I'ocynapcTBeHHOE Or0KETHOE 001Ie00pa3oBaTesbHOe yupexaeHne Camapckoii obnactu cpenusas obmeodpaszoBaTenpHas mkosa umeHu ['epos Coserckoro coroza M. I1.
Kpbiruna c. KabanoBka MyHuimnansHoro paiiona Kunens - Uepkacckuii Camapckoii obsactu

PACCMOTPEHO COT'JIACOBAHO YTBEPXJIEHO
Ha 3aceqanuu [IIMO Y4YUTEIb, OTBETCTBEHHBIN 32 YP JTUPEKTOP IIKOJIBI

/laponosa T.A../ /Kapsruna C.A./ /TannkuHa JI.A./
IIpoTtokon Nel or 27.08.2025 28.08.2025 [Ipuxa3z Ne ..... 29.08.2025

AJJAIITUPOBAHHASA PABOYASA ITPOT'PAMMA

yueOHoro npeamera «MaremMaTuka
U1 oOyJaromuxcs 7-9 KiaaccoB

3P (BapuaHT 7)

Vuntenn: I1aBaosa C.A.

Kabanoska, 2025



PabGouas mporpamma mo ydeOHOMYy mpenMery «Maremaruka» (0a30BbIi ypoBeHB) (TpenMeTHas o001acTh
«Marematnka u wuH(poOpmaruka») (Jajee COOTBETCTBEHHO — MporpaMMa II0 MaTeMaTWKe, MaTeMaThKa) BKIIFOYAeT
MOSICHUTEIIbHYIO 3aIUCKY, COepKaHue 00yUeHUS, TUTAHUPYEMbIC PE3yabTaThl OCBOCHUS IIPOTPAMMBI IT0 MAaTEMaTHKE.

[HOACHUTEJIbHA A 3AITNCKA

Pabouas mporpamma mo mareMaTHke AJisi 00ydaroluXcsl ¢ 3aJepKKOoM ncuxuuyeckoro paszpurus (nanee — 3I1P) Ha
YpOBHE OCHOBHOTO 0011[ero 00pa30BaHus MOJArOTOBIEHAa Ha OCHOBE DeepaibHOrO rocyJapCTBEHHOTO 00pa30BaTeIbHOTO
cTaHaapTa ocHOBHOro obmero oopazoBanus (IIpukasz Mwunnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) (manmee -—
OI'OC 000), denepanbHON agaNTUPOBAHHOW 00pa30BaTEIHLHOM MPOTPAaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS IS
00yYaromMxcsi C OrpaHUYCHHBIMHU BO3MOXXHOCTIMU 3710poBbs (IIpukas Munmnpocsemienust Poccun ot 24 Hosiops 2022 1. Ne
1025), ®enepanbHoii paboyeil mporpaMMbl OCHOBHOIO 00IIEro oOpa3oBaHus M0 y4ueOHOMY mnpeaMmery «MaremaTukay,
®denepanbHOM MpPOrpaMMbl BOCHUTAHUS, C YYETOM pacOpeleleHHbIX IO KiaccaMm MpPOBEPSEMbIX TPEOOBAHHMA K
pesyapraram ocBoeHusi denepanbHON aganTUpoBaHHOW 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHUs
JUTst 0Oy4aroIIUXCsl € 3a/IEPKKOM MCUXUYECKOTO pa3BuTusd. B paboueil mporpamMme yuTeHbl uaeu 1 nojoxxenus Konuenuuu
pa3BUTHs MareMaTuyeckoro oopasosanus B Poccuiickoit deneparium.

O01mas xapaktepucTuka yue0Horo npeamera «MareMaTuka

VYyeOublii npeamer «MaTemaTuka» BXOAUT B MpeaMEeTHYr oOnacte «Marematuka u uHPopMatuka». OH
CIIOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIBLHON KYIBTYpPhl M JIOTHYECKOTO MBILUIEHUS, POPMUPOBAHUIO YMEHHMSI MOIB30BATHCS
IrOpPUTMAaMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TIOBCEIHEBHOM KU3HU OOyYaroUIuXcs ¢
3I1P. YyeOHblli mpeaMeT pa3BUBAET MBILIUICHHE, MPOCTPAHCTBEHHOE BOOOpa)keHUE, (PYHKIIMOHAJIBHYIO TPaMOTHOCTb,
YMEHHUSI BOCIIPUHUMATh U KPUTUYECKU aHAIU3UPOBATh HH(OPMALIMIO, IPEICTABICHHYIO B Pa3IMYHbIX (POpMax.

OOyueHue maremaTvke Aa€T BO3MOXHOCTb pa3BuBaTh y oOyudaromuxcs ¢ 3[IP Tounyro, paunoHalbHyl |
MH(POPMATUBHYIO peub, yMEHHE OTOUpaTh Hanbosee NOAXOASIINE A3bIKOBbIE, CHMBOJIMYECKHUE, TpadUUeCKUe CPECTBa IS
BBIPAXXCHUS CYKICHUHN U HAITIAIHOIO UX IIPEACTABICHUS.



Heo0xonuMbpIM KOMITOHEHTOM OOIIel KyJbTYphl B COBPEMEHHOM TOJIKOBAaHWUHU SIBISIETCA 0OIee 3HAKOMCTBO C
METO/IaMH TO3HAHUS JAEHCTBUTEIBHOCTH, MPEICTABICHUE O MPEIMETE U METOJAaX MATEMATUKH, UX OTIMYUN OT METOJO0B
JIPYTHUX €CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX MPUMEHCHUS MATeMATUKH JJI PEIICHUS HAYYHBIX H
MPUKIAIHBIX 3a7ad. Takum oOpa3oM, MaTeMaTH4yeckoe oOpa3oBaHME BHOCHUT CBOM BKJIaa B (opMupoBaHue oOIIeit
KYJIBTYpPbl YEJIOBEKA.

N3yueHrne MareMaTUKd TakKXKe CIOCOOCTBYET ACTETHYECKOMY BOCHUTAHHUIO YEJIOBEKA, MOHUMAHUIO KPacoThl U
U3SIIECTBA MATEMAaTHUYE€CKUX PACCYKJICHUH, BOCIIPUATUIO TEOMETPUUECKUX (DOPM, YCBOCHHUIO HI€ CUMMETPUH.

[IporpamMmma oTpakaeT cojepkaHue oOydeHus mnpeameTry «MaremaTuka» ¢ y4eTOM OCOOBIX 00pa30BaTENIbHBIX
notpebHocteit oOyuaronuxcst ¢ 3IIP. OBnanenue y4eOHbIM npeameToM «MaremaThka» MpeacTaBlIeT ONPEAeIICHHYIO
cinoxHocTh s yvammxcsa ¢ 3[IP. V oOyuaromuxcs ¢ 3[IP nambosee BbIpakeHbl OTCTaBaHUSA B Pa3BUTHM CIIOBECHO-
JIOTUYECKUX (DOPM MBIILICHHUS, IOATOMY a0CTpPaKTHBIE U OTBJICUCHHBIE KATETOPUH UM TPYJIHOJOCTYIHBL. B ToxXe Bpems
IPY CIIEIMATIEHOM O0y4YeHUH 00YyYaroluecss MOTYT BBIMOMHATH 3a7aHusl 1o anroputMy. OHU BOCHIPUUMYHKBHI K TTOMOIITH,
MOTYT BBITIOJIHUTH TEPEHOC Ha AaHAJOTUYHOE 3aJaHhe YCBOCHHOTO crmocoba pemieHuss. CHIDKEHHE pPa3BUTHUSA
MBICIIUTENIBHBIX ONEpalMid W 3aMEIJICHHOE CTAHOBJICHUE JIOTMYECKUX JICMCTBUM NPUBOJIAT K HEIOCTATOYHOU
OCMBICIICHHOCTH COBEPIIAEMbIX YUE€OHBIX AEHCTBUI. Y 00yUYalOMIMXCs 3aTPYyJHEHbI CYETHBIE BHIYUCICHUS, TPOU3BOJUMBIE
B yM€. B MUChbMEHHBIX BEIYUCIIEHUSX OHU MOTYT MPOIYCKaTh OAWH U3 MPOMEXYTOUYHBIX maroB. [Ipu paboTe ¢ YuciIoBbIMU
BBIPAQKEHUSMH, BBIUUCICHHUEM MX 3HAYEHUS MOTYT HE YyJEp>KUBaATh NMPaBUJIbHBIA MOPsAOK aeucTBuid. [lpu ynporienuu,
npeoOpa3oBaHuM BbIpakeHUM ydamuecs ¢ 3[IP He MOryT caMOCTOSATENbHO MPUHSTH PEIIEHHE O MOCIeI0BATEILHOCTU
BBITIOTHEHUS JIeUCTBUNA. KOHKPETHOCTh MBINUICHUS OCJOXKHSIET YCBOEHHUSI HaBbIKA PEIICHHS ypaBHEHUM, HEPaBEHCTB,
cucTeMbl ypaBHeHUM. VM Maj0/10CTyITHO COBEpIIICHUE 0OPAaTUMBIX ONIEpaIUi.

Huskuii ypoBeHb pa3BUTHUSI JOTUYECKHMX OIEpaluid, HEAOCTATOYHAss OOOOIIEHHOCTh MBIIUICHUS 3aTPYIHSIOT
u3ydeHue TeMbl «DyHKIIUN»: IpH onpeeieHn (yHKIMOHAILHON 3aBUCUMOCTH, MPU OMKUCAHUU TpadUyecKOr CUTYyaluH,
UCIIOJIb3Ysl TEOMETPUUECKH, anreOpandeckuid, GQyHKIMOHAIBHBIN s3bIKH. Hepenko yuamiuecss He BUAST Pa3HUIIBI MEXKITY
00JacThIO onpeeneHust GYHKIIMKA U 00JIaCThIO 3HAYCHUH.

Pemenue 3amau conpspkeHO ¢ TPYAHOCTAMU O(GOPMIICHUST KPATKOW 3aluCH, TPOBEICHUS aHalu3a YCIOBHs 3aa4H,
BbIIeNIeHUs cymecTBeHHOro. ObOyuatomuecs ¢ 3I1P 3aTpymHstoTcst ciaenath yMO3akiIOueHHE OT OOIIero K 4acTHOMY,
HEPEJIKO BHIOMPAIOT HEPAIIMOHAILHEIE CIIOCOOBI PEIICHMSI, HHOT/Ia OTPAHUYUBAIOTCS MAaHUTTYJIAIASIMU C YACTIaMHU.

[Ipn wu3yyeHum reomerpuyeckoro marepuana ooOyuwaromuecs ¢ 3[IP crankuBaroTCs € TpPYyAHOCTBIO J€NaTh
JIOTUYECKUE BBIBOJIbI, CTPOUTH MOCJEAOBaTEIbHbIE paccyxacHus. HempouHble 3HaHUS OCHOBHBIX TEOPEM TE€OMETPUU



MPUBOJUT K OIMMOKAaM B PENICHUU TeoMeTpUYecKuX 3amad. OOydarommecss MOTyT MOJIMEHUTh (popmyily, HEMpPaBHIBHO
NpUMEHUTH TeopeMy. K cepbe3HbIM OIMOKaM B PEIICHUHU 3a/ad MPUBOAST HEAOCTATOYHO Pa3BHUTHIC MPOCTPAHCTBEHHBIC
npeacTaBieHusl. UM CIIOKHO BBINOJHUTH YEPTEK K YCIOBUIO, B MUCHBMEHHBIX pabOTaX OHM HE MOTYT MPUBECTH
OOBSICHEHHE K YEPTEKY.

To4YHOCTh 3alIOMHHAHUS U BOCIPOU3BEACHUS yUeOHOI0 MaTepuana CHUKEHBI 110 MPUYMHE CI1a00CTH MHECTHYECKOU
JeATEIbHOCTH, Cy>KeHusi oobema namatu. O6yuaroniumces ¢ 311P TpebyeTcst 6oJibllie BpeMEHU Ha 3aKperuieHue MaTtepuara,
aKTyalu3alus 3HaHUH 10 Onope NpU BOCIIPOU3BEICHUU.

Jlist ipeoiosieHus TPYIHOCTEN B M3yYeHUU ydeOHoro npeamera «MaremaTtuka» HeoOXoAauma ajanrtanus oobemMa u
XapakTepa yuyeOHOro maTepuaia K MO3HaBaTelIbHBIM BO3MOKHOCTSAM yuamuxcs ¢ 3[IP. Crnenyer y4eOHbIN MaTepuan
MPENOHOCUTH HEOOJIBIITUMU MOPLMSIMHU, YCIOXKHSIS €ro MOCTENEeHHO, U3bICKUBATh CIIOCOOBI a/IalTallud TPYAHBIX 3aJJaHUH,
HEKOTOpbIE TEMbl JaBaTh KaK O3HAKOMUTEJbHBIC; HCKIIOYAaTh OTIEIbHBIE TPYIHBIE JI0KA3aTEIbCTBA; TEOPETUYECKUI
MaTepuaJl PEKOMEHJYETCS H3ydaTbh B IPOLIECCE NPAKTUYECKON IEATENBHOCTH MO pemeHuro 3anad. OpraHnyeckoe
€IMHCTBO MPAKTUYECKOW M YMCTBEHHOW JEATEIHHOCTH YYAIIUXCS HA YPOKaX MAaTEMAaTHKU CIOCOOCTBYIOT MPOYHOMY U
CO3HATEIPHOMY YCBOCHHIO OA3MCHBIX MATEMATHUECKUX 3HAHUI ¥ YMEHUM.

«AJITEBPA». 7-9 KJIACCbI

Hesun n3yyenust yueOHOro Kypca

Anrebpa sBISETCS OJJHUM U3 OMOPHBIX KypPCOB OCHOBHOM IIIKOJIBI: OHA 00ECIEYNBAET N3YUCHUE APYTUX AUCHUIUIMH,
KaK €CTeCTBEHHOHAYYHOI'0, TAK ¥ TYMaHUTAapPHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO JIJIsl MPOJAOJKEHHUST 00pa30BaHMs U B
MOBCEIHEBHOM XM3HU. Pa3BuTre y 00y4aronmxcss HayYHbIX MPECTABICHUHN O MTPOUCXOKICHUN
U CYIIHOCTH aJIreOpanyecKux adCTpaKIUil, clloco0e OTpaKeHHsI MaTeMaTUYE€CKOM HayKOM SIBIEHUI U TPOLIECCOB B
pUpoJIe U 00IIeCTBE, POJIM MAaTEMATHUYECKOTO MOJISTMPOBAHHS B HAYYHOM MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET
(hopMUPOBAHNIO HAYYHOTO MUPOBO33PEHHSI M KAUECTB MBIIIUICHHUS, HEOOXOAMUMBIX IS aJaliTAIlliA B COBPEMEHHOM
urdpoBom obiectse. M3ydeHue anreOpbl eCTECTBEHHBIM 00pa3oM 00eClieurnBaeT pa3BUTHE YMEHUS HaOJ10/1aTh,
CpPaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIIIUICHUSI, CTIOCOOHOCTH apryMEHTUPOBAHHO
00OCHOBBIBaTh CBOM JIEUCTBHSI M BHIBOIBI, (DOpMyIIHpoBaTh yTBepKAeHUsl. OCBOeHUE Kypca anreOpbl 00eceurnBaeT
pPa3BUTHE JIOTUYECKOTO MBIIIUICHUS] 00YUYaIOIIUXCS: OHU UCTIONB3YIOT JIETyKTUBHbBIC U MHAYKTHBHBIE PACCYKICHUS,
000011IeHre U KOHKpPETU3aIlnio, abcTparupoBanue u anajgoruto. O0ydenue anredpe npenonaraeT 3HauuTeIbHbI 00bEM
CaMOCTOSITENIHOM JEATEIbHOCTH 00YYaroIIUXCsl, IOATOMY CaMOCTOATEIbHOE PELICHHUE 3a/1a4 €CTECTBEHHBIM 00pa3oM
SBIISIETCS pean3alueil e TeIbHOCTHOTO MPUHIIUIA O0YyUYEHHUS.



B crpykrype mporpammbl yueOHOTO Kypca «AnreOpa» OCHOBHOW IIIKOJIBI OCHOBHOE€ MECTO 3aHUMAIOT
COJIePKATeIIbHO-METOINYECKNE JMHUU: «YHcia W BBIYUCICHHSY; «ANTeOpandeckue BBIPpAXKCHUSN»;, «YPaBHCHUS W
HepaBeHCTBa»; «DyHkiun». Kaxnaas U3 3TUX collepxKaTeIbHO-METOUYECKUX JIMHUN pa3BUBAETCA HA MPOTSKEHUH TPEX
JeT WU3YYEHHS Kypca, €CTECTBEHHBIM OOpa3oM TMepervieTasch U B3aUMOJICUCTBYS C JIPyTMMHU €ro JuHusMH. B Xxonue
M3YUYCHHUS Kypca 00yqarouuMesl TPUXOJIUTCS JTJOTUYECKH PacCykAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN 3bIK. B
CBSI3U C ATUM IIeJeco00pa3HO BKJIIOYUTH B MPOrpaMMy HEKOTOpPbI€ OCHOBBI JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC
paszensl MaTeMaTH4ecKoro oOpa3oBaHHS M CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOIIMMHUCS OCHOB YHHBEPCAIBHOIO
MaTeMaTH4YEeCKOro si3blka. TakuM 00pa3oM, MOXKHO YTBEpP)KJaTh, YTO COJEPKATEILHOW U CTPYKTYpPHOW OCOOEHHOCTBHIO
Kypca «AnreOpay sIBJISICTCS €r0 HUHTEIPUPOBAHHBIN XapaKTep.

Copepxanue nuHUM «Yuclia W BBIYHCICHUS CIYXKUT OCHOBOM JUIsl JajJbHEHIIEro W3y4YeHUs MaTeMaTHKH,
CIIOCOOCTBYET Pa3BUTUIO y OOYYarONIMXCS JIOTHYECKOTO MBIIUICHUs, (OPMUPOBAHUIO YMEHUS TI0JIb30BAThCS
QITOPUTMAMH, a TAKXKe MPUOOPETCHUIO MPAKTUUECKHX HABBIKOB, HEOOXOAMMBIX JJIsl MOBCEIHEBHOM >XKWU3HU. Pa3Butne
MOHATUS O YHUCJIE B OCHOBHOHM INKOJIE CBA3aHO C PAIMOHAIBHBIMU U HPPAMOHAIBHBIMU YHUCIAMH, (POpMUPOBAHHEM
MPEACTaBICHUN O AEHCTBUTEIIBHOM YHCIIE. 3aBEpPIICHUE OCBOCHUS YMCIOBOM JIMHUM OTHECEHO K CTapIIeMy 3BEHY OOIIEero
oOpa3oBaHHUs.

Conepxanue IBYyX aiareOpanyeckux JUHUN — «AJreOpandyeckue BBIPAKECHUS» U «YPABHEHUS M HEPABEHCTBA»
criocoOCTBYeT (POPMHUPOBAHUIO y OOYUYaIONIMXCS MaTEMaTUYECKOTo ammnapaTta, HEOOXOJMMOro MJisg pEIIeHUs 3ajay
MaTeMaTUKH, CMEXKHBIX MPEIMETOB U MPAKTHUKO-OPUCHTUPOBAHHBIX 3a/ady. B OCHOBHOHM mikoJie y4eOHbIH Marepuan
IPYIIUPYETCS BOKPYT PAIMOHAIBHBIX BBIpaKEHHM. Anrebpa IEeMOHCTpUPYET 3HAYCHUE MATEMaTHUKH KakK sI3bIKa IS
MOCTPOCHUST MAaTeMAaTHYECKUX MOJENICH, OMMCaHusl TIPOIIECCOB U SIBIICHUM pealibHOro Mupa. B 3amaun oOyuenus anredpe
BXOJIAT TakXKe JalIbHEMIee pa3BUTHE AITOPUTMHUECKOTO MBIIIEHUS, HEOOX0AUMOT0, B YACTHOCTH, JIJI OCBOCHHUS Kypca
nH(OPMATUKHU, U OBJIAJICHUE HABBIKAMH JIETYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHne CUMBOJIBHBIX (POPM BHOCHUT CBOMA
cnenupUYeCcKuii BKJIa/1 B pa3BUTHE BOOOPAXKEHHS, CIIOCOOHOCTEN K MATEMAaTUUYE€CKOMY TBOPUYECTBY.

Copepxanue (QpyHKIIMOHAIBHO-TpaUUECKO JIMHUKM HAIEJICHO Ha TMOJyYeHUE MIKOJIbHUKAMH 3HAHUM O (hYHKIIHMSX
KaK Ba)KHEHIIIeW MaTeMaTWYeCKOW MOJIETH Uil ONUCAHUS W HMCCIENOBAaHUS Pa3HOOOpPA3HBIX MPOIECCOB M SBICHUA B
npupoae u oOmiecTBe. M3ydenne 3TOro marepuaina CrocoOCTBYET Pa3BUTHIO y OOYUYAIOIMIUXCS YMEHHs HCIIOIh30BaTh
pa3TUYHBIC BRIPA3UTEILHBIE CPECTBA S3bIKA MATEMATHKNA — CIIOBECHBIE, CHMBOJIMYECKHUE, TpaQUIecKue, BHOCUT BKJIA] B
(dhopmMupoBaHUE NMPECTABICHUIN O PO MAaTEMATUKU B PA3BUTUM LIUBUIIU3AIUU U KYJIbTYPHI.



MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yyeOHOMY miiaHy B 7-9 kiaccax uzydaercs yueOHbIM Kypc «AnreOpay, KOTOPbIM BKIIIOYAET CIETYIOLIUE
OCHOBHBIE pa3fielibl cosiepkanus: «Hucna u BoIYUCICHU, «ANredpaniecKkie BRIpaXeHus», « Y paBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

OO11ee YncIo0 YacoB, PEKOMEHOBAaHHBIX JIJIsl U3yueHus anreopsl B 7-9 kmaccax - 306 wacos: 7 kiacce- 102 gaca (3
yaca B HeJento), 8 kiace -102 yaca (3 yaca B Hegento), 9 kiacc — 102 yaca (3 yaca B HEZENIO).

COHEPXXAHUE YYUEBHOI'O KYPCA «AJITEBPA» (ITO TOAAM OBYUEHIM )
7 KUIIACC

Yucaa 1 BLIYMCIECHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, Mepexoa OT OaHOM Qopmbl 3ammcu Apodeit k apyroi. Ilonstue
palMOHAIBHOIO YHWCIA, 3alUCh, CPaBHEHHE, YINOPSIOYMBAHHWE PALMOHAIBHBIX uuceln. Apudmerndyeckue IEHCTBUS C
palMoHalbHBIMU YnciaaMu. Pemenue 3a1a4 u3 peanbHON MPAaKTUKU HA YacTH, Ha Ipo0u.

CreneHpb ¢ HaTypaJIbHBIM [TOKa3aTeNIeM: Olpe/ieieHne, IpeoOpa3oBaHue BhIPAKEHUI HA OCHOBE ONPEACTICHMS], 3al1iCh
OOJIBLINX YHCEIL.

[TpoueHTsl, 3anmuch MNPOIEHTOB B BUIE ApoOU U ApoOU B BUJIE NMPOLEHTOB. TpH OCHOBHBIE 3ajjaud HA MPOICHTHI,
pEILIeHNE 3a4a4 U3 pealbHOM MPAKTHKHU.

[IpumeHeHne NpU3HAKOB JEIMMOCTH, Pa3J0KEHHE Ha MHOXKHUTEIN HaTyPAJIbHbBIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsiMasi U oOpaTHasi IPOIOPLIMOHATIBHOCTH.

AJuire0OpanvecKkue BbIPaKeHUs!

[lepemeHHblE, YKCIOBOE 3HAYEHWE BBIPAKEHUS C TNepeMeHHOW. JlomycThmble 3HA4YeHHs TEPEMEHHBIX.
[IpencraBienne 3aBUCUMOCTH MEX]y BeJIMUMHAMU B BUie (hopMyIibl. Beruucnenus no gopmymnam.

[TpeoOpa3oBanre OYKBEHHBIX BBIPAKEHHI, TOXKIECTBEHHO PABHBIC BBIPAXKEHUS, MpaBUiIa MPeoOpa3oBaHUs CyMM U
NPOU3BEACHUH, TPaBUJIa PACKPBITHS CKOOOK U MPUBEACHUS OJOOHBIX C1araeéMbIX.

CBONCTBA CTENEHU C HATYPAIBHBIM II0KA3aTEJIEM.

OpHounens! 1 MHOTOWIEHBl. CTeneHb MHOTOwIeHa. ClloKeHUe, BBIYMTAHUE, YMHOKXEHUE MHOTOWIEHOB. DOpMYyIIbI



COKpPAIIEHHOIO YMHOXKEHHMs: KBaJgpaT CyMMbl M KBajapaT pasHocTH. Popmyna pa3HOCTH KBaAparoB. PasnoxeHue
MHOTOWICHOB Ha MHOKHUTEIIH.

YpaBHeHus

VYpaBHEHUE, KOPEHb YpaBHEHUs, ITpaBuiia NpeoOpa3oBaHusl ypaBHEHMSI, PABHOCUIBHOCTh YPaBHEHU.

JIuHeliHOE ypaBHEHME C OJHOW IIEPEMEHHOW, YHCIIO KOPHEM JIMHEWHOrO YpPABHEHHWs, DEIICHUE JIMHEUHBIX
ypaBHeHMI. COCTaBIICHHE YPABHEHUH I10 YCIIOBHIO 3a/1a4i. PelieHne TEKCTOBBIX 3a/1a4 ¢ MOMOLIBIO YPABHEHU .

*JIMHEeHOE ypaBHEHHE C JBYMs NEPEMEHHBIMM M ero rpaduk . CucreMa IBYX JIMHEHHBIX ypaBHEHHMH C IByMS
nepeMeHHbIMH. Pelienue cucreMm ypaBHEHHUI criocoOoM MocTaHOBKU. [IprMephl pereHus: TeKCTOBBIX 3a7a4 C MOMOIIbIO
CUCTEM YpPaBHECHHUH.

DOyHKUNHA

Koopannara Touku Ha npsmou. YUuciioBble NMPOMEXKYTKH. PaccTosiHMe MeXay ABYMs TOYKaAaMU KOOPAMHATHOM
MIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu Ox m Oy. AOcuucca M OpMHATa TOYKM Ha KOOPJWHATHOM IJIOCKOCTH.
[Tpumeps! rpadukoB, 3aaaHHbIX Gopmynamu. UTeHue rpadikoB peaTbHbIX 3aBUCHMOCTEH.

[Monstue pynkpm. ['paduk Gyaxmmu. Cpoiicta GpyHkimid. Jluneitnas ¢pynkmus, e€ rpaduk. ['padux pynkmun y = kx
+ b. *I'padpuueckoe perieHre JMHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUN ™.

8 KUIACC

Yuciia ¥ BIYMCICHUSA

KBanmparueiii kopenb u3 uuncia. *[lonstue o0 wuppannoHanibHOM uyHcie. JlecsaTHUuHble NPUOTIKEHUS
uppanuoHagbHbIX yucen*. CBOHCTBA apU(PMETHUECKUX KBAJAPATHBIX KOPHEW M WX NPUMEHEHHE K IPeoOpa3oBaHUIO
YHCJIOBBIX BBIPAXKEHUI U BBIUMCICHUAM. *J|elicTBUTENbHBIE Yncia *.

CreneHb C UENbIM MoKa3zaTeaeM u €€ cBorcTBa. CTaHaapTHAS 3aMKUCh YUCTA.

AJuredpanvecKkue BbIPaKeHUs

KBagpaTHsbIil TpEXUIIEH; pa3I0KeHUE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEIIN.

Anrebpanyeckass J1po6b. OCHOBHOE CBOWMCTBO anreOpanueckoil apodu. CrokeHue, BbIUUTAHUE, YMHOXKEHHE,
JieJieHne anredpandeckux ApoOei. ParoHanbHble BRIpaXKEHUs U UX IPEOOPa30OBaHHUE.




YpaBHeHUS U HEPABEHCTBA

KBangpartHoe ypaBHeHme, (opmyrna KopHed KBaapaTHoro ypaBHeHus. *Teopema Buera* Pemenue ypaBHeHWMIA,
CBOZSILLIUXCS K TMHEHHBIM U KBaApaTHeIM. [IpocTelinime 1poOHO-pallioHaNIbHbIE YPABHEHHS.

*'paduueckass mHTEpOpETALMs] YPAaBHEHH C JBYMsI MEPEMEHHBIMU U CHCTEM JIMHEWHBIX YpPaBHEHUU C JIBYyMs
nepemMeHHbIMU *, [Ipumepsl peleHnsi CHCTEM HEJTMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU.

Peliienne TeKCTOBBIX 3aj1au anreOpanyeckuM CriocoOOM.

HucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW II€peMEHHOW. PaBHOCHUIIBHOCTH HEPABEHCTB.
JIuHeliHbIe HEPABEHCTBA C OJHOM NepeMEHHONW. CUCTEMBI TMHENHBIX HEPABEHCTB C OJIHOW ITEPEMEHHOM.

DyHKIMHA

[Tonsitue dynkuuu. O6macTh onpeaeneHns 1 MHOKECTBO 3HaUeHU GpyHKIuu. CriocoObl 3aanus QyHKIIHMA.

I'padux Qyskiuu. Yrtenue cBoiicTB QyHkiuu mo e€ rpaduxy. [Ipumepsl rpadukoB GyHKIMA, OTpaKkarolIux
peanbHbIE IIPOLIECCHI.

DyHKLHH, ONUCHIBAIOIINE NPAMYIO ¥ OOPATHYIO MPONOPIMOHAIBHbIE 3aBUCUMOCTH, UX rpaduku. OyHKIMU y = X7,

k . .
y=x,y=4Vx, y= o *['padpuueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHUIT™.

9 KUIIACC

Yucaa 1 BBIYMCICHUSA

PanmonanpHple yucna, *upparnyoHalbHbIE YHMCIA, KOHEYHbIE U OCCKOHEUHBIE NECATHYHbIE ApoOu. MHOXKECTBO
JCHCTBUTENBHBIX YHCEN; JEHCTBUTENbHBIE YKCIa KakK OECKOHEUHbIEe JecSITHYHBIE apoOu. BsaummHO oaHO3HAYHOE
COOTBETCTBHE MEXKITY MHOKECTBOM JIEMCTBUTEIIBHBIX YUCEN U KOOPANHATHON IPSAMOM.

CpaBHeHUE NEHUCTBUTEIBHBIX YUCEIl, apU(PMETUUECKUE JEHUCTBUSA C AEHCTBUTEIBHBIMH YUCIaAMU *,

Pa3mepsl 00bEKTOB OKpYKAIOUIEr0 MUPA, TTUTEIBHOCTD MIPOLIECCOB B OKPYKAIOLIEM MUDE.

[TpubnuxénHoe 3HAYEHUE BEIMYMHBI, TOYHOCTH NpuOIMKeHus. Oxpyrienue uyucen. llpukunka u oneHka
PE3yJIbTaTOB BHIYMCIICHUMN.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHEeHUE. PenieHne ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.



KBanpatHnoe ypaBHeHue. Penienne ypaBHeHMIA, CBOMSINUXCS K KBaJpaTHBIM. bukBaapatHoe ypaBuenue. *[Ipumepbt
pEIICHHS YPaBHEHUH TPETher M YeTBEPTOM CTETICHEW Pa3I0KEHIUEM Ha MHOKUATEIH *,

Pewenne qpoOHO-paMOHAIBHBIX YPaBHEHUN.

Pemenue TekCTOBBIX 3a/1a4 anreOpanyeckumM METOJIOM.

VYpaBHeHuEe C JIByMs NEpPEMEHHbIMU M ero rpaduk. PemeHue cucreM JBYX JMHEHHBIX ypaBHEHHH C JByMs
nepeMeHHbIMU. PemieHune cucrem IByX YpaBHEHMM, OJHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOPOH CTEIICHHU.
['paduueckas uHTEpHIpETALIUS CUCTEMBI YPABHEHU C JBYMSI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoooMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOW. PelieHune cHUCTEM JIMHEWHBIX HEPABEHCTB C OJHOMU
nepemeHHoi. KBaapaTHbie HepaBeHCTBA. ['paduueckas WHTEpHpeTanus HEPABEHCTB M CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMH.

DOyHKIMHA

KBanpatnunas ¢dynkuus, €€ rpadux u cBoiictBa. [lapaboma, KoopauHATH BEpIIMHBI TTAapabOibl, OCh CHUMMETPUU
napadoJIbl.

I'paduxu pyrkumii: y = kx,y = kx + b,y = x°,

k .
¥ = Vx,y = — nux cpoiicTsa.

YuciioBbIe MOCI€10BATEILHOCTH U IPOrPecCUH

[ToHsiTHE YHCIIOBOM TTOCIIEIOBATEIHPHOCTU. 3aIaHKE TIOCTIEA0BATEIIbBHOCTH PEKYPPEHTHOM (hopMyToi u (GopMyIon n-
IO 4YieHa.

Apudmernueckas U reomerpudeckas mporpeccur. @OpMysbl 7-TO 4WieHa apuPMETHYECKON U TeOMEeTpUUYECKOi
IIPOTPECCHI, CYMMBI IIEPBBIX /1 YJICHOB.

*N300parkeHne WICHOB apu(PMETHUECKON U T€OMETPUUECKON MpOrpeccuili ToukaMu Ha KOOPJAUHATHOMW TJIOCKOCTH.
JIuHEeNHbIN 1 SKCIOHEHIHANIbHBIN pocT. CI0KHbBIE MPOLEHTHI *.

INTAHUPYEMBIE ITPEJMETHBIE PE3VYJIBTATBI OCBOEHHMA CDEI[EPAHBHOPT PABOYEM [TPOI'PAMMbBI
KVYPCA «AJIT'EBPA»

OcBoeHne ydeOHOro Kypca «AjredOpa» Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS JOJDKHO OOecleurBaTh
JTOCTIDKCHHE CIACAYIONIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:



7 KIIACC

Yucaa 1 BIYMCICHUSA

BrinonssTh, coueTasi yCTHbIE M MUChbMEHHBIE MPUEMBI, apuPMETHUECKUE AEUCTBUS C pallMOHATIBHBIMH YHCIAMHU.

HaxonuTe 3HAaY€HWS YHUCIIOBBIX BBIPAKEHUHN; TPUMEHSITh Pa3sHOOOpa3HbIE CIOCOOBI M MPUEMBI BBIYHMCICHUS
3HAYEHUHN JPOOHBIX BBIPAKEHUH, COIEPKAINX OOBIKHOBEHHBIC U JCCSITHUHBIC TPOOH.

[lepexomuth OT omHOM (DOpPMBI 3amucH uyuceN K JApyrod (mpeoOpa3oBHIBaTh JECATHUHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JCCATUIHYIO Apo0k). CpaBHUBATH M YIIOPSI0YMBATH PAITMOHATLHBIE YHACTIA.

OKpyIJsITh YnCna.

BBITOTHATE IPUKUAKY M OIEHKY PE3yJIbTaTa BRIYUCIICHHH, OIEHKY 3HAYEHUN YMCIIOBBIX BBIPAKCHUH.

BBITIOJTHATH TEWCTBHSI CO CTENIEHSIMHU C HATypaJbHBIMH TIOKa3aTe MU (C OIMMOPOH Ha CIIPaBOYHYIO HH(POPMAITHTO).

[TpuMeHATH TPU3HAKY ISTUMOCTH, Pa3JIOKCHHE Ha MHOKHUTEIIM HATYPATbHBIX YHCEI.

Pemarp  mpocreiimive  MpakTUKO-OPUEHTHUPOBAHHBIE  3aJayd,  CBSI3aHHbIE C  OTHOIIGHHEM  BEJIHMYHH,
NPONOPIMOHATBHOCTHIO BEJIMYUH, MPOLEHTAMH;, UHTEPIPETUPOBATh PE3yJIbTaThl PEUICHHs 3a/1ad ¢ y4ETOM OTrpaHHYeHUH,
CBSI3aHHBIX CO CBOWMCTBAaMH PacCMaTPUBAEMbBIX OOBEKTOB.

AuredpanvecKkue BbIPaKeHUsI

OpHeHTHpPOBAaTHCA B TOHATHUSX M ONEpUpPOBaTH Ha 0a30BOM YypOBHE anreOpandecKod TEPMHUHOJIOTHEH W
CUMBOJIMKOM.

Haxonuth 3HaueHMsI OyKBEHHBIX BBIPAKEHUN MTPH 33JJaHHBIX 3HAUYCHUAX TIEPEMECHHBIX.

BrimonasaTh MpeoOpa3oBaHus MEIOTO BEIPAKEHUS B MHOTOYJICH NMPUBEICHUEM MOJAO0HBIX CIAraeMbIX, PACKPBITHEM
CKOOOK.

BBITTONMHATE YMHOXEHUE OJTHOWICHA Ha MHOTOWICH W MHOTOWICHA Ha MHOTOWICH, TPUMEHATh (DOPMYJIBI KBajapaTa
CYMMBI U KBa/IpaTa Pa3HOCTH (C OMIOPOH Ha CIPAaBOYHYIO MH(POPMAIIHIO).

OcCyIecTBIATh Pa3ioKeHHE MHOTOUYJICHOB HA MHOXKHUTEIH C ITOMOIIBIO BRIHECCHHUS 32 CKOOKH OOIIET0 MHOKHTEIIS,
IPYHIUPOBKU CIAraeMbIX, MpUMEHEHUs! (OpMYJI COKPAILIEHHOTO YMHOKEHUS (C OMOPOM Ha CIIPABOYHYIO HH(DOPMAIIHIO).

[TpumensTh npeobpa3oBaHUsi MHOTOUYJICHOB ISl PEIICHUS PA3IMYHbIX 33]1a4 U3 MAaTEMATUKHU, CMEKHBIX MIPEAMETOB,
U3 pealbHOU MPAKTHUKHU.



Hcnonb30BaTh CBOMCTBA CTETICHEH C HATYypaTbHBIMH MTOKA3aTENAMH /IS MPeoOpa30BaHMs BRIPAKEHUM (C OMTOPON Ha
CIIPaBOYHYIO HH(OPMAITHIO).

YpaBHeHHS U HEPABEHCTBA

Pemars nMHEMHBIE YpaBHEHUS C OJHOW NEPEMEHHOM, NMPUMEHSS MpaBUia MEPEX0Ja OT MCXOJHOIO YPaBHEHHS K
PaBHOCWIBHOMY eMy. [IpoBepsATh, ABISETCA JIM YUCIO KOPHEM YPaBHEHUS.

Wmeth nipecTaBienne o rpaduueckiuxX METOAaxX NP pEeUICHUH JIMHEUHBIX YPABHEHUN U UX CHCTEM.

[TonOupaTh mpUMepbI Map YUCEN, ABJISIONINXCS PEIICHUEM JIMHEMHOTO YPABHEHUS C ABYMSI IEPEMEHHBIMHU.

Crpoutrb B KOOPJAMHATHOM TUIOCKOCTHM TpaduK JIMHEHHOTO YpPaBHEHMSI C JBYMsI MEPEMEHHBIMU; TMOJIb3YSICh
rpaduKom, MPUBOJUTH IPUMEPHI PELICHUST YPaBHEHUSI.

Pemate cucteMbl IBYX JIMHEWHBIX YpaBHEHUU C ABYMsI NIEPEMEHHBIMHU, B TOM 4Hclie Tpaduuecku (C omopoil Ha
QITOPUTM YUEOHBIX JIEUCTBUI).

