://resh.edu.ru/subject/lesson/6876/start/315429/
https://resh.edu.ru/subject/lesson/6875/start/236525/
https://resh.edu.ru/subject/lesson/6875/start/236525/

bykBeHHBIE

MMpAMOYToJIbHUKA, KBaapaTa, AJIWHbI

BBIPAXKCHUSA U YUCJIOBLBIC

PaBEHCTBA, OKPYXXHOCTH, TUTOIIA/IN KPYTa; BHITOIHSITH MOJICTAaHOBKHU.
HaXO0XICHHUE BBIYHCIICHUS 110 ITUM (POPMYJIaM.
HEHU3BECTHOTO CocTaBnsTh (HOPMYIIBL, BBIPAXKAIOIIHE VYpok 79-80. BykBeHHbIe
KOMITOHEHTA. 3aBUCHMOCTH MEX/y BETMYMHAMU: CKOPOCTH, PaBEHCTBA, HAXOXKICHUE
Dopmybr BpEMsi, PacCTOSTHHE; IIeHa, KOJIHMYECTBO, HEHM3BECTHOT'O KOMIIOHCHTA.
CTOMMOCTb; TIPOU3BOIUTEIBHOCTD, BPEeMH, https://resh.edu.ru/subject/lesso
00BEM pabOThI; BBIMOIHATH BBIYUCICHUS 1O n/6874/start/237889/
TuM popmyrnam. HaxonuTh HEM3BECTHBIIH https://resh.edu.ru/subject/lesso
KOMITOHEHT apu(hMETHUECKOro NeicTBUS n/6892/start/237951/
Ypok 81. Dopmyiisl
Harnsaagnas YeThIpEXYroIbHUK, N300pakaTh Ha HETUHOBAHHON M KJIETYATOU VYpok 82. UeTblpEXYTroNbHUK,
reoMeTpHsl. pUMEpPHI Oymare ¢ HCIIOIb30BAaHUEM YEPTEKHBIX pUMepHI
Durypsl Ha 4ETBIPEX YT OJILHUKOB. UHCTPYMEHTOB YETBIPEXYTOJIBHUKHU C YETBIPEXYTOJILHUKOB.
iockocty (14 ) [IpssMOyTONBHUK, 3aJJaHHBIMHA CBOWCTBAMH: C TapaljIeIbHBIMHU, https://resh.edu.ru/subject/lesso
KBaJ[paT: CBOMCTBA HepIEHANKYISPHBIMH, PABHBIMU CTOPOHAMH, n/7733/start/233518/

CTOPOH, YIJIOB,
JuaroHaieu.
N3mepenue yrios.
Bunasr
TPEYTrOJIbHUKOB.
[Tepumerp
MHOTOYTOJIbHHKA.
[Tnomane puryps.
DopmyIsl IEpUMETpa
Y TUTOLIAU
MPSIMOYTOJIbHUKA.
[Ipubmmxénnoe
M3MEpPEeHHE MIONIaIN
¢uryp. [IpakTrnueckas
pabota «IInomanp

Kpyra»

HOPSMBIMU yIJIAMU U Jp., paBHOOEIPEHHBIN
TpeyroasHUK. [IpemnaraTs u 00CyXaaTh
CHOCOOBI, AJITOPUTMBI HOCTPOCHMS.
HccnenoBath, UCIOJB3Ys SKCIIEPUMEHT,
HaOJI0IeHNe, MOJIeIMPOBaHuE, CBOMCTBA
NpsSMOYTOJIbHUKA, KBajipaTa, pa30uBaTh Ha
TpeyroabHUKH. OO0CHOBBIBATh, ONIPOBEPraTh C
IIOMOILBIO KOHTPIIPUMEPOB YTBEPKICHHUS O
IPSIMOYTOJIBHUKE, KBaIpaTe, paclio3HaBaTh
BEpHBIC U HEBEPHBIC YTBEPXKACHU. M3MepsaTs u
CTPOUTH C MMOMOIIBIO TPAHCIIOPTUPA YTJIBL, B
TOM 4YHCJIE B MHOTOYTI'OJIbHUKE, CPABHUBATh
YTJIBL; PACIIO3HABATh OCTPBIE, IPSIMBIE, TYIIBIE,
pa3BépHyThIe yriibl. Pacro3HaBaTk, H300pakaTh
OCTPOYTOJIbHBIN, IPIMOYTOJIBHBIH,
TYNOYTOJIbHBII, paBHOOEPEHHBIH,

VYpok 83-85. IIpsmMoyronsHUK,
KBaJ[paT: CBOMCTBA CTOPOH,
YIJI0B, IMArOHaJEH.

VYpok 86-87. 3mepenue
YTJIOB.

VYpox 88. Bujbl
TPEYTrOJILHUKOB.

VYpoxk 89. [lepumetp
MHOTOYTOJTbHUKA.

Ypok 90-91. ITnomaas
Gburyps.



https://resh.edu.ru/subject/lesson/6874/start/237889/
https://resh.edu.ru/subject/lesson/6874/start/237889/
https://resh.edu.ru/subject/lesson/6892/start/237951/
https://resh.edu.ru/subject/lesson/6892/start/237951/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7733/start/233518/

PaBHOCTOPOHHHU TPEYTOJIBHUKN. BBIYUCIIATE
NIEPUMETP MHOTI'OYTOJIbHUKA, IIOLIA/lb
MHOTOYTOJIbHUKA pa30MeHneM Ha
OpSMOYTOJIbHUKH, Ha PaBHbIE (DUTYPHI,
HCIIOJIB30BAaTh METPUYECKUE €IMHULIBI
W3MEpEHUS JIMHBI U TUIOIIAIH.
Hcnonp30BaTh NpUOIMKEHHOE U3MEPEHNE
JUIMH | TUTOIIAJIeH Ha KieTdaToi Oymare,
npUOIMKEHHOE U3MEPEHUE TTTUHBI
OKPYXHOCTH, IJIOLIAAHN Kpyra

VYpok 92-93. ®opmyisl
nepuMeTpa U IIomagm
npsAMOYT'OJIbHHKA.
https://resh.edu.ru/subject/lesso
n/7732/start/325583/

VYpok 94. [pubnmxénnoe
M3MEpeHue Tionaau Guryp.

VYpok 95. IIpaktrueckas
pabora «Ilnomane kpyra»

IlonoxurenbHble
Y OTpULATEIIbHbIC
yrcna (40 q)

Ilenrie uncna.
Mopyib yuncna,
reomMeTpudeckas
WHTEpIIpEeTaIus
Moy Yucnosele
MIPOMEKYTKH.
ITonoxxutenpHbIE U
OTpHUIIATEIIbHbIC
yucia. CpaBHEeHUE
MTOJIOKUTEIILHBIX B
OTPHULIATEIBHBIX
qHCell.
Apudpmernueckue
JIEHCTBHUA C
MOJIOKUTEIIbHEIMH U
OTpUIIATEIbHBIMU
yuciiamMu. Pemnrenne
TEKCTOBBIX 3a7a4

[IpuBOAUTE IPUMEPHI UCIIOJIB30BAHUS B
pEaJIbHOM JKU3HHU MOJIOKUTENBHBIX U
OTpHLIATENIbHBIX ycel. M300paxaTh Lesbie
YHCJIA, TIOJIOKUTEIIBHBIE U OTPULIATEIIBHBIC
YKCJIa TOYKAMU HA YUCIIOBOU IIPSIMOH,
MCII0JIb30BaTh YHACJIOBYIO MIPSIMYIO JUIS
cpaBHeHHUs yucen. [IpuMensaTs npasuiia
CPAaBHEHMsI, YIIOPSIIOYUBATH LIEJIbIC YHACTIA;
HaxOJIHUTb MOAYJb yucia. PopMyaupoBaTh
IIPABWJIA BBIUUCIICHUS C ITOJIOKUTEIbHBIMU U
OTPULIATEIILHBIMYU YHUCIIAMH, HAXOIUTh
3HAYEHUS YNCIIOBBIX BBIPAKEHUM, COMEPKALIUX
JIEHCTBHSI C MOJIOKUTEIBHBIMU U
OTpULATEIbHBIMU ynciiaMu. [IpumMensaTs
CBOMCTBA CIIOKCHUS U YMHOXKEHUS JUIs1
npeoOpa3oBaHus CyMM U MPOU3BEICHUM

Ypok 96 - 101. Llenbie uncna.
IlonoxxuteapHbBIE U
OTpI/ILIaTeJIBHLIe yuciaa.
https://resh.edu.ru/subject/lesso
n/6872/start/237083/
https://resh.edu.ru/subject/lesso
n/6854/start/236711/
https://resh.edu.ru/subject/lesso
n/6866/start/236339/
https://resh.edu.ru/subject/lesso
n/6886/start/237610/

Ypok 102-108. Yucnosie
MIPOMEKYTKHU.

Ypok 109-116. Moaynb
quciia, recOMCTpUICCKasa
HHTEpIIpETards MOLYIIS.
https://resh.edu.ru/subject/lesso
n/6862/start/237052/

Ypok 117-122. CpaBHeHue



https://resh.edu.ru/subject/lesson/7732/start/325583/
https://resh.edu.ru/subject/lesson/7732/start/325583/
https://resh.edu.ru/subject/lesson/6872/start/237083/
https://resh.edu.ru/subject/lesson/6872/start/237083/
https://resh.edu.ru/subject/lesson/6854/start/236711/
https://resh.edu.ru/subject/lesson/6854/start/236711/
https://resh.edu.ru/subject/lesson/6866/start/236339/
https://resh.edu.ru/subject/lesson/6866/start/236339/
https://resh.edu.ru/subject/lesson/6886/start/237610/
https://resh.edu.ru/subject/lesson/6886/start/237610/
https://resh.edu.ru/subject/lesson/6862/start/237052/
https://resh.edu.ru/subject/lesson/6862/start/237052/

ITOJIOKHUTCJIBHBIX U
OTPpULATCIIBHBIX YHUCCII.
https://resh.edu.ru/subject/lesso
n/6861/start/315305/
https://resh.edu.ru/subject/lesso
n/6889/start/236122/

Ypok 123-1209.
Apudmernueckue AeHCTBUS C
ITOJIOKUTCJIBHBIMU U
OTpPIIIaTCJIBHBIMPI qUCcJIaMHu.
https://resh.edu.ru/subject/lesso
n/6863/start/315336/
https://resh.edu.ru/subject/lesso
n/6864/start/236959/
https://resh.edu.ru/subject/lesso
n/6865/start/236928/
https://resh.edu.ru/subject/lesso
n/6860/start/237331/
https://resh.edu.ru/subject/lesso
n/6859/start/315367/
https://resh.edu.ru/subject/lesso
n/6858/start/236897/
https://resh.edu.ru/subject/lesso
n/6857/start/236866/
https://resh.edu.ru/subject/lesso
n/6856/start/237300/
https://resh.edu.ru/subject/lesso
n/6869/start/237517/
https://resh.edu.ru/subject/lesso
n/6870/start/236804/
https://resh.edu.ru/subject/lesso
n/6867/start/236308/



https://resh.edu.ru/subject/lesson/6861/start/315305/
https://resh.edu.ru/subject/lesson/6861/start/315305/
https://resh.edu.ru/subject/lesson/6889/start/236122/
https://resh.edu.ru/subject/lesson/6889/start/236122/
https://resh.edu.ru/subject/lesson/6863/start/315336/
https://resh.edu.ru/subject/lesson/6863/start/315336/
https://resh.edu.ru/subject/lesson/6864/start/236959/
https://resh.edu.ru/subject/lesson/6864/start/236959/
https://resh.edu.ru/subject/lesson/6865/start/236928/
https://resh.edu.ru/subject/lesson/6865/start/236928/
https://resh.edu.ru/subject/lesson/6860/start/237331/
https://resh.edu.ru/subject/lesson/6860/start/237331/
https://resh.edu.ru/subject/lesson/6859/start/315367/
https://resh.edu.ru/subject/lesson/6859/start/315367/
https://resh.edu.ru/subject/lesson/6858/start/236897/
https://resh.edu.ru/subject/lesson/6858/start/236897/
https://resh.edu.ru/subject/lesson/6857/start/236866/
https://resh.edu.ru/subject/lesson/6857/start/236866/
https://resh.edu.ru/subject/lesson/6856/start/237300/
https://resh.edu.ru/subject/lesson/6856/start/237300/
https://resh.edu.ru/subject/lesson/6869/start/237517/
https://resh.edu.ru/subject/lesson/6869/start/237517/
https://resh.edu.ru/subject/lesson/6870/start/236804/
https://resh.edu.ru/subject/lesson/6870/start/236804/
https://resh.edu.ru/subject/lesson/6867/start/236308/
https://resh.edu.ru/subject/lesson/6867/start/236308/

https://resh.edu.ru/subject/lesso
n/6888/start/316043/
https://resh.edu.ru/subject/lesso
n/6885/start/308055/
https://resh.edu.ru/subject/lesso
n/6885/start/308054/
https://resh.edu.ru/subject/lesso
n/6884/start/237827/
https://resh.edu.ru/subject/lesso
n/6890/start/237641/
https://resh.edu.ru/subject/lesso
n/6883/start/237858/
https://resh.edu.ru/subject/lesso
n/6882/start/235626/
https://resh.edu.ru/subject/lesso
n/6881/start/235471/
https://resh.edu.ru/subject/lesso
n/6880/start/236680/
https://resh.edu.ru/subject/lesso
n/6879/start/315398/
https://resh.edu.ru/subject/lesso
n/6891/start/235595/
https://resh.edu.ru/subject/lesso
n/6878/start/235564/
https://resh.edu.ru/subject/lesso
n/6877/start/235347/

VYpoxk 130 - 135. Pemenue
TEKCTOBBIX 3a]1a4.

[IpeacraBinenue
JaHHBIX (6 4)

[IpssmoyronbHas
CHUCTEMa KOOPAMHAT
Ha TUIOCKOCTH.

OOBSICHATH U WILTIOCTPUPOBATH MOHSATHE
IIPSIMOYTOJIBHOM CHCTEMBI KOOPIMHAT Ha
IJIOCKOCTH, UCII0JIb30BATh TEPMHUHOJIOTHIO;

Ypok 136-137.
[IpsimoyronbHas cucreMa
KOOPJMHAT Ha TIOCKOCTH.



https://resh.edu.ru/subject/lesson/6888/start/316043/
https://resh.edu.ru/subject/lesson/6888/start/316043/
https://resh.edu.ru/subject/lesson/6885/start/308055/
https://resh.edu.ru/subject/lesson/6885/start/308055/
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https://resh.edu.ru/subject/lesson/6881/start/235471/
https://resh.edu.ru/subject/lesson/6880/start/236680/
https://resh.edu.ru/subject/lesson/6880/start/236680/
https://resh.edu.ru/subject/lesson/6879/start/315398/
https://resh.edu.ru/subject/lesson/6879/start/315398/
https://resh.edu.ru/subject/lesson/6891/start/235595/
https://resh.edu.ru/subject/lesson/6891/start/235595/
https://resh.edu.ru/subject/lesson/6878/start/235564/
https://resh.edu.ru/subject/lesson/6878/start/235564/
https://resh.edu.ru/subject/lesson/6877/start/235347/
https://resh.edu.ru/subject/lesson/6877/start/235347/

Koopaunatel Touku
HAa TIOCKOCTH,
adcrycca U OpAMHATA.
CronGyatsie u
KpPyroBbIE
JUATPaMMBL.
[TpakTuueckas pabora
«IToctpoeHue
JIarpamMmm.

Pemienne TeKCTOBBIX
3a11a4, CoAepIKaImx
JAaHHBIC,
IpeJiCTaBJIeHHbIE B
Ta0IMUIaX U HA
Juarpammax

CTPOUTh Ha KOOPJUHATHOM TIOCKOCTH TOUKH U
(Gurypsl o 3aJJaHHBIM KOOPAMHATAM, HAXOIUTh
KOOpAMHATHI ToUeK. YuTath cTonduaTeie u
KpPYrOBBbIE AMArpaMMBbl; HHTEPIIPETUPOBATD
JTAaHHBIE; CTPOUTH CTOJI0YATHIC AUATPAMMBI.
Hcnonb30BaTh HHGOPMAIHIO, TPEICTABICHHYIO
B TaOJIUIaX, HA AMAarpaMMax JJjIsl pelieHus
TEKCTOBBIX 3a7]a4 U 3a7a4 U3 peaJIbHOM KU3HU

Koopannatsl Touku Ha
IIJTTIOCKOCTH, a6CI_[I/ICCEI nu
opauHaTa.
https://resh.edu.ru/subject/lesso
n/6921/start/308552/
https://resh.edu.ru/subject/lesso
n/6917/start/236649/

VYpoxk 138. Cronbuarsie u
KpYT'OBBIE JUArpaMMBL.
https://resh.edu.ru/subject/lesso
n/6851/start/237114/
https://resh.edu.ru/subject/lesso
n/6911/start/235702/

VYpok 139. Ilpaktuyeckas
pabota «IlocTpoenue
JrarpaMm».
https://resh.edu.ru/subject/lesso
n/6922/start/

VYpok 140-141. Pemenue
TEKCTOBBIX 3ajiad,
coJIeprKalluX JaHHbIE,
IIPEJCTAaBJICHHbIE B TAOIUIIAX U
Ha AMarpaMmmax.

Harnannas
FEOMETpHSL.
Durypsl B
npoctpanctse (9

4)

[TpssMOyTOJIbHBIIM
napajuiesienumnen,
KyO, npusma,
npamMuIa, KOHYC,
WIHHID, TIap U
chepa. M3o6pakenne

Pacro3naBaTh Ha yepTekax, pUCyHKax,
OIMCHIBATH TUPAMUY, IPU3MY, LHAIUH]IP,
KOHYC, Il1ap, U300pakaTh UX OT PYKH,
MOJICIMPOBATH U3 Oymaru, riacTUINHA,
MPOBOJIOKHU U Jip. [IpuBoaAUTE IpUMEpPHI
00BEKTOB OKPYKAIOUIET0 MUPA, UMEIOIIHNX

VYpok 142-143.
[IpssMoyTroNbHBIN
napa’suienenunen, Kyo, npusma,
nupamuia, KOHyC, HIUINHIP,
map u cgepa.



https://resh.edu.ru/subject/lesson/6921/start/308552/
https://resh.edu.ru/subject/lesson/6921/start/308552/
https://resh.edu.ru/subject/lesson/6917/start/236649/
https://resh.edu.ru/subject/lesson/6917/start/236649/
https://resh.edu.ru/subject/lesson/6851/start/237114/
https://resh.edu.ru/subject/lesson/6851/start/237114/
https://resh.edu.ru/subject/lesson/6911/start/235702/
https://resh.edu.ru/subject/lesson/6911/start/235702/
https://resh.edu.ru/subject/lesson/6922/start/
https://resh.edu.ru/subject/lesson/6922/start/

MIPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
pa3BEPTOK
MHOT'OT'PaHHHUKOB,
MWIMHPA U KOHYCA.
[pakTuyeckas pabota
«Co3ganue Moaenei
MIPOCTPAHCTBEHHBIX
buryp». [lonsarue
00BEMa; eTMHULIBI
u3MepeHus o0bEMa.
O0béM

(dbopMbI Ha3BaHHBIX Tedl. Mcrnonb30BaTh
TEPMUHOJIOTHIO: BEpILIMHA, peOpo, IPaHs,
OCHOBaHUE, BBICOTA, PaInyC U AUAMETP,
pa3BépTka. M3y4arh, UCIIONB3YsI SKCIIEPUMEHT,
Ha0JII0/IeHue, U3MEPEHNE, MOEIINPOBAHNE, B
TOM YHCJI€ KOMIIBIOTEPHOE, U OITUCHIBATH
CBOIICTBa Ha3BaHHBIX TEJI, BBISBIATH CXOACTBA U
pasnuuus: MeX1y NUpaMUI0N U IPU3MON;
MEXY IMIUHAPOM, KOHYCOM U ILIaPOM.
PacniozHaBath pa3BEPTKH Mapaiesenumesna,
Ky0a, MpU3Mbl, TUPAMUJIbl, KOHYCA, IIMINHIPA;
KOHCTPYMPOBATh JIaHHbIE T€Jla U3 Pa3BEPTOK,

Ypok 144. N3o0paxenue
MPOCTPAHCTBEHHBIX (HUTYD.

VYpoxk 145-146. ITpumepsl
Pa3BEPTOK MHOTOTPAHHUKOB,
LUJIUHPA U KOHYCA.

VYpoxk 147. Ilpaktnyeckas
pabota «Co3nanne Moenei

MIPOCTPAHCTBEHHBIX (PUTYPY.

Ypok 148. Tlonsitue 00bpEMa;

IPSIMOYTOJIBHOTO co3gaBaTh ux mojenu. CozaBaTh MOJEIH €AMHUILIBI U3MEPEHUS 00BEMA.
napajulesenumnena, IpOCTPaHCTBEHHBIX (uryp (u3 Oymaru,
Ky0a, GopMyIIbl MIPOBOJIOKH, TUTACTHIIMHA U Jp.) U3mepsiTh Ha VYpok 149-150. O6BéM
00BEMa MOJIENAX: JUIMHBI pEOEp MHOTOI'PaHHHUKOB, IPSMOYTOJIBHOTO
nuaMeTp 1mapa. Bersoauts popmyiny o6béma napajuienenumnesaa, Kyoa,
NPSMOYTOJIBHOTO MapajuIeseuIe1a. bopmynbl 00bEMa
Beraucisats o popmynam: 00bEM
IPSIMOYTOJIBHOTO TIapajuleenunena, Kyoa;
HCIIOJIb30BaTh €IMHULIBI U3MEPEHUs 00bEMa;
BBIYHUCIISITH 0OBEMBI TEJl, COCTABIICHHBIX U3
KyOOB, NapasuleNIenuIe1oB; pelaTh 3aJa4u C
peasbHbI- MU TaHHBIMU
10. [ToBTOpEHME, IToBTOpEeHUE BeIuncisaTe 3HaUEHUs BBIpAXKCHUH, VYpok 151-170. IToBTOpeHue,
00o011eHue, OCHOBHBIX IOHATUN U coJiep KallluX HaTypasbHbIE, 1IeTbIe, 0000111eHuEe, CHUCTEMATH3AIUS
cUCTeMaTH3aIus METOO0B KypcoB 5 11 6 MOJIOXKHUTEIbHBIE U OTPULIATENILHBIC YHCIIA,
(20 ) KJIacCOB, 00001IEHNE OOBIKHOBEHHBIC U JECATUYHBIC IPOOH,

U CUCTEMaTU3allus
3HaHUH

BBITIOJIHATH MPE0Opa30BaHUs YUCET U
BbIpaxeHH. BriOupaTh ciocod cpaBHEHUS
YHUCEJI, BBIYUCICHHI, MPUMEHATH CBOMCTBA
apupMEeTHUECKUX NSUCTBUHN IS
palMoHaIN3aIuy BeIYUCIEHN. PemaTe 3agaun




us3 peaJ’II)HOI\/JI JKU3HU, IPUMCHSATH
MaTeMaTH4eCcKue 3HAHHS JJIS peIICHNUS 3a/1a4
W3 Apyrux npeameToB. Pemarts 3agaun
pa3HBIMHU CIIOCOOAMH, CPaBHHBATh, BHIOMPATh
cnoco0s! pemieHus 3aaadn. OcymecTBIsATh
CaMOKOHTPOJIb BBITIOJIHIEMBbIX ASHCTBUM U
CaMOINPOBEPKY pe3yJibTaTa BHIYUCICHHI




PABOYAA ITPOI'PAMMA
YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI

COJAEPKXAHUE YYEBHOT'O KYPCA (ITIO TOAAM OBYYEHMUA)

7 xnacc

Yucna u eviuucienus

Parnmonanbaeie uuciaa

Jpo6u 0OBIKHOBEHHBIE U IECATUYHbBIE, IEPEX0]] OT OJIHOM POopMBbI 3anucu Apodeit K Apyroil.
IlonsiTHE PALIMOHAIIBHOIO YUCIIA, 3aIIUCh, CPABHEHUE, YIIOPSIA0YMBAHUE PALlMOHAIBHBIX YHUCEIL.
ApubmMeTnueckue TeHUCTBUS C PAllMOHATLHBIME YHciiaMy. Pemenne 3a1a4d u3 peaabHOu
IIPaKTUKU Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJIbHbIM TIOKa3aTeJIeM: ONIpe/IeIeHUe, TPeoOpa30BaHNe BBIPAKEHUI HA OCHOBE
OIpEIECIICHUS.

IIpoueHTsl, 3aMCh MPOLEHTOB B BUJIE IpoOH U ApoOH B BUJIE MPOLEHTOB. Tpy OCHOBHBIE 3a/1a4M
Ha [IPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaIbHOMN MPAKTUKU.

[IpuMmeHeHnEe MPU3HAKOB AEIMMOCTH, PA3JIOKEHNE HA MHOKHUTEIN HATYPAJIBHBIX YHACEIL.
PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSMasi M 0OpaTHast IPOIOPLHUOHATBHOCTH.
Aneebpauueckue evipasxcenus IlepeMeHHbIe, YUCIOBOE 3HAUCHUE BBIPAKEHUS C IEPEMEHHOM.
[IpencraBneHne 3aBUCUMOCTH MEX/Ty BETHUNHAMHE B Bue HopMyibl. BeraucneHus mo
dhopmynam.

[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXK/IECTBEHHO PaBHBIEC BBIPAKEHHUSI, TPABUIIA
npeoOpa30BaHus CyMM U MPOU3BEIEHUM, IPaBUIa PACKPHITUS CKOOOK U PUBEACHUS OJO0HBIX
ClaraeMsix.

CBoJicTBa CTENIEHU C HATYPaJIbHBIM MTOKA3aTEJIEM.

OpHowieHbl 1 MHOrouaeHbl. CTeneHb MHOrowieHa. ClIoKeHue, BHIYUTaHUE, YMHOKEHUE
MHOT04JI€HOB. POpPMyJIbl COKPAILIEHHOTO YMHOKEHUS: KBalpaT CyMMBI ¥ KBaJIpaT pa3HOCTH.
®opmyiia pa3HOCTH KBaApaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIIH.

VYpasnenusa YpaBHeHHe, KOpeHb YpaBHEHHUsI, [TpaBUiIa IpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHUIIBHOCTh YPaBHEHHM.

JIuneiiHOE ypaBHEHUE C OJHOM NIEPEMEHHOM, YUCIIO KOPHEU JIMHEMHOIO YPaBHEHUS, PELLICHUE
JTUHENHBIX ypaBHeHUH. COCTaBICHUE YPABHEHHH MO YCIOBUIO 3a/1a4u. PerieHrne TeKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHUI.

JIuneiHoe ypaBHEHHE C ABYMS MIEPEMEHHBIMU U €ro rpadguk. Cuctema IByX JIMHEHHBIX
ypaBHEHUH C IByMs NIepeMeHHbIMU. Perienue cucteM ypaBHEHUN ClIOCOOOM MOJICTAHOBKH.
[Ipumepsl penieHus TEKCTOBBIX 3a4a4 € IOMOIIBK CUCTEM YPaBHEHUM.

Koopounamut u cpagpuxu. @ynxyuu KoopauHara Touku Ha npAMoi. UUCIIOBbIE TPOMEKYTKH.
Paccrosane Mexy 1ByMsl TOUKaMU KOOPJAMUHATHOW MTPSMOM.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. AGciucca 1 OpJuHaTa TOYKH Ha
KoOopauHaTHOH 1uiockocTH. [Ipumepsl rpadu- koB, 3agaHHbIx Gopmynamu. YteHue rpadukos
peanbHBIX 3aBUCUMOCTEN.

[onsitue pynkuuu. I'padux pynxnuu. CroiictBa Gpynkuuil. JIuneitnas pynkuus, e€ rpaduxk.
I'paduueckoe penieHre TMHEHHBIX YPABHEHUN M CUCTEM JIMHEHHBIX YPaBHEHUH.

8 kiace

Yucna u évtuucnenua KBanpatuelii kopeHs u3 uucia. [lonarue 06 uppamoHaIbHOM YHCIIE.
JlecaTudnble MpUOIMKEHHUS UPPALIMOHAIBHBIX YUCE.

CpoiicTBa apu(MeTHUECKUX KBaPATHBIX KOPHEH U UX MPUMEHEHHE K peoOpa3oBaHUI0
YHCJIOBBIX BBIPA)KCHHUN U BBIYUCIICHUSM.

JlelicTBUTEIIbHEIC YHCIA.

CreneHb C 1eNbIM MOKa3aTeaeM 1 €€ cBoiicTBa. CTaHaapTHas 3aMKCh YUCIa.

Anzedpauueckue eviparcenus KBaapatHolil TpEXWICH; pa3IOKEHUE KBAIPATHOTO TPEXUIICHA HA
MHO>KUTEIIH.



Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpanueckoi 1poou. CioxeHue, BBIYUTaHHE,
YMHOKEHHE, JIeJIeHne anredpandeckux apo0eid. PaimonanbHbie BRIpAXEHUS U UX
npeobpa3oBaHue.

Ypasenenus u nepagencmea Kpagpatnoe ypaBHenue, Gpopmyia KOpHEH KBaApaTHOTO
ypaBHeHus. Teopema Buera. Pemenne ypaBHeHUN, CBOAAIUXCS K TMHEHHBIM U KB PATHBIM.
[IpocTeiimue ApoOHO-palliOHANIEHBIE YPABHEHHUS.

I'padmueckas uHTEpHIpeTaLIUs YpaBHEHHUH € ABYMsI IEPEMEHHBIMU M CUCTEM JIMHEWHBIX
yYpaBHEHUH C IByMS IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 3aa4 aJreOpanyeckiuM CrocoOoM.

YucnoBble HEpaBEHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ 01HOM nepeMeHHOW. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHEHbIE HEpaBEHCTBA C OJJHON NIepeMEeHHO. CUCTEMBI JINHEHHBIX HEPABEHCTB C
OJTHOM IEPEMEHHOM.

@ynkyuu Ionstue Gynkiun. O61acTh onpeeNeHNus 1 MHOKECTBO 3HAYCHUH (QYHKITUH.
Cnioco0wI 3a1anust GyHKITHH.

I'paduk ¢pynkiun. YreHne cBOMCTB GyHKINU 1O e€ rpaduky.

IIpumeps! rpadukoB GyHKLINH, OTpaKaIOLUMX pPeaTbHbIE IPOLECCHI.

OyHKIMH, OTMCHIBAIOLINE MPSIMYIO B OOPaTHYIO MPOMOPIIMOHAIBHBIE 3aBUCUMOCTH, UX
rpadukn. dyHKIMK Y = X2, Y = X3, Y = KOpeHsb X, Y = /x/. ['padudeckoe pemieHne ypaBHEHUN 1
CUCTEM ypaBHECHMM.

9 k1ace

Yucna u évtuucnenus

JleficTBUTEIbHBIC YUCTIA

ParmonanbHeie yncia, MppanroHaIbHBIE YUCIIa, KOHEYHbIE U OECKOHEYHBIE IECSITUYHBIE POOH.
MHOXecTBO JeHCTBUTENIBHBIX YUCEN; IEUCTBUTEIbHBIE YHCIIa KaKk OECKOHEUHbIE IECATUYHbIE
Ipodu. B3auMHO 0JJTHO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM JCHCTBUTEIBHBIX YHCET H
KOOPAMHATHOU HPSIMOM.

CpaBHEHHE NEHCTBUTEIBHBIX YUCEIl, apU(PMETHIECKIE NEHCTBUS C IEHCTBUTEIEHBIMU YHCIIAMHU.
W3mepenus, npuOIMKeHHsI, OLIEHKU

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, IIIUTEIBHOCTD IIPOLIECCOB B OKPYKAIOLIEM MUPE.
[pubnmxEéHHOE 3HaUeHNE BEIMYUHBI, TOYHOCTh puomxkeHus. Okpyrienue uucen. [pukuaka
U OLICHKA PEe3yJIbTaTOB BBIYNCICHUN.

Ypaenenusn u nepasencmea

VYpaBHEHHs ¢ OHON TEPEMEHHON

JIuneiinoe ypaBHeHue. Pemenue ypaBHEHUN, CBOASIIMXCA K JIMHEHHBIM.

KBangpatHoe ypaBHeHue. Pemienre ypaBHEeHH, CBOAAIIMXCS K KBaAPAaTHBIM. bukBaagpaTHoe
ypaBHeHue. [IpuMepsl pelieHns ypaBHEHUN TPEThEH U YETBEPTOM CTEIICHEN PA3I0KEHUEM Ha
MHOXKUTEJH.

Perenne 1poOHO-pariMOHAIBHBIX YPAaBHEHUI.

Pemenne TekcTOBBIX 3a/a4 aaredOpanyecKuM METOIOM.

Cucremsl ypaBHeHU

VYpaBHeHHe ¢ AByMs NEpeMEHHBIMU U €ro rpaduk. Pemenue cucreM ABYX JIMHEWHBIX ypaBHEHUN
C ABYMs IIEpeMEHHBIMU. PellieHne cucteM IByX YpaBHEHHM, OHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOH cTeneHu. ['paduueckast HHTepIIpeTaIis CUCTEMbl YPaBHEHU C IBYMS
IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aIreOpandecKuM CIIOCOOOM.

HepasencrtBa

YucnoBble HEpABEHCTBA U MX CBOMCTBA.

PewreHne nuHENHBIX HEPABEHCTB C OJHOM NIEpEMEHHOM. Penenue cucteM JIMHEMHBIX
HEPaBEHCTB C OJJHOM nmepeMeHHOU. KBajpaTHbie HepaBeHCTBA. | paduueckas HHTEpIIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

@yukyuu [onstue pyakuun. O61aCTh ONMpeEICTCHUS U MHOKECTBO 3Ha4€- HUM (DYHKITUH.
Crioco0b1 3a1aHus PYHKITHIA.



