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HHOACHUTEJIBHASA 3AIINCKA

Vueonni kypc «MATEMATUKA» 7-9 kiacca yriyOGneHHOro ypOBHS
BKJIIOYAET TpU paszaena: Anrebpa, reoMerpus ©u Kypc «BeposiTHOCT, U
CTaTHCTHKA».

Auare0Opa

Anrebpa sBIsSieTCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHA O0ECNEeYNBAET U3YUYEHHUE IPYTUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO0, TaK W TYMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl
IPOJIOJDKEHUsT 00pa3oBaHMsi M JJISI  TMOBCEAHEBHOW KWM3HU. PaszButue vy
0o0ydJarolmuxcs Hay4YHBIX TPEACTaBICHUM O TMPOUCXOXKICHUM U CYIIHOCTH
anredpanyeckux abCTpaklMif, crnoco0e OTpaKeHHs MaTEeMaTUYECKOW HayKou
SBJICHUH W TIPOIIECCOB B TMpUPOAEC UM OOIIEeCTBE, POJIU MATEMATHUYECKOTO
MOJCIUPOBAHUS B HAay4yHOM T[IO3HAHUM W B TPAKTHKE CIOCOOCTBYET
(bOpMHPOBaAHUIO HAYYHOTO MUPOBO33PCHHS W Ka4eCTB MBIIUICHHS, HEOOXOIUMBIX
JUIS aJanTalid B COBpeMEHHOM IudpoBoM obmiecTBe. M3yueHnue anreOpsbl
o0OecrieynBaeT  pa3BUTHE YMEHHUS  HaOMOIaTh, CpaBHUBATh, HAXOIUTH
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBIIIIJICHUS, CIIOCOOHOCTH
apryMeHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHS, BBIBOJBI, (HOPMYIHPOBATH
yTBepkaeHusa. OcBoeHuEe Kypca anreOpbl 00ecleyuBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJIEHUS 00YyYalOUIUXCsl: OHM UCIHOJB3YIOT ACAYKTHBHBIE M WHAYKTHUBHBIC
paccyxjaeHusi, o000IIeHNEe W KOHKPETH3allMio, abCTparupoBaHWE U aHAJIOTHIO.
OO6yuenune anrebpe mpenanojaracT 3HAYUTEIBHBIA O0BEM CaMOCTOSTEIBHOM
JESTEIBHOCTH  O00YYaIOUIUXCsl, TOITOMY CaMOCTOSITEIBHOE peIlleHue 3aaad
0Oy4YaroIIMMHUCS SBISETCS pean3alueil AesITeIbHOCTHOTO IPUHIIUIA 00yUeHUS.

B ctpyktype mnporpamMmbl y4eOHOTO Kypca «Ajredpa» YriryOJI€HHOTO
U3YUYEHUS OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOAUYECKUE JIMHUU:
«Yucna © BBIUKCICHUS», «ANTeOpandeckue BBIPAKCHUS», «YPaBHCHHS U
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JVHUN pa3BUBAETCs HA MPOTSHKEHHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C
IPYTHMH €ro JUHUSAMHU. B Xome m3ydeHHs: Kypca OOYyYarouuMCs TPHUXOIUTCS
JIOTHYECKHU PACCYXKAATh, HCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3n
C 3THM B MPOTPaMMy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX paslieliax MaTeMaTHYeCKOTO
00pa3oBaHUs W  CHOCOOCTBYIOIIME  OBJAJACHUIO  OOYYAIOIIUMHCS  OCHOB
YHHUBEPCAIBHOTO MAaTeMaTH4YeCKOro s3bika. CoaepkaTellbHOM W CTPYKTYpHOU
O0COOEHHOCTBIO YYEOHOTO Kypca «AnredOpa» SBISIETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Conepxxanue mmHUM «YuCIa W BBIYUCICHUS» CIYXKUT OCHOBOM IS
JadbHEUIIEro U3y4eHUs] MaTeMAaTHUKU, CTIIOCOOCTBYET PA3BUTHIO Y OOYyYarOIIUXCS



JIOTUYECKOTO MBIIUICHHS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JJIS MTOBCEIHEBHOM
®U3HU. PazBUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O OOIETro 0Opa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU W HPPAlMOHAIBHBIMU YHCIaMH, (PopMUpOBaHUEM
NPEACTABICHUNA O JEUCTBUTEIBHOM 4YHUCJE. 3aBEpIIEHUE OCBOEHUS YHUCIOBOM
JIMHUU OTHECEHO K cpelHeMY 0011eMy 00pa30BaHHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPaKEHUS
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTEMaTUYEeCKOro anmnapaTta, HEOOXOJIMMOIo JUJIsi PEIIeHHs 3ajlad MaTeMaTUKH,
CMEXHBIX MIPEIMETOB U OKpY:Karoulel peaibHOCTU. Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3oBaHus Y4eOHBIM MaTepuana TPYNIUPYETCS BOKPYT  pallMOHATbHBIX
BhIpOKCHUN. AnreOpa JIEeMOHCTPUPYET 3HAUCHHE MAaTEeMAaTUKU KakK sI3bIKa s
NOCTPOCHHUSI MAaTEMaTUYECKUX MOJENEH, OINUCAaHUA TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3amaum oOydeHus anredpe BXOAST TaKkKe JHalbHEHIIee
pa3BUTHE QJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJIMMOTr0, B YaCTHOCTH, A
OCBOCHHUSI Kypca HWH(DOPMATUKW, U OBJIAJICHWE HaBBIKAMH JICTYKTHBHBIX
paccyxnenuii. IlpeoOpa3oBaHue CHMBOJBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHHUsI, CIIOCOOHOCTEN K MaTeMaTUYE€CKOMY TBOPUYECTRBY.

Copepsxanve QyHKIIMOHAIBHO-Tpa(ruecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOydJaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEHIEeH MaTeMaTHYECKOW MOJIeTu
JUTSL OITMCaHUSI M UCCJIEIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne maTepmalia CIIOCOOCTBYET Pa3BUTHUIO Y OOYYarOIIHXCSI
YMEHUS UCIOJIb30BATh PA3JINYHbIE BHIPA3UTEIIbHBIE CPEJICTBA SA3bIKA MATEMATUKHU —
CJIOBECHOTO, CHMBOJHMYECKOT0, TpaduecKkoro, BHOCUT BKJIaJI B (OpMHUpOBaAHHE
IPEACTaBICHUN O POJIM MaTEMAaTUKH B Pa3BUTUH LIUBWIN3ALUN U KYJIbTYPHI.

Yrnyonénnbrit Kypc anreOpsl XapakTepusyercs U3y4YECHUEM
JOTIOJIHUTENIBHOTO TEOPETHYECKOr0 ammapaTta M CBSA3aHHBIX C HHUM METOAOB
pemeHus 3amady. AnreOpa SBISETCS S3BIKOM JJIsi  OMHCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIy’KUT OCHOBOM MaTeMaTU4YeCKOro mozaenupoBanus. [lpu
ATOM CaMU OOBEKTHI MATEMATHYECKUX YMO3AKIIOYEHUW M TPUHSITHIE B aireope
npaBWJia WX KOHCTPYUPOBAHHS  CIIOCOOCTBYIOT (POPMHUPOBAHUIO  YMEHHM
000CHOBBIBATH M JIOKA3bIBATh CYXKCHHS, PA3BUBAIOT MATEMATHUECKYIO HHTYHUIIUIO,
KpPaTKO M HAaIJISIAHO PACKPBIBAIOT MEXaHU3M JIOTMYECKUX MOCTPOEHUN W ydaT UX
npuMeHeHuto. Tem cambpIM anredpa 3aHUMaeT OJHO W3 BEAYINIUX MECT B
GbopMUPOBaHUY HAYYHO-TEOPETUUECKOTO MBIIUICHUSI 00YYaOIINXCS.

CornacHo yueOHOMY TIaHy B 7-9 kjaccax u3ydaetrcsi y4eOHBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIIEIYIOIIME OCHOBHBIE pa3eiibl COJACpKAHUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HEpPaBEHCTBa», «DYHKIIUN.



IT'EOMETPUSA

I'eomeTpusi Kak OAWMH W3 OCHOBHBIX pa3JeNOB IIKOJLHONH MaTeMaTHKH,
MMEIOIUNA CBOEH 1IeNIbI0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHM ¥  B3aMMHOE PACMOJIOKEHHE, OMUPAeTCs Ha  JIOTHMYECKYIO,
J0KazaTebHy0 JIMHUIO. [[eHHOCTh M3yueHHs FeOMETpPUU Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNACA YYUTCS MPOBOJUTH
JIOKa3aTeIbHbIE PACCYXKICHUS, CTPOUTH JJIOTHUECKUE YMO3AKIIOYEHUS, T0Ka3hIBaTh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXJeHusi «OT TPOTHBHOIO», OTJIWYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBaTh oOpaTHble yTBepxkacHUsA. Ocoboe 3HaueHHE JOKa3aTelbHasl
JIUHUS UMEET IS YIITYOJIEHHOTO U3yUEeHHSI MaTeMaTHKHU.

[enbro M3ydyeHuss reOMETPUU SIBIISICTCSI UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTeMaTUYECKUX, TaK U MPAKTUUECKUX 3a7a4, BCTPECUAIOIIHXCSI
B peanbHOM ku3HU. OOyvarmMiics JODKEH HAYYUTHCS — ONpEeNessiTh
TEOMETPUYECKYI0 (PUTYpy, ONUCHIBATH CJIOBAMU YEPTEXK WIM PUCYHOK, HAUTH
IO b  3€MEJIBHOTO  y4acTKa, pPacCUUTHIBaTh  HEOOXOIUMYKO  JUJIMHY
ONTOBOJIOKOHHOTO Kabens win TpeOdyeMmble pa3Mephbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHAS JIMHUS B U3YYEHUU TE€OMETPUMU.
[Ipu pemeHuu 3amay MPAKTUUYECKOTO XapakTepa OOYyYarONIMIICS YUWUTCS CTPOUTH
MaTeMaTHYECKUE MOJEIH PEalbHbIX JKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYHCIICHUS U OLIEHUBATh aJ€KBATHOCTH MOJIYYEHHOI'O pe3yJbTaTa.

Oco0eHHOCTh Y4eOHOT0 Kypca YIIIyOJIEHHOTO U3YYCHUS TEOMETPUU COCTOUT
B TOM, YTO O0y4YaoIIHUecs He MPOCTO 3HAKOMSTCS C ONpeeIEHHBIMU MOHATUAMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOINE TEeMbl IPOrpaMMbl 0a30BOr0 Kypca
TrEOMETPHUH MU3YydaroTcs Ha OoJiee rIIy00KOM YpoBHE, a 00yJaromuecs mpuoopeTaroT
YMEHHUSA, TOMOTaloNIMe€ UM YBEPEHHO MPUMEHSATh CBOM 3HAHUA HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeAMETaX, Mpexae Bcero pusuke u nHPOpMaTuKe,
a TaK)Ke IMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHMSMU TMPU PEUICHUH MNPAKTUYECKUX
3a/1ad.

CornacHo yueOHOMY IMaHy B 7-9 kimaccax wu3y4aeTcss yriayOnEHHBIH
yaeOHbIN Kypce «I'eoMeTpus», KOTOPBIM BKIIFOYACT CICAYIOIINE OCHOBHBIE Pa3IeiTbl
comepxkanusi: «Hawama reomerpum», «TpeyrombHuku», «OKpYyKHOCTbY,
«Hetpipéxyronbaukny», «Ilogodue», «dneMeHTsl TpUuroHomeTpuny, «Inomaan», a
Takke «MeToa koopauHaTy», «BekTopsi», «IIpeobpasoBaHus MI0CKOCTH.

«BeposiTHOCTH M CTATHCTUKA»

B coBpemenHOM 1u(poBOM MUpPE BEPOSTHOCTh M CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAUMMOCTh KaK C TOUKHU 3PEHUS MPAKTUUYECKUX MPUI0KEHUH, TaK U
UX poju B 00pa3oBaHMM, HEOOXOAMMOM KaKJOMy 4ellioBeKy. Bo3pactaer uucio
npodeccuii, mpu OBIAJEHUHN KOTOPBIMU TpeOyeTcsi xopoliasi 6a3oBasi MOArOTOBKA



B 007acTH BEpPOSTHOCTH U CTAaTUCTUKMU, Takas TMOJATOTOBKA Ba)Ha JIs
MPOIOKEHUST 00pa30BaHUsI U JJIsl YCIEIIHONU MPOo(eCCUOHAIIBHON Kaphephl.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMM MPUHIIMIIAMU cOOpa, aHATU3a U
NpeACTaBICHUs JaHHBIX W3 Pa3UYHbIX cdep KU3HM OOIIeCTBa U TOCyJapcTBa
npuoOIaer o0yyarmuxcss K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOWHATOPUKHM pPa3BUBACT HABBIKM OpraHu3aluu mnepedopa M mojcuéra yucia
BAPUAHTOB, B TOM YHUCJIE B MPUKIAJHBIX 3a7a4aXx. 3HAKOMCTBO C OCHOBAMH TE€OPUU
rpadoB co3aéT MaTeMaTUYeCKuil GyHIaMEHT 1Ji1 GOPMHUPOBAHUS KOMIIETEHIIUNA B
obnactu nHPopMaTUKU U MUGPOBLIX TexHOJOTHM. [IpM M3yuyeHUM CTAaTUCTHKU U
BEPOSITHOCTU OOOTamaloTCsl TMPEACTABICHUS OOYYaIOIIMXCsI O COBPEMEHHOM
KapTUHE MHUpa M METOAaX €ro uccienoBaHus, GOpMHUPYETCS MOHHUMAaHUE POJIH
CTATUCTUKHU KaK UCTOUYHHMKA COLMAJIBHO 3HAUYMMON MH(POPMAIIUU U 3aKJIabIBAIOTCS
OCHOBBI BEpPOSITHOCTHOTO MBIIIJICHHUS.

B cooTBeTcTBHMU ¢ JAHHBIMU IIEJISIMU B CTPYKTYpE MPOrpaMMbl yuyeOHOTO
Kypca «BeposaTHOCTP W CTaTUCTHKAa» OCHOBHOTO o0OIIero oOpa3oBaHus Ha
yrayoJIEHHOM YPOBHE BBIJICJICHBI CJEAYIONIUE COACPKATEIbHO-METOIMUECKIE
muHun: «IIpencraBieHne JaHHBIX U ONMKCATENbHAs CTAaTUCTUKAY, «BeposATHOCTHY,
«OneMeHThl KOMOWHATOpUKN», «BBegenue B Teopuio rpadoB», «MHOKECTBAY,
«Jlorukay.

