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MNOACHUTEJIBHASA 3AIINCKA
Moayab «Aaredpa»

AnreOpa sBISIeTCSl OTHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro 0Opa3oBaHMs: OHAa 00ECICUNBACT U3YUCHHE IPYTUX
JAMCIUIUIMH KaK €CTeCTBCHHO-HAYYHOTO, TaK M TYMAHHTApHOTO IMKIIOB, €€ OCBOCHHE HEOOXOIMMO JUIS IPOIOJIKCHUS
00pa3oBaHUsl W ISl TIOBCEJAHEBHOW JXM3HH. Pa3BuTHE y 0OydaromuXcs HAayYHBIX TPEACTABICHHNA O MPOUCXOKIACHUH U
CYLIHOCTHU anreOpandeckux aOCTpaKIMii, CIoco0e OTpaKEHUSI MaTEMaTUUYECKON HAYKOH SBIICHUH U MPOIIECCOB B MPHUPOJE U
O0IIeCTBE, PO MATEMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM ITO3HAHWU W B MPAKTHUKE CIIOCOOCTBYET (HDOPMHUPOBAHUIO
HAYYHOTO MHUPOBO33PEHHUSI W KAa4eCTB MBIIUICHUS, HEOOXOMUMBIX JJIS aJanTalud B COBPEMEHHOM IU(PPOBOM OOIIECTBE.
N3yuenue anreOpsl obecrieunBaeT pa3BUTHE yMEHUS HaON0JaTh, CpaBHUBATh, HAXOOUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JICHCTBHS, BBIBOABI, (HOPMYIHPOBATH
yrBepkaeHus. OCBOCHHE Kypca alreOpbl 00eCcIeYrBaeT Pa3BUTHE JIOTHISCKOTO MBIIUICHUS O0YYAIOIIUXCS: OHA UCTIONB3YIOT
JICIyKTHBHBIC W WHIYKTUBHBIC pacCyXIeHHs, 0000IICHHEe U KOHKPETU3aIMio, adcTparupoBanue u aHaiorur. OOydeHue
anreOpe MpenarnoiaraeT 3HaYUTEIbHBI 00bEM CaMOCTOSTENBHOMN AEATEIBHOCTH 00YUYaIOUINXCS, TIOATOMY CaMOCTOSITEIHLHOE
peleHue 3a1a4 00yJaroIUMUCS SIBIISETCS pealn3alueil 1esTeNbHOCTHOTO IPUHITUITA 00yUeHHUSL.

B cTpykType mnporpammbel y4eOHOTO Kypca «Anredpa» yriyONEHHOTO HW3yYeHHS OCHOBHOE MECTO 3aHMMAIOT
COZIepXKATEIbHO-METOIMYCCKHE JIMHUK: «YWCna ¥ BBIYUCICHHS», «ANTeOpanveckue BBIPAKCHHS», «YPAaBHCHUS U
HepaBeHCTBa», «DyHkum». Kaxkaas u3 oTux comepkarenbHO-METOIMYECKUX JTMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3y4eHUs Kypca, B3aUMOACUCTBYS C APYTUMH €To JHHUAMU. B X0/1e n3yueHus Kypca 00y4aronmcst IPUXOIUTCS JIOTHIECKU
paccyxaaTh, UCIOJIB30BATh TEOPETHKO-MHOXKECTBEHHBIN S3bIK. B CBA3M ¢ 3TUM B Mporpammy ydeOHOTo Kypca «Airedpa»
BKITIOYCHBI HEKOTOPHIC OCHOBBI JIOTHKH, NPEJCTABICHHBIC BO BCEX OCHOBHBIX pa3JeliaXx MaTEeMaTHYeCKOTO 0Opa3oBaHUsS U
CIIOCOOCTBYIOIIHME OBJAICHHIO OOYYAIOIIMMHUCS OCHOB YHHBEPCAJIBHOTO MaTeMaTH4YecKoTo s3bika. ComepikaTenbHOW |
CTPYKTYPHOI OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay sBISICTCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conmepkanne nwHUH «YWcCna W BBIYHUCICHUS» CIY)KUT OCHOBOW JUI JAJIBHEHIIEro W3yYeHUs MaTeMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO Y O0YYAOIINXCS JJOTHUECKOTO MBIIIICHHUS, (POPMUPOBAHUIO YMECHHUS MOJIb30BATHCS AJITOPUTMAMH, a
TaKXKe TMPUOOPETEHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX ISl TIOBCEIHEBHOW JKM3HU. Pa3BUTHE MOHITHS O YHCIE HA



YpPOBHE OCHOBHOI'O 00IlEro 0Opa30BaHUs CBSI3aHO C PAlMOHAIBHBIMU W UPPALMOHAIBHBIMU YHCIaMH, (HOPMUPOBAHUEM
NPEICTaBICHUNA O JCUCTBUTEIHLHOM 4YHUCIE. 3aBEpIICHUE OCBOCHUS YHUCIOBOW JMHUU OTHECEHO K CpeHEMY OO0IIiemMy
00pa30BaHUIO.

ConepxxaHue ABYX aireOpanyecKux JHHHA — «AdreOpandyeckue BBIPAXKEHUS» U «YPAaBHEHUS U HEPABEHCTBA»
CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS MATEMaTHYECKOro amnmapara, HeoOXOAMMOro JUisi pelieHus 3ajaad
MaTEMaTUKH, CMEXHBIX MPEIMETOB U OKpYKaroliel peanbHOCTH. Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3oBaHus y4eOHBIN
MaTepHrall TPYNIUPYETCS BOKPYT pPallMOHAIBHBIX BbIpaXEHHM. Anredpa JeMOHCTpUPYET 3HAYECHUE MATEeMaTHKU KakK s3bIKa
JUI TIOCTPOCHHSI MATEMAaTUYECKUX MOJIENIEH, OMMCaHus MPOLIECCOB U SIBJICHUM peanbHOro Mupa. B 3amaun obyuenus anreOpe
BXOJST TaKKe JalbHEillee pa3BUTHE aJTOPUTMUYECKOTO MBILUIEHUS, HEOOXOIUMOT0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
nH(OpMATUKU, U OBJIAJICHUE HABBIKAMU JIEIYKTUBHBIX paccyxieHuid. [IpeoOpazoBaHne CUMBOIBHBIX (OPM CIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUN HAIIEJICHO Ha MOJyYeHHe 00yJaromMUMUCs 3HaHUM 0 YHKITUAX Kak
BOKHEHIIIEH MaTeMaTUYECKON MOJENH JIJIsi ONMUMCAHMS M UCCIIE0BaHUs PA3HOOOPAa3HbIX MPOLIECCOB U SIBICHUN B MPUPOAE U
oOmecTBe. HM3yueHue wmaTepuana CIOCOOCTBYET pa3BUTUIO Yy OOYYAIONIMXCS YMEHHUS HCIOJIb30BaTh pa3InYHbIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MAaTEMaTUKU — CIOBECHOTO, CHMBOJIMYECKOTrO, rpaduyecKoro, BHOCHUT BKJIaJ B
(dhopMupOBaHUE MTPEACTABICHHUI O POJIU MAaTEMATUKH B Pa3BUTUU ITUBUIIU3AIMH U KYJIbTYPHI.

VYriyOnéHHbli Kype areOpbl XapakTepu3yeTcsi U3y4eHHEM JOMOJHUTENBHOTO TEOPETUYECKOTO anmnapara u CB3aHHbBIX
C HUM METOJIOB peleHus 3aaa4d. Anredpa siBIsSETCS SI3bIKOM JIJIsl ONMCAHUSA OOBEKTOB M 3aKOHOMEPHOCTEH, CITyKUT OCHOBOM
MaTeMaThu4ecKoro mojenupoBanus. [Ipu 3Tom camu 0OBEKTHl MaTEeMAaTHUYECKHX YMO3aKIIOUEHUN W TPHUHSTHIC B airedpe
MpaBujia UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUM OOOCHOBBIBATH M JIOKA3bIBATh CYKICHHUSI, pa3BUBAIOT
MaTeMaTUYECKYI0 UHTYHUIMIO, KPATKO U HATJISIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX IMOCTPOEHUM U y4aT UX MPUMEHEHHUIO.
Tem campiM anreOpa 3aHMUMAaeT OJHO M3 BEIyIIMX MeCT B (OPMHUPOBAHUU HAYYHO-TEOPETHUUYECKOTO MBIILJICHUS
oOyJarommxcs.

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3ydaeTcsi y4eOHBIM Kypc «Anredpa», KOTOPHIA BKIIOYACT CIICTYIOIINE
OCHOBHBIC pa3fienbl copepxkanus: «Hucna u BEIYUCICHUS, «ANreOpandecKkie BHIPAKECHUs», « YpaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.



Ha u3ydenue yaebHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kinacce — 136 1acoB (4 yaca B HeJien0), B 8 Kiiacce
— 136 yacos (4 gaca B Hefien0), B 9 kimacce — 136 yacoB (4 yaca B HEZIEINIO).
Moayas «I'eomerpus»

['eoMeTpust KaKk OJUH U3 OCHOBHBIX Pa3/eloB MIKOJILHOW MAaTeMAaTHKHU, UMEIOIINI CBOCH I1EIbI0 00ECIICUYNTh U3YICHHE
CBOMCTB M pa3MepoB (Puryp, uX OTHOIIEHUH M B3aMMHOE PACIOJIOKEHUE, OMUPAETCS Ha JIOTHYECKYIO, JI0Ka3aTEJIbHYIO
auHuio. lleHHOCTh u3y4yeHHs] TeOMETpUHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs 3aKJIOYaeTcss B TOM, 4YTO
0oOy4JaromMiics YYUTCS TPOBOAUTH JIOKA3aTENIbHBIE PACCY)XJCHHUS, CTPOUTHh JIOTMUECKHE YMO3aKJIIOUYEHHUS, IOKa3bIBaTh
WCTUHHBIC YTBEPXKIEHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHUS «OT MPOTUBHOTO», OTINYATh
CBOMCTBa OT MPHU3HAKOB, (HOpMYyIHpOBaTh 00paTHbIC yTBepxkaAcHUs. Ocoboe 3HaueHUE AoKazaTesbHas JIMHUS UMEET JJIs
yIIyOJIEHHOTO U3YYEHUS] MATEMaTHKHU.

[{es1b0 M3YyUEHUSI TEOMETPHUH SIBJISECTCS UCIIOJIB30BAHUE €€ KaK MHCTPYMEHTA MPHU PEIICHUM KaK MaTeMaTUYECKUX, TaK U
MPAKTUYECKUX 3a/1a4, BCTPEUAIOIIUXCS B peajbHOM ®KU3HU. OO0yUaronuiics T0KeH HAyUYUThCsl ONIPEACIISITh TEOMETPUUECKYIO
(burypy, onuchIBaTh CIOBAMH YEPTEXK WJIM PUCYHOK, HAWTU TUIONIA]b 3€MEJIbHOIO0 y4acTKa, PACCUUTHIBATh HEOOXOIUMYIO
JUIMHY OITOBOJIOKOHHOTO KabOeyisi Wih TpeOyemble pasMmephbl rapaxa ajis aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIUTEIbHAS JIMHUS B M3yYCHHHM TeoMeTpud. [Ipu pemreHun 3agad MpakTHUYECKOTO XapakTepa OOyJaroIMCs y4IUTCS
CTPOUTHh MAaTEMATHYECKUE MOJEIN PEaIbHbIX >KM3HEHHBIX CUTYyallMii, MPOBOJAUTH BBIUYMCIICHUS W OIIEHUBATh aJICKBATHOCTD
MOJYYEHHOI'0 pe3yibTara.

Oco0eHHOCTh Y4eOHOTO Kypca YriayOJIEHHOTO WM3yYEHHS T€OMETPUU COCTOMT B TOM, YTO OOYyYaloIIHecs HE MPOCTO
3HAKOMSITCSL C ONPEACIIEHHBIMU TOHSATHSIMH, a YBEPEHHO OBIaaeBalOT UMHU. CyIIECTBYIOIIUME TEMBI MPOTpaMMbl 0a30BOTO
Kypca TE€OMETPUU H3Yy4aloTcs Ha OoJjiee TIyOOKOM YpOBHE, a OOydaromiuecss MPUOOPETalOT YMEHHUsS, MOMOTAIOIINE UM
YBEPEHHO IIPUMCHSITh CBOM 3HAHHWS HE TOJHKO B MaTEMaTHKE, HO M B CMEXKHBIX IPEAMETaxX, MPEekIe Bcero (Gpu3nke u
nH(pOpMaTHKE, a TAKXKE MOJIb30BATHCS MOJYYEHHBIMU 3HAHUSAMU MPU PEIICHUH MPAKTUYECKUX 3a]1a4.

CornacHo yueOHOMY TUTaHy B 7—9 Kjaccax u3ydaercs yriyOnEHHbIN yueOHbIN Kype «['eomeTpus», KOTOPBIN BKIIIOYAET
CIEAYIOIIME  OCHOBHBIE  pasnuenbl  cojepxkanusa: «Hawama  reomerpum»,  «TpeyronbHukn»,  «OKpPYKHOCTBY,



«YetbipéxyronbHukny, «[logoduey, «dneMeHTsl TpuroHomeTpun», «Ilnomanny», a Takxke «MeTon koopauHat», «BeKTopb,
«IIpeobpazoBaHus TIIOCKOCTH.
Ha usyuenne yuebHOro Kypca «I['eomerpus» orBomutcsi 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Heziemnio), B 8
kimacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 102 gaca (3 yaca B HEJIeIH0).
Moayab « BepoAiTHOCTb M CTATHCTHKA)

B coBpeMeHHOM IHPPOBOM MHUpPE BEPOSTHOCTh M CTATHCTUKA MPUOOPETAOT BCE OOJBINYI0 3HAYMMOCTh KaK C TOYKH
3peHUs MPAKTUYECKUX MPHUIOKECHUHN, TaK U UX PO B 00pa30oBaHMUM, HEOOXOIMMOM KaXXI0My 4elloBeKy. Bo3pacraeT uucio
npodeccuii, Ipu OBIAJCHUU KOTOPBIMH TpeOyeTcsi xopornas 6a3oBasi MOATOTOBKA B O00JACTH BEPOSTHOCTH U CTAaTHUCTHKH,
TakKas OJIr0OTOBKA BaKHA JIJIST TTPOJIOJDKEHUS 00pa30BaHUS U IS YCTICITHON PO ECCHOHATEHON Kaphephl.

Kaxxnp1ii yenoBek MOCTOSIHHO NMPUHUMAET PEIIEHUS HAa OCHOBE HMMEIOIIUXCS Yy HEro JaHHbIX. [l1si 000CHOBaHHOTO
MPUHATUSL PEIICHUS B YCIOBHUSIX HEJOCTaTKa WM U30bITKa WHGOpPMAIMM HEOOXOJUMO B TOM YHCIE XOpPOIIO
c(hopMHPOBAHHOE BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIUICHHE. FIMEHHO TT03TOMY BO3HHUKJIA HEOOXOAMMOCTh (POPMUPOBATH
y oOydaronuxcs (YHKIHMOHAIBHYIO TPaMOTHOCTH, BKJIIOYAIONIYI0 B Ce0S yMEHHWE BOCIPUHUMATh WM KPUTHUICCKU
aHAIM3UPOBaTh HWH(POPMAIINIO, TMPEACTABICHHYI0 B Pa3IMYHBIX (opmax, MOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHX
peabHBIX MPOIIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4€OHOM Kypc€ C OCHOBHBIMHU INMPUHIIMIIAMU cOOpa, aHAJIU3a W MPEACTABICHUS JAaHHBIX U3 PA3THUYHBIX
chep Ku3HM OOIIECTBA U TOCYJapCTBa MPUOOIIAET OOydarolmMXCsd K OOIIECTBEHHBIM HHTepecam. l3ydueHue OCHOB
KOMOWHATOPHUKHU PAa3BUBACT HABBIKM OpPTaHU3AIMK Mepedopa W MOACUETa Yuciia BapHMAHTOB, B TOM YHCIIE B MPHUKIIATHBIX
3a/1ayax. 3HAKOMCTBO ¢ OCHOBaMH Teopuu TpadoB co3gaéT MareMatuueckuii GyHaaMeHT st POpMUPOBAHUS KOMIIETSHITHIMA
B oOmactu uHPOPMATUKHM U TUEGPOBBIX TexHONOTUU. [Ipm WU3ydeHUM CTATUCTUKA U BEPOSTHOCTH OOOTAIIAIOTCS
MPEACTABICHNUS] OOYYAIOIIMXCS O COBPEMEHHOM KapTWHE MHpa W METOJaxX ero MCCienoBaHus, GOopMUPYETCS MOHMMaHHUE
pOJIM CTATUCTUKH KaK MCTOYHUKA COIMAIBHO 3HAYUMOW HWH(POPMAIMM W 3aKJIAIbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIILICHUS.

