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MaBnos A.A. ¥, A asnarcb

BTOro JOKYMeHTa
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VY4eOHUKH:

1. Bunenxun H.4., XKoxos B.U., YecHokoB A.C. u ap. Maremaruka. bazoBblit ypoBens. B 2 4., 5 knacc.
M.: IIpoceemenue, 2023



2. Bunenkun H.4., XKoxos B.1., UecnokoB A.C. u np. MaremaTtuka. ba3oBslii ypoeHs. B 2 4., 6 kiacc.
M.: IIpocBemienue, 2024

3.Anrebpa. 7 knacc: yueonuk/ 0. H. Makapsrues, H.I'. Munmiok, K.1. Hemkos, C. b. CyBopoBa; oz pe.
C. A. Temsxosckoro. M.: IIpocsenienue, 2025

4.Anre6pa. 8 knacc: yueonuk/ FO. H. Maxkaperue, H.I'. Munarok, K.M. Hemkos, C. b. CyBopoBa; oz pe.
C. A. Temsxosckoro. M.: IIpocsenienue, 2023

5.Anrebpa. 9 knacc: yueonuk/ 0. H. Makapsrues, H.I'. Munmarok, K.. Hemkos, C. B.C yBopoBa; moj pe.
C. A. Temsxosckoro. M.: IIpocsenienue, 2023

6.I'eometpust 7-9: yuebnuk / JI.C.Atanacsan, B.®.byry3os, C.b.Kagomies, O.I".ITo3usk, 1.1.JOquna. —
M.: IIpocBemienue, 2025.

7.Maremaruka. BeposTHOCTh U cTaTucTHKA. 7-9 Kiacchl. ba3oBelil ypoBeHb. YueOHHK. B 2-uacTsx.
Astop(s1): Beicorkuii 1.P., SIlmenko W.B./ nmox pen. Smenko M.B.— Mocksa: [IpocBemenue, 2023.

MNOACHUTEJBHASA 3AIINCKA

[IpuopureTHbIMU LEISIMU OOYYEHHSI MaTEMaTHKE B 5—6 Kilaccax SIBISIOTCS:

e TMpPOAODKEHHE (POPMHUPOBAHUS OCHOBHBIX MATEMAaTHYECKUX TMOHATUNA (YHUCIIO,
BEJIMYMHA, TIeoMeTpuueckass Qurypa), o0ecrneynBaIOUMX IPEEMCTBEHHOCTh U
HNEePCIEKTUBHOCTh MAaTEMAaTUYECKOr0 00pa3oBaHus 00ydaroIuXcs;

e pa3BUTHE UWHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH 0O0yYarommuxcs,
MMO3HABATEJIbHOM aKTUBHOCTH, MCCJIEIOBATEILCKUX YMEHHM, MHTEpEeca K M3yUYEHHUIO
MaTE€MAaTUKWU;

e Io/BeleHHE OOydalolUXCsl Ha JOCTYIIHOM JJii HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MATEMAaTHKU U OKPYXKAIOILEro MUpA;

e (QopMupoBanue (yHKUMOHAIBHOM MATEeMAaTHYECKOW TIPAMOTHOCTH:  yYMEHMS
pacno3HaBaTh MAaT€MAaTHYECKHE OOBEKThl B PEAIbHBIX >KU3HEHHBIX CHUTYalHUdX,
IPUMEHSTh OCBOCHHBIE YMEHUS JJISI PEIICHUSI MPAKTUKO-OPUEHTHUPOBAHHBIX 3aj1ay,
UHTEPIPETUPOBATh IOJYYEHHBIE PE3yJbTaThl U OLEHUBATh MX HA COOTBETCTBUE
IIPAKTUYECKON CUTYaIUU.

OcCHOBHBIE JIMHUM COJIEPKAHUSI Kypca MaTeMaTUKU B 5—6 Kiiaccax — apudmernueckas u
r€OMETPUYECKasi, KOTOPbIE pAa3BUBAIOTCS MApaUIENIbHO, KaXKJas B COOTBETCTBUM C
COOCTBEHHOM JIOTUKOM, OJHAKO, HE HE3aBHUCUMO OJIHA OT JIPYIroil, a B TECHOM KOHTAaKTE W
B3auMozecTBUU. Takke B Kypce MaTEeMaTUKH MPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTaMU
anreOpbl U ONMKUCATEIbHON CTATUCTUKHU.

N3yuyenue apupMeTnyeckoro Marepuasna HaUMHAEeTCsl CO CUCTEMATU3alluu U Pa3BUTHS
3HAHWI O HATypaJbHBIX YUCIAX, MOJTYYEHHBIX Ha YPOBHE HAYAJIbHOTO O0IIEro 00pa3oBaHusl.
[Ipy >TOM COBEpILIEHCTBOBAaHUE BBIUMUCIUTEILHON TEXHUKH M (OPMUPOBAHHE HOBBIX
TEOPETHUYECKUX 3HAHHUI COYETAETCS C PA3BUTUEM BBIYHUCIUTEIBHOW KYJIbTYpbI, B YaCTHOCTH
c OOy4YeHHEM MpOCTEUIIMM MNpUEMaM MNPUKUAKA U OLUEHKH pPE3yJbTaTOB BBIYUCICHUM.
N3yuenne HaTypalbHBIX 4YMCEN MPOAODKAeTcs B 6 Kjacce 3HAKOMCTBOM C HayajlbHBIMU
MOHATUSMHU TEOPHUH JETUMOCTH.

Hauano u3ydeHust OOBIKHOBEHHBIX U JIECATUYHBIX JIpoOel OTHECEHO K 5 Kiaccy. ITo
MEPBbI ATan B OCBOCHUM JpOoOeH, Korja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHM HESIMHU,



NOHATUSAMH TeMbl. [lpu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOel B MOJHOM 00BEME
MpeIIIeCTBYET U3YUCHHIO AECITUUHBIX APOOEi, YTO 11eIeCO00pa3HO C TOUKU 3PEHHUS JIOTUKU
U3JI0’KEHUS] YMCIIOBOM JIMHMHU, KOT/Ia MpaBujia JEHCTBUM C JECATUYHBIMHU JPOOSIMH MOKHO
00OCHOBaTh YK€ W3BECTHBIMHM AJTOPUTMAMU BBINOJHEHUS JIEHCTBUH C OOBIKHOBEHHBIMU
ApoOsiMu. 3HAKOMCTBO C JECATUYHBIMU APOOSIMU PACIIUPUT BO3MOXKHOCTHU JJIsi TOHUMAaHUS
OOy4aroNIMMUCS MPUKIATHOTO NPHUMEHEHUS HOBOM 3alHdCH MpPU H3YYEHUU JPYrUX
OPEIMETOB M IIPU IPAKTHYECKOM HCIIONb30BaHMU. K 6 KiacCy OTHECEH BTOPOM 3Tam B
U3y4YE€HUU JApoOel, TIe MPOUCXOJUT COBEPIICHCTBOBAHUE HAaBBIKOB CpPaBHEHUS U
npeodpazoBaHusl ApoOel, OCBOEHUE HOBBIX BBIYUCIUTENBHBIX AITOPUTMOB, OTTAUYMBAaHUE
TEXHHUKHU BBIYMCIICHH, B TOM YMCJIC 3HAUCHUN BBIPAKEHUH, COJIEPIKAIINX U OOBIKHOBEHHBIE,
U JEeCATUYHBbIE JpOoOH, YCTAaHOBJIEHHE CBSA3EH MEXAY HHMH, pPacCMOTPEHHE NPHEMOB
pelieHuss 3afad Ha Apodu. B Hauane 6 kiacca NMPOMCXOIUT 3HAKOMCTBO C IOHSTHEM
IIPOLICHTA.

OCO00OEHHOCTBIO U3YUYEHUS TIOJIOKUTENIbHBIX U OTPULATENbHBIX YUCEN SBIISIETCS TO, YTO
OHM TaKX€ MOTYT pacCMaTpPUBATHCS B HECKOJIBKO 3TamnoB. B 6 knacce B Hadasle U3y4eHUs
TeMbl «I10JI0KUTENBHBIE U OTPULIATENIBHBIE YUCHIA» BhACISIETCA noarema «Llenpie yncnay, B
paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMM 4YHUCIAMU U JCUCTBUAMHU C
ITOJIOKUTEJIBHBIMU M OTPULIATENIBHBIMU YUCIIAMU IIPOUCXOJUT HA OCHOBE COJEPKATEIBLHOIO
MO/X0/1a. DTO MO3BOJIAET HA JIOCTYITHOM YPOBHE NMO3HAKOMUTH O0YYarOUIUXCs MPAKTUYECKH
CO BCEMHM OCHOBHBIMH IOHATHUAMH TEMBI, B TOM YHUCJIE€ W C IPaBWIAMH 3HAKOB IpH
BBINIOJTHEHUM apU(pMETHUECKUX AeicTBUi. M3ydeHune panuoHaiIbHBIX 4YMCEI HAa 3TOM HE
3aKOHYMTCS, a OyJET MPOJIOJIKEHO B Kypce aiareopsl 7 Kiacca.

IIpu oOydeHHH pemieHHI0 TEKCTOBBIX 3adad B S5—6 Kjaccax MCIONb3YIOTCS
apudmernyeckue mpuémbl pemieHus. [Ipn oTpabOTKE BBIYMCIUTENBHBIX HAaBBHIKOB B 5—6
KJIaCCax pacCMaTpUBAIOTCs TEKCTOBBIE 3aa4Yy CIEAYIOLIUX BUIOB: 3a1a4l Ha JBUKECHUE, HA
YacTH, Ha MOKYINKH, HA pabOTy M MPOU3BOAUTEIBHOCTh, HA MPOLEHTHI, HA OTHOIIEHUS U
npornopuuu. OOydaromuecs 3HAKOMSTCS C NpuéMaMu pelIeHus 3ajad  1nepedopoM
BO3MOJKHBIX BAapUaHTOB, yyaTcsi paboTaTh ¢ HH(pOpMALME, MpeACTaBICHHOW B (opme
TaOJUIl WK JUarpamMM.

B nporpamme yweOHOro kypca «MaTemaTuka» MpeaycMOTpPEeHO (opmMupoBaHue
MPONEAEBTUUECKUX alredpandeckux npeacTaBieHuid. bykBa kak CHMBOJI HEKOTOPOTO YHUCIIa
B 3aBUCUMOCTH OT MaTE€MAaTUYECKOIO0 KOHTEKCTa BBOAMUTCSA IIOCTENEHHO. byKBeHHas
CUMBOJIMKA IIMPOKO HCIOIB3YETCS MPEXKIE BCEro IS 3alUCH OOIIMX YTBEpPKICHUU H
MpEeAJIOKEHU, (OpMyJZl, B YACTHOCTU JJIA BBIYMCICHHS TE€OMETPUYECKHX BEIUYUH, B
Ka4eCTBE «3aMECTUTENA» YHUCIIA.

B mporpamme yuebHoro kypca «MaTemaruka» NpecTaBiIeHa HarjsHas TeOMETpHUs,
HaIpaBJICHHAs Ha pa3BUTHE OOPa3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOI'O BOOOpa)KEHUS,
M300pa3uUTEIbHBIX yMEHUH. OTO BaXHBIM dTall B H3YYEHUU TEOMETPUHU, KOTOPBIN
OCYUIECTBJISICTCS. Ha HArJISIAHO-TIPAKTUYECKOM YPOBHE, ONMUpPAETCs Ha HarjsagHO-00pa3Hoe
MBbIIIEHHE o0y4atonuxcs. bosbias posib OTBOAUTCS MPAKTUUECKON 1€ATEIbHOCTH, OIBITY,
AKCIIEPUMEHTY, MOAeNupoBaHu0. OOyyatoniecss 3HAKOMSTCS C T€OMETPHUYECKUMHU
¢urypaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOHPUTYpaALIUSIMU, ydaTcs
M300pakaTh WX HA HEJIMHOBAHHOM M KieT4aTOW Oymare, pacCMaTpuBaIOT UX MPOCTEHIIHE



cBoMcTBAa. B 1mpomecce wu3yyeHHs HArIAJHOM TEOMETPUM 3HAHMS, IIOJyYECHHBIE
Oo0y4aroIl¥MHUCsl Ha YPOBHE HA4YaJIbHOTO OOILIEro 0oO0pa3oBaHMsI, CUCTEMATU3UPYIOTCS U
PaCHIMPSOTCS.

CornacHo yueOHOMYy IIaHy B 5—6 Kjaccax HM3y4yaeTcsi MHTEIPHUPOBAHHBIN MpEAMET
«MaremaTukay, KOTOpPBIA BKIIIOYAeT apu(METHIECKUl MaTepual U HArJSIIHYI0 TE€OMETPHIO,
a Takke TMPOMEIEeBTUYECKUE CBEIEHUS M3 anreOpbl, OJEMEHTHl JIOTUKA M Hayaia
ONMCATEIIBHON CTaTUCTUKH.

Y4eOHbIN Kypc «AJiredpa»

AnreOpa sSBIsSETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa3oBaHUs: OHA
oOecrieunBaeT W3yYCHHWE JPYTUX JUCIUIUIMH, KaK EeCTECTBEHHO-HAyYHOTO, TaK |
T'YMaHUTAPHOTO IHMKJIOB, €€ OCBOECHUE HEOOXOIUMO ISl MPOJOJDKEHHS OOpa3oBaHUS U B
NOBCEAHEBHON KW3HU. Pa3Butue y o0OydamomMXcs HAy4YHbIX MPEACTaBICHUN O
MPOUCXOXKJICHUM ¢ CYHIHOCTH aireOpanueckux aOCTpakiuid, Ccrmocode OTpaKeHUs
MaTeMaTUYECKOM HAyKOW SBJICHHMM U TPOIECCOB B MPUPOJAE U OOIIECTBE, POJIU
MaTeMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM TIO3HAHWUM M B TIPAKTHKE CIIOCOOCTBYET
(hOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUST M KAdyeCTB MBIIUICHUS, HEOOXOJIUMBIX IS
ajanTaly B COBpeMEHHOM IudpoBoM obmiecTBe. M3ydyeHue anreOpsl obOecrieunBacT
pa3BUTHE YMEHHsS HaOMOmaTh, CpaBHUBAaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS
U BBIBOJIBI, (opMmynupoBaTh yTBepkIeHus. OcBoeHuE Kypca aiuredpbl oOecreunBacT
pPa3BUTHE JIOTHYECKOTO MBIIUICHUSI OOYYarOMIMXCS: OHM HCIOJB3YIOT JEAyKTUBHBIE U
MHYKTUBHBIE PACCYXICHUS, 0000IIEHNE U KOHKPETU3AIMI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anredpe mpearnosaracT 3HAYUTENIbHBIM 00BEM CaMOCTOSITEILHON JEATEIbHOCTH
OoOy4Jaronuxcsi, TO3TOMY CaMOCTOSITCIBHOE peIIeHUuEe 3adad  SABISETCS peau3aluei
NeSTETLHOCTHOTO TIPUHITUIIA O0yUCHHUS.

B crpykrype mnporpamMmbl ydeOHOTO Kypca «Anredpa» sl OCHOBHOTO OOIIETo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIepKaTeIIbHO-METOANYECKUe JIMHNN: «Yncma u
BBIYHCIICHUSY, «ANITeOpandecKue BBIPAKEHUS», « Y PaBHEHUS U HEPaBEHCTBAY, « DyHKIIMNY.
Kaxxnmass u3 3TuX comepiKaTebHO-METOINYECKUX JTUHUN pPa3BHBACTCS HA MPOTSHKCHUH TPEX
JIET U3YYEHHS Kypca, B3aUMOCHCTBYsI C IPYTMMHU €r0 JIMHUSIMH. B X0/1e n3ydeHus: yueOHoro
Kypca OOy4YaromMMCSi TPUXOIAUTCS JIOTHYECKH pacCyKIaTh, HCIOJIb30BaTh TEOPETUKO-
MHOXECTBEHHBIN SI3bIK. B CBSI3W C 3TUM B mporpamMmy Yy4eOHOTo Kypca «Anredpay»
BKJTFOYCHBI HEKOTOPBHIC OCHOBBI JIOTHKH, TMPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTHYECKOro 00pa30BaHMs W CIIOCOOCTBYIOIIME OBJIAJECHUIO OOYYarOIIUMHUCS OCHOB
VHUBEPCAIBHOTO  MaTeMaTH4ecKoro  si3bika.  ComepkaTelnbHOW U CTPYKTYypHOUH
0COOEHHOCTBIO yUeOHOTO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanne JuHHM «YUuCTa W BBIYUCICHUS) CIYXKUT OCHOBOW ISl JaJIbHEHIIIETO
M3YYCHUS MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YUAOIIHUXCS JIOTHYECKOTO MBIIIICHUS,
(GOpMHUpPOBAHUIO yMEHHUS TOJB30BAThCS ~ ANTOPUTMAMH, a Takke MPUOOPETEHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JUIsI TTOBCEAHEBHOM KW3HU. Pa3zBuTHEe TOHATHS O
YUCJICc HAa YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHWS CBSI3aHO C PAMOHATBLHBIMU U



MppALMOHATIBHBIMUA YKCIaMH, (POPMUPOBAHUEM MPEJCTABICHUN O JEHCTBUTEIBHOM YHUCIIE.
3aBeplIeHre OCBOCHHSI YUCIOBOM TIMHUM OTHECEHO K CPeIHEMY 00IIeMy 00pa30BaHHUIO.

CopepxaHve JIByX anreOpandeckux JIUHUM — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI M  HEpPaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO y  OOYyYarOIIMXCS
MaTe€MaTUYeCKOro amnmapara, HeoOXOJMMOIO Uil pelIeHUs 3aJad MaTEeMaTHUKH, CMEXKHBIX
NpeIMETOB M TMPAaKTUKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOrO 0OIIIEro
oOpa3oBaHMsl y4yeOHBIH MaTepuall TPYIIUPYETCS BOKPYT PaLUOHAIBHBIX BBIPAKEHUU.
Anrebpa J€MOHCTpUPYET 3HAauy€HHME MaTeMaTUKHM KakK s3bIka JUISI  IOCTPOEHHUS
MaTEMaTUYECKUX MOJEIJICH, ONMCAaHUs MPOLECCOB U SBJICHHMM peaJbHOro mupa. B 3amaum
oOyueHusi anreOpe BXOIAT TakKe JalbHEWIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS,
HEO0OXOUMOT0, B YACTHOCTH, JIJISI OCBOEHUS Kypca WH(GOPMATUKU, U OBIIAJCHHE HAaBBIKAMU
JEeNYKTUBHBIX paccykaeHuil. [IpeoOpa3zoBaHre CUMBOJIBHBIX (POPM CLIOCOOCTBYET Pa3BUTHUIO
BOOOpaKEHUs, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUECTBY.

Conepxanve (yHKIIMOHATBHO-TpaPUUECKOW JIMHUU HAIEJICHO Ha TOJIy4eHUE
oOyJaronMMuUCs 3HaHUKW O (YHKIMSIX KaK BaKHEWIIEH MaTeMaTUYeCKOM MOJENH IS
OMMCAaHUs M UCCIEOBAaHUS PAa3HOOOPA3HBIX MPOLECCOB U SBJIECHUN B MPUPOJE U OOLIECTBE.
N3ydyenne matepuana crocoOCTBYET Pa3BUTUIO Yy OOYyYaroIIMXCS YMEHHUS HCIIOJIb30BaTh
pa3IM4HbIE BBIPA3HUTEIIBHBIE CPEACTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIE, CHMBOJINYECKHE,
rpauueckue, BHOCUT BKJIaJd B ()OPMHUPOBAHHUE NPEACTABICHUA O POJIM MAaTEMaTUKH B
Pa3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo ydyeOHOMY IulaHy B 7-9 Kiaccax H3ydaeTcsi yuyeOHbI Kypc «Auredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE PAa3Zeibl COAEpKaHus: «Hucaa U BBIYUCICHUD,
«AnreOpanuecKkue BbIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Y4eoHnblit kypce «I'eomerpus»

['eomeTpusi kak OJMH M3 OCHOBHBIX PAa3/EiOB IMIKOJIbHOM MAaTE€MAaTHUKH, HWMEIOIIAN
CBOCH IIENIbI0 OO0ECIeUNTh H3YyYCHHE CBOMCTB W pa3MepoB (UTYyp, WX OTHOLICHUH U
B3aMMHOE PACIIOJIOKEHHUE, OMUPACTCS HA JOTHUYECKYIO, JOKA3aTelIbHYI JUHUIO. LIeHHOCTh
M3YUYCHHS] TEOMETPUM HA YPOBHE OCHOBHOI'O OOIIETo 00pa30oBaHUs 3aKJIFOYAETCS B TOM, UYTO
OOy4YaloIMiiCs YUYUTCS TMPOBOJUTH JOKAa3aTElbHBIE PACCYXKICHUS, CTPOUThH JIOTHYECKUE
YMO3AKJIFOUCHUSA, JIOKA3bIBaTh HWCTUHHBIC YTBEPKICHUS M CTPOUTh KOHTPIPUMEPHI K
JIO)KHBIM, MPOBOJAUTH PACCYKAECHHUS «OT IMPOTUBHOIO», OTJIMYATh CBOMCTBA OT ITPHU3HAKOB,
(dhopmyHpoBaTh OOpATHBIE YTBEPKACHUS.

BTopoil nienpio u3ydyeHusi reOMETPUM SIBJISIETCS UCIIOJIB30BAHUE €€ KaK MHCTPYMEHTA
NpU PEIICHUM KaK MATEMAaTUYE€CKMX, TaK W TMPAKTUYECKHUX 3aJ]1a4, BCTPECHAIOIIUXCS B
peanbHOM ku3HU. OOYYaAIOMIMICS OJDKEH HAYYUTHCS OINPEACIUTh TEOMETPUYECCKYIO
¢burypy, omucaTh CJIOBAaMH JIaHHBI 4YEpPTEX WM PUCYHOK, HAWTH TUIOMIAAb 3EMEIHHOTO
y4acTKa, paccuuTaTh HEOOXOJWMYIO JJIMHY OITOBOJIOKOHHOIO Kaless Wi TpeOyembie
pasmepsl rapaxa Jjisi aBTOMOOUJISL. DTOMY COOTBETCTBYET BTOPAsi, BRIUUCIUTEIIbHAS JTUHUS B
n3ydeHuu reomeTpuu. l[Ipu pereHun 3amad MPaAKTHUECKOTO XapakTepa OOyJaromIuiics
YUYUTCSI CTPOUTH MAT€MaTHUUYECKHE MOJIECIN PEAIbHBIX >KU3HEHHBIX CHUTyallMid, MPOBOAUTH
BBIUKCJICHUS U OLICHUBATh a/ICKBATHOCTh MOJYYEHHOTO PE3yJIbTaTa.



Kpaitne BakHO MOJUYEPKUBATH CBSI3U T€OMETPUU C APYTUMHU YU4€OHBIMU MpPEIMETAMH,
MOTHBHPOBATh HCIOJIb30BAaTh OMpENETICHUs] TeOMETpUYecKux (GUryp W TOHSATHM,
JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUW B (PU3MKE U TEXHUKE. DTH CBS3H
HaumOoJiee SPKO BHIHBI B TeMax «BekTopel», «TpUroHOMETpUYECKHE COOTHOILICHUSY,
«Metoa koopauHat» u «Teopema ITudaropay.

VYueonslii Kypc «I'eoMeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3Jeibl COAEPIKAHUS:
«I'eomeTrpuueckre GUrypel M MX CBOWCTBa», «l/3MepeHHe TreoMEeTpUYECKUX BEIUYUHY,
«JlexkapToBbl KOOpAWMHATBHI Ha IUIOCKOCTH», «BEKTopbl», «JIBHIKEHUS IUIOCKOCTHY,
«IIpeoOpazoBanus Mog00us.

Y4eOHbli Kypc «BepoSITHOCTD H CTATHCTUKA»

B coBpemenHoM 1u(pOBOM MHUpE BEpPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIIYI0O 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTUUYECKUX MPUIIOKEHUM, TaK U UX POJIU B
o0pa3oBaHMH, HEOOXOJUMOM KaXKJIOMy 4esoBeKy. Bo3zpacraer umciio mpodeccuii, npu
OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopomasi 0a3oBas MOATOTOBKA B 00JACTH BEPOATHOCTU U
CTAaTUCTHKHU, TaKas MOJATOTOBKA Ba)KHA JUISl MPOAOJKEHUS 0Opa3oBaHMS U AJIA YCIELIHOM
po(hecCHOHATIbHON Kapbephl.

Kax[1p1i1 4enoBeK IMOCTOSIHHO NPUHUMAET PELICHWS Ha OCHOBE MMEIOLIMXCS Y HETO
JaHHBIX. A JUIsi 0OOCHOBAaHHOTO MPHUHSTHS PEIICHHS B YCIOBUAX HEOOCTATKA MM M30BITKA
nHpopMaluu HEOOXOJAMMO B TOM YHUCJIE XOPOIIO CPOPMHUPOBAHHOE BEPOSATHOCTHOE U
CTaTUCTUYECKOE MBILIUICHHE.

MMeHHO MO3TOMYy OCTpPO BCTajla HEOOXOAMMOCTh C(HOpMHpOBaTH y OOy4aroUIMXcs
(YHKIMOHAJIBHYI0O TPAaMOTHOCTb, BKJIIOYAIOUIYI0 B C€e€0s B KauecTBE HEOThEMIIEMOU
COCTABJISIIOLIEH YMEHHE BOCHPUHMMATh M KPUTUYECKH aHAJIU3UPOBaTh HH(POPMALHMIO,
MPEACTABICHHYI0O B DPa3iu4HbIX (OopMax, MOHUMATh BEPOSTHOCTHBIM XapaKTEp MHOTUX
peanbHBIX IPOLECCOB U 3aBUCUMOCTEN, TPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HAaKOMCTBO B Yy4e€OHOM Kypce C OCHOBHBIMHM TMpUHIIMIIAMU cOOpa, aHaiau3a M
MPEACTABICHUS JAHHBIX W3 PA3IMYHBIX cep KU3HU 00IIecTBa U rocygapcTBa MpUOOIIaeT
oOy4Jaronuxcsi K 00IIeCTBEHHbIM UHTEpecaM. M3yueHrne oCHOB KOMOMHATOPUKH PAa3BUBAET
HaBBIKM OpraHU3allMK repedopa U MoAcYETa YKciia BAPUAHTOB, B TOM YHUCIE B MPUKIAIHBIX
3ajayax. 3HAKOMCTBO C OCHOBaMHU TeOpUHU IrpadoB cO34aéT MaTeMaTUyecKud (yHIaMEHT
it GOPMHUPOBAHUS KOMIIETEHIIMN B 00J1acTH MH(POpMATUKH U 1TU(DPOBBIX TexHooruil. [Tpu
M3YYEHUU CTATUCTUKU W BEPOSTHOCTH OOOrallaroTcsi MPEACTABICHUS OO0Yy4YalolUXcs O
COBPEMEHHOW KapTUHE MUpa U METOJAaX €ro uccieaoBaHus, ((OPMUPYETCs MIOHUMAHUE POJIH
CTaTUCTUKH KaK UCTOYHHMKA COLMAIBHO 3HAYMMOW MH(OpPMALIMU U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOI'O MBIIIUICHHUS.

B cootBercTBUM ¢ JaHHBIMHU LEISIMH B CTPYKType MNpOrpaMMbl Y4eOHOro Kypca
«BeposTHOCTh M CTaTUCTHKa» OCHOBHOTO OOLIEro 0Opa3oBaHUsl BBIJEICHBI CIIEAYIOIINE
coliepkaTesibHO-MeTonueckue JuHuM: «lIpencraBieHre [OaHHBIX M omMcaTeNbHas
CTaTUCTUKa», «BeposTHOCTb», «DleMeHThl KOMOWHATOpUKW», «BBegeHue B TEOpHIO
rpadoBy.

Conepxxanue nmuaun «llpencraBneHue JaHHBIX M OMHUCATENIbHASI CTATUCTUKA» CITYKUT
OCHOBOM i (OopMUpOBaHUS HaBBIKOB paldoThl ¢ uHGpOpMAIMEl: OT YTeHUS W



MHTEpIIpeTaluy UHPOpMAaIMK, MPEACTaBICHHONW B TabMuIax, Ha JuarpamMmmax M rpadukax,
10 cOopa, MpeACTaBIEHUS W aHalW3a JaHHBIX C MCIOJIb30BAHUEM CTAaTHCTUYECKUX
XapaKTepUCTHK CPEeJHUX M pacceuBaHus. Paboras ¢ JaHHBIMH, OOydarolluecs ydaTcs
CUMTBIBATH M HMHTEPIPETHPOBATH JaHHBIC, BBIABUTAaTb, APIYMEHTHPOBATh U KPUTHUKOBATH
MPOCTEHIe TUMIOTE3bl, PAa3MBIILIATh HaJ (PaKkTOpamu, BHI3BIBAIOIIMMH HU3MEHYHBOCTb, U
OLICHMBATh UX BIMSAHUE HA PACCMATPUBAEMbIC BEJIMUYHUHBI U ITPOLIECCHI.

NHTyUTMBHOE TMpPEACTABICHHE O CIy4allHOM M3MEHUYMBOCTH, HCCIEIOBAHME
3aKOHOMEPHOCTEM W TEHJICHLUUH CTAaHOBUTCA MOTHBUPYIOIIEH OCHOBOM [UISl W3YyYCHHS
TEOpPHHM BEPOATHOCTEW. bosblioe 3HaueHWe UMEIT NPAKTUYECKHE 3aJaHus, B 4aCTHOCTHU
OTIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJEIISIMU.

[ToHsiTHE BEpOSITHOCTH BBOAMUTCS KaK Mepa MpaBAoon0ous ciydaitHoro coositus. [lpu
U3y4YE€HUU Y4YeOHOro Kypca oOydaromuecs 3HAaKOMATCA C MPOCTEHIIMMHM METOJaMU
BBIUMCIICHHAS BEPOSITHOCTEW B  CIy4allHBIX OJKCHEPHUMEHTaX C PaBHOBO3MOYKHBIMHU
DJIEMEHTAPHBIMA HCXOJAMHU, BEPOSATHOCTHBIMHA 3aKOHAMM, TIO3BOJISIOIIMMU CTaBUTh U
pemiath OoJiee CIOXKHBIE 3a7ayd. B y4ueOHBI Kypc BXOJSAT HayaldbHbIE MPEICTABICHUS O
CIIy4alHBIX BEJIMYMHAX U UX YHCIIOBBIX XapPAKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYalOIIHUXCS C
MHOKE€CTBAMU U OCHOBHBIMM OIIEPALMAMU HAJl MHOKECTBAMM, PACCMATPUBAIOTCS IIPUMEPHI
IIPUMEHEHUS Ul PELICHMs 3aJad, a TaKKe HCIOJIb30BaHUS B JIPYTHX MaTEMaTHYECKUX
Kypcax U y4eOHBIX MpEaMETaX.

B 7-9 xnaccax uzyuaercs yueOHBIN Kypc «BepoSATHOCTh U CTaTHCTHKA», B KOTOPBIN
BXOZAT pasnensl: «lIpencrasieHue JaHHBIX U ONKCATENIbHAS CTaTUCTUKA», «BEposTHOCTEY,
«2IeMeHThl KOMOMHATOPUKNY, «BBeeHne B Teoputo rpadosy.

Ha n3yuenne Marematuku B 5- 9 kiaccax oTBoAuThCA 952 yaca:

- B 5 xiacce — 170 4acoB (5 4acoB B HEJIEIIO)

- B 6 xiacce — 170 yacoB (5 4acoB B HEJETIO)

- Ha y4eOHBIH Kypc «Anredpa» orBogautcs 306 wacos: B 7 kiacce — 102 gaca (3 ygaca B
Heneno), B 8 kimacce — 102 ygaca (3 ygaca B Heneno), B 9 kimacce — 102 gaca (3 ydaca B
HEJIEJIIO)

- Ha yueOHbIi Kypc «I'eomerpusi» otBoautcs 204 vaca: B 7 kiacce — 68 dacoB (2 yaca B
Heneno), B 8 kiacce — 68 yacoB (2 yaca B Henmenwo), B 9 kiacce — 68 ydacoB (2 vaca B
HEJIEJTIO)

- Ha y4eOHbI Kypc «BeposTHOCTh M cTaTucTuka» otBoauTcs 102 waca: B 7 kiacce — 34
yaca (1 gac B Henento), B 8 kinacce — 34 gaca (1 yac B Henento), B 9 kinacce — 34 yaca (1 yac
B HEJICJIIO)



COJEP XAHME OBYUYEHUA
S KUIIACC

HarypaJjibHble 4nciIa U HYJIb

Harypansnoe uncno. Psan Harypansubix uncen. Yucno 0. M300paxkeHne HaTypaIbHBIX
YHUCeJ TOYKaMU Ha KOOPJUHATHOM (YMCIIOBOM) IPSIMOIA.

ITo3unmonHas cucrema cuuciieHus. PuMckas Hymepanus Kak IpuMep HEO3ULUMOHHON
CUCTEMBI CuucieHusd. /lecaTuynas cucrema CUuCIICHUS.

CpaBHeHHE HaTypalbHBIX YMCEJ, CPABHEHUE HATYPAJIbHBIX 4HceNl ¢ HyJdEM. CocoObl
cpaBHEeHUS. OKpyIJIEHUE HATYPAIbHBIX YUCET.

CrnoxxeHre HaTypaJIbHBIX YHUCEN, CBOMCTBO HYJS IPHU CIOKEHHH. BblunTaHue Kak
JeiicTBre, OOpaTHOE CIIOKEHHIO. YMHOXEHHE HaTypaJbHbIX YHCEN, CBOWCTBA HYNIS U
€AVHUIBI TP YMHOXKEHUU. [leneHue kak aeicTBue, oOpaTHOE YMHOKEHHIO. KOMIIOHEHTHI
NEUCTBUM, CBsI3b MexAy HuMH. IIpoBepka pesynbTaTa apuPMETHYECKOTO ACHCTBUS.
[lepemecTuTeIbHOE W COYETATEIBHOEC CBOMCTBA (3aKOHBI) CJIOKEHHS W YMHOXKCHHS,
pacnpeeuTeIbHOe CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonb3oBanue OykB A1 0003HAUYEHUS HEM3BECTHOTO KOMIIOHEHTA M 3alllCH CBOMCTB
apu(pMEeTUIECKUX JCHCTBUIA.

JlenuTenu W KpaTHbIE YHCIIA, PA3JIOKEHHE HAa MHOXUTENW. [IpocTeie M coCTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTKoM.

CreneHb C HaTypajdbHBIM IOKa3aTelIeM. 3allMCh YWCIa B BUAE CYMMbI pa3psIHBIX
ClIaracMbiX.

HucmoBoe BbIpaXeHUE. BplYuCiieHME 3HAYEHUM YMCIIOBBIX BBIPAKEHUN, NOPSIAOK
BBINIOJIHEHUS JeWCTBUU. Mcrmonp30BaHME TIPU  BBIYMCIEHUSAX NEPEMECTUTENIBHOTO U
COUYETAaTEIbHOIO CBOMCTB (3aKOHOB) CIIO)KEHHSI M YMHOXEHMS, pacIpenenTeIbHOro
CBOMCTBA YMHOKECHHUS.

Jpodu



[IpeacraBnenne o apobu kKak crocoOe 3amucu 4acTh BelMWduHbI. OOBIKHOBEHHBIE
apoou. IlpaBunpHble W HempaBWiIbHble apobu. CMemaHHass JgpoOb, MPEICTaBICHUE
CMEIIaHHOW JIpoOW B BHJIE HEMPaBUJIBLHON NpoOU W BBIACICHHE LIENON 4YacTW 4YHcla U3
HenpaBuwiIbHOU Apoou. M3o00pakeHue apobeil ToukamMu Ha 4ducioBOM mpsimoil. OCHOBHOE
cBoiictBo apoou. Cokpamenue apooOeit. IlpuBeneHue apoOW K HOBOMY 3HAMEHATEIIO.
CpaBHeHue npo0eil.

CrnoxeHue U BbIUMTAHUE ApoOeil. YMHOKEHHUE U JieJieHrue ApoOeit, B3auMHO 0OpaTHBIE
npobu. HaxoxaeHue yacTy 1eioro U Ueoro mo ero YacTH.

Hecatuunas 3amuck ApoOei. IlpencraBieHue AecsATUYHOM JapoOM B BUJIE
OObIKHOBEHHOH. WM300pakeHue JecATUYHBIX JApoOeld TOYKAMH Ha YHCIOBOM MPSIMOIl.
CpaBHEHHE JECATUYHBIX APOOEil.

Apudmernueckre ACHUCTBUS C JCCATUYHBIMU ApoOsSiMU. OKpYyTJIeHHE ACCATHYHBIX
TPOOCH.

PeleHune TeKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3a7a4 apupMETUYECKUM criocoOoM. Pelienne norudyeckux 3azaay.
Pemenue 3amau nepedOpoM BCEX BO3MOXKHBIX BapHAHTOB. VICMOJIb30BaHHME MpPU PELICHUH
3a/1a4y TabJIUIl U CXEM.

Pemenne 3amay, coiaepKamyMx 3aBHCHUMOCTH, CBS3BIBAIOIIME BEJIUYUHBL: CKOPOCT,
BpeMs, PacCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOUMOCTh. EAMHUIIBI U3MepeHus: Macchl, 00bEMA,
LEHbI, PACCTOSHUSA, BPEMEHH, CKOpPOCTU. CBA3b MEXKIy €AMHUIAMU HU3MEPEHHS KaXKI0h
BEJINYUHBI.

Pemenrie oCHOBHBIX 3aJ1a4 Ha JPOOU.

[IpeacraBienue NaHHBIX B BUIE€ TaOIMI], CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpus

Harnsanaele npeacraBiaeHuss o purypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JyY,
yIoJI, JIOMaHasi, MHOT'OYI'OJIbHUK, OKPYXKHOCTb, Kpyr. Yroi. lIpsmoi, oCTpeiil, Tynmou u
Pa3BEPHYTHIN YIJIbIL.

JlnnHa oOTpe3ka, METpPUYECKHE eAUHUIBl JIMHBL. JuHa JomaHoOW, mepuMerp
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTPOEHUE YTII0B C MOMOIIBIO TPAHCIIOPTHPA.

Harnsauele npexacraBieHus o  ¢Gurypax Ha  IJIOCKOCTH:  MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o6pakenue ¢puryp, B TOM uucie Ha kierdaToit Oymare. [loctpoenue kondurypanmii
U3 YacTell MmpsiMoil, OKPY>KHOCTH HAa HEJIMHOBAHHOW M kieTdarod Oymare. VMcnosb3oBanue
CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBAaIpaTa.

[Tnomans NpSIMOYTOJIbHUKA U MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX u3
MPSMOYTOJILBHUKOB, B TOM 4uciie QUTyp, M300paKEHHBIX HA KieTdaTo Oymare. EnuHuUIibI
M3MEPEHHUS IIOIAIH.

Harnsanele mpeacTaBieHHMsT O MPOCTPAHCTBEHHBIX (UIypax: MPsIMOYTOJbHBIM
napauienenunen, Ky0, MHOTrorpaHHuku. M3o0pakeHne NpoCTEHIINX MHOTOTPAHHUKOB.
Pa3BépTku kyba u mapamnenenunena. Cosmanue mMojneneli MHOTOTPAaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MaTEPUATIOB).

O0BEM NpAMOYTOIBHOTO Napajuienenunena, kyoa. Equnuiel uamepenust o0bEMa.

