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INOACHUTEJIBHAS 3AIINCKA

[IpumepHas pabodast mporpamma 1o MaTeMaTUKe JJIsi 0Oy4arolMXCsl C3aJepXKoil mcuxudeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOro oOIIEero
obpasoBanus noarorosieHa Ha ocHoBe PI'OC OO0 wu coorBerctBYeT PAOOIT OO0 1o yueObHOMy npeameTty «MatemaTuka.

OO0mas xapakrepucruka yue0OHoro npeamera « MareMaTuka

VYuebnbiii mpeamer «MaremMaTuka» BXOAMT B IpeAMeTHYl0 obnacth «Marematuka u nHpopmMaTika». OH clIOCOOCTBYET pa3BUTHIO BBIUHCIMTEIBHOM
KyJIBTYPBI H JIOTHYECKOTO MBIIIJIEHUS, POPMUPOBAHUIO YMEHUS MOIH30BATHCS AT OPUTMAMH, a TAKXKE IPHOOPETESHHUIO MTPAKTUIECKUX HABBIKOB, HEO OXOTUMBIX B
MOBCEAHEBHOM u3HU oOydaroumxcs ¢ 3I1P. YueOHbI npenmer pa3BuBaeT MBIILICHUE, IPOCTPAHCTBEHHOE BOOOpaXeHHe, GyHKIMOHAIbHYIO TPAMOTHOCTb,
YMEHUS BOCIIPUHUMATh U KPUTUYECKH aHAIN3UPOBATh MH(OPMAIHUIO, IPECTABIEHHYIO B pa3IMYHbIX (opmax.

OOyueHnne MaTeMaTHKe JaET BO3MOKHOCTh pa3BUBaTh y oOyuarouuxcs ¢ 3[IP Tounyto, panoHanbHYI0 U HH(QOPMATUBHYIO pedb, YMEHUE OTOMpaTh Hauboee
MOAXOSIIINE SA3BIKOBBIC, CHMBOJIMYECKUE, TPAPUUECKUE CPENCTBA JIJISI BEIPAXKCHHSI CYXKICHUI M HATIISTHOTO MX MPEACTABICHHUS.

Heo0xoaumMbpIM KOMIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJKOBAaHUHU SBJsiETCA 0OIlee 3HAKOMCTBO C METOAAMM IO3HAHUS JE€HCTBUTEIBHOCTH,
IIpPEJCTaBICHUE O IPEeIMETe U METOJaX MaTEeMAaTUKH, UX OTJIMYMI OT METOJIOB JIPYIrUX €CTECTBEHHBIX U T'YMAHUTAPHBIX HAyK, 00 OCOOEHHOCTSAX MPUMEHEHUs
MaTeMaTUKH Ul peIIeHUs Hay4YHBIX W HPUKJIAIHBIX 3a7a4d. Takum oOpa3oMm, MaTeMaTH4yeckoe oOpa3oBaHHME BHOCUT CBOW BKJIaa B (opMupoBaHHE 0OLIEH
KYJIBTYDPbI UEJIOBEKA.

N3yueHne MaTeMaTHKH TaKXe CIIOCOOCTBYET HCTETHUECKOMY BOCIUTAHMIO YEJOBEKA, MOHMMAHUIO KPACOTHI M M3SIIECTBA MaTEMaTHMYECKUX PacCyK JCHUH,
BOCIIPHSATHIO T€OMETPHUYECKUX (POPM, YCBOCHHIO UACH CUMMETPHH.

IIporpamma oTpakaet conepkanue o0yueHus npeamety «MartemaTika» ¢ ydeToM ocoObIX oOpa3oBaTelbHbIX NoTpeOHOCTeM 00yuatonmxcs ¢ 3[1P. OBnanenue
y4eOHBIM ITpeaMeToM «MaTeMaTHKa) IPeCTaBIIsIeT O peleIeHHYI0 cI0KHOCTD 11 yuanmxcs ¢ 3[1P. ¥V obyqaronmxcs ¢ 3[1P Haunbosee BbIpaXkeHbl OTCTaBaHUS
B Pa3BUTHUHU CJIIOBECHO-IOTUYECKUX ()OPM MBIILIEHUS, IOATOMY a0CTpaKTHBIE U OTBJIEYEHHbIE KATErOPUH UM TPYIHOIOCTYIHBI. B To)ke Bpemsl IpH crieriaibHOM
o0y4yeHuH o0ydYarouyecss MOTYT BBIMOJHATH 3aJaHus 10 airopuT™My. OHM BOCHPHHMYHUBHI K TIOMOIIM, MOTYT BBIMOJHUTH NEPEHOC HA aHAJIOTMYHOE 3aJaHHe
YCBOEHHOT0 crioco6a peuieHust. CHIKEHHUE pa3BUTH I MBICIUTEIbHBIX ONlepaliuii ¥ 3aMe1JIEHHOE CTAHOBJICHUE JIOTUYECKUX 1€ CTBUN TPUBOJAT K HEOCTATOUHOM
OCMBICIIEHHOCTHU COBEpIIIAeMbIX YU€OHBIX JEeHCTBUI. ¥ 00yuarommxcs 3aTpy/IHEHbl CU€THBI € BRIYUCIICHUS, IPOU3BOAUMBIE B yMe. B MCbMEHHBIX BBIUHCICHUAX
OHU MOTYT IPOIYCKaThb OJUH M3 MPOMEKYTOUYHBIX IIaroB. [Ipm pabore ¢ 4MCIOBBHIMH BBIPAKEHHUSIMHU, BBIUMCICHUEM WX 3HAUCHMSI MOTYT HE YAEp KU BaTb
MpaBWIbHBIA TOPAAOK AedcTBui. [lpm ynpomenuu, npeodpa3zoBaHuu BblpakeHWi ydamuecs ¢ 3[IP He Moryr camMoCTOSITENbHO NPHUHSATH PEIICHHE O
[10CJIEI0BATENbHOCTH BBINOJIHEHUS 1elicTBUN. KOHKPETHOCTD MBIIIIEHHS OCJIOKHSAET YCBOSHMSI HABbIKa PEIIECHUS YPAaBHEHUH, HEPABEHCTB, CUCTEM bl YPaBHEHUI.
WM ManonocTynHo coBeplieHre 0OpaTUMBIX ONEepaLidid.



Hu3zkuil ypoBeHb pa3BUTHS JIOTUYECKUX ONEpaLUid, HEIOCTATOUHAsI 0O0OIIEHHOCTh MBIIIJICHUS 3aTPYAHAIOT U3yYeHHE TeMbl « DYHKIMU»: IIPU ONpEeIEHUU
(YHKIMOHAIbHON 3aBUCUMOCTH, IPU OMMCAHUM I'padUyecKoi CUTyalluH, UCIOJb3Ysl T€OMETPUUECKUi, anredpandeckuii, pyHKIHOHANbHBIN s3bIkH . Hepenko
yJaluecst He BUIAT pa3HULBI MEX1Y 00JIaCThbio onpeseneHus GyHKIUN U 00J1aCTbIO 3HAaUSHUH.

Pemenne 3ama4 cOnpsiKeHO ¢ TPYIHOCTSIME OhOpMITEHHS KPAaTKOW 3amucy, IPOBECHHS aHATN3a YCIOBUS 3a/1a4H, BhIACIIEHUs cyniecTBeHHoro. O0yyaromuecs
¢ 3I1P 3aTpyaHSIOTCS clenaTh YMO3aKIIOUYEHUE OT OOIIEro K YaCTHOMY, HEPEeIKO BHIOMPAIOT HEepallMOoHATbHBIE CIIOCOOBI PeIIeHUs, HHOT/Ia OrPaHUYUBAIOTCS
MaHUITYJSLUSAMU C YACIIAMH.

HpI/I HU3Yy4YCHUU T'COMCTPUYCCKOI0 MaTcpurajia 06yanOH_[I/IeC$I ¢ 3IIP crankuBaroTcs ¢ TPYAHOCTBIO JICJIATh JIOTUYCCKUC BBIBOAbI, CTPOUTH ITOCJICIOB aATCIbHBIC
PACCYKIACHHU. HGHPOLIHI)IC 3HAaHUA OCHOBHBIX TCOPEM I'€OMECTPUU ITPUBOAUT K omnOKaM B PCUHICHUU T'COMCTPUUICCKUX 3aaa4. O6yanOHII/IeC${ MOT'YT IOAMCHUTD
(bOpMy.]'[y, HCIIPABHUJIbHO IPUMCHHUTL TCOPEMY. K CCPbC3HLBIM omuroOKaM B PCUICHUHU 3a/1aY ITPUBOAAT HEJOCTATOUYHO PA3BUTHIC IPOCTPAHCTBCHH bIC ITPCACTABJICHUS.
WM c105XHO BBIIIOJIHUTH YEPTCK K YCJIOBHIO, B MIUCbMCHHBIX pa60Tax OHHU HC MOT'yT TPUBCCTU 00BSICHEHHE K YECPTCKY.

TogHOCTE 3alIOMUHAHUS U BOCITPOU3BECACHUA yqe6H0r0 MaTepuajlia CHUXKXCHBI 110 MPUYNHE ¢71a00CTH MHECTHYECKOM ACATCIIbHOCTU, CYKCHUA 00beMa MaMATH.
Obyuarommmes ¢ 3I1P tpeGyeTcs 6osibliie BpeMeHU Ha 3aKperjieHue MaTepuaa, akTyalu3alus 3HaHUuH| 110 OIope IPH BOCIPOU3BEIECHUH.

Jl1st mpeonoaeHust TPYAHOCTEH B M3ydeHUH ydeOHoro npeamera «MaremaTrka» HeoOXoauma aganTaius o0beMa U XxapakTepa yaeOHOro MaTepuana K

MI03HABATENIbHBIM BO3MOXKHOCTAM ywamuxca ¢ 3IIP. Crenyer y4ueOHbIi MaTepuan NPENOJHOCUTh HEOOIBIIUMM HOPLUUSAMM, YCIOXHAS €ro MOCTENEHHO,
U3BICKUBATh CHOCOOBI aJanTallid TPYAHBIX 3aJaHUW, HEKOTOpbIE TEMBI JaBaTh KaK O3HAKOMHUTENbHBIC; MCKIIOYATh OTAEIbHBIE TPYIHBIC JOKAa3aTeIbCTBA;
TEOPETUYECKUI MaTepuas PeKOMEHIyeTCs U3y4aTh B IIPOLECcCe MPAKTUYECKON AEATENbHOCTH 10 pelleHuIo 3a1a4. OpraHuyeckoe eIUHCTBO MPpaKTHYECKONH U
YMCTBEHHOH JIE€ATEIbHOCTH YYalIMXCs HA YPOKaX MAaTEMaTHKH CIIOCOOCTBYIOT IPOYHOMY U CO3HATEILHOMY YCBOEHHMIO Oa3MCHBIX MaTEMaTHYECKUX 3HAHUU U
YMEHHUH.

He.]'ll/[ U 3a1aY1 U3yYCHUs yqeﬁnoro npeamera «MaremMaTHKa»
HpHOpI/ITeTHLIMI/I JRLSA 52019051 O6y‘IeHI/IH MaTeMaTuKe B 5—9 kiiaccax SIBJISIOTCS:

0 dbopMuUpOBaHUE LEHTPAJBHBIX MATEeMAaTUYECKUX MOHATUN (YUCIO, BEIUYMHA, TeoMeTpuueckas Qurypa, mepeMeHHas, BEpOSTHOCTb, (PYHKIIHS),
00€eCIeunBarIIUX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MATEMAaTHYECKOro 00pa3oBanus oOyuatommuxcs ¢ 3I1P;

O nonsefeHne oOyyaronmwmxcs ¢ 3[1P Ha AOCTYmHOM Uisi HUX YpPOBHE K OCO3HAaHHIO B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKAIOIIEro MHpa, MOHUMaHUE
MaTEeMaTHUKH KaK 4aCcTH O0IIel KyJIbTyphl UeIOBEYECTBA;

[] pa3BUTHE WHTEIICKTYaJIbHBIX W TBOPYECKHX crocoOHocTel oOydaronmxcst ¢ 3I1P, mo3HaBaTenbHONW aKTHBHOCTH, HCCIEAOBATEIbCKUX YMEHHH,
KPUTUYHOCTH MBIIJICHUS, THTEpEca K U3YUEHUIO MAaTEMATHKH;



0 ¢opmupoBaHue (YHKIMOHAJIBHOW MaTEMaTU4YECKOM TIpaMOTHOCTU: YMEHHUS pAacllo3HaBaThb IPOSBIECHUS MaTEeMaTHUYECKUX IOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaJIbHbIX XU3HEHHBIX CUTYalUsX U MPU U3YUYEHUHU JPYIHMX Y4eOHBIX MPEAMETOB, MPOSBJIECHUS 3aBUCUMOCTEH U 3aKOHOMEPHO CTEH,
(bopMyTHUPOBATh UX HA S3bIKE MATEMATUKU U CO3/1aBaTh MaTEMaTUYECKUE MOJIEIH, IPUMEHITh OCBOCHHBI MaTeMaTHUECKHI anmapaT A PelIeHUs MPAKTUKO -
OPUEHTHPOBAHHBIX 33/J1a4, UHTEPIIPETUPOBATH U OLICHUBATH 1OJIy4YE€HHbIE PE3YJIbTATHI.

JlocTrkeHue 3TUX Lefell 00ecreunBaeTcsl peleHueM CIeIYOMnX 3a1a4:

O dopmupoBats y oOyuatomuxcs ¢ 3[IP HaBbIKM y4eOHO-TIO3HABATEIHHON EATEIHHOCTH: IUIAHUPOBAaHWE pabOThI, MOWCK PAIMOHANBHBIX MyTeH ee
BBINOJIHEHUSI, OCYIIECTBJICHUSI CAMOKOHTPOJIS;

0 CIOCOOCTBOBATh HHTEIUIEKTYaJIbHOMY Pa3BUTHIO, (DOPMHPOBATH KaueCTBa, HEOOXOIMMBIE YETIOBEKY JIJIs TOJTHOIICHHOMN KU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MATEMATHUYECKON EATEIbHOCTHU: SICHOCTH U TOYHOCTU MBICIIH, UHTYHIIMH, IPOCTPAHCTBEHHBIX MPEICTaBIEHUH, CIOCOOHOCTH K I1 PEOI0TICHUIO
TPYJIHOCTEM;

O (bopMHpOBaTH KJIIOUEBbIE KOMIIETCHIIMN yJaIllUXCs B paMKax MpeaMeTHOMH o0nacTi «MaTteMaTuka U HHPOPMATHKA»;

O pa3BHUBaTh NOHATUHHOE MbIILIeHUs oOyuatouuxcs ¢ 311P;

0 OCYILIECTBJIATh KOPPEKLIMIO MTO3HABATENbHBIX IporeccoB oOyudaromuxcs ¢ 31IP, HeoOXoaUMBIX JJi1 OCBOEHHUS MPOrPaMMHOI0 MaTepuaia no yueoHoM y
IpeaMETY;

0 MpeaycMaTpuBaTh BO3MOKHOCTh KOMIIEHCAlMM 00pa3oBaTEeNbHBIX Je(QUIUTOB B OCBOSHHM MPEAIIECTBYIOUIEr0 IPOrpaMMHOr0O MaTepuaja y

obyuaronmxcs ¢ 3[1P u HexocTaTKOB B UX MATEMAaTUYECKOM Pa3BUTHH;
0 copMupOBaTh YCTOHUNBEINM HHTEPEC YUALIUXCS K IPEAMETY;
0 BBISIBJISIT U Pa3BUBATh MATEMATUYECKUE U TBOPUECKHUE CLIOCOOHOCTH.

OcCHOBHBIE JMHUM COJAEp)KaHUSA Kypca MaTeMaTHKH B 5-9 kmaccax: «Yucna u BelUMCIIEeHUS», «Anredpa» («Anredpandyeckue BBIPAKEHUSA», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «['eomerpus» («['eomerpuueckue Gurypbl U uX cBoiicTBa», «l3MmepeHue reoMeTpuuecKkux BEJIWYUH»), «BeposTHOCTH u
CTaTUCTUKa». J[aHHbIE IMHUY Pa3BUBAIOTCA MapajlIeIbHO, KaX/1asd B COOTBETCTBUU C COOCTBEHHOMN JIOTMKON, OHAKO HE HE3aBUCUMO OJ[HA OT JIpyroi, a B TECHOM
KOHTaKTe W B3auMonencTBuu. Kpome 3T0oro, ux oOBbEIMHSET JIOTMYECKasl COCTABJIAIONIAS, TPAJUIMOHHO IMPUCYILAs MaTeMaTUKE U NPOHU3BIBAIOINAS BCE
MaTeMaTHYeCKHe Kypchl U copepkarenbhble TuHUU. ChopmynupoanHoe B DenepalibHOM rocy1apcTBEHHOM 00pa30BaTENbHOM CTaHIapTe OCHOBHOTO OOILEro
oOpa3oBaHMs TpeOOBaHHE «YMETb ONEPUPOBATH MOHATHIAMU: OINpeelIeHHe, aKCHOMa, TeOpeMa, J1I0Ka3aTel bCTBO; YMEHHE PACIO3HABATh UCTUHHBIC U JIOKHBIE
BBICKa3bIBaHUs, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a (o pMHpOBaHUE
JIOTUYECKUX YMEHUH pacrpeaensieTcsi o BCEM rojaM o0ydeHHs Ha YPOBHE OCHOBHOT'O 001ero o0pa3oBaHusI.



OcobenHocTH 0TOOpPA U ATANTALMHE Y4eOHOT0 MaTepuasia o MaTeMaTHuKe

OObyuenue yueOHOMY mpeamery «MaremaTuka» CTPOMTCS Ha CO3/JAaHUU ONTHUMAJIbHBIX YCIOBHM JUIsl YCBOGHMS IPOrPaMMHOI0 MaTepuaja 00y4arouy MUcs ¢
3I1P. bonbiioe BHUMaHKE ynessieTcss 0TOOpY yueOHOro MaTepuaja B COOTBETCTBUU C MPUHLIUIIOM JOCTYIHOCTH IPU COXPaHEHUHU 00IIero 6a30BOro ypoBHS,
KOTOpBI JOJDKEH IO COACPKAHUI0 U 00beMy OBITh aganTHpoBaHHBIM st oOydaromuxcs ¢ 3[IP B cooTBeTcTBMH € MX 0OCOOBIMH 00pa3oBaTEIbHBIMU
norpedbHoctsamu. Cinenyer o0Ier1uTh oBiajeHne MaTepraiom odydaromumucs ¢ 3I1P mocpencTBom ero aeTaabHOr0 OOBSICHEHUS C CHCTEMAaTHIECKUM ITOBTOPOM,
MHOTOKPAaTHON TPEHUPOBKH B IPUMEHEHUU 3HAHUM, UCIIONIB3YS TPUEMbI aKTyallu3aliy (BU3yaabHas ornopa, maMsTKa).

N3menennst nporpaMmmbl B /-9 Kiaaccax

Anzeopa

B 03HaKOMUTENBHOM IIJIaHE U3YYAIOTCS CICAYIOLIUE TEMBI:

«MppanuoHanbHble ynca. J[eiCTBUTEIbHBIE YU CTIay,

«CpaBHEHUE 1N CTBUTENbHBIX YK CEll, apu (PMeTHUECKUE NEHCTBUS C IEHCTBUTEIbHBIMU YUCIaMK,
«Haxoxnenune npuOIMKEeHHBIX 3HAUEHUH KBAJIPAaTHOT'O KOPHS»,

«Teopema Bueray,

«Pemenus ypaBHEHUI TPEThEW U UETBEPTOM CTENEHEN Pa3JI0KEHUEM Ha MHOXKUTEIIN,
«DyHKIMA y=\X 1 ee rpaduK»,

«[lorpemHocTs ¥ TOUHOCTH NPUOIMKEHUSY,

«YeTHble U HEUYETHbIE (PYHKLIUNY,

«DyHKIHS y=Xn»,

«DyHkuus y= ax2, ee rpaduk u cBoricta. ['paduku pyHkuuit y= ax2 + nu y=a(x-m)2»,
«YpaBHEHHE C IBYMs IEPEMEHHBIMU U €ro I'paduk»,

«['parnueckuii cnocod pemeHus: CHCTEMbI YpaBHEHHI»,

«M300pakeHne WICHOB apu (PMETUUECKON U TEOMETPUUYECKON TPOrPECCHI TOYKAMU Ha KOOPIUHATHOMN MIOCKOCTH. JIMHEHHBIN 1 SKCIIOH €HIIMAJILHBIN POCT.
CnoxHbl€ TPOLIEHTHI».

YMEHBIIEHO KOJIMYECTBO 4aCOB HA U3y4eHUE TeM: «DOpMyIIbD»,



«/loxa3zaTenbCcTBO TOXKAECTBY, «JIMHEHHOE ypaBHEHNE C IBYMsI HEU3BECTHBIMIY,

«['pacuk nuHEHHOro ypaBHEHUS C IBYMS epeMeHHbIMWY», «['paduyeckoe perieHne TMHEHHBIX YpaBHEHUI U CUCTEM JIMHEHHBIX ypaBHEHUID», «CBolicTBa
KBaIpaTUYHON (PyHKIIUNY.

BricBOOOIMBIIIMECS YaChl HCTIOIB3YIOTCS: IS JIydIieil mpopadoTKKU HauboJee BaXKHBIX TeM Kypca: «PemeHne ypaBHeHUi», «Perienrne cucteM ypaBHeHHI,
«CoBMecTHBIE NeiCcTBHS ¢ Apodsmuy, «[IpuMeHeHre CBONCTB apru(METHIECKOro KBAAPaTHOTO KOPHI»; Ha MOBTOPEHUE, pElIeHrE 3aa4, Tpeodpa3oBaHue
BBIPAKEHUH, a TAKXKE€ Ha 3aKPEIUICHUE U3YYEHHOr0 MaTepHUaia.

Teomempus

OcHOBHOE BHUMaHHE yJ1€s€TCs MPAaKTUYECKON HAIIPaBJIEHHOCTH Kypca, HCKIIIOUYUB U YIPOCTUB HanOoJIee CI0KHBIN /1J1s1 BOCIIPUATHS TEOPETUUECKUI
matepuai. Ha ypokax reomeTpuu He0OXOAMMO MaKCUMaJIbHO M CIOJb3YIOTCS HarJIsAHbIE CPEACTBA 00yUYeHHUs, O0JIbIIE TPOBOJUTHCS MPAKTHUECKUX PaboT C
yJaluMHucs, pelenue 3a1ad. Perenue 3a1a4 cTpoUThCs IIPU OCTOSHHOM OOpAIeHNH K HarIIAHOCTH — PUCYHKAM M 4epTeXKaM.

O3HAKOMHTENBHO U3Y4alOTCAd TEMBI:

«TeopemMbl M JOKa3aTeNbCTBO. AKCHOMBI»,

«/loxazaTenbCTBO OT MPOTUBHOIOY,

«CyniecTBOBaHME U €IMHCTBEHHOCTh MEPIEHAUKYJIISIPA K MIPSIMOIT»,

«MeTtoza reoMeTpruIEeCcKX MECTY,

«MeToa yIBOCHUSI METUAHBDY,

«Teopema daiieca u TeopeMa 0 IPONOPLHUOHAIBHBIX OTPE3KAX,

«leHTp Macc TpeyroibHUKaY,

«I3MeHeHne TpUroHOMeTpUdecKuX (PYHKIMI TPU BO3PACTAHHUH YTIa,

«DOopMyJibl 17151 paJily COB BIIMCAHHBIX M ONMCAHHBIX OKPYKHOCTEH MPaBUIIbHBIX MHOT'OYT'OJIbHUKOBY,
«YpaBHEHHE TIPAMOI»,

«JIBmxeHne», «CBOMCTBA IBMIKCHU,

«Teopema 0 MpoOU3BENEHUHN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BENECHUN OTPEZKOB CEKYIHUX, TEOPEMA O KBaJAPATE KacaTEIbHOM».

YMeHbIIaeTcs KOJIMYECTBO YaCcOB Ha HU3y4YCHUC TCM: «CI/IMMeTpI/I‘IHBIe (bHprI)I. OCHOBHEBIE CBOMCTBa OCEBOI CUMMCTPUND, «HeHTpaHBHaH CUMMCTpPU,



«[TapannenbHblil neperocy, «IloBopot», «IIpeobpazoBanue nogodus. I[logobue cOOTBETCTBEHHBIX 3JIEMEHTOBY, « OCHOBHBIE 331aUl Ha IOCTPOEHUE C
MIOMOIIBIO IUPKYJIS U JIMHEUKUY, «/leKapTOBbI KOOPIWHATHI HA TUNIOCKOCTHY, «Pemenue TpeyroabHUKoBY, «Ilogobue dpuryp».

BricBoOOIMBIIIMECS YaChl HCIIOJIB3YIOTCS HA PEIICHUE 3a/1a4 U TTOBTOPEHHUE.

Bepoamnocmov u cmamucmuka

B cBsi31 C TeM, 4yTO JaHHBIN KypC BBI3bIBACT HANOOIBIINE CIOXKHOCTH A oOyyatonuxcs ¢ 3[1P, cBs3aHHBIE CO CH)KEHHBIM YPOBHEM Pa3BUTHSI CJIOBECHO-
JIOTMYECKOT0 MBINUICHHUS, €r0 H3y4eHHEe CTPOUTHCSA Ha 6a30BOM ypOBHE M JOCTYITHOM JUIS YUCHHUKOB MaTepualie. OCHOBHOE BHUMaHHUE yIEISCTCS pas3ieam,
CBSI3aHHBIMH C TIOBTOPEHHEM MPOHICHHOTO MaTepraia, yBEeINIUBACTCS KOJTUIECTBO YIPAXKHEHUH U 3a/JaHUH, CBSI3aHHBIX C MPAKTUYECKON eI TEbHOCTHIO
00yYJarOIIMXCS.

TeopeTI/I‘leCKI/If/i MaTCpHrall NPCIIOJHOCUTHCA B IIPOLECCE PCUICHUA 3a/la1 1 BBIITOJIHCHU A 3aJJaHUM HATJISgHO -IIPAKTHYCCKOI'0 XapaKTepa; HE Tpe6yeTc;1 BBIBOJIa
3allIOMHMHaHUsA CJI0XKHBIX (l)OpMy.]'I, peUICHUA HCCTAH/IaPTHDBIX, pr,I[OéMKI/IX 3aJaHui. Psag tem HU3y4acTCd B OBHAKOMHUTCIIbHOM I1JIaHEC.

IIpumepHbie BUABI AeATEeabHOCTH o0ydaommxcs ¢ 3IIP, 00yciioBieHHbIe 0cO0BIMH 00pa30BaTeILHBIMH MOTPEOHOCTAMM M 00eceYynBalome
OCMBICJICHHOE 0CBOCHHE CO/lePKAHUN 00pa3oBaHus 1o npeaMery «MaremaTuka»

Coneprkanue BUI0B JesTensHocTH obydaromuxcs ¢ 3I1P onpenensercs ux ocodbiMu 00pa3oBaTeIbHBIMU MOTPEOHOCTSIMU. [TOMUMO IMPOKO UCTOJIB3YEMBIX B
OOIT OO0 obuwx 17151 Bcex 00y4yarolXxcs BU0B JeATEIbHOCTH YCUIMBAIOTCS BUJIBI €S TEIbHOCTH crenu(UYHbIE IS TaHHOW KaTeropuu JeTeH,
o0ecIeunBarOIIEe OCMBICIIEHHOE OCBOGHHUE COJIEpkKaHUs 00pa30BaHUs 110 PEIMETY: YCHUIEHHE MPEIMETHO-TIPAKTUUECKON 1EeATENbHOCTH C aKTUBU3aLUEH
CEHCOPHBIX CUCTEM; UEPEI0BAaHUE BUIOB I€STEILHOCTH, 3aA€HCTBYIOINX Pa3IMUHbIE CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTepHala ¢ OIOPOi Ha aJIrOPUTM;
«TIOIIArOBOCTh» B U3YYEHUH MaTepHasa; UCIONb30BAHKUE JOMOIHUTEIbHOM BU3yalIbHOM OMOpPHI (CXEMBI, 1a0JIOHbI, OIIOPHBIE TAOJIHUIIbI); PEUEBOI OTUET O
mpolecce M pe3yabTaTe AesSTeIbHOCTH; BHIIIOJHEHNE CIICIMANIBHBIX 3aJJaHUN, 00€CIIeUNBAIOIINX KOPPEKIUIO PErYIIIINN Y4eOHO -TTI03HABATEIbHOM
NESITeIbHOCTU U KOHTPOJIb COOCTBEHHOI'O pe3yJIbTaTa.

[IpumepHas TeMaTuueckasi U1 TepMUHONIOrH4Yeckas Jekcuka coorsetctsyer OOIT OOO0.

Jlis oOyuatonuxcs ¢ 3I1P cyriecTBeHHBIM SIBIAIOTCS TPUEMBI pabOTHI C IEKCHYECKHM MaTepHasioM 1o npeamery. IlpoBonurtes cnemnuansHas padoTa mo
BBEJICHHUIO B aKTUBHBIN CJI0BAph 00YUYaIOIINXCsl COOTBETCTBYIOIIEH TEPMUHOIOTUH. VI3ydaemble TEpMUHBI BBOJSTCS HA MOJIKMCEHCOPHOM OCHOBE, 00s3aTellbHa
BHU3YaJbHAas MOAIEPIKKA, AT OPUTMBI PaOOTHI C ONPeIeTICHHEM, OIIOPHBIE CXEMBI JIJISl aKTYaIU3aI[ii TEPMUHOIOTHH.

Mecto yueOHOro npeamera «Maremaruka» B y4eOHOM IJIaHe

B cootBercTBUUN ¢ DenepaabHBIM rOCYyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO 00111ero o0pa3oBaHusl y4eOHbIH mpenMer «MaTemaTuKa»
BXOJHT B NPEIMETHYIO 007acTh «MateMaTuka U MHGOpMaTHKa» U ABISETCS 0053aTeNbHBIM A H3ydeHud. B 5-9 knaccax yueOHbIN npeamer «MaTeMaTuka»



TPaJAUIIMOHHO U3YYaeTCsl B paMKax CIEIYIOIUX Y4eOHBIX KypcoB: B 5-6 kilaccax — kypca «MatemaTuka», B 7-9 kiaccax — KypcoB «Anreopay» (3 yaca B
Hezenmo, Bcero 3-6 yacoB) u «I'eomerpust (2 yaca B Hegemo, Bcero 204 yaca)». Hacrosmieid mporpaMMoii BBOJUTCS CaMOCTOSITEIbHBIN yaeOHBIN KypC
«BeposTHOCTb U cTaTucTuKa» (1 yac B Hexemo, Bcero 102 yaca).

Hacrostieit mporpamMmoit npeycMaTpuBaeTcs Bbljie/IeHn e B y4eOHOM IJIaHEe Ha U3yUYeHHEe MaTeMaTHKH B 7—9 Kiaccax 6 ydeOHBIX YacOB B HEZEIIO B TCUCHHE
Ka)/10ro rojia o0yueHus, Bcero 952 yueOHbIX yaca.

Conep:xanne yueOHoro kypca AJI'EBPA (o rogam o0y4enus)
7 KUJIACC

Yucna u gviuucienus.

PamuonanbHbIe YK CIIA.

JlpoOu 0OBIKHOBEHHBIE M JICCITUYHBIE, IEPEX0]T OT OAHOM (OPMBI 3anucu Apooei Kk Apyrou. [ToHsATHE paliMOHATIBHOTO YUCIIa, 3l Ch, CPABHCHH €,
YIOPSIIOYMBAHKE PALIMOHAIBHBIX Yrcell. ApudMeTnuecKue NeiiCTBUS ¢ palliOHATBHBIMU YK cIamMu. Pemienue 3a1a4d U3 peaabHON MPaKTUKU Ha YacTH, Ha
Ipoou.

Crenenb ¢ HaTypaJbHBIM MTOKa3aTEJIEM: OMpeesieHre, Mpeodpa3oBaHue BbIPAXKEHUN HAa OCHOBE OMpEeIeHus, 3aIIUCh OOIbIINX YUCEL.

[IporieHTsl, 3aUch MPOIEHTOB B BUE Ip0oOU U ApOOH B BUE TPOIIEHTOB. TPpH OCHOBHBIE 33]Ja4H HA MPOICHTHI, PEIICHHE 3a7a9 U3 PEeaTbHON MPAKTHKH.
[IpuMeHeHne NpPU3HAKOB ACIUMOCTH, Pa3iOKEHUEHAa MHOKHUTENN HATYypaJIbHBIX YUCEIL.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCJIE TIpsiMasi U 0OpaTHasI MPOMOPIHOHAIBHOCTH.

AJlZéﬁDth‘lECKue BblPDANHCEHUA

IlepemeHHBIE, YUCTOBOE 3HAUECHUE BBIPAXKCHUS C IIEPEMEHHOM. JlOIyCTUMBIE 3HAaYCHHS IIepeMeHHBbIX. [IpencraBienne 3aBUCUMOCTH MEXAY BEIIMYMH aMU B
BUJie popmyIbl. Beruncnenus no gopmynam.

[IpeobpazoBanue OyKBEHHBIX BbIPaXKEHUI, TOXK/IECTBEHHO paBHbIE BHIPAXKEH U, TpaBUiIa IPeoOpa3oBaHMs CyMM U MTPOU3BEIEHUH, IPaBUjIa PACKPBITUS CKOOOK
U TIPUBEEHUS MOJO0HBIX ClIaraeMblIX.

CBoiiCTBA CTENEHU C HATypaJbHBIM MTOKA3aTEJIEM.

OpnHousnens! 1 MHOrowieHsl. CreneHb MHoOrouieHa. CioxeHne, BBIMUTaHUE, YMHOKEHHE MHOI0YJIeHOB. DOpMyJIbl COKPAIIEHHOIO YMHOKEHMS: KBaIpaT
CYMMBI U KBaapat pasHocTH. @opmyiia pa3HOCTH KBaapaTOB. Pa3inokeHre MHOIOYJIEHOB HA MHOKUTEIIH.



Ypagnenus.

VYpaBHeHUE, KOPEHb ypaBHEHUS, paBuja peoOpa3oBaHusl ypaBHEHUs, PaBHOCUJILHOCTh ypaBHEeHUH. JInHeliHOe ypaBHEHHE C O/IHOM IepeMEeHHOMN, YNCII0
KOpHEH JINHEHHOI0 YPaBHEHUS, PEIICHNE IMHENHBIX ypaBHeHUH. CocTaBiIeHNE YPaBHEHHH 10 YCIOBHIO 3aa4M. PelreHne TeKCTOBBIX 3a7a4 € 10 MOIIBIO
YPaBHEHHM.

Jlunetinoe ypasuenue ¢ 08yms nepemeHHviMu U e2o epagux?2. Cucrema IByX TUMHEHHBIX YpaBHEHHH ¢ ABYMsI TEpEeMEHHBIMU. PelrieHne cucreM ypaBHeHU N
crnoco0oM noacTaHoBKU. [Ipumeps! perienns: TEeKCTOBBIX 3a/1ay ¢ TOMOIIBIO CUCTEM YPaBHEHUH.

Koopounamut u 2paghuxu. Oynxuuu.

Koopaunara Touku Ha npsamoi. YuciioBele IPOMEXYTKH. PaccTosiHME MeXny AByMS TOUKAMH KOOPAUHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHaT, ocu Ox u Oy. AOGciucca 1 opauHaTa TOUKH Ha KOOPAMHATHOMH 1miiockoctu. [IpuMeps! rpadukoB, 3aJaHHBIX (GOPMYIIaMH.
Urenue rpaukoB peaJbHBIX 3aBUCUMOCTEH.

[Tonstue pynkuuu. I'padux Gynkuuu. CroiictBa hynkumii. Jluneiinas Gyukmus, e€ rpaduk. I'paduk dyakuun y = kx + b. I'paduueckoe penieHre TuHeHHBIX
YPaBHEHUM U CUCTEM JIMHEHHBIX YPABHEHHUI.

30ecy u danee Kypcueom 0003Ha4eHbl memasl, Usy4eHue Komopuvlx npoeodumc;l 6 O3BHAKOMUME/IbHOM NJaAaHe.

8 KJIACC

Yucaa u gbluucienus

KBanpatHsblii kopeHb U3 uncina. [lonamue 06 uppayuonaioHom yucie. /lecamuynvle npubaudicenus uppayuoraivrulx yucen. CBoiicTBa apupmMeTHIeCKUX
KBa/IpaTHBIX KOPHEW U UX NPUMEHEHUE K IPEo0OPa30BaHNIO YNCIIOBBIX BBIPAXKEHUN U BBIYUCIEHUAM. /[elicmeumenvhbie yucua.

Crenens ¢ LelbIM ITOKa3aTeneM 1 €€ ceoricTBa. CTaHgapTHAs 3aNMCh YHCIIA.

Anzeodpauueckue eviparicenus

KBanpatHblil TpéxuieH; pa3aokeHne KBaApaTHOro TpEXwieHa Ha MHOXKUTeNU. Anredpanyeckas Apo0b. OCHOBHOE CBOMCTBO anredpandeckoit ap oou.
CrnoxeHue, BBIUUTaHUE, YMHOXKEHUE, JIeIeHNE alredpandeckux apooeii. PanroHanbHble BRIpayKEeHUS U X MpeoOpa3oBaHue.

Ypasuenus u nepasencmea

KBanpatHoe ypaBHeHHe, (popMynna KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema Buema. Pemienre ypaBHEHHH, CBOIAIIMXCS K IMHEWHBIM U KBaJAPATHBIM.
[Tpocreiimme 1poOHO-pallMOHATIFHBIC YPaBHEHUSI.



I'paghuueckas unmepnpemayus ypagnenuii ¢ 08yms nepemMeHnbIMU U CUCeM TUHEUHbIX YPAGHeHUll ¢ 08yMs nepemerHbiMuy. 1IpuMepbl peleHnsl CUCTEM
HETMHEHHBIX YPABHEHHUU C TBYMS MTEPEMEHHBIMH.

Pemenue TekCcTOBBIX 3a/1a4 anre0pandecKuM CriocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ OJTHOM NTepeMEeHHON. PaBHOCHIIBHOCTh HEpaBEHCTB. JInHElHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOM.
CucreMbl TMHEHMHBIX HEPABEHCTB € OJIHOM MEPEMEHHOM.

DynKyuu

[MTonstre pynkun. O6IacTh oMpeaeneHnst U MHOXKECTBO 3HaueHUH ¢yHKunu.CrnocoOs! 3ananus ¢pynkuuit.I' paduk pynkuun. Yrenue cBoiicTB GpyHKINH 110 €€
rpa¢uky. [Ipumepsl rpapukoB GyHKIUH, OTpaXKalOUMX pPeabHbIE IPOL[ECCHI.

OyHKUINH, OIHCHIBAIOIIHE IPSIMYIO U o0paTHYI0  MPONOPIHOHANIBLHBIE 3aBUCUMOCTH, UX rpaduku. OyHKkmn y=x2,y=x3,y= X, Y
= k/x. I'pagpuueckoe pewenue ypasnenuii u cucmem ypagHeHuil.

9 KJIACC

Yucna u eviuucnenusn

JeiicTBUTEIbHBIE YU CJIA

PanpioHansHbIe YU CHIa, UPPAYUOHATbHBIE YUCIA, KOHEYHbLE U OecKOHeuHble decimuyHble Opoou. MHodcecmeo 0elcmeumenbHbix yucei, 0eucmeumebHble
YuUCIa Kaxk beckoHeunvle oecsimuunble Opoou. Bzaummno 00Ho3HauHOEe coomeemcmeue mexcoy MHOHCECBOM OeUCEUMENbHbIX YUCe U KOOPOUHAMHOU NPIMOIL.

CpasHenue Oeticmeumenvhblx yuce, apupmemuieckue 0eticmeus ¢ 0eticmeumenbHulMu YUCIaMU.

H3mepenus, npuonurcenus, OUeHKuU

Pa3meprl 00bEKTOB OKPY)KAIOLIETO MHpa, UIMTEIbHOCTH IPOLIECCOB B OKPYXKAIOIIEM MHUPE.
[TpubnmxkE€HHOE 3HaYE€HUE BEINYUHBI, TOUHOCTh Npubmxenus. Okpyriaenue yncel. [Ipukuaka u olieHKa pe3yIbTaToOB BBIYUCIECHUH.

