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MNOACHUTEJIbHAS 3AIINCKA

O0mas xapakTepucTKa y4eOHOro npeamera «MaremaTuka

[Iporpamma ydebHoro mpeamera «Matematukay pazpaboraHa Ha ocHoBe DemepanbHOTO
rocy/1apCTBEHHOr0 00pa30BaTeNIbHOTO CTaHIapTa OCHOBHOrO OOHIeEro oOpa3oBaHUs C Y4ETOM H
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUMN, MPEIBABIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TpaauLUA POCCUICKOTO O00pa3oBaHUsA, KOTOpble OOECNeuynBalOT OBJAJACHHUE KIIOYEBBIMU
KOMIIETEHITMSIMH, COCTABJISIFOIIMMU OCHOBY IS HEMPEPBIBHOTO OOpa30BaHMsI M CaMOPAa3BUTHS, a
TaKK€  IEeJOCTHOCTh  OOILIEKYJIbTYpPHOTO, JMYHOCTHOTO U  [MO3HABATEJIbHOIO  Pa3BUTH
oOyuatomuxcs. B mporpamme yuTeHbI HeU U TONI0KeHUsT KOHIIEMUN pa3BUTHS MAaTEMAaTHIECKOTO
oOpaszoBanusi B Poccmiickoit ®enepanmu. B smoxy mmdpoBoii TpaHchopmainmu Bcex cdep
YeIIOBEYECKOU JIeITeTbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3
0a30BOi MaTeMaTHMYECKON MOJATOTOBKU. YK€ B IIKOJIE MAaTeMaTHKa CIYXHUT OMOPHBIM MPEIMETOM
JUIST U3YYEHUS CMEXHBIX TUCIUIUIMH, a IMOCJE IIKOJbl PEaTbHONH HEOOXOIUMOCTHIO CTAaHOBHTCS
HEeMpeppIBHOE O0pa3oBaHuWe, YTO TpeOyeT TIOJHOLIGHHONW 0a30Boi  00Imeo0pa3oBaTeIbHOM
MOATOTOBKH, B TOM YHCIIE M MATEMaTUYECKOW. DTO OOYCIOBIEHO TE€M, YTO B HAIW JHHU PaACTET
qyucio mnpodeccuid, CBSI3aHHBIX C HEMOCPEACTBEHHBIM INPUMEHEHHEM MaTeMaTHKu: U B cdepe
SKOHOMHKH, U B OM3HECE, U B TEXHOJOTHMYECKHX OO0JACTAX, U JlaKe B TYMAHHUTAPHBIX cdepax.
Takum oOpa3oMm, Kpyr o0OydaroIIMXcCs, A7 KOTOPBIX MaTeMaThKa MOXET CTaTh 3HAYMMbIM
MIPEeIMETOM, PaCIIUPSIETCSI.

[TpakTryeckasi MoJe3HOCTh MaTEMAaTUKH OOYCJIOBIIEHA TEM, YTO €€ MPEIMETOM SIBISIOTCA
(dyHIaMEHTAIbHBIE CTPYKTYPHl HAIETO MHpA: MPOCTPAHCTBEHHBIC (OPMBI U KOJIMYECTBEHHBIC
OTHOIIEHHUS OT MPOCTEUIINX, YCBAUBAEMbIX B HETIOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIIOKHBIX,
HEOOXOUMBIX JJII Pa3BUTHS HAYyYHBIX M MPUKIAAHBIX HJeH. be3 KOHKPETHBIX MaTeMaTUYECKUX
3HAHUU 3aTPyIHEHO MOHUMAaHUE MPUHIUIIOB YCTPOWCTBA U UCIIOJIb30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W WHTEPIpPETAIUsl Pa3HOOOPA3HON COIMAIBHON, SKOHOMHYECKOH, MOTUTUYECKOM
nHpopmanuu, Maiao 3¢p¢eKTUBHA OBCEIHEBHAs MpPaKTUUYeCcKas IeaTeabHOCTh. Kaxkaomy uenoBeky
B CBOCH JKM3HU TPUXOTUTCS BBHIMONTHITH PAacCUYeThl M COCTABJSITh AQITOPUTMBI, HAXOAWTH U
MPUMEHITh (POPMYNbI, BIAAETh MNPAKTUYECKUMHU TpPUEMaMU TE€OMETPUYECKUX H3MEpPEHUN W
MMOCTPOCHUM, YUTATh WH(POPMAITHIO, TTPEICTABICHHYIO B BHJIE TaOIUII, TUarpaMM U rpaduKoB, )KHUTh
B YCIIOBUSIX HEONPEIEICHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep CaydailHbIX COOBITUH.

