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IHOACHUTEJIBHAS 3AIIMCKA

PaGowass mnporpamma mo wmartematuke Uil oOywarommxcsi 7—9  KiaccoB
pa3paboTtaHa Ha ocHOBe DeepaabHOro rocy1apcTBEHHOI0 00pa30BaTeNbHOIO CTaHIapTa
OCHOBHOTO 001Iero o0pa3oBaHHsl C y4E€TOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OPEeIbSIBIAEMbIX K MaTeMaTHMYeCKOMY OOpa30BaHUIO, U TPaJuLUN POCCUHCKOro
o0pa3oBaHusl, KOTOpbIE OOCCIEYMBAIOT OBJIAJICHUE KIIOUEBHIMH KOMIIETCHIUSIMH,
COCTaBJISIIOIIMMU OCHOBY JUISl HENPEPHIBHOIO 0Opa30BaHMs M CaMOpa3BUTHUS, a TaKxkKe
[IEJIOCTHOCTh ~ OOMIEKYJNBTYPHOTO, JIMYHOCTHOTO ¥  MO3HABATENBHOTO  PA3BUTHS
oOyuaromuxcsi. B pabodeit nporpamme yuTeHbl ujaen U mnosiokeHus Konuenmuu
pa3BUTHA MaTeMaTuyeckoro odpasoBanus B Poccuiickoit denepaunu.

B snoxy mudpoBoit Tpanchopmaiuu Bcex cdep UeTOBEUECKOW NeATeIbHOCTU
HEBO3MOXXHO CTaTh 0Opa3oBaHHBIM COBPEMEHHBIM  ueJoBeKOM 0Oe3  06a3oBoi
MaTeMaTUYECKON MOATOTOBKU. Y Ke B IIKOJIE MaTEMAaTHKA CIIY>KUT OMOPHBIM MPEIMETOM
JUIS W3YYEHUS CMEXKHBIX IUCIUIUIMH, a TOCJIE MIKOJbl peaJbHOH HEoO0XOAUMOCTHIO
CTAaHOBHUTCS HENpephIBHOE 00pa3oBaHMe, 4YTO TpedyeT MOJHOLEHHOW 0a30BoM
0011e006pa3zoBaTeNbHON MOATOTOBKH, B TOM YHCIIE U MAaTEMAaTHYECKOH. DTO 00yCIOBIECHO
TEM, YTO B HAIIM JHHU PAcTET YHCIo mpodeccuid, CBI3aHHBIX C HETMOCPEICTBECHHBIM
NpUMEHEHHEM MaTeMaTHKH: U B cepe IKOHOMHUKH, U B OM3HECE, M B TEXHOJIOTMUYECKUX
o0macTsx, U naxe B TyMaHUTAapHBIX cepax. Takum oOpa3zom, Kpyr HIIKOJBHUKOB, IS
KOTOPBIX MaTeMaTHKa MOXET CTaThb B OyAyIleM 3HAaYMMBIM HPEIMETOM HE TOJIBKO C
TOYKU 3pEHMsI €€ MPUMEHEHMsI B KU3HU, HO U B NPOPECCHOHAIBHON NESATENBHOCTH,
pacrmpsieTcs.

[TpakTHueckass MOJE3HOCTh MAaTeMaTHUKU OOYCJIOBIEHAa TeM, 4TO €€ IpeIMEeTOM
SBIISIIOTCS. (DYyHIAMEHTANbHBIE CTPYKTYpPhl HAIIETO MHUpPA: MPOCTPAHCTBEHHBIE (POPMBI H
KOJIMYECTBEHHBIE OTHOIICHUS OT TPOCTEUIINX, yCBAHMBAEMBIX B HEMOCPEICTBEHHOM
OTIBITE, 10 AOCTATOYHO CIOXHBIX, HEOOXOIUMBIX [UISl Pa3BUTHUS HAYUHBIX M MPUKIIAIHBIX
uael. be3 KOHKPETHBIX MaTeMaTHYECKUX 3HAHHWH 3aTPyJHEHO MOHMMAHWE MPUHIUIIOB
YCTPOWCTBAa M HCIIOJIb30BAHUS COBPEMEHHOM TEXHUKM, BOCHPUATHE M HHTEPIpETaIus
pa3HoOOpa3HON  COLMANbHOM, SKOHOMHYECKOH,  MOJIUTHYECKOW  HMH(OpMaiu,
Masio3(QPeKTUBHA MOBCEAHEBHAs IMpaKTHUeCKas JesTeNbHOCTh. KakIoMmy 4dernoBeKy B
CBOCH JKM3HH TMPUXOAHUTCS BBITIOTHATH PACYETHI U COCTABIATH aITOPUTMBI, HAXOIUTh H
OPUMEHATH (POPMYIIbI, BIaI€Th MPAKTHUECKUMHU NMPUEMAMU T€OMETPUUECKUX N3MEPEHUN
U TIOCTPOSHUH, YNTaTh MH(POPMAIHIO, TPEACTABICHHYIO B BHAC TaONHWIl, AUATPaMM H
rpaduKOB, KHUTh B YCIOBUAX HEONPEACIEHHOCTH U TTOHUMATh BEPOSATHOCTHBIM XapakTep
CIIy4alHBIX COOBITHI.

OAHOBPEMEHHO C paciiupeHueM cdep NMPUMEHEHHsS MAaTeMaTHKHd B COBPEMEHHOM
obmiectBe BCcE Ooiee Ba)KHBIM CTAHOBUTCS MaTEMAaTHYECKUH CTHIIb MBIIIUICHUS,
NPOSIBJISIIOIINNACA B ONpPEIENIEHHBIX YMCTBEHHBIX HaBBIKax. B mporecce H3y4YeHHS
MaTeMaTUKA B apceHal NPUEMOB M METOJOB MBIIUICHUS YEJOBEKa ECTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHAYKIUS U ACTYKIHs, 0000IeHrHe U KOHKPETH3AIHs, aHAINU3 H
CUHTE3, Kiaccuukanus M cuUcTeMarusanusi, abcrparupoBaHue u aHaiorus. OOBEKThI
MaTeMaTUYECKIX YMO3aKIIOUEeHUH, MpaBuUja UX KOHCTPYHMPOBAHUS PACKPBHIBAIOT



MEXaHU3M  JIOTHYECKHX  IOCTPOCHUH,  CHOCOOCTBYIOT  BBIPAaOOTKE  YMEHHS
(GopMyIHpoBaTh, OOOCHOBBIBATH M JOKa3blBaTh CYXXICHHsS, TEM CaMbIM pa3BUBAIOT
JIOTHYECKOE MBIIUIeHHE. Beaymiast poias NpuHAANISKUT MaTeMaTUKe U B (pOPMHUPOBAHUH
QITOPUTMUYECKOM KOMIIOHEHTHI MBIIUIEHUS W BOCIMTAHUM YMEHUH JeicTBOBaTH IO
3a/laHHbIM aJIFOPUTMaM, COBEPIICHCTBOBATh WM3BECTHBIE W KOHCTPYUMPOBAaTh HOBbIE. B
npoliecce peleHus 3a1a4 — OCHOBHOM y4eOHOMH AeATeIbHOCTH Ha ypOKaxX MaTeMaTUKU
— pa3BUBAIOTCA TAK)KE TBOPUECKAsl M MPUKJIAAHASL CTOPOHBI MBIIIJICHHUS.

OOyueHue mMaTemMaTHKe JAET BO3MOXKHOCTh pPa3BHBaTh y OOYyYarolUXCs TOYHYIO,
palMoOHAIBHYI0 U HWH(OPMAaTUBHYIO peyb, YMEHHE OTOMpaTh HauOojee MOAXOASIIUe
A3BIKOBBIE, CHUMBOJIMYECKUE, TpaUyecKue CpeacTBa Ul BBIPAKEHHS CYXKACHUH U
HarJIsJHOTO UX IPEICTABICHUS.

HeoOxonuMbIM KOMIIOHEHTOM OOIIel KyJIbTYyphl B COBPEMEHHOM TOJKOBAaHUU
SBIISIeTCS 00I1Iee 3HAKOMCTBO C METO/IaMHU MO3HaHUS JIEHCTBUTEIBHOCTH, PECTaBICHUE
0 MpeaMeTe U METOJaX MaTeMaTHKHU, UX OTJIIMYUNA OT METOJOB APYIHX €CTECTBEHHBIX U
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX NPHUMEHEHHs MaTEeMAaTHKH JUIsl PeIIeHUs
HAy4YHBIX ¥ NMPUKIAAHBIX 337a4. Takum oOpa3omM, MaTeMaTH4eckoe o0pa3oBaHUE BHOCHUT
CBOM BKJIaJ] B (popMupoBaHHE OOIIEH KyIbTyphI UEIOBEKA.

N3ydyenne wmaTeMaTHKH TakXe CIHOCOOCTBYET OSCTETUYECKOMY BOCIHMTAHUIO
YeJI0BEKa, IMOHMMAHUIO KpacoTbl M M3ALIECTBA MATEMAaTHUYECKUX pacCyKICHUIA,
BOCIPUATHIO T€OMETPUUECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.

B cootBerctBun ¢ Konuenumed pa3BuUTHs MaTeMaTHyeckoro oOpa3oBaHUs B
Poccuiickoit @enepannn MareMaTuyeckoe 0Opa30BaHUE JTOJKHO PEIlaTh, B YaCTHOCTH,
3aaud OoOEeCIeueHus] CTpaHbl BBITYCKHUKaMH, MaTeMaTH4yecKas MOATOTOBKAa KOTOPBIX
JIOCTaTOYHA JJsl MPOJOJKEHHS OOpa3oBaHUs B Pa3jIMYHbIX HANpPaBIICHUSAX, BKIIOYAs
MaTeMaTU4YecKHe HccaeloBanus, pabdory B cdepe HHPOPMALMOHHBIX TEXHOJIOTHH,
npernojaBaHue MaTeMaTHUKW U Jp., C OJAHOM CTOPOHBI, U NPUMEHEHHE MaTEeMaTUKH B
JIpyTUX HayKaX, B HH)XEHEPHO-TEXHOJOTMYECKOM M colMalbHOW cdepe ¢ Apyroi
ctoponbl. Jlng oOecniedeHHs JOCTMKEHUS COOTBETCTBYIOIIEH O3TUM  3ajadam
MaTeMaTU4YeCKONH MOJATOTOBKM OOYYaroIIMXcCs, JUIsl YIOBJIETBOPEHHMS HX 3alpOCOB U
BO3MOXKHOCTEH Ipe/lHa3HaueHa IporpaMMa 0a30BOro U3y4EeHHsI MATEMATHUKH.

HEJIU 1 OCOBEHHOCTHU U3YYEHUA YYEBHOI'O ITPEJIMETA
«MATEMATHKA» 7—9 KIIACCBI

[IpuoputeTHbIMU 1ENAMH O0yUYEHHSI MaTeMaTUKe B /—9 Kilaccax sSBIISIOTCA:

. dbopMupoBaHHE  HEHTPATBHBIX  MAaTEMaTHYECKHX TOHATHA  (YHUCIIO,
BEIMYMHA, TeoMeTpuueckas (Qurypa, mepeMeHHas, BEpOATHOCTb,  (DPyHKLUs),
o0ecrieunBarOMX  MPEEMCTBEHHOCTb M IEPCIEKTHUBHOCTb  MAaTEMAaTUYECKOTO
o0Opa3oBaHus 00y4arOIINXCS;

. MOJIBEJICHUE YYalllUXCsl Ha JOCTYIHOM JJsi HMX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3U MAaTEMaTHUKU M OKPY’>KAIOLIEro MHUpa, IOHHMMaHUE MaTEMaTUKH KaK 4acTH
oOw1eil KyJIbTypbl UEJIOBEYECTBA;

. pa3BUTHE HMHTEJUIEKTYAIbHBIX W TBOPUYECKUX CIOCOOHOCTEH ydaluxcs,
IIO3HABATEIbHON AaKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHUN, KPUTHYHOCTU MBIILICHMUS,



MHTEpeca K U3yUYECHUI0 MaTEMATHUKU;

. dbopmupoBanne (PpyHKINOHATFHOW MaTEeMAaTUYECKOW TPAMOTHOCTH: YMEHHS
pacrno3HaBaTh IPOSBIECHUS MATEMAaTUYECKUX MOHITHM, OOBEKTOB M 3aKOHOMEPHOCTEN B
peaNbHBIX KU3HEHHBIX CHUTYyalUsX WU MPU HM3YYEHUU JAPYTUX Y4eOHBIX MPEIMETOB,
OPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTH HX Ha S3BIKE
MaTeMaTUKd M CO3JaBaTb MaTEMaTUYECKUE MOJENH, MPUMEHATb OCBOCHHBIN
MaTeMaTHYeCKUN  ammapaT [  pelieHuss NpPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYEHHBIC PE3YIbTATHI.

OcHOBHbIE JIMHUM COJIEp>KaHUsI Kypca maTemMaTuku B 7—9 kiaccax: «Yucna u
BBIUHCIICHUS», «AnreOpa»  («AnreOpamdeckue  BBIPOKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «PyHkuun», «I'eomerpus («['eomerpuueckue GUTypbl U UX CBOWCTBaAY,
«3MepeHne TeoMEeTpUUECKUX BeIU4YuH»), «BepodaTHocTh M cratucTtukay. JlaHHbIE
JUHUU Pa3BUBAIOTCS MapajuielbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOM MPHUPOJION U
TpaJuLMIMH, OJIHAKO HE HE3aBUCUMO OJIHA OT JApPYyrod, a B TECHOM KOHTAaKkTe H
B3aumojieicTBun. Kpome »sToro, ux oOBeAMHSET JOrMYecKas COCTaBIISIONIAs,
TPaAUIMOHHO MPUCYIAasi MaTeMaTUKE U MPOHU3BIBAIOIIAs BCE MAaTEMATHUYECKUE KYPChl U
conpepxkatenbuble  guHUH. ChopmynupoBanHoe B DegepanbHOM TOCYIapCTBEHHOM
o0pa3oBaTebHOM CTaHAapTe TpeOOBaHUE «YMETh CBOOOIHO OMNEPUPOBATH MOHATUSIMU:
OTpeJieNieHne, aKCuoMa, TeopeMa, [0Ka3aTeIbCTBO, PABHOCHIIbHBIE (OPMYIHPOBKH
YTBEP)KIEHUN, OOpaTHOE U TPOTHUBOIOIOXKHOE YTBEPKICHUS; yMEHHE TPUBOAUTH
IpUMEPHI U KOHTPIPUMEPHI; YMEHUE BBIBOAUTH (POPMYJIbl U MPOBOAUTH JOKA3aTEIbCTBA,
B TOM YHUCJIE METOJAOM OT IMPOTUBHOIO U METOJIOM MaTeMaTU4YeCKOW WHIYKIUI
OTHOCHUTCSI KO BCEM Kypcam, a (OpMUPOBAHHE JIOTUYECKUX YMEHUN pacmpenessieTcs 1o
BCEM rojiaM oOy4eHHUS.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE MPEAMETHBIM pe3yJjbTaTam
ocBoeHus [lpumepHoii pabGouelt mporpaMmbl, paclpeles€HHbBIM MO ToAaM OOy4YeHHs,
CTPYKTYPUPOBAHO TaKHUM O0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM
BoIpocaM  oOyuwaromuecs  oOpallajJuch  HEOJHOKPATHO,  4YTOObl  OBJAJCHUE
MaTEMaTHYECKUMHU MOHATUSAMU W HaBBIKAMHU OCYLIECTBIISUIOCH IOCJIEIOBATENIBHO U
NOCTYyNaTeNIbHO, C COONIOZICHHMEM TMPUHIUIIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX TMpeCTaBIeHU o00ydaronmxcs,
pacmupss u yriryonsist e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O IIPEJMETA «<MATEMATHUKA» 7—9 KJIACCBI

B coorBerctBUM ¢ @enepanbHbIM  TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHUs MAaTEMATHKA SIBISIETCS 00sI3aTEIbHBIM
MpeIMETOM Ha JIAaHHOM YPOBHE 00pa30BaHMs M U3ydaeTcsi Ha 0a30BOM ypOBHE B paMKax
CJIETYIONINX YUeOHBIX KypcoB: «Ainredpay, «['eometpus», « BeposiTHOCTb U CTATUCTHKAY.
Hacrosimeld nporpaMMoii npeaycMaTpuBaeTcs BbIAEIEHUE B y4eOHOM IIJIaHE HA
U3yueHrne MaTeMaTuku B /—9 kiaccax 6 yueOHBIX 4acOB B HEJCHIO B TEUCHUE KaXKJIOTO
rojia oOy4eHus, Bcero 612 yueOHbBIX YacoB.