B cooTBeTcTBUMM C NaHHBIMH TEISIMHU B CTPYKTYype MpOTpaMMbl y4eOHOro Kypca «BeposiTHOCTh U CTaTUCTUKA»
OCHOBHOTO OOIIETO 00pa30BaHUs Ha YIIIyOJIEHHOM YPOBHE BBIJCIICHBI CICAYIONINE COAEPIKATEIbHO-METOAMYCCKUE JTHHUH:



«IIpencrapneHue JaHHBIX W OMMCATENbHAsl CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOpuKW», «BBeneHue B
Teoputo rpadoBy», «MHOKECTBa», «Jlorukay.

Copepxanne nuHun «lIpencraBieHne NaHHBIX U OMHCATENbHAsI CTATUCTUKA» CIYKUT OCHOBOHM At (hOpMHUpOBAHHUS
HABBIKOB pabOThI ¢ MH(GOpPMaLIMEH: OT YTEHUS U UHTEpIpeTaluy HHPOpMaIuK, PEACTaBICHHON B TaOIUIaX, HA AUarpaMMax
u rpadukax, 10 cOopa, MpeJACTaBICHUS U aHAIU3a JAHHBIX C UCIOJIb30BAHUEM CTATUCTUYECKUX XAPAKTEPUCTUK CPEHUX U
pacceuBanus. PaboTas ¢ gaHHBIMHM, OOydYarolIMecs Y4yaTCs CUHMTBHIBATH W HWHTEPHPETUPOBATH JIaHHBIC, BBIJBUTaTh,
apryMEHTUPOBAaTh U KPUTUKOBATh MPOCTEHIITNE TUIIOTE3bI, Pa3MBILUIATh HaJ (PaKTOpaMu, BbI3bIBAIOIIMMU W3MEHUYUBOCTb, U
OLICHUBATh UX BIIMSIHHE HA PACCMATPUBAEMBbIE BEJIMYHUHBI U IPOLECCHI.

NHTYynTHBHOE IPEACTABIEHUE O CIIy4YalHOW N3MEHUYNBOCTH, UCCIIEOBAHNE 3AKOHOMEPHOCTEN Y TEHJAECHINN CTAHOBUTCS
MOTHUBHUPYIOIIEH OCHOBOM JII M3YyYEHHs] TEOPUH BEPOSTHOCTEH. Boibiioe 3HaueHHME UMEKT INPAKTHYECKUE 3aJaHus, B
YaCTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJEIISIMH.

[ToHsaTHE BEPOSTHOCTH BBOAUTCSA KaK Mepa MpaBaonoaoOus ciydailHoro coObitus. [Ipu m3ydenun ydeOHOTO Kypca
oOy4Jaroniecss 3HAKOMATCA C MPOCTEHIIMMH METOJAMH BBIYMCIICHHS] BEPOSITHOCTEM B CIIy4allHBIX 3KCHEPHUMEHTaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HMCXOJIaMH, BEPOATHOCTHBIMHM 3aKOHAMH, MO3BOJISIIOLIMMHU CTaBUTh M pelIaTh Oojee
CIIOKHbIE 3a7aud. B y4yeOHBI Kypc BXOAST HayalbHbIE NPEICTABICHUS O CIy4YalHBIX BEJIMYMHAX WU HUX YHCIOBBIX
XapaKTEpUCTHUKAX.

B pamkax yuyeGHOTO Kypca OCYILIECTBISETCS 3HAKOMCTBO OOYYaOIIMXCSA C MHOKECTBAMHU M OCHOBHBIMH OIEpalUSIMU
HaJl MHO’KECTBaMH, pPACCMATPUBAIOTCS IPUMEPHI TPUMEHEHUS TPaOB U JIEMEHTOB TEOPUU MHOXKECTB ISl pEICHUs 3a/1ay, a
TaK)K€ UCIOJIb30BaHUS B IPYTUX MaTeMaTHUECKUX Kypcax U yueOHbIX IpeaMeTax.

Ha usydyenue yueObHOro xypca «BepositHocTh u cratuctuka» otBoautcs 102 waca: B 7 knmacce — 34 gaca (1 yac B
Hesento), B 8 kiacce — 34 gaca (1 gac B Henenio), B 9 kiacce — 34 gaca (1 gac B Heeno).

COILEPKXAHUE OBYUYEHUASA
Moayab « Aaredpa»

7 KIIACC



Yucaa v BBIYUCIECHUA

Panmonanpubie uncna. CpaBHEHHE, yHoOpsAOYMBaHUE M apu(PMETHYECKHE NEUCTBUS C PAIMOHAIBHBIMH YHCIIAMH.
Uucnoas nipsiMasi, MOJIyJIb YHCIIA.

CreneHb ¢ HaTypaJdbHBIM ITOKa3aTeJIeM U €€ CBOMCTBA. 3alUCh YUCTA B IECATUYHON MO3UIIMOHHON CUCTEME CUUCIICHHUS.

Pemenue TekcToOBBIX 3a7a4 apupMeTHUeCKUM criocoboM. Permienne 3a1ad u3 peaibHOM MPaKTUKK HA YacTH, Ha JIPoOH,
Ha MPOIIEHTHI, IPUMEHEHUE OTHOLICHUM W TIPOIOPIIMI MPY PEIISHUHN 3ajad, PEIICHHE 3a/1au Ha JIBI)KEHUE, paboTy, TOKYIIKH,
HaJIOTH.

JlemmMmocTh 1enbix urncesl. CBOMCTBA JCITMMOCTH.

IIpocteie 1 coctaBHble uncna. YETHble U Heu€THblEe uncna. [Ipusznaku nenmumocty Ha 2, 4, 8, 5, 3, 6, 9, 10, 11.
[Ipu3HaKu 1€IMMOCTH CYMMBI M TTPOU3BEICHUS LIEJIBIX YUCEII ITPU PEIICHUH 3a7a4 C IPAKTUUYECKUM COJICPKaHUEM.

HaunbGonpimuii oOmuii 1enurenb W HaMMEHbIee 0oO0Iee KpaTHOE ABYX 4YHcesd. B3auMHO mpocThie 4yuciia. AJITOPUTM
EBknupa.

Jlenenue ¢ octaTkoM. ApudMeTruuecKue onepanuu HaJl OCTaTKaMHu.

Anredpanyeckue BbIpaKeHUA

BripaxkeHne ¢ mnepeMEeHHbIMHU. 3HAUYE€HUE BBIPAKEHUS C MNepeMeHHbIMU. IIpencTaBiieHHE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMU B BUJIC (POPMYJIBI.

ToxnectBo. ToxxnecTBEHHBIE TPeOOPa30BaHUA ANTeOPANUECKUX BhIpakeHUH. Jloka3aTeIbCTBO TOXKIACCTB.

Onnowiensl. OTHOWIEH CTaHAAPTHOTO BUja. CTENEeHb OJJHOWICHA.

MHorouneHnbl. MHOTOUJIEH cTaHaapTHOTO BUa. CteneHb MHOTrousieHa. Cllo)KeHue, BRBIUMTAHUE, YMHOXKEHHUE U JICTICHUE
MHorouwieHoB. [IpeoOpa3zoBaHue 11€70r0 BEIpaKeHUs B MHOTOWIeH. KopHM MHOTOUJICHA.

dopMyJbl COKpaANIEHHOTO0 YMHOXKCHHS: KBaJpaT CyMMBbI W KBaJpaT Pa3HOCTH JIBYX BBIPAKEHHUM, KyO CyMMBI UM KYyO
Pa3HOCTH JABYX BBIpaKEHUMU, Pa3HOCTh KBAJIPaTOB JBYX BBIPAXKEHUM, MPOU3BEICHUE PA3HOCTH U CYMMBbI JIByX BBIPAKCHHUIA,
CyMMa U Pa3HOCTh KyOOB JABYX BBIPKCHUIA.

Paznoxenne MHOTOWIEHAa HAa MHOKHUTENU. BeiHeceHre 00111ero MHOXKUTEINS 32 CKOOKH. MeTo T TpyIITUPOBKH.

YpaBHeHUS U HEPABEHCTBA



YpaBHeHue ¢ ogHoM nepemeHHoil. Kopenb ypaBHeHus. CBOCTBa ypaBHEHUN C OJHOM MEpEeMEHHOW. PaBHOCHUIIBHOCTH
YpaBHEHHI. YpaBHEHUE KaK MaTEMaTUYECKasi MOJEIb PEAIbHON CUTYAINH.

JIuHelHOE ypaBHEHUE C OJHOW IEpeMEHHOW. UHCIIO KOpHEW JIMHEWHOIO ypaBHEHHs. PelleHne TEeKCTOBBIX 3a1ay ¢
MOMOILBIO JINHENHBIX YpaBHEHUN. JIMHENHOE ypaBHEHHE, COIEPKAIIECE 3HAK MOYJISI.

VYpaBHeHue ¢ AByMsl NepeMeHHbIMH. ['paduK JTMHEMHOro ypaBHEHHsI C JBYMsI MepeMeHHbIMU. CHUCTEMbl JIMHEWHBIX
ypaBHEHUH ¢ ABYyMs MepeMeHHbIMU. ['paduueckuii MeTo1 perieHus: CUCTEMBbI JIMHEHHBIX YpaBHEHUH C ByMS ITIEPEMEHHBIMU.
Pemienne cucteM JNUHEHHBIX YpaBHEHUI C JBYMs MEPEMEHHBIMA METOJOM MOJICTAHOBKA W METOAOM cloxkeHud. Cucrema
JBYX JINHEMHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU KAK MOJEb PEAIBHON CUTYALUH.

DOYyHKIUU

KoopanHara Touku Ha npsaMoi. YHCIIOBBIE IPOMEXKYTKHU. PaccTosiHME MEXy IBYMsI TOUKAMHU KOOPIUHATHOM IIPSIMOM.

[IpsimoyronbHast cucremMa KoopauHar. AOcuucca M OpJAuMHATa TOYKM Ha KOOPAMHATHOM IockocTu. Ilpumepsl
rpadukoB, 3aJaHHBIX (hopmynaMu. UTeHrne rpauKoB peabHbIX 3aBUCUMOCTEN.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH MeXAy BenuuuHamu. [lonarne (yHkuuu. OyHKIHUS Kak MaTeMaTH4yeckas MOJEIb
peanbHOro mpouecca. OOnacTs ompeneneHuss W ooOsactb 3HadeHUM GyHkuuu. CrocoObl 3amanua QyHkuuu. ['padux
¢ysakiun. [ToHATHS MaKkCUMyMa 1 MUHUMYMa, BO3pacTaHus U YObIBaHMs Ha IPUMEpPaxX peaslbHbIX 3aBUCUMOCTEH.

Jluneitnass ¢ynkuusa, e€ cBoictBa. ['padux nuuennoit (ynkiuu. ['padux dynxumm y = |x|. Kycouno-zaganHbie
GyHKLIMH.

8 KJIACC

Yucia v BBIYMCICHUSA

KBagpatueie kopHU. ApudMETHUYECKUN KBaJpaTHBIA KOPEHb W €ro cBoicTBa. [loHSATHE HppalMoOHATBHOTO YHCHA.
JlelicTBUsL ¢ UppalMOHAIbHBIMM yuciaaMu. CBoWcTBAa JEWCTBUH C UPpALMOHAIBHBIMM yuciaaMu. (CpaBHEHHUE
HMppalroOHaIbHbBIX YUCET.

IIpencraBieHnuss O PaACHIUPEHUSAX YMCIOBBIX MHOXECTB. MHOXKECTBA HATYpPAIbHBIX, UEbIX, PalHOHAIbHBIX,
NEeUCTBUTENBHBIX uncelsl. CpaBHEHUE yncell. YUCIIOBbIE TPOMEKYTKH.



HerictBust ¢ ocrarkamu. OcTtaTku creneHeil. [IpuMeHeHue OCTAaTKOB K PEIICHUI0 YPAaBHEHUW B IENBIX YUCIAX U
TEKCTOBBIX 3a]1a4.

Pa3mepsl 00bEKTOB OKpPYKAKOLIEr0 MUPA, IIUTENBHOCTD MIPOLIECCOB B OKpYy:katouieM Mupe. CTaHAapTHBIN BUJ YMCTIA.

Anredpanyeckue BbIpaKeHUS

AnreOpaundeckas aApoOb. JlomyCTUMBbIE 3HAUYEHUS MEPEMEHHBIX B JIPOOHO-PAIMOHAIBHBIX BhIpakeHUsAX. OCHOBHOE
CBOMCTBO ayireOpanueckor Apoou. CrokeHue, BhIUMTAHWE, YMHOXKEHHE U JIeeHHe alnreOpanyeckux ApooOeil. BrimeneHue
1[eJI0M YacTH aire0pandeckon Ipoou.

PanmonansHeie BeipaxkeHus. ToxIeCTBEHHBIE TPEOOPa30BaAHUS PAIIOHATBHBIX BHIPAKEHUH.

JlormycTuMble 3HAaY€HUsT NEPEMEHHBIX B BBIPAKECHUSAX, COAEpKAUMX apU(PMETHUECKHE KBaJpaTHbIE KOPHHU.
ToxxaecTBeHHbIE TPEOOPA30BAHUS BEIPAKEHUIM, COEpKAITIX apu(METUUECKUE KBaIpaTHbIe KOPHHU.

Crenens C 1eIbIM [TOKa3aTesaeM U e€ cBoiicTBa. [IpeoOpa3oBaHne BbIpaXXeHU, CONEPIKAIUX CTEICHH.

YpaBHeHMs U HEPABEHCTBA

KBanparnoe ypaBHenue. @dopmysia KOpHEW KBagpaTHOroO ypaBHEHUs. KoanyuecTBO JEWCTBUTENBHBIX KOPHEU
KBaJpaTHOTO ypaBHeHHMsA. Teopema Bwuera. YpaBHEHMs, CBOAMMBIE K JIMHEWHBIM YPABHEHUSAM WIH K KBaJApPATHBIM
ypaBHeHMsIM. KBagpaTHOE ypaBHEHUE € ITapaMeTpoM. PellieHre TEKCTOBBIX 33/1a4 ¢ MTOMOIIbIO KBAIPATHBIX YPABHEHUM.

JpoOHo-parmoHaibHbIle ypaBHEHUs. Pemienue npoOHO-pallMOHAIBHBIX ypaBHEHUU. PeleHune TEKCTOBBIX 3ajad C
MOMOILBIO IPOOHO-PALIMOHATIBHBIX YpaBHEHUH. ['padnueckas uHTepIpeTalys ypaBHEHHI ¢ IByMSI IEPEMEHHBIMH.

Yucnoseie HepaBeHCTBA. CBOWCTBA YUCIOBBIX HEPABEHCTB.

HepaBeHnctBo ¢ nmepeMeHHoi. CTporue u HecTporue HepaBeHCTBA. ClI0)KEHHE W YMHOKEHHE YHMCIIOBBIX HEPABEHCTB.
OueHnBaHu€e 3HAYEHUS BhIpakeHUs. Jl0oKa3aTeIbCcTBO HEPABEHCTB.

IloHsiTHE O pelIeHNH HEPABEHCTBA C OJHOW IIEpEeMEHHOW. MHOXKECTBO pPELICHUM HEPaBEHCTBA. PaBHOCWIIbHBIC
HEPABEHCTBA.

JIuHEeHOE HEPABEHCTBO C OJHOM IIEPEMEHHON U MHOYKECTBA €0 pelleHul. Pemenne JIMHEHHBIX HEPABEHCTB C OJHOU
nepeMeHHo. CHCTEMBbl U COBOKYIMHOCTH JIMHEWMHBIX HEPABEHCTB C OJHON IMEpEeMEHHOW. PellieHne TEKCTOBBIX 3ajad C
MIOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DyHKUNHA



OO6nacTe ompejeneHuss U MHOXKeCTBO 3HaueHHi GyHkiuu. CrnocoOwl 3ananus Gyukiui. ['paduk ¢ynkuuu. Yrenue
cBoiicTB pyHkmu 1o e€ rpaduky. [Ipumeps! rpadukoB QyHKIINN, OTPaKaIONMIUX PEATbHBIC MPOIIECCHI.

JIuneiinasa pynkuusa. OyHKINN, OMUCHIBAIOIINE MPSMYIO H 00paTHYIO MPOMOPIMOHATbHBIE 3aBUCUMOCTH, UX Ipa(uKH.

Oynximn y =kx, y=kx + b, y =k/x, y =x3, y = VX, y = |x| 1 ux cBoiictBa. KycouHo-3amaHHbIe (yHKIIH.
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Yuciaa 1 BIYUCICHUA

Kopens n-ii crenenu u ero cpoiictsa. CTeNneHb ¢ pallMOHAIBHBIM [T0Ka3aTeNIEM U €€ CBOMCTBA.

Anredpanyeckue BbIpaKeHUA

ToxnecTBeHHbIE TpeoOpa30BaHus BBIPAKEHUH, COJIEpKAIIUX KOPEHb n-U cTeneHu. ToXIeCTBEeHHbIE MPeoOpa30BaHus
BBIPAXECHUMN, COAEPKAILIUX CTEIIEHD C PALMOHATIBHBIM IT0KA3aTEIIEM.

KBagparueii TpéxuneH. KopHu KkBagpartHoro TtpéxwieHa. Pa3nokeHHe KBaapaTHOroO TpEXuieHa HA JIMHEHHBIE
MHOKUTEJIH.

YpaBHeHMs U HEPABEHCTBA

bukBanpaTHbie ypaBHeHHs. [IpumMepsl NpUMEHEHHI METOJ0B PABHOCHIIBHBIX MPeoOpa3oBaHUi, 3aMEHbI MEPEMEHHOM,
rpaguuecKkoro MeTo/ia Py pelIeHUU ypaBHEHHM 3-1 U 4-i cTeneHex.

Pemenue qpoOHO-panmoHAIbHBIX YPaBHEHUN.

Pemenne cucrem ypaBHEHH C AByMs IEPEMEHHBIMU. Perenne npocTelmmx CUCTEM HEJIMHEMHBIX YPABHEHUM C IBYMS
nepeMeHHbIMU. ['paduueckuii MeToa pelieHus CUCTEMbl HEIMHEHHBIX YpaBHEHUN C ABYMs MepeMeHHbIMU. CUcTeMa JIBYX
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH KaK MOJIEINIb PEAJIbHOM CUTYaLlUH.

Hucnoble HEpaBEeHCTBA. PelieHne TMHENHBIX HEPABEHCTB. [{0Ka3aTenbCTBO HEPABEHCTB.

KBaaparHbie HepaBeHCTBA C OJIHOM TepeMeHHOW. PereHue KBaJpaTHBIX HEPABEHCTB TpaUuecKuM METOIOM H
METOAO0M MHTEPBAJIOB. METOA MHTEPBAJIOB ISl PALMOHAIBHBIX HEPAaBEHCTB. [IpocTelimne HepaBEHCTBA C TTAPAMETPOM.

Pemienne TEKCTOBBIX 3a/1a4 € MOMOUIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.



HepaBeHcTBO ¢ AByMs NepeMeHHbIMU. PelieHne HepaBeHCTBa ¢ IBYMs IepeMeHHbIMH. CHUCTEMBbI HEPABEHCTB C JBYMS
nepeMeHHbIMU. ['paduueckuit MeTo pelieH sl CUCTEM HEPABEHCTB C IByMsI IEPEMEHHBIMU.

DOyHKIUU

Oynkiusa. CBoiicTBa GyHKINNA: HYIW GYHKIIHH, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA (DYHKITUU, MPOMEKYTKH BO3PACTAHUS
U yObIBaHUSI QYHKIMH, YETHBIE U HEUETHBIC (PYHKIIMHU, HAOOIbIlIEe U HAUMEHbIIIee 3HAaUeHUs (PYHKIUU.

KBagpatuunas ¢ynkius u e€ cpoiicTBa. Mcnonb3oBaHWe CBOWCTB KBaJApAaTUYHOW (YHKUMHU JJIs PEIICHHS 3ajad.
[Toctpoenue rpaduka kBaapatuuHoil (yukiuu. [lonoxenue rpaduka kBaapaTUYHOW (YHKIUM B 3aBUCHUMOCTH OT €&
ko3 unuentos. papuku GyHkumii y =ax2, y = a(x —m)’uy = a(x — m)* +n. [locrpoenue rpadkoB GyHKIMI ¢ TOMOIIBIO
npeoOpa3oBaHUM.

Hpob6Ho-nuneinas Gyukuus. MccnenoBanue QyHKIIMMA.

OyHKIMA y = X" ¢ HATYpaJbHBIM MOKa3aTeneM 7 U e€ rpaduxk.

YuciioBble MOCIEA0BATEIbHOCTH U MPOrPeccH

[Tonsatrie uyucnoBOM mocienoBarenbHOCTH. KoHeuHble W OECKOHEUHBIE MOCeN0BaTeIbHOCTH. OrpaHuyeHHas
MoCJeA0BaTEeIbHOCTh.  MOHOTOHHO  Bo3pacrtatomias  (yObIBaromasi) — mociegoBarenbHOCTh.  CrocoObl  3ajaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBIN, TAOJIMYHBIHN, C TOMOIIBIO (OPMYJIBI 72-TO WICHA, PEKYPPEHTHBIH.

Apudmernueckas u reomeTprueckas nporpeccun. CBOMCTBA WIEHOB apU(pMETUYECKON U T€OMETPUIECKOM MPOTPECCUi.
@opMynbl n-TO 4ieHa apupMETUYECKOM U reoMeTpuueckoil mnporpeccuil. Dopmynbl CyMMbl TEPBBIX 7 UYJIEHOB
apu(pMeTHYECKON U TeOMETPUIECKON Mporpeccuil. 3a1aun Ha MPOIEHTHI, 0AHKOBCKUE BKJIabl, KPEIUTHI.

[IpencraBieHre O CXOAMMOCTH IOCIEI0BATEIbHOCTH, O CYMMHUPOBAHMHM OECKOHEYHO YOBIBAIOILIEH IeOMETpUYECKOU
IIPOTPECCHUMU.

Merton maremaTnueckor nHAYKUUM. [Ipocrenime npumMepsl.

Moayab « I'eomeTpus»



7 KIIACC

HayaJja reomerpuu

Hcropusi BOSHUKHOBEHUSI U pa3BUTUA reomeTpun. HauvanpHbple MOHATHS reoMeTpuu. Touka, mpsimasi, OTPE3OK, JIyd.
[TonsTue 06 akcuome, TeOpeMe, AJ0KA3aTENbCTBE, ONPEACTICHUH.

B3anMHoe pacrnosnokeHrne To4eK Ha npsAMoi. Mi3MepeHne JUIMHBI OTPE3Ka, PACCTOSHUE MEKYy TOUKAMHU.

[TonymnockocTs u yros. Bunel yrios. M3mepenue BennunH yriaoB. BepTukanbasie U cMekHbIE yIuibl. [lapamiensHbie n
IIEPIICHINKYJIIPHBIE NIpsiMbIe. PaccTosiHue OT TOUKM 10 npssMon. buccekrpuca yria.

Jlomanas. Bunsl ioMansIX. [InuHa nomanoi. MHoroyrosnbHuku. Ilepumerp MHOroyrosbHuka. [IoHsTHE O BBIYKIBIX U
HEBBIITYKJIBIX MHOI'OYTI'OJIBHUKAX.

[lepBrUYHBIE PEACTABICHUS O PABEHCTBE (PUTYP, UX PACIIOIOKEHUN, CHMMETPHUH.

[Ipocrenmue noctpoenuss. MHCTpyMEHTHI 111 U3BMEPEHUM U TOCTPOEHHU.

TpeyrojabHuKku

Bunel TpeyroinbHHMKOB: OCTPOYTOJbHBIE, TPSAMOYTOJbHBIE, TYIHOYTOJbHbIE, PaBHOOEIPEHHBIE, PABHOCTOPOHHHUE.
Menauana, buccekTpuca 1 BbICOTA TPEYTOJIbHHUKA.

PaBeHCTBO TpeyronbHUKOB. I1epBhlii 1 BTOPOW MPU3HAKK PABEHCTBA TPEYTOJIbLHUKOB. PaBHOOEApPEHHBIE TPEYTOJbHUKH
1 ux cBoiicTBa. [Ipu3Hak paBHOOEIPEHHOTO TPEYTroabHUKA. TpeTHii Mpu3HaK paBeHCTBA TPEYTrOJIbHUKOB.

CooTHOLIEHUsT MEXIy CTOPOHAaMHM M yIJIaMH TpeyrojpHuka. HepaBeHcTBO TpeyrosbHuKa. HepaBeHCTBO O ayiMHE
JIOMaHOM.

CummetrpuuHblie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuu. [IpuMepsl cuMMeTpUn B OKpYXKaroIeM MHUpE.

IHapasuienbHbie npsaMbie. CymMMa yIrijioB MHOTOYIOJIbHUKA

[lapanienbHOCTh MPSMBIX, UCTOPUYECKHUE CBeAeHMsI O mnoctyiate EBkimna m o ponu JIoGaueBCKOrO B OTKPBITHH
HEEBKJIMI0BOM reomerpuu. CBOMCTBA M NMPU3HAKHU MAapauIeNbHbIX NpsMbIX. CymMMa YIJIOB TpeyroJibHHKa. BHenIHue yribl
TpeyroyibHUKa. CymMMa BHYTPEHHUX YIJIOB MHOTOYTOJIBHUKA U CyMMa BHEIIHUX YIJIOB BBITYKJIOTO MHOTOYT'OJIbHHKA.

IIpsimoyroJibHbIe TPEYrOJIbHUKH



IIpu3Haku paBeHCTBA NPSAMOYIOJIBHBIX TPEyroibHUKOB. Ilepnenaukynsap u HakioHHas. (CBOWMCTBO MeEIMaHBI
IPSIMOYT'OJIBHOTO TPEYT'OJIbHUKA, IPOBEAEHHOM K TUIIOTEHY3€. IIpsAMOYTroJIbHBIN TPEYTOJIBHUK C YIiIoM B 30°.

OkpyKHOCTH

[IoHATUSA OKPYXHOCTH W Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp, paJuyc, TUaMeTp, XOpAa, WX CBOWCTBA.
B3anMHOe pacnosoxeHne OKpyKHOCTH U npsimoit. KacaTtenbHast U cexymas K OKpyKHOCTH. OKpPY>KHOCTb, BIMCAaHHAs B YIOJl.
IIpocreiimme MOCTPOEHUS ¢ TOMOIIBIO IUPKYJISA U JIMHEUKU.

I'eomeTrpuueckue MecTa TOYEK

[TonATHE O reOMETPUYECKOM MecTe TOUYeK. [IpuMepbl reoMeTpuYeCcKrX MECT TOYEK Ha IUIOCKOCTH. buccekrpuca yria u
CEpPEAVHHBIN TEPIECHANKYISIP K OTPE3KYy KaK T'€OMETpHYECKHE MecTa ToueK. OmucaHHask OKPYKHOCTb TPEYrOJIbHUKA, €€
LEeHTp. MeTo reOMEeTpUYECKUX MECT TOUEK IIPU PEILIEHUU T€OMETPUUECKUX 3a/1a4.

IHocTpoenus ¢ NOMOIUBLIO HUPKYJIA U JUHEHKH

Hcropuueckue cBeaenus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHMI, ATAbl 33Ja4l HA TIOCTPOEHUS, pEIEHUE 3a]a4 Ha
ITIOCTPOCHUE UUPKYJIEM U JIMHEUKOM.
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YeTbIpEéXyroJibHUKU

[Tapannenorpamm, ero mpu3Haku U cBoMcCTBa. [IpsiMoyronbHUK, poMO, KBajapaT, UX MPU3HAKU U CBOMCTBA. Tpamernus.
PaBHoOenpenHas Tpanenus, e€ cBoiicTBa u npusHaku. [IpsimoyronsHas Tpaneuus. CpeaHsist JIUHUS Tparneluu.

Cpennsia nuHUS TpEyrojibHUKAa. MeToa yABOEHHMS MEAWaHbl TPEYrojabHHKA. TeopeMa O NEepeceueHuu MeauaH

TPEYTrOJIbHUKA.
Teopema @aneca, TeopemMa O NPONOPLMOHAIBHBIX OTpe3kax. Teopema BapuHbOHa i TPOU3BOJIBHOIO
YETBIPEXYTOJIbHUKA.

[leHTpalbHO-CUMMETPUYHBIC (PUTYPHI.
IToxooue



[Tonobue TpeyronpbHUKOB, kK03 duiuent nogodus. IlpusHaku momaoOus TpeyrojbHUKOB. [IpuMmeHeHnne mogoOusi mpu
PEIICHUN T€OMETPUUECKUX U MPAKTUYECKUX 3a]1ay.

ILi1omans

[Tonsitue o momanau. CBoiicTBa TwIOMaAe reomeTpudueckux ¢uryp. Ilpocreiimume ¢opMynbl ms TUTOMIAIM
TpEYroJIbHUKA, TapajuiesiorpaMma, pomoa u tpanenuu. [nomanu nogo6HeIX ¢puryp. OTHOIIEHHE MJI0MIAeH TPEYTOJIbHUKOB.

Teopema IIugaropa

Teopema I[Tudaropa. [Ipumenenue Teopems! [Tudaropa nmpu penieHun NPaKTUYECKUX 3a/1a4.

JIeMeHTbl TPUTOHOMETPUM

CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC OCTPOTO yIJjia MPSIMOYT0JIbHOTO TPEYroidbHUKA. TpUTOHOMETpUUECKUE PYyHKIIUU
yrioB B 30°, 45° u 60°. IIponopimoHanbHbIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO

Brniucanuble W IEHTpadbHBIE YIJIBI, YTOJd MEXAY KacaTelbHON M XOpJOH. YTIbI MEXAY XOpJaMU U CEKYIIUMHU.
BrniucanHble M ONUCAHHBIE OKPYKHOCTH TPEYrOJIbHUKA U YETHIPEXYroibHUKM. CBONHCTBA M NPU3HAKU BIHCAHHOTO
YeThIpEXYTONIbHUKA. B3auMHOE pacrnosio’keHune JIBYX okpykHocTeu. Kacanue okpyxkHocteil. OOiiue kacaTeiabHbIE K JABYM
OKPY’KHOCTSIM.
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Pemienue TpeyroibHUKOB

Cunyc, kocunyc, tanreHc yrios ot 0° no 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYIIbl IPUBEACHUS.
Pemenue tpeyronsHukoB. Teopema KOCMHYCOB M Te€OpeMa CHHYCOB. PellleHnMe mpakTHYEeCKUX 3a/lady C MCIOJb30BaHUEM
TEOpEMBI KOCHHYCOB M TEOPEMBI CHHYCOB. Perienue 3aa4 reoMeTpuiecKori ONTHKH.

Tpuronomerpuueckue (Gopmysabl A IUIOMIAAU TPEYrojbHUKA, Mapajienorpamma, pomOa, Tpanenuu. Dopmysa
I'epona. @opMmyia mIoaay BBITYKIOTO YETHIPEXYTOJIBHUKA.

IToxoOue TpeyroiLHUKOB



Xopabl W TMOAOOHBIE TPEYroJbHUKH B OKPYXHOCTH. TeopemMa O MpPOU3BEACHHH OTPE3KOB XOpI, TEOPEMBI O
IPOU3BENCHUU OTPE3KOB CEKYIIUX, TEOPEMA O KBaApaTe KacarelbHOW. [I[puMeHeHre Mpu peleHny TeOMETPUUECKUX 3a/1au.
Teopemsl UeBbl 1 MeHnenas. [IoHsTHE O TOMOTETHH.

MeTtoa KOOpAUHAT

VYpaBHeHuEe NOpSAMON Ha IJIOCKOCTH. YTJIOBOM KOI(DPUIMEHT M CBOOOJHBIA YiI€H, UX T'€OMETPUUYECKUNA CMBICIL.
[TapannenbHOCTh U MEPIIEHIUKYIISIPHOCTD MPSAMBIX (Yepe3 YriioBol KOdDPUIIMEHT).

VYpaBHeHuEe oKpykHOCTH. HaxoxkieHHe nepeceueHni OKpy>KHOCTEN U MPSAMBIX B KoopAuHaTax. @opmysa paccTOSHUS
OT TOYKH 110 npsMol. [lmomanp napamienorpamma B KOOpAUHATaX, NOHIATHE 00 OPHUEHTHPOBAHHOM utomanu. Ilpumenenue
METOJIa KOOPAUHAT B ITPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a/1a4ax.

BekTopsi

Bekroppl Ha mockocTH. ClOXKEHHWE W BBIYMTAHME BEKTOPOB — INPABWIA TPEYrOJbHUKA M I1apajuieorpaMMma.
YMHO)eHHe BeKkTopa Ha unciio. KoopauHate! Bektopa. Cl0K€HHE U BBIYUTAHUE BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIIO B
KoopauHatax. [[puMeHeHre BEKTOpOB B (PU3MKE, LIEHTP Macc.

[lonsitue o Oasuce (Ha mockocTH). Pa3znoxeHuss BekTOopoB 1O Oaszucy. CKalsipHOE NPOU3BEIAECHUE BEKTOPOB,
reOMETPUUYECKUN CMBICI U BBIPAXEHHE B JIEKapTOBBIX KOOpAMHATaX. J(MCTpUOYTHBHOCTH CKAaJsPHOIO NPOU3BEICHUS.
CkansipHOe pou3BeAeHUE U npoenupoBaHue. [I[puMeHeHne CKaIsIpHOTO MTPOU3BEECHUST BEKTOPOB ISl HAXOXKJICHUS JIUIMH U
yrJIoB. Penenne reomeTpuieckux 3a1a4 ¢ MOMOIIBIO0 CKAJISIPHOTO MPOU3BEAEHUS.

JlJINHA OKPYKHOCTH U IUIOLIAAb Kpyra

IIpaBriibHBIE MHOTOYTOJIBHUKMU. JUIMHA OKPYXKHOCTU. I'pamycHas M paauaHHas mepa yIya, BBIYMCICHUE JUIMH IyT
okpyxHocteil. [lnmomaas kpyra, cexropa, cerMeHTta. lMcropuueckue cBeAeHHMs 00 H3MEPEHUU MIJIUHBI OKPYXHOCTH U
IJIOIIAH KPYTa.

JIBUKeHUs NIOCKOCTH

LentpansHas cummerpus. LlentpanbHo-cummeTrpuunble ¢urypsl. IloBopor. OceBas cummerpusi. Durypsl,
CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. [lapaiutenbHbiil nepeHoc.

[TonsiTne nBWXEeHHS U ero cBoicTBa. PaBeHcTBo ¢uryp. [IposBieHus cuMMETpUH B IPUPOJIE, KUBOIKCH, CKYJIBITYPE,
apxurtektype. Komnosunuu asmxenuit (mpocteitmue npumMepsl). [IpumeHeHue B reoMeTpUYecKrx 3a1avax.



Moaynb « BepoATHOCTb U CTaTUCTUKA»

7 KIIACC

[IpencraBienne AaHHBIX B BHUAE TaONHIl, AMArpaMM. 3aroJIHEHWE TaOJHIl, YTEHHE U TOCTPOCHHE CTOJIOMKOBBIX
(cTonOuaThIX) U KPYTroBbIX aAuarpamm. UreHue rpaukoB pealbHbIX MpoueccoB. M3Bneuenne nHpopManuy U3 Auarpamm H
Ta0JINL, UCTIOIb30BAHUE U UHTEPIIPETALINS JaHHBIX.

OmnucarenpHasi CTaTUCTUKA: cpefHee apupMeTHdeckoe, MEAMaHa, pa3MaxX, HauOOJbIlIee W HAaUMEHbIIEE 3HAYCHUS,
KBapTWJIU, CPEIHEE TAPMOHUYECKOE, CPEJIHEE TAPMOHNYECKOE YHCIIOBBIX JAHHBIX.

[Ipumepbl CaydyallHOM WM3MEHUYMBOCTH NPH HM3MEPEHHSIX, B MAacCCOBOM IIPOM3BOJCTBE, TEHACHLUMHA W CIy4aliHbIE
Kosie0aHusl, TPYNIUPOBKA JAHHBIX, [IPEICTABICHUE CIyYalHOM M3MEHUYMBOCTH C TIOMOIIBIO AMArpaMM, YacTOThl 3HAYEHMIH,
CTaTUCTHYECKasl yCTOMYUBOCTD.

I'pad, BepmuHa, pedpo. Crenens BepiuHbl. Yucao pédep 1 cyMMapHast cteneHb BepiinH. [oHsTre o cBA3HBIX rpadax.
IIytu B rpadax. lenu u uukiasl. O0xon rpada (sitnepoB nyth). Ilonstue 06 opuentupoBanHoM rpade. Pemenne 3agau c
MOMOIIBI0 TpadoB.

VYTBepkaeHus: M BbICKa3bIBaHUA. OTpHUIIAHME YTBEPXKACHMSI, YCIOBHBIE YTBEP)KICHHs, OOpaTHblE W PABHOCUIIbHbBIC
YTBEPKACHUs, HEOOXOAUMBbIE M JOCTATOYHBIE YCJOBHs, CBOICTBA W mNpu3HAKU. [IpOTMBOMOJIOXKHBIE YTBEpXKIEHUS,
J0Ka3aTeJIbCTBA OT IPOTUBHOTO.

CrnydaliHBI DKCIIEPUMEHT (OMBIT) U ClOy4yallHOE cOoObITHE. BeposSTHOCT M YacToTa cilydyalHOro coObiTus. Poib
MaJIOBEPOSATHBIX U MPAKTUYECKH IOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOLIECTBE.

8 KUIIACC



MHoxecTBO U MOAMHOXKeCTBO. [Iprmepbl MHOXKECTB B OoKkpyxatoiieM mupe. Ilepeceduenne u o0beIlMHEHNE MHOXKECTB.
Huarpammbl Oitnepa. UucnoBbie MHOXecTBa. [IprMmepbl MHOXECTB M3 KypcoB anreOpsl ¥ reomerpuu. llepeuuncienue
AJIEMEHTOB MHOKECTB € MTOMOILBIO OPraHU30BaHHOTO NIepedopa U MpaBuiia yMHOKeHUA. PopMyIia BKIIOUYEHUA-UCKITIOYEHUS.

DOneMeHTapHble COOBbITHS. BeposTHOCTH ciaydaliHbIX COOBITHHA. ONBITBI ¢ PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITusiMU. CirydaiiHbIN BBIOOD.

N3mepenne paccerBaHusi YHCIOBOTO MaccuBa. Jlucriepcusi M cTaHJapTHOE OTKJIOHEHHME uncioBoro Habopa. CBolicTBa
JTUCIIEPCUM U CTAHJAPTHOTO OTKJIOHEHHWs. J(MarpamMMmbl pacceMBaHus ABYX HaONolaeMbIX BeluuyuH. JIuHelHas CBs3b Ha
IyarpaMmMme paccerBaHUs.

epeBo. [epeBo ciydaitHOro 3kcriepumeHTa. CBOWMCTBA NEPEBHEB: €IMHCTBEHHOCTh MYTH, CBA3b MEXKIY YHCIOM
BepIIUH U unciaoM peéoep. [lonsTre o miockux rpadax. Pemenue 3a1a4 ¢ TOMOIIbIO IEPEBBEB.

Jlormueckne coro3bl «M» n «MJIN». CBA3p MEXAy JOTMYECKMMH COKO3aMU M OINEpalus MU HaJ MHOKECTBaMHU.
Hcnonb30BaHue JOTUYECKUX COIO30B B aireope.

Crnyuaiinple COOBITHSI KaK MHOXECTBA JJIEMEHTApHbIX cOoObITUHA. [IpoTHBOMONOXHBIE CcOObITHSA. Onepanuu Hax
coObITUsIMU. DOpMyJTia CI0KEHUSI BEPOATHOCTEH.

[IpaBrunO0 yMHOXEHHUS BEPOSITHOCTEW. YCIOBHas BEpOSTHOCTb. IIpeacraBieHue CilydalHOrO SKCIEPHUMEHTA B BUJE
nepesa. HezaBucumebie cOOBITHSI.

9 KJIACC

KomOunaropaoe mpaBuino ymHoxkeHus. [lepectanoBku u (daktopuan. Uucno coueranuid u TpeyroiabHuk Ilackans.
CgoiicTBa uncen couetanuii. bunom HeroTona. Perenue 3a1ad ¢ UCOIb30BAaHUEM KOMOUHATOPUKH.

['eomeTrpuueckas BepoaTHOCTb. CitydaiiHbli BBIOOP TOUKH U3 GUTYpPHI Ha MJIOCKOCTH, U3 OTPE3Ka, U3 AYT'H OKPY>KHOCTH.

UcnbiTanus. Yenex u Heynaya. Cepust ucnblTaHui 110 nepBoro ycrnexa. Cepus ucnbeitanuid beprymiu. BepositHocTn
coObITHH B cepun ucnbiTanuil bepuyinu. CiayyaiiHblil BBIOOp U3 KOHEUHOT'O MHOXKECTBA.



CrnydaliHass BeJIMUYMHA W pacnpelereHue BepoAaTHocTed. lIpuMepsl citydaiiHblx BenuuMH. BakHble pacnpenencHus —
YHCJIO TIONBITOK B CEPUU UCIIBITAHUN JI0 TIEPBOTO yCIE€Xa U YUCIIO YCIIEXOB B CEpUU UcHbITaHui bepHymnu (reomerpudeckoe
1 OMHOMHAIIBHOE PACTIPEICICHUS).

MaremaTn4yeckoe OKHIAHHWE CIy4YalHOW BeNWYMHBL. (DU3UYECKUM CMBICI MAaTEMaTUYECKOro oxunaHusd. lIpumepsr
UCIIOJIb30BAaHUSI MATEMATHYECKOTO OKMJAHUA. /[ucrepcus M CTaHIapTHOE OTKJIIOHEHHE CllydalHOM BennuuHbl. CBOMCTBA
MaTEMaTUYECKOTO O’KUJIaHUs U Jucnepcu. MareMaTnuecKoe 0KMIaHue U JUCIIEPCHS U3YUYECHHBIX PaCIIpEACIICHAN.

HepasenctBo UeObiuéBa. 3akoH OonpmMx yuces. MaTemMaTHUYEeCKHE OCHOBAHMS U3MEPEHHUs BeposTHOCTEW. Poib u
3HaYeHHUE 3aKOHa OOJIbIINX YHUCENl B HAyKe, B MPUPOJE U OOIIECTBE, B TOM YHCJE B COLMOJOTUYECKUX OOCIEAOBAHUAX U B
U3MEPEHUSX.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IHPOI'PAMMbI YYEBHOI'O KYPCA «Marematuka» HA
YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJabTAThl OCBOCHUS MPOrpaMMbI IO MATEMAaTUKE XapaKTEPU3YIOTCS B YACTH:

1) maTpMoTHYECKOr0 BOCIMTAHUSA:

MPOSIBJIEHUEM HHTEPECAa K TMPOUIJIOMY W HACTOSIIEMY POCCUHWCKOM MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCUMCKUX MATEMATHUKOB W POCCUHMCKONM MAaTEMaTUYECKOMW IIKOJbI, K MCMOJBb30BAHUIO ITUX JTOCTHXKEHUN B
JIPYTUX HAayKax W MPUKIAIHBIX chepax;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITTOTHEHHIO 00S3aHHOCTEH rpakjaHuHA U peanu3alliy ero mpas, IPeJACTaBICHUEM O MaTeMaTHYSCKUX
OCHOBax (PYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TPaKIaHCKOTO OOIIecTBa (HampuMmep, BBIOODHI,
OTPOCHI), TOTOBHOCTBhIO K OOCYXKJICHHIO ITHYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM JOCTHKCHUMN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX MIPUHIUIIOB B €SI TEILHOCTH YYEHOTO;



3) TPy10BOr0 BOCTIUTAHUSA:

YCTAHOBKOM HAa aKTMBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a/7a4 MAaT€MaTUYECKOW HAIPaBJICHHOCTH, OCO3HAHHUEM
BaXHOCTH MaTeMaTHUECKOro 00pa30BaHuUs Ha MPOTSHKEHUU BCEH JKU3HU JUTSl YCIEITHON MPO(eCcCHOHATBHOM EATEeTbHOCTH U
pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBHIOOPOM M MOCTPOCHHUEM HHAWBUIYATbHOW TPaeKTOpHHM OOpa30BaHHS U
KU3HEHHBIX TIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K AMOIIMOHAIbBHOMY M ACTETHYECKOMY BOCHPUSITHIO MAaTEeMAaTHUYECKMX OOBEKTOB, 3ajJady, pEUICHUM,
pacCyKJIeHUI, YMEHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) ueHHOCTEH HAYYHOI'O NMMO3HAHMS:

OpUEHTALMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKA, IPUPOJIbI U 00IIECTBA, IOHUMAHUEM MaTEMaTHUYECKON HAyKU Kak cepbl YEIOBEUECKON JesATENIbHOCTH,
ATanoB €€ pa3BUTUSA M 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIM3ALMHU, OBJIAJCHUEM SA3BIKOM MAaT€MAaTHKH W MaTeMaTHYECKOU
KyJIbTYpPO#l KaK CpEeJICTBOM MO3HAHUS MUPA, OBJIAJIEHUEM HABBIKAMH MCCIIEJOBATENBCKOM AESITENbHOCTH;

6) puznyeckoro Bocnuranusi, GopMIUPOBaAHMS KYJIbTYPHI 310POBbSI H SMOLHOHAJIBHOIO 0JIATONOJIYYMS:

TOTOBHOCTBIO MPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEpPECaX CBOETO 370POBbs, BEIECHUS 3J0POBOr0 00pasza KU3HU
(3mopoBoe mHUTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATUM M OTAbIXa, peEryysipHas (¢u3nueckas aKTUBHOCTB),
c(hOpMHUPOBAHHOCTBIO HaBbIKA pe(yIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa APYyroro 4YeIoBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpUEHTallMel Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHMU JJI pelieHHs 3a/1ad B 00JacTH COXPAHHOCTU OKpY’Karolen
Cpenbl, IJIAHUPOBAHUS IOCTYNKOB M OLEHKM HMX BO3MOXHBIX IOCIEICTBUN I OKPYXKAKOIIEW Cpeabl, OCO3HAHHEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IMyTeH X pelleHus;

8) ajanTauuu K U3MEHAIIUMCH YCI0BUAM COLUAJIBHOM U MPUPOJIHOM CpeAbI:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSIX HEONPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEW KOMIIETEHTHOCTH Yepes3
MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Y JPYTHX JIOAEH, MPHOOpeTaTh B COBMECTHOU JEATEIBHOCTH
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTHX;



HEOOXOAUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HaHWM, (OPMYyJIHMpOBATh HJAEU, MOHATHUS, T'MIOTE3bl 00 OOBEKTaX U
ABJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABaTh JE(UUUTHI COOCTBEHHBIX 3HAHUNW U KOMIIETEHTHOCTEH,
[IJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYalLlMIO KaK BBI30B, TPEOYIOLIMI
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBIE PELICHUS W JEHCTBUs, (POPMYyIUMPOBATH U OLEHUBATh PUCKU U IOCIEICTBHUS,
(GOopMHPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare oCcBOEHHS MpOrpamMMbl MO MaTeéMaTUKE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs y O0ydYaroIIerocs
OynyT chopMUpOBaHbI MeTanpeAMeTHbIe Pe3yJbTaThbl, XapaKTEPU3YIOIIHUECS  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU
MO3HABATEIbHBIMU JICHCTBUSIMHU, YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JICMCTBUSIMA M YHUBEPCAIBHBIMU PETYJISATUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIEC YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
ba3oBble Jilornyeckue JeiicTBUA:

BBISBJISITh M XapaKTepHU30BaTh CYIICCTBEHHBIC NMPU3HAKA MaTeMATHYCCKUX OOBEKTOB, IMOHSTHH, OTHOIICHUN MEXITY
MOHATUSIMU, (HOPMYJIMPOBATH ONPEICTICHUs] MOHATUMN, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUU, OCHOBAHUS
1151 0000IIEHUS U CPABHEHU S, KPUTEPUH TIPOBOJIUMOTO aHAIN3A,

BOCIIPUHUMATh, (OPMYJIMPOBATH M MPEOOPA3OBBIBATh CYXKACHUS: YTBEPJAUTEIbHbIC W OTPUIATEIbHbIC, CAMHUYHBIC,
YJacTHBIE U 00IIKE, YCIOBHBIC,

BBISBJISITh MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpEuYHs B (akTax, JaHHBIX, HAOIIOJICHHUIX H
YTBEPXKACHUSIX, IPEJIAraTh KPUTEPUU JJIS1 BBISIBIICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUNIA;

JeNaTh BBIBOJIBI C UCITOJIBL30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUHN, YMO3aKJIFOUEHUM
110 aHAJIOTHH;



pa30upaTh JOKa3aTelbCTBA MAaTEMATHUYECKUX YTBEPKIEHUN (IIPSMbIE U OT MPOTUBHOIO), MPOBOJAUTH CAMOCTOSATEIHHO
JI0Ka3aTelbCTBA MaTEeMaTUYeCKUX (PaKTOB, BBICTpAWBAaTh apPryMEHTALUIO, MPUBOAUTH MPUMEPHl M KOHTPIPHUMEDHI,
MPUMEHSATH METO/I MATEeMAaTHIYECKOW MHIYKITNN, 00OCHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpPATh CHOCO0 perieHus y4eOHOW 3amadn (CpaBHHBATh HECKOJIBKO BapHaHTOB pEIICHHs, BhIOMpaTh Hambosee
HNOAXOSIINN ¢ YUETOM CaMOCTOSTENLHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarebLCcKHe 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATENLCKUI MHCTPYMEHT IMO3HaHUS, (GOPMYIUPOBATH BOMPOCHI, (PUKCHUPYIOIIHE
MPOTUBOPEYHE, MPOOIEMY, CAMOCTOSITEIIEHO YCTaHABIMBATh NCKOMOE M JJaHHOE, (DOPMUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TMO3UIIUI0, MHEHHUE;

MIPOBOJIUTH MO CAMOCTOSATEIHFHO COCTaBICHHOMY IUIAHY SKCTIEPUMEHT, UCCIIEIOBAHUE TI0 YCTAHOBIICHNUIO OCOOEHHOCTEM
MaTeMaTU4YeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

CaMOCTOSITENILHO (hOpMYTHUPOBATH OOOOIIEHUS U BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIICI0BAHUS,
AKCIIEPUMEHTA, OIIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O00OIICHU;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE MPOIECCA, & TAKXKE BBIABUTATH MPEIANOJIONKEHUSI O €ro Pa3BUTHM B HOBBIX
YCIIOBUSIX.