OnHOBpEMEHHO ¢ pacimpeHueM chep IPUMEHEHUs MATEMaTHKHA B COBPEMEHHOM OOIIIECTBE
Bce OoJjiee Ba)XHBIM CTAaHOBHUTCS MaTeMaTWYECKUW CTUJIb MBIIIJICHUS, MPOSBISIOUINIICS B
OTIpe/IeTICHHBIX YMCTBEHHBIX HaBBIKAaX. B mpoliecce M3ydeHHs MaTeMAaTUKH B apceHal MPHUEMOB U
METOJIOB MBIIIJICHUSI 4YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HMHAYKIUS M JEAYyKIIHS,
0000IIeHNe ¥ KOHKpETH3alMs, aHalW3 W CHHTE3, KiIacCuDUKaus ¥ CHCTeMaTH3alus,
abctparupoBanue u aHanorus. OOBEKThl MaTEMaTHYECKUX YMO3AKJIIOUEHUH, MpaBuia HX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHUECKUX IMOCTPOCHHM, CIMOCOOCTBYIOT BBIPAOOTKE
yMeHHsl (GOpMyIUpOBaTh, OOOCHOBBIBATH U JOKAa3blBaTh CYKJIEHHUS, TEM CaMbIM pPa3BUBAIOT
JOTUYECKOE MBIIUICHHe. Beaymmas poib NPUHAUICKUT MareMaThke ¥ B (HOPMHPOBAHHH
QITOPUTMHUYECKOW KOMIIOHEHThl MBIIUICHHUS M BOCHUTAHMM yYMEHHUH NEHCTBOBATh MO 3aJaHHBIM
aIrOpUTMaM, COBEPIICHCTBOBATh W3BECTHHIE M KOHCTPYHPOBATh HOBBIE. B mpoliecce pemeHus
3alad — OCHOBOH Yy4eOHOM JesTeNbHOCTH Ha YpOKax MaTeMaTUKd — pa3BUBAIOTCS TaKxke
TBOpYECKas U MPUKIIATHAS CTOPOHBI MBIIIIJICHHS.

OOyyeHne MaTeMaTHKE JaeT BO3MOXKHOCTb pa3BUBaTh Yy OOy4alouxcs TOYHYIO,
paloHanbHy0 ¥ WHGOPMATUBHYIO pedb, YMEHUE OTOMpaTh HambOOoJee MOIXOMISIINE SI3BIKOBBIC,
CUMBOJIMYECKHE, TIpaduyecKkue cpeAcTBa JJid BBIPAXKEHHUS CYXICHUH M HArJIsgHOrO HX
MIPEICTABICHHUS.

Heo0xoauMbpiM KOMIIOHEHTOM OOMIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHHUH SBISIETCS
o0Imiee 3HAKOMCTBO C METOJaMH TO3HAHHS JCHCTBUTEIBHOCTH, MPEICTaBICHHE O MpeIMeTe u
METOJIaX MAaTeMaTUKU, UX OTJIMYHI OT METOAOB JPYI'MX €CTECTBEHHBIX W T'YMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX TPUMEHEHUS MAaTeMaTUKU JJIsl PEIIeHUs HAYYHBIX W TMPHUKIAJHBIX 3adad. Takum



o0pa3zom, MareMaTHYecKoe 0O0pa3oBaHKWE BHOCHT CBOH BKJaa B (POPMHUpPOBAHHME OOLICH KYIbTYpPHI
YeII0BEKa.

W3ydenne mareMaTHKH TaKXe CIOCOOCTBYET JSCTETUYECKOMY BOCIHMTAHHUIO YeENOBEKa,
MTOHMMaHHIO KPAacOTHI U U3SIIECTBA MATEMATHUECKUX PACCYKICHHH, BOCTIPUATHIO TEOMETPHUYECKUX
(bopM, YCBOCHHIO HJIEH CHMMETPHUH.

KoppekiinoHHo-pa3BUBAIOIIMKA MMOTEHITMAN ydeOHOro mpeaMera «MaremaTHkay COCTOUT B
o0ecre4yeHnn BO3MOXHOCTEH JJIsi TPEOJOJICHUS CIEAYIOMIMX CIEeHU(PHUUECKUX TPYAHOCTEH
c1aboBUIAIINX O0YJAFOIITNXCSI:

o (dbparMeHTapHOCTh WM HUCKAXEHHOCTh MPEACTABICHUI O pealbHBIX OOBEKTaX H
nporeccax;

. HEJ0CTATOYHOCTh HEOOXOUMBIX CBEICHUN 00 OKPYKAIOIIEM MHUPE;

o HE/IOCTaTOYHOCTh COIIMATBHOTO OIBITa H, Kak CIEACTBAE, HEBO3MOXKHOCTh

yCIIEHIHOTO (POPMUPOBAHUS psAAa MOHATHH, PELICHUs CIOKETHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX
3a1ad4;

o TPYAHOCTH BOCHPHUATHA Tpaduueckol HHGOpMAIMM W BBITOJHEHHUS JIOOBIX
rpadguyecknx padoT, 3aMeIeHIE TeMITa BBITOJIHEHHS TIOCTPOCHHH;
o 3aMeJICHHE TEeMIIa ¥ CHUYKEHUE CKOPOCTH BBITIOJHEHUS TUCbMEHHBIX PadoT.