I'padux ¢pynkiun. YreHre cBOMCTB GyHKINU MO €€ rpaduky.

[Ipumeps! rpadukoB QyHKINHA, OTpaKAIOIINX peaTbHbIE MPOIECCHI.

@DyHKINH, OTIMCHIBAIOLINE MPSIMYIO 1 00paTHYIO MPOMOPIHMOHAIBHbIE 3aBUCUMOCTH, UX
rpaduku. Oyukmu y = X2,y = X3,y = X, y = [y x [ii. [paduyeckoe penienre ypaBHEHUH 1
CHUCTEM ypaBHECHM.

9 kaacce

Yucna u evluucnenus

JlelicTBUTENIbHBIC YHCIIa

PannonaneHble ynciia, uppaloHaIbHbIE YUCIIa, KOHEYHbIE U OECKOHEUHbIE IECATUYHbIE IPOOH.
MHOX€eCTBO JEHCTBUTEIBHBIX YUCEN; IEUCTBUTEIbHbIEC YHCIIa KaKk 0ECKOHEUHBIE IECITUYHbIC
npo- 6u. B3anMHO 0HO3HAYHOE COOTBETCTBUE MEXY MHOXKECTBOM JIEHCTBUTEIBHBIX YUCEN U
KOOPAMHATHOU IIPSIMOM.

CpaBHEHHE TEUCTBUTEIIBHBIX YHCENl, apuPMETHICCKUE IEHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.
W3mepenusi, npuOIMKEHNs, OLIEHKU

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, IITUTEILHOCTD MTPOLIECCOB B OKPYKAIOLIEM MUPE.
[pubnmxEéHHOE 3HAYEHNE BEIMYUHBL, TOYHOCTH MPUOIMKECHUS.

Oxkpyrnenune yucen. [Ipukuaka u olleHKa pe3yJbTaToB BHIYUCICHUI.

Ypaenenus u nepasencmea

YpaBHEHUS C OJTHOW MEPEMEHHOMN

JInneiiHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHMe. Penienre ypaBHEHHI, CBOAAIIMXCS K KBaApaTHBIM. bukBaapaTHoe
ypaBHeHHE. [[puMepsl pelieHus: ypaBHEHUN TPETbEU U UETBEPTOM CTENEHEN pa3I0KEHUEM HA
MHOXHUTEJH.

Pemenne npoOHO-pariOHAIEHBIX YPAaBHEHUH.

Pemienne TeKCTOBBIX 3374 aareOpanyecKuM METOIOM.

CucreMbl ypaBHEHUI

VYpaBHeHHe ¢ AByMs NepeMEHHBIMU U €ro rpaduk. Pemenue cucreM IByX JTMHEWHBIX ypaBHEHUN
C IByMs IIepeMeHHbIMU. Pelenue cucreM AByX ypaBHEHHM, OTHO U3 KOTOPBIX JTUHEHHOE, a
npyroe — BTopoii cteneHu. [ paduueckas uHTEpIpeTanys CUCTEMBI ypaBHEHUH C TBYMsI
MIEpEMEHHBIMHU.

Pemienne TeKCTOBBIX 3374 aaredOpanyecKuM CriocoOoM.

Hepasenctaa

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHeNHBIX HEPABEHCTB C OJJHOM NEpeMEHHON. Pemenne cucrteM TMHENHBIX
HEPaBEHCTB ¢ 0JIHOW nepeMeHHOoM. KBagpaTHble HepaBeHcTBa. [ paduueckas MHTEpIIpeTalus
HEpaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

@ynkyuu Kagpatuunas ¢pyHkuus, e€ rpaguk u cBoiictsa. [lapabomna, Ko- OpaAuHATHI BEPILIUHBI
mapaboJibl, OCb CHMMETPHUH TTapadOJIbI.

I'padukn pyuxomii: y = kx, y = kx + b, y kx(] , y =x3,y =X, y = liii x lii 1 ux cBoicTBa.
Yucnoevie nocnedosamenvHocmu

Onpenenenuie U cocoObl 3aaHNUs YUCIIOBBIX MOCIIE10BaTEIbHOCTEN

[TonsiTHe YKMCIIOBOM MOCIIEIOBATEILHOCTH. 3aJaHUE MTOCIIEI0BATEILHOCTH PEKYPPEHTHON
dhopmynoit u popmyIoi N-ro dseHa.

ApudpmeTrueckas 1 reOMeTpUIecKast Iporpeccuu

ApubdmMernueckas ¥ TeoMeTprudecKkas nporpeccuu. @opmMyiibl N-ro djaeHa apupMeTHIECKON 1
reOMETPUUECKON NIPOrPECCUi, CYMMBI IIEPBBIX N YJIECHOB.

N3o0pakeHune 4ieHOB apuMETHIECKON U TEOMETPUUYECKON MTPOTPECCHI TOUYKAMH Ha
KOOpJAMHATHOM IUIOCKOCTH. JINHEWHBIN U 9KCIIOHEHIIMAIBHBINA POCT. CII0KHbBIE IPOLEHTHI.
[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIBTATEI OCBOEHUS ITPUMEPHOM
PABOYEN ITPOI'PAMMEI KYPCA (11O TOJIAM OBYUEHMS)

OcBoeHue yaeOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHMsI IOJKHO
o0ecrieuynBaTh JOCTHKEHUE CIIETYIOUINX MPEAMETHBIX 00pa30BaTEIbHbIX PE3yJIbTaTOB:



7 KJ1ace
Yucna u eviuucaenun

BbImonHATE, codeTasi yCTHbIE U TUCbMEHHBIE TPUEMBI, apru(MeTHIEeCKHUE TEHCTBHS C
palMOHAIbHBIMU YACIAMHU.

HaxoauTh 3Hau€HUs1 YMCIOBBIX BBIPAXKEHU; IPUMEHSTh pa3HOOO0pa3HbIe CIIOCOOBI U
pUEMBI BEIYUCIICHHS 3HAUYCHUH APOOHBIX BBIPAXKEHUH, COJlepKAIINX OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH.

[epexoauTth OT OJHOM (POPMBI 3aIMCH YHCEN K Jpyroi (IpeoOpa3oBhIBATE AECATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCTUYHYIO, B YACTHOCTH B O€CKOHEYHYIO
JECATUYHYIO IPOOB).

CpaBHUBaTh M YNOPSA0UNBATh PallMOHAJILHBIE YUCIIA.

OxpyryaTh yncia.

BBINOTHATE NPUKKUIKY U OLEHKY Pe3Yy/IbTaTa BEIYACICHHUM, OLICHKY 3HAUYEHUI YMCIIOBBIX
BBIPAKCHUM.

BbINOIHATE 1€MCTBUA CO CTENEHAMH C HATYpaJbHBIMU MTOKA3aTEISIMHU.

[TprMeHATH NpU3HAKU ACIUMOCTH, PA3I0KEHHE HA MHOKUTEIIN HATYPAJIBHBIX YHCEIL.
PemaTp NpakTUKO-OPMEHTHPOBAHHBIE 3a7]a4H, CBA3AHHBIC C OTHOIICHUEM BEJINYMH,
IPONOPIMOHATIBHOCTHIO BEIMYMH, IPOLIEHTAMH; HHTEPIPETUPOBATH PE3YIbTATHI
pelIeHns 3a1a4 ¢ y4€TOM OTPaHUYEHHH, CBA3AHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX
O00BEKTOB.

Anzeopauueckue evipasrcenus

Hcnonp3oBaTh anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTH €€ B
IPOLIECCE OCBOCHUS yueOHOr0 MaTepuala.

HaxonnTh 3HaueHust OyKBEHHBIX BBIPAKEHUH MTPH 3aJaHHBIX 3HAYEHUSAX NIEPEMEHHBIX.
BomonHaTe npeodpazoBaHus HEI0ro BhIpaKeHHsI B MHOIOWIEH IPUBEIEHUEM TOJOOHBIX
CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BbINONHATE yMHOKEHHE OTHOWIEHA HA MHOTOWIEH U MHOI'OWIEHA HA MHOTOWIEH,
MPUMEHSTH (POPMYJIBI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3i0KEeHNE MHOIOWIEHOB HA MHOXKUTEIH C IIOMOILBIO BEBIHECEHUS 3a
CKOOKH 00IIIEr0 MHOXKHTEJIS, TPYIIIUPOBKHU CJIaraeMblX, IpUMEHEHHs! (popMy
COKpaIIEHHOIO YMHOKCHHUS.

[IpumensTs npeodpa3zoBaHKss MHOTOUWICHOB JJISl PELICHUS PA3IMUHBIX 3a/1a4 U3
MaTEMaTHKHU, CMEKHBIX IIPEMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp3oBaTh CBOMCTBA cTENEHEN C HATypaIbHBIMU MOKA3aTEISIMHU ISl IPEOOPAa30BAHUS
BBIPAJKECHUM.

Ypaeuenuﬂ U Hepaeencmea

Pemrats nuHENHbIE YpaBHEHHUS C OAHOW IIEPEMEHHOM, IPUMEHS IIpaBUiIa IIEPEX0AA OT
MCXOZHOIO YPaBHEHUS K PABHOCUIBHOMY eMy. IIpoBepsTs, ABISETCS JIM YUCIIO KOPHEM
YpaBHEHUS.

[IpumensTs rpaduyeckue METOAbI IPH PEILICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.
[TogOupate npuMepsl ap 4ucen, ABISAIOIINXCS PEIICHHEM JIMHEHHOTI0 ypaBHEHHUSI €
JBYMsI IEpEMEHHBIMHU.

Ctpouth B KOOPIMHATHOM IJIOCKOCTU TpaUK JMHEHHOTO YpaBHEHHS C ABYMS
HIepPEMEHHBIMM; M10JIb3YSACh I'pauKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.
PemaTh cucteMbl 1BYyX JIMHEWHBIX YPaBHEHUH C IByMSI IEPEMEHHBIMH, B TOM YHCIIE
rpau4ecKH.

CocTaBisATh U pelIaTh JUHEHHOE YPABHEHUE WJIN CUCTEMY JIMHEUHBIX YPABHEHUH 110
YCIIOBUIO 33J1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]auH
HIOJIyYEHHBIN PE3yJIbTaT.

Koopounamut u epaguxu. @ynxyuu



e M300paxkaTh HA KOOPJUHATHOW NMPSIMOM TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBaJIbl; 3alIUCHIBATh YMCIOBbIE IPOMEXKYTKH Ha
anreOpandecKoM s3bIKE.

e OrMeyaTb B KOOPJAMHATHON IUIOCKOCTH TOYKH I10 3aJJaHHBIM KOOpJAUHATAM; CTPOUTH
rpaduKy TMHEHHBIX QYHKINHN.

e OnwuceIBaTh C TOMOLIBIO (PYHKIIUI U3BECTHBIC 3aBUCUMOCTH MEXy BETMUYMHAMU:
CKOPOCTbB, BpEMs1, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTEIBHOCTD,
BpeMmsi, 00bEM pabOThI.

e Haxonuth 3HaueHHe (PYHKIIMU IO 3HAYCHUIO €€ apryMeHTa.

e Ilonumats rpaduueckuii coco0 MpeacTaBIeHUs U aHAJIN3a HHPOPMALIUU; U3BJIEKATh U
HMHTEPIPETUPOBATH HUH(POPMAIIHIO U3 TPadUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kiace
Yucna u éviuucnenusn

e lcnosnb30BaTh HaYaJIbHBIE NIPEACTABIEHUS O MHOKECTBE 1EHCTBUTENBHBIX YUCEI 1JIs
CpaBHEHUsI, OKPYIJIEHUS M BBIUMCIIEHUI; U300paXkaTh AeHCTBUTEIbHbBIC YUCIA TOUKAMU
Ha KOOPJIMHATHOM IPSIMOIA.

e [IpumeHATH NOHATHE APUPMETUIECKOTO KBAAPATHOTO KOPHS; HAXOAUThH KBAJApaTHbIC
KOPHH, UCIOJIb3Yys IPU HEOOXOIUMOCTH KaJIbKYJITOP; BBIIOIHSTH IIPe0Opa3oBaHus
BBIPAJKCHUI,

e coJiepKallluX KBaJIpaTHbIE KOPHH, UCTIONb3Yysl CBOWCTBA KOPHEH.

e lcnonb30BaTh 3anMCH OOIBIINX U MaJbIX YUCEN C IOMOILBIO AECATUYHBIX IpoOei n
creneHel uucina 10.

Anzeopauueckue evipasrcenus

e [IpuMeHSTH MOHATUE CTETICHHU C IIEJIBIM IT0Ka3aTeJIeM, BBITOJIHATh IPe0Opa3oBaHus
BBIPAXXEHUM, COIEPIKALLMX CTENIEHU C LIETbIM II0Ka3aTEIEM.

e BhINoiHATE TOXECTBEHHBIE IPe0OPa30BaHuUs pAllMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBWI ACUCTBUI HAJ MHOIOWIEHAMU U aareOpanyeckKuMu JpoOsiMH.

e PacknanpiBaTh KBaJpaTHBIN TPEXUIECH HA MHOXKUTEIIH.

e [lpumensTs npeoOpa3zoBaHUs BRIPAXKEHUH [T peLIeHHs PA3JIMYHbIX 33/1a4 U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEalIbHOM MPaKTUKH.

Ypasenenusn u nepasencmea

e Pemats nuHelHbIe, KBaJpaTHbIC YPaBHEHUS U PALlMOHAJIbHbBIE YPAaBHEHMS, CBOAALIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

e [lepexoauts OT coBeCHOM (HOPMYITHPOBKH 334a4H K €€ anredpandeckoil MoIeu ¢
IIOMOILBIO COCTABJICHUS] YPAaBHEHMsI 1M CUCTEMBI YpaBHEHHH, HHTEPIIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33Ja4i NOJyYEHHBIN pe3yJIbTaT.

e [IpumeHsATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHMS, OLIEHKH; pellIaTh JIMHEHHbIE
HEPABEHCTBA C OJIHOM MEpEMEHHON U UX CUCTEMBbI; AaBaTh rpapUuecKyro WIITOCTPALIUIO
MHO’KECTBA PELIECHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dyuxkyuu

e [loHumaTh 1 UCTIONIB30BATh (DYHKIIMOHAIBHBIEC TOHATUS U SA3BIK (TEPMHHBI,
CHUMBOJIMYECKHE 0003HAUEHUS); ONPEAEIATh 3HaUeHNEe (QYHKIIUH 110 3HAYCHHIO
apryMeHTa; OoNpeaeaTh CBOcTBa PyHKINHU 1O €€ rpaduKy.

e Crpouts rpaduku smeMeHTapHbIX GyHKIwiA Buaa y KX,y =x2,y =x3,y =X, y = iy x
ll{fi; OMUCHIBATH CBOICTBA YKCIOBON (PyHKIMH 1O €€ rpaduKy.

9 kaace
Yucna u evtuucnenusn

e (CpaBHMBATh U yNOPSIOYMBATH PallOHATIbHBIE U UPPALIMOHAIBHBIE YHCIIA.

e BoinonHATh apugmeTHUEcKUe AEHCTBUS C PallMOHAIBHBIMU YHCIIAMH, COUETasi yCTHBIE U
NUCbMEHHbBIE TIPUEMBI, BBITIOIHATH BRIYMCIECHUS ¢ UPPAllMOHATLHBIMU YHCIIaMHU.



e HaxonuTh 3HaYCHHS CTENICHEN C LIEIBIMH MTOKA3aTEeNIMU U KOPHEH; BEIYMCIIATH 3HAUCHUS
YHCIIOBBIX BBIPAXKEHUH.

e  OKpyrasiTh J€HCTBUTENBHBIC YHCIIA, BBITOIHATh MIPUKUIKY PE3yJIbTaTa BEIYMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUIA.

Ypaenenus u nepasencmea

e Pemrats MuHEHbIC U KBAaJAPATHBIC YPAaBHEHUS, YPaBHEHHUS, CBOSIINECS K HAM,
npocTeime ApoOHO-pallMOHAIbHbBIE YPaBHEHMUS.

e Pemath cucTeMbl IBYX JUHEHHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMU U CUCTEMBI IBYX
ypaBHEHUH, B KOTOPBIX OJIHO YpaBHEHHE HE SIBISCTCS TUHEHHBIM.

e PemaTh TEKCTOBBIE 337a4U ANTeOPANIECKIM CIIOCOOOM C MTOMOIIBIO COCTABICHUS
YpaBHEHHUS WIIA CHCTEMBI IBYX YPAaBHEHHIA C IBYMsI IEPEMEHHBIMHU.

e [IpoBoauTh IpOCTEHIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPABHEHUN, B TOM YHCIIE C
IpUMEHEeHHEM IpadudecKuX MpeacTaBiIeHui (yCTaHABINBATh, UMEET JIU YPaBHEHUE WIIH
cUCTEeMa YpaBHEHHUH PEIICHHS, €CIIU UIMEET, TO CKOJIBKO, U TIP.).

e Pemiate TuHEHbIE HEPABEHCTBA, KBAIpaTHbIC HEPABEHCTBA; U300paXKaTh PEeLICHHUE
HEPaBEHCTB Ha YHCIIOBOW MPSIMOH, 3aIUCHIBATH PEIICHUE C TTOMOIIBIO0 CHMBOJIOB.

e Pemate cucTeMBbl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; M300pakaTh PEIICHNUE CUCTEMbl HEPABEHCTB Ha YMCIOBOM
IPSIMOA, 3aITUCHIBATH PEIICHHE C TIOMOIIBIO CHMBOJIOB.

e lcnonb30BaTh HEPABEHCTBA P PEIICHUH Pa3IMYHBIX 33/1a4.

Dynkyuu

e Pacno3naBaTh QYHKIIMH H3y49EeHHBIX BHIIOB. [I0Ka3bIBaTh CXeMAaTHYECKH PACIIOIOKEHHE
Ha KOOPJMHATHOM TUIOCKOCTHU rpadukoB ¢pyHkimi Buga: y = kX, y = kx + b, y kx[1,y =
ax2 +bx +c¢,y=x3,y =X,y = i x lffi B 3aBUCHMOCTH OT 3HAUY€HHI KO3()(DULIUEHTOB;
OTIMCBIBATh CBOMCTBA () yHKIIHA.

e CrpouTh U N300paXKaTh CXeMaTHUECKU TPa(QUKH KBaIPATUIHBIX (QYHKIIUH, OTIMCHIBATD
CBOICTBa KBaAPAaTUYHBIX (DYHKIUH MO UX rpaduKam.

e Pacno3HaBaTh KBaipaTHUHYIO GYHKIHUIO 110 (hOpMYyJie, TPUBOANUTH IPUMEPHI
KBaJ[PaTUYHBIX (QYHKIUI U3 peanbHOMN KU3HHU, (PU3UKHU, TEOMETPHUH.

Apupmemuueckas u zeomempuueckan npozpeccuu

Pacnio3HaBaTh apupMeTHIECKYIO i T€OMETPUUECKYIO IIPOTPECCUH MPH Pa3HBIX crioco0ax
3a/1aHusl.

BBIMOTHATE BRIYHCICHUS C UCIIOJIb30BaHUEM (OPMYIT N-TO 4ieHa apu(pMeTHIECKOi u
reOMETPUUECKON POTPECCHii, CyMMBI MIEPBBIX N UJICHOB.

N300pakaTh YiIeHBI OCIEI0BATEIHFHOCTHA TOYKAMH Ha KOOPMHATHON TUIOCKOCTH.

Pematsb 3a1aun, cBsi3aHHBIE C YUCTIOBBIMU MOCJIEI0BATENBHOCTSIMH, B TOM UUCIIE 3a]]a4H U3
peasbHOM JKU3HU (C UCTIOIB30BAHUEM KAIIBKYISATOPA, IH(PPOBBIX TEXHOJIOTHH).
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TEMATUYECKOE INTAHUPOBAHUE 110 YYHEBHOMY [IPEJIMETY «AJII'EBPA» (7-9 xi1.)

OcHoBHOe coaep:kaHue

[lonsiTHE PALIMOHAIBHOTO YHUCIIA.

ApudpmeTrnueckue 1eiHCTBUA C
palMOHAIBHBIMU YHCIIAMHU.
CpaBHeHue, ynopsouuBaHue
panuoHanbHbIX yncen. CTeneHp
C HaTypaJbHBIM I10KA3aTEIIEM.
Pemnrenrie ocHOBHBIX 3a7a4 Ha
IpoOu, MPOLIEHTHI U3 peabHOM
npakTuku. llpusnaku
JNEIUMOCTH, Pa3IoKEHHUs Ha
MHOYHUTENH HATYPaJIbHBIX
yucen. PeasbHble 3aBUCUMOCTH.
[Ipsi- mast u oOpatHas
MIPONOPLUOHAIBHOCTH

OcHOBHBIE BHIbI 1€ATEJIbHOCTH 00y4aK0IIMXCH

CucrtemaTu3upoBaTh U 000TaIIaTh 3HAHUS 00
OOBIKHOBEHHBIX U JECATHYHBIX ApoOsx. CpaBHUBATH U
YIOPSI0YNBATH IPOOH, MPeoOpa30oBIBAs IPU
HEOOXOIUMOCTHU JACCITUYHBIC APOOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECATHYHBIE, B YaCTHOCTH B OECKOHEUHYIO
JIecATHUHYIO 1po0b. [IpuMeHaTh pa3HooOpa3HbIle CIOCOOHI U
MPUEMBI BBIYUCIICHUS 3HAUCHUM TPOOHBIX BHIPAKCHHUI,
coJiep KaluX OOBIKHOBEHHBIC U IECATUYHBIE APOOU:
3aMEHSTh PU HEOOXOAMMOCTH JIECATUYHYIO ApOOb
OOBIKHOBEHHON U OOBIKHOBEHHYIO AECSITHYHON, TPUBOIUTh
BBIpaKeHHE K hopme, Hanbosee yao0HO I BEIYUCICHUH,
peoOpa3oBhIBAThH APOOHBIE BRIPAKEHUS HA YMHOKEHUE U
JeJICHUE JICCITUIHBIX IPOOEH K TEHUCTBUSAM C TEIBIMH
yriciaMu. [[puBOIUTE YKCIIOBBIC U OYKBEHHBIE TIPUMEPHI
CTEIEeHU C HATypaJbHBIM IMOKa3aTesieM, OOBICHSS 3HAUCHUS
OCHOBaHUS CTEINIEHU U MOKAa3aTelis CTENEeHU, HAaXOIUTh
3HaYeHus cTeneHei Buaa a” (a-moboe panuoHaILHOSUNCIIO,
N- HaTypaJbHOE YHCIIO).

[ToHMMAaTh CMBICT 3aMUCH OOJBIINX YUCEI C TTIOMOIIBIO
JECATUYHBIX ApoOeii u ctenenel yrncna 10, IpUMEHSITh UX B
peasbHbIX cuTyanusax. [I[puMeHsITh NpU3HaKK IEIUMOCTH,
pa3JIoKEHUsI HA MHOKHUTEIIA HATypajbHbIX yuces. Pemars
3aJlayM Ha YaCcTH, IPOIEHTHI, MPOTOPIIMH, HA HAXOXKICHUE
IpoOu (MIPOLIEHTA) OT BEJIMYMHBI ¥ BEIMIUHBI 110 €€ 1podu
(mporieHTy), ApoOU (MPOIEHTA), KOTOPBIA COCTABIISIET OJHA
BeJIMYMHA OT Apyroi. [IpuBoauts, pa3dbupaTh, OIICHUBATH

Bo3Mo:kHOCTDH MCIIOIB30BaHUS 110 ITOM
TeMe JJ1eKTPOHHBIX (U (PPOBHIX)
o0pa3oBaTe/IbHBIX pecypcoB

VYpok Ne 1- 4. [loHsTHE pallOHAILHOTO
yucna. ApudpmMeTrHaecKue ACHCTBUS ¢
paLII/IOHaJII)HI)IMI/I qucJIaMu.
https://resh.edu.ru/subject/lesson/7245/start
1311454/
https://resh.edu.ru/subject/lesson/7244/start
1303226/
https://resh.edu.ru/subject/lesson/7268/start
[248301/

VYpok Ne 5-7. CpaBHenue,
ynOpr)IO'—II/IBaHI/Ie paI_[I/IOHaJILHBIX YUCCII.
https://resh.edu.ru/subject/lesson/7233/start
1310087/

Ypok Ne 8-10. Crenens ¢ HaTypalnbHBIM
IIOKA3aTCIICM.
https://resh.edu.ru/subject/lesson/7232/start
1304286/
https://resh.edu.ru/subject/lesson/7270/start
1303367/

Vpok Ne 11-14. Penienrie OCHOBHBIX 3a7a4
Ha Jpo0H, IPOILIEHTHI U3 PeaIbHON
IIPAKTUKH.

VYpoxk Ne 15-17. [IpuzHaku 1eIMMOCTH,
pa3JIO)K€HI/IH HA MHOXUTCIIN HaTypaJIBHbIX
YUCCII.
https://resh.edu.ru/subject/lesson/7236/start



https://resh.edu.ru/subject/lesson/7245/start/311454/
https://resh.edu.ru/subject/lesson/7245/start/311454/
https://resh.edu.ru/subject/lesson/7244/start/303226/
https://resh.edu.ru/subject/lesson/7244/start/303226/
https://resh.edu.ru/subject/lesson/7268/start/248301/
https://resh.edu.ru/subject/lesson/7268/start/248301/
https://resh.edu.ru/subject/lesson/7233/start/310087/
https://resh.edu.ru/subject/lesson/7233/start/310087/
https://resh.edu.ru/subject/lesson/7232/start/304286/
https://resh.edu.ru/subject/lesson/7232/start/304286/
https://resh.edu.ru/subject/lesson/7270/start/303367/
https://resh.edu.ru/subject/lesson/7270/start/303367/
https://resh.edu.ru/subject/lesson/7236/start/303592/

Anre6pan  BykBeHHBIE BbIpaXKeHHUs.

YECKHUE [Iepemennsle. Jlomyctumeblie
BBIDOKEH  3HAYCHUS MEPEMEHHBIX.
us (274)  Popmynsl. [IpeobpazoBanue

OYKBEHHBIX BBIpAXKCHUH,
pacKpbITHE CKOOOK U
MPUBEICHNE TTOA00HBIX
cimaraeMerx. CBOMCTBA CTCIICHU
C HaTypaJbHBIM MTOKA3aTeJIEM.
Mmuorounensl. ClioxxeHue,
BBIYUTAHHUE, YMHOKECHUE
MHOTOWIEHOB. POpMYIIbI
COKPAIIEHHOTO YMHOXKEHHS.
Pasznosxenre MHOTOYJICHOB Ha
MHOKHUTEIIH

pa3IM4YHbIEC PEIICHHUS, 3alIUCU PEIICHUM TEKCTOBBIX 3a1ady.
Pacnio3naBate 1 00OBSCHSTD, ONTUPASCH HA OTIPE/IEICHUS,
IpPSMO MPONOPLHOHANIBHBIE M 00PaTHO MPONOPLHOHAIBHBIE
3aBUCHMOCTHU MEXAY BEIUYMHAMU; IPUBOAUTH IIPUMEPHI
9TUX 3aBUCUMOCTEHN U3 PEaIbHOI0 MUPA, U3 APYTUX
y4eOHBIX peAMETOB. Perath NpakTUKOOPUEHTUPOBAHHbBIE
3aJjauu Ha ApoOu, MPOLEHTHI, IPSIMYIO U 00paTHYIO
IIPONOPLUOHAIBHOCTH, IIPOIIOPLIMHU

BbINONMHATE yMHOXKEHHE OTHOUJIEHA HA MHOTOWIEH U
MHOTO4JIeHa Ha MHOTOWJIeH, IPUMEHSTH (hOpMYJIbl KBaJpaTa
CYMMBI U KBajipaTa pasHOCTH. OCYIIECTBIATh Pa3IoKEHHUE
MHOT'OYJIEHOB HA MHOXKUTEIU IYTEM BBIHECEHUS 32 CKOOKHU
0011er0 MHOXKUTENS, IPUMEHEHUs! (OPMYJIbl Pa3HOCTH
KBaJpaToB, (POPMYJ COKPALIEHHOTO YMHOKEHUS.
[TpumMeHATH TpeoOpa30BaHNEe MHOTOYJICHOB ISl PEIICHUS
pa3IMYHBIX 334 U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3
peaabHON MPAKTUKU. 3HAKOMUTBCS ¢ UCTOPUEN pa3BUTHUS
MaTEMaTHKU

1303592/
https://resh.edu.ru/subject/lesson/7231/start
1249071/
https://resh.edu.ru/subject/lesson/7239/start
[249106/

Ypok Ne 18-19. PeasbHble 3aBUCUMOCTH.
Ypok Ne20-25. [Ipssmas u o6patHas
IPONOPIUOHAIEHOCTH
https://resh.edu.ru/subject/lesson/7241/start
1249023/

VYpok Ne 26-30. BykBeHHbIE BBIpa)KEHHUS.
HepeMeHHHe. [[OHYCTI/IMBIC 3HAYCHUA
nepeMeHHbIX. POPMYIIBL.
https://resh.edu.ru/subject/lesson/7258/start
[310122/

VYpox Ne 31-35. Ilpeo6pa3oBanue
OYKBEHHBIX BBIPAKEHUH, paCKPBITHE
CKOOOK M MpUBEJCHUE MOA00HBIX
cJIaracMabIx.
https://resh.edu.ru/subject/lesson/7260/start
1310135/
https://resh.edu.ru/subject/lesson/7259/start
1249174/
https://resh.edu.ru/subject/lesson/7257/start
1304321/

VYpok Ne 36-40. CBoiicTBa CTEIEHU C
HaTypaJIbHBIM ITOKa3aTCJICM.
https://resh.edu.ru/subject/lesson/7242/start
1303316/

VYpok Ne 41-44. Muorousnensl. CiioxeHue,
BbIYUTAHUC, YMHOKCHUC MHOTI'OYJICHOB.
https://resh.edu.ru/subject/lesson/7256/start



https://resh.edu.ru/subject/lesson/7236/start/303592/
https://resh.edu.ru/subject/lesson/7231/start/249071/
https://resh.edu.ru/subject/lesson/7231/start/249071/
https://resh.edu.ru/subject/lesson/7239/start/249106/
https://resh.edu.ru/subject/lesson/7239/start/249106/
https://resh.edu.ru/subject/lesson/7241/start/249023/
https://resh.edu.ru/subject/lesson/7241/start/249023/
https://resh.edu.ru/subject/lesson/7258/start/310122/
https://resh.edu.ru/subject/lesson/7258/start/310122/
https://resh.edu.ru/subject/lesson/7260/start/310135/
https://resh.edu.ru/subject/lesson/7260/start/310135/
https://resh.edu.ru/subject/lesson/7259/start/249174/
https://resh.edu.ru/subject/lesson/7259/start/249174/
https://resh.edu.ru/subject/lesson/7257/start/304321/
https://resh.edu.ru/subject/lesson/7257/start/304321/
https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/7256/start/247971/

YpaBHeHH
au
HEPABEHCT
Ba (20 u)

VYpaBHeHue, paBuia
npeoOpa3oBaHMsl ypaBHEHUS,
PAaBHOCHUIIBHOCTh YPaBHEHHM.
JIuHeitHOe ypaBHEHUE C OJJHOM
IIEPEMEHHOM, pELICHUE

Pewmats nuHelHOE ypaBHEHHE ¢ OAHOU IIEPEMEHHOM,
IIPUMEHSIS paBUJa IEpeXoaa OT HCXOJHOIO YPaBHEHHUS K
paBHOCHIBHOMY eMy Ooiee rmpoctoro Buza. [Iposepsrs,
ABJIAETCS JIM KOHKPETHOE YUCIIO KOPHEM YPAaBHEHHS.
[oxbupaTs mpUMepHI Iap YUCE, SIBISIOLUINXCS PEIICHUEM

1247971/
https://resh.edu.ru/subject/lesson/7255/start
/310190/
https://resh.edu.ru/subject/lesson/7254/start
1247916/
https://resh.edu.ru/subject/lesson/7253/start
1248791/
https://resh.edu.ru/subject/lesson/7262/start
1248758/

Ypok Ne 45-48. ®opmysbl COKpAIIEHHOTO
YMHOKCHUSI.
https://resh.edu.ru/subject/lesson/7250/start
[269671/
https://resh.edu.ru/subject/lesson/7250/start
269671/
https://resh.edu.ru/subject/lesson/7265/start
/294868/
https://resh.edu.ru/subject/lesson/7248/start
/292398/
https://resh.edu.ru/subject/lesson/7247/start
1292433/

Ypoxk Ne 49- 52. Paznoxxenue
MHOT'O4YJICHOB HA MHOXKUTCIN
https://resh.edu.ru/subject/lesson/7266/start
1292468/
https://resh.edu.ru/subject/lesson/7246/start
1304407/

VYpok Ne 53-55. YpaBHenue, npaBuia
npeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUIIBHOCTb YPaBHEHHM.
https://resh.edu.ru/subject/lesson/7272/mai
n/294971/



https://resh.edu.ru/subject/lesson/7256/start/247971/
https://resh.edu.ru/subject/lesson/7255/start/310190/
https://resh.edu.ru/subject/lesson/7255/start/310190/
https://resh.edu.ru/subject/lesson/7254/start/247916/
https://resh.edu.ru/subject/lesson/7254/start/247916/
https://resh.edu.ru/subject/lesson/7253/start/248791/
https://resh.edu.ru/subject/lesson/7253/start/248791/
https://resh.edu.ru/subject/lesson/7262/start/248758/
https://resh.edu.ru/subject/lesson/7262/start/248758/
https://resh.edu.ru/subject/lesson/7250/start/269671/
https://resh.edu.ru/subject/lesson/7250/start/269671/
https://resh.edu.ru/subject/lesson/7250/start/269671/
https://resh.edu.ru/subject/lesson/7250/start/269671/
https://resh.edu.ru/subject/lesson/7265/start/294868/
https://resh.edu.ru/subject/lesson/7265/start/294868/
https://resh.edu.ru/subject/lesson/7248/start/292398/
https://resh.edu.ru/subject/lesson/7248/start/292398/
https://resh.edu.ru/subject/lesson/7247/start/292433/
https://resh.edu.ru/subject/lesson/7247/start/292433/
https://resh.edu.ru/subject/lesson/7266/start/292468/
https://resh.edu.ru/subject/lesson/7266/start/292468/
https://resh.edu.ru/subject/lesson/7246/start/304407/
https://resh.edu.ru/subject/lesson/7246/start/304407/
https://resh.edu.ru/subject/lesson/7272/main/294971/
https://resh.edu.ru/subject/lesson/7272/main/294971/

JIMHEWHBIX ypaBHEHUH. Penienue
3a/1a4 ¢ IOMOIIBIO YPABHEHUN.
JIuHeitHOE ypaBHEHUE C IBYMSI
NIEpEMEHHBIMH U €T0 rpaduK.
Cucrema IByX JTUHEUHBIX
YPaBHEHHH C ABYMS
nepeMeHHbIMU. Penienue
CUCTEM ypaBHEHUI CIIOCOOOM
MOJICTAHOBKHU U CIIOCOOOM
CIIOKEHMUSI

Koopauna KoopanHaTta TOUky Ha NPSIMOM.