CocTaBiaTe (IIOCJIE COBMECTHOIO aHAIM3a) U pelIaTh JUHEHHOE YPaBHEHUE WIIM CUCTEMY JIMHENHBIX YPABHEHUH 110
YCJIOBHIO 33]a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H ITOJTYy4YECHHBIM pE3yJIbTar.

Koopannarel u rpadpuxku. ®yHKIUU

N300paxkaTb Ha KOOPAMHATHOM MPSIMOMl TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy4H, OTpPE3KH,
MHTEPBAJIbL; 3aMUCHIBATH YMCIOBBIE IPOMEKYTKH Ha aareOpandeckoM si3bIKe.

OTmedaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH MO 33JIaHHBIM KOOPAMHATAM; CTPOUTH I'papUKu JTMHEUHBIX (QYyHKLIHM.
Crpouts rpapuk pynkmuu y = kx +b.

OnuceiBaTh ¢ TOMOIIBIO (DYHKIMI HK3BECTHBIE 3aBUCUMOCTH MEXIY BeIWYMHAMU ([0 aNrOpuTMy Y4eOHBIX
JIEUCTBUI): CKOPOCTb, BPEMS, PACCTOSIHHE; 1IEHA, KOJTMYECTBO, CTOMMOCTh; POU3BOIUTEILHOCTD, BpeMsl, 00bEM pabOTHhI.

HaxonuTe 3HaueHre QyHKIMH 110 3HAYEHUI0 €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 MNpeACTaBICHUS M aHaimu3a WHGOpMAIMM; H3BIEKATh W HHTEPIPETUPOBATDH
uH(dOopMaIIo U3 rpaduKOB peabHBIX MPOIECCOB U 3aBUCHMOCTEH.

8 KVIACC

Yucia v BLIYUCICHUSA
Hcnonb30BaTh HadaJIbHBIE MPEICTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX YUCEN JJIi CPABHEHUS, OKPYIJICHUS U
BBIYUCJICHUI; N300paKaTh ICUCTBUTEIbHBIC YUCIIA TOUKAMU Ha KOOPJMHATHOU MPSMOM.



[IpumeHATs MOHATHE apU(METUUYECKOTOo KBAJPAaTHOTO KOPHS; HAXOJUTh KBaJApaTHbIE KOPHHU, HCHOIB3Yys MpU
HEOOXOMMOCTH KaJIbKYJISATOP; BHIMOIHATH MPOCTEHIINE TPeoOpa3oBaHusl BRIPAXKEHUM, COAEPKAIIMX KBAJpaTHbIE KOPHH,
WCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anUCH OOJIBIINX U MAJIBIX YHCEIT C IOMOIIBIO IECITUYHBIX Jpo0eii u creneHel yucna 10.

AJuire0OpanvecKkue BbIPaKeHUs!

[TpuMeHsATh MOHSATHE CTENEHU C LEJbIM IOKa3aTeJeM, BBINOJHATH MPeoOpa3oBaHUs BBIPAKEHUN, COAEpPKAIIUX
CTETEHH C LIeJIbIM MoKa3aTeseM (C UCIOIb30BAHUEM CIIPABOYHOM HHPOpPMALIUN).

BoInonHATE HECII0KHBIE TOXK/IECTBEHHBIE TPE0Opa30BaHUs PAlMOHAIBHBIX BBIPAXKEHUN HA OCHOBE MPaBUJI ICUCTBUIM
HaJl MHOTOYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaJpaTHbIN TPEXUJIEH HA MHOKUTEIN.

[TpumensaTh npeoOpa3oBaHMsl BBIPAXKEHUN JUIsl PELICHUs pa3IMYHbIX 33/1a4 U3 MAaTeMaTUKH, CMEXHBIX MPEIMETOB,
Y3 peajbHOM MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE ypaBHEHHUS (C HCIOIb30BAaHHEM CIPABOYHON HH(POpPMAIMH) U pallMOHAIbHBIC
YPaBHEHMS, CBOASAIINECSA K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOAUTE MNpOCTEHIINE HCCIENOBAHUSA YPAaBHEHUM W CHCTEM YPaBHEHMH, B TOM YHCIE C IPUMEHEHUEM
rpapuuecKkux MpeAcTaBiIeHU (yCTaHaBIMBATh, UMEET JIM YPAaBHEHHE WJIM CUCTEMA YPAaBHEHUU PELICHMs], €CIIU UMEET, TO
CKOJIBKO, U TIp.) C OOPOI Ha aJITOPUTM y4EOHBIX JEHCTBUN.

[lepexoauTh OT CJIOBECHON (OPMYJIHUPOBKH 3ajadu K €€ alredOpandeckod MOJECIH C TOMOIIBI0O COCTaBIICHHS
YPaBHEHHMS WM CUCTEMBI YPABHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M MOJIYYEHHBIN PE3YIIbTAT.

[IpuMEHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHHMSI, OLICHKH; PEIIaTh JIMHEWHBIE HEPABEHCTBA C OJHOM
NMEPEMEHHOM M HMX CHUCTEMbl; JaBaTh TIpadUUecKyl0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIICHUM HEPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIMHA

OmnepupoBarh Ha 0a30BOM YpOBHE (DYHKIIMOHAJIBHBIE MOHATUS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUCHMUS);
OTIpeAeNATh 3HaueHnEe (DYHKIMU M0 3HAYCHHUIO apTyMEHTa; ONPEAEsATh CBOWCTBA (PYHKIMU MO €€ rpaduky.

. k . .
Ctpouth rpaduku 3J1eMEeHTapHBIX HKIOUHM BHUIa = x2 = X3 = \/; = —, OIINChIBATh CBOHUCTBA YUCJIOBOU
b b 9 b X 9

byukiuu mo e€ rpaduky (mpu HEOOXOAUMOCTH C HAIIPABIISIONIEH TTOMOIIIBIO).



9 KVIACC

Yuciia ¥ BIYMCICHUS

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAJIBHBIE U NPPALMOHAIBHBIE YHUCIIA.

BeinonHaTe apugmeTnuyeckue NEHUCTBUA C pallMOHAIBHBIMM YMCIIAMHU, COYETasl YCTHHIE UM MHUCbMEHHbBIE MPUEMBI,
BBITIOJTHATH BBIYMCIIEHUS C HPPALUOHATIBHBIMHA YHACIIAMH.

HaxoauTe 3HaUY€HUs CTENEHEN C LIEIBIMU I10KA3aTEeIISIMU U KOPHEN; BBIYUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAXKCHUN.

OKpyrasiTe JEHCTBUTEIBHBIE YHCIA, BBINOJIHATh IPUKUIKY PE3yJNbTaTa BBIYUCICHUM, OLIEHKY YHCJIOBBIX
BBIPKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemarp nuHeiHbIE U KBaJpaTHbIC YPABHEHUS, YPaBHEHU, CBOJIAIIMECS K HUM, IPOCTEHIINE IPOOHO-palliOHAIbHbIE
YPaBHEHUS.

Pemars npocreimume CucTeMsl IBYX JIMHENHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHHM, B
KOTOPBIX OJHO YPABHEHUE HE SIBJSETCS JIMHEHHBIM (IO BU3yaIbHOU ONOpE).

Pemate mpocTeiilirie TEKCTOBBIE 3a/ayd aNreOpandeckKuM CIOCOOOM C MOMOIIbIO COCTaBJIECHUS YPAaBHEHUS WM
CUCTEMBI JBYX YPABHEHUN C JBYMs IEPEMEHHBIMU.

IIpoBOaUTE MpOCTENIINE UCCICAOBAHUSA YPABHEHUM UM CHUCTEM YpPaBHEHUM, B TOM YHUCJIE C IPUMEHEHUEM
rpaduueckux MpeAcTaBieHU (yCcTaHaBIMBATh, UMEET JIM YpPaBHEHHE WM CUCTEMa YPAaBHEHUU PEIICHMs, €CITU UMEET, TO
CKOJIBKO, U TIp.).

Pemarb nuHelHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; HM300pakaThb PpEILICHHE HEPABEHCTB HA YHUCIOBOM
IIPSAMOM, 3aIIMCBHIBATh PELICHUE C IOMOIIBIO CUMBOJIOB.

Pemarp cucreMsl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIME KBAaJpPaTHOE HEPABEHCTBO;
n300paxkaTh pelleHrne CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSMOIl, 3aMChIBATh PELICHHE C TOMOIIbIO CUMBOJIOB.

Mcnonp30BaTh HEPABEHCTBA IIPU PEILIEHUU PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacrio3naBate (QyHKIMHM HU3ydeHHBIX BHAOB. [lOKa3pIBaTh CXEMAaTHYECKH pACIONOKEHHE Ha KOOPAWHATHON

o k
MJIOCKOCTU rpadukoB GyHKUMMA Buga: y = kx, y=kx + b, ,y =ax* + bx +c, y=x",y = Vx, y = B 3aBHCHMOCTH OT

3HauYeHUN KOA(DPUITMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITUH.
Crpouth M M300pakaTh CXeMaTUYECKH TpadUKU KBaAPATUYHBIX (DYHKIMH, OMHCHIBATH CBOMCTBA KBaJPATHUHBIX



GyHKIUN 110 UX TpaduKam.

Pacnio3naBaTh KBagpaTHUHYIO QYHKIHIO 110 GOpMyJie, TPUBOIUTH MPUMEPbI KBaJAPATUUHBIX (PYHKIUHI U3 peaabHOU
KU3HU, PU3UKU, TEOMETPUH.

YucioBbIe MOC/I€10BATEILHOCTH H POrpeccuu

Pacno3naBaTth apuMeTHYECKYIO M TEOMETPHUECKYIO TPOTPECCUH MPH Pa3HBIX CIIOCO0aX 3a/1aHusl.

BBINOTHATH BRIYUCIICHHUS C UCTIONB30BaHUEM (HOPMYIT #-TO YieHa apu(METHIECKONW U TEOMETPUUECKOM MPOTPECCHIA,
CYMMBI [IEPBBIX 71 YJIEHOB (C OMOPOM Ha CIPABOYHYIO HH(OPMAIIHIO).

Pemarp 3amaumn, cBS3aHHBIE C YUCIOBBIMH IIOCJICIOBATEILHOCTSAME, B TOM YHCJE 3a/la4d W3 pPeallbHOW KHU3HH (C
UCTIONIb30BAHUEM KaIIbKYJIATOPA, HU(PPOBBIX TEXHOIOTUI).

«T'EOMETPUS». 7-9 KITACCBHI
Heaun n3yyeHusi yueOHOTo Kypca

O6mue nenu uzyueHust yueoHoro kypca «I'eomerpusi» npeacrapiensl B [IOOIT OOO. Onu 3akio4aroTcs, Npexiae
BCEr0 B TOM, YTO Ha YpPOKaX IeOMETpUU OOyYaroUIUHCsS YYUTCS TPOBOAMUTH JOKa3aTeIbHBIE PaCCyXJACHHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEHHUS], TOKA3bIBaTh UCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
pacCykKJIeHUsI «OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIUpOBaTh OOpaTHBIE YyTBEpKIeHUs. B
OOy4YEeHHH YMEHHUIO PAcCy’K/laThb COCTOUT Ba)KHOE BOCIHMTATENHLHOE 3HAYCHUE M3YyUECHUS] T€OMETPUH, TIPHUCYIEEe UMEHHO
OT€YECTBEHHONW MaTEMATUYECKOM IIKOJIE.

Btopoii 1enbi0 u3ydeHHs] TE€OMETPUHU SBIAETCS HCIOJb30BaHHE €€ KAaK HMHCTPYMEHTAa MpPH PEUIEHUU Kak
MaTeMaTU4YeCKHX, TaK M MPAKTUYECKUX 3aJ]a4, BCTPEUAIOUIMXCS B PEAIbHON >XKU3HU. IJTOMY COOTBETCTBYET BTOpas,
BBIYUCIIUTEIbHAA JIMHUS B M3YYEHUU TEOMETPUU B IKoye. J[Jis 3TOro ydurtento peKOMEHIyeTcs Moa0upaTh 3aaadyu
MPAKTUYECKOT0 XapakTepa JJIsl pacCCMaTPUBAEMBbIX TEM, YUUTh 00YUYaIOIIUXCSl CTPOUTH MATEMATUUYECKHUE MOJIETTU PeabHBIX



JKU3HEHHBIX CUTYAllMH, IPOBOJUTH BBIYMCIICHHWS W OLICHUBATH AJEKBATHOCTH IOJYYEHHOIO pesyibprara. KpaiiHe BaykHO
IOAYEPKUBATH CBSI3M N€OMETPUU C APYTMMM IPEIAMETAMH, MOTHUBUPOBATh MCIIOJIB30BATh OIPEICICHUS TEOMETPUUECKUX
(Guryp U NOHATHI, JEMOHCTPUPOBATh NPUMEHEHUE MOIYUEHHBIX YMEHUN B (DU3UKE M TEXHUKE. DTH CBA3U HauboJiee SIpKo
BUJIHBI B TeMax «BekTopel», « TpuroHoMerpuiueckue COOTHOIIEHU», «MeTton koopaunat» u « Teopema [Iudaropay.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CormacHo yueOHOMY TmaHy B 7-9 kiaccax wusywaercs y4deOHbIi Kypc «l['eoMmerpus», KOTOPBIM BKIIIOYAET
CJIeTyIONTME OCHOBHBIC pa3jielibl comepxkanus: «['eoMmerpudeckrue PUrypsl 1 UX CBOMCTBaY, «M3MepeHne TeOMeTPUIECKUX
BEJIMYMHY, a TaKkke «JlekapToBbl KOOPAMHATHI Ha MJIOCKOCTHY, «BekTtopsy, «JIBuxkenus minockoctu» u «IIpeodpazoBanust
OA00US.

OO6miee 4yKCIo YacoB, PEKOMEHIOBAHHBIX JJIsl U3yUYeHHs reoMeTpuu B 7-9 knaccax - 204 yacoB: 7 kinacc -68 yacos
(2 yacoB B Hezel), 8 Kiace - 68 yacoB (2 yaca B HeJeN0), 9 kiacc- 68 yacoB (2 yaca B HEEIIO).

COHEPXXAHUE YUEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYUEHIM )
7 KIIACC

Hauanbnpie nonsTus reomerpuun. Touka, mpsMasi, OTpPE30K, JIyd. YTojd. Bunasl yrios. BepTukanbHble U CMEXHBIE
yrubl. buccekrpuca yria. Jlomanasi, MHOroyroyibHUK. [lapannenbHOCTh U EPIIEHAUKYIISIPHOCTD MPAMBIX.

*Cummerpuunbie Gurypbl. OCHOBHBIE CBOMCTBA 0CeBOM cummerpun ™. IIpuMepsl CUMMETPUH B OKPYIKAIOIEM
MHpE.

*OCHOBHBIE IOCTPOEHUS C TOMOUIBIO LUPKYJIS U JIMHEUKH *.

TpeyronsHuk. BeicoTa, Mmeanana, OuccekTpuca, ux cBoiicTBa. PaBHOOEIpEeHHBIN U PaBHOCTOPOHHUMN TPEYTOJIbHUKHU.
HepaBeHcTBO TpeyrojabHUKa.

CBolicTBa U MPU3HAKU PaBHOOEAPEHHOIO TPEYroybHUKA. [[pr3Haku paBeHCTBa TPEYTOIbHUKOB.

CBoliCTBa U MPU3HAKH MAPAIIIENBHBIX NPAMBIX. CyMMa yrioB TPEYroibHUKa. BHENIHNE yIibl TPEYTOJIBHUKA.

[IpssMOYTOJIbHBINA TPEYTOAbHUK. CBOMCTBO MEAUAHBI IPSAMOYTOJIBHOTIO TPEYTOJIbHHUKA, TPOBEAEHHON K TMIIOTEHY3E.
[Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSAMOYTONBHBIN TPEYTOJIBHUK C YIioMm B 30°.




HepaBeHncTBa B reoMeTpuu: *HEpaBEHCTBO TPEYroOJIbHUKA*, HEPABEHCTBO O JUJIMHE JIOMAHOW, TeopeMa O OOJIbIIeM
yrie u OOJbIIeH CTOPOHE TPeyTrojabHUKA. [leprneHaAnKysp U HaKJIOHHAS.

*'eomeTpuueckoe MecTo TOYeK.* buccekTpuca yria W CEpeAMHHBIN MEPHEHIUKYISP K OTPE3Ky Kak
r€OMETPUYECKHE MECTA TOUEK.

OKpyHOCTb M KpYyI, XOpJa M JAHAMETP, HUX CBOMCTBA. B3aMMHOE pPAaCHOJIOKEHHE OKPYKHOCTH M IPSAMOM.
KacarenpHasg m cexkymas K OKpyXHOCTH. OKpy>KHOCTb, BIMCAaHHas B yroijl. BmnucaHHas M ONMCaHHAas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YeroipéxyronpHuku. llapamnenorpamm, ero mnpu3HakM U cBoiicTBa. YacTHble ciydan NapajjielorpaMMOB
(IpAMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKUA U CBOMCTBA. Tpanenus, paBHOOOKas Tpamnelus, €€ CBOWCTBa U MPU3HAKHU.
[IpsimoyroJibHas Tpaneuus.

*Meton yaBoeHus Meauansbl. LleHTpaibHast CHMMETpUS.

Teopema @aneca u TeopemMa O MPOMOPIUOHAIBHBIX OTpe3kax. CpeHue JIMHUM TPEyroibHUKa U Tpanenuu. Llentp
MAacc TPeyroJjbHHUKA.

[Togobue TpeyronbHUKOB, K03 duueHT mnogodus. IlpuzHaku mogodus TpeyroiabHUKoB*. [IprmeHeHune momoOus
IPU PEIICHUH MPAKTUYECKUX 3a/1a4.

CaoiicTBa 1uiomiaiei reomerpuueckux ¢puryp. opmysasl 1uisl IUIOMAU TPEYTrolbHHUKA, TapajieaorpaMMa, poMoa u
tpanenur. OTHOIICHHUE TUTOMA e MOA0OHBIX (QUTYD.

Brruncnenue miuomaaei TpeyroJbHIKOB B MHOTOYTOJIbHUKOB Ha KJIeT4yaTon Oymare.

Teopema ITudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakTHUECKUX 3a7a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yrja HpsIMOYTOJIBHOIO TpeyrojbHUKa. (OCHOBHOE TPUTOHOMETPHUYECKOE
TOXecTBO. Tpuronomerpuueckue pyHkiuu yrios B 30°, 45° u 60°.

BnrcanHble ¥ LEHTPAJbHBIE YIJIbI, YTOJ MEXAY KacaTelbHOW M XOpAOW. YTJIbl MEXIY XOpAaMu U CEKYIIMMH.
Bnucannble n onucaHHble YeTHIPEXYTOJbHUKHU. B3anMHOE pacmnosiokeHue IBYyX OKpykHocTed. KacaHue okpyskHOCTEH.
OO61ue kacaTelbHbIE K IBYM OKPY>KHOCTSIM.



9 KVIACC

Cunyc, kocumHyc, TaHreHc yriioB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECCTBO. DOpMyisl
PUBEACHUS.

Pemienue tpeyronpHuKoB. TeopeMa KOCHHYCOB U Teopema CHHYCOB. PemieHue npakTHYecKux 3azad C
MCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

*[IpeobpazoBanue noaoous. [1ogo6me COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 NMpPOM3BEIEHUN OTPE3KOB XOPJH, TEOPEMBI O NPOU3BEICHUU OTPE3KOB CEKYIIMX, TEOpEMa O KBaJpare
KacaTelbHOM *.

Bekrop, nmnuHa (MOAyJb) BEKTOpA, COHAIPABICHHBIE BEKTOPBI, MPOTHUBOIOJIOXHO HANPABICHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMd HaJ BEKTOpaMH. PasjokeHWe BeKTOpa IO JBYM
HEKOJUIMHEAapHbIM BekTopaMm. KoopanHatel Bektopa. CKanasipHOE NPOU3BEAECHUE BEKTOPOB, IPUMEHEHUE TSI HAXOXKICHUS
JUIMH U yTJIOB.

JlekapToBbl KOOpJAMHATHI HAa IJIOCKOCTH. *YpaBHEHMsS MPSAMON™ M OKpYXKHOCTH B KOOpAMHATaX, MEpeceyeHue
OKPYXHOCTEH U NMpsAMbIX. MeToa KOOPAUHAT U €ro MPUMEHEHHUE.

[TpaBuibHBIE MHOTOYTOJNIBHUKU. J[MrHA OKpYKHOCTH. I'pagycHast U paauaHHas Mepa yrIja, BHIYMCICHHE JJIMH JIyT
OKpykHOocTeu. [limomane Kkpyra, CEKTopa, CErMeHTa.

*JIBU>KEHUsI TUIOCKOCTHM W BHYTPEHHHE CUMMETpUM Guryp (dJaeMeHTapHble mpenactaBiieHus). llapanienbHbii
nepeHoc. [ToBopoT™.

IIJIAHUPYEMBIE IIPEMETHBIE PE3VJILTATEI OCBOEHU S ®EJIEPAJIBHON PABOYEHN ITPOI'PAMMEBI
KYPCA «I'EOMETPUA» (11O TOAAM OBYUEHI A)

OcBoenue yuebHOro kypca «l'eomerpusi» Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OJDKHO OOecreyuBaTh
JOCTIKEHHE CIEAYIOIIMUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

7 KIIACC

Pacnio3HaBaTh H3ydeHHbIE T€OMETPUUECKHE (QUIYypbl, ONPEACNATh WX B3aUMHOE pACIOJIOXKEHUE, HU300paxarhb
reoMeTpuyYecKue (PUryphl; BBITOJIHATE YEPTEXKH MO YCIOBUIO 3a/1aui. MI3MepsTh IMHENHHbIE U YITIOBbIE BETUYMHBI. PemaTth



3a/1a4d Ha BBIUUCIICHHUE IJIMH OTPE3KOB U BEJIUYUH YTIJIOB.

Jlenate rpyOyI0 OIEHKY JTUHEHWHBIX M YTJIOBBIX BEJIMYHUH MPEIMETOB B PEATbHOM JKU3HHU, Pa3MEPOB MPHUPOTHBIX
00BekTOB. Paznmuats pazMepsl 3TUX 0OHEKTOB IO MOPSAKY BEITHYUHEI.

CTpouTh YyepTe KU K TEOMETPUUECKUM 3a7avam (C UCIIOIb30BAaHUEM CMBICIIOBOM OMOPHI: HABOASIIUE BOMPOCKHI U/UITH
QIrOpUTMA YUEOHBIX JIEUCTBHI).

[lonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HMCIOJIb30BaTh MPU3HAKK U CBONCTBA PaBHOOEAPEHHBIX
TPEYrOJIbHUKOB MPU PEIICHUY 3a7a4.

[TIpoBOIUTH AOKA3ATEIBCTBA HECIOKHBIX T€OMETPUUYECKUX TEOPEM.

[lonb30BaThCsl MpPU3HAKAMU PABEHCTBA MPSAMOYTOJbHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEAHMAaHbl, MPOBEIEHHON K
TUINOTEHY3€ MPSIMOYTOJBHOTO TPEYroJbHUKA, B PEIICHUH TE€OMETPUYECKUX 3a/ay (C HCIOIb30BAHUEM 3PUTEIbHOU
HATJIAIHOCTH W/WIH BepOaIbHOM OIMOpHI).

OmnpenensiTe MapauieIbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOpbIE 00pa3yer ¢ HUMH cekymias. OmnpenensiTh
MapaJJIEIbHOCTD MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSAMOM A0 TOUEK APYTOU MPSIMOMU.

Pemiars 3ajauun Ha KileT4yaTol Oymare.

[TpoBOINTE BBIYHCIICHUS W HAXOJWTh YHUCJIOBBIC W OYKBEHHBIC 3HAYCHUS YTJIOB B TE€OMETPUYECCKUX 3ajavax C
WCIIOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJBLHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX IMPHU MEPECCUCHUN
JIBYX MapaJUICIIbHBIX MPSIMBIX CEKYIeH. PemaTe nmpakTuueckre 3aj1a4d Ha HaX0KJAEHUE YTJIOB.

HNmeTh npencraBieHUe 0 MOHATHE TEOMETPUUECKOTO MECTA TOYEK.

@opMynUPOBaTh OMPEIACICHUS OKPY>)KHOCTA M Kpyra, XOpAbl W JHAMETpa OKPYXKHOCTH, IIOJb30BAThCA MX
CBOMCTBAMU. YMETh NPUMEHATH 3TU CBOMCTBA IIPU PELICHUM 3a/1a4.

OpHuEHTHPOBATHCS B TMOHATHUSAX: ONHCAHHAS OKOJIO TPEYTOJbHUKA OKPYXKHOCTb, ILIEHTP OIKMCAHHOW OKPYKHOCTH.
OnepupoBath Ha 6a30BOM ypOBHE (paKTaMU O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA TEPECEKAOTCs B OJTHOM TOUKE,
1 O TOM, YTO CEPEANHHBIE NEPHEHAUKYISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJJHOM TOUKE.

OpueHTHpPOBAaThCA B TOHSATUSAX W ONEPUPOBATH Ha 0A30BOM YypOBHE: KacaTelbHasi K OKPYXKHOCTH, TeopeMa O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.

NmeTp npencraBieHue 0 NPOCTEUIINX TEOMETPUUECKUX HEPABEHCTBAX, NX MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKHUE MMOCTPOCHUS C IIOMOILBIO [IUPKYJIIA U JINHEHUKHU.



8 KUIACC

Pacnio3naBaTh OCHOBHBIE BUBI YETHIPEXYTOIBHUKOB, UX AJEMEHTHI, MOJb30BAThCS UX CBONMCTBAMHU MPH PEUICHUU
Tr€OMETPUYECKUX 3a/1au.

OpueHTHpPOBATHCS B MIOHSATUU — TOUKH MEPECEUEHUsI MeaH TPEYroibHUKa (LIEHTpa Macc) B PEIICHUH 3a/1ay.

Brnanerp moHsATHEM cpeaHEW JMHUM TPEYroJIbHUKA W Tpareluu, MNPUMEHSATh WX CBOMCTBA MpPH pEIICHUU
MPOCTEMIINX TeoMETpUYeCKUX 3aaad. MmeTrs mpencraBieHue o Teopeme Paneca M TeopeMe O MNPONOPLUHUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX JJIs PEIICHUS MTPAKTUYECKUX 3a/1a4 (C ONOpOoil Ha 3pUTEIbHYIO HArJISAHOCTB).

[TpumeHsTh PU3HAKKU MO100US TPEYTOIHLHUKOB B PEIICHUH HECIOKHBIX T€OMETPUUECKUX 3aau.

[Tonb3oBaThest Teopemoit [Tudaropa mist perieHust reOMETPUYECKUX M MPAKTUYECKUX 3a/1a4.

Braners NoHATHUSMU CHHYCA, KOCUHYCA U TaHT€HCA OCTPOro yria MpsMOYIrOJIbHOTO TpeyroibHuka. Ilonbs3oBarses
ATUMU TOHITHUSAMU JJI PEIICHUS MPAKTUIECKUX 3a7a4 (IPU HEOOXOJUMOCTH C OMOPOM Ha AJITOPUTM MPABUTIA).

Boraucnsate (paznuuabiMA crioco0amu) (C OMOpoW Ha CHPaBOYHYIO HH(OpPMAIMIO) TUIONIAAbh TPEYTOJIbHUKA H
TUIOMAA MHOTOYTOJIBHBIX (PUryp (MONB3ysCh, Te HEOOXOAUMO, KaabKyIsaTOpoM). [IpuMeHSTh MOTydeHHbIC YMEHUS B
MPAKTUYECKUX 3a/1auax.

Brnanets NOHATHAMHU BIMCAHHOTO U LIEHTPAIBHOTO yTJia, UCIOIB30BaTh TEOPEMBI O BIIUCAHHBIX YIJIAX, YIJIAX MEXKIY
XOpJlaMU (CEKYIIUMU) U YTJIe MEXKy KacaTeJIbHOM U XOPJIOH MPHU PEIICHUU MPOCTEHIITNX T€OMETPUUECKUX 3a]1a4.

Brnaners MOHSATHEM OMMCAaHHOTO YETHIPEXYTOJIbHUKA, TPUMEHATh CBOMCTBA OMUCAHHOTO YETBIPEXYTOJbHUKA TMPHU
pELIEHNN TPOCTENIINX 3a/1a4.

[IpuMEHSATH MOTYyUYEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTEMAaTHUUYECKUE MOJEIU ISl 3a]1ad PEANbHOM KU3HU U
MPOBOJIUTH COOTBETCTBYIOLIUE BBIYUCIICHHS C MPUMEHEHUEM MOJ00US U TPUTOHOMETPHUH (IOJIB3YSCh, I7ie HE0OXO0IUMO,
KAJIBKYJISITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMUM OCTPHIX YIJIOB, HAXOJUTh C HMX I[OMOIIBIO Pa3JIUYHbIC 3JIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJBbHBIX TPEYroJbHUKOB»). Haxonuth (C MOMOIIBIO KaJbKYJISTOPA)
JUTMHBI ¥ YTJIbI JIsl HETAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcst (popmylaMu TPUBENEHUS W OCHOBHBIM TPUTOHOMETPUYECKHM TOXISCTBOM I HAXOXKJICHUS
COOTHOIIICHUI MEKy TPUTOHOMETPUYECKUMHU BETUIMHAMHU (C OMOPOH Ha CIPaBOYHYIO HH(HOPMAITHIO).



Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISl HAXOKJIEHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELICHHE
TPEYTOJIbHUKOBY ), IPUMEHSATh UX IPU PELICHUH TPOCTEUIINX T€OMETPUUECKUX 3a1a4.

Brnagers mousTHSIME TIpeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX 3JEMEHTOB MOA0OHBIX ¢uryp. [lombp3oBarbes
CBOMCTBaMHU MOAOOUS MPOU3BOJBHBIX (PUTYp, YMETh BBIYUCIATH JJIMHBI M HAXOJUTh YIJIbI y MNOJOOHBIX ¢uryp (1o
aNropuTMy y4deOHbIX nercTBHil). [I[puMeHaTh cBoiCcTBa MOJ00MS B MPAKTHUYECKUX 3aJadax. Y METh MPUBOAUTH MPUMEPHI
NMoI00HBIX (PUTYP B OKPYIKAIOIIEM MUPE.

[Tonb3oBaThCcss TeopeMaMu (IO BU3YaJIbHOM OMOPE) O MPOU3BEAECHUU OTPE3KOB XOPHA, O MPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMAaThb MX T€OMETPUUECKMA M (PU3NYECKUIl CMBICI, NMPUMEHATh UX B PELICHUU
reoMeTpUYeCKuX U (pu3nueckux 3agad. [[puMeHsaTs CKaIsipHOE MPOU3BEAEHUE BEKTOPOB ISl HAXOXKACHUSI JUIMH U YTJIOB.

[Tosb30BaTBCS METOAOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTh €r0 B PEIICHUH I€OMETPUUYECKUX M MPAKTHYECKUX
3a/1ad4.

BiiageTe NOHATUSAMYU MPaBUIBHOTO MHOTOYT'OJIBHHMKA, JUIMHBI OKPYXKHOCTH, JUIMHBI YT OKPY>KHOCTH M paJaHHON
MEpbI YIJla, YMETh BBIYMCIATH IJIOMIAAb Kpyra M €ro 4acrtei (c omopod Ha crpaBouHyio uHbopmanuio). [Ipumensars
MOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxonuthk ocu (WK UEHTPBI) CAMMETPUH (PUTYP, IPUMEHSTh IBH>KEHHSI INIOCKOCTH B IPOCTEUIIUX CITy4dasiX.

[IpuMEHATH MONMY4YEHHBIE 3HAHUS HAa NPAKTUKE — CTPOUTh MAaTEMATHYECKHUE MOJEIM JUIS 33/1a4 PEAIbHOM KU3HU U
IIPOBOJUTH COOTBETCTBYIOLME BBIUMUCIEHUS C IPUMEHEHUEM TOJI00MSI U TPUTOHOMETPUYECKUX (PYHKIUH (MTONb3YSCh, Te
HEO0O0XO0IUMO, KATBKYJISITOPOM).



«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Hesn n3yyenust yueOHOro Kypca

B coBpeMenHoM 1iupoBoM MuUpe BEPOATHOCTH U CTATUCTUKA MPUOOPETAIOT BCE OOJBIINYIO0 3HAYMMOCTD, KaK C TOUKH
3peHUs MPAKTUYECKUX MPHIOKEHUH, TaK U UX PoJii B 0OpazoBaHuu. Kaxaplii 4eI0OBEK MOCTOSHHO MPUHUMAET PEIICHUS
Ha OCHOBE MMEIOIIUXCS Y HETO TaHHBIX. A /It 000CHOBAaHHOTO MIPUHSATHS PEIICHHS B YCIOBHUSIX HEIOCTATKA WIIH H30BITKA
uH(pOpMAITM HEOOXOJUMO B TOM YHCJIE XOPOIIO CHOPMHUPOBAHHOE BEPOSTHOCTHOE W CTATUCTHYECKOE MBITIICHHUE.
NmMeHHO mo3TOMYy OCTpPO BCTajda HEOOXOAUMOCTH CHOPMHUPOBATH y OOydarouuxcs, B ToM uucie oOyyatommuxcs ¢ 3I1P,
(GYHKIHOHATBHYIO TPAaMOTHOCTb, BKITFOYAIOIIYIO B C€0S1 B KaU€CTBE HEOTHEMIIEMOU COCTABJISIONIECH YMEHUE BOCTIPUHIMATH
U KPUTHYECKH aHAIM3UPOBaTh WH(OOPMAIUIO, MPEACTaBICHHYI0 B Pa3IMUHBIX (opMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHX pEaJbHBIX IIPOIIECCOB W 3aBHCHMOCTCH, NPOW3BOJWUTH IPOCTCHUININE BEPOSTHOCTHBIC PACUETHI.
3HAKOMCTBO C OCHOBHBIMH NPUHIIMIIAMU cOOpa, aHau3a U MPEACTABICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HHU 00IIeCcTBa
¥ TOCYyZIapCTBa MPHOOIIAET 00YUaIONINXCs K OOIECTBEHHBIM HHTEPECaM.

B cTpykType mporpaMMbl yueOHOTO Kypca «BeposiTHOCTh M CTaTUCTHKA)» OCHOBHOW IIIKOJIBI BBIJICIICHBI CIICIYOIINE
coJiepkatenibHO-MeToinueckue JuHUM: «[IpeacTaBieHne MaHHBIX W ONUCaTeNbHAs CTaTUCTHKa»; «BeposTHOCTHY;



«DneMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadony.

Conepxanue nmuann «lIpencraBnenne NaHHBIX W ONMKCATEIbHAS CTATUCTHKAY» CIY>KUT OCHOBOH JJisi ()OPMHUPOBAHUS
HABBIKOB PabOTHI ¢ HWH(pOpPMANUEH: OT YTCHHWS W HHTEPHpeTanuy WHQPOpMAIMH, MPEACTABICHHOW B Ta0nwiax, Ha
auarpamMMax u Tpadukax no cOopa, TpEACTaBICHHUS W aHalIW3a JaHHBIX C UCIOJIb30BAHUEM CTAaTUCTUYECKHUX
XapaKkTepUCTUK CpeIHUX U pacceuBaHus. Paboras ¢ panHbiMu, oOydaroutumecs ¢ 3IIP yuarcs cuuThiBaTh U
MHTEPIPETUPOBATH JAHHBIC, BBIJIBUTaTh, apryMEHTUPOBATh MU KPUTHUKOBATH MPOCTEUIIHNE TUIOTE3bI, PA3MBIIUISATH Hal
(hakTOpaMu, BHI3BIBAIOIIIUMU U3MEHUYNBOCTh, U OLICHUBATh UX BIMSHUE HA paCCMaTPUBAEMbIC BETUYMHBI U MPOIIECCHI.

NHTYUTUBHOE TIPEJCTABICHUE O CIy4YallHOM M3MEHYMBOCTH, HCCIIECIOBAHUE 3aKOHOMEPHOCTEH M TEHICHIUMU
CTAaHOBHUTCS MOTHUBUPYIOILIEH OCHOBOM JIJIsl M3yUYEHUSI TeOpun BeposiTHocTel. bosnbioe 3nauenue ans oodyyatouuxcs ¢ 311P
3/1€Ch UMEIOT NPAKTUYECKUE 33/IaHUS], B YACTHOCTH OMBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[ToHsiTHEe BEpPOSTHOCTH BBOJUTCS Kak Mepa MpaBAonofoOus ciydaiiHoro coObitusi. [lpum wu3yueHun Kypcea
oOyuaroruecs ¢ 3[1P 3HakOMATCS ¢ MPOCTEHIIIMMHU METOIaMH BBIUUCIICHUS BEPOSTHOCTEHN B CITyYaHBIX IKCIIEPUMEHTAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH HCXOJaMH, BEPOSTHOCTHBIMHU 3aKOHAMH, MO3BOJISIONIMME CTaBUTh U PeIIaTh Ooliee
CJOKHBIE 3a/1a4uM. B KypC BXOJAT HAYAJIBHBIE MTPEJICTABICHUS O CIIyYalHbIX BEIMYNHAX U UX YUCIOBBIX XapPAKTEPUCTUKAX.

Takke B paMKax 3TOTO Kypca OCYILIECTBIISIETCS 3HAKOMCTBO oOyuaromuxcst ¢ 3[1P ¢ MHOXkecTBaMu U OCHOBHBIMU
onepaurs MU HaJl MHOKECTBAMHU, PACCMATPUBAIOTCS IPUMEPHI IPUMEHEHHUS ISl PEIICHUS 3a4a4, a TAKXKE UCIOJIb30BAHUSA
B JIPyTUX MaT€MaTUYECKUX Kypcax U yUeOHBIX MpeaMeTax.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

B 7-9 kmaccax uzyuaercs kypc «BepoATHOCTh W CTaTUCTHKa», B KOTOpbIM BxonaT pasnaeinsl: «lIpencraBieHue
JTAHHBIX U OMKCAaTEeNbHAs CTATUCTUKAY; « BEpoATHOCTBY; «DneMeHThl KOMOMHATOPUKNY; « BBeneHue B Teopuio rpaoBy.

Ha u3ydyenue manHoro kypca oTBOAUT | y4eOHBIM 4yac B HENENI0 B TE€UEHHUE KaxJoro rojga odoyuenus, Bcero 102
y4eOHBIX yaca.

COAEPXAHUE YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA (ITO 'OAAM OBYUEHUM )
7 KIIACC

HpeI[CTaBJ'IeHI/IG JaHHBIX B BHJC Ta6J'II/ILI, Aquarpamm, Fpa(bI/IKOB. 3anojHeHue Ta6JII/IH, YTCHUC N IIOCTPOCHUC



auarpamm (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTOBBIX). UTeHHe rpaduKoB peanbHbIX MpoleccoB. M3Bieuenue nHGpopmaiu
U3 MarpaMM M TaOJIMILl, UCIIOIb30BaHNE U UHTEPIPETALNS JaHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpeAHee apudmeTnyeckoe, MeAHaHa, pa3Max, HauOOJbIIee U HauMEHbIIee 3HAYCHUS
Ha0opa YMCIIOBBIX JaHHBIX. [Ipumepsl ciayyaliHO H3MEHYMBOCTH.