Pa6Gora ¢ nnopmanueii:

BBISBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIUU, TAHHBIX, HEOOXOAUMBIX JIJIsl pEIICHUS 3a/1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3WPOBATh M HWHTEPIPETUPOBATH HHOOPMALMIO Pa3IUYHBIX BUAOB U (HopM
MPEJCTABIICHHUS;

BBIOMPATh (hOpPMY TIpEICTaBICHUS HHOOPMAIIUU U WLUTIOCTPUPOBATH PelIaeMble 3a/1aud CXeMaMH, JuarpaMMaMu, WHOU
rpaduKoil 1 UX KOMOWHAIIUSAMY,

OIICHUBATh HAAEKHOCTh UH(POPMALIMY TIO KPUTEPUSIM, MPEIOKEHHBIM WIIU CPOPMYTUPOBAHHBIM CaAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIE YHHBepcaibHble yueOHbIe 1eHCTBUSA



BOCIIPUHUMATh U (POPMYJIMPOBATH CY>KJI€HUSI B COOTBETCTBUHU C YCIOBUSIMU U 1EJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIPAKAaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JlaBaTh MOSICHEHUS IO XOJy pEIICHHs 3aJlayM,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3ybTarT;

B X0J1¢ 00CYXICHUS 3a71aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOJIEMBI, PEIIIaeMOM 3a/1a4, BEICKa3bIBATh
U7eH, HalEJICHHbIE Ha IMOUCK PEIICHUS, COMOCTABIATH CBOM CYXKICHHUS C CYXIACHUSMHU JIPYTUX YYACTHHKOB JIMAJIOra,
oOHapy>KUBaTh Pa3IMUMe U CXOJCTBO MO3UIUHI, B KOPPEKTHOU (hopme hopMyIrpoBaTh pa3HOIIIACHSI, CBOU BO3PAKEHUS;

NPEICTaBIATh PE3yJbTAaThl PEHICHUS 3a/ayud, SKCIEPUMEHTa, HCCIEIOBaHUsA, MPOEKTa, CaMOCTOSTEIIbHO BBHIOMPATH
dbopmaT BBICTYIUICHHS C YIETOM 3a7a4 MPE3CHTAIUNA U OCOOCHHOCTEH ayTUTOPUH;

MMOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIbHONH palbOThl MPU PEIICHUH YYEOHBIX
MaTeMaTUYeCKUX 3ajad, MPUHUMATh 11€Jh COBMECTHOM JI€ATENbHOCTH, IMJIAHUPOBATH OPraHU3AIMI0 COBMECTHOU pabOTHI,
pacmpenensiaTh BUABI padOT, TOTOBAPUBATHCS, OOCYXKJAaTh MPOIECC U pe3yiabTaT paboThl, 0000IaTh MHEHHUS HECKOJIbKHUX
JIIOICH;

y4acTBOBATh B TPYIIOBBIX Popmax paboThl (00CYKIeHHS, 0OMEH MHEHUM, «MO3TOBBIC IITYPMbI» U UHBIE); BBIMOJIHATH
CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JICUCTBUS C JPYTMMH YJICHAMH KOMaH]Ibl, OIIEHUBATh Kaue€CTBO pe3yJibTara U
KaueCcTBO CBOETO BKJIa/ia B OOIIUIA PE3yNbTaT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOIEACTBHSL.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

BBISIBJISITH IIPOOJIEMBI JIJIS1 PEILIEHUsI B JKU3HEHHBIX M YUEOHBIX CUTYyalUsIX, OPUEHTUPOBATHCSA B PA3IMYHBIX MOIXOAAX
MIPUHATHUS PEIICHUN (MHAMBUyaJIbHOE, TPYIIIOBOE);

CaMOCTOSATENIbHO COCTAaBJIATh IJIaH, AJITOPUTM PELIEHUs 3aa4u (MJIM €ro 4acTh), BEIOUPATh COCO0 PElIeHUs ¢ YUYETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YUETOM
HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

BIIAJIETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca M pe3yibTaTa pPElIeHHs] MaTeMaTH4YecKOW 3ajadu,

CaMOMOTHUBAIMU U pedIIeKCHH;



MPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33Ja4l, BHOCUTh KOPPEKTUBBI B AEATEILHOCTh HA
OCHOBE HOBBIX O0CTOSITENIbCTB, HAMJICHHBIX OITUOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pE3yJIbTaTa NEATCIbHOCTH TIOCTABJICHHOW IIETM W YCIOBUSM, OOBSCHATH NPUUUHBI
JTOCTUKEHUS WA HEIOCTHXKEHHUS 1€JI1, HAaXOUTh OIIMOKY, 1aBaTh OLIEHKY NPHUOOPETEHHOMY OIBITY;

BBIpaKaTh AMOIIMU MIPU M3YYECHUU MATEeMaTHYECKUX OOBEKTOB M (DAKTOB, JaBaTh dMOIIMOHAJIBHYIO OIIEHKY peIIeHUS
3a7a4u.

HPEAMETHBIE PE3YJIBTATBI

Mopaynb « Anrebpa»
K koHI1y 00y4enus B 7 kjiacce 00y4yaroUIUiics MOTYYUT CIAEAYIOUINE IPEAMETHbIE PE3yJIbTaThl:
Yucaa 1 BIYUCICHUSA
Panmonanbabie yncna.
[lepexoauTh OT OAHOW (POPMBI 3alMCH YHUCEN K ApYyroil (mpeoOpa3oBbIBATh JAECATHUHYIO JpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTH B OECKOHEUHYIO JECITHUHYIO 1pO0Bb).
Hcronbs30BaTh NOHATHSI MHOXKECTBA HATYPAIBHBIX YUCEN, MHOKECTBA LIEJIBIX YHCEI, MHOXKECTBA PALlMOHAIBHBIX YUCEI
IIPY PELICHUU 3a/1a4, TPOBEACHUN PACCYKIAECHUN U TOKA3aTEIbCTB.
[ToHuMaTh U OOBACHATH CMBICI MO3UIIMOHHOW 3aMCH HATYPAJIBHOIO YUCIIA.
CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.
BoimonHsaTh, codeTas yCTHbIE M THUCHMEHHbBIE NMPUEMBI, apudMETUYECKUE ACUCTBUS C PAIMOHAIBLHBIMU YHUCIIaMH,
HCIOJIb30BaTh CBOMCTBA YMCEJI U MPABUJIA JCUCTBUM, IPUEMBI PALIMOHATIBHBIX BBIUYMCICHUU.
BbINONHATE IEUCTBUS CO CTENEHSAMU C HATYPAJIbHBIMU MTOKA3aTeNIAMH.
Haxonuth 3HaYeHUs YHUCIOBBIX BBIPAKEHUW, COAEpPKALIUX palMOHAJIbHBIE YHCIA W CTENEHH C HaTypajlbHbIM
noKasaresieM, MPUMEHSTh pa3HOOOpa3Hble CIOCOOBI U TPUEMBI BBIYUCIICHHUS, COCTABIISATh U OLIEHUBATh YHCIOBBIE BHIPAKEHUS
IpU PEIICHNU MPAKTUYECKUX 3a7a4 U 3a7a4 U3 APYTrux y4eOHbIX MPEIMETOB.



OKpyriare 4yuclia ¢ 3aJaHHOW TOYHOCTBHIO, @ TAKXKE MO CMBICIY MPAKTUYECKOW CUTYallMH, BBIMNOJHATH NPUKUAKY U
OIICHKY pe3yJibTaTa BBIYMCICHUN, OIICHKY 3HAYECHWI YMCJIOBBIX BBIPAKCHUN, B TOM YHCJIE NMPU PEUICHUM MPAKTHUYECKHUX
3ajad.

Pemate TekcTOBBIC 3aaun apuhMETUUECKUM CTIOCOOOM, HUCIIOIh30BaTh TAOIHIIBI, CXEMBI, YEPTEKH, IPYTHUE CPEACTBA
MPECTABICHUS JAaHHBIX IIPY PELICHUH 3a7a4.

PemaTh npakTHKO-OPUEHTUPOBAHHBIC 33/1a4M, CBSI3AHHBIE C OTHOIIICHUEM BEJIMYMH, MPOMOPIMOHAIIBHOCTHIO BEJIMYMH,
MPOILCHTaMU, HWHTEPIPETUPOBATh PE3YIbTAThl PEIICHUS 3adad C Y4YETOM OTPAHUYEHUM, CBS3aHHBIX CO CBONCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

J1emuMOCTb.

Jloka3pIBaTh U MPUMEHSATH MPU PEIICHUN 3a]1a4 MPU3HAKK ACIUMOCTU Ha 2, 4, 8, 5, 3, 6,9, 10, 11, npusHaku 1eIUMOCTH
CYMMBI U IPOU3BEJCHUS 1IEJIBIX YUCET.

PacknanpiBaTh HA MHOKHUTENM HaTypajdbHbIC YUCIIA.

CB000OIHO OMIEPUPOBATH MOHATUAMU: YETHOE YUCIIO, HEYETHOE YK CIIO, B3AUMHO MPOCTHIC YUCIIA.

HaxoauTte HauOonbmuii oOMNA JEeIuTenh U HAaUMEHbIIee O0Iee KpaTHOE YMCEI M HUCMOJIb30BaTh UX MPU PEIICHUU
3a7a4, IPUMEHATh AITOpUTM EBKIMAA.

OnepupoBaTh NOHSATUEM OCTATKA IO MOJIYJIIO, MIPUMEHATh CBOMCTBA CPABHEHUM MO MOAYJIIO.

AJire0panvecKue BbIPaKeHUs!

Bripaxkenus ¢ nepeMeHHbIMH.

Hcnonb3oBaTh anreOpandyeckyrd TEPMUHOJOTHIO M CHUMBOJIMKY, NMPHUMEHSATH €€ B TPOIECCE OCBOSHUS ydeOHOro
MaTepuana.

HaxoauTh 3HaUeHNST OYKBEHHBIX BBIPAXKEHUM MPHU 3aJaHHBIX 3HAYCHUSIX ITEPEMECHHBIX.

Ucnonb3oBaTh TMOHSATUE TOXKAECTBA, BBIMOIHATH TOXJACCTBEHHbIC MPEOOpPa30BaHUSI BBIPAKECHUM, OKA3bIBaTh
TOXKJICCTBA.

MHOT04JICHBI.

BeimonHaTe mpeoOpa3oBaHus IIEIOr0 BBIPAKCHHS B MHOTOWICH IPUBEICHHUEM IOJOOHBIX CllaraeMbIX, PacKpBITHEM
CKOOOK.



BbinonHATe AecTBYs (CI0KEHUE, BBIUNTAHUE, YMHOKEHUE) C OJHOUWIEHAMU U ¢ MHOTOWIEHAMH, IPUMEHSAThH (DOPMYJIbI
COKpAaIIEHHOIO YMHOXEHUS (KBagpaT W KyO CyMMBI, KBaJpaT M KyO pa3HOCTH, Pa3sHOCTb KBaJApaTOB, CymMMa M Pa3HOCTb
KyOOB), B TOM YHCII€ IJIs1 YIIPOIIEHHS BBIYMCIICHUH.

OcCylecTBIATh Pa3IOKEHUE MHOTOWICHOB Ha MHOXHUTENIH C IMOMOIIBIO BBIHECEHUS 3a CKOOKM OOILEro MHOMKHUTEJNS,
IPYNIMPOBKYU CIAraéMbIX, IPUMEHSS GOPMYJIbl COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh TpeoOpa30BaHusl MHOIOWIECHOB JUIsl PEIIEHUS Pa3IMUHbIX 33]a4 U3 MaTEeMAaTUKH, CMEXHBIX MPEIMETOB, U3
peanbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpaIbHBIMU IMOKA3aTEISAMU JJI IPeoOpa30BaHUsl BbIPAKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pewars JMHENHBIE ypaBHEHHUS C OJHOM IIEPEMEHHOM, NPUMEHSAS IIpaBWJIa IEpexofa OT UCXOMHOIO YpaBHEHHUs K
paBHOCWJIBHOMY eMy. IIpoBepsTh, ABIsSETCA JIM YUCIIO KOPHEM YPaBHEHUS.

[TopOupaTe mprUMeEpPHI AP YKCE, SBISIIOIIUXCS PEHIEHUEM JTMHEHHOTO YpaBHEHUS C ABYMs IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW MJIOCKOCTH IpaUK JIMHEWHOTIO YpPaBHEHUS C JABYMsI EPEMEHHBIMH, MOJb3YSACh TpadUKoM,
IIPUBOJUTH IIPUMEPHI PELICHUS YPABHECHHUS.

Pemath cucteMbl IBYyX TMHEWHBIX YPAaBHEHUH C IByMSI IEPEMEHHBIMH, B TOM YHUCJIE TpaUUECKH.

CocraBisAiTh M pemaTh JHWHEHHOE YpPAaBHEHHE WM CHCTEMY JIMHEHHBIX YPAaBHEHUM [0 YCIOBUIO 3aJa4yH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H MOJIYYEHHBIN PE3yNbTaT.

DOYyHKIUU

Koopnaunate! u rpaduku.

N300paxaTh Ha KOOPAWHATHOM NPSIMONM TOYKH, COOTBETCTBYIOUIME 3aJlaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAaJIbl, 3aMIUCHIBATh YMCIIOBBIE IPOMEKYTKHU Ha aNreOpanueckoM si3bIKe.

OTtMeuarh B KOOPAMHATHOM TJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAWHATAM.

DyHKIUH.

Ctpouth rpadvKul TUHEWHBIX (PYHKITHH.

OnuceiBaTh C TOMOIIBIO (PYHKIUH U3BECTHBIE 3aBUCUMOCTH MEXKIY BETUYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE, 1IEHA,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BpEMSI, 00BEM PabOTHI.



Haxonuts 3Hauenue GpyHKIUM 110 3HAYSHHIO €€ apryMeHTa.

[TonumaTh rpaduueckuii cmoco® TmMpeAcTaBiICHUsS W aHauu3a WHPOpPMAlMU, H3BICKaTb W HHTEPIPETUPOBATH
uH(POPMAILINIO U3 TPAPHUKOB peabHBIX MMPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBath cBoMCTBa (YHKIUN A1 aHaiu3a TpadUKOB pealbHBIX 3aBUCHUMOCTEH (HyiIH (YHKIUH, MPOMEXKYTKU
3HAKOIOCTOSIHCTBA (DYHKIIMH, TPOMEXKYTKH BO3pacTaHusi W yObIBaHHs (YHKIMM, HAauOoJblllee M HAaUMEHbIIee 3HAUYCHUS
dbyHKIURN).

Hcnonp3oBath rpaduKku A MCCIENOBAHMS MPOLECCOB W 3aBUCHUMOCTEH, MpHU pElIeHUH 3a/1ad U3 JIPYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOM JKU3HU.

K koHI1y 00y4enus B 8 kjiacce 00yyarouuiicst MOMy4YUT CIAEAYIOUINE IPEAMETHBIE PE3yJIbTaThI:

YucJia v BBIYMCICHUSA

WNppannonaneHbIe yucia.

IToHnMaTh ¥ UCMIOIB30BaTh MPEACTABICHHS O PACIIUPEHNH YUCIOBBIX MHOKECTB.

CB0OOOJHO omepupoBaTh MOHATUSMU: KBaJpaTHBI KOpEHb, apu(PMETHUECKUI KBaJpaTHbIA KOPEHb, UPPALIMOHAIBHOE
YHCJIO, HAaxOIuTh, OLEHUBAaTh KBAJAPATHbIE KOPHHU, MHCIONb3ys TMPU HEOOXOAUMOCTH KajJbKyJATOpP, BBIIOJHATH
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX KBapaTHbIe KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayalbHBIE TNPEICTABICHUS O MHOXKECTBE IEHCTBUTEIBHBIX YHUCEN ISl CPABHEHHWs, OKPYTJCHHS H
BBIYHMCIICHUM, N300pakaTh JEHCTBUTEIbHBIC YHCIa TOYKAMH Ha KOOPAMHATHON TIPSMOIA.

Hcnonp30Bath 3anucu OOJBIIMX U MaJbIX YUCEIN C MOMOLIBIO JECATHUUHBIX Apo0eil u creneHe uncia 10, 3anuceiBaTh U
OKPYTJIATH YHCIIOBBIC 3HAYEHUS PEAIbHBIX BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHUM.

JlemuMOCTb.

CB0OOOAHO omepupoBaTh MOHATHEM OCTaTKa MO MOAYJIO, NPUMEHSATh CBOMCTBA CPAaBHEHUH MO MOMYNIO, HAXOAMTH
OCTaTKH CYMMBI U IIPOU3BEAECHUS 110 JAHHOMY MOAYJIIO.

AJiredpanyecKkue BbIpaKeHUS

JpoOHO-paImoHa IbHbIE BEIPAXKCHUS.

Haxonuth nomyctuMble 3HaY€HUsI IEPEMEHHBIX B APOOHO-PALMOHATBHBIX BbIPAKEHUSX.



[IprMeHsTh OCHOBHOE CBOMCTBO paIlMOHAIBHOM APOOH.

BoinonHaTe mpuBeAcHUE anredpanueckux apoOed K oOlieMy 3HaMEHATeslo, CIIOXKEHWE, YMHOXKEHHUE, JIeCHHE
anredpanveckux ApooOei.

BrINonHATH TOXIECTBEHHBIE TPEOOpPa30BaHUSI PALIMOHAIBHBIX BBIPAXKEHUH.

[IpumeHsTh npeoOpa3oBaHUs BHIPAXKEHUH IS PEIICHUs Pa3IMYHbIX 33]a4 U3 MaTEeMaTUKHU, CMEXKHBIX MPEIMETOB, U3
peanbHOM MPAKTUKH.

Crenenu.

[IpuMeHSTh MOHSITUE CTENEHU C IIEJIbIM MTOKa3aTEeIeM, BBIMOJIHATh TPEOOPa30BaHUS BEIPAKEHUMN, COJEPKAIIUX CTEIICHH
C LEJBIM MOKA3aTENEM.

HNppaunonanbHbie BbIpaXEHHUS.

Haxonuth nqomycTuMble 3HaYeHUs IEPEMEHHBIX B BBIPAKEHUSX, COACpKAITUX apuMeTUIecKre KBaIpaTHbIe KOPHHU.

BrInonHATh Npeodpa3oBaHusl UPPALUOHATBHBIX BBIPAKEHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

YpaBHeHUS U HEPABEHCTBA

PemaTte kBaspaTHbie ypaBHECHUS.

Pemate qpoOGHO-palimoHaIbHbIE YPABHEHHUS.

PemaTp nuHeHbIE ypaBHEHHUS C TApaMETPAMHU, HECII0KHBIE CUCTEMbI JIMHEUHBIX YPABHEHUM C TapaMETPaMHU.

[IpoBoauTh WHCClENOBaHUS YpaBHEHUW M CHUCTEM YypaBHEHHMM, B TOM 4YHCJIE€ C MPUMEHEHUEM TIpapUuyeCKUX
MpecTaBleHn (yCTaHABJIMBATh, UMEET JIM YpPAaBHEHHE WM CHUCTEMa YPaBHEHHUM pelIeHUs, €CIU HUMEET, TO CKOJIbKO, U
mpouee).

[lepexoauTh OT CIOBECHON (POPMYIUPOBKH 3a7a4H K €€ anreOpandeckoi MOJIEIH C TTIOMOIIBIO COCTABJICHUS YPAaBHEHUS
WJIA CUCTEMbI YPABHEHUM, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJYUYCHHBIN PE3YJIbTarT.

[IprmMeHSITh CBOWCTBA YMCIOBBIX HEPABEHCTB [JI1 CPABHEHHUS, OLCHKH, PEIIaTh JUHEUHBIE HEPABEHCTBA C OJHOM
MEPEMEHHOM U UX CUCTEMBI, IaBaTh IPaUUECKYI0 WLTFOCTPAIIMI0O MHOYKECTBA PEIIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[TorumaTe 1 UCTIOJIB30BaTh (DYHKIIMOHATBHBIC TTOHATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAYEHUS), OTIPECISATh
3Ha4YeHue (PYHKIIMHU 110 3HAYCHUIO apryMeHTa, ONPEeIeNATh CBOMCTBA PyHKIIMK 1O €€ rpaduKy.



Ctpouts rpaduku GyHKIUN , OMUCHIBATH CBOMCTBA YMCIOBOU (PYHKIIMU 1O €€ rpaduky.

K koHIty 00ydenust B 9 kjiacce 00y4yarouIuiics MOTy4IHT CISAYIONINE IPEIMETHBIC PE3yIbTaThI:

Yuciaa 1 BIYUCICHUA

CB0OOOJHO OmepupOBaTh MOHATUSAMU: KOPEHb n-U CTENEHHU, CTENIEHb C PAllMOHAJIbHBIM IOKAa3aTeJIeM, HAXOIUTh KOPEHb
n-i CTENEHHU, CTETIEHb C PAlMOHAJIbHBIM NOKA3aTEeNIeM, UCIOJb3Ysl IPH HEOOXOAUMOCTH KAJBKYJIATOP, IPUMEHATh CBOMCTBA
KOpHS 11-M CTEIIEHU, CTEIIEHU C PAMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonb30BaTh MOHSATUE MHOMKECTBA JIEWCTBHUTENIBHBIX YHWCEI IMPU PEIICHWH 3a/ad, NPOBEIECHUU PACCYXICHUU H
JOKa3aTeJIbCTB.

CpaBHHMBaTh M yNOPSAAOYMBATH JEHCTBUTEIBHBIE YUCIA, OKPYIVIATH JIEUCTBUTENIBHBIC YHCIIA, BBIIOIHATH NPUKUIKY
pe3ynbTaTa BhIYMCIEHUH, OLIEHKY YMCIOBBIX BBIPAKEHUM.

Auredpanyeckue BbIpaKeHUA

CB00OOAHO OnepUpOBaTh NOHATUEM KBaJIPATHOTO TPEXWIEHA, HAXOUTh KOPHHU KBAJIPATHOIO TPEXUIICHA.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA JTMHEMHBIE MHOKHUTEIH.

YpaBHeHMs M HEPABEHCTBA

PelaTe nuHeiHbIE U KBaJipaTHbIE YPaBHEHUS, YPaBHEHUS, CBOASIINUECS K HUM, IPOOHO-PAIIMOHAIIbHBIE YPABHEHHUS.

Pemrars HECHOKHBIE KBaIpaTHBIE YPABHEHUS C TAPAMETPOM.

Pemarb nrHeliHbIe HEpAaBEHCTBA, KBApAaTHbIE HEPABEHCTBA, UCIOJIb30BAaTh METOJI MHTEPBAJIOB, N300pakaTh pelIeHne
HEPaBEHCTB HA YUCJIOBOM MIPSIMOi1, 3alIMCHIBATh PELIEHNE C TOMOIIBIO CHMBOJIOB.

Pemate cucreMsl ABYX JMHENHBIX YPAaBHEHUI C IBYMsI IEPEMEHHBIMU U CHCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX OJHO
YpaBHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemats HECHOKHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUM C TapaMETPOM.

[IpuMeHsTh METO/Ibl PaBHOCUJIBHBIX NpeoOpa3oBaHMM, 3aMEHbl MEPEMEHHOM, rpauueckoro Meroia IMpH pelleHUuU
ypaBHEHUH 3-i U 4-i CTENEHEN.

PemaTe cucTeMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE KBAJIPATHOE HEPABEHCTBO, U300paXaTh
pEeLIEHNE CUCTEMBI HEPABEHCTB HA YMCJIOBOW MPSAMOM, 3aIIMCHIBATH PEIICHUE C TOMOIIBI) CUMBOJIOB.



Pemate ypaBHeHUSs, HEpaBEHCTBA U UX CUCTEMBI, B TOM YHUCJIE€ C OTPAHUYEHUSIMU, HAITPUMED, B LIENBIX YUCIIAX.

[IpoBoauTh WHCCIIEIOBAaHUS YpPaBHEHUW U CHCTEM YypaBHEHHH, B TOM 4YHCJIE€ C NPUMEHEHUEM TIpapUUecKux
MpeACTaBICHUI (yCTaHABIMBaTh, UMEET JIM YPAaBHEHHE WM CHUCTEMa YPAaBHEHHMU pEIICHHs, €CIM UMEET, TO CKOJIbKO, W
npouee).

PemaTe TekCTOBBIE 33/1a4M AreOpanyecKUM CIIOCOOOM € TOMOIIBIO COCTABIICHUS YPABHEHUH, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI JUIsl COCTABIICHUS MaTEeMAaTUYECKOW MOJIENIH pealbHOM CUTyaIluu
WM TIPUKIIATHON 3a7a41, UHTEPIPETUPOBATH NOJIYYCHHBIE PE3YJIbTATHI B 33JJTAHHOM KOHTEKCTE.

YuciioBble MOCTIEAOBATEIbHOCTH U MPOTPecCH

CBOOOHO oOmEepUpOBaTh MOHATHUSIMH: 3aBUCUMOCTb, (QYHKUHUS, rpaduk (yHKUUH, OpsMas MPOMOPIUOHAIBHOCTD,
IuHeWHas QpyHKuMs, oOpaTHas MPONOPLUOHAIBHOCTb, Tapadoia, runep0osia, KyCOYHO-3a1aHHas (QyHKIUS.

UccnenoBate ¢yHKIMIO MO €€ rpaduKy, yCTaHAaBIMBaTh CBOMCTBA (DyHKUUN: 00JIACTh ONpPENEICHUS, MHOXECTBO
3HAYCHUW, HYIM (DYHKIUU, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKHM BO3PACTAHMS W YOBIBaHUS, YETHOCTh U
HEYETHOCTh, HAaUOOJIbIIIEE U HAUMEHBIIIEE 3HAYEHHUS, ACUMIITOTHI.

Pacno3naBaTh KBaJpaTuyHyr0 (YHKIUIO 1O (opmysie, TPUBOAUTh HMPUMEPHI KBaJAPATUYHBIX (DYHKIMI U3 peabHOU
KU3HU, PU3UKU, TEOMETPUH.

Onpenensars nojoxkeHue rpadrka KBaapaTUIHON PYHKIIUU B 3aBUCUMOCTH OT €€ KO3 PUIIUECHTOB.

Ctpouts rpaduk KBagpaTU4HON (DYHKIIMH, OTUCHIBATH CBOMCTBA KBaIpaTUYHOU (PYHKIIMH MO €€ rpaduky.

Hcnonb3oBaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JIS pELICHUS 3a]1a4.

Ha mpumepe xBanmpatuunoit GyHKIHU CTpouTh rpaduk dyukuuu y =af(kx + b) + ¢ ¢ momomipo NpeodpazoBaHUM
rpaduka GyHKIUU y=f(X).

NnmoctpupoBaTh € MOMOIBIO Fpaduka peanbHyI0 3aBUCUMOCTh HJIM IIPOLECC 10 UX XapaKTePUCTUKAM.

ApudmMernyeckasi 1 reOMeTPpUYECKas MPOIrPECCHH

CB00OAHO OnepUpOBaATh MOHATUSMU: MOCIEI0BATEILHOCTD, apu(MeTHUECKasi U TeOMETPUUECKask TPOTrPECCHH.

3anaBath MOCIEIOBATEIbHOCTH Pa3HBIMU CIIOCOOAMU: OMHCATEIbHBIM, TAOIMYHBIM, C TIOMOIIBIO (DOPMYJIBI #-TO YJIeHa,
PEKYPPEHTHBIM.



BBINOMHATE BBIYMCIIEHUSI C UCIOJIB30BaHUEM (POPMYJ 7-TO 4iI€Ha apu(PMETHYECKOM UM F€OMETPUYECKON MPOTPECCH,
CYMMBI IIEPBBIX 7 YJIECHOB.

N300paxxaTh 4eHbI IOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YUCJIOBBIMH I1OCJIEAOBATEIBHOCTAMHU, B TOM YHCIIE€ 3a/Jauyd W3 pPeajbHON XKHU3HU (C
HCIOJIb30BAaHUEM KAJIbKYJISATOPA, HU(PPOBBIX TEXHOJIOTHUM).

Pacrio3HaBaTh W MNPUBOJUTH MPUMEPbl KOHEYHBIX W OECKOHEUHBIX IOCJIEOBATEIbHOCTENH, OTrpaHHMYEHHBIX
HOCJIEI0BATENBHOCTEN, MOHOTOHHO BO3pacTaroluX (yObIBAIOLINX ) MOCIE10BATEIBHOCTEM.

NMeTp mpencTaBlieHHE O CXOAMMOCTH MOCIEAOBATEIBHOCTH, YMETh HAaXOJUTh CyMMY OECKOHEYHO YOBIBarollen
r€OMETPUYECKON MTPOTPECCHH.

[IpuMeHATh METOA MaTEMaTUYECKOW MHIYKIIUH [IPU PEILICHUN 33]1a4.

Moaynb « Fleometpua»

HPEIMETHBIE PE3YJIBTATDI

K koHI1y 00y4enus B 7 kjiacce 00y4yaroUIUiics MOTYUYHUT CIAEAYIOUINE IPEAMETHbIE PE3yJIbTaThI:

Pacnio3HaBaTh H3y4E€HHBIE TE€OMETPUYECKHE (UIYypbl, ONPEAENATh HX B3aUMHOE pACIOJIOKEHUE, H300paxarhb
reOMETPUYECKUE (PUTYPBI, BBHIOJHITh YEPTEKHU MO YCIOBHUIO 3a7auu. VI3MepsATh JTUHEHHbIE U YIJIOBbIE BEJIUYMHBI. Pemarh
3a/1a4M Ha BBIYHUCIICHUE JJIMH OTPE3KOB U BEJINYMH YIJIOB.

JlenaTh NPUKHUAKY U OLUEHKY JIMHEWHBIX U YIVIOBBIX BEJIWYMH IPEIAMETOB B PEAIBHOM KWU3HU, PA3MEPOB MPUPOIHBIX
00bekToB. PaznuuaTth pazMepsl 3THX 00BEKTOB MO NOPAAKY BETUUHHBI.

CTpouThb 4epTekKU K T€OMETPUUECKUM 3a/1a9aM.

[lonb30oBaThCA MNpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BAaTh IPU3HAKA W CBOWCTBA PaBHOOEIPEHHBIX
TPEYrOJIbHUKOB MPH PEIIEHNUN 3a/1a4.



[IpoBOAUTE TOrMYECKUE PACCYKICHUS C UCIIOIb30BAHUEM F€OMETPUUECKUX TEOPEM.

[Tonp30BaThCAd NpU3HAKAMU PABEHCTBA IPAMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOWCTBOM MEIWAHbl, MPOBEAEHHOM K
THUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIECHUU T€OMETPUUECKUX 3a/1a4.

OmnpenensTh NapauIeIbHOCTh MPSMBIX C TOMOINBIO YTIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU cekymas. OmnpeneisiTh
NapajIeIbHOCTh MPSIMBIX C TIOMOIIBI0 PABEHCTBA PACCTOSAHUI OT TOYEK OJJHOM MPSIMOM O TOYEK APYTOU MPSAMOM.

Pemate 3a1aumn Ha KieT4yaToi Oymare.

[IpoBONUTH BBIUMCICHUS U HAXOAUTh YHUCIOBbIE M OYKBEHHbIC 3HAYEHHUS YIJIOB B T€OMETPUYECKUX 3ajlayax C
HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yII0B, 00pa30BaHHBIX MIPU NIEPECEUECHUN JBYX
MapaJuIeNIbHBIX MPSMBIX CEKyIIer. Pemars npakTrnyeckue 3a1a4u Ha HaXOKIECHNUE YTIIOB.