THI A
rpaduky.
OyHKIMHT
(24 4)

HucnoBble TPOMEKYTKH.
Paccrosnue mexny nByms
TOYKAMH KOOPJAUHATHON
npsmoi. IlpsamoyroneHas
cUCTeMa KOOpJIMHAT Ha
IJI0CKOCTH. [IpuMepsr

JMHEMHOIO ypaBHEHUs C IByMs niepeMeHHbIMH. CTpOUTH B
KOOPJAMHATHOM MJIOCKOCTU TpadyK JIMHEHHOTO YpaBHEHHUS C
JByMsl IEPEMEHHBIMM; [10JIb3YSICh I'Pa(h)uKOM, IPUBOIUTH
IIpUMeEpBI pelieHus ypaBHeHusa. Haxonurts pemenue
CUCTEMBI ABYX JMHEHHBIX YPABHEHUM C JBYMs
nepeMeHHbIMU. COCTaBJIATh U PelllaTh ypaBHEHUE WU
CUCTEMY ypaBHEHUH 110 YCIOBHIO 3aJa4H,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4
NIOJIyYEHHBIN PE3yJIbTaT

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH T10 33/1aHHBIM
KOOpJIWHATAM; CTPOHUTH TPAPUKH HECIOKHBIX
3aBHCHUMOCTEH, 3aJaHHBIX (POPMYIIaMH, B TOM YHCIIE C
MTOMOIIBIO TTU(POBBIX JIAOOPATOPHUIA.

[IpuMeHsTH, U3yuaTh NPEUMYILECTBA, MHTEPIPETHPOBATH
rpaduveckuii Crioco0 MpeICTaBICHUS U aHATN3a
pa3HooOpa3Hoii )xu3HeHHOU nHpopmanuu. OcBauBaTh

VYpoxk Ne 56-58. JIuneiiHoe ypaBHEHUE C
OJIHOM IIEPEMEHHOM, peLlEHUE JIMHENHBIX
YpaBHECHUH.
https://resh.edu.ru/subject/lesson/7277/start
1303401/
https://resh.edu.ru/subject/lesson/7278/start
[248161/

VYpok Ne 59-61. Pemenne 3ana4u ¢
IIOMOILIBHO ypaBHeHHfI.
https://resh.edu.ru/subject/lesson/7274/start
[296574/

Ypok Ne 62-65. JIuneiliHoe ypaBHEHHE C
JBYMS IEPEMEHHBIMU U €T0 IpauK.
https://resh.edu.ru/subject/lesson/7273/start
1304057/

Ypok Ne 66-68. Cucrema ABYX JTUHEHHBIX
YPaBHEHUH C IBYMsl [IEPEMEHHBIMH.
https://resh.edu.ru/subject/lesson/7279/start
1303436/
https://resh.edu.ru/subject/lesson/7272/start
[294967/
https://resh.edu.ru/subject/lesson/7276/start
[247827/

Ypoxk Ne 69-72. Pemienne cucrem
ypaBHEHUH cIOCOOOM TIOJICTAHOBKH H
COCOOOM CJIOKEHHUS

VYpok Ne 73-77. KoopauHaTa TOUKH Ha
npsaMoil. YucmoBble TPOMEKYTKH.
PaccrosiHre Mexy 1ByMs TOUKaMU
KOOPJMHATHOU MPSIMOH.
https://resh.edu.ru/subject/lesson/3407/start
/
https://resh.edu.ru/subject/lesson/7233/start



https://resh.edu.ru/subject/lesson/7277/start/303401/
https://resh.edu.ru/subject/lesson/7277/start/303401/
https://resh.edu.ru/subject/lesson/7278/start/248161/
https://resh.edu.ru/subject/lesson/7278/start/248161/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7273/start/304057/
https://resh.edu.ru/subject/lesson/7273/start/304057/
https://resh.edu.ru/subject/lesson/7279/start/303436/
https://resh.edu.ru/subject/lesson/7279/start/303436/
https://resh.edu.ru/subject/lesson/7272/start/294967/
https://resh.edu.ru/subject/lesson/7272/start/294967/
https://resh.edu.ru/subject/lesson/7276/start/247827/
https://resh.edu.ru/subject/lesson/7276/start/247827/
https://resh.edu.ru/subject/lesson/3407/start/
https://resh.edu.ru/subject/lesson/3407/start/
https://resh.edu.ru/subject/lesson/7233/start/310087/
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rpaduKoB, 3aJaHHBIX
dbopmynamu. UteHue rpagukoB
peanbHbIX 3aBUCUMOCTEH.
[onstue pynkun. I'padux
¢dbynkuun. CBoiicTBa QYHKITHIA.
JIuneitnast pyHKLUS.
[TocTpoenue rpaduka TuHEHHON
¢bynkuuu. ['paduk pyHKIIN

y =[x|

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB Kypca 7
Kj1acca, 000011eHe 3HAHUH

KBaznpaTHbIii KOpEHb U3 YHUCIIA.
[Tonsitue 06 upparmoHaIbLHOM
yucie. JlecaTuuHbie
NpUOIKEHUS. UPPALTUOHATIBHBIX
yucell. JlelicTBUTENbHbBIC YUCTA.
CpaBHEHHE 1EMCTBUTEIIBHBIX
grcen. ApupMeTrHuecKuit

HOHATHE (PYHKIMU, OBIa/I€BaTh (PYHKIIMOHAIBHOM
TepMUHOJOTHEH. PacoznaBaTh nuHEHY0 QyHKIHIO y = kX
+ b, onuceiBaTh €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAUYEHUI
k02 Puumentos k u b.

Crtpouts rpaduku TuHEHHOW QYHKITUH, O YHKIIUHA

y =[x|. Ucrionp30BaTh HUGPOBBIE PECYPCHI AJIsi HOCTPOSHHUS
rpaukoB QYHKIMHI 1 U3yyeHHs ux cBocTB. IIpuBoauThH
IIPUMEPBI TMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX IPOLIECCAX
U SIBJICHUSIX

BriGupath, MpUMEHATh OLIEHUBAThH CIIOCOOBI CPABHEHUS
yucell, BBIYUCICHUH, TpeoOpa3oBaHuil BhIpaKeHUH,
peuieHns ypaBHeHu. OCyIIecTBIAT, CAMOKOHTPOJIb
BBITIOJTHSAEMBIX IEUCTBUI U CAMOTIPOBEPKY PE3yiIbTaTa
BBIYHMCIICHUH, IpeoOpa3oBaHuii, mocTpoeHuid. PemaTs
3a/1a4y U3 peajgbHOU KNU3HH, IPUMEHITh MATEMATUYECKHE
3HAHMS U1l pELIeHMs 3a/1a4 U3 Ipyrux npeamMeros. Pemats
TEKCTOBBIC 33/1a4M, CPABHUBATh, BRIOUPATH CTIOCOOBI
pelIeHns 3a1a49u

DopMynHpOBATH ONPEICIICHUE KBAIPATHOTO KOPHS U3
yHcla, apupMeTHYecKoro KBaapaTHOro KOpHsI.
[IpuMeHsTh onepaluio U3BJICUCHHS KBaIPATHOTO KOPHS U3
YHClia, UCTIOJB3YS MPU HEOOXOAUMOCTH KaIbKYJISATOP.
OneHuBaTh KBaJI[paTHBIE KOPHU LEIBIMHU YUCIAMU U
JNECATUUYHBIMH TPOOSMHU.

CpaBHHMBATh U YNOPSAI0UYMUBATH PALIUOHATBHBIC U

1310087/

VYpok Ne 78- 80. [IpsimoyrosbHasi cuctema
KOOpJAMHAT Ha TIOCKOCTH. [Ipumepsr
rpauKoB, 3aJaHHBIX opMmynamu. UteHue
rpa)MKOB pealIbHBIX 3aBHCUMOCTEH.

Ypox Ne 81-88. [Tonsitie QyHKIHH.
I'paduk Gpynkunu. CBoiicTBa QyHKIMIA
VYpox Ne. 89-93. Jluneiinas ¢pyHKIus.
[Toctpoenue rpaduka nuHeHHON HYHKITUY.
https://resh.edu.ru/subject/lesson/7271/start
1303471/
https://resh.edu.ru/subject/lesson/2910/start
/
https://resh.edu.ru/subject/lesson/1966/start
/

Ypok Ne 94-96. I'paduk Ppynkunu y =[x|
Ypok Ne97-102. I[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0B Kypca 7 Kiacca,
00o0111eHue 3HaHUH|

VYpok Ne 1-3. KBanpaTHblil KOpEeHb U3
yucna. [Torsitue 06 upparmoHaIbHOM
yrcie. JlecaTuaHbie TpuOIMKEeHUS
HUppaliiOHAJIbHBIX YHUCCII.
https://resh.edu.ru/subject/lesson/1972/start
/

Ypok Ne 4-6. JleiicTBUTEIbHBIC YUCIIA.



https://resh.edu.ru/subject/lesson/7233/start/310087/
https://resh.edu.ru/subject/lesson/7271/start/303471/
https://resh.edu.ru/subject/lesson/7271/start/303471/
https://resh.edu.ru/subject/lesson/2910/start/
https://resh.edu.ru/subject/lesson/2910/start/
https://resh.edu.ru/subject/lesson/1966/start/
https://resh.edu.ru/subject/lesson/1966/start/
https://resh.edu.ru/subject/lesson/1972/start/
https://resh.edu.ru/subject/lesson/1972/start/

Ywucna n
BBIUHMCIICH
Hsl.
CreneHs ¢
LICJIBIM

KBa/IpaTHBINA KOPEHb.
YpaBHeHue BUaa x?=a.
CBoiicTBa apu(pMETHICCKUX
KBaJPAaTHBIX KOPHEM.
[Ipeobpa3oBanue YHCIOBBIX
BBIPAXEHUI, COJEPIKALIUX
KBaJpaTHHIE KOPHHU.

CTeleHb ¢ ISIbIM II0KA3aTeIeM.
CranmapTHas 3amuch YnCa.
Pa3mepbr 00beKTOB
OKpY’Karo1iero mupa (ot
DJIEMEHTAPHBIX YACTHLL 1O

MPpaLMOHAIILHBIC YHCIIA, 3AIIMCAHHBIE C [IOMOIIBIO
KBaJpaTHBIX KOpHEH. MccaenoBaTs ypaBHEHHE

2 .
X" =a, HaXOAUTb TOUHbIC U MPUOIKEHHBIE KOPHU ITpH a> (.

HccnenoBaTth CBOMCTBA KBaJAPATHBIX KOPHEH, IIPOBOS

YHUCJIOBBIC OKCIICPUMECHTBI C UCIIOJIb30BaAHNEM KAJIBKYJIIATOPA

(kommBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(hMETHUECKUX KBAJAPATHBIX
KOPHE; MPUMEHSTh UX JJIs1 IPeoOpa30BaHusl BbIPAKEHUM.
BeinonHsaTe npeobpa3oBaHus BbIPAXKEHUH, COAEPIKALLINX
KBaJpaTHbIE KOPHU. BeIpaxkaTb NepeMEHHBIE U3
reOMEeTPUYECKUX U (pu3nYecKux Gopmyi. BeranciasaTs
3HA4YECHUS BBIPAKECHHUN, COAECPKAIUX KBAIPATHBIE KOPHH,
UCTIOJIB3Ys IIPU HEOOXOUMOCTH KaJIbKYISATOP.
Hcronb30BaTh B X0/1€ pEUICHUS 33/1a4 DJIEMEHTapHBIE
NPEJICTaBICHMS, CBSI3aHHBIE C TPUOIMKEHHBIMU
3HAUEHUSMHU BEJIMUMH. 3HAKOMUTBCS C UCTOPUEN pa3BUTHS
MaTEMaTHKU

DopMyIMPOBATH ONPEAEIEHUE CTETIEHHU C LIETIbIM
nokazaresiem. [IpencTaBisaTh 3anmUCh OONBIIMX U MAJIbIX
yucesn B cTaHAapTHOM Bujie. CpaBHUBATh YMCIa U
BEJIMUMHBI, 3aIIMCAHHbIE C UCTIOJIb30BaHKEeM cTernenu 10.
Hcnonw3oBath 3anuMCh YUCEN B CTAHAAPTHOM BUJIE IS

CpaBHEHME ICHCTBUTEIIBHBIX YUCEI.
https://resh.edu.ru/subject/lesson/7239/start
/249106/
https://resh.edu.ru/subject/lesson/7230/start
[248006/

VYpox Ne7-8. Apumerrueckuit
KBaJIpaTHbI KOPEHbD.
https://resh.edu.ru/subject/lesson/1551/start
/

Ypok Ne9-10. YpaBuenue Buna x? =a.
https://resh.edu.ru/subject/lesson/1973/start
/
https://resh.edu.ru/subject/lesson/2916/start
/

VYpok Nell-12. CpoiicTBa
apI/I(l)MeTI/ILIeCKI/IX KBaI[paTHBIX KOpHel\/JI.
https://resh.edu.ru/subject/lesson/2915/start
/
https://resh.edu.ru/subject/lesson/1974/start
/
https://resh.edu.ru/subject/lesson/2913/start
/

VYpox Ne 13-15. TIpeo6pa3oBanue
YUCTIOBBIX BBIPAXKEHUH, COAEPKAIINX
KBaJIpaTHbIE KOPHU.
https://resh.edu.ru/subject/lesson/1975/start
/

VYpok Nel6-17. CteneHs ¢ 1ueiabiM
nokazaresneM. Ypok Ne 18. CrtangapTHas
3aIUCh YHCIIA.
https://resh.edu.ru/subject/lesson/1554/start
/



https://resh.edu.ru/subject/lesson/7239/start/249106/
https://resh.edu.ru/subject/lesson/7239/start/249106/
https://resh.edu.ru/subject/lesson/7230/start/248006/
https://resh.edu.ru/subject/lesson/7230/start/248006/
https://resh.edu.ru/subject/lesson/1551/start/
https://resh.edu.ru/subject/lesson/1551/start/
https://resh.edu.ru/subject/lesson/1973/start/
https://resh.edu.ru/subject/lesson/1973/start/
https://resh.edu.ru/subject/lesson/2916/start/
https://resh.edu.ru/subject/lesson/2916/start/
https://resh.edu.ru/subject/lesson/2915/start/
https://resh.edu.ru/subject/lesson/2915/start/
https://resh.edu.ru/subject/lesson/1974/start/
https://resh.edu.ru/subject/lesson/1974/start/
https://resh.edu.ru/subject/lesson/2913/start/
https://resh.edu.ru/subject/lesson/2913/start/
https://resh.edu.ru/subject/lesson/1975/start/
https://resh.edu.ru/subject/lesson/1975/start/
https://resh.edu.ru/subject/lesson/1554/start/
https://resh.edu.ru/subject/lesson/1554/start/
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usl.
Anrebpaun
qyeckas
npoOb (15
)

KOCMHYECKUX 00BEKTOB),
JUIMTEIBHOCTD IIPOLIECCOB B
okpy:xaroiiem mupe. CBoiicTBa
CTEIEHHU C LIEJIbIM I0Ka3aTeIeM

KBagparsslii TpEXuieH.
PasnoxeHne kBagpaTHOro
TPEXUJIEHA HA MHOKHUTEIIN

Anrebpanyeckast 1po0Ob.
JlonmycTHMBbIe 3HAYSHHS
MEPEMEHHBIX, BXOSIINX B
anreOpanyecKue BHIPAKECHUS.
OCHOBHOE CBOICTBO
anreOpanyeckon 1pooH.
CokpaieHue apo0ei.
CnoxxeHue, BEIYUTAHUE,
YMHOXKEHUE U JCIICHHE
anreOpanyecKux Apooei.
[IpeoOpa3zoBaHue BhIpAKEHUH,
coJepKamux anreopandecKue

BBIPAXXEHHS pa3MEepPOB OOBEKTOB, JUIUTEIBLHOCTH MPOILIECCOB
B OKpYyXkaromieM Mupe. PopMynupoBaTh, 3alUCHIBATh B
CUMBOJIMYECKOM (pOopMe U WILTIOCTPUPOBATH IPUMEPAMHU
CBOICTBA CTEIEHU C LIEJbIM NT0Ka3zarenaeM. [IpumensTs
CBOIICTBa CTEINEHU AJIsl IPeoOpa30BaHuUs BRIPAKECHHUIA,
COJIeprKallMX CTENEHH C LEJIbIM IIoKa3aTeseM. BoInonHaTh
JEUCTBUS C YMCIIaMHU, 3alIMCAHHBIMU B CTAHAAPTHOM BUJIE
(YMHOK€eHue, J1eJICHUE, BO3BEICHUE B CTEIIEHB)

Pacnio3naBath KBagpaTHBIN TPEXUIIEH, YCTAHABINBATh
BO3MOKHOCTb €T0 Pa3JI0KEHHs HA MHOYKUTEIH.
PacknaapiBaTh HA MHOYKUTEIM KBAaIPaTHBIM TPEXUJIEH C
HEOTPULIATENILHBIM JUCKPUMUHAHTOM

3anuchIBaTh anredpandeckue BoipakeHus. Haxonute
00J1acTh OIpeeNieH s pallMOHATLHOTO BBIPAYKEHHS.
BBInonHATE YNCIIOBBIE MOACTAHOBKH U BBIYMCIISATH 3HAUCHHUE
IpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYIATOPA.
DopMyTHpOBaTh OCHOBHOE CBOMCTBO alTeOpandecKou
IpoOu ¥ IPUMEHATH €ro i IpeoOpa3oBaHus JpOOeH.
BBITIONTHATE NEUCTBUS ¢ anreOpandecKuMu APOOsSMHU.
[TpumensTh npeoOpa30BaHus BRIPAXKEHHUH I PELICHUS
3aja4. Beipaxats nepemeHHble U3 Gopmyi (Gpusnueckux,
TeOMETPUIECKHX, OTIUCHIBAIOIIUX OBITOBBIC CUTYAIIUN)

https://resh.edu.ru/subject/lesson/7269/start
/303331/

Ypok Nel9. Pazmepsl 00bEKTOB
OKPY>KaIoIIero Mupa (0T 3JIEeMEHTApHBIX
YaCTHI] 10 KOCMHYECKUX 0OBEKTOR),
JUTUTEIIBHOCTB MIPOILIECCOB B OKPYXKAIOIIIEM
MHUpE.

Ypok Ne 20- 22. CBoiicTBa CTEIEHHU C
LIEJIBIM ITOKa3aTeIeM
https://resh.edu.ru/subject/lesson/2576/start
/

VYpok Ne 23-24. KapaTHblil TpEXUIIEH.
https://resh.edu.ru/subject/lesson/1557/start
/

Ypok Ne25-27. Pa3noxeHne KBaapaTHOTO
TpéaneHa HAa MHOXUTCIIN
https://resh.edu.ru/subject/lesson/1991/start
/

Ypok Ne28-30. Anrebpandeckast ApoOb.
JlomycTuMble 3HAYeHUS TTEPEMEHHBIX,
BXOJISIIIMX B anreOpandecKue BoIpaKeHUS.
https://resh.edu.ru/subject/lesson/2907/start
/

VYpok Ne31-33. OCHOBHOE CBOWMCTBO
anreOpandeckomn a1poou.

Ypok Ne34-36. Cokparienue qpooeit.
https://resh.edu.ru/subject/lesson/1549/start
/

Ypoxk Ne37-39. Crnoxenue, BBIUUTaAHUE,
YMHOKEHUE U JISIICHHE aNreOpandecKux



https://resh.edu.ru/subject/lesson/7269/start/303331/
https://resh.edu.ru/subject/lesson/7269/start/303331/
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YpaBHEHU
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Ipodu

KBagpaTtHoe ypaBHEHHME.
Henonnoe kBagpaTHOE
ypaBHeHne. PopMysia KOpHEH
KBaJpaTHOrO YpaBHEHUSI.
Teopema Buera. Pemenue
YPaBHEHUH, CBOJALIMXCS K
KkBagpaTtHbIM. [Ipocreimme
IpoOHO-palOHAIbHbIE
ypaBHeHUs. Pemienune
TEKCTOBBIX 3aJa4 C II0- MOIIBIO
KBaJIpaTHBIX YPaBHEHUI

PacrioznaBath kBajipaTHbIE YpaBHEHUS. 3aHChIBATh
(bopMyity KOpHEH KBapaTHOTO ypaBHEHHUS; pelaTh
KBaJIpaTHbIE YpaBHEHUS — MOJIHbIE U HETIOJHBIE.
ITpoBOAMTH IPOCTEMNIINE UCCIIEIOBAHUS KBAAPATHBIX
ypaBHEHUH. Pemate ypaBHEHMs, CBOSIIMECS K
KBaJ[paTHBIM, C IOMOILBIO IpeoOpa3oBaHuil U 3aMeHOU
nepemeHHoi. HaGmonath n aHaIM3UPOBaTh CBSI3b MEXKIY
KOPHSAMH M KO3 PHUIIMEHTaMH KBaPaTHOTO YPaBHEHUSI.
®dopmynupoBath Teopemy Bueta, a Takxke oOpaTHYIO
TEOpEMY, IIPUMEHSTh 3T TEOPEMBI J1JIs1 PELIEHUS 3a1ad.
PemaTte TeKCTOBBIE 3a/1a4 aNreOpandecKuM CriocoOoM:
NEePEeXOAHUTh OT CIIOBECHOM (hOPMYIHPOBKHU YCIOBHS 3a/1a4H
K anreOpanyeckoi MOJIeNu MMyTEM COCTaBJICHUS YpaBHEHMS,;
pelaTh COCTaBIEHHOE YPAaBHEHUE; UHTEPIIPETUPOBATD
pe3ynbTaT. 3HAKOMUTBCS ¢ UCTOPUEH pa3BUTHUS alNreOpbl

IpoOei.
https://resh.edu.ru/subject/lesson/1550/start
/
https://resh.edu.ru/subject/lesson/1967/start
/
https://resh.edu.ru/subject/lesson/1968/start
/
https://resh.edu.ru/subject/lesson/1969/start
/

VYpok Ne 40-42. TIpeobpazoBanue
BBIpa)I(eHI/Iﬁ, COACPpIKaAINX
anredpandeckue 1podu
https://resh.edu.ru/subject/lesson/1970/start
/

Ypok Ne43-44, KBanpaTHOe ypaBHEHHE.
VYpok Ne45-46. HenosHoe kBagpaTHOE
YpaBHEHUE.
https://resh.edu.ru/subject/lesson/1976/start
/

VYpok Ne47-48. @opmyiia KopHEH
KBaHpaTHOFO ypaBHeHI/ISI.
https://resh.edu.ru/subject/lesson/3137/start
/

VYpok Ne49-50. Teopema Buera.
https://resh.edu.ru/subject/lesson/1552/start
/

VYpoxk Ne51-52. Pemienue ypaBHEeHHI,
CBOOAIIUXCA K KBal[paTHBIM.

Ypok Ne53-54. Tlpocreiimue apoOoHO-
paHI/IOHaJIBHLIG ypaBHeHI/ISI.
https://resh.edu.ru/subject/lesson/1978/start
/



https://resh.edu.ru/subject/lesson/1550/start/
https://resh.edu.ru/subject/lesson/1550/start/
https://resh.edu.ru/subject/lesson/1967/start/
https://resh.edu.ru/subject/lesson/1967/start/
https://resh.edu.ru/subject/lesson/1968/start/
https://resh.edu.ru/subject/lesson/1968/start/
https://resh.edu.ru/subject/lesson/1969/start/
https://resh.edu.ru/subject/lesson/1969/start/
https://resh.edu.ru/subject/lesson/1970/start/
https://resh.edu.ru/subject/lesson/1970/start/
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/3137/start/
https://resh.edu.ru/subject/lesson/3137/start/
https://resh.edu.ru/subject/lesson/1552/start/
https://resh.edu.ru/subject/lesson/1552/start/
https://resh.edu.ru/subject/lesson/1978/start/
https://resh.edu.ru/subject/lesson/1978/start/

YpaBHeHH
U
HEPABEHCT
Ba.
Cucrtembl
ypaBHEHU
i (13 9)

YpaBHeHU
au
HEPaBEHCT
Ba.
Hepagenc
TBa (12 1)

JInneliHOE ypaBHEHHUE C JBYMS
HepEeMEHHBIMH, €ro0 rpaduk,
IPUMEPHI PEILICHUSI ypaBHEHUH B
LenbIX ynciax. Pemenue cucreM
JIBYX JIMHEWHBIX YPABHEHUH C
IBYMs lepeMeHHbIMU. [Ipumepsl
pEeIIeHNs CUCTEM HETMHEHHBIX
YPaBHEHUH C IByMs
nepeMeHHbIMU. ['paduueckast
MHTEPIIPETALNsl YPAaBHEHUS C
JBYMsI IEPEMEHHBIMU U CHCTEM
YPaBHEHUH C IBYyMsI
nepeMeHHbIMU. Perienue
TEKCTOBBIX 3a7a4 C II0- MOIIBIO
CHUCTEM ypaBHEHUI

YUucnoBble HEPaBEHCTBA U UX
cBoictBa. HepaBeHCTBO ¢ 01HOM
nepemMeHHou. JInHeiHbIe
HEPABEHCTBA C OJTHOU
MEPEMEHHOMN U UX PEUICHHUE.
Cuctembl TUHEHHBIX
HEPaBEHCTB C OAHOU
IIEPEMEHHOM U UX PEIICHUE.
N3o6paxenue perieHus
JIMHEHHOT O HEPaBEHCTBA U UX

Pacrnio3naBath JIMHENHBIE YPaBHEHHUS C ABYMS
nepeMeHHbIMU. CTPOUTH IpapUKu TMHEHHBIX YPaBHEHHUIA, B
TOM YHUCJIC UCIIOJIB3Ys ITUPPOBEIC pecypchl. Paznmuyarth
napajuiebHbIE U MEPECEKAIOIIUEcs MPAMbIC 10 UX
ypaBHEHUSM. PemaTe CUCTEMBI IBYX JIMHEMHBIX YPaBHEHUI
C IBYMs IEPEMEHHBIMU MOJICTAHOBKOW U CIIOKEHHUEM.
Pemate mpocTeimme cuCTeEMBbI, B KOTOPBIX OJHO U3
YpaBHEHUH HE sABJISAETCS JIMHEWHBIM. [[puBOINTH
rpaduYECKyr0 HHTEPIPETALMIO PEIICHHS YPaBHEHUS C
JIByMsI IEPEMEHHBIMU U CUCTEM YPABHEHUM C IBYMS
MepeMEHHBIMU. PermaTh TeKCTOBBIC 3a7a4M anreOpandecKum
CII0COOOM

DopmMyJIUpOBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB,
WJUIFOCTPUPOBATH UX HA KOOPAUHATHOM MPAMOH,
JIOKa3bIBaTh asireopandecku. [[puMeHsTh CBOMCTBA
HEPABEHCTB B XOJI€ peLICHUs 3a1a4. Pemars JInHEenHbIe
HEPaBEHCTBA C OHOW MEPEMEHHOMN, N300paXKaTh PEIICHHE
HEPaBEHCTBA HA YUCJIOBOM NpsIMOM. PemaTs cucTemsl
JMHEMHBIX HEPaBEHCTB, U300PaKaTh PEUICHUE CUCTEMBI
HEPaBEHCTB HA YMCJIOBOU NPSMOU

Ypoxk Ne55-57. PelieHne TeKCTOBBIX 3a7a4
C IIOMOIIBIO KBAJIPaTHBIX YPABHEHUI
https://resh.edu.ru/subject/lesson/1977/start
/
https://resh.edu.ru/subject/lesson/1979/start
/

Ypok Ne 58-59. JIuneiinoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU, €T0 rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHHUM B IEJIBIX
yuciax.

Ypok Ne 60-62. Pemenuie cucreM AByX
JIMHEUHBIX YPaBHEHUH C IBYMs
NepEMEHHBIMHU.

Ypok Ne 63-65. [Ipumeps! pemieHus
CHUCTEM HEJIMHEHHBIX YPABHEHUM C IBYMs
MEPEMEHHBIMU.

Ypok Ne 66-67. I'paduueckas
WHTEpIpeTals ypaBHEHUs C IBYMS
MIEPEMEHHBIMHU U CUCTEM YPABHEHHH C
JBYMSI IEPEMEHHBIMHU.

Ypoxk Ne 68-70.Perienre TEKCTOBBIX 3a7a4

C TIOMOILIBIO CUCTEM YpaBHEHUM
Ypoxk Ne71-72. YUucnoBbie HEpaBEHCTBA U
HX CBOMCTBA.
https://resh.edu.ru/subject/lesson/1983/start
/
https://resh.edu.ru/subject/lesson/1984/start
/

Ypoxk Ne 73-74. HepaBeHCTBO ¢ OHOM
IIEPEMEHHOM.
VYpoxk Ne 75-77. JIunelinble HEpaBEHCTBA C

OJTHOM MEPEMEHHOM U X PEILICHHUE.



https://resh.edu.ru/subject/lesson/1977/start/
https://resh.edu.ru/subject/lesson/1977/start/
https://resh.edu.ru/subject/lesson/1979/start/
https://resh.edu.ru/subject/lesson/1979/start/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1984/start/
https://resh.edu.ru/subject/lesson/1984/start/

O yHKLINH.
OCHOBHEI
€ MOHSTHUSA

(5 4)

OyHKIUU.
Yucnossle
byHKIIH
(9 4)

CHUCTEM Ha YUCJIOBOM MPSMOU

Ionstne pynkun. O61acTH
OTIpeIeIeHUs] 1 MHOYKECTBO
3HayeHud pyHKuuu. Criocoos!
3ananus ¢pyHkuil. ['padux
¢ynkunu. CoiicTBa pyHKIUH,
WX 0TOOpakeHHE Ha Tpaduke

Urenne u mocTpoeHue rpadukoB
dbynkuwmii. [Ipumeps! rpadukoB
(GyHKINH, OTpakaroNX
peanbHbIe Tporiecchl. DyHKIHH,
OTTHCHIBAIONIHE MPSMYIO H

Hcnonp3oBaTh GyHKIIMOHATBHYIO TEPMUHOJIOTHIO U
CUMBOJIMKY. BBIUuCIIsITh 3HaUeHUsT (DYHKITUH, 32 TaHHBIX
dbopmynamu (mpu HEOOXOAMMOCTH UCTIOIH30BATh
KaJIbKYJISITOP); COCTABISATh TAOIHIIBI 3HAUCHUHN (PYHKITHH.
Ctpouts 1o Toukam rpapuku GyHkiui. OnuceBaTh
CBOIICTBa (PYHKIIMM HA OCHOBE €€ rpauuecKkoro
npenacrasieHus. Vicnons30BaTh GyHKIIMOHATIBHYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIHKY. MccienoBaTh mpuMepsl
rpaduKOB, OTPAXKAIOIINX PEeaTbHbIC MTPOIECCH U SIBICHUS.
[TpuBOIUTE MPUMEPHI MPOIIECCOB U SABJICHHM C 33JaHHBIMU
cBoiicTBamu. Micrionb30BaTh KOMIBIOTEPHBIE TPOTPAMMBI
JUIST TOCTPOEHUS TpaguKOB QYHKIMA U U3yUYCHUS UX
CBONCTB

Haxonuts ¢ momompio rpaduka GyHKINU 3HAaUEHUE OTHOM
U3 pacCMaTPHBAEMBIX BEJIMYMH 10 3HAYECHHIO ApYroii. B
HECIIOKHBIX CITy4asx BBIpaXaTb (POPMYJIOH 3aBUCUMOCTh
Mekay BernarHaMH. OMUCHIBATh XapaKTep U3MEHEHHS
OJTHOW BEJIMYHMHBI B 3aBUCUMOCTH OT U3MEHEHUS IPYTOil.

https://resh.edu.ru/subject/lesson/3407 /start
/
https://resh.edu.ru/subject/lesson/2578/start
/

Ypoxk No78-80. CucteMbl TMHEUHBIX
HEPaBEHCTB C OJJHOM MEPEMEHHON U UX
PCUICHUC.
https://resh.edu.ru/subject/lesson/1987/start
/

VYpok Ne 81-82. N300paxeHue perieHus
JUHEHWHOTO HCPABCHCTBA U UX CUCTCM Ha
YUCIIOBOM MPSAMOU

VYpox Ne 83-84. TlonsTre HyHKIMH.
OO6macTh ornpeesieHnst 1 MHOYKECTBO
3HaueHui pyHkuun. CrocoOsl 3a/1aHus

(G yHKIMH.
https://resh.edu.ru/subject/lesson/1555/start
/
https://resh.edu.ru/subject/lesson/1990/start
/

VYpox Ne 85-87. I'papuk dpyHKkImH.
CgoiicTBa QyHKIINU, UX OTOOpaKEHNE Ha
rpaguke
https://resh.edu.ru/subject/lesson/3139/start
/
https://resh.edu.ru/subject/lesson/2569/start
/

VYpok Ne88-89. UreHue u noctpoeHue
rpadukoB pyuknuii. [Ipumeps rpaduxon
(byHKIUH, OTpaKaIOUINX pealbHbIe
TIPOIIECCHI.