*CiyuallHbId SKCIIEpUMEHT (OMbIT) U ciyyailHOe coObiTHe. BeposTtHocTh W yactoTa. Ponb MalloBEpOSATHBIX U
IPAKTHYECKU JOCTOBEPHBIX COOBITUI B IPUPOJIE U B 00IIECTBE. MOHETA ¥ UrpaibHas KOCTh B TEOPHU BEPOATHOCTEH™”,

*I'pad, Bepmnna, pedbpo. Crenenp BepuiuHbl. Yucno pédep U cymmapHas crteneHb BepiuuH. [IpencraBienue o
cBs3HocTH Tpada. [lenu u nukiel. [Iytu B rpadax. O6xon rpada (sinepoB myTh). [Ipeacrasienne 06 opueHTHPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIpio rpadop®.

8 KUIACC

[IpencraBiieHne JaHHBIX B BUIE€ TAOJMII, TUarpaMm, rpapuKoB.

MHOK€eCTBO, 3JIEMEHT MHOKECTBa, MOJAMHOXECTBO. Omnepanuu HajJ MHOXECTBaMU: OObEAMHEHHE, MEpeceueHue,
jpononHenue. CBOMCTBAa oOmnepanuil HaJl MHOXKECTBAMM: IIEPEMECTUTENBHOE, COYETATENBHOE, PAaCHPEACIIUTEIBHOE,
BKJItOUeHMs. Mcnonb3oBaHue rpauueckoro npecTaBieHUss MHOXKECTB JIJIsl ONMCAHUSl PEAJIbHBIX MPOLIECCOB U SIBICHUH,
IIPU pELICHUY 3a]a4.

*N3mepenue paccenBaHMs AaHHBIX. Jlucnepcus M CTaHIApTHOE OTKJIOHEHHE YHUCIOBBIX HabopoB. Jlumarpamma
paccenBaHus *,

DnemeHTapHble COOBITHS ciaydailHOTO ombiTa. CrydaiiHpie coObiTHsi. BepositHoctu coObITHH. OMBITHL €
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU. CiydailHblii BbIOOp. CBS3b MEXIy MaJIOBEPOATHBIMH U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

*lepeBo. CBolcTBa JEPEBBHEB: €AMHCTBEHHOCTh MyTH, CYIIECTBOBAHUE BHCSYEH BEPIIMHBI, CBS3b MEXKIY YHCIOM
BEpIIMH U yuciaoM péodep. [IpaBuno ymHoxeHus. Pemienne 3a1au ¢ noMolpto rpagos.

[TpotuBononoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHue W mnepecedeHue coObiTuil. HecoBmecTHbIe
coObITus. dopmyna cioxkeHuss BeposSTHOCTEH. YciaoBHas BeposTHOCTh. IIpaBuno ymHoxxkenus. HezaBucumbie COOBITHS.
IIpencraBienne SKcnepuMeHTa B BUJE JAcpeBa. PelleHHMe 3a7ad Ha HAxOKIEHUE BEPOSITHOCTEM € IOMOIIBIO JEpeBa
CJIy4alilHOT0 3KCIIEpUMEHTa, Juarpamm Jditiepa *.




9 KVIIACC

[TpencraBinenne JaHHBIX B BHJE TaOJUL], Auarpamm, rpaukoB, UHTEpHpeTalus JaHHbIX. UTeHHe W mocTpoeHue
TabJIUL, IUarpaMM, rpa)uKoB IO PeaIbHbIM JJTaHHBIM.

[lepectanoBku u (dakropuan. Coderanus u uuciao coderanuit. *TpeyrompHuk Ilackans®. Pemenwe 3amau c
HCIOJIb30BaHUEM KOMOWHATOPUKH.

*'eomeTpuueckass BeposATHOCTh. CiayuyallHbI BbIOOp TOYKM W3 (UTYpHl Ha IUIOCKOCTH, M3 OTpe3Ka U W3 JyTU
OKPY>KHOCTH *,

Hcneitanne. Ycenex u Heyaaua. Cepus ucneiTaHui 10 nepBoro ycnexa. Cepus nensitannil beprysum. BepostHocTn
COOBITHI B C€pUU UCTIBITAaHUI bepHyn.

CrnydailHas BEIMYMHA M paCIpelesieHue BeposTHOCTEW. Maremarnueckoe oxupaHue u aucnepcus. [Ipumepst
MAaTeMaTHYECKOr0 OXUJAHUA KaK TEOPETHYECKOIO0 CPENHEro 3HA4YEHUs BEJIWYMHBL. MaTeMaTHuecKoe OXKWUIAaHHUE U
JUCTIEPCUS CIIyYalHOM BEJIMUYMHBI «YUCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyum».

[Tonstue o 3akoHe OOdbIIMX yucesl. V3MepeHue BEpOSTHOCTEH € MOMOIIBI0 4acTOT. Poiab M 3HaueHHEe 3aKOoHa
OOJIBIINX YUCEI B IPUPOJIE U OOIIECTBE.

IIJIAHUPYEMBIE IIPEMETHBIE PE3VJILTATEI OCBOEHU S ®EJIEPAJIBHOM PABOYEN ITPOI'PAMMEBI
KYPCA «BEPOATHOCTDH U CTATUCTUKA» (I1O TOAAM OBYUEHM )

Hpe,Z[MGTHLIe pPE3yJIbTaTbl OCBOCHHUA KypcCa «BCpOHTHOCTB U CTaTHUCTHKa» B 7-9 Kiaccax XapaKTCPU3YIOTCA
CICAYIOINMHU YMCHUAMUA.

7 KIIACC

Uutarh WHPOpPMALIUIO, MPEJACTABICHHYI0 B TaOMWIIaX, Ha JUarpaMmax; MPEACTABISATH JaHHBIC B BUJE TaOJHII,
CTPOWTH AMAarpamMMbl (CTOJIOMKOBBIC (CTOJIOYATHIE) U KPYTOBBIC) IO MacCHBaM 3HaUYCHUH (C MCIIONh30BAHUEM 3PUTEIHLHOM
HaIrJISAHOCTH W/WUIU BepOaIbHOM OTIOPHI).

OnuceiBaTh U UHTEPIPETHPOBATH peajbHBIC YMCIOBBIC JAHHBIC, MPEACTABICHHBbIC B TaOMWIAX, HA JUarpaMMax,
rpadukax.

OpueHTHPOBAaTHCA B TOHATHSAX W ONEPUPOBATh UMH Ha 0a30BOM ypOBHE: cpeaHee apudMeTHYecKoe, MeIHaHa,



HanOOJIbIIIEE M HAMMEHbBIIIEEe 3HAYCHHUS, pa3Max.
NMmers mpencrtaBieHWE O CiIydyallHOM W3MEHUYMBOCTM HAa TNpuUMepax IIeH, (U3WYECKUX  BEJIMYMUH,
AHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPEICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

8 KVIACC

W3Bnekate U mpeoOpa3oBbIBaTh HMHQPOPMAIIUIO, MPEACTABICHHYIO B BHUAEC TaOJMIl, Auarpamm, TpauKoB;
NPEJCTaBISITh JaHHbIC B BUE TaOJIULl, AMarpaMM, rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAJIM3a JAHHBIE C MOMOIIbIO CTATUCTHYECKUX MOKA3aTeNel: CpeHUX 3HAYCHUH U
Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTe 4acTOThl YHMCIOBBIX 3HAYEHHM W YacTOThl COOBITMH, B TOM YHCIE IO PE3yJIbTaTaM H3MEPEHHN U
HaO0JII0ICHHH (C MCTIOJIB30BAaHUEM 3PUTENBHON HATJISIAHOCTU W/WUIU BEPOAbHOM OMOPHI).

HaxouTh BEpOSTHOCTH CIIy4alHBIX COOBITHI B OMBITAX, 3HAsI BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHCIIE B
OMbITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU (C HCIOJb30BAHUEM 3pPUTEIBHOM HAIJISIAHOCTU W/WIH
BepOaIbLHON OTIOPHI).

HNmeTs mnpeacTaBieHUE O TrpapUUecKUX MOJENSX: JAEPEeBO CIy4yailHOro HKCIEPUMEHTa, JuarpaMMbl Dilnepa,
YUCIIOBas MPSAMas.

OnepupoBaTh MOHATUSMU Ha 0a30BOM YypOBHE: MHOXXECTBO, ITOJIMHOXKECTBO; BBINOJHATh ONEPAaLlUU HaJ
MHOKECTBaMU: OObEIMHEHUE, MEpeceyeHHe, JONOJHEHUE; IMEePEUUCISATh 3IEMEHThl MHOXKECTB; IPHUMEHSATh CBOWMCTBA
MHOECTB (C UCMOJb30BAHUEM BU3YAJIbHOU OIOPHI).

Wwmets npeacTaBienue o rpaduyeckoM MpeACcTaBIeHUEe MHOXKECTB U CBA3EH MEXy HUMH JIJIsl OTIMUCAHUS MPOLIECCOB
U SIBJIEHUH, B TOM YHMCJIE NPU PELICHUH 3aJa4 U3 IPYTUX YUYEOHBIX IPEIMETOB U KYPCOB.

9 KUIACC

W3BnekaTts W mpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEACTABICHHYIO B PA3JIMYHBIX HCTOYHUKAX B BHJE TaOJHII,
quarpaMm, TpauKoB; MPEACTABISITH TaHHBIE B BUJIE TAOUII, AUArpaMM, rpadukos.

Pemates mpocTelimme 3amadd  OPraHW30BaHHBIM  MEPEOOPOM  BAPHUAHTOB, a TaKXkKe C HCIOJIb30BAHUEM
KOMOWHATOPHBIX MPABUI U METOJIOB.

HMeTh mpencraBieHrne 00 OMUCATEIbHBIX XapaKTEPUCTUKAX JJII MACCHBOB YHCIOBBIX JIAHHBIX, B TOM YHCIIC



CPEIHME 3HAYECHUS U MEPBI PACCEUBAHUS.

Haxoauth dYacToThl 3HAYEHM W YACTOTHI COOBITHS, B TOM YHCIE MOJb3YSICh pE3yJbTaTaMU MPOBEAEHHBIX
U3MEpeHH 1 HaOII0IeHuH (C OOPOi Ha CTIPAaBOUHYIO HH(POPMAIIHIO).

HaxonuTth BEpOSTHOCTH CIy4YalHBIX COOBITUN B M3YYEHHBIX OMNbBITAX, B TOM YHCJE B ONbITAX C PABHOBO3MOXXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCTIBITAHUH J0 NIEPBOTO yCIIE€Xa, B CEPUSIX UCTIbITAHUN bepHyiu.

HMeTs npencrasieHue O CIIy4aiHON BEJIMYMHE U O PACIIPEIEIICHUN BEPOSTHOCTEM.

WmeTp npesicTaBieHre 0 3aKOHE OOJIBIIMX YHCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B CIyYalHON M3MEHYUMBOCTH
Y O POJIM 3aKOHA OOJIBIIMX YHUCEN B IPUPOJE U OOLIECTBE.



TEMATUYECKOE INTAHUPOBAHHUE YYEBHOT'O KYPCA «AJITEBPA» (IIO TOAAM OBYYEHUS)
7 kaacc ( 102 v)

Ha3zBanmue

pazaeJia (TeMbl)
Kypca (4ucjao

OcHOBHOe coiep:kaHue

OcHOBHbIE BU/IbI 1€ITEJILHOCTH 00y4al0IIMXCS

4acoB)
Yucaa n [TonsiTHE PALIMOHATIEHOTO YHUCIIA. CucremaTu3supoBaThb U odoramars 3HAHUA 00
BbIYHCJICHUS. Apudmernueckue JAEHCTBHS € pPALMOHAIBHBIMM YHCIAMH. | OOBIKHOBEHHBIX M JECITUYHBIX APOOSX.
PaumnonanbHblie CpaBHeHue, ynopsJ0YMBaHUE PAlMOHATILHBIX YHCE. CpaBHUBATH M YNOPSIA0YUBATH APO0HU, TpeoOpa3oBbIBas MPU
yHciaa CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM. HEOOXOIMMOCTH  JECATUYHbIE JpoOW B  OOBIKHOBEHHBIE,
(25 4) Pemenrie OCHOBHBIX 337a4 Ha APOOU, MPOLEHTHI U3 pealbHOM | OOBIKHOBEHHbIE B JECSTHUYHBIE, B YACTHOCTH B OECKOHEUHYIO

NPaKTUKU.
[Ipu3Haku  JEIMMOCTH,  Pa3IOKEHUS

MHOXUTEIN

JECSITHYHYIO IPOOB.
IIpumensiTe  pa3HooOpa3Hble  cHOcOObBI M NPHEMBI




HaTypaJIbHBIX YHCET.
Peanburie 3aBUCUMOCTH.
MPONOPIIMOHATIBHOCTH.

IIpsmas

u

obOpaTHas

BbIYNCJIEHNS] 3HAYeHU TPOOHBIX BBIPAKEHHUI, COJIEpKALIUX
OOBIKHOBCHHBIE W  JICCATUYHBIC JIPOOM: 3aMCHITh IIPH
HEOOXOUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOH U
OOBIKHOBCHHYIO JICCSITUYIHOM, MPUBOJNTE BBIpaKEeHUE K (popme,
HaubOosnee yaoOHOW s BBIYMCIEHUH, MPeoOpa3OBHIBATh
IpOOHBIE BBHIPAKECHHUS HA YMHOXKEHHUE U JICJICHUE JeCATUYHBIX
Ipo0el K ACHCTBUAM C IENBIMH YUCIaMH (ITPU HEOOXOIUMOCTH
C HaIpaBJISIOIIEH TOMOLIBIO).

IIpuBoauTHL 4YHCIOBbIe W OYKBEHHbIEe NMPUMePbI CTEICHU C
HAaTypaJIbHBIM TIOKa3aTesieM, OOBACHsS 3HAYeHUs OCHOBAHUS
CTENEHHN U ITOKa3aTelsd CTEIEHM, HAXOMUTh 3HAUEHMS CTEIeHEH

Buaa a’’ (a — moboe parroHaIbHOE YHCIIO0, 1 — HaTypalbHOE

YHCJIO) C OMOPOM Ha CIIPAaBOYHYIO HH(POPMAIIHIO.

[lonnmars cMbICT 3amHCH 0OJBIIMX YHCET C NOMOIIBIO

AecATHYHBIX Apoleii U creneHel yncaa 10, npUMeHATh UX B

peabHBIX CHTyalHsIX.

IIpuMeHATH NPU3HAKY IETUMOCTH, PA3JI0KEHNUS HA MHOXKHUTEIU
HaTypaJIbHBIX YHCEIL.

Pemats mpocreiiliMe 3agauyM  Ha  YacTH, [POLIEHTHI,
NPOMNOPILINH, HA HAX0XKJIEHHE APoOH (IPOLIEHTA) OT BETUUUHBI U
BEJIMYMHBI 10 €€ Jpobu (ImpoueHTy), Apobu (TMpoleHTa),
KOTOpBIM COCTaBIsAET OAHA BeaW4MHA OT Apyroil. IlpuBoanTs,
pa30upaTh, OeHUBATDH PA3JINYHbIC PEIICHUS, 3allUCU PEIIeHU
TEKCTOBBIX 3a/au.

Pacno3HaBath M O0BSACHATH, ONMPAsCh HA ONpEeNICHus,
OpsSMO HPONOPLMOHATBHBIE U OOpPaTHO MPONOPLUOHATIbHbIE
3aBHCHUMOCTH MEXAY BEJIMYMHAMH; NPUBOAUTH NPUMePBbI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpPA, W3 JAPYTHMX Y4eOHBIX
MIPEIMETOB.

Pemarp npocreiinyie NpaKTHKO-OPHEHTHPOBAHHBIC 3aJadM

Ha  JIpo0M, TPOUEHTHI, TNPSAMYWW U  00paTHYIO

NPONOPUHMOHAJIBLHOCTH, MPONOPLHH.




Anredpanyeckue
BbIpaKeHUsl
(27 9)

bykBennble  BblpaxkeHus.  llepemennbie.  JlomycTumbie
3HAYEHUs NepeMeHHbIX. DOpMyIIbI.

[TpeobpazoBanre OYKBEHHBIX BBIPAKECHHI, PACKPBITHE CKOOOK
U IIPUBEJICHUE MOJA00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I1OKA3aTEIEM.
MHoOrousneHsl. CnoxeHue, BbIUHTAHUE, YMHOKEHUE
MHOTOWIEHOB.  DOpMyJibl  COKpPAIIEHHOIO  YMHOXKEHHSI.
PaznoxxeHne MHOro4JIEHOB Ha MHOKUTEIIH.

OBaanerb Ha 0a3zoBoM YPOBHeE anreOpanvecKoin
TEPMUHOJIOTHEN M CHUMBOJIMKOW, NPHUMEHATH €€ B IIpolecce
OCBOEHUS Y4eOHOT0 MaTepuaa.

Haxoauth 3HaueHUs OYKBEHHBIX BBIPDOKEHHHA TNPH 3aJaHHBIX
3HaYEHUSIX OYKB; BBIMOIHITH BHIYUCICHUS 1O (hOPMYJIaM.
BbInoaHATHL TpeoOpa3oBaHus IENIOT0 BHIPAKEHHUS B MHOTOWJICH
MIPUBEICHNEM MOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJIHOYJIEHAa Ha MHOIOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHATH (OPMYIJbI KBajaparta
CyMMbl M KBajpaTa pa3HOCTM C OIOPOH Ha CIPABOYHYIO
nHpopmaIuto.

OcywmecTBIATh Pa3l0KEHUE MHOTOWIEHOB HAa MHOXKUTEIH
MyTEéM BBIHECEHHUS 32 CKOOKH OOIIEro MHOXHUTENS, IPUMEHEHHS
dbopMyBl  pasHOCTH KBaApaToB, (OPMyN  COKpPAIIEHHOTO
YMHO>KEHUS C OMOPOM Ha CIPABOYHYIO HH(OPMAILIUIO.
IIpumensaTe mpeoOpa3oBaHWE€ MHOTOWIEHOB MJIs pPELICHUS
pa3MyHBIX 3a0a4 W3 MAaT€MAaTUKH, CMEXKHBIX IPEAMETOB, W3
peanbHOU NPAKTHUKHU.

3HAKOMHTBCS ¢ HCTOPUEN Pa3BUTHS MATEMATUKH.

YpaBHeHnust
U HEPaBEeHCTBA
(20 v)

VYpaBHeHue, IpaBuja npeobpazoBaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUM.

JInHeitHOe ypaBHEHHE C OJJHON NTEPEMEHHOMN

[IEPEMEHHOM, PELIEHNE JIMHENHBIX ypaBHEHUH. Pemienue 3amau
C IOMOIIBIO YPAaBHEHHUIA.

*JIuHeiiHOe ypaBHEHUE C IByMS TIEPEMEHHBIMH U €ro rpaduk *.
Cucrtema JIByX JIMHEWHBIX YPAaBHCHUM C ABYMSI TIEPEMEHHBIMH.
Pemenne cucteM ypaBHEHHH CIMOCOOOM TIOJICTAHOBKH H
CII0COOOM CJI0KEHHS.

Pemiars JMHEHOE ypaBHEHHME C OJHOM IEPEMEHHOM,
NpUMEHsAsA NPaBWJIA Iepexofa OT HMCXOJHOTO YPaBHEHMS K
paBHOCWIbBHOMY €My Oonee mpocroro Bujaa. IlpoBepsiTh,
ABJIACTCS JIM KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHUS.

IMoxOupars npuMepbl Nap YHUCEI, SBISIONIMXCS PEIICHHUEM
JIMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

Crpouth B KOOpPJMHATHOM IUIOCKOCTU TpauK JIMHEHHOTO
YpaBHEHHUS C ABYMs HEPEMEHHbIMH (IIpU HEOOXOAUMOCTH C
HCIIOJIb30BAHUEM CMBICIOBOM OINOPbI); MOJB3YSICh TpaduKoM,
NPUBOJAUTH IPUMeEPbI PELICHNS YPABHEHMUS.

HaxoauTe peuieHue CHUCTEMBI JIBYX JIMHEWHBIX YPaBHEHHU C
IBYMsI TEPEMEHHBIMM C OINOPOHl Ha alropuT™M Y4eOHBIX
NEUCTBUN.

CocTaBJATh U pemiaTh YpaBHEHUE WIN CUCTEMY YPABHEHUH 110




YCIIOBUIO 33/1auyd, HWHTEPIPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3aJlayd TOJYYEHHBIH pe3yJbTaT C OMOpOM Ha
BOIPOCHBI TUIaH.

Koopannatsl
U rpadukm.
DOyHKIUHT
(24 9)

Koopannara Toukum Ha mnpsMod. YucCIOBBIE ITPOMEKYTKH.
PaccTosinne Mexty 1ByMs TOUKaMH KOOPAMHATHON MPsSMON
[IpssMoyToNbHAsT CHCTEMa KOOPAMHAT Ha TUIOCKOCTH. [Iprumepsr
rpa¢ukoB, 3agaHHbIX (Gopmyiaamu. YUteHue rpadukoB
pEAIbHBIX 3aBUCUMOCTEH.

[Honarue Qynkuuun. I'paduk Gynkumu. CpoicTBa (QyHKIMIA.
Jluneitnas  ¢yukuus. Iloctpoenume rpaduka JMHEHHOM
¢yukuuu. I'paduk pynkuun y =kx +b.

HN3o00paxarh Ha KOOPAMHATHOU IPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH,
MHTEPBaJIbl; 3alKCHIBATh UX HA aJIreOpanvyecKoM S3bIKE.
OrMedaTh B KOOPAMHATHOH INIOCKOCTH TOYKH IO 3a/IaHHBIM
KOOpJMHATaM; CTPOUTh TI'pPA(PUKU HECIOXHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OpMyJIaMH, B TOM 4YHCJE C MOMOIIBIO IHM(PPOBBIX
nabopaTopuid.

IIpumensiTh, M3y4aTh NPEHMYLIECTBA, HHTEPNPETHPOBATH
rpadudeckuii crocod MpeACTaBICHHUS U aHAIN3a Pa3HO00pa3HON
KM3HEHHOW MH(pOpMAaLIUU.

OcBauBaTh Ha 0a30BOM YpOBHE NOHATUE (DYHKILIUHU, OBJIaJIEBaTh
(YHKIMOHAJIBHON TEPMUHOJIOTHEH.

Pacno3naBarp jquHeliHy0 QyHKIuio y = kx + b, ONUCHIBATH
e€ CBOMCTBA B 3aBUCUMOCTH OT 3Ha4Y€HUH K03((HUIMEHTOB k U b
(1pu HEOOXOAMMOCTH C OIIOPOM Ha AJIITOPUTM IMPABUIIA).
CrpouTthb rpaduku nuHelHONW GyHKIMU, QyHKUMU Y = kx + b
Hcnonb3oBats nudpoBbie pecypcbl s IOCTPOEHUS
rpaduKoB (PyHKIMI 1 U3yYeHUS UX CBOWUCTB.

[IpuBOOUTE TpHUMEPH! JIMHEWHBIX 3aBHCUMOCTEM B pEaJbHBIX
IIpoLeccax U sIBJICHUSIX.

IloBTOpEHME
U 00001IeHHe
(69

[ToBTOpEHKHE OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
0000111eHIEe 3HAHUIA.

BpiOuparb, nNpPUMEHATH CHOCOOBI  CPAaBHEHUA  YHCEI,
BBIUUCIICHUM,  NpeoOpa3oBaHUN  BBIPAKCHUH,  pEIICHHS
ypaBHEHUH MTPU HEOOXOIUMOCTH C HAIIPABJISAIONIEH TTOMOIIIBIO.
OcyumiecTBJIAATh CAMOKOHTPOJIb BBINOJIHSAEMbIX JIEUCTBUM U
CaMOTIPOBEPKY pe3yJibTaTa BBIYHCICHHUHA, TPeoOpa3oBaHU,
IIOCTPOEHUM.

Pemats mpocrteiliuMe 3agauyM U3 peaJbHOW  KU3HH,
NPUMEHATh MaTeMaTU4YecKHe 3HAHMUA JUIs PeLleHus 3a7a4 U3
JNPYTUX IIPEIMETOB.




Pematp mpocTeiiline TeKCTOBbIe 3a]a4yH, CPABHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUS 3a/1a4H.

8 kaacce (102 u)

Ha3zBpanue
pasnena (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:kaHue

OcHOBHbIE BU/IbI 1€ITEJILHOCTH 00y4al0IIMXCS

4acoB)
Yucaa u KBangpaTHbiit KOPEHB n3 YHcIa. *[Tonsarue 00 | @opMyJMpPoOBaTh ONpeeieHne KBAJAPATHOTO KOPHS U3 YHCIIA,
BBIYHCJICHUS. UppallMoOHAIbHOM  yHcie.  JlecaTuuHble — NPUOJIMKEHUS | apUPMETHUECKOTO KBAJPAaTHOTO KOPHS MpPU HEOOXOAMMOCTH C
KBanparnsbie VPPALMOHAJIBHBIX YUCEl. BHU3yaJIbHOW OIIOPOM.
KOPHH JeiictButenpHble uncia. CpaBHeHHE AecTBUTENbHBIX yicen *. | [IpuMeHATH onepanuio H3BJICYEHUS KBaJPaTHOTO KOPHS U3
(154) ApudpmeTnueckuil KBaipaTHbIN KOPEHb. quClia, HCMOJb3YS IPU HEOOXOAUMOCTH KAJIbKYJISATOP.

VpaBHeHue Buga x> = a.

CaoiicTBa apupMeTUYECKUX KBaJPATHBIX KOpHEH.

[IpeoOpa3oBaHue  YHUCIOBBIX  BBIpAXKEHUI,
KBaJIpaTHbIE KOPHHU.

CoJIepKAIIUX

OI[eHI/IBaTb KBAaApPATHBIC KOpHH OCIbIMA qucjaaMnu n
JCCATUYHBIMH I[p06${MI/I.

CpaBHI/IBaTL H yYunopsaaoumBaTb palluOHAJIBHBIC u
HppauOHAJIbHBIC YHCJIa, 3alIMCAHHBIC C ITOMOIINBIO KBAaJAPATHBIX
KOpHCfI pu HeO6XOI[I/IMOCTI/I C HaHpaBJIHIOH_[eﬁ IIOMOIIBIO.

I/ICCJIQIIOBaTb YpaBHCHUC x2 = a, HaxoJUuThb TOYHBIE H

npuOIMKEHHBIE KOpHU 1pu a > 0.

HcciaenoBarb cBOMCTBA KBAaJpPaTHBIX KOpPHEH, IPOBOISA
YHCJIOBbIE HKCIEPUMEHTHI C HCIIOJIB30BAHUEM KaJlbKYJsTOpa
(koMIBIOTEPA).

IIpumeHnsaTh cBolicTBA apu(pMeTHUYECKHMX KOPHeH ISt
npeodpa3oBaHMs BbIPAKEHUIA.

BpInoJiHATL mpocTeilne MNMPeodPa30BAHUA  BBIPAKECHUM,
coJiepKalluX KBaJpaTHble KOpHHU. BhipaxkaTh nmepemMeHHbIE H3
reOMETPUUYECKHUX U (pu3ndecKux GopMyI Mpu HEOOXOIUMOCTH C
OIIOPOM Ha IPABUIIO.

BorunciasiTh 3HaYeHHs1 BbIPRXKEHUMN, COJEpKAIMX KBaJlpaTHbIE




KOpHH, UCIIOJIB3Y: IIPpU HCO6XOI[I/IMOCTI/I KaJIBKYJIATOP.
Hcnoan3oBath B XO#C peuicHud 3adad  OJICMCHTApPHBIC
npeaACTaBJICHHA, CBA3AHHBIC C HpI/I6J'II/I)KéHHI>IMI/I 3HaAa4YCHUAMU
BCJIMYHH.

3HAKOMHTLCS C HCTOpHCfI Pa3BUTUA MATCMATUKH.

Yucaan
BBIYHCJIEHHS.
Crenenn

¢ eJIbIM
nokasarteJjieM
(79)

Crenens ¢ nensiM nmokasareneM. CTangapTHas 3aluch 4ucia.
Pa3mepbl 00BEKTOB OKpyKaromero Mupa (0T 3JIeMEHTapHBIX
YACTHI 10 KOCMHUYECKUX 0O0BEKTOB), JNIUTEIHLHOCTH MTPOIIECCOB
B OKPY>KaIOIIEM MUDE.

CBolicTBa CTENEHH C LIEJIBIM ITOKa3aTeeM.

®opMyIMpOBaTH ONpeeeHHe CTEIICHHU C 1IeJIbIM IT0Ka3aTeeM
(mpu HE0OXOAUMOCTH MO BU3YaJbHOM Onope).

IIpencraBiasitb 3amuch OOJBIIMX M MajblX 4YHCENl B
ctangaptHoM Bujae. CpaBHUBaTh 4Yucla U BEJIUYMHBI,
3alMCaHHBIE C UCIIOIb30BaHUEM cTeneHu 10.

Hcnonb3oBaTre 3amuMch uncel B CTAaHAAPTHOM BHUAE UL
BBIPQKEHUSI pa3MepOB OOBEKTOB, JIMTEIBHOCTU IPOLIECCOB B
OKpY’KaroIlleM MUPE.

®opMyJIMpPOBaTh, 3aIMCHIBATL B CHMBOJINYECKOil (popMe U
WLIIOCTPHPOBATh NPHMEPAMH CBOMCTBA CTENEHU C LEJIBIM
mokazaresieM (MpU  HEOOXOAUMOCTH C  HCIIOJIb30BAaHUEM
BU3YaJIbHOW OTIOPHI).

IlpumeHsaT, CBOMCTBA CTENEHU JUIsI  TIPeoOpa3zoBaHUsA
BBIPQKEHUH, COAEpKAIIMX CTENEHH C LEJNbIM II0KA3aTeleM C
UCIIOJIb30BAaHUEM  CIIpaBOYHOM HMHpopManuu. BbINOJHATH
AeMCTBUSA C YWCIaMH, 3alMCAaHHBIMU B CTaHJApPTHOM BHJIE
(YMHOK€HUe, J1eJIeH’e, BO3BEICHUE B CTEIIEHB).

Auaredpanvyeckue
BbIPasKeHHS.
KBaapaTubiii
TPEXUJIeH

()

KBanpaThsiii TpéxuneH. Pa3noxeHue KBajpaTHOrO TpEXUJIEHA
Ha MHOXXUTEIIN.

PacnosHaBare  KBaJgpaTHBIM  TPEXUIEH,  yCTaHABIUBATH
BO3MO>KHOCTB €T'0 Pa3JI0KEHUSI HA MHOXKUTEIIH.

PackiaaapiBaTh Ha MHOXKHTEJIM KBAJIpPaTHbIA TPEXWIEH C
HEOTPULATENbHBIM JUCKPUMUHAHTOM IPH HEOOXOJUMOCTH C
OIIOPOM Ha AJITOPUTM IIpaBUIIA.

Anredpanuyeckue
BbIPAKEeHUSI.
Anredpanueckast
ApooOL

Anrebpanueckas apo0b. JlonmycTUMbIC 3HAYCHUS IEPEMEHHBIX,
BXOJIINX B  anreOpandeckue BeIpakeHus. (OCHOBHOE
CBOMCTBO anredpandeckoit npodu. CokpaieHue apooeit.

CrnoxeHue, BBIYHTAHUE, YMHOKEHUE u JIeJIeHUE

3anuceiBaTh anreOpanueckue Belpaxenus. Haxoautb obiacts
OTnpe/IelICHUS] PALIMOHAIEHOTO BHIPAKCHHUSI.

BbINOJHATL YKCIIOBBIE MOJICTAHOBKY M BBIYUCJATH 3HAUCHUE
apoOu, B TOM YHCJIE C TOMOIIBIO KAIbKYJIATOPA.




(15 v)

anreOpanmveckux apobeii. I[IpeoOpazoaHue
cojiepxKanux aaredpandeckue apoou.

BBIPAYKCHHU,

®opmMyIHMPOBATh OCHOBHOE CBOMCTBO ainredpandeckoil 1podu
U IPUMEHATH €ro /s IpeoOpa3zoBaHus Apo0eil.

BbInoHATL fAeiicTBUA ¢ anreOpanyecKuMu JpoOsIMH IIpH
HEOoOXOJUMOCTH C Hampasistoueil nomMompblo. I[IpumeHsaTh
npeoOpa3oBaHusl BbIpAXEHUH Ul pelleHus 3anad. Beipakarb
nepemMeHnble w3 Gopmyn (PUINIECKHX, T'COMETPUYCCKHX,
OIUCHIBAIOUINX OBITOBBIE CHUTyallMd) MpPU HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOIIBO.

YpaBHeHus

U HepaBeHCTBA.
KBaaparTubie
YPaBHEHUs

(15 9)

KBanpatHoe ypaBHeHue. HemonmHoe KBajapaTHOE ypaBHEHHE.
®opmysia KOpHEH KBaJpaTHOro ypaBHeHus. *Teopema Buera™.
Pemennie  ypaBHeHMH,  CBOISIIMXCS K KBaJpaTHBIM.
[Tpocreiimue ApoOHO-pallMOHATbHbBIE YPaBHEHHUSL.
Penienne TEKCTOBBIX 3a7ay C  MOMOILIbIO
YPaBHEHUH.

KBaJApaTHBIX

Pacno3naBaTh KBaJpaTHbIE ypPaBHEHUS.

3anuceiBaTth (opmysy KOpHEH KBaJpaTHOTO YpaBHEHUS;
pelIaTh KBaJpaTHble YPABHEHHMS — IOJHBIC U HEMOJHbIE (C
HCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).
IIpoBoauTs  mpocreiline  UCCIeI0BAHUSA
YpaBHEHUM.

Pemath ypaBHeHusi, CBOASIIMECS K KBaJAPaTHBIM, C IIOMOIIBIO
npeoOpa3oBaHMii W 3aMEHOW IIEPEMEHHONM € ONopod Ha
QJITOPUTM IIpaBUIIa.

HaOurogate ¥ aHAJIM3MPOBATh CBS3b MEXKIAY KOPHSAMU H
K03 pULIMEeHTaMU KBaJPAaTHOTO YPABHEHHUS.
*[IpumeHsTH TEOpEMY Buera
3aja4 (C UCTOIb30BaHUEM 00pasia)®.
Pemats TekcTOBBIEe 3ajauM anreOpanyeckuM CIOCOOOM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYIMPOBKH YCIOBHUS 3aJaud K
anredpanveckoid MoJeIN IyTEM COCTaBJICHMsI ypaBHEHMs (IIpH
HEOOXOIMMOCTH C  HAaNpaBisAIOIIEH  IOMOINBIO);  pelaTh
COCTaBJICHHOE YpaBHEHUE; HHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMHTBCS C HCTOPUEH pa3BUTHS alreOphl.

KBaJApPAaTHBIX

s pelieHus

YpaBHenust

U HepaBeHCTBA.
Cucremsl
YPaBHEHUI

(13 4)

JluneiliHoe ypaBHEHHME C JIBYMs TNEPEMEHHBIMH, €r0o Tpaduk,
IIPUMEPBI PEILICHNS YPABHEHUM B LICJIBIX YUCTIAX.

Pemienne cucremM [BYX JIMHEWHBIX YpPAaBHEHHH C JBYMS
NEPCMCHHBIMU. HpI/IMepLI peuicHusd CHUCTEM HEeJIMHENHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pacno3naBaTth JMHEHHBIC YPABHEHUS C IBYMS IICPEMEHHBIMH.
Crpouth rpaduKu JUHEHHBIX YpaBHEHHWH, B TOM 4YHCIE
HCMOb3ysli HU(ppoBBIe pecypebl (IMIPU  HEOOXOIUMOCTH C
OIOPOIi Ha AJITOPUTM Y4EOHBIX ACUCTBUIN).

Pa3nuyare napajuiesbHbIE M NEPECEKAOIMEcs NPAMBIE 10 UX




*'padbuyeckass  uHTEepHpeTanus ypaBHEHHS C  JIBYyMS
NIEPEMEHHBIMU U CUCTEM YPABHEHUM C ABYMS [IEPEMEHHBIMHU *.
PeleHnne TeKCTOBBIX 3a1a4 C MOMOIIBKO CUCTEM YPaBHEHUH.

YPaBHEHHUSM.

Pemiate cucrembl JABYX JIMHEHHBIX YPaBHEHUHW C JByMs
IIEPEMEHHBIMU [TOACTAHOBKOM U CIIOKEHUEM.

Pemates npocreiine CUCTEMBI, B KOTOPBIX OJTHO U3 YPABHEHUH
HE SIBJIICTCS TMHEWHBIM IPU HEOOXOIUMOCTH C HalpaBJISIOLICH
ITOMOIIBIO.

*[IpuBoAuTh rpauUecKyl0 HHTEPHNPETANMI0  PELICHUs
YpaBHEHHUs C [BYMs IIEPEMEHHBIMH W CHCTEM YPaBHEHUU C
IBYMS IEPEMEHHBIMH. *

Pemats TeKCcTOBBIE 32/1a4H ANTeOPaAMYECKIM CIIOCOOOM.

YpaBHeHnust YuciioBble HEPABEHCTBA U UX CBOMCTBA. ®opmyMpoOBaTH CBONCTBA YHUCIIOBBIX HEPaBEHCTB,
U HepaBeHCTBA. HepaBeHCTBO ¢ 0/1HOM IepeMeHHOM. JIMHEeHbIe HEPABEHCTBA C | KIUTFOCTPUPOBATH UX HA KOOPIAMHATHOM IPSIMOM.
HepaBenctBa OJIHOM TmepeMeHHOM u ux peuleHue. Cucrtembl NuHEHHbIX | [IpUMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHHUS 331a4.
(12 9) HEPaBEHCTB C OAHOW IIEPEMEHHOM U UX PELICHUE. Pemiate MHEHBIE HEPAaBEHCTBA € OJHOM NEPEMEHHOM,
N300paxkenune penieHus JIMHEHHOTO HEPaBEHCTBA U X CHCTEM | M300paxkaTh pellieHrne HepaBeHCTBA Ha YHUCIOBOM MPSAMO.
Ha YUCIIOBOM MPSMOM. Pemathb cucTemMbl THHEHHBIX HEPABEHCTB, N300pakaTh PEIICHUE
CUCTEMbl ~ HEpPaBEHCTB  HAa  YHCIOBOM  MpsMOM  Mpu
HEOOXOAMMOCTH C BU3yaJIbHOW OTIOPOH.
DyHKIUN. [Monstne ¢ynkmuu. OO6macTh ompeneneHus u MHOXKecTBO | Mcmoab3oBaTh  (QYHKIMOHANBHYIO ~ TEPMHUHOJIOTHIO  H
OcHoBHbIE 3HayeHuH Qynkuuu. CriocoOsl 3a1anus QyHKIUH. CHMBOJIMKY.
MOHSITUSA I'padux ¢ynkmuu. CoiicTBa (QyHKIHH, UX OTOOpaxkeHHe HA|BbluMcaaTh 3HaYeHHst QYHKUWH, 3aJaHHBIX (GopMmynamu (IIpu
Sy rpaduxke. HEOOXOJUMOCTH HUCIOJB30BaTh KajJbKyJIATOpP); COCTABJIATH

TA0JMIbI 3HAYeHU# QyHKINU.

Ctpouth N0 ToOUKaM rpapuku QyHKIIH.