6 KIIACC



HarypajabHble yuciaa

ApudmeTrnueckue ASUCTBHS ¢ MHOTO3HAYHBIMU HATYypajdbHBIMU 4HclaMu. UucioBbie
BBIPQXKEHMS, TOPSAOK JEWCTBUH, HCIIONb30BaHHE CKOOOK. Mcmonb3oBaHue 1pu
BBIYHCIICHUAX NEPEMECTUTEIBHOIO M COYETATEIIBHOIO CBOMCTB CIIOKEHUS M YMHOXKCHHS,
pacupenenuTeNbHOro CBocTBa YMHOXKEHUA. OKpyTiIeHHE HaTypajJbHbIX YUCEN.

Jlenutenu W KpaTHBIE YHCIIa, HAUOOJBIMUN OOIMUN NETUTENb U HaMMEHBIEeEe OO0IIee
KpaTHoe. [[enMMocTb CyMMBI U IPOU3BENCHHUS. [[eneHne ¢ 0CTaTKOM.

Apoou

OObIKHOBEHHAas ApoOb, OCHOBHOE CBOMCTBO IpoOH, coKpalleHue qpooeil. CpaBHEHUE U
yrHopsouuBaHue Apooeil. Pemenne 3a1ad Ha HaXOXKAEHUE YaCTH OT LEJIOr0 U LEIOro Mo €ro
gacTu. [[poOHOE YKCIIo Kak pe3ynabTar aeneHus. [IpencraBienne AecATUIHON ApoOH B BUIE
OOBIKHOBEHHOM JApoOM M BO3MOXHOCTh IPEJCTABICHUS OOBIKHOBEHHOW IpoOM B BUJE
AecsITUUHOM. [lecaTuunble 1poOu U MeTpudeckas cuctema Mep. ApupMeTHiecKue 1eiCTBUs
Y YHUCJIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSMHU.

OtHowienue. JleneHne B JaHHOM OTHouleHWU. Macmtad, nponopuus. I[IpuMenenue
IIPONIOPLIMM MPH PEILICHUH 3a1a4.

IlonsiTne mnpoueHta. BplunciaeHHWE NPOLIEHTa OT BEJIWYMHBI M BEIWYMHBI 10 €€
NpOLEHTY. BbIpakeHne NpoLeHTOB AeCATUYHBIMU ApoOsMU. Perenne 3a1ad Ha MPOLIEHTHI.
BripakeHne OTHOIIEHNS BEJIMYHUH B ITPOLIEHTAX.

HonoxuTenbHbIC U OTPULATEIbHBIC YUCIA

[TonoxurensHble W OTpULATENbHbIE uHcaa. lLlenble 4wncna. Mopayne  4wmcia,
reoMeTpuyeckas MHTepIpeTauus Monayis uucia. M3o0paxeHue uumcen Ha KOOPAMHATHOU
npsimoi.  YUucnoBele mnpomexyTku. CpaBHeHHe uucel. ApupMETHYECKHE IeHCTBUS C
ITOJIOKATENIBHBIMU M OTPULIATEIIBHBIMHU YU CIIAMM.

[IpsamoyrospHas cucTeEMa KOOpPAMHAT HA INIOCKOCTH. KoopawHaTel TOYKHA Ha
IJIOCKOCTH, abcuucca M opauHarta. IloctpoeHue Touek M (uryp Ha KOOpAMHATHOU
IIJIOCKOCTH.

BykBeHHbBIe BHIpAaKEHUA

[IpumeHnenne OyKB [Jsi 3allUCH MATEMATHYECKUX BBIPAKEHUN M MPEAJIOKEHHI.
CaoiicTBa apu@MeTHUECKUX AEUCTBUI. ByKBEHHbIE BBIPQXKEHHSI U YHCIIOBBIE TIOJICTAHOBKH.
BykBeHHbIE paBEHCTBa, HAXOXKJEHUE HEU3BECTHOTO KOMIOHEHTa. PopMyiibl, (OpMYyJIbl
nepuMeTpa U IJIoLaan MpsiMOyToIbHHUKA, KBaJpaTa, 00bEéMa napajuiesenumnena u Kkyoa.

Pemienne TeKCTOBBIX 32124

Pelenne TekcTOBBIX 3a7a4 apu(pMETUYECKUM cIOcOO0OM. PelieHue toruueckux 3aaad.
Pemenue 3aa4 nepe6opoM Bcex BO3MOMXKHBIX BApPUAHTOB.

Pemenne 3amad, comepkalMx 3aBUCHMOCTH, CBS3BIBAIOIIMX BEJIWYHUHBI: CKOPOCTb,
BpEMSI, PacCTOSHUE, II€Ha, KOJIUYECTBO, CTOMMOCTb, NMPOU3BOAUTEIHHOCTh, BpeMs, 00BEM
paboThl. EAMHUIBI M13MEpEHUs: MacChl, CTOMMOCTH, PACCTOSIHUS, BpEMEHH, CKOpOCTU. CBA3b
MEXK]ly €EAUHULAMU U3MEPEHUS KAXKIOW BEJIMYHHBI.

Pemienne 3amay, CBSA3aHHBIX C OTHOLUIEHHWEM, IPONOPLMOHAIBHOCTBIO BEJINYMUH,
MPOLIEHTaMH; pPEIIeHHE OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

OueHka W MpUKHIIKA, OKpyriieHue pe3ynbrara. CocTaBieHUE OYKBEHHBIX BBIPAKEHHM
10 YCJIOBHIO 3aa4H.



[IpencraBneHue NaHHBIX C MOMOIIBI0 Ta0nuil U auarpaMM. CtonOuyaTsie TUarpamMmbi:
YTEHHUE U MOCTPOECHHE. UTeHHE KPYTOBBIX IHArpamM.

Harasagnas reomerpus

Harnsguele npeacrasieHus o (purypax Ha IJIOCKOCTU: TOYKA, IpsMasi, OTPE30K, JIyd,
yTOJ1, IOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

B3auMHOe pacnonoxeHue JByX MpPSMbIX Ha IUIOCKOCTH, IapajuieibHbIE MpPSMBIE,
NEPIEHANKYJIIpHBIE TpsMbIe. MI3MepeHue pacCTOSHUN: MEXIY ABYMsS TOUKaMH, OT TOYKH J10
OPSIMOM, JUIMHA MapIIpyTa Ha KBaJAPaTHOM CETKE.

N3mepenre n MOCTPOCHUE YIJIOB C MOMOINBIO TPAaHCHIOpPTHpa. BUabl TpEyroabHUKOB:
OCTPOYTOJIbHBIM, MNPSAMOYTOJbHBIM, TYIOYTOJbHBIM, PaBHOOEIPEHHBIN, PaBHOCTOPOHHHMIA.
YeTbIpEXYrOJbHUK,  OPUMEPBl  YETBIPEXYTrOJbHUKOB.  [IpAMOYTroiabHUK,  KBajparT:
UCIIOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, AMaroHaneil. M3o0paxkeHne reomeTpuyeckux Gpuryp
Ha HEJIMHOBAHHOM OyMmare C HCIOJIb30BAHUEM LMPKYJsl, JIMHEHWKH, YIrOJbHUKA,
Tpancnoptupa. [loctpoenus Ha kieTyaroil Oymare.

[lepumerp ™mHoOroyronpHuka. [loHsATHe ™IOWEAAM QUIYPBL, €IUHUIBI WU3MEPEHUS
riomwaau. [pubnmxénnoe n3mepenne mwiomaan GuUryp, B TOM YMCIIE Ha KBAJIPaTHOU CETKE.
[TpuOnmxE€HHOE U3MEPEHNE ATMHBI OKPYKHOCTH, IUIOLIAAN KpyTa.

CummeTpus: IeHTpaabHas, 0CeBas U 3epKajbHas CUMMETPUHU.

[locTpoeHrne CUMMETPUYHBIX QUTYP.

Harnsinaele mpeacTaBieHHs O MPOCTPAHCTBEHHBIX (UIypax: Hapajuiesienunesn, Kyo,
npusMa, NUpaMuja, KOHYC, IWIMHAp, map u cdepa. M3o0pakeHne mpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, LUIUHApPA U KoHyca. Co3naHue Mojenei
IIPOCTPAHCTBEHHBIX (UTYp (13 Oymaru, NpOBOJIOKH, INTACTHIIMHA U IPYTUX MaTEPUAJIOB).

[Tonsatue  0o0BEMa, eauHULBI U3MEpeHHsT 00bEMa. OOBEM  MPSIMOYTOJIHLHOTO
napajienenunena, Kyoa.

Y4eOHblil Kypc «Auaredpa»
7 KIIACC

Yucia 1 BbIYUCICHUSA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO] OT OJHOW (POPMBI 3amUCH APOOEH K
npyroui. IloHATHe panMOHAJIBHOIO 4YHMCiA, 3allMCh, CPAaBHEHUE, YIOPAJIOYMBAHUE
pauMOHAIBHBIX YKCell. ApudMeTHUECKUE ACUCTBUS C pallMOHAIBHBIMU YuciaamMu. Pemenue
3a/la4y U3 peasibHOW MPaKTUKKU Ha YacCTH, Ha IPOOHU.

CreneHb ¢ HaTypaJIbHBIM IOKa3aTeNleM: oNpezesieHue, mpeoOpa3oBaHue BhIPAXKEHUN Ha
OCHOBE OIpeIeNIeHus, 3auch OOIbIINX YKcel. [IporeHTsl, 3anuck NpOLEeHTOB B BUJIE ApoOU
U ApoOu B BUJE MPOLEHTOB. TpH OCHOBHBIE 3aJayd Ha MPOLEHTHI, PEIICHHE 3a7ad W3
peaIbHOM NIPAKTUKHU.

[IpuMmeHeHne NPU3HAKOB JEJIUMOCTH, PA3j0KEHUE Ha MHOXKHUTEIN HaTypaJIbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHasl MPONOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPaKEeHUs

IIepemMeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAXKEHHUS C IEPEMEHHOMU. JlOIyCTUMBIE 3HAUEHHUS
nepeMeHHbIX. llpencraBieHne 3aBUCUMOCTH MEXIY BeEJIMYMHAMU B BUAE (OPMYJIBL



Boruncnenuss mo ¢opmynam. IlpeoOpazoBanue OYyKBEHHBIX BBIPRKEHUN, TOXKIECTBEHHO
PaBHBIE BBIPAXKEHMSI, IPABUIIA IPEOOPA30OBAHUSA CYMM U MPOU3BENECHUI, PAaBUIIa PACKPBITHS
CKOOOK M MpUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

Opnounensl W MHorouneHel. Crenenb MHorowieHa. CiioXKeHHE, BBIYUTAHHE,
YMHOXXE€HHE MHOTOWICHOB. DOpMyJbl COKPAIIEHHOTO YMHOXEHUA: KBAaApaT CyMMbI U
KBagpaT pazHocTH. @DopMmyna pa3sHOCTH KBaJApaToB. PasiiokeHWe MHOTO4YIECHOB Ha
MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb  YypaBHEHHs, IpaBuUja  NpeoOpa3oBaHUs  ypaBHEHMS,
PaBHOCUIIBHOCTbh YPaBHEHUU.

JluHerHOEe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCJIO KOPHEW JIMHEMHOIO YpPaBHEHUS,
pelieHrne JUHEWHbIX ypaBHeHUN. COCTaBIICHHE YpPaBHEHUM MO YCJIOBHIO 3aJaud. Pemienue
TEKCTOBBIX 337144 C IIOMOILBI YPABHEHHM.

JIuneliHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. CucrteMa IByX JTUHEUHBIX
ypaBHEHHUH C JBYMs MEPEMEHHbIMU. PerieHne cuctemM ypaBHEHHUM CIIOCOOOM IMOJICTAaHOBKH.
IIpuMeps! perieHus TEKCTOBBIX 3a7a4 C [IOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUUHA

Koopaunara toukn Ha mpsmoil. UucnoBele NpoOMeEKYTKU. PaccTosHME MEXay IBYMs
TOYKAMHU KOOPJAUHATHOMN MPSIMOM.

[IpsimoyronbHas cucreMa koopauHaT, ocu OX u Oy. AOcuucca U opAMHATAa TOUYKH HA
KOOpAMHATHOM miockoctu. [Ipumeps! rpadukoB, 3a1aHHbIX Gopmyiaamu. YteHue rpapukoB
peanbHbIX 3aBucuMocTeil. [lonstue dynkuuu. ['papuk Qyskiuu. CpoiicTBa (yHKIUM.
Jluneiinas ¢yakums, e€ rpaduk. I'padux ¢yskumm y = |X|. ['padudeckoe pernieHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHU.
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Yuciaa v BBIYUCICHUA

KBagpatueiii kopenb u3 uucina. [lonsarue o0 uppanumoHanibHOM uuciie. JlecaTuyHbie
npuOIMKEHNsT UppallMoOHaNbHBIX yncen. CBolcTBa apupMETHUECKIX KBAaPATHBIX KOpHEH U
UX TpPUMEHEHHWE K NPeoO0pa3oBaHUIO YUCIOBBIX BBIPAKEHUH U BBIYUCICHUSM.
JlercTBUTENBHBIC YHUCIIA.

CrernieHsb ¢ 1eJbIM MoKaszaTesieM U €€ cpoiicTBa. CTangapTHas 3aMUCh YHCIa.

AJire0panvecKue BbIPaKeHUs!

KBazgpaTHbIil TpEXUIIEH, pa3JI0KEHUE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEIIN.

AnrebOpandeckas npoOb. OCHOBHOE CBOWMCTBO anredpamyeckod apoou. CroxeHue,
BbIUUTAHUE, YMHOXKEHHE, JIeJIeHHe anreOpandeckux apobOeil. ParrioHanbHble BBIpAKEHUS U
UX MpeoOpa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, opmyna KopHel KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHUM, CBOASIIMXCA K JHMHEHMHBIM M KBaJapaTHbIM. [IpocTteifmme npoOHO-
palMOHAJIBHBIE YPABHEHHS.



I'paduaeckas nHTEpIpETANHSI YPABHEHUH C ABYMS IEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
YPaBHEHUH C IBYMs NEpEMEHHBIMU. [IpuMephl pemennss CUCTEM HEJIMHEUHBIX YPABHEHUN C
IBYMs IIEPEMEHHBIMU.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HucmoBble HEpaBEeHCTBA M HX CBOWCTBA. HepaBeHCTBO € OOHONW IIEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OAHOM mepeMeHHOUW. CHCTeMbI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOyHKIUU

[lonstne ¢Qynkuun. OOnacTh OMpeNeNeHUs W MHOMXKECTBO 3HAYEHUN (PYHKIIHH.
CrnocoOsI 3a1aHust QyHKITHA.

I'paduk dynkiuu. Yrenue cBoiicTB QyHkiuu mo e€ rpaduxy. Ilpumeps rpaduxon
(GyHKIMIA, OTpa)KaIOIIUX peaIbHbIE MPOIECCHI.

@OYHKIMU, OMUCHIBAIOLTUE MPSAMYIO U OOPaTHYIO POMOPIMOHATIEHBIE 3aBUCUMOCTH, UX
rpaduxn. Pyskmun Yy = X2, Y = X3, Y = VX, y=|x|. 'paduueckoe pemenne ypaBHeHHH 1
CUCTEM YPaBHECHUM.
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Yuciia ¥ BBIYMCICHUSA

PanonanpHpie  uMcnia, UppalMOHATIbHBIE YMCIA, KOHEYHbIE U  OECKOHEUHBIC
JeCATUYHbIE JpoOu. MHOXKECTBO NIEWCTBUTENBHBIX YHCEN, JCHUCTBUTEIBHBIE YHCIA KaK
OECKOHEYHbIE JIeCATHYHbIE JpoOu. B3aMMHO OJHO3HaYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHeHHE EMCTBUTENIBHBIX YHCEI, apU(PMETUYECKUE IEUCTBHS C ACHCTBUTEIBHBIMU
YU CIIAMHU.

Pa3mepbl 00BEKTOB OKpYXAlOLIEro MHUpa, JJIUTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM
MHpE.

[Tpubnuk€HHOE 3HAUYEHHME BEIMYMHBI, TOYHOCTH MpUOIMXKeHUs. OKpyrieHue 4ucedn.
[Ipuknaka 1 OLIEHKA pEe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUHN, CBOISIIUXCS K IUHEUHBIM.

KBagpaTtHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOIAIIMXCA K  KBAJIPATHBIM.
bukBaapatHoe ypaBHeHue. [IpuMepsl peleHuss ypaBHEHUM TPETbEN U YETBEPTOM CTEIEHEN
Pa3J10)KEHNEM HA MHOKUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ yYpaBHEHMA.  PereHue  TEKCTOBBIX  3a/a4y
anreOpanyecKuM METOJIOM.

VYpaBHeHUE ¢ ByMs NEPEMEHHbIMU U ero rpaduk. PemeHue cucteM OBYX JIMHEWHBIX
YpPaBHEHHUH C IByMs IEpEMEHHBIMU. PerieHue cuctemM IByX ypaBHEHHMH, OJHO M3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOPOU crerneHu. ['paduyeckas nHTEpHpETaus CUCTEMbI YpaBHEHUHN
C ABYMsI IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNredpandeckuM CIocoooM.

HuciioBble HEPABEHCTBA U UX CBOWCTBA.



Pemienue MHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHne crucrtem JIMHEWHBIX
HEPaBEHCTB C OAHOU nepeMeHHoi. KBaaparHeie HepaBeHcTBa. ['paduueckas mHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

DOyHKUNHA

KBanpatuunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapaGosa, KoopAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUHU MTapaloJIbI.

Ipaduxu dynxumit: Y = kx, y = kx + b, y = k/x, y = x3,y =X, y = x|, 1 ux cBoiicTsa.

YucioBbIC MOCIEI0BATEIBLHOCTH U MPOrPecCum

[lonsiTME  YKMCIIOBOM  TOCJIENOBATENBHOCTU.  3aJaHH€  IOCJIEI0BATEIbHOCTH
pPEKyppEeHTHOH GopMyIoit u GopMyInoi N-ro dieHa.

Apudpmernueckas U reomeTpuyeckas nporpeccur. Popmyibl  N-rO  4YjeHa
apu(pMEeTUYECKON U TEOMETPUUECKON MPOTrPECCHiA, CyMMBI IIEPBBIX N UJICHOB.

N300paxkeHne WIEHOB apU(PMETUUECKON U I€OMETPUUECKON MPOTPECCUil TOYKaMU Ha
KOOPJIMHATHOM IUNIOCKOCTH. JINHEMHBIN U SKCIIOHEHINAIBHBIN pOCT. CII0XKHBIE POLIEHTHI.

Y4eOHblil kKypc «I'eomerpus»
7 KIIACC

Havanenble nonsATra reomerpun. Todka, npsmasi, OTpe30K, JIyd. YToJda. Buasl yrios.
BeprukanbHble W CMexHBIE yIUIBl. buccekrtpuca yria. JloMaHas, MHOIOYTOJBbHHUK.
ITapannenbHOCTh ¥ NEPIIEHAUKYIIAPHOCTD NPAMBIX.

Cummerpuunble  Qurypel. OcCHOBHBIE CBOMCTBa oOceBoi cumMmeTpuu. llpumepsl
CUMMETPHH B OKPYKAIOIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C THOMOIIBK) IUPKYJIS W JUHEHMKHU. TpeyronpHuK. Beicora,
MearaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN U PABHOCTOPOHHUM TpeyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa M TpPHU3HAKK PABHOOEIPEHHOrO TpeyroibHUKa. IIpu3Haku paBeHCTBA
TPEYTOJIBHUKOB.

CBOMCTBA ¥ IPU3HAKY NapaJUIEIbHBIX IPsAMBIX. CyMMa yIJIOB TPEyroJibHUKA. BHenmHue
YIJIBI TPEYTOJIbHUKA.

[IpssMoyrosibHBIN TpeyroiabHUK. CBOMCTBO MEQUaHbl MPSIMOYTOJIBHOIO TPEYrOJIbHUKA,
IPOBEAEHHON K ruroreHy3e. lIpu3Hakm paBeHCTBA NPSAMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C yTIIOM B 30°.

HepaBencTtBa B reomMeTpuu: HEPAaBEHCTBO TPEYIOJBbHHUKA, HEPABEHCTBO O JUIMHE
JIOMaHoOM, TeopeMa 0 OOJBIIEM yIiie U OoJblliel CTOpOHE TpeyrojbHukKa. [lepnenaukysp u
HAaKJIOHHAs.

I'eomerpruueckoe mecto Touek. buccekrpuca yria U CEpeaUHHBIN NEPIEHAUKYISAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYI, XOpJla M JHWaMeTp, UX CBOICTBAa. B3anmMmHOE pacmnosioxkeHue
OKPYXXHOCTH M npsimoii. KacaTenbHas u cexymias K OKpy»KHOCTH. OKpYHOCTb, BIUCAHHAs B
yroJi. BnucaHnHas 1 onrcaHHas OKpYKHOCTH TPEYTOJIbHHUKA.
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Yerpipéxyronpauku. [lapamnenorpamMm, ero nmpu3Haku M CBOMCTBA. YacTHbIE ciydan
napajyuieorpaMMoB (IIPsIMOYTOJIBHUK, pOMO, KBaIpaT), UX MPU3HAKH U CBOMCTBA. Tpamenus,
paBHOOOKas Tparnenusi, €€ CBOMCTBA U MpU3HaKku. [IpsMoyroiabHas Tpamnemus.

Meron ynBoenusi Menuansl. LlenTpanbaas cummerpus. Teopema @aneca u Teopema o
MIPOMOPIIMOHAIIBHBIX OTPE3KaAX.

Cpennue TMHUM TPEYroJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHUKa.

[Tomobue  TpeyronbHuKoB,  KodpdunueHt  nomodus. IlpusHakum  momoOus
TpPEYroJbHUKOB. [IpruMeHeHne noqo0ust npu pelieHun MpakTUYeCKUX 3a/1ay.

CaoiicTBa 1iomaaeit reomerpuyeckux puryp. opmynsl 1is TUIOHIAAN TPEYTOJIbHUKA,
napajienorpamma, pomoa u tpaneruu. OTHOIIeHHe TIoMAAe MoJ0OHBIX GUTYD.

Brruncnenue miomaaei TpeyroabHUKOB M MHOTOYTOJIbHUKOB Ha KJIE€TYaToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu pemieHUu MpakTUUYECKUX
3ajad.

CuHyC, KOCHHYC, TaHT'€HC OCTPOr0 YIJVIa MPSIMOYTOJBHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. TpuroHomerpudeckue pyHkuuu yrios B 30, 45 u 60°.

BrnimcanHble M HEHTpaAJIbHBIE YT, YTOJI MEXAY KacaTeIbHOW U XOPAOH. YTIbl MEXIY
XOpAaMyd W CEeKyllMMH. BnucaHHple M ONHCAaHHBIE YETBIPEXYTOJBHUKU. B3aumHoe
pacnojoxeHue IByX okpyxkHocTeil. Kacanue okpyxkHocteil. OOiue KacateabHble K JABYM
OKPYXHOCTSIM.
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Cunyc, kocunyc, taHreHc yriaoB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPHUECKOE
TOX1EeCTBO. POPMYIIBI IPUBEACHUS.

Pemenne tpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TeopemMa CHUHYCOB. Pemienue
MPAKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB ¥ TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O MNpPOM3BENEHUN OTPE3KOB XOPH, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB
CEKYLINX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

Bekrop, mimHa (MOAynb) BEKTOpPA, COHAMNPABICHHBIE BEKTOPBI, MPOTHUBOIOJIOXKHO
HaIlpaBJEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEPALIMH HaJ
BekTOpaMu. Pa3ziokeHue BEKTOpa MO JABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatbl
BekTOpa. CKaJsIpHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKICHHUS IUIMH U YIJIOB.

JlekapTOBBl KOOpPAMHATBI HA IUIOCKOCTH. YPaBHEHUS MNPSIMOM U OKPYKHOCTH B
KOOpPJIMHATAX, IEPECEUEHUE OKPYKHOCTEN U MpsAMbIX. MeToa KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIbBHUKH. JlJIMHA OKpY:KHOCTH. ['pamycHas M paauaHHas mepa
yTJ1a, BBIYUCIEHUE JUIMH OyT OKpYyKHOCTel. [imomanp kpyra, cekTopa, CErMeHTa.

JIBMKeHHUS  TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM Quryp (dJIeMeHTapHbIe
npencraienus). [lapannensueiii nepenoc. [ToBopor.

Y4eOHblil Kypc «BeposITHOCTb M CTATHCTHKA
7 KIIACC
[Ipencrapienue NaHHBIX B BUJAE TaOJUIl, Auarpamm, rpadukoB. 3amnojiHeHUE TaOJuII,
YTE€HUE W TOCTPOCHHE JuarpaMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYroBbiX). UTeHue



rpauKoOB pealbHBIX MpOIecCOB. V3BnedueHne wHPOpMANMKM W3 AWarpaMM U TaOJHII,
HCIIOJIb30BAaHUE U UHTEPIPETALUS JaHHBIX.

OnucarenbHasi CTaTUCTUKA: CpeiHEEe apuPMETHUECKOe, MeAraHa, pa3Max, HauboJbIee
Y HauMEHbIIIee 3HaYeHUs1 Habopa YMCIIOBBIX JaHHBIX. [Ipumepsl ciydaitHOM H3MEHYHUBOCTH.

CrnyyaiiHbplli 3KCHIEpUMEHT (OMBIT) W ClydaiiHoe coObiTHe. BeposTHOCTH M dacToTa.
Ponb ManoBepOSATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUH B MPHUPOJE U B OOIIECTBE.
MoHerTa u urpanbHas KOCTb B TEOPHUH BEPOSITHOCTEN.

I'pad, Bepmmna, pe6po. CreneHb BepiiuHbl. Yuciao pédep M cymMMapHasi CTENEHb
BepivH. [IpencraBnenue o cBaznoctu rpada. Lenu u nuxisl. [yt B rpadax. O6xon rpada
(oiimepoB myTh). [Ipeacrasienue 06 opueHTHpOBAaHHOM rpade. Pemenne 3a1ad ¢ mOMOIIBIO
rpados.
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[IpeacraBieHue naHHBIX B BUAE TaOJIUI, 1UarpamMmm, rpaukoB.

MHOX€eCTBO, 3JEMEHT MHOYKECTBA, NOJAMHOXKECTBO. Onepannu HaJx MHOKECTBAMU:
oObequHEHue, nepeceueHue, pAomnoiaHeHue. CBOHCTBa omnepaluil HaJg MHOYKECTBAMH:
IIEPEMECTUTENBHOE, COYETATENBHOE, PACHPEACINUTENBHOE, BKIOYEHUA. lcrons3oBanue
rpauyecKoro NpeaCTaBICHNUsS MHOXECTB JJIi ONMMCAHMs peajbHbIX MPOIECCOB U SIBICHUH,
IIPU PEIECHUN 3a/1a4.

N3mepenne paccemBanus JaHHBIX. J(MCHEpcUs M CTAaHAAPTHOE OTKJIOHEHHE YMCIOBBIX
HabopoB. JlnarpamMmma paccerBaHusI.

DOnemeHTapHble COOBITHSA ciay4ailHoro ombiTa. CiydaiiHple coObITHS. BepositHocTH
coObITUi. ONBITEI C PABHOBO3MOKHBIMU 3JI€MEHTApHBIMU COObITUSIMU. CiydailHbIi BBIOOD.
CBsi3p MEXIYy MaJIOBEPOSTHBIMA M IPAKTHYECKU JIOCTOBEPHBIMU COOBITHUSIMH B HPHUPOJIE,
00I11IeCTBE U HAYKE.

HepeBo. CBoiicTBa JAEPEBBEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BUCIYCH
BEPILIMHBI, CBSA3b MEXJYy YUCIOM BEpIIMH U yucioM pedep. IlpaBuno ymHoxenus. Pemenue
3a/1a4y ¢ MOMOIIbIO TpadoB.

[IpotuBononoxueie coObiTus. Junarpamma Oiinepa. OObeAMHEHUE W TEpPECEUYCHUE
coObiTii. HecoBMecTHbie coObiTusA. Dopmyna cloKeHUs BEpOSTHOCTEH. Y CIOBHas
BeposiTHOCTh.  IIpaBuno  ymHoxeHus. HeszaBucumblie  coObiTus.  IlpencraBieHue
DKCIIEpUMEHTAa B BUJE JAepeBa. PerieHue 3aa4 Ha HAXOXKACHUE BEPOSITHOCTEN € ITOMOIIBIO
JI€peBa CIy4ailHOTO AKCIEPUMEHTA, AUarpamMm Diliiepa.
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[IpeacraBnenrie AaHHBIX B BHJAE TaOJMI, AMAarpamM, TpaduKoB, HHTEpHpPETALUs
JaHHBIX. YTeHHE U MOCTpOEHHE TaOHL, IUarpaMm, rpa)uKoB MO PEAIbHBIM JIAHHBIM .

[TepectanoBku u dakropuan. Codetanus u yucio coueranuid. Tpeyronpuuk [lackas.
Pemenue 3a1a4 ¢ ucmosib30BaHEM KOMOMHATOPUKH.

['eometpuyeckas BeposITHOCTb. Ciy4yallHbIN BBIOOp TOYKU M3 (UTYPHI HA IJIOCKOCTH,
13 OTpEe3Ka U U3 AYTU OKPYKHOCTH.

Ucnbitanne. Ycnex u Heypawa. Cepus ucnblTaHuii 10 nepBoro ycmnexa. Cepust
ucneiTanuii bepaymiu. BepostHocTu coObITHIT B cepun ucnibiTaHuii bepryiu.

CiydaiiHas BEeJIMUMHA U PACIpele]IEHUE BEpOATHOCTEW. MaTeMaTnueckoe 0OKUIaHUE U
mucriepcus. IIpuMepbl MareMaTHYECKOro OXHUIAHUS KaK TEOPETUYECKOrO CpPEIHEro



3HAQ4YE€HUs BEJIMYMHBL. MaremaTHdyeckoe OXHUAAHWE W JUCIEPCHs CIIy4auHOM BEIWYUHBI
«YHCIIO YCIIEXOB B CEPUU UCIIBITAHUU bepHym».

[Tonstue o 3akoHe OoybIMX yMceNl. V3MepeHHe BEpOATHOCTEW € MOMOIIbK YacTOT.
Posb 1 3HaueHMe 3aK0HA OOJIBIIMX YHUCEN B IPUPOJE U OOIIECTBE.

IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMBbI YYEBHOI'O
KYPCA <MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOrpaMMbl yuyeOHOTro Kypca «MaremaTukay
XapaKTePU3YyIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSBJIEHUEM HHTEpPECa K IMPOUUIOMY W HACTOSIIEMY POCCHUHUCKOM MaTEMAaTHKH,
LIECHHOCTHBIM OTHOIIICHUEM K JOCTHMKEHHUSIM POCCHUHUCKHUX MATEMaTHKOB M POCCHHCKOUN
MAaTEMATUYECKON WIKOJIbI, K MCIIOJb30BAHUIO JITUX JOCTMIKEHUM B JPYIrUX HAyKax H
MPUKIAAHBIX cdepax;

2) rpa:xxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OO0S3aHHOCTEN TIpakJIaHWHA U pealu3allid ero Ipas,
MIPEJICTABICHUEM O MaTeMaTUYeCKUX OCHOBax (DYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD,
SIBJICHHUM, TIPOLIETYp TPaKIAaHCKOTO 00IecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHUI0O OTHYECKUX TMPOOJIeM, CBA3AaHHBIX C TMPAKTHYECKUM TPUMEHECHUEM
NOCTW)KCHUWA HAYKH, OCO3HAaHMEM BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIOB B
NESITEIIbHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHHUE:



YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTHYECKUX 3a7a4 MaTEMaTUYECKON
HANpPAaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOro OoOpa3oBaHMs Ha MPOTSHKEHUU
BCEH JKU3HU JJI YCHEIIHOM MPO(PECCUOHANBHOMN EATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHUH, OCO3HAHHBIM BBIOOPOM M TMOCTPOEHUEM HHAMBUIYAJIBHON  TpPaeKTOpUU
0o0pa30BaHMs W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHMYECKOMY BOCHPUATHIO MATEMaTHYECKUX
OOBEKTOB, 3ajay, pEUIEHUH, pacCyXACHHH, YMEHHUI0O BUAECTb MaTEeMAaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTALMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYUYHBIX IPEICTAaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUs 4YEJIOBEKa, NPUPOJbl M OOIIECTBA, MOHUMAHUEM
MaTE€MaTUYECKOM HAayKHh Kak cepbl YEJIOBEUECKOW NESITENIbHOCTH, ATAloOB €€ pa3BUTHUS U
3HAUUMOCTU JUIS Pa3BUTHS LMBWIM3ALMU, OBJAJCHHEM SI3bIKOM MAaTEMaTUKH U
MaTeMaTUYeCKOM KYJIbTYpOH KaK CpEJICTBOM IO3HAHUS MHPA, OBJIAJECHHEM MNPOCTEHIIMMHU
HAaBBIKAMM MCCIIEIOBATEIBCKOMN IEATEIBHOCTH;

6) ¢usnyeckoe BocnmuTaHMe, (POPMHUPOBAHME KYJBTYPbl 3A0POBbS H
IMOLMOHAIBHOIO0 0J1ArONOJyYHs:

TOTOBHOCTBIO NPHUMEHATh MATEMAaTHYECKUE 3HAHUS B HHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 37J0pPOBOr0 00pa3a KU3HHU (30pOBOE NMUTaHUE, COATaHCUPOBAHHBIN PEKUM 3aHATUN
U OTJIbIXA, pEryJsipHas pu3ndeckasi akTUBHOCTb), C(OOPMHUPOBAHHOCTBIO HAaBbIKA PeQIICKCUH,
IPU3HAHUEM CBOETO IIPaBa Ha OLIMOKY U TAKOT'O )K€ MpaBa JIpyroro YeJIOBEKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpUEHTalMel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JIs1 pelieHus 3a/1a4d B 001acTu
COXPAHHOCTH OKpYXKaroleld cpeipl, IJIAaHUPOBAHUS NMOCTYIKOB M OLIEHKH HX BO3MOKHBIX
NOCIEACTBUM ANl OKpYXKaroulell  cpelpl, OCO3HaHHEM TJ00aJdbHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTEH X PEIICHHUS;

8) ajanTaums K M3MEHSIOIUMCH YCJIOBUAM COLUAIBLHON M IPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSX HEONPEACIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEI KOMIIETEHTHOCTH 4Y€PE3 NPAKTUYECKYIO ACSATENBHOCTh, B TOM YUCJIE YMEHHUE YUYHUTHCS
y JIpYyrux Jojaed, npuoOpeTatb B COBMECTHOHM JEATEIbHOCTH HOBBIE 3HAHHUSA, HABBIKK U
KOMIIETEHIIMH U3 OIbITa APYTHUX;

HEO0OXOAMMOCThbIO B (DOPMUPOBAHMHM HOBBIX 3HAHUM, B TOM uucie (HOpPMYIUPOBATH
UJeH, TOHATHUS, TUIOTE3bl 00 OOBEKTaX U SBJICHMSIX, B TOM YHCIIE paHEC HEU3BECTHBIX,
OCO3HaBaTh Je(PUUUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEW, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIOMIMI KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMBbIE PELICHUS U
aecTBus, GopMyIHpOBaTh U OLIEHUBATh PUCKU U TIOCTEACTBUSA, (POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS



Ba3oBble Jijornueckue 1eiicTBUA:

BBIABJIATD M XapaKTEpU30BaTh CYLIECTBEHHBIE MPHU3HAKKM MaTEMATUYECKHUX
O0OBEKTOB, MOHATUH, OTHOIIEHUN MEXAY NOHATUIMU, POPMYIUPOBATH ONPEACIICHUS
NOHATUMN, YCTAHABIIMBATh CYIIECTBEHHBIN MIPU3HAK KilacCU(UKAIMKM, OCHOBAHUS IS
0000IIEHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATH, OPMYITUPOBATH U IPEOOPA3OBHIBATH CYKACHUSA: YTBEPAUTEIbHbIC U
OTpHULaTeNIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIBISIT MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTUBOPEYHS B
(akTax, AAHHBIX, HAOMIONCHUSIX M YTBEPKIACHUSX, MpeAsiaraTb KpPUTEpUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

JIeJaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOUECHNUH, YMO3aKIIFOUCHUH 10 AaHAJIOTHH;

pa30buparh JOKa3aTebCTBA MATEMaTHUUECKUX YTBEP)KICHUH (NpsIMblE U OT
MPOTUBHOTO),  NPOBOAUTH  CAMOCTOSITENIbBHO  HECJIOXHBIE  JOKa3aTelIbCTBa
MaTeMaTUYECKUX (PAKTOB, BBICTPAUBATH ApPTyMEHTALMIO, NMPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh CHOCOO perieHusl y4yeOHOM 3ajauu (CpaBHMBAaTh HECKOJIbKO BapHAHTOB
pelieHusi, BbIOMpaTh HaumOojee NOAXOJAMMA C YYETOM CAMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/bCKHe AeiiCTBUS .

UCIIOJIb30BaTh  BOMPOCHI  KAaK  MCCIENOBATEIbCKUNM WHCTPYMEHT  TO3HAHUA,
(GopMynupoBaTh  BONpPOCHI,  (UKCUPYIOLIME  MPOTUBOpEUYHE,  Mpodiemy,
CaMOCTOSTENIbHO YCTaHABJIMBATh HCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

MPOBOANTH IO CAMOCTOSITENIbHO COCTABIIEHHOMY IUIAHY HECIIOKHBIA SKCIIEPUMEHT,
HEOOJIbIIOE HCCIIEOBAHUE IO YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSITENIbHO  (pOpMYJIUpOBaTh OOOOIIEHHS UM BBIBOJBI IO pe3yJbTaTam
MpPOBEAEHHOTO  HAONIONCHUWS,  WCCIEIOBAHMs,  OICHUBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

POTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpoliecca, a TakkKe  BBIJIIBUTaTh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmaumeii:

BBISIBJISITh HEIOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMALIMH, TaHHBIX, HEOOXOJUMBIX
JUISl pELIEHUS 3a]1a4H;

BbIOMpAaTh, AHAJTU3UPOBATh, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(POPMALIUIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHHUS;

BbIOMpaTh (PopMy MpeacTaBieHUs HHPOPMALUU U WLIIOCTPUPOBATH pEUIacMbIe
3a/layu CXeMaMHu, lrarpaMmmMamMu, HHOU rpa@ukoi U MX KOMOWHALUSIMU;

OLICHHMBATh HAAEKHOCTh MH(POPMAILMU IO KPUTEPHUSM, MPEATIOKEHHBIM YyUYUTEIIEM
Wi chopMyTHMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUSA:



e BOCIPUHUMATH W (OPMYIUPOBATH CYXKICHUS B COOTBETCTBHHM C YCIOBUSIMH U
LEeISIMH OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCbMEHHBIX TEKCTaX, [laBaTh TMOSACHEHHUS 1O XOJy peIIeHUs 3a7ayu,
KOMMEHTHUPOBATh NOJyUYEHHBIN pPe3yJIbTaT;

e B Xxoie oOCyXIeHHUS 3aJaBaThb BOMNPOCHl MO CYIIECTBY OOCYKIaeMOW TEMBI,
po0JIeMBbl, pelIaeMoil 3a1a4u, BICKa3bIBaTh UJICH, HALICJICHHBIC HA MTOUCK PELICHHUS,
COMOCTAaBIISAITb CBOM CYXJICHHS C CYXICHUSMU JPYTUX YYaCTHUKOB JIHMAJIOTA,
oOHapyXuBaTh pa3IMdyu€ M CXOACTBO IMO3UIIMHA, B KOPPEKTHOU (opme
(bopMyIHpOBaTH PA3HOTIIACHSI, CBOU BO3PAKEHUS;

e TIPENACTaBIATH pPE3yNbTaThl PEHICHUS 3aJadyd, OJKCIEPUMEHTa, HWCCIEeIOBaHMUS,
MPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (QOpMAT BBICTYIUIGHHA C Y4ETOM 3ajad
pe3eHTAIllMU U OCOOEHHOCTEH ayAUTOPHUH;

e TIOHMMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHONW U MHAUBUAYAJIBLHON pabOThI
MIPH PEIICHNN YYEOHBIX MaTEeMaTHUECKHX 3a7a4;

e TMPUHUMATHh IIEIb COBMECTHOW JEATEIbHOCTH, IIJIAHUPOBATh OPraHU3AIHUIO
COBMECTHOI pabOThl, pacnpenensiTh BUAbI padOT, JOTOBAapUBATHCA, OOCYXKIATh
IPOLECC U PE3YbTAT pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

e yYacTBOBaTh B TpYNNOBBIX (opmax padboTel (0OcyxkaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BRIMOIHATH CBOIO YacTh pabOTHI U KOOPJIUHUPOBATH
CBOM JCHCTBHS C APYTUMHU YJICHAMHU KOMaH/bI, OIICHUBATh KAYECTBO CBOETO BKJIaja
B 0O0mUIA MNPOAYKT MO KpUTEpHUsM, CGHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU
B3aMMOJICHCTBHUSI.