VYpok Ne 90-92. OyHKIIMH, OMUCHIBAIOIINE


https://resh.edu.ru/subject/lesson/3407/start/
https://resh.edu.ru/subject/lesson/3407/start/
https://resh.edu.ru/subject/lesson/2578/start/
https://resh.edu.ru/subject/lesson/2578/start/
https://resh.edu.ru/subject/lesson/1987/start/
https://resh.edu.ru/subject/lesson/1987/start/
https://resh.edu.ru/subject/lesson/1555/start/
https://resh.edu.ru/subject/lesson/1555/start/
https://resh.edu.ru/subject/lesson/1990/start/
https://resh.edu.ru/subject/lesson/1990/start/
https://resh.edu.ru/subject/lesson/3139/start/
https://resh.edu.ru/subject/lesson/3139/start/
https://resh.edu.ru/subject/lesson/2569/start/
https://resh.edu.ru/subject/lesson/2569/start/

IToBTOpEH
ue

u
0000111eH
ne

(6 9)

9 xnacc
Ywucna n
BBIYHMCIICH
Hsl.

00paTHYIO IPONOPLUOHAIIbHbIE
3aBHCUMOCTH, UX IPa(UKH.
I'unep6ona. I'paduk GyHkrN
y =X2.CDyHKL[I/II/I y =X, y =X",
y=Vx , y =|x| ; rpaduueckoe
peleHne ypaBHEeHHM U CUCTEM
ypaBHEHUI

[ToBTOpEHKE OCHOBHBIX
TIOHSITUM

Y METOJIOB KypCcOB 7 1 8
KJIACCOB,

00001116 HrE 3HAHUI

PammmonansHBIC yncna,
UppaIMoHaIbHBIC YHCIIA,
KOHEYHBIE U OECKOHEUHBIE

Pacrnio3HaBath BHIbI U3ydaeMbiX (GyHKIHA. [loka3pBaTh
CXEMaTHYECKH TOJI0KEHUE Ha KOOPIUHATHON TNIOCKOCTH
rpadukoB GyHKIMI BUaA: Y =x’, y =, y=Vx, y =|x.
Hcnonb30BaTh PyHKIIMOHANBHO-TpaduIecKre

MMPpEACTAaBJICHUS I PEIICHNA U UCCIICIOBAHUSA ypaBHeHI/Iﬁ n

CHCTEM ypaBHEHUM.

[TpumenaTh nudpoBbIE pecypchl s MOCTPOEHUs TpaduKoB

G yHKIMI.

BriOupaTh, IpUMeHSTh, OLIEHUBATh CIIOCOOBI CPaBHEHUS
quce, BEIYUCICHHH, TpeoOpa3oBaHuil BeIpaXKEeHUH,
penieHus ypaBHeHH. OCylIeCTBIATh CAMOKOHTPOJIb
BBITIOJIHAEMBIX JACHUCTBUI U CAMOIIPOBEPKY PE3YJIbTATA
BBIYHCIICHH, TPe0Opa3oBaHUM, MOCTPOCHHIA.

Pewiats 3amaun U3 peanbHOM )KU3HU, IPUMEHSTh
MaTEeMaTHYECKHUE 3HAHUA I PEIICHUS 3aa4 U3 IPYIUxX
IIPEAMETOB.

Pemiate TekcTOBBIE 3a/1a4M, CPAaBHUBATh, BEIOUPATh
CIOCOOBI perIeHus 3a1a4

PazpuBath MNpEACTAaBJICHUA O YHUCIaX: OT MHOXKXCCTBA
HaTypaJIbHBIX YUCCII 1O MHOXXCECTBA HeﬁCTBHTeHBHBIX
yrcea. O3HaKOMHUTHCS ¢ BO3MOXKHOCTBIO npeaACTaBJICHUA

MPSAMYIO U 00paTHYIO ITPOIIOPIIMOHAIILHBIE
3aBUCUMOCTH, uX rpaduku. [ unepdona.
https://resh.edu.ru/subject/lesson/2910/start
/
https://resh.edu.ru/subject/lesson/1966/start
/
https://resh.edu.ru/subject/lesson/2909/start
/
https://resh.edu.ru/subject/lesson/2501/start
/

Ypok Ne 93-94. I'paduk pyHkuuu y =x°.
https://resh.edu.ru/subject/lesson/2908/start
/

Ypok Ne 95-96. OyHKIMH Yy =x2, y :Xs,
y=Vx , y =[x| ; rpacmueckoe pemennue
YpPaBHEHUH U CUCTEM YPaBHEHHI
https://resh.edu.ru/subject/lesson/2917/start
/

Ypok Ne 97-102. [loBTOpeHNE OCHOBHBIX
TOHATUI

1 METOJI0B KypCOB 7 U 8 KJIacCOB,
00o0111eHne 3HaHUH’

VYpok Ne 1-2. PanioHanbsHbIE Uyncha,
HMppaMOHANIbHBIC YHCIIa, KOHEYHBIC U
OCCKOHEUYHBIC JACCITHYHBIC APOOH.


https://resh.edu.ru/subject/lesson/2910/start/
https://resh.edu.ru/subject/lesson/2910/start/
https://resh.edu.ru/subject/lesson/1966/start/
https://resh.edu.ru/subject/lesson/1966/start/
https://resh.edu.ru/subject/lesson/2909/start/
https://resh.edu.ru/subject/lesson/2909/start/
https://resh.edu.ru/subject/lesson/2501/start/
https://resh.edu.ru/subject/lesson/2501/start/
https://resh.edu.ru/subject/lesson/2908/start/
https://resh.edu.ru/subject/lesson/2908/start/
https://resh.edu.ru/subject/lesson/2917/start/
https://resh.edu.ru/subject/lesson/2917/start/

JleiicTBUT
eJIbHBIC
gucia (9

1)

YpaBHeHU
U
HEPaBEHCT
Ba.
YpaBHeHu
s C OJTHOU
MIEPEMEHH
oit (14 1)

JeCATUYHBIC IpoOr. MHOKECTBO
JICHCTBUTEIIHLHBIX YHUCEIT,
JIeICTBUTEIIHLHBIC YHCIIa KaK
OCCKOHECYHBIE JIECATUYHBIC
npobu. BzaumMHo o1HO3HaUHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM JICHCTBUTEIIHLHBIX
YHCEeII 1 MHOKECTBOM TOUEK
KOOPJAUHATHOU MPSAMOIA.
CpaBHeHHE IEUCTBUTEIBHBIX
qyucen, apuMeTHIecKue
JIEUCTBHUS C A€ CTBUTETbHBIMHU
gyuciaamu. [Ipubmmkénnoe
3HAYCHUE BEJINYNHBI, TOUYHOCTh
npubmmwkenus. OKpyrieHue
yucen. [Ipukuaka u oueHka
PE3YIbTATOB BBIUMCICHUI

JIunelinoe ypaBHeHue. Pemenne
ypaBHEHUH, CBOJSIIIUXCS K
nuHeHbIM. KBagpaTHoe
ypaBHeHue. Pemenue
YpaBHEHUH, CBOJSIIUXCS K
KBaJpaTHbIM. bukBagpaTHbie
ypaBHeHus. [Ipumepsl perenus
YPaBHEHUH TPEThEU U
4eTBEPTOU CTENIEHEH
Pa3JIOKEHUEM HA MHOKHUTEIIN.
Pemenne npo6HO
palMOHATBHBIX YPABHEHHI.

IEUCTBUTEIILHOIO YHUCIIa KaK OECKOHEYHOU NEeCATUIHON
JIPOOH, IPUMEHSTH JIECATUIHBIC PUOIIKCHHUS
paLMOHATIBHBIX U UPPALMOHANIBHBIX uncell. M300paxars
JICHCTBUTEIIBHBIE YHUCIIA TOYKAMU KOOPIUHATHOMN IPSIMOM.
3anuchIBaTh, CPABHUBATD U YIOPSAOYNUBAThH
JIeCTBUTEIIbHBIE YiCIIa. BhINONIHTH, coueTas yCTHbIE U
NUCbMEHHbIE IPUEMBI, aprupMeTHUYEeCKHUEe TEUCTBUS C
palMOHAIbHBIMU YHCIAMU; HAXOAUTh 3HAYEHUSI CTETIEHEH C
LIEJIBIMU TI0KA3aTEJIAMU U KOPHEH; BEIYUCIISITh 3HAYCHUS
YHUCJIOBBIX BbIpakeHUH. [lonmyunTs npencraBieHue o
3HaYUMOCTHU JCHCTBUTEIBHBIX YNCEN B IPAKTUYECKON
JeSATENbHOCTH YeI0BeKa. AHAIU3UPOBATh U JI€JaTh BHIBOJIBI
0 TOYHOCTH MPUOIHKEHNS AEHCTBUTENBFHOTO YHCIIA IPU
pemenuu 3a1ad. OKpyriasiTh JeHCTBUTENIbHbIE YUCIA,
BBITOJIHATH IPUKUIKY PE3YJIbTAaTa BEIUUCICHUM, OLICHKY
3HAUEHUHN YHCIIOBBIX BBIPAKEHUI. 3HAKOMUTBCS C UCTOpUEH
pa3BUTHS MaTEMATUKU

OcBaunBath, 3alIOMHHATH U IPUMEHSATH TpadudecKkue
METO/JIbI IIPU PELICHUH YPAaBHEHUM, HEPABEHCTB U UX
cucreM. PacriozHaBath 1ieible U IpOOHBIE YPAaBHEHMS.
PemaTs nuHEliHBIE M KBapAaTHBIE YPAaBHEHMSI, YPABHEHHUS,
CBOJSILIIMECS K HUM, IIpOCTEHIINE IPOOHO-pallMOHAIbHBIE
ypaBHeHus. [Ipeanarate BO3MOXKHbIE CIIOCOOBI PELICHHS
TEKCTOBBIX 3a/1a4, 00CYKAaTh UX U pellaTh TEKCTOBbIE
3a/1a4M pa3HbIMH cioco0aMu. 3HAKOMUTBCS C UCTOpUEN
pa3BUTHS MaTEMaTUKU

https://resh.edu.ru/subject/lesson/2914/start
/
https://resh.edu.ru/subject/lesson/1972/start
/

Ypoxk No3. MHOXKECTBO JIEMCTBUTEIIbHBIX
YHCel; JeUCTBUTCIbHBIC YHCIa KaK
OCCKOHEYHBIC IECATUYHBIC IPOOH.

VYpok Ne 4. BzaumMHO 0JTHO3HaYHOE
COOTBETCTBUE MEXKIY MHOKECTBOM
JIEUCTBUTEIIBHBIX YHCEI 1 MHOKSCTBOM
TOYEK KOOPJAMHATHOM MPSMOM.

VYpok Ne 5-6. CpaBHeHUE ACHCTBUTEIBHBIX
qrcel, apuMeTuyecKue IeUCTBUS C
JIeCTBUTEIIEHLIMU YHCIIAMH.

Ypok Ne 7. TlpubnuxEHHOE 3HAYCHHE
BEJIMYUHBI, TOYHOCTD MPUOJIMKESHHUS.
https://resh.edu.ru/subject/lesson/7240/start
[249056/

Ypok Ne 8-9. OkpyriieHue uuces.
[Tpuknaka u OlleHKa Pe3yIbTaTOB
BBIUMCIICHUH

Ypok Ne 10-11. JIuneliHOe ypaBHEHHE.
Pemenue ypaBHeHMi, CBOAAIUXCA K
JIMHEHHBIM.

Ypok Ne 12-13. KBagpaTHOE ypaBHEHHUE.
Pemenue ypaBHeHMi, CBOASIIUXCA K
KBaJPATHBIM.

VYpoxk Ne 14-15. buxBaapaTtHbie
YpaBHEHHUS.

VYpoxk Ne 16-17. [Ipumeps! penieHus
YPAaBHEHUH TPEThEUN U YETBEPTOMN CTEIICHEN
Pa3I0)KEHUEM Ha MHOKHUTEIH.

VYpox Ne 18-19. Pemenne qpoOHo



https://resh.edu.ru/subject/lesson/2914/start/
https://resh.edu.ru/subject/lesson/2914/start/
https://resh.edu.ru/subject/lesson/1972/start/
https://resh.edu.ru/subject/lesson/1972/start/
https://resh.edu.ru/subject/lesson/7240/start/249056/
https://resh.edu.ru/subject/lesson/7240/start/249056/
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YpaBHEeHH
au
HEPABEHCT
Ba.
Hepasenc
TBa (16 1)

PelieHre TEKCTOBBIX 3a/1a4
anredpandecKuM METO0M

JIuneitHoe ypaBHEHUE C IBYMsI
NEPEMEHHBIMU U €ro Ipa(uK.
Cucrema aByX JIMHEWHBIX
YPaBHEHHH C ABYMS
IIEPEMEHHBIMU U €€ PELICHUE.
Pemenne cucrem nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JMHENHOE, a IPyroe — BTOPOH
crenenu. ['papuueckas
HMHTEPIPETALUS CUCTEMBI
YPaBHEHUH C IByMs
IIEPEMEHHBIMU.

UucnoBble HEpaBEHCTBA U UX
cBoiicTBa. JInHElHHBIC
HEPABEHCTBA C OJTHOU
MEPEMEHHOMN U UX PElICHHUE.
CucteMbl TUHEHHBIX
HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX PEIICHUE.
KBanpatHbie HepaBEeHCTBa U UX
pemenue. ['padudeckas

OcBauBaTh U MPUMEHSThH MPUEMBI PEIICHUS CUCTEMBI IBYX
JIMHEWHBIX ypaBHeHI/Iﬁ C ABYMA NIEPECMCHHBIMU U CUCTCMbI
JIBYX ypaBHEHUH, B KOTOPHIX OJIHO YpaBHEHUE HE SBIISCTCS
JTMHEHHBIM. Vcronp30BaTh (yHKIIMOHATBHO-TpapruecKue
MpEeJICTaBICHUS JJIsl PEIICHUS U UCCIIEOBAHUS YPAaBHEHUN U
CHUCTEM. AH&J’II/ISI/IpOBaTI: TCKCTBI 3a/1a4, pCIIaTb UX
anreOpanyecKuM CrocoOOM: NEPEXOAUTh OT CIIOBECHOM
(GOpMYITUPOBKH YCIOBHUS 33241 K aJIreOpandecKoil MOJIEIN
nyTEM COCTaBIICHUS CUCTEMbI YpaBHEHHUH; pelaTh COCTaB-

Yurars, 3a11MCHIBATh, IOHUMATh, HHTEPIIPETUPOBATH
HEPABEHCTBA; MCIIOJIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
BeimonusaTe npeoOpa3oBaHusl HEPABEHCTB, UCIIOIB30BATh
JUId IpeoOpa3oBaHusl CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacnio3snaBaTh TuHEHHBIE U KBaJpaTHbIC HEPABEHCTBA.
Pemats nuHEHbIE HEPABEHCTBA, CUCTEMBI JINHEHHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAOLIUX
KBaJpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYXKIaTh
NOJIy4eHHBIE perieHus. M300paxars penieHne HepaBeHCTBA

palMOHAIBHBIX YPaBHEHHUIA.
https://resh.edu.ru/subject/lesson/2741/start
/

Ypoxk Ne 20-23.Pelienre TEKCTOBBIX 3a7a4
anreOpandecKuM METOI0M

VYpok Ne24-27. JIuneiiHoe ypaBHEHHE C
IBYMS TIEPEMEHHBIMH U €T0 IpaduK.
https://resh.edu.ru/subject/lesson/2740/start
/

Ypok Ne 28-31. CucreMa qByX JTUHEHHBIX
YPAaBHEHUH C ABYMs IEPEMEHHBIMU U €€
pelieHue.

Ypok Ne 32-34. Pemenuie cucreM AByX
ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a
JIpYyroe — BTOPOM CTETECHH.
https://resh.edu.ru/subject/lesson/1999/start
/

VYpox Ne 35-37. I'papuueckas
MHTEpIpPETALUS CUCTEMBI YPaBHEHUH €
JBYMSI IEPEMEHHBIMHU.
https://resh.edu.ru/subject/lesson/1560/start
/

VYpok Ne 38-39. UucnoBble HepaBEHCTBA U
MX CBOICTBA.

VYpok Ne 40-43. JIunelinble HEpaBEHCTBA C
OJTHOUM MIEPEMEHHOM U X PEILICHHUE.

VYpok Ne 44-46. CucteMbl IMHEHHBIX
HEPaBEHCTB C OJIHON MIEPEMEHHON U UX
pelIeHuE.

Vpoxk Ne 47-50. KBagpaTHbie HEpaBEeHCTBA
U UX pellIeHuE.


https://resh.edu.ru/subject/lesson/2741/start/
https://resh.edu.ru/subject/lesson/2741/start/
https://resh.edu.ru/subject/lesson/2740/start/
https://resh.edu.ru/subject/lesson/2740/start/
https://resh.edu.ru/subject/lesson/1999/start/
https://resh.edu.ru/subject/lesson/1999/start/
https://resh.edu.ru/subject/lesson/1560/start/
https://resh.edu.ru/subject/lesson/1560/start/

OyHKIMU
(16 1)

HHTEpIIpETAlsA HEPABEHCTB U
CHUCTCM HCPABCHCTB C IBYMA
NEPEMEHHBIMU

KBagpartuunas ¢pyHkius, eé
rpaduk u coictBa. [lapabona,
KOOPJAMHATHI BEPIINHBI
napabosibl, OCb CUMMETPUH
napa6osbl. CTeneHHble
(GYHKINU ¢ HATYPaJTbHBIMH
IoKa3aTelIsIMA 2 U 3, UX
rpaduxu u cBoiicTBa. ['papuku
¢bynkuumit: y = kx, y =kx + b,
y=k/x, y=ax’, y=ax’, y =[x,
y=Vx

Y CUCTEMBbI HEPABEHCTB Ha YMCIIOBOM NPSIMOM, 3aIIUChIBATh
pellIeHrE C TIOMOIIBI0 CUMBOJIOB. Penath kBajpaTHbIe
HEPaBEHCTBA, UCIOJIB3Ys rpadudyecKue MpeCTaBICHHUS.
OcBauBath ¥ IPUMEHATH HEPABEHCTBA IIPU PELLICHUN
pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUK OPUEHTUPOBAHHBIX

Pacrnio3HaBaTh BU/IbI U3y4aeMbIX (YHKIHMI;
WITIOCTPUPOBATH CXEMaTHIECKH, OOBSCHITH PACTIOIOKEHHE
Ha KOOPJMHATHON TIOCKOCTH rpauKoOB GyHKIMI BUa: y =
kx,y=kx+Db,

y=k/x, y=ax2, y = ax3, y =|x|, y=Vx

B 3aBUCUMOCTH OT 3HaYeHHI K03(p(PHUIIMEHTOB; ONTUCHIBATH
ux cBoiicTBa. Pacro3HaBaTh KBaJpaTHUHYIO (QYHKIIMIO MO
dbopmyre.

[TpuBOANTH PUMEPHI KBAPATUUHBIX 3aBUCUMOCTEN U3
peasbHOM KU3HU, (UBHKHU, TeOMETPUH. BBIABIATH 1
000011aTh 0cO0EHHOCTH IpaduKa KBaAPATHUYHON (PYHKIIUU
y= ax? + bx + c. CtpouTth 1 H300paXkaTh CXEMaTHYECKH
rpaduKy KBaJpaTHUHBIX (PYHKIMHA, 3aJaHHBIX OpMyIaMu
Buma y = ax’, y = ax’ +q, y =a(x +p)%, y = ax’ + bx + c.
AHanmu3upoBaTh U IPUMEHSATH CBOMCTBA N3YYEHHBIX
(GyHKUUH U1l UX TIOCTPOEHUS], B TOM YHCJIE € TIOMOIIBIO
U(PPOBBIX PECYPCOB

https://resh.edu.ru/subject/lesson/3118/start
/
https://resh.edu.ru/subject/lesson/1996/start
/

Ypok Ne 51-53. I'padpuueckas
HHTEPIPETALNSI HEPABEHCTB U CUCTEM
HCPABCHCTB C I[BYM}I
HepeMeHHHMI/I
https://resh.edu.ru/subject/lesson/2574/start
/

Ypok Ne 54-56. Kpanpatuunas GyHKIus,
e€ rpaduk u CBOWCTBA.

Ypok Ne 57-59. TlapaGosa, KoOOpAHMHATHI
BepIJ_II/IHBI napa60nbl, OChb CI/IMMeTpI/II/I
napadoJIbI.

VYpox Ne 60-64. CtenieHHble QYHKINU C
HaTypaJbHBIMU MOKa3aTeNsIMH 2 U 3, UX
rpaduKu 1 CBOMCTBA.

Ypok Ne 65-69. I'paduku pyHKINN: ¥ =
kx,

y=kx+b,y=k/x,y= axz, y= ax3, y =[],
y=Vx
https://resh.edu.ru/subject/lesson/1993/start
/
https://resh.edu.ru/subject/lesson/1995/start
/
https://resh.edu.ru/subject/lesson/2912/start
/
https://resh.edu.ru/subject/lesson/2911/start
/
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Ywuciosbie
IOCJIEIOB
aTeIbHOCT
n

(15 9)

IToBTOpEH
ue,
000011eH
ue,
cucremar

[lonsTne yncioBon
II0CJIEI0BATEIbHOCTH.
3a/laHue 10CJIe10BaTEIbHOCTH
peKyppeHTHOH (HopMyJIOi 1
hopmyoit

N-To wieHa.

ApudpmeTrnueckas u
reoMeTpu4ecKas Iporpeccuu.
DopMyiisl

N-ro wieHa apupmMeTUIeCKOn 1
reOMETPUUYECKON MPOTPECCUN,
CYMMBI ITIEPBBIX

N YICHOB.

N300pakeHne 4eHOB
apupmMeTHIecKoi u
reOMETPUUYECKOU

MPOrpeCcCUuid TOYKAMH Ha
KOOPJAMHATHOM TUIOCKOCTH.
JIuHeHbI 1
9KCIIOHEHIMAJIBHBIM POCT.
CioxHbBIE TPOLICHTHI

UYucna 1 BeIYMCIIEHUS (3aIUCh,
CpPaBHEHHME, JCUCTBHS C
JEHCTBUTEIIBHBIMU YU CIIAMH,
YHUCII0Bas IpsMast; IPOLICHTHI,
OTHOLUEHUS, IPOIIOPILIUH;

OcBauBaTh ¥ MPUMEHATh HHJCKCHBIE 0003HAYEHUS, CTPOUTD
peueBble BBICKA3bIBAHMSI C UCIIOJIb30BAHUEM TEPMUHOJIOTUH,
CBS3aHHO! C MOHSATUEM IOCJIEI0BATEILHOCTH.
Ananu3upoBaTh GopMyIy N-TO 4jeHa MOCIe10BaTEIbHOCTH
WIH PEKYPPEHTHYIO (POPMYILY U BBIYUCIIATDH YICHBI
MoCIeI0BaTeIbHOCTEN, 3aJAHHBIX ATUMH (POpMyIamMH.
YcTaHaBnMBaTh 3aKOHOMEPHOCTh B IIOCTPOEHUU
MOCIE0BATEIbHOCTH, €CITU BBIIMCAHBI MIEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacrio3naBath apuMeTHYECKyt0 U TEOMETPHIECKYIO
IIPOrPECCUU IIPU Pa3HBIX croco0ax 3aJ1aHusl.

Pemats 3a1aun ¢ UCoONb30BaHUEM (HOPMYIT

N-ro ujeHa apupMeTUIECKOW U TEOMETPUIECKOM
MIPOTPECCUI, CYMMBI IEPBBIX N UJIEHOB.

N300paxarh WieHbI 10CIEI0BATEIbBHOCTH TOUKAMH Ha
KOOPJIMHATHOM II0CKOCTH. PaccmaTpuBaTh mpruMepbl
MPOIECCOB U SIBIICHUIN U3 pPeaJbHON KU3HU,
WITIOCTPUPYIOIINE U3MEHEHUE B apH(PMETHUECKOM
MIPOrPeccru, B reOMETPUUECKON MTPOrpeccuu; n300paxarthb
COOTBETCTBYIOIIHME 3aBUCUMOCTH Irpaduuecku. Pemath
3aJla4uM, CBA3aHHbIE C YUCIOBBIMHU I1OCIIEI0BATEILHOCTAMH,
B TOM YHCJIE 33JIa4M U3 pEabHOM KU3HM C UCII0JIb30BAaHUEM
IU(POBBIX TEXHOJIOTHH (IJICKTPOHHBIX TaOJIHII,
rpaduueckoro KajabKyasTopa u T.1.). PemaTs 3agaun Ha
CJIOXHBIE TIPOIIEHTHI, B TOM YHKCJIE 33/1a4u U3 peajbHOU
IIPAKTUKY (C UCIIOJIB30BaHUEM KaJIbKYJIATOPA).
3HAKOMUTBCS C UCTOPUEHN Pa3BUTHS MAaTEMATUKU
OnepupoBaTh NOHATUAMHU: MHOXECTBO, TOJIMHOXKECTBO,
oTepaluy HaJl MHOKECTBAMU; UCTIOIB30BaTh rpaduieckoe
IIPEJICTaBICHNE MHOYKECTB IS OIIMCAHUS PEAJIbHBIX
MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTHX
y4eOHBIX IPEAMETOB. AKTYaIH3UPOBATH TEPMUHOJIOTHIO U

VYpok Ne 70-72. Tlousatue yucioBoi
IIOCJICA0BATCIIBHOCTH. 3aI[aHI/Ie
IIOCJIEI0BATEIIBHOCTH PEKYPPEHTHOU
dhopmyroit u popmyIoi n-ro diaeHa.
https://resh.edu.ru/subject/lesson/2003/start
/

VYpox Ne 73-76. Apudmerndeckas u
reoMerpuueckas nporpeccuu. Popmyisl n-
ro WwieHa apu(pMeTHnyecKou u
reoOMEeTPUYECKON IPOrPECCUid, CYMMBI
HCpBI:IX n 94YJICHOB.
https://resh.edu.ru/subject/lesson/2004/start
/
https://resh.edu.ru/subject/lesson/2005/start
/
https://resh.edu.ru/subject/lesson/2007/start
/
https://resh.edu.ru/subject/lesson/1562/start
/

Ypok Ne 77-79. N300pakeHne 4IeHOB
apudMeTUIECKONU U TEOMETPUIECKON
HpOFpCCCI/Iﬁ TOYKaMM Ha KOOpHHHaTHOﬁ
IIJIOCKOCTH.

Ypok Ne 80- 84. JIuneiHblil u
AKCIMOHEHIMAIBHBIN pocT. CII0KHbBIE
IPOLCHTHI

VYpok Ne 85-90. Uucna u BeIYUCTCHUS
(3amuch, cpaBHEHHE, IEHCTBHS C
HeﬁCTBHTCHBHBIMI/I qucjaaMu, 4uCjaoBas
TpsIMast; IPOICHTHI, OTHOIICHUS,
MPOTNOPILINHU; OKPYTIIEHUE, TPUOIKEHNE,


https://resh.edu.ru/subject/lesson/2003/start/
https://resh.edu.ru/subject/lesson/2003/start/
https://resh.edu.ru/subject/lesson/2004/start/
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https://resh.edu.ru/subject/lesson/1562/start/

u3anus OKpYTJICHUE, TPUOJIMKCHHUE,

3HaHWK]  OIICHKA; PelIeHUE TEeKCTOBBIX

(18 u) 3a1a4 apuhMETUUECKUM
crocooom)

Anrebpanyeckre BhIPaKCHHS
(mpeoGpazoBanue
anredpandecKuX BBHIPAKEHUH,
JIOTTyCTUMBIE 3HAUCHHUS )

OyHKIUU (TOCTPOECHUE,
CBOMCTBA M3yYEHHBIX (DYHKITHI;
rpaduveckoe pemeHue

OCHOBHBIE JICHCTBUS, CBSI3aHHBIEC C YMCIIAMU: HATYPaJIbHOE
YKCJIO, IPOCTOE U COCTABHOE YUCIIA, JEITUMOCTD
HaATypaJIbHBIX YMCEJl, IPU3HAKH E€IMMOCTH, LIEJI0€ YHCIIO,
MOJIyJTb YHClia, OOBIKHOBEHHAS M JIeCATUYHAs APOOH,
CTaHJAPTHBIN BUJI YHUCIA, apU(PMETUUECKUI KBaPaTHBIN
KOpEHb. BBINOIHATE 1E€HCTBYS, CPABHUBATh U
YHOPSAA0YMBATh YUCIIA, IPEICTABIIATh YUCIIA HA
KOOpPJMHATHOM NPSMOM, OKPYIJISITh YUCJIA; BBIIOIHATh
IIPUKUJKY U OLIEHKY pe3yJbTaTa BblYKclIeHul. PemaTte
TEKCTOBBIE 3a/1a4 apu(pMeTHUYECKUM criocoooM. Pemars
IIPAKTUYECKHE 3a/1a4H, COIEP KALLUE IIPOLEHTHI, JOJIH,
YaCTH, BBIPAXKAOIINE 3aBUCUMOCTU: CKOPOCTh — BPEMS —
paccTosiHue, 11eHa — KOJIMYECTBO — CTOUMOCTh, 00BEM
paboThl — BpeMsi — IMPOU3BOAUTEIBHOCTD TPYAA.
Pa36upath peasibHble )KU3HEHHBIE CUTYallUH,
(GbopMynupoBaTh UX Ha A3bIKE MAaTEMATUKH, HAXOJIUTh
pellIeHne, IPUMEHsI MaTEMaTUUECKHUN anmapar,
HUHTEPIPETUPOBATH PE3YNIbTAT

OnepupoBaTh NOHATHSMU: CTEIIEHB C LIEJIBIM [10Ka3aTEIEM,
apugMeTHUeCKUil KBaJIpaTHbIN KOPEHb, MHOT'OWIEH,
anreOpanyeckasi 1poOb, TOXKIECTBO. BEIOIHATH OCHOBHBIE
JEUCTBUS: BBITIOJIIHATD PacuéThl 10 popMyiam,
npeoOpa3oBHIBATH LIEIIbIE, APOOHO-PALIUOHAIBHBIE
BBIPAXCHHS U BBIPDAKEHUS C KOPHSAMH, PEaIN30BbIBATH
pa3I0KEHNE MHOTOWIEHA HA MHOXKUTEIH, B TOM YHUCIIE C
UCTIOJIb30BaHUEM (DOPMYJT pa3HOCTH KBaJAPATOB U KBajpara
CYMMBI Y pa3HOCTH; HaXOJUTh IOITyCTUMBIE 3HAUEHUS
HNEPEMEHHBIX JJIs1 IPOOHO-PALMOHAIBHBIX BBIPAXKEHUH,
KopHei. MoenupoBaTh ¢ TOMOIIBIO GOPMYIT peabHbIE
IIPOLIECCHI U SIBJICHUS

OnepupoBaTh NOHATUAME: QYHKIHS, TpaduK GYHKIUH,
HYJIHM (QYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXYTKH BO3pacTaHus, yObIBaHUS, HANOOJIbIIEE U

OLICHKA; PELIeHNE TeKCTOBBIX 3a/1a4
apru(METHYECKUM CIIOCOOOM)

VYpox Ne 91-96. Anrebpanyeckue
BbIpakeHUs (1IpeoOpa3oBaHue
anredpanyecKux BBIPaKEHHUH, TOMYCTUMBIE
3HAYEHUS)

Ypok 97-102. ®yukuuu (mocTpoeHue,
CBOMCTBA M3y4YEHHBIX (DYHKIIHIH;
rpaduueckoe pereHne ypaBHeHUH U HX



YpaBHEHUHN U UX CHCTEM)

HaMMEHBIIIee 3HAYCHUS PYHKIIUH. AHATU3UPOBATh,
CpaBHHUBATh, 00CYX/1aTh CBOMCTBA (DYHKIIUI, CTPOUTH HX
rpaduku. OrnepupoBaTh MOHITHIMU: TIPSIMAst
IPONOPLHUOHATIBLHOCTD, 00paTHAas MPOMOPIHOHAIBHOCTB,
nuHelHas QyHKIUs, KBaJgpaTudHas GyHKIHS, mapadoa,
runiepoona. Mcnonb3oBaTh rpaduky AJis ONpeaesieHus
CBOWCTB, MPOIIECCOB U 3aBUCHMOCTEH, [T PEIICHUS 3a]1a4
U3 IPYruX Y4eOHBIX MPEIMETOB U PEATbHON KU3HH;
MO/JIEJIUPOBATH C TOMOIIBIO TPAPHUKOB PEaTbHBIC MTPOIECCHI
U siBIIeHUs. BeIpaxkats popMynaMu 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU.