[Ipeogonenue yKa3aHHBIX TPYAHOCTEH J[OJDKHO OCYIIECTBISTHCS Ha KaXXKIOM YpOKe
YUUTEINIEM B IIPOLIECCE CHEIMAIbHO OPTaHM30BAHHOW KOPPEKIIMOHHON pabOTHI.

Hean n3yvenus yueoHoro npeamera «MareMaTuka»

[IpuoputeTHBIMU TIEIMU 00YYEHHUST MaTeMaTHKe B 5—9 Kitaccax sSBIISIOTCS:

dbopMupOBaHHE  LEHTPANBHBIX  MAaTEMaTHYECKUX  TOHITHHA  (YHCIIO,  BEIMYMHA,
reoMerpuueckass  ¢Gurypa, TEpeMEHHas, BEPOATHOCTh,  (GYHKIHUs),  00ECIeUnBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMATHYECKOT0 00pa30BaHus 00yUYaIONINXCs;

MoJIBE/ICHUE OOYYAIOIIMXCSl Ha JOCTYIMHOM Jii HUX YPOBHE K OCO3HAHUIO B3aWMOCBSI3U
MaTEeMATHKH W OKPYKAIOIIEro MHpa, MOHMMAHWE MATeMaTUKH KaK 4YacTh OOIed KyJIbTyphI
YeJI0BEYECTBA;

pa3BUTHE  WHTEIUIGKTYaJbHBIX M TBOPYECKUX  CIIOCOOHOCTEH  OOydaromumxcs,
MO03HABATEIbHON aKTUBHOCTHU, MCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBIIIJICHUS, UHTEpeca K
W3YYCHHUIO MAaTEMAaTUKH;

dbopmupoBanrue (GyHKIIMOHATBHOW MaTeMaTHYeCKOW I'pPaMOTHOCTH: YMEHHMs pacllo3HaBaTh
MPOSIBIICHUSI MAaTEeMATUYECKUX TOHATHI, 0ObEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX
CUTyallusiX M TpPH HU3YYCHUHM JPYTUX Y4YeOHBIX MPEIMETOB, MPOSABICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (QOopMyIHpoBaTh MX Ha S3bIKE MAaTEMaTHKHA M CO3/1aBaTh MAaTEMaTHYECKHE
MOJIETIM, TMPHUMEHSITh OCBOEHHBIM MaTeMaTHYecKUi ammapar [ pelIeHHus MPaKTHKO-
OpPUEHTUPOBAHHBIX 3324, HHTEPIPETUPOBATH U OLICHUBATH MOJYUYEHHBIC PE3YIbTATHL.

Koppeknmonnelie 3agaun:

. PasButHe 3pUTEIIBHOIO, OCSA3aTEIBbHO-3PUTEIIBHOTO U CIIyXOBOTO BOCIIPUATHS.

. Pa3Butre npon3BOILHOTO BHUMAHHSL.

. PasButre u KOppeKkLUs MaMATH.

. PasButre W KOppEeKIUS JIOTMYECKOrO0 MBIIUIEHUS, OCHOBHBIX MBICIUTEIBHBIX
onepauuu.

. [Ipeoonenne THEPTHOCTH MICUXUYECKUX MPOLECCOB.

° PazBuTne nuanornueckor ¥ MOHOJIOTHYECKOU PEYH.

° [Ipeononenue Bepbanusma.

. @OopMHUpPOBAaHUE HABBIKOB 3PUTEIIBHOIO, OCA3aTEIbHO-3PUTEIBHOIO U CIIyXOBOI'O
aHaIMn3a.

. PazButue HaBBIKOB OCSA3aTEIbHO-3PUTENIBHOTO OOCIEAOBAaHUS W BOCHPHUSATHUS

IBETHBIX (MM KOHTPACTHBIX, YEPHO-OCNBIX) pelbeHBIX HN300paKEHUU MPEAMETOB, KOHTYPHBIX
n300pakeHU reoMeTpUYecKuX (puUryp u T.1.



. @OopMHUpPOBAaHUE YMEHHUS BBINIOJHATH IPU IIOMOIIM YEPTEKHBIX HHCTPYMEHTOB
reOMETPUUECKUE TOCTPOEHUS, TIOCTPOEHHUE I'papuKOB PYHKIUHI, TMarpaMM M T.I1.

. @®opMupoBaHHE YMEHMsSI YWTaTh LBETHbIE (WJIM KOHTPACTHBIE, YepHO-OebIe)
penbedHbie TpadUKU AIEMEHTAPHBIX (QYHKIIUNA HA KOOPJIUHATHON TIOCKOCTH.

. OOyueHnue nmpaBuiaM 3ayucu MaTeMaTHYeCKUX (POPMYIT U CIIELUAIbHBIX 3HAKOB.

o OO6yuenue nmpruemMam rpeoOpa3zoBaHMsl MATEMAaTUYECKUX BBIPAKEHU.