OnucepiBaTh cBOICTBa (YHKIMU HAa OCHOBE €€ rpaduyeckoro
MpEJCTaBlICHUs] MNpU  HEOOXOAUMOCTH C  HamlpaBJsioLIEi
IIOMOUIBIO.

Hcnonb3oBath  QyHKIMOHAIBHYIO ~ TEPMHUHOJIOTHIO M
CHMBOJIUKY.

HccnenoBarh mnpumepbl rpa@uKoB, OTpa)arolIMX pealbHbIE
nporeccel U siBieHus. IIpUBOAUTH NpUMeEPbI IPOLECCOB U
SIBJIEHUU C 3aJJaHHBIMU CBOMCTBaMHU.




Hcnoab30BaTh KOMIBIOTEPHBIE MPOTPAMMBI ISl [IOCTPOCHUS
rpadukoB QyHKINN U U3yUEHUS UX CBOHCTB

DyHKIUH. Urenne u mnoctpoeHue rpapukoB ¢yHkuui. I[Ipumeps! | Haxoauts ¢ moMoubio rpaguka QyHKIMM 3HAYCHUE OJTHON U3
YuciioBbie rpadukoB QyHKUNN, OTpaXKaAIOIIUX PEAIbHbIE MPOLIECCHI. paccMaTpuBaEeMbIX BEJIMYHH 110 3HAYEHUIO JIPYTOM.
pynknmun @yHKIMH, OIIHUCHIBAIOLINE IPSIMYO u o0patHy!o | B HecloXHBIX cilydasx BbIpaxkKaTh (OpMYJIOH 3aBHCHMOCTH
) [IPONOPLMOHAIIbHBIE 3aBUCUMOCTH, UX rpaduku. 'unepOosa. | MEXIy BEIMUYMHAMH.
I'paduk pyHkmU y = Xx°. OnuceiBaTh XapakTep H3MEHEHHMsS OJHOM BEJIMYMHBI B
Dymxn y = Xy = ¥y = Vx,y = k . *rpaduteckoe 3aBUCUMOCTH OT U3MEHEHUS APYyTrou }
X PacnosnaBate Buabl usydaemblx ¢(yHkuuid. Iloka3piBaTh
peleHre ypaBHeHUI U CUCTEM ypaBHEHUH. * CXeMATHYEeCKH IIOJIOKEHWE Ha KOOPJAWHATHOM IUIOCKOCTH
rpaduKoB GyHKIHI BH/IA: y =X, y =x,
y=xy =%
X
Hcnoab3oBarh pYyHKIHOHAJIBHO-TPAapHYECKHE
NpeaCcTaBJICHHUs ISl PEIIEHUS U UCCIEA0BAHNS YPABHEHUN U
CUCTEM ypaBHEHUM.
IIpumensaTe uudpoBbie pecypchbl ISl TOCTPOSHUS TpapUKOB
GbyHKIMH.
IToBTOpEHME [ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u 8|IIpuMeHATH CmOCOObI CPABHCHMS YHCEN, BBIYMCIICHUH,

H 00001IeHHe
(6 9)

KJIacCOB, 0000IIeHNEe 3HAHUHN.

npeoOpa3oBaHuil BEIpAXKEHUH, pEIIeHUs] YPaBHEHUIA.
OcymecTBJISITh CAMOKOHTPOJIb BBINIOJHSAEMBIX ACHCTBUI U
CaMONIPOBEpPKY pe3ysbTaTa BBIYMCICHUH, MpeoOpa3oBaHUM,
MOCTPOEHU.

Pemiate 3agayd W3 peaJibHOM  KHU3HHM, NPHUMEHATH
MaTeMaTUYeCKUe 3HaHWS [UIS peleHus 3ajad U3 JApyrux
IIPEIMETOB.

PemaTh TekcTOBBIE 321a4H, CPABHUBATH, BLIOUPATH CIOCOOBI
pelIeHns 3a1a4H.




9 kaacc ( 102 )

Ha3zBanmue
paszaena (Tembl)
Kypca (4ucjo
4acoB)

OcHoBHOe cogepkaHue

OcHOBHBIE BU/IbI 1eATeIbHOCTH 00y4aI0IIMXCH

Yucaa n
BbIYHCJIEHHUS.
JlelicTBUTEIbHDbIE
yucaa

9 q)

PanyionaneHble yncna, *uppanvoHaibHble YUCIA, KOHEUYHbIE U
OecKkOoHEUYHbIE JIECATUYHBIC Ipoou. MHoxecTBO
JEHUCTBUTEIBHBIX  YWCEN; JACUCTBUTEIbHBIE UUCIA  KakK
OeckOHEUHbIE JecATUYHbIe JApoOu. BzanMHO oaHO3HAaYHOE
COOTBETCTBUE MEXAY MHOXECTBOM JICHCTBUTENIBHBIX YHCEN U
MHO>KECTBOM TOYEK KOOPAUHATHON IIPSAMOM.

CpaBHeHUEe  JI@HCTBUTENBHBIX  4HUCEN,  apUPMETHUYECKHE
JIIEHCTBUSA C NEHCTBUTEIILHBIMA YUCIAMHA. *

[Tpubnuxénnoe 3HaYCHUE BEJIMYMHBI, TOYHOCTb
IpUOITMKESHUSI.

Oxpyrnenune wuucen. Ilpukumaka W OLEHKa pe3yJbTaToOB
BBIYMCIICHHUM.

Pa3BuBarh mnpeacraBiieHHMsi O UHCIAaX: OT MHOXECTBa
HATypaJbHbIX YHCEN 10 MHOKECTBA JECHCTBUTEIbHBIX YHCEL.
O3HakoMHUTBbCS c BO3MOKHOCTBIO MpEeCTaBICHUS
JNCHUCTBUTEIHLHOTO YHCIa KaK OSCKOHEUHOW JECATHYHOU JIpooH,
NPUMEHSITh JICCATHYHBIC TPUOIKCHUS PAIlMOHAIBHBIX U
HWppalOHAJIbHBIX YUCEN.

*3anuchbiBaTh, CPaBHUBATDH 7 yHOPSiA0YHBATh
IEMCTBUTEBHBIE Ynciia ¥,

BeimosHsATh, coyeTas yYCTHbIE M INHUCbMEHHBIE NPUEMBIL,
apupmMeTnyeckre [eficTBUS C PAUUOHAIBHBIMM YHCIAMU;
HAXOJAUTh 3HAUYCHMUSA CTENECHEH C ICIBIMH IOKa3aTeIIsIMH H
KOpPHEW; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BBIPAKECHUMN.
[ony4yurs mpeacTaBjieHHEe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHUCell B PAKTUYECKOU IESITEIbHOCTH YEIOBEKA.
AHAJIM3UPOBATHL M [1€JaTh BBIBOJAbI (IOCJI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOIMKEHUSI AEHCTBUTEIBHOIO 4HCIa
MIpY pelIeHUHN 3aa4.

OKpyrJifTh JCHCTBUTEIBHBIC YWCIA, BBIMOJIHATH NPUKUAKY
pe3yibTaTa  BBIYMUCICHUN, OHEHKY 3HAYE€HUU  YHCIIOBBIX
BBIPaKCHU.

3HAKOMUTBLCS C UICTOPUEH Pa3BUTHS MAaTEeMATHKH.

YpaBHeHnust
U HEpaBeHCTBA.

JIuneiinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOJSIIMXCA K
JIMHEHHBIM.

OCBaI/IBaTb, 3allOMUHATL MW TNPUHMEHATH rpa(]mqeclcne
METOAbI IIpHU PECUICHHUU ypaBHeHHﬁ, HCPABCHCTB U HX CHUCTCM




YpaBHeHust KBangpatHoe ypaBHeHue. Pemenue ypaBHeHUi, cBogsmuxcs|(Ipy HEOOXOAMMOCTH C OINOPOM Ha aJIrOPUTM y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. bUKBaIpaTHbIE ypaBHEHUS. NeNCTBUI).
nepeMeHHOH *[Ipumepsl pewieHus ypaBHEHUH TpeTbel U 4eTBEPTOIl | Pacmo3HaBaThk 1ieible U IpOOHbBIE YpaBHEHMUS.
(14 9) CTENEHEN pa3oKEHUEM Ha MHOKUTENH. * Pemiate JiMHeliHbIe M KBaJpaTHbIe YpPaBHEHHS, YPaBHCHUS,
Pemenue npoOHO-palioOHaIbHBIX YpaBHEHUH. CBOJMINMECS K HHUM, HpocTelme ApoOHO-paluOHaNIbHbIE
Pemnrenne TekCcTOBBIX 3324 aNreOpandecKuM METOIOM. YpaBHEHU.
IIpeanaraTs BO3MOXHbIE CIIOCOOBI pelICHHs] TEKCTOBBIX 3a/a4,
o0cy:k1aTb HMX M PpelaTb TEKCTOBbIE 3aJaud pa3HbIMU
CIocO0aMHu.
3HAKOMMTBCS € MCTOPUE pa3BUTHSI MaTEMaTUKU
YpaBuenus JluHeiiHOE ypaBHEHUE C ABYMs IIEPEMEHHBIMU U ero rpaduk. | OcBaMBaTh M NPHUMEHAITh NMPUEMBI PELICHUS CHUCTEMBI JIBYX
U HEPaBEeHCTBA. Cucrema IByX JUHEHHBIX YpaBHEHHUI C ABYMs MEPEMEHHBIMU |JIMHEHHBIX YPaBHEHUH ¢ ABYMS NEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl u e€ peuieHue. Pemienue cucreM IBYX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SBJIACTCS JIMHEHHBIM
YPaBHEHUI KOTOPBIX JINHEWHOE, a IPyroe — BTOPO CTEIEHHU. (o Bu3yanbHOH orope).
(14 9) I'padmueckas uHTEpHpeTanust CUCTEMbl ypaBHeHMH c IByMs | Mcnmoab3oBaTh (QyHKUIMOHANBHO-rpauyecKue NpeicTaBiIeHUs
IIEPEMEHHBIMM. JUISl PeLIeHUs] M UCCJIeI0BAHUS YPAaBHEHUHN U CUCTEM.
Penienue TeKCTOBBIX 3aa4 alreOpandeckuM CIIOCOOOM. AHATU3MPOBATHh TEKCTHI 3a/1a4, peliaTh UX aNreOpanvyeckum
CIOCOOOM: MepexXoAUTh OT CIOBECHON (POPMYITHPOBKU YCIOBHS
3aJjauu K anreOpanyeckoi MOJeNu MyTEM COCTABICHUS CUCTEMBI
YpPaBHEHHUI; PpelaTh COCTABICHHYIO CHCTEMY YpaBHEHHI;
HHTEePIPETHPOBATH PE3YJILTAT.
3HAKOMMTBCS € MCTOPUEI pa3BUTHSI MaTEMaTUKU
YpaBuenus YuciioBble HEPABEHCTBA U UX CBOMCTBA. Yurarbs, 3alUCBIBATH, IIOHHMATbh, MHTEPIPETHPOBATH
U HepaBeHCTBA. JIunHeliHble HEPABEHCTBA C OJHON NIEPEMEHHOM U UX PEIICHUE. |HEPaBEHCTBA; UCIIOJIB30BATh CUMBOJIMKY X TEPMUHOJIOTHIO.
HepaBencrBa CucteMbl TUHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHON M MX | BBIMOIHATHL mpeoOpa3oBaHKs HEPABEHCTB, MCHOJAb30BATH VIS
(16 9) peuieHue. peoOpa3oBaHMs CBOMCTBA YUCIIOBBIX HEPABEHCTB.

KBaznpaTHble HEpaBEHCTBA U UX PEILIEHUE.
I'padmyeckas  uHTEeprpeTanyss HEPABEHCTB U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

CHCTEM

PacnosHaBaTth JIMHEVHbBIC U KBaJPAaTHHIE HEPABEHCTBA.

Pemiate  JMHEHWHBIE  HEPABEHCTBA, CHUCTEMBl  JIMHEHHBIX
HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIMX KBAJPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh NOJyYCHHBIC PEIICHMS.
H300paxkarh pelieHre HEPABEHCTBA U CUCTEMbl HEPAaBEHCTB Ha
YUCJIOBOM TPSIMOM, 3alMCbIBATHL pPEIICHHE C IOMOILBIO




CHMBOJIOB.
Pemats KBajpaTHbIE HEPABEHCTBA, HCIIONB3YS TpaduuecKue
IIPE/CTaBIICHHUS.

OcBauBaTh W NPUMEHSITH HEPABEHCTBA IIPU PELIECHUU
pa3IMYHbIX 3aj[ay, B TOM YHCJIE IPAKTUKO-OPHUEHTUPOBAHHBIX.

DOyHKIUHT
(16 9)

KBanparuunas Qynkuus, e€ rpapuk u cpoiictBa. [lapabomna,
KOOPJIMHATHI BEpIIMHBI apaboIIbl, 0Cb CHMMETPHH MapadoJIbl.
CrenenHble QYHKIMM C HAaTypaJbHBIMU MOKa3aTeasiMu 2 U 3,
uX rpaMKu U CBOWCTBA.

I'paduxn pynxumit: y = kx, y = kx + b, , y = ax’,y = ax’,

k
y=xy ==

X

Pacno3naBaTth BUIbl M3ydaeMbIX (DYHKIH; HILTIOCTPHPOBATH
CXeMATHYeCKH, 00bACHATb DPACIOJIOXKEHUE HAa KOOPIMHATHOM
IUIOCKOCTH rpadukoB GyHKIMN BUjga: y = kx,y = kx + b, .,y

— 2 3
= ax-, y = ax’,

k y
y = \/;, y = ; B 3aBUCHMMOCTH OT 3HAYCHHUH KOB(I)(I)I/II_II/ICHTOB;

OIHCHIBATh UX CBOMCTBA.

Pacno3naBaTth KBagpaTHUHYO QyHKIHIO 110 opmyIre.
IIpuBoauTL mNpUMEPbl KBAJAPATHUYHBIX 3aBUCUMOCTEH W3
peanbHOH JKU3HHU, PU3UKH, TEOMETPHH.

BoisiBasiTh 1 000011aTh 0COOCHHOCTH Tpadrika KBaAPATHIHOMN
Gynkuuu  y = ax* + bx + ¢ (npu  HEOOXOAMMOCTH  C
HaIPAaBJIAIOIIEN IOMOIIIBIO).

Crpours HW  H300pakaTb  CXeMaTHYeCKH  TpaduKH
KBaJpaTHUHBIX (DYHKIMH, 3a1aHHBIX (OpPMyJIaMU BHAA Y = ax’,
y=ax* +q, y=alx+p?’ y=a’ +bx+c (upu
HEOO0XOIMMOCTH C BU3YaJIbHON OIOPOiA).

AHaIM3UpPOBATh W MNPUMEHSATH CBOWCTBA  M3YYCHHBIX
GyHKUMHA 171 UX TOCTPOEHHs, B TOM YHCIE C MOMOILBIO
M (POBBIX PECYPCOB.

YucaoBble
noCJIe0BaTEIbHOC
™

(A5 4)

[TonsiTE YnCI0BOM NOCIEAOBATEIBHOCTH.

3aanre TOCIIeNOBAaTeILHOCTH PEKYPPEHTHOU (opMyJion wu
dbopmyIoit n-ro wieHa.

Apudmerrdeckas U reoMeTpuueckas mporpeccud. Oopmyibl
N-TO YJIeHa apu(PMETHYECKON M reOMEeTpUUECKOil MpOrpeccHii,
CYMMBI [IEPBBIX /1 YICHOB.

*N300paskeHre 4ICHOB apu(METHUECKOW M TeOMEeTPUYECKOM

OcBauBaTh U NPUMEHATh MHJEKCHbIE 0003HAYCHHS, CTPOUTH
peuyeBble BbICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUU,
CBSI3aHHOM C ITOHSATHEM I10CJIEI0BATEIBHOCTH.

AHaau3upoBaTh (HOpMyITy 7-TO 4I€Ha IOCIIEJOBATEIbHOCTU
WIH  PEeKYppeHTHYI0 GOpMyldly M  BBIYHCIAATH  WICHBI
MOCJIe10BaTEIbHOCTEH, 3aJJaHHBIX  ATUMHU bopmynamu.
YcranaBanBarhb 3aKOHOMEPHOCTh B IIOCTPOEHUU




IIPOrpeCcCUil TOUKAMH Ha KOOPAUHATHOU IJIOCKOCTH.
JIMHEeNHBIN ¥ YKCIOHEHUMAIBHBIA POCT.
Crno>xHbI€ MPOLIEHTHL *

MOCIIE0BATEIBHOCTH, €CIIU BBIMHCAHBI TEPBbIE HECKOIBKO €&
YJICHOB.

Pacno3naBath  apupMETHUECKYI0 U TE€OMETPUYECKYIO
MIPOTPECCUU TIPU PA3HBIX CIIOCO0aX 3a/1aHUS.

Pemiath 3amaun ¢ ucnonb3oBaHHEeM (QOpMyT 7n-TO  YIlieHa
apu(MeTnyeckoil M TEeOMETPUYECKON Mporpeccuii, CyMMbI
MIEPBBIX 71 YWIECHOB C OMOPOil HA CIIPABOYHYIO0 HH(POPMAIIHIO.
*W300pakaTh WICHBI IIOCJIEIOBATEILHOCTH TOYKAMHU Ha
KOOPJMHATHOM TJIOCKOCTH *.

PaccmatpuBaTh mNpHUMEpPbl NPOIECCOB W fBJIEHHIT U3
peasibHOM  KHM3HU,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(PMEeTUIECKON TPOTPECCHH, B TEOMETPUICCKON MPOTPECCHH;
*n300paxaTh COOTBETCTBYIOIIHNE 3aBUCIMOCTH TpadudecKu™.
Pemiath mpocreiimue 3aqa4yd, CBS3aHHBIC C YHCIOBBIMHU
MOCNE0BATEIBHOCTSAMU, B TOM YHWCJE 3aJaud M3 pealbHOM
KU3HA  C  HCIOJB30BAaHHEM  HU(MPOBBIX  TEXHOJOTHI
(9MEKTPOHHBIX TaOIUII, IPadUUECKOTo KaNIbKyIATOpa U T.I1.).
*PemaTh 3a/1a4 HAa CJIOXKHBIC MMPOIICHTHI, B TOM YHCIIE 3a]a9d
U3 pealibHOM MPaKTUKHU (C UCTIONb30BAHUEM KaJIbKYJIsTOpa). *
3HAKOMHTHCS € HCTOPUEH Pa3BUTHS MAaTEMATHKH.

IMoBTOpEHUE,

00001IEHHE,
cucTeMaTH3alus
3HAHUM

(18 u)

Yucaa M BbIYHCJIEGHHMA (3allUCh, CPaBHEHHE, ACUCTBUS C
JeHCTBUTEIHBIMU YWCIIAMH, YHUCIIOBAs MpsIMast; MPOICHTHI,
OTHOILIECHMS, POMIOPILUH; OKPYTIJIEHUE, IPUOIMKEHUE, OLICHKA,;
pelIeHrne TEKCTOBBIX 33/1a4 apu(PMETUYECKUM CIIOCOOOM).

Auaredpanyeckue BbIPasKeHHU s (mpeoOpa3zoBaHue
anreOpanyecKux BhIPAKEHHM, TOMYCTUMbIE 3HAYCHHUS ).
@®yHKUMH ([IOCTPOCHHME, CBOWCTBA M3YUEHHBIX (DYHKIHN;
rpaduueckoe pereHre ypaBHEHUH U UX CUCTEM).

OnepupoBarhb NOHATHAMH: MHOXXECTBO, IIOJMHOXKECTBO,
ornepanuy HaJ MHOXXECTBAaMH; HCIOJb30BaTh Trpaduueckoe
IIPEACTABICHUE MHOKECTB I ONHCAHUS PEANBHBIX IIPOLECCOB
U SIBICHUH, MpU peHIeHUH 3ajad U3 JPYrux ydeOHbIX
IIPEAMETOB.

AKTYaJIM3HPOBATh TEPMHHOJIOTMI0 M OCHOBHbIC /eHCTBUS,
CBA3aHHbIE € 4YHMCJIAMH: HATypaJbHOE 4YHUCIO, IPOCTOE U
COCTABHOE 4YHCJA, JIEIUMOCTh HATYpaJbHBIX YHCEIN, IPU3HAKU
JIEeTUMOCTH, LEJI0e YHCIO, MOIYJb YHCIA, OOBIKHOBEHHAas U
JecsiTuYHasi ApoOu, CTaHJAPTHBIN BUJ 4yHclia, apudMeTHIecKuil
KBaJpaTHBIN KOPECHb.

BeinoHATL [eficTBUSI, CPAaBHUBATL M YNOPAJA0YHBATH
4YHuClla, MPEACTaBIATH 4YHCIA HAa KOOPAUHATHOW IPSAMOM,




OKpYIJISITh  YHCIIA; BBINOJHATH MNPUKHAKY M  OLEHKY
pe3yJibTaTa BEIYMCIEHUN.

Pemath TexkcToBbIE 321a4M APUPMETUIECKIM CIIOCOOOM.
Pemats mnpaxkTHyeckHe 3aJauM, COJCpXKAIIUe IPOLECHTHI,
JOJM, YacTH, BbIpaXAIOUIMe 3aBUCUMOCTH: CKOPOCTh —
BpEMSl — pacCcTOsSiHUE, IleHa — KOJIMYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIHLHOCTD TPYAA.
Pa30upath peanbHble KU3HEHHbIE CUTyalud, (GOpMyJIHMpPOBaTh
UX Ha S3bIKE MAaTeMAaTUKH, HAXOAUTH pEIlIeHUE, MPUMEHSISA
MaTeMaTHYECKUH armapar, MHTepIpeTHPOBATH PE3yJIbTaT
OnepupoBaTh NOHSATUSMH: CTENEHb C IENBIM IOKa3aTeleM,
apumernyeckui KBaJpAaTHBIN KOpEHb, MHOTI'OYJIEH,
anredpandeckast ApoOb, TOKACCTBO.

BbINOJHATH OCHOBHBbIE [EHCTBHMS: BBIOIHATH PACUYETHI IO
dbopMyiaM, mpeoOpa3oBLIBATH IIEJble, IPOOHO-pPAIMOHATBHbBIE
BBIPQKEGHUS ¥ BBIPAXCHHS C KOPHSAMH, PEaJH30BHIBAThH
pa3joKeHHUe MHOTOWIeHa Ha MHOXHUTENIH, B TOM YHCIE C
UCIOJIb30BaHuEM (OpMyYJl pa3HOCTH KBaJApaTOB U KBajapaTa
CYMMBI U Pa3HOCTH (C OMOPOM Ha CHPABOYHYIO MH(OpMAIIHIO);
HAXOJUTh JOMyCTUMBIC 3HAUEHHS IMEPEMEHHBIX s JIPOOHO-
paloHaIbHBIX BBIPAKEHUH, KOPHEH.

MoaeaupoBaTh ¢ MOMOIIBIO (OPMYIT pealbHbIE NPOIECCHl H
SIBIICHUSL.

OnepupoBaTh NOHATHAMM: QYHKIWS, TpapuK QyHKIUH, HYITH
GYyHKIUH, TMPOMEXKYTKH  3HAKOMOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIIEe M HANMEHBIIIEE 3HAUCHHS
GyHKIIH.

AHaJIM3MPOBATh, CPaBHHUBATh, O00CYXKIaTb  CBONCTBa
GyHKIUH, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHSIMH: TpsSMas MOPONOPIHOHAIBLHOCTD,
oOpaTHasg  MPOMOPLMOHAIBHOCTb,  JUHEHHass  (YyHKIMS,
KBaJpaTudHasi QyHKIus, mapadoma, rumnepoora.

HUcnoab3oBare rpauku Uil ONPEIECICHUS  CBOWMCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, JJI pEIIEeHUs 3aJad U3 APYTUx




y4eOHBIX TPEIMETOB U PEallbHON JKHU3HHM, MOJEJMPOBATH C
MTOMOIIIBIO TPAUKOB PEATTLHBIC TTPOIECCHI U SBICHHUS.
Bripaxarts popMy1aMu 3aBUCUMOCTU MEK/1y BEJIMUMHAMU.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOT'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYUYEHUSA)
7 kaacc ( 68 u)

Ha3zBanue
pasaeJia (TemMbl)
Kypca (4ucjao

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

4acoB)
IIpocreitmne [Tpocreiimue reoMmerpuueckie 00bEKThI: TOUKHU, IPSAMbIE, Tyur | POpMYJIMPOBATH OCHOBHBIC MIOHATHUS U ONPE/ICICHHUS.
reoMeTpHM4YecKue |1 yrilbl, MHOTOYT'OJIbHUK, JIOMaHasl. Pacno3HaBath  H3y4YeHHblE  TeOMeTpUYECKHE  (UTYpHI,
(urypsi CMexXHBIE U BEPTUKAJIBHBIE YTJIbI. onpefeJsiTb WX B3aUMHOE PAacIOJIO)KEHUE, BbINOJHATH
U UX CBOMCTBA. Pabota c mpoctedmumm yeprexxaMmu. 4epTEX MO YCIOBHIO 3aJaud (C MCIOJIb30BAHHEM CMBICIOBON
HN3mepenue W3mepenne JMHEHHBIX W YTIJIOBBIX BEJIWYUH, BBIYMCIICHUE |OMOPbI: HABOJSIIME BOIPOCHI W/WIM QIroOpuTMa y4eOHBIX
reOMeTpHYEeCKUX |OTPE3KOB U YIJIOB. JecTBUi).
BeJIMYUH [lepumerp u  mnowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoauMTh mpocTeiiniyie NOCTPOCHUS C MOMOUILIO UPKYIIS U
(14 9) IPSIMOYT OJIBHUKOB. JIUHEUKH.

H?.MepﬂTb JIMHEUHEIE U YTJIIOBBIC BCIIMYHWHBI TCOMETPUUCCKHUX
U TIPAKTUYECKUX OOBEKTOB.

Onpeneasitb «Ha THa3» pa3Mepbl peadbHbIX OOBEKTOB,
NMPOBOIUTH TPYOyIO OLIEHKY UX Pa3MepoB.

Pematn 3aa4d Ha BBIYUCICHUC JJIMH OTPE3KOB M BCIWYHUH
YIJIOB.

Pemathb 3a1a4n Ha B3aMMHOE PACIIOIOKEHHE T€OMETPUUECKHIX
uryp.

HpOBO}II/ITb Knaccn(bmcaumo YTJI0B, BBIYUCIATH JIMHEUHEIE U
VIJIOBBIE BEJIMYUHBI, MPOBOAUTH HECJOKHBbIE HEOOXOIMMBIE
JIOKa3aTeNIbHbIE PACCYKICHHUS.

3HaKOMUTBCA C UCTOPHUEN Pa3BUTHS FeOMeTPHU.




TpeyrojibHuKH
(22 )

[TonsiTe O paBHBIX TpPEyrOJbHMKaXx M  IEpBUYHbBIC
NpPEACTaBICHNUS O PaBHBIX (KOHTPY?HTHBIX) ¢urypax. Tpu
IIPU3HAKa PAaBEHCTBA TPEYrOJIbHUKOB.

[Ipu3nakn  paBeHCTBA  INPSMOYTOJBHBIX  TPEYTOJBHHUKOB.
CBOliCTBO MeIMaHBbl IPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
PaBHOOepeHHBIE W PAaBHOCTOPOHHUE  TPEYTrOJbHUKHU.
[Tpu3Haku U CBOMCTBA paBHOOEPEHHOI'O TPEYTOJIbHHKA.
[IpotuB OonblIel CTOPOHBI TPEYTOJbHUKA JIEKUT OOJIBIINUN
yTOIIL.

IIpocreiiliie HepaBeHCTBA B T'€OMETPHUMU.
TpeyrojbHUKa. HepaBeHCTBO ToMaHO ™.
[IpsiMOyrobHBIN TPEYTONBbHUK C yTII0M B 30°.
IlepBble NOHATHA O 1OKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHCTBO

Pacno3sHaBaTh mapbl paBHBIX TPEYrOJIBHUKOB Ha TOTOBBIX
yepTexkax (C yKa3aHUEM IPU3HAKOB) MPU HEOOXOAMMOCTH C
BHU3YyaJIbHOW OTIIOPOIA.

BeiBoguts  cienctBusi  (paBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

®opMyMpOBATH oIpeeNeHus: OCTPOYTOJIbHOTO,
TYHOYTOJIBHOTO, IPsIMOYTOJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIUaHbl TPEYrOJbHUKA; CEPEIMHHOIO IEpPHEeHIUKYIIpa

OTpe3Ka; IepUMeTpa TPEyrojibHUKAa MpU HEOOXOIUMOCTU C
OIIOPOii Ha aJITOPUTM IpaBHJIA.

®opMyJMpOBaTh CBOWCTBA M MPU3HAKH PaBHOOEIPEHHOIO
TPEYTOJIbHUKA.

CTpouTp 4epTexy, pemaTh 3aJa4M C IOMOIIbIO HAX0XKIECHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumeHnsaTh IPU3HAKK  PABEHCTBA  MPSAMOYIOJIbHBIX
TPEYroJIbHUKOB B 3ajadyax (C MCIIOJIb30BAaHUEM CMBICIOBON
OTIOpBI: HABOISIIUE BOMPOCHI W/MIM aITOpPUTMAa y4eOHBIX
JIEHCTBHI ).

Hcnonb3oBate 1MppOBBIE pECYPCHI
CBOWCTB M3y4YaeMbIX QUryp.
3HAKOMMTBCS € MCTOPUE pPa3BUTHSI TEOMETPHUH.

AJs1l  HUCCJIeJOBAHUA

IMapanieabubie
npsiMble, CyMMa
YIJI0B
TPeYroJbHUKA
(14 9)

[TapamnensHble mnpsMble, HX cBoWcTBa. Hakpecr iexamue,
COOTBETCTBEHHbBIE U OJIHOCTOPOHHUE YTIIbl (00pa30BaHHbIE MPU
HepeceueHNH MapauiebHbIX MPSAMBIX CEKYILEH ).

IIpu3Hak  DapaJIenbHOCTH  MPSAMBIX  4Y€pe3  PaBEHCTBO
PacCTOSIHUM OT TOYEK OJHOM IPSIMOU 10 BTOPOH IIPSIMOM.
CyMmMa yIII0B TpeyroJibHUKa U MHOTOYTOJIbHUKA.

Bremnue yribsl TpeyrojibHHUKa

®opmyaupoBaTh  NOHATHE  IAPAJIICIBHBIX
HAXOAUTh IIPAKTUYECKHUE TPUMEPBL.

M3yuyaThb cBoiicTBa yrioB, 0Opa30oBaHHBIX IMpPU MEPECEUCHUU
MapaJUICIbHBIX MPSAMBIX CEKYIIEH

IIpoBoauTs paokasareabcTBa. PopmyaIHpPoOBaTh TeopeMy
MApAJUIEJIBHOCTH  ABYX IPSAMBIX C  IIOMOIIBIO  YTJIOB,
00pa30BaHHBIX MPH IEPECEYCHUU OTUX TNPSAMBIX TpeTbel
IIPSIMOIA.

BoryucjasaTs cyMMy YIVIOB TPEYTOJIbHUKA U MHOI'OYTOJIbHUKA.
Haxoautp uyucinoBble U OyKBEHHbIE 3HAUYEHUS YIJIOB B
F€OMETPUYECKUX 3aJa4axX C UCIIOJIB30BAHUEM TEOPEM O CYMME

MMpsAMBIX,




YIJI0B TPEYroJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMMTBCS € MCTOPUE Pa3BUTHSI TEOMETPHUH.

OxkpykHOCTH

U KpYT.
I'eomerpuueckue
MOCTPOEHUS

(14 9)

OKpy’KHOCTb, XOpP/Ibl U JUAMETPHhI, UX cBoicTBa. KacarenpHas
K OKpYy>KHOCTU. OKpY>KHOCTb, BricaHHas B yroiy. *[lonstue o
I'MT, npumeHnenue B 3amadax. buccekrpuca U cepeauHHBIN
NEPIIEHIUKYJISIP KaK F€OMETPUUECKHE MECTa TOUEK *.
OKpy’KHOCTb, ONMCAaHHAs OKOJIO TPEYrojpHUKA. BrmcanHas B
TPEYTOJIBHUK OKPY’KHOCTb.

[Ipocreime 3aga4n Ha IOCTPOCHHUE.

®opmyIMpPOBAThL  ONPeIeIeHH .
JuaMeTpa M KacaTeJbHOW K OKPY>KHOCTH.
CBOMCTBA, IPU3HAKYU, CTPOUTH YEPTEKHU.
HccaenoBarhb, B TOM 4KCIIe HCHOJIB3YS HU(PPOBBIE PeCypChl:
OKPY’KHOCTb, BIIMCAHHYK) B YIOJI; LEHTP OKPY>KHOCTH,
BIIMCAHHOMW B YIOJI; PABEHCTBO OTPE3KOB KACATEIIbHBIX
*Ucnoab3oBatb MeTroa I'MT s noka3aTenbCcTBa TEOPEM O
NepeceyeHNH OMCCEKTPUC YIJIOB TPEYroJIbHUKA U CEPEAMHHBIX
NEPHEHAUKYJISIPOB K CTOPOHAM TPEYIOJBHUKA C IIOMOILIBIO
I'MT.*

OBiajgeBaTp NOHATHAMM  BIHCAaHHOMW U ONMCAHHOMU
OKPY/KHOCTEH TpEyrojbHUKA, HAXOAMTh IIEHTPBl 3THUX
OKPY>KHOCTEH C OIIOPOM Ha aJIrOpUTM IIPAaBUIIA.

Pemiate OCHOBHBIE 3aJa4M HA NMOCTPOEHHE: YIJIA, PABHOTO
JJAHHOMY; CEPEIUHHOIO NEPIECHAMKYJIApa JAHHOIO OTPE3Ka;
OpsAMOM,  MpPOXOJAUIEM  4Yepe3  JaHHyl0  TOYKYy H
HNEePIEHIUKYJIIPHON JTaHHOM MpsIMON; OUCCEKTPUCHI JaHHOTO
yIjla; TPEYroJIbHUKOB II0 PA3JIMYHBIM 3JEMEHTaM IIpU
HE00XOIMMOCTH C HaPAaBJISIONIEH TOMOMIBIO.

3HAKOMMTBCS € MCTOPUE Pa3BUTHSI TEOMETPHH.

OKpPYKHOCTH,  XOpZbI,
HN3yyars wnx

IMoBTOpEHHE,
00001IeHNe
3HAHUM

(CR))

[ToBTOpenue u 000O0IIEHHE OCHOBHBIX MOHATUH U METOAOB
Kypca 7 Kiacca.

Pemath 3agaum Ha IOBTOpPEHHE, WIIIOCTPUPYIOIIUE CBSI3U
MEX]y Pa3JIMYHBIMU 4aCTSAMH Kypca.




8 kuacc ( 68 u)

Ha3Banmue
pazaeJia (TeMbl)
Kypca (4ucjao

OcHoOBHOe coep:kaHue

OcHoOBHBIE BU/IbI 1€ITEJILHOCTH 00y4al0IIMXCS

4acoB)
YeroipéxyroabHuk |[lapamienorpamm, ero npusHaku u cBoiictBa. YactHele ciyyau | M300paxkaTh M HAXOAUTH HAa YEPTEkKaxX YETHIPEXYTOJbHUKH
H napajjieiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), HX |pPa3HbIX BUAOB U UX FJIEMEHTHI.
(12 9) NpuU3HakKu W cBoiicTBa.  Tpamenusa. PaBHoOokas — u|®DopmyJupoBaTh onpeaeaeHus: napajuiesiorpaMmma,

[PSIMOYTOJIbHAS TpaIlCLuU.
*Y nBoenue menuansl. [leHTpansHas cummerpus *

NpSMOYTOJIbHUKA, poM0a, KBaJpaTa, Tparelyy, paBHOOOKOM
Tparenuu, NpsMOYTOJIbHOM Tparemyu.

Hcnosb3oBarh 0NpH  pelIeHHMH MNPOCTEHINIHMX  3a7a4
NPU3HAKN M CBOWCTBA: MapaiiesorpaMMa, MpsIMOYTOJIbHHKA,
pom0Oa, KBagpara, TpamelUuH, pPaBHOOOKOW  Tpameruu,
HPSMOYTOJIBHOM Tpanenuy.

IIpuMeHsATH MeTOJ YyIBOCHHS MEIAMAHBl TPEYTrOJIbHUKA C
ONOPOM HA AJITOPUTM ITPABHIIA.

Hcnoan3oBath 1M(pOBBIE pecypchl S UCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QuUryp.

3HAaKOMHTBCS C UCTOPHEH Pa3BUTHA IreOMeTPHH.

Teopema Pajieca
U Teopema 0
NPONOPUHOHAIBH
bIX OTpe3KaXx,
MOX00HBIE
TPEyroJbHUKH
(154)

*Teopema daneca u TeopemMa 0 MPOMOPLUUOHATBHBIX OTPE3Kax.™
Cpenusis nunus TpeyroyibHuKa. Tpaneuus,, €€ cpeaHsist TUHUS.

*[IporiopIiiOHaTIbHBIE  OTPE3KH, IIOCTPOCHHE  YETBEPTOTO
IPONOPIIMOHATIBHOTO OTPE3KA.

CBoiicTBa IEHTPA MACC B TPEYTOJIbHUKE.

[lomoOuble  TpeyroiapbHMKH. Tpu  TOpu3HaKa  TOAOOHS

TpeyrojabHUKOB *. [IpakTHueckoe mpuMeHeHue.

IIpoBoaMTH MOCTPOEHUSI C TOMOIIBIO UPKYJIS U JIMHEHKHU C
ucnonp3oBaHue  Teopempl  dameca U Teopembl O
OPONOPIMOHANBHBIX ~ OTpe3KaxX, CTPOMTH  YETBEPTHIN
IIPONOPLIMOHAJIBHBIM  OTPE30K C ONOpPOH Ha 3PUTEIBHYIO
HaTJISAHOCTb.

HaxoauTh 10700HBIE TPEYTOIBHUKH HA TOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOUIMX IPU3HAKOB TOA00US IpHU
HEO0OXOIUMOCTHU C BU3YATBHOH OIOPOii.

Pemiats 3agaum Ha 1MoAOOHBIE TPEYTOJBHUKU C MOMOIIBIO
CaMOCTOSITEJILHOTO IIOCTPOEHMSI YEPTEKEH U HAXOXKACHUS
NOJOOHBIX  TPEYrOJbHUKOB  MpPU  HEOOXOAMMOCTH  C
HaIIpaBJOLIEH TOMOILBIO.




IIpoBoauTh J0Ka3aTeJbCTBA C UCIOIb30BAHUEM IPU3HAKOB
10/1001s HECJIOKHBIX T€OMETPUYECKUX 3ajad C OMOpod Ha
QJITOPUTM YUeOHBIX EHCTBUM.

IIpuMeHATs  TOJNy4YEHHBIC  3HAHMSA  0IPU  PELICHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a]1a4 IIPU HEOOXO0IUMMOCTH
C HaIIPABJISIIOLIEN TTOMOIIBIO.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS FEOMETPUH.

Ilnomanm.
Haxo:xnenne
nJjaoiajaeit
TPEyroJibHMKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomaau
Nno100HbIX (puryp
(14 4)

[TonsiTue 06 001IEl TEOPHUH TUTOIIAIH.

