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Bbuaok «Aaredpa»

HOACHUTEJIBHASA 3AIIMCKA

Anre0pa sBJIIETCS OJIHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO 00pa30oBaHUsI: OHA 00ECIeYUBACT U3YUYECHUE JAPYTHUX
JTUCUUIUINH, KaK €CTeCTBEHHO-HAy4YHOIro, TaK U T'YMAaHUTAPHOIO LHUKIJIOB, €€ OCBOCHHE HEOOXOJUMO MJisi MPOAOJIKEHUS
o0pa3oBaHusi M B TOBCEAHEBHOW >XM3HU. Pa3BuTHEe y 00ydaromMXcsi HAYYHBIX HPEJICTaBICHUA O MPOUCXOXKICHUU U
CYITHOCTH ajre0pandeckux abCTpakIui, crioco0e OTPaKeHHS] MaTEeMAaTHUYE€CKOW HAYKOW SIBICHUN U MPOIIECCOB B MPUPOJIEC U
OOIIECTBE, POJIM MAaTEMaTUYECKOrO0 MOJECIMPOBAHMS B HAYYHOM MO3HAHUU U B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS M KAaYECTB MBIIUICHUS, HEOOXOMUMBIX Ui aJanTallii B COBPEMEHHOM IM(POBOM OOIIECTBE.
N3ydenue anreOpsl oOecrieurBacT pa3BUTHUE YMEHHUsS HaAOJIO/aTh, CpaBHHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JIEHCTBUSI M BBIBOJIBI, (OPMYIUPOBATH
yrBepkaeHuss. OcBoeHue Kypca anre0pbl 00ecreuyrnBaeT pa3BUTUE JOTMYECKOrO MBIIIIEHUSI 00yYaIOIUXCs: OHU UCIOJB3YIOT
JENYKTUBHBIE M MHAYKTUBHBIE pacCyXICHHs, 00OOIIEHHEe U KOHKpPETU3alluio, adCTparupoBaHue U aHaioruto. OOyueHue
aiiredpe MmpeanoyiaraeT 3HAYUTEIbHBI 00BbEM CaMOCTOSTEIBHON JAEATENbHOCTH O0YUYaIOIIUXCS, MIOATOMY CAMOCTOSITENBHOE
pelleHue 3a/1a4 ABJSIeTCs pealin3alue JesiTeIbHOCTHOTO IPUHIUIIA O0yUIEeHHUSL.

B crpykrype mnporpamMmbl y4eOHOro Kypca «AnreOpa» ajii OCHOBHOIO 00IIero oOpa3oBaHMs OCHOBHOE MECTO
3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JTUHUU: «HHcIa U BRIYMCICHU, «AJIreOpanyecKre BhIPaKEHUD», «Y PaBHEHUS U
HepaBeHCTBay», «DyHkuuny». Kaxknas u3 3Tux coaepkareabHO-METOANYECKUX JIMHUN pa3BUBACTCA HA MPOTSHKEHUU TPEX JIET
U3Y4YEHHS Kypca, B3aUMOJICUCTBYS C IPYTUMU €ro JUHUSAMH. B Xo/1e n3ydenus: yaueOHOro Kypca o0y4daronumcs: IpuxouTcs
JIOTHYECKU PacCyKIaTh, UCMOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3U € 3TUM B Iporpammy y4yeOHOro Kypca
«AnreOpa» BKJIIOYEHBbI HEKOTOPHIE OCHOBBI JIOTMKH, IPEJCTABIECHHBIE BO BCEX OCHOBHBIX paslieflax MaTeMaTU4eCcKOro
o0pa3oBaHUsI M CHOCOOCTBYIOIIME OBJAQJCHUI0O OOYYAIOIIMMHUCA OCHOB YHHUBEPCAJIbHOIO MaTEeMAaTUYECKOTO S3bIKA.
ConepxaTebHOU U CTPYKTYPHOM OCOOEHHOCTBIO YIEOHOI0 Kypca «Anredpa» SBISIETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «YUucna © BBIYKCICHUS CIYXKUT OCHOBOM IJi1 JalbHEWINErO0 W3YyYEHHS] MATEMATHKU,
CHOCOOCTBYET Pa3BUTHUIO Y 00YYAIOIUXCS JOTHYECKOr0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS MOIb30BATHCS aJITOPUTMAMHU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJISi TOBCEHEBHOM *XU3HU. Pa3BUTHE MOHATHSA O 4YHUCIE HA
YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3OBaHMs CBSI3aHO C PAaIlMOHAIbHBIMM U UPPALMOHAIBHBIMU YHUCIAMH, (HOPMHPOBAHUEM



NPECTaBICHUNA O JEHCTBUTEIHLHOM 4YHCIE. 3aBEpIICHHE OCBOCHHUS YHCJIOBOM JUHUM OTHECEHO K CpelHEeMYy o0IieMy
00pa3oBaHUIO.

ConepxaHue JByX aireOpandeckux JUHUN — «AJreOpandeckue BbIPAKEHUS» U «YPAaBHEHUS M HEPaBEHCTBa»
crnocoOcTByeT (opMHUpOBaHUIO Yy OOyYaromMXCd MaTeMaTUYeCKOro ammapara, HeoOXOAuMOro [jIsi pelieHus 3aaad
MaTeMaTHKH, CMEXHBIX MPEIMETOB U IMPaKTUKO-OPUEHTHUPOBAaHHBIX 33dad. Ha ypoBHE OCHOBHOro 00IIero oOpa3oBaHMs
y4eOHBIN MaTepuai rPyNIupyeTcsl BOKPYT pallMOHATIBHBIX BRIpAXKEHUH. ANredpa JeMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKH KaK
SI3bIKA JJI1 IOCTPOCHUSI MaTEeMaTHUECKUX MOJeINe, OMMCaHus MPOIIECCOB U SIBJICHUM pealbHOro Mupa. B 3amaun oOyueHus
anreOpe BXOJAST TakXKe JajbHeHllee pa3BUTHE aIrOPUTMUYECKOTO MBIIIJICHHSI, HEOOXOAMMOr0, B YaCTHOCTH, AJISI OCBOCHUS
Kypca HMHQOpPMATHKM, WU OBJAJEHHE HaBbIKAMHU JEAYKTUBHBIX paccyxiaeHui. IlpeoOpa3zoBaHue CUMBOJIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHHUs, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanre (pyHKIHOHAIBHO-TpapUuecKol JMHUM HAlleJIEHO Ha MOJIydeHUEe 00YyJaroUMUCs 3HAaHUH 0 QYHKIHUAX Kak
BaXHEHILIEH MaTeMaTUYECKOW MOJEIH JUIsl OIMCAHUS U UCCIIEOBaHMs pa3HOOOpPa3HbIX MPOLIECCOB U SIBJICHUM B MPUPOJE U
obuiectBe. M3ydeHue wmarepuana CHOCOOCTBYET pa3BUTHIO Yy OOy4YaloIIUXCAd YMEHHS HCIOJIb30BaTh pa3IudHbIC
BbIpA3UTEIbHBIE CPENICTBA A3bIKA MATEMATUKH — CIIOBECHBIE, CAMBOJIMYECKHE, TpauuecKe, BHOCUT BKJIa] B (HOpMHpPOBaHHE
MPECTABICHUN O POJIM MAaTEMAaTUKH B PA3BUTUN [TUBUIIM3AINH U KYJIbTYPHI.

CornacHo yuyeOHOMY IJ1aHy B 7-9 Kkiaccax u3ydaercs y4eOHBIM Kypc «Anredpa», KOTOPbIM BKIIOYAET CIEAYIOLINE
OCHOBHBIE pa3zielibl copepkanus: «HYuciaa v BBIYUCICHUN», «ANredpandeckue BhIPAKEHUSDY, «YPaBHEHHSI U HEPABEHCTBAY,
«DyHKIHNY.

Ha uzyuyenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 yaca (3 yaca B Hezenro), B 8 kinacce —
102 gaca (3 yaca B Hezenmo), B 9 kinacce — 102 gaca (3 yaca B HeZIEIO).



COIAEPXAHUE OBYUYEHUSA
7 KIIACC

Yucia 1 BIYUCICHUS

Jpobu 0OBIKHOBEHHBIE U JECATUUYHBIE, IEPEXO] OT OJHOM (PopMbI 3amucu apodeit Kk apyroi. [loHsTre parmoHaTLHOTO
YHClla, 3alluCh, CPaBHEHME, YMOPSAOYMBAHUE pPALMOHANBHBIX uuced. ApupMeTHUYEeCKHe ACUCTBUS C PaLUOHAIBHBIMU
yyciamu. Perienne 3a1ay u3 peasibHOM MPaKTUKKU Ha YaCTH, Ha JPOOH.

CrerneHnb ¢ HaTypaJlbHbIM IOKa3aTesieM: OIpe/iesieHrue, MpeoOpa3oBaHre BhIPAXKEHUI HA OCHOBE OIpEAENICHHUs, 3aluCh
Oonpiux uncen. [IpoleHTsl, 3amuch MPOLIEHTOB B BHJE ApOOM M ApoOH B BUJIEC HPOIEHTOB. Tpu OCHOBHBIE 337aud Ha
MPOLICHTBI, PEICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMeHneHne MPU3HAKOB JEIUMOCTH, PA3JI0KEHUE HA MHOKUATENIN HATYPAIbHBIX YUCEN.

PeanbHble 3aBUCMMOCTH, B TOM YHKCIIE MpsMasi 1 00paTHas MpONOPIUOHAIBHOCTH.

AJireOpanveckne BbIpaKeHHUs

[lepeMeHHbBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUs C NepeMEHHOM. JlomycTumble 3HaueHns nepemMeHHbIX. [IpencraBienne
3aBUCUMOCTH MEXAY BEJIMUYMHAaMU B BuJe popmyiibl. Beraucnenus no gopmynam. IlpeoOpazoBanrie OyKBEHHBIX BbIpaKEHUH,
TOXKJIECTBEHHO paBHBbIC BBIPAXEHUS, IMpaBUjia NPeoOpa3oBaHUs CyMM U TPOU3BEICHUM, MpaBuja PACKPBITUS CKOOOK W
IpUBEICHUS TTOJOOHBIX CJIaraeMbIX.

CBolicTBa CTENEHU C HATypaJbHBIM MIOKA3aTENEM.

OnHowieHsl U1 MHOrowieHsl. CreneHb MHoOrowieHa. CllOkeHHe, BBIYMTAHWE, YMHOKXEHUE MHOTO4WIEHOB. DopMyIbl
COKPAIIEHHOTO YMHOXEHHUs: KBaJpaT CyMMBl M KBagpar pasHoctd. Popmyna pa3sHOCTH KBaaparoB. Pasnoxenwne
MHOT'OYJIEHOB Ha MHOKHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHEHUE, KOPEHb YpaBHEHUS, ITpaBUIIa MPeoOpa30BaHMs YPaBHEHUS, PABHOCHIIBHOCTh YPABHEHHI.

JIuHetHOEe ypaBHEHUE C OJHOM IEPEMEHHOW, YUCIO KOPHEW JTMHEMHOIO0 YPAaBHEHMS, PELICHUE JMHEUHBIX YPABHEHUU.
CocraBiieHHE ypaBHEHUH T10 YCIIOBHIO 3a/1a4M. Penmenne TeKCTOBBIX 3a/1a4 € IOMOIIBIO YPABHEHU.

JluneitHoe ypaBHEHHE C JIBYMs TMEepeMEHHbIMU H ero rpaduk. Cucrema ABYyX JMHEHHBIX YpPaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucteM ypaBHEHMI crocoOOM MOACTaHOBKHU. [IpuMephl permieHus TeKCTOBBIX 33Jad € MOMOIIbIO
CUCTEM YPABHEHHUM.



DOyHKIUA
Koopnunara Touku Ha npssmMon. Yucnosbie mpomMexyTku. PaccTosiHue MexXay AByMSI TOUYKAMHU KOOPJIAWHATHOW MPSAMOM.
[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AOcuucca W OpIHMHATa TOYKHM Ha KOOPAMHATHOM ILTOCKOCTH.
[Tpumepsl rpadukoB, 3anaHHbIX (opmynamu. UteHue rpaukoB pealbHbIX 3aBucuMmocTed. [loHsitue Qynkuuu. I'paduk
¢yukuuu. CpoiictBa QyHkimid. Jluneiinas dynkius, e€ rpaduk. I'paduk dynkimm y = |x|. I'paduueckoe perieHne
JIMHEWHBIX YPABHEHUN U CHUCTEM JIMHENHBIX YPABHEHHU.
8 KIIACC

Yucia 1 BIYUCICHUS

KBaapatHbiii kopenb u3 uucia. [lonsitue 00 upparoHasbHOM uucie. JlecaTuuHble NpUOIMKEHHUST UPPALlMOHATIBHBIX
yucesn. CBoicTBa apu(pMETHYECKUX KBaJpaTHBIX KOpPHEW M MX MPUMEHEHHE K MPeoOpa30oBaHUIO0 YUCIIOBBIX BBIPDAKEHUU U
BBIUMCJICHUSIM. [[€eMCTBUTEIbHBIC YHCIIA.

CreneHb ¢ 1ENIBIM MOKa3zaTeneM U €€ cBorMcTBa. CTaHAapTHAS 3aMIUCh YHCIIA.

AnreOpanueckue BhIpaKeHUIAJITeOpanyecKkue BbIpaskeHust

KBagparnslii TpéXuieH, pa3ioKEeHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredOpanyeckoil npodu. CroxeHue, BBIYUTaHUE, YMHOXKEHUE, JEICHHE
anredbpanyeckux apooei. ParmonansHbie BRIpaXKeHUS U UX MPeoOpa3oBaHuUe.

YpaBHEHNS 1 HEPABEHCTBAY PABHEHHUS M HEPABEHCTBA

KBagparHoe ypaBHenue, QopMmyna KopHeW KBajapaTHoro ypaBHeHus. Teopema Buera. Pemienuwe ypaBHEeHUH,
CBOJIAILIMXCS K TMHEHHBIM U KBaJipaTHbIM. [IpocTelinue ApoOHOo-pallioHaIbHbIE YPABHEHHUS.

I'padmyeckas uHTEpHpeTanusi ypaBHEHHH C JByMs TMEPEMEHHBIMH W CHUCTEM JMHEMHBIX YpPaBHEHUU C JABYMS
nepeMeHHbIMU. [I[prMepbl pelieHuss CHCTEM HEMHEHHBIX YPAaBHEHUN C IByMs IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3a/1a4 aNredpandyeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM nepeMeHHON. PaBHOCHIBHOCTE HEpaBEeHCTB. JIuHelHbIE
HEPaBEHCTBA C OJTHOU NepeMeHHON. CHCTEMBI JINHEMHBIX HEPABEHCTB C OJTHOW ITEPEMEHHOM.

OyHKIMNPYHKI AT

[Tonsitue pynkuun. OOGIaCTh ONMpeneNeHUs U MHOXKECTBO 3HaUeHUI (yHKIUU. CriocoObI 3a1anus GyHKITUH.



I'paduk pynkiuu. YUrenune cBoricTB PpyHkiuu 1o e€ rpaduky. ITpumepsr rpadukoB QyHKIIHMA, OTpaXKarOIIMX peabHbIE
IPOLIECCHI.
DYHKITNH, OMICHIBAIOIINE TPIMYIO U 00paTHYIO MPOMOPITMOHATLHBIC 3aBUCUMOCTH, MX rpadukn. OyHkmmm y = x2, y =
x3, y =x, y=|x|. [paduueckoe pemenre ypaBHEHNH 1 CHCTEM ypaBHEHHIA.
9 KUIACC

Yuciia v BbIYMCICHUS

PaunonanbHbple 4Kclia, HMppalMOHANBHBIE 4YHUCIA, KOHEYHbIE W OECKOHEUYHBIE JEeCATUYHBIE ApoOM. MHOXKECTBO
NCHUCTBUTENBHBIX YHCEJN, JEHCTBUTENIbHbIE YHCIAa Kak OECKOHEUYHBbIE JecATHYHbIE apodu. B3anMHO OmHO3HAYHOE
COOTBETCTBUE MEXy MHOXKXECTBOM JACUCTBUTENIBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHeHHE NEHCTBUTENBHBIX YHCEN, apuPMETHUECKUE NEHCTBHS C NEHCTBUTEIbHBIMH YHCITAMHU.

Pa3meppl 00BEKTOB OKPYKAIOIIET0 MUPA, JUINTENBHOCTh IPOLIECCOB B OKPYKAIOIIEM MHUPE.

[TpuOmmx€HHOE 3HaYEHUE BETUYMHBI, TOUHOCTh pubmmkenus. Okpyriaenue yucen. [Ipukuaka v olleHKa pe3ysibTaToB
BBIYMCIICHUN.

YpaBHeHUs] M HEPAaBEHCTBA

JIuneliHOe ypaBHeHHUE. Penenne ypaBHEHUN, CBOAAIINXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. Pelienue ypaBHEHMH, CBOIAIIMXCS K KBaJapaTHbIM. bukBanparHoe ypaBHeHue. [Ipumepsr
pELIECHUs] YPaBHEHUN TPEThEU U YETBEPTOM CTEIIEHEH Pa3JI0KEHUEM HA MHOXKUTEIIHN.

Petenue qpoOHO-paliMoHaIbHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/a4 allreOpanyecKUM METOJIOM.

VYpaBHeHHE C JBYMs NEpEeMEHHbIMH u ero rpaduk. Pemenue cucteM [ByX JMHEWHBIX ypaBHEHUH C JBYMs
nepeMeHHbIMU. Perienne cucreM IByX ypaBHEHUM, OHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTopol crenenu. ['paduyeckas
WHTEpIIPETALMS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 337a4 alnredpandeckum CriocoOoM.

UYucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne TMHENHBIX HEPABEHCTB C OJTHOM MTEPEMEHHON. Pelenne cucTem TMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.
KBanparuble HepaBeHCTBa. ['paduueckas nHTEpIIpeTalysi HEPAaBEHCTB M CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMH.

OyHKINNPYHKI AT

KBaapatuunas ¢ynkiusa, e€ rpaduk u cBoiictBa. [lapabGoma, koopAauHATBI BEPIIMHBI Mapaboibl, OCh CHMMETPHH
napaboJibl.



I'paduxu bynkuumii: y=kx, y=kx+b,y=k/x, y=x3,y= VX, y = |x| , u ux cBoiicTBa.

Hucnosele nociie1oBaTeIbHOCTUHHCI0BbIE MOCIe0BATEILHOCTH U IIPOrpPeccH U

[TonsaTHe 4yKCIOBOM MOCIIEIOBATEILHOCTU. 3aJaHrEe TTOCIEA0BATEILHOCTH PEKyppeHTHON (hopMynoit u popmyron n-ro
YJIeHa.

Apudmernueckass U TeomeTpuueckas mnporpeccuud. Dopmyibl 7n-ro 4ieHa apuPMETHYECKOM W TEeOMETPHUECKOM
IIPOTPECCUI, CYMMBI IIEPBBIX 71 YJIEHOB.

N3o0paxkenue 4ieHOB apu(PMeTHUeCKOM M TE€OMETPUYECKOM MPOrpeccuid TOUYKaMHU Ha KOOPIAMHATHOM IJIOCKOCTH.
JIuHEeWHbBINA U KCIIOHEHINAIBHBIN pocT. CI0KHbBIE MTPOLIEHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA HPOI'PAMMBLI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE Pe3yJbTAThl OCBOCHHS ITPOrpaMMbl YUeOHOT0 Kypca «ANredpay XapakTepu3yroTcs:

1) naTpuoruvyecKoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MAaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTHXKEHUSAM POCCUMCKHX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJbI, K UCHOJIb30BAHUIO 3TUX JOCTHUKECHHHN B
JIPYTUX HayKax ¥ MPUKIATHBIX chepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN IPaK/IaHNHA U PeaIM3allK €ro MpaB, MPEICTABICHUEM O MaTEMAaTUUECKUX
OCHOBax ()YHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SABJICHUM, MPOIEAYpP T'Pa)KJAHCKOro OOIIecTBa (HarpuMep, BHIOOPHI,
OIPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM IOCTHXKEHHI
HayKH, OCO3HAaHHEM BaKHOCTH MOPAIbHO-ITUYECKUX MPUHITUIIOB B ICSITEIBHOCTH YU4EHOTO;

3) Tpya0BOE BOCIIUTAHHUE:

YCTaHOBKOM HA aKTUBHOE Y4acCTHE B PEIICHUM MPAKTHUYECKUX 3aJlad MAaTEMAaTHYECKON HAmNpaBJICHHOCTH, OCO3HAHHEM
BXHOCTH MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKCHUH BCEH KU3HU JIJISL YCTICIITHON MPO(ECCHOHATLHON NEeITeTbHOCTH U
pa3BUTHEM HEOOXOJIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM HWHIWBHUAYATLHON TPACKTOPUH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCcKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M 3CTETHMYECKOMY BOCHPHUITHIO MATEeMAaTHUYECKUX OOBEKTOB, 3aj/lay, PEIICHUM,
paccyXJIeHUH, yMEHUIO BUJETh MAaTEMaTUYECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI O TO3HAHMSL:

OpUEHTAIMEN B JIESITEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAyYHBIX MPEJICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS YEJIOBEKA, IPUPOJLI U OOIIECTBA, TOHMMAHUEM MaTEMaTUUECKON HAyKU Kak cepbl 4eJI0BEUECKON AESTEILHOCTH,
ATANoB €€ Pa3BUTUS U 3HAYMMOCTH JJISl Pa3BUTHS LIMBUIM3ALMM, OBIAJECHUEM S3bIKOM MAaTEMAaTHUKH U MaTeMaTU4YeCKOU
KYJbTYpOU KaK CpeJICTBOM MO3HAHUSI MUPA, OBJIAICHUEM MPOCTEUIIUMHU HABbIKAMU UCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) puznueckoe BocnuTanue, (OPMHUPOBAHME KYJbTYPbI 310POBbS U IMOLMOHAJIBHOI0 0JIAr OMOJIYy4YHsi:



TOTOBHOCTHIO MPUMEHSITh MAaTEMaTUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbS, BEICHUS 3I0POBOr0 00pasza *KU3HU
(310poBoe MHTaHHME, COATAHCUPOBAHHBIM PEKUM 3aHATUW W OTHbIXa, peryjspHas ¢uznyeckas aKTUBHOCTB),
c(hOpMUPOBAHHOCTHIO HAaBbIKA PedIICKCHHU, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO )K€ MpaBa JPYyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHHE:

OpHEHTAIlMel Ha MPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JUIsl pelieHusl 3a7a4 B 00JIACTH COXPAHHOCTHU OKPY>KaroIen
Cpebl, IUIAHUPOBAHMUS IIOCTYIIKOB W OLIEHKM WX BO3MOXKHBIX TOCJECACTBUM MJIsl OKPYKAIOWIEH Cpelibl, OCO3HAHUEM
rJ1I00aTEHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U ITyTe X PEIICHUS;

8) apanTanus K I3MEHAKOIIUMCS YCJIOBUAM COLMAJIBHOU U IPUPOAHON CpeAbl:

TOTOBHOCTBIO K JACHCTBHUSIM B YCJIOBHUSAX HEONPEIEIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3
MPAKTUYECKYIO JEATEIHbHOCTh, B TOM YHCIIE YMEHUE YUYHUTHCS y APYTUX JIOAEH, TPHOOPETaTh B COBMECTHOM ACSITEIHHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OMBITA IPYTHUX;

HEOOXOIMMOCTRI0 B ()OPMHPOBAHWM HOBBIX 3HAHWH, B TOM dYHCIE (POPMYIMPOBATH WIEH, TOHSTHS, THUIOTE3bI 00
O00BEKTax U SIBJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH ACPUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYaIlMI0, BOCHPUHUMATh CTPECCOBYIO CHUTYAllUIO0 KaK BBI30B, TPEOYIOIIUI
KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIC PEIICHUs] U JeHCTBUS, (GOPMYIUPOBATH U OLICHUBATh PUCKUW M TIOCIEACTBUA,
(GhopMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE NeiCTBUSA

Ba3oBble JJornueckue aeCTBUS:

e BBISBIISITh U XapaKTEPHU30BaTh CYIIECTBECHHBIC MPU3HAKU MAaTEMAaTUYECKHX OOBEKTOB, MOHSATHUN, OTHOIICHUN MEXITY
MOHATUSIMH, (POPMYIUPOBATH OMPEACIICHUS TOHATHM, YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KiacCHU(pUKAIUH,
OCHOBaHUS JJ1s1 0000IIEHUSI M CPABHEHUSI, KPUTEPUHU ITPOBOJUMOTO aHAIH3a;

e BOCIPUHHUMATH, POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXJEHUS: YTBEPAUTEIbHBIE U OTPUIATEIbHbIC, EAUHUYHBIC,
YacTHBIE U 00IIHE, YCIOBHBIC,

e BBISIBJISTH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEUUs] B (pakTaX, JAaHHBIX, HAOIIOJCHUSIX U
YTBEPKICHUSX, ITPEIaraTb KPUTEPUHN I BBISIBIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHN;



JieNaTth BBIBOJBI C KCHOJb30BAHHEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX W HHAYKTUBHBIX YMO3aKIJIIOUEHUM,
YMO3aKIYEHUI 110 AaHAJIOTHH;

pa3dupaTh JOKa3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKACHUM (MpsMble U OT HPOTUBHOIO), MPOBOJIUTH
CaMOCTOSITEJIbHO HECJIOKHBIE JI0Ka3aTelIbCTBA MaTeMaTHYEeCKUX (DaKTOB, BHICTPAUBATh APIYMEHTALIMIO, MPUBOAUTH
IpUMEpbl U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKJICHUS;

BbIOMpATh CcrOCO0 pelieHusl ydyeOHOW 3afauu (CpaBHUBATh HECKOJIbKO BApHMAHTOB pEILECHHUS, BbIOMpaTh Hambojee
HNOAXOIAIIUN C YYETOM CaMOCTOSITEIBHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareibCcKkue AeicCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCJIEI0BATENbCKUA HHCTPYMEHT MO3HaHUs, (POPMYIMPOBATH BOMPOCHI, (DUKCUPYIOIINE
MpOTUBOpeUre, MNpoOJIeMy, CaMOCTOATEIbHO YCTaHABIMBATh HCKOMOE M JaHHOE, (OpMHpOBATH THIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3UIMIO0, MHEHHUE;

MPOBOAUTH MO CAMOCTOSATEIBHO COCTABJIEHHOMY IUIAHY HECJIOKHBIA AKCIIEPUMEHT, HEOOJBIIOE HCCIEI0BAHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHYeCKOro 0ObEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX1Y COOOM;

CaMOCTOSITeTLHO  (OopMyNIMpOBaTh OOOOIIEHHUS U BBIBOABI IO pe3ysbTaTaM MPOBEAECHHOTO HaOMIOACHUS,
UCCIIEIOBAaHUs, OLIEHUBATh JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 000OIIEHNUI;

POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIABUTATH MPEAINOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, TAHHBIX, HEOOXOUMBIX JJIsl PEIICHUS 33/1a4u;
BbIOMpATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATH W WHTEPHPETUPOBATH MHGOPMALIUIO PA3TUYHBIX BUIOB U (PopMm
MPECTABJICHUS;

BbIOMpaTh QopMy mpeacTaBieHus MHGOPMALMK M WUIIOCTPUPOBATH pelIacMble 3aJayd CXeMaMu, JuarpaMMamH,
WHOU TpadKON U UX KOMOMHAITUSIMU;

OLICHUBATh HANEKHOCTh HHQPOPMALMM IO KPUTEPUSIM, MNPEIJIOKEHHBIM YYUTEIEM WIH CHOPMYIUPOBAaHHBIM
CaMOCTOATEJBHO.

KoMMyHUKaTHBHBbIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBHUA:



BOCIIPUHUMATh U (HOPMYIUPOBATH CYXKACHHUS B COOTBETCTBHUH C YCIOBUSIMU U ILENSMHU OOILEHUS, SICHO, TOYHO,
IPaMOTHO BBIpakKaTh CBOK TOYKY 3PEHHs B YCTHBIX M IMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHUS 110 XOAy pELICHUs
3aJ1a4yi, KOMMEHTHPOBATH IOJTYyYEHHBIN pe3yibTarT;

B Xo0/A€ OOCYXIEHHMs 3a/aBaThb BOIIPOCHI MO CYHIECTBY OOCYXJaeMOM TeMbI, MPOOJEMBbl, pelIaeMoOl 3a1ayw,
BBICKA3bIBATh MHJICH, HALICJIICHHBIE HA IIOUCK PEIICHUS, COIOCTABIATH CBOU CYXKIECHMS C CYXKICHUSAMH JPYTrUX
YYaCTHUKOB JMajora, OOHapYyXMBaTh pa3jM4le MU CXOACTBO TMO3UILIMKI, B KOpPpEeKTHOW (opme (GopMynupoBaTh
pas3HOrjIacusi, CBOM BO3PAKECHUS;

MIPECTABIIATh PE3YNbTATHI PELICHUS 3a/1aud, SKCIEPUMEHTA, UCCIEAOBaHUS, MPOEKTA, CAMOCTOATEILHO BhIOMPATh
(dbopMaT BBICTYIUIEHUS ¢ YUETOM 3aJ]a4 MpPe3eHTAIlM 1 OCOOCHHOCTEN ayIUTOPUH;

MOHMMATh W HWCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M HWHAMBUAYAJbHOM pabOThl MPH pPEUICHUU Y4EOHBIX
MaTeMaTU4YECKUX 33/1a4;

MPUHUMATH LIeJIb COBMECTHOM J€ATEIbHOCTH, INIAHUPOBATh OPraHU3alMi0 COBMECTHOM pabOThI, paclpeaesITh BUIbI
paloT, 1oroBapuBaThCs, 00CYKIaTh MPOLIECC U PE3YNbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaThb B TIPYHNOBBIX (opMmax paboThl (0O0CYXAEHHsS, OOMEH MHEHHUSIMHU, MO3TOBBIE LITYPMBbl U JApPYTHUE),
BBITMIOJHATh CBOKO YacTh pabdOThl U KOOPAMHUPOBATH CBOU JACUCTBHUS C APYTMMH YICHAMH KOMAaH[IbI, OLIEHUBATh
Ka4eCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YHaCTHUKAMH B3aUMOICHCTBUSI.

Pery/isiTuBHbIe YHHBeEpPCAIbHbIE y4eOHbIe JelcTBUSI
Camoopranuzanus:

CaMOCTOSATENIbHO COCTaBJIAThH IJIaH, AJTOPUTM pEUIEHUs 3a1adyd (WIM ero 4acTb), BHIOMpPATh CIOCOO pPELICHUs C
Y4ETOM HMEIOUIUXCS PECYpCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ yuéToM HOBOM MH(POPMALIHH.

CaMOKOHTp 0J1b, IMOIIMOH AJIbHBbIA MHTEJLJIEKT:

BJIaJIETh CIIOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TMPOoIlecca U pe3yabTaTa pelieHrs MaTeMaTHIeCKOM 3a1auu;
MpEeABUIETh TPYAHOCTH, KOTOPbI€ MOTYT BO3HUKHYThH MPU PEIICHUU 3a7a4H, BHOCUTh KOPPEKTUBBI B JEATEILHOCTD
HA OCHOBE HOBBIX 00CTOSITEIHCTB, HAJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa JACATEILHOCTH ITOCTABJICHHOM WENW U YCIOBUSIM, OOBICHSATH MPUUYUHBI
JIOCTHXKEHUS WM HEJOCTHIKEHUS 1IeTTH, HAXOAUTh OIMUOKY, 1aBaTh OIEHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI



K xoHnity oOydenus B 7 Kjacce 00y4daromuiics MOIYyYUT CIEAYIONMINUE MPEAMETHBIC PE3YJIbTATHI:

Yucia v BBIYUCTIEHUSA

BrinonHsaTh, coueTas yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(pMETUIECKUE ACHCTBUS C pAallMOHAILHBIM U YUCIIAMH.

HaxonuTe 3Hau€HMs] YHCIIOBBIX BBIPAXKEHUHN, TPUMEHSATH PA3HOOOpa3HbIE CIIOCOOBI U MPUEMBI BHIYMCIICHUS 3HAYCHUHN
JPOOHBIX BRIPAKEHUH, COIepkKAITUX OOBIKHOBEHHBIE U JECATUYHBIC JPOOH.

[lepexoauTh OT OmHOW (POPMBI 3amMKICH YHCEN K ApYroi (MpeoOpa3oBBIBATh JACCATUYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B O€CKOHEUHYIO ACCATUUHYIO IPOOH ).

CpaBHUBATh U YIOPSAIOUUBATH PALIMOHATILHBIE YKCTIA.

OKpyrasTe yucna.

BbINoNHATh NPUKHUIKY U OLIEHKY pe3ysbTaTa BBIYUCICHHUM, OIEHKY 3HAYEHH YHUCIOBBIX BbIpaKEHUH. BBIMOIHATH
JEUCTBUS CO CTENEHSAMU C HATypaJIbHBIMU MOKA3aTEIISIMHU.

[IpuMeHATh NpU3HAKK AEIMMOCTH, PA3JIOKEHUE HA MHOYKUTENN HATYPaIbHbIX YHCET.

Pemate mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBA3aHHBIE C OTHOIIEHUEM BEIUYMH, MPOMOPIUOHATBHOCTBIO BEJIUYHUH,
MPOILICHTaMHU, HWHTEPHPETUPOBATH PE3YJbTaThl PEIICHUS 3adad ¢ Y4YETOM OrpaHUUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbix 00BEKTOB.

AJireOpanyecKue BbIpaKeHUs

Hcnonb3oBaTh anreOpanvecKkyr0 TEPMHUHOJIOTHIO U CHMBOJIMKY, MPUMEHSATH €€ B MPOIECCe OCBOSHUS Y4EOHOTO
Marepuana.

HaxoauTe 3HaueHust OyKBEHHBIX BBIPAXKEHUMN MPU 33JJaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

BrimonHaTh npeoOpa3oBaHus 11€70T0 BBHIPAKEHHS] B MHOTOWICH TMPHUBEACHUEM MOJOOHBIX ClIaraéMbIX, PacKPHITHEM
CKOOOK.

BrImonHATh yMHOKEHHE OAHOYJICHA HAa MHOTOYICH M MHOTOYJICHAa HAa MHOTOWICH, MPUMEHATHh (HOPMYJBl KBagpaTa
CYMMBI U KBaJpaTa pa3HOCTH.

OcylecTBIsATh Pa3ioKeHHE MHOTOUYJICHOB HA MHOXKHUTENIU C MOMOIIBIO BBIHECEHMs] 32 CKOOKHM OOIIETO MHOXKHTEII,
TPYIIUPOBKH CIAraeéMbIX, IPUMEHEHUsT (POPMYIT COKPAIIEHHOTO YMHOXKECHUS.

[IpumensTs mpeobpa3oBaHusi MHOTOWICHOB JUJISI PEUICHUST PA3IMYHbBIX 33/1a4 U3 MATEMAaTUKH, CMEXKHBIX MIPEIMETOB, U3
pEANbHON MPAKTUKH.

Hcnonb30BaTh CBOIMCTBA CTENEHEHN C HATYpaTbHBIMH MMOKA3aTEIIIMU I Pe0Opa30BaHUs BHIPAKCHUM.



YpaBHeHUs] 1 HEPAaBEHCTBA

Pemarp sMHElHBIE ypaBHEHHS C OJHOM IIEPEMEHHOW, IPUMEHSs IIPaBWIA IEepexoJa OT HMCXOJHOIO YpPaBHEHUS K
PaBHOCUIILHOMY eMy. IIpoBepsTh, ABISIETCA JI YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre MEeTOAbI MPU PEIICHUN JTUHEUHBIX YPABHEHUN U UX CUCTEM.

[TonOupaTh mprMeEpHI ap YUCEN, ABIISIOMINXCS PEIICHUEM JIMHEWMHOTO YPaBHEHUS C IBYMs IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTHU TpaduK JIMHEHHOTO YpaBHEHUS C ABYMS MEPEMEHHBIMHU, MOJB3YIACh IpadUuKoM,
IIPUBOJIUTH NIPUMEPHI PEIICHUSI YPABHEHHS.

Pemate cuctemMbl IByX JTMHEHHBIX YpaBHEHUN C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE TPaPUIECKHU.

CocTaByisiTh M pellaTh JUMHEHHOE YPAaBHEHUE WM CHCTEMY JIMHEHHBIX YPAaBHEHHUU II0 YCIOBHUIO 3aJa4H,
MHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MTOJTY4YEHHbBIA pe3yJIbTart.

DOyHKIMHA

N300pakaTh Ha KOOPAWHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIWHATaM, Jy49d, OTPE3KH,
WHTEPBAJIbI, 3aMMCHIBATH YUCIOBBIE IPOMEKYTKH Ha alIreOpandecKoM SI3bIKE.

OtMeyaTh B KOOPJMHATHOM MJIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpAMHATaM, CTPOUTHh TpadUKu JTUHEHHBIX (YHKIIUH.
Crpouts rpaguk GyHkuuu y = |Xx|.

OnuceIBaTh ¢ TOMOIIBI0 (DYHKIIUNA W3BECTHBIE 3aBUCHMOCTH MEX]y BETMYMHAMH: CKOPOCTh, BPEMsI, pacCCTOSIHUE, 1ICHA,
KOJIMYECTBO, CTOMMOCTh, TPOU3BOAUTEILHOCTD, BpeMsi, 00BEM paOOThI.

HaxonuTe 3HaueHne QpyHKIMM 10 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuid cmoco® mMpencTaBleHWs € aHaau3a WHPOpPMAIMU, W3BIEKATh W HWHTEPIPETHUPOBATH
uHdOpMaIIO U3 TPaPUKOB PeAIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenns B 8 kjacce 00ydaromuiics MOTYyIUT CIEAYIOMNUE MPEAMETHBIC PE3YIbTATHI:

Yuciia v BHIYMCICHUS

Hcnonb30BaTh HayadbHBIE MPEICTABICHUS O MHOXECTBE JICMCTBUTEIBHBIX YHMCEN IS CPABHEHWS, OKPYIJICHUS U
BBIYUCIICHUH, W300pakaTh JEHCTBUTEIIbHBIC YU CIIA TOUKAMHU Ha KOOPJIUHATHOU MPSIMOM.

[IpumensaTy mnoHATHE apUMETUYECKOro KBAJAPATHOTO KOPHS, HAXOJUTh KBaJApaTHbIE KOPHU, HCIONB3YsS TMpU
HEOOXOAUMOCTH KaJbKYJISATOP, BBINOJHATH MPEOOpPa30OBaHUsI BBIPAXKEHUM, COACPIKAIIUX KBAJpPaTHbIE KOPHH, HCIOIb3YS
CBOMCTBA KOPHEM.

Hcnons3oBaTh 3amucu OOJBIINX U MAJIBIX YHCEIT C TTIOMOIIBIO IECITUYHBIX JIpoOei u creneHel yucna 10.



AJiredpanveckKue BbIpasKeHHs

[IpyuMeHsTh NOHATUE CTENEHU C LIEJIBIM IT0Ka3aTeJIEM, BBINOIHITH PeoOpa30BaHus BEIPAKEHUH, COJEPKAIIUX CTEIIEHH
C LeJIbIM [I0KA3aTeJIEM.

BbINONHATh TOXKAECTBEHHBbIE NPEOOpPa30BaHUs pPAllMOHAIBHBIX BBIPAKEHH HAa OCHOBE MpaBWUJl JEUCTBUI Hal
MHOTOYJICHAMHU U alNredpandeckuMH IpoOsiMu.

PacxiianpiBaTe KBaIpaTHBIM TPEXUIICH HA MHOKUTEIHU.

[IpumensTh peoOpa3oBaHMs BIPAXKCHUN JJISl PEILIEHUS] Pa3IMUYHBIX 3a/lad U3 MaTEeMaTHKH, CMEXHBIX MPEAMETOB, U3
pEAIbHON NPAKTUKH.

YpaBHeHNs] 1 HEPABEHCTBA

Pemlare nuHElHBIEC, KBAaJpaTHBIE YPABHEHHs W PAUMOHAIBHBIE YPAaBHEHMS, CBOISAIIMECS K HHUM, CHCTEMBI IBYX
YPaBHEHUH C IBYyMs [IEPEMEHHBIMHU.

[IpoBoaUTH TpoCTEIINE UCCTCTOBAHUS YPABHEHU U CUCTEM YpaBHEHUH, B TOM YHCIIE C MPUMEHEHUEM Ipaduueckux
IpeCTaBIeHUN (yCTaHaBIMBaTh, UMEET JIM YpPAaBHEHUE WJIM CHCTEMa YpaBHEHUW PEIICHUs, €CIIM HMEET, TO CKOJIbKO, U
mpouee).

[lepexoauTs OT cliOBECHOM (POPMYIMPOBKH 33/1a4u K €€ anreOpanyeckol MOJENr ¢ MOMOIIbIO COCTaBICHU S YpaBHEHHUSI
WJIM CUCTEMBI YPaBHEHUN, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4H ITOJIYYEHHBIN PE3ysbTaT.

[IpuMeHsATs CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMSA, OLICHKH, PEIIaTh JMHEWHBIE HEPABEHCTBA C OJHOMU
NEPEMEHHON U UX CUCTEMBI, AaBaTh rpapuuecKyro WLTIOCTPAINIO0 MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUA

[ToHMMaTh U UCMONB30BATh (PYHKIIMOHATIbHBIC TOHATHS U SA3bIK (TEPMUHBI, CHMBOJIIMYECKUE 0003HAUEHHUSI), OIPEEIATD
3HaYeHHE (PYHKIUU MO 3HAYCHUIO apT'yMEHTa, ONPEEISITh CBOMCTBA (PYHKIIMH 10 €€ rpaduKy.

CtpouTth rpaduKy IeMEHTapHbIX QYHKIIUN BUAA:

y=kix,y=x2,y=x3,y=[x|, y= X, ONHCHIBATH CBOMCTBA YHCIIOBOM byHkIMyu Mo e€ rpaduky.

K xonmy oOydenust B 9 kiaacce o0y4aromuiics MOTyIuT CIAEAYIOINUE MPEIMETHBIC PE3YIIbTaThI:

Yuciia M BBIYUCTICHUA

CpaBHUMBATh U YNOPSAOYNUBATH PALMOHAJIBHBIE U UPPALMOHATIBHBIE YU CIIA.

Boinonusars apudmMernueckue OEHCTBUS C PAllMOHAJIBHBIMU YHMCIAMH, COY€Tas YCTHbIE M TNHCbMEHHBIE MPUEMBI,
BBIITOJIHATD BBIYUCIICHUS C UPPALMOHAJIbHBIMUA YHCIIAMU.



Haxonuts 3Ha4YE€HUS CTENEHEN C LENBIMU MOKA3aTEIIMU U KOPHEN, BBIYNCIIATD 3HAYEHUS YUCIOBBIX BBIPAXKCHUN.
OKpyrasaTh AEMCTBUTENBHBIC YUCIIA, BEITOJIHATh NPUKUAKY PE3YIbTaTa BEIUUCICHUMN, OLICHKY YMCIIOBBIX BBIPAKEHUM.
YpaBHeHUs] M HEPAaBEHCTBA

Pemate nuHeliHbIE M KBAJpATHBIE YPABHEHUS, YPaBHEHHUS, CBOISIIMECS K HUM, MPOCTEHIINE POOHO-palMOHAIbHbBIE
YPaBHEHHUS.

Pemars cucreMsl IByX JIMHEWMHBIX YPAaBHEHUM C JIByMs NEPEMEHHBIMH M CUCTEMBI JIBYX YPAaBHEHHH, B KOTOPBIX OJHO
YPaBHEHHE HE SBISACTCS JINHEUHBIM.

Pemarp TekcToBble 3aauM anreOpandeckuM CrocoOOM C TOMOINBIO COCTABIICHUS ypaBHEHHS WM CHUCTEMBI JIBYX
YPaBHEHUH C IBYMs I1I€PEMEHHBIMU.

[IpoBoauTh mpocCTeiiine UCCAeIOBaHUS YPABHEHUM U CUCTEM YPaBHEHMI, B TOM YHUCIE C IPUMEHEHUEM TpadudecKux
IPECTaBICHUN (yCTaHABIMBaTh, UMEET JIM YPAaBHEHUE WJIM CHCTEMa YpPaBHEHUW PEIICHUs, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHble HEPaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, N300pakaTh pellIEHUE HEPAaBEHCTB HA YMCIIOBOH MpsSMO,
3alMCBIBATh PEIIECHUE C IOMOIILIO CUMBOJIOB.

Pemate cuctemMbl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOIINE KBAJAPAaTHOE HEPABEHCTBO, U300paKaTh
pelIeHNe CUCTEMbI HEPABEHCTB HA YHCIIOBOM IIPSMOM, 3aIIMChIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcrnonp30BaTh HEPAaBEHCTBA MPU PEILICHUU PA3JIUYHBIX 3a4a4.

DOyHKUUA

Pacno3naBatrh (pyHKIMHM M3y4eHHBIX BHAOB. [loKka3piBaTh cXeMaTHUYECKH PACHOIOKEHHE Ha KOOPAUHATHON IMIOCKOCTH

rpadukoB GyHKUUN BUAA: y = kx, y=kx+ b, y=k/x, y=ax2 + bx + ¢, y=x3, y = VX, y = |x|, B 3aBHCcUMOCTH OT 3HAYCHMI
KO3 (UIIUEHTOB, OMUCHIBATH CBONCTBA (PYHKITHIA.

Crpouth M H300pakaTh CXEMaTUUYECKH TpapuKy KBaJpaTHUUHbIX (YHKIUH, ONUCBHIBATH CBOICTBA KBaJpaTUYHbBIX
GyHKUUN 110 UX rpaduKam.

Pacno3naBath KBajpaTuyHyl0 (yHKIUIO 10 (GopMyse, IPUBOAUTh NPUMEPhl KBaJAPAaTHUUHBIX (PYHKIUH U3 peasibHOU
KU3HU, PU3UKHU, TEOMETPHUU.

YuciaoBble M10CJIe10BATEIbHOCTH U NP OrPeccuu

Pacno3naBath apupMeTHUECKyI0 U FeOMETPUUYECKYIO IIPOIPECCUU TIPU PA3HBIX CIIOCO0aX 3aJjaHusl.



BrIMTOTHATS BBIYUCIICHHS ¢ WCIOJb30BaHWEM (OPMYJ N-TO YieHa apu(PMETHICCKON U TEOMETPHUYECKOW MPOTPECCHI,
CYMMBI IIEPBBIX N YJICHOB.

N300paxkaTh 4ieHbl OCIE0BATEIBHOCTA TOUKAMU Ha KOOPJUHATHOM MIIOCKOCTH.

Pematy 3amaun, CBSI3aHHBIE C YHUCJIOBBIMHU TIOCJIEOBATEILHOCTSMU, B TOM YHCIIE 3aJa4d W3 PEAIbHOW >KU3HU (C
UCIOJIb30BAaHUEM KaJbKYISITOPA, ITUMPOBBIX TEXHOIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB H TeM (uudposbie)
Ne n/m Kourposbhbie | TIpakruyeckue
NMPOrPaMMBbI Bcero o6pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
| Yucna u Beruucienus. PanimonansHbie 75 | bubmmoreka [JOK
quUCIia https:/m.edsoo.ru/7f415b90
bubmoreka [IOK
2 A 2 1
JIrEOpAIHECKHe BbIPAACHI ! https://m.eds0o.ru/7f415b90
bu6mmoreka [JOK
20 1
3 ¥PABHCHILA I HEPABeHCTRa https://m.eds0o.ru/7f415b90
bubmorexa IIOK
. D 24 1
4 Koopaunarst u rpaguicu. Qymicuin https://m.edsoo.ru/7f415b90
bu6morexa IIOK
I1 000 6 1
> OBTOPCHIE H ODODIIEHHIE https://m.edsoo.ru/7£415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrpoabnsie | IlpakTnueckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bub6muorexa IIOK
1 4 .K 15
ucia v BerauciaeHus. KBajpaTHbeie KOpHU hitps://m.cdsoo.rw/7f4 17af8
) Uucna u BeraucieHus. CTelneHb ¢ IeIbIM 7 bubmoreka [IOK
[10Ka3aTeIeM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BbIpaKeHUs. 5 | bu6mmoreka [IOK
KBagpatHslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKre BhIpaKCHHUS. 15 | bu6motexa [IOK
AnreOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 | bubmmoreka [{OK
YpaBHEHU https://m.edsoo.ru/7f417af8
6 VpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmotexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bub6muorexa IIOK
7 % .H 12 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.rw/7f4 17af8
bubmoreka [IOK
. 5
8 DyHiciuy. OCHOBHBIC MOHATUS https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
9 O 4 9
yHIUHH. THCTO0BEIC pyHKILHH https://m.edsoo.ru/7f417af8
bubmumoreka [IOK
10 I1 600 6 1
OBTOPEHHE H 0D0DIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

9 KUIIACC

KoanuectBo yacos JIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Kourpoabnsie | IIpakTnueckue
NpOrpaMMmbl Bcero o0pa3oBaTesbHbIEC
padoThI padoThI
pecypchbl
! Uucna v Berurcienus. JleficTBUTEnbHbIC 9 bubmotexa [JOK
Yyucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 | bubmuorexa [JOK
OJITHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 | bubmotexa LIOK
YpaBHEHHUI https://m.edsoo.ru/7f419d08
bu6moreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.edsoo.rw/7£419d08
bu6moreka [JOK
5 o 16 1
YHIHHH https://m.edsoo.ny/7£419d08
bubmioreka [IOK
4 15 1
6 HCIIOBBIE MOCTIEI0BATEIILHOCTH hitps://m.edsoo.ru/7419d08
. [ToBTOpeHue, 0000IIeHHE, CHCTEMATH3AIIHS 13 | bu6mmoreka [JOK
3HAHUHU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Konrpoassnse | IpaxTiriecxue i[syqennﬁ :)16[()1)31;0B3Te.]1b1-lble
padoThI padoThI pecypent
1 ITonsiTHE PaLIMOHAIBHOI O YU CIIA 1
) ApudmeTnueckue 1elcTBUA C !
paloHaIbHBIMU YHCIaAMU
3 ApudmeTrueckue 1ecTBUA C |
paluMoOHAIbHBIMU YUCIIAMU
4 ApudmeTnueckue 1elcTBUA C |
paloHaIbHBIMU YHCIAMU
5 ApudmeTnueckue 1ecTBUS C |
panMoHaIbHBIMU YUCIIAMU
6 ApudmeTnueckue necTBUA C !
paroHaIbHBIMU YHCIaAMH
. CpaBHeHue, ynopsiiouMBaHUE |
paloOHaIbHbIX YU CEl
g CpaBHeHue, ynopsiiouuBaHue |
palMOHAJIbHBIX YK CEN
9 CpaBHeHuE, ynopsounBaHue |
paloHaIbHbIX YK CEll
10 Crernenb ¢ HaTypaJIbHbIM | bu6moreka [IOK
IIOKa3aTeaeM https://m.edsoo.ru/7f4211de
1 CreneHp ¢ HaTypaJbHBIM | bubmmorexa [JOK

IIoKa3aTejieM

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



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12 Crenenp ¢ HaTypaJbHBIM bubmmorexa [{OK
IOKa3aTeaeM https://m.edsoo.ru/7f42154¢
13 CrerieHb ¢ HaTypaJIbHBIM bu6morexa [IOK
IOKa3aTeIeM https://m.edsoo.ru/7f4218be
14 Crenenb ¢ HaTypaabHBIM
MoKa3areseM
L5 Pemenne ocHOBHBIX 3a71a4 Ha Ipo0H,
IPOLEHTHI U3 PEAIbHON IIPAKTUKH
16 Pemenue ocHOBHBIX 337124 Ha 1po0H,
MPOLICHTHI U3 PEATbHON MPAKTUKHI
17 Pemienne OCHOBHBIX 3a71a4 Ha ApodH,
IPOLEHTHI U3 PEAJIbHON IPAKTUKU
18 Pemenne ocHOBHBIX 337124 Ha Ipo0H,
MPOLICHTHI U3 PEATbHON MPAKTUKHI
19 [Ipu3HaKku 1eTUMOCTH, pPa3JIoKEHHS
Ha MHOXKHMTENM HATypaJIbHbIX YUCET
20 [Ipu3HaKu 1eTUMOCTH, Pa3JIOKCHUS
Ha MHOXKHTEITU HATypaJIbHBIX YUCET
71 Peanpubie 3aBucumoctu. lpsamas u
oOpaTHast IPOMOPLHOHAIEHOCTH
2 Peanbnbie 3aBucumMoctu. [lpsamas un
oOpaTHast IPOMOPLMOHAIEHOCTH
73 Peanbnbie 3aBucumoctu. [lpsamas u
oOpaTHast IPOIOPIIHOHAILHOCTH
24 Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHast IPOMOPIMOHATEHOCTH
)5 KonTtponsHas pabota mo reme

