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MHNOACHUTEJIBHAS 3AIITUCKA

AnreOpa sBISE€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIEYMBAET U3YUYCHHE APYTUX UCUUILIINH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO MJif
POAOHKEHUS 00pa30BaHUs U B MOBCEIHEBHOM KM3HU. Pa3BuTue y oOyuaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOKACHUM W CYIIHOCTU alredpandecKkux
abcTpakiuii, cnoco0e OTpakeHHs] MaTeMaTUYECKON HAYKOW SIBICHUN U TIPOLIECCOB
B IpHUpoJe W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYTHOT'O MUPOBO33PECHUS
¥ Ka4eCTB MBIIUICHHUS, HEOOXOAUMBIX IS aJaNnTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyeHue anreOpbl oOecrneuyumBaeT pa3BUTHE YMEHHsS HaOIIOAATh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIILICHUS,
CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOU JCHCTBHSI M BBIBOBI,
dbopmynupoBath yrBepxkAcHUA. OCBOEHHE Kypca anreOpbl 00ecriedynBaeT pa3BUTHE
JOTHYECKOTO MBINUICHUS] OOYYalOMIMXCSA: OHHM HCIOJIB3YIOT JEAYKTUBHBIE H
UHAYKTUBHBIE PacCyXJeHus, 00001eHne U KOHKPETU3AIUI0, a0CTparupoBaHUe U
aHasioruto.  OOydeHue  anreOpe  IpeanojiaraeT  3HAUYUTEIbHBIH ~ 00BEM
CaMOCTOSITENTFHOM  JIEATEIHHOCTH OOYYaIOIIUXCS, IMO3TOMY CaMOCTOSITETbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B cTpykType mporpammsl yaeOHOTO Kypca « Anredpay uist OCHOBHOTO 001IEero
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEP)KATEIbHO-METOUUYECKHUE JINHUU:
«Yncna W BBIUMCICHHS», «ANTeOpanuecKkue BBIPAKEHUSN», «YpaBHEHUA U
HepaBeHCTBa», «Dynkmumy. Kaxkmas w3 3TUX COAepKaTEIbHO-METOANYECKUX
JIMHUYN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJICUCTBYS C
IpyTMMH €ro JUHHSIMH. B Xome wu3ydeHus ydeOHOro Kypca OO0y4aromiumcs
MPUXOJIUTCS JIOTHYECKH PaCCy’KIaTh, MCIONH30BATh TEOPETUKO-MHOKECTBEHHBIH
s3blK. B CBsI3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, IPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3zeniax
MaTEMaTU4YeCKOro 00pa30BaHUsI U CIIOCOOCTBYIOIIUE OBJIAJCHHUIO OOYJarOITUMUCS
OCHOB  YHUBEPCAJBHOTO MareMaTudeckoro s3bika. ComepkaTenpbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTO Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxxanne nuHuUM «Yucina ©W BBIYUCICHUS» CIY)KUT OCHOBOM IS
JaIbHEUIIIETO M3yYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYaIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TIOJIH30BATHCS alTOPUTMAMU, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOUMBIX JJI TTOBCEAHEBHOM
®U3HU. Pa3BuTHE MOHATHA O YKCIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU 4YHUCIaMH, (OPMUPOBAHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILIEHHE OCBOSHUS YUCIOBOU JTUHUU
OTHECEHO K cpeiHeMy 00111eMy 00pa30BaHHUIO.

ConepxaHue IBYX anreOpandecKkux JUHUN — « AreOpandeckue BbIPAXKEHUS
U «YpaBHEHHsSI U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTUYeCKOro armmnapara, HeOOXOIUMOTO JUIsl PEIIeHUs] 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0pazoBaHusi y4eOHBIA MaTepual IPYMNIUPYETCs] BOKPYT PAMOHATBHBIX
BEIpOKECHMA. AnreOpa JEMOHCTPUPYET 3HAUYCHWE MATEMaTHKH KakK S3bIKa IS
MOCTPOCHUSI MATEeMAaTHYEeCKUX MOJIeTICH, OMMCAHWs TMPOIECCOB U  SBIICHUU
peansHOro Mupa. B 3amaun 00y4ueHus anredpe BXOIAT TakKe JalibHEeIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJIMMOT0, B YACTHOCTH, JIJIsl OCBOCHUSI Kypca
uHOOpPMATHKHA, ¥  OBJAJCHWEC HABBIKAMH  JCAYKTHBHBIX  PaCCYKICHHM.
[IpeobpazoBaHre CHUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPYECTRY.

Conepsxanue GyHKIMOHATBHO-TPAUIECKON JTUHUN HAIIEJIEHO Ha MOJyYeHUE
OOyYaroNIMMUCS 3HAaHUNW O (PYHKIMSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOJeNd
JUTSI OTTMCAHUS ¥ KICCIICIOBAHUS Pa3HOOOPa3HbIX MPOIECCOB U SIBICHUH B IPUPOJIC U
oOmiectBe. 3yueHune MmaTepuana CriocOOCTBYET Pa3BUTHIO Y O0YYAIOIIUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIE CpPEICTBA S3bIKA MATEMATHKU —
CJIOBECHbIC, CHMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIal B (HOpMHpPOBAHUE
MPEICTABIICHUN O PO MAaTEMAaTUKU B PA3BUTHH [IUBUJIM3AIUU U KYJIbTYpPHI.

CornacHo yueOHOMYy IUTaHy B /-9 Kjaccax H3ydaeTcsi Y4eOHBIM Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3lieibl COACPIKAHMUS:
«Yucma ® BBUHCIEHUS», «ANTeOpandecKue BBIPAKCHUS», «YPaBHCHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydyenue yue6Horo kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hezento), B 9 kiacce
— 102 4gaca (3 gaca B HeACIIO).



COJEP XAHUE OBYYEHMUAA
7 KUIIACC

Yuciia M BBIYUCICHUSA

Jlpobu OOBIKHOBEHHBIE M JAECATUYHBIC, NIEPEXO]l OT OJHOU (OPMBI 3amucU
npobeit k gpyroif. IloHaTtwe palnMOHaIBLHOTO 4YHCHA, 3alliCh, CpPaBHEHHE,
yHOPSAIOYMBAHUE  pAlMOHANBHBIX uucel. ApudmeTndeckue JEUCTBHUS C
palMOHAIBHBIMUA YMCIIaMH. Pelienue 3agad U3 peaJbHOM NPAKTUKHA HA 4acTH, HA
JpoOHu.

Crenenp ¢ HaTypaJbHBIM IOKa3aTelieM: OIpeleseHre, MnpeoOpa3oBaHUE
BBIPQXECHUI HA OCHOBE OIpe/eIeHHUs], 3auch 0obINX uncen. [IponenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Jjaud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PA3IOKEHHE Ha  MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4ucile T@psMas u  oOpaTHas
MIPONOPIUOHAIBHOCTH.

AJire0OpanvecKue BbIPpAKeHUs

IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOM. [lomycTumMble
3HA4YEHUS NepeMeHHbIX. lIpencraBnenne 3aBUCUMOCTH MEXKTY BEIMYMHAMHU B BUIE
dbopmybl. Beraucnenus no dopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPXKCHHIM,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, IpaBUiia NpeoOpa3oBaHUs CYMM H
MPOU3BECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX ClaraeMbIX.

CBOMCTBA CTENEHU C HATYPaJIbHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOrOwIeHbl. CreneHb MHOrowieHa. ClioeHne, BRIYATAHUE,
YMHO@XEHHE MHOTOWICHOB. DOPMYJIbI COKPALIEHHOIO YMHOXEHHUA: KBAIPaT CyMMBI
1 KBaApar pasHocTu. PopMyiia pa3HOCTH KBAApaToB. Pa3noxeHrue MHOTOYWIEHOB Ha
MHOHUTEIH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuUia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JIuHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
yYpaBHEHMUS, pEUICHUE JIMHEMHBIX ypaBHEHUN. COCTaBIIEHUE YPaBHEHHUI 110 YCIOBHUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOUIBI0 YPABHEHUM.

JIuneitHoe ypaBHEHUE C JABYMsI epeMEHHbIMU U ero rpaduk. Cucrtema AByX
JIMHEWHBIX YPABHEHUW C JBYMs IEPEMEHHbIMU. PellleHHEe CHCTEM YpaBHEHUU
CIIoCOOOM MOACTaHOBKU. [IprMephl pereHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YpaBHEHUM.



DOYyHKIUA

Koopaunara Touku Ha npsimoil. YucnoBeie mpoMexXyTKU. PaccTosHue mexmy
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

[IpsimoyronbHas cucreMa koopauHaT, ocu OX u Oy. Abcuucca u opauHara
TOUYKH Ha KOOPJAWHATHOMU ockocTu. [IpumMeps! rpadukos, 3a1aHHBIX GopMyTamMH.
Yrenue rpaduxos peanbHbIx 3aBucuMocTeil. [lonarue pynkuuu. ['paduk pyHkimu.
CpoiictBa (yukuuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'papuk dbyHkuumn y = [x|.
['paduyeckoe pernieHrne TUHEHHBIX YPAaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KJIACC

Yuciaa 1 BIYUCICHUSA

KBagpatueiii kopeHb u3 uucia. [loHATne 00 uWppalMOHAIBLHOM YHCIIE.
Jecatuunblie TpUOIMKEHUST UppalMOHANTBHBIX yucea. CBOMCTBA apuPpMETUUESCKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEOOPa30BaAHUIO YUCIIOBBIX BBIPAXKEHUM
Y BBIYUCJIEHUAM. JefiCTBUTENbHBIC YUCIIA.

Crenens ¢ 11e1bIM MOKa3aTesieM U €€ cBoiicTBa. CTaHIapTHAS 3allUCh YKCTA.

AJire0OpanvecKkue BbIPpaKeHU s

KBampaTHbIil TpEXUIIEH, pa3ioKEeHUE KBAAPATHOTO TPEXWICHA Ha MHOKUTEH.

Anrebpanueckas Apobb. OCHOBHOE CBOMCTBO anreOpandeckod JpoOwu.
CnoxxeHue, BBIYMTaHUE, YMHOXXCHHE, JeJICHHE anreOpandyeckux ApoOci.
PanonanbHbIe BRIpQXKEHUS U UX MPE0Opa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, hopmyiia KOpHEH KBapaTHOTO ypaBHEeHuUs. Teopema
Buera. PemeHne ypaBHEHUM, CBOISIIMXCS K JIMHEHHBIM M KBAJPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

I'paduueckas uHTEpHIpeTalvs YPaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 337124 anreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HEpaBEHCTBO C OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DYyHKUMHU

[Honstre pynkuuu. O61acTh ONMpeeaeHust K MHOKECTBO 3HAYCHHU M (DyHKIIUH.
CrniocoOn1 3a1aHus (PyHKITUH.

I'paduk pynkuuu. Urenue cBoiicTB (yHKIMU 1o €€ rpaduky. [Ipumeps
rpadukoB GYHKIMMA, OTPaXKAIOIIKUX PEATTbHBIE MPOLECCHI.



OyHKIMM, OINMUCHIBAIOIINE TPSIMYI0O M OOpaTHYIO MPOMOPIHUOHAIBHBIC
3aBHCUMOCTH, HX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciaa 1 BIYUCICHUS

PannoHanpHbple 4ucia, UPPALMOHATIBHBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JECATUYHBIE APoOH. MHOXECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHble JAecSITUYHble apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JIEUCTBUTEIBHBIX YACE]I U KOOPAUHATHOM IIPSAMOM.

CpaBHeHHE [I€HCTBUTENBHBIX YHUCEN, apupMeTHYecKue ACHCTBUS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHpa, AJIUTENBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnnkEHHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NpHOIMmxKeHusl. OKpyrieHue
yucen. [Ipuknaka u oieHKa pe3ybTaToB BEIYUCIICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOe ypaBHEHME. PelieHne ypaBHEHWH, CBOISIIMXCS K JIMHEWMHBIM.

KBanparnoe ypaBHenue. PemieHne ypaBHEHUN, CBOASAIINUXCS K KBAJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEW Pa3JI0KEHUEM Ha MHOXKHUTEIIN.

Pemenne npoOHO-palMOHANBHBIX ypaBHEHHM. PelieHne TEKCTOBBIX 3ajad
aNredpanvyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUN C ABYMS IIEpEMEHHBIMU. Pelienue cucrem 1ByX ypaBHEHUH,
OJIHO U3 KOTOPHIX JIMHEWHOE, a Jpyroe — BTOpou cremeHu. ['paduyeckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a7a4 aJireOpandeckKuM CIiocoOOOM.

HuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOHU. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepemMeHHoW. KBaapaTHele HepaBeHCTBaA.
['padmyeckass uHTEpHpeTalrss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOopaUHATHI
BEPIINHBI 1apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

Ipadukn pynxumit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx, y =|x|, u ux
CBONCTBA.



Yucii0BbIe MOCTEA0BATEILHOCTH M IIPOTPECCHHU

[loHsiTME YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
peKkyppeHTHO (popMyoit u hopmysiol N-To wieHa.

ApudmeTtnueckas U reoMmerpuueckas nporpeccuu. Popmyinbl N-ro 4ieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxxeHne 4YI€HOB apU(PMETUYECKOM M TIE€OMETPUYECKOM NpOrpeccui
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIM M DKCHOHEHIMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMmbl y4eOHOTro Kypca
«Anredpa» XapakTepU3yrTCA:

1) maTpuoTHYecKoe BOCIUTAHNE:

MPOSIBJICHUEM HHTEpEca K NPOLUIOMY M  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K JIOCTHKEHHUSIM  POCCUHCKHMX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTHYECKON IIKOJbI, K HCIOJB30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpakIaHUHA U Peau3aluu €ro
opaB, IMpPEACTaBICHUEM O MAaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYXAEHUIO 3THUECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAaHHUEM Ba)KHOCTH
MOPAJILHO-3THYECKUX MMPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MATEMaTHYECKOTrO
oOpa3oBaHUsl HAa MPOTSHKEHUM BCEH >KM3HU Uil YCHEUIHOW NpogecCHOHANIbHON
JESTEIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHIAUBUAYATbHON TPACKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

CIOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETHYECKOMY BOCHPUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, pPEUICHUH, PACCYXKIACHUN, YMEHHIO BHJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO TIO3HAHMS:

OpUEHTallUel B JIEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKOM HayKd Kak cQepbl 4YeloBeueCKOn
NEATEIbHOCTH, 3TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHUKH U MAaT€MAaTHYECKOW KyJbTypOW Kak CPEICTBOM
IIO3HAHWS MHpA, OBJIAJICHUEM IPOCTEUIIMMM HaBBIKAMHU HCCIEI0BATEIbCKON
NESATEIIHOCTY;



6) ¢u3nueckoe BocnuTaHUE, (POpMUPOBAHHE KYJLTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKHE 3HAHUS B HHTEPECaX CBOErO
3M0OpOBBS, BEIEHHUS  370pPOBOrO  o0pa3a KHU3HU  (30pOBOE  NIHUTAHHE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM U OTAbIXa, pEryisapHas Quandeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HAaBbIKA PEPIICKCUU, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTo e MpaBa JIPyroro 4ejoBeKa;

7) 3K0JI0THYeCKOe BOCTUTAHUE:

OpHEHTalMel Ha IPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM JJIs PELICHHs 3a7a4 B
00JIaCTH COXPAHHOCTU OKPYXKAIOIIEH Cpeibl, INIAHUPOBAHUS TIOCTYIIKOB U OLICHKU
UX BO3MOYHBIX IMOCIEACTBUI JUIsl OKPYKAIOIIEH CPelbl, OCOZHAHUEM TJI00AIIBHOTO
XapakTepa dKOJOTHYECKHUX MpoOJeM U IMyTei UX pelIeHMs;

8) aganTanusi K M3MEHSIIOIIHMCS YCJOBHSIM COIMAJIbHOI W MPUPOTHOI
cpenbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUSX HEONPENENEHHOCTH, MOBBILIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YUCIE
YMEHHME YUUTbCA y JPYrHX JIOAEH, MpHoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (POPMUPOBAaHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyaMpoBaTh UAECH, OHITHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATH
MpUHUMAEMbIe PEIICHUS U JACHCTBUSA, (OPMYIUPOBATh W OILICHUBATh PUCKH U
HOCNEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3zoBble JJornueckue aelicTBUA:

e BBIBJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUN MEXIY TMOHATHAMHU, (POpMYIUPOBATH
ONpPEACIEHUS] TOHATUM, YCTAHABIMBATHh  CYILIECTBEHHBIM  ITPU3HAK
Kiaccu(uKanyyu, OCHOBAHUS JUIsi OOOOIIEHUS M CPAaBHEHWS, KPUTECPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHPOBATH U  MOPEOOPA3OBBIBATH  CYXKICHHUS:
yTBEpAUTENbHbIE W OTpHUIIATENIbHBbIC, €IWHUYHbIC, YacCTHbIE W OOIIIHeE,
YCJIOBHBIE;



BBISIBJIATH ~ MAaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX,
npeaiaraTh KpUTEPUH JJTsI BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NCTyKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOKHBIEC J10KAa3aTeIbCTBA
MaTeMaThyeckux (aKkToB, BBICTPAMBATh ApPTyMEHTAIUIO, TPUBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh croco0d perieHus: ydueOHOM 3ajmauyu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOMANUMNA C Y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBareibCKue AeiicTBHSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS,
(dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpoldIemMy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH IO CaMOCTOSITEILHO COCTABICHHOMY IUIAHY HECIOKHbBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHUE 110 YCTAHOBJICHHIO 0COOCHHOCTEHN
MaTeMaTUYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOBI M0 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIIECCa, a TaKXKE BBIJIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora c undgopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh U H30BITOYHOCTh HHGOpPMAILUH, JaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3aa4H;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHUS,

BbIOMpaTh (GopMy TMpeAcTaBiIeHUs HHPOpMAUMKM U WLIIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMMaMH, WHOM rpadukod U HX
KOMOWHAIUSIMU;

OLICHWBATh HAAEKHOCTh WMH(GOPMALKUU TO KPUTEPUAM, NPEIIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIHHO.

KoMMmyHuKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

BOCIIPUHUMATH U (bOpMYJ'H/IpOBaTL CYKIACHUA B COOTBCTCTBUU C YCIIOBUAMHU
H OCIsIMHu 06IH6HI/I$I, SICHO, TOYHO, 'PaMOTHO BbIPA’KaTb CBOIO TOYKY 3PCHHUSA
B YCTHBIX M IMIMCBMCHHBIX TCKCTAX, AaBaThb IIOJACHCHHS IIO0 XOAY PCIICHHA
3ala4u, KOMMCHTHPOBATb HOqueHHBIfI PE3yJIbTaT;



e B Xo07€ 00CYX/I€HHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 00CYX IAEMOU TEMBI,
poO0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pELICHMs, COIMOCTAaBIATh CBOM CYXKIEHUA C CYXICHHSAMH JPYTUX
YYAaCTHHKOB JUanora, oOHapy>KMBaTh Pa3IMuM€ U CXOJACTBO IMO3UIMM, B
KOpPEKTHOH popme GpopMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e TMPEACTABIATH  pPE3yNbTaThl  pEUNICHHUs  3a7adyd,  OSKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA, CAMOCTOATEILHO BHIOMPATH (hOpPMAT BBICTYILJICHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEHN ay/IUTOPUH;

e TIOHMMATh U HCHOJB30BATH IPEUMYILIECTBA KOMAHIHON U MHAUBUTyJIbHON
paboThI MpU pelIEHNH YYeOHBIX MaTeMaTHYECKUX 3a/1aY,

e IPUHUMATH LIEJb COBMECTHOM AESITENBHOCTH, TUIAHUPOBATHh OPTraHU3ALNIO
COBMECTHOI paboThl, pacmpelneisTh BUAbl padOT, JOroBapUBaThCS,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIFO/ICH;

e YyYAaCTBOBaTh B TIPYIIOBbIX (opMax paboTel (00CyxkaAeHUS, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U IPYTUE), BBIMOJIHATH CBOIO YaCTh padOThI
U KOOPAWHHUPOBATH CBOM JEHUCTBHUS C JPYTMMH YICHAMH KOMAaHJBI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIAJa B OOMIMHA MPOAYKT IO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC ACHCTBUA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABIJIATH IUIaH, aJTOPUTM pELIEHUs 3a1ayd (WId ero
4acTh), BBIOUpATh CIOCOO PEIICHHS C y4ETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBAThH
BAapUAHTHI pEelIEHUH C Y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTE/VICKT:

e BJAJETh CIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IpoLiecca U pe3ysibTara
pelieHus: MaTeMaTUYeCKOH 3a1auu;

e MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh TP PEIICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIBTATA AEATEIBHOCTH OCTABICHHON LEIH U
YCIOBUSIM, OOBSICHATh NMPUYUHBI JOCTUKEHHS WM HEAOCTH)KCHMS LIEJH,
HAXOJUTh OIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K kxoHmy oOyuenuss B / KkJjacce OOYYaIOIIMICA MOJYYHUT CIEAYIOIIUE
MpPEeIMETHBIE PE3YJIbTATHI:
Yucia 1 BBIYUCTICHUA



BbinonHATe, coderas yCTHbIE MU NUCBMEHHbIE NPUEMBI, apUPMETHUYECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTe 3Ha4YeHMs] YHUCIOBBIX BBIPAKEHHUH, MPUMEHSITH Pa3zHOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMUCICHUS 3HAYEHUIN JPOOHBIX BBIPAKEHUH, COJEpKaLINX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexonuTh OT onHOM (POPMBI 3amucu yucen K JIpyroi (mpeoOpa3oBHIBATH
JECATHUYHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO ACCATUYHYIO IPOOB).

CpaBHMBaTh U yNOPAAOYNBATH PALOHAIBHBIC YUCIIA.

OKpyTasaTh yucna.

BpINOMHATE NPUKUAKY U OLEHKY PE3YJIbTAaTa BRIYUCICHUM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAXKEHUN. BBINOMHATHE AEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
IIOKa3aTeIIMHU.

IIpuMeEHATh NPU3HAKYU ACITUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATypaJIbHbIX
YHUCEN.

Pemrare mpakTHKO-OpHEHTUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C OTHOIICHUEM
BEJINYMH, MPONOPLUOHAIBHOCTBIO BEIUYMH, NPOLIEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33Ja4 ¢ YYETOM OIPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AJire0OpanvecKue BbIPAKEeHHU S

Hcnonb3o0Bath anredOpandyeckyro TEpMUHOIOTHIO U CUMBOJIMKY, IPUMEHATH €€
B IIPOLIECCE OCBOEHUS YUeOHOTO MaTepuania.

HaxonuTth 3HaueHHMss OyKBEHHBIX BBIPDQXKEHUN MPH 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BoInonHsaTh NpeoOdpa3oBaHus UEI0T0 BhIPAXKEHUSI B MHOTOUJIEH NPUBEICHUEM
MOJOOHBIX CJIaraéMbIX, PACKPhITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHa Ha MHOTOWIEH M MHOIO4YIeHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymeCTBIATh Pa3I0KEHUE MHOTOWICHOB HAa MHOXHTENIM € TMOMOILIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKUTEIS, TPYNIUPOBKH ClIaraéMbIX, IPUMEHEHHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensTh npeoOpa3zoBaHUsI MHOTOUJICHOB ISl PELLEHUS PA3IMYHBIX 3a]1a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonbp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMMU II0Ka3aTEIsAMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHUA U HEPABEHCTBA

Pemare nMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NMPUMEHS NpaBUia
IIepexo1a OT UCXOJHOTO YPABHEHUS K PAaBHOCHIBHOMY emy. [IpoBepATs, sABiseTcs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumensTh rpaduuecKkre METObl IPU PELICHUH JIMHEWHBIX YPABHEHUM U UX
CUCTEM.



[lonbupats mnpuMepsbl Map YUCEN, SIBISIOIIMXCS PEIICHUEM JIMHEHHOTrOo
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOM MIJIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHHUS C ABYMS
NEPEMEHHBIMH, MI0JIb3YSCh T'papUKOM, IPUBOJUTH IPUMEPHI PELIECHUS YPABHEHMSL.

Pemate cucteMsl IByX JIMHEMHBIX YPaBHEHUH € IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBisATh M pelaTh JHMHEHHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH MO YCIOBHIO 3aJ1a4M, UHTEPIPETUPOBATE B COOTBETCTBUHU C KOHTEKCTOM
3aJ1a4yl NOJIyYCHHBIN PE3yJIbTaT.