COJEP)KAHME OBYYEHMUSA «AJI'EBPA»
7 KJIACC

Yucia 1 BbIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U JECSITUYHBIE, IEPEX0 OT OAHOM (OpMBI 3anucu ApoOel K
npyroi. IloHsTME palMOHAIBPHOIO 4YHCIIA, 3alMCh, CPAaBHEHHE, YIOPSJOYMBAHUE
palMOHAIBHBIX 4YHced. ApupMeTHUecKne ACHCTBUS C pPAlMOHAIBHBIMA YHCIAMHU.
Pemenue 3aga4 u3 peaabHON MPAaKTUKK HA YACTH, HA IPOOH.

Crenenb ¢ HaTypaJbHBIM I[IOKa3aTeleM: ONpejAesieHHe, Ipeodpa3zoBaHMe
BBIPAKEHUH Ha OCHOBE ONpENECHHs, 3amuch Oonbmmx uyucen. [IpoueHTsl, 3amuch
IPOLIEHTOB B BHJAE ApoOM M ApoOM B BHJE MPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaIbHON PAKTUKHU.

[IpuMeHeHne NpU3HAKOB ACIMMOCTH, PA3JI0KEHUE HA MHOXHUTEIM HATypaJIbHBIX
YHCEJL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE IIpsIMast U 0OpaTHast IPONOPLHUOHATIBHOCTH.

AuireOpanyeckue BbIpaKeHHU s

[lepeMeHHBIEC, YHCIIOBOE 3HAYEHUE BBIPAXKEHHS C IEpeMEHHOW. JlomycTumele
3Ha4YCHUs IepeMeHHbIX. [IpencraBieHHe 3aBUCMMOCTH MEXKAY BEIMYMHAMU B BHJE
¢opmyinbl. Beruucnenuss mo ¢opmynam. I[lpeoOpazoBaHune OYKBEHHBIX BbIPAKEHUH,
TOXKJECTBEHHO PAaBHbBIC BBIPAKEHUs, IpaBUjia MpeoOpa3oBaHusl CyMM U IMPOU3BENICHU,
MpaBUJia PaCKpbITHS CKOOOK M MPUBEICHUS MTO00HBIX CllaraeéMbIX.

CBoliCTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIIEM.

OpnHouneHpl M MHOrowieHsl. CreneHb MHoOrowieHa. CIOKEHHE, BBIYMTAHUE,
YMHOKCHUE MHOTOWICHOB. POpMyJIbl COKPAIEHHOIO YMHOXKCHHS: KBAaApaT CyMMBI U
KkBaapar pasHocth. dopmyna pa3HOCTHM KBaApaTroB. PaznokeHue MHOIOUYIEHOB Ha
MHOXKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YypaBHEHHUs, TMpaBuUja MNpeoOpa3oBaHUs  ypaBHEHMS,
PAaBHOCHJIBHOCTh YPaBHECHHUI.

JIuHeiiHOE ypaBHEHHUE ¢ OAHOM NEPEMEHHOM, YUCIIO KOPHEW JIMHEWHOTO YPaBHEHHS,
peuieHue JUHEHHBIX ypaBHeHMH. (CoOcCTaBleHME YpaBHEHUM I10 YCIOBHUIO 3aJayH.
Pemenue TekCTOBBIX 3a71a4 C TOMOIIBIO YPABHEHU M.

JIluneiiHoe ypaBHEHHE C JABYMs IepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JVHENHBIX YPAaBHEHUH C ABYMs NEPEMEHHBIMU. PerieHne cucteM ypaBHEHHMI ciocoOoM
noJcTaHOBKHU. [IpuMephl penieHns TEKCTOBBIX 3aja4 ¢ IOMOLIBIO CUCTEM YPAaBHEHUN.

DOyHKIUU

Koopaunata Touku Ha npsmol. YwucinoBele NpomMexyTkH. PaccrosHume Mexny
JIBYMs TOYKaMH KOOPAMHATHON IIPSIMOM.

IIpsimoyronpHas cucrema koopauHaT, ocu OX u Oy. AGcuucca U opiuHaTa TOUKU
Ha KOOpAMHATHOM muiockocTu. I[lpumepsl rpadukoB, 3agaHHBIX (Qopmyinamu. UreHue
rpa¢ukoB peanbHbIX 3aBUcUMOCTed. Ilonatue ¢ynkumu. I'padux ¢ynknuu. CpoiicTBa
¢yuxuui. Jluneitnas ¢ysnkuus, e€ rpaduk. I'padux ¢pynkumum y = [x|. ['paduueckoe
pEllEHUE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEHWHBIX YPABHECHUN.



8 KJIACC

Yucua 1 BbIYMCICHUS

KBanpaTHsiii kopeHb u3 yucna. [loustue 06 uppaumoHalbHOM yucie. JlecaTnyHbie
npuOIMKeHUsT UppalMOHANbHBIX uucen. CBoiicTBa apupMETHYECKUX KBaAPaTHBIX
KOPHEN M MX NMPUMEHEHUE K NpeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUNW U BBIYMCIICHUSM.
JleCTBUTENIBHBIC YHCIIA.

CreneHb c LeabIM okazareseM U e€ ceoiicTBa. CTaHAapTHAs 3alIUCh YUCIA.

AsireOpanvecKkue BbIpaKeHUs

KBagpatHelii TpEXWIEH, pPAa3jI0KEHHE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anredpanueckoit 1podu. CioxeHue,
BbIUMTAaHUE, YMHOXKEHHE, JIeJieHue anreOpandeckux aApobeii. ParmonanbHble BEIPaKEHUS
U UX IpeoOpa3oBaHueE.

YpaBHeHUs] H HEPaBeHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEHl KBaapaTHOro ypaBHeHHsA. Teopema
Buera. Pemienne ypaBHEHUI, CBOASIIMUXCS K JIMHEWHBIM M KBaApaTHbIM. [Ipocreniue
JTPOOHO-pAIIMOHANIBEHBIC YPABHEHUS.

I'paduueckass uHTEpHpeTalUs YpaBHEHUN C JABYMS TEPEMEHHBIMH H CHCTEM
JIMHEHHBIX YPaBHEHUH C IBYMsI IepeMeHHbIMU. [IprMephl perieHuss CHCTEM HETMHENHBIX
YPaBHEHMH € JBYMS IEPEMEHHBIMHU.

PelieHne TEKCTOBBIX 3a/1a4 aIreOpanvIeCcKUM CIIOCOOOM.

UucnoBble HEpAaBEHCTBA M MX CBOWCTBAa. HepaBeHCTBO ¢ OJHON TEpEMEHHOM.
PaBHOCWIBHOCTH HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA ¢ OAHOW mepeMeHHO. CrucTeMsl
JIMHEVHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM.

DyHKIUMT

[Tonsitue Qynkuuu. OOIACTH ONMPEACICHUS W MHOXECTBO 3HAYCHUN (DYHKIIUU.
CriocoOb1 3a1anus QyHKITHIA.

I'paduk Qyukiuu. Urenue cpoiictB pyHkuuu no e€ rpaguxy. [Ipumepsl rpadukon
(GYHKIMIA, OTpa)KaIOIINX PeaTbHbIE MPOLIECCHI.

@OyHKIIMU,  OMHCHIBAIONIME MPSIMYyH0 W OOpaTHYH  IPOIMOPIHOHATIHHBIC
3aBHCHMOCTH, uX rpaduxu. Oyukmun Y = X2, Y = X3, y = Vx, y=|x|. Tpaduueckoe
pElICHNE YPAaBHEHUN U CUCTEM YPaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCTCHUSA

PanyoHanbHble 4ncia, WppalUOHAIbHBIE YHCIA, KOHEYHbIE M OECKOHEUHbIE
JecsITUYHbIe ApOoOH. MHOXKECTBO NEHCTBUTEIBHBIX YHCEN, NEHCTBUTEIBHBIC YMCIA KaK
OecKOHEeuHble JecsITUYHble JApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHO>ECTBOM JCHCTBUTENIBHBIX YHCEII U KOOPAUHATHOMN MPSIMOM.

CpaBHeHME  JEHCTBUTENBHBIX  4HUCEN,  apupMeTHyecKue  JACUCTBUA €
JEACTBUTEIIBHBIMY YHACIIAMH.

Pasmepsl OOBEKTOB  OKpYXKAlOIIEro MHpa, JJIUTENBHOCTh IPOLIECCOB B



OKPY’KAIOIIEM MUPE.

[TpubnuxEHHOE 3HAYEHHWE BEJIWYHHBI, TOYHOCTh NpuUOIMKeHUs. OKpyrieHue
yucell. [Ipuknika u oneHKa pe3yJibTaTOB BIYUCICHUM.

YpaBHeHUs H HEPaBeHCTBA

JluneriHoe ypaBHeHuWe. PemeHue ypaBHEHUH, CBOIAIIMXCA K  JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHUM, CBOIAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pelIeHUs YpaBHEHUW TPETbEW M UYETBEPTOMN
CTEINEHEN pa3yioKEHUEM Ha MHOXUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHeHWH. PelieHune TEKCTOBBIX —3ajad
anredpanyecKuM METOOM.

VYpaBHeHHEe C JByMsi IEpeMEHHbIMM U ero rpaduk. Pemenwe cucreM JByX
JIMHEVHBIX YPABHEHUH C JBYMs IIEpEMEHHBIMU. Perienre cucrem IByX ypaBHEHHM, OJHO
U3 KOTOPBIX JHMHEHHOe, a JIpyroe — BTOpoi cremeHu. ['paduueckass WHTepHperauus
CHUCTEMBI YPaBHEHUN C JBYMs IIEPEMEHHBIMU.

Pelienre TeKCTOBBIX 3a/1a4 anreOpanyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPAaBEHCTB C OJHOM NepeMEHHOH. Pemenue cucrem
JMHEHHBIX HEPABEHCTB ¢ OAHOW mepeMeHHoU. KBanpaTtHbie HepaBeHcTBa. ['paduueckas
MHTEpIpETalysl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

DOyHKIUT

KBanpatnunast ¢ysnkuus, e€ rpaduk u cBoiictBa. I[lapaGona, KoopaWHATHI
BEPIIMHBI TapabOoIbl, OCh CHMMETPHUH NapadOJIbI.

Ipadukn dynxumit: Yy = kx, y = kx + b, y = k/x, y = x3,y = \x, y = || u ux
CBOMCTBA.

Yucii0BbIE MOCIEA0BATEIBHOCTH H IPOrPECCUH

[lonsiTue  4MCIOBOM  MOCHEAOBAaTENIBHOCTH.  3aJaHUE  MOCJIEI0BATEIBHOCTH
peKyppeHTHOM (hopMyIioii u HopMyIoi N-ro UiIeHa.

Apudmernueckass U reoMeTpuyeckas mporpeccud. Dopmyabl N-TO  4ieHa
apupMETHYECKON U TEOMETPUUECKON TPOrPECCH, CyMMBI IEPBBIX N YJIECHOB.

N3obpaxenne uaeHOB apu(PMETHIECKON U TE€OMETPUUYECKON MPOTPECCHil TOUKaMu
Ha KOOPJAMHATHOM IUIOCKOCTU. JIMHEWHBIH M SKCHOHEHIMANIbHBIM pocT. CroKHbIE
MIPOLICHTHI.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHMSI MPOrpaMMbl y4yeOHOro Kypca «Anredpa»
XapaKTepU3yITCS:

1) maTpHOTHYECKOE BOCIIUTAHUE:

MPOSIBIICHUEM WHTEpeca K MPOIUJIOMY M HACTOSIIEMY POCCHUCKOW MaTeMaTHKH,
[EHHOCTHBIM OTHOIIEHUEM K JOCTH)KCHHSIM POCCUHUCKMX MAaTE€MaTUKOB M POCCUHCKOMN
MaTEMaTHYECKOW IIIKOJIBI, K HCIIOJIb30BAHUIO JTUX JOCTIKEHWH B JPYrHMX HayKax |
MPUKJIAAHBIX cepax;

2) rpaIaHCcKoe U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO OOS3aHHOCTEH TpaKJaHWHA W PEaM3aIliu €ro Ipas,
MPEICTABIICHUEM O MAaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD,
SIBJICHUH, MPOLIETyp TPakIaHCKOT0 00IIecTBa (HanmpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHUIO J3THYECKUX NPOOJIEM, CBS3aHHBIX C TPAKTHYCCKUM MPUMEHEHHEM
JOCTHKEHUN HAyKH, OCO3HAHUEM BAXHOCTU MOPAIbHO-ITUYECKUX TPUHIUIIOB B
JESTEIIbHOCTHA YUYEHOTO;

3) Tpy/10BO€ BOCIIHTAHHKE:

YCTAaHOBKOW Ha aKTHUBHOE y4acTHE B PEHICHUH MPAKTUYECKUX 3a/lad MAaTeMaTUYECKON
HaIpPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTUYECKOTO 0Opa30BaHMs Ha MPOTSKEHUU
BCEHU JKU3HHM JIJIsl YCIEITHON PO EeCCHOHATBLHON IEITeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX
YMEHHH, OCO3HAaHHBIM BBIOOPOM M  TOCTPOEHUEM HMHJWBHUIYAIbHOW TPACKTOPHUHU
o0pa3oBaHUsi W JKU3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MOTpeOHOCTENH;

4) 3cTeTHYEeCKOe BOCIUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHATLHOMY U 3CTETHYECKOMY BOCHPHUSITHIO MAaTEMATHYECKUX
OOBEKTOB, 3ajay, pEHICHWH, pacCyXIeHUH, YMEHHI0O BHAETb MAaTeMaTHUYECKUE
3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOTO O3HAHUSI:

OpHEHTAINEH B JNEATEILHOCTH Ha COBPEMECHHYIO CHCTEMY HAYYHBIX MPEICTABICHHMA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOJIbI U OOIeCTBA, TOHUMAHUEM
MaTEMaTUYECKOW HAayKH Kak Cepbl YeIOBEUYCCKOW NEATEIHHOCTH, ITAMOB €€ pa3BUTUS U
3HAYUMOCTH JUIS Pa3BUTUS IUBWJIM3ALlMM, OBJIAJICHUEM SI3bIKOM MaTeMaTHKUH U
MaTEeMaTHIECKOW KYJIbTYpPOU KaK CPEJACTBOM IO3HAHUS MHpPA, OBIAJCHUEM IMPOCTEUIITUMU
HABbIKAMHU MCCIIEI0BATEIbCKOM 1eATeIbHOCTH;

6) ¢usnueckoe BocnmuTtanue, GOpPMUPOBAHHE KYJIbTYPbl 3/I0POBbSI U
IMOIMOHATBHOIO 0JIArONMOJTyYHsI:

TOTOBHOCTBIO NMPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEpPECax CBOETO 370POBbS,
BEJIEHUsl 370poBoro oOpa3a JKW3HM (3J0pOBOE NUTaHUE, COATTAHCUPOBAHHBIA PEKUM
3aHSATHA W OTIbIXa, peryiisipHas (u3nueckass aKTUBHOCTB), C(POPMUPOBAHHOCTH HAaBBIKA
pedekcuu, MpU3HAHKEM CBOETO MpaBa Ha OMIMOKY M TAaKOTO e IMpaBa IPyroro 4eaoBeKa;



7) 3K0JIOTHYECKOEe BOCTIUTAHUE:

OpUEHTAllell Ha TNPUMEHEHUWE MAaTEeMaTUYECKUX 3HAHUU JUIsl pelleHus 3aJad B
00JacTH COXPAaHHOCTH OKpY>KalolIel cpeiabl, IUIAHUPOBAaHUS TOCTYNKOB W OIICHKH HX
BO3MOXHBIX MOCIEACTBUM I OKPYKAIOIIEW cpebl, OCO3HAHUEM TIJI00aIbHOrO Xapakrepa
HKOJIOTHYECKHUX MPOOJIEM U MyTeH X pelIeHus;

8) amanTainus K M3MeHSIOIAMCSI YCJIOBHSIM CONHATbHOM U IPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICMCTBUSAM B YCJIOBHUSX HEONPENEIEHHOCTU, IMOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTHUUECKYIO JCSITEIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS
y ApYyrHX JtoJied, nmpuoOpeTaTb B COBMECTHOM J1€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKH U
KOMIIETEHIIUHU U3 OIbITA APYTHX;

HEO0OXOIMMOCTHIO B (DOPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHclie (OPMYyIHUPOBATH
WJeH, TOHATHS, TUIOTE3bl 00 OOBEKTaxX W SIBJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIMIO, BOCHPHHHMATH CTPECCOBYIO
CUTYAIIMIO0 KaK BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS U
JecTBUS, GOPMYIIUPOBATH M OIIEHUBATh PUCKHU U TIOCEACTBHS, (OPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIE YHUBepPCaJIbHbIE yueOHbIe AeiicTBUs ba3oBbie
JIOTHYECKHe 1eHCTBUA:

¢ BEISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MMPU3HAKA MATEMAaTUUYECKUX OOBEKTOB,
MOHATHHM, OTHOIIEHWM MEXAy TMOHATUSAMU, (OPMYIHUPOBATh OMNPEACICHHUS] TOHSATHI,
YCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KIACCU(UKAIMKM, OCHOBAHUS IJIsi 00OOIICHUS U
CpPaBHEHHUsI, KPUTEPUH MPOBOJUMOTIO aHAJIN34;

® BOCIIPUHUMATh, (OPMYJIHPOBATh U MPEe0OPa3OBbIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpULATeNIbHbIE, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE,

® BBISIBJISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOPEYHUS B
(dakTax, JTaHHBIX, HAOIIOJCHUSAX W YTBEP)KACHHUAX, MpeJiaraTh KPUTEPUH ISl BBISBIICHUS
3aKOHOMEPHOCTEU U MPOTUBOPEUMIA;

¢ IeJIaTh BBIBOJIBI C MUCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U UHIYKTHUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;

*pa3dupaTh JI0Ka3aTelIbCTBA MAaTEMaTHYECKUX yTBEpXKIAEHUM (MpsiMble W OT
MPOTUBHOI'0), POBOAUTH CAMOCTOSITEILHO HECIOKHBIE JOKa3aTelbCTBA MAaTEMaTHYECKUX
(akTOB, BBICTpaWBaTh APryMEHTALMIO, MPUBOAUTH NPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,

¢ BEIOMpaTh crnocod perieHus ydeOHOHM 3ajauu (CpaBHUBATh HECKOJIBKO BAapUaHTOB
pelieHus, BHIOUPATh HambOoJiee MOAXOMSIIUNA C YYETOM CaAMOCTOSATEIHHO BBIJEICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBareJbcKkie 1eHCTBUS:



* ICTIOJIb30BAaTh ~ BOMPOCHl KaK  HMCCIEAOBATEINBCKH  MHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MNPOTUBOpEYUE, MpoOiieMy, CaMOCTOSTEIbHO
YCTaHABIIMBATh HCKOMOE W JaHHO€, (OpPMHpPOBATH TUIOTE3Yy, APTyMEHTHPOBATh CBOIO
MO3UIINIO, MHEHHE;

¢ IPOBOJUTH TI0 CaMOCTOSITETIHHO COCTaBJICHHOMY IIJIaHY HECIIOKHBIM 3KCIIEPHUMEHT,
HEOONBIIIOE MCCIIEIOBAHKUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOO0M;

® CAMOCTOATENBHO (D OpMyNIHMpOBaTh O0O0OIIEHMST H BBIBOABI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIO/IEHUs, HCCIIEOBaHMs, OILEHUBATh JOCTOBEPHOCTh IOJYUYEHHBIX
pEe3yIabTaTOB, BEIBOJOB U 0000IICHUI;

* IPOTHO3UPOBATH BO3MOKHOE  pa3BUTHE TMpolecca, a TakXKe BBIIBUTATH
MIPETIOJIOKEHUS O €r0 PA3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmanmeii:

® BBISIBJISTH HEIOCTATOYHOCTh U M30BITOYHOCTh HH(OPMAIINH, TAHHBIX, HEOOXOJUMBIX
VIS pEIIeHUs 3a/1a4u;

¢ BEIOMpATh, AHATTM3UPOBAThH, CHCTEMATH3UPOBATh U UHTEPIIPETUPOBATH WH(DOPMAITHIO
Pa3IUYHbBIX BUJIOB U (OPM IpEICTaBICHUS;

¢ BeIOUpaTh (popMmy mnpencTaBieHuss WHGOPMALMH M WUTIOCTPUPOBATH pelIacMble
3a/la4ll CXeMaMHu, JuarpaMmMamMu, HHOU TpaduKoi 1 UX KOMOWHAIIUSMU;

* OLICHUBATh HAAEKHOCTh MHPOPMALMU MO KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIEM
Wi cOpMyJTUPOBAHHBIM CAMOCTOSITEIBHHO.

KomMyHnKkaTHBHbIE YHHBEpPCAJbHbIE YUeOHbIe 1eiicCTBHA:

® BOCTIPUHUMATH U (DOPMYITHUPOBATH CY>KJEHUS B COOTBETCTBHH C YCIOBUSIMH U TEISIMHU
oOlIeHHs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaTh TOSICHCHHWS MO XOJY pEIICHHs 3a7a4d, KOMMEHTHPOBATH TOTYYEHHBIH
pe3yJbTarT;

*B Xo01€ OOCYXIEHHsS 3a/JaBaTh BOMPOCH IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOyieMbl, pelaeMoil 3aJadyu, BBICKA3bIBaTh WJCH, HallEJICHHbIE HA TOUCK pELICHMUS,
COITOCTABIISITh CBOM CY)KJIEHUS C CYKACHUSIMHU JPYTUX YYACTHUKOB TUAIIOTa, 0OHAPYKUBATh
pasnuuMe U CXOACTBO MO3ULIUN, B KOPPEKTHON dopMe GHOopMyIHpOBaTH pa3HOIIACHS, CBOU
BO3PaKCHUS;

® IPEJICTABJIATh PE3yJIbTaThl pELIEHUs 3a/Jaud, OKCIIEpUMEHTa, UCCIe0BaHus,
MIPOEKTA, CAMOCTOSITEIIbHO BBIOMPATh (hOpMAT BBICTYIUICHHS C YIETOM 33124 MPE3CHTAINH U
0COOCHHOCTEH ayIMTOPUH;

* IOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHAUBUAYAJIbHOU pabOThI
MY pelIeHNH YYeOHBIX MaTEMaTHISCKUX 33124,

* IPUHUMATh II€JIb COBMECTHOW JIEATENBbHOCTH, IUIAHUPOBATh OpPraHU3ALIUIO
COBMECTHOW paboTHI, pactpenessTh BUABI padoT, TOroBapuBaThCS, 0OCYXKAATh MPOLECC U
pe3ynbTat paboThl, 0000111aTh MHEHUSI HECKOIBKUX JIFOJIEH;

® y4acTBOBaTh B TPYNIOBBIX ¢opmax paboTel (0OCyXaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHUE), BHITIOIHATh CBOIO YacTh PabOTHl M KOOPJIUHUPOBATH CBOM



JEeUCTBUS C APYTMMHU WIEHAMU KOMaHbl, OLICHUBATh Kaue€CTBO CBOErO BKJIAJa B OOIIMH
IPOAYKT IO KPUTEPHUAM, C(POPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHSL.
PeryasiTuBHbIe yHUBepcalbHbIe yueOHbIe JelCTBUS
Camoopranuzanms:
® CAMOCTOSITENIBHO COCTaBJIATh IUIAH, QJTOPUTM pEIIeHUs 3aJaud (WIM €ro 4acrs),
BBIOMpAaTh CrMOCO0 pemeHuss ¢ Y4ETOM HUMEIOMIMXCS PECYypcoB W COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBaTh U KOPPEKTUPOBATh BapUAHThI PEIICHUH ¢ Y4ETOM HOBOM
UH(pOpMaIIH.
CaMOKOHTPO/Ib, SMOLIMOHAJILHBII HHTEJJICKT:
®BJIAJIETh CIIOCO0AMHM CAMOIPOBEPKH, CaMOKOHTPOJS IIpolecca U pe3ylbTara
pEILIeHNs MaTeMaTUYECKOH 3a7a4u;
® IPEJIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTb IPU PEIICHUHU 3a7a4l, BHOCUTh
KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;
® OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH IIOCTABICHHOM LEIU U
YCIIOBHSIM, OOBACHATH MPUYUHBI JOCTHKCHUS MU HETOCTHKEHHS IIeTTH, HAXOIUTh OIITHOKY,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IHNPEIMETHBIE PE3YJIbTATDBI

K xoniy obydyenuss B 7 kjacce oOydaromMiiCs MOJYYUT CIEAYIOLUIUE MpPEIMETHBIE
pe3yIbTaTHI:

Yucaa v BLIYHCIEHUSI

BrImonHATE, codeTast yCTHbIC U MMMCBMEHHBIE PUEMBI, apu(MeTHUeCKue TeHCTBUS C
paIMOHaILHBIMU YUCITAMH.

HaxomuTh 3HaU€HUS YUCIIOBBIX BBIPAXKEHHUH, MPUMEHATH PAa3HOOOpa3HBIE CITOCOOBI U
npUEMBl BBIYHMCIICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUMU, COJIEPKAIIUX OOBIKHOBEHHBIE U
JeCSITUYHbIE IpOOu.

[lepexoauth OT omHOW OPMBI 3amUCH uKcCed K Jpyroi (mpeoOpa3oBBIBATH
JECATUYHYIO JTpOOh B OOBIKHOBCHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAA0YUBATH PAIIMOHATBHBIC YHCIIA.

OxkpyriTh yncha.

BBITIONTHATE TIPUKUIKY W OLEHKY pe3yJibTaTa BBIYHCICHUH, OIECHKY 3HAYeHUH
YHCIIOBBIX BBIPAXKCHUH. BBIMONHATH JEHCTBUS CO CTENEHSAMU C HATypaJbHBIMU
MoKa3aTelsiMu.

[TpuMEHSTH MPU3HAKK JCITUMOCTH, Pa3joKEHNE HAa MHOXKUTEIIM HATYPaIbHBIX YHUCEI.

Pemarh npakTUKO-OpUEHTUPOBAHHBIE 3a]]a4M, CBS3aHHBIC C OTHOIICHHWEM BEIMYUH,
MPOIOPIIMOHATBHOCTRIO BEJIMYHMH, MPOIIEHTAMU, HHTEPIPETHPOBATh PE3YyJIbTaThl PEIICHUS
3a/1a4 ¢ y4€TOM OTPaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMHU PAacCMATPUBAEMBIX 0OBEKTOB.

AJiredpanyvecKue BbIPaKeHUsI



Hcnonb3oBaTh anreOpanyeckylo TEPMHUHOJIOTHIO U CHUMBOJIMKY, NPUMEHATH €€ B
IpoLecce OCBOEHUS yueOHOro MaTepuana.

HaxonuTs 3HaueHns OyKBEHHBIX BBIPAXKEHUN MPU 3aJJaHHBIX 3HAUCHUSAX [TEPEMEHHBIX.

BoinonHATh mpeoOpa3oBaHMs LENOr0 BBIPAKEHUS B MHOTOUWIEH MPHUBEACHHEM
MOI00OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATE YMHOXKEHUE OJHOWIEHA Ha MHOTOYJIEH M MHOrOYJIeHa Ha MHOTOYJIEH,
MPUMEHTH (OPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3ioKeHHEe MHOTOUJIEHOB HA MHOXHUTENN C TOMOLIbIO BEIHECEHUS 32
CKOOKM  OOIIero MHOXUTEN, TPYNIHUPOBKH CJaraeMbiX, MpUMEHEHHs (Qopmyl
COKpAILLEHHOTO YMHOXKCHUS.

[IpumensATs npeoOpa3oBaHUs MHOTOWIEHOB Ul pEUICHHS pPa3JIMYHbIX 3ajad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEaTbHOU MPAKTUKH.

Hcnonp3oBaTe CBOMCTBA CTENEHEW C  HATYpAIbHBIMU  MOKA3aTEIAMU IS
npeoOpa3oBaHus BEIpaKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHbIE ypaBHEHUS ¢ OJJHOW IIEPEMEHHON, IPUMEHSS ITpaBUiia Iepexoaa OT
HCXOJHOTO YpaBHEHMsI K PABHOCHUIbHOMY eMmy. IIpoBepsTh, sIBIS€TCA JIM YHCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpadudeckie METOIBI IPU PEIICHUH JTMHEHHBIX YPABHEHUHA U UX CUCTEM.

[TonGupaTh mpUMeEpHl Map YHCEN, ABJSIOMIMXCS PEIICHUEM JIMHEHHOTO YpaBHEHHS C
JIBYMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TrpaduK JIMHEHHOrOo ypaBHEHHSI C JABYMs
NepEeMEHHBIMH, MONIb3YICh TpauKOM, IPUBOIUTH MPUMEPHI PEIICHUS YPaBHEHHUS.

Pemath cuctemsbl IByX JMHEHHBIX YpaBHEHUN C ByMsl MEPEMEHHBIMH, B TOM UHUCIE
rpapuuecKu.

CocTaBiATh M peliaTh JIUHEMHOE YPAaBHEHHE WIM CUCTEMY JIMHEMHBIX YPaBHEHUU IO
YCJIOBMIO 3aJla4i, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJYyYEHHBIN
pe3yJbTar.

DYyHKUHMH

N300paxkaTh Ha KOOPAMHATHYIO HPSIMYI0 TOYKY, COOTBETCTBYIOILIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEpBaJbl, 3alUCHIBATh YHUCJIOBBIE NPOMEKYTKH Ha
anreOpandecKkoM si3bIKe.

OTmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH I10 3a/JIaHHBIM KOOpPJIMHATaM, CTPOUTH
rpaduku TuHeHHBIX GyHKIUN. CTponuTh rpaduk GyHKIUN y = [X|.