PeryasiTuBHbIE YHUBepCaJbHbIe y4eOHbIE JeliCTBUS
Camoopranusanus:

e CaMOCTOSITEIBHO COCTABJIATH TUIAH, ajJTOPUTM PpEHICHHsS 3a7add (MU €ro 4YacTh),
BBIOMpATh CMOCOO pelieHrus ¢ YYETOM HMMEIONIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUN C YUETOM
HOBOI MH(pOPMALIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

e BIAAETh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS TIpoliecca M pe3yibTara
pelIeHus: MaTeMaTUYEeCKOM 3a/1auH;

e TMpPEABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpH pEHICHUH 3aJauu,
BHOCHTH KOPPEKTHBBI B ICSITEILHOCTh HA OCHOBE HOBBIX 00CTOSITENIbCTB, HAllICHHBIX
OIMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

e OIIGHMBATh COOTBETCTBHE pE3yJibTaTa JESITEIBHOCTH TIIOCTaBICHHON TN U
YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTUKEHUS WM HETOCTHUKEHUS IENIH, HAXOIUTh
omuOKYy, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI
K koniy oOydenust B 5 kJjacce OOyYarONIMIICS TOMYYUT CICAYIONIUE TPEIMETHBIE
pEe3yJIbTATHI:
Yuciia 1 BIYUCTICHUS



[TorumaTe ¥ TPaBWIBHO YyMHOTPEOJATh TEPMUHBI, CBS3aHHBIE C HATypPaTbHBIMH
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSMH.

CpaBHHMBaTh M YIOPSIOYMBATh HATypajbHbIE YHWCIA, CPAaBHUBATh B MPOCTEUIINX
Cily4asix OOBIKHOBEHHBIE IpOo0OHU, AECATUUHBIE IPOOH.

COOTHOCUTh TOUKY Ha KOOPJUHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €l
YUCJIOM U M300pa)KaTh HATyPAJIbHBIE YHCIIA TOUKAMU Ha KOOPAUHATHOW (YMCIIOBOM) MPSIMOM.

Boimonuate  apudmMeruueckue  ACHCTBUS € HATypajJbHBIMM  YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BoInonHATE NpOBEPKY, NPUKUAKY pPe3yIbTaTa BEIYUCICHUN.

OKpyTJIsTh HaTypaJibHBIE YKCIA.

Pemenne TeKCTOBBIX 33/1a4

Pemate TekcToBblE 3amauM  apuPMETHUECKMM CIOCOOOM M € MOMOIIBIO
OpraHU30BaHHOI'O KOHEYHOTO nepedopa BCeX BOZMOMKHBIX BAPUAHTOB.

Pewate 3amauu, copepskalmue 3aBUCUMOCTH, CBS3BIBAIOUIME BEIUYHHBI: CKOPOCTH,
BpeMs, PaCCTOSHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKUeE 3allMCH, CXEMBbI, TaOJIUIbI, 0003HAYEHUS IIPU PELICHUH 3a/a4.

[Tonp30BaThCd OCHOBHBIMU E€IMHHMIIAMHA HM3MEPEHHUS: LIEHBI, MAacChl, pPACCTOSIHUS,
BPEMEHU, CKOPOCTH, BBIPAXKATH OJIHA €IMHUIBI BETUYUHBI Uepe3 IPYTHE.

N3BnekaTh, aHaIM3UPOBaTh, OLIEHUBATh MH(POPMALIHIO, IPEICTABICHHYIO B TA0IUIE, HA
CTOJIOUATOM JMarpaMMme, HWHTEPIPETUPOBATh IPEACTABICHHBIE JaHHBIE, HCIOJIb30BATh
JTAHHBIE TIPU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonp30BaThCd T€OMETPUUECKUMH MOHSATUSMH: TOYKA, MpsAMas, OTPE30K, JIyd, YIoOJl,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoUTH MpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUPaA, UMEIOIIUX (POpMY HM3YyUECHHBIX
r€OMETPUYECKUX (QUryp.

Hcnonb30BaTh TEPMUHOJOTHIO, CBA3aHHYIO C YIJIAMHU: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJI, BEpPUIMHA, CTOPOHA, AMArOHalb, C OKPY>XHOCTBIO: pPaaHyC,
IUuaMeTp, LEHTP.

N300paxaTh M3y4eHHbIE T'€OMETpUYecKrue (Urypbl HAa HEIMHOBAHHOW W KIIETYATOU
OyMare ¢ TOMOIIBIO UPKYJISI ¥ TNHEHUKH.

HaxoguTh OauHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C MOMOINIBIO JIMHEHKH,
CTPOUTbH OTPE3KHU 3aJIaHHOM JJIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajuyca.

Hcnonb3oBaTh CBOWMCTBA CTOPOH W YIJOB NPSIMOYIOJIbHHMKA, KBajpaTa s HUX
MIOCTPOCHUSI, BBIYUCIIEHUS IUIONIAAN U IEPUMETPA.

Boeruucnsate nepuMeTp ¥ IUIONIAAb KBaapara, IpsIMOYTOJIbHUKA, (DUTYP, COCTABICHHBIX
U3 MPSIMOYTOJIBHUKOB, B TOM uncie GUryp, n300paxE€HHBIX HA KIIEeTYaTON Oymare.

[Tonp30BaThCSI OCHOBHBIMU METPUYECKUMH €IWHUIIAMU U3MEPEHUs! JJIMHBI, TUIOLIAIH;
BBIpaXKaTh OJHU €UHUIIBI BEIMUMHBI Yepe3 IpyTrue.

Pacnio3naBaTh mapasuienenuriesi, Ky0, HCIIOIb30BaTh TEPMHUHOJIOTHIO: BEpIITUHA, pPedpo,
IpaHb, U3MEPEHMUSI, HAXOAUTh U3MEPEHUS TapaJijIesienuIeia, Kyoa.

Boruucnate 00bEM Ky0a, napajienenuneaa no 3aJaHHbIM U3MEPEHUSIM, MMOJIb30BaAThCS
eIMHUIIAMHU U3MEPEHUST 00bEMa.



Pemuiats HeclioXkHBIE 3a7]a4M HA U3MEPEHUE T€OMETPUUECKUX BEJIMYHMH B MPAKTUUECKUX
CUTYyalUsX.

K koniy oOydenuss B 6 kjacce oOy4arOUIMIiCS MOMYYUT CIEAYIOLIUME MPEIMETHbIE
pE3yJbTaTHI:

Ymncsia v BbIYMCJIEHUS

3HaTh ¥ TIOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMHU BUIAAMHU YHCENI U CIIOCOOaMM
UX 3aIUCH, IEPEXOIUTH (€CIH 3TO BO3MOXKHO) OT OHOM (POPMBI 3aITUCH YHCIIA K IPYTOM.

CpaBHHBaTh M YNOPSAOYUBATH LIE€NbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIE APOOH,
CpaBHUBATh YMCJIA OJTHOTO M Pa3HBIX 3HAKOB.

BrImonHsaTE, codeTas yCTHBIE W NMHMCHMEHHBIC TMPHUEMBI, apU(PMETHICCKUE ACUCTBUS C
HAaTypaJibHBIMU M UEIbIMU YHUCIAMH, OOBIKHOBEHHBIMH M JECATHUYHBIMU APOOSMH,
MOJIOKUTEIIbHBIMA U OTPULIATEIIbHBIMH YHCIIAMH.

BplunciiATh 3HAYEHWSI YHCIOBBIX BBIPAXKECHHM, BBINOJHATh MPUKUAKY W  OLEHKY
pe3yibTara BBIYUCICHUMN, BBIMOJHATH MPEOOpPA30BaHUSI YUCIOBBIX BBIPAXKEHUN HA OCHOBE
CBOMCTB apu(hMETUUECKUX JCHCTBUM.

COOTHOCUTh TOYKY HAa KOOPJMHATHOW NPSIMOM C COOTBETCTBYIOIIMM €M YHUCIOM H
M300pakaTh yuciaa TOYKaMU Ha KOOPJIMHATHOMN MPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCUTh TOYKM B MPAMOYIOJIBHOM CHUCTEME KOOPAWMHAT C KOOPAMHATAMH STOMN
TOYKH.

OKpyTJISTh LETbIE YUCIa U IECITUIHBIC IPOOU, HAXOIUTh NMPUOIUKEHUS YHCEIL.

YucaoBbie 1 0yKBEeHHbIE BbIPAKCHUSA

[Tonumate ¥ ynoTpeOysiTh TEPMUHBI, CBSI3aHHBIC C 3aMKUCHIO CTETICHU YUCJIA, HAXOIUTh
KBaJpaT U KyO YMCiia, BBIYUCISATH 3HAUYCHUST YUCIIOBBIX BBIPAXKEHUH, COJEPIKAIIUX CTETICHH.

[Tonmp30oBaThCd MNpU3HAKAMHU JICIIMMOCTH, PACKIaAbIBaTh HATypAJIbHBIE YHCIA Ha
MPOCTHIE MHOXKUTEJIH.

[Tonp3oBaThCA MacIITAOOM, COCTABIISATH IPOIIOPIIMKI U OTHOIIICHUS .

Ucnonp3oBath OYyKBBI i 00O3HAUYECHMsS] YWCEN TIPU 3alUCH  MATEMATHYECKUX
BBIPAXKEHUM, COCTABIATh OYKBEHHBIE BBIPAKEHUS U (POPMYJIbI, HAXOAUTh 3HAUYCHUS
OYKBEHHBIX BBIPAXEHHU, OCYIIIECTBIISII HEOOXOIMMbIE MOJICTAHOBKHU U MPE0Opa30BaHMUs.

Haxonuts Hen3BECTHBI KOMIIOHEHT PAaBEHCTBA.

Pemenue TeKCTOBBIX 33124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3a7a4i apU(METUUECKUM CIIOCOOOM.

Pemate 3amaun, CBsI3aHHBIE C OTHONIIEHHUEM, MPOMNOPIUOHAIBHOCTHIO BEJIMYMH,
MPOIIEHTAMHU, pelIaTh TPU OCHOBHBIE 33/1aur Ha IPOOU U MPOIEHTHI.

Pemars 3amaum, conepxamye 3aBHCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMs, pacCTOsSIHUE, II€Ha, KOJMYECTBO, CTOUMOCTb, MPOU3BOIUTEIHHOCTD, BpPEMS, 00BEM
paboThl, UCHONB3YSd apu(pMETUYECKHUe JEeHUCTBHS, OIICHKY, NPUKUAKY, TIOJb30BATHCS
€MHUIIAMHA U3MEPEHUS] COOTBETCTBYIOIINX BEJIMYMH.

CocTtaBisaTh OyKBEHHBIE BBIPAKEHUS 110 YCIIOBUIO 3a1a4H.

N3Bnekats uHpOpMAINIO, TPEACTABICHHYIO B TaOMUIAX, HA JIMHEHHOW, CTOIOYATOM
WM KPYTrOBOW JuarpamMmax, UHTEPIPETUPOBATH MPEICTABICHHBIE JAaHHbBIE, HCIOJIb30BATh
JAHHBIC TIPU PEIICHUN 3a]1a4.

[IpeacTaBasaTe HHGOPMALIMIO C TOMOUIBIO TAOJIHIL, TUHEHHON U CTOI0YATON AUarpamm.



Harasgnas reomerpust

[TpuBoauTH MpUMEPHI OOBEKTOB OKPYXKAIOIIEr0 MHpAa, UMEIOIMUX (OpMY H3yUYEHHBIX
F€OMETPUYECKUX IUJIOCKUX U  MPOCTPAHCTBEHHBIX (PUryp, MpHUMEpPbl paBHBIX WU
CUMMETPUYHBIX QUTYP.

N300paxath ¢ MOMOUIIBIO LUPKYJISA, JIMHEWKH, TPAHCIOPTUpA Ha HEIMHOBAHHOW M
KJIET4aTOi Oymare wH3ydeHHBbIE IUIOCKHE TeoMeTpudeckue (Urypsl M KOH(PHUTypaluwu,
CUMMETPUYHBIEC (DUTYPBI.

[Tonb3oBaTbCcs TEOMETPUYECKUMH TOHSATHUSIMU: PABEHCTBO (PUryp, CUMMETpHS,
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OCh CHMMETPHUH, LIEHTP
CUMMETPHHU.

HaxonuTh BeNMYMHBI YIJIOB U3MEPEHHEM C MOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YTJIbI
3aIaHHOM BEJMYMHBI, IOJB30BaThCS MPH PELICHUH 3aJad TCPagyCHOM MEpOW YIJIOB,
pacno3HaBaTh Ha YEPTEKAX OCTPBIN, IPAMOH, PA3BEPHYTHIA U TYIIOU YTJIbI.

BbIYuCHATh AMHY JIOMAHOM, MEPUMETP MHOTOYTOJIbHHUKA, MOJB30BAaThCsl €AMHUIIAMHU
M3MEPEHHUS ITTUHBI, BBIPAXKATh OJHU €IMHUIIBI U3MEPEHHUS ITTMHBI YEPE3 APYTHE.

Haxonutb, ncnonb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXAY JBYMS TOUKaMH,
OT TOYKH JI0 TIPSIMOM, JUIMHY ITyTH Ha KBAaJIPaTHOM CETKE.

Boruucnate 1iomaabs QuUryp, COCTaBICHHBIX W3 MPSMOYTOJBHUKOB, HCHOJIB30BaTh
pa3OueHre Ha MPSIMOYTOJIbHUKH, HAa paBHbIE (PUTYpPBI, TOCTpaHUBaHUE JI0 MPSAMOYTOJIbHHKA,
MOJIb30BaThCS OCHOBHBIMHM E€AMHHUIIAMU W3MEPEHHUs IUIOIIA[H, BbIpAXKaThb OJIHU EIMHULIBI
W3MEPEHHUSI IUIOIIAIN Yepe3 IpyTrHe.

Pacnio3HaBaTh Ha MOAENAX U HU300pPAKEHHUSIX MNHUPAMUIY, KOHYC, IWJIMHJIP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxats Ha KjaeT4aTor OyMare NpsMOYTOJbHBIN Mapaljieaenune].

Boluucisate  00BEM  OPSIMOYTOJBHOTO — Mapajjiesienunena, KyOa, MOIb30BaThC
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUs 00bEMa;

Pemiate HeclioXkHBIE 3aJa4dM  HAa HAxXOXJICHUE TIE€OMETPUYECKUX BEIIMYUH B
MPAKTUYECKUX CUTYaALIUSIX.

K koHiy oOyuenuss B 7 kJjacce OOy4arOUIMIICS MOJYYUT CIEAYIOLIME MPEIMETHbIE
pEe3yJbTaThI:

Yuciaa v BIYUCICHUA

BoInonHsaTh, coyeTas yCTHbIE U MUCHMEHHBIC MPUEMBI, apu(PMETHUECKUE ACHCTBUS C
palMOHAIbHBIMUA YUCIIAMM.

Haxonuth 3Ha4YeHMs] YHUCIOBBIX BBIPAXKEHHM, MPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI U
NpUEMBI BBIYHMCIICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUH, COACp)KANIUX OOBIKHOBEHHBIE U
JECATUIHBIC POOH.

[lepexoauTe OT omHOW GOPMBI 3amMUCH YKCEeN K Apyroil (mpeoOpa3oBBIBaThH
JECATUYHYIO JIpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTU B
OCCKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAIIBHBIC YUCIIA.

OxpyTasTh yncna.



BpINONMHAT NPUKKMAKY W OLEHKY pPE3yJibTaTa BBIYMCIECHUW, OLEHKY 3HA4eHUU
YUCJIOBBIX BBIPAKCHUW. BBINONHATE JOEUCTBUA CO CTENEHSAMUM C  HaTypaJIbHBIMHU
[I0Ka3aTEIAMH.

IIprMeHATH NPU3HAKK IEITMMOCTH, PA3JIOKEHUE HA MHOKUTEIIM HATYPaIbHbBIX YHACEIL.

Pemare mpakTHKO-OPHUEHTUPOBAHHBIE 3a/1a4d, CBSA3AHHBIE C OTHOILICHHWEM BEJIMYMH,
IIPONOPLMOHAIIBHOCTBIO BEJIMYMH, NMPOLEHTAMHU, UHTEPHPETUPOBATh PE3YJIbTAThl PEIICHUS
3aJ1a4 ¢ y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAEMbIX OOBEKTOB.

AJireOpandecKkue BbIPaKeHUsA

Hcnonp30BaTh anreOpandeckyr0 TEPMHUHOJOTHIO U CHMBOJHUKY, NPUMEHITh €€ B
IIPOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxonutb 3HaueHHs] OyKBEHHBIX BBIPAKEHUI NIPU 33JaHHBIX 3HAYECHUAX IEPEMEHHBIX.

BoeinonHATe 1mpeoOpa3oBaHUs LIEJIOTO BBIPAKEHUS B MHOTOWIEH IPHUBEACHUEM
NOJOOHBIX CIaraéMbIX, pACKPBITUEM CKOOOK.

BpINOMHATE yMHOKEHME OJHOWIEHA HAa MHOTOWIEH M MHOIOYJICHA Ha MHOTOYJIEH,
MPUMEHSATH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCymecTBIATh pa3I0KEHUE MHOTOWICHOB HA MHOYKWTENIM C MOMOIIBIO BBIHECEHUS 32
CKOOKM  OOIIero MHOXUTENs, TIPYNNUPOBKU  CJIaraeMblX, MNpUMEHEHUs (popmy
COKpAIEHHOI'0 YMHOKEHHS.

[IpuMeHsATh TpeoOpa3oBaHUsT MHOTOWIEHOB Jisi PEIICHUA PA3JIM4YHbIX 33/ad U3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb30BaTh  CBOMCTBA  CTENEHEW C  HATYPAJbHBIMM  IIOKa3aTEIsAMHU  JUIA
peoOpa3oBaHus BEIPAXKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemrars nuHelHbIE ypaBHEHHS C OHOW NIEPEMEHHOW, IPUMEHSIS MPaBUila IEPEXOAA OT
HCXOJHOTO YpaBHEHHUs K PaBHOCHUIBHOMY e€My. lIpoBepsTh, ABISETCA M YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckre METOIbl P PEILICHUN JTUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TogOupaTe mpuMepsl map 4YUcCeNd, SBJISIOIIUXCS PEIICHUEM JIMHEWMHOTO0 YpPaBHEHHS C
IBYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTU TrpaduK JHHEHMHOTrO0 YpaBHEHHS C JByMs
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMSL.

Pemars cucteMbl IByX JMHEHWHBIX YPABHEHUU C ABYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaguyecku.

CocTaBisaTh M pellaTh JUHEWHOE YPABHEHHUE WJIM CUCTEMY JIMHEMHBIX YPABHEHHU IO
YCJIOBHUIO 33Ja4d, UHTEPIPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM 3aJa4yM IOJIyYEHHBIN
pe3yabTar.

DyHKIUU

N3o0paxkath Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, HWHTEPBAJIbI, 3alHCHIBATh YHCIIOBBIE NPOMEXKYTKHM Ha
anre0pandecKkoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JlaHHBIM KOOpPJWHATaM, CTPOUTH
rpaduku TuHEeNHbIX GyHKUUA. CTpouTh rpaduk GyHKUIUHU Y = [X|.



OnuceiBaTh C TOMOIIBI0 (DYHKIIMI W3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIWYUHAMU:
CKOpPOCTb, BpEMSI, PACCTOSIHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIIBHOCTD, BPEMS,
00BbEM paboTHI.

Haxonuthb 3HaueHre PyHKIIMU 1O 3HAUEHUIO €€ apryMeHTa.

[Torumats rpadgudeckuii crocod MpeacTaBICHNs U aHaM3a HHGOPMAIINH, U3BJIEKATh U
WHTEPIPETUPOBATH HHGOPMAITHIIO U3 TPadUKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

Pacnio3HaBaTh H3y4Y€HHBIE T'€OMETpUYECKUE (UTYPBI, OMNPEACNSITh HX B3aUMHOE
pacmoJioxkeHue, u300paxaTh reoMeTpruueckue (Uryphl, BBIMOIHATh YEPTEKHU IO YCIOBHIO
3agaun. M3MepsaTh NTMHEHHBIE U YTJIOBBIC BEJIMYMHBL. PeliaTs 3a1aun Ha BBIYUCIIEHUE JJIUH
OTPE3KOB U BEJINYHH YTJIOB.

Jlenmath TpyOyr0 OIIGHKY JWHEHHBIX W YIJIOBBIX BEJIMYHMH MPEAMETOB B peaTbHOU
KU3HU, pa3MEPOB MPUPOAHBIX 00BEKTOB. Paznuuarh pazMepsl 3TUX OOBEKTOB IO MOPSIAKY
BEJINYMHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCS NpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HMCIIOJIb30BATh NPU3HAKU M
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a]1a4.

[IpoBOAUTE TOTUYECKUE PACCYKIACHUS C UCIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHHKOB, CBOWCTBOM
MEIWAaHbl, MPOBEAECHHOW K THUIIOTEHY3€ TMPSIMOYTOJBHOTO TPEYrOJIbHUKA, B PEHICHUU
F€OMETPUYECKUX 3a]1a4.

Onpenenarp napauieIbHOCTh MPAMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT ¢ HUMU
cekymasd. Onpenenarb NapajyieIbHOCTh MPSAMBIX C MOMOILIBID PAaBEHCTBA PACCTOSIHUN OT
TOYEK OJIHOM MPAMOU JI0 TOUEK IPYrOr MPsIMOM.

Pemiats 3ajaun Ha KieTyatoi Oymare.

[IpoBOUTH BHIYMCICHUS W HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAUCHUS YTJIOB B
F€OMETPUYECKUX 3aJayaX C HCHOJb30BAHMEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIHUKOB, CBOMCTB YIJIOB, O0OpPa30BaHHBIX MPH MEPECCUCHUH JBYX MapalIeIbHBIX
MPSMBIX CEKylIel. Pemars npakTnyecKue 3a1a4i Ha HaX0XKIEHUE YTIIOB.

Brnaners moHaTHEM reOMETPUUYECKOTO MECTa TOYEK. YMETh OMpeAessiTh OUCCEKTPUCY
yIJia ¥ CEpEIMHHBIN MEPIECHAUKYJIISP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOYEK.

@opMyNMpOBaTh ONPENEIICHHS OKPY>KHOCTH U KpYyra, XOpAbl U AUAMETPa OKPYKHOCTH,
MI0JIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSATH 3TH CBOKWCTBA IPU PEIICHUHU 3a/1a4.

Brnagers noHsATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
ueHtp. llomb3oBaThest (akTamMm O TOM, UYTO OHCCEKTPUCHI YIJIOB TPEYroJibHUKA
[IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAMHHBIE NEPIECHAUKYISAPBl K CTOPOHAM
TPEYrOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHsATMEM KacaTelNbHOM K OKPYKHOCTH, IIOJIb30BAThCS TEOPEMOM O
MEPIEHAUKYIJISIPHOCTH KacaTeJIbHON U pajnyca, MPOBEAEHHOTO K TOUKE KaCaHMUSI.

[Tonp30BaThCS TPOCTEUIIMMUA TE€OMETPUUYECKMMHM HEPABEHCTBAMH, IIOHMUMATh WX
MPAKTAYECKUN CMBICI.

[IpoBOAMTE OCHOBHBIE TEOMETPUUECKHE MOCTPOCHUS C IIOMOIIBIO IUPKYJIS U JINHEUKHU.



Yutate nHpOpMAIIMIO, TPEICTABICHHYIO B TaOMWIIAX, HA JAWArpaMMax, MpeJCTaBIsATh
JaHHBIC B BHUJIC TAOJIUII, CTPOUTH AMArPaMMBbI (CTOJIOMKOBBIE (CTOI0YATHIE) U KPYTOBBIE) TIO
MacCHBaM 3HAYEHUMU.

OnuceiBaTh U MHTEPIPETHPOBATH PEATIbHBIC YUCIIOBBIE JAaHHbBIC, NMPEACTABICHHBIE B
TabnuIax, Ha AuarpaMmmax, rpadukax.

HUcnonws3oBaTh [yl ONMMCaHMS JTAHHBIX CTATUCTHYECKUE XAPAKTEPUCTUKU: CpPEIHEE
apupMeTHYecKoe, MeInana, HanboJIblllee U HaMMEHbIIIEe 3HAYCHUS, pa3Max.

Nmeth mpencTaBieHue O clydyalHOM M3MEHUMBOCTH Ha MpUMEpax IeH, (U3NYecKuX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAaHHBIX, HMETh MPEACTABICHUE O CTATUCTUYECKOU
YCTOUYHUBOCTH.

K xonny oOyuenuss B 8 kjiacce oOydarouiuiicsi MOJYYHUT CIEAYIOLIHME MPEIMETHbBIC
pE3yJbTaTHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonbs30BaTh HadalbHBIE MPEICTABICHUS O MHOYKECTBE JCHCTBUTEIIBHBIX UMCEI IS
CpPaBHEHMS, OKPYIJICHUSI U BBIYMCICHUHN, U300pakaTh JIEUCTBUTEIbHBIC YKCIa TOYKAMHU Ha
KOOPAWUHATHOM MPSMOM.

[IpumeHsATh MOHATHE ApUPMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOAWTH KBaJpPaTHBIC
KOpDHHU, WCHOJB3Yys TMpPU HEOOXOJUMOCTH KAaJIbKYJSTOP, BBIMOJHITH MPeoOpa3oBaHUs
BBIPAKECHUM, COJICPKAIINX KBaAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEU.

Ucnonb3oBaTh 3amucu OONBIIUX W MaJbIX YHUCEN C MOMOUIBIO JECATUYHBIX PoOei u
crenenei uncina 10.

AJire0panvecKue BbIPAKEHUS

[IpuMeHATh MOHSATHE CTENEHU C IIEJIBIM TIO0KAa3aTesieM, BBINOJHATH MPeoOpa3oBaHMUs
BBIPAKECHUM, COJICPIKAIINX CTEMECHU C LEBIM IMOKA3aTEIEM.

BrInonHATh TOXKAECTBEHHBIE TTPEOoOpa30BaHUs pallMOHATLHBIX BBIpAKEHUN HA OCHOBE
MpaBWJI ICUCTBHUI HAJl MHOTOWICHAMH U alTeOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumensTe mnpeoOpa3oBaHUsl BBIPAKEHUN MJId pElIeHUs pa3IMYHbIX 3a7ad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTLHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Peuiats nuHeliHble, KBaJIpaTHBIE YPAaBHEHHS U PAllMOHAJIBHBIE YPABHEHUS, CBOSIIINECS
K HUM, CUCTEMBI JBYX YPABHEHUN C JBYMS IEPEMEHHBIMU.

[IpoBOAUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YUCIIE
C MpUMeHEeHUeM rpaduuecKux Mpe/CTaBiIeHUul (yCTaHABIMBATh, UMEET JIU YpaBHEHUE WIH
CUCTEMa YpaBHEHHI pelIeHusl, €CIIM UMEET, TO CKOJIBKO, U TIpoUee).

[TepexoauTh OT CIOBECHOW (POPMYIHMPOBKH 3aadd K €€ aireOpandecKod MOJEIH C
MIOMONIBIO COCTABJICHUS YPAaBHEHUSI WU CUCTEMbl YpPaBHEHUH, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MOJTYyUYEHHBIN pe3yJIbTar.

[IpumeHsSITh CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsi CPABHEHHMS, OLCHKH, pEIIATh
JUHEWHBIE HEPAaBEHCTBA C OJIHOM TMEPEMEHHONW WM WX CHUCTEMbI, /1aBaTh T'PaPUUIECKYIO
WJUTIOCTPALUI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA



[TorumaTte ¥ WCMONB30BaTh (YHKIIMOHATBHBIC TIOHSITHS W  S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYECHHUsI), ONpenesaTh 3HaUeHUEe (DYHKIMHU MO 3HAUYEHHUIO apryMEHTa,
onpeaensaTh CBOMCTBA (YHKIIMHU 10 €€ TpaduKy.

Ctpouts rpaduku 3J1eMeHTapHBIX (QYHKIIUNA BUIA:

y = k/X, y = X2,y = x3,y = |X|, ¥ = VX, OIHCHIBATH CBOMCTBA YHCIOBON (YHKIH IO €&
rpaduKy.

Pacmo3HaBaTh OCHOBHBIE BUIBI YETHIPEXYTOIBHUKOB, UX JJIEMEHTHI, TOJIH30BATHCI UX
CBOMCTBaMHU IPU PEIICHUU T€OMETPUUYECKUX 3a]1aU.

[IpuMeHsATh CBOMCTBA TOYKM MEPECEUYCHUs] MEAMAH TPEyrojibHUKA (LIEHTpa Macc) B
pellIeHnH 3aad.

Brnamets moHSATHEM CpemHEW JIWHUW TPEYroJbHUKA W Tpamnelud, NPUMEHSITh HX
CBOMCTBa TMpH pelieHun TeoMeTpuueckux 3anad. [lonbp3oBaTbes Teopemoirn Daneca u
TEOPEMON O MPOMOPIUOHAIBHBIX OTpPE3KaX, MPUMEHATh UX JUIsl PEUICHUS MPAKTUYECKUX
3aj1ay.

[IpuMeHATh MPU3HAKHU TIOI0O0WS TPEYTOJILHUKOB B PEIICHUH TEOMETPUYCCKUX 3a1a4.

[Tonb3oBatbes Teopemoii [Tudaropa mist pemieHus TeOMETPUISCKUX U MPAKTUYECKUX
3amay. CTpOUTh MaTeMaTHYECKyI0 MOJEIb B MPAKTUYECKUX 3a/adax, CaMOCTOSATEIbHO
JIeNaTh 4epPTEX U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brnagetp MOHATHAMU CHHYyCa, KOCHHYCa W TaHT€HCA OCTPOrO yrija MPsSIMOYTOJIBHOTO
TpeyroJbHUKA. [101630BaTHCS S TUMU TOHITHAMU JJIS PEIICHUS MPAKTHICCKUX 3a1ad.

Boruucnars  (pa3auyHBIME - CIIOCOOAMU)  IUIONIA/b  TPEYroJIbHUKA W IUJIOIIAIU
MHOTOYTOJBHBIX (uryp (moab3ysich, T/€ HEOOXOIUMO, KaJubKyjlsTopoM). I[lpumeHsTH
MOJIyYeHHBIC YMEHUS B MMPAKTUUECKUX 3a/layax.

Brnagerp mOHATHSIMH BIMCAHHOTO W IIEHTPAJIBHOTO YTJIA, HWCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriax MeXAy XopJaMu (CeKYIIUMH) W yrie MEXIy KacaTelIbHOW H
XOPOi MPU PEIICHUN TEOMETPUUYECKUX 3a]1a4.

Brnagers moHATHEM ~ OMHMCAHHOTO  YETHIPEXYTOJbHUKA, TPHUMEHSITh  CBOWCTBA
OMHMCAHHOTO YETHIPEXYTOJILHUKA TP PEIICHUU 3a]1a4.

[IpuMeHATH MOTyYeHHBIC 3HAHUS HA MMPAKTUKE — CTPOUTH MAaTEMAaTHISCKUE MOCIH IS
3a/a4 peajbHOW XWU3HM W TMPOBOJAWTH COOTBETCTBYIOIINE BBIYUCICHHUS C TPUMCHECHHUEM
Mo100Msl U TPUTOHOMETPUH (TIOJIB3YACH, TI€ HEOOXOIUMO, KATBKYJISITOPOM).

N3Bnekate u mpeoOpa3oBbIBaTh HH(POpPMAIIMIO, TPEJCTABICHHYIO B BHJIE TaOJHII,
auarpaMm, TpauKoB, IPEICTABIATh JaHHBIC B BUC TaOIUIl, TUarpamMmm, rpad)uKoB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX MOKAa3aTelIel: CPEeAHUX 3HAYCHHUNA U
Mep paccenBaHusl (pa3Max, JUCTIEPCUs M CTaHJAPTHOE OTKJIOHEHUE).

Haxonuth 4acTOThl YMCIOBBIX 3HAYCHUW M YaCTOTHI COOBITHI, B TOM YHCIE TIO
pe3ynbTaTamM U3MepeHU U HAOJIIOICHHM.

Haxonuth BepoOSITHOCTH CIy4alHBIX COOBITMM B OIBITax, 3Has BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OIBITaX C PAaBHOBO3MOXXHBIMH JJICMCHTAPHBIMHU
COOBITHSIMU.

Hcnionp3oBath rpaduueckie MOJEH: IEPEBO CIYYAMHOTO IKCIIEPUMEHTA, THarpaMMbI
Dilniepa, yuciaoBas npsiMasi.



OnepupoBarh MOHATUSAMHU: MHOYKECTBO, MOAMHOYKECTBO, BBIIIOJHATh ONEPALMH Haj
MHOKECTBaMHU: OOBEIUHEHHE, [E€pPEeCcCeUeHue, JOMOJHEHHE, TMEPEUUCATh JIIEMEHTHI
MHO>KECTB, [IPUMEHSTH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaguueckoe NpeAcTaBICHUE MHOKECTB M CBSI3€H MEXIYy HUMH IS
ONKCAaHUs MPOLECCOB U SIBJICHUM, B TOM YHUCJE MPU PEIICHUH 33Ja4 U3 JIPYruX Y4eOHBIX
IIPEAMETOB U KypCOB.

K koHny oOyueHus B 9 kjacce oOydaromuiics NOJYYUT CIEAYIOLIUE IMPEAMETHBIE
pE3yNbTATHI:

Yuciaa 1 BBIYUCTCHUSA

CpaBHHBAaTh U YIOPSI0YMBATH PALIMOHAIBHBIE U UPPALMOHAIbHBIE YHCIIA.

BrimonusaTe apupmMeTnyeckue IeiHCTBUS ¢ pallMOHAIBHBIME YHCIAMU, COUETasi YCTHBIC
Y IIMCBMEHHBIE IPUEMBI, BBITIIOJIHATH BEIYMCIICHHSI C UPPALIMOHAIBHBIMU YHCIAMH.

Haxonute 3Ha4YeHMS CTENEHEH C ILENBIMU IOKa3aTeIMU M KOPHEW, BBIYMCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKCHH.

OKpyrJisTh JEUCTBUTENBHBIE YUCIA, BBIIOJIHATH NMPUKUAKY PE3yJbTaTa BBIYMCIICHUM,
OILIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemars JMHEHHBIE M KBaJpaTHbIC YPAaBHEHMs, YPAaBHEHUs, CBOMAIIMECA K HUM,
MpoCTeNIIne APOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pemars cucremsl IByX JTMHEWHBIX YPABHEHHUM C JBYMs IIEPEMEHHBIMU U CHCTEMBI IBYX
YPaBHEHMM, B KOTOPBIX OJTHO YPABHEHUE HE SBISACTCS JIMHEHHBIM.

Pemarb TekcToBble 3amauu anreOpadyeckuM CIOCOOOM C TIOMOIIbIO COCTaBJICHUS
YPAaBHEHMs WIM CUCTEMBI JBYX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU.

[IpoBOAUTE MpPOCTENIINE UCCIIETOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHCIIE
C NMPUMEHEHHUEM TpapruecKux MpencTaBlieHuid (yCTaHaBIMBaTh, UMEET JIU YPAaBHEHHE WU
CUCTEMa YpaBHEHUI PEIleHUs], €CIIU UMEET, TO CKOJIbKO, U IpoUee).

Pemarb nuHelHblE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh peEIICHUE
HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3aIIUChIBATH PEIIEHHUE C IIOMOLIBIO CUMBOJIOB.

Pemare cuCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEUIEHUWE CHUCTEMbl HEPABEHCTB Ha YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHbIX 3a1a4.

DOYyHKIUU

PacnioznaBate  QyHKIMM ~ M3y4eHHBIX  BUJOB.  [loka3blBaTh  CXEMAaTHUYECKH

pacIoyIo’KEeHNE Ha KOOPIMHATHOM MJI0CKOCTH rpadukoB GyHkiwmit Buga: Yy = kx, y = kx + b,y
= kix, y =ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHMIA
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHUA.

CtpouTth 1 H300pakaTh CXeMaTUYECKU TpaPuKu KBaAPATUYHBIX (YHKIIUMA, OTICHIBATH
CBOMCTBA KBaJIPAaTUYHBIX (DYHKIMM 110 UX rpaduKam.

Pacro3naBate KkBagpaTWuHylo QYHKIHIO 10 (opmysie, TPUBOAUTH TPHUMEPHI
KBaJIpaTUUHBIX (YHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucaoBble N0OCT€10BATEIBLHOCTH H IPOrPeccum



Pacrio3naBaTh apu(METHYECKYyI0 M TE€OMETPHUECKYI0 MPOrpEecCHH TMPHU  Pas3HbIX
crioco0ax 3aJjaHus.

BBINOMHATE BBIYUCIEHUS C UCHOJIb30BaHUEM (OPMYJI N-TO WieHA apuPMETHUUECKON U
reOMETPUUYECKOIN MPOrpeccii, CyMMbI IIEPBBIX N YJICHOB.

N300paxxaTh 4eHbI IOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAUHATHOM TUIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMH IOCIEAOBATEIBHOCTSMHU, B TOM YHUCIIE
3aJ1a4M U3 peabHOM KHU3HHU (C UCTOIb30BAHUEM KAIbKYJIATOPA, HUPPOBBIX TEXHOJIOTUN).

3HaTh TPUTOHOMETPUUYECKHE (YHKLIUU OCTPBIX YIJIOB, HAaXOAUTh C MX IOMOIIBIO
pa3iaMyHble dJEMEHTHl MPSMOYIOJBHOTO TPEYroJbHUKA («PEIIEHHE NPSIMOYTOJIbHBIX
TPEYTOJIbHUKOBY). HaxoauTh (C MOMOLIBIO KaIbKYJISITOPA) AJIMHBI U YTJIbI U1 HETAOJIUYHBIX
3HAYEHUN.

[Tonb3oBatbes  (opMynamMu THPUBEACHHUS W OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOKJIECTBOM JJIsl HAXOXKAECHHSI COOTHOIIEHUN MEX]ly TPUTOHOMETPUUECKMMH BETMUMHAMU.

Hcnonbs3oBaTh TEOpPEMbl CHHYCOB M KOCHUHYCOB [UISi HAXOXIAEHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTrOJbHUKA («PEHIEHUE TPEYrOJbHUKOBY), MPUMEHATh HX MpPU PEUHICHUU
r€OMETPUYECKUX 3a]1aY.