DYyHKUNHA

N306paxaTh Ha KOOPIAUHATHON MPSIMON TOUKH, COOTBETCTBYIOIIME 3a/1aHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YMCIIOBBIE IPOMEKYTKN HA
aJreOpanvyeckoM s3bIKeE.

OTtMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 33JaHHBIM KOOpAHHATaM,
CTpOUTH rpapuky TMHENUHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € MOMONIIbIO (YHKIHMA HW3BECTHbIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOHUMOCTD,
IPOU3BOJUTENILHOCTb, BpEMSI, 00bEM pabOTHI.

HaxoauTs 3HaueHue pyHKIUK 0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MPEeACTABICHUS W aHalM3a MH(Opmanuwy,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPaPUKOB PeasIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOydenuss B 8 kiiacce oOydaronuics TMOJYYUT CIEAYIOIIUE
NpEeIMETHbIE PE3YJIbTATHI:

Yucaa 1 BIYUCICHUS

Hcnonb30BaTh HayalbHbIE MPEACTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJIEHUSI U BBIUMCIECHUHN, N300paxaTh 1€MCTBUTEIIbHbBIE
YHCJIAa TOYUKaMHU HA KOOPAWHATHOM MPSAMOM.

[IpumensTh TnOHATHE apU(METUYECKOTO0 KBAJPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHM, WCIONB3YS NPU HEOOXOJUMOCTH KaJbKYJISTOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPXKAIMX KBaJApaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEU.

Hcnonp30BaTh 3amucu OONBIIMX U MaJlbIX YUCEN C MOMOIIBIO JIECATUUHBIX
npobeii u creneneit uucia 10.

AJire0OpanvecKkue BbIpaKeHU s

[IpuMeHSATh MOHATHME CTENEHM C LEeJdbIM  [I0Ka3aTelaeM, BBIIOJHATH
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKAIIUX CTENEHH C LEIbIM MOKa3aTENIEM.

BrInonHATE TOXIeCTBEHHBIE TPeoOpa30BaHus palliOHAIbHBIX BEIPAKEHUI Ha
OCHOBE MPaBUJI IEUCTBUN HAJl MHOTOUJICHAMH U aNreOpanyecKuMu ApOOSIMH.

PacknanpiBaTh KBapaTHBIN TPEXUIECH HA MHOKUTEIH.



[IpumeHnsaTh npeodpa3oBaHus BHIPAXKEHUM JJIsl pellIeHUs pa3InuHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEHBIE, KBAaJIpaTHbIC YPAaBHEHUSI U pallMOHAIbHBIE YpPaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTeiiine uccaeaoBaHusl YpaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHUCJIE C IPUMEHEHUEM TpaduuecKux mpeacTaBiieHuil (yCTaHaBIUBaTh, UMEET
JU ypaBHEHUE WIIM CHCTeMa YpaBHEHUW pELIEHUs, €CIM HUMEET, TO CKOJbKO, U
npouee).

[lepexonuTh OT caoBeCHON (HOPMYIHPOBKU 3a7auu K €€ anreOpanueckoin
MOJIENTM C TIOMOIIBIO COCTaBJICHHUS YPABHEHHS WM CUCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M MOJYYEHHBIN pe3ysbTarT.

[IpuMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB /ISl CPABHEHMU S, OLICHKH, PELIATh
JMHENHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOMN U X CUCTEMBI, 1aBaTh rpauuecKyro
WJUTIOCTPALIUIO MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUA

[ToHumaTh ¥ HUCHOJIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS M S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUEHMsI), ONPEIEIATh 3HaueHHE (YHKIUU IO 3HAYCHUIO
apryMeHTa, OlpeeiaTh CBOMCTBa (PYHKITNH 10 €€ rpaduky.

CtpouTth rpauku 31eMeHTapHbIX (YHKIMA BUJA:

y=k/X,y=x2,y=x3,y =|x|, y = VX, OIIICHIBATH CBONHCTBA YHCIOBOT (ByHKIIMH
o e€ rpaduky.

K xoHiy oOydenuss B 9 kJiacce OOYyYalONIMICA TMOJYYHUT CIEAYIOIIUE
MPEAMETHBIE PE3YIbTATHI:

Yucsia 1 BbIYUCTICHUSA

CpaBHHBAaTh U YNIOPSAA0YMBATH PALIMOHAIIBHBIE U UPPALMOHATBHBIEC YHCIIA.

BrimonasaTh apudmernueckue qeHCTBUS ¢ palliOHATBHBIMUA YUCIIAMH, COUCTas
YCTHBIE U NMHCbMEHHbIEC MPUEMBI, BBINOJIHATH BBIYUCICHUS C UPPALMOHAIBHBIMU
YHUCJIaMHU.

HaxonuTthb 3HaueHus CTeNeHe! ¢ 1eJIbIMU MMOKA3aTEeISIMU U KOPHEH, BEIUUCISATh
3HAYCHUS YUCIIOBBIX BBIPAYKECHUM.

OKpyrisiTh JIEWCTBUTENIbHBIE YHUCIA, BBINOIHATh MPUKUIKY pe3yibTaTa
BBIUHCIICHUN, OLICHKY YMCIIOBBIX BBIPAXKEHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiats nuHeNHbIE U KBaIpaTHbIE YPABHEHUSI, YPABHEHUS, CBOISIIIIMECS K HUM,
npocTrenime ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemars cuctembl IByX JIMHEMHBIX YPABHEHHWU C ABYMS NEPEMEHHBIMH U
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE SIBISICTCS JIMHEIHBIM.

Pemarth TekcTOBBIE 3amaum anreOpamuecKUuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHUSI YPAaBHEHUS WU CUCTEMBI IByX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.



[IpoBOaUTH MPOCTEUIIINE UCCIIENOBAHUSA YPABHEHUM U CUCTEM YpaBHEHWH, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKuX MpeicTaBieHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUW DPELICHMS, €CIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nMHEWHbIE HEPABEHCTBA, KBAaJpPAaTHHIE HEPABEHCTBA, H300pa’kaThb
pEIICHUE HEPABECHCTB HA YHUCIIOBOW MPSMOM, 3aMUCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemlate  cHcTeMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YHCJIIOBOM MPSMOM, 3alMCHIBATh PEIICHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA TPU PELICHUH PA3IUYHBIX 3a/1a4.

DOYyHKIUA

Pacnio3naBate (yHKIMM u3ydeHHBIX BHJOB. [loka3pIBaTh CXeMaTHYECKU

pacIoyioKeHUe Ha KOOPIMHATHOM MJI0CKOCTH TpadukoB GyHKIM Buaa: Y = KX,
y=kx+b,y=k/x,y=ax2 + bx + ¢,y = x3, y =Vx, y = |X|, B 3aBrcumoctu
OT 3Ha4YeHUH KO3 HUIIMCHTOB, OMMCHIBATh CBOMCTBA (DYHKIIHH.

Crpouth U n300paxkaTh CXeMaTUYECKU rpaUKH KBaJAPAaTUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacnio3naBaTh kBajgpaTHuHyt0 (QYHKIUIO 110 (HopMylie, TIPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPUH.

YucsioBble MOCI€10BATEIbHOCTH U IPOrpeccuu

Pacnio3naBaTh apupMETHUECKYIO M TEOMETPUUECKYIO MPOTPECCUH IIPU Pa3HbIX
crioco0ax 3aJjaHus.

BbINONMHATE  BBIYMCIEHUS C  HCIOJIb30BAaHMEM (QOpMyJT N-TO WieHa
apru(PpMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyYMMbI IEPBBIX N YJIEHOB.

N300paxkaTh ujieHBbl MOCJEA0BATEIbHOCTH TOYKAMM Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEAOBATEILHOCTSIMU, B TOM
qHclie 3a7a4i U3 pealbHON KU3HH (C MCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB  TeM (uudposbie)
Ne /i Konrpoabnsie | IIpakTuyeckue
NMpPorpaMmbI Bcero o0pa3oBartejibHbIE
padoThbI padoThI
pecypchbl
1 Yucna v BeIYKCIICHUS. PalinoHaibHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnrebpanyecKkue BEIpaKESHUS 27 1 httos://m.edsoo.ru/7f415590
bubmuorexa [JOK
3 Y PaBHEHI H HEABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bu6nmmoreka [IOK
4 Koopanwatst u rpaguich. Oyrkiim 24 L https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> HosToperre n 0bobmenHe 0 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I1O 102 5 0

[TPOIT'PAMME



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

8 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne o/m P Konrpoabusie | IIpakruyeckue (mupp )
NPOrpaMMbIl Bcero oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 Uucna u Beruncienus. KBagparHele KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciienusi. CTEneHsb ¢ 1ebIM 7 bubmuorexa [JOK
IIOKA3aTeIeM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BhIpaKEHUSI. bubnuorexa [JOK
3 S 5 1
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKeHUsl. 15 1 bubnumoreka LIOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHHUs U HepaBeHCTBA. KBaspaTHbIe 15 1 bubnnorexa [HOK
YpaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnmnoreka [JOK
YPaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6nmuoreka [JOK
8 PyHK1H. OCHOBHBIC MOHATHS 5 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o U
9 YHKIHH. TuCTOBEIE QyHicim o https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT 2
0 OBTOpeHUE 1 0000mIeHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

[NPOT'PAMME



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

9 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB u TeM uugpoBbie
Ne o/m P Konrpoabusie | Ilpakruyeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3zoBaTre/bHbIE
padoThI padoThI
pecypchbl
1 Uucna u BeruucieHus. JleicTBUTeIbHbIE 9 bubmmoreka [IOK
yucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnnoreka [IOK
OJIHOM MEepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmotexka I[IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
° Dy 16 1 https://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
6 Uucnoble NOCIE10BaTEIBHOCTH 15 1 httos://m.eds00.ru/7£419d08
7 [ToBTOpeHME, 0000MIEHNE, CUCTEMATH3AITUS 18 1 bubnunorexka [IOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

7 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBEPSIEMOr0 .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O 0011Ier0 00pa3oBaHus
pe3yjabTara
1 Uucrna v BBIYMCIICHUS
11 BemmonHsaTe,  coueras  yCTHBIE M IUCBMEHHBIE  IPUEMBI,
' apupMeTHIECKre AEUCTBUS C pAllHOHAIBHBIMU YUCIIAMH
Haxomute  3HAa4eHWs  YMCIIOBBIX  BBIPOKEHHH,  MPUMEHATH
1.2 pazHooOpa3HbIe CIOCOOBI M MPUEMBI BBIYMCIICHUS 3HAYCHHUH IPOOHBIX
BBIpOXEHUH, coJlepKamuX OOBIKHOBEHHBIE U IECATHYHBIC IpOOH
[lepexoauts oOT opHON GOpPMBI 3amucH 4YHCEl K JPYrou
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  JIpOoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
14 CpaBHUBATh U YHIOPSA0OYMBATH PAIlMOHATBHBIC YMCIIA
15 OxpyrmsTs yncna
BBINONHATE MPUKHUIKY U OLEHKY pe3yjbTaTa BHIYUCICHUHN, OLIEHKY
1.6 3HAYEHUN YHUCIIOBBIX BBIPAKEHUH. DBBINONHATE ACUCTBHA  CO
CTETEeHSIMH C HATypaJIbHBIMH MTOKa3aTeNsIMU
17 [IpuMeHsATh TpPU3HAKM JIEIMMOCTH, Pa3I0KEHHE Ha MHOXHUTEIN
' HATypaJIbHBIX YHUCEI
Pemrate  mpakTHKO-OPHEHTHUPOBAHHBIE  3aJadd, CBS3aHHBIE C
OTHOIICHWEM  BEJIWYHMH,  NIPOIMOPIHOHATHHOCTHIO  BEIUYHH,
1.8 MPOLIEHTaMH, WHTEPHPETHPOBATH PE3YJbTaThl pEIICHHUs 3aj1ad C
y4€TOM OTPaHWUYCHHIA, CBSI3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BRIpaKeHUs
’1 Hcmons30Bate  anreOpamdecKyt0o TEPMHUHOJIOTHIO M CHMBOJIHKY,
' MPUMEHSTH €€ B IIpoIlecce OCBOCHHUS y4eOHOTO MaTepraa
29 Haxomute 3HaueHuss OyKBEHHBIX BBIPDOKEHHA TIPH  3aJaHHBIX
' 3HAYCHUSX MEPEMEHHBIX




BoimonHsATe mnpeoOpa3zoBaHUs IEIOT0 BBIPAKEHHS B MHOTOWIEH

23 IIPUBEJCHUEM MOAOOHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK
BbINONMHATE YMHOXKEHUE OJHOWIEHA HA MHOTOYWIEH U MHOTOWJIEHA Ha
2.4 MHOTIOWIEH, PUMEHATh (HOpMyYJIbl KBaapaTa CyMMBbl U KBajpara
pasHoCTH
OcCyIlecTBIATh  Pa3ioKeHHEe MHOTOWIEHOB HAa MHOXMTEIU C
2.5 MTOMOIIIBIO BEIHECEHUS 32 CKOOKH O0ILEro MHOXKUTEIIS, TPYIITHPOBKU
cllaraeMblX, IPUMEHEHUs (OPMYIT COKPAILIEHHOTO YMHOXKEHUS
. IIpumeHsATh peoOpa3oBaHKs MHOTOWIEHOB JJIsl PELLCHUS Pa3IMYHbIX
' 3aJa4 U3 MaTeMaTUKH, CMEXHBIX [IPEIMETOB, U3 PEATbHOI NPAKTUKU
T Hcnonb30BaTh CBOWCTBA CTENEHEN ¢ HATYpaJbHBIMU MOKA3aTENsIMU
' U1 IpeoOpa30BaHusl BbIpaKEHUH
3 YpaBHEHUs ¥ HEPABEHCTBA
Pemate nuHENHBIE YpaBHEHHs C OAHOW IIEPEMEHHOM, NPUMEHSISA
3.1 [IpaBUJIa IEPEX0a OT UCXOIHOTO YPaBHEHHUS K PABHOCUIILHOMY €MY.
[IpoBepATh, ABISETCS JIM YUCIO KOPHEM YPaBHEHHUS
39 [lpumeHaATs Tpaduyeckue METOABl TPU PEHICHHH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [lonOupats mpuMepbl Tap YHCEN, SBJSIIONMXCS — pPEIICHHEM
' JMHEWHOTO ypaBHEHHUS C IBYMSI TIEPEMEHHBIMA
CTtpouTth B KOOPAWHATHOH MIIOCKOCTH I'padUK JMHEHHOTO YPaBHEHUS
3.4 C IByMsI IEPEMEHHBIMH; MOJIB3YSICh TPaUKOM, TPUBOJAUTE TIPUMEPHI
peleHus ypaBHEHUS
35 Pemare cucrembl JByX JIMHEHHBIX YpPaBHEHUH C JABYMs
' NEPEMEHHBIMH, B TOM YHUCIIE TPadhUIECKU
CocTaBisTh U penarh JIMHEIHOe ypaBHEHHE WIIN CUCTEMY JIMHEHHBIX
3.6 YpaBHEHMH 10 YCIOBHIO 3a/1a41, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33/1a4M MTOJyYeHHBIH pe3yabTaT
4 Koopaunats! u rpaduku. @yHKIMN
N300pakaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOILIUE
4.1 3aJJaHHBIM KOOpJMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbl, 3alHCHIBATH
YHCIIOBBIE MPOMEXKYTKH Ha anreOpanyeckoM s3bIKe
12 OTrMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM 10 3aJaHHBIM

KOOpJIMHATAM




13 Ctpouts rpaduku nuHeHbIX GyHKIUH. CTpouTs rpadux GyHKIHN Y
' = x|
OnwuceIBaTh ¢ MOMOUIBIO (PYHKIIUI M3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSHUE, IEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOTHI
4.5 Haxoauth 3HaueHHe PYHKITUU 110 3HAYCHUIO €€ apryMeHTa
[lonumate rpaduyeckuii crmocod MpeACTaBICHHUS M aHaIU3a
4.6 uHpOpMAaINY, W3BJIEKaTh M HHTEPIPETHPOBATH HH(DOpMAIUIO M3
rpadUKOB peasbHbIX MPOIECCOB U 3aBUCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpOBePsIEMOro .
00pa3oBaTeIbHOI POrpaMMBbI OCHOBHOI'0 00111ero 00pa3oBaHuA
pe3yjabTara
1 Uucna v BBIYHCICHUS
Hcnonp3oBaTh  HayalmbHBIE  MPEACTABICHHS O  MHOXXECTBE
11 JeMCTBUTENBHBIX YMCEN JUIsl CPABHEHUS, OKPYTJICHUS U BEIYUCICHUH,
' n300pakaTh JCWCTBUTENBHBIE YHCIAa TOYKAaMH Ha KOOPAWHATHOU
MpSAMOM
IIpuMeHsATH TOHATHE apuU(pMETHYECKOTO KBaJpaTHOTO KOPHS,
12 HaXO/JWUTh KBaJpaTHbIE KOPHM, HCIOJB3YS INpPU HEOOXOIUMOCTH
' KaJIbKYJISATOD, BBITIOJTHATH npeoOpa3oBaHus BBIPAKCHUH,
COJIep KaIINX KBaJpaTHbIE KOPHU, UCIOJIb3Ys CBOMCTBA KOpHEH
13 Hcnonp3oBare 3amucu OONBIIMX M MaJbIX YHCET C TIOMOIIBIO
' JECSITHUHBIX Apobeit u cteneHeit uncna 10
2 Anrebpanyeckue BRIpaKeHUs
[TpuMeHSATh TIOHSATHE CTETNCHU C IENbIM ITOKa3aTelleM, BBIOIHATH
2.1 MpeoOpa3oBaHUs BBIPAXKEHUH, COJEp)KalIMX CTENEeHU C LEIbIM
ToKazaTeJieM
BBINOMHATE  TOXIECTBEHHBIE  NPEOOpa3OBaHUsl  palMOHATBHBIX
2.2 BBIPQ)KCHUII Ha OCHOBE IIPaBWJ JIECUCTBUM HaJ MHOTOYWICHAMHU U
anreOpandecKuMu ApoOsSIMHU
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUIIECH HA MHOXKHUTEN




2.4

[IpumensTh TpeoOpa3oBaHus BbIPAKEHHUM ISl pelICHUs] pa3IHUHbIX

3a1a4 U3 MaTEMAaTUuK, CMCKHBIX IIPECAMETOB, U3 peanLHoﬁ IIPAKTUKH

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemate J'IPIHCfIHBIC, KBaApaTHBIC YpaBHCHUA W pPalUOHAJIbHBIC
YpaBHCHH, CBOAAIIHUECSA K HUM, CUCTCMbI IBYX ypaBHCHI/Iﬁ C IBYyMA

IIEPEMCHHBIMU

3.2

[IpoBoauTh mpOCTEWIINE MCCIEIOBAHUS YpPAaBHEHUHM M CHUCTEM
ypaBHEHHMH, B TOM 4YHCIE€ C NPUMEHEHHEM TIpadUuIeCcKux
Mpe/icTaBlIeHU (yCTaHaBIMBATh, UMEET JIM ypaBHEHHE WM CUCTEMa

YPaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOoUee)

3.3

[lepexoauth OT cioBecHOW (QOpPMYIHPOBKM 3amaun K €&
anredpanveckoil MOAENU C TOMOIIBIO COCTaBJICHUS YpaBHEHUS WU
CHUCTEMBbl ypaBHEHUH, HWHTEPIPETUPOBATH B COOTBETCTBUM C

KOHTCKCTOM 3aJa4u HOHy‘ICHHBIﬁ pe3yibTar

3.4

[IpuMeHATH CBOWCTBAa YHCIOBBIX HEPABEHCTB Il CPaBHEHUS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OAHOM NIEPEMEHHOM U UX
CUCTEMBI, aBaTh Ipa)UueCKyr0 MIUTFOCTPALIUI0 MHOYKECTBA PELLIEHUM

HEPAaBCHCTBA, CUCTCMEI HCPABCHCTB

OyHKINUU

41

[lonumars ¥ UCHONB30BaTh (PYHKUMOHAJIbHBIE TOHATHUS M S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAUEHUS), OMNPEAENATh 3HAYCHHE

(YHKIMHU 110 3HAYEHUIO apryMeHTa, ONpPeeNsaTh CBOWCTBA (DYHKIIUU

o e€ rpaguxy

4.2

Crpouts rpaduku 31eMeHTapHbIX QpyHKUUN Buga: y = k/x,

y=k/x, y =x2, y = X3, y = [X|, ONHCBhIBaTh CBOWCTBA YUCIOBOI ()yHKIIUH
o e€ rpaduky

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0o 00pa3oBaHus

1

Yucaa ¥ BEIYHCICHUS




11

CpaBHUBaATh U YNOPSAOYMBATH pallMOHAJIbHbIE U MpPpAlMOHAILHBIC

quciia

1.2

BreimomHATE apI/I(bMCTI/ILIeCKI/Ie ﬂeﬁCTBHH C palrOHaJIbHbBIMU YHUCJIAMH,
couc€Tasd YCTHBIC U IMCbMCHHBIC HpI/IéMBI, BBIITOJIHATH BBIYMCIICHUA C

HppalOHAJIIbHBIMU Y CJIaMU

13

HaXO,I[I/ITB 3HAYCHMS CTEIICHEH C LOEJIBIMHU IIOKa3aTCIsAMU U KOpHCfI,

BBIYHCIIATH 3HAYCHUA YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

14

OprFJIHTB I[eI\/JICTBI/ITeJILHLIe qucia, BBIITIOJIHATDH MMPUKHUIKY

pe3yiibTara BI)I‘-II/ICJ'IGHI/If/'I, OLCHKY YHCJIOBBIX BI)Ipa)KeHI/Iﬁ

YpaBHEHHUs 1 HEPABEHCTBA

2.1

Pemate nMHEWHBIE W KBaJpaTHbIE YpPaBHEHUS, YPABHECHMS,

CBOJIAIIUECS K HUM, [TpOCTEIINE APOOHO-pallMOHATIbHBIE YPaBHEHUS

2.2

Pemats cucremel ABYX JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE ABISAETCA

JIMHENHBIM

2.3

Pemrate TeKCTOBEIE 3a1a4u anre6pa1/1qec1<I/IM CIIOCOOOM ¢ IIOMOIIIBIO
COCTAaBJICHUA YpPAaBHCHHSA WM CUCTCMBI JIBYX ypaBHCHI/Iﬁ C IABYMA

NIEPpEMCHHBIMU

2.4

[IpoBoauTh MpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM M CHUCTEM
YpaBHEHMH, B TOM 4HCI€ C MPUMEHEHHEM TIpaduyecKux
npejcTaBieHuil (HampuMep, yCTaHABIMBATh, UMEET JIU ypPaBHCHHUE

NI CUCTEMaA ypaBHeHI/Iﬁ peumeHus, €CJin UMECT, TO CKOJ'IBKO)

2.5

Pemmate  nuHEHHBIS HCPABCHCTBA, KBaJIPaTHBIC HCPABCHCTBA,
1/1306pa>1<aTb peIICHNEC HCPABCHCTB Ha YHCIIOBOH HpHMOﬁ, 3aIIUChIBaTh

PEIICHUE C TOMOIIBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHMHEIX HCPaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAIOIIME KBaIpaTHOC HEPABEHCTBO, H300paxkaTh pEIICHUE
CHCTEMbI HEPABEHCTB Ha YMCIIOBOU MPSIMOM, 3aMChIBATh PEIICHHUE C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnons3oBaTh HCPAaBCHCTBA IIPU PCHICHUHN PA3JIMYHBIX 3a/1a4

DOyHKINUH




3.1

Pacro3HaBate  (DYHKIMH  HM3YYCHHBIX  BHIOB.  IlOKa3bIBaTh
CXEMATHYECKH PAaCIIOIOKEHHEe Ha KOOPAWHATHOW  IUIOCKOCTH
rpadukoB yHKimi Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAYEHHH KO3()(HUIIMEHTOB, ONMUCHIBATH CBOMCTBA

byHKIMN

3.2

[loka3piBaTh CXEMaTHYECKH pACIONOXKCHHE HAa KOOPIUHATHOMN
IJIOCKOCTH rpadukoB GyHKIMNA Bujga Y = VX, Y = [X| U ONHUCHIBATH

cBolcTBa (DYHKIUH

3.3

Ctpouth M H300paxaTb CXEMATUYECKU TpapuKd KBaIPATUIHBIX
(GyHKIUH, OMHMCHIBATH CBOWCTBA KBAAPAaTUYHBIX (YHKIUN IO HX

rpadukam

34

Pacrio3naBate KBaJpaTUUHYIO (QYHKIHIO 1O (hopmyIe, MPUBOIUTH
MpUMeEphl KBaJAPATUYHBIX (YHKIUI U3 peanbHON KU3HU, (U3UKH,