@opmMysbl Ans  IUIOIIAAM  TPEyrojbHHKa, MapajiesorpaMmma.
*OTHolIEHUE IIOMAel TPEYTroJbHUKOB C OOIIMM OCHOBAaHHUEM
WK 001IEH BBICOTOM.

Brruucnenne miomanei CIoXHBIX QUTYp depe3 pa3OueHue Ha
4acTH U AOCTpoeHue. *

[Tnomanu ¢puryp Ha kieTdaToi Oymare.

[Tnomanu nono6HbIX Guryp. Beruncnenue riomazeii. 3agadu c
INPAKTUUECKUM cojepkaHueM. *PemieHue 3agady ¢ MOMOILBIO
METO/a BCIIOMOTaTeNIbHON TUIOMAAH. *

OeBjaageBathb NEPBUYHBIMU INPEACTABJICHUAMMU 00 06H1€I\/'I

Teopuu Iiouanu (Mepsl), (pOpMyJaHMPOBATH CBOICTBa
TUTOIIAIH, BBISICHATD X HATJISTHBINA CMBICIT.

[Ipumensats  ¢opMmyasl  IJOHMIAAU  HapajliesorpaMma,
TPEyrojibHUKA, Tpamelui C OIOpOil Ha CIPABOYHYIO
UH(pOPMALHUIO.

IpumensTs bopMyITBI TUTOTITA TH BBIITYKJIOTO

YeTBIPEXYTOJIbBHUKA YEPEe3 AMArOHaIu U Yrojl MEX1y HUMH C
OIIOPOM Ha CIIPaBOUYHYI0 HHPOPMALHIO.

Haxomuth 1miomaau ¢guryp, n300paXEHHbIX Ha KIETYaTON
OyMmare, HCI0JIb30BATh Pa30MEHNE HA YaCTU U IOCTPOCHHE.
Pa30oupate npumepbl HUCIOJIB30BaHUS BCIIOMOraTEJIbHOMN
IJIOIIAH Il pENIEHUSI TEOMETPUYECKHX 3a/1a4.

Haxomuth miomanu noAoOHBIX (GUIyp ¢ OHNOpod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbruncasiTe 1iomaan pa3inyHbIX MHOTOYTOJIbHBIX (QUTYD.
PemaTe 3a1a4u Ha IIOMAb C IPAKTUYECKUM COJAEPKAHUEM
II0CJIE COBMECTHOI'O aHAJIN3A.

Teopema
ITudaropa u
Havyaja
TPUTOHOMETPHH
(10 v)

Teopema Iludaropa, e€ m0Ka3aTEIBCTBO M NPUMEHCHHE.
Ob6parnas Teopema IIudaropa.

Onpenenenue TPUTOHOMETPUYECKUX (PYHKLIMHA OCTpOro yria,
TPUTOHOMETPUUECKUE  COOTHOUIEHMSI B IPSIMOYTOJIBHOM
TpeyrojabHuKe. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.
CooTHOILIEHHUST ~ MEXAY CTOPOHAMH B  MPSAMOYTOJbHBIX
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBatk Teopemy Iludaropa, mcmoabzoBaTh e B
MPaKTUYCCKUX BBIYUCIICHUAX.

Brnagerb  mOHATHAMM — TPUTOHOMETpUYECKUX  (YHKIUN
OCTPOTO yIila, HPOBEPATHh UX KOPPEKTHOCTD.
BbIBOAUTH  TPUTOHOMETPUYECKUE COOTHOILIEHUS B

MIPSAMOYTOJIBHOM TPEYI'OJBHUKE C OIIOPOM Ha CIIPAaBOYHYIO
nH(popManuo.




HccaenoBarth  COOTHOUIEHHST  MEXAY  CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJbHUKAX C yriaMmu B 45° u 45°; 30° u
60° ¢ HanpaBJIAIOIIECH TOMOIIIBIO.

HUcnonb3oBary  Qopmysnbl  NpuBeAeHUs U
TPUTOHOMETPUYECKOE TOXIECTBO JUIsl HAXO0XKICHHS
COOTHOILICHUH MEXIy TPUTOHOMETPUYCCKUMHU (PYHKIUAMU
pa3JIMYHBIX OCTPBIX YIJOB C ONOPOHl Ha CHPaBOYHYIO
UH(pOpMaIHIO.

IIpuMeHsATh MOJIyuYeHHbIE 3HAHUS U YMEHUS NPU PELICHUU
NPaKTUYEeCKUX 3a4ad (IIpU HEOOXOAWMOCTH C ONOpPOH Ha
QJITOPUTM TPaBUIIA).

3HAKOMMTBCS € MCTOPUEH Pa3BUTHUS FEOMETPHH.

OCHOBHOC

Yrael B BnucanHnble ¥ LIEHTpalbHBIE YTJIbl, YTOJ MEXAY KacaTelbHOU U |MOpMyJMPOBATH OCHOBHBIE OIPEACIICHUS, CBA3aHHBIE C
OKPY’KHOCTH. XOPJIOH. yIJlaMd B KpyTe (BIUCAHHBIN YTOJI, IICHTPAIBbHBIN yToI).
Bnucannble Vbl MeXAy XOpJaMu U CEKYLIUMHU. HaxoauTh BOUCAHHBIE YIUIBI, ONMUPAIOLIMECS HA OJHY JAYTY,
H ONMCAHHBbIE Brnucannbie 1 onucaHHbIe YETHIPEXYTOIBHUKH, UX MPU3HAKU U |BBIYMCJISATH YTIIbI C TOMOIIBIO0 TEOPEMBI O BIIUCAHHBIX YTJIaX,
YeThbIPeXyroJbHUK |cBoWcTBa. llpuMeHeHMe ATUX CBOICTB MpU  PEIICHUH |[TEOPEMBbl O BIMCAHHOM YETBIPEXYTOJbHUKE, TEOPEMBI O
H. TEOMETPUUECKHX 3a/1a4. LIEHTPATHLHOM yTIJi€ TIPH HEOOXOAMMOCTH C BH3yaJbHOU
KacareabHblie B3aumnoe pacnonoxkeHue AByX OKpyxkHocTed. Kacanwue | onopoil.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBatb, B TOM 4YHCIE C TOMOIIBIO IHGPOBBIX
Kacanmue pPECYpCOB, BIHMCAHHBIE M OINHUCAHHBIE YETHIPEXYTOJIbHUKH,
OKPY’KHOCTeN BBIBOJIMTh WX CBOMCTBA W MPHU3HAKU TIOCIE COBMECTHOTO
(13 9) aHanausa.
HUcnoab30BaTh 3TH CBOWCTBA W TNPU3HAKKA TPH PEUICHUU
3aja4.
IloBTOpEHHUE, [ToBTOpEHHE OCHOBHBIX MOHATUA M METOJOB KypcoB 7 u 8 |Pemarb 3aa4d Ha MOBTOPEHUE, WLIIOCTPUPYIOUIUE CBS3U
00o0ImeHnne KJIACCOB, 0000IICHIE 3HAHUM. MEX/1y pa3InYHBIMU YaCTAMHU Kypca.
3HAHMH
4 )

9 kaacc ( 68 u)




Ha3Baunue
pasnena (Tembl)
Kypca (4Hucj10

OcHoBHOe coaep:kanue

OcHOBHBIE BU/IBI 1eTeIbHOCTH 00y4aI0IINXCH

4acoB)
Tpuronomerpusi. |Omnpenenenue TpUroHomeTpuueckux (GpyHkiuii yriao ot 0° go | @opMyJMpoBaTh  ONpeledeHUs]  TPUTOHOMETPHUECKUX
Teopembl 180°. Kocunyc u cuHyc mnpsMoro u Tymoro yria. Teopema|(QyHKUMH TYyNbIX U HOPSMBIX YIJIOB C BHU3YyalbHON OIOpPOM.
KOCHHYCOB M KocuHycoB. (OO0o0O0méHHas) Teopema CUHYCOB (¢ paauycom | DopMylupoBaTh TEOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAHHOM OKpyXHOCTH). HaxoxzaeHue [UIMH CTOpPOH | |paJnyCOM OMHCAHHOMN OKPY>KHOCTH).
Pemenne BEJIMYMH YIJIOB TPEYTOJIbHUKOB. Pemiath TpEyrojbHUKH C ONOPOM Ha ANTrOPUTM Y4YEeOHBIX
TPEeyrojibHUKOB dopmyna mIOMEAAM TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI M YTrOJ | ICHUCTBHIA.
(16 9) Mexy HumMu. @opmyria miomany 4eTblpEXyrojlpHUKa yepes ero |Pemate nmpakTHYecKHe — 3aJa4yd, CBOAsAIIMeCS K
JMaroHaJld ¥ yroj MKy HUMHU. HAXO0K/ACHUIO PAa3JIMYHBIX 3JIEMEHTOB TPeyroJbHHUKA.
[IpakTnueckoe NpUMEHEHNE JOKA3aHHBIX TEOPEM.
IIpeodpa3zoBanue | *[lonsiTHe 0 MpeoOpa3zoBaHUU TOIOOUS. OcBanBaTh NMOHATHE npeoOpa3oBaHUs mo100usI.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI TOJOOHBIX (UTYD. HccaenoBarh OTHOIIEGHUE JTMHEHHBIX JIEMEHTOB GUTyp MPU
Mertpuueckue Teopema 0 Tnpou3BEeNEHUM OTPE3KOB XOpA, Teopema o |npeoOpa3oBanuu nogobus. Haxomurte npumeps! nopodus B
COOTHOILIICHUS B IIPOM3BEICHUN OTPE3KOB CEKYIIHUX, TEOpeMa O KBaJApaTe |OKPYKAIOLIEH 1eHCTBUTEIBHOCTH.
OKPY:KHOCTH KacarenbHOM. [IpuMeHeHHMe B peHIeHHMH TIeOMETPHYECKUX | “BBIBOAUTH METPUUYECKHE COOTHOLICHHS MEXIY OTpe3KaMu
(10 9) 3ajay. * XOpA, CEeKyIMX M KacaTelIbHbIX C  MCIOJb30BaHUEM
BIIMCAHHBIX YIJIOB U IOJJOOHBIX TPEYTOJbHUKOB.
Pemate reomerpuyeckue 3ajayd U 3aJayd U3 pearbHOU
KHU3HU C MCII0JIb30BaHUEM IIOJJOOHBIX TPEYTrOJbHUKOB. *
BexTopbl OnpeneneHne BEKTOPOB, CJIOXKEHHE M PA3HOCTb BEKTOPOB, | Mcmob30BaTh BEKTOPbl KaK HaIIPaBJIEHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOpa Ha YHUCIIO. HCCJIeI0BATH reoOMEeTpUYECKUi (mepemereHue) u

PuU3HYECKUN U T€OMETPUYECKUI CMBICII BEKTOPOB.

Pa3noxxeHne BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopannartsl BekTOpa.

CkaysipHOE TNPOU3BEICHHE BEKTOPOB, €ro INPUMEHEHHE UL
HAaXOKJEHUs JUIMH U yIJIOB.

Pemenne 3a1a4 ¢ mOMOLIBIO BEKTOPOB.

[IpuMeHeHre BEKTOpPOB Ul pEUICHUS 3aJad KUHEMATHKU H

¢usnuecknuil (Cuia) CMBICIBI BEKTOPOB C OMOpOW Ha
BOIIPOCHBIN IUIAH.

3HaTh omnpefeJeHHs] CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOXECHUS BEKTOpa Ha 4HCJIO, HCCIEe0BATH
Te€OMETPUYECKUHN U (PU3UYECKHI CMBICIIBI 3TUX OTIEpaLInii.
Pemiate reomerpudeckue 3ama4d € MCIOJIb30BaHUEM

BEKTOPOB.




MCXaHUKMH.

PackaaapiBaTh  BEKTOp 10 JIBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnoab30BaTh  CKaJSIpHOE  NPOU3BEACHUE  BEKTOPOB,

BBIBOJMTD €I'0 OCHOBHBIC CBOMCTBA.

Bbruucasarsb CyYMMY, pPasHOCTb U CKAJAAPHOC ITPOU3BCACHUC
BCKTOPOB B KOOpJIMHATAX.

HpI/IMeHﬂTb CKAJLIPHOC IIPOU3BCIACHHUC OJIs1I HAXOXICHHUA
IJIMH U YTJI0B.

JexapToBbI JlexapTOBbI KOOPAMHATHI TOUEK HA IUIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYTOJBHOM CUCTEMbI KOOPJIMHAT,
KOOPAUHATHI Ha | *YpaBHeHue MpsMol.* YriaoBoi Ko3(h(ULMEHT, TaHreHC yTJa | 1eKapTOBbIX KOOPAUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, NIapajuleIbHbIE U MEPIEHANKYJIIIPHBIE TIPSMBIE. HccaenoBarb ypaBHEHHE NPSAMON U OKPYKHOCTU C OIOPOU
9 v) VYpaBHeHue OkpykHOCTH. HaxoaeHne KOOpAWHAT TOYEK |Ha BOIPOCHBIM IUJIaH.
[IEPECEUYECHUS OKPYKHOCTH U NPSIMOMU. Haxonuts LeHTp U painyC OKPY>KHOCTH 110 €€ YPABHEHUIO.
Meroa KOOpAMHAT NPH PELIEHUH T€OMETPUUECKUX 3a1ad. Pemate 3agauyM Ha HaxoXJIECHHE TOYEK IIEpECEYCHUs
Hcnonp30Banne MeTOa KOOPAMHAT B IPAKTUYECKUX 3a/1a4ax MPSAMBIX U OKPY’KHOCTEH € IIOMOILBIO METOIa KOOPAHUHAT.
Hcnonb3oBath cBOHCTBA YIIIOBOTO KO3(@HIMEHTa TPSIMON
IIpY pEUIeHMM 3ajad, i ONPEIENICHUS pPaclOIOXKEHUS
IPSAMOM.
IIpuMeHATH KOOpAMHATHI IIPU PELIEHUU I'€OMETPUUECKUX U
MPAaKTHUYECKUX 3a7a4d, I IIOCTPOCHHsS MaTEMaTUYECKHX
MoJiesiell pealbHBIX 3a/1a4 («METOJI KOOPIUHAT).
[Honb30oBaTbCst UL  INOCTPOCHHS W MCCIECIOBAaHUU
IU(GPOBBIMU PECYPCAMHU.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS F€OMETPUH
IIpaBuiabHbIE [IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYUCIEHHE HX 3JIEMEHTOB. | PopMy/JIHPOBATH OIpeze/IeHue IIPaBUJIbHBIX
MHOIOYIOJIbHUKH. (UuCiI0 7 JaiuuHa OKpPY)KHOCTH. JIIMHA IyTM OKPY’KHOCTH. | MHOIOYT'OJIBHMKOB, HAXOAUTDH HX 3JIEMEHTHI.
Jimna Pannannas mepa yria. ITonb30BaTBCHA MOHATHEM [UIMHBI OKPY’KHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IUI0IIAIb KPYTa.
Borunciaenne
miomajae

84)

[Inomanes Kpyra W €ro 3JIEMEHTOB (CEKTOpa M CETMEHTA).
Brruncnenue niomianeit puryp, BKIIOYAIOMUX 3JIEMEHTHI KpyTa.

C TOMOIIBI0 MPABUIbHBIX MHOTOYTOJILHUKOB, ONpelessiTh
YHCIIO 7T, JJIMHY IyTU U paJuaHHyI0 Mepy yria 1o oopasiy.
IIpoBoauTh Mepexoa OT paJiMaHHON MEPHI yIJia K TpalyCHOM
1 HA00OpOT IO BU3yaIILHOU Omope.

OnpeaenssTh WIOMIAb KPyTa.




BoiBoauTs opmyJibl (B IpasyCHOM U paguaHHON Mepe) A
JUIMH OYT, ILIOIIAJEH CEKTOPOB M CErMEHTOB C OIOPOM Ha
BOIIPOCHBIN IUIAH.

BoruncasaTes twomamu (uUryp, BKIIOYAIONIUX DJIEMEHTHI
OKpY)XHOCTHM  (Kpyra) C ONOpOM Ha  CHPaBOYHYIO
UH(pOpMAaIHIO.

HaxoauThb momany B 3a1a4ax peajbHON KU3HH.

JABuxenust *[1oHsITHE O IBUYKEHUU TJIOCKOCTH. Pa30oupare  npuMmepbl,  WUIIOCTPUPYIOUIUE  IOHATHUSA
IUIOCKOCTH [TapanenbHblil IepeHoC, TOBOPOT U cUMMETpUs. OCU U LEHTPHI | IBUKEHUS, LIEHTPOB U OCEH CUMMETPHHU.
(6 4) CHMMETPHH. @®opMyJIHPOBATH ONPEIEICHUS MMAPATUIEIBHOTO MEPEHoca,
[IpocTeiimme npuMeHeHUs B PEIICHUH 3a/1a4 *, [IOBOPOTA M OCEBOM CHUMMETPUU C BU3YaJIbHOM OIIOPOM.
HaxoauTtp HenoABM)XHbBIE TOUYKH O 00pasIy.
HaxoauThb 1IEHTpHI M OCH CUMMETPHI IpocTeHux Guryp mo
oOpasiry.
*[IpuMeHATb NapajUIe/IbHbIM MEPEHOC WM CUMMETPUIO IIpU
pelIeHUH TeOMEeTPUYECKUX 3a/1a4 (pa3oupaTh IpUMEpHI).
Hcnoab30BaTh 17151 HOCTPOCHUS U UCCIIEIOBaHUIN IIUPPOBBIE
pecypcesl. *
IToBTOpEHUE, [ToBTOpEHNE OCHOBHBIX TOHSATUH U METOAOB KypcoB 7—9|OmnepupoBaTth MOHATHSAMH: (UTypa, TOYKA, MpsSMas, yrodi,
06oGIeHme, KJIacCOB, 0000IIEHNE U CUCTeMAaTU3alsl 3HAHUH. MHOTOYTOJIbHUK, PaBHOOEAPEHHBII ¥  PaBHOCTOPOHHUU
[Ipocreiimme reomerpudyeckue QUIYpHl M HMX CBOWCTBA. | TPEYTOJBHHUKH, MPSAMOYTOJbHBIA TpPEYrojbHHUK, MEIHaHa,
CUCTEMATH3ANMA | []3pmepeHne reOMETPUYECKUX BEINYHH. OMCCEKTpHCa M BHICOTA TPEYrOJIbHUKA, IapajljIeorpaMM,
IHAHMI TpeyronbHUKH. poMO, TPSMOYTOJBHUK, KBajapar, Tpameuusi; OKPYKHOCTb,
(7 4) [TapamienpHble U IEPIIEHAUKYIISIPHBIE TPSIMBIE. KacaTresbHasl; paBEHCTBO U Moj00ue Guryp, TpeyroibHHUKOB;

OKpyXHOCTb U Kpyr. l'eomeTpuueckue MOCTPOCHUs. YTIbl B

OKpPY’KHOCTH. BmucaHHble M ONHCaHHBIE  OKPYXXKHOCTH
MHOI'OyTOJIbHUKOB.

[Ipsmast 1 OKpYKHOCTb.

YeTsIpEXYroJbHUKHY. Bnucanueie u OIIMCaHHbIE
YETBIPEXYTOJIBHUKH.

Teopema Iludaropa u Hayana Tpuronomerpuu. Pemenue oomux
TPEYTOJIbHUKOB.

NapajyIeIbHOCTh W MNEPHEHAUKYJIAPHOCTh IMPSAMBIX, YIOJ
MEXAYy NpSAMBIMH, CHUMMETPUS OTHOCUTEIBHO TOYKH U
NpsSAMOM; JUJIMHA, PACCTOSIHUE, BEJIWYMHA YTIJIa, IUIOLIAJb,
HEPUMETP.

Hcnoab3oBark  (opMyabl: I[epuMerpa U ILIOLIAIU
MHOT'OYT'OJIbHUKOB, [UIMHBI OKPYXKHOCTH M IUIOINAOU KpyTa,
00bEMa IPSMOYTOJIBHOTO Mapajuiesienunesia.

OnepupoBaTb NOHATHAMM: IPSMOYrOjbHas cHUCTEMa




HpaBI/IHLHHe MHOT'OYT'OJIbHUKH.

[IpeobpazoBanus ITOCKOCTH. JBroKkeHus. [Tomobwue.
Cummertpus.
[Mnomane. Beraucnenue twrtomanei. I[lmomanyn 1Oq00HBIX

dburyp.
JlexkapTOBBI KOOPIMHATHI HA TUIOCKOCTH.
BekTopsl Ha TIOCKOCTH.

KOOpAMHAT, BEKTOpP; MCHOJb30BATHL OTH TOHATHUS JJIA
MPEICTABJICHUS JTAHHBIX W PEIICHUS 3a/ad, B TOM YHCIIE U3
JIPYTUX YY4EOHBIX MMPEIMETOB.

PemiaTe 3agaym Ha TMOBTOPEHHUE OCHOBHBIX TOHSTHH,
WUIIOCTPALIMIO CBA3EH MEXAY pa3jiudyHbIMM YacTsMU Kypca.
BriOupaTh MeTOA 17151 PEIICHUS 3aa4H.

PemaThb 3a1a4u 13 ITOBCEJHEBHOM JKU3HU.

TEMATUYECKOE INIAHUPOBAHUE YUYEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTUKA»
(IO TOIAM OBYYEHUS$I)

7 knacc (34 4)

Ha3Banue
pa3aeJia (TemMbl)
(4UCJI0 YaCOB)

OcHoBHoOe coaepkanue

XapaKkTepuCTHKA 1eATeJbHOCTH 00y4arouXcs

IIpeacrasiienue [IpencraBnenne naHHbIx B Tabmuuax. [Ipaktuueckue | OcBamBaTh Ha 0azoBoM ypOBHE €1ocoo0bl
AAHHBIX BBIUMCICHUS MO TaOMWYHBIM JaHHBIM. VI3BieueHWe U | MPEACTaBICHUS CTATUCTHMUYECKUX IaHHBIX U YHCIOBBIX
(7 q) UHTEpIpeTanus TaOMWYHbIX HaHHbIX. [IpakThueckas paboTa | MAacCMBOB C IOMOILIBIO TabMUI M JUarpaMm c
«Tabnuupny. WCIIONIb30BAHUEM  AKTYyaJbHBIX M  B&XHBIX JIaHHBIX
I'paduueckoe mnpencraBieHrne MJaHHBIX B BHJE KPYTOBBIX, | (Aemorpaduyeckue JIaHHBIE, MIPOU3BOICTBO
CTONOUKOBBIX  (CcTONMOUYATHIX)  auarpamMMm. UTeHMe W | MPOMBINIJICHHOW M CENbCKOXO3SHCTBEHHOW MPOIYKIIHUH,
nmocTpoeHue  amarpamMm. llpumepbl  neMorpauyeckux | OOIECTBEHHBIC U IPUPOIHBIC SBICHHS).
JUarpaMM. H3yuats Meroabl paboTel ¢ TaOAMYHBIMH U
[IpakTuueckas padota «/{uarpamMmsiy. rpa@uYecKuMU TIPEACTABICHUSAMHU JaHHBIX C TMOMOIIBIO
U(GPOBBIX PECYpCOB B XOJ€ MPAKTUYECKUX padoT (c
HaIpaBJISIONICH TOMOIIIBIO).
OnucaresbHast UYucnossie Habopbl. CpenHee apudmMeTniecKoe. OcBauBarb Ha 0a30BOM YpPOBHE NOHSATHSI: YHUCIOBOM




CTATHCTHKA
8 4)

MenuaHa 4yicI0BOro Habopa. Y CTOHUYMBOCTh MeIUaHBbI.
[IpakTuueckas paborta «CpeqHue 3HaUCHUS.

HauOonpiiee u HauMmeHblllee 3HAYEHHUS YHCIOBOTO Habopa.
Pa3zmax.

Habop, Mepa LEHTPaJIbHON TEHIEHIMH (Mepa LIEHTpa), B
TOM 4HCJIEe CpeiHee apu(PMeTHIECKoe, MeInaHa.
OnucepiBaTh CTaTUCTUYECKUE JIAHHBIE C TIOMOIIBIO
cpenHero apupMeTH4ecKoro U Menuansl. Pemares 3agaun
(c ucmonb30BaHUEM 3PUTEIBHOM HArJSAHOCTH W/WIN
BepOaIbHOM OMOPHI)

M3yuars cBolicTBa CpeJHUX, B TOM YHCIE C IIOMOIIbIO
U(POBBIX PECypcoB, B XOJ€ MPaKTUYECKUX padort, (c
HAIPAaBJISAIOIIEN TOMOIIBIO).

OcBauBaTh Ha 6a30BOM ypPOBHe NOHATHS: HanOoJbIIEEe
Y HaMEHbIlIee 3HAYSHHs YMCIOBOTO MAacCHBa, pa3Max.
Pemath 3aga4yu Ha BbIOOp crioco0a onmucaHus JaHHBIX B
COOTBETCTBUM C TPUPOAOM  JNaHHBIX U  IEIsAMHU
UCCJIEIOBaHMSI C HANPABJIAIOLIEH TOMOILBIO.

Cayuaiinas
U3MEHYHBOCTH
()

*CirydaiiHasi “3BMEHYMBOCTh (TipuMepsl). YacToTa 3HaUCHUH B
MaccuBe JaHHbIX. [ pynnupoBka. ['ucTorpaMmel.
[IpakTudeckas padora «CrnyyaitHas U3MEHUUBOCTH ». *

*QOcBauBaThb INOHATHSA: YacTOTa 3HAYEHHH B MacCCHBE
JTAHHBIX, TPYIIAPOBKA JAHHBIX, TUCTOTpaMMa.

CTpouTh rUCTOTpaMMBI IO 00pa3ILy

OcBauBaTh rpaduuecKkue MpeICTaBICHNUS Pa3HBIX BUIOB
CIy4YallHOM W3MEHYMBOCTH, B TOM YHCJIE C MOMOIIBIO
U(GPOBBIX PECYPCOB, B XOJI€ MPAKTUYECKON pabOTHI. *

BBenenue B
TeopuIo rpa¢os
(4 4)

*T'pad, BepmuHa, pedpo. [Ipeacrarnenue 3a1auu ¢ MTOMOIIBIO
rpada. CreneHp (BaJeHTHOCTh) BeplIuHBL Yuciao pédep u
cymmapsas cteneHb BepmuH. Llens u mukn. Ilyte B rpade.
IIpencraBnenue o cBa3Hoctu rpada. O6xoxn rpada (sitepon
yTh). [IpencraBnenue 06 opueHTHPOBAHHBIX rpadax. *

*OcBauBaTh NOHATHS: Tpad, BepmmHa Tpada, pedpo
rpada, cTerneHp (BaJICHTHOCTh BEPIIMHBI), LIETIb U LIUKJI.
OcBauBaThb NOHSATHSI: TYyTh B Tpade, JMICPOB MyTh,
00xo rpacda, OpueHTUPOBAaHHBIN rpad.

OO0cy:xnatb peumieHHe 3aJ4a4M  Ha TIOMCK CYMMBI
cTerneHei BepuMH rpada, Ha MOUCK oOxona rpada, Ha
MOMCK MyTe B  OpPUEHTUPOBAHHBIX TIpadax ¢
HaIIPaBJIAOLIEH [TOMOILBIO.

OcBauBaTrh €moco0bI TPEACTABICHUS 3aJlad U3 Kypca
anreOpbl, T€OMETPHM, TEOPUH BEPOSTHOCTEH, IPYrux
MpeAMETOB € TOMOIIsl0 rpadoB  (KapThl, CXEMHI,
AJIEKTPUYECKHE LIEMH, (YHKUUOHAIbHBIE COOTBETCTBHSA)




Ha IpuMepax. *

BepositHOCTB M *Ciy4aliHbIil OMBIT U ciydaiiHoe coObiTHe. BepoaTtHocTh W | *OcBaumBaTh NMOHSITHS: CIyYalHBIN OMNBIT U CIy4aiiHOE

4acToTa gacTtora COOBITHS. Ponb ManoBEepOSTHBIX W TPAKTUYECKH | COOBITHE, MalOBEPOSATHOE M IMPAKTHYECKH JOCTOBEPHOE

cJay4aiiHOro JIOCTOBEPHBIX COOBITHI B MpHponae U B obmecTBe. MoHeTa U | coObITHE.

coObITHSA urpajbHasi KOCTb B TEOPUHU BEPOSTHOCTEH. M3yyaTh 3HAYMMOCTH MAJIOBEPOSTHBIX COOBITHH B

(4 4) [IpakTuueckas pabora «Yacrora BeImajieHus opiay.* npupojie W OOIIeCTBE Ha BaXXHBIX MpHUMepax (aBapuw,
HECYACTHBIE clly4au, 3amTa NIEPCOHAIBHOMN
nH(popmaIuu, nepeaada JaHHBIX ).
M3yuyaTs posb KIACCHYECKUX BEPOSTHOCTHBIX MOJEIEH
(MOHeTa, UrpanabHasi KOCTh) B TEOPHH BEPOSTHOCTEH.
Habarogate M M3y4aTh 4acTOTy COOBITUH B IPOCTBIX
HKCIIEPUMEHTaX, B TOM YHCIE C TOMOIIBIO HU(GPOBBIX
pecypcoB, B X0/1€ MPaKTUIECKOH paboTHI. *

O0o0menne, IIpencraBnenne  paHHbIX.  OmnwucarenbHass — craTUcTUKA. | IIOBTOPATH M3yYEHHOE U BBICTPaMBaTh CUCTEMY

KOHTPOJIb BeposiTHOCTB CitydaltHOTO COOBITHSI. 3HAHUU.

(59) Pemars 3a1a4u Ha NpPEICTABIECHUE U ONMCAHUE JAHHBIX
C MTOMOUIBIO U3YYEHHBIX XapaKTEPUCTHK c
HaIIPaBJIAOLIEH [TOMOILBIO.
Oobcy:xnarb npuMepbl CIIy4alHBIX COOBITHH,
MaJOBEPOATHBIX U IIPAKTUYECKH JIOCTOBEPHBIX
CIIy4alHBIX COOBITHH, WX POJU B TPHUPOJE H KU3HU
4eJI0oBEKa

8 kiacc (34 v)
Ha3Banmue

pazaeJia (TemMbl) OcHoBHOe conepxaHue XapakTepuCTHKA 1eATeJIbHOCTH 00y4aroluxcst

(4HCI10 YacoB)

IloBTOpEeHuE [IpencraBnennie  manHbix. OmnwucarenbHas — craTucTuka. | IIOBTOPATH M3yueHHOE U  BBLICTPAMBATHL CUCTEMY

Kypca 7 Ki1acca CanyuaiiHas usmMmeH4UBOCTh. CpellHue YUCI0BOro Habopa. 3HaHUH.




(49

CHy‘IaﬁHHe COOBITHSL. BepOﬂTHOCTI/I n YaCTOTHI.
Knaccnaeckue MOJCIIN TCOPpHUUN BepOHTHOCTeﬁI MOHETa H
HurpajibHas KOCTb.

Pemate 3agaum (Mo BH3yaJbHOHW oOmope) Ha
MpEJCTaBJIeHNEe U ONHMCAaHWE JAHHBIX C MOMOUIbIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemars 3amaum (Mo BHU3YyaJbHOH omope) Ha
MIPEACTABJICHUE TPYIIUPOBAHHBIX JAHHBIX U ONHCAHHUE
CIIy4ailHOM M3MEHYMBOCTH.

Pemate 3agaum (Mo BH3yaJbHOHW oOmope) Ha
OIpeIeIICHNE 9acCTOTBI CITy4ailHBIX COOBITHH,
oOCyKIeHHe IPUMEPOB CIIy4aiHBIX COOBITHIA,
MaJIOBEPOSTHBIX u MIPAKTUYECKH JIOCTOBEPHBIX
CIIy4aiiHbIX COOBITUH, UX PO B TPHUPOJE U >KU3HU
YeJI0BEKa.

OnucarenabHasi
CTATHCTHKA.
PaccenBanue
JAHHBIX

(44)

*Orkionenus. Jucnepcust yucinoBoro Habopa. CranmapTHoOe
OTKJIOHEHHUE YHCIIOBOTO Habopa. /lmarpaMMel paccenBaHus. *

*OcBanBaTh TOHSITUSI: JUCTIEPCHUS © CTaHJIAPTHOE
OTKJIOHEHHE, HWCIOJbh30BaTh OTH XaPAKTEPUCTHKH JIJIS
OIMMCaHUs PACCEUBAHUS JAHHBIX.

YyacTBoBaTh B 00CYKA€HHH TUNOTE3bI 00 OTCYTCTBHU
WM HAJMYWU CBSI3H IO THarpaMMaM PacCEeUBaHUS.
CTpouTh jJMarpaMMbl pPacCEMBAaHUS MO0 HWMEIOIIAMCS
JIAaHHBIM, B TOM YHCIIE ¢ TIOMOIIBbIO KOMITbIoTEepa (Tocie
COBMECTHOTO aHaIm3a).*

Muo:xecTBa
(4 49)

MHO)ecTBO, TOAMHOXKECTBO. Onepanuu HaJl MHOXXECTBAMMU:
oObeMHEHUE,  TiepecedeHune,  gomonHeHue.  CBolicTBa
oTiepaIuii HaJ MHOKECTBaAMM: MePEMECTUTEIBHOE,
COYCTATCIBHOC, pacnpenem/nenbﬂoe, BKIJIFOUCHUA.
I'paduaeckoe nmpeacraBieHne MHOKECTB.

OcBauBaTh NOHATHSA: MHOXECTBO, 2JICMCHT MHOKECTBaA,

MOJIMHOECTBO.

BoinoaHsaTh onepaunuu HaJT MHOKECTBAMHU:
o0BbeIMHEHUE, IepEeceUeHre, TONoTHEeHHE (10 00pasity).
Hcnoan3oBarh CBOIICTBA: MePEMECTUTEIBLHOE,

COUYETAaTeNbHOE, pACIpEACTUTEeNIbHOEe, BKIIOUEHUs (C
HCTIOJIb30BaHUEM BH3YAJIIBHOM OTIOPHI).

Hcnonb3oBath rpaduueckoe MpecTaBICHUE MHOMKECTB
NPYA ONKMCAHWU PEaJbHBIX IPOLECCOB W SIBJICHUH, TPHU
pelLIeHUH 3a]a4 U3 APYTUX yU4eOHbIX IPEAMETOB U KypPCOB
(C UCTIONB30BAHMEM BU3YAJIBLHOM OIOPHI).




BepositHOCTB
CJIy4aiiHOT 0
coObITHS
(69)

DneMeHTapHbIe COOBITHSL. Crnyualinble COOBITHS.
bnaronpusitctByromue 3JIeMEHTapHbIe COOBITHSL.
BepositHocti  coObiTuii.  OmNBITBI ¢ PAaBHOBO3MOXKHBIMH
3JIeMEHTapHbIMU cOOBbITUAMU. CiTy4aiiHbIi BBIOOP.
[IpakTuyeckas pabota «ONBITH ¢ pPaBHOBO3MOXKHBIMU

OJICMCHTApHBIMU COOBITHUSIMI.

OcBauBath Ha  0a30BOM  YpPOBHe  NOHSITHSA:
AIIEMEHTapHOe CcOObITHE, Cclay4yallHOe COOBITHE Kak
COBOKYIHOCTh  OJaronpHuATCTBYIOIIUX  3JIEMEHTapHBIX
COOBITUI, pABHOBO3MO>KHBIE 3JIEMEHTApHBIE COOBITHS.
Pemats 3aga4m Ha BBIUKCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM AJIEMEHTAapHBIX COOBITHH CIIy4ailiHOTO
omplTa (C HCIOJB30BAaHUEM 3PUTEIBHOM HArJIsTHOCTH
1/nnu BepOasIbHOM OMOpHI).

Pemath 3aga4m Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
B OIBITaX C PaBHOBO3MOXXHBIMH  3JIEMEHTapHBIMU
COOBITHSIMM, B TOM YHCJIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIbHOW  HATJSAHOCTH  W/WUIHU
BepOaIbHOM OMOPHI).

IIpoBoanTh M M3y4YaThb ONBITHI C PAaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMH COOBITUSMU (C UCHOJIB30BAHUEM MOHET,
UTpaIbHbBIX KOCTeH, JIPYTUX Mojieneil)
B XOJle¢ TMpakTHYeCKOoW paboThl (C HCHOJIB30BAHUEM
BHU3yaJIbHOW OTIOPHI).

BBenenue
Teopuro rpagos
(44)

B

*IlepeBo. CBoiicTBa  JmepeBa: CIWHCTBEHHOCTH  ITyTH,
CYLIECTBOBAaHHME BHCSUYCH BEpIIUHBI, CBA3b MEXIY YHCIOM
BEpIIMH U unciaoM peéoep. [IpaBuno ymHOXeHus. *

*OQcBanBaTh MOHATHA: JIEPeBO Kak Tpad Oe3 muKIia,
BHUCsUasi BepIinHa (JIMCT), BETBb JiepeBa, MyTh B JIEpEBe,
JIMaMETp JiepeBa.

M3yuarh cBoiicTBa jepeBa: CYIIECTBOBAHHE BHCSUCH

BCPIINHBI, CAUHCTBCHHOCTbH nyTn MCKOY ABYMs
BEpPIIMHAMHU, CBSI3b MEXKIY YHCIOM BEPIIMH M YHCIOM
pEodep.

YyacTBoBaTh B OOCY:KI€HHHM pelIeHUsl 3aJa4d Ha
MIOUCK W TIepeyHClieHHe MyTell B JepeBe, ONpe/eieHne
YuCiIa BEPIIMH WK pédep B JepeBe, 00X01 OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM TpaBuIa
YMHOXEHUSL. *

Cuayuaiinbie
coObITHS

*[IpOTUBOMIOJIOKHOE  COOBITHE.
OObenuHEeHHE U TEpecedeHrue COOBITHIA.

Huarpamma  Didepa.
HecoBmecTtHbie

*OcBauBaTb MOHATHA: B3aUMHO IPOTUBOIIOJIOKHBIC
COOBITHS, OTMEpali HaJ COOBITUSAMHU, OOBEAUHEHUE U




(CRY)

coObiTus. DopMyna CIOXEHUS BEpOATHOCTEH.
BEPOSITHOCTEM.

YMHOKEHHS
HesaBucumeie

YcnosHas
IIpencrasnenue
JKCIIEpUMEHTa B BUJE JiepeBa. *

BEPOATHOCTb.
CIIy4aiiHOTO

nepecedyeHne coObITUH, auarpamma Oifnepa (Ditnepa—
Benna), coBMecTHBIE 1 HECOBMECTHBIE COOBITHSI.
M3yyaTh TeopeMbl O BEpOSTHOCTH OOBEIUHEHHUS JBYX
cOOBITUH ((POPMYJIIBI CIIOKEHUS BEPOSATHOCTEN).
Y4yacTBOBaThH B 00CYKACHHH PelICHUs 3a4a4d, B TOM
quclie TEKCTOBbIE 3a7]aul Ha OIpe/esieHHe BepOsTHOCTEHN
OObEIUHEHUSI U TEepPeceYeHuss COOBITHMH C TOMOIIbIO
YUCJIOBOM MpsIMOW, aAuarpamMm Diinepa, (HopMyJibl
CJI0’KEHHSI BEPOSITHOCTEM.

OcBauBathb NOHSTHS: IIPABUIIO YMHOXEHUS
BEPOATHOCTEH, YCIOBHAs BEPOSITHOCTb, HE3aBUCHMBbIE
COOBITHSA JIEPEBO CIy4allHOTO OIBITA.