Conepxanue nuaum «IIpeacraBieHne NaHHBIX U ONUCATEIbHAS] CTATUCTHKA
CIIY’)KUT OCHOBOW Uisi (pOPMUPOBAHUSI HABBIKOB paboOThl ¢ HMHMOpMaImeil: ot
YTeHHs] W WHTEpHpeTaluy HHPOpMAIMHU, TNPEACTaBICHHOW B TalnuIax, Ha
auarpaMMmax W rpadukax, A0 cOopa, TpPENCTaBICHUS W aHaIW3a JaHHBIX C
UCIIOJIb30BAHUEM CTAaTUCTUYECKUX XapaKTEPUCTHK CPEAHUX U PACCEUBAHMS.
PaGotast ¢ nmaHHbIMH, OOydaromuecs ydaTcsi CUMTHIBATh W HWHTEPIPETUPOBATH
JAHHbIE, BBIIBUTaTh, apryMEHTUPOBATH U KPUTHUKOBATH MPOCTEUIINE TUIOTE3HI,
Pa3MBIIUIATh HaJA (DaKTOpaMu, BBI3BIBAIONIMMU H3MEHYUBOCTH, U OILICHUBATh UX
BJIMSIHUE HA pACCMATPHUBAEMbIE BEJIMUYUHBI U ITPOLECCHI.

NHTYyWTHBHOE NpENCTAaBICHUE O CIy4YaMHOW W3MEHUYHMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHUHWM CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM s
U3YUYCHUS TEOPUU BEPOATHOCTEH. bOIbIIOE 3HAYECHHE HMMEIT NPAKTUYECKUE
3aJJaHUs], B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIESIMH.

[ToHsiTHE BEPOSITHOCTH BBOAMTCA KaK Mepa TMPaBIOMONO00MS CIy4aitHOTO
coObrtus. Ilpm w3ydeHmnm ydeOHOTO Kypca oOOydarmuecs 3HAKOMSTCS C
NPOCTEUIIMMU  METOJaMH  BBIUMCJIEHHMS  BEPOSTHOCTEM B  CIIyYalHBIX
3KCIIEPUMEHTAX c PaBHOBO3MOKHBIMH AJIEMEHTapPHBIMU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIONIMMU CTaBUTh U pelllaTh O0Jee CIOXKHBIC
3agaud. B ydeOHbIH Kypc BXOJAT HayajbHbIE MPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.



B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaroIIHUXCS C
MHO>KECTBAMU M OCHOBHBIMH OIIEPALMAMH HaJ MHOYKECTBAMH, PACCMATPUBAIOTCS
MpUMEPBl MPUMEHEHUs1 rpadoB M BJIEMEHTOB TEOPUU MHOXKECTB JI PELIEHUs
3a/lay, a TaKKe HUCIOJIb30BAHMS B JAPYTUX MATEMATHUYECKHX KypcaX U Y4YEOHBIX
npeaMeTax.

Ha u3yuenue yueOHoro kypca «Aaredpa» oroaurca 408 yacoB: B 7 kjacce
— 136 4JacoB (4 gaca B Henenr0), B 8 kimacce — 136 gacoB (4 yaca B HeJem0), B 9
kiacce — 136 gacoB (4 yaca B HEJIEIIO).

Ha uzyuenune yueO6HOro kypca «I'eomerpusi» orBoautcs 306 udacos: B 7
kimacce — 102 ygaca (2 yaca B Heneno), B 8 kimacce — 102 yaca (3 yaca B HeJIen0), B
9 knacce — 102 vaca (3 yaca B HeZEO).

Ha wm3yuenue ydyeOHOro kypca «BeposiTHOCTH M CTATHCTHKA» OTBOIUTCS
102 gaca: B 7 kiacce — 34 yaca (1 yac B Henento), B 8 kinacce — 34 vaca (1 gac B
Hegeno), B 9 kinacce — 34 vaca (1 yac B HeeIn0).



COAJEPKAHME OBYUYEHUSA
Auredpa
7 KJIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. CpaBHEHHE, YNOPSAIOYMBAHUE U apuUPMETHUUYECKUE
JNEUCTBUS C PallMOHAIBHBIMU YKciIaMu. YucnoBasa npsiMasi, MOJyJIb YHCIa.

Crenenp C HaTypajdbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YWCIA B
JNECSITUYHOMN MO3UIIMOHHOW CUCTEME CUUCIICHMUS.

Pemiennie TekcTOBBIX 3a/au apupmMeTHIeCKUM criocoboM. Pemenue 3amau u3
peanpbHOM MPAKTUKU HA YacTH, Ha IpoOU, HA TIPOLICHTHI, TPUMEHEHHE OTHOIICHUN
U TMPONMOpUHMN MpU PEIICHUH 3ajad, pelleHue 3ajad Ha JBWKEHHE, padorty,
MOKYIIKH, HAJIOTH.

JenumocTs uenbix yncena. CBoiCcTBa JETUMOCTH.

IIpocthie U coctaBHble uuciia. YETHble W He4Y€THble uucha. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku OE€IMMOCTH CyMMBbl U
IIPOU3BEICHUS LEIbIX YUCEN IPU PEIICHHUH 3a]1a4 C IPAKTHUYECKUM COIEPKAaHUEM.

HauGonpmuit oOuuit genurens 1 HAaUMEHbIllee 0011ee KpaTHOE JIBYX YHUCEN.
B3anmHO npocTeie uncia. AnroputMm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndecke ornepanny Hajl OCTaTKaMH.

AsireOpanyeckue BbIpasKeHUS

BelpaxkeHne ¢ nepeMEHHbBIMH. 3HAUYEHUE BBIPAXKEHHUS C IEPEMEHHBIMH.
[IpencraBienne 3aBUCUMOCTH MEXITYy BETUYMHAMU B BUE (OPMYJIBI.

ToxnectBo. ToxaecTBeHHBIE MPEOOPA30BAHKS ANTeOPANIESCKUX BHIPAKEHUH.
JloKa3aTenbCTBO TOXKIAECTB.

Onnouwiensl. OJHOWIEH cTaHAAPTHOrO BUuJa. CTENeHb OJJHOWICHA.

Muorounensl. MHoOrouneH craHaapTHoro Bujaa. CTeneHb MHOTOYIEHA.
CrnoxeHue, BHIYMTAHHE, YMHOKCHHE U JieleHre MHorouwieHoB. [IpeoOpazoBanue
L[EJIOTO BRIpAXKEHUs B MHOrowieH. Kopau MHOrouiesa.

@opmyIibl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CyMMBbl U KBAaJpaT pasHOCTU
JIBYX BBIPQXKEHHUI, Ky0 CyMMbl M KyO PpPa3sHOCTH JABYX BBIPAXKEHHU, pa3HOCTh
KBaJpaTOB [JBYX BBIP&XKECHUM, IPOU3BEICHUE PA3HOCTH U CYMMBI JBYX
BBIPXKEHU M, CyMMa U Pa3HOCTh KyOOB JIBYX BbIPAXKEHUM.

Pa3znoxxeHre MHOTOYIEHA HA MHOXUTEIU. BolHeceHre 001ero MHOXKHUTEINS 32
CKOOKH. MeToa rpynnupoBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ oHOM nepeMeHHon. Kopenb ypaBHeHus. CBOWCTBAa ypaBHEHU N
C OIHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTH4ECKasi MOJEIb PEAIbBHON CUTYaLUH.



JluHeriHOEe ypaBHEHHE C OJHOM NEPEMEHHOM. UMCIIO KOpPHEW JMHEMHOTO
ypaBHEHMs. PellleHne TEKCTOBBIX 3aJad C MOMOLIBK) JIMHEWHBIX YPABHEHUM.
JIuneliHOEe ypaBHEHHE, COAEpKAIIEEe 3HAK MOAYJIA.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOrO ypaBHEHUS C ABYMS
nepeMeHHbIMH. CHCTEMBl JIMHEWHBIX YPaBHEHUHW C JABYMS MEPEMECHHBIMU.
I'paduuecknii MeTon pemIeHHs] CUCTEMbl JUHEHHBIX YpaBHEHHH C JABYMs
NIEpEMEHHBIMH. PEllIeHNEe CHUCTEM JIMHEWHBIX YPaBHEHUU C JABYMS MEPEMEHHBIMU
METOAOM TMOJICTAHOBKM W METOAOM cioxeHus. Cucrema [BYX JIMHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU KaK MOJEIb PEATbHOW CUTYallUH.

DyHKUUHA

Koopaunara Touku Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosHre MExXTy
JIBYMsI TOUKaMHU KOOPJAMHATHOMN MPSMOIA.

[IpsimoyronibHass cucteMa KoopAMHAT. AOcuucca M OpJIMHATa TOYKHA Ha
KOOpJAuHATHOW 1uiockocTu. [Ipumepsl rpadukoB, 3aganubix hopmynamu. UrteHue
rpaduKoB peanbHbIX 3aBUCUMOCTEH.

OYHKIMOHAJIBHBIC 3aBUCUMOCTH MEXIy BenuduHamu. [loHsTue (yHKIuUU.
OyHKIMS KAk MaTeMaThyeckas MoOJeNb peanbHoro mponecca. O06macTb
ompeneneHuss U obnacte 3HaueHW GyHkUU. CrocoObl 3amaHusi (QYHKIUH.
I'padux dbynkuuu. [MoHsATHS MakcCUMyMa ¥ MUHUMYMa, BO3pacTaHUs U yObIBaHUS
Ha [IpUMEpax peajibHbIX 3aBUCUMOCTEM.

Jlunetinas ¢yukius, e€ cBoicTBa. ['paduk nuneiHon ¢ynkumu. ['paduk
byukun Y = |X|. Kycouno-3amanusie GyHKINN.

8 KUIACC

Yucsa 1 BBIYUCICHUSA

KBagpartubeie kopHu. ApudMeTHUUECKH KBaJAPaTHBIN KOPEHBb U €r0 CBOMCTBA.
[lonsTe wWppamMoOHAIBLHOrO 4Yucia. JIeWCTBUS C WPpPalMOHAJIBbHBIMH YHCIAMU.
CBoiicTBa IeMcTBUH ¢ HppallMOHATBHBIMU YKciaMu. CpaBHEHHE UPPALIMOHATBHBIX
YU CEJL.

[IpencraBneHnss O pACHIMPEHUSIX YUCIOBBIX MHOXKECTB. MHOXecTBa
HATYypaJIbHBIX, LEJIbIX, PAlUOHAJIbHBIX, JEUCTBUTENbHBIX uHcen. CpaBHEHUE
yucell. YucaoBble MPOMEKYTKHU.

HedictBust ¢ octatkamu. Ocrtatku creneHed. l[IpumeHeHue ocTaTkoB K
PELICHUIO YPABHEHH B LIEJIBIX YUCIAX U TEKCTOBBIX 3a]1a4.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIUTEIBHOCTh TMPOLIECCOB B
okpyxaromieM mupe. CTaHIapTHBIA BUJ YU CIA.

AuredOpanyeckue BbIpasKeHUsI

AnreOpanueckast aApoOb. JlomycTUMble 3HAaY€HUS TMEPEMEHHBIX B JIPOOHO-
palMOHANIBHBIX BhIpaKeHUsX. OCHOBHOE CBOWCTBO anredpanveckod JapoOu.



CnoxxeHue, BBIYMTAHUE, YMHOXEHUE U JI€JCHUE anredpandeckux JapoOei.
Boinenenue uenoit yactu anredOpanyeckoii T1poou.

Panyonanbubie BBIPAKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHATBHBIX BBIPAKCHUI.

JlonyCcTuMbIE 3HAYE€HUSI TMEPEMEHHBIX B  BBIPAKEHUAX, COJCPHKALIUX
apupMeTHUeCKUe KBaJpaTHbie KOPHHU. TOXKICCTBEHHBbIC MPEOoOpa30OBaHUS
BBIPKECHUH, CoAepKaIUX apuMETHUECKUE KBaIpaTHBIE KOPHHU.

Crenenbr ¢ 1edbIM TOKazateneM U e€ cBoicTBa. I[IpeoOpazoBanue
BBIPAXKECHU U, COJEPKAIUX CTCTICHHU.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHune. @dopMyna KOpHEW KBaJpaTHOTO YpaBHEHHS.
KonnuecTBo neiCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHus. Teopema Buera.
VYpaBHeHUs, CBOJUMBIE K JIMHEHHBIM YypaBHEHUSIM WJIM K KBaJpaTHBIM
ypaBHeHUsAM. KBanpatHoe ypaBHEeHUE ¢ TapaMeTpoM. PellleHne TeKCTOBBIX 3aj1ay C
MOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JlpoOHO-parimoHaIbHBIE ~ ypaBHEHUs. PereHue  IpoOHO-paliMOHAIBHBIX
ypaBHEeHHI. PelleHne TEKCTOBBIX 3aJad € TOMOIIBI0 JIPOOHO-PalMOHATBHBIX
ypaBHeHH. ['paduueckass uHTEpHpeTalus ypaBHEHUN ¢ ABYMS TIEPEMEHHBIMHU.

Uucnosslie HepaBeHCTBA. CBOKCTBA YHCIOBBIX HEPABEHCTB.

HepaBencTtBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBA. ClioxkeHue
U YMHOXEHHE YHCIOBBIX HEpaBeHCTB. OIlICHUBAaHHE 3HAYECHUS BBIPAKECHMUS.
Jloka3aTenbCTBO HEPABEHCTB.

[lonsiTHE O pemIeHMM HEPAaBEHCTBA C OJHOM NEpEeMEHHOHM. MHOXKECTBO
pEIIEHU HepaBEeHCTBA. PaBHOCUIIBHBIE HEPABEHCTRBA.

JInHEelHOE HEpPaBEHCTBO C OJHOM MEPEMEHHOM W MHOMXECTBA €T0 PEIICHHUM.
Penienrie TMHEITHBIX HEPABEHCTB C OJITHOM NepeMeHHON. CUCTeMbl U COBOKYITHOCTH
JIMHEVHBIX HEPABECHCTB C OJHOW IEepeMeHHOU. PemeHne TEeKCTOBBIX 3aaad ¢
IIOMOUIBIO JTMHEWUHBIX HEPABEHCTB C OJTHON NIEPEMEHHOM.

DyHKIUMN

OO6nacTp onpeseneHusi 1 MHOXKECTBO 3HaueHU (GyHKInU. CriocoObl 3a1aHus
dbynkui. ['padux dyaknun. Yrenne cBoiictB ¢ynkimu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHHA, OTPAXKAIOMUX peaTbHbIC MPOIECCHI.

Jlunevinas ¢yskiusa. DyHKUIMM, OMUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO
MIPOTIOPIIMOHATBFHBIE 3aBUCUMOCTH, UX TPaUKH.

Oynkmun y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| u ux cBoiicTBa.
Kycouno-3anannbie GyHKIUU.

9 KIIACC

Yucia 1 BBIYMCJICHUS



Kopenp n-ii crenmenn u ero cBoicrBa. CTENEeHb C PALUMOHAIBHBIM
[I0Ka3aTeseM U €€ CBOMCTBA.