Ypasnenus u nepasencmea

YpaBHeHHH € OTHOM NepeMeHHOM
JIuneitHoe ypaBHeHue. Penienne ypaBHeHHM, CBOAAIMXCS K TMHENHBIM. KBanpaTHOe ypaBHeHME. Penienne ypaBHeHUH, CBOASIINXCS K KBaIPaTHBIM.

bukBanpaTtHoe ypaBHeHUE. [Ipumepul peuienus ypasHeHuil mpemoell U 4emeépmoi cmenenell pa3nodceHueM Ha MHOXCUMEeNU.



Pemenue apobHO-panimoHaIbHBIX ypaBHEHUN. Penienne TeKCTOBBIX 3a71a4 anre0pandecKuM METOIOM.
CucreMbl ypaBHeHH

VYpaBHEHUE ¢ IBYMS IEPEMEHHBIMU U ero rpaduk. Penenue cucreM IByX JUHEHHBIX ypaBHEHUH € IByMs IIepeMeHHbIMU. Pelienre cuctem JByX y paBHEHHIH,
OJTHO U3 KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOM cTeneHu. I paduueckas MHTEpIIpEeTAIlUs CUCTEMbI YPaBHEHHH ¢ IBYMSI TepeMEHHBIMHU.

Pemenue TekcTOBBIX 3a/1a4 anreOpandecKuM CrocoOoM.
HepaBencrBa
UYuciioBbIe HEPABEHCTBA U UX CBOMCTBA.

Pemenune nmMHEMHBIX HEPABEHCTB ¢ OJHOM IIEpEMEHHON. PellleHne cucreM TMHENHBIX HEPAaBEHCTB ¢ OJHOU IepeMeHHoM. KBanpaTHble HepaBeHCTBa .
I'padnueckas nuHTEpIpeTalUsi HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI 1EPEMEHHBIMHU.

DOyHKIAA

KBanpartnunas ¢pynkums, e€ rpaduk u cBorictsa. [Tapabosia, KoOpuHATHI BEPIIUHBI TapadoJIbl, 0OCh CHMMETPUHU 11apadoJIbI.
I'paduxu Qynkunit:  y= Kkx, y=kx +b, y= X3

y =V, y = k/X 1 ux cBoiicTsa.

Yucnoevie nociedosamenbHocmu

Omnpenenenue U CiocOObI 3a/1aHUS YUCIIOBBIX MOCIE0BATEILHOCTEN

[TonsTHEe Y CIOBOW MOCIEN0BATEILHOCTH. 3aJaHHE TTOCTIEI0BATEIbHOCTH PeKyppeHTHON hopMyIioil u popMysnoi n-ro uaeHa.

ApudmeTrueckas 1 reoMeTpudecKasi Iporpeccuu

ApudmeTrnueckas 1 reomeTpudeckas nporpeccur. @opmysibl n-ro ujieHa apuGMETHIeCKON U TeOMETPHYECKON IPOrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

H300pasicenue unenos apugmemuueckoul u 2eomMempuieckoll npoepeccuii MOuYKamu Ha KOOPOUHAMHOU NA0CKOCmU. JIUHEHbIL U IKCNOHEHYUATbHBIL POCTI.
Cnoorcrovle npoyermul.

Conep:xanune yueoHoro kypca 'EOMETPHUS (o roxam o0y4eHus)



7 KJIACC

HauansHble moHsaTus reomerpun. Touka, npsmas, OTpe30K, JIyd. Yros. Bunasl yriioB. BepTukanbHble 1 cMexXHbIE yTibl. buccekrpuca yria. JlomaHnas,
MHOTOyTOJIbHUK. [lapaiiensHOCTh U NEpIEHANKYIIIPHOCTD MPSIMBIX.

Cummempuunvle ghueypsi. OcnosHule ceoticmea ocegoul cummempuu. IIpuMepbl CHMMETPHH B OKPY>KaOIIEM MHUPE.

OcHogHble NOCMPOeHUst C NOMOWBIO YUPKYA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, OuccekTpuca, ux cBoiicTBa. PaBHOOeIpeHHBIN M PaBHOCTOPOHHUHN TPEYTroJIbHUKN. HepaBeHCTBO TpeyroibHUKa.
CBoiicTBa U IpU3HAKU PaBHOOENPEHHOr0 TpeyrojbHUKa. [Ipu3Haku paBeHCTBA TPEYroJbHUKOB.

CaoiicTBa U IpU3HAKHU NapajuIeIbHBIX NpsAMbIX. CyMMa yIiIOB TpEyroJbHUKa.

BuemHue yribl TpeyrojabHuKa.

IIpssmoyrounbHbIi TpeyroJbHUK. CBOMCTBO MEAUAHbI IPAMOYT OJIbHOI0 TPEYTOJIBHUKA, IPOBEAEHHOM K TUNIOTeHY3€. [Ipu3HaKku paBeHCTBA NPAMOYT OJIBHBIX
TpeyroibHUKOB. IIpsMoyronbHbIN TpeyroyibHUK ¢ yriaoM B 300.

HepaBeHcTBa B TeOMETPUN: HEpABEHCMBO Mpey20ibHUKA, HEPABEHCTBO O JUITMHE JIOMaHOM, Teopema o OoJibiieM yriie U 0oJblieil CTOpoHE Tp eyTrolbHUKA.
[IeprieH UKy U HAKJIIOHHAS.

l'eomempuueckoe mecmo mouex. BUCCEKTpUCA yIiia U CEPENMHHBIN MEPIEH IUKYIISAP K OTPE3KY KaK TEOMETPUUECKME MECTA TOUEK.

OKpyXHOCTb U KpYT', XOp/la U IMaMEeTP, X CBONCTBA. B3anuMHoOe pacrnonokeHne OKpyKHOCTH U npsiMoii. KacaTenpHas U cekymas K OKpy>KHOCTH.
OKpy>XHOCTb, BIIUCaHHAs B yroJl. BimcanHas u onrcaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KJIIACC

Yetsipéxyronpauku. [lapamnenorpamMm, ero npu3Haku U cBoicTBa. YacTHbIE Cydau MapauiesiorpaMMoB (IPSIMOYTOIBHUK, pOMO, KBaJpaT), UX MPU3HAKHU U
cBoiicTBa. Tpamerus, paBHOOOKas Tparmenusi, e€ cBoiicTBa U Mpu3HaKu. [IpsiMoyronbHas Tpaneuus.

Memoo yosoenus meouansi. lleHTpanbHast CAMMETPHUSL.
Teopema ®@aneca u meopema o nponopyuoHaibheix ompeskax. CpeqHue JUHUU TPEYroJdbHUKA U Tpaneuuu. [lenmp macc mpey2onvHuxa.

Ilooobue mpeyzonvruxos, koagguyuenm nooodus. Ilpusnaxu nodoobus mpey2oipbHukog. llpuMeHeHne mogo0us Mpy penIeHNH MPAKTUISCKUX 3a1a4.



CaoiicTBa miomaaei reoMmeTpudeckux puryp. @opmyJisl 414 II0LEAAN TPEYTOJIbHUKA, TapajuiesiorpaMma, pomoa u tpaneuuu. OTHOLIEHHE NJIo1aa ei
oJI00HBIX (uUryp.

Brraucnenne niomaaei TpeyroJIbHIKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Mudaropa. [Ipumenenne Teopemsl [Iudaropa npu perieHny TPaKTHYECKUX 3a7ad.

CuHyc, KOCHHYC, TAHTE€HC OCTPOTO yIIa MPSIMOYT OJIBHOTO TPEYT OIbHHKA.

OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. Tpuronomerpuueckue GpyHkuuu yrios B 300, 450 u 600.

BnucanHble 1 EHTpaJIbHBIE YTIIbl, YTOJI MEXKY KacaTeJIbHOM M XOPIOH. YTIIbl MEXKIY XOPJaMHU U CEKYIIUMU. BrIMCaHHbIE U ONMCAHHBIE YETBIPEXYT OJIbHUKH.
B3aumnoe pacrnosioxxenue 1Byx okpykHocTei. Kacanue okpyxHocreil. O01ue kacaTeabHble K JBYM OKPY>KHOCTSM.

9 KJIACC
Cunyc, kocunyc, TaureHc yriioB oT 00 10 1800. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIeCTBO. DOpMyJIbl MPUBEICHNS.

Pemenne TpeyronbHukoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. PellieHue MpakTHYeCKuX 3a7jau ¢ UCIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI
CHHYCOB.

IIpeobpazosanue nooobdus. Ilooobue coomeemcmeeHHbIX I1eMeHMO8.
Teopema o npoussedenuu ompe3Kos Xxopo, meopemuvl 0 NPOU3EeOeHUU OMPe3K08 CeKYuUx, meopema o keaopame KacameabHOU.

BekTop, mymHa (MOAyJb) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPBI, IPOTHBOI0JIOKHO HANPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
olepanuy HaJ BeKTopamu. Pa3nokeHne BEKTOpa 110 JBYM HEKOJIJIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CkaasipHOE IPOU3BEICHUE BEKTOP OB,
MIPUMEHEHUE I HaXO0KICHMS UIMH U YIJIOB.

HeKapTOBI)I KOOpAWHATHI Ha IIJIOCKOCTH. ypaBHeHI/I}I HpﬂMOfI H OKPY>KHOCTHU B KOOpAWHATAX, IICPECCUCHUC OKPY)KHOCTCﬁ " IPAMBIX. MeTtop KOOpAHHAT U €ro
IIPpUMCHCHUC.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[ynHA OKpyKHOCTU. [ pagycHas u paauaHHas Mepa yria, BBIYMCIEHU € AJIMH AYT oKpyx)Hoctel. [lnomans kpyra, cekropa,
CerMeHTa.

Hesuosicenus nnockocmu u 6Hympennue cummempuu ucyp (3n1emenmapmvie npeocmasnenus). Ilapannensnuiii nepernoc. Ilosopom.

Conepxkanune yueonoro kypca BEPOATHOCTD u CTATUCTUKA (1o rogam o0y4eHmns)



7 KJIACC

[IpencraBienue JaHHBIX B BUJE TaOIMLl, AMarpaMm, rpadukoB. 3anonHeHrne TabiuL, YTeHHE U MOCTPOEHHE AUarpamMm (CTOIOMKOBBIX (CTOJIOUATHIX) U KPYT OBbI
X). UteHne rpauKoB peabHbIX MPOIeccoB. M3Bneuenne nupopMaIiuy u3 AuarpaMm 1 TaOiuIl, HCIOIb30BaHNE M MHTEPIIPETAIHS J]a HHbIX.

OmnucaTenpHasi CTATUCTHKA: CpelHEe apupMeTHIecKoe, MeIaHa, pa3Max, HanOoJIpIIee M HAaMMEHbIIIee 3HaYeHUs1 Habopa YMCIIOBBIX JaHHBIX. [IpuMepsl
CIIy4aiiHOW NU3MEHYUBOCTH.

Cnyuatinwiil 5xcnepumenm (onvim) u ciyyaiinoe coovimue. Beposmuocme u yacmoma. Ponb manoseposmuvix u npakmuyecku 00CmMo8epHuix cOObImull 8
npupooe u 6 oouecmee. Monema u uspanvhas KOCms 8 meopuu 8epPoAmMHocmen4.

I'pag, eepuwuna, peopo. Cmenens sepuwiunvl. Yucno pébep u cymmapuas cmenetnsv gepuiun. [lpedcmasnenue o ceaznocmu epaga. Llenu u yuknol. Ilymu 6
epaghax. O6x00 epaga (3iinepos nyms). [Ilpedcmasnenue 06 opuenmuposannom epagpe. Pewenue 3a0au ¢ nomowwio epaghos.

8 KJIACC
[IpencraBieHne TaHHBIX B BUJIE TaOJMII, TUarpaMm, rpaduKoB.

MHOXeCTBO, 2JIEMEHT MHOXKECTBA, MOJAMHOXKecTBO. Orepaliu HaJl MHOXKECTBAMU: 00beTUHEHUE, ITepecedeHne, qomnonnenne. CBOMCTBa onepannii Haj
MHO’KECTBAMU: MIEPEMECTUTENILHOE, COUETaTEeNIbHOE, PaclpeiesITeNIbHOE, BKIIoOUeHus. Vcrnoap3oBanue rpaguueckoro npeacTaBieHuss MHOXKECTB J1JIst
OMUCAaHUs peaIbHBIX MPOIECCOB U SABJICHUMN, IPU PEIICHUHU 3a1a4.

Hszmepenue pacceusanus oanuvix. /fucnepcus u cmanoapmuoe omriloHeHue Yuciosvlx Habopos. [{uazpamma pacceusanus.

DneMeHTapHbIe COOBITUS CiIydaifHOro omnbiTa. Cityyaiineie coObITHs. BeposTHOCTH cOOBITHII. ONBITH C pPABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSM U.
Cayyaitnbiii Bb100p. CBSI3b MEXIY MAJIOBEPOSITHBIMH M MPAKTUYECKU TOCTOBEPHBIMU COOBITUSIMU B MIPHPOJIE, OOLIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCmMEeHHOCMb NYMU, CYWeCmE808aHUe BUCAYEU BEPULLNDL, CEA3b MENHCOY YUCIOM GepUiUH U Yuciom péoep. Ilpasuno
YyMHoxcenus. Pewenue 3a0au ¢ nomowwio 2pagos.

Ilpomusononoicuvie coovimus. /fuacpamma Iiinepa. Obveounenue u nepeceuenue coovimuti. Hecoemecmmuvie coovimus. @opmyna ciodxcenus 6eposimHocmell.
Venosnas eeposmuocme. Ilpasuno ymmnoowcenus. Hezasucumole cobvimus. IIpedcmasnenue sxcnepumenma 6 euoe oepesa. Pewenue 3a0ay Ha Haxo dxcoenue
8eposIMHOCMeEl C NOMOWBIO Oepesa CIYYAlH020 IKCHepUMEeHma, ouazpamm Jiiepa.

9 KJIACC



[IpencraBienue JaHHBIX B BUJE TaOIMLL, AMarpaMMm, rpauKoB, HHTEpHIpeTalysl JaHHbIX. YTeHHe U MOCTpOeHHE TabIUL], 1uarpaMM, rpaMKoB IO peabHbIM
naHHbIM. [IepecranoBku 1 ¢aktopuan. CoueTaHus U YUcyo codeTanui. TpeyroiabHUK

[Tackans. Pemenue 3a1a4 ¢ ucnosnb30BaHMEM KOMOMHATOPUKH.
TI'eomempuueckas eeposmuocmo. Cryyaiinviil 8b100p MOUKU U3 Guypsbl HA NIOCKOCMU, U3 OMPe3KA U U3 Oy2U OKPYIHCHOCMU.
UcneiTanue. Ycenex u Heynaua. Cepus ucnbITaHuil 10 iepBoro ycrnexa. Cepust ucnbitanuii bepuynmui. BepostHocTH cOOBITHIT B cCepuy HCTIBITaHUH bepHym.

CnyuaiiHas BEMMUMHA U paclpeelieHre BEpOsITHOCTEH. MaTeMaThuueckoe oxXuaanue u gucnepeus. [IpuMepsl MaTeMaTHUECKOro OXKHMIaHUs KaKk
TEOPETUYECKOI0 CPEAHEr0 3HAYEHU BEJIMYMHBL. MaTeMaTHueCcKoe 0KMIaHN € U JUCIIEPCHSI CIIy4aliHON BEJIIMYUHBI «4HMCIIO YCIIEXOB B CEPUU UCIBITAHUI
beprymmm».

ITonsiTie 0 3aK0HE OOABIINX YK CET. I/ISMGPCHI/IC BGPOHTHOCTeﬁ C IOMOIIBIO YacTOT. PoJib M 3HaUEeHHE 3aKOHA OOJIBIINX YK CETI B Inmpuponc u 061].[ CCTBC.

IHHVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O ITPEJMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:
MOTHBAaILIUA K 00Y4EHHIO MaTeMaTHKE U 1leJIeHANpaBICHHON TO3HABATEIbHOM J1eSTENbHOCTH;

MTOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUIECKYIO JeATEeIbHOCTh, TPEOYIOIYI0 MAaTEMAaTUYECKUX 3HAHUM, B TOM YHCIIC YMEHUE YUUTHCS Y
JIPYTHUX JIFOJEM;

COCOOHOCTh OCO3HABAaTh CTPECCOBYIO CHTYAIUIO, OBITh TOTOBBIM J1€HCTBOBATH B OTCYTCTBHE T'apaHTHil ycrexa;
cnocobHoCTh oOyuatomuxcs ¢ 3[1P k oco3Hannio cBoux AeUIIMTOB U MPOSBIICHNE CTPEMIICHHSI K UX MPEOIO0JICHUIO;
CIIOCOOHOCTD K CaMOpa3BUTHUIO, YMCHHUE CTaBUTb JOCTUXKHUMBIC LICIIN

yYMEHHE pa3anyaTh y4eOHbIE CUTYalllH, B KOTOPBIX MOXHO JA€HCTBOBATh CAMOCTOSITENILHO, U CUTYallUH, I1€ CJIENYET BOCIIOJIb30BAThCS CIIPABO YHOM
uH(popMaIueil uim IpyruMu BCIIOMOTaTeIbHBIMU CPECTBAMU;

CIOCOOHOCTH MEPEHOCUTH MOJyYEHHBIE B X0/1€ 00YUEHHS 3HAHUS B aKTYaIbHYIO0 CUTYalHIO (IIPU PEIIeHUH KUTEHCKUX 3a/1a4, TPeOYIOIX MaTeMaTHUYECKUX
3HaHUM); CIOCOOHOCTh OPUEHTHPOBATHLCS B TPEOOBAHUSX U NpaBUIIaX MPOBEACHUS



MPOMEXKYTOUYHON U UTOTOBOM aTTECTAIUU;

OBJIaICHUEC OCHOBaAMH Q)HHaHCOBOﬁ rpaMOTHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

OBnaneHne yHUBEpCaJIbHBIMU YU€OHBIMU TO3HABATEIbHBIMU [ CTBUSAMMU:

yCTaHaBJIMBAaThb [IPUYUHHO-CJIEACTBCHHBIE  CBSI3U B XOZl¢ YCBOEHHS MaTeMaTH4YECKOro MaTepuala;

BBISBJIATH J€(UIUT JaHHBIX, HEOOXOIMMBIX JJIs PELIEHHs TOCTaBJICHHOH 3a/1a4H;

C ITOMOILBIO YUUTENSI BBIOMPATh CIOCO0 pelIeHuss MaTEMaTUYECKOM 3a/1auM (CpaBHUBATh BO3MOYKHBIE BAPHAHTHI PELICHMUS);

IIPUMEHATE U peoOpa3oBeIBaTh  3HAKU U CHUMBOJIbI B XO[€ peuIeHUs MaTEMaTUYECKUX 3a/aY;

YCTaHaBJIMBATh KCKOMOE U JIaHHOE MIPH PELIEHUH MaTEeMaTUYeCKOM 3a/1aui; IOH UMaTh U MHTEPIPETUPOBATh HH(POPMALIMIO pa3IMYHbIX BUIOB U (HopM
IIPEJICTABIICHHUS,

WUTIOCTPUPOBAThH pellaeMble 3a/1a4 rpaguueckuMu cxeMaMi; 3¢ (GeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh HHPOPMAIIHIO.

MMOHUMATh U UCII0JIb30BaTh MaTeMaTHUECKHUE CPeICTBA HATJISIIHOCTH (rpaduKu, TuarpaMmbl, TaOIMIIBI, CXEMBI U JIp.) JJI UIUTIOCTPALlMK, HHTEPIPETalluH,
aprymMeHTalnuu.

OBiageHne YHUBePCAIbHBIMU Y4eOHBIMH KOMMYHUKATHBHBIMHU 1€CTBUSIMH:
OpPraHu30BbIBATH yqe6ﬁoe COTPYAHHUYCCTBO U COBMCCTHYIO JACATCIIBHOCTL C YHHUTCICM U CBEPCTHUKAMU B IMPOLCCCC PCHICHUA 3aaa4;

B3aMMOJIEHCTBOBATh M HAXOJUTH O0LIHME CIOCOOB!I pabOThI; pabOTaTh B I'PYIIE: HAXOAUTH O0ILEe PELIeHHE U pa3peliaTh KOHQIUKTHI HA OCHOBE COTrJIaCOBaHUS
MO3UIIMH U y4éTa HHTEPECOB; CIIyIIaTh MapTHEPA; HOPMYIMPOBaATh, APryMEHTUPOBATh U OTCTAUBATh CBOE¢ MHEHUC;

MIPOTHO3MPOBATh BOSHUKHOBEHHE KOH ()IMKTOB MPH HAIMYUH PA3HBIX TOUEK 3PEHUSI U pa3peniaTb KOH(IMKTH Ha OCHOBE y4éTa HHTEPECOB U MO3UINI BCexX
YYaCTHUKOB;

apryMEeHTHPOBAThH CBOIO MO3UIIMIO U KOOPAMHHUPOBATH €€ C TO3UIUSIMH MAPTHEPOB B COTPYAHUYECTBE MPU BBIPAOOTKE OOIIEro peleHust B COBMEC THOM
e TeNTbHOCTH;

BBITIOJIHATH CBOIO 4aCThb pa6OTI)I, JOCTHUI'aThb KAYCCTBCHHOI'O PE3YyJIbTaTa U KOOPAUHUPOBATH CBOU HeﬁCTBHH C APYIr'UMHU YJICHAMH KOMaH/IbI;



OLIEHMBATh Ka4ECTBO CBOETO BKJIaJa B OO MPOIYKT.

OBnaneHne yHUBEpCAJIbHBIMUA YU€OHBIMU PETYISATUBHBIMU 1€ CTBUSMMU:

CTaBUTH LIEJIM, BHIOUPATh U CO3/1aBaTh aJIFOPUTMBI ISl PELICHHs y4eOHbIX MaTEMAaTUYECKUX MTPOOJIeM;

IIJIJAHUPOBATh U OCYIECTBIIATh JEATEIbHOCTh, HAIIPABICHHYIO HA PEIICHNE 3a]1a4 UCCIIEI0BATENBCKOr O XapaKTepa.

(bopMyTHpOBaTh U yIAEpKUBATh Y4EOHYIO 3a/1a4y, COCTABJIATH IJIaH U MOCIEJ0BATEILHOCTD I CTBUM;

OCYILECTBJIATh KOHTPOJIb 110 00pa3ily U BHOCUTHh HEOOXOJUMbIE KOPPEKTUBbI; KOHTPOJMPOBATH MIPOLECC U PE3YJIbTAT Y4EOHOI MaTeMaTH4eCKON
NEeSTENBHOCTH;

aJIeKBaTHO OLIEHUBATh IIPABHIILHOCTD MUJIM OLIMOOYHOCTH BBIIIOJIIHEHUS YyU4eOHOH 3a1auu, €€ 00bEeKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOBMOXKHOCTH €€
pelieHus;

CIIMYATh CIIOCOO JIENUCTBUSA U €T0 pe3yJbTaT C 3a/laHHbIM 3TaJOHOM C 11€JIbl0 OOHApY)KEHUsI OTKJIOHEHUH U OTJIMYMM OT 3TalOHa.
MPEABUIETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPU PELICHUH y4eOHOU 3a/1auH;

MMOHUMATh TTPUYUHBI, TI0 KOTOPHIM HE OBLT JOCTUTHYT TPEOYEMBIi pe3ysIbTaT AeSITeIbHOCTH, ONPENCIATh O3 TUBHBIC H3MEHEHHSI M HAIIPABIICHUS, TPeOyoIue
NadbHEHUIIICH padoTHI;

pEryImpoBaTh Coco0 BbIPaKEHUS IMOLUH.

IJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHWS IPUMEPHON PABOUYEN INPOT'PAMMBI KYPCA
«AJI'EBPA» (110 'OJAM OBYYEHUA)

OcBoenne yueOHOro Kypca «Asredpay Ha ypOBHE OCHOBHOI'O 00ILETr0 00pa30BaHuUs JODKHO 00€CIeYnBaTh JOCTHKEHUE CIACAYIOMINX IIPEAMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB:

7 KJIACC

Yucaa u gbluucienus




BBIHOJ'IHHTL, CoucTasd YCTHBIC U TMCbEMCHHBIC HpI/IéMBI, apI/I(l)MCTI/I‘-IeCKI/Ie I[CP'ICTBI/Iﬂ C palluOHAJIbHBIMHA YU CIIaMHU.

HaxonuTh 3HaU€HUS YHUCIOBBIX BRIPAKCHUM; IPUMEHATHh Pa3HOOOPa3HbIE CIIOCOOBI M TPUEMBI BBIYUCIICHUS 3HAYEHUN JPOOHBIX BEIPAKEHUM, COIEpkKA IIIUX
OOBIKHOBEHHBIC U JICCATHYHBIC TPOOH.

[TepexomuTh OT ogHON (HOPMBI 3aTTUCH YKCEN K JPYroi (Tpeodpa3oBhIBATh ECATHUHYIO IpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO JAECATUUHYIO 1po0b). CpaBHUBATH U YIOPSAA0YMBAThH palliOHAIbHbIE YU CIA.

OKpyrJIATh yKciia. BRIMOIHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BBIYMCIEHU N, OL[EHKY 3HAYEH Ml UNCIIOBBIX BBIPAXKEHUH.
BhImonHAT 1eHCTBHS CO CTENEHAMH ¢ HaTypaJbHBIMH MOKa3aTeIsIMH (C OIIOPOI Ha CIPaBOYHYIO0 HH(POPMAIIHIO).
[IpuMeHATs MPU3HAKYU NEIUMOCTH, PA3JIOKEHUE HA MHOKHATEIIN HATYyPAJIbHBIX YHCEL.

Pemats HpOCTCfII.HHG MMPAKTUKO-OPUCHTHUPOBAHHBIC 3aJa4U, CBA3AHHBIC C OTHOIICHHUEM BCIIMUUH, ITPONOPIHUOHAJIBHOCTHIO BEJIMYHH, ITPOLCHTAMU
HHTCPIPCTUPOBATL PE3YyJIbTAThl pCIICHHA 3a1a4 C y‘léTOM OFpaHI/I‘IeHI/II\/'I, CBSI3aHHBIX CO CBOMCTBAMH paccCMaTpruBaCMbIX 00BEKTOB.

Aﬂzeﬁpaultecmte BblIPDANHCCHUA

OpueHTHUPOBATHCS B OHATHUSAX U OMIEPUPOBATH HAa 0230BOM YpOBHE anreOpanveckoil TepMUHOIOTUEH U CUMBOJIUKOM.
HaxonuTh 3HaueHus1 OYKBEHHBIX BBIPAXXEHUH MPH 33/TaHHBIX 3HAYSHHSIX TePEMEHHBIX.
BrIMonHATE mpeoOpa3oBaHus IETOr0 BRIPAKEHUSI B MHOT'OYJICH MTPUBEIEHUEM OJJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BEBIOTHATE YMHOXKEHUE OJJHOWICHA HA MHOTOYWICH U MHOTOYJICHa Ha MHOT'OWICH, IPUMEHSTh (POPMYITBI KBaapaTa CyMMBI M KBaJpaTa pa3HOCTH (C OIOpOi Ha
CIpaBOYHYIO HH(OPMAITHIO).

OcCymIecTBIATH Pa3I0KeHNE MHOTOUJICHOB HA MHOYKHUTEJNHU C ITOMOIIBIO BBIHECEHUS 32 CKOOKH 0OILIEro MHOKUTENS, TPYIITUPOBKH ClIaraeMblX, IPUMe HEHUS
(bopMyI COKpaIEHHOTO0 YMHOXKEHHUS (C OMOPOil Ha CIPaBOYHYIO MH(POPMAIIHIO).

[TpumeHnsaTh MpeoOpa3oBaHKs MHOTOUJICHOB JJIS PEIICHUS PA3IMYHBIX 3a/1a4 U3 MAaTEMaTUKH, CMEXKHBIX ITPEIMETOB, U3 PealbHON MPAKTUKH.
Hcnonp3oBaTh CBOWCTBA CTEMEHEN ¢ HATYPaJIbHBIMU MTOKA3aTEIsIMH JJIs TP e00pa30BaHMsI BRIPAXKEHUI (C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Ypasuenus u nepasencmea

Pewats nuHEHbIE ypaBHEHMS C OTHOM ITIEPEMEHHOM, IPUMEH S IPABUIIA IIEPEX0a OT UCXOAHOI0 YPABHEHUS K PAaBHOCUIIBHOMY eMy. [IpoBepsTh, SBIIAETCS 1
YHUCJI0 KOPHEM yPaBHEHHS.

NmeTts npeacTaBiienue o rpaduyeckiux MeToax Mpu pelIeHUH JUHEWHbBIX YPaBHEHUHN U UX CHCTEM.



[TonGupate  mpuMepbl ap  4YMCell, ABILIIOIIMXCA PEIICHUEM  JIMHEHHOI'O YpPaBHEHUS C IBYMs IEPEMEHHBIMU.

CtpouTh B KOOPIAMHATHON MIIOCKOCTH Ipa(UK JUHEHHOr0 YpaBHEHHUS C ABYMsI IEPEMEHHBIMU; M1OJb3YSACh IPaUKOM, HIPUBOJUTH IPUMEPHI PELLICHUS
YpaBHEHMUS.

Pemate cuctembl IBYX IMHEHHBIX YPaBHEHH C IBYMsI IEPEMEHHBIMU, B TOM UKCIIE rpadudecku (C OMopoii Ha ATOPUTM YUeOHBIX JIeHCTBUI).

CocraBisaTh (ociie COBMECTHOTO aHaJIM3a) U pelaTh JMHEHHOE ypaBHEHUE UM CUCTEMY JIMHEHHBIX YpaBHEHMI 10 yCIOBUIO 33]]a4l, UHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4M MOJYyYEHHBIN PE3yJIbTaT.

Koopounamut u 2pachuxu. Oynxuuu

H306pa)KaTb Ha KOOpHHHaTHOﬁ HpHMOfI TOYKH, COOTBCTCTBYIOINUC 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KU, MHTCPBAJIbI; 3alIMCHIBATH YU CJIOBBIC ITIPOMCIKYTKHU
Ha aﬂre6pa1/1quI<0M SA3BIKC.

OTMevaTh B KOOPAMHATHOMW TIJIOCKOCTH TOYKH 110 33J]aHHBIM KOOPJIUHATaM; CTPOUTh rpaduku uHeHHbIX QyHKimd. CTpouTth rpaduk GyHkiuu y = KX + b.

OnuceiBaTh € TMOMOLIBIO (QYHKIMNA H3BECTHBIE 3aBHCHMOCTH MEX]y BEIMYUHAMHU (110 alTOPUTMY y4eOHBIX JEHCTBHI): CKOPOCTh, BpeM,
paccTosiHue; IIeHa, KOINYECTBO, CTOMMOCTD; MPOU3BOUTEILHOCTD, BpeMs, 00BEM paboThI.

HaxonuTh 3HaUeHHE QYHKIIUHU 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmats rpadudeckuii crnocod MpeaCTaBIeHUs U aHAIM3a HH(OPMAIIUHU; U3BJIEKATh U HHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPAPUKOB PeabHBIX MTPOIIECCOB U
3aBUCUMOCTEMN.

8 KJIACC

Yucna u gviuucienusn

Hcnonp30BaTh HaYalbHbBIC MMpeACTaBJICHHUA O MHOXKCCTBC el CTBUTENIbHBIX YHCET IS CPAaBHCHH:, OKPYIJICHUS U BbI‘IPICJIGHPIﬁ; I/1306pa)KaTB Jieiic TBUTENbHEIC
quciia TOUKaMH1 Ha KOOpHHHaTHOﬁ HpHMOﬁ.

ITpuMeHsATh NOHATHE apU(PMETHUECKOr 0 KBaIPATHOTO KOPHS; HAXOAUTh KBaApaTHbIE KOPHH, UCHOJb3Ys IIPU HEOOXOIUMOCTH KAJIBKYJIATOP; BHIIOIHATh
npocTeiiine npeodpa3zoBaHus BIPaXKEHUH, COEpKaLIMX KBaIpaTHbIE KOPHU, UCII0JIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OONBIIMX U MaJbIX YACEIT C TTIOMOIIBIO TECATUYHBIX ApoOeit u cTenenei uncna 10.

Anzebpauueckue gviparcenus

[TpuMeHATh MOHATHE CTENEHHU C IEJIBIM ITOKa3aTeNleM, BBITOJHATh TPeoOpa3oBaHus BhIpaXKEHHM, COIepKalMX CTETIEHHU C I1eJIBIM IToKa3aTelseM (C
UCIOJIb30BAaHUEM CIIPaBOYHOI HHDOpMAIIHH).



BbINOTHATH HECTIOKHBIE TOXKAECTBEHHbIE IPe00pa30BaHusl pallMOHAJIBHBIX BbIPAXKEHUH HA OCHOBE IPAaBUJI IEHCTBUIN Ha/l MHOMOUYJICHAMU U aJIredpan Y4eCKUMHU
POOSIMHU.

PackiapiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIN.
[TpumeHsTH TPe0Opa30BaHUS BEIPAKSHHUH JJIsl PEIICHUS pa3IMYHbBIX 3a/1a4 U3 MATEMATHKH, CMEKHBIX TPEIMETOB, U3 PEATbHON MPAKTUKH.

Ypasunenus u nepasencmea

PemaTe nmuHeliHbIe, KBaJpaTHBIC YpaBHEHHS (C CIOIB30BAHNEM CIIPABOYHON MH(OpPMAIIMH) U Palli OHAJILHBIE YPaBHEHHsI, CBOJSIIMECS K HUM, CH CTEMBI ABYX
YPaBHEHHH C IBYMs [IEPEMEHHBIMH.

[IpoBoauTh mpocTeiiine ucciuea0BaHus ypaBHEHUN U CUCTEM YpaBHEHUH, B TOM UHCJIE C IPUMEHEHUEM I'pauiuecKuX MpecTaBIeHui (ycTaHaBIMBaTh, UMEET
JIM ypaBHEHHE UJIM CUCTEMa YPaBHEHU peIlleHus], €ClIU UMEET, TO CKOJIbKO, U TIp.) C OIOPOi Ha aJITOPUTM Y4eOHBIX J1 eHCTBUH.

[lepexonuTh OT cioBecHOU (GOPMYIHPOBKHU 3aJa4H K €€ anredpandeckoil MOIENH ¢ TOMOIIBIO COCTABIICHHS YPAaBHEHHSI UM CUCTEMbI YPaBHEHHUIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U MOJYyYEHHBIN pe3ysbTar.

[IpumeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; PEIIaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI; 1aBaTh
rpaduYecKyr0 UILUTIOCTPAIIUI0 MHOXKECTBA PEIICHHU HepaBEeHCTBA, CHCTEMbl HEPABEHCTB.

Dyuxyuu

OmnepupoBath Ha 6a30BOM ypOBHE (DYHKITMOHAJIbHBIC TIOHATHS U SI3BIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HaUEHUS); ONPEEIIATh 3HaUeHUE (PYHKIINH 110
3HAYCHUIO apTyMEHTa; ONPEACNIATh CBOMCTBA QYHKIIUHU 110 €€ TpaduKy.

CTpouTh rpadyKi SIeMeHTapHbIX GYHKIMHA BUaa , y = x2, Y = X3, y = Vx , Y =K/X; OIIHCHIBATH CBOICTBA YHCIOBOH (DYHKIHH IO eé rpaduky (Ipu
He0OX00UMOCMU ¢ HANPAasIAIOWel NOMOWbLIO).

9 KVIACC

Yucna u gviuucnenusn

CpaBHI/IBaTB " ynopaaounuBaTh paliluOHAJIbHBIC U UPPAlUOHAIIbHBIC YU CJIA.

BemonHaTs apI/I(i)MeTI/ILICCKI/IC HCﬁCTBI/IH C paiMOHaJIbHBIMU YUCJIaMH, COYCTasA YCTHBIC U IMCbMCHHBIC HpI/IéMBI, BBIITOJIHATH BBIYHUCIICHUSA C HPppalliO HaJIbHBIMHU
qucCJjiaMHu.

Haxozme 3HAUCHUS CTEIICHEH C O CJIBIMU ITOKAa3aTC/IIMU U KOpHCfI; BBIYUCIIATH 3HAYCHHA YN CIIOBBIX Bpra)KeHI/II\/JI.

OKpyrJTh AEHCTBUTENBHBIE YU CIIA, BHITOJIHATE IPUKHUIKY PE3YyJIbTaTa BHIYUCIECHUH, OL[EHKY YNCIIOBBIX BBIPaXKEHHI.



Ypasnenus u nepasencmea

Pemats nmuHeiiHBIE B KBaApaTHBIC YPAaBHCHUS, YPABHCHU A, CBOAANIUCCA K HUM, HpOCTGfIIHPIC I[pO6HO -palOHAJIbHBIC YPaBHCHUA.

PemaTp npocreiinme cucTeMbl IBYX JIMHEWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU M CUCTEMBI ABYX YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE 51 BJIACTCA
JUHENHBIM (110 BU3YyalIbHOH o1ope).

Pemats HpOCTCfIH.IPIC TCKCTOBBIC 3aJa4u aHFGGPqueCKI/IM CIIOCOOOM C MMOMOIIIBIO COCTABJICHUA YPaBHCHUS UJIM CUCTCMBI IBYX ypaBHCHI/Iﬁ C IBYyMA
NEPEMCHHBIMU.

[TpoBoaUTE MpOCTEiIINE HCCNEIOBAHNUS YPAaBHEHUI U CUCTEM ypaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM Ipauuecknx npeacTaBieHuii (yCTaHaBI UBaTh, UMEET
JIM ypaBHEHUE UJIM CUCTEMA YPABHEHUM PEIIEHUs, €CJIM UMEET, TO CKOJIbKO, U IIp.).

Pemats nuHelHbIC HCPABCHCTBA, KBAJIPATHBIC HCPABCHCTBA, H306pa)KaTB PCHICHUC HEPABCHCTB HA YHCIIOBOM HpHMOﬁ, 34U ChIBATh PCHICHUEC C I1OMOIIBIO
CHUMBOJIOB.

Pemats cucTembl TMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAOIMINUE KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTB peICHUC CUCTCMbI HCPABCHCTB Ha
YHCIIOBOU HpHMOﬁ, 3aIlIMChIBATh PCHICHUEC C ITIOMOIIIbIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEeHCTBA IPU PELLIEHUHU PA3JIMYHBIX 3a/1a4.

Dyuxyuu

Pacmo3naBath GpyHKIMH U3yYCHHBIX  BHJIOB. [[OKa3pIBaTh CXEMATHUYECKH PACIIOIOKEHHE HA KOOPAMHATHON TUTOCKOCTH IrpaduKoB PYHKINN BUIA: Y =
kx,y =kx+b,,y=ax?+bx+c,y=x3y =x, y=k/X B 3aBHCHMOCTH OT 3Ha4eHHUI1 KO>(PPUIHEHTOB; ONUCHIBATE CBOINCTBA ()yHKIIHA.

Ctpouts 1 1300paxkaTh CXeMaTUYECKH I'pahUKN KBaJPATHUHBIX (DYHKIIMHA, ONMCHIBATH CBOWCTBA KBAIPATUYHBIX (DYHKIUN IO UX TpaduKaM.
CrpouTts 1 N300pakaTh CXeMaTHUECKU I'papUKK KBaJPaTUUYHBIX (PYHKLUN, ONUCHIBATh CBOMCTBA KBaAPATUUHBIX (DYHKLUH O UX Ipadukam.
PacriozHaBaTh KBaIpaTHYHYIO (PYHKIUIO 110 (POPMYIIe, TPUBOANUTH IPHUMEPHI KBaIPaTHUHBIX (DYHKIMI U3 peaabHOH KU3HU, (PU3NKH, TEOMETPHH.

Apugpmemuueckas u zeomempuueckKas npozpeccuu

Pacno3HaBaTh apr(p)METHUECKYIO U T€OMETPUUYECKYIO IPOrPECCUU TP Pa3HbIX CII0C00ax 3adaHMUsl.