M3yyaTs cBoiicTBa  (ompejeneHus)) HE3aBUCHMBIX
COOBITHH.

Y4yacTBoBaTh B 00CYKACHHHM pelIeHWs 3aJa4d Ha
OIpe/ieJIeHNe U UCI0JIb30BaHNE HE3aBUCUMBIX COOBITUH.
YuyacTBoBaTh B 00CYKACHHMHM pelIeHWs 3aJa4d Ha
MOMCK BEpOSITHOCTEH, B TOM UHCJIE YCIOBHBIX, C
HCIIOJIb30BaHUEM JiepeBa ClyyailHOro onbiTa.*

Oo0o0menue,
KOHTPOJIb
4 )

[IpencraBnenue nanHbix. OnucaTtenbHas craTucTuka. ['padsr.
CIIy4aitHOTO

BepositHoCcTh

KOMOWHATOPHKH.

OJIEMEHTBHI

IloBTOpPSITH WU3y4YeHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3aaun Ha TpeCTaBICHUE U OMUCAHUE JaHHBIX
C MTOMOIIIBIO M3YyYEHHBIX  XapaKTepuUCTHK  (C
UCIIOJIb30BaHUEM BU3YaAILHOM OTOPHI).

*Y4yacTBOBaTHL B OOCYXK/IEHHU pelleHus™ 3aJa4yum c
pUMEHeHHEeM TpadoB.

Pemats 3agauMm Ha  HAaXOXJEGHHE  BEPOSTHOCTU
CIIy4aifHOTO COOBITUSI TIO0 BEPOSTHOCTSM 3JIEMEHTaAPHBIX
COOBITHIA, B TOM YHUCIIC B ONBITAX C PAaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMU COOBITUSAMU (C BU3YaJIbHOU OMOPOH).
*Y4yacTtBoBaTh B 00CY:KIEHHH pelIeHHs1* 3aJa4M Ha
HAX0XJICHWE BEPOSTHOCTEH OOBEIMHEHUS U TIepeceueHUs
COOBITHI, B TOM YHCIIE HE3aBUCHMBIX, C HCIOJIb30BAHUEM




rpaduuecKux TpeACTaBIEHUIl UM JepeBa ClydyailHOro
OIIbITA.

*Y4yacTBoBaTh B 00CYKICHHH PpelleHHMA* 3agadyd Ha
MepevrcIIeHne KOMOMHAIMH (Yrclia epecTaHOBOK, Yncia
COYeTaHMil), Ha HaXOXJEHUE BEPOSATHOCTEH COOBITHI C
NpPUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
UCII0JIb30BaHuEM TpeyrosibHuKa [lackans.

9 kaacc (34 4)

Ha3Baunmue
pasnena (TemMbl)
(4HCJ10 4acoB)

OcHoBHOE€ coacpkanue

XapaKTepHCTHKa HEATECJIBbHOCTH Oﬁy‘laIOIIIHXCﬂ

IToBTOpEHUE
Kypca 8 ki1acca
(4 4)

[lpencraBnenne  nanHbIX.  OmnmcarenbHass — CTaTUCTHKA.
Onepanuu Haa cOObITHSIME. He3aBUCUMOCTH COOBITHH.

IHoBTOPATH W3y4YeHHOE
3HAHUU.

PemaTp 3a1a4n Ha Ipe/ICTaBICHNE U ONTMCAHUE JAHHBIX.
Pematrs 3amauym Ha HAXOXICHHE BEPOSTHOCTEU
OOBbeMHEHNSI M TIEpece4eHHs] COOBITHH, B TOM YHCIE
HE3aBUCHMBIX, C  HUCIOJb30BAaHUEM  TpapHUUECKUX
Npe/ICTaBICHUIN U AepeBa CIIy4aiiHOTO OMBITA.

Pemarts 3agaum Ha nepedncieHne KOMOMHAIMK (dncia

N BBICTPAUBATHL CHCTEMY

NEPEeCTAHOBOK, YHCJIAa COYETaHWil), Ha HaXOXKAECHUE
BEPOSITHOCTEN COOBITHIA c IIPUMEHEHUEM
KOMOMHATOPUKHM, B TOM YHCIE C HCHOJIb30BAHUEM

TpeyronbHuka [lackans

JIeMeHTBbI
KOMOMHATOPUKHU

(4w

KomOunatopHoe mnpaBuwio yMHOXeHHs. llepecTaHOBKH.
@axrtopuan. CoderaHusi ¥ YUCIO cOYETaHUU. *TpeyroiabHUK
[Mackans.* IIpaxTrueckas pabota «Bpruncienue

BEPOSTHOCTEN C MCMOJIb30BaHUEM KOMOMHATOPHBIX (PYHKIIMIA
AJIEKTPOHHBIX TAOIHUID.

OcBauBath Ha  0a30BOM  yYpPOBHe  NOHSITHSA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHOpSIOYCHHAs

napa, Tpoiika OOBEKTOB, MEPEeCTaHOBKa, (hakTopual
quciia, COYETaHHWE, 4YHUCIO COYETaHWH, *TpeyroJbHHUK
[Tackans.*

Pemiate mpocreiimiue 3aauydM  Ha  [EPEUYUCIICHUE




YHOPSIOYEHHBIX nap, TpPOEK, nepevyrcIeHmue
MEPECTAaHOBOK M COYETAaHUH DIEMEHTOB Pa3IUIHBIX
MHO3KeCTB (TI0 00pa3siry).

Pemarts mpocreiilnge 3agauM Ha NPUMEHEHHE YHCIIA
coyeTaHuil B anredpe (COKpal€HHOEe YMHOXEHHE, OMHOM
HrroTona) (¢ HampasIstoniel TOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPHUKY, 3aJadyd Ha
BBIUUCIIEHHE BEPOATHOCTEH, B TOM YHUCIIE C TIOMOIIBIO
AJIEKTPOHHBIX TAOJUI] B XOJA€ MPaKTUYECKOH paboThl (C
BU3yaJIbHOW OTIOPOi).

I'eomeTpuueckas
BEPOSITHOCTDH
(44)

*['eomerprueckasi BeposTHOCTh. CirydaitHbIN BBIOOP TOUYKH U3
(Gurypsl Ha MIIOCKOCTH, U3 OTpe3Ka, U3 AyTU OKPYKHOCTH. *

*OcBauBaTh MOHATHE T€OMETPUUECKON BEPOSATHOCTH.
YuyacTBOBaTh B O00CYKICHHH peLICHHs 3aJa4¥ Ha
HaXO0XJIEHUE BEPOSITHOCTEH B OMNBITAX, MPEICTABUMBIX
Kak BbIOOp TOUEK M3 MHOTOYTOJIbHHKA, Kpyra, OoTpe3Ka
WX JIyTY OKPY>KHOCTH, YHCIIOBOTO MPOMEKYTKA *

HUcnoiTanus
bepnynamn
(6 9)

Wcnpiranne. Ycenex u Heynawa. Cepus HUCHbITaHUR 10
nepporo ycnexa. HMcoeitanus bepunymm. BepositHocTH
coObTHii B cepun wucnbelTanuii bepuymmm. Ilpaktuueckas
pabora «Hcnbrtanus beprymmm.

OcBauBaTh Ha 02a30BOM ypPOBHE NMOHSITHS: UCIBITAHUE,
3JIEeMEHTapHOE COOBITHE B HCTIBITAHUM (YCIIEX M HEy/la4ya),
cepusi MCHBITAaHUI, HACTYIUIEHME IIEPBOIO yclexa
(Heynmaum), cepus UCIbITaHUi bepHym.

Pemiare  mpocreiimiuMe 3aja4d HA  HAXOXICHHUE
BEPOSITHOCTEH COOBITHI B CEPHM MCTIBITAHUNA IO TIEPBOTO
ycrexa, B TOM YHUCIIe ¢ MPUMEHEHHEM (OPMYJbI CYMMBI
T€OMETPUUYECKON MPOrPecCHH (C OMOPOH Ha CIPABOYHYIO
UH(POPMAILIHUIO).

Pemars, mpocreiimiue 3aqa4Yd Ha  HAXOXKICHHUE
BEPOSITHOCTE  DIIEMEHTApPHBIX COOBITHM B  Cepuu
WCTIBITAHUN bepHy UM, Ha HaXO0XIEHUE BEPOATHOCTH
ONPENENEHHOIO YHCJIA YCIEXOB B CEPUM HCIBITAHUI
bepnymnu (¢ BU3yanbHOI 0nOpoit).

H3yuats B X01€¢ NpPaKTH4eCKOil padoThl, B TOM YHCJIE C
MOMOIIbIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTaHui bepHysum




Cayuaiinas
BeJIUYMHA
6

CnyualiHass BeIWYMHA U PACHpPElEICHUE BEPOATHOCTEH.
MareMaTtnueckoe OXHJIAHWE W JHCIEpCUs  CIy4yalHOHR
Benu4MHbL. [IpuMeppl MaTeMaTHMYEeCKOrO OXHMIAHUA Kak
TEOPETUYECKOr0 CPETHErO 3HAUCHMS BEJTMYHHBI.

Ilonatne o 3akoHe  Oonbiiux  uyucen.  V3mepeHue
BEPOSITHOCTEM ¢ MOMOWIIBI0 4acToT. [IpuMeHeHHme 3akoHa
OOJIBILINX YHCEIL.

OcBonth Ha 0a30BOM YpOBHe NOHSATHS: ClydyaiiHas
BEJIMYMHA, 3HAYCHUEC CITy4aitHOM BEJIMYUHEI,
pacrpeesieHle BEpOSTHOCTEN.

HN3yuyatp U 00Cy:KIaTh TPUMEPHl TUCKPETHBIX |
HEMPEPHIBHBIX CIyYalHbIX BEJIMYUH (POCT, BEC YEJIOBEKA,
YHUCICHHOCTD HaCeIICHHUS, IpyTHe W3MEHYUBEIC
BEJIMYMHBI, pacCMaTPUBABIIUECS B KypC€ CTaTHCTHKH),
MOJIEIBHBIX  CIYYallHbIX BEJMYMH, CBA3aHHBIX CO
CIIy4aifHBIMH OMbITaMH (OpocaHuE MOHETHI, HTPabHOMI
KOCTH, CO CITy4yalfHbIM BHIOOPOM U T. I1.).

OcBauBath Ha  0a30BOM  YpPOBHe  NOHSITHSA:
MaTeMaTUYECKOE OXKUJAHHE CIy4allHONW BEJIWYMHBI KakK

TEOpeTUYEeCcKoe cpelHee  3HAYeHue, aucTepcust
CJ'Iy‘—I&fIHOfI BCJIMYMHBI KaK aHaJIOr JUCIICPCHUU YHUCJIOBOT'O
Habopa.

Pemiate 3a1a4ym Ha BBIYKCIEHUE MAaTEMATHYECKOIO
OKHJAHUA W  JUCIEPCUU  JUCKPETHOM  CIIy4alHOU
BEJINYUHBI 110 3aJJaHHOMY PaCIPEACIICHHI0, B TOM YHUCIIE
3ajjay, CBS3aHHBIX CO CTPAaxOBaHUEM WU JOTepesiMH (C
HaIPaBJISAIONICH TOMOIIIBIO).

3HAKOMHMTBCS C MAaTEMaTU4YECKUM OXHIAHUEM U
JIUCIIEPCUEN HEKOTOPBIX PACIpPEACIICHU, B TOM YHCIE
pacnpeeseHusl CIy4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOB»
B CEpUU UCIBITAaHUHN bepHyIm.

M3yyatb 4yacTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIIyYalHYIO BEJIUYHMHY.
3HAKOMHUTBLCA C 3aKOHOM OonbIIuX uucen (B (opme
bepnymnu): mpu OONBIIOM 4YHCIIE ONBITOB YacToTa
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemiate 3aiaum  Ha W3MEpPEHUE BEPOSTHOCTEM C
MOMOIIBIO YaCTOT (C HANpPaBJIAIOLIECH MOMOIIBIO).
OO6cyxaatb poiabp  3akoHa  OONBIIMX  YHCENT B
000CHOBAaHUU 4aCTOTHOI'O MeToAa U3MEPEHUS
BEPOSITHOCTEM.




Oﬁcymz[aTb 3aKOH OOJBIINX 4YHCEI Kak IPOABJICHUC
CTaTHCTUYECKOMU yCTOﬁLII/IBOCTI/I B UBMCHYHMBLIX SBJICHUAX,
POJib 3aKOHa OOJIBIINX 4YHCET B npupoac U B KHU3HU
YCIO0BCKa.

0O0001eHue,
KOHTPOJIb
(10 u)

[IpencraBnenne  ganHbiX. OmnucarenbHass  CTATHUCTHKA.
BeposiTHOCTB CIIy4allHOTO COOBITHSL. DNeMEeHThI
koMOMHaTopuku. Ciy4aiiHble BEIMYMHBI U PACIIPEICICHHUS.

I[oBTOPSITH W3yYEHHOE U BBICTPAMBATH CHCTEMY
3HAHWM.

PemaTs 3a1a4u Ha IpEJICTaBICHNUE U ONMCAHUE JTAHHBIX.
Pemars, 3amaum Ha  HaxOXKACHUE  BEPOATHOCTEH
COOBITHI, B TOM YHCIIC B OIBITaX C PaBHOBO3MOXKHBIMHU
3JIEMEHTapHBIMHU COOBITHSIMY, BEPOATHOCTEM
OOBEIMHEHUS U TIePECeUYeHUs] COOBITHM, BBIYUCIATDH
BEPOATHOCTM B  OMNbITAX C CEPUSMH  CIy4alHBIX
HUCIIBITAaHUH

ITOYPOYHOE IINTAHUPOBAHMUE

AJITEBPA 7 KUIIACC
Kosn4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undgpoBbie
Tema ypoka Koutpoasbnbie | IlpakTuyeckne | H3YYEeHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypchl
Bbub6mmorexa [JOK
1 [TonsiTHE panoHaIbHOIO YKCIA 1
https://m.edsoo.ru/7f4211de
) Apudmernueckue neicTBus C ) bubnuoreka [IOK
paMOHAIBHBIMYA YUCIAMHA https://m.edsoo.ru/7f4211de
3 Apudmernueckue neiicTBus ¢ 1 bubnuoreka [IOK
paMOHAIIBHBIMUA YUCIaMU https://m.edsoo.ru/7f4211de
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Apudmernueckue I1eUCTBUS C

bubmnoreka [IOK

4 paurOHAIIBHBIMU YUCIIAMUA https://m.edsoo.ru/7f4211de
5 Apudmernueckue neicTBus ¢ bub6nuorexa [IOK
paMOHAIBHBIMHA YUCIAMHA https://m.edsoo.ru/7f4211de
6 Apudmernueckue neiicTBus ¢ bubnuoreka [IOK
PaLMOHAIIBHBIMYA YUCIIAMU https://m.edsoo.ru/7f4211de
7 CpaBHeHue, yrnopsiouMBaHue bubnuoreka [IOK
palMOHAIIBHBIX YHCET https://m.edsoo.ru/7f4211de
2 CpaBHeHue, ynops104MBaHue bubmuotexa [JOK
palMOHAIIBHBIX YHUCEI https://m.edsoo.ru/7f4211de
9 CpaBHeHUe, YIIOPSAI0YMBAHUE bubnuorexa [JOK
paurOHAJIBHBIX YHUCEI https://m.edsoo.ru/7f4211de
10 CreneHb ¢ HATypaJIbHBIM bubnmnoreka [JOK
[I0Ka3aTeyieM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HaTypaJlbHBIM bubnnorexa [JOK
MOKa3aTesieM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HaTypaJlbHBIM bubnuoreka [IOK
IOKa3areieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaTypaJIbHBIM bubnuorexa [JOK
IOKa3aTeseM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATYpaTbHBIM bubnmorexa [JOK
IOKa3aTeIeM https://m.edsoo.ru/7f4211de
15 Penienne ocHOBHBIX 3a/1a4 Ha APOOH, bubnmnorexa [JOK
IIPOLICHTHI U3 PealbHON NPAKTUKU https://m.edsoo.ru/7f4211de
16 Pemienrie oCHOBHBIX 3a/1a4 Ha JpooOH, bubnuoreka [JOK
IIPOLICHTHI U3 peabHOU IPAKTUKU https://m.edsoo.ru/7f4211de
17 Pemenne ocHOBHBIX 3a/1a4 Ha 1pooH, bu6mmoreka [IOK
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MIPOLEHTHI U3 PEAIbHOM MPaKTUKU

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

Pemienne ocHOBHBIX 3a/1a4 Ha APOOH,

bu6mmorexa [JOK

18 IIPOLICHTHI U3 PeabHOM NMPAKTUKU https://m.edsoo.ru/7f4211de
19 [Ipu3Haku nenUMMOCTH, Pa3I0KEHU bubnuoreka [IOK
Ha MHOXXWUTEJIM HATYPAJIBHBIX YUCEI https://m.edsoo.ru/7f4211de
20 IIpu3HaKku AEIUMOCTH, PA3I0KEHUS bubnuorexa LIOK
Ha MHOXKHATEIU HAaTYPAIbHBIX YUCEII https://m.edsoo.ru/7f4211de
)1 PeanbHble 3aBucumoctu. [Ipsimas u bubnuoteka [JOK
oOpaTHast IPOMOPIIMOHATBHOCTH https://m.edsoo.ru/7f4211de
” Peanbnbie 3aBucumoctu. [psmas u bubmmorexa [JOK
oOpaTHast MPONOPLHUOHAIBHOCTH https://m.edsoo.ru/7f4211de
” Peanbnbie 3aBucumoct. [psamas u bubnmnorexa [JOK
oOpaTHasi IPOMOPIUOHAIIBHOCTH https://m.edsoo.ru/7f4211de
24 Peanbubie 3aBucumoctu. [Ipsamas u bubnuoreka [JOK
oOpaTtHasi MPOMOPIHOHATIEHOCTH https://m.edsoo.ru/7f4211de
25 KonTponbhas pabota mo Teme bub6nuorexa [IOK
"PannoHanbHbIE YKCciIa" https://m.edsoo.ru/7f4211de
bubnuoreka [IOK
26 byKBEHHBIC BEIPDKCHIS https://m.edsogru/7f4lfeec
bubnunorexa [JOK
27 Dopmysbt https://m.edsog)_.[ru/7f421 l1de
bub6nuoreka [IOK
28 Dopmysbi https://m.edsoj)_.[ru/7f421 1de
29 IIepemennsble. JlonycTUMBbIE 3HAUEHUS bubmuoreka [{OK

MIEPEMEHHBIX

https://m.edsoo.ru/7f4211de
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[IpeobOpazoBanre OyKBEHHBIX

bu6mmoreka [IOK

30 AKEHUH, pac € CKo0o
BRIPIEHIH, PACKPRITHE CKODOK H https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOTOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
31 BBIPAKCHHUM, PACKPBITUE CKOOOK H bubmorexa HOK
P > Packp https://m.edsoo.ru/7f41£d70
MPUBEJEHUE TTOJTOOHBIX ClIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX
32 BBIPaYKEHUM, PACKPBITHE CKOOOK U bubmorexa HOK
p - packp https://m.edsoo.ru/7f4211de
MIPUBEJCHUE TTOT00HBIX ClaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
33 BBIpAKEHUH, PACKPBITHE CKOOOK U bubmiorexa LOK
p - packp https://m.edsoo.ru/7f4211de
MIPUBEJECHUE TTOJI00HBIX ClaraeMbIX
14 CBolicTBa CTENIEHU C HATYPaJIbHBIM bubnuorexa [IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f421382
15 CBolicTBa CTENEHU C HATYPaIbHBIM bubnuoreka [JOK
MOKa3aTeJIEM https://m.edsoo.ru/7f42154¢
16 CBoiicTBa CTENEHU C HATYPaIbHBIM bubmmorexa [JOK
MOKAa3aTeJIEM https://m.edsoo.ru/7f4218be
bubmnoreka [HOK
37 MHorou4ie
HOTOUICHRT https://m.edsoo.ru/7f42276¢
bu6mmoreka [IOK
38 Mmuorouie
HOTORITCHDL https://m.edsoo.ru/7f422930
19 CokeHue, BBIYUTaHUEe, YMHOXKEHUE bubmnoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BRIUMTAHUE, YMHOKECHHE Bbub6nmorexa [JOK
MHOI'O4JICHOB https://m.edso0o.ru/7f422¢cc8
A1 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE bu6nmoreka [JOK

MHOI'O4YJICHOB

https://m.edsoo.ru/7f422fca
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CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOXKCHUC

bubmnoreka [IOK

42
MHOTOYJIEHOB https://m.edsoo.ru/7f423182
13 DopMyJIbl COKpAILIEHHOTO bub6nuorexa [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOXXEHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpALIEHHOTO bub6nmorexa [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f424¢12
46 DopmyJibl COKPAIIEHHOTO bubmuotexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPAILIEHHOTO bubnnorexa [IOK
YMHOEHUS https://m.edsoo.ru/7f4251d0
43 PaznoxxeHre MHOrO4iICHOB Ha bu6mmorexa [JOK
MHOKHUTEIN https://m.edsoo.ru/7f423312
49 PaznoxxeHre MHOrO4JI€HOB Ha bubmuoreka [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHre MHOrO4JI€HOB Ha bubmuorexa [IOK
MHOXKHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxenne MHOTOWIEHOB Ha bubnuorexa [JOK
MHOYKUTEIIN https://m.edsoo.ru/7f4211de
5) KonTponbhas pabota no teme bubmmorexa [IOK
"Anrebpanyeckue BoIpaxkeHus" https://m.edsoo.ru/7f4211de
YpaBHeHue, npaBuiia
53 npeoOpa3oBaHus YpaBHEHUS bubmorera [JOK
g . https://m.edsoo.ru/7f4211de
PaBHOCUIILHOCTh YPAaBHEHHI
54 JIuHeitHOe ypaBHEHUE C OJTHOU bubmmorexa [JOK

MIEPEMEHHOM, PEIICHUE JIMHENHBIX

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



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42432a

ypaBHEHUH

JInHeitHOE ypaBHEHUE C OJTHOM

Bbub6mmorexa [JOK

33 [EPEMEHTHOM, PEIICHIUE HACHHEIX https://m.edsoo.ru/7£420482
ypaBHEHUH
JIuneiiHoe ypaBHEHME C OHOU
56 }:p A . bu6mmorexa [JOK
fep eMeHH?H’ PCLICHHE JIHCHHBIX https://m.edsoo.ru/7f4211de
ypaBHEHUH
57 Pemenue 3aa4 ¢ MOMOIIBIO bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenne 3aga4 ¢ moMoIsro bu6mmoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenune 3aga4 ¢ moMOIIbIO bubmnoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ momompio bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420ebe
61 JIuHeitHOE ypaBHEHHUE C IBYMS bubnunorexa [JOK
MIEPEMEHHBIMH U €0 TpaduK https://m.edsoo.ru/7f427¢32
JIuneiiHoe ypaBHEHUE C IByMs bubnuorexa LIOK
62
NEPEMEHHBIMU U €T0 IpaduK https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMHEMHBIX ypaBHEHUI bubmuotexa [JOK
63
C IByMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
CucreMa JIByX JUHEUHBIX YPABHEHHI bubnuorexa [JOK
64
C IByMS IEPEMEHHBIMU https://m.edsoo.ru/7f4211de
Cucrema 1ByX JIMHEHHBIX YpaBHEHHUH bubnuoreka [IOK
65
C IByMs IEPEMEHHBIMU https://m.edsoo.ru/7f4211de
66 Cucrema IByX JIMHEHHBIX ypaBHEHUH bubnunorexa [JOK

C AByMs NNICPCMCHHBIMU

https://m.edsoo.ru/7f4211de
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bu6mmoreka [IOK

67 Pemerne cuctem ypaBHeHHH https://m.edsoo.ru/7f4284de

68 Pemenue cucrem ypaBHeHH bubnmorexa LTOK
yp https://m.edsoo.ru/7f42865a

69 Pemienue cucrem ypaBHEeHUH bubmmorexa LIOK
yp https://m.edsoo.ru/7f4287d6

70 Pemienue cucrem ypaBHEeHUN bubmmorexa LIOK
yp https://m.edsoo.ru/7f4211de

71 Pemenue cucrem ypaBHeHHi Bubnroreka LIOK
yp https://m.edsoo.ru/7f4211de

7 KonTponbHas pabota no teme bubmumorexa [IOK
"Jlunelinpie ypaBHCHHS" https://m.edsoo.ru/7f421044

73 Koopaunara Touku Ha IpsIMOi bubmorexa LIOK
P P https://m.edsoo.ru/7f41de76

bubmnoreka [IOK
74 HMCIOBBIC IPOMEAYTKH https://m.edsoo.ru/7f41dff2

bu6mmoreka [IOK
75 HucnoBEIe MpoMexy TiH https://m.edsoo.ru/7f4211de

76 PaccrosiHne Mexay 1ByMs TOUKaMU bubnuoreka [JOK
KOOPAMHATHOU MPSIMOi https://m.edsoo.ru/7f4211de

77 Paccrostnie Mexy AByMs TOUKaMU bubmmorexa [IOK
KOOPAMHATHOW MPAMOM https://m.edsoo.ru/7f4211de

73 [IpsimoyrosbHas cucreMa KOOpAUHAT bubnuorexa [IOK
HA IJIOCKOCTH https://m.edsoo.ru/7f41el6e

79 [IpssMoyroibpHas cucTeMa KOOpAUHAT bubnuorexa LIOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a

20 [Tpumeps! rpadukoB, 3aTaHHBIX bubnumorexa [IOK

bopmynamu

https://m.edsoo.ru/7f41e8a8
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21 [Tpumeps! rpaduKoB, 3a1TaHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Ipumeps! rpagukoB, 3aaHHBIX bub6nuorexa [IOK
dbopmynamu https://m.edsoo.ru/7f4211de
23 Urenue rpa)ukoB peabHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
’4 YreHue rpauKoB peabHbIX bub6nmorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f4211de
bu6nmmoreka [IOK
85 Tonsmie dynictun https://m.edsoo.ru/7f41et06
bu6nmoreka [JOK
r
86 paduK pymKim https://m.edsoo.ru/7f4211de
. . bubmuoreka [JOK
87 CroficTea dynimii https://m.edsoo.ru/7f41{078
. . bu6mmoreka [{OK
88 CroficTea QymKuit https://m.edsoo.ru/7f41f1fe
. bubnuoreka [JOK
89 Jnetinas gymnkumna https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
90 Jluneii
MHeiinas gyniuns https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TMHEHHON bubmuotexa [JOK
byHKIMHA https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TMHEHHON bubnnorexa [JOK
byHKIMHA https://m.edsoo.ru/7f4211de
bubmnoreka [HOK
93 r =
paui gymicuun y = https://m.edsoo.ru/7f4211de
b K
94 I'padux pyakmmm y =[X| nommorexa 110

https://m.edsoo.ru/7f4211de
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KonTtponbHas pabora 1o Teme
"Koopaunats! u rpaduky.

bubmnoreka [IOK

95 1
Oynknun" / Beepoccuiickas https://m.edsoo.ru/7f41£50a
poBepovHas paboTa
Htorosas koHTpoJbHAs paboTa / bubnuorexa [IOK
96 . 1
Bcepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
97 METOJIOB Kypca 7 Kiracca, 00001eHIE 1 Bubmzorexa LIOK
HU P ’ B https://m.edsoo.ru/7f4211de
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATHI U
98 METOIOB Kypca 7 Kiracca, 00001eHIE 1 Bubmzorexa IOK
HV P ’ t https://m.edsoo.ru/7f429£32
3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHATHH U
99 METOI0B Kypca 7 Kitacca, 00001eHIE 1 Bubmaorexa LIOK
HV yp ’ B https://m.edsoo.ru/7f42a0e0
3HAHUN
IToBTOpEHNME OCHOBHBIX MOHITUI U
100 METOHO0B Kypca 7 Kiacca, 00001eHne 1 Bubmaorexa [IOK
Hv P ’ B https://m.edsoo.ru/7f4211de
3HAHUN
IToBTOpEHKE OCHOBHBIX MOHATUI U
101 METOI0B Kypca 7 Kiacca, 00001eHne 1 Bubmaorexa LIOK
Hv yp ’ Hl https://m.edsoo.ru/7f42a27a
3HAHUHN
[ToBTOpPEHNE OCHOBHBIX IMOHATHI U
102 METOIO0B Kypca 7 Kiacca, 00001eHne 1 Bubmmorexa HOK
AOB IYP » DO https://m.edsoo.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f41f50a

8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Kontpoasbnbie | IlpakTuyeckne | H3Y4YEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
1 KBanpaTHblii KOpeHb U3 YKciia 1 bubmmorexa LIOK
AP p https://m.edsoo.ru/7f42d452
bubmnoreka [IOK
2 IT 1
OHSATHE 00 MPPAIHOHATLHOM HHCTE https://m.edsoo.ru/7f42eaaa
3 Jecsatuunbie mpuOIMHKEHUS ) bubmuoreka [JOK
HUPpaALMOHAIIBHBIX YHUCEII https://m.edsoo.ru/7f4211de
4 JlecsaTaHbIC TPUOTHIKCHHUS 1 bubmuoreka [JOK
HPPALUOHAIBHBIX YUCET https://m.edsoo.ru/7f4211de
5 JlelicTBUTENBbHBIC YHCTIA 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
6 CpaBHEHHE JIEWCTBUTEIBHBIX YHCET 1 bubmmorexa LIOK
P g https://m.edsoo.ru/7f4211de
7 CpaBHeHMeE JIECTBUTEIBHBIX YHCET 1 bubnroreka LIOK
P g https://m.edsoo.ru/7f4211de
2 Apudmernueckuil KBaJipaTHbIN | bubnnorexa [JOK
KOpEHb https://m.edsoo.ru/7f4211de
bubmnoreka [IOK
2 1
? YpaBHeHHE BHJIA X* = a https://m.edsoo.ru/7f4211de
10 CpoiicTBa apuPMETHIECKUX | bubmmorexa [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apuPMETHIECKUX 1 bubnmnorexa [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
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[IpeoOpazoBaHme YUCTOBBIX

bu6mmoreka [IOK

12 a)XEeHHUH, coJiepka
BHPAMCIIH, CONCPIAITIX https://m.eds0o.ru/7f42dd26
KBaJpaTHBIE KOPHHU
[IpeoOpazoBanHme YUCTOBBIX
13 BBIpa)KCHHUI1, COJIEPKaIIIX bubmmorexa LHOK
P > CONCPRAMl https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[TpeoOpa3oBaHne YHCTOBBIX
14 BBIpaXKCHUI1, COJIEPKaIIIX bubmorexa LOK
P > cofepatt https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[TpeoOpa3oBaHre YHCTOBBIX
15 BBIpAXKCHUI, COJIepKaIIuX bubnnorexa [IOK
P > conepatt https://m.edsoo.ru/7f42¢262
KBaJpaTHbIE KOPHU
16 CreleHs ¢ IenbIM ITI0Ka3aTelIeM bubnnorexa [IOK
H https://m.edsoo.ru/7f4354a4
CranjapTHas 3a1mch 4Yncia.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO
17 Mupa (OT JIEMEHTAPHBIX YaCTHUIL JI0 bubnmnorexa [JOK
KOCMHUYECKHX 0OBbEKTOB), https://m.edsoo0.ru/7f436098
JUTUTEIIBHOCTD MPOLIECCOB B
OKPY’KaIoIIeM MUPE
13 CBoiicTBa CTENEHHU C LEJIBIM bubmuorexa [JOK
oKa3aTelieM https://m.edsoo.ru/7f435648
19 CBOJCTBA CTENEHN C LIEIBIM bubnuoreka [IOK
HoKa3aTelieM https://m.edsoo.ru/7f435648
20 CBoliCcTBa CTEIICHH C LIETBIM bubmnoreka [IOK
I0Ka3aTeiieM https://m.edsoo.ru/7f435648
21 CBoiicTBa CTEIICHHU C IICIIBIM bubmuoreka [JOK

IIoKa3arcjiemM

https://m.edsoo.ru/7f43599a
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2 CBoliCTBa CTEIICHH C LIEIBIM bubmnoreka [IOK
[oKasarejieM https://m.edsoo.ru/7f435ed6
N bu6mmoreka [{OK
23 Kpapatheiit Tpex-eH https://m.edsoo.ru/7f4211de
N bubmuotexa [JOK
24 KpapatHetii Tpex-ieH https://m.edsoo.ru/7f4211de
25 Pasnoxenune kBagpaTHOro bubnuotexa [JOK
TpE€XUIIeHAa HA MHOXKHUTEIIHN https://m.edsoo.ru/7f42fd38
26 Paznoxenune kBaapaTHOTO bubmmorexa [JOK
TpEXUIICHA HA MHOXKUTEIHN https://m.edsoo.ru/7f42fd38
KonTponbHas paboTa no remam
27 "KBanparasie kopau. CteneHu bubmorera [JOK
P . PHI. | ' https://m.edsoo.ru/7f42ec80
KBagpartsslii TpexuieH
Bbu6mmorexa [JOK
2 A
8 Areopaiieckas Apode https://m.edsoo.ru/7f430382
JomycTuMble 3HaYEHUS
29 MepEeMEHHBIX, BXOIAIINX B bubmorexa LOK
p » BROVML https://m.edsoo.ru/7f4211de
anredpanvecKkue BbIpakeHUs
JlonmycTuMble 3HaYEHUS
30 MepEeMEHHBIX, BXOJIAIINX B bubmorexa LIOK
P » BROJI https://m.edsoo.ru/7f4211de
areOpanvecKue BbIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
bu6nmmoreka [IOK
32 i
Coxpanterne xpodeit https://m.edsoo.ru/7f430a8a
bu6nmoreka [JOK
33 C oOeii
Opartiertie Apobent https://m.edsoo.ru/7f430f44
34 Coxpatenue apobeit bubmuoreka [{OK
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https://m.edsoo.ru/7f430f44

CJ'[O)KGHI/IG, BBIYUTAHUC, YMHOXCHUC

bubnnoreka [IOK

35
U JICJICHHE alreOpandecKkux Apooeit https://m.edsoo.ru/7f43128¢
36 CrnoxeHue, BBIYMUTAaHUE, YMHOKEHUE bu6mmorexa [JOK
U ieJieHne anreOpanyeckux apooei https://m.edsoo.ru/7f4315c0
37 CrnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE bubnnorexa [JOK
U JIeTICHUE anreOpandeckux apooei https://m.edsoo.ru/7f4318c2
13 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnuoreka [IOK
U JIeJIeHue anredpandeckux apooeit https://m.edsoo.ru/7f431a20
[IpeobOpaszoBaHue BBIpaXKEHUH,
39 coJiepKaIux aareopandeckue bubamorexa LOK
Aeprat p https://m.edso00.ru/7f43259¢
Jpodu
[IpeobOpa3zoBanue BBIpAXKEHUH,
40 coJieprKaluX anredpanyeckue bubnroreka LIOK
Jleprrait p https://m.edsoo.ru/7f432736
podu
[IpeoOpa3oBanue BEIPAKEHHIA,
41 cop e n]i)a ux anreo znqecme bubmorexa LIOK
AepHat P https://m_edsoo.ru/7f432736
Ipobu
4 Konrponbnas padora mo reme bubnuoreka [IOK
"Anrebpanyeckast 1poon" https://m.edsoo.ru/7f431d36
bu6mmorexa [JOK
4 K
3 BAZIpATHOT ypasHetue https://m.edsoo.ru/7f42¢eela
44 HenonHoe kBagpaTHOE ypaBHEHHE bubmorexa LIOK
P yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBasipaTHOE ypaBHEHHE Bubnroreka LIOK
P yp https://m.edsoo.ru/7f42eela
46 dopmysa KopHEH KBaIpaTHOTO bubmmorexa [IOK

ypaBHEHUS

https://m.edsoo.ru/7f42f158
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47 dopmyJlia KOpHEN KBagpaTHOTO bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42{3t6
43 dopmysa KOpHEH KBapaTHOTO bub6nuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
Bbu6mmorexa [JOK
4 T B
? copema breta https://m.edsoo.ru/7f42{ef0
bubmnoreka [IOK
50 T B
copema breta https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOIALINXCS K bubmmorexa [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢c542
5) Pemenne ypaBHeHUH, CBOIALINXCS K bubnuorexa [IOK
KBAaIPaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiinme npoOHO- bubnuorexa LIOK
paluoHAaIbHEIE YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue apodHO- bubnuorexa [IOK
paluoHaJIbHbIE YpaBHEHU https://m.edsoo.ru/7f432b6e
55 Pemenne TekcTOBBIX 3a/1a4 C bubmnoreka [IOK
MOMOIUIBIO KBaJAPATHBIX YPaBHECHUI https://m.edsoo.ru/7f42{75¢
Pemienyme TeKCTOBBIX 32724 C Bbub6mmorexa [JOK
56 .
[MOMOILBIO KBAAPATHBIX YPABHEHUI https://m.edsoo.ru/7f42{8{6
57 Konrponbnas pabora mo reme bub6nuoreka [IOK
"KBanpaTHble ypaBHEeHuUs" https://m.edsoo.ru/7f4301{2
JIuneliHOe ypaBHEHUE C IBYMs
58 MEPEMEHHBIMHU, ero rpaduk, bubnuoreka [JOK
IIPUMEPBI PEILICHNS YPABHEHUH B https://m.edsoo.ru/7f4211de
LEJIBIX YUCIIax
59 JIuneliHOEe ypaBHEHUE C IBYMs bubnuoreka [IOK

NEPEMEHHBIMH, €r0 rpaduk,

https://m.edsoo.ru/7f4211de
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MIPUMEpHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIax

JInHeitHoe ypaBHEHHE C IBYMS
NEPEMEHHBIMHU, €ro rpaduk,

Bbub6nmorexa [JOK

60
MIPUMEPHI PEUIEHUS YPABHEHUH B https://m.edsoo.ru/7f4211de
LEJbIX YUCIIax

61 Pemenue cucreM aByX TUHEHHBIX bubnmnoreka [JOK
YpPaBHEHUH € JBYMsI IEPEMEHHBIMHU https://m.edsoo.ru/7f4211de

62 Pemenue cucrem IByX JTIMHEMHBIX bubnuoreka [JOK
YPaBHEHUU C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f4211de

63 Pemenue cucreM AByX JTUHEHHBIX bubnuoreka [IOK
YPaBHEHUU C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f4211de
[Ipumepsl penieHust cuctTeM

64 HEJIMHEHHBIX YPABHEHUH C IBYMs bubnmorexa [JOK

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

IIEPEMEHHBIMU
IIpumepsl penieHus cucteM

65 HEJIMHEMHBIX YPABHEHUH C IBYMSI bubmorexa HOK

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

MEPEMEHHBIMU
I'padmueckas uHTEpIpETALIUS

66 YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U bub6nuoreka [IOK
CHCTEM JIMHENHBIX YPABHEHUH C https://m.edsoo.ru/7f43d6d6
JByMsI IEpEMEHHBIMU
['paduueckas HHTEpIIpETALIUSL

67 YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U bubnuoreka [IOK
CHUCTEM JIMHENHBIX YPABHEHUH C https://m.edsoo.ru/7f43d6d6
JByMsI IEpEMEHHBIMU