Bnagers mnonstuem reomerpuueckoro Mecta Todek (I'MT). Omnpenensitb OuccekTpucy yriia M CepeIuHHBIN
IIEPIICHIUKYJIAP K OTPE3KYy KaK IeoOMeTpu4ecKue Mecrta TOYeK. [10yIb30BaThbCs IMOHATHEM I€OMETPUUYECKOr0 MECTa TOYEK
(I'MT) npu noka3aTeabCTBE T€OMETPUUECKUX YTBEPKICHUN U TIPU PEILICHUH 3a]1a4.

@opMyIMpOBaTh ONPENEICHUS] OKPYKHOCTM M Kpyra, XOpAbl M JaHaMeTpa OKPYKHOCTH, YBEPEHHO BIAJETh MX
CBOMCTBAMU. Y METH JIOKA3bIBATh U MPUMEHSTh 3TH CBOMCTBA MPU PEUICHUY 3a4a4.

Biianers NOHATHEM OIMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMEThb HaxOIWTh €€ LeHTp. Jlokas3wplBaTh U
UCIOJIb30BaTh (PakThl O TOM, YTO OHCCEKTPHUCHI YIJIOB TPEYroJIbHHKAa IEpPEeceKaroTcsi B OAHOM TOYKE, U O TOM, 4TO
CEpEANHHBIE NEPIIEHAUKYJIISIPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCA B OJTHOM TOYKE.

Brnaners MoHATHEM KacaTeNbHOM K OKPYXHOCTH, MOJIB30BATHCS TEOPEMOM O MNMEPNEHIMKYJISAPHOCTH KACATEIBHOM H
paguyca, IPOBEIEHHOIO K TOYKE KacaHusd. JlOKa3bIBaTh PABEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IIPOBEAEHHBIX U3
OJIHOW TOYKH, U IIPUMEHSATH 3TO B PEILIEHUU N'€OMETPUYECKUX 3a1a4.

JIloka3pIBaTh U MPUMEHSTH IMPOCTENIINE TEOMETPUUECKUE HEPABEHCTBA, IOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHE MMOCTPOEHUS C TOMOLIBIO LIUPKYJISI U JIMHENKH.

K koniy o0y4yeHus B 8 kiiacce oOyqaroniuiicss MOJTy4UT CIASAYIOMNE MPEAMETHBIC PE3YIbTATHI:



Pacno3HaBaTh OCHOBHBIE BUIbI YETBIPEXYTOJIBHUKOB, MX JJEMEHTHI, IMOJb30BaThCA MX CBOMCTBAMHU MPU PELICHUH
reOMEeTpUYECKUX 3ajad. Pa3nuyarh NMpuU3HAKK U CBOMCTBA MapajiesiorpaMmma, pomoa U npsMOyrojibHUKA, JOKa3bIBaTh UX U
YBEPEHHO MPUMEHSTH MIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKHM MEPECCUCHUS MEUAH TPEYTOJIbHUKA (IIEHTpa MaccC) B PEUICHUHN 3a/ay.

Brnanerp mnNOHATMEM CpeOHEW JIMHUM TPEYroJbHUKA M Tpanelud, NPUMEHATbh HX CBOMCTBA MpPHU PELUICHUH
reoMeTpudecknx 3aaad. Mcnons3oBaTh Teopemy dajneca U TEOpEMY O MPOIMOPIUOHAIBHBIX OTPE3Kax, NPUMEHATh UX IJIS
pEeLICHUs MPAKTUYECKUX 3a1a4.

Pacmo3naBaTh 1IEHTPATEHO-CUMMETPUYHBIE (DUTYPHI M KCTIOIB30BAaTh UX CBOMCTBA IIPH PEIICHUH 3a71a4.

Brnaners MoHATHUAMH TOAOOUS TPEYroJIbHUKOB, KO3 (dUIIMEeHTa Moa00usi, COOTBETCTBEHHBIX 3JIEMEHTOB MOJI00HBIX
TPEYroJibHUKOB. IMeTh mpejicTaBiieHre 0 npeodpa3oBaHUM MOA00MS U O MoJo0HbIX ¢urypax. [lomp3oBarhes Mpu3HaKaMu
nojo0usi  TPEYroJbHUKOB TPU  PEHICHUH TeOMETpUYecKuX 3anad. JlokaspiBaTb U NPUMEHATh  OTHOIICHHUS
MIPOTIOPLIMOHAIBHOCTH B IIPSAMOYTOJIBHBIX TpeyrojibHUKax. [[puMeHsTh moo0re B MPaKTUUECKUX 3a/1auax.

BeiBomuTh M HCMONB30BaTh MpocTeiimue ¢GopMmyibl A IUIOMIAAM TPEYTroJbHUKA, MNapajuieorpaMma, pomoOa U
Tpaneuuu. BeraucisTs (pa3iMuHbIMU CIIOCOOAMU) TUIOIIAIb TPEYTOAbHUKA U IO MHOTOYTOJBHBIX QUTYp (TI0JIB3YSCh,
r7I€ HEOOXOJMMO, KalbKyJISTOpOM). 3HaTh OTHOIIEHHWE IUIOMAeH MOAOOHBIX (UTYp U MPUMEHATH MPU PEUICHUU 3a/ad.
[TpuMeHSTh MOTYyYEHHbIE YMEHHS B TPAKTUYECKUX 3a/1a4aX.

[Tonb3oBaThesa Teopemoit [ludaropa 1uist pemieHns reoMeTpUUEeCKUX U MPaKTHUYeCKUX 3aa4. CTpOUTh MATEMATHYECKYIO
MOJIEb B MPAKTUYECKUX 3a/a4ax, CAMOCTOSATENIBHO JIeJaTh YEPTEXK U HAXOUTh COOTBETCTBYIOIIUE JITTUHBI.

Bnanerp noHATHEM BIOMCAHHOTO M LEHTPAIBHOTO YIJIA, YIJIA MEXKAY KacaTeJIbHOW U XOPJIOW, OIMCAHHOM U BIIMCAHHOU
OKPY>KHOCTH TPEYTOJIbHUKA U YEThIPEXYTOJIbHUKA, IPUMEHSITh UX CBOMCTBA MPH PELICHUH 33]1a4.

[IprMeHATh MOJyYeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMATUYECKUE MOJENH IS 3a/lady peajibHOW JKU3HU U
MPOBOAUTH COOTBETCTBYIOIIME BBIUMCICHUSI C MPUMEHEHUEM MOJ00US U TPUTOHOMETPUHU (MOJIB3YsCh, TJI€ HEOOXOIUMO,
KaJIBKYJISITOPOM).

K konity o0y4yeHus B 9 kiacce oOy4aroniuiicss HOJy4YUT CIAEAYIOIINE MPEAMETHBIE PE3YIbTAThI:



3HaTh TPUTOHOMETPUYECKUE (PYHKIUU OCTPHIX YIJIOB, YMETb HAaXOAUTh C KX IOMOILIBIO PA3JIUYHBIE 3JIEMEHTHI
NPSIMOYTOJILHOTO TPEYTOJIbHUKA («pEIIeHHE MPSMOYTOJIbHBIX TPEYTroJdbHUKOB»). HaxoauTs (C MOMOIIBIO KadbKyJSITOPA)
JUTAHBI U YTJIBI 4711 HeTaOMUYHBIX 3HAUYCHUIA.

[lonb3oBaTbes  (opMmynamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM JJSi  HAXOXKICHUS
COOTHOILIEHUIN MEXAY TPUTOHOMETPUUECKUMH BETUUNHAMH.

Jloka3pIBaThb TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, MPUMEHATh HMX [JIS1 HAXOXKICHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («pPEIlIEHUE TPEYroJbHUKOBY), MPU PEUICHUU FeOMETpUYECKUX 3aaad. [I[puMeHaTh mojydeHHbIe 3HaHUS MPU
pPELICHNN NMPAKTUYECKUX 3a7a4.

[IprMeHATP TPUTOHOMETPHUIO B 33/a4ax HA HAXO0XKICHHUE IUIOMIAAHW, BBIBOJWTH W BIANETh TPUTOHOMETPUYECKUMH
dbopMynaMu Ui IJIOUIAANM TPEYrOJbHUKA, MapaiieorpaMMa, poM0Oa, Tparnelunun, BBIBOJUTh U IPUMEHATH popmyiy ['epoHa u
bopMyIy IS IUTOIIAIU BBITYKJIOTO YETHIPEXYTOJIbHUKA.

NmeTs npeacTaBieHne 0 TOMOTETUH, IPUMEHATH B IPAKTHYECKUX CUTyaLUsX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenast Ipy peleHny 3a1ay.

Hcnonb30BaTh TEOPEMbI O BOHMCAHHBIX YIJIaX, yIriax MEXIy XopAaMu (CEeKyLIMMHU) M YIje MEXKIy KacaTellbHOM H
XOpIOH IIpU PELICHUH IeOMETPUYECKHMX 3ajay. /loka3plBaTh M NPUMEHATH TEOPEMBI O MPOU3BEIECHUM OTPE3KOB XOpI, O
IIPOU3BEACHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

BrageTs noHATHEM KOOpAMHAT HA IUIOCKOCTH, padOTaTh C ypaBHEHHEM MPSMOM Ha MIIOCKOCTU. BianeTs moHATHSIMU
yII0BOro kosgduirienTa 1 cBOOOAHOTO 4Yji€Ha, MOHUMATh UX T€OMETPUUYECKUM CMBICT U CBSI3b YIJIOBOI'O KO3((PUIMEHTA C
BO3pacTaHMEM U YyObIBaHMEM JIMHEHHOW (YHKIMH. YMeTh peliarb METOJOM KOOpJAMHAT 3aJauM, CBSI3aHHbBIE C
[1apaJuIeIbBHOCTBIO U NEPIICHANKYISIPHOCTBIO MPSAMBIX, IEPECEYCHUEM NIPAMBIX, HAXO0KICHUEM TOUEK IIEPECECUCHUS.

BeiBomuTh M BIANETh YpaBHEHUEM OKPYXKHOCTH. VcCronb3oBaTh METOA KOOPAMHAT JUIsl HAXOXKIACHHUs IEPECEUCHUM
OKPY)KHOCTEM M mpsiMbIX. Braners QopMmyinaMu pacCTOSHHS OT TOYKMA 10 MPSIMOM, IUIONIAAM MapajuieorpaMma B
KOOpJIMHATaX, HUMETh IMOHATHE OO0 OpueHTHpoBaHHOW momaau. Iloab30BaThbCsi METOJOM KOOPAMHAT HA IUIOCKOCTH,
IIPUMEHSATh €r0 IIPU PELICHUM TEOMETPUYECKUX M IPAKTUYECKUX 3axad. [IpuMeHsTh MeTox KOOpAMHAT B NPAKTHUKO-
OPHUEHTUPOBAHHBIX NT€OMETPUYECKUX 3a7adax.



Brnanets moHsATHEM BeKTOpa. YMETh CKJIAJIBIBATh M BBIYMTATh BEKTOPBI, YMHOXaTh Ha YHCJIO, BJIQJCTh IPaBUIAMH
TPEyrojbHUKAa W TapajuiesiorpaMMa. BraneTh NpakTUUYECKUMHU HWHTEPIPETAlUsIMU BEKTOPOB. YBEPEHHO II0JIb30BAaThCS
KOOpPJIMHATaMH BEKTOpa. BiageTh CliokeHneM 1 BEBIYUTAHHEM BEKTOPOB, YMHOKCHHEM BEKTOpPA HA YUCIIO B KOOPIMHATAX.

Nmets mpencraBiienrne o 6a3uce (Ha IMIIOCKOCTH). PackimameiBaTh BEKTOPHI 1O 0asucy. PackmampiBaTh BEKTOPBI CHII C
MIOMOIIBIO TIPOCIIMPOBAHUS M TPUTOHOMETPHUYCCKHX COOTHOIICHHMHA. [IpHMMEHATH IMOTydYEHHBIC 3HAHUS B IPOCTCHUIINX
(bU3UYECKUX 3a7a49ax.

BrnageTs MOHATHEM CKaJIIPHOTO IPOU3BEACHHS BEKTOPOB, IMOHUMATh €TI0 TEOMETPHUYCCKHI CMBICT W YBEPEHHO
MOJIP30BATHCS €T0 BBIPAKCHUEM B JIEKAPTOBBIX KOOpAMHATAX. 3HATH AUCTPUOYTHBHOCTH CKAISPHOTO MPOU3BEICHUS U €T0
CBS3b C TPOCHUPOBaHWEM. [IpUMEHSATH CKaJIsIpPHOE MPOM3BEIACHHE BEKTOPOB ISl HAXOXKIACHUS JJIMH W yrioB. Pemath
reOMETPUYECKHUE 3aJadd C TMOMOIIBI0 CKaJIIPHOIO IMpou3BeaeHus. Vcrmoib30BaTh CKalIspHOE IMPOU3BEJICHHUE BEKTOPOB B
anrebpanyeckux M GU3NICCKHUX 3a71a9aX.

BrnageTs MOHATHSAMH TPaBWIIBHOTO MHOTOYTOJIbHHWKA, JJIMHBI OKPY>KHOCTH, JJIMHBI TYyTH OKPYKHOCTH W pPaTuaHHOU
MepBI yTia, BEIYUCIATH IIOMAas Kpyra u ero dactedd. [lonnMare cmbich dncia 7. [IpuMeHSTh MOTydeHHBIC YMEHUS TpU
PEIICHUH MPAaKTHYECCKUX 3a71a49. 3HATh HCTOPUICCKUE CBEJCHUS 00 N3MEPEHHUH ITTUHBI OKPY>KHOCTH U TUTOIIAIN KPyTa.

NmeTs mpenacraBieHue o MpeoOpa3OBaHUM IUIOCKOCTH, O JABIKCHHSAX. HaxomuTh ocu, HEHTPHl CUMMETpHH (QUryp,
IIEHTPHI MIOBOPOTA, HAXOAUTh KOMIIO3UIIUH MTPOCTEHIINX MMpeoOpa3zoBanuil. [[puMEHSATh ABMKECHHS TUIOCKOCTH MPU PEIICHUN
TCOMETPUUYCCKUX 3a]1ad.

[IpuMeHATh MOydYeHHBbIE 3HAHHWS Ha MPAKTUKE — CTPOUTh MATEMATHYCCKHE MOJENH IS 3ajJad pealbHOW KU3HU U
MIPOBOAUTH COOTBETCTBYIOIIKME BBIYMCIICHHUS C MPUMEHEHHUEM IOJI00MS UM TPUTOHOMETPUUYECKUX (PYHKIHH (ITOIB3YSACH, T
HEO0O0XO0IUMO, KATBKYJISITOPOM).

Mopaynb « BepoATHOCTb U CTAaTUCTUKAY

NPEAMETHBIE PE3YJIBTATHI



K xoniy o0y4yeHus B 7 kjacce oOyqaronIuiics OJYIUT CACAYIOMNAE MPEAMETHBIC PE3YIbTATHI:

Yurate uHQOpMAIINIO, TPEICTABICHHYIO B Ta0IMIIAX, HA [UAarpaMMax, IPeICTaBIATh JaHHbIC B BUJE TAaOJHUIl, CTPOUTH
CTOJIOMKOBBIE (CTOJIOUATHIE) U KPYTOBBIE AMATPAMMBI II0 MACCUBaM 3HAUEHUH.

OnucelBaTh M HMHTEPIPETUPOBATH pPEATBHBIE YHCIOBBIE JAHHBIC, IMPEACTABICHHbIE B TAaOJMIAX, HAa AUarpammax,
rpadukax.

Hcnonp30BaTh JUIsi ONMUCAHUS JAHHBIX CTATUCTHUYECKHE XapaKTEPUCTUKU: cpelHee apupMeTHUecKoe, MeaHuaHa,
HanOOoJIbIIEE U HAUMEHBIIEE 3HAYEHUS, pa3Max, KBAPTHIIU.

HmeTps npeacTaBieHre O JOTUYECKUX YTBEPKICHUSIX U BBICKA3bIBAHUSX, YMETh CTPOUTh OTPULIAHUS, (POPMYIUPOBATH
YCIIOBHBIE YTBEPKIACHUS NIPU PELICHUHU 33/1a4, B TOM YMCJIE U3 JIPYTUX Y4eOHBIX KYpCOB, UMETh MPEACTABICHUE O TEOPEMAX -
CBOMCTBax M TeOpEMax-MpU3HAKAX, 0 HEOOXOIUMBIX M JOCTATOYHBIX YCIOBUAX, O METOJIE 0KA3aTEIbCTBA OT MPOTHUBHOTO.

HMeTpb npeacTaBieHue O caydyalHOM M3MEHUMBOCTH Ha MIPUMEpPaX PE3ybTaTOB U3MEPEHUH, LIEH, PU3NYECKUX BETUUMH,
AHTPOIIOMETPUYECKUX JTAHHBIX, UMETh MTPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcrnons3oBaTh Uil ONMCAHMWS JAHHBIX YacTOThl 3HAYEHWM, TIPyNIUPOBAaTh JAHHBIE, CTPOUTH T'HUCTOTPaAMMBI
IpPyNIIMPOBaHHBIX JAHHBIX.

Hcnonb3oBathk rpadsl A pelieHus 3a1a4d, UMETh IPEJICTABIEHUE O TEPMUHAX TEOPUU rpadoB: BepUIMHa, peOpo, LeMb,
LUKJI, TyTh B rpade, UMETh IIpeacTaBieHue 00 0oxoze rpada u 00 OpUeHTUPOBAHHBIX rpadax.

K kon1iy oOydenus B 8 kiacce 00ydaronuics MOJyduT CICAYIOMINE IPEIMETHBIC PE3yJIbTAThI:

OnepupoBaTh MNOHATHUSMH MHOYECTBA, IMMOJMHOXKECTBA, BBIMIOJHATH OINEpallud HaJ MHOXKECTBAMHU: OOBEAUHEHUE,
MEepEeCeUCHNE, MEPEUHUCIATh 3IEMEHThl MHOXECTB C MCIOJIb30BAHMEM OPraHM30BAaHHOTO INepedopa W KOMOMHATOPHOTO
MpaBUJIa YMHOXEHUS.

HaxonuTth BEpOSTHOCTH CIIy4ailHBIX COOBITHI B CITy4ailHBIX OTBITAX, 3HAsl BEPOSTHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM
YHUCJIe B OMBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, UMETh TTOHSATHE O CIIy4YaiiHOM BBIOOpE.



OnucelBaTh JaHHBIE C MOMOULIBIO CPEJHUX 3HAYEHUI U MEp pacceuBaHMs (AMCIEPCHUS U CTAaHAAPTHOE OTKIOHEHME).
YMeTh CTpOUTh MU MHTEPHPETUPOBATH JAUarpaMMmbl PacCEUBAaHMsI, UMETh IPEICTABICHUE O CBA3M MEXKIY HaOJII01aeMbIMU
BEJINYNHAMM.

Hmets mpencraBieHue o JAepeBe, O BepIIMHAX W pEOpax JepeBa, MCIONb30BAHUM JIEPEBHEB MPH PEIICHUU 3a/1ad B
TEOpUU BEPOSATHOCTEH, B IPYTrUX YUeOHBIX MAaTEMAaTUUECKUX KypcaxX U 3aJad U3 IPYruX y4EOHbIX IPEIMETOB.

OmnepupoBaTh NOHATHEM COOBITUSL KaK MHOXECTBA JIEMEHTAPHBIX COOBITUI CIy4allHOTO OIbITA, BBIMOIHIATH ONEpPALlUU
HaJ COOBITUAMHM, MCIIONB30BaTh IPHU PELICHUM 3aJad AuarpamMmbl Oisiepa, YHCIOBYIO HPSIMYO, MPUMEHATH (OpMyITy
CJI0’KEHMS BEPOSTHOCTEN.

[Tonp30BaThCA MPAaBUIIOM YMHOKEHHSI BEPOSITHOCTEH, MCIIOIB30BaTh AEPEBO I NPEACTABICHUSA CIy4alHOTO OIbITA
npu pemieHnu 3a1ad. OnepupoBaTh MOHATUEM HE3aBUCUMOCTU COOBITHH.

K xon1y oOydeHus B 9 kiacce 00ydaronuics MOJydUT CICAYIOMINE IPEIMETHBIC Pe3yJIbTAThI:

[Tonp30BaThCs KOMOMHATOPHBIM MPABUIOM YMHOXKEHMS, HAXOJIWUTh 4YHUCIO TEPECTAHOBOK, YHUCIO COYETaHUM,
MOJIb30BATHCS TPEYroJibHUKOM [lackans mpu pereHnu 3aja4, B TOM YUCJI€ Ha BBIYMCICHUE BEPOSTHOCTEH COOBITHIA.

Hcrnonb30BaTh MOHATHE T€OMETPUUECKOW BEPOATHOCTH, HAXOJUTh BEPOSTHOCTH COOBITUH B OIBITaX, CBS3AHHBIX CO
CIy4yaliHbIM BRIOOPOM TOUEK U3 IUIOCKOU (PUTYpPBI, OTpE3Ka, JUTMHBI OKPYKHOCTH.

HaxoauTh BEpOSITHOCTH COOBITHI B OMbBITAX, CBA3AHHBIX C UCHIBITAHUSIMU 0 JTOCTHXKEHHS MEPBOr0 yCIexa, B CEPUIX
ucnblTaHui bepHysu.

NmMeTh mpenctaBieHue O CIy4YyalHbIX BEJIWYMHAX M ONO3HABATh CIIyYalHbIC BEJIMYUHBI B SIBJICHUSX OKPYKAKOLIETO
MHpA, ONEPUPOBATH MOHATHEM «PACIPEIACICHUE BEPOSATHOCTEN». YMETh CTPOUTH PACHPEACICHUSI BEPOSTHOCTEN 3HAUYCHUU
CIIy4yalHbBIX BEJIMYUH B U3YUYCHHBIX OMbITaX.

Haxonute MaTeMaTH4ecKoe 0KUJAHUE U TUCIIEPCUIO CIIYYAWHON BEJIMYUHBI 110 PACHPEAECIECHUIO, IPUMEHSITH YACIOBBIC
XapaKTEPUCTUKU U3YUYECHHBIX PACIPEACIICHUI P PEILICHUH 3a/1a4.

HNmeTs npencTaBiieHUE O 3aKOHE CIIyYaWHBIX YMCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIIYYaWHOW M3MEHYMBOCTH,
MMOHMMATh MaTeMaTH4YeCKOe OOOCHOBaHWE OJIM30CTH YaCTOThI M BEPOSITHOCTU COOBITHS. IMeTh mpencTaBieHUE O POJHU
3aKOoHa OOJBIIMX YHCEI B IPUPOJIE U OOLIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

MoayJab « Ajredopa»
7 KIIACC
KosmmuecTBo 4acoB
HaumeHoBaHue pa3/iesIoB U TEM DyieKTpOoHHBIE (1INPOBDIE)
Ne /i KoHTposbHbIe
NPOrpaMMBblI Bcero o0pa3oBaTe/bHbIE Pecypchbl
padoThI

UMCJIA U BBIYUCJIEHUA.

1 11 1 bubnnoreka IIOK
PanmonansHbIe unciia (IOBTOPEHNUE)
OYHKINU. K

2 i COPAMHATHL | 17 1 bu6nuoreka [IOK
rpaduku. OyHKIIUU
AJITEBPAMYECKUE BBIPAXXEHNW .

3 7 bu6nmoreka [IOK
BripakeHus ¢ nepeMeHHBIMH
YPABHEHUA U CUCTEMBI

4 . 10 1 buo6 OK
YPABHEHMUMU. JIluneiinbie ypaBHEHHs nomotexa Il
UHCJIA U BBIUMCJIEHUA. C

5 Tenerb ¢ 6 bu6mmoreka [IOK
HaTypaJIbHBIM TOKa3aTelIleM
AJITEBPAMYECKUE BBIPAXXEHNW A.

6 23 1 bubmuotexa [JOK
MHoro4yieHbl
AJITEBPAMYECKUE BBIPAXXEHNW .

7 ¢ . 14 1 bubmmorexa [JOK
DopMyIIbl COKPAEHHOTO YMHOXKEHHS
UNCJIA 1 BBIYUCJIEHUA. [lenumocThb 10 bubmuorexa [JOK

9 OYHKIUUN. JIuneitHas GyHKITUS 16 1 bubnuoteka [JOK
YPABHEHUA 1 CUCTEMBI

10 YPABHEHWH. Cuctemsl THHEHHBIX 14 1 bubnmnoreka [JOK

YpaBHEHUU




[ToBTOpeHME, 0000MIIEHNE,

11
CUCTEMAaTH3alMsl 3HAaHUU

bu6nmoreka [IOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne i/ KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI

YPABHEHUWA 1 HEPABEHCTBA.

1 20 1 bu6nmoreka [IOK
HepaBenctBa
YH1CJIA U BBIUMCJIEHUA. K i

2 I 1 BaAIpATHEM 17 | Bu6miorexa LOK
KOPCHB
YPABHEHUWA 1 HEPABEHCTBA.

3 17 1 bu6mmoteka [IOK
KBagparssle ypaBHEHUS
AJITEBPAMYECKUE BBIPAXXEHNW .

4 17 1 bu6nmoreka [IOK
JIpoOHO-palioHaIbHbIC BRIPAKCHUS

PABHEHUWA 1 HEPABEHCTBA.

5 Y ¢ 19 1 bubmuorexa [JOK
JpoOGHO-palnoHanbHbIC YpaBHEHUS

6 OVYHKIMN 15 1 bubnuoreka [JOK
AJITEBPAMYECKUWE BBIPAXXEHNW .

7 1 ¢ 14 bubmuotexa [JOK
Crenenun

8 UNCJIA U BBIYUCJIEHUA. [lenumocThb 7 1 bubmorexa [JOK
I1 600

9 OBTOPERHE, 00O meHI:Ie’ 10 1 bubmmoreka [IOK
CUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8




9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI
1 OYHKINMN 25 1 bubmmoteka [IOK
PABHEHUA 1 HEPABEHCTBA.
2 Y ¢ 15 1 bubnnoreka IIOK
KBagparssle HepaBeHCTBA
PABHEHUMA 1 HEPABEHCTBA.
3 i ¢ 25 1 bu6nuoreka [IOK
VYpaBHeHUsI, HEPABEHCTBA M UX CUCTEMBI
UNCJIOBBIE ITOCJIEAOBATEJIBHOCTHU
4 1 IPOLPECCHUI 25 1 bu6nmoreka [IOK
AJITEBPAMYECKUE BBIPAXXEHU .
5 12 1 bu6nmoreka [IOK
CreneHsp ¢ paluOHAIBHBIM MTOKA3aTeIeM
6 HOBTOPGHHG, 0000111eHHEe, CHCTEMATH3aIIUs 34 | BuGmorexa LIOK
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6




Moayasb « I'eomeTpus»

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne n/m I:;:g;:f;:::me PasICIon HTeM Beero KonrTpoabubie | IlpakTuueckue f)lg:)g):'l.)o(:fa]::lbnme
padoThI padoThI pecypesI
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpuueckre GUrypsl U UX CBOMCTBA. 28 1 Bubnnoteka LLIOK
N3mepenue reoMeTpu4ecKux BeITUYHH
2 TpeyronbHUKN 19 1
3 [TapannensHocTs. CymMMa yriioB 15 !
MHOT'OYTI'OJIbHUKA
4 [IpssMOyTONBHBIE TPEYTONBHUKH 7
['eomeTpuueckue HepaBeHCTBA 1
OxpyxHocTb. ['eomeTpuyeckue mecra
6 To4eK. ITocTpoeHus ¢ moMOILBIO UPKYJI 18 1
U JTUHEHKH
7 HOBTOPGHI/IG, 000011eHHEe, CHCTEMATH3aIIUs 10 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne n/n f::r“;;';o;:::* R Bcero Konrpoarieie | - Hpakriieckue E)I;]:’(le):)OOBBaI::.?ILHLIe
padoThI padoThI pecypebi
1 YeTpIpEXYroIbHUKN 22 1 Bubnuoteka LIOK
2 IToxoOue 16 1
IInomans 16 1
4 Teopema [Tudaropa u Hauana 13 1
TPUTOHOMETPHH
5 VYTIBI U 4eTHIPEXYTOTbHUKH, CBSA3AHHBIE C 20 |
OKPYKHOCTBIO
6 HOBTOPCHI/IC, 000011eHne, cucTeMaTU3aIs 10 |
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /it P Konrtpoasnbie | Ipakruuyeckne (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
1 Pemenue TpeyronpHUKOB 22 1 Bubnunoteka LLOK
2 [Tonobue TpeyroabHUKOB 12 1
3 Meroa koopAauHAT 10 1
4 Bexrops! 20 1
5 JlnvHa OKpY>KHOCTH U ILJIOIIAb Kpyra 16 1
6 JIBH>KEHUS TUNIOCKOCTH 10
7 [ToBTOpeHue, 06001eHNE, 12 |
cucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0

Mopgynb « BepoATHOCTb U CTaTUCTUKAY

7 KIIACC
Ne n/m HanmeHoBaHMe pa3jeioB U TeM KoamnyectBo 4acos DJIEeKTPOHHBIE
NporpamMmsl Bcero Kontposbnbie | Ilpaktuueckne | (uuppoBbie)




padoThI

padoThI

oOpa3oBaTe/ibHbIE
pecypcsbl

Hpe,Z[CTaBJ'IeHI/Ie JaHHBIX

Bubnnoteka LOK

OmucarenpHas CTATUCTUKA

CiyyaliHasi ”3BMEHYUBOCTD

Beenenue B Teoputo rpadon

Nl |WIIN | —

Jloruka

Wikl |0|H

BeposiTHOCTh 1 4acToTa ClIy4aiiHOro
CcOOBITUSA

V)]

[ToBTOpeHME, 0000IIECHNE,
CUCTEMATHU3AIUs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne /it Konrtpoasnbie | Ipakruuyeckne
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypebi
1 [ToBTOpeHue kypca 7 kinacca Bubnunoteka LLOK
2 MHoxecTBa 4
BeposiTHOCTB cityuaiiHOTO COOBITHUS 1 1
4 OmnucarenpHas cratuctuka. PaccenBanue 5 1
TAHHBIX
Beenenue B Teoputo rpadoB
6 Jloruka 2
. Omnepanyu HaJI CITy4aitHBIMU COOBITHSMHU. 3
CrnosxeHue BeposiTHOCTEN
g YcnoBHas BEpOATHOCTh, YMHOKECHHE 5
BEpPOSITHOCTEH, HE3aBUCHMBIE COOBITHS
9 [ToBTOpEHwUe, 06o6meHI:Ie, 5 1
CUCTEeMaTH3aIusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 1




9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /it P Konrtpoasnbie | Ipakruuyeckne (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
1 [ToBTOpenue kypca 8§ kinacca 3 Bubnnoteka LLOK
2 DneMeHThl KOMOMHATOPUKH 6
3 I'eomeTprueckas BEpOSATHOCTD 3
4 Wcneitanus bepnymim 6
5 CrnydaiiHasi BeJIMYUHA 3
6 YucaoBbie XapaKTEPUCTHKH CITYIaiHBIX 6
BEJTMYUH
7 3aKoH OOJIBIINX YHCell 3
g [ToBTOpenue, 06061IeHNE, 4 1
CUCTEeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0




YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Aunre6pa 7 Yactb 1 yueOnuk. A.I'. Mopakosuy; H.IT.Hukomnaes
2. Anrebpa 7 Yacts 2 3agaunuk. A.I'. Mopakosuy, H.I1. Hukomnaes
3. Anre6pa 8 Yactp 1 yueOnuk. A.I'. Mopakosuy;, H.I1.Hukonaes
4. Aunre6pa 8 Yacts 2 3agaunuk. A.I'. Mopakosuy, H.I1.Hukonaes
5. Anre6pa 9 Yacts 1 yueOnuk. A.I'. Mopakosuu, H.I1.Hukonaes
6. Anreopa 9 Yacts 2 3anaunuk. A.I'. Mopakosuy, H.I1.Hukonaes
7. T'eomerpus 7-9. JI.C.AtanacsH u ap.;

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

8. Aunre6pa 8. CamocTositenbHble paboThl. JI.A. AnekcanipoBa;

9. Anrebpa 9. Camocrositenbubie padoTsl. JI.A. Anexkcanaposa;

10.Anrebpa 7. Kontposbnbsie padoTsl. JI.A. Anexcanaposa;

11.Anreopa 8. Kourposbnbie padoThl. JI.A. Anekcaniposa;

12.Anredpa 9. Kontposbnbie padoThl. JI.A. Anekcaniposa;

13.Anrebpa 7 xknacc. bmui onpoc. E.E. TynbunHckas;

14.Anrebpa 7-9. Tectsl. A.I'. Mopakosuy, E.E. TynbunHckas;
15.KonTponbpHO-U3MepuTensHbie MaTepuaisl. Anredpa 7 kiace. JI.W. MapTeiiosa;
16.KonTponbHO-u3MeputenbHbie MaTepuansl. Anredpa 8 kinace. JI.JO. baOymikuHa;
17.Anre6pa 7. Metonudeckoe nocobue st yuurens. A.I'. Mopakosuy;
18.Anrebpa 7-9. Meroanueckoe nocodue ans yuutensd. A.I'. Mopakosuy;



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Bnbnmnoteka LLOK
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