BBITIOTHATE BBIYUCIICHUS C HCITONIB30BaHHEM (DOPMYJI n-ro wieHa apu(METHISCKON ¥ T€OMETPUICCKON TPOrPeCCHii, CYMMBI IIEPBBIX N WICHOB (C OIMOPOH Ha
CIPaBOYHYIO HHPOPMAIIHUIO).

PemiaTe 3amaun, CBsI3aHHbBIC C YHCIIOBBIMHU TTOCIIEOBATEILHOCTAMHE, B TOM YHCIIC 33]]a4d M3 pPealbHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYJISTOPa, IIUPPOBBIX
TEXHOJIOTHiA).



IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJbTATHI OCBOEHUS IPUMEPHOM PABOYEN ITIPOT'PAMMBI KYPCA
«’EOMETPUS» (I10 TOAAM OBYYEHUSA)

OcBoenune yueOHOro Kypca «I'eomerpusi» Ha ypoBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs JODKHO 00eCTIedyBaTh JOCTHKEHHE CIEAYIONIMX MPEIMETHBIX
00pa3oBaTEIbHBIX PE3yIbTATOB:

/ KJACC

Pacno3naBath HU3YUYCHHBIC TCOMCTPUYCCKHUC (bHprI)I, OonpeaACATb UX B3aUMHOC pPaCIIOJIOKCHHUC, I/1306pa)I(aTB TCOMCTPUUCCKUC (I)I/Il"ypbl; BBIIIOJIHATB YCPTCIKU
110 yCJIOBUIO 3a/1a4H. HSMCpﬂTB JIMHEHHEIC U YIJIOBBIC BEJIMYWHBI. PemaTtn 3a/lauy Ha BBIYUCIICHUC JJIMH OTPEC3KOB U BCJIMYUH YTJIOB.

JlenaTh rpy0y10 OLEHKY JIMHEHHBIX U YTJIOBBIX BEIMYMH IIPEIMETOB B pE€aIbHON XKU3HU, pa3MEPOB IPUPOAHBIX 00BEKTOB. PazinnuaTe pa3mMepsl 3TUX 00BEKTOB
I10 MOPSAKY BEIMYHHBIL.

CTpouTh 4EpTEKHU K TEOMETPUUYECKUM 3a7auaM (C UCII0JIb30BAHUEM CMBICIOBOW OMOPBI: HABOJSAIINE BOIPOCH! U/UJM aJITOPUTMA YUEOHBIX € CTBUI).
[Tonp30BaThCs MpU3HAKAMU PAaBEHCTBA TPEYT OJIbHUKOB, UCIOJIb30BaTh IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPH PELLICHUHU 32 ]1a4.
[IpoBoINTE NOKAa3aTENbCTBA HECIOKHBIX T€OMETPUUECKUX TeopeM. [10s1b30BaThCS MpU3HAaKaMK PaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB,

CBOMCTBOM MeEIHMaHbI, TPOBEIEHHON K TUTIOTEHY3€ MPSIMOYTOJIBHOTO TPEYT OJIbHHUKA, B PEIICHUH T€OMETPUYECKHX 3a/1a4 (C MCIIOIb30BAHUEM 3PH TEIbHOM
HATJISITHOCTH W/HJIK BepOaIbHON OMOPHI).

Omnpenenats napajieabHOCTh IPSIMBIX C TOMOILIBIO YTJI0B, KOTOpbIE 00pa3yeT ¢ HUMU ceKyIuas. Onpenenars napaulebHOCTb IPSIMBIX C TOMOIIBIO PABEHCTBA
pPacCTOSIHUM OT TOYEK OJHOU MPSMOM A0 TOYEK APYTrod MpsMOil.

Pematp 3amaun Ha KiIeT4aToi Oymare.

HpOBO)II/ITB BBIYHUCJICHUSA U HAXOJUTH YHCJIOBBIC U 6YKB€HHBI€ 3HAYCHUSA YIJIOB B TCOMECTPHUYCCKUX 3a/jladaX C UCITOJIb30BaHUECM CYMMBI YI'JIOB TPEYT'OJIbHUKOB U

MHOTOYT'OJIbHIKOB, CBOMCTB YIJIOB, 00pPa30BaHHBIX MIPH MEPECEUECHUH IBYX MapaIeIbHBIX IPSIMBIX CeKyIlel. PemaTs npakTnyeckue 3a1a4yu Ha HaX 0K ICHHE
YTJIOB.

Nwmets NpeaACTaBJICHHUEC O ITOHATHC Fr’COMCTPHICCKOI0O MECTAa TOUCK.

DopMyJIMPOBATH OIPEIEIECHUS] OKPY>KHOCTH M KPyra, XOpJbl U JUaMETPA OKPYKHOCTH, MOJIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3TH CB OKCTBA MPU
pelIeHNH 3a1a4.



OpueHTUpPOBaTHCS B MOHATUAX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPY>KHOCTb, LIEHTP ONHMCAHHOM OKpY»H ocTu. OnepupoBath Ha 0a30BOM ypoBHE (haKTaMH O
TOM, YTO OMCCEKTPHUCHI YIII0B TPEYrOJbHUKA IIEPECEKAIOTCS B OIHOM TOUKE, U O TOM, YTO CEPEIMHHBIE EPIEHANKYIAPhl K CTOPOHAM TPEYroJl bHUKA
[IEPECEKAIOTCS B OJJHON TOYKE.

OpueHTHPOBATHCS B TIOHSATHUSAX U ONIEPUPOBATH Ha 0a30BOM ypOBHE: KacaTelbHAsI K OKPYKHOCTH, TEOpeMa O MEepIeHINKYIIPHOCTH KacaTelbHOM U paauyca,
MPOBENEHHOIO K TOYKE KaCaHUsI.

HMmeTs npeacTaBJICHUC O HpOCTGfIH.IPIX TCOMETPUUCCKUX HEPABCHCTB, UX ITPAKTUYCCKOM CMBICIIC.

HpOBOI[I/ITb OCHOBHBLIC TCOMETPHUYCCKUC ITOCTPOCHUA C TOMOIIBIO HUPKYJIS U JIMHEHKH.

8 KJIIACC
Pacno3naBaTh OCHOBHBIEC BUEI ‘IeTBIpéXYFOHBHI/IKOB, HUX 3JICMCHTHI, I10JIb30BAaThCA UX CBOMCTBaAMU IIpH pCIICHUU I'COMCTPUICCKUX 3a1a4.
OpI/IeHTI/IpOBaTLCﬂ B I[TOHATHUHU — TOYKHU IIEPECCUCHUA MCIUaH TPCYIrOJIbHHUKaA (ueHTpa MaCC) B pCHICHHUHU 3aJ1a4.

Brnagets moHsTHEM CpeIHEH JIMHUU TPEYroJbHUKA U TPAIlelut, IPUMEHITh KX CBOWCTBA IIPH PEIICHUN IPOCTCHIIIMX IeOMETPUYECKUX 3a1a4. FiMersb
npezacTaBicHue o Teopeme daseca u TeopeMe O IPOIMOPIUOHATBHBIX OTPE3KaX, IPUMEHATh MX JIJIS PEIICHHUS MPAKTHYCCKUX 3a/1a4 (C OMMOPO Ha 3PUTEIbHYIO
HAaTJISTHOCTD ).

[TpumeHATh MpU3HAKU OO0 TPEYT OILHUKOB B PEIICHUN HECIOKHBIX T€OMETPUYECKUX 3a/1ay.
[Tons3oBaThcst Teopemoit [Tudaropa ni1st pemieHns reoMeTpUYECKUX U MPAKTUUECKUX 3a4a4.

Brnanets moHATHSAMU CHHYCA, KOCHHYCA U TAHT'€HCA OCTPOTO YIJia MPSIMOYTOJIBHOTO TpeyrojibHUKa. [101630BaThCS STUMU MOHATUAMU JJIS PELLICHUS
MPAaKTUYECKUX 3a/1a4 (IpU HEOOXOIMMOCTH C OTIOPO Ha aJITOPUTM IPaBUIIA).

Boraucnsath (pa3nuyHbIMU crioco6amu) (C OOpoii Ha CIpaBOYHYIO HH(OPMAIIHIO) IJIOUIA/lb TPEYTOJIbHHUKA U MIJIOLAAN MHOTOYTOJIBHBIX GUTYp (TIOJIb3YSCh, T
HE00XOMMO, KaIbKyJIATOpoM). [IpuMeHATh MosTydyeHHbIE YMEHUS B IPAKTUYECKUX 3a/1adyax.

Brnanets NOHATHSMU BIIMCAHHOTO U LIEHTPAJIbHOIO yTJjla, MCI0JIb30BATh TEOPEMBI O BIIMCAHHBIX yIiaX, YIilaX MEXKIY XOpAaMHU (CEKYILUMU) U YT JIe MEX Iy
KacaTeJIbHOM U XOPIOH IPU PELIEHUHU IPOCTEN IIUX T'€OMETPUYECKUX 3a1a4.

BJ'I&I[GTI) ITIOHATHEM OIIMCAaHHOI' O LIelelpéX}/FO.]'II)HI/IKa, IIPpUMCHATH CBOMCTBA OIMCAHHOI'O LIG:TI)IpéXYI"O.]'II)HI/IKa Ipu pCIICHUU HpOCTGﬁHIHX 3aaad.

[IpuMeHATh MOTy4eHHBIE 3HAHUS HA TPAKTHUKE — CTPOUTh MATEMAaTHUECKUE MOJIENN JJIs 33724 pEeaIbHOW KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BHIUUCIICHHUS C
MIPUMEHEHUEM TIOA00US B TPUTOHOMETPHH (IT0JIb3YSCh, TJIe HEOOXOAUMO, KaIbKYISITOPOM).



9 KJIACC

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMH OCTPBIX YII0B, HAXOAUTH C X MOMOIIbIO PA3JIMYHbIE JIEMEHTHI IPSIMOYT OJIbHOTO TPEYT OJIbHUKA («PEIIeHHE
MPSIMOYT OJIbHBIX TPEYTOJIbHUKOBY ). HaXoauTh (C OMOLIBIO KaJdbKyJIATOPA) JUIMHBI U YTJIbI 1711 HETaOIMYHbIX 3HAUYCHUH.

[Tonb3oBaThCs (hopMylIaMu IPUBEIECHUS H OCHOBHBIM TPUTOHOMETPUIECKIM TOXKIECTBOM JIJISl HAXOXKJEHUSI COOTHOIIICHUN MEXKY TPUT OHOMETPHY €CKH MU
BEJIMYMHAMHU (C OMOPOH Ha CIIPAaBOYHYIO WH(OPMAIIHIO).

Hcnonp3oBaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJI1 HAX0XK/I€HUS PAa3IMYHBIX 3JIEMEHTOB TPEYT OJIbHUKA («PELIEHNE TPEYTOJbHUKOBY), IPUMEHATh UX IIPU
PELICHUH NIPOCTENIINX T€OMETPUYECKUX 3a1a4.

Bnanets noHsTHsMU IpeoOpa3oBaHus 101001, COOTBETCTBEHHBIX 3JIEMEHTOB MOA00HBIX (uryp. Ilonb3oBarbces cBoiicTBaMU 10A00MS IPOU3BOJIBHBIX (UTyYp,
YMETb BBIYMCIISIT JJIMHBI U HAXOAUTh YIJIbl y MOJOOHBIX (GUTyp (10 aropuT™My yueOHBIX feicTBHi). [IpuMeHsaTh cBOIiCTBA MOI00MS B TPAKTUYE CKUX 3ajjauax.
YMeTh NpUBOJUTH NPUMEPHI MMOA0OHBIX (QUTYP B OKPYXKAIO LLIEM MUDE.

ITonp30BaThCs TCOpEMaMH1 (HO BH3yaJ’ILHOﬁ OHOPC) O MPOU3BCACHHUUN OTPE3KOB XOPd, O IPOU3BCACHUN OTPE3KOB CCKYIIUX, O KBAa/[paTC KaCcaTe JIbHOM.

[Tonb30BaThCS BEKTOpPaMU, TOHUMATh UX T€OMETPUYECKUN U PU3NIECKUI CMBICI, TPUMEHSATh UX B PEIICHUU T€OMETPUIECKIX U (PU3UUECKUX 3a/1ay.
[IpuMeHsATH CKaIsipHOE MPOU3BEIEHUE BEKTOPOB ISl HAXOKICHUS JJIUH U YTJIOB.

Ilonmw30BaThCs MCTOJOM KOOpAWHAT Ha INIOCKOCTH, IPUMEHATH €ro B PCIICHUU 'COMCTPUUCCKUX U MMPAKTHYCCKUX 3a/1a4.

BianeTs NOHATHAMYU IPaBUIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI AYTU OKPYKHOCTH M paJlMaHHON MEPBI YIia, YMETh BBIYUCIIATH IIOIIA/1b
Kpyra ¥ ero yactei (¢ onopoii Ha cipaBouHyto nHpopMmanuio). [IpuMeHsATh noyyeHHbIe YMEHUS B TPAKTUYECKHUX 3aJjauax.

HaxoauTb ocu (Mim HEeHTpbl) CHMMETPUH (DUTYp, TPUMEHSAThH TBUKEHUS MIIOCKOCTH B MMPOCT EHIINX CITydasx.

ITpuMeHsATh NOJydeHHbIEe 3HaHUSI Ha MPAKTHKE — CTPOUTh MaTeEMaTHUECKHEe MOJIENHN /JIS 331a4 peasbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYMCIECHUS C
IIPUMEHEHUEM NOA00USA U TPUTOHOMETPUUYECKUX (QYHKIIHH (I10JIb3YSCh, I1€ HEOOXOAUMO, KAJIbKYJISITOPOM).

ILJIAHUPYEMBIE IPEJIMETHBIE PE3VJIbTATHI OCBOEHUS IPUMEPHON PABOYEHN ITPOTPAMMBI KYPCA
«BEPOATHOCTDb U CTATUCTUKA» (I1O TOAAM OBYYEHUSA)

[IpenMeTHbI€ pe3ysbTaThl OCBOCHUS Kypca «BeposITHOCTh U CTATUCTHKa» B 7—9 Kiaccax XapaKTEpU3YIOTCS CIEIYIOMUMHA YMEHUSIMU.

7 KJIACC



YuraTe HHPOpMAIMIO, IPEACTABICHHYIO B Ta0IMIIAaX, HA JUarpamMmax; MpeacTaBysTh JaHHbIE B BUJE Ta0JIMLl, CTPOUTH JUarpaMMsl (CTOJIOUKOBbBIE
(cronbuarteie) M KpYroBbl€) 110 MacCUBaM 3Hau4€HUH (C UCIOJIb30BaHUEM 3PUTEIbHOM HATIIAHOCTH U/UIU BepOaJIbHON OMOpHI).

OmuceIBaTh U HHTCPIPECTUPOBATHL PCAJIbHBIC YU CJIOBBIC JaHHBIC, ITPCACTABJICHHEIC B Ta6J'II/IIIaX, Ha JuarpamMmax, rpaq)m(ax.

OpueHTHPOBATHCS B OHATHUSAX U OTIEPUPOBATH UMU HAa 0a30BOM YpOBHE: CpeHee apupMeTnieckoe, MeInana, HanOobIlee U HaMMEHbIIIee 3Hay EHHS, pa3Max.
Hmeth nipeacTaBieHne 0 CIIy4YalHOW  M3MEHYUBOCTHU Ha npumepax 11eH, (U3HYECKUX BEJIMYUH, aHTPOITOMETPHYCCKUX JaHHBIX;
HMMETh MPEICTABIEHUE O CTATHCTUYECKON YCTOMYMUBOCTH.

8 KJIACC

W3Brekats 1 mpeoOpa3oBeiBaTh HH)OPMALIKIO, TPEICTABICHHYIO B BHJIE TAOJHII, TUAarpaMM, TpaduKOB; IPEICTABISITh JaHHBIC B BUE TAOJHUII, JHATPAMM,
rpaduKoB.

OnuceIBaTh MOCIE COBMECTHOI'O aHaIM3a JAHHBIC C MTOMOIIBLIO CTATUCTUYECKUX MMOKa3aTele: CpeaHux 3HAYCHUM U MCp paCCCBaHUs (pa3Max, JUCIICPCUA U
CTaHIapPTHOC OTKJIOH eHI/Ie) .

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYCHHH U YaCTOTHI COOBITHI, B TOM YU CJIE 110 PE3yIbTaTaM U3MEPEHUI 1 Ha0JIt0IeHNH (C MCI0JIb30BaHUEM 3pUTEIBHOMN
HAarJSITHOCTH W/WJIH BEpOaIbHOM OIMOPHI).

HaxoauTb BEpOSATHOCTH CIIy4alHBIX COOBITHI B OIBITaX, 3Hasi BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B ONBITaX C PABHOBO3MOXHBIM U
3JIEMEHTAPHBIMH COOBITHSIMU (C UCIOJIb30BAHUEM 3PUTENIbHOM HATJISTHOCTH U/ UK BEepOaIbHOM OMOpHI).

WmeTts npeacTaBiieHne o rpaduaeckux MOJIENAX: 1EPEBO CIy4aifHOrO SKCIEepUMEHTa, TuarpaMMbl Ditsiepa, 4uciioBas mpsMasl.

OHepI/IpOBaTB MMOHATUSIMH Ha 0a30BOM YPOBHEC: MHOKECTBO, IOAMHOKCCTBO,; BBITOJIHATL OIICPAllUH HAZA MHOKCCTBAMU: O6T>GJII/IHCHI/IC, NnepeceycHuc,
AOMOJIHCHUEC; ITEPCUUCIIATD 3JICMCHTBI MHOKCCTB, IPUMCHATH CBOIMCTBA MHOKECTB (C HUCIIOJIB30BaAHUEM BH3y3.JIbHOfI OHOpBI)‘

NmeTts npencrapiieHue o rpauueckoM MpeicTaBICHUE MHOXKECTB U CBSA3EH MEX1Y HUMHU JUIsl OMCAHUSI IPOLIECCOB U SBJIEHUM , B TOM UHCJIE IIPU PELICHUN
3aJ1a4 U3 JIpyrux y4yeOHbIX IPEIMETOB U KypCOB.

9 KJIACC

N3Bnexats 1 mpeoOpa3oBbIBaTh HH(OPMAITNIO, TPEACTABICHHYIO B Pa3JIMUHBIX UCTOYHHKAX B BUJE TAOIUI, AMArpaMM, rpauKoB; TPEICTABIATh TaHHBIC B
BHJIC TA0JIUII, AUATPaMM, TPAPHKOB.

Pemate mpocreiime 3agaun opraHu30BaHHBIM IEPeOOPOM BapHAHTOB, & TAKKE C HCIIOJIh30BaHUEM KOMOWHATOPHBIX MPABUI U METOJIOB.

Nwmets npeacTaBJICHUC 00 omMcaTeIbHBIX XapaKTCPUCTUKAX AJISI MACCUBOB YHUCIOBBIX TAHHBIX, B TOM YUCJIC CPECAHUC 3HAUCHHUA U MCPBI paCCCUB aHU .



HaxoauTb 4acTOThI 3HaU€HUI U 4aCTOThI COOBITHS, B TOM YHUCJIE IOJIb3YSACh Pe3yJIbTaTaMU MPOBEIEHHBIX U3MEPEHNUN U HAOII0ACHUH (¢ OnOpoii Ha
CIpPaBOYHYIO HH(OPMAITHIO).

HaxonuTh BEpOSTHOCTH CITy4aifHBIX COOBITHI B H3YYEHHBIX OIBITAX, B TOM YHCIIE B OIMBITAX C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMH C OOBITUSIMHU, B CEPHSIX
HCIIBITAHUM 10 TIEPBOrO yCIeXa, B CEPUAX UCIbITaHUN bepHymun.

NmeTs mpencTaBiieHUE O CIIy4ailHOM BEJIMUMHE U O PACIIPEIEICHUHN BEPOSITHOCTEN.

Nwmets mpeacCTaBJICHHUEC O 3aKOHC OOIBIINX YK CET KaK O MMPOABJICHUU 3aKOHOMCPHOCTU B cnyqaﬁﬂoﬁ N3MCHYMUBOCTU U O POJIM 3aKOHA OOJIBIINX YHCEI B
IIPUPOJIE U OOILECTBE.

KOHTpOJ’IBHO-HBMepI/ITeJII)HBIe MaTepHajabl

[IpoBeneHue oleHKU TOCTHKEHUN TUIaHUPYEMBIX PE3YyJIbTaTOB OCBOECHUS y4e€OHOI 0 IpeaMeTa NPoBOJUTCS B (opMe TEKYILLEro U pyOexHOro KOHTp 0J1s B BUJIE:
KOHTPOJIbHBIE pabOThl, CAMOCTOSITENIbHbIE paOOThI, 3a4€Thl, MATEMATUYECKUE TUKTAHTHI, IPAKTUUECKUE Pa0OThI, MUCbMEHHBIN OTBET 10 MHNBUIyaJIbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHUE.

AJITEBPA

7 KJIACC

Kontponbnas paboraNel. Tema. Apudmernueckue  IelCTBHUSA C PalMOHAIbHBIMU YUCIAMH.
KontponbHas pabora Ne2. Tema. CreneHb ¢ HaTypajbHbIM IOKA3aTENIEM.

Kontponbhas pabora Ne3. Tema. bykBeHHbI€ BbIpaKeHUS.

KonTtponbhas pabora Ned. Tema. MHOTrousIeHBI.

KonTtponbnas pabora Ne5. Tema. @opmyiibl COKpAIIEHHOTO YMHOKEHUSI.

KontponbsHas pabora Ne6. Tema. JlnHeliHOe ypaBHEHHUE C OHOM TIepeMeHHOM.

Kontponbnas pabora No7. Tema. CucTembl TMHEHHBIX YpaBHEHUH.

KonTtponsnas padora Ne 8. Tema. KoopannaTs! u rpaduku.



Kontponbhas pabora Ne 9. Tema. [lonsitue pynxuuu. Jluneitnas Gynkuus.

KonTtponbenas pabora Nel0. Tema. MITorosast KoHTposibHasi pabora.

8 KVIACC

Kontponbshas pabota Nel. Tema. KBagpaTuslit kopeHb. ApudmMeTndeckuii KBaJpaTHbIN KOPEHb.
KontponsHas paboraNe2. Tema. Cremnens ¢ mensiM nmokaszarenem. CTaHIapTHBIA BU YUCTA.
Kontponbnas padoraNe3. Tema. Anredpandeckas 1poOb. CokpaieHue 1po0eil.
KonTtponbnas pabora Ned. Tema. JlelicTBust ¢ anredpandecKuMH JpoOsSMU.

KonTtponwsnas pabora NeS5. Tema. KBagpatHbeie ypaBHEHHS.

KonTtponbsnas padora Ne6. Tema. YpaBHeHUs, CBOASIIMECS K KBaAPATHBIM. TEKCTOBBIC 3a/1a41, CBOASIINECS K KBAPATHBIM.
Kontposnbhas pabora Ne7. Tema. Cuctemsl ypaBHEHHII.

Kontponbshas pabota Ne8. Tema. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

KonTtponbshas pabora Ne9. Tema. CucteMbl HEpaBEHCTB C OHOM MepeMeHHOM.

KonTtponehas padora Ne 10. Tema. ®ykuuu. YuciaoBeie PyHKINH.

Kontponbnas pabora Nel 1. Tema. ITorosast KoHTpoJibHas padorTa.

9 KJIACC

Kontponbhas pabora Nel. Tema. YUncna v BelYMCICHHUS.

Kontponbhas pabora Ne2. Tema. YpaBHEeHUsI ¢ OJITHON TEPEMEHHOM.

Kontponbnas pabora Ne3. Tema. [IpoOHO-paninoHaIbHBIE YPAaBHEHUS.

KonTtponbshas pabota Ned. Tema. CucteMbl ypaBHEHUI ¢ ABYMsI TEpEMEHHbIMH.

KonTtponbnas pabota Ne5. Tema. JIunelinbie HepaBeHCTBA C OIHOM MEpEMEHHOM.

Kontponbshas pabota Ne6. Tema. KBagpaTHble HepaBeHCTBA.



KonTtponpsnas padora Ne 7. Tema. KBagpatuunas GpyHKIMs 1 €€ CBOMCTBA.
Kontponbhas paborta Ne 8. Tema. UncnoBble mocae10BaTENbHOCTH.

Kontponbehas pabora Nel0. Tema. MiToroBast KoHTpoJbHas pabora.

IT'EOMETPUA

7 KJIACC

Kontponsuas paboraNel. Tema. OcHOBHbIE  T€OMETpPHUECKHE CBOMCTBA MpOCTEUIINX PUryp.
Kontponbnas padora Ne2. Tema. [Ipu3Haku paBeHCTBA TPEYTrOJILHHKOB.

Kontponbhas padora Ne3. Tema. PaBHOOeIpeHHBII TPEYTOJIbHUK.

Kontponbnas pabora Ned. Tema. [lapannenbHble npsmble.

KonTtponbsnas padbora Ne5. Tema. CymMma yriioB TpeyroybHHKA.

KonTtponbshas pabora Ne 6. Tema. Okpy>KHOCTb U KpYT.

KonTtponbsnas paGora Ne7. Tema. MiToropast KoHTposibHas paboTa.

8 KUZIACC

KontponbHas pabora Nel. Tema. UeTblpexyroabHUKH.
KonTtponbuas padora Ne2. Tema. [1ogoOHbBIE TPEYT OJIEHUKH.
KonTponbnas padorta Ne3. Tema. [Tnomans ¢uryp.
KonTtponbsnas padbora Ned. Tema. Teopema [Tudaropa.
KonTtponbehas pabora Ne5. Tema. YTiibl B OKpYKHOCTH.

Kontponbshas pabota Ne6. Tema. Torosast KoHTposibHast paboTa



9 KVIACC

Kontponbhas pabora Nel. Tema. Pemenue TpeyrosnsaukoB.Ilnomanu TpeyroiabHUKa, Y€THIPEXYTOJIbHUKA.
KonTtponpnas pabora Ne2. Tema. BexTopsi.

KonTtponbhas pabora Ne3. Tema. JlekapTOBbI KOOPAUHATHI HA MJIOCKOCTH.

Kontponbsnas padota Ne5. Tema. [IpaBunbHbIie MHOTOYTOTbHUKH. [ 110MIa 16 OKPYKHOCTH.

Konrtponbhas pabora Ne6. Tema. MToroast KoHTponbHast padoTa.

BEPOATHOCTDb 1 CTATUCTHUKA

7 KJIACC

Kontponbhas pabora Nel. Tema. [IpencraBienue nanusix. OnucarenbHasi CTaTUCTHKA.

KonTtponbshas pabora Ne 2. Tema. CiryuaiiHasi ©3MEHYHBOCTb.

KonTtponbshas pabora Ne 3. Tema. BeposTHOCTB 1 4acToTa ciiydaiflHOrO COOBITHSI.
8 KJIACC

Kontponbnas pabora Ne 1. Tema. MuoxecTBa.

KonTtponbhas pabora Ne2. Tema. BeposiTHOCTB ciryyaliHOTO COOBITHSL.

9 KJIACC

Hrorosas koHTpoJbHAs paborta.



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (ITO TOAAM OBYYEHUA)




7 KJIACC ( 102 yaca)

Ha3zpanue
pasaena (Tembl)
OcHoBHOe co/iepKaHmne OcHOBHBIE BUABI 1€ATEJIbHOCTH 00y4a0 U XCS
Kypca (4uciio
4acoB)

Yucna u [ToHATHE pallOHAILHOTO YUCJIA. CucreMaTH3MpPOBATh H 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX

BBIYHMCJICHUS. ApudmeTrueckre qeiCTBUS C palliOHAIBHBIMU YHCIAMH. U IECITUYHBIX TPOOSIX.

PaunonajnbHble CpaBHeHHUE, yIOPsIOUMBaHUE PALIMOHATIBHBIX YU CE. CpaBHHUBATh H YNOPSAAOYMBATH APo0H, IpeoOpa3oBbIBas MPHU

yuciaa CreneHb ¢ HaTypaJIbHBIM I10Ka3aTeIEM. HEOOXOIUMOCTH  JAecSITUYHbIE JApoOM B OOBIKHOBEHHBIE,

(25 4) PerieHre OCHOBHBIX 3aJla4 Ha JIpOOM, NMPOLIEHTHl U3 PEasibHOW | OOBIKHOBEHHBIE B JECSATUYHBIE, B YAaCTHOCTH B OECKOHEUYHYIO
MIPAKTUKH. JECATUYHYIO IPOOb.
ITpu3Haku  [neIUMOCTH,  pasjokeHuss Ha  MHOxuUTend |[IpumMeHsiTb  pa3HooOpa3Hble  CHOCOOBI W NPHEMBI
HaTypaJbHBIX YUCEIL. BBIYMCJICHUS 3HAYEHHI IPOOHBIX BbIPpAaKeHMIl, colepxaliux
PeanbHble 3aBHCUMOCTH. [Tpsmas u oOpaTHasi | OOBIKHOBEHHbIC M  JICCATHYHBIC JPOOW: 3aMCHSATh IpH
IIPOIIOPLIMOHAIBHOCTH. HEOOXOIUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOW U

OOBIKHOBEHHYIO JICCATHYHON, IPUBOANUTH BHIPAKEHHE K (opme,
HauOosiee yJNOOHOW JUIA  BBIYMCICHUM, MPEOOPa3OBHIBATH
IpoOHBIE BBIPAXKEHHUS HA YMHOXXEHUE U JICTICHHE JIeCATUYHBIX
npoOeit K AeHCTBUSIM C IIENTBIMU YHCcIIaMU (ITPU HEOOXOIUMOCTH C
HaIpPaBJISIONICH TOMOIIBIO).

IpuBOANTHL 4YHMCIOBBIE M OYKBEHHbIE NPHMEPBHI CTCIICHU C
HATypaJbHBIM TIOKa3aTeleM, OOBSCHSS 3HAYCHHUS OCHOBAHHUS
CTENEHH M TIOKa3aTels CTENeHH, HAXOAWTh 3HAYCHUs CTENEeHen

Brza a’ (a — nr000€ panroHaNIbHOE YHCII0, N — HATypajbHOE
YHCII0) C ONOPOH Ha CIPaBOYHYIO HH(OpMALIHIO.

[TonumaTte cMbICa 3anMCH 0OJBIIMX YHCEJ € IMOMOIULIO

AeCATHYHBIX Apo0dei u creneHeit yuciaa 10, npumeHsaTs UX B

pealbHbIX CUTYyAllUAX.

IIpuMeHATH NpU3HAKK JEIMMOCTH, PA3JIOKEHUS HA MHOXKHUTEIN
HAaTypaJIbHbIX YU CEI.

Pemarb mpocTeiiinme 3aga4mu Ha 4aCTU, TPOLEHTHI, IPOMOPLIUH,




Ha HaXOXKJICHHUE IpoOu (TIPOLIEHTA) OT BEJIMYMHBI i BEJIMYUHBI 110
e€ apodu (mporeHTy), 1podu (IPOIEeHTa), KOTOPBIH COCTAaBJISET
ofHa BenMyuHa oT Apyroi. IlpumBoauTh, pa3duparh,
OLEHUBATH PA3JIMYHBIC PEIICHHUS, 3aNIUCH PELIEHUN TEKCTOBBIX
3a/1ad4.

Pacno3naBathb U 00bACHATH, ONUPASICh HA OMPEIeNICHUs, ITPSIMO
PONOPLIHOHATIEHBIE u o0paTHO MPOMOPIIMOHANIbHEIE
3aBUCUMOCTH MEXY BEJIMUYMHAMH; MPUBOJAUTH MPUMEPBI 3TUX
3aBHCHMOCTEH U3 peaJpHOr0 MHUpa, U3 JAPYTUX Y4eOHBIX
pPEeIMETOB.

Pewate mpocrelilive NMpaKTHKO-OPMEHTHPOBAHHBbIE 3a1a4H

Ha  JpoOW, MNPOUEHTHI, MNPAMYIO U o0paTHYIO

NPONOPIHHOHATBHOCTH, PONOPIHH.

Anredpanyeckue
BbIPa:KeHUS
(27 u)

bykBenHsbie BolpaxkeHus. [lepemennble. JlonycTUMBbIE 3HaUEHUS
nepeMeHHbIX. POPMYyIIBL.

[IpeoOpazoBaHue OYKBEHHBIX BBHIPaKEHUH, paCKphITHE CKOOOK
U TIpUBECHHE MOT00HBIX ClIaraeMblX.

CBoiicTBa CTENEHH C HaTypaJbHBIM M1OKA3aTEIIEM.
MHoro4eHsl. Cnoxenue, BBIUUTAHUE, YMHO)KEHUE
MHOTOWIEHOB.  POpMysibl  COKpPAaIlEHHOTO  YMHOXEHHUS.
Pa3noxxeHne MHOTrO4JIEHOB HA MHOXKHUTEIIN.

OBiaagersb Ha 0azoBoM YPOBHe anre0pandecKoi
TEPMHMHOJIOTUEH W CHUMBOJIMKOH, NPHUMEHATH €€ B IIpolecce
OCBOEHHS y4eOHOro MaTepuaa.

Haxoauth 3HayeHHss OYKBEHHBIX BBIPAKCHUW MPHU 3aJaHHBIX
3HA4YEeHUSAX OYKB; BBINOIHATH BRIYUCICHNS 10 (POPMYTIaM.
BbInoHATH TpeoOpa3oBaHus LEJI0r0 BBIPAXKEHUS B MHOTOUYIEH
NPUBEICHUEM MTOTOOHBIX CIIAraeéMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXEHME OJHOYJEHA HAa MHOIOWIEH U
MHOrO4YJIeHa Ha MHOTOYJICH, MPUMEHATH (GOpMYIbl KBajpaTa
CyMMBl M KBaJpaTa pa3HOCTM C ONOpPOMl Ha CIPaBOYHYIO
uH)OpMAIIHIO.

OcyumecTBIsATh PA3IOKEHUE MHOTOYICHOB HA MHOXHUTEIH
nyTEM BBIHECEHUS 3a CKOOKM OOLIEro MHOXKUTENS, IPUMEHEHHU S
dbopMynbl  pa3HOCTH KBagpaToB, (OPMYT COKPAIIEHHOTO
YMHO)KEHHSI C OTIOPO Ha CIIPaBOYHYIO HH(POPMAIIHIO.
IIpumensaTs mpeoOpa3oBaHHEe MHOTOUYICHOB Ui PElIeHUS
pa3IuYHBIX 3a7a4 W3 MAaTEMaTUKH, CMEXKHBIX IPEAMETOB, W3
peaabHON NPaKTUKH.

3HAKOMHUTBHCH C HCTOPHEH Pa3BUTHS MAaTEMAaTUKH.




YpaBHeHust
U HEPaBeHCTBA
(20 )

VYpaBHeHue, IpaBHJIa peodpa3oBaHus ypaBHEHHUS,
PaBHOCHJIBHOCTb YPaBHEHUH.

JInHeliHOe ypaBHEHUE ¢ OJTHOW NEPEMEHHON

IIEPEMEHHOM, pElIeHUE JIMHEMHBIX ypaBHEHU. Pemenne 3aqau
C IOMOIIBIO YPaBHEHUH.

Jlunetinoe ypasnenue c 08yMs nepemMeHHbIMU U €20 2pApuk.
Cucrema ABYX JIMHEHHBIX YpaBHEHUU C ABYMsI MEPEMEHHBIMU.
Pemenue cucrem ypaBHEHUH CHOCOOOM TIOJCTAaHOBKH U
CIOCOOOM CIIOXKEHHUS.

Pemars rHeiHOE ypaBHEHUE C OJJHOW EPEMEHHON, IPUMEHSI I
NpaBMUJIA IEPEX0/Ia OT UCXOJHOI0 YPaBHEHUS K PAaBHOCUIBLHOMY
emy Ooiee mpoctoro Buaa. [IpoBepsiTh, SBISETCS T KOHKPETHOE
YHCII0 KOPHEM YPaBHEHUS.

IHonOupars nmpumepbl Mmap 4YuCEN, SBJSIONIMXCS PEIICHHEM
JUHEWHOT 0 YPAaBHEHHUS C IBYMS ITEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM TUIOCKOCTH TpauK JIMHEHHOTro
YpaBHEHHsSI C JIByMsI TNEpeMEHHBIMH (IIpU HEOOXOJUMOCTH C
MCIOJIb30BAaHUEM CMBICJIOBOM OIOPHBI); MOJNB3YSICh T'paduKoM,
NMPUBOAUTH NPUMEPBI PELICHHS YPABHECHHUS.

Haxoauth pemieHue CHUCTEMBI IBYX JMHEWHBIX YPaBHEHUN C
JBYMsI IEPEMEHHBIMH C OIIOPON Ha aJITOPUTM y4EOHBIX JEHCTBHIA.
CocTaBifTh M peliaTh YPaBHEHHUE UJIM CUCTEMY YPABHEHUM 1O
YCIOBHIO 3aJauyd, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJayd [OJIY4YEHHBbIM pe3yiabTaT C OMNOpOM Ha
BOIIPOCHBIH TJIaH.

Koopaunarsl
u rpadpuxu.
DyHKIMU
(24 9)

Koopaunarta Touku Ha npsmoi. YucinoBble IPOMEKYTKH.
Paccrosaue mexay A1ByMs TOYKaMU KOOPAUHATHOM NPSIMOU
[IpssMmoyrosibHas cucTEMa KOOPAMHAT Ha TUIOCKOCTH. [Ipumepsl
rpa¢uKoB, 3a1aHHBIX popmynaMu. UTeHne rpaukoB peasbHbIX
3aBUCHUMOCTEM.

[Tonatue ¢ynkuuu. I'paduk ¢ynkinuu. CoiicTBa (GYyHKIHH.
Jluneiinas  ¢gynkums. Iloctpoenme rpaduka smHEHHON
¢dynkuuu. I'paduk pynkuum y = kx + b.

HN300paxars Ha KOOPAUHATHON IPSIMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATaM, JIy4H, OTPE3KH,
MHTEPBAaJIbl; 3aMIUCHIBATh UX Ha aJIre0pandeckoM s3bIKe.
OTrMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOUTh T'pa(UKH HECIOXKHBIX 3aBUCHMOCTEH,
3alaHHbIX (QopMyJiaMH, B TOM YHCIE C MOMOUIbIO IH(POBHIX
nabopaTopuii.

[IpuMeHsiTH, HU3y4YaTh NPeHMYLIECTBA, MHTEPNPETHPOBATH
rpaduyeckuil cnocod npeacTaBiaeHUs U aHaau3a pa3Hoo0pa3HOM
KU3HEHHOU MH(pOpMaIUu.

OcBauBatb Ha 6a30BOM YpOBHE MOHSATHE (YHKIIHH, OBJIaIeBaTh
(YHKLIHOHAIbHON TEPMUHOJIOTHEH.

Pacno3naBarhp muHelinyo GyHkuuoo Y = kKX + b, onucbiBaTh eé
CBOMCTBA B 3aBHCHMOCTH OT 3HadyeHHH Kod(pdummentoB K u b
(TIpu HEOOXOIMMOCTH C OTIOPOY Ha aJITOPUTM MPABHUIIA).
Crpoursb rpapuku nuHeitHOH QyHKINU, GyHKu Yy = kKX + b




Hcnoab3oBarh UG PoBbIE pecypehl I TOCTPOSHUS rpadUuKoB
(YHKIMN U U3yYEHUST UX CBOMCTB.

[IpuBOoaNUTE IPUMEpPHI JIMHENHBIX 3aBUCUMOCTEN B pealbHbIX
IpoLIECCax U SBJICHUSAX.

IToBTOpEHHE
H 00001IeHNE
(6 )

IToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca / Kjacca,
0000111eHNE 3HAHUH.

BbpiOuparb, npUMeHSITHL CHOCOOBI  CPaBHEHHS  YHCET,
BBIYMCIICHUH, npeoOpa3oBaHUNl  BBbIpa)KEHUH, peuienus
YpaBHEHHH MPU HEOOXOIUMOCTH C HATIPABJISIFOIIEH TTOMOIIBIO.
OcymecTBJISITh CAMOKOHTPOJIb BBINIOJIHSAEMbBIX JICUCTBUI U
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHHUH, MpeoOpa3oBaHHM,
MMOCTPOCHUH.