TreOMETPHUH

Apudmerndeckast 1 reoOMeTpHUYECKast IPOTPECCHH

4.1

Pacnio3naBath apu@METHUYECKYyI0 M TE€OMETPUUYECKYIO MPOrpeccuu

TIPU pa3HBIX CIIOCO0AX 3aaHMs

4.2

BbINONMHATE BBIUMCIIEHUS C HCNOJIb30BaHUEM (POpMyN N-To 4ieHa
apu(pMeTHYeCKO U TeOMETPUUYECKON POTrpeccuii, CyMMBI IEPBBIX N

YJICHOB

4.3

I/I306pa)KaTI> YJICHBI IOCJICA0OBATCIIPHOCTHU TOYKaMH Ha

KOOPJIMHATHOM IJIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCIIOBBIMU ITOCJICA0OBATCIbHOCTAMU, B
TOM 4YHUCJIC 3agadud H3 peaJIBHOP'I JKHN3HHU (C HCIIOJIb30BAHUECM

KaJbKYJSATOPA, U(PPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT cO/ieP:KAHUSA
1 Yucna v BEIYMCIICHUS
JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO]] OT OJHOM (GOPMBI 3aIHCH
11 npobeit k apyroi. [loHATHe panMOHATBLHOTO YKCIA, 3aIHCh, CPABHEHHE,
YIOPSAA0OYMBAHUE PALIMOHAIBHBIX YMCEI
12 Apupmerndeckue JeUCTBHS ¢ pallMOHATBHBIMU YUcliaMy. Penenue 3anay u3
' peanbHOM MPaKTHKU HA YacTH, HAa APOOH
13 CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpe/elieHue, Ipeodpa3zoBaHHe
' BBIP)KEHUI HAa OCHOBE ONPEICIICHHSI, 3aITUCh OOJBIINX YHCEI
14 [TponieHTsl, 3anKCh NPOLIEHTOB B BUJE IpOOU U pOOH B BUJE MPOLIEHTOB.
' Tpu ocHOBHBIE 331241 HAa IIPOLIEHTHI, PELLIEHUE 3a]]a4 U3 PEAIbHOM IPAKTUKU
15 [IpuMeHeHre TPU3HAKOB JIEIMMOCTH, PpA3JIOXKEHHE Ha MHOXUTENIN
' HaTypaJIbHbIX YHCEN
16 PeanbHble  3aBUCMMOCTHM, B TOM 4YucCle TpsMas M oOpaTHas
' IIPONOPLIMOHAILHOCTH
2 AnreGpanyeckue BbIpaKeHUs
21 ITepeMeHHBIE, UNCIOBOE 3HAUEHUE BHIPAYKEHUS € IEpEMEHHOM. [lonmycTumslie
' 3HAYEHUS MEPEMEHHBIX
25 [IpencraBieHne 3aBUCUMOCTH MEXIy BEIMUYMHAMU B BUAE (DOPMYIIBIL.
' Boeruucnenns no hopmynam
23 [TpeoOpa3zoBanue  OYKBEHHBIX  BBIP@KEHHMH, TOXJIECTBEHHO  paBHBIE
' BBIpa)KEHUS
2.4 CBOIICTBA CTENEHU C HATYPAJIBHBIM IIOKA3aTENEM
2 OpnnHoweHbl 1 MHOrouwlIeHbl. CTeneHb MHOrouaeHa. CiiojkeHue, BBIYUTaHUE,
' YMHOXEHHE MHOTOWIEHOB
@opMyJibl  COKpPAIIEHHOTO YMHOXKEHMsI: KBaJgpaT CyMMBl M KBaJpar
2.6 paszHoctu. Popmysa pa3HOCTH KBajapaToB. PasznojkeHne MHOrO4YIEHOB Ha
MHOXHUTEH
3 YpaBHeHus
31 VYpaBHEeHHE, KOpEHb ypaBHEHHMs, NpaBWiIa NpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUJILHOCTb YPaBHEHUIN




32 JIuHeitHoe ypaBHEHHE C OJHOM TNEPEMEHHOM, YMCIIO KOPHEW JMHEHHOTO
' ypaBHEHUS, PEIICHUE JUHEUHBIX YpaBHEHUI
33 CocraBieHre ypaBHEHU 110 YCIOBHIO 3a/1aul. PenieHne TeKCTOBBIX 3aau C
' IIOMOUIbIO YPAaBHEHUN
34 JluneliHoe ypaBHEHHE C ABYMS TIEPEMEHHBIMH H €T0 rpaduk
CucreMa JByX JMHEMHBIX ypaBHEHUH C JABYyMs IEpeMEHHbIMH. Pemenue
3.5 CHCTEM ypaBHEHHI CITI0COOOM MOCTaHOBKH. [IpuMepsI pereHust TEeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaguxu. OyHKIMN
4.1 Koopaunara To4uku Ha mpsMoit
49 Yucnosele NpoMeXyTKH. PaccrosiHre Mexly AByMsl TOUKaMH KOOPAMHATHON
' psAMOI
r [TpsmoyronbHas cuctema koopauHar, ocu Ox u Oy. AGcuucca U opAnHaTa
' TOYKHM Ha KOOPAMHATHOM IIJIOCKOCTH
W [Tpumeps! rpaduKoB, 3agaHHBIX GopMmynaMu. UteHue rpadukoB peaabHbBIX
' 3aBUCHUMOCTEN
4.5 [Tousatue pynkumu. I'paduk pynkunun. ColicTBa GyHKIMI
4.6 Jluneitnas pynkuus, e€ rpaduk. ['paduk dynkuum y = [x|
47 I'paduueckoe pelieHue JIMHEHHBIX YpaBHEHUH W CHUCTEM JIMHEMHBIX
' YpaBHEHUI
8 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COAECPKAHUS
1 Yucna v BBIYNCIIEHUS
11 KBanpatHslit kopeHbp u3 uucna. [loHatne 00 HppalMOHATBHOM 4YHCIIE.
' JecsTruunble NpUOIMKEHUS UpPallMOHAIBHBIX YHUCEI
CpoiicTBa apu(pMeTHUECKUX KBAJPATHBIX KOPHEH M MX NMPUMEHEHHUE K
1.2 npeoOpa3oBaHUIO YHCIIOBBIX BBIPAXECHUN U BBIUMCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA
1.3 CreneHb ¢ LebIM MToKa3artesieM U €€ cBoiicTBa. CTaHIapTHAs 3aMUCh YUCIIa
2 Anrebpanyeckue BhIpaKEHUS




KBagpatuplii  TpEXusneH, pa3ioKE€HHE KBaapaTHOro TpEXwieHa Ha

2.1
MHO>KUTEIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOHCTBO airedpandeckou qpoou
2.3 CroxxeHue, BBIMUTaHWE, YMHOXKEHHUE, JIeJICHHE anre0pandeckux Ipooeit
24 PanmoHansHbIC BRIpRXKEHHUS U UX ITPE0OpazoBaHue
3 VYpaBHEHMsI U HEPABEHCTBA
21 KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOTO YpaBHEHMS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOASIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [Tpocreiimme 1poOHO-paIOHAIEHBIC YPAaBHEHUS
['paduueckas nHTEpHIpETAMS YPAaBHEHUN C ABYMS IIEPEMEHHBIMU M CHCTEM
3.4 JIMHEHHBIX YPABHEHUH C IBYMs IEpeMEeHHBIMU. [IpuMepsl penienus cucrtem
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a7a4 anredpandyeckumM crocooom
3.6 YucioBele HEPABEHCTBA M X CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JTHOM NIEPEMEHHOMN
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJHOW IIEPEMEHHON
3.10 CucreMbl TMHENMHBIX HEPABEHCTB C OJJHOM MepeMEHHON
4 OyHKIIUN
A1 [Tonstue ¢ynknuu. OO6nacTe omnpefeNeHuss U MHOXKECTBO 3HAuEHUI
' ¢ynkunu. CriocoOsl 3a1aHust QyHKIMN
4.2 I'paduk ¢pynxiuu. UreHue cBoiicTB QyHKIUY 110 €€ TpapuKy
4.3 [Tpumepsl rpadukoB QYHKIUH, OTpaXKarOINX peaabHble MPOLECCH
44 OyHKIMM, ONHUCHIBAIOIIME MPSAMYI0 M OOpaTHYI MpPONOPLHUOHATILHBIE
- 3aBHCUMOCTH, UX rpaduku
45 Oyukumu y =x?, y = x?
4.6 Oynkun y = [x, y = |x|
4.7 ['padmueckoe penieHNe ypaBHEHHUM U CUCTEM ypaBHEHHM




9 KJIACC

Kon IIpoBepsiemMblii 371eMeHT COAePKAHMS
1 Hucna 1 BEIYMCIICHUS
11 ParnmonanbHbie 4Kcia, UppalMOHANbHBIE YMCIA, KOHEYHbIE U OCCKOHEYHBIC
' JeCITUYHbIE APOOH
MHOXECTBO  NEHUCTBUTEIBHBIX YHCEN, JEHCTBHUTENBbHBIE 4YHUCIA  Kak
12 OCCKOHEUYHBIC JECATHYHBIC IpOoOM. B3anMMHO OJHO3HAYHOE COOTBETCTBHE
' MEXIy MHOXXECTBOM JIEUCTBUTENIBHBIX YHCE M KOOPAMHATHOM IPSAMOIL.
CpaBHeHuE 1eHCTBUTENIBHBIX YHUCEI
1.3 ApudmeTrnaeckne AeUCTBUS C ICHCTBUTEIIEHBIMHI YHCIIAMH
W3mepenust, mpuOIIMKeHNs, OIICHKU. PazMepbl 00BEKTOB OKPYIKAIOMIETO MUPA,
14 JUIUTEIBLHOCTh MPOIECCOB B OKpyxkatouiem mupe. [IpubmkénHoe 3HaueHUE
' BEJIMYUHBI, TOUHOCTH puOmmKkenns. Oxpyrienne ncen. [Ipuknaka u omeHka
Pe3yAbTaTOB BHIYMCIECHUI
2 VYpaBHEHMs U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OAHON IEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHue. PellieHre ypaBHEHN, CBOASIIMXCS K IMHENHBIM
2.3 KBagparnoe ypaBHeHue. PenieHne ypaBHEHUH, CBOISIINUXCS K KBaIpaTHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepsl pellleHus YpaBHEHUM TpEeTbed U
' YeTBEPTOU CTEIEHEN PA3JI0KEHUEM HAa MHOKUTEIU
2.5 Pemenue npoOHO-palinOHAIBHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHU
2.7 VYpaBHeHHE ¢ IBYMs IEPEMEHHBIMU U €ro rpaduk
2.8 Pemrenue cucteM AByX JTMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU
29 Pemenue cuctem IByX ypaBHEHMI, OJIHO U3 KOTOPBHIX JUHEMHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 I'padmueckas uHTEpIpETALUS CUCTEMBI YPAaBHEHUM C IBYMSI IEPEMEHHBIMU
2.11 Pemenne TekCcTOBBIX 3a7a4 aNre0pandecKuM CrocoooM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemrenue nuHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
2.14 Pemienue cuctem JIMHENHBIX HEPABEHCTB C OJTHOM MMEPEMEHHON
2.15 KBanparnsie HepaBeHCTBa




I'padmueckas uHTEpHpeTals HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs

2.16
[IEpEMEHHBIMU

3 OyHKIMH

31 KBanpatnunas ¢ynkuus, e€ rpadgux u cpoiictBa. I[lapabGona, xoopauHaThI
' BEPIIUHBI TapadoJIbl, OCh CAMMETPUH MapaldoIbl

3.2 I'paduku pynkunmii y=kx, y=kx+b u ux coiicrea

3.3 I'paduku pynkunit y=k/X, y = x° u ux cBoiictea

34 I'paduku hyHKIMA, 1 UX CBOKCTBA
4 UYucnoBble NOCIIEN0BATEIBHOCTH

41 Omnpenenenne u criocoObl 3a/JaHMsI YMCIOBBIX MOCIEI0BATEIBHOCTEH. 3aiaHme
' MOCIICZIOBATEIILHOCTH PEKYPPEHTHOU (hopMyIToit i (hopMyIIoi N-TO WieHa

49 Apudmernueckas mporpeccuss. Dopmynsl N-ro uieHa apUPMETHYECKON
' MIPOrPECCUU, CYMMBI IIEPBBIX N YJICHOB

43 I'eomerpuueckas nporpeccuss. PopMysbl N-ro  4ieHa TI'e€OMETPUYECKON
' [IPOrPECCUH, CYMMBI IIEPBBIX N YICHOB

44 N3o0pakeHne wieHOB apu(METHUECKOW M TEOMETPUYECKOH IpOrpeccHii
' TOYKaMHU Ha KOOPJAUHATHOM IJIOCKOCTH. JINHEMHBIN U 9KCIIOHEHIIUAIBHBIN POCT

4.5 Crno’xHble TPOIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsSIEMOro
TpeOOBaHUsA

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
o0miero oopaszosanus Ha ocHoBe PI'OC

YMeHue oInepupoBaTh IOHATUSMH: MHOKECTBO, IIOJMHOXKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OINEPUPOBATH IOHATUAMM:
rpad, cBA3HBIN rpad, IepeBo, MUKI, TPUMEHATh WX MPU PEUICHUU
3aa4; YMEHHE UCMOJIb30BaTh TIpadUuecKkoe Ipe/ICTaBICHUE
MHOXECTB JUIsl ONMCAHUS PEAIBHBIX IIPOLIECCOB W SBICHUM, IIPH

pelIeHnH 3a]a4 U3 APYTruX y4eOHBIX IPEAMETOB

YMeHue OIICPHUPOBATDL NTOHATUAMU: OIPCACIICHUC, aAKCUOMA, TCOpPEMA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb HWCTUHHBIC U JIOXKHBIC
BbBICKA3bIBAHUA, IMPHUBOAUTL IIPUMCEPBI W KOHTPIIPHUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPHULIAHUA BBICKA3bIBAHUH

YMeHue onepupoBarh MOHATUSAMU: HATypalbHOE YHUCIIO, IIPOCTOE U
COCTABHOE YHUCIJIO, JEJIMMOCTh HAaTypPaJIbHBIX YHCEN, MPU3HAKU
JeTUMOCTH, IeJI0€ YHCII0, MOJIYJb YUCIIa, OOBIKHOBEHHAs IpoOb U
JecsiTUYHas 1poOb, CTaHJAPTHBIN BUJI YKcia, pallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHUCIIO, apU(PMETUYECKUH KBaJpaTHBIM KOpEHb;
YMEHHME BBINOJHATH JEMCTBHSI C YUCIAaMH, CpPaBHUBAaTh W
yHOpSA0YMBaTh 4YMCIIA, NPEACTABIATH YHCIA HAa KOOPAMHATHOU
MPSIMOW, OKPYIJIATH YHCIIA; YMEHHE JelaTh MPUKHUIKY U OLIEHKY

pe3yiibTara BBIUKCICHUM

YMeHue onepupoBaTh NOHATUSAMHU: CTEIIEHBb C LEIBIM I10KA3aTeleM,
apudmeTnyecKkuil KBaipaTHbI KOPEHb, MHOTOUYJIEH, alire0panyeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHOW CTENeHHU
00JIbIlle €IUHUIIBI; YMEHHE BBIIOJHATH pacu€Thl 1Mo (opmynam,
npeoOpa3oBaHusl ILEJbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPQXKEHUI ¢ KOPHIMU, Pa3I0KEHHE MHOTOWIEHA HA MHOXHUTENH, B
TOM YHCJIE€ C HUCMOJb30BaHUEM (OPMYNI Pa3HOCTH KBAJAPaToB M

KBaJpaTa CyMMBbI U Pa3HOCTH




YMeHue onepupoBaTth MOHATHAMH: YUCIOBOE PABEHCTBO, YPABHCHHE
C OJHOW IEPEMEHHOMW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE PEIlaTh JINHEHHbIE U KBaJIpaTHbIC YPABHECHMS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHS C OJHOW MEPEMEHHOU, CUCTEMBbI
JBYX JTUHEHHBIX YPaBHCHUH, JINHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIe U JApPOOHO-pAallMOHANbHbIE HEPABEHCTBA C OIHOM
IIEPEMEHHOH, B TOM YUCJIE IIPU PEIICHUH 3a]1a4 U3 IPYTUX IIPEIMETOB
U TPAaKTHYECKUX 3aJa4; YMEHHME HCIOIb30BaTh KOOPANHATHYIO
NOPSIMYI0 U KOOPJMHATHYIO IUIOCKOCTh Ul M300paKEHUsI pEeIICHUN

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMHA: QYHKIUS, TpapuK GYHKIHH, HYIIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKU
BO3pacTaHusi, yObIBaHHWs, HaWOOJbIIee M HAUMEHbINCE 3HAUYCHUS
GbyHKINNT; yMEHUE OIIEpUpPOBATH [IOHATUSAMU: npsmas
MPONOPIMOHAILHOCTb, JIMHEHHAST (YHKIIMS, KBaApaTUIHast (yHKIIHS,
oOpaTHasi MPONMOPLUUOHATBHOCTh, Mapadoiyia, runepodosa; yMmMeHue
cTtpouth rpaduku  (QYHKIUH, WUCIONB30BaTh TpaduKd  JUIs
OTIpe/ICTICHUs] CBOWCTB TPOIIECCOB M 3aBHCUMOCTEH, JJISI PEIICHUS
3a/a4 U3 APYruxX y4eOHBIX MPEAMETOB U peajbHOU KU3HU; YMEHUE

BbIPpAXKATh (I)OpMy.]'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUYNHAMU

YMeHue  onepupoBaTb  INOHATHUSAMH: II0CJIE0BATENBHOCTD,
apudmernyeckass U TeOMETpUYecKass IMPOrPeccHuH; yMEHHue
HCIOJIb30BATh CBOMCTBA MOCJEI0BATENbHOCTEN, (POPMYIIBI CYMMBI U
o0I1Iero 4jaeHa MpH pelIeHUH 3a/1ad, B TOM 4YHMCIe 33734 U3 APYrHx

y‘le6HHX npeaAMETOB U peanLHoﬁ KHU3HU

YMeHne penath 3a1a4d pa3HbIX TUTIOB (B TOM YHCIIE HA MPOIEHTHI,
O WM 4YacTH, NBIKEHUE, paboTy, IEHy TOBAapOB U CTOMMOCTH
MOKYIIOK ¥ yCIyT, HAJIOTH, 33J1a4i U3 00JIACTH yIPaBICHUS TUIHBIMUA
U CeMeWHbIMH (HHAHCAMH); YMEHHE COCTABJSATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA W CHCTEMBI 10 YCJOBHUIO 3aJayH,
HCCIIeIOBATh OMyYEHHOE PEIICHHE U OIICHUBATh MPABAONOJ00HOCTh

MOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBath NOHATHAMU: (PUTypa, TOUKa, OTPE30K, MpsiMas,
y4, JIOMaHas, yroJl, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBII u PaBHOCTOPOHHUIA TPEYTrOJIbHUKH,




MPSIMOYTOJIbHBIN TPEYroJIbHUK, MeJInaHa, OMCCeKTpHca M BbBICOTA
TPEYrojJbHUKA,  YETBIPEXYTONBHUK,  Mapajuiejorpamm,  pomo,
NPSIMOYTOJIBHUK,  KBaJpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpaMu;
YMEHHE pellaTh 33/Ja4d, B TOM YMCJIE€ U3 MOBCEIHEBHOM >KU3HH, HA
HaXO0XAEHUE TEOMETPUYECKUX BEIMUUH C IPUMEHEHUEM U3YyUEHHbIX

CBOWCTB (puryp u paxkToB

10

YMeHHe OmnepupoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MapaIICIbHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX,
yroJl MEXAY TpPSIMBIMU, TEPICHIUKYISAP, HAKIOHHAS, MPOCKIUS,
nonpobue  Quryp, nNoOAOOHBIE  TPEYrOJbHUKHU,  CHMMETpHUS
OTHOCHUTEIILHO TOYKH W MPSMOI; YMEHHE pacrio3HaBaTh PABEHCTBO,
CUMMETpUIO W mojobue  ¢Guryp,  mHapalieIbHOCTh U

NEPHNCHAUKYIIIPHOCTD IIPAMBIX B OKPYKAIOIIEM MHUPE

11

YMeHue onepupoBaTb MOHATHSAMM: JJIMHA, PACCTOSHHUE, YTOJI
(BemMuMHa yIia, CHHYC U KOCHHYC yIJla TPEYrojbHMKA), IUIOIIA/b;
YMEHHE OLIEHUBATh pa3Mepbl NPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NPUMEHATh (QOpPMYJBl MEpUMETpa U IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAAN Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuIeIeNNIIea; YMEHUE NIPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHKA,
teopeMmy Iludaropa, TpuroHoMeTpudeckue COOTHOLICHUS JUIs

BBIYHMCJICHUA OJINH, paCCTOHHI/II\/’I, TJIOIIAIeH

12

YMmenue wu300paxarh IJIOCKHE QUIYypsl M HUX KOMOHMHALUH,
MPOCTPAHCTBEHHbIE (PUTYPBHI OT PYKH, C TOMOULIbIO YEePTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WU

CHUMBOJIbLHOMY OIIMCAHUTIO

13

VYMmenune OIICpHUPOBATH IIOHATUAMHU: MPAMOYTOJIbHad CHUCTEMaA
KOOpAuHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa Ha YHCIO, CKaIApHOC IIPOU3BECIACHUC
BCKTOPOB; YMCHHUC MHCIIOJIB30BAaTh BCKTOPbBI W KOOPAWHATHI JIA
MIMpEACTABICHUA JAaHHBIX W PECIICHUA 3aaa4, B TOM YHCJIC U3 APYIrUux

Y4eOHBIX TIPEIMETOB U PEATLHOMN KU3HH

14

YMmeHue OIICPUPOBATHL IMMOHATUAMU: CTOIOHKOBBIE H KPYT'OBBIC

IMarpaMMbl, TaONMUIBL, CpedHee apudmeTudeckoe, MeauaHa,




HauOoJIbIlIee ¥ HAaWMEHbIIIEe 3HAYCHHS, pa3Max UYHCIOBOrO Habopa;
yMEHUE W3BJIEKATh, HMHTEPIPETUPOBATH M  IMPEoOpPa3OBHIBATH
nHPOpPMAIIHIO, TIPEACTABICHHYIO B TaOiHMIIaX W Ha JUarpammax,
OTPaXKAIOIIYIO CBOMCTBA U XaPAaKTEPUCTUKH PEAbHBIX MPOIECCOB U
SBJICHWI, YMEHHE pacCllO3HaBaTh HM3MCHUYHMBBIC BEIUYUHBI B

OKpY’KaroIllleM MHUpe

15

YMeHue onepupoBaTh MOHITHUSAMU: CIYYalHBIA OMBIT (CIy4alHbBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIM HMCXO.M)
CIIy9aifHOTO OTIBITA, CIy4aiiHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HAaXOJUTh BEPOSTHOCTH CIIy4alHBIX COOBITHI B OIBITax ¢
PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHME peIaTh
3a/la4yl METOJIOM OPTraHMW30BaHHOTO Nepebdopa U ¢ UCIOJIb30BAaHHEM
MpaBUjia YMHOXEHUS, YMEHUE OLIEHUBATh BEPOSTHOCTH peaTbHBIX
COOBITUI U SBICHHM, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUM B OKPYXAIOIEM MHPE U B JKHU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €I0 POJIBIO B MACCOBBIX SBJICHUAX

16

YMeHnue BbIOMpaTh MNOAXOASIIMNA W3YYEHHBIH METOJ Ui pelIeHUS
3a/1a4d, IIPUBOAUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HM, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIMCBIBATH OTACIIbHBIE BBINAIOIIMECS PE3YJIbTaThI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKHU KaK HAayKH, IPHUBOJUTH
IIpUMEpBl  MAaTEMAaTHYECKUX OTKPBITMM M HUX AaBTOPOB B

OTE€YECTBEHHOU U BCEMUPHOHN UCTOPUU




INEPEYEHDB DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JieMEHT COJeP:KAHUS

1 Uucrna v BBIYMCIICHUS

11 Harypanbnsle u neinsie yncna. [Ipu3sHaku 1e1MMOCTH LEIIbIX YUCEI

12 OOBIKHOBEHHBIE W JIECATUYHBIE  APOOHM,  TPOLEHTH, OECKOHEUHBIE
' MEPUOIUYECKHE POooH

13 Pammonanbueie uncna. Apu@MeTHYECKHE OIepaludd C  paldOHAIBHBIMHU
' YHCIaMU

14 JleiicTBuTenbHbIe Ynciaa. ApuQMETHUECKUE OINEpaluH C JCHCTBUTEILHBIMU
' YHCIaMU

Ls [TpuOnmkEHHBIC BBIYHUCICHHS, TPABHWJIA OKPYIJICHHS, TPUKHIKA W OICHKA
' pe3yJibTaTa BEIYUCICHUM

2 Anrebpanyeckue BbIpaKEHUsI

2.1 BbykBenHble BrIpaskeHUs (BBIPAKEHUS C TIEPEMEHHBIMHU)

2 Crenenp ¢ nenbiM nokaszareneM. CTENeHb € palMOHAIBHBIM IOKa3aTeJIeM.
' CBoiicTBa cTerneHn

2.3 MHorousneHsl

2.4 Anrebpanyeckas 1poob

”E Apudmernueckuil  KOpeHb ~ HaTypalbHOM  cremeHu.  JlelfictBusa ¢
' apuMeTUYECKUMHU KOPHSMHU HATYpaJIbHOU CTETIEHU

3 VYpaBHEeHUs 1 HEPABEHCTBA

31 Lenple u apoOHO-panmoHanbHbie ypaBHeHHs. CHUCTEMBI U COBOKYITHOCTH
' YPaBHEHUH

32 Lenbie n apoOHO-panMoHabHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Perrenue TeKCTOBBIX 33724

4 UucnoBsle MOCIE0BATEIBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIE0BATEIbHOCTEH

42 Apudmerndeckas u TreoMmerpuueckas mporpeccur. Dopmysna  CIOXKHBIX
' MIPOLICHTOB




DOyHKIUH

OyHKIUA, CrmocoObl 3amaHus  (YHKIIHH.