68 Pemennie TeKCTOBBIX 3aj1a4 C bubmuorexa [JOK

[IOMOILBIO CUCTEM YPAaBHEHUI

https://m.edsoo.ru/7f4211de
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69 Pemenne TekCcTOBBIX 3a1a4 C bubmnoreka [IOK
MMOMOUIBIO CUCTEM YPaBHEHUI https://m.edsoo.ru/7f4211de
70 Pemienyne TeKCTOBBIX 327124 C bu6mmorexa [JOK
MMOMOIIBIO CUCTEM YPaBHEHUI https://m.edsoo.ru/7f4211de
71 HUucnoBble HEPABEHCTBA U UX bubnunorexa [JOK
CBOICTBa https://m.edsoo.ru/7f4211de
7 UYucioBble HEPABEHCTBA U UX bub6nmorexa [IOK
CBOWCTBA https://m.edsoo.ru/7f4211de
73 HepasencTBo ¢ 0qHOM MTEpeMEeHHON bubmorexa OK
P A p https://m.edsoo.ru/7f4211de
74 JIuneliHbIe HEPABEHCTBA C OJTHON bubnuorexa [IOK
[IEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f42¢692
75 JIunelinble HEpaBEHCTBA C OJTHOMN bubnuoreka [JOK
MEPEMEHHOM U UX pelIeHue https://m.edsoo.ru/7f42c840
76 Jlunelinbie HEpaBEHCTBA C OJTHOM bubmmorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f4211de
77 Cucrembl TUHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrembl TMHEWHBIX HEPABEHCTB C bubmuorexa [IOK
OJIHOM IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f4211de
N3o0pakeHue penieHus TMHEHHOTO
bu6mmoreka [IOK
80 HEpPaBEHCTBA U UX CUCTEM Ha

YUCJIOBOM MPSMOM

https://m.edsoo.ru/7f42¢9e4
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N3o0pakeHue penieHus TMHEHHOTO

bu6mmoreka [IOK
81 HEpPABEHCTBA M UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOU MPsIMO
KonTponbHas paboTa no remam
82 "HepaBenctBa. CucteMbl Bubnroreka LIOK
p o https://m.edsoo.ru/7f4211de
ypaBHEHUU
83 [Tonstue pynkuun Bubnroreka LIOK
https://m.edsoo.ru/7f433¢c12
84 OO6nacth onpeesieHust © MHOYKECTBO bubmmorexa [JOK
3HAYCHUM (PYHKITUU https://m.edsoo.ru/7f433d84
. bubmuoreka [JOK
85 C 0
MOCO0BT 3ANAHMs Dy HKIIHIA https://m.edsoo.ru/7f4211de
bubmnoreka [IOK
86 r
pagux dynKiym https://m.edsoo.ru/7f4211de
%7 CaoiicTBa QyHKIIUU, UX bubnuorexa [JOK
oToOpakeHHe Ha rpaduke https://m.edsoo.ru/7f4211de
28 UreHune U MOCTpOeHUE rpaduKoB bubnmnoreka [JOK
byHKIMMA https://m.edsoo.ru/7f4211de
29 [Tpumeps! rpadukoB GyHKLIUH, bubnuoreka [IOK
OTPaXKAIOLIUX pealbHbIE IPOLECCHI https://m.edsoo.ru/7f4211de
@OyHKIMHU, OTIMCHIBAIOIINE MPAMYIO U
90 06y aTHYIO MIPOIIO I_II/IOHaJ'IBHiIe ’ bubamorexa LHOK
patiy p p https://m.edsoo.ru/7f434bbc
3aBHCHUMOCTH, UX TpapuKu
bu6nmmoreka [IOK
91 r 0
HIHepooia https://m.edsoo.ru/7f4211de
bu6nmoreka [JOK
92 ['unep6omna
HIEpoO https://m.edsoo.ru/7f4343e2
93 I'paduk pyskuuum y = x? bubnnorexa [JOK
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https://m.edsoo.ru/7f434572

OyHKIMU y =X, y =X,y = VX, y = |

bubmnoreka [IOK

94 ;
x; rpa(l)I/queCKoe pettienie . https://m.edsoo.ru/7f434d38
ypaBHEHUN U CUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
METOJIOB KypcoB 7 U 8 KJIacCoB,
95 00o001Ienre 3HaHui / bubmmorexa LHOK
HI . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepodHast
pabora
HToroBast KOHTpOJIbHAsE paboTa /
96 Bcepoccuiickast npoBepoyHas buGnnorexa [IOK
p POBEp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
97 METOJIOB KypcOB 7 U 8 KJIacCOB bubmorexa LIOK
/OB KYP . ’ https://m.edsoo.ru/7f4211de
0000111eH1Ee 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
98 METOJIOB KypcoOB 7 M 8 KJIaccoB bubmorexa HOK
Al M . ’ https://m.edsoo.ru/7f43736¢
0000111eH1Ee 3HAHUI
IToBTOpPEHNME OCHOBHBIX MOHATHHA U
99 METOHO0B KypcoB 7 U 8 KJIaCCOB bubmmorexa IOK
A M . ’ https://m.edsoo.ru/7f437510
000011IeHrEe 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHATUI U
100 METOH0B KypcoB 7 1 8 KJIacCOB bubmmorexa [OK
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHNEe 3HAHUHA
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
101 METOJ0B KypcoB 7 1 8 KJIacCOB bubnmorexa [TOK
/OB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHEe 3HAHUHA
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U bubnuoreka LIOK
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METOJIOB KypcOB 7 U 8 KJIaCCOB,
000011IeHE 3HAHUIA

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

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

102



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

9 KUIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Kontpoubnsbie | IIpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypcebi
PammonansHabIe yncna,
1 UppaloHAILHEIC YMClIa, KOHSUHBIC U 1 bubmorexa LIOK
ppan i https://m.edsoo.ru/7f43¢542
OeCKOHEUHbIE IECATHYHBIC IPOOH
MHOeCTBO JIeHCTBUTEIBHBIX YHCEIT,
2 eMCTBUTEIbHBIC YHCIa KaK 1 bubmorexa HOK
Al https://m.edsoo.ru/7f43c542
OECKOHEUYHBIC JECSITHYHBIC TPOOH
B3anMHO 01HO3HAYHOE COOTBETCTBHE
3 MEXIY MHOXECTBOM JCHCTBUTEIBHBIX 1 bu6mmoreka [IOK
4uCell U MHOXXECTBOM TOYEK https://m.edsoo.ru/7f43¢c542
KOOPJIMHATHOH IIPSIMOU
CpaBHEHHE TEHUCTBUTEIIBHBIX YHCEIT,
4 apudMeTHIECKHUE ISHCTBHS C 1 bromorexa [TOK
pu a https://m.edsoo.ru/7f43¢c542
JIeHCTBUTEIILHBIMHI YHCIaMHU
5 [IpubnmxE€HHOE 3HaUCHNE BETUYHHBI, | bubmmorexa [IOK
TOYHOCTb MTPUOJIMIKEHUS https://m.edsoo.ru/7f43c542
bubmnoreka [HOK
6 OKpyriiIeHHne Yncea 1
py https://m.edsoo.ru/7f43c542
bu6mmoreka [IOK
7 OxpyTrIiieHne 9nucemn 1
py https://m.edsoo.ru/7f43c542
2 [IpukuaKa v OLIEHKA Pe3yJIbTaTOB | bubnuoreka [JOK
BBIUMCIICHHI https://m.edsoo.ru/7f43¢542
9 [Ipukunka u OoLeHKa pe3yJIbTaToOB 1 bubmuoreka [IOK



https://m.edsoo.ru/7f43c542
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BEIYHCIICHUN

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

JIuneiinoe ypaBHeHue. Pemenne

bu6mmorex LJOK

10
YpaBHEHUH, CBOJAIINUXCS K TUHEHHBIM https://m.edsoo.ru/7f43bf66
1 JIuneiinoe ypaBHeHue. Pemenne bubnuoreka [IOK
YpPaBHEHUH, CBOJAIINUXCS K TUHEHHBIM https://m.edsoo.ru/7f43c542
12 KBanpaTtHoe ypaBHeHue. Pemenne bubnuorexa LIOK
YPaBHEHUH, CBOIAIINXCS K KBaIPaTHBIM https://m.edsoo.ru/7f43c542
13 KBaapatHoe ypaBHeHue. Pemienue bubnuoteka [JOK
ypaBHEHUH, CBOJAIINXCS K KBAJPaTHBIM https://m.edsoo.ru/7f43¢c542
14 bukBagpaTtHble ypaBHEHHUS bubmmorexa TOK
o yP https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHble ypaBHESHUS bubmmorexa IOK
b yp https://m.edsoo.ru/7f43¢3d0
IIpumepsl pelieHnsa ypaBHEHUN TpPETher
16 Hu I‘)leTBép T(?ITI CTCHGHZ§ aSJIO)KeHEeM Ha bubmmorexa IOK
p P https://m.edsoo.ru/7f43c542
MHOKHTEITH
[IpumMeps! pemeHns ypaBHEHHH TpeThel
17 Hu I‘){eTBéP T(f)ﬁ CTGHCHZ§ aanomeHEeM Ha bubmmorexa TOK
p p https://m.edsoo.ru/7f43c542
MHOXXHUTEIHN
13 Pemenue npoOHO-paninoHaTBHBIX Bbub6mmorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue 1poOHO-paliMoHaNbHbBIX bubnuorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Penienue TeKCTOBBIX 3a1a4 bubmuorexa [JOK
anredpandeckuM MEeTOI0M https://m.edsoo.ru/7f43¢542
)1 Penienne TeKCTOBBIX 33124 bubmuoteka [JOK

anre6pqueCKI/IM METOJ0OM

https://m.edsoo.ru/7f43¢c542
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Penrenue TeKCTOBEIX 3a/1a4

bubmnoreka [IOK

22
anreOpanvdecKuM METO0M https://m.edsoo.ru/7f43¢542
” KonTponbnas padota no teme bub6nuorexa [IOK
"VpaBHEHHUs ¢ OTHOM mepeMeHHON" https://m.edsoo.ru/7f43¢542
24 YpaBHEHUE € 1BYMS IEPEMEHHBIMU U bubnunorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHeHUE € 1BYMs IEPEMEHHBIMU U bubnuoreka [IOK
ero rpauk https://m.edsoo.ru/7f43d0b4
%6 Cucrema IByX JIMHEMHBIX YPaBHEHUH C bubmuotexa [JOK
JIByMs IEPEMEHHBIMU U €€ PEIICHNE https://m.edsoo.ru/7f43c542
7 CucreMa JIByX JUHEUHBIX YPaBHEHUH C bubnuorexa [JOK
JIByMs IEPEMEHHBIMU U €€ PEIICHNE https://m.edsoo.ru/7f43c542
73 Cucrema IByX JIMHEHHBIX YPaBHEHHH C bubnmnoreka [JOK
JIByMsI IEPEMEHHBIMU U €€ PEIICHNE https://m.edsoo.ru/7f43c542
29 Cucrema ByX JIMHEHHBIX YpaBHEHUI ¢ bubnuoreka [IOK
JIBYMsI IEPEMEHHBIMU U €€ PELICHUE https://m.edsoo.ru/7f43c542
Pemenue cucrem AByX ypaBHEHUH,
30 OJTHO U3 KOTOPBIX HH};IeI?;IIEOC a Toe buGmorexa T[IOK
a . p - & 1Py https://m.edsoo.ru/7f43d23a
— BTOpOU CTeNeHU
Pemienue cucrtem IByX ypaBHEHUH,
31 OJIHO U3 KOTOPBIX JIMHEWHOE, a roe bubmorexa [IOK
g . p - 4 7Py https://m.edsoo.ru/7f43d55a
— BTOpOU CTENEHU
Peuienue cucrem IByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JINHEWHOE, a Ipyroe brbmorexa OK
a . p - 3 APy https://m.edsoo.ru/7f43c542
— BTOpPOH CTENEHU
Pemienue cuctem IByX ypaBHEHHH,
9 bu6mmoreka [{OK
33 OJIHO U3 KOTOPBIX JINHEWHOE, a Ipyroe

— BTOpPOH CTENIEHU

https://m.edsoo.ru/7f43¢c542
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['padmyeckas MHTEpIpETALUS CUCTEMBI

bubmnoreka [IOK

34
YpaBHEHUH C JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f43c542
35 Penrenne TeKCTOBEIX 33124 bu6mmorexa [JOK
anreOpanvdecKkuM crocooom https://m.edsoo.ru/7f43¢542
36 Pernienne TeKCTOBBIX 3a/1a4 bubmuoreka [[OK
anredpandecKuM crocooom https://m.edsoo.ru/7f43¢542
37 KonrtponbHas pabora o teme bub6nmorexa [IOK
"CucreMsl ypaBHEHUN" https://m.edsoo.ru/7f43c542
38 YuciioBble HEPABEHCTBA U UX CBOMCTBA Bubmmorexa [JOK
p https://m.edsoo.ru/7f43c542
39 UucnoBble HEpaBEHCTBA U UX CBOMCTBA bubmmorexa [JOK
P https://m.edsoo.ru/7f43ad5a
40 JIuneliHble HEPABEHCTBA C OJJHOMN bubnuorexa LIOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
A1 Jlunelinble HEpaBEHCTBA C OJJHOM bubnuorexa [IOK
MIEPEMEHHOMN U UX PEILICHUE https://m.edsoo.ru/7f43af08
4 JIuneliHble HEpaBEHCTBA C OJTHOMN bubnuorexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
13 Cuctembl TUHEHHBIX HEPABEHCTB C bubnmorexa [JOK
OJHOU MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f43c542
44 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJHOU MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f43c542
45 Cuctembl TMHEHHBIX HEPABEHCTB C bubnuoreka [JOK
OJIHOU IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43c542
46 KBagparHble HepaBeHCTBA U UX bubmuotexa [JOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBanparHbie HepaBeHCTBA U HX bubmmoreka [IOK
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peuienue https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HEpaBeHCTBA U UX bubnuoreka [IOK
peueHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43c542
50 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa LIOK
pelieHue https://m.edsoo.ru/7f43c542
['padmueckas uHTEpIpeTALIUS
51 HS g)BeHCTB u CHCTSMpHe ;BeHCTB c bubnmorexa [IOK
p p https://m.edsoo.ru/7f43b098
IBYMsI TIEpEMEHHBIMU
I'padmueckas naTepnperanus
52 HS :leeHCTB u CI/ICTSMpHe :BeHCTB c bubmorexa HOK
p p https://m.edsoo.ru/7f43c542
JBYMsI IEpEMEHHBIMU
53 KonTponbnas padota no teme bub6nuoreka [IOK
"HepaBenctra" https://m.edsoo.ru/7f43¢542
54 KBanpatuunas ¢pyHkius, e€ rpaduk u bubnunorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanparuunas ¢pyHkuus, e€ rpagux u bubnuorexa LIOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkus, e€ rpaduk u bubmuotexa [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOpAWHATHI BEPIIMHbI bubnnorexa [IOK
napaboJIbl, 0Ch CAMMETPHUH TapaldoIIbl https://m.edsoo.ru/7f439eb4
[TapaGouna, KOOpAMHATHI BEPLUIMHBI bubnuoreka [IOK
58
napaboIIbl, 0Cb CHMMETPHH TTapadoITbl https://m.edsoo.ru/7f43a03a
59 [TapaGora, KOOpAUHATHI BEPIIUHBI bubnuoreka [IOK

napaboIIbl, 0Cb CHMMETPHH NTapadoITbl

https://m.edsoo.ru/7f43alac
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60 [TapaGosna, KOOpAUHATHI BEPIIMHBI bubnuorexa [JOK
napaboJIbl, 0Ch CAMMETPHUH TapaldoITbl https://m.edsoo.ru/7f43a31e
61 [TapaGouna, KOOpAMHATHI BEPLUIMHBI bub6nuorexa [IOK
napaboJIbl, 0Ch CAMMETPHUH TapadoIIbl https://m.edsoo.ru/7f43a526
2 [Tapaboia, KOOpAMHATHI BEPIITHHBI bubnunorexa [JOK
napaboJibl, 0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43¢542
63 I'paduxu Gynkumit: y =kx, y =kx +b, bub6nmorexa [IOK
y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f43¢542
64 I'paduku pynkumit: y = kx, y =kx + b, bubmuotexa [JOK
y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f43¢c542
65 I'paduku pynkumit: y = kx, y =kx + b, bubnnorexa [IOK
y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f43¢542
66 I'padukn pynkmmii: y = kx, y =kx + b, bubnmnoreka [JOK
y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f43¢542
67 I'paduxu Gynkumit: y = kx, y =kx + b, bubnuoreka [IOK
y=k/x, y=X3, y=vX, y=[X| https://m.edsoo.ru/7f43¢542
68 I'paduxu pynkumii: y = kx, y =kx +b, bubnuorexa [IOK
y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f43¢542
69 KonTponbhas pabota no teme bubnuorexa [JOK
"®yHkun" https://m.edsoo.ru/7f43ab84
70 IlonsaTHe YncIOBOM bub6morexa [JOK
NOCJIeI0BATEIHbHOCTH https://m.edsoo.ru/7f43e6¢c6
3a/laHue MOCIIe10BaTEIbHOCTH Bu6miorexa LOK
71 PEeKyppeHTHOH GopmyInoii u hopmyoi
https://m.edsoo.ru/7f43ebda
N-TO 4JeHa
7 Apudmernueckas 1 reoMmeTpuUecKas bubnuoreka [IOK

Iporpeccun

https://m.edsoo.ru/7f43ed7e
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ApudmeTrnueckas U reoMeTpuyecKas

bubmnoreka [IOK

73
MPOrpeccuu https://m.edsoo.ru/7f43{3b4
DopMmynsl n-ro wieHa apupMeTHIECKOMN
74 u r::)on/}[/eT NYECKOI I 011") icuﬁ CYMMBI bubmorexa LIOK
p porp s https://m.edsoo.ru/7f43f58a
MEPBBIX N YJICHOB
Dopmynsl n-ro wicHa apupMeTHIECKON
75 u I‘:ON}[[CT HYECKOH I Oll“) f():CI/Iﬁ CYMMBI bubmiorexa LIOK
p porp » &Y https://m.edsoo.ru/7f43ef2¢
MEPBBIX N YJICHOB
dopmyIel n-ro wieHa apupmeTuaecKoi
76 u FSOI\ZICT MYECKOH I of jc)cnﬁ CYMMBI bubmorexa LIOK
p porp &y https://m.edsoo.ru/7f43f0c6
MEPBBIX N YJIEHOB
@opMyITBl N-TO YJIeHa apuPMEeTUIECKOM
77 U TEOMETPUYECKON IPOTPECCUN, CYMMBI bubmorexa HOK
p porp - &y https://m.edsoo.ru/7f43f72e
NEPBBIX N YJIECHOB
DopMyIIbl N-TO WieHa apuhMeTUIECKON
78 1 TEOMETPHUUYECKON MPOTrPECCUN, CYMMBI bubmiorexa HOK
p porp &y https://m.edsoo.ru/7f43{8a0
MIEPBBIX N YJICHOB
N300paxeHne wieHOB apudMeTndecKoi
79 U T€OMETPHUUYECKON IPpOrpeccuil bubmmorexa [JOK
P porp . https://m.edsoo.ru/7f43c542
TOYKAMH Ha KOOPAUHATHOW IJIOCKOCTH
N300paxenue uieHoB apupMeTHIeCKOi
80 A TEOMETPUUECKON IIPOrPECCUI bubmotera [IOK
P porp N https://m.edsoo.ru/7f43c542
TOYKaMHU Ha KOOPJIMHATHOM TUIOCKOCTH
81 JIMHENHBII 1 DKCITIOHEHIIUAIBHBINA POCT bubmotera [IOK
1t p https://m.edsoo.ru/7f43¢c542
bubmnoreka [IOK
82 CI105KHbBIE IPOLIEHTEI
pot https://m.edsoo.ru/7f43fe0e
83 Cro>xHbIC TIPOIICHTHI bubnuorexa [JOK
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https://m.edsoo.ru/7f4401a6

KonTponbhas pabota no teme

bubnnoreka [IOK

84
"UucnoBsle mOCie10BaTeIbHOCTH" https://m.edsoo.ru/7f44048
[ToBTOpeHnue, 0600IICHNE 1
CHCTEeMAaTH3alys 3HaHUH. 3aIHCh,
85 CpaBHEHHE, JICHCTBUS C bubmotera [IOK
pv ’ https://m.edsoo.ru/7f43¢542
JIEMCTBUTEIIBEHLIMA YK CJIAMH, YHCI0BAs
npsiMast
[ToBTOpeHue, 0600IIeHNE 1
86 cucTeMaTu3anus 3HaHui. [IpomneHTh bubmorera [IOK
I -Lpott ’ https://m.edsoo.ru/7f43¢c542
OTHOIIEHUS, TPOTIOPIIUU
[ToBTOpeHnue, 060061mEeHNE 1
87 cucTeMaTu3anus 3HaHui. OKpyricHHe bubmotera [JOK
H e ’ https://m.edsoo.ru/7f43¢c542
npuOJIMKEHNE, OIICHKA
[ToBTOpEeHnue, 06061IeHNE 1
28 cucTeMaTu3alus 3HaHui. Pemenue bubmuorexa [JOK
TEKCTOBBIX 33124 apU(PMETUUECKUM https://m.edsoo.ru/7f443b12
crocooom
[ToBTOpEHME, 0000IIICHUE 1
29 cucTemaTu3anus 3HaHui. Pemenue bubmuorexa [JOK
TEKCTOBBIX 3a7[a4 apuPMETUUECKUM https://m.edsoo.ru/7f443cd4
crocooom
[ToBTOpEeHME, 0000IICHUE 1
cHcTeMaTu3alus 3HaHui. Pemenue
90 TEKCTOBBIX 3a71a4 apu(PMETHIESCKUM bubmorexa [IOK
p https://m.edsoo.ru/7f443fea
but6mmoreka [JOK
https://m.edsoo.1u/7f43¢542¢crmocoboM
91 [ToBTOpeHnue, 0000IICHNE U bubmnorexa [JOK
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cHUCTeMaTU3alus 3HaHUM.
[IpeoOpazoBanme anredpanyecKux
BBIPaXXEHH, JOMYyCTUMbIE 3HAUECHUS

https://m.edsoo.ru/7f4441ca

[ToBTOpeHue, 0600IIeHNE 1
cHUCTeMaTU3alus 3HaHUM.

Bbub6mmorexa [JOK

72 [Ipeo6pa3oBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPAXKCHHH, JJOITyCTHMBIC 3HAYCHHUS
[ToBTOpeHnue, 0600MIeHNE U

93 CHCTeMaTH3aIis 3HAHWH. bubmuoreka [JOK
[IpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444612
BBIPAXXCHHH, JOITYCTHMBIC 3HAYCHHUS
[ToBTOpeHnue, 06001IIeHNE 1

94 CHUCTeMaTH3aIis 3HAaHUM. bubmuoreka [JOK
[Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPAXCHHM, JOITYCTHMbIE 3HAYCHHUS
[ToBTOpEeHue, 060061IEeHNE 1

95 cucrematusanus 3HaHu. OyHKIuM: bubnuoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444¢56
byHKIMI
[ToBTOpEeHnue, 06061IeHNE 1

96 cucremarusauus 3HaHu. OyHKuuu: bubnnoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444144
byHKIMI
[ToBTOpEHME, 0000IIICHUE 1

97 cucremarusanus 3HaHui. OyHKIUK: bu6mmoreka [IOK
IIOCTPOEHUE, CBOWCTBA U3yUYECHHBIX https://m.edsoo.ru/7f44516a
byHKIMI

98 IToBTOpenue, 0600IIEHNE 1 Bubamnoreka ITOK



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4441ca

cuctemaTusanus 3HaHuil. OyHKuum:
MOCTPOEHHUE, CBOWCTBA N3YUEHHBIX

https://m.edsoo.ru/714452¢e6

byHKIMMA
[ToBTOpeHue, 0600IIeHNE 1
99 cucremarusauus 3HaHui. ['papuueckoe 1 bubmorexa HOK
B . P https://m.edsoo.ru/7f445516
pelieHne ypaBHEHUH U HX CHCTEM
[ToBTOpeHnue, 0600IIeHNE 1
100 cuctemarusanus 3HaHul. ['papuueckoe 1 bubmorera [IOK
B N P https://m.edsoo.ru/7f43¢c542
pelIeHne ypaBHEHUH U HX CHCTEM
bu6mmorexa [JOK
101 14 1
0 TOroBaA KOHTPOILHAA PaboTa https://m.edsoo.ru/7f43¢c542
bubmnoreka [IOK
102 i 1
0 O06o001enre u cucTeMaTru3alus 3HaHUI https://m.odsoo.ru/Tf43c542
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f4452e6




IHOYPOYHOE IIJTAHUPOBAHHUE

IF'EOMETPUS 7 KIIACC
Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Koutposasbnsbie | IlpakTnuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
1 [Ipocreiimume reoMeTpuyecKue 1 bubnuorexa LIOK
00BEKTHI https://m.eds00.1u/8866b724
bu6mmoreka [JOK
2 M 1
HOTOYTOILHUI, JOMaHad https://m.edsoo.ru/8866cbba
3 CMexXHbBIe U BEPTUKAJIbHBIE YIIIbI 1 Bubmmorexa IIOK
P y https://m.eds00.ru/8866¢5¢c0
4 CMeXHbIE U BEPTUKAIbHBIE YIJIbI 1 bubmaorexa LIOK
P y https://m.edso0.ru/8866¢7be
5 CMeXHBIE U BEPTUKAJILHEIE YIUIBI 1 bubmmorexa LOK
P y https://m.edso0.ru/8866¢7be
6 CMeXHBIE U BEPTUKAJILHBIE YIUIBI 1 Bnbmrorexa IIOK
p y https://m.eds00.ru/8866¢7be
7 CMeXHBIE U BEPTUKAIBLHBIE VIIIBI 1 Bubmorexa IIOK
p Y https://m.edsoo.ru/8866¢7be
8 CMexXHbBIe U BEPTUKAJIbHBIE YIJIbI 1 Bubmrorexa IIOK
P y https://m.edsoo.ru/8866¢7be
N3mepenue JIMHEUHBIX U YIVIOBBIX
9 BEJIMYUH, BBIYUCIIEHUE OTPE3KOB U 1 bubmmorexa IIOK
’ R https://m.edsoo.ru/8866¢7be
YIJIOB
10 W3mepenue JIMHEUHBIX U YIJIOBBIX 1 bubnuorexa LIOK

BCJIMYMH, BBIYHUCIICHHUC OTPC3KOB U

https://m.edsoo0.ru/8866¢c3ea



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

YTJIOB

N3mepenue JIMHEWHBIX U YIJIOBBIX

bu6moreka [JOK

11
BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U hitps://m.cdsoo.r/8866¢7be
YIJIOB
N3mepenue JIMHEUHBIX U YIVIOBBIX
12 BEJINYUH, BBIYUCICHUE OTPE3KOB U Bubmmorexa LIOK
’ P https://m.eds00.ru/8866c7be
YIJIOB
Ilepumerp u mowmans Guryp,
13 cocpTaBJIeEHLIX H:I;H e Bubmmorexa LIOK
https://m.edsoo.ru/8866c7be
IIPSIMOYTOJIBHUKOB
[lepumetp u momane Guryp,
14 CocpTaBnegHLIX H;H ey Bubmmorexa [JOK
https://m.eds00.ru/8866¢7be
IPSIMOYTOJIBHUKOB
[TonsiTHE O paBHBIX TPEYTrOJbHUKAX
15 Y NIEPBUYHBIE MIPEICTABICHUS O Bubamorexa [IOK
P peA https://m.edsoo.ru/8866ce80
paBHBIX GuUrypax
16 Tpu mpu3Haka paBeHCTBa bubnuoreka LIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu nmpu3Haka paBeHCTBa bubnuorexa LIOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866d34e
Tpu npusHaka paBeHCTBa bubnuoreka LIOK
18
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA bu6munorexa LIOK
TPEYroJabHUKOB https://m.edsoo.ru/8866c7be
20 Tpu npusHaka paBeHCTBa bubnuorexa [JOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/8866c7be
21 Tpu nmpusHaka paBeHCTBa bubnuoreka LIOK

TPEyroJIbHUKOB

https://m.eds00.ru/8866e88¢



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be

” [Ipu3Haku paBeHCTBA bubnmoreka [{JOK
MPSAIMOYTOJILHBIX TPEYTOJIbHUKOB https://m.edsoo.ru/8866c7be
3 [Ipu3Haku paBeHCTBa bubnuorexa LIOK
MPSAMOYTOJIBHBIX TPEYTOJILHUKOB https://m.edsoo0.ru/8866¢7be
CBOICTBO MeTUAHBI
24 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA bubmmorexa [JOK
p y . pey ’ https://m.edsoo.ru/8866e%ec
MPOBEAEHHON K TUIIOTEHY3E
CBOICTBO MeTUAHBI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA Bubmmorexa I[JOK
P y N pey ’ https://m.edsoo.ru/8866c7be
MPOBEAEHHON K TUIIOTEHY3¢€
%6 PaBHOGeIpeHHBIE U bubnuorexa [JOK
PaBHOCTOPOHHUE TPEYTOJIBHUKU https://m.edsoo.ru/8866d6fa
7 [IpusHaku u cBOMCTBA bu6mmoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
)3 [Tpu3Haku u cBoiicTBa bubnuoreka LIOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
ITpusHaku u cBoiicTBa bubnuoreka LIOK
29
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edsoo.ru/8866e26¢
bu6mmoreka [JOK
H
30 CPABCHCTRA B TCOMCTPHH https://m.edsoo.ru/8866¢7be
31 HepaBenctBa B reomerpuu bubmorexa OK
P P https://m.edsoo.ru/8866e3a2
bubmuoreka [JOK
32 H
CPABCHCTEA B rEOMETpHH https://m.edsoo.ru/8866c7be
bu6mmoreka [IOK
33 H
CPABCHCTEA B rEOMETpHH https://m.edsoo.ru/8866c7be
14 [IpssMOyTONBHBINA TPEYTOJIBHUK C bubnuorexa [JOK

yriioMm B 30°

https://m.eds00.ru/8866eb22



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be

35 [IpssMOYyTONBHBINA TPEYTOJIBHUK C bubnmoreka [{JOK
yriioMm B 30° https://m.eds00.ru/8866¢c7be
36 Konrpomnpnas padora mo reme bubnuorexa LIOK
"TpeyronbHUKA" https://m.edsoo.ru/8866ecbc
37 [TapamiensHble psAMbIe, UX bubnuorexa LIOK
CBOICTBa https://m.edsoo.ru/8866ef64
bu6mmoreka [JOK
38 IIaTelii noctyinat Esximnna
y A https://m.edsoo.ru/8866¢7be
Hakpecr nexamue,
COOTBETCTBEHHELIE U
39 OJHOCTOPOHHHUE YIJIBI Bubmiorexa LIOK
A p M https://m.eds00.ru/8866f086
o0pa3oBaHHbBIE TPU TIEPECCUCHUH
napajuieIbHbIX MPSMBIX CEKYIIeH
Hakpect nexamiue,
COOTBETCTBEHHLIE U
40 OJHOCTOPOHHHUE YIJIBI Bubmiorexa LIOK
A p YHIBL https://m.eds00.ru/8866c7be
o0pa3oBaHHbBIE TPU NIEPECCUCHUH
napajuieJIbHbIX MPSMBIX CEKYIIen
Hakpect nexarmiue,
COOTBETCTBEHHLIE U
41 OJTHOCTOPOHHUE YTJIBI Bubmiorexa LIOK
p YHIRL, https://m.edso0.ru/8866¢7be
00pa30BaHHbIE MPU NIEPECCUCHUH
MapauIeIbHBIX MPSIMBIX CEKYIICH
HakpecT nexamue,
COOTBETCTBEHHELIE U
bu6mmoreka [JOK
42 OJIHOCTOPOHHUE YTIIBI,

O6pa3OBaHHBIe Ipu NnepeCceUCHnn
napajiiCJIbHBIX MPAMBIX cexymeﬁ

https://m.eds00.ru/8866¢7be



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866c7be

Hakpect nexanue,
COOTBETCTBEHHbIE U

43 OJTHOCTOPOHHHE VIJIBI bubmmorexa LIOK
a p y ’ https://m.eds00.ru/886613b0
oOpa3oBaHHbBIC TIPH MEPECCUCHUN
napajuieIbHbIX MPSAMBIX CEKYIIeH
[Tpu3Hak mapayeTbHOCTH MPSMBIX
44 Yyepe3 paBeHCTBO PacCTOSHUM OT bubnuoreka LIOK
TOYEK OJIHOM MPSAMOM 10 BTOPOH https://m.eds00.ru/8866¢c7be
MPAMOM
[Tpu3Hak napayiieTbHOCTH MPSMBIX
45 yepe3 paBeHCTBO PacCTOSHUM OT bubnuoreka LIOK
TOYEK OJHOM IPSIMOM 10 BTOPOH https://m.edsoo.ru/8866c7be
IPSAMOi
46 CyMMa yIJIOB TPEYTOJILHUKA bubmmorexa IIOK
YMMa yIJI0B Tpey https://m.eds00.ru/8866630
47 CyMMa yIJI0B TPEYTOJIbHUKA bubmmorexa LOK
y y Tpey https://m.edsoo.ru/886618ba
48 Buemnraue yriabsl TpeyrojisHUKa bubmmorexa LIOK
y pey https://m.edsoo.ru/8866fase
49 Buemnue yrinl TpeyrojabHUKa Bubmorexa IIOK
y pey https://m.eds00.ru/8866¢7be
KonTponbHas pabota mo Teme
50 "[TapajuienpHble IPSAMBIE, CYMMa Bubmorexa IIOK
P P . y https://m.eds00.1ru/8866fc6e
YTJIOB TPEYrOJIbHUKA
51 OKpy>KHOCTb, XOPJbl U TUAMETP, UX bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/88670800
b K
52 KacarenbHas Kk OKpy»KHOCTH no/morexa [0

https://m.eds00.ru/88670e9a



https://m.edsoo.ru/88670800
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be

but6mmoreka [IOK

>3 OKpY>KHOCT®, BIHCAHHAS B yro https://m.edsoo.ru/8866c7be
54 OKpY>KHOCTb, BITMCAHHAS B YTOJI bubmorexa [TOK
py ’ y https://m.eds00.1ru/8866c7be
55 [Tonstue o I'MT, npumenenue B bu6nuoreka [IOK
3a7a4ax https://m.edsoo.ru/8867013e
56 [Tonsitue o I'MT, npumenenue B bubnuorexa [JOK
3aJ1a4ax https://m.eds00.ru/88670508
buccekrpuca u cepeuHHbBIN
57 MepreH I:I)/IK JIST KEKJI bubmmorexa OK
PHCHAHIYILP https://m.edsoo.ru/8866c7be
r€OMETPUYECKHE MECTA TOUEK
58 OKpy>XHOCTb, OITUCAHHASL OKOJIO bu6mmoreka [JOK
TPEYrOJbHUKA https://m.edsoo.ru/88670a62
OKpY’KHOCTb, OTIMCAHHAs OKOJIO bubnuorexa LIOK
59
TpeyrojibHUKA https://m.edsoo.ru/8866c7be
60 OKpy>XHOCTb, BIIMICAaHHAs! B bu6nuoreka [IOK
TPEYTrOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>KHOCTb, BIIMUCAHHAS B bubnuoreka [JOK
TPEYTOIbHUK https://m.edsoo.ru/8866c7be
2 [Ipocreitmue 3amaun Ha bu6moreka [JOK
IIOCTPOCHUE https://m.eds00.ru/88671188
63 [Ipocreiimue 3agaun Ha bubnuorexa LIOK
IMOCTPOECHNUE https://m.edsoo.ru/886712d2
Konrponbnas padora no reme
64 "OKpYyXHOCTb U KPYyT Bubmmorexa I[JOK
Py pyT- | https://m.eds00.ru/88671462
I'eomeTpryeckue nocTpoeHUst
65 [ToBTOpeHue u 00001IeHNE 3HAHHIA bu6mmoreka [JOK

OCHOBHBIX IIOHATHI U METOJ0B

https://m.eds00.1u/886715b6



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671188
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670508
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be

Kypca 7 Kiiacca

66 Hrorosas xouTposibHas padora 1 Bromuoreka LIOK
R p https://m.eds00.ru/886716ec
[ToBTOpeHHE 1 0000IIIEHNE 3HAHUMA
67 OCHOBHBIX IIOHSTUI U METOJIOB 1 Bromuoreka LIOK
a1 https://m.edso0.ru/8866¢7be
Kypca 7 Kiiacca
[ToBTOpeHue u 0600IICHNE 3HAHUMA
. bubmuoreka [JOK
68 OCHOBHBIX IIOHSTHI U METOLOB 1

Kypca 7 Kiacca

https://m.edso0.ru/886719bc

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

68



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/886716ec

8 KUIACC

Kosmn4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Konrpouabnsbie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI e padoThblI
pecypcsbl
| ITapamienorpamm, €ro Npu3HaKu U 1 bu6nuoreka LIOK
CBOICTBA https://m.edsoo.ru/88671af2
) ITapamienorpamm, €ero Npu3HaKku 1 | bu6nunorexa IIOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapamienorpamm, ero Npu3HaKku U 1 bubnuoreka [JOK
CBOICTBA https://m.edso0o.ru/88671cal
YacTHble c1ydan napauieorpaMMoB
4 (MpAMOYTOJBHUK, pOMO, KBaJpaT), UX 1 bubmorexa TIOK
pAMOY L POMO, KBaJpat), https://m.edsoo.ru/88671dea
IIPU3HAKU U CBOKCTBA
YacTHbie ciydau napauieorpaMMoB
5 (mpsMo FOJ‘IZ)/HI/IK (I))M6 KBan aT), ux 1 bubmorexa OK
pAMOY X, POMD, KBalpat), https://m.eds0o.ru/88671£20
MIPU3HAKHU U CBOMCTBA
YacTHbie cydau napauieorpaMMoB
6 (IpsAAMOYTONBHUK, pOMO, KBaJIpaT), UX 1 bubmmorexa [TOK
pAMOY D POMD, KBaJpat), https://m.eds00.ru/8867209c
MPU3HAKHU U CBOICTBA
bu6mmoreka [JOK
7 T 1
parieis https://m.edsoo.1u/88672358
2 PaBHOOOKas ¥ psIMOYTOJIBHAS 1 bu6mmoreka [JOK
Tpaneunu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas ¥ IpSAMOYTOJIbHAS 1 bu6nuoreka LIOK
Tparneuuu https://m.edsoo.ru/88672858
10 Merton yaBOeHUS MEAUAHbI 1 bu6mmoreka [IOK



https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88671dea

https://m.edsoo.ru/88672b14

11 LlenTpanbHas CHMMETPUS bubmorexa [TOK
p p https://m.edsoo0.ru/88672b14

12 Kontponbhas pabota no teme bubnuoreka [JOK
"UeThIpE€XYyroJbHUKH" https://m.edsoo.ru/88672c¢9a

13 Teopema daneca u Teopema o bubnuoreka LIOK
NPONOPLUHUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 CpenHsist TUHAS TPEYTOIbHUKA bubmmorexa [OK
ped pey https://m.eds00.1u/88672e0c