AJireOpauyveckKne BbIPaKeHU sl

ToxnecTBeHHbIE TpeoOpa3oBaHUs BBIPAKECHUH, COAEpPKAIUX KOpPEHb N-if
crenieHu. ToxaecTBEHHbIE MPEeOOPa30BAHUS BBHIPAKEHUN, COAEPIKAIIUX CTEIEHb C
pPalMOHATIbHBIM NIOKA3aTEeJIEM.

KBagpatheiii TpéxuneH. KopHu KBagpaTHOro TpéxwieHa. PazmoxeHue
KBaIPAaTHOTO TpEXUieHa HA JTUHEHWHbIE MHOKUTEIH.

YpaBHeHUS ¥ HEPABEHCTBA

buxBanparusie ypaBHeHus. [Ipumepsl mpuMEHEHU METOJI0B PaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEMEHHOM, rpauyecKoro MeToAa MpU PEIICHUH
ypaBHEHUN 3-i U 4-ii CTETIEHEM.

Pemiennie npoOHO-paliMOHANIBHBIX YPaBHEHUM.

Pemienne cucrem ypaBHEHUIN ¢ IByMS NIEpeMEHHBIMH. Pelienne mpocteimmx
CHUCTEM HEJMHEWHBIX YpPaBHCHUH C JBYMs mnepeMeHHbIMU. ['paduueckuii meron
pelieHns CUCTeMbl HEJIMHEHHBIX YpaBHEHUW C JAByMs nepeMmeHHbIMU. Cuctema
IBYX HEJIMHEWHBIX YPaBHEHWI C JBYMS NEPEMEHHBIMU KaK MOJENb PEalbHOMN
CUTYyalUU.

UucnoBble HepaBeHCTBA. PellleHre TMHEWHBIX HEpaBEHCTB. J(O0Ka3aTenbCTBO
HEPaBEHCTB.

KBagpaTHeie HepaBeHCTBa C OJHON IepeMeHHOW. PelieHne KBaapaTHBIX
HEPABEHCTB IpaUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAJIOB
IUIsl pallMOHAIbHBIX HepaBeHCTB. [IpocTeiinine HepaBeHCTBA C MAPAMETPOM.

Peuienrie TeKCTOBBIX 3a/1a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ aAByMsi nepeMEHHbIMH. PerieHue HepaBeHCTBA C ABYMS
nepeMeHHbIMU. CHCTEMBI HEpPaBEHCTB C JABYyMs MepeMeHHBIMH. [ 'paduueckwii
METOJ PEIICHHS] CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DyHKIUMN

Oynkmus.  CBoiictBa  GyHKUMA:  Hymd — QYHKIWH,  [OPOMEXKYTKH
3HAKOTOCTOSHCTBA (DYHKITUU, TTPOMEKYTKH BO3pacTaHusA M yObIBaHUS (DYHKIIUH,
4ETHBIC U HEUETHBIC (DYHKIIMH, HANOOIIbIIIEEe U HAUMEHBIIIEe 3HaYCHUS (DYHKITUU.

KBagpatnunas Qynkuuss u e€ cBoicTtBa. lcmonb3oBaHHE CBOMCTB
KBaZpaTUYHOW  (PyHKIMM s pemeHus 3agad.  l[loctpoeHuwe  rpaduka
kBanpatuyHor ¢yHkiuu. llomoxkenne rtpaduka KBagpaTHUHOW (QYHKIIMK B
3aBHCHMOCTH OT €€ kod(dumuentos. ['paduxn Gpynxuuii y =ax2, y = a(x —m)2uy
= a(x — m)? +n. IToctpoenue rpaduKkoB (yHKIHIH C MOMOIIEIO IIPEOOPA3OBAHMIA.

HpoOHo-nuneitnas @ynkuus. MccnenoBanue QyHKIui.

Oyukuus Y = X" ¢ HaTypaJIbHBIM TTOKa3aTesieM N u e€ rpaduk.

YuciioBbIE MOCTEA0BATEIbHOCTH M MPOTPecCuu



[lonsTe uMcnoBOM mocaenoBaTebHOCTH. KoOHeYHble M OECKOHEUHbIE
IocnenoBaTeNnbHOCTH.  OrpaHudeHHas  MOCIEIOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacrtaromasi  (yOwIBaroimiasi)  mociefoBaTebHOCTh.  CrocoObl  3a1aHus
NOCJIEIOBATEIbHOCTU: OMKUCATENbHbIN, TaOJUYHBIM, C MOMOIIbIO (OPMYINBI N-TO
YJI€HA, PEKYPPEHTHBIM.

Apudpmernyeckas U reoMmerpuyeckas mnporpeccuu. CBOHCTBa 4YJIEHOB
apupmeTnyeckoil u reoMerpuueckoil mnporpeccuid. dopmynsl N-ro  uigeHa
apugmeTniyeckol U reomeTpuyeckoi nporpeccuid. dopmysbl CyMMbl MEpPBBIX N
YJICHOB apu(METUUECKOH U TeOMEeTpHYecKo mporpeccuil. 3ajlauyu Ha MPOLEHTHI,
OaHKOBCKHE BKJIa/Ibl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH MOCIEAOBATEIBHOCTH, O CYMMHUPOBAHUU
0EeCKOHEYHO yObIBaIOIEl TeOMETPUUYECKOIN IPOrPECCUH.

Meton matematuyeckot nuHaykuuu. [Ipocrennme npumepsl.

I'eomerpusn
7 KIIACC

Hauasna reomerpun

Hctopuss BO3ZHUKHOBEHUSI U pPa3BUTUSA reoMeTpuu. HauanbHble NOHATUSA
reomeTpuu. Touka, mpsiMas, OTpe3oK, jayd. [loHaTtue o0 akcuome, Teopeme,
JI0Ka3aTeNbCTBE, ONPEACICHUN.

B3aumHoe pacnosiokeHre TOYeK Ha mpsiMou. M3mepeHue IMHBI OTpE3Ka,
pPAcCTOSIHUE MEXIY TOUKAMH.

[Momymiockocte u  yroi. Buael yrimoB. H3mMepeHue BEJIWYHAH YIJIOB.
Beprukanbhbie u cmexHble yribl. [lapannenbHble U NEPIEHIUKYIISIPHBIE MIPSMBIE.
Paccrostnue ot Touku 10 nipssMou. buccekrpuca yria.

Jlomanas. Buael nomanbix. JiinHa nomanoi. MHoroyronesHuku. llepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBITYKIIBIX U HEBBITYKJIBIX MHOTOYTI'OJIbHUKAX.

[lepBuuHbIE TpEACTaBICHHUS O pPaBEHCTBE GUTYp, HUX PACHOJIOKCHHH,
CUMMETPUHU.

[Ipocreiimme nmocrpoennsi. MHCTpYMEHTHI 11 U3MEPEHUMN U IIOCTPOCHUM.

TpeyrojbHuKH

Buael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJBbHBIE, TYNOYTOJbHBIE,
paBHOOEIpEHHBIE, pPaBHOCTOpOHHWE. Meauana, OWCCeKkTprca ¥ BBICOTA
TPEYTroJIbHUKA.

PaBenctBo TpeyronbHukoB. llepBbli W BTOPOM NPU3HAKU pPaBEHCTBA
TPEyroibHUKOB. PaBHOOEIpEHHbIE TPEYroJbHUKA M UX CcBoicTBa. Ilpu3Hak
PaBHOOEIPEHHOTO TPEyroiabHUKa. TpeTuil mpu3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUsT MEXIYy CTOPOHAMH M yTJIaMU TpeyroyibHuka. HepaBeHCTBO
TpeyroJibHuKa. HepaBeHCTBO O IJIMHE JTOMaHOM.



Cummetpuunble  ¢Gurypsl. (OCHOBHBIE CBOHCTBA OCEBOM CHUMMETPHH.
IIpuMepbl CUMMETPHUH B OKPYIKAIOLIEM MUDE.

IHapanienbHbie npsamMbie. CyMMa yIrii0B MHOI0yT0J1bHUKA

[TapamienbHOCTh NPSIMBIX, HCTOPUYECKHUE CBEICHHUS O MOCTynare EBkiuaa u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIMAOBOM reomerpuu. CBOWCTBA H
NPU3HAKY MapaJyIenbHbIX NpsAMbIX. CyMMa yriloB TpeyrojibHUKAa. BHelHWe yribl
TpeyroibHuKa. CymMma BHYTPEHHHMX YIJIOB MHOTOYTOJIBHUKAa WU CyMMa BHEIIHUX
YIJI0B BBITYKJIOTO MHOTOYTOJIbHHUKA.

IIpsimoyronbHbIe TPEYTrOJIbHUKH

[Ipu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYrOJbHHUKOB. IlepneHaukynsp u
HakJIOHHasg. CBOKCTBO MeAMaHbl MPSIMOYTOJIBHOTO TPEYrOJIbHUKA, MPOBEAEHHON K
runotenyse. [IpsMoyroiabHbIi TPEYTOJIBHUK € yTII0M B 30°.

OKpyxHOCTH

[loHATHS OKPYKHOCTH M Kpyra. DJIE€MEHTbl OKPY>KHOCTH M Kpyra: LIEHTp,
paguyc, 1uaMeTp, XopAa, UX CBOMCTBa. B3anMHOE pacnosioKeHue OKPYKHOCTH U
npsimoi. KacarenbHasg u cekymas K OKpYKHOCTH. OKpYKHOCTb, BIIMCAHHas B
yroia. [Ipocreiinirie TOCTPOEHUS € MOMOLIBIO ITUPKYJISL U JIMHEHKH.

I'eomeTpu4yeckune MecTa TOYEK

[lonsiTue 0 reoMeTpuyeckoM mecte ToueK. [IpuMepbl reoOMETpHUUECKUX MECT
TOYEK Ha IIOCKOCTH. brccekTpuca yria U cepeIMHHbIA NEPHIEeHANKYISAP K OTPE3KY
KaK reoMeTpudeckne mecta Touek. OmnucaHHash OKpPYKHOCTb TPEYrOJIbHUKA, €€
HEHTp. MeToa reoMeTpUYECKUX MECT TOUEK IPH PEIICHUH T€OMETPUUYECKUX 3a7ay.

ITocTpoeHus ¢ NOMOMIbIO HUPKYJISI M JIMHEHKH

Hcropuueckne cBemenus. OOOCHOBaHHUS MPOCTEHIITUX TOCTPOSHUM, 3TaIlbl
3a/1a4M Ha OCTPOEHUS, PELICHUE 3a7a4 Ha IOCTPOEHUE HUPKYJIEM U JIMHEUKOM.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamMm, €ro mNpu3HAKM H CcBoicTBA. [IpsAMOyrombHHUK, poOMO,
KBaJpaT, WX TpPHU3HAKH W CBOWCTBA. Tpamernus. PaBHOOenpeHHas Tpamemus, e
cBoicTBa U pu3Haku. [IpsmoyronbHas tpaneuus. CpeaHsis JUHUS Tpaneluu.

CpenHsisi nuHUS TpeyrojbHUKa. MeTo yIBOCHHUS MeIHaHbl TPEYTrOJbHHKA.
Teopema 0 nepeceyeHnn MEAMAaH TPEYrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPILMOHAIBHBIX OTpe3Kax. Teopema
BapunboHa 111 TPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

leHTpanbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxooue



[logoOue TtpeyroapHukoB, Kodhduiument mnogodus. IlpuszHaku mnomoOus
TpeyrojdbHUKOB. llpuMeHeHne mnogoOHMsT TpPU PELIEHUHM TEOMETPUUYECKUX U
MPaKTUYECKUX 3a]a4.

ILiomans

[TonssitTue o momaau. CBoiicTBa IUIONMIAAEH TEOMETPUUECKUX (UTYP.
[Ipocreiimue GpopMynbl 175 MIOMIAAN TPEYTroJbHUKA, MapajuieiorpaMMa, pomoa u
tpaneuuu. [lnomanu nono6HeIX ¢puryp. OTHOILIEHKE TIOWAAEH TPEyroIbHUKOB.

Teopema ITudaropa

Teopema Iludaropa. IIpumenenue teopemsl I[ludaropa mnpu pemenun
NPAKTUYECKUX 3a/a4.

JIeMeHThbl TPUTOHOMETPHUH

CuHyC, KOCHHYC, TAHI'€HC W KOTAHIE€HC OCTpPOro yria MpsMOYroJbHOIO
TpeyrojibHUKa. Tpuronomerpuueckue Qynkuuu yrimoB B 30° 45° u  60°
[IponopirioHanbHbIE OTPE3KU B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1ibl ¥ 4eThIPEXYT0JIbHUKH, CBA3aHHbIE C OKPY’KHOCTHIO

Brnucannble M 1EHTpajdbHBIE YTIJbl, YIOJ MEXIY KacaTeJIbHOW M XOpPIOH.
Vel Mexay XopaaMu M CEKyIIMMHU. BrrcaHHble W ONHMCAaHHBIE OKPYKHOCTH
TPEYroJibHUKA M YEThIPEXYroJbHUKUA. CBONCTBA W TPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJbHUKA. B3auMHOEe pacrnosiokeHHe JBYX OKpykHoctel. KacaHue
okpyxHocTei. O01Iue KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemenne TpeyroibHuUKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° mo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. @opmynbl  OPUBEICHUS. Pewenue
TPEyroJbHUKOB. TeopemMa KOCMHYCOB M TeOpeMa CHUHYCOB. Peuienue
IIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Pemenue 3a1au reoMeTprUueCKON ONTHKH.

Tpuronomerpruueckue bopmynsl IS IUIOIAA  TPEYrOJbHHKA,
napamuienorpamma, pomo6a, tpaneuun. ®dopmyna I'epona. @opmyna miomagu
BBIITYKJIOTO YETBIPEXYTOJIbHUKA.

IToxoOue TpeyroibHUKOB

Xopasl U MOJOOHBIE TPEYTOJbHUKM B  OKpYXKHOCTU. Teopema o
MPOU3BEJICHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHHUHM OTPE3KOB CEKYIIHX,
TEOpeMa O KBaJpare KacaTesbHOU. [IpuMeHeHHe Npu pEelIeHUH FeOMETPHUYECKHX
3aga4d. Teopembl UeBnsl 1 Menenas. [loHsiTue 0 roMoTeTHN.

MeToa KoOpaAUHAT



VYpaBHeHUEe NpsMON Ha IMJIOCKOCTH. YTJIOBOM KOA((HUIHMEHT U CBOOOIHBIN
YIEH, UX TEOMETPUYECKHUA CMbICH. [lapamnenbHOCTh M NEPIEHAUKYISIPHOCTH
NpSAMBIX (Yepe3 yriioBoi KO3 (ULIUEHT).

YpaBHeHHE OKpPY)KHOCTU. HaxokneHue IepecedeHuid OKpPYKHOCTEU U
OpsAMBIX B KoopauHatax. @opmysia pacCTOsIHUSA OT TOYKH 10 npsamoi. [Imomans
napajuiesiorpaMMa B KOOpAMHATaX, IMOHSATHE OO0 OPHUEHTHPOBAHHOM IUIOLIAIH.
[IprumeHeHne MeToa KOOPAUHAT B TPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3aj1a4ax.