Pemars npocreiimmue 3aga4m U3 peabHON KU3HU, IPUMEHATH
MaTeMaTH4YecKue 3HAHUA Ul DPEIIeHUs 3adad M3 JpYyrux
MPEIMETOB.

Pemiatp mpocreiilue TeKCTOBBIE 3aJ1a4W,
BbLIOHPATH CNIOCOOBI PEIICHUS 3a/]a4UH.

CPaBHHMBATh,

8 kuacc (102 v)

HazBanmue
pasnena (Tembl)
Kypca (4ucJio

OcHoBHOE coaep:kaHue

OcHOBHbIE BUIbI A€ATEIBHOCTH oﬁyqaloumxca

4acoB)
Yucaa u KBanpatublil kopeHb u3 uucna. [louamue 06 uppayuonanviom | @opMyIHPOBaTH ONpeAeIeHNe KBAaJIPaTHOIO KOPHS M3 YHCIa,
BbIYHCJIEHUSI. yucne. [lecamuunvie npubIUNCEHUS UPPAYUOHATILHBIX YUCE]L. apru(PMETHIECKOr0 KBaJPaTHOIO KOPHS IMPH HEOOXOJUMOCTH C
KBaaparnbie Heticmeumenvhule uucia. CpasHenue 0elicmeumenbHuIxX yucesl. |BU3yaJbHOW OMOPOH.

KOPHH

ApudmeTruecknuil KBaJIpaTHBINA KOPEHb.

HpI/IMeHSITb Ooncpanuro M3BJICUCHUA KBAAPAaTHOI'O KOPHA U3




(15 ) VpaBHeHHUE BHIA X° = a. YHCIIa, UCTOJIb3YS IIPH HEOOXOIUMOCTH KAJIBKYJISATOP.
CaoiicTBa apudmeTnyecKkux KBaJPaTHbIX KopHel. |OneHMBaTh  KBaJpaTHbIE KOPHM  LEJIbIMU  YUCIAMH U
[IpeoOpazoBaHue  YHUCIOBBIX  BBIPAKECHUU,  COMEPIKAIIMX | ACCATHIHBIMH JAPOOSMHU.
KBaJpaTHbIE KOPHHU. CpaBHMBaTL W  YNOPSAJAOYUBATH  PAIlMOHAIBHBIE |
UppalroHajIbHbIE YMCIa, 3aMCaHHbIE C TOMOIIbI0 KBaJPaTHBIX
KOpHEH Mpy HEOOXOAMMOCTH C HaIPaBIISIIOIIEH TOMOUIBIO.
HccaenoBars ypaBHEHHE x2 = a, HaxoIWUTh TOYHBIE H
npuOmKEHHBIE KOpHH Tipy & > 0.
HccaenoBarb CBOMCTBA KBaJAPAaTHBIX KOPHEH, MOPOBOAS
YUCJIOBBIE JKCIIEPUMEHTBl C HCIIOJIb30BAHUEM KaJIbKYyJIATOpa
(kommbIOTEpA).
IIpumensaTh cBoMicTBA apu@MeTHYECKHMX KOPHeH IJIs
npeodpa3oBaHNsl BbIPAKEHUI.
BeinoiHATE mpocTeline NpeodOpa3oBaHUs  BBIPAKCHUM,
cofiepXKallMX KBaJpaTHble KOpHU. BpIpaxkaTh mepeMeHHbIE W3
reoMeTpudecKux U pusnueckux Gopmys npu HEOOXOIUMOCTH C
OIOPOM Ha IIPABUIIO.
BbpruucasaTh 3HAYEHUs] BBIPAXKEHUN, COEpKALIUX KBaJIpaTHbIC
KOPHU, UCIIOJIB3YS MPH HEOOXOIUMOCTH KaIbKYJISITOP.
HUcnoawp3oBare B XO0lI€ peuieHUs 3a4ad  dJlIeMEHTapHbIE
NpPEACTABJICHUS, CBA3aHHbIE C MNPHOMMKEHHBIMU 3HAYCHHUSIMHU
BEJIMYMH.
3HAKOMUTBCS C UCTOPUEH PA3BUTHSA MaTeMaTHKH.
Yucaa n Crenens ¢ nenbM nokasareneM. CTaHgapTHas 3aluch yucna. | @opMyJaHpoOBATh ONpeiesieHue CTEIISHH C I[eJIbIM IToKa3aTeIieM
BbIYMCJICHHS. Pa3zmepsl 00bEKTOB OKpYKaroIIero Mupa (0T 3JIeMeHTapHbIX (pu HEOOXOIMMOCTH MO BU3YaJIbHOU Omope).
Crenennb YaCTHIL 10 KOCMUYECKUX OOBEKTOB), AIMTEIBHOCTD MpoleccoB | [IpeacTaBasTh 3anuch OOJIBIIMX U MAJIBIX YHCEI B CTAHIAPTHOM
¢ HeJIbIM B OKpPY’KaIOIllEM MUDE. Bujne. CpaBHUBATh 4YHWCIa W BEIMYHMHBI, 3allMCAaHHBIE C
noKasareJjiemMm CBoliCTBA CTENEHHU C LEJBIM I10KA3aTENIEM. ucnoJib3oBanueM crenenu 10.
(7 9) Hcnoan3oBarh 3amuch 4YUCEI B CTaHJAPTHOM BUJAE AJA

BBIPAKEHHUS pa3MepoOB OOBEKTOB, UIMTEIHLHOCTH IPOLIECCOB B
OKpY’KaloIleM MHUpe.
®opMyIHpOBaTh, 3aANMUCHIBATHL B CHMBOJIMYECKO (opme u




WLTIOCTPUPOBATh NMPHUMEPAMH CBOICTBA CTENEHH C IIEJIBIM

nokaszareneM (IIpM  HEOOXOAMMOCTH C  HCIIOJIb30BaHUEM
BHU3YyaJIbHOM OIOPBI).
IIpuMensiTb  cBoiicTBa cTemeHH s MpeoOpa3oBaHUs

BBIPDQKEHUN, COAECP)KAIIMUX CTEINEHU C LENIbIM IOKa3aTelieM C
WCIOJIb30BaHUEM  CIPaBOYHON wHPOpPMAMK. BBIMOJIHATH
AefiCTBUSA C 4YUCIAMM, 3allMCAaHHBIMHU B CTaHAAPTHOM BHJIE
(YMHOXEHUE, JIeIICHIE, BO3BEICHUE B CTCIICHbD).

Anreopanyeckue |Ksagpatueii Tpéxusen. Pasnoxkenue kBaapaTtHoro tpéxuieHa | PacmosHaBarb  KBaJApaTHBIM  TPEXWIEH,  YCTaHABIMBAThH

BBIPaKeHHSI. Ha MHOXKHUTEIH. BO3MOXXHOCTb €T0 Pa3JIOkKEHUS Ha MHOXKHUTEIH.

KsaaparHsrii PackinagbpiBaTh HAa MHOKHTEJIM KBAJpaTHbIA TPEXUJIEH C

TPEXUJIeH HEOTPHIIATEIbHBIM JUCKPUMUHAHTOM TpU HEOOXOIWMOCTU C

(59) OINOPOM Ha aJNTOPUTM IIPABUIIA.

Aareopanvyeckne | AnreOpanueckast ApoOb. JlonycTumelie 3HaUeHUS IEPEMEHHBIX, | 3aNMCBIBATH ajiredpandeckue BoipakeHus. Haxoauts o0nacTb

BbIpaKeHHsl. BXOJSIIMX B ajire0panueckre BbipaxeHus. OCHOBHOE CBOICTBO | OIIpe1eleHUs palliOHATbHOIO BBIPAYKEHHUSL.

Anredopanveckasn | anredpandeckoil poou. CokpalieHue 1pooeii. BbINOJHATH YHUCJIOBBIE TOACTAHOBKH U BBIYMCJISTH 3HAUYCHUE

ApooOb CrnoxeHnue, BBIYMTAHUE, YMHOXEHUE u JeJieHue | IpoOH, B TOM YU CJIE C MOMOIIbIO KAJIbKYJISATOPA.

(15 9) anrebpandeckux npobei. IIpeoOpa3oBanue  BbIpaXkeHHiA, | DOPMYJTHPOBATH OCHOBHOE CBOMCTBO alredpandeckoi 1poou u

coziep)KalMX airedpandeckue ApooH. NPUMEHSTh €ro JUIsl Mpeo0pa3oBaHus JpOOeH.

BoinosHsATh JeiicTBUSI ¢ anreOpanvyecKuMu ApOOsIMU  TIpU
HEOOXOAMMOCTH C Hampasisiouell nomompblo. I[IpuMeHsaTh
npeoOpa3oBaHusl BBIPAKEHUN NI pelieHus 3aj1ad. Beipamxkars
nepeMeHHble u3 ¢Gopmyn (PUIUIECKUX, TEOMETPUUYECKUX,
OIKCHIBAIOUINX OBITOBBIE CUTyallMH) IMpPU HEOOXOTUMOCTU C
HaIpaBJISOLIEH TOMOILBIO.

YpaBHenust KBanpatHoe ypaBHeHue. Henonnoe kBanpatHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJIpaTHBIC YPABHCHUS.

U HepaBeHCTBA. ®opmyna KOpHEH KBaJApaTHOro ypaBHeHus. Teopema Buema. |3anuchiBaTh ¢opMyay KOpHEH KBaJpaTHOTO YpPaBHEHUS;

KBanparnsbie Pemennie ypaBHeHuUi, CBOASAIINXCS K KBaipaTHBIM. [IpocTeiinime | pemiaTh KBaJpaTHble YPABHEHHsSl — IIOJIHBIC W HEIOJHbBIC (C

YPaBHEHUsI JIPOOHO-pallMOHATBHBIC YPABHEHHUS. UCIIOJIb30BAaHUEM CIIPABOYHOM MH(OpMALIUN).

(15 ) Pemenne TEKCTOBBIX 3ajad € TMOMOLIbIO  KBaApaTHbIX | [IpoBoauTh mpocTeiilime  MCCAeTOBAHMA  KBaJIPATHBIX




YpaBHEHMII.

YPaBHEHH.

Pemiats ypaBHeHMs, CBOAAILMECS K KBAaJPATHBIM, C IIOMOILBIO
npeoOpa3zoBaHuil U 3aMEHON TEPEMEHHOM C OMOpOii Ha aJIrOPUTM
IIpaBUJIa.

Ha0ironare M aHAIM3MPOBATh CB3b MEXAY KOPHIMH U
KO3 pHIIEHTaMU KBaIPATHOTO YpaBHEHUS.

Ilpumensame  meopemy  Buema 0N peulenus 3a0ay
(c ucnoavzosanuem oopaszya).

PemiaTb TeKCTOBBIC 3aJa4W alNredpanvyeckuM CIOCOOOM:
HEepeXoUTh OT CIOBECHOM (DOPMYIMPOBKU YCJIOBHS 3aJaud K
anredpandeckol Mozpenu MyTéM COCTaBJIEHHs ypaBHEHHs (Ipu
HEOOXOOUMOCTH €  HalpaBJAOIEll IOMOINBIO);  pelaTh
COCTaBJIECHHOE YPaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS alreOphl.

YpaBHenust JluneliHoe ypaBHEHHME C JIByMs IE€pEMEHHBIMH, €ro rpaduk, | PacmosnaBarhb ivHeliHble ypaBHEHUS C IBYMS II€PEMEHHBIMU.
1 HEPaBeHCTBA. IIPUMEPBI PELICHNs YPAaBHEHUH B LIEJIBIX YHCTIAX. Crpouth rpaguky JHMHEHHBIX YpaBHEHHMH, B TOM 4HCIE
Cucremsl Pemenue cucteM ABYX JMHEMHBIX YypaBHEHUH C JABYMS |HMCHOJBL3YS LHMQpOBbIe pecypchl (IpU HEOOXOAWMOCTH C
YPaBHeHM nepeMeHHbIMU. [IpuMephl pellleHuss CHUCTEM HEJIMHEHHBIX | OMOPON Ha alrOpUTM YyUeOHBIX ACHCTBHIA).
(13 9) YPaBHEHHUM C IByMs ITIEPEMEHHBIMU. Pazimuyars napajielbHblE U MEPECEKAIOIIMEC NPSMbIE IO UX
I'paguueckass  unmepnpemayus  ypasHenus ¢ 08YMs|ypaBHEHMSIM.
nepemMeHHbIMU U CUCEM YPABHEHULL C 08V ML NepeMeHHbIMU. Pemare cuctemMbl ABYX JIMHEMHBIX YPaBHEHUM C JByMs
Pemenune TEKCTOBBIX 3a/1a4 € IOMOIIBIO CUCTEM YPABHEHUM. NEPEMEHHBIMU MTOJICTAHOBKOM U CIIOXKEHUEM.
Pemate npocreimme CUCTEMBI, B KOTOPBIX OJHO U3 yPaBHEHUI
HE ABJIAETCS JUHEHHBIM NP HEOOXOAMMOCTH C HaIlpaBJIOIIEN
IIOMOIIBIO.
Ilpueooums  cpagpuueckyro  unmepnpemayuio  peuienus
VpagHenust ¢ 08yMs nepemMenHbIMU U CUCTEeM YPAGHEHUl C 08y M3l
nepemeHHbIMU.
PemaTh TekCcTOBBIE 3a]a4U ANTEOPANYECKUM CIIOCOOOM.
YpaBHeHust YucoBble HEPABEHCTBA U UX CBOMCTBA. ®opMyJIHPOBATH CBOICTBA YHCIIOBBIX HEPABEHCTB,

U HEPaABCHCTBA.

HepaBeHcTBO ¢ 0HOI nepemeHHON. JInHEelHbIe HepaBEeHCTBA C

WJUTIOCTPUPOBATh UX HA KOOPINHATHON MIPSIMOM.




HepaBencTBa OIHOW TepeMeHHOW M uX peueHue. CUCTEMBl JIMHEUHBIX IIprMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a]a4.
(12 u) HEPaBEHCTB C OJIHOM IIEPEMEHHON U UX PEILCHHUE. Pemiarp nuHeEliHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
N300paxeHne penieHns TMHEHHOT0 HEpaBEHCTBA U UX CHCTEM | M300pakaTh pellieHue HepaBeHCTBA Ha YUCIIOBOW MPSMON.
Ha YHCJIOBOM NPSAMOM. PemaTh cucTeMbl TMHEHHBIX HEPABEHCTB, N300 paKaTh PEIICHUE

CHCTEMbI HEpaBEHCTB Ha YHCIOBOM MPSAMOM NMpU HEOOXOIUMOCTH
C BU3YaJIbHOU OIIOpOM.

DyHKINH. [Tonatue ¢ynkuuu. OOIACTb ONMpENENEeHUsS U MHOMXKECTBO Hcnoab30BaTh  (QYHKIMOHAJIBHYIO  TEPMHHOJOTHI0O M

OcHoBHBIE 3HaueHui GyHkuuu. CriocoObl 3aaaHus () yHKIIHA. CHMBOJIUKY.

NOHATHSA I'papux ¢ynkuuu. CBoiictBa (QyHKIMH, UX OTOOpakeHHE Ha | BbIYHCAATH 3HaYeHUus: QyHKIMH, 3a0aHHbIX (opMynaMu (IIpu

(59) rpaguxe. HEOOXOJUMOCTH HCIOJb30BATh KaJbKYJIATOP); COCTABJIATH
Ta0JIMIbI 3HAYEHHI QYHKIUY.
CTpouThb 1o ToOYKaM rpadpuku QyHKIHH.
OnuceiBath cBolicTBa (QYHKIMHM Ha OCHOBE €€ rpaduyeckoro
OPEACTABICHUS NpU HEOOXOAMMOCTM C  Hampasisiouieit
IIOMOIIBIO.
Hcnoab3oBaTh  QYHKIMOHAJIBHYIO  TEPMHHOJIOTMI0O M
CHMBOJIMKY.
HccaenoBars mpuMepsl TI'padUKOB, OTPAKAIOUIMX peabHbIC
npouecchl U siBieHusd. IIpuBOAMTHL NpHMepPBI IIPOLECCOB U
SIBJICHUH € 3aJaHHBIMH CBOMCTBaMH.
Hcnoab3oBaTh KOMIBIOTEPHBIEC MPOrPAMMBI ISl TIOCTPOCHHUS
rpadukoB QyHKIUN 1 U3ydEHHS UX CBOWCTB

DyHKINH. Urenue u mnoctpoeHue rpapuxo Qynkuui. IIpumeps! | HaxoanTs ¢ momombio rpadpuka QyHKIUN 3HaUECHUE OJHON U3

Yucaosble rpaukoB (QPyHKIHH, OTpaXarolX peabHbIE IPOLECCHI. paccMaTpUBaEMBbIX BEJIMUYUH 110 3HAYECHUIO JPYTOM.

GpyHKIIHH DyHKIUY, OIUCHIBAIOIINE IPSAMYIO u 00paTHYIO | B HECIIOKHBIX CITydasx BbIpaxaTh (POpPMYJI0i 3aBHCHMOCTH

(9v) HPONOPIUOHATBHBIE 3aBUCUMOCTH, UX I'paduku. ['nnepbona. | Mexay BeIHMIMHAMHU.

I'padux Gpynkuuuy = X2,

dyaxkmuu y = X2,y = X3,y = \/x, Y =% epaguueckoe
X

peuienue YypasHeHul u Cucmem ypasHeHul.

OnuceiBaTh XapakTep H3MEHEHHs OJHOM BEIUYMHBI B
3aBUCHUMOCTH OT U3MEHEHUS IpYyron

Pacno3naBare Bujpl uszydaembix (yHkuuid. Iloka3biBaTh
CXeMATHYeCKH [I0JI0)KEHUE Ha KOOPAMHATHOM IIJIOCKOCTH
rpagukoB (GyHKmuii Buga:y = X%, y = X5,




y= \/X, = k;

Hcnoan3oBarh QyHKIHOHAIBHO-TPadIeCcKHue
NMpeACTABJIEHUS 1) PEIICHHUS U UCCIEI0BAHUS YPABHEHUN 1
CUCTEM ypaBHEHMII.

IIpumensaTs uudpoBbIe pecypebl A TTOCTPOCHUS TpadhuKoB

(byHKIMIA.

IloBTOpEHHUE
H 00001IeHIE
(6 9)

HOBTOpeHI/Ie OCHOBHBIX TMOHATUU U MCTOJOB KYPCOB 7 nu 8
KJaccoB, 00001IeH1E 3HAHUH.

IIpumensiTb  cmoco0bI  CpaBHEHMS UHCEJ, BBIYMCIECHHI,
peoOpa3oBaHUl BbIPaKEHUH, pellIeHNs ypaBHEHUI.
OcyuecTBIsATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBHH U

CaMOIIPOBEPKY pe3ysbTaTa BBIYMCIEHUH, IpeoOpa3oBaHUM,
IOCTPOCHUM.
Pemiars 3amaum  uM3 peanNbHOl  KM3HH, TPHUMEHATH

MaTeMaTH4YeCKUe 3HAHWUS [UJId pElIeHUs 3ajad U3 JAPYrux
MPEIMETOB.

Pemarb TekcTOBBIE 331a4M, CPABHUBATh, BLIOMPATH CIOCOOBI
pelIeHus 3aJjaui.

9 kJaacc (102 )

Ha3Banue
pasaena (Tembl)
Kypca (4uciio

OcHoBHOe co/iepKaHne

OcHoBHBIE BUABI 1€ATEJIbHOCTH 00y4aI0 U XCS

yucjaa

beckoneunvle decsamuunvie Opoou. Bzaumno oonosnaunoe

4acoB)
Yucna u PannonanbHble 4uCHa, uppayuoHaivHvie yucia, KoHeynvie u|Pa3BuBaTh TMpeacTaBJeHHsl O UHCIaX: OT MHOXECTBa
BbIYHCJICHHSI. beckoneunbvie decsamuunble opoou. MHnooicecmeo | HATypaJbHBIX YU CEN 10 MHOXKECTBA AW CTBUTEIBHBIX YUCEL
JlelicTBUTENbHBIE | Oelicmeumenvhblx — uucen,  oOelicmeumenvhvle uucia kax| O3HAKOMHTbCSA c BO3MOXHOCTHIO MIpeICTaBIICHUS

JEHCTBUTEIFHOTO YUCIA KaK O€CKOHEYHOH IeCATUYHOU ApooH,




(9 9) coomeemcmeue Mexcoy MHOHCECMBOM 0eUCEUmMENbHbIX Yucel| IPUMEHSITh JCCATHYHbIC MPUOIMKEHHS PAIlMOHAIBHBIX H
U MHOJICECTNBOM MOYEK KOOPOUHAMHOU NPAMOLL. MppalyoHaIbHbIX YHCEIL
CpasHenue  OelicmeumenvHulX — yucel,  apugmemuydeckue | 3anucvieams, cpasHueamun u ynopsaoouueamso
deticmeus ¢ 0etiCmeUmelbHbIMU YUCTAMU. OeticmeumeJibHble YUCIA.
[TpubnmxE€HHOE 3HaUEHNE BETUUUHBI, TOUHOCTh IPUOINKEHUS. | BLINOJHATB, coYeTas YCTHbIE M NHUCHMCHHBIC MPHEMBI,
Oxpyrienune uwucen. Ilpukuaka W OLEHKAa pe3yibTaToB | apuMeTHUYecKHe [eHCTBHSI C PAIMOHAIBHBIMU YHUCIIAMU;
BBIYMCIICHUM. HAXOAUTh 3HAYEHUs CTENEHEW C LEeNbIMU IOKa3aTels MU U
KOPHEW; BBIYUCIAATH 3HAYCHUS YHCIIOBBIX BBIPAKCHUM.
[Monyuynts mnpeacraBjaeHHe O 3HAYUMOCTU JI€HCTBUTEIbHBIX
YHCell B IPAKTUYECKOU JIESITENbHOCTH YEJIOBEKa.
AHanM3MpOBaTh W JeJaTh BbIBOAbI (IOCJIE€ COBMECTHOIO
aHaJM3a) O TOYHOCTH MPUOIIIKEHUS NEHCTBUTENHLHOTO YHCIa
IpU peUIeHUH 3a4au.
OKpyrasiTh JEHCTBUTEIbHBIE YHUCIA, BBINOJHATH NMPUKHIAKY
pe3yJibTaTa  BBIYMCICHUM, ONEHKY 3HAYEHUW  YHMCIIOBBIX
BBIPAKECHU .
3HaAKOMUTHCS C UCTOPUEH PA3BUTHS MaTeMaTUKH.
YpaBHenus JIuneitnoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIMXCS K OcBauBarb, 3allOMMHATL M MPUMEHATH TIpaduyecKue
U HEpaBeHCTBA. JMHEHHBIM. METO/Jbl MPU PELICHUH YpPaBHEHUH, HEPABEHCTB M HMX CUCTEM
YpaBHeHust KBagpatHoe ypaBHeHue. Pelienne ypaBHEHHH, CBOASIIUXCS |(MIPpU  HEOOXOAMMOCTH C ONOPOW HA aJrOpuTM  Y4eOHBIX
¢ O/THOM K KBaJIpaTHbIM. BUKkBaipaTHBIEC YpaBHEHHUS. JeicTBUl).
nepeMeHHOM Ilpumepvr  pewenus ypasnenuti mpemveu u 4emeépmoti | Pacmo3HaBaTh 1eJbie U JPOOHBIC YpaBHEHUSI.
(14 ) cmenemeu pasiodicenuem Ha MHOJICUMeIu. Pemars JuHeiiHbIe M KBajJpaTHbIe YPaBHEHHsI, YPAaBHEHUS,
Pemenue npoOHO-palinOHANBHBIX YPaBHEHUMN. CBOASAIIMECS K HUM, MpocTedme ApoOHO-palliOHATbHBIC
Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM METOIOM. YpaBHEHUS.
IIpenyaraTb BO3MOXHBIE CIOCOOBI PELIEHUS] TEKCTOBBIX 3a/ad,
o0cyxk1arb HMX H PpemiaTb TEKCTOBbIE 3aJauyl pa3HbIMU
CIoco0aMu.
3HAKOMHUTBHCH C MCTOPHEH Pa3BUTHS MAaTEMATUKU
YpaBHenus JluneitHoe ypaBHEHUE C ABYMS IEPEMEHHBIMH U €ro rpaduk. | OcBauBaTh U MPUMEHATH MPUEMBI PEIICHUS CUCTEMBI JBYX

U HEPaABCHCTBA.

Cucrema 1ByX JTMHEMHBIX YPAaBHEHHUU C ABYMS IEPEMEHHBIMU U

JIMHEMHBIX ypaBHeHHI)'I C ABYMA NEPEMCHHBIMU U CUCTEMBI JIBYX




Cucrembl e¢ peuienue. Pemenue cucreM ABYX ypaBHEHUH, OIHO W3 ypaBHEHHI1, B KOTOPBIX OJIHO YPaBHEHUE HE SBJIAETCS JIMHEHHBIM
YPaBHeHM i KOTOPBIX JIMHEWHOE, & IPYro€ — BTOPOM CTENEHU. (1o BU3yaJIbHOM OIope).
(14 9) ['paduueckas UHTepHpETAIUs CHCTEMBI YPaBHEHHH C IBYMS Hcnoab3oBarh (yHKIHOHATBLHO-TPaUUECKUE TMPEICTABICHUS
nepeMeHHBbIMH. JUIs pellleHUsl U HCCJIeI0BAHUS YPaBHEHUHN U CUCTEM.
Perienre TeKCTOBBIX 3a/1a4 aJire0panyeckKuM CIOCoOOOM. AHATM3UPOBATh TEKCTHI 33/1a4, peliaTh UX aareOpanyecKum
CIIOCOOOM: MePeX0UTh OT CIIOBECHOW (hOPMYIHMPOBKH yCIIOBHUS
3aJa4d K anreOpandeckoi MOAEN MyTEM COCTABJICHUSI CUCTEMBI
YPAaBHCHMI; pellaTh COCTaBICHHYI0 CHUCTEMY YpaBHCHMIA;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHUTBHCH C MCTOPHEH Pa3BUTHS MaTEMAaTUKU
YpaBHenust YucioBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anuChIBATb, MNOHUMATH, WHTEPNPETHPOBATH
U HEPaBeHCTBA. JIuneiiHble HEpaBeHCTBA C OJJHOM MMEPEMEHHON U UX PEUIEHUE. | HEPABEHCTBA; UCII0JIb30BATh CUMBOJIMKY U TEPMUHOJIOTHUIO.
HepaBencTBa CucreMbl JIMHEHHBIX HEPAaBEHCTB C OAHOM MEPEMEHHOH U UX | BLIMOJHATH MpeoOpa3oBaHusi HEPABEHCTB, HCMOJbB30BATH IS
(16 9) pelieHue. npeoOpa3oBaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.
KBanpaTHbie HEpaBEHCTBA U UX PEIICHUE. Pacno3HaBarh nuHENHHbBIE U KBaJpaTHbIE HEPABEHCTBA.
I'paduueckass uHTEepHIpeTanuss HEPaBEHCTB U cHucTeM |Pemiarp  JMHEiiHbIE  HEpaBEHCTBA, CUCTEMbl  JIMHEWHBIX
HEPAaBEHCTB C ABYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUAIOUINX KBAaIPATHOE
HEPaBEHCTBO, U PelIaTh UX; 00CYKIATh OJTyUYEHHbIEC PEIICHUS.
H300paxars penieHue HEPaBEHCTBA U CUCTEMbl HEPABEHCTB HA
YUCIOBOM TPAMOI, 3amMChbIBATh pEIIEHHE C IOMOIIBIO
CHMBOJIOB.
PemaTh KBajpaTHbIE HEPaBEHCTBA, MCIOJIB3Yys TIpaduueckue
IPEACTABJICHNUS.
OcBanBaTb M NPHUMEHATHh HEPAaBEHCTBA IpU PELICHUU
pa3IUYHBIX 33]1a4, B TOM YHCJIE€ TPAKTUKO-OPUEHTHPOBAHHBIX.
DyHKIUH KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapabona, | Pacno3HaBaTh BHIBI H3y4aeMbIX (YHKINI; WILTIOCTPUPOBATH
(16 v) KOOPJAMHATHI BEPLIMHBI MapadoIbl, OCb CHMMETPUU apaboibl. | cXeMaTH4YeCKH, O0BSICHATHL PACIOiIOXKEHHEe Ha KOOPAWHATHOM

Crenennble QYHKIIMU C HATYPaJIbHBIMU TIOKa3aTeNsIMU 2 U 3, X
rpaduKy U CBOKMCTBA.
Ipapuku pynxumii:y =kx,y = kx + b,,y = ax?,y = axd,y

=Vxy =k
X

iockocty rpadgukoB GyHkuumii Buga:y = kX,y = kx + b,,y =

ax?, y = axd,

Y = /X, Y = — B 3aBUCHMOCTH OT 3HaYcHHI KO3 (QUIUEHTOB;
X

OINUCKHIBATH UX CBOICTBA.




Pacno3naBaTh KBaJpaTHUHYIO (QYHKIIHIO IO OopMYyIIe.
IlpuBoauTh, NPUMEPHI KBAJPATUUYHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, GU3UKU, TEOMETPUH.

BoisiBassTh 1 00001maTh 0COOEHHOCTH TpaduKa KBaJIpaTHUHON
(ynxiun y = ax? + bx + ¢ (mpu HEO6XOMMMOCTH C HATPABJIAFOLIEH
MTOMOIIIBIO).

Crpouts 1 H300pakaTh cXeMaTHYeCKH I'pauKU KBaIPaTHYHbBIX
(GyHKuuii, 3a1anHbBIX GopMyaamMu Bugay = ax?,y = ax? + q, Y
=a(x+p)? y=ax?+ bx + ¢ (mpxu HEOOXOAMMOCTH CBHU3YalbHOM
OTIOPOH).

AHATU3UPOBATH M MPUMEHSATH CBOMCTBA N3yYEHHBIX (PyHKUINN
JUIS WX TIOCTPOEHHS, B TOM YHCJIE C TMOMOIIBIO MH(PPOBBIX

pecypcoB.

YuciaoBbie
MOCJeI0BaATEeJILHOC
TH

(15 )

IToHsTHE YHCITOBOM MOCIEN0BATENBHOCTH.

3ajaHue TOCIIENOBAaTEIbHOCTH PEKYPPEHTHOW (GopMynoil u
dbopMyIoi N-To 4iieHa.

ApudmeTtnueckas 1 reomerpuyeckas nporpeccun. opmyisl N-
ro 4jeHa apupMeTHYecKod W TeOMETPUUYECKOH MpPOTpPEecCHid,
CYMMBI IIEPBHIX N YJIEHOB.

H3obpasicenue uneHos apugmemudeckol u ceomempuyeckol
npozpeccutl moYKkamu Ha KOOPOUHAMHOU NIOCKOCTIU.
Jlunetinwviti u IKCNOHEHYUATLHBIU POCH.

Cnoorcrvle npoyenmul.

OcBauBaTh M NPUMEHATH MHACKCHBIE 0003HAYEHUS, CTPOUTH
pevyeBble BBICKA3BIBAHUA C HCIIOJb30BAHHEM TEPMHUHOJIOTHUU,
CBSI3aHHOU C IMOHSTHEM I10CJIEIOBATEIILHOCTH.

AHaau3upoBaTh GopMyIy N-TO YJeHa MOCIEN0BATEIbHOCTH WUIIH

PEKYPPEHTHYIO bopmyy " BBIYHCJISTH YJIEHBI
[OCJIEIOBATENIbHOCTEH,  3aJaHHBIX  3TUMHU  (OpMYJIaMHu.
YcraHnaBiauBaTh 3aKOHOMEPHOCTh B MOCTPOCHUU

MOCJIEIOBATEIbHOCTH, €CJIM BBINIUCAHBI TMEPBbIE€ HECKOJBKO €€
YJIEHOB.

Pacno3naBarp  apuMETHUECKyl0 U TE€OMETPHYECKYIO
MPOrPECCUHU TPHU PA3HBIX CIIOCO0AX 3a/IaHMUs.

Pemarp 3amaun ¢ wucnoip3oBaHueM ¢GopMya N-TO dYieHa
apudmMernyeckod M TEOMETPUYECKOM MpOrpeccuii, CyMMBbI
MEPBBIX N YICHOB C OMOPOW Ha CIPABOYHYIO HH(POPMALIUIO.
H3o0paxcamev unenvi nocie0o6amenbHOCMU  MOYKAMU  HA
KOOPOUHAMHOU NIOCKOCTU.

PaccmarpuBaTh npuMepbl IPOLECCOB U IBJIEHUI 13 peaibHOU
KU3HH, WUIIOCTPUPYIONINE W3MEHEHHEe B apu(MeTHUECKOM
IPOrPECCHH, B FTEOMETPUUECKOI IPOrPECCUu; U300paxcamo




coomeemcmayiowue 3a8UCUMOCMU epapuiecKku.

Pemiats mnpocreiilme 3aAayM, CBSA3aHHBIE C YHCIOBBIMU
MOCTIEIOBATENbHOCTSIMA, B TOM 4YHCJE 3aJaud W3 peallbHOM
KU3HK  C  HCIONb30BaHMEM  HU(POBBIX  TEXHOJOTUH
(3MeKTpOHHBIX Ta0HII, TPaQUIECKOro KaNbKyIsTOpa U T.I1.).
Pewamv 3a0auu Ha clOdCHbIE NPOYEHMbL, 8 MOM YUCIE 3a0a4U
U3 peanbHOll NPAKMUKU (C UCNOIb308AHUEM KATbKYIAMOPA,).
3HAKOMHUTBHCS ¢ HCTOPHEH PA3BUTHS MATEMATUKH.

IHoBTOpEHHUE,
00001IeHNE,
CHCTeMaTH3alus

3Haﬂm711

(18 )

Yucaa M BbIYUCIEHHMS] (3alIUCh, CpPaBHEHHE, JCUCTBHUS C
JEHCTBUTEIILHBIMA YHCJIaMH, YHCIIOBasl IpsMasi; MPOLCHTHI,
OTHOUICHUS, TPOIOPIIMU; OKPYTIIEHUE, IIPUOIIKEHUE, OIlCHKA;
pellIeHNe TEKCTOBBIX 3a7ja4 apu(PMETUUECKUM CIIOCOOOM).

Adaredpanyeckue BbIpa:KeH Usl (mpeoOpazoBanue
anreOpanvecKkux BbIpaKEHUM, JOMYyCTUMbIE 3HAUECHHUS).
@dynkouud (IOCTPOCHUE, CBOWCTBA M3YYCHHBIX (YHKIIHM;
rpaguyeckoe pelieHue ypaBHEHUH U UX CUCTEM).

OnepupoBarb NOHATHAMH. MHOXECTBO, IIOJAMHOXECTBO,
olepaluy HaJl MHOXKECTBaMM; HCIIOJIb30BaTh I'padruecKoe
IIPEACTABJICHNE MHOKECTB JIJIsl ONIMCAaHUs PeaIbHbIX IIPOLECCOB U
SIBJICHU, TP PEIIEHNH 3a7ja4 U3 APpYruX yuyeOHbIX IPEIMETOB.
AKTYyaJqIM3upOBATh TEPMHHOJIOTHIO H OCHOBHBIE CHCTBHS,
CBSI3aHHbIE ¢ YHCJIAMM. HaTypaJbHOE YU CIIO, IPOCTOE U
COCTaBHOE 4YMCJIa, JEIUMOCTb HaTYpaJbHBIX YMCEJ, IPU3HAKU
JeTMMOCTH, 1€JI0€ YUCIIO0, MOYJIb YHCIa, OOBIKHOBEHHAs U
JlecATHYHas IpoOU, CTaHIAPTHBIN BHUJ YMCla, apupMeTHdecKuit
KBaJPaTHBIN KOPEHb.
BbINOJIHATS 1eificTBUS, CPABHUBATH M YIIOPSAA0YMBATh YK CIIA,
NpEICTaBIIATh 4YHMCIAa HAa KOOPAMHATHOM HPSIMOM, OKpYTIJIATh
YUClIa; BBINOJHATH MNPHMKHAKY M OLEHKY pe3yibTara
BBIYMCIICHUN.
Pemathb TekcTOBBIC 320248 apUPMETHUECKUM CIIOCOOOM.
PemaTs npakTH4YecKue 3a1a4H, COACPKALIME IPOLICHTHI, 10,
YaCTH, BBIPAKAIOIIUE 3aBUCHUMOCTU: CKOPOCTb — BpeMs —
paccrosiHMe, I1eHa — KOJIUYECTBO — CTOMMOCTb, O0BEM
paboThl — BpeMsi — MPOU3BOAUTENBHOCTh TPYAA.
Pa30upars peanbHble )KU3HEHHBIE CUTYalllH, (pOpMYJIHPOBATH
UX Ha A3bIKE MAaTEMAaTUKH, HAXOAUTh pEIICHUE, IPUMEHSA
MaTeMaTUYECKUH aImapaT, HHTepPHpeTHPOBATh PE3yJIbTaT
OnepupoBarb NOHATHSIMHU. CTENEHb C LEJIbIM MOKA3aTENIEM,
apudmMernueckuil KBaJpaTHBIA KOpPEHb, MHOT'OYJIEH,




anredpandeckasi 1poOb, TOXKIECTBO.

BbINOJHATL OCHOBHBIE J€HCTBHS. BBINOIHATH Pacuyérbl IO
dbopMymnaMm, TpeoOpa3oBBIBATH IENbIE, APOOHO-pAIlMOHATIBHBIC
BBIpQXKEHHUS M BBIPAXEHHUS C KOPHSAMH, pear30BbIBATh
pa3ioXeHHe MHOrO4YIeHa Ha MHOXHTEIUM, B TOM 4YHCIE C
UCTIOJIb30BaHNEM (OpMYyN DPa3HOCTH KBAJIpaTOB M KBaJpara
CYMMBI M Pa3sHOCTU (C ONOpPOH Ha CHPaBOYHYIO MH(OPMALHMIO);
HAXOJUTh JONYCTHMBIC 3HAUCHHS IEPEMEHHBIX Ui JPOOHO-
paloHaIbHBIX BBIPAKEHUH, KOPHEH.

MopenupoBarb ¢ MoMoIbl0 (GOopMysT peasibHbIe MPOLECCH U
SIBJICHHUS.

OnepupoBarb NOHATHAMHU: QYHKUMS, Tpaduk QyHKIUU, HYIH
(GyHKIMM, TPOMEXYTKM 3HAKOIOCTOSIHCTBA, HPOMEXYTKH
BO3pacTaHus, yObIBaHUs, HAUOOJbIIIEe U HANMEHbIIIee 3HAUCHUS
(byHKIIUH.

AHAJIM3HPOBATH, CPABHUBATH, 00CY:KIaTh CBOWCTBA (DYHKIIHUH,
CTPOUTH UX rpaduKH.

OnepupoBarh NOHATHSAMM. TpsMas IPONOPIUOHAIBHOCTD,
oOpaTHas  MPONMOPLUUOHANBHOCTh,  JIMHEWHas  QyHKOUs,
KBaJpaTuyHasi QyHKIwus, napabona, runepbona.

Hcnoab3oBaTh rpadguky 715 ONpeeIeHus: CBONCTB, MPOILIECCOB
U 3aBHCHMOCTEH, IJIsI pelIeHHs] 3aJady H3 APYIHX YyueOHBIX
IPEeAMETOB U peanbHON KU3HU; MO/EJUPOBATH C TOMOIIBIO
rpaduKoB peasbHbIe IPOLECCHl U SBICHHUSL.

Beipaxkars ¢popMyJIaMH 3aBUCUMOCTH MEXAY BEITUYMHAMMU.

TEMATHYECKOE IINTAHUPOBAHUME YYEBHOI'O KYPCA «I'EOMETPUS» (IIO 'OAAM OBYYEHUSA)

7 kaacc (68 9)




Ha3sBanue TeMbl

OcHoBHOE coepxaHue

OcHoBHbIE BUJBI J€ATEJIbLHOCTH oﬁyqamumxcsl

MpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku  paBeHCTBA  MPSAMOYIOJIBHBIX  TPEYI'OJIbHUKOB.
CBOICTBO MeIUaHbI PSIMOYTOJIBHOT O TPEYTOJIbHUKA.
PaBHOOEpEHHBIC U PABHOCTOPOHHUE TPEYT OJbHUKY. [Ipr3HaKu
U CBOICTBA paBHOOEIPEHHOIO TPEYTOJIbHUKA.