Bnagerp mnoHsTHsAMH npeoOpa3oBaHUS TOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. Ilonap3oBaThCsi CBONCTBaAMHU MMOJ00US MHPOU3BOJIBHBIX (QUTYP, YMETh
BBIYMCIIATH JUIMHBI U HAXOAUTH YIJIbl Y MOJ0OHBIX (puryp. IIpuMeHaTs cBoiicTBa mogodust B
MPAKTUYECKUX 3ajadyax. YMEThb NPHUBOJUTH MPUMEPHI MOJOOHBIX (UTYpP B OKpYKArOLIEM
MHpeE.

ITonb30BaThCA TEOPEMAMU O MPOU3BEIECHNUN OTPE3KOB XOPJ, O MPOU3BEIECHUN OTPE3KOB
CEKYILIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCAd BEKTOpPAMH, MMOHUMATh WX T€OMETPUYECKUHA U (U3UYECKUH CMBICI,
MPUMEHATh UX B PELICHUU T'€OMETPUYECKUX U (u3nueckux 3anad. [I[puMeHATh cKalsgpHOe
IIPOU3BEICHUE BEKTOPOB JIJIsI HAXOKAEHUS JUIMH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOpPAMHAT HA IUIOCKOCTH, NPHUMEHSTh €r0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUUYECKUX 3a]au.

Brnagere NMOHATHUSIMU TMPaBUIBHOTO MHOTOYTOJIbHUKA, JIMHBI OKPYXHOCTH, JIJTUHBI
IYyTd OKPY>KHOCTM U PaJUaHHON Mepbl yria, yMETh BBIYHMCIATH IUIONIAAb Kpyra uU €ro
yacteil. [[puMeHsITh oJyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

HaxoauThs ocu (WM LEHTPhI) CUMMETpUU (DUTYp, TPUMEHATh JBUKEHUS IJIOCKOCTU B
MIPOCTENIINX CITyYasix.

[IpuMeHATh MOTyYEHHbIE 3HAHUS HA MIPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOEIH TS
3a/la4y peajbHOM XW3HM U NPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHHUS C NPUMEHEHUEM
1no100Us ¥ TPUTOHOMETPUUYECKUX (PYHKIUHN (TIOTIB3YSICh, [I€ HEOOXO0AUMO, KAIbKYJISITOPOM).

W3Bnekatb U mpeoOpa3oBbIBaTh HHPOPMAIMIO, MPEACTABICHHYIO B Ppa3IUYHbBIX
MCTOYHMKAX B BUJE TaOJHUIL, Tuarpamm, rpadukoB, IPEACTABIATh JaHHbIE B BHJIE€ TaOIull,
auarpamm, rpaduxos.

Pematp 3a1aun opraHn30BaHHBIM MepeOOpPOM BapHAHTOB, a TAKXKE C MCIOJIb30BaHUEM
KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonb3oBaTh onucareabHble XapaKTEPUCTUKHU IS MACCMBOB YHMCIOBBIX JTAHHBIX, B
TOM YHCJI€ CPEIHUE 3HAUEHUS] U MEPHI paCCEUBaHUSI.



HaxoauTh YacTOThl 3HAYeHW M YacCTOThl COOBITHS, B TOM YHCJE IMOJb3YAChH
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOIOICHUH.

Haxonutb BepOSITHOCTH CIydalHbIX COOBITHI B M3YyYEHHBIX ONBITaX, B TOM YHUCJE B
OMbITaX C PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITUSIMU, B CEPHUSIX MCIBITAHUNA [0
IIEPBOIO YCIIEXA, B CEPUSIX UCIBITAHUN bepHyuin.

Nmets npeacTaBieHue 0 CIy4alHOW BEIUYUHE U O PACHPEAECICHUHN BEPOSATHOCTEM.

NmeTsb npeacTaBieHUE 0 3aKOHE OOJIBIIMX YUCEN KaK O MPOSIBIICHUU 3aKOHOMEPHOCTH B
CIIy4ailHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YKCEN B IPUPOJIEC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KUIACC

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBHIe)

Ne n/n Kontpoabnbie | IlpakTuueckue
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
1 Harypanpnbie yucna. JleiictBus ¢ 43 2 bubmuorexa [JOK
HaTypaJIbHBIMU YU CIIAMU https://m.edsoo.ru/7f4131ce
bubnnoreka IIOK
2 Harnsanas reomerpust. JInHUYM Ha TIIOCKOCTH 12 2 https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
3 OOerkHoBCHHbIC APOGH 48 2 https://m.edsoo.ru/7f4131ce
bubnnoreka IIOK
4 Harnsgnas reometrpusi. MHOTOYTrOJIbHUKH 10 1 https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
> Jlecamarpie ApobH 38 2 https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpust. Tena u purypst B 9 1 bubmuoteka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
! TosTopenne 1 obodmenHe 10 L https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 170 7 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

Koan4yecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Konrpoabnsie | IlpakTHyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
bu6mmoreka [JOK
! Harypanbusie wnena 30 1 https://m.edso0.ru/7f414736
5 Harnsangnas reomerpus. Ipsimbie Ha 7 bubmuorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bubmuoreka [JOK
3 Jlpoou 32 2 ! https://m.edso0.ru/7f414736
bubmuoreka [JOK
4 Harnsannas reomerpus. Cummerpust 6 1 https://m.edsoo.ru/7fA14736
bubmuoreka [JOK
> Betpaxenns ¢ Oyksamu 6 https://m.edsoo.ru/7f414736
Harnannas reomerpust. @urypsl Ha bubnunoreka [JOK
6 14 1 1
TJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
7 [TonoxuTenbHble U OTPULIATENIbHBIE YK CIIA 40 2 https://m.edsoo.ru/7fA14736
bu6mmoreka [JOK
8 Tpencrapnenue JaHHbIX 6 . https://m.edso0.ru/7f414736
9 Harnsannas reomerpusi. @urypsl B 9 1 bu6mmoreka [IOK
MIPOCTPAHCTBE https://m.edso00.ru/7f414736
bu6mmorekxa [IOK
10 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 20 1 https://m.edsoo.ru/7f414736
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 7 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

HHOYPOYHOE IINTAHUPOBAHHUE

5 KJIACC
KosmuecTBo yacos
Ne DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie = IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
[ecarnunas cucrema cuuciaeHus. P HaTypanbHbIX bubnnoreka HOK
1-2 2
qucell https://m.edsoo.ru/f2a0ccOc
. bu6mmoreka [IOK
-4 H 4 2
3 aTypatbHEli pix. Hueio 0 https://m.edsoo.ru/f2a0cafe
bubmuorexa [JOK
5-7 HarypanbHble ynciia Ha KOOPAMHATHOU MPSMOU 3 https://m.edsoo.n/f2a0e0fc
P pA P https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
bubnnoreka IIOK
https://m.edsoo.ru/f2a0ce32
8-12 CpaBHeHHE, OKPYIIIEHNE HATYPAIBHBIX YHCET 5 https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
bu6nuoreka [IOK
Apudmernueckue 1eficTBUS ¢ HATYpaJIbHBIMU YHCIIaMHU. https://m.edsoo.ru/f2a0eaca
13-15 3
Ciio’)keHre ¥ BbIYUTAHUE. https://m.edsoo.ru/f2a0f5bha
https://m.edsoo.ru/f2a0f704
bu6nuoreka [IOK
Apudmerndeckre IeHCTBUS C HATYpaIbHBIMU YHCIIAMHU. https://m.edsoo.ru/f2a0fd8a
16-19 v 4 https://m.edsoo.ru/f2a1015e
MHOICHHE H AACICHHC. https://m.edsoo.ru/f2al0c3a
https://m.edsoo.ru/f2al0da2
90-21 CaoiicTBa HyJIS MPU CIOKEHUH U YMHOKEHHH, CBOICTBA 5 bubmuoreka [JOK
€UHHULIBI IPU YMHOXXEHUU https://m.edsoo.ru/f2al04ec
9923 [lepemecTuTenbHOE U COYETATEIHLHOE CBOICTBA 5 bubmuoreka [JOK

CJIOKCHUA U YMHOXKCHHA, paCIIpCaACIINTCIbHOC CBOMCTBO

https://m.edsoo.ru/f2a0ef3e



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

YMHOKEHHUS

bubnunoreka LIOK
24-26 UwucioBble BEIPAKECHHS; TOPSIOK JEHCTBUIMA https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
97 Koumponvnasa paboma no meme «Apugpmemuueckue
oelicmeus ¢ HamypanbHbIMU YUCTIAMUY
98-30 Jlenurtenu u KpaTHBIE YUCIIA, PA3JIOKEHUE YUCIIA HA bubnmoreka [JOK
MHOKHUTEJIHN https://m.edsoo.ru/f2a116b2
bu6nmoreka [IOK
31-32 Jlenenue ¢ ocTaTKOM https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2all4fa
bubmuorexa [JOK
33-34 [IpocThie U cocTaBHBIE YUCIIA https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2al1bb2
bubnuorexa [JOK
35-36 [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9 https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
bubmmoreka [IOK
https://m.edsoo.ru/f2a0f894
Pemrenne TeKCTOBBIX 3a/1a4 Ha BCe apuPMETHIECKHE https://m.edsoo.ru/f2a0f9fc
37-42 .
JICUCTBUS, HA IBUKEHUE U IIOKYIIKU https://m.edsoo.ru/f2al21a2
https://m.edso00.ru/f2a12558
43 Konmponvnasa paboma no meme ""Hamypanvnuie bubnmnoreka [JOK
yucna u Hyap'" https://m.edsoo.ru/f2al2cba
bu6nunorexa LIOK
44 Touka, psimasi, OTpe30K, ayd. JlomaHas https://m.edsoo.ru/f2a0d54e
N3mepenne nimHbI 0OTpe3Ka, METPUUECKHUE €TMHUITBI bubmorexa [JOK
45-46 P TPE3Ka, METp https://m.edsoo.ru/f2a0daee
HM3MEPCHI JUTHHBL https://m.edsoo.ru/f2a0df3a
47-48 OKpY>XHOCTh U KPYT bubmmorexa [JOK

https://m.edsoo.ru/f2a0d684



https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684

49

[TpakTuueckas pabora mo Teme "TlocTpoenue y3opa u3
OKpY>KHOCTEH"

Bbubnuoreka LIOK
https://m.edsoo.ru/f2a0d7e2

50-51

VYromn. IIpsimo#, OCTpbIid, TYNION U Pa3BEPHYTHIN YTIIIbI

bubnunoteka LIOK
https://m.edsoo.ru/f2a1302a

52-54

N3mepenue yrios

bubnunoreka LIOK

https://m.edsoo.ru/f2a1319c¢
https://m.edsoo.ru/f2a132fa
https://m.edsoo0.ru/f2a13476

55

[IpaxTuueckas padora no teme "Ilocrpoenue yrios"

bu6nmoreka [IOK
https://m.edsoo.ru/f2a13606

56-60

JHpo06sb. [IpaBuiibHBIE U HEMPABUIIbHBIE TPOOH

bu6mmoreka [IOK

https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582

61-63

Cwmenannast 1poob

bu6mmoreka [IOK

https://m.edsoo.ru/f2a1592¢
https://m.edsoo.ru/f2al5a5a
https://m.edsoo.ru/f2a15b68

64-70

OcHOBHOE CBOICTBO 1poOu

bu6mmoreka [IOK

https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2al451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2al4de4

71-74

CpaBHenue npobeit

bu6nuorexa LIOK
https://m.edsoo.ru/f2al4f74
https://m.edsoo.ru/f2al51f4

75-82

ClI0)KeHHE ¥ BEIYMTAaHHE OOBIKHOBECHHBIX I[pO6CI>i

bu6nuorexa LIOK
https://m.edsoo.ru/f2al7cc4
https://m.edsoo.ru/f2al7e54



https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54

https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2al81ce
https://m.edsoo.ru/f2a1835e

Konmpwzbmm pa60ma no meme «Cnooscenue u

83 evluumanue 00bIKHOGEHHBIX Opoodeil)
Bbu6nuoreka [IOK
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
YMHOKEHUE U JIeJICHHEe OOBIKHOBEHHBIX IPOOEH; https://m.edsoo.ru/f2a18a20
84-91
B3aMMHOOOpaTHBIE TpOoOH https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
bubnnoreka IIOK
https://m.edsoo.ru/f2al81ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2al8c5a
Perrenue TeKCTOBBIX 3a7a4, COACPIKAITUX IPOOHU. https://m.edso0.ru/f2al8e76
92-100
OcHOBHBIE 3371241 HA IpOOHU https://m.edsoo.ru/f2al18f7a
https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2alald6
https://m.edsoo.ru/f2ala2ee
101- [TpumeHeHne OyKB AJIs 3aIIMCH MaTEMaTHYECKUX bubmuoreka [JOK
102 BBIPAKEHUH U NIPEAJIOKEHUIN https://m.edsoo.ru/f2ala3fc
Konmponvnasa paboma no meme " Ymnoocenue u
103 oenenue 00bIKHOBeHHbIX Opodeil. OcnogHble 3a0auu Ha bubmmorexa LOK
https://m.edsoo.ru/f2ala5le
opoou'"
. bubnuotexa [JOK
18151 KMBI;;II;ZZTOHBHI/IKI/I. YeThIpE€XYTroJbHUK, PSIMOYTOJIbHUK, https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2al6c7a
106 [IpakTuueckas pabora no teme "Iloctpoenue bubmuoreka [JOK

MIpsAMOYT'OJIbHHUKA € 3a/JTaHHBIMH CTOPOHAMH Ha

https://m.edsoo.ru/f2al6ele



https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e

HEJIMHOBaHHOU Oymare"

107- T bu6nuoreka LIOK
108 PEYTOTBHAK https://m.edsoo.ru/f2a16194
HHOH_[aI[B nu HepI/IMeTp HpHMOYTOJIBHI/IKa )41 BI/I6HI/IOT€K3. HOK
109- MHOTOYTOTBHIKOB, COCTABEHHbIX 13 https://m.edsoo.ru/f2a16fe0
111 ’ https://m.edsoo.ru/f2a17184
HpSIMOyFOJIBHI/IKOB, CIANHHUILIBI 1/13MepeH1/151 Iiomagan https://m.edsoo.ru/f2a17328
112- o bubmuorexa [JOK
113 CPUMETP MHOTOYTOMIbHHKA https://m.edsoo.ru/f2a1691e
bu6mmoreka [IOK
114- Jlecsanas samch xpoGeii https://m.edsoo.ru/f2alb55e
116 https://m.edsoo.ru/f2alb87e
https://m.edsoo.ru/f2albcfc
bu6mmoreka [IOK
117- OKpyIeliHe IecATHHHbIX Apobeii https://m.edso0o.ru/f2ale826
119 https://m.edsoo.ru/f2aleb50
https://m.edsoo.ru/f2alec68
bu6nuoreka [IOK
120- https://m.edsoo.ru/f2alc49a
124 CpaBHEHHE IECATUYHBIX JIpoOei https://m.edsoo.ru/f2alc63e
https://m.edsoo.ru/f2alcb02
https://m.edsoo.ru/f2alcc2e
bubmmoreka [IOK
https://m.edsoo.ru/f2alceda
https://m.edsoo.ru/f2alcf62
https://m.edsoo.ru/f2ald174
125- JleiicTBus ¢ AecITHUHBIME Ipo0simu. CloxKeHne u https://m.edsoo.ru/f2a1d516
133 BBIYMTAHUE. https://m.edsoo.ru/f2aldé4c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2alda7a
134 Konmponvnas paboma no meme «Cpagnenue, bubmuoreka [JOK



https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a

Cll0dceHue U 6bIYUMAHRUE 0eCAMUYUHBIX OpODell)

https://m.edsoo.ru/f2aldb88

bu6nuoreka [JOK

https://m.edsoo.ru/f2ale0la
https://m.edsoo.ru/f2ale150
https://m.edsoo.ru/f2ale268

135- JIefcTBUS ¢ IECATUYHBIMU APOOSIMU. Y MHOKCHHE U
144 10 https://m.edsoo.ru/f2ale3da
ACTICHHL. https://m.edsoo.ru/f2ale4f2
https://m.edsoo.ru/f2ale4f2
https://m.edsoo.ru/f2ale5f6
https://m.edsoo.ru/f2ale704
bubnnoreka IIOK
https://m.edsoo.ru/f2aled8a
145- Perrenre TeKCTOBBIX 3a7a4, COACPIKALTUX TPOOH.
150 o 5 6 https://m.edsoo.ru/f2alefl0
CHOBHBIC 3a/1aH Ha IpOOH https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
Koumponvnasa paboma no meme " Ymuoocenue u
151 oenenue decamuunvix opooei. Ocrnoenvie 3a0auu na 1 bubnmorexa IOK
7 2 P ) https://m.edsoo.ru/f2a1f23a
opoou'"
152- Muororpanauku. M300pakeHre MHOTOTPaHHUKOB. bubmorexa HOK
153 M 2 https://m.edsoo.ru/f2ala69a
OACIH IPOCTPAHCTBCHHBIX TCIT https://m.edsoo.ru/f2alad2a
154- [IpsimoyronpHBIN Mapauienenumen, Kyo. PazsépTku bubmorexa HOK
155 5 2 https://m.edsoo.ru/f2a1a802
Kyba ¥ lapajlie/enmneaa https://m.edsoo.ru/f2ala924
" " " bubnmnorexka [HOK
156 [TpakTuueckas padota nmo Teme "Pa3BépTka Kyda 1 https://m.edsoo.ru/f2alaef6
157 bubmmorexa [JOK
160 O6bEM Kyba, IPSIMOYTOJIBHOTO Napajuiesienuneia 4 https://m.edsoo.ru/f2alb09a
https://m.edsoo.ru/f2alb248
bu6nuoreka [IOK
161- IloBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 5 4 https://m.edsoo.ru/f2alfaaa
164 K7acca, 0000IIeHrne 3HaHUH https://m.edsoo.ru/f2alfc08

https://m.edsoo.ru/f2alfeec



https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec

Hmozosasn konmponwvnasa paboma / Beepoccuiickan

165 1 bubmuorexa [{OK
npoeepounasn paboma https://m.edsoo.ru/f2a1f924
bu6nuoreka [IOK
. https://m.edsoo.ru/f2a200a4
166- [ToBTOpEHNE OCHOBHBIX MOHATHA U METOAOB Kypca 5
N 5 https://m.edsoo.ru/f2a201f8
170 Kj1acca, 0000IIeHe 3HaHUH

https://m.edsoo.ru/f2a20388

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

https://m.edsoo.ru/f2a2069e



https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e

6 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypChI

Apudmernieckne AeHCTBUS ¢ MHOTO3HAYHBIMH
HAaTypaJIbHBIMU YK CIIAMH

bub6nmoreka [IOK

https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a216de

7-11

UYucnoBble BBIPAKEHHUS, TOPSAOK IEUCTBUH,
HCIOJIb30BaHUE CKOOOK

bubmuoreka [IOK
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a

12-14

OxpyrieHrne HaTypaJIbHbIX YUCEll

bubnunoreka LIOK
https://m.edsoo.ru/f2a21274

15-20

Jlenutenu v KpaTHbIE YKCIIa; HAUOOJIBIINN 001N
JIeNUTeNbh U HauMEHbIIee o01iee KpaTHOe

bubmuoreka [{OK

https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c

21-22

I[eJ'II/IMOCTI) CYMMEI 1 TPOU3BEACHU A

bubmmoreka IIOK
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254

23-24

JleneHue ¢ 0CTaTKOM

bu6nmorexa LIOK
https://m.edsoo.ru/f2a24104

25-29

Pemrenue TeKCTOBBIX 3a7a4

but6mmorexa [IOK

https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a226e2

30

Konmponvnas paooma no meme "Hamypanvnoie
yucna"

but6mmoreka [IOK
https://m.edsoo.ru/f2a242a8



https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a
https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a226e2
https://m.edsoo.ru/f2a242a8

31-32

[lepnieniuKynsapHbIe MpsIMbIe

bubnunoreka LIOK
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24596

33-34

[TapamienpHble npsMbIe

bu6nmoreka [IOK
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24a32

35-37

PaccrosiHue Mexny AByMs TOUKaMH, OT TOUKH J10
IIPSIMOM, AJIMHA MapuIpyTa Ha KBaJIpaTHOM CETKe

bub6nmoreka [IOK
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24eb0

38-41

OObIKHOBEHHAs IPOOb, OCHOBHOE CBOICTBO JIpO0OH,
COKpaIIeHHE Ipooeii

bubmuoreka [IOK

https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26ab2

42-44

CpaBHeHHE U YIOPsIOYMBAHUE TpoOeit

bubnunoreka LIOK

https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac

45-46

JlecsiTuuHble JpoOU U METpUUYECKasi CUCTEMA Mep

bubmmoteka IIOK
https://m.edsoo.ru/f2a2638c

47-51

Apudmernueckue T1eMCTBUS ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMH IPOOSIMU

bu6nmorexa LIOK

https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27c00

52-53

OTHOIIEHHE

bubnunorexa LIOK
https://m.edsoo.ru/f2a282¢2

54-55

I[eJ'IGHI/IC B JAHHOM OTHOIICHHUH

but6mmorexa [IOK
https://m.edsoo.ru/f2a28448

56-57

Macurad, nponopuus

bubnunorexa LIOK
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28c22



https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28c22

bubnunoreka LIOK

58-59 [TonsiTHe mporeHTa https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28efc

BrlunciieHue npoleHTa OT BEJIMYMHBI U BEJTUYHHBI 110 €€ bubnnorexa LHOK
60-63 pon https://m.edsoo.ru/f2a29064
TPOHCHTY https://m.eds00.ru/f2a291e0

bub6nmoreka [IOK
Pemrenue TeKCTOBBIX 3314, COACPIKALTUX APOOH U https://m.eds00.ru/f2a26512
64-68 ’ https://m.eds00.ru/f2a2818c
TPOTCHTET https://m.edso00.ru/f2a29546
https://m.edso0.ru/f2a29a46

bubnunoreka LIOK

144 144

69 Konmponvnan pagoma no meme "Jlpou https://m.edsoo.ru/f2a29d34

bubmuoreka [IOK
70-71 OceBas cummetpust. LlenTpansHas cuMMeTpus https://m.edso0o.ru/f2a2509a
https://m.edso00.ru/f2a25428

bubnuoreka [{OK
72-73 [TocTpoeHne cuMMETPpUYHBIX QUTYD https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a257fc

" " bubmmnoreka HOK
74 [TpakTrueckas padota o tTeme "OceBas CHMMETpPHS https://m.eds00.ru/f2a2598¢

75 C Us B IPOCTPAHCTB bubmorexa HOK
HIMMETP POCTPARCTBE https://m.edsoo.ru/f2a25ae0

76 [Ipumenenue OyKB JUIs 3aIIUCU MaTeMaTHYECKUX bubmuoteka [IOK
BBIPA)KEHUM U NPEJI0KEHUN https://m.edsoo.ru/f2a2b274

77 b sI ¥ YMCIIOBBIE ITOJICTAHOBKH bubmorexa [TOK
YKBEHHBIC BHIPAXCHH CTTOBHIC HOACTAMO https://m.edso00.ru/f2a2b972

BykBeHHBIC paBeHCTBA, HAXOXKICHUE HEU3BECTHOTO bubmorexa LIOK
78-79 K P ’ A https://m.edsoo.ru/f2a2bada
KOMITOHEHTa https://m.edsoo.ru/f2a2bbe8

b K

80-81 DopmyITsl nommorexa O

https://m.edsoo.ru/f2a2bd14



https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a2509a
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bbe8
https://m.edsoo.ru/f2a2bd14

https://m.edsoo.ru/f2a2be40

82 YeThIpEXYToJIbHUK, PUMEPHI Y€THIPEXYTOIBHUKOB bubmmorexa [JOK
pexyr > TIPHMEP Pexyr https://m.edsoo.ru/f2a2al9e
[IpsimoyronbHUK, KBaJpat: CBOICTBA CTOPOH, YIJIOB, Bu6mmoteka [JOK
83-84 .
JaroHanen https://m.edsoo.ru/f2a2a2{2
bubnunorexa LIOK
85-86 N3mepenue yrioB. Buabl TpeyroibHUKOB https://m.edsoo.ru/f2a2a75¢c
https://m.edsoo.ru/f2a2ab94
bu6nmmoreka [IOK
87-88 IT
CPHMEIP MHOTOYTOIbHHEKA https://m.edsoo.ru/f2a29eb0
89-90 [Tnomans Guryps
91-92 ®opMmyIbl IEpUMETpa U MJIOLAAH PSIMOYTOJIbHUKA
93 [TpubnmxEnnoe n3MepeHune miomanu Guryp
bubnunoreka LIOK
94 IT 0 "1 "
PaKTHiccKas pabota 1o TemMe “LLIoMaAL kpyra https://m.edsoo.ru/f2a2ae8c
95 Koumponvnaa paboma no meme "Buipasicenus c
oykeamu. @uzypvl na naockocmu'’
bu6nmorexa LIOK
https://m.edsoo.ru/f2a2bféc
96-98 Hensie umcna https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
bu6mmoteka IIOK
Moaynb yncia, reoOMeTpruIeCcKast HHTEPIPETALHs https://m.edsoo.ru/f2a2c886
99-103
MOZYJIS https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2cha6
104 YucnoBble TPOMEKYTKH
105-106 | IlomokHuTeTbHBIC U OTPHUIIATEIBHBIC YHCIIA
but6mmoreka [IOK
107-110 | CpaBHeHHE MOTOKUTENBHBIX U OTPUIATEIbHBIX YHCEI https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2cf48
111-115 | Apudmernueckue AEHCTBUS C MOJOKUTEIbHBIMU U bu6muoreka [IOK



https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2cba6
https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2cf48

OTpULATCIIbHBIMU YU CJIaMU. CrnoxxeHue.

https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0

Apudmerrueckue JeHCTBHS C MOJIOKUTEIbHBIMU U

bubnunorexa LIOK
https://m.edsoo.ru/f2a2ddee

116-120
OTPULIATEIILHBIMY YK CIIaMU. Beruntanue. https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
Koumponvnasa paooma no meme «Cnoscenue u
121 GbIUUMAHUE NOLIOHCUMETIbHBIX U OMPUUAM ETTbHBIX
uuceny
bubnunoreka LIOK
19915 Apudmerndeckue TUCTBUS C TIOJOKUTSIBHBIMU U https://m.edso0.ru/f2a2e5f0
OTPULATEIBbHBIMUA YUCIAMHU. Y MHOYKEHHE. https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2eb90
bubmuoreka [IOK
126-130 Apudmerndeckue THCTBUS C TOJOKUTSIBHBIMU U https://m.edsoo.ru/f2a2ec8
OTpHUIIATEILHBIMU YHCIaMU. Jlesenue. https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2f248
bu6nmorexa LIOK
https://m.edsoo.ru/f2a3035a
131-134 | Pemienne TEKCTOBBIX 3a7a4 https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a30706
135 Konmponvnasa paboma no meme « Ymuooucenue u
OeleHue NONOHCUMESIbHBIX U OMPUUAM EJIbHBIX YU Ce)
136 IIpssmoyronpHasg cucTeMa KOOPAWHAT HA IIIOCKOCTH bubmmorexa TIOK
p yr P https://m.edsoo.ru/f2a30ca6
KoopauHaTel TOYKM Ha MIOCKOCTH, abciucca u but6mmorexa [IOK
137
opaMHaTa https://m.edsoo.ru/f2a311d8
bu6nunorexa LIOK
138
CTonbuaTLIe 1 KpYroBbIC MArpaMMLI https://m.edsoo.ru/f2a3178c
139 [TpakTuueckas padota o Teme "TlocTpoenne auarpamm” bubmmoreka [JOK



https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2f248
https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c

https://m.edsoo.ru/f2a318ae

Pemenne TekCTOBBIX 3a1a4, COACpxKaIX JaHHBIC,

140-141 2
Ipe/iCTaBJIeHHbIC B TAOIUIAX U HAa Juarpammax
[IpsiMoyTONBHBIIN Mapajuienenunesn, Kyo, npusma bubmmorexa [IOK
142-143 ’ b ’ ’ 2 https://m.edsoo.ru/f2a319c6
[MPAMILIA, KOTYC, IHITHIP, Hap 1 chepa https://m.edsoo.ru/f2a31afc
bubnunorexa LIOK
144-145 | H300paskeHre MpOCTPaHCTBEHHBIX (pUTyp 2 https://m.edsoo.ru/f2a3206a
146 [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB, IIIJIMHIPA U 1
KOHYca
147 [IpakTrueckas padota o Teme "Co3naHnue Mojeen 1 bubnunoreka LIOK
MIPOCTPAHCTBEHHBIX (huUryp" https://m.edsoo.ru/f2a3252e
. o bubnnorexa [JOK
148 [Tonsitue 06bEMa; €TUHUIIBI U3MEPEHHS 00BEMA 1 https://m.edsoo.ru/f2a321c8
O0BEM MPAMOYTOIBHOTO TapaljIeNenuIesa, Kyoa, Bu6mmoteka [JOK
149-150 i 2
dbopMyIel 00bEMa https://m.edsoo.ru/f2a3234e
bubmmoteka IIOK
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB KYPCOB 5 U https://m.edsoo.ru/f2a328f8
151-159 ) 9
6 kiaccoB, 0000IIEHHE U CUCTEMATU3allUs 3HAHUI https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2
160 Hmozosasn konmponvnasn paboma / Becepoccuiickan 1 bubnnorexa [JOK
npoeepounasn paboma https://m.edso0.ru/f2a33bd6
[ToBTOpEHME OCHOBHBIX MOHATUN U METOJIOB KYPCOB 5 U bubmorexa HOK
161170 P P P 10 https://m.eds00.ru/f2a33f46
KJIacCOB, 0000IIIEHNE U CUCTEMATHU3alUs 3HAaHUI https://m.eds00.ru/f2a340b8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA»

7 KIIACC



https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dieKkTpoHHbIe (LM (pPOBbLIE)

Ne i/m Konrposbusie | IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
1 Uucna u BelunciaeHus. PannoHaibHbie o5 1 bubmuorexa [JOK
qyucia https://m.edso0o.ru/7f415b90
bu6nmoreka [IOK
2 AJrCOpaHCCKHE BHIpaxCHIA 27 1 https://m.edsoo.ru/7f415b90
bu6nuoreka [IOK
3 Y PaBHEHHS H HEPABCHCTBA 20 L https://m.edso0o.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpaguku. Cynxim 24 L https://m.edso00.ru/7f415b90
bubnuorexa [JOK
> Hosropenne i 06obmenne 6 L https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
i 102 5 0

[TPOTPAMME

8 KUIIACC



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posbie)
Ne n/m Konrpoasusie | IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bu6nuoreka [IOK
. 1
1 Yucna u Beruucinenus. Ksagparaeie KOpHH 15 https://m.edsoo.ru/7fA17af8
5 Uucna u BeruucieHus. CTeneHp ¢ UeIbiM 7 bubmuorexa [JOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 bubnuotexa [HOK
KBanpaTHbiii TpExwiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BhIpaXeHHs. 15 1 bubnuotexa [HOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnmnoreka HOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI bubnmnoreka [HOK
6 . 13
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
. 12 1
7 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHCcTBa https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
8 PyHKIMH. OCHOBHBIC IOHATH 12 https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
1
o Tosropenne 1 obodwmerHe 8 https://m.edsoo.ru/7f417af8
OBHLIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
Konrpoabnbie | IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
1 Yucna u BeruncieHus. JlelicTBUTEIbHBIC 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
bu6nmoreka [IOK
2 Dyt 16 1 https://m.eds00.ru/7f419d08
3 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuotexa [HOK
OJIHOM MEepEMEHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuotexa [HOK
ypaBHEHUH https://m.eds00.ru/7f419d08
bubmuorexa [JOK
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 16 1 https://m.edsoo.ru/7f419d08
bubnnoreka IIOK
6 YucioBble OCIIeI0BATEILHOCTH 15 1 https://m.edsoo.ru/7£419d08
7 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 18 1 bu6nuoreka [IOK
3HAHUU https://m.edso00.ru/7f419d08
OBHLIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
N KoummyecrBo yacoB JJIeKTPOHHBbIE LU (PPOBHIE
u /;1 Tema ypoxka Beero Kontpoabubie | IlpakTuuyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
1 [ToHATHE panMOHAIBHOIO YKCiIa
2-6 Apudmerndeckue AHCTBUS C PAIIMOHATILHBIMU YHCIIAMH
7-9 CpaBHeHue, ynopsA04MBaHUE PAIIUOHATBHBIX YHCE
bubmuoreka [IOK
https://m.edsoo.ru/7f4211de
10-14 CreneHb ¢ HaTypajIbHBIM [TOKA3aTeIeEM ) https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
15-18 Pemienne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIEHTHI U3 PEATbHON 4
MIPAKTHKH
19-20 [Ipu3Haku nenMMocTH, pa3ioKeHUsI HA MHOKUTETH 9
HATYpaJIbHBIX YUCEIT
21-24 Peanbubie 3aBucumocTu. [Ipsimas u oOpatHas 4
MPOMOPLHUOHATIEHOCTH
25 Konumponsnas paboma no meme ""Payuonanvusie uucaa' 1 1
bubmuoreka [IOK
26 byKBeHHEIE BEIPDKCHIA 1 https://m.edSO(I)_.[ru/7f41feec
27-28 DopmyIsl 2
29 [Tepemennsie. JlomycTrMbIe 3HaYSHHS IEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX BHIPAKEHHH, PACKPBITHE CKOOOK 1 bubnnorexa [JOK
30-33 HpHBEICHHUE MOOGHbIX CIAraeMBIX 4 https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
34-36 CBoliCTBa CTETICHH C HATYPAJIbHBIM ITOKa3aTeieM 3 bubmorexa [JOK

https://m.edso0.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382

https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubnunoreka LIOK

37-38 MHOTro4IeHbI https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
bub6nmoreka [IOK
https://m.edsoo.ru/7f422af2

39-42 CroxeHue, BRIYMTaHUE, YMHOKEHUE MHOTOUYJICHOB https://m.edso0.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edso0.ru/7f423182
bubnuoreka [{OK
https://m.edsoo.ru/7f42432a

43-47 DopMyIIBl COKPAIIEHHOIO YMHOMKEHUS https://m.edsoo.ru/742464a

pMY patt y https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edso0.ru/7f4251d0
bubnuoreka [{OK

48-51 PasnoxxeHrne MHOrO4YICHOB HA MHOKHUTEIIN https://m.edso0.1u/71423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

59 Konumponvnaa paboma no meme ""Anzeopauuecxkue

evipadricenun'"
53 YpaBHeHHe, paBuiia Mpeodpa3oBaHus YpaBHEHUS,
PaBHOCUIIBHOCTb YPaBHEHUH
54.56 JIuneliHoe ypaBHEHHE C OHOM MEPEMEHHOM, PEIIeHNE bubnnorexa [JOK
JIMHENHBIX YPABHEHUN https://m.edso0o.ru/7f420482
bubnunorexa LIOK
https://m.edso0.ru/7f42064e

57-60 Pemenue 3a1a4 ¢ moMoIsI0 ypaBHEHUH https://m.edso00.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e

61-62 JluneliHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMH U €ro rpaduk bubnmorexa LHOK

https://m.edsoo.ru/7f427¢c32



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32

https://m.edsoo.ru/7f427e8a

63-66 CucreMa IByX JTUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU bubmorexa LOK
https://m.edsoo.ru/7f42836¢
bubnunorexa LIOK

67-71 PellicHue CHCTEM ypaBHCHH https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edso0.ru/7f4287d6

79 Konumponvnasa paboma no meme ""/luneiinvie ypagnenus. bubnmnoreka HOK

Cucmemul TUHENHBIX YPAGHEHUTL C 08YMA nepemeHHbimu'" https://m.edsoo.ru/7f421044

73 Koopaunara TOYKH Ha IPSIMOMA bubmorexa HOK
https://m.edso0.ru/7f41de76
bubnuoreka [{OK

74-7 q

° HCIIOBBIC HIPOMEAYTIH https://m.edsoo.ru/7f41dff2

76-77 PaccrosiHre Mexy IByMsI TOYKaMH KOOPAUHATHOW IPSMOUN
bubnunoreka LIOK

78-79 [TpsimoyronbHas cucTeMa KOOPAUHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
https://m.edsoo.ru/7f41e42a
bubmmoteka IIOK

80-82 [Tpumeps! rpadukoB, 3a1aHHBIX (HOPMYIIaAMU https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

N bubmuoreka [IOK

83-84 Urenue rpadMKOB peabHBIX 3aBUCUMOCTEH https://m.edsoo.ru/7f4Lea24
bubmmoreka IIOK

85 Honsmue dyrKimm https://m.edsoo.ru/7f41ef06

86 I'padux pynkmmm
bubnunorexa LIOK

87-88 CaoticTBa (yHKITHI https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
bu6nunorexa LIOK

89-90 Jlunelinas GyHKIUSA https://m.edsoo.ru/7f427282

https://m.edsoo.ru/7f427412



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412

bubnunoreka LIOK

91-92 [TocTpoenue rpadguka TuHEHHON YyHKIIUN 2 https://m.edsoo.ru/7f426d1e
93-94 I'padux bynkmmm y =[x| 2
95 Koumponvnasa paboma no meme "Koopounamut u cpaghuxu. 1 bubnmnoreka HOK
Dyuxyuu" https://m.edsoo.ru/7f41f50a
Hrorosast koHTpobHas paboTa / Beepoccuiickas mpoBepouHast bubnmnoreka HOK
96 1
pabora https://m.edsoo.ru/7f429c6c
97-102 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca, 6

000011IeH1Ee 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c

8 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
undpoBbie
Ne /i Tema ypoka Konrpoubusl | IlpakTuyeckn p
Bcero oOpa3oBaTe/ibHbIE
e padoThlI e padoThl
pecypcsbl
1 KBanpaTHblii KOpEHb U3 YHCIIA 1 bubmmorexa [JOK
AP P https://m.edso0.ru/7f42d452
bubmuorexa [JOK
2 I1 0 1
OIGLTHE OD MPPAIHOHAILHOM JHCIE https://m.edsoo.ru/7f42eaaa
3-4 JlecaTHUHBIC TPUOIIMKESHUST UPPALMOHATBHBIX YHACEI 2
) JleficTBUTENBHBIEC YKCTIa 1
6-7 CpaBHeHUE 1eHCTBUTENBHBIX YUCEI 2
8 ApudmeTndeckuii KBaJipaTHBIN KOPECHb 1
9 VYpaBHeHue BUIa X* = a 1
bu6mmoreka [JOK
10-11 CaoiicTBa apuMeTnyecKux KBaJpaTHBIX KOpHEN 2 https://m.edsoo.ru/7f42d862
https://m.edso00.ru/7f42d862
bu6mmorexa [IOK
[IpeoOpa3oBaHre YMCIOBBIX BBIPAXKEHUN, COAEPIKAIINX https://m.edsoo.u/7142dd26
12-14 ’ 3 https://m.edsoo.ru/7f42ded4
KBAIPATHEIC KOPHH https://m.edsoo.ru/7f42e0be
https://m.edso0.ru/7f42e262
15 Konumponvnaa paboma no meme ""Keaopammuwie kopnu'"' 1 1
bu6mmorexa [IOK
16 1
(-TEMeRE, ¢ NERbIM HokasaTENEM https://m.edsoo.ru/7f4354a4
CrangapTtHas 3anuck yncia. Pasmepbl 00beKTOB OKPYKAIOIIETO
bu6nmoreka [JOK
17 Mupa (0T IEMEHTAPHBIX YACTHIL 10 KOCMUYECKUX 0OBEKTOB), 1

