Brinucka u3 ocCHOBHOM 00pa30BaTEIbHON MPOTrPaMMBbl
oCHOBHOTr0 06111er0 00pazoBanuss MAOY I'umuazus Ne 10
(mpukas ot 29.08.2023 Ne 70/03-0)

PABOYASA ITPOT'PAMMA

yueOHOro mpeamera «MareMaTuka»
NJIA o0yuaromuxcsi 7-9 KiaccoB
yrJjy0JieHHbIii YPOBEHb

sKIOUaem pabouue npocpammsvl y4eonvix Kypcos 01s 7-9 Kiaccos:
«Aneebpay, «I' eomempusy, «Beposmnocmo u cmamucmuxay



[TOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma mo yuyeOHOMYy mnpenMery «MaremaTuka» (yriryOnaEHHBIM
YPOBEHb) (J1ajiee COOTBETCTBEHHO - MpOrpaMma Mo MaTeMaTHUKe, MaTeMaTHKa) BKIIOYAET
MOSICHUTENBHYIO 3aIMUCKY, COJIepKaHUe OOyuYeHHUs, MJIaHUPYEMbIE pe3yJbTaThl OCBOCHUS
MIPOTPaMMBbI I10 MATEMATHUKE.

[IporpamMma o MareMaTuke yriryoJaéHHOTo ypoBHS s oOydaromuxcst /—9 Kiaccos
pa3pabotana Ha ocHoBe PI'OC OOO. B mporpamme mo MaTeMaTHKE YYTE€HbI UICH U
MOJIOKEHHUST KOHIICMIIUKA Pa3BUTHS MaTeMaTHYeCcKoro oOpazoBanums B Poccuiickoi
Oenepanum.

[IpeameToM MaTeMaTUKH SBISIOTCS PYHIaMEHTAIIbHBIE CTPYKTYPhI HAIlIETO MUPA —
MPOCTPAHCTBEHHbIE (QOPMBI M  KOJUYECTBEHHBIE OTHOIIEHUS (OT MPOCTEHIIHUX,
YCBaMBAaE€MbIX B HEMOCPEICTBEHHOM OIIBITE, IO JJOCTATOYHO CIIOMXKHBIX, HEOOXOIUMBIX JJIs
pa3BUTHUSI HAYUYHBIX M TPUKIAIHBIX HACH). MaremaTudyeckue 3HaHUS OOECIEYMBAIOT
MMOHMMAHHWE TPUHIIMIIOB YCTPOWCTBA W HCIOJIB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE M  HUHTEPOPETANUIO  COLUMAIBHOW, OKOHOMMYECKOW, IOJIUTHYECKOU
uHpopMaIK, JaOT BO3MOXXHOCThH BBINOJHATH PAcUY€Thl M COCTABJISITH AJTOPUTMBI,
HaXOJIUTh U MPUMEHATH (POPMYIIbI, BIAIETh MPAKTUUECKUMHU MPUEMAMU T€OMETPUUYECKUX
U3MEpPEHU W TIOCTPOCHUM, 4YWuTaTh WHOOPMAIMIO, TPEICTABICHHYIO B BHJIE TaOJIHII,
auarpaMM M TpaduKoB, KUTh B YCJIOBHUSIX HEONPENCIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapakTep CIy4YalHbIX COOBITUH.

N3yuenne maremMaTuku QopMUpyeT y OOYyYaIOMIMXCS MaTeMaTUYeCKUN CTHIIb
MBIIIUICHUS, TPOSIBIISIONIMICA B ONpENEIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBAIOT TaKKE MPUEMBI U METOJIbI MBIIIUICHUS, KaK MHAYKIUS U JeAyKIUsl, 0000IIeHNE
U KOHKpEeTH3allus, aHaJiu3 U CHUHTE3, KilacCUpUKAIMs U  CUCTEMaTU3aIlMs,
abctparupoBanne u aHanorusi. OOBEKTHI MATEMATUYECKUX YMO3AKIIOUCHUMN, MTpaBUiia UX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTMUECKHX TOCTPOCHHUH, CIOCOOCTBYIOT
BBIpa0OOTKE yMeHUs (OpMYJIUPOBATH, 00OCHOBBIBATH U I0KA3bIBATH CYXKJICHHS, TEM CaMbIM
pa3BUBAIOT  JIOTUYECKOE  MbllUIeHUEe.  M3ydeHue  MareMaTUKH  0OECIeYMBaeT
dbopMUpOBaHUE QITOPUTMUUYECKONM KOMIIOHEHTBhI MBIIUICHUS W BOCHUTAHUE YMEHUU
JEUCTBOBaTh 1O  3aJaHHBIM  aJIrOPUTMaM, COBEPIICHCTBOBATh  M3BECTHBIE W
KOHCTPYHPOBATh HOBBIC. B mporiecce pemenus 3aqa4 — OCHOBOM yueOHOU NIeATeTbHOCTH
Ha ypOKax MaTEMaTHKU — Pa3BUBAIOTCSI TBOPUYECKAS U MIPUKIIAHAS CTOPOHBI MBIIIJICHUS.

OOyuenue mateMaTuke JaET BO3MOXKHOCTH Pa3BUBATh y OOYUYaIOIMIUXCS TOUYHYIO,
palMoHAIbHYI0 W WH(GOPMATHBHYIO peYb, YMEHHE OTOMpaTh HAmMOOJEe MOAXO/SIINNE
S3bIKOBBIC, CHMBOJIMUECKHE, Tpaduyeckue CcpelcTBa MJisg BBIPAXKEHUS CYXKIECHUU U
HArJAIHOTO UX MPEICTABICHHUS.

[Ipy u3ydyeHUM MaTeMaTUKH OCYIIECTBISETCS 00Ilee 3HAKOMCTBO C METOJaMHU
MMO3HAHUS JAEUCTBUTEIBHOCTH, MPEACTABICHUSIMH O MIPEAMETE U METOAAX MATEMATHKU,

X OTJIMYMUH OT METOAOB APYIUX CCTCCTBCHHLIX U I'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
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MPUMEHEHUSI MAaTEMaTUKU JIJI1 PEUICHUS HAYYHbBIX U MIPUKJIAIHBIX 3a]1a4.

Marematnueckoe oOpa3oBanue B Poccuiickoil denepanuy MaTeMaTHYECKOE
0o0pa3oBaHKe IOJKHO PellaTh, B YACTHOCTH 3a/1auyu 00€CII€UEHUs CTPaHbI BBIITYCKHUKAMH,
MaTeMaTU4yecKasi MOATOTOBKA KOTOPBIX JIOCTAaTOYHA Uil MPOJOJDKEHHsS 00pa3oBaHUsI B
pPa3IMYHBIX HAMpAaBICHUSAX, BKJIIOYAsh MaTeMaTHYEeCKUE HCCleoBaHuUs, paboTy B cdepe
MH()OPMAIIMOHHBIX TEXHOJIOTHM, TNpenojaBaHue MaTEeMaTUKHU, C OJHOW CTOPOHBI, U
NpUMEHEHUE MaTeMaTUKd B JPYI'MX HayKaX, B WHXCHEPHO-TEXHOJOTUYECKOW U
corrabHON cepe ¢ Apyroit cTopoHE!. J{s obecreueHrs TOCTIKEHHS COOTBETCTBYIOICH
ATUM 3ajJjadyaM MaTeMaTUYeCKOW MOATOTOBKU OOY4YaronIuXcs, ISl YJIOBJIETBOPEHHUS UX
3alpoCcOB W BO3MOXKHOCTEH TMpeJHa3HaueHa TMporpaMMa YLUIyOJIEHHOTO HW3y4ECHHUs
MateMatuku. [IporpamMma 1o MareMaTuke YIIIyOJIEHHOrO YpOBHS JAa€T BO3MOXKHOCTh
pacuMpuTh W YrayOuTh KpPyr U3Y4aeMbIX BOMPOCOB, CO3/aTh 0o0Jiee 1ETOCTHOE
MPE/ICTaBIICHUE O CUCTEME MaTeMAaTUYECKUX 3HaHUH, chOpMHUPOBaTH 00Jiee YCTOMUUBbBIC U
OCO3HAHHbBIC YMECHUA.

[TpuopuTeTHBIMU LIETAMHU OOYUYEHUSI MaTEMaTUKE B 7—9 Kitaccax sIBISIOTCS:

dbopMupoBaHUE IEHTPAIBHBIX MATEMAaTUYECKUX TOHSATUN (YMCIIO, BEIMYMHA,
reoMeTpuyeckas (Qurypa, MepeMEHHasl, BEPOATHOCTb, (YHKIHMS), OOeCIeUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMaTHYECKOTO 00pa30BaHUs 00YyUaIOIINXCS;

MOJIBeICHHE OOy4YaloIIMXCSd Ha JOCTYIIHOM [IJII HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MaTUKH U OKPY’KAIOLIEr0 MHUpa, MOHMMAaHUE MATEMAaTHKUA KaK 4acTu
00111e¥ KyJIbTYphI YEJIOBEUYECTBA;

pa3BUTHUE MHTEIUICKTYyaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 0O0yuarommxcs,
MO3HABATEIbHON aKTUBHOCTH, HCCJIEAOBATEIbCKUX YMEHUM, KPUTHYHOCTH MBIIICHUS,
HWHTEpeca K U3YYEHUIO MaTeMaTHKH,

dbopmupoBanre (PYHKIIMOHAIBHON MaTEMaTUYECKOW TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSBICHUS MAaTEMAaTUYECKUX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pearbHBIX JKU3HEHHBIX CHUTYallMsIX W TMPU M3YUYCHUU JIPYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HUX Ha S3bIKE
MaTeMaTUKM W  CO3/laBaTh MAaTEeMaTUYeCKUE MOJIENU, TMPUMEHITh OCBOCHHBIN
MaTeMaTUYECKU  ammapar JyIsi  pelieHUus  MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYCHHBIC PE3YJIbTATHI.

OcCHOBHBIC TUHUU COJIEPKAHMSI POTPAMMEI 110 MaTemaThke B /—9 kimaccax: «Hucna
U BBIUMCICHUS», «AnreOpa» («AnreOpandeckue BBIPAKCHUS», «YPaBHCHHS U
HEpaBeHCTBAY), «DyHKIUNY, «I'eomeTpus («I'eomeTpudeckue GUryphl U KX CBOMCTBAY,
«3MepeHne reOMeTPUYECKUX BEIUYNHY ), « BepoATHOCTh U CTaTUCTUKaY». J[aHHBIC JTMHUU
pPa3BUBAIOTCS MapaJUICIbHO, KaXkaas B COOTBETCTBUU C COOCTBEHHOM TMIPUPOJOH U
TpaJULIMSIMHU, OJIHAKO HE HE3aBUCMMO OJHAa OT JIpyroil, a B TECHOM KOHTAaKTE€ U
B3aUMOJIEUCTBUH.

Conepsxanue mporpaMMbl TT0 MaTEMaTUKE, paclpeaesiéHHOe M0 ToaaM 00ydeHus,

CTPYKTYPUPOBAHO TakuM oOpa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHHIIUITHAIHHBIM
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BOIIpocaM  oOydwaromuecss  oOpamanuch  HEOJAHOKPATHO,  4YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMU TOHSITUSIMA M HaBBIKAMH OCYILIECTBIISUIOCH IMOCJIEAOBATEIBHO U
MOCTYIATeIbHO, C COOJIOJEHUEM NPHUHIMIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUs
BKJIIOYAJIUCh B OONIYI0 CHUCTEMY MaTeMaTHYEeCKUX IMPEACTABICHUN 00ydaromuxcs,
pacumpsisi 1 yriryousist €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 MaremaTuka SBIsSETCS 0053aTEIbHBIM MPEIMETOM
Ha YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUsSI W U3y4yaeTCs Ha YIIyOJEHHOM YpOBHE B
paMKax CcleqylomuX y4deOHbIX KypcoB: «AnrebOpa», «l'eomerpus», «BepoATHOCTh H
CTaTUCTHUKAY.

OO61iee 4yKcio 4acoB, OTBEAEHHBIX ISl U3YYEHHUS] MaTeMaTuku, — 816 yacoB: B 7
Kkiacce — 272 yaca (8 yacoB B HeJeno), B 8 kiacce — 272 yaca (8 4acoB B Hefen0), B 9
KJacce — 272 yaca (8 4acoB B HEJIETIO).

Bo3moxkHa KOppeKTHpOBKa OOIIEro 4Yucila YacoB, PEKOMEHJIOBAHHBIX IS
W3yUCHUS] TpeaMeTa, ¢ YYeTOM HHAMBUAYAJIbHOTO MoAXoAa 00pa3oBaTeIbHBIX
OpraHM3alnuii K yriIyOJIeHHOMY HW3yYEHHI0O MaTeMaTHKH, B paMKaxXx COOJIIOJACHUs
TUTUEHUYECKUX HOPMATUBOB K HEICIBHOM 00pa3oBaTeIbHOM Harpys3Ke.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

OcBoeHME MaTeMaTUKH JOJDKHO 00SCIIeUnBaTh JOCTHKEHHNE HA YPOBHE OCHOBHOTO
00111ero oOpa3oBaHusl JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pPa30BaTEIIbHBIX
pe3yabTaTOB.

JUYHOCTHBIE PE3YJIBTATHI

NMAaTPUOTHYECKOE BOCIIUTAHHUE:

MPOSIBJICHUEM HMHTEpEca K IMPOLLIOMY M HACTOSAIIEMY POCCHMCKONM MAaTE€MAaTHKH,
IICHHOCTHBIM OTHOIICHUEM K JOCTHXKEHHSIM POCCHUUCKHX MATEMAaTUKOB U POCCHUCKOHU
MaTeMaTUYECKOW IIKOJbI, K HUCIOJb30BAHUIO 3TUX JOCTH)KEHUM B JPYrux HaykKax u
NPUKJIAJAHBIX cepax;

rPakKJAaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEH TpaK/IaHUHA U peaii3alliy ero Mpas,
MPEICTABICHUEM O MaTEeMAaTHUYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
SBJICHUI, TIPOIIEAYp TpakIaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHHUIO OSTHYECKUX TIPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
IIPUMEHECHUEM JOCTMIKEHUM HAYKH, OCO3HAHMEM BaXXHOCTH MOPAIbHO-3TUYECKUX
MIPUHIIUIIOB B AEATEIILHOCTH YYEHOTO;

TPY/10BO€ BOCIIUTAHUE:

YCTAaHOBKOM HAa AKTUBHOE YyYacTH€ B PEUICHUM MPAKTHYECKUX 3ajad
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MaTeMaTHYeCKON  HamNpaBlI€HHOCTH, OCO3HAHMEM  BAXHOCTU  MaTEMaTHUYECKOTO
oOpa3oBaHMsI Ha TMPOTSDKEHWHM BCEH JKU3HM M YCHEIIHOM mpodecCHOHAIbHOU
NESATEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOpOM U
MOCTPOCHUEM WHAMBUAYAIbHON TpPAaeKTOPUU OO0pa30BaHUsS U JKU3HEHHBIX IUJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

3CTeTHYeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOILMOHAIBHOMY U 3CTETHUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aj7ad, peUIeHW, pacCyXKICHUH, YyMEHHUIO BHJIETh
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI0 MO3HAHUSL:

OpHUEHTALMEN B AESITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAayUHbIX IIPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPO/bI U OOIIECTBA, TOHUMAaHUEM
MaTeMaTHUYECKON HayKH Kak cepbl YeJIOBEUECKOU JESATENIbHOCTH, ITAOB €€ pa3BUTUS U
3HAaYUMOCTH JJIs Pa3BUTHS LMBUIU3AIMK, OBJAJCHHEM S3BIKOM MAT€MaTUKd |
MaTeMaTHYeCKON KyJNbTypOH KaK CpPEICTBOM IIO3HAHUS MHpPA, OBJAJCHUEM HaBBIKAMU
UCCJIEI0BATENbCKON NeATEIbHOCTH;

¢pusuyeckoe BocnuTtaHue, GopMHpPOBaHHE KYJbTYPbl 310POBbI U
IMOLMOHAJIBHOTO 0JIATONOIY UM

TOTOBHOCTBIO NPUMEHATh MaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs,
BEJICHUSI 30pOBOro oOpas3a XKHU3HU (30pOBOE NHTAHUE, COAJAHCUPOBAHHBIM pPEKUM
3aHATUN W OTIbIXA, PETyisipHas (u3nueckas akTUBHOCTH), C(HOPMHPOBAHHOCTHIO HABBIKA
pedaexcun, Mpu3HaHUEM CBOETO MpaBa Ha OIMMOKY M TaKOTO e MpaBa APYroro 4ejaoBeKa;

IKO0JIOTHYEeCKOe BOCIIUTAHHE:

OpUEHTAIMel Ha NPUMEHEHHE MaTEeMAaTHYeCKUX 3HAHWUU JUIsl pelIeHHs 3aaad
B 00JaCTU COXPAHHOCTH OKpY’Kalollel cpeibl, MIIaHUPOBAHUS MOCTYNKOB U OLIEHKH HX
BO3MO>KHBIX ITOCJIEICTBUH JJIsi OKPYXKAIOIIEeH cpeibl, 0CO3HAaHUEM III00aIbHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEeH UX PEIICHUS;

ajanTauus K U3MEHSIOIMMCS YCJIOBHSIM COUMAJIBLHOM U IPUPOIHOM cpe/bl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSIX HEOMPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH dYepe3 MPaKTHYECKYyI0 ACSITeNbHOCTb, B TOM YHCIIE YMEHHE
YUUTBCSA Y APYTUX JIOACH, mpuoOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIC 3HAHUA,
HAaBBIKM ¥ KOMIIETEHIIUHU U3 OIbITA JPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHUU HOBBIX 3HAHUH, (QOpPMyIHpPOBATH WJIECH,
MOHSATHSA, TUIOTE3bl 00 O0BEKTaxX W SBJICHUSIX, B TOM YHUCIIE paHEE HE H3BECTHBIX,
0CO3HaBaTh JePUIUTH COOCTBEHHBIX 3HAHWNW M KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOMINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBIC PEIICHUS U
neicTBus, GOpMyIUPOBATH U OLIEHUBATh PUCKU U TIOCTEACTBUSA, POPMUPOBATDH OMBIT.



METANPEAJMETHBIE PE3YJIBTATHI

B pe3ynbTaTe ocBOEHUSI MporpaMMbl 10 MAaTEMATHUKE HAa YPOBHE OCHOBHOI'O OOIIETrO
oOpa3zoBanusi y oOyuaromierocsi OyayT cQoOpMHUpOBaHBI MeTalpeAMETHBIE PE3YyJIbTaThI,
XapaKTepU3ylofecss OBJIAJICHUEM YHHUBEPCAJIbHBIMU I[T03HABATEIbHBIMU JEHCTBUAMH,
YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JCHCTBUSMU U YHUBEPCATBHBIMU PETYJIATHUBHBIMU
NEUCTBUSIMH.

VYHuBepcaabHble O3HABATEIbHBIE IEUCTBHS 00ECIIEYNBAIOT (POPMHUPOBAHUE OA30BBIX
KOTHUTHBHBIX TIPOIECCOB OOyYArOMMXCS (OCBOCHHE METOJOB TO3HAHUS OKPYIKAIOIIETO
MHpa, TPUMEHEHHE JIOTUMYECKHUX, HCCIEAOBATEIbLCKUX Olepanuii, yMeHuil paboTaTh C
uHpopMmarmeit).

Y oOyuaromerocs OyayT chOpMUPOBaHBI CleAyIole ©0a30BbIC JIOTHUYECKHE
JIEUCTBUS KaK YacTh MO3HABATEIbHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUM:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKKA MAaTEMaTHYECKUX 0OBEKTOB,
MOHATUH, OTHOUICHUH MEXKIy TOHATHAMHU, (POPMYyIHpOBATH OMpPEACICHUS TOHITHHA,
yCTaHaBJIMBATh CYIICCTBEHHBIM MpHU3HAK KiIacCU(UKAIMKU, OCHOBAHUS JJIsi 0000IIEeHUS
Y CPaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh, ((OPMYJIMPOBATH U MPEOOPA30OBHIBATH CYXKJCHHUS: YTBEPIUTEIbHBIC U
OTpULIaTeIbHBIC, €IUHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC,

BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TMPOTHUBOPEYUS B
dakTax, [aHHBIX, HAONIOACHUSX W YTBEPXKICHUSX, TMpeasiaraTb KpPUTEpUH JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEYMIL;

MPOBOJAUTh BHIBOJBI C HCIIOJNB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3ouparh JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIEHUU (TIpsMble H  OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOATENIBHO JOKAa3aTelIbCTBA MaTEMaTUYECKUX (PaKTOB,
BBICTPAWBATh apTyMEHTAINIO, IPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, TPUMEHSITH METO/T
MaTeMaTU4YeCKON UHAYKITUU, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpATh Croco0 pemieHus yuyeOHOW 3afaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BeIOMpaTh HauOosee MOAXOIAIUNA C Y4ETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KPUTEPUEB).

VY oOyuaromierocst OyayT copMUpPOBaHbI ClIEYIONIKE 0a30BbIE MCCIIEIOBATEIHLCKUE
JIEUCTBUS KaK YacCTh TTO3HABATEIHHBIX YHUBEPCATHHBIX YUCOHBIX JCHCTBU:

WCIIOJIb30BaTh  BOMPOCHI  KAaK  HCCIEAOBATEIIbCKUH  MHCTPYMEHT  IMO3HAHWS,
dbopMyIHpOBaTh BOMPOCH, (UKCUPYIOIIME MPOTUBOPEYHE, MPOOJIEMYy, CaMOCTOSITEIILHO
yCTaHaBJIMBAaTh MCKOMOE W JIaHHOE, (POpMHUPOBATh TUIOTE3y, apTyMEHTHUPOBATH CBOIO
MO3UIINI0, MHCHHUE;

IPOBOJIUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY ILJIaHY DKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTU4eCKOTo OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXIy COOO0M;

CaMOCTOSATENbHO  (OPMYJIMpPOBAaTH OOOOIICHWS ¥ BBIBOJALI IO pE3yJibTaTaM



NPOBEAEHHOTO HAOIIOACHUSI, MCCIEAOBAHUSA, SKCIIEPUMEHTA, OLIEHHWBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIIEHNUH;

NPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TakXKe  BBbIIBUTATh
MPEATNOJI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCJIOBHUSIX.

VY oOyuaromierocss 0yayT copMupoBaHbl yMeHUs paboTaTh ¢ MHGOpMalMen Kak
4acTh MO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX TCUCTBUI:

BBISIBJISITh HEJOCTATOYHOCTh W M30BITOYHOCTh MH(GOPMAIINHU, JTAHHBIX, HEOOXOIMMBIX
JUTS PEIICHUs 3aauH;

BbIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

BbIOMpaTh GopMy mpeacTaBiieHuss MHGOPMAIMK U WLTIOCTPUPOBATH pEllacMble
3a/1auu CXeMaMu, IuarpaMmMaMu, HTHOUM rpauKkoi U uX KOMOUHAIIUSIMU;

OIICHUBATh HAAEKHOCTH HMH(POpPMAIIMM [0 KPUTEPHUSM, MPEAJIOKEHHBIM  WJIH
c(hOpMyJIUPOBAHHBIM CAMOCTOSITETIHHO.

YHuBepcanpHble KOMMYHUKATHBHBIE JEHCTBUS 00ECTIEUYUBAIOT CPOPMUPOBAHHOCTD
COILIMATIFHBIX HABBIKOB 00YJAIOIINXCS.

Y  oOyuatomerocss OyayT chOpMUpPOBaHBI yMEHHS OOIIEHUS KakK 4YacTh
KOMMYHUKATHUBHBIX YHUBEPCAIbHBIX YUCOHBIX JCHCTBUM:

BOCIIPUHUMATH U (POPMYITUPOBATH CYXJACHHS B COOTBETCTBUU C YCIOBUSIMU U LETIIMU
oOllleHus, $ICHO, TOYHO, T'PAaMOTHO BBIPAXKATh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaxX, JaBaTh TOSCHCHHS IO XOIy PEIICHHWS 3aJaud W TOJYYCHHBIM
pe3ynbTaram;

B XOJ€ OOCYXIeHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI,
npoOsieMbl, perraeMol 3aJadyd, BBICKA3bIBaTh WJEH, HAIlleJICHHbIE Ha TOWCK pEIIeHUs,
COTIOCTaBIIATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTUX YyYaCTHUKOB JHaJyora,
0oOHapyXMBaTh pa3IU4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme (PopMyIHpoBaTh
pa3HOIJIACHsl, CBOU BO3PAKEHUS;

NPENCTaBIsATh PE3yJAbTaThl PEIICHUs 3aJadyd, OJKCIEPUMEHTa, WCCIEI0BaHMUS,
IPOEKTa, CAMOCTOSITEIEHO BHIOMPATh (hOpPMAT BBICTYIUICHHUS C YIETOM 3a7a4 MPE3CHTAllUU
U 0COOEHHOCTEN ayJUTOPHH.

Y oOyuaromerocss OyayT copMHpOBaHBI YMEHHUS COTPYJHHYECTBA KaK YacTh
KOMMYHUKATHBHBIX YHUBEPCAIHHBIX YUCOHBIX JCHCTBUM:

MOHUMATh U HMCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUIYATbHON PabOTHI
Opy  pEHICHHH YYeOHbIX MaTeMaTWYeCKUX 3a7ad, NPUHUMATh I11e7b COBMECTHOU
NEeSATEeILHOCTH, TUTAHUPOBATh OPraHU3allii0 COBMECTHON pabOThI, pacCHpenessiTh BUIBI
paboT, JoroBapuBaThCs, OOCYXKIaTh MPOIECC M pe3yJbTaT padOThl, 0000IIaTh MHEHUS
HECKOJIbKUX YEIIOBEK;

y4acTBOBaTh B TIPYINIOBBIX (opMax paboTel (00CyKIeHus, OOMEH MHEHHIH,
«MO3TOBBIE IMTYPMBD» W UHBIC); BHITIOIHATH CBOIO YaCTh PaObOTHI 1 KOOPIUHUPOBATH CBOH

I[CﬁCTBH?[ C ApyIruMHu 4YJIC€HAMMU KOMaAH/bI, OICHUBATL KA4YCCTBO PC3YyJibTaTa MU KAa4YCCTBO
7



CBOETO BKJIaJa B OOIIUI PE3yJIbTaT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYACTHHUKAMU
B3aMMO/ICHCTBUSI.

VYHuBepcajgbHble  peryJisiTUBHbIE JACHCTBUSL  oOecreunBaioT  (OpPMHpPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB TUYHOCTH.

VY oOyuaromerocss 0ynayT cpopMuUpoBaHbl YMEHHSI CaMOOpPraHU3allUM KaK YacTh
PEryJISITUBHBIX YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUIA:

BBISIBIIATH TMPOOJIEMBI IS PEIICHUS B JKU3HEHHBIX W YYEOHBIX CHTYaIlUsX,
OPUCHTHUPOBATLCSA B PA3NMMYHBIX TOAXOJAX NPHHATHS PEHICHUH (MHIUBUAYaIbHOE,
IpyIIoBOE);

CaMOCTOSITENIbHO COCTaBJIATh IJIaH, aITOPUTM pElIeHMs 3aayu (MM €ro 4acth),
BBIOMpATh CHOCO0 pemieHusT ¢ y4€TOM HMMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHpPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM
HOBOU MH(pOpMAIIUU.

Y oOyuaromerocs OyayT chOpMUpPOBAaHBI YMEHUS CaMOKOHTPOJS KaK YacTh
PETYISATUBHBIX YHUBEPCATBHBIX YICOHBIX JIEHCTBHIA:

BJIQ/IETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TPOIIeCcca U pe3yabTaTa PEIICHUs
MaTEeMaTH4YECKOH 3a/1aul, CAMOMOTHBAIINH U PEDIICKCUU;

PENBUAECTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a/1a4l, BHOCUTD
KOPPEKTUBBI B JESATEIHHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, HaWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJbTaTa JCATEIBHOCTH IIOCTABJICHHOW TIENMH U
YCIOBHSIM, OOBSCHATh TPHWYMHBI JOCTWKCHUS WJIM HEIOCTHKEHUS IIeJId, HaXOJUTh
OIMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

V¥ olGyuaromerocst 6yayT copMUpOBaHO YMEHUE SMOILMOHATIBHOIO MHTEJUIEKTA Kak
YaCTh PETYJISSTUBHBIX YHUBEPCAIBHBIX YUCOHBIX TCUCTBUI:

BBIPKATh SMOIMU TMPU U3YYECHUH MaTeMaTUYeCKHX OOBEKTOB W (DaKTOB, /1aBaTh
HYMOIIMOHAIILHYIO OIICHKY PeIlIeHUs 3a/1auu.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yabTAaThl OCBOCHHS MPOTPAMMBI MO MaTeMaTHKE YTITyOJIEHHOTO
YPOBHSI TIPEACTABICHBI IO TojaM OOydYeHHsS B CICAYIOIIHUX pa3jesiax MpOTrpaMMBI 110
MaTeMaTUKEe B paMKax OTACIBHBIX YUE€OHBIX KypcoB st /—9 kiaccoB: «Aurebpay,
«I'eomeTpusd, « BEpOATHOCTb U CTATUCTUKAY.

Pa3BuTHe J5OrMYecKMX MPEACTABICHUA W HABBIKOB JIOTUYECKOTO MBIIIJICHUS
00ydJaronmxcsi OCyIIeCTBISIETCS B paMKaxX BCEX HA3BAHHBIX KYpPCOB Ha MPOTSHDKEHHUH BCEX
ger oOydenus. [lpeamonaraercs, dYTO BBITYCKHHK 9 KJlacca CMOXET CTPOWTH
BBICKA3bIBaHUS W OTPHUIIAHUS BBICKA3bIBAaHWI, pacro3HaBaTh WCTHHHBIC U JIO)KHBIC
BBICKA3bIBaHUS, IPUBOJIUTH TMPHUMEPbl W KOHTPIIPUMEPHI, BBIMIOJHATH OIEpallUNd HaJ
BBICKA3bIBAaHUSIMU, CTPOWUTH BBICKA3bIBAHUS W PACCY)KICHUS HAa OCHOBE JIOTHUECKHX
MpaBuj, pemaTh JOTUYECKHE 3aJa4d, HAYYUTCS MPUMEHATh METOJI MaTeMaTHYeCKOU

WHAYKIOWH, OBJIAACCT IMOHATHUAMU: OIIPCACIICHUC, aKCMOMaA, TCOpPCMA, N0Ka3aTCJIbCTBO — U
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HAyYHUTCS WCIIONBh30BAaTh WX TPHU BBHIMOJHEHWH Yy4YeOHBIX W BHEYYeOHBIX 3amad. [lpum
TOM BBEJCHUE OCHOBHBIX JIOTMUYECKUX MOHSTUA U OCBOCHHE OCHOBHBIX CBSI3aHHBIX C
HUMHU BHUJOB JESTEIBHOCTH OTHECEHO K Kypcy «BeposSiTHOCTh M CTaTHCTHKA» U TaKkKe
pacrnpeesieHo Mo rojaM o0y4eHusl.

B pamkax Bcex TpEX KypcoB ocyliecTBisieTcsi (OpMUPOBAHNE YMEHHUsI BHIOMpATH
NOAXOMASIIIUNA METOJ JUIsl pEIIeHUs 3aJauyd, BBISIBISATH MPUMEPHl MAaTeMAaTHUYECKHX
3aKOHOMEPHOCTEH B MPUPOJIE U OOIIECTBEHHON »KW3HU, PACIO3HABATH MPOSBICHUE
3aKOHOB MATEMaTUKH B UCKYCCTBE, IPUMEHSITh MATEMATHUYECKUE 3HAHUS U OIbIT
MaTEMaTUYECKOH NIEATeTLHOCTH B CHUTyallWsIX peanbHOM ku3HH. OOyuaromuecs
3HAKOMSITCS C HayYHBIMHU pe3yJibTaTaMU, MOJyYEHHBIMU B XOJI€ Pa3BUTHs apu(PMeTHKH,
anreOpbl, TEOMETPUU, TEOPUU BEPOSTHOCTH, CTATHUCTHUKKA W YyYaTcsl WX OIUCHIBATD,
NPUBOJAT MNPUMEPHI MATEMATHYECKUX OTKPBITUA M HX aBTOPOB B OTEYECTBEHHON H
BCEMUPHON UCTOPUH HAYKHU.



PABOYAS NIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA»
HA YIJ1YBJIEHHOM YPOBHE
B 7-9 KNIACCAX

HOACHUTEJIBHAS 3AIIMCKA

AnreOpa siBIIsIeTCS OAHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro 00pa3oBaHUS:
oHa oOecrneuynBaeT HU3y4YCHUE APYTUX AUCIUIUIMH KAaK €CTECTBEHHO-HAy4YHOTO, TaKk WU
TYMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TPOIOKEHU 00pa30BaHus U st
NOBCEAHEBHON JkM3HU. Pa3zBurne y o0OydarOmMXCSd Hay4HbIX MPEICTAaBICHUN O
MPOUCXOXKJIEHUH U CYIIHOCTH aire0pandeckux aOCTpakuuid, crnoco0e OTpaxKeHus
MaTEeMaTUYeCKOM HayKOW SBJICHMM M TIPOLIECCOB B MpHUpOAEC U OOIIecCTBE, pOJU
MaTEMaTUYECKOr0 MOJICTUPOBAHUS B HAyYHOM IO3HAHWU M B MPAKTHUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAYECTB MBINUICHUS, HEOOXOJIUMBIX IS
ajanTallid B COBpeMEHHOM IudpoBoM oOmiecTBe. M3yueHue anreOpbl obecrieynBaeT
pa3BUTHE yMEHHUA HaOII0aTh, CpaBHUBAaTh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUSI, CIHOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
JNEUCTBUSA, BBIBOJABI, (QOpMyJIHpoBaTh yTBepxkAcHUsA. (OcCBOeHHE Kypca alreopsbl
o0ecreunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCS: OHU HCIOJb3YIOT
NEAYKTUBHbIE ¥ HMHAYKTHBHBIE PACCyXIEHUS, O0O0O0OIIeHME ¢ KOHKPETU3AIIHIO,
abctparupoBanue u aHanoruto. O0yudeHue anredpe MmpeanosiaracT 3HAYUTEIbHBIN 00bEM
CaMOCTOSITEJIbHON JAESTEIbHOCTA OOYYarolmMXcs, MOATOMY CaMOCTOSATEIBHOE PEIICHUE
3a/1a4 00y4YarOIIUMUCS SIBJISICTCS pealii3alien e TeIbHOCTHOTO MIPUHIIUIIA O0yYEeHHUSI.

B cTpykType mporpamMmbl y4eOHOTO Kypca «Ajredpa» yriayOJaE€HHOro H3y4deHUs
OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIBHO-METOAMYECKUE JuHHM: «Yucna wu
BBIUHCIICHUS, «AJNreOpandyeckue BBIPAKCHUS», «YpaBHEHUS W  HEPABEHCTBAY,
«Pynkuum». Kaxnas u3 3TUX COAEPKATEIbHO-METOJUYECKUX JIMHUM pPa3BUBACTCS Ha
MNPOTSHKEHUU TPEX JIET M3YYEHUsS] Kypca, B3aMMOJCHCTBYS C APYIMMHU €ro JUHUAMH. B
X0JI€ U3YUCHHUsI Kypca 00y4arolmuMCsl MPUXOIUTCS JIOTUYECKHU PacCykAaTh, UCTIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3u ¢ 3TUM B mporpaMmy ydeOHOro Kypca
«AnreOpay» BKJIIOYEHBI HEKOTOPBIE OCHOBBI JIOTMKHU, MPECTABICHHBIE BO BCEX OCHOBHBIX
pazznenax  MaTEeMaTHYECKOro  oOpa3oBaHUsi M CHOCOOCTBYIOUIME  OBJIAJCHHIO
00yJaronmMucs OCHOB YHUBEPCAIBHOTO MaTeMaTudecKoro si3bika. CojepikaTelbHONW U
CTPYKTYPHOM  OCOOEHHOCTBIO  yueOHOro  Kypca  «AnrebOpa»  SIBISETCS  €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxanve nuHUA «YuCIa U BRIYUCICHUSY CIIYKUT OCHOBOM ISl TAJIbHEHIIIETO
W3YUYCHHUS] MATEMaTHUKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYYAIOUIUXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS  TOJIb30BAaThCS ~ aICOPUTMaMU, a  TaKkKe
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCEIHEBHON >KU3HHU.
Pa3BuTHe MOHATHS O YMCIE€ HAa ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS CBSI3aHO

C palMoHAJIbHBIMU U HPpPAIMOHATIBHBIMU YUCIAMH, (POPMHUPOBAHUEM MPEACTABICHUIN O
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JNEUCTBUTEILHOM 4YHCIIE. 3aBEpPIICHUE OCBOCHMS YMCIIOBOM JMHUU OTHECEHO K CPEIHEMY
o01eMy o0pa3oBaHUIO.

Conepxanue ABYyX ainreOpandeckux JUHUN — «AnreOpandeckue BBIPAKECHUSD U
«YpaBHEHHMsI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy  OOydYarOIIMXCS
MaTEMaTUYEeCKOro arapaTta, He0OXOIMMOT0 JUIsl PeIleHUs 3a/1ad MaTeMaTUKHU, CMEXHBIX
IPEeIMETOB U OKpy»Karoliell peanbHocTd. Ha ypoBHE OCHOBHOrO oO01Iero oOpa3zoBaHUs
y4eOHBII MaTepuan TPYNIHUPYETCS BOKPYT pallMOHAIBHBIX BBIpAXXEHUU. Anredpa
JIEMOHCTPUPYET 3HAYECHHWE MATeMaTHUKH KaK $3bIKa JJIsI MOCTPOCHUS MaTeMaTHYEeCKHUX
MOJIeJIeH, ONMCaHUsl MIPOIECCOB U ABJICHUH peanbHOro Mupa. B 3agaun o0yueHus anredpe
BXOJIAT TakKe JaJIbHEMIlee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHUSI Kypca MH(GOPMATUKH, U OBIAJCHUE HABBIKAMHU JETYKTHBHBIX
paccyxnenuii. IIpeoOpa3zoBaHue CHMBOJIBHBIX  (OPM  CIOCOOCTBYET  Pa3BUTHIO
BOOOpaXeHUs!, CHOCOOHOCTEN K MAaTeMaTHY€CKOMY TBOPUECTBY.

Conepxanve GyHKIIMOHAIBHO-TpAPUUECKONH JIMHUM HallEJICHO Ha TOJy4YeHUE
00yJaomMUMuUCAd 3HAHUM O (QYHKIUAX KaK Ba)KHEWIIEWM MaTeMaTUYeCKOW MoJenu JJis
OMMCaHMs U UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOLECCOB U SIBJICHUI B IPUPOJE U OOILIECTBE.
N3ydenne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYalOIIUXCA YMEHHSI HUCIOJIb30BaTh
pa3MyYHbIE  BBIPA3HUTENIbHBIE  CpPEICTBA  SI3bIKa  MATEMAaTUKU —  CJIOBECHOTO,
CUMBOJIMYECKOTO, Tpaduueckoro, BHOCUT BKJIaJ B (HOPMUPOBAHHE MPEACTABICHUNA O
pOJIM MATEMATHKHU B Pa3BUTUH LIUBUJIN3AIUU U KYJIbTYPBI.

VYrinyOnéHHbli Kypc anreOpbl XapakTEepU3yeTCsl HU3yYCHUEM JIOMOJHUTEIBHOIO
TEOPETUYECKOr0 armapara M CBSI3aHHBIX C HUM METOJOB pelIeHUs 3agad. Amnreopa
SBJISIETCA SI3BIKOM JIJISI OMUCAaHUS OOBEKTOB M 3aKOHOMEPHOCTEW, CIYKUT OCHOBOM
MaTeMaTH4YeCKoro MojenupoBanus. I[lpu 3ToM camMu OOBEKTHI MaTeMATHYECKHUX
YMO3aKJIIOUCHU U TIPUHATHIE B ayreOpe MpaBuiia UX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT
dbopMHpOBaHHIO yMEHUN OOOCHOBBIBATH U  JIOKA3bIBaTh CYXKJICHHS, pPa3BUBAIOT
MaTeMaTUYECKYI0 MHTYUIIMIO, KPATKO M HACJSHO PACKPBIBAIOT MEXAHU3M JIOTMYECKHUX
MOCTPOCHUIN M y4yaT MX NMPUMEHEHHUI0. TeM caMmbIM anredOpa 3aHUMAET OJTHO U3 BEIYIINX
MecT B (JOPMUPOBAHUN HAYYHO-TECOPETUUECKOTO MBIIIUICHUSI 00YUYaOIIUXCS.

CornacHo yueOHOMY TUTaHYy B 7—9 Kjaccax u3ydaercs y4eOHBIN Kypc «Anredopay,
KOTOpPBIM  BKJIIOYAET CIEAYIOIIMe OCHOBHBbIE pa3fdenbl coiepkaHus: «Yucma u
BBIUHCIICHUS», «ANTeOpandeckue BbIpAKCHHUS», «YpaBHEHUS U  HEPABEHCTBAY,
«DyHKIHWY.

OOmiee YMCIO YACOB, PEKOMEHJOBAHHBIX JMJIi M3yYeHUs Y4eOHOro Kypca
"Anreopa", - 408 wacoB: B 7 knacce - 136 wacoB (4 gaca B Heaemo), B 8 kiacce - 136
yacoB (4 Jaca B Hefiento), B 9 kiacce - 136 yacoB (4 4yaca B HEZIeINIO).

Bo3MoxHa KOpPpEeKTHpOBKa OOIIEr0 4YHClIa YacoB, PEKOMEHJIOBAHHBIX JIJIs
M3yueHHUs y4eOHOro Kypca, C y4eTOM HHAMBUIYAIBLHOTO IOJX0J1a 00pa30BaTeIbHBIX
OpraHu3anmuii K YIIyOJIeHHOMY UW3YYeHHIO anreOpsl, B paMKax COOJIOJACHUS

TUTUCHUYECKUX HOPMAaTUBOB K HEJICJIbHON o0pa3oBaTeNbHOM Harpyske.
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COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUA

PanmonaneHeie uncna. CpaBHEHHUE, yIOPSAAOYMBAHUE U apU(PMETUUECKHUE IEHCTBUS C
palrOHAIBHBIMA YncaaMy. YucnoBas npsmas, MOAyJIb YUCTA.

CremneHb ¢ HaTypaJbHBIM MOKa3aTeJIeM U €€ CBOMCTBA. 3alKCh YMCIA B IECITHYHON
MTO3ULIMOHHOW CUCTEME CUUCIICHUS.

Pemenne TekcTOBBIX 3amad  apupMeTHUECKHM crocoOoM. Pemienue 3amau u3
peaJIbHOM NPAaKTUKUM HAa YacTH, Ha JpoOM, HAa MPOLEHTHI, IPUMEHEHUE OTHOIIECHUN U
OpONOpUMH MpU pPELICHUWH 3ajad, PElIeHUE 33Jad Ha JBIKEHUE, padoTy, MOKYIKH,
HaJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocTaBHble yncaa. YETHRIE M HEUETHBIE Yncaa. [Ipu3Haku 1enMmMoCcTH Ha
2,4,8,5,3,6,9, 10, 11. [IpuzHaku 1eIMMOCTH CYMMBI U MIPOU3BEACHUS LETBIX YUCET TPU
PEILIECHNH 337a4 C IPAKTUYECKUM COAEPKAHUEM.

HaubGonpmnit oOumii nenutens U HauMEHblee OOIIee KpaTHOE JIByX YHCEIL.
B3anmMHuo nipocteie uncna. AnroputM EBknnna.

Jlenenue ¢ octaTkoM. ApupMETHUECKHUE ONEpallui HaJl OCTaTKAMHU.

AJiredpanyeckue BbIpaKeHUs

BrelpakeHne ¢ NEpEeMEHHBIMU. 3HAYEHHE BBIPAXKEHUS C  IEPEMEHHBIMM.
[IpencraBnenne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BHJI€ (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE MpPeoOpa3oBaHUsl aANreOpPaMuecKUX  BBIPAKECHHM.
JIoKa3aTenbCTBO TOKIECTB.

Opnnounensl. OqHOUNIEH CTaHAAPTHOTO BUJa. CTENEHb OHOUYICHA.

MHuorowiensl. MHorounes craaaptHoro Buaa. CreneHb MHorowieHa. CrokeHue,
BbIUMTAaHUE, YMHOKEHUE U JIeJIeHne MHOTrouieHOB. [IpeoOpa3oBanue 11enoro BeIpaxeHus B
MHorousieH. Kopau MHOro4sIeHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHMS: KBagpaT CyMMbl U KBaJpaT Pa3HOCTH JIBYX
BBIPOKEHUM, Ky0 CyMMbl M KyO Pa3HOCTH JIBYX BBIPAXEHUH, pa3HOCTb KBaJApPaTOB ABYX
BBIPAKECHHUI, NPOU3BEACHUE PA3HOCTU M CyMMBbI JBYX BBIP@KEHUN, CYMMa U Pa3HOCTb
KyOOB JIByX BBIpaKCHHI.

PaznoxeHne MHOrowieHa Ha MHOXWUTEIH. BbiHeceHHe oOlmero MHOXHUTENS 3a
CKOOKU. MeTo1 rpyTIIUpPOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHenue ¢ ogHou nepemeHHOW. KopeHb ypaBHeHus. CBOWCTBa YpaBHEHUH C
OJHON IIEpEMEHHOW. PaBHOCUMIIBHOCTH ypaBHEHUN. YpaBHEHUME KaK MareMaTudeckas
MOJIEJIb PEANIbHON CUTYyaLUH.

JIuneliHOE ypaBHEHHE ¢ OMHOU NEepeMEeHHOU. UMCI0 KOpHEH JTMHEHHOIO ypaBHEHMUS.
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Pemienne TEKCTOBBIX 3a7ay € IOMOIIBIO JIMHEHMHBIX YpaBHEHHW. JINHEMHOE ypaBHEHHE,
coziepKaliee 3HaK MOAYJIs.

VYpaBHeHHe C JByMs INepeMeHHbIMU. ['paduk JMHEHMHOrO ypaBHEHHUS C JABYMs
nepeMeHHbIMU. CHCTEMBl JIMHEWHBIX YpaBHEHUH ¢ ABYMs NepeMeHHbIMU. I'paduueckuii
METOJI PELIEHUs] CUCTEMbl JIMHEWHBIX YpaBHEHUH C JBYMs IE€peMEHHbIMHU. PemieHue
CUCTEM JINHEWHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU METOJIOM MOJICTAHOBKU U METO/I0M
cnoxenns. Cucrtema IBYX JIMHEHHBIX YPaBHEHHMH C JABYMsI MEPEMEHHBIMH KaK MOJEIb
pEeaIbHOM CUTYyalUU.

DOyHKIUU

Koopaunara Touku Ha npsimoii. UncnoBsle mpoMexxyTKU. PaccrosiHue Mexny 1ByMs
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[TpsimoyronbHass cucreMa KoopauHaT. AOcuumcca W OpauHaTa TOYKM Ha
KoOopAMHATHOM miockocTu. Ilpumepsl rpaduxoB, 3amaHHbiX (opmynamu. YrteHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXx a1y BenuunHaMmu. [loustue Gpynkunn. OyHKIus
KaK MaTeMaTH4ecKas MOJENb peanbHoro mporecca. OOIacTe ompeneneHuss U 00JacTb
3HaueHudd ¢yHkuumu. CnocoObl 3amanus ¢Gyskuuu. ['padpuxk  yHkuum. IloHsTHA
MakcUMyMa ¥ MHHHMMYyMa, BO3pacTaHMsi W YObIBaHHS Ha MpPUMEpPax peabHBIX
3aBUCUMOCTEM.

Jluneitnas Qynkius, e€ cpoiicta. ['paduk nunHeitHoM dyHkuuu. ['paduk pyHkiuum y
= |X|. KycouHo-3a1aHHbIe QYHKITHH.

8 KJIACC

Yucaa v BIYMCICHUSA

KBaapatueie kopHU. ApudMeTHYecKHil KBaJpaTHBI KOpPEeHb U €ro CBOMCTBA.
[ToHsiTHE MppallMOHAIBHOTO uMcia. [[elcTBUS ¢ uppalMoHalIbHBIMU uKciaMu. CBoicTBa
JNEUCTBUH C UppallMOHANBHBIMU YuciaaMu. CpaBHEHUE UPPALIMOHATIBHBIX YHCEIL.

[IpencraBienuss 0 paclIMPEHUSIX YUCIOBBIX MHOXKECTB. MHOKECTBA HATypajbHBIX,
LENbIX, palMOHAIBHBIX, JEHCTBUTENBHBIX uYHuced. CpaBHeHHE uyucel. YuCIoBbIe
MIPOMEXKYTKHU.

JeiictBus ¢ ocratkamu. OcTtaTku creneHe. [IpuMeHeHHe OCTaTKOB K PEIICHHIO
YpPaBHEHUI B LIETBIX YUCIAX U TEKCTOBBIX 33/1a4.

Pa3mepsl 00BEKTOB OKPYKAIOIIEro MUPA, JJIUTETLHOCTH MPOIIECCOB B OKPYIKAIOIIEM
mupe. CTanaapTHBIN BUJ YKCIIA.