[ ] COBepI_HeHCTBOBaHI/Ie CIICHHUAJIBHBIX TIPUCMOB 06CJI€,Z[OBaHI/I}I u I/I306pa)KeHI/I$I
M3y4aeMbIX OOBEKTOB.

. @opMHpOBaHUE, YTOUHCHUE WM KOPPEKLUSA MPEICTAaBICHUNW O IpeaMeTrax H
MpoIECcCcax OKPYKAIOIIECH AEHCTBUTEILHOCTH.

[ ] q)OpMI/IpOBaHI/Ie U COBCPUICHCTBOBAHUC YMCHUSA paAClIO3HABATH CXOAHBIC NPCIMCTHI,

HaXOJUTh CXOJHbIE M OTJIMYUTENbHbIE MPU3HAKU MPEIMETOB U SBIICHUH, UCIOJIb3YsI COXPaHHBIE
aHAIN3aTOPBI.

o dopmupoBaHNe U COBEPIICHCTBOBAHWE YMEHHS HAXOANUTH MPHYMHHO-CIICICTBCHHBIC
CBSI3H, BBIACTATH INIABHOE, 0000IATh, 1EJIaTh BHIBOIBL.

o CoBepiIeHCTBOBAaHHE HABBIKOB BEPOATbHON KOMMYHHUKAIIHH.

o CoBepIlIeHCTBOBaHUE YMEHHS TPUMEHATH HEBEpOAIbHBIE CTIOCOOBI OOIIECHUS.

° Pa3BuTne Menkoil MOTOPUKH U 3PUTETLHO-MOTOPHON KOOPAUHAIUH.

o CoBepIlIeHCTBOBaHUE YMEHHS 3pUTEIbHON OPHEHTUPOBKU B MUKPOIIPOCTPAHCTBE.

o ®opmupoBaHNE pPAlMOHAIBPHOTO TOAXOAAa K PEHICHUIO Y4YeOHBIX, OBITOBBIX U

poecCHOHANBHBIX 33]1a4, Pa3BUTHE AaHATTUTHKO-POTHOCTUYECKUX YMEHHUI U HABBIKOB.

Anrebpa sBISETCS OAHUM U3 OMNOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHa OOecleyuBaeT
M3YYCHHE JPYTHX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK W T'YMAaHHUTApHOTO IHKIIOB, €€
OCBOEHHE HEOOXOJMMO JUIsl MPOJOJDKEHUST 00pa3oBaHMsl M B MOBCETHEBHOM >ku3HU. Pa3Buthe y
o0yJaromuxcss HAy4YHbIX MPEACTaBICHUA O NPOUCXOXKACHUU M CYHIHOCTH airedOpamyecKux
aOCTpakIuii, cnoco0e OTpa)KEHUsI MaTEeMaTUYECKOW HAayKOHW SIBIIGHWW W TPOIIECCOB B MPUPOJAC U
o0mIecTBe, pPONM MAaTEMaTHYEeCKOTO MOJCIMPOBAHMS B HAaydHOM I[IO3HAHUU M B MPAKTHKE
crocoOcTByeT (OPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHS] M KAayeCTB MBILIUICHUS, HEOOXOIMMBIX
JUISL afianTali B COBPEMEHHOM IH(ppoBoM olb1iecTBe. M3ydenne anredpsl eCTeCTBEHHBIM 00pa3oM
o0ecrieunBaeT pa3BUTHE YMEHMs HAOI0JaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIICHUSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHS H
BBIBOJIBI, (OopMynHpoBaTh yTBepxkAeHHs. OcBoeHHE Kypca aiare0pbl oOecreyuBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYAIOMIMXCSA: OHU HCIONB3YIOT JEAyKTHBHBIE W HHIYKTUBHBIC
paccyxzienusi, 00001IeHne U KOHKpETH3alnto, abcTparupoBanne u aHayoruto. O0yuenue anredpe
npearnojaraeT 3HAYUTEIbHBI 00BEM CaMOCTOSITEIHLHON JEATENbHOCTH OOYYaroIuXcs, MOITOMY
CaMOCTOSITENIbHOE ~ pElIeHHe  3a/Jady  eCTECTBEHHbIM  00pa3oM  SIBISETCS  pealu3aluen
JeSITeIbHOCTHOTO NMPUHLIMIIA 00ydeHUsI.