"ParronanbHbIe ypuciaa"



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

bu6morexa IIOK

26 BykBeHHBIE BBIpaOKEHUS
https://m.edsoo.ru/7f41feec
7 [Tepemennsie. JlomycTrMbie 3HaUCHUS
TepeMeHHBIX
28 Dopmysl
29 dopmyibl
[IpeobpazoBanue OYKBEHHBIX
. bubmotexa LIOK
30 BBIPAXEHUMH, PaCKPbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MpUBEAEHUE MOIOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
N bu6moreka [JOK
31 BBIpaKEHUH, paCKphITHE CKOOOK U
https://m.edsoo.ru/7f41£d70
IpUBeEeHUE MOAO0HBIX ClIaraeMbIX
[IpeoGpazoBanne OyKBEHHBIX
32 BBIPAXEHUM, PaCKPbITHE CKOOOK U
MpUBEIEHUE MOJOOHBIX ClIaraeMbIX
[IpeoGpazoBanne OyKBEHHBIX
33 BBIPAXXEHUI, PaCKPbITHE CKOOOK U
MIPUBEICHUE MMOIOOHBIX ClIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM bubmoTteka [JOK
I0Ka3aTeaeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATypaJbHBIM bu6motexa [IOK
IIoKa3aTreneM https://m.edsoo.ru/7f42154e
36 CBOIICTBA CTENEHU C HATYPaJIbHBIM bubmmorexa [IOK
I10Ka3aTeleM https://m.edsoo.ru/7f4218be
37 MHorouieHbl Bubmorera [IOK
https://m.edsoo.ru/7f42276e
38 MHoroueHbl bubmorexa [IOK

https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CroxeHue, BBIYUTAHUE, YMHOXKEHUE bubmorexa IIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHnue, BEIMUTAaHUE, YMHOKEHUE bub6moreka [JOK
MHOTO4JIEHOB https://m.edsoo.ru/7f422cc8
41 Cnoxenue, BBIMUTAaHUE, YMHOXEHUE but6mmoreka [JOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422fca
47 CrnoxeHue, BBIYUTAHUE, YMHOXKEHUE bubmmoreka [{OK
MHOT'O4JIEHOB https://m.edsoo.ru/7f423182
43 @opMyJIbI COKPALIEHHOIO bubmorexa LIOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAEHHOTO bu6morexa [IOK
YMHOXEHUS https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKPALIEHHOTO bu6mmoteka LIOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
46 ®opMyIIbl COKPAIIEHHOTO bubmorexa [IOK
YMHOXEHUS https://m.edsoo.ru/7f424{d2
47 @opMyIIbl COKPAIIEHHOTO bu6mmoteka [IOK
YMHOXXECHUS https://m.edsoo.ru/7f4251d0
43 Pa3znoxxenrne MHOro4JICHOB Ha bu6moreka I[IOK
MHOXUTEU https://m.edsoo.ru/7f423312
49 PaznoxeHne MHOrO4JIEHOB Ha bubmmoreka [IOK
MHOXUTEN https://m.edsoo.ru/7f4237fe
50 Pasnoxxenne MHOTO4YJICHOB Ha bu6mmoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
51 Pa3znoxxeHue MHOrO4JIEHOB Ha
MHOYHUTEN
57 KonTtponsHas pabota mo reme

"AnreOpandeckue BeIpakeHus"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHuE, IpaBuIIa

53 npeoOpa3oBaHus YpaBHCHUS,
PaBHOCUJIBHOCTb YPaBHEHUI
JluneliHO€ ypaBHEHHE C OTHOU
54 MIEPEMEHHON, pelIeHUE JINHEUHBIX
ypaBHEHUM
JIuneliHOe ypaBHEHUE ¢ OJTHOMI
55 IIEPEMEHHOMN, pPellIeHUE JIMHEHHBIX bubamorera LIOK
. https:/m.edsoo.ru/7f420482
YPaBHEHUI
JIuHeitHOe ypaBHEHUE C OJJHOU
56 MEPEMEHHOM, PellIeHNUE JIMHEHHBIX
ypaBHEHUM
57 Pemrenue 3agad ¢ moMOIIBIO bub6morexa IIOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
53 Pemenne 3amad ¢ moMOIIBIO bub6moreka [JOK
YPaBHEHHI https://m.edsoo.ru/7f420806
59 Penrenue 3am1a4u ¢ moOMOIIBIO but6mmoreka [JOK
YpaBHEHUM https://m.edsoo.ru/7f4209a0
60 Pemenne 3amad ¢ moMOIIBIO bu6moreka [JOK
ypaBHEHUM https://m.edsoo.ru/7f420ebe
61 JIluneliHOe ypaBHEHUE C IBYMs bu6moreka [TOK
IIEPEMEHHBIMHU U €ro rpauk https://m.edsoo.ru/7f427¢32
62 JIuHeitHOe ypaBHEHUE C JIByMS bu6motexa [IOK
MepEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema ABYX JIMHEHHBIX YpaBHEHUI bubmmorexa [JOK
C IBYM IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema nByX JTMHEWHBIX YpaBHEHUN

C IBYMsA ICPEMCHHBIMH



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema IByX JIMHENUHBIX YPABHEHUHN

65 C IBYMsI I1I€pPEM EHHBIMU
66 Cucrema AByX JIMHEHWHBIX YPABHEHUN
C IByMsI TI€pEMEHHBIMU
67 Pemenue cucreM ypaBHeHU buomiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemienne cucreM ypaBHeHUM buomorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pewenue cucreM ypaBHEeHUN bubmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHUI
71 Pemienue cuctem ypaBHEHUM
79 KonrtposnpHas paborta o reme bu6muoreka LIOK
"JIuneiiHpie ypaBHEHUA" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmmorexa [IOK
https://m.edsoo.ru/7f41de76
bu6moTteka [JOK
7 Hucrorbte mpomesky Tt https://m.edsogru/7f41dff2
75 HucnoBble IPOMEKYTKU
76 Paccrosinue Mvenc,uy ;[BUyM;{ TOYKaAMU
KOOPJIMHATHOMN TPsIMOi
77 PaccrosHue mexay AByMsi TOUKaMHU
KOOPJMHATHOW MPSIMOH
73 [IpssmoyrosbHas cuctemMa KOOpAUHAT bu6mmoreka LIOK
HA IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosibHasA cucTeMa KOOpAUHAT bu6morexa [IOK
Ha IJIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aJaHHBIX bubmmorexa [{OK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

https://m.edsoo.ru/7f41e8a8

81

[Tpumepst rpadukoB, 3aJaHHBIX

bubmumoreka [IOK

dhopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumepst rpadukoB, 3aJaHHBIX
dbopmynamu
23 [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu
24 Urenue rpaukoB peaabHbIX bubmotexa IIOK
3aBUCHUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpa(bI:IKOB peabHbIX
3aBUCHUMOCTEH
bu6mmoteka LIOK
86 Houstne Qysuin https://m.edsogm/7f4lef06
87 I'paduk pyHKIIHHA
. . bubmmorexa [{OK
8% Croficrsa gyl https://m.edsogru/7f41f078
5 | Cooiicroa dymani eI
. bubmoTteka [JOK
20 Maniefittas gykuuis https://m.edsogm/7f427282
ol Jlumeitnas dyniima ngﬁrﬁfﬁgﬁ?mu
9 [TocTpoenue rpaduka TMHEHHON bu6motexa [IOK
GbyHKIUN https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpauka TMHEHHOM
byHKIIUN
94 I'paduk pynkmm y =[x|
95 I'paduk pyHkum y =[x|



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

KonTtponphas paborta o reme

bubmorexa IIOK

96 1
"Koopnunats! u rpapuku. yHkimn" https://m.edsoo.ru/7f41f50a
[ToBTOpEHUE OCHOBHBIX TTOHSATHH 1
bu6mmoreka [JOK
97 METOJIOB Kypca 7 Kiacca, 00001ieHne 1
. https://m.edsoo.ru/7f429c6¢
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
bu6moreka [JOK
98 METOJI0B Kypca 7 Kiacca, 00001eHue 1
. https://m.edsoo.ru/7f429132
3HAHUH
IToBTOpEHHE OCHOBHBIX MNOHATHI U
but6mmoreka [JOK
99 METOJI0B Kypca 7 Kjacca, 00001IeHre 1
. https://m.edsoo.ru/7f42a0e0
3HAHUHN
[ToBTOpEHNE OCHOBHBIX MTOHSATUH U
bub6morexa IIOK
100 METOJIOB Kypca 7 Kiacca, 00001ieHne 1
N https://m.edsoo.ru/7f42a27a
3HAHUH
101 Hrorosas KOHTpoNbHAs paboTa 1
[ToBTOpEHUE OCHOBHBIX TOHSATHH 1
but6mmoreka [JOK
102 METOJIOB Kypca 7 Kiacca, 00001eHne 1
. https://m.edsoo.ru/7f42a900
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



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

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hdara nuppoBbIE
Tema ypoka Konrpoabnsie | IIpakTnueckue op
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
. bubmmoreka [JOK
1 KBagpaTHbIil KOpeHb U3 UKCIa 1
https://m.edsoo.ru/7f42d452
bubmmorexa [IOK
2 [TonsiTne 00 MppalMOHATIHLHOM YHCIIE 1 i
https://m.edsoo.ru/7f42eaaa
3 JlecsTuaable TPUOINKECHUS !
HPpallMOHATILHBIX YHCE
4 JlecsTuaHble TPUOINKEHUS |
HppallOHATIbHBIX YHCE
JelicTBUTENBHBIC YUCTIA 1
CpaBHeHUE TEUCTBUTEIBHBIX YUCEI 1
CpaBHeHUE EHCTBUTEIBHBIX YUCET 1
g ApupmeTrnuecKuii KBapaTHINA |
KOpEHb
9 VYpaBHeHue Buia x> = a 1
10 CaoiicTBa apuPMeTHUECKIX | bubmmorexa [IOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CBolicTBa apuPMEeTHUCCKIX | bu6motexa [IOK
KBaJpaTHBIX KOPHEM https://m.edsoo.ru/7f42d862
[IpeoOpa3zoBaHKE YHCIOBBIX
12 BBIPAXKEHUM, COAEPKALIUX 1 bubmioreia LIOK
P > CONCPA https://m_edsoo.ru/7£42dd26
KBaJpaTHbIE KOPHU
13 [IpeobpazoBaHue YUCIOBBIX 1 bu6mmorexa [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAXKEHUM, COAEPKALIUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[IpeoGpa3zoBaHME YNCTOBBIX

14 BBIPAKEHUH, COlepKALINX Bubmorexa [OK
https://m.edsoo.ru/7f42e0be
KBaJ[paTHbIE KOPHH
[IpeoGpazoBaHue YNCIOBBIX
15 BLI:an(Fe)HHﬁ, colepaKaImx bubmmorexa [OK
https:/m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CreneHs ¢ 1EJIbIM MTOKa3aTelleM Bubmmorexa [IOK
https:/m.edsoo.ru/7f4354a4
CranapTHas 3alKch 4UCia.
Pa3mepsl 00bEKTOB OKpYKAIOIIET O
17 Mupa (0T JIEMEHTAPHBIX YaCTHI] 10 bubmmorexa [{OK
KOCMHYECKUX 00BHEKTOB), https://m.edsoo.ru/7f436098
JUTUTEITBHOCTD TIPOIIECCOB B
OKpYKaroIlleM MUupe
13 CBOIICTBA CTENEHU C LEJBIM bubmmorexa [{OK
OKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBOICTBA CTENEHU C IEIIBIM bubmmoreka [IOK
OKa3aTeaeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIECHH C LIEJIBIM bubmmoreka [{OK
TOKa3areneM https://m.edsoo.ru/7f435648
71 CBoliCTBa CTEMEHHU C IIEJIBIM bu6mmoreka [JOK
TOKa3aTeIeM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTENEHHU C LIEJIbIM bu6moreka [IOK
IOKa3aTeaeM https://m.edsoo.ru/7f435ed6
23 KBagpatHblil TpéxuiieH
24 KBanpaTHblil TpéxuieH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

)5 Pa3znoxxenue kBagpaTHOro bubmmorexa [{OK
TpEXUJIEHA HA MHOKUTEIU https://m.edsoo.ru/7f42fd38
26 Pasnokenue KkBaapaTHOro bu6mmoreka [TOK
TpEXUJIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KonTtponsHas pabora mo reMmam
27 "KBanpatuble kopHU. CTEneHHU. Brbmorexa LIOK
. https://m.edsoo.ru/7f42ec80
KBanpatnblil Tpexunen”
28 Anrebpaunveckast 1poOb bubmorexa [IOK
https://m.edsoo.ru/7f430382
Jonycrrumble 3HaUEHUS
29 MEPEMEHHBIX, BXOASAIIUX B
anreOpanvecKue BbIpaXeHUS
JonycTtumble 3HaYEeHUS
30 MEPEMEHHBIX, BXOAAILIUX B
anreOpanvecKkue BhIpaX eHUs
31 OcHOBHOE CBOWCTBO bubmmorexa [{OK
anredpandeckoi 1podu https://m.edsoo.ru/7f4308e6
32 Coxkparienue npodeii buomorexa [TOK
https://m.edsoo.ru/7f430a8a
. bubmotexa IIOK
33 Coxpauerne xpodeit https://m.edsoo.ru/7f430f44
. bu6mmoreka [JOK
34 Coxpatenie apodeit https://m.edsoo.ru/7f430f44
35 CnoxeHue, BBIYUTAHUE, YMHOXKEHUE bu6moreka [JOK
U JIcJIeHU e alire0pandecKux Apooei https://m.edsoo.ru/7f43128¢c
36 CnoxeHue, BBIUNTAaHUE, YMHOKEHUE Bbu6morexa IIOK
U JIeJIeHHe anredpanyeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIMUTAaHUE, YMHOXXEHUE but6mmoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JieJieHr e alre0pandecKux apooeit

https://m.edsoo.ru/7f4318c2

CrnoxeHue, BBIYUTAHUE, YMHOXKEHUE

bubmumoreka [IOK

38
U JIeJIeHHe ainredpanyeckux apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BBIpAXKEHUIA,
39 cop e >II<)a uX anred I;qucme bubmioreia LIOK
ACpam P https://m.edsoo.ru/7f43259¢
npobu
[IpeoGpa3zoBaHue BHIpaKCHHIA,
but6moreka [JOK
40 CoZIepXKaInX ajaredpanvecKkue
https://m.edsoo.ru/7f432736
Ipoou
[IpeoGpazoBanue BEIpaKECHHI,
41 coziepXKalux ajredpandeckue bubmmorexa LIOK
P P https://m.edsoo.r/7f432736
npodu
42 KonTponpHas pabora 1o Teme bu6moreka [IOK
"Anrebpanveckas 1poon" https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHHE bromorexa [OK
https://m.edsoo.ru/7f42eela
but6mmoreka [JOK
44 Henonnoe kBagpaTHOE ypaBHEHHE
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHE bubmorera [IOK
P P https://m.edsoo.ru/7f42eela
46 @opMyia KOpHEH KBaJpaTHOIO bu6mmoreka [IOK
ypaBHEHHS https://m.edsoo.ru/7f42f158
47 dopmyJia KOpHEH KBaApaTHOTO bubmmorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f316
43 ®opMyia KOpHEH KBaJpaTHOIO bu6muoreka LIOK
YpaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Bueta bubmiorexa [IOK

https://m.edsoo.ru/7{42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bu6morexa IIOK

50 Teopema Bueta
https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHMil, CBOAAIIMXCS K bu6moteka [IOK
KBaJApaTHBIM https://m.edsoo.ru/7f43¢c542
57 Pemenue ypaBHeHMil, CBOAAIIUXCS K bu6moreka [JOK
KBAaJAPATHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue 1podHO- but6moreka [JOK
pauroHaJIbHbIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue 1poOHO- bubmotexa IIOK
pauMoOHAJIbHBIE YPABHEHUS https://m.edsoo.ru/7f432bbe
55 Penienre TeKCTOBBIX 3a71a4 C bubmumoreka [IOK
MMOMOIIIBIO KBaJIPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75¢c
56 Pemnrenre TeKCTOBEIX 3a71a4 C bub6morexa IIOK
ITOMOILBIO KBA/IPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTtponbshas paborta o reme bu6mmoreka [TOK
"KBagpatHble ypaBHEHHS" https://m.edsoo.ru/7f4301{2
JIuHelHOe ypaBHEHUE C IBYMs
53 MEpEeMEHHBIMH, €ro rpaduk,
MPUMEPHI PEIICHUs] YpPaBHEHUH B
LETBIX YHCIIaX
JIuHeitHOe ypaBHEHUE C IByMS
59 nepeMeHHbIMH, eTo rpaduk,
IPUMEPHI PEILICHUs YPaBHEHUH B
LEJNbIX Yncax
JIuneliHO€ ypaBHEHHE C ABYMS
60 [IepEMEHHBIMHU, €ro rpauk,

MIPUMEPBI PELICHNS YPABHEHUN B
LENBIX YUCIIAX



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHUM C IByMs [I€PEMEHHBIMU

62

Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHHI C IBYMs [1IEPEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHI C IBYMs IIEPEMEHHBIMU

64

[Ipumepsl penieHus cucTeM
HEITMHEHWHBIX YPABHEHHH C JBYMS
epeMEHHBIMU

65

[Ipumepsl peleHnst CUCTEM
HEJIMHEHHBIX YPAaBHEHHM C IBYMs
IIepEMEHHBIMU

66

I'paduueckas mHTEpIpETALIHS
yYpaBHEHMS C IByMs [IEPEMEHHBIMU U
CHCTEM JIMHEWHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU

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

67

I'padmueckas uTEepIpeTanus
YPaBHEHHUS C IBYMsI IEPEMEHHBIMU U
CHCTEM JIMHEWHBIX YPAaBHEHUM C
JBYMSI II€PEMEHHBIMU

but6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenue TeKCTOBBIX 3a4a4 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

69

Pemenune TekcToBBIX 3a/1a4 ¢
ITOMOILBIO CUCTEM YPaBHEHHU

70

Penrenne TeKCTOBBIX 3a/1a4 C
TOMOIIIbIO CUCTEM ypaBHEHUM

71

UucnoBbie HEPABEHCTBA U UX
CBOICTBA



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

UucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepageHcTBO ¢ 01HOM nepeMeHHON
74 JIuHeliHble HEPABEHCTBA C OJTHOM bubmmorexa [{OK
MEPEMEHHON U HX peIlIeHUE https://m.edsoo.ru/7f42c¢692
75 JIuHeliHble HEPABEHCTBA C OHOU bubmmoreka [JOK
IIEPEMEHHON U UX PEILICHHUE https://m.edsoo.ru/7f42c840
76 JIuHeliHble HEPAaBEHCTBA C OAHOU
IIEPEMEHHON U UX PEILICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bu6motexa [IOK
OJTHOM TIEPEMEHHOM U UX pElIEHUE https://m.edsoo.ru/7f42cb88
3 Cucrembl TMHEHHBIX HEPABEHCTB C bubmmorexa [{OK
OJIHOM MEPEMEHHON U UX pelLIeHNe https://m.edsoo.ru/7f42cd2¢
79 CucreMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM U UX PELIECHUE
N3o0pakeHne penieHus: JMHEHHOTO
but6mmoreka [JOK
80 HEpPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPIMOI
N300paxenue perieHus JMHEHHOro
bu6moreka I[IOK
81 HEPABEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOM MPSIMOM
Kontposnphas pabora o remam
82 "HepasenctBa. CucremMbl
ypaBHEHHI"
bu6moreka [IOK
83 [TonsTe GyHKIMH 1
https://m.edsoo.ru/7f433c12
84 OO6mactb onpeneneHus 1 MHOKECTBO bubmmorexa [{OK

3HaYeHUH QpyHKIUU

https://m.edsoo.ru/7f433d84



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

85 Crioco6sI 3a1aHus QYHKIMMA
86 I'paduk pyHKIIHMA
87 CaoiicTBa QyHKIIMH, UX
oTroOpakeHue Ha rpaduke
28 UreHue ¥ MOCTpOeHHE rpaduKoB
byHKIUH
29 [Tpumeps! rpaukoB GyHKIHH,
OTPAKAIOIIUX PEATLHBIE TPOIECCHI
OyHKLNH, ONMUCHIBAIOLINE MPSIMYIO U
Y B PAMY but6mmoreka [JOK
90 00paTHYIO MPONOPIMOHATILHBIE
https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTHU, UX I'paduku
91 l'unep6oia
92 l'unepOomna
bub6morexa IIOK
93 r = x?
pacuic pyHiuH Y = X https://m.edsoo.ru/7f4343e2
bub6moreka [JOK
94 r = x?
pacuic pysHiuH y = X https://m.edsoo.ru/7f434572
Qyakmmn y =x2, y=x%,y= VX, y =
95 |x|'yj :q)nqyecxoey emeHzIe ’ Brbmorexa IOK
1P . P . https://m.edsoo.ru/7f434d38
ypaBHEHHH U CHCTEM YPaBHEHHIA
OyHKIMU y =x>, y =X, y= VX, y =
Y Y Y Y Y bu6mmoreka [JOK
96 [x|; rpacduyeckoe perieHue
. . https://m.edsoo.ru/7f434eb4
ypaBHEHUI U CUCTEM ypaBHEHHI
[ToBTOpEHHE OCHOBHBIX IOHSITUN U
bu6morexa IIOK
97 METO0B KYpCOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f4371aa
0000 11eHre 3HAHUH
08 [ToBTOpEHNE OCHOBHBIX MOHATUH U bu6morexa [IOK

METOJI0B KypCOB 7 U 8 KJIaCCOB,

https://m.edsoo.ru/7f43736¢



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

0000111eHME 3HAHUH

IToBTOpEHHE OCHOBHBIX MOHATHI U

99 METOZIOB KYPCOB 7 U 8 KJIaCCOB 1 bubmmorexa LIOK
AAOB KYPCOB /1 & KIIACCOB, hitps://m.edsoo.ru/7£437510
0000111eHNE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX TOHATHH U
100 METOA0B KypPCOB 7 U 8 KIIACCOB 1 Bubmorexa LIOK
AOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011[eH1E 3HAHU
101 Hrorosasi KOHTposIbHAS paboTa 1 bubmorexa [IOK
https://m.edsoo.ru/7f436b88
[ToBTOpPEHHE OCHOBHBIX TIOHSITUN U
bu6moreka [IOK
102 METOJ 0B KypCOB 7 U § KJIacCOB, 1
. https://m.edsoo.ru/7f437858
000011IeH1E 3HAHUT
OBLIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KIIACC

KosnuecTBo yacos JIEKTPOHHBIE
Ne aTa udposbie
n/n Tewa ypoka Bcero Kontpoarnete | Mpakrieckue fl[3yquHﬂ :)Iﬁgjar;OBaTeanme
padoThI padoThI pecypesI
PannonanbHbie yncia, ppaoHaIbHbIE
1 YHCIIa, KOHCUYHBIC U OCCKOHCUHBIC 1
JeCSITUYHBIE 1pOOU
MHOXeCTBO IEHCTBUTENBHBIX YHCEIT,
2 NEHCTBUTEIBHEIE YHUCIIA KAK 1
OCCKOHEUYHBIC JICCATUIHBIC TPOOH
BzaumHO 01HO3HAYHOE COOTBETCTBHUE
3 MEX1y MHOXKECTBOM JICHCTBUTEIBHBIX 1
YHCeN i MHOXKECTBOM TOUCK
KOOPJAMHATHOW MPAMOU
CpaBHeHUE IEUCTBUTEIBHBIX YUCET,
4 apudmMernueckue 1eicTBus ¢ 1
JIEeACTBUTEILHBIMHI YU CIIAMU
5 [TpubmmxEéHHOE 3HAYCHUE BEININHBI, |
TOYHOCTb TPUOITMKEHUS
OkpyrieHue yucen 1
Okpyrienue uncen 1
g [Ipukuaka u OlleHKa pe3yJbTaTOB |
BBEIUMCIICHUH
9 [Ipukuaka u oreHKa pe3yabTaToB |
BBIYHCICHHI
10 JIuneiinoe ypaBHeHue. Pemenne | bu6mmorex LIOK
YPaBHEHHUM, CBOASAIIMXCS K JIMHENHBIM https://m.edsoo.ru/7f43bf66
11 JInneiinoe ypaBHeHue. Pemenue 1



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

ypaBHeHHﬁ, CBOJISIIIUXCS K TMHEHHBIM

12 KBanpatHoe ypaBHeHue. Pemienne bubmuotexa LIOK
YPaBHEHHH, CBOASAIIMXCSA K KBaJpPaTHBIM https://m.edsoo.ru/7f43¢c542
13 KBanpatHoe ypaBHenue. Pemenue bubmorexa [IOK
YPaBHEHHUM, CBOASAIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43¢c542
14 bukBanpaTHble ypaBHEHUS bubmmorexa [OK
https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbie ypaBHEHUs buomorexa [OK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl pelieHns: ypaBHEHHN TPEThER
16 1 4eTBEPTOM CTENEHEN Pa3JI0KEHUEM Ha
MHOYHUTEN
IIpumepsl pelieHus: ypaBHEHUN TpeThen
17 U 4EeTBEPTOM CTEMEHEHN pa3IoKEeHUEM Ha
MHOYHUTEIU
18 Pemenue apobHO-panimoHaIbHBIX bubmotexa [JOK
YPaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenne nqpobHO-palinoHaNbHBIX bu6mmotexa [IOK
YpaBHEHUM https://m.edsoo.ru/7f43c9b6
20 Pentenne TekcTOBEIX 3a1a4
anre0pan4eckuM METO10M
)1 Pemenue TekcToBbIX 3a1a4
anreOpanvyeckuM MeTOJIOM
2 Pemienne TekcToBhIX 3a1a4
anredpanveckKuM METOI0M
3 KonTponpHas pabora 1o Teme
"YpaBHeHU ¢ OJHON TTepeMeHHOMn"
24 YpaBHeHME ¢ ABYMSI IEPEMEHHBIMU 1 bubmorexa [JOK

ero rpagux

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



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4

ypaBHCHI/Ie C IBYM:A ICPEMCHHBIMU U

bu6moreka [JOK

25

ero rpadux https://m.edsoo.ru/7f43d0b4
26 Cucrema IByX JIMHEWHBIX YPAaBHEHUN C

JIBYMsI IEPEMEHHBIMU U €€ pelIeHne
27 Cucrema nByX JMHEWHBIX YpaBHEHUH C

JBYMsI IEPEMEHHBIMU U €€ pEIICHUE
73 Cucrema ABYX JIMHEHHBIX YpaBHEHUH C

JBYMsI IEPEMEHHBIMU U €€ peIICHUE
29 Cucrema IByX JIMHEWHBIX YPABHEHUH C

JBYMs IEPEMEHHBIMU U €€ pelIeHne

Pewenne cucreM 1ByX ypaBHEHUM, OJTHO

. ’ bubmuorexa [JOK
30 M3 KOTOPBIX JUHENHOE, & IPYroe —
. https://m.edsoo.ru/7f43d23a
BTOPO CTENEHU
Penienne cuctem 1ByX ypaBHEHUM, OHO
. ’ bubmioreka IJOK
31 13 KOTOPBIX JIMHEWHOE, a IPyroe —
. https://m.edsoo.ru/7f43d55a