AJTUTEJIBHOCTD IMMPOLECCOB B OKPYKAOIIEM MUPE

https://m.edsoo.ru/7f436098



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

bubmuoreka [JOK
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

18-22 CBOICTBA CTETICHU C IICJIBIM TTOKa3aTeJIeM httos://m.edsoo.ru/ 7435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

23-24 KBanpatublii TpéxuineH
bubmuoreka [JOK

25-26 Paznosxenue kBagpaTHOTO TPEXUIECHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

97 Koumponvnasa paboma no meme "' Cmenenu. Keaopammnotii bubnuorexa [JOK

mpexunen" https://m.edsoo.ru/7f42ec80
bubmuorexa [JOK

28 Anrebpanrieckas pode https://m.edso0.ru/7f430382

99-30 JlormycTrMbIe 3HAYCHUS TIEPEMEHHBIX, BXOJISIINX B

anredpanvecKue BbIPAKEHUs
. . bubnuorexa [JOK

31 OcHOBHOE CBOHCTBO ayireOpanyeckoi 1podu https://m.edsoo.ru/7f4308¢6

bu6mmoreka [JOK
. https://m.edsoo.ru/7f430a8a

32-34 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
bu6mmoreka [JOK

Crnosxenue, BBIYUTaHUE, YMHOKEHHUE U JICJICHHE aIreOpanyecKux https://m.edsoo.ru/7f43128¢

35-38 Seii https://m.edso00.ru/7f4315c0

ApobeH https://m.edso00.ru/7f4318c2
https://m.edsoo.ru/7f431a20
bubmuorexa [JOK

39-41 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKALINX AlreOpandecKue https://m.edso0.ru/7f43259c

apobu https://m.edsoo.ru/7f432736
https://m.edso0.ru/7f432736

42 Koumponvnasa paboma no meme ""Anceopauueckasn opoon" bubnmnoreka [JOK



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

https://m.edsoo.ru/7f431d36

43 KBagparnoe ypaBHeHue bubmorexa LIOK
https://m.edsoo.ru/7f42eela
bubmuorexa [JOK

44-45 HemnonHoe kBagpaTHOE ypaBHEHUE https://m.edsoo.ru/7f42eela
https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK

46-48 dopmyia KOpHEH KBaIpaTHOTO ypaBHEHHUS hitps://m.edsoo. /7421158
https://m.edsoo0.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK

49-50 Teopema Buera https://m.edsoo.ru/7f42fefQ
https://m.eds00.ru/7f430076
bubmuorexa [JOK

51-52 Pemenue ypaBHeHUH, CBOAAIIMXCA K KBAaJPaTHBIM https://m.edso0o.ru/7f43c542
https://m.eds00.ru/7f43c3d0
bubmuorexa [JOK

53-54 [Ipocreitmue npoOHO-pallMOHATIFHBIE YPaBHEHUS https://m.edso00.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
bu6nmoreka [JOK

55-56 Pemrenre TeKCTOBBIX 3a71a4 C TOMOIIIBIO KBAAPATHBIX YpaBHEHUN https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42{8f6
bu6mmorexa [IOK

S7 Konumponvnas paboma no meme ""Keaopammuwie ypasnenun' https://m.edsoo.ru/7f430162

58-60 JluneitHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU, €T0 TpaduK,

MIPUMEPHI PEIICHUs] YPAaBHEHUH B IIENIbIX YHCIAX
61-63 Pemrenne cucreM AByX JIMHEWHBIX YPABHEHUHU C JBYyMS
MePEeMEHHBIMU
64-65 [Ipumeps! penieHns CUCTEM HETUHEHHBIX YPaBHEHUH ¢ IBYMSI
MIePEeMEHHBIMU
66-67 I'paduueckas uHTEpIIpeTAUs YpaBHEHHS C ABYMS bub6nuorexa [IOK

NEpECMCHHBIMU U CUCTEM JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMs

https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

[IEpEMEHHBIMU https://m.edso0.ru/7f43d6d6
68-70 Pemrenue TeKCTOBBIX 33a7a4 C MOMOIIIBIO CUCTEM ypaBHEHUN
71-72 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOI 1TepeMeHHOI
bubmuoreka [JOK
74-76 Jlunelinble HEPABEHCTBA C OJTHOM MIEPEMEHHOMN M UX PEIICHHE 3 https://m.edso00.ru/7f42c692
https://m.edsoo.ru/7f42c840
. . . bubnmoreka [JOK
7779 CucTeMbl TMHEHHBIX HEPABEHCTB C OIHOM NEPEMEHHOM U UX 3 httos-//m.edsoo.ru/7f42chs8
petierHe https://m.edsoo.ru/7f42cd2c
N300pakeHne pemeHns JMHEHHOTO HEPAaBEHCTBA U X CHCTEM bubmorexa [JOK
80-81 Ha HCIOBOH MPAMOT 2 https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
82 Koumponvnasa paboma no memam "Hepasencmea. Cucmemut 1
ypasnenun"
bubnnoreka [JOK
83 Honsrne Qynicunn L https://m.edsogru/7f433(:12
. bubnnoreka [JOK
84 OO6nacTh ornpeJieleHUs] © MHOXECTBO 3HaUCHUH (QyHKIIMU 1 https://m.edsogru/7f433d84
85 CrniocoObl 3a1anust pyHKIHIA 1
86 I'paduk pynkumm 1
87 CaoiicTBa (yHKIIMHU, UX OTOOpaxkeHHe Ha rpaduke 1
88 Urenue u noctpoeHue rpapukoB GyHKIUH 1
89 ITpumeps! rpadukoB GyHKINH, OTPAXKAIOLUIUX pPealbHbIe 1
MIPOLIECCHI
90 OYHKINH, OMUCHIBAIOIINE MPSMYIO H 00paTHYIO 1 bubnmoreka [JOK
IPONOPIMOHATILHBIE 3aBUCUMOCTH, UX Tpaduku https://m.edsoo.ru/7f434bbc
91-92  Tunepbora 2 ngs?ﬁr%?:;zgﬁﬁm\mez
93 I'paduk Qpynkuuu y = x? 1 bubnnorexa [JOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2

https://m.edsoo.ru/7f434572

Oynkuu Yy =X2, Y = X3, y = VX, Yy = [X|; rpaduueckoe pemnieHue

bu6mmoreka [IOK

94 1
YpPaBHEHUH U CUCTEM ypaBHEHHI https://m.edso0.ru/7f434d38
[ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB KYpCOB 7 U 8

95-96 KJ1accoB, 0000menue 3uanuii / Becepoccuiickasi mpoBepovHast 2 bubmmorexa [TOK

’ - P POBEp https://m.edsoo.ru/7f4371aa

pabora

97 Hmozosasn konmponwvnasa paboma / Beepoccuiickan 1 bubnunoreka [HOK
npoeepounasn paboma https://m.edsoo.ru/7f434eb4
IToBTOpEHNE OCHOBHBIX IMOHATUI U METOJI0B KypcoB 7 U 8

98-102 . 5
KJIaccoB, 00001IeHNEe 3HAHNH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kourpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsl
1 PannonaneHblie yncna, uppalioHaIbHbIe YMCIa, KOHEUHbIE U 1
OECKOHEUYHBIC ACCATUYHBIC IPOOH
9 MHOK€eCTBO AEHUCTBUTENBHBIX YHCEIL, IEUCTBUTEIIBHBIE YUCIIA KAK 1
OCCKOHEUYHBIC ACCATUYHBIC IPOOH
B3anMHO 0/1HO3HaYHOE COOTBETCTBHE MEX1Y MHOKECTBOM
3 JEHCTBUTENBHBIX YHUCET U MHOYKECTBOM TOUEK KOOPIUHATHOMN 1
MpAMOit
4 CpaBHeHUE IeHCTBUTENBHBIX YUCell, apu(MeTHUIeCKUE IeHCTBUS C 1
JNEHUCTBUTEIbHBIMU YU CIIAMU
5 [TpubnmxEHHOE 3HAUCHNE BETMYUHBI, TOUHOCTb MPUOIMKEHUS
6-7 OxkpyrneHue ymucen
8-9 [TpukuKa 1 OI[eHKa Pe3yIbTaTOB BHIYMCICHUH
bu6mmorexa [IOK
" https://m.edso0.ru/7f4396c6
10-12 KsagpaTtuunas K, e€ rpaduk u cBoiicTBa 3
P Py pad https://m.edso00.ru/7f439842
https://m.edsoo.ru/7f4399b4
bu6mmorexa [IOK
https://m.edso0.ru/7f439eb4
13-18 [Tapabo:a, KOOpAUHATHI BEPIINHBI TapaboIIbl, 0OCb CAMMETPUU 5 https://m.edsoo.ru/7f43a03a
napaboIIbl https://m.edsoo.ru/7f43alac
https://m.edsoo.ru/7f43a31e
https://m.edso00.ru/7f43a526
19-24 I'padukn pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 6
bubnmuotexa [JOK
25 Konumponvnas paboma no meme ""@ynukyuu'’ 1 1 1

https://m.edsoo.ru/7f43ab84



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84

26-27 JIuneitHoe ypaBHeHue. Pelienue ypaBHEHHM, CBOASIIIUXCS K bubmmorex LJOK
JIMHEWHBIM https://m.edso0.ru/7f43bf66
KBanparHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOSIIUXCS K bubmorexa [IOK

28-29 . ' ’ https://m.edso0.ru/7f43c542

BAIpATHEIM https://m.eds00.ru/7f43c542
bu6mmoreka [IOK

30-31 bukBaapaTHbie ypaBHEHUS https://m.edsoo.ru/7f43c3d0

https://m.edso0.ru/7f43c3d0

3933 [Ipumepsl perieHust ypaBHEHUM TPEThEH U YETBEPTOM CTETEHEN
pa3ioKEHUEM Ha MHOKUTEIH

bubmuorexa [JOK

34-35 Pemenue npoOHO-paiMOHAIBHBIX YpaBHEHUN https://m.edso00.ru/7f43c9b6

https://m.edso00.ru/7f43c9b6

36-38 Pemrenue TeKCTOBBIX 33124 aNreOpandeckKuM METOOM

39 Koumponvnasa paboma no meme " Ypasnenus c 00noi
nepemennon'"

bu6mmoreka [IOK

40-41 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f43d0b4

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

49-45 Cucrema IByX JTMHEHHBIX YpaBHEHHH C IBYMsI IEPEMEHHBIMU H €€
perieHne
Pemienue cuctem IByX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEHHOE, a bubmorexa [JOK

46-49  hrToolt Crener ’ ’ https://m.edsoo.ru/7f43d23a
ApYToc OpoH cTene https://m.edso0.ru/7f43d55a

50 I'paduueckas HHTEpIIPETAIUS CUCTEMBI YPaBHEHHH C IBYMSI
MIePEeMEHHBIMU

51-52 Perienue TeKCTOBBIX 3a/1au allreOpandeckuM crocoOom

53 Konmponvnas paooma no meme ""Cucmemul ypasnenuir”’

bu6mmoreka [IOK
54-55 4 i
WCJIOBbIE HEPaBEHCTBA M UX CBOMCTBA https://m.edsoo.ru/7f43ad5a
56-58 JIuHEWHbIC HEpAaBEHCTBA C OJHON NIEPEMEHHOM U UX PEIICHUE bubmmoreka [JOK



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM U UX

59-61
perieHue
bubmuoreka [JOK
62-66 KBangparHbie HepaBeHCTBA U UX pEIICHUE https://m.edsoo. /71430098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
67-68 I'padmueckas nHTEpIIpeTallis HEPABEHCTB U CUCTEM HEPABEHCTB C bubnnoreka [JOK
JBYMS IEPEMEHHBIMHU https://m.edso00.ru/7f43b098
69 Koumponvnaa paooma no meme "Hepasencmea"
70 [ToHsATHE YNCIOBOM MTOCIIEI0BATEILHOCTH bubmorexa LIOK
a https://m.edso0.ru/7f43e6¢c6
71 3aiaHue TOCIeI0BATSIIBHOCTH PEKYPPEHTHON (HhOpMYIIOi 1 bubnuorexa [JOK
dbopMyIoii N-ro uiaeHa https://m.edsoo.ru/7f43ebda
bubmuorexa [JOK
72-73 Apudmerrdeckast U TeOMETpUIECKask IPOTPECCUU https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
bu6mmoreka [JOK
https://m.edsoo.ru/7f43f58a
7478 ®opmyIbl N-ro wieHa apuPpMEeTUUECKOl U FTeOMETPUUECKON https://m.edsoo.ru/7f43ef2c
IIPOTPECCUM, CYMMBI IIEPBBIX N WICHOB https://m.edsoo0.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
79-80 N300paxkeHne 4ieHOB apuPMETHUECKON U TEOMETPHUECKOI
MPOrpeccuii TOUKaMu Ha KOOPAUHATHOM IIIOCKOCTH
81 JIMHEWHBIN U 3KCIIOHEHIUAIBHBIN POCT
bu6nmoreka [JOK
82-83 CI0XHBIE TTPOIIEHTHI https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
84 Koumponvnasa paboma no meme "HYucnoswie bubnmnoreka [JOK



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6

nocneooeamenvnocmu’’

https://m.edsoo.ru/7f440418

[ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3AIMsI 3HaHUH. 3auch,

85 CpaBHEHUE, ACUCTBUS C ACHUCTBUTEILHBIMHU YUCIIAMU, YU CIIOBAS 1
npsimMast
86 [ToBTOpenue, 06061mIeHne U cucTemaTu3anus 3HaHui. [IponeHTsl, 1
OTHOIICHHUS, TPOMIOPIIUU
87 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 3HaHUH. 1
Oxpyrienue, npuOIMKeHue, OleHKa
bubmuorexa [JOK
[ToBTOpeHME, 0000IIEHNE U CUCTEMAaTH3aIKs 3HaHUi. Pemenne https://m.edsoo.ru/7f443b12
88-90 3
TEKCTOBBIX 33J1a4 apU(PMETHUECKUM CIIOCOOOM https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
bu6mmoreka [IOK
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHHH. https://m.edsoo.ru/7f4441ca
91-94 [Ipeobpa3oBanue anredpandeckux BbIPAKEHUH, TOMYCTUMbIE 4 https://m.edsoo.ru/7f444364
3HAYEHUS https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
bu6mmoreka [JOK
[ToBTOpenue, 0600IIeHNEe U cucTeMaTU3aIus 3HaHui. OyHKINH: https://m.eds00.ru/7f444c56
95-98 . o . 4 https://m.edsoo.ru/7f444f44
MOCTPOEHUE, CBOMCTBA N3yUYEHHBIX (PYHKITUI https://m.edsoo.ru/7f44516a
https://m.edso0.ru/7f4452e6
99-100 [ToBTOpEeHME, 06001IEHNE U cUCTEMAaTH3alUs 3HaHUH. 5 bubnuoreka [IOK
I'paduueckoe perieHue ypaBHEHUN U UX CUCTEM https://m.edso00.ru/7f445516
101 Hmozosas konmponvhas paboma 1
102 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPU S



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

7 KJIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIie
Ne ni/mm P Kourpoububie = IIpakTuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Ipocreiimune reomeTpuueckue GUrypsl u
1 I/If cBoiictBa. M3me :lee reOMS; I/I}‘,-IF;CKI/IX 14 1 bubmmorexa [JOK
' P p https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuoreka [JOK
2 Tpeyrobukir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamiensHbie IPsIMBIE, CyMMa yTJI0B 14 1 bubnunoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTh 1 KpyT. ['eomeTpuueckue 14 1 bubnnoreka [JOK
MMOCTPOEHUSA https://m.edsoo.ru/7f415e2e
. bubnuotexa [JOK
> HosToperne, 0bobmenne snanmit 4 1 https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 0

8 KUIIACC



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /i P Konrpoubusie | Ilpakruyeckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
N bubnmoreka [JOK
1 q 12 1
CTRPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 MPOMOPLUOHANIBHBIX OTPE3KaX, MOJ00HBIE 15 1 Bubmmorexa LIOK
POTIOPH P  1oA https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
[Tnomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJijHﬂHX ¢bur 14 1 bubmorexa HOK
eyt I P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 OINMCAHHBIE YEThIPEXYTOIbHUKH. 13 1 bu6nuorexa [IOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEN
. bubnuoteka [JOK
6 [ostoperue, obobmenne snarnmii 4 ! https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0

9 KUIIACC



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Konrpojbnsie | IIpakruyeckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
bubmuoreka [JOK
1 B 12 1
CKTOPH https://m.edsoo.ru/7f41al2c
2 JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTH 9 1 bubmorexa HOK
P PA https://m.edsoo.ru/7f41al2c
3 Tpuronometpus. TeopemMbl KOCUHYCOB U 16 1 bubnuoreka [IOK
CHHYCOB. Penienue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
4 [IpeobpazoBanue nonodbus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
[IpaBuIbHBIE MHOTOYTOJIBHUKH. J{rHA
5 05 YKHOCTH H T1JIO y; b Kpyra . 8 0 bubmmorexa [JOK
Py = Hu pyra. https://m.edsoo.ru/7f41al2c
Brruucienue miomanei
bu6mmoreka [IOK
6 6 1
JABHOKEHHS ITIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3ALIHS 7 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

[TPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

7 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
undposbIie
Ne n/m Tema ypoka Kontpoabubie | IlpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
1 [Ipocreiimme reoMmeTprudeckue 00bEKThHI 1 bubmorexa LIOK
P P hittps://m.eds00.1u/8866b724
bu6nmorexa [IOK
2 MHoroyronbiik, oManas L https://m.eds00.ru/8866ch6a
3-6 N3mepenue JIMHEWHBIX U YIJIOBBIX BEJIMUNH, BEIYMCIICHHUE 4 bu6mmoteka [JOK
OTPE3KOB U YIJIOB https://m.edso00.ru/8866c3ea
bubnunoreka LIOK
7-12 CMexHbIE U BEPTUKAJIBHBIE YIIbI 6 https://m.eds00.ru/8866c5c0
https://m.eds00.ru/8866c¢7be
13 [Tepumetp u mnomaas GUryp, COCTaBICHHBIX U3 1
PSIMOYTOJIbHUKOB
14 Konmponvnaa pavoma no meme "Ilpocmeiiwiue 1 1
2eomempuueckue guzypot"’
15 IToHsATHE O paBHBIX TPEYTOJILHUKAX U IEPBUYHBIE 1 bubmmnoreka HOK
NIPEJCTAaBICHUS O PaBHBIX (PUTypax https://m.eds00.ru/8866ce80
bubnmorexa LIOK
16-21 Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB 6 hitps://m.edsoo.u/8866d1fa
puHp P peyr https://m.eds00.ru/8866d34e
https://m.edsoo.ru/8866e01e
N o bubmuoreka [{OK
22-23 [IpssMmoyronbHBIN TPEYroJIbHUK C yIiaoM B 30 2 https://m.edsoo.ru/8866eb22
94-25 CBOMCTBO MeIMAaHBI IPSIMOYTOJILHOTO TPEYTOJIbHUKA, 9 bubnmnoreka [JOK
MPOBEIEHHOMN K TUTIOTEHY3€ https://m.eds00.ru/8866e9ec
26-27 [Ipu3Haky paBeHCTBA MPSMOYTOJIbHBIX TPEYTOJbHUKOB
28 PaBHOGeipeHHBIE 1 PABHOCTOPOHHUE TPEYTOJbHUKH bu6muoreka [IOK



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866e9ec

https://m.edso0.ru/8866d6fa

bub6nmoreka [IOK
https://m.eds00.ru/8866d880

29-31 [Ipu3Haky 1 cBOMCTBA paBHOOECIPEHHOTO TPEYTOJbHHUKA https://m.eds00.ru/8866d880
https://m.edso00.ru/8866e26¢
bub6nmoreka [IOK

3235 Hepanenctsa B reomerpii https://m.edsoo.ru/8866e3a2
bubnunoreka LIOK

144 144
36 Konmponsnas paboma no meme "Tpeyzonvnuku https://m.edsoo.ru/8866echc
37 ITapannensHbIC IpsIMBIC, UX CBOMCTBA bubmmorexa [JOK
P P ’ https://m.edso00.ru/8866ef64
38 [Tareiit mocTynat EBkina
Haxkpect nexaniue, COOTBETCTBEHHbBIE U OJJHOCTOPOHHUE YTJIbI, bu6nmorexa LIOK
39-43 o0pa3oBaHHbBIC TIPU MIEPECCUCHUH MTAPAIICITLHBIX TPSIMBIX https://m.eds00.ru/8866f086
CEeKyIlen https://m.eds00.ru/8866f3b0
4445 [Ipu3Hak napayenbHOCTH NPSMBIX YE€PE3 PABEHCTBO PACCTOSHUMN
OT TOYEK OJIHOM MPsIMOM O BTOPOU MPSIMOit
bubnmorexa LIOK

46-47 CyMMa yTJI0B TpEeyroJIbHUKa https://m.eds00.ru/8866f630
https://m.edsoo.ru/8866f8ba
bubnmorexa LIOK

48-49 Breitttne yribt Tpeyronpiika https://m.edsoo.ru/8866fa5e

50 Konumponvnasa paboma no meme "Ilapannensvnovie npameie, bubmuoreka [IOK

cymma y2noe mpeyzonvHuka'’ https://m.edsoo.ru/8866fe6e
51 OKpy>KHOCTb, XOP/IbI M TUAMETP, KX CBOMCTBA Bubmmorexa [IOK
Py » XOpART U A P, https://m.eds00.ru/88670800
52 KacarenbHas K OKpY>KHOCTH bubmmorexa [JOK
Py https://m.eds00.ru/88670e9a
53-54 OKpy>KHOCTD, BITUCAHHAS B YT'OJI
55-56 [Tonsitue o I'MT, npumeHeHue B 3a1a4ax bubmmorexa [TOK

https://m.edso0.ru/8867013e



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e

https://m.eds00.ru/88670508

buccektpuca u cepelMHHBIN NEPIEHAUKYISIP KaK

57 1
TreOMETPHUECKUE MECTa TOUCK
bub6nmoreka [IOK
- 2
58-59 OKpy>KHOCTb, OTIMCAHHASI OKOJIO TPEYTOJIbHUKA https://m.edsoo.ru/88670a62
bubnunoreka LIOK
60-61 OKpYy>XHOCTb, BIICAaHHAs B TPEYT'OJIbHUK 2 https://m.edsoo.ru/8867103¢
bubnunorexa LIOK
62-63 [Ipocreiimume 3a1aun Ha TOCTPOEHUE 2 https://m.eds00.ru/88671188
https://m.eds00.ru/886712d2
64 Konumponvnaa paboma no meme ""Okpyscnocms u Kpye. 1 1 bubnnoreka [JOK
I'eomempuueckue nocmpoenusn' https://m.eds00.ru/88671462
[ToBTOpenue u 0000IeHNE 3HAHUN OCHOBHBIX TTOHSATHIA 1 Bbu6moreka [JOK
65 1
METOJIOB Kypca 7 Kiacca https://m.eds00.ru/886715b6
bubnunoreka LIOK
66 Hmozoeas konmpoavhas paboma 1 1 https://m.edsoo.ru/886716ec
67 [ToBTOpeHMe 1 06001IeHNE 3HAHUI OCHOBHBIX MOHSATUH U 1
METOJIOB Kypca 7 Kjacca
[ToBTOpenue u 06001IeHNE 3HAHUN OCHOBHBIX MOHATHH U bubmuoteka [IOK
68 1
METOJIOB Kypca 7 Kjacca https://m.edso0.ru/886719bc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5

8 KUIIACC

Ne

Tema ypoka

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe HU(POBbIE



https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

n/n

Bcero

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

o0pa3oBaTe/ibHbIE
pecypchbl

1-3

[Tapannenorpamm, ero Npu3HaKky U CBOWCTBA

bub6nmmoreka [IOK

https://m.edsoo0.ru/88671af2
https://m.edso0.ru/88671ca0
https://m.edsoo0.ru/88671ca0

YacTHble cydau napauieorpaMMoB (IpsIMOYTOJIBHUK, pOMO,
KBaJIpaT), X MPU3HAKU U CBOWCTBA

bub6nmoreka [IOK

https://m.edsoo0.ru/88671dea
https://m.edso0.ru/88671f20
https://m.edso0.ru/8867209¢c

Tpanenus

bubnunoreka LIOK
https://m.eds00.ru/88672358

PaBHOOOKas 1 MIPpAMOYTOJIbHAA Tpareuun

bubmuoreka [{OK
https://m.eds00.ru/8867252e
https://m.eds00.ru/88672858

10

MeTOI[ YABOCHUA MCIUAHBI

bubnunoreka LIOK
https://m.edso00.ru/88672b14

11

]_IeHTpaJ'ILHaH CUMMCETpPUA

bu6nmorexa LIOK
https://m.edso0.ru/88672b14

12

Konmponvnaa pavoma no meme ""Yemuipéxyzononuku'

bubmmoteka IIOK
https://m.eds00.ru/88672c9a

13

Teopema @aneca U TeopeMa O MPOMOPIMOHATIBHBIX OTPE3KaxX

bubnmnorexa LIOK
https://m.eds00.ru/8867337a

14-15

CpCI[HHH JIMHUS TPCYTrOJIbHUKA

bubmmoteka IIOK
https://m.edso00.ru/88672e0c
https://m.eds00.ru/88672f38

16-17

Tpaneuus, €€ cpeaHssa TUHUS

bubnunorexa LIOK
https://m.eds00.ru/88672358
https://m.eds00.ru/88673064

18-19

HpOHOpHI/IOHaHBHBIC OTPC3KU

bu6nunorexa LIOK
https://m.eds00.ru/88673794



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794

https://m.eds00.ru/88673794

20 LlenTp Macc B TpeyroJibHUKE bubmmorexa [JOK
P peyr https://m.edso00.ru/886738fc
bubnunoreka LIOK
21 Honobuste TpeyronbHuky https://m.edsoo.ru/88673a78
bu6nmoreka [IOK
https://m.edso0o.ru/88673bae
22-25 Tpu npuzHaKa mogo0us TPEYroJIbHUKOB https://m.eds0o.ru/88673d52
https://m.edsoo.ru/8867400e
26 [Ipumenenue mogooust NPy peHIeHUH MPAKTUUECKUX 3aa4
97 Koumponvnasn paooma no meme "Ilodoonuvie bubmmoreka [JOK
mpeyzoavnuxu' https://m.eds00.ru/8867445a
28 CBoiicTBa TIIOImMAAEH TEOMETPUUYECKUX (HUT bubmmorexa LIOK
tmad P M https://m.edso0.ru/886745fe
bubnunoreka LIOK
https://m.eds00.ru/88674860
29-33 dopmyisl 1JIs IIOLIAAN TPEYTOJIbHUKA, ITapajljiesiorpamma https://m.eds00.u/886/ 4222
’ https://m.eds00.ru/88674a22
https://m.eds00.ru/88675288
https://m.eds00.ru/8867542c
. bubmuoreka [IOK
34 Beruucnenue miomanei cioxHbeIx GUryp https://m.edsoo.ru/88674e78
bu6nmorexa LIOK
n N
35 AOWAAN PUTYp HA KICTHaTOM Gymare https://m.eds00.ru/8867473e
36-37 [Tnomanyn moxoOHBIX Guryp
but6mmoreka [IOK
38-39 3aa4uu ¢ MPAKTUICCKUM COJICPKAHHEM https://m.eds00.ru/88675558
https://m.eds00.ru/88675684
40 Pemenwne 3a1a4 ¢ MOMOIIBI0 METO/Ia BCIOMOTaTeIbHOM bu6mmoreka [JOK
IJI0IA U https://m.eds00.ru/88674f90
b K
41 Koumponvnasa paboma no meme "Ilnowaon" nomrorexa LO

https://m.eds00.ru/8867579¢c



https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c

bubnunoreka LIOK
https://m.eds00.ru/88675918

42-4 T IT &
0 copema uparopa u ¢€ npusencine https://m.eds00.ru/88675918
https://m.eds00.ru/88675abc
Omnpenenenre TPUTOHOMETPUIECKUX (PYHKIUI OCTPOro yria
47 MPAMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPUUECKUE bubamorexa LIOK
PAMOYT ey 1P P https://m.eds00.ru/88675032
COOTHOIIICHUS B MIPSMOYTOJIbBHOM TPEYrOJIbHUKE
bubnunorexa LIOK
48-50 O
CHOBHOE TPUT'OHOMETPUYECKOE TOKIECTBO https://m.eds0o.ru/88675f44
51 Koumponvnasa paboma no meme "Teopema Ilugpazopa u bubnnorexa [JOK
Hauana mpuzonomempuu'"’ https://m.edsoo.ru/8al407e8
bubmuoreka [IOK
5954 Bnucanubie U LIEHTpaIbHBIE YIJIbI, YTOJ MEXAY KacaTeJIbHOU https://m.edso0.ru/8a1415b2
U XOpaou https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8al141b34
55-56 VYTIubl MEeXAYy XOpJaMU U CEKYIIUMHU
bubnuoreka [{OK
57.59 Brniucannsie 1 onMcaHHbIE YETHIPEXYTOJIBHUKH, UX IIPU3HAKU U https://m.eds00.ru/8a140f86
CBOMCTBA https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
60-61 [IpuMeHeHne cBOWCTB BOMCAHHBIX U OMUCAHHBIX
YETHIPEXYTOJIBHUKOB MTPU PEIEHUN T€OMETPUUYECKUX 3a]1a4
62 B3aumHoe pacronoxenue IByX OKpyXKHOCTEH, o01ine bubmuoreka [IOK
KacaTeJIbHbIC https://m.edsoo.ru/8a1410a8
. bubmuorexa [{OK
63 Kacanne okpyxHocreit https://m.edso0.ru/8a1410a8
64 Konumponvnasa paboma no meme " Yenul 6 okpyrcnocmu. bubnmnoreka [JOK
Bnucannvie u onucannsvie yemwipexyzonvnuku' https://m.edsoo.ru/8a141c88
[ToBTOpEeHNE OCHOBHBIX MOHATHI U METOJOB KYpCOB 7 U 8 bubmorexa I[JOK
65-66 https://m.edsoo.ru/8al4lddc

KJaccoB, 00001IeHNEe 3HAHUH

https://m.edsoo.ru/8al4lefe



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

bubnunoreka LIOK
67 HroroBasi koHTpobHAs paboTa 1 1 https://m.edsoo.ru/8al42368
[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB KYpCOB 7 U 8 bubnuorexa [JOK
68 . 1
KJIacCcoB, 00001IeHNEe 3HAHUH https://m.edsoo.ru/8al420ac
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 6

9 KUIIACC

Ne

Tema ypoka

KoaunuecTBo yacoB

DJIeKTpPOHHbIe HU(poBbIE



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

n/n Beero KoHTposbHbI IIpakTHYecku o0pa3oBaTe/bHbIC
e padoThl e padoThlI pecypchl
1 Onpenenenre BeKTOpoB. U3NUECKUN U T€OMETPUUECKUN CMBICIT 1 bubnmnoreka HOK
BEKTOPOB https://m.edsoo.ru/8a144960
CrnoxeHre ¥ BBIYUTAHHE BEKTOPOB, YMHOKCHHE BEKTOpa HA bubmmorexa [IOK
2-4 OB, yM P 3 https://m.edsoo.ru/8al44a8c
HeIo https://m.edsoo.ru/8a144d52
) Pa3nosxeHne BEKTOpa 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM 1
bubnuoreka [{OK
K 1
6 OOPAMHATHL BeKTopa https://m.edsoo.ru/8al44fbe
CxkansipHO€ NMPOU3BEICHUE BEKTOPOB, €r0 IPUMEHEHHUE JIsI bubmorexa [JOK
7-8 P P POB, P 2 https://m.eds00.ru/8a14539c
HAXOIICHHA JUTHI H YITIOB https://m.edsoo.ru/8a14550e
bubnuoreka [IOK
9-10 Pemenue 3a1a4 ¢ momMoIs10 BEKTOPOB 2 https://m.edsoo.ru/8al44c3a
https://m.edsoo.ru/8a1458c4
11 [TpuMeHeHHe BEKTOPOB ISl pelIeHus 3aau GU3NKU 1
bubnmorexa LIOK
12 144 44 1 1
Konumponvnana paboma no meme ""Bexkmoput https://m.eds00.ru/8al45h08
13 JlexapToBBI KOOPAMHATHI TOYEK Ha IUIOCKOCTH 1
bubmmoteka IIOK
14-15 i 2
¥ paBHeHHE NPAMOH https://m.edsoo.ru/8a145c48
bu6nmorexa LIOK
16 v 1
PABHEHHE OKpyXHOCTH https://m.edsoo.ru/8al14635a
17 Koopaunatsl Touek nepeceueHus OKpy>KHOCTU U MPSAMOM 1 Bubmmorexa [IOK
pA P Py P https://m.eds00.ru/8a146620
18-20 MeTo]1 KOOpAWHAT MIPH PEIICHUN T€OMETPUICCKUX 3a/1a4, 3
MPAKTHYECKHX 3a71a4
21 Konumponsnas paboma no meme ""/lexapmoevt Koopounamot Ha 1 1 bubnmnoreka [JOK

naockocmu'"

https://m.edsoo.ru/8al146e0e



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

OnpezneneHue TPUTOHOMETPUUYECKUX QYHKIUH yriaoB ot 0° 110

bubnunoreka LIOK

22 180° https://m.edsoo.ru/8al424bc
23 @opMyJIbl IPUBEACHUS
bubnunorexa LIOK
24-26 Teopema KOCHHYCOB https://m.edsoo.ru/8a14336¢c
https://m.edsoo.ru/8al42d5e
bub6nmoreka [IOK
27-29 Teopema cunycos https://m.edsoo.ru/8al42e8a
bubnunorexa LIOK
30 HaxoxxneHne 1yiuH CTOPOH M BEJTMYUH YTIIOB TPEYTrOJbHUKOB https://m.edsoo.ru/8a143060
bubnuoreka [IOK
https://m.edsoo.ru/8al42ac0
31-34 Pemenue TpeyroabHUKOB https://m.edsoo.ru/8al42ac0
https://m.edsoo.ru/8al42ac0
https://m.edsoo.ru/8al42ac0
bubnunoreka LIOK
35-36 [IpakTHyeckoe MpUMEHEHNE TEOPEM CHHYCOB H KOCHHYCOB https://m.edsoo.ru/8al42c3c
bubnmorexa LIOK
r r
37 Konumponvnaa paboma no meme ""Pewienue mpeyzoibHuKkos https://m.edso0.ru/8a14392a
bubmmoteka IIOK
38 [TonsiTre o mpeoOpa3zoBaHUU MOAOOHS https://m.eds00.ru/8a143ab0
bubnmorexa LIOK
39-40 COOTBETCTBEHHBIE 3JIEMEHTHI TIOJIOOHBIX (QUTYP https://m.edsoo.ru/8al43ded
Teopema 0 IPOU3BEICHUN OTPE3KOB XOPJI, TEOPEMa O E;IGH/I//I;Tega HO/IfBa14406e
ps://m.edsoo.ru
41-43 npomBenerm OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe https://m.edsoo.ru/8al4d1ad
KacaTeabHO https://m.edsoo.ru/8al442da
but6mmorekxa [IOK
https://m.edsoo.ru/8a143f06
44-46 [IpumeHeHne TeopeM B pEIIEHUH TEOMETPUUYECKUX 3a]1a4 https://m.edso0.ru/8al443fc
https://m.edsoo.ru/8a144578
47 Konumponvnaa paboma no meme "Ilpeodpazosanue noooous. bubnunorexa LIOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578

Mempuueckue coomuowenus 6 okpyyxcnocmu"’

https://m.edso0.ru/8a1447a8

48 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, BHIYUCIICHUE UX DJIEMEHTOB bubmorexa LIOK
P yr ’ https://m.edsoo.ru/8al46fda
bub6nmoreka [IOK
49-50 Yucino m. JlnmruHa OKpYKHOCTH https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8al4714c
o1 JlnnHa nyru OKpy>KHOCTH
bubnunorexa LIOK
2 P
> VAt Mepa yiia https://m.eds00.ru/8a14714c
bubnuoreka [IOK
53-55 TLomm@b Kpyra, CekTOpa, CerMeHTa https://m.edso0.ru/8a147426
e ’ https://m.edso0.ru/8a147750
https://m.edsoo.ru/8al147750
56 [TonsiTHE O NTBMYKCHUH TUIOCKOCTH bubmmorexa [JOK
A https://m.edsoo.ru/8al47c82
bubnuoreka [{OK
57-60 [TapaieapHBIN IEPEHOC, TOBOPOT https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
61 IIpumeHeHre NBUKEHHI NPU PEIICHUH 3a/1a4 bubmorexa LOK
P A pup A https://m.edsoo.ru/8a1480e2
62 Konmponvnas paooma no memam "Ilpagunvnuvie
MHozoyzonvnuku. Okpysycrnocmes. /leusxncenusn nnockocmu'’
63 [ToBTOpenue, 06001IeHNE, cUCTeMaTH3aIus 3HaHUH. 3mepenue bubmuoreka [IOK
T€OMETPUYECKUX BEJIMYUH. TpeyroabHUKU https://m.edsoo.ru/8a148524
64 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3ALMs 3HAHUH. bubnuoreka [IOK
[TapamienbHble U NEPIICHAUKYIIIPHBIE NIPSMbIE https://m.edso00.ru/8a148650
[ToBTOpEeHue, 06001IeHNE, CCTeMaTH3allvs 3HAHUH.
65 OKpyXHOCTb U KpyT. ['eoMeTpruuecKkue nocTpoeHus. YTibl B
OKPY>KHOCTH
66 [ToBTOpenwue, 0600IIEHNE, CHCTeMaTH3allksl 3HaHu. Brimcanusie

N OITMCAHHBIC OKPYKHOCTHU MHOI'OYIr'OJIbHUKOB



https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

67

Hmozosas konmpononasa paboma

bubnunoreka LIOK
https://m.edso0.ru/8a148920

68

IToBTOpEeHME, 0000IICHUE, CHCTEMATH3aIIHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

TEMATHUYECKOE IINTAHUPOBAHUWE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
7 KIIACC



https://m.edsoo.ru/8a148920

KoanuectBo yacoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB H TeM undpoBbIe
Ne /i P Konrpojbnsie | IIpakruyeckue (mupp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 HpepcTaBiSHie AaHHELX ! 2 https://m.eds00.ru/7f415fdc
bu6mmoreka [JOK
2 OnucaTeibHas CTaTHCTHKA 8 L https://m.edsoo.ru/7f415fdc
. bubmmoreka [JOK
1 1
3 Catysaitas H3MEH'HBOCTE 6 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
4 Brenenne 5 Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacTOTa Clly4aiiHOTO 4 1 bubmmorexa [IOK
coObITHS https://m.edsoo.ru/7f415fdc
. bubmmoreka [JOK
6 O0001IeHnEe, cUCTEMaTH3alis SHAHUH 5 1 https://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnsie | IlpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 Hostopetne kypea 7 iiacea 4 https://m.edsoo.ru/7f417fb2
) OrnucarenbHas CTaTUCTUKA. PaccenBanue 4 bubmuoreka [{OK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubnunoreka LIOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fh2
. bubmuoreka [{OK
1
4 BeposiTHOCTB ciyuaiiHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417fb2
bubnunoreka LIOK
B 4
> BE/ICHHE B TCOPHIO TPaco https://m.edsoo.ru/7f417fh2
. bubnuoreka [{OK
6 Crtysaiinsie cobbTia 8 https://m.edsoo.ru/7f417fb2
. bubmmoteka IIOK
7 O0001IeHrEe, cCUCTEMAaTU3aIMs 3SHAHUH 4 1 https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

Koan4yecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Konrpoabnsie | IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
bu6mmoreka [JOK
! Tosropenne kypea 8§ inacca 4 https://m.eds00.ru/7f41a302
bubmuoreka [JOK
2 DIeMEHTEI KOMOHHATOPHIKH 4 . https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOITHOCTh 4 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 Menbrranms bepuyiuim 6 ! https://m.edsoo.ru/7f41a302
. bubnmoreka [JOK
S Coryuaifras semrmHa 6 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
6 ObodmenHe, KOHTPOIE 10 . https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 34 1 9

I[TPOT'PAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBLIE
Ne i/ Tema YpoKka B KOHTPOJ]])H[,[C HpaKTuquKHe OﬁpaSOBaTe.}ILHHe
cero
' padoThI padoThI pecypchl
bubnunoreka LIOK
1 IT 1
PEACTABNICHHE AAHHBIX B TAOTHUAX https://m.edsoo.ru/863ec1f8
2 [IpakTudeckue BIYUCICHUS IO TAOIUYHBIM JAHHBIM 1 bubmmorexa [JOK
P A https://m.edsoo.ru/863ec324
3 W3BicueHre 1 MHTEPIIPETAIUS TaOJIMYHBIX JaHHBIX 1 bubmorexa OK
pripetat A https://m.edso00.ru/863ec78e
4 [IpakTrueckas padota "Tabmuisr" 1 1
5 I'padmueckoe mpencraBieHe JaHHBIX B BU/IE KPYTOBBIX, 1 bubmmoreka [JOK
CTOJIOMKOBBIX (CTOI0YATHIX) JUATPAMM https://m.edsoo.ru/863ed18e
5 Urenue u nocrpoenue nuarpamm. [Ilpumepst 1 bubmmoreka [JOK
neMorpagpuuecKkux Juarpamm https://m.eds00.ru/863ed602
bu6nunorexa LIOK
7 IT " " 1 1
paxTHHeckas padoTa JlHarpamme! https://m.edso0o.ru/863ed72e
bubmmoteka IIOK
8 4 . 1
ucnoBsle Habopsl. CpeHee apupMeTHuecKoe https://m.eds0o.ru/863ed846
bu6nmorexa LIOK
9 q 6ops1. C 1
ucioBsie Ha0opbl. CpegHee apupmeTuIecKoe https://m.edsoo.ru/863d846
but6mmorekxa [IOK
10 M . i 1
eraHa YiCIOBOr0 Habopa. Y CTOMYNBOCTh MEIUAHBI https://m.edsoo.ru/863edb3e
11 Menuana 9uciioBoro Habopa. Y CTOMYMBOCTh METHAHBI 1
b K
12 [IpakTnueckas pabora "Cpennue 3HaueHus" 1 1 hgs;;ztg;gﬁ 1863edc6a
13 Haubonbiiee u HanMeHbllIee 3HAYCHUS YHCIOBOTO Habopa. 1 bubnuotexa [JOK

Pazmax

https://m.edsoo.ru/863ee07a



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a

HauGonbiiee u HanMeHblliee 3HAYCHUS YUCIOBOTO Habopa.