I'padpux  Pynkmuu. Oobnacts

orpezeNeHus: U MHOXKecTBO 3HaueHu# ¢pyukiuu. Hynun ¢pyakiuu. [TpomexyTku

5.1. 3HAKOIOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBI U
MUHUMYMBI GyHKuMU. HanGompinee u HauMeHbllee 3HaYeHHE (YHKLIUU Ha
MIPOMEKYTKE

6 KoopanHaTsl Ha IpsAMOM U IJIOCKOCTH

6.1 Koopaunatnas npsamas

6.2 JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTU

7 I'eomerpus

7.1 ['eomeTpuueckue GUrypsl 1 ux cBOMCTBa

7.2 TpeyroapHuk

7.3 MHOroyronsHUKU

74 OKpy>KHOCTb U Kpyr

7.5 W3mepeHune reoMeTpu4ecKux BeJIMYUH

7.6 BexTops! Ha mI0CKOCTH

8 BeposiTHOCTB 1 cTaTHCTHKA

8.1 OnucarenpHasi CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOJIUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka. Anrebpa: 7-i kiracc: 6a30BbIi YpOBEeHB: yueOHUK; 15-¢ nu3nanue,
nepepadoTtanHoe, 7 kinacc/ Maxkapsrues FO.H., Munmtox H.I'., HemkoB K.1. u
np.; nox penakuuent TensikoBckoro C.A., AKIIMOHEPHOE 00IIIECTBO
«M3narenbctBo «IIpocBerieHuey

* Maremaruka. Anre6pa: 8- kitacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ n3nanue,
nepepadboranHoe, 8 kiacc/ MakaperueB F0.H., Munatok H.I'., Hemkos K.W. u
np.; noxa penakmueit Tenskopckoro C.A., AKITMOHEPHOE OOIIECTBO
«3marensctBO «IIpocBemenue

» Marematuka. Anrebpa: 9-i kimacc: 6a30BbIN YpOBEHB: yUeOHUK; 15-¢ n3manue,
nepepadboranHoe, 9 kiacc/ Makaperues F0.H., Munatok H.I'., Hemikos K.W. u
1p.; nona penakiueit TensikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO

«M3parensctBO «IIpocBemenre»

METO/IUYECKHUE MATEPHUAJIBI 1IJIS1 YUUTEJISA

* Maremaruka. Anrebpa: 7-i kiacc: 6a30BbIld ypOBEHb: YUeOHUK; 15-¢ u3nanue,
nepepadoranHoe, 7 kimacc/ MakaperueB 10.H., Munmatox H.I'., Hemkos K.W. u
np.; mox penakmuueit TensikoBckoro C.A., AKIIMOHEPHOE 0OIIECTBO
«3marensctBO «lIpocBemenney

* Maremaruka. Anrebpa: 8-i1 kiacc: 6a30BbIl ypOBEHb: yUeOHUK; 16-¢ u3nanue,

nepepadboranHoe, 8 kiacc/ Makaperue F0.H., Munmatok H.I'., Hemikos K.W. u



np.; oxa penakuuen TensikoBckoro C.A., AKIIMOHEPHOE 00IIEeCTBO
«M3narenbctBo «IIpocBerienue

* Maremaruka. Anrebpa: 9-i1 kiacc: 6a30BbIi ypOBEeHb: yueOHUK; 15-¢ u3ganue,
nepepadoTtanHoe, 9 kinacc/ Maxkapsrues FO.H., Munmtok H.I'., HemikoB K.W. u
np.; mox penakmueit TenskoBckoro C.A., AKIIMOHEPHOE 0OIIECTBO

«3marensctBO «IIpocBemenue

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

1. bubmmoteka L{OK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/



PABOYAS IPOTPAMMA
(ID 6584737)

yueOHoro kypca «I'eomerpusp»

TSt oO0yuaromuxcs 7-9 kKaaccoB



MNOACHUTEJIBHAS 3AIITUCKA

I'eoMeTpusi Kak OJMH M3 OCHOBHBIX pAa3JelIOB IIKOJIBHOW MATEMAaTHKH,
UMEIOLINI CBOEH 1IeNIbI0 00€CIeUNTh U3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aMMHOE pACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3y4eHUs T€OMETPUM HAa YPOBHE OCHOBHOIO
o011ero 00pa3oBaHus 3aKIOYAETCSI B TOM, YTO OOYYaOLIUICS YUUTCS IPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIFOUECHMs, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJIUTH
pacCyXJIeHus «OT MPOTUBHOTO», OTIMYaTh CBOWCTBA OT  IPHU3HAKOB,
(bopMyIMpPOBATH OOPATHBIE YTBEPKIACHUS.

Bropoil 1enpr0 HM3ydeHHs TE€OMETPHUM SBIISIETCS HMCIOJB30BaHME €€ Kak
WHCTPYMEHTA NPHU PELICHWH KaK MaTEMaTU4YECKHUX, TaK W IMPAKTHYECKUX 3aj]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydarouuiics JOJDKEH Hay4duThCA
ONPENENIUTh T€OMETPUUYECKYIO (DUTYypy, ONMHCATH CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAITH IJIOLIAb 3EMENBHOTO y4acTKa, pACCUUTATh HEOOXOIUMYIO JTUHY
OINITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa ajsi aBTOMOOMIISL.
OTOMY COOTBETCTBYET BTOpasi, BHIYUCIMTENbHAS JIMHUSA B U3yYEHUHU I€OMETPUU.
[Ipu pemreHnn 3amay MPaKTUYECKOTO XapakTepa OO0y4aroIIUWCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJETU  pealbHBbIX JKU3HEHHBIX CHUTyalldd, MPOBOJUTH
BBIYMCIICHHS U OLICHUBATh aJIEKBaTHOCTh ITOJIYYEHHOTO PE3YJIbTaTa.

KpaitHe BaxxHO NOAYEPKUBATH CBSI3U TEOMETPUU C JPYTMMU Y4EOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIOIb30BaTh ONPEEICHUs T€OMETPUUYECKUX (puUryp
U TIOHSATUH, IEMOHCTPUPOBATH NPUMEHEHUE MOJIYYEHHBIX YMEHUH B (U3UKE U
TEXHUKE. OTH CBSI3M Haubosnee SpPKO BUIHBI B TeMax «Bekropb,
«Tpuronomerpuueckue cooTHoweHus», «Mertox koopauHat» H  «Teopema
[Tucdaropay.

VYuebnbiit Kypc «['eoMeTpus» BKIIIOUYACT CIACAYIOIIME OCHOBHBIC pa3ieiibl
conepxkanusi: «l'eomerpuueckue Qurypsl M UX CcBoicTBay, «l3Mepenue
F€OMETPUYECKUX  BEIMYUH», «JleKapTOBbl KOOPAMHATBI HA  IUIOCKOCTH,
«BekTopb», «/IBrmkeHus maockocTy, «[IpeodpazoBanus moaoous».

Ha uzyuenune yuebHoro kypca «['eometpusi» orBoautcst 204 yaca: B 7 kiacce
— 68 vacos (2 yaca B Heneno), B 8 kiacce — 68 vacos (2 yaca B Hezeno), B 9 kiacce
— 68 yacoB (2 yaca B HeIEIO).



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

HauanbeHble nonsTust reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YToJ. Buasl
yrioB. BepTukanbHble U CMeXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOT'OYTOJIbHUK. [ lapannenbHOCTh U MEPIEHAUKYIISIPHOCTD MPSIMBIX.

CummMmetpuunsblie purypbl. OCHOBHBIE CBOICTBA 0CeBOM cuMMeTpuu. [IpumMepbl
CUMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE MOCTPOEHHUSI C MOMOIIBIO LUPKYJS W JUHEWKHU. TpEyroyibHUK.
Bricora, Mmenuana, OuccekTpuca, uX CBOMCTBA.

PaBHOOenpeHHBIE ¥  PAaBHOCTOPOHHHMM  TpeyrojbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa W TNpU3HAKU PABHOOEAPEHHOTro TpeyroyibHuka. [lpuszHaku
pPaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NPHU3HAKY MAapaJUIENbHBIX MPAMBIX. CyMMa yTIIOB TPEYTrOJIbHUKA.
BHentHue yriasl TpeyroibHUKA.

[IpsamoyrosibHbI  TpEyroapHUK. (CBOWCTBO MEAMAaHbl MPSAMOYTOJBHOTO
TPEYTroJIbHUKA, TPOBENEHHOM K runoTeHy3e. [[pu3Haku paBeHCTBA IPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB. [IpsMOYTOIbHBINA TPEYTOIBHUK C yTioM B 30°.

HepasencTtBa B reomeTpun: HEPABEHCTBO TPEYrOJIbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yryie U OOJIbIIEH CTOPOHE TPEyroJbHUKA.
[lepnenauKynsp ¥ HaKJIOHHAS.

['eomerprueckoe MecTO TOYEK. buHccekTpuca yriia ©  CepeIVHHBIN
MEPIIEHAUKYJISIP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOpJa M JUaMeTp, HUX CBoicTBa. B3ammHoe
PaCIIOJIOKEHUE OKPYKHOCTU M NpsiMou. KacarenbHas U cexylias K OKPYKHOCTH.
OKpy»XHOCTb, BIIUCaHHasT B Yyroj. BrnucanHas u onucaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoMcTBa. YacTHble
Cllydau MapajijieiorpaMMOB (TIPSMOYTOJIBHUK, pOMO, KBaapar), WX TMPU3HAKUA U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA M MPU3HAKU.
IIpssmoyronbHas Tpanenus.

Meron yaBoeHnuss meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeopemMa O NPONOPLIMOHATIBHBIX OTPE3KAX.

Cpennue TMHUY TpEeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyrojapHuKa.



[lonobue TpeyronbHUKOB, KO3Pduiment nogodus. [IpuszHaku mnomoOus
TPEYrojabHUKOB. [IpuMeHeHne noao0us Npu peleHUH MPaKTUIECKUX 3a/]1a4.

CpoiicTBa miomaae reomerpuueckux Guryp. DopMmynbl Ui IIIOLIAAN
TpeyrojbHHKa, MapamienorpaMMa, pomba u Tpamnenuu. OTHOIIEHHE IIIOMAAeH
oA0OHBIX GUTYP.

Boruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pereHun
MPAKTHYECKHX 3ajad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro YIJIa IMpPSIMOYIOJbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuUroHOMETpuUecKue (QyHKUUU
yrioB B 30, 45 n 60°.

Bricannbie 1 IIEHTpabHBIE YTIIBI, YTOJ MEXTy KacaTeIbHOU M XOPAOU. YTIIbI
MEXIYy XOpJaMU M CEeKyIIMMH. BrucaHHbIE M ONUCAaHHBIC YETHIPEXYTOIbHUKH.
B3aumHoe pacrnonoxxeHue ABYX OKpykHocTel. Kacanue okpyknHocteil. OOmune
KacaTelbHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIbI MPUBEACHUS.

Pemenune tpeyronpHnkoB. Teopema KOCUHYCOB U T€OpEMa CUHYCOB. PelieHue
IIPAKTUYECKUX 3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue nogodus. [ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O mNPOU3BEIEHUM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTEe KacaTEIbHOM.

Bektop, mimHa  (MOAynb)  BEKTOpA,  COHANPABICHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OI€pallMd HaJ BeKTopaMmu. PasnoxkeHue BeKkTopa 1O JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTOpa. CKaaspHOE MPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JIlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTU. Y PaBHEHHUS MIPSAMON U OKPYKHOCTH B
KOOpAMHATAaX, MEPECEUYCHUE OKPYKHOCTEM M HpsMbIX. MeTon KoopavHaT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JJTMHA OKpYKHOCTHU. [ pagycHas v paguanHas
Mepa yrIja, BBIYMCIEHUE IJIMH Ayl OKpyxkHocten. Ilmomane kpyra, cekropa,
CErMEHTA.

JIBM>KeHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpHH (Guryp (dieMeHTapHbIe
npeactasienus). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MpOrpamMMbl Y4YeOHOro Kypca
«I"eomeTpus» XapaKTEPU3YIOTCS:

1) maTpuoTHYEeCKOe BOCIUTAHUE:

IPOSIBJICHUEM HMHTEpeca K TMPOLNUIOMY M  HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, UEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUNCKOW MAaTEMaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ITHX
JOCTHKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpaKAaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIMUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IrpaKIaHUHA U peaju3aluu ero
npaB, NPEICTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHMPOBAHUSA
Pa3INYHBIX CTPYKTYp, SBJIEHUH, MPOLELYP IpakJaHCKOTO 00IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO STHUECKUX MPOOJIEM, CBI3aHHBIX
C IPAKTUYECKUM IPUMEHEHHEM JIOCTMIKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHHH MPaKTUYECKUX 3a7ad
MaTE€MaTU4YECKOM HaNpaBJICHHOCTH, OCO3HAHMEM BA)XHOCTU MaTEMaTUYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEM JKU3HU [JIsl YCHEIIHOM MpodeccrHoHaIbHOM
NEATEIbHOCTH W Pa3BUTUEM HEOOXOJUMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
OCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, pPEUIeHUH, pacCyX JACHUH, YMEHHUIO BHJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 TTO3HAHUSI:

OpUEHTallMeld B JIE€ATEIIbHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MAaTEMAaTHUYECKOW HayKu Kak cdepbl YeloBeuecKou
JEATEIbHOCTH, 3TANloOB €€ pa3sBUTHA U 3HAYMMOCTH JUISl Pa3BUTHUS LUMBHIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKW U MATEMAaTHUYECKOW KYJIBTYpPOH KakK CpelICTBOM
NO3HAHWS MHpA, OBJAJECHUEM MPOCTEHIIMMH HABBIKAMU HCCIEI0BATEIBCKON
NESATEIIHOCTY;



6) ¢usuueckoe BocnuTaHue, (POpMHUPOBAHHE KYJLTYPbI 310POBbSI H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO NPHUMEHATh MaTEeMAaTUYECKUE 3HaHHWS B HMHTEpEcax CBOETO
3I0pOBBS, BEIEHUSA  370pOBOrOo  oOpa3a  KU3HM  (340pOBOE  IHUTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATUH U OTIbIXa, peryisipHas (¢uznyeckas
aKTUBHOCTD ), C(OOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHIEM CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eJoBeKa;

7) IKOJIOTHYECKOE BOCTIUTAHUE:

OpUEHTalMEN Ha IPUMEHEHNE MaTeMaTHUYECKUX 3HAHUM JIJIs pelIeHUs 3a/1a4 B
00J1acTU COXPAaHHOCTH OKPYXaroIIe cpelibl, IIIAHUPOBAHUS ITOCTYIIKOB U OLEHKU
UX BO3MOXHBIX MMOCIEACTBUI ISl OKPYKAIOIIEH CPEbl, 0COZHAHUEM TJI00ATHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUs;

8) amanTanusi K U3MEHSIOIHUMCS YCJIOBHSAM COLMAJIBbHON M MPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUTbCA y IPYIHX JIOJAEH, NpuoOpeTaTb B COBMECTHOW JESTENIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAUMOCTBIO B (DOPMHpPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE
bopMyaMpoBaTh UAECH, TOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJIECHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUUW U
KOMIIETEHTHOCTEMH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPHUHMMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIHUA KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMble pEelIeHUs] U ACHCTBUSA, (GOPMYIMPOBATh M OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE NeiHCTBUA

ba3oBble 1ornueckue aAefcTBU:

e BBIABIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHWA MEXIy IOHATHIMH, (OPMYIHPOBATH
OTpEENICHUs]  TIOHSTHM,  YCTAHABIMBATh  CYIICCTBEHHBIM  TPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATH, (OpMyIHpOBaTH U  MPEOOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE,
YCIIOBHBIE;



BBEISIBIIATH ~ MAaTEMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTUBOpeursl B (¢aKkTaxX, HaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npejiaraTh KpUTEPUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHIA;
JIeNnaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

pa30upaTh OKa3aTebCTBA MAaTEMATHUECKUX YTBEPKICHUHN (MPSMBIE B OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIIEHO HECIIOXKHBIC T0KA3aTelIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATH APTYMEHTAIUIO, MPHUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelmieHuss ydeOHOW 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEUICHUs, BbIOMpaTh HauOoJiee TMOAXOAAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Bba3oBnle ucciaenoBarTebCKue 1eMCTBYA.

WCITOJIB30BaTh BOMPOCHI KaK HCCICAOBATEIIbCKUH WHCTPYMEHT ITO3HAHMUS,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIONIME MPOTUBOpPEUHE, MpoOIemy,
CaMOCTOATENILHO YCTAaHaBJIMBaTh KMCKOMOE U JaHHOoe, (HOpMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

IPOBOJAUTH IO CaMOCTOSATENBHO COCTABICHHOMY IUIaHY HECIIOXKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;
CaMOCTOATENBEHO (POPMYIUPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
NPOBEAEHHOTO HAOMIOACHMSI, HMCCIEAOBAHUSA, OIEHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaK¥KEe BBIJIBUTaTh
MIPEATNOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBJISITH  HEJIOCTATOYHOCTh M M3OBITOYHOCTH HWH(GOpPMAIMHU, aHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOWpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
UHGOPMAITHIO PA3TMYHBIX BUAOB U (HOPM MIPEICTABICHHUS,

BBIOMpATh (OpMy TIpencTaBiieHUs WHOOpPMAIMU U HWIUIIOCTPUPOBATH
peliaemMbie  3aJladyd  CX€MaMM, JAuarpaMMaMiy, HWHOW Tpadukoll U ux
KOMOWHAITUSMU,

OIICHMBATh HAAEKHOCTh HH(OpPMAIMK MO KPUTEPHSAM, MPEII0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKaTHBHBIE yHUBEPCAJIbHbIC YYeOHbIe AeiicCTBUS:

BOCIIPUHUMATh U (hOPMYIUPOBATH CYKIECHHSI B COOTBETCTBUU C YCIOBUSIMU
¥ 1eNIIMU OOLIeHHMS], ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS MO XOAYy PELICHUS
3aJ1a4l, KOMMEHTUPOBATh NOJyUYEHHBIN PE3yJIbTaT;

B XO7Ie 00CYK/IEHHUs 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh UJIEH, HAICJICHHBIE HA MOUCK
pELIEeHNUs, CONIOCTABIIATh CBOU CY>KJIEHUS C CYKIECHUAMHU IPYTUX YYACTHUKOB
nuanora, oOHapyXMBaTh pa3iMuule U CXOJCTBO IMO3ULUN, B KOPPEKTHOU
(dopMme popMyIHpOBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;

IPENCTABIATh PE3YJIbTAThl PELICHUS 33]a4H, SKCIIEPUMEHTA, UCCIIET0BAHMS,
MPOEKTa, CAMOCTOSITENILHO BBIOUPATh (hOpPMAT BBICTYIUICHHS C YUETOM 3aau
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh U UCIOJIB30BaTh PEUMYIIECTBA KOMAHIHON U WHIUBUyJIbHON
paboThI MpU pEIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, MJIAHUPOBATH OPTraHU3ALUIO
COBMECTHOM paboThl, pacnpenensTb BHUIbI padOT, JOrOBAPUBATHCH,
oOCyKIaTh MPOILECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIFO/ICH;

y4acTBOBaTh B TIpPyHmnoBbIX (opmax padoTel (0OCykJeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBbI U JPYTHE), BBIIOJIHATH CBOIO YaCTh pabOThI
U KOOPIMHHMpPOBAaTb CBOM JEWCTBHS C JPYTMMH YJI€HAMU KOMAaH/IbI,
OLIEHMBaTh KAaueCTBO CBOEr0 BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHMBEpPCAJIbHbIC Y4eOHbIC ACHCTBUA

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH, aJTOPUTM PEIICHHS 3adaud (WM ero
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PECYypCoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTb M KOPPEKTUPOBATh
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN MHTEJJIEKT:

BJIJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECcca U pe3ysbTara
peleHns MaTeMaTUIEeCKOM 3a/1a4u;

MPEABUAETH TPYIHOCTHU, KOTOPBIE MOT'YT BOSHUKHYThH IIpU PELLICHUHN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 7 KJjacce OOy4arolluMicsa TMOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacmo3HaBaTe W3y4deHHBIE TEOMETpUYECKHE (UTYPBI, OINPEACIATh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TEOMETPHUECKHE (QUTYpPHI, BBITIOIHATH
YEPTEXKHU MO YCIOBHUIO 3a/1a4n. VI3MepsATh TMHEWHBIE U YIJIOBbIE BEIMYUHBL. PemaTh
3a/1a44 HA BBIYHUCIICHUE JJIMH OTPE3KOB U BEJINYWH YTJIOB.

Henatb rpyOyl0 OIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYMH MPEAMETOB B
peabHOM KU3HMU, Pa3MEPOB MPUPOIHBIX OOBEKTOB. Paznmuyarh pasMmepbl 3TUX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh 4epTEXKH K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCs NpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BATH
MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOIHLHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOANTE JTOTMYECKUE PACCYKICHUSA C MCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonmp30BaThCs NpU3HAKAMU PABEHCTBA IIPSMOYTOJIBHBIX TPEYTOJBbHUKOB,
CBOVMCTBOM MEJUAHBI, IPOBEAEHHON K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELLIECHUY I'€OMETPUUECKUX 3a/1a4.

OnpenensiTe napaiiebHOCTh MPSIMBIX C TOMOIIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. OnpeaensaTh NapajuieIbHOCTh MPSAMBIX ¢ TOMOIIBIO paBEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYTOU MPSMOM.

Pemrars 3amaumn Ha KeTyaToM Oymare.

[TpoBOAUTH BEIYUCIICHUS M HAXOAUTH YUCIIOBBIC M OYKBEHHBIE 3HAUEHUS YTIIOB
B F'€OMETPUYECKUX 3a7adyax C HCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpU TIEPECEUECHUU JIBYX
MapajyIeIbHBIX MPAMBIX CEKYIIEeH. Pemars nmpakTuueckue 3aadyd Ha HaXOXKICHUE
YIJIOB.