B cTpykType mporpammbl yueOHOTO Kypca «AnreOpa» OCHOBHOW IIKOJBI OCHOBHOE MECTO
3aHUMAIOT COJEPXKATEIbHO METOAUYECKHe JIMHUU: «Yucia U BBIYHCICHUS»; «ANreOpandeckue
BBIpOXKEHUS»;, «YpaBHEHHS M HepaBeHCTBa»; «DyHkium». Kaxmas w3 sTux copepaTelbHO-
METOJIMYCCKUX JTUHHUIA Pa3BUBACTCS HA MPOTSHKEHUU YEThIPEX JIET U3y4eHHs Kypca, eCTECTBEHHBIM
o0pa3oM meperieTasich U B3aWMOJEWUCTBYS C JAPYTUMHU €ro JHMHUSIMH. B Xome u3ydeHus Kypca
00yJaromuMcsl MPUXOIUTCS JIOTUYECKU PACCYKAATh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBA3M C 3THM 11e51eco00pa3HO BKIIOUHUTH B IPOrpaMMy HEKOTOpPHIE OCHOBBI JIOTHKH,
MIPOHM3BIBAIOIINE BCE OCHOBHBIE pa3fiefibl MAaTEMAaTHYECKOTO OOpa30BaHMA U CHOCOOCTBYIOIIHE
OBJIAJICHHIO OOY4YalOIIMMHUCS OCHOB YHUBEPCAJIBHOIO MaTeMaTHMYeCKOro s3blka. Takum oOpaszom,
MOXKHO YTBEp)KIaTh, YTO COJEPXKATEIbHOH M CTPYKTYPHOH OCOOCHHOCTBIO Kypca «Anredpa»
SIBJIIETCS €T0 MHTETPUPOBAHHBIN XapaKTep.

Copepxannie TUHUN «HUUCTa ¥ BRIYUCIICHUS CITYKUT OCHOBOU /ISl TATBHEUIIIETO U3YICHUS
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTUIO Y O0YYAIOIIUXCS JIOTHYECKOTO MBILIUICHUS, (POPMUPOBAHUIO
YMEHHSI TOJb30BaThCS QITOPUTMAMH, a TaKkKe TMNPUOOPETCHUI0 TMPAKTUYECKUX HABBHIKOB,
HEOOXOIUMBIX ISl TOBCEIHEBHOM KU3HU. Pa3BuTHE MOHATHS O YKMCIIE B OCHOBHOM IIKOJIE CBSI3aHO
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C palMOHAIBHBIMH ¥ HPPALMOHAIBHBIMU 4YHMCIaMH, (POPMHPOBAHUEM TPEACTABICHUN O
JNEUCTBUTEIILHOM YHCJE. 3aBEPIICHUE OCBOCHHS YHMCIIOBOM JIMHUM OTHECEHO K CTaplIeMy 3BEHY
o01iero o0pa3oBaHus.

Conepkanre JBYX anreOpandeckux JUHUH — «AJreOpandeckue BBIPAKCHUS» U
«YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIOUIMXCS MAaTEMAaTUYECKOTO
anmapara, HeoOXOJUMOTo JUIsl PEIIeHHUsS 3aJad MaTeMaTUKH, CMEXHBIX MPEIMETOB M IPAKTHKO-
OPHEHTUPOBAHHBIX 3a7ady. B OCHOBHON mIKoJie Y4eOHBIH Marepuan TPYHNIUPYEeTCsS BOKPYT
paloHaJIbHBIX BbIpaKeHUU. AnreOpa JEMOHCTPHPYET 3HAUEHUE MAaTeMaTHUKHU Kak s3bIKa IS
IIOCTPOCHUsI MATEMaTUYECKUX MOJECIICH, ONUCAaHUs IPOLECCOB U SBJICHUM peallbHOro mupa. B
3amaun 00ydeHus anredpe BXOAAT TakKe JajbHeillllee pa3BUTHE aITOPUTMUYECKOTO MBIIUICHHUS,
HEOO0XOAMMOr0, B YACTHOCTH, Ui OCBOCHHUS Kypca HH(POPMATUKHM, W OBJIAJCHHUE HABBIKAMH
JNEAYKTUBHBIX paccyxkiaeHui. [IpeoOpa3zoBanne CUMBOJBHBIX (POPM BHOCHUT CBOW CHEIU(DUUSCKUI
BKJIA/I B Pa3BUTHE BOOOPaKEHUs, CIOCOOHOCTEN K MaTeMaTUYeCKOMY TBOPYECTBY.

Copepxanne  (QyHKIUOHANBHO-rpaUuecKoll  JMHMM  HAIEJIGHO HAa  TOJIy4eHHe
00yJaroIUMUCS 3HAHUN 0 (PYHKIMSIX KaK BaKHEHIIeH MaTeMaTH4eCKONH MOJENH JJisi OMHCAHUS U
HCCIIEIOBaHMs pa3HOOOpa3HbIX MPOLECCOB U SABJIEHUN B mpupone u olmiectBe. M3ydueHue 3Toro
MaTepuaja CIIOCOOCTBYET pa3BUTHIO Yy OOYyYarOIIMXCsl YMEHHUs UCIOJNb30BaTh pPas3IHYHBIC
BBIPA3UTENbHBIE CPEACTBA S3bIKA MAaTeMAaTUKH — CIIOBECHBIEC, CHUMBOJIMYECKUE, TpaduuecKue,
BHOCHUT BKJIaJ B ()OPMHPOBAHUE TPEACTABICHUI O pPOJIM MATEMATUKH B PA3BUTHU IIUBHIN3ALUHN U
KYJIbTYpBI.