CUCTEM)



PABOYAA ITPOI'PAMMA

YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIACCBI
COZAEPXAHUE YYEBHOI'O KYPCA (I1I0 TOJAM OBYUYEHNA)
7 kiaacce
HavansHble nonsaTusa reomerpun. Touka, npsimasi, OTPE30K, JIyd.
VYron. Buae! yrinos. BepTukanbHble U cMeXHBIE yIiibl. buccekrpuca yrina. Jlomanas,
MHOTroyrojpHUK. ITapamiensHoCTh U EPIIEHAUKYISIPHOCTD IPSIMBIX.
Cummetpuunblie purypsl. OcCHOBHBIE CBOICTBa 0ceBOil cumMmeTpun. [IprMepsl cuMMeTpHy B
OKpY’KaIOILIEM MUDE.
OCHOBHBIE IOCTPOEHUS C TOMOILBIO [UPKYJIIS U JTUHENKH.
TpeyronbHuk. BeicoTa, Meanana, OuccekTpuca, X CBOMCTBA.
PaBHOOEIpEHHBIN 1 pABHOCTOPOHHUN TPEYTOJbHUKU. HepaBeHCTBO TpeyrojbHUKA.
CBoiicTBa M pU3HAKU paBHOOEIPEHHOTO TpeyrojibHuKa. [Ip1- 3Haku paBeHCTBa
TPEYrOJIbHUKOB.
CBolicTBa M MPU3HAKY NapajliebHbIX NPsAMBIX. CyMMa yriioB TpeyrojibHUKa. BHenHue yris
TPEYrOJIbHUKA.
[IpstmoyronbHbIi TpeyroibHUK. CBOWCTBO MEIMAHBI IPSMOYTOJIBHOI'O TPEYTOJIbHUKA,
NPOBENEHHON K runoTenyse. llpu3sHaku paBeHCTBa IPSIMOYTOJIbHBIX TPEYTOJIBHUKOB.
IIpssMOYTOJIBHBINH TPEYTOIBHUK C yriioM B 303,
HepaBeHncTBa B reoMeTpuH: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH,
TeopeMa o OOJbIIeM yriie U 0oJbIIel cTopoHe TpeyroiabHuKa. [leprneHauKynsp u HakJIOHHas.
I'eomerpuueckoe mecto Touek. buccekTpuca yriia u cepeIuHHbIN NEPIEHIUKYISAP K OTPE3KY Kak
F€OMETPUUECKUE MECTA TOYEK.
OKpy’KHOCTb U KpYT, XOpa U JuaMeTp, UX CBoicTBa. B3auMHoe pacnonoxeHne OKpyKHOCTH U
npsmoil. KacarenbHas u cekymias K OKpykHOCTH. OKpYKHOCTb, BIIUCaHHAs B yroJl. BnucanHas
U ONKCaHHasl OKPYKHOCTH TPEYrOJbHUKA.
8 kuiace
Yersipéxyronpauku. [lapannenorpamm, ero npu3sHaku 1 cBoiicTBa. YacTHele cirydan
napauieIorpaMMoB (IPSIMOYTOJIBHUK, POMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBolcTBa U npu3Haku. [IpsmoyronbHas Tpanerus.
LenTpanbHas cMUMMETpHUS.
Teopema daneca u Teopema 0 NPONOPUUOHATBHBIX OTPE3KAX.
Cpennue TMHUM TPEYTOJIbHUKA U TPAICIUH.
[TogoGue TpeyroabHUKOB, KO3GdureHT noaoous. [IpusHaku mogoOus TPEyroJbHIUKOB.
[IpumeHenne nog00Ms PH PEILICHUH TPAKTUYECKUX 3a/1a4.
CaoiicTBa miomaei reometpudeckux puryp. @opMyiibl 118 MIOIIATU TPEYTrOJIbHUKA,
napa’suiesorpaMma, pom0a 1 Tpareruy.
OTHoOMIICHHE TUTONIAIeH TOJOOHBIX UTYD.
Beruucnenue niomiaieit TpeyroJibHUKOB U MHOIOYTOJIbHUKOB Ha KJIET4aToi Oymare.
Teopema Iludaropa. Ilpumenenue Teopems! [udaropa npu penieHnn NpakTUUECKUX 3a7ad.
CuHyc, KOCUHYC, TAHT'€HC OCTPOT0 YIjla MPsSMOYrOJbHOIO TPEYroJbHUKA. TpUroHOMeTpuYeCKue
byukipn yrios B 304, 458X u 6015,
Brniucannsbie v LIEHTpaIbHBIE YTk, YTOJI MEXAY KacaTeIbHOW M XOPAOM. YTIIbl MEXIY XOpAaMu
U CEKyILMMU. BrincaHHbI€ U ONU- CAHHBIE YETBIPEXYTOJIbHUKY. B3auMHOE pacrosoKeHue AByX
okpykHoctelt. Kacanne okpykHoctend. O01Me KacaTeabHbIe K ABYM OKPYKHOCTSIM.
9 k1ace
Cunyc, kocuHyc, Tanresc yrios ot 0 1o 1801, OcHOBHOE TPUTOHOMETPUYECKOE TOKICCTRO.
DopMmyJIbl IPUBEICHUS.
Pemenue tpeyroapHuKoB. TeopemMa KOCHHYCOB U TEOPEMA CUHYCOB. PellleHne npakTuaeckux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.
[IpeoOpazoBanue momobwus. [1og00¥e COOTBETCTBEHHBIX IJICMEHTOB.



TeopeMa 0 MPOU3BEAEHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEIECHUN OTPE3KOB CEKYIIINX,
TEOpEMA O KBaJlpaTe KacaTeJIbHOM.

BekTtop, nmrHa (MO1ylb) BEKTOpA, COHAMIPABICHHBIE BEKTOPBI, IPOTHUBOIIOIOXKHO HAMIPABICHHBIC
BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH HAJl BEKTOPAMH.
Pa3znosxenue BekTopa 1o AByM HeKoJUITMHeapHbIM BekTopaM. Koopaunatsl BekTopa. CkansipHoe
MPOU3BEICHUE BEKTOPOB, MPUMEHEHHE JIJI1 HAXOXKIEHHUS IJIUH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA IIJIOCKOCTHU. Y PaBHEHUS IIPSIMOU U OKPYKHOCTH B KOOPAMHATAX,
MepeceYeHre OKPY>KHOCTEN U PSAMBIX. MeTOo1 KOOPAMHAT U €ro MPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTH. ['pajiycHas u pagraHHas Mepa yria,
BBIYMCIICHHUE JITMH AYT OKPYXHOCTEM.

[Inomans kpyra, CeKTOpa, CErMeHTa.

JIBU>KeHUS MJIOCKOCTU M BHYTPEHHUE CUMMETpUU QUTYp (371€MEeHTapHbIE MTPE/ICTABICHMUS).
[TapannensHbiil nepenoc. [1oBOpoT.

[JTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHWS PABOYE [TPOI'PAMMBI
KYPCA (ITO TOAAM OBYYEHUA)

OcBoeHnue yaeOHOTO Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHMs TOHKHO
obecreynBaTh JOCTIKEHUE CIEAYIONINX MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

7 kaacce

e Pacrno3HaBaTh U3y4CHHBIE TEOMETPUUECKHE (PUTYPBI, OTIPEEIATh UX B3aUMHOE
pacmojoKeHue, n300pakaTh reOMEeTpUIecKre (PUTYPHI; BBITIOTHATH YEPTEKHU TI0
YCIOBUIO 3a/1aun. I3MepATh JIMHEHHBIE U YTJIOBbIE BeJIMUUHBI. PemaTe 3a1aun Ha
BBIYMCJICHHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

e Jlenats rpyOylo OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH IPEIMETOB B pEalbHOM KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Paznmuvars pa3Mepbl 3TUX 0OBEKTOB IO MOPSIKY
BEJINYMHBL.

e CTpOUTH YEPTEKU K TEOMETPUUECKUM 3a7adam.

e [lonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh MPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a]1a4.

e [IpoBOOUTH TOTUYECKHE PACCYKICHUS C UCIIOIBb30BAHUEM T€OMETPUUECKUX TEOPEM.

e [lonp30BaThCs MPU3HAKAMH PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MeEJIMaHbl, IPOBEAEHHOMN K TUIIOTEHY3ENPAMOYTOJIBHOTO TPEYrOJIbHUKA, B PELIEHUN
reOMETPUYECKHUX 3a/1ay.

e Omnpenenars MapauieIbHOCTh MPSIMBIX C TTOMOIIBIO YTITIOB, KOTOPhIE 00pa3yeT ¢ HUMU
cekymas. Onpenenarb napayuiebHOCTh IPSIMBIX C TOMOILBIO PABEHCTBA PACCTOSHUMA OT
TOYEK OJTHOM MPSAMOU 10 TOYEK IPYror MPSMOil.

e Pemats 3a7a4n Ha KJIeTYaTON Oymare.

e [IpoBOaUTH BHIYUCIICHUS U HAXOAUTH YHCIOBBIC U OYKBEHHBIE 3HAUEHUS YIJIOB B
F€OMETPUYECKHUX 3a/1a4ax ¢ UCMOJIb30BAHUEM CYMMBI YIJI0B TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, 00Pa30BaHHBIX MIPH MEPECECUCHUN ABYX
MapaJyIETbHBIX MPSIMBIX CEKylIed. Pemars npakTHuecKkue 3aauu Ha HaXO0XKICHUE YTIIOB.

e BraaeTh NOHATHEM T€OMETPUUYECKOTO MECTa TOUEK. YMETh OMPEACIATh OUCCEKTPUCY
yIJIa U CEPEANHHBIN NIEPIICHINKYIISAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

e  @DopMyJIHpPOBATH ONPEEICHUS OKPYKHOCTH U KPYyra, XOpAbl U JuaMeTpa OKPYKHOCTH,
II0JIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA IIPU PELIEHUH 3a1a4.

e BraaeTh NOHATHEM ONHMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€
neHTp. [lonp30BaThbest pakTamMu O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJTHOW TOYKE, U O TOM, YTO CEPEIUHHBIE NEPIEHAUKYISAPBI K CTOPOHAM
TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

e DBianets NoHATHEM KacaTEIbHON K OKPYXKHOCTH, MTOJIb30BaTHCA TEOPEMOM O
NEePHEHANKYIAPHOCTH KacaTelbHOM U pajinyca, IPOBEIEHHOIO K TOUKE KacaHUsl.



Ilons3oBaThCs HpOCTGﬁIHHMH TCOMCTPUUCCKUMHU HCPABCHCTBAMU, IOHUMATDh UX
HpaKTI/I‘ICCKI/Iﬁ CMBICJI.

IIpoBOUTE OCHOBHBIE T€OMETPUUECKUE ITOCTPOEHUS € TOMOILBIO IUPKYJIS U TUHEHKH.
8 kiaacc

Pacnio3naBaTh OCHOBHBIEC BHJIBI YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, MTOJIH30BATHCA UX
CBOMCTBaMH IMPU PEIICHUH T€OMETPUUECKUX 3a1ad.

Brnagets nonsiTuem cpeaHeil TMHUM TPEYrOJIbHUKA U TPANCIUH, IPUMEHSTh UX CBOWCTBA
MIPH PEIIEHNH TEOMETPUUYECKHX 3a]1ay.

[Tonp3oBaTbcs Teopemont Paneca Ui peIICHUs MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh MpU3HAKK [TOI00US TPEYTOJIbHUKOB B PELHICHIUH T€OMETPUUECKHIX 3a/1aY.
[Tonp3oBaTecs Teopemoii [Tudaropa as pemeHnss TeOMETPUIECKUX M MPAKTHISCKUX
3aaa4. CTpOUTh MaTEMAaTHYECKYIO MOJICIIb B MPAKTUYECKUX 3a7ja4aX, CAMOCTOSITEIIbHO
JenaTh 4YepTex U HAXOAUTh COOTBETCTBYIOIIHE JITTHHBI.

Bragers moHATHSAMH CHHYCA, KOCUHYCA M TAHT€HCA OCTPOTO yriia MPsIMOYTOJILHOTO
TpeyroybHUKA. [10J1b30BaThCS 3TUMU MOHATUSAMMU JIJIS1 PEILICHUS PAKTUUYECKUX 3aau.
Boruucnsate (pa3nuaHbBIMU CITOCOOAMH ) TIJIOMIAh TPEYTOJbHUKA U TUTOIIAIH
MHOTOYTOJIBHBIX (UTYp (TIOJIB3YSICh, TJI€ HEOOXOAMMO, KAIbKYIsITOpoM). [IpuMeHsITh
MOJIyYCHHbIC YMEHUS B MPAKTHUECKUX 3a7a4ax.

BnageTb mOHATHSAMHU BOMCAHHOTO U IIEHTPAIBHOT'O yIJIa, UCIIOIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yIiaX MEXIY XOpJlaMH (CEKYIIMMHU) U yIiie MEeXy KacaTelIbHON U
XOpAOH IPU PElIeHUU TeOMETPUIECKUX 3a1a4.

Bragers moHsATHEM OMUCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA ONMMCAHHOTO
YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[TpuMeHATh Oy4YeHHbIE 3HAHUS Ha TPAKTUKE — CTPOUTHh MaTEMaTHUYECKHE MOJACIH JIJIs
3a/1a4 peaybHOU KU3HH U MMPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHHS C IPUMEHEHUEM
no100Us U TPUTOHOMETPUH (TIOIB3YSCh, T/I€ HEOOXOUMO, KAIBKYISTOPOM).

9 kJiaacc

Hcnonb30BaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YTIIOB JUI HAXO0XKICHHS
Pa3IUYHBIX AJIIEMEHTOB MPSAMOYTOJIBHOTO TPEYrOJIbHUKA.

[Nonw3oBatbest hopMynamMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKIM
TOKJECTBOM JUIsl HAXOKIEHHSI COOTHOIIEHUH MEXy TPUTOHOMETPHUUECKUMHU
BEJIMUYMHAMU.

Hcnonp3oBaTh TEOpEMBI CHHYCOB M KOCUHYCOB ISl HAXOKJEHUS Pa3IMYHbIX 3JIEMEHTOB
TPEYroJbHHKA («PELICHUE TPEYTrOIbHUKOBY ), IPUMEHSATh UX MPU PELICHUH
r€OMETPUYECKHX 3aj1au.

Brnaners nonstusMu npeoOpa3oBaHus Mo100Us, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX (uryp. [Tonp3oBaThCs CBOWCTBAMU TO100UST TPOU3BOIBHBIX QUTYD, YMETh
BBIYHMCIIATH JUTMHBI U HAXOIUTH YIJIBl Y TOJOOHBIX (huryp. IIlpumeHsTh cBoiicTBa MOAOOHS
B IPAKTHUYECKUX 3a7ja4ax. Y METh IPUBOIUTH IPUMEPHI MOJA00HBIX PUTYp B
OKpY’KAIOILIEM MUDE.

[Tonp30BaTbCs TEOpEMaMu O MMPOU3BEACHNUN OTPEZKOB XOPJ, O IPOU3BEIECHUH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeabHOM.

[onp30BaTbCst BEKTOPaAMH, TOHUMATh UX T€OMETPUUCCKUN U (PU3UIECKHUIA CMBICI,
INPUMEHSTh UX B PELICHUH T€OMETPUUECKUX UPHU3NUECKUX 3a1a4. [[puMeHaTs ckaispHoe
IIPOU3BE/IEHNE BEKTOPOB JJI1 HAX0XK/I€HUS JUIMH U YIJIOB.

[lonb30BaTbcs METOIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSATD €70 B PELICHUH
reOMETPUUECKHUX U MPAKTUYECKUX 3a/]1a4.

Bnaaets NOHATUSAMH NPAaBUIBHOI'O MHOTOYTI'OJIbHUKA, IJTUHBI OKPYKHOCTH, ITMHBI IYTH
OKPY’XKHOCTH M paJIMaHHON MEpPBI YIila, yMETh BBIYMCIIATH IUIOIAAb KpPyra U €ro 4acTeil.
[IpuMeHsTh MoJTydeHHbIE YMEHUS B MPAKTUYECKUX 3a7auax.



Haxonuth ocu (WK LIGHTPBI) CUMMETPHH (PUTYDP, TPUMEHATH JBHKEHUS TNIOCKOCTH B
IPOCTEHIINX CIydasX.

[IpuMeHsTh MoJTydeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJEIHN ISt
3a/1a4 peajbHOM )KU3HU U IIPOBOAUTH COOTBETCTBYIOIINE BHIYUCIEHUS C IPUMEHEHUEM
0100Ms1 U TPUTOHOMETPUUECKUX (PYHKIMH (IOJB3YSACH, IJI€ HE0OX0AUMO,
KaJIbKYJISITOPOM).



Ne

TemaTuueckue
0JI0KH, TEMBI

7 xknacc
[Ipocreiimue
reOMETPUUECKUE
¢burypsl u ux
CBOMCTBA.
HN3mepenne
F€OMETPUUECKHUX
BennuuH (14 u)

TEMATHUYECKOE IVTAHUPOBAHUE I10 YYHEBHOMY IIPEJIMETY «'EOMETPUS» (7-9 ki1.)

OcHoBHOE coJliep>kaHne

[IpocTeiimue
TreOMETPUICCKIE OOBEKTHI:
TOYKH, MPSAMbIEC, Ty4U U
YTJIbI, MHOTOYTOJIbHUK,
nomanasi. CMexHbIE U
BEPTUKAJILHBIE YTIIBL.
PaGora ¢ mpocTteitmumu
yeprexamu. M3mepenue
JIMHENHBIX U YTIOBBIX
BEJINYMH, BEIYUCIICHUE
OTPE3KOB U YTJIOB.
[TepumeTp 1 miomaab
buryp, COCTaBIEHHBIX U3
MPSIMOYTOJIBHUKOB

OCHOBHBIE BUABI ACATCIBHOCTHU 06yqalonmxc;1

DopMynMpOBaTh OCHOBHBIE IIOHATHS U ONPEIEIICHNUS.
Pacnio3HaBaTh M3y4eHHBIE TEOMETPUUECKUE (PHUTYPHI,
ONPEIENATh UX B3aUMHOE PACIIONI0KEHHE, BBIIIOIHATD
4epTEXK 110 YCIOBUIO 3a1a4u. [IpoBoauTh npocTreiime
IIOCTPOEHHUS C IOMOUIBIO LIUPKYJI U JTMHEUKH.
N3mepsATh IMHENHBIE U YTIIOBBIE BEJTMYHHBI
reOMETPUYECKUX U MPAKTUUYECKUX O0OBEKTOB.
OmnpenensTh «Ha I71a3» pa3Mepbl peaibHbIX 00BEKTOB,
IPOBOJIUTH I'PpyOyI0 OIIEHKY MX pa3MepoB. PemaTsb
3a/1a4M Ha BBIUMCJIEHHUE JUIMH OTPE3KOB U BEJIUYNH
yrioB. Pematsh 3a1aun Ha B3aUMHOE PacIOIOKEHHUE
reoMerpuueckux ¢uryp. IlpoBoauts kinaccudukanmio
YIJI0B, BBIYUCIIATD JINHEHHBIE U YIIIOBBIE BEJINYUHBI,
MIPOBOAUTH HEOOXOIUMBIE TOKA3aTEIbHbBIE
paccyX/eHus. 3HAKOMUTBCS ¢ UICTOPUEN pa3BUTHUS
reoMeTpHUH

B03MOXHOCTB UCIIONIB30BAHUSA 110
9TOM TeMe JIEKTPOHHBIX
(unhpoBbIX) 00pa3zoBaTEIBHBIX
pecypcos

VYpok Nel-3. IIpocreitmue
F€OMETPUUECKHE OOBEKTHI: TOUKH,
psAMBIC, JIYYU U YTJIbI,
MHOFOerJII)HI/IK, JJOMaHasl.
https://resh.edu.ru/subject/lesson/7
284/start/250330/
https://resh.edu.ru/subject/lesson/7
283/start/250505/

Ypok Ned-6. CmexHbIE U
BepTI/IKaJIBHBIe YTJIBL.
https://resh.edu.ru/subject/lesson/7
287/start/249699/

Ypok Ne7-9. Pabora ¢
MIPOCTENIINMH YEPTEKAMHU.
N3mepenue JIMHEWHBIX U YIJIOBBIX
BCJINYNH, BBIYUCICHUC OTpeSKOB "
YTJIOB.
https://resh.edu.ru/subject/lesson/7
282/start/250085/
https://resh.edu.ru/subject/lesson/7
281/start/250470/
https://resh.edu.ru/subject/lesson/7
286/start/280148/
https://resh.edu.ru/subject/lesson/7
288/start/250072/
https://resh.edu.ru/subject/lesson/7
285/start/297905/



https://resh.edu.ru/subject/lesson/7284/start/250330/
https://resh.edu.ru/subject/lesson/7284/start/250330/
https://resh.edu.ru/subject/lesson/7283/start/250505/
https://resh.edu.ru/subject/lesson/7283/start/250505/
https://resh.edu.ru/subject/lesson/7287/start/249699/
https://resh.edu.ru/subject/lesson/7287/start/249699/
https://resh.edu.ru/subject/lesson/7282/start/250085/
https://resh.edu.ru/subject/lesson/7282/start/250085/
https://resh.edu.ru/subject/lesson/7281/start/250470/
https://resh.edu.ru/subject/lesson/7281/start/250470/
https://resh.edu.ru/subject/lesson/7286/start/280148/
https://resh.edu.ru/subject/lesson/7286/start/280148/
https://resh.edu.ru/subject/lesson/7288/start/250072/
https://resh.edu.ru/subject/lesson/7288/start/250072/
https://resh.edu.ru/subject/lesson/7285/start/297905/
https://resh.edu.ru/subject/lesson/7285/start/297905/

Tpeyronbuuku (22
4)

[lonsiTue o paBHbIX
TPEeYroJabHUKAX U
NEpBUYHBIE MIPECTABICHUS
O paBHBIX (KOHIPYIHTHBIX)
durypax. Tpu npuszHaka
PaBEHCTBA TPEYrOJbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX
TpPEeYroiabHUKOB. CBOMCTBO
MearaHbl IPSIMOYTOJIBbHOTO
TPEYTOJIbHUKA.
PaBHOOEIpEHHBIC
pPaBHOCTOPOHHHE
TpeyrojbHuKU. [Ipr3Haku u
CBOMCTBA
PaBHOOEIPEHHOTO
TpeyroyibHuKa. [IpoTus
OoJIbIIIEH CTOPOHBI
TPEYTrOJIbHUKA JICKUT
OO yTOI.
IIpocreiine HepaBeHCTBA
B reoMetpun. HepaBeHCTBO
TPEYrOJIbHUKA.
HepaBeHcTBO JJOMaHOM.
[IpsiMoyronbHbIN
TPEYroJibHUK ¢ yriioM B 30.
[IepBrie moHATHS O

PacriozHaBaTh napbl paBHBIX TPEYTOJIBHUKOB Ha
TOTOBBIX UYEPTEkKax (C yKa3aHUEM IPU3HAKOB).
BeiBoauTh ciieicTBUS (PaBEHCTB COOTBETCTBYIOILUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyIMpOBaTh ONPENEIEHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, MPSIMOYT'OJILHOT0, PaBHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIBbHUKOB; OMCCEKTPHCHI,
BBICOTBI, MEJJUAHBI TPEYT OJIBHUKA; CEPEUHHOTO
NEPIEHIUKYJIIIpa OTPE3Ka; IEPUMETPA TPEYTOJIbHUKA.
DopMynMpOBATH CBOMCTBA U IPU3HAKU
paBHOOEIPEHHOTO TpeyrojdbHUKA. CTPOUTH YEPTEXKHU,
penaTh 3aJ1a4y ¢ IOMONIbI0 HaXO0K/ICHHS PAaBHBIX
TPEYroJabHUKOB. [IpMMEHSTH NPU3HAKU PAaBEHCTBA
MIPSAIMOYTOJIBHBIX TPEYTOJIbHUKOB B 3aJa4ax.
Hcnonb30BaTh HU(POBBIE PECYPCHI Il UCCIIETOBAHUS
CBOICTB M3y4aeMbIX QUTyp. 3HAKOMUTBCS C UCTOPHUEH
pa3BUTHUS TEOMETPUH

VYpoxk Nel0-14. [Tepumetp u
Iomaas Guryp, COCTaBICHHBIX U3
MIpsAMOYI'OJIBHUKOB
https://resh.edu.ru/subject/lesson/7
303/start/297059/

Ypok Nel5-16. IlonsTre o paBHbIX
TPEYrOJIbHUKAX U TIEPBUYHbBIC
MIPEJICTABICHUS O PABHBIX
(KOHTpY?HTHBIX) QUrypax.
https://resh.edu.ru/subject/lesson/7
292/start/

VYpok Ne 17-20. IlepBble noHsATHS
0 JOKa3aTCJIbCTBAX B TCOMCTPHUHU.
Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB.
https://resh.edu.ru/subject/lesson/7
294/start/297975/
https://resh.edu.ru/subject/lesson/7
291/start/249770/
https://resh.edu.ru/subject/lesson/7
290/start/296364/
https://resh.edu.ru/subject/lesson/7
296/start/250225/
https://resh.edu.ru/subject/lesson/7
297/start/305895/
https://resh.edu.ru/subject/lesson/7
293/start/296469/

VYpoxk Ne 21-24. [TpuzHaku
paBCHCTBa HpSIMoyFOJIBHBIX
TPEYrOJILHUKOB.
https://resh.edu.ru/subject/lesson/7



https://resh.edu.ru/subject/lesson/7303/start/297059/
https://resh.edu.ru/subject/lesson/7303/start/297059/
https://resh.edu.ru/subject/lesson/7292/start/
https://resh.edu.ru/subject/lesson/7292/start/
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://resh.edu.ru/subject/lesson/7291/start/249770/
https://resh.edu.ru/subject/lesson/7291/start/249770/
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://resh.edu.ru/subject/lesson/7297/start/305895/
https://resh.edu.ru/subject/lesson/7297/start/305895/
https://resh.edu.ru/subject/lesson/7293/start/296469/
https://resh.edu.ru/subject/lesson/7293/start/296469/
https://resh.edu.ru/subject/lesson/7309/start/300528/

[TapamiensHbIe
IpsiMBbIE, CyMMa
yIJIOB
TpeyroyibauKa (14

4)

JI0Ka3aTeJIbCTBAX B
reoMeTpun

[NapannensHbie MpsMBbIC, UX
cBoiicTBa, [1aTHIi MOCTYNAT
EBknupa. Hakpect
JeKaIIune,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHUE YTJIBI
(oOpa3oBaHHEIC TTPU
nepecevYeHUu
NapauIeIbHBIX TMPSIMBIX
cekymieh). [IpuzHak
NapajuIeIbHOCTH TIPSIMBIX

DopMyIHpOBATH MOHATUE NAPAIUIETBHBIX MPSMBIX,
HaXOJUTh MPAKTUUYECKUE TpUMeEphl. M3yuaTh cBOICTBA
YIJI0B, 00pa30BaHHbBIX PHU MEpECCUCHUH
MapajyIeabHbIX OPsIMbIX cekymiel. [I[poBoauTh
JI0Ka3aTeNbCTBA MAPAJIIEIBHOCTH JBYX MPSMBIX C
MIOMOMUIBIO YIJIOB, 00pPa30BaHHbIX MPH MEPECECUCHUH
ITUX NPSAMBIX TPETbEU MPSAMON. BBIUUCIATE CyMMy
YIJIOB TPEYroJbHUKA U MHOTOYTONIbHUKA. HaxoauTh
YHCIIOBbIC U OYKBEHHBIC 3HAYCHHS YTJIOB B
reOMEeTPHUECKHX 3a7auax C UCIOJIb30BAaHUEM TEOPEM O
CyYMME€ YTIJIOB TPEYIOJIbHUKA U MHOI'OYT OJIbHUKA.

309/start/300528/

VYpok Ne 25. CBOICTBO MeAMaHBI
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
VYpok Ne 26-27. PaBHoOeipeHHbBIE
Y PaBHOCTOPOHHUE TPEYTOJIbHUKH.
https://resh.edu.ru/subject/lesson/7
295/start/250015/

Ypok Ne28-30. [Ipusnaku u
CBOWCTBAa paBHOOEIPEHHOTO
TPEYroJbHUKA.

VYpok Ne 31. IIpotuB G6omnbiiieit
CTOPOHBI TPEYTOJIbHUKA JIEKUT
OOJBLINIA yroJ.

VYpok Ne 32-33. TIpocTeiimime
HEPABEHCTBA B T€OMETPHH.
HepageHcTBO TpeyroyibHuKa
HepaBeHcTBO 1OMaHOM.
https://resh.edu.ru/subject/lesson/7
307/start/271519/

Ypok Ne 34-36. [IpssMOyronbHbIi
TPEYroJabHUK C yrioMm B 30.

VYpok Ne 37-39. [TapaniensHele
MpsIMbIE, KX CBOMCTBA.
https://resh.edu.ru/subject/lesson/7
299/start/296526/
https://resh.edu.ru/subject/lesson/7
298/start/249805/
https://resh.edu.ru/subject/lesson/7
306/start/296950/

VYpok Ne 40. IIate1if moctynar
EBxnnna.
https://resh.edu.ru/subject/lesson/7



https://resh.edu.ru/subject/lesson/7309/start/300528/
https://resh.edu.ru/subject/lesson/7295/start/250015/
https://resh.edu.ru/subject/lesson/7295/start/250015/
https://resh.edu.ru/subject/lesson/7307/start/271519/
https://resh.edu.ru/subject/lesson/7307/start/271519/
https://resh.edu.ru/subject/lesson/7299/start/296526/
https://resh.edu.ru/subject/lesson/7299/start/296526/
https://resh.edu.ru/subject/lesson/7298/start/249805/
https://resh.edu.ru/subject/lesson/7298/start/249805/
https://resh.edu.ru/subject/lesson/7306/start/296950/
https://resh.edu.ru/subject/lesson/7306/start/296950/
https://resh.edu.ru/subject/lesson/7300/start/249559/

OKpyXHOCTb U
KpYT.
I'eomerpuueckue
nioctpoenus (14 1)

yepe3 paBEHCTBO
pacCTOSIHUN OT TOYEK
OJHOM IPSIMOM 10 BTOPO
npsimoit. Cymma yrioB
TPEYroJIbHUKA U
MHOTOYTOJIbHUKA.
Bnemnue yriisl
TPEYroJIbHUKA

OKpyXHOCTb, XOP/IbI U
JINaMeTpBl, UX CBOMCTBA.
KacarenbHas
OKpYXHOCTU. OKPYKHOCTb,
BIIMCAHHAS B yTOJL
IToasarue o I'MT,
MpPUMEHEHHUE B 3a/1a4ax.
buccekrpuca u
CEepEIMHHBIN
NEePHEHIUKYIISP KaK
reOMETPUUECKUE MECTA
ToueK. OKpYyKHOCTBD,
OMMCaHHask OKOJIO

3HAKOMHTLCS C PICTOpI/Iefl Ppa3sBUTHA T€COMCTPUHU

@opMyJIMPOBATH OIPEAEICHUS: OKPYKHOCTH, XOPBI,
JIMaMeTpa M KacaTeJIbHON K OKPYKHOCTH. M3ydaTs ux
CBOMCTBA, IPU3HAKH, CTPOUTH UYepTexu. Mccnenosars,
B TOM YHUCJIE UCTIONbB3Ys LIU(PPOBBIE PECYPCHI:
OKPYKHOCTbD, BIIUCAHHYIO B YI'OJI; LIEHTP OKPYKHOCTH,

BIIMCAHHOM B yrOJI; paBEHCTBO OTPE3KOB KacaTeJIbHBIX.

Ucnone3oBats meton 'MT g nokazarenbcrBa
TEOpEM O MepeceueHnu OUCCEKTPHUC YIIIOB
TPEYTrOJIbHUKA U CEPEAUHHBIX MEPIEHIUKYISPOB K
CTOpPOHaM TpeyrojbHuKa ¢ nomoipio ['MT.
OBnazeBaTh MOHSATUSMH BIUCAHHOM M OMTMCAHHON
OKPY’KHOCTEH TPEYroJbHUKA, HAXOAUTH LIEHTPBI ITUX
OKpY’KHOCTEH. Pemiats OCHOBHBIE 3a/1auu Ha

300/start/249559/
https://resh.edu.ru/subject/lesson/7
301/start/249511/
https://resh.edu.ru/subject/lesson/7
302/start/305593/

VYpok Ne 41-43. Hakpect
JICKAIUEC, COOTBECTCTBCHHBIC U
OZ[HOCTOpOHHI/IC YIJIbL
(oOpa3oBaHHBIE TIPH MEPECCUCHUN
HapaiyIeNIbHbIX IPSIMbIX CEKYILEH).
Vpok Ne 44-47. Ilpusnak
MapajuIeIbHOCTH NIPAMBIX Yepes
PaBCHCTBO paCCTO}IHI/Iﬁ OT TOUYCK
OJIHOM IIPSIMOM 10 BTOPOM ITPSIMOM.
Ypok Ne 48-50. Cymma yriios
TprrOJ'II)HI/IKa 158 MHOFOYFOJ'II)HI/IKa.
BHuelHue yribl TpeyroiabHuKa
https://resh.edu.ru/subject/lesson/7
308/start/305628/

Ypok Ne 51. Okpy>KHOCTB, XOpAbI
U JUaMeTpBl, UX CBOMCTBA.
https://resh.edu.ru/subject/lesson/7
289/start/296456/

VYpok Ne 52-53. KacatenbHas k
OKPYKHOCTH.
https://resh.edu.ru/subject/lesson/3
036/start/

Ypok Ne 54-55. OxpyKHOCTb,
BIIMCAHHAs B yroJl.