Bnagete moHSATHEM TE€OMETPUUECKOrO MeECTa TOYEK. YMETh OINPEAesaTh
OMCCEKTPUCY yIJia U CEPEIMHHBIA MEPIEHANKYIISP K OTPE3KY KaK TeOMETPUUYECKUE
MECTa TOYEK.

@opMynupoBaTh ONPEHECICHUS OKPYKHOCTHU WM Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IMPUMEHATH 3TH CBOMCTBA IIPU
pELICHUY 3a1a4.

Bnagete moHsiTHEM ONMUCAHHOW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonp3oBaThcs (akTamMu O TOM, UYTO OHMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEIUHHBIE
MEPIIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnaners noHsiTHEM KacaTENbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
MEPIEHINKYJIAPHOCTH KacaTeJIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.



[Tonb30BaThCAd NPOCTEHIIMMU T€OMETPUUYECKUMH HEPABEHCTBAMU, TIOHUMATh
UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHUS C MOMOIBIO [IUPKYJIS U
JIMHEWKHU.

K koHny oOyueHus B 8 Kiacce oOydaromuiicss MOIY4MT CIEAYIOLIUE
IpEeIMETHBIE PE3YJIbTAThI:

Pacrio3HaBaTh OCHOBHBIE BHJbBl YETBHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUIEHUH T€OMETPUUECKUX 3aa4.

[IpuMeHATh CBOMCTBAa TOYKHM IEPECEUEHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B pEIICHUH 3ajay.

BitageTs noHATHEM CpEIHEN JIMHUM TPEYTOJbHUKA U TPAlleU, IPUMEHATH UX
CBOMCTBA IIPU PELICHUU reoMeTprdeckux 3agad. [lomp3oBaTecsa Teopemoit Daneca
U TEOPEMON O NPOMOPLHOHATIBHBIX OTpPE3KaX, MPUMEHATh WX JUIS PELIEHUs
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKY TOJ00USI TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKHUX
3a1ad4.

[lonb3oBaTbea Teopemoit Iludaropa g pemieHus TeOMETPUYECKHX U
pakTUYecKux 3a7a4. CTpOUTh MaTEMAaTUYECKYIO MOJIEIIb B MPAKTUYECKUX 3a/1a4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Bragete NOHATHSAMU CHHYyCa, KOCHMHYCa M TaHI€HCAa OCTpPOrO yria
IPSIMOYTOJIBHOTO TPEyrojabHUKA. 110J1630BaThCA 3TUMM NOHATUSAMU JUIS PELUEHUS
MPaKTUYECKUX 3a]1a4.

Beruucnars (pa3nuuHbiMUA crioco0amu) IJIOIIaAb TPEYroJbHUKA U TUIOMIAIN
MHOTOYTOJNBHBIX  Guryp (Moab3ysich, TJ€ HEOOXOIUMO, KAJIbKYJIATOPOM).
[IpuMeEHSATh MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Brnagere NOHATUSMU BIHCAHHOTO M LIEHTPAJIbHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriaxX MeXAy XOpAaMH (CEKYyIIMMH) U YIJIe MEXIY
KacaTeIbHOM U XOPJAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

Bragete moHATHEM ONMCAHHOTO YETBHIPEXYTIOJbHHKA, NTPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA [TPU PEILIEHUH 3a]1a4.

[IpuMeHATh MONy4YeHHBbIE 3HAHUS HA NMPAKTUKE — CTPOUTH MATEMAaTHUYECKHE
MOJIENIU JIJIS 3a/1a4 peabHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TPUMEHEHUEM IMOAOOMS U TPUTOHOMETPUM (TMOJB3YACh, TIAe HEOOXOAUMO,
KAJIbKYJISITOPOM).

K koHuy o0yueHuss B 9 kjacce oOyd4aromuiicss MOJYYHUT CJIEAYIOLINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaThb TPUTOHOMETPUYECKHE (YHKIIMM OCTPHIX YIJOB, HAXOIUTh C HUX
IOMOUIBIO Pa3JIMYHBIE DJIEMEHThl MPSMOYIOJBHOIO TPEYTrOJbHUKA («pEIICHUE



IPSIMOYTOJIBHBIX TPEYTOIBLHUKOBY). HaX0aHuTh (C MOMOIIBIO KaTbKYJISTOPA) JUTHHBI
Y YTJIBI U1l HETaOIMYHBIX 3HAUEHUH.

[Tonb30BaTbes GopMynaamMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM U1 HAaXOXJACHUS COOTHOLIEHUH MEXIY TPHUTOHOMETPUYECKHUMHU
BEIIMYMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JJIl HAXOKJEHUS pa3IN4HbIX
3JIEMEHTOB TPEYrOJIbHUKA («PEUIEHHE TPEYroJbHUKOBY»), NPUMEHATh HUX IpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Brnanets nonatusimu npeoOpa3oBaHus Mo100Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. Ilonb3oBaTbest cBOWCTBaMU NOA00MS IPOU3BOJIBHBIX (GUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWUThb YIJIbl Y MOAOOHBIX Quryp. IlpumeHsTsH
CBOMCTBa MOMOOMS B MPAaKTHUYECKHX 3ajJayax. YMETb NPUBOJIUTH MPHUMEPHI
NOJI00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonb30BaThCA TEOpEMAMU O MPOU3BENCHUH OTPE3KOB XOPJ, O IPOU3BEACHUHU
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHUMAaTh MX TEOMETPUUECKHM M (PU3NUECKHIl
CMBICII, MPUMEHATh HMX B PEIICHUM TEOMETPUYECKHX M (PU3NYECKHX 3aJau.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUSI ITTUH U YTJIOB.

[Tonb30BaThCA METOAOM KOOPAMHAT Ha IJIOCKOCTHU, IPUMEHSITH €TI0 B PELICHUU
reOMETPUUYECKUX U MPAKTUUECKUX 3ajau.

Bnagerp mOHATHSAMM TPAaBUJIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI IYTH OKPYXXHOCTH U PaJMaHHONW MEpHI YT, YMETh BBIYHUCIATH IUIOLIAIb
Kpyra u ero yacteil. [[puMeHsTh moJy4eHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxomuth ocu (MM LEHTPHI) CUMMETPUU (PUTYP, TPUMEHSTH JBUKCHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHsTh MOJy4eHHbIE 3HAaHMSI HAa MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJIENIU JIJIS 3a/1a4 peajbHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHUEM NOJ00US M TPUTOHOMETPUYECKHX (YHKUMKI (MMOIB3YSCh, THE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uu@poBbIe
Ne ni/m P Konrpoasnbie | Ilpakrnuyeckue (nucpp )
NPOrpaMMbIl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
[Tpocreiimue reomeTpuyeckue GUrypsl 1
1 I/I)I(D cBoncTBa. 3me erl)me reOMeqT) Hzicxnx 14 bubamorexa HOK
' p P https://m.edsoo.ru/7f415e2e
BEJINYMH
bubmuorexa [JOK
2 Tpeyrombici 22 L https://m.edsoo.ru/7f415e2e
3 [TapamiensHbIe IpsIMBIE, CyMMa yIJI0B 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb U KpyT. [ 'eomeTpuyeckue 14 1 bubnnorexa [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6nmmoreka [JOK
5 IT i 4 1
OBTOpCHIE, 0000UICHHE sHaRHil https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO HACOB I10 68 4 0
I[TPOI'PAMME



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

8 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uudposBbie
Ne o/m P Kontpoanusie | IIpakruyeckue (mucpp )
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
n bubnuoreka [IOK
1 HerbipExyrombHitici 12 1 https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 MIPOIMOPLIMOHANIBHBIX OTPE3KaX, MOJ00HbIE 15 1 bromiorexa LIOK
poriopht P e https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Inomans. Haxoxaenue miomanein
3 Tpe HIOJfLHI/IKOB u fmoro OJII:HSIX ¢bur 14 1 bubmmorexa [IOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX Guryp
4 Teopema I[Tudaropa n Hauana 10 1 bubmuoreka [LIOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYTl B OKpY>KHOCTH. Brincanusle u
5 OIMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubnnoreka [IOK
Kacarenbnsle k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bubnunorexa [IOK
6 IT i 4 1
OBTOPCHHE, 0000MeHHE SHAHHI] https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68 6 0



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

9 KJIACC

KoauuecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne o/m P Kontpoasnsie | IlpakTudeckue (witcpp )
NPOrpaMMbIl Bcero o0pa3zoBaTrejbHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmmoreka [JOK
CUHYCOB. PelieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpaszoBanue nogooust. Metpudeckue 10 1 bubnuorexa [LIOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnuoreka [JOK
3 B 12 1
SITOpBL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[TpaBwIbHBIE MHOTOYTOIBHUKH. JIJTHHA
5 01? HOCTH U TUTO y; b Kpyra 8 8 bubnmorexa LIOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
bu6nunoreka [IOK
6 JlBIKeHIA WWIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 06001IeHNE, CUCTEMATH3AIHS 7 9 bubmuorexa [LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl

6

I'eomerpus

6.1

Pacrnio3HaBaTh n3ydeHHbIE T€OMETPUUYECKUE (PUTYPBI, ONPEAEIATh UX
B3aMMHOE€ pAaCIIOJIOKEHUE, M300pa)xkaTh reoMeTpudeckue (urypsl,
BBINOJIHATh YEPTEXKH [0 YCIOBMIO 3a/aud. M3mepsATh JTUHENHbIE U
yIJI0BbI€ BENUUUHBL. PemaTh 3ajauy Ha BHIYMCIEHUE JUIMH OTPE3KOB

1 BCJIMYMH YTJIOB

6.2

Jlenatp rpy0yI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJTMYHH IPEAMETOB B
peaIbHOM JKU3HU, pa3MEpoB MPUPOJIHBIX OOBEKTOB. Paznnyare

PasMEPLI 3TUX 00BEKTOB I10 MOPAAKY BEJIMYHMHBI

6.3

CTpOI/ITL YCPTECIKU K TCOMCTPHUICCKUM 3aaa4aM

6.4

[Tonb3oBatbCst IIPU3HAKAMH paBeHCTBA TPEYrOJIbHUKOB,
HCIIOJIB30BATh OpU3HAaKM M CBOMCTBA  PaBHOOEIPEHHBIX

TPEYrOJIbHUKOB IIPH PELICHUH 3a1a4

6.5

HpOBOI[I/ITI) JJOTUYCCKHEC PaCCyKICHUA C HCIIOJIb30BAaHUEM

reOMETPUUYECKUX TEOPEM

6.6

Ilonw3oBaThCA IMPpU3HAKaMU PpaBCHCTBA MPAMOYT'OJIBHBIX
TPECYTrOJIbHUKOB, CBOMCTBOM MCIHAHBbI, HpOBG)IéHHOﬁ K THIIOTCHY3€C

IpAMOYT'OJIBHOTO TPCYTOJIbHHUKA, B pCHICHUHU I'COMCTPUICCKUX 3a1a1

6.7

Onpenenars napamieNbHOCTh NPSIMBIX C TOMOIIBIO YIIIOB, KOTOPBIE
oOpa3zyer ¢ HUMH cekyias. OnpeaensiTe NapayieIbHOCTh IPSIMBIX C
MOMOIIIbIO PAaBEHCTBA PACCTOSTHUN OT TOUYEK OJJHOM MPSIMOM J10 TOUEK

JPYrou MpsiMon

6.8

Pemate 3amaun Ha KeT4aToi Oymare

6.9

[IpoBOANTH BBIYMCIEHHUS U HAXOJIUTh YHCIOBBIE U OyKBEHHBIE
3HA4YECHMsS YIVIOB B IEOMETPUYECKUX 3a7ad4ax C HCIOJIb30BAaHUEM
CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX TPU MEPECEUYCHUN [BYX MapaUICIbHBIX MPSIMbIX

cekymei. Pemare npakTuueckue 3ajauy Ha HaXOKJCHUE YTJIOB




6.10

Brnanerp TmoOHATHEM TE€OMETPUYECKOTO MeCTa TOYeK. YMETh
OTIpECIATh OMCCEKTPUCY yIia W CEPEeIUHHBIA TEPIEHIUKYISP K

OTPE3KY KaK reOMETPUUECKHE MECTa TOUEK

6.11

@opMynHpoBaTh ONpPENEICHUS OKPYKHOCTH M Kpyra, XOpIbl U
JMaMeTpa OKPYKHOCTH, II0JIb30BATbCS HMX CBOWCTBAMH. YMETh

IIPUMEHATH OTU CBOMCTBaA IIpU pCUICHUHA 3aJa4

6.12

Bnagers moHsTHEM OMMCAaHHON OKOJIO TPEYroJbHUKA OKPYKHOCTH,
yMeTb HaxoAuTh e€ ueHtp. llomp3oBaThcs (akTamMu O TOM, UTO
OHMICCEKTPUCHI YIIIOB TPEYrOJIbHUKA NIEPECEKAOTCSI B OJJHOU TOYKE, U
0 TOM, YTO CEpPEIMHHBIE NIEPIECHIUKYISIPI K CTOPOHAM TPEYTOJIbHUKA

IEPECEKAIOTCS B OJHOM TOUKE

6.13

Bnagers nonsTuem KacaTeJIbHOM K OKPY’KHOCTH, II0JIb30BATbHCA
TeOpCMOﬁ 0 TCPINCHAUKYIIIPHOCTH KacaTeJILHOM M| paauyca,

HpOBe,I[éHHOFO K TOYKC KaCaHHA

6.14

ITons30BaThCA HpOCTCfIIHHMH rCOMCTPUYCCKUMHU HCPABCHCTBAMMU,

IIOHHMMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOIII/ITI) OCHOBHBIC TCOMCTPHUYCCKUC IIOCTPOCHHA C IMOMOLILIO

LUAPKYJIS U JINHEHKH

8 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BHIBI quLIpéxyr OJIbBHHUKOB, UX 3JICMCHTHEI,

M0JI30BaThCS UX CBOMCTBAMU IpH pCHICHUN T'COMETPUUYCCKUX 3ada4

6.2

HpI/IMCHHTL CBOMCTBA TOYKH MNEpeCCUCHU MEAWaH TPECYroJlbHUKa

(TIeHTpa Macc) B pelICHUH 3a1a4

6.3

Bnaners moHATHEM CpeaHEW JIMHUM TPEYTrOJIbHUKA W TpAICLUH,
NPUMEHATh MX CBOMCTBA IMPHU PEIICHHUH TE€OMETPUYECKHX 3ajad.
[Tonp3oBatbcs Teopemoit aneca U TEOPEMOM O ITPONIOPLUUOHAIBHBIX

OTpPEC3KaX, NPUMCHATL UX IJIA PCIICHUS NPAKTUICCKUX 3ala4




6.4

[IpumeHsTh TpU3HAKK TOAOOMS TPEYrOJIbHUKOB B  pEIICHUH

TCOMETPHUYCCKUX 3a1a4

6.5

ITonp3oBatbest Teopemoit [Iudaropa ist pereHns: reoMeTpUIecKuX U
IpakTU4eckux 3agad. CTpoUTb MaTeMaTHYECKyl0 MOJENb B
IIPAKTUYECKUX 3a7a4aX, CAMOCTOATEIBHO AEJIAaTh YEPTEK U HAXOIAUTh

COOTBCTCTBYIOIIUEC NJIMHBI

6.6

Bnagers nmoHATHAMHU CHHYCa, KOCMHYCa W TaHICHCA OCTPOro yrijia
IpsAMOYI'OJIbHOT'O TPEYT'OJIbHUKA. Ilonp30BaTbCA 3TUMU ITOHATHUSIMU

IJIA pCHICHUS NPAKTUYICCKUX 3a1av

6.7

Boruucnsate (pa3nuuHbIMU CIIOCOOAMM) TIJIOMIAb TPEYTOJIbHUKA W
IUIOM[AAM MHOTOYTOJBHBIX (GUryp (MONB3YsACh, TlEe HEOOXOIUMO,
KJIbKYJIATOPOM). [I[pUMEHSITh TTOJIy4eHHBIE YMEHHUSI B IPAKTUYECKUX

3aJadyax

6.8

Brnagerp NOHATHMSAMM  BIHUCAHHOTO M LIEHTPAJIBHOIO  yIJa,
WCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yIiax MEXAy XopJaaMu
(cexymmmu) U yriie MexIay KacaTelbHOW U XOPIOW TP pEelICHUH

TCOMCTPHUUCCKHUX 3aaaqd

6.9

Bnanere MmoHATHEM OIKMCAaHHOIO I-ICTIJIpéXer.]'I]':;HI/II(a, IIPUMCHATD

CBOMCTBA OIIMCAaHHOI'O IIEET]':;I]I)éXYTOJ'HpHI/II(El IIpU pCUICHUH 3a1a4

6.10

HpI/IMeHHTB MOJIYYCHHBIC 3HAaHHUA Ha IPAKTUKEC — CTPOUTH
MaAaTeMaTU4YCCKUEC MOJCIIN JId 3ada4 peaHLHOﬁ JKU3HU U IPOBOAUTH
COOTBCTCTBYIOIIHUE BBIYHCIICHHUA C TMPUMCHCHUCM HO)IO6I/I$I n

TPUTOHOMCTPUU (HOJ'ILSYHCB, rac HCO6XOI[I/IMO, KaJ'IBKyJ'ISITOpOM)

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJIUTH C UX
ITOMOIIBIO PA3JIMYHBIE DIEMEHTHI IPSIMOYTOJBHOIO TPEYTOJIbHUKA

(«pemieHne TPSAMOYTOJIBHBIX — TPEYTrOJIbHUKOBY»). Haxomute (c




MOMOIIBI0  KANBKYJSATOpA) JUIMHBI M YIJIBI JUIS  HETaOJIMYHBIX

3HAUYEHUH

6.2

Ilonw3oBarTbes (bOpMy.]'IaMI/I IIPUBEACHUA u OCHOBHBIM
TPUTOHOMCTPHUYECCKHUM TOXACCTBOM IJI HAXOXKACHUA COOTHOIICHUI

MCKAY TPUTOHOMCTPHUYCCKUMU BCIIMUMHAMU

6.3

Hcnonb30BaTh TEOpEeMbl CHHYCOB UM KOCHMHYCOB JJISI HAXOXKICHHS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («pEeIlIeHNEe TPEYTrOJIbHUKOBY),

IPUMEHATH UX ITPU PCIICHUH IT'COMETPHUICCKUX 3ada4

6.4

Brnaners moHsATHSMH NTpeoOpa3oBaHusi OO0, COOTBETCTBEHHBIX
3JIEeMEHTOB MOA00HBIX (uryp. ITob30BaThest CBOMCTBAME T10100US
MIPOU3BOJILHBIX (DPUTYP, YMETh BBIUYUCIATH JUTHHBI M HAXOJIUTh YIJIBI Y
noto0HBIX Guryp. IlpuMeHsITh CBOHCTBA MOAOOHS B MPAKTUYCCKUX
3ala4ax. YMeTb MPHUBOJIUTH NpUMEpbl NOM00HBIX ¢uryp B

OKpYyKaromeM Mupe

6.5

ITonp3oBaThCs TCOPEMaMH O IIPOU3ZBCACHHH OTPEC3KOB XOpH, O

MMPOU3BCACHUN OTPE3KOB CCKYILINUX, O KBAApPATC KacaTeJIbHOM

6.6

[Tons30BaTbCcst BEKTOpamMH, IIOHMMATh WX TE€OMETPUYECKUHA U
¢bu3n4yeckuif CMBICH, MPUMEHATh UX B PELICHUU I€OMETPHUUECKUX U
¢usnueckux 3aad. [IpuMeHsTh CKalIsipHOE MPON3BEIECHUE BEKTOPOB

IJId HAXOXKACHUA IJIMH U YIJIOB

6.7

ITonp30BaThCSI METOAOM KOOpAWHAT Ha INIOCKOCTHU, IPUMCHSATH €TO B

PpCeHICHUU I'COMETPUUCCKUX U MMPAKTUYCCKUX 3adaY

6.8

Brnagers NOHATHAMU NPaBUIBHOIO MHOTOYIOJBHHKA, JJIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTHM M PaJWaHHON Mephl yria,
YMETh BBIUMCIATH IUIOMIAAb Kpyra M ero vacreu. I[Ipumensts

MOJIYUYCHHBIC YMCHHUSA B IIPAKTUYCCKUX 3a7Javdax

6.9

Haxomute ocu wnM LEHTpbl CUMMETpUHM (Uryp, NPUMEHSTH

ABUMIXKXCHUA IIJIOCKOCTHU B HpOCTCfIHIPIX ClIydasax

6.10

HpI/IMeHHTI) MOJIYYCHHBIC 3HAHUA Ha MPAKTUKE — CTPOUTH
MaAaTEMAaTHUYCCKUE MOACIN JJId 3a1a4 peam,Hoﬁ KU3HH U IPOBOJUTH

COOTBETCTBYIOIIUC BBIYUCICHUA C IMPUMCHCHUCM HO)IO6I/I$[ n




TPUTOHOMETPHUECKUX (PYHKIMH  (TIOJB3YHICH,

KaJIbKYJISITOPOM )

raie HeoOXOoIuMo,




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsiemMblii 3J1eMeHT COePKAHMS
6 I'eomerpust
HavanbHble nonstst reomerpun. Touka, npsamasi, OTpe30K, JIyd. YToul. Bujel
6.1 yrioB. BeprukanbHble U cMexHble yribl. buccektpuca yria. Jlomanas,
MHOTOYyrojbHUK. [TapamiensHoCTh U NEPIEHIUKYIIPHOCTD PSIMBIX
6.2 Cummerpuunbsle  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpPHUHU.
' [IpumMepbl CHUMMETPHUH B OKpPY>KaroOIeM MUpPE
- OCHOBHBIE NOCTPOEHUSI C NOMOILIBIO LUPKYJIS U JUHEHKH. TpeyroabHUK.
' BricoTa, Mmennana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOenpeHHbI W PaBHOCTOPOHHUI  TpeyroipHUkH. HepaBeHCTBO
' TpEyroJbHUKA
65 CpoiicTBAa W TpU3HAKM pPaBHOOEIPEHHOro TpeyroyibHUKa. [Ipu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
66 CpoiicTBa M mNpu3HAaKW HapawienbHblX HpsiMbiX. Cymma  yrios
' TpeyroibHUKa. BHEIIHUE YIIIbl TPEYTroJbHUKA
[IpssmoyronbHblii  TpeyroiabHUK. CBOWCTBO MEAMAHBI NPSIMOYTOJBHOIO
6.7 TpPEeyrojbHHKa, TMPOBENEHHOM K TUNoTeHy3e. llpu3Haku paBeHCTBa
' MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroIbHBIN TPEYTOJIBHUK C YTJIOM B
30°
HepaBeHncTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OonblieM yrie U Oonbllel CTOpOHE
TpeyroibHuKa. [lepneHaukymsp U HakJIOHHas
69 I'eomerpuueckoe wmecro ToueK. buccekTpuca yria ©W - CepeauHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK
OkpyXHOCTb W Kpyr, XOpJa MW JuaMeTp, HX CBOMCTBAa. BzanMHoe
6.10 pacrojiokeHue OKpyKHOcTH U mpsMoil. KacartenpHas u cekymias K
OKpY>KHOCTHU
611 OxpyKHOCTb, BIIUCAaHHAs B yroi. BrnucaHHas W onucaHHas OKpPYKHOCTH
' TPEYroJbHUKA




8 KJIACC

Kon IIpoBepsieMblii 31eMEHT COAePKAHUS
6 ['eomeTpust
6.1 YersipéxyroasHuku. [lapamienorpaMm, ero Ipu3HaKy U CBOKWCTBA
6.2 [TpstmoyronbHUK, poMO, KBaApaT, UX MPU3HAKU U CBOWCTBA
6.3 Tpamerus, paBHOOOKas — Tpameuusi, €€ CBOWCTBA M NPHU3HAKM.
' [IpssMoyrosbHas Tpanenus
64 Merton ynBoenusi meauansl. LlentpanbHas cummerpus. Teopema Daneca u
' TeopeMa O NMPONOPLMOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUY TPEYyroJibHUKaA U Tparnenuu. LleHTp Macc TpeyroiabHUKa
66 [Tomo6ue TpeyronbHUKOB, KOdpduIueHT noxodus. Ilpusnaku momoOus
' TpeyroiabHUKOB. [IpumeHenne no1o0us npy pelieHuH MPaKTUYECKUX 3a1a4
67 ®opmMynel A8 IUIOWAAM TPEyrojbHHMKa, HapajiesiorpaMMa, pomba H
' Tpaneuun
68 CpoiictBa momaneii reomerpudeckux ¢uryp. OTHOIEHHE IUIOMIANCH
' noJ00HBIX (HUTYp
69 Brruncnenue mionaiel TpeyrojJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTON
. Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pereHuu
' IIPAKTUYECKUX 3a]a4
CuHyC, KOCMHYC, TAaHIT€HC OCTPOrO YIJa MPSMOYIOJBHOIO TPEYTOJIbBHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO. |pUTOHOMETPUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°
6.12 Bnucannble M LIEHTpaiabHBIE YIUIBI, YTOJI MEXJY KacaTeIbHONM M XOPIOM.
' VYTIbl MEXIY XOpIaMU U CEKYIIMMU
6.13 BrnincaHHbIE U ONMCAaHHBIE YETBIPEXYTOJIBHUKI
6.14 B3anmHoe pacnonokeHue ABYX OKpykHOcTed. KacaHue OKpyKHOCTEM.
' OO61ue KacaTelbHbIE K IBYM OKPYXHOCTSIM




9 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS
6 ['eomeTpust
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUIECKOE
' TOXKAecTBO. DOPMYJIBI TPUBEACHUS
Pemenue tpeyronpHukoB. TeopeMa KOCUHYCOB M TeopeMa CUHYCOB. Perenue
6.2 NPAaKTUYECKUX 33/1a4 C HCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [IpeoOpazoBanue nmogoous. [Togo6ue COOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema o mpou3BeIEHNH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB
' CEeKYIIHNX, TeOpeMa 0 KBaJIpaTe KacaTelbHON
Bekrop, mnimuHa  (MOAyNlb)  BEKTOpa,  COHANpAaBJIECHHbIE  BEKTOPHI,
65 MPOTHBOIOJIOXKHO HAlpaBJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEPALMH HaJl BeKTOpamu. Pa3nojkeHue BekTopa 1o AByM
HEKOJUTMHEAPHBIM BEKTOpaM
66 Koopnaunats! BekTopa. CkalsipHOE IPOU3BEICHUE BEKTOPOB, IPUMEHEHUE IS
' HAXOXXJCHUS JJTUH U YTITIOB
JlexapToBbI KOOPAMHATEI HA INIOCKOCTH. Y PaBHEHUS NIPSIMOM U OKPYKHOCTH B
6.7 KOOpJMHATax, epecedeHre OKPYKHOCTEH 1 NpAMbIX. MeTo KOOpAHAT U €ro
pUMEHEHHE
6.8 [TpaBuIbHBIE MHOTOYTOJIEHUKH
6.9 JnuHa okpyXHOCTU. I'pajgycHas U paguaHHas Mepa yria, BHIYHUCIECHUE JUIMH
' JyT OKPYKHOCTEN
6.10 [Tnomane kpyra, cCeKTOpa, CerMeHTa
611 JIBI>KEHUS TUIOCKOCTM U BHYTPEHHHE CUMMETpHM (GUryp (3JeMeHTapHbIe
' npencrasienus). [lapannensusiit nepenoc. IloBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBEPSIEMOro
TpedOBaHUs

IIpoBepsiemble TpeOOBAHUSA K PEAMETHBIM pe3yJibTATAM
0CBOEHNSI 0OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O
o0mero oopazosanus Ha ocHoe ®I'OC

YMeHue ornepupoBaTh MOHATUSMU: MHOXECTBO, MOIMHOMXKECTBO,
olepanyy HajJ MHOYKECTBAMHU; YMEHHE OIEpUPOBATH IOHATHSIMMU:
rpad, cBsa3HBIN Tpad, NepeBO, LUK, IPUMEHITh WX MPH pPEHICHUU
3a/a4; yYMEHHME MHCIOJNb30BaTh TIpadUyecKkoe NpeCTaBICHUE
MHOXKECTB JUISl OMUCAHUS peajbHBIX MPOIECCOB U SBICHUH, TPHU

pelICHUHU 3a1a4 U3 APYyrux y‘le6HI>IX MMpeaAMETOB

YMeHue onepupoBaTh MOHATHSAMU: ONPEEICHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeJIbCTBO; YMEHUE paclo3HaBaThb MCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUsA, NPUBOAUTH INPUMEPBI U KOHTPIPHUMEPHI, CTPOUTH

BbBICKA3bIBAHUA U OTPHULIAHHA BBICKa3bIBaHHI

YMeHnue onepupoBarh NOHATHUAMU: HATYypaJbHOE YHCIIO, MPOCTOE U
COCTABHOE YHUCIJIO, JEIMMOCTb HaTypalbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHCII0, MOJIYJb YUCIa, OOBIKHOBEHHAs poOb U
JecsiITUuHas 1po0b, CTaHIAAPTHBIM BUJ YUCIIA, PAallMOHATIBLHOE YUCIIO,
UppalMoOHAIbHOE YHUCII0, apU(PMETHYECKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JEMCTBHS C YUCIAaMH, CpaBHUBaTh W
yHOpSA0YMBAaTh YHCIA, NPEACTABIATH YWCIA HA KOOPAMHATHOU
MPSIMOW, OKPYIJISITH YHCIIA; YMEHHUE JeJaThb MPUKHUAKY U OLEHKY

pe3yJibTaTa BEIYUCICHUM

YMeHue onepupoBaTh NOHATUSAMHU: CTEIIEHBb C LEIBIM I10KA3aTeleM,
apudmeTnyecKkuil KBaipaTHBI KOPEHb, MHOTOUYJIEH, alire0panyeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHOW CTENeHHU
00JIbIlle €IUHUIIBI; YMEHHE BBIIOJHATH pacu€Thl 1Mo (opmynam,
npeoOpa3oBaHusl ILEJbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPQXKEHUI ¢ KOPHIMU, Pa3I0KEHHE MHOTOWIEHA HA MHOXHUTENH, B
TOM YHCJIE€ C HUCMOJb30BaHUEM (OPMYNI Pa3HOCTH KBAJAPaToB M

KBaJpaTa CyMMBbI U Pa3HOCTH

YMmenue ONCprUpOBaATh MOHATUAMU: YHUCJIOBOC PABCHCTBO, YPABHCHUC

C OJHOM IIEPEMEHHOM, YUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C




[IEPEMEHHOM; YMEHHE PEIIATh JUHEHHbIE U KBAIpAaTHbIE YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHS C OJAHOM MEPEMEHHOU, CUCTEMBbI
JBYX JINHEWHBIX YpPaBHEHUH, TUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U JIPOOHO-pAllMOHATBHBIE HEPABEHCTBA C OJHOM
MIEPEMEHHOM, B TOM YHUCJIE IPU PEUICHUU 3a7a4 U3 IPYTUX IIPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIIOJIb30BaTh KOOPIAMHATHYIO
MPSIMYIO U KOOPJIHWHATHYIO IJIOCKOCTh ISl MU300pa)KEHUS peleHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKIUS, TpaduK GYHKIHH, HYJIHT
GYHKIMHM,  TPOMEXKYTKH  3HAKOINOCTOSHCTBA,  NPOMEKYTKH
BO3pacTaHusi, yObIBaHHWsS, HauOoOJbIIee M HaMMEHbIEE 3HAUYCHUS
GyHKIMM; ~ yMEHHME  ONEpUpPOBaTh  IMOHATHIMU: npsMast
MPONOPIMOHATILHOCTB, JIMHEHHAS (PYHKINS, KBapaTUIHAS (PYHKIHS,
oOpaTHasi NPONOPLMOHAIBHOCTh, Iapadona, THIepOoNa; yMEHHE
ctpouth rpaduku  QYHKIUH, MCIONB30BaTh TpapuKu  UIs
OIIpE/IeTICHUSI CBOMCTB IPOLIECCOB M 3aBUCHMOCTEH, U pEIICHUs
3a1ad U3 APYruxX y4eOHBIX MPEIMETOB M peabHON JKU3HU; YMEHUE

BBIpaXKaTh GOpPMyJIaMH 3aBUCUMOCTH MEX1y BETMUMHAMHU

YMeHue  onepupoBaTb  INOHATHAMH: IIOCJIE0BATENBHOCTD,
apudmernyeckass U TeOMETpUYEecKass IMPOrpeccuH; yMEHHue
UCIOJIb30BATh CBOMCTBA MOCJE0BATENbHOCTEH, (DOPMYJIIBI CYMMBI U
o0111ero 4jaeHa MpU pelIeHUH 3aa4, B TOM 4HCie 3a1a4 U3 JPyrux

Y4eOHBIX TIPEIMETOB U PEATLHOMN KU3HH

YMeHue pemars 3a7aud pa3HbIX THUIOB (B TOM YHUCIIEe Ha MPOLIEHTHI,
IO WM YacTu, NBIKEHHUE, paboTy, IEHy TOBapOB U CTOMMOCTH
MOKYIIOK U yCITyT, HAJIOTH, 33J]a4¥ U3 00JaCTH YIPaBIECHUS TUIYHBIMA
U CeMeWHbIMH (PUHAHCAMU); YMEHHE COCTaBISTh BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA W CHCTEMBI 10 YCJIOBHIO 3ajadH,
HCCIIeIOBATh MOMyYEHHOE PEIICHHE U OIICHUBATh MPaBAONOJ00HOCTh

IMOJIYUYCHHBIX PE3YyJIbTaTOB

YMeHnue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsimas,
Iyd, JIOMaHasl, yToJI, MHOTOYT'OJIbHUK, TPEYroJbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
IPSIMOYTOJIbHBIN TPEYrojJbHHUK, MeIuaHa, OUCCEKTpHCAa M BBICOTA

TPEYrojJbHUKA,  YETHIPEXYTOJBHUK, MapajulesiorpaMM,  poMo,




NpSIMOYTOJIBHUK,  KBajpaT, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTelpHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTYypaMH;
YMEHHE pellaTh 3a/layd, B TOM YHUCIJIE€ U3 MOBCEIHEBHOM JKU3HH, Ha
HaXO0XJAECHUE TEOMETPUUYECKUX BEIMUUH C IPUMEHEHUEM U3YyUEHHbIX

CBOWCTB (puryp u paxkToB

10

YMeHHe OmnepupoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MapaJICTbHOCTh U MEPIEHANKYISIPHOCTD TPSMBIX,
yrojl MEXAYy MpPSIMBbIMU, TEPICHIUKYISAP, HAKIOHHAs, MPOCSKIIUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHUTEIILHO TOYKH W MPSMOM; YMEHHE pacrio3HaBaTh PABEHCTBO,
CUMMETpUIO W mojobue  ¢duryp,  mHapalieIbHOCTh |

NEPHNCHAUKYIIIPHOCTD IIPAMBIX B OKPYKAIOIIEM MHUPE

11

YMeHue onepupoBaTb IOHATHAMM: JJIMHA, PACCTOSHUE, Yol
(BemMuMHA yIiia, CHHYC U KOCHHYC yIJla TPeyrojbHMKA), IUIOIIAb;
YMEHHE OLICHUBATh pa3Mepbl IPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (QOpPMYJBl MEPUMETPa U  IUIOMIAJH
MHOT'OYI'OJIbHUKOB, JJIMHBI OKPY>KHOCTU U ILIOLIAAN Kpyra, ooObema
MIPSAMOYTOJIBHOTO ITapajulelIeNUIea; YMEHUE NIPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHKA,
teopeMmy Iludaropa, TpuroHoMeTpudeckue COOTHOLICHUS JUIs

BBIYHMCIICHUA OJINH, paCCTOHHI/II\/’I, TJIOIIAIeH

12

YMmenue wu300paxarh IJIOCKHE QUIYypsl M HMX KOMOHMHAIUW,
IIPOCTPAHCTBEHHbIE (PUTYPBI OT PYKH, C IOMOIIbIO YEePTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CHUMBOJIbHOMY OIIMCAHUTIO

13

VYMmenune OINICpHUpPOBATH IMOHATUAMH: MPAMOYIroJIbHad CHUCTEMaA
KOOpAuHAT, KOOpAWHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa Ha YHCIO, CKaIApHOC IIPOU3BCIACHUC
BCKTOPOB; YMCHUC MHCIIOJIB30BATh BCKTOPLI W KOOPAWHATHI JJIA
MMpEACTABJICHUA JAaHHBIX W PECIICHUA 3aaa4, B TOM YHCJIC U3 APYIrux

Y4eOHBIX TIPEIMETOB U PEATLHOMN KU3HH

14

YMeHue omepupoBaTh IOHATUSMHU: CTOJIOMKOBBIE M KPYTIOBBIE
IMarpaMMbl, TaOJWIBI, CpefaHee apudMeTHUecKoe, MeanaHa,
HauOoJpllee ¥ HaMMEHbIIIee 3HAUCHHS, pa3Max YHMCIOBOr0 HabOpa;

YMEHHME U3BJIEKaTb, HWHTEPIPETHPOBATH M  IMPeoOpa30OBbIBATH




nH(pOpMalIKIO, MPEJICTaBICHHYI0 B TaOiWIlaX M Ha guarpammax,
OTPaKAIOILYI0 CBOWCTBA U XapaKTEPUCTUKH PEAJIbHBIX IIPOLECCOB U
SBJICHUW; yMEHHME pacrlo3HaBaThb WM3MEHYMBBIC BEJIUYUHBI B

OKpY’KaroIllleM MHpe

15

YMeHue oneprupoBaTh MOHATHUSMHU: CIIydalHBIM ONBIT (CiydaiiHbIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIM HMCXO.M)
CIIy9aifHOTO OIBITA, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTH CIIyYalHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMHU; YMEHHUE peIIaTh
3a/la4yl METOJIOM OPraHMW30BaHHOTO Mepedopa U ¢ HCIOIb30BAHHEM
MpaBUja YMHOXKEHHsS, YMEHUE OLICHUBATh BEPOSTHOCTH PEAbHBIX
COOBITHI W SIBJICHUH, IOHUMATh POJIb TMPAKTUYECKU JOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHUPE H B >KU3HH;
3HaKOMCTBO C IOHSITHEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €TI0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHne BbIOMPATh MOIXOAALIMNA W3YYEHHBIH METOM U PEIICHUS
3a/1a4¥, IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HM, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MATEMATHKU
B HCKYCCTBE, OIIMCBIBATH OTACIIbHBIC BBIJAIOIIHUECS PE3YNIbTATHI,
IIOJIyYEHHBIE B XOJI€ Pa3BUTHS MATEMAaTUKU KaK HAayKH, IPUBOJIUTH
IIpUMEpBl  MAaTEMAaTHUYECKUX OTKPBITMM M HUX AaBTOPOB B

OTE€YECTBEHHOU U BCEMUPHOHN UCTOPUU




INEPEYEHDB DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMeHT COePKAHMS

1 Yucia 1 BBIYUCICHUS

11 Harypanbuble u nensie yucna. [IpusHaku 1eIMMOoCTH 1ebIX YHCe

L OOBIKHOBEHHBIE M JECATHUYHBIC  JIpOOHM, TPOICHTHI, OCCKOHEYHBIC
' MEPUOANYECKHE POoOU

13 Panmonaneubie yncna. ApupMETHUYECKHE ONEpalud C PalUOHAIBHBIMU
' YHCIaMU

14 JeiicTButenpHble unciaa. ApuMeTHyecKrue OInepanuu ¢ JIeHCTBUTEILHBIMU
' YHCIaMU

Ls [TpubnuxEHHbIC BBHIYMUCICHHS, MPaBHJIAa OKPYIJICHMS, NPUKHIKA U OIECHKA
' pe3ynbTaTa BHIYUCICHUN

2 Anrebpanyeckue BEIpaKECHUS

2.1 BbykBeHHble BoIpakeHUs (BBIPAXKEHUS C TIEPEMEHHBIMHU)

’ Crenesnb ¢ uenbiM nokaszateneMm. CTeNeHb C palMOHAIBHBIM I1OKa3aTEJIeM.
. CBoiicTBa cTeneHu

2.3 MHorousneHsl

2.4 Anrebpanyeckas 1poob

’5 Apudpmernueckuii  KOpeHb  HaTypalbHOM  cremeHu.  [ledictBus ¢
' apuMeTUYECKUMHU KOPHSIMHU HATYpaJIbHOU CTETIEHU

3 YpaBHEHHs U HEPABEHCTBA

31 ensie u apoOHO-parMoHaNbHBIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHHI

30 ensie 1 apoOHO-panoHaIbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Perrenue TeKCTOBBIX 33724

4 Uucnoble NOCIE10BATENBHOCTH

41 IlocnegoBaTensHOCTH, CITOCOOBI 3aJaHKs ITOCIEN0BATEILHOCTEH




Apudmerndeckas u reoMmerpuueckas mporpeccur. Dopmysna  CIOKHBIX

4.2
IIPOLIEHTOB
5 OyHKIIH
OyHKusg, crnocodsl 3amanus  GyHKuuH. ['paduk  dyakuun. OOIacTh
OTpeiesIeHUs] U MHOXecTBO 3HaueHull ¢pynkuuu. Hynmu ynkuuu. [lpomexytku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBbI U
MUHUMYMBbl QyHKuMU. HanGonbliee 1 HauMmeHbllee 3HaYeHHE (YHKIMU Ha
MIPOMEXKYTKE
6 KoopannaTsl Ha IpsAMOi U IIJIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTU
7 I'eomerpust
7.1 ['eomeTpuueckue GUrypsl 1 ux cBOMCTBa
7.2 TpeyronpHuK
7.3 MHOroyroasHUKU
74 OKpy>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpu4ecKux BeTHYUH
7.6 BexTops! Ha mI0cKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka. ['eomeTpusi: 7 - 9-e kiacchl: 6a30BbI YPOBEHB: yueOHUK; 14-¢
u3nanue, nepepadorantoe, /-9 knacc/ Aranacsa JI.C., byty3os B.®., Kagomiies

C.b. u np., AkimmonepHoe o6miectBo «M3maarenpcTBo «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA
Marematuka. 'eomerpus: 7-9-¢ kinacchl: 6a30BbIl YPOBEHb: YUEOHUK, 7-9
kinaccel/ AtanacsH JI.C., byry3oB B.®., Kagomiies C.b. u apyrue, AKimoHepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

HNPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1. bubmmoTteka L{OK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/



PABOYAS [IPOTPAMMA
(ID 6584748)

yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKA»

U1 oOy4Jaromuxcs /-9 Kiaccos



MNOACHUTEJIBHAS 3AIITUCKA

B coBpemeHHOM 1IMGPOBOM MHUpPE BEPOATHOCTh M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTD, KaK C TOUKHU 3PEHUS MPAKTUYECKUX MPUIIOKEHUH, TaK U
UX pPOJU B OOpa30BaHMHU, HEOOXOAMMOM Ka)x/JI0My 4eloBeKy. Bo3pacraer umcio
npodeccuit, Mpu OBIaJACHUN KOTOPBIMU TpeOyeTcs xopoiasi 6a3oBasi MOATOTOBKA B
00JIaCTH BEPOSITHOCTH U CTATUCTHKH, TaKas MOJTOTOBKA Ba)KHA JJI MIPOIOJKEHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodecCHOHAIbHON Kapbephl.

Kaxxip1i1 4esnoBek MOCTOSSHHO MPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 111 000OCHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSIX HEOCTATKA
WU U30bITKAa MH(POpPMAIIUKM HEOOXOIUMO B TOM YHUCIIE XOPOIIO C(hOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

MMeHHO 103TOMY OCTpPO BCTajlla HEOOXOAUMOCTh C(HOpPMHpPOBATH Yy
oOyuaromuxcs GQyHKIMOHAIBHYIO IPaMOTHOCTh, BKJIIOUAIOIIYIO B C€0sl B KAaUECTBE
HEOTHEMJIEMON  COCTAaBJISIIONICH  yMEHHE  BOCHPUHHMATh M KPUTUYECKH
aHaAJIM3UPOBaATh MHPOPMAITUIO, TIPEICTABICHHYIO B Pa3INUHBIX (popmMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHX pEAJbHBIX TPOIECCOB M 3aBHUCHMOCTEM,
IPOU3BOJUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAaMU cOOpa, aHau3a U
NPECTaBICHUS JTaHHBIX W3 Pa3jMYHbIX cdep XKU3HU O00IIecTBa U TOCYJapCTBa
npuoOuiaer oOydarommxcsd K OOILIECTBEHHBIM HHTepecaMm. M3ydeHue OCHOB
KOMOMHATOPUKHM pa3BUBAET HAaBBIKM OpraHU3alluu repedopa U moacuéra yucia
BapHaHTOB, B TOM YMCJI€ B MPUKJIAJHBIX 33/1a4aX. 3HAKOMCTBO C OCHOBaMH TEOPHUHU
rpadoB co3naétr maremaruueckuil GyHAaMEHT aJisi GOpMUPOBAHKS KOMITETEHIIUN B
o0nacTu MHPOPMATUKU U IUGPOBBIX TeXHONOTWH. [Ipyu H3ydeHUH CTAaTUCTUKHU U
BEPOATHOCTH OOOTAIAOTCS TMPEACTABICHUS OOYYarOMIMXCSd O COBPEMEHHOMU
KapTUHE MHpa M METOJax €ro HccieloBaHus, GOpMUPYETCS MOHMMAaHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMAIBHO 3HAYUMOW MH(OPMALIMK U 3aKJIaIbIBAIOTCSA
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHS.

B cooTBeTcTBUM C TAaHHBIMH IIETISIMU B CTPYKTYpE MMPOTPaMMbI y4eOHOTO Kypca
«BeposiTHOCTP W CTaTHCTHKAa» OCHOBHOTO OOIIET0 0Opa3oBaHWs BBIICICHBI
CIIeyIoIKe CcojepKaTeabHO-MeToanyeckue auHun: «llpencraBneHne AaHHBIX U
OnucaTelbHas CTaTUCTUKa», «BeposTHOCTB», «DneMEeHThl KOMOMHATOPUKN,
«BBenenue B Teopuio rpadoBy.

Conepxanne muaun «lIpencraBneHre JaHHBIX U OMHCATEIbHAS CTAaTUCTHKA
CIIY’KUT OCHOBOM 17151 pOPMUPOBAHUS HABBIKOB Pa0OTHI ¢ HH(POPMAIIUEH: OT YTCHUS
¥ WHTEpHIpeTanuu uHPopMaIuy, MpeJACTaBICHHON B Ta0IUIaX, Ha JUarpaMmax u
rpadukax, 10 cOopa, MpPEACTaBICHUS W aHajdu3a JaHHBIX C HCIOJIb30BAaHUEM
CTAaTUCTHUYECKUX XapPaKTEPUCTUK CPEIHUX W pacceumBaHus. Paboras ¢ JaHHBIMU,
oOydaroniecss yvarcsi CUMTHIBATh M HWHTEPIPETUPOBATH [AHHBIE, BBIJIBUTATh,



apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamu, BBI3BIBAIOIIUMH H3MEHUYMBOCTh, W OIEHUBATh MX BIMSHHE Ha
paccMaTpuBaeMble BEJTMYUHBI U TIPOLIECCHI.

NHTynTUBHOE TpEACTaBICHUE O CIy4yalHON W3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHIMM CTAaHOBUTCS MOTHBUPYIOIIEH OCHOBOM Jisi
U3y4EHUS TEOpUM BeposiTHOCTEeH. bonbiioe 3HaueHHME HMEIOT MPaKTHYECKHE
3aJIaHUs], B YACTHOCTH OMBITHI C KJIIACCHYECKUMH BEPOSTHOCTHBIMHU MOJICIISIMHU.

[ToHsiTue BEpOSTHOCTH BBOAUTCS KaK Mepa MpaBAONOA00Us CIy4ailHOTO
coObiTusi. Ilpm wu3ydeHun ydeOHOTO Kypca oOOydaroniuecss 3HAKOMSTCS C
MIPOCTEUIITUMHU METOJJaMH BBIYUCIICHHS BEPOSITHOCTEH B CITydalHBIX IKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMH JJICMEHTAPHBIMH HCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJIAIOIIMMHU CTaBUTh W peliath Oojee CIoXHBbIC 3adaud. B ydeOHBIA Kypc
BXOJISIT HAYaJIbHbIE TPEACTABICHHUS O CIy4YalWHBIX BEJIMYMHAX U MX UYHUCIOBBIX
XapaKTePUCTHKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOIIMXCS C
MHOXECTBAMH M OCHOBHBIMHU OIICpaIlUsIMUA HaJl MHOKECTBAMH, PacCMaTPHUBAIOTCS
IpUMEpPHl IPUMEHEHHUS ISl PEIICHMs 3aJlay, a Tak)Ke HCIIONb30BaHUSA B APYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 kinaccax uzydaercs y4eOHbIH Kypc «BeposiTHOCTb M CTaTUCTUKA», B
KOTOPBIN BXOJAT pasaeinsl: «[IpencrapneHne qaHHbIX U OMCaTeIbHAS] CTATUCTHKAY,
«BepoaTHoCThY, «7eMeHThl KOMOMHATOPUKNY, «BBeeHne B Teoputo rpadoBy.