BTOPOM CTENEHU

Pemienne cucreM IByX ypaBHEHUM, OJTHO
32 W3 KOTOPBIX JUHEHHOE, a IPyroe —

BTOPOW CTETIEHU

Pemenue cucrem AByX ypaBHEHUH, OJHO
33 13 KOTOPBIX JINHEUHOE, a IPyroe —

BTOPOM CTENEHU
34 I'padmueckas UHTEpIpPETAIUS CUCTEMBI

YPaBHEHMI C IBYMs IEPEMEHHBIMU
35 Pemrenne TeKCTOBBIX 3a1a4

anredpanveckKuM Crocooom
36 Peuienne TekcTOBBIX 3a1a4

anredpandeckuM Crnocooom
37 KonTtponsHas pabota mo reme

"Cucremsl ypaBHeHUI"



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

38

YucnoBbie HCPABCHCTBA U UX CBOMCTBaA

39 UucnoBbie HEPABEHCTBA U UX CBOWMCTBA bubmorera TIOK
https://m.edsoo.ru/7f43ad5a
40 JluHelHbIC HEPAaBEHCTBA C OAHOU bubmorexa [IOK
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeliHbIe HEPAaBEHCTBA C OAHOU bubmotexa LIOK
MIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
47 JIuneliHble HEPaBEHCTBA C OJTHOM bubmotexa [JOK
IIEPEMEHHON U UX pelLIeHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM NEPEMEHHON U UX pEeIICHUE
44 CucreMbl TMHEUHBIX HEPABEHCTB C
OJTHOM TIEPEMEHHOM U UX pEIlIeHuE
45 CucreMbl TMHEUHBIX HEPABEHCTB C
OJTHOM IIEPEMEHHOI U UX pelIeHne
46 KBagpatHbie HepaBeHCTBA U UX bubmorexa [{OK
peuienue https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEeHCTBA U UX bu6mmotexa [IOK
pelenue https://m.edsoo.ru/7f43b21e
43 KBagpaTHbie HEpaBEeHCTBA U UX bubmorexa LIOK
peuenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBEHCTBA U UX
pelieHue
50 KBagpatHbie HepaBeHCTBA U UX
pelieHue
I'padprueckas uaTEpIpPETALIUS
51 Hsp;bBeHCTB U CHCTSMI;epaBeHCTB c butmmorexa TIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
52 I'padmueckas uHTEpIpETAIIUS



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

HCPAaBCHCTB U CUCTCM HCPABCHCTB C
ABYM: IICPEMECHHBIMU

KontponpHas paborta o reme

>3 "Hepasenctna"
54 KBagpatuunas ¢pyHkims, e€ rpaduk u bubmorexa [IOK
CBOMCTBA https://m.edsoo.1u/7f4396c6
55 KBanpatuunas ¢pynkuus, e€ rpaduk u bu6mmotexa [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparnunas pyukmnus, e€ rpaduk u bubmuorexa [JOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [TapaGouia, KOOpAUHATHI BEPILIUHBI bu6mmorexa IIOK
1apaloJibl, 0Cb CUMMETPUU NTapadoIIbl https://m.edsoo.ru/7f439eb4
53 [Tapa6osa, KOOpAMHATHI BEPUIMHBI bubmorexa [IOK
1apaboJIbl, 0Cb CHMMETPHUH 11apadoJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGouia, KOOpAMHATHI BEPIIMHBI bu6muotexa LIOK
napaloibl, 0Cb CHMMETPUU NTapaboIIbl https://m.edsoo.ru/7f43alac
60 [Tapaboua, KOOPAUHATHI BEPIITHMHEI bubmorexa [{OK
napaboIIbl, 0Cb CHMMETPUU TTapadoIIbl https://m.edsoo.ru/7f43a31e
61 [TapaGoua, KOOPIMHATHI BEPIIMHBI bu6muotexa [IOK
napabosbl, 0Cb CHMMETPUH 11apadoJIbl https://m.edsoo.ru/7f43a526
62 [TapaGouia, KOOpAMHATHI BEPIIMHbI
11apa0oJibl, 0Cb CUMMETPUU NTapaboIIbl
63 I'padukn pynkumii: y = kx, y =kx + b,
y=k/x, y=x3, y=VX, y=[X|
64 I'paduku pynkuuii: y = kx, y =kx + b,
y=kK/x, y=X°, y=vX, y=[x|
65 I'padukn pynxmmii: y =kx, y=kx + b,
y=K/X, y=X°, y=vX, y=[x|
66 I'padukn pynxmmii: y =kx, y=kx + b,



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

y:k/X’ y:XS’ FVX’ y:|X|

I'paduku pynkumit: y =kx, y=kx + b,

67
y=K/x, y=x°, y=vX, y=[X|
68 I'padukn pynxmmii: y =kx, y=kx + b,
y=k/x, y=x3, y=VX, y=[X|
69 Kontponbsnas paborta o reme bu6mmotexa [IOK
"OyHKIUKn" https://m.edsoo.ru/7f43ab84
70 [TonsTue uncnoBoit bu6moreka [JOK
MOCJIeA0BATEIHLHOCTH https://m.edsoo.ru/7f43e6¢c6
3amanne MoCIeI0BaTEILHOCTH
71 GE €HTHOU f[i)o MyJIol U popmMyion bubmmoreta LIOK
PEKYPP pMYy pMY https://m.edsoo.ru/7f43ebda
Nn-ro 4jeHa
7 Apudmernueckasi U reoMeTprIecKas bubmorexa [IOK
IIPOTPECCUU https://m.edsoo.ru/7f43ed7e
73 ApudmeTnueckas 1 reomMeTpudecKas bu6muotexa LIOK
Iporpeccuu https://m.edsoo.ru/7f43f3b4
dopmyIiel n-ro 4jeHa apudmMeTndecKon
74 u reI:)OMye MYECKOU II 011‘) fc):cnﬁ CYMMBI bubmorexa OK
P POrpeceHit, cyM https:/m.edsoo.ru/7f43£58a
MEPBBIX N YJICHOB
dopmyIiel n-T'0 4ijieHa apudMEeTHIECKON
75 " r(I:opZeT NYECKOU IT of j::cnﬁ CYMMBI bubmorexa OK
p porp - &y https://m.edsoo.ru/7f43ef2¢c
MEPBBIX N YJICHOB
dopmyIiel n-ro 4ieHa apuGmMeTHIeCKon
76 u rfmzle MYECKOH II 011? j;cnﬁ CYMMBI bubmorexa [IOK
P porp > M https://m.edso0.ru/7f43f0c6
MEPBBHIX N YJICHOB
DopmyIiel n-ro yieHa apudMeTHIECKOU
77 u rgo;’e HYECKOU II 011") j;cnﬁ CYMMBI bubmorera IOK
P POrpeceit, CyM https:/m.edsoo.ru/7f43f72¢
MEePBBIX N YJICHOB
78 @opmybl n-ro 4ieHa apupMeTuIecKoi bubmorexa [{OK

U T€OMETPUYECKON IIPOrpPECCUl, CyMMBI

https://m.edsoo.ru/7{43f8a0
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IICPBLIX N YJICHOB

79

N300paxenue 4ieHoB apupMeTnyeckon
1 T€OMETPUYECKON MPOrpeccuil TOUKaMu
Ha KOOPAMHATHOMU IJIOCKOCTH

80

N3o00paxenne 4ieHoB apupMeTnaeckon
U T€OMETPUYECKOU MPOrpecCcuil TOUKaMu
Ha KOOPJAMHATHOM IIOCKOCTH

81

JIuHeNHbIN U 9KCITOH EHLMAIBHBIN POCT

82

CnoxHbIE IMPOOCHTHBI

bu6moreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHbIE IPOLIEHTBI

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

84

KonTponpHas pabora 1o Teme
"YUy CII0BBIE TOCIEN0BATEILHOCTH "

bubmoteka IJOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpEHnue, 06001ICHNE U
cHUCTeMaTH3alys 3HaHWH. 3aIlnCh,
CpaBHEHHUE, ACHCTBUS C
JCHCTBUTEILHBIMHU UM CIIAMU, YHCIIOBAs
npsimast

86

[ToBTOpEeHue, 0600IICHHE U
cucremMatu3anus 3HaHui. [IporeHTsl,
OTHOUICHUS, PO OPIIHH

87

[ToBTOpEHue, 0600IeHHE U
cucTemaTu3anus 3HaHui. OKpyTiieHue,
npuOIMKEHue, OlleHKa

88

[ToBTOpEHue, 0606IICHUE U
cucreMaTru3auus 3HaHui. Perrenne
TEKCTOBBIX 3a7a4 apu(hMETHICCKHM
crocoooM

bubmoreka IJOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEHue, 00600IICHNE 1

bu6mmoreka [JOK



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

cucrteMaTtu3anus 3HaHui. Perrenne
TEKCTOBBIX 3a7a4 apu(METHUCCKHM
crrocodoom

https://m.edsoo.ru/7f443cd4

[ToBTOpEeHue, 0600IICHHE 1
chucTeMaTHh3alusa 3HaHuil. Pemnrenue

bu6moreka [JOK

20 TEKCTOBBIX 3a/1a4 apu(MeTHIECKUM https://m.edsoo.ru/7f443fea
crnoco0oM
[ToBTOpeHue, 0600IICHHE U

91 CHCTEeMaTHU3allus 3HAHUH. bubmoteka [JOK
[IpeoGpazoBanue anredpandecKux https://m.edsoo.ru/7f444 1ca
BBIPA)KEHUH, JOMYCTUMBIE 3HAUEHUS
[ToBTOpenue, 0600MIeHHE 1

9 CUCTEMATH3aLIMs 3HAHUM. bubmuorexa [JOK
[IpeobpazoBanue anredpanueckux https://m.edsoo.ru/7f444364
BBIPKEHUM, TOMTYyCTUMBIE 3HAUCHUS
[ToBTOpEHue, 00001IeHNE U

93 CHUCTEeMAaTH3allMs 3HAHUH. bubmoteka IJOK
[IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f44462
BBIPAKEHUMN, TOMTYCTUMbIE 3HAUCHUS
[ToBTOpEHuUE, 0600IICHNE 1

04 CHCTeMaTHU3allus 3HAaHUH. bubmoteka [JOK
[IpeoGpazoBanue anredOpandecKux https://m.edsoo.ru/7f444a94
BBIPAKEHUM, TOMMYyCTUMbIE 3HAUCHUS
[ToBTOpEHUE, 0000IICHHE U

95 cucreMatu3anus 3HaHnil. OyHKIUU: bubmoteka [JOK
MOCTPOECHUE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpeHue, 0600IICHHE 1

96 cucTemMaTh3anus 3HaHuii. OyHKINH: bubmorexa HOK

IIOCTPOEHUE, CBOMCTBA N3Y4EHHBIX

https://m.edsoo.ru/7f444144
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GbyHKIUH

97

[ToBTOpeHue, 0600IIeHNE 1
cucrteMaTtu3anus 3HaHu. OyHKIUU:
IIOCTPOEHUE, CBOMCTBA N3Y4EHHBIX
byHKIUH

bu6moreka [JOK
https://m.edsoo.ru/7f44516a

98

IToBTOpeHue, 0600LIIEHNE 1
cucreMatu3anus 3HaHni. OyHKIUHN:
MOCTPOEHUE, CBOMCTBA U3YYCHHBIX
byHKIUH

bu6moreka [JOK
https://m.edsoo0.ru/7f4452e6

99

[ToBTOpeHue, 0600IIeHNE U
cuctemaTu3anus 3Hanui. ['paduaeckoe
pElICHNE YPAaBHEHUN U UX CHCTEM

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

100

[ToBTOpEHUE, 0000IICHHE U
cucTemMaTH3anus 3Hanui. I'paduueckoe
pEIICHKHE YPaBHEHUN U UX CHCTEM

101

Htorosas KoHTpoJibHas paboTta

102

O06001IeHNEe U cucTEMaTU3alys 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

I'eomerpus

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OIMH U3 OCHOBHBIX Pa3/IeNIOB IIKOJbHOW MaTeMaTHUKHU, UMEIOIIHNI CBOEH I1eJIbl0 00ECTIEUUTh N3YYCHUE

CBOMCTB M pa3MepoB (pUryp, WX OTHOIIEHUI M B3aMMHOE DPACIOJOKEHHE, OMUPAETCA HA JIOTMYECKYIO, JOKA3aTeIbHYIO
auHuio. LleHHOCTh W3y4YeHHMs] TeOMETpUM Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHHUsS 3aKiIiO4aeTcs B TOM, 4TO
OOy4YarIIMICS YyYUTCS MPOBOJAUTH JOKA3aTENIbHBIE PACCYXKIEHUS, CTPOUTH JIOTUYECKHE YMO3AKJIIOUEHHMS, JTOKa3bIBaTh



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

WUCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOJIUTH PACCYXIACHHUS «OT TPOTHBHOTO», OTIMYATH
CBOMCTBA OT MIPU3HAKOB, (OPMYIUPOBATh OOPATHBIE YTBEPKICHUSI.

Bropoil 1enpl0 u3ydeHHs TEOMETpUM SBISETCS HCIOJb30BaHME €€ Kak HMHCTPYMEHTa IpU pEIIEHUH Kak
MaTEeMaTHYeCKHUX, TaK M MPAKTUYECKUX 3ajad, BCTPEUAIOIIMUXCS B peardbHON >KuM3HH. OOydaromuiicss MOMKEH HAyIHThCS
OIPENIEIUTh T€OMETPUUECKYIO0 (DUTypy, ONMUCATh CIOBAaMHU JAHHBIA 4YEpPTEX WIM PUCYHOK, HAWTH IUIONIAAb 3E€MEIbHOIO
y4acTKa, pacCuuTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOTO KaOessi Wiu TpeOyeMmble pa3Mepbl rapaxa Jjisi aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpasi, BBIUMCIUTEIbHAS JHHHUS B M3y4yeHUU TeomeTpuu. [lpm pemieHun 3amad MpakTUUECKOTO
XapakTepa OOyYaloUIMICsl YYUTCS CTPOUTh MAaT€MaTHYeCKHE MOJEIM pEATbHbIX JKU3HEHHBIX CUTYallMil, MPOBOIUTH
BBIUKCIICHUS U OIIEHUBATH aJI€KBATHOCTH MOJIYYEHHOT'O Pe3yibTaTa.

Kpaitne BakxHO MOMYEPKHUBATH CBSA3M T€OMETPHH C APYTMMU YYEOHBIMHU MpeIMETaMHu, MOTHBHUPOBATH HCIOIb30BaTh
OIpE/ICNICHUs] TEOMETPUUYECKUX (PUTYp W TOHSATHM, JEMOHCTPUPOBATH MPUMEHEHUE TMOJYYECHHBIX YMEHHH B (U3MKE U
TEeXHUKe. OTH CBs3U Hauboyiee ApKO BUIHBI B Temax «Bekroper», «TpuroHomerpumueckue COOTHOIICHHs», «Meron
koopauHaT» U «Teopema [Tudaropay.

VY4eOHslil kypc «I'eomMeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3iesbl coaepkanus: «I 'eomerpuueckue pUrypsl u ux
CBOMCTBay», «/3MepeHne reoMeTprHuecKux BEIMYNHY», «J[eKapTOBBI KOOPAWHATHI HA TIIOCKOCTHY, «BekTopbl», «lIBrkeHus
I0CKOCTY, «IIpeoOpazoBanus OIOOMS.

Ha uzyuenue yuebHoro xkypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kjacce — 68 yacoB (2 yaca B HEJIeNI0), B 8 Kiacce
— 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIAEPXAHUE OBYUYEHUSA

7 KIIACC

Hauanbnbie nonstus reomerpun. Touka, npsmas, OTpe30K, Jyd. Yroa. Buael yriios. BepTukanbHble 1 CMEXHBIE YIJIBL.
buccekrpuca yrina. Jlomanas, MHOroyronsHuK. [lapayienbHOCTE M IEPIIEHANKYIAPHOCTD MPSMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cUMMETpUU. [IpuMepsl CUMMETpUU B OKPYXKAIOIIEM MHUpE.

OCHOBHBIE MTOCTPOEHUS C TOMOILBIO [IUPKYJIS U IMHENKU. TpeyroiasHuk. BeicoTa, Mennana, OuccekTpuca, MX CBOMCTBA.

PaBHOOEApEHHBIN U PABHOCTOPOHHUI TPEYroJIbHUKU. HEpaBeHCTBO TPEYroJIbHUKA.

CBoiicTBa U MpU3HAKK PaBHOOEAPEHHOTO TpeyroibHUKa. [I[pu3Haku paBeHCTBA TPEYTrOJIbHUKOB.

CBoiicTBa U MPU3HAKHU MMApAJUIENbHBIX MPAMBIX. CyMMa yrioB TPEyroiibHUKa. BHEIIHNE yIriibl TPEYTOJIBHUKA.

[IpssmoyroyibHBIA TpeyrodbHUK. CBOMCTBO MEIMaHbl MPSAMOYTOJIBHOIO TPEYrOJbHUKA, MPOBEAEHHON K TMIIOTEHY3E.
[Ipu3Haku paBeHCTBA MPSMOYTOJIbHBIX TPEYTOJbHUKOB. IIpAMOYTOIBHBIN TPEYTrOIBHUK € yriioM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, Teopema 0 OOJbIIEM YIiie U
0o0JIbIIeH CTOpOHE TPEeYrojdbHUKA. [leprneHuKyIsp U HAKIOHHAS.

I'eomerpuueckoe MecTo ToueK. buccexkrpuca yria v CepeAUHHBIA NEPHEHIUKYISP K OTPE3KY KaK I€OMETPUYECKHE
MECTa TOYEK.

OKpyXHOCTb U KPYT, XOpJla U IHaMETpP, UX CBOIICTBA. B3auMHOe pacrnosioKeHrue OKpPY:KHOCTU U npsimoil. KacarenbHas

M CCKYyIIasA K OKPYXHOCTH. OKPY)KHOCTB, BIIMCAaHHAs B YI'OJI. Bnucannas u onucaHHas OKPYKHOCTH TpCYIrOoJbHHKA.
8 KIIACC

UYerbipéxyronpuuku. [lapamnenorpamm, ero mpu3HAaKM U CBoOWcTBA. YacTHble cllydad NapajjieorpaMMoB
(MpsAIMOYTOJIBHUK, pOMO, KBapaT), UX MPHU3HAKU U CBoiicTBa. Tpamerus, paBHOOOKas Tpamerusi, e€ CBOWCTBA U MPHU3HAKU.
[IpsitmoyrosibHas Tpanemusi.

Meron ynBoenus meanansl. LlenTpansHas cumMerpus. Teopema Paneca u Teopema 0 MPONOPLUUOHAIBHBIX OTPE3KaXx.

CpenHue TMHUY TPEYToJIbHUKA U Tpaneuuu. LIeHTp macc TpeyrojpHuKa.

[Tonobue TpeyroiapbHUKOB, Koddduiment nomodbus. Ilpusnaku momobus TpeyronbHUKOB. [IprumeHeHue momobus mpu
pellIeHUH MPAKTUYECKUX 3a/1a4.



CaoiicTBa momaaei reomMmerpuueckux Guryp. Gopmynsl Ui MJIOMIAAA TPEYroJbHHUKA, MapajuiesiorpaMma, poMoa u
Tparneuuu. OTHOIIEHHE IIIO0IIa1eH TOJOOHBIX QUTYD.

Boruncnenue miomanei TpeyrolbHUKOB U MHOTOYTI'OJIbHUKOB Ha KJI€T4aTol Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [lndaropa npu penieHnN TPaKTUYECKUX 3a4au.

CuHYyC, KOCHHYC, TAHT€HC OCTPOT'O yIJIa IPSIMOYIOJILHOIO TPEYroiabHUuKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
Tpuronomerpuyeckue Gpynkuuu yrios B 30, 45 u 60°.

BrincanHble M LEHTpaJbHBIE YIJIbI, YrOJ MEXKIY KAacaTeIbHOM M XOpAOH. YTJbl MEXAY XOpPAaMU WU CEKYLIUMH.
Brnircannele 1 onmcaHHbBIE YETHIPEXYTOJbHUKU. B3auMHOE pacronokeHue IByX OKpyxkHocter. Kacanwe OKpyKHOCTEH.

OO01Me kacaTeslbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. DOPMYJIbI TPUBEACHUS.

Pemenue TpeyroapsHuKoB. TeopeMa KOCUHYCOB U TeOpeMa CUHYCOB. PelieHne npakTuueckux 3ajad ¢ UCIOIb30BaHUEM
TEOpPEMBbI KOCUHYCOB U TEOPEMbI CUHYCOB.

[TpeobpazoBanue nmoaoous. [logoOrue cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mpou3BENECHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOM3BEICHUH OTPE3KOB CEKYILUX, TEeopemMa O KBajJpare
KacaTeJIbHOM.

Bektop, nnmHa (MOZyJib) BEKTOpa, COHAIPABICHHbIE BEKTOPHI, MPOTHUBOMOJIOXKHO HAMpaBiICHHbIE BEKTOPHI,
KOJUJTMHEApPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMepallud HaJ BeKTOpaMu. Pa3noxeHwe BeKTopa MO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopaunaTel Bekropa. CKajlipHOE NMPOU3BEACHUE BEKTOPOB, IPUMEHEHUE AJI1 HaXOXKJIECHUs
JUIMH U yTJIOB.

JlexkapToBbl KOOpAMHATBl Ha IUIOCKOCTH. YpaBHEHMsI MNPSAMONH M OKPYKHOCTH B KOOpJIMHATaX, IE€peceyeHHe
OKPY>KHOCTEH U psIMBIX. MeToT KOOPAUHAT U €0 MPUMEHEHHE.

[IpaBunbHBIE MHOTOYrojdbHUKHU. J[MHA OKpyXHOCTH. I'pagycHas W paguaHHass Mepa yrjia, BBIYMCICHHE JUIMH OYT
oKpykHocTei. [1nomane kpyra, ceKkTopa, CerMeHra.

JIBUKEHUs TJIOCKOCTU M BHYTPEHHUE CUMMETpUM (Uryp (3J1eMeHTapHble npeacTtaBieHusi). [lapannenbHblil nepeHoc.
[ToBoporT.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE Pe3yJbTAaThl OCBOCHHS ITPOrpaMMbl yUeOHOT0 Kypca «I 'eoMeTpusy XapaKTepU3yrTCs:

1) naTpuoruvyecKoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MAaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHHEM K
JOCTHXKEHUSAM POCCUMCKHX MATEMATHKOB U POCCHMCKOM MAaTEMATUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX NOCTHXKECHUU B
JIPYTUX HAayKax M MPUKIATHBIX chepax;

2) rpaskIaHCKOe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN IPaK/IaHNHA U Peau3alliu €ro Mnpas, MPeCTaBICHUEM O MATEMATHUYECKUX
OCHOBax ()YHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SABJICHHUM, MPOLEAYp TPaKIAHCKOTO 00IIecTBa (Hampumep, BHIOOPHI,
OIPOCHI), TOTOBHOCTBIO K OOCYXJEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHUKEHHI
HayKH, OCO3HAaHHEM BaKHOCTU MOPAIbHO-ITUYECKUX MPUHITUIIOB B ICSITEIILHOCTH YU4EHOTO;

3) Tpya0BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4acCTHE B PEIICHUM MPAKTHUYECKUX 3aJ1ad MAaTEMAaTHUYECKON HaNpaBJICHHOCTH, OCO3HAHHEM
BXHOCTH MaTEMaTUYECKOTO 00pa30BaHMs Ha MPOTSHKEHUN BCEH KU3HU JIJISl YCTICITHON MpodecCHoHaIbHOM ASITEIHOCTH U
pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3ZHAHHBIM BBIOOPOM M MOCTPOCHUEM HHAWBUIYAIHHOM TPAaeKTOPUU OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K HMOILIMOHAJIBHOMY M 3CTETMUECKOMY BOCIPHUATHIO MaTEMaTUYeCKUX OOBEKTOB, 3aJay, pEUICHUM,
paccyXJIeHUH, yMEHUIO BUJETh MAaTEMaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI O O3HAHMSL:

OpUEHTAIMEN B JIESITEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAyYHBIX MPECTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS YEJIOBEKA, IPUPOLI U 00IIECTBA, MTOHUMAHUEM MaTeMaTUYECKON HAyKU KakK cephbl YETOBEUECKOU AESATEIbHOCTH,
ATANoOB €€ Pa3BUTUS U 3HAYMMOCTH JJISl Pa3BUTHS LIMBUIM3ALMH, OBIAJECHUEM S3bIKOM MAaTEMAaTHUKH U MaTeMaTU4YeCKOU
KYJbTYpOH KaK CpeJICTBOM MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEHUIITMMU HaBbIKAMH UCCIIEIOBATEILCKOM NI TEIbHOCTH;

6) puznueckoe BocnuTanue, (OPMHUPOBAHME KYJbTYPbI 310POBbS U IMOLMOHAJIBHOI0 0JIAr OMOJY4YHsi:



TOTOBHOCTHIO MPUMEHSITh MAaTEMaTUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbS, BEICHUS 3I0POBOr0 00pasza *KU3HU
(3m1opoBoe mHTaHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUA W OTHAbIXa, peryisgpHas (u3uyeckas aKTUBHOCTH),
c(hOpMUPOBAHHOCTHIO HAaBbIKA PedIICKCHHU, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO )K€ MpaBa JPYyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHHE:

OpHEHTaIMel Ha MPUMEHEHHE MaTEeMaTWYeCKUX 3HAHWUU JJI1 PEIICHHs 3a7a4 B 00JACTH COXPAaHHOCTH OKPY>KaroIleH
Cpelbl, IUIAHUPOBAHMUSL TOCTYIIKOB W OLEHKM WX BO3MOXKHBIX MOCJECACTBUM MJIsI OKPYKAIOIIEH Cpelibl, OCO3HAHUEM
rJ100aTEHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U ITyTe UX PEIICHUS;

8) apanTanus K N3MEHAKOIIUMCH YCJIOBUAM COLUMAJIBLHOU M PUPOAHOM CpeAbI:

TOTOBHOCTBIO K JACHCTBHUSIM B YCJIOBHUSAX HEOMNPEIEIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3
MIPAKTUYECKYIO JEATEIHHOCTh, B TOM YHCIIE YMEHUE YUYHUTHCS y APYTUX JIOAEH, TPHOOPETaTh B COBMECTHOM ACSITEIHHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIUN U3 OIbITA JPYTHUX;

HEOOXOIMMOCTRI0 B (DOPMHPOBAHWM HOBBIX 3HAHUH, B TOM 4HCIe (OPMYIUPOBATH WJEH, TOHSTHS, TUIIOTE3BI 00
O0BEKTaxX U SIBJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH ACPUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMI0, BOCIIPUHUMATh CTPECCOBYIO CHUTYAllMIO0 KaK BBI30B, TPEOYIOMIUI
KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIC PEIICHUs] U JEHCTBUS, (GOPMYIUPOBATH U OLICHUBATh PUCKU U TIOCIEACTBUA,
(GhopMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIe 1eiCTBUSs

ba3oBble Jiornyeckue aeiicTBus:

e BBIABISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMaTHYECKHX OOBEKTOB, MOHATHN, OTHOIICHUH MEXKTY
MOHATUSAMU, (POPMYJIUPOBATH OMNPEICIICHUS] TOHSATUM, YCTAaHABJIMBATH CYIIECTBEHHBINM MpPHU3HAK KiacCU(UKAIUU,
OCHOBAHUS JIJI1 000OIIESHUS M CPAaBHEHHMS, KpUTEPUH ITPOBOIMMOTO aHAJIN3a;

e BOCHpPHHUMATH, (POPMYIUPOBATh M MPEOOPA3OBLIBATH CYXKJCHHS: YTBEPAUTEIBbHBIC M OTPHUIIATEIIbHBIC, CIUHUYHBIC,
YacTHBIE U 00IIIHE, YCIOBHBIC,



BBISIBIIAITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTHBOpeuMs B (haKkTax, NaHHBIX, HAOMIOACHUAX U
YTBEPXKJICHUSX, MIpeIaraTh KpUTEPUU JJIs1 BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JenaTh BBIBOABI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX W HWHIYKTUBHBIX YMO3aKIIOYEHHH,
YMO3BAKIIFOUEHUN 110 aHAJIOTHUH;

pa3dupaTh JOKa3aTeNIbCTBA MATEMATUYECKUX YTBEPKACHUN (MPSMbIE U OT MIPOTUBHOTO), MPOBOAUTH CAMOCTOSITENILHO
HECIIOKHBIE JIOKA3aTeJhCTBA MAaTeMaTHYeCKUX (PAKTOB, BBICTpaWBaTh apPryMEHTALUIO, TPUBOIWTH MPUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh Croco0 pemeHus yueOHOW 3agaur (CpaBHHMBAaTh HECKOJBKO BapUAaHTOB PEIICHUS, BbIOMpaTh Hambosee
HOAXOIAIINNA C YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3zoBble ucciaenoBare/ibcKkue AeicCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATEILCKHA MHCTPYMEHT MTO3HAHUS, (OPMYIHPOBATH BOIPOCHI, (DMKCUPYIOIIHE
MPOTUBOpEYHE, MPOOJIEMY, CaMOCTOSTEIBHO YCTAaHABIMBATh KMCKOMOE U JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

POBOJIUTH IO CAMOCTOSITEIHHO COCTABJICHHOMY IUIAHY HECJIOXKHBIN SKCIEPUMEHT, HEOOJBIIOE HCCIEN0BAaHUE IO
YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOM;

CaMOCTOSITEILHO  (opMyIHMpoBaTh 00O0OIIEHUs] M BBIBOJALI IO pe3yibTaTaM IPOBEASHHOTO HAOIIOJICHUS,
UCCJICIOBAHUS, OIICHUBATh JOCTOBEPHOCTD MOJYyYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIICHHMIA,

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIJIBUTATh MPEATONOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSX.

Pabora ¢ undopmanueii:

BBISIBJISITH HEAOCTATOYHOCTh U M30BITOYHOCTh MH(GOPMAIINH, TAHHBIX, HEOOXOIUMBIX VISl PEIICHUS 33/1a4H;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3MPOBaTh W HHTEPIPETUPOBATh WH(GOPMAIIMIO PA3IMYHBIX BUIOB U (opm
MIPE/ICTABIICHNUS,

BBIOMpaTh (HOpMY TpEACTaBIICHUS WH(POPMAIMA W WILTIOCTPUPOBATH PEIIaeMbIe 3a/ladd CXEMaMH, JharpaMMaMH,
WMHOM rpaduKoi U uX KOMOUHAIIUSIMU;

OIICHMBATh HAAGKHOCT, WH(POpPMAIMKA 10 KPUTEPHUSAM, TMPEIJIOKCHHBIM YUHTENIEM Wi CHOPMYIUPOBAHHBIM
CaMOCTOSITEIILHO.

KoMMyHuUKaTHBHBbIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBHA:



BOCTIIPUHUMATh U (HOPMYIUPOBATh CYKIEHHS B COOTBETCTBHHM C YCJIOBHSMHU W IEISIMH OOIICHHS, SICHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHMUS
3aJla4yu, KOMMEHTHUPOBATh MOJTYYEHHBIN pe3yibTarT;

B XO/l€ OOCYXIEHHUs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl, MpOOJEeMBbl, periaeMol 3ajgadu,
BBICKA3bIBaTh WJCH, HAICJICHHbIE Ha TIOWCK PEIICHUS, COIMOCTABIATh CBOU CYXKACHHUS C CYXICHHUSIMHU JPYrUX
YY4aCTHUKOB JHAJIOTa, OOHAPY)KWBATh pa3IMUUe M CXOACTBO ITO3WIIMHA, B KOPpeKTHOW Qopme QopmynmnpoBaTh
pa3HOTJIaCHsl, CBOM BO3PAKCHHUS;

MIPEICTABIIATh PE3YJIbTAThl PEIICHUs 3a7aud, DKCIIEPUMEHTA, MCCICIOBAaHUS, MPOEKTa, CaMOCTOATEILHO BBHIOMPATH
dopmar BBICTYIIICHHS C YIETOM 3a/1a4 IPE3CHTALMN U 0COOCHHOCTEN ayqUTOPHH;

MOHMUMAaTh M HCIIONB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBHIYAJILHON pabOThl TPHU PEIICHHH YIEOHBIX
MaTeMaTHYeCKUX 3a/1ay;

MIPUHUMATH 11€1b COBMECTHON JEATEIHHOCTH, TIAHUPOBATh OPTraHU3AIUI0 COBMECTHON Pa0OTHI, pacpeaeisiTh BUbI
paboT, 10roBapuBaThCs, 0OCYXKIATh MPOIIECC U PE3YNIbTAT pabOThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBAaTh B TPYIIOBBIX (QopMax paboThl (00CYXIeHHs, OOMEH MHEHMSIMH, MO3TOBBIE INTYpPMBI U JpYyTHUe),
BBITIOJTHATH CBOIO YacTh PabOTBI M KOOPAMHHPOBATH CBOW JACHCTBUSA C APYTMMH YJCHAMU KOMaHIbI, OIICHWBATh
KauyeCTBO CBOETO BKJIaJa B OOIIUI MIPOAYKT MO KPUTEPHUSIM, CHOPMYTMPOBAHHBIM YUaCTHUKAMU B3aMOJICHCTBHUSI.

PerynsiTuBHBIC YHUBepcalbHbIe YUeOHBbIE 1eiiCTBUS

Camoopranuzanus:

CaMOCTOSITEJILHO COCTABIISITh IJIaH, AJITOPUTM PEILICHHS 3a/1auu (UJTU €ro 4acTh), BBIOUPATh CIIOCO0 pelIeHUs C y4ETOM
UMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUN C
y4€TOM HOBOU MH(pOpMaIuu.

CaMOKOHTp 0J1b, IMOIIMOH AJIbHBbIA UMHTEJLJIEKT:

BJIAJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS MPOLIECCA U pe3yibTaTa pelIeHUs: MaTeEMaTUYECKOM 3a1a4H;
MPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPY PELICHHUH 33/1a4l, BHOCUTh KOPPEKTHUBBI B IESITEIBHOCTD HA
OCHOBE HOBBIX 00CTOSITENILCTB, HAMIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yjibTaTa [AEATEIbHOCTH ITOCTAaBJICHHOW IL€IM W YCJIOBHUSAM, OOBICHATH HNPUYHHBI
JOCTHKEHUSI UITM HEJIOCTHKEHUS 1€, HaXOIUTh OLIMOKY, AaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.



IHPEAMETHBIE PE3YJIBTATBI

K konity oOydenus B 7 Kjiacce 00y4daromuiics MOTYyIUT CIEAYIOMNUE MPEAMETHBIC PE3YIbTATHI:

Pacno3sHaBaTh HW3y4eHHblE T'€OMETpUUECKHE (UTYpbl, ONPENENATh HMX B3aUMHOE PpACIOJIOKEHUE, H300paXxaTh
reoMeTpruuecKkue (QUrypbl, BBIMOIHATh YEPTEXKH MO YCIOBHIO 3adaud. VI3MepsTh JIMHEWHbIE U YIJIOBbIE BEIMYMHBL. Pemiarh
3a/1a4yy HA BBIYHUCIICHUE UJIMH OTPE3KOB U BEJIUYHUH YIJIOB.

Henate rpyOyl0 OLIGHKY JMHEMHBIX M YIJOBBIX BEJIMYMH IPEIMETOB B PEATbHOM JKU3HU, Pa3MEpOB MPUPOJIHBIX
00bexTOoB. Pasnuuars pazmepsl 3THX OOBEKTOB MO MOPSAKY BETUYHHBI.

CTpouTh UEpTEXH K TEOMETPHUUECKUM 33]1a4aM.

[Tonb3oBaThCsl MpPU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIONb30BaTh MPU3HAKKM W CBOMCTBAa pPaBHOOEIPEHHBIX
TPEYTOJIbHUKOB IIPYU PEILICHUM 3aa4.

IIpoBOAUTE JOrMYECKUE PACCYKIECHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[lonp30BaTbCs TNMpU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYrOJBHUKOB, CBOWCTBOM MEIMaHbl, NPOBEAEHHOU K
TUIIOTEHY3€ NPSMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUYECKUX 3a1a4.

Onpenensate MNapaieIbHOCTh MPSAMBIX C TMOMOILIBIO YIJIOB, KOTOpble 00pa3yer ¢ HUMHU cekymas. OnpenesnsTs
MapaJLIETBHOCTD MPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OAHOM NPSIMOM O TOYEK IPYrOM MPSIMOM.

Pemate 3amaun Ha KieT4aToi Oymare.

[IpoBOAUTH BBIYMCICHUS W HAXOAWTh YHCIOBbIE M OYKBEHHbIE 3HAUEHMsI YIJIOB B TE€OMETPUUECKHX 3aJadax cC
UCTIOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yIiIOB, 00pa30BaHHBIX MPHU MEPECEUCHUH TBYX
[apaJUIEIBbHBIX NPSIMBIX CEKYLIEH. Pemars npakTuyeckue 3a1a4y Ha HaXO0XKJAEHUE YIIIOB.

Brnagers mNoOHSATHEM TeOMETPUYECKOr0 MeECTa TOYEeK. YMETb OINpeAeNisiTb OHCCeKTPUCY YIriaa M CepeAUHHBIN
NEPIEHANKYJIIP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

PopMyIUpOBaTh ONPEIEIICHUS OKPYKHOCTH U KPyTra, XOpAbl U JTHAMETPA OKPYKHOCTH, I1OJIb30BATHCSA UX CBOWCTBAMM.
YMeTh NpUMEHSATH 3TH CBOMCTBA MPU PEIICHUHN 3a]1a4.

BrageTs MoHATHEM ONMMCAHHON OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh HaX0oAuTh €€ neHTp. [lomp3oBaThes pakTtamu
O TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTOJIbHUKA NEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEIMHHBIEC MEPIEHIUKYJIISPBI K
CTOPOHAM TPEYTOJIbHHUKA [TEPECEKAIOTCS B OTHOU TOYKE.



Brnamers moHsATHEM KacaTeIbHOM K OKPYKHOCTH, IOJb30BATHCS TEOPEMOW O MEPIEHAMKYISIPHOCTH KacaTEIbHOM M
paaunyca, IpOBEIEHHOTO K TOUKE KaCaHU.

[Tonb30BaThCs MPOCTEHITUMH T€OMETPUYECKUMH HEPABEHCTBAMH, TIOHUMATh X MPAKTUYECKUN CMBICIL

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKUE MTOCTPOEHUS C TOMOUIBIO LIMPKYJIS U JIMHEUKH.

K koH1y 00yuenus B 8 kiacce 00y4aromuics MOJyYUT CIEAYIOIINE TPEIMETHBIE PE3YyIbTaThl:

Pacno3HaBath OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTBHI, IMOJIb30BATHCSI UX CBOMCTBAMHU MpPHU PEIICHUU
reOMETPUYECKHUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOUKH NEPECEUEHUSI MEIUAH TPEYrOJIbHUKA (LIEHTpa Macc) B pELIEHUH 3a/a4.

Brnanerp mnoHsTMEM CpeaHEW JIMHUM TPEYrOJbHMKAa W Tpalelud, IOPUMEHATh HMX CBOWCTBA IIPU PEIICHUU
reoMeTpudeckux 3aaad. [lonp3oBaTtbes Teopemoil daneca U TeOpeMoil 0 MPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX IS
peleHns NPakKTUYECKUX 3a1a4.

[TpuMeHsTh PU3HAKU MTO00US TPEYTOIbHUKOB B PEIICHUN T€OMETPUYECKUX 3a/1ad.

[Tonp3oBaThcs Teopemoit [udaropa 1is perieHns reoMeTpUuIeCcKuX U IpakTUYecKux 3aaad. CTpoUTh MaTeMaTHUECKYIO
MOJIEJIb B ITPAKTUYECKUX 3aJa4axX, CAMOCTOATEIBHO JI€JaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUINHBI.

Brnagets MOHATHSAMU CHUHYCa, KOCMHYCAa M TaHI€HCa OCTPOro yrijia MpsIMOYTOJbHOrO TpeyrojbHuka. [lonb3oBaThcs
STUMH MOHATHUSMHU JIJIs1 PEIICHUS MPAKTUYECKHUX 3a/1a4.

Beruucnare (pa3auyHbIMU cIocO0aMU) TUIOMIAb TPEYTroJbHUKA U TUIOMIAIU MHOTOYTOJBHBIX (PUTYp (MOIB3YSCh, TIe
HEO0OXO0IMMO, KaJTbKYISITOPOM). [I[puMeHATh moTydeHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Brnanerp MOHATUSIMU BIIUCAHHOTO W IEHTPAIBHOTO yIiia, UCHOJIb30BaTh TEOPEMbl O BIHMCAHHBIX yriax, YIrjlax MEXay
XOpJlaMH (CEKYIIUMU) U YIJIe MKy KacaTeJIbHOU U XOPAOW MPH PEIIeHUH FT€OMETPUUYECKUX 3a/1ad.

Bragete NOHATHEM ONKMCAHHOIO YETHIPEXYTOJbHUKA, NMPUMEHSATh CBOWCTBA OMNHCAHHOIO YETBIPEXYTOJIbHUKA IPU
penieHny 3aaad.

[IpuMeHsATh MOJy4YEHHBbIE 3HAHUS HA MPAKTUKE — CTPOMTh MATEMATHYECKHE MOJENW JUIsl 33a4 PEaJbHOM KU3HU U
IPOBOJAUTH COOTBETCTBYIOLIME BBIYMCICHHUS C NPUMEHEHUEM MOA00US M TPUTOHOMETPHUM (IOJIb3YSICh, II€ HEOOXOIHUMO,
KAJIbKYJISITOPOM ).

K xoniy oOydenust B 9 kiaacce o0ydaromuiics MONMyYuT CIAEAYIOINUE MPEIMETHBIC PE3YIIbTaThI:



3HaTh TPUTOHOMETPHYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAxXOAUTh C WX TOMOIIBI0 Pa3UYHBIC DJICMEHTHI
MPSIMOYTOJILHOTO TPEYTOJibHUKA («pEelIeHUuEe TPSIMOYTOJIbHBIX TPEYroJbHUKOBY»). HaxonuTh (C MOMOIIBIO KaJIbKYJIATOPA)
JUTMHBI U yTJIBI JJ11 HETAOJIMYHBIX 3HAYCHUH.

[Tonb3oBaThest  (popMysnaMu TIPUBEICHUS W OCHOBHBIM TPUTOHOMETPUYECKHM TOXIACCTBOM I HaXOXKICHUS
COOTHOIIIEHUI MEX]Ty TPUTOHOMETPUUECKUMHU BETUUMHAMMU.

Hcnonb30BaTh TEOpPEMBl CHHYCOB W KOCHHYCOB JUISl HAXOXACHUS Pa3IUYHBIX AJIEMEHTOB TPEYTOJbHUKA («peIIcHUE
TPEYrOJILHUKOBY ), TPUMEHSThH UX MPHU PEIICHUNU TEOMETPUIECKUX 3a71a4.

Brnagets monsTHAMEH TpeoOpazoBaHHs TOMOOWS, COOTBETCTBEHHBIX 3JIEMEHTOB MOM00HBIX ¢uryp. I[lombp3oBaThcs
CBOMCTBaMHU TIOJI00MSI TTPOU3BOJBHBIX (PUTYpP, YMETh BBIYHUCIATH JIUHBI U HAXOAUTH YIJIBI y OM00HBIX (uryp. [IpumeHsTh
CBOMCTBA MOI00MSI B IPAKTUYECKUX 3aa9ax. Y METh IPUBOUTH IPUMEPHI TIOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tomp30BaThCsl TEOpEeMaMU O TPOW3BEICHUU OTPE3KOB XOPI, O TPOM3BEIACHHHM OTPE3KOB CEKYIIMX, O KBajapare
KAacaTeJIbHOM.

[Tonb3oBaThCsi BEKTOpamMH, MOHUMATh HMX TEOMETPUUECKUN M (PU3WYECKUI CMBICH, MNPUMEHITh HMX B PEIICHUU
reoMeTpUYEeCKuX U Pu3nyeckux 3ajad. [[puMeHsTh cKalspHOe MPOU3BEICHIE BEKTOPOB I HAXOXKICHUSI IJTUH U YTJIOB.

[Tonb30BaTBCS METOMOM KOOPAMHAT HA TUIOCKOCTH, NMPHUMEHSTh €r0 B PEIICHHH T€OMETPUYECKHX M ITPAKTHYECKHUX
3aad.

BrnageTs MOHATHSAMH TPABHIIBHOI'O MHOTOYTOJIbHHUKA, JJIMHBI OKPYXKHOCTH, JUIMHBI AYTM OKPY)KHOCTH W paJHaHHOU
MEpBI yIia, YMETh BRIYUCIATH TUIONIAb KpyTa U ero yacteil. [[puMeHsITh moTydeHHbIe YMEHHS B TPAKTUYECKUX 3aa9ax.

HaxoauTe ocu (Ui 1IEHTPBI) CAMMETPUH QUTYD, TPUMEHSTH IBHXKCHHSI TUIOCKOCTH B TIPOCTEHIIINX CIydasx.

[IpuMeHsTh TOJTyYeHHbIC 3HAHWS HA MPAKTHKE — CTPOUTHh MAaTeMAaTUYECKHWE MOJETH IS 3a]ad peajbHON KU3HU U
MPOBOAUTH COOTBETCTBYIOIINE BHIUUCICHUS C TMPUMEHEHUEM MOJ00US U TPUTOHOMETPUYECKUX (YHKIUN (TIONIB3YSCh, TIIE
HE00XO0IUMO, KAJIbKYIIITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3ieoB U TeM uudpoBbie
Ne n/m P Kourposbhbie | TIpakruyeckue (acbp )
NMpOrpaMMbl Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
[Ipocrelimme reomerpuyeckue GUrypsl u
1 I/If cBoiicTBa. M3me ZpHI/Ie FCOMeq”)F I/I}"II;CKI/IX 14 bubmoreia LIOK
) p P https://m.edsoo.ru/7f415e2e
BEJIMYMH
2 TpeyronbHUKHN 22 1 bubamorexa [IOK
https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHbIE TIPSIMBIE, CYMMa YIJI0B 14 | bu6motexa [IOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb U KpyT. ['eomerpuueckune 14 | bubmmoteka LIOK
IIOCTPOEHUA https://m.edsoo.ru/7f415¢e2e
. bubmmoreka [JOK
I1 4 1
> OBTOPCHHC, 0000MICHHE 3HAHMIi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 0



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

8 KUIIACC

KoanuectBo yacos JIeKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM uugposbie
Ne n/mm P Konrtpoiasbnsie | IlpakTnueckue (uubp )
NPOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 YeTbIpEXYTOJIbHUKU 12 1 bubmorexa [OK
https://m.edsoo.ru/7f417e18
Teopema @aneca u reopema o
2 IPOMOPIMOHATBHBIX OTpe3Kax, MoJ00HbIE 15 1 Bubmoreia LIOK
porop pesikax, oA https://m.edsoo.ru/7£417e18
TPEYroJIbHUKU
[Inomans. Haxoxaenue mionmanen
e A i Bu6otexa LIOK
3 TPEYTOJIbHUKOB U MHOT' OYT'OJIbHBIX (UTYD. 14 1
https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX HUTyp
4 Teopema [ucdaropa u Hagana 10 | bubmorexa [{OK
TPUTOHOMETPUU https://m.edsoo.ru/7f417¢e18
VYriel B OKpy>KHOCTH. BriicaHHbIE U
5 OINMCAHHBIE YETHIPEXYT OJIBHUKU. 13 : bubmmotexa [IOK
KacarenbHblie k okpyxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKPYX HOCTEN
6 [ToBTOpeHue, 0600IIeHIE 3HAHUI 4 1 bubmorera TIOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KUIIACC

KoanuectBo yacos JIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/mm P Konrtpoasbnsbie | IlpakTHyeckue (ubp )
NpOrpaMMbl Bcero o0pa3oBaTesibHbIEC
padoThI padoThI
pecypcsl
: Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 ! bubmuotexa [IOK
CHHYCOB. PenieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) ITpeoOpazoBanue nogodus. Merpuueckue 10 | bubmorexa L{OK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
3 BexTopb! 12 | bu6moreka [JOK
https://m.edsoo.ru/7f41al2c
bubmoreka IJOK
4 JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
IIpaBunbHBIE MHOTOYTOJIBHUKH. [{nHa
5 OKPYXHOCTH M IJIOIIA/Ib Kpyra 8 butmmorexa TIOK
by n H., pyre. https://m.edsoo.ru/7f41al2c
Beruucnenne miomaaen
bubmioreka [IOK
6 6
Hpwskenis 0ckocTH https://m.edsoo.ru/7f41al2c
. [ToBTOpenue, 0000IIeHNE, CHCTEMATH3AITUS . ) bubmioreka [IOK
3HAHUHU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Hara nupposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcsl
| [Ipocreiimme reoMeTpudecKue | bubmmoreka LIOK
00BEKTHI https://m.edsoo.ru/8866b724
bubmuoreka LIOK
2 MHOroyroiabsHuK, JOMaHast 1 1
https://m.edsoo.ru/8866cbba
bu6mnoreka [JOK
3 CMexHbIE U BEpTUKAJIbHBIE YTIIbI 1
https://m.edso0o.1u/8866¢5c0
bu6mmoreka [JOK
4 CMexHbIE U BEpTUKAIBHBIE YTJIIbI 1
https://m.edsoo.ru/8866c7be
5 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1
6 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1
7 CMeXHbIe U BEpPTUKAJIbHBIE YTJIbI 1
8 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1
H3mepeHne TMHENHBIX U YTIJIOBBIX
9 BEJIMYMH, BBIYMCIEHHE OTPE3KOB U 1
YTJI0B
W3mepeHue TMHENHBIX U YTIIOBBIX
bubmioreka [IOK
10 BEJINYUH, BBIYUCIIEHUE OTPE3KOB U 1
https://m.edsoo.ru/8866c3ea
YTJIOB
H3mepeHune IMHERHBIX U YTIIOBBIX
11 BEJIMYUH, BBIYMCIIEHUE OTPE3KOB U 1
yTJI0B



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

N3mepeHne MTMHENHBIX U YTIJIOBBIX

12 BEJIMYMH, BBIYMCICHUE OTPE3KOB U
YTII0B
[Tepumetp u romanp ¢uryp,
13 COCTAaBJICHHBIX U3
MPSIMOYT OJIBHUKOB
[epumeTp u omans Guryp,
14 COCTAaBJICHHBIX W3
IPSIMOYT OJIbHUKOB
[loHsiTHE O paBHBIX TPEYTOIBHUKAX
15 Y TIEPBUYHBIC TIPEACTABJICHUS O bubmorexa [OK
https://m.edsoo.ru/8866ce80
paBHBIX GUTypax
16 Tpu npusHaka paBeHCTBa bubmuorexa LIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npuzHaka paBeHCTBa bubmmorexa [IOK
TPEYroIbLHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npuzHaka paBeHCTBa bubmmorexa LIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866¢e01e
Tpu npusHaka paBeHCTBa
19 TPEYrOJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
11 Tpu npuzHaka paBeHCTBa bubmuotexa LIOK
TPEYTOJILHUKOB https://m.edsoo.ru/8866e88e
2 [Ipu3Haku paBeHCcTBa
MIPSIMOYT OJIBHBIX TPEYT OJIbHUKOB
73 [Ipu3Haku paBeHcTBa

IpAMOYT OJIBHBIX TPCYT' OJIbHUKOB



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

CBOMCTBO MEIUAHBI

24 MPSIMOYTOJILHOTO TPEYT OJIbHUKA, bubmioreia LIOK
. N https://m.edsoo.ru/8866e9ec
IIPOBEAEHHOMN K THUIIOTEHY3€
CBOMCTBO M€MaHBI
25 NIPSIMOYT OJIBHOT'O TPEYT OJIbHUKA,
NIPOBEAEHHON K THIIOTEHY3€
26 PaBHOOEnpEHHBIE 1 bubmmoteka LIOK
PaBHOCTOPOHHHE TPEYI OJILHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBOMCTBa bubmmorexa [IOK
pPaBHOOEIPEHHOT O TPEYTOJIbHUKA https://m.edso00.ru/8866d880
)3 [Ipu3Haku u cBoMCTBa bubmuoreka LIOK
paBHOOEIPEHHOI O TPEYTOJIbHUKA https://m.edso0o.ru/8866d880
29 [Ipu3HaKku u CBOMCTBa bubmmoreka [IOK
pPaBHOOEIPEHHOT O TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepagenctBa B reomerpun
31 Hepasenctsa B reomeTpun bubmmorexa [IOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reomerpun
33 HepaBeHnctsa B reomeTpun
34 [IpsiMOYTOJIBHBIN TPEYTOJIBHUK C bubmmorexa LIOK
yriom B 30° https://m.edsoo.ru/8866eb22
35 IIpstMOyT OJIBHBIN TPEYTOJIBHUK C
yriioM B 30°
36 KonTtponbsHas paborta o reme bubmuoreka LIOK
"TpeyrosbHuKN" https://m.edsoo.ru/8866ecbc
37 [TapannensHbie npsiMbIE, UX bubmmorexa [IOK
CBOMCTBa https://m.edsoo.1u/8866ef64
38 [Tareiii mocrynat EBkimnaa



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64

39

Hakpect nexamue,
COOTBETCTBEHHBIC U
OHOCTOPOHHHME YTJIbI,
00pa30BaHHBIE MPU MTEPECCUCHUH
napajvIeIbHBIX MPSIMBIX CEKYIIeH

bu6mmoreka [JOK
https://m.eds00.ru/8866f086

40

HaKPCCT JICKAue,
COOTBECTCTBCHHBIC U
OAHOCTOPOHHHUC YTJIbI,
O6paSOBaHHBIe IIpH NEPECCUCHUU
MnapaJuiCJIbHbIX IMTPAMBIX ceKymeﬁ

41

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OOHOCTOPOHHHUE YTJIbI,
00pa3oBaHHbIE NPU TEPECEUECHUH
NapajuieabHbIX IPSIMBIX CEKYILEH

42

HakpecTt nexarue,
COOTBETCTBECHHBIC U
OJTHOCTOPOHHU € YTJIbI,
00pa30BaHHbBIC TIPU TTEPECCUCHUN
napasuiesIbHbIX MPSAMBIX CEKYIICH

43

Haxkpect nexanue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHU € YIJIBI,
00pa30oBaHHbBIC TIPU MTEPECEUCHUN
MapajuieIbHbIX MPAMBIX CEKYIIEH

bubmioreka [IOK
https://m.edsoo.ru/88663b0

44

[Ipu3Hak nmapauieIbHOCTH NMPSIMBIX

yepe3 paBeHCTBO PACCTOSHUM OT
TOYEK OAHOU IPSIMOM 10 BTOPOM
MPSIMOU



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

[IpusHak napauieabHOCTH NPSIMBIX
Yyepe3 paBeHCTBO PACCTOSHUM OT

45
TOYEK OAHOW IPSIMOM 0 BTOPOU
MPSIMOU
bu6mmoreka [JOK
46 CymMa yriioB TpeyroJibHUKa
https://m.edso00.ru/8866{630
47 CymMa yriioB TpeyroJibHUKa brbmorexa OK
4 T peyr https://m.edsoo.ru/8866f8ba
48 BHemnue yriisl TpeyroJibHUKa brbmorexa [OK
YHIRLTPEYT https://m.edsoo.ru/8866faSe
49 Bremnue yriisl TpeyrojibHUKa
Kontponbhas pabora o reme
" bubmotexa [JOK
50 [TapaiensHble npsiMble, CyMMa
" https://m.edsoo.ru/8866fe6e
YTJI0B TPEYTOJbHUKA
51 OKpy>XHOCTb, XOP/Ibl U AUAMETP, UX bubmoteka [JOK
CBOMCTBa https://m.edso0.ru/88670800
52 KacarenpHas Kk OKpy>KHOCTH bubmioreia [TOK
Py https://m.edsoo.ru/88670e9a
53 OKpy»KHOCTb, BIMCAaHHAs B yTOJl
54 OKpyXHOCTb, BIMCaHHAsI B yTOJ
55 ITonsitue o 'MT, npuMmeHeHue B bubmmorexa [IOK
3aJa4ax https://m.edso00.ru/8867013¢
56 [Tonarue o 'MT, npumeHnenue B bubmioreka [IOK
3aJjadax https://m.edso00.1u/88670508
buccekrpuca u cepequHHBIN
57 MEePIEeHIUKY ISP KaK
reOMETPUYECKHE MECTA TOUEK
58 OKpy>XHOCTb, OMTMCaHHAsI OKOJIO bubmotexa [JOK



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

TPEYTrOJIbHUKA https://m.edso00.ru/88670a62
59 OKpy>KHOCTb, OITUCaHHAs OKOJIO !
TpeyroJbHUKa
60 OKpy>XHOCTb, BIIUCAHHAS B | bubmotexa [JOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>XHOCTb, BITUCAHHAS B :
TPEYTOJIbHUK
2 [Ipocreiimme 3agaun Ha | bubmmoreka LIOK
IIOCTPOCHUE https://m.edsoo.ru/88671188
63 [Ipocreiimue 3agauun Ha | bubmuorexa [IOK
IOCTPOEHUE https://m.edsoo.ru/886712d2
KonTtponbshas pabora o reme
64 "OKpYyKHOCTb 1 K 1 bubmorera TIOK
Py pYT: . https:/m.edsoo.ru/88671462
I'eomerpuueckue nocTpoeHus
[ToBTOpEHKE 1 000OIIICHIE 3HAHUM
65 OCHOBHBIX IOHSITUH U METO/10B 1 bubmmorexa [IOK
8 https://m.edso0.r/386715b6
Kypca 7 Kiacca
bu6mmoreka [JOK
4 1
06 TOroBast KOHTPONLHAA padoTa https://m.edsoo.ru/886716ec
[ToBTOpEeHME U 0000IIIEHNE 3HAHHH
67 OCHOBHBIX IIOHSTHH U METOIOB 1
Kypca 7 Kiacca
[ToBTOpeHue n 06001IeHIE 3HAHUI
. bu6mmoreka [JOK
68 OCHOBHBIX IOHSITUIA U METO/IOB 1
https://m.edso0o.1u/886719bc
Kypca 7 kjacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

8 KUIIACC

KoanuectBo yacos DJIEKTPOHHBIE
Ne ara uudposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue A p
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
. [Tapannenorpamm, ero npu3Haku v : bubmmorexa LIOK
CBOMCTBA https://m.edsoo.ru/8867 1af2
) [Tapamenorpamm, ero Npu3HaKku U | bubmmoreka LIOK
CBOMCTBA https://m.edsoo.ru/8867 1cal
3 ITapannenorpamm, ero npu3HaKku U | bubmuorexa [IOK
CBOMCTBA https://m.edsoo.ru/8867 1ca0
YacTHble cay4yau napajienorpaMMoB
4 (mpsimo OJJ-'IIzII-III/IK (I))M6 KBa, paT) ux 1 bu6mmorexa [IOK
pAMOYT J POMD, KBazpat), https://m.edsoo0.ru/8867 1dea
MPU3HAKU U CBOWCTBA
YacTHble c1y4yau napajienorpaMMoB
5 ( HZI}IH/IK pM6 KB ; T), UX 1 brbmiorexa LIOK
MPAMOYTOR L POMD, KBaApAT), https://m.edso00.ru/8867120
MPU3HAKH ¥ CBOWCTBA
YacTHble caydyau napauiesaorpaMMoB
6 (mpsmo OJIf:H/IK (I))M6 KBa, paT) ux 1 bubmorera TIOK
prvioyr Ny P ’ AP https://m.edso00.ru/8867209¢
MPU3HAKHU U CBOMCTBA
bu6mmnoreka [JOK
7 T 1
patietust https://m.edsoo.ru/88672358
g PaBHOOOKas 1 IpsSIMOYTOJIbHAS | bubmuoreka LIOK
Tpamenuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas 1 IPSAMOYT OJIbHAS | bubmmorexa [IOK
Tpanenuu https://m.edsoo.ru/88672858
10 Merton ynBoeHus MeIHaHbl 1 bubmmorexa [IOK



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

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

bu6mmoreka [JOK
11 lenTpanbHas cumMMeTpus
https://m.edsoo.ru/88672b14
12 KonTtponsHas pabota mo reme bubmmorexa [IOK
"YeTpIpEXYTroabHUKN" https://m.edsoo.ru/88672c9a
13 Teopema @aneca u reopema o bubmmoreka [IOK
NPOIIOPLIMOHAIIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a
bubmioreka [IOK
14 CpenHsist TMHUS TPEYTOJbHUKA
https://m.edsoo.ru/88672e0c
15 CpenHsist TMHUS TPEYTOJIbHUKA bubmorexa [OK
PeA Rl https://m.edsoo.n/88672138
16 Tpaneuus, e€ cpennsis TMHUS brbmioreia LIOK
PAIIEIt, €€ Cpet https://m.edsoo.r/88672358
N bubmoteka [JOK
17 Tpanerus, e€ cpeqHsst TUHUS
https://m.edsoo.ru/88673064
bu6mmoreka [JOK
18 [IponopimonanbHbIE OTPE3KU
https://m.edso0.ru/88673794
bu6mmoreka [JOK
19 IIpormopuroHanbHbIE OTPEIKU
https://m.edso0.ru/88673794
bubmioreka [IOK
20
Hetrtp macc B Tpeyropitike https://m.edsoo.ru/886738fc
bu6mmoreka [JOK
21 [TonoOHbIE TpEyro
AODHEIE TPEYTOTLHIIH https://m.edsoo.n/88673a78
2 Tpu npusHaka noao0us bubmuorexa [IOK
TPEYTOJILHUKOB https://m.edsoo.ru/88673bae
3 Tpu npusHaka nogpodust bubmuoreka LIOK
TPEYrOIbHUKOB https://m.edsoo.1u/88673d52
24 Tpu npusHaka momgoous bubmmorexa [IOK



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

TPEYTOJIbHUKOB

https://m.edsoo.ru/8867400e

Tpu npusHaka noao0us

25
TPEYTOJIbHUKOB
26 [TpumeHneHune mogooUs IpU pelIeHnn
MIPaKTUUYECKUX 3a/1a4
7 KonTtponbsnas paborta o reme bubmmoreka [IOK
"I[TonoOHbIE TPEYTrOJbHUKN" https://m.edsoo.ru/8867445a
)3 CaoiicTBa miomnaaen bu6mmoreka [JOK
reoMeTpudeckux Guryp https://m.edsoo.ru/886745fe
29 DopmyJibl 1S TUIOIATN bubmuorexa [IOK
TPEYTOJIbHUKA, NIapajjerorpaMmma https://m.edso0.ru/88674860
30 @opMyIibl AJIA I01A N bubmuoreka LIOK
TPEYroabHUKA, ITapajeaorpaMmmMa https://m.edsoo.ru/88674a22
31 @opMyIIbl AJ1s TIIOMAN bubmmoreka [IOK
TPEYroJIbHHUKA, NIapajieiorpaMmma https://m.edsoo.ru/88674a22
1 @opMyIibl AJIs MI01IAIN bubmmoreka LIOK
TpEyroJabHUKA, ITapajieaorpaMmma https://m.edsoo.ru/88675288
13 @opMyJIbI 1T MI0IIAN bubmoreka LIOK
TPEYroabHUKA, ITapajaeaorpaMmmMa https://m.edso00.ru/8867542¢
34 Brruncaenue miomaaei CIoKHbIX bubmorexa [JOK
buryp https://m.edsoo.ru/88674¢78
35 [Tnomanu ¢uryp Ha KIeT4aTon bubmioreka [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomanu nogoGHeIX Guryp
37 [Tnomaau nogo0HBIX GUTYyp
13 3ajauu ¢ MPaKTUY €CKUM bubmotexa [JOK

collepyKaHuEM

https://m.eds00.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
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https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

39 3aJayu ¢ NPaKTUY ECKUM bubmotexa [JOK
co/iepKaHueM https://m.edsoo.ru/88675684
40 Penenue 3ama4 ¢ mOMOIIBI0 METOAA bu6moreka [JOK
BCIIOMOTaTeIbHOW MJIOLIAIN https://m.edsoo.ru/88674190
41 KonTtponsHas pabota mo reme bubmotexa [JOK
"ITnomans" https://m.edsoo.1ru/8867579¢
47 Teopema Iludaropa u eé bubmotexa [JOK
IIPUMEHEHUE https://m.edso00.ru/88675918
43 Teopema [Iudaropa u eé bubmmoreka LIOK
IIPUMEHEHUE https://m.edso00.ru/88675918
44 Teopema Iludaropa u eé bubmuorexa [IOK
IIPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [ludaropa u eé
MIPUMEHEHUE
46 Teopema [udaropa u eé
MpUMEHEHUE
Omnpenenenre TPUTOHOMETPUY €CKIX
HKIIMI OCTPOTO yria
47 1('11)[})]$IM0y1"OJ'II)HI())FO T}I;l;erJ'II)HI/IKa, butmmorexa [IOK
https://m.edso0.ru/88675d32
TPUTOHOMETPUUYECKUE COOTHOLICHUS
B IIPSIMOYT OJIBHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubmotexa [JOK
TOXKJIECTBO https://m.edso0.ru/88675144
49 OCHOBHO€E TPUTOHOMETPUYECKOE
TOXKI€CTBO
50 OCHOBHOE TPUT'OHOMETPUYECKOE
TOKJ€CTBO
51 KonTtponeHas paborta o reme bubmmoreka [IOK



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

"Teopema [Iudaropa u Hauana

https://m.edsoo.ru/8a1407e8

TpUTOHOMETpUH"
57 BnincanHbie U lIeHTpaIbHbIE YIIIbI, bu6mmoreka LIOK
YTOJI MEXIY KacaTeIbHON U XOpA 0 https://m.edsoo.ru/8a1415b2
53 BrucanHble U IEHTpaJIbHbBIE YTIIbI, bubmmorexa LIOK
YroJ MEKIy KacaTelbHOU U XOpAOU https://m.edsoo.ru/8a141940
54 BnucanHnsle 1 eHTpalbHbIE YTJIbI, bubmmorexa [IOK
YroJI MEXJy KacaTellbHON U XOpA 0N https://m.edsoo.ru/8a141b34
55 VYTriabl MeXAy XOpJaMHu U CEKYIUMU
56 VYriabl MEXIy XOpJaMHi U CEKYIIUMH
BrnucanHnble u onucaHHbIe
N bu6mmoreka [JOK
57 YEeThIPEXYT OJIbHUKH, UX IPU3HAKU U
. https://m.edsoo.ru/8a140f86
CBOMCTBa
Bnucannsie u onucanHbie
N bubmoteka IJOK
58 YEThIPEXYT OJIBHUKH, UX NIPU3HAKU U
. https://m.edsoo.ru/8a1416d4
CBOliCTBa
Bnicannbie u onucaHHbIe
, bubmotexa [JOK
59 YeThIPEXYT OJIbHUKH, UX MIPU3HAKU U
Ny https://m.edsoo.ru/8al1416d4
CBOMCTBa
[IpumeHeHne CBOMCTB BIIMCAHHBIX U
60 OIMCAaHHBIX YEThIPEXYT OJIbHUKOB MTPU
pELIEHNH T'eOMETPUUECKHX 3a/1a4
[IpumeHeHne CBOMCTB BIMCAHHBIX U
61 OIKCaHHBIX YEThIPEXYT OJIbHUKOB MPU
pelLIeHUU T€OMEeTPUUECKHUX 3a1a4
62 BzaumHoe pacnonoxenue 1Byx bubmoteka [JOK
OKPYKHOCTEM, 001111e KacaTelbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanmne okpyxHOCTEH bubmotexa [JOK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

https://m.edsoo.ru/8al1410a8

KonTtponwsnas pabora o teme "Yriisl

bu6mmoreka [JOK

64 B OKpPY’KHOCTH. Brincannsle u 1
" https://m.edsoo.ru/8a141c88
OIMHMCAHHBIC YETHIPEXYT OJIbBHUKU
[ToBTOpEHNE OCHOBHBIX MOHSITHI 1
65 METOJIOB KYpCOB 7 U 8 KJIacCoB 1 bubmorexa OK
A yp . ’ https://m.edsoo.ru/8al41ddc
00001IeHNE 3HAHUN
IToBTOpEHHE OCHOBHBIX MOHATHI U
bu6mmoreka [JOK
66 METOJ0B KYpCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/8al4lefe
0000111eHYE 3HAHUN
bubmioreka [IOK
67 nu §) 1
TOroBas KOHTposbHAs pabota https:/m.edsoo.ru/8a142368
[ToBTOpEHUE OCHOBHBIX MOHATUN U
bu6mmoreka [JOK
68 METOJI0B KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/8al1420ac
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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9 KIIACC

KosmuecrBo yacos JIEKTPOHHBIE
Ne ara undpoBbie
Tema ypoka Konrpoasnsie | Ilpakruyeckue a p
n/n Bcero H3yYeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypcsl
| Omnpeznenenne TPUTOHOMETPUUECKUX | bubmmoteka LIOK
¢yHkumii yriaos ot 0° 1o 180° https://m.edsoo.ru/8a1424bc
2 DopMyJibl TPUBEIECHUS 1
3 Teopema KOCUHYCOB 1 bu6amorexa [IOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6moreka [JOK
5 T 1
COPENE KOCHIYCOR https://m.edsoo.ru/8a142d5e
6 Teopema cuHycoB 1 bubmorera [IOK
https://m.edsoo.ru/8al42e8a
Teopema cuHycOB 1
Teopema cuHycoB 1
9 Haxoxnenue 1uiMH CTOPOH U BEIHYUH | bubmuorexa [JOK
YIJI0B TPEYI OJILHUKOB https://m.edsoo.ru/8a1430b0
bu6moreka [JOK
1 P 1
0 CHICHHE TPEYTOMLHIKOB https://m.edsoo.ru/8al142ac0
bu6moreka [JOK
11 Petienne TpeyroibHUKOB 1
https://m.edsoo.ru/8al142ac0
12 Pemenue TpeyroibHUKOB 1 butmmorexa TIOK
https://m.edsoo.ru/8al142ac0
13 Pemenue TpeyroabHUKOB 1 bubmmorexa TIOK
https://m.edsoo.ru/8al42ac0
14 [IpakTuueckoe mpuMeHEeHNE TEOPEM | bubmorexa [IOK
CHHYCOB U KOCHUHYCOB https://m.edsoo.ru/8al142¢c3c



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

HpaKTqucxoe IMIPUMCHCHHUC TCOPEM

15 CHUHYCOB U KOCHHYCOB

16 KonrtponpHas pabota 1o reme bubmuotexa LIOK
"Pemienue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a

bu6moreka [JOK

17 [TonsiTre o mpeoOpa3oBaHUU MOIO00US hitps://m.edsoo.rw/8al 43ab0

13 COOTBETCTBEHHBIC DJIEMEHTHI bu6moreka [JOK
nofo0HBIX (HUryp https://m.edsoo.ru/8al143de4

19 COOTBETCTBEHHBIE AIIEMEHTHI
MOI00HBIX (HUTYP
Teopema 0 MpOU3BEIEHUHN OTPE3KOB

20 XOpA, TeOpeMa O IPOU3BEIECHUN bubmuotexa LIOK
OTPE3KOB CEKYILUX, TEOpEMa O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeIbHON
Teopema 0 npou3BeIEHUN OTPE3KOB

)1 XOpJ1, TeOpeMa O MPOU3BEIECHUN bubmorexa [{OK
OTPE3KOB CEKYIIHX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTelbHON
Teopema 0 MpPOU3BEIEHUN OTPE3KOB

2 XOpA, TeopeMa O MPOU3BEICHUN bubmmotexa [IOK
OTPE3KOB CEKYIHX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTelbHON

73 [IpumeHeHue TEOpPEM B PEIIEHUUN bubmotexa [IOK
FeOMETPUUECKUX 3a7a4 https://m.edsoo0.ru/8a143106

24 IIpumenenue TeopeM B pelIeHUU bubmuotexa LIOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a1443fc

75 [IpumeHeHue TEOpPEM B pPEIIECHUUN bubmorexa [IOK
FeOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578

26 KonrtponeHas pabota o teme bubmuotexa [IOK

"IIpeobpa3zoBanue mogoousl.

https://m.edsoo.ru/8al1447a8



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
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MeTtpudeckre COOTHOIIECHUS B
OKpY>KHOCTH"

Onpenenenue BEKTOPOB. PUBHUECKHUI 1

bu6moreka [JOK

27
T€OMETPUYECKHI CMBICT BEKTOPOB https://m.edsoo.ru/8a144960
)3 CnoxxeHue U BBIMUTAaHUE BEKTOPOB, bubmorexa [IOK
YMHOXXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144a8¢c
29 ClioxeHre U BBIYUTaHUE BEKTOPOB, bubmotexa [JOK
YMHOXXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CnoxxeHue U BBIMUTaHHUE BEKTOPOB,
YMHOKEHHUE BEKTOPA HA YUCJIIO
31 Pa3znoxxenue BeKTopa 1mo J1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6 K
32 Koopaunate! BekTopa nosmorexa O
https://m.edsoo.ru/8al44fbe
CkaisipHO€ TPOU3BEEHIE BEKTOPOB,
bu6moreka [JOK
33 €ro MpUMEHEHUE I HaX0XKAEHUS IJTMH
https://m.edsoo.ru/8a14539¢
U yTJIOB
CkansipHoe mpou3BeeHUuE BEKTOPOB,
34 €ro NpuMeHeHH e I HaXOXKICHUS JJTHH brbmorexa [OK
P A A A https://m.edsoo.ru/8a14550e
U YTJIOB
bubmioreka [IOK
35 Pemenue 3a1a4 ¢ IOMOIIbIO BEKTOPOB
https://m.edsoo.ru/8al44c3a
bu6moreka [JOK
36 Pemenue 3a1a4 ¢ NOMOIIbIO BEKTOPOB
https://m.edsoo.ru/8a1458c4
37 [IpumeHeHne BEKTOPOB 1JIsl pEIICHHS
3a/1a4 (PU3HKH
18 KonrtposnpHas pabota 1o reme bu6mmoreka LIOK
"BekTopsr" https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPAUHATHI TOYEK HA

IIJIOCKOCTH



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
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bu6moreka [JOK

40 YpaBHEeHUE NIPAMON
https://m.edsoo.ru/8al45c48
41 YpaBHEeHUE NPAMON
42 VYpaBHEHHE OKPYKHOCTH brtmmorera TIOK
https://m.edsoo.ru/8a14635a
43 KoopauHatsl TO4ek nepecedeHust bubmmotexa LIOK
OKPYKHOCTH U IIPSIMOK https://m.edsoo.ru/8a146620
MeTo KOOpIAUHAT TP PEIICHUN
44 reOMETPUYECKUX 3a]a4, IPAKTHYECKUX
3a1a4
MeTox KOOpAMHAT IPU PEILIECHUN
45 TEOMETPUYECKHX 3a]1a4, TPAKTUIECKUX
3a1a4
MeToa KOOpAUHAT IMPU PEUICHUN
46 TEOMETPUYECKUX 3a]1a4, MPAKTHIECKUX
3a1a4
KonTtponsHas pabota o teme
47 "JlekapTOoBbl KOOPAUHATHI HA bromiorexa IOK
" https://m.edsoo.ru/8al46e0e
MJIOCKOCTH
43 IIpaBunbHBIE MHOTOYT'OJIBHUKH, bubmmotexa [IOK
BBIUUCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
49 Yucno n. J{nmHa OKpy>KHOCTH bu6amorexa [IOK
https://m.edsoo.ru/8a1472c8
bu6moreka [JOK
>0 Hucro x. Jlmmna okpyxkHocTh https://m.edsoo.ru/8a14714¢
51 JlnmuHa 1yru OKpY>KHOCTH
52 Pannannas mepa yria bubmorexa [TOK
https://m.edsoo.ru/8al14714c
53 [Inomane kpyra, cekropa, CerMeHTa bugmiorexa IOK

https://m.edsoo.ru/8a147426



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426

bu6moreka [JOK

>4 ILnomaze kpyra, CeKTOpa, CerMeHTa https://m.edsoo.ru/8a147750

bubmoreka IJOK

55 [Tnomanp kpyra, ceKkTopa, cermeHTa

https://m.edsoo.ru/8a147750
bu6moreka [JOK

56 [TonsiTHE O ABMIKEHUH TIIIOCKOCTH

https://m.edsoo.ru/8a147c82
. bu6moreka [JOK
57 ITapannenbHblil IEPEHOC, TOBOPOT
https://m.edsoo.ru/8a147f16

58 [TapayienbHbIl IEPEHOC, IIOBOPOT butamorera [IOK

https://m.edsoo.ru/8a147f16

59 [TapannenbHplil IEPEHOC, TOBOPOT

60 ITapayienbHbIl IEPEHOC, TOBOPOT

61 [IpumeHeHuEe IBUKEHUN TPU PENICHUN bubmotexa [IOK
3aJ1a4 https://m.edso0.ru/8a1480e2
KonrponpHas pabora o remam

62 "ITpaBUJIBHBIE MHOT OYT OJIBHUKH.

OKpyXHOCTb. JIBUKEHUS MIIIOCKOCTH"
[ToBTOpeHue, 0600IICHHE,

63 cucrteMmaTu3ainus 3HaHuil. IamMepenue bubmotexa [JOK
FeOMETPUYECKUX BEITUYUH. https://m.edsoo.ru/8a148524
TpeyronsHUKA
[ToBTOpenue, 00006IICHNE,

64 CHUCTEMAaTH3aLUs 3HAHUM. bubmorexa [JOK
[TapayienbHble U IEPIEHAUKYIISIPHBIC https://m.edsoo.ru/8a148650
psiMbIE
[ToBTOpeHue, 0000IICHHE,

65 cucremMaTu3auus 3Hanuil. OKpy>XKHOCTb
u Kpyr. ['eomeTpruueckue nocTpoeHus.