OnuceiBaTh C MOMOIIbIO (DYHKLIMHA HM3BECTHBIE 3aBUCHMOCTH MEXJy BEIMYMHAMM:
CKOpPOCTb, BpEMsl, PacCTOSIHUE, II€Ha, KOJWYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM paboTHI.

HaxoauTh 3HaueHre pyHKIUY 110 3HAYEHHUIO €€ apryMeHTa.

[Tonnmats rpaduueckuil crnoco0 NpeacTaBiIeHUs U aHaJIW3a WH(OpMAaIK, U3BJIEKATh
¥ MHTEPIIPETUPOBATH HH(HOPMAIIHIO U3 TPA(UKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kijiacce oOydaromuiicss MOJYYUT CICAYIOIIME MPEAMETHBIC
pE3YyJIbTaThI:



Ymnciia 1 BLIYMCTICHUS

Hcnonp30BaTh HaualbHbIE TPEACTABICHUSI O MHOXECTBE JEHCTBUTENBHBIX YHCEI IS
CpaBHEHMsI, OKPYTJIEHUSI U BBIYUCIICHUM, U300pakaTh IEHCTBUTEIbHBIC YMCIa TOYKAMH Ha
KOOPAMHATHOU IPSMOU.

[TpumeHsTh MOHATHE apU(PMETHYECKOTO KBaJAPATHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOpPHHU, WCHOJNB3Yysl MPU HEOOXOIWMOCTU KAJIbKYJISTOP, BBINOIHATH MpeoOpa3oBaHUs
BBIpaKEHUH, COIepkKALIUX KBAIPATHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Ucnonws3oBath 3anucu OONBIIMX U MaJIbIX YKCEN C TTOMOIIBIO AECATUYHBIX Ipo0el u
creneHei yucna 10.

AJireOpanydecKkue BbIPaKeHUsI

[IpuMeHSTh TOHSTHE CTENEHHU C LENBIM MOKa3aTeleM, BBIINOJHITH MPeoOpa3oBaHUS
BBIPAKECHUH, COAEPKAIIUX CTEIECHH C LEIbIM [TOKA3aTEIEM.

BhITIONHATE TOXAECTBEHHBIE PE0OpPa30BaHUS PAIIMOHATIBHBIX BHIPAKEHHU HA OCHOBE
MpaBUJl ACHUCTBUI HAJl MHOTOUJICHAMH U allreOpandyecKuMu IpoOsIMHU.

PacknanpiBaTh KBapaTHBIM TPEXWIEH HA MHOKUTEIIH.

[IpumensTs mpeoOpa3oBaHMsl BBIPAKCHHM [UIs pEUICHUS pPa3IMYHBIX 3a71a4 U3
MaTeMaTHKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHOU MPAKTUKH.

YpaBHeHMs U HEPAaBEHCTBA

Pemate nuHeiHBIE, KBagpaTHbIE ypaBHEHUS U  pallMOHAJIbHBIE YpaBHEHWS,
CBOJSIIIIUECS K HUM, CUCTEMBI JIBYX YpPaBHEHUU C JBYMS NTEPEMECHHBIMH.

IIpoBoauTh MPOCTEUIIME HCCICHOBAaHUS YPABHCHUM M CUCTEM YPAaBHEHUH, B TOM
YHCJIie ¢ MPUMEHEHUEM rpaduuecKuX MpeCcTaBleHni (yCTaHABINBATh, UMEET JIM YPAaBHECHHE
WJIU CUCTEMA YPABHEHUM pElIeHUs], €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[Tepexonuth OT cliOBeCHOU (HOPMYJIMPOBKHU 3aa4ydl K €€ anreOpanveckoil MoJenu C
MOMOIIIBI0 COCTABJICHUSI YpaBHEHUS WJIM CUCTEMbl YpPAaBHEHUH, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4il MOJIyYEHHBIN pe3yJbTar.

[IpuMeHATh CBOWCTBA YHMCIIOBBIX HEPAaBEHCTB JUIsl CPaBHEHMs, OLICHKH, pEIIaTh
JUHEWHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOM W MX CHCTEMBI, JaBaTh rpadUyuecKyro
WJUTFOCTPALMIO MHOYKECTBA PEILICHN HEPaBEHCTBA, CUCTEMbl HEPAaBEHCTB.

DOyHKIUA

[TorumaTh ¥ WCHONB30BaTh (YHKIMOHATBHBIC TIOHATHS W SI3BIK  (TEPMUHBI,
CUMBOJINYECKHE 0003HAUEHUs), ONPEICNATh 3HAaUCHHE (PYHKIIMU 1O 3HAYECHUIO apryMEHTa,
OIpeAeATh CBOMCTBA (PYHKIMHU 110 €€ rpauKy.

Crtpouts rpaduku 3JIeMeHTapHBIX (PYHKIIHI BUIA:

y=kix,y =x2,y =x3, y =[x|, y = VX, oruchIBaTh CBOJCTBA YHCIOBOI (BYHKIMH IO €&
rpaduky.

K xoniy obydyenus B 9 kjacce oOydaromMiics MOJYYUT CIEAYIOUIUE MPEIMETHBIC
pE3yJIbTATHI:

Yucia 1 BBIYMCICHUSA

CpaBHUBATH U yIIOPSAA0YMBATH PALIMOHAIBHBIE U HPPALUOHAIBHBIE YHCIIA.

BrinonausaTe apudpmMeTrueckue JeHCTBUS C pallMOHATILHBIMU YMCIIAMU, COYETasi YCTHBIE
Y IMCbMEHHBIEC MPUEMBI, BBITIOIHATH BEIYUCICHUS C UPPALIMOHAIBHBIMUA YHCIIAMU.



HaxonuTe 3HaueHHs CTENEHEW C ILENBIMU II0Ka3aTeIIMH M KOPHEW, BBIYUCIIATH
3HAQYEHMS YUCIIOBBIX BBIPAKECHHM.

OKpyriasaTh ACUCTBUTENIBHBIE YHCIIA, BBIIOIHATh NIPUKUAKY pe3yJbTaTa BBIUYNCICHU,
OLICHKY YMCJIOBBIX BBIPAKCHUH.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHbIE YPABHEHHWs, YpPaBHEHUS, CBOJSINMECS K HHM,
npocTeiie IpoOHO-pallMOHAIbHbIE YPAaBHEHMSL.

Pemate cucteMbl IBYX JMHEWHBIX YPABHEHHHW C JBYMs IEPEMEHHBIMH M CHCTEMBI
IBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBISAETCS JIMHEWHBIM.

Pematps TexkcToBBIE 3a7aud anreOpanvyeckuM CIOCOOOM C TOMOIIbIO COCTABJICHUS
YPaBHEHHUsI WIA CUCTEMBI IBYX YPABHEHUH C ABYMs IIEPEMEHHBIMH.

[IpoBoauTE MpOCTEMIIME HCCACAOBAaHUS YPAaBHEHUHM M CUCTEM YPAaBHEHHUH, B TOM
qHcIIe ¢ IPUMEHEHUEM rpapuuecKux MpeicTaBiIeHni (YCTaHaBIMBATh, UMEET JIU YpaBHEHHE
WM CUCTEMa YPaBHEHUM pEIIeHHUs, €CITH UMEET, TO CKOJIBKO, U IpoUee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pakaTh pPELICHHE
HEPABEHCTB Ha YMCIIOBOM MPSMOM, 3alMCBIBATh PEIICHHUE C IIOMOILIBIO CUMBOJIOB.

Pemats cucTemMbl JMHEHHBIX HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIKOYAIOLINE
KBaJI[paTHOE HEPABEHCTBO, M300paXkaThb pPEIIEHUE CHCTEMbl HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIMCBIBATH PEIICHHUE C IIOMOLIBIO CUMBOJIOB.

Hcrnosip30BaTh HEPABEHCTBA IIPU PELLICHUN Pa3JIMYHbIX 33Ja4.

DOYyHKUMH

Pacno3naBate  (QyHKUIMM ~ M3y4eHHbIX  BuAOB. Iloka3blBaTh  CcXeMaTHYECKU

pacIoNoKeHNEe Ha KOOPJMHATHOH TIOCKOCTH rpadukoB QyHKIuUi Buaa: y = KX, y = kx + b,
y = kix, y=ax2 + bx + ¢,y = x3, y = Vx, y = |x|, B 3aBucHMOCTH OT 3HauecHHIi
K03((HUIIMEHTOB, ONHUCHIBATH CBOMCTBA (PYHKITUH.

CtpouTth 1 U300paxarb CXeMaTUIECKH TpaQuKu KBaAPATUIHBIX (DYHKIUI, OMUCHIBATh
CBOMCTBA KBaJPAaTUYHBIX (QPYHKIUI 110 UX TpapuKam.

Pacno3naBare KBagpatuyHylo QYHKOHIO 10 (opMmylie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHbIX QYHKIUN U3 peanbHOM KU3HU, PU3UKU, TEOMETPHH.

YucsioBbIe MOCI€10BATEIbHOCTH H IPOIPecCUuU

Pacno3naBate apuMeTHYECKyI0 W TE€OMETPUYECKYIO IPOTPECCHU TPH Pa3HBIX
crioco0ax 3a/laHusl.

BBINONIHATH BBIUKCIEHUS € UCIOJIB30BaHUEM (OPMYII N-TO WieHa apUPMETHUECKON U
TF€OMETPUYECKOMN NPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh wieHbl NOCIE10BATEIbHOCTH TOUKAMU Ha KOOPJMHATHOM INIOCKOCTH.

Pemarp 3amaum, cBA3aHHBIE C YHMCIOBBIMH IOCIEAOBATEIBHOCTSIMH, B TOM YHUCIE
3a]]aud U3 peajbHOM KU3HHM (C MCIIOJIb30BAaHUEM KAJIBKYJISTOPA, U(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHUME «AJI'EBPA»

7 KIIACCOB
KosuvecTBO 4acon JJIeKTPOHHBIE
HauMeHnoBaHuUe pa3aesioB 4 TeM
Ne /i DOIDAMMEL B Kontpoabubie | [IpakTuueckue (undposbie)
porp cero padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
1 Yucna v Beruncienus. PanmonansHrle o5 1 but6mmoreka [IOK
yycia https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
2 AurebpairiecKye BEpaXeHH 21 1 https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
3 | YpapHeHuS 1 HepaBeHCTRa 20 1 https://m.edsoo.ru/7f415b90
bubmnoreka IIOK
4 | Koopuuuarst u rpaguin. OyHKuum 24 1 https://m.edsoo.ru/7f415b90
bubmnorexa IIOK
5 Ilosropenue n o6obuenme 6 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
8 KJIACCOB
KosnvecTBO 4acos JJIeKTPOHHBIE
HauMeHoBaHuUe pa3aesioB 4 TeM
Ne /i DOIDAMMEL B Kontpoabubie | [IpakTuueckue (undposbie)
porp cero paGoThl padoThI o0pa3oBare/jibHbIE
pecypchbl
1 Yucna u Beruucienus. Ksaaparasie 15 but6mmoreka [IOK
KOpHH https://m.edsoo.ru/7f417af8
5 Yucna u Beranciedusa. CTeneHs ¢ LHEIbIM 7 but6mmoreka [JOK

ImoKasarTcjiicM

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



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

3 AnrebpanyecKkue BhIpaXeHHUs. 5 bubnuoteka [JOK
KBanpaTHblil TpéxwieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BhIpaXKEHHUs. 15 bubnuoteka [JOK
Anrebpanveckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHcTBa. KBagparHbie 15 bubaunoreka [IOK
ypaBHCHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnuoreka LIOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubmnorexa IIOK
7 YpaBHeHus u HepaBeHCTBa. HepaBencTsa 12 https://m.edso0.ru/7f417af8
8 @yHkuu. OCHOBHBIE OHATHUS ) brbmmorexa IOK
https://m.edsoo.ru/7f417af8
9 Oyukuu. Ynucnosbie GyHKIHHA 9 ﬁggg;}(geelazi?iﬁﬁ 417af8
bubnuoreka LIOK
10 | HosToperne 1 06obmenHe 6 https://m.edsc>Lc[>.ru/7f417af8
OBILEE KOJIMYECTBO HACOBIIO 102

I[TPOTPAMME



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 KIIACCOB

KoaunvecTBo yacos DJIeKTPOHHbIE
Ne HaunMeHnoBaHuUe pa3aesioB 4 TeM K o (undposbie)
n/n NMPOrpaMmablI Bcero OHTPOJBHBIC | LIpAKTHICCKHUE o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 Yucina v BeruuciieHus. [[eicTBUTeIbHbIE 9 bub6mumoreka [JOK
qpcia https://m.edso0.ru/7f419d08
5 YpaBHEHHUS U HEPABEHCTBA. Y PABHEHHS C 14 1 bubnuoreka LIOK
OJTHOM TIEpEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 1 1 bubnuoreka LIOK
ypaBHCHHI https://m.edsoo.ru/7f419d08
bu6 OK
4 YpaBHeHus 1 HEpaBeHCTBA. HepaBencTsa 16 1 htlj[Ip;I'I//I/(r)rTeeI(;E; ;’é ru/7f419d08
but6mmoreka [IOK
S | Pymxinm 16 1 https://m.eds00.ru/7f419d08
but6mmoreka [IOK
6 YucnoBbIe OCIEA0BATEIbHOCTH 15 1 hitps://m.eds00.ru/7f419d08
7 [ToBTOpeHnue, 00001IeHNE, CUCTEMATH3ALIUS 18 1 bubanoreka [{OK
3HaHUH https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB IIO 102 6 0

I[TPOTPAMME



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

COAEP)KAHME OBYYEHUSA «'EOMETPUS»
7 KJIACC

Hauanpnbie nonatus reomerpun. Touka, nmpsiMast, OTpe3oK, Jiyd. Yrois. Buasl yrios.
BeprukaneHple M CcMeXHblE yIUIBl. buccekrpuca yria. JlomMaHas, MHOTOYTOJIBHHK.
[TapamienbHOCTD U EPIIEHIUKYIAPHOCTD IIPSIMBIX.

Cummerpuunbie (urypbl. OCHOBHBIE CBOWCTBA OCEBOM cuUMMeETpuH. lIpumepsr
CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE ITOCTPOEHUS C NMOMOULIBIO LUPKYJS M JIMHEHWKH. TpeyroasHuk. Beicora,
MeauaHa, OMcceKkTpuca, X CBOMCTBA.

PaBHOOeapeHHBIN 1 paBHOCTOPOHHUH TPEyTroIbHUKH. HepaBeHCTBO TpeyroJbHUKA.

CBoiicTBa W TpPU3HAKM paBHOOEAPEHHOIO TpeyrojibHuKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa UM IPU3HAKU MapajUieNbHbIX NpAMbIX. CyMMa yrjoB TPEyrojbHHUKA.
Brennue yrisl TpeyroibHuKa.

[IpssMOyTONBHBII TPEYTOJIbHUK. CBoiicTBO MeIUaHbl PSIMOYTOJIbHOTO
TPEYroJIbHUKA, IPOBEAEHHOM K runoreHyse. Ilpu3Haku paBeHCTBa IPSAMOYIOJIBHBIX
TPEYroibHUKOB. [IpAMOYroyIbHBIN TPEYTONBHUK C yIJIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOH, TeopeMa 0 OOJbIIEeM yIJie B OONBIIeH CTOpOHE TpeyrojibHUKA. [leprnenaukymsp u
HAKJIOHHAS.

I'eomeTprueckoe MecTo TOUeK. buccekTpuca yria u cepeuHHbIN NEPIEHANKYISP K
OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb U KpyI, XOpJa M AMAMETP, UX CBOWCTBAa. B3ammHoe pacnornoxeHue
OKpY>KHOCTH M npsiMoil. KacaTenpHas u cexymas K OKpy>KHOCTH. OKpY»KHOCTb, BIMCAaHHAS
B yroJjl. Brincannas u onucaHHas OKpPYy»KHOCTH TPEYIOJIbHUKA.

8 KIIACC

YereipéxyronpHuku. [lapannenorpamm, ero npu3sHaku U CBOMCTBa. HacTHbIE cilyyau
napajuiesiorpaMMoB  (IpSIMOYTOJIBHUK, pPOMO, KBajapar), UX TMpPU3HAKK U CBOICTBA.
Tpaneuus, paBHoOOKast Tpanenus, €€ CBOiCTBa U pu3Haku. [IpsiMmoyroiapHas Tpamnenus.

Meron yasoenus menuansl. LlentpansHas cummerpus. Teopema Paneca u reopema
0 MPOMOPIIMOHATIBHBIX OTPE3Kax.

Cpeanue TMHUM TPEYTroJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHUKa.

[Tomobue  TpeyronbHUKOB, KOodpduiumeHt mnoxodbusi. IlpuzHaku  momoOus
TpeyrojabHUKOB. [IpumMeHnenue noqo0us npu peueHu NpakTUYECKUX 3a/1ad.

CpoiictBa miomaneii reomerpuyeckux Guryp. Dopmynbl AN IUIOMIATA
TpeyrojbHUKa, Mapaierorpamma, pomoa u tpaneruu. OTHOIIEHUE MIIOMAAe MoI00HBIX
uryp.

Brruncnenue miuomaei TpeyrobHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€T4aTO Oymare.

Teopema [Tudaropa. [Ipumenenue reopemsl [Tudaropa npu pemieHnn MpakKTUUECKUX
3aja4.

CuHycC, KOCUHYC, TAHT€HC OCTPOIO yIJia IpsIMOYTOJIbHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO. Tpuronomerpudeckue ¢pynkimu yrios B 30, 45 u 60°.



BnucanHble M LEHTpajbHBIE YIUIBI, YIOJl MEXIY KacaTeJbHOW W XOPAOW. YTIIbI
MEXJy XOpJlaMH U CEKyIIMMHU. BrricaHHble U ONMUCAHHBIE YETHIPEXYTOJbHUKU. B3auMHoe
pacrosioxkeHue AByX okpyxkHocted. Kacanue okpyxkHoctei. OOiiue kacateiabHbIE K JBYM
OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TtanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUIOHOMETPUUYECKOE
TOX1ecTBO. DOPMYJIBI IPUBEICHUS.

Pemienue tpeyronbHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB. Perienue
IIPAKTUYECKUX 3a7a4 C UCII0Jb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogoo6wus. [logodre COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 NpPOU3BEACHUU OTPE3KOB XOPH, TEOPEMBI O MPOU3BEICHHUHU OTPE3KOB
CEKYILUX, TEOpEMa O KBaJpaTe KacaTeIbHOMU.

BekTop, anuHa (MOIynb) BEKTOpa, COHANpPABIEHHBIE BEKTOPbI, MPOTHUBOMOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpALUN HAJl
BEKTOpaMH. Pa3iiokeHue BEKTOpa IO JABYM HEKOJUIMHEApHbIM BeKTOopam. KoopauHatsl
BekTopa. CKalsipHOE MPOU3BEACHUE BEKTOPOB, NMPUMEHEHUE ISl HAXOXKACHUS UIMH U
YIJIOB.

JlekapToBbl KOOpJIMHATHl HA IUIOCKOCTH. YPAaBHEHHUs NPSMOM U OKPYKHOCTH B
KOOPJMHATAX, IIEPECECYCHUE OKPYXKHOCTEM M IpsAMBIX. Meron KoopAauHaT M €ro
MIPUMEHEHHUE.

[IpaBuUnbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYXHOCTH. ['pagycHas U paauaHHas Mepa
yIJIa, BBIYMCIIEHUE JJIMH IyT OKpyKHOCTEH. Inomane kpyra, ceKTopa, CErMeHTa.

JIBI>KeHHST TIJIOCKOCTA HM  BHYTPEHHHUE CUMMETpUU (QuUryp (dIeMEHTapHbIE
npeacrasieHus). [lapamensusiii nepenoc. [1oBopoT.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIETI'O
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDHI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS NPOrpaMMbl yueOHoro kypca «I'eomerpusi»
XapaKTEPU3YIOTCH:

1) naTpuoTHYecKoe BOCIUTAHNE:

IPOSIBIICHUEM HHTEpeca K IPOLUIOMY M HACTOSLIEMY POCCUHCKOW MaTEMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTH)KEHHMSM POCCUHCKMX MAaTE€MaTUKOB MU POCCUMCKOM
MAaT€MAaTU4E€CKOM IIKOJIBI, K MCIOJIb30BAHUIO OJTHUX JOCTMIKEHHHW B JPYIMX HayKax H
MPUKIIATHBIX chepax;

2) rpa:KIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHIO OOS3aHHOCTEW TpakJaHMHA M Peau3alid €ro IMpas,
MPEICTABICHUEM O MAaTEMaTHYECKUX OCHOBaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, IPOLEAYpP IPakJaHCKOro o0IecTBa (Harnpumep, BEIOOPHI, OIPOCH), TOTOBHOCTHIO
K OOCYXJIEHUI0 JTHUYECKUX MpoOJIeM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM
JNOCTW)KECHUM HAyKH, OCO3HAHMEM BaXXHOCTU MOPAJIBHO-DTUYECKUX IPHUHIUIOB B
JESATEIIbHOCTHA YUYEHOTO;

3) Tpy/A0BO€E BOCIUTAHHE:

YCTaHOBKOW HA AKTUBHOE Y4YaCTHE B PELICHNUN MPAKTUYECKUX 3a/1a4 MATEMATUYECKON
HaIPaBJIEHHOCTH, OCO3HAHMEM BA)KHOCTH MAaTEMAaTUYECKOr0 OOpa30BaHMs HA MPOTSKEHUU
BCEH JKM3HM IS yCIIEUTHON NPOo(eCCHOHAIBHOMN AEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX
YMEHHUH, OCO3HAHHBIM BBIOOPOM M IOCTPOEHUEM HWHAMBHUIYAIbHOW TPAeKTOPHUU
o0pa3oBaHusl W >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MOTPEeOHOCTEHH;

4) hcTeTHYeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBHIO K 3MOLIMOHAIIBHOMY U 3CTETUYECKOMY BOCHPHUITHIO MATEMAaTUUYECKUX
OOBEKTOB, 3aJa4, pEHICHWA, paACCY)KICHUH, YMEHHUIO BHUACTh MAaTEMaTUYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT O TIO3HAHMSI:

OpHUEHTALIMEN B IESATEIBHOCTH HAa COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI M OOIIECTBa, TOHUMAHUEM
MaTeMaTU4YeCKON HAayKH Kak c(epbl 4elOBEUECKOW AEATENbHOCTH, ATANOB €€ Pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTUS LUBWIM3ALMWHU, OBJAJACHUEM S3bIKOM MAaTEMATHKU W
MaTE€MaTU4YEeCKON KYyJIbTYpOM KaK CPEACTBOM IO3HAaHUsA MHpA, OBJIAJECHUEM IIPOCTEUIIMMU
HaBBIKAMU UCCIIEN0BATEIbCKON AEATEIbHOCTH;

6) pu3nueckoe BocmuTaHWe, (OPMHUPOBAHHE KYJIbTYPbI 3/0POBBSI MW
3MOLMOHATIBHOIO 0JIArONOYyYHUs:

TFOTOBHOCTBIO IIPUMEHATh MAaTEMAaTHYECKUE 3HAHUSA B MHTEPECAX CBOErO 340pPOBbs,
BEJICHUs 370pOBOro oOpas3a >KM3HM (370pOBOE€ NHTaHUE, COATaHCHUPOBAHHBIM PpEXUM
3aHATUN U OTIbIXa, peryispHas (U3nM4ecKkas aKTUBHOCTH), CPOPMHPOBAHHOCTHIO HABBIKA
peduiekcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAaKOTO K€ MpaBa APYroro 4eiloBeKa;

7) 3K0JI0THYECKOE BOCTIUTAHME:

OpUEHTalMel Ha NPUMEHEHHE MAaTeMaTU4YeCKUX 3HAaHMW JUIsl pElIeHUs 3a]ad B
00JIaCTH COXPAHHOCTH OKPY’KAIOMICH Cpeabl, TUIAHUPOBAHHUS TOCTYNKOB M OLEHKUA HX



BO3MOXKHBIX TOCJEICTBUIN AJISI OKPYXKAIOWIEH Cpeabl, OCO3HAHUEM IJI00ANbHOTO XapakTepa
HKOJIOTUIECKHUX TMPOOIEM U MyTeH UX PEIICHHS;

8) amanTanus K N3MEHSIOUIUMCSI YCJIOBUSIM COHATBLHON ¥ IPHPOTHOM CPebI:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSX HEONPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JeSTeNbHOCTh, B TOM YHCIE YMEHUE YUUTHCS
y ApYTUX JtoJIeH, IpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIC 3HAHUS, HABBIKH U
KOMTICTCHIINH U3 OIBITA APYTHX;

HE0O0XOAMMOCThIO B (DOPMUPOBAHUHU HOBBIX 3HAHWI, B TOM 4HcIe (OpPMyIHpOBATH
UeH, TOHATHSA, THIOTE3bl 00 OOBEKTaX W SABIEHUSIX, B TOM YHCJIE PaHee HEU3BECTHBIX,
0CO3HABaTh Me(MUIUTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallUIO, BOCIPHUHHUMATh CTPECCOBYIO
CUTYAIIHIO KaK BBI30B, TPEOYIOIIMIA KOHTPMEP, KOPPEKTUPOBATH MPHHIUMAEMBIC PEIICHHS U
JecTBUsA, GOPMYITUPOBATH U OIICHUBATH PUCKH U TIOCIECTBHS, (OPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIEe yHUBEPCAJIbHbIE YUeOHbIe JelCTBUS

ba3oBble JJornuyeckue aeicTBus:

. BBISBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMaTHUYECKUX
00OBEKTOB, TIOHSITHH, OTHOLIEHWW MEXIy TMOHATUAMH, (POPMYIUPOBATH OMpPEACTICHUS
MOHSATHN, YCTAaHaBIMBATh CYIICCTBEHHBIM MPU3HAK KIAcCU(PUKAIMK, OCHOBAHHUS JIJIs
000011IeHUsT U CPaBHEHUS, KPUTEPUU TIPOBOJAMMOTO aHAJIN3a;

. BOCHIPUHMMATh,  (OpMYyJIHpOBaTH W  MpeoOpa3oBbIBaTh  CYXKICHHUS:
YTBEPAUTENbHBIC U OTPULIATENIbHBIE, €IMHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIE,
. BBISIBJISITh MAaTEMaTUUYECKHE 3aKOHOMEPHOCTHU, B3aMMOCBSI3U U IPOTHUBOPEUUS

B (akTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPKIACHUSIX, TIPeIaraTh KPUTEPUU JIJISI BHISIBIICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

. JenaTh BBIBOABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTHMKH, JACIYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;
. pa3buparh J0Ka3aTeNbCTBA MaTEMaTUYECKUX YTBEPKIEHUH (MpsiMble U OT

MPOTHUBHOTO), TIPOBOJUTH CAMOCTOSTEIHHO HECJIOXKHBIE J0Ka3aTeIbCTBA MATEMATHUYCCKUX
(bakToB, BBICTpAWBATh APTyMEHTAIWIO, [PUBOAWTH MPUMEPHl U  KOHTPIPHUMEPHI,
000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

. BBIOMpaTh cmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUSA, BHIOMpaTh HaWOoOJIee TOIXOISAMHMA C YYETOM CaMOCTOSITEIHHO
BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble uccienoBareJbCKie 1eHCTBUA:

. UCTIOJIb30BaTh BOMPOCHI KaK WCCIIEAOBATEIbCKHUI HMHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTH BOMPOCH], (UKCHPYIOMIHE MPOTHBOPEUYUE, MPOOJIEMYy, CaMOCTOSTEIHHO
yCTaHaBIMBaTh HCKOMOE W JaHHOE, (HOpMUPOBATH THUIOTE3y, apryMEHTHPOBATH CBOIO
MIO3UIIMIO, MHEHHE;

. MPOBOJUTH IO CAMOCTOSITEIbHO COCTABJIICHHOMY IUJIaHY  HECJIOXKHBIN
OKCIEPUMEHT,  HEOONBIIOE  WCCIEAOBAaHWE IO  YCTAaHOBICHHIO  OCOOCHHOCTEH
MaTeMaTHYeCKOro 00BEKTa, 3aBUCHMOCTEH 00BEKTOB MEXKIY COOO;



. CaMOCTOATENbHO (HOpPMyJIMpPOBaTh OOOOIIEHUS U BBIBOABI IO pPE3yJIbTaTaM
IIPOBEIEHHOTO HAOJIOJEHUs, MCCIEOBaHMUs, OLEHUBATh JOCTOBEPHOCTh IIOJYyYEHHBIX
pE3yNbTATOB, BEIBOJIOB U 0000IIEHUI;

. IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Ipoliecca, a TaKXKe BbIJIBUTAThH
IIPEATONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

PabGora ¢ nnopmanueii:

. BBISIBIISITh ~ HEJOCTAaTOYHOCTh M HM30BITOYHOCTH MH(OPMAIMH, JTAHHBIX,
HEOOXOAMMBIX ISl PEIICHHS 3a/1a4H;

. BBIOMpaTh, AaHAIN3UPOBATh, CHCTEMATH3UPOBATh M  HHTEPIPETHPOBATH
UH(OPMAIIIO Pa3NUYHBIX BUAOB U ()OPM MPEIICTABICHHUS;

. BbIOMpaTh (GOpMy TpeACTaBICHUS HWHPOPMAMU ¥  WUTIOCTPUPOBATH
peraemMble 3a7a9u CXeMaMH, JuarpaMMaMy, HHOU TpapuKoi 1 MX KOMOMHALIUSAMU;

. OLICHWBATh HAJAEKHOCTh HMH(MOPMAIMM MO KPHUTEPUSAM, TPEIOKCHHBIM

yauTeIneM Win chOpMyITUPOBAHHBIM CAMOCTOATEIBHO.

KomMyHMKaTHBHBIE YHHBepCaJbHbIe Y4eOHbIe AeiicTBUA:

. BOCIIPUHUMATh U (OPMYJIMPOBATh CYKIEHHUS B COOTBETCTBUU C YCIOBUSAMHU U
LEeJIIMU OOILEHUs], ICHO, TOYHO, I'PAMOTHO BbIpaXKaTb CBOIO TOUKY 3PEHHUS B YCTHBIX U
IIACBMEHHBIX TEKCTaxX, AaBaTh IOACHEHUS II0 XOAY pELIEHHs 3aJayd, KOMMEHTHUPOBATh
MIOJIyYE€HHBIN pe3yJIbTaT;

. B X0Je OOCYXJEHHUs 3a/laBaTh BONPOCH! MO CYIIECTBY OOCYXJ1aeMOMl TeMbl,
npoOsemMbl, pemaeMol 3ajJaud, BBICKA3bIBATH WICH, HAICICHHBIE HA TIOMCK pPEIIeHUS,
COIIOCTABJISITh CBOM CY’KJIEHUS C CYKICHUAMM JIPYTUX YYAaCTHUKOB JiMajora, oOHapyKuBaTh
pa3Iuuue U CXOJACTBO MO3ULMI, B KOPPEKTHOU (opme (opMyIHpoBaTh pa3HOIIACHS, CBOU
BO3PAKEHUS;

. MIPEACTABIATh PE3yJbTAaThl PEIICHUS 3aJa4d, DKCIEPUMEHTA, UCCICIOBAHUS,
MIPOEKTA, CAMOCTOSTEIIbHO BBIOMPATh (hOpMAT BBICTYIUICHHS C YIETOM 33/1a4 MPE3CHTAINH U
0COOEHHOCTEN ayJUTOPUH;

° IMOHUMATh W HUCIOJb30BaATh NPCUMYIICCTBA KOMaHﬂHOﬁ n HHI[HBH,HyaHLHOﬁ
pa6OTI>I IIpyu pCIICHUHN y‘IG6HI>IX MaTCMaTHYCCKUX 3aJay,
° INpuHUMAaTh MLCJIb COBMECTHOU ACATCIIBHOCTHU, IINIAHUPOBATH OPTraHU3aAlHUIO

COBMECTHOW paboTHI, paclpenessTh BUABI paboT, TOroBapuBaThCS, 00CYKIAaTh MPOLECC U
pe3ynbTat paboThl, 00001IaTh MHEHHS HECKOJIBKHX JIIOJICH;

. y4acTBOBATh B TPYIIOBHIX GopMax paboThl (00CYKaeHUsSI, 0OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI U JPYTHE), BHIMOIHATH CBOIO YacTh paOOThI M KOOPJIMHHPOBATH CBOU
JCHCTBUSA C APYTMMHU WICHAMH KOMAaHJbl, OIIEHWBATh KAadeCTBO CBOETO BKJIaJa B OOMIHIA
MPOAYKT TIO KPUTEPHUSIM, CPOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSL.

PeryasiTuBHbIe YHHBepPcaJbHbIE yieOHbIE TelcTBUSA

Camoopranusanus:

. CaMOCTOATEIPHO COCTAaBJIATH IUIAH, AJITOPUTM pEIIeHUS 3aJadd (WIH €ero
9acTh), BHIOMpATh CIOCOO pEIIeHUs ¢ YYETOM HMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEUICHUN C YU4ETOM HOBOM
UHpOPMAITUH.

CaMOKOHTPOJ1b, IMOIMOHAIbHbII UHTEJVIEKT:

. BJIQJIETh CIIOCO0aMHU CaMOIPOBEPKH, CAMOKOHTPOJISI TMpoIlecca U pe3ysibTaTa
pelIeHNs] MaTeMaTHIeCKOH 3a/1a4H;



. MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUH 3a7a4uH,
BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb HAa OCHOBE HOBBIX OOCTOATEILCTB, HAWJACHHBIX
OLIMOOK, BBISBIIEHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE pe3yJbTaTa JEATEIbHOCTH IIOCTAaBJICHHOW LEIU U
YCIIOBHSIM, OOBACHATH MIPUYUHBI JOCTH)KCHUS UM HETOCTHKCHHS 1I€TTH, HAXOIUTh OLIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHust B 7 kjacce oOy4arOIIMACS MOJYYHT CIECIYIONTUE MPEAMETHBIE
pEe3yabTaThI:

Pacmo3naBath W3ydeHHBIE Te€OMETpHYECKHE (UTYpPBI, OMPENeNsATh HUX B3aUMHOE
pacmoioKeHre, U300pakaTb T€OMETPUUECKHE (DUTYPBI, BBIMOIHITH YEPTEKHU IO YCIOBUIO
3aga4yu. M3mMepsaTh JuHEHbIE U YII0Bble BeIMUYMHBI. PemaTe 3a1aun Ha BEIYMCIICHUE JIJTMH
OTPE3KOB U BEJIMYMH YTJIOB.

Jlenate TpyOyI0 OLIEHKY JUHEHHBIX M YTJIOBBIX BEIUYUH TMPEAMETOB B pEaIbHOM
KU3HH, pa3MEpPOB MPUPOJIHBIX 00BEKTOB. PaznmuuaTe pasMepsl 3TUX OOBEKTOB IO MOPSIAKY
BCJIMYHHBI.

CTpouTh YepTEKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tosib30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, WCIOJIb30BATh MPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUU 33]1a4.

[IpoBOIUTH TOTHUUECKUE PACCYKICHHUS C UCITOIB30BAHUEM F€OMETPUUECKHX TEOPEM.

[Tosb30BaThCSl MPU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEIWaHbl, MPOBEAEHHON K TUIOTEHY3€ MPSIMOYTOJBHOIO TPEYrOJbHUKA, B PEIICHUU
reOMETPUUYECKUX 3a7ad.

OnpenensaTh MapauIeIbHOCTh TPSIMBIX C IMOMOIINBIO YIJIOB, KOTOpBIE OOpa3yeT ¢
HUMH cekymas. OnpenensTe napauieIbHOCTh MPSMBIX C ITOMOIIBI0 PABEHCTBA PACCTOSHUMN
OT TOYEK OJHOM MPSAMOM 10 TOUYEK APYrOil MPSMOM.

Pemate 3a1aun Ha KiieTuaToit Oymare.

[IpoBOHMTE BBIYMCICHUS W HAXOAWTh UYMCIOBbIE M OYKBEHHBIC 3HAUCHHS YTJIOB B
FeOMETPUUYECKUX 3ajlayaX C MCIOJb30BAHUEM CYMMbI VYIJIOB TPEYTrOJbHUKOB U
MHOT'OYTOJIBHUKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX MPU MEPECEUCHUH JABYX MapalieIbHbIX
MPSAMBIX CeKyIel. PemaTs mpakTuyeckue 3aauu Ha HaX0XKJIEHUE YTJI0B.

Bragers moHATHEM T€OMETPUUECKOTO MECTa TOUYEK. Y METh ONPEIeIATh OUCCEKTPUCY
yIJIa U CEPEANHHBIN MEPHEHAUKYIISIP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

@opMyIMpOBaTh ONPEACICHUS OKPY)KHOCTH M Kpyra, XOpAbl MW JUaMeTpa
OKPYHOCTH, TIOJB30BaThCS HMX CBONCTBAMU. YMETh NPUMEHSTH OSTU CBOWCTBA MpH
pELICHUN 3a/1a4.

BrnaneTs NOHATHEM ONMMCAHHON OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOJIUTh
e€ mentp. Ilomp3oBaThbcst (akTamMu O TOM, 4YTO OWCCEKTPHCHI YIJIOB TPEYroJbHUKA
MEPECEKAIOTCA B OJTHOM TOYKE, U O TOM, YTO CEPEAMHHBIE MEPHEHIUKYISPBI K CTOPOHAM
TPEYTrOJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Brnangets mnoHsTHEM KacaTelbHOM K OKPY>KHOCTH, TIOJb30BaThbCs TEOPEMOM O
MEPIEeHANKYIIPHOCTH KacaTeIbHON U pajnyca, MPOBEAEHHOIO K TOYKE KacaHusl.

[Tonp30BaThCsl MPOCTEUIIMMUA T€OMETPUYECKUMH HEPABEHCTBAMM, IMOHMMATh HX
IIPAaKTHYECKUI CMBICIL.



[IpoBOIUTH OCHOBHBIE T'€OMETPUUYECKHE IMOCTPOCHUS C TIOMOILBIO IUPKYJIS H
JIMHEWKHU.

K koHiy oOyueHus B 8 kiacce oOy4arOmMiACs MOJYYHT CIIEIYIONIUE MPEAMETHBIC
pE3yNIbTATHI:

Pacnio3naBath OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX 3JEMEHTHI, MOJIb30BATHCS
UX CBOMCTBaMH MPU PEUICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHATh CBOMCTBA TOYKH TMEPECEUCHHS MEIUaH TPEYroJibHHKa (I[EHTpa macc) B
pELIECHUH 3a/1a4.

Brnaners moHsiTHeM cpeqHeW JMHUU TPEYroJIbHUKAa W Tpamneluu, NPUMEHSATh HX
CBOMCTBAa IIpU pELIEHUM TeoMmeTpuueckux 3azaad. llomb3oBarbes Teopemoit daneca u
TEOPEMOM O MPOMOPLUOHATIBHBIX OTPE3KAX, MPUMEHATh MX JJIA PEIICHUS MPAKTHYECKUX
3a/1a4.

[TpuMeHsTh TPU3HAKY TT01I00USI TPEYTOJILHUKOB B PEIICHUN T€OMETPUUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoit [Tudaropa st peneHns reOMETPUYECKUX U MTPAKTUIECKUX
3ama4. CTpoUTh MAaTeMaTUYECKYIO MOJIeNIb B MPAKTUYECKHX 3aJadax, CaMOCTOSITEIbHO
JIENaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE IJIUHBI.

Brnanets NOHATUAMHU CHHYCA, KOCUHYCAa M TAHIT€HCA OCTPOro yrjia MpsMOYTOJIbHOIO
TpeyronbHuKa. [101630BaThCs STUMHU MOHATUIMU ISl PELLIEHUS IPAKTUYECKUX 3a/1au.

Boruncnars  (paznuyHbIMA - crioco0aMu) TJIOMIAAL TPEYroJbHUKA | TUIOIIAIN
MHOTOYTOJIbHBIX (QUryp (moip3ysich, TIA€ HEOOXOAMMO, KalbKyistopom). [IpumMeHsTh
MOJIyYEHHbIE YMEHUS B PAKTUYECKUX 3a/1auax.

Braners NOHATUSMHM BOMCAHHOTO M LIEHTPAJIbHOIO YyIja, UCIOJIb30BaTh TEOPEMBI O
BIHCAHHBIX YyIJIaX, yriax MeXay XopJaMu (CEeKyIIMMH) U yIJie MEXIy KacaTelbHOW u
XOPJIOM MPHU PEUICHUU TEOMETPUUYECKUX 3a/1a4.

Brnanerp TNOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOWCTBA
OMMCAHHOTO YEThIPEXYTObHUKA MPU PELICHUH 3a/1a4.

[IpuMeHSTh MONy4YEHHBbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMAaTHUYECKUE MOJIEIU
JUISL 3a71a4 PeabHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIYMCICHUS C IPUMEHEHUEM
10J100Ms U TPUTOHOMETPHUH (TIOIB3YSCh, T HEOOXOIUMO, KAIbKYJIISITOPOM).

K koniy oOyuenus B 9 kiaacce oOydarouuics MOMYYUT CIEAYIOIIME MPEIMETHBIE
pE3yNIbTATHIL:

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMHU OCTPBIX YIJOB, HAXOAUTHh C HX MOMOIIBIO
pa3IUYHbIE AJIEMEHTHl MPSMOYTOJBHOTO TPEYroJbHUKA («pEeHIeHHe MPSIMOYTOIbHBIX
TPEYroJibHUKOB»). HaxomuTe (C MOMOIIBIO KalbKyJATOpa) JUIMHBI W YIJIBL JJIA  HE
TaOJIMYHBIX 3HAYCHUH.

[lonb3oBatrbecst  opMysnamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOX/I€CTBOM JIJI1 HAXOXKJACHUSI COOTHOUIEHUN MEXK]Ty TPUTOHOMETPUUYECKUMHU BEJIMUMHAMMU.

Hcnons30BaTh TEOpEMbl CHHYCOB W KOCHHYCOB JUISI HAXOXKACHUS PA3IUUYHBIX
9JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYroJbHUKOBY»), MPUMEHSITh UX TPU PEIICHUU
reOMETPUYECKUX 3a/a4.

Brnagerp mnoHATHSMH TIpeoOpa3oBaHHsS TOOOWS, COOTBETCTBEHHBIX JJIEMEHTOB
noooubIx uryp. I[lonp3oBaThCs CBOMCTBAMHU MMOA0OMS NPOU3BOJBHBIX (UTYp, YyMETb
BBIYUCIISITH JYIMHBI U HAXOJUTh YIJIbl Y OI00HBIX Guryp. [IpumeHsTh cBOICTBa 000U B
NPAKTUYECKUX 3a7a4ax. YMETh NMPUBOAWTH NMPUMEPHI MOMOOHBIX (UTYP B OKpYXKArOIIEeM
MHUpE.



[lonb30BaTbCcsi TeOpeMaMU O TPOU3BEACHUHM OTPE3KOB XOpA, O IIPOU3BEIECHUU
OTPE3KOB CEKYIHX, O KBAaIpaTe KacaTeJIbHOM.

[Tonmp30BaThCSl BEKTOpaMH, MOHMMATh MX T€OMETPUUYECKUU M (PU3MUECKHUN CMBICI,
MPUMEHSTh UX B PEIICHUH IeOMEeTpUYEeCKUX U (pusmueckux 3agad. [IpumeHsTh cKalspHOE
MIPOU3BEACHUE BEKTOPOB AJIs1 HAXOXKIACHUS JIJIUH U YIJIOB.

[Tonb30BaThCcsi METOAOM KOOPJAMHAT HA IUIOCKOCTH, NMPUMEHSATH €ro B PEUICHUU
reOMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

Bnagerp NOHATHSMHM NPaBUIBHOIO MHOTOYI'OJIBHUKA, IJIMHBI OKPYXHOCTH, JUIMHBI
YT OKPYKHOCTU M pPaJMaHHOM Mephl yIjla, YMETh BBIYMCIATH IJIOLIAAL Kpyra M €ro
yacteil. [I[puMeHsTh noJydeHHbIE YMEHHUS B MPAKTUYECKUX 3aadax.

HaxomuTh ocu (MM LIEHTPBI) CHMMETPHUH PUTYD, IPUMEHSThH ABUKEHUS TUIOCKOCTH B
MPOCTEUIIINX CITyYasiX.

[TpyMeHsTh MOyYeHHbIE 3HAHMS HA MPAKTUKE — CTPOUTH MaTeMaTUYeCKue MOJAENU
JUIS 3a]1a4 peasibHOM >KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHUEM
nomodusi W TPUTOHOMETpUuYecKux  (PpyHKIuM  (mONB3ysich, TrAe  HE0OXOIUMO,
KaJIbKYJISITOPOM ).



TEMATHYECKOE IINTAHUPOBAHUE «I'EOMETPUS»

7 KJIACC
Ne n/m HanmeHnoBaHue pa3ieJioB U TeM KosmmyecTBo yacos DJIeKTPOHHbIE
NporpaMmal Bcero Konrpoabnsbie | [IpakTuueckue (undpossie)
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcbl
1 [Ipocreiimue reoMeTprdeckue GUTYPHI U 14 bubmnoreka IIOK
uX cBoicTBa. M3MepeHune https://m.edsoo.ru/7f415e2e
T€OMETPUYECKUX BEITUUMH
2 TpeyroapHUKH 22 1 bubnuoteka [JOK
https://m.edsoo.ru/7f415e2e
3 [TapannenpHbI€ IPSIMBIE, CYMMa YTJIOB 14 1 bubnuoteka [JOK
TPEyToJIbHHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>XHOCTB U KpyT. [ eomeTpuueckue 14 1 bubnuoteka [JOK
HOCTPOCHHS https://m.edsoo.ru/7f415e2e
5 [TosTOpeHHE, 0000IIEHNE 3HAHNUI 4 1 bubmmorexa IJOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB IIO 68 4 0
I[MTPOI'PAMME
8 KJIACC
Ne i/ HaumeHoBaHuUe pa3/ieioB U TeEM KoanuecTBo yacoB duekTpoHHbIE (MU pPOBbHIE)
nporpaMmbl Bcero Kontpoabnsie | [IpakTHueckue o0pa3oBaTe/IbHbIE PECYPChI
padoThI padoThI
1 YeThIpEXyTroabHUKH 12 1 bubanoreka 1IOK

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



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

2 Teopema darneca u Teopema o 15 1 bubnuoteka [IOK
IPONOPIIMOHAIBHBIX OTPE3Kax, https://m.edsoo.ru/7f417e18
N0/I0OHBIC TPEYTOJILHUKU

3 [Tnmomans. Haxoxnenue ruiomaaei 14 1 bubnmmoteka [IOK
TPEYTOJbHUKOB M MHOTOYTOJIBHBIX https://m.edsoo.ru/7f417e18
¢uryp. [Inomanu nogoOHBIX GUTyp

4 Teopema [Tudaropa u Havana 10 1 bubmmoreka [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18

5 VYribl B OKpyXKHOCTH. Brincanueie u 13 1 bubnuoteka [IOK
OTIMCAaHHBIC YETHIPEXYTOIbHUKH. https://m.edsoo.ru/7f417e18
KacarenbHbie k okpyxHOCTH. Kacanue
OKPY>KHOCTEU

6 [ToBTOpenue, 06001IeHNE 3HAHUI 4 1 bubaunoreka [JOK

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

OBILEE KOJIMYECTBO HACOB I1IO 68 6 0

[MTPOI'PAMME

9 KJIIACC
Ne i/ HaumeHoBaHue pa3iesioB U TeM KosmmgecTBo yacos JIeKTPOHHbIE
NporpamMmmal Bcero KonrpoabHnsbie | IIpakTuuyeckue (umu¢poBbie)
paﬁoTbI paﬁOTLI 06p330BaTeﬂbeIe
pecypchbl

1 Tpuronomerpust. TeopemMbl KOCHHYCOB U 16 1 bubnuoteka [JOK
CHHYCOB. PeltieHre TpeyroibHUKOB https://m.edsoo.ru/7f41al2c

2 [IpeobpazoBanue nonodus. Merpuueckue 10 1 bubnunoreka LIOK
COOTHOIIIEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c

3 Bekropst 12 1 bubmmotexa [IOK

https://m.edsoo.ru/7f41al2c

4 JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 but6mmoreka [JOK



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

https://m.edsoo.ru/7f41al2c

5 [IpaBunbHBIE MHOTOYTOJIBHUKU. [[THA 8 bubnuoreka LIOK
OKpPY>KHOCTH U TUIOIIAb KPyTa. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei

6 JIBY>KEHUS TITIOCKOCTH 6 but6mmoreka [JOK

https://m.edsoo.ru/7f41al2c

7 [ToBTOpenue, 06001mEeHNE, 7 bub6munoreka LIOK
CUCTEMATH3ALMS 3HAHUMN https://m.edsoo.ru/7f41al2c

OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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




COAEP)KAHME OBYYEHMUSA «BEPOATHOCTDb U CTATUCTUKA»

7 KIIACC
[IpencraBnenue qaHHBIX B BUE TaOIUIl, JUarpaMM, rpa@ukoB. 3anoJHeHUe Tabaull,
YTEHUE W TOCTPOCHHE AuarpaMMm (CTOJOMKOBBIX (CTOJMOYATHIX) W KPYTOBBIX). UTeHHE
rpaduKOB pealbHBIX TporeccoB. M3pieueHne wuHpOpMAIMM W3 AWarpaMM © TaOJHII,
WCIOJIb30BAHKUE U MHTEPIIPETAIUS JAHHBIX.

OnucaTtenbHas  CTaTUCTHKA: cpenHee  apudmernyeckoe, MeJauaHa, pa3max,
HauOOJbIIee U HAMMEHBIIICe 3HAUYCHUs HAO0Opa YMCIIOBBIX JAHHBIX. [IpuMepsl ciayuaitHOM
W3MEHYHBOCTH.

Cry4aifHbIil 3KCIIEpUMEHT (OMBIT) U CiydaiiHOe cOoObITHE. BeposiTHOCTh M HacToTa.
Posib ManoBepoOsSTHBIX W MPAKTHUYECKH JOCTOBEPHBIX COOBITUN B MPHUPOJAE U B OOIIECTBE.
Mosera 1 urpajabHasi KOCTh B TEOPHUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucino pédbep W cyMMapHas CTETEHb
BepmvH. IIpencraBnenue o cBszHoctu rpada. Llenum u nukiael. [Tyt B rpadax. O6xox
rpada (vinepoB myth). [IpencraBnenue 06 opueHTHpoBaHHOM Tpade. Pemenue 3amau c
TTOMOIIIBIO TPadoB.

8 KIIACC

[IpencraBnenue qaHHBIX B BUJE TaOJIHIL, TUarpaMm, rpaguKoB.

MHOK€eCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOKecTBO. Omnepanuu HaJl MHOXXECTBaMU:
oObeANHEHHE, MepeceyeHue, paomnosHeHue. CBoilcTBa omepanuii Hajg MHOKECTBAMM:
IIEPEMECTUTEIILHOE, COYETATENIBHOE, paclpeAesInTeNbHOoe, BKIO4YeHUs. lcnonp3oBanue
rpauyeckoro npeacTaBieHuss MHOKECTB JUIsl OMMCAHUsl PealIbHBIX MPOLIECCOB U SIBJICHUA,
MIpY pelIeHUH 3aa4.

N3mepenne paccenBaHus JaHHbIX. Jlucniepcus U CTaHIApPTHOE OTKJIOHEHHE YHMCIOBBIX
HabopoB. /luarpamma paccenBaHus.

DOnemeHTapHble cOOBITUS ciaydyaiiHOro ombiTa. Ciydaiinble coObiTus. BepositHocTn
coObITHI. ONBITBI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSAMU. CinyyailHbId BBIOOD.
CBs3b MEXIy MaJOBEpPOATHBIMU U NPAKTUYECKU JOCTOBEPHBIMU COOBITHUSIMU B IPUPO/IE,
00111eCTBE U HAYKE.

HepeBo. CBolicTBa J1€peBbEB: E€IUHCTBEHHOCTh IIYTH, CYILECTBOBAHUE BHCSUYEH
BEPLIMHBI, CBSA3b MEX/1Y YMCIIOM BEPIIMH U yuciaoM péodep. [IpaBuno ymHoxenus. Pemenne
3aJa4 ¢ OMOILbIO I'padoB.

[IpoTuBomonoxusie coObiTus. uarpamma Oitnepa. OObeanHEHHE W TIEpeceueHUE
coowsiTuii. HecoBmectHeie coObpiTusi. DopMynia CIOKEHUS BEPOSTHOCTEH. Y CIOBHAS
BeposiTHOCTh.  IIpaBunmo  ymHokeHusi.  HesaBucumble  coObiTus.  IlpencraBnenue
JKCIIEpUMEHTA B BUJE JepeBa. Pemenue 3a1a4 Ha HaX0XK/AEHUE BEPOSITHOCTEH C IMTOMOILBIO
JiepeBa CIy4allHOT O KCIEPUMEHTA, JuarpaMMm Dujepa.

9 KVIACC
[IpencraBnenue AaHHBIX B BHUAE TaONUI, AWAarpaMM, rpaduKOB, WHTEPIpPETAIUSI
JaHHBIX. YTeHHe U nocTpoeHue Tabaull, JuarpamMm, rpauKoB 110 peaIbHbIM IaHHBIM.
IlepecranoBku u ¢akropuan. Coueranus u yucio couetanuid. TpeyronpHuk [lackans.
Pemenue 3a1a4 ¢ UCronb30BaHUEM KOMOMHATOPUKH.



I'eomeTrpuueckas BepoATHOCTh. CiyyaiiHblii BBIOOp TOUKH U3 (UTYPBI HA MIJIOCKOCTH,
13 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Ucnbitanue. Ycnex u Heygaua. Cepusi ucnbelTaHuil 10 nepBoro ycmexa. Cepust
ucnbiTanuii bepaymnu. BepositHocTH cOObITHH B cepuu ucnbiTanuii bepHysmm.

CrnyualiHas BETMYMHA U paclpe/ielieHre BEposiTHOCTeW. MaTemaTueckoe 0kKM1aHue U
mucniepcus. IIpuMmepel MareMaTH4ecKOro OXUIAHUSA KaK TEOPETHYECKOTO CpPEIHEro
3HAQUYECHUS BEIMYMHBI. MaTeMaTnyeckoe OXUIAHWE M JHUCIEPCHUs] CIy4YallHOM BEJINYMHBI
«YHCIIO YCIIEXOB B CEPUHU UCTIBITAHUN bepHyum».

[TonsTe o 3akoHe OonbIIMX yHucen. M3MepeHne BEpPOSTHOCTEH C MOMOIIBIO YacTOT.
Ponb 1 3HaueHne 3aK0HA OOBIINX YHCEN B IPUPOJIE U OOIIECTBE.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE OCHOBHOT' O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

JIn4HOCTHBIE pPe3y/IbTaThl OCBOCHMS MPOrpaMMbl yueOHOTo Kypca «BeposTHOCTh U
CTaTUCTHUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCHUTAHNE:

IPOSABIICHUEM HMHTEpeca K NPOLUIOMY M HAaCTOAIIEMY POCCHHCKOM MaTEeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHHMSM POCCUHCKMX MAaTEMaTUKOB U POCCUMCKOU
MAaT€MAaTU4YECKOM IIKOJIBI, K MWCIOJB30BAaHUIO OTUX JOCTHKEHUHW B JAPYIMX HaykKax M
MPUKIATHBIX chepax;

2) rpa:kIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCTIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OOS3aHHOCTEN IpakJaHWHA W peaju3alud €ro Ipas,
IIPEICTABIEHUEM O MAaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOLEYp IPaXXJIaHCKOr0 00IIecTBa (HanpuMmep, BEIOOPHI, ONPOCHI), TOTOBHOCTBIO
K OOCYXJIEHHI0 JTHYECKUX MpoOJIeM, CBA3aHHBIX C MPAKTHYECKUM HIPUMEHEHHEM
JNOCTW)KCHUM HAyKH, OCO3HAHMEM BaXXHOCTU MOPAJIBHO-DTUYECKUX IPHUHIUIOB B
JEATEIbHOCTH YUYEHOTO;

3) Tpy/10BOE BOCIUTAHHE:

YCTAHOBKOM Ha aKTMBHOE YYaCTHE B PELICHUH ITPAKTHYECKUX 3a7a4 MATEMaTUYECKOU
HaIPaBJIEHHOCTH, OCO3HAHMEM BA)KHOCTU MAaTEMaTUYECKOTO 0Opa30BaHMs Ha NPOTSKEHUHU
BCEH KM3HM 711 yCIIEUTHON MPOo(eCCHOHANIBHOMN AEATEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHHUH, OCO3HAHHBIM BBIOOPOM M IOCTPOEHUEM HWHAMBHUIYAIbHOW TPACKTOPHU
o0pa3oBaHusl W >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MOTPeOHOCTEHH;

4) 3cTeTHYECKOEe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MAaTEMATHUUYECKHX
OOBEKTOB, 3aJa4, pENICHW, paACCYKICHUH, YMEHHUIO BHUACTh MAaTEMAaTHYECKHE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TIO3HAHMSI:

OpUEHTALMEN B ACSITENIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IPEJICTaBIECHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YENOBEKAa, MPUPOABI M OOIIECTBa, MOHMMAHUEM
MaTeMaTUYeCKOW HayKHM Kak c(epbl 4eIOBEUECKOW AESITEIbHOCTH, ITAloOB €€ pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTUS LMBWIM3ALUM, OBJIAJACHUEM A3BIKOM MAT€MaTUKU H
MAaTE€MaTU4YECKON KYyJIbTYPOM KaK CPEACTBOM IIO3HAHUS MHUpPA, OBIAJCHUEM IPOCTEUIINMHU
HaBBIKAMU MCCIIEN0BATEIbCKON JEATEIbHOCTH;

6) pusnyeckoe BocnuTaHuWe, (opMHpPOBaHME  KYJBTYPHI  30POBBS W
3MOLMOHAJIBHOIO 0JIArONOTYyYHUsI:

TOTOBHOCTBIO IIPUMEHATh MATEMaTUYECKHE 3HAHMS B MHTEPECaX CBOETO 310POBbS,
BEJICHUs 370pOBOro oOpa3a >KM3HM (30pOBOE MNHUTaHUE, COATaHCHUPOBAHHBIM PpEXHUM
3aHATUN U OTIbIXa, peryyspHas (U3nN4ecKas aKTUBHOCTH), CPOPMHPOBAHHOCTHIO HABBIKA
peduiekcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAaKOTO K€ MpaBa APYroro 4eiIoBeKa;

7) 3KOJI0THYECKOE BOCIIUTAHHE:

OpHEHTalMe Ha INPUMEHEHUE MAaTeMATHYECKMX 3HAHWW U1 pPELICHUs 3a1ad B
00JIaCTH COXPAHHOCTU OKPYIKAIOMIEH Cpeabl, TUIAHUPOBAHUS TMOCTYIKOB M OLEHKH HX



BO3MOXKHBIX TOCJEICTBUIN AJISI OKPYXKAIOWIEH Cpeabl, OCO3HAHUEM IJI00ANbHOTO XapakTepa
HKOJIOTUIECKHUX TMPOOIEM U MyTeH UX PEIICHHS;

8) amanTanus K N3MeHAIOIUMCS YCIOBHIM COLHATbHOI U MPUPOIHOI CpeabI:

TOTOBHOCTBIO K JCWCTBUSIM B YCJIOBHSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JeSTeNbHOCTh, B TOM YHCIE YMEHUE YUUTHCS
y ApYTUX JIOJIeH, IpuoOpeTaTh B COBMECTHOU JEATETHHOCTH HOBBIC 3HAHUS, HABBIKH U
KOMTICTCHIINH U3 OIBITA APYTHX;

HEOOXOAMMOCTHIO B (POPMHUPOBAHMM HOBBIX 3HAHHM, B TOM 4uCie (OPMYIHPOBATH
UJeH, TOHATHUSA, THIOTE3bl 00 OOBEKTaX W SBIEHUSIX, B TOM YHCJIE PaHee HEH3BECTHBIX,
0CO3HABaTh NE(MUIUTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlMI0, BOCIHPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOMIHIA KOHTPMEpP, KOPPEKTUPOBATh MPHHUMAEMBIC PEIICHHS U
JecTBUs, GOPMYITUPOBATH U OIICHUBATH PUCKH U TIOCIEICTBHS, (OPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

ITo3naBaTe/ibHBIC YHHBepPCAIbHbIC Y4eOHbIC JeHCTBUA

ba3oBble jornyeckue neicTBus:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHBbIE NPU3HAKA MAaTEeMAaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy TOHATHAMH, (OPMYIUPOBATH OINPEACICHHUS TOHATH,
yCTaHABIMBATh CYLIECTBEHHBIM NMPU3HAK KiIacCU(UKALNU, OCHOBAHUS i 000OIICHUS U
CPaBHEHHUsI, KPUTEPUH MPOBOJUMOTO aHAJIN34;

BOCIIPUHMMATh, (OPMYIHpPOBaTH M MPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHbIE U
OTpULATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIME, YCIOBHBIE;

BBISIBJISIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IMPOTHUBOpEuUUs B (akrax,
JaHHBIX, HAONIONEHUAX U YTBEPXKACHUSX, IMpeajlaraTb KPUTEPUM JJIs  BBISIBICHUS
3aKOHOMEPHOCTEH U NIPOTUBOPEUMIA;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HWHAYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKJIFOUEHHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPXKIACHUH (IpsiMble M OT MPOTHUBHOTIO),
MPOBOJUTH CaMOCTOSTETIHHO HECJIOXKHBIE JI0Ka3aTelbCTBA MAaTEMaTHYECKUX (HaKTOB,
BBICTPAMBAaTh APTyMEHTAIMIO, MPHUBOAWTH MIPUMEPHl U KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIIOCO0 pemieHus: yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpATh HAaMOOJIee MOIXOSAIINMN ¢ yUETOM CaMOCTOSITENBHO BbIJCIIEHHBIX KPUTEPHUEB).
ba3zoBble ucciie10BaTe/bCKUE 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEOBATENbCKUI MHCTPYMEHT MO3HaHUs, (HOpMyIUpOBaThH
BOMPOCHI, (PUKCUPYIOLINE TMPOTUBOPEUYHE, MPOOIEMYy, CAMOCTOSATEIBHO YyCTAaHABIMBATDH
HCKOMOE U JaHHOE, (POPMHUPOBATH TMIIOTE3Y, ApTYMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHUE;
MIPOBOJUTH IO CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY HECIJIOXKHBIA SKCIEPUMEHT,
HEOOJBIIIOE HCCIIEOBAHUE 10 YCTAHOBIIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTo OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITENIBHO (HOPMYIUPOBaTh 000OIIEHHS U BBIBOJABI MO pe3yibTaTaM IMPOBEAEHHOTO
HAONIOJICHNSI, WCCIICIOBAHUS, OLEHUBATh JIOCTOBEPHOCTHh IIOJIYYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 00OOIICHHIA;



IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, & TAK)KE BBIJABUIaTh NPEATIOI0KEHUS O
€ro pa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undgopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh M U30BITOUHOCTHh MH(MOPMALNHU, JaHHBIX, HEOOXOAUMBIX IS
pELIEeHUs 3a/1a4U;

BbIOMpAaTh, AaHAJIM3UPOBATh, CUCTEMATH3HPOBATH U HMHTEPIPETUPOBATH HH(OPMALIUIO
pa3IUYHBIX BUJIOB U (HOPM IPEACTABIICHUS;

BbIOMpaTh GopMy MHpeacTaBieHHs WHGOPMAIMU U WUTIOCTPUPOBATH PEIIacMble 3aJa4H
cXeMaMH, TuarpaMMaMu, HTHOU TpapuKoi 1 MX KOMOMHALIUSIMU;

OLIEHUBATh HAAEXKHOCTh MH(POPMALMK IO KPUTEPUSAM, MPEJIOKEHHBIM YUUTENIEeM WIH
c(OpMYIHPOBAHHBIM CAMOCTOSTENIBHO.

KomMmyHnkaTHBHBIE YHHBepCcaJIbHbIe YUeOHbIe 1eiCTBHUS:

BOCIIPUHUMATh U (POPMYIMPOBATH CY)XJIEHHS B COOTBETCTBHM C YCJIOBUSAMHU U LEJISIMU
o011eHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMCbMEHHBIX
TEKCTax, JaBaTh IOSCHEHMS IO XOAY pELICHHs 3a7auyd, KOMMEHTHPOBATh IOJYYEHHBIN
pe3yJIbTarT;

B X0/€ OOCYXJAEHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY O0CYXIaeMOW TeMbl, MPOOJIEMBI,
pelaeMon 3a7aydd, BBICKA3bIBaTh WJIEH, HALICJIICHHBIE HA IOUCK PEILIECHHUs, COIOCTAaBIATh
CBOM CYKJEHUS C CYKIEHUSMHU IPYIMX YYaCTHUKOB Juajiora, oOHapyKMBaThb pas3jinyue U
CXOJICTBO MO3UINH, B KOPPEKTHOU (opMe POpMyIHpPOBATh PA3HOIIIACHUS, CBOM BO3PAKECHUS;
MPEACTABIATh PE3yJbTaThl PELICHUs 3aJadM, JKCIEPUMEHTA, HCCIEAOBAHUSA, IIPOEKTAa,
CaMOCTOATENbHO BbIOMpaTh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajad Ipe3eHTALUUd U
0COOEHHOCTEN ayJUTOPUH;

MOHMMATh U HUCIOJB30BATh MPEUMYIIECTBA KOMAaHIHONW W WHAMBHIYabHOW pabOTHI MpH
pelIeHnH y4eOHbIX MaTEMaTHYECKUX 3a/1ay;

IPUHUMATh 1EJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPraHU3ALMI COBMECTHOU
paloThl, pacrpenensiTb BUAbI padOT, TOroBapuUBaThCS, O0CYKIaTh MPOLECC U PE3YJIbTaT
paboThI, 00001IaTh MHEHHUSI HECKOJIBKUX JIIO/ICH;

y4acTBOBATh B IPYNIOBBIX (opmax paboThl (00CykIeHHs,, 0OOMEH MHEHHSMHU, MO3TOBBIE
LITYPMBI U JPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOM JEUCTBUS C
JIPYTMMH 4iI€HaMH KOMAaHJbl, OLIEHUBATh Kauye€CTBO CBOET0O BKJAaJa B OOLIMIl MPOAYKT IO
KpUTEpUIM, cHhOpPMyIHPOBAHHBIM YHaCTHUKAMHU B3aUMOICHCTBHSL.

PerysiTHBHBIC YHUBEpPCAJbHbIe Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITENIBHO COCTABIIATH I1JIaH, AJITOPUTM pELIEHUs 3a7a4uu (WIHM €ro 4acTh), BHIOMpPATh
croco0 pemeHuss ¢ y4éTOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PELICHUH ¢ Y4ETOM HOBOM MH(OpMaLIUU.
CaMOKOHTPOJIb, IMOLIHOHAIbHBII HHTEJJIEKT:

BJIAJETh CIOCOOAMHM CaMONPOBEPKU, CAMOKOHTPOJISI IpoLecca U pe3yibTaTa pelIeHUus
MaTeMaTU4EeCKOU 3a/1auu;

IPENBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPU PEIICHHUH 3aladd, BHOCHUTH
KOPPEKTHBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, HANIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa JECATEIBHOCTU IIOCTABIEHHOM LEJIU U YCJIOBMSIM,
OOBSICHATD MPUYMHBI JTOCTHKEHHSI WJIM HEAOCTIDKCHHUS LENH, HaXOJUTh OMIMOKY, JaBaThb
OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEAMETHBIE PE3YJIBTATDHI

K xonmy oOyuenus B 7 kJjacce oOyYarOMIMIICS TONYYUT CIEAYIOIINE MPEIMETHBIC
pE3yJIbTATHI:

Yurare uHGOpMAIUIO, IPEACTABICHHYIO B Ta0NHIIAX, HA AWMAarpamMMmax, MPEeACTaBIIATh
JaHHBIE B BUJI€ TaOJUII, CTPOUThH AMArpaMMbl (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) 10
MaccuBaM 3HA4YECHUI.

OnuceiBaTh ¥ MHTEPIPETUPOBATH PEaJIbHbIC YMCIIOBBIE JaHHBIC, MPEICTABICHHBIC B
TabnmuIax, Ha JuarpaMMmax, rpadukax.

Hcnonp3oBaTh N1 OMMCaHUS JaHHBIX CTATUCTUYECKUE XAPAKTEPUCTHKU: CpEIHEe
apudmeTnueckoe, MeiaHa, HanOoJblIee U HauMEeHbIlIee 3HaYeHUs, pa3Max.

HNwmets mpencraBieHne O Cly4yailHOW M3MEHUYMBOCTH Ha MpUMepax IieH, (pu3mdecKux
BEJIMYMH, AaHTPOIOMETPUYECKUX JaHHBIX, HMETb IMPEJCTABICHHE O CTAaTUCTUYECKOU
YCTOMYUBOCTH.

K xoniy oOyuenuss B 8 kjacce oOydaromuiicss MOMy4UT CIEAYIOIIHUE MpPEIMETHbIE
pE3yJIbTaThI:

N3Bnekarh u mpeoOpa3oBbIBaTh HHQPOPMAINIO, MPEACTABICHHYIO B BHAC TaOIUII,
auarpamm, rpadukoB, MPeCTaBIsATh JaHHbIE B BUJIE TaOIUL, AUarpaMm, rpaduKkos.

OnuceiBaTh JaHHBIE C TOMOILIBIO CTATUCTUYECKHUX MOKA3aTeNe: CpeJHUX 3HAUCHUN U
Mep pacceuBaHus (pa3Max, JUCIEPCHS U CTAHJAPTHOE OTKIIOHEHHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUH M YacTOThl COOBITUH, B TOM YHCJE IO
pe3ysbTaTaM U3MEPEeHUN U HaOII0ICHUH.

HaxoauTe BeposITHOCTH ClOydallHbIX COOBITUH B OMbBITaX, 3Has BEPOSITHOCTU
AJIEMEHTApPHBIX COOBITHII, B TOM 4YHCIIE B OMNBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckrue MOACIN: IEPEBO CIyUYaHOTO SKCIIEPUMEHTA, IUarpaMMbl
Diiepa, YuCIIoBas npsmasi.

OnepupoBaTh NOHATUSMH: MHOXKECTBO, MOJAMHOKECTBO, BBIINOJHATH ONEpPAlUU HaL
MHOKECTBaMH: OOBEUHEHHUE, TepeceueHre, JOTMOJHEHUE, TMEPEUUCIsITh SJIEMEHTHI
MHOKECTB, IPUMEHSATH CBOMCTBA MHOECTB.

Hcnonb3oBaTh rpaguyeckoe MpeCTaBICHUE MHOXKECTB U CBS3€M MEXIy HUMHM JUIS
OMMCAaHUS TPOLIECCOB U SIBIICHUHM, B TOM YHCIIe MPU PELICHUU 33/7a4 U3 JIPYTUX y4eOHBIX
IIPEAMETOB U KYPCOB.

K xoniy oOyueHuss B 9 Kjacce oOy4arOIIUIACS MOMYYUT CIEAYIOIIUE TPEIMETHBIE
pE3yNbTaThI:

W3Bnekath M mpeoOpa3oBbIBaTh WHGOPMAILMIO, MPEICTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BHJIC TAOJIHII, JUarpamMm, TpaduKoB, MPEACTABIATH TaHHbIC B BUJE TaOJHII,
rarpaMM, TpapuKoB.

PemaTh 3a1aun opraHu30BaHHBIM [1epeOOPOM BapHAHTOB, a TAKXKE C HCIOJIb30BaHUEM
KOMOHMHATOPHBIX MPABUII U METOOB.

Hcnonp3oBaTh onucaTenbHble XapaKTEPUCTUKHU JJII MACCHUBOB YHCJIOBBIX JaHHBIX, B
TOM YMCJIE CPEHUE 3HAYECHUS U MEPBI PACCEUBaHUS.

HaxonuTe 4acToThl 3HAaYe€HUH M 4YACTOThl COOBITHS, B TOM YHCIE IOJB3YACH
pe3ybTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOIIIOICHU.



HaxoauTte BEpOSITHOCTH CllydyallHBIX COOBITUH B M3yYEHHBIX OMNbBITaX, B TOM YHCIE B
ONbITaX C PAaBHOBO3MOYKHBIMHM 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSX HUCHBITAHUN 10
IIEPBOrO yCIexa, B CEPUAX UCIBITAHUN bepHyun.

VMmeTs npefcTaBIeHUE O CIIy4aliHON BEJIMUMHE U O PACIIPENEICHUN BEPOSITHOCTEN.

HwmeTs pencTaBieHne o 3aKOHe OONBIINX YMCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH
B CIIy4aiiHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINX YKCENl B IPUPOJIE B OOIIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE «TEOPUSA BEPOATHOCTHU U CTATUCTHUKA»

7 KJIACC
Ne ni/m HaunmeHnoBaHue pa3aesioB U TeM KoJsmyecTBo yacoB DuiekTpoHHBbIE (LU pPOBbBIE)
NporpaMmabl Bcero Kontpoasubie | [lpakTuueckue | 00pasoBaTe/bHbIE PeCypChl
padoThbI padoThbI
1 [IpencraBnenve JaHHBIX 7 2 bubmnorexa IJOK

https://lesson.academy-
content.myschool.edu.ru/02.4/07

2 OrnumcarenbHas CTaTHCTHKA 8 1 but6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

3 Cny4daitHasi K3MEHYUBOCTD 6 1 bubaunoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

4 Brenenue B Teoputo rpadon 4 bubnuoteka [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

5 BeposTHOCTB M yacToTa Cily4aiiHOTO 4 1 bubnuoreka [IOK
cOOBITHA https://lesson.academy-
content.myschool.edu.ru/02.4/07
6 OO0o001ienne, cucTeMaTH3aus 3HaHUI 5 2 bubmnorexa [IOK

https://lesson.academy-
content.myschool.edu.ru/02.4/07

OBILIEE KOJIMYECTBO HACOB I1O 34 2 5
[TPOTPAMME
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8 KJIACC

Ne ni/m HanmeHnoBaHue pa3/ie/ioB U TeM
NPOrpamMMbl

KoanuecTBO 4acoB

Bcero

KonrtpoabHbie
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHBbIE (HU(PPOBbIE)
o0pa3oBaTeJIbHbIE PeCypcChI

1 IToBTOpeHUE Kypca 7 Kinacca

bubmnorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

2 OnucarenpbHasd CTATUCTHKA.
PaccenBanne maHHBIX

but6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

3 MHoxecTBa

but6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

4 BeposiTHOCTB citydaiiHOTO COOBITHS

bubmnorexa IIOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

5 Brenenue B Teoputo rpadon

bubmnorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

6 Cry4vaitHbie COOBITHS

but6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

7 O0o006111eHHEe, CUCTEMATH3AIA 3HAHUI

but6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

OBILEE KOJIMYECTBO HYACOB I1O
I[TPOTPAMME

34



https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07

9 KJIACC

Ne n/m HanmeHnoBaHue pa3ieJioB U TeM KosnyecTBo yacos JuiekTpOoHHBbIE (LU poBbBIE)
HporpaMMal Bcero Kontpoasubie |IpakTuueckne = 00pasoBaTe/bHbIe PeCypChl
padoThbI padoThbI

1 [ToBTOpeHue Kypca 8 kimacca. 4 bubnuoteka [JOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

2 DneMeHThl KOMOMHATOPHKH. 4 1 bubnuoteka [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

3 ['eomeTprueckas BEpOSITHOCTb. 4 bubnuoreka LHOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

4 Wcnwitanus beprym. 6 1 bubnunoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

5 Crny4vaitHast BeTMUMHA. 6 bubnuoteka [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

6 O0600mIenne, KOHTPOJIb. 10 1 bubmmorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/02.4/07

OBILEE KOJIMYECTBO HACOBIIO 34 1 2

[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» AnreGpa, 7 kitacc/ MaxkaperaeB FO. H., Munatok H.I'., Hemkos K.U. u
npyrue 2022r, AxunonepHoe obuiectBo «M3narensctBo «IIpocBemienue»
KVM 1o anre6pe k yue6Huky Makapsruesa 1O. H.

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

yueOHukH 1o anredpe /-9 kinaccel Makaperues 0. H. 2022 r.;
KWM no anredpe k yueOHnky Makapeiuesa 0. H. 2022 r.;

[Toco6ue nns moaroroku yuammxcs k OI'D nmox penakueit Amenko U. B. 2023
I.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
NUHTEPHET

HTTPS://RESH.EDU.RUY/,
HTTPS://[SKYSMART.RU;
HTTPS://WWW.YAKLASS.RU/;
HTTPS://UCHI.RU.



https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://uchi.ru/
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