VYpok Ne 56-59. Ilonsatue o 'MT,
MPUMEHEHHE B 3a/1a4ax.
buccekrpuca u cepeTMHHBIN



https://resh.edu.ru/subject/lesson/7300/start/249559/
https://resh.edu.ru/subject/lesson/7301/start/249511/
https://resh.edu.ru/subject/lesson/7301/start/249511/
https://resh.edu.ru/subject/lesson/7302/start/305593/
https://resh.edu.ru/subject/lesson/7302/start/305593/
https://resh.edu.ru/subject/lesson/7308/start/305628/
https://resh.edu.ru/subject/lesson/7308/start/305628/
https://resh.edu.ru/subject/lesson/7289/start/296456/
https://resh.edu.ru/subject/lesson/7289/start/296456/
https://resh.edu.ru/subject/lesson/3036/start/
https://resh.edu.ru/subject/lesson/3036/start/

TpeyrojibHHKa. Brimcannas
B TPEYTOJIbHUK
OKpYXHOCTb. [IpocTeiiue
3a/1a4y Ha [IOCTPOECHUE

[ToBTOpEHME, [ToBTOpEeHue u 0600IIEHNE
000011IEHHUE 3HAHUA  OCHOBHBIX ITOHATHIA U

(4 9) METOJ0B Kypca 7 Kkiacca

8 Kiacc

Yerppéxyronsauku  [lapamienorpamm, ero

IIOCTPOEHHUE: yIila, PABHOIO JAHHOMY; CEPEIMHHOTO
MEPICHAUKYIISIPA JAHHOTO OTPE3KA; IPSIMOi,
MIPOXOASAIICH Yepe3 JaHHYIO TOUKY U
MEePHEHAUKYJIIPHON JaHHOU MPSMOMN; OMCCEKTPUCHI
JTAHHOT'O yTJja; TPEYroJbHUKOB M0 Pa3IuYHbIM
3JeMEHTaM. 3HAKOMHTHCS C HICTOPUEH Pa3BUTHUSA
r€OMETPUH

Pematsb 3a1aun Ha MOBTOpEHUE, UILUTFOCTPUPYIOLIHE
CBSI3U MEXKIY Pa3IMYHBIMU YaCTIMH Kypca

N300pakaTh 1 HAXOIUTH HA YEPTEKAX YETBHIPEX

MEPUEHIUKYIISIP KaK
TrCOMETPHUICCKHUC MCCTA TOYCK.
https://resh.edu.ru/subject/lesson/2
026/start/
https://resh.edu.ru/subject/lesson/2
025/start/

Ypok Ne 60. OKpyHOCTBb,
OIMMCaHHas OKOJIO TPCYIroJbHUKA.
Ypok Ne 61. BriucanHnas B
TPEYTOJIBbHUK OKPYKHOCTb.

Ypok Ne 23- 64. IIpocTeiiine
3ala4i Ha MMOCTPOCHUC
https://resh.edu.ru/subject/lesson/7
305/start/250155/
https://resh.edu.ru/subject/lesson/7
289/start/

Ypok Ne 65-68. [loBropenue u
0000111EHHE OCHOBHBIX ITOHATHI U
METOJIOB Kypca 7 Kiacca
https://resh.edu.ru/subject/lesson/7
313/start/249384/
https://resh.edu.ru/subject/lesson/7
314/start/297086/
https://resh.edu.ru/subject/lesson/7
312/start/299521/
https://resh.edu.ru/subject/lesson/7
311/start/297121/
https://resh.edu.ru/subject/lesson/7
310/start/297156/

VYpok Ne 1-3. [Tapamienorpamm,


https://resh.edu.ru/subject/lesson/2026/start/
https://resh.edu.ru/subject/lesson/2026/start/
https://resh.edu.ru/subject/lesson/2025/start/
https://resh.edu.ru/subject/lesson/2025/start/
https://resh.edu.ru/subject/lesson/7305/start/250155/
https://resh.edu.ru/subject/lesson/7305/start/250155/
https://resh.edu.ru/subject/lesson/7289/start/
https://resh.edu.ru/subject/lesson/7289/start/
https://resh.edu.ru/subject/lesson/7313/start/249384/
https://resh.edu.ru/subject/lesson/7313/start/249384/
https://resh.edu.ru/subject/lesson/7314/start/297086/
https://resh.edu.ru/subject/lesson/7314/start/297086/
https://resh.edu.ru/subject/lesson/7312/start/299521/
https://resh.edu.ru/subject/lesson/7312/start/299521/
https://resh.edu.ru/subject/lesson/7311/start/297121/
https://resh.edu.ru/subject/lesson/7311/start/297121/
https://resh.edu.ru/subject/lesson/7310/start/297156/
https://resh.edu.ru/subject/lesson/7310/start/297156/

(12 )

Teopema daneca u
Teopema o
MIPOMTOPIIMOHAILHBIX
OTpe3Kax,
moT00HbBIE
TpeyroJbHUKH (15

4)

NPU3HAKH U CBOMCTBA.
YacTHele cityyan
napauIeIorpaMMoB
(MpsAMOYT OJILHUK, POMO,
KBaJIpar), UX NPU3HAKH U
cBoicTBa. Tpanenus.
PaBnoGoOKkas u

IPSIMOYTOJIbHASL TPAMELHH.

VY 1BOeHHE MeMaHBI.
LlenTpanbHas cumMeTpus

Teopema daneca u
Teopema o
MPOTOPIIUOHATBHBIX
otpe3kax. CpenHss TuHUsA
TpeyroJibHuKa. Tpanenus,
€€ cpenHsIs JIMHMUSL.
[IponopumonansHbIE

YTOJIBHUKH Pa3HbIX BUJOB U UX 2JICMECHTBHI.
@opMynMpOBaTh ONPEACICHU: IAPAJLIEIOIPAMMA,
IpSAMOYroJIbHUKa, poMOa, KBajipaTa, Tpanelu,
PaBHOOOKOI Tparnenuu, NpsMOYTOJIbHOM Tpareuu.
Jloka3bpIBaTh U UCIIOJIB30BATh IIPY PEILICHUU 3a]a4
IIPU3HAKU U CBOMCTBA: IapajuleorpamMma,
IpsSMOYroJIbHUKa, poMOa, KBajipaTa, Tpaneluy,
paBHOOOKOI Tpanenuu, IpsIMOyroJIbHOM Tpanenuu.
IIpuMeHATH METOl yIBOEHUS MEIUAHBI TPEYTOJIbHUKA.
Hcnonb30BaTh U(POBEIE PECYPCHI IS CCIEAOBAHUS
CBOMCTB M3y4aeMbIX GUryp. 3HAKOMUTBCS C UCTOpHUEH
pa3BUTHUS TEOMETPUU

HpOBO,Z[I/ITL MOCTPOCHUS € MOMOIIBIO MUPKYJIIA U
JIMHEWKH C UCTI0JIb30BaHUE TeopeMbl Daneca u
TEOPEMBI O POMOPIIMOHATBHBIX OTPE3KaAX, CTPOUTH
4eTBEPTHIN MPOMOPLUOHANBHBIN 0Tpe3ok. [IpoBoauThH
JI0Ka3aTeJIbCTBO TOTO, YTO MEIUAHBI TPEYTOJIbHUKA
MEePECEeKarOTCs B OJJHOM TOUKE, U HAXOIUTH CBA3b C
LIEHTPOM Macc, HaXOAUTh OTHOIICHHUE, B KOTOPOM

€TI0 IIPpU3HAKU U CBOMCTBA.
https://resh.edu.ru/subject/lesson/1
497/start/
https://resh.edu.ru/subject/lesson/1
499/start/
https://resh.edu.ru/subject/lesson/1
496/start/

VYpok Ne 4-7. HacTHble ciydau
mapaujicjiorpamMmmoB
(IpsAMOYTOJTEHUK, POMO, KBaIpar),
UX IIPU3HAKHU U CBOMCTBA.
https://resh.edu.ru/subject/lesson/1
495/start/

Ypok Ne 8-9. Tpanerusi.
PaBHOOOKas ¥ IPSMOYTOJIbHAS
Tparnenuu.
https://resh.edu.ru/subject/lesson/2
009/start/
https://resh.edu.ru/subject/lesson/2
011/start/

VYpok Ne 10. YaBoeHue MmeauaHsl.
VYpoxk Ne 11-12. [lentpanbHas
CUMMCTpPUA
https://resh.edu.ru/subject/lesson/2
010/start/

VYpok Ne 13-14. Teopema daneca
U TeopemMa O IPOMOPIUOHATIEHBIX
OTpe3Kax.
https://resh.edu.ru/subject/lesson/2
502/start/

Ypok Ne 15-16. Cpennsisi nunus
TPEeYroJbHUKA.



https://resh.edu.ru/subject/lesson/1497/start/
https://resh.edu.ru/subject/lesson/1497/start/
https://resh.edu.ru/subject/lesson/1499/start/
https://resh.edu.ru/subject/lesson/1499/start/
https://resh.edu.ru/subject/lesson/1496/start/
https://resh.edu.ru/subject/lesson/1496/start/
https://resh.edu.ru/subject/lesson/1495/start/
https://resh.edu.ru/subject/lesson/1495/start/
https://resh.edu.ru/subject/lesson/2009/start/
https://resh.edu.ru/subject/lesson/2009/start/
https://resh.edu.ru/subject/lesson/2011/start/
https://resh.edu.ru/subject/lesson/2011/start/
https://resh.edu.ru/subject/lesson/2010/start/
https://resh.edu.ru/subject/lesson/2010/start/
https://resh.edu.ru/subject/lesson/2502/start/
https://resh.edu.ru/subject/lesson/2502/start/

IInomans.
Haxoxnenue
IIoIaaei
TPEYrOJIbHUKOB U
MHOTOYTOJTEHBIX
¢duryp. [Tnomaan
MoT0OHBIX QUTyp
(14 q)

OTpPE3KH, IOCTPOCHUE
4eTBEPTOrO
IPONOPLUOHATIBHOTO
otpeska. CBolCcTBa LIEHTpa
Macc B TPEYroJbHHKE.
[looOHbIE TPEYTONBHUKH.
Tpu npuzHaka nogoous
TPEYTrOJIbHUKOB.
[IpakTrueckoe
IPUMEHEHHE

[onsitue 06 oOmieii Teopun
iomaau. opmyssl 1
TUTOIIA/IA TPEYTOJIbHUKA,
napajuiesiorpaMmma.
OTHoOIICHHE IITIOIaeH
TPEYTOJIBHUKOB C OOIITUM
OCHOBaHHEM UJIU 00IIIei
BBICOTOM.

Breraucnenune miomaaci

Me/MaHbl AeATC TOUKOH ux nepecedyenus. Haxonuts
10J00HBIE TPEYTOJILHUKY Ha TOTOBBIX YEPTEkKaX C
yKa3aHHUEM COOTBETCTBYIOLUX IPU3HAKOB MOA00MS.
Pemate 3a1aun Ha TOAOOHBIE TPEYTOIBHUKH C
IIOMOILBIO CAMOCTOSITEIIBHOTO TOCTPOSHUS YePTEKEH U
HaXOXKICHHS MOIOOHBIX TPEYTrOJbHUKOB. [IpoBOaHTH
JI0Ka3aTeIbCTBA C MCIIOJIb30BaHUEM IIPU3HAKOB
nosno6us. Jloka3piBaTh TpU MPU3HAKA [10100MS
TPeyroJbHUKOB. [IpUMeHATH MosTyuyeHHbIe 3HAaHUS [IPU
pELIEHNN T€OMETPUUYECKUX U MTPAKTUUECKUX 3a]1a4.
3HAKOMMTBCS C UCTOPUEN pa3BUTHS FEOMETPHUH

OBnazneBaTh MEPBUYHBIMHE MIPEACTABICHUSIMU 00
o01meit Teopun mromaau (Mepsl), GOPMYITUPOBATH
CBOICTBA IUIOMIAH, BEISICHSTh UX HATJISHBINA CMBICI.
BbIBOIUTE (hopMyIIBI TUTOMIAAM TTAPAJIIEIIOTpaMMa,
TPEYroJIbHUKA, TPAMCIUH U3 (POPMYJIbI TUTOIIATH
MPSIMOYTOJIbHKKA (KBasipaTa). BeiBoauTh popMyIibl
TUTOINAH BBIITYKJIOTO YETHIPEXYTOIbHUKA Yepe3
JMArOHAJHM U YroJI MeX 1y HUMH. HaxomuTs miomiaam
¢buryp, n300paxE€HHBIX Ha KJIETYaToi Oymare,

https://resh.edu.ru/subject/lesson/2
015/start/

Ypoxk Ne 17. Tpanenus, e€
CpeaHss JIUHUSL.

Ypok Ne 18-19.
[IponopuyoHaIbHBIE OTPE3KH,
IIOCTPOCHUC YCT BépTOFO
IIPOIOPLIMOHAIEHOTO OTPE3Ka.
https://resh.edu.ru/subject/lesson/3
035/start/

VYpok Ne 20-21. CoiicTBa LileHTpa
MaccC B TPCYrOJIbHHUKC.

Ypok Ne 22-25. Tlonobubie
TpeyrosbHUKU. Tpu npusHaka
o100 TPEYT OJIbHUKOB.
https://resh.edu.ru/subject/lesson/2
503/start/

Ypok Ne 26-27. [IpakTrueckoe
IMPUMCHCHUC
https://resh.edu.ru/subject/lesson/3
140/start/
https://resh.edu.ru/subject/lesson/2
018/start/

Ypoxk Ne 28-30. [Nonsitue 06
o01el TeoOpuH IO TH.
DopmyJIbl U1 TIIOIIAAN
TPEYroJIbHUKA, IapajuieorpamMmma.
https://resh.edu.ru/subject/lesson/1
484/start/
https://resh.edu.ru/subject/lesson/1
493/start/
https://resh.edu.ru/subject/lesson/1



https://resh.edu.ru/subject/lesson/2015/start/
https://resh.edu.ru/subject/lesson/2015/start/
https://resh.edu.ru/subject/lesson/3035/start/
https://resh.edu.ru/subject/lesson/3035/start/
https://resh.edu.ru/subject/lesson/2503/start/
https://resh.edu.ru/subject/lesson/2503/start/
https://resh.edu.ru/subject/lesson/3140/start/
https://resh.edu.ru/subject/lesson/3140/start/
https://resh.edu.ru/subject/lesson/2018/start/
https://resh.edu.ru/subject/lesson/2018/start/
https://resh.edu.ru/subject/lesson/1484/start/
https://resh.edu.ru/subject/lesson/1484/start/
https://resh.edu.ru/subject/lesson/1493/start/
https://resh.edu.ru/subject/lesson/1493/start/
https://resh.edu.ru/subject/lesson/1492/start/

Teopema ITudaropa
Y Havasa
Tpuronomerpuu (10

CJIOKHBIX (huryp uepes
pazOueHue Ha YacTH U J0
crpoenus. [Inomanu puryp
Ha KJIeTyaTol Oymare.
ITmomany moago0OHbBIX
¢uryp. Beruncnenue
IIomangeit. 3agadu ¢
MPAKTHYICCKIM
cojepxkanueM. Pemenue
3a7a4 C IIOMOIIBIO METO1a
BCIIOMOTaTeIbLHON
IO IH

Teopema [Tudaropa, eé
JI0Ka3aTeIbCTBO U
npumeHerne. OOpatHas

UCIIOJIb30BaTh pa30HeHNEe HA YACTHU U JI0 CTPOCHUSI.
Pa3z6upaths npuMepsl UCTIONb30BAHUS
BCIIOMOTATEJIbHOM IO JIJIsl pELICHUS
reoMeTpuuecKux 3aaad. Haxonute miomanu
no100HbBIX (puryp. Beraucnars miomaan pa3indHbIxX
MHOTOYTOJBHBIX (uryp. PemaTs 3anaun Ha miomans ¢
MPAKTHYECKHUM CO- Iep>KaHueM

Joka3zbeiBaTh Teopemy [ludaropa, ncronszoBath €€ B
MPAaKTUYECKUX BBIYMCICHUSIX. PDOPMYIHpPOBATH
OTIpe/IeICHUs] TPUTOHOMETPUYECKHUX (PYHKIHI OCTPOTO

492/start/

VYpok Ne 31. OtHolIeHUE
IJI0IIaAeH TPEYroJIbHUKOB C
06H_II/IM OCHOBAHHUECM HUIIN O6H_ICI71
BBICOTOM.

VYpok Ne 32. Beruucnenue
TUIOUIA/IeH CIOXKHBIX QUTyp uepes
pa3OueHue Ha YacTu U 0
CTPOCHHA.

VYpox Ne 33- 36. [Tnomanu uryp
Ha KJIeTyaToil Oymare.

VYpok Ne 37. ITnomanu mogo0HbIX
¢buryp.
https://resh.edu.ru/subject/lesson/2
014/start/

VYpok Ne 38. Beruucienue

IO ICH.
https://resh.edu.ru/subject/lesson/2
012/start/
https://resh.edu.ru/subject/lesson/1
491/start/
https://resh.edu.ru/subject/lesson/2
013/start/

Ypoxk Ne39. 3amauu ¢
MPAaKTUYCCKUM COACPKAHUCM.
https://resh.edu.ru/subject/lesson/3
140/start/

VYpoxk Ne 40- 41. Pemienue 3amau ¢
IIOMOIIIBO METOda
BCIIOMOTATEIHLHOUI IIiomaaun
VYpok Ne 42-43. Teopema
[Tudaropa, e€ moka3aTebCTBO U
IIPUMEHEHHUE.



https://resh.edu.ru/subject/lesson/1492/start/
https://resh.edu.ru/subject/lesson/2014/start/
https://resh.edu.ru/subject/lesson/2014/start/
https://resh.edu.ru/subject/lesson/2012/start/
https://resh.edu.ru/subject/lesson/2012/start/
https://resh.edu.ru/subject/lesson/1491/start/
https://resh.edu.ru/subject/lesson/1491/start/
https://resh.edu.ru/subject/lesson/2013/start/
https://resh.edu.ru/subject/lesson/2013/start/
https://resh.edu.ru/subject/lesson/3140/start/
https://resh.edu.ru/subject/lesson/3140/start/

Ve B
OKPY>KHOCTH.
Brmicannsie u
OIIMCAHHbBIC
YETHIPEX YT OJIbHUKH.
KacareapHbIC K
OKPY>KHOCTH.
Kacanue
okpyxHocTeH (13 u)

teopema [Iudaropa.
Ornpenenenue
TPUTOHOMETPHUYECKIX
¢dyHkumii ocTporo yria,
TPUTOHOMETPHUYECKHUE
COOTHOILICHUS B
IPSIMOYTOJIBHOM
TpeyroiabHuke. OCHOBHOE
TPUTOHOMETPHYECKOE
TOk1ecTBO. COOTHOIIEHUS
MEXy CTOPOHAMH B
IPSIMOYTOJTBHBIX
TPEeYroJbHUKAX C YIJIaMH B
451 45;30u 60

Brmcanneie n
LEHTPaJIbHBIE YTIIbI, YTOJI
MEKy KacaTeIbHOU U
XOPIOU. YTJIbl MEXKIY
XOp/IaMU U CEKYILUMHU.
Brnucannsle 1 onucaHHbIE
YETBIPEXYTOJIbHUKH, UX
IIPU3HAKU U CBOMCTBA.
[IpuMeHeHne >TUX CBOMCTB
NP peLICHUN

yria, IpoBepATh UX KOPPEKTHOCTh. BrIBOIUTH
TPUTOHOMETPUYECKHUE COOTHOIICHUS B MIPSIMOYTOJIbHOM
TpeyrojbHuKe. McecneaoBaTh COOTHOLIEHUS MEXTY
CTOpPOHAMHU B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C
yriiamu B 45° u 45°; 30° u 60°. Mcnonas30Bath
(hOpMyITBI IPUBEICHUS 1 OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO JJISl HAXOXKICHUS,
COOTHOIICHUI MEX1y TPUTOHOMETPUUECKUMHU
GYHKIUSIME pa3UYHBIX OCTPBIX yriaoB. [IpuMeHsTh
MOJIYYCHHBIC 3HAHUS U YMEHHUS TIPU PEIICHUU
MPaKTUYECKUX 3a/1a4. 3HAKOMUTBCS C UCTOpUEH
Pa3BUTHS TEOMETPUU

DopMynMpOBaTh OCHOBHBIE ONPEICIICHNUS, CBA3AHHBIC C
yriamu B Kpyre (BIIMCAaHHBINA yroJl, IEHTPaIbHbIN
yroi). HaxonuTe BMCaHHBIE YIIIbI, ONMUPAOLIMECS Ha
OJIHY AYTY, BBIYUCIIATH YIJIBI C IOMOILBIO TEOPEMBI O
BIIMNCAHHBIX YIJIaX, TEOPEMBI O BIUCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAILHOM YTJIE.
HccnenoBaTh, B TOM YHUCIIE C TIOMOIIBIO HU(PPOBBIX
pecypcoB, BIIUCAHHBIC U OIIMCAHHBIE
YETBIPEXYTOJIbHUKH, BEIBOJUTH UX CBOMCTBA U
IpU3HaKy. Mcnonp30BaTh 3TH CBOWCTBA U MIPU3HAKH

https://resh.edu.ru/subject/lesson/1
490/start/

Ypok Ne 44, OGpaTHast Teopema
[Tudaropa.

Ypoxk Ne 45-46. Onpenenenue
TPUTOHOMETPHUYECKUX (YHKIUH
OCTpoOro yria,
TPUTOHOMETPHUICCKHE
COOTHOLICHUA B IPAMOYT'OJIBHOM
TPEYrOJIbHUKE.
https://resh.edu.ru/subject/lesson/2
019/start/

Ypok Ne 47-48. OcHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO.
https://resh.edu.ru/subject/lesson/2
016/start/

Ypok Ne 49- 51. CooTHO1IEHHS
MEXIY CTOPOHAMHU B
MMPpAMOYTOJIBHBIX TPECYTr'OJIbHUKAX C
yriamu B 45 u 45; 30 u 60
https://resh.edu.ru/subject/lesson/2
017/start/

VYpoxk Ne 52-53. Boucannbie u
LICHTPAIBHBIC YTIIbI, YTOJI MCXKIY
KacaTeJIbHOW U XOPAOi.
https://resh.edu.ru/subject/lesson/3
036/start/
https://resh.edu.ru/subject/lesson/2
027/start/
https://resh.edu.ru/subject/lesson/2
505/start/

Ypok Ne 54. Yribl mexay



https://resh.edu.ru/subject/lesson/1490/start/
https://resh.edu.ru/subject/lesson/1490/start/
https://resh.edu.ru/subject/lesson/2019/start/
https://resh.edu.ru/subject/lesson/2019/start/
https://resh.edu.ru/subject/lesson/2016/start/
https://resh.edu.ru/subject/lesson/2016/start/
https://resh.edu.ru/subject/lesson/2017/start/
https://resh.edu.ru/subject/lesson/2017/start/
https://resh.edu.ru/subject/lesson/3036/start/
https://resh.edu.ru/subject/lesson/3036/start/
https://resh.edu.ru/subject/lesson/2027/start/
https://resh.edu.ru/subject/lesson/2027/start/
https://resh.edu.ru/subject/lesson/2505/start/
https://resh.edu.ru/subject/lesson/2505/start/

[ToBTOpEHME,
00001IeHIe 3HAHUHT
(4 9)

9 kiacc
Tpuronomerpus.
Teopembl
KOCHUHYCOB U
cuHycoB. Pemenune
TPEYroJabHUKOB (16

4)

FEOMETPUYECKHX 3a/1au.
B3aumHoe pacrnionoxenue
JIBYX OKPY>KHOCTEH.
Kacanue okpyxHocTei

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0B KYPCOB
7 u 8 KiaccoB, 0000IIEHE
3HaAaHUH

Onpenenenue
TPUTOHOMETPUUECKUX
¢ynkuuit yrimos ot 0 110
180. Kocunyc u cunyc
OPSIMOTO U TYIOTO yIJIa.
Teopema KOCHHYCOB.
(O6006mEnHas) Teopema

IIpU pCUICHUHA 3ada4

Pematn 3aJ1avur Ha MMOBTOPCHUC, UIIJTFOCTPUPYIOIIUC
CBA3U MCKAY PA3JIMYHBIMUA YaCTsAMH KypcCa

DopMyIUpPOBATH ONPEIEICHUS TPUTOHOMETPUUECKUX
(GYHKIMM TYIBIX U MPSIMBIX YTIIOB. BEIBOIUTE TEOpEMY
KOCHUHYCOB M TEOPEMY CHHYCOB (C paiuycoM
OTHMCAHHOM OKpPY>KHOCTH). PemiaTh TpeyroibHUKH.
Pematp npaktuueckue 3aaauu, CBOJALIMECS K HA-
XOXICHUIO PA3IUYHBIX AJIEMEHTOB TPEYroJIbHUKA

XOpJAaMH U CEKYLIUMHU.
https://resh.edu.ru/subject/lesson/2
504/start/

VYpoxk Ne 55-57. Buucansbie u
OIHMCAaHHBIE YETHIPEX YT OJILHUKH,
UX IPU3HAKKU U CBOKCTBA.
https://resh.edu.ru/subject/lesson/2
023/start/
https://resh.edu.ru/subject/lesson/2
021/start/

VYpok Ne 58-60. IIpumenenue 3tux
CBOMCTB IIpH PEIICHUA
reOMEeTPUYECKHX 3a7au.

Ypok Ne 61- 62. Bzaumnoe
pacmoioKeHue JABYX
OKPY>KHOCTEH.

Ypok Ne 63-64. Kacanue
OKPY>KHOCTEH

Ypok Ne 65-68. IloBTOpeHue
OCHOBHBIX IIOHSATHI U METOOOB
KypcoB 7 U 8 K1accoB, 0000111eHIe
3HAHUU
https://resh.edu.ru/subject/lesson/2
022/start/

VYpok Ne 1-3. Onpenenenue
TPUTOHOMETPUIECKUX (YHKITUN
yriaoB ot 0 no 180. Kocunyc n
CUHYC IPSAMOIO U TyHOr'O yrJa.
https://resh.edu.ru/subject/lesson/2
509/start/
https://resh.edu.ru/subject/lesson/2



https://resh.edu.ru/subject/lesson/2504/start/
https://resh.edu.ru/subject/lesson/2504/start/
https://resh.edu.ru/subject/lesson/2023/start/
https://resh.edu.ru/subject/lesson/2023/start/
https://resh.edu.ru/subject/lesson/2021/start/
https://resh.edu.ru/subject/lesson/2021/start/
https://resh.edu.ru/subject/lesson/2022/start/
https://resh.edu.ru/subject/lesson/2022/start/
https://resh.edu.ru/subject/lesson/2509/start/
https://resh.edu.ru/subject/lesson/2509/start/
https://resh.edu.ru/subject/lesson/2510/start/

[IpeobpazoBanue
moxoows.
Metpuueckue
COOTHOIIICHUS B
okpyxHocTH (10 1)

CHUHYCOB (C painycoM
ONMCAHHOM OKPY>KHOCTH).
Haxonenue 1yivH CTOpOH
Y BEJIMYMH YIJIOB
TpEeyroJbHUKOB. DopMmyiia
IUIOIIAU TPEYTOJIbHUKA
yepes AB€ CTOPOHBI U YTOJl
Mexny Humu. Gopmyna
IJI0IIA AN
YETBIPEXYrOJIbBHUKA YEpPe3
€ro JUaroHaJv U yroil
MEXy HUMH.
IIpakTuueckoe
IIPUMEHEHUE JOKA3aHHBIX
TEOpEM

IMTousarue o

npeoOpa3oBaHUU OI00US.

COOTBETCTBEHHEIC
3JIEMEHTHI MMOTOOHBIX
¢buryp. Teopema o
MIPOU3BEICHUN OTPE3KOB
XO0pj, TeopeMa o
MIPOU3BEICHUN OTPE3KOB

OcBanBaTh MOHATHE MPEOOPA30BAHUS TTOTOOUSI.
HccnenoBaTh OTHOIIEHUE JTMHEHHBIX 3JIEMEHTOB (UTYD
pH peodpa3zoBanuu moaoouss. Haxoaute mpumepsl
o100 B OKPYKAIOMIEH NEHCTBUTEIBHOCTH.
BBIBOINUTE METpUYECKHUE COOTHOLICHHSI MEKIY OT-
pe3KaMM XOpJ, CEKYIIHX U KacaTeJIbHBIX C
UCTIOJIb30BAaHUEM BIMCAHHBIX YIJIOB U MOJJOOHBIX
TPEYrOJIbHUKOB.

510/start/

Ypok Ne 4-5. Teopema KOCUHYCOB.
https://resh.edu.ru/subject/lesson/2
041/start/

Ypok Ne 6-7. (O600mEnHas)
TeopemMa CUHYCOB (C painycoM
OTMCAaHHOU OKPYKHOCTH).
https://resh.edu.ru/subject/lesson/2
034/start/

VYpok Ne 8-9. Haxoxxnenue qinH
CTOPOH U BEJIMYUH YTJIOB
TPEYrOJILHUKOB.
https://resh.edu.ru/subject/lesson/2
040/start/

Ypok Ne 10-11. @opmyna
TJIOIIAIA TPEYTOJIbHUKA Yepe3 IBE
CTOPOHBI M YTOJI MEXAY HUMH.
https://resh.edu.ru/subject/lesson/2
032/start/

VYpoxk Ne 12-13. @opmyna
TUIOMIAIA YeTHIPEXYTOIbHUKA
4yepe3 ero JuaroHajiy U yrod
MEX1Yy HUMH.

VYpoxk Ne 14-16. [Ipaktuueckoe
MNPUMCHCHUC NOKA3aHHBIX TCOPCM
VYpoxk Ne 16-17. Ilonsitue o
npeoOpa3oBaHUH MOT00US.
CoOTBETCTBEHHBIE ITIEMEHTHI
moI00HBIX (uryp.

VYpoxk Ne 18. Teopema o
MIPOU3BEJICHUH OTPE3KOB XOP/I.
VYpoxk Ne 19. Teopema o
MIPOU3BEICHUN OTPE3KOB CEKYIIIUX



https://resh.edu.ru/subject/lesson/2510/start/
https://resh.edu.ru/subject/lesson/2041/start/
https://resh.edu.ru/subject/lesson/2041/start/
https://resh.edu.ru/subject/lesson/2034/start/
https://resh.edu.ru/subject/lesson/2034/start/
https://resh.edu.ru/subject/lesson/2040/start/
https://resh.edu.ru/subject/lesson/2040/start/
https://resh.edu.ru/subject/lesson/2032/start/
https://resh.edu.ru/subject/lesson/2032/start/

Bexropsr (12 1)

CEKyLIUX, TeopemMa o
KBaJpaTe KacaTeJIbHOM.
[IpumeHeHue B pereHnumn
reoOMEeTPUYECKUX 3a1a4
OrnpeneneHue BEKTOPOB,
CJIO’)KEHHE U Pa3HOCTh
BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha YUCJIO.
®uznueckuil u
F€OMETPUYECKUNA CMBICIT
BEKTOpOB. Paznoxenue
BEKTOpa IO IBYM
HEKOJJIMHEAPHBIM
BekTopaM. KoopauHats!
BekTOopa. CKajspHoe
IIPOU3BEJICHHE BEKTOPOB,
€ro NpUMEHEHHUE JUIs

HaXOXXACHUA IJIMH U YIJIOB.

Pemenue 3amau ¢
MTOMONIBI0 BEKTOPOB.

HpI/IMCHeHI/IC BCKTOPOB IJIA

pemieHus 3anaq
KMHEMAaTUKU U MEXaHUKH

Hcnonp30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
UCCIIEI0BaTh T€OMETPUUECKUH (IIepeMELLIEHHUE) U
¢buznueckuit (cuiia) CMbICIIBI BEKTOPOB. 3HATH
OIpPE/ICIIEHUSI CyMMBbI U Pa3HOCTU BEKTOPOB,
YMHOJKEHUS BEKTOpa Ha YUCJIO0, UCCIIE0BATh
reOMETPUUECKUN U PU3NYECKUI CMBICIIBI 3TUX
onepauuil. PemaTte reomeTpuyeckue 3aaauu C
MCIIOJIb30BaHUEM BEKTOPOB. PackiabiBaTh BEKTOP MO
JIBYM HEKOJUIMHEApHBIM BeKTOpaM. Mcrnonp3oBaTh
CKaJIIpHOE IIPOU3BE/IEHNE BEKTOPOB, BBIBOAUTD €0
OCHOBHBIE CBOMCTBA. BBIYMCIATE CyMMY, pa3HOCTb U
CKaJIIpHOE IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX.
IIpuMeHATH CKaIspHOE IPOU3BEIECHUE [
HAXO0XJI€HUS JUIMH U YTJIOB

VYpoxk Ne 20. Teopema o kBazipate
KacaTeJILHOM.

Ypoxk Ne 21-26. [Ipumenenue B
peICHHUU Ir'COMCTPHUYCCKUX 3a1a4
VYpoxk Ne 27. Onpenenenue
BCKTOPOB, CJIOKCHHUEC U PA3HOCTDb
BCKTOPOB, YMHOXCHHUEC BCKTOpA Ha
YUCJIIO.
https://resh.edu.ru/subject/lesson/2
506/start/
https://resh.edu.ru/subject/lesson/2
030/start/
https://resh.edu.ru/subject/lesson/2
733/start/
https://resh.edu.ru/subject/lesson/3
037/start/

Vpok Ne 28. ®usznueckuii u
FeOMeTpI/I‘—IeCKI/Iﬁ CMBICIT BeKTOpOB.
VYpok Ne 29-30. Paznoxenue
BEKTOpa 110 IBYM
HCKOJUIMHCAPHBIM BCKTOPAaM.
https://resh.edu.ru/subject/lesson/3
038/start/

VYpoxk Ne 31-32. KoopanHaTel
BekTopa. CkansgpHoe
MPOU3BENCHUE BEKTOPOB, €TO
HpI/IMeHeHI/Ie JJIA HAXOXKIACHUA
AJIVH U YTIJIOB.
https://resh.edu.ru/subject/lesson/2
508/start/
https://resh.edu.ru/subject/lesson/2
039/start/
https://resh.edu.ru/subject/lesson/2



https://resh.edu.ru/subject/lesson/2506/start/
https://resh.edu.ru/subject/lesson/2506/start/
https://resh.edu.ru/subject/lesson/2030/start/
https://resh.edu.ru/subject/lesson/2030/start/
https://resh.edu.ru/subject/lesson/2733/start/
https://resh.edu.ru/subject/lesson/2733/start/
https://resh.edu.ru/subject/lesson/3037/start/
https://resh.edu.ru/subject/lesson/3037/start/
https://resh.edu.ru/subject/lesson/3038/start/
https://resh.edu.ru/subject/lesson/3038/start/
https://resh.edu.ru/subject/lesson/2508/start/
https://resh.edu.ru/subject/lesson/2508/start/
https://resh.edu.ru/subject/lesson/2039/start/
https://resh.edu.ru/subject/lesson/2039/start/
https://resh.edu.ru/subject/lesson/2038/start/

JlexapToBbI
KOOpIMHATHI Ha
IJIOCKOCTH (9 1)

JlexapTOBbI KOOPINHATBI
TOYEK Ha IUIOCKOCTH.
YpaBHeHHE NIPSIMON.
VYrnoBoii kKoapuLneHT,
TAHI'€HC yIJIa HAKJIOHA,
napajuieJIbHbIE U
NEPIEHANKYIIPHBIC
npsiMble. Y paBHEHHE
OKpy>kHOCTH. HaxoxneHue
KOOPJIMHAT TOYEK
[epecedYeHnst OKPYKHOCTH
Y IIPSIMOI.