VYTIIBI B OKPY’KHOCTH
66 [ToBTOpeHue, 0000IICHHE,



https://m.edsoo.ru/8a147750
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cUCcTeMaTu3alus 3HaHui. Brincanusie u
OIMHCAaHHBIE OKPYKHOCTHU

MHOFOYFOHBHI/IKOB
bu6moreka [JOK
67 5 6 1
TOropas KOHTpO/IbHAs pabota https://m.edsoo.ru/8a148920
o 0606 ,
68 OBTOpeHHe O00O00IIICHHUC 1

CHUCTEMAaTU3al A 3HAHUHU

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

BeposiTHOCTH U CTATUCTUKA

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM LHUPPOBOM MHUpE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO 3HAYUMOCTh, KaK ¢ TOUYKHU

3peHMsI IPAKTUUECKUX MPUIIOKEHHUH, TaKk U UX POJIM B 00pa30BaHMU, HEOOXOAMMOM KaxJA0My 4eloBeKky. Bo3pacraer uncio
npodeccuil, Ipyu OBIAAEHUM KOTOPBIMU TpeOyeTcsl xopoias 0a30Bas MOATOTOBKA B 00JACTH BEPOATHOCTU M CTAaTUCTUKH,
Takasi MOJArOTOBKA BayKHA JIJISl IPOAOLKEHUST 00pa30BaHMs U Uil YCHEIHON TPO(EeCCHOHATBHON Kapbephl.

Ka}i(ﬂblﬁ YCJIOBCK ITOCTOAHHO ITPUHHUMACT PCHICHHA HA OCHOBC HMCIOIIHUXCA Y HCTO JAaHHBIX. A JJIA 000CHOBaHHOT'O

NPUHATUS pEUICHUS B YCIOBUSAX HENOCTAaTKa WM H30bITKa HHPOpMAUU HEOOXOAMMO B TOM YHCJIE XOPOIIO

chopMUPOBAaHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIJICHUE.



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

MIMeHHO MOATOMY OCTpPO BCTajla HEOOXOAUMOCTH CHOPMHUPOBATH y 00ydarommxcsi (QyHKIHOHAIBHYIO TPaMOTHOCTH,
BKJIIOYAIOIIYI0 B ce0s B Ka4eCTBE HEOTHEMJIEMOW COCTABJIAIOIIEH YMEHHE BOCIPUHUMAThb U KPUTUYECKU AaHAIM3UPOBATh
UH(OpMAIHIO, NIPEICTABICHHYIO B PA3JIMYHBIX (JOpPMaX, IOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTUX peabHbIX MPOLECCOB
Y 3aBUCUMOCTEH, MPOU3BOAUTD MPOCTEHUIIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce C OCHOBHBIMM MpPUHIMIIAMHU cOOpa, aHAIM3a M MPEJCTABICHUS JaHHBIX U3 Pa3IMYHbIX
chep XKM3HU OOIIECTBAa W TOCyJapcTBa MpUOOIIAET OOydYaroIIUXCs K OOIIECTBEHHBIM HHTEepecaMm. M3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHMU3alMy repedopa M MoAcyEéTa Yuciia BapHaHTOB, B TOM YHUCIE B MPHUKIAIHBIX
3ajadyax. 3HAKOMCTBO C OCHOBaMH TE€OpHH IpadoB co3naéT MareMaTndeckKuid GyHAaMeHT Al POPMHUPOBAHUS KOMIIETEHITHI
B oOsacth uHQOpMATUKU U HUPPOBBIX TeXHOJOrUMH. [Ipy U3y4eHHM CTaTUCTHUKM W BEPOSTHOCTH OOOramarTcs
IPECTaBICHUs OOYJarOIMMXCsl O COBPEMEHHOM KapTHHE MHUpPAa M METOAAX €ro MCCIEAOBAHUSA, (POPMHUPYETCS MOHUMAaHHE
pOJIM CTATUCTUKM KaK HMCTOYHMKA COLMAIBHO 3HAYUMON WHGOpMalMM M 3aKJIAbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIUICHHUS.

B cooTBeTcTBMM € JAaHHBIMU LEISIMH B CTPYKTYpE IpOrpaMMbl yueOHOro Kypca «BeposTHOCTh M CTaTUCTHKa»
OCHOBHOT'O 00111ero 00pa30BaHMsI BBIACIIEHBI CIEAYIOLIUE COAepKaTeIbHO-MeToAnueckue TMHUU: «IIpencTaBnenne qaHHBIX
U OIMcaTeNbHasl CTAaTHCTUKA», «BeposaTHOCTBY, «DneMeHThl KOMOMHATOPHUKNY, «BBeaeHne B Teopuio rpadoBy.

Conepxxanue nuHuM «llpencraBieHne NaHHBIX U ONMCATENbHAsl CTATUCTUKa» CIYKUT OCHOBOM At (popMUpOBaHUS
HABBIKOB PabOTHI ¢ MHPOPMAIUEH: OT YTEHUS U UHTEPIIpETallny HH(POPMAIUH, PEACTABICHHON B Ta0IMIIaX, HA TUarpaMmMax
u rpadukax, 10 cOopa, MpeACTaBICHUS U aHAJIM3a JAHHBIX C MCIIOJIb30BAHUEM CTAaTUCTUYECKUX XapaKTEPUCTHK CPEIHUX U
pacceuBaHusa. Paboras ¢ JaHHBIMH, OOydarolIWecs YydaTrcs CUHUTBHIBAaTh M MHTEPHPETHUPOBATh JaHHBIC, BBIABUIATH,
apryMEeHTHpPOBATh U KPUTUKOBATH MPOCTEHUININE TUIOTE3bl, PA3MBIIUIATh HaJl (DAKTOpaMH, BBI3BIBAIOIIMMU WU3MEHYUBOCTD, U
OLIEHUBATh UX BIHMSIHUE HA pacCMaTpPUBAeMbl€ BEIMUUHBI U MPOLECCHI.

NuTyntrBHOE MpeCTaBiICHUE O CIy4alHON N3MEHYMBOCTH, UCCIEA0BAHNE 3aKOHOMEPHOCTEN U TEHACHIINI CTAaHOBUTCS
MOTHUBHUPYIOIIEW OCHOBOW JJIsI W3Y4YEHUS TEOPUM BEPOSITHOCTEHW. bBOJbIIOE 3HAUYEHWME UMEIOT MNPAKTHYECKUE 3aJaHUsl, B
YaCTHOCTH OMBITHI C KITACCHYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTHE BEPOATHOCTH BBOJIMTCS KaK Mepa IpaBIonoaodus ciaydailHoro coobitus. Ilpum m3yuenun yueGHOro Kypca
oOyJaromniiecss 3HaKOMATCS C TPOCTEUITMMHU METOJaMU BBIYMCICHHUS BEPOATHOCTEH B CIy4allHBIX SKCIEPHUMEHTaX C
PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HCXOAAMH, BEPOSTHOCTHBIMHM 3aKOHaMH, MO3BOJSIOUIMMHU CTaBUTh M peliath Oosee



CIIO)KHBIE 3afaud. B ydeOHbI Kypc BXOIAT HadyalbHbIE MPEICTABICHUS O CIy4alHbIX BEIUYMHAX U WX YHCIOBBIX
XapaKTEePUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISETCSI 3HAKOMCTBO OOYUYarOIIMUXCsl ¢ MHOXKECTBAMU U OCHOBHBIMH ONEpaIusiMU
Ha/Jl MHOXKECTBAMH, PAacCMATPUBAIOTCA MPHUMEPHl MPUMEHEHUS IS pEelICHUs 3a]ad, a TaKKe HCIOJIb30BaHUS B JPYTUX
MaTeMaTHYECKUX KypcaxX U y4eOHbIX MpeIMeTax.

B 7-9 knaccax u3ydaercs yueOHbIN Kypc «BeposTHOCTb M CTaTUCTHKa», B KOTOPbIM BXOAAT paszaensl: «lIpencrapnenue
JAHHBIX U OMHCATENbHASI CTATUCTHKAY, «BeposTHOCTEY, «DJIeMeHThl KOMOMHATOPUKNY, «BBeaeHune B Teopuio rpadoBy.

Ha uszyuyenmne yueOHoro xypca «BeposTHOCTh M craTtucTuka» orBoautcs 102 yaca: B 7 kmacce — 34 wyaca (1 yac B
HeJeno), B 8 kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 yaca (1 gac B Hezieno).



COIAEPXAHUE OBYUYEHUSA
7 KIIACC

[IpencraBieHre AaHHBIX B BUJIE TaOJUIL, JuarpaMM, rpapukoB. 3anojHEHHE TaOJIUL, YTEHHE W MOCTPOEHUE Tuarpamm
(cTONOMKOBBIX (CTOJIOUATHIX) M KPYrOBBIX). UTeHHE rpa@uKoB peanbHBIX MpoleccoB. M3Biaedenre nHGOpMali U3 IuarpaMm 1
TaOJIUI, UCTIONb30BaHNE U UHTEPIPETalUs JaHHbIX.

OnucarenbHas CTaTUCTUKA: cpeliHee apudMeThyecKoe, MeauaHa, pa3Max, HauboJbllee U HauMEHbIIee 3HaueHus1 Habopa
YUCJIOBBIX JaHHBIX. [IpuMephl ciryyaliHOW N3MEHUYUBOCTH.

Crny4aitHblil 9KCIEpUMEHT (OIBIT) U caydaiiHoe coobiThe. BeposTHOCTh 1 yacToTa. Posib MalloBEpOSATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITU B MIPUPOJIE U B 001IecTBE. MOHETa 1 UrpajibHasi KOCTb B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepmmHbl. Yncio pédep U cymMmapHas creneHb BepiiuH. llpencraBienue o CBI3HOCTH
rpada. Llenu u mukiel. [lytu B rpadax. O6xon rpada (vitniepo nytsb). [Ipencrapnenue o6 opueHTupoBaHHOM rpade. Pemienue

3aJ1a4 C MOMOIIBIO rpadoB.
8 KUIIACC

[IpencraBiieHre JaHHBIX B BUJIE TA0JIULI, JUarpaMm, rpauKos.

MHOXeCTBO, 3JEMEHT MHOXKECTBa, MOJAMHOXecTBO. Omnepalud HaJA MHOXECTBaMHU: OObEIUHEHHE, IepeceueHue,
nononHenre. CBoicTBa omepanuii HaJy MHOXECTBAMU: MEPEMECTUTENBHOE, COUETATeNIbHOE, PaclpeleTuTeIbHOE, BKIIOUEHHUS.
Hcnonb3oBanue rpauyeckoro MpeacTaBICHUS MHOXXECTB JUIsl ONUCAHUS PEAbHBIX MPOLIECCOB U SIBJICHUM, MPU pEUIeH MU
3ajad.

N3mepenue paccemBanus JaHHbIX. Jlucnepcust U CTaHIapTHOE OTKIIOHEHHE YMCIIOBBIX HAOOpoB. [{narpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUS CaydaiHoro ombiTa. CiydaiiHbie coObITHS. BepositHOCTH cOOBITHI. ONBITH ¢ PABHOBO3MOXKHBIMHU
AJIeMEHTApHBIMU COObITUSIMU. CirydaiiHbiidl BBIOOP. CBsI3b MEX1Y MAIOBEPOSTHBIMU U MPAKTHUYECKU JOCTOBEPHBIMU COOBITUSIMHU
B IIPUPOJIe, OOIIIECTBE U HAYKE.

HepeBo. CBoiiCcTBa AEPEBbEB: €INHCTBEHHOCTD IMYTH, CYILIECTBOBAHUE BUCAYEH BEPUIMHBI, CBSI3b MEXIY YUCIOM BEPLIUH U
yuciom pédep. [IpaBuiio ymHoxxenus. Perenue 3aa4d ¢ moMorso rpados.

[IpotuBomnonoxkubie coObiTUs. Juarpamma Oitiepa. OObenuHEHUE U TiepeceueHue coObITHi. HecoBmecTHBIE COOBITHS.
dopmyna CIOKEHHUST BEpOSTHOCTEH. Y CIIOBHAsE BepoSITHOCTDh. [IpaBmiio ymuoxxkenus. HesaBucumeie coObitusi. IlpeacraBnenue



DKCIIEPUMEHTA B BUJE JepeBa. Pelenne 3a1ad Ha HaX0XKIECHNUE BEPOSTHOCTEN € MOMOILUBIO JEPEBA CIY4allHOTO HKCIIEPUMEHTA,
auarpamm Ouiepa.
9 KVIACC

[IpencraBienue MaHHBIX B BUE TAOJUIl, JUarpaMM, rpaukoB, MHTEpIpPETAIUS JaHHBIX. UT€HHE U MOCTPOEHUE TaOJIHIL,
IyarpaMm, rpaMkoB MO peajbHbIM JTAHHBIM.

[lepecranoBku u ¢pakropuan. Coueranus u yucio coueranuii. Tpeyrompuuk I[lackans. Pemenne 3a1a4 ¢ uCmoiib30BaHUEM
KOMOWHATOPUKH.

['eomerpuueckas BepossTHOCTh. CitydailHbIi BIOOP TOUKH U3 (PUTYPHI HA MJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

Ucneiranue. Ycnex m Heynaya. Cepusi ucnblTaHuM 710 nepBoro ycnexa. Cepus ucnbeitanuii beprymmu. BepostHoctu
COOBITUH B cepuM MCIBITaHUN bepHymm.

CnyyaiiHasg BeJMYMHA M pacOpeleleHUue BEpOATHOCTEH. Maremarnueckoe oxujgaHue | aucrnepcus. Ilpumepsl
MAaTEMATHYECKOTO OXKUJIAHUSA KaK TEOPETUYECKOIr0 CPEHETO 3HAUYEHUS BEIWYMHBL. MaTeMaTU4eCKoe O0XXKUIAHWE U JUCTHEPCUS
CIIy4allHOM BEJIMYHUHBI «IUCIIO YCIEXOB B CEPUU UCTIBITAHUI bepHyum.

[Tonsatue o 3akoHe OonbIIMX yKcesl. M3MepeHue BEepOSATHOCTEW ¢ MOMOIBI0 YacTOT. Pob W 3HaueHHE 3aKOHA OOJIBIINX
YHCEeJl B IPUPOJIE U OOIIIECTBE.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTH U
CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATDI

JIN4HOCTHBIE Pe3yJbTAaThl OCBOCHUS ITPOrpaMMbl yueOHOT0 Kypca « BeposiTHOCTh U CTaTUCTUKAY» XapaKTePU3YIOTCA:

1) naTpuoru4yecKoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHMCKOW MAaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTHXKEHUSIM POCCUMUCKUX MAaTEMaTUKOB M POCCUUCKOM MAaTeMaTHYE€CKOW IIKOJIbI, K MUCHOJIb30BAHUIO ITUX JOCTUKEHUHN B
JIPYrUX HayKax ¥ MPHUKJIAIHBIX cepax;

2) rpaskIaHCKOe ¥ JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00S3aHHOCTEN IPaK/IaHNHA U Peau3alliu €ro Mpas, MPeCTaBICHUEM O MATEMATHUYECKUX
OCHOBax ()YHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SABJICHHUM, MPOLEAYp TPaKIAHCKOro OOIIecTBa (HAampuMep, BHIOOPHI,
OIPOCHI), TOTOBHOCTBHIO K OOCYKJIEHHUIO ITHYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUXKEHUMN
HayKH, OCO3HAaHHEM BaKHOCTU MOPaIbHO-3TUYECKUX MPUHITUIIOB B IESITEIILHOCTH YU4EHOTO;

3) Tpya0BOE BOCIIUTAHHUE:

YCTaHOBKOM HA aKTUBHOE Y4acCTHE€ B PEIICHUM MPAKTUYECKUX 3ajJa4 MaTeMaTUYECKOW HampaBJICHHOCTH, OCO3HAHUEM
BXHOCTH MaTEMaTUYECKOTO 00pa30BaHMs HA MPOTSHKEHUN BCEH KU3HU JJIS1 YCTICITHOM MPpo(decCHOoHaIbHOM AESITETHOCTH U
pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM WHAMBUIYATLHON TpaeKTOpuu 0oOpa3oBaHUS U
’KU3HEHHBIX IJITAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOE BOCIIUTAHME:

CIOCOOHOCTBIO K 3MOILIMOHAJIBHOMY M 3CTETHMUYECKOMY BOCIPHUATHIO MaT€MaTUYeCKHX OOBEKTOB, 3aJad, peUICHUM,
paccyXJIeHUuH, yMEHUIO BUJETh MaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

OpUEHTAIMeN B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHS YEJIOBEKA, IPUPOLI U OOIIECTBA, TOHMMAHUEM MaTEMaTUUECKON HAyKH Kak cepbl 4eIOBEUEeCKOU eATeIbHOCTH,
ATamoB €€ pa3BUTUS M 3HAUYUMOCTH JIJISl PA3BUTHs LUBWJIM3AIMHM, OBJIAJICHUEM SI3HIKOM MAaTEMaTUKH W MaTeMaTHYeCKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, OBJIAJICHUEM MTPOCTEHUIITUMU HaBbIKAMH HCCJIEIOBATEILCKOM e TEIbHOCTH;

6) puznueckoe BocnuTaHue, (pOPMUPOBAHNE KYJIbTYPHI 310POBbS U 3MOLMOHAJIBHOI 0 0JIAT ONIOJTYYHSI:



TOTOBHOCTHIO MPUMEHSITh MAaTEMaTUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbS, BEICHUS 3I0POBOTr0 00pasza *KU3HU
(3mopoBoe MHTaHUE, COATAaHCUPOBAHHBIA pEXKUM 3aHATUH W OTAbIXa, peryispHas (¢Gu3UYecKkass aKTUBHOCTB),
c(hOpMHUPOBAaHHOCTHIO HaBBIKA peIeKCHHU, MPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY M TaKOT'0 JK€ MpaBa APYroro 4eIOBEeKa;

7) 3K0JI0THYeCKOe BOCITIUTAHHE:

OpHCHTAIMEeH Ha MPHUMEHCHHE MaTEeMaTUYeCKUX 3HAHWUM JIJIS PEIICHHUsS 3ajad B 00JJACTH COXPAHHOCTH OKPY’KaroIei
Cpelabl, IUIAHUPOBAHUS IOCTYNKOB M OIIEHKM WX BO3MOXHBIX TMOCJIEACTBHN AJSI OKPYXKAIOUIEH Cpelbl, OCO3HAHUEM
1JI00aJIbHOTO XapaKTepa SKOJOTUUECKUX TPOOJIeM U IMyTel UX peIIeHus;

8) ajanTanus Kk M3MEHAKIIUMCS YCJIOBHAM COIUAJIbHOM U MPUPOIHOM Cpebl:

FOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSAX HEOINPEAECIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepes
MPAKTUYECKYIO JEATEIHbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS y APYTUX JIOACH, TPHOOPETaTh B COBMECTHOM ACSITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMU U3 OIbITA JIPYTUX;

HEO0OXOAMMOCTEIO B (DOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM dYucle (HOPMYIMPOBATh HJEH, MOHSATHUS, TUIIOTE3bl 00
O00BEKTaxX U SIBJICHUAX, B TOM UUCII€ PAaHEE HEU3BECTHBIX, OCO3HABATh AC(UIIMTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
TUIAHUPOBATh CBOE PA3BUTHE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYaIlMI0, BOCHPUHUMATh CTPECCOBYIO CUTYAI[MIO KaK BBI3OB, TPeOYIOIIUA
KOHTpPMEp, KOPPEKTHUPOBATh NMPUHUMAEMBbIE pPEIICHUs W JICUCTBUS, (HOPMYIHPOBATh M OICHHBATh PUCKH M ITOCJICACTBUS,

(GhopMHUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE NeiCTBUSA

ba3oBbie JJoruuyeckmne 1eMCTBUA:

e BBIBIISITh W XapaKTEPU30BaTh CYIIECTBECHHBIC MPHU3HAKH MATEMATHUYECKUX OOBEKTOB, TIOHSTHM, OTHOIIEHUN MEXTY
MOHATUSAMH, (POPMYIUPOBATH OIPEACIICHUS TOHATHHA, YCTaHABIMBATH CYNIECTBEHHBIM MPHU3HAK KJIacCHU(pUKAIIHH,
OCHOBAHUS JIJI1 000OIIEHUS U CPaBHEHUsI, KPUTEPUH ITPOBOIUMOTO aHAIIN3a,;

e BOCHpPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBLIBATH CYXKJCHUS: YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IUHUYHBIC,
YacTHBIE U 00IIKE, YCIOBHBIC,

e BBIABISITh MaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeuUsi B (aKkTaxX, JAaHHBIX, HAOMIOJCHUSAX U
YTBEPKICHUSX, ITPEJIaraTb KPUTEPUH JJISI BBISIBIEHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;



JieNath BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HMHAYKTUBHBIX YMO3AKJIIOYEHUH,
YMO3BAKIIFOUEHUN 10 aHAJIOTHUH;

pa3dupaTh JOKa3aTeNIbCTBA MATEMATUUECKUX YTBEPXKACHUN (MIPSMbIE U OT IPOTHUBHOIO), IPOBOJUTH CAMOCTOSITEIHHO
HECJIOKHBIE JIOKa3aTeIbCTBA MATEMAaTHYECKUX (DaKTOB, BBICTPAMBATH ApPryMEHTAIMIO, MPUBOAMTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS;

BbIOMpATh CHOCO0 pernieHus y4eOHOM 3aJadyu (CpaBHHMBATh HECKOJBKO BapHUaHTOB pEIIEHHs, BbIOMpaTh HamOosee
HNOJIXOJAIIUN C YYETOM CaMOCTOSITEIIbHO BBIJICTIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBareibCckue AeiCTBHUA:

MCII0JIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKIUI MHCTPYMEHT MO3HAHUsA, (POPMYIMPOBATH BOMPOCHI, (PUKCUPYIOIIUE
MpPOTUBOpEUHE, MpOOJIEeMy, CaMOCTOSTENbHO YCTaHABIMBaTh HWCKOMOE M JlaHHOe, (OpMHUpPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

IPOBOANUTH 10 CAMOCTOSITEIBHO COCTABJICHHOMY ILJIaHY HECIOXHBIH HKCIEPUMEHT, HEOOJbIIOE HCCICTOBAHUE IO
YCTAHOBJIEHUIO OCOOEHHOCTEN MAaTEMAaTUYECKOT0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXAY COOOI;

CaMOCTOATENIFHO (OPMYyJUPOBaTh O00O0OIIEHHWS M BBIBOABI MO pe3yJibTaTaM MPOBEAEHHOIO HAOIIOACHUS,
WCCIIEZIOBAHUS, OIICHUBATH JOCTOBEPHOCTD MOTYYCHHBIX PE3YJIHTATOB, BEIBOJIOB M 0000IIIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCa, a TAKXKE BBIJBUraTh MPEAINOJIOKEHHUS O €ro Pa3BUTHUU B HOBBIX
YCIIOBUSIX.

Pab6ora ¢ undopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMAIINH, TAHHBIX, HEOOXOUMBIX JJIsl PEIICHUS 33/1a4u;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETHUPOBATh WH(POPMAIIMIO PA3IMYHBIX BHIOB U (OPM
MIPE/ICTABIICHNUS,

BBIOMpaTh (HOpMYy MpeACTaBICHUS WHPOPMAIMK W WLIIOCTPUPOBATh pElIaeMble 3aJadud CXeMaMH, JHarpaMMaMH,
WHOH TpauKOi U UX KOMOMHAITUSIMU;

OIICHWBATh HAASKHOCTh HWH(OpPMAIMKA 1O KPUTEPHUSAM, IMPEAJIOKCHHBIM YYHUTENIEeM Wi CHOPMYITUPOBAHHBIM
CaMOCTOSITEIILHO.

KOMMyHI/IKaTI/IBHl)Ie YHUBEPCAJIBbHBIC y‘leﬁHbIe HeﬁCTBHﬂ:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U LEISIMH OOIIEHHUSA, SCHO, TOYHO,
IPAMOTHO BBIPAKATH CBOKO TOYKY 3PEHHUSA B YCTHBIX U IMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUSA IO XOAY PEIICHUs
3a/1a4d, KOMMEHTUPOBATH MOJYYECHHBIN pe3yNbTarT;



B XO/i€ OOCYXIeHHUs 3ajaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl, NMPOOJEMBbl, peliaeMod 3ajauu,
BBICKA3bIBaTh HJICW, HAICJIEHHBIE HA TOUCK PEIICHUS, COMOCTaBISTh CBOM CYXICHHUS C CYXKICHUSIMHU IPYTUX
YY4aCTHUKOB JHAJIOra, OOHApYXUBaTh pa3IMyM€ U CXOJICTBO TMO3UIUH, B KOPPEeKTHOW QopMe (opMyIHpoBaTh
pa3HorIacus, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3yJbTAaThl PEIICHHS 3a/aud, DKCIEPUMEHTA, WCCIENOBAaHUA, MPOEKTa, CAMOCTOSITEILHO BHIOMpATH
(opMaT BBICTYIUIEHUS ¢ YUETOM 3aJ]a4 MPE3EHTAIIMU U OCOOCHHOCTEN ayIUTOPHH;

MOHMMAaTh M HCIIOJIb30BaTh TPEHMYIIECTBA KOMAHIHOW W WHIWBHIYAJHLHONH pabOTBI TPH PEIICHHHM YYCOHBIX
MaTEeMaTUYECKUX 3a]1a4;

IPUHUMATh 1€JIb COBMECTHOM JIESITENIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeAesiaTh BUIbI
paboT, TOroBaprBaThCsl, 0OCYKIATh MPOIIECC U PE3yIbTaT paboThl, 00001IaTh MHEHHS HECKOJIBLKUX JIFOJICH;
y4acTBOBaTh B TPYHIOBBIX ¢dopmax paboThl (0OCYXJACHHUS, OOMEH MHEHHSIMH, MO3TOBBIC IITYPMBI M JAPYTHE),
BBITIOJIHATH CBOIO 4acTh PabOThl U KOOPAMHHPOBATH CBOM JACHCTBUSA C APYTMMH YJ€eHAMU KOMAaH[bI, OIICHUBATH
KayeCTBO CBOETO BKJIa/la B OOIIHI MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTHBHLIe YHUBEPCAJIBbHBIC yqeﬁﬂme )]CﬁCTBPIﬂ

Camoopranmzanus:

CaMOCTOSITEJTLHO COCTABIISATH IJIaH, AJITOPUTM PEIICHHs 3a7a9u (MU €r0 9acTh), BRIOMPATH CIIOCO0 PEIICHUSI C YIETOM
UMEIOIIUXCST PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C
y4€TOM HOBOM MHGOpPMAITUH.