14
Pazmax
15 HauGonbiiee u HanMeHbIlIee 3HAYCHUS YUCIOBOTO Habopa.
Pazmax
KonTponbnas pabota no Temam "IIpencraBienue qaHHBIX. bubmmoreka [JOK
16
OnucarenpHas cTaTUCTUKA" https://m.eds00.ru/863ee390
. bu6nmoreka [IOK
17 Crny4aiiHasi ”3BMEHYHUBOCTD (IIPUMEPHI) https://m.edsoo.ru/863eedbe
18 YacroTa 3Ha4CHUI B MAaCCHBE JIAaHHBIX bubmmorexa LIOK
A https://m.eds00.ru/863ee69c
bubnuoreka [IOK
19 I'pynnuposka https://m.edso00.ru/863ee9d0
20 I'ucrorpammbl
bubnunoreka LIOK
21 Inerorpasst https://m.edsoo.ru/863eeelc
" . " bubmmorexa LIOK
22 [IpaxTuueckas padora "CiydaiiHas U3MEHUYUBOCTD https://m.eds0o.ru/863eeccd
93 I'pad, Bepmuna, pedpo. [IpeacraBienue 3agaun ¢ bubmuoreka [IOK
oMoIIbio Tpada https://m.edsoo.ru/863eef52
24 Crenensb (BaJIGHTHOCTB) BepIIMHBL. Yucno pédep u bubmuoreka [JOK
CyMMapHasi CTeleHb BepluH. Llens u nukn https://m.edso0.ru/863efOba
Hens u k. [Tyte B rpade. [IpencraBnenne o cBsI3HOCTH bubmuoreka [IOK
25
rpada https://m.edso0o.ru/863ef236
bu6nunorexa LIOK
26 IT
pencraBieHne 00 OPHEHTHUPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2
27 CrydaifHbIN OTIBIT U CITy4allHOE COOBITHE Bubmmorexa [IOK
yi v https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacToTa coObITHS. PONTb MaIOBEPOATHBIX U
. bubmuoreka [{OK
28 MIPAKTUYECKH TOCTOBEPHBIX COOBITHI B MPUPOJIE U B

o01ecTBe

https://m.edso0.ru/863ef646



https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646

29 Mosera u urpajibHas KOCTb B TEOPHH BEPOSITHOCTEN 1
" " bubnnorexa [{OK
30 [IpakTrueckas padota "Yactora BeIaZCHUS Opiia 1 https://m.edsoo.ru/863ef8a8
KontponbHas padota mo temam "Ciyuaiinas
31 U3MeH4YHUBOCTh. ['padsl. BeposTHOCTE ciiyyaifHOTO 1 bubamorexa LIOK
. patpL. Bep A https://m.eds00.ru/863f0186
COOBITUS
bubnunoreka LIOK
2 IT T 1
3 oBTOpeHwue, 0000menue. [IpencraBneHune TaHHBIX httos://m.edsoo.ru/863efa24
bu6nmoreka [IOK
33 [ToBTOpenue, 0606menue. OnucarenbHasi CTATUCTHKA 1 https://m.edsoo.ru/863efbaa
34 [ToBTOpeHME, 06001eHNE. BeposTHOCTE CiTy9aitHOTO 1 bubnnorexa [JOK
COOBITHS https://m.eds00.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne
w/n Tema ypoka Beero KonTpoabubie | IlpakTuueckue o0pasoBaTejbHbIe
r
padoThI padoThI pecypchl
1 [Ipeacrasnenue nannpix. OnucaresibHasi CTATUCTHKA 1 bubmmorexa LJOK
ped A ' https://m.eds00.ru/863f029e
2 CrnydaiiHast ”3MEeHUYHMBOCTh. CpeiHue YHCIIOBOTO Habopa 1 bubmmorexa LIOK
v - Pl P https://m.edsoo.ru/863f03fc
bubnunoreka LIOK
i .B 1
3 Caydaiinbie coObITHS. BepoaTHOCTH 1 4acTOTEHI https://m.edsoo.ru/863f0578
Kitaccuueckue Moienu Teopun BEpOSITHOCTEN: MOHETA U bubmmoreka [JOK
4 1
UrpajibHasi KOCTb https://m.eds00.ru/863f076¢
bubnuoreka [{OK
> OTicIoneHHs 1 https://m.edsoo.ru/863f0a50
bubnunoreka LIOK
0 Jlucniepens amciosoro Hadopa L https://m.edso00.ru/863f0a50
7 CranmapTHOE OTKIIOHEHHE YHCIIOBOTO Habopa 1 bubmmorexa LIOK
Hap P https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl pacceuBaHUs 1 bubmorexa LOK
p p https://m.edso00.ru/863f0ea6
bu6nmorexa LIOK
9 M 1
HOAECTBO, HOAMHOMKECTEO https://m.eds00.ru/863f1180
10 Omneparuu HaJ MHOKECTBAMH: O0BEMHEHNE, TIEPECEUCHHUE, 1 bubmuorexa [IOK
JIOTIOJTHEHUE https://m.edso0.ru/863f143c
11 CaoiicTBa omnepanuii HaJl MHOKECTBaMU: IEPEMECTUTEIBHOE, 1 bubnuoteka [JOK
COYETATENBHOE, PACIPEAEIUTEIBHOE, BKIIOUCHHS https://m.eds00.ru/863f1784
bubnunorexa LIOK
12 r 1
padudeckoe mpeICTaBICHHEe MHOKECTB https://m.edsoo.ru/863f198¢
13 Kontponbras padota mo Temam "Cratuctuka. MHOKecTBa" 1 1



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c

bubnunoreka LIOK

14 DOnemMeHTapHbIe cOObITUS. CiTydaitHbIe COOBITHS https://m.eds00.ru/863f1dec
15 brnaronpustcTByOmMKe 3J1€MEHTAPHBIE COOBITHS. bubnmnoreka HOK
BepositHOCTH cOOBITHI https://m.edsoo.ru/863f1dec
16 bnaronpusTcTByromue 3JeMeHTapHbIe COOBITHSL. bubnuoreka [JOK
BepositHOCTH cOOBITHI https://m.eds00.ru/863f1f72
OmnBITH C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. bubnuoreka [JOK
17 N
Cayvaiinslii BBIOOp https://m.edsoo.ru/863f21ca
OmnBITH C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. bubnuoreka [JOK
18 N
CrnyuaitHbiii BEIOOD https://m.edso0o.ru/863f21ca
[IpaxTuueckast padota "OnbITb C pABHOBO3MOKHBIMU bubnuoreka [IOK
19
3J€MEHTapHBIMU COOBITUAMU" https://m.eds00.ru/863f235a
bubnunoreka LIOK
20 Hepeno https://m.edsoo.ru/863f2ade
CaoiicTBa epeBa: €AMHCTBEHHOCTD ITYTH, CYIIECTBOBAaHUE
21 BUCAYEH BEPUINHBI, CBS3b MEXIY YUCIOM BEPIIUH U YHCIIOM bubmrorexa LIOK
. p ’ Y P https://m.edsoo.ru/863f2bac
péoep
bubmmoreka IIOK
22 IT
DABHIIO yMHOACHIA https://m.eds00.ru/863f2cd8
bubnmorexa LIOK
23 Hpasmio ymroskeris https://m.eds00.ru/863f2e36
bubmmoteka IIOK
24 IT
POTHBOMOTIOKHOE COOBITHE https://m.eds00.ru/863f2f8a
bubnmorexa LIOK
2 i . 7
5 Huarpamma Ditnepa. O0beIMHEHUE U TTepeceueHne COObITUI https://m.eds00.ru/863f3214
26 HecoBmectabie coObITHs. DOpMyITa CIIOXKESHUS bubnuoteka [JOK
BEPOATHOCTEMN https://m.eds00.ru/863f3372
97 HecoBmectabie coObITHs. DOpMyIna CIIOXKEHUS bubnuotexa [JOK
BEPOATHOCTEMN https://m.eds00.ru/863f3764
08 [IpaBu0 YMHOXEHUS BEPOATHOCTEN. Y CIIOBHAA bu6muoreka [IOK

BCPOATHOCTE. HeszaBucumeie coObITHS

https://m.edsoo.ru/863f38ae



https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae

29 IIpaBmiio yMHOKEHHS BEPOSITHOCTEHN. Y ClI0BHas 1 bubmuotexa [JOK
BEpOATHOCTh. He3aBucHMBIE COOBITHS https://m.eds00.ru/863f3b06
30 [IpencrarneHue ciry4aitHOTO SKCIIEPUMEHTA B BHJIC JIEpEeBa 1 bubmmorexa LIOK
https://m.eds00.ru/863f3che
31 [IpencraBnenue cay4ailHOTO SKCIIEPUMEHTA B BUJIE JIEpeBa 1 bubmorexa LIOK
https://m.eds00.ru/863f3f20
39 [ToBTOpenue, 06o6menue. [IpeacrapneHue 1aHHBIX. 1 bubmmoreka [JOK
OnucarenpHas CTaTUCTUKA https://m.eds00.ru/863f4128
33 [ToBTOpenue, o6o6menue. I'padsr 1 ﬁg&HE;T:é(;grou/I; 63F4312
34 KonTponbhas padota no temam "CiyyaiiHble COOBITHS. 1
BepositHocTs. ['padsr”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KVIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema Ypoka B K()HTp()ﬂ],HLIe HpaKanecKHe 06pa30BaTeJ1Ll-Ible
cero
' padoThI padoThI pecypcnl
bu6nmmoreka [IOK
1 IT 1
PEACTARICHIE AGHHBIX https://m.eds00.1u/863f47ea
Bbu6nuoreka [IOK
2 OmHcaTerbhas CTaTHeTHia L https://m.edsoo.ru/863f47ea
3 Omnepanuu Haj COOBITUIMU
4 HezaBucumocTs coObITHI 1
) KoM06uHaTopHOE IPaBUII0 YMHOXKEHUS 1 bubmmorexa [JOK
P P Y https://m.eds00.ru/863f4e16
5 [lepecranoBku. @akropuan. CoyeTaHus U 4YUCIIO 1 bubnnorexka HOK
COYeTaHui https://m.eds00.ru/863f4e16
bubmuorexa [JOK
7 T IT 1
PEYTOTbHIK Hackait https://m.eds00.ru/863f5014
[IpakTuueckas pabora "Briunciienne BeposSTHOCTEN €
8 MCIOJIb30BaHNEM KOMOMHATOPHBIX (QYHKIUI 3JIEKTPOHHBIX 1 1 bubmmorexa [JOK
" P IR P https://m.eds00.ru/863f5208
TabIuI
I'eomerpuueckas BeposTHOCTb. CilydaliHbIN BBIOOP TOUKH
9 u3 QUTYpHI HA TTIOCKOCTH, U3 OTPE3Ka, U3 AyTH 1 brbmmorexa LTOK
yp ’ P ’ 4 https://m.eds00.ru/863f5884
OKPY>KHOCTH
['eomeTpuueckast BeposTHOCTh. CirydaliHbI BEIOOP TOUKH
10 U3 (GUTypHl Ha IMJIOCKOCTH, U3 OTPe3Ka, U3 AyTU 1 bubnuorexa LOK
P ’ pesia, 13 Ayt https://m.eds00.ru/863f5a50
OKPYKHOCTH
I'eomerpuueckas BeposaTHOCTh. CitydaiiHbIN BBIOOP TOUKU
11 U3 (GUTypHl Ha MJIOCKOCTH, U3 OTPe3Ka, U3 AyTU 1 bubmmorexa LOK
P ’ pesia, 13 Ayt https://m.edsoo.ru/863f5bfe
OKPY>KHOCTH
12 I'eomerpuueckas BeposaTHOCTh. CityuaiiHbIN BBIOOP TOUKU 1 bubmmoreka LIOK



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe

u3 (pUrypsl Ha TUIOCKOCTH, U3 OTPE3Ka, U3 IyTH

https://m.edso0.ru/863f5e10

OKPY>KHOCTH
13 Ucnbitanue. Ycnex u neyaaua. Cepust UCTIBITAHUNA J10 bubnmoreka [JOK
MIepBOro ycrexa https://m.eds00.ru/863f6162
14 Hcnprtanue. Ycnex u Heynada. Cepust UCIIBITAHUM 10 bubnmoreka [JOK
MIepBOro ycrexa https://m.eds00.ru/863f6356
15 UcnpiTanue. Ycnex u Heyaaya. Cepusi MCTIBITAHUM 10
MEPBOro ycrexa
16 Ucnwitanus bepaysmiu. BepostHocTu coOBITHIA B cepuu bubnuotexa [HOK
ucneiTaHuil bepnynnu https://m.eds00.ru/863f64d2
17 Ucnwitanus bepaysmiu. BepostHoctu coObITHII B cepun bubnuotexa [HOK
ucneiTaHuil bepnynnu https://m.eds00.ru/863f6680
18 [Ipaktuueckas padora "Ucnwitanust beprymmun" ]r?tI:[I[iH/I//I;T:(;(;cL)IrOu/I; 63f67de
19 CrnyuaiiHas BeIMYMHA U pacrpeiesieHue BeposiTHOCTE! brbmmorexa LTOK
https://m.eds00.ru/863f6b44
20 MaremaTruecKkoe OKMIAHUE U JUCTIEPCHS CITyYalHOU bubnmnoreka [JOK
BEJINYUHBI https://m.edso00.ru/863f6da6
21 [Ipumepbl MaTeMaTH4YECKOTO 0KHMIaHUS KaK bubmuoreka [JOK
TEOPETUYECKOTO CPEAHErO 3HAYCHUS BEIIMUUHBI https://m.eds00.ru/863f6f86
bubnmnorexka HOK
22 [TonsaTue o 3akoHe OOJIBIINX YHUCET https://m.e dso:fru 1863F72¢4
23 N3mepenrie BEpOATHOCTEN C TOMOIIBIO YaCTOT brbmmorexa [JOK
https://m.eds00.ru/863f7652
24 [IpumeneHne 3akoHa GOJIBIINX YHCET Eggniszgi)?ﬁg 637116
o5 O06o6mienue, cucremarusanus 3Hanuid. [IpencraBienne bubnmoreka [JOK
JaHHBIX https://m.edso0.ru/863f783c
26 O06o6mienue, cucreMaru3anus 3HaHuii. OnucaTenpHas

CTaTUCTHUKA



https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c

97 O06o6menue, cucremarusanus 3Hanui. [IpencraBinenne 1 bubnmoreka [JOK
JMaHHbIX. OnucaTeabHas CTAaTUCTHUKA https://m.edso0.ru/863f893a
08 O06o01IeHne, cucTeMaTu3anus 3HaHul. BeposTHOCTh 1 bubnmoreka [JOK
CIIy4altHOTO COOBITHS https://m.edso0.ru/863f7a4e
29 O06o0menue, cucteMaTr3alus 3HaHui. BeposTHOCTH 1 bu6nuoreka [JOK
CIIy4alHOTO COOBITHS. DJIEMEHTH KOMOMHATOPUKHU https://m.eds00.ru/863f7c9c
30 O00011eH1Ee, cUCTEMaTH3alis 3HAHUNA. DJIeMEHTHI 1 bu6nuoreka [JOK
KOMOWHATOPHKHU https://m.edso0o.ru/863f7e54
31 O00011eHne, cucTeMaTH3alis 3SHAHUNA. DJIeMEHTHI 1 bubnnoreka IIOK
kKoMOuHaTopuku. CiydaiiHble BETUYMHBI ¥ pacipe/iesieHus https://m.eds00.ru/863f8408
39 O6o061menue, cucreMarusanus 3Hanui. CryyaiiHbie 1 bubnnoreka IIOK
BEJIMYUHBI U PACTIPEICTICHUS https://m.edsoo.ru/863f861a
33 Hrorosast KoHTpoJIbHAS paboTa 1 ﬁ;ﬁ?ﬁ;ﬁ;(;grou/};% £8D56
34 O0001enne, cucreMaTH3amus 3SHAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34



https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

MATEMATHUKA
5 KUIACC
Kon .
IIpoBepsiemble IpeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTara
1 Hucna v BBIYUCICHUS
11 [lonumars U HpaBWIBHO YNOTPEOJATH TEPMMHBI, CBSI3aHHBIE C HATYPaJbHBIMU
' YucIaMH, OOBIKHOBEHHBIMM U I€CATHYHBIMU IPOOSIMU
19 CpaBHMBATh M YHNOpPSAOYMBATH HAaTypajbHbIE YKMCIIA, CPABHUBATh B MPOCTEHIINX
' citydasix OOBIKHOBEHHBIE IPOOH, AECATUIHBIC APOOH
CoOOTHOCUTH TOUKY Ha KOOPJAMHATHOW (YMCIIOBOI) IPSIMOM C COOTBETCTBYIOILIUM
13 el uucinoM M um300pakaTb HATypaJbHble YHCIAa TOYKAMHM HAa KOOPJUHATHOU
(uucnoBoil) npsmoit
14 Bemonaate  apudmernueckue ACWCTBUS € HATYPaJIbHBIMH  YHCIAMH, C
' OOBIKHOBEHHBIMH JIPOOSIMU B IIPOCTEHININX CIYydasix
1.5 BbInonHATE IPOBEPKY, MPUKUIKY PE3YJIbTAaTa BBIUYMCICHUN
1.6 OxpyrisaTh HaTypajibHbIE YHCIA
2 Pemenne TekcTOBBIX 3amMa4
21 Pemarts TekcroBele 3amaun  apu(METHUYECKHMM CHOCOOOM M C  IOMOIIBIO
' OpPraHU30BaHHOTO KOHEYHOT0 Mepedopa BceX BO3MOMKHBIX BAPHAHTOB
25 Pemars 3anaun, copepkaliue 3aBUCMMOCTH, CBA3BIBAIOILNE BEJIMYUHBL: CKOPOCTbD,
' BpEMsl, pacCTOSIHUE, 11€HA, KOJIMYECTBO, CTOUMOCTb
23 Hcnonp3oBaTh KpaTKue 3alucH, CXEMbl, TAOJIHLbI, 0003HAUYEHUS MpPU pEIICHUU
' 3a1a4
Y [Tonb30BaTbcsi OCHOBHBIMU €IMHUIIAMU W3MEPEHUS: LIEHbI, MacChl, PacCTOSHHUS,
' BPEMEHM, CKOPOCTH, BBIPAKATh OJJHU €IMHHULIBI BEIMYUHBI YEPE3 APYTUE
W3BnekaTh, aHANIUM3UpOBaTh, OLIEHUBATh HWH(POPMAILMIO, TPEACTABICHHYIO B
2.5 Tabivie, Ha CTOMOYAaTOM JauarpamMme, WHTEPNPETHPOBATH MPEICTABICHHBIE
JTaHHbIE, UCTIOJIb30BaTh JJAHHBIE MTPH PELLICHUN 3a1a4
3 Harnsanas reomerpus
31 [lonb30BaTbcsl TEOMETPUYECKUMU MMOHATHAMM: TOYKa, IpsiMas, OTPE30K, JIyd,

YT0J1, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT




[IpuBoauTh mpUMEpbl OOBEKTOB OKPYXKAIOLUIETO MHpa, HMEIIHUX (QopMy

3 U3YyYEHHBIX T€OMETPUUECKUX (HUTyp
Hcnonp3oBaTh TEPMHUHOJIOTUIO, CBA3aHHYIO C YyIJIAMU: BEpUIMHA CTOPOHA; C
3.3 MHOI'OYTOJIbHUKAMM: YroJj, BEpIIMHA, CTOPOHA, AMAroHalb; C OKPYKHOCTBIO:
panuyc, TuamMeTp, LIEHTp
34 N300pakaTb M3y4EeHHBIE TIE€OMETpUUYECKHEe (UIypbl Ha HEIMHOBAaHHOH W
' KJIETYaTOM Oymare C MOMOILBIO LUPKYJIS U JINHEHKU
Haxomute AMWHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C TOMOIIBIO
3.5 JUHENUKH, CTPOUTh OTPE3KU 33aJaHHOM IJIMHBI, CTPOUTh OKPYKHOCTh 3aJaHHOTO
panuyca
36 Hcnonp30Bark CBOMCTBA CTOPOH M YIVIOB IIPSAMOYTOJIbHUKA, KBajgpaTra I HUX
' HOCTPOCHMSI, BEIYMCICHHS TUIOIIAN U TIEpUMeTpa
Bbruucnate mepuMeTp M IUIOLAAb  KBajapaTa, IpsAMOYrojbHHKA, QUIYp,
3.7 COCTaBJICHHBIX M3 MPSMOYIOJIbHUKOB, B TOM uuciie QUryp, U300paxxEHHBIX Ha
KJeTyaToil Oymare
28 [Tonp30oBaTbcss OCHOBHBIMH METPUYECKHMMM €IMHHUIIAMU H3MEpPEHMs JJIMHBI,
' IUTOINAAN; BEIPAXKaTh OJJHH €AMHUIIBI BEIMYMHEI Yepe3 Apyrue
39 Pacno3naBaTh mapasuienenunen, Ky0, MUCIOIb30BaTh TEPMUHOJOTHIO: BEpILUHA,
' pedpo, rpaHb, U3MEPEHMSI; HAXOAUTh U3MEPEHUSI Tapaliesienumea, Kyoa
3.10 Boeraucnare  00béM  Kyba, mapajuienenunena IO 3aJaHHBIM — H3MEPEHUSM,
' M0JIb30BAThCS €IMHUIIAMU U3MEPEHUs 00bEMa
311 Pemate HeciaoXHbIE 3aJaud Ha M3MEpPEHHE TE€OMETPHUYECKUX BEIMYUH B
' NPaKTUYECKUX CUTYaIUSIX
6 KIIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3YJdbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus
pe3y/bTara
1 Yucna ¥ BIYUCICHUS
3HaTh W TOHWMATh TEPMHUHBI, CBS3aHHBIE C PA3IMYHBIMH BHIAMH YHCENl H
11 croco0amMM MX 3allUCH, MEPEXOIUTh (€CIU 3TO BO3MOXKHO) OT OJHOU (hOpMBI
3aIMCH YUCIIA K IPYroi
1 CpaBHMBaTh M YIOPAJOYUBATH LeNble YHCIa, OOBIKHOBEHHBIE M JECATUYHBIC
' IpoOu, cpaBHUBATH YKCIa OJHOTO U Pa3HbIX 3HAKOB
BbInonHATh, coueras yCTHbIE U MTUCbMEHHBIE IPUEMBI, apu(PMeTHUYEeCKHE AeUCTBUS
13 C HATypallbHBIMH W MEJIBIMH YHUCIAMH, OOBIKHOBEHHBIMH H JECATUYHBIMH

}Ip06$IMI/I, IMMOJIOKUTECIBHBIMHA U OTPHULATCIbHBIMA YU CIIaMHA



BerauciaTs 3HaUYEHHS YHCIIOBBIX BI:Ipﬁ)KGHPIﬁ, BBITIOJIHATE MPUKUAKY KU OLCHKY

14 pe3ynbTata BBIYUCICHUHN, BBIIIOJIHATD MPE0Opa30BaHusl YUCIOBBIX BBIPAKEHUHN Ha
OCHOBE CBOMCTB apU(PMETHUCCKUX ACHUCTBUI
1.5 OKpyTJITh LIEeTIbIe YHCTIa U IECATUUHBIE IPOOU, HAXOIUTh NPUOIHKEHUS YUCe
16 CoOOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOIIUM € YUCIIOM U
' n300paxkaTh YUCIIa TOYKAMH Ha KOOPAMHATHOM MPSAMOi, HAXOIUTh MOAYJIb YHCIa
17 COOTHOCUTH TOUKY B MPSMOYTOJIbHONW CUCTEME KOOPAMHAT C KOOPIMHATAMH STOU
' TOYKH
1.8 OKpyTJITh LIeTIbIe YHCTIa U IECATUUHBIE IPOOU, HAXOIUTh NPUOIHKEHUS YnCe
2 YuciioBbie U1 OYKBEHHBIC BBIPAKEHUS
[lonuMaTh W ymOTPeONATH TEPMHUHBI, CBS3aHHBIE C 3aMUCHIO CTEIEHU 4YHCIIA,
2.1 HAaXOJHUTh KBaJpaT M KyO uuCia, BBIYUCIATH 3HAUYEHHUS UYWCIOBBIX BBIPAXKECHUI,
COJIeprKalINX CTEICHH
9 [Tonb30BaThcs MpU3HAKAMH JEIMMOCTH, PaCKIaIblBaTh HATypajbHbIE YMCIa Ha
' MPOCThIE MHOKUTEIH
2.3 [Tonb30BaThCs MacITabOM, COCTABISATH MPOMOPIIUN U OTHOLICHHS
Hcnonp3oBaTh OyKBBI [UIsi 0003HAYEHHS YHCENl MPU 3aMUCH MaTeMaTHYeCKHUX
24 BBIPQXXCHHUI, COCTaBISATh OYKBEHHBbIC BbIpOKEHUS U (GOPMYIbl, HAXOAUTH
3HaYeHUs OYKBEHHBIX BBIPAKCHUN
2.5 Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemienue TekcTOBBIX 3a1a4
3.1 Pemrate MHOrOIMIAaroBbIe TEKCTOBBIE 33]a4l apU(METUYECKIM CIIOCOOOM
3.2 Pemares 3agaum, CBsi3aHHBIE C OTHOLIEHMEM, IPONOPLUOHAIBHOCTHIO BEJINYMH,
' IPOIIEHTaMH, pelaTh TPU OCHOBHBIE 3a]1a4ul Ha JPOOU U MPOLEHTHI
Pemats 3amaun, cogepxaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBL: CKOPOCTb,
33 BpEMs1, PACCTOSIHUE, 1IEHY, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOAUTEIBLHOCTD, BpEMH,
' 00BEM paboThl, HCMONB3yd apuPMETHUYEeCKHE JEHCTBHUS, OLEHKY, NPUKHUIIKY;
M0JIb30BATHCS €AMHUIIAMU U3MEPEHUS] COOTBETCTBYIOIUX BETMYMH
3.4 CoctaBnsiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 3a]]a4u
N3Bnekats nHpopMaIyio, NpecTaBIeHHYIO B TabIMIIaX, Ha JMHEHHOMN, CTOIOYaTON
3.5 WIM KpYroBOM JuarpamMmax, WHTEpIpPETHpPOBaTh IMPEJICTAaBICHHbIE JaHHbIE,
MCIIOJIb30BaTh JAHHBIE TIPH PEILIEHUH 33134
36 [IpencraBisate MHGOPMALMIO C TOMOIIbIO TaONMUI, JHUHEHHOM M cTOIOYaTOU
' JquarpamMmm
4 Harnsgnas reomerpus
[IpuBoauTh mpUMEpbl OOBEKTOB OKPYXKAIOLUIETO MHpa, HMEIIHUX (QopMy
4.1 U3YYEHHBIX T'€OMETPHUUECKUX IUIOCKUX U TNPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI

PaBHBIX U CHMMETPUYHBIX QUTYP




4.2

4.3

4.4

N3o6paxkaTh ¢ MOMOUIBIO LUPKYJIS, JIMHEHKHU, TPAaHCTIOPTHPA HA HEJIMHOBAHHOW U
KJIeTyaToll Oymare M3y4yeHHblE IUIOCKHME TIeOMeTpuuYecKkue (Qurypsl u

KOH(UTYpaluK, CAMMETpUYHbIE (QUTYPBI

ITonw3oBaThCsA FrCOMCTPUIYCCKUMHU TIOHATHUAMHU: PABCHCTBO (1)I/Il"yp, CUMMCTPUA;
HCII0JIB30BaTh TCPMUHOJIOTHIO, CBA3aHHYIO C CHMMeTpHCﬁZ OCh CUMMETpPHUH, HEHTP

CUMMETpUHU
Haxomuts BEJMYMHBI YIVIOB M3MEPEHHMEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIbl 33JAHHOW BEJIMYMHBI, [TOJIB30BAaThCs IIPU PELICHUN 3a]a4 IpajyCHON MEpon

YIJIOB, PacliO3HABATh HA YEPTEKaxX OCTPbIN, MPAMO, pa3BEPHYTHIN U TYION YIIIbI

4.5

4.6

4.7

Beruucnsate  UIMHY JIOMaHOW, TMEPUMETP MHOTOYTOJIbHUKA, MOJIb30BAThCs
eAMHHUIIAMUA W3MEpPEHUsl JUIMHBI, BBIPAXXAaTh OIHHU EIWHHUIBI HU3MEPEHUS THHBI
yepes Ipyrue

Haxonutb, ucnonbs3ysi 4epTEKHbIE WHCTPYMEHTBI, PACCTOSHUS: MEXAY JBYMS

TOYKaMH, OT TOYKH JO HpHMOﬁ, AJIMHY IYTHU Ha KBaHpaTHOﬁ CCTKC

Beruucnate miomans GUryp, COCTaBIeHHbIX U3 MPSAMOYTOJbHUKOB, UCIIOIb30BaTh
pa3OmeHne Ha TPSIMOYTOJBHUKHA, Ha paBHbIE (UTYpHL, JOCTpAaUBaHHE JO
IIPSAIMOYTOJIBHMKA, I10JIb30BAaThCs OCHOBHBIMHM €IVHHUIAMU HM3MEPEHUS ILIOLIA/IH,

BBIpAXaTb OJHU CAUHUIIBI U3MCPCHUS TUIOIIAAN YCPE3 APYTrUc

4.8

Pacno3naBate Ha MoOAENSIX M M300pPKEHUAX NUPAMHUAY, KOHYC, IFIIUHID,

HCIIOJIb30BaTh TCPMHUHOJIOIMIO: BEPIIINHA, pe6p0, I'paHb, OCHOBAHHC, pa3BépTKa

4.9

N300paxaTh Ha KJIeT4aTOi Oymare mpsaMOYTOJbHBIN Mapaienenumne]

4.10

Boruncnate 00bEM MPSAMOYTONBHOIO Mapajjiesenunena, Kyba, MoJIb30BaThCs

OCHOBHBIMH €IUHUIIAMH U3MEPCHUA 00BEMa

411

5 KJIACC

Kon

Pemate HecIoXxHEIC 3aa4u Ha HaXO0XICHUE TCOMECTPHUYCCKUX BCIWMYHNH B

MPAKTUYCCKUX CUTYyaAlUIAX

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

1

HartypanbHble yncna v HyJIb

11

1.2

Harypanbnaoe uncno. Psag Hatypanshbix uncen. Yucno 0. M300pakeHue HaTypalbHBIX
qrcesl TOYKaMu Ha KOOPAWHATHOW (YMCIOBOM) MPAMOit
[To3unmonHas cucremMa cuuciaeHus. Pumckas nHymepanud. [ecaruunas cucrema

CUHCIICHUA

1.3

CpaBHeHHE HaTypaJIbHbIX YHCEN, CpPaBHEHHWE HATypalbHBIX YHCET C HYJIEM.