Merox KoopauHAT IIpU
PELIEHUH T€OMETPUYECKUX
3aaad. Mcrnonb3oBaHue
METOJIa KOOPAWHAT B
IIPaKTUYECKUX 3a/1a4ax

OcBauBaTh NOHATUE NPIMOYTOJbHOU CUCTEMBI
KOOpJMHAT, J€KapTOBbIX KOOPJAMHAT TOUKH. BEIBOIUTH
YPaBHEHHUE NPSIMON U OKPY>KHOCTH. BbI1esIATh MOJIHBIN
KBaJpaT JUIs HAXOXKACHUS LIEHTPA U paguyca
OKPYXHOCTH 110 €€ ypaBHeHMIO. PemaTh 3aaun Ha
HaXO0X/I€HUE TOYEK MepeceyeHUs MPSMbIX U
OKPY>KHOCTEH C IIOMOIIBIO METOJa KOOPIUHAT.
Hcnonp3oBaTh CBOMCTBA yriaoBoro kodguireHTa
IIPSIMOM IIPH PELIEHUN 3a]a4, AJIs ONpeAeICHUS
pacrionoxeHus npsAMou. IIpuMeHsaTs KOOpANHATEI IPH
pELIEHNN TEOMETPUUECKUX U IPAKTUYECKUX 3a7ad, JJIs
MOCTPOCHUS MaTeMaTHUYECKUX MOJIEeH peabHbIX
3aj1a4 («verona koopauHaT). [lonb3oBaThes s
MOCTPOCHMS U HCCIeI0BaHUN [IU(PPOBBIMU peCypcaMH.
3HAKOMMTBCS C UCTOPUEN pa3BUTHS TEOMETPUN

038/start/

VYpok Ne 33-36. Pemrenue 3amau ¢
MTOMOIIIbIO BEKTOPOB.
https://resh.edu.ru/subject/lesson/2
507/start/
https://resh.edu.ru/subject/lesson/2
511/start/

Ypok Ne 37-38. Ilpumenenue
BEKTOPOB ISl pELISHUs 3a/1a4
KHMHCMATUKHN U MCXAaHHUKHU

Ypok Ne 39-41. /lekapToBbI
KOOPJIMHATHI TOYCK Ha IIOCKOCTH.
YpaBHeHUE IPAMON. YTI0BOU

K03 (ULIMEHT, TAHT'€HC yria
HaKJIOHA, TapaJIeNbHbIC U
MEPIEHINKYIISIPHBIE IIPSIMBIE.
VYpok Ne 42. YpaBHenue
OKPYXHOCTH.
https://resh.edu.ru/subject/lesson/2
028/start/

VYpok Ne 43. Haxoxienue
KOOp}II/IHaT TOYCK nepecequI/m
OKPYKHOCTH H TIPSIMOH.
https://resh.edu.ru/subject/lesson/2
033/start/

VYpoxk Ne 44-45. Meton koopauHaT
IIPU PELIEHUN N'€OMETPUIECKUX
3aJa4.
https://resh.edu.ru/subject/lesson/3
039/start/

VYpok Ne 46- 47. Vcnions3oBanue
MeToja KOOpJIMHAT B
MIPAKTUYECKHX 3aa9ax.



https://resh.edu.ru/subject/lesson/2038/start/
https://resh.edu.ru/subject/lesson/2507/start/
https://resh.edu.ru/subject/lesson/2507/start/
https://resh.edu.ru/subject/lesson/2511/start/
https://resh.edu.ru/subject/lesson/2511/start/
https://resh.edu.ru/subject/lesson/2028/start/
https://resh.edu.ru/subject/lesson/2028/start/
https://resh.edu.ru/subject/lesson/2033/start/
https://resh.edu.ru/subject/lesson/2033/start/
https://resh.edu.ru/subject/lesson/3039/start/
https://resh.edu.ru/subject/lesson/3039/start/

[IpaBuibHBIE
MHOT'OYTOJIbHUKH.
JlivHa OKPY>KHOCTH
Y TUIOIIAJb KpyTa.
Brruncienue
rtomaei (8 u)

JBuxeHus
MJIOCKOCTH (6 1)

[IpaBuiibHBIE
MHOTOYTOJIbHUKH,

BBIYHMCJICHUEC UX DJICMCHTOB.

Yucno

T ¥ JJIMHA OKPY’KHOCTH.
JnvHa 1yru OKpyKHOCTH.
Pannannas mepa

yria.

[Inomane kpyra u ero
AJIIEMEHTOB

(cexTopa U cerMeHTa).
Beruucnenune
iomaaen ¢uryp,
BKJIFOYAOIIUX
3JIEMEHTHI Kpyra

TlongaTHe 0 IBUXKCHUU
mockoctu. [TapannenbHbii
MIEPEHOC, TOBOPOT U
cummeTtpus. OcH U HEHTPBI
cumMetpuu. [Ipocreiimue
MIPUMEHEHHUS B PEIIEHUN
3a1a4

DopMyIMpOBaTh ONPENEICHUE IPABUIIBHBIX
MHOT'OYI'OJIbHUKOB, HAXOJIUTh UX DJIEMEHTHI.
ITonp30BaThCs NOHATHEM JUIMHBI OKPYKHOCTH,
BBEJIEHHBIM C IOMOUIbIO IPAaBUIIbHBIX
MHOT'OYI'OJIbHUKOB, OIIPEIEIISTh YUCIIO

T, JNINHY 1YTU U paJUaHHYIO MEpy yIJja.
IIpoBoauTE IIEPEXOM OT paAiaHHOM MEPHI yria K
rpajlyCHOM U HA0OOPOT.

OmnpenensaTs miomaab Kpyra.

BeiBoauTh hopmyIsl (B rpagyCHON M paiuaHHOK
Mepe) ISl JUIMH JIyT, IJI0IIaaei CEKTOpOB U
CETrMEHTOB.

Beruucnate minomanu Guryp, BKIIOYAIOIMIHUX 3J€MEHTHI
OKPYXHOCTH (Kpyra).

Haxoauts moniaam B 3aadyax peajbHOM KU3HU

Pa3z6upath npuMepsl, HIUTIOCTPUPYIOIIHE TOHATHUS
JIBUJKEHHUSI, LICHTPOB U OCEY CUMMETPHH.
DopMynMpoBaTh ONPEAETICHUS MapaIeIbHOTO
nepeHoca, I0BOPOTa U OCEBOM cUMMeETpHUH. BeIBOOUTH
UX CBOMCTBA, HAXOJIUTh HETIOJBUKHbBIE TOUKHU.
HaxoauTh HEHTpBI U OCU CUMMETPUNA MPOCTEUIIINX
¢uryp. IIpuMeHATs mapasienbHbIi ePeHOC U

VYpoxk Ne48-49. [IpaBuiibHbIe
MHOI‘OyFOJIBHI/IKI/I, BBIYHUCJICHHUC UX
3JICMCHTOB.
https://resh.edu.ru/subject/lesson/2
037/start/
https://resh.edu.ru/subject/lesson/2
512/start/

VYpok Ne 50-51. Uucnon u nnvna
OKpYykHOCTH. JlyIMHa 1yru
OKpyKHOCTH. Pannannas mepa
yria.
https://resh.edu.ru/subject/lesson/2
513/start/

VYpok Ne 52-53. [Inomane kpyra u
€ro 3JIEMEHTOB (CEeKTOpa U
CEerMeHTa).
https://resh.edu.ru/subject/lesson/2
514/start/

VYpok Ne 54-55. Beruncnenue
miomasen Guryp, BKIFOUAFOIINX
QJICMCHTHI Kpyra.
https://resh.edu.ru/subject/lesson/2
515/start/
https://resh.edu.ru/subject/lesson/2
036/start/

VYpok Ne 56 -57. Ilonsitue o
ABHWXKCHUH ITIJIOCKOCTH.
[TapannenpHbIi IEPEHOC, TOBOPOT
U CUMMCTPHUA.
https://resh.edu.ru/subject/lesson/2
035/start/
https://resh.edu.ru/subject/lesson/3



https://resh.edu.ru/subject/lesson/2037/start/
https://resh.edu.ru/subject/lesson/2037/start/
https://resh.edu.ru/subject/lesson/2512/start/
https://resh.edu.ru/subject/lesson/2512/start/
https://resh.edu.ru/subject/lesson/2513/start/
https://resh.edu.ru/subject/lesson/2513/start/
https://resh.edu.ru/subject/lesson/2514/start/
https://resh.edu.ru/subject/lesson/2514/start/
https://resh.edu.ru/subject/lesson/2515/start/
https://resh.edu.ru/subject/lesson/2515/start/
https://resh.edu.ru/subject/lesson/2036/start/
https://resh.edu.ru/subject/lesson/2036/start/
https://resh.edu.ru/subject/lesson/2035/start/
https://resh.edu.ru/subject/lesson/2035/start/
https://resh.edu.ru/subject/lesson/3040/start/

[ToBTOpEHME,
00001IeHHE,
CUCTeMAaTH3aIIHS
3HaHMUN2 (7 1)

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ 0B KYPCOB
7—9 knaccoB, 00001IEHNE
Y CHUCTEMAaTH3aLMs 3HAHU.
[Ipocrenimue
reoMeTpudeckue Gurypsl u
uX cBoricTBa. 3mepeHune
F€OMETPUYECKHUX BEIHUHUH.
TpeyroiabHUKHU.
[TapannensHble 1
NEepHEeHANKYIIIPHbIE
npsimbie. OKPY>KHOCTb U
Kpyr. ' eomerpruueckue
MOCTPOEHUSA. YTJIbI B
OKpYXHOCTH. Briucanuslie u
ONMCAaHHbIE OKPY>KHOCTH
MHOT'OYT OJIbHUKOB.
[Ipsimast © OKPYKHOCTb.
YeThIpEXYroIbHUKU.
Bnircannsle n onucaHHbIe
YETBIPEXYTOJIbHUKH.

CUMMETPHIO MIPH PEIICHUN TE€OMETPHUYCCKHX 33124
(pazbupath npumepsl). Mcmonbp3oBaTh 1S
MOCTPOCHHS U MCCIICIOBAaHUN IIU(PPOBBIE PECYPCHI

OnepupoBath NOHATHAMM: GUTYpA, TOUKA, IPSIMas,
yToJI, MHOTOYTOJIbHUK, paBHOOEIPEHHBIN U
PaBHOCTOPOHHUI TPEYrOJbHUKH, IPSIMOYTOJIbHBIN
TpEeYrojbHUK, Me/IMaHa, OUCCEeKTpUca U BbICOTa
TPEyrojibHUKa, apajuiesorpamMmm, pomo,
MPSIMOYTOJIBHUK, KBaJIpaT, Tpamnelus; OKpy>KHOCTb,
KacaTellbHasl; paBeHCTBO U Nojooue duryp,
TPEYroJbHUKOB; MapaieIbHOCTh U
NEePIEHAUKYISIPHOCTD MPSAMBIX, YTOJI MEX]Y PSIMbBIMH,
CUMMETPUSI OTHOCUTENILHO TOUKH U MPSIMOM; JUIMHA,
paccTosiHKE, BEINYMHA YIJ1a, IUIOMAdb, IEPUMETP.
Hcnonb30BaTh GOpPMYIIBI: IEPUMETPA U TLIOLIAAN
MHOT'OYTI'OJIbHUKOB, JIMHBI OKPY>KHOCTH U IIJIOLIAAH
Kpyra, 00bEMa IpsMOYTOJIBHOTO Mapasuleenunesa.
OnepupoBaTh NOHATUIMU: IPIMOYIOJIbHASL CUCTEMA
KOOPJIMHAT, BEKTOP; MCII0JIb30BaTh ITH MOHATHUS IS
IIPEICTABICHUS JAHHBIX U PEIICHU 33]a4, B TOM
qucie U3 Jpyrux yuyeOHbIX npeaMeros. Pemats 3agaun
Ha TIOBTOPEHNE OCHOBHBIX MOHATUHN, WIUTIOCTPALIHIO
CBsI3ell MEKAY pa3IMYHBIMU YacTAMHU Kypca. BeiOupats
METOJI JJIs pellieHus 3aaun. Pemare 3agaun u3

040/start/
https://resh.edu.ru/subject/lesson/3
041/start/

Ypok Ne 58-59. Ocu u ueHTpsl
CUMMCTPUH.

Ypok Ne 60- 61. IlpocTeiiue
IIPpUMCHCHH B PCIICHHUH 3a1a4
https://resh.edu.ru/subject/lesson/2
517/start/
https://resh.edu.ru/subject/lesson/3
138/start/

VYpok Ne 62. [ToBTOpenue
OCHOBHBIX TIOHATHUN U METOJIOB
KypcoB 7—9 kiaccoB, 000011eHne
Y CUCTEMAaTH3alus 3HAHUM.
[Ipocreiinme reoOMeTpUYECKHUE
¢burypsl 1 UX CBOMCTBA.
N3Mepenne reomeTpu4ecKkux
BEIUYUH. TpeyroibHUKH.
[lapamiensHbie U
MEePIEeHIUKYIPHBIE TIPSIMbIE.
Ypok Ne 63. Okpy>KHOCTb U KpYT.
['eomeTpuueckue nocTpoeHus.
VYTubl B OKpY>KHOCTH. Brincanuslie
U ONIMCaHHBIE OKPYKHOCTH
MHOT'OYTI'OJIbHUKOB.

[Ipsimast 1 OKPYKHOCTb.

Ypok Ne 64. YeTbIpEXyroabHUKH.
BrnincaHHbIe 1 onMCaHHBIE
YETBIPEXYyroJbHUKU. TeopeMa
[Tudaropa u Hauana
TPUTOHOMETPHH.


https://resh.edu.ru/subject/lesson/3040/start/
https://resh.edu.ru/subject/lesson/3041/start/
https://resh.edu.ru/subject/lesson/3041/start/
https://resh.edu.ru/subject/lesson/2517/start/
https://resh.edu.ru/subject/lesson/2517/start/
https://resh.edu.ru/subject/lesson/3138/start/
https://resh.edu.ru/subject/lesson/3138/start/

Teopema [Iudaropa u MOBCEHEBHOM JKU3HU
Hayajia TPUTOHOMETPHHU.
Pemenue o0Ommx
TPEYrOJIbHUKOB.
[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
[IpeoOpazoBanus
TJIOCKOCTH. [IBHOKEHUA.
[Tonobue. CummeTpus.
[Inomane. Beruucinenune
mwiomaneit. Inomanu
noJI00HBIX (uryp.
JlekapToBbI KOOpAMHATHI HA
IJIOCKOCTH. BekTOphI Ha
MJIOCKOCTH

Ypok Ne 65. Pemmenne o6mmx
TPEeYroabHUKOB. [IpaBuIbHBIC
MHOT'OYTOJIbHUKH.

Ypok Ne 66. [IpeoOpazoBanust
miockoctH. Jpmkenus. [logooue.
CummMmertpust.

Vpoxk Ne 67. Ilnomap.
Brruncaenue nomagei.
[Tnomanu nomoOHBIX GuUryp.
Ypok Ne 68. JlekapToBbI
KOOPJHMHATHI Ha TUIOCKOCTH.
BexTopb! Ha MIIOCKOCTH.



PABOYAA ITPOI'PAMMA
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKAN».

7-9 KITACChbI
COJAEP) KAHUE YYEBHOTI'O KYPCA
(ITO T'OAAM OBYUYEHUA)
7 Kmacc

[IpencraBnenue JaHHBIX B BUJIE TaOIMII, TUarpamMm, IrpaguKoB.

3anonHeHue Tabiul, YTEHUE U MOCTPOCHUE ArarpamMmm (CTOJOMKOBBIX (CTOIOYATHIX) U
KpYroBbIX). UTeHHe rpa)uKoB peaslbHBIX MpoleccoB. M3Bnedenne nHpopMaum u3 uarpaMm u
TaOJINILI, UCTIONBb30BAaHUE U UHTEPIPETALINS 1aHHBIX.

OmnwucarenbHas CTATUCTHUKA: CpeHee apupMeTHIECKOe, MeIuaHa, pa3Max, HauOoJbIee 1
HauMEHblIee 3Ha4eHNs1 Habopa YUCIIOBBIX JaHHBIX. [IpuMeps! ciryuailHON U3MEHYMBOCTH.
Cry4aliHbIN SKCTIEPUMEHT (OTBIT) U ciy4yaiiHoe coObITHe. BeposiTHOCTh U yacToTa. Ponb
MaJIOBEPOSITHBIX U IPAKTUUECKU TOCTOBEPHBIX COOBITUH B MPHPOJIE U B oO1iecTBe. MoHeTa 1
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Ctenenp BepmuHbl. Yncio pédep U cyMMapHas CTETICHb BEPIITHH.
[IpencraBnenue o CBA3HOCTH Tpada.

I et w riukatel. [lytu B rpadax. O6xox rpada (dinepoB myTh). Perenue 3aad ¢ TOMOIIBIO
rpados.

8 Kiacc

MHO0XeCTBO, IEMEHT MHOKECTBA, MOJMHOXKECTBO. Onepanny HaJ MHOKECTBAMMU:
o0benHeHue, nepecedenre. CBoNCTBa onepaliii Hal MHOXKECTBaMU: IEPEMECTUTENbHOE,
COYeTaTeNbHOE, PacIpeeTUTeNIbHOE, BKIIoueHHs. Mcronb3oBanue rpaduaeckoro
IIPEJICTaBICHNUS MHOKECTB JUIsl OITMCAHMS PEAJIBHBIX IPOLIECCOB U SIBJICHUMH, IIPU PEIICHNN 3a1a4.
N3mepenune paccenBaHus NaHHBIX. JlUCTiepcus M CTaHIAPTHOE OTKIIOHEHUE YMCIIOBBIX HAOOPOB.
Juarpamma paccenuBaHusl.

DnemeHTapHble cOObITHS cityyaiiHoro onbita. CiydaiiHble coObITUS. BeposTHOCTH COOBITHI.
OMnbITHI ¢ pABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUAMHU. CitydaiiHblii BBIOODP. CBSI3b MEXKAY
MaJIOBEPOSITHBIMH U TIPAKTHYECKHU JTOCTOBEPHBIMU COOBITHUSIMH B TIPUPOJIE, OOIIECTBE M HAYKE.
JepeBo. CBOMCTBA IEPEBLEB: €IMHCTBEHHOCTD ITyTH, CYLLIECTBOBAHUE BUCAYEH BEPILUHBI, CBA3b
MEX]Ty YHCIIOM BepIIHH U yuciioM pédep. [IpaBuino ymHOX)eHHs. Pemmenue 3a1a4 ¢ ToMOIIbIO
rpados.

[IpotuBomonoxubie coObITHs. uarpamma Ditiepa. O0beAMHEHUE U IEpeceueHre COOBITHI.
HecoBmecTHbie coObiTusi. opmyra caoxeHUs BEpOATHOCTEH. Y clioBHAsE BEPOSTHOCTh. [IpaBuiio
ymHOxkeHus1. He3aBucumblie coObiTus. Pernienne 3a1a4 Ha HaX0X/I€HUE BEPOATHOCTEN C
MIOMOLIBIO IEPEBa CIIy4allHOTO 3KCIIEPUMEHTA, JuarpaMmm Jijepa.

9 kaacc

[IpencraBnenue JaHHBIX B BUJE TaOJIHUL, JUArpaMM, rpa)ukoB, UHTEpIIpeTalys JaHHbIX. UTeHue
U IOCTPOEHHUE Tabull, TuarpaMmm, rpaukoB MO PeabHBIM JaHHBIM.

IlepectanoBku u pakropuan. CoueTaHus U YUCIO COUCTAaHUM.

Tpeyronbuuk Ilackans. Pemenne 3a1a4 ¢ uCojap30BaHUEM KOMOMHATOPUKH.

I'eometpuueckas BeposTHOCTb. CityuaiiHbIH BEIOOP TOUKU U3 (PUTYpHI Ha MIIOCKOCTH, U3 OTpe3Ka
U U3 OYTH OKPYKHOCTH.

Hcneitanue. Yenex u Heynaua. Cepus ucnplTaHui 10 niepBoro ycnexa. Cepust HCIIBITAHUI
bepnynnu. BepositTHocTH COOBITHIA B cepur UCTIBITAaHUN bepHyIu.

CrnyuaiiHas BeJIMUMHA U paclpeelIeHne BEposATHOCTEN. [I[puMepsl MaTeMaTHUECKOTO OXKUIAHNS
KAaK TEOPETHYECKOTO CPEHETO 3HAYCHUS BEIMYMHBL. M aTeMaTHYeCKOe 0XKUAAHNUE U TACIEPCHS
CIIy4allHOM BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUM UCIBITAaHUN bepHyimy.

[Tonsitue o 3akoHe GoybIIX yncel. M3MepeHne BeposSTHOCTEH C TOMOIIBIO 4acToT. Poib u
3HAUEHUE 3aKOHA OOJIBIITUX YHCEI B IPUPOJIC U OOIIECTBE.



TIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHNM S PABOYEN ITPOI'PAMMBI
KYPCA (IIO TOJAM OBYYEHUA)

[IpeameTHbIC pe3yabTaThl OCBOEHUS Kypca «BeposiTHOCTh U cTaTUCTUKay B 7—9 Kilaccax
XapaKTEePU3YITCA CIAEAYIOIUMHU YMEHUSIMU.

7 kiaacce

Yurate HHPOpMAIUIO, IPECTABICHHYIO B TaOJIUIaX, Ha UarpaMMax; MpeACTaBlIATh JaHHbBIE B
BUJIe TaOJUI, CTPOUTH AUArPAMMBI (CTOJIOUKOBBIE (CTOIOUATHIC) U KPYTOBBIE) 110 MaCCUBaM
3HA4YCHUI.

OnwuceIBaTh U HHTEPIPETUPOBATH pealIbHBIEC YHCIIOBbIE JaHHbIE, IPEACTABICHHbIEC B TA0IMIIAX,
Ha JuarpaMmmax, rpadukax.

Hcnonp30BaTh A/ ONMCAHNS JaHHBIX CTATUCTUYECKUE XapAKTEPUCTUKU: CPEIHEE
apudmeTnyeckoe, MeJuaHa, HauooJbIlllee U HAMMEHbIIIEe 3HAUCHHS, pa3Max.

Wmetsb npeacTaBieHue o CIyd4aifHOW H3MEHUYMBOCTH Ha IpUMeEpax LeH, (U3MuecKuX BeIMUHH,
AHTPOIIOMETPUYECKUX JTAHHBIX; UMETh IIPEICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

8 ki1ace

W3Bnekath u mpeoOpa3oBbIBaTh MHPOPMAIIHIO, TPEACTABICHHYIO B BUIE€ TAOJIUII, TUATPaMM,
rpaMKOB; MPEACTABIATH JaHHBIC B BHJIE TAOJIUII, TUarpaMM, rpadukos.

OnuceIBaTh JaHHBIE C TIOMOIIBK CTATUCTUYECKUX MOKA3aTeNICH: CPEAHUX 3HAUCHUIN U Mep
pacceuBaHus (pa3Max, TUCHEPCUs U CTAHJAPTHOE OTKJIOHEHHUE).

HaxoauTb 4acTOThI YUCIOBBIX 3HAYEHHUM U YaCTOTHI COOBITHIA, B TOM YHCIIE TIO pe3yJbTaTam
M3MEPEHUN U HAOJIIOICHUI.

Haxoautb BeposSTHOCTH ClydallHBIX COOBITUI B OIBITaX, 3HAsl BEPOATHOCTH JI€MEHTAPHBIX
COOBITHI, B TOM YHCJI€ B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonp3oBaTh TpaduyecKue MOJENN: AIEPEBO CIy4aifHOTO SKCIIEpUMEHTA, TUarpaMmmbl Diiepa,
YHCIIOBas NpsAMas.

OnepupoBaTh NOHATHSIMU: MHOKECTBO, TOJMHOKECTBO; BBIIOIHATh ONEPALMH HAJl
MHO>KE€CTBaMHU: 00BEAMHEHHE, IEPECEUCHHE; IEPEUUCTISTH dJIEMEHTHI MHOXKECTB; IPUMEHSATh
CBOMCTBAa MHOECTB.

Hcmionb30BaTh rpaduyeckoe MpeaCcTaBICHNE MHOKECTB M CBA3EH MEXKIy HUMH JIJISl OMUCAHUS
MIPOLIECCOB | SBJICHUH, B TOM YHCJIE MPU PEUICHUH 3a/1a4 U3 APYTrUX YUeOHBIX MPEAMETOB U
KYpPCOB.

9 kaace

N3Bnekats u mpeoOpa3oBbIBaTh HHPOPMAIIUIO, MPECTABICHHYIO B PA3JIMYHBIX HCTOYHHUKAX B
BUJIE TaOIUI, TUarpamm, rpaKoB; MPEACTABIATH JAHHBIE B BUIE TAOJIUII, IUArPaMM,
rpaduKoB.

Pemmath 3a1aun opraHn30BaHHBIM ITepeOOPOM BapHAHTOB, & TAK- )K€ C UCMOIB30BaHUEM
KOMOMHATOPHBIX MPaBUJI U METOJIOB.

Hcnonb3oBaTh onucaTelbHbIE XapaKTEPUCTUKU JJIs1 MACCUBOB YMCJIOBBIX JaHHBIX, B TOM YUCIIE
CpellHUE 3HAUEHUS U MEPbI pacCEUBAHUSI.

Haxoauth 4acTOThI 3HAUYEHUI 1 YACTOTHI COOBITHS, B TOM UHUCIIE MOJIB3YACh Pe3yabTaTaMu
MPOBEAEHHBIX U3MEPECHUIN 1 HAOTIOICHUH.

Haxoauth BEpOSTHOCTHU CIIy4allHBIX COOBITUN B U3YYCHHBIX OIBITaX, B TOM YHCIIC B OIBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBI- MU COOBITUSIMU, B CEPUSAX UCIIBITAHUN J0 IEPBOrO ycIiexa, B
cepusix UcnblTaHuK bepHym.

NmeTs ipeacTaBiieHue 0 CIIy4allHOM BEJIMYMHE U O PACIPEICIICHUN BEPOATHOCTE.

HmeTsb npeacTaBiIeHue 0 3aKOHE OOJIBIINX YHCE KaK O MPOSIBIEHUN 3aKOHOMEPHOCTH B
CIIy4aifHO! U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIKX YKCEN B IPUPOJE U OOLIECTBE.



TEMATHYECKOE INTAHUPOBAHUE 10 YYEGHOMY IIPEJIMETY «BEPOATHOCTDb U CTATUCTHUKA»

TemaTnueckue
0JI0KH, TEMBbI

7 Kmacc
IIpencraBnenne
JaHHbIX (7 1)

OnucarensHas
cTaTUCTHKA (8 1)

OcHoBHOE cogepkaHue

[IpeacraBieHue 1aHHBIX B
tabinuax. [Ipaktuueckue
BBIYMCIICHHS 10 TAOJUYHBIM
JaHHBIM. 3BNeueHue u
UHTEpIpeTanus TaOaIuYHbIX
nansbixX. [Ipaktuueckas padora
«Tabmuupy. I'paduyeckoe
NpEeJICTaBIICHHUE JIAHHBIX B BUIC
KPYT'OBBIX, CTOJIOMKOBBIX
(cTonbyaThIX) AMArpaMm.
UreHue U nocTpoeHue
nuarpamm. [Ipumepst
neMorpapuuecKux JUarpaMm.
[TpakTueckas pabora
«JluarpaMMb»

Uucnossie Habopsl. Cpennee
apupmMeTnueckoe. Meauana
YHCIIOBOTO Habopa.

Y cTOMYNBOCTE METVAHEL.
[pakTuyeckas pabora
«CpenHue 3HaYCHUS.
HauGonbiiee 1 HauMeHbIee
3HAYCHUs YUCIIOBOTO Habopa.
Pa3zmax

OcHoOBHBbIE BH/IbI 1eATEJIbHOCTH 00Y4aAKIIHXCS

OcBauBath criocoObl IPEACTABICHHS
CTaTUCTUYECKUX JJAHHBIX M YUCIOBBIX MAaCCUBOB C
HOMOILBIO TAOJIMII U TUarpamm ¢
MCIIOJIb30BaHUEM aKTYaJIbHBIX M Ba)KHBIX JAHHBIX
(remorpaguueckue JaHHble, IPOU3BOACTBO
IIPOMBILUIEHHON U CEJIBbCKOXO03I1CTBEHHON
HPOAYKIHMH, OOIIECTBEHHbBIE U IPUPOIHbBIE
aBiieHus1 ). I3yuaTh MeToabl paboThI C
TaOJIUYHBIMU U rpa)UIecKUMHU TPEACTaBICHUSIMHI
JAHHBIX C MIOMOIIBIO U(POBBIX PECYPCOB B X0JI€
NPaKTUYECKUX paboT

OcBauBaTh NOHATHUS: YUCIOBOW HAOOP, Mepa
[EHTPaIbHOM TEHJIEHIIUU (Mepa IIEHTpPa), B TOM
qrclie cpeHee apupMeTuIeckoe, MeIHaHa.
OnwuchIBaTh CTATUCTHYECKUE TAHHBIE C TOMOIIBIO
CpeIHero apuMeTHIECKOTO U MeUaHbl. Pemrars
3agaun. M3ydaTh CBOMCTBA CPETHUX, B TOM YHCIIE
C TIOMOIIIBIO MU(PPOBBIX PECYPCOB, B XOJIC
NpakTUYeCKUX padboT. OcBanBaTh MOHSATHS:
HaWOOJIbIIIEE U HAVMEHBIIIEE 3HAUECHUS YUCIIOBOTO

B03M0KHOCTH MCII0/Ib30BAHUSA
110 3TOM TeMe JIeKTPOHHBIX
(undpoBbIX) 00pazoBaTENbHBIX

pecypcoB

Ypok Ne 1-3. [IpeacraBinenue
MAHHBIX B TAOJIMIIAX.
[IpakTHyeckue BIYUCICHUS 110
Ta0JIMYHBIM JaHHBIM. VI3BICUeHNE
Y MHTEpIpeTanus TaOInIHbIX
nanubix. [Ipaktuyeckast pabota
«Ta0muue.

Ypok Ne 4-7. I'paduueckoe
Mpe/ICTaBICHUE JAaHHBIX B BUJIE
KPYTOBBIX, CTOJIONKOBBIX
(cronbuaTeix) Auarpamm. UteHue
Y TIOCTPOCHHUE JHArPaMM.
[Tpumepsr nemorpaduaecKkux
nuarpamm. [Ipaktudeckas paborta
«Inarpammb»
https://resh.edu.ru/subject/lesson/1
988/start/

VYpox Ne 8-11. YucnoBeie HabOPBI.
Cpennee apudmMeTHIecKoe.
Menaunana 9iciioBOro Habopa.

VY CcTOMYUBOCTE METUAHEI.
[paktuyeckas padora «Cpennue
3HAYCHUSY.