CaMOKOHTp 0J1b, IMOILIMOH aJIbHbIA UHTEJLJIEKT:

BJIaJIETh CIIOCOOAaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLlEcca U pe3yiIbTaTa PEeIIeHNs: MaTeMaTUUECKOM 3aauu;
MPEABUIETD TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTH IIPY PEIICHUH 3a/1a4H, BHOCUTHh KOPPEKTUBHI B IESITEILHOCTD HA
OCHOBE HOBBIX 00CTOSITENILCTB, HAUJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTU IIOCTABJICEHHOW LEAM M YCJIOBUSM, OOBSICHITh HPUUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS LIETH, HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI



K xonIy oOydenus B 7 Kjacce 00ydaromuiics MOTYyIUT CICAYIOMNUE MPEAMETHBIC PE3YIbTATHI:

Yurars HHPOpPMAIUIO, IPEACTABICHHYIO B Ta0IMIAX, HA JUarpaMMax, MPeACTaBIsATh JaHHbIE B BUJI€ TA0JIULI, CTPOUTH
TuarpaMmbl (CTOJIOMKOBBIE (CTOIOYATHIC) M KPYTOBBIE) [0 MACCMBaM 3HAUYCHHIA.

OnuceiBaTh M HMHTEPIPETUPOBATH peajbHbIE YHUCIOBHIE JaHHBIC, MPEICTAaBICHHbIE B Ta0IMIaX, Ha auUarpaMmmax,
rpadukax.

Hcnonb3oBaTh Uisi ONKMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU: CpelHee apu(pMeTHYecKoe, MeauaHa,
HauOoJbIIee U HAMMEHbIIIEE 3HAUSHUS, pa3Max.

Hmets mpeacTaBieHre O CaydailHONM M3MEHUMBOCTH Ha MpUMepax LIeH, (PU3NYECKUX BEJTUYHMH, aHTPOIIOMETPHUUECKHUX
JIAHHBIX, UMETh MPEJCTABIEHUE O CTATUCTUYECKON YCTOWMYHUBOCTH.

K koniy oOyuenus B 8 kiacce 00y4aromunics MOTyYUT CIEAYIOIINE TPEIMETHBIE PE3yIbTaThI:

N3Bnekats U npeoOpa3oBbIBaTh HHPOPMALIUIO, MPEACTABICHHYIO B BUE TAOIUI], AUarpaMmm, rpaduKoB, MPeICTaBISATh
JaHHBIEC B BUJE TaOJIMI], IUarpamMmm, rpauKoB.

OnuceIBaTh TaHHBIE C MOMOILIBIO CTATUCTHYECKUX IOKa3aTele: CpeIHMX 3HAYEHUW M Mep paccenBaHUs (pa3max,
JUCIIEPCHSI U CTAHIAPTHOE OTKJIOHEHHUE).

HaxoauTe 4acTOThl YWCIOBBIX 3HAYEHUW W YacCTOThl COOBITMH, B TOM YHUCJIE IO pe3yabTaTaM HW3MEPEHUU u
HAOJIIOICHU.

Haxonutb BeposSTHOCTH Cly4alHBIX COOBITHI B OIBITAaX, 3Has BEPOSTHOCTH 3JIEMEHTApHBIX COOBITHI, B TOM YHUCIE B
OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBaTh rpaguueckre MOAETH: IEPEBO CIy4ailHOrO HKCIIEPUMEHTA, JUarpaMMbl Diiiepa, YucaoBas mpsimast.

OnepupoBaTh MOHATUSIMHU: MHOMECTBO, IMOJAMHOXECTBO, BBIMOJHATH OMNEpallMd HaJ MHOXECTBaMU: OOBbEAHMHEHHE,
nepeceyeHue, JOMOJIHEHHE, IEPEUHCIIATh 3JIEMEHTHI MHOXKECTB, IPUMEHSATh CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh rpaguueckoe MpeiCTaBIeHUEe MHOKECTB U CBA3EH MEX1y HUMU JIJIsl ONTMCAHUS MPOIIECCOB U SABJICHUM, B
TOM YHCJIC TIPU PEUICHUH 3a]a4 U3 APYTUX YUYECOHBIX MPEIMETOB U KYPCOB.

K oIy oOydenus B 9 Kjacce 00ydaromuiics MOTYyIUT CICAYIOMNUE MPEAMETHBIC PE3YIbTATHI:

N3Bnekars u npeoOpa30oBeIBATh UHPOPMAIINIO, IPEACTABICHHYIO B Pa3JIMYHBIX HCTOYHUKAX B BUJE TA0JIUL, JUarpamm,
rpauKoB, NPEACTABIATh JaHHbIE B BUAE TaOIUL, AMArpamMmm, rpaduKoB.

Pemarp 3amaun opraHu3oBaHHBIM NEpeOOpPOM BapUAHTOB, a TAKXKE C HCIOJIb30BAaHMEM KOMOMHATOPHBIX HpPaBHI U
METO/I0B.



Hcnonb30BaTh onucaTesbHbIE XapaKTEPUCTUKHA JJI MACCHBOB YMCJIOBBIX JAHHBIX, B TOM YHCIJIE CPEOHUE 3HAYCHHUS U
MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HaYEHUN U 4aCTOTHI COOBITHS, B TOM YHCIIE MOJIb3YSICh pe3ybTaTaMu MPOBEAEHHBIX U3MEPEHUH U
HaOJII0IEHUIA.

HaxomuTe BEpOsSTHOCTH CIydalHBIX COOBITMM B M3YYEHHBIX OMBITaX, B TOM YUCJIE B OMBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCTIBITAHUH JI0 TIEPBOTO YCIE€Xa, B CEPUSIX UCTIBITAHUN bepHyIuu.

HNmets nipenicraBieHre 0 CIy4aiHOW BEJIMYMHE U O PACTIPEACICHUN BEPOATHOCTEM.

Nmets npeacTaBieHue 0 3aKOHE OOJBIITNX YHCEI KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CITy4ailHOM M3MEHUYMBOCTH U O
pOJU 3aKOHA OOJIBIIIUX YKCEIT B IPUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaunmeHnoBanue pa3ieiioB H TEM nudpoBbIe
Ne i/mt P Kourposbhbie | TIpakruyeckue (acbp )
NporpamMmabI Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypchl
b K
1 [IpencraBienune gaHHBIX 7 2 nbmmorexa HO
https://m.edsoo.ru/7f415fdc
2 OnucarenpHast CTATUCTHKA 8 1 bubmorexa HOK
https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
3 Co1yuainas H3MEHIMBOCTE 6 ! https://m.edsoo.ru/7f415fdc
4 Beenenue B Teopuio rpadoB 4 budmorexa [IOK
https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa CIIy4aitHOr o 4 | bu6mmoteka [IOK
COOBITUSA https://m.edsoo.ru/7f415fdc
. bubmmoreka [JOK
6 00600 5 2
ODTICHIE, CHCTEMATH3ATIA SHATHIH https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 5



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

8 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM uudposbie
Ne n/mm P Konrpoabnsie | IlpakTnueckue (1upp )
MPOrpamMMblI Bceero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
b K
1 [ToBTOpenue kypca 7 knacca 4 nomorexa O
https://m.edsoo.ru/7f417{b2
) OmnmcarenpHas craTucTUKa. PaccenBanme 4 bubmmoreka [JOK
JIAaHHBIX https://m.edsoo.ru/7f417tb2
3 MHosKeCTEa 4 bubmoreka [IOK
https://m.edsoo.ru/7f417{b2
4 BeposTHOCTD clTy4aifHOr0 COOBITHS 6 1 budmorexa [IOK
https:/m.edsoo.ru/7f417{b2
bu6morexa IIOK
5 B 4
BE/ICHHE B TCOPHIO Ipahos https:/m.edsoo.ru/7f417tb2
6 Cayyaitnbie coObITHS 8 Bu6mmorera [IOK
https://m.edsoo.ru/7f417fb2
bubmorexa [IOK
7 0600 i 4 2
ODTICHIE, CHCTEMATHIATI SHAHIH https://m.edsoo.ru/7f417{b2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1



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

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3aesoB H TeM uudposBbie
Ne n/mm P Konrpoabnsie | IlpakTnueckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI

pecypcsl
b K

1 [ToBTOpenue kypca 8 kinacca 4 nomorexa O
https://m.edsoo.ru/7f41a302
b K

2 DneMeHThl KOMOMHATOPHKHU 4 1 nmmorera 11O
https://m.edsoo.ru/7f41a302
bubmoreka [IOK

3 I'eomerpuueckast BEpOATHOCTb 4
https://m.edsoo.ru/7f41a302
bubmmoreka [IOK

4 Henbiranns bepuyum 6 ! https://m.edsoo.ru/7f41a302

5 CrnyuaiiHas BelIMYnHa 6 bubmorexa [IOK
https://m.edsoo.ru/7f41a302

6 O06o0mIeHne, KOHTPOITh 10 1 buomorexa [TOK
https://m.edsoo.ru/7f41a302

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosauvecTBo yacoB DJIeKTPOHHbIE
Nen/m | Tema ypoka KonTpoasbnbie | IlpakTudeckue Aara unpponbie
Bceero H3yYeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypcsl
| [IpencraBienune faHHBIX B | bubmioreka [IOK
TadIMIax https://m.edsoo.ru/863ec1{8
) [IpakTyeckue BIYUCICHUS 110 | bub6mmoreka LIOK
Ta0JIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenre u MHTEpPIpETALIUS | bubmmorexa [IOK
TaOJIMYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpaxTnueckas padota "Tabmuubr" 1 1
I'padmaeckoe mpencraBieHne
5 JAHHBIX B BUJI€ KPYTOBBIX, | bu6moreka [JOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JuarpaMm
UreHune U MOCTpOEHUE JuarpaMm.
6 [Tpumepsi ,Z[eM(I))Fpa(i)I/I‘{JZCKI/II:( 1 bubmmorexa [IOK
https://m.edsoo.ru/863ed602
arpaMm
7 [IpakTnueckas padota | | bubmuorexa LIOK
"TnarpamMms!" https://m.edsoo.ru/863ed72¢e
g Yucnossie HabOpbl. Cpennee | bubmorexa [IOK
apupMeTHIECKOe https://m.edsoo.ru/863ed846
9 Yucnossie Habopbl. Cpennee | bubmotexa [JOK
apudmernaeckoe https://m.edsoo.ru/863ed846
10 MenuaHna yncioBoro Habopa. 1 bubmmoreka [IOK



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

Y cTOHYUBOCTh MEAUAHEI

https://m.edsoo.ru/863edb3e

MenuaHna 4uciioBOro Habopa.

11
YceToHYuBOCTh MEAUAHBI
12 [IpakTnueckas pabora "Cpennue bubmotexa [JOK
3HaYeHus" https://m.edsoo.ru/863edcba
HaubGonbiiee u HauMeHb111EE
bu6mmoreka [JOK
13 3HAYCHMsI YNCIIOBOTO Habopa.
https://m.edsoo.ru/863ee07a
Pa3zmax
HauGonbiee u HaumeHsbI1Ee
14 3HAYEHMsI YUCTIOBOTO Habopa.
Pazmax
Haubonbiiee n HauMeHb11EE
15 3HAYCHHMSI YMCJIOBOr0 Habopa.
Pa3zmax
KonTtponbshas pabora o remam
" bubmotexa [JOK
16 [IpencraBienune JaHHBIX.
" https://m.edsoo.ru/863ee390
OnucarenbHas CTATUCTUKA
17 CrnydaifHasi ”3BMEHYHBOCTb bubmuorexa [JOK
(mpumeps) https://m.edsoo.ru/863ee4bc
13 YactoTa 3Ha4YEHUM B MacCHBe bubmotexa [JOK
JaHHBIX https://m.edsoo.ru/863ee69¢
19 T'pynmmposka bu6mmnoreka [JOK
https://m.edsoo.ru/863ee9d0
20 I'ucrorpammel
21 I'ucrorpamMmmebl bubmorexa [OK
https://m.edsoo.ru/863eeelc
” [IpakTrueckas pabora "CnyuaiiHas bubmotexa [JOK

U3MEHYUBOCTE"

https://m.edsoo.ru/863eecc8



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

I'pad, Bepumna, pedpo.

23 [IpeacraBnenue 3aga4u ¢ HTOMOILBIO bubmmorexa [OK
e A B https://m.edsoo.ru/863eef52
rpada
Crenenb (BaJIEHTHOCTh) BEPIINMHBI.
" bubmotexa [JOK
24 Yucno pébep u cyMMapHasi CTeleHb
https://m.edsoo.ru/863ef0ba
BepimH. L{enb n nuxn
’5 Hemns u nuki. Iyt B rpade. bubmmoreka LIOK
[IpencraBienue o cBs3HOCTH Ipada https://m.edsoo.ru/863ef236
26 [IpencraBnenue 06 bubmmoreka [IOK
OpPUEHTUPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2
7 CityyaliHbIi ONIBIT U CITyYalHOE bubmotexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTD 1 9acToTa COOBITHSI.
)3 Pouib MasioBEpOSTHBIX U bubmmorexa [IOK
MPAKTHYECKU JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B IPUPOJIE U B OOIIIECTBE
29 MoseTta u urpaibpHasi KOCTh B
TEOPHH BEPOSITHOCTEH
30 [IpakTueckas pabora "Hacrora bubmmoreka LIOK
BbIIaJIeHHs opJia" https://m.edsoo.ru/863ef8a8
KonTtposnpHas pabora 1o remam
31 "CnyvaiiHasi U3MEHYHUBOCTb. bubmotexa [JOK
I'padsl. BeposiTHOCTB ciryyaiiHOro https://m.edso0.ru/863f0186
coObrTHs"
1 [ToBTOpEHue, 06006IICHHE. bubmmorexa [IOK
IIpencraBienne 1aHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpenue, obodIIEHME. bubmmoreka LIOK

OnucarenpHasg CTATUCTUKA

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



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa

34

[ToBTOpenue, obodIIEeHHE.
BeposTHOCTB Clly4aitHOro COOBITHS

bu6mmoreka [JOK
https://m.edsoo.ru/863efecO

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/863efec0

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
. [IpencraBnenue TaHHBIX. | bu6moteka [IOK
OnucartenbHas CTaTUCTUKA https://m.edsoo.ru/863f029¢
) Cnyuaiinas usmeHuuBoctb. CpenHue | bubmotexa IIOK
YHUCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crny4aiiabie coObITHS. BeposiTHOCTH 1 | bu6motexa [IOK
YaCTOTHI https://m.edso0.ru/863f0578
Kitaccnueckue mogenu reopuun
. but6mmoreka [JOK
4 BEPOSATHOCTEN: MOHETA U UT'PajIbHAs 1
https://m.edso00.1u/863f076¢
KOCTh
5 OTKIOHEHILS | bu6moreka [JOK
https://m.edsoo.ru/863f0a50
bu6moreka [JOK
6 0 1
Jlucnepens HHenoBoro nabopa https://m.edsoo.ru/863f0a50
7 CranaapTHOE OTKJIOHEHHE UM CIIOBOTO | but6mmoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
bu6moreka [IOK
8 JnarpaMMbl paccenBaHUs 1
https://m.edsoo.ru/863f0eab
9 MHOXeCTBO, ITOAMHOKECTBO 1 bubmorexa LHOK
https://m.edsoo.ru/863f1 180
Onepanuu HaJ MHOXKECTBAMU:
patt 8 bubmumoreka [IOK
10 o0BbeMHEHH E, TIEPECCUCHUE, 1

JOITOJIHCHU €

https://m.edsoo.ru/863f143¢



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

CaoiicTBa onepanuii HaJ
MHO)KECTBAMU: TIEPEMECTUTEIBHOE,

Bbu6morexa IIOK

11
COYETATEIILHOE, PACIIPENEIUTEILHOE, https://m.edsoo.ru/863f1784
BKJTFOUEHU S

2 I'padmueckoe mpencraBieHue bu6mmoteka [IOK
MHO>XECTB https://m.edsoo.ru/863f198¢c

13 KonTtponbHas pabora o reMmam
"Cratuctuka. MHOXecTBa"

14 DnemeHTapHbIe cOOBITHA. CiydaitHbIC bu6moteka [IOK
COOBITHSA https://m.edsoo.ru/863fldec
brnaronpusrcrByromue

PHATETRY BuGmorexa LIOK
15 AJIeMEHTApHBIE COOBITHS.
. https://m.edsoo.ru/863fldec
BepositHocTH COOBITHIT
brnaronpusrcrsyromue
P VIO bubmmoreka [IOK
16 AIIEMEHTAapHBIE COOBITHS.
. https://m.edsoo.ru/863f1f72
BeposTHOCTH COOBITHIA
OMBITHI C paBHOBO3M O)KHBIMU
but6moreka [JOK
17 3IIEMEHTAPHBIMHU COOBITHSIMHU.
. https://m.edsoo.ru/863f21ca
CrydaiiHbIii BBIOOD
OnBITHI C paBHOBO3M 0>KHBIMU
bu6moreka I[IOK
18 AJIEMEHTAPHBIMU COOBITHUSMH.
. https://m.edsoo.ru/863f21ca
Cnyyaiinbiii BEIOOD
[IpakTueckas padota "ONBITHI C
bu6moreka [IOK
19 PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
" https://m.edsoo.ru/863235a
COOBITHSIMU
bubmmoreka [IOK

20 €peBo
flepes https://m.edsoo.ru/863f2ade

21 CBolicTBa JiepeBa: €qUHCTBEHHOCTh bu6mmorexa [IOK



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

IIyTH, CYLIECTBOBAHUE BUCIYEU
BCPIIMHBI, CBA3b MCXKY YHUCIIOM
BEPIIMH M YUCIIOM pEOEp

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

22 [IpaBuio yMHOXEHUS bromorexa [TOK
paBiio y https://m.edsoo.r/863f2cd8
bu6moreka [JOK
2 I1
3 PABHIIO YMHOMCHHIA https://m.edsoo.ru/86312e36
but6mmoreka [JOK
24 I1
POTHBOMONIOKHO® COOBITHE https://m.edsoo.ru/863f2{8a
)5 Huarpamma Diinepa. OObeTuHEHHE U bu6motexa [IOK
nepeceuyeHrue coObITHI https://m.edsoo.ru/86313214
26 HecoBmectubie coOprTusi. Dopmyna bubmmorexa [IOK
CIIOKEHUS BEPOSITHOCTEN https://m.edsoo.ru/863{3372
7 HecoBmectHbie coObiTH. Dopmyiia bubmmoreka [IOK
CIIO’KEHHUS BEPOSITHOCTEMN https://m.edsoo0.ru/86313764
[IpaBuno yMHOXEHMS BEPOATHOCTEN.
28 VYcnoBHas BEpOSITHOCTD bromorexa [OK
P ’ https://m.eds00.ru/86338ae
HezaBucumplie coObITHS
[IpaBuiIO yMHOXEHHUS BEPOSITHOCTEN.
29 VEJIOBHaHyBC OSITHOCTh " Bromorexa [TOK
p ’ https://m.edso0o.ru/863f3b06
He3zaBucumele coObITHS
30 [IpencraBnenue ciry4aitHOro bu6mmoreka [IOK
JKCIIEPUMEHTA B BUJIE €pEBA https://m.edsoo.ru/863f3cbe
31 IIpencraBnenue caydailHOro bu6moreka [IOK
JKCIIEpUMEHTA B BUJIE IEPEBA https://m.edso0.ru/863f3120
[ToBTOpenue, o6odIIeHME.
but6moreka [JOK
32 [IpencraBnenue JaHHBIX.

OnucarenpbHasg CTATUCTUKA

https://m.edso0o0.ru/86314128



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128

bu6morexa IIOK

33 losTopenne, o6odmenne. I'pager ! https:/m.edso0.ru/863f4312
KonTtponbsHas pabora o reMmam
34 "Cnyuaiinble coObITHs. BeposTHOCTD. 1
I'padsr”
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnbie | IlpakTuueckue Aara unpposbie
Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [IpencraBienne gaHHBIX 1 bubmiorexa TIOK
https://m.edsoo.ru/863f47ea
but6mmoreka [JOK
2 OnucarenpHas CTaTUCTUKA 1
https://m.edsoo.ru/863f47ea
3 Onepanuu Hajx COOBITUAMU 1
4 HezaBucumMocTb coObITHI 1
5 KomOunaropHoe rpaBuiio | bu6mmoreka LIOK
YMHOXEHUS https://m.edsoo.ru/863f4e16
6 IlepectanoBku. @akTopHan. | bubmorexa [IOK
CoueraHus M YU CIO COYETAHUI https://m.edsoo.ru/863f4e16
7 Tpeyronsnuk [Tackamns 1 buomiorexa LIOK
https://m.edsoo.ru/86315014
[TpakTuueckas paboTa "Beruucienue
g BEPOSITHOCTEN C UCMOJIB30BAHUEM | 1 bu6moteka [IOK
KOMOWHATOPHBIX (QYHKITUN https://m.edsoo.ru/863f5208
AJIEKTPOHHBIX Ta0HIT"
I'eomerpuueckast BEpOATHOCTD.
9 Cry4aitHbiii BBIOOpP TOYKH U3 | bubmmorexa [IOK
(Gurypsl Ha JIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 IyTU OKPY>KHOCTH
10 ['eomerpuyeckasi BEpOSTHOCTb. | bu6mmoreka [IOK

CriyyaliHbliil BBIOOD TOUKU U3

https://m.edsoo.ru/863f5a50



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

GbuUrypsI Ha IOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY>KHOCTH

I'eomerpuueckast BEpOATHOCTD.
CriyyaliHblii BBIOOD TOUKU U3

but6mmoreka [JOK

11
(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863fSbfe
W3 IyTU OKPY>KHOCTH
I'eomeTpuueckast BEpOSTHOCTb.
12 CrnydaitHblil BBIOOp TOYKHU U3 bubmmorexa [IOK
(GUrypsl Ha JIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 1yT'¥ OKPYKHOCTH
HcnbiTanue. Ycnex u Heynaya.
13 Cepus UCIIBITAHUN 10 IEPBOTO bubmiorexa LIOK
P Ao TeP https://m.edsoo.ru/8636162
ycrnexa
UcnowiTanue. Ycnex u Heyaaya.
. bubmmoreka [IOK
14 Cepusi ucnpITaHUuM 10 IEPBOTO
https://m.edso0o.ru/863{6356
ycrexa
UcnbiTanue. Ycnex u Heyaaya.
15 Cepus ucnpITaHUM 10 IEPBOrO
ycrnexa
Hcnbitanus bepnymm.
. bubmmorexa [IOK
16 BeposarHoctu coObITHii B cepun
. https://m.edsoo.ru/863{64d2
ucneiTannit bepaymm
Ucnowitanus beprym.
N bu6mmoreka [JOK
17 BepositHOCTH COOBITHIA B CEpUU
. https://m.edso00.ru/863f6680
ucneiTanuii bepuym
13 [Tpaktuueckas pabota "VcnpitaHus bu6muoreka LIOK
bepnymu" https://m.edsoo.ru/863f67de
19 CnyyaliHasi BeIM4YMHA U bubmmorexa [{OK



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

pacrpezneneHue BEposiTHOCTEH

https://m.edsoo.ru/863f6b44

MaremaTnueckoe OKUIaHueE 1

Bbu6morexa IIOK

20 ..
JUCIIEPCHS CIIy4alHOU BEIUYUHBL https://m.edsoo.ru/863f6da6
IIpuMepbl MaTEMaTUYECKOTO
21 OXKHMJAHHUSA KaK TCOPETHIECKOT' O bubmotexa [IOK
A P https://m.edsoo.ru/863f6f86
CPEIHEr0 3HAYEHUsI BETUYHHBI
bubmmoteka [IOK
22 ITonsatHe o0 3aKoHE OOIBIINX YHCEI 1
https://m.edsoo.ru/863{72c4
3 N3mepenue BeposiTHOCTEH ¢ bubmmorexa [IOK
MOMOIIBIO YaCTOT https://m.edsoo.ru/86317652
bubmmoreka [HIOK
24 [TpumeHeHue 3aKkoHa OONIBIINX YUCEN 1
https://m.edsoo.ru/863f7116
)5 O6o061enue, cucreMaTH3anus bu6motexa [IOK
3Hanui. [IpencraBienne qJaHHbIX https://m.edsoo.ru/863f783¢c
26 O0600111EHHE, CHCTEMATHU3ALIMS
3HaHu#. OnucareabHas CTaTHCTHKA
O000111EHE, CHCTEMATH3AIIHAS
. bubmnoreka [IOK
27 3HaHuil. [IpencraBneHue TaHHBIX.
https://m.edsoo.ru/863f893a
OmnmucarenbHas CTATUCTHKA
O0600111EHH E, CHCTEMATHU3AIMS
28 3HAaHUM. BeposSTHOCTEL caydaifHOTO bubmorexa HOK
- 2ep i https://m.edsoo.ru/863f7ade
COOBITHS
O000111EHE, CHCTEMATH3AIIAS
29 3HaHUW. BeposSsTHOCTH Clly4aiiHOTO bu6morexa [IOK
COOBITHS. DIIEMEHTHI https://m.edsoo.ru/863f7¢9¢
KOMOWHATOPUKH
30 O06o0meHue, cucTeMaTH3aUS bubmorexa [{OK

3HaHUU. DIeMEeHThl KOMOMHATOPUKHU

https://m.edsoo.ru/863f7e54



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54

O000111EHE, CHCTEMATH3AIIAS

31 3HaHHUH. DJIIEMEHTHl KOMOMHATOPUKH. 1 bubmumoreka [IOK
Crny4aiiHble BEIUYUHBI U https://m.edsoo.ru/863{8408
pacmpeneneHus
O0600111EHHE, CHCTEMATHU3ALIMS

. . bubmmorexa [{OK
32 3HaHu#. Cly4ailHble BEIMYUHBI U 1
https://m.edsoo.ru/863f861a
pacmpeneneHus
bu6moreka [IOK

33 HroroBasi KOHTpOJIbHAS paboTa 1 hitps://m.cdsoo. /86318556

34 O0600111EHH E, CHCTEMATHU3AIMS !
3HAHHUI
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