AnredpanvyecKue BbIPpAKEHUSA

AnreOpanyeckas npoOb. J[lomycTumble 3HAUY€HHS TIEPEMEHHBIX B  JIPOOHO-
palMoOHaNbHBIX BbIpakeHUsIX. OCHOBHOE CBOWMCTBO aiireOpanyeckod npobu. CroxeHue,
BBIUMTAHNE, YMHOKEHHE U JielieHue anredpandeckux apoOei. Beinenenue 1enoi yactu
anredbpandeckoi Apoou.
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PanmonaneHbpie BbIpakeHUS. TOXIECTBEHHbIE MPEOOpPA3OBaHUs PALMOHAIBHBIX
BBIPAKEHUMU.

JlonycTrMble 3HaUEHUSI IEPEMEHHBIX B BBIPAKEHUSX, COAEPIKALUX apUPMETHUECKHE
KBaJpaTHble KOpHU. TOXKJIECTBEHHbIE NPEOOpa30BaHUSl BBIPAKECHUN, COAEPIKAIIUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

Crenenp c nenbIM mokazateneM U €€ cBoiicTBa. lIpeoOpa3zoBaHue BbIpaKEHUH,
COZAEPIKAIINX CTEIICHMU.

YpaBHeHMS U HEPABEHCTBA

KBagpatnoe ypaBHeHue. dopMyrna KOpHEM KBaApaTHOro ypaBHeHMs. KomnuecTtso
JCVCTBUTEIBHBIX KOPHEW KBaJIpaTHOro YypaBHeHUs. Teopema Buera. VYpaBHeHwus,
CBOAMMBIE K JIMHEWHBIM YypaBHEHMSM WIM K KBaJpaTHbIM YypaBHEHHsM. KsanapaTtHoe
ypaBHEHHME C InlapaMeTpoM. PellleHre TEKCTOBBIX 3aJad C I[OMOIIBK KBaJApaTHBIX
YpPaBHEHUM.

JpoGHo-panimoHanbHble ypaBHEHHs. PemeHne npoOHO-pallMOHAIBHBIX YpPaBHEHUI.
Pemenue TEKCTOBBIX 33a4 C I[OMOUIIbIO  JPOOHO-PAlMOHAIBHBIX  yYpAaBHEHUH.
['padrueckas uHTEpHIpETalUs YPABHEHUH C IBYMsI IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHnctBo ¢ nepemenHoil. Ctporue u HecTtporue HepaBeHCTBa. CIIOKEHHE U
YMHO>KEHHE YMCIIOBBIX HepaBeHCTB. OILlCHUBAaHNE 3HAYEHUS BBIpaKeHUs. Jl0Ka3aTeNnbCTBO
HEPABEHCTB.

[loHATHE O pEIIEHHH HEPABEHCTBA C OJHOW MEPEMEHHOM. MHOMXECTBO pELICHHN
HEpPABEHCTBA. PAaBHOCUIIbHBIE HEPABEHCTBA.

JInHelHOe HEPABEHCTBO C OJHOM MEPEMEHHON U MHOKECTBA €ro penieHuil. Pemenue
JIMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. CHCTEMBI M COBOKYIHOCTH JIMHEWHBIX
HEPABEHCTB C OJHOW MEPEMEHHOW. PenieHne TEeKCTOBBIX 3a7lad C MOMOIIBI0 JTUHEHHBIX
HEPABEHCTB C OAHOU IEPEMEHHOM.

DOyHKUMHA

OOnactp omnpeAeneHuss U MHOXKECTBO 3HaueHUW QyHkouu. CrnocoObl 3agaHus
¢bynkumid. 'padux ¢ynkumu. Yrenue cBoicTB (yHkmu no e€ rpaduxy. [Ipumepsi
rpadukoB GyHKINMA, OTPa)KaIOIIKUX PEeAIbHBIE MPOLECCHI.

Jluneitnas  ¢yHkiua. DOyHKIUK, OMUCHIBAIOIIME TIPSAMYyI0 UM OOpaTHYIO
IPONOPIUOHATIEHBIE 3aBUCUMOCTH, UX TPaQUKH.

2 32 - _ y=
y=ax® y=x"+h y=x ,y_|x|,3”‘"E, X um ux csoicrBa. Kycouno-

OyHKIMA :
3a/laHHble QYHKIINU.

9 KJIACC
YucJia 1 BLIYUCJICHUSA
Kopensb Nn-it crenenu u ero coiictBa. CTENEHb C pallMOHATIBHBIM MOKA3aTeIeM U €€

CBOMCTBA.
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AJiredpanveckue BbIpaKeHUS

ToxnecTBeHHbIE MTPEOOPa30BaAHUS BBIPAKEHUM, COJEpKAIIMX KOPEHb N-i CTETEeHHU.
ToxxnecTBeHHbIE MPEOOpa30BaHUsl BBIPAKEHUN, COJIEPKAIIUX CTENEHb C palliOHAIbHBIM
MOKA3aTEJIEM.

KBagpatheiil TpéxuneH. Kopau kBagpatHoro TpéxuieHa. Pa3zmoxkeHue KBaJIpaTHOIO
TPEXWICHA HA JINHEWHBIE MHOKHUTEIH.

YpaBHeHNS U HEPABEHCTBA

bukBanparasle ypaBHeHMA. [IpuMepbl NPUMEHEHMM METOAOB PABHOCUIIBHBIX
npeobpazoBaHuii, 3aMEHBI TIEPEMEHHOM, TpaduIecKoro METo/1a MpU PEIICHUH ypaBHEHUIN
3-ii u 4-ii cTerneHen.

Pemenne npoOHO-palinOHAIbHBIX YpPaBHEHUH.

Peuienue cucreM ypaBHEHUH ¢ IBYMs IEPEMEHHBIMU. Penienue npocTenmmx CucTeM
HEJIMHEWHBIX YpaBHEHUH C IByMs NlepeMeHHbIMU. ['padpuueckuil MeTo pelieHus: CUCTEMBbI
HEJIMHEWHBIX YPAaBHEHUM C IBYMs IepeMeHHbIMU. CUCTEMA IBYX HEJIMHEMHBIX YPABHEHUN
C ABYMs IIEPEMEHHBIMU KaK MOJEIb PEATbHON CUTYalUH.

YucnoBele HEpaBEeHCTBA. PelleHWe JMHEMHBIX HEPaBEHCTB. JOKa3aTelbCTBO
HEPABEHCTB.

KBazapaTHbie HEpaBEHCTBa ¢ OJTHOM IepeMEHHOM. PellleHne KBaJpaTHbIX HEPABEHCTB
rpauyecKuM METOJOM M METOJOM MHTEPBaJIOB. METO/l MHTEPBAJIOB JJIsl pallMOHAIBHBIX
HepaBeHCTB. IIpocTenme HepaBeHCTBA € TaApaAMETPOM.

Pemienne TEKCTOBBIX 3a/1a4 € MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1aBymsi IIepeMEHHBIMHM. PernieHue HepaBeHCTBA ¢  AByMs
nepeMeHHbIMU. CHCTEMBbl HEPaBEHCTB C JBYMs IepeMeHHbIMU. ['paduueckuii merton
PELIEHNs] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

DOyHKUMHA

Oynkius. CpoiicTBa (QyHKIMI: HYIM (PYHKIUU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
(GYHKIMM, TPOMEXYTKHM BO3pacTaHus W yObIBaHUS (YHKUUHU, UYETHBIE U HEYETHBIC
byHKIMY, HauboJIbIlIee U HAUMEHbIIIEE 3HaUYCHUS (YHKITUH.

KBaapatuunas ¢yHkuus u e€ cBoiicTBa. Vcnosib3oBaHuE CBOMCTB KBaJpaTUYHOU
byukiuun s pemieHust  3amgad.  [loctpoenue rpaduka  KBaApaTUUHOW  (DYHKITUU.
[Tonoxxenune rpaduka KBaapaTUUHOW (YHKIIMU B 3aBUCUMOCTH OT €€ KO03(h(UIIMEHTOB.

I'papuxu  pynxomii =‘”2, y = alx=m)’ p == m? 4 . IToctpoenue rpadukoB
GyHKIHIA ¢ TOMOIIBIO Pe0Opa3oBaHUM.

Hpobno-nuneiitnas ¢pynkius. MccnenoBanue QyHKIIHIA.

@Oynkuusa Y = X" ¢ HaTypaTbHBIM TOKa3aTeneM N u e€ rpaduk.

YucioBbIe NMOCT€10BATEILHOCTH H MPOrPeccUuu

[TonsiTue  umMcnmoBoW  mociemoBaTeNnbHOCTH. KoHeuHble U OECKOHEYHBIE
nocneaoBareabHOCTH. OrpaHnyeHHas MOCIeI0BaTeIbHOCTh. MOHOTOHHO BO3pacTaromias

(yOmBaromiasi)  mocnegoBaTelbHOCTh.  CrocoObl  3afaHusi  TOCIEIOBATEIBHOCTH:
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onucaTeIbHbIN, TAOTMYHBIN, C TOMOIIBIO POPMYJIIBI N-TO YJI€HA, PEKYPPEHTHBII.

Apudmernueckass W reoMmerpuueckas — mporpeccuu.  CBoiicTBa  UJICHOB
apupMETHYECKOH W  reoMeTpuyeckol  mporpeccuit. Dopmysbl  N-ro  YjeHa
apumeTnyeckoil U reomeTpudeckoil mporpeccuii. @opMyIsbl CyMMBI MEPBBIX N WICHOB
apu(MeTHyecKol M reoMEeTpUYEcKOM mnporpeccuil. 3ajgaud Ha MIPOLEHTHI, OAHKOBCKHE
BKJIAJIbl, KDEIUTHI.

[IpencraBneHne 0 CXOAUMOCTH MOCJIEI0BATEILHOCTH, O CYMMHUPOBAHUH OECKOHEYHO
yOBIBAIOIIEH reOMETPUUECKON IPOTPECCHH.

Meron maremarndeckon MHAyKIMH. [Ipocreiimme npumepsl.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3yJbTaThl OCBOEHHUS MPOrPaMMbl Y4YEOHOTO Kypca K KOHILY
0o0yueHust B 7 Kjacce.
Yucsia 1 BEIYUCIEHUS
ParmmmonansHbBIE YnCa.

[lepexoguTe OT OAHOM (OpPMBI 3amMcH YHCeN K Apyrod (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YAaCTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

Hcnonp30BaTh MOHATHS MHOXECTBA HATYpPaJbHBIX YHUCEN, MHOKECTBA ILIEJIBIX YHUCETN,
MHOYKECTBA pPaIllMOHAIBHBIX YMCEJ MpPH PEIICHUH 3a/ad, MPOBEICHUHM PACCYyXICHUN U
JIOKa3aTeNbCTB.

[ToHuMaTh ¥ OOBSICHATH CMBICI TO3UIIMOHHOMN 3aMMCH HATYPaAJIbHOTO YUCTIA.

CpaBHUBATH U YIIOPSAI0YMBATH PAIUOHAJIbHBIC YUCTIA.

BrInonHsTh, codeTast yCTHbIE U MUChbMEHHBIE TPUEMBI, apuMETHUECKUE ACHUCTBUS C
palMOHAIBHBIMHA YUCJIAMHU, UCIIOIb30BaTh CBOMCTBA YMCEI U MpaBUia JCUCTBUN, MIPUEMBI
palMOHAJIBHBIX BBIYUCIICHU.

BrInonHATH 1EUCTBUS CO CTETICHSIMU C HATYpaJIbHBIMU MOKa3aTESIMU.

HaxoauTh 3Ha4YeHUs YMCIOBBIX BBIpaKEHUM, COACPIKAIIUX pallMOHAIBHBIE YKCIIA U
CTEMECHU C HATypaJIbHBIM IOKa3aTesieM, MPUMEHATh pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIYUCJICHUS, COCTABJSATh M OIICHWBATh YHUCJOBBIE BBIPAXKEHUS TIPU PEHICHUU
MPAKTUYECKUX 3aJ1a4 U 33124 U3 IPYTUX YUYECOHBIX TPEIMETOB.

OKkpyrisaTh 4muciaa C 3aJaHHOM TOYHOCTBIO, @ TAKXKE IO CMBICTY MNPAKTUYECKOU
CUTYyallUH, BBIMOIHATh MPUKUAKY U OLEHKY PE3yjbTaTa BBHIYMCICHUMN, OLIEHKY 3HAYCHHIA
YUCJIOBBIX BBIPAKEHHI, B TOM YHCIIE PU PEUICHUU MPAKTUYECKHUX 3a/1a4.

Pemats TekcTOBBIC 3aauM apu(PMETUUECKHUM CIIOCOOOM, HMCIO0JIb30BaTh TAaOJIMIIbI,
CXEMBI, YePTEKHU, IPYTUe CPEJCTBA MPECTABICHUS JaHHBIX MPU PELICHUN 3aa4.

Pemate mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIIECHUEM BEJIMYMH,
MPONOPLUHUOHAIBHOCTHIO BEIMYMH, MPOLEHTAMH, HUHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS

3a7a4 ¢ yu€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMbIX OOBEKTOB.
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J1enMMOCTBb.

JIoka3bIBaTh U MPUMEHSTH ITPU PEIIEHUU 3a]a4 PU3HAKU JEIUMOCTH Ha 2, 4, 8, 5,
3,6,9,10, 11, npu3Haku AEIUMOCTH CyMMBbI U IPOU3BEACHUS IIETIBIX YHUCE.

PacknanpiBaTh HA MHOKHMTENH HATYpaJlbHbIC YUCJIA.

OneprpoBaTh NOHATUSAMHU: YETHOE YMCIIO, HEUETHOE YHUCIIO, B3AUMHO IIPOCTHIE
qyucia.

Haxonuth HanGosbmnii 00U JEMUTENh 1 HauMEHbIee 00Iee KpaTHOE YHCes U
MCIIOJIB30BaTh UX MPH PEIICHUH 3a]1a4, MPUMEHSATh alropuT™M EBKiHa.

OnepupoBath MOHITUEM OCTaTKa MO MOJYJIIO, TPUMEHSITh CBOMCTBA CPAaBHEHHM MO
MOZYJIIO.
AuredpanyecKue BbIPAKEHUS

BripakeHus ¢ nepeMeHHbIMU.

Hcnonb3oBath anreOpandeckyro TEPMUHOJIOTHIO U CHUMBOJIMKY, NMPUMEHATH €&
B [IPOIIECCE OCBOCHMS YUeOHOr0 MaTepuaa.

Haxonuth 3HaueHusi OyKBEHHBIX BBIpQXCHUN TpU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXKIECTBA, BBIMOJIHITH TOXIECTBEHHbBIE TPE0OPa30BaHMS
BBIPAKEHUM, TOKA3bIBATh TOXKIECTBA.

MHOro4JICHBI.

BoinonHsaTh mpeoOpa3oBaHusi 1EIOT0 BBIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrinmonHats necTBUs (CI0KEHUE, BbIUMTAHUE, YMHOXKEHHE) C OJHOWICHAMHU U C
MHOTOYJICHAMH, TPUMEHSITh (OPMyJbl COKpalIEHHOTO YMHOXEHHs (KBaapar M KyO
CyMMBbI, KBaJIpaT U KyO pasHOCTH, pa3HOCTh KBaJApaToB, CYMMa U Pa3HOCTb KyOOB), B TOM
YyucIe AJIs YIPOUIEHUSI BBIYUCIICHUMN.

OcyniecTBIATh pa30KeHUE MHOTOUJIEHOB HA MHOXKUTENH C TOMOIIbIO BBIHECEHUS 32
CKOOKM OOIIEr0 MHOXUTENs, TPYNIUPOBKU  CIAraeéMbiX, MpUMEHsS  (GOPMYJIbI
COKpPAILIEHHOTO YMHOKEHHUS.

[IpumensTe mpeoOpa3oBaHWs MHOTOWICHOB ISl PEIICHMS] Pa3IMUHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBAa CTEMEHEH ¢  HATypaJIbHBIMM  TIOKAa3aTeNIIMHU s
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHbIE YpaBHEHHS C OJHOM IEPEMEHHOM, TPUMEHSS IIPABUJIIA TTIEPEX0aa OT
MCXOJHOTO YPaBHEHUS K PaBHOCWIbHOMY eMy. IIpoBepsiTh, SIBISIETCS JM YUCIO KOPHEM
ypaBHEHUS.

[TonGupaTh puMepsl TIap YKUCEN, SBISIONIMXCS PEIICHUEM JIMHEHHOTO ypaBHEHHUS C
JIBYMsI TIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTMHEHHOTO YypaBHEHHS C JBYMS

NEPEMEHHBIMH, MOJIb3YACh TPpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.
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PemaTe cucTeMbl 1ByX TMHENHBIX YPABHEHHI C ABYMS IEPEMEHHBIMU, B TOM YHUCJIE
rpau4ecKH.

CocTaBisATh U pemarh JUHEWHOE YPaBHEHUE WIM CHUCTEMY JIMHEHHBIX YPABHEHUN
II0 YCIIOBHIO 3a/layd, HHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d
NOJIyYEHHBIA PE3yNbTaT.

DOyHKIUU

Koopaunate! u rpaduku.

N300paxkath Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HHTEPBAJbl, 3alMCHIBATh YHCIOBBIE IPOMEXKYTKH Ha
aJIreOpanveckoM sI3bIKeE.

OtMeuaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH 110 3aIaHHBIM KOOPIMHATAM.

O yHKIUU.

CtpouTth rpaduku TMHEHHBIX (PYHKITHIM.

OnuceIBaTh ¢ TOMOLIBIO (PYHKIUH U3BECTHBIE 3aBUCUMOCTH MEXIY BEIUUHMHAMM:
CKOpPOCTb, BpPEMS, PACCTOSHHUE, LEHA, KOJIMYECTBO, CTOMMOCTH, NPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHre (yHKIHMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumarp rpaduueckuii cnoco® MNpPEeACTaBICHUS U aHalu3a HHPOpMaIUH,
U3BJIEKaTh M HMHTEPIPETUPOBATh MHGPOPMALMIO U3 TIpaUKOB peajbHBIX IPOLECCOB U
3aBUCUMOCTEN.

Hcnonb3oBathk cBOMCTBA (PYHKIMH /1S aHAIM3a rpa)KOB peasIbHbIX 3aBUCUMOCTEN
(Hyu QyHKUIMH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIMH, IPOMEXYTKH BO3pACTaHUS U
yObIBaHMS (PYHKIIMU, HAMOOJIbIIEE U HAMMEHbIIIEE 3HAUCHHS (PYHKIUN).

Ucnonb3oBath rpadukud s HUCCIEIOBAHMUS TPOILIECCOB U 3aBUCHUMOCTEM,
IIPU PEILIeHUH 3aa4 U3 JPYruxX YUYEOHbIX IPEIMETOB U pealbHOM KU3HHU.

K konny oOyueHus B 8 kjacce oOydaromuiics MOJYyYUT CIEAYIOLIUE MPEAMETHBIE
pEe3ybTaThI:

Yucia 1 BbIYUCIICHUSA

HppaunoHanbHbie YyncIa.

[ToHnMaTe ¥ KCNONAB30BaTh NMPEACTABICHUA O PACIIMPEHUH YUCIOBBIX MHOMXECTB.

CBOOOMHO oOmepupoBaTh TMOHATUAMH: KBAJPATHBIH KOPEHb, apUPMETUUCCKUN
KBaJIpaTHbIM KOPEHb, UPPALIMOHAJIBHOE YHCJIO, HAXOAUTh, OLICHUBATh KBAIPAaTHBIC KOPHH,
UCIIOJIB3YS TIPU HEOOXOAMMOCTH KAJIBKYJISITOP, BBIMOIHATH IPEOOpa30BaHUsI BEIPAKCHHIM,
COoZEpKaIKX KBAIPATHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaTh HAYAJIBHBIE MPEICTABICHUS O MHOXKECTBE AEHCTBUTEIIBHBIX YUCEI JJIs
CpaBHEHUS, OKPYTJIEHUS U BbIUUCIECHUHN, U300pakaTh ACHUCTBUTENbHBIC YACIA TOUKAMU Ha
KOOPJAMHATHOM IIPSMOM.

Hcnonp30Bath 3anvcy OOJIBIMX M MAJIbIX YHACEI C TIOMOIIBIO0 AECATUIHBIX Ipo0Oe u

CTeNeHeH 4ucia 10, 3alIMCbIBATL U OKPYIJIATH YUCJIOBBIC 3HAYCHUA PCAJIBHBIX BCIMYUH C
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VICIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPECHUM.
J1enmMMOCTBb.

OnepupoBarh MOHATHEM OCTaTKA IO MOAYJIXO, PUMEHATh CBOWCTBA CPAaBHEHUU IO
MOJYJII0, HAXOUTh OCTATKU CYMMBI U IIPOU3BEIAECHUS 110 TaHHOMY MOJYJIIO.
AsredOpanyeckue BbIPasKeHUsI

JpoOHO-palOHATIbHBIE BBIPAXKEHHUS.

Haxomute  fgomycThMble  3HAUY€HUS TEPEMEHHBIX B JApOOHO-pallMOHAIBHBIX
BBIPAKCHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO PALIMOHATIBHOUN JPOOH.

BemonHsaTh npuBefeHHe  anreOpamdeckux Jpodel K o0IieMy  3HaMEHAaTello,
CIIOKEHHE, YMHOXKEHHE, JIEJIEHNE allreOpandeckux ApoOeH.

BbINONMHATE TOXKIECTBEHHBIE TPEOOPA30BAHUSI PALIMOHAIBHBIX BHIPAKECHUM.

[IpumeHsAT, npeoOpa3oBaHUsl BBIPAKEHUH [JIs1 PEIIEHUS pa3IUYHbIX 33734 U3
MAaTE€MaTUKH, CMEKHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

Crenenu.

[IpuMeHATh MOHATHE CTETIEHH C LIEJIBIM MIOKA3aTeIeM, BBIMOJIHATh IPe0Opa3zoBaHus
BBIPAXEHUH, COAEPIKAIINX CTETIEHU C LENBIM IMOKA3aTEIEM.

HppanmoHaibHbIE BBIPaKEHUS.

HaxoauTe nomycTUMbIE 3HAYEHUs IIEPEMEHHBIX B BBIPAXKECHUAX, COAEpIKaIIUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHsaTh Npeodpa3oBaHusi UPPALUOHATBHBIX BRIPAKEHU, CIIOJIb3Ys CBOMCTBA
KOpHEM.

YpaBHeHMs U HEPABEHCTBA

Pemats kBagpaTHbIE YpPaBHEHHS.

Pemmats 1poOHO-paiioHaIbHbIE YPABHEHUS.

PemaTe nuHEHBIE ypaBHEHUS C TApAMETPAMU, HECJIOKHBIE CUCTEMBI JIMHEWHBIX
YPABHEHUM C TapaMETPAMMU.

[IpoBoauTE HCCHAENOBaHWS YPABHEHHM M CHUCTEM YPAaBHEHHH, B TOM YHCIE C
npUMEHEHUEM IpapruecKuX MpeACTaBiICHUH (yCTaHABIUBATh, UMEET JIM YPaBHEHUE WU
CHUCTEMa ypaBHEHU pelleHus1, €I UMEET, TO CKOJIbKO, U ITpoyee).

[TepexoauTh OT c10BECHOM POPMYIUPOBKHU 3a/1auu K €€ anreOpandeckoil MoJieian ¢
IIOMOIIBIO COCTABJICHUSI YPAaBHEHUS WJIM CHCTEMBI YPaBHEHMU, HHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4H ITOJYyYECHHBIM pPE3yJIbTaT.

[IprMeHATH CBOKMCTBA YMCIIOBBIX HEPABEHCTB ISl CDABHEHMSI, OLICHKH, PEIIaTh
JMHENHBIC HEPABEHCTBA C OJJHOM MEPEMEHHON M UX CUCTEMBI, 1aBaTh rpaduuecKyro
WJUTFOCTPALAI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[lonumMaTh M HCHOJB30BATh (YHKUMOHAIbHBIE TOHATAS M S3bIK (TEPMHUHBI,

CHUMBOJIMYECKHE 0003HAUCHHUS ), OTIPEACIIATh 3HaUYeHNE (PYHKIIMH 110 3HAYECHUIO apTyMEHTa,

omnpeAensaTh cBoicTBa pynkuuu no e€ rpapuky. Ctpouts rpaduku %yHKuHﬁ , OITMCHIBATh
2 3 [~
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CBOMCTBA YMCIIOBOM (PyHKIMU 1O €€ rpaduKy.

K koHiy oOydenust B 9 Kjacce oOydaromMiiCs MOTYYUT CIEIYIOUIUE MPEeIMETHBIC
pEe3yIbTaThI:

Yuciaa v BbIYUCTICHUSA

OnepupoBaTh MOHATHUSMU: KOPEHb N- CTENEHH, CTENEHb C PalUOHAJIbHBIM
IIOKA3aTeJIeM, HaXOAUTh KOPEHb N-U CTENEHH, CTENEHb C PAlMOHAIBHBIM II0KA3aTENIEM,
UCTIOJIB3YS TPU HEOOXOJMMOCTH KaJbKyJIATOp, IPUMEHSATh CBOMCTBA KOPHS N-U CTEMEHH,
CTEIEHU C PAllMOHAJIBHBIM ITOKA3aTENEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JACHCTBHUTENBHBIX YHCENl NPU PEUICHUU 3a]1ad,
IIPOBEIACHUN PACCYKICHUN U IOKA3aTEIbCTB.

CpaBHHBaTh U yHOPSAAOYHUBATH JICHCTBUTEIBHBIE YNCIA, OKPYTIATH JACHCTBUTEIbHBIC
YK CJIa, BBIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUM.
AJireOpanyecKue BbIPaKEHUS

OneprpoBaTh NOHATHEM KBAJPATHOTO TPEXWIEHA, HAXOAWTh KOPHH KBAaJPATHOTO
TPEXYICHA.

PacknanpiBaTh KBaApaTHBIA TPEXUIIEH HA IMHEUHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pewars JIMHEMHBIE W KBaJApAaTHBIE YPaBHEHMs, YPaBHEHUsA, CBOIAIIMECS K HUM,
IPOOHO-pallMOHAJIbHBIE YPaBHEHUS.

Pemrars HeciOkKHBIE KBaIpaTHBIE YPABHEHUS C TAPAMETPOM.

Pemars nMHENHBIE HEPABEHCTBA, KBAJIpPAaTHBIE HEPABEHCTBA, HCIIOJIb30BAaTh METOJ
MHTEPBAJIOB, H300paXkaTb pEUICHUWE HEPABEHCTB HA YMCIOBOM MpSAMOMW, 3alHChIBATH
pELIEHHE C IOMOIIBIO CUMBOJIOB.

Pemars cucteMsl IBYyX JIMHEHHBIX YPAaBHEHUN C JBYMs IEPEMEHHBIMA M CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE ABIISAETCS JIMHEUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.

[IpumMeHsATh METOAbl PAaBHOCHUIIBHBIX MPeOoOpa3oBaHUil, 3aMEHbl [EPEMEHHOM,
rpaduyueckoro MeToia Ipy peleHu ypaBHeHU 3-i U 4-i1 cTeneHei.

Pemrare cucremsl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PpEIICHHWE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOMU
IIPSAIMOM, 3aIIMCHIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Pemars ypaBHEHUsI, HEpAaBEHCTBA U UX CUCTEMBI, B TOM YHUCJIE C OTPAaHUYECHUSIMU,
HaIpuMep, B LIEJIBIX YHUCIIAX.

[IpoBoauTh wucCCIIENOBaHUS YpPAaBHEHUM W CHUCTEM YPaBHEHUW, B TOM YHCIE C
npUMeHEeHUuEeM rpapuyecKux MpeAcTaBieHuil (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WIIU
CHUCTEMa ypaBHEHUI pelleHus1, €I UMEET, TO CKOJIbKO, U ITpoyee).

PemaTte TeKCTOBbIE 3a/aud alreOpanyeckuM CrocoOOM C MOMOIIbIO COCTABIICHUS
YPaBHEHMM, HEPABEHCTB, NX CUCTEM.

Hcnonb3oBaTh YpaBHCHHA, HCPABCHCTBA W HUX CHUCTCMblI I COCTABJICHHA
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MaTeMaTHYeCKOW  MOJENM  PEAIbHOM  CUTyallud WA  [OPUKIAJHOM  3aJayH,
WHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.
Yuci10BbIE N0CJIE10BATEJIBHOCTH M IIPOTPEeCCHH

OnepupoBaTh MNOHATUSMHU: 3aBUCUMOCTb, (QYHKUUSA, TpaduK QYHKIUM, [psMas
IPONOPLUMOHAIIBHOCTD, JIMHEWHas (yHKUUs, oOpaTHas MpONOPLUOHAIBHOCTb, Napadouia,
runepoo1a, KyCouHo-3a/1aHHast QyHKIUS.

UccnenoBath dyHKINIO 10 €€ TpaduKy, yCTaHABIUBATH CBOWCTBA (DYHKIIUNA: 001acTh
ONpeaeIeHUsl, MHOXKECTBO 3HAYEHUW, HYIH (YHKIHH, MPOMEXYTKH 3HAKOINOCTOSHCTBA,
IPOMEXYTKM BO3pacTaHus U YOBIBaHHA, UYETHOCTh W HEUYETHOCTh, HAUOOJBIIEE U
HAauMEHBbIIIEE 3HAYCHUS, ACUMIITOTBHI.

Pacnio3naBaTh KBajgpaTHMuHy0 QYHKIHIO 1O (opmyse, NPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUU.

Onpenensath NoJjiokeHUEe rpaduka KBaApaTUYHONM (PYHKIHMHU B 3aBUCUMOCTU OT €€
KO3 (PULIUEHTOB.

Crpouts rpaduk KBaApaTHYHON (YHKIHMH, OIMUCHIBATH CBOWCTBA KBaJpPaTUYHOU
dbyHKkIUu 110 €€ TpaduKy.

Hcnonb30BaTh CBOMCTBA KBAIPATUYHON (DYHKUIWHU AJI PEIICHUS 33]1a4.

Ha npumepe kBagpatndHoit pyHkiuu ctpouTh rpaduk ¢pyuakiun y =af(kx + b) + ¢
C IOMOIIIBIO TIpeoOpa3oBanuii rpaduka pynkuuu y=f(x).

WnmocTpupoBaTh ¢ MOMOIIbIO Ipaduka peaibHYyI0 3aBUCMMOCTb WM MPOIECC IO
UX XapaKTEPUCTUKAM.

ApupmMeTHYecKas U reOMeTPUYECKas NPOrpeccuu

OnepupoBatb MOHATUSAMU: NOCJIEIOBATENBHOCTbD, apudpMeTnyeckKas U
r€OMETPUYECKasl POTPECCUMU.

3aaBaTh MOCIEAOBATEILHOCTH Pa3HbIMU CIIOCOOAMU: OMHUCATENbHBIM, TAOJIUYHBIM, C
NOMOIIbIO (OPMYJIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BBINOMHATE BBIUKCIIEHUS C UCIIOJIb30BaHUEM (HOpMYIT N-TO YjieHa apu(METUIECKON U
r€OMETPUYECKON MPOTPECCUM, CYMMBI IIEPBBIX N YIEHOB.

N300paxkarh WieHbl MOCIEAOBATEILHOCTH TOYKAMU Ha KOOPAMHATHOM IMJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCJIOBBIMH IOCJIEIOBATEIBLHOCTSIMU, B TOM YHCIE
3a/1a4d U3 peatbHOM KU3HU (C UCTIOIB30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTUM).

PacrioznaBaTh ¥ NOPUBOAMTH  NPUMEPbl  KOHEYHBIX M OECKOHEYHBIX
NOCJIEOBATENBHOCTEN, OrpaHU4YECHHBIX MIOCJIEIOBATEIBHOCTEN, MOHOTOHHO
BO3pacTaromuX (yOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

HMeTh npeacTaBieHue 0 CXOAUMOCTH MOCIIEI0BATENbHOCTH, YMETh HAXOAUTh CYyMMY
O0EeCKOHEYHO yObIBaIOIIEH FT€OMETPUYECKON TPOrPECCHH.

[IpuMeHATh METO1 MaTEMAaTUYECKON MHAYKIIMH [IPU PELICHUH 3a/1a4.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM
Ne i/ KoHTpo/IbHBIE (undpossie)
NPOrpamMmbl Bcero IpakTH4eckune
paboThbI o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
1 UNCJIA U BBIYNCJIEHUS. PannonanbHbie 11 1 bubnuorexa [JOK
yucia (MMOBTOPEHHE) https://m.edso0o.ru/77e09b13
) OVYHKIHWHU. KoopauHaTel 1 TpaduKH. 17 1 bubnuorexa [JOK
OyHKIUU https://m.edsoo.ru/77e09b13
AJITEBPAMYECKUWE BBIPAXKEHU . bubnnoreka [JOK
3 7
Bripakenus ¢ nepeMeHHbIMU https://m.edso0.ru/77e09b13
4 YPABHEHUA U CUCTEMBbI 10 1 bubnuorexa [JOK
YPABHEHUI. JIuneiinbie ypaBHEHHS https://m.edso0o.ru/77e09b13
5 UNCJIA U BBIYUCJIEHUS. Crenens ¢ 6 bubnuotexa [JOK
HATypaJbHbIM [MOKA3aTEIEM https://m.edsoo.ru/77e09b13
5 AJITEBPAMYECKUWE BBIPAYKEHU . 23 1 bubnnoreka [JOK
MHorouneHsl https://m.edso00.ru/77e09b13
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1 bubnuotexa [JOK
DopMyJIbl COKPAILIEHHOTO YMHOXEHUS https://m.edsoo.ru/77e09b13
bu6mmorexa [IOK
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10 https://m.edsoo.ru/77e09b13
bu6mmorexa [IOK
9 OYHKIUUN. Jluneit 16 1
1 MHCHHAS QYKL https://m.edsoo.ru/77e09b13
10 YPABHEHUA 1 CUCTEMBI 14 1 bubmuotexa [JOK

VPABHEHUM. CrcTeMbl TUHEHHBIX

https://m.edsoo.ru/77e09b13
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YpaBHEHUU

11

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

bu6mmoreka [IOK
https://m.edso0.ru/77e09b13



https://m.edsoo.ru/77e09b13

8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne o/ Kontpoabnbie IlpakTHueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 bubnmoreka [JOK
HepasencrtBa https://m.eds00.ru/6d40b704
5 UNCJIA U BBIYUCJIEHU . KBaapaTtHbrit 17 1 bubnuorexa [JOK
KOpEHb https://m.edso00.ru/6d40b704
YPABHEHHWSA 1 HEPABEHCTBA. bubmuorexa [JOK
3 17 1
KBanpartHbie ypaBHEeHUS https://m.eds00.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1 bubnuorexa [JOK
JpoOHO-palinoHalbHbIe BHIPAKEHUS https://m.eds00.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubnuotexa [JOK
JpoGHO-paluoHanbHbIe YpaBHEHUS https://m.eds00.ru/6d40b704
bu6mmoreka [JOK
OYHKINU 1 1
6 YHKI > https://m.edso00.ru/6d40b704
AJITEBPAMYECKUWE BBIPAYKEHU . bubnmnoreka [JOK
7 14
Crenenu https://m.edso00.ru/6d40b704
bu6mmoreka [JOK
8 UNCJIA U BBIYMCIIEHU . IenmumocTth 7 1 httos://m.edsoo.ru/6d40b704
[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS bubmuorexa [JOK
9 - 10 1
3HAHUU https://m.eds00.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabuble IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
bu6nmorexa [IOK
L OYHKLMH 25 L https://m.edsoo.ru/133deaba
5 YPABHEHHMA 1 HEPABEHCTBA. 15 1 bubnuoreka [{OK
KBanpartHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHIMA U HEPABEHCTBA. o5 1 bubmmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJITEAOBATEJIBHOCTU U o5 1 bubnnorexa [JOK
[TPOI'PECCUA https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BbIPAXXKEHU . 12 1 bubmuoreka [{OK
Crenensb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM https://m.edsoo.ru/133deaba
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A bubmmoreka IIOK
6 . 34 1
3HAHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0
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ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

KoaunuyecTBO 4acoB

Hdara JIeKTPOHHBbIE U(PPOBHIE
Neni/m | Tema ypoka Kontpoabubie IlpakTuyeckue
Bcero u3y4eHusi o0pa3zoBaTe/bHbIE peCypChl
padoThI padoThI
bubmuoreka [JOK
1 IT .P e 1
OBTOpEHHe. TARHORAIRERE fHola https://m.eds00.ru/33926902
IToBTOpenue. CpaBHeHue,
2 MOPSIIOYMBAHNEC U apU(PMETHUECKHE 1 bubmorexa LHOK
Y “p 8 P https://m.edsoo.ru/fba3fad7
JIEHCTBUSI C pallMOHAIbHBIMU YUCIAMHU
3 [ToBTrOpenue. Yucnosas npsmas, 1 bubnnorexa [HOK
MOJYJIb YHCIIa https://m.edsoo.ru/2a6f552b
[ToBTOopenue. IIponeHTsl, 3anuch
4 IPOLIEHTOB B BUJIE ApoOU U Apolu B 1 bubmmorexa LIOK
pott AC AP P https://m.edsoo.ru/eeee7517
BU/JIE TPOIIEHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a1a4u HA 1 bu6nuoreka [IOK
MIPOLIEHTHI https://m.edsoo.ru/a8dd2elf
6 IToBTrOpenue. Tpu OCHOBHBIE 3a/1a4U Ha 1 bubnnoreka [JOK
MIPOLEHTHI https://m.edsoo.ru/ae009860
7 [ToBTOpeHnue. Pemenne TeKCTOBBIX 1 bubnuoreka [IOK
3a/1a4 apuhMETHUYECKUM CTIOCOOOM https://m.edso00.ru/73459c0c
IToBrOpenue. Pemenue 3anay us3
3 pearbHON MPAaKTUKU HA YacTH, ApooHu, 1 bubnuorexa [IOK
MPOLEHTHI, TPUMEHEHUE OTHOIIEHUH U https://m.edsoo.ru/e8f7b535
MIPONOPLMHI P PEHIEHUU 33124
9 IToBrOpenue. Pemenue 3anay us3 1 bubnnorexa [JOK

peasbHON MPAaKTUKU HA YacTH, Apoou,

https://m.edsoo.ru/1125b3e3
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MPOLICHTHI, TPUMEHEHUE OTHOLICHUHN U
MIPONOPUUI IPHU PELICHUU 33124

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

bu6mmoreka [IOK

10 0
PEHICHNE 3a7aT Ha ABIKEIHE, paooty, https://m.edsoo.ru/f3clcefa
MOKYIKH, HAaJIOTH
1 KoHnTtponbHas pabota 1o Teme bubnunoreka [HOK
"ParnonanbpHrle ynuciaa' https://m.edsoo.ru/577c44c3
12 Koopaunara Touku Ha mpsMoi bubmmorexa [JOK
P P https://m.eds00.ru/75e93948
bubmuoreka [JOK
13 4
HCTOBHIE TPOMERYTIH https://m.edsoo.ru/bcbb7941
bubmuorexa [JOK
14 q
HCTIOBHIC POMEAYTHH https://m.edso0.ru/f6¢c6070c
15 PaccrosHue mexnay 1ByMs TOUKaMHU bubnuoreka [IOK
KOOPAMHATHOW MPSAMO https://m.edsoo.ru/7efdfd1c
[IpssMmoyrosibHas cucTeMa KOOpAMHAT.
16 AI6)C I/IZC& Y OpJIMHATa TOUYKHU Ej bubmmorexa [OK
8 P 8 https://m.edsoo.ru/b9eded96
KOOPJAMHATHOM MJIOCKOCTH
[IpssmMoyronpHas cucTeMa KOOpAUHAT.
17 AoOcuucca v opJInHAaTa TOYKU Ha bubmorexa HOK
H ?ﬂ https://m.edsoo.ru/b32bcda3
KOOPJAMHATHOM MJIOCKOCTH
18 [Ipumeps! rpagukoB, 3aJaHHBIX bubnuoreka [IOK
bopmynamu https://m.edso00.ru/8e566725
19 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuorexa [IOK
dbopmynamu https://m.eds00.ru/8e566725
20 Urenue rpavKoB peabHbIX bubnnoreka [JOK
3aBHCUMOCTEN https://m.edsoo.ru/add42ela
21 @OYHKIMOHATbHbIE 3aBUCUMOCTH MEXIY bubnnorexa [JOK
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BEJIMYMHAMU https://m.eds00.ru/399486d6
[Tonsitue pynkuyu. OyHKIMA Kak
22 M&TCM?J,TI/I%ZCK; MOI[C}J]IB ;eaanoro bubmnorexa [IOK
https://m.edsoo.ru/d08d33da
nporecca
[Tonsitue pynkuyun. GyHKIMA Kak
23 MaTeMaTI/I(‘b;ZCK;{ MO,Z[C}J]'IB Il)leaJIbHoro bubmmorexa [TOK
npomecca https://m.edsoo.ru/ec27f703
ITonsarue pyHkumu. OyHKOUA Kak
24 MEITCM@.TI/I%ZCK;I MOI[C}J]'IB ;eaanoro bubmmorexa LOK
https://m.edso0.ru/b951dcc6
mporecca
o5 OO6nacth ornpezesieHust 1 00J1acTh bubnuorexa [JOK
3HaYeHUN PYHKIUU https://m.edsoo.ru/b51c9ad0
26 Ob6unacTe onpeaeneHus U 00J1acTh bubnnoreka [JOK
3HAUCHUH QYHKINH https://m.edsoo.ru/f7bde192
bubnnoreka [JOK
21 Cniocobet sananms yHKunn https://m.edso;.I ru/84d1f13d
bubnmnoreka [JOK
28 Tpaduic gy https://m.edso;.I ru/17e3cf26
29 KonrponbHas pabora no reme bubnuoreka [IOK
"Koopaunats! u rpagpuku. @yHkuun" https://m.eds00.ru/69768400
30 Beipaxenue ¢ nepeMeHHBIMH. bubnnoreka [JOK
3HauEHUE BBIPAXKEHNUS C IEPEMEHHBIMU https://m.edsoo.ru/f4ad2f98
31 Bripakenue ¢ nepeMeHHBIMHU. bubnuorexa [IOK
3Ha4YeHME BBIPAKEHUS C IEPEMEHHBIMU https://m.edsoo.ru/637eaf29
39 Bripaxenue ¢ nepeMeHHBIMH. bubnmoreka [JOK
3HaueHUE BBIPAXKEHUS C IEPEMEHHBIMU https://m.edsoo.ru/4a51a482
13 IIpencraBnenue 3aBUCUMOCTH MEXKIY bu6mmoreka [IOK

BEJIMYMHAMU B BHJIE POPMYIIbI

https://m.edsoo.ru/b50dfb83
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34 [IpencraBieHue 3aBUCUMOCTH MEXTY bubmumorexa [IOK
BEJTMYMHAMU B BHJIE (DOPMYJIIBI https://m.edsoo.ru/d455ec7d
bubmumorexa [IOK
35 Berancnenus no gopayas https://m.edsocL).I ru/21329819
bubmumorexa [IOK
36 Berancienus o popuyran https://m.edsocL).I ru/al9718d5
37 YpaBHeHUE ¢ OTHOU MTEPEMEHHOI. bubnmoreka [JOK
KopeHns ypaBHeHus https://m.edsoo.ru/2cfa2578
38 CBoiicTBa ypaBHEHHI C OJTHOI bubnnoreka [JOK
IIEPEMEHHOMN https://m.edsoo.ru/db13ed37
39 CBolicTBa ypaBHEHUH C OAHOU bubnnorexa [HOK
EPEMEHHOMN https://m.edsoo.ru/42fc80d4
40 PaBHOCHIIBHOCTH YpaBHEHUIT bubmmorexa LOK
https://m.edsoo.ru/941ec3c5
41 YpaBHEeHHE KaK MaTEMATHYECKAst bubnuorexa [JOK
MOJIEJb PEATIBHOM CUTYaLluU https://m.edsoo.ru/bala9158
42 Yucno KopHeH JTMHEMHOTO YpaBHEHUS bubmmorexa [OK
https://m.eds00.ru/265c6984
43 Yuciio KOpHEHN JIMHEWHOTO ypaBHEHUS bubnuorexa LIOK
https://m.edsoo.ru/7bf1a6f2
44 Pemrenye TeKCTOBBIX 3a71a4 ¢ IIOMOIIBIO bu6mmorexa [IOK
JIMHEUHBIX YPaBHEHUN https://m.edso0.ru/3f47df53
45 Jluneiinoe ypaBHEHHE, COEpIKaIee bubnmoreka [JOK
3HaK MOAYJIS https://m.edso0.ru/5e622ca5
KonTponbHas pabora nmo Temam
46 "BbIpaskeHusi ¢ mepeMeHHbIMU ", bubmmorexa LIOK
D U —— https://m.edsoo.ru/0a2d19c8
47 Crenens ¢ HaTypalbHBIM IMOKa3aTeIeM bubnmnoreka [JOK
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https://m.edsoo.ru/ececd6f0

48 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmoreka [JOK
MoKa3aTeiieM https://m.edsoo.ru/544ee370
49 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnnoreka [HOK
MoKazaTejieM https://m.edsoo.ru/464c8d47
50 CBolicTBa CTENEHH C HATypaJIbHBIM bubnnoreka [JOK
IoKa3aTeiieM https://m.edsoo.ru/d24f2e6a
51 3anuce 4ynciia B IeCATUIHON bubnuorexa [JOK
MO3UIIMOHHON CUCTEME CUUCIIEHUS https://m.edsoo.ru/fc6f6868
59 3amnuch Ynclia B ICCATUYHON bubmuorexa [JOK
MHO3UIIMOHHON CUCTEME CUHUCIIEHUS https://m.edsoo.ru/75e2d600
53 Opnnounenbl. OIHOWIEH CTaHIaPTHOTO bubnuorexa [JOK
Buga. CTeneHs ogHOWIEHA https://m.edsoo.ru/353073de
54 Onnounenbl. OTHOWIEH CTaHIAPTHOTO bubnuorexa [JOK
Buga. CTeneHs ogHOWIEHA https://m.edso0.ru/91928350
Muorounensl. MHOrouieH
55 cragaapTHoro suma. Crenenn bubmorexa [JOK
fap 7a. https://m.edsoo.ru/5b0ab67c
MHOTOYWIEHA
Mmuorousnensl. MHOro4jIeH
56 ctaggapTHoro Buga. CTeneHn bubmorexa [JOK
1ap . https://m.edsoo.ru/f089268b
MHOTOYWIEHA
57 Ci10’keHH€E U BBIYUTAaHHE MHOTOWIEHOB bubmorexa LOK
https://m.edso0.ru/9d200635
58 CI10’keHHE U BEIYUTAHNE MHOTOYJIEHOB bubmiorexa LOK
https://m.edsoo.ru/f4564f5e
59 Ci10’keHHEe U BBIYMTAHNE MHOTOYJIEHOB bubmorexa LOK
https://m.edsoo.ru/2580eb67
60 VYMHOXKEHME U eJIEHHE MHOTOYIEHOB bubmuoreka [JOK
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https://m.edsoo.ru/9c5782fa

61 VYMHOXKEHUE U [eJIEHUE MHOTOYIEHOB buGnnorexa LIOK
A https://m.eds00.ru/5848972
62 VYMHOXKEHUE U IeJIEHUE MHOTOYWIEHOB Bubmaorexa ITOK
a https://m.eds00.ru/42e5476a
63 YMHOXEHUE U J(EJIEHNE MHOTOYIEHOB bubmmorexa [IOK
a https://m.edsoo.ru/54de7288
64 [IpeoOpa3zoBaHme 1ETOTO BEIPAKCHUS B bubnnoreka [JOK
MHOT'OWIECH https://m.edso0.ru/35c66869
65 [IpeoOpa3zoBanue 1EIOTO BBIPAKEHUS B bubnuorexa [JOK
MHOTOUJIECH https://m.edsoo.ru/c6a6cdf9
66 [Ipeo6pa3oBanue 11€10I0 BEIPAXKEHUS B bubnuoreka [IOK
MHOT'OWIECH https://m.edsoo.ru/4c886f22
bubmuoreka [JOK
7 K
6 OPHIT MEOTORICHA https://m.edsoo.ru/flec8044
bu6mmoreka [IOK
68 K
OPHIT MEOTORICHA https://m.edsoo.ru/d96f328f
ToxnectBo. TOXKIECTBEHHEBIE
69 Ipeo0pa3oBaHus alreopanyecKknux bubmnorexa [IOK
peodp N p https://m.edsoo.ru/386961a4
BBIPKCHUI
ToxnectBo. ToxaeCTBEHHEIE
70 Ipeo0pa3oBaHus alreopanyecKnux bubmmorexa [IOK
beodp . P https://m.edsoo.ru/5f80fed0
BBIPKCHUI
ToxnecrBo. ToxaeCTBEHHEIE
71 npeoOpa3oBaHus AIreOpaAndECKUX Eubmorexa IIOK
peodp o P https://m.edsoo.ru/2c628e8f
BBIpKEHUI
79 ToxnectBo. TOXKIECTBEHHBIE bu6mmoreka [IOK

npeoOpa3oBaHus aNredpandecKux

https://m.edsoo.ru/516c60cc
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BBIPAKCHUI