Ha usyuenue yue6HOro Kypca «BeposTHOCTh U CTaTUCTUKA» OTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezeno), B 8 kiacce — 34 vaca (1 vac B Hezeno),
B 9 kiacce — 34 gaca (1 gyac B HeeI0).



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

[IpeacraBienure naHHBIX B BUJE TaOJIHUII, JUarpaMm, rpaukoB. 3anojiHEeHHe
TaOJUIl, YTCHHWE U TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATBHIX) M
KpYyToBbIX). UTeHne rpadukoB peanbHBIX IpoiieccoB. M3Bneduenne naopmanuu us3
JUarpaMM W TaOJIHII, UCTIONh30BaHNUE U UHTEPIPETANNS TaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeqHee apudmeTHdeckoe, MeauaHa, pa3Max,
HaumOoJIbllIee M HaWMEHbIllee 3Ha4YeHHs HaOOpa YHUCIOBBIX JAaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIil 3KCTIEpUMEHT (OMBIT) M cliydaiiHoe coObiTHe. BepoaTHOCTh U
yacToTa. Pojib MajoOBEpOSITHBIX M MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B IPUPO/IC
u B oO1iectBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmmHbl. Yucio pédep U cymMmapHas
creneHb BepmH. [IpencraBnenue o csizHocty rpada. Llenu u mukmsl. [yt B
rpadax. O0xon rpada (ditnepoB mnyth). lIpeacraBneHue o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KJIACC

[IpencraBieHue JaHHBIX B BUE TAOJIUL, TUarpamm, rpaukos.

MHOX€ECTBO, 3JEMEHT MHOXECTBAa, MOAMHOXecTBO. Omnepamuu Hax
MHO’KECTBaMU: 00bEIMHEHUE, NIepeceueHue, AonoHeHue. CBoiicTBa oneparuii Haj
MHOXXECTBAMHU:  IEPEMECTUTEIIBHOE,  COYETATENIbHOE,  PacCIpEAesInTEIbHOE,
BKJIIOUEHUs. VIcnonb30BaHHE TpapUUecKOro MNPEICTaBICHUS MHOXKECTB s
OMMCAHMSI PEATbHBIX MTPOLIECCOB U ABJIICHUMN, TPU PELIEHUU 3a]1a4.

N3mepenne paccenBaHus JaHHBIX. JlUcnepcrs M CTaHIAPTHOE OTKIIOHEHUE
YHICIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

DneMeHTapHble COOBITUSL ciydyailHOro ombiTa. ChyyaliHble COOBITHS.
BepositHoctit  coObITHil.  OnNbBITBI ¢ PAaBHOBO3MOXHBIMU — 3JIEMEHTapHBIMU
coObITusiMU. CiryyaliHblil BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOIMCTBA 1€pEBbEB: €AUMHCTBEHHOCTD ITYTH, CYIIECTBOBAHUE BUCSYEH
BEPUINHBI, CBSA3b MEXKYy YUCIOM BEpIIMH U 4ynuciioM pédep. [IpaBuno ymMmHOKeHHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBononoxueie coObiTud. Juarpamma Oiinepa. OObenuHeHue u
nepeceueHue coObiTuii. HecoBmecTHbie  coObiTus. Dopmyna  CII0XKEHHUs
BEPOSATHOCTEU. YCIJIOBHAs BepoATHOCTh. [IpaBuno ymHOxeHus. HeszaBucnmbie
coObrTus. IlpencraBieHne skcnepuMeHTa B BHJE JiepeBa. PemieHue 3amad Ha



HaxXO0XJICHUE BEPOATHOCTEM C IMOMONIBIO JEpeBa CIY4alHOTO SKCIEPUMEHTA,
auarpamm ODunepa.

9 KJIACC

[IpencraBnenre JaHHBIX B BHAE TaOmUI, Juarpamm™m, TpadUKoOB,
UHTEpIIpeTalus JaHHbIX. YTEeHNEe U MOCTPOeHUE TalIull, AUarpaMm, rpadukoB Mo
pealbHBIM JIaHHBIM.

[lepectanoBku u (pakropuan. CodyeTaHust U YUCIO codeTaHHil. TpeyronbHUK
[Tackains. Pemienue 3aay ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BepoATHOCTh. CilydailHbld BBIOOp TOYKM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.

HcneiTanne. Ycenex n Heynaya. Cepus UCIIBITaHUM 10 IepBoro ycmnexa. Cepus
ucneiTanuii bepaysmm. BeposatHocTu coObITHII B cepun UcnibiTaHui bepHym.

CrnydaiiHas BeJMYMHA W pPACHpENECICHUE BEpOSATHOCTEW. Maremarudyeckoe
oxkumanue u gucnepcus. [Ipumepbl  MaTeMaTMYECKOro  OXKHAAHUA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTH4eCKOe OKHIAHUE U
JUACTIEPCUS  CIIyYaMHOW BEJIMYMHBl «YHUCIIO YCIEXOB B CEPUM HCHIBITAHUU
bepnymnm».

[Tonarue o 3akoHe OONBIIMX YHCeNl. M3MepeHue BepOATHOCTEH C MTOMOIIBIO
yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBLIMX YKCEN B IPUPOIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
YUYEBHOTI O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHUS MpOrpamMMbl Y4YeOHOro Kypca
«BepoATHOCTb M CTATUCTHUKA) XapaAKTEPU3YIOTCS:

1) maTpuoTHYEeCKOe BOCIUTAHUE:

IIPOSIBJICHUEM MHTEpeca K IMPOUNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, UEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BaHUIO 3THX
JOCTHMKEHHUM B IPYIUX HayKaX U NPUKIAAHBIX chepax;

2) rpaKAaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIMUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3aliu ero
npaB, MPEICTABICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIEHUH, MPOLELYp Ipa’kJaHCKOro oOuiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO STHUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHUI HAyKd, OCO3HAaHHUEM BaKHOCTH
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE€ B PEHICHUH MPAKTUYECKHX 3a]ad
MaTE€MaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BA)XHOCTH MaTE€MaTHUYECKOIrO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH >KM3HU ISl YCHEUTHOW MpogecCHOHAIbHON
NEATEIbHOCTH W Pa3BUTUEM HEOOXOJIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHAUBUAYAIbHON TPACKTOPHUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, pPEUICHUH, PACCYX IACHUH, YMEHHIO BHJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHHSI:

OpUEHTallMeld B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, TPUPOABI U
oOlIecTBa, MOHMMAHMEM MAaTeMAaTHUYECKOW HAyKu Kak cdepbl 4YeloBEeYeCKOn
JEATEIbHOCTH, 3TANoOB €€ pa3sBUTUA W 3HAYUMOCTHU U Pa3BUTHS LMBHIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MAaTEMATHYECKOW KYyJbTypOW Kak CPEICTBOM
NO3HAHWS MHpA, OBJIAJECHHUEM IMPOCTEHIIMMH HAaBBIKAMU HCCIEI0BATEIbCKON
NESATEIIHOCTY;



6) ¢usnyeckoe BocmuTaHHe, (OPMHPOBaHHE KYJLTYPbI 30POBbSI H
IMOIMOHAJILHOTO 0JIaronoJIyYns:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B MHTEpecax CBOETO
3I0POBbSI, BEACHUSA  370pOBOr0  oOpa3a JKM3HU  (30pOBOE  IIMTaHHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHH © OTABIXA, peryisapHas (undeckas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HaBBIKA PEIICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHUEHTaIMel Ha IPUMEHEHUE MaTeMaTHYCCKUX 3HAHUM ISl pEIIeHHs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIIEH CpeJibl, TUITAHUPOBAHUS MTOCTYIIKOB M OLICHKU
MX BO3MOXKHBIX MOCJICICTBUH ISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTHLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) amanTanus K M3MEHAIOIMMCS YCJIOBHAM CONUATbHONH WM MPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJOBUSX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTBCS y JPYTHX JIOJIeH, MpUOOpEeTaTh B COBMECTHOW JEATEIIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHHM, B TOM YHCIIE
dbopMyIUpOBaTh UEH, MIOHSITHUS, TUTIOTE3bl 00 O0OBEKTaX U SABJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CITIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyaIlUl0, BOCIPHUHHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BbI3OB, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (HOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE NeiHCTBUA

ba3oBble Jornyeckue aefcTBus:

e BBIBILITh M XapaKTE€PU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMaTUYECKUX
OOBEKTOB, MOHSATUHN, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  TOHSTHM, YCTaHABIMBATh  CYUIECTBEHHBIM  NpPHU3HAK
KJaccu(ukanmu, OCHOBaHUA sl OOOOIIEHHWS U CpaBHEHUS, KPUTEpUU
IIPOBOJMMOI0 aHAJIN3a;

e BOCHpUHUMATH, (OpMynIHpOBaTH U  MPEOOPa3OBHIBATH  CYKICHUS:
YTBEPIAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacTHbIE M OOIIME,
YCIIOBHBIE;



BBEISIBIIATH ~ MAaTEMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTUBOpeursl B (¢aKkTaxX, HaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npejiaraTh KPUTEPUH 7Sl BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;
JIeNnaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

pa30upaTh OKa3aTeIbCTBA MATEMATHYCCKUX YTBEPXKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIbHO HECJIOXKHBIE JI0Ka3aTeIbhCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATh AaAPTYMEHTAIMIO, TPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelmieHuss ydeOHOW 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelUICHUs, BbIOMpaTh HauOoJiee TMOIXONMAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Bba3oBnle ucciaenoBarTebCKue 1eMCTBYA.

WCITOJIB30BaTh BOMPOCHI KaK HCCICAOBATEIIbCKUH WHCTPYMEHT ITO3HAHMUS,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIONIME MPOTUBOpPEUHE, MpoOIemy,
CaMOCTOATENILHO YCTAaHABJIMBaTh KMCKOMOE M JlaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

IPOBOJAUTH IO CaMOCTOSATENBHO COCTABICHHOMY IUIaHY HECIIOXKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;
CaMOCTOATENEHO (POPMYIUPOBaTH 000OIIEHUS] W BBIBOJBI MO pe3yJbTaTaM
NPOBEAEHHOTO HAOMIOACHUSI, HMCCIEAOBAHUSA, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaK¥KEe BBIJIBUTaTh
MIPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBJISITH  HEJIOCTATOYHOCTh M M3OBITOYHOCTH HWH(GOpPMAIMHU, aHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOWpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
UHGOPMAITHIO PA3TMYHBIX BUAOB U (HOPM MIPEICTABICHHUS,

BBIOMpATh (OpMy TpencTaBlieHus UWHGOPMAIUM U WUTIOCTPUPOBATh
peliaemMbie  3alayd  CXE€MaMM, JAMarpaMmaMu, HHOW Tpaduko u HX
KOMOWHAITUSMU,

OIICHMBATh HAAEKHOCTh HH(OpPMAIMK MO KPUTEPHSAM, MPEII0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIe AeiicTBUSA:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSIMU
¥ 1eNIIMU OOLIeHHMS], ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS MO XOAYy PELICHUS
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B X07ie 00CYX/I€HHUs 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0JieMbl, pelaeMoil 3a7auu, BICKa3bIBaTh HJIEH, HAIlCIEHHBIE HA MOMCK
pelieHus1, CONOCTABIIATH CBOU CYKIACHUS C CYXKACHUSMU IPYTUX YYACTHUKOB
nuanora, oOHapy»UBaTh pa3iU4Me U CXOJICTBO MO3UIUN, B KOPPEKTHOMU
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHMUS;

IPENCTABIATh PE3YJIbTAThl PELICHUS 33]a4H, SKCIIEPUMEHTA, UCCIIET0BAHMS,
MPOEKTa, CAMOCTOSITENILHO BBIOUPATh (hOpPMAT BHICTYIUICHHS C YIETOM 3aau
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpHUH;

MIOHMMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOW U MHAMBHUAYaJIbHON
paboThI MpU pEIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY;

NPUHUMATh LEJIb COBMECTHOMN AESATENbHOCTH, MJIAHUPOBATH OPraHU3aLUIO
COBMECTHOM paboThl, pacnpenensarb BUAbI pPadbOT, JAOrOBapuUBaThCA,
o0Cy>KIaTh HPOLECC U Pe3yiabTaT padOThl, 0000IIATh MHEHHUS HECKOJIBKUX
JIFO/ICH;

y4yacTBOBaTh B TIpyHmoBbIX (opmax padboTel (0OCyxkaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBbI U JPYTHE), BBIIOJIHATH CBOKO YaCTh pabOThI
U KOODJAWHHUPOBATH CBOU JECUCTBUS C JPYTMMH 4YI€HAMU KOMAaH]IbI,
OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHMBEpPCAJIbHbIC Y4eOHbIC ACHCTBUA

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH, aJTOPUTM PEIICHHS 3adaud (WM ero
4acTh), BBIOMpATh CIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PECypCOB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpPOBaTb M KOPPEKTUPOBATh
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN MHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peleHns MaTeMaTUIEeCKOM 3a/1a4u;

IPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYThH IIPU PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa IEATEIBHOCTU MOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTUKEHHMS WU HEIOCTHKEHHS LIEJH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 7 KJjacce OOy4arolluMicsa TMOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yutate wuHpOpMaIMio, TPEACTABICHHYIO B TaOMWIlaX, Ha JHarpammax,
NPEACTaBIATh JaHHbIE B BHJAEC TaOJUIl, CTPOUTh AHArpaMmbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBhI€) 10 MACCHBaM 3HAUYCHUH.

OnucelBaTh ¥ UHTEPOPETUPOBATh  pPEANbHBIE  YUCIOBBIE  JIAHHBIC,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonb3oBaTh AJisi OMUCAHUSI JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpeaHee apudMeTHUECKOE, MeJuaHa, HauOoJbIllee M HAUMEHbIIEE 3HAYCHUS,
pa3zmax.

NmeTs mpencraBieHuE O CiIydyalHOW HW3MEHYMBOCTM Ha IPUMEpPAX IIEH,
bu3MYeCKUX BEIMYUH, aHTPOTIOMETPUYECKUX JaHHBIX, UMETh IPEJCTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHiy oOyuenuss B 8 kJiacce o0Oy4aromMiics MOJYYHUT CIEAYIOIINE
MpEAMETHBIE PE3YIbTATHI:

N3Bnekate U mpeoOpa3oBbIBaTh HHQPOPMAIUIO, MPEICTABICHHYIO B BHJIEC
Tabull, [uarpamm, rpaduKoB, MPEJACTaBIATh JaHHBIE B BUJE TaOJHUII, JUATPAMM,
rpaduKoB.

OnuceiBaTh JTaHHBIC C TMOMONIBI0 CTATUCTHUUECKUX IOKAa3aTeNieil: CpeaHux
3HAYeHUHN U Mep paccenBaHus (pa3max, JUCTIEPCUS U CTAaHAAPTHOE OTKJIIOHECHHE).

HaxonuTth 9acTOTHI YMCTOBBIX 3HAYEHUN M YACTOTHI COOBITUH, B TOM YHCIIE TIO
pe3yabTaTaM U3MEPCHHUN 1 HAOTIOACHU.

Haxonutb BEpOSITHOCTH CIIy4alHBIX COOBITHUI B OIBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUHA, B TOM YHCJI€ B ONBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBath rpaduyeckue MOJEIH: JIEPEBO CIy4ailHOTO HKCIIEPUMEHTA,
JMarpaMMsbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSITUSMH: MHOXECTBO, IOJMHOXECTBO, BBINOJHATH
omnepalyyd HaJ MHOXECTBaMHU: OObEIMHEHUE, IIEPECeUCHHe, OTOJHEHUE,
MEePEYUCIIATh AJIEMEHTHl MHOXKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonp3oBathk rpadudeckoe MpeACcTaBICHHE MHOKECTB U CBsI3eH MEXTy HUMU
JUUISL OMMCAHMS MIPOIIECCOB U SIBJIICHH, B TOM YHCIIC MPU PEIICHUH 3a/1a4 U3 JIPYTUX
Y4€OHBIX MPEIMETOB U KYPCOB.

K xoHiy oOydenuss B 9 kJiacce OOYyYalONIMICA TMOJYYHUT CICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

W3Brekath u mpeoOpa3oBbIBaTh HH(POPMAIHIO, TIPECTABICHHYIO B PA3TUYHBIX
WCTOYHUKAX B BUJE TAOIHI], Trarpamm, rpaduKoB, MPEACTABISTH TaHHBIC B BUJIE
Ta0IuIl, AUarpamMm, rpaduKoB.



Pemarp 3amaum opraHu3oBaHHBIM MEpPeOOpPOM BapHAHTOB, a TaKXKe C
UCII0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonbs30BaTh ONUCATENbHBIE XAPAKTEPUCTUKH ISl MACCUBOB UHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEJIHUE 3HAYECHUSI U MEPBI PACCEUBAHMSI.

Haxonuth 4acToThl 3HAYEHUIN U YaCTOTHI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUN 1 HAOIIOICHUH.

Haxonutb BEpOSITHOCTU CIIy4allHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM
YHClie B OMBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
VCIIBITAHUM J10 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmeTs mnpexacTtaBieHWEe O CIy4yalHOM BEJIIMYMHE W O PACHpPEICIICHUU
BEPOSATHOCTEM.

NmeTs mnpencraBieHue O 3akOoHE OOJBIIMX YHCET Kak O IMPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHON M3MEHUYHUBOCTH U O POJIM 3aKOHA OOJIBIITUX YUCET B
IPUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB H TeM nudpoBbIie
Ne ni/m P Konrpoasubie | Ilpakrnuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
bubmuorexa [JOK
! HpecTaBieHue NAHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubmnoreka LIOK
2 1
Ommcarenpias CraTneTHia 8 https://m.edsoo.ru/7f415fdc
. bu6mmoteka [IOK
3 Cotysaiinas H3MEHHBOCTE 6 . https://m.edsoo.ru/7f415fdc
bu6nmmoreka [IOK
4 Brenenne B Teoputo rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa CIIy4aliHOTr O 4 1 bubnnorexa [OK
COOBITHSA https://m.edsoo.ru/7f415fdc
. bubnuoteka [IOK
2
6 O0001enne, cucTeMaTH3alMs 3HAHUI 5 https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO YACOB IIO 34 5 5

I[TPOI'PAMME



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

8 KJIACC

Kosmn4yecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3aesioB U TeM nu@poBbIe
Ne o/m P Konrpoabusie | IIpakruyeckue (mucpp )
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [IOK
! Tosropenne kypca 7 knacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenbHas CTaTUCTHKA. PaccenBaHue 4 bubnuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubnuorexa [JOK
3 Mnoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmmoreka [IOK
4 BeposiTHOCTB ci1y4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmotexka I[IOK
B 4
> BE/ICHHE B TCOHIO IPados https://m.edsoo.ru/7f417fb2
N bubnuoreka [JOK
6 Crryuaiirpie coObTiA 8 https://m.edsoo.ru/7f417fb2
. bubnuoreka [JOK
7 O0001Ienne, cCHCTEMAaTH3aLMs 3HAHUHI 4 2 httos://m.edsoo.ru/7fA17fh2
OBUIEE KOJIMYECTBO YACOB IIO 34 9 1

ITPOTPAMME



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

9 KJIACC

KoanuyecTBo 4yacoB DJIeKTPOHHbIE
HauMeHoBaHUe Pa31eI0B U TEM nudpoBwIe
Ne o/m P Kontpoabsnsie | Ilpakrndeckue (mupp )
NMPOrpaMMbl Bceero odpa3oBaTeIbHbIE
padoThI padoThI
pecypcsl

bu6mmoteka [IOK
1 IosTopenue Kypea 8 kacca 4 https://m.edsoo.ru/7f41a302

bubmuorexa [JOK
2 DIICMEHTEI KOMOUHATOPHKH 4 1 https://m.edsoo.ru/7f41a302

3 I'eomeTpryeckast BEpOSITHOCTh 4 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41a302

bu6mmoreka [IOK
4 enbrranms beprynm 6 1 https://m.edsoo.ru/7f41a302

. bubnuoteka [IOK
S Crryuaiinas semrinna 6 https://m.edsoo.ru/7f41a302

bu6mmorexa [IOK

1 1
6 Obo0mennue, KoHTpOT: 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2



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

IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBEPSIEMOro .
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJabTara
5 BeposiTHOCTB M cTaTucTHKa
Yurath uHOpOpMANMIO, NPEACTABICHHYIO B  TabimuIax, Ha
51 quarpammax, NpeACTaBiIATh JaHHbIE B BUJE TaONlHL, CTPOMUTH
nuarpammbl (CTOIOMKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) [0 MacCUBaM
3HAYEHUN
59 OnuceiBaTh M MHTEPHPETUPOBATH PEATBHBIE YHUCIIOBBIE JAHHBIEC,
MpEeCTaBICHHbIEC B TA0NIHIIAX, HA JUarpaMMax, rpadukax
Ucnonp3oBate  [uIsi  ONMCAaHWA  JAHHBIX  CTaTHCTUYECKHUE
5.3 XapaKTepUCTHUKU: CpeHee apupMeTHIeCKOoe, MeInaHa, HauOoJIblee
Y HalMEHbIIIEe 3HAaUCHMU S, pa3mMax
HNmerts npencrasieHue O CiaydyalHOM M3MEHYMBOCTH Ha IPUMEpPAX
5.4 1IeH, (PU3NYECKUX BEJINYMH, aHTPOIIOMETPUUYECKUX TAaHHBIX, UMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOWYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpOBepPsIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus
pe3yJabTarta
5 BeposiTHOCTB M cTaTuCTHKA
W3BnekaTh U npeoOpazoBbIBaTh MH(OPMAIIMIO, IPEACTABICHHYIO B
5.1 BUJIe TAaONUI, AWAarpaMm, rpaduKoB, MPEACTABIATh JaHHBIC B BUJC
TabJIuL, IUarpaMm, rpagukoB
OnucelBaTh JAaHHBIE C TOMOIIBIO CTATUCTHUYECKUX ITOKA3aTENEH:
5.2 CpPeIHMX 3HAUEHHM M Mep pacceuBaHMs (pa3Max, JUCHEpCHs U
CTaH/IapTHOE OTKJIOHEHHE)
53 HaxoauTh 9acTOThI YMCITIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM
' qucIe Mo pe3yibTaTaM U3MEpPEeHUN 1 HaOIroieHUH
Haxoauth BEpOSTHOCTH CIYYalHBIX COOBITHII B ONBITaX, 3Has
5.4 BEPOSTHOCTH 3JIEMEHTApHBIX COOBITHI, B TOM YHCII€ B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU COOBITUAMU