Crnenys mpeicTaBiIeHHON paboueil mporpamme, Ha4dMHas C CEAbMOrO Kjacca Ha ypOKax
reoMeTpuH 00Yy4arOIUNCs yYUTCS MPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKIEHUS, CTPOUTH JIOTHUECKHE
YMO3aK/IIO4YEHHs], T0KA3bIBaTh WCTUHHBIE YTBEPKACHHUS M CTPOUTH KOHTPIPUMEPBI K JIOKHBIM,
MIPOBOANTH PACCYXJIEHUS «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHNPOBATH
obpatHble yTBepxkaAeHusA. OOyJaromuiics, OBIaJeBIINN HCKYCCTBOM PacCyXAaTh, OyIET MPUMEHSTh
€ro M B OKpY>Karolleu K1U3HH.

enpto n3yueHuss TeOMETPUN SBJISIETCSI UCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA IPU PELLIEHUHN
KaK MAaTeMaTHM4eCKUX, TaK M MPAKTUYECKUX 3a]ay, BCTPEUAOIIMXCS B PEATbHOM KU3HU.
OKOHYMBIIMK KypC TEOMETpHM OOydarommiics MJODKEeH OBITh B COCTOSIHUM — ONPEACIHTH
reOMETPUYECKYI0 (Urypy, OMHUCATh CJIOBaAaMHU JaHHBIA YEPTEK WM PUCYHOK, HAWTH IUIOLIAAb
3eMEJIbHOTO y4acTKa, pacCUUTaTh HEOOXOIUMYIO JUTMHY ONTOBOJIOKOHHOTO Kabems win Tpedyembie
pa3Mepbl rapaxa Jjsi aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIMTENbHAS JUHUS B
W3Y4EHUH F€OMETPHUHU B LIKOJIE.

Yuurenio  pekoMeHJyeTcs Moa0MpaTh  3aJayd  MPAKTUYECKOro  Xapakrepa Ul
paccMaTpuBaeMBbIX TE€M, YUYMTb JAETE€H CTPOUTh MAaTEMaTUYECKUE MOJEIN PEAbHBIX >KU3HEHHBIX
CUTYALH, IPOBOJUTH BBIYMCIICHHS U OLICHUBATH aJ€KBATHOCTh MOJIy4YEHHOrO pe3yibTaTta. Kpaiine
BAKHO IOJYEPKHUBATh CBA3M I'€OMETPUM C IPYIMMH IpPEIMETaMH, MOTHUBHPOBATh HCIIOJIb30BATh
OTpe/ieNICeHUs] TeOMETPUUECKUX (PUTyp M MOHATHUH, AEMOHCTPUPOBATh MPHUMEHEHHUE MOJIyYEHHBIX
yMeHUH B (u3MKe M TEexXHHKe. OTH CBA3M Haumboiee SpKO BHIHBI B TeMax «BekTops»,
«TpuroHoMeTpudecKrue COOTHOIIEHU», «Metoa koopauHa™ u «Teopema [Tudaropay.

B coBpemeHHOM M(QPOBOM MHpE BEPOATHOCTh M CTATHCTUKA MPUOOPETAIOT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKM 3pPEHUS MPAKTHUUECKUX MPUJIOKEHHUH, TaK U UX POJH B OOpa3oBaHMH,
HEOO0X0MMOM Ka)XX/IOMy ueloBeKy. Bospacraer ymcino mpodeccuil, mpu OBIAQJACHUU KOTOPBIMU
TpeOyeTcst xopolas 6a30Basi MOATOTOBKA B 00JIACTH BEPOSTHOCTU U CTATUCTUKH, TaKas MOATOTOBKA
Ba)XKHA JJIs1 IPOJIOJIKEHUST 00pa30BaHMs U IS YCIIEITHON PO(ecCHOHaIbHOM Kapbephl.

Kaxx11p1i1 4es10BeK MOCTOSIHHO NPUHUMAET PEIICHHS] HA OCHOBE MMEIOIIMXCS Yy HETO JaHHBIX.
A a1 000CHOBAHHOTO TMPHUHATHUS PEIICHUS B YCIOBHUSX HEJOCTAaTKa WM M30bITKA MH(OpMaIuu
HEoOXO0MMO B TOM YHCJIE XOPOUIO C(HOPMUPOBAHHOE BEPOATHOCTHOE U CTAaTHUCTUYECKOE
MBIILIJIEHHE.