Ypok Ne 12-15. Haubonbiiee u
HaMMCHBIIIEE 3HAYCHHUS YUCIIOBOTO
HaOopa. Pazmax


https://resh.edu.ru/subject/lesson/1988/start/
https://resh.edu.ru/subject/lesson/1988/start/

Crnyuaiinas
W3MEHYHBOCTh
(6 9)

BBenenue B
Teopuio rpados
(49)

BepositHOCTB M
JacToTa
CIIy4alHOT O
coObITus (4 1)

Crny4aiiHasi ”3BMEHUYHUBOCTh
(mpumepsr). YacToTa 3HAYCHHMI B
MacCHUBE JIaHHBIX. [ pynmupoBka.
I'uctorpammel. [IpakTrdeckas
pabota «CiryuaitHas
U3MEHUYUBOCTb)

I'pad, BepumuHa, pedpo.
[IpeacraBnenue 3a1auu ¢
noMmoltislo rpaga. CreneHsb
(BaJIEHTHOCTB) BepIIUHbL. Hucio
pE€Oep 1 cymmapHasi CTeNeHb
BepiuH. Llens u nukin. I1yTs B
rpacge. [IpencraBnenue o
cBsi3HOCTH Tpada. O6xox rpada
(otinepoB myTh). [IpeacraBnenue
00 OpUEeHTUPOBAHHBIX rpadax

CrnyualiHblil ONIBIT U CIIy4aliHOE
cobpbiTHe. BeposTHOCTD 1
yacToTa coObITus. Porb
MaJIOBEPOSITHBIX U MPAKTHYECKU
JIOCTOBEPHBIX COOBITHIA B
npupojie u B obmectse. Monera
U UTrpaJibHast KOCTh B TCOPHH
BeposATHocTel. [IpakTuueckas
pabora «HacToTa BBIIaICHUS

MaccHBa, pa3Max. Pemarte 3a1aun Ha BBIOOD
croco0a OIMMCAHMUs TaHHBIX B COOTBETCTBUU C
HPUPOAOH IaHHBIX U LIEJIs- MU HCCIIeI0OBaHUS
OcBauBaTh NOHATHSA: YaCTOTA 3HAUEHUH B
MacCHBE JAHHBIX, IPYNIIUPOBKA JaHHBIX,
rucrorpamMmma. CTpouTh U aHAJIU3UPOBAThH
TMCTOrPaMMBI, HOJOUPATh NOAXOAAIIMHN I1ar
rpynnupoBku. OcBanBaTh rpaduyeckue
IPECTAaBICHUS PA3HBIX BUAOB CIIy4ailHOM
M3MEHYUBOCTH, B TOM YHCJIE C IOMOIIBIO
U(PPOBBIX PECYPCOB, B X0/€ MIPAKTUYECKON
paboThI

OcBauBatp NoHATH: rpad, BepiIrHa rpada,
pebpo rpada, crenens (BaIGHTHOCTH BEPIIMHBI),
nensb 1 1uki1. OcBanBaTh MOHATHA: YTk B Tpade,
3ilsIepoB MyTh, 00X0]1 rpada, OpUeHTUPOBAHHBIN
rpa¢. Pemars 3aaun Ha MOUCK CYMMBI CTETIEHEH
BepILUH Irpada, Ha mouck odxoja rpada, Ha
MOWCK MyTeil B OpPUEHTUPOBAHHBIX I'padax.
OcBauBath crIocoObI MPECTaBICHUS 3a]1a4 U3
Kypca anre0pbl, TeOMETPHH, TEOPUU
BEPOATHOCTEH, APYruX MPeAMETOB C ITOMOIIBIO
rpaoB (KapTbl, CXEMBbI, JJIEKTPUUECKHUE LETIH,

(G yHKIIMOHATBHBIE COOTBETCTBHUS ) HA IPUMEPaX
OcBauBaTh NOHATHUSA: CITy4YaiiHbIN OIBIT U
ciiydaiiHoe cOOBITHE, MAJIOBEPOSTHOE U
NPaKTUYECKH JOCTOBEPHOE coObITHE. M3ydaTh
3HAYMMOCTb MAJIOBEPOSITHBIX COOBITHI B IPUPO/IE
1 00IIECTBE HA BaKHBIX MPUMEpax (aBapuu,
HECUACTHBIE CIIy4Yau, 3allluTa NEepPCOHATBHOM
uH(pOpMaLuy, epeava JaHHbIX). M3ydats ponb
KJIACCUYECKUX BEPOSITHOCTHBIX MOAENeH (MOHeTa,
UrpajbHasi KOCTb) B TEOPUH BEPOSITHOCTEM.

Ypok Ne 16-18. Cnyuaiinas
U3MEHYUBOCTH (MIPUMEPHI).
Yacrora 3HaYeHU B MaCCHUBE
JaHHBIX.

Ypok Ne 19-21. I'pynnupoBka.
I'nctorpammel. [IpakTrueckas
pabora «CnyuaiiHas
U3MEHUYUBOCTHY

VYpox Ne 22-25. I'pacd, BepiivHa,
pebpo. [IpencraBnenue 3aauu c
nomoIikio rpaga. CreneHb
(BaJIGHTHOCTD) BepIIMHBL. Yucio
pEOep U cymmapHasi CTereHb
BepmuH. Llens u nuka. I1yTs B
rpage. [Ipencrasnenue o
cBs3HoCTH Tpada. O6xox rpada
(oitnepoB nyth). [IpeacraBienue
00 OpUEHTHPOBAHHBIX rpadax

VYpok Ne 26. CriyudaliHblil OIBIT U
CIy4aitHOE COOBITHE.

VYpok Ne27-29. BeposTHOCTb U
qactoTa coobITHs. Ponb
MaJIOBEPOSITHBIX U MPAKTHYECKU
JOCTOBEPHBIX COOBITHI B IPUPOJIE
u B obmecTBe. MoHeTa U
UrpajibHasi KOCTb B TEOPUHU
BeposiTHOCTEN. [IpakTrueckas



O0o00O1enue,
KOHTpOJIb (5 )

8 kiacc
IloBTOpEHME
Kypca 7 kiiacca
(4 1)

OnucarenpHas
CTaTUCTHKA.
PaccenBanne
JaHHBIX (4 1)

MmuoxecTtBa (4

opia»

[IpencraBieHne qTaHHBIX.
OmnucarenbHas CTaTUCTHKA.
BeposiTHOCTB cityuyaitHOTO
COOBITHS

[IpencraBneHue 1aHHBIX.
OrnucarenpHas CTaTUCTHKA.
CrnydaiiHasi ”3BMEHUNBOCTb.
Cpennue yucioBoro Habopa.
Crnyuaiiabie COOBITHS.
BeposiTHOCTH ¥ 4aCTOTHI.
Knaccuueckue moznenu teopun
BEPOATHOCTEMN: MOHETA U
UrpajibHas KOCTb

Ortknonenus. ducnepcust
YHCIIOBOTO Habopa.
CrangapTHOE OTKIIOHEHHE
YHUCIIOBOTO Habopa. J[narpaMMbl
pacceuBaHus

MHOX€eCTBO, ITOAMHOKECTBO.

HaOnronate 1 u3ydaTh 4aCTOTY COOBITHI B
IIPOCTHIX DKCIIEPUMEHTAX, B TOM YHCIIE C
HOMOILBIO IIU(PPOBBIX PECYPCOB, B XO/1€
NPaKTUYECKON pabOTHI

IToBTOPSATH U3yYEHHOE U BBICTPaUBaTh CUCTEMY
3HaHui. PemaTe 3a1aun Ha IpeACTaBICHUE U
ONMCAHUE JAHHBIX C IOMOLIBIO U3YUYEHHBIX
xapakTtepucTik. O0cyXaaTh IPpUMEPbI
CIIydaliHbIX COOBITUH, MaJI0- BEPOSATHBIX U
IIPAKTUYECKH JJOCTOBEPHBIX CIYYalHbBIX COOBITHIA,
UX POJIU B IPUPOJIE U KU3HU YEJIO- BEKa

IToBTOpATH U3y4EHHOE U BBICTPAUBATL CUCTEMY
3HaHUM. Pemars 3a1a4m Ha IpeCTaBIeHUE U
OIMCaHUE JAHHBIX C IIOMOIIBIO U3YUYEHHBIX
XapakTepucTuk. Pemare 3a1aum Ha
IIPEACTABICHUE TPYNIIUPOBAHHBIX JaHHBIX U
ONKMCAHUE CIy4YalHOW U3MEHUYMBOCTH. Pemars
3a71a4X Ha ONPEJIEIICHUE YaCTOThI CIIy4aliHbIX
coObITHI, 00CYKIEHIE PUMEPOB CITy4alHbIX
COOBITHI, MATIOBEPOSTHBIX U MPAKTHUECKU
JIOCTOBEPHBIX CIy4YailHBIX COOBITHI, X POJIU B
IIPUPOJE U )KU3HU YEIIOBEKA

OcBanBaTh NOHATHSA: JUCTIIEPCUS U CTAHIAPTHOE
OTKJIOHEHME, UCIIOIb30BATh 3TU XAPAKTEPUCTUKU
JUIsl ONIMCaHUsI pacCECUBaHUs IaHHBIX. BpiaBuraTsh
TUIOTE3bI 00 OTCYTCTBUHU WJIM HAJIMUUU CBSI3U 110
auarpammam paccenBaHus. CTpOUTB I1HarpaMMBbl
paccenBaHus 110 UMEIOLIUMCS JaHHBIM, B TOM
YHCJIE C TIOMOIIBIO KOMITBIOTEpA

OcBauBaTh IIOHITHUSA MHOXKECTBO, JJICMCHT

pabora «HacToTta BbInaieHus
opia»

VYpoxk Ne 30-34. [IpencraBienue
naHHbIX. OnucarenpHas
CTaTHCTUKA. BepoaTHOCTD
CIIy4altHOTO COOBITHS

VYpok Ne 1. Ilpencrasnenue
naHHbIX. OnucarenpHas
CTaTUCTHKA.

VYpok Ne 2. Cnyuaiinast
n3MeHUuBOCTh. CpenHue
yucioBoro Habopa. Cirydaiinble
COOBITHSL.

Ypok Ne 3-4. BepossiTHOCTH U
yactoThl. Kimaccuueckue moaenu
TEOPHUH BEPOSTHOCTEH: MOHETA H
UrpajibHas KOCTh

VYpoxk Ne 5. OTkiioHeHwUs.
Jlucriepcust YMCI0BOro Habopa.
https://resh.edu.ru/subject/lesson/3

409/start/

VYpok Ne 6. CrannaptHoe
OTKJIOHEHHE YHCIIOBOTO Ha0bopa.
Ypok Ne 7-8. luarpamMmbl
paccenBaHus

Ypok Ne 9- 12. MHOkecTBO,


https://resh.edu.ru/subject/lesson/3409/start/
https://resh.edu.ru/subject/lesson/3409/start/

BepositHOCTB
CIIy4alHOTO
coObITHS (6 1)

Beenenue B
Teopuio rpados
(4 9)

Onepanuu HaJ MHOKECTBAMU:
00BeIMHEHNE, TIEPECEUCHHUE,
nomnoiadenue. CBoucTBa
onepauuii HaJi MHOKECTBaAMU:
MePEMECTUTENBHOE,
COYeTaTEIILHOE,
pacnpeenuTenbHoe,
BKIItoueHUs. ['padudeckoe
IpeJICTaBJIeHIEe MHOKECTB

DJIeMEHTapHbBIE COOBITHS.
CrnydaiiHble COOBITHS.
brmaronpusTcTByromue
3JIEMEHTapHBIE COOBITHSI.
BepositHocTu coObiTuii. ONBITHI
C PaBHOBO3MO>KHBIMU
3JI€eMEHTApHBIMU COOBITUSIMH.
Crnyvaiinblif BEIOOP.
[TpakTrueckas paboTta «ONBITHI
C PaBHOBO3MO>KHBIMU
3JI€MEHTAPHBIMU COOBITUSIMID)

Hepeso. CBoiicTBa nepena:
€IMHCTBEHHOCTb IYTH,
CYLIECTBOBAHUE BUCSYEN

MHO’K€CTBA, [IOJMHOKECTBO. BBINOIHATH
orepanuy HaJl MHOXKECTBaMU: 00beIMHEHHE,
nepeceueHue, JoNnoNHeHue. Mcenonp3oBarh
CBOMCTBA: IEPEMECTUTEIILHOE, COYETATENIBHOE,
pacnpenenuTenbHoe, BKIodeHus. Mcnonb30BaTh
rpaduUecKoe MpeaCTaBICHIHEe MHOXKECTB IPU
ONMCAHUU PEAIBHBIX IPOLIECCOB U SABICHUH, IPH
pELIeHNN 3a]1a4 U3 IPYTUX y4EOHbIX IPEAMETOB U
KypcoB

OcBanBaTh MOHIATHS: DJIEMEHTapHOE COOBITHE,
CIIy4aifHOe COOBITHE KaK COBOKYITHOCTb
0JIarONPHUSITCTBYIOIINX JIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOYHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemrats 3a1aun Ha BBIYKMCIEHUE BEPOSATHOCTEMN
COOBITHIA TTO BEPOSTHOCTSIM DJIEMEHTAPHBIX
COOBITHH CTyyaltHOTO ombITa. PemaTe 3amaun Ha
BBIUMCJICHHE BEPOSITHOCTEN COOBITHH B OIBITAX C
PaBHOBO3MOHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU,
B TOM YHCJIE C IIOMOILIBIO KOMIIBIOTEPA.
[IpoBOINUTE M M3yYaTh OIBITHI C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU
(Cc UCTIOJIb30BAaHUEM MOHET, UTPAIbHBIX KOCTEi,
JIPYTUX MOJIENIel) B X0/I€ MPAKTHYECKOU pabOTHI

OcBauBaTh OHATHS: IEPEBO Kak rpad 0e3 nukIia,
BHUCsTYasi BEpIIMHA (JIKCT), BETBb JI€PEBa, MyTh B
JiepeBe, TuameTp jaepeBa. M3yuarts cBoiicTBa

MoaAMHOKecTBO. Onepanuu Haj
MHOXKECTBAMU: 00bEINHEHHE,
MNEPECCUCHUC, JOIIOJITHCHUC.
CsoiicTBa ornepanuii HaJ
MHOXCCTBAMU .
MNEPEMECTUTCIIBHOC,
COYCTATCIBHOC,
pacupenenuTenbHoe, BKIIFOYECHUS.
I'paduueckoe npeacrapaeHue
MHO>KCCTB
https://resh.edu.ru/subject/lesson/1
553/start/
https://resh.edu.ru/subject/lesson/1
986/start/

VYpok Ne 13-14. DnemeHtapHsbie
coObITus. CiyyaiiHble COOBITHS.
brnaronpusarcTByromue
3JIEMEHTAapHBIE COOBITHS.

Ypok Ne 15-16. BepositHocTH
coObITHI. OTBITHI €
PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMHU COOBITUAMU.
https://resh.edu.ru/subject/lesson/2
117/start/

VYpok Ne 17-18. Cinyuaiinslii
BBIOOD. [IpakTHyeckas paboTa
«OMBITHI C PABHOBO3MOKHBIMH
AIIEMEHTAPHBIMU COOBITUSMU»
VYpok Ne 19-20. [lepeBo. CBoticTBa
JepeBa: eAUHCTBEHHOCTh ITYTH,
CYILIECTBOBAHUE BUCSYEHN


https://resh.edu.ru/subject/lesson/1553/start/
https://resh.edu.ru/subject/lesson/1553/start/
https://resh.edu.ru/subject/lesson/1986/start/
https://resh.edu.ru/subject/lesson/1986/start/
https://resh.edu.ru/subject/lesson/2117/start/
https://resh.edu.ru/subject/lesson/2117/start/

Crnyuaiinbie
coObITHs (8 1)

O000mmenwue,
KOHTPOJIb (4 1)

BEPIINHbI, CBA3b MEYKTY YHUCIIOM
BEPIIIMH U YnCcIoM pEbep.
[TpaBuI0 YMHOKEHUSI

[IpoTuBONOI0XKHOE COOBITHE.
Huarpamma Diinepa.
OObenuHeHue U nepeceueHue
coObITuil. HecoBmecTHbIe
coObITHsI. @opMyia CI0KEHUS
BeposiTHOCTEN. [IpaBuio
YMHOKEHHS BEPOSITHOCTEM.
YcnoBHas BEpOATHOCTb.
HezaBucumpie coObITHSA.
IIpencrasnenue ciry4aifHOro
JKCIIEpUMEHTA B BHJIE IepeBa

[IpencraBnenre TaHHBIX.
OnwucarenbHasi CTATUCTHKA.
I'padsr. BepositHOoCTh
CIIy4aitHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKH

JlepeBa: CyIIeCTBOBAHUE BUCAYEH BEPUINHBI,
€IMHCTBEHHOCTb IIyTH MEXAY JIByMsI BEPILINHAMMU,
CBS3b MEXK/y YHCIIOM BEPIIMH U YUCIIOM pEGEp.
Pemate 3a1a4n Ha IOMCK U NIEPEYUCIICHUE ITyTEH
B JIepeBe, ONpe/iesIeHUE Yncia BEpUINH Uin pEdep
B JiepeBe, 00X01 OMHAPHOTO IepeBa, B TOM YHUCIIE
C IPUMEHEHUEM IIpaBUJIa YMHOKEHUS

OcBauBath NOHATHSA: B3aUMHO
MIPOTUBOIIOIOXKHBIE COOBITHSI, OTIepalliy HaJl
COOBITUSIMH, 00BEIMHEHHE U TIEPECEUCHUE
coObITHiA, Ararpamma Ditnepa (Diinepa—Benna),
COBMECTHBIE 1 HECOBMECTHBIE COOBITUS. 3yuaTh
TEOPEMBI O BEPOSITHOCTH O0BETUHEHUS ABYX
coObITHH ((hOPMYITBI CJIOKEHUS BEPOSATHOCTEN ).
Pewrars 3a1aun, B TOM 4HCII€ TEKCTOBBIE 3a7a4U
Ha OIpe/ieJIeHNE BEPOSITHOCTEN 00bEIUHEHMS U
nepeceueHus COOBITUH C MOMOIIBIO YHCITOBOU
psIMOM, AMarpaMm Ditniepa, GopMyIibl CI0KEHUS
BepoATHOCTEW. OCBanBaTh NOHATHUS: IPABUIIO
YMHOKEHHS BEPOSITHOCTEH, YCIIOBHAS
BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS IEPEBO
ciy4yalHOro onsita. M3yuaTs CBOMCTBA
(onpezneneHus) HE3aBUCUMBIX COOBITHIA. PemaTh
3a/1a4y Ha ONPEJEICHUE U UCTIOJIb30BaHUE
HE3aBUCUMBIX COOBITHI. PerraTe 3a1aui Ha IIOUCK
BEPOSITHOCTEM, B TOM YHCIIE€ YCIOBHBIX, C
UCIIOJIB30BAaHUEM JI€pEBa CIIy4aiiHOrO OIbITa

I1oBTOpATH N3y4EHHOE U BBICTPAUBATH CUCTEMY
3HaHMU. Pemate 3a1a4y Ha IPeCTaBICHUE U
ONMCaHUE JAHHBIX C IOMOIIBIO U3YUYEHHBIX
XapaKTepUCTHUK. Pemmarte 3aja4un ¢ IpUMEHEHUEM
rpa¢oB. Pemats 3a1aun Ha HAXOXKIEHUE

BEPIIUHBI, CBSI3b MEX]Y YHCIOM
BEPIIHH U YuCIoM pEdep.

Ypoxk Ne 21-22. IIpaBuio
YMHOKEHUS

VYpox Ne 23-24.
[IpoTuBOMONI0XKHOE COOBITHE.
Huarpamma Duinepa.
OObenuHeHNe U NepeceyeHue
COOBITHIA.

Ypok Ne 25-26. HecoBmecTHbIE
coObITus. Popmyna CI0KEHUs
BEPOATHOCTEMN.
https://resh.edu.ru/subject/lesson/2
116/start/

Ypok Ne 27-28. [IpaBuiio
YMHOKEHHS BEPOSITHOCTEH.
YcinoBHas BEPOATHOCTb.
He3aBucumbie coOBITHS.
https://resh.edu.ru/subject/lesson/2
116/start/

VYpoxk Ne 29-30. [IpencraBnenue
CIIy4aifHOTO SKCIICPUMEHTA B BUJIC
nepeBa

VYpok Ne 31. TlpencraBnenue
naHHbIX. OnucaTenbHas
CTaTUCTHKA.

Ypok Ne 32. I'padsr.

VYpok Ne33. BeposiTHOCTB


https://resh.edu.ru/subject/lesson/2116/start/
https://resh.edu.ru/subject/lesson/2116/start/
https://resh.edu.ru/subject/lesson/2116/start/
https://resh.edu.ru/subject/lesson/2116/start/

9 kmacc
IloBTOpEHME

Kypca 8 kiacca
(49)

DNEeMEHTHI
KOMOWHATOPUKHU
(4 9)

[IpencraBnenue JaHHBIX.
OmnucarenbHas CTaTUCTHKA.
Onepanuu HaJ COOBITHSIMHU.
He3aBrcuMocTh COOBITHI

KombunaTopHoe npasuiio
yMHOKeHHUs. [lepecTaHOBKH.
®axropuan. CoueTaHus U 4YUCIIO0
coyetanuil. TpeyrojbHUK
[ackauns. [IpakTiaeckas pabora
«Bpruncienne BeposSTHOCTEN C
MCIIOJIb30BaHUEM

BCPOATHOCTH CHy‘I&ﬁHOFO COOBITHS 110
BCPOATHOCTAM 3JICMCHTAPHBIX CO6BITI/II71, B TOM
YHUCJIE B OIlbITaX ¢ PAaBHOBO3MOXHBIMHA

9JICMCHTAapPHBIMU coOwITHsIMH. Periath 3aJa4yu Ha

HaXO0XKJEHHUE BEPOSITHOCTEH OOBEIMHEHUS U
nepeceueHus: COOBbITUH, B TOM UUCIIE
HE3aBUCHMBIX, C HCIOJIb30BAHUEM IPahUIECKUX
IIPEACTABICHUH U IepeBA CIIy4alHOTO OIBITA.
Pemate 3a1aun Ha nepeunciieHue KOMOUHAIMIA
(4ucia mepecTaHOBOK, YUCIIa COYETAaHUIl), Ha
HaXO0XKJCHHUE BEPOSITHOCTEH COOBITHI €
MMPUMCHCHUCM KOM6I/IHaT0pI/IKI/I, B TOM 4YHCJIE C
MCIIOJIb30BaHuEM TpeyrojpHuka [lackans

[ToBTOpATH N3yYEHHOE U BBICTPAUBATH CUCTEMY
3HaHuW. PemaTe 3a1aun Ha IpeACTaBICHUE U
OIMCaHME JaHHBIX. Pemars 3agaun Ha
HaXO0KJICHUE BEPOSTHOCTEH O0BETMHEHUS 1
nepeceueHus: COOBITUH, B TOM UHCIIE
HE3aBUCHUMBIX, C UCITIOIB30BAaHUEM IpaUIeCKUX
MpeACTaBICHUN U IepeBa CIIy4yallHOTO OMbITA.
Pemate 3amaun Ha epedncieHne KOMOWHAIIUNA
(4ncia mepecTaHOBOK, YMCIIA COUYETAaHUH), Ha
HaXO0KJICHUE BEPOSTHOCTEH COOBITHIA C
MPUMEHEHHEM KOMOMHATOPHKH, B TOM YHUCJIE C
WCIOJIb30BaHUEM TpeyroyibHuka [lackans
OcBauBaTh NOHATHS: KOMOMHATOPHOE TIPABHIIO
YMHOKEHHS, YIIOPSAI0YEHHAs Tlapa, Tpouka
00BEKTOB, MMepeCTaHOBKa, (pakTOpHAI YHCa,
COYETaHUE, YHUCIIO COYETAaHUM, TPEYTOJIbHUK
[Tackans. Pemate 3axaun Ha nepevyrcieHue
YHOPSOYEHHBIX Map, TPOEK, MEPEUUCICHUE
MEPECTAHOBOK U COYETAHHI 3JIEMEHTOB

CIIy4aitHOTO COOBITHSI.
VYpok Ne 34, DyiemMeHTbI
KOMOWHATOPHUKHU

Ypok Ne 1 —4. OnucarenbHas
ctatucTrka. Onepanuu Haj
coObITusiMH. HezaBucuMocThb
coOBITHI

VYpox Ne 5. KomGuHaropHoe
IIPaBUJIO YMHOKEHUSI.
https://resh.edu.ru/subject/lesson/2

911/start/

VYpoxk Ne 6. [lepecTaHOBKH.
®axTopuan. CoueTaHus U YUCIIO


https://resh.edu.ru/subject/lesson/2911/start/
https://resh.edu.ru/subject/lesson/2911/start/

KOMOWHATOPHBIX (PYHKITUN
AIIEKTPOHHBIX TAOJIHUIL

I'eomerpuueckas ['eomeTpuyeckas BEpOSATHOCTb.

BepoATHOCTh (4  CityudaliHblil BHIOOP TOUKH U3

q) (GUrypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 Iyr'¥ OKPYKHOCTU

HcnbiTanus
bepuymnu (6 1)

UcnbiTanue. Ycnex u Heyaaya.
Cepust ucIBITAHUN 10 IEPBOTO
ycnexa. Ucnbitanus beprymm.
BepositHOCTH COOBITHI B cepuu
UCIIBITAaHUH bepHyiu.
[IpakTueckas pabora

« cnbitanus bepHym»

CnyyaiiHast CrnyuaiiHas BeJIMUMHA U

pa3IMYHBIX MHOXECTB. PemaTh 3a1aun Ha
MPUMEHEHUE YHCIia COYCTAaHU B anredpe
(cokpaménnoe yMHOKeHre, onHoM HproToHa).
Pemath, mpuMeHsisi KOMOWHATOPUKY, 3a/1a4H Ha
BBIYUCIICHHE BEPOSTHOCTEH, B TOM YHUCIIE C
MTOMOIIBIO DJIEKTPOHHBIX TAOJHUI] B XO/IC
NPaKTUYECKON pabOThI

OcBaunBaTh NOHATHE TEOMETPUUECKON
BEpOSATHOCTH. Pemars 3agaun Ha HaxX0XKJIEHUE
BEPOSITHOCTEM B OIBITaX, MPEACTABUMBIX KaK
BbIOOpP TOUEK U3 MHOTOYTOJIbHUKA, KpYyTa, OTpe3Ka
WU 1YTU OKPYKHOCTH, YUCIIOBOI'O IIPOMEXKYTKA
OcBauBaTh NOHATHSA: UCIIBITAHNE, JIEMEHTAPHOE
cOOBITHE B HCIIBITAHUH (YCTIEX U HEyJaua), cepus
WCIIBITAHUH, HACTYIIJIEHUE NIEPBOTO yCIIexa
(Heynaun), cepus ucnbiTanuit bepnymuim. Pemats
3a/1a4d Ha HAXOXKJEHNE BEPOSITHOCTEH COOBITHI B
CEpHUU UCIBITAHUN 10 TIEPBOIO YCIIEXa, B TOM
Yuciie ¢ IPUMEHEHHEM (OPMYIIbI CyMMBbI
reOMETPUUYECKOM ITporpeccuu. Pemate 3anaun Ha
HaXO0XJICHHUE BEPOATHOCTEH IIEMEHTAPHBIX
coOBITHI B cepun ucnibiTanuil bepHymnnu, Ha
HaXO0XJICHUE BEPOATHOCTH ONPEICIEHHOTO YUCIIA
YCIIEXOB B CepUH UclbITaHuU bepryiu. M3ydaTts
B X0/1€ IPAKTUYECKON paboThI, B TOM YHCIIE C
MOMOIIBIO II(PPOBBIX PECYPCOB, CBOKWCTBA
BEPOATHOCTH B CEPUM UCIIBITAHUN bepHym
OcCBOUTb MOHATHS: CllydaliHasl BEJIUMYMHA,

COYETaHUH.
https://resh.edu.ru/subject/lesson/2
120/start/
https://resh.edu.ru/subject/lesson/2
118/start/

VYpok Ne 7. TpeyroiabHuk
[Tackass.

Ypok Ne 8. Ilpaktuueckas pabota
«BpruucneHue BEpOSITHOCTEN €
UCIOJIb30BaHUEM KOMOMHATOPHBIX
(GYHKIMI 37I€KTPOHHBIX TaOIUI]
Ypok Ne 9-12. T'eomerpuueckas
BEpOATHOCTh. CllydaliHbIH BEIOOD
TOYKHU U3 QUTypHI HA IIIOCKOCTH,
U3 OTpe3Ka, U3 IyTH OKPYKHOCTH

VYpoxk Ne 13-14. UcnbiTanue.
VYcnex n Heynava. Cepust
WCTIBITAHUH J0 MEPBOTO yCcIexa.
VYpok Ne 15-17. UcnbiTanus
bepnymu. BepositTHocTH cOOBITHI
B CEpUU UCIBITaHUN bepHyiuu.
Ypok Ne 18. IIpaktrueckas pabora
«HcnsiTanusa bepuymm»

VYpok Ne 19. Cnyuaiinas BenuunHa


https://resh.edu.ru/subject/lesson/2120/start/
https://resh.edu.ru/subject/lesson/2120/start/
https://resh.edu.ru/subject/lesson/2118/start/
https://resh.edu.ru/subject/lesson/2118/start/

BenuuuHa (6 9)

pacrpeesieHue BEpOsITHOCTEM.
Marematuueckoe 0XXKUJaHue U
JIUCTIEPCUS CITyYatHOM
Beln4uHbL. [Ipumepsl
MaTE€MaTHYECKOr0 OKUJaHUS
KaK TEOPETUYECKOT'O CPEAHETO
3Ha4YeHUs BeauuuHbl. [loHsTEe O
3aKOHE OOJIBIINX YHUCET.
N3mepenne BepOATHOCTEN C
MOMOUIBIO YacToT. [I[pumenenne
3aKOHA OOJIBIINX YHUCETT

3HAUYEHHE CIy4allHOM BEJIUYMHBI, pacipeiesieHue
BepoATHOCTEN. M3ydaTh u 00CyKaaTh IPpUMEPDI
JUCKPETHBIX U HETIPEPBIBHBIX CIIYyYailHbIX
BEJIMYMH (POCT, BEC YEJIOBEKA, YUCIEHHOCTh
HaceJIeHUs, APYTue U3MEHYHU- BbI€ BEJIMUNHBI,
paccMaTpUBABIIUNCS B KypCe CTATUCTUKH),
MOJEJIbHBIX CIIYYailHBIX BEJIMYHH, CBSI3aHHBIX CO
CIIy4yalHBIMH OTbITaMU (OpOCaHUE MOHETHI,
UTPaJIbHON KOCTH, CO CITy4ailHBIM BEIOOPOM U T.
1.). OcBauBaTh MOHATHUS: MATEMATHUYECKOE
0’XKHMJIaHHE CITy4YallHON BEJIMYMHBI KaK
TEOPETUUECKOE Cpe/IHEE 3HAUCHHE, JUCTIEPCHUS
CIIy4yalHOU BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH
4ymucJI0BOro Habopa. Pemars 3agaun Ha
BBIYHCIICHHE MAaTEMaTUYECKOTO 0KHJIaHUS U
JIACTIEPCUN JUCKPETHOM CIIy4allHOM BEJIIMYHMHBI 110
3aIaHHOMY paclpeeIeHUI0, B TOM YHCIIe 3a/1aY,
CBSI3aHHBIX CO CTPaXOBAaHUEM U JIOTEPESIMH.
3HAKOMUTBHCA C MATEMATUUYECKUM OKUJAHUEM U
JIACTIEpCUEN HEKOTOPBIX PaCIPEAEIICHHI, B TOM
YHCJIe paclpeiesieHUsl Cy4ailHON BETUYHHBI
«YUCJIO YCIIEXOB» B CEpUU UCIBITAHUIN bepHyIu.
N3y4ath 9acTOTy COOBITHS B MOBTOPSIOIIUXCSI
CIIyYaHBIX OMBITAX KaK CIYYailHYIO BEJIMYUHY.
3HAKOMHTBHCS C 3aKOHOM OOJBIINX YHUCe (B
dbopme beprymin): pu OOJIBIIOM YHCIIE OTIBITOB
4acTOTa COOBITUS OJTU3KA K €T0 BEPOSITHOCTH.
Pemrats 3amaun Ha M3MEpEeHUE BEPOSATHOCTEN C
NOMOIIBI0 YacToT. OOCYXKIaTh POJb 3aKOHA
00JIBIINX YUCEN B 000CHOBAHUH YaCTOTHOTO
METO/a U3MEpeHus BeposiTHocTel. OOCy ) 1aTh
3aKOH OOJBIINX YKCeN KaK MPOsBICHUE
CTaTUCTUYECKOW YCTOMYMBOCTH B U3BMEHUYMBBIX

U pacrpeiesieHue BEpOsITHOCTEH.

VYpok Ne 20. Marematuueckoe
OKUJaHHUE U JUCTIepCHUs
CIIy4alHOU BEJIMYMHBI.

Ypoxk Ne 21. TIpumepsi

MaTEeMaTHYECKOI0 0’KUJaHUsI KaK
TEOPETUYECKOTO CPETHETO
3HAYCHUS BEJITUYHUHBI.
Ypok Ne 22. TlonsTue 0 3aKoHE
OOJIBIIIAX YUCE.
Ypok Ne 23. U3mepenue
BEPOSITHOCTEH C MOMOIIBIO YACTOT.
VYpok Ne24. [IpumeHneHue 3akoHa

OOJIBIITUX YUCETT



O0o00O1enue,
KOHTpouib (10 u)

[IpencraBienue qaHHBIX.
OnucarenpHas CTaTUCTUKA.
BeposaTtHoCTh ciiydaitHOro
COOBITHS. DIIEMEHTBI
koMOuHaTopuku. CiydaifHbie
BEJIMYMHBI U PACTIPEACIICHUS

SBIICHUSX, POJIb 3aKOHA OOJBIINX YUCEI B
IIPUPOJE U B )KU3HU YEIIOBEKA

[ToBTOpATH U3yUYEHHOE U BBICTPAUBATH CUCTEMY
3HaHMi. PemaTe 3a1aun Ha IpeACTaBICHUE U
onucaHue JaHHbIX. PemaTs 3anaumn Ha
HAXO0KJICHUE BEPOSTHOCTEH COOBITHII, B TOM
YHCJIE B OIBITaX C PABHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMH COOBITHUSMU, BEPOSTHOCTEH
00BeIMHEHHS U TIEpEeCeYCHHsI COOBITHIA,
BBIYHCIIATh BEPOATHOCTH B OIBITAX C CEPUSIMU
CIIy4yalHBIX UCIIBITAHUI

Ypok Ne 26- 34. IIpencraBnenue
naHHbIX. OnucarenbHas
CTaTHCTUKA. BepoaTHOCTD
CITy4alHOTO COOBITHS. DIIEMEHTHI
koMOuHaTopuku. CinydaiiHble
BEJIMYUHBI U PaCIpeIeIICHUS
https://resh.edu.ru/subject/lesson/1

564/start/


https://resh.edu.ru/subject/lesson/1564/start/
https://resh.edu.ru/subject/lesson/1564/start/
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