ToxnectBo. TOXKIECTBEHHBIE

73 npeoOpa3oBaHus AIreOpandeCKuX bubmorexa HOK
PeODpason P https://m.edsoo.ru/3h4509ae
BBIPKCHUI
bu6mmoreka [IOK
74
floxasaTeiseTso ToRACCTs https://m.edsoo.ru/2fade7af
KonTponbnas pabota no remam
75 "CTeneHs ¢ HaTypaabHbIM bubmorexa HOK
" '?/p " https://m.edsoo.ru/1d3f3417
nokazaresieM", "MHOrowIeHbI
76 KBagpar cymMBbl 1 KBaJgpaT pa3HOCTH bubnuorexa [JOK
JIByX BBIPaXKCHUU https://m.edso0.ru/6fb067fd
KBagpar cyMMbI HECKOIBKHX bubnnorexa [HOK
77 .
BBIPAKECHUI https://m.edsoo.ru/bdaOe3bb
78 Ky6 cymmbl 1 ky0 pazHocTd ABYX bubnuoreka [IOK
BBIPAXKEHUI https://m.edso00.ru/0a860ffb
79 Pa3zHoCTh KBaipaToB IBYX BBIPAYKEHUI bubmorexa HOK
AP By p https://m.edso0.ru/3ca88a25
80 [Ipou3sBeneHne pa3HOCTU U CYyMMBI bubnunoreka [JOK
JBYX BBIpQXECHUU https://m.edso00.ru/b7c55369
81 IIpownsBenenune pa3HOCTH U CYyMMBI bubnuotexa [JOK
JBYX BBIpQXECHUU https://m.eds00.ru/90888a13
82 CymMmMma 1 pa3HOCTh KyOOB JBYX bubnmnoreka [JOK
BBIPAXKEHUI https://m.edsoo.ru/d96daf29
83 CyMMa ¥ pa3HOCTh KyOOB IBYX bubnuorexa [JOK
BBIPAKECHUI https://m.eds00.ru/926125000000
84 Pasnoxenne MHOTOYIEHa Ha bu6mmorexa [IOK
MHOXUTEIIN https://m.edso00.ru/22e93da2
85 [IpousBeneHne pa3HOCTH CYMMBI IBYX bubmuotexa [JOK
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BBIPKEHUM, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPAKECHHI

https://m.edsoo.ru/0a52deal

86 PaznoxkeHue MHOro4JIeHa Ha bubmuorexa [JOK
MHOKHTEIIN https://m.edso0.ru/9781ab25
87 Brinecenue 0011ero MHOKHUTEINS 3a bubnmoreka [JOK
CKOOKH https://m.edsoo.ru/ea75a23f
bubmuorexa [JOK
88 M
CTOAL TPYIIHpOBKH https://m.edsoo.ru/3a40blcb
KoHTpoinbHas pabora 1o Teme
89 "dopmyBEl COKpAILIEHHOIO bubmorexa HOK
Py " part https://m.eds00.ru/07d38a8c
YMHOXKEHUS
90 Henumocts nenbix yucen. CBoicTBa bubnuorexa [JOK
JIEIIMMOCTH https://m.edsoo.ru/08e730f5
01 HenumocTb 1enbix yucen. CBoiicTBa bubmuoreka [JOK
JIEITUMOCTH https://m.edsoo.ru/bad2c132
92 IIpoctelie u cocTaBHbIe yncaa. YETHBIE bubnnorexka [JOK
1 HEUYETHBIEC YHCia https://m.edsoo0.ru/60be55f1
93 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6, bu6mmorexa [IOK
9,10, 11 https://m.edsoo.ru/9f5ccce3
04 [Ipu3naku genumoctu Ha 2, 4, 8, 5, 3,6, bu6mmoreka [JOK
9,10,11 https://m.eds00.ru/9007290
IIpu3Haku A€IUMOCTH CYMMEI U
95 I pomBe efI[I/Iﬂ €JIBIX ‘-II/}I]CCJ'I npu bubmiorexa HOK
P A " p https://m.edso0.ru/93a99bd9
peIIeHnH 3a1a9
HanbGonpmuii oOui AeaIuTeab U
96 HaVMEHbIIIee 001ee KpaTHOE 1B bubmmorexa LOK
P yx https://m.edso0.ru/8a630e47
YHCe
97 B3anmuO mipocThie uncia bubmuotexa [JOK
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https://m.edsoo.ru/9aaef77f

08 Anroput™m EBxinna. Jlenenue ¢ bubmuorexa [JOK
OCTaTKOM https://m.edsoo.ru/c87035fh
CpaBHEHUS LEIBIX YUCEIT IO MOJTYJIIO bubnnoreka [HOK

99
HaTypaJIbHOT'O YMCJIA https://m.edso0.ru/f9d5b3a6

. " . bu6mmoreka [IOK
100 Jluneiinas Gynkis, € croicTBa https://m.edsoo.ru/41aa7bb3
N bubmuorexa [JOK
101 i i
0 Jlnnciinas ynxuns, € coiicrsa https://m.edsoo.ru/4e21f9b0
. n . bubnuorexa [JOK
102
0 Jmseitnas ysKia, e€ cpoicTsa https://m.edsoo.ru/e8437668
N bubnuorexa [JOK
103 I'pagpux mmeiinoit Gynim https://m.edsoo.ru/f5e53469
N bubnuorexa [JOK
104 I'pagpux mmeiinoit Gynim https://m.edsoo.ru/18ad2ac8
.. bu6mmoreka [IOK
105 I'pagpmx mmeiinoit Gynim https://m.eds00.ru/f8195d52
N bubmuorexa [JOK
106 I'pagpmx mmeiinoit Gynim https://m.edsoo.ru/c8ba5ab4
B bu6mmoreka [JOK

107 Tpadux pynxumn y =| x| https://m.edsoo.ru/ecff8e85

bubmuorexa [JOK

1 r =

08 padpuk dymKimm y = | x| https://m.edsoo.ru/bb45db77
B bu6mmorexa [IOK

109 I'padpux dymxivm 'y = | x| https://m.edsoo.ru/da73dc7f
_ bu6mmorexa [IOK

110 Tpadpuic pymrimmn 'y = | x | https://m.edsoo.ru/5ac03aee
111 Kycouno-3agannbie pyHKIMH Bubmiorexa LIOK

https://m.edsoo.ru/85edbbd4
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bubmuorexa [JOK

112 K -
YCOUHO-SANMHBIE By HKILI https://m.eds00.ru/99d09b30
bu6mmoreka [IOK
113 K -
YCOUHO-SANAHHBIE By HKILI https://m.eds00.ru/635cc345
bu6mmoreka [IOK
114 K -
YCOUHO-3ANANHEIC pYHKILHH https://m.edsoo.ru/7acbfc82
115 KoHTposbHas pabota 1mo Temam bubnunoreka [HOK
"lemumocts", "JIuneiinas GyHkms" https://m.eds00.ru/59839575
bubmuoreka [JOK
116
YpaBHeHI/Ie © ABYM IEpEMEHHBIMA https://m.edso0.ru/0b833c48
bubmuoreka [JOK
117
YpaBHeHI/Ie © ABYM IEpEMEHHBIMA https://m.edso0.ru/8aa0563b
118 ['paduk TUHEHHOTrO ypaBHEHUS C IByMS bubnmnoreka [JOK
MepEMEHHBIMU https://m.edso0.ru/f531d258
119 I'paduk nuHEeHOTO ypaBHEHUS C ABYMsI bubnuorexa [JOK
[IEPEMEHHBIMU https://m.edsoo.ru/052a49ec
120 CucTtembl TUHEHHBIX YPaBHEHUH C bubnunoreka [JOK
JIBYMs IEPEMEHHBIMU https://m.edso0.ru/21e9d205
121 CucreMbl TMHENHBIX YPaBHEHUH C bu6nuoreka [IOK
JBYMsI IIEPEMEHHBIMU https://m.edsoo.ru/aca95fa8
I'padnuecknii MmeTo pereHus
122 CIECE;MLI JIHHeﬁHLIXI[ . aBHEHUU C bubmmorexa [OK
P https://m.edsoo.ru/1ed426df
JBYMSI IEPEMEHHBIMU
I'padmueckuii MeTo1 perieHust
123 CI/II)C](“l;MI)I JH/IHeI‘/'ImelI . aBHEHUH C bubmorexa HOK
P https://m.edsoo.ru/2e93b7ef
JIBYMSI TIEPEMEHHBIMHU
124 Pemienne cucrem TUHENWHBIX YpaBHEHUN bubnmnoreka [JOK

C AByMs IIEPEMEHHBIMH METOI0OM

https://m.edsoo.ru/a8e82568
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NOACTAaHOBKH U MECTOAOM CJIOKCHHA

Pelienue cuctem JIMHEHHBIX YpaBHEHUM

125 C IByMsI IEPEMEHHBIMU METOJ0M bubmmorexa [TOK
ABYMA TIep A https://m.eds0o.ru/bb15461c
MOJICTAHOBKU M METOJIOM CIJIOKEHUS
Pelienue cuctem JIMHEHHBIX YpaBHEHUM
126 C IByMsI IEPEMEHHBIMH METOI0M bubmmorexa [TOK
ABYMI TEp A https://m.edso0.ru/fb0dfa20
MOJICTAHOBKU M METO/IOM CIIOXKEHHUS
CucreMa IByX JIMHEHHBIX YPAaBHEHUH C

127 ByMS TI€ el\};eHHHMI/I KaK ii) ellb bubmmorexa LOK
By up a https://m.edsoo.ru/fcd17b39
peasbHOM cUTyaluu
KonTtponsHast pabora o Teme

128 "CHucTeMbl THHEHHBIX YpaBHCHHA'"/ bubmorexa LHOK

B yp https://m.edsoo.ru/9c548408
Bcepoccuiickast mpoBepouHas paboTa
129 Wrorosast koHTpOIBHAS paboTa /
Bcepoccuiickas mpoBepouHas pabota
[ToBTOopenue u o6061meHue. Pemenue

130 CUCTEM JIMHENHBIX YPaBHEHUM C ABYMsI bu6nuoreka [IOK
IIEPEMEHHBIMU METOJIOM ITOJACTaHOBKHU https://m.edso0.ru/e04bbe00
U METOJIOM CJIO’KEHUS

131 [ToBTOopenue n o6o06menune. CreneHs ¢ bubmmorexa [IOK
HaTypaJIbHBIM I10Ka3aTelieM https://m.edsoo.ru/c333abch
[ToBTOpEeHue u 060061IeHNE.

132 OaHOWIEHBI 1 MHOTOYJICHBI. bu6mmorexa [IOK
ToxnecTBeHHbIe TpeoOpa3oBaHus https://m.eds00.ru/9632ch84
anreOpanvdeckux BHIPAKEHUN

133 [ToBTOpenue u 06001IeHNEe. DOPMYITHI bubnmoreka [JOK
COKPAILLEHHOTO YMHOXEHHUS https://m.eds00.ru/e7992533

134 [ToBTOpenue u o6oOIIeHNE. bub6nuorexa [IOK



https://m.edsoo.ru/bb15461c
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Koopaunats! u rpaduku.

https://m.edsoo.ru/4dc4df36

[ToBTOpenue u 0600IeHNe. JInHEHHAs

bu6mmoreka [IOK

135 1
byHKIUSA U €€ CBOHCTBA https://m.edsoo.ru/d7eebfOa
[ToBTOpenue u 0600IIeHNE. Permenune
136 CHUCTEM JINHEHHBIX YPAaBHEHUM C IBYMS 1 buGnnorexa LIOK
yp By https://m.edsoo.ru/1c5342f4
MIePEMEHHBIMHU
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME
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8 KUIACC

KosunuyecTBO 4acos DJIeKTPOHHbBIE
aTa 1 poBLIe
Ne i/m | Tema ypoka Kontpoabubie IIpakTnueckue A bp
Bcero u3ydyeHHusi 0Opa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nunoreka LIOK
1 q 1
HCITOBRIC HEPABEHCTBA https://m.edsoo.ru/05b2f9%el
2 CBOICTBA YUCIIOBBLIX HEPABEHCTB 1 Bubmorexa HOK
P https://m.edsoo.ru/4549afe0
3 CBoiicTBa YHUCJIOBLIX HEPABEHCTB 1 buGnuorexa [IOK
p https://m.edsoo.ru/f3b932b2
4 Jloka3aTenbCTBO HEPAaBEHCTB 1 bubmorexa HOK
p https://m.edso0.ru/79a18eb?2
5 HepagenctBo ¢ nepemennoii. Ctporue u 1 bubmmoreka [JOK
HECTPOrMe HEPAaBEHCTBA https://m.edsoo.ru/6dfe6b28
6 HepasenctBo ¢ nepemenHoii. Ctporue u 1 bubmuoteka [IOK
HECTPOTMEe HEPABEHCTBA https://m.edsoo.ru/5d53d93b
CrnosxeHue ¥ YMHOKEHHUE YHCIOBBIX
7 HepaseHCcTB. OllEeHNBaHUE 3HAYCHUS 1 Bubmiorexa HOK
p -t https://m.edsoo.ru/a04ef86a
BBIPKCHUS
CrnosxeHue ¥ YMHOKEHUE YHCIOBBIX
8 HepaBeHCTB. OlieHNBAaHUE 3HAUECHUS 1 bubmorexa LOK
P o https://m.edsoo.ru/1c0a2b5d
BBIPXKEHUS
[TonsiTHE O pelICHHH HEPABCHCTBA C OJTHOM
9 nepeMeHHOH. MHOKeCTBO pelIeHUIt 1 bubnmorexa LOK
P ' p https://m.eds00.ru/aa638704
HEpaBEHCTBA
10 [TonsiTHe o peleHnH HEpaBeHCTBA C OJIHOM 1 bubmuoteka [IOK

IepeMeHHON. MHOKECTBO PELICHNN

https://m.edsoo.ru/4df1faa0
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HEPaBEHCTBA

PaBHOcunbHbIE HEpaBeHcTBa. HepaBeHCTBO- bubnmnoreka HOK
11
CIIEACTBUE https://m.edsoo.ru/3al7ce2c
12 q . bu6nmoreka IIOK
HCTIOBBIC HPOMEAYTIH https://m.eds00.ru/80735150
13 JIuHeitHOe HEPABEHCTBO C OJIHOU bubnmnoreka HOK
IIEPEMEHHON U MHOKECTBO €r0 PEIICHUI https://m.edso00.ru/f0262587
14 Perrenue nuHENHBIX HEPABEHCTB C OJHOU bubmmoreka [JOK
MepeMEHHON https://m.edsoo.ru/3ceb586b
Perrenue nuHEHHBIX HEPABEHCTB C OJHOU bubnnorexa [JOK
15 .
IIEPEMEHHOMN https://m.edsoo.ru/c91ac5f2
16 Pelrenne nuHENHBIX HEPABEHCTB C OJAHOU bubmmoreka [JOK
MepeMEeHHON https://m.edso0.ru/59248dbe
17 Cucrembl TUHEHHBIX HEPABEHCTB C OHOM bubmmoreka [JOK
IIEPEMEHHON https://m.edsoo.ru/a0eba498
18 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM bubnnorexa [JOK
MepEMEHHOMN https://m.edso0.ru/98bf65¢c2
Pemrenne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO
19 N HOTE o Lo H bubnuoreka [{OK
JTHCHHBIX }vlepaBe CTB € OMHO https://m.eds00.ru/93d78c5b
MepEMEHHOMN
20 KonTponbhas padbota no teme bubmmnoreka HOK
"Hepasencrsa" https://m.edsoo.ru/a90aff13
but6mmorexa [IOK
21 Kpazparsie kopi https://m.edsoo.ru/4112736f
99 ApudmeTnueckuil KBaJpaTHbI KOPEHb U bu6muoreka [JOK
€ro CBOMCTBA https://m.eds00.ru/1970379e
93 Apudmernueckuil KBaJpaTHbII KOPEHb U bubmuoteka [IOK

€ro CBOICTBA

https://m.edsoo.ru/16109afa
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24 [ToHsTHE MPPALIMOHAIBHOTO YUCIA. Bu6muotexa [JOK
JelicTBus ¢ UppallMOHAIBHBIMHU YU CIIaMU https://m.edsoo.ru/cdOcd78c
CBoiicTBa 1€MCTBUH C UppALIMOHATBHBIMU bubnmnoreka HOK

25
YHCcIaMHu https://m.edsoo.ru/ca58bc78

26 CBoiicTBa 1€UCTBUH C UppAaMOHAIbHBIMU bubmmoreka [JOK
JHUCcIIaMHU https://m.edsoo.ru/ach64581

97 CBoiicTBa 1€MCTBUH C UppALIMOHATBHBIMU bubmmoreka [JOK
JHUCcIIaMHU https://m.edsoo.ru/bc7f36a8

28 CpaBHEHHE UPPALUOHAILHBIX YUCET buGnuorexa [IOK

p pp https://m.edsoo.ru/7b26d3b0

29 CpaBHEHHE UPPALUOHAILHBIX YHCEIT buGnuorexa [IOK

p pp https://m.edsoo.ru/c5bd43e0
MHO0keCTBO JeHUCTBUTEILHEIX YUCEI.
30 IIpencraBieHus 0 paclIMPEHUAX YUCIOBBIX buGnuorexa [IOK
p p p https://m.edsoo.ru/51f76b1d
MHOKECTB
JlormycTrMble 3HAaYCHHSI IEPEMCHHBIX B
31 BBIPAKEHUAX, COLEPIKALINX bubnnorexa [JOK
P » CONEpRatl https://m.edso00.ru/de922590
apudmeTHuecKre KBaIpaTHBIE KOPHU
JlommycTrMble 3HaYeHHsI IEPEMEHHBIX B
32 BBIPAKEHUAX, COLEPIKALINX bubnnorexa [JOK
P » CONEpRatl https://m.edsoo.ru/c1f762ee
apudmeTHuecKre KBapaTHBIE KOPHU
ToxnecTBeHHBIE ITPe0OPaA3OBAHUS
33 BBIpAXKEHUH, COIE IZKaH_III)/IX bubnmorexa HOK
p ’ P https://m.edso0.ru/16765140
apudmeTnyecKkue KBaapaTHbIE KOPHU
ToxaecTBeHHBIE MpeoOpa3oBaHUs
34 BBIpAKEHUH, COMEPIKAIIIX bubmmorexa TIOK
p - COAEpRAIL https://m.edsoo.ru/cdd27ch8
apudmeTnyecKkue KBaapaTHbIE KOPHU
35 ToxxmecTBeHHBIE TPEOOPA30BAHMS bubnuotexa [JOK
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BBIPAYKEHH, COJIEPKAILUX
apudMeTHYECKHE KBaIpaTHbIC KOPHU

https://m.edsoo.ru/57be760d

ToxnecTBeHHbIE TPeoOpa3zoBaHUs

36 BBIPAXKEHUI, CONEPKALITUX Bubmaorexa ITOK
P » CONCPRatll https://m.edsoo.ru/e39412ea
apudmeTnuecKue KBapaTHBIE KOPHU
37 KontponbHas paboTa mo teme bubnmnoreka HOK
"KBaapatHsiii KOpeHb" https://m.eds00.ru/9483f887
bubnuoreka [{OK
38 K
BANpATHOC ypaBHCHHC https://m.edso0.ru/53191c0b
dopmyia KOpHEN KBAaIpPaTHOIO YPaBHEHUS.
39 KOJI'IDI/I‘i]eCTBOp eﬁCTBI/ITﬂ:J)ILHLIX KZpHeﬁ buGnuorexa [IOK
A p https://m.edso0.ru/02455db5
KBaJIpaTHOT'O ypaBHEHUS
dopMmyia KOpHEHR KBaIPaTHOIO YPaBHEHU.
40 KOEI/I‘?CCTBOP eﬁCTBerI?IBHLIX szHeﬁ buGnuorexa [IOK
a p https://m.edsoo.ru/7d6cdfb2
KBaJIpaTHOT'O ypaBHEHUS
dopmyia KOpHEN KBaJIPATHOIO YPaBHEHU.
41 KOJII)HzeCTBop efICTBerI;ILHBIX szHeﬁ bubmiorexa LOK
a P https://m.edso0.ru/1c76389f
KBaJPaTHOTO YpaBHEHUS
dopmyiia kopHeEH KBaAPaTHOIO YPaBHEHUS.
42 KOJII)Hti]eCTBop efICTBerl:J)IBHBIX szHeﬁ Bubmiorexa HOK
a P https://m.edsoo.ru/5fe60585
KBaJPaTHOTO YpaBHEHUS
bu6nmorexa LIOK
4 T B
3 copema Bueta https://m.edsoo.ru/4c7c44hb5
bubnunorexa LIOK
44 T B
copema breta https://m.edsoo.ru/a76e9038
YpaBHEHHSI, CBOANMBIE K JTHHCHHBIM
bu6nunorexa LIOK
45 YPAaBHEHUSAM WIH K KBaJPaTHBIM

YPaBHEHUAM

https://m.edsoo.ru/4fb6bbcl
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YpaBHEHUS, CBOAUMBIE K IMHEHHBIM

46 YpaBHEHHUSIM HJIA K KBaJIPaTHBIM bubmmorexa [JOK
https://m.edsoo.ru/3af662c6
YpaBHEHUSM
47 KBanpaTHoe ypaBHEHHE C TapaMeTpOM bubmmorexa [JOK
https://m.edsoo.ru/8a55ecf0
48 Pemrenue kBagpaTHBIX YPAaBHEHUM C bubmmoreka [JOK
rapameTpamu https://m.eds00.ru/105b6317
49 Pemrenne kBagpaTHBIX YpaBHEHUI C bubnnorexa [JOK
rapameTpamu https://m.edsoo.ru/47da856a
50 Pemrenue kBagpaTHBIX YpaBHEHU, bubmmoreka [JOK
coJiepKallnx 3HaK MOAYJIS https://m.edso00.ru/3f000b93
51 Pemenue kBagpaTHBIX YpaBHEHUH, bubmmoreka [JOK
COZIEPIKAILNX 3HAK MOTYJIS https://m.edso0.ru/51525b4b
59 VYpaBHeHHE KaK MaTeMaTU4YeCcKasi MOJIENb bubnnoreka [JOK
peanbHOI CUTyaluu https://m.edso0.ru/20a5fe85
53 Penenne TekCTOBBIX 3a/1a4 C TOMOIIBEO bu6mmoreka IIOK
KBaJIpaTHbIX YPaBHEHUM https://m.edso0.ru/9f3d34e0
54 KonTponbhas padota no teme bubnmnoreka HOK
"KBanpaTtHble ypaBHEeHuUs" https://m.edsoo.ru/4eeabf05
55 PanmionansHbIe BhIpaXeHUs bubnnorexa [TOK
https://m.edsoo.ru/e7b471bc
56 ToxnecTBeHHBIEC TPEOOPA3OBAHMS bubnnorexa [JOK
palMOHAIBHBIX BBIPAKEHUI https://m.edsoo.ru/76eca410
57 ToxnecTBeHHbIe TPeoOpa3zoBaHus bu6muoreka [JOK
palMOHAIBHBIX BBIPAKEHUI https://m.edsoo.ru/4f03b9cl
58 ToxxmecTBeHHBIC TPEOOPA3OBAHMS bubnuotexa [JOK
paLMOHAIBHBIX BBIPAKEHUN https://m.eds00.ru/14361971
59 ToxxmecTBeHHBIE TPEOOPA30BAHMS bubnuotexa [JOK
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palOHaJIbHBIX BBIpa)KeHI/Iﬁ

https://m.eds00.ru/28163198

Anrebpaundeckas a1po0b. JlomycTumblie

60 3HAYEHUS TIEPEMEHHBIX B IPOOHO- bubmmorexa LJOK
p AP https://m.edsoo.ru/4alcc260
paIMOHATBLHBIX BBIPAKEHUSIX
Anrebpandeckas a1po0b. JlomycTumblie
61 3Ha‘IeIfI/I}I ne eMefIimx BH ozHo- bubmorexa LOK
p AP https://m.edsoo.ru/4ede5c94
paIOHATIbHBIX BHIPAKEHUSAX
Anrebpandeckas a1po0b. JlomycTumMblie
62 3HaqufI/I}I ne eMefII})IHX BI[ ogHo- bubmmorexa [IOK
P P https://m.eds00.ru/65188f61
paIOHATIbHBIX BBIPAKEHUSIX
63 OcHOBHOE CBOMCTBO aJIreOpandecKou bubmmoreka [JOK
npobu https://m.edsoo.ru/753cbh03c
64 OcHOBHOE CBOICTBO anredpanveckon bubnnorexa [JOK
npobu https://m.edsoo.ru/9bed7fd1
65 CrnosxeHue ¥ BBIYUTAHUE aNreOpandecKux bubmmorexa [JOK
apobeit https://m.edsoo.ru/44d36cf1
66 CrnosxeHue 1 BBIYMTAHNE aIredpandeckux bubmmnoreka HOK
npobeit https://m.edsoo.ru/852a7f59
67 YMHOKEHUE U JIeJICHHE alredpandecKux bubnnorexa [JOK
npobeit https://m.eds00.ru/8664f031
68 YMHOXKEHUE U JiefieHHe anreOpanyeckux bubmmnoreka HOK
apobeit https://m.edsoo.ru/5f478ca4
69 YMHOXEHHUE U ICTICHUE aIreOpandecKux bubnunorexa LIOK
npobei https://m.edsoo.ru/79aaddfc
70 Bo3sBenenue anredbpandeckoii qpodu B bubmmoreka [JOK
CTEIEHb https://m.edsoo.ru/3ca7ef46
71 Konrtponsnas padora no teme "{poOHo- bu6muoreka [JOK

palOHAaIbHBIE BEIPAKECHUS"

https://m.edso0.ru/29a864hb8
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bubnunoreka LIOK

12 00HO-palMOHAIbHBIE YPABHEHUS
JlpoGHo-pan P https://m.eds00.ru/988d8b72
Pemenue npoOHO-paiioOHaIBHBIX
73 aBHeHI/HI/"[IPCBo ﬂp IfIlXC}I K JINHEHHBIM buGnuorexa [IOK
yp ’ e https://m.eds00.ru/20ce2887
ypaBHEHHUSM
Pemenne npoOHO-paliMOHAIBLHBIX
74 aBHeHI/If/'IpCBO ;Ip UXCS K JUHEUHBIM Bubmorexa HOK
yp » CBOVIL https://m.eds00.ru/2f91c093
ypaBHEHUSAM
Pemtenune npoOHO-paliioOHaIbHBIX
75 aBHeHI/IngBO ;Ip IfIIXCSI K JTUHEWHBIM bubnnorexa [IOK
yp ’ Sl https://m.edsoo.ru/beafd17c
YPaBHCHUSM
Pemenue npoOHO-paniMoHaIbHBIX
76 ABHEHUH, CBOIAIIMXCA K KBaAPATHBIM bubnnorexa [IOK
yp > CBOVI P https://m.edso00.ru/246c4982
YPaBHCHUSM
Pemenue npoOHO-panioHaIbHbBIX
77 aBHEHUN, CBOIAIIMXCA K KBaAPATHBEIM bubmorexa LOK
yp » GOV AP https://m.edsoo.ru/daff5e22
ypaBHEHUSAM
Pemrenune npoOHO-paiioHaIbHBIX
78 aBHeHHﬁpCBO ;{p UXCA K KBaJIPaTHRIM bubmorexa LOK
yp ’ e AP https://m.edso00.ru/927f8fc6
ypaBHEHUSAM
79 Pemenne npoOGHO-palioHaIbHBIX bubmuoreka [IOK
YpPaBHEHUI METOJIOM 3aMEHbI TIEPEMEHHOMN https://m.edso0o.ru/67a4063e
80 Pemienue 1po6HO-paiMOHATBHBIX bubmuoreka [IOK
YPaBHEHUN METOAOM 3aMEHBI IEPEMEHHON https://m.edsoo.ru/1d27e354
81 Pemienue 1po6HO-paliMOHATBHBIX bu6muoreka [JOK
YPaBHEHUN METOAOM 3aMEHBI IEPEMEHHON https://m.edsoo.ru/002cf04c
82 Pemenue npoO6HO-panioHaIbHBIX bubmuoteka [IOK

YpPaBHEHU METOJIOM 3aMEHbI TIEPEMEHHOM

https://m.edsoo.ru/f7cd7e78
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83 Penienne TeKCTOBBIX 33124 ¢ IOMOIIBIO bubnunorexa LIOK
JIpOOHO-pallMOHANILHBIX YPaBHEHUN https://m.edsoo.ru/0e786da3
84 Penienue TeKCTOBBIX 3a/1a4 C OMOIIbIO bubmuorexa [JOK
JTPOOHO-pallMOHATBHBIX YPaBHEHU N https://m.edsoo.ru/262e4af7
85 Penienue TeKCTOBBIX 3a/1a4 C TOMOIIIBIO bubnuorexa [JOK
JTPOOHO-pallMOHATBHBIX YPaBHEHUI https://m.eds00.ru/6d100a76
86 Penienne TeKCTOBBIX 33124 C IOMOIIBIO bu6nunoreka LIOK
JIpOOHO-pallMOHANILHBIX YpaBHEHUN https://m.edso00.ru/62d9258c
87 Penienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO bubmuoreka [IOK
TPOOHO-pAllMOHATIFHBIX YPaBHEHUH https://m.edsoo.ru/c8ae2716
88 Pemennie TeKCTOBBIX 3a71a4 C TOMOIIBIO bubmmoreka [JOK
JIpOOHO-pallMOHANILHBIX YpaBHEHUN https://m.edso0.ru/4006b32c
89 I'paduueckas mHTEpIIpETALIUS YPABHEHUH C Bbu6moreka [JOK
JBYMSI IIEPEMEHHBIMU https://m.edsoo.ru/b0a2c810
90 Konrponsnas padora o reme "IpoOHo- bubnuoreka [IOK
palnMoHaibHbIe ypaBHEHUS" https://m.edsoo.ru/1aad97be
01 OO6nacTh onpeneaeHus] © MHOXKECTBO bubmuoreka [IOK
3HaYeHUHN QYHKIINH https://m.eds00.ru/72d8d178
92 OO6acTh ornpeneaeHus: 1 MHOXKECTBO bubmmnoreka HOK
3HaYeHUN QYHKINH https://m.edsoo.ru/7930bc78
. bubnnorexa [JOK
%3 Cniocobet sananus pyHicuui https://m.edSO(])_.[ru/648634ec
94 Tpagux gy Eﬁiﬁfﬁgﬁicm%s
UreHne cBOMCTB PyHKIIMU O €€ TpaduKy.
95 [Tpumepsr rpacbng)g; cbI}I/HKum‘/'I, by Bubmmorexa [IOK
https://m.edso00.ru/5a3c0b26
OTPaXKaIoIKX pPeAbHbIE TPOLIECCHI
96 DYHKIIMU, OTTUCHIBAIOIITUE TIPSIMYIO 1 bubnuotexa [JOK
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00paTHYyIO MPOMOPIHUOHATLHBIC
3aBUCHMOCTH, UX Tpaduku

https://m.edsoo.ru/7d59a787

DyHKIMHU, ONUCHIBAIOLIUE MIPAMYIO U

bub6nmoreka [IOK

7
d 00PATHYIO MPONOPUHOHATLHEIC https://m.edsoo.ru/a700fb4a
3aBHCUMOCTH, UX I'pauKu
DyHKIMHI, OIUCHIBAIOIINE IPSIMYIO U
98 06y aTE FO IIPOIIO I/I:I-[-IaJ'II)HI;)Ie ’ Bubmorexa IIOK
PATHYIO HpoTopH https://m.edsoo.ru/c8f8fdf6
3aBHCUMOCTH, UX IpaduKu
_ N . bubmuoreka [IOK
%9 DyHKUAs y = X2 ¥ ¢€ CBOHCTBA https://m.edsoo.ru/a88a94h3
_ N o bubnuoreka [{OK
100 Dymicuast y = x2 1 €€ CBOHCTBA https://m.edsoo.ru/75c41a0a
N bubmuoreka [IOK
101 (6)) = 7
0 YHKIA Y = X3 1 €€ CBOHCTBA https://m.edso0.ru/228c¢3831
N bubnuorexa [IOK
102 (6)) = 7
0 YHKI Y =K/X 1 €€ cBoiicTsa https://m.edsoo.ru/2d0b876¢c
_ .. . bu6mmoreka IIOK
103 Dymxuus y =K/x € cBoHCTBa https://m.edso0.ru/70159503
_ .. " bubmmoteka IIOK
104 DyHKUHA y =VX 1 €€ CBOHCTBA https://m.edsoo.ru/1b220999
bu6nmorexa LIOK
105 K "o "
OHTPOIIbHA paGOTa 10 TeMe "y KLl https://m.edso0o.ru/77c6ef63
bubnmorexa LIOK
106
(CTereHs ¢ LebiM noKasaTenem https://m.edso0.ru/6c8839¢ea
107 CBoiicTBa CTEIEHH C IIEIBIM IT0Ka3aTelIeM Bubmuorexa LIOK
I https://m.edsoo.ru/bd6e2elc
108 CBolicTBa CTENEHH C [ETBIM ITOKA3aTeIEM Bubmuorexa LIOK

https://m.edsoo.ru/ceae927f
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bubnunoreka LIOK

109 Csoii
BOICTBA CTENEHH C LEJIBIM [T0Ka3aTeIEM httns://m.edsoo.ru/54faads3
IIpeoOpa3oBanue BEIpaKEHUH,
110 cop e >II<)a 150:¢ CTCHGHI:I C LEJIBIM bubmorexa IOK
AACpARaI H https://m.edso0.ru/53d921e6
oKasaTrelieM
[IpeoOpa3oBaHue BEIPAKECHHMIA,
111 cop e )Ea ux CTCHCHII/)I C 1LIEJIBIM buGnuorexa [IOK
Alepratl H https://m.edsoo.ru/46fbf966
okKasaTrelieM
[IpeoOpa3oBaHue BeIPAKEHMIA,
112 cop € )Ea 150.4 CTeHeHI:I C LIEJIBIM bubnnorexa [IOK
Flepratl H https://m.edsoo.ru/f5e6081b
okKasaTeJieM
bubmuoreka [IOK
113 C i
TAHIAPTHRIH B HHCTa https://m.edsoo.ru/6a9ab72b
bubnunoreka LIOK
114 C I
TAHIAPTHRIH B HHCTa https://m.edsoo.ru/3121ecfe
115 JleficTBUS ¢ YMCIIaMH, 3aTTMCAaHHBIMU B bubnnorexa [JOK
CTaHJIapTHOM BHUE https://m.edsoo.ru/b0c28e40
116 JleficTBUSA ¢ ynCliaMU, 3alMMCaHHBIMU B bubnuoreka [{OK
CTaHJIapTHOM BHUJE https://m.edsoo.ru/73cd08d3
Pa3mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA,
117 J'II/ITeJI;BHOCTI: Ipo CCS(})IB B OKpY’Karo peM bubmmorexa IOK
a pont Py B https://m.edsoo.ru/9c11128a
MUpe
Pasmepbl 00BEKTOB OKPY>KaIOIIEro MUpPA,
118 J'II/ITeJI;LHOCTI) po eccr:)ZB B 011<H Karo peM bubmmorexa TIOK
a pont py B https://m.edsoo.ru/3b40070d
MUpe
Pasmepbl 00BEKTOB OKPY>KaIOIIEro MUpPA,
P by B P bubmuorexa [{OK
119 JUTUTENBHOCTD MPOLIECCOB B OKPYKAIOIIEM

MUpE

https://m.edsoo.ru/357b102d
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bubnunoreka LIOK

120 | Menertue ¢ octatioM https://m.eds00.ru/680dd020
121 CpaBHEHMS LENBIX YUCEI IO MOYIIIO bubmmoreka [JOK
HaTypajJbHOIrO YHCIIa https://m.edsoo.ru/35e68128
122 CpaBHEHUS LENBIX YUCEI IO MOJTYJIIO bubnmnoreka HOK
HaTypaJIbHOI'O YUCIIA https://m.edsoo.ru/56c3d6a8
N . bu6nmoreka IIOK
123 CBOJCTBA CPABHEHILIL 110 MOAY.IIO https://m.eds00.ru/052fb520
. . bubnnorexa [JOK
124 CBoficTBa CpaBHCHHH 10 MO0 https://m.edso00.ru/c519bbf7
15 OcTaTtku CyMMBbI U TPOU3BEIEHUS 11O bubnuoreka [IOK
JAHHOMY MO/TYJIIO https://m.edsoo.ru/bb297bac
KonTponbnas pabota no temam "CreneHu",
126 "Iemumocts"/ Beepocceutiickas bubmorexa HOK
https://m.edso00.ru/f0589d9e
poBepouHas paboTa
127 HroroBas xoHTpoNbHas padoTa / bubmuoreka [IOK
Bcepoccuiickas npoBepouHas paboTta https://m.edsoo.ru/lela2a62
[ToBTOpenue u obod1eHue. Pemenne
108 JIMHEWHBIX HEPABEHCTB C OJJHOMN bubmmnoreka HOK
IIEPEMEHHOMN U CUCTEM JINHEWHBIX https://m.edsoo.ru/04aa7dfb
HEPABEHCTB C OJJTHOM NEPEMEHHOM
[ToBTOpenue u obod1eHue. Pemenne
129 JINHEMHBIX HEPABEHCTB C OJHOMN but6mmorekxa [IOK
IIEPEMEHHOMN U CUCTEM JINHEWHBIX https://m.edso00.ru/8b5316ec
HEPABEHCTB C OJITHOM MEPEMEHHOMN
[ToBTOpeHmE 1 060OIIEHNE.
bu6nunorexa LIOK
130 ToxnmecTBeHHBIE TPe0Opa30oBaHNUs

BBIPAXKEHM, COAEPIKAIUX

https://m.edsoo.ru/8cbe4cfe
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apu(pMeTHYECKIE KBaIpaTHbIE KOPHU

[ToBTOpenue u 06o0meHue. Pemenue

131 KBaJpaTHBIX YpaBHEHUM. Pemenne 1 bubnuoreka [JOK
TEKCTOBBIX 33/1a4 C MMOMOILBIO KBAaPAaTHBIX https://m.eds00.ru/8316894c
YpaBHEHUU

132 [ToBTOpenue u o6o0meHue. Pemenue 3amaq 1 bubnmnoreka HOK
U3 peaIbHOM KU3HU https://m.edsoo.ru/laa74ca6
[ToBTOpEeHME M 0OOOIICHNE.

133 ToxxmecTBeHHBIC TPEOOPaA30BAHMS 1 bubmmorexa [IOK

. https://m.edsoo.ru/d87c1b96
paIMOHATIbHBIX BBIPAXKEHUN
[ToBropenue u o6o0meHue. Pemenue
JIpOOHO-pallOHAJIbHBIX YPaBHEHUH,

134 CBOJISIIIIUXCS K JINHEUHBIM WIH K 1 bubnunoreka LIOK
KBaJpaTHBIM ypaBHEHUsIM. Pemenue https://m.edsoo.ru/45dc757f
TEKCTOBBIX 33]1a4 C TOMOIIbIO APOOHO-
paIoHaIbHBIX YPaBHEHHIA

135 [ToBTOpenue u obod1eHue. Pemenne 1 bubmmnoreka HOK
TEKCTOBBIX 33]1a4 Pa3IMYHBIMH CIIOCOOAMU https://m.edsoo.ru/f14c101e

136 [ToBTOpenue u o6o6meHue. Pemenue 3agau 1 bubmuoreka [IOK
W3 peaIbHOM )KU3HU https://m.edsoo.ru/b7228af5

OBIIEE KOJIMYECTBO YACOB I10 136
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9 KUIIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabubie IIpakTnueckue bp
n/n Bcero u3yuyeHusi o0pa3zoBaTe/IbHbIE
padoThI padoThI
pecypcbl
@Oynkuus. CBolicTBa PyHKIMI: HYIIN
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA
1 (GyHKINHU, TPOMEXKYTKH BO3pACTAHUS H 1 bubnuoreka [IOK
yObIBaHUs (DYHKIIUH, YETHBIC U HEUETHBIC https://m.edsoo.ru/d90f2e4e
¢byHKUMK, HAMOOJIbIIIEe U HAUMEHbBIIIEe
3HaueHUs! QyHKIUU
@Oynkuus. CBolicTBa QPyHKIMI: HYIIN
(GYHKINHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
) (GyHKINHU, TPOMEXKYTKH BO3pACTAHUS H 1 Bbu6mmotreka [JOK
yObIBaHUS (PYHKIMH, YETHBIE U HEUETHBIE https://m.edsoo.ru/b3732c65
¢byHKIMHK, HanbobIIee U HAUMEHbIIIee
3Ha4eHUsl QyHKIUU
3 [Toctpoenue rpadukoB pyHKINMH C 1 bubmmnoreka HOK
MTOMOIIIBIO TIPeoOpa30BaHUM https://m.edsoo.ru/97eaec2e
4 IToctpoenue rpadukoB GpyHKIHI ¢ 1 bubmuoreka [IOK
MOMOILBIO TPe0Opa3oBaHU https://m.edsoo.ru/ea04324c
5 KBanpatsslii Tpéxuned. Kopau kBagpaTHOro 1 bubmmnoreka HOK
TpéXuseHa https://m.edsoo.ru/71798cd2
6 Paznosxenue kBaagpaTHOTO TpEXUICHA HA 1 bubmmoreka [JOK
JINHEHBIE MHOKUTETN https://m.edsoo.ru/de57a4e0
7 PaznoxeHue KBaJpaTHOTO TpEXWIeHa Ha 1 bubmuoteka [IOK
JINHEMTHBIE MHOKUTEIN https://m.edsoo.ru/0b248ca2
8 KBangparuunas ¢pyHKuus 1 e€ CBOHCTBa 1 bubmuoteka [IOK
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https://m.edsoo.ru/6215f410

9 [Tapabona, KOOpIMHATHI BEPIIUHBI Bu6muotexa [JOK
1mapaboJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edso0o.ru/c456e08e
[TocTpoenue rpaduka KBaApaTUIHON bubmunoreka [JOK

10
byHKIIUN https://m.edsoo.ru/11f6adfa

1 [TocTpoenue rpaduka KBagpaTHIHON bubnmnoreka HOK
byHKIIHI https://m.edso0o.ru/c88a279d

12 [TocTpoenue rpaduka KBaApaTUIHON Bbu6motreka [JOK
byHKIMN https://m.edso00.ru/3577ad2b
[Tonosxenne rpaduka KBagpaTUHIHON

13 ¢byHKIMU B BaF];H%)PIMOCTI/I I(I)I; eé bubmmorexa LIOK

https://m.edsoo.ru/2a984bdc
KO3 PHUIIHEHTOB
[Tonoxenue rpaduka KBaApaTHIHON
14 (GyHKIIUU B 3aBUCUMOCTH OT €& Bubmiorexa OK
https://m.edsoo.ru/101baa55
KO3 PHUIIHEHTOB

15 Hcnons3oBanue CBOWCTB KBaApaTUYHOU bubmmnoreka HOK
GYHKIUY 1715 petieHus 3a1a4 https://m.edsoo.ru/15c522bb

16 Hcnonb30BaHne CBOKWCTB KBaAPATUIHOMN bubmuoreka [IOK
GyHKIUY 1715 pelieHus 3a1a4 https://m.edsoo.ru/bef7b49f

17 Hcnonbs3oBaHne CBOMCTB KBaIpaTUYHOM bubnnorexa [JOK
GyHKIUY 1715 pelieHus 3a1a4 https://m.edsoo.ru/4ce8cf0d

18 CrenenHble (yHKIMU C HATYpaJbHBIMU bubmmnoreka HOK
MoKa3aTessIMH, UX TpayKH U CBOWCTBA https://m.eds00.ru/92821150

19 Crenernbie QyHKIIMU C HATYPATbHBIMH bubnuotexa [JOK
MOKa3aTeIsIMH, UX TpapuKu U CBOKWCTBA https://m.edsoo.ru/dc16d347

20 Crenennble (yHKIMU C HATYpaJbHBIMU Bbubmuoteka [IOK
MOKa3aTeJsIMU, UX TPapUKA U CBOWCTBA https://m.edsoo.ru/fb7b3ef2

21 Crenennble (yHKIMU C HATYpaJbHBIMU bubmuoteka [IOK
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MOKa3aTeJsIMH, UX TpaUKH U CBOWCTBA

https://m.edsoo.ru/e35ab595

bu6nmoreka IIOK
22 F 7% N = =3 =
paduKm yHKuMi: y W Y W Y =X https://m.eds00.ru/845c3cd8
bubnunorexa LIOK
2 r H:y = =3 =
3 paduKm yHKuMi: y W 4 W ¥ =X https://m.eds00.ru/4ddd9180
bu6nunorexa LIOK
2N — -3 =
24 I'padpuku pynxumii: y \/X ,y \/X Y= x| https://m.edsoo.ru/c711bddf
bubnunoreka LIOK
25 K §] "o "
OHTPOJIBHA pabOTa O TEME LY HKIIHI https://m.edsoo.ru/4eacc9b5
[TonsiTHE O peleHnr HepaBEHCTBA C OJHOU
26 rnepeMeHHon. MHOEeCTBO peIIeHUN bubmorexa HOK
p ' P https://m.edsoo.ru/cfb115b6
HEpaBEHCTBA
KBanpaTHble HEpaBeHCTBA € OJJHOM Bbu6moreka [JOK
27 N
IIEPEMEHHOMN https://m.edsoo.ru/bf85efbf
28 KBanpaTHbie HepaBeHCTBA C OJIHOM bubnnorexa [JOK
IIEPEMEHHOMN https://m.edsoo.ru/36721ec3
29 Pemienue HepaBeHCTB rpapUUECKUM bubmmnoreka HOK
METOJIOM U METOJIOM MHTEPBAJIOB https://m.edsoo.ru/d68f067e
30 Pemenue HepaBeHCTB rpaduuecKuM bubmuoreka [IOK
METOJIOM U METOJIOM UHTEPBAJIOB https://m.edsoo.ru/060b1779
31 HepasenctBa, cogepskaiine 3HaK MOy bubmorexa HOK
p » CoAEpAKaIl Y https://m.edso00.ru/7782d1d2
32 HepasencrtBa, comepikalme 3HaK MOIYIIA bubmorexa I[JOK
p » COAEpKAIl oy https://m.edsoo.ru/f13ce6ca
33 CucTeMBl HEPABEHCTB C OJHOM ITepeMEHHOI bubmorexa [TOK
p A p https://m.edsoo.ru/20a68a45
. N bubnuorexa [JOK
34 Cucrembl HEpaBEHCTB C OAHOM NMEpEMEHHON

https://m.edsoo.ru/d72b241f
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35 Penienne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO bubnunorexa LIOK
HEpPaBEHCTB, CUCTEM HEPABEHCTB https://m.edsoo.ru/fleecaff

36 Penienue TeKCTOBBIX 3a/1a4 C OMOIIbIO bubmuorexa [JOK
HEPaBEHCTB, CUCTEM HEPABEHCTB https://m.edsoo.ru/29eala05
HepaBeHCTBO ¢ AByMS IEPEMEHHBIMM.