NMeHHO TO0ATOMY OCTpPO BCTajla HEOOXOIUMOCTh C(HOPMHUPOBATh Yy OOYYaAIONIUXCS
(YHKIMOHATBHYIO TPAMOTHOCTb, BKJIIOUYAIOIIYIO B ce0sl B Ka4eCTBE HEOTHEMIIEMON COCTABIISIOIIEH
yMEHHE BOCHPUHMMATh M KPUTHYECKH AaHaJM3UPOBAaTh HWHGPOpPMAIUIO, TMPEACTABIECHHYIO B
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pa3nuyHbIX (opMax, MOHUMATh BEPOATHOCTHBIM XapaKTep MHOTUX pEaJbHBIX IPOIECCOB H
3aBUCHUMOCTEH, MPOU3BOAUTH MPOCTEHUIINE BEPOATHOCTHBIE pacueThl. 3HAKOMCTBO C OCHOBHBIMU
NPUHIUIAMUA cOOpa, aHAJIM3a W MPEACTABICHUS JAHHBIX U3 PA3IMUYHBIX cep KU3HHM 0OILIecTBa U
rocygapcTBa mpuoOmaer oOydalomuxcs K OOIECTBEHHBIM HHTepecaM. l3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBACT HABBIKM OpraHU3alMy Nepedopa M IMoJcueTa Yuciia BapuaHTOB, B TOM
quclie, B MPUKJIAJAHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMH TeOpHH TpadoB CO3/1aeT MaTeMaTHUECKUM
bynaamenT s GopMHUPOBAHUS KOMIETEHIINH B 001acTH MHOOPMATHKH M HU(POBBIX TEXHOJIOTHA.
[Tomumo »5TOro, mpu H3YYEHHH CTAaTHUCTUKHM W BEPOSTHOCTU O0OramarmTcs MpeaCcTaBICHUS
o0yJaromuxcss O COBPEMEHHOW KapTHMHE MHpa M METOJaX €ero HccieloBaHus, (HOopMHUpYyeTCs
MOHMMAaHWE POJM CTATUCTHKM KaK HWCTOYHMKA COLMAJIbHO 3HAYMMOW UHPOpMaAlUU U
3aKJIaJIBIBAIOTCS] OCHOBBI BEPOSATHOCTHOI'O MBILLUICHHUS.

B cooTBeTcTBHMM ¢ [aHHBIMH UEISIMH B CTPYKType MpOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTP M CTAaTUCTHMKa» OCHOBHOM IIKOJBI BBIAEICHBI CIEAYIOIINUE COIAEP/KATEIBHO
Metonudeckue nuHUM: «[IpencraBieHne AaHHBIX U OMUCaTeNbHAs CTATUCTUKA»; «BeposSTHOCTHY;
«OneMeHThl KOMOMHATOPHUKNY; «BBenenue B Teopuio rpadosy.

Copepxanune nunuu «lIpencraBieHue MaHHBIX W ONMCATENbHAs CTATUCTHKA» CIIYXKHUT
OCHOBOHM Ui (POPMHPOBAHUSI HABBIKOB PAa0OTHl C MHQPOpPMALUEH: OT YTECHHS U WHTEpPHpETaluu
nH(popManuu, MpeACTaBICHHON B TaOJIUIIAax, HA AMarpaMMax U rpadukax g0 coopa, mpeacTaBICHH
U aHaJlM3a JaHHBIX C UCIOJb30BAHUEM CTATUCTHUYECKUX XapaKTEPUCTUK CPETHHX U PACCEUBAHMA.
PaGotas ¢ naHHbIMU, OOy4aroUIMecs y4aTrcs CUUTHIBATh U MHTEPIPETHUPOBATh JaHHBIC, BHIBUTATD,
apryMEHTUPOBATh W KPUTHUKOBATh TMPOCTEUINHNE THUNOTE3bl, Pa3MBIIUISATh Haa (aKTopamu,
BBI3bIBAIONIMMH W3MEHYMBOCTb, M OLIEHMBAaTh WX BIUSHUE HA pacCMaTpUBaeMble BEIUYUHBI U
IIPOLIECCHI.

NHTyuTBHOE  MpeAcCTaBiI€HHWE O  CIy4YalHOM  M3MEHYMBOCTH,  MCCJIEJOBaHUE
3aKOHOMEPHOCTE W TEHJICHLUUNW CTAHOBUTCS MOTHBHUPYIOILEH OCHOBOW [UIsi M3YYECHHsS TEOPUU
BeposATHOCTeH. bonbioe 3HaueHue 37ech MMEIOT MPAKTHYECKHUE 3aJaHusl, B YACTHOCTH OMBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[TonsiTHe BEpPOSTHOCTH BBOJAUTCS KakK Mepa MpaBAomnonoOusi ciydaiHoro cooOwitus. [lpu
M3y4YeHHH Kypca oOydalommecss 3HAKOMSATCA C TPOCTEHIIMMH METOJAaMH  BBIYHMCICHUS
BEPOATHOCTEM B CIydalHBIX 3KCHEPHMEHTaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH HCXOJaMH,
BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJIIONIMMU CTaBUTh U pemath 0ojee CloXkHble 3a1aun. B kypc
BXOJIAT Ha4aJIbHbIE IPEJICTABICHUS O CIyYallHBIX BEIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

Taxoke B paMKax 3TOTO Kypca OCYILECTBIISIETCS 3HAKOMCTBO O0yYaIOMIUXCsI C MHOXKECTBAMHU
U OCHOBHBIMH OIEpalysiMH HaJ MHOXXECTBAMHU, PACCMATPUBAIOTCS MPHUMEPHl MPUMEHEHUS IS
pemieHust 3ajad, a TaKKe HCIOJb30BAHUS B JAPYIrHX MATEeMaTHUYECKUX Kypcax M Y4eOHBIX
npeaMerax.

Mecto yueOHOro npeaMmera «MareMaTuka» B y4eOHOM ILIaHe

Y4eOHsblii npeamer «MaTeMaTHKay SIBISETCS 0053aTEbHBIM MTPEIMETOM Ha JJAaHHOM yYpPOBHE
oOpazoBanus. B 5-9 knaccax y4ueOHBIN npeameT «MareMaTrkay U3yq4aeTcsl B paMKax CIIEIYIOITUX
y4eOHBIX KypcoB: B 5-6 kilaccax — Kypca «Matemartukay, B 7-9 kjgaccax — KypcoB «Aunredpa
(BKIIFOYAss DJIEMEHThI CTAaTUCTUKM W Teopuu BeposiTHocte) u  «l'eomerpus». Hactosmei
IIPOTpaMMOil BBOJUTCS CAMOCTOSITENIbHBINA y4eOHBIN Kypc «BeposTHOCTh M CTATUCTHKA.

Mecto yyedHOro kypca «MaremaTuka» B y4eOHOM IJIaHE.

CormacHo ydeOHOMY IIaHy B 5-6 Kjaccax HM3y4yaeTcsi HHTETPUPOBAHHBIN TMpeaMeT
«MatemaTiKa», KOTOPBIH BKIIOYAaeT apu(METHUECKUl Marepuaja M HarsIHyI0 TE€OMETpHUIO, a
TaKXe IMPOINEJEBTUYECKHE CBEICHMSI M3 aireOpbl, 3JEMEHThl JIOTUKM W Hadala OMNMCATEeNbHOM
cTaTUCTHKH. Hacrosimedl mporpaMMoil mpeaycMaTpUBAeTCs BBbIICICHHE B Y4€OHOM IUIaHE Ha
M3y4eHHe MaTeMaTWKd B 5-6 Kkiaccax 5 y4eOHBIX YacOB B HEACHIO B TEYCHHE KaXIOTO Troja
oOyueHwusl.

MecTo y4eOHOro Kypca «Ajaredpa» B yueOHOM IJIaHe.
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CornacHo yuebHOMY 1mnaHy (BapuanT 2 AOOIT OOO) B 7-10 kiaccax uzydaercst yueOHbIN
Kypc «AnreOpa», KOTOPBIH BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3lenbl coaepkanus: «Hucia u
BBIUUCIICHUS», «ANTreOpandeckue BBIPAXKEHUSN», «YpaBHEHHA M HepaBeHCTBa», «DyHkmum». B
COOTBETCTBHH C Y4YEOHBIM IUIAaHOM Ha HM3Yy4eHHE y4deOHOro kKypca «Anredpa» ¢ 7 mo 9 kmacc
OTBOJMTCS 3 Yaca B HEJIETIO, BCETO 3a TP rojia o0ydeHus — 238 4acoB.

Mecto yueOHOro kypca «I'eomerpus» B yueOHOM IIaHe.

CornacHo yuebHOMy 1mnaHy (BapuanT 2 AOOIT OOO) B 7-10 kiaccax uzydaercst yueOHbIN
Kypc «l'eoMeTpusi», KOTOpPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE PpA3AENbl  COAECPKAHUSA:
«["eomerpuueckue GUrypbl U UX CBOMCTBa», «lI3MepeHHEe reOMETPUYECKHX BEIMYUH», a TaKKe
«/lekapToBBl KOOpIWMHATBI Ha IUIOCKOCTW», «BekTopbl», «JIBWKEHUS IJIOCKOCTU» H
«IIpeobpazoBanus monodusi». B coorBercTBHM ¢ yueOHBIM 1uiaHOM (BapuaHT 2 AOOII OOO) Ha
n3ydeHue ydeOHoro kypca «I eomerpusi» Ha 0a30BOM ypoBHE C 7 1m0 9 Kiacc OTBOAWTCS 2 Yaca B
HEJIeNI0, BCEro 3a TpH roja ooyuenus — 204 gaca.

MecTo y4eOHOro Kypca «BeposiTHOCTh M CTATHCTHKA» B y4eOHOM ILJIaHe.

B ocHOBHOH mIKONE u3ydaercs Kypc «BepoATHOCTb M CTAaTUCTHKA», B KOTOPBIA BXOIAT
paznensl: «lIpencraBieHne NaHHBIX M ONKCATENIbHASI CTATUCTHKA»; «BeposSTHOCTBY; «DJIEMEHTHI
KOMOMHATOpUKH»; «BBeaenue B Teoputo rpadosy. CornacHo yueOHoMy 1uiany (Bapuant 2 AOOII
OO0OOQO) Ha u3ydeHHe JaHHOTO Kypca oTBoauTcs 1 yueOHBIN yac B Henmenmto B 8—10 kiaccax, Bcero
102 yuyeOHBIX yaca.

Oco0eHHOCTH pacnipeieieHUs1 y4eOHOTo MaTepuaