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HOACHUTEJIBHASA 3AIINCKA
Y4eOHbIi Kype «AJiredpa»

AnreGpa ABIS€TCS OHUM U3 OMIOPHBIX KYPCOB OCHOBHOI'O 00111er0 00pa30BaHus: OHa 00ECIIeUNBAET U3YUEHUE IPYTUX
JTUCIMIINH, KaK €CTECTBEHHO-HAYYHOI'O, TaK M TYMAHHTAPHOTO LHUKIOB, €€ OCBOCHHWE HEOOXOAMMO IS MPOIOJIKCHHS
o0pa3oBaHHMS W B TIOBCEIHEBHOW >XM3HU. Pa3zBuThe y 0O0ydYarommxcsi HayYHBIX MPEACTABICHUH O MPOMCXOXKICHUU H
CYIIHOCTH airedpandeckux abCTpakIuii, ciocode OTpaKeHUSI MaTeMaTHUECKON HAYKOW SIBJICHUN U TPOIIECCOB B TIPHUPOIE
1 00IIIeCTBE, POJIM MaTEMAaTHYECKOTO MOJICITMPOBAHUSI B HAYYHOM IMO3HAHUU U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO
HAYYHOT'O MHPOBO33PECHUS M KAYE€CTB MBIIUICHHUS, HEOOXOIUMBIX JJIs aJanTallid B COBpEMEHHOM IHU(poBOM 0OIIeCTBE.
N3ydenne anreOpsl oOecrieuMBaeT pa3BUTHE YMEHHsI HAOIOaTh, CPaBHHUBATh, HAXOIUTH 3aKOHOMEPHOCTH, TpeOyet
KPUTHUYHOCTH MBIIIICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBUS W BBIBOABI, (POPMYIHpOBATH
yrBepxaeHusa. OcBoeHue Kypca anreOppl 0OecCIeurBacT pPAa3BUTHE JIOTMUECKOTO MBIIIICHUST OOydYalolnuXxcs: OHHU
UCTIOJNB3YIOT ICTYKTUBHBIC U UHIYKTHBHBIC pacCyXIeHus, 0000IeHNe 1 KOHKPETU3aINI0, a0CTparupoOBaHNe W aHAJIOTHIO.
OOydeHne anreOpe MpeArnonaraeT 3HAYUTEIBHBIH OOBEM CaMOCTOSTENFHOW [EATETHHOCTH OOYYaIOUINXCS, MOITOMY
CaMOCTOSITETTFHOE PEIIeHUE 3a71a4 SBISIETCS peann3alfeid qesTeIbHOCTHOTO MPUHITUTIA O0yYCHHSI.

B cTpykType mporpamMMmbel yueOHOTO Kypca «Ausredpa» sl OCHOBHOTO OOIIEero 0oOpa3oBaHUS OCHOBHOE MECTO
3aHUMAIOT COJIeP)KATEITbHO-METOINICCKUE JIMHUU: «UHCla U BEIYUCIICHUS», « ANTeOpandecKkue BRIPaKEHUS», « Y paBHCHHUS
U HepaBeHCTBay, «DyHkunny. Kaxmas u3 3TuX coaepKaTeIbHO-METOJUICCKIX JTUHUN pa3BUBACTCSl HA TIPOTSHKEHUU TPEX
JeT U3YyYeHHUs Kypca, B3aUMOJCHCTBYS C APYTMMHU €ro JIMHHSIMH. B Xoae u3ydeHHs ydeOHOTro Kypca OO0yJarolIuMCs
MPUXOJUTCS JIOTMUECKU PacCyXkJaTh, HUCIOJb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK. B CBsI3W ¢ 3TUM B mporpammy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTMKH, MPEACTAaBIECHHBbIE BO BCEX OCHOBHBIX paszjenax
MaTeMaTHYeCcKoro o0pa3oBaHUS U CHOCOOCTBYIOLIME  OBJIAJEHUIO OOYYaIOIIMMHUCS OCHOB  YHHBEPCAIbHOIO
MaTeMaTuyeckoro si3pika. ComepikaTeabHOW U CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOTO Kypca «AunreOpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanue nuHUM «Uucna W BBIYUCICHUS CIYKUT OCHOBOM Ui JajdbHEWIIEro HW3y4eHHs MAaTeMaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS IOTHYECKOTO MBIIUICHUS, ((OPMHUPOBAHUIO YMEHHS MOJIb30BATHCS aJrOPUTMaMH,



a TaKXe NPUOOPETEHUIO MPAKTUUECKUX HaBBIKOB, HEOOXOAUMBIX /JIs1 IOBCEHEBHOM K M3HU. Pa3BuTHE MOHATHUS O YUCIE HA
YPOBHE OCHOBHOI'O 00IEro 0Opa30BaHMs CBA3aHO C PALMOHAIBHBIMH U UPPALMOHAIBHBIMU YHCIaMU, (OPMHUPOBAHUEM
MPEACTABICHUNA O JCHCTBUTEIBHOM 4YHUCIE. 3aBEpIIEHHUE OCBOCHHUS YHUCIOBOM JMHUU OTHECEHO K CpeJHEMY O0IIeMy
00pa3oBaHUIO.

CopepxaHue AByX aireOpamdyeckux JIUHUN — «AnreOpandyeckue BBIPAXKEHUS» U «YPABHEHUS U HEPaBEHCTBA»
crocoOCTByeT (OPMHUPOBAHUIO Yy OOYyYaIOIIMXCS MaTeMaTHYeCKOro amnmapara, HeoOXOIMMOro Jis pelIeHUs 3a]ad
MaTEeMaTUKU, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad. Ha ypoBHE OCHOBHOro 00111ero 00pa3oBaHMs
y4eOHBIN MaTepuas rpynmnupyeTcss BOKPYr palMOHAIbHBIX BbIpakeHHi. Alredpa 1eMOHCTPUPYET 3HAUEHHE MATeMAaTHKU
KaK si3bIKa JJI1 MOCTPOCHUSI MaTEMaTHYECKUX MOjeNiel, ONMUCaHUsl MPOILIECCOB M SIBIEHUM peanbHOro mupa. B 3amaum
oOyudeHus anredpe BXOIAT TaK»Ke JalibHelIee Pa3BUTHE AITOPUTMUYECKOTO MBIIIEHUS, HEOOX0AMMOI0, B YACTHOCTH, JJIs
OCBOEHHUS Kypca HH()OPMATHKHU, U OBJIaJICHUE HABBIKAMU JIETYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanre CHMBOJIBHBIX (hOPM
CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHUS, CIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTRBY.

Copepsxanue (pyHKIIMOHAIBbHO-TpAhUUECKON JTUHUU HAIEJICHO Ha MOJyYyeHHe O0YyJaroUMMUCs 3HAHUN O QYHKIUSX
KaK BaXHEHIIIE MaTeMaTHYECKON MOIEIH JIJIsl OMUCAHUS U UCCIIEAOBaHMS Pa3HOOOPa3HBIX MPOIIECCOB U ABJICHUI B IPUPOIE
u obOmectBe. M3yueHue marepuana CIOCOOCTBYET pPa3BUTHIO Yy OOYYArOMIMXCS YMEHHUS MCIOJIB30BaTh pa3judHbIC
BBIPA3UTENbHBIE CPEJICTBA SI3bIKA MATEMATHUKH — CJIOBECHBIE, CHMBOJUYECKHUE, IPapUUECKUe, BHOCUT BKJIaJl B (hOpMUpOBaHUE
IPEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUHU [TUBWIN3AINHI U KYJIbTYPBHI.

CornacHo yueOHOMY MiaHy B 7—9 Kilaccax m3ydaeTcsl yueOHbI Kypc «Anredpa», KOTOPhIH BKIIOYAET CIEIYIOIINE
OCHOBHBIE pa3/ielibl cofiepkanus: «Uucia u BEIYUCICHUS Y, « ANreOpaniecKre BhIPAXKEHUD», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIAN.

Ha u3ydenne yueOHoro kypca «Anredpa» orBonutcs 306 wacos: B 7 kiacce — 102 gaca (3 yaca B Heziento), B 8 kiiacce
— 102 yaca (3 yaca B Hezeno), B 9 kinacce — 102 vaca (3 yaca B HEZIEIO).

Y4eonniii kypce «I'eomeTpus»

['eomeTprs KaKk OJIMH U3 OCHOBHBIX Pa3/IeI0B IIKOJILHON MaTEMAaTHKHU, UMEIOIIHI CBOCH IEIbI0 00CCIICYNTh N3yUCHHE
CBOWCTB M pa3MepoB (PUTyp, MX OTHOIICHUN M B3aUMHOE PACIIOJIOKEHHE, OMMPAETCA Ha JIOTMYECKYIO, JOKAa3aTeJIbHYIO
nuauio. LleHHOCTh HM3Yy4YeHHs TEOMETPUM Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMsS 3aKIOYaeTCsl B TOM, YTO



o0yyJaromuiicss y4uTcsi MPOBOAUTH JOKa3aTEIbHbIE PACCYXACHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOUYEHUS, JT0KA3bIBATh
WCTUHHBIC YTBEPXKIACHUS U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXACHUS «OT MPOTHUBHOIOY», OTINYATH
CBOMCTBa OT MPU3HAKOB, POPMYIUPOBATH OOPATHBIC YTBEPIKICHUS.

Bropoit 1enpi0 u3ydeHUs TEeOMETpPUHU SIBISETCS MCIOJb30BaHUE €€ KaKk HWHCTPYMEHTa TMpU pPEHIeHUH Kak
MaTeMaTH4YEeCKUX, TaK M MPAKTUYECKUX 3aJlay, BCTPEUAIOIINXCS B peaabHOM ku3HU. OOydaromuics JO0JDKEH HAy4YHUThCS
OTPENICNIUTh TEOMETPUUYECKYI0 (UTYpY, OMHUCATh CIOBAMH JAHHBIM YepPTEX WIM PUCYHOK, HANTH TUIOMIA]b 3€MEIbLHOTO
y4acTKa, paccuuTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOTO Kabensi uin TpedyeMble pa3Mephl rapaxa Jjisi aBTOMOOUJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B WM3yYe€HUM TeoMmeTpuu. [Ipu perieHun 3agad MpakTUUECKOTO
XapakTepa OOYydYaroIIMHCS YYUTCA CTPOUTh MaTeMaTUYECKHE MOJEIN pPEaJbHBIX >XU3HEHHBIX CHUTYyallui, MPOBOIAUTH
BBIYHCJICHUS U OIEHUBATh aJ€KBATHOCTH MOJIYUYEHHOT'O pe3yJibTara.

KpaitHe BaxHO MOAYEPKUBATEH CBSI3U T'€OMETPUU C JAPYTUMHU YUCOHBIMHU MpeAMETaMH, MOTUBUPOBATH MCIOJb30BAThH
OTIPENICNICHUs] TeOMETPUYECKUX (DUTYp U TIOHSATUH, JEMOHCTPUPOBATH NMPUMEHEHUE IOJYyYEHHBIX YMEHUH B (U3UKE U
TEXHUKE. DTH CBA3M HauOoiyiee SPKO BHUJAHBI B Temax «Bektopwl», «TpuroHomerpuyeckue COOTHOILIECHUS», «MeTton
koopauHaT» U «Teopema [Tudaropay.

VY4eOnbiit kKypc «'eoMeTpus» BKIIIOUAET CIEIYIOIINEe OCHOBHBIE pa3ielibl cojiepkanus: «I'eomeTpuueckue GUTyphl U
UX CBOWCTBa», «l3MepeHne TeoMeTpUYECKUX BEIHUYMHY», «JleKapTOBbI KOOpAWMHATHI Ha IIOCKOCTHY, «BeKkTops»,
«/IBmwxenus miockoctny, «IIpeodpazoBanust o100,

Ha uzyuyenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kitacce — 68 yacoB (2 yaca B HEJIEIHO), B 8 KJlacce
— 68 yacoB (2 yaca B Hejient0), B 9 kinacce — 68 yacoB (2 yaca B HEEIIO).