[IpotuB OonbIIel CTOPOHBI TPEYT'OJbHUKA JISKHT OOJIBIINN
yrOJ.

(4acsbI)
IIpocreiimmue [Ipocreiine reomerpudeckiue 00bEKThl: TOUKH, MIPSIMbIE, TyuH | POpMYIHPOBATH OCHOBHBIEC IOHTHS U ONPEIEICHHUS.
reoMeTpu4ecKue  |H yriibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YCHHBIE  TE€OMETpPHYECKHE  (QUTYpHI,
¢urypsi CMeXHbIe U BEpTUKAJIbHBIE YIJIBI. onpeAeJsiTb MX B3aMMHOE pacCHOIOKEHHE, BBIMOJHATH
U MX CBOMCTBA. Pabora c npocreiimmu yeprexamu. 4epTEX MO YCIOBHIO 3aJa4M (C MCIOJIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepenne nuHEHHBIX M YIVIOBBIX BEJIUYMH, BBIUMCICHHME |OMOPBI: HABOASIIME BONPOCHI W/MJIM alropuTMa y4eOHBIX
reoOMeTpM4YeCKUX | OTPE3KOB U YTJIOB. JEeNCTBUN).
BEJMYHMH Ilepumerp w  momaap  ¢uryp, cocraBieHHbIX U3 |IIpoBoaMTh mpocreiiime MOCTPOEHHUS C MOMOIIBIO ITUPKYJIIS U
(14 4) IPSIMOYT OJIbHUKOB. JIMHENKN.
N3mepsaTh nuHEHBIE U YTIIOBBIE BEJIMUYNHBI TEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
Onpenensitb «Ha IJa3» pa3Mepbl pealbHbIX O0BEKTOB,
NPOBOAUTH IPyOYIO OLICHKY UX Pa3MepOB.
Pemarp 3a1aun Ha BBIUKCICHUE JJIMH OTPE3KOB M BEIUYHH
YTJIOB.
PemaTp 331241 Ha B3aUMHOE PACIIOJIOKEHUE T€OMETPHUUECKUX
duryp.
IIpoBoanTh KIaccuPUKALUIO YITIOB, BBIYMCIAATD JUHEHHbIE U
YIJIOBbIE€ BEJIMYUHBI, MPOBOJMTH HeCJI0KHbIe HEO0OXOIUMbIe
JIOKa3aTeJIbHbIE PACCYXKICHUS.
3HAKOMHUTBCS C UCTOPUEN Pa3BUTHS IFeOMETPHH.
TpeyroabHukun [lonsstTue 0 paBHBIX TpeyrojbHMKax U  IepBUYHbIE | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
(22 v) MPEJICTABICHUS] O PaBHBIX (KOHIPY’HTHBIX) ¢urypax. Tpu |uepTexkax (C ykazaHHEM NPHU3HAKOB) NMPU HEOOXOAMMOCTH C

BU3YaJIbHON OIOPOM.

BbiBoauTh  crneactBus  (PaBEHCTB  COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYT OJILHUKOB.

®opmyaupoBaTb OIpE/EICHHUS: OCTPOYT'OJIBHOT'O,
TYIOYT OJIBHOTO, MPSIMOYT OJIBHOTO, paBHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OUCCEKTPHUCHI, BBICOTHI,
MeAMaHbl TPEYrOJbHUKA; CEPEIUHHOI0 IMEepHEeHIUKYJIsIpa




[Ipocreliline HepaBeHCTBA B T'€OMETPHUH.
mpeyeonvnuxa. Hepageencmeo nomanoti.

[IpssMOyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°,
[IepBble MOHATHS O AOKA3aTENHCTBAX B TEOMETPHUU.

Hepasencmeo

OTpe3Ka; IMepuMeTpa TPEyroibHUKAa NP HEOOXOJUMOCTU C
OMOPOH HA AJITOPUTM MTPABUJIA.

@®opMy1UpPOBATH CBOWCTBA W MPHU3HAKU DPABHOOEIPEHHOTO
TPEYrOJIbHUKA.

CTpouTsh 4epTexy, pemaThb 32241 C ITOMOIIBIO HAXO0K/JECHUS
PaBHBIX TPEYTOJILHUKOB.

IIpumensaTs MPU3HAKH paBeHCTBa MPSAMOYT OJIbHBIX
TPEYrOJbHUKOB B 3aJadax (C HCIIOJIb30BAHMEM CMBICIOBOM
ONOpPbI: HABOZAIIME BOMNPOCHl W/MIM aJNrOpUTMa Y4eOHBIX
JIeHCTBUI).

Hcnonb3oBare 1UPPOBBIE pPECYpPCHI
CBOICTB U3y4aeMbIX puryp.
3HAKOMHUTHCH € HCTOPHEH Pa3BUTHS FEOMETPUMN.

AJdA  HUCCICT0BaAHUA

IMapanesbHbIe [TapannensHpie npsimMble, UX cBoWcTBa. Hakpect nexamue, ®@OpMYyJUPOBATHL MOHATHE  MAPAUICIBHBIX  MHPSMBIX,
npsiMbie, CyMMa COOTBETCTBEHHbIE I OJJHOCTOPOHHHE YTIJIbl (00pa30BaHHBIE ITPH | HAXOAMTH IPAKTUYECKUE IPUMEPBI.
yIJIOB MEePECEUCHNUHN MapAJICIIbHBIX IPSIMBIX CEKYLIEH). M3yuaTh cBOiicTBa yrioB, 0Opa30BaHHBIX MPHU IEPECCUCHUU
TPEYroJbHUKA [Ipy3Hak  nDapaJIenbHOCTH  NPAMBIX — 4YE€pe3  PABEHCTBO |MMApAJUICIbHBIX MPSAMBIX CEKYyIIEN
(14 g) PACCTOSIHUM OT TOYEK OAHOU MPSAMOM O BTOPOU NPSAMOM. IIpoBoauTe naokasareabcTBa. POpMyIHPOBATH Teopemy
CymMa yriioB TpeyroyJbHUKa U MHOTOYTOJIbHHKA. NapaJyIeJIbHOCTH  JIBYX IMpPsMBIX C  IIOMOIUBIO  YIJIOB,
BuemHue yribsl TpeyrojibHuKa 0o0pa3oBaHHBIX IpPU IEPECEUEHUU OTUX MPAMBIX TpeTbel
IPSIMOM.
BeruucjasaTe cymMmMy yIiioB TPEYroJbHUKA 1 MHOTOYTOJIbHUKA.
Haxoauth uwncioBble U OyKBEHHbIE 3HAUYEHHUS YIJOB B
reOMETPUYECKUX 3aJa4ax C UCIOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMUTBHCH € HCTOPHUEH Pa3BUTHS EOMETPUU.
OxkpyxHOCTH OKpy>KHOCTB, XOPJIbI U IMAMETPHI, UX CBoMicTBa. KacarenbHasd k| @opMy/IHpoOBaThL  ONpeieJieHUsI:  OKPY)KHOCTH,  XOPHHI,
U KPYT. OKpYXHOCTH. OKpY>KHOCTb, BIIMCaHHas B yroil. [lowamue o|muamerpa M KacaTelIbHOH K OKpykHoctH. M3y4aTh ux
I'eomerpuueckne |/'MT, npumenenue 6 3adauax. buccekmpuca u cepeOuHHblil |CBOWCTBA, TPHU3HAKH, CTPOUTH YEPTEIKH.
MOCTPOEHUS nepneHOUKyJIAp Kak 2eomempuyeckue mMecma mouyex. HccaenoBars, B TOM 4KCIIE HCNOJIB3YH IH(POBbIE pecypehl:

(14 g)

OKpy>XHOCTb, OIIMCAaHHAs OKOJIO TpeyrojpHUKa. BrnrcanHas B

OKPYXHOCTb, BIIMCAHHYIO B yTOJ; LIEHTP OKPY>KHOCTH,




TPEYTOJIbHHUK OKPYKHOCTb.
Ilpocmeiiwue 3a0auu Ha nocmpoeHue.

BIIMCAHHOM B YI'0JI; PABEHCTBO OTPE3KOB KacCaTEJIbHBIX
Hcnonvzoeamv memoo I'MT ons dokazamenbcmea meopem o
nepeceuenuu OUCCEKMPUC Y2108 MPEY2ONbHUKA U CePeOUHHbIX
NnepneHOUKyIApo8 K CMOPOHAM MPey2oIbHUKA ¢ NOMOUbIO
I'MT.

OBinaneBarb NOHATHUSAMM  BIMCAHHOM U
OKPYXXHOCTEHl ~ TpEyrojibHHKa, HaXO0AUTh
OKPYXXHOCTEH ¢ OOpOM Ha alrOpUTM IIPAaBUIIA.
PemiaTe OCHOBHBIE 3ala4M Ha NOCTPOEHME: YIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOr0 MEPIEeHIUKYIsIpa JaHHOTO OTPE3Ka;
IPSIMOH, NpPOXOJAIIEH  4epe3  JaHHYyK  TO4Ky U
NepHeHANKYJIAPHON JaHHON NpsSMOM; OMCCEeKTPUCHl JTaHHOIO
yria;, TPEYroJbHUKOB 110 Ppa3JIMYHbIM D3JE€MEHTaM IpU
HEOOXOAMMOCTH C HaIlPaBJIAIOILEN TOMOIIBIO.

3HAKOMHUTBCSH C HCTOPHEH Pa3BUTHS T€OMETPUU.

ONUCAaHHOU
HEHTPHl  ITHUX

IToBTOpEHHE,
00001IEHHE
3HAHHUH

(49)

[ToBTOpEeHHE U 00O0OIIEHNE OCHOBHBIX IOHSATUH M METOJOB
Kypca 7 Kiacca.

Pemarp 3a7a4n Ha TOBTOPEHHE, WIIIIOCTPUPYIOLINE CBS3U
MEXY Pa3IMYHBIMU YacTSIMHU Kypca.




8 KJIACC (68 yacoB)

HazBanue
pasnena (Tembl)
Kypca (4ucJio
4acoB)

OcHoBHOE coaep:kaHue

OcHoBHbIE BUbI J€ATEJIbHOCTH oﬁyqaloumxca

YeTbIpEXyroJbHUK
"

[TapannenorpamM, ero nmpusHaku U cBoWcTBa. YacTHble ciiydau

napasuiesiorpaMMoB

(IpsIMOYTOJIBHUK, pOMO,

KBajpar),

ux

H300paxkaTb 1 HAXOAMTH HA YEPTEKAX YETHIPEXYT OJIbBHUKU
Pa3HbBIX BUJOB U UX DJIEMEHTHI.




(12 4)

NpU3HaKK U cBoiicTBa. Tpanenus. PaBHOOOKas M IPSMOYToIbHAS
Tpamnenuu.
Yoeoenue meouanwi. Llenmpanonasn cummempus

®opmyIHpoOBaTH ompeaeJieHUs: napaJsuiesiorpamma,
NpsIMOYTOJIbHUKa, poM0Oa, KBajpara, Tpareiud, paBHOOOKOM
Tpanenuu, NpsMOyroJbHON Tparenuu.

Hcnoab3oBars MnpM  pelleHUH NpOCTedIMX  3agay
IpU3HAKK U CBOMCTBA: MapajuiesorpaMma, mpsMOyroibHUKa,
pomba, KBajgpara, Tpameuud, paBHOOOKOW Tpameuuu,
IPSAMOYTOJIbHOM Tparmenuu.

I[IpumeHsATL MeTOA YIBOCHUS MeEAHAHBl TPEYroJbHUKA C
OIIOPOM HA aJITOPUTM IIPABUIIA.

Hcnoab3oBarh 1udpoBbIe pECcypchl sl  HCCIENOBaHUS
CBOMCTB M3y4aeMbIX puryp.

3HAKOMUTBCS C UICTOpUEN PA3BUTHS TeOMETPHH.

Teopema ®aieca
U Teopema o
MPONOPUHOHAJILH
bIX OTPe3Kax,
nogo0OHbIE
TPeYroJIbHUKHU
(15 )

Teopema Daneca u meopema o nponoOPYUOHALLHLIX OMPEZKAX .
Cpennsist TuHMS TpeyrojbHUKa. Tpamnemnus, e€ CpenHsst INHUS.
IIponopyuonanvnvle  ompe3ku, NOCMpOEHUue  4emeeépmozo
NPONOPYUOHATLHO2O OMpe3Ka.

Ceoticmea yenmpa macc 6 mpey2oibHuKe.
IlooobHnble  mpey2onbHUKU. Tpu  npusnaka
mpey2onbhukos. IIpakTuueckoe mpruMeHeHue.

nooobus

IIpoBOAMTHL MOCTPOEHUS C IOMOIUBIO IUPKYJISA U JTUHEUKHU C
ucrnojb3oBanue  Teopembl  Pameca U TEOPEMBI O
MPONOPIMOHATIBHBIX  OTPE3Kax, CTPOUTH  YETBEPTHIN
MPONOPIMOHATBHBIA OTPE30K C ONOpPOHM Ha 3pUTEIBHYIO
HaIJIAIHOCTb.

HaxoanTh nogo6HbIe TPEYTOJIbHUKH Ha TOTOBBIX UEPTEkKaX C
yKa3aHUEM COOTBETCTBYIOUIMX MPU3HAKOB MOA00US TpHU
HEOOXOAMMOCTH C BU3yaJIbHOW OMOPOH.

Pemarp 3amaumM Ha 10n0OHBIE TPEYTOJIBHUKU C IOMOILBIO
CaMOCTOATENIbHOTO IIOCTPOEHUSI YEPTEKEH U HaXOXKACHUS
NOJOOHBIX  TPEYrOJbHUKOB  IpPU  HEOOXOAMMOCTH  C
HaIpPaBJIAIONIEH TOMOIIBIO.

IIpoBoauTH 10Ka3aTEJbCTBA C UCIIOJIb30BAHUEM ITPU3HAKOB
10700Us HECIOXKHBIX T'€OMETPUYECKHX 3aJady C OMOpoil Ha
AJITOPUTM Y4€OHBIX JeHCTBUI.

IIpuMeHATHL  DOMyYEHHbIE  3HAHMS  IPU  PEIICHUU
reOMETPUYECKUX U MPAKTHYECKUX 33aa4 IPU HEOOXOIUMOCTH
C HaNpaBJISAIOIIEH TOMOIIIBIO.

3HAKOMHUTBHCH C HCTOPHEH Pa3BUTHS T€OMETPUU.




ITnomane.
Haxosxnenune
mJiomaaei
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. [Liomann
NnoA0OHBIX puryp
(14 g)

[TonsiTrie 00 o0MIEH TEOPUH TIIIOMIATH.

dopmysbl U1 TJIOMAAM  TPEYrojbHUKA, IapajuiesiorpaMMa.
Omuowenue niowaoei. mpeyeoibHUKo8 ¢ 00uUM OCHOBAHUEM
unu obweti 8bICOMOIL.

Buiuucnenue niaowadeti cnoscuvix ¢hueyp uepes pazbuenue Ha
yacmu u docmpoenue.

[Tnomanu ¢puryp Ha KieTyaTol Oymare.

[Tnomann nmogoOHbIX (uryp. Berancinenue nnomaaei. 3agauu ¢
MPAKTUYECKUM CcofepkaHueM. Peuwenue 3adau ¢ noMOwbio
Memooa 8CROMO2ameslbHOU NIOWAOU.

OBJaneBaTh NePBUYHBIMHU MpeacTaBJIeHUsIMA 00 oOImeit

Teopuu IUIomanu (Mepbl), (POpMYyJHUPOBATHL CBOKMCTBA
IJIOLIA/AH, BBISICHATh UX HATJISJIHBIN CMBICIL

[Tpumensars  ¢opMynbl  MIoOmAAM  Mapajjenorpamma,
TPEeyrojbHMKa, Tpameuuu C ONOpOoil Ha CIPaBOYHYIO
uH(pOpMAIHIO.

[pumeHaTH bopMyITBI TJIOIAIN BBIITYKJIOT'O

YETBIPEXYTOJIbHUKA Yepe3 AUAroHaId M YroJl MeXJIy HUMH C
OIOPOM Ha CIPABOYHYIO HH(DOPMAIIHIO.

Haxoauts miomanu ¢uryp, u300pakEHHBIX Ha KJIETYATOU
Oymare, HCIOJIB30BATh pa30MeHNEe Ha YaCTH U JJOCTPOEHUE.
Pa30upars npuMepsl UCIOIb30BAHUS BCIIOMOIaTeIbHON
IJIOLIAAM JUUIsl PEIIEHUsI TEOMETPUUECKUX 3a1ad.

Haxoauts tutomaan monoOHBIX ¢Quryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIHIO.

BbI4ucJaATh MI0MAAN pa3IMYHbIX MHOTOYT OJIBHBIX (DUTYD.
Pemarsp 3a1aum Ha MJI0MIAJ1b C TPAKTUYECKUM COAEP)KAaHUEM
II0CJIE COBMECTHOIO aHAJIN3a.

Teopema
ITudaropa u
Hayaaa
TPUTOHOMETPHH

(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO H MPUMEHEHHUE.
Oo6patHas Teopema [ludaropa.

Omnpejesienne TPUTOHOMETPUYCCKUX (DYHKIMH OCTpPOro yria,
TPUTOHOMETPUYECKUE  COOTHOIICHHUS B  NPSIMOYTOJEHOM
TpeyroipHuKe. OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
CooTHomeHNST ~ ME@XKIy CTOPOHAMH B  MPSIMOYTOJBHBIX
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBaTe Teopemy lludaropa, mcmoab3zoBarh €€ B
MPAKTUYICCKUX BBIYUCIICHUAX.

BJ'Ia}IeTI) IMOHATHAMU TPUT'OHOMCTPHUYICCKUX (bYHKI_[I/II‘/'I OCTpoOro
yria, IPOBEPAThb UX KOPPEKTHOCTb.

BbIBOANTH  TPUTOHOMETPHUYECKHE  COOTHOIICHUS B
NPSMOYTOJILHOM TPEYrOJbHUKE C OMOpPOW Ha CIPaBOYHYIO
uH)OPMAIIHIO.

HccnenoBaTh  COOTHONICHUS ~ MEXAYy  CTOPOHAMH B

MPSIMOYTOJILHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HampaBJIAIOIIEH TOMOIIBIO.

HUcnoab3oBary  QopMynbl  HpuBEIEHUS U
TPUTOHOMETPUYECKOE TOXKIECTBO JJIsl HAXOXKIACHUS
COOTHONICHHH MEXIY TPUTOHOMETPUYCCKUMU (YHKITUSIMHU
pa3IMYHBIX OCTPHIX YIJIOB C ONOPOMl Ha CHPaBOYHYIO

OCHOBHOC€




uH)OpPMAIIHIO.

IIpuMeHATH NOJTyYEeHHbIEC 3HAHUS U YMEHUS IMPU PELICHUU
IpaKTUYECKUX 3adad (IpU HEOOXOAMMOCTH C OHOpoil Ha
aJIrOpUTM IMPABUIIA).

3HAKOMHUTBHCH C HCTOPHEH Pa3BUTHS T€OMETPUU.

Yrasl B BrircanHble U 1IeHTpabHbBIE YIUIBI, YTOJI MEXIY KacareabHoW U | POpMyJaHMpPOBATh OCHOBHBIE OIpEIENIEHUs, CBS3aHHBIE C

OKpPYKHOCTH. XOPIOH. yriaMu B Kpyre (BIHMCAaHHBINA yroJl, IIeHTPalbHbIN yrodm).

Bnucannbie VTibl MEXy XOpAAMH U CEKYILUMHU. HaxoanTh BIMcaHHBIE YIUIBI, ONUPAIOLIMECS HA OOHY IYTY,

U ONIUCAHHBbIE BrincanHble U onucaHHbIE YETHIPEXYTOJIBHUKU, UX MPU3HAKU U | BBIMMCJISTD YIJIbl C IOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIAX,

YeThbIPeXyroJbHHUK |cBOMcTBA. IlpuMeHeHue STUX  CBOWCTB MpH  PELICHUU | TEOPEMBI O BIMCAHHOM YETHIPEXYTOJILHUKE, TEOPEMBI O

H. reOMETPUYECKUX 3a1ad. LEHTPAJIbHOM yTIJie NpU HEOOXOOUMOCTH C BH3YaJIbHOH

KacaresbHble B3aumHoe pacnonokeHue IByX OKpyxkHocred. Kacanue | onopoi.

K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBarh, B TOM 4HCIe C TOMOLIBIO IUPPOBBIX PECYPCOB,

Kacannue BIIMCaHHBIE U ONHMCAHHBIE YETBIPEXYT OJIbBHUKY, BBIBOJAUTH UX

OKpY:KHOCTeH CBOMCTBA U MPU3HAKH I10CJIE COBMECTHOI'O aHAJIM3A.

(13 ) Hcnoab3oBarh 5TH CBOWCTBA M NPHU3HAKU INPU PELICHUU
3az1ad.

IToBTOpEHUE, [ToBTOpEHNHE OCHOBHBIX MOHSATUH W METOAOB KypcoB 7/ u 8 |Pemarsh 3agaum Ha MOBTOpPEHUE, WUIIOCTPUPYIOIIME CBS3U

0000meHue KJ1acCOB, 00001I1eHNE 3HaHUH. MEXYy Pa3InYHbIMU YacTAMHU Kypca.

3HAHUH

(4 w)

9 KJIACC (68 v)

Hassanue
pasaena (Tembl)
Kypca (4ucJio
4acoB)

OcHoOBHOE co/iep;KaHne

OcHOBHBIE BU/IBI 1€ATEJILHOCTH 00Yy4ar0 M Xcsi




Tpuronomerpusi. |OnpeneneHre TPUrOHOMETpUYECKHX (QyHKIMA yrioB or 0° no| @opmMyaupoBaTh  ONpeaeJeHHS]  TPUTOHOMETPUYECKUX
Teopembl 180°. KocuHyc u cuHyC mpsMOro u Tymoro yria. Teopema|(yHKIHMI TyHbIX M NPSMBIX yIiOB C BHU3YaJdbHOW OMOPOH.
KOCHHYCOB M KocuHycoB. (OO0oOmEnHast) Teopema cHUHYCOB (c paauycom | DopMyiaHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OMHMCAHHOU OKpYXHOCTH). HaxoxaeHue 1JIMH CTOPOH M BEIMYUH | PAINYCOM OMMCAHHON OKPYKHOCTH).
Pemenne YIJIOB TPEYTOJIbHUKOB. Pemiath TpeyroapHUKH C OMOpPONW Ha AJTOPUTM YUEOHBIX
TPeYroJbHUKOB @dopmyna MIOLWAAN TPEYrolbHUKA 4Yepe3 JBE CTOPOHBI U YroJl | IeHCTBHIA.
(16 1) Mexy HUMH. PopMyIia IO YeTBIPEXYTONBHUKA Yepe3 €ro | PemaTs  mpakTHYeckHe  3aqa4yM, CBOAsINHMeC K
JUaroHaJId ¥ yrojl MEXy HUMHU. HAXO0KIEHH IO PA3JIMYHBIX 3JIEMEHTOB TPEyroJbHUKA.
[TpakTHUeCcKOE IPUMEHEHNE JOKA3aHHBIX TEOPEM.
Ilpeoopasosanuue |[lowamue o  npeobpasosanuu  nooooOus. OcBauBarb MOHSITHE peo0pa3oBaHus noz00usl.
noxoous. Coomeemcmeennvle 21emenmsl RHOOOOHBIX uyp. HccnenoBaTs OTHOLIEHUE TUHEHHBIX JEMEHTOB (DUTYpP MPH
MeTtpuueckue Teopema o npouszsedenuu ompe3kos xopo, meopema o | npeoOpa3zoBaHuu noxodus. Haxoaurs npumeps! mogoOus B
COOTHOIIIEHUS B npousseoenul OmpesKo8 CeKywux, meopema o Keaopame |OKPYKAIOUIEH Nei CTBUTEIbHOCTH.
OKPYKHOCTH kacamenvrou. IIpumenenue 6 peutenuu ceomempudeckux 3aoay. | Beleooume mempuueckue coomnowieHuss mexcoy ompesKamu
(10 u) X0pO, CeKyWux u KacamenabHuIX ¢ UCHOIb308AHUEM GNUCAHHBIX
Yenos8 u n0OOOHLIX MPeEY20NbHUKOS.
Pewmamo ceomempuueckue sadauu u 3a0a4u U3 pPearbHOL
JHCUZHU C UCNOTB30BAHUEM NOOOOHBIX MPEY20IbHUKOS.
BexTopsl Omnpenenenne BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnonb30oBaTh BEKTOPHl KAk HampaBJICHHbIE OTPE3KH,
(12 u) YMHOKEHHE BEKTOPA Ha YU CIIO. HCCJIe10BATh reOMETPUYECKUM (mepemerenue) u

DHU3NUECKAN U TEOMETPUUECKAN CMBICT BEKTOPOB.
Paznoxenue BekTopa mo JIByM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansgpHoe NMpOHU3BEIEHUE BEKTOPOB, €ro MPUMEHEHUE s
HAXOXIECHUS UIMH U YTJIOB.

Pemenue 3a/1au ¢ nOMOI[bI0 BEKTOPOB.

[IpumeHeHrEe BEKTOPOB JJIsl PEIIEHUs 3aJad KUHEMATUKU U
MEXaHHUKH.

¢dbuszndeckuii  (Cusia) CMBICIBI
BOIIPOCHBIN IUIAH.

3HaTh omnpeJesieHUsi CyMMbl U Pa3sHOCTH BEKTOPOB,
YMHOKEHHUS BEKTOPa Ha 4HUCIIO, HCCJIe0BATh
reoMeTpudecKuil 1 PU3NUECKUI CMBICIIBI 3TUX ONEpaLUi.
Pemarp reoMmerpuueckue 3aJaud € MCIOJIb30BAaHUEM
BEKTOPOB.

PackJiaapiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonb3oBare  CKaISIpHOE  NPOU3BEINCHUE  BEKTOPOB,
BbIBOJMTH €0 OCHOBHBIE CBOWCTBA.

BbruncjasaTe CyMMY, Pa3HOCTb U CKaJIIPHOE MPOU3BEAECHUE

BEKTOPOB C OIOpOM Ha




BEKTOPOB B KOOpJMHATAX.
IIpuMeHATH CKAJSIPHOE IMPOMU3BEICHUE JUIS HAXOXKICHUS
JUTMH ¥ YTJIOB.

JlekapToBBI JlexapToBbI KOOPAMHATHI TOUEK HA MJIOCKOCTH. OcBauBaThb NOHATHE NPSIMOYTOJILHONW CHCTEMBbI KOOPAMUHAT,
KOOPAMHATHI Ha | Ypasuenue npsmoii. YTiaoBoil Kod(DPHUIMEHT, TaHTEHC YTIJa |IeKapTOBBIX KOOPAWUHAT TOUKH.
II0OCKOCTH HaKJIOHA, MapaJulelIbHbIE U MEePIEeHIUKYISPHbIE TPSIMBIE. HccanenoBarhb ypaBHEHHE TPSIMOM U OKPYXHOCTH C OIIOPOM Ha
(9 9) VYpaBHeHne oOkpykHOCTH. HaxokaeHue KOOpIMHAT TOYEK | BONPOCHBIN MIIaH.
[epEeCEeYEHUsI OKPYKHOCTH U MPSIMOIA. HaxoauTe ueHTp ¥ paguyc OKpYKHOCTH MO €€ YpPaBHEHUIO.
MeTon KOOpIMHAT NP PELIEHUU T€OMETPUUECKUX 3aa4. PemaTh 3a1a4u Ha HAX0XK/IEHUE TOUEK M1EPECEUEHUs IPSIMBbIX
Hcnonb3oBaHue MeTO1a KOOPAUHAT B PAKTUYECKUX 3a]1auax Y OKPY’KHOCTEH C IOMOILIBIO0 METO/1a KOOPAUHAT.
Hcnonb3oBarh cBOWCTBA yrioBoro Ko3gQuienTa npsaMoit
OpU pEIIeHUH 3adad, JJIs OMNpENeNIeHUs PpacIOIOKEHUs
IIPSIMOIA.
I[IpumeHATH KOOPAWHATHI MPU PEIICHUU T€OMETPHUECKUX U
MPAaKTUYECKUX 3aJlad, Ui IOCTPOEHUS MaTeMaTHYECKUX
MoOJIeNel pealbHBIX 3a7a4 («METOJ] KOOPAUHATY).
IMonn3oBaTbest ISl TIOCTPOGHHUSI W HCCIIEIOBAaHUUN
U(POBBIMH PECYPCAMH.
3HAKOMHUTBHCH C HCTOPHEH Pa3BUTHUS T€OMETPUU
I[IpaBuiabHbIE [IpaBunbHBIE MHOTOYTOJIbHUKH, BBIUHUCIEHHE HUX 3JIEMEHTOB.| DOpMy/1HpOBaTh OTpe/IeeHn e MPaBUIIbHBIX
MHOTOYIrOJIbHUKH. |Yucino m v AiMHA OKPYXHOCTH. J[JIMHA Ayrd OKPY>KHOCTH.| MHOIOYT'OJIbHUKOB, HAXOAUTb MX 3JICMEHTHI.
Jaunna Panuannas mepa yria. ITonb30BaTHCSA NOHATUEM JJIMHBI OKPYXKHOCTH, BBEJEHHBIM C
OKPYKHOCTH U [Inomane kpyra W ero 5JEMEHTOB (CEKTOpa M CErMEHTa). |MOMOIIBI0 TMPAaBUJIBHBIX MHOTOYTOJbHHKOB, OMNpene/siTh
IVIOIIAAb KPYyra. Brruncnenue miomianeit Guryp, BKIIOYAIONMIX 3JIEMEHTHI Kpyra. |4UCIO 77, IJTUHY IYTH U paJuaHHYyI0 Mepy yria 1o oopasiy.
Boruuciienue IIpoBoauTh Mepexoa OT paAMaHHON MEPBI yria K I'palyCHOU
IJIoIaaen ¥ Ha00OPOT O BU3YyaIbHOM OITope.
(8 1) OnpeaejasaTs I0MAAb Kpyra.

BouiBoauth ¢gopmyiibl (B TpalyCHON U pajlaHHON MEpPE) s
JUIMH JyT, TUIOIIAJe CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIH TJIaH.

BoruncasaTs miuomanad  (Guryp, BKIIOYAIOMIMX 3JIEMEHTHI




OKPYXHOCTH (Kpyra) C OIopoii Ha CIIpaBOYHYIO HH(OPMAIIHIO.
Haxoaurts noniaaun B 3aavyax peajbHON KU3HU.

JIBUKeHU St llonamue o 0eudicenuu NI0CKOCMU. Pazoupare  npuMmepbl,  WIUIIOCTPUPYIOLIME  IOHSATHS
ILUIOCKOCTH llapannenvuwiii nepenoc, nosopom u cummempus. Ocu u yenmpul | ABUKEHUS, LICHTPOB U OCEH CHUMMETPHH.
(6 4) cumMmempuu. @opMyIHpPOBaTh OIPEAECICHNUS NapaJlJIeNbHOrO MEPEeHoca,
IIpocmertiwiue npumenenus 6 peuieHuu 3a0ad. OBOPOTA M OCEBOM CHUMMETPUM C BHU3YaJIbHOW ONOPOM.
HaxoauTtp HEmoABUKHBIE TOUKH IO 00pasiy.
HaxoauTp LieHTpB! U OCU CUMMETPHI NpocTeluX Guryp mno
oOpa3siy.
Ilpumenamov napannenvhviil NEpeHoc U CUMMEMPUIo npu
peuleHuu 2eomMempuieckux 3a0a4 (pazoupame npumepbdl).
Hcnonvzoseamv 0151 nocmpoeHus u ucciedo8anull yu@pposvie
pecypcul.
IloBTOpEHHE, [ToBTOpEHHE OCHOBHBIX IOHATHH M MeToAoB KypcoB 7—9 |OmnepupoBaTh NOHATHAMH: QUrypa, TOUKa, IpsAMasi, yrou,
00001IeHHE, KJIaccoB, 0000IIIEHUE U CUCTEMAaTHU3alMs] 3HAHUH. MHOI'OYT'OJIbHUK, PaBHOOEIPEHHBII U  PaBHOCTOPOHHMM
cucremarmsauus | [Ipocreiimme reomerpuueckue GUIYpsl M HUX CBOMCTBA. | TPEYTOJbHHMKH, MPSIMOYTOJIBHBIM TpPEyroibHUK, MeauaHa,
e — H3mepeHne reoMeTpuuecKuX BeJINYHH. OuCCeKTpucCa M BBICOTA TPEYTOJIbHUKA, Mapajuiesorpamm,
(7 1) TpeyronbHUKH. poMO, MpPSIMOYTOJIBHUK, KBaapaT, TpaneLus; OKpYyKHOCTb,

[TapannenbHbie U IEPIEHANKYISIPHBIE IPSIMBIE.

OkpyXHOCTb U Kpyr. l'eomerpuueckre MOCTPOEHUs. YTIbl B
OKPY’)KHOCTH.  BrnimcanHele ¥ ONMCaHHBIE  OKPYKHOCTH
MHOTI'OYT'OJIbHUKOB.
[Ipsimast 1 OKPYKHOCTb.
YeThIpEXYT OJIBHUKM.
YEeThIPEXYT OJIbHUKH.
Teopema [Mudaropa u Hauana tpuroHomerpun. Permenne ooumx
TPEYTOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIbHUKH.

[Ipeo6pazoBanus miockoctu. [IBmwkenus. [lomobue. CummeTpus.
[Tnomans. Beraucnenne ninomanei. [Tnomaau mogoOHbIX GUryp.
JlekapTOBBI KOOPANHATHI HA INIOCKOCTH.

Bnucannsie )41 OIIMCaHHBIC

KacaTeJbHas, PAaBEHCTBO U MOA0OHE QUTYp, TPEYTOJIHHHUKOB;
MapajuleIbHOCTh W NEPHNEHAUKYJSIPHOCTh MPSIMBIX, YIOJI
MEXIY MpSMBIMH, CUMMETPHUS OTHOCHUTEIBHO TOYKU U
NpsAMOW; JUIMHA, PAaCcCTOSIHUE, BEIMYMHA Yrja, IUIONajib,
EPUMETP.

HUcnoab3oBarh  ¢opmyasbl: nepumMerpa U IUIOIIAIU
MHOI'OYTOJIbHUKOB, JUIMHBl OKPYXXHOCTH W IIOIIAJU Kpyra,
00bEMa NPSIMOYTOJIbHOIO NapaJuieenunea.

OnepupoBarb NOHATUSIMM: T[IPSIMOYIOJIbHAsE  CHCTEMa
KOOpIMHAT, BEKTOpP; MCHOJb30BATh OSTU TMOHATUS JJIA
MPEICTABIICHUS TAHHBIX W PEUICHUA 3a7ay, B TOM YHUCIE U3
IPYTruX y4eOHBIX IPEIMETOB.

Pemiarp, 3axa4yM Ha TOBTOPEHUE OCHOBHBIX IIOHSTHH,




BekTopel Ha MIIOCKOCTH.

WJUTIOCTPALMIO CBSI3€M MEXKAY Pa3JIMYHBIMU YACTSIMHU Kypca.
Bbi0upars MeTo[ U1 pelIeHus 3a/1auu.
Pemarn 3ama4uu U3 NOBCEIHEBHON KU3HU.

TEMATHYECKOE IIIAHUPOBAHME YUEBHOT'O KYPCA «BEPOSITHOCTb 1 CTATUCTUKA»
(II0 TOJIAM OBYYEHUS)

7 xjaacc (34 )

HazBanmue
pasnena (Tembl)
(umncyi0 4acoB)

OcHoBHOE coep:kaHue

XapakTepuCTHKA AeSITeJIbHOCTH 00YyUaK0 LM XCS

IIpeacrasiienue
JAHHbIX
(7 w)

[IpencraBnenne naHHbIX B Tabmumax. Ilpaktuyeckue
BBIYMCIICHUS 10 TaOMUYHBIM JaHHbIM. U3BnedueHue u
WHTEpHpeTanusi TaOJMYHbIX AaHHBIX. [IpakTHdeckas paborta
«Tabmuis.

I'paduueckoe mpencTaBieHWe HaHHBIX B BHUIE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX) 1UarpaMM. UTeHHE U TOCTPOCHHE
nuarpamm. [Ipumepsr nemorpaduueckux nuarpamm.
[TpaxkTueckas pabota «/IuarpamMmel».

OcBauBarthb HA 0azoBoM YPOBHeE CIocoobl
MIPE/ICTABJIICHUS] CTAaTUCTUYECKUX JAHHBIX WU YHCIOBBIX
MacCMBOB C TIOMOIIbIO TaONMII © JgUarpamMm C
WCIOJIb30BAaHUEM aKTyaJbHBIX ¥ BAXHBIX JIAHHBIX
(nemorpaduueckue JTaHHEBIE, MIPOU3BOJICTBO
MPOMBIIIEHHOW W CEJIbCKOXO3SIMCTBEHHOW MPOAYKLIHH,
OOIIIECTBEHHBIE W IPUPOIHBIC SBJICHUA).

HN3yyars MeTOoabl paboThl C  TaOJUYHBIMH H
rpaguUecKMMHU TPEICTABICHUSMH JaHHBIX C TTOMOIIBIO
IU(POBBIX PECYpcoB B XOJ€ MNpPaKTUYECKUX padbor (c
HaIPaBJIIOLIEH TOMOILBIO).




OnucarejbHas
CTAaTHCTHKA

(8 )

Yucnossie HaO0pbl. CpenHee apupmMeTHIECKOe.

Menuana uncinoBoro Habopa. Y CTOWYHUBOCTh MEAHAHBI.
[Ipaktuueckas padota «CpeqHue 3HaUCHUS.

HauGonbiiee 1 HanMeHbIIee 3HAYSHHS Y CIIOBOTO HAOopa.
Pa3max.

OcBauBatb Ha 0a30BOM YPOBHe NOHSITUSI. YHCIOBOU
Ha0op, Mepa IEHTPAJIbHON TEHACHIIMU (Mepa ILIeHTpa), B
TOM YHCJIE CpeaHee apupMeTHIeckoe, MeInaHa.
OnuceIBaTh CTAaTHCTHYECKHUE JAHHBIE C TIOMOIIBIO
cpenHero apuMeTHIeCKoro U MeauaHbl. Pemats 3axaun
(c uwcnomp30BaHWEM 3PHTEIBHOW HATJSTHOCTH W/WJH
BepOaTbHON OMOPHI)

H3yuars cBolicTBa CpeHUX, B TOM YHCIIEC C MOMOIIBIO
nM(POBBIX pecypcoB, B XOJi€ MPAKTHUYECKUX pPadoT, (c
HAIPaBIISIONIEH TOMOIIBIO).

OcBauBatb Ha 0230BOM YPOBHE NMOHATHSA: HAaUOOJIbIIIEE
Y HaMMEHbIIIee 3HaYEHUsI YUCIOBOI0 MAaCCHUBa, pa3Max.
Pemarp 3agaun Ha BHIOOp crioco0a OonMcaHus JaHHBIX B
COOTBETCTBUM C TPUPOJOH  JaHHBIX U  LEIMH
UCCIICZIOBAHUS C HATPABIISIONIEH TOMOIIBIO.

Cayuaiinas
U3MEHYMBOCTh
(6 )

Cnyuatinaa usmenyugocms (npumeput). Yacmoma 3nauenuu 6
maccuse daunwvix. I pynnupoeka. I'ucmozpammul.
Ilpakmuueckas paboma « Cryuatinas usmeH4U80CMb».

Ocseausamv nonamua. yacmoma 3HAYEHUL 8 MACCUge
OAHHBIX, SPYNNUPOBKA OAHHBIX, CUCTNOZDAMMA.

Cmpoump cucmozpammvl no oopasyy

Oceausamsv cpaguyeckue npeocmasieHus pa3Hvix U008
CAYUAUHOU UBMEHYUBOCU, 6 MOM HUCIe ¢ NOMOWbIO
yugpposvIx pecypcos, 8 xooe npakmuyeckol pabomol.

BBenenue B
Teopuro rpagos
(4 9)

I'pag, sepwuna, peopo. llpedcmasnenue 3adauu ¢ nOMowbIO
epagha. Cmenenv (6anenmnocms) epuiunvl. Hucio pébep u
cymmapuas cmenensv eepuun. Llenv u yukn. I[lymov 6 epage.
Ilpeocmasnenue o ceéaznocmu epaga. O6x00 epaga (2iinepos
nyms). [Ilpedcmasnenue 06 opueHmuposanHuix epagpax.

Ocsausamv nonamusn: epagh, eepwuna epaga, pebpo
epagha, cmenens (8aieHMHOCMb 8EPUIUHDL), YeNb U YUKIL.
Oceausams nonamusa:. nymo 6 epage, 3u1epos nyms,
00x00 epagpa, opueHmuposaruwiil epag.

Ooécyrncoams peuwienue 3a0auu Ha NOUCK CYMMblCIENneHel
sepuiun epagha, Ha nouck obxooa paga, Ha NOUCK nymeii
8 OpUEHMUPOBAHNBIX 2PADAX C HANPABIAIOUEU NOMOUDBIO.
Ocsaueamv cnocodvl npeocmasnenus 3a0a4 U3 Kypca
aneeopwvl, ceomempuu, meopuu 8epPoOAMHOCMe, Opy2ux




npeomemog ¢ NoMowwio 2pagos (Kapmwvl, cxembl,
neKmpuieckue yenu, QYHKYUOHaIbHble COOMBEemcmaus)
HA npumMepax.

BeposiTHOCTB 1

Cnyuaiinoii oneim u ciyuatiHoe coovimue. Beposmuocmov u

Ocseausamv nonamus. ciy4yauHvlii ONLIM U CAYYAUHOE

4yacToTa yacmoma cobvimus. Ponv manoseposmuvix u npakmuyecku | codvimue, Mai08eposimHoe U NPaAKmuyecku 00CmogepHoe

cJIy4yaiHoro docmogepHvix cobvimuil 8 npupooe u 8 oouecmsee. Monema u | codovimue.

cOOBITHS UepanbHas KOCMb 8 MeopUul 8epOosIMHOCHELL. H3yuame 3nauumocms Mano8eposmuvlx cooObimull 8

(4 ) IIpakmuueckas paboma « Hacmoma evinadenuss opiay. npupooe u obujecmsee HA BANCHBLIX NpumMepax (asapuu,
Hecuacmmuvle cayuau, 3awuma NepCOHANbHOU
unghopmayuu, nepedaia OAHHLIX).
H3yuamv ponv Kiaccuueckux 6eposimHOCMHbIX MoOeell
(MoHema, uepanvbHas KOCMy) 6 Mmeopul 8eposMHOCMell.
Habnwoams u uzyvame uacmomy cooOblmuil 6 npoOCmulx
IKCHEPUMEHMAX, 8 MOM HUCle ¢ NOMOWDBIO YUPPOBbIX
pecypcos, 6 xo0e NPpakmu4eckou pabomoi.

O6o0menue, [IpencraBnenne  naHHbiX.  OmnucartenbHas — cratuctuka. | [loBTOpSATH M3y4eHHOE U  BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTD CiydaifHOT 0 COOBITHS. 3HAHUM.

(54) Pemarp 3a1a4n Ha IPEICTABIICHUE U O CAHUE JAHHBIX C

MOMOIIIbI0 M3YUYEHHBIX XapaKTEPUCTUK C HampaBJSIOLICH
HOMOIIBIO.

Ob6cyxnarb npuMepsbl CIly4alHbIX COOBITHH,
MaJIOBEPOSITHBIX U TPAKTUYECKHU JOCTOBEPHBIX CIIydyalHbIX
COOBITUH, X POJIM B IPUPOJE U KU3HU YeJIOBEKa

8 KJIACC (34 4)




HasBanue pasagena
(Tembl) (4YHCII0
4aCoB)

OcHoBHOE coaep:kaHue

XapakTepUCTHKA 1eATeTbHOCTH 00y4aroLuXCcs

IloBTOpEeHuUe
Kypca 7 kiaacca
(49)

naHHbIX.  OnumcartenbHas
craructuka.CiyyaliHasi H3MEHYUBOCTb.
Cpennue unciaoBoro Hadopa.

Cayuaiiable coObITHS. BepoaTHOCTH 1 4acTOTBHI.
Kitaccuuecknemoenu TeoOpun BEpOSITHOCTEN: MOHETA U
UrpajbHas KOCTb.

[IpencraBnenue

IToBTOPSATL H3y4EHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

Pemare 3agaunm (M0 BHU3YaJbHOM
MPEACTABICHUE M OINHCAHUE JAaHHBIX
HU3yYEHHBIX XapaKTEPUCTHK.

Pemars 3amaum (Mo BHU3yaJbHOH oOmope) Ha
IPECTaBIEHUE IPYIIIMPOBAHHBIX JaHHBIX U ONMCAaHUE
CIIy4YalHOW U3MEHYMBOCTH.
Pemars 3agaum (1Mo

ONPEIEIECHUE  YaCTOTHI
O00CYXXJICHHE  TPUMEPOB CIy4alHbIX COOBITHIA,
MaJOBEPOSTHBIX M  MPAKTHUYECKH  JOCTOBEPHBIX
CIIy4allHBIX COOBITHM, WX POJH B TPHUPOAEC M IKU3HU
YyeJloBeKa.

omope) Ha
C IOMOIIBIO

BH3YAJIbHOM
CIIy4YaiHBIX

omope) Ha
COOBITHI,

OnucareabHas
CTAaTHCTHKA.
PaccenBanue
JaHHBIX

(4 1)

Ompxnonenus. [ucnepcus yucnogozo Habopa.
CmanoapmnoeomxioHenue 4ucio8020 Habopa.
Luazpammol pacceusanus.

Ocsaueamv nonamusa: oucnepcus U CMaHOApmMHoe
OMKIOHEHUe, UCNOIb308AMb IMU XAPAKMEPUCMUKU OIS
ONUCAHUS PACCEUBAHUS OAHHDIX.

Yuacmeosamv ¢ obcyyucoenuu  cunomeszvr 06
omcymcmeuu Ui HAIUYUU C8A3U N0  OUASPaAMMAM
pacceusanusl.

Cmpoums Ouazcpammel pacceudanus No UMEOUWUMC
OAHHBIM, 8 MOM YUCTIE C NOMOWBIO KOMIbIOmepa (nocie
CO8MECMHO20 AHAIU3A).

MHoxkecTBa
(4 9)

MHokecTBO, ITOAMHOKECTBO. Onepanyu HaJI
MHOXKECTBaMHU: O0BEIUHEHUE, TEepPECEUCHHE, OMOJHECHHUE.
CaoiicTBaorepaiuii HaJ MHOYKECTBAMHU: TTEPEMECTUTEIBLHOE,
COUYETATENbHOE, PACHPEACIUTENBHOE, BKIFOUEHUS.
I'paduueckoe mpencraBiaeHne MHOXKECTB.

OcBauBaTthb MOHSATHS
MHOKECTBA,IT0OJMHOKECTBO.
BbINOJHATH onepanun HaJ MHOXKECTBAMHU:
o0BeaMHEHN e, IepeceUeHe, T0MOIHEeHHE (10 00pasity).
Hcnoan3oBarh CBOMCTBA: TIEPEMECTUTEIBHOE,
coueTaTeNbHOE, PACIPEACIUTEIbHOE, BKIIOYEHUS
CHUCIIOJIb30BaHUEM BU3YyaIbHOU OIOPHI).

MHOXECCTBO, QJICMCHT

(







BeposiTHOCTH
CJIy4aifHOT 0
COOBITHS

(6 W)

DneMeHTapHbIe COOBITHSI. Crnyuaiinbie COOBITH S
bnaronpustcTByonme aneMeHTapHable coobITus. BeposTHocTH
coObITHH. ONBITHI C PaBHOBO3MOXXHBIMH 3JIEMEHTaPHBIMH
coOpITuAMU. Cy4aifHbIi BBIOOD.

[Ipaktudeckas padora «ONBITH C PABHOBO3MOKHBIMH
3JIEMEHTapHBIMHU COOBITHSIMUY.

OcBauBarb Ha  0a30BOM  YpPOBHe  NOHATHA:
JJIEMEHTapHOE COObITHE, CilydyaifHOe COOBITHE Kak
COBOKYITHOCTh  OJIarONpPUATCTBYIOUIMX  3JIE€MEHTAPHBIX
COOBITUH, pABHOBO3MOKHBIE 3JIeMEHTapHBIE COOBITHUSI.
Pemarp 3a1aum Ha BBIUKCIICHHE BEPOSTHOCTEH COOBITUI
II0 BEPOSITHOCTSM 3JIEMEHTapHbIX COOBITHH CIydallHOIro
omnblta (C HCHOJB30BAHMEM 3PHUTENbHOM HAIIAHOCTU
U/unu BepOaIbHOM OIOPBI).

Pematp 3a1aum Ha BbIUKCICHUE BEPOSATHOCTENH COOBITUI
B ONBITAX C PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
COOBITUSIMH, B TOM YHCJE C IMOMOLIbIO KOMIIbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEJIBHOM  HAIAJHOCTH  W/WIN
BepOaJILHOI OIMOPHI).

IIpoBoauTH M M3y4aTh ONBITHI C PAaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSAMH (C MCIIOJIb30BAaHHEM MOHET,
UTpaJIbHBIX KOCTeH, JIPYruXx MoJiesei)
B XOJI€ IMpaKTHUecKOoil paboThl (C HCIOIb30BAHUEM
BHU3YyaJIbHOH OIOPBHI).

BBeaenue
Teopuio rpagos
(4 )

B

Hepeso. Ceolicmeéa  Oepesa: eOUHCMBEHHOCMb  NYMLU,
CyujecmeoBaHue BUcCA4ell Bepulunbl, C6A3b MeXHCOy HUCIOM
eepuiun u yuciom pébep. Ilpasuno ymuodcenus.

Oceausamv nonamusn. oepeso Kak epag) 6e3 yukia,
sucAYasn eepuiuna (1ucm), 6emesb oepesa, nymo 8 depese,
ouamemp Oepesa.

H3zyuamo ceoiicmea Oepesa: cyujecmeosanue Gucsdel
BEPUIUHDBL,  €OUHCMBEHHOCMb — NYMU — MeH Oy  08YMs
BEPUIUHAMY, C85A3b MeHCOY YUCTIOM BEePUIUH U HUCTOM
péobep.

Yuacmeosamu ¢ oocyscoenuu pewsenun 3a0auu na nouck
u nepevucienue nymei 6 Oepege, onpeodeieHue Yucia
sepuiuH U pébep 8 oepege, 06x00 OUHAPHO2O Oepesa, 8




mom vucije ¢ NpuMeHerHuem npasuid YMHONCEHUA.

Cayuaiinble
coOOBITHSA
(8 4)

Ilpomusononoscnoe  coovimue.  [uaepamma  Direpa.
Obvedunenue u nepeceuenue cobvimuu. Hecoemecmuoie
cobvimus. Dopmyna crodxcenus eeposmuocmei. Ilpasuno
VMHOXMCEHUsL  8epOosmHOCmell.  YCI08HAS — 8epOsMHOCHb.
Heszasucumvle  cobvimus.  [Ipeocmasnenue — ciyyaiinoeo
9KCnepumenma 6 gude oepesa.

Ocsaueamv noHAmMUA. 63AUMHO NPOMUBONONONHCHbLE
cobvimusi, onepayuu Hao coovimusMu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jinepa (direpa—
Benna), coemecmuule u Hecoemecmuvie coObIMUS.
H3zyuamb meopemul o seposmuocmu 00vbeOuHeHusr 08yxX
cobvimutl (Ghopmynvl ClodMCEHUS 8ePOAMHOCTEN).
Yuacmeosamuw 6 oocyrncoenuu pewenun 3a0auu, 6 mom
yuycile mekcmossvie 3a0adu Ha onpeoeneHue 8epoamnocmett
00veOuHeHUss U nepecedeHuss cooblmuil ¢ NOMOWDBIO
YUCI080l  npaAMol, ouazpamm  Dunepa,  popmyav
CIIOJHCEHUS 8EPOSAMHOCNEN.

Ocsaueamp nOHAMUA npasuio VMHOHMCEHUS.
eeposimHocmell, YCl06HAs 6ePOAMHOCMb, HE3A8UCUMbIE
cobvimusl 0epeso Cry4auHo2o onvima.
H3yuams  ceoiicmea  (onpedenenus)
coobrmul.

Yuacmeoseamv ¢ oocyyncoenuu pewenua 3adauu Ha
onpeodeeHue U UCNOb308AHIUE HE3ABUCUMBIX COObIMUIL.
Yuacmeoseamv ¢ oocyymcoenuu pewenusa 3adauu Ha
NOUCK BeposiImHOCMelU, 6 MOM 4Yucie YCIOBHbIX, C
UCNONb306aAHUEM 0epesa CYUALIHO20 ONbIMA.

He3a68UCUMbIX

O0o00menue,

KOHTPOJIb
(4w

[TpencraBnenue manHbix. OnucatenbHas craTucTuka. ['padsr.
BeposiTHOCTD CIy4aifHOTO COOBITHSL. DeMeHThI
KOMOWHATOPUKH.

[HoBTOpPSAITH WH3yYeHHOE W BBICTPAUBATH CHCTEMY
3HAHUM.

Pemars 3a1a4n Ha IPEICTaBIICHUE U ONMCAHUE JAHHBIX C
MTOMOIIBIO U3YyYEHHBIX XapaKTePUCTUK (c
WCIOJb30BAaHUEM BU3YyaJIbHOU OMOPHI).

Yuacmeoseamv 6 oocyyncoenuu pewenusa 3anaum c
pUMEHEHUEM TpadoB.

Pemate 3agauMm Ha  HAXOXKIECHHUE  BEPOSTHOCTH
CIIy4aifHOTO COOBITHS IO BEPOATHOCTSM AJIEMEHTAPHBIX




COOBITHI, B TOM 4YHCJIE B ONBITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHAMHU (C BU3yaIbHOMN OIOPOIl).
Yuacmeoseamv 6 ob6cyyncoenuu pewenus 3anadyum Ha
HaX0XKJIEHUE BEPOSITHOCTEH 00BEAMHEHUS U TIepecedeHUs
COOBITHII, B TOM YHCJI€ HE3aBUCUMBIX, C HCIIOJIb30BAHUEM
rpadMuecKUX TPENCTaBICHUH W JiepeBa CIy4ailHOro
OIBITA.

Yuacmeosamov 6 o6cyyncoenuu pewenusn 3anaum Ha
nepevrciieHne KOMOMHAIMK (YUciia epecTaHOBOK, YHucia
COYETaHMIi), HA HaxXOXKJEHUE BEPOATHOCTEH COOBITUH C
NpUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
MCIO0JIb30BaHUEM TpeyroyibHUKa [lackas.

9 KUIACC (34 4)

Ha3Banue
pasnena (Tembl)
(4McJ10 4acoB)

OcHoBHOE coep:xkaHue

XapakTepuCTHKA AeSITeJIbHOCTH 00YyUaK0 M XCS

IloBTOpPEHHUE
Kypca 8 ki1acca
(4 1)

[IpencraBnenne  nmaHHbIX.  OnucarenbHas — CTaTHCTHKA.
Ornepanuu Haj cOOBITUSAMH. He3aBUCHMOCTh COOBITHIA.

IToBTOPATHL U3y4eHHOE U BBICTPAUBATh CHCTEMY
3HAHUMU.

Pemarpb 3a1aum Ha npeacTaBiIeHUE U OMMCAHUE JaHHBIX.
Pemarp 3agauMm  Ha  HaxOXACHHME  BEPOSTHOCTEH
Oo0bEIMHEHUs] M IepecedyeHHst COObITHH, B TOM 4YHCIIE
HE3aBUCHMBIX, C  HCIOJb30BaHUEM  TIpaduyecKux
NpEeJCTaBICHUN U JIEPEBA CIIYYaMHOTO OIbITA.

Pemarp 3agauyu Ha mepeuncieHre KOMOMHAaUMN (ducia
[IEpECTAHOBOK, YHCJIAa COYETaHWiI), Ha HaXOXKJIEHUE
BEPOSATHOCTEN COOBITUH C MPUMEHEHHEM KOMOMHATOPUKH,




B TOM YHCJIC C UCITIOJIb30BaAHUEM TPCYTIOJIbHUKA Ilackans

DJIeMeHTBbI
KOMOMHATOPUKH
(4 9)

KomOunaTtopHoe mpaBMJIO YMHOXKCHHS. [lepecTaHOBKH.
@akropuan. CoueraHuss U YHUCIO COUETAHUU. TpeyeonbHux
Ilackana. Ilpaktnyeckas paborta «BeraucieHne BeposTHOCTEH
C HCIOJIb30BaHUEM KOMOMHATOPHBIX (PYHKIUN 3JIEKTPOHHBIX
TaOJIAID).

OcBauBarb Ha  0a30BOM  YpOBHe  NOHSTHA:
KOMOWHATOpPHOE TPABUJIO YMHOXEHUS, YHOPAIOYeHHAs
napa, Tpoiika 00bEKTOB, TepECTaHOBKA, (haKTOpraj Yucia,
coYyeTaHue, YUCIIO COUeTaHul, mpeyzonvHuk Ilackans.
Pemiate mpocreiilmue 3agauM  Ha  MEpEYUCIICHUE
YHOPSA0YEHHBIX Tap, TPOEK, MEPEUUCICHUE MTePECTaHOBOK
U COYETAaHUM DIJIEMEHTOB paA3IMYHBIX MHOXECTB (110
o0pasiy).

Pemiats mpocreiimme 3aga4yM Ha MPUMEHEHHE 4HCIIA
coueTaHuii B anredpe (COkpamEHHOe YMHOXKEHUE, OMHOM
HproTOHA) (C HAIPABJIAIOICH TOMOIIIBIO).

Pemath, mnpumeHsis KOMOWMHATOPHKY, 3aJayd Ha
BBIYHMCIICHUE BEPOATHOCTEH, B TOM YMHCIE C TOMOIIBIO
AJIEKTPOHHBIX TaOJIMI[ B XOJA€ MPaKTHYECKOW pPadoThI (C
BU3yaJIbHON OMOPOH).

I'eomeTpuueckas

BEPOATHOCTH
(4 1)

T'eomempuueckas eeposmuocmo. Cayuatinwiii 6b100p MOUKU U3
@ueypul Ha niockocmu, U3 OMpesKd, U3 0yeU OKPYHCHOCMU.

Oceausamp nonamue 2eomMempuyecKoli 6eposamuoCmu.
Yuacmeosamo ¢ oocyrncoenuu pewenusn 3aoauu na
Haxoocoenue 86[)02”’”—!06‘7’1’1611 6 onblimax, npedcmaeuMblx
KakK 6bl60p mMo4YeK U3 MH0O20)20]IbHUKaA, Kpyea, ompe3ka uiu
O0yeu OKPYIHCHOCU, YUCTOBO20 NPOMENCYMKA

HUcnuiTanusa
Bepnyiin
(6 1)

HcnsiTanue. Ycenex u Heynaada. Cepust UCIIBITAHUN 710 TIEPBOTO
ycrexa. Mcneitanus beprymmu. BepostHoctu coObITHMH B
cepun ucnbiTanuil beprymmm. Ilpaktuyeckas pabdora
«cnbiTanus beprynmm».

OcBauBath Ha 0230BOM YPOBHE NMOHSITHSI: HCIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCIBITaHUU (YCIIeX U Heyaya),
cepus HCHOBITAHWM, HACTYIUICHHE IIEpBOrO  ycmexa
(Heynaum), cepust ucnbelTaHuil bepHysm.

Pemars mpocreiimiue 3agauM  Ha  HAXOXKICHHE
BEPOSTHOCTEN COOBITUN B CEPUM HCIBITAHUNA JIO0 MEPBOrO
ycriexa, B TOM 4HCJe ¢ IpUMEHEHUEM (OpMYJbl CyMMbI
reOMETPUYECKON Mporpeccuu (¢ omopoi Ha CIPaBOYHYIO
uH(pOPMAITHIO).

Pemiars mpocreiiimue

3agavuu Ha HaX0XICHUC




BEPOSTHOCTEH  JJEMEHTApHBIX COOBITMH B  Cepuu
ucnelTaHuil bepHyuM, Ha HaXOXACHHE BEPOATHOCTH
ONpPEAEIEHHOTO YHUCIIa YCIIEXOB B CEPUM MCIBITAHUN
Bepnymnnu (¢ BU3yanbHOM onopoit).

H3yuars B X04€ NPAaKTH4YECKON PpadoThI, B TOM YHCIIE C
MOMOIIBIO U POBBIX PECYPCOB, CBOICTBA BEPOSTHOCTH B
cepuM UCIbITaHuN bepHym

Cayuaiinas
BeJINYMHA

(6 4)

CnyuailiHass BeIMYMHA U PACIPEEICHUE BEPOATHOCTEH.
MaremaTueckoe OXUIAHUE M JHCHEPCUS  CIy4ailHOMN
BeMMUMHBL. [IpuMepsl MaTeMaTHYecKOro OXHAaHUS Kak
TEOPETUYECKOI'0 CPEAHEr0 3HAUEHUS BEIMYUHBI.

[TonsiTre o 3akoHe OonpX yucen. MzmMmepenne BeposiTHOCTEH
C MOMOIIbI0 YacToT. [IpuMeHeHne 3aKkoHa OOIbIINX YHCET.

OcBontb Ha 0a30BOM YpPOBHe NOHSITHA. CllydaiiHas
BEJIMYHHA, 3HAYECHUE CIIy4aiiHOM BEJIMYHMHEI,
pacnpeneneHue BEpOSTHOCTEN.

M3ydyare wu o00CyxknaTh IpUMEpPbl JUCKPETHBIX U
HENpPEepbIBHBIX CIIy4alHbIX BEJIMYUH (POCT, BEC YETIOBEKA,
YHUCIEHHOCTh HACEIEHMs], APYTUE U3MEHUNBbIE BEIMYHHBI,
paccMaTpUBaBUIMECS B Kypc€ CTaTHUCTUKM), MOJEJBHBIX
CIlydallHbIX BEJIMYUH, CBSA3aHHBIX CO CIIly4allHBIMH
onbiTaMu (OpocaHHME MOHETBI, UIPAJIBHOW KOCTH, CO
CilydyailHbIM BBIOOPOM U T. II.).

OcBauBarb Ha  0a30BOM  YpPOBHEe  IOHSTHA:
MaTeMaTUYECKOe OXKUAAHUE CIy4YalHOM BEJIMYMHBI KaK
TEOPETUUYECKOE CPEeIHEE 3HAUECHUE, TUCIEPCHS CITydalHON
BEJIIMYMHBI KaK aHAJIOT AUCIEPCHH YHCIOBOr0 Habopa.
Pemare 3axa4M Ha BBIYKMCIEHHE MAaTEMaTHUYECKOrO
OKUJAHUA W JHUCIEPCUU  JUCKPETHOW  CIIy4anlHOU
BEJIMYUHBI 110 3aJlaHHOMY PacIpeleIeHuI0, B TOM YHCIIe
3ajlay, CBSI3aHHBIX CO CTPAaxOBaHUEM U JIoTepesMu (c
HaIpaBJIAOLIeH TOMOIIBIO).

3HAKOMHUTBCA C MAaTEeMATHYECKUM  OXHIAHUEM U
JUCIIEPCUEN HEKOTOPBIX paclpeneseHuil, B TOM YHUCIIe
pacnpeneneHus CiiydaiHOW BETMYMHBI «9UCIIO YCIIEXOB» B
cepuu ucnbITaHui bepHyim.

M3yuyarb yacToTy CcOOBITUS B  NOBTOPSIOLIMXCS
CIIy4aiHBIX OIBITAX KaK CIy4alHYIO BEIIMYUHY.




3HAKOMHUTBCH C 3aKOHOM Oonpimux uucen (B ¢opme
bepnymn): mpu OONBIIOM 4YHCJIE ONBITOB YacTOTa
COOBITHS OITU3KA K €r0 BEPOSTHOCTH.

Pemarp 3a1a4u Ha U3MepeHne BEPOATHOCTEH C TOMOLIbIO
4acToT (C HaIpaBJISIOLIEH TOMOUIBIO).

OO6cyxnaTh pojib 3aKOHA OOJIBIIUX YHUCENT B 000CHOBAHHUH
YaCTOTHOT'O METOZa U3MEPEHUS BEPOSITHOCTEH.
OOcy:xknarb 3aKkoH OOJBIIMX YHUCEN KaK IPOSBICHHE
CTaTHCTHUYECKOW YCTOMUMBOCTH B U3MEHUUBBIX SIBIICHUSX,
pOJb 3aKOHA OOJBIIMX YWCEN B HPUPOJE U B KHU3IHU
YenoBeKa.

O0001menne,
KOHTPOJIb
(10 v)

IIpencraBnenne  naHHblX.  OnwucaTenbHas
BeposarHocTtb CIIy4ailHOr O COOBITHSL.
koMOuHaTOpuKH. CydyallHbIE BEJIMUYUHBI U PACIIPEICIICHNUS.

CTATUCTHUKA.
DeMeHTHI

IoBTOPSATHL M3YyYEHHOE U BBICTPAUBATH CHCTEMY
3HAHHUH.

Pemars 3a1a4u Ha TIpeCTaBICHUE U OMUMCAHUE JaHHBIX.
Pemars 3ag1a4m Ha HAXOXKJEHUE BEPOSITHOCTEN COOBITHH,
B TOM 4YHCJI€ B ONBITaX C PaBHOBO3MOXKHBIMH
3JIEMEHTapHbIMU COOBITHSIMU, BEPOSITHOCTEN
OOBEAMHEHUS W TIEPECEUYCHHUS] COOBITHI, BBIYUCIATH
BEPOSITHOCTH B OMBITAX C CEPUSAMHU CIyYalHbBIX UCTIBITAHUN







HOYPOYHOE IINTAHUPOBAHHUE mno kypcy « AJITEBPA»

7 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara u@poBbIe
n/n Tewa ypoxa Bcero Konrpopiibie | Ipaxririeckue fl[:;yqenml :)lﬁ;)l)a[;oBaTeﬂLHble
padoThI padoThI pecypenI
1 [ToHsITHE PalIMOHATILHOTO YK CJIA 1
5 ApudmeTnueckue AeHCcTBUS C 1
palMOHaIbHBIMH YHCIAMU
3 ApudmeTnueckue A1eHcTBUS C 1
palMOHAIbHBIMU YHCIAMU
4 ApudmeTnueckue 1elcTBUS C 1
palMoOHAIbHBIMU YHCIAMH
5 ApudmeTnueckue 1elcTBUS C 1
paloOHANIbHBIMU YHCIaAMH
5 ApudmeTnueckue A1eHCcTBUS C 1
palMOHAIbHBIMU YHCIIAMU
7 CpaBHeHHUe, yIOps10uUBaHKE 1
palMOHAIbHBIX YU CEN
8 CpaBHeHHUE, yHOps04UBaHUE 1
palnMOHAIbHBIX YU CEN
9 CpaBHeHHUE, yHOpsiJ04UBaHUE 1
palMOHAIbHBIX YU CEN
10 Crenens ¢ HaTypajJbHBIM 1 bubmotexa [JOK
II0Ka3aTeNneM https://m.edsoo.ru/7f4211de



https://m.edsoo.ru/7f4211de

11

Crernenb ¢ HaTypaJIbHbIM
[I0Ka3aTeIeM

bu6moreka [JOK
https://m.edsoo.ru/7f421382

12

Crernenb ¢ HaTypaJIbHBIM
noKa3aTeleM

bu6moreka [JOK
https://m.edsoo.ru/7f42154e

13

Crernenb ¢ HaTypaJIbHBIM
moKa3aTelieM

14

KontponpHas pabora Nel o teme
"Apudmernyeckue AN CTBUS C
panoHaNIbHbIMU ynciaaMy. CTeneHb
C HaTypaJbHBIM ITIOKa3aTenem".

15

PelieHrie OCHOBHBIX 33724 Ha
JIpoOH, MPOIEHTHI U3 PEATTbH O
[IPAKTUKHU

16

Pelienne oCHOBHBIX 3a7a4 Ha
JIpOOH, MPOIIEHTHI U3 PeaibHOMN
MIPaKTUKA

17

Pemenne ocHOBHBIX 3al1ad Ha
IpoOu, IPOIIEHTHI U3 PeabHOU
MIPAKTHKHU

18

Pemenne ocHOBHBIX 3aJa4 Ha
JIpoOH, MPOIIEHTHI U3 PEaTIbHOM
MIPAKTHKHU

19

[Tpu3Haky 1€IMMOCTH, pa3IoKEHHUS
Ha MHOKMTEIHM HATypaJIbHBIX YUCE

20

[Tpu3HaKy 1eIMMOCTH, pa3IokKEHUS
Ha MHOKMTEHM HATypaJIbHBIX YUCE

21

PeanbHbie 3aBucumoctu. [lpsamas n
oOpaTHasi TPOMOPIIMOHATBHOCTH



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

Peanbubie 3aBucumoctu. [Ipsimas u

22 oOpaTHasi IpOIOPLHOHAIBHOCTH
23 Peanbnbie 3aBucumoctu. [Ipsamas u
oOpaTHasi IpOIOPLHOHAIBHOCTH
24 Peanbnbie 3aBucumoctu. [Ipsamas u
oOpaTHasi TPOIOPLHOHAIBHOCTH
o5 KontponpHas pabora Ne2 o reme
"ParnrnonanbHble ypcna"
26 bykBeHHbIE BbIpa)KeHUS bubmorexa [OK
https://m.edsoo.ru/7f41feec
97 [Tepemennsie. Jlonyctumbie
3HAYEHUS [TePEMEHHBIX
28 dopmyibl
29 dopmyibl
[TpeobpazoBanue OyKBEHHBIX
30 BBIPAKECHUM, PACKPBITHE CKOOOK U bubmmorexa [IOK
https://m.edsoo.ru/7f41fafa
MIpUBEAEHUE MOJOOHBIX ClIaraeMbIX
[TpeoGpa3oBanmre OYKBEHHBIX
31 Bblzpaxczﬂnﬁ, paCKpZITI/Ie CKOOOK 1 Bubmorexa [OK
https://m.edsoo.ru/7f41fd70
MIpUBEAEHUE MOJOOHBIX ClIaraeMbIX
[IpeoGpa3zoBaHue OyKBEHHBIX
32 BBIPAXXEHUH, PACKPbITHE CKOOOK U
MIpUBEAEHUE MOJOOHBIX ClIAraeMbIX
33 KonTponbHas padora Ne3 o teme
«byKBEHHBIE BBIPAKECHUS
34 CBoiiCcTBa CTENEHU C HATypaJbHbIM bubmoreka [IOK

IoKas3aTe€jIEM

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



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

35 CBolicTBa CTENEHU C HATyPAJIbHBIM bubmmorexa [IOK
IIOKa3aTelleM https://m.edsoo.ru/7f42154e

36 CBolicTBa CTENEHU C HATYPAJIbHBIM bubmoteka IJOK
IIOKa3aTesieM https://m.edsoo.ru/7f4218be

Bbu6moreka [JOK
37 Muzoroserbr https://m.edsoo.ru/7f42276e
bubmioreka [IOK

38 Muzoroserbr https://m.edso0.ru/7f422930

39 Cnoxxenue, BBIYUTAaHHUE, bubmioreka [IOK
YMHOKEHHE MHOT' OYJICHOB https://m.edsoo.ru/7f422af2

40 Crnoxenne, BRIYUTaHHUE, bubmioreka [IOK
YMHO)>KE€HHE MHOT' O4JICHOB https://m.edsoo.ru/7f422cc8
Crnoxenne, BRIYUTaHHUE, bu6moreka [JOK

41
YMHOKEHHE MHOT' O4JICHOB https://m.edsoo.ru/7f422fca

42 KontponwsHas padora Ned 1o teme
" MHorouJieHb!"

43 @opMyJIbI COKPAILEHHOTO bubmmorexa LIOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a

44 @opMyJIbI COKPAILEHHOTO bubmmoreka LIOK
YMHOXKEHHS https://m.edsoo.ru/7f42464a

45 DopMyJIbI COKPAILEHHOTO bubmmoreka LIOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbI COKPAILIEHHOTO bu6mmorexa IIOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2

47 @opMyJIbl COKPAIIIEHHOTO bubmmorexa [IOK
YMHOXEHUSI https://m.edsoo.ru/7f4251d0

48 Pa3noxxeHrne MHOTOUYJIEHOB Ha bubmoteka [JOK

MHOXHUTCIIN

https://m.edso0.ru/7f423312



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312

49

Paznoxenne MHOTo4JIE€HOB Ha
MHOXUTEIN

bu6moreka [JOK
https://m.edsoo.ru/7f4237fe

50

Paznoxenne MHOTO4JIEHOB Ha
MHOKHUTEIN

bu6moreka [JOK
https://m.edsoo.ru/7f4239de

o1

Paznoxenne MHOrO4JIEHOB Ha
MHOXXHUTEIN

52

KontponpHas pabora Neb o teme
"®opMyJIbl COKpaIIEHHOT O
YMHOXKEHUS

53

YpaBHeHue, npaBuiIa
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTH YPaBHEHUI

o4

JIuneliHOE ypaBHEHUE C OJTHOM
MEPEMEHHOM, pEIICHHUE JIMHEMHBIX
YpaBHEHUI

55

JIuHeliHOe ypaBHEHHUE C OHOU
MEPEMEHHOM, pEIICHHUE JIMHMHBIX
YpaBHEHUI

bu6moreka [JOK
https://m.edsoo.ru/7f420482

56

JIuneitHoe ypaBHEHUE C OHON
NIEPEMEHHON, PELICHUE JINHEUHBIX
YpaBHEHUH

57

Pemenune 3ama4 ¢ HOMOIILIO
YpPaBHEHHI

bubmioreka [IOK
https://m.edsoo.ru/7f42064e

58

Pemenune 3ama4 ¢ HOMOIILIO
YpaBHEHHI

bubmioreka [IOK
https://m.edso0.ru/7f420806

59

Pemenue 3ama4 ¢ mOMOIILIO
YpaBHEHHI

bu6moreka [JOK
https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f4237fe
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KontponeHas pabora Neb mo reme

60 "JIuHeiHOE YpaBHEHHUE C OJTHOM
nepeMeHHon"
61 JluneitHoe ypaBHEHUE C ABYMS bubmmorexa [IOK
MepEeMEHHBIMHU U ero rpaduk https://m.edso00.ru/7f427c32
62 JIuneitHOE ypaBHEHUE C ABYyMS bubmmorexa LIOK
NEpEMEHHBIMU U €TI0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema AByX JTMHEHUHBIX bubmmorexa [IOK
YPaBHEHMI C IBYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema JByX JIMHEHHBIX
yYpaBHEHUH C IBYyMs IT€peMEHHBIMU
65 Cucrema JBYyX JIMHEHHBIX
YpaBHEHUH C ABYyMs [I€PEMEHHBIMU
66 Pemenue cuctemM ypaBHEHHIMA bubmorexa [JOK
https://m.edsoo.ru/7f4284de
67 Pemenue cuctemM ypaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
68 Pemenue cucreM ypaBHEHUH
69 Pemenue cuctem ypaBHeHU# brbamorexa [IOK
https://m.edso0.ru/7f4287d6
70 Pemenue cuctem ypaBHeHU#
71 Pemenue cucrem ypaBHEHHM
KonTtponbsnas padora Ne7 mo teme
79 "JInHelHple ypaBHEHUS C ABYMS bu6mmorexa LIOK
nepeMeHHbIMH. CUCTEMBI https://m.edsoo.ru/7f421044
JIMHEWHBIX ypaBHEHUI""
73 Koopnunara Touku Ha npsMoii brbmorexa [OK

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f427c32
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bu6moreka [JOK

“ HuenoBLIe MpoMerKy Tt https://m.edsoo.ru/7f41dff2
75 YucioBble IPOMEKYTKH
76 Paccrosinue mexay AByMsl TOUKaMU
KOOPJMHATHOM MPSMOKN
77 Paccrosinue mexay IByMsl TOUKaMHU
KOOPJAUHATHOH NPSIMOU
78 IIpsimoyroinbHas cucrema bu6immorexa IIOK
KOOPJIHMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucrema bubmuorexa [IOK
KOOPJMHAT Ha MJIOCKOCTU https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpaduKoB, 3aJaHHBIX bubmmoreka [IOK
dbopmyaamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpaduKoB, 3aJaHHBIX bubmmorexa [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 [Ipumeps! rpaduKoB, 3aJaHHBIX
bopmynamu
84 UYreHnue rpaukoB peaabHbIX bubmmorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 KonTponbHas padora Ne8 o teme
"Koopnunate! u rpaduku’
bubmmorexa [IOK
86 Howsrrie bymiuni https://m.edsogru/7f41ef06
87 I'paduk pyHKIIHHA
88 CpoiicTBa QyHKIMI buGmrorexa ITOK

https://m.edsoo.ru/7f41f078



https://m.edsoo.ru/7f41dff2
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bubmoteka [JOK

89 i i
Crofictsa pymkuii https://m.edsoo.ru/7f41f1fe
Bbu6moreka [JOK
90 JIuueii
MHCHHAA pyHiuHA https://m.edsoo.ru/7f427282
. bubmoteka IJOK
o Jlneiinas dynicums https://m.edsoo.ru/7f427412
92 [Toctpoenue rpaduka TMHEHHOIM bubmmoreka LIOK
byHKIIUN https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TMHENHON
byHKIIUH
94 I'paduk pynxnmm y =[x|
95 I'paduk pynxmmm y =[x|
96 Kontponpnas paboraNe9 mo teme " bu6mmorexa LIOK
Oynkun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHVE OCHOBHBIX MOHSATUN U
97 METOIOB Kypca 7 Kjacca Bubmiorexa [IOK
AOB &3P B ’ https://m.edsoo.ru/7f429c6¢
0000111eHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSTHI U
98 METOIOB Kypca 7 Kjacca Bubmorexa IJOK
AOB 3P . ’ https://m.edsoo.ru/7f429f32
000011IeHNEe 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHSTHI U
99 METOL 0B Kypca 7 Kiacca Bubmiorexa [JOK
AOB KYP . ’ https://m.edsoo.ru/7f42a0e0
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
100 METOZIOB Kypca 7 Kjacca BuGmorexa IJOK
AOB KYP . ’ https://m.edsoo.ru/7f42a27a
000011IeHNE 3HAHUN
101 Hrorosast KOHTpoOJIbHAS paboTa



https://m.edsoo.ru/7f41f1fe
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[ToBTOpEHVE OCHOBHBIX MOHSATUN U

bu6moreka [JOK
102 7 1
METONOB Kypea KiI acea, https://m.edso0.ru/7f42a900
000011ICHHE 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 102 10 0
[TPOIT'PAMME
8 KIIACC
KosauvecTBo yacoB DJIeKTPOHHbBbIE
Ne HMara ungpoBbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero H3yYeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypchl
1 KBanpaTHblil KOpeHb U3 YK CIIa 1 bubmorexa TIOK
P P https://m.edsoo.ru/7f42d452
5 [TonsiTue 06 MppalMoOHATHEHOM 1 bubmotexa [JOK
YUCIe https://m.edsoo.ru/7f42eaaa
3 JlecsaTHIHBIC TPUOJINKCHUS 1
HUppalMOHATIBHBIX YHCE
4 JlecsaTiaHbIC TTPUOINKESHUS 1
UpparvoHaIbHBIX YHCE
5 JleficTBUTEIBHBIC YK CIIA 1
5 CpaBHEHHUE JEeHCTBUTEIbHBIX 1
qucen
7 CpaBHeHHUE EeHCTBUTEIbHBIX 1