OprrJ'ICHI/IC HaTypaJIbHBIX YHUCECJI

1.4

CJ'IO)KGHI/IC, BBIYMTAHHUEC, YMHOKCHUC WU JCJIICHUC HATYpPAJIbHBIX YUCCII. CsoiicTBO HYJIA




IIPU CIIOKEHWUHW, CBOWMCTBA HY/ISI M €IUHUIBI MpU yMHOXKeHuH. llepemecturenbHoe u
COYETATEIbHOE CBOWCTBA (3aKOHBI) CIOXEHHUS W YMHOXKEHHS, pacIpeAeluTeIbHOe

CBOMCTBO (3aKOH) YMHOKEHUS

Hcnonn3oBanue 6y1(B JIIA 0003HaYEHNS HEM3BECTHOIO KOMITOHEHTA U 3aIlCH CBOICTB

Lo apumeTnuecKux NeHCTBUI
16 JlenuTenu M KpaTHbIE 4YMCia, pa3lioKeHHEe Ha MHOXUTenu. IIpocTble U cocTaBHBIE
' yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom
17 CreneHp C HaTypaJbHBIM IIOKa3aTeleM. 3aluCh YUCJIAa B BUAE CYMMbI DPa3psIHBIX
' cllaraeMbIX
UucnoBoe BbIpakeHHEe. BbluncieHHEe 3HAUEHUN YHCIIOBBIX BBIPAKEHUH, MOPSAIOK
18 BBIIIOJIHEHUS JielicTBUM. Vcronb3oBaHUE IMPU BBIYUCICHUSAX MEPEMECTUTEIBHOIO U
' COYETATEeNTFHOTO CBOWCTB (3aKOHOB) CIIOKEHUS U YMHOXXEHHSI, paclpeAeuTeIbHOrOo
CBOMCTBA YMHOKECHHMS
2 Hpobu
[IpencraBieane o apobW Kak crmoco0e 3amucu 4acTh BeNWYUHBL. OOBIKHOBEHHBIC
Y npobu. IlpaBunbHble W HempaBWwibHbIE OpoOu. CMemianHas OpoOb, MpeaCTaBICHUE
' CMEILIaHHOM ApoOu B BUJE HEMPABUIBLHOW IpOOU U BBIJEIIEHUE LIEIO0N YaCTH YHcia U3
HeTpaBUIILHOHN Apoou. M300paxkeHne ApoOeii ToukaMu Ha YUCIOBOM MPSIMOM
T OcnoBHoe cBoiicTBO Apobu. Cokpamenue apodeit. [IpuBenenue apoOu K HOBOMY
' 3HameHarento. CpaBHeHHE Apobeit
23 CrnoxeHue U BelYUTaHUE JpoOeil. YMHOKEHHE U AeleHne Apo0eil, B3auMHO-00paTHbIe
' npobu. HaxoxaeHne 4acTu 1en0ro U 1eyIoro 1Mo ero 4acTu
Hecstuunass  3amuchk  npooOeit.  IlpeacraBrnenue  AecsITMUHOM J1poOM B BUIE
2.4 0OBIKHOBEHHOH. M300paXkeHne AeCATUYHBIX APOOEH TOUYKaMU Ha YUCIOBOM MpsMOIi.
CpaBHeHuE IeCATUYHBIX JIpoOeit
’5 ApudmeTndeckne ACUCTBHS C JCCATUYHBIMUA JapoOsmMu. OKpyIrIICHWE JeCATUIHBIX
' npoOeit
3 Pemennie TekCTOBBIX 33724
3.1 Pemrenre TekCTOBBIX 3374 apu(PMETHIECKUM CITIOCOOOM
39 Pemenue normveckux 3amad. Pemenune 3amau  mepeOboOpoM  BCeX BO3MOXKHBIX
' BapHaHTOB. Mcrionp30BaHue MpU PELICHUH 3a/1a4 TaOJIHIl U CXEM
Pemenue 3amau, coiepkaliux 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYMHBI: CKOPOCTD,
33 BpEMS, pacCcTOsiHUE, 1IEHY, KOJUYECTBO, CTOMMOCTh. EIWHUIBI M3MEpEHHs: MaccChl,
' 0o0bEMa, IIeHBI, PACCTOSHUS, BpPEMEHM, CKOpOCTH. CBs3b MEXAYy eIUHHUIIAMU
HU3MEpPEHUS KaXI0H BEIIMIMHBI
34 Pemenre ocCHOBHBIX 3a/1a4 Ha IpoOH




3.5

[Ipencrasnenune TaHHBIX B BUJE TAOJIHUII, CTOJIOUATHIX AHArpaMM

4 Harmsigaas reometpust
Harnsnnaeie npencrasienust o Gurypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK, JIyd,
4.1 YIoJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroil. [IpsMol, ocTpelil, Tymoil u
Pa3BEPHYTHIN YIJIbI
43 JUinHa OTpe3ka, METPUYECKHE €IMHUIBl JJIMHBL. JlIMHa JI0MaHOW, mepuMeTp
' MHOTOYyrojibHUKa. MI3MepeHue u mocTpoeHre yriioB ¢ IOMOIIbIO TPAHCIIOPTHPA
13 Harnsagueie mpencraBienuss o  ¢urypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHUK,
' NPSIMOYTOJIBHUK, KBaJPaT, TPEYTOJbHUK; O PABEHCTBE (pUryp
N3o0paxenne ¢uryp, B TOM 4umcle Ha Kkierdatoi Oymare. [loctpoenue
4.4 KOH(UTYypauii U3 4YacTell MNpsMON, OKPY)KHOCTHM Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare. Micnonp30BaHne CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHKA, KBaJpaTa
[Inomans  mpsAMOYrolbHMKAa M MHOTOYIOJBHUKOB,  COCTaBJICHHBIX W3
4.5 MPSIMOYTOJIBHUKOB, B TOM 4Hclie (uryp, m300pak€HHBIX Ha KieT4atoil Oymare.
Enunuibl usmepenus miomanm
Harnsguele mpencraBieHUss O MPOCTPAHCTBEHHBIX (QUrypax: MPSAMOYTOJIbHBIM
46 napajuiesenumnesn, KyO, MHOTOTpPaHHUKH. N300pakenue IPOCTEHIINX
' MHOrOorpaHHuKoB. Pa3Béprkum kyba u mnapamtenenunena. Co3gaHnue Mojenei
MHOT'OTPaHHUKOB (M3 Oymaru, MpoBOJIOKH, IJIACTHIIMHA U IPYTUX MaTepUaioB)
4.7 O0BEM MPAMOYTOIBHOTO NapaiieNenune/a, Kyoa. Equauibr n3mMepenns oobéMa
6 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 Harypanbnsie uncia
Apudmerndeckue IEHCTBUS C MHOTO3HAUHBIMU HATYPaJbHBIMU YUCIaMU. YucaoBbIE
11 BBIPQ)KEHUS, MOPSAOK JEHCTBUH, MCIONb30BaHME CKOOOK. Vcronb3oBaHue HpU
' BBIUMCJICHUSIX IE€PEMECTUTEIBHOIO M COYETAaTeIbHOIO CBOMCTB CIOXKEHUS U
YMHOXEHHS, PaCIPEAEIUTEILHOTO CBONCTBA YMHOKECHHUS
1.2 OxpyrieHne HaTypaJbHbBIX YUCEIl
13 Jenutenu u KpaTHBIC YKCIIa, HAMOOIBITNN OOIIMIA JENUTENh U HaMMEHbIIee olIee
' KpaTHoeE. J[eTMMOoCTh CyMMBI M IPOU3BEICHUS
14 Jlenenue ¢ ocTaTKOM
2 Hpobu
21 OObIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO JpoOH, cokpaiieHue apoodeir. CpaBHeHUE

U yropsiiounBanue apooei




Pemenre 3a1ay Ha HAXOXKJIEHUE YaCTHU OT IIEJIOTO W IEJIOT0 MO ero 4actu. /[poOHoe

22 YHCII0 KaK Pe3yNIbTaT JICICHUs
23 [IpencraBnenne necATUYHON ApOOH B BHE OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH
' IpeCcTaBiIeHNs OOBIKHOBEHHOH IpoOU B BUJE AECATUYHOM
24 Hecartuunpie 1pobu W MeTpHuUecKas cucreMa mep. ApuMeThdeckue IeHCTBUS U
' YKCJIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JIECITUUHBIMH JIPOOSIMU
25 OrtHomenue. Jlenenue B maHHOM OTHOIIeHWU. MacmTad, nponopius. [IpuMenenne
' IIPONOPUUI IIPU PELICHUH 3314
[lonarue mporenra. BpluucieHwe NpoleHTa OT BEIMYMHBI M BEIUYMHBI 1O €&
2.6 HpOLIEHTY. BbIpaxkeHHe IPOLEHTOB AECATUYHBIMU JpoOsMu. Pemienue 3agau Ha
NPOICHTHL. BhIpaskeHNe OTHOIIEHUS BETUYMH B MPOLIEHTAX
3 [TonmoxuTenpHbIC ¥ OTPUIIATEIBHBIC YHCIIA
[lonoxurenpHple W oTpuuarenbHble uucia. Llenasle uncna. Moaynp  yucna,
3.1 reoMeTpuYecKas MHTEpIpeTanuss MoAayls uucina. M3o0paxeHune uucen Ha
KOOpAMHATHOM npsAMoil. UncnoBslie npoMexxyTku. CpaBHEHUE Uncen
3.2 Apudmerndeckue 1eHCTBUS C TOJI0KUTEIbHBIMUA U OTPULIATEIIbHBIMU YU CIIAMU
[IpsMoyronbHas cucTteMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha
3.3 IUIOCKOCTH, a0cmmcca U opauHaTa. [loctpoenue Touek u (uryp Ha KOOpAMHATHOMN
IUIOCKOCTH
4 BykBeHHbIE BbIpaXKEHUS
[lpumeHenne OykB [Js 3alMCH MaTeMaTHMYECKUX BBIPAKEHUN U NPEAIOKEHHH.
4.1 CpolicTBa apupMeTHueckux JeHUcTBUN. DByKBeHHbIE BBIpaXEHUSI W YUCIIOBBIE
MOJICTAHOBKHU. ByKkBeHHBIE paBEHCTBA, HAX0KJICHUE HEU3BECTHOTO KOMIIOHEHTA
42 ®opmyiibl, GOpMyNbl MepUMETpa W IJIOUIATU MPSIMOYrojbHHMKA, KBajapara, oO0bEMa
' napajuiesenuneaa u Kkyoa
5 Pemenue TekcToBbIX 3a1a4
5.1 Penienune TekcToBBIX 3a/1a4 apu(METHUECKUM CIIOCOOOM
5.2 Pemenune noruueckux 3agad. Pemenne 3agau nepe6opoM Bcex BOZMOKHBIX BAPHAHTOB
Pemenue 3amay, comepamux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIHMYMHBI: CKOPOCTb,
5 3 BpEMsI, PacCTOSIHHE, I1eHa, KOJHYECTBO, CTOMMOCTh, MPOHM3BOIUTEIHHOCTH, BpEMS,
' 00bEM paboThl. EAMHUIBI M3MEpeHus: Macchl, CTOUMOCTH, PACCTOSIHHS, BPEMEHH,
ckopocTu. CBSI3b MEXY €IMHUIIAMA U3MEPEHUS KOKION BETMIHHBI
5 4 Pemenne 3amad, CBS3aHHBIX C OTHOIICHHEM, TPOIIOPIHMOHATBHOCTBIO BEIWYHH,
' IPOIIEHTAaMH; pellleHHe OCHOBHBIX 33]a4 Ha JPpOoOU U MPOLEHTHI
- OrneHka U NpUKUIKA, OKpyriieHHe pe3ynbrata. CocraBieHne OyKBEHHBIX BBIpa)KEHHM

110 YCJIOBUIO 3a/1a4H.




5 6 [IpencraBiaeHne naHHBIX ¢ MOMOUIbIO Tabaul U auarpamMM. Cton04arble JuarpaMMel.
' UYUreHue KpyroBbIX JuarpaMm
6 Harnsanas reomerpus
6.1 Touka, npsimas, OTpe30K, Jy4, yroj, JIOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJbHHUK,
' TPEYTrOJIbHUK, OKPYKHOCTb, KPYT
6.2 B3aumHoe pacnonoxeHue IBYX NpsSMbIX Ha IUIOCKOCTH, INapajuleJbHBIE MpPSIMBIE,
' HEepIEHINKYIISPHbIE MTPSIMble
6.3 W3mepeHue paccTOSIHUH: MEXIy ABYMS TOYKaMM, OT TOYKH JIO HPSMOM, IJIMHA
' MapIIpyTa Ha KBaJpaTHOU CETKe
6.4 N3mepenue 1 ocTpoeHUe yIioB C IOMOIIBIO TPAHCIIOPTHPA
65 Buasl  TpeyroapbHUKOB:  OCTPOYIOJBHBIM,  HPSAMOYTOJIbBHBIM,  TYNOYTOJIbHBIM,
' paBHOOEPEHHBIN, pABHOCTOPOHHUIM
6.6 YeTplpéXyroabHUK. [IpAMOYroapHHUK, KBapaT: MCIIOJIb30BaHHE CBOICTB CTOPOH,
' YIJIOB, THArOHajIen
67 N300pakeHre reoMeTpuuecKkux (Uryp Ha HEJIMHOBAHHOM Oymare ¢ MCHOJIb30BAHUEM
' LUPKYJIS, TMHEHKH, yroJbHUKa, TpaHcnopTupa. [loctpoenus Ha kineTuaToit Oymare
6.8 [lepumeTp MHOTOYTOJIBHHUKA
69 [lonstne mnmnomaau ¢Gurypsl, €IUHUIBI U3MepeHus Iuiomanu. I[lpubnnxénHoe
' U3MepeHue Moy GUryp, B TOM 4uCie Ha KBaJpaTHOM ceTke
6.10 [TpubnmxEHHOE N3MEpEHUe JUTMHBI OKPYKHOCTH, IO Kpyra
6.11 CuMmeTpus: IeHTpajbHas, oceBast U 3epKayibHas. [locTpoeHne cMMMETPUYHBIX GUTYP
Harnsanuele npeacraBineHus 0 MPOCTPAHCTBEHHBIX (UTypax: Mapajienenumes, Kyo,
npu3Ma, [UpaMuaa, KOHyC, ILWIMHApP, wmap u  chepa. M3o0paxeHue
6.12 MPOCTPAHCTBEHHBIX ¢uryp. Ilpumepbl pa3BEPTOK MHOTIOIPAaHHUKOB, LWJIMHIApA U
KoHyca. Co3gaHue Mojened NpOCTpaHCTBEHHBIX ¢Guryp (M3 Oymaru, NpOBOJIOKH,
IUTACTUJIMHA U JPYTUX MaT€pUAJIOB)
6.13 [Tonatue o0béMa, enuHuIBl U3MepeHUs o00bEMA. OOBEM MPAMOYTOJIBHOTO
' napanjenenunena, Kyoa

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

AJITEBPA

7 KIIACC



Kon

IIpoBepsiemble IpeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM

NpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJbTarTa
1 Yucna v BBIYKCICHUS
11 BbimonHATh, codetas ycTHbIE M INHCBMEHHBIE NPUEMBI, apUPMETHYECKHE
' JeMCTBUSA C pallMOHATIbHBIMH YHCIaMU
HaxonuTh 3Ha4yeHHs YHUCIOBBIX BBIPAKEHHH, NPUMEHATh pa3HOOOpa3HbIE
1.2 CHOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAUEHUH IPOOHBIX BBIPAXKEHHH, COCPIKALIIX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH
[lepexoaute OT OAHON (OPMBI 3allUCH 4YUCENl K JApYrodl (mpeodpa3oBbIBAaTh
13 JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUYHYIO APOOh)
14 CpaBHMBATh U YIOPSIOYMBATh pallMOHAIbHBIE YUCIIA
15 OKpyriaTh uncia
BbINoNHATE NPUKUAKY U OLIEHKY PE3yJibTaTa BBIUMCICHUN, OLIEHKY 3HAYeHUIl
1.6 YHCJIOBBIX BbIpaK€HUH. BBINOIHATH NEMCTBUS CO CTENEHSAMHU C HAaTypajlbHBIMU
NOKa3aTeNsIMU
17 [IpuMeHATh NpU3HAKKU JETMMOCTH, Pa3joKEHUE HAa MHOXKUTEIU HATYpPaJbHBIX
' qucel
Pemate NpakTUKO-OPUEHTHPOBAHHBIE 3aJlaud, CBSI3aHHbIE C OTHOLICHHEM
18 BEJIMYMH, MPONOPIHOHATBHOCTBIO BEIMYMH, MPOLEHTaMU, MHTEPIPETUPOBATH
' pE3yJIbTaThl PEIICHNS 3a/1a4 C Y4ETOM OTPAHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIXx OOBEKTOB
2 Anrebpanyeckue BbIpaKeHUs
91 Hcnonb30Bath anreOpanyecKyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B
' IpOLIECCe OCBOEHUS Y4eOHOT0 MaTepuaa
25 Haxonute 3HaueHMss OYKBEHHBIX BBIP@XEHUM NpHU 33JaHHBIX 3HAYEHUSAX
' NIEPEMEHHBIX
93 BeinonHaTe npeoOpazoBaHMs LEIOT0 BBIPAXKEHUS B MHOTOUWIEH NPUBEICHHUEM
' MOJI0OHBIX CIaraeMbIX, paCKphITHEM CKOOOK
”4 BbIONMHATE yMHOXXEHHE OJHOWIEHAa Ha MHOTOWIEH W MHOTOoWjeHa Ha
' MHOTOYJIEH, TPUMEHATH (POPMYJIBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH
OcCylecTBIATh  pa3OoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C  IIOMOIIBIO
2.5 BbIHECEHHUS 3a CKOOKM OOILIEro MHOXHTENS, TPYHIUPOBKH CJlaraeMsix,
npuMeHeHHs GOopMYI COKPALIEHHOTO YMHOKEHUS
26 [TpumeHsTh peoOpa3oBaHUs MHOTOWIECHOB JUIsl PEIICHUs Pa3IMYHbIX 3aJa4 U3

MaTCMAaTUKH, CMCXKHBIX IPCAMETOB, U3 peaﬂBHOﬁ IMMPAKTUKN




Hcnonp30Barh CBOMCTBA CTEMEHEW C HATYpAJIbHBIMU TOKA3aTEIAMM IS

o npeoOpa30BaHuUs BBIPAKECHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemats JMHEHHbIE ypaBHEHHS C OJIHOM IEPEMEHHOHM, MPUMEHsS IpaBuiia
3.1 nepexofa OT HCXOAHOTO YpaBHEHHS K paBHOCHIbHOMY emy. IIpoBepsTs,
SBIISIETCS JIU YUCIIO KOPHEM YpaBHEHHUS
32 [TpumensTh rpaduueckue METOIbl MPHU PEHICHUU JTHUHEWHBIX ypaBHEHUN U UX
' CHCTEM
33 [lonOupate mnpuMepsl Map YHCEN, SBISIOUIMXCS PELICHHEM JMHEWHOTO
' YpaBHEHHUS C ABYMS IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JTUHEHHOrO YpaBHEHHS C ABYMS
3.4 NEPEMEHHBIMH;  TIOJB3YSACh TpaQUKOM, MPHUBOAUTH MPHUMEPHl  PEUICHUS
ypaBHEHUS
. Pemats cuctembl ABYX JUHEHHBIX YpaBHEHUU C JBYMs MEPEMEHHBIMHU, B TOM
' qrcie rpaduaecku
CocraBnTh ¥ pemath JIUHEHHOE ypaBHEHHUE WJIM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHI 10 YCIIOBHIO 3aJadd, HHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥l MOJY4YEeHHbIN pe3ybTar
4 Koopaunats! u rpaduku. OyHKImm
N300paxaTh Ha KOOPAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIKE 3aJlaHHBIM
4.1 KOOpAWHATaM, JY49H, OTPE3KH, HHTEPBaJIbI, 3aIIUCHIBATh YHCIOBBIC POMEKYTKH
Ha aJaredpanyeckoM si3bIKe
4.2 OTmeuaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH I10 3alaHHBIM KOOPIUHATAM
4.3 Crpouts rpaduku nuHeHHbIX QyHKIMNA. CTpouTh rpaguk GyHKIUHN Y = [X|
OnuceiBaTh C TOMOLIBIO  (DYHKIMII HM3BECTHblE 3aBUCHUMOCTH  MEXAY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHHE, IIEHY, KOJIHYECTBO, CTOMMOCTb,
POU3BOIUTENILHOCTD, BpeMsl, 00BEM paboThI
4.5 Haxonuth 3HaueHre GyHKIMU MO 3HAYEHHIO €€ apryMeHTa
[Tornumate Tpaduueckuii crmocod TpeAcTaBICHHWs W aHaIW3a HWHPOPMAIIHH,
4.6 U3BJICKaTh W HWHTEPIPETHPOBaTh HMH(OpMaNUio H3 TIpauUKOB pearbHbIX
MPOLECCOB M 3aBUCUMOCTEMN
8 KJIACC

Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM




MPOBEPAEMOro o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yabrara
1 Yucna v BBIYKCICHUS
Hcnonp30Bare HayalbHbIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
11 yucea JUld  CPaBHEHUS, OKPYIJIEHMsT W BBIYMCICHMH, H300paxarb
JICHCTBUTEIIbHBIE YK CIIA TOYKAMU HA KOOPJAMHATHOMN IPSIMOU
[IpumeHsTh MOHATHE apU(PMETUUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIHUTh
1 KBaJ[paTHbIE KOPHH, UCIOJIB3YSl MPU HEOOXOIUMOCTH KaJIbKYJSATOD, BBIIOJIHAThH
' IpeoOpa3oBaHusl BBIPAKEHUH, COAEpPXKAIIUX KBAaIPATHHIE KOPHHU, HCIONb3Ys
CBOICTBa KOpHEM
13 Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJbIX YHMCEN C MOMOUIbIO AECATHYHBIX
' npobeii u creneHei yucia 10
2 Anrebpanyeckue BhIpaXKeHUs
91 [IpuMeHATh NOHATHE CTENEHUM C  LEJIbIM  II0Ka3aTesieM,  BBIIOJIHATH
' peoOpa3oBaHus BHIPAKEHUI, COIEPIKALLUX CTEIIEHU C LIEIbIM IT0Ka3aTeleM
55 BbInoMHATE TOXKJECTBEHHBIE MPEOOPA30BAHUS PAllMOHAIBHBIX BBIPAKEHUH Ha
' OCHOBE IIPAaBUJI IEHCTBUI Ha/l MHOTOWICHAMHU U ajredpanuyecKuMu IpoosMu
2.3 PackiiagpiBaTh KBaspaTHBIN TPEXUIECH HA MHOKUTEIH
24 [TpuMeHsTh NMpeoOpa3oBaHUs BBIPAKEHUH JUIsI pEeLCHHs pa3IMYHbIX 3aJad U3
' MaTE€MaTHUKH, CMEXKHBIX IIPEIMETOB, U3 PEalbHOU NPAKTUKU
3 YpaBHEHMS U HEPABEHCTBA
31 Pemarte nuHelHBIEC, KBaJpaTHbIE YpPaBHEHUS U pAlUOHAIbHBIE YypaBHEHUS,
' CBOJISIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMs IEPEMEHHBIMU
[IpoBoaMTH MpOCTEHIINE UCCIIETOBAHNS YPABHEHNN U CHUCTEM YPABHEHUH, B TOM
3.9 quciae ¢ MpUMEHEHHeM IpadUyecKux IMpeicTaBlIeHuil (ycTaHaBIMBaTh, UMEET
' JY YpAaBHEHUE WJIM CHCTEMA YPAaBHEHUH PELICHMs, €CIIM UMEET, TO CKOJBKO, U
npoyee)
[Tepexoaute OT ciaoBecHOH (QOPMYIUMPOBKM 337auu K e€ anreOpandeckoi
33 MOJENIA C TIOMOILIBIO COCTABJICHWS YPABHEHUS WA CHUCTEMBl YpPaBHECHH,
' MUHTEPIIPETUPOBATh B COOTBETCTBHMM C KOHTEKCTOM 3aJa4M IOJyYEHHBIH
pe3yabTaT
IIpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUISI CPABHEHUS, OLIEHKH, PEIIaTh
34 JUHENHbIE HEpaBEHCTBA C OJHOM IEPEMEHHONM U HX CHUCTEMBI, JaBaTh
' rpaduyuecKkyr0 WUTIOCTPALMI0O MHOKECTBA PEHICHHM HEpPaBeHCTBA, CHCTEMBbI
HEPaBEHCTB
4 OyHKIIUN




[Tonnmath W MCHOIB30BaTh (PYHKIMOHAIbHBIE TMOHSATHS M SA3BIK (TEPMHUHBI,

4.1 CUMBOJIMYECKUE 0003HAUEHUS), ONMPEACTATh 3HAUCHUE (PYHKIIMH MO 3HAYCHUIO
apryMeHTa, OlpeelATh CBOMCTBA (PYHKIMH 110 €€ rpaduky
Crpouts rpauku 31eMeHTapHbIX GYHKLINN BUA:
42 v
y=k/x , y =x2, y = X3, y = [X|, onMCBIBaTh CBOMCTBA YUCIOBON ()YHKIIMH IO €€
rpaduky
9 KUIIACC
Kon .
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
NpoBEpPSIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTarTa
1 Yucna v BIYMCIECHUS
11 CpaBHUBATh U YIOPSAI0UYNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA
Boimonuate apudmernueckue AEHCTBUS C palMOHAIBHBIMU YHCIIAMH, COYeTast
1.2 YCTHBIE U NMUCHbMEHHbIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALMOHAIbHBIMU
yHuCllaMu
13 HaxonuTh 3HaueHus cTeneHed ¢ LENbIMU IOKa3aTesIIMU U KOpPHEH, BBIYMCIATH
. 3HAUEHUS YUCIIOBBIX BHIPAKEHUIN
14 OkpyrisTh  OEMCTBUTENBHBIE YHCJA, BBINOJHATH NPUKUIAKY  pe3yJibTara
. BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHMS U HEPABEHCTBA
”1 Pemars snMHEliHBIE U KBaJpaTHbBIE YPAaBHEHHs, YPABHEHMsI, CBOIAIIMECS K HUM,
. npocTelime ApoOHO-palOHAIbHbBIE YPaBHEHUS
»5 Pemats cuctemsl 1ByX JIMHEWHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEMBI
. JByX YpaBHEHUH, B KOTOPBIX OJHO YPaBHEHHE HE SBISAETCS JIMHEHHBIM
’3 PemaTh TekcToOBbIE 3a/1auM aNredpanyeckuM crocoOOM ¢ MOMOIIbIO COCTaBJICHUS
. YPaBHEHHUS UJIM CUCTEMBI IBYX YPaBHEHUH C IBYMs IEPEMEHHBIMU
IIpoBOINTE MpOCTEHIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
2.4 YHClie ¢ TPUMEHEHNEeM TpaduiyecKuX MpeACcTaBIeHUu (HanpuMep, yCTaHaBIUBATh,
UMEET JIM ypaBHEHUE WU CUCTEMa YpaBHEHUHN PEIIeHUs, €CIIM UMEET, TO CKOJIBKO)
”E Pemats nuHeliHbIe HEpaBeHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paXaTh pelICHHE
. HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMCBIBATH PEIIEHUE C IOMOIBIO CHMBOJIOB
2.6 Pemath cucremMbl NHMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE



KBaaApaTHOC HCEPABCHCTBO, 1/1306pa>1<aTb pemiCcHUC CHUCTCMbI HCPABCHCTB Ha

YHCIJIOBOM HpHMOﬁ, 3alMUCbIBATh PCIICHUEC C ITIOMOIIBIO CUMBOJIOB

2.7 Hcnonp30BaTh HEpaBeHCTBA IIPU PELIEHUH Pa3IMUYHBIX 33]1a4
3 DOyHKIUH
Pacno3naBarte (yHKIMHM M3Y4eHHBIX BUAOB. llOKa3pIBaTh CXEMaTHYECKH
31 pAacIioNIOKEHHE Ha KOOPIUHATHOW IUIOCKOCTH rpadukoB ¢GyHkuuii Buma: Y=KX,
- y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3Ha4YCHHU KO3()PHUIHUECHTOB,
OTHCHIBATH CBOMCTBA (DYHKITHIA
39 [Toxa3piBaTh CXEMAaTUYECKH PpACIOJOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
- rpadukoB QyHKIMH Buga y = VX, Y = [X| ¥ onUCHIBaTh CBOICTBA (DyHKIUN
33 Crpoutb M u300paXkaTb CXEMaTHUECKH TIpadUKM KBAaJPAaTUUHBIX (QYHKIU,
- OIUCBIBATh CBOMCTBA KBaIPaTUYHbIX (PYHKIMH IO UX IpaduKam
34 Pacno3naBare KBajpaTHU4YHYIO (QYHKLUUIO 1O (GopMmylie, NPUBOJUTH IPUMEPHI
- KBaJPaTUUHBIX QYHKUUI U3 peaabHOM KU3HHU, PU3UKH, TEOMETPUU
4 Apudmerndeckas 1 reOMETpUIECcKasi IpOTrpeccuu
i1 PacniozHaBath apuMeTHUECKYI0 U T€OMETPUUYECKYI0 MPOrpEeCcCMU IPHU pa3HbIX
. crocobax 3aaHus
42 BeImonHATE  BRIMHCICHHS C  WCHOJB30BaHMEM  (opMyn  N-To  4ieHa
. apupMeTHUUECKOl U FeOMETPUUECKON POTrPECCHi, CyMMBI IEPBBIX N WIEHOB
4.3 N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIUHATHON MJIIOCKOCTH
Pemats 3amaun, cBA3aHHBIE C YMCIOBBIMU I1OCJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE
4.4 3aJaud M3 peabHOM JKM3HU (C HCIOJb30BAaHHMEM KallbKYJIATOpa, ILU(PPOBBIX
TEXHOJIOTHHN)
MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
7 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCIIEHUS
JlpoOu OOBIKHOBEHHBIE U JECATHYHBIE, EPEX0 ] OT OJHOU (opMbl 3amucu apodeit K
11 npyroii. IloHAThe palnMOHANBHOTO 4HCIA, 3allMCh, CPAaBHEHUE, YIOPSA0YMBAHHE
palMOHAIBHBIX YUCEIN
1.2 Apudmernyeckue JAEHCTBUS C palMOHAJIBHBIMM uuclamH. Pemienue 3amad w3




peayibHOM MPaKTUKK Ha YacTH, Ha IPOOH

CreneHb ¢ HaTypaJlbHBIM IOKa3aTelieM: OIpe/eieHne, Ipeodpa3oBaHue BhIpAKEHUN

L3 Ha OCHOBE OIPEENICHUS], 3aIUCh OOJBIINX YUCET

14 IIponieHThl, 3amuch HPOLIEHTOB B BUAE IpoOM M JIpoOM B BHUJAE HPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4M Ha IIPOLIEHTHI, PELLICHUE 331a4 U3 PEAJIbHOU ITPaKTUKU

L5 [IpumeHeHne NpPU3HAKOB JEJIMMOCTH, DPA3JI0XKEHHE HAa MHOXHUTEIM HaTypaJIbHbIX
' qucel

1.6 PeasibHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsAMasi U 0OpaTHask IpONOPLUOHATIBHOCTH
2 Anrebpandeckue BbIpaKeHUS

21 IlepemeHHBIE, 4YMCIOBOE 3HAYEHHE BBIPAXKEHHUA C IIEpeMeHHOW. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX

25 [IpencraBnenne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BUJE GOPMYIIbl. Beraucnenus mo
' dbopmynam

2.3 [IpeoOpa3oBanne OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO PAaBHBIC BBIPAKEHUS

2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [T0KA3aTEIEM

25 Opnowiensl u MHorowieHol. CreneHb MHorowieHa. Cllo)KeHHE, BBIYUTAHUE,
' YMHOXEHHE MHOTOYJIEHOB

26 @opMysbl COKPAIEHHOTO YMHOMKEHUSA: KBaJpaT CyMMbl U KBaJapaT pa3HOCTH.
' @opMyia pa3HOCTH KBagpaToB. Pa3nokeHne MHOrOWIEHOB HA MHOKUTEIN
3 YpaBHEeHUS

31 VYpaBHeHHe, KOpPEHb  ypaBHEHHUs, IpaBWja  [peoOpa3oBaHUs  ypaBHEHUS,
' PAaBHOCUJIBHOCTh YPaBHEHH

3.2 JIuneliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEH JIMHEWHOrO0 ypaBHEHMS,
' pelIeHue JIMHEMHBIX YpaBHEHUIN

33 CocraBiieHHE ypaBHEHUH IO YCIOBHMIO 3aJaud. PeleHne TEKCTOBBIX 3a1ad c
' ITOMOIIIbI0 YPAaBHEHUIN

3.4 JIunelHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 IpaduK

Cucrema JByX JMHEHWHBIX YypaBHEHHMH ¢ JByMsl NepeMEHHbIMU. PemieHue cucrem
3.5 ypaBHEHMH CIOCOOOM TOJACTAaHOBKH. Ilpumephl pemeHus TEKCTOBBIX 33734y C
MOMOIIBIO CUCTEM YpaBHEHUU

4 Koopaunats! u rpadpuku. @yHkuuu

4.1 Koopaunara Touku Ha npsiMoit

4.2 YucnoBsle TpOMEXYTKU. PaccTossHME MEXy IByMsl TOUKaMH KOOPJUHATHOMN MPSAMOM

43 [IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AOciucca u opAMHATa TOUYKU Ha

KOOPJMHATHOM TIOCKOCTH




[Ipumepsr rpadukoB, 3amaHHBIX (opmymamu. UteHue TpaduUKOB peaTbHBIX

4.4 .
3aBUCUMOCTEH
4.5 [onsarue Gpynkun. ['papuk ¢pynkunu. CoricTBa QyHKIHIA
4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux pynkumm y = [X|
4.7 I'padmueckoe penieHne JIMHEUHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX ypaBHEHUI
8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna u BIYUCIECHUSA
11 KBanpatHbslii kopeHb u3 uncna. [lonstue o0 uppanuoHanbHOM uucie. [lecaTndHble
' npUOJIMKEHUST UPPALMOHATBHBIX YHCEIT
12 CpoiicTBa  apu(pMETHYECKHX KBAIpaTHBIX KOpPHEH W WX TPUMEHEHHE K
' peoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUIN U BHIYMCIEHUSAM. [leificTBUTENbHBIE YnCIia
1.3 Crenens C 1esbIM TTOKa3atesieM 1 e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 AnredpanuecKue BEIPAKCHUS
2.1 KBanparusiii TpéxuiieH, pa3inokeHnue KBaJIPaTHOTO TPEXUICHA HA MHOKUTEITH
2.2 Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO aireOpandeckoi qpoou
2.3 CrnosxeHue, BBIMUTaHUE, YMHOXKEHUE, JeJICHUE alre0pandeckux apooei
2.4 ParnmonanbHbIe BEIpaKEHUS U UX TpeoOpa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, hopMyia KOpHeH KBaJpaTHOro ypaBHeHus. Teopema Buera
3.2 Penienune ypaBHeHUH, CBOIAIIMXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [Tpocreiimme 1poOHO-pallMOHANIbHbBIE YPaBHEHUS
I'padguueckas wuHTepHpeTanys ypaBHEHHUH C JBYMs MEpPEMEHHBIMH U CHUCTEM
3.4 JUHENHBIX YpaBHEHHMHW C JByMs IHepeMeHHbIMH. IIpumepsl pemeHus cucreM
HEJIMHEHHBIX YpaBHEHUH C IByMsl IEpEMEHHBIMU
3.5 Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckuM Crocooom
3.6 YucnoBeie HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0THOM NTEPEMEHHOMN
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHOM
4 OyHKIIH
4.1 [lonarue ¢ynkunu. OOnacTh ONpeaesNeHUs] M MHOXKECTBO 3HAYEHUH (YHKLUU.




Cnioco6wI 3aanus GyHKIAN

4.2 I'paduk dyakmuu. UteHne cBoMCTB GhyHKIMH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOUUX PEATbHbIE TPOLECCHI
14 OyHKIUY, OMHUCHIBAIONIUE MPSIMYI0 U OOpaTHYIO MPOMOPLUOHAIBHBIE 3aBUCUMOCTH,
' uX rpaduKu
4.5 Oyaknuu y =X? y = X?
4.6 Oyaknun Y = Y, y = |x|
4.7 ['padpuaeckoe pernieHne ypaBHEHUI U CUCTEM YpaBHEHHA
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
11 ParionanbHble unciia, MppaloOHaIbHBIE YMCIIA, KOHEUHbIE M OECKOHEYHBIE JECATUYHBIC
' npoou
MHOX€eCTBO JIeHCTBUTENBHBIX 4YHUCEN, JACWCTBUTEIbHBbIC YHCIA KaK OECKOHEUHBIE
1.2 JecsITUUHble JpoOu. B3auMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOMXKECTBOM
JNEHCTBUTENBHBIX YHCET U KOOPAUHATHON NpsaMoi. CpaBHEHHE NEHCTBUTENBHBIX YHCET
1.3 Apudmernueckue AeCTBUS ¢ JEHCTBUTENLHBIMHU YHCIAMU
W3mepenusi, npuOmkeHusi, OLEHKH. Pa3mepbl OOBEKTOB OKPYKAIOIIETO0 MHPA,
14 JUINTEIBHOCTh MPOLIECCOB B OKpy»KatoieM mupe. [IpubnmkxénHoe 3HaueHHUE BETUYMHBI,
' TOYHOCTh NpuoOmwKkeHus. OkpyrieHue uucen. I[Ipukuaka M OIEHKAa pPe3yIbTaTOB
BBIYMCIICHUI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHMSI ¢ OHOHN IEpEMEHHON
2.2 JInnennoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIINXCS K JTUHEUHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHHH, CBOASIINXCS K KBaPAaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YypaBHEHUN TPETbe U 4YETBEPTOMN
' CTEIEHEN Pa3I0KEHUEM Ha MHOXKUTEIN
2.5 Pemenue npoOGHO-paliiOHaNIbHBIX YpaBHEHUN
2.6 Cucremspl ypaBHEHUI
2.7 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem ByX JTUHENHBIX YPaBHEHUM C ABYMsI IEPEMEHHBIMU
29 Pemenne cucreM IByX ypaBHEHMH, OZHO W3 KOTOPBIX JIMHEHHOE, & APYroe — BTOPOH

CTCIICHU




2.10 I'paduaeckas nHTEpIIpPETALIMS CUCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMU

2.11 Pemrenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM

2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHEHBIX HEPABEHCTB C OJHOM EPEMEHHON

2.14 Pemrenne cucreM JTMHEHHBIX HEPABEHCTB C OAHOU IIEPEMEHHON

2.15 KBanpaTHble HEpaBeHCTBa

2.16 I'padmueckas mHTEpIIpETALIs HEPABCHCTB U CUCTEM HEPABEHCTB C JIBYMS TIEPEMEHHBIMH
3 OyHKIUU

31 KBagparnunas ¢ynknus, e€ rpadux u cpoiictBa. IlapaGoma, KOOpAWHATH BEPIIMHBI
' napaboJibl, 0Ch CHMMETPHUH MapadoJIbl

3.2 I'paduku pynkiuit y=kx, y=kx+b u ux cpoiictea

3.3 I'paduku Gyukimit y=K/X, y = X° 1 ux cBoiicTea

3.4 I'paduxu QyHKIMIT , ¥ UX CBOICTBA
4 UucIIOBBIC ITOCIICIOBATEIBHOCTH

41 Ompenenenue W CrHOCOOBI  3aJaHWA  YHCIOBBIX  IOCJIENOBATEIBLHOCTEH. 3agaHue
' MOCIIC0BATEIIHFHOCTH PEKYPPEHTHOU (hopMyioi u hopMyIIoi N-To dieHa

42 Apudmerndeckas nporpeccus. Dopmynbl N-ro WieHa apuPMETHUECKON MPOrPEeCcCHuw,
' CYMMBI MEPBBIX N YICHOB

43 I'eometpuueckass mporpeccus. @opmysnbl N-TO ujeHa TEOMETPUUYECKON MpPOrpeccuw,
' CYMMBI TIEPBBIX N YICHOB

A4 N3o0paxkenue 4ieHOB apu(pMETUUECKOW U TEOMETPHUYECKON MPOrpeccuil TOYKaMu Ha
. KOOPAMHATHOM IUIOCKOCTH. JIMHENHBINA U SKCIIOHEHLIMAIbHBIN POCT

45 Cno>xHbI€ TPOLIEHTHI

MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHOM ITPOT'PAMMBI

T'EOMETPUs
7 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPoBePSIEMOro

o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabrara



I'eomeTpus

6.1

6.2

Pacno3naBaTh M3y4eHHbIE T€OMETpUYECKHE (UTYPBI, OMpPENeisTh WX B3aUMHOE
pacronio’keHue, U300paxxaTb T€OMETPHUECKUE (PUTYpPBI, BBIIOIHATH YEPTEKH I10
YCIIOBHIO 3a7aul. MI3MepsTh TMHENWHbIE U YIIOBble BEIWYMHBL. PemaTs 3a1aun Ha

BBIUMCJIEHHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB
Jenate rpyOyio OLEHKY JMHEWHBIX U YIJIOBBIX BEJIMYMUH MPEAMETOB B peaibHOU
KHU3HHU, Pa3MEpOB MPHUPOTHBIX 00bEKTOB. Pasnmnyare pasmMepsl 3TUX 0OBEKTOB IO

MOPAAKY BCIMINHBI

6.3

CTpOI/ITB YEPTECKHU K TCOMCTPUICCKHM 3ajladaM

6.4

6.5

[Tosp30BaThCs MpU3HAKaMU PaBEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh IPU3HAKY U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3a/1a4
[IpoBOANTHL JIOTMYECKHE PpACCYXKACHHS C HCIOJIb30BAHUEM T'€OMETPHUUYECKHUX

TeopeM

6.6

Ilonp30BaTbCcsi NpU3HAKaAaMU  PABEHCTBA  IPSAMOYIOJIBHBIX  TPEYTrOJIbHHUKOB,
CBOWMCTBOM  MEIWaHbl, TMPOBEAEHHON K THUIOTEHY3€  MPAMOYTOJbHOTO

TPEYroJIbHUKA, B PCIICHUU TCOMETPHUICCKUX 3aaaY

6.7

6.8

6.9

6.10

6.11

6.12

6.13

OnpenensaTh napajieIbHOCTh MPSIMBIX C MOMOLIBIO YIJIOB, KOTOPblE 00pa3yeT ¢
HUMHU cekymias. OnpenensaTh mapajuieTbHOCTh MPSMBIX C MOMOIIbIO PaBEHCTBA

pAacCTOSTHUI OT TOYEK OJHOU IPSAMOM A0 TOYEK APYTrOoM IPsMOM
Pemats 3a1aun Ha kieTyaroit Oymare

[IpoBOaUTH BBIYUCIIEHUS W HAXOAWTh YUCIIOBbIE U OyKBEHHBIE 3HAYEHUS YIJIOB B
FEOMETPUYECKHUX 3a7adyax C HCIOIb30BAHMEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJVIOB, OOpa30BaHHBIX IPU MEPECEUEHUH JBYX
napajuleJIbHbIX IPAMBIX CEKyIlEH. Pelars nmpakTuyecKue 3a1ayi Ha HaXOXKIEHUE

yTJIOB

BJ'IaI[eTB IMOHATHUEM TCOMETPUUCCKOTO MECTa TOYCK. YMmeTh OIpCaAcATh
6I/ICC6KTpI/Icy yriia u CepeI[I/IHHLII\/’I NEPNCHAUKYIIAP K OTPE3KY KaK TCOMETPUUICCKHUC

MECTa TOUYCK

DopMynMpOBaTh OINpPEACIECHUS] OKPYKHOCTH MW Kpyra, XOpAbl W JUaMeTpa
OKPY’KHOCTH, I10JIb30BaTbCS UX CBOMCTBAMU. Y METh IIPUMEHSATH 3TU CBOMCTBA IIpU
pelIeHny 3a1a4

Biamers DNOHATHEM OIKMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMEThb
HaxoauTh €€ ueHTp. Ilomp3oBarbes (akTamMu O TOM, YTO OUCCEKTPHUCH YIJIOB
TPEYroJIbHUKA IIEPECEKAlOTCd B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE

NEePIEeHIUKYIISAPBI K CTOPOHAM TPEYroJbHUKA MEPECEKAIOTCS B OAHON TOUKE

Brmanete moHATHEM KacaTelbHOM K OKPYKHOCTH, IIOJb30BATHCS TEOPEMOM O




NEePIEeHIUKYIIPHOCTH KacaTeNIbHON U pajiyca, MPOBEAEHHOTO K TOUKE KacaHus

ITonw30BaThCs HpOCTCfIH.IHMPI TCOMECTPUICCKUMHU HCPABCHCTBAMHU, INOHHUMATh HX

6.14 .
NPAaKTUYECKUNA CMBICIT
6.15 [TpoBOOUTH OCHOBHBIE TI'€OMETPUYECKHE IOCTPOEHUS C IOMOLIBI LHPKYIS U
' JIMHEUKHU
8 KUIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJabTarTa
6 I'eomerpus
6.1 Pacrio3HaBaTh  OCHOBHBIE  BHUJbBl  UYETBIPEXYTOJIBHUKOB, HMX  DJIEMEHTHI,
' H0JIb30BAThCSl X CBOMCTBAMM IIPU PELICHUN T'€OMETPHUECKUX 3ajau
6.2 [TpuMeHATH CBOICTBA TOUKH IEpecedeHns] MeIMaH TPEYrolbHUKa (LIEHTpa Macc)
' B PELLEHUH 3a7a4
Brnaners moHsiTHEM CpefHEN JIMHUM TPEYroJbHUKA W TPANEINH, TPUMEHSITh X
6.3 CBOWCTBA IpHM pELUIEHHH TreoMeTpudeckux 3anad. l[lomb3oBaThCcs Teopemoit
' QPaneca U TEOPEMOM O IPONOPLUOHAIBHBIX OTPE3KaxX, NMPUMEHATh HUX I
peLIeHHs] TPAKTUYECKUX 33134
6.4 [TpuMeHATh MpPU3HAKU NOJO00MS TPEYrOJIbHUKOB B PEIIEHUH NeOMETPUYECKUX
' 3a1a4
[Tons3zoBatbest Teopemoit Iludaropa mams  pemieHuss TEOMETPUUECKUX H
65 npakTudeckux 3agad. CTpOUTh MaTeMaTH4YecKyl0 MOJETb B IMPAKTHYECKUX
' 3a/la4ax, CaMOCTOSITENIbHO JeNaTh 4YepTEX U HaXOJUTh COOTBETCTBYIOIIUE
JUTAHBI
Brnagerp nmoHATHSIMM < CHUHYCAa, KOCHHyca W TaHIeHca OCTpPOro yria
6.6 OpSIMOYTOJIBHOTO ~ TpeyroibHUKa. Iloimp3oBaTbess ATUMU  HOHATHAMM  JUIs
pelIeHNs PaKTUYECKUX 3a]1au
Bbruucnsate (pa3nuuHeiMH crioco0aMi) IJIOLAAb TPEYTOJIbHUKA W IUIOMIAAH
6.7 MHOTOYTOJIBHBIX  pUryp (mOJb3ysich, TIJ€ HEOOXOIUMO, KaJIbKYISATOPOM).
[TpuMeHSTH MOTyYeHHbIC YMEHHUS B TIPAKTHYECKUX 3aa9ax
Bnasgerp MNOHATHSAMHM BIMCAHHOTO M LIEHTPAJBHOTO YIJIa, MCIOJNb30BaTh
6.8 TEOpEeMbl O BIUCAHHBIX YIJaX, yrilax MeX1y XopAaMu (CeKyIMMH) U yrie
MEXJ1y KacaTeJlIbHOM U XOpA0H NpU pelIeHUH N'e€OMETPHUUECKHX 3a]1a4
6.9 Bnanerp mNOHSATHEM ONMCAHHOTO YETHIPEXYrOJbHUKA, MPUMEHATH CBOMICTBa
' OINKCAHHOT'O YeTHIPEXYTOIbHUKA IIPU PELICHUH 3a/1a4




6.10

HpI/IMeHHTB IMOJIYYCHHBIC 3HaHUA Ha IMPAKTUKEC — CTPOUTH MATEMATHUUYCCKUC
MOACIM I 3aJad peaHBHOf/'I JKU3HU U TPOBOAUTH COOTBCTCTBYIONIUC
BBIYUCIICHUSA C IPUMCHCHHEM HO,I[O6I/I${ U TPUT'OHOMECTPHU (HOHBSYHCB, rac

HE00X0IUMO, KaJIbKYJIATOPOM)

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

6

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nporpaMmMmbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ

['eomeTpus

6.1

6.2

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX TIOMOIIBIO
pa3juyHble  DJIEMEHThl  MPSMOYTOJBHOTO  TPEYrolibHUKa  («pelieHue
IPSIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxonuTe (C MOMONIBIO KalbKYISITOPA)
JUTMHBI ¥ YTIIBI JJIS1 HETAOJMYHBIX 3HAUYCHHH

[Tonb3oBaTbes GopMynaMu MPUBEIACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM

TOXACCTBOM JJId HaXOXJICHHA COOTHOIIICHHUH MCKAY TPUTOHOMCTPUYCCKUMU

BCJIIMYNHaAMU

6.3

Hcrnonbs30BaTk TEOpEMBbI CUHYCOB U KOCHUHYCOB I HAXOXKICHUSA Pa3IMYHBIX
9JIEMEHTOB TPEYroJIbHUKA («pPEUIeHHE TPEYrOJbHUKOB»), MPUMEHSTh HUX IpPU

pelIeHNH TeOMETPUUYECKUX 3a7a4

6.4

6.5

6.6

6.7

6.8

Bnagers nmoHsTHsAMH NpeoOpa3oBaHUs MOJ00US, COOTBETCTBEHHBIX AJIEMEHTOB
no100HbIX uryp. Iloap3oBaThCs CBOMCTBAMHU MMO00MS MPOU3BOJIBHBIX (UTYD,
YMETh BBIYMCIATH JUIMHBI M HAXOAWUThH YIJIbl y NMOJ00HBIX (uryp. IIpumensars
CBOWCTBa MOA0OMS B MPAKTUUYECKUX 3aJadyax. YMETb NPUBOJIUTH MpPHUMEpPHI
M0JI00HBIX (PUTYp B OKPY’KAIOIIEM MHUpE

ITosp30BaTbCsa TeOpeMaMu O MPOM3BENEHUU OTPE3KOB XOpZ, O NPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeabHOU

[Tonp3oBaTbcss BEKTOpaMH, MOHHMMAaThb WX TEOMETPUYECKUH U (PU3NUECKUi
CMBICJI, TIPUMEHATh HUX B PEIIEHUH T'€OMETPHUYECKUX M (U3NYECKUX 3ajad.
[TpuMeHsTh cKaipHOE IPOU3BEIEHNE BEKTOPOB JJIsl HAXO0XKICHUS JJIMH U YTIIOB
[Tonb30BaTbCsl METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PEIICHUU
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4

Brnagerp NOHATMSAMU NPAaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYXXHOCTH,

JJIMHBI JYyTU OKPYKHOCTHU U paHHaHHOﬁ MCPBI yIJjia, YMCThb BBIYUCIATH IUIOIIAIb

Kpyra u ero yactei. IIpumMeHsaTs mony4eHHbple YMEHHsI B IPAKTUYECKUX 3aa4ax




Haxomute ocu WM LEHTPbl CUMMETpUU (GUTYp, TPUMEHSTH JBHKCHUS

o3 IUIOCKOCTH B MPOCTENUIINX CIIydasx
[IpuMeHATh IMOJIyde€HHBIE 3HAHUS Ha IPAKTHUKE — CTPOUTHh MaTEMATUYECKUE
5.10 MOJEIM s 3aJad peaJbHOM JKU3HU U IPOBOJUTH COOTBETCTBYIOLIHE
' BBIYUCIICHUS] C HPUMEHEHMEM IOJOO0MS M TPUTOHOMETPUYECKHX (YHKLUUH
(MOMB3YsACh, T/Ie HEOOXOIUMO, KAJTbKYISTOPOM)
MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 I'eomerpus
HauvanpHele nonsaTus reomerpun. Touka, npsmas, OTpe3oK, Jyd. Yroa. Buasl yrios.
6.1 BeprukansHple M cMexHbIE yribl. buccekrpuca yrna. Jlomanas, MHOTOyrOJbHUK.
[TapamienpHOCTh U NEPIEHIUKYIAPHOCTD MIPSIMBIX
6.2 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBa OCeBOW cummerpuu. IIpumepsr
' CUMMETPUHU B OKPYKAIOIIEM MUDPE
6.3 OcHOBHBIE NOCTPOEHUS C NOMOLIbIO LMPKYJIA U JuHeHKkH. TpeyronpHuk. Beicora,
' MeauaHa, OMCCeKTpHca, MX CBOMCTBA
6.4 PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKHU. HepaBeHCTBO TpeyroibHUKa
65 CBolicTBa M TpU3HAKU paBHOOEAPEHHOro TpeyrojabHuKa. llpu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBolicTBa W MNpU3HAKM MNapaJyIeNbHBIX MpsMbIX. CyMMa YIVIOB TpPEYTOJIbHHKA.
' Bueiinue yribel TpeyrojabHUKa
[TpstmoyronbHbIN TpeyroabHUK. CBONCTBO MEAUaHbI MPSMOYTOJIBLHOTO TPEYTOJIbHHKA,
6.7 NpoBeAEHHON K runoTeHy3e. [Ipu3Haku paBeHCTBAa MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
[IpsiMOyroaBpHBIN TPEYTOJIBHUK C YoM B 30°
HepaBencTBa B reoMeTpuM: HEpPAaBEHCTBO TPEYroOJIbHWKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOW, Teopema O OonplmieM Yyriie ¥ OOJbIIEH CTOPOHE TPEYrONbHUKA.
[lepnenaukynsip 1 HaKJIOHHAs
6.9 I'eomeTpuueckoe MecTo Touek. buccekrpuca yria U cepeAVHHBINA MEPIEHIUKYISP K
' OTpe3Ky KaK FreOMETPUYECKHE MECTa TOUEK
6.10 OKpyXHOCTh M KpyT, XOpJa W JIuaMeTp, WX CBOHCTBa. B3amMHOe pacmosoxeHue

OKPY’KHOCTHU U HpﬂMOfI. Kacareapnas u CCKYyIIasa K OKPYXHOCTH




OkpyXKHOCTb, BNHCaHHas B yroia. BnucanHas u onucaHHas OKPYKHOCTH

6.11
TpPEYrojabHUKa
8 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpust
6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMOoyTroabHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOKWCTBA
6.3 Tpaneuus, paBHoOoKast Tparnerus, e€ CBoicTBa U npu3HaKku. [IpsmoyroabHas Tpamnenus
6.4 Meton ynsoenus menuansl. LlenTpanbnas cumMmerpus. Teopema daneca u teopema o
' IIPOIOPLIMOHANIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa
. [Tomo6ue TpeyronbHUKOB, K03 duiuent noaodus. [Ipu3Haku mogodus TpeyroJIbHUKOB.
' [Tpumenenne nogo0us NMpH pelICHUH IPAKTUYECKUX 3a/1a4
6.7 dopmyiibl 1JIs IUIOIAAN TPEYToJdbHHKA, apaiesiorpaMMa, poMba U Tpanenuu
6.8 CpoiicTBa muiomaneit reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIIaed MOJI0OHBIX
' (uryp
6.9 Boruncnenue miomaaei TpeyroabHUKOB 1 MHOTOYTOJIbHUKOB Ha KJI€T4aTol Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopems! [ludaropa mpu pemeHMH MPakKTHYECKUX
' 3aja4
CuHyc, KOCHMHYC, TaHI€HC OCTpPOTO yrIja MpsSMOYIOJbHOTO TpeyroibHHKa. OCHOBHOE
6.11 TPUTOHOMETPHUECKOE TOXAECTBO. TpuroHomerpudeckue GpyHkiuu yriaos B 30°, 45° u
60°
6.1 Brnucannble ¥ EHTpAIBHBIE YIJIbI, YTOJI MEXKY KACATEIBHOW U XOPIOH. YTIIbl MEXIY
' XOpAAMHU U CEKYLIUMU
6.13 BrnivcaHHbIE M ONMCAHHBIE YETHIPEX YT OIBHUKU
6.14 B3auMHoe pacnonoxenue nByX OkpyxkHocTel. Kacanume okpyxHocTei. OOmume
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
6 ['eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 no 180°. OcHOBHOE TPUTOHOMETPHUECKOE




TOXJECTBO. POPMYIIBI IPUBEACHUS

Pemienne TpeyroiapHHKOB. TeopeMa KOCHHYCOB M TeopemMa CHHYCOB. Pemenue

02 MPAKTUYECKHX 33724 C UCIOIH30BAHUEM TE€OPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeoOpazoBanue moaodus. [Togodue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 poM3BEICHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHUX,
' TeopeMa O KBaJipaTe KacaTeabHOM
Bekrop, mnmwHa (MOIYNB) BEKTOpA, COHANPABICHHBIC BEKTOPHI, MPOTHBOIIOIOXHO
6.5 HaIlpaBJIEeHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaIluy HaJ
BeKTOpamu. Pa3noskeHre BEKTopa Mo JBYM HEKOJUTMHEAPHBIM BEKTOPaM
6.6 Koopaunats! Bektopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JIJIsT HAX 0K ICHUS
' JUTH 1 YTJIOB
JlekapToBbl KOOpAWHATHl Ha IUIOCKOCTH. YPaBHEHHUS TNPSIMOA M OKPYXHOCTH B
6.7 KOOpJMHATAX, TICPECCUCHUE OKPYXKHOCTEH U TpsIMBIX. MeToJ KOOpPJAWHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlimHa okpykHOCTH. ['pamycHas W paaWaHHas Mepa yria, BBIUUCICHHE JUIAH YT
' OKPYKHOCTEH
6.10 [Tnomane kpyra, cekTopa, cerMmeHTa
611 JIBuKeHMsI TIJIOCKOCTH U BHYTPEHHHE CUMMETpUU GUTyp (dJIE€MEHTapHbIE MPEICTABICHUS).

[TapamiensHbii nepenoc. IloBopor

MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

BEPOATHOCTDb U CTATUCTHUKA

7 KITACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJabrara

BCpO}ITHOCTB 1 CTaTUCTHUKA



Yurate wuHbOpMaLMIO, TMpPEACTaBICHHYI0O B TalnWIlax, Ha JAdarpaMmmax,

5.1 NPEJCTaBISITh JAaHHBIE B BUJE TaONHIl, CTPOUTH IUArPaMMbl (CTOJOWKOBBIC
(cronbuarkie) U KpYroBbI€) IO MAacCMBaM 3HAYCHUM
55 OnuceIBaTh U UHTEPIPETUPOBATH PEAIbHBIE YHUCIOBbIC JaHHbIC, MTPEACTABICHHBIE
' B TaONUIaX, HA UarpaMMax, rpadukax
5 3 Ncnonp30Barh 151 ONMKMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU: CPEIHEE
' apudmeTnyeckoe, MearuaHa, HanOOJbIIee U HANMCHbINISE 3HAYCHHUSI, pa3Max
HNmers mpencraBieHue O CIy4alHOM W3MEHYMBOCTH Ha IpUMEpax IEH,
5.4 (GU3UMYECKUX BEIMYUH, aHTPOIIOMETPUYECKUX JAHHBIX, UMETh IMPEACTaBICHUE O
CTaTUCTUYECKON YyCTOMYMBOCTH
8 KUIACC
Kona .
IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
MPOBEPSAEMOro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJabrara
5 BeposTHOCTb U cTaTUCTHKA
W3Bnekats u npeoOpa3oBbIBaTh WHMOPMALINIO, MIPEICTABICHHYIO B BUAE TaOJHII,
5.1 quarpamM, TpaduKOB, TMPEACTABIATh JaHHBIC B BHIE TaONUIl, TUarpamm,
rpaukoB
5 OnuceiBaTh JIaHHBIE C TIOMOIIBIO CTAaTHCTHMYECKUX IIOKa3aTeleil: CpeIHux
' 3HAYEHHUI U Mep paccerBaHusl (pa3Max, JUCTIEPCHS U CTAHIAPTHOE OTKJIOHEHHUE)
53 HaxoauThk 4acTOTHI YHCIIOBBIX 3HAUCHMI U YaCTOTHI COOBITHH, B TOM YHCIE IIO
' pe3ynbTaTaM U3MEpEeHU U HabIoIeHUI
HaxoauTh BepOATHOCTH CIy4alHBIX COOBITUHA B ONBITAX, 3Has BEPOSTHOCTH
5.4 AJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTaPHBIMU COOBITUSIMU
- Ucnonw3oBath rpaduyeckue MOJACIU: JEPEBO CIYYalHOTO OSKCIEPUMEHTA,
' JuarpaMmbl Diliiepa, 4uciioBas rnpsmas
OnepupoBaTh MOHATUSMU: MHOXKECTBO, IMOJMHOXECTBO; BBINOIHATH OIEpanuu
5.6 HaJ] MHOXXECTBaMH: OOBEIWHEHHWE, TepeceueHnue, JIOMOTHEHUE; TEePEeUnCIsITh
3JIEMEHTHI MHOXKECTB, IPUMEHSATH CBOMCTBA MHOYKECTB
Hcnonb3oBath rpaduueckoe MpeacTaBIeHHE MHOXKECTB U CBS3eH MEXAy HUMU
5.7 JUISL OTIICAHUSI TIPOIIECCOB U SIBJICHHH, B TOM YKCIIE TIPH PEIISHUHN 3a/1a4 U3 APYTUX

9 KUIIACC

y‘{e6HLIX mpeaAMCTOB U KYpCOB



Kon

IIpoBepsiemble IpeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM

NMpPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJabrara
5 BeposTHOCTh U cTaTUCTHKA
W3Bnekaty W mpeoOpa3oBbIBaTh HH(OpPMALIMIO, MPEACTABICHHYIO B Pa3iMYHbIX
5.1 MCTOYHUKAX B BUJE TAaOJUI, 1uarpamm, rpadukoB, IpeaCTaBIsITh JaHHBIC B BHUJIE
TabIuIl, AUarpamm, rpaduKkoB
£ 5 Pemars 3agaum  opraHM3oBaHHBIM IepeOOpPOM BapHAHTOB, a TakKke C
' UCIIOJIb30BaHNEM KOMOWHATOPHBIX IIPAaBUI U METO/IOB
- Hcnonp30BaTh onucaTenbHble XapaKTEPUCTUKU /111 MACCUBOB YHCIIOBBIX JaHHBIX,
' B TOM YHCJIE CPETHUE 3HAUCHUS U MEPbI pacCeUBaHUs
£ 4 HaxoauTh 4acToThl 3HAYeHW U YACTOThI COOBITHS, B TOM YHCJE IMOJb3YACh
' pe3ylbTaTaMy MPOBEAEHHBIX U3MEPEHUI 1 HA0II0IeHU ]
HaxomuTs BEepOSTHOCTH CIIy9ailHBIX COOBITHN B M3YYCHHBIX OIBITaX, B TOM YHCIIC
5.5 B OMNbITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpUSIX
UCIBITAHUH /10 TIEPBOTO YCIeXa, B CEPUSIX UCTBITaHUN bepHymnmu
5.6 HmeTh npeacTaBieHue O CIIy4aifHON BEIMYUHE U O PACIIPEICICHUN BEPOATHOCTEH
Nmerp mpencraBieHre O 3akoHE OONBIIMX 4YHCET KaK O IPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIy4YailHONH M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINX YKCET B

pHUpoJIie U 00IIeCTBE



HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/Iep:KAHUSA
3) BeposTHOCTB U cTaTUCTHKA
[IpencraBnenne AaHHBIX B BUAE TaOiHI, Auarpamm, rpadukoB. 3amoiHEHUE TaOJHI,
- YTECHUE U TOCTPOEHHE auarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHwHe
' rpadMKOB pealbHbIX MpoleccoB. M3Bieuenne nHpopMalu U3 AMarpamMm M TaOuI,
WCIOJIb30BaHUE U MHTEPIPETAlUs JaHHBIX
OnucarenpHasi CTaTUCTUKA: cpefiHee apupMeTHUecKoe, MeIaHa, pa3Max, Haubobliee
5.2 U HauMeHbIlee 3HAueHHWs Hal0opa YHCIOBBIX JaHHBIX. llpumepsl ciayyaitHOU
W3MEHYHUBOCTH
Cry4aiiHbIi SKCIEpUMEHT (OIIBIT) M ciydaiiHoe coObiTue. BepositHocTh 1 yactora. Ponb
5.3 MaJOBEPOATHBIX U MPAKTHUYECKH TOCTOBEPHBIX COOBITHII B MpUpOJE M B OOIIECTBE.
Momnerta u urpanbHasi KOCTb B TEOPUH BEPOSTHOCTEN
I'pad, BepmmHa, pebpo. CreneHb BepmuHbBL Yucino pédep M cymMMmapHas CTENEHb
= BepiuH. [Ipencrasienne o cBsa3Hoctu rpada. Llenu u muknel. [lytu B rpadax. O6xox
' rpada (viinepos nyTh). Ilpeacrasienne 06 opueHTHpOBaHHOM Tpade. Pemenue 3amxa4 ¢
MOMOIIIbIO TpadoB
8 KUIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
5 BeposiTHOCTB 1 cTaTHCTHKA
5.1 [IpencraBienue qaHHBIX B BUAE TaOIUI, AUarpaMM, TpaduKkoB
£ 5 MHOXecTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Ormnepanuu HaJl MHOKECTBAMHU:
' o0beIMHEeHNE, TTepeceYeHne, TOMOIHEHNE
5 3 CpoiicTBa omepanuii HaJg MHOXECTBaMHU: IE€PEMECTHTEIbHOE, COYETaTEeNIbHOE,
' pacrpeneNnuTeNbHOE, BKIIOYCHUS
£ 4 Hcnonp3oBanne TpapuuecKoro IMPEICTABICHUS MHOXECTB JUISI ONMUCAHHS PEATbHBIX
' MIPOLIECCOB U SIBJICHUH, P PEILICHUH 3a/1au.
- W3mepenue paccemBaHMs JaHHBIX. Jlucriepcusi U CTaHIapTHOE OTKJIOHEHHE YHCIOBBIX
' HabopoB. JlnarpaMma paccenBaHus
DOnemMeHTapHble COOBITUS cliydailHOro omnbita. CiydaiiHble coObiTHs. BepostHocTH
5.6 coObITHH. ONBITBI ¢ PaBHOBO3MOXXHBIMHU DJIEMEHTAPHBIMH COOBITUSAMH. CitydaifHbIN

BbIOOD. CBSA3b MEXy MaOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMH COOBITUSMU B




pUpo/Ie, OOIIECTBE U HAyKe

HepeBo. CBoiicTBa JEpeBbEB: E€IUHCTBEHHOCTh IIYyTH, CYIIECTBOBAHUE BHUCSIYECH

5.7 BEPIIMHBI, CBSI3b MEXKIy YHUCIOM BEpIIMH W yuciaoM pedep. IlpaBuio ymHOXEHUS.
Pemenue 3anay ¢ momorisio rpados
58 [TporuBononoxkueie coObITHs. Huarpamma Diinepa. OObequHEHHE U TEPECCUCHHE
' coObrTuii. HecoBmecTtHbie coObITHs. DOpMyIia cl10KeHHsI BEPOATHOCTEH
5.9 YcnoBHas BepoaTHOCTb. [IpaBuino ymHoxxenust. HezaBucumbie coObITUS
510 [IpeacraBinenue H3KCliepUMEHTa B BUAE JepeBa. PemieHue 3agad Ha HaxXOXKICHUE
' BEPOSITHOCTEH C MOMOIIBIO JIEpeBa CIIy4ailHOTO KCIIEpPUMEHTA, Auarpamm Ditiiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTh M cTaTHCTHKA
51 [IpencraBieHre MaHHBIX B BUJAC TaOIUI], AUarpamm, TpadUKOB, HHTEPIPETAIUS JTAHHBIX.
' UreHue u mocTpoeHue TalIull, JuarpamMmm, rpauKoB M0 peatbHbIM JaHHBIM
5.2 [TepecranoBku U hakTOpHa
5.3 CoderaHus ¥ YUCIO COYCTAHHM
5.4 Tpeyronsuuk Ilackans. Pemenue 3a1au ¢ UCNoJib30BaHUEM KOMOWHATOPHUKHU
55 I'eomerpuueckast BeposaTHOCTh. CirydailHbIN BBHIOOp TOYKM M3 (PUTYPHI HA TUIOCKOCTH, U3
' OTpe3Ka U U3 JYI'M OKPYKHOCTH
5.6 Ucnbitanue. Ycnex u Heyaada. Cepus UCTIBITAHUMN 710 TIEPBOTO ycexa
5.7 Cepus ucnbitanuit bepuymiu. BepositHocT coObITHi B cepun ucnbiTaHuil beprynnu
5.8 CrnyyaiiHas BeIMUMHA U paclpesiesieHue BeposTHOCTEN
£ g Matemaruueckoe oxxkujgaHue U aucrnepcus. [Ipumepbl MaTeMaTHUECKOrO OXUAAHUS KaK
' TEOPETUYECKOTO CPETHErO 3HAUECHUS BEIINYNHBI
£ 10 MareMatuueckoe OKUJaHUE U JUCHIEPCHS CIyYalHOW BEIMYHMHBI «YHCIIO YCIIEXOB B CEPUU
' ucnbITaHUud bepHymm»
£ 11 [TonsTre o 3akoHe GompIUX unces. Mi3mMepenne BepOITHOCTEN ¢ MOMOIIBIO 4acToT. Poib u
' 3Ha4YeHHeE 3aKOHA OOJIBIINX YHCEI B IPUPOIE U 00IIeCTBE




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus HA
ocHoBe ®PI'OC

YMeHue onepupoBaTh MOHATHUSAMHU: MHOXECTBO, IOJMHOKECTBO, ONEpalluy HaJ
MHO>KECTBAMH; YMEHHUE ONEPUPOBATH MOHATUSMU: rpad, CBA3HBIN rpad, nepeso,
IUKJI, IPUMEHITh WX MPHU PEIICHUU 3aJ]a4; YMEHHE HCIOJIb30BaTh rpaduueckoe
MPEJCTABICHUE MHOXKECTB JUISl ONKMCAHUs PEATbHBIX MPOLECCOB U SBJICHUH, MPU

peUICHUH 3a4a4 U3 APYTUX y‘le6HBIX npeaMETOB

VYMeHue OIICPHUPOBATDH IIOHATHUAMMU: OIIPpCACIICHUC, aKCHOMa, TEOpEMa,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHHHLIC W JIOKHBIC BbICKA3bIBAHMA,
NPpUBOJAUTL IMPHUMCPBI U KOHTPHPUMEPLI, CTPOUTDb BLICKA3bIBAHUA W OTPHULAHUA

BBICKA3bIBaHUN

YMeHHe onepupoBarh MOHATHIAMH: HATypaJbHOE YHUCIO, IIPOCTOE M COCTABHOE
YKCII0, JEIMMOCTh HATypalbHBIX YMCEJ, NPU3HAKU ICIMMOCTH, LIEJI0€ YHUCIIO,
MOJyJIb YHCIIa, OOBIKHOBEHHAs APOOb M JECSATUYHAs APOOb, CTaHAAPTHBIN BUJ
YuCciaa, PAalMOHAIBHOE YHCIO, HUPPAlMOHAIBHOE 4YMCIO, apu(METHYECKUi
KBaJIpaTHbIH KOpPEHb; YMEHHUE BBINOJHATH JIEHCTBUS C YMCIAaMH, CPaBHUBATh U
yHOPSAOYMBATh YHUCIA, NPEACTABIATH 4YHCIA HAa KOOPAWHATHOM MNpsAMOH,

OKPYTJIATH YKClia;, YMCHHUC ACIATh NPUKUJAKY U OLUCHKY PE3yJIbTaTa BBEIUHMCIICHUH

YMeHue onepupoBaTh IMOHATUSIMU: CTENEHb C  LEJIBIM  IIOKa3aTeseM,
apudMeTHUeCKuil KBagpaTHBIH KOpPEHb, MHOTOWIEH, aiuredpandeckas apoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEHU OoJblle €IUHUIIBI;
YMEHHUE BBINOIHATE pacuéTsl Mo (GopmysiaM, Mpeodpa3oBaHMs LIENbIX, APOOHO-
PAlMOHATIBHBIX BBIPAXEHUI M BBIPQXKEHUN C KOPHSIMH, pa3sIoKEHHUE MHOTOYJIeHa
Ha MHOXXUTEIIM, B TOM YHCJIE C UCIOJIb30BaHUEM (POPMYI pa3HOCTH KBaJpaTOB U

KBaapaTa CYMMBbI U Pa3HOCTHU

YMeHHE ONepUpOBaTh IOHATHUAMH: YUCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOU
IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; yMEHHE
pelaTh JMHEHHbIE U KBaJIpaTHbIE YpaBHEHUs, JpOOHO-paAIlMOHAIbHBIE YPaBHEHUS
C OJHOM NIEPEMEHHOM, CHCTEMBl JABYX JIMHEHHBIX YpaBHEHUH, JIMHEWHbIE
HEpaBEHCTBA U X CHUCTEMbI, KBaJpaTHbIE U APOOHO-pAllMOHATILHBIC HEPABEHCTBA C
OJIHOW NEPEMEHHOM, B TOM YHCJIE MPU PELIEHUH 3a1ad U3 APYrUX MPEAMETOB U

MMPAKTUYCCKUX 3adad; YMCHUC HUCIHOJB30BATH KOOPAWMHATHYHO MPAMYIHO U



KOOPJMHATHYIO IJIOCKOCTH I U300pakeHUs pellieHui ypaBHEHU, HEPAaBEHCTB U

CHUCTEM

YMeHue onepupoBarh MOHATUAMU: (QYHKIMA, TpaduK QYHKIUH, HYTU (YHKINH,
IOPOMEXYTKH  3HAKOIOCTOSHCTBA, IPOMEXYTKH  BO3pacTaHUs, yOBbIBaHWS,
HauOospIIee W HaWMEHbIIEe 3HaueHWs (YHKUUH; YMEHHE OIEepPHpPOBATH
HOHATHUSAMU: TIpSIMasi MPOMOPLUUOHAIBHOCTD, JIMHEWHas (QYHKIHS, KBaIpaTUIHAS
¢ynkuus, obOpaTHas TNPONMOPLUUOHANBHOCTh, Mapabona, rumnepbona; yMeHHe
CTpOUTh Tpaduku QyHKIMH, UCTIONB30BATh I'PAaQUKH ISl ONPEICIICHUs CBOWCTB
IPOIIECCOB U 3aBHCUMOCTEH, ISl PeIIeHHs 3a7a4 U3 APYIHX Y4eOHBIX MpPEeIMETOB
U pEalbHOW JKM3HH, yMEHHE BBIpaXaTh (HOPMYIaMH 3aBUCHMOCTH MEXIY

BCJIMYHUHaAMU

YMeHue onepupoBaTh IMOHATUSAMH: IOCIEIOBATEIbHOCTb, apupMeTHyecKas |
reoMeTpHuuecKas IIPOrPECCUH; yMEHHE UCII0JIb30BATh CBOIiCTBa
nocsenoBaTenbHOCTEN, (OPMYIIbI CyMMBI M OOILEro WieHa Mpu PelIeHUH 3aj1ad, B

TOM YHUCJIC 33]1a4 U3 IPYTUX YUICOHBIX MPEAMETOB U peaTbHON KU3HU

YMeHue pemath 3aa4u pa3HbIX TUIOB (B TOM YUCIIE€ HA IPOLEHTHI, JOJIU U YacTH,
JBIDKEHUE, padoTy, LIeHy TOBApOB U CTOMMOCTb ITOKYIIOK M YCIIYT, HAJIOTH, 33/1a41
U3 O0JacTH yIpaBJICHUS JIMYHBIMH W CEMEHHBIMH (pUHAHCaMHU); yMEHHE
COCTABJIATh BBIPAXKECHMS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI II0 YCIOBUIO
3aJjayM, MCCIIEOBATh IOJYyYEHHOE DPELICEHHE M OLEHMBATh IIPaBAONOA00HOCTD

MOJIYYCHHBIX pPE3YJIbTATOB

10

YMeHue onepupoBaTh MOHATHAMHU: (Urypa, TOUYKa, OTPE3OK, MpsMas, Jyd,
JOMaHas, yrojl, MHOIOYTOJIbHMK, TpPEYrOJIbHUK, DPAaBHOOEApPEHHBIH U
PaBHOCTOPOHHUI TPEYTrOJbHUKH, MPSAMOYTOJIbHBIA TPEYrOJIbHUK, MEIuaHa,
OuccekTpruca W BBICOTA TPEYTrOJIbHUKA, YETBIPEXYTOJIbHUK, MapajielorpamMm,
poMO, TPSAMOYTOJILHUK, KBaJIpaT, Tpaneuus; OKPYKHOCTb, Kpyr, KacaTelbHasd;
3HAKOMCTBO C IPOCTPAHCTBEHHBIMM (UIypaMu; YMEHHME peliaTh 3a/Jadd, B TOM
4uCciie U3 TOBCEJHEBHOM JKU3HU, HAa HAXOXKICHHE I'€OMETPUUYECKUX BEJIUYHMH C

NPUMEHEHUEM U3YYEHHBIX CBOMCTB QUIyp U (aKTOB

YMeHue oneprupoBaTh NOHATUSMU: PaBEHCTBO (DUTYp, PABEHCTBO TPEYTOJILHUKOB;
NapauIeJIbHOCTh W TEPHEHAUKYISPHOCTh TPSAMBIX, Yol MEXIY HPSMBIMH,
NEePIeHIUKYIAp, HAKJIOHHAs, MpoeKuus, mnojodue  ¢uryp, MoA00HBIE
TPEYrOJIbHUKH, CUMMETPHUS OTHOCHTEIBHO TOYKM W  MpPSAMOM; yMEHHE
pacro3HaBaTh PAaBEHCTBO, CHMMETPHUIO U Mojo0ue Quryp, napajienbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPYKAKOIIEM MHUPC

11

YMeHne ornepupoBaTh MOHITHSIMU: JUTMHA, PACCTOSHUE, yrojl (BeTWYMHA YIJia,

CUHYC U KOCHHYC YyrJia TpCYFOJ'IBHI/IKa), IJIomajab; YMCHUC OLICHUBATL PA3MEPLI
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13

MPEIMETOB U OOBEKTOB B OKPYXAIOUIEeM MHpE; YMEHHUE MPUMEHSITh (OpMYJIbl
nepuMeTpa W IUIOMIAJId MHOTOYTOJBHUKOB, UIMHBI OKPY)KHOCTH U IUIOMIAIN
Kpyra, oObemMa NPSIMOYrOJILHOTO Mapajulefienuneaa; YMEHUE MIPUMEHATh
IIPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOJIbHUKA,
teopemy [ludaropa, TpuroHomMmerpruecke COOTHOIIEHUS JIJIsl BBIYMCICHUS JITHH,

pacCTOSAHUH, IO

YMmenune u300paxars MIOCKUME (UTYpbl M WX KOMOMHALIWU, MPOCTPAHCTBEHHBIE
burypsl OT pyKH, C TMOMOIIBIO YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX

CpCACTB I10 TCKCTOBOMY WJIM CUMBOJIBHOMY OITMCAaHHIO

YmMmenue OIICpHUPOBATH IMOHATHAMHU: IPAMOYTOJbHasA CHUCTEMA KOOPJAWHAT,
KOOpAWHAThlI TOUYKHU, BEKTOpP, CyMMa BCKTOPOB, INIPOU3BCACHUEC BCKTOPA HA 4YHMCJIO,
CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB; YMCHUC HCIIOJb30BATH BCKTOPBI U
KOOpAuHAThl IJid NPCACTABJICHUA AAHHBIX W PCIICHHA 3aJia4, B TOM YHUCIIC H3

APyrux y‘le6HbIX peaAMCTOB U peaHBHOﬁ KH3HU

14

15

YMeHue onepupoBaTh MOHATHSIMH: CTOJIOMKOBBIE U KPYTOBBIE JHarpaMMbl,
TaONMUIBI, CpelHee apuPMeTHYecKoe, MenuaHa, HauOoJbIlee W HaWMEHbIIee
3HAYEHMS, pa3Max YHCIOBOr0 Habopa; YMEHHUE W3BJIEKaTh, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh MHPOPMAIIMIO, TTPEICTABIICHHYIO B TA0OJIMIIAX U HA MarpaMmmax,
OTPaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTHKU PEATbHBIX IMPOLIECCOB M SIBICHU;

YMCHUEC paClio3HaBaTb U3MCHYHMBBIC BEJIMYUHBI B OKPYKArOIIEM MUPE

YMeHue onepupoBaTh NOHITUSIMU: CIy4alHbIN ONBIT (CIy4ailHBIA KCIEPUMEHT),
3JIEMEHTAapHOE COOBITHE (3JIEMEHTAPHBIM MCXO0J) CIIy4aifHOrO OIBITA, CIy4aiHOe
coObITHE, BEPOSTHOCTH COOBITHS; YMEHHE HAaXOAWUTh BEPOSATHOCTH CIIy4alHBIX
COOBITHI B OMBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMM; YMEHHE
pemaTh 3aJadyd METOAOM OpPraHM30BaHHOIO Iepedopa U € HCHOJIb30BAHUEM
IpaBUIa YMHOXKEHHUS; YMEHHE OLICHHBATh BEPOSTHOCTU pPEaJbHBIX COOBITHH U
SBJIEHUH, IOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHIA
B OKDYKAalIEM MHpPE M B JKU3HH; 3HAKOMCTBO C IIOHSATHEM HE3aBHCHMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENT U €ro poJibl0 B MAaCCOBBIX

SABJICHUAX

16

YMenue BLI6I/IpaTB HOIIXOIIHH_[I/II‘/’I H3y‘-ICHHBIfI MCTOH [JIs1 PpCHICHHUA 3a1adu,
MMPUBOJUTE MPUMEPLI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IpUpOAC U KU3HU,
pacrno3HaBaTb IMPOABJICHUC 3dKOHOB MATCMATUKU B HUCKYCCTBC, OIUCBIBATH
OTACJIBHBIC BBIAAOMIUECA PE3YJIbTAThI, ITIOJTYYCHHBIC B XOAC€ Pa3BUTHA MAaTCMAaTUKH
KaK HayKH, NpHUBOIWUTL NPHUMEPBI MATCMATUYCCKHUX OTKpBITI/Iﬁ U UX aBTOpPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Hucna 1 BIYUCICHUS
11 Harypanbsnsle u nensie yucna. [Ipu3Haky 1e1MMOCTH LIEIbIX YUCE
1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEYHBIC ITEPHUOINUCCKHUE TPOOH
13 Panmonanshbie uncna. Apudmerndeckue onepamnuy ¢ palruoOHAILHBIMEI YUCIIaAMU
14 JleiicTBuTENbHBIC YKcia. ApudMeTHISCKUE ONIEPAIUU C ICUCTBUTEIIHHBIMU YHACIAMH
15 [TpuOnmxEHHbIE BBIYUCICHUS, MpaBHJIa OKPYIJICHUS, NPUKHUIKA U OIEHKA pe3yjibTara
- BBIYMCIICHU
2 AnreOpandecKkue BbIpaKeHUS
2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
55 Crenenp ¢ 1menbiM mokazateneM. CTeneHb C palMOHANbHBIM IOKaszarenem. CBoiicTBa
. CTEIEeHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
95 Apudmernaeckuii KOpeHb HATYpaJIbHOHN cTeneHu. JedcTBus ¢ apuMETHIECKUMHU KOPHIMHA
. HaTypaJIbHOU CTEIICHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenble u 1poOHO-panioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 [enble u 1poOGHO-panioHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 UucnoBbie OCTIEI0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0XKHBIX IPOIEHTOB
5 OyHKIMH
Oyukuus, cnocoObl 3amanus ¢ynkuuu. [paduk ¢dyaxnun. OO6macTh ompeneneHus u
- MHOKeCTBO 3HaueHuid ¢(yHkuuu. Hymum ¢yHkmuu. [IpoMexxyTKu 3HAKOMOCTOSHCTBA.
o [IpoMexyTK MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl YU MHUHUMYMBI  (YHKIUH.
Haubonpiiee n HauMmeHbllIee 3HaYCHUE (PYHKIIUUA HA TIPOMEKYTKE
6 KoopauHaTsl Ha MPSMO U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH




I'eomerpus

7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojasHuKu
7.4 OKpY>XHOCTh U KPYT'
7.5 N3mepenune reoMeTpu4ecKux BEIUUYUH
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8.1 OnwucarenpHas CTaTUCTUKA
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8.5 I'padm
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