55 Hcnonb3oBate  rpaduveckue  MOJENH.  JIEPEBO  CIIYYAHOTO
' SKCIEPUMEHTA, AUarpaMMbl JUJIepa, YUCIOBas psiMast
OnepupoBarh NOHATUSIMHU: MHOXKECTBO, ITOJAMHOKECTBO; BBIIOJIHITh
56 omepalMy  HaJl MHOXECTBAMHU: OObEIMHEHHE, IepeceYcHHueE,
' JOTIOJTHEHUE; TEePEUYUCHIATh DJIEMEHTBHl MHOXECTB, IPUMEHATH
CBOMCTBa MHOKECTB
Hcnonb3oBarh rpaduyeckoe MmpencTaBiIeHHE MHOXKECTB U CBs3ei
5.7 MEXKy HUMHU JIJIs1 OMCaHUs IPOLIECCOB U ABJICHUI, B TOM YHCIIE ITPU
pElIeHNH 331249 U3 APYTUX YICOHBIX IPEIMETOB U KypCOB
9 KVIACC
Kon
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTucThKa
N3Bnekars u npeoOpa3oBbiBaTh MH(GOPMAIUIO, TIPEICTABICHHYIO B
5.1 pa3IMYHBIX HMCTOYHHKAX B BHUAC TaONHI], aWarpaMM, rpaduKoB,
MIPEJICTaBIIATh TaHHBIC B BUC TAOJUII, TUarpamm, rpaukos
5 9 Pemartp 3amaun opraHn30BaHHBIM NIEpeOOPOM BaPHAHTOB, a TAKXKE C
' WCIOJIb30BaHNEM KOMOWHATOPHBIX MPABUI U METO/IOB
Hcnonb3oBaTh  onucatenbHBIE XapaKTEPUCTHKU JUII  MacCHBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEIHHE 3HAYEHUS U MeEpbl
paccenBaHUs
54 HaxomuTh 4acTOThl 3HAYEHW W YACTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YACh pe3yIbTaTaMU MPOBEIEHHBIX U3MEPEHUN 1 HAOIIOCHUN
HaxomuTh BeposSTHOCTH cTy4yailHBIX COOBITHI B M3YYEHHBIX OMBITAX,
55 B TOM YHCIIE B ONbITaX C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
' COOBITHSIMU, B CEpPHUSAX HCIBITAHUN JI0 MEPBOrO yCIeXa, B CEPHsIX
ucnblTaHui bepHym
56 HNmetp nipeacTaBiieHUe O CIIy4alHOW BEIMYMHE U O PACTIPEICICHUN
' BEPOSATHOCTEMN
Nwmets mipencTaBiieHne 0 3aKOHE OOJIBIINX YUCEI KaK O MPOSBICHUH
5.7 3aKOHOMEPHOCTU B CIy4YalHON M3MEHUMBOCTU U O POJIM 3aKOHA
0O0JIBIINX YKCEN B IPUPOAE U OOIIeCTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COePKAHMS
5 BeposiTHOCTB U cTaTucTHKA
[IpencraBnenue AaHHBIX B BUJE TAOIUIL, JHAarpamMM, rpauKoB. 3armoiHeHne
Ta0JIHI], YTEHUE M MOCTPOCHHUE JuarpaMm (CTOJIOMKOBBIX (CTOIOYATHIX) U
5.1 KpyroBbix). YUrteHue rpaduKoOB peanpHBIX mporeccoB. V3Bieuenue
nH(popMallUK U3 JUarpaMm M TaOJHIl, UCIOJIb30BaHUE W UHTEpHpeTalus
TAHHBIX
OnucarenpHasi CTaTUCTHKA: cpefHee apudmernyeckoe, MennuaHa, pazmax,
5.2 HauOouiplllee W HauMEHbIlee 3HAuYeHUs Habopa YHUCIOBBIX JaHHBIX.
[Ipumeps! cinydaliHOM U3MEHYMBOCTH
CrnyuaitHblii 5KCIepUMEHT (OIBIT) U cydaiiHoe coObITHe. BeposTHOCTh U
53 gactora. Posib MamoBEepOATHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHHA B
MpHUpO/Ie U B o01ecTBe. MOHETa U UrpajbHasi KOCTh B TCOPUU BEPOSTHOCTEH
I'pad, Bepminna, pedpo. Crenens BepmuHbl. Yncno pébep u cymmapHas
£ 4 cTeneHb BepiinH. [IpeacraBnenue o cBa3Hoctu rpada. Llenu n nuxinsl. [lytn
' B rpadax. OOxon rpada (sinepoB mnyth). IlpeacraBnenue 00
OpHEHTUPOBAaHHOM rpade. Pemenune 3a1a4 ¢ momolsio rpados
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
5 BeposiTHOCTB 1 cTaTHCTHKA
5.1 IIpencraBneHue naHHBIX B BUE TaOIMIL, 1MarpaMm, rpaukoB
- MHOXXECTBO, JJIEMEHT MHOXXECTBa, MOAMHOXkecTBO. Ormepanuu Haj
' MHOKECTBaMU: 00beIMHEHHE, IIepeceUeHUe, TONOTHEHUE
53 CBoiicTBa oneparnuit HaJ MHOKECTBAMH: MIEPEMECTUTEIIBHOE,
' coYeTaTeNbHOe, paclpeleTUTEIbHOE, BKITFOUCHHUS
£ 4 Hcnonb3oBanue rpaduyeckoro mpeacTaBiIeHUsT MHOXKECTB Il ONUCAHUS
' peabHBIX MPOLIECCOB U SIBIECHUH, IPU PELICHNH 3a/1au.
- N3mepenune paccenBaHus NaHHBIX. J{ucmiepcHs M CTaHAAPTHOE OTKIOHEHUE
' YHCIIOBBIX HaOOpoB. J[narpamma paccenBaHHS
56 OnemeHTapHble COOBITUS  ciydaiiHOro onbiTa. CiydaifHble COOBITHS.
' BepositHocTH CcOOBITHI. ONBITBI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU




coObitusiMu. CrydaiiHpiii  BBIOOp. CBSI3b MEXAY MAaJOBEPOSTHBIMU U
MIPAKTUYECKH JJOCTOBEPHBIMHU COOBITUSIMU B MPUPOJE, OOLIECTBE U HAYKe
JlepeBo. CBolicTBa JE€peBbEB: E€AMHCTBEHHOCTb IIyTH, CYILIECTBOBAHUE
5.7 BHUCAYEH BEpIIMHBI, CBA3b MEXKIY YHCIOM BEPIIMH M YHCIOM pPEOep.
[IpaBusno ymHoxxeHwus. Pemenue 3anau ¢ momouibio rpagos
[IpotuBomnonoxkHbie coObiTHsA. Jmarpamma Oiinepa. OObeaMHEHHE U
5.8 nepeceueHue coObiTHii. HecoBmecTHble coObiTusi. Dopmyna CIOKEHHS
BEpPOSITHOCTEMN
5.9 YcnoBHas BeposiTHOCTD. [IpaBuio ymuoxenus. HezaBucumblie coObITHS
[IpencraBnenue »sKcrepuMeHTa B BUJE JepeBa. Pemienue 3amad  Ha
5.10 HAax0KJICHUE BEPOATHOCTEH € IIOMOIIBIO JIEPEBA CIIyUYalHOIO SKCIIEPUMEHTA,
auarpamm Oitnepa
9 KJIACC
Kon IIpoBepsieMblii 371eMeHT COAePKAHNS
5 BeposiTHOCTB M cTaTucTHKa
[IpencraBneHre JaHHBIX B BUJE TaOIUII, AUarpamm, rpaduKoB, HHTEPIpETALNs
5.1 JTaHHBIX. UTeHHe U MOCTpOeHHE TaONHUIl, AUarpaMm, rpaduKoB MO pealbHbIM
JTAaHHBIM
52 [TepecTanoBku u hakropuan
5.3 CoueTaHusi ¥ YUCIIO COYETAHUN
5.4 Tpeyronbuuk [Tackans. Pemenue 3a1a4 ¢ HCMoNb30BaHHEM KOMOWHATOPUKH
- I'eomeTrpuueckass BeposTHOCTh. Cry4yaiiHbli BBIOOp TOYKM U3 (UTYpHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 Ucneitanue. Ycnex u Heynava. Cepust HCTIBITAaHUM 10 IEPBOTO ycIiexa
57 Cepus ucnbiTanuii beprymm. BeposaTHOCTH COOBITHII B CEpPHHM HCTIBITAHUI
' bepurymm
5.8 CiydaiiHasi BEJIMYMHA U PACTIPEJEIICHUE BEPOSITHOCTEN
£ g Martematuueckoe oxxugaHue M aucrepcus. llpuMepsl MaTeMaTHyeckoro
' OKUJaHUS KaK TEOPETUUECKOTO CPEAHETO 3HAUEHUS BEIINYMHBI
510 MaremaTuyecKoe OXKUJIAHWUE M JUCHEPCUs CIyYalHOW BEJIIMYHMHBI «UUCIIO
' YCIIEXOB B CEpUH UCIIBITAaHUN bepHymm»
511 [TonsTHe 0 3aKoHE OONBIIKX YHceN. V3MepeHue BEpOSATHOCTEH C TTOMOIIBIO
' yacToT. Posb 1 3HaueHne 3aKkoHa OOJBIINX YHCEN B IPUPOE U 00IIeCTBe




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHNS K PeIMETHBIM Pe3yJ1bTATaAM 0CBOEHHS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111ero
oOpa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATHAMM: MHOXKECTBO, ITOJAMHOXKECTBO,
orepanvy HaJl MHOXXECTBAMH, YMEHHE OIEPUPOBATH MOHATHIMHU: Tpad,
CBSI3HBIN Tpad, AepeBO, UK, IPUMEHATH UX IPU PEIICHUH 33/1a4; YMCHHE
UCTIONB30BaTh TIpauveckoe NPEACTABICHUE MHOXECTB ISl ONMHCAHUS
pealIbHBIX NPOLIECCOB U SIBJICHUH, TP PELICHUH 3a1a4 U3 APYTUX y4eOHbIX
IIPEIMETOB

YMeHHEe OIepupoBaTh IOHATUAMH: OIPEIEIECHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeNIbCTBO; yYMEHME  PAClO3HAaBAThb MCTUHHBIE W JIOKHBIE
BBICKA3bIBAaHUS, IIPUBOJAWUTH IPUMEPbl U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUN

YMeHHEe OlepupoBaTh IOHATUSAMHU: HATYpPAJIbHOE YHCIO, IIPOCTOE U
COCTaBHOE YHUCIIO, I€TMMOCTb HATYPAJIBHBIX YK CENl, IPU3HAKU JEIUMOCTH,
LEJIOE YUCIIO, MOAYJIb YKCIIa, OOBIKHOBEHHAs JpO0b U JecATUYHas IpoOb,
CTaHJAPTHBIMA BUJ YMCIIA, PAIMOHAIBHOE YHCIIO, HUPPALMOHAIBHOE YUCIIO,
apu@MeTHuuecKuil KBaJIpaTHbIN KOPEHb; YMEHHE BBINOJHATH JAECUCTBUS C
YUCJIaMH, CPABHUBATHh U YIOPSAIOYMBATH YUCIA, IIPEACTABIATH YKCIIA HA
KOOPJAMHATHOU MPSIMOW, OKPYIJIATH YUCJA; YMEHHUE JeNaTh NPUKUAKY U
OLICHKY pe3yJbTaTa BbIYUCICHUN

YMeHHe OmnepupoBaTh IMOHATHAMH: CTENEHb C LEIbIM I0Ka3aTeseM,
apudMeTHUecKuil KBaJpaTHBIH KOpPEHb, MHOTOWIEH, ajiredpanydeckas
JIpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOW CTENeHU OoJIblle
€IMHHULIbI; YMEHUE BBINOJHATh pacuéThl 1o (opmysiaM, Mpeodpa3oBaHUs
LENbIX, IPOOHO-pAllMOHANBHBIX BBIPAKEHUH M BBIPAXKEHUH C KOPHSAMHU,
pa3oKeHNE MHOTOUYJIEHA HA MHOKHUTENH, B TOM YUCJIE C UCIIOIb30BaHUEM
(bopMyI pa3HOCTH KBaJpaTOB U KBaJApaTa CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHSAMHU: YUCIOBOE PaBEHCTBO, ypaBHEHHE C
OJIHOI NTepeMeHHOM, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yYMEHHUE pellaTh JIMHEHHble W KBajJpaTHbIE YypaBHEHHs, JIpoOHO-
palMoHaJIbHBIE YpPaBHEHUS C OJHOW IIEPEMEHHOM, CHCTEMBI JBYX
JUHEWHBIX YpaBHEHWH, JMHEWHbIE HEPAaBEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE U IPOOHO-pallMOHAIEHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM,
B TOM YHCJIE NIPU PEIICHUH 3a/1a4 U3 APYTUX MPEIMETOB U MPAKTHUECKUX
3ajja4; YMEHHME MCIIOJIb30BaTh KOOPAMHATHYIO NPAMYIO U KOOPAMHATHYIO
TUIOCKOCTB JUTSt U300payKeHHs pelIeHU ypaBHEHUH, HEPAaBEHCTB U CUCTEM




YMeHue omnepupoBaTh NOHATHSAMU: (PyHKIUsA, Tpaduk (QyHKIMU, HYIU
(GYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHus,
yObIBaHMs, HauOoJblllee W HaUMEHbIIEe 3HaueHHA (DYHKINH; yMEHHE
ONEpPUPOBATh MOHATUSAMH: TpsAMas MPONOPLUUOHATBHOCTb, JMHEHHAs
¢byHKuMs, KBaapaTW4yHas (QYHKUIUSA, oOpaTHas MPONMOPIHOHAIBHOCTS,
napabosa, runepboia; yMeHue CTPOUTh Tpapuky GyHKINUN, UCIIOIB30BATh
rpaduKy 11 OTpEAETICHUs CBOWCTB IMPOLIECCOB M 3aBHCUMOCTEH, st
penieHust 3a1a4 M3 JApPYruX Yy4eOHBIX NPEAMETOB M PEANbHOW >KU3HH;
yYMEHUE BBIpaXaTb (POpMYIaMH 3aBUCUMOCTH MEX]y BEIMUNHAMU

YMenue ONncprupoBaTh IIOHATUAMU: IOCJIICAOBATCIBbHOCTD,
apupMeTHUeCKass U TeOMETPUYECKasi IPOTrPecCui; YMEHHE UCIIOIb30BaTh
CBOMCTBa MoOCiEA0BaTENbHOCTEHN, (POPMYIIBI CYMMBI U OOILEr0O YjieHa MpU
pelleHry 3a7a4y, B TOM 4YMCIe 3a/ad U3 JIPYruX y4eOHbIX MPEIMETOB U
peaNbHOM KU3HU

YMeHue pelaTh 3aJ1a4i pa3HbIX TUIIOB (B TOM YHCJI€ HA IIPOLIEHTHI, 10U
U YaCTH, ABM)KEHUE, paboTy, LIEHY TOBapOB U CTOUMOCTb ITOKYTIOK U YCIIYT,
HaJOIM, 3aJauyd M3 O0O0JacTH YIpaBICHUS JIMYHBIMU M CEMEHHBIMU
(uHaHCaMH); yMEHUE COCTABIIATH BBIPAKEHHSI, yDAaBHEHHUSI, HEPABEHCTBA U
CHUCTEMBI IIO YCJIOBMIO 3aJa4M, HCCICIOBaTh IIOJYYCHHOE DEIICHUE U
OLIEHUBATh IPABJOI0I00HOCTh MOJIyYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBath NOHATHAME: (PUTYpa, TOUKA, OTPE30K, MpsMast, Ty,
JIOMaHasi, yroj, MHOTOYI'OJbHHMK, TpPEyrojJbHHK, PAaBHOOEIAPEHHBIH U
PaBHOCTOPOHHMM  TPEYrONIbHUKM,  MPSIMOYrOJbHBIH  TpPEyrojibHUK,
MeiuaHa, OMCCEKTpHCa W BBICOTa TPEYroJbHHUKA, YETHIPEXYTOJIbHUK,
napajjiesorpaMM, — poM0,  OpPSAMOYTOJBbHHK,  KBajpaT, Tpamneuus;
OKpPY)KHOCTB, KpYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢burypamu; yMeHUE peniaTh 3a/1a4M, B TOM YHCJIE U3 TOBCETHEBHOM KHU3HH,
Ha HaXOXXJCHHE T€OMETPUYECKUX BEIMYUH C MPUMEHEHHEM H3YYeHHBIX
CBOWCTB (puryp u paxkToB

10

YMeHue omnepupoBaTh MOHSATHSAMHU: PAaBEHCTBO (UIyp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPAMBIX, YIOJl
MEXAYy NpSMbIMU, NEPHEHIUKYJSAp, HAKJIOHHAs, MPOEKIHs, Moaoldue
¢buryp, nogoOHbIE TPEYrOJIbHUKH, CUMMETPHUS OTHOCUTEIbHO TOYKU M
MPSIMOIi; yMEHHE pacro3HaBaTh paBEHCTBO, CHMMETPHIO U 1oj1o0ue Gpuryp,
[1apaJUIEIbHOCTD U NEPIIEHIUKYIISIPHOCTD MIPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHnue onepupoBaTh NOHATHAMU: JUIMHA, PACCTOSHUE, Yroil (BEIMYMHA
yria, CHHYC U KOCUHYC yTJjla TP€yTOJIbHHKA), IUIOIA/lb; YMEHHE OLIEHUBATh
pasMepsl MpPEIMETOB M OOBEKTOB B OKPYXKAIOIEM MHpE;, YMEHHE
MPUMEHSTHh (POPMYJIBI IEPUMETPa U IJIOUIAJAN MHOTOYTOJbHUKOB, JJIUHBI
OKPY)XKHOCTH W  IUIOAAM  Kpyra, o0bemMa  MPSMOYrOJbHOTO
napajulelienunena;  yMEHHE  INIPUMEHATh  NPU3HAKM  PAaBEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYIOJIbHHUKA, TEOpEMY




[Mudaropa, TPUTOHOMETPUIECKIE COOTHOIICHUS I BHIYMCICHUS JJINH,
paccTosIHUM, TIoIaAei

12

YMenne wu3o0OpaxkaTh IUIOCKHME (uUryppl W HMX  KOMOWHAIIHH,
MPOCTPAHCTBEHHBIE (UTYPHl OT PYKH, C TOMOIIBI0 UYEPTEKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX CPEACTB 10 TEKCTOBOMY MJIM CUMBOJILHOMY
OITMCAHUIO
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YMeHue onepupoBaTh MOHATUSIMU: IPSIMOYTOJbHAs CUCTEMA KOOPAUHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, ITPOU3BEICHUE BEKTOpA Ha
YHCIIO, CKAJIAPHOE IPOU3BEACHUE BEKTOPOB; YMEHHUE HCIOJIb30BAThH
BEKTOPBI M KOOPJIMHATHI /1JIsl IPEACTaBICHUS JaHHBIX U PELICHUS 3a/1ay, B
TOM YHCJIE U3 APYTrUX YUeOHBIX IPEIMETOB U PeaIbHON KU3HU
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YMeHue onepupoBaTh NOHATHSIMU: CTOJIOMKOBBIE M KPYTOBbIE JUArpaMMBl,
TaOaMLbI, cpenHee apu@MeTHyeckoe, MeAuaHa, HaubOoiblee U
HauMEHBbIIEEe 3HAYEHUs, pa3Max 4HMCIOBOTO HAOOpa; yMEHHE U3BJIEKaTh,
MHTEPIPETHPOBATH U MPEoOpPa30BBHIBATh HH()OPMAIIHIO, MTPEICTABICHHYIO
B TaOJIMIIAaX ¥ HA JUarpaMMax, OTPaXKaroIllylo CBOMCTBA M XapaKTEPUCTUKU
peaJIbHbIX IPOLIECCOB U SIBJIIEHUH; YMEHHUE paclio3HaBaTh HU3MEHUUBBIC
BEJIMYMHBI B OKPYKAIOLIIEM MUpE
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YMeHue onepupoBaTh TMOHATUSAMHU: CIYYalHBIA ONBIT (CIy4ailHBIN
JKCIICPUMEHT), JJIEMEHTApHOE COOBITHE  (JIEMEHTAPHBIA  HMCXO.)
CIIy4aifHOTO OMBITa, CIy4ailHOE COOBITHE, BEPOSATHOCTD COOBITHS; YMEHUE
HaXOMUTh  BEPOSTHOCTH  CIY4YalHBIX COOBITMI B  ONBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH;, YMEHHE PEIIaTh 33 Ja4UH
METOZIOM OpraHM30BaHHOTO TMepedopa M C HCIOJIH30BAHWEM IIpaBHIIA
YMHOKEHUS; YMECHHE OIICHHBATh BEPOSTHOCTH PEATBHBIX COOBITHHA W
SIBJICHUH, TIOHUMATh POJIb TMTPAKTHYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKPYKAIOIIEM MHpPE M B KH3HHU; 3HAKOMCTBO C ITOHSTHEM
HE3aBHCHUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIHMX YHCET U €ro
POJIBIO0 B MAaCCOBBIX SIBICHHSIX
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YMeHue BbIOMpaTh MOAXOAMIMI U3YUeHHBIH METO/ AJIs peIlIeHus 3a/1auH,
MIPUBOJUTH IIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U
JKWU3HM, PAClO3HABATh IPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HMCKYCCTBE,
ONMCHIBATh OTJEIBHBIE BBIIAIOIIMECS PE3YJIBTATHI, NOJYYEHHBIE B XOJE
pa3BUTHUS MaTEMATUKH KaK HAYKH, IPUBOJUTH IPUMEPBI MAaTEMATHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM HCTOPHUH




IHNEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COlePKAHMS
1 Yucna v BEIYMCIICHUS
11 Hatypanbnble u uensie yncna. [IpusHaku 1e1uMocTy 1ebIX Yhce
12 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEUHBIE TEPUOANIECKHE
JIpooHu
13 PanmonaneHeie uncna. ApupmeTrHueckue ornepaiiy ¢ paioHaIbHBIMU YHCIaMU
14 JeiictButenpHble  ymcna. ApudMeTHYECKHE OIepalud ¢  JIeHCTBUTENLHBIMU
' YKCIaMH
15 [TpubnuxEnnbie BLIHHfHeHHH, MpaBUja OKPYIJICHHs, MpPHUKUAKA U OLIEHKa
pe3yJibTaTa BEIYUCICHAN
2 AnreOpandecKkre BIPOKESHUS
2.1 bykBeHHbIE BbIpayKeHUS (BBIPAXKEHUS C TIEPEMEHHBIMHU)
59 Crenenp ¢ menbiM mokaszareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeNeM.
' CBoiicTBa cTENEHU
2.3 MHorousieHbI

2.4 Anrebpanueckas 1po0Ob

ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JlecTBUS ¢ apupMEeTHIECKUMHU

25 KOPHSIMH HaTypalbHON CTETIEHH
3 YpaBHEHHS 1 HEPABEHCTBA

31 ensie u npoOHO-panMioHaNbHBIE ypaBHEHUs. CHCTEMBI W COBOKYITHOCTHU
' ypaBHEHHI

3.2 [lenbie u npoOHO-palioHaIbHBIe HepaBeHCTBA.  CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Perienue TeKCTOBBIX 3a71a4
4 YucaoBble NOCIEA0BATEILHOCTH

41 ITocnnenoBaTeNbHOCTH, CIIOCOOKI 3aJaHUS IIOCNIENOBATEILHOCTEH

4.2 ApudmeTrndeckast u reomerpudeckas nporpeccun. @opmyrsa CI0KHBIX TPOIIEHTOB

5 OyHKINUN

Oynk1us, cocoOsl 3aaanus GyHKuu. I'paduk pynkunn. O6nacTb onpeneneHus u
MHOXecTBO 3HaueHU! QpyHkuuu. Hynu ¢pynkuuu. [TpomexyTku 3HaKOIOCTOSHCTBA.

oL [IpomMexyTKM MOHOTOHHOCTH (DYHKIMH. MakCUMyMbl U MUHHUMYMbI (YHKIUH.
Haubonbiiee u HanMeHblIee 3HaYeHNe QYHKINN Ha TPOMEXKYTKE
6 KoopannaTsl Ha IpsSMOIA ¥ IJIOCKOCTH
6.1 Koopaunatras npsimast
6.2 JlexapToBbI KOOPIMHATHI Ha MJIOCKOCTH

7 I'eomerpus




7.1

['eomeTpuyeckue GUTypsl U X CBOHCTBA

7.2 TpeyroabHUK
7.3 MHOTroyroJsHUKH
74 OKpy’>KHOCTb U KpYT
7.5 N3mepenne reoMeTpUIeCKUX BEJTNIHH
7.6 BekTopsl Ha TIOCKOCTH
8 BeposiTHOCTh U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHosxecTBa
8.5 I'padsr




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka. BeposTHOCTh U cTaTUCTHKA: 7 - 9-€ Kiacchl: 0a30BBIN YPOBECHB:
y4eOHUK: B 2 yacTsax; 1-oe uzmanue, /-9 kinacc/ Boiconkuit W.P., Smenko U.B.;
nof penakiuein Amenko U.B., Akumoneprnoe o6miectBo «M3narenbcTro

((HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI IJIAA YUUTEJIA
Martematuka. BeposTHOCTB 1 cTaTHCTHKA: 7-9-€ KilacChl: 6a30BbIN YPOBEHB:
y4eOHUK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit U.P., Smenko WU.B.; mox pexn.

Amenko U.B., Akimoneproe o61ectBo «M3marenscTBo «IIpocBemienne»

HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET

1. bubanoreka IIOK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/