YHUCCJI



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

ApudmMeTnueckuii KBapaTHbIN

8
KOpEHb
9 VYpaBHeHue Bua x> = a
10 CBolicTBa apuPMETHUCCKHX bu6mmoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edso00.ru/7f42d862
11 CaoiicTBa apupmeTHIeCKIX bubmotexa [JOK
KBaJPaTHBIX KOPHEN https://m.edso00.ru/7f42d862
[IpeoOpa3zoBaHKE YUCITIOBBIX
12 BBIPOKEHUH, COJlepIKATIIX bubmorexa [JOK
P > COACPAT https://m.edso0.ru/7f42dd26
KBaJpaTHbIE KOPHH
[IpeoOpa3zoBaHME YHCTOBBIX
13 BBIPOKEHUH, COepIKAIIIX bubmorexa [JOK
P » COARPREES https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHH
[IpeoOpa3zoBaHKME YHCIOBBIX
14 BBIPAXKEHU M, COJIEpKATIUX bubmorexa [JOK
P > CONEPRatL https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHH
KonTtponbsnas pabora Ne2 o reme
15 « ApudmeTHuecKnuil KBaJIpaTHbIHI br6amorexa [IOK
P P https://m.edsoo0.ru/7f42e262
KOPEHBY.
16 CTereHb ¢ elIbIM IMOKa3aTeaeM bubmorexa TIOK
t https://m.edsoo.ru/7f4354a4
CranapTHas 3aluch 4ucia.
Pa3mepsl 00bEKTOB OKPYKAFOIIIET O
17 Mupa (OT JIEMEHTAPHBIX YACTHUIL bubmotexa [JOK

JI0 KOCMHYECKHX 0OBEKTOB),
JUINTEIIBHOCTH MPOLIECCOB B
OKpY’KaloIlleM MHUpe

https://m.edso0.ru/7f436098



https://m.edsoo.ru/7f42d862
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https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
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18 CBoliCTBa CTEIICHH C LICJIBIM bubmoteka [JOK
MoKa3aresemM https://m.edso0.ru/7f435648
19 CBoiiCTBa CTEMNEHU C IEIIBLIM bubmoteka IJOK
IoKa3aTeseM https://m.edso0.ru/7f435648
20 CBoiiCcTBa CTEMNEHU C IEJIBIM bu6moreka [JOK
MoKa3aTeseM https://m.edso0.ru/7f435648
21 CBolicTBa CTENEHHU C LIEIBIM bubmotexa [JOK
IIOKa3aTeseM https://m.edso0.ru/7f43599a
99 CBolicTBa CTEIECHH C LIEJIBIM bubmotexa [JOK
MoKa3zaTesemM https://m.edso0.ru/7f435ed6
23 KBanpatHblii TpéxdiieH
24 KBaapatHblii TpéxuiieH
o5 Paznoxkenue kBajpaTHOIO bubmotexa [JOK
TpEXUJICHA HA MHOXKHU TEITH https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBaspaTHOrO bubmotexa [JOK
TPEXWICHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
Kontponbsnas pabotaNe2 mo teme "
27 Crenenun. KBagpaTHbIil TpeX4JIeH. bubmmorexa [IOK
. " https://m.edsoo0.ru/7f42ec80
CranaapTHBIA BUJ] YUCITa»
bu6mmoreka [JOK
28 Adrebpairiecicas 1podk https://m.edso0.ru/7f430382
JlommycTuMBbIe 3HaYEHUS
29 NEPEMEHHBIX, BXOSAIIUX B
anre0panvecKue BhIpaK CHUS
JonycTtumble 3HaYEeHUS
30 MepeMEHHBIX, BXOSIINX B

anredpanvecKue BhIpaK eHus



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
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31 OCHOBHOE CBOWCTBO bu6moreka [JOK
anredpanveckon 1podu https://m.edso0.ru/7f4308e6
bu6mmnoreka [JOK
32 i
Coxpauenite apobeit https://m.edsoo.ru/7f430a8a
bu6mmnoreka [JOK
33 7
Coxpauenite apobeit https://m.edsoo.ru/7f430f44
KonTponbhas pabora Ne3
34 «Anrebpandeckas JpoOb Bubmorexa OK
P APODE - https://m.edso0.ru/7f430f44
CokpareHue 1pooeit».
CrnoxeHue, BEIYUTAaHUE,
35 HOXKEHUE U JIeJICHUE Bubmuorexa OK
™ . https://m.edsoo.ru/7f43128c
anreOpandeckux apooden
CnoxxeHue, BEIYUTAaHUE,
36 HOKEHUE U JICTICHUE Bubmorexa HOK
M A N https://m.edsoo.ru/7f4315c0
anreOpanveckux apoodei
CnoxxeHue, BEIYUTAaHUE,
37 HOXCHME U JICJICHUE Bubmiorexa HOK
M 8 . https://m.edsoo.ru/7f4318c2
anredpanvecKux apoodei
CnoxxeHue, BEIYUTAaHUE,
38 MHOKEHHUE U JeJIeHNE Bubmorexa OK
Y 8 N https://m.edsoo.ru/7f431a20
anredpanveckux npoodei
IIpeoOpa3oBanne BhIpaKEHUH,
39 cop e >iI<)a nX anred znqecm/le bubmorexa HOK
Aepai P https://m.edsoo.ru/7f43259¢
Ipoou
[IpeoGpa3zoBaHue BHIpaKCHHI,
bu6mmoreka [JOK
40 coJiepXKaIlnX ajaredpanvecKue

Ipoou

https://m.edsoo.ru/7f432736
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[IpeoOpa3zoBaHue BBIpAKCHHIA,

41 coJiepXKaIlnX ajaredpanvecKue bubmorexa HOK
Xpob https://m.edso0.ru/7f432736
Kontponsnas pabora Ned o Teme
42 "I[eﬁfTBH;I c aire6paﬂquKHMH bubmrorexa LIOK
ApoGsMu” https://m.edso00.ru/7f431d36
bubmuotexa [JOK
43 Keazpartioe ypasrierine https://m.edsogru/7f42ee1a
44 HenonHoe kBagpaTHOE ypaBHEHHUE bubmioreia LTOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBaapaTHOE ypaBHEHUE bubamorexa [IOK
https://m.edsoo.ru/7f42eela
46 ®opMyna KOpHEH KBaJpaTHOIO bubmuorexa LIOK
ypaBHEHHS https://m.edsoo.ru/7f42f158
47 dopMyna KOpHEH KBaJpaTHOIO bubmmoreka LIOK
YpaBHEHHUS https://m.edso0.ru/7f42{3f6
48 ®opMyna KOpHEH KBaJpaTHOIO bubmmoreka LIOK
YpaBHEHHMS https://m.edsoo.ru/7f42f5a4
bubmotexa [JOK
49 Teopema Bueta https://m.edsof ru/7f42fef0
50 KonTponbsHas padora Ne5 o teme bubmmorexa [IOK
«KBaapaTHbie ypaBHEHUS. https://m.edso00.ru/7t430076
51 Pemienne ypaBHEHU, CBOJSIIMXCS bubmotexa [JOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenune ypaBHeHMil, CBOAAIMXCS bubmuorexa LIOK
K KBaIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimue gpodHO- bu6mmoreka [JOK

panMoOHaJIbHbIEC YPaBHEHUS

https://m.edsoo.ru/7f4328c6
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o4

[Ipocreiimme 1podHO-
palroHaJbHbIC YPABHCHHS

bu6moreka [JOK
https://m.edsoo.ru/7f432b6e

55

Pentenne TekcToBHIX 337124 C
IIOMOUIBIO KBAJAPATHBIX YPABHEHU I

bu6moreka [JOK
https://m.edsoo.ru/7f42f75c

56

Pentenne TekcToBHIX 337124 C
IMOMOUIBIO KBaJAPATHBIX YPABHEHUI

bubmioreka [IOK
https://m.edsoo.ru/7f42f8f6

57

KonTtponbHas paboraNe6 o teme
"KBanpaTHble ypaBHEHMUS,
CBOJAINIMECS K KBaIpaTHBIM. "'

bu6mmoreka [JOK
https://m.edso00.ru/7f4301f2

58

JIuHeiltHOe ypaBHEHUE C IByMS
nepeMeHHbIMH, eTo rpaduk,
MIPUMEPBI PELICHUS YPAaBHEHUH B
LIETBIX YHCIIax

59

JIuHeitHOe ypaBHEHUE C IByMS
MepeMeHHBIMHU, ero rpaduk,
MPUMEPHI PEIICHHS YPaBHEHUH B
LIETBIX YHCIIax

60

JIuHeiiHOe ypaBHEHUE C ABYMS
IIEPEMEHHBIMH, €ro rpauk,
IIPUMEpBI PELIECHUs] ypaBHEHUI B
LEJIBIX YHCIIaxX

61

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHI C JBYMs IIEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHMI C JBYMs IIEPEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHI C IBYMs II€PEMEHHBIMU



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

64

ITpumepsl pelieHus: CUCTEM
HEJIMHEWHBIX YPABHEHUH C JBYyMS
MepEMEHHBIMU

65

[Ipumepsl penieHus cucTeM
HEIMHENHBIX YPAaBHEHUM C IBYMs
IIepEMEHHBIMU

66

I'paduueckas nHTEpIPETALUSL
ypaBHEHUS C IByMs I€PEMEHHBIMU
U CHCTEM JIMHEWHBIX YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU

bubmioreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padmnueckas uuTepnperanus
ypaBHEHUS C IByMs [I€PEMEHHBIMU
U CHCTEM JIMHEWHBIX YPAaBHEHHH C
JBYMsI [I€pEMEHHbBIMU

bubmioreka [IOK
https://m.edso0.ru/7f43d6d6

68

Pemenune TekcToBbIX 3a/1a4 ¢
ITOMOILBIO CUCTEM YPaBHEHHUU

69

Perrenne TekCcTOBBIX 3a1a4 C
IIOMOIIBIO CUCTEM YpPaBHEHUM

70

KonTtponbsnas pabora Ne7 o teme
«CucreMbl ypaBHEHUI»

71

T'II/IC.]'IOBI:IG HepaBCHCTBa H Uux
CBOIiCTBa

72

UucnoBble HEPABEHCTBA U UX
CBOMCTBa

73

HepageHcTBO ¢ 01HON EepeMEeHHON

74

JIuHeliHble HEpaBEHCTBA C OAHOU
MIEPEMEHHON U UX PEIICHUE

bu6moreka [JOK
https://m.edsoo.ru/7f42c692



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

JIvHeiiHbIe HEpABEHCTBA C OJJHOM

bu6moreka [JOK

7 MEPEMEHHON U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 Kontponsnas pabora Ne8 mo teme
«HepaBencTBa»
77 CucreMbl TMHEHHBIX HEPABEHCTB C bubmuotexa [JOK
OJIHOM NEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f42ch88
78 CucreMbl TMHEHHBIX HEPABEHCTB C bubmotexa [JOK
OJTHOM NEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJTHOM TIEPEMEHHOM U UX pEIICHUE
N3o06paxenne pemieHus
80 JMHEHHOr 0 HEPABEHCTBA U UX bubmorexa [JOK
. . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YMCIOBOM MPAMOii
N3o0pakeHne penieHus
81 JMHEHHOT O HEPaBEHCTBA M UX bubmmorexa [IOK
. . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOH MPSMOii
82 Kontponbnas padora Ne9 o reme
"CucreMbl TMHEHHBIX HEPABEHCTBY
bubmuotexa [JOK
83 Honsmite yricuin https://m.edsogru/7f433c12
84 OO6umactb onpeneneHus u bubmuorexa [JOK
MHO’KECTBO 3HAUE€HUHN (PYHKIIUU https://m.edsoo.ru/7f433d84
85 Cnioco0b1 3ananus GyHKIHUN
86 I'paduk pyHKIIHMA
87 CBolicTBa QyHKIIUHU, KX
oToOpakeHue Ha rpaduke
88 UreHne 1 MOCTPOCHHUE rpaduKoB

byHKIHiA



https://m.edsoo.ru/7f42c840
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[Tpumepsl rpadukoB GyHKIIUH,

89
OTPaKAOIIUX PEaIbHBIC ITPOIECCHI
DYHKIUH, OIHUCHIBAIOIINE IIPIMYIO
90 u 2)16 ;lTH O TIPOIIO LHOHaHEHLI}; Bubmorexa HOK
PATHYIO TIPOTTOPH https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTH, UX rpaduku
91 I'unepGomna
92 I'unepGomna
bu6mmoreka [JOK
93 r =x?
pacpuk pymKwin y = X https://m.edsoo.ru/7f4343e2
bu6munoreka [JOK
— 2
%4 Tpaduic dynruwm y = x https://m.edsoo.ru/7f434572
@ =x%,y=x,y=YX,y=
95 |x|'YI;K:(I;)queczoey GH)I(GHZIG ’ bubmorera IOK
- 1IP . P . https://m.edso0.ru/7f434d38
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
96 KontponbsHas padora NelO mo Teme bubmmorexa [IOK
«DyHKIHS https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHSTHI U
97 METOA0B KypPCOB 7 U 8 KIIACCOB Bubmorexa IJOK
AOB KYP . ’ https://m.edsoo.ru/7f4371aa
000011IeH1E 3HAHU
[ToBTOpEHNE OCHOBHBIX MOHSTHI U
98 METOZ0B KYpCOB 7 U 8 Ki1accoB Bubmiorexa IJOK
AOB KYP . ’ https://m.edsoo.ru/7f43736¢
0000111eH1E 3HAHUT
[ToBTOpEHKE OCHOBHBIX MOHSTHI U
99 METOJIOB KypCOB 7 U 8 KJIacCOB bubmiorexa TIOK
Y . ’ https://m.edsoo.ru/7f437510
0000111eH1E 3HAHUHI
[ToBTOpEHKE OCHOBHBIX MOHSITHI U
bu6mmoreka [JOK
100 METOJIOB KypCOB 7 U 8 KJIaCCOB,

0000111eHYE 3HAHU

https://m.edsoo.ru/7f4376b4



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4

101

Hroroast KOHTpoJIbHAS paboTa

bu6moreka [JOK
https://m.edsoo.ru/7f436b88

102

IToBTOpEHHE OCHOBHBIX MOHATHHI U
METOJI0B KYpCOB 7 U § KJIacCOB,
00001IIeHIe 3HAHHA

bubmioreka [IOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102

11

9 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabnbie
padoThI

IIpakTHyeckue
padoThbI

Jara
H3YyYeHUs

JIEKTPOHHBIE
nupposbIe
oOpa3oBare/ibHbIE

pecypchbl

PanmonanpHbIe YKcla,
HppalMoHaJbHbIC YUCIIa, KOHEUHbIS
1 OECKOHEUHBIE JIECITUYHBIE TPOOH

MHOXeCTBO JIEMCTBUTECIbHBIX
YHCCII, JIeCTBUTENbHBIC UM CIIa KaK
OeCKOHEUYHbIE ACCATUYHBIC I[pO6I/I

Bzanmuo ogHO3HAUHOE
COOTBETCTBUE MEXKY MHOKECTBOM
JIEHCTBUTEIHHBIX YHUCEI B
MHO»XECTBOM TOUYEK KOOPAMHATHON
npAMOi

CpaBHeHUE JEUCTBUTEIBHBIX YUCET,
apudmMeTHuecKue AeUCTBUS C
JIEHCTBUTEILHBIMHU YK CIIAMU



https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

[TpubnuxEHHOE 3HaUEHHE
BEJIMYMHBI, TOYHOCTb MIPUOINKEHUS

OkpyriieHne uncen

OkpyriieHue yncen

[Ipuknaka 1 olieHKa Pe3yJIbTATOB
BBIUMCIICHUN

KontponpHas pabora Nel o teme
«Yucna v BEIYUCIICHUS

10

JluneitHoe ypaBHeHuE. Penenne
YpaBHEHUH, CBOASIIIIUXCS K
JIMHEWHBIM

bu6mmorex IJOK
https://m.edsoo.ru/7f43bf66

11

JIuneitnoe ypaBHeHue. Pemenue
YPaBHEHH, CBOASAIIMXCSA K
JIMHEWHBIM

12

JIunelinoe ypaBHeHue. Pemenne
YPaBHEHHM, CBOASAIIMXCS K
JIMHEUHBIM

bu6moreka [JOK
https://m.edsoo.ru/7f43c542

13

JInnelinoe ypaBHenue. Pemenue
YPaBHEHHUM, CBOAAIMXCA K
JIMHEHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542

14

KBanpatHble ypaBHEHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c3d0

15

Peuienne ypaBHeHU, CBOISIIMXCS K
KBaJIpaTHBIM

bubmioreka [IOK
https://m.edsoo.ru/7f43c3d0

16

Pemenue ypaBHeHU, CBOASAIIUXCS K
KBaJIpaTHBIM

17

Kontponpenas pabora Ne2 mo teme
«YpaBHEHHUS C OJTHOW ITEPEMEHHOM»



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

18

Pemenue apoOHO-palinOHAIBHBIX
YpaBHEHHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c9b6

19

Pemenue apoOHO-palimoOHaIbHBIX
YpaBHEHHI

Bbu6moreka [JOK
https://m.edsoo.ru/7f43c9b6

20

Pemenne TekcTOBBIX 3a1a4
anredpandeckuM MeTOI0OM

21

Peimenue TekCTOBBIX 3a/1a4
aJ'Il"e6paI/ILICCKI/IM MCTOAOM

22

Pemenne TekcTOBBIX 3a1a4
anredpanvecKuM METOI0M

23

KonTponbsHas padoraNe3 mo teme
" IpoOHO-panrorajibHbIC
ypaBHEHUS»

24

VYpaBHEHUE C IBYMS I€PEMEHHBIMU
u ero rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHeHHE ¢ IBYMsI TEpPEMEHHBIMU
U ero rpaduk

bu6moreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema AByX JIMHEHUHBIX
ypaBHeHI/Iﬁ C IBYM: IEPEMCHHBIMU
U €€ peleHne

27

Cucrema AByX JIMHEUHBIX
YpaBHEHMI C IBYMs IEpPEMEHHBIMU
U e€ pelrieHue

28

Cucrema AByX JIMHEHHBIX
ypaBHEHUI C IBYMs IIepeMEHHBIMU
U €€ pelieHne



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

29

Cucrema AByX JIMHEHHBIX
YpaBHEHUH C ABYyMs N€PEMEHHBIMU
U e€ pelieHue

30

Pemienne cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyT0o€ — BTOPOM CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEHHOE, a
JIPyroe — BTOPOU CTEIEHU

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

32

Pemenue cucrem nByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEHHOE, a
JIpyroe — BTOPOM CTeleHn

33

Peuienne cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOU CTETEHU

34

['paduueckast uHTEpIIpETAIIS
CHCTEMBI YPaBHEHHH C ABYMSI
nepeMeHHBIMU

35

Pemenne TekcTOBBIX 3a1a4
anreOpandeckumM crocoooM

36

Pertenye TEKCTOBBIX 3aa4
anredpanveckuM CrocoooM

37

KonrtponpHas pabora Ned o teme
"CucTtemsl ypaBHEHUH € ABYyMS
nepeMeHHbIMU "

38

qI/ICJIOBbIe HepaBCHCTBa n nux
CBOMCTBa



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

39 YucioBble HEPAaBEHCTBA U UX bubmuorexa LIOK
cBOiicTBa https://m.edsoo.ru/7f43ad5a
40 JluneitHbIC HEpABEHCTBA C OJTHOU bubmmorexa [IOK
MIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHelinble HEpaBEHCTBA C OHOU bubmotexa [JOK
MIEPEMEHHON U UX PEILECHUE https://m.edsoo.ru/7f43af08
42 JIunelinble HEpaBEHCTBA C OHOU bubmotexa [JOK
MEPEMEHHON U UX pellICHUE https://m.edso0.ru/7f43af08
43 Cucrembl TMHENHBIX HEPABEHCTB C
OJITHOM MEPEMEHHON U UX pELICHUE
44 Cucrembl TMHEHHBIX HEPABEHCTB C
OJHOM MTEPEMEHHOMN U UX pPEIIEHUE
Kontponpnas pabora Ne5 o teme
45 «JIuHeliHbIE HEPaBEHCTBA C OJHON
IIepeMEHHON»
46 KBagpatHbie HepaBeHCTBA U HX bubmmorexa [IOK
pelIeHHe https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBeHCTBA U UX bubmmorexa [IOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBagpaTHbie HEpaBEHCTBA U UX bubmmoreka LIOK
pelieHne https://m.edsoo.ru/7f43b5a2
49 KBanpatHble HepaBeHCTBa U UX
pelieHue
50 KBagpaTHbIe HEpaBeHCTBA U UX
peleHue
I'papuueckas uaTEpIIpEeTaIng
51 HIe)pg;eHCTB u CI/ICTSMI;epaBeHCTB c butmmorexa [IOK

ABYMS ITEPEMECHHBIMU

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



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

I'padpuueckas uHTEpIpETALUS

52 HEPABEHCTB U CHCTEM HEPAaBEHCTB C
JIBYMsI TIEPEMEHHBIMU
53 KontponpeHas pabora Ne6 mo teme
"KBanpaTHble HEpaBeHCTBA"
54 KBangpatnunas Gynkims, e€ rpaduk bubmmorexa LIOK
Y CBOMCTBA https://m.edso00.ru/7f4396¢6
55 KBanpatnunas pyukmnus, e€ rpaduk bubmmorexa [IOK
Y CBOMCTBA https://m.edso00.ru/7f439842
56 KBagpatnunas ¢pynkums, e€ rpadux bubmuotexa [JOK
U CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapa6osa, KOOpAMHATHI BEPIIUHBI
57 na pa6om,1 OCBIZ)II[/IMMGT an bubmorexa [JOK
P ’ P https://m.edsoo.ru/7f439eb4
napadoIIbI
ITapaboia, KOOpAMHATEI BEPUINHEI
58 na pa60m,1 ocr,pciMMe pmp bubmorexa [JOK
P ’ P https://m.edso0.ru/7f43a03a
napadoIbI
[Tapaboia, KOOPIUHATHI BEPIIUHEI
59 napaboibl, 0Cb CHMMETPUH brbmorexa [TOK
P ’ ™ https://m.edsoo.ru/7f43alac
napadoIIbI
[Tapabomna, K00 a e
50 | mapasoms, ococmierpun bGmorera LIOK
P ’ P https://m.edsoo.ru/7f43a31e
napaboIbl
[Tapa6osa, KOOpAMHATHI BEPIIUHBI
P P4 P bu6moreka [JOK
61 napaboIbl, 0Cb CHMMETPHH

napadoIIbI

https://m.edsoo.ru/7f43a526



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

[Tapabomna, KOOpAUHATHI BEPIIMHBI

62 napaboIbl, 0Cb CHMMETPHH
napabobl
63 I'paduku pynkuumit: y = kx, y = kx +
b, y=Kk/X, y=x3, y=vX, y=|X|
64 I'papuku pynkuumit: y =kx, y =kx +
b, y=Kk/X, y=x3, y=vX, y=|X|
65 I'padukn pynkumii: y = kx, y =kx +
b, y=Kk/x, y=x3, y=vX, y=|X|
66 I'papuku pynkuumit: y =kx, y =kx +
b, y=Kk/X, y=x3, y=vX, y=|X|
67 I'padukm pynkumii: y = kx, y =kx +
b, y=Kk/X, y=x3, y=vX, y=|X|
68 I'padpuku pynkuumit: y =kx, y =kx +
b, y=Kk/X, y=x3, y=vX, y=|X|
69 KonTponbHas padoraNe7 mo teme bubmoteka IJOK
"KBagpatnunas Gpyakuus” https://m.edsoo.ru/7f43ab84
70 [TonsiTne yncnoBoO bu6mmoreka [JOK
MOCJIE0BaTEIbHOCTH https://m.edso00.ru/7f43e6c6
3agaHue 1Mmociaen0BaTebHOCTH
71 peﬂyppeHTHoﬁ i)opMynoﬁ u br6amorexa [IOK
https://m.edsoo.ru/7f43ebda
dbopmymoii N-ro uieHa
79 ApudmeTtnueckas u bu6mmorexa IIOK
reoMeTpuuecKasi Iporpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudpmernueckas u bubmmoreka [IOK
reoMeTpudecKasi Iporpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opmyibl N-ro YaeHa bu6mmoreka LIOK

apupMeTHIECKON 1

https://m.edsoo.ru/7f43f58a



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

reOMEeTPUYECKOM MPOrpeccuid,
CYMMBI ITEPBLIX N 4JI€HOB

75

®opmyibl N-ro YaeHa
apupMeTHIECKON 1
reoMEeTPUYECKOM MPOrpeccuil,
CyMMBI IEPBBIX N YJIEHOB

bu6moreka [JOK
https://m.edsoo.ru/7f43ef2c

76

@opmyJisl N-To YjeHa
apupMeTndeckon u
reOMETPUYECKON IPOrpeCcCuil,
CYyMMBI IIEPBBIX N YWICHOB

bubmioreka [IOK
https://m.edsoo.ru/7f43f0c6

77

®opMmyiibl N-TO YjieHa
apudMeTn4ecKon u
reoMEeTPUYECKON TpOorpeccuid,
CYyMMBI IIEPBbIX N 4JIEHOB

bu6mmnoreka [JOK
https://m.edsoo.ru/7f43f72e

78

®opmyibl N-ro YaeHa
apupMeTHIECKON 1
reoMeTPUYECKON MPOrpeccuil,
CyMMBI IIEPBBIX N YWIECHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300paskeHne 4IeHOB
apudMeTnueckon u
reOMETPUYECKON TPOrPECCUi
TOYKaMH Ha KOOPJAMHATHOMN
IJIOCKOCTH

80

N306pakeHne 4ieHoB
apupmMeTnueckon u
reOMEeTPUYECKOM Mporpeccui
TOYKaMH Ha KOOPAUHATHOMN
IJIOCKOCTH



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

81

JIMHEWHBIA U DKCIIOHEHIUATbLHBIA
pocT

82

CnoxHbIE IPOLEHTHI

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

83

CroxHbI€ TPOIEHTHI

bu6moreka [JOK
https://m.edsoo.ru/7f4401a6

84

Kontponenas pabora Ne mo teme
"YUy cII0BBIE ITOCIEN0BATEILHOCTH "

bu6mmoreka [JOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpEHUE, 0000IICHNE 1
cUCTEMAaTH3alMs 3HAHW. 3aMuch,
CpaBHEHHUE, IEHCTBUS C
JIEHCTBUTEILHBIMI Y CIIAMH,
YHCI0BAs MpsAMas

86

[ToBTOpEeHue, 0600IICHNE U
CUCTEeMaTH3alus 3HAHUM.
[IporeHThI, OTHOIICHHUS, TPOTIOPIIUN

87

[ToBTOpEHUE, 000OIICHHE 1
crucTeMaTu3alys 3HaHUH.
Okpyriienue, npulIMKeHne, OLleHKa

88

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaTH3alys 3HaHuM. Pelienne
TEKCTOBBIX 3a7a4 apu(PMETHUCCKIM
crrocooom

bu6mmoreka [JOK
https://m.edso00.ru/7f443pb12

89

[ToBTOpenue, 0600IICHNE U
cucremMartusanuusa 3HaHuu. PelieHne
TEKCTOBBIX 3a71a4 apu(PMETHUCCKIM
crrocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4

[ToBTOpEHue, 0600IICHNE U
cucremMartusanusa 3HaHuu. PelieHne

bu6mmoreka [JOK

%0 TEKCTOBBIX 3324 apu(PMETUIECKUM https://m.edsoo.ru/7f443fea
crocooom
[ToBTOpeHue, 0600IICHNE 1

01 CHUCTEeMAaTH3alus 3HAaHUM. bubmotexa [JOK
[IpeobpazoBanue anreOpandecKux https://m.edsoo.ru/7f4441ca
BBIpAKEHUM, JONYCTUMBbIE 3HAUECHUS
[ToBTOpeHue, 0600IICHNE U

92 crucTeMaTu3aIys 3HaHUH. bu6moreka [JOK
[TpeoOpazoBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPAKEHUH, JOMYCTUMBIE 3HAYCHUS
[ToBTOpEHUE, 0000IICHHE 1

93 CHCTeMaTH3allMs 3HaHUH. bubmoteka [JOK
[Tpeobpa3oBanue anreOpandecKux https://m.edsoo.ru/7f4446f2
BBIPAXKCHUM, JOMYCTUMBIE 3HAUCHUSI
[ToBTOpeHue, 0600IICHNE 1

94 CUCTEMAaTU3alUs 3HAHUM. bubmotexa [JOK
[TpeoOpazoBanue anredpamdecKux https://m.edsoo.ru/7f444a94
BBIPAXKCHUM, JOMYCTUMBIE 3HAUCHUS
[ToBTOpEHuUE, 0000IICHNE 1

95 cucteMaTtu3anus 3HaHui. OyHKIUHA: bubmotexa [JOK
MOCTPOCHUE, CBOMCTBA M3y CHHBIX https://m.edso00.ru/7f444c56
GyHKIUN
[ToBTOpEHue, 0600IICHNE U

96 cucremaTu3anus 3HaHuil. OyHKuu: bubmotexa [JOK

IIOCTPOEHUE, CBOMCTBA N3Y4EHHBIX
byHKIUN

https://m.edsoo.ru/7f444f44



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44

97

[ToBTOpEHue, 0600IICHNE U

cucteMaTtu3anus 3HaHui. OyHKIUH:

IIOCTPOEHHUE, CBOMCTBA U3Y4EHHBIX
GyHKIUH

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

98

[ToBTOpeHue, 0600IICHNE 1

cucteMatu3anus 3HaHui. OyHKIUA:

MOCTPOCHHUE, CBOM CTBA M3YUECHHBIX
GyHKIUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpeHue, 0600IICHNE U
crucTeMaTu3aIys 3HaHUH.
I'padmueckoe perenne ypaBHEHUMA
U X CHCTEM

bubmioreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEHUE, 0000IICHHE 1
cUCTeMaTU3alua 3HaHUU.
I'padmueckoe penieHre ypaBHEHUM
M UX CHUCTEM

101

Htoroas KOHTpoJbHas paboTa

102

O060011IeHHE U CHCTEMATH3AIIHUS
3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102 9

IHOYPOYHOE IINTAHUPOBAHHUE

no kypcy « TEOMETPUS



https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

7 KIIACC

KoanuecrBo yacos DJIeKTPOHHbIE
°
Jlj;n Tewa ypoka Bcero Konrpoaiibie | Tparkririeckite fdl:;:EHl/lﬂ :)lg[()l)al;z]:;eenbﬂble
padoThI padoThI pecypesI
1 [Ipocreiimme reoMmeTpudecKue 1 bu6moteka [IOK
00BEKTHI https://m.edso0.ru/8866b724
bubmmorexa [IOK
2 MuOroyroMIbHIK, HOMAHas 1 https://m.edsolcf ru/8866chba
3 CMeXHBIE U BEPTUKAJIHHBIC YTIIbI 1 bubmorexa [JOK
https://m.eds00.ru/8866c¢5c0
4 CMexHbIE U BEepTUKAJIbHBIE YTIIbI 1 bubmiorexa [JOK
https://m.edso00.ru/8866c7be
5 CMeXHBIE U BEPTUKAJTIHLHBIC YTIIBI 1
6 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1
7 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1
8 CMeXHBIE U BEPTUKATIHHBIC YTIIbI 1
N3mepeHne TMHENHBIX U YTJIOBBIX
9 BEJIMYHH, BBIYUCICHIE OTPE3KOB U 1
YTII0B
H3mepeHune IMHERHBIX U YTIIOBBIX
10 BEJIMYUH, BHIYHCIIEHUE OTPE3KOB U 1 Bubmmorexa [IOK
https://m.edso0.ru/8866c3ea
YTJI0B
N3mepenne MTUHEHHBIX U yTIIOBBIX
11 BEJIMYMH, BBIYUCICHUE OTPE3KOB U 1

yTJI0B



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

12

Kontponbnas pabora Nel mo teme
«ITpocreiime reoMeTpuyecKre

burypsn»

13

[lepumetp u riomans ¢uryp,
COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB

14

[lepumeTtp u omans Guryp,
COCTaBIJICHHBIX U3
IPSIMOYT OJIbHUKOB

15

ITonsTHe o PaBHbIX
TPCYI'OJIbHUKAX U IICPBUYHLIC
MMPEACTABJICHUA O PABHBIX

¢durypax

bu6moreka [JOK
https://m.edso00.ru/8866ce80

16

Tpu npusHaka paBeHCTBa
TPEYTOJIbHAKOB

Bbu6morexa IIOK
https://m.edsoo.ru/8866d1fa

17

Tpu npu3Haka paBeHCTBA
TPEYTOJIbHUKOB

bu6mmoreka [JOK
https://m.edso00.ru/8866d34e

18

Tpu npuzHaka paBeHCTBa
TPEYTOJIbHUKOB

but6moreka [JOK
https://m.edso00.ru/8866e01e

19

Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

20

Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB

21

Tpu npuzHaka paBeHCTBa
TPEYroJIbHUKOB

bu6mmoreka [JOK
https://m.edso00.ru/8866e88e

22

[Ipu3Haku paBeHCcTBa
MPSIMOYT OJIBHBIX TPEYT OJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

Kontponbnas pabora Ne2 mo reme

23 «[Ipu3Haku paBeHCTBA
MPSIMOYT OJIEHBIX TPEYT OJbHUKOB»
CBOICTBO MeMaHbI
24 MPSMOYTOJIBHOTO TPEYT OJIbHUKA buomorexa [JOK
DAY OTIb peyt ’ https://m.edsoo.ru/8866e9ec
MPOBEIEHHOMN K TUIIOTEHY3€
CBOWCTBO MeMaHBI
25 MPSIMOYT OJILHOT'O TPEYT OJIbHHKA,
IIPOBENEHHON K TUIIOTEHY3€
PaBHOOEIpEHHBIC 1 bu6morexa [IOK
26
PaBHOCTOPOHHUE TPEYT OJIbHUKH https://m.edso00.ru/8866d6fa
97 [Ipu3Haku u cBolicTBa bu6muotexa LIOK
paBHOOEIPEHHOT O TPEYTOJIbHUKA https://m.edso0.ru/8866d880
98 [Ipu3HaKku u CBOMCTBa bu6morexa [IOK
paBHOOEIPEHHOT O TPEYTOJIFHUKA https://m.eds00.ru/8866d880
[Ipu3Haku u cBoiicTBa bu6mmorexa [IOK
29
paBHOOEIPEHHOT O TPEYTOJIbHUKA https://m.edso00.ru/8866e26¢
30 HepaseHnctBa B reomerpun
but6mmoreka [JOK
1 H
3 CPABCHCTEA B TeoMeTpHH https://m.edso0.ru/8866e3a2
32 HepaBencrtBa B reomerpun
33 HepaBenctsa B reomeTpun
34 IIpstMOyT OJIBHBIN TPEYTOJIBHUK C bu6motexa [IOK
yriioM B 30° https://m.eds00.ru/8866eb22
35 [IpssMOYTOJIBHBIN TPEYTOJIBHUK C
yraom B 30°
36 Kontponbsnas pabora Ne3 mo Teme bu6moreka [IOK

"TpeyronbHukH"

https://m.edsoo.ru/8866echc



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc

37

[TapamiensHble npsMbIE, KX
CBOMCTBA

Bbub6morexa IIOK
https://m.edsoo0.ru/8866ef64

38

[Iarenit nocrynat EBknmnaa

39

Hakpect nexarue,
COOTBETCTBCHHBIC U
OIHOCTOPOHHU € YIJIBI,
00pa30BaHHBIE MPU ITEPECCUCHUH
MapajuIeIbHBIX MPAMBIX CEKYLIEH

bu6moreka [JOK
https://m.edso0.ru/8866f086

40

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OTHOCTOPOHHU € YIJIBI,
00pa30BaHHbIE MPU MEPECEUCHUH
MapaJuIebHBIX MPAMBIX CEKYLIEH

41

Hakpect nexamue,
COOTBETCTBCHHBIC 1
OOHOCTOPOHHHUE YTJIbI,
00pa30BaHHbIE MPU NEPECEUCHUH
NapajuleIbHBIX IPSIMBIX CEKYIIEH

42

HaerCT JICKAIue,
COOTBCTCTBCHHBIC 1
OAHOCTOPOHHHUC YTJIbI,
O6paSOBaHHBIe IIpH IEPECCUCHUU
NnapaJuiCJIbHbIX IMTPAMBIX ceKyIueﬁ

43

Hakpect nexamue,
COOTBETCTBCHHBIC 1
OOHOCTOPOHHUE YTJIbI,
00pa3oBaHHbIE NPH NTEPECEUCHUH
NapajieabHbIX IPSAMBIX CEKYILEH

Bbu6morexa IIOK
https://m.edso0.ru/8866f3b0



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napajuensHOCTH
OPAMBIX Y€pPE3 PaBEHCTBO

44 paccTOSIHUM OT TOUYEK OJTHOU
MPSIMOU 10 BTOPOU MPSIMOM
45 KonTtponbsnas pabora Ned mo reme
«[TapannenbHbie MpsSMbIE»
46 CymMma yriioB TpeyrojbHUKa Brbmorexa LIOK
https://m.eds00.ru/8866f630
47 CymMa yTiioB TpeyroJibHUKa bubmorexa [JOK
https://m.edso00.ru/8866f8ba
48 BuenHue yribl TpeyrojbHUKa bubmiorexa [JOK
https://m.edsoo.ru/8866fa5e
49 BrenHue yriel TpeyrojbHuKa
50 Kontponbsnas pabora No5 o Teme bu6morexa [IOK
" CymMma yriioB TpeyrojibHuka" https://m.edsoo.ru/8866fe6e
51 OKpyY»KHOCTb, XOpJIbl U AUAMETD, bubmmorexa [{OK
HX CBOWCTBa https://m.eds00.ru/88670800
52 KacarenbHast K OKpY>KHOCTH brbmmorexa LIOK
https://m.edso0.ru/88670e9a
53 OKpy>XHOCTb, BIIUCAHHAS B YT OJ
54 OKpY>XHOCTb, BITUCAHHAS B YT OJ
55 [Tonarue o 'MT, npumeHeHue B bu6moreka IIOK
3ajgadax https://m.edso00.ru/8867013e
56 ITonsitue o I'MT, npumeHeHue B bu6motexa [IOK
3aayax https://m.edso00.ru/88670508
buccekrpuca u cepenuHHbII
57 MEPIEHANKYJISP KakK

TCOMETPUUCCKHUE MECTA TOUYCK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

58 OKpyKHOCTb, OITMCaHHAsA OKOJIO 1 bubmmorexa [{OK
TPEYroJIbHUKa https://m.edso00.ru/88670a62
59 OKpy»KHOCTb, OITMCaHHAs1 OKOJIO 1
TPEYroJIbHUKA
60 OKpy>XHOCTb, BIIUCAHHAS B 1 bubmmorexa [{OK
TPEYTOJIBHUK https://m.edsoo.ru/8867103e
61 OKpy>XHOCTB, BITUCAHHAS B 1
TPEYTOJIbHUK
62 [Ipocreiimne 3agaun Ha 1 bubmotexa IIOK
IIOCTPOEHUE https://m.edso0.ru/88671188
63 [Ipocreiimue 3agaumn Ha 1 bu6motexa [IOK
MOCTPOCHUE https://m.eds00.ru/886712d2
KonTtponbnas paboraNe6 no teme
64 "OKpYyKHOCTb 1 K 1 bubmorexa HOK
Py pYT: | https://m.eds00.ru/88671462
I'eomerpuueckue nocTpoeHus
[ToBTOpeHue u 0000IIeHHE
65 3HAHUM OCHOBHBIX MTOHSATHI U 1 bubmmorexa [JOK
https://m.edso00.ru/886715b6
METOJIOB Kypca 7 Kjacca
but6mmoreka [JOK
66 4 0 1
TOroBA KOMTPOIbHA pabota https://m.edso00.ru/886716ec
[ToBTOpEHUE 1 0000TIIICHIE
67 3HAaHUH OCHOBHBIX IMOHSATHH U 1
METOO0B Kypca 7 Kiacca
[ToBTOpeHue u o6o0LIeHNE
68 3HAaHUN OCHOBHBIX MOHSATUN U 1 bubmorexa HOK
https://m.edso0.ru/886719bc
METOJ0B Kypca 7 Kjiacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

8 KUIIACC

KosnuecTBo yacos DJIEKTPOHHBIE
Ne ara uudposBbie
Tema ypoka KonTpoabubie | IlpakTuuyeckue A op
n/n Bceero U3ydyeHusi | oOpa3oBarTeibHbIE
padoThI padoThI
pecypcsl
1 [Tapaienorpamm, ero Npu3Haku U 1 bubmotexa IIOK
CcBOlcTBa https://m.edsoo.ru/88671af2
5 [Tapasienorpamm, ero Npu3Haku U 1 bu6mmoreka [TOK
CBOICTBA https://m.edso00.ru/88671ca0
3 [Tapannenorpamm, ero npu3Haku U 1 bu6morexa [IOK
CBOMCTBa https://m.eds00.ru/88671cal
YactHble ciaydan
4 napajjieaorpaMmMoB 1 bu6mmorexa [IOK
(MpsAMOYTOIBHUK, pOMO, KBaApaT), https://m.eds00.ru/88671dea
WX MPU3HAKU U CBOMCTBA
YactHble caydan
5 napajuiesorpaMMoB 1 bu6moreka [IOK
(mpsIMOYT OJIBHUK, pOMO, KBaJpat), https://m.edso00.ru/88671f20
UX IIPU3HAKU U CBOMCTBA
YactHble ciaydyan
6 rapa’suiesiorpaMMoB 1 bu6motexa [IOK
(MpsAMOYTOIBHUK, pOMO, KBaApaT), https://m.edso00.ru/8867209c
UX IIPU3HAKYU U CBOMCTBA
bubmmoreka [IOK
7 T 1
pattettit https://m.edso00.ru/88672358



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358

PaBHOOOKas U NpSIMOYTOJIbHAS

Bbub6morexa IIOK

8 Tpamnenuu https://m.edso00.ru/8867252e

9 PaBHOOOKas U MpSIMOYTOJIbHAS bu6mmoreka [JOK
Tpaneunu https://m.edso0.ru/88672858

bu6morexa [IOK
10 Meton yaBoetits Meaatbt https://m.edsocI)l. ru/88672b14

bubmmoreka [JOK
1 Herrrpabrast ciMMeTpH https://m.edsog ru/88672b14

12 KonTponbsHas padora Nel mo teme bubmmorexa [IOK
"YeThIpE€XyroIbHUKH" https://m.eds00.ru/88672c9a

13 Teopema ®aneca u TeopeMa o bu6motexa [IOK
IIPOMOPLIMOHATIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a

14 Cpenssist TMHUS TPEYTOJIbHUKA bubmmorexa [JOK
https://m.edso00.ru/88672e0c

15 Cpensss TMHMS TPEYTOJbHUKA Bu6mmorexa [IOK
https://m.eds00.ru/88672f38

16 Tpamnenus, e€ cpeqHss TUHUS Bu6mmorexa [IOK
https://m.eds00.ru/88672358

17 Tpanenus, e€ cpenssis TMHUA Brbmorexa LIOK
https://m.edso00.ru/88673064

18 [TponoprmoHaabHbIE OTPE3KU Bubmiorexa [OK
https://m.eds00.ru/88673794

19 [TponoprimoHanbHbIE OTPE3KU Bubmmorexa [IOK
https://m.eds00.ru/88673794

20 IlenTp Macc B TpEeyroJbHUKE bubmioreia LIOK
https://m.edso00.ru/886738fc

21 [TonoGHbIE TPEYT OJBHUKU bubmiorexa LIOK

https://m.edso00.ru/88673a78



https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78

99 Tpu npusHaka nogoous bu6mmorexa LIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/88673bae
93 Tpu npusHaka mogoous bu6mmoreka [JOK
TPEYrOJIbHUKOB https://m.eds00.ru/88673d52
24 Tpu npu3HaKa mogoous bubmmorexa [{OK
TPEYTOJIbHUKOB https://m.edso0.ru/8867400e
95 Tpu npuszHaka mogoous
TPEYTroJbHUKOB
26 [Tpumenenue nogobus npu
pELLIEHUH MPAaKTUYECKUX 3a/1a4
97 KonTponbHas padoraNe2 mo teme bu6motexa [IOK
"ITomo6HBIE TPEYTOIBHUKH" https://m.eds00.ru/8867445a
28 CsoiicTBa miomaaci bub6morexa IIOK
reomMeTpudeckux Guryp https://m.edsoo.ru/886745fe
29 dopmyibl A TUIOLIAN bu6mmoreka [TOK
TPEyToJIbHHUKA, TTapajlieorpaMma https://m.eds00.ru/88674860
30 dopMmyibl A1 MI0IAN bu6mmotexa [IOK
TPEYroJIbHUKA, MapaJljelorpaMMa https://m.edso0.ru/88674a22
31 dopmyabl A IUIOLIAN bu6moreka [IOK
TPEyTOJIbHHUKA, TTapajijieorpaMma https://m.edsoo.ru/88674a22
39 DopMyJIbl 1JIs1 TUIOLAIN bu6motexa [IOK
TpPEyToJIbHHUKA, TapajijiesorpaMma https://m.eds00.ru/88675288
33 DopMyJIbl IS TUIOIAN bubmmorexa [IOK
TpEeyToJIbHUKA, TTapajijiesorpaMmma https://m.eds00.ru/8867542c
34 Brranciaenune miomaaeit CIoKHBIX Bbub6morexa IIOK
buryp https://m.edso0.ru/88674e78
35 [Tnomanu ¢puryp Ha KIeTYATOM bub6mmoreka [JOK

Oymare

https://m.edso00.ru/8867473e



https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

36

[Tnomanu nogoOHEIX GuUryp

37 [Tnomaau mogoOHBIX GUTYP
38 3aauu ¢ IPAKTUY €CKUM bubmmorexa [{OK
copiepKaHueM https://m.eds00.ru/88675558
39 3aga4n ¢ MPaKTHIECKUM bu6moTteka [JOK
CoJlep’)KaHuEM https://m.edso00.ru/88675684
40 Pemenune 3amad ¢ mOMOIIBIO METOAA bu6moreka [JOK
BCIIOMOTaTeIbHOW IJIOIIAIN https://m.edso0.ru/88674f90
41 KonTponbsHas padora Ne3 o teme bu6moteka [IOK
"[Tnomans" https://m.edso00.ru/8867579c¢
42 Teopema I[ludaropa u eé bubmmorexa [IOK
IIPUMEHEHUE https://m.edso00.ru/88675918
43 Teopema ITudaropa u eé bu6morexa [IOK
MIPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [ludaropa u eé bubmmorexa [{OK
IIPUMEHEHUE https://m.edso00.ru/88675abc
45 Teopema [Iudaropa u eé
MpUMEHEHUE
46 Teopema Iludaropa u eé
MIpUMEHEHUE
Ormpenenenue
TPUTOHOMETPUYECKUX (PYHKIIMH
g | JSTero yone mpmeayroruoro BuGmorera LIOK
https://m.edso00.ru/88675d32
TPUTOHOMETPUYECKHIE

COOTHOLIECHUS B IIPSIMOYT OJIbBHOM
TPEYTOJIbHUKE



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32

OCHOBHOE TPUTOHOMETPUYECKOE

Bbub6morexa IIOK

48
TOXJIECTBO https://m.edso00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO
Kontponenas paboraNe4 o teme
51 "Teopema I[Tudaropa u Havana bubmorexa [JOK
P \ P https://m.edso00.ru/8a1407e8
TPUTOHOMETPUU
59 Bnucannsle U EHTpaJIBHBIE YTJIbL, bu6muotexa LIOK
YroJl MEXJly KacaTelbHOW U XOpaoi https://m.edsoo.ru/8a1415b2
53 BrircanHbie U IIEHTpaIbHBIE YIJIbI, bubmumoreka [IOK
YToJI MeXKy KacaTelbHON U XOp0i https://m.edso00.ru/8a141940
54 Bnucannble U IEHTpaJIbHBIE YTJIbL, bu6mmoreka LIOK
YTOJI MKy KacaTeIbHOU U XOpAOoH https://m.edsoo.ru/8a141b34
55 VYrasl MeXay XOpAaMH U CEKYIIUMU
56 VYTabl M@Ky XOpAaMH U CeKYLIUMHU
BrnincanHble U onKcaHHBIE
S7 YETBIPEXYT OJIbHUKHU, UX MTPU3HAKH U bubmmorexa [IOK
DPeRT AP https://m.edsoo.ru/8a140f86
CBOMCTBa
BrniucanHbie u onvcaHHbIE
58 YeThIPEXYT OJIbHUKH, UX IPU3HAKHU U bubmiorexa LIOK
. pexyr ’ p https://m.edsoo.ru/8a1416d4
CBOMCTBa
BricanHbie U onucaHHBIC
59 YeThIPEXYT OIbHUKH, UX IPU3HAKHU U bubmmorexa [JOK
. pexy ’ p https://m.edsoo.ru/8a1416d4
CBOIiCTBa
60 IIpumeHeHne CBOMCTB BIIMCAHHBIX U

OIIMCaHHBIX ‘IGTBIpéX}’FOJ'ILHHKOB



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

IIPU PEIIEHUN T€OMETPUIECKUX
3a1a4

[IpuMeHeHue CBOWMCTB BIMCAHHBIX U
OMUCAHHBIX YETHIPEXYT OJIbHUKOB

61 1
MIPH PEIICHUU Te€OMETPUICCKIX
3a1au
62 B3anmHoe pacnoyiokeHue 1Byx 1 bu6moreka [IOK
OKPYXHOCTEH, 0011I1e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
but6moreka [JOK
63 K i 1
ACATIHE OKpYAHOCTEN https://m.edso0o.ru/8a1410a8
KonrtponpHas paboraNeS o reme
64 "VTbl B OKpY’)KHOCTH. Brincanusie 1 bubmorexa OK
Y ' . https://m.edsoo.ru/8al41c88
1 OIMCAHHBIC YETHIPEXYrOJbHUKN
[ToBTOpEHKE OCHO 0 i
6 | werotoskypoonTuSwmccos, | 1 buGotexa LIOK
HOB VP . " ’ https://m.edsoo.ru/8a141ddc
00001IeHne 3HaHUH
[ToBTOpEHVE OCHOBHBIX MOHSATUMN U
66 METOI0B KYpCOB 7 U 8 KJIacCOB 1 bubmorexa IOK
A P . ’ https://m.edsoo.ru/8al4lefe
000011ICHHE 3HAHU I
but6mmoreka [JOK
67 n 0 1
TOTOBAT KOHTPOILHAL pabOTa https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX IOHITHN U
68 METOJIOB KYpCOB 7 U 8 KJIacCOB 1 bubmiorexa [OK
P . ’ https://m.edso0.ru/8al1420ac
00001IeHne 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoiasnsie | IlpakTnueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 OrnpeneneHre TPUTOHOMETPUY €CKUX 1 bu6moteka [IOK
¢dbynkuii yraos ot 0° qo 180° https://m.edso0.ru/8al424bc
2 ®opmyibl IpUBEIECHUS 1
bu6mmoreka [JOK
3 T 1
POPEME ROCHEYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bub6morexa IIOK
5 T 1
copema KocHHycos https://m.edsoo.ru/8al42d5e
bub6mmoreka [JOK
6 T 1
COPEMA CHHYCOB https://m.edsoo.ru/8al42e8a
Teopema cuHyCOB 1
Teopema cuHyCOB 1
9 Haxoxnenue 1yMH CTOPOH U BEIHYHH 1 but6moreka [JOK
YTJIOB TPEYT OJIbHUKOB https://m.eds00.ru/8a1430b0
but6moreka [JOK
10 P 1
CEHHE TREyEORRERReR https://m.edsoo.ru/8al42ac0
bu6moreka IIOK
11 P 1
CIICHIE TPEYTOILHITEOD https://m.edsoo.ru/8al42acQ
bubmmoreka [IOK
12 P 1
CIICHIE TPEYTOILHITEOD https://m.edsoo.ru/8al42acQ
13 Pemenue TpeyronbHUKOB 1 buomiorexa LIOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

IIpakTyeckoe NpuMeHEHNE TEOPEM

bub6morexa IIOK

14
CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTnyeckoe mMpuMEHEHNE TEOPEM
CHHYCOB M KOCHHYCOB
Konrponsnas paboraNel mo teme
16 "Pemenue TpeyronbHUKOB. [1nomaan bubmiorexa [IOK
. N https://m.edsoo.ru/8a14392a
TPEYrOJIbHUKA U YETHIPEXYT OJIbHUKA
but6moreka [JOK
17 [TonsiTre 0 MpeoOpa3zoBaHUU TO00US httos://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE 3JIEMEHTHI bu6motexa LIOK
o00HBIX QUTyYp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE AJIEMEHTHI
MOoTI00HBIX (UTYD
Teopema 0 MPOU3BEIEHUN OTPE3KOB
20 XOpZ, TeOpeMa O MPOU3BEIECHUN bubmmorexa [{OK
OTPE3KOB CEKYIIHX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTelbHON
Teopema o Mpou3BeAECHUH OTPE3KOB
21 XOpJ1, TEOPEMA O IPOU3BENEHUN bu6moteka [IOK
OTPE3KOB CEKYIIUX, TEOpEMa O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTelnbHOI
Teopema o0 MpoOU3BEIEHUU OTPE3KOB
99 XOpA, TeOpeMa O IPOU3BEIECHUN bu6motexa LIOK
OTPE3KOB CEKYIINX, TEOpEMa O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHON
93 [IpuMeHeHuE TeOpeM B pelICHUH bu6morexa [IOK

reOMCTPUYCCKUX 3a/1a4

https://m.edsoo.ru/8a143f06



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

24 IIpumenenue TeopeM B pelIeHUN bu6mmorexa [IOK
Ir€OMETPUYECKUX 3aJ]1a4 https://m.edsoo.ru/8al1443fc
[TpumeHeHue TeOpeM B pelIeHUN bu6mmoreka [IOK

25
FeOMETPUYECKHUX 3a7a4 https://m.edsoo.ru/8a144578

26 O6o6maromuit ypok bubmoreka [JOK
«ITpeobOpa3oBanue mompoous» https://m.edsoo.ru/8al447a8

97 Onpenenenue BEKTOPOB. PU3HUECKUI bubmmoreka [JOK
Y TEOMETPUYECKHUI CMBICIT BEKTOPOB https://m.eds00.ru/8a144960

28 CrnoxeHure U BBIYMTaHUE BEKTOPOB, bubmmorexa [IOK
YMHO)KEHHE BEKTOPA Ha YHCIIO https://m.edsoo.ru/8al44a8c

29 CnoxeHue U BbIYMTaHUE BEKTOPOB, bubmuoreka [IOK
YMHOKEHHE BEKTOpa Ha YUCIIO https://m.edso00.ru/8a144d52

30 CrnoxeHre U BEIYMTaHUE BEKTOPOB,

YMHOXKEHHE BEKTOpa Ha YUCIIO

31 Pa3znoxenue BeKkTopa 1o 1ByM

HEKOJUIMHEAPHBIM BEKTOpam
but6mmoreka [JOK

32 Koopauiatsi Bektopa https://m.edsoo.ru/8al44fbe
CkansipHO€ MPOU3BEICHIE BEKTOPOB,

33 €ro MpuMeHeHHe 11 HaX0XKIeHUs Bu6mmorexa [IOK

https://m.edso0.ru/8a14539¢
JUIMH U YTJIOB
CkanspHoe mpou3BeIeHIE BEKTOPOB,
34 €ro MpUMEHEHHE JIJI1 HAXO0XKCHUS Bubmorexa [IOK
https://m.edsoo.ru/8a14550e
JUTH U YTJIOB
35 Pemenue 3aa4 ¢ TOMOIIBbIO BEKTOPOB bubmorexa [JOK
https://m.edsoo.ru/8al44c3a
bu6mmoreka [JOK
36 Pemienue 3a1a4u ¢ moMoOIbI0 BEKTOPOB

https://m.edsoo.ru/8al1458c4



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

IIpumeHenne BEKTOPOB LIS pELICHUS

37
3a/1a4 (PU3HKH
38 KontponsHas pabora Ne2 1o teme bu6mmoreka [IOK
"BekTopsr" https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPAMHATHI TOUEK HA
MJIOCKOCTH
. bubmmoreka [JOK
40 ¥/PABHEHHC MO https://m.edsoo.ru/8a145c48
41 VYpaBHeHUE NpsAMOi
bu6mmoreka [JOK
42 ¥PABHEHIIE OKPYKHOCTH https://m.edsoo.ru/8a14635a
43 Koopaunatsl Touek nepeceueHust bubmmorexa [IOK
OKPY>KHOCTH M TIPSIMOM https://m.edso00.ru/8a146620
MeTtox KOOpaAMHAT IPU PEIIEHUN
44 reOMETPUYECKHX 3ajaY,
MPAKTUYECKUX 3a7a9
MeTox KOOpAMHAT IIPU PEILIEHUN
45 reOMETPUYECKHX 3a/aY,
MPAKTUYECKUX 3a7a4
MeToa KoOpaAuHAT NMPHU PELICHUH
46 reOMETPUYECKUX 3a]1ad,
MPaKTUYECKUX 3a/1a4
KontponpHas pabora Ne3 o reme
47 "JlekapTOBBI KOOPAVHATHI Ha butamorexa LIOK
| https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
48 [IpaBuIbHBIE MHOTOYTOJIBHUKH, bu6morexa [IOK

BBIYHCIICHUC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

Bbu6morexa IIOK

49 Huenom. Jlnuta okpysKHOCTH https://m.eds00.ru/8a1472c8
bubmmorexa [{OK
>0 Hueno . JlmHa OkpyKHOCTH https://m.edsog ru/8al47i4c
ol JnvHa 1yru OKpy>KHOCTH
52 Panuannas mepa yria Bubmiorexa [OK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cCeKTOpa, CerMeHTa Bubmmorexa [IOK
https://m.eds00.ru/8a147426
54 [Tnomane kpyra, cekropa, CEerMeHTa bubmorexa [IOK
https://m.edso00.ru/8a147750
55 [Tnomane kpyra, cekropa, CEerMeHTa bubmorexa [TOK
https://m.edsoo.ru/8a147750
56 [ToHsTHE O ABUKEHUH MJIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8a147c82
o7 [TapannenbHpI TEPEHOC, TOBOPOT bubmiorexa LIOK
https://m.edsoo.ru/8a147f16
58 [TapannenpHBIN TEPEHOC, TOBOPOT bubmorexa [JOK
https://m.edso00.ru/8a147f16
59 ITapajiensHbIl IEPEHOC, IIOBOPOT
60 [TapanenpHBIN TEPEHOC, ITOBOPOT
61 [IpuMeHeHue NBH)KEHUH TTPU PELICHUN bubmmorexa [IOK
3a1a4 https://m.edsoo.ru/8a1480e2
Kontponpnas pabora Ned o Temam
62 "IIpaBUIBHBIE MHOT OYT OJIBHUKHU.
OKpyKHOCTb. JIBH>)KEHUS NTOCKOCTH"
63 [ToBTOpeHue, 0000IICHHE, bu6mmoreka [JOK

cucTeMaTtu3anus 3HaHui. Miamepenue

https://m.edsoo.ru/8a148524



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
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r€OMETPUYECKUX BEJTUYHH.
TpeyronbHUKH

64

[ToBTOpeHue, 0600IICHKE,
CHCTEeMaTH3aIns 3HaHUH.
[TapannenpHbIC U TEPHIECHIUKYIISIPHBIC
psIMbIE

bubmumoreka [IOK
https://m.edso00.ru/8a148650

65

[ToBTOpenue, 06o0IICHNE,
CHCTEeMaTH3aIus 3HAHUH.
OkpyxHOCTb U KpyT. ['eomerpuueckue
MOCTPOEHUS. YTIIbI B OKPYKHOCTHU

66

[ToBTOpeHue, 0000IICHHE,
CHCTEMAaTH3allMs 3HaHWH. Brircanubie
Y OIMCaHHBIEC OKPYKHOCTH
MHOTOYT'OJIbHHKOB

67

WroroBast KoHTposIbHAS paboTa

bu6moreka [JOK
https://m.edso00.ru/8a148920

68

[ToBTOpenue, 0600MICHKE,
CUcreMatTusanus 3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

HOYPOYHOE IINTAHUPOBAHMUE 1o kypcy «BEPOATHOCTD u CTATUCTHUKA»

7 KITACC
KosauuyectBo 4yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoasnsbie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
1 [IpencraBieHre 1aHHBIX B 1 bu6morexa [IOK
TadMax https://m.edsoo0.ru/863ec1f8
) IIpakTyeckue BBIYUCICHUS 110 1 bu6motexa LIOK
TaOJIMYHBIM TaHHBIM https://m.edsoo.ru/863ec324
3 N3Bnedyenre u uHTEpOpeTaIUs 1 bu6morexa [IOK
TAOINYHBIX TAHHBIX https://m.edsoo.ru/863ec78e
4 [Tpaktnueckas padota "TabGauubr" 1 1
I'papuueckoe npeacraBieHue
5 JTaHHBIX B BUJIE KPYT'OBBIX, 1 bu6moreka [IOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JIuarpamMmm
UreHue U OCTPOEHUE JUATPAMM.
6 [Tpumepsl eM(]i)r a(bI/IqI:ECKI/II:( 1 Bu6mmorexa [JOK
PHMEPREA P https://m.edso00.ru/863ed602
JIuarpamMmm
7 [TpakTuueckas padora 1 1 bubmmorexa [IOK
"Jlnarpammpr" https://m.edso0.ru/863ed72e
3 Yucnossie Habopsl. CpegHee 1 bubmmorexa [{OK
apupMeTHieckoe https://m.edso00.ru/863ed846



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

9 Yucnoseie Habopsl. Cpennee bubmmorexa [{OK
apudmeTHIecKoe https://m.edsoo.ru/863ed846
10 Menuana yncnoBoro Habopa. bu6morexa [IOK
VY CcTOMYNBOCTE MEAUAHEI https://m.edsoo.ru/863edb3e
1 Menuana ynciioBoro Habopa.
YV CTOMYHUBOCTh MEIHUAHBI
12 [Tpaktuueckas padora "Cpennue bubmmoreka [{OK
3HaYeHus" https://m.edsoo.ru/863edc6a
HauGonbiiee 1 HanMeHbBIIIEE
13 3HAYEHUS YUCIOBOr0 Habopa. bubmorexa [TOK
https://m.edsoo.ru/863ee07a
Pazmax
HawnbGomblee 1 HauMEHbBIIIEE
14 3HAYEHHUS YUCIIOBOI0 Habopa.
Pazmax
Hawubomnbiee 1 HanMeHbIIIES
15 3HAYEHUS YUCIIOBOT0 Habopa.
Pazmax
Kontponbaas padoraNel mo
16 TeManIZ "Hpe)lcgaBneHHe JTAHHBIX. bubmiorexa [IOK
https://m.edso00.ru/863ee390
OmnucarenbHas CTaTUCTUKA"
17 CrnyuaiiHasi U3BMEHYHBOCTD bu6motexa [IOK
(mpumepsr) https://m.edsoo.ru/863ee4bc
18 YacToTa 3Ha4YeHU B MaCCUBE bubmumoreka [IOK
JTAHHBIX https://m.edsoo.ru/863ee69c
but6mmoreka [JOK
19 Ipynmuponia https://m.edsog ru/863ee9do
20 I'ucrorpamMmbl



https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0

Bbu6morexa IIOK

21 Fcrorpamnet https://m.edsoo.ru/863eeelc

9 [TpakTHueckas padota bu6mmoreka [IOK
"CiyyaliHasi U3BMEHYUBOCTD " https://m.edso00.ru/863eecc8
I'pad, BepimHa, pedpo.

23 HI}))e()ll)CTaEneHHe 31;)1:1)11/1 c bubmiorexa [IOK

https://m.edsoo.ru/863eef52

nomo1uipo rpagda
CrerieHb (BaJIGHTHOCTD )

24 BepIIMHBL. Yucio péoep u bu6motexa [IOK
CyMMapHasi CTENEeHb BEPIIIHH. https://m.edso00.ru/863ef0ba
Llenp u nuka
Iens u nuki. Ilyte B rpage.

o5 [IpencraBiieHre o CBI3HOCTH Bbub6morexa IIOK
rpada, 00 OpreHTHPOBAaHHBIX https://m.edso0.ru/863ef236
rpadax

26 Kontponpenas pabora Ne2 mo teme bu6mmoreka [IOK
«Cry4aitHasg U3MEHUYHUBOCTh» https://m.edso00.ru/863ef3b2

97 Crny4aiiHbI{ OIBIT U CIIy4aitHOE bu6moteka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTb 1 4acToTa COOBITHSI.

28 Posib ManoBeposSITHBIX 1 bu6moteka [IOK
MPAKTUYECKU JI0CTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHI B IPUPOJIE U B OOIIECTBE

29 MoHerta u urpajapHasi KOCTh B
TEOPHUH BEPOSATHOCTEN

30 [TpakTnyeckas pabora "Hacrora bu6morexa [IOK

BBINaICHUS opJia”

https://m.edsoo.ru/863ef8a8



https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
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31 . BeposiTHOCTB citydaitHOro 1 bubmmorexa [{OK
coobrTus" https://m.edso0.ru/863f0186
K 6ota Ne3
| Kommommspter i nerme |
- oCP | YA https://m.edsoo.ru/863efa24
COOBITHA
33 [ToBTOpeHue, 06o0IICHNHE. 1 bu6moreka [JOK
OnucarenbHast CTATUCTHKA https://m.edsoo.ru/863efbaa
[ToBTOpEHue, 0600IICHME.
34 BeposarHOCT city4aiiHOro 1 bubmmorexa LHOK
p y https://m.edso0.ru/863efecO
COOBITUSA
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



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

8 KUIIACC

KosauuecTBo 4yacoB DJIeKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 IIpencraBienne JaHHBIX. 1 bubmmorexa [IOK
OnucaTenbHasi CTATUCTUKA https://m.eds00.ru/863f029e
5 CayyaiiHast U3MEHUUBOCTb. 1 bubmmoreka LIOK
Cpennue yncinoBoro Habopa https://m.edso0.ru/863f03fc
3 Cnyuaiiable coObITHS. BeposiTHOCTH 1 bubmuorexa LIOK
1 4aCTOThI https://m.eds00.ru/863f0578
Kiaccuueckue mopenu reopuun
4 BEPOSITHOCTEW: MOHETA U UTPajIbHAs 1 bubmorexa [TOK
p ' p https://m.edso00.ru/863f076¢
KOCTh
bu6mmoreka [JOK
5 O 1
TICTOHCHIE https://m.eds00.ru/863f0a50
bubmioreka [IOK
6 0 1
Jluctiepeits {HEAI0BOrO Habopa https://m.eds00.ru/863f0a50
7 CranaapTHOE OTKJIOHEHHE 1 bubmmorexa [IOK
YHUCIIOBOTO Habopa https://m.edso00.ru/863f0bfe
bubmioreka [IOK
8 1
JlarpamMe! pacceBatis https://m.edso00.ru/863f0ea6
bubmioreka [IOK
9 M 1
HOMECTRO, HOMHOIKCCTEO https://m.edso0.ru/863f1180
Onepanuu HajJ MHOXECTBaAMU:
10 061,: ;HGHI/IGI[HC eceuyeHne 1 bubmmorexa [IOK
A » TeP ’ https://m.edso0.ru/863f143c
JIOTIOJTHEHH &



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
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CaoiicTBa onepauuii Haj
MHOXKECTBaAMU: TIEPEMECTUTEIBHOEC,

bu6mmoreka [JOK

11
coueTaTeNnbHoe, https://m.edsoo.ru/863f1784
pacrnpenenuTeIbHOe, BKIFOYEHUS

12 I'paduueckoe npeacraBieHne bubmmoreka LIOK
MHOXECTB https://m.edso0.ru/863f198¢c

13 KontponpHas paboraNel no remam
"Cratuctuka. Muoxecrna"

14 DnemMeHTapHbIe COOBITHS. bubmmorexa [IOK
CnyuaiiHble COOBITHS https://m.edso0.ru/863fldec
Bimaronpusarcreyromue

15 3JIeMeHIT)a HEIE ZO6H:ITI/I$I Bubmrorexa IOK

P o https://m.edsoo.ru/863fldec
BepositHocTH COOBITHIA
bnaronpusgrcrsyronmme
16 3neMeHIT)a HEIE z06L:ITI/I}I Bubmiorexa LIOK
P o https://m.eds00.ru/863f1f72
BepositHOCTH COOBITHIA
OMNBITHI ¢ PABHOBO3MOXHBIMHU
17 3JIEMEHTAPHBIMU COOBITUIMU Bubmmorexa LHOK
. pu ' https://m.edsoo.ru/863f21ca
Cayyaitnslii BEIOOp
OMBITHI C PABHOBO3MOKHBIMH
18 3JIEMEHTAPHBIMU COOBITUSIMU Brbmmorexa OK
Ty ' https://m.edsoo.ru/863f21ca
Crny4aiiHblii BBIOOD
[TpakTueckas padota "ONBITHI C

19 ABHOBO3M O)KHBIMHA Bubmmorexa LIOK
P " https://m.edso00.ru/863f235a
AJIIEMEHTAPHBIMU COOBITHSIMU

20 Jlepeso bu6moreka [JOK

https://m.edsoo.ru/863f2a4e



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
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CBoiicTBa iepeBa: €AMHCTBEHHOCTh
MyTH, CYIIIECCTBOBAHUE BUCAY €M

bu6mmoreka [JOK

21 BEPILUMHBI, CBA3b MEXIY YUCIOM https://m.edsoo.ru/863f2bac
BEPIIHMH M YUCIIOM pEOEp
bu6mmoreka [JOK
22 Hpao ywokerms https://m.eds00.ru/863f2cd8
bubmioreka [IOK
23 Hpapio M okeHIs https://m.edso00.ru/863f2e36
bubmioreka [IOK
24 Hporisonoioskioe codITie https://m.edsoo.ru/863f2f8a
o5 Huarpamma Diinepa. O0bequHeHNE bubmuorexa [IOK
U TIepeceueHne CoOObITUI https://m.edso00.ru/863f3214
26 HecoBmectabie coobrTusi. Dopmyia bubmotexa [JOK
CIIO)KEHHUS BEPOATHOCTEH https://m.eds00.ru/863f3372
97 HecoBmectHbie coObITHs. DopMmyna bubmmorexa [IOK
CII0’KEHUS BEPOSTHOCTEMN https://m.eds00.ru/863f3764
[IpaBuiio yMHOXKEHUS
98 BEPOSITHOCTEN. Y CIIOBHAs bubmmotexa [IOK
BeposITHOCTh. He3aBucrumeble https://m.eds00.ru/863f38ae
COOBITHS
[TpaBuii0 YMHOXKEHUS
29 BEPOSITHOCTEN. Y CIIOBHASA bubmuorexa [JOK
BEpOSATHOCTh. HezaBucumbie https://m.eds00.ru/863f3b06
COOBITUA
30 IIpencraBnenue ciy4aitHOro bubmuorexa LIOK
HKCIEPUMEHTA B BUJE JepeBa https://m.edsoo.ru/863f3che
31 [IpencraBnenue ciydaitHOro Bbu6moreka [JOK

AKCIIEPUMEHTA B BUJIC IepEBa

https://m.edsoo.ru/863f3f20
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[ToBTOpenue, o6o0LIICHHE.

bu6mmoreka [JOK
32 [IpencraBiieHUE TaHHBIX. 1
https://m.eds00.ru/863f4128
OmnucartenbHas CTATUCTHKA
33 [ToBTOpenue, o6o6menue. ['padur 1 bubmorexa [JOK
https://m.edso0.ru/863f4312
KontponpHas paboraNe2 o remam
34 "CnyualiHble COOBITHS. 1
Beposrnocts. I'pagsr”
OBHIEE KOJIMYECTBO HACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KJIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
ara uugpoBbie
Ne n/m Tema ypoka Kountpoabnubie | Ilpakruyeckue A p
Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
bubmioreka [IOK
1 IT 1
PEICTABIICHIC JaHHRn https://m.edso00.ru/863f47ea
2 OnwucarenpHas CTATUCTHKA 1 bubmmorexa [IOK
https://m.edso0.ru/863f47ea
3 Onepanuu HaJl COOBITUAMU 1
4 HezaBucumoctb coObITHi
bubmioreka [IOK
5 Kom6 1
OMOHHETOPHO® NPABHIO yMHOMCHHA https://m.edso00.ru/863f4e16
6 [TepecranoBku. ®akropuan. Coueranus u 1 bubmorexa [JOK
YHUCIJIO COYETAaHUU https://m.eds00.ru/863f4e16
bu6moreka [JOK
7 T IT 1
PEYTOIBHILK LdCKI https://m.eds00.ru/863f5014
[IpakTuueckas pabota "Breruncinenue
3 BEPOSITHOCTEN C UCIIOIB30BAHUEM 1 1 bubmmotexa [IOK
KOMOMHATOPHBIX (PYHKIMH 3JIEKTPOHHBIX https://m.eds00.ru/863f5208
Ta0muI"
I'eomeTrpuueckas BepossTHOCTb. CydailHbIi
9 BBIOOP TOYKHU U3 (PUTYPHI HA TIJIOCKOCTH, U3 1 bubmorexa [JOK
P P ’ https://m.edso0.ru/863f5884
OTpe3Ka, U3 AYTH OKPYKHOCTU
I'eomeTrpuueckas BeposATHOCTb. CydailHbIi
10 BBIOOp TOYKU U3 (PUTYpBI HA IUIOCKOCTH, U3 1 bu6amorexa [IOK
p P ’ https://m.eds00.ru/863f5a50
OTpe3Ka, U3 AYTH OKPYKHOCTH
I'eomerpudeckas BeposTHOCTh. CiyyaliHbIN
11 BBIOOp TOYKH U3 (PUTYPBI HA TUTOCKOCTH, U3 1 bubmmorexa [IOK
P P ’ https://m.edso0.ru/863f5bfe
oTpe3Ka, U3 YT OKPY>KHOCTH



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
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I'eomeTrpuueckas BeposTHOCTb. CydailHbIi

12 BBIOOP TOYKH U3 (PUTYPHI HA INIOCKOCTH, U3 bubmmorexa [IOK
https://m.eds00.ru/863f5e10
OTpe3Ka, U3 AYTH OKPY>KHOCTU
13 UcnbiTanue. Ycnex u Heygava. Cepust bubmotexa [JOK
HCIBITAHMI 10 IEPBOro ycrexa https://m.eds00.ru/863f6162
14 UcnpiTanue. Ycnex u Heygada. Cepust bubmoteka IJOK
HCIBITAHUM 10 IIEPBOTrO ycIexa https://m.eds00.ru/863f6356
15 Ucneitanue. Ycenex u Heynaya. Cepust
UCIIBITAHUI JI0 TIEPBOTO ycrexa
16 Hcnertanus bepnymm. BepostHocTr bubmmoreka LIOK
COOBITHI B CEpHH HCTIBITAHUN bepHymm https://m.edso0.ru/863f64d2
17 Hcnertanus bepnymm. BepostHocTn bu6mmorexa IIOK
cOOBITHH B cepuu UcnblTaHu bepHynau https://m.eds00.ru/863f6680
18 [IpakTuueckas pabora "UcnbsiTanus bubmotexa [JOK
bepuymm" https://m.edso00.ru/863f67de
19 CrnyyaliHasi BeIMYMHA U pacnpeeyieHue bubmotexa [JOK
BEPOSITHOCTEN https://m.eds00.ru/863f6b44
20 MaremaTH4ecKoe OKUJAHUE U TUCIEPCUS bubmuotexa [JOK
CIIy4ailHOW BEJIMYUHBI https://m.edso00.ru/863f6da6
[Tpumepsl MaTEeMaTHUYECKOTO OKUaHUS KaK
21 TEOPETUYECKOT0 CPEAHEr0 3HAUCHUS brbmrorexa LIOK
https://m.eds00.ru/863f6f86
BEIUYUHBI
bubmioreka [IOK
22 [Tonsitre 0 3aKkoHE OONBIIMX YU CET https://m.edsoo.ru/863f7 2c4
93 N3mepenne BEpOATHOCTEN € OMOIIBIO bu6immorexa IIOK
4acToT https://m.eds00.ru/863f7652
bu6moreka [JOK
24 [TpumeHenune 3akoHa OONBIINX YUCEI https:/m.edsoo.ru/863F7116
o5 O6o0011eHe, cucTeMaTH3alys 3HaHUM. bu6mmorexa LIOK

IIpencraBnenre naHHBIX

https://m.edso00.ru/863f783c¢
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26 OO0o006111eHE, CHCTEMATH3AIIA 3HAHUH. 1
OnucareyibHast CTATHCTHKA
O000111eHE, cUcTEMAaTU3aMs 3HAHUH.
27 IIpencraBnenue ganHBIX. OTnHcaTeNLHAS 1 bubmorexa TOK
el A ’ https://m.edso00.ru/863f893a
CTATHCTHKA
28 O060011eHNe, CHCTeMaTH3aIs 3HAHUH. 1 bubmoteka IJOK
BepostHOCTb ciryyaliHOrO COOBITHS https://m.edso00.ru/863f7ade
O0o006111eHM e, CHCTEMAaTH3aIs] 3HAHMIA.
29 BeposaTHOCTE ciydaiiHOro coOBITHS 1 bubmorexa HOK
P i ’ https://m.eds00.ru/863f7c9c
DneMeHThl KOMOWHATOPUKU
30 OO0o006111eHE, CHCTEMATH3AIHs] 3HAHMIA. 1 bubmioreka [IOK
DneMeHThl KOMOMHATOPUKH https://m.edso00.ru/863f7e54
O000111eHE, cUcTEMAaTH3allMs 3HAHUH.
31 OneMeHThH KOMOMHATOPUKHU. CllydaiiHbie 1 bubmorexa HOK
PHKH. LIy https://m.eds00.ru/863f8408
BEJIMYMHBI U PACIIPEICIICHUS
39 O060011eHNE, CHCTeMaTH3aIUs 3HAaHUH. 1 bubmoteka IJOK
CrnydaiiHble BEIMUYUHBI U pacipeeeHus https://m.edso00.ru/863f861a
bu6mmoreka [JOK
33 n 3 1
TOrOBas KORTPO/IbHAA pabota https://m.edso00.ru/863f8b56
34 O0006111eHME, CHCTEMATH3AIMS 3HAHUI 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/863f893a
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O IIPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

*Anrebpa, 8 kinacc/ Mepansik A.T'., Tlononckuit B.b., SAxup M.C.; O01iecTBO ¢ orpaHUuYe€HHON OTBETCTBEHHOCTHIO M3narenbekuii
neHTp «BEHTAHA-TPA®»; Akiinoneproe obmectBo «M3narenbctBo «lIpocBemnenney
» Anre6pa, 9 knacc/ Mepsnsik A T, [Tononckuii B.b., AAxup M.C.; O61mecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO M3narensckuit
neHtp «BEHTAHA-I'PA®y; Axunoneproe obiectBo «M3narenbctBo «IIpocBeiiennes
 Anrebpa, 7: 6a3oBbIil ypoBeHb/MakapbrueB FO. H., Munmiok H. T'., Hemkos K. W., Cysoposa C. b.;nox pegakuueii TensikoBCKoro
C. A., UznarensctBO «IIpocBemenue
* ['eomerpus, 8 kimacc/ Mep3nsak A.L'., [Tononckuii B.b., SIlxup M.C.; nox penakmueii [Togonsckoro B.E., O6mecTBo ¢ orpaHnueHHOM
orBeTcTBeHHOCThIO U3naTennsckuii menTp « BEHTAHA-I'PA®y»; AxknmonepHoe obmectBo «3natenscTBo «IIpocBemenues
* ['eomerpus, 9 kinacc/ Mepamsik A.T'., Ilonouckuit B.b., SIxkup M.C.; noxg penakiueii [logonsckoro B.E., O61iecTBo ¢ orpaHu4eHHOM
otBeTcTBeHHOCTHIO M3naTenbckuit ientp « BEHTAHA-I'PA®y; AxkuimonepHoe obmectBo «M3narensctBo «IIpocseniennes
* ['eometpust, 7-9 ximaccel/ Atanacsu JI.C., byry3os B.®., Kagomiies C.b. u npyrue, AxkmuonepHoe oomectBo «M3marenscTBo

«IIpocBemenune»



e BeposTHOCTh 1 cTaTHcTHKA,7-9 Kiacchl/ 6a30BbIN ypoBeHb: B 1BYX uacTsax/ Beicoukuit U. P., Smenko W. B.; mox penakuuei

Amenko U. B. Axkumoneproe o6mectBo «M3narenscTBo «IIpocBeiienuey
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