37 Pemenue HepaBeHcTBa ¢ IByMs bubmorexa LOK

https://m.edso00.ru/a555d73b

MepEMEHHBIMU

38 I'paduueckuit MeTO 1 perIeHus CUCTEM bubmmoreka [JOK
HEPaBEHCTB C JBYMsI [IEPEMEHHBIMU https://m.edsoo.ru/28bab74d

39 Cuctembl HEPaBEHCTB C JIBYMs bubnnorexa [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/bf38d029

40 Kontponbnas padota o teme "KBagpaTHbie bubnnorexa [JOK
HepaBeHCTBA" https://m.edso00.ru/4244257d

41 bukBaapaTHbie ypaBHEHUS bubmmorexa [IOK

https://m.edsoo.ru/ba8b4827

IIpuMepsl IpUMEHEHH METO0B

42 PaBHOCHIIBHBIX NPEOOpa30BaHUMN, 3aMEHBI bubmmnoreka HOK
NepeMEHHOH, rpau4eckoro MeTo1a Mpu https://m.edso00.ru/8cc6f335
peleHnn ypaBHeHul 3-1 u 4-i1 creneHen
IIpuMepsl IpUMEHEHH METO0B

43 PaBHOCHIIBHBIX NMPE0Opa30BaHUMN, 3aMEHBI bubmmnoreka HOK
NepeMEHHOH, rpau4eckoro MeTo1a Mpu https://m.eds00.ru/d3127b99
pelieHuu ypaBHeHui 3-ii u 4-ii crenenei
[IpuMeps! IpUMEHEHNI METOZI0B

44 PaBHOCHIIBHBIX MPEOOpa30BaHUNA, 3aMEHbI bu6muoreka [JOK
MEPEeMEHHOH, rpauuecKoro MeToa mpu https://m.edsoo.ru/e06bdafc
pelieHuu ypaBHeHui 3-ii u 4-ii crenenei

45 Pemenue npoOGHO-paninoHaNbHBIX ypaBHEHUI bubnuorexa [JOK
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Y HEPaBEHCTB

https://m.edsoo.ru/c62a3d83

Pemenue npoOHO-paniMoHaNbHBIX YpaBHEHUI bubmuorexa [IOK
46
Y HEPABEHCTB https://m.edsoo.ru/e633ff10
47 Pemenue npoOHO-pallMOHANBHBIX YPABHEHUN bubnmoreka [JOK
Y HEPABEHCTB https://m.edsoo.ru/9b27174d
48 Pemenne npoOHO-paiMOHABHBIX YPABHEHUI bubmmoreka [JOK
Y HEPaBEHCTB https://m.edso00.ru/7b73895d
49 Perenue cucreM ypaBHEHUN ¢ AByMS bubnnoreka [JOK
MEPEMEHHBIMU https://m.edsoo.ru/cc8df2f9
50 Pemenue cucrem ypaBHEHUH ¢ IByMs bu6mmoteka [JOK
MepEeMEHHBIMU https://m.edsoo.ru/3bef3efc
51 Pemenue npocrelmmx cuCTeM HEIMHEWHBIX bubnuoreka [IOK
YPaBHEHUH C JBYMS IIEPEMEHHBIMU https://m.edso0o.ru/c06799ac
59 Pemenue npocTelmmx cucTeM HETMHEHHBIX bubnnorexa [JOK
YPaBHEHUU C IBYMs IEPEMEHHBIMHU https://m.edsoo.ru/d9e8af79
53 Pemrenne npocTenimx CUCTEM HEMMHENHBIX bubmmnoreka HOK
YPaBHEHUH C ABYMs IIEPEMEHHBIMU https://m.eds00.ru/a0409350
54 Pemenue npocrelmmx cucTeM HETMHEWHBIX bubmuoreka [IOK
YpPaBHEHUH C JBYMS IEPEMEHHBIMU https://m.edso00.ru/7910b721
I'papnueckuii METONI pELIEHHS] CUCTEMBI
55 HEJIE)HeﬁHLIX aBHIe[HpHI?I C AByMS bubmmorexa [IOK
P el https://m.eds00.ru/68e900a3
MepeMEHHBIMHU
['padnueckuii METON pELIEHHS] CUCTEMBI
56 HSJII(}I)HCIZHLIX aBHIeIHpHﬁ C AByMS Bubmmorexa [IOK
yp ABY https://m.edsoo.ru/b3113be3
NepeMEHHbIMU
Cucrema IByX HETMHEIHBIX YPaBHEHUH €
. but6mmoreka [IOK
57 JBYMsI IEPEMEHHBIMU KaK MOJIETb pealbHOU

CUTyalluun

https://m.edsoo.ru/74a77¢73
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Cucrema 1ByX HETMHENHBIX YPABHEHUN C

bubnunoreka LIOK

58 ByMs IIEPEMEHHBIMH KaK MOJIENDL PEATLHOMN
By P a p https://m.edsoo.ru/30731862
CUTyaIuu
CucreMa IBYX HEJIMHEHHBIX YPAaBHEHUH C
59 IBYMS II€ el\}/IIGHHBIMI/I KakK Mo};f::m, eaJIbHOM bubmorexa LIOK
y p p https://m.edsoo.ru/8a6d5954
CUTyaIuu
CucreMa IByX HEJIMHEHHBIX YPABHEHUH C
60 BYMSI [IEPEMEHHBIMU KaK MOJIE/Ib PEATLHON bubnnorexa LHOK
By p a p https://m.edsoo.ru/ce8950b3
CUTyaIuu
61 Cucrema HEIMHEMHBIX YPABHEHUI C bubmmorexa [JOK
apaMeTpoM https://m.edsoo.ru/dbd6342b
62 Cucrema HEIMHEUHBIX YPABHEHHM C bubmmoreka [JOK
apaMeTpoM https://m.edso0o.ru/60ebb1f3
63 Cucrema HEIMHEWMHBIX YPABHEHHM C bu6nunorexa LIOK
apaMeTpoM https://m.edsoo.ru/40bd4935
64 IIpocreiilne HepaBeHCTBA C IBYMs bubmmnoreka HOK
IIEPEMEHHBIMU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
65 KonTponbhas padora no teme "YpaBHeHus, bubmmnoreka HOK
HEPAaBEHCTBA U UX CUCTEMBI" https://m.edsoo.ru/3fca3696
IToHsATHE YNCIOBOM ITOCIEIOBATEIILHOCTH.
66 KoHeuHbIe 1 0€CKOHEUHBIC bubmorexa HOK
https://m.edsoo.ru/d5¢2560d
MOCIEI0BATENLHOCTH
OrpaHuyeHHas MOCAeA0BaTEIbHOCTb.
67 MoHOTOHHO Bo3pacTatomas (yObIBaroIIasi) bubnnorexa [IOK
P y https://m.edsoo.ru/74049546
MOCIEI0BATENLHOCTD
Crioco0BbI 3aJaHus IT0CIIEI0BATEIbHOCTH
. . bubnuotexa [JOK
68 ONUCATEIIbHBIN, TAOJUYHEIH, C TTOMOIILIO

(bopMyJIBI N-TO YJIeHa, PEKypPPEHTHBIN

https://m.edsoo.ru/027a3fa4
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69 Apudmerndeckas U reoMeTpudecKas Bu6muotexa [JOK
MpOrpeccuu https://m.edsoo.ru/ad57c055
20 Apudmernyeckas U reoMeTpudecKas bubnuoreka [JOK
MPOrpeccuu https://m.eds00.ru/8017f902
7 CaoiicTBa 4jieHOB apupMETHIECKON U bubmmoreka [JOK
r€OMETPUYECKON MpOorpeccuid https://m.edso0.ru/fb577805
79 CaoiicTBa 4IeHOB apu(PMETHICCKON 1 bubmmoreka [JOK
reOMETPUYECKON Mporpeccuid https://m.edsoo.ru/c79443ad
73 ®opmyItbl N-To WieHa apuPpMETHIECKOHN 1 bubnuoreka [IOK
r€OMETPUYECKON MPOrPeECCUid https://m.edsoo.ru/b01a67a2
74 @DopMyITbl N-TO WieHa apuPMETHUECKON U bubmmoreka [JOK
reoOMETPUYECKON Mporpeccuid https://m.edsoo.ru/77dee84a
75 ®opmyItbl N-To WieHa apuPpMEeTHIECKOHN 1 Bbu6moreka [JOK
Tr€OMETPUYECKON ITPOrPECCUI https://m.edsoo.ru/c72efobf
@opMyIIbl CyMMBI IIEPBBIX N YICHOB
76 apni)nZeTquCKoﬁ u FI:e)OMeT‘pHLIeCKOfI bubmmorexa LIOK
. https://m.eds00.ru/9492847
nporpeccuit
@®opMyJibl CyMMBI IIEPBBIX N YWIEHOB
77 apI/IIsz\Z]eTI/I‘{ZCKoﬁ " FI;OMeTpI/IIIeCKOfl bubmmorexa LIOK
. https://m.edsoo.ru/e4c9ad63
nporpeccuit
@®opMyJibl CyMMBI IIEPBBIX N YWIEHOB
78 apI/IIsz\Z]eTI/I‘{ZCKoﬁ " FI;OMeTpI/IIIeCKOfl bubmorexa LOK
. https://m.edso0.ru/a594233e
nporpeccuit
79 3ajaun Ha TIPOIICHTHI, OAHKOBCKHUE BKIIAJIBI U bubnuotexa [JOK
KPEIUTBI https://m.edso00.ru/38f5c6d2
80 3amaun Ha MPOLIEHTHI, 0AHKOBCKHE BKJIa bl U bubmuoteka [IOK
KpEJINUTHI https://m.edso00.ru/64f7e085
81 3aayn Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI U bu6nunorexa LIOK



https://m.edsoo.ru/ad57c055
https://m.edsoo.ru/8017f902
https://m.edsoo.ru/fb577805
https://m.edsoo.ru/c79443ad
https://m.edsoo.ru/b01a67a2
https://m.edsoo.ru/77dee84a
https://m.edsoo.ru/c72ef6bf
https://m.edsoo.ru/9492847
https://m.edsoo.ru/e4c9ad63
https://m.edsoo.ru/a594233e
https://m.edsoo.ru/38f5c6d2
https://m.edsoo.ru/64f7e085

KPEIUTHI https://m.edso0.ru/c4a9ehb67
82 3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE BKJIAJIbI U bu6nmoreka IIOK
KpEIUTHI https://m.edsoo.ru/e3f6d855
83 3ajaun Ha IPOLICHTHI, OAHKOBCKHUE BKJIAIIBI U bu6nunoreka LIOK
KpEJIUThI https://m.edsoo.ru/b19754bd
3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIA/IBI U bubmmoreka [JOK
84
KPEIUTHI https://m.edsoo.ru/bcf88abf
85 3aayu Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI U bubnnoreka [JOK
KpEIUTHI https://m.edsoo.ru/ccfOd1fc
[IpencraBienue o0 CXOIUMOCTH
86 MOCIIE0BATEIHHOCTH, O CYMMUPOBAHUH bubmmoreka [JOK
0eckOoHEeYHO yObIBaIOIIei reOMEeTpHUIEeCKON https://m.edsoo.ru/d5895ad1
MIPOrpeccuu
[IpencraBnenue o CXOAUMOCTH
87 MOCIIE0BATEIHHOCTH, O CYMMUPOBAHUH bubmmorexa [JOK
0eCKOHEeYHO yOBIBaIOLIEH reOMEeTPpHUIECKOM https://m.edso0.ru/133bae23
MPOrpeccuun
88 Meroa mareMaTH4eCKON MHAYKIIUU bubmmorexa IOK
https://m.edsoo.ru/feb21fdd
89 Meroa MareMaTH4eCKON MHAYKIIUU bubnmorexa [IOK
https://m.edsoo.ru/a0dcf477
90 KonrtponsHas pabora no teme "Yucnossle bubmmnoreka HOK
MOCJIeI0BATEIbHOCTH U Mporpeccun” https://m.edso0.ru/9e0dd430
01 Kopens n-it crenenn. CBoCTBa KOPHSA n-i bu6muoreka [JOK
CTEIIEHU https://m.edsoo.ru/6e5a5af5
92 Kopens n-ii crenenu. CBoiicTBa KOpHS n-i bubmuoreka [IOK
CTENIEHU https://m.eds00.ru/b32c69f2
93 Kopens n-ii crenenu. CBoiicTBa KOpHS n-i bubmuoteka [IOK
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CTEICHU https://m.edsoo.ru/0aa0c138
CreneHb ¢ pallMOHAJIBHBIM MTOKa3aTesieM U €€ bu6nmoreka IIOK
94 .
CBOMCTBA https://m.edsoo.ru/5325ca3a
95 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeNeM U €€ bu6nunoreka LIOK
CBOMCTBA https://m.edso0.ru/4882d830
96 Crenens ¢ pallMOHAIBHBIM MOKa3aTeNeM U e bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/53b617b8
ToxxnecTBeHHBIC TPEOOPa30BAHMS
97 BBEIpaKCHUH, COAEPKAIUX KOPEHD N-U bubnmorexa [IOK
P ’ p P https://m.edsoo.ru/ebad7498
CTEIEHHU
ToxxnecTBeHHBIC TPEOOPa30BAHMS
98 BBIPAXKEHUI, COLEPKAIMX KOPEHDb N-I Bubmiorexa OK
P ’ P p https://m.edsoo.ru/ca7892bc
CTEIIEHU
ToxnecTBeHHBIE TPeoOpa3oBaHUs
99 BBIPAKEHUI, COMEPKAIINX KOPEHD N-i bu6morexa HIOK
P - COACpARAIL p https://m.edsoo.ru/bdf8871d
CTENEHU
ToxxnecTBeHHBIE TPEOOPA3OBAHMS
100 BBIPAXKEHUI, COLEPKAIINX CTEIEHD C bubmorexa LOK
P ’ p https://m.edsoo.ru/b13a49e9
palMoHaIBHBIM IMOKa3aTeIeM
ToxnecTBeHHBIEC TPEOOPA3OBAHMS
101 BBIPAXKEHUI, COLEPKAIINX CTEIEHD C bubnnorexa [IOK
p » CONepaAall https://m.edso0.ru/a18095d9
palMoHaIBHBIM IMOKa3aTeIeM
102 KonrtponsHas pabora no teme "Crenens ¢ bubmuoreka [JOK
palMoHANIBHBIM MOKa3aTenem" https://m.edsoo.ru/2a2ba4d9
[ToBTOpenue u 0606menue. Yncna u
103 | BrluMcucHHI (3ammch, cpaBHEHUE, IEHCTBUS C bu6muoreka [JOK

JNEMUCTBUTENBHBIMH YUCIIAMH, YNCIIOBAs
npsimMast)

https://m.edsoo.ru/07eea449
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[ToBTropenue u o6o0menue. Yucna u

BBIYHCIICHUA (3aHI/ICI), CpaBHCHHEC, HCfICTBHS[ C

bu6nunoreka LIOK

104
JIEHCTBUTEIIFHBIMUI YHCIaMH, YHCI0Bas https://m.edso0.ru/69d23450
npsimast)
[ToBropenue u o6o0menue. Yucna u
105 BBIYUCIICHUS (TIPOLEHTHI, OTHOIICHHS buGnuorexa [IOK
P ’ ’ https://m.edsoo.ru/facf7c03
MIPOTIOPITUN )
[ToBropenue u o600menue. Yucna u
106 | BerumECcneHHs (MPOLEHTHI, OTHOUICHUS bubmmorexa LIOK
pon ’ ’ https://m.edsoo.ru/5d2df02d
MIPOTIOPIIUN )
[ToBTOpenue u o6obmenue. Yucna u
107  BbluMCIICHMS (pelICHUE 3a/1a4 U3 PeaIbHOM bubmorexa HOK
P A p https://m.edsoo.ru/dad1ae58
KU3HH)
[ToBTOpenue u o6obmenue. Yucna u
108  BbIUMCICHMS (pelICHUE 33/1a4 U3 PEATbHOU bubmmorexa [IOK
P A p https://m.edsoo.ru/efa0e730
KU3HHU)
[ToBTOpenue u 06061menue. Yucna u
109  BwluncneHus (OKpyrieHHEe, TPUOIIKEHNE brbmmorexa LIOK
24 > 1P ’ https://m.edsoo.ru/5fd671b7
OLICHKA)
[ToBTOpenue u o6obmeHne. TekcToBbIe
110 3a/1auu (peleHrne TEKCTOBBIX 3a1a4 bubmuoreka [JOK
apudmeTnyecKuM U anreOpandeckum https://m.edsoo.ru/a527aa4b
crioco6amu)
[ToBTOpenue n o6obmenne. TekcToBbIe
11 asaun (pemieHre TEKCTOBBIX 3a7a4 bubmmoreka [JOK
apudmeTryecKuM U anredpandeckum https://m.edso0o.ru/75c20ae0
crioco6amu)
112 TloBropenwue u 0600meHue. TekcToBbie bubmmorexa LIOK

https://m.edsoo.ru/f027e68f
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3aaun (pemeHne TeKCTOBBIX 3a1a9
apu(METUYECKUM H aJIreOpandecKuM
crocob6amu)

[ToBTOpenue u 0606menHue. TekcToBbie
3a7auu (pelieHre TEKCTOBBIX 3a1a4

bu6nunoreka LIOK

113 apuMeTHnyecKuM U anredpandecKum https://m.edsoo.ru/a734595b
crocob6amu)
[ToBTOpenue u 0600meHne. TekcToBbIe

114 3a/1auu (peleHrne TEKCTOBBIX 3a1a4 bubnuoreka [{OK
apuMeTHIeCKUM U alreOpandecKuM https://m.edsoo.ru/513c76d2
crocobamm)
IToBTropenue u o6o0meHue. TekcToBbIe

115 3a/1auu (peleHrne TEKCTOBBIX 3a1a4 bubnuoreka [{OK
apuMeTHIeCKUM U alreOpandecKuM https://m.edsoo.ru/8fa2d2fb
crocobamm)
IToBTOpenue u o6o0meHue. Anredpanyeckue

11  BIpaxeHus (mpeobpazoBaHue bubmuoteka [IOK
anre0pandecKux BRIPAKEHUN, CONEPKAIIIX https://m.edsoo.ru/9336bac2
CTETIEHb C IEJIBIM MTOKa3aTesIeM)
IToBTOpenue u o6o0meHue. Anredpanyeckue

117 | BEPaXeHus (mpeobpazoBaHue bubmuoreka [IOK
anre0pandecKux BRIPAXKEHUN, CONEPKAIIIX https://m.edsoo.ru/féab4fe5
CTETIEHb C IEJIBIM MTOKa3aTesIeM)
IToBTOpenue u o6oOIeHue. Anredpanyeckue

11g | BeIPaxeHus (mpeobpazoBaHue bubnuorexa [IOK
anreOpanvdecKuX BBIPAKEHHM, COepIKALIIX https://m.edsoo.ru/b310ffb
CTETIEHb C IEJIBIM MTOKa3aTesIeM)

119 IToBTOopenue u o6oOIeHue. Anredpanyeckue bub6muoreka [IOK

BbIpakeHus (IIpeodpa3zoBaHue

https://m.edsoo.ru/adb80ce7
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anreOpanvdecKuX BBIPAKEHUH, COACPKAIINX
apruMETHUIECKUIA KBAIPATHBIA KOPEHB)

[ToBTOpenue u o6o0menue. Anredbpanyeckue
BBIpaKeHUs (Mpeodpa3oBaHue

bu6nmorexa [IOK

120
anredpanvecKux BhIPAXKEHUN, COICPKAIINX https://m.edso0.ru/9a58e0a9
apu(MeTHUECKUI KBaIPaTHBIH KOPEHB)
[ToBTOpeHue u 0600mEeHne. Anredopanveckue
1p1 | BRIP@XeHHA (npeoOpazoBaHue bubnuoreka [IOK
anredpandecKux BBIPAXKEHUN, CONEPKAIINX https://m.eds00.ru/253694c0
apu(METHIECKUI KBaIPaTHBI KOPEHB)
[ToBTOpeHue u 0600mEeHre. AnredpanvecKue
122  BeIpakeHHs (MpeoOpa3oBaHUE IETBIX U bubmorexa HOK
p peodp H . https://m.edsoo.ru/7b3e4818
IpOOHO-PAMOHATBHBIX BBIPAYKEHHI)
[ToBTOpeHue u 0600mEeHne. Anredpanveckue
123  BeIpakeHHs (MpeoOpa3oBaHUE IETBIX U bubmmorexa [IOK
P peobp He https://m.eds00.ru/40178693
IpOOHO-PaLMOHATIBHBIX BBIPAYKEHHI)
[ToBTOpeHue u 06o61IeHNe. Anredpanyeckue
124 BwIpakeHus (mpeodpa3zoBaHUE MENBIX U bubmorexa LOK
p peodp H N https://m.edso0.ru/9df99942
JIpOOHO-PALMOHATIBHBIX BBIPAYKEHHIH)
[ToBTOpeHue u 06o61IeHNe. Anredpanyeckue
125 | BeipaxkeHwus (mpeoOpa3oBaHUE LENBIX U bubmorexa LOK
P peodp . https://m.edso0.ru/16908ac9
IpoOHO-PAMOHATBHBIX BBIPAYKEHHH )
IToBTOpenue u o6oOIeHue. Anredpanyeckue
10g | BHIPANEHMA (paznoxeHne MHOTOUJIEHa Ha bubmuoreka [IOK
MHO>KHATEIIH, B TOM YHCIIE C MCIIOJIE30BaHUEM https://m.edsoo.ru/b48b9936
(hopMyJT COKpAIIEHHOTO YMHOXEHUS )
127 IToBTOpenue u o6oOIeHue. Anredpanyeckue bubmuoteka [IOK

BBIPpAXKCHUSA (pa3HO)KCHI/IC MHOT'O4JICHA Ha

https://m.edsoo.ru/5d8634a7
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MHOKHUTEJIH, B TOM YHUCJIE C UCTIOIh30BAHUEM
(hopMyJT COKpAIIEHHOTO YMHOXEHUS )

[ToBTOpenue u o6o0menue. Anredbpanyeckue

128 BBIpaKEHUS (pa3I0KEHUE MHOIOWIEHA Ha 1 bubnuoreka [JOK
MHOKHUTEIIH, B TOM YHCJIE C MCIIOJIb30BaHNEM https://m.edsoo.ru/70161f2f
(hopMyJT COKPAIIEHHOTO YMHOKEHUS)

[ToBTOpeHue u 0600mEeHne. Anredopanveckue
129  BeIpakeHUs (MOJCIUPOBAHKE C TIOMOIIIBIO 1 bubmmorexa LIOK
p FeHp B . https://m.edsoo.ru/ae955f99
(bopMys peabHBIX MTPOILECCOB U SBJICHUN )

130 OyHk1MH (MOCTPOCHUE, CBOMCTBA 1 bubmmorexa [JOK
W3YYECHHBIX (PYHKIIHN) https://m.eds00.ru/02a630e0
[ToBTrOopenue n o6o0meHue. PyHKIUU

131 (moct IZ)GHI/IG CBoﬁcfllsa u3 qel}{,HLII)I( 1 bubmmorexa [IOK

p o y https://m.edso0o.ru/5ca24756
byHKIHI)
[ToBTrOopenue n o6o0meHue. PyHKIUU
132 | (moct IZ)GHI/IG CBoﬁc:II;a u3 qel}{,HHI)I( 1 bubmmorexa LIOK
p o y https://m.edsoo.ru/601abaca
GbyHKIIHIT)
IToBTOopenue u o6o0mmeHue. PyHKIUU
133 ( a(bnrilecxoe emeILE/Ie aBH}éHI/II;'I 178704 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/laee55da
CUCTEM)
IToBTOpenue u o6o0meHue. PyHKINUU
134 ( a(bHI:leCKoe emelLE/Ie aBH};HI/II;I U UX 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/147cbdaf
CUCTEM)
bubnmnorexa LIOK
135 | 1
TOroBas KOHTPONbHA PaOoTa https://m.eds00.ru/f2692060

136 IToBTopenue u o6o0meHue. PyHKIUU 1 bu6muoreka [JOK
(MozenMpoBaHue peallbHBIX MPOLIECCOB) https://m.edsoo.ru/a0aladed

OBUIEE KOJIMYECTBO YACOB I10 136
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

7 KUIIACC
Kon y
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJabTarta
1 Yucna v BBIYKCICHUS
11 BremonHsTh, coderass yCTHbIE M IHCbMEHHbIE NPUEMBI, apUPMETHUYECKHE
' JeMCTBUS C pallMOHATLHBIMH YU CIIAMH
HaxonuTh 3HauyeHUs 4YHCIOBBIX BBIPAXKEHUH, NPUMEHATh pazHOOOpa3HbIe
1.2 crocoObl W NpUEMBl  BBIYUCICHHUS 3HAYCHWH JIPOOHBIX  BBIPAXKCHUH,
coJiepKalx 0OObIKHOBEHHbIE U JECATUYHbIE ApO0H
[lepexoautb OT OxHOW (GOPMBI 3amUCH YHcen K JIpyroi (mpeoOpa3oBHIBATH
1.3 JNECATHUHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO JPOOD)
1.4 CpaBHUBATH U YIIOPSIOUMBATH PallMOHAIbHbBIE YHCIIA
1.5 OxpyrasaTs uncna
BEBINONMHATE MPUKHUIKY W OIEHKY pe3yJbTaTa BBIYMCICHUHN, OLIEHKY 3HAYCHHN
1.6 YHCIIOBBIX BBIPAKECHUH. BBIMOIHATE AEHCTBHS CO CTETIEHSIMH C HATypaIbHBIMU
HoKa3aTessIMH
17 [TpuMeHsTh PU3HAKYU JIETMMOCTH, PA3JIOKEHUE Ha MHOXKUTENN HATypalbHBIX
' yucel
Pemate npakTUKO-OpUEHTUPOBAHHBIE 33Ja4M, CBA3aHHBIE C OTHOUICHHUEM
18 BEJIMYMH, MPONOPIMOHAIBHOCTBIO BEIMYHUH, NMPOLEHTaMHU, HHTEPIPETUPOBATH
' pe3yabTaThl pelleHus 3ahady C Y4ETOM OrpaHUYEHHUH, CBA3aHHBIX CO
CBOICTBaMM paccMaTpuBaeMbIX OOBEKTOB
2 AnrebpanuecKue BhIpaXKEHUS
21 Hcmonp30Bath anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH €€
' B TIPOIIECCE OCBOCHUS YIEOHOTO MaTepuasa
59 HaxonuTe 3HaueHuss OYyKBEHHBIX BBIPOKEHHH IpH 3aJaHHBIX 3HAUYCHHIX
' IEPEMEHHBIX
23 BeImoHATE TpeoOpazoBaHusl IENIOTO BHIPAKECHNUS B MHOTOWICH MPUBEICHUEM
' NOJOOHBIX CIaraeMbIX, PACKPbITHEM CKOOOK
94 BEITONHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH W MHOTOWICHa Ha
' MHOT'OYJIEH, IPUMEHATh (POPMYJIbI KBaJIpaTa CyMMBbI M KBaJipaTa pa3HOCTH
OcCymiecTBIATh Pa3lioKEHHE MHOTOWICHOB Ha MHOXHTEIM C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHM OOIEro MHOXHTENsS, TPYNIHUPOBKH ClIaraeMsblXx,
npUMeHEeHHs (GOPMYJT COKPALIEHHOTO YMHOXKEHUS
26 [IpumensTh MpeoOpazoBaHMsi MHOTOWICHOB JUIS pEILICHHsI pa3IMYHbIX 3a]a4 U3

MaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 pealbHON PAKTUKU
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Hcnonp3oBarh CBOMCTBA CTENEHEH C HATypPaIbHBIMU II0KAa3aTEIsAMU UL

21 peoOpa3oBaHus BEIPAKEHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemiats nuHeElHbIE ypaBHEHHSI C OJHOM MEPEMEHHOW, MPUMEHsSS MpaBuUia
3.1 nepexojila OT HMCXOJHOTO YpaBHEHUS K paBHOCUIbHOMY eMmy. IIpoBepsTs,
SBIISIETCS JIU YUCIIO KOPHEM YPaBHEHHUS
39 [TpumensTs rpaduyueckre METObl IPU PEUICHUN JIMHEHHBIX YpaBHEHUNA U MX
' CHCTEM
33 [lonOupate npuMepsl Map YHCEN, SBISIOUIMXCS PEUICHUEM JHHEHHOTO
' YpaBHEHHUS C ABYMs [IEPEMEHHBIMU
Ctpouth B KOOPIAUHATHON IIIOCKOCTU TpauK JTUHEHHOTO YpaBHEHUS C ABYMS
3.4 MEPEeMEHHBIMH; TONB3YSICh TpadUKOM, MPUBOIUTH MPUMEPHl PEIICHUS
ypaBHEHUS
35 Pemats cucteMbl 1ByX JIMHEHHBIX YpaBHEHUH C IByMSI IEPEMEHHBIMH, B TOM
' qucie rpaguiecku
CocraBniTh M peuiarb JUHEHHOE YpaBHEHME WJIIM CHUCTEMY JIMHEMHBIX
3.6 YpaBHEHUH 10 YCIOBUIO 3aJaud, HHTEPIPETHUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTy4YEHHbIN pe3yibTar
4 Koopnunats! u rpaduku. @yHkuun
N3obpaxaTh Ha KOOPJIUHATHOW MPSIMOM TOUYKH, COOTBETCTBYIOIINE 3aIaHHBIM
4.1 KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpBaJbl, 3allUCBIBATh  YHCIOBBIC
NPOMEXYTKH Ha alre0pandeckoM s3bIKe
4.2 Otmeuats B KOOPAMHATHOM MJIOCKOCTU TOYKH I10 3a/IaHHBIM KOOpJIMHATaM
4.3 Crpouts rpaduku nuHeHHbIX QyHKIMHA. CTpouTh Tpapuk GyHKIUHN Y = [X|
OnuceiBaTh ¢ MOMOLIBIO (YHKIUH H3BECTHBIE 3aBUCUMOCTH  MEXKIY
4.4 BEJIMYMHAMU: CKOPOCThb, BPEMs, PACCTOSHUE, 1IEHY, KOJIUYECTBO, CTOUMOCTb,
POU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI
4.5 Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[TonumaThs rpaduueckuii crnoco0 MpeACTaBIeHUs M aHaNIMW3a HH(OpPMAIHH,
4.6 U3BJIEKaTh W HMHTEPIPETUPOBATh HH(OpPMALMIO M3 TpadUKOB peanbHbIX
MPOLECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 UYucna u BBIYUCIEHUS
Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE JI€HCTBUTEIIbHBIX
11 yucen IS CPaBHEHHWs, OKPYIVIGHMsT ¥ BBIYMCICHHH, HW300paXkaTh

JICHCTBUTEIIBHBIE YK CIIa TOUKAMU HA KOOPAUHATHOMN IPSIMOU
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[IpumensTh mnOHATHE apU(METHUECKOTO KBAAPATHOTO KOPHS, HAXOIHUThb
KBaJ[paTHbIE KOPHH, UCTIONIb3Ys IPU HEOOXOUMOCTH KaJIbKYJIATOP, BBINOIHATh

12 npeoOpa3oBaHusl BBIPAKEHUH, COJEP)KAIUX KBaJpaTHbIC KOPHH, HCIOJIB3YS
CBOICTBa KOpHEM
13 Hcnonp3oBath 3amucu OONBIIMX M MaJIbIX YHCE C IOMOIIBIO JISCATHYHBIX
' apo0eit u crenenei yuca 10
2 Anrebpanyeckue BhIpaXKeHUs
51 [IpyuMeHsATh TOHATHE CTENEHW C I1EJIbIM  [OKa3aTesieM, BBINOJIHATh
' npeoOpa3oBaHMsl BRIPAKEHUN, COIEPKAIIMX CTEIICHHU C IEIbIM ITOKa3aTeIeM
99 BrInmoaHsATe TOXIECTBEHHBIE NMPEOOpPa30BaHUS PAIIMOHAILHBIX BBIPAXKEHUN Ha
' OCHOBE TIPABWJI JICUCTBHIA HAJl MHOTOWICHAMH U aJireOpandecKuMHU APOOSIMH
2.3 PacknanpiBaTh KBaJApaTHBIM TPEXUIIEH HA MHOKHUTEIHN
54 [IpumensTs ipeoOpa3oBaHus BBIPAKEHUN ISl PEIICHUS Pa3IMYHBIX 3a71a4 U3
' MaTE€MaTHUKH, CMEXXHBIX TIPEIMETOB, U3 PEaTbHOUN MPAKTUKU
3 YpaBHEHUS 1 HEPABCHCTBA
31 Pemate nuHEHBIE, KBaJApaTHbIE YPAaBHEHHS M palMOHAIbHBIE YPaBHEHUS,
' CBOJSIIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
[IpoBoauTHh MpOCTEHIIME MCCIECIOBAHUS YPABHEHWW U CHCTEM YPAaBHEHUH, B
3.9 TOM YHCJIE C TMPUMEHEHHWEeM TpapUYeCKUX Mpe/CTaBIeHu (yCTaHaBIMBATh,
' MMEeT JI ypaBHEHWE WJIM CHUCTEMa YpPaBHEHUM pEIIeHUs, €CIU HUMEET, TO
CKOJIBKO, U TIPOYEE)
[TepexomuTe OT cioBecHOW (OPMYJIUPOBKM 3aJaud K €€ anredpanyeckon
33 MOJINId C TIOMOIIBIO COCTABJICHUS YPAaBHEHMsSI WU CHUCTEMbl YpaBHEHUI,
' WHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJa4dl TOJy4YEHHBIN
pe3yabTaT
[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PEIlaTh
34 JIMHEMHbIE HEPABEHCTBA C OJHOM NEPEMEHHOW M HX CHCTEMBI, J1aBaTh
' rpaguYecKy0 WLUTIOCTPAIMI0 MHOXECTBA PEUICHWNH HEPABEHCTBA, CHCTEMBI
HEPaBEHCTB
4 OyHKIIIHT
[ToruMaTe W WCMOIB30BaTh (DYHKIIMOHAIBHBIC TOHSATHS U S3BIK (TEPMHHBI,
4.1 CUMBOJINYECKUE 0003HAYEHUS), ONIPEACTATh 3HaUeHUE (DYHKIUU 110 3HAUYCHUIO
apryMeHTa, OnpeaensiTh CBOMCTBA (GYHKIUU 1O €€ TpaduKy
Ctpouts rpaduku 3JeMeHTapHbIX PYHKIMH BHJA:
4.2 y = k/x

y=k/X, y =x2, y = X3, y = [X|, onuchIBaTh CBOWCTBA YHCIOBOM (DYyHKIUH MO €€
rpaduky
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9 KVIACC

ro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabTarta
1 Yucna v BBIYKCICHUS
1.1 CpaBHMBATh U yHOPSI04MBATh pallMOHAIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA
BemonssaTe apudpmernyeckue NeHCTBHUS C PallMOHANIBHBIMU YUCIIAMH, COYeTast
1.2 YCTHBIE W NUCbMEHHBIE  MPUEMBI,  BBHINOJHATH  BBIYUCICHHS  C
UppaMOHATLHBIMHU YUCIIAMH
13 HaxonuTh 3HaueHus cTeneHel ¢ LeNbIMU NT0Ka3aTeNsIMU U KOPHEH, BEIUUCIATh
' 3HAYCHUS YHCIOBBIX BBIPAKCHHUN
14 OKpyrisaTh JAEHCTBUTEIbHBIC UHWCIA, BBINOJHATH NPUKUAKY pe3yibTara
' BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPaKEHUI
2 VYpaBHeHMs U HEpaBEHCTBA
51 Pemare nuHeliHbIe M KBaJipaTHbIE YPABHEHUS, YPABHEHUS, CBOISIIUECS K HUM,
npocTeime ApoOHO-palOHaIbHbIE YPaBHEHUS
Pemate cucrembl JBYX JHMHEHHBIX ypaBHEHHHA C JBYMsS IEPEMEHHBIMH H
2.2 CHUCTEMBl JIBYX YpaBHEHMH, B KOTOPBIX OJIHO YpaBHEHHE HE SBISIETCS
JIMHEVUHBIM
Pemate TekcTOBBIE 3adaud  alreOpanuecKUM  CIIOCOOOM C  MOMOIIBIO
2.3 COCTAaBIICHUS YpaBHEHUS WM CHUCTEMBl JIByX YpaBHEHUH C JAByMS
HepeMEHHbIMU
[IpoBoauTH MpOCTEHIIME MCCIECIOBAHUS YPABHEHWW M CHCTEM yPAaBHEHUH, B
24 TOM 4HCI€ C NpPUMEHEHHWEM TrpaHuuecKkux TMpeAcTaBleHUul (Hampumep,
' YCTaHABJIMBATh, UMEET JIU YPABHEHHUE UJIM CUCTEMAa YPaBHEHUN pEIICHUs, eCIH
HUMEET, TO CKOJIBKO)
Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paxarhb
2.5 pelleHre HEpaBeHCTB Ha YHCJIOBOM MpsSMOM, 3amuChIiBaTh peEIICHHE C
MOMOIIbIO0 CUMBOJIOB
Pemate cucteMsl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE
2.6 KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pelIeHHE CHCTEMbl HEPaBEHCTB Ha
YHMCJIOBOW MPSIMOM, 3aIlIMCBIBATH PEILIEHUE C TIOMOILBIO CHUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IWYHBIX 33124
3 OyHKIUH
Pacno3naBare (yHKIIMM HW3y4eHHBIX BHUAOB. I[loKa3pIBaTh CXeMaTHYECKU
31 pacrosoXeHue Ha KOOPIUHATHOM IIIOCKOCTH rpadukoB QpyHKIMH Buaa: y=KX,
' y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu oT 3HaYCHHUU KOA(D(UIUCHTOB,
OTHCHIBATH CBOMCTBA (DYHKITHIA
3.2 [Toka3bpiBaTh CXEMaTHYECKH PACHOJIOKEHHE HAa KOOPAMHATHOM IIOCKOCTH

rpadukoB QyHKIMIA BUuaa y = VX, Y = |X| 1 OUCHIBaTh CBOMCTBA (PYHKIIHIA
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Crpouth M H300pa)kaTh CXEMaTHUECKH TpaUKd KBAJPATHUHBIX (YHKIIHH,

33 OIMKCHIBATh CBOMCTBA KBaApaTHUHBIX (DYHKIUH MO UX rpaduxam
3.4 Pacno3naBare KBagpaTHUHYIO (YHKLIUIO 1O (opMylie, TPUBOIUTH MPUMEPHI
' KBAJIPATHYHBIX QYHKIIUH U3 pearbHOU KU3HU, PU3UKU, TEOMETPUN
4 ApudmeTnueckast U reOMETpUYECKasi IPOrpeccuu
41 Pacnio3naBate apu(pMeTHUECKYI0 U TEOMETPUUECKYIO ITPOrPECCUU TIPH Pa3HBIX
' crocobax 3a1anus
49 BbInonmHAT,  BBIYUMCICHHS C  HUCHOJB30BaHWEM (opMmyn N-ro  uieHa
' apru(METHUECKON U T€OMETPUIECKOM MPOTPECCHii, CYMMBI IEPBBIX N YJICHOB
43 H300paxaTh 4iI€Hbl TOCIEAOBATEIBHOCTH TOYKAMH Ha KOOPIWHATHOM
' IIOCKOCTH
Pemats 3amauM, cBsi3aHHBIE C YMCIOBBIMU I1OCJIENOBATEIBHOCTSAMH, B TOM
4.4 Yyucjie 3aJaud W3 PEATbHOM KU3HM (C MCIHOJb30BaHUEM KaJbKYJSTOPA,

U(PPOBBIX TEXHOJIOTHIA)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 Yucna v BBIYUCIICHUS
JpoOu 0OBIKHOBEHHBIE U ICCATHYHBIC, IEPEX01 OT OJHON (HOPMBI 3amucu Apodeit K
11 npyroi. IloHsTHe palMOHANBHOrO 4YMCia, 3allUCh, CPABHEHME, YIOPSAIOUYMBAHUE
palOHAJIbHBIX YHCEI
12 Apudmernueckue neicTBUs € palMOHAJIbHBIMU 4yHciaamu. Pemenue 3amad w3
' peasibHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeJIeM: ONpeeIeHue, IpeoOpa3oBaHNe BhIPAXKEHUI
' Ha OCHOBE OIIPEJeNICHUs], 3aIIUCh OOJIBIINX YUCET
14 [IpoueHTrl, 3anMCh NPOLEHTOB B BUJE ApodOM M ApoOu B BuAe HpoueHToB. Tpu
' OCHOBHBI€ 3a/1a4Ml Ha IIPOLIEHTHI, PELLIEHUE 331a4 U3 PEaJIbHOU MTPaKTUKU
15 [IpuMmeHeHNEe NPU3HAKOB AEIUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIN HATypPaJIbHBIX
' qHCen
1.6 PeasibHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi MpONOpLUUOHATBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
21 IlepemeHHBIE, 4YKMCIIOBOE 3HAYEHHE BBIPAXEHUS C NEpeMeHHOU. J[lomycTumble
' 3HAYEHUS TIEPEMEHHBIX
99 [IpencraBienye 3aBUCUMOCTH MEXIY BEIMUYMHAMU B BHUJE GopMyiibl. Berancnenus
' 1o Gopmyiam
2.3 [IpeoOpa3oBanre OYKBEHHBIX BbIPAXKEHUMN, TOXKAECTBEHHO PAaBHbIE BHIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIEM
95 Opnownenbl U MHorowieHbl. CreneHb MHorousneHa. CloxkeHHE, BbIYUTaHUE,
' YMHOXEHHE MHOTOYICHOB
26 @opMyJbl COKpAIIEHHOIO YMHOMKEHHUS: KBaJpaT CyMMbl M KBaJIpaT PpPa3HOCTH.
' ®opmysa pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEH
3 YpaBHeHUS
31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, MpaBUiIa NpeoOpa3oBaHUS  ypaBHEHMS,
PaBHOCUJILHOCTb YPaBHEHUN
39 JInHeliHOEe ypaBHEHUE C OJHOM NIEPEMEHHOM, YUCIIO KOPHEN JIMHEHHOTO YPaBHEHUS,
pelLlIeHNe JIMHEWHBIX YPaBHEHUN
33 CocraBieHrne ypaBHEHMH TIO YCJIOBUIO 3ajayd. PellleHne TEeKCTOBBIX 3a/ad C
' HOMOILLIO YPaBHEHUH
3.4 JluneliHOe ypaBHEHHUE C JBYMS EPEMEHHBIMH U €ro Ipaduk
CucreMa ABYyX JUHEWHBIX YPaBHEHUU C JIByMsl MEpEeMEHHbIMU. PellieHne cucrem
3.5 ypaBHEHHH CIOCOOOM TMOACTAHOBKH. IIpuMepbl pemieHHs TEKCTOBBIX 3a1ad C
IIOMOILBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpapuku. Oynkunu
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4.1 Koopaunara Touku Ha mpsmMoi

4 YucnoBele NpoMexyTKu. PaccrossHue Mexay JAByMS TOYKaMH KOOPJIMHATHOM
' psAMOit

43 [IpsimoyronbHas cuctema koopauHat, ocu Ox n Oy. AGcuucca U OpAMHATa TOYKU
' Ha KOOPJMHATHON IIOCKOCTH

44 [Tpumepsr rpadukoB, 3amaHHbIX Qopmynamu. UreHue rpadUKOB peaNbHBIX
' 3aBHCHMOCTEH

4.5 [Tonstue pynkiuu. 'paduk Gynkiuu. CBoiicTBa PyHKIIUN

4.6 Jluneiinas Gyunkuus, e€ rpaduk. ['padux pynkuum y = [x|

4.7 I'paduueckoe pelieHne JIMHEHHbIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUM

8 KUIACC
Kon IIpoBepsieMblii 3JIeMeHT cO/iep:KaHUSA

1 Yucna u BBIYUCICHUS

11 KBanpatusliit kopenb u3 umcina. [lonstue 06 uppanuoHaabHOM 4Hcie. JleciTuuHbIe
' NPUOIMKECHUS UPPALMOHATBHBIX YHCEI

12 CpoiicTBa apuMeTHUECKUX KBaJpaTHBIX KOpPHEM © UX MpPUMEHEHHE K
' peoOpa30BaHUIO YHCIIOBBIX BRIPAKCHUN M BBIYHUCIICHUSAM. [{eiicTBUTENBbHBIC YnCITa

1.3 CreneHsb ¢ 11ebIM MOKa3aTeseM 1 e€ cBoiicTBa. CTaHAapTHAs 3alUCh YKCia
2 Anrebpanyeckue BEIpaKESHUs

2.1 KBagpatHbliil TpEXuiieH, pa3ioskeHue KBaIpaTHOTO TPEXWIEHA HA MHOKHUTEIH

2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ajiredpandeckoi Apoou

2.3 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JIeJIeHNe alredpandeckux apooei

2.4 PannonanbHble BEIpayKeHUS M UX IIpeoOpa3oBaHue
3 VYpaBHEHMs U HEpaBEHCTBA

31 KBangpatHoe ypaBHeHHWe, (GopMyina KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema
' Buera

3.2 Pemienue ypaBHeHUi, CBOISAIIMXCS K TUHEWHBIM U KBAIPaTHBIM

3.3 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS

I'paduueckass wHTEpHpeTanus ypaBHEHWH C JBYMs MEPEMEHHBIMH M CHCTEM
3.4 JIMHEWHBIX YPAaBHEHUM C JBYyMs NEpeMEHHbIMHU. [IpuMepsl pemeHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH

3.5 Pemenne TeKCTOBBIX 337124 aNredpandeckuM crmocooom

3.6 UwucoBble HEPaBEHCTBA U UX CBOMCTBA

3.7 HepaBseHcTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCHIIBHOCTH HEPaBEHCTB

3.9 JIuneitHble HEpaBEHCTBA C OJHON NIEPEMEHHOM

3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
4 OyHKIUA
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[Tonarue ¢ynknuu. OOmacTe onpeAeneHUs W MHOXKECTBO 3HAYCHHWH (YHKIIWU.

41 Crioco0bl 3a1anust GyHKITUN
4.2 I'padux Gpynkumu. UreHne cBOWCTB GyHKIUU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB QPyHKIUH, OTPAXKAIOMIUX PeaTbHBIE TIPOIIECChI
44 DyHKIMH, OMUCHIBAIOIINE MPSIMYIO ¥ OOPATHYIO MPOMOPIUOHALHEIE 3aBUCUMOCTH,
' ux rpaduKu
4.5 OyHkmH y =x2,y = X3
4.6 Oyukmun y = [x, y = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI
9 KIIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 UYucna ¥ BBIYUCIICHUS
11 PanmonanbHbIe  4YHClla, WppalMOHAIBHBIE YHCTA, KOHEYHbIE W OCCKOHCUYHBIC
' JECATHYHBIE APOOH
MHOXeCTBO JCUCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa KaK OECKOHEYHbIE
1.2 | npecaruunsie napoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXIY MHOXECTBOM
NEHCTBUTENBHBIX YHCET U KOOpAUHATHON NpsAMoi. CpaBHEHHE NEHCTBUTENbHBIX YHCET
1.3 | Apudmernueckue AelicTBUA C ACHCTBUTEIHLHBIMU YHCIAMHU
N3mepenusi, npuOmmkeHusi, OIEHKUA. Pa3Mepbl OOBEKTOB OKPYXAIOUIEro MUpa,
14  VIMTEIBHOCTE MPOLECCOB B  OKPYKAIOUIEM  MHPE. [MpubnmxéraHoe 3HaUCHUE
' BEJIMYMHBI, TOYHOCTH npuOMmKeHus. OkxpyrieHue uyucenl. [Ipukuaka W OIeHKa
Pe3yabTaTOB BBIYACICHUN
2 YpaBHEHUs 1 HEpABEHCTBA
2.1  VYpaBHEHUs C OIHOM NepeMeHHOMH
2.2 JIuneliHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIINUXCS K JINHEWHBIM
2.3  KsampatHoe ypaBHeHHe. PellieHne ypaBHEHHA, CBOASIINXCS K KBaPAaTHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHHHM TpeTbed M 4YETBEPTOMN
' CTETEHEN Pa3IOKEHHEM HA MHOKHUTEIH
2.5  Pemenne qpoOHO-pallMOHANBHBIX ypaBHEHUH
2.6  CucreMbl ypaBHCHHIA
2.7  YpaBHEHHE C IBYMs MIEPEMEHHBIMH U €ro Tpaduk
2.8 Pemenue cucrem IByX JTMHEHHBIX YPABHEHUUN C IBYMsI IEPEMEHHBIMU
29 Pemienue cucreM AByX ypaBHEHMH, OJHO M3 KOTOPBIX JUHEWHOE, a APYyroe — BTOPOM
' CTENEHN
2.10  I'paduueckas MHTEpIIPETAIUS CUCTEMbI YPAaBHEHU ¢ ABYMS IIEPEMEHHBIMU
2.11  PemeHne TEKCTOBBIX 3aJ1a4 AJIreOpandecKuM CIIOCOO0M
2.12  YucnoBble HEpaBEHCTBA U UX CBOICTBA
2.13  Pemienue MTMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM

71




2.14

Pemrenne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU

2.15  KsamgparHble HepaBEHCTBA

516 I'paduueckas wuHTEpHpeTalyisi HEPAaBEHCTB M CUCTEM HEPABEHCTB C  ABYMS
' HepEMEHHBIMU
3 OyHKIMU

31 KBanpatuunas ¢ynkuus, e€ rpadgux u coiictBa. [lapaborna, KoopauHATHl BEPIIUHBI
' napaboJibl, 0Ch CHMMETPHUH MapadoJIbl

3.2  I'paduku pynkumit y=Kkx, y=kx+b u ux cBoiictBa

3.3  I'paduxu pyukuuii y=K/X, y = X 1 ux cBoiicTBa

3.4  TI'paduku GpyHKUHMH , 1 NX CBOHCTBA
4 Uucnoble NOCIIEI0BATEIbHOCTH

41 Onpenenenre M CHOCOOBl 3aJaHUSl YHUCIOBBIX IIOCJIEIOBAaTEIbHOCTEH. 3ajaHue
' MOCIIE0BATEIBLHOCTH PEKYPPEHTHOM PopMyioii u hopMyIioit N-ro uieHa

4.2 Apudmernuaeckas nporpeccus. Popmyisl N-To wieHa apuHMETHUECKONW MPOTPECCHH,
' CYMMBI IIEPBBIX N YWICHOB

43 I'eomerpuueckas nporpeccus. @opMyibl N-ro 4jieHa T€OMETPUUYECKOM IPOrpPECCHH,
' CYMMBI [IEPBBIX N YWICHOB

44 N300paxenune 4neHOB apu(PMETUUECKON U T€OMETPUUYECKON MpOrpeccuil ToukaMu Ha
' KOOPAMHATHOM IUIOCKOCTH. JIMHENHBINA U SKCIIOHEHLIMAIBHBIN POCT

45 | CnoxHble MPOLEHTHI
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PABOYASA NTPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
HA YIJIYBJEHHOM YPOBHE B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJMH M3 OCHOBHBIX DPAa3/EJIOB IIKOJHLHOM MaTeMaTHKW, MUMEIOIIH
CBOEH IENbI0 00ECTeUnTh W3YYEHHE CBOWCTB W pa3MepoB (GUTYp, MX OTHOIICHHH W
B3aMMHOE PACIIONIOXKEHHE, OMUPAETCS Ha JJOTUYECKYI0, T0Ka3aTeabHYI0 JIUHUIO. [[eHHOCTh
W3Y4YCHUSI TEOMETPUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs 3aKIIOYACTCS B TOM,
4yTOo OOYyYarolMiCAd YYUTCS TMPOBOJUTH JOKA3aTENIbHBIE PACCYXKICHUS, CTPOUTH
JIOTUYECKUE YMO3aKJIIOUEHHUs, JIOKAa3blBaTh MCTHUHHBIC YTBEPXKICHUS U  CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, NPOBOAUTH PACCYKICHHUS «OT MPOTHUBHOTO», OTINYAThH
CBOMCTBa OT NpPHU3HAKOB, (GopMynHpoBaTh oOpaTHbIe yTBepxkAcHUs. Ocoboe 3HauUeHUE
JOKa3aTelbHAs IUHUS UMEET JUTsl YIITYOJIEHHOTO U3YUeHUS MaTeMaTHKH.

[{enpt0 M3y4YEHUS TEOMETPHUM SIBJISICTCS HCIIOJIh30BaHHE €€ KaK WHCTPYMEHTA IIPH
pEIICHNH KaK MaTeMaTHYECKUX, TaK U MPAKTUYSCKUX 3a/]ad, BCTPECUAIONTUXCS B PEATbHOU
xu3HU. OOydaromuiicss JODKEH HAy4YUThCS OMNPENENsTh TeOMETPUYECKyro (Gurypy,
OMKCHIBATh CIIOBAMU 4YEPTEXK WM PUCYHOK, HAUTH IUIOMIA[b 3EMEIBHOTO YYacTKa,
paccYUTHIBATh HEOOXOAUMYIO JITTMHY ONTOBOJOKOHHOTO Kabels Win TpeOyeMble pa3Mepsl
rapaxa Jjsi aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTENbHAS JUHUS B
n3ydeHuu reomeTpuu. [Ipy pemreHnn 3amad MPaKTUYECKOTO XapakKTepa 00ydaroutuics
YYHUTCSI CTPOUTHh MaTEMaTHUYCCKHUE MOJICTH PEabHBIX JKU3HEHHBIX CHTYAIlUd, MPOBOJINUTH
BBIYHCIICHUS U OIICHUBAThH aJICKBAaTHOCTD MOTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YueOHOro Kypca yriyOJIEHHOTO M3YUEHUs] TEOMETPUU COCTOUT B TOM,
YTO 00ydYaromuecs HE MPOCTO 3HAKOMATCSA C OMPEACIEHHBIMU MOHSATHUSMHU, & YBEPEHHO
oBianeBatoT uMH. CyIIeCTBYIONIME TEMbl MPOrpaMMbl 0a30BOT0 Kypca TE€OMETPUHU
u3y4yarorca Ha Oojee TIyOOKOM YpoBHE, a oOydarougecss MNpUOOPETaroT YMEHUS,
MTOMOTAIOIINE UM YBEPEHHO NMPUMEHSATH CBOM 3HAHUS HE TOJIBKO B MaTEMaTHKE, HO W B
CMEXHBIX TIpeIMeTax, Mpexae Bcero (u3uke W MHPOpMATHKE, a TAKKE IMOJIH30BATHCS
MOJTyYCHHBIMH 3HAHUSMU TIPU PEIICHUN TPAKTUYECKUX 3a]1ad.

CornacHo ydyeOHOMY I1aHy B 7—9 Kjaccax u3ydaercsl yriIyOJIEHHBIN y4eOHBIH Kypc
«'eomeTpus», KOTOPBIM BKIIOYAET CIEAYIONINE OCHOBHBIC pAa3feibl COACPIKAHMUS:
«Hauana reomerpumn», «TpeyronbHukm», «OKpYXKHOCTHY», «UETBIPEXYTOIBHUKNY,
«ITomobuey», «IneMeHTsl TpuroHoMetTpum», «llnomaam», a Takke «MeToa KOOPAUHATY,
«Bekrops», «IIpeobpazoBaHust MIOCKOCTH.

OO1mee yncno YacoB, OTBEAEHHBIX IS M3y4eHHUs1 yueOHoro kypca «['eomerpus», —
306 4vacoB: B 7 kiacce — 102 ygaca (3 waca B Henmeno), B 8 kimacce — 102 yaca (3 yaca B
Heneno), B 9 kiacce — 102 yaca (3uaca B Hefiento).

Bo3moskHa KOppeKTUPOBKA OOIIETO YKCJIa YaCOB, PEKOMEHAOBAHHBIX IS U3yYCHHUS
y4eOHOTO Kypca, ¢ Y4eTOM WHIUBUIYATBHOTO TIOJIX0/1a 00pa30BaTEIbHBIX OPraHU3aIuil K
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yIayOJIeHHOMY HM3y4Y€HHI0 TEOMETPHUH, B paMKaX COOJIOJEHUS TMTHEHUYECKHX
HOPMATHUBOB K HEZCJIIbHON 00pa30BaTeIbHON Harpy3Ke.

COIAEPKXAHUE OBYYEHMUSA

7 KJIACC
Hauaga reomerpun

Hcropust BOSBHUKHOBEHUS U pa3BUTUS reomMeTpud. HadanpHble TOHATUS T€OMETPUU.
Touka, npsimasi, oTpe3ok, nyd. llonarue o0 akcuome, Teopeme, AOKa3aTEIIbCTBE,
ONPEIETICHUN.

B3anmHOe pacnosokeHue TOYEeK Ha npsaMou. l3mepeHue MHBI OTpE3Ka,
pacCTOAHUE MEXIY TOYKAMMU.

ITonymockocTs 1 yroia. Buasl yrios. M3mepenue BenuuuH yrios. BepTukaibHele U
cMexHbIe yribl. [lapamiensHple U nepneHIUKYJIIApHbIE NpsMble. PaccTosiHue OT TOYKM 10
npssMoil. buccekrpuca yriua.

Jlomanasa. Bwuael nomaseix. JlimHa JsomaHon. MuoroyronsHuku. Ilepumerp
MHOT'OYToJIbHUKA. [[OHSATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBrUYHBIE TPEACTABICHHS O PABEHCTBE (PUTYP, X PACTIOJIOKEHUH, CHMMETPHUHU.

[Ipocreiimue noctpoenuss. UHCTpyMEHTHI 111 U3BMEPEHHUM U TOCTPOEHHUI.
TpeyroabHuKu

Buasl  TpeyrosibHUKOB:  OCTPOYI'OJIbHBIE,  IIPSAMOYTOJIBHBIC,  TYIOYTOJIBHBIE,
paBHOOEpEHHBIE, paBHOCTOpOHHME. MeanaHa, OucceKTpuca v BbICOTa TPEYTOJIbHHKA.

PaBeHcTBO TpeyronbHUKOB. [1epBblii 1 BTOPOM NMPU3HAKU PABEHCTBA TPEYTOJIbHUKOB.
PaBHOOepeHHbIE TPEYrOJIbHUKM W HMX cBoWcTBa. llpu3Hak paBHOOEAPEHHOIO
TPEyTOJbHUKA. TpeTUil NIPU3HAK PAaBEHCTBA TPEYTOJIbHUKOB.

CooTHomieHMsT MEXAYy CTOPOHAMM W yIVIAMM TpeyroiabHuKa. HepaBeHCTBO
TpeyroJibHuKa. HepaBeHCTBO O NIMHE TOMAHOM.

CummMmerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMeETpuH. I[IpumMephl
CUMMETPHUH B OKPYKAIOLLEM MUPE.

I[HapanienbHbie npsivbie. CyMMa yIiioB MHOTOYTOJIbHMKA

[TapannenbHOCTh NPSAMBIX, HCTOPUYECKUE CBENCHUS O mocTtynare EBknuaa u o poiau
JlobayeBCKOr0o B OTKPHITMM HEEBKIMIOBOM reoMerpuu. CBoWcTBa M NpPHU3HAKU
napajuiesibHbIX MpsAMbIX. CyMMa YIJoB TpeyrojbHUKa. BHENIHHWE yTIiibl TpeyroJIbHHKA.
CyMMa BHYTPEHHHX YIJIOB MHOIOYTOJIbHMKAa M CyMMa BHELIHUX YIJIOB BBIITYKIIOTO
MHOT'OYTOJIbHUKA.

IIpsiMoyroJibHbIe TPEYIrOJIbHUKH

Ilpu3Haku paBeHCTBAa NPSIMOYTOJBHBIX TPEYroyJbHUKOB. llepnenaukynsap wu
HakJIOHHAs. CBOWCTBO MeOWaHbl MPSMOYIOJBHOTO TpPEYTOJIbHUKA, TNPOBEAEHHON K
runorenyse. [IpaMoyrosbHbIi TPEyroJbHUK C yIiioM B 30°.

OKpy:XHOCTH
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[ToHsATHS OKPYKHOCTH M KPYyTa. DJIEMEHTHI OKPY>KHOCTH U Kpyra: LIEHTp, paauyc,
IWaMeTp, XOpAa, UX CBOWCTBA. B3amMHOE pacrojoXeHUE OKPYKHOCTU M MPSMOM.
KacarenpHasd u cekymas K oKpyKHOCTH. OKpY>KHOCTb, BIIMCaHHasi B yroil. IIpocreiimue
MIOCTPOEHUS C TOMOIIBIO IUPKYJIS ¥ JINHEHKH.

I'eomeTpuYeckue MecTa TOYEK

[TonsiTe 0 reomMeTpuuecKOM MecTe TOYeK. [Iprumeppl reOMETpUYECKUX MECT TOUYEK
Ha IUIOCKOCTH. bHCCeKTpuca yrila ¥ CEepEeIMHHBIA NEPHEHIUKYISAP K OTPE3KYy Kak
reoMeTpudeckre Mecta Touek. OnucanHas OKpPYKHOCTh TPEYroJibHHKa, €€ IeHTp. MeToa
Tr€OMETPUYECKUX MECT TOUYEK MPU PEHICHUH T€OMETPUUYECKHX 3a1ad.

ITocTpoeHus ¢ MIOMOIIBIO HUPKYJIA U JIUHEHKH

Ucropuueckue cBenenus. OO0CHOBaHUS MPOCTEUIINX TOCTPOSHUH, ITAlbl 33/1a4d Ha

IIOCTPOCHHUS, PELICHHE 3a/1a4 Ha IOCTPOCHUE LIUPKYJIEM U JIMHEUKOM.

8 KJIIACC
YerbIpEéXyroJbHUKH

[Tapannenorpamm, ero npu3Haku U cBoicTBa. [IpsmMoyroiabHUK, poMO, KBajapaT, UX
npusHaku u cBoiictBa. Tpaneunus. PaBHoOeapenHas Tpameuus, e€ cBOMCTBA U MPU3HAKU.
[IpssmoyrousibHas Tpanenus. CpenHsis IUHUS TPATICLHH.

Cpennsass nuHUSA TpEyroyJbHMKA. MeTox YIBOEHUS MEIHWAaHbl TPEYrOJbHHUKA.
Teopema 0 nepeceyeHun MeInaH TPEYTOIbHUKA.

Teopema Paneca, TeopeMa O NPONMOPLUUOHAIBHBIX OTpe3kax. Teopema BapuHboHa
JUTSl IPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.
[{eHTpanbHO-CUMMETPHUUHBIE (PUTYPHI.
ITonoOue

ITomobue  TpeyrompbHUKOB, KOdbduimeHt moxodbus. IlpusHakum  momoOus
TpeyrojbHUKOB. [IpruMeHeHne noaoOus Mpu peueHu reOMETPUUYECKUX U MPAKTUYECKUX
3a11ay.
ILnomans

[Tonstue o muomaau. CpoiicTBa miomaaed reomerpudeckux ¢uryp. Ipocreitmme
dbopMyIIbl 1715 TIOIIAM TPEYTOJIbHUKA, Napajuiesorpamma, pomoa u tpaneuuu. [lnomann
no100HbIX (uryp. OTHOIIEHUE TUIOIIAIeH TPEYTrOJIbHUKOB.
Teopema Iludgaropa

Teopema IIudaropa. [Ipumenenue treopemsl [Iudaropa npu peneHnn NpakKTUYECKUX
3aaad4.
JIeMEeHTbl TPUTOHOMETPHUH

CuHyC, KOCHHYC, TaHIM€HC M KOTAaH[€HC OCTpPOro yria MpsIMOYTOJIbHOIO
TpeyroibHuka. Tpuronomerpuueckue ¢GyHkuuu ymoB B 30° 45° u  60°
[TponopioHaIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIBHUKE.
Yribl M 4eThIPEXYT0JbHUKH, CBA3aHHbIE C OKPYKHOCTBHIO
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BrnmcanHble M IEHTpadbHBIE YIVIBL, YTOJ MEXKAY KAacaTeNIbHOM M XOpPIOH. YTIIbI
MEXIY XOpJaMHu U CEKyIIMMH. BIIMCaHHBIE U ONMCAHHBIE OKPYXXHOCTH TPEYIOJIbHUKA
Y 4eTBIPEXYToNbHUKU. CBOMCTBA M IPU3HAKK BIIMCAHHOIO YETHIPEXYTOIbHUKA. B3anmHoe
pacnojoxxeHue AByX okpyxkHoctel. Kacanue okpyxxHoctel. OOmiue KacaTellbHbIE K IBYM
OKPY’KHOCTSIM.

9 KIJIACC
Pemenue TpeyroJibHUKOB

Cunyc, kocunyc, TanreHc yrioB ot 0° mo 180°. OcHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. POpMyJIbl NPUBENCHHS. PellleHne TpeyroJbHUKOB. TeopeMa KOCHHYCOB U
TeopeMa CUHYCOB. Pelenne npakTHYeCcKux 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB
Y TEOPEMBI CUHYCOB. Pelenue 3a1a4 reoMeTpu4ecKol ONTUKH.

Tpuronomerpuyeckue (HopmyJibl s IUIONIAAM TPEYTOJIbHHUKA, MapaijiesiorpaMma,
pomb0a, Tpanenuu. Gopmyna I'epona. @opmysa mIonaax BHITYKIOTO YETHIPEXYTOIbHUKA.
IHoxoOue TpeyroibHUKOB

Xopapl U MOAOOHBIE TPEYrOJIBHUKU B OKpYXKHOCTU. Teopema O MNpOU3BEACHUU
OTPE3KOB XOpJ, TEOPEMBI O NIPOU3BEACHUM OTPE3KOB CEKYIIMX, TEOpemMa O KBaapare
KacareapHOU. I[IpuMeHeHue npu peleHnr reoMeTpudeckux 3anad. Teopembl UeBsl u
Menenas. [lonsitue 0 roMoTETHM.

MeTtoa koopauHaT

VYpaBHeHUEe NPSAMOIN Ha MIOCKOCTH. YTJIOBOW KO3(P(PUUMEHT U CBOOOJHBIN WIEH, UX
reOMETpUYECKUid CcMbICH. [lapanienbHOCTs M NEPHEeHAMKYJISAPHOCTh MPsAMBIX (depes
YTJI0BOM KO3 (ULIUEHT).

YpaBHeHHE OKpyXHOCTH. HaxoxkneHue nepeceyeHHil OKPYKHOCTEM U MPAMBIX B
koopauHatax. opmyra pacCcTosiHUAS OT TOYKM 110 IpsAMoM. [Imomans mapamienorpamMmma B
KOOpAMHATAX, HOHATHE 00 OpMEHTHUPOBAaHHOW mutomaay. [lpuMenenne Metona KOOpAMHAT
B IIPAKTUKO-OPHUEHTHUPOBAHHBIX T€OMETPUUYECKHX 3a/1a4ax.

BekTops!

Bektoppr Ha miockocTH. CrokeHHMe ¢ BBIYMTaHUE BEKTOPOB — IpaBHia
TPEYTOJbHUKA W IMapajulesiorpaMMa. YMHOXEHHE BEKTOpa Ha uwucio. KoopauHatsl
BekTOopa. CIJIOKEHHWE W BBIYWTAHWE BEKTOPOB, YMHOXKEHHE BEKTOpa HA 4YHUCIO B
koopauHarax. [I[pumeHeHre BEKTOPOB B (pU3UKE, LIEHTP Macc.

[Tonsitue o Gasuce (Ha mIockocTu). Pasnoxenus BekTopoB mo Gasucy. CkamsipHOe
POU3BEICHUE BEKTOPOB, T'€OMETPUUYECKUA CMBICI U BbIp@XEHHE B JE€KAPTOBBIX
KoopauHarax. JIuctpuOyTUBHOCTh CKalIsIpHOro mpousBeaeHus. CKalspHOe NMPOU3BEICHUE
U npoerupoBanue. [IpumMeHenue ckaasipHOro MPOU3BEAEHUSI BEKTOPOB JUIsl HAXOXKICHUS
JUTUH Y yTJI0B. Pelllenre reoMeTpuyecKux 3a1a4 ¢ IOMOIIBIO CKAISIPHOTO IPOU3BEICHMUS.
JJINHA OKPYKHOCTH M IJIOIIAIb KpPyra

IIpaBuiibHBIE MHOTOYTOJIBHUKHU. [[muHa okpyxkHOCTH. I’ pamycHas u pagnanHas Mepa
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yIJla, BBIYMCIEHWE JUIMH AYr OKpyKHOocTeu. Ilmomanes Kpyra, cexropa, CErMeHTa.
HcTopuueckue cBeleHUs: 00 U3MEPEHNUH JUIMHBI OKPYKHOCTHU U IUIOIIAIU Kpyra.
JIBMKEeHMS TJIOCKOCTH

IenTpanbHas cumMetpusi. LlenTpanbHo-cumMmeTpuunble ¢urypsl. [ToBopot. OceBast
cumMeTpusi. DUrypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOpPOM ocu. IlapasensHbii
IIEPEHOC.

[TonsiTre aBMXKEHUS U ero cBoiicTBa. PaBencTBo uryp. [lposiBienus cummeTpun B
IPUPOAE, KUBOIMCH, CKYJIbOTYype, apxuTekrype. Komno3unuu ABumXeHU (mpocTeiiine
npumMepsl). [IpuMeHenne B reoMeTpuyecKux 3a1aqax.

INPEAMETHBIE PE3YJIbTATBI

K xonity oOydeHuss B 7 kjacce o0Oyd4aroUuicsl MOTYYUT CIEAYIOMINUE MPEIMETHbBIC
pEe3ybTaThI:

Pacnio3HaBaTh HW3y4YeHHBIE TE€OMETPUYECKHUE (DUIYpBI, ONPEAENATh HX B3aUMHOE
pacrnojoxkeHue, u300paxkarb TE€OMETpPUYECKUE (UTYPBI, BBIIOJHATH YEPTEXKHU IO
yCiaoBUIO 3amaud. M3MepATs JIMHEHHBIE W YIJIOBBIE BEIWYMHBL. Pemars 3amauud Ha
BBIYMCJICHUE JIJIMH OTPE3KOB U BEJIUYHUH YTJIIOB.

IIpoBOAUTE NPUKUAKY M OLICHKY JIMHEHWHBIX M YIJIOBBIX BEJIMYMH IIPEAMETOB B
peaabHOM KU3HU, pa3MEpOB MPUPOJHBIX OO0BEKTOB. PasznmuuaTe pasMepbl 3THX
OOBEKTOB 0 MOPSAIKY BETUUHHBI.

CtpouTh 4epTEXRU K FEOMETPUUECKUM 33/1a4aM.

ITonp30BaThCAd MpPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh NMPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

IIpoBOAUTE TOTHUYECKUE PACCYKIECHUSA C UCIIOIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

ITonp30BaThCA MpU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEAEHHOM K THUIIOTEHY3€ MPSAMOYIOJIBHOTO TPEYTrOJbHUKA, B PEIICHHUU
F€OMETPUYECKUX 3a4a4.

Onpenenars MapamieIbHOCTh MNPSIMBIX C MOMOIIBI YIJIOB, KOTOpbIE 00pasyer C
HAMH cekymas. OnpenensTe MNapajuieIbHOCTh NPSAMBIX C TMOMOIIBK PaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSMOU J0 TOUEK APYTOU MPSIMOM.

Pemate 3amaun Ha KiieTyaToit Oymare.

[IpoBOAUTH BHIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIE 3HAUEHHUS YIJIOB B
F€OMETPUYECKUX 33/ladyax C HCHOJIb30BAHHEM CYMMBbI YIJIOB TPEYTrOJBHUKOB H
MHOTOYTOJIBHUKOB,  CBOMCTB  yIJIOB, OOpa30BaHHBIX MpHU  TEPECEUCHUU JIBYX
NapajuleNIbHBIX MPSAMBIX CEKyIIEH. Pemars npakTnyeckue 3a1aun Ha HAX0XKIAEHUE YIJIOB.

Brnanets nousitueM «reomerpuyeckoe Mecto Touek» (naiee - ['MT). Onpenensith
OMCCEeKTPHUCY yTIJia U CEPEeNUHHBIN MEPNeHAUuKysap K oTpe3ky kak I'MT. Tlomnb3oBaThes
nousitueM [I'MT mpu nokasaTenbCTBe N€OMETPUYECKUX YTBEPKIACHHM WM IPU PELICHUU
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3a/1ay.

@OopMyNIHMpOBaTh ONPENEICHUS OKPY>)KHOCTH M Kpyra, XOpAbl M JAUaMmeTpa
OKPY’>KHOCTH, YBEPEHHO BJIaJIETh UX CBOWCTBAMU. YMETh JOKa3bIBaTh U IPUMEHATH JTU
CBOMCTBA IIPU PELICHUY 3a/]a4.

BiageTs NOHATHEM ONKMCAHHON OKOJIO TPEYIOJIbHHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ meHtp. Jloka3piBaTh M HCHOJB30BaTh (HAKTHI O TOM, YTO OHCCEKTPHUCH YIJIOB
TPEYTOJIBbHUKA [IEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE MTEPIICHIUKYIISIPbI
K CTOPOHAM TPEYTOJIBHUKA NIEPECEKAIOTCS B OJTHOU TOYKE.

Bragets MOHATHEM KacaTeJbHOM K OKPYXKHOCTH, IIOJb30BAaThCSI TEOPEMOU O
NEPIEHANKYJIIPHOCTH KacaTeIbHOM M paanyca, IPOBEACHHOIO K TOYKE KACAHMSL.
Jloka3pIBaTh PaBEHCTBO OTPE3KOB KACATEJIBHBIX K OKPY)KHOCTH, IPOBEAEHHBIX U3 OJHOU
TOYKH, U IPUMEHSATH 3TO B PEILICHUU T€OMETPUUECKUX 3a/1a4.

Jloka3pIBaTh U MPUMEHATH NMTPOCTENIINE TE€OMETPUIECKUE HEPABEHCTBA, IIOHUMATh UX
MPAKTUYECKUNA CMBICII.

[IpoBOAUTE OCHOBHBIE TE€OMETPUYECKHE IIOCTPOCHUS C IOMOLIBIO LUPKYJIS U
JIMHENKU.

K kxonny oOyueHus B 8 kjacce oOydaromuiics MOJYyYUT CIEAYIOLIUE MPEAMETHBIE
pE3yJIbTaTHhI:

Pacno3HaBaTh OCHOBHBIE BH/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TI0JIb30BaThCS UX
CBOWMCTBAaMH TNPHU PEIICHUM T€OMETPUYECKUX 3a1ady. Pa3znuyaTe NpU3HAKUM U CBOMCTBA
napajienorpaMma, pom6a u IpsIMOYTOJIbHHUKA, J0Ka3bIBaTh UX M YBEPEHHO MPUMEHSTH
IPYU PEUICHUU T€OMETPUUECKUX 3aau.

Hcnonb30BaTh CBOMCTBA TOUKU IEPECCUEHUS MEIMaH TPEyroJbHUKA (LIEHTpa Macc) B
penieHnu 3a1ad.

Bragete moHsATHEM CpenHEH JIMHMM TPEYTOJIbHMKA M TpalleUWd, NPUMEHSTh HUX
CBOMCTBa MNpU pEeHIeHUH TeoMeTpudeckux 3anad. Mcnonb3oBaTh Teopemy Daneca u
TEOpEMY O MPOMOPLUUOHAIBHBIX OTPE3KaX, NPUMEHSITh WX ISl PEIICHUS MPAKTHUYECKUX
3a11ay.

Pacnio3HaBaTh 1EHTpadIbHO-CUMMETPUYHBIE (PUTYPBHl U HCIOJIB30BaTh HUX CBOMCTBA
IIPU pELICHUU 3a/]a4.

Brnagers moHsATHAMH <~ TIOOOWS  TPEYTOJILHUKOB, KoddduimeHnta momoowus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TpPEYroiabHUKOB. MMeTh mpelIcTaBiICHHUE O
npeoOpa3zoBaHuu OO0 U 0 MoJ00HBIX purypax. Ilonb3oBaThcs MpU3HAKAMK OO0
TPEYTOJIbHUKOB TPU PEHICHUH TeOMETPUYECKUX 3aaady. Jloka3piBaTh M TNPUMEHATH
OTHOLIEHUSI TPONOPLUOHATBHOCTH B TMPSIMOYTOJbHBIX TpeyrojibHUKax. IlpumeHsTh
noao0ue B MPAKTUYECKUX 3aja4yax.

BeiBonuTh M HCMONb30BaTh MpocTediire (HopMysbl A IUIOMIAAU TPEyroJIbHUKA,
napajuieorpaMma, pom0a U Tpaneuuu. Beaucnars (pa3iauuHbIMH CIOco0aMu) IIIOMIab

78



TPEyrojbHUKAa M IUIOMAAX MHOTOYTOJNbHBIX (GUryp (MOJIb3YyACh, TINie HEOOXOIMMO,
KaJIbKYJIATOpOM). 3HaThb OTHOLIEHHME IUIOIAACH MOAOOHBIX (UIYpP U NPUMEHATH NPU
pemeHn# 3a1a4. [ [puMeHsTh oy4yeHHbIe YMEHUS B IPAKTUYECKUX 3a/1a4aXx.

[Tonp3oBatbest Teopemoit [ludaropa miast pereHns reoOMeTpUYecKiX U MPaKTUIECKUX
3ama4. CTpoUTh MaTeMaTHYECKYI0 MOJENIb B NPAKTUUECKHUX 3a7adyax, CaMOCTOATEIbHO
JieNaTh YepTEX U HAXOAUTh COOTBETCTBYIOIINE JUTUHBI.

Bnagets moHsATHEM BIMCAHHOTO U IEHTPAIBHOTO yTiia, YIiia MEXAY KacaTelbHON U
XOp/IOH, OMHMCAHHON W BIHMCAHHON OKPYXXHOCTH TPEYTOJbHUKA M YEThIPEXYTOJIbHUKA,
IPUMEHSTh UX CBOMCTBA MPU PEUICHUH 3aay.

[IprMeHATh TOTY4YECHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTeMaTHYECKUE MOIEIH
JUIs  3aJad4  peaJbHOM JKU3HU U TPOBOJUTH COOTBETCTBYIOLME BBIYMCICHUS C
OpPUMEHEHHEM  ToJ00us W TPUTOHOMETpUM  (MOJIB3YACh, TJ€  HEOOXOAMMO,
KaJIbKYJIITOPOM).

K xonity oOydeHuss B 9 kjacce oOydarouuidcsi MOJYyYUT CIEAYIOMINUE MPEIMETHbBIC
pe3yJIbTaThI.

3HaTh TPUTOHOMETpUYECKHEe (GYHKIMHU OCTPHIX YIJVIOB, YMETh HaXOIUTh C WX
NOMOIIbIO  pa3JIMYHbIE  3JEMEHTbl  NPSIMOYTOJBHOIO  TPEYroJIbHUKAa  («pelieHne
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxXxoauTh (C MOMONIBI0 KaJNbKYJSATOpA) IJIUHBI U
YTJIbI 17151 HETAOJIMYHBIX 3HAUYEHUN.

[Tonb3oBaTbca (opMynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXKAECTBOM  JUIA  HAxXOXKICHUS  COOTHOLIEHWHM  MEXAY  TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Jloka3pIBaTb TEOpPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, MPUMEHATh WX A
HAXOXKJEHUSI PAa3IUYHBIX DJIEMEHTOB TPEYTOJIbHHKA («PEIICHUE TPEYyroJbHUKOBY), MpU
pELIEHUM TEeOMETPpUUYECKUX 3adad. [IpuMEHSATh MOJy4YEeHHbIE 3HAHWUS NPU PELICHUU
MIPAKTUYECKUX 3a/1a4.

[IprMeHATh TPUTOHOMETPUIO B 3aJadyax Ha HAXOXKICHHUE IUIOLIAIH, BBIBOOUTH M
BJIAJAETh  TPUTOHOMETPUYECKUMH  (QopMynamMu O  IUIOMAAUM  TPEyroJibHUKAa,
napajjenorpamMma, pom0Oa, Tpaneuuu, BBIBOJUTh M NpUMEHATH (Gopmyny ['‘eponHa u
dbopmMyTy IS TUTOIIIAIH BBITYKIIOTO Y€THIPEXYTOIBHUKA.

NUmers npencraBieHue O TOMOTETHM, IPUMEHATh B MNPAKTUYECKUX CUTyalHsX.

Hcnons3oBath Teopembl UeBbl 1 MeHenas mpu peieHuu 3aiad.

Hcnonb30BaTh TEOPEMbI O BIUCAHHBIX yriax, yriaX MexAy XopAamu (CeKyIIMMHU) U
yIJI€ MEXYy KacaTeJIbHOW U XOPJOU MPU PELICHUH F'€OMETPUUECKUX 3a1a4. Jloka3piBaTh U
MPUMEHSITh TEOPEMBI O TPOU3BEICHUM OTPE3KOB XOpH, O IPOU3BEACHUU OTPEZKOB
CEKYILIHX, O KBaJIpaTe KacaTeJIbHOM.

Brangets moHsTHEM KOOpAWHAT HA TUIOCKOCTH, pabOTaTh C ypaBHEHUEM MPSMOM Ha
IUIOCKOCTH. Bnanets mnoHATHAMU yrioBoro ko3dd@uimeHta u CBOOOAHOTO 4IIEHA,
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MOHUMATh UX T€OMETPUUYECKUI CMBICIT U CBA3b YITIOBOTO KO3 (UIIMEHTa C BO3PACTAaHUEM U
yObIBaHUEM JIMHEWHON (QYHKIMHU. YMETh pelaTb METOAOM KOOPJAUHAT 3ajjaui, CBA3aHHbIE
C TMAapaJuIeJbHOCTBI0 M TNEPIEHIUKYJSPHOCTBIO IMPSAMBIX, I[EPECEUYECHUEM IPSMBIX,
HAXO0XKJIECHUEM TOUYEK IEPECECUECHUS.

BBIBOIUTE M BIIAJETh YPAaBHEHUEM OKPYKHOCTH. Mcmosp30BaTh METON KOOPAMHAT
JUISL HaxOXXJIEHUs IEpPECEUECHUd OKpYXKHOCTe U mpsAMbIX. Bragets Qopmynamu
pPAcCTOSIHUSL OT TOYKU 10 NPSIMOM, IUIOIIAAW MapajuiejorpaMma B KOOpAMHATaX, UMETh
NOHATHE 00 OpueHTUpoBaHHOW Twiomaau. Ilosbp30BaThC METOAOM KOOpPAMHAT Ha
IUIOCKOCTH, IIPUMEHATH €ro IPU PEIICHUH TIE€OMETPUYECKHX M IPAKTUYECKUX 3a7ad.
[IpuMeHATh METO KOOPAMHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7a4ax.

BiianeTs moHsATHEM BEKTOpPA. YMETh CKJIAJIBIBATh U BBIYUTATh BEKTOPBI, YMHOXKATh HA
YHCIIO, BIAJAECTh IPABUIAMH TPEYTrOJIbHUKA U NapajuienorpaMma. Biuaaets npakTH4ecKuMu
UHTEPHPETALUSIMU BEKTOPOB. YBEPEHHO MOJb30BATHCS KOOpJAMHATAMU BEKTOpa. Bianets
CJIO’KEHUEM U BBIUUTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOPA HA UHUCIIO B KOOPAUHATAX.

Nmetr mnpencraBieHue o Oaszuce (Ha TIUIOCKOCTH). PackianbiBaTh BEKTOPHI MO
0a3ucy. PackianbiBaTh BEKTOPHI CHJI C IOMOILBIO POCLIUPOBAHUS U TPUTOHOMETPUUYECKUX
cooTHoeHuH. [IpuMeHsTh MoTy4YeHHbIE 3HaHUS B IPOCTEUIINX (PU3MUECKUX 3aauax.

Biagete NOHATHEM  CKaJspPHOIO IPOM3BEIEHUS BEKTOPOB, IOHMMATh €rO
IFE€OMETPUYECKAN CMBICII M YBEPEHHO II0Jb30BAaTHCSI €r0 BBIPAXKEHHEM B JEKAPTOBBIX
KOOpJIMHATax. 3HaThb JUCTPUOYTUBHOCTh CKAISIPHOTO MPOU3BEACHHUS U €ro CBA3b C
npoeurpoBaHueM. [IpuMEHATh CKalIsipHOE MPOU3BEICHUE BEKTOPOB [JIsi HAXOXKICHUS
JUIMH U yIJIOB. PemaTs reoMeTpuyeckre 3a/ladyu ¢ MOMOUIBI0 CKAISPHOTO MPOU3BEACHUS.
Hcnonb30BaTh CKaISIPHOE MPOU3BEJICHUE BEKTOPOB B aNreOpamyecKux U (PU3HYECKHUX
3a/1a4yax.

Biagers NMOHATHSAMHM NMPABUJIBHOTO MHOTOYTIOJIBHHKA, JUIMHBI OKPYKHOCTH, JUJIMHBI
OYyTU OKPYKHOCTH W PaJMAHHOW MEpPBI yIia, BBIYMCIATH ILIOIIAAb KPyra U €ro 4acTeu.
[Tonumate cmbica uyucna mw. [IpUMEHSTh TOJNy4YeHHbIE YMEHHUS TPU PELICHUU
MPaKTUYECKUX 3a7a4. 3HaTh UCTOPUUECKHUE CBEICHHS 00 M3MEPEHHH JUTMHBI OKPYKHOCTH U
IUIOLIAAM KpyTa.

Nwmetsb npencraBieHue o npeoOpa3oBaHuU IMIIOCKOCTH, O ABMKeHUsX. HaxoauTs ocw,
HEHTPbl CHUMMETpPUHM (UTYp, LIEHTPHl MOBOPOTA, HAXOAWUTH KOMIIO3MIIMU MPOCTEHIINX
npeodpazoBaHuil. [IpUMEHSTh ABMXKEHHUS IUIOCKOCTU TPHU PEIICHUU T'€OMETPUUECKUX
3a/1ay.

[IpuMeHATh MOJyYEeHHbIE 3HAHUS HA MPAKTHUKE — CTPOMTh MAaT€MAaTUYECKHE MOJIETU
JUISL  3a7ad  peaJbHOM KU3HU U TNPOBOAUTH COOTBETCTBYIOLIME BBIYHMCICHUS C
IPUMEHEHUEM NOJI00MS M TPUTOHOMETPUUECKUX (PYHKIUHN (MOJIB3YACh, I/1€ HEOOXOAUMO,
KQJIBKYJISITOPOM).

80



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbIe
Ne ni/mm P Konrpoabnbie IIpakTHyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Hauana reomerpuu. I[Ipocrenmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA 28 1 bubmmorexa LIOK
P P ' https://m.eds00.ru/78c146¢c4
N3mepenne reoMeTpuiecKuX BeTUIHH
bubnuoreka [{OK
2 T 1 1
PEYTOITLHIKH 9 https://m.edso0.ru/78c146¢4
[TapamnensnocTs. CymMa yrioB bubanorexa [JOK
3 15 1
MHOI'OyT'OJIbHUKA https://m.edsoo.ru/78c146¢c4
4 IIpssmMoyTonIbHBIC TPEYTOIBHUKHI 7 bubmorexa [JOK
pAMOY pey https://m.edsoo.ru/78c146¢4
bu6nunorexa LIOK
r 1
> COMETPHTCCKHE HEpaBeHCTRa > https://m.edso0.ru/78c146¢4
OxkpyxHOCTh. ['eOMeTpHUUYECKHE MECTa TOYECK.
6 HOI(::)Z OEHUS C TIOMO TI:)IO UPKYJIS U 18 1 bubmorexa [JOK
luo HPIO HHPEY https://m.edsoo.ru/78c146¢4
JIMHEHKH
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 10 1 bu6nunorexa LIOK
3HAaHUU https://m.edso0.ru/78c146¢4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTtpoabhubie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
N bubnuorexa [IOK
L HervipExyrombHiin 22 1 https://m.edsoo.ru/a5cb98eb
bubnunoreka LIOK
2 I1 1 1
onobue 6 https://m.edsoo.ru/a5cb98eb
bubnunoreka LIOK
3 Hromaze 16 1 https://m.edsoo.ru/a5cb98eb
bubnunoreka LIOK
4 Teopema [Iudaropa u Havaga TPUTOHOMETPUH 18 1 https://m.edsoo.ru/a5ch98eh
5 VYTIuIbl U 4ETBIPEXYTOJIBHUKY, CBA3AHHBIE C 20 1 Bbu6mmoteka [JOK
OKPY’>KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL bu6nmorexa LIOK
6 - 10 1
3HAHUU https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KUIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoabubie IIpakruueckue
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! Petenie TpeyroibHKoB 22 . https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 I1 12 1
OA100HE TPEYTOILHUKOR https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
3 Merox xoopauHat 10 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
4 Bexropet 20 1 https://m.edsoo.ru/dddde230
bubmuorexa [JOK
> JLTHHA OKPYKHOCTH H ILIOIIAAE KpYra 16 ! https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
6 JBHOKCHHS ILIOCKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 12 1 bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 6 0
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KosmnuecTBo yacoB
Ne Hdara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydeHusi 00pa3oBaTelibHbIE pecypchl
padoThI padoThI
1 Hcropust BOBHUKHOBEHUS U Pa3BUTHS 1 bubnmoreka [JOK
reoMeTpuu https://m.edso00.ru/925af86b
5 HauanbHbie MOHATUSA T€OMETPUH. 1 bubnnoreka [JOK
Touka, npsimasi, OTPE30K, Jy4 https://m.eds00.ru/659c4331
3 HavannHble NOHATUSA T€OMETPHUU. 1 bubmuorexa [JOK
Touka, npsimMast, OTPE30K, JTy4 https://m.edsoo.ru/20bael2a
[TonsiTue 06 akcuome, Teopeme,
4 0Ka3aTeJIbCTBE, ONPEACIICHUH 1 bubmorexa LHOK
a . » OTIPEAL ’ https://m.edso0o.ru/3d223477
CBOMCTBE, IPU3HAKE
B3anmHoe pacrnonioskeHue ToYeK Ha
5 npsamoii. MI3mepenue JnmHbl 0Tpe3Ka 1 bubmorexa HOK
P ' P s TPE3Ka, https://m.eds00.ru/92b776f1
pacCTOsTHUE MEXTYy TOUKaAaMHU
B3anmHoe pacrnonioskeHue TOYeK Ha
6 npsiMoit. MsmMepenue minHbI OTpe3ka 1 bubmmorexa [JOK
P ' P s TPE3Ka, https://m.eds00.ru/9c500788
pacCTOsTHUE MEXTYy TOUKaAaMHU
B3anmMHOe pacnionokeHue ToYeK Ha
7 npsiMoii. I3mMepenue ninHbI OTpe3ka 1 bubmmorexa [JOK
P ' P 8 peska, https://m.edsoo.ru/7f06e8ce
paccTosTHUE MEXTY TOUKaMHU
8 [TomymnockocTs U yros. Buasl yrios. 1 bubnnoreka [JOK
N3mepenue Benv4rH yriioB https://m.eds00.ru/36862bf3
9 [TonymmockocTs u yrou. Buasl yrios. 1 bubnmnorexa [JOK

N3mepenne BeN4rH yIiioB

https://m.edsoo.ru/21ce4ff2
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[Tonynnockocts 1 yrou. Buael yrios.

bubmuoreka [JOK

10
N3MepeHne BeTMYUH yIJIOB https://m.edsoo.ru/ce214e34
BepTukanabHbie U CMEKHBIC YTJIbL.
11 TlapayienbHble U IEPIIEH TUKYIIIPHEIE Bubmaorexa ITOK
P PHCHIKY AP https://m.edsoo.ru/7399faea
psIMbIC
BeprukanbHbie 1 CMEKHBIC YIIIBL.
12 [TapannensHble U HEPHEHINKYIAPHBIE Bubmaorexa ITOK
P PHCHAMKYIAP https://m.edsoo.ru/5¢c2c0dff
psIMbIC
BepTukanabHbie U CMEKHBIE YTJIbL.
13 [TapaniensHble U HEPHEHINKYIAPHBIE bubnmorexa LOK
P PHCHIMIY AP https://m.edsoo.ru/4a4bf678
MpsIMbIE
BepTukaabHbIe M CMEKHBIC YTIIBL.
14 [TapaniensHble U HEPHEHINKYIAPHBIE bubnmorexa LOK
P PHCHIMIY AP https://m.edsoo.ru/84ee61de
MpsIMbIE
BepTukaabHbIe M CMEKHBIC YTIIbL.
15 [TapamnensHble U IEPIIEHAUKYIISIPHBIE Eubmorexa ITOK
P PHCHIKYIAP https://m.edsoo.ru/d04bb9c5
psIMbIC
bu6mmoreka [JOK
16 b
HCCEKTpHUca yria https://m.edsoo.ru/da5e003c
bu6mmorexa [IOK
17 b
HCCEKTpHCa yria https://m.edsoo.ru/557998af
bu6mmorexa [IOK
18 buccexrpuca yria https://m.edsoo.ru/5ea89182
19 Jlomanas. Buasl nomansix. JImnna bu6mmorexa [IOK
JIOMaHoOu https://m.edsoo.ru/c84d7212
20 Jlomanas. Bunpl nomanbix. J{mnaa bubmuorexa [JOK
JIOMaHou https://m.edsoo.ru/91fe52bc
21 MHmuoroyronsHuku. Ilepumerp bubnuorexa [IOK
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MHOTI'OYT'OJIbHUKA. Ilonstue o
BBIITYKJIBIX MU HEBBIITYKIIBIX
MHOI'OYTOJIbHUKAX

https://m.edsoo.ru/0aab8dfc

Muoroyronsauku. [Tepumerp
MHOTroyrojsHukKa. [lonarue o

bubmuorexa [JOK

22 BBIITYKJIBIX U HEBBITYKJIBIX https://m.eds00.ru/27b15065
MHOT'OYTOJIbHUKaX
Muoroyronsauku. [Iepumetp

93 MHOroyroJjeHuka. [Ionsrue o bubnuorexa [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edso0.ru/5cc7a352
MHOTOYTOJIbHUKAX
Muoroyronsauku. [lepumerp

24 MHOroyroJjeHuka. [Ionsrue o bubnuorexa [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/6cac74dc
MHOTOYTOJIbHUKAX
MHuoroyronsHuku. [lepumerp

o5 MHoOroyrosjpHuka. [lonsarue o bu6nuoreka [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edso0.ru/3e269ed8
MHOTOYTOJIEHUKAX

26 WNHcTpyMeHTBI U1 U3MEpEHUN U bubnuoreka [IOK
MIOCTPOEHUM https://m.eds00.ru/333ecb98

97 HNHCcTpyMEHTHI 11 U3MEPEHNN U bubnnorexa [JOK
IIOCTPOEHUN https://m.eds00.ru/26b0a806
KonTponbhas pabota no teme
"Hauana reomerpuu. IIpocreiimue

bu6mmorexa [IOK
28 reoMeTpHYECKUe PUTYPBI U UX

cBolicTBa. M3mepenue
reomeTpuueckux puryp"

https://m.edsoo.ru/aalb7981
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29 Mennana, GuccekTpuca v BhICOTa bubnmoreka [JOK
TpeyroJibHUKa https://m.edso00.ru/9ae97099
Menuana, GucceKTpuca v BbICOTa bubnnoreka [HOK

30
TpEyroJibHUKa https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpEyTroIbHUKOB Bubmiorexa LIOK

https://m.edso0.ru/8e04a02f

39 [TepBrIii 1 BTOPOI MPU3HAKU bubnunoreka [HOK
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af

33 [lepBblit 1 BTOpON IPU3HAKU bubnuorexa [JOK
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56c5a9b

34 [TepBbIii 1 BTOPOI IPU3HAKU bubnnoreka [JOK
PaBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/34f8650e

35 [TepBriii 1 BTOPOU MpU3HAKU bubnnoreka [JOK
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/ffe06285

36 [lepBblil 1 BTOpOM IPU3HAKU bubnuorexa [JOK
pPaBEHCTBA TPEYTOJIbHUKOB https://m.eds00.ru/79753cdf

37 PaBHOOEIpEHHBIE TPEYTONBHUKU U UX bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/c59fdae9

38 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7e10fb44

39 PaBHOOEIpEHHBIE TPEYTONBHUKU U UX bubnuotexa [JOK
CBOMCTBA https://m.edsoo.ru/1c2cc982

40 [Ipu3nak paBHOOEAPEHHOTO bubnuorexa [IOK
TpeyroJibHuKa https://m.eds00.ru/480b3c40

41 [Tpu3Hak paBHOOEIPEHHOTO bubnuoreka [IOK
TpeyroJibHUKa https://m.edsoo.ru/bf564ab7

42 Tpertwnii npru3HaK paBeHCTBA bubnnorexa [JOK

TPEYTOJIbHUKOB

https://m.edsoo.ru/b4229637
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43 Tperuit npru3Hak paBeHCTBA bubmmorexa [IOK
TPEyroJIbHUKOB https://m.edso0.ru/7a899c49
44 Tperuii npru3HaK paBeHCTBA bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CEBOIl CUMMETPHUEM.
45 IT ni/«z bl CHMMETPHH B v bubmmorexa [TOK
PHMEP P https://m.edsoo.ru/83d5ffea
OKpY KarolleM Mupe
@urypsl ¢ 0CEBOIl CUMMETPHUEH.
46 [Ipumepsl cuMMeTpUH B bubmmorexa LOK
PHMED P https://m.edsoo.ru/a48cfOcd
OKpYKaroIleM MUupe
47 KonTponbhas padbota no teme bubnnorexa [HOK
"TpeyroiabHuxu" https://m.edso0.ru/6f0a9a78
bubmuorexa [JOK
48 IT
APALICHBHOCTS HPAMBIX https://m.edso0.ru/a081482d
49 CBoiicTBa ¥ MPU3HAKH MMAPAIICITBHBIX bubnnoreka [JOK
MIPSIMBIX https://m.edsoo.ru/2cd69381
50 CBolicTBa ¥ IPU3HAKY NTapaJlIeIbHBIX bubnnoreka [JOK
MPSIMBIX https://m.edso00.ru/75899b52
51 CBoiicTBa ¥ MPU3HAKU MMAPAIIETBHBIX bubnuotexa [JOK
MIPSIMBIX https://m.edsoo.ru/e0fde699
59 CBoiicTBa M MPU3HAKU MMAPAIIETBHBIX bubnunoreka [JOK
MPSAMBIX https://m.edsoo.ru/74e8bd74
CBolicTBa M IPU3HAKY NapaJlIeIbHbIX bubnnoreka [JOK
53
MPSIMBIX https://m.edsoo.ru/070fd7db
54 CgolicTBa M MPU3HAKU MAPATIIEITBHBIX bubnuorexa [JOK
MPSAMBIX https://m.eds00.ru/5¢90c339
55 CyMMa yTJI0B TPEYTroJIbHUKA bubmorexa HOK

https://m.edsoo.ru/d1dca5cd
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bubmuorexa [JOK

56 C
YMMa YTJIOB TpeyroibHuia https://m.edsoo.ru/7af6d9e6
57 Bremaue yriisl TpeyrojibHUKa Bubmaorexa ITOK
y pey https://m.edsoo.ru/bc409f4f
58 BHenrnue yrisl TpeyroibHuKa bubmorexa [IOK
YHIRLTPEY https://m.eds00.ru/371cbe11
CyMMa BHYTPEHHUX YIJIOB
59 MI};OFO FOJ'}I]:I];)I/IKa u CyMMa BHEIITHUX Bubmaorexa ITOK
y y https://m.edsoo.ru/a3dd667f
VTJIOB BBITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX YIJIOB
60 MZOFO FOJiILII{)I/IKa u CyMMa BHEIIHUX bubnmorexa LHOK
y y https://m.edso0.ru/e638a510
YTJI0OB BBIMTYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHUX VIJIIOB
61 MI};oro FOJ'}IIIjEI/IKa u CyMMa BHEIIHUX bubnmorexa LOK
y y https://m.edsoo.ru/b75ede0e
YTJIOB BBIMTYKJIOTO MHOTOYTOJIbHUKA
KonTponbhas padota no teme
62 "TMapamnensrocts. CyMMa yIiIOB bubmmorexa LHOK
P N yMMEY https://m.eds00.ru/40947485
MHOTOYTOJIbHUKA
IIpu3Haku paBeHCTBa bubnuoreka [IOK
63
MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB https://m.edso0.ru/330d63ff
64 IIpu3Haku paBeHCTBa bubnnorexa [JOK
IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB https://m.edsoo.ru/0e1544dc
65 TlepnieHaukyIap 1 HaKJIOHHAS bubmmorexa LOK
PHCHRY AP https://m.eds00.ru/957310000000000
CBOMCTBO M€IMaHbI IPSIMOYTOJIBHOTO
66 TPEYTOJILHUKA, IPOBEIEHHON K bubmmorexa [TOK
pey - TPOBEA https://m.edsoo.ru/b34a450e
TUTOTEHY3€e
67 CBOICTBO M€IMAHBI IPSIMOYTOJILHOTO bubmuotexa [JOK
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TPEyTOJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€

https://m.edsoo.ru/83fabf79

68 [IpsAMOYTONBHBIN TPEYTOJIBHUK C bubnuoreka [IOK
yriioMm B 30 rpamycoB https://m.edso00.ru/52b57d0f
69 [IpsAMOYTONBHBIN TPEYTONBHUK C bubnmoreka [JOK
yriioMm B 30 rpagycoB https://m.edsoo.ru/aec6d443
20 CooTHOILIEHUS MKy CTOPOHAMH U bubnmoreka [JOK
yIJlaMU TPEYTOJIbHUKA https://m.eds00.ru/95db41f7
7 CoOTHOIIIEHUS MEKTy CTOPOHAMH U bubnnoreka [JOK
yIJIAMH TPEYTOJIbHUKA https://m.eds00.ru/5ea388d0
79 HepaseHncrtBo TpeyrosibHuKa. bubnuorexa [JOK
HepaBeHncTBo 0 qyinHe T0MaHOM https://m.edsoo.ru/50fa9985
HepasenctBo mexay
73 MEPICHIUKYIISIPOM ¥ HAKIIOHHON bubmorexa LHOK
P y N https://m.edso00.ru/7284chde
PaccrosiHe OT TOUKH /10 IPSMOiA
KonTponbHas padota no temam
74 "IIpssMOyTOIBHBIE TPEYTONHHUKH" bubmmorexa [JOK
. PAMOY Pey w https://m.edsoo.ru/85f00be3
I'eomeTpuueckre HepaBeHCTBA
75 OKpy»XHOCTb, XOPJIbl U INAMETPBI, UX bubnmnoreka [JOK
CBOMCTBA https://m.eds00.ru/588c3a8d
76 OKpy»XHOCTb, XOPJIbl U INAMETPBI, UX bubnuorexa [JOK
CBOMCTBA https://m.eds00.ru/02406d49
B3aunmHoe pacnionoxenue
77 OKpYXHOCTH U nipsiMoid. KacarenbHas bubmorexa HOK
Py P ] https://m.edso0.ru/00d222d9
Y CeKyINasi K OKPYKHOCTH
B3aumHoe pacmnonoxeHue
. bubmuorexa [JOK
78 OKpYXHOCTH | mpsiMoii. KacarenpHast

U CEeKyIIasl K OKPYKHOCTH

https://m.edsoo.ru/4f8753bb
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B3aumHoe pacnionoxenue

79 OKpYKHOCTH U npsiMoii. KacarenbHast bubmmorexa LIOK
by P ] https://m.edsoo.ru/a52f2800
U CeKyIlasi K OKPY>KHOCTHU
80 OKpy>KHOCTb, BIIUCAHHAS B yTOJI bubmmorexa [JOK
by ’ Y https://m.edso0.ru/3767ac35
81 OKpy>KHOCTb, BIIUCAHHAS B YTOJI bubmmorexa LIOK
24 ’ 4 https://m.edsoo.ru/f019e49b
[lonsATHE O TEOMETPUYECKOM MECTE
82 touek. [Ipumepsl reoMmeTpruecKux bubmmorexa LOK
+TPHMMED P https://m.edsoo.ru/9bdd6b63
MECT TOYEK Ha MJIOCKOCTHU
[lonsATHE O TEOMETPUYECKOM MECTE
83 touek. [IpumMephl reoMeTpruIecKux bubmorexa LHOK
- PHMED P https://m.edsoo.ru/621adf85
MECT TOYEK Ha IJIOCKOCTHU
OrnucaHHast OKPYKHOCTb bubnnoreka [JOK
84 N
TpEyroJibHUKa, €€ LEHTP https://m.edsoo.ru/f5b41bc7
85 OrnrcaHHast OKPYXHOCTb bubnuoteka [JOK
TPEYroJIbHUKA, €€ LEHTP https://m.eds00.ru/c96254e9
86 Meroa reoMeTpu4ecKuX MECT TOUEK bubnnoreka [JOK
IIPY PEIICHUHA FEOMETPUUYECKUX 3a/1a4 https://m.edsoo.ru/5894e7a4
87 Metoa reoMeTpuuecKuX MECT TOUEK bubnmnoreka [JOK
IIPY PEIICHUHA F€OMETPUUYECKUX 3a/1a4 https://m.edso0.ru/784342d1
88 Meroa reoMeTpUuEeCKUX MECT TOUYEK bubnnorexa [JOK
[IpY PELICHUH T€OMETPUUECKUX 3a1a4 https://m.edso0.ru/05853a22
89 Meroa reoMeTpruIEeCKUX MECT TOUEK bubnnoreka [JOK
IIpY PELICHUHU F'€OMETPUUECKUX 3a/1a4 https://m.eds00.ru/6903dff0
O60cHOBaHUS MPOCTEUIITIX
. bubmuorexa [JOK
90 MTOCTPOCHMIA, TAITHI 337291 Ha

IMOCTPOCHU, pCHICHUC 3a1aY Ha

https://m.edsoo.ru/e511d730
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IIOCTPOCHUE LUPKYJIEM U JINHEUKON

O060cHOBaHMS POCTEUIITIX
MMOCTPOEHU, ATAIlbI 3a7a4H Ha

bu6mmoreka [IOK

91
IMOCTPOEHUSI, PELICHUE 3a]1a4 Ha https://m.edsoo.ru/f3bfbf74
IIOCTPOCHUE LIUPKYJIEM U JINHEUKON
KonTponbHas padoTa 1mo Teme
92 "Oxpyx’HOCTb. ['eOMeTpryeckue bubnnoreka [HOK
MecTta Touek. [locTpoenus ¢ https://m.edsoo.ru/791dafc6
MTOMOUIBIO IUPKYJIS U JTUHEHKN"
[ToBTOpenue u o6odmeHue. Pemenue
93 3a/1a4, WTIOCTPUPYIOIIHUX CBSI3U bubmorexa [JOK
fad, pHpyIom https://m.edsoo.ru/f0e38fa3
MEX]y Pa3JIMYHBIMH TEMaMHU Kypca
[ToBTOpenue u o6o0meHue. Pemenue
94 3a/1a4, WTIOCTPUPYIOIIHUX CBSI3U bubmorera [JOK
fad, prpyrom https://m.edsoo.ru/38a31139
MEX]y Pa3JIMYHBIMH TEMaMHU Kypca
[ToBTOpenue u od6od1eHue. Peenne
95 3aJ1a4, WUIFOCTPUPVIOIINX CBI3H bubmorexa HOK
) pupy https://m.edso0.ru/7382bcc4
MEX]y Pa3IMYHBIMH TEMaMHU Kypca
[ToBTOpenue u obod1eHue. Pemenne
96 3aJ1a4, WUIFOCTPUPVIOIINX CBI3H bubmotexa [JOK
Aad, pHpyiom https://m.edsoo.ru/a4f457ea
MEXTy pa3INIHBIMU TEMaMH Kypca
IToBTropenue u o6o0mmenue. Pemenue
97 3a7a4, WITIOCTPUPVYIOIIUX CBI3U bubmorexa [JOK
fad, prpyIom https://m.edsoo.ru/07e567el
MEXTy pa3InIHBIMU TEMaMH Kypca
IToBTopenue u o6o0mmeHue. Pemenue
98 3a7a4, WITIOCTPUPVYIOIIUX CBI3U bubmorexa [JOK
fad, prpyIom https://m.edsoo.ru/8a4b94e4
MEX]y Pa3JIMYHBIMHA TEMaMHU Kypca
99 [ToBTOpeHue u 0600meHue. Pemenue bubmmoreka [JOK
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3aJ1a4, WUTIOCTPUPYIOLIUX CBS3H
MEX1y pa3InYHbIMU TEMaMH Kypca

https://m.edso00.ru/397d166b

[ToBropenue u o6o0mmenue. Pemenue

100 3a/1a4, WUIFOCTPUPVIOIINAX CBI3H 1 bubmorexa [JOK
AT, prpyrom https://m.edsoo.ru/c60d778a
MEX/y Pa3IMYHBIMH TEMaMHU Kypca
bu6mmoreka [IOK
101 Hrorosas kKoHTpoOIJIbHAsE paboTa 1 https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6odmeHue. Pemenue
102 3a/1a4, WILTIOCTPUPYIOIIUX CBI3U 1 bubmmorexa LIOK
Aad, prpyrom https://m.eds00.ru/971f7836
MEX/y Pa3IMYHBIMHA TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi o0pa3zoBaTe/IbHbIE
padoThI padoThI
pecypcbl
1 [Tapannenorpamm, ero Npu3Haku U CBOMCTBA 1 buomorexa LIOK
P TPaMM, P https://m.edso00.ru/8c2d08f0
2 [Tapannenorpamm, ero MpuU3HaKH U CBOWCTBA 1 bromorexa LIOK
P TPaMM, P https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, ero mpu3HaKku U CBOMCTBA 1 brbmmorexa LIOK
P PaMM, P https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero mpu3Haku U CBOWCTBA 1 bbmmorexa LIOK
P PaMM, P https://m.eds00.ru/dc674776
5 [Tapannenorpamm, ero mpu3Haku U CBOWCTBA 1 bubmroreia LIOK
P PaMM, P https://m.eds00.ru/4823807b
6 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubnmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyronpHUK, poMO, KBaApaT, UX 1 bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
8 [IpsimoyroabHUK, poMO, KBaipaT, UX 1 bubmuoreka [IOK
MPU3HAKHU U CBOMCTBA https://m.eds00.ru/21884952
9 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmmnoreka HOK
MPU3HAKHU U CBOMCTBA https://m.edsoo.ru/a6373aa2
but6mmorekxa [IOK
10 Cpeasis MHHA TPeyroNbHHKA . https://m.edsoo.ru/6elbcbbb
bu6nunorexa LIOK
11 C 1
DAL JIMHIGT TPEYTOIbHHRa https://m.edsoo.ru/6b23a4c3
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12 Tpamnenus. PaBaoOenpenHas Tpamnemnus, eé bubmmoreka [JOK
CBOICTBA U NMPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpamnenus. PaBHnoOenpenHas Tpamnemus, eé bubnmnoreka HOK
CBOMCTBA U IIPU3HAKU https://m.edso00.ru/17f960ca
bu6nmoreka IIOK
14 Ilpamoyrombiias Tpancius https://m.eds00.ru/3375¢8f3
15 Cpenssis TUHUS Tpaneun bubamorera LIOK
pea patrelt https://m.edsoo.ru/7963a7f5
bubnunoreka LIOK
1 T o
6 copema ateca https://m.edsoo.ru/342ea505
bubnunoreka LIOK
17 T o
copema ateca https://m.edsoo.ru/a2402d2b
18 Teopema 0 IPONOPIUOHATIBHBIX OTPE3Kax brbmmorexa LIOK
P poropt P https://m.edsoo.ru/b62d4c47
19 Teopema 0 IPONOPIUOHATIBHBIX OTPE3Kax bubmmorexa LIOK
P poToph P https://m.edso0o.ru/8eccc056
bu6nmorexa LIOK
20
Hentp macc TpeyroneHiika https://m.edso00.ru/9chcfo6e
bu6nmorexa LIOK
21 -
HeHTpatbHO-CHMMETPHHHAIE dHrypb! https://m.eds00.ru/8578076a
99 KonrtponbHas pabora no reme bubmuoreka [IOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/bed0fof3
93 [Tono6ue TpeyroibHUKOB, KOAPPHUIHUEHT bu6muoreka [JOK
mog00ust https://m.edso0.ru/19400684
24 [Tonobue TpeyroabHUKOB, KO3 HULIHEHT bubnuorexa [IOK
og00ust https://m.edsoo.ru/21ebb50b
25 [Tpusnaku mo100us TPEyroabHUKOB bubmmorexa LOK

https://m.edsoo.ru/bbf2c3a6
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bubnunoreka LIOK

26 IT 0
PH3HAKU TIONOOHA TPEYTONILHUKOB https://m.edsoo.ru/8db11ff7
bub6nmoreka [IOK
27 IT 0
PHSHAKH HOAODHA TPEYTOIBHHIKOB https://m.edsoo.ru/9ed11d5b
bu6nmorexa [IOK
28 Ilpusnaiu nonodus TpeyrombHIKos https://m.eds00.ru/152d2193
bu6nmorexa [IOK
29 Ilpusnaiu nozodus TpeyrombHIKos https://m.eds00.ru/23dc95f1
bubnunoreka LIOK
IT
30 PH3HAKH [10J00HS TPEYTOTBHHKOB https://m.edso00.ru/8d1d9d16
31 [Ipumenenue mogo0Oust Mpu perIeHUn bubnnoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/d97bf297
32 [IpumeneHue moao0us P peleHuN bubnnorexa [JOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
33 [Ipumenenue moao0Oust Mpu perIeHUN bubmmoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/e0d80738
34 [Ipumenenue mogo6us Npu pelIeHUH bubmuoreka [IOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/cacel7d8
35 [TpumMeHeHne nog00Ms IPU pEeLICHUN bubmuoreka [IOK
MIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/8717ee6a
36 [Tpumenenue mogo0ust Mpu perIeHUN bubmuoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/d9159d9d
37 BBenenune nonsTust mpeoOpazoBaHUs bubmmoreka [JOK
1no100ust ¥ Mo1I00HBIX Uryp https://m.edsoo.ru/aaf7e944
bubnunorexa LIOK
K ”H n
38 OHTpOJIbHAs paboTa o teme "l[logodue https://m.eds00.ru/89¢3236d
39 Ilonsarue mromanu. CBolicTBa IUIOMAACH bu6nunorexa LIOK

FeOMETPUUYECKUX PUTYD

https://m.edsoo.ru/7af5b92e
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40 Ilonsarue mromanu. CBolicTBa IUIOMAACH bubnunorexa LIOK
reOMETPUUYECKHUX (UTyp https://m.edso00.ru/37a176c0
41 [Tonsitue mmomaau. CBoicTBa rIomaaei bubnuoreka [IOK
reoMeTpruIecKux Guryp https://m.eds00.ru/6004265a
IIpocreiimme popMynabl Aas IUIOIAIN
42 Tpe FOJ‘IBHI/IKa(l)HI; ;]J'IJ'IG.;[OF aMMI;l H0M6a1/1 bubmmorexa HOK
pey » 11ap P - P https://m.edsoo.ru/596ald0e
Tpanenuu
[Ipocreitune hopMyIIbl 1T ILUIOIAAN
43 Tpe FOJILHI/IKaQ)Hz znnleor aMMI;l H0M6a1/1 bubmorexa [IOK
pey - 11ap p - P https://m.edsoo.ru/f636delf
Tpanenuu
IIpocrenmme GopMyIIbl 118 MIIOLIA A
44 Tll I‘OJII)HI/IKa(bHI; ayJIJIleor aMMIEIlI H0M6a1/1 bubmorexa [IOK
pey - 11ap p - P https://m.edso0.ru/9732274d
Tpanenuu
IIpocrenmme GopMyIIbl 118 MIIOLA A
45 Tll I‘OJII)HI/IKa(bHI; ayJIJIleor aMMIEIlI H0M6a1/1 bubmorexa [JOK
pey > 11ap p - P https://m.edso0.ru/e6458963
Tpanenuu
[Ipocreitne hopMyIIbl 1T UIOIIAAN
46 Tpe ronLHI/IKaq)nz a}l/nnleor aMMI;.l H0M6a1/1 bubmorexa LOK
pey - T1ap p ' P https://m.edsoo.ru/0b18fc61
Tpanenuu
[Ipocreitne hopMyIIbI 1T IUIOIIAAN
47 Tpe ronLHI/IKaq)nz a}l/nnleor aMMI;.l H0M6a1/1 bubmorexa HOK
pey - T1ap p ' P https://m.edsoo.ru/eb691e04
Tpamneunu
[Ipocretime hopMyibl 1UId IOIIAIN
48 1?i FOHLHHK;bHE ;;ne;Lr mw;f ﬂ0M6a11 bubmiorexa OK
pey - 11ap P - P https://m.edsoo.ru/8b93cfba
Tpanennu
IIpocretinme hopmMyibl 1Id IIOIIAIN
P opysib A tmaa bubmuoreka [{OK
49 TPEYToJIbHUKA, TTapajiesiorpaMmma, pomoa u

Tpaneuuu

https://m.edsoo.ru/c35f544d
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https://m.edsoo.ru/6004265a
https://m.edsoo.ru/596a1d0e
https://m.edsoo.ru/f636de1f
https://m.edsoo.ru/9732274d
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[Ipocreiimme Gopmyasl AJis TUIOMIAIN

50 TPEYroNIbHUKA, TTapajiesiorpaMmma, pomoa u bubmmorexa LIOK
rparern https://m.edsoo.ru/a3f9beld
>1 Tlnowasi mozobHex Guryp ﬁi?s?i&féifﬁ/ﬁ%%f%
52 Mnowa no200HbIX puryp 552?22?53(5153/123830226
53 Thromamw nonoGs duryp s im e eezarod
" " bubnuoreka [IOK
54 KoHnTtposnbHas padora o teme "[Lomranp https://m.e dsogj_.[ru 10510573
> TeopewaIlugaropa ﬁgfs?ﬁee;(;fﬁﬁfem
56 [Tpumenenue Teopemsl [Tudaropa npu bubnnorexa [JOK
PELICHUHU TPAKTUYECKUX 3a1a4 https://m.eds00.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa npu bubmmnoreka HOK
PELICHUH IIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/a9fbd79b
58 [Tpumenenne Teopemsl [Tudaropa npu bubnnorexa [JOK
peLIeHNN IPaKTUYECKUX 3a]1a4 https://m.eds00.ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa npu bubmuoreka [IOK
pELICHUH TPAKTHYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopemsl [Tudaropa npu bubmmnoreka HOK
pelIeHUH IIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ch69a011
61 [TponopuiroHanbHbIE OTPE3KHU B bubmuoreka [IOK
PSMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
62 [IponopunoHanbHbIE OTPE3KU B bubmuoreka [IOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHanbHBIE OTPE3KU B bubmuoteka [IOK



https://m.edsoo.ru/a3f9be1d
https://m.edsoo.ru/d8638f34
https://m.edsoo.ru/2383022e
https://m.edsoo.ru/5ee2a7d4
https://m.edsoo.ru/05f10573
https://m.edsoo.ru/7f631f27
https://m.edsoo.ru/4829510
https://m.edsoo.ru/a9fbd79b
https://m.edsoo.ru/396250fc
https://m.edsoo.ru/ec94e892
https://m.edsoo.ru/cb69a011
https://m.edsoo.ru/012ee582
https://m.edsoo.ru/a15549ea

IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [IponopiimoHanbHbIE OTPE3KHU B bubnmnoreka HOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [TponopiinoHaibHBIC OTPE3KH B bubnmoreka [JOK
MPSMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopunoHanbHbIE OTPE3KU B Bu6muotexa [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
67 OCTPOTO yTJia MPSIMOYTOJIEHOTO bubmroreia LIOK
poroy pAMOY https://m.eds00.ru/132b4ef6
TPEYroJbHUKA
CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
68 OCTPOTO yTJIa IPAMOYTOJIBHOTO bubmroreia LIOK
poro’y pAMOY https://m.edsoo.ru/f089efb9
TpeyroJbHUKa
CuHyC, KOCHHYC, TAHTCHC U KOTAHT€HC
69 OCTPOTO yTJIa IPAMOYTOJIBHOTO brbmmorexa LIOK
poroy pAMOY https://m.edsoo.ru/b41c27f9
TpeyroJbHUKa
20 Tpuronomerpuueckue GyHKIuU yrioB B 30°, bubmuoreka [IOK
45°u 60° https://m.edsoo.ru/f64cb9ch
7 Tpuronomerpuueckue GyHKIUHN yTIIoB B 30°, bubnnorexa [JOK
45°u 60° https://m.eds00.ru/6b294349
79 KonrtponsHas padora no reme "Teopema bubmmnoreka HOK
[Tugaropa u Havana TpuroHomerpun" https://m.edsoo.ru/a9db1f7a
73 BnucanHble ¥ LIGHTpaIbHBIE YIIIbI bubmmorexa LIOK
HeHTp y https://m.edsoo.ru/ae5f890d
74 BnucanHble ¥ LIGHTpaIbHBIE YIIIbI bubmmorexa LIOK
HeHTp y https://m.edsoo.ru/d0233fa0
75 Brucannblie 1 IeHTpaTbHBIC YTIIbI bromorexa LIOK

https://m.edsoo.ru/ccaee9b0
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https://m.edsoo.ru/6b294349
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bubnunoreka LIOK

76 BrincaibIe i ICHTPATBHbIC YIIbI https://m.edso00.ru/1d3424f4
77 VYron Mexay KacaTelIbHOW U XOp0H Bubmaorexa ITOK
https://m.edsoo.ru/775efa2f
78 Yron Mexay KacaTelnbHOU U XOPI0i bubmmorexa [JOK
https://m.eds00.ru/09166b3d
79 YTIIbI MEXKIY XOpAaMU U CEKYIIUMHU bubmmorexa [JOK
https://m.edsoo.ru/022e729c
80 VYTIIbI MeXKIY XOpPIaMHU U CEKYIITUMHU buGnuorexa [IOK
https://m.edsoo.ru/84a32a80
81 BrucanHble U ONUCaHHbBIC bubmuoreka [IOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/734d8ad9
82 Bnucannasie u onucaHHEIS bubmuoreka [IOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/aaéclad6
83 CBoiicTBa M MPU3HAKH BIUCAHHOTO bubmmoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubnmnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
85 CBoiicTBa M IPU3HAKH BOIMCAHHOTO bubnmnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
86 CBoiicTBa ¥ MpU3HAKH BIUCAHHOTO bubmuoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anmuO€ pacmnonokeHue IByx bubnunorexa LIOK
OKpY’KHOCTEN https://m.edsoo.ru/420d844e
88 B3aumHoe pacnonoxeHue JByx bubnuorexa [IOK
OKPYHOCTEU https://m.edso0.ru/42da86f2
89 Kacanue okpyxHocTel bubnmorexa LOK

https://m.edsoo.ru/4cbf4ff9
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bubnunoreka LIOK

90 K I
ACAHUC OKpYKHOCTCH https://m.edsoo.ru/52dcbe7d
91 O01me KacarelbHbIE K IBYM OKPYXKHOCTSIM bubmmorexa HOK
111 By py https://m.edsoo.ru/d2151a62
KoHnTtposnbHas paborta o teme "Yrisl u
92 4eTBIPEXYTOJILHUKY, CBSI3aHHBIE C bubmorexa HOK
PEXYTOTBHHIH, https://m.eds00.ru/26055342
OKPY>KHOCTBIO
[ToBTOpenue u 06006meHue. Pemenue 3aaay,
93 AJUTIOCTPUPVIOIIUX CBI3H MEXK bubmorexa [IOK
PHPYIOLT ny https://m.edsoo.ru/74d89ab9
pa3InYHBIMH TEMaMHU Kypca
[ToBTOpenue u 0600menHue. Pemenue 3anay,
94 WUTIOCTPUPYIOIIUX CBI3U MEK bubmorexa [IOK
pHpY Y https://m.edsoo.ru/6d05bcd8
pa3InYHBIMH TEMaMHU Kypca
[ToBTOpenue u 0600meHue. Pemenue 3aaay,
95 WUTIOCTPUPYIOLIUX CBA3U MEXK bubmorexa LHOK
pHpYIoIl y https://m.edso00.ru/51013847
Pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6ob6meHue. Pemenue 3aaay,
96 WUTIOCTPUPVIOIINX CBSA3U MEX bubmorexa [JOK
pHpYIoI y https://m.edsoo.ru/248181a0
Pa3TUYHBIMU TEMaMHU Kypca
IToBTOpenue u 00006IeHNe. Pemenue 3aay,
97 Hnmocli UPVYIOIIUX cH;mI/I MEX ! bubmorexa [IOK
pHpYIoI y https://m.edsoo.ru/dad15fdc
pa3InYHBIMH TEMaMHU Kypca
[ToBTOpenne u 06o0meHne. Pemenue 3anay,
98 WLUTIOCTPUA [IUX CBSA3U MEXIT bubmmorexa TIOK
PHpYIO Y https://m.edso00.ru/6a69702b
pa3InYHBIMH TEMaMHU Kypca
[ToBTOpenue u 06o0meHne. Permenue 3anay,
bu6nunorexa LIOK
99 WLTIOCTPUPYIOIINX CBSI3H MEXKITY

Pa3JINYHBIMU TEMaMU Kypca

https://m.edsoo.ru/0f5b4b87
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[ToBTropenue u o6o0menue. Pemenue 3anay,

100 AJUTIOCTPUPYIOIIUX CBI3H MEXK 1 buGnuorexa [IOK
prpyrott y https://m.edsoo.ru/7942fc3c
pa3IMYHBIMH TEMaMH Kypca
bubnunorexa LIOK
101 " 1
0 TOrOBAs KOHTPONbHAs padoTa https://m.edsoo.ru/c2695c10
[ToBTropenue u o6o0mmenue. Pemenue 3anay,
102 WUTIOCTPUPYIOLIUX CBI3H MEYKIT 1 buGnuorexa [IOK
pHpy Y https://m.edso0.ru/b4981045
pa3InYHBIMH TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7942fc3c
https://m.edsoo.ru/c2695c10
https://m.edsoo.ru/b4981045

9 KUIIACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi o0pa3zoBaTe/IbHbIE
padoThI padoThI
pecypcsl
bu6nunoreka LIOK
1 180° 1
Cunyc, kocunyc, Tanresc yrios ot 0 1o 180 https://m.eds00.ru/33005d2b
2 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO 1 bromorexa LIOK
P P A https://m.edsoo.ru/aba8dd52
bubnunoreka LIOK
3 opwmynbt MpuBEACHHA . https://m.eds00.ru/98813486
bubnunoreka LIOK
4 o 1
OPMYIIb! PHBEACHIA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronbaukos. Teopema 1 bubmmoreka [JOK
KOCHHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsuukoB. Teopema 1 bubmuoteka [IOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bubnmorexa LIOK
7 T 1
copema CHHycon https://m.eds00.ru/820ebf06
bubmmoteka IIOK
T 1
8 copema CHHycoB https://m.edso0.ru/000dd68f
Pemenne npaktudeckux 3agad ¢
9 HCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U 1 bubnmorera LHOK
P Y https://m.edsoo.ru/da65db4c
TEOPEMBbI CHHYCOB
Pemienne npaktuueckux 3agad ¢
10 HCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U 1 bromorexa LIOK
p Y https://m.edsoo.ru/ed170337
TEOPEMBbI CHHYCOB
11 Pemenue npaktuyeckux 3anad ¢ 1 bubmuoteka [IOK



https://m.edsoo.ru/33005d2b
https://m.edsoo.ru/aba8dd52
https://m.edsoo.ru/98813486
https://m.edsoo.ru/e00324ad
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HCIIOJIb30BAHUEM TCOPCMbI KOCUHYCOB U
TEOPEMbI CHHYCOB

https://m.edsoo.ru/fd237192

Pemenne npaktudeckux 3agad ¢

bub6nmoreka [IOK

12 HCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U https://m.eds00.ru/66b247d5
TEOPEMBI CUHYCOB
13 Tpuronomerpudeckue GoOpMyIIbl st bubnmnoreka HOK
IJIONIAAN TPEYroJdbHUKA, TapajuiesiorpaMmma https://m.edso0.ru/009bf17e
14 Tpuronomerpuueckue GopMyIbl s bubmmoreka [JOK
IJIOIIAU TPEYTroJIbHUKA, TapajuiesiorpaMMa https://m.edsoo.ru/3479efa2
15 TpuronomeTrpudeckue GOpMYIIbI IS bubnnorexa [JOK
IJIOIIAAN TPEYTOJIbHUKA, TapajuiesiorpaMmma https://m.edsoo.ru/c9e4273f
16 Tpuronomerpuueckue GopMyIbl s bubnnorexa [JOK
IJIOAU TPEYTrOJIbHUKA, TapajuiesiorpaMMa https://m.edsoo.ru/35e8ab1f
bu6mmoteka [JOK
17 ®opmyxa Lepora https://m.edsogru/ad8e9d59
bubnmnorexa [JOK
18 ®opmyna Lepora https://m.edsol_.[ru/Sfb80467
bubnnorexa [JOK
19 ®opmyxa I'epora https://m.edso:J_.[ru/O3b9324c
20 ®opmyJia IIOMAIU BBITYKIOTO bubmuoreka [IOK
YETBIPEXYTOIbHUKA https://m.edso0.ru/e20462b0
21 dopMyia IIOAAH BBITYKIOTO bubmmnoreka HOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/1b3f8284
99 KonTponbhas pabota no teme "Pemienue bubmuoreka [IOK
TPEyroJIbHUKOB" https://m.edso0.ru/71316455
93 Xopab! ¥ o100HBIE TPEYTOJIBHUKH B bubmuoreka [IOK
OKPYXHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 IpOU3BEIEHUN OTPE3KOB XOPJ bubnmnorexa [JOK



https://m.edsoo.ru/fd237192
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https://m.edsoo.ru/9a6b9583

25 Teopema o Ipou3BeIECHUH OTPE3KOB X0 bubmorexa [IOK
P POHSHEA P PA https://m.eds00.ru/3280910d
26 TeopeMbl 0 MPOU3BENEHUH OTPE3KOB bubnmoreka [JOK
CEKYIIIMNX https://m.edsoo.ru/7c74ebdb
97 Teopembl 0 IPOU3BEAECHUU OTPE3KOB Bu6muoteka [JOK
CEKYIIHNX https://m.edsoo.ru/ccdb3092
28 Teopema o KBagpaTe KacaTeIbHOMI bubmorexa [JOK
P P https://m.edsoo.ru/3cde33ca
29 Teopema o0 KBagpaTe KacaTeIbHOMI bubmorexa [IOK
P P https://m.edsoo.ru/d6df6c82
bubnunoreka LIOK
30 Teopemst Hepst 1t Meneras https://m.edsoo.ru/f2218dfa
bubnunoreka LIOK
31 Teopemst Hepst 1t Meneras https://m.edsoo.ru/a463clbc
bubmmoteka IIOK
32 T q M
COPEMBT HieBRt 1 VicHesad https://m.edsoo.ru/ela81aad
bu6nmorexa LIOK
33 IT
OITHE O TOMOTETHH https://m.edsoo.ru/14e624fd
34 KonrtponsHas padora no reme "[lonodue bubmuoreka [IOK
TPEYroJbHUKOB" https://m.eds00.ru/15177855
YpaBHeHHE NPSIMOI Ha IJIOCKOCTH. Y TJIOBOU
35 K03(pPULIMEHT U CBOOOHBIN UJIeH, UX bubmorexa LOK
H . g ’ https://m.edsoo.ru/2dcfad6b
TCOMETPUYUCCKUIN CMBICIT
VYpaBHeHHE NPSIMOI Ha TJIOCKOCTH. Y TIIOBOM
36 K03 pHIEHT U CBOOOHBIH WIEH, HX Bubmmorexa [IOK
. ’ https://m.edsoo.ru/fa4fb1b3
FeOMCTpI/I‘-IeCKI/II/I CMBICJI
37 [MapasnienbHOCTh U MEePIEeHANKYISIPHOCTh bubmuorexa [JOK



https://m.edsoo.ru/9a6b9583
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IpSMBIX (Yepe3 yriioBod Koddduimenr)

https://m.eds00.ru/6d686658

38 YpaBHEHUE OKPYKHOCTH bubamorexa LIOK
https://m.edsoo.ru/1658a6fd
39 Haxoxnenue nepeceyeHnii OKpyKHOCTEN U bubnmnoreka HOK
IPSIMBIX B KOOpAMHATaX https://m.edsoo.ru/36de713a
40 Haxoxnenue nepeceyeHui OKpyKHOCTEH U bubnmnoreka HOK
NPSAMBIX B KOOpJIMHATAX https://m.eds00.ru/5777b234
41 ®dopmyiia pacCTOSIHHS OT TOUYKH J0 IPSIMOI bubmmorexa LIOK
https://m.edsoo.ru/5ffdeecd
42 [Tnomane napamienorpaMmma B KOOpAWHATaX, bubmmoreka [JOK
MOHATHE 00 OPHUEHTHUPOBAHHOM TLIOMIATH https://m.edsoo.ru/19f84dae
IIpumeneHnne meTona KOOpAUHAT B
43 H[I))aKTI/IHGCKI/I-OpI/IeiIITI/II)O]I:;[HHBIX bubmmorexa [JOK
https://m.edsoo.ru/7b10a3a5
FeOMETPUUECKHUX 3a/1auax
44 KoHTtposnbHas pabdota o Teme "Mertoz bubanorexa [JOK
KoopauHat" https://m.eds00.ru/b1271082
bubnnorexa [JOK
45 Bexropet a nockocTi https://m.edSO(])_.[ru/bd9a630e
46 CnoxxeHue ¥ BBIUNTaHUE BEKTOPOB — bubnnorexa [JOK
[IpaBUJjIa TPEYTrOJIbHUKA U ITapajuieIorpaMMa https://m.edsoo.ru/193ca346
47 CroxeHue ¥ BEIUNTAaHUE BEKTOPOB — bubmuoreka [JOK
[IpaBUJjIa TPEYTrOJIbHUKA U ITapajuieIorpaMMa https://m.edsoo.ru/01d8e6al
bu6muoreka [JOK
48 ¥MHOEHHE BEKTOPA Ha THCII0 https://m.edsogru/e540d478
bu6muoreka [JOK
49 Koopuuhatet peiropa https://m.edsogru/2278518f
50 CroxeHue ¥ BRIYNTAHUE BEKTOPOB, bubnuorexa [JOK

YMHOKCHHEC BCKTOPA HAa YUCJIO B

https://m.edso0.ru/c492667b
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KOOpAMHATAX

CrnoskeHne U BEIYUTAHHE BEKTOPOB,

o1 YMHO>KECHHE BEKTOPA HA YUCJIIO B bubamorexa LIOK
https://m.eds00.ru/2560ab87
KOOpJMHATax
59 [IpumeHeHre BEKTOPOB B (hU3HKE, LICHTP bubmmoreka [JOK
Mmacc https://m.edsoo.ru/1cfb8928
53 [TonsiTre o 6a3uce (Ha MWIOCKOCTH). bubmmoreka [JOK
Paznoxxenust BeKTOpOB 10 0azucy https://m.edso0.ru/757b9b30
54 [Tonsarue o 6a3uce (Ha MWIOCKOCTH). bubmuoreka [IOK
Paznosxenust BEKTOpOB 1o 6a3ucy https://m.edsoo.ru/cfe5295e
55 [TonsiTre o 6a3uce (Ha MIOCKOCTH). bubmmoreka [JOK
Paznoxxenust BeKTOpOB 10 0azucy https://m.edsoo.ru/e1a50237
CkanspHOE IPOU3BEJCHUE BEKTOPOB,
56 FGOMepr/IIICCII:I/Iﬁ CMBICI U BI)Ipa)II()CHI/Ie B bubmorexa LIOK
https://m.edsoo.ru/afb9a2a0
JIEKapTOBBIX KOOpIUHATAX
57 JucTpuOyTHBHOCTH CKAJIIPHOTO bubmuoreka [IOK
MIPOU3BEJCHUS https://m.edsoo.ru/0bcd3387
58 CxkansipHO€ MPOU3BEICHNUE U TTPOCIIMPOBAHNE bubmmorexa [IOK
https://m.edso0.ru/0f16f5da
59 [TpuMeHeHne CKaIsipHOro NPOU3BEICHUS bubmuoreka [IOK
BEKTOPOB ISl HAXO0KICHUS JJIMH U YTJIOB https://m.eds00.ru/9d7b1240
60 IIpuMeHeHne CKaJIApHOTO IIPOU3BEICHUS bubmmnoreka HOK
BEKTOPOB ISl HAXOXKIEHUs IJIUH U YIJIOB https://m.eds00.ru/99791584
61 IIpuMeHeHne CKaIIpHOTO TPOU3BEICHNUS bu6muoreka [JOK
BEKTOPOB JIST HAXOXKJICHWS JJINH U YIJI0B https://m.edso00.ru/894c1248
62 Pemenue reomerprueckux 3agad ¢ Bbubmuoteka [IOK
MTOMOIIBIO CKAJISIPHOTO MPOU3BEACHUS https://m.edsoo.ru/e572abc0
63 Pemenne reomerprueckux 3agad ¢ bubmuoteka [IOK



https://m.edsoo.ru/2560ab87
https://m.edsoo.ru/1cfb8928
https://m.edsoo.ru/757b9b30
https://m.edsoo.ru/cfe5295e
https://m.edsoo.ru/e1a50237
https://m.edsoo.ru/afb9a2a0
https://m.edsoo.ru/0bcd3387
https://m.edsoo.ru/0f16f5da
https://m.edsoo.ru/9d7b1240
https://m.edsoo.ru/99791584
https://m.edsoo.ru/894c1248
https://m.edsoo.ru/e572abc0

MMOMOIIBIO CKAJIAPHOI'O IPOU3BCACHUA

https://m.edsoo.ru/75a5e4a7

bubnmnoreka HOK
64 KontponsHas padora no teme "BekTtopsr" https://m.e dSO(I)l.ru /55678494
65 IIpaBUiIBHBIE MHOTOYTOJIBHUKH, BBIYUCIICHUE bubmunoreka [JOK
UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBuiibHBIE MHOTOYTOJIbHUKH, BBIYUCIICHUE bubnmnoreka HOK
UX 3JIEMEHTOB https://m.edso00.ru/2517463d
67 [IpaBusibHBIE MHOTOYTOJIBHUKH, BHIYUCIICHUE Bbu6motreka [JOK
UX JJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBHiIBHBIE MHOTOYTOJIBHUKH, BBIYUCIICHUE bubnuorexa [IOK
UX DJIEMEHTOB https://m.edso00.ru/a16f6e98
69 Ywucio T ¥ IIMHA OKPYKHOCTH bubmroreia LIOK
https://m.edsoo.ru/78b4dc48
70 Ywucio T ¥ IIMHA OKPYKHOCTH bubmroreia LIOK
https://m.edso00.ru/825e73c7
71 JnvHa 1yru OKpyKHOCTH bubnroreka LTOK
https://m.edsoo.ru/3c2983f9
bubmmnoreka HOK
72 JUTHHA yTH OKpY>KHOCTH https://m.edSO(])_.[ru/4eb62ffb
bubnmnoreka HOK
73 Paznannas mepa yria https://m.edSO(])_.[ru/d3b68dca
bubmmnoreka HOK
& Panuarias Mepa yria https://m.edsol_.lru/e97f0369
75 [Inomanp kpyra u ero 3JeMEHTOB (CEKTOpa 1 bu6muoreka [JOK
CErMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Tnomanpe kpyra u ero 3JeMeHTOB (CEeKTopa 1 bu6muoreka [JOK
CErMEHTA) https://m.edsoo.ru/10a2b760
77 [Inomane kpyra u €ro 3J1€MEeHTOB (CEKTopa 1 bubmuoteka [IOK



https://m.edsoo.ru/75a5e4a7
https://m.edsoo.ru/55678a9d
https://m.edsoo.ru/5a4341db
https://m.edsoo.ru/2517463d
https://m.edsoo.ru/9f7cc71d
https://m.edsoo.ru/a16f6e98
https://m.edsoo.ru/78b4dc48
https://m.edsoo.ru/825e73c7
https://m.edsoo.ru/3c2983f9
https://m.edsoo.ru/4eb62ffb
https://m.edsoo.ru/d3b68dca
https://m.edsoo.ru/e97f0369
https://m.edsoo.ru/b73a7f0b
https://m.edsoo.ru/10a2b760

CEerMeHTa) https://m.edsoo.ru/0d98bb54
Brruuciienre nepuMeTpoB U Iionaaen bubnmnoreka HOK
78
buryp, BKIIOYAIOMIUX 3JIEMEHTHI Kpyra https://m.eds00.ru/1f673d06
79 Brluncnenue nepuMeTpoB U II0AAEH bubnmoreka [JOK
¢buryp, BKIIOYAIONIUX 3JIEMEHTHI Kpyra https://m.edsoo.ru/adbcd171
Kontponbnas o teme "JliinHa oKpyKHOCTH bubmmoreka [JOK
80
U TUIoIaas kpyra'" https://m.edso0.ru/0353e638
bubmuoreka [IOK
1
8 Henpanbhas cHuMETpHS https://m.edsoo.ru/e63ff8f2
bubnunoreka LIOK
2 -
8 LlenTpabio-CHMMETpHHEIE (pirypL https://m.edso0.ru/5dbbfd1f
bubnunoreka LIOK
83 I1
OBOpOT https://m.edsoo.ru/a59548ae
bubnunoreka LIOK
84
Ocepas CHMMETPHA https://m.edso00.ru/de5f1903
IToBTOpenue u 0006IeHNe. Pemenue 3anay,
85 I/IJ'IJ'IIOCI”:)[ UPYIOIINX :;HSH MEX " bubmroreka LTOK
pHpyrom w https://m.edsoo.ru/46bce128
pa3IMYHBIMH TEMaMH Kypca
86 @urypsl, CHAMMETPUYHBIE OTHOCUTEIBHO bubmmnoreka HOK
HEKOTOPOU OCH https://m.edsoo.ru/a6b0094b
bu6nmorexa LIOK
87 IT i
APATITCIILHBIN HIEPEHOC https://m.edso00.ru/3b681983
88 [TonsiTHe ABMKEHUS U €r0 CBONCTBA bubnmorera LHOK
A https://m.edsoo.ru/4bda89ea
but6mmorekxa [IOK
89 P
aBEHCTRO GUryp https://m.edsoo.ru/aba7d464
90 [IposiBneHUss CHMMETPUU B IPUPOJIE, bu6muoreka [JOK

JKHUBOIIUCH, CKYJIBIITYPEC, apXUTCKTYPC

https://m.edsoo.ru/92b823fd



https://m.edsoo.ru/0d98bb54
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https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f
https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
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https://m.edsoo.ru/92b823fd

Komno3uiuu nBuxeHuit (mpocrenmnime

bubnunorexa LIOK

91
MIPUMEPHI) https://m.edsoo.ru/2a4a2ba8
ITosropenue n 0606menue. Pemenne 3anay, e HOK
noIMoTEKA
* Y https://m.edsoo.ru/efefead3
Pa3IMYHbBIMH TCMAaMH KypcCa . . .
[ToBTOpenue u o6o6menue. Pemenue 3aaay, e HOK
noIMoTEKA
” Y https://m.edsoo.ru/c58e409e
Pa3siIMYHbIMH TEMAaMH KypcCa i . .
[ToBTOpenue n ob6odmenue. Pemenue 3anay, - HOK
noIMoTeKa
" et tncn https://m.edso00.ru/54d14267
Pa3IUYHBIMHE TEMaMH Kypca /. .
[ToBTropenue u o6o0menue. Pemenue 3anay, - HOK
nOIMoTeKa
® e https://m.edso0.ru/a78455c5
Pa3IUYHBIMHE TEMaMH Kypca 4Im. :
[ToBTropenue u o6o0menue. Pemenue 3anay, - HOK
noIMoTeKa
" e T oo https://m.edsoo.ru/2e7695cf
Pa3IMYHBIMH TEMAaMH KypcCa . . .
IToBropenune u 0600menue. Pemenne 3anay, - HOK
noIMoTeKa
Y oo https://m.eds00.ru/6383d98a
Pa3IMYHBIMH TEMAaMH KypcCa . . .
IToBropenune u 0600menue. Pemenne 3anay, - HOK
noIMoTeKa
" et e https://m.eds00.ru/89c5365f
pa3IUYHBIMHE TEMaMH Kypca /m. :
[Tosropenue n 0606menue. Pemenne 3anay, - HOK
nOIMoTeKa
" e e https://m.edsoo.ru/Odcedafl
pa3IUYHBIMHE TEMaMH Kypca /m. :
100 [ToBTOpenue u o6obmeHue. Pemenue 3aaay, bu6muoreka [IOK

WJUTFOCTPUPYIOIIUX CBSI3H MEXTY

https://m.edsoo.ru/27b735e9
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https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
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Ppa3JIMYHBIMU TEMaMU Kypca

bu6nmoreka IIOK
101  Hrorosast KOHTpoJbHAs paboTa 1 https://m.edsoo.ru/073bcf5d
[ToBTropenue u o6o0mmenue. Pemenue 3anay,
102 WJUTFOCTPHPYIOLIUX CBS3H MEK 1 bubmorexa HOK
pupytom o https://m.edsoo.ru/1852817e
pa3IMYHBIMU TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

7 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

6

6.1

6.2

6.3
6.4

['eomeTpus

Pacrio3naBath U3y4eHHbBIC T€OMETPUYECKIE (PUTYPBI, ONIPECIIATh UX B3aUMHOE
pacrosox)eHue, U300pakaTh TeOMETpUYEecKUe (UTYpPbI, BBIMOIHITh YEPTEKHU
[0 yCJIOBUIO 3anaud. M3MepATh JIMHEWHbIE U YIJIOBBIE BEJIWYMHBL. Pemiarh
3a/1ayd Ha BBIYMCIICHUE JUIMH OTPE3KOB M BEJIMUMH YTJIOB

Henate rpyOyl0 OIEHKY JHMHEMHBIX M YIVIOBBIX BEIUYMH MPEAMETOB B
peabHOM KU3HH, pa3MEpOB MPUPOJHBIX 00BEKTOB. Pasmuyars pa3Mepsl 3THX
00BEKTOB MO MOPAIKY BEIUYUHBI

CTpouTh 4epTexu K F€OMETPUUECKHUM 3a7a4aM

Ilonb30BaTbcsd NpU3HAKAMH  PAaBEHCTBA TPEYIOJBHHUKOB, HCIOJIb30BAaTh
IIPU3HAKU U CBOWCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUH 3aj1au

6.5

6.6

[IpoBOoANTH JIOrMYECKHE PACCYKIEHUSA C MCIOJb30BAaHUEM TI'E€OMETPUUYECKHUX
TEOpeM

[Tonp30BaTbCcsl NpPU3HAKAMM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIUaHbl, MPOBEAEHHON K THUIOTEHY3€ MNPAMOYIOJIbHOTO
TPEYTOJIbHUKA, B PEIIEHUH T'€OMETPUYECKUX 3a7a4

6.7

OnpenensaTs NapaieIbHOCTh IPSMBIX € TIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HuMHu cekymad. OmnpenensaT NapauIeIbHOCTh MPSAMBIX € IOMOIIBIO
PaBEHCTBA PACCTOSSHUM OT TOYEK OJHOM MPAMOM 1O TOYEK APYrou MpsMOn

6.8

Pemiate 3a1aun Ha kieTyaTon Oymare

6.9

[IpoBOANTH BBIUMCIIEHUS U HAXOJIUThH YUCIOBBIE U OYKBEHHBIE 3HAUEHUS YTJIOB
B F€OMETPUYECKHUX 3a/ladax C UCIIOJIb30BAHUEM CYMMBI YIIIOB TPEYIOJbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX IPU MEPECEUYECHUU IBYX
NapaJuleJbHbIX IPsAMBIX CeKylled. Pemarp mpakTuyeckue 3amayd  Ha
HAaxOK/JICHUE YTJIOB

6.10

Bnagerp noHATHEM TE€OMETPUYECKOTO MeCTa TOYEK. YMETh OIpPEeNesiTh
OMCCeKTpUCYy yIla M CEepeAMHHBIA TMEepPHeHIUKYIsIp K OTpe3Ky Kak
reOMEeTPUUYECKHE MECTa TOUEK

6.11

6.12

DopmMynUpOBaTh ONPEAECIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JIHAMETpa
OKPYXHOCTH, TTOJIb30BaThCA UX CBOWCTBAMH. Y METh MPUMEHSTh 3TH CBOMCTBA
IIPY PELIEHNH 3a1a4

Bnaners moHsTHEM ONMCAaHHON OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ 1eHtp. Iloap3oBaThecs (hakTamMu O TOM, YTO OUCCEKTPUCHI YTIIOB
TPEYroJIbHUKAa TEPECeKaloTcsl B OAHOM TOYKE, U O TOM, YTO CEpPEAUHHbBIC
NEPIEeHIUKYIISPBl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCs B OJHOU TOUKE

6.13

Brnaners moHATHEM KacaTeIbHOW K OKPYKHOCTH, IMOJIB30BATHCS TEOPEMOH O
NEPHEHAUKYJSIPHOCTA KACcaTeIbHOM W paauyca, IIPOBEAEHHOIO K TOYKE
KacaHus

6.14

ITonw30BaThCs HpOCTCfIHIPIMH TCOMETPUICCKUMHU HEPABCHCTBAMHM, ITOHUMATH
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UX MPAKTUYECKUN CMBICII

HpOBO[[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC IMOCTPOCHHUA C IMOMOIIBIO HMUPKYJIA U

6.15 N
JUHEUKU
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOIrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
6 I'eomerpus
6.1 Pacrio3naBaTh  OCHOBHBIE BBl  YETHIPEXYTOJBHUKOB, UX 3JEMEHTHI,
' MOJIb30BATHCS UX CBOMCTBAMH MPHU PEIICHUU T€OMETPUUECKUX 3a1a4
6.2 [IpumeHsTh CBOMCTBA TOYKHM IEPECEUEHHUS] MEIUaH TPEYrojbHUKA (LIEHTpa
' Macc) B pELIEHHH 3a1a4
Bnaners monsTuem cpenHel TMHUN TPEYTOJIbHUKA U TPATCIUU, IPUMEHSATh UX
6.3 CBOICTBA IMpU PEUICHUM TeOMETpUYECKUX 3aaad. l[loyib30BaThcs TeopeMou
' QPaneca U TEOPEMOW O MPONOPLMOHAIBHBIX OTPE3KaxX, MPUMEHATh HUX IS
pelIeHUs IPaKTUYECKUX 3aa4
6.4 [TpuMeHsTh MpU3HAKK TOJ00US TPEYTOJbHUKOB B PEUICHUH T'€OMETPUUYECKUX
' 3a/1a4
[Tonb3oBatbess Teopemoit [ludaropa anms pemieHuss TEOMETPUUYECKUX H
6.5 npakThuyeckux 3anady. CTpouTh MaTeMaTHUYECKYH) MOJENb B IPAKTUUYECKUX
' 3a/7la4ax, CaMOCTOSITEJIbHO J€NaThb 4YEpPTEX U HAXOAUTh COOTBETCTBYIOLIUE
JUTUHBI
Brnagerb nmoHATHSAMM CHUHYcCAa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
6.6 NpSIMOYTOJIBHOTO TpeyrojbHuKa. llonb30BaThCs STUMU TMOHATUAMM IS
pELIeHUs TPAKTUYECKUX 33124
Beraucnsate (pa3nmuyHbIME CrIOcO0aMu) TUTOMIAAL TPEYTOJbHUKA U TUIONIAIN
6.7 MHOTOYTOJIBHBIX (GUryp (mojib3ysach, TIJleé HEOOXOAMMO, KaJbKyJIATOPOM).
[IpuMeHATh MOTyYEeHHBIE YMEHHS B IPAKTUYECKUX 3a/1adax
Brnagerb NOHATHSAMM BOMCAHHOTO M LEHTPAJIBLHOTO YIJIa, MCIOIb30BaTh
6.8 TEOPEMBbl O BIHMCAHHBIX YIJIaX, YIJIax MEXAy XOopAaMH (CeKyLUIMMH) U yTie
MeEXJly KacaTelbHON 1 XOpA0H IpU PellIeHuU TeOMETPUUYECKHUX 3a/1a4
6.9 Bnaners moHsATHEM ONMCAHHOTO YETHIPEXYTOJIbLHUKA, MPUMEHSATH CBOMCTBA
' OMHUCAHHOTO YEeTHIPEXYTOJbHUKA P PELICHUU 3324
[IpuMeHATHh TONMy4YeHHBbIE 3HAHUS HA TPAKTUKE — CTPOUTH MATEMaTHYECKUE
6.10 MOJEIM s 3aJad peajbHOW JKU3HM M IPOBOJUTH COOTBETCTBYIOIINE

BBIYHCIICHUS] C NPHUMEHEHHUEM MOJO0HMS W TPUTOHOMETPHH (TIONB3YSCh, Tl
HE00XO0IMMO, KAJIbKYJISITOPOM)
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9 KITACC

Kon
MPOBEPAEMOro
pe3yJbTarta

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM
06pa30B3TeJ’IbHOﬁ nporpamMmmbl OCHOBHOI'O oﬁmero oﬁpasoBa}mﬂ

6

6.1

6.2

I'eomerpus

3HaTh TPUTOHOMETpPUYECKHE (GYHKIUU OCTPBIX YIJIOB, HAaXOIUTh C HX
MOMOIIBIO PA3IMYHBIC AIEMEHTHI IPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHHe
MPSIMOYTOJIBHBIX TPEYrOJbHUKOBY). HaxoauTs (C MOMOIIBI0 KalbKYJISATOPA)
JUIMHBI ¥ YTJIBI JUISI HETAOJMUYHbBIX 3HAUCHUN

ITonp30BaThCs (1)0pMy.HaMI/I NPpUBCACHHA 1 OCHOBHBIM TPUTOHOMCTPUYCCKHUM

TOXICCTBOM AJIA HAXOXIACHUA COOTHOIICHUM MCKAY TPUTOHOMECTPUUCCKUMU
BCINYHNHaAMM

6.3

Hcnonp30BaTe TEOpEMBI CUHYCOB M KOCMHYCOB JUISI HAXOKICHUS Pa3IM4YHbIX
3JIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHSTh UX MpU
PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnagers moHsTHAMH  npeoOpa3oBaHHMA — TOAOOWS, COOTBETCTBEHHBIX
2JIeMEHTOB  TOMOOHBIX  ¢uryp. [lomp3oBaThcsi CBOMCTBAMH — TTOJO0MS
MPOU3BOJBHBIX (QUIYp, YMETh BBIUHCIATH JUIMHBI M HaXOIUTh YIJIBI Y
no00HbIX (uryp. [IpumeHsTh cBOMCTBA MOJO0US B MPAKTUYECKUX 3a/ladax.
YMeTh NpUBOAUTE MPUMEPHI MOJJOOHBIX (PUTYP B OKPYKAIOLIEM MUDE

6.5

6.6

6.7

[Tons30BaThCst TEOpEMAMK O TIPOM3BEACHUU OTPE3KOB XOP/I, O MPOU3BEACHUN
OTpPE3KOB CEKYIIUX, O KBapaTe KacaTelbHOM

[Tonp30BaTbcss BEKTOpaMH, MOHUMAaTh HUX TEOMETPUUYECKUH U (U3MUECKUI
CMBICJI, IPUMEHSATh UX B PEIIEHUH NeOMETPUYECKUX M (PU3MUECKUX 3aJad.
[TpuMeHATh CKalspHOE NPOU3BENECHUE BEKTOPOB I HAXOXKICHHS UIMH U
yTJI0B

Ilonp30BaThcs METOIOM KOOpAWHAT Ha IIJIOCKOCTHU, IIPUMCHATHL C€ro B
PCHICHUN TCOMETPUUCCKUX U MTPAKTUYCCKUX 3a1a1

6.8

BJ'Ia)IeTI) MOHATHUAMU MPAaBHUIIBHOTO MHOI'OYI'OJIbHHWKA, AJIMHBI OKPY>KHOCTH,
JJIUHBI OYTH OKPYXHOCTH U pa)maHHoﬁ MCpPBI yTia, YMCTb BBIYUCIIATH
miomaab Kpyra u Cro qacTeu. HpI/IMeHHTL IMOJIYUYCHHBIC YMCHHA B
MPAKTUYCCKUX 3aavdax

6.9

6.10

Haxoauth ocu wiM UEHTPbl CUMMETpUHM GUTYp, HPUMEHATH JBHKEHUS
IJIOCKOCTH B IPOCTENIINX CIydasx

[IpuMeHsTh MONMy4YeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYeCKHUE
MOoAOcCIn Mg 3adad peaHLHOﬁ JKU3HU W MTOPOBOAUTH COOTBCTCTBYIOIIUC
BBIYUCIICHHSI C MPUMEHEHHEM IOJ00USN TPUTOHOMETPUYECKUX (DYHKIUH
(MOMB3YSICh, TIE HEOOXO0IUMO, KaTbKYJIISATOPOM)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
6 I'eomerpust
HauanbHble mnoHsTus reomerpuu. Todka, mpsmasi, OTpe3oK, Jyd. Yroia. Buasl yrios.
6.1 BeprukaneHble M cMexHble Yyrubl. buccekrpuca yria. JlomaHas, MHOIOYIOJbHHK.
[TapanenbHOCTh U NEPIEHAUKYIISIPHOCTD IPSMBIX
6.2 Cummerpuunsie ¢purypbl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpHH. [Ipumepsl cuMMeTprn B
' OKpY’KarolleM MHUpe
6.3 OCHOBHBIE TIOCTPOCHHS C TIOMOMIBIO IIUPKYJIS U JIMHEHKU. TpeyronpHUK. BeicoTa, Mennana,
' OUCCEKTpHCa, UX CBOWCTBA
6.4 PaBHOOe1peHHBIN 1 PaBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroibHUKa
6.5 CBoiicTBa W TpHU3HAKH PABHOOECNPEHHOTO TpeyroiibHUKa. llpu3Haku paBeHCTBA
' TPEYTOJIbHUKOB
6.6 CpoiicTBa M mMpuU3HAKU NapauieNbHbIX NpsMbIX. CyMMma yIiioB TpeyrosibHuUKa. BHemnue
' YTJIBI TPEYTOJIBHUKA
[IpsimoyronbHbIil  TpeyroibHUK. CBOWCTBO MenMaHbl NPSMOYTOJIBHOTO TpPEYrojbHHKa,
6.7 poBeAEHHOW K rumoTeHy3e. IIpu3Haku paBeHCTBa NPSIMOYIOJNBHBIX TPEYTrOJIbHUKOB.
[IpsiMOyTOIBHBIN TPEYTONBHUK € YoM B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
6.8 TeopemMa O OojbimeM yrie u OoNbIIeld CTOpOHE TpeyroidpHUKa. [lepneHaukymsap u
HaKJIOHHas
6.9 ['eomerpuueckoe mecTto Touek. buccexkrpuca yria M CEepeMHHBIM NEPHEHAUKYISP K
' OTPE3Ky KaK T€OMETPUIECKHE MECTA TOUEK
6.10 OKpyXHOCTb W Kpyr, XopJa M JAuaMeTp, HMX CBOMCTBAa. B3anMHoe pacnosioxeHue
' OKpY’KHOCTH U IpsiMoii. KacaTenpHas U cexyias K OKpyXHOCTH
6.11 OKpyXHOCTb, BIIICAHHAS B YToJI. BriucaHHas v onMcaHHast OKPY>KHOCTH TPEYTOJIbHHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 ['eomerpus
6.1 YersipéxyroapHuku. [lapannenorpamMm, ero npu3Haku U CBOMCTBA
6.2 [TpstmoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA
6.3 Tpaneuus, paBHoOOKas Tparnemusi, e€ CBONCTBa U Npu3Haku. [IpsMoyronbHas Tpanenus
6.4 Meton ynBoenuss menuanbl. LlenTpanbHas cummerpusa. Teopema daneca m Teopema o
' MPOTMOPIHOHATBHBIX OTPE3KaxX
6.5 Cpennue TUHUM TPEYroJbHHUKA U Tpaneuuu. LIeHTp Macc TpeyroyiibHuKa
6.6 [TonoOue TpeyronbHUKOB, Kod(duiueHT nogodus. IlpuzHaku mogo0Hst TPEyroJbHUKOB.
' [Ipumenenne nogo0us MPH PeIICHUH TPAKTUYECKUX 3a/1a4
6.7 DopMyIIBI TS TUIOIIAAM TPEYTONBHUKA, TTapaJiesiorpaMma, poMoa 1 Tparennu
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6.8 CgoiicTBa miomnaaei reomerpudeckux Guryp. OTHOIEHKE TII0MAAeH 0 I00HBIX GUTYP
6.9 Brruncenue miomnianeit TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTOl Oymare
6.10 Teopema [Tudaropa. [Ipumenenune reopemsl [Iudaropa npu pereHun NPaKTUYECKUX 3a]1a4
6.11 CuHyC, KOCHHYC, TAaHI€HC OCTpPOr0 yrIja HpsSMOYTOJIBHOIO TpeyroiabHuka. (OCHOBHOE
' TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue GpyHkmuu yrios B 30°, 45° u 60°
6.12 BrnucanHble M LEHTpalbHBIE YIVIBI, YTOJI MEXKIY KacaTeIbHOM M XOPIOH. YTIbI MEXIY
' XOpJIaMH U CEKYIHUMH
6.13 Brnmcanubie 1 onucaHHbIC YETHIPEXYTOIBHUKH
6.14 B3aumHoe pacnonoxenue JByX OkpyxkHocteil. Kacanume okxpyxHocteil. OO6mue
' KacaTeJbHbIE K IBYM OKPYKHOCTSIM
9 KUJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, tanresc yrios oT 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
DopMyITbl IPUBEACHUS
6.2 Pemenune TpeyronpHUKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PemeHne mpakTHYecKux
' 3aJ1a4 ¢ UCI0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodue coOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpousBeleHUU OTPE3KOB XOPJA, TEOPEMBbI O MPOU3BEICHUH OTPE3KOB CEKYIIUX,
' TeopeMa O KBaJipare KacaTeabHON
Bektop, mmHa (MODy7b) BEKTOpa, COHANPABJICHHBIE BEKTOPHI, IPOTHBOIOJIOXKHO
6.5 HaIpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEpAIlMHM Hall
BeKkTOpamu. PaznoxxeHne BEKTOpa 1Mo IByM HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl Bekropa. CkajsipHOE MPOU3BEICHHUE BEKTOPOB, NMPUMEHEHHE JUIsl HaXOXKICHUS
' JUTHH U YTJIOB
6.7 JlekapToBbI KOOPAWHATHI Ha IUIOCKOCTH. YpaBHEHHs HPSIMOM M OKPYKHOCTH B KOOpJIMHATAX,
' nepeceueHne OKpyKHOCTE! U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MpuMeHeHHe
6.8  IIpaBmiIbHBIE MHOTOYTOJHHHUKH
6.9 Jlnuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIYUCICHHUE JUIUH AYT OKPYKHOCTEH
6.10  Ilmomrame kpyra, CeKTOpa, CErMEeHTa
6.11 JIBIDKEHHS TJIOCKOCTH W BHYTPEHHHE CHUMMETpUU (Uryp (3JIeMEHTapHbIE Ipe/CTaBICHHUS).

[TapamnensHblil nepenoc. IToBopor
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PABOYASA NTPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»
HA YIJIYBJEHHOM YPOBHE B 7-9 KJIACCAX

MHOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1u(ppoBOM MHpE BEpOSATHOCTb M CTATUCTHKA MPHOOpPETAIOT BCE
OO0JBIIIYI0 3HAUMMOCTh KaK C TOUKH 3PCHHS IPAKTHUECKUX MPHIOKEHUN, TaK U UX POJH B
oOpa3oBaHNH, HEOOXOJAMMOM KaXKJIOMYy 4ellioBeKy. Bospacrtaer umcno mpodeccuii, mnpu
OBJIaJICHIUH KOTOPBIMH TpeOyeTcs XopoIas 6a30Basi MOJArOTOBKA B 00JaCTH BEPOSITHOCTH U
CTAaTUCTUKHU, TaKasl MOJArOTOBKAa BaKHA JIJISl MPOAOJIKEHUST 00pa30BaHUs U I YCIIEUITHOM
1po(heCcCUOHATIBHON Kaphephl.

Kaxxpiif uenoBek MOCTOSHHO MPUHUMAET PEIIEHUS Ha OCHOBE MMEIOLIUXCA Y HETro
TaHHBIX. J[715 000CHOBAaHHOTO MPUHATHS PEIICHUS B YCIOBHUSIX HEJOCTATKa MM M30BITKA
uHpopMaliu HEOOXOJMMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTaTHCTUYECKOE MbIIIIeHHE. FIMEHHO M03TOMY BO3HHKIIA HEOOXOAMMOCTH (POPMUPOBATH Y
oOydJaromuxcsi (yHKIMOHAIBHYIO T'PaMOTHOCTb, BKJIIOYAIONIyI0 B ce0s yMEHHe
BOCIPUHUMATh M KPUTHUECKH aHAIM3UPOBaTh HH(OpPMALMIO, IPEICTAaBICHHYIO B
pa3nuuHbIX (hOpMax, IOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX PeaIbHbIX IPOLECCOB U
3aBUCUMOCTEH, MPOU3BOIUTH NPOCTEHMIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4Ye€OHOM Kypc€ C OCHOBHBIMH MpHHIMIIAMU cOopa, aHaiam3a u
NPECTaBICHUS TaHHBIX U3 Pa3IMUHbIX cep KU3HHU 00IIecTBa U TOCyAapCTBa MPUOOIIaeT
oOyyaromuxcsi K OOILIECTBEHHbIM HHTEepecaM. M3yueHue OCHOB KOMOWHATOPHUKH
pa3BHUBaeT HABBIKM OpPTaHU3alUU Tiepedopa U MmoacyYETa Yrciia BApUAHTOB, B TOM YHCIIE B
OPUKIATHBIX  3a7ayax. 3HAKOMCTBO C OCHOBaMH Teopuu TIpadoB  CO34aéT
MaTeMaTudeckuii  QyHmamMeHtT il (OpPMHpPOBAaHWS  KOMIETEHIIMH B  00JacTH
uHboOpMaTUKU U UUQPOBBIX TeXHOJNOTUH. Ilpu M3yyeHUM CTAaTUCTUKU U BEPOSTHOCTH
o0oramaroTcsl MpeicTaBiIeHUs] 00yJaroIUXCsl O COBPEMEHHOM KapTHUHE MHpa U METOAAX
ero wuccienaoBaHus, (GOPMUPYETCS TIOHMMAaHUE PpOJIM CTAaTHCTUKH KaK HMCTOYHHKA
COLIMATBPHO 3HAYMMOW WHGOPMAIMU W  3aKJIAJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIICHHS.

B cooTBeTcTBUUM ¢ AaHHBIMH LETISIMH B CTPYKType MpOrpamMMbl Y4E€OHOTrO Kypca
«BepoATHOCTh M CTAaTHCTHKA» OCHOBHOTO OOIIEro oOpa3oBaHus Ha yriayOJIEHHOM YpPOBHE
BBIJIETICHBI CIIEAYIOIINE COJEpKaTeIbHO-MeToAnueckue TuHuM: «lIpeacraBienue TaHHbIX
U OIKcaTeNbHas CTaTUCTUKa, « BeposTHOCTEY, «7eMeHTbl KOMOUHATOPUKIY,
«BBenenue B Teoputo rpadoBy, « MHOKECTBaY, «Jlorukay.

Conepxanne nuaun «I[IpencraBneHne NaHHBIX U OMHUCATENbHAS] CTATUCTUKAY» CITY)KUT
OCHOBOW ji1 (OPMHUPOBAHMSI HABBIKOB pabOThl ¢ uWHGOpPMaIUEd: OT YTeHHUs U
UHTEpIIpeTaluy nH(HOpMaLUY, TPEICTAaBICHHON B TabauIax, Ha AuarpaMmax u rpadukax,
10 cOopa, MpeNCTaBICHHMs W aHalW3a JaHHBIX C HMCHOJb30BAHUEM CTATUCTHUYECKHX

XapaKTEPUCTHK CPETHUX W paccewBaHus. Paboras ¢ maHHBIMHU, OOydarommecs ydarcs
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CUMTHIBATh M HMHTEPIPETHUPOBATH NTaHHBIC, BBIIBUTaTh, APTYMEHTHPOBATH U KPUTUKOBATh
MPOCTEHINNE TUIIOTE3bI, PA3MBIIUIATh HaJ (PaKTOpamMu, BHI3BIBAIOIIUMUA H3MEHYHBOCTH, U
OIICHMBAThH WX BIMSHUE HA pacCMaTpHUBaEMbIe BEIMIMHBI U IPOIIECCHI.

NHTYyUTHBHOE TIPEICTaBICHHE O CIy4yallHOW W3MEHYMBOCTH, HCCIICIOBAaHHE
3aKOHOMEPHOCTEH M TCHJCHIIMH CTAHOBHUTCS MOTHBUPYIOIICH OCHOBOHW IS HW3ydeHUS
TEOpHUH BEPOSITHOCTEH. boblioe 3HaUYeHNEe MMEIOT MPAKTHYECKUE 3aJaHMs, B YaCTHOCTH
OTIBITHI C KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMH.

[TonsiTHE BEPOSATHOCTH BBOJMTCS KaK Mepa MPaBIOMOI00MS CIIyYalHOTO COOBITHS.
[Tpu m3ydeHnn ydeOHOTO Kypca oOydaromuecs: 3HAaKOMSTCS ¢ MPOCTEHIIMMU METOIaMH
BBIUMCJICHHUSI BEPOSITHOCTEH B CIyYallHBIX OKCIIEPUMEHTaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU HCXOJIaMU, BEPOSITHOCTHBIMU 3aKOHaMH, TO3BOJISIIONIUMHU CTaBUTh U
pemaTh Oosiee clokHbIE 3a7aun. B yueOHbIN Kypc BXOAST HayaldbHBIC MPEACTABICHUS O
CITy4alHBIX BETMYMHAX U WX YACIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOrO Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYalOIMIUXCS C
MHOXECTBAMH W OCHOBHBIMH OICpAIlMsIMU HAJl MHOXECTBAMHU, PacCMaTPHUBAIOTCS
IpUMEpPHl TPUMEHEHUSI TPagoB M DJIEMEHTOB TEOPUM MHOXECTB IS pEUICHUs 3ajay, a
TaK)K€ UCIOIb30BaHUA B IPYTUX MAaTEMAaTHUYECKUX Kypcax U YUeOHBIX IIPEeIMETaXx.

B 7-9 knaccax uzydaercs yueOHbIH Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBIN
BxomaT paszzenbl: «lIpenacraBieHue MaHHBIX W OMUCATEIbHAS CTATUCTHKAY,
«BeposiTHOCTE», «DneMeHTHl KOMOWHATOPUKW», «BBemenue B Teoputo rpadoBy,
«MuoxectBa» u «Jlorukay.

OOmiee 9MCIIO 9acoB, OTBEACHHBIX JUIA M3YUYEHUS y4eOHOTO Kypca «BeposSTHOCTh |
cratuctuka», — 102 gaca: B 7 kimacce — 34 yaca (1 wyac B Hemenmo), B 8 kiacce — 34
yaca (1 gac B Henemnto), B 9 kinacce — 34 yaca (1 yac B Hezielnto).

Bo3moskHa KOppEeKTHpPOBKa OOIIET0 YKCIlia YaCOB, PEKOMEHIOBAHHBIX JJI U3y4YCHUS
y4eOHOTO Kypca, ¢ Y4eTOM WHIUBUIYAIBHOTO TI0JIX0/1a 00pa30BaTEIbHBIX OpPraHu3aIuil K
yIIyOJIGHHOMY WM3yYCHHIO BEPOSATHOCTH W CTAaTUCTUKH, B paMKaxX COOJIIOICHHS
TUTHCHHYECKUX HOPMATHUBOB K HEJEIbHOM 00pa30BaTEIbHON HArPy3Ke.

COILEPKAHUE OBYUYEHUA

7 KJIACC

[IpencraBieHue NaHHBIX B BUJE TAOJIUI, IUarpaMM. 3arojiHeHuEe TaOJul], YTeHUE U
MOCTPOEHUE CTOJIOMKOBBIX (CTOJMOYATHIX) M KPYrOBbIX Juarpamm. UreHue rpaukoB
peanbHBIX npoiieccoB. M3Bneuenrne nHPpopMaluy U3 1uarpamMm U TaOJuIl, UCIOJIb30BaHUE
Y MHTEpIpeTanus JaHHBIX.

OnucarenpHas CTaTUCTHKA: cpeAHee apudMeThdyeckoe, MeauaHa, pa3Mmax,
HauOoblllee U HAMMEHbIIEE 3HAUCHUS, KBapTWIM, CpeJHEe TrapMOHHYECKOEe, CpelHee
rapMOHHUYECKOE YHCIIOBBIX JTAHHBIX.
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IIprmMepsb! ciy4alHOM M3MEHUYHMBOCTH IIPU M3MEPEHMSIX, B MACCOBOM IPOU3BOJCTBE,
TEHJCHIIUU U CIy4yailHble KoJeOaHus, rpyNIUpPOBKA JTaHHBIX, IPEICTaBICHUE CIy4YallHOU
U3MEHYMBOCTH C IIOMOIIBK)  JWarpaMM, 4YacTOTBl 3HAYEHUM, CTAaTUCTUYECKas
YCTOWYHUBOCTb.

I'pa¢, BepmmHa, pedpo. Ctenenp BepuuHbl. Yncno pédep U cyMMapHasl CTENEHb
BepinH. [lonsrue o cBs3ubix rpadax. [lytu B rpadax. Lenu u muxnsr. O6xon rpada
(otimepoB myTh). [loHsiTie 00 opueHTHpoBaHHOM rpade. PermeHue 3amad ¢ MOMOIIBIO
rpados.

YTBepkAcHNS U BbICKa3bIBaHWsl. OTpULIAHUE YTBEPKICHMUS, YCIOBHBIE YTBEPKICHHUS,
oOpaTHbIE W PaBHOCWJIbHBIE YTBEPXKACHHS, HEOOXOAMMBIE U JOCTATOYHBIE YCIIOBHS,
CBOMCTBAa M Mpu3Hakd. [IpOTHBOMOJIOKHBIE YTBEPKICHHSA, JIOKa3aTeNbCTBA OT
IIPOTUBHOTO.

CrnyyaiiHblii SKCiepUMEHT (OMBIT) U clydaiiHoe coObiThe. BeposiTHOCTh M 4acToTa
CIIy4yallHOTO cOOBITHA. POJIb MajoOBEpOSATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B
IPUPOJE U B OOLIECTBE.

8 KUIACC

MHOXECTBO M IOAMHOXKECTBO. IIprMepbl MHOXECTB B OKPYKAIOIIEM MHUDE.
[lepeceuenne n oObenrHeHUe MHOXecTB. Juarpammbl Oiinepa. YncaoBble MHOXKECTBA.
[Ipumepsl MHOXKECTB M3 KypcoB anreOpbl W reomerpuu. llepeunciieHne 371€MEHTOB
MHOKECTB € MOMOIIbI0 OPraHU30BaHHOrO mepedopa U mpaBujia yMHoOkeHHs. Dopmyiia
BKJIFOUEHUS-UCKITFOUECHHUS.

DneMeHTapHble  COObITHA. BeposiTHOCTM  ciaydailHbIX  COObITUH.  ONBITHI €
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU. CiryuaitHbIi BBIOOD.

W3mepenne pacceMBaHHs YHMCIOBOIO MaccuBa. Jlucmepcus W CTaHAAPTHOE
OTKJIOHEHHE 4YHCIIOBOro Habopa. CBOHCTBAa IUCIEPCHMM U CTAHAAPTHOTO OTKJIOHEHUS.
JmarpamMMbl paccerBaHusl ABYX HaOMIOAaeMbIX BeIMYMH. JIMHETHAs CBA3b HA JAUarpamMme
paccerBaHusl.

HepeBo. [epeBo ciyuailHOro skcnepuMeHTa. CBOMCTBA AEPEBBEB: €IMHCTBEHHOCTD
NyTH, CBSI3b MEXIY YHUCIOM BepiIMH W uucioM pEdep. Ilonsrue o miockux rpadax.
Pemrenne 3a1a4y ¢ TOMOIIBIO 1EPEBLEB.

Jlormueckue coro3bl «M» u «MJIM». CBsA3b MeEXIy JOTMYECKHMMH COKO3aMHU U
orepanusMu HaJl MHOKeCcTBaMu. VIcronbp30BaHue JOTHYECKUX COI030B B anreodpe.

Crny4aiinble cOOBITHSI KaK MHOKECTBA 3JIEMEHTapHBIX cOoObITHI. [IpoTHBONOIOXKHbBIE
coObITus. Onepanuu HajK cOObITUAMUA. POpMYyIIa CIIOKEHHS BEPOSATHOCTEM.

[IpaBuio yMHOXKEHHUSI BEPOSTHOCTEW. YCIIOBHasg BEpOATHOCTh. lIpencrasneHue
CIIyyallHOTO 3KCIIepUMEHTa B BUJIe AepeBa. HezaBucumbie cOOBITHS.

9 KJIACC
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KombOunaropuoe mnpaBuno ymHoxeHus. IlepecranoBku u ¢akropuan. Ywucno
couetanuii u TpeyroiabHuk Ilackans. CpoiicTBa umcen codetanuil. bunom HreroToHA.
Pemenue 3a1a4 ¢ HCNOJIb30BaHNEM KOMOWHATOPUKH.

I'eomerpuueckass BeposTHOCTb. Ciy4ailHbli BBIOOp TOYKHM W3 (Urypel Ha
IUIOCKOCTH, U3 OTPE3KA, U3 TIyT'H OKPYKHOCTH.

Ucnertanusa. Yenex u Heyaada. Cepust ucnblTaHuid A0 nepBoro ycmnexa. Cepus
ucnbiTanuii  bepuymu. BepositHocTH  coObITHii B cepur HcnbITanuii  bepHymu.
CryyaitHblif BBIOOp U3 KOHEYHOTO MHOKECTBA.

CrnydaiiHass BenMYMHA W paclpeiesieHHe BeposTHOcTed. I[IpumMepsl ciaydalHBIX
BEIMYMH. BaxkHble pacrpenesieHuss — 4YKCIO MOINBITOK B CEPUM MCHBITAHWNA IO IEPBOTO
ycmexa M 4YHUCJIO YCIEXOB B CepuM HUCHbITaHuNd bepHymin (reomerpuyeckoe U
OMHOMUAJILHOE PACIIPEICIICHHUS ).

MaremaTnyeckoe  OXKHMAAHUE  CIIy4YalHOM  BEIWMYUHBL. DU3HMYECKHM  CMBICI
MaTeMaTH4YECKOro OKHUJIaHus. [IpuMepbl MCIIONB30BaHUS MATEMATUYECKOTO OKHUIAHUS.
Hucniepcust ¥ CTaHAApPTHOE  OTKJIOHEHME  CiIydyahHOM  BenndnHbl.  (CBOMCTBa
MAaTeMaTUYECKOr0 OXUIAHUSA U Jucliepcud. MartemMaTH4ecKoe OXUIaHUE U JAUCIEPCHUs
V3YUYEHHBIX PACIPEACIICHUMN.

HepasencrBo UYeOblmeBa. 3akoH OoibIIMX YHcesd. MaTemMaTHueCcKUe OCHOBAHMS
U3MepeHUs BeposiTHOCTEN. Poib 1 3HaUeHKE 3aKOHA OONBIINX YHCEIl B HAYKE, B IPUPOJIE U
00111eCTBE, B TOM YHCJIE B COLIMOJOTUYECKUX 00CIEOBAHUSAX U B U3MEPEHUSIX.

HPEIMETHBIE PE3YJIbTATDBI

K koniry oOydenust B 7 Kjacce oOy4arONIMICS MOTYYUT CIEIYIOUIUE MPEIMETHBIC
pe3ybTaThl:

Yurats uHbOpMaIUIO, MPEACTaBICHHYIO B TaOMUIAX, HA JUArpaMMax, MPEACTABIISTh
JTaHHBIE B BUJI€ TaOJIUL, CTPOUTH CTOJIOMKOBBIE (CTON0UYATHIE) M KPYTOBbIE AHMArPAMMBI 110
MacCUBaM 3HAYEHUU.

OnuceiBaTh U UHTEPIPETUPOBATH PEAIBHBIE YHCIIOBBIE TAHHBIE, TIPEACTABICHHBIE B
TabnuIlax, Ha AMarpammax, rpapukax.

Hcnonb30BaTh i1 ONUCAaHUS AAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CpEIHEE
apumeTnyeckoe, MearaHa, HauOobIlIee U HaMMEHbIIIee 3HaUeHus, pa3Max, KBapTHIIH.

NMeTh mpencTaBieHUE O JIOTMYECKHX YTBEPXKICHHUSX U BBICKA3bIBAHUSAX, YMETh
CTPOUTH OTpHULIaHUS, (HOPMYJIMPOBATh YCIOBHBIE YTBEPXKIEHHUSA IMPHU PELICHUU 3a]ad, B
TOM YHCJI€ U3 JIPYTUX y4eOHBIX KypCOB, UMETh IMPEACTABICHUE O TEOPEMax-CBONCTBAX U
TeopeMax-Ipu3Hakax, O HEOOXOAUMBIX M JOCTATOYHBIX YCIOBUAX, O METOJE
JI0Ka3aTeIbCTBA OT MPOTUBHOTIO.

Nmers mpencraBieHne O Ciay4yalHOW W3MEHUMBOCTH Ha MPHUMEpPAx pe3yJIbTaToOB
U3MEpPEeHHH, IIeH, (U3MUYECKUX BEJIWYHH, AaHTPOTIOMETPUYECKUX JaHHBIX, HMETh
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MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

Hcnonb30BaTh AJIs1 ONMCAHUA JaHHBIX YaCTOTHl 3HAYEHWH, TPYNIUPOBAThH JAHHBIC,
CTPOUTH TMCTOTPAMMBI TPYTIIITUPOBAHHBIX TaHHBIX.

Ucnonb3oBathk rpadbl I pelieHus 3aiad, UMETh IPEJCTaBICHHE O TepPMHUHAX
Teopuu TpadoB: BepiimHa, peOpo, 1eNb, UK, MIyTh B Ipade, UMETh MpeIcTaBiIeHUE 00
o0xoe rpada u 06 OpUEHTUPOBAHHBIX Tpadax.

K koHuy oOydenust B 8 Kjacce oOydaromMiiCS MOJTYYUT CIEAYIOIIUE MPEIMETHBIE
pE3yJIbTaTHI:

OnepupoBarh MOHATUAMH MHOXKECTBA, ITOJMHOXKECTBA, BBIIOJHATH OIEpalluy Ha
MHOKECTBaMHU: OOBEIUHEHHE, IEPECEUCHHE, IEPEUUCIATh 3JIEMEHTBl MHOXECTB C
UCIOJIb30BaHUEM OPTaHHW30BaHHOTO Mepedopa U KOMOMHATOPHOT'O IPaBUJla YMHOXKEHHUSI.

Haxonuth BepOSITHOCTH CIIy4allHBIX COOBITHMM B CIy4YalWHBIX OIBITAX, 3HAs
BEPOSITHOCTU 3JIEMEHTApHBIX COOBITHI, B TOM YHCJIE B OMNBITaX C PABHOBO3MO>XHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU, UMEThH IOHATHE O CIIy4allHOM BhIOODE.

OnuceiBaTh JaHHBIE C MOMOIIBIO CPEHUX 3HAYEHUM U MEp pacceuBaHMsl (Jucnepcus
U CTaHJApTHOE OTKJIOHEHHE). YMETb CTPOUTh M HHTEPHPETUPOBATH AMATPAMMBI
paccerBaHMsl, UMETh IPECTABIECHUE O CBSI3U MEKY Ha0JIt01aéMbIMU BEJTMUUHAMHU.

HwmeTps mpencraBieHue O JepeBe, O BEpIIMHAX U pEOpax AepeBa, HUCIOJIb30BAHUU
NEpPEBbEB MPU PEIIEHWH 3aJad B TEOPUU BEPOSITHOCTEW, B JPYrMX Y4eOHBIX
MaTEeMaTUYECKUX Kypcax U 3a/lay U3 APYyrux y4eOHbIX MPEIMETOB.

OnepupoBarh TOHITHEM COOBITUS KaK MHOMXECTBAa 3JIEMEHTAPHBIX COOBITHIA
CIIy4allHOTO OTIbITA, BHIMOJHATH ONEPALMHA HAJl COOBITUSMU, UCIIOIB30BATh NIPHU PEUICHUU
3aJa4 AMarpaMMbl OWjiepa, YHUCIOBYI MpsAMYI0, NPUMEHATh (OpMyITy CIOKEHUs
BEPOSATHOCTEM.

ITonp30BaTbCAd NMPAaBWIOM YMHOXEHHUS BEPOATHOCTEM, MCIOJIB30BAaTh JEPEBO JUIA
IIPEACTABICHNS CIIy4allHOTO OMNbITa IPU pemeHur 3azad. OnepupoBaTh MNOHSITHEM
HE3aBHUCUMOCTH COOBITHIA.

K xoniy oOydeHuss B 9 kjacce o0OydaroUuidcsi MOJYUYUT CICAYIOMINUE MPEIMETHBIC
pe3yJIbTaTHI:

[Tonp30BaThCsi KOMOWHATOPHBIM — TMPABUJIOM  YMHOXXCHHS, HAXOAUTh  YHUCIIO
IIEPECTAHOBOK, YUCIIO COYETAHUH, IMOJIb30BATHCA TPEYTOJbHUKOM [lackais mpu pemeHun
3a/1a4, B TOM YHCJIC HA BBIYMCIICEHUE BEPOSITHOCTEH COOBITHH.

Hcrnonp30BaTh MOHATHE TE€OMETPUYECKOM BEPOSTHOCTH, HAXOIWTb BEPOSTHOCTH
COOBITUII B OMBITaX, CBSA3AHHBIX CO CIy4allHBIM BBIOOPOM TOYEK U3 IIJIOCKOH (DUTYPHI,
OTpE3Ka, JJIMHBI OKPYKHOCTH.

HaxoguTe BepoOSTHOCTH COOBITHH B OIBITaX, CBSA3AaHHBIX C HCIBITAHUSAMH [0
JOCTHXKEHUS MIEPBOTO YCIEXA, B CEPUSAX UCIBITAHUN bepHyum.
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Nmers mnpeacraBieHue O CIydalHbIX BEJIWYMHAX MW OIMO3HABAaTh CIIy4YalHbIE
BEJIMYMHBI B SIBIICHUSIX OKPYKAIOIIEr0 MHUpPa, ONEPUPOBATH IMOHITHEM «paCIpeIesiCHUE
BEPOSATHOCTEW». YMETh CTPOUTH PACHPEACIICHUS BEPOSITHOCTEM 3HAYCHUN CIIy4alHbIX
BEJIMYMH B U3YUCHHBIX OIbITAX.

Haxonutes maTemaTHyeckoe OXKHAAHUE W JAUCIEPCHUIO CIy4alHOW BEJIMYMHBI 110
pacnpeeNeHUI0, MPUMEHSTh YACIOBBIE XapAKTEPUCTUKHA U3YUYECHHBIX PACIPEICIICHUN TIPU
pEIICHUY 3a1a4.

Nmers mnpeacTaBieHWEe O 3aKOHE CIYYaHBIX YHCEI KAk O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOH W3MEHYMBOCTH, MIOHUMATh MaTeMaTHYeCKOe 0OOCHOBaHUE
OJIM30CTH YacCTOThl M BEPOATHOCTH COOBbITHSA. MIMETh mpejacTaBieHHE O POJIM 3aKOHA
OOJIBIIMX YHCEN B IPUPOJIC U OOIIECTRE.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaunmMeHoBaHue pa3iesioB H TeM nudpoBLIe
Ne /i P Konrtpoubusie IIpakTHueckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
[[bubaunoreka [JOK
1 I1 4
PEICTABICHIE JarHRm https://m.edso00.ru/596d814c]
bubmuorexa [JOK
2 Omucarenpias craTHeTHKa 8 . https://m.edsoo.ru/596d814c
bubmuorexa [JOK
I 1
3 Cysaiinas H3MEHIMBOCTS > https://m.edsoo.ru/596d814c
bu6mmoreka [IOK
4 B 4
BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/596d814c
bu6mmorexa [IOK
> Jloruia 3 https://m.edsoo.ru/596d814c
BeposiTHOCTB M yacToTa Ciry4aitHOTO bubnnoreka [JOK
6 5 1
COOBITHS https://m.edsoo.ru/596d814c
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 1 bu6mmoreka [JOK
3HAHUH https://m.edso0.ru/596d814c
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 1 3



https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
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https://m.edsoo.ru/596d814c

8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne /i P Konrpoabnsie IIpakTuueckune (mdpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 IT
OBTOpEHHe kypca 7 lacca 3 https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
2 M 4
noxectsa https://m.edsoo.ru/032cfeff
. bubnuorexa [JOK
3 BeposTHOCTB Clly4aiiHOTO COOBITHS 4 1 1 https://m.edsoo.ru/032ceff
4 OnmcarenpHas craTucTuka. PaccenBanne 5 1 bu6mmoreka [IOK
TAHHBIX https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
B
> BE/ICHHE B TEOPHIO rpado 3 https://m.edsoo.ru/032cfeff
bu6mmorexa [IOK
6 Jlorika 2 https://m.edsoo.ru/032cfeff
7 Onepanuu Haja cay4ailHBIMU COOBITUSIMH. 3 bubnnoreka [JOK
CnoxxeHue BepoSITHOCTEN https://m.edsoo.ru/032cfeff
YcnoBHas BEpOSITHOCTh, YMHOKEHHUE bubnmnorexa [JOK
8 . 5
BEpOSITHOCTEH, HE3aBUCHMBIE COOBITHS https://m.edsoo.ru/032cfeff
9 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 5 1 bubnnorexka [JOK
3HAHUU https://m.edsoo.ru/032cfeff
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 1



https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
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9 KUIIACC

KosunuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHoBaHUE pa3ae/ioB H TeM 1 poBLIe
Ne /i P Kounrtpoubusie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 I1
OBTOpeHHe Kypca 8 Knacca 3 https://m.edso0.ru/8b68c39f
bu6mmoreka [IOK
2
DIEMEHTEI KOMOHHATOPHIKH 6 https://m.edsoo.ru/8b68c39f
3 I'eoMeTpuueckas BEpOsITHOCTH 3 bubnmorexa LOK
p p https://m.edsoo.ru/8b68c39f
bu6mmoreka [IOK
4 Henprranus beprysum 6 https://m.edso0.ru/8b68c39f
. bubmuorexa [JOK
S Catyualinas BeNuaHHa 3 https://m.edsoo0.ru/8b68c39f
6 UucnoBble XapaKTEPUCTUKU CITy4YalHbIX 6 bubnnoreka [JOK
BEIINYNH https://m.edsoo0.ru/8b68c39f
bu6mmoreka [IOK
! 3axon Gombumx e 3 https://m.edsoo0.ru/8b68c39f
3 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 4 1 bubnnorexka [JOK
3HaHUM https://m.edso0.ru/8b68c39f
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0



https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
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https://m.edsoo.ru/8b68c39f

ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosunvecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
Nenm/m Tema YpoKka Ko]—[Tpo,m,]-[],[e HpaKanecKHe I[aTa OﬁpaSOBaTeJILHbIe
Bcero U3y4YeHUs
padoTbI padoTbl pecypcbl
[IpencraBienne qaHHBIX B BUJIE TaOIUII,
1 JTyarpaMm. 3anoJIHeHHE TaOJIuIl, YTCHHUE 1 bu6mmoreka [IOK
1 TTIOCTPOEHHE CTOJIONKOBBIX https://m.edso0o.ru/a88f7814
(cTonbyaThIX) U KPYTOBBIX IUArpaMm
[IpencraBnenue 1aHHBIX B BUJIE TAOJIHII,
5 JTyarpaMm. 3anoJIHeHHE TaOJIuIl, YTCHHUE 1 bu6mmoreka [IOK
1 TTIOCTPOEHHUE CTOJIONKOBBIX https://m.edso0.ru/e62067fb
(cTonbyaThIX) U KPYTOBBIX IUArpaMm
3 UreHue rpauKoB peabHbIX MPOIECCOB 1 bubmmorexa LOK
https://m.edsoo.ru/4d0faaéc
[IpakTnyeckas pabota 1o Teme
4 "H3Bnedenue nHpopMaluy U3 AuarpamMmm 1 1 bubnnoreka [JOK
M TaOJIHII, KCIIOIL30BaHUE U https://m.edsoo.ru/6c3ech60
WHTEpIpeTaus JaHHbIX"
5 OmnucarenpHas CTaTUCTHKA: CpeTHEE 1 bubnuotexa [JOK
apudmernueckoe, MeaaHa https://m.edso00.ru/57d8fc60
5 OnucarenpHas CTaTUCTUKA: CPETHEE 1 bubnmnoreka [JOK
apudMeTHIecKoe, MeIrnaHa https://m.edsoo.ru/9a0b642b
OnucarenpHas CTaTUCTUKA: pa3Max,
7 HauOOoJbIIIee U HANMEHbIIIEE 3HAUCHUS 1 bubmmorexa [JOK
’ https://m.eds00.ru/966e49b2
KBapTUIIN
8 OmnucarenpHas CTaTUCTHKA: pa3Max, 1 bubnmuotexa [JOK



https://m.edsoo.ru/a88f7814
https://m.edsoo.ru/e62067fb
https://m.edsoo.ru/4d0faa6c
https://m.edsoo.ru/6c3ecb60
https://m.edsoo.ru/57d8fc60
https://m.edsoo.ru/9a0b642b
https://m.edsoo.ru/966e49b2

HauOOJIbIlIee ¥ HAUMEHbIIIEE 3HA4YCHUA,
KBapTUJIU

https://m.edsoo.ru/ba63c623

OrnucarenpHas CTaTUCTUKA: pa3Max,

bu6mmoreka [IOK

9 HauOOJIbIlIee U HAUMEHBIIIEE 3HAYCHHS,
https://m.edsoo.ru/5749cab3
KBapTUIIN
OmnucarenpHas CTaTUCTHKA: CpETHEE
10 rapMOHHYECKOE, CpeIHEe TAPMOHUYECKOE bubmorexa LOK
p - P P https://m.eds00.ru/366b6dc4
YUCJIOBBIX JaHHBIX
OmnucarenpHas CTaTUCTHKA: CpETHEE
11 rapMOHHUYECKOE, CpEIHEE TAPMOHHYECKOE bubmorexa [JOK
p - P p https://m.edsoo.ru/dfd9c324
YUCJIOBBIX JaHHBIX
[IpakTnueckas pabora 1o Teme
12 "OnucareibHast CTATUCTHKA: bubmorexa HOK
. ) https://m.eds00.ru/65352710
npakTHyeckas padbora
bu6mmoreka [IOK
13 O0600611eH1E, KOHTPOJIb
m P https://m.edsoo.ru/79af6439
[Ipumeps! ciydaiiHON U3MEHYUBOCTH IIPU
14 N3MEPEHUSIX, B MACCOBOM ITPON3BOJICTBE bubmmorera [TOK
p ’ . P ' https://m.edsoo.ru/8dd42cc3
Tenneniuu u cnyyaiiHbie KoneOaHUsS
['pynmupoBKka JaHHBIX, IPEICTABICHUC
15 CITy4aitHOM M3MEHUYHMBOCTH C TTIOMOIIBIO bubnmnoreka [JOK
nuarpaMm. YacToThl 3HAYEHHUI; https://m.edsoo.ru/3cObd4b0
CTaTHCTUYECKAs! YCTOMYNBOCTH
['pynnupoBka JaHHBIX, IPECTABICHUE
16 CITy4aitHOM M3MEHYHNBOCTH C TIOMOIIBIO bubnmoreka [JOK
nuarpaMMm. YacToThl 3HAYEHHUI; https://m.edsoo.ru/ea2ce501
CTaTHCTUYECKAs! YCTOMYNBOCTh
17 ['pynnupoBka JaHHBIX, IPECTABICHUE bu6nmoreka [JOK
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https://m.edsoo.ru/65352710
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CIIy4aiiHOM U3MEHYUBOCTH C MIOMOILBIO
nuarpaMm. YacToThl 3HaYCHHUI;
CTaTUCTUYECKAS] YCTOUUYUBOCTh

https://m.edsoo.ru/e29df281

[IpakTuyeckas pabora 1o Teme

bu6mmoreka [IOK

18
"CiyyaiiHas \3BMEHYMBOCTD" https://m.edso00.ru/871e2062
I'pad, Bepmmna, pedpo. CteneHn
BepIuHbI. Yuciio pédep u cymMmapHas bubnunoreka [HOK

19
creneHb BepunH. [ToHsITHE O CBA3HBIX https://m.edso00.ru/0c7e8b7b
rpadax. [Iytu B rpadax

enu u nukibel. O6xox rpada (ditnepos
20 E Tb) HL(I)HﬂTI/IC 00 o II[/IZEITE O(BaHH(l:))M bubmorexa LHOK
YIb): P P https://m.edsoo.ru/2c0bf93e
rpade
enu u uukibel. O6xox rpada (ditnepos
21 E Tb) HL(I)HﬂTI/IC 00 o II[/IZEITE O(BaHH(l:))M bubmorexa LHOK
JTR) P P https://m.edsoo.ru/4,0114E+24
rpade
bu6mmoreka [IOK
22 P
CLICHHE 3312 C OMOLLbIO rpahoB https://m.edsoo.ru/4c25bf5a
Jloruka. YTBepKI€HUS U BHICKa3bIBAHHS.

93 OTpunianue yTBepKJI€HUs, YCIOBHbBIE bubnuorexa [JOK
YTBEp)KJEHUs, OOpaTHBIE U https://m.edsoo.ru/9dda4ad6
PaBHOCHUIIbHBIE YTBEPKICHHS

24 Heo6xomumeble 1 TOCTaTOYHBIE YCTIOBUS, bu6mmoreka [IOK
CBOMCTBA U IIPU3HAKHU https://m.edsoo.ru/a9b5e432

o5 IIpoTHBONOIOKHBIE YTBEPKIACHMS, bubmuorexa [IOK
JI0KA3aTebCTBA OT MPOTHUBHOIO https://m.eds00.ru/1239683

26 Cay4aiiHblif SKCIEpUMEHT (OIBIT) U bubnnoreka [JOK
CIly4aifHOE COOBITHE https://m.edso0o.ru/07a776d2

27 BeposiTHOCTB 1 yacToTa CIly4aiiHOTO bubnnorexa [JOK
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COOBITHS https://m.edsoo.ru/6a92f7e2
28 BeposiTHOCT 1 yacToTa CIy4aitHOTro 1 bubnunoreka [HOK
COOBITHS https://m.edsoo.ru/5fccf45c
Poibp ManoBepoOsATHBIX U TPAKTHYECKH
29 OCTOBEPHBIX COOBITHH B IPUPOJIE U B 1 bubmorexa LOK
A P pupol https://m.edsoo.ru/f5625aef
oOmiecTBe
[IpakTuyeckas pabora 1o Teme
30 "BeposATHOCTE U 4acTOTa CIYYaiiHOTO 1 bubmorexa LOK
P " y https://m.edsoo.ru/c86ae145
COOBITHS
[ToBTOpenue u o6oOIIEHHE.
31 IIpencrasnenue nanaeix. OmnucarenbHast 1 bubnorexa [IOK
et a ' https://m.edsoo.ru/fdd3ead4
CTaTUCTHKA
[ToBTOpEeHME M 0OOOIICHNE.
32 IIpencrasnenue nanaeix. OnucareiapbHas 1 bubnmorexa [IOK
et a ' https://m.edsoo.ru/c154a141
CTaTUCTHKA
33 [ToBTOpenue u o6o0mmeHue. BeposTHOCTh 1 bubmmorexa [IOK
CIIy4aifHOTO COOBITUS https://m.eds00.ru/218b963d
[ToBTOpenue u 06061eHne. MHOXKECTBa
34 H TIOJMHOKECTBA. DIIEMEHTEI TEOPUH 1 bubmmorexa [TOK
' p https://m.edsoo.ru/55ab089b
rpa¢os
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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8 KUIACC

KoaudecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

JlaTa
Nen/m Tema YpoKa Ko]—[Tpo,]n,]-[],[e HpaKTI/I‘IGCKI/Ie 06pa3OBaTeJII>HbIe
Bcero U3YYeHUs
padoTbI padoTbI pecypcbl
[ToBTopenue/ [Ipeacrapnenne TaHHBIX B
1 BHJI€ TaOuIl U Tuarpamm. OnucaresbHas 1 bubmmorexa [JOK
DAMM. https://m.edsoo.ru/6be7a7al
CTaTUCTUKA
[ToBTOopenue/ CiyvaitHast U3MEHUYUBOCTb.
. bubmuorexa [JOK
2 Canyuaiinsle coObiTusl. BeposiTHOCTH 1 1
https://m.edsoo.ru/b193ac7f
Y4acTOTBHI.
3 [ToBTOpEHME. DNIEMEHTHI TEOPUU 1 bubmuorexa [JOK
MHOKECTB. DJI€MEHTHI Teopuu rpadon https://m.edsoo.ru/7,379E+127
4 MHOkecTBO U TOAMHOXKECTBO. [Ipumepsl 1 bubnuotexa [JOK
MHOXECTB B OKPY’KAIOIIEM MUPE https://m.edso00.ru/168d6c5e
5 [lepeceuenue u 00beAMHEHNE MHOKECTB. 1 bubnuoreka [IOK
Juarpammsl Diinepa https://m.eds00.ru/523d2727
6 Uucnossle MHOXeECTBA. [Iprumepsl 1 bubnmnoreka [JOK
MHO>KECTB U3 alreOpbl U TEOMETPHH https://m.edso00.ru/553dab68
[lepeuncnenue 31€eMEHTOB MHOXKECTB C
7 MTOMOIIBI0 OPTraHU30BAHHOTO Tiepebopa u 1 bubnuotexa [JOK
npasuiia yMHOKeHUs. Dopmyna https://m.eds00.ru/0b43ff3b
BKJIIOYEHUS-UCKITIOUEHUS
DOnemeHTapHbIe coObITHs. BeposiTHOCTH
3 CITy4aiHbIX COOBITHN. OTBITHI C 1 bubnuorexa [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/e84cbfee
coObITHsIMH. Ciy4aiiHblii BEIOOp
9 DneMeHTapHbIe coObITHsI. BeposTHocTH 1 bubnuorexa [JOK
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CIIy9aifHbIX COOBITHIA. OTBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObrTusiMu. Ciry4aitHbIi BBIOOD

https://m.edsoo.ru/bbdd6ee3

OneMeHTapHbIe COOBITHS. BeposTHOCTH
CIIy9aifHbIX COOBITHIA. OTBITHI C

bubmuorexa [JOK

10
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU https://m.edsoo.ru/cb64d71d
coObrTusiMu. Ciry4aitHbIi BBIOOD
1 [IpakTnueckas padbota 1o Teme bubnuoreka [IOK
"BeposTHOCTB ciry4aifHOTO coObITHS" https://m.edsoo.ru/e6d5ffdb
N3mepenue paccemBaHUs YHUCIOBOTO
12 MaccuBa. [{ucrepcus u cTaHIapTHOE Bubmorexa ITOK
’ p p https://m.edsoo.ru/5fe83db9
OTKJIOHEHHE YUCIIOBOTO Habopa
N3mepenue paccemBaHUs YHUCIOBOTO
13 MaccuBa. [{ucrepcus u cTaHIapTHOE bubmorexa [JOK
' P A2p https://m.edsoo.ru/20bed210
OTKJIOHEHHE YUCIIOBOTO Habopa
14 CBoiicTBa IUCTIEPCUU U CTAHJAPTHOTO bubnuorexa [JOK
OTKJIOHEHHMSI https://m.eds00.ru/6384947
narpaMMbl pacCEeHBaHUS JIBYX
15 fa@nr()) aeMIj)X BEJIMYNH HI/IHyeﬁHasl CBSI3b bubmorexa HOK
a ' https://m.edsoo.ru/40a5b481
Ha JIMarpaMMe PacCEHBaHMS
16 [IpakTyeckas pabora o Teme bubnnoreka [JOK
"PaccenBanue nqaHHbIX" https://m.edsoo.ru/0ebc071c
17 KonTponbhas pabota no teme
"OnucarenbHast CTaTUCTUKA"
Hepeso. JlepeBo cinydaitHOTO
18 skcriepuMenTa. CBOICTBA JI€PEBHEB: bubnmoreka [JOK

CANHCTBCHHOCTD IIYTHU, CBA3b MCKAY
YUCJIOM BEPIITUH U YHCIIOM pEdEp

https://m.edsoo.ru/b7d69b57
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bubmuorexa [JOK

19 THomsrue o mwiockux rpagax https://m.edsoo.ru/b7a0a580
20 Pemrenue 3amad ¢ TOMOIIBIO 1EPEBHEB bubmorexa [IOK
https://m.eds00.ru/6752ec45
Jlornueckue coro3sl «M» u « 1JIN».
21 CBsi3b MEX]y JIOTHYECKUMU COI03aMH U bubmmorexa [TOK
https://m.edsoo.ru/b71ae5bb
oreparusMu HaJl MHOKECTBaMU
99 Hcnonb30BaHue JIOTHUECKUX COIO30B B bu6mmoreka [IOK
anredpe https://m.edso00.ru/9745d244
93 Crny4daifHbie COOBITHS KaK MHOXKECTBA bubnnoreka [JOK
AJIEMEHTAPHBIX COOBITHI https://m.eds00.ru/9628d964
24 [IpoTuBoOmONOXKHBIE COOBITHA. Orepanuu bubmuorexa [JOK
HaJ COOBITUSIMU https://m.edsoo.ru/1c47ea52
25 dopmyna cloKeHUs: BEPOITHOCTEH bubmmorexa LOK
https://m.edsoo.ru/3afbab17
[IpaBuO0 YMHOXEHUS BEPOSTHOCTEM.
26 YcnoBHas BeposATHOCTh. [IpeacraBinenne bubnuotexa [JOK
CIIy4ailiHOTO DKCIIEPUMEHTA B BUJIE https://m.edsoo.ru/e6e3e359
JepeBa
[IpaBuI0 YMHOXEHUS BEPOSTHOCTEM.
97 YcnoBHas BeposATHOCTh. [IpeacraBinenue bubnuotexa [JOK
CIIy4allHOT'O DKCIIEPUMEHTA B BUJIE https://m.edsoo.ru/cece2b98
JepeBa
[IpaBuI0 YMHOXEHUS BEPOSTHOCTEM.
28 YcnoBHas BeposATHOCTS. [IpeacraBinenne bubnuorexa [JOK
CIIy4allHOT'O KCIIEPUMEHTA B BUJIE https://m.edsoo.ru/Obael7cf
JepeBa
29 HezaBucumelie coObITHS bubnmuotexa [JOK
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https://m.edsoo.ru/bbe37a33

bubmuorexa [JOK
30 H 0 1
CIABHCHMBIC CODBITIA https://m.edsoo.ru/ab0ff7a7
31 [ToBTOpenue u 0606menue. PaccenBanue 1 bubnmoreka [JOK
JIaHHBIX B YHCIIOBBIX MacCHUBaX https://m.edsoo.ru/33e57¢97
IToBTOpeHue u 0600menne. Onepanuu
32 HAa MIfO)KeCTBaMI/I I/IHiO6LITI/I$IMI/Ip ) 1 bubmorexa [IOK
A ' https://m.edsoo.ru/428ef3f7
JlepeBbst 1 TUIOCKHUE Tpadbl
[ToBTrOpenue u o6o0menue. BepostHOCTh
33 cinyyaiiHoro coObITus. ClI0KCHHE U 1 bubmorexa HOK
Y . https://m.eds00.ru/f80b693b
YMHOKEHUE BEPOSTHOCTEH
34 [ToBTOpenue u o6odmenue. JlepeBbs u 1 bubmuorexa [JOK
IJI0CKUeE Tpadbl https://m.edsoo.ru/2adbb13b
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
aTra undpoBbie
Neni/m Tema ypoka KonTtpoabubie IIpakTnueckue A bp
Bcero u3ydeHusi o0pa3oBaTebHbIE
padoThbI padoThbI
pecypchl
1 IToBTopenue. [IpencraBieHue JaHHBIX. 1 bubmmoreka [JOK
OnucarenbHasi CTaTUCTUKA https://m.edso0.ru/198d5b21
5 [ToBTOpenue. Onepanuu HaJ COOBITUSMHU. 1 Bbu6moteka [JOK
He3aBrucuMocTh COOBITUI https://m.edso00.ru/d1523b76
bubnunoreka LIOK
II . 1
3 OBTOpeHHe. Jlepesya i 110cKkue rpadet https://m.edso0.ru/189a4871
bubnunoreka LIOK
4 K 1
OMOMHATOPHOE NPABHIIO YMHOXKEHNUA https://m.edso0.ru/80e33f22
bu6mmoreka IIOK
> [epecranosku 1 daxTopua ! https://m.eds00.ru/4803d073
bubmmoreka IIOK
6 q i IT 1
WCJIO COYETaHMM U TpeyronbHuK [lackans https://m.eds00.ru/5362261
7 CBolicTBa 4KceN COUYeTaHUH 1 bubmmorexa [IOK
https://m.edso0.ru/b7229c61
bu6nmorexa LIOK
8 b H 1
HHOM HproToHa https://m.edsoo.ru/d6059ce3
9 Pemenue 3aga4 ¢ UC0JIb30BaHUEM 1 bubmuoreka [{OK
KOMOMHATOPUKH https://m.edsoo.ru/19ca3997
I'eomeTpuueckas BEpOSTHOCTb.
10 Cryyaiinblif BEIOOp TOUKH U3 (PUTYpPHI HA 1 bu6muoreka [JOK

MJIOCKOCTH, U3 OTPE3Ka, U3 IyTu
OKPY>KHOCTHU

https://m.edsoo.ru/8f13dfbb



https://m.edsoo.ru/198d5b21
https://m.edsoo.ru/d1523b76
https://m.edsoo.ru/189a4871
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I'eomeTpuueckast BEpOSITHOCTb.
Ciry4aifHbIii BBIOOp TOYKH M3 (PUTYpPHI Ha

bu6nunoreka LIOK

11
IJIOCKOCTH, U3 OTpE3Ka, U3 IyT1 https://m.edsoo.ru/6e36b2d4
OKPY>KHOCTH
I'eomeTpuueckast BEpOSITHOCTb.

12 CrnyualiHelii BEIOOP TOYKH U3 QUTYPHI HA bubnmoreka [JOK
IJIOCKOCTH, U3 OTpE3Ka, U3 IyT1 https://m.edsoo.ru/b16309e9
OKPY>KHOCTH

13 Ucnbitanus. Ycnex u Heynava. Cepust bubnmnorexa [JOK
UCIIBITaHUH 10 IIEPBOTO yCIIexa https://m.edsoo.ru/cad0fb45

14 Wcnertanus. Yenex u Heygaua. Cepus bubnuoreka [{OK
WCIIBITaHUH 10 IEPBOTO ycIexa https://m.edsoo.ru/afe6e65b
Cepus ucnbiTanuii bepuysm.

15 BepO}ITHOCTI/I CO6BITI/I§ 13y cepuu bubmmorexa [JOK

P 5 p https://m.edso0.ru/929a3d4f
ucnelTaHuit bepuymm
Cepus ucnsiTanuii bepnynm.
16 BeposiTHOCTH COOBITHI B CepHH bubmorexa [IOK
P . P https://m.edsoo.ru/b238795d
ucneiTaHuit bepHynm
Cepus ucnisiTanuii beprysm.
17 BGPOﬂTHOCTI/I CO6BITI/I§I By cepum bubmorexa HOK
P . p https://m.edsoo.ru/1af59c86
ucnbITaHui bepHym

18 CrnyualiHblii BHIOOP U3 KOHEYHOTO bubnnorexa [JOK
MHOKECTBa https://m.edsoo.ru/13f4ae51
CiyuaiiHasi BeJIMUMHA U pacnpeiesieHue

19 BE };HTHOCTCI‘/JI [Tpume BI;) ci Izlalllﬁﬂmx bubmorexa [TOK

P - PHMEPHL EIY https://m.edso0.ru/bd8df544
BEJINYUH
20 Baxxnsle pacnipeneneHus — 4ucio bu6muoreka [IOK

IOIIBITOK B CEPHUU ACIBITAaHUH A0 MEpBOro

https://m.edso0.ru/52e85953
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ycIiexa U YUCIIO YCIIEXOB B CEpUU
ucnbITaHui bepHyum (reoMeTpudeckoe u
OMHOMHAIBPHOE pacIpeIeIICHUS )

Baxnble pacnpeneneHus — 4uciio
HOMBITOK B CEPUU MCIIBITAHUM 10 IEPBOTO

bubnunoreka LIOK

21 criexa M YMCJIo YCIIEXOB B CEPUU
y . Y p https://m.edsoo.ru/5ee632b1
ucnelTanuit bepuymiu (reomerpuieckoe u
OMHOMHAIBPHOE PacCIpeIeIICHNUS )
MareMaTnueckoe 0KMIaHUE CITy4aliHON
BEJIMYUHBL. DUZNYECKUN CMBICT
22 MareMaTuueckoro oxuganus. [Ipumepsl buGnuorexa [IOK
- PHMED https://m.edsoo.ru/d7eb6fbe
HCIIOJIb30BaHUsI MAaTEMATHUYECKOTO
OXKUJaHUS
MaremaTnueckoe 0KMIAHUE CITy4aliHON
BEJIMYUHBL. DUZNYECKUN CMBICTT
23 MaTeMaTHYecKoro oxumanus. [Ipumepsl buGnuorexa [IOK
- PHMED https://m.edsoo.ru/c5da9b20
UCIIOJIb30BaHUsI MAaTEMATHUECKOTO
OKUJaHUS
24 Hucniepcust u cTaHAapTHOE OTKJIOHEHHE bubnmnorexa [JOK
CIIy4allHO! BEIUYMHBI https://m.edsoo.ru/5b33bel2
o5 CBoiicTBa MaTEMAaTUYECKOTO OKUAAHUS U bubnnorexa [JOK
JIIACTIEPCUU https://m.edsoo.ru/e4d63928
26 MaremaTruecKoe OKUIaHUE U JTUCTIEPCHS bubmuoreka [IOK
U3YUYEHHBIX pacIpeieleHun https://m.edsoo.ru/4bab33fe
97 Marematuueckoe 0XKHJIaHUE U TUCTICPCHUs bubnunorexa LIOK
W3YUYEHHBIX pacnpeieaeHuin https://m.edso0o.ru/aa801a29
78 HepaBenctBo YebbImeBa. 3akoH 00IbIINX bubmuoteka [IOK

qUCCII

https://m.edsoo.ru/f100f810
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29 Marematuueckre OCHOBaHUS U3MEPEHUs 1 bubmmoreka [JOK
BEPOSATHOCTEH https://m.edsoo.ru/fe9dafcl
Ponb u 3Hauenue 3akoHa OOJBIIMX YUCEIN B
30 HayKe, B IPUPOJIE U 00IIeCTBE, B TOM 1 bubnuoreka [JOK
YHCIIe B COLIMOJIOTUYECKUX 00CTIeIOBAHUAX https://m.edsoo.ru/2f06e790
U B U3MEPCHHSIX
[ToBTOpenue u 06001IeHNE. BeposiTHOCTH
31 CIyYaiiHBIX COOBITUI. DIIEMEHTHI 1 bubamorera LIOK
y ' https://m.eds00.ru/0f2eb508
KOMOMHATOPUKHU
39 [ToBTOpenue u 06o61eHue. 3aKOH 1 bubmmorexa [JOK
OOJIBIIINX YHUCEIT https://m.edsoo.ru/fal33c37
bubnunoreka LIOK
33 " 0 1
TOTOBA KOHTPOILHAR paboTa https://m.eds00.ru/fd783b62
[ToBTOpenue u o6odmenue. Cepus
ucnbiTanuii bepuymu. Ciyvaiinbie
34 BEJIMYUHBI U ainy e eJ'IeHI/}II}I YucnoBbie 1 bubamorexa LOK
pactpen N https://m.eds00.ru/58745b25
XapaKTePUCTHKHU CIIyYalHbBIX BETHUUH.
3aKoH OOJIBIITNX YUCET
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHusl
pe3yjabTarta
5 BeposiTHOCTB U cTaTHCTHKA

Uurate wuWHGOpPMAIUIO, TMPEACTABICHHYIO B Ta0lMIax, Ha Judarpammax,
5.1 MPEACTABIATh JIaHHBICE B BHUJIC TaOJHUIl, CTPOUTH JIUAarpamMmbl (CTOJOMKOBBIC
(cTonbuateie) ¥ KPYroBBIC) 110 MACCUBAM 3HAYCHHI

OnuceIBaTh U HHTCPHIPCTUPOBATH PCAJILHBIC YN CIIOBBIC JAHHBIC, ITPCACTABIICHHLIC

5.2
B Ta0JIMIIaxX, HA TUarpaMMax, rpapukax
5.3 Hcnonb30Bath [Uisl ONMMCAHUS JAHHBIX CTATUCTUUECKHUE XapaKTEPUCTUKU: CpPEIHEE
' apupMeTHIeCcKoe, MeIaHa, HanOoJbIlIee U HANMEHBIIIee 3HAYeHUS, pa3Max
Nmers mnpencraBieHHe O CIOy4YalHOW M3MEHYMBOCTM Ha IpuUMepax IIeH,
5.4 (bu3MYECKUX BEIWYUH, aHTPOIIOMETPUYECKUX TaHHBIX, UMETh MPEICTaBICHUE O
CTaTUCTUYECKON YCTOMUYMBOCTH
8 KUIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpOBEPSIeMOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
5 BeposiITHOCTB M cTaTUCTHKA
N3Bnekars u mpeoOpa3oBbIBaTh WH(OPMAIUIO, TIPEJICTABICHHYIO B BHJI€ TAOJIHII,
5.1 nuarpaMmM, rpaduKoOB, TMPEJCTABIsAThH JaHHBIE B BHUAEC TaONHWIl, TUArpaMM,
rpadukos
5.9 OnucelBaTh JaHHbIE C IIOMOLIBIO CTATUCTHYECKUX IIOKAa3aTele: CpegHuX
' 3HAYEHUI U Mep paccerBaHus (pa3Max, TUCIEPCUs U CTaHIaPTHOE OTKJIOHEHUE)
5.3 HaxonuTe 4acTOTHI YMCIOBBIX 3HAUYEHUH M 4acTOThI COOBITHI, B TOM YHCIIE IO
' pe3yabTaTaM U3MEepeHHi u HaOIr01eH i
Haxoauth BeposTHOCTH cioy4yailHBIX COOBITUH B OIBITaX, 3Has BEPOSITHOCTH
5.4 AJIEMEHTapHBIX COOBITUH, B TOM YHCJIE€ B OMNBITaX C PABHOBO3MOXHBIMH
AJI€MEHTApPHBIMUA COOBITUSIMHU
55 Hcnonb3oBaTek TpaguuecKkue MOJEIM: JEepeBO CIy4aHOro OSKCIIEPUMEHTa,
' JyarpaMMsl Diiepa, YuciIoBas mpsmas
OnepupoBaTh MOHATHAMH: MHOXECTBO, IMOJMHOYKECTBO; BBINOJHATH OINEpaIUU
5.6 Ha/Jl MHOXECTBaMHU: OOBEIUHEHUE, IepecedeHue, JOMOIHEHUE; IMePeUUCIIsiTh
2JIEMEHTBI MHOKECTB, IPUMEHSATH CBOMCTBA MHOXECTB
Hcnonbk3oBark rpaduyueckoe NnpeacTaBIeHUE MHOXKECTB M CBSI3€H MEXIy HUMH
5.7 JUI OIMCaHMs NPOLIECCOB U SIBICHWI, B TOM 4YMCIE NPU PELIEHUU 3ajad U3
JPYTUX y4eOHBIX MPEAMETOB U KypCOB
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9 KITIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs
pe3yjabTarta
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekath U mpeoOpa3oBhIBaTh MH(DOPMAIHMIO, TPEICTABICHHYIO B PAa3JIMYHBIX
5.1 HCTOYHUKAX B BUJE TAOJWII, IUarpaMM, rpaduKoB, MPEACTaBIATh JaHHBIC B BHJIC
Ta0IuI, TUarpamm, rpad)uKoB
5.2 Pemarp 3amaum OpraHM30BaHHBIM [EepeOOpPOM BapHAHTOB, a Takke C
' MCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII M METO/IOB
53 Hcnonb3oBarh onucaTeabHble XapaKTEPUCTUKH JIJI1 MAaCCUBOB YHMCJIOBBIX JTAHHBIX,
' B TOM YHCJI€ CPEJIHUE 3HAUYCHUS U MEPhI paCCEUBAHUS
5.4 Haxonuth 9acToThl 3Ha4€HHW W YaCTOTHI COOBITHS, B TOM YHCIIE TOJB3YsCh
' pe3ysbTaTaMu IPOBEAEHHBIX U3MEPEHUN 1 HaOI0IeHU N
HaxoauTh BEpOSATHOCTH CIyYailHBIX COOBITUN B M3yUYEHHBIX OIBITAX, B TOM YHCIIE
55 B ONBITaX C PAaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITHSIMH, B CEpHUAX
HCIIBITAaHUH J0 NIEPBOTO yCIeXa, B CEPUSAX UCIBITAHUM bepHyiimn
5.6 Nmetsb npeacraBiaeHue o caydyailHON BEIMYMHE U O PaclpeieICHUU BEPOSITHOCTEH
Nmery mnpencraBieHue o0 3aKOHE OOJBIIMX YHCET KaK O MPOSIBICHUHU
5.7 3aKOHOMEPHOCTH B CIIy9alilHON M3MEHYHBOCTH U O POJIU 3aKOHA OOJIBIIUX YHUCET B

MIPUPO/IE U OOIIECTBE

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KUIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

5

BeposiTHOCTB U cTaTUCTHKA

5.1

5.2

5.3

[IpencraBnenue AaHHBIX B BHJIE TaOJIUL, AUarpamm, rpagukoB. 3amojHEeHHE TaOuIL,
YTEHHE U MOCTPOEHUE AUarpaMM (CTOJIOUKOBBIX (CTOIOUYATHIX) U KPYroBbIX). UTeHue
rpauKoOB peanbHbIX MporeccoB. M3Bieduenne nndopmanum U3 guarpaMMm M TaOJHil,
WCIOJIb30BaHNE U UHTEPIpETaus JaHHbBIX

OnucarenpHasi CTAaTUCTHKA: cpelaHee apudMeTHUecKoe, MeauaHa, pa3Max,
HaumOoJbIllee W HaMMEHbIIee 3HA4YeHHWs Ha0Opa YHCIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHOM M3MEHYUBOCTH

CrnyualiHplii SKCTIEpUMEHT (OTBIT) M clydyaifHOe cOObITHE. BeposTHOCTH M yacToTa.

Pons MAJIOBCPOATHBIX W HPAKTUYCCKH JOCTOBCPHBIX CcOOBITHI B npupoac U B
O6I_I_ICCTBC. MoHneTa u UrpajibHas KOCTb B TCOpUU BCpOHTHOCTCf/'I

5.4

I'pad, Bepmmnua, pedpo. Crenens BepmmHbL. Yucimo pédep U cymMMapHas CTENEHb
BepmuH. [IpencraBnenue o ceszHoctu rpada. Llenu u mukisl. [yt B rpadax. O6xon
rpada (sinepoB myTh). [IpeacraBnenue 06 opueHTHpoBaHHOM Tpade. Pemenne 3aqau
C MOMOIIIBIO IpadoB
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8 KUIACC

Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
5 BepoATHOCTB U cTaTUCTHKA
5.1 [Ipencrapnenne JaHHBIX B BUJE TaOIUL], JUArpaMm, rpadukoB
5.9 MHOKeCTBO, 3IEMEHT MHOXKECTBA, NOAMHOKeCTBO. Omepanuu HaJ MHOKECTBAMU:
' 00beIMHEHHE, TIEPECEUCHHUE, TOTIOJIHEHHE
53 CBolicTBa omepauuil HajJ MHOYKECTBAMHU: II€PEMECTUTENBHOE, COYETATEJIbHOE,
' pacupeaeauTeIbHOE, BKIKOUEHUS
5.4 Hcnonb3oBanue rpaduyeckoro mpeacTaBiIeHUs MHOXKECTB JJIsl ONHUCAHUS PEabHBIX
' IIPOLIECCOB U SIBJICHMM, IIPU PELLICHUH 3a/1a4.
55 W3mepenue paccenBaHus NaHHBIX. Jlucniepcus U CTaHIapTHOE OTKIOHEHUE YMCIIOBBIX
' HabopoB. /lnarpamma paccenBaHUs
DneMeHTapHbIe COOBITHS CilydaifHoro ombita. CiydaiiHeie coObITHs. BepositHocTn
56 coObITui. ONbITEI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COObITUSAMU. CiyyaliHbIN
' BbIOOp. CBSI3b MEX/Ty MaJOBEPOSTHBIMHU M MPAKTHYECKU JTOCTOBEPHBIMU COOBITHUSMH B
npupo/e, oOIIecTBE U HayKe
JepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTb IIyTH, CYIIECTBOBAaHUE BHCSIUEH
5.7 BEpILMHBI, CBSI3b MEXIY YHUCIOM BEpIIMH W yucioM pEdep. IlpaBuno ymHOXKEHMS.
Pemenue 3anau ¢ nomousto rpagos
58 [TpotuBononoxuble coObITHS. Juarpamma Oiinepa. OObenuHeHHE M IEepecedeHue
' coObITHil. HecoBmecTHbIe coObITHSI. DOpMYyIIa CI0KEHUS BEPOSITHOCTEH
5.9 VYcnoBHast BepossTHOCTB. [IpaBuio ymHoxxenus. HezaBucumble coObITHS
5.10 IIpencraBinenue skcriepuMeHTa B BUJIE JAepeBa. PelleHune 3agad Ha HAXOXKJICHHE
' BEPOSITHOCTEH C MOMOIIBIO JIEPEBa CIyYatHOTO SKCIIEPUMEHTA, IUarpamMm Ditsiepa
9 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
5 BeposTtHOCTh M cTaTucTHKA
51 [IpencraBnenue AJaHHBIX B BHUJE TaOIMIL, IUarpaMM, rpauKoB, HHTEPIIPETALUs TaHHBIX.
' Urenue u nocrpoeHue TaldIuIl, Juarpamm, rpadukoB 1o peaibHbIM JAHHBIM
5.2 [lepecTanoBku u paxkropuan
5.3 CoueTaHus ¥ YUCIIO COUYCTaHUN
5.4 Tpeyronsauk [Tackans. Perenue 3a1a4 ¢ MCoIb30BaHUEM KOMOMHATOPUKH
55 ['eomeTpuueckas BeposTHOCTh. CirydailHbI BHIOOP TOUKH U3 (UTYpHI HA MJIIOCKOCTH, U3
' OTpe3Ka U U3 TyTU OKPY>KHOCTH
5.6 Hcnertanue. Yenex n Heyaada. Ceprs HCNIBITAHUN 710 TIEPBOTO ycrexa
5.7 Cepus ucnsitanuii bepaymm. BepositHocT coObITHI B cepun UcTIbITaHui bepryium
5.8 CiryqaiiHas BeIM4YMHA U paclpeiesIeHne BEpOSITHOCTEN
5.9 MaremaTtnueckoe oxxugaHue u gucnepcus. [Ipumepsl MaTeMaTHUECKOrO OKMJAHUS Kak
' TEOPETUYECKOI0 CPEHErO 3HAYCHU S BEIIMYHUHBI
5.10  Maremarudyeckoe OXHJIAHUE MU JUCIEPCHUS CIy4alHOW BEIMYMHBI «4HMCIO YCIEXOB B
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cepuu UCHbITaHui beprymm»

511 [TonsiTue o 3akoHe O6OIBIIMX unces. M3MepeHnne BEpOSATHOCTEH ¢ MOMOIIBIO YacToT. Posb
' Y 3HAa4YCHHE 3aKOHA OOJIBIINUX YKCEN B IPUPOE U 0OIIeCTBE

IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yJIbTaTaM OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO

00pa3oBaresbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBanus Ha ocHoBe OI'OC
TpeOOBaHUs

YMeHue onepupoBaTh MOHATUSMU: MHOKECTBO, IMOAMHOKECTBO, OIEpalluy HaJ
MHO’KECTBAMHU; YMEHHE ONEepUPOBATh MOHATUSMU: rpad, CBA3HBIA Tpad, AepeBo,

1 [UKJI, TPUMEHATh MX MPH PEHICHUH 3a/lady; YMEHHUE HCIOJIb30BaTh Tpaduueckoe
IIPEJICTABICHUE MHOKECTB JJISl OIMCAHUS pPEAJbHBIX IPOLECCOB U SBJICHUM, IpuU
pELIeHNH 3a]1a4 U3 JIPYTUX yU4eOHbIX PEAMETOB

VYMmenue  omepupoBaTh  NOHATUSIMU:  OMNPEACIICHUE,  aKCHUOMa,  Teopema,
JI0Ka3aTelIbCTBO; YMEHUE paclo3HaBaTb HWCTUHHBIE U JIOXKHBIE BBICKA3bIBAHMS,
MPUBOJIUTh TIPUMEPbl U KOHTPIPUMEPbI, CTPOUTH BBICKA3bIBAHUS M OTPHUIAHUS
BBICKa3bIBaHUH

YMeHue onepupoBaTh IOHATUAMH: HATypallbHOE YHUCIO, IPOCTOE U COCTABHOE
YHUCJIO, JACIMMOCTb HATypalbHBIX YHCEI, IPU3HAKU JEIUMOCTH, LEJIOE YHUCIIO,
MOJyJb 4Hclia, OOBIKHOBEHHas ApoOb M JAECATHYHAs JpoOb, CTaHIAAPTHBIN BUA

3 4ucia, palMOHAIBHOE 4YMCIO, HMPPAlMOHAIBHOE YUCIO, apu(pMETHUYECKHM
KBaJPAaTHBI KOPEHb; YMEHHUE BBINOJHATH JEUCTBHUS C YHCIAMHU, CPABHUBATH H
YIOPSI0YMBATh YUCIIA, NPEACTABIATh YUCIIA HA KOOPAVMHATHOU NMPSMOM, OKPYIJIATh
4yuCla; YMEHHE JIeJaTh IPUKUAJIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue  omepupoBaTh  MOHATHUAMHU:  CTENEHb €  I[EJIbIM  II0Ka3aTelleM,
apu(dMeTHUeCKUuil KBaJpaTHBIH KOpPEHb, MHOTIOWIEH, anredpandeckas JapoOb,
TOXKIAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHW OOJNbIIEe €TUHHIIb,

4 YMEHHE BBINOJHATh pacu€Thl MO QopMmysiaM, IpeoOpa3oBaHUs LENbIX, JPOOHO-
palMoOHAFHBIX BBIPAXKEHUH W BBIPAXECHUN C KOPHIMH, pa3jioKEeHWE MHOTOWICHA Ha
MHOXHTEIH, B TOM YHCJIE C HCIOJIb30BaHHEM (QOPMYJ DPa3HOCTH KBAJApPATOB H
KBaJ[paTa CyMMBbI U Pa3HOCTH

YMeHne onepupoBarh IMOHATHSIMH: YHUCIOBOE PAaBEHCTBO, YPABHEHWE C OJHOMN
MIEPEMEHHOM, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM; YMEHHE PEIIATh
JUHEHHbIE U KBaJpaTHbIE YPaBHEHUS, APOOHO-pallMOHAIbHBIE YPAaBHEHUS C OJHOMI
MIEPEMEHHOM, CHCTEMBI JIBYX JIMHEWHBIX YPAaBHECHHM, JIMHEHHBIE HEPABEHCTBA U UX
CHCTEMBI, KBaJ[paTHBIE U JPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJTHOM MepeMEHHOH,
B TOM 4YMKCJIE IIPU PELICHHUM 3a4a4 U3 JPYTHX IPEAMETOB MU INPAKTUYECKUX 3a7ad;
YMEHHUE HCIOJb30BaTh KOOPAMHATHYIO MPIMYK U KOOPAUHATHYIO INIOCKOCTb IS
n300pakeHusl pellieHN ypaBHEHUI, HEPaBEHCTB U CUCTEM

YMeHne ornepupoBaTh MOHATHSAMU: (PYHKIUSA, Tpapuk (QyHKIUU, HYIH (QYHKINH,

NPOMEXYTKH  3HAKOMOCTOSHCTBA,  NPOMEXYTKHM  BO3pacTaHus,  yOBbIBaHUS,
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HauOOJIbIIEE U HAaUMEHBIIEE 3HAYEHUS (I)YHKLII/II/I, YMCHUC ONICPUPOBATH NOHATUAMMU:
npsMasi [PONOPIHMOHAIBHOCTh, JIMHEHHass (QYHKUWSA, KBaapaTU4Has (QyHKIWMS,
oOpaTHas MPONOPIHMOHATBLHOCTH, Mapaboia, runep0oa; yMEHUE CTPOUTh TpauKH
(GyHKIMA, MCIONB30BaTh TpadUKH Ul OINpPEAETICHUS CBOMCTB IPOLIECCOB H
3aBUCHMOCTEH, JJIsl pelIeHHs 3a7ad M3 JIPYTruX ydeOHBIX MPEIMETOB U PEabHON
KHM3HM; YMCHHE BBIPAXaTh (HOPMYIIaMH 3aBUCHMOCTH MEXK/y BETMUNHAMU

YMeHue onepupoBaTh MOHSATHSAMH: IIOCJIEIOBATEILHOCTh, apudmernyeckas W
reoMeTpuyecKas IPOrPECCUu; yMEHHE UCIOJIb30BATh CBOIiCTBa
nocieA0BaTeIbHOCTEH, (HOPMYIIBI CyMMBl M OOLIET0O WieHa MPHU PEIIeHUU 33/]ay, B
TOM YHCIIE 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U peaibHON KUIHU

YMeHue pemarh 3aa4d pa3HbIX TUIOB (B TOM YHCII€ Ha MPOLIEHTHI, JOJU U YacTH,
JBIDKEHUE, paboTy, IEeHy TOBapOB M CTOMMOCTbH IMOKYIIOK M YCIIYT, HAJIOTH, 331a4H
U3 00JIaCTH YIpaBJIeHUs! JIUYHBIMU U CEMEHHbIMU (PMHAHCAMU); YMEHUE COCTABIIATh
BBIPAKECHM, YPABHECHM I, HEPABCHCTBA U CUCTEMBI 110 YCIIOBHIO 33/1a4U, UCCIIEN0BATh
HOJIyYEHHOE PELICHUE U OLIEHUBATh MPaBAONOJOOHOCTb MOJIyUYE€HHbBIX PE3YJIbTaTOB

10

11

YMenue onepupoBaTh HOHATHAME: HUTypa, TOUKA, OTPE3OK, MpsiMast, Ty, JIOMaHas,
yrojl, MHOTOYTOJbHHK, TPEYTOJIbHUK, pPAaBHOOCAPEHHBII ¥ PaBHOCTOPOHHHIMA
TPEYTOJIbHUKHU, NPSAMOYTOJBHBIH TPEyrojbHUK, MEIHaHa, OUCCEKTpUCa M BbICOTA
TPEYTOJIbHUKA, YeThIPEXYTOJbHUK, IapajulejorpamMM, poMO, MNpsSMOYTOJIbHUK,
KBaJpar, Tpameuus; OKPYXKHOCTb, KpYyI, KacaTelbHass; 3HAKOMCTBO C
IPOCTPAHCTBEHHBIMU (UIypaMH; YMEHHME pellaTh 3aJadyd, B TOM 4YHCIE W3
IIOBCEJHEBHOM JKM3HHM, HA HAXOXKJIECHUE N€OMETPUYECKUX BEIMYHMH C IIPUMEHEHUEM
U3yYEHHBIX CBOMCTB GUTYyp U (pakToB

YMeHue onepupoBaTh MOHATUSAMHU: PAaBEHCTBO (UIYp, PABEHCTBO TPEYIOJIbLHUKOB;
NapauIe]IbHOCTh M MEPHEHIUKYJSIPHOCTh NPSAMBIX, YIOJd MEXAY MNPSMBIMH,
NEepIEHINKYIIAp, HAKJIIOHHAs, TPOEKIUs, 0Jj001e GUryp, noJo0HbIe TPEYTrOJbHUKH,
CUMMETpUS OTHOCUTEIBHO TOYKM M MpPSMOW; YMEHHE paclo3HaBaThb PaBEHCTBO,
CUMMETPUIO U 1oAo0ue (GuUryp, napajuieaIbHOCTh U NMEPHEHIUKYISIPHOCTD IPSIMBIX B
OKpYXaroIleM MUpe

YMeHnue onepupoBaTh NOHATUAMU: JUTMHA, PACCTOSIHUE, YO (BeJIMYMHA yTria, CHHYC
¥ KOCHHYC yTJia TPEYrojbHHUKA), TUIOMIA/b; YMEHUE OIEHUBATh pa3Mephl MPEAMETOB
U OOBEKTOB B OKPYXAIOUIEM MHUPE; YMEHHE MPUMEHSITH (POPMYJIbl MEpUMETpa U
MJIOMIAIM MHOTOYTOJBHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIIAJXA Kpyra, oObema
MPSAMOYTOJIBHOTO TapajulesienuIle/la, YMEHUE NPUMEHSTh MPU3HAKM PABEHCTBA
TPEYTrOJIbHUKOB, TEOPEMYy O CyMME YIJIOB TpeyroyibHHKa, Teopemy Iludaropa,
TPUTOHOMETPUYECKUE COOTHOLIEHUS JUIA BBIYMCIEHUS UIMH, PAaCCTOSIHUU,
i nehE

12

YMenue uzolOpaxarb IUIOCKHE (UTYpPhl U UX KOMOHMHAIMH, MPOCTPAHCTBEHHBIE
burypsl oT pykH, ¢ IOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB
10 TEKCTOBOMY WJIM CHMBOJIBHOMY OITUCaHHIO

13

YMeHue onepupoBaTh MOHATHSMHU: NOPSIMOYTOJIbHAsE CHCTEMa  KOOpAMHAT;
KOOPJMHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOW3BEIACHUE BEKTOpAa HAa YHCIIO,
CKaJIIpHOC NPOU3BEACHHUE BEKTOPOB, YMCHUC UCIIOJIB30BATE BEKTOPHEI U KOOPAWHATHL
IJI1 MPEACTABJIICHHUA AAaHHBIX W PCIICHHUA 3ada4d, B TOM YHCJIC U3 APYIrUux yqe6H51x
MIPEIMETOB U PEATIbHOM JKMU3HU
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YMeHHue omnepupoBaTh IOHATUAMHU: CTOJOWKOBBIE W KPYTOBBIE JHArpaMMBbl,
TaONMUIBI, cpenHee apu(pMETHYECKoe, MenuaHa, HauOosblllee M HauMEHbIIee
1 3HA4YeHHs, pa3Max YHUCIOBOro Habopa; yMeHHE H3BJIEKATh, MHTEPIPETUPOBATH H
npeoOpa3oBhIBaTh WHPOPMAIHIO, MTPECTABICHHYIO B TAaOIMIAX W HA AMAarpaMmax,
OTPaXKAIOUIYI0 CBOMCTBA M XapaKTEPUCTUKU pPEAIbHBIX IPOIECCOB W SBJICHUM,

YMCEHHUEC pacClio3HaBaTh U3MCHYHMBBIC BEJIMYUHEI B OKPYKArOIEM MUPE

YMeHue onepupoBarh MOHATHUSAMU: CIy4YalHbIA OMBIT (CIy4alHbI IKCHEPHUMEHT),
3JIEMEHTAapHOE COOBITHE (2JEMEHTApHBIH HCXOA) CIIy4allHOrO OIbITa, CIy4aiHoe
COOBITHE, BEPOATHOCTh COOBITUS; YMEHHE HAXOJUTh BEPOSTHOCTH CIIydalHBIX
COOBITUIl B ONBITAX C PABHOBO3MOXHBIMHM 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE
15 pelaTth 3ala4yd METOJJOM OPraHM30BaHHOI'O Iepedopa U ¢ MCII0JIb30BaHUEM IIPaBUIIA
YMHOXXEHUS; YMEHHE OLICHUBAaTh BEPOSITHOCTU pEalbHbIX COOBITUI M SIBICHUH,
INOHMMATh pPOJb IPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSITHBIX COOBITHHM B
OKpYXaloIleM MHUpPE U B KU3HU; 3HAKOMCTBO C IOHSTHEM HE3aBUCUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCE U €r0 POJIbI0 B MACCOBBIX SIBJICHUSAX

YMenue BbIOMpaTh NOAXOASIIMNA W3YYEHHBIM METON JJisi peUleHHs 3aaayd,
MPUBOAUTH TMPUMEPhl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B NPHPOAC M IKU3HH,
16 pacro3HaBaTh TPOSBICHHE 3aKOHOB MATEMAaTHKA B HMCKYCCTBE, OIHMCHIBATh
OT/IENIbHBIE BBIJAIONINECS PE3YJIbTAThI, MOJTYUYEHHBIE B XOJ€ PAa3BUTHUS MaTEeMaTHUKU
KaK HayKd, MPUBOJUTH MPUMEPHl MATEMaTHYCCKUX OTKPBITHH W HMX aBTOPOB B

OTEYECTBEHHOW ¥ BCEMUPHON NCTOPHUH

INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D 11O
MATEMATHUKE

Kon [IpoBepsieMbIil 2JIEMEHT COACPKAHUS

1 Yucnaa ¥ BEIYUCICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2 OOBIKHOBEHHBIE U JACCATUYHBIC APOOU, TPOIIEHTHI, 0ECKOHEUHBIE MTEPUOINIECKUE IPOOH

1.3 Panmonanehble uncna. Apudmernyeckue onepanmuy ¢ palroHalIbHBIMU YUCIaMU

1.4 JleiicTBuTenpHbIE YKciaa. ApudMeTndecKkre onepalni ¢ AeHCTBUTEIbHBIMU YHCIaMU

HpI/I6HI/I)KéHHBIC BBIYUCJICHUA, TIpaBHJIa OKPYIJICHUA, NPUKHUAKA W OLCHKa PpE3yJibTaTa

1.5 .
BBIYHCIICHUI

2 Anrebpanyeckue BbIpaXXEHUS

2.1  byxBeHHbIE BBIpaXKEHHUS (BBIPAXKEHUS C TIEPEMEHHBIMN )

59 Crenenpr ¢ 1enbiM mokazareneM. CTemeHb C palMoOHAIBHBIM Moka3ateneMm. CBoWCTBa

CTCIICHU

2.3 MHOro4jaeHsl

2.4  AnreOpandeckas a1poOb

95 ApudmeTrueckuil KOpeHb HaTypajJbHOU cTeneHu. [leficTBusIC apupMeTHUeCKUMU KOPHSIMU

HATypaJbHOW CTENIEHU

3 YpaBHEHUS U HEPAaBEHCTBA
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3.1

Lenbie u 1poOHO-paoHaNbHBIE ypaBHeHNUA. CHCTEMBI U COBOKYITHOCTH YPaBHEHUH

3.2 Ienpie 1 1poOHO-panOHATBEHBIE HEpaBeHCTBA. CHCTEMBI 1 COBOKYITHOCTH HEPABEHCTB
3.3  Pemenue TeKCTOBBIX 3a7a4
4 YucnoBele N0CIEI0BATEIBHOCTH
4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
4.2  Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyiia Cl0KHBIX IPOLEHTOB
3) OyHKIMH
@Oynkius, crnocoObl 3amanust ¢yHkuuu. [padux ¢ynkmun. OO6macTb ompeneneHus: |
51 MHOXeCcTBO 3HaueHWi Qynkuun. Hymu ¢ynkumu. IIpoMexyTKH 3HAKOIOCTOSHCTBA.
" IIpOMEKYTKH MOHOTOHHOCTH  (YHKIMH. MAaKCHMyMbl W  MHHAMYMBI  (YHKIIUH.
Haubonpiiee n HanMeHbllee 3HaYeHUE (PYHKIUN HA TPOMEKYTKE
6 KoopanHaTsl Ha IpsIMOi U TUIOCKOCTH
6.1  KoopaunatHas npsmas
6.2  JlekapTOBbI KOOPAMHATHI HA IIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3  MHOTOYTrOJbHHUKH
7.4 OKpyXHOCTb U KpYyT
7.5  3mepeHue reoMeTpUYECKUX BEINYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiITHOCTh U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2  BeposiTHOCTB
8.3  KomOunaropuka
8.4  MnoxecTBa
8.5  I'padsr
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI JIS1 YYHEHUKA

» Maremaruka. Anrebpa: 7-ii kiacc: yrniyOnéHHbIH ypoBeHb / MakapsrueB FHO.H.,
Munniok H.I'., HemxoB K.M. u gp.; mon pemakumeit TensxoBckoro C.A.,
AxrmmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

* Maremaruka. AnreOpa: 8-if kiacc: yriyOn€HHbld ypoBeHb / MakapsiueB FHO.H.,
Munmrok H.I'., HemkoB K.M. u gap.; mox penmakumen Temakockoro C.A.,
AxrmmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

» Maremaruka. Anrebpa: 9-ii knacc: yrmyOn€éHHbId ypoBeHb / MakapsrueB FHO.H.,
Munmroxk H.I'., HemkoB K.M. m gp.; nmox penmakumen Temakockoro C.A.,
AxnuonepHoe odiiectBo «M3aatensctBo «lIpocBerienue»

 Marematuka. I'eomerpus: 7 - 9-¢ kiacchl: 0a30BBIM YpOBEHb: yueOHUK; 14-¢
u3Jlanue, nepepadorannoe, 7-9 knacc/ Aranacsa JI.C., byry3oB B.®., Kagomiies
C.b. u ap., AkimmonepHoe odmectBo «M3narenscTBo «IIpocBerienne»

 Marematuka. BeposTHOCT M cTaTHUCTHKA: 7-M1 Kiacc: yriayOJNEéHHBIA YPOBEHbB:
yueOHuk; 1-e n3nanne / bynumosuu E.A., Bynbrue B.A.

* Maremaruka. BeposTHOCT, W cTaTHCTHKA: 8-i1 Kjacc: yriayOJEHHBIA YPOBCHB:
yueOHuK; 1-e n3nanne / bynumosuu E.A., Bynberue B.A.

* Maremaruka. BeposTtHocTs W craTHcTHKA: 9-M1 Kjacc: yriayOJEHHBIA YPOBCHB:
yueOHuK; 1-e uznanue / bynumosuu E.A., Byneiues B.A.
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https://edso0.ru

* AraxanoB H. X., [logmunckuii O. K.MyHununaibHeie oJumnuaabl MOCKOBCKOM
o6mactu mo matematuke. — M.: MITHMO, 2019.
 AraxanoB H. X., bormanoB M. WM., KoxeBnuxkoB II. A., Ilogmunckuii O. K.,

Tepemmn [ A. Maremaruka. Bcepoccuiickue onummnuansl. Beimyck 1. — M.:
[Ipoceemenune, 2008.

« 29. AraxanmoB H. X., TIlommunckuit O. K. Marematuka. Bcepoccuiickue
onmuMmnuazasl. Beimyck 2. — M.: [Ipocsenienue, 2009.

» AraxanoB H. X., Ilognmunckuii O. K., Py6anos 1. C. Matemaruka. Beepoccutickue
osmmnuazael. Bemyck 3. — M.: IIpocsemienue, 2011.

» AraxanoB H. X., Ilognmunckuii O. K., Py6anos 1. C. Matemartuka. Beepoccutickue
osmMInaibl. Beimyck 4. — M.: [Ipocsemienue, 2013.

 Apnensmiua A. B., Kykuna E. I'., JlateimoB M. A. um gp. Maremaruueckas
omumnuazaa um. I'. I1. Kykuna. Omck, 2007-2009. — M.: MITHMO, 2011.

 Amungpeea A. H., bapabanoB A. W., Yepusasckuii W. 5. CaparoBckue
MaTeMaThueckue  oiaumnmaael.1950/51-1994/95.  (2-e.  ucmpaBiieHHOE |
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I'enxun C. A., Utenbepr U. B., ®omun JI. B. Jlenunrpajackue maremMaTH4eCKue
Kpy>kku. — Kupos: Aca, 1994.

I'opbaues H B. COopHuk onuMOMaAHbIX 3ajad 1o MaremMatuke (3-e u3a.,
crepeotu.). — M.: MITHMO, 2013.

l'opaua  P. K. T'eomerpus. Ilnanumerpus. 7-9 «kmaccel (5-¢ wu3naHue,
crepeoTunHoe). — M., MITHMO, 2012.

lopaun P. K. 3OTo gomkeH 3HATh KakAbld MAaTIIKOJBHUK (6-€ W3JaHHeE,
crepeoTunsoe). — M., MITHMO, 2011.

3uB b. I'. 3agauu o reomerpun. 7—11 kiaccel: yue6. mocobue ais o01eoopa3onar.
opranuzammii / b. I'. 3uB, B. M. Meiinep, A. I'. baxauckuii. — M.: TIpocBemenue,
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Kanens-benos A. f., Kopanpmku A.K. Kak pemaror HectanaapTHbie 3a1auu (8-¢,
crepeoTunHoe). — M., MITHMO, 2014.

Knon K. A. B3pemmBaHusi ¥ ajdropuTMbl: OT TOJOBOJIOMOK K 3anadam (3-e,
crepeoTunHoe). — M., MITHMO, 2014.

Koznora E. I'. Cka3ku u mojAcka3kd (3a1adu IS MaTeMaTH4IecKoro Kpyxka) (7-e
u3nanue, crepeorundoe) — M., MIJHMO, 2013.

Kopnemckuii b. A. Maremaruueckast cmekanka. — M., THOMII, 1958 — 576 c.
[Ipaconor B. B. Pemenue 3amad MOBBIIIEHHON CIOXKHOCTH IO TeOMETpUH. 7—9
KJIacChl: yue0. mocooue s oomeoOpasoBar. opranuzanuii / B. B. IIpaconos. — M.:
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