BekTopsl

Bekropel Ha minockoctd. COKEHHME M BbIUMTAHUE BEKTOPOB — IpaBuia
TPEYroJibHUKA U NapajuiesiorpaMMa. Y MHOKEHUE BEKTOpa Ha uncio. KoopauHaTel
BeKkTOpa. CIIO)KEHHWE M BBIYMTAHUE BEKTOPOB, YMHOXKEHHME BEKTOpPA HA YHUCIO B
koopauHaTax. [I[pumeHneHnne BeKTOpoB B (hU3UKe, LIEHTP Macc.

[TonsitTue o Oasmce (Ha TUIOCKOCTH). PasyokeHuss BEKTOPOB MO Oa3ucy.
CkansipHoe NPOU3BEJICHHE BEKTOPOB, N'€OMETPUYECKHII CMBICI U BBIPA)KEHHUE B
JIEKapTOBBIX KOOpAMHATax. JUCTpUOYTUBHOCTH CKaJsipHOTO IPOU3BEACHUS.
CkansipHoe mnpou3BeleHHE U npoeuupoBaHue. [IpuMeHeHHE CKaISIPHOTrO
NPOU3BEIICHUSI BEKTOPOB [UJIi HAXOXKIEHHUS JJIMH W yrJoB. PemieHue
FEOMETPUUECKHUX 3a/1a4 C MTOMOIIbIO CKAJISIPHOTO MTPOU3BEICHHUS.

JlInHA OKPYKHOCTH U IUIOIIAAb KPYyra

[IpaBuiibHBIE MHOTOYTOJNBHUKHM. JlnmHa  oOKpyXHOCTH. ['pamycHas w
paauaHHas Mepa yIJa, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomans kpyra,
cekTopa, cermeHTa. Mcropuueckue cBeieHust 00 U3BMEPEHUH JUTMHBI OKPY>KHOCTH H
IJIOIIAIN KpyTa.

JIBHKeHMSI TNIOCKOCTH

Lentpansnas cummetpus. LleHTpanbHO-cuMMeTpuaHbie (Urypbl. [IoBOpOT.
OceBast cummeTpusi. OUrypbl, CUMMETPUUYHBIE OTHOCHUTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIil HEPEHOC.

[lonsitue nBwkeHHs U ero cmoiicTBa. PaenctBo Quryp. Ilpossrenus
CUMMETPUHU B NPUPOAE, KUBOIMCH, CKYJIBOTYpE, apxurekrype. Kommnosumuun
JNBWKEHU (MpocTeiiue npuMepsl). [[pumeHeHre B reoMeTpHUUeCcKUX 3a/1avax.

BeposiTHOCTH U CTaTHKA

7 KIIACC
UteHue rpauKoB pealibHbIX MPOLIECCOB.
OnucarenbHasi CTaTUCTUKA: MEIHMaHA, pa3Max, HAMOOJbIIEe U HaUMEHBIIEe
3HAQYEHHUs, KBApTWIM, CpEIHEE TapMOHUYECKOE, CpEeIHEEe TapMOHHYECKOE
YUCIIOBBIX JAHHBIX.



IIpumepsl  cilyyalHOW W3MEHYUMBOCTH I[PU U3MEPEHHUAX, B MacCOBOM
MIPOU3BOJICTBE, TEHACHLUMUHU M ClydyailHble KoJeOaHMs, TPYNIUPOBKA JaHHBIX,
IIPEACTABICHNAE CIIy4YalHOM HM3MEHYMBOCTHM C TOMOIIBIK) JHarpaMM, YacTOTHI
3HAYEHUM, CTATUCTUYECKAS YCTOMUYNUBOCTb.

I'pad, Bepmmua, pebpo. Crenenp BepmumHbl. Yuciao pébep u cymmapHas
creneHb BepuinH. [lonsitue o cBsa3Hbix rpadax. Ilytu B rpadax. Llenu u uukibl.
O6xox rpada (diinepoB nyth). [lonsiTue 00 opueHtupoBaHHOM rpade. Pemienue
3aJ1a4 ¢ MOMOUIbIO TpadoB.

VYTBepKaeHUsT U BbICKa3blBaHUA. OTpULAHUE YTBEPKACHUS, YCIOBHbIE
YTBEP)KJEHUsI, OOpaTHbIE W PpABHOCUJIbHBIE YTBEPXKICHUS, HEOOXOAUMBIE H
JOCTaTOYHBIE YCIIOBUS, CBOMCTBA M MpHU3HAKU. [[pOTUBOIIONOKHBIE YTBEPKIAECHNUSA,
JIOKa3aTeNbCTBA OT IPOTHUBHOTO.

Crny4daliHbIil KCnIEpUMEHT (OMBIT) M clydaiiHOe coObiTHe. BeposiTHOCTh U
4acToTa CIOydyalHOro coObiTHs. Pollb  ManoBEpOSTHBIX W MPAKTHYECKH
JIOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTBE.

8 KIIACC

MHOX€eCTBO M MOAMHOXECTBO. [IpMepbl MHOXKECTB B OKPYKarOIIEM MUPE.
Ilepeceuenne u oObeauHEHHE MHOXeECTB. Jlmarpammbl Oiiniepa. YUucioBbie
MHOKecTBa. [IpumMepsl MHOXECTB M3 KypcoB anreOppl HU T'€OMETPHUH.
[lepeuncnenue 37€MEHTOB MHOXKECTB C IMOMOIIBIO OPraHW30BaHHOTO Mepedopa u
npaBujia yMHOKeHUA. DopMyIia BKIIIOUEHUSA-UCKITIOYEHHUS.

DOnemeHTapHble COOBITHS. BeposTHOCTH ciydalHBIX COOBITUNA. OMBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU. CITydailHbIi BHIOOD.

N3mepenue paccerBaHUsi YMCIOBOrO MaccuBa. Jucmepcuss M CTaHAApTHOE
OTKJIOHEHUE 4YHUCIOBOro Habopa. CBoiicTBa JUCIEPCHUM U CTaHAAPTHOTO
OTKJIOHEHUs. /(uarpaMMbl paccenBaHUs IBYX HAOJIOJAAEMbIX BEIUYUH. JIMHEiHas
CBSI3b HA JUarpaMMe pacCEeUBaHMUS.

HepeBo. JlepeBo caydaitHoro 9kcriepumeHTa. (CBOHCTBAa  JI€pEBBEB:
€AMHCTBEHHOCTh IMTYTH, CBSI3b MEXK/y YMCIIOM BEPIIUH U unciaoM péoep. [lonstue o
iockux rpadax. Pemenue 3ama4 ¢ mOMOMIBIO 1EPEBHEB.

Jlornueckue coro3bl «M» u «JIN». CBsA3b MeXKAy JOTUYECKUMHU COIO3aMHU U
omnepanusiMi HaJl MHOKecTBaMu. Mcrnonb30BaHue JOTHYECKUX COI030B B anreope.

CnyyaiiHple  CcOOBITUSI ~KaK  MHOXKECTBAa  JJIEMEHTApHBIX  COOBITHH.
[IpotuBononoxkubie coObiTUd. Onepaunu Haja coObITUAMU. Dopmylia CIOKEHUS
BEPOSATHOCTEMN.

[TpaBuno YMHOKEHUS BEPOATHOCTEM. YcmoBHas BEPOSITHOCT.
[IpencraBneHne cinydalHOrO OSKCIIEpUMEHTA B BUIE JepeBa. HeszaBucumblie
COOBITHUSI.

9 KUIIACC



KomMOunaropHoe npaBuino ymHoxxkeHus. IlepecranoBku u daxtopuan. Yucno
couetanuii u TpeyroabHuK Ilackams. CpoiicTBa uymucen codeTaHuid. buHoOM
HeroToHa. Pemenue 3a1a4 ¢ HCOIb30BaHUEM KOMOWHATOPUKH.

I'eomerpuueckass BepossTHOCTb. CiyyallHBIA BBIOOpP TOUKM U3 (QUIYpHl HA
IIJIOCKOCTH, U3 OTpEe3Ka, U3 YT OKPYKHOCTH.

Hcnbitanns. Yenex n Heynaya. Cepus HCIBITAHWM [0 MEPBOrO ycmexa.
Cepust ucnbiTanuii bepHymiu. BeposTHOCTH cOOBITUH B CEpPUM  HUCIBITAHUMA
bepuynnu. Cnyyaiinbiii BBIOOp U3 KOHEYHOTO MHOKECTBA.

CnyvailHasgs BeJIWYMHA W pacnpeaesneHue BeposTHocTel. IIpumepsl
CIy4yalHbIX BEJIMYMH. Ba)kHble paclpenesieHuss — 4YHUCIO IONBITOK B CEpUHU
VCIIBITAHUM 10 IIEPBOr0 yCIIeXa U YMCJIO YCIEXOB B CEPUM MCHIBbITaHUU bepHyiu
(reomeTpUYeCKOE U OMHOMUAIILHOE PACIIPEICIICHHUS ).

MaremaTHdecKoe OXHUIAAHUE CIy4alHOW BeEIMYUHBI. DUZUUECKUN CMBICI
MaTeMaTU4eCKOro oxxuaanus. I[lpumepsl UCNONB30BaHUS MaTEMaTUYECKOIO
oxugaHus. Jlucnepcus M cTaHAApTHOE OTKJIOHEHUE CIIyYauHOM BEJIWYMHBL.
CBoiicTBa MAaTeMaTUYECKOrO0 OXUJAHUS MW JAUCHEpCUU. MaTeMaThuueckoe
0KUJAHUE U JUCIIEPCUS U3YUYCHHBIX PACIIPEICICHUM.

HepaBenctBo YeOwiméBa. 3axkoH Oonbliux yuced. MaTemaTHuecKue
OCHOBaHHUS U3MEPEHHUsI BeposiTHOCTEN. Poiib 1 3HaUeHHEe 3aKOHA OOJBIIMX YHCET B
HayKe, B IPUPOJI€ U 00IIECTBE, B TOM YHCIIE B COIMOJIOTUYECKUX 00CIEOBAHUSAX U
B U3MEPECHUSIX.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIN4HOCTHBIE pe3yabTaTbl OCBOCHUS HPOrpaMMbl IO MaTEMATHKE
XapakTePU3YIOTCSA B YaCTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUSA:

IPOSIBICHUEM HMHTEpEca K MPOLLIOMY M  HACTOSIIEMY POCCUHCKOU
MAaT€MaTUK{, LEHHOCTHBIM OTHOLICHUEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaT€MaTHUKOB U POCCHUMCKOW MATEMATHYECKOW IMIKOJBI, K HMCIIOJIB30BAHHUIO ITUX
JOCTHKEHUH B IPYTUX HAyKaX U MPUKIAAHBIX chepax;

2) rpasKIAHCKOr0 ¥ AYXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEHN TpakJlaHMHA U peallu3allii €ro
MpaB, TMPEJCTABICHUEM O MATEeMaTHYECKHMX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBJICHUMN, MPOLEAYyp TpaxgaHCKOro oluiectsa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKAEHUIO STUYECKUX MPOOIIEM, CBSI3aHHBIX



C MPaKTHYECKHMM NPUMEHEHUEM JIOCTH)KCHUNW HAyKH, OCO3HAaHHEM BaXXHOCTHU
MOpPaJbHO-3TUYECKUX MPUHIUINOB B IESITEIbHOCTH YUYEHOTO;

3) TPy10BOr0 BOCIIMTAHMS

YCTAaHOBKOW Ha AaKTUBHOE YYacTHUE€ B PEIICHUU MPAKTUYECKUX 3a/ad
MAaTE€MAaTUYECKON HAIPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
o0pa3oBaHus Ha MPOTXKEHUU BCEM KM3HM ISl YCNEIHOW MpodeccuoHambHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BHIOOPOM U
MOCTPOSHUEM WHIUBUIYATbHOU TPaeKTOpUHN 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY UM 3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTHUYEeCKUX OOBEKTOB, 3ajJay, PEIICHUH, pacCyXICHHM, YMEHUIO BUJIETh
MaTeMaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTE HAYYHOTO MO3HAHMS:

OpUEHTAllME B JIEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX
IpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, MPUPOILI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAayKH Kak cQepbl YeJI0BEeUYECKOU
NEATENIbHOCTH, ATANOB €€ pa3BUTUSA U 3HAYMMOCTU Ul PAa3BUTUS LMBWIN3ALMU,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpPOH KaK CpeICTBOM
[IO3HAHUs MUpPA, OBJIaICHUEM HaBBIKAMHU UCCIIEI0BATENILCKOMN AEATEIIBHOCTH;

6) ¢puznmueckoro Bocnutanus, GopMHPOBAHMSA KYJbTYPbl 310POBbSI U
3MOIHMOHAJIBHOIO 0JIarONOJIyYHs:

FOTOBHOCTBIO IPUMEHATH MAaTeMaTUYECKUE 3HAHUS B MHTEpPECaxX CBOETO
3II0pOBbS,  BEIEHUA  3I0pOBOro  oOpa3a KHM3HM  (3I0pOBOE  TIUTAaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryJsipHas Qu3nyecKas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBIKA PEQIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY W TaKOTO K€ MpaBa APYroro 4YeaoBeKa;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OpHEHTAllMEN HA IPUMEHEHUE MAaTEMATUYECKUX 3HAHUW JUIA PELICHUs 3a]a4
B 00JIaCTH COXPAaHHOCTH OKPYXKAIOMIeH Cpejbl, IUIAHHUPOBAHUS TMOCTYIKOB H
OLIEHKM HX BO3MOKHBIX IOCJIECACTBUM ISl OKPYXAIOUIEH CPEabl, OCO3HAHUEM
TJI00AIBHOTO XapaKTepa SKOJOTUIECKUX TTPOOIeM U MMyTeH UX PEIICHMUS;

8) ajanTanum K M3MEHAKIIUMCH YCJOBHAM COLHMAJBLHON U NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIKO K JICMCTBHSIM B YCIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH 4€pPe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM UYHCIIE
YMEHUE YUYUThCA Yy JPYTUX JIOAeH, MpuoOpeTaTtb B COBMECTHOM MESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMN U3 OIbITA APYTHX;



HEO0OXOIUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWUU, (HOPMYIUPOBATH UIEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX W SBJIEHUAX, B TOM YHCIIE PAHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUWA M KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYyallMI0 KaK BbI30B, TPeOYyIOUIMH KOHTPMEP, KOPPEKTHUPOBATH
OpUHUMAaeMble PEIICHUs] U JACUCTBUS, (QOpMYyIHpOBaTH M OLEHUBATH PHUCKU U
NOCNEeACTBUSA, (HOPMHUPOBATDH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pe3ynbraTe OCBOEHUS MPOrpaMMBbI 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
ob1rero o6pa3zoBanus y o0ydaromierocst OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIaJICHUEM YHHBEPCAIIbHBIMU
N03HABATEILHBIMU  JCHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMH
JCHCTBUSAMH U YHUBEPCAIBHBIMU PETYISITABHBIMU JICHCTBUSMH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS
ba3zoBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTeMaTHYECKHUX
OOBEKTOB, TMOHSTHIA, OTHOUICHUH MEXIy MOHATUAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIIN34;