Y4eOHblil Kypc «BepoiTHOCTb U CTATHCTHKA»

B coBpemeHHOM MU(PPOBOM MHUPE BEPOITHOCTh U CTATHCTHKA MPUOOPETAIOT BCE OONBIIYIO 3HAYUMOCTh, KaK C TOUKH
3pEHHS MPAKTUYECKUX MPHIIOKEHUN, TaK M UX POJIK B 00pa30BaHUHU, HEOOXOIMMOM KaXKJ0My ueaoBeKy. Bo3pacTaer yucio
npodeccuii, mpu OBIAACHUN KOTOPHIMU TpeOyeTcst xopornas 6a30Basi MOATOTOBKA B 00JACTH BEPOSTHOCTH U CTATHCTHKH,
Takas MOJAIrOTOBKA Ba)kHA JIJIsI MPOJIOHKEHUST 00pa30BaHUA U ISl yCIEITHON MPOo(ECCUOHAIBHON Kapbhephl.



Kaxplii yeaoBek MOCTOSSHHO MPUHUMAET PEIICHHS] HA OCHOBE MMEIOIIMXCS Y HEro JaHHBIX. A Jisi 000CHOBAaHHOTO
NPUHATUSL PEIICHUS B YCJIOBUSAX HENOCTaTKa WM W30bITKA HHPOPMAIIMU HEOOXOAUMO B TOM YHCIE XOPOIIO
chopMUpPOBaHHOE BEPOSTHOCTHOE U CTATUCTHUYECKOE MBIILICHHE.

HNMeHHO 103TOMY OCTpO BCTajga HEOOXOIUMOCTh C(HOPMUPOBATH Yy 00yUaromUXCsl (PYHKIIMOHAIBbHYIO IPAMOTHOCTD,
BKJTIOYAIOIYIO B c€0sl B KQUeCTBE HEOTHhEMJIEMOM COCTABJISIONICH yMEHHE BOCHPUHUMATh M KPUTHUUECKU aHATU3UPOBATH
uH(OpMaIINIO, MPEJICTABIICHHYIO B PA3JIMUHBIX (POpMaxX, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX PeabHBIX IPOIIECCOB
Y 3aBUCUMOCTEU, MPOU3BOAUTH MPOCTEUIINE BEPOSITHOCTHBIC PACUETHI.

3HaAKOMCTBO B Y4€OHOM Kypc€ C OCHOBHBIMU MPUHIMIAMU cOOpa, aHAJIU3a U TIPEACTaBICHUS TaHHBIX U3 Pa3IMYHBIX
chep Ku3HM OOIIECTBA W TOCyAapcTBa NpHOOIIAaeT OOydarolmuxcs K OOIIECTBEHHBIM HHTepecaMm. l3ydeHue OCHOB
KOMOWHATOPUKH Pa3BUBAET HABBIKM OpraHM3alluy Nepedopa v mojcuéra 4uciia BApUAaHTOB, B TOM YHUCJIE B MPHUKIATHBIX
3a/1a4ax. 3HaKOMCTBO C OCHOBaMU T€OPHUH I'padoB co3aaéT MaTeMaTHYeCKuil PyHIaMeHT i1 HGOPMUPOBAHUS KOMIICTEHIIUM
B oOnactu WHPOpMATHKA H IUOPOBBIX TeXHOJOTHH. [IpM W3yuyeHHH CTATUCTUKA M BEPOSTHOCTH OOOTaIaroTCs
Npe/ICTaBIIeHUs] 00YYaIOIIUXCsl O COBPEMEHHOW KapTHMHE MHpPa M METOJax €ro MccieAaoBaHus, GOpMUPYETCS MOHUMAaHUE
pPOJIM CTATUCTUKM KAaK HMCTOYHMKA COLMAIBHO 3HAYMMOM HHGpOpMalMM U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIICHHUS.

B cooTBeTCTBMM C NaHHBIMU HEISIMU B CTPYKTYpe MpOTrpaMMbl y4eOHOro kKypca «BeposSTHOCTb M CTaTHUCTHKA»
OCHOBHOTO 00IIIeT0 00pa30BaHus BbIIECICHBI CIEAYIOIINE COIepKaTeIbHO-MeToanueckue TuHuu: «lIpeacraBinenne qJaHHBIX
U OINHCAaTeNIbHAsl CTATUCTHKAY, «BeposSTHOCTHY, «DMeMEHTh KOMOMHATOPUKNY, «BBeeHue B Teoputo rpadoy.

Conepxanue nunuu «lIpencraBieHue JaHHBIX U OMHCATENbHAS CTATUCTUKA» CIY>KUT OCHOBOW NIt (hOpMHUpOBAHUS
HABBIKOB paboOThl ¢ HWH(pOpMaNMEl: OT YTEHHUS M HMHTEPHpeTaluu HWHPOpMAllMM, TMPEACTABICHHOW B TaOnMiax, Ha
auarpaMmMax u rpadukax, 10 coopa, mpeCTaBICHHS U aHATM3a JaHHBIX C UCTIOJIb30BAHUEM CTATUCTUIECKUX XapPaKTEPUCTUK
CpeIHUX U paccenBaHus. PaboTast ¢ mTaHHBIMU, 00YYaIONTUECS YYaTCsl CAUTHIBATh M MHTEPIPETUPOBATH JIaHHBIE, BBIJIBUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MTPOCTEUININE TUIOTE3bI, Pa3MBIILIATH Ha/l (DAKTOPAMHU, BBI3BIBAIONMMH U3MEHUYUBOCTD, U
OLICHUBATh UX BIMSIHUE HA PACCMATPUBAEMBIE BEIMYUHBI U IIPOLIECCHI.

NHTYyUTUBHOE TIPEICTABICHUE O CIYYaWHOM W3MEHYMBOCTH, HCCJIEIOBAHUE 3aKOHOMEPHOCTEW W TEHJICHUIHUHN
CTaHOBUTCS MOTHUBHPYIOIIEH OCHOBOM ISl M3YyYECHHUS TEOPUH BEPOSITHOCTEW. BONbBIIOE 3HAUCHUE MMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTH OMBITHI C KJIIACCHUYECKUMHU BEPOSITHOCTHBIMU MOJAEIISIMHU.



[loHsiTHE BEPOSITHOCTH BBOJUTCA KaK Mepa MpaBaonoao0us ciydyailHoro coObitus. Ilpu n3yuenun ydueOHOro kypca
oOy4aromuecs: 3HAKOMSTCS C NPOCTEHIIMMHU METOAAMHU BBIYMCICHHUS BEPOATHOCTEW B CIy4YaWHBIX 3KCHEPUMEHTaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU MCXOJaMU, BEPOSITHOCTHBIMHM 3aKOHAMHU, MO3BOJISIIOIIMMU CTaBUTh U peliaTh Oosee
CIIOKHBIE 3a7aud. B yueOHBIH Kypc BXOISAT HadalbHBIC MPEACTABICHUS O CIyYalHBIX BEIMYMHAX M HX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax yuyeOHOro Kypca OCyHIECTBISIETCSI 3HAKOMCTBO O0YyYarOIIMXCS C MHOKECTBAMU U OCHOBHBIMU ONEPALUSIMU
Ha/Jl MHOKECTBAMH, PACCMATPUBAIOTCS MPUMEPHI MPUMEHEHHS TSl PEIICHUs 3a]ad, a TaKkKe HCIOJIb30BaHUS B JAPYTHUX
MaTeMaTUYECKUX KypcaxX U Y4eOHBIX peaMeTax.

B 7-9 xnaccax uzyvaercst yueOHbIN Kypc «BeposSTHOCTb M CTATUCTHKA», B KOTOPBINA BXOJAT pasnaensl: «lIpeacraBinenue
JAHHBIX M OMUCATENbHAsI CTATUCTUKAY, «BEposSTHOCTEY, «DIEMEHTH KOMOMHATOPUKINY, «BBeneHue B Teopuio rpadoBy.

Ha usyuenue ydyeOHoro xypca «BeposiTHOCTh U cTratuctuka» otBogutcs 102 yaca: B 7 kinacce — 34 yaca (1 yac B
Hegeno), B 8 kinacce — 34 gaca (1 gac B Hegento), B 9 knacce — 34 yaca (1 gac B HefieIio0)

COIJEP)KXAHUE OBYUYEHUSA
Y4eOHbIi Kypc «AJredpa»

7 KIIACC

Yucaa v BIYMCICHUSA

JIlpoOu 0OBIKHOBEHHBIE U IECATUUHBIC, IIEPEX0]T OT OHOM (GOpMBI 3anucHu Apodel k Apyroi. [ToHsaTHe paroHaIbHOTO
Yuclia, 3aluCh, CPaBHEHUE, YMOPSAOYMBAHHUE PAIMOHAIBHBIX 4ucel. ApudmeTrndeckue NEHCTBUS C pallMOHATBHBIMU
gyuciamu. Pemienne 3aiay u3 peanbHON MPAKTUKHA HA YaCTH, HAa IPOOH.

CrerneHb ¢ HATypallbHBIM TIOKa3aTeIeM: OTpeieTieHue, MPeoOpa3oBaHNe BRIPAKEHUN HA OCHOBE OIPEIEIICHHUs, 3aMHCh
OonpImx yncen. PeanbHbie 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi ¥ oOpaTHas IPOMOPIIHOHATBLHOCTH.

AJireOpanvecKne BbIpasKeHU s

[IepemeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAKEHUA C IEPEMEHHOM. JlonmycTUMBIE 3HaYUEHHS NepeMeHHbIX. [IpeacraBienne
3aBUCUMOCTH MEXIY BeJIMYMHAMH B BHAEC ¢opMynbl. Beraucnenus mo dopmymnam. [IpeoOpazoBanne OyKBEHHBIX



BBIPAKEHUM, TOKJIECTBEHHO PaBHBIE BBIPAXKEHHUSI, ITpaBUiIa MpeoOpa3oBaHUsl CYMM U MPOU3BEACHUH, MPaBUla PaCKPbITUS
CKOOOK U MPUBEJICHUS MOAOOHBIX CIAaraeMbIX.

CBOIICTBa CTENEHU C HATYpPaJIbHBIM ITI0KA3aTEIIEM.

OpnHowreHsl 1 MHOTOWIeHbl. CTeneHb MHOrowieHa. ClloyKeHHE, BBIYMTAHUE, YMHOKEHUE MHOTOWICHOB. POpMYJIbI
COKpPAlIEHHOTO YMHOXEHHs: KBaApaT CYMMbl M KBaApar pasHocTH. DopMysna pa3HOCTH KBaaparoB. PasznoxkeHue
MHOTOUYJIEHOB Ha MHOYKUTEIIH.

YpaBHeHus

VYpaBHeHUE, KOPEHb YpaBHEHUs, MTpaBuiIa Mpeodpa3oBaHus ypaBHEHUS, PABHOCWIIBHOCTh YPaBHEHHU.

JIuHeliHOE ypaBHEHUE C OAHOM IIEPEMEHHOM, YUCI0 KOPHEU JIMHEWHOI0 YPAaBHEHHUsI, PELICHUE JIMHEUHBIX YPaBHEHUM.
CocraBiieHHe ypaBHEHUH 10 YCIOBUIO 3a/1a4l. Perenne TeKCTOBBIX 3a/1a4 ¢ MIOMOLIbI0 YPAaBHEHU M.

DOyHKUUHA

[IpsimoyronbHas cuctema koopauHat, ocu OX m Oy. AOcuucca U opAuMHaTa TOYKM HAa KOOPAMHATHOW IUIOCKOCTH.
[Tpumepsl rpadukoB, 3ananHbiX Gopmyinamu. Utenue rpagukoB peanbHbIX 3aBucumocteid. [lonstue ynkumu. ['padux
dbyakuuu. CpoiictBa pyHkiui. Jlunerinas pyHknus, e€ rpaduk.

8 KIIACC

YucJa 1 BLIYUCTIEHUS

KBangpaTtHsiii kopeHp u3 yucna. [loastue 06 npparmoHaibHOM yucie. JlecaTnunple MpUOIMKEHHUS] HPPaAlMOHATBHBIX
gyucesn. CBolicTBa apu(pMETUUECCKUX KBAJIPATHBIX KOPHEH M MX NMPUMEHEHHE K MPEe0OPa30BaHMUIO YHCIOBBIX BRIPAKCHUN U
BBIYUCIICHUSIM. J[€HICTBUTEIILHBIC YHCIIA.

CteneHb C 1ETBIM MoKa3zaTesneM U e€ cBoiicTBa. CTaHaapTHas 3aMKCh YUCTA.

AJireOpanvecKne BbIpasKeHU s

KBagpaTHsliil TpEéXusieH, pa3ioKeHHe KBAIPATHOTO TPEXUIEHA HA MHOXKHUTEIH.
AnrebGpandeckas apoos. OCHOBHOE CBOWCTBO anreOpamdeckoil npobu. CrnokeHue, BBIYMTAHHWE, YMHOXKEHUE, ICIICHHE
anreOpanyeckux Jipoodeil. PalrioHanbHble BbIpAXEHUS U UX TPE0Opa3oBaHUE.



YpaBHeHUS ¥ HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHEHHI,
CBOJISIIIIMXCS K IMHEHHBIM M KBaJpaTHbIM. [IpocTeiimue apodHOo-pannoHanbHble ypaBHEHUS.

I'paduueckass uHTEpHnperanus ypaBHEHUW € JIBYMS NEPEMEHHbIMM M CHCTEM JIMHEWHBIX YpPaBHEHUH C JByMS
nepeMeHHbIMU. [[pruMepsl perenus CUCTEM HETMHEWHBIX YPAaBHEHUN C IBYMs IEPEMEHHBIMHU.
Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.
YuciioBele HEpABEHCTBA M UX CBOWMCTBA. HepaBEeHCTBO C OAHOW MEPEMEHHOU. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHEHWHBIE
HEPABEHCTBA C OJHOM IIEPEMEHHONW.  CUCTEMBI JIMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DyHKIMHA

[Honstue pynkuuu. O61acTh ONpeneneHus 1 MHOKeCTBO 3HaUeHUN pyHkiu. CrnocoOsl 3aaaHus GyHKIUH.

I'padux pynkuu. Urenue cBoiicTB pyHkunu no e€ rpaduky. [Ipumeps rpagukoB GyHKINN, OTpaKaroIMX peabHbIe
IIPOLIECCHI.

@DyYHKINH, OTMUCHIBAIOIINE MPIMYIO U 00paTHYIO MPOMOPIIMOHATIbHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIUU Y = X2, Y
=x3, y = VX, y=|x|. ['paduueckoe pemeHie ypaBHEH It U CHCTEM ypaBHEHHIA.
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YucJa 1 BLIYUCTIEHUS

PanmionanpHbIe 4YMCIIa, WPpAMOHAIBHBICE YHCJIA, KOHCYHBIC M OECKOHEYHBIC JCCATHYHBIC ApPoOU. MHOXKECTBO
JNEHCTBUTEIIBPHBIX YHCEN, JICHCTBHTCIBHBIC YHCIa KaKk OCECKOHEYHBIC IeCATHYHBIC ApoOW. B3amMHO oOHO3HAYHOE
COOTBETCTBUE MEXKAY MHOKECTBOM JICMCTBUTEIILHBIX YACET U KOOPJAUHATHOW MPSIMOM.

CpaBHeHUE NEHCTBUTEIBHBIX YUCET, apu(METHUCCKUE JEUCTBUS C JeHCTBUTEIIBHBIMHU YHCIIAMHU.

Pa3mepnl 00BEKTOB OKPYIKAIOIIETO MUPA, JJIUTEIIHHOCTD MPOILIECCOB B OKPYKAIOIIEM MHUPE.

[TpuGnmxEHHOE 3HAUCHNE BETMYMHBI, TOYHOCTH MpuOIkeHus. OkpyriaeHue urncen. [Ipukuaka 1 oleHKa pe3yJIbTaToB
BBIUMCIICHUH.

YpaBHeHUS U HEPABEHCTBA



JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISAIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHWH, CBOJSINMXCSA K KBaApaTHBIM. bukBaapatHoe ypaBHeHueE. lIpumepsl
pELLIEeHUs YPAaBHEHUN TPETHEH U YETBEPTOM CTEIIEHEH Pa3I0KEHUEM Ha MHOKUTEIIU.

Pemenue apoOHO-paliMOHaNbHBIX YpaBHEHUN. Pelenue TeKCTOBBIX 3a/1a4 anreopanyeckKum METOIOM.

VYpaBHeHuEe ¢ JByMsi NEpEeMEHHbIMU W ero rpaduk. PemieHwe cucTeM ABYX JMHEHHBIX YpaBHEHUH C JBYMs
nepeMeHHbIMU. Perienue cucteM AByX ypaBHEHMI, OJTHO U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOpoii crenenu. I'paduyeckas
WHTEpIIpETalrs CUCTEMbl YPABHEHUH C IByMS IEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 3aj1au anreOpandyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nUHEWHBIX HEPABEHCTB C OJIHOM IIEPEMEHHOW. PellleHrne CHUCTEM JIMHEMHBIX HEPABEHCTB C OJHOM
nepemeHHoi. KBanpaTHbeie HepaBeHCTBa. ['paduyeckas WHTEprpeTanusi HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JBYMS
NEPEMEHHBIMH.

DOyHKUUH

KBagpatnunas Qyukius, e€ rpaduk u cpoiictBa. [lapabona, KoopAuMHATHI BEPIIMHBI Mapadoibl, OCh CUMMETPUU
napa0oJIbl.

I'padukn pyaknumii: ¥ = kX, y =kx+ b, y =k/X,y=x3,y = VX, y = [X| , m ux cBo¥icTBa.

YucaoBble M0C/I€10BATEILHOCTH M MPOIrPECCHH

[ToHsITHE YMCIIOBOM MOCIIEIOBATENBHOCTH. 3aJlaHNe TIOCIE0BATEIbHOCTH PEKYPPEHTHON dopmMyoi u Gpopmyioit N-
ro 4jieHa.

Apudmernyeckas U reoMmerpudeckas mnporpeccun. @opmynsl N-TO wWieHa apuPMETHIECKON W TeOMETPUUYECKOU
MIPOTPECCUNA, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHne 4ieHOB apu(METUYECKOW M T€OMETPHUUECKOW MPOTPeccUid TOYKaMU Ha KOOPAWHATHOM TUIOCKOCTH.
JIuHEeWHBIN 1 SKCIIOHEHITMANIBHBIN POCT. CII0KHBIE MPOIIEHTHI

Y4eonniii kypce «I'eomeTpus»
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Hauanbnabie nonstus reomerpun. Touka, npsMasi, OTpe30K, ayd. YToil. Buasl yriioB. BepTukanbHble U CMEXHBIE YIVIBL.
buccekrpuca yrna. Jlomanas, MHOroyroiabHuk. [lapajienbHOCTb U NEPIEHAUKYIAPHOCTD IPSIMBIX.

CummeTtpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CE€BOM cUMMETpHH. [IpuMepsl CHMMETpUN B OKPY’KatOIIEM MUPE.

OcCHOBHBIE TIOCTPOEHHSI C TMOMOUIBIO LUPKYJIss U jduHeiku. TpeyronsHuk. Beicota, meaunana, OuccekTpuca, HX
CBONCTBA.

PaBHOOEApEHHBIN 1 paBHOCTOPOHHUMN TPeyroibHUKU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa U NMPU3HAKU paBHOOEIPEHHOIO TpeyroyibHUKA. [Ipr3Haku paBeHCTBA TPEYTrOIbHUKOB.

CBolicTBa 1 NMpU3HAKU MAPAIIIENBHBIX NPAMBIX. CyMMa yriioB TPEYTroJabHUKA. BHEIIHUE YTiIbl TPEYTOJBbHUKA.

[IpssMoyronbHbIN TpeyrojibHUK. CBOMCTBO MEAMAHBI MPSMOYTOJIBHOTO TPEYrOJIbHUKA, MPOBEAEHHON K TMIIOTEHY3E.
IIpu3Haku paBeHCTBA MPSMOYTOJBbHBIX TPEYTOIBHUKOB. [IpAMOYTOIBHBIN TPEYTrONbHUK C YriaoM B 30°.

HepaBeHcTBa B reomMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM, TeopeMa 0 OOJIbIIEM YIJie U
0oJbIIeH CTOpOHE TpeyroJibHUKA. [leprieHuKysp U HAKIOHHAS.

I'eomeTpuueckoe MecTo TOYEeK. buccekTpuca yria U CepeIvHHBIM NEPIEHIUKYIAP K OTPE3KY KaK MeOMETPUYECKUE
MeCTa TOYEK.

OKpyKHOCTB M KpYT, XOpZa 1 JuaMeTp, UX CBOMCTBA. B3auMHOe pacnoioskeHne OKPYKHOCTH U IpsiMoil. KacaTenbHast
U CeKyIlas K OKpYHOCTH. OKpY»HOCTb, BIMCaHHAas B yroyl. BnucanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.
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UYereipéxyronpauku. Ilapamnenorpamm, e€ro mnNpu3HAKA MW CBOMCTBA. YacTHbIE cllydad HapajuieiorpaMMOB
(MIpAMOYTOTBHUK, pOMO, KBazIpaT), MX MPU3HAKUA U CBOMCTBA. Tpamnerus, paBHOOOKas Tpamnelus, e€ CBOWCTBA U MPU3HAKH.
[IpssmoyronpHas Tpaneuus.

Merton ynsoenust meauansl. LlenTpansHas cummerpus. Teopema @arneca u TeopemMa 0 IPONOPLHOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKA.

[Tomo6ue TpeyronbHUKOB, KO3 dunneHT nomxoous. [Ipusnaku nomodust TpeyronbHUKOB. [I[puMenenre momxoous npu
PEILICHUH MPAKTUUECKUX 3a7a4.



CaolicTBa miomajel reoMerpuueckux puryp. @opMynsl A MJIOMAAM TPEYTOIbHUKA, NapaJljiesorpaMma, pomoa u
Tpaneuun. OTHOIIIEHHE TUIOMIAeH MOJ0OHBIX QUTYP.

Brruncienue miomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [ludaropa npu pemeHnn NpakTHYECKUX 3a1a4.

CuHyCc, KOCHUHYC, TaHI€HC OCTPOTO yria MpsSMOYIOJbHOTO TpeyrojbHUKa. (OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1ecTBO. Tpuronomerpuueckue GyHkuuu yrios B 30, 45 u 60°.

Brucannble W IEHTpaJdbHBIE YIJIbI, YTOJ MEXIY KacaTeJbHOW U XOpJOH. YTIbl MEXAY XOpAaMH U CEKYIIMMH.
Brincannble n onuMcaHHble YeTHIPEXYTOJbHUKHU. B3anMHOE pacrnojiokeHue NBYX OKpykHocTed. KacaHue okpy>KHOCTEH.
OO61Me kacaTelbHbIE K IBYM OKPYXHOCTSIM.
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Cunyc, kocunyc, Tanresc yrios ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXK1€CTBO. DOPMYIIbI IPY BEICHMUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCMHYCOB M TEOpEMa CUHYCOB. PellleHne NpakTHYeCKUX 3a7a4 C UCII0JIb30BAHUEM
TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogodus. [lonoOue cOOTBETCTBEHHBIX 31IEMEHTOB.

Teopema 0 NpoW3BEAECHUM OTPE3KOB XOPJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB CEKYLIUX, TEOpeMa O KBajapare
KAaCaTEJIbHOM.

BekTop, mmHa (MOAYJb) BEKTOPA, COHAIPABICHHBIE BEKTOPBI, IPOTHUBOIOJIOXHO HAIPABICHHBIE BEKTOPSI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OlEpalMd HaJa BeKTOpaMu. PasiokeHWe BEKTOopa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatel Bektopa. CkansipHOE MPOU3BEAECHUE BEKTOPOB, IPUMEHEHHNE ISl HAXOKACHUS
JUIMH U yTJIOB.

JlekapToBbl KOOPJIMHATBl Ha IUIOCKOCTH. YpPaBHEHHUs IPSMOM U OKPYKHOCTM B KOOpPJIMHATAaX, I[EpEeceYeHue
OKPYXHOCTEH M NMpsAMbIX. MeToa KOOPAUHAT U €ro IPUMEHEHHE.

IIpaBuiabHBIE MHOTOYTOJIBHUKH. JIIMHA OKpYy>KHOCTH. I'pagycHas W pajWaHHas Mepa YIJia, BBIYMCIEHUE UIMH JTyT
OKpyxHocTei. [Inomane kpyra, cekropa, CErMeHTa.



JIBM>KEHHUSI TTIOCKOCTH U BHYTPEHHUE cUMMETpuu Guryp (dJeMeHTapHble peacTaBienus). [lapamiensHblit mepeHoc.
[Tosopor.

Y4eOHblil Kypc «BeposTHOCTH M CTATHCTHKA»
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[IpencraBnenue TaHHBIX B BUJE TaOJIUII, TUarpaMM, rpaduKoB. 3arnoTHEeHUe TaOIHIl, YTEHUE U TIOCTPOCHHE TUarpaMm
(cTONMOUKOBBIX (CTONIOYATHIX) M KPYroBbIX). UTeHue rpadukoB pealibHBIX MpolieccoB. M3Bnedenue wuHpopManuu u3
JarpamMM 1 TaOJIuIl, UCTIOIH30BaHUE M MHTEPIPETAIUS JAHHBIX.

OnucarenbHasi CTaTUCTHKA: CpelaHee apudmeThdeckoe, MeAuaHa, pa3Max, HauOoJsblllee M HaUMEHBIIEe 3HAYCHUS
Ha0bopa YKCIIOBBIX TaHHBIX. [[puMepsl cirydaliHON M3MEHYUBOCTH.

CrnydaliHbIN SKCIIepUMEHT (OMbIT) W ciay4yailHoe coObiTHe. BeposiTHocTh M uyactoTa. Ponb ManoBeposTHBIX U
NPAKTUYECKU JOCTOBEPHBIX COOBITHI B IpUpOAe U B 001IecTBe. MOHETa U urpajgbHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmnna, pebpo. Crenenp BepmmHbl. Yncio pédbep M cymMMapHas cTeneHb BepuiuH. [IpeicTtaBienue o
cBszHocTU Tpada. Lenu u nuxiel. [Iytu B rpadax. O6xon rpada (sitnepos nyTh). [IpeacraBienre 06 OpUeHTUPOBAHHOM
rpade. Pemenne 3ama4 ¢ momoinpio rpados.
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[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€eCTBO, 3JEMEHT MHOXXECTBa, MOJMHOXECTBO. Ormepanuu HaJ MHOXKECTBaAMU: OObEIWHEHUE, IMepecedycHHe,
nonosiHeHre. CBOMCTBa omnepauuid HaJ MHOXECTBAMH: IEPEMECTUTEIBHOE, COYETATEIbHOE, PACHpPENCIUTENbHOE,
BKIIOUeHMs. Vcnonb3oBanue rpaduueckoro mpeacTaBiIeHUs] MHOKECTB JJISI ONMCAHUS PeabHBIX MPOIECCOB M SIBICHUH,
[IpY PELICHUU 3a7a4.

N3mepenue paccemBaHusi JaHHbIX. [lucrepcuss M cTaHAApPTHOE OTKIOHEHHWE YHUCIOBBIX HaOopoB. Jluarpamma
pacceuBaHUsL.



DOnemeHTapHble COOBITHS ciay4yaliHOro ombiTa. CiydaiiHble coObiTHs. BepositTHocT  coObITMH. ONBITHL  C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CiydailHblii BeIOOP. CBS3b MEXAY MaJOBEPOSITHBIMU U MPAKTUYECKU
JOCTOBEPHBIMH COOBITUSIMHU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBolicTBa JepeBbEB: €AMHCTBEHHOCTb NYTH, CYIECTBOBAHHWE BUCAYEH BEPIIMHBI, CBSI3b MEXAY YHUCIOM
BepIUIMH U yucioM pédep. [IpaBuno ymHoxxeHus. Pemenue 3amad ¢ moMmorisio rpados.

[IpotuBomnonoxueie coobITUs. Juarpamma Ditnepa. O0beAnHEHNE U TIepeceueHne coopiTuil. HecoBmecTHbIE COOBITHS.
dopmynia CIOXKEHUsS BeposiTHOCTeH. YcinoBHas BeposTHOCThb. [IpaBuino ymHoxkeHus. He3aBucumble CcOOBITHS.
[IpencraBienue sKkcnepuMeHTa B BUJIE JAepeBa. PerneHue 3agad Ha HaX0XKJICHHE BEPOATHOCTEH C MOMOIIBIO JiepeBa
CJIy4ailHOro 3KCIepUMeHTa, Tuarpamm Disepa.
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[IpencraBnenue JaHHBIX B BUJE TaOJMIl, guarpamm, rpadukoB, MHTEpIpeTanus JaHHBIX. UTEHHE M MOCTPOCHHE
TaOIMIL, JUArpaMM, TpauKoB MO0 peabHBIM JaHHBIM.

[lepecranoBku u (daxropuan. Coueranuss u uymcio coderaHudd. Tpeyrompuuk Ilackans. Pemenue 3amau ¢
UCIIOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposITHOCTh. CiydalHbIH BBIOOpP TOYKM M3 (GUTYpPHl HA IUIOCKOCTH, M3 OTpe3ka M W3 JyTU
OKPY’KHOCTH.

Hcnbeitanue. Ycnex u Heygaua. Cepust ucnelTanuil 10 nepBoro ycnexa. Cepust ucnsitanuii bepuymimn. BepositHocTn
COOBITHI B ceprH UCTIBITAaHUN bepHysm.

CnyuaiiHasi BeJIMYMHA M paclpelielieHUe BEpOsTHOCTEH. MaremaTuueckoe oOxujaaHue U aucnepcus. [Ipumeps
MAaTEMAaTHYECKOr0 OXKHUAAHUS KaK TEOPETUUYECKOTO CPEIHEr0 3HAYEHUs BEIMYMHBL. MaTeMaTU4ecKoe OXUIaHUE U
JIUCTIEPCUS CIIyYalHOW BEJIMYHHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm».

[TonsiTue o 3akoHe OonbIUX yucen. Mi3MepeHnne BepoITHOCTEHN ¢ TOMOIIBI0 YacTOT. Posk 1 3HaueHne 3akoHa O0IBIINX
yuces B IPUPOJIe U OOIIECTBE.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOI'PAMMBI IO MATEMATHUKE HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA



JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJabTAThl OCBOEHUS MIPOrpaMMbl YHEOHOT0 Kypca «MaremaThkay XapaKTepu3yroTCs:

1) naTpuoTHYecKOe BOCIMTAHHUE:

MPOSABICHUEM HHTEpeca K MPOLUJIOMY M HACTOSIIEMY pPOCCUHUCKOW MaTeMaTWKH, LIEHHOCTHBIM OTHOILIEHHEM K
JOCTUXKEHUSIM POCCUHUCKUX MATEMATHUKOB U POCCUUCKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JTOCTHKEHHUH B
JApYTUX HayKax v MPUKIAIHbIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME

TFOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA M pealu3aldyd €ero IMpaB, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp TIPa’kJaHCKOro OOIIeCTBa
(manpuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHIO OSTUYECKUX NPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHHEM JOCTHUKEHUN HAYyKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B JEATEIHHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha aKTMBHOE y4acTHE B PEIICHUM IIPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPaBICHHOCTH, OCO3HAHUEM
Ba)XHOCTH MaTeMaTU4eCKOro 00pa30BaHuUs Ha MPOTSKEHUU BCEH JKU3HU JUIsl YCHEIHOM MpodeccCuOHaIbHOMN 1eATeIbHOCTH
U pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOECHUEM MHIUBUIYAIbHON TPAaeKTOPUU 0Opa30BaHUS
Y J)KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY M ICTETUYECKOMY BOCHPHUSATHIO MaTeMaTHUYECKUX OOBEKTOB, 3a/ay, PEUICHHI,
pacCyKIeHUM, YMEHHIO BUIETh MaTEMaTUYECKNE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) HEHHOCTH HAYYHOI'O NO3HAHMSA

OpHUEHTAaLlMeN B JEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YeIOBEKa, IPUPOIBI U 00IECTBA, TOHUMAHUEM MaTEeMAaTUYECKOM HAyKH Kak c(pepbl YETOBEUECKOM e TEIbHOCTH,
ATanoB €€ pa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTHUS LIMBUJIM3ALMH, OBJIAJCHUEM S3BIKOM MAaTEMaTUKH U MATEMaTHYECKOU
KyJIbTYpOU KaK CpEJCTBOM MO3HAHUS MUPA, OBIAJACHUEM IPOCTEHIIMMHI HABBIKAMU UCCIIEA0BATEIBCKON AEATENbHOCTH;

6) pusnueckoe Bocnuranue, GopMHpOBaHUE KYJIbTYPbI 310POBbS U IMOLMOHAIBHOI0 0J1aT OOy YU :



TOTOBHOCTBIO MMPUMEHSITh MaTeMaTUUECKHUE 3HAHHS B MHTEPECaxX CBOETO 37]0pOBbs, BEJICHUS 3I0POBOT0O 00pasa >KU3HU
(3mopoBoe MHUTaHUE, COATAHCUPOBAHHBIM PEXHUM 3aHATUH W OTAbIXa, peryispHas (Qusnueckass aKTUBHOCTB),
c(hopMHUPOBAHHOCTHIO HaBbIKa pedICKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOT'O )K€ MpaBa APYroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HA MPUMEHEHHE MAaTeMaTUYECKUX 3HAHUU ISl PEIICHUs 3ajay B 00JJaCTH COXPAHHOCTU OKPYKaloIeH
cpenbl, TJIAHUPOBAHUS IMOCTYNKOB M OILEHKM WX BO3MOXHBIX TOCIEACTBUHN IS OKPYXKAIOWIEH Cpebl, OCO3HAHHEM
100aJIbHOTO XapaKTepa AKOJOTHUECKUX TPOOJIeM U MyTel UX PEeIICHUs;

8) amanTanusa Kk U3BMEHSIOIMMCS YCJIOBUAM COIMAJIBHON U MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBHUSIX HEONMPEACIEHHOCTH, MOBBIINICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH uepes
MPAKTUYECKYIO JICITEIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y IPYTUX JIIOJIEH, TPHOOpeTaTh B COBMECTHOMN JICSITEIIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B (DOPMHUPOBAHUU HOBBIX 3HAHWH, B TOM uucjie (POpMYIUPOBATH WJEU, TOHSATHS, TUIOTE3bI 00
00BEKTax U SBJIICHHUSIX, B TOM YHCIIC PaHEe HEM3BECTHBIX, 0OCO3HABATH IEPUIIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH,
IJTAHUPOBAThH CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHUHUMATh CTPECCOBYIO CHTYAIIMIO KaK BBI3OB, TPEOYIOMIUMA
KOHTpPMEpP, KOPPEKTHUPOBATh NMPUHUMAEMbIE PEIICHHUS U JCHCTBUA, (OPMYJIUPOBATh U OLIEHUBATh PUCKU M TOCIEACTBUA,
(bopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble JJoruyeckue JelcTBUSA:
e BBIBIISTH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHUYECKUX 00BEKTOB, MOHSATHUM, OTHOIICHUN MEXKIY
MOHATUAMH, (POPMYIUPOBATH ONMPEICICHHUS TOHATHH, YCTaHABIMBATH CYIICCTBCHHBIM NMPU3HAK KIIACCU(DHUKAIINH,
OCHOBaHMS 11 0000IIEHNS U CPaBHEHUSI, KPUTEPUH TIPOBOJUMOIO aHAJIN3a;



BOCIIPUHUMATH, POPMYITUPOBATH U MIPEOOPA30OBLIBATH CYXKJICHUS: YTBEPAUTEIBHBIC U OTPUIIATEIbHbBIC, EIUHUYHBIC,
YacTHBIE U O0IIKE, YCIOBHBIE,

BBISIBIIATH MAaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHUs B (hakTax, JaHHBIX, HAOIIOICHUSIX U
YTBEPKACHUSAX, TIPEAJIaraTb KPUTEPUU JJISI BBISIBICHUSI 3aKOHOMEPHOCTEHW U MPOTUBOPEUHH;

nenaTh BBIBOJIBI C HCIOJIB30BAHHEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX W WHAYKTUBHBIX YMO3aKIIOUYEHUH,
YMO3aKJIIOUYEHUH 10 aHAJIOTUH;

pa3buparh J0OKa3aTelbCTBA MAaTEMAaTHMYECKUX YTBEPXKJICHHM (TIpsMble W OT MPOTHUBHOIO), TPOBOJUTH
CaMOCTOSITEJILHO HECIIOKHBIE JI0KA3aTeIbCTBA MaTeMaTHYECKUX (PAaKTOB, BHICTPAUBATh apryMEHTAIIHNIO, IPUBOIUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATh CIOCO0 pelieHus yueOHOH 3ajaun (CpaBHUBATh HECKOJBKO BapHAHTOB pEIeHUs, BRIOMpATh Hanbosee
MOJAXOASIIUHN C YIETOM CaMOCTOSITEIIFHO BBIJICIICHHBIX KPUTEPUER).

ba3oBble uccienoBaTebCKe 1eMCTBUS.

UCTIOh30BaTh BOMPOCHI KaK HCCIEAOBATEIBCKUH WHCTPYMEHT TIO3HAHUSA, (HOPMYIHPOBATH  BOIPOCHI,
(GUKCHpYIOIIHEe TPOTHBOPEYHE, MPOOJIEeMY, CaMOCTOSTEIFHO YCTaHABIMBATh MCKOMOE W JaHHOE, ()OpPMHUPOBATH
THIIOTE3Yy, apTYMEHTHPOBATH CBOIO MTO3UIINI0, MHEHHE,

MPOBOJIUTH TI0 CAMOCTOSITENIFHO COCTABIIEHHOMY TUIaHY HECJIOXKHBIA IKCIEPUMEHT, HEOOJIBIIOE UCCIIeIOBAHHE T10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;
CaMOCTOSITEIbHO (popMyaupoBaTh OOOOIICHUS M BBIBOJLI [0 pe3ysbTaTaM IPOBEAEHHOTO HAOIIOACHUS,
WCCIICJIOBAHMUS, OIICHUBAThH JOCTOBEPHOCTh IMOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB M O0OOIICHHUIA;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKKE BBIIBUTATh MPEANOIOKEHUS O €T0 Pa3BUTHH B HOBBIX
YCIIOBUSAX.

Pabora ¢ undgopmanmeii:

BBISIBJISITH HEOCTATOYHOCTh U M30BITOYHOCTh MH(GOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIsl PEIICHHS 3a1a4H;
BBIOMpATh, AHAIM3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh WHOOPMAITUIO PA3TUYHBIX BUIOB U (HOPM
peACTaBICHUS;

BbIOMpaTh hopMy MpeACTaBICHHS MHGOPMAINHN W WJUTFOCTPUPOBATH PEIIaeMble 3a/Iadul CXeMaMU, JUarpaMMaMH,
MHOM IpaduKoi U UX KOMOMHAIUSIMU;



OLICHMBAaTh HAAEKHOCTh WMH(OpPMALUU N0 KPUTEPUAM, MPEUIOKEHHBIM YUYUTENEM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIPUHHMATh U (DOPMYIHPOBATH CYKICHUS B COOTBETCTBHUU C YCIOBHSMHU W TENSAMHU OOIIEHUS, SCHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTaX, IaBaTh MOSCHEHUS 10 X0y PEIICHHS
3aJ1auyu, KOMMEHTUPOBATh IMOTYUYEHHBIN pPE3yJIbTaT;

B XOJie¢ OOCYXIEHHsS 3a/JaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOJIEMBbI, pemaeMoil 3ajadd,
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha TOWCK PEIICHUS, COMOCTABIATh CBOM CYXKJICHHUS C CYXKICHUSIMH JPYTHX
YYAaCTHUKOB JUajora, oOHapyXMBaTh pa3IMuUe M CXOJCTBO IO3WIIMK, B KOpPpeKTHOW (opme (GopMymnpoBaTh
pa3HOTIacHs, CBOM BO3PAXKCHHS,;

IIPEJICTABIISATh PE3ybTaThl PEIICHUS 33J1a4H, SKCIICPUMEHTA, UCCIICIOBaHUS, TPOCKTA, CAMOCTOSTEILHO BEIOMPATH
(dbopMat BBICTYILICHHUS ¢ YIETOM 3aJ1a4 MPE3CHTAIIMN ¥ OCOOCHHOCTEH ayIUTOPHH;

NOHMMAaTh M WCIIOJNH30BaTh MPEUMYIECTBA KOMAHIHOW M WHIAMBUAYATHHOW PaOOTHI MpPU PEIICHUH YYEOHBIX
MaTeMaTUIECKUX 3a]1ad;

NPUHUMATh 111 COBMECTHOH ACSITENHHOCTH, IUIAHUPOBATH OPTaHHM3AIMI0 COBMECTHOW pabOThI, pacmpeesiTh
BUJIBI pPa0OT, JJOTOBAPUBATKCS, OOCYXKAATh MPOIECC B PE3yJIbTaT pabOThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBHIX (popMax paboTel (0OCyKIeHus, 0OMEH MHEHUSMH, MO3TOBBIE INITYPMbI U JAPYTHE),
BBITIOJIHATH CBOIO 4acTh PaOOTHI MU KOOPIMHUPOBATH CBOU JIEHUCTBHUS C JAPYTMMHU WiICHAMH KOMAaHJbI, OIICHUBAThH
Ka4eCTBO CBOETO BKJIaJla B OOIIHMIA MPOIYKT 1O KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aHMMOJICHCTBHSI.

PerynsiTuBHbIe yHUBepcaibHbIEe YueOHbIe JAeiicTBUs
Camoopranuszanus:

CaMOCTOSITETILHO COCTABJIATH IUIAH, AJITOPUTM DEIICHUs 3a/ladu (WM €r0 4YacTh), BEIOMPATh CIOCOO pEelIeHUs C
yu4€TOM HMMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BaPUAHTHI
pENIeHH ¢ yI€TOM HOBOW MH(OPMAITUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U pe3yJIbTaTa pEeluIeHNs MaTeMaTUYECKOU 3aauH;



e IMPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPHU PELICHUU 33J1a4l, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD
Ha OCHOBE HOBBIX 00CTOSTENbCTB, HAWJEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTENH;

e OLEHMBAaTb COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH MOCTABICHHOW €M M YCIOBUSM, OOBACHITH NPUYUHBI
JOCTHXKEHUS WU HEJTOCTUKEHUS LEIH, HAXOAUTh OMMOKY, TaBaTh OLICHKY NPUOOPETEHHOMY OMBITY.

HPEAMETHBIE PE3YJIBTATDBI
Y4eOHbIi Kype «AJiredpa»

K xoniy oOyueHnust B 7 kjacce 00y4Jaromuiics MOTYYUT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Yucjia ¥ BBIYUCTCHUSA

BrInoHATh, coueTast yCTHBIE M TUCbMEHHBIC IPUEMBI, apu(PMETHUUECKUE ACHCTBUS C PAIIMOHAILHBIMHU YUCIaAMHU.

HaxonuTh 3HaYEHUST YHNCTOBBIX BBIPAKEHUH, IPUMEHSITh Pa3HOOOPa3HbIE CIIOCOOBI M TPUEMBI BEIYUCIICHUS 3HAYCHU I
IpOOHBIX BBIpAXKEHUH, collepKallnX OOBIKHOBEHHBIE U IECITUYHBIE IPOOH.

[lepexoanTs OT OAHON (OPMBI 3aITUCU YUCEN K Apyroi (ImpeoOpa3oBhIBATh JECITHUHYIO Ap0Ob B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO JPOOB).

CpaBHUBAThH U YNIOPSAJOUYMBATH PAllMOHAJILHBIE YUCIIA.

OKpyrasaTh yucia.

BpInonHATE NPUKUAKY U OLIEHKY PE3YyJIbTAaTa BBIYMCICHUN, OLICHKY 3HAYECHHN YHWCIIOBBIX BBIPAKCHUU. BBIMONHATH
NEUCTBHS CO CTENIEHSIMU C HATYpaJIbHBIMU IMOKA3aTEISIMH.

[IprMeHATh TPU3HAKU JETMMOCTH, PA3JI0KECHUE HA MHOKUTEIN HATYPaJbHBIX YHCEIL.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 33/1a4H, CBA3aHHBIE C OTHOLICHUEM BEJIMYKH, IPOIIOPUUOHAIBHOCTHIO BEJIMYHH,
MPOLECHTAMHU, HHTEPIPETUPOBATh PE3YJbTAThl PEUICHUS 3a1a4d C YYETOM OIPAHUYEHUN, CBSA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AJireOpanvecKne BbIpasKeHU s

Hcnonp3oBaTh anreOpanvyeckyro TEPMHHOJOTHI0O U CHUMBOJUKY, MPUMEHITh €€ B MPOILECCE OCBOEHHUS Yy4eOHOTO
Marepuania.

HaxonuTh 3HaueHnsi OyKBEHHBIX BbIPAXKEHUM MPU 33JJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.



BoinonusaTh mpeoOpa3oBaHus 1EJ0T0 BBIPAXKEHUSI B MHOTOWICH MPUBEACHUEM IMOJOOHBIX ClIaraeMbIX, PACKPBITHEM
CKOOOK.

BbINOMHATh YMHOXKEHUE OJHOWICHA HA MHOTOWICH W MHOTOWICHA Ha MHOTOWICH, MPUMEHITh (POpMYJIbl KBajpaTa
CYMMBI U KBaJipaTa pa3HOCTH.

Ocy1iecTBIsATh Pa3ioKEHUE MHOTOWICHOB Ha MHOXKHMTEIIM C TIOMOIIbIO BHIHECEHHS 32 CKOOKH OOIIEero MHOXKHUTES,
TPYIIUPOBKYU ClaraeéMbIX, MPUMEHEHUsT (POPMYIT COKPAIIEHHOTO YMHOKECHUS.

[TpumensTh MpeoOpa3oBaHUsl MHOTOUYJICHOB JJIsl pEIISHUS Pa3IMYHbIX 3a/1a4 U3 MAaTEeMAaTHUKU, CMEKHBIX TTPEIMETOB, U3
pEabHON IIPAKTUKHU.

Hcnons30BaTh CBOMCTBA CTENEHEH ¢ HATYPAIbHBIMU MOKA3aTEIMU IS MPeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiathy nuHEHBIE ypaBHEHUsI C OJHON IMEPEMEHHOM, MPUMEHSs MpaBWia Mepexojia OT MCXOAHOTO YPaBHEHHS K
paBHOCUIIBHOMY eMy. [IpoBepsiTh, ABISIETCS JTU YUCIIO KOPHEM YpPaBHECHHUSI.

[TpumMeHsTh TpaduyecKrie METOABI IIPU PEIICHUN JTUHEHHBIX YPABHECHUN U UX CUCTEM.

[TonOupats mpuMepHI ap Yuce, ABISIONIMXCS PEIICHUEM JUHEHHOTO YPaBHEHUS C IBYMS ITEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOH IJIOCKOCTH TpauK JTMHEHHOTO YpaBHEHUS C JBYMS IIEPEMEHHBIMU, MOJB3YSICh IpaduKoM,
MPUBOJIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemiats crucTemMbl IByX JTUHEHHBIX YpaBHEHUM C IBYMs IEPEMEHHBIMU, B TOM YHCIIe TPapUISCKH.

CocTaBnsaTh W pemiaTh JUHEHHOE YpaBHEHHWE WM CHUCTEMY JIMHEWHBIX YpaBHEHUM MO YCIOBHIO 3aJayH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yM MOJIyUYCHHBIN pe3ybTar.

DOyHKUUA

N3o0paxaTh Ha KOOPJWHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOpJIWHATaAM, Jy4H, OTPE3KH,
HWHTEPBAJIbI, 3aIMCHIBATh YMCIOBBIC MPOMEKYTKH Ha aNreOpandecKoM sI3bIKE.

OTtMeuaTh B KOOPJMHATHOMW IUIOCKOCTH TOYKH TIO 3aJaHHBIM KOOpJAMHATAM, CTPOUTH I'PadUKH JIMHEHHBIX (DYHKITHMA.
Ctpouts rpaduk QyHKIMHU Y = [X|.

OnuceIBaTh C TOMOIIBIO PYHKITUN U3BECTHBIE 3aBUCUMOCTH MEXKY BEIMYMHAMU: CKOPOCTh, BpEMs, pacCTOsIHUE, 1IeHAa,
KOJIMYECTBO, CTOMMOCTD, IIPOU3BOIUTEIIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonuth 3HadueHre QyHKIIUHU 110 3HAYEHHIO €€ apryMeHTa.



[lonumate rpaduueckuii cnoco® MpeacTaBlieHUs M aHaiu3a WHGOPMAIMM, H3BJIEKaTh M HWHTEPIPETUPOBATH
MH(pOpMAIUIO U3 TPaUKOB pealbHBIX MPOLECCOB U 3aBUCUMOCTEN.

K xoniy oOyueHnust B 8 kiiacce 00y4aromuiics MOIYYUT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Yuciia ¥ BIYUCTCHUSA

Hcnonb3oBaTh HayajdbHbIC MPEJACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YMCEN JJI1 CPABHEHHUS, OKPYIJICHUS U
BBIYHCJICHUH, N300paxaTh JEHCTBUTEIIHLHBIC YUCIIa TOYKAMH Ha KOOPAUHATHON IPSIMOM.

[IpumensTh TOHSATHE apU(METHYECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH, HCIOJB3YS MpHU
HEOOXOAMMOCTH KaJbKYJISTOP, BBIMOJHATH MPeoOpa3oBaHUs BBIPAKECHUM, COJIEPXKAIIUX KBAJAPATHBIE KOPHU, HCIOJb3Ys
CBOWCTBA KOPHEM.

Hcnons3oBaThk 3amucu OOJIBIINX U MAJIBIX YHUCEIT C TIOMOIIBIO IECSITUYHBIX Apo0el u creneHei urcia 10.

AJireOpanvecKue BbIpasKeHHU s

[IpyuMeHsATh TOHSTHE CTENEHU C LENbIM I0Ka3aTeJNeM, BBHINOJHATH MPeoOpa3oBaHUs BBIPAKEHUM, COJEpKAIIUX
CTEIEHH C LIEJIBIM [TOKA3aTEJIEM.

BhINONIHATE TOXKJIECTBEHHBIE MPEOOpa30BaHMUs pallMOHAIBHBIX BBIPAKEHUM Ha OCHOBE NPaBWII JACHUCTBUN Hal
MHOTOWIEHAMH U alreOpandyeckKuMu ApoosiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOXKUTEIU.

[TpumensTh npeoOpazoBaHusl BEIPAKEHUN I PELICHUs PA3IMYHBIX 33/1ad U3 MATEMATUKU, CMEXHBIX TIPEIMETOB, U3
peTbHOM MIPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE, KBagpaTHbIC YPaBHECHHUS W PalMOHAIBHBIE YPAaBHEHHMS, CBOASAIIMECS K HUM, CUCTEMBI JBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBoauTH IpOCTEHIIINE HCCIIEIOBAaHUSI YPABHEHUI U CUCTEM YPaBHEHUM, B TOM YHCIIE C TPUMEHEHUEM TpadUueCcKux
npeAcTaBiIeHU (yCTaHABIUBATh, UMEET JIM YpaBHEHHE WJIM CHUCTEMa YPAaBHEHUN PEIICHUs, €CJIU UMEET, TO CKOJbKO, U
npoyee).

[lepexoauTs OT CIOBECHON (POPMYIHPOBKH 33/1a4H K €€ aareOpanvdeckoi MOIeTH C ITOMOIIBIO COCTABJICHUS YPaBHEHUS
WJIA CUCTEMBI YPAaBHEHU, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MTOJYUYECHHBIN PE3YyJIbTaT.



[IprmMeHsATh CBOKMCTBA YMCIOBBIX HEPABEHCTB JUISI CPAaBHEHMS, OLICHKH, PELIaTh JMHEWHBIE HEPABEHCTBA C OJHOMN
MIEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)MueCcKyI0 WLTIOCTPAIIUIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[TonnMats 1 UCTIOJIB30BATh (YHKIIMOHAJIBHBIC TTOHATHS U SI3bIK (TEPMUHBI, CAMBOJIMUYECKHUE 0003HAUCHUS ), ONIPEACIISTh
3HaueHUe (HYHKIIMHU 10 3HAYCHHUIO apTyMEHTa, ONPEeIeNsATh CBOMCTBA (PYHKIMU 110 €€ rpaduKy.

Crtpouth rpaduku dJIeMeHTapHBIX (PYHKIWNA BUAA:

y = k/X, y = X2,y = x3,y = |X|, ¥ = VX, OIHCHIBaTH CBOICTBA YHCIOBOI QYHKIHH 10 e& TpaduKy.

K xoniy oOyueHnust B 9 kjacce 00y4Jaromuiics MOIyYUT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Yucjia ¥ BBIYUCTCHUSA

CpaBHUBATH U YyNOPSIAOUUBATH PAIIMOHATIBHBIE U UPPALMOHAJIBHBIE YK CIIA.

BrinonusaTe apudmeTndeckue NEUCTBUS C PAIMOHAIBHBIMU YHUCIAMH, COYETash YCTHBIE U MUCHMEHHBIC TPUEMBI,
BBIIIOJIHATH BBIYMCIICHUS C UPPALIMOHATIBHBIMU YUCIIAMH.

Haxonuth 3HaUueHUs CTENEHEN C LEJIBIMU IIOKA3aTeIIMU U KOPHEH, BBIYUCIISTh 3HAUYEHUS YNCIIOBBIX BBIPAKECHUN.

OKpyIJISITh AEHCTBUTENIBHBIE YHUCIIA, BHIIOIHATD PUKUIKY PE3YIbTAaTa BBIYMCIECHUM, OLIEHKY YACIOBBIX BBIPAKECHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pematps nuHeliHbIe U KBaJpaTHbIC YPAaBHEHHUsI, YPABHEHHUSI, CBOSIINECS K HUM, MPOCTEHIINE IPOOHO-pallMOHATBHBIC
YPaBHEHUSL.

PemaTte cucTteMsl AByX JTUHEUHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU U CUCTEMBI JIByX YPaBHEHMH, B KOTOPBIX OJHO
YPaBHEHUE HE SIBIISIETCS JINHEUHBIM.

Pemate TexcToBBIE 3a7aun anreOpanvdecKuM CIIOCOOOM C TIOMOIIBIO COCTABJICHHUS YPABHEHHSI WU CHUCTEMBI JIBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.

[TpoBoauTH IpOCTEHIITINE HCCIICIOBAaHUSI YPABHEHHUI U CUCTEM YPAaBHEHHI, B TOM YUCJIE C MPUMEHEHUEM TparuuecKux
NpeAcTaBIeHU (yCTaHABIUBATh, UMEET JIM YPaBHEHHUE WM CHUCTEMa YPAaBHEHUN PEIICHUs, €CIU UMEET, TO CKOJbKO, U
npoyee).

Pemiath nuHeliHble HEPABEHCTBA, KBA/IPATHBIE HEPABEHCTBA, M300paxaTh PEIICHUE HEPABEHCTB HAa YMCIIOBOW MPSMOM,
3alMChIBATh PEIICHHUE C IOMOIIBI CUMBOJIOB.



Pemiath cucteMbl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBAJAPATHOE HEPABEHCTBO, M300paXKaTh
pELIEHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aNIMCHIBATh PEICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DyHKUUH

Pacno3naBath QyHKIMHM U3y4eHHBIX BUAOB. [loka3pIBaTh CXeMaTHUYECKH PACTIONOKEHUE HA KOOPAUHATHOM MIOCKOCTH

rpadukoB yHkimit Buma: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHi
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpoutb U M300pakaTh CXeMaTHYECKH TpadUKU KBaJIpaTHUUHBIX (DYHKIIMH, OMUCHIBATH CBOMCTBA KBaJpaTUUHBIX
GyHKIMH 110 UX Tpaduxam.

PacriozHaBaTh KBaipaTUUHYIO (PYHKIHUIO 11O Qopmysie, MPUBOAUTH MPUMEPHI KBAIPATUYHBIX (QYHKIHMN U3 peasbHON
KU3HU, (PU3UKU, TEOMETPHUH.

YucioBble MOCJIe0BATEIbHOCTH H IPOrPecCUHU

Pacno3HaBaTh apupMeTHUECKYIO0 U TEOMETPUUYECKYIO IIPOTPECCUHM IIPH Pa3HbIX ClIocoOax 3aaHusl.

BBINOIHATE BBIYMCIEHUSI C UCIIOJIb30BaHUEM (OpMYJI N-TO WieHa apu(MeTHYeCKOW U TeOMETPUUECKOM mporpeccui,
CYMMBI NIEPBBIX N YJIECHOB.

N300paxaTh WieHbI MOCIEI0BATEIbHOCTH TOUKAMU HAa KOOPJAUHATHOM MIOCKOCTH.

Pemarh 3amaum, CBSi3aHHBIE C YMCIIOBBIMH IIOCJEIOBATENILHOCTSMM, B TOM YHCIE 33aJaud U3 PEaJbHOU KU3HU (C
UCMOJIb30BaHUEM KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHUI).

Y4eonsiii kype «I'eomeTpus»

K xoniry oOyuenus B 7 kiaacce o0ydaromuiics MOTYyYUT CIEYIONTUE TPEIMETHBIE Pe3yIbTaThI:

Pacno3HaBaTh W3yuYeHHbIE TE€OMETPUYECKUE (UTYphI, ONPENENATh MX B3aUMHOE pAaCMOJOXKEHUE, H300paKaTh
reoMeTpuiecKkue (PUrypsl, BHITIOIHATH YEPTEKH MO YCIOBUIO 3a1auu. VI3MepsaTh IMHEWHbBIE U YTIIOBbIC BETUYHHBI. Pemarth
3a7]a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.



Jlenate rpyOyl0 OLIEHKY JUHEWHBIX M YIJIOBBIX BEJIMYHMH MPEIMETOB B PEaJbHON KU3HU, Pa3MEpPOB MPUPOHBIX
00bekTOB. Paznuuars pazMepsl 3TUX 00BEKTOB MO MOPSIKY BEIIMUYUHBI.

CTpouTh 4ePTEXKHU K TCOMETPUUECKUM 3a]1a4aM.

[Tonp30BaThCsl MpU3HAKAMH PABEHCTBA TPEYTrOJIBLHUKOB, HMCIOJIB30BaTh MPU3HAKU M CBONCTBA PaBHOOEIPEHHBIX
TPEYTrOJIbHUKOB IMPU PEILICHUU 3a7a4.

[TpoBOAUTH JTOTUUECKHUE PACCYKIACHUS C UCTIOIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs MpPU3HAKAMH PABEHCTBA MPSAMOYTOJBHBIX TPEYTrOJbHUKOB, CBOMCTBOM MEIHMaHbI, MPOBEAEHHOW K
TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJbHUKA, B PEIICHUN T€OMETPUUECKUX 3a7ad.

OnpenensTe NapauieaIbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMH cekymas. Onpenensith
napajieIbHOCTh MPSMBIX C MOMOIILbIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOM A0 TOUEK APYroM MpsaMoil.

Pemrats 3a1aumn Ha kieTyaToit Oymare.

[IpoBOANTL BBIUKUCICHHMS U HAXOJIUTh YHUCJIOBbIE W OYKBEHHBIC 3HAUCHUS YIJIOB B TEOMETPUUECKUX 3ajJadax C
UCIIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJbHHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPU MEPECeUeHUU
IBYX MMapaJUIEIbHBIX MPSIMBIX CEKyIIeH. PemaTe npakTuuecKkue 3a1auu Ha HaXOXKIEHUE YIIIOB.

BnageTs mMOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINpEeAeNsiTh OHCCEKTPUCY YTIia U CEepeIUHHBIN
NEPNEHIUKYJIISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

@opMyIUPOBATh ONPEACIICHUS OKPYKHOCTU U KPYyTa, XOPAbl U TUAMETPa OKPYKHOCTH, MOJIb30BATHCS UX CBOMCTBAMH.
YMeTh IPUMEHSATH 3T CBOMCTBA IPU PELICHUU 3a]1a4.

BrnageTs nmoHsTHEM ONMUCAHHOM OKOJIO TPEYTOIBHIKA OKPYKHOCTH, YMETh HaX0AUTh €€ leHTp. [lonb3oBaThes Ppakramu
0 TOM, YTO OMCCEKTPHUCHI YTJIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OJJHOM TOUYKE, M O TOM, YTO CEPEANHHBIC MTEPICHANKYISIPHI
K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCA B OJHOU TOUKE.

BianeTp noHsiTHEM KacaTeIbHOW K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOU O MEPIECHAUKYISIPHOCTH KacaTeIbHOM U
pannyca, NpOBEAEHHOIO K TOUKE KaCaHHs.

[Tonp30BaThCs MPOCTEUIIMMH T€OMETPUYECKMMHU HEPABEHCTBAMH, IOHUMATh UX MTPAKTUYECKUN CMBICII.

[IpoBOUTE OCHOBHBIE T€OMETPUUECKHUE MMOCTPOCHUS C MOMOIIBIO HUPKYJIS U JTUHEUKH.

K xonny oOyuenusi B 8 kiacce 00y4aromuiics MOTYYUT CIAEAYIONIUE TPEAMETHBIE PE3YIbTaThI:



Pacrio3HaBaTh OCHOBHBIC BHJIbI YETHIPEXYTOIHHUKOB, WX 3JIEMEHTHI, TMOJB30BAThCSI UX CBOWCTBAMH TPH PEIICHUHU
TCOMETPUICCKUX 3aa4.

[TpuMeHATH CBOMCTBA TOUKH TMIEPECEUSHUS MEIUAaH TPEYTroJibHUKA (IIEHTPa Macc) B PEIICHUH 3a/1ad.

BnageTs moOHATHEM cpenHEH JHMHMM TPEYroJbHWKA W Tpalelud, NPUMEHSATh WX CBOWCTBA TPH PCEIICHUHU
reoMeTpudeckux 3agad. [lombp3oBaThcs TeopeMoit daneca U TEOPEMOii 0 IPOMOPIIHMOHATBHBIX OTPE3KaX, MPUMEHSATD UX IS
pEIICHUS TPAaKTHYCCKUX 3a/1a4.

[TpuMeHATh TPU3HAKK MO00US TPEYTOJIBHUKOB B PEIICHHH T€OMETPHUSCKHX 3a]1a4.

[Tonp3oBaThest  Teopemoii [ludaropa miis  pemieHUs TEOMETPUYECKUX UM MpakTHYecKuX 3amad. CTpouTh
MaTEMaTUYECKYI0 MOJICTh B INMPAKTUYECKUX 3aj7adax, CaMOCTOSTEIIbHO JIeJaTh YepPTEX M HAXOJUTh COOTBETCTBYIOIINE
JUTHHBL.

BrnageTs MOHATHSAMM CHHYCa, KOCHHYCa M TaHIE€HCA OCTPOro yria MPsSMOYTOJBLHOTO TPEyrojbHHUKA. [loan30BaThCs
STUMU TOHIATHSAMU IS PEIICHUS TPAKTUYCCKUX 3a/1ad.

BbrauciiaTh (pa3IMuyHbIMU CITIOCOOAMH) TUIOIIAIb TPEYTOIbHUKA M TUIOMIAAH MHOTOYT'OJIbHBIX (GUTYp (TOJIB3YSICh, TJIe
HE00X0IUMO, KaJIbKYIATOPOM). [I[pUMEHSTH MOTyYEeHHBIC YMEHHUS B MPAKTHYCCKUX 3a1a49ax.

BnageTs MOHATUSAMH BIIMCAHHOTO M IIEHTPAJIBHOIO yIjla, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yrilaX, YIiIaX MEXIy
XOpaaMH (CeKYIIMMHU) U yIJIe MEXK]Ty KacaTeJIbHOW M XOPJ0H MPU PEIICHUHA T'COMETPUYSCKHX 3a]1ad.

BnageTh MOHATHEM OIUCAHHOTO YETHIPEXYrOJIbHMKA, NMPHUMCHSATh CBOMCTBA OIMMCAHHOTO YETBHIPEXYTOJIbHUKA IPHU
PCIICHHH 3a/aY.

[TprMEHATH MOJTyYCHHBIC 3HAHWS HA MPAKTHKE — CTPOMTh MAaTEMaTHYCCKHUE MOJCIU IS 3aJ1au peajbHOM KU3HU U
MIPOBOJINTH COOTBETCTBYIONINE BBIYMCICHHUS C MPUMEHEHUEM IMOA00US W TPUTOHOMETPHH (ITOJIB3YACH, IIe HEOOXOIUMO,
KaJIbKYJIATOPOM).

K xonIty oOyueHus B 9 kjacce 00yJaromuiics MOTYYUT CIASAYIONIUE TPEAMETHBIC PE3YIbTaThI:

3HaTh TPHUTOHOMETPUYCCKHE (YHKIHMH OCTPHIX VYIJIOB, HAXOAUTh C HX IIOMOIIBI0 PAa3JIMYHBIC AJIEMEHTHI
MPSIMOYTOJILHOTO TPEYTrONIbHUKA («PEIIeHUE MPSIMOYTOJBHBIX TPEYrOJBHUKOBY). HaXoauTh (C MOMOIIBI0 KAIBKYISATOPA)
JUTMHBI M YTJIBI JUIS HETaOTMYHBIX 3HAYCHU.

[Tomp30oBaTbess (hopMymaMu TPUBEACHHUS W OCHOBHBIM TPUTOHOMETPHUYCCKHM TOXKACCTBOM IS HAXOXKJICHHS
COOTHOIICHUH MEXTY TPUTOHOMETPHUSCKUMH BEIIMUHMHAMMU.



Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JIJISl HAXOXACHUS PA3JIMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA («PEIICHHE
TPEYroJIbHUKOBY ), IPUMEHSATh UX MPU PEIICHUH FT€OMETPUUYECKUX 3a/1aY.

Bnagets noHatusmMu npeoOpa3oBaHuUs MOA00US, COOTBETCTBEHHBIX 3J€MEHTOB MOA00HBIX (uryp. Ilonb3oBaThcs
CBOICTBaMU MOA0OMS MPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATD IJIMHBI U HAXOAUTDH YIJIbl Y TOJO0OHBIX Guryp. [IpumeHsTh
CBOICTBa O100MS B MPAKTUUECKUX 3a7a4aX. Y METh IPUBOJUTH IPUMEPHI NOJTOOHBIX QUTYP B OKPY>KAIOIIEM MUDE.

[lonb3oBaThCs TeOpeMaMu O MPOU3BEIECHUU OTPE3KOB XOpA, O MPOU3BEACHHHM OTPE3KOB CEKYIIUX, O KBajapaTe
KacaTeJIbHOM.

[lonb30BaThCsl BEKTOpamMH, MOHMMATh WX TE€OMETPUUECKHM M (DU3UYECKUH CMBICH, NPUMEHSITh UX B PEUICHUU
reoOMeTpUYeCcKuX U Ppuanyeckux 3ajaad. [IpumMeHsTh cKaasipHOE MPOU3BEIEHNE BEKTOPOB AJI HAXOKIEHUS JUIMH U YTIIOB.

[lonb30BaThCSA METOJIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B PEIICHUH T€OMETPUUYECKUX U MPAKTUYECKUX
3ajad.

BrnageTs NOHATHSAMU MPaBUIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JJIMHBI AYTH OKPYKHOCTH U paJHaHHOU
MEpPBI YIJla, YMETh BBIUUCIIATH IIOLIA1b Kpyra U ero yacteil. [I[puMeHsaTh mojlydeHHble YMEHUS B IPAKTUYECKUX 3a]1adax.

HaxoauTtb ocu (Mu LEHTPHI) CUMMETPHUH (PUTYp, IPUMEHATh ABMXKEHUS IIJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyuMeHATh MONy4YeHHbIE 3HAHUS Ha MPAaKTUKE — CTPOUTh MaTeMAaTUYECKUE MOJAENH JUIs 337ad peajbHOM KU3HU U
IPOBOJIUTH COOTBETCTBYIOLINE BBHIYUCICHUS C IPUMEHEHUEM MOAO0OUS U TPUTOHOMETPUUECKUX (PYHKUMH (MONB3YSICh, I1iE
HE00X0IUMO, KaJIbKYJIITOPOM).

Y4eOnblii Kypc «BeposiTHOCTH U CTATUCTHKA»

K xoniry oO6ydeHus B 7 kiaacce o0ydarOImuiics MOTYyYUT CIEIYIONTUE IPEIMETHBIE Pe3yIbTaThI:

1. Yurate undopmaiuio, NpeACTaBICHHYIO B Ta0IMIIaX, HA JUArpaMMaXx, IPEICTABISATh JaHHbIC B BUJE TAOJIHII, CTPOUTH
auarpaMMel (CTOIOMKOBBIE (CTOIOYATHIC) M KPYTOBBIC) IO MAaCCHBaM 3HAYCHUH.

2. OnuceiBaTh WU MHTEPIPETUPOBATH pPEATbHBIC YHCIOBBIC JaHHBIC, MPEJCTABICHHbIC B TaONMIIAX, HA aUArpaMmax,
rpadukax.

3. Ucmonw3oBaTh My OMHMCAHWS JAHHBIX CTATHUCTUYECKHUE XapaKTePUCTUKH: cpeaHee apupMeTHYecKoe, MeauaHa,
HanOOJIbIIICE M HAMMEHBIIIEEe 3HAUCHHUS, pa3Max.



4. VImeTh mpeAcTaBieHUE O CIyYalHOW M3MEHYMBOCTH Ha MpUMEpPAX LEH, PU3NYECKUX BEIUYUH, aHTPOIIOMETPHUECKUX
JTaHHBIX, UMETh MPEJICTABIEHUE O CTATUCTUYECKON YCTOMYMBOCTH.

5. K koHiy o0yuenus B 8 kiiacce oOy4aronuiicst HOJIyIUT CJICAYIOMINE MPEIMETHBIC PE3yIbTaThI:

6. U3BnekaTs u npeoOpa3oBbIBaTh HHPOPMALIHIO, IPEICTABIECHHYIO B BUAE TaOIUL, JUarpamMm, rpa)ukoB, MPeCTaBIsATh
JTaHHBIE B BUJI€ Ta0OJIUII, TUarpaMm, rpaduKoB.

/. OnuchiBaTh JIaHHbIE C MOMOIIBIO CTATUCTHMUECKHUX IOKa3aTesiei: CpeIHUX 3HAYEHUW M Mep pacceuBaHus (pa3max,
JUCTIEPCHS] U CTAHJIAPTHOE OTKIJIOHEHHE).

8. HaxonuTtb 4acTOTHI YMCIOBBIX 3HAYEHUN 1 YACTOTHI COOBITHI, B TOM YHCIIE TIO Pe3yJbTaTaM U3MEPEHUI U HAOJI0ICHUH.

9. HaxoauTh BEpOSTHOCTU CIyYalHBIX COOBITHI B OMBITAX, 3HAsl BEPOSITHOCTH JIEMEHTAPHBIX COOBITHIN, B TOM YHUCJIE B
OTIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

10.Hcnonb3oBaTh rpaduueckre MOJEIH: IEPEBO CIyYaHOr0 SKCIEPUMEHTa, TUarpaMMbl Diijiepa, YucaoBas mpsmasi.

11.OnepupoBath MOHATHUSMH: MHOXKECTBO, IMOJMHOXKECTBO, BBITIOJHATH ONEpaIlMy HAJ] MHOXECTBaMHU: O00bEIMHECHUE,
nepeceueHue, J0MOoTHEeHUE, ePEeYUCIATh IEMEHTH MHOXKECTB, TPUMEHATh CBOWCTBA MHOYKECTB.

12.Wcnonb3oBaTh Tpaduueckoe mpeIcTaBlIeHne MHOKECTB U CBS3€M MEXIy HUMH JIJIsl OMIMCAHMSI TIPOIIECCOB U SIBJICHHI, B
TOM YHCJIe TPU PEIICHUH 33724 U3 IPYTUX YUeOHBIX MPEIMETOB U KYPCOB.

13.K xoHiry oOydeHus B 9 kiacce o0ydaroImuiics MOTYyYUT CIEAYIONUE TPEIMETHBIC PE3YIbTATHI:

14.M3BnekaTs 1 mpeodpa3oBbIBaTh HH(DOPMAIKIO, TPEICTABICHHYIO B PA3JIMYHBIX HICTOYHUKAX B BUE TaOJUII, TUArPaMM,
rpaduKOB, MPEJICTARISITH JaHHBIE B BHJIE TAOJINII, TUarpaMm, rpaduKoB.

15.Pemath 3ama4i OpraHU30BaHHBIM MEPeOOPOM BApUAHTOB, & TAKXKE C HCIIONIB30BAHUEM KOMOWHATOPHBIX MPABUI U
METO/IOB.

16.Vcnionb30BaTh ONucaTeIbHbIE XapaKTEPUCTUKHU JJII MAaCCUBOB YMCIIOBBIX AHHBIX, B TOM YHUCJIE CPEAHUE 3HAYCHUS U
MepbI pACCEUBAHUSL.

17.HaxoauTh 4acTOTHI 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCIIE TIOJIB3YACh pe3yabTaTaMU MPOBEIEHHBIX U3MEPEHUN U
HaOJTFOICHU.

18.HaxoauTh BEpOATHOCTH CIyYallHBIX COOBITUH B M3YyYEHHBIX OMBITAX, B TOM YHCIIC B OIMBITAX C PAaBHOBO3MOXXHBIMHU
AJIEMEHTAapPHBIMU COOBITUSIMU, B CEPUSX UCTIBITAHUM J10 TIEPBOTO YCIieXa, B CEpUsIX UCTbITaHUN bepHymu.

19.VmeTh TipeicTaBICHUE O CIIYYaitHOW BETMYMHE U O PACTIPECIICHIHA BEPOSTHOCTEH.



20.MmeTh mpeacTaBIeHUE O 3aKOHE OOBIINX YUCEI KaK O MPOSBICHUN 3aKOHOMEPHOCTH B CITy4aifHOW M3MEHYHBOCTHU U O
POJIM 3aKOHA OOJIBILIMX YKCET B IPUPOAE U OOIIECTBE.

TEMATHYECKOE IIJNTAHUPOBAHUE
Y4eOHbIl Kypce «AJiredopa»

7 KJIACC
KosnyecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoTsbI
pecypchl
1 Uucna u BeraucieHus. ParmonanbpHbie o5 1 bu6moreka [IOK
qyucna https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 AJIreOpaNHECKHIC BLPAKCHIA 2t 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 Y 20 1
PABHCHHA 1 HepapeHcTea https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 K . @ 24 1
OOPAHMHATEI H rpaguiH. OyHiuHH https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
5 I1 000 6 1
OBTOPCHHE 1 OLODICHME https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME



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

Y4eOnsii kype «I'eomeTpus»

7 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
[Ipocreimme reome eCKHe
poct UI/IHII/I reoMeTpuyeckue puryper u BuGmorexa LIOK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapannenpHble NPSIMBIE, CyMMa yTJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U Kpyr. ['eomeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Hosropenne, obobumenne sHannil 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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

Y4eOHblil Kypc «BepoATHOCTD M CTATHCTHKA)

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bceero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 II 7 2
PEACTABIICHHIE JAHHbIX https://m.edsoo.ru/7f415fdc
2 OmnucarenpHas CTaTUCTHKA 8 1 bubmorexa HOK
https://m.edsoo.ru/7f415fdc
N bubnuotexa [JOK
1
3 Catysaiitas HSMEHHHBOCTE 6 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
4 Breperne B TeopHio rpagos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTh 1 YacToTa CIIy4aitHOTO bubnuoreka [IOK
5 4 1
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 06006 5 2
ODIICHHE, CHCTEMATHSAII SHAHIH https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO YACOB IIO 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

Y4eOHbIH Kypce «AJiredopa»

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM uudpoBbIie
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
bu6mmoreka [{OK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Yucia u BeranciieHnsa. CTeneHb ¢ [eIbIM 7 bu6moreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHSL. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanveckre BHIpaKEHUSI. bubnuoreka [IOK
4 15 1
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 .H 12 1
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa htts://m.edsoo.ru/7fA17af8
bubmuoreka [JOK
8 DyHKUHH. OCHOBHEIC HOHATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 ) 4 9
yHKUH. THCIOBbIE GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 6006 6 1
OBTOPCHHE 1 GLODIEHHE 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
https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
Y4eOnsiii kypce «I'eomeTpus»
8 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
N bubnuotexa [JOK
1 q 12 1
STHPEXYTOILIHIY https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MIPOMOPLIMOHANBHBIX OTpe3Kax, MOI00HbIE 15 1 Bubmmorexa [IOK
poropH P > HOA https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
[Tnomane. Haxoxnenne nmiomanei
tat A tHal bu6mmoreka [IOK
3 TPEYroJIbHUKOB U MHOTOYTOJIbHBIX 14 1
https://m.edsoo.ru/7f417e18
¢uryp. [Tnomanu mogo6HIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [JOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYriael B OKpYKHOCTH. Bricanubie u
5 OTIMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnuoreka [JOK
Kacarenbnble k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHU
. bubnuoreka [JOK
6 TosTopenue, 0600menue snanmit 4 1 https://m.edsoo.ru/7f417e18
OBIIEE 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

Y4eOHblil Kypc «BeposTHOCTb U CTATHCTHKA»

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypchl
bu6moreka [IOK
1 I1 4
OBTOpEHHE Kypea 7 kacca https://m.edso0.ru/7f417fb2
9 OmmcarenpHas cTaTUCTHKA. PaccemBanme 4 bu6moreka [IOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Muoxecrsa 4 https://m.edsoo0.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposTHOCTB City4aitHOTO COOBITHS 6 1 htts://m.edsoo.ru/7fA17fb2
bu6mmoreka [JOK
5 B 4
BE/ICHHE B TCOPHIO rpadoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
6 C 0 8
JIYHAHHBIC CODBITHA https://m.edso0.ru/7f417fb2
. bubmuoreka [JOK
7 600 4 2
OGobuenue, cHCTeMaTH3aUHA SHAHNHA https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1
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Y4eOHbIH KypC «AJiredopa»

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrtpouasbubie | IlpakTHyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsbl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuotexa [JOK
OJHOU EPEMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuoreka [IOK
ypaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
> Dymkunn 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 4 15 1
HEIOBBIC HOCICAOBATEIBHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 060061IeHUE, cCCTeMaTH3alUs 18 1 bubnuoreka [JOK
3HaHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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

Y4eOnsii kype «I'eomeTpus»

9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Kontpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero oOpa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. Penienue TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoOpaszoBanue nmonodus. Metpuueckue 10 1 bubnuoreka [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
CXTOPE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorera [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJTHHA
5 OKPYXHOCTH U TUIOIIA/Ib Kpyra 8 bubmorexa HOK
Py t HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [JOK
6 6
JlBIKCHIS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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Y4eOHblil Kypc «BepoiTHOCTH M CTATHCTHKA»

9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bceero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
bu6moreka [IOK
1 I1 4
OBTOpeHHe Kypea § iracca https://m.edsoo.ru/7f41a302
bu6moreka [IOK
2 4 1
DIICMEHTEI KOMOUHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckast BEPOSITHOCTD 4 bubmorexa HOK
P P https://m.edso0.ru/7f41a302
bubmmoreka [IOK
4 Henviratits bepiyin 0 1 https://m.edso0.ru/7f41a302
. bu6moreka [IOK
> Catysaiitas BeHInHa 0 https://m.edso0.ru/7f41a302
bu6moreka [IOK
6 00600 10 1
ODIISHHUE, ROHTPOIE https://m.edso0.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 2

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

AJITEBPA
* Maremaruka. Anrebpa: 7-i kinacc: 6a30BbIi ypoBeHB: yueOHUK, 7 kimacc/ MaxkapsraeB FO.H., Munmtok H.I'., Hemxos K.U. u

npyrue; ox pen. TensaxoBckoro C.A., AkuuonepHoe oduectBo «M3narensctBo «IIpocBenienue»
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METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Anrebpa. Meroauueckue pexomennanuu 7 kinacc. H.I'.Menntok,H.C.IlInsikoBa. Mocksa. "[IpocBemienue'2023

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU UHTEPHET
https://m.edsoo.ru/7f415b90

I'EOMETPUASA

* ['eometpus, 8 kimacc/ Mep3nsk A.I'., [Tononckuit B.b., SIxkup M.C.; mox pengakuueit [logonsckoro B.E., O6miecTBo ¢
orpaHUYeHHON OTBEeTCTBeHHOCTHhIO M3narenbckuii nieHTp « BEHTAHA-T'PA®y»; AkinonepHoe obmiectBo «M3aaTenbcTBO
«IIpocBemenue»

* 'eometpus, 7-9 knaccel/ Atanacsu JI.C., byry3os B.®., Kanomues C.b. u npyrue, Axunoneproe oobmectBo «3gaTenbcTBo

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA



1. 1C: Ypok. Pexxum nocryma: https://urok.1c.ru/

2. O6maunas wiatdopma oToOpakeHus: BEpUPUIIUPOBAHHOTO HUGPOBOTO 00Pa30BATEIHLHOIO KOHTEHTA U cepBUCOB AQO
«UznatensctBo «IIpocBemienuey. Pexxum nocryna: https://educont.ru/

3. MoGunbsHOe 25IeKTpoHHOE 0Opa3oBanue. [{udposas oOpazoBarenbHas cpeia ¢ MHTEPAaKTUBHBIMU OHJIAWH-KypcaM. Pexum
nocryma: https://mob-edu.com/

4. Homas mikosa. OnaiH-1kos1a noarotosku Kk EI'D mo Bcem npeameram. Pexxum nocryna: https://educont.ru/

5. Hoei#t quck. Ludposas o6pa3zoBarenbHas miatdopma. YdueOHbIe MaTEPUAIBI JJIs TIEJaroroB U MIKOJBLHUKOB.
WutepaktuBHbIii KOHCTPYKTOP YPOKOB 1 yrnpaxkHenuid. Pesxxum qoctyma: https://educont.ru/

6. O0nako 3Hanuil. IHTepakTHBHBIC YPOKHU U U(PPOBBIE AOMAaIHKE 3aaanus. Pexum qoctyma: https://www.imumk.ru/
7. ®okchopa. Kpynueiiras ornaiin-mkoiaa B Poccun. Pesxxum moctyma: https://foxford.ru/

8. SKnacc. [TomHOpyHKIIMOHANBbHAS 1TM(pOBast cUcTeEMa JIJIsl 00pa30BaTEIbLHBIX OpraHu3auii. Pexxum nocrymna:
https://www.yaklass.ru/

9. Globallab. [TudpoBas obpazoBaTenbHas cpelia COBMECTHOM MPOCSKTHON M MCCIIEI0BATEIIBCKON e TSIIbHOCTH. Pexim

nocryma: https://globallab.org/ru/#.Yvgw2HZByUk

10. IBLS. MnTennexTyanbHast oOpa3zoBaTenbHas Tuiatopma A1 YIeHHKOB U TIEIaroroB ¢ OMOIMOTEKO 00pa30BaTEILHOTO



kouTeHTa mo ®I'OC. Pexxum nocrtyma: https://ibls.one/

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

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

BEPOATHOCTDBb U CTATUCTHUKA
METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. 1C: Ypok. Pexxum gocryma: https://urok.1c.ru/

2. O6naynas matdopma oTobpakeHus: BepuGUIIMPOBAHHOTO ITU(GPOBOTO 00pa30BaTEILHOTO KOHTEHTA U cepBUCOB AO
«M3narenbctBo «IIpocBemenne». Pexum nocryna: https://educont.ru/

3. MobuiibHOe 351ekTpoHHOE 0oOpa3oBanue. [ludposas oOpa3zoBaTenbpHas cpelia ¢ MHTEPAKTUBHBIMU OHJAWH-KypcaM. Pexxum
nocryma: https://mob-edu.com/

4. Hoas mikona. OnnaiH-1kosa noarotoBku k EI'D mo Bcem npeameram. Pexxum noctyna: https://educont.ru/



5. Hoseiit quck. ludposas o6pazoBarenbHas miaatdopma. YueOHbIe MaTEpUabl JIJIs IEJaroroB U MIKOJLHUKOB.
WuTtepaktrBHbIil KOHCTpYKTOP YpOoKOB 1 ynpakHeHuid. Pexxum noctyna: https://educont.ru/

6. O0nako 3HaHuil. IHTepaKTHBHBIC YPOKHU U IU(PPOBBIC AOMaIIHKE 3aaanus. Pexum noctyma: https://www.imumk.ru/

7. ®oxchopa. Kpynueiimas onnaiiH-mkosa B Poccun. Pexum nocryna: https://foxford.ru/

8. SAKunacc. [TonmHodyHKIIMOHANBHAS IUPOBasi CUCTEMA JJisi 00pa30BaTEeIbHBIX OpraHu3anuil. Pexxum mocrymna:
https://www.yaklass.ru/

9. Globallab. ITudpoBas odpazoBaTenbHas cpeia COBMECTHOM MPOSKTHON U UCCIIEA0BATEIbCKOM IEATEIBHOCTH. Peskum
nocryma: https://globallab.org/ru/#.Yvgw2HZByUk

10. IBLS. UnTtennektyanbHas oOpa3oBaTeabHas miatopMa JjIs YIeHHKOB U Ie1aroroB ¢ OMOJIMOTEKOM 00pa30BaTeIbHOTO

koHTeHTa mo ®I'OC. Pexxum noctyna: https://ibls.one/

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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