15 CpenHsisi TMHUS TPEYTOJIbHUKA bubmorexa [TOK
el pey https://m.eds00.1ru/88672138

16 Tpaneuus, €€ cpeaHsisa TUHUS bubmorexa [OK
patieru, pea https://m.eds00.1ru/88672358

17 Tpaneuust, e€ cpenHss IUHUA Bubmmorexa I[JOK
patieru, pea https://m.eds00.1u/88673064

18 [TponopiinoHanbHBIE OTPE3KU bubmmorexa I[JOK
poropit p https://m.edsoo.ru/88673794

19 [IponopiinoHanbHbIE OTPE3KHU bubmmorexa I[JOK
potioph P https://m.eds00.ru/88673794

20 IlenTp Macc B TpEyroJibHUKE bubmmorexa LIOK
p Tpey https://m.edsoo.ru/886738fc

bu6mmoreka [IOK
21 [onobrmie Tpeyrompuku https://m.edso0.ru/88673a78

” Tpu npuzHaka mogoOus bubmmoreka [JOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/88673bae

” Tpu npusHaka nogo0us bubnuorexa LIOK
TPEYTOJIBbHUKOB https://m.edso0o.ru/88673d52

24 Tpu npu3HaKa moa00ust bubnuorexa [IOK



https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672c9a

TPEYTOJIBbHUKOB https://m.edso0o.ru/8867400¢
75 Tpu npusHaka noao0us bubnuoreka LIOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866¢7be
2% [TpumeneHnne noqo0us py pelIeHun bu6mmoreka [IOK
MPAKTUIECKUX 3a1a4 https://m.edsoo.ru/8866c7be
7 KonrtponbHas pabora no reme bu6nuorexa IIOK
"TlonoGHbBIE TPEYTONbHUKU" https://m.edsoo.ru/8867445a
73 CaolicTBa miomaaen bu6mmoreka [IOK
T€OMETPUUYECKHUX (DUTYD https://m.edsoo.ru/886745fe
DopMyJIbl IS 10N bubnuoreka LIOK
29
TpEeYroJbHUKA, apajliieiorpaMma https://m.eds00.ru/88674860
DopMyJIbl IS 10N bubnuoreka LIOK
30
TpeyroJIbHUKA, [apajuieaorpaMma https://m.edsoo.ru/88674a22
31 DopMyIbl IS IUIOIIAAN bubnuoreka LIOK
TpeyrojabHHUKa, ITapajjieIorpaMma https://m.edsoo.ru/88674a22
1 DopMyIIbl IS IIIOMIAAN bu6nunoreka LIOK
TpeyrojabHHUKa, IIapajjieiorpaMma https://m.edsoo.ru/88675288
1 @opMyIIbl IS IUIOMIAIN bubnuorexa [JOK
TpEYroJbHUKA, apajliIeIorpaMma https://m.eds00.ru/8867542¢
34 Brranciienne miomanei CIIo)HbBIX bubmuoreka [JOK
buryp https://m.edsoo.ru/88674¢78
35 [Tnomanu puryp Ha KIeT4aToi bubnuorexa LIOK
Oymare https://m.edsoo.ru/8867473¢
bu6mmoreka [JOK
36 II 0
JIOIIAAX TTOAO0OHBIX HUTYp https://m.eds00.ru/8866¢7be
b K
37 [Tnomanu nonoOHbIX hUryp nosmorexa O

https://m.eds00.ru/8866¢7be
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3aga4ym ¢ IPaKTHYECKUM

bubmuoreka [JOK

38
COJZIEpKAHUEM https://m.eds00.ru/88675558
39 3amauun ¢ MPaKTUIECKUM bu6mmoreka [{JOK
COJZIEp)KAHUEM https://m.eds00.1u/88675684
40 Pentenue 3a7a4 ¢ MoMOIIBI0 METO/1A bubmuorexa [JOK
BCIIOMOTaTEJIbHOM IIIOIAN https://m.edso00.ru/88674190
A1 Konrponbnas pabora no reme bu6nuoreka [IOK
"ITmomans" https://m.eds00.ru/8867579¢
4 Teopema [Tudaropa u eé bubnuorexa [JOK
MIPUMEHEHUE https://m.edso00.ru/88675918
13 Teopema [Tudaropa u eé bubmmoreka [JOK
[IPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u eé bubnuoreka LIOK
[IPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema IIudaropa u eé bu6nuoreka LIOK
[IPUMEHEHUE https://m.edsoo.ru/8866c7be
46 Teopema IIudaropa u eé bu6muorexa IIOK
HpUMEHEHUE https://m.edsoo.ru/8866c7be
OmnpeneneHre TPUrOHOMETPUUECKUX
HKIIUHA OCTPOTO yriia
47 SYHMO FOHLHIz)FO Tye TOJIbHHUKA Bubamorexa [JOK
pAMOY pey ’ https://m.eds00.ru/88675d32
TPUTOHOMETPHUYECKHUE COOTHOLICHUS
B IIPSIMOYTOJILHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPHUUYECKOE bu6mmoreka [JOK
TOXJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE bubmmoreka [JOK

TOXKICCTBO

https://m.edsoo.ru/8866¢7be
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https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/8867579c

OCHOBHOE TPUTOHOMETPUIECKOE

bubmuoreka [JOK

50
TOXKIECTBO https://m.eds00.ru/8866¢7be
KonTponbHas pabota no teme
51 "Teopema Iludaropa u Havana bubmmorexa [JOK
P " p https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUU
5) Bnucannble U IeHTpasIbHbIE YIIIbI, bubnuorexa LIOK
YIOJI MEK1y KacaTeJIbHOM U XOpJI0H https://m.edsoo.ru/8al1415b2
53 BrnucanHble U LIEHTpaIbHBIE YIIBI, bu6nuorexa IIOK
YIOJI MEXJy KacaTeJIbHON U XOpAou https://m.edsoo.ru/8a141940
54 Bniucannble U LIEHTpaIbHBIE YTIIbI, bubmuorexa [JOK
YIOJI MEKly KacaTeJIbHOM U XOpIor https://m.edsoo.ru/8al141b34
55 VTribl MEXOY XOpAaMHU U CEKYLIMMH bu6morexa TIOK
Ay XOPA ym https://m.edsoo.ru/8866¢7be
56 Vriel MeXOy XOpJaMy U CeKYILIMMH bu6morexa TIOK
ALy Xopa yH https://m.eds00.ru/8866¢7be
BrrcanHbpie u onycaHHEBIS
57 YeThIPEXYTOJIbHUKY, UX IIPU3HAKU U bu6morexa TIOK
. pexy ’ P https://m.edsoo.ru/8a140f86
CBOMCTBaA
BrrcanHpie B onMcaHHEBIS
58 YeTBIPEXYTOJIbHUKH, UX MPU3HAKHA U bu6morexa TIOK
. pexy ’ P https://m.edsoo.ru/8al1416d4
CBOICTBa
BrircanHbpie B onMcaHHbBIC
59 YeThIPEXYTOJILHUKH, UX IIPU3HAKUA U bu6morexa TIOK
. pexy ’ p https://m.edsoo.ru/8al1416d4
CBOICTBA
IIpuMeHeHne CBOKCTB BIIMCAHHBIX U
60 OIMMCAHHBIX YETHIPEXYTOJIbHUKOB IIPH buGmorexa ITOK
pexy p https://m.edsoo.ru/8866¢7be
pEILICHNH TEOMETPUUECKHX 3a7a4
61 IIpuMeHeHne CBOMCTB BIIMCAHHBIX U bubnuorexa LIOK



https://m.edsoo.ru/8a1416d4
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ONMCAHHBIX YETHIPEXYTOJILHUKOB IIPU
pEIIeHNN TeOMETPUIECKUX 3a/1ad

https://m.eds00.ru/8866¢7be

2 B3aumHoe pacnonoxeHue IByx | bubnuorexa LIOK
OKPY>KHOCTEH, 00IIHe KacaTeabHbIE https://m.edsoo.ru/8al410a8
bu6moreka [JOK
K i 1
63 ACANHE OKPYHHOCTEH https://m.edsoo.ru/8al410a8
KonTponbHas padota no reme "Yrisl
64 B OKpYKHOCTH. Brimcannasie u 1 Bubmmorexa IIOK
py ' y https://m.edsoo.ru/8a141c88
OTIMCAHHBIC YETHIPEX YT OJIbHUKH
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
65 METOJIOB KYpCOB 7 U 8 KJIacCOB 1 bubmmorexa IIOK
HOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeHNe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
66 METOJIOB KypcoOB 7 M 8 KJIaccoB 1 bubmmorexa TIOK
708 KYP . ’ https://m.edsoo.ru/8al4lefe
000011IeHNe 3HAHUHI
bubmuorexa [JOK
67 Hroroas kouTposbiias pabota ! https://m.eds0o.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHATHI U
68 METOJIOB KypcoOB 7 M 8 KJIaccoB 1 bubmmorexa TIOK
FOB KYP . ’ https://m.edsoo.ru/8al420ac
000011IeHNe 3HAHUHI
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kourpoasbnbie | IlpakTtuyeckne | H3YYEHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypcebi
| OrnpezenieHne TPUTOHOMETPUUECKUX 1 bubnnorexa [JOK
¢dbynkmit yrios ot 0° mo 180° https://m.edsoo.ru/8al424bc
bu6mmoreka [JOK
2 o 1
OPMYJIBT P HBCEACHHA https://m.edso00.ru/8866¢7be
bu6mmorexa [JOK
T 1
3 copeMa KOCHHYCoB https://m.edsoo.ru/8al4336¢
bubmnoreka [IOK
4 Teopema kocHHycoB ! https://m.edsoo.ru/8866c7be
bu6mmoreka [IOK
> Teopema KocHHyCOB ! https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
6 Teopema curycos ! https://m.edsoo.ru/8al42e8a
bu6nmoreka [IOK
7 Teopema cunycos 1 https://m.eds00.ru/8866¢7be
bu6mmoreka [JOK
T 1
8 copeMa cHiycon https://m.edso00.ru/8866¢7be
Haxoxnenue nivH cTOpoH U bubnuoreka [IOK
9 1
BEJIMYUH YTIIOB TPEYTOJILHUKOB https://m.edsoo.ru/8a1430b0
bubmuoreka [[OK
10 Petuenie TpeyrombHHKoB ! https://m.edsoo.ru/8al42ac0
11 Pewrenne TpeyrosbHUKOB 1 bubmmorexa LIOK

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



https://m.edsoo.ru/8a142ac0
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bu6mmoreka [IOK

12 P
CHICHHC TPEYTOTLHIKOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroabHUKOB Bubmmorexa [JOK
pey https://m.edsoo.ru/8al42ac0
14 [IpakTHyeckoe NpUMEHEHHUE TEOPEM bubnuoreka [JOK
CHHYCOB X KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHueckoe NpUMEHEHHUE TEOPEM bubnuorexa [JOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8866¢7be
KonTponbhas pabota no teme bubmumorexa [IOK
16
"Pemenue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
bubmnoreka [IOK
17 ITo e o mpeobpazoBa 01100
HUITHE O TIPEODPAOBARHI HOAOOHA https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIC SJICMEHTHI bubmuoreka [JOK
MoA0OHBIX PuUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIC 3JIEMEHTHI bubmuoreka [JOK
MoA0OHBIX PUryp https://m.edso0.ru/8866¢c7be
Teopema o Ipon3BEEHUH OTPE3KOB
20 XOpA, TeOpeEMa O NIPOU3BEICHUU bubnuorexa LIOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJparTe KacaTeJIbHOU
Teopema o Ipon3BEEHUHN OTPE3KOB
71 XOpA, TeOpeMa O NPOU3BEICHUU bubnuorexa LIOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
TeopeMa 0 Ipou3BeACHUN OTPE3KOB
” XO0p/Jl, TeOpeMa O MIPOU3BEACHUU bubmuotexa [JOK

OTPE3KOB CCKYLIUX, TCOpEMaA O
KBaaparTe KacaTelIbHOM

https://m.edsoo.ru/8al442da
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[IpumeneHnue TeopeM B pelIeHUN

bubmnoreka [HOK

23
reoMeTpUYECcKUX 3a7a4 https://m.edsoo.ru/8a143f06
24 [IpumeHneHue TeopeM B pelIeHUH bub6nuorexa [IOK
T€OMETPUUYECKHX 3a]1a4 https://m.edsoo.ru/8a1443fc
75 [IpumeneHne TeopeM B pelICHUU bubnmnorexa [JOK
T€OMETPUUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbnas pabota mo teme
2% "IIpeobpazoBanue moaoous. bubnuorexa [IOK
Mertpuueckrue COOTHOUIEHUS B https://m.edsoo.ru/8al447a8
OKpy>kHOCTH"
OrnpenenieHre BEKTOPOB.
27 (I)HznquKHITI 51 FCOMIe)T WYECKUUN bubmorexa [IOK
p https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
73 ClioeHne U BEBIYMTaHUE BEKTOPOB, bubmnoreka [IOK
YMHOXEHHUE BEKTOPA HA YHUCIIO https://m.edsoo.ru/8al44a8c
29 Crno>xeHe ¥ BRIYUTAHUE BEKTOPOB, bubnmorexa [JOK
YMHOXEHHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CnoxeHue ¥ BRIYUTAHUE BEKTOPOB, bubnmnorexa [JOK
YMHO>KEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8866c7be
31 Paznoxxenue BexkTopa 1o ABym bubnnoreka [JOK
HEKOJIJIMHEAPHBIM BEKTOpaM https://m.edsoo.ru/8866¢7be
bubmuoreka [JOK
32 Koopaunartsl BekTopa
pA p https://m.edsoo.ru/8al44fbe
CkansipHoe MpoU3BeIeHUE BEKTOPOB,
33 ero I EIMeHeII-:I/Ie JIs1 HAXO0%XK eHI/IIjI bubmmorexa [TOK
P a s https://m.edsoo.ru/8a14539c
JUIMH U YTJIOB
34 CkansipHO€ IPOU3BENIEHUE BEKTOPOB, bubnuoreka [IOK

€T0 NIPUMCHCHHUC JIS1 HAXOKIACHUA

https://m.edsoo.ru/8al14550e
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https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a1443fc

JJIMH U YI'JI0B

Pemenue 3aay ¢ nOMOIIBIO

bubmuoreka [JOK

35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienue 3aga4 ¢ moMoIibI0 bubmuoreka [{OK
BEKTOPOB https://m.edsoo.ru/8al458c4
37 [IprMeHeHne BEKTOPOB ISl PELIEHUS bubnuoreka [IOK
3aa4 GU3MKU https://m.edso0.ru/8866c7be
18 KonTponbhas pabota no teme bubnuotexa [JOK
"BekTopsr" https://m.edsoo.ru/8a145b08
39 JlexapToBbI KOOPJIMHATHI TOYEK Ha bubmumorexa [IOK
IUIOCKOCTHA https://m.edsoo.ru/8866¢7be
bubmnoreka [IOK
4 .
0 ¥papHeiHe MpsMol https://m.edsoo.ru/8al45c48
. bubmuotexa [JOK
4l YPpaBHCHHE NPAMOH https://m.edsoo.ru/8866¢7be
bu6mmoreka [IOK
42
¥ paBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al4635a
13 Koopannatsl Touek nepeceueHus bubmuorexa [JOK
OKPY>KHOCTH U IIPSAMOU https://m.edsoo.ru/8a146620
Meroa KoOOpAMHAT NPH PELIEHUN
44 FGOMeI”[F Hq:(iﬂx 3a, Iz)aq ’ brbmorexa [OK
p At https://m.eds00.1u/8866¢7be
MPAKTUYECKUX 3a/1a4
MeTto1 KOOpAWHAT MPU PEIICHUN
45 reoMeT I/IT-I:CKI/IX 34, I;q ’ bubmmorexa [JOK
p At https://m.eds00.ru/8866¢7be
MPaKTUYECKUX 3a/1a4
Meto1 KOOpAUHAT MPU PELICHUN
2L KOOPA PP bubmuoreka [JOK
46 Tr€OMETPUYECKHX 3a]1aY,

MMPAaKTUYCCKUX 3aaa4d

https://m.edsoo.ru/8866¢7be
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KontposnbHas paboTa mo teme

47 "JlekapTOBBI KOOPJIMHATHI Ha Bubnmoreia LIOK

P \ pa https://m.edsoo.ru/8al146e0e
IJTIOCKOCTH

43 [IpaBusibHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK
BBEIUNCIICHUE UX DIJIEMEHTOB https://m.edsoo.ru/8al46fda

Bbu6moreka [JOK

4 q .

9 MCIO T JlmiHa OKpYKHOCTH https://m.edsoo.ru/8al1472¢8

bubmnoreka [IOK
50 Hucno m. Jlmana okpyKHOCTH https://m.edsoo.ru/8al4714c¢

51 JnmrHa AyTH OKpY>KHOCTH bubamorexa LOK
ay Py https://m.edso00.ru/8866¢7be

bu6nmmoreka [IOK
52 Pajuanuai mepa yria https://m.edsoo.ru/8al4714c

53 IImomans kpyra, cekTopa, CErMeHTa bubmotera [JOK
tHaje Kpyra, pa, https://m.edsoo.ru/8a147426

54 IImomans kpyra, ceKTopa, CErMeHTa bubmorexa HOK
[Hanb Kkpyra, pa, https://m.edsoo.ru/8a147750

55 IImomane kpyra, cekTopa, cCerMeHTa bubmoreia HOK
[Haje Kkpyra, pa, https://m.edsoo.ru/8al147750

56 TlousTue o IBUKEHNUH INIOCKOCTH bubmmorexa [JOK
A https://m.edsoo.ru/8al147¢82

57 TTapannenbHbIil nepeHoc, HOBOPOT bubmorexa [IOK
P p ’ p https://m.edsoo.ru/8al47f16

58 ITapannenbHbIil mepeHoc, HIOBOPOT bubmorexa OK
P p ’ P https://m.edsoo.ru/8a147f16

59 ITapannenbHbIll IEpEeHOC, IOBOPOT bubmotera [JOK
p p ’ P https://m.eds00.ru/8866¢7be

60 [TapannensHbIN IEPEHOC, IOBOPOT bubnnoreka [JOK
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https://m.edso00.1ru/8866¢7be

[IpuMeHeHne nBUKEHNN ITPU

bubmnoreka [IOK

61
peweHuu 3anay https://m.edsoo.ru/8a1480e2
KonTponbhas padbota no temam

62 "IIpaBHiIbHBIE MHOTOYTOJILHUKHI bubmorexa LOK

P y . https://m.edsoo.ru/8866¢7be
OKpyXHOCTb. [[BU)KEHUS IITIOCKOCTH
[ToBTOpeHme, 06001IEHNE,
cucreMartu3aius 3Hanuil. smepenue bubnmnorexa [JOK

63
T€OMETPUUYECKUX BEJINYHH. https://m.edsoo.ru/8a148524
TpeyroapHUKN
[ToBTOpeHue, 06001IeHNE,

64 cUCTEMAaTH3alUsl 3HAHUM. bubmuorexa [IOK
[TapannenpHble U EPIIEHAUKYIISIPHBIE https://m.edsoo.ru/8a148650
psIMbIe
[ToBTOpeHue, 060061IeHNE,

CHCTEMAaTHU3allNs 3HAHHM.
65 OKpyKHOCTb U KPyT bubmorexa HOK
by pyT- https://m.eds00.1u/8866¢7be
I'eomeTprueckue nocTpoeHus. Y bl
B OKpPY>KHOCTHU
[ToBTOpEeHME, 0000IIEHNE,

66 cHCcTeMaTu3alns 3HaHui. BoucanHeie bubmuoreka [JOK
Y OIIMCAaHHBIE OKPYKHOCTHU https://m.edsoo0.ru/8866¢7be
MHOT'OYTOJIbHUKOB

bu6nmmoreka [IOK
67 Htorosast KOHTpOJIbHAs paboTa
p p https://m.eds00.ru/8a148920
68 [ToBTOpenue, 060061IeHNE, bubmmorexa [IOK

CHCTeMaTHu3alus 3HaHUI

https://m.edso00.ru/8866¢7be
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OBIIEE KOJIMYECTBO YACOB I1O0

68 6 0
[MPOT'PAMME
IMOYPOYHOE IIVIAHUPOBAHUE
BEPOATHOCTDb U TATUCTHUKA 7 KIIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
JlaTa
uupposeie
Nen/m | Tema ypoka Konrpoiabusie | IlpakTnyeckue | H3YY€HH
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI |
pecypcsl
[IpencraBnenue naHHBIX B | bu6mmorexka [JOK
TabIuIax https://m.edsoo.ru/863ec1f8
IIpakTrueckue BBIYUCICHUS 110 | bub6nuoreka [IOK
TaOJIMYHBIM JTAHHBIM https://m.edsoo.ru/863ec324
N3Bnieuenre u uHTEpIIpETALUS 1 bubnuoreka [IOK
TAOIUYHBIX JAHHBIX https://m.edsoo.ru/863ec78¢e
" " bubnuoreka [JOK
[IpakTuueckas pabota "Tabmuisl 1 1 hitps-//m.cdsoo.ru/8866¢7be
I'padmyeckoe npencraBieHue
JAHHBIX B BUJI€ KPYTIOBBIX, 1 bub6numorexa [IOK
CTOJOUKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
auarpamMmm
UreHure U MOCTPOEHUE TUarpaMM.
[Tpumeps! nemorpaduaeckux 1 bubamorexa LOK
P PR p https://m.edso0.ru/863ed602
auarpamm
[IpakTuueckas pabora 1 1 bubnnorexa [IOK



https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ec324
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https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/863ec78e

" IlnarpamMmb1"

https://m.edsoo.ru/863ed72e

Uucnossie Habopbl. CpenHee

bu6mmorexa [JOK

JTAHHBIX

8
apupMeTHIecKoe https://m.edsoo.ru/863ed846
9 Uucnossie Habopbl. CpenHee bubnunorexa [JOK
apudmernyeckoe https://m.edsoo.ru/863ed846
10 Menaunana 4ucinoBoro Hadopa. bubnuoreka [IOK
Y CcTOMYNBOCTh MEIUAHBI https://m.edsoo.ru/863edb3e
1 Menuana 4iciioBoro Habopa. bu6mmoreka [IOK
VY CcTOMYNBOCTh MEAUAHEI https://m.eds00.ru/8866¢7be
12 [IpakTuueckas pabora "Cpennue bubmumorexa [IOK
3Ha4yeHusI" https://m.edsoo.ru/863edcba
Hawnbosbliiee 1 HanMeHbIIIES
13 3HA4YEHMS YMCIOBOI0 Habopa bubmorexa LIOK
pa. https://m.edsoo.ru/863ee07a
Pasmax
Hawubosbliiee 1 HanMeHBbIIIES
14 3HAaYEeHHU YKCIOBOro Habopa bubmorexa LIOK
pa. https://m.edsoo.ru/8866¢c7be
Pasmax
Hawubosnbliee 1 HanMeHBbIIIEE
15 3HAYEHUS YUCIOBOT0 Habopa bubmmorexa 0K
pa. https://m.edso00.1ru/8866¢7be
Pa3zmax
KoHnTtponbHas paboTa mo temam
16 "[IpencraBiieHre JaHHBIX bubmmorexa IOK
pea A o https://m.edsoo.ru/863ee390
OmnucarenbHas CTATUCTHKA
17 CnyyaliHasi "3BMEHYUBOCTD bubnuorexa [JOK
(mpumeps) https://m.edsoo.ru/863eedbc
13 YacToTa 3HaUCHHI B MacCUBE Bbu6mmorexa [JOK

https://m.edsoo0.ru/863ee69c¢
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https://m.edsoo.ru/863ee4bc
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bu6mmoreka [IOK

19 r
PYHITHPOBKA https://m.edsoo.ru/863ee9d0
bu6nuoreka [IOK
20 Tucrorpammbi https://m.eds00.ru/8866¢7be
bu6mmoreka [JOK
21 r
HCTOTPaMMET https://m.edsoo.ru/863eeelc
” [Ipaktuyeckas padota "CnyyaiiHas bubnuorexa LIOK
U3MEHYHBOCTD" https://m.edsoo.ru/863eecc8
I'pad, Bepmmna, pedpo.
23 Hp e(bCTa]I:J'IeHI/Ie 321 art)m C ITIOMOUIBIO Bubmmorexa [JOK
pel A m https://m.edsoo.ru/863eef52
rpada
Crernenp (BAJIGHTHOCTD) BEPIIMHBI.
24 Uucno pébep u cymmapHas CTENeHb bubnmorexa [IOK
pebEp €y P https://m.edsoo.ru/863ef0ba
BepiuH. Llens u nuki
25 Henp u nuxi. [TyTe B rpade. bubnuorexa [JOK
[IpencraBienue o cBsi3HOCTH Tpada https://m.edsoo.ru/863ef236
%6 [IpencraBienue 00 bub6nuoreka [IOK
OpPUEHTHPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2
7 CrnyualiHblii ONBIT U CIy4YaiiHOE bubnuoreka [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTB ¥ yacTOTa COOBITHS.
73 Posp ManoBeposTHBIX U bubnuorexa LIOK
MPAKTUYECKU JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHI B IPUPOJIC U B OOIIECTBE
29 MoHera u urpaibHasi KOCTb B bubmuorexa [JOK
TEOPUU BEPOSITHOCTEN https://m.edsoo.ru/8866¢7be
30 [IpakTnueckas pabora "Yacrora bubnuorexa [JOK

BbINaieHUs opJia"

https://m.edsoo.ru/863ef8a8
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Kontpoinbnas paboTa mo Temam

31 "Crny4aitHas U3MEHUYHUBOCT. | bubnuoreka [JOK
I'pads1. BeposiTHOCTH CiTydaitHOTO https://m.edso0.ru/863f0186
coOpITHA"

1 [ToBTOpenwue, o600IIEHNE. | bubnmorexa [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

1 [ToBTOpeHme, 0600IIEHNE. | bubnmnorexa [JOK
OrnucarenbHas CTaTUCTHKA https://m.edsoo.ru/863efbaa

14 IToBTOpenue, o6o0IIeHNE. | bubnuorexa [IOK
BeposiTHOCTB ciiy4aifHOT0 cOOBITHS https://m.edsoo.ru/863efecO

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

8 KUIACC

Kosn4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Konrpouabnsbie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI e padoThblI
pecypcbl
| IIpencraBneHue JaHHBIX. 1 bu6mmoreka [JOK
OnucaTenbHas CTaTUCTHKA https://m.edsoo.ru/863f029¢
) Crnyuaiinas usmeHunBocTh. CpeHue | bu6nuoreka IIOK
YHCIOBOro Habopa https://m.edsoo.ru/863f03fc
3 Cnyuaiinsie coObiTHsi. BeposiTHOCTH 1 1 bubnuoreka [JOK
YaCTOThI https://m.edsoo0.ru/863f0578
Kitaccnueckue mozienu reopuu
4 BEPOSITHOCTEH: MOHETA M UTpajbHas 1 bubmmorexa OK
p ' P https://m.eds00.ru/863f076¢
KOCTh
bubmuoreka [JOK
5 O 1
TIIOHEHHA https://m.edsoo.ru/863f0aS0
bu6mmoreka [IOK
6 0 1
Jlucnepens uncnosoro Habopa https://m.edsoo.ru/863f0a50
7 CranzapTHOE OTKIIOHEHUE YHCIIOBOTO 1 bubnuorexa [JOK
Habopa https://m.edso0.ru/863f0bfe
8 JnarpaMMbl paccerBaHHS 1 bu6morexa TIOK
p P https://m.edsoo0.ru/863f0cabd
bu6mmoreka [IOK
9 M 1
HONKECTBO, HONMHOKECTBO https://m.edso00.ru/863f1180
Onepanuu HaJL MHOKECTBaAMU:
bu6mmoreka [IOK
10 00beIMHEHNE, TIEPECCUCHHE, 1

JOITIOJIHCHHUEC

https://m.edso00.ru/863f143¢c
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CaolicTBa onepanui HaJl
MHOKECTBAMU: NTEPEMECTUTETHHOE,

bubmuoreka [JOK

11
COUYETaTENbHOE, PACTIPEAECIUTENBHOE, https://m.edsoo.ru/863f1784
BKJIIOYCHHS
12 ['padmueckoe mpencraBieHue bubnuoreka LIOK
MHOYKECTB https://m.edsoo.ru/863f198¢
13 KonTponsHas pabora o remam bubnuoreka LIOK
"Cratuctuka. MuoxecTna" https://m.edsoo.ru/8866¢7be
14 DOnemeHTapHbie cOObITHS. ClydaliHbIe bu6mmoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
brnaronpusrcrByiomue
15 3JIeMeHIT)a HEIC ZO6LITI/I$I bubmmorexa TIOK
P o https://m.edsoo.ru/863fldec
BepositHOCTH cOOBITHI
brnaronpusgrcTByronme
16 3J1eMeHIT)a HBIC ZO6BITI/I${ bubmmorexa TIOK
p o https://m.edsoo.ru/863f172
BepositTHOCTH COOBITHIT
OMBITHI ¢ PAaBHOBO3MOXHBIMHU
17 DJIEMEHTAPHBIMH COOBITHAMU bubmmorexa LIOK
N pu ’ https://m.edsoo.ru/863f21ca
Ciry4aitHbiii BBIOOD
OMBITHI ¢ pAaBHOBO3MOXHBIMHU
18 3JIEMEHTAPHBIMH COOBITUSIMU bubmorexa IIOK
N pu ) https://m.edsoo.ru/863f21ca
CrnyualiHblil BBIOOD
[TpakTuyeckas padora "OMBITHI ¢
19 aBHOBO3MOJKHBIMH dJIEMECHTAPHLIMHU bubmorexa HOK
P " P https://m.edsoo.ru/863f235a
COOBITHSIMH
bu6mmoreka [JOK
20 epeBo
Hepes https://m.edsoo.ru/863f2ade
21 CBoiicTBa aepeBa: €IMHCTBEHHOCTD bu6mmoreka [JOK



https://m.edsoo.ru/863f1f72
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IyTH, CYIIECTBOBAHUE BUCTUYCH
BEPIINHBI, CBS3b MEXKIY YHCIOM
BEPIITMH U YHUCIIOM pEOEp

https://m.edsoo.ru/863f2bac

22 [IpaBuiio yMHOXKEHUS Bubnuorexa LOK
p y https://m.edsoo.ru/863f2cd8
bu6mmoreka [IOK
23 Hpasuiio ymHOKCHHs https://m.edsoo.ru/863f2¢36
bu6mmoreka [JOK
24 [TpoTuBOMONI0KHOE COOBITHE hitps://m.edsoo.rw/863f2f8a
25 Huarpamma Ditnepa. O0be1uHEHUE U bubmuotexka [JOK
nepeceyeHne coObITHI https://m.edsoo.ru/863f3214
%6 Hecosmectnblie coObiTusi. opmyna bubnuotexa [JOK
CJI0’KEHUS BEPOSITHOCTEMN https://m.edsoo.ru/863f3372
7 HecoBmectabie coObiTusi. @opMmyna bu6nmoreka [JOK
CJI0’)KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
IIpaBuI0 YMHOXKEHUS BEPOSITHOCTEH.
28 VcoBHas BEpOSATHOCTD bubmmorexa LIOK
p ' https://m.edsoo.ru/863f38ae
HesaBucumpie cOOBITHS
[IpaBun0 YMHOKEHUSI BEPOSITHOCTEH.
29 VcnoBHas BEpOSATHOCTD Bubmmorexa LIOK
p ' https://m.edso0.ru/863f3b06
HesaBucumpie cOOBITHS
30 IIpencrasienue ciry4aiiHOro bu6nuoreka LIOK
OKCIIEpUMEHTA B BHJIE IEpEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBieHue cay4aitHOTO bubnuorexa [JOK
JSKCTIIEPUMEHTA B BUJIE JEPEBA https://m.edsoo.ru/863f3120
[ToBTOpeHme, 0600IICHHE.
bu6mmoreka [IOK
32 [IpencraBneHue JaHHBIX.

OmnmcarenbHas CTaTHCTHKA

https://m.edsoo.ru/86314128
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but6mmoreka [IOK

33 Hostopenne, 0bodmerme. Ipager ! https://m.eds00.ru/863f4312
KonTponbhas pabota no remam Eu OK
34 "Ciy4aitabie coOBbITHS. BEpOATHOCTS. 1 nommoreka [

I'pacpsr”

https://m.edso0.ru/8866¢7be

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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9 KUIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
undgpoBbie
Nen/m | Tema ypoka Konrpoabusie | IlpakTuueckne | H3yYeHH
Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
1 IIpencraBienre TaHHBIX 1 bubmorexa [JOK
e A https://m.edsoo.ru/863f47ea
2 OmnucarenpbHas CTaTUCTHKA 1 bubmorexa [JOK
https://m.edsoo.ru/863f47ea
bu6mmoreka [{OK
3 0] 0 1
TCPATITH HazL CODPITIAMM https://m.edso00.1u/8866c7be
bu6nmmoreka [IOK
4 H 0 5 1
C3aBHCHMOCTDL COOBITHH https://m.eds00.ru/8866¢7be
5 KoMOnHaTOpHOE MPaBUI0 YMHOKCHUS 1 bubmorexa HOK
p p y https://m.edsoo.ru/863f4e16
6 ITepecranoBku. @axtopuan. Coueranus u | bubnuoreka [IOK
YHUCIIO COUYETaHUMN https://m.edsoo.ru/863f4e16
bu6mmoreka [JOK
T I1 1
7 PEYTONBHHK IacKalA https://m.eds00.ru/86315014
[TpakTudeckas pabota "Beruncienue
2 BEPOSITHOCTEH C UCIIOIb30BAHUEM | 1 bubnuoreka [IOK
KOMOWHATOPHBIX (PYHKIUH 3JIEKTPOHHBIX https://m.edsoo0.ru/863£5208
TabauL"
['eomeTpuyeckas BEpOSTHOCTbD.
vp N p bu6mmoreka [JOK
9 CrnyualiHblii BEIOOP TOUKH U3 QUTYpHI HA 1

IIJIOCKOCTHU, U3 OTPE3Ka, U3 OYI'U

https://m.eds00.ru/86315884
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OKPYXHOCTHU

I'eomeTpuyeckas BEpOSTHOCTb.
CrnyualiHblil BBIOOP TOUKH U3 QUTYpHI HA

Bbu6nuorexa [JOK

10
IUIOCKOCTH, U3 OTPE3Ka, U3 AyTH https://m.edsoo.ru/863f5a50
OKPY>KHOCTH
I'eomeTpuueckast BEpOSITHOCTb.

1 Ciy4aiiHblii BBIOOp TOUKHU U3 (PUTYpHI HA bubnmnorexa [JOK
IIJIOCKOCTH, U3 OTPE3Ka, U3 IyI'U https://m.edsoo.ru/863f5bfe
OKPY>KHOCTH
['eomeTpuyeckas BEpOSTHOCTb.

12 Cryyvaiinelii BBIOOp TOUKH U3 (PUTYPHI HA bubnuoreka [IOK
IIJIOCKOCTH, U3 OTPE3Ka, U3 1yI'U https://m.edsoo.ru/863f5¢10
OKPY>KHOCTH

13 Ucnertanue. Yenex u Heyaauda. Cepus bubnnorexa [JOK
UCIIBITAaHUH J10 IEPBOTO ycCIexa https://m.edsoo.ru/863f6162

14 Hcnertanue. Ycnex u Heyaada. Cepus bubmuorexa [JOK
WCIIBITAHUM 10 IIEPBOro ycnexa https://m.edsoo.ru/863f6356

15 Hcnertanue. Yenex n Heyaada. Cepus bubnuorexa [JOK
WCIIBITAHU 10 MIEPBOro ycnexa https://m.edso0o.ru/8866c¢7be

16 Ucnbrranus bepuymu. BepositHocT bubmmnoreka [JOK
COOBITHI B CEpUU MCTIBITaHU# BepHyun https://m.edsoo.ru/863f64d2

17 Hcnbrranus beprymm. BepostHocTn bubnuoreka [IOK
coObITHI B cepuu ucnplTaHuil bepHysmim https://m.edsoo.ru/863f6680

13 [Tpaktuueckas pabdora "VcnbiTanus bubmmorexa [IOK
bepnynan" https://m.edsoo.ru/863f67de

19 CrnydaiiHas BeJIMYMHA U pacipeiesieHre bubnuorexa [JOK

BEPOATHOCTEH

https://m.edso00.ru/863f6b44
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MareMaTtndeckoe OKUIaHue U

bu6mmoreka [IOK

20
JIACTIEPCUS CITyYaitHON BETMYUHBI https://m.edsoo.ru/863f6da6
[TprMepsl MaTEMaTHIECKOTO OKUTAHUS
21 KaK TEOPETHYCCKOI'O CPEIHEr0 3HAUYCHHUS bubmorexa HOK
P ped https:/m.eds00.rw/863 686
BEJIMYHMHBI
bubmnoreka [IOK
22 ITo € 0 3aKoHE 00 ce
FUTTHE O SAKOHE DOTLILIX HHEET https://m.edsoo.ru/863f72¢4
” H3mepeHnne BeposITHOCTEHN C TOMOIIBIO bubmmorexa [IOK
4acToT https://m.eds00.1u/863f7652
bubnnoreka [IOK
24 [Ipumenenue 3akoHa 600 ce
PHMEHCITHE SAKOHa DOIBIIME JHCEH https://m.edso0.ru/8637116
)5 O06o001IeHre, CUCTEMAaTHU3al|sl 3HAHHH. bubmuoreka [JOK
[IpencraBnenne JaHHBIX https://m.edsoo.ru/863f783¢c
%6 O06o01IeHre, CuCTeMaTH3aIus 3HaHUH. bubmuoreka [JOK
OmnucarenbHas CTaTUCTHKA https://m.edso00.1ru/8866c7be
O0o001IcHNe, cUCTeMaTH3alis 3HAHHM.
27 [IpencraBnenue ganHbix. OnucarenbHas bubmorera [JOK
pel a ) https://m.edso00.ru/863f893a
CTATHCTHKA
78 O00011eHrEe, CUCTEMATH3AIM 3HAHUH. bu6mmoreka [JOK
BeposiTHOCTB ciiyuyaitHOTO COOBITHS https://m.edsoo.ru/863f7a4e
O0600611IeH1E, CUCTEMATU3AIUS 3HAHUIA.
29 BeposaTHOCTD CydaifHOro COOBITHS bubmorexa [JOK
P Y ' https://m.eds00.ru/863f7¢9¢c
DIeMEeHThl KOMOMHATOPUKH
30 O0o06meHre, cucTeMaTU3aIs 3HaHUH. bubmuoreka [JOK
OneMeHTbl KOMOMHATOPUKH https://m.edsoo.ru/863f7e54
31 O06o01IeHre, CuCTEeMaTHU3aI|s 3HAHHUH. bu6mmoreka [{OK

DneMeHTbl KoMOUHaTOpuku. CiryyaliHble

https://m.edso00.ru/863f8408
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BCJIIMYMHBI U PACTIPpECACICHUA

1 O06o001IeHre, CUCTEMAaTH3al|sl 3HAHHH. 1 bubmuoreka [JOK
Cry4aitHble BETMYUHBI U PaCIpeIeICHUS https://m.edsoo.ru/863f861a
bubmnorexa [IOK
33 HroroBast KOHTpoOJIbHAs paboTa 1 hitps://m.cds0o.rw/86318b36
. bubnuorexa [JOK
34 O0600611IeHNE, CUCTEMATH3AIUS 3HAHUI 1 hitps://m.odsoo.r/8866¢Tbe
OBUIEE KOJIMYECTBO YACOB I10 34
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