BOCIIpUHUMATh,  (OPMYIUpPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIEC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUU;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUU;

pa30upaTh JTOKa3aTebCTBA MATEMATHYECCKUX YTBEPKICHWHA (NIpSAMBIE W OT
OPOTUBHOTO), MPOBOJUTH CAMOCTOATENILHO JI0KA3aTEbCTBA MATEMAaTHUYECKUX
(dakToOB, BHICTpaWBaTh APTYMEHTAIIMIO, MPHUBOIUTH MPUMEPHl U KOHTPIPUMEPHI,
OPUMEHATh METOJ] MaTEeMaTUYeCKOM HWHIYKIHH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpATh CMOCO0 pelieHuss ydyeOHOM 3agauu  (CpaBHHMBATh HECKOJIBKO
BApUMAHTOB  pEIleHMs, BbIOMpaTh HauOonee MOAXOASIUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejibckne 1eiCTBUSA



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATENbCKUM HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOiIeMYy,
CaMOCTOSITEJIbHO YCTaHaBIMBATh HMCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHUpPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH IO CAMOCTOSATEIBHO COCTABIEHHOMY IUIAHY SKCIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro oOBEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKAY COOOI;

CaMOCTOSATENLHO (POPMYNIHPOBaTH 000OIIEHUST M BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOJIOJIEHUs,  HUCCJEJOBAaHUS, OKCIIEPUMEHTa,  OLIEHUBAThH
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB M 0000IIEHUH;

IPOrHO3MPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH HEIOCTATOYHOCTh W HM30BITOYHOCTh HWH(OpPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aAHAIM3HPOBATH, CHUCTEMATH3UPOBATh H HHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICcTaBICHNUS;

BbIOMpaTh (opMmy TmpeAcTaBieHHs HMHGOpPMAIMKM ¢ HLIIOCTPUPOBATH
perraemMbie 3a/1aur CXeMaMu, TuarpaMmmMamMu, HHOU TpaduKoil 1 UX KOMOMHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(MOPMAIMU MO KPUTEPUAM, MPEIOKEHHBIM WU
c(hOpMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHUBEpCAJIbHbIE YUeOHbIE 1eHCTBHSA

BOCIPUHHMATh U (DOPMYJIUPOBATH CY)KJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IESIMU  OOIIICHUS, SICHO, TOYHO, IPAaMOTHO BBIpA)KaTh CBOIO TOUYKY 3pPCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS 110 XOJy PEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJTYUYEHHBIN PE3YiIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXKIaeMOH TEMBI,
npoOJieMBbl, pelIaeMoi 3aJa4d, BBICKA3bIBaTh HJICH, HAICICHHBIC Ha ITOMCK
pEIIeHUs, COIOCTaBIIATh CBOM CYXKICHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
Jyajaora, oOHAapY)KMBATh Pa3IMYMe W CXOJCTBO IO3MIIMN, B KOPPEKTHON (opme
dbopMyITHpPOBATH Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

IPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJ1add, SKCIIEPUMCEHTA, UCCISAOBAHUSA,
IIPOCKTAa, CaMOCTOSITCIIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3adad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH;

IMOHUMATh M MCIOJIb30BaTh MPEHMYINECTBA KOMAHJIHOW M HHIWBUIYATBHOM
paboTBl TIPU PEIICHWH YYCeOHBIX MaTEMAaTHUYCCKUX 3aJad, NPHHUMATh IeJb
COBMECTHOM JCATEIBHOCTH, IUIAHUPOBATh OPraHMU3AIlMI0 COBMECTHOH paboThI,
pacrpenensaTh BHIBI PadOT, JOrOBapHUBaThCSA, OOCYXKIATh IPOIECC M PE3yibTaT
paboThl, 0000111aTh MHEHHUS HECKOJBKUX JTIOJICH;



y4acTBOBaTh B I'PYMIOBBIX (popmax paboTbl (0O0CykneHus, 0OMEH MHEHUH,
«MO3rOBbl€ IITYPMb» W HWHBIE); BBIIOJHATH CBOIO 4YacTb pabOThl H
KOOPJMHUPOBAaTh CBOMU JACHCTBUS C APYTUMHU YJI€HAMU KOMAaHbl, OLEHUBATH
Ka4ecTBO pe3ysibTaTa M KadyecTBO CBOEr0 BKJIaJa B OOWIMH pe3yiabTaT IIo
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJEHCTBUS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC ACHCTBUS
Camoopranusanus:

BBISIBJISATH MPOOJEMbI JUIsl PELICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYalMSX,
OpPUEHTUPOBATHCS B PA3IUUHBIX MOAXOAAX MPUHITHS pelIeHUN (MHIUBUIYaJIbHOE,
IPyHIIOBOE);

CaMOCTOSATEJILHO COCTABJIAThH IJIAH, AJTOPUTM pelIeHHs 3ajayu (WU €ero
4acTh), BBIOMpATh CMOCOO pemieHuss ¢ Y4ETOM MMEIOLIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pelIeHuit ¢ yaéToM HOBOM MHPOpPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHbIH HHTEJJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca U pe3yJibTaTa
pelIeHuss MaTeMaTUYECKOM 3a1au, CaMOMOTHBALIUU U pediiekcuu;

IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIpU PEIICHUM 3a7a4uH,
BHOCUTb KOPPEKTUBbI B [EATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
HalIeHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pE3yJbTaTa ACSATEIBHOCTU ITOCTaBICHHOW LIEIU U
YCIIOBUSIM, OOBSCHATH MIPUUUHBI TOCTHKEHUS WM HEJOCTUIKEHUS L€JI, HaXOIUTh
omuOKy, 1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY;

BBIpAXKAaTh 3MOLMHM IpPU HM3YyYECHUH MaTeMaTUYECKUX OOBEKTOB M (DaKTOB,
JaBaTh SMOLIMOHAJIBHYIO OLICHKY PEIICHUS 3a4a4H.

HPEAMETHBIE PE3YJIBTATDBI

AJITEBPA
K xoniry 06yuenus B 7 kiaacce o0ydaromuics MOTYyYUT CISAYIONTUE TPEIMETHBIE
PE3YIBTATHI:

Yucsa 1 BBIYMCICHUSA

PanmonansHbIC YnCa.

[lepexonuts OT OgHOI (OPMBI 3amKCHU 4YUCeN K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATUYHYIO, B
YACTHOCTH B O€CKOHEUHYIO JECATUIHYIO IPOOB).

Ncnonp3oBaTh NOHATUS MHOXKECTBA HATYPAJIbHBIX YUCEJ, MHOXKECTBA IEIbIX
YuCed, MHOXKECTBA PAllMOHAIBHBIX YHCEN MpPU PEIICHUH 3aJay, MPOBEICHUU
paccyXIeHul U J0Ka3aTeIbCTB.

[TonuMats 1 OOBACHATH CMBICT TO3UIIMOHHOM 3aMKUCH HATYPATbHOTO YUCJIA.



CpaBHHBATh U YNIOPAIOUYMUBATH PALMOHAJIBHBIC YHCIIA.

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE TPUEMBI, apudmeTuyeckue
JNEUCTBUS C PallMOHAIBHBIMU YUCJIAMH, UCIIOJIb30BaTh CBOKMCTBA YMCEN U MpaBUJIa
JNEUCTBUN, IPUEMBI PALlUOHAIBHBIX BEIYMCIICHUM.

BBINOJHATH 1€MCTBHS CO CTENIEHSIMU C HATYPaJIbHBIMU MTOKA3ATEISIMH.

Haxonuth 3Ha4Y€HUs] YMCIOBBIX BBIPAKEHUM, COACPKAIIUX PalMOHATBHBIC
yucjaa U CTENEHU C HaTypajJbHBIM TOKa3aTejdeM, MPUMEHSTh pPa3HOOOpa3HbIC
crocoObl ¥ TPUEMBI BBIYUCIICHHUS, COCTABIISATh U OIIEHUBAThH YUCJIOBBIC BHIPAKEHUS
MIPU PEIICHUH MPAKTUYECKUX 3a71a4 U 3aJ1a4 U3 IPYTUX YYCOHBIX IPEAMETOB.

Okpyraare 4Wciaa C 3aJaHHOM TOYHOCTBIO, A TaKXKe IO CMBICIY
MPAKTUYECKON CUTyallMW, BBINOJHATh MPUKUIKY M OLEHKY pe3yJbTaTra
BBIYMCIICHUM, OILIEHKY 3HAYEHUM YHUCIOBBIX BBIPAXKECHUH, B TOM 4YHUCIE IMpHU
pEIlIEHUH MPAKTUUECKUX 3aay.

Pemate TekcToBbIE 3amauu  apUPMETHUYECKUM CIOCOOOM, HCIOJIb30BATh
TaOJUIBI, CXEMBbI, YEPTEXKH, JPYyrue CpeACTBAa TMPEACTaBICHUs] JTaHHBIX MPHU
pelleHnH 3aay.

Pemare mnpakTUKO-OpUEHTUPOBAHHBIE 3a7a4Yd, CBS3aHHBIE C OTHOUICHUEM
BEJIMYMH, IPONOPLHUOHAIBHOCTHIO BEJIWYMH, IPOLEHTAMHU, HWHTEPHPETUPOBATH
pe3ybTaThl PEIIEHUS 3a4a4 C Y4ETOM OTPAHMYEHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

JlemuMoCThb.

Jloka3pIBaTh U MPUMEHSATH NPU PEIICHUN 3a/1a4 MPU3HAKK ACIUMOCTU Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku AETUMOCTH CYMMBI U TIPOU3BEICHUS LI€JIBIX YUCEI.

PacknanpiBaTh HAa MHOKUTEIIM HATYPAIbHbBIE YUCIIA.

CB0OOTHO OMNEpHPOBATh MOHATHUAMH: YETHOE YHCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIE YHCIIA.

HaxoauTh HamOoONMbmIMKA OOIIMI JIEIUTENhb M HaUMEHbIIEee 00Imee KpaTHOE
YHCEJ U UCIOJIBb30BATh UX MPHU PELICHUH 3a/1a4, IPUMEHITh AIropuT™M EBKIMAA.

OnepupoBaTh TIOHATHEM OCTaTKa [0 MOJYJII, TPUMEHSThH CBOWMCTBA
CpPaBHEHUU MO MOJYIIIO.

AuredOpanyeckue BbIpaKeHU

BripaxeHnus ¢ mepeMeHHbIMH.

Hcnonp3oBaTh anreOpanveckyr0 TEPMHUHOJOTHIO U CUMBOJIUKY, MPUMEHSIThH
e€ B ImpoIecce 0CBOSHHS Y4eOHOTO MaTepurara.

Haxonuth 3HaueHMss OYKBEHHBIX BBIPAKEHUM MPU 3aJaHHBIX 3HAYCHHUSAX
MEPEMEHHBIX.

Hcnonp3oBaTh  MOHATHE  TOXKJACCTBA,  BBINOJHATH  TOXKJICCTBECHHBIC
npeoOpa3oBaHusl BEIPAKEHHH, JOKa3bIBaTh TOXKISCTBA.

MHOrO4/1eHBI.



BoimonHsaTe  mpeoOpa3oBaHUs  [EJIOTO  BBIpaKEHUST B~ MHOTOYJICH
MIPUBEJICHUEM TTOJ00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BoinonusaTh neicTBUs (CIOXKEHUE, BHIYUTAHUE, YMHOKEHUE) C OJTHOUJICHAMHU
U C MHOTOYJIEHAMH, IPUMEHSITh (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHUsI (KBajpaT U
KyO CyMMBI, KBaipaT U KyO pa3sHOCTH, pa3HOCTh KBaJApaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIC JIJIsl YIPOILEHUS BEIYUCICHUH.

OcymiecTBIsATh PAa3JI0KEHUE MHOTOYJIEHOB HAa MHOXHUTEIU C TOMOIIBIO
BBIHECEHUSI 32 CKOOKHM OOIIEro MHOXKUTEISI, TPYINIUPOBKHU CIaraeMbIX, TPUMEHSSI
bopMyITbI COKPAIIEHHOTO YMHOKEHUS.

[TpumensTh npeodpa3zoBaHKsl MHOTOUJICHOB JIJISI PEIICHUST Pa3IMUHbBIX 33/1a4
U3 MaTEeMaTHUKH, CMEXHBIX MPEIMETOB, U3 PEATTbHOU MPAKTUKH.

Hcnonw30BaTh CBOWCTBA CTENEHEH C HATypalbHBIMU TOKa3aTeJSIMU IS
nmpeoOpa3oBaHUs BEIPAKCHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiaty nuHeWHBIE ypaBHEHUS C OJHON TEPEMEHHOMW, MPUMEHSS IpaBHIIa
nepexojia OT UCXOJHOTO YPaBHEHHS K PaBHOCUIBLHOMY eMy. [IpoBepsTh, sSBIseTCS
JIM YMCJIO KOPHEM YpPaBHEHHS.

[lonOupaTe mnpuMepsl Map YKCEN, SBIAIOMIMXCA PEIICHHEM JUHEHHOTOo
YPaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUTIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
IBYMsI TEPEMEHHBIMHU, TOJB3YSACh TI'PaPUKOM, MPUBOJUTH MPUMEPHI pEIICHUS
ypaBHEHHS.

Pemath cucteMsl IByX JIMHEMHBIX YPABHEHUW C IBYMsI IEPEMEHHBIMU, B TOM
qucie rpaguiecky.

CocTaBiAiTh U pelIaTh JHUHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpaBHEHUW MO YCIOBHUIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pe3yJIbTaT.

DyHKIUMN

Koopnunate! u rpaduku.

N3o00paxaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATH YUCIOBBIEC MPOMEXKYTKH HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPJAUHATHOM IJIOCKOCTH TOYKH MO 33JJaHHBIM KOOpAMHATAM.

OyHKIUU.

CrpouTth rpaduKu JIMHEHHBIX QYHKIINM.

OnuchiBaTh C TMOMOIIBI (YHKIIMHA UW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpEMS, PACCTOSIHHUE, II€HA, KOJMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM paOOTHI.

HaxonuTh 3Hauenune GyHKIMM O 3HAYEHUIO €€ apryMeHTa.



[Tonumate rpaduyeckuii cnoco0 TpeACTaBICHUS U aHalu3a UHQPOpPMAIIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMALIMIO U3 TPa(hUKOB peaNbHBIX MPOLIECCOB
Y 3aBUCHUMOCTEM.

Hcnonb3oBaTh cBoicTBA (QYHKIMN [ aHanu3a TrpaduKoOB pealbHbIX
3aBUCUMOCTEe (HYyIH (DYHKIHMHM, NPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIUH,
OPOMEXYTKM BO3pAacTaHUs W yObIBaHUs (YHKUIMH, HAauOOJbIIee W HaUMEHBIIIEe
3HaYeHUs PYHKIMH).

Hcnonb3oBaTh rpaguku Al KCCIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, TPH
pElIeHUH 3a7a4 U3 APYTrUX YYEOHBIX MPEIMETOB U PEATbHOMN )KU3HU.

K xoHiy oO6yuenus B 8 kiacce 00y4aromuiics: moayduT CIEIyIOUUe MPeIMETHBIC
pe3yJIbTaTHI:

Yucia v BbIYMCICHUS

HppauronanbsHble yuca.

[ToHnmMaTth W HCHOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUU YHUCIOBBIX
MHOKECTB.

CB0OOOIHO ONEPUPOBATH MOHATUAMU: KBAJIPATHBI KOPEHb, apupMeTHUECKUN
KBaJPAaTHBI KOPEHb, UPPALIMOHAIIBHOE YMCIIO, HAXOJIUTh, OLICHUBATh KBaJPATHbIE
KOPHHM,  HCHOJB3YSd TpPU  HEOOXOAUMOCTH  KaJbKYJSITOpP,  BBIINOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUM, COAEp)KAIIUX KBaJpaTHbIE KOPHH, HCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh HayaJdbHbIE MPEICTABICHUS O MHOXECTBE JI€MCTBUTEIBHBIX
quCell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, M300paxaTh NEeHCTBUTEIbHBIC
YHCJIa TOYKAMUA HA KOOPJIMHATHOM MPSIMOM.

Hcnonb3oBaTh 3amucu OOJBIINX M MAaJbIX YUCEN C MOMOIIBIO JTECITUYHBIX
npobeit u cremeHed yucna 10, 3amuchbiBaTh W OKPYTJSTh YUCIIOBBIE 3HAYCHUS
pEaNIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

JlemuMoCTb.

CBoOOmHO omepupoBaTh MOHITHEM OCTaTKa 1O MOJYJI0, TPUMEHATH
CBOMCTBA CPABHEHUH 110 MOJYJ0, HAXOJUTh OCTATKU CYMMBI U IIPOU3BEICHUS I10
JaHHOMY MOJYJIIO.

AuredOpanyeckue BbIpaKeHUA

JpoOHO-paImoHanbHbIE BEIPAKEHUS.

Haxoaute nomycTtuMble 3HAYEHHUS] MEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAXKCHHUSX.

[IpuMeHsTH OCHOBHOE CBOMCTBO pallMOHANIBHON IPOOH.

BoinonusaTs mpuBeaeHue anredOpanyeckux ApoOel K ollieMy 3HaMEHATelto,
CJI0’KEHHE, YMHOXKEHUE, JIeJICHUE alre0pandeckux apooeil.

BbINOTHATH TOXKAECTBEHHBIE MPEOOPa30BaHUs PALlMOHAIBHBIX BBIPAKECHUI.



[IpuMeHsTh peoOpa3zoBaHUsl BHIPAXKEHUN JJIsI pEUICHUS PA3IUYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Crenenu.

[IpuMeHSAT, TMOHATHE CTENEHH C IeJbIM TIOKa3aTesleM, BBIMOIHATD
npeoOpa3zoBaHus BEIPAKEHUN, COIEPKAIIMX CTENEHHU C LEIbIM [T0Ka3aTeNIEM.

UpparnmonanbHble BEIpaKEHUS.

HaxoauTh qonmyctumbie 3HaU€HUSI IEPEMEHHBIX B BBIPAXKEHUIX, COJEPIKAIINX
apudMeTHIECKHEe KBaJIpaTHbIC KOPHHU.

BoinonHsaTe mnpeoOpa3oBaHUsi HUPpAIMOHATBHBIX BBIPAKECHUHN, HCIOIb3Ys
CBOWCTBA KOPHEMN.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemrath kBaipaTHbIC ypaBHEHUS.

Pemath 1poOHO-paIiMoHanbHbIE YPaBHEHHUS.

Pemiate nuHelHbIE YpaBHEHHUSI C TapaMeTpaMH, HECIOXHBIE CHCTEMBI
JMHEWHBIX YpPaBHEHUH C MTapaMeTpaMH.

[IpoBOoANTH MCCNEIOBAaHUSI YPABHEHUNW U CUCTEM YpPaBHEHHH, B TOM YHUCIIE C
npUMeHeHHueM rpadUyecKux TNpelcTaBieHuil (ycTaHaBIMBaTh, WMEET JIU
YpPaBHEHHUE WJIM CHCTEMA YPAaBHEHUM pELICHUS, €CIIM UMEET, TO CKOJbKO, M
nmpouee).

[lepexoauTh OT CIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJENH C TIOMOIIBID COCTaBIICHHS YPAaBHEHUS WJIM CUCTEMbl YpaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yibTar.

[IpuMeHAT, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OLEHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJHOM TNMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyuecKy0 WILTIOCTPAIlMI0O MHOXKECTBA pEIICHUH HEPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIUMN

[TorumaTe ¥ UCIMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMsI), OMPEACIITh 3HauYeHHE (YHKIUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PyHKIMU 10 €€ rpaduKy.

Crpouth rpaduku (GyHKIUN , ONUCHIBATh CBOWMCTBA YMUCIOBOW (DYHKIUU MO
e€ rpaduky.

K xonIy 00yueHus B 9 kiaacce o0ydaromuiics TOTYyIUT CISAYIONTNE TTPEIMETHBIC
pe3yJIbTaTHI:

Yucsa 1 BBIYUCICHUSA

CBoOOIHO oOmepupoBaTh MNOHSATUAMHU: KOPEHb N- CTENEeHH, CTENEeHb C
pallMOHANIBHBIM TOKAa3aTeJIeM, HaxOAUTh KOPEHb N-MI CTENEHW, CTENEHb C
pallMOHAJIBLHBIM TOKAa3aTelieM, HCIOJb3Yysl MPU HEOOXOJIMMOCTH KAJIbKYIATOP,
MIPUMEHATH CBOMCTBA KOPHS N-U CTENEHU, CTENICHH C PAlMOHAIBHBIM ITOKA3aTEJIEM.



Hcnonp30BaTh MOHITHE MHOXECTBA JEHCTBUTEIBHBIX YHCEN MPU PEIICHUU
3a7a4, TPOBEICHUMN PACCYKIACHUN U JOKA3aTEJIbCTB.

CpaBHUBaTh M  yHOPSAJOYMBATH JECUCTBUTEIBHBIC UHCIA, OKPYIJISThH
JNEUCTBUTENIBHBIE YMCIIA, BBIMIOJIHATh MPUKHUAKY PE3YJIbTAaTa BBIYUCICHUM, OLICHKY
YUCIIOBBIX BBIPAKECHUM.

AJire0panydecKue BbIpPaKeHU s

CBoOOIHO oOmNEpUPOBaTH TMOHATHEM KBAJpaTHOTO TPEXUJEHA, HAXOIUTh
KOPHHU KBaJPaTHOIO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHEHBIE W KBaJpaTHBIE YpaBHEHUS, YPAaBHEHHS, CBOISIIIUECS K
HUM, TpOOHO-paIlMOHATbHBIC YPABHEHUS.

PemaTte Hecll0)KHBIE KBaApaTHBIE YPAaBHEHUSI C TTAPAMETPOM.

Pemiate nuHEWHBIE HEpPABEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, HMCIIOJIL30BATh
METOJI MHTEPBAJIOB, M300pakaTh PEIICHHE HEPABECHCTB HAa YHUCJIOBOW MPSMOM,
3alMChIBaTh PELICHUE C TIOMOIIBIO CUMBOJIOB.

Pematb cucteMbl IBYX JIMHEWHBIX YpPaBHEHUI C JBYMsI NEPEMEHHBIMU U
CHUCTEMBI JBYX YPAaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE ABIISIETCS JTUHEHHBIM.

Pemiath HeCIIOXKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHHM C TApaAMETPOM.

[TpuMeHsATH METO/IbI PaBHOCUIIBHBIX NMPe0Opa30BaHM, 3aMEHBI TEPEMEHHOM,
rpaduyecKoro METo1a MpU pelieHu: YpaBHEHUH 3-11 u 4-1 cTereHei.

Pematb  cucremMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIINE KBaJgpaTHOE HEPABEHCTBO, M300pakaThb pEIIEHHWE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOU MPSIMOI, 3aMUCHIBATH PEIICHUE C TTIOMOILbIO CUMBOJIOB.

Pemiatb ypaBHEHUs, HEpaBEHCTBA W HX CHUCTEMBI, B TOM UYHCIE C
OTpaHUYECHUSIMU, HAIIPUMED, B LIEIIbIX YHCIIAX.

[IpoBOaUTE McCCIIENOBaHUsI YPABHEHUN U CHUCTEM YPAaBHEHHU, B TOM YHUCJIE C
npuMeHeHHeM TrpaduyecKux MpeAcTaBleHUN (yCTaHABIMBAaTh, HWMEET JIH
YpPaBHEHUE WM CUCTEMA YpPABHEHUM PEUICHUs, €CIM HMEET, TO CKOJBbKO, U
nmpouee).

Pemarte TekcTOBBIE 3amauyM anreOpamdeckKuM CrocoOOM C  TTOMOIIBIO
COCTaBJICHUSI YPABHEHHM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI I COCTABIICHUS
MAaTEMATUYECKOW MOJIEIM pEaJbHOM CUTyallMd WIM NOPUKIAJHON 3ajJayd,
WHTEPNPETUPOBATH NOJTYUYECHHBIE PE3YJIbTATHI B 3aJAHHOM KOHTEKCTE.

YucaoBblie MOCI€10BATEILHOCTH U MPOrPecCHHA

CB0OOIHO oOMEpUPOBATH TMOHSATUSAMH: 3aBUCUMOCTb, (QYHKIMS, Tpaduk
GyHKIMM, TpsMas MPONOPLHOHANBHOCTh, JUHEHHass (yHKUusg, oOpaTHas
MPONOPIHUOHANILHOCTD, MMapadosa, Tunepooia, KyCOuHO-3a1aHHas PyHKIUS.



HccnenoBare QyHkMio 1o €€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (DYHKLIHMIA:
00JacTh ONpEeNeNeHHsl, MHOXKECTBO 3HAYEHHM, HYyIM (YHKUHUU, MPOMEXKYTKH
3HAKOMOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M yObIBaHUS, YETHOCTh W
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHbILIEE 3HAU€HUS, ACUMIITOTHI.

Pacnio3HaBaTh KBajpaTHyHyro (QYyHKIHIO 1O (popMylie, MPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (YHKIIUN U3 pealbHON KU3HU, (DU3UKH, TEOMETPHUHU.

Onpenensate noyioxeHue rpaduka KBaJpaTUYHONW (PYHKIMH B 3aBUCHUMOCTHU
oT ¢ K03 PUITUEHTOB.

Crpouts rpaduxk KBagpaTUYHOM  (QYHKIMH, OMNHUCHIBATH  CBOMCTBA
KBaJIpaTUYHON (DYHKIHMH 1O €€ rpaduky.

Hcnonb3oBaTh CBOMCTBA KBaAPATUYHON PYHKIIUU JJIs PEIICHUS 3a/a4.

Ha npumepe kBagparuunoit ¢pyHkiuu crpouth rpaduk pynkuuu y =af(kx +
b) + ¢ ¢ momorkio peodpa3zoBanuii rpaduka pyakiuu y=Ff(X).

WnnioctpupoBaTh ¢ TOMOIIBIO TpaduKka peabHYyl0 3aBUCHUMOCTb WIH
IPOLIECC MO X XapaKTePUCTUKAM.

Apudmernueckasi U reoMeTpuYecKasi Mporpeccun

CB00OOIHO OMIEpPUPOBATH MOHATUSIMHU: MOCIEIOBATEILHOCTD, apudMeTndecKas
U TeOMEeTpHUYecKasi IPOrpPeCcCUu.

3amaBaTh TOCIEOBATEIBHOCTH Ppa3HBIMH  CHOCOOAMU:  OMUCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIIBIO (OPMYIIBI N-TO WiIeHA, PEKYPPEHTHBIM.

BbInoNHATS  BBIYKMCIIEHUS C  HUCHOJb30BaHMEM (opMyn N-ro 4jeHa
apu(pMETHIECCKON U TEOMETPUIECKON ITPOTrPECCHii, CYMMBI ITEPBHIX N WICHOB.

N300pakath wiI€HBl MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPIAWHATHOM
TUIOCKOCTH.

Pemate 3amaun, CBsA3aHHBIE C YMCIOBBIMH IOCJIEIOBATEIHLHOCTSIMH, B TOM
YHCIIe 3a/1a4u U3 PeabHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYISATOpa, IIUGPOBBIX
TEXHOJIOTHUH).

PacriozHaBaTh W TNPUBOAWTH TPUMEPHI KOHEYHBIX M  OECKOHEYHBIX
[OCJIEJOBATEIBHOCTEN,  OTPAaHUYEHHBIX  IIOCJIEIOBATENBHOCTEW, MOHOTOHHO
BO3pacTaronux (yOBIBAIOIIHNX ) ITOCIEI0BATEILHOCTEH.

HMmeTp npeacTaBieHne 0 CXOAUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMYy O€CKOHEYHO YOBIBaIOIIEH T€OMETPUUECKON TPOTPECCHUMU.

[IpuMeHsaTh METOA MAaTEMAaTUYECKON MHAYKIIUH MPU PEUICHUHU 3a7a4.

I'eomerpusn
K xoH1y o0yuenus B 7 kiaacce 00y4aromuiics MOJYyYUT CIEIYIOUIUE MPEIMETHbBIC
pe3yJIbTaTHI:

Pacnio3naBath W3ydeHHbIE TeOMETpUUeCKUE (UTYpBI, ONPENeHsITh HX
B3aUMHOE PAacIoJIOKEHUEe, H300pa)xaTh TIEOMETPUYECKHUE (DUTYPBI, BBINOIHATDH



YEPTE)KU MO YCIOBUIO 3amaud. V3MepsATh JMHEHWHBIE W YIJIOBBIE BEIUMYMHBIL.
Pemrats 3a1aun Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYUH YTJIOB.

JlenaTb NPUKHUIKY M OLIEHKY JMHEWHBIX M YIJOBBIX BEJIMYMH IPEAMETOB B
peanbHON >KM3HHU, pa3MEpOB NPHUPOJHBIX O0BEKTOB. Pa3nmuuaTh pasmepbl 3THUX
00BEKTOB IO MOPSAKY BETUUHUHBI.

CtpouTh 4epTEKHU K FTEOMETPUUECKHUM 3a1aYaM.

[lonp30BaThCsd NpPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIOJb30BAThH
NPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE JTOTUYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonp30BaTbCs MpU3HAKAMM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJBHOIO
TPEYroJbHUKA, B PEILIECHUU T€OMETPUUECKUX 3a]1a4.

Onpenenste NapaJieIbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapajyielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOUYEK APYroM MPsSMOM.

Pemath 3aaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUYMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMUS
JIJIOB B TIEOMETPUYECKUX 3aJadaxX C HCIHOJIb30BAHMEM CYMMBI  YIJIOB
TPEYrOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX TIpU
[IEpECEUCHUN JBYX NapajulebHBIX NPSAMBIX CeKylled. Pemare npakrudyeckue
3a71a4M Ha HAXOXKJICHUE YTJIOB.

Brnanerp monstueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OMCCEeKTPHCY yIJia U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK reOMETPUUYECKUE
MecTa Touek. [lonp30BaThCsi MOHATHEM TeoMmeTpudeckoro mecta Touek (I'MT) npu
JOKa3aTeIbCTBE T€OMETPUUYECKUX YTBEPKICHUN U IPU PELICHUH 3a4a4.

@opMyIMpOBaTh ONpPENECICHUS OKPYKHOCTH M Kpyra, XOpIbl M IUaMETpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMH. Y METh 1OKA3bIBATh U IIPUMEHSATH
9TU CBOMCTBA IIPU PELICHHUU 3a/a4.

Biagerp MOHATHEM ONMCAHHOW OKOJIO TPEYIOJBbHUKA OKPYXXKHOCTH, YMETH
HaXoAUTh €€ LEeHTp. JloKa3bIBaTh U MCHOJIb30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJI0B TPEYTOJbHHUKA IMEPECEKAIOTCs B OJHOU TOYKE, U O TOM, YTO CEPEAUHHBIC
NEPHEHIUKYJIISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCSA B OJJHOM TOUKE.

Bramers noHATHEM KacaTeJbHOW K OKPYXKHOCTH, IOJIB30BaThCA TEOPEMOU O
MIEPIIEHINKYJIIPHOCTHA KacaTeJIbHOM M paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
JIoKa3pIBaTh PAaBEHCTBO OTPE3KOB KACATENBbHBIX K OKPYKHOCTH, NMPOBEAEHHBIX U3
OJTHOW TOYKH, U IIPUMEHSATH 3TO B PEIICHUN T€OMETPUUECKUX 3a1a4.

Jloka3plBaTh W MPUMEHATh IPOCTEHIIME TI'E€OMETPUYECKHE HEPABEHCTBA,
ITIOHUMATh UX NMPAKTUYECKAN CMBICIL.



[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE MMOCTPOECHHUS C MIOMOIIBIO LIUPKYISA U
JINHEUKU.

K konmy oOydeHuss B 8 kjacce OOydyaromIuiics TOJYYUT CIEAYIONIKE
IpeAMETHBIE PE3YJIHTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
M0JIb30BAaThCSl UX CBOMCTBAMM MPU PEIICHUU T€OMETPUYECKUX 3ajad. Paznudarth
NPU3HAKK W CBOMCTBA MapajuiesiorpaMma, poMOa U MPsSIMOYTOJIbHUKA, JOKa3bIBATh
UX U YBEPEHHO NMPUMEHSTH MPU PEIICHUN T€OMETPUIECKUX 3a/1au.

Ncnons30BaTh CBOMCTBA TOUKU MEPECEUEHUS MEIMAH TPEYroibHUKa (LIEHTpa
Macc) B pelieHru 3a1ad.

Brnaners monsiTueM cpeHed JIMHUU TPEYroJdbHUKA U Tpamneluu, NPUMEHSTh
X CBOMCTBAa TPH pEHIEHUH TeOMETpPHUYECKHX 3anad. lcmonp3oBarh Teopemy
daneca U TeOpeMy O MPOMOPIHUOHABHBIX OTPE3KaX, MPUMEHSATh UX JUJIS PEIICHUS
MPaKTUYECKUX 3aj1ad.

Pacno3naBaTh I1EHTpaIbHO-CUMMETPHYHBIC (UTYpBl U HCIOJIB30BaTh X
CBOICTBA IIPH pEIICHUU 3a]1a4.

Brnanerp moHATHAMH TOAO0US TPEYroJILHUKOB, Ko3(duimeHTa moaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX TPEYTOJbHUKOB. MIMETh npeacTaBIeHue o
npeoOpa3zoBaHuu MOA00US U 0 MOMO0OHBIX (urypax. Ilomp3oBaThesi MpU3HAKAMU
noJI00MsT TPEYTOJIbHUKOB TMPU PEIIEHUH TeoOMEeTpUuuYecKuX 3anad. Jlokas3biBaTh H
NPUMEHSTh OTHOIICHUS TIPOMOPIIMOHATEHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensaTh M0100ME B MPAKTUUECKUX 3aa4ax.

BeiBoguTh W WCHONB30BaTh MpocTeiimmmue ¢GOopMynbl JUisl  TUIOHIAAH
TpEYroJibHUKa, MapajuiesorpaMmma, pom0a u Tpanenuu. Berauciars (pa3iaudHbIMU
croco0amMu) IJIOMAh TPEYrOJbHUKA ¥ IUIOMAAM MHOTOYTOJBHBIX (PUTYD
(MomB3ysich, TIe HEOOXOAUMO, KAIBKYIATOPOM). 3HATH OTHOIIEHWE IUIONIAJeH
noI00HBIX (GUTYp M TPUMEHSTH MPHU pelieHuH 3aaad. [[puMeHsTh moaydeHHBIe
YMEHUA B IPAKTUYECKUX 3a]1auax.

[Tonb3oBaTecst Teopemoit [ludaropa ams permeHUss TEOMETPUUYECKUX H
npakThuueckux 3agad. CTpoOUTh MATEeMaTHYECKYH0 MOJIeNIb B IPaKTHUYECKUX
3a/1a4ax, CaMOCTOSITEILHO JAeNaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIHNE JJIUHBI.

Brnanerp mNOHSATHEM BIHCAHHOTO M LEHTPAJIBHOTO yIJa, yria MexXmay
KAacaTeJIbHOW W XOPAOM, ONMMCAHHOM M BIMCAHHOW OKPYKHOCTH TPEYroOJIbHUKA U
YEThIPEXYTOJIBHUKA, TPUMEHSITh X CBOMCTBA MPU PEUICHUHU 3a/aY.

[IpuMeHsTh MONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEH JJIsl 3374 PeaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C MNPUMEHEHUEM TMOJ00US U TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJIATOPOM).



K xoH1y o0yueHus B 9 kjacce 00y4aroUIuiics MOJIYYUT CAEAYIOLIME TPEAMETHBIE
PE3YNIbTATHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKLUUU OCTPHIX YIJIOB, YMETh HAXOIUTh C UX
NOMOUIBIO PA3IMYHbIE 3JEMEHTHl MPSMOYTOJIBHOIO TPEYroJbHUKA («pEIIeHHe
OPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY»). HaXoIUTh (C MOMOIIBIO KAIBKYJISATOPA) IJIUHBI
U YIJIBI JJ11 HETaOJIMYHbIX 3HAUCHU.

[lonb3oBaThcst (popMysiaMH NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJIl HAXOXKJEHUS COOTHOLIEHUH MEX]y TPUTOHOMETPUUYECKUMHU
BEJIMYUHAMM.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHSTh UX IS
HAXOXACHUS Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («pEelIeHUEe TPEYTrOIbHUKOBY),
OpU PELIEHUH T'eOMETPUYECKUX 3ajay. [IpuMeHSTh NONydYeHHbIE 3HAHUS TpPH
pEIIeHUH MPAKTUYECKHUX 3a/1ay.

[IpyMeHsATh TPUTOHOMETPHIO B 33/1a4aX Ha HAXOXKJEHUE IJIOIIA/IA, BHIBOJIUTH
U BIIQJIETh TPUTOHOMETPUUECKUMH (popMylaMu i TUIOMAAU TPEYroJbHHUKA,
napasuiesiorpaMma, pom0a, Tpaneiuu, BEIBOJUTH U MPUMEHATh Ghopmyiny ['epoHa u
dbopMyIy IS TUIOIIAIN BBITYKJIOTO YETHIPEXYTOJIbHUKA.

Nmers mpeAcTaBieHHEe O TOMOTETHH, TNPUMEHSITh B MPAKTHUYECKUX
CUTYalUsX.

Hcnonb3oBaTk TeopeMbl UeBbl 1 MeHenas npu peiieHuu 3a1ay.

Hcnonb3oBaTh TeOpeMbl O BIHMCAHHBIX VYIax, yriax MeEXAy XOpAaMmH
(CeKyIIMMU) U yTJie MEeXy KacaTeIbHOW U XOPJ0i MpU PEIICHUH T€OMETPUUECKHUX
3amay. Jlokas3piBaTh M MPUMEHSITH TEOPEMBI O MPOU3BEACHHH OTPE3KOB XOPI, O
IIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaApaTe KacaTeabHOM.

BnageTs moHsTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsIMOM  Ha IJIOCKOCTH. BrajgeTh NOHATHSIMH YIJIOBOro Koddduimenta wu
CBOOO/IHOTO 4JIEHA, MOHUMAaThb HX T'€OMETPUYECKUN CMBICI U CBA3b YIJIIOBOTO
ko3 duiMenTa ¢ BO3pacTaHWEM U YOBIBaHHEM JIMHEWHOW (QYHKIHH. YMETh
pemarb METOJOM KOOPAMHAT 3aJayd, CBSA3aHHBIE C NapaJUICIbBHOCTBIO U
NEPIEHINKYISAPHOCTBIO MPSMBIX, NEPECEUCHUEM NPSIMbBIX, HaXO0XIECHHEM TOYEK
epECEeUCHUSI.

BoiBonmuTh W BIAJAETh YpPaBHEHHUEM OKPYKHOCTH. Vcmonb30BaThb METOA
KOODAWHAT JJIs HAxXOXJICHUs IEPECEYEHUM OKPYKHOCTEM M HOpsMbIX. Bragers
dbopMynamMu paccTOSHUS OT TOYKH JO TPSMOHM, TUIOMIAAM IapajuieiorpaMMa B
KOOpJMHATaX, UMETh MNOHATHE 00 OpHEHTHPOBaHHOHN miomanu. lloap3oBaTbes
METOJIOM  KOOpJAMHAT Ha IUIOCKOCTH, NPHUMEHSITh €ro IMpu  pPELICHUU
FEOMETPUYECKUX U TMpaKTUYeCKUX 3aaad. l[IpuMeHsATh MeTOoA KOOpJAWHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.



Brnanets moHsATHEM BEKTOpa. YMETh CKJIaJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOAaTh Ha YKCJO, BIAJAETh MPaBWIAMU TPEYrOJIbHHKA WU MapajuiejiorpaMma.
BraneTp npakTHUYECKUMHU HWHTEPHPETALUSIMH BEKTOPOB. Y BEPEHHO IMOJIB30BaThCS
KOOpAMHATAMU BeKTOpa. BnageTe ClOXKEHMEM W BBIYMTAHUEM BEKTOPOB,
YMHOKEHUEM BEKTOpPA HA YUCIIO B KOOPJIMHATAX.

Nmets npencraBnenue o 0a3uce (Ha MI0CKOCTH). PackinaapiBaTh BEKTOPHI IO
O0aszucy. PacknaapiBaTh BEKTOpbl CHJ € TOMOIIBIO MPOCHUPOBAHUA U
TPUTOHOMETPUUECKUX COOTHOWICHUU. [IpUMEHATH TOJy4YEHHbICE 3HAHUA B
npocTermux PU3nIecKux 3aaadax.

Biangete MNOHSATHEM CKaJISIPHOTO MPOU3BEIACHUS BEKTOPOB, MOHUMATh €T0
F€OMETPUYECKAM CMBICI W YBEPEHHO TMOJIb30BaThCS €ro BBIPAXKEHHUEM B
JIEKapTOBBIX KOOpPJWHATAaX. 3HATh AUCTPUOYTUBHOCTH CKAJISIPHOTO MPOU3BEICHUS
U €ro CBs3b C MpoenupoBaHueM. [I[pUMEHsITh CKalIpHOE MPOU3BEICHUE BEKTOPOB
JUISL HaXOXKJAEHUS JJIMH W YrioB. Pemiate reoMeTpuyecKue 3ajadyv C MOMOIIbIO
CKaJIIPHOTO TpOM3Be/IeHUs. VICIoap30BaTh CKaIIpPHOE MPOU3BEJACHUE BEKTOPOB B
anreOpanyeckux u PU3NUECKUX 3a/1auax.

Brnanerp MOHATHSAMU NPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH,
JUTMHBIL yTU OKPY>KHOCTH U PaJMaHHON MEPHI yria, BRIUUCIATH ILIOMAAb Kpyra u
ero yacteil. [lonnmaTte cmbica yucna m. [IpuMeHATH MONMy4YEHHBIE YMEHUS IPU
pEIIeHUH MPAaKTHYEeCKUX 3adad. 3HaTh HCTOPUYECKHE CBEJIEHUS 00 U3MEpeHuu
JUTMHBI OKPYKHOCTH U IJIOIIAIA KPYTa.

HNmers mnpencraBieHue o0 TMpeoOpa3oBaHUM TUIOCKOCTH, O JIBUKCHUSX.
HaxomuTe ocu, UEHTphl cUMMETpUHM (GUTyp, LEHTPHl TOBOPOTA, HAXOIUTH
KOMITO3HUITUN TPOCTEHINX TpeoOpa3oBaHuil. [IpUMEHSATh NBUKEHUS TUIOCKOCTH
[P PELICHUN T€OMETPUUYECKUX 3a/1a4.

[IprMeHATh MOTYyYEHHBIE 3HAHHS HA MPAKTUKE — CTPOUTH MAaTEMaTUUYECKHE
MOJEIH IS 3a7a4 PEaIbHOW KU3HU U IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TPUMEHEHHEM TIOM00Ws M TPUTOHOMETPHUECKUX (YHKIMI (MOJIB3ysICh, TJe
HE00X0UMO, KaJIbKYJISITOPOM).

«BeposITHOCTBL M CTATHCTHKA
K xoniry 00yuenus B 7 kiaacce o0ydaromuics MOTYyYUT CICAYIONTUE TPEIMETHBIE
PE3YIBTATHI:

Yurare wHbOpMAIMIO, TPEACTAaBICHHYI0 B Ta0nWIax, Ha auarpammax,
MPEACTABIATh JIaHHBbIE B BUJE TaOJHI], CTPOUTHb CTOJOMKOBBIE (CTOJOUYATHIE) U
KpYTOBBIE€ IMarpaMMbl 10 MacCHUBaM 3HAYEHUH.

OnucblBaTh UM HUHTEPIPETUPOBATH  pPEAJIbHBIE  YHCJIOBBIE  JIaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpammax, rpadukax.



Hcrnonb30BaTh 1UIsi ONMMCAaHUS JA@HHBIX CTATHCTUYECKHUE XapaKTCPUCTHKU:
cpenHee apudMeTHUECKOe, MeAHaHa, HauOOJNbIIee W HaWMEHBIIEe 3HAYCHHUS,
pa3Max, KBapTHIIH.

MeTh TIpeACTaBIICHHE O JIOTHYECKUX YTBEPKICHHSIX W BBICKA3bIBAHUSX,
YMETh CTPOWTH OTPHUIAHWS, (POPMYIUPOBATH YCIOBHBIC YTBEPKICHUS TIPH
pEIICHUH 3a/1a4, B TOM YHCIIC U3 APYTHX YU4EOHBIX KypCOB, UMETh MPEICTaBICHUE
0 TEopeMax-CBOMCTBaX M TEOpeMaxX-MPU3HAKaX, O HEOOXOIUMBIX M JOCTATOYHBIX
YCIIOBHSIX, O METOJIE JI0KA3aTeIbCTBA OT MMPOTUBHOTO.

NmeTs mpeAcCTaBICHHE O CIIy4allHOW W3MEHYMBOCTH HAa TNpUMeEpax
pEe3yJIbTaTOB MW3MEpPEHUM, IIeH, (PU3NYCCKUX BEIUYHMH, aAHTPOIOMETPUYCCKHUX
JTAHHBIX, UMETh TPEJICTABJICHUE O CTATUCTUYECKON YCTOHYMBOCTH.

Hcnonp30oBaTh I ONMUCAHUWS JIAHHBIX YacTOThI 3HAYCHUH, TPYNIIUPOBATH
JaHHBIC, CTPOUTH TUCTOTPAMMBI TPYIIITUPOBAHHBIX JaHHBIX.

Hcnonp3oBaTh rpadbl ISl pEHICHHWS 3ajad, WMETh MPEJCTaBICHHEC O
TEpMHHAX TeopuH rpadoB: BeplIivHa, peOpo, Iemb, UK, MyTh B Tpade, UMETH
npejacTaBieHue 006 o0xoje rpada u 00 OpUEHTHUPOBAHHBIX I'padax.

K xoniry 00yuenus B 8 kiacce oOydaromuiics MOIYyYUT CIEAYIOUTUE TPEIMETHbBIE
PE3YIBTATHI:

OnepupoBaTh NOHATHIMU MHOYKECTBA, TIOJIMHOKECTBA, BBITIOJIHAThH ONEpallun
HaJ MHOXECTBaMM: OOBEAMHEHHE, TMepeceyeHre, MePeUUCIsITh DIEMEHTHI
MHOKECTB C HCIOJIb30BAaHHMEM OpPraHU30BAHHOIO TMepedopa M KOMOMHATOPHOTO
paBUja YMHOXKECHUS.

HaxonuTh BEpOSTHOCTH CIy4allHBIX COOBITUM B CIyYalHBIX OIBITAX, 3HAS
BEPOATHOCTU  DJIEMEHTAPHBIX COOBITUH, B TOM 4HCI€ B OMbITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH, UMETh TIOHSITHE O CIy4alHOM
BEIOOpE.

OnucelBaTh JaHHBIE C MOMOIIBIO CPEAHUX 3HAYEHUW W MEp paccerBaHUs
(mucnepcHsi U CTaHAAPTHOE OTKJIOHEHHUE). YMEThb CTPOUTh U MHTEPHPETHPOBATH
JarpaMMbl pacCeUBaHMs, UMETh TIPEJICTABICHUE O CBSI3U MEXIy HAOII01aeMbIMU
BEJINYMHAMH.

Nmetrs mnpencraBieHue o JAepeBe, O BepliMHax u péOpax Jnepesa,
VCIIOJIb30BAHUM JEPEBBLEB MPU PELICHUU 3a/1a4 B TEOPUU BEPOSATHOCTEM, B APYTUX
y4eOHBIX MAaTEMATUYECKUX KypcaxX U 3a/1ad U3 IPYTuX YIeOHBIX MPEAMETOB.

OnepupoBaTh MOHSATUEM COOBITHS KaK MHOECTBA 3JIEMEHTapPHBIX COOBITUI
CIIy4allHOTO OINBITa, BBINOJHATH OMEpPAlMU HaJl COOBITUAMH, MCHOJb30BaTh MpPHU
peleHny 3ajad AuarpaMmbl Diiiepa, YUCIOBYIO MPSAMYIO, IPUMEHATH (GOPMYITY
CJI0’KEHUS BEPOSTHOCTEM.



Ilonb30BaTbCsl MPaBUIIOM YMHOKEHHUSI BEPOSTHOCTEN, HCIIOJIB30BaTh AEPEBO
JUISL TIPEACTABICHUS CIYy4YaliHOTO ONbITA NpH pemeHnd 3anad. OnepupoBaThb
MOHSTHEM HE3aBUCHUMOCTU COOBITUH.

K xoHIty oOyueHus B 9 kj1acce 00yJaromuics MOJIYUUT CIEIYIOIINE MTPeIMETHBIC
pe3ynbTaThI:

[Tonp30BaThC KOMOWHATOPHBIM TIPABHJIOM YMHOXEHHUS, HAXOAUTh YHCIIO
NIEPECTAHOBOK, YMCJIO COYETaHHWH, TOJB30BAaThCS TPEYrojdbHUKOM [lackams mpwu
pEIICHNH 33724, B TOM YHCJIC HA BEIYUCICHUE BEPOSITHOCTEH COOBITHIA.

Hcnonp3oBaTh  TMOHATHE  TI'COMETPUYCCKOH  BEPOSTHOCTH,  HAXOIUTh
BEPOSTHOCTH COOBITHH B OMBITaX, CBA3AHHBIX CO CIyYalWHBIM BBIOOPOM TOYEK W3
TUTOCKOH (DUTYPBI, OTpE3Ka, JTTMHBI OKPY>KHOCTH.

HaxoauTh BepOsITHOCTH COOBITHH B OIBITaX, CBSI3aHHBIX C MCIIBITAHUSAMU JI0
JTOCTHKEHUS MTEPBOTO yCIeXa, B CEPUAX UCIBITAHUN bepHyIm.

HmeTh mipejicTaBICHHE O CIIyYalHBIX BEIIMYMHAX M OMO3HABATh CIydYalHBIC
BEJIMYMHBI B  SBJICHHUAX OKPYKAIOIIETO MHpa, OINCPUPOBATH TOHATHEM
«pacmpesieieHue BEPOSTHOCTEH». YMETh CTPOUTH PACHpPEEICHUS BEPOSITHOCTEH
3HAYCHHUH CITyYaiHBIX BEIMYMH B U3YUCHHBIX OTBITAX.

Haxonuth MareMaTHdeckoe OXKHJIaHWE W JUCIEPCHIO CIIYYallHOW BEIMYUHBI
10 paclpeleliCHUI0, MPUMEHATh YHCJIOBBIE XapaKTEPUCTHKH  H3YYCHHBIX
pacmpezieieHri TIpy PeIeHNH 3a/1a4.

VmeTh TpencTaBIeHWE O 3aKOHE CIIyYaHBIX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4yailHOW W3MEHUYWBOCTH, ITIOHMMATh MaTEeMaTHYECKOe
000CHOBaHME OJU30CTH YaCTOTHI U BEPOSITHOCTH COOBITHSA. VIMETh MpecTaBlICHHE
0 pOJIM 3aKOHA OOJIBIITUX YHUCEII B IPUPOJIE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHUE

AJI'EBPA
7 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI (um¢poBbIe)
Konrpoabubie | IlpakTuyeckue
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 UNCJIA U BBIUNCJIEHUS. PatimonansHbie yucia 11 1
(moBTOpEHME)
2 OVYHKIWU. Koopaunate! u rpaduxu. yHKIMH 17 1
3 AJITEBPAMYECKUE BbIPAXXKEHU . Beipaxenus 7
C TIepEMEHHBIMU
4 YPABHEHUS I CUCTEMbI YPABHEHUIA. 10 1
JIuHeitHble ypaBHEHUS
5 UNCJIA U BBIYUCJIEHUS. Crenens ¢ 6
HaTypaJbHBIM [TOKa3aTelIeM
AJITEBPANYECKUE BbIPAKEHI .
6 23 1
MHorouseHsl
7 AJITEBPANYECKUE BbIPAKEHU . ®opmyssl 14 1
COKpPAIIEHHOTO YMHOXEHUS
8 UUCJIA 1 BBIYUCJIEHUA. JlenumocTh 10
9 OVYHKIUWUN. Jluneitnas ¢pyHkuus 16 1
10 YPABHEHWS 1 CUCTEMbI YPABHEHU. 14 1
Cucrembl TMHENHBIX YPaBHEHUN
11 [ToBTOpEHue, 06001IeHNE, CCTEeMaTH3allMs 3HAHUI 8 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0
I'EOMETPUSA
KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ KonTpoubnsie | IIpakTnueckune
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl




Hauana reomerpuu. IIpocreimme

1 reoMeTpuieckue GUrypsl ¥ MX CBOHCTBA. 28 1
N3mepenne reoMeTpuIecKiX BeIMIUH
2 TpeyronbHUKN 19 1
3 [TapannensHocTs. Cymma yriioB 15 1
MHOTOYT'OJIbHUKA
[IpssMoyroaBHBIC TPEYTOJIBHUKU
5 ['eomeTpuyeckre HEpaBEeHCTBA 5 1
OxpyxHOCTb. ['eoMeTprueckue Mecta
6 ToueK. [TocTpoeHHs ¢ TOMOIIBIO LIUPKYJIIA 18 1
Y JTHHCHKHU
7 HOBTOPGHI/IG, 000011eH1e, CUCTEMATHU3AIUS 10 1
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
BEPOSATHOCTBb U CTATUCTUKA
Kosn4yecTBo yacos JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Kontpomsusre MpakTiseckie (ungposbie)
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypes:
1 [IpencraBineHue JaHHBIX 4
2 OnucarenbHasi CTaATUCTUKA 8
3 CnyyaiiHast ”3BMEHYMBOCTD 5
4 Beenenue B Teopuio rpagos 4
5 Jloruka 3
5 BeposTHOCTB U YacTOTa CIIy4aifHOTO 5 1
COOBITHS
7 [ToBTOpEHME, 0606H_ICHIfe, 5 1
cUCTeMaTH3aIlus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 3




8 KJIACC

AJITEBPA
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcsl
1 YPABHEHUA N1 HEPABEHCTBA. 20 1
HepasencrBa
9 UNCJIA U BBIMNCJIEHU . KBaapaTHbrit 17 1
KOpEHb
3 YPABHEHUA N1 HEPABEHCTBA. 17 1
KBanpaTHbie ypaBHEeHUS
4 AJITEBPANYECKUE BBIPAXKEHU A. 17 1
Jpo6HO-panoHalbHbIE BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
Jpo6HO-panoHalbHbIE YpaBHEHUS
6 OYHKINN 15 1
7 AJITEBPANYECKUE BBIPAXXEHU L. 14
Crenenu
8 UNCJIA 1 BBIYUCJIEHUA. JlenumocTh 7 1
9 [ToBTOpEHME, 0606IHCHI:IC, 10 1
cUcTeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0
IF'EOMETPUS
Ne n/mn KoJsmmuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aesioB 1 TeM NPOrpPaMMBbl
Bcero Kourposabubie | Ilpakruueckue | (uupposbie)




padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
1 YeTbIpEXyroJIbHUKH 22 1
2 [Momobue 16 1
3 [Tnomane 16 1
4 Teopema IIudaropa u Havana TPUTOHOMETPUH 18 1
5 VYTIIbI ¥ 4eTHIPEXYTOJIEHUKH, CBS3aHHBIC C 20 1
OKPY>KHOCTBIO
6 HOBTOPGHI/IG, 00o0011eHune, cucreMaTH3anus 10 1
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
BEPOSTHOCTDb U CTATUCTHUKA
Kosan4yecTBo yacos JJIeKTPOHHBbIE
Ne i/ (un¢posrbie)
HaumeHnoBaHue pa3ejioB U TeM NPOrPaMMBbI Kourpoasusie | IIpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
[ToBTOpEeHue kypca 7 knacca 3
MHosxecTBa 4
3 BeposTHOCTB cllyuaitHOTO COOBITHUS 4 1 1
4 OnucarenpHas ctatucTuka. PaccenBanue 5 1
JTAHHBIX
Beenenue B Teopuio rpagos 3
Jloruka 2
7 Onepanuu HaJ CTyYaiiHBIMU COOBITUSMH. 3
CrnosxeHue BeposSTHOCTEH
8 YcroBHas BEpOSTHOCTh, YMHOKEHHE 5




BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHS

[ToBTOpEeHue, 06001ICHNE, CUCTEMATH3AIIHS

9 . 5) 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 1
9 KUIACC
AJITEBPA
KonuyecTBo yacos DJIeKTPOHHbIE
Ne (un¢posrbie)
Kontpoasn IIpakTHyeckue
n/n HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbl Bcero o0pa3oBaTe/bHbIE
ble padoThI padoThI
pecypcsbl
1 OYHKINNU 25 1
5 YPABHEHUMA 1 HEPABEHCTBA. KBagpatHsie 15 1
HEPABCHCTBA
3 YPABHEHUMA 1 HEPABEHCTBA. VpaBHeHus, o5 1
HEPABEHCTBA U UX CUCTEMBI
4 YUCJIOBBIE TTOCJIIEAOBATEJIBHOCTU 1 o5 1
I[TPOI'PECCHHA
5 AJITEBPAMYECKUE BBIPAXXEHUNS. Crenens ¢ 12 1
palMOHaIbHBIM [T0KA3aTeIeM
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIS 3HAHUN 34 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
I'EOMETPUASA
KoanuyectBo yacos DJIEeKTPOHHBIE
Ne i/ HanmeHoBaHMe pa3jeioB U TeM NPOrpaMMbl
Bcero | Konrpoabnbie | Ipaktnueckue | (uupposbie)
padoThbI padoThbI o0pa3oBaTe/ibHbIE




pecypchl
1 Pemenue TpeyroapHUKOB 22 1
2 [Togo6ue TpeyroaI-HIKOB 12 1
3 MeTo1 KoopaAuHAT 10 1
4 Bexropsl 20 1
) JlyIvHa OKPY>KHOCTH M IJIOLIAb Kpyra 16 1
6 JIBM>KEHUSI TITIOCKOCTH 10
7 HOBTOPGHI/IG, 000011eHe, CUCTEMATHU3AIUS 12 1
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
BEPOSTHOCTDb U CTATUCTHUKA
Kosn4yecTBo yacos JJIeKTPOHHBbIE
Ne n/mm (uu¢poBbIe)
HaumeHoBaHue pa3/iesioB M TeM MPOrPaMMbI Konrpoabusie | IlpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 [ToBTOpeHue Kypca 8 knacca 3
2 DneMeHTbl KOMOMHATOPUKH 6
3 I'eomeTpuueckast BEpOSITHOCTh 3
4 Ucnwiranus bepuymm 6
5 CnyygaiiHas BenuuuHa 3
6 UncnoBblie XapaKTEPUCTUKH CITyYaHBIX BEIUYUH 6
7 3aKoH OOJBIINX YHCET 3
8 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3AIINS 4 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







Y4eOHukH, peanusyomue padodyo nporpammy B /-9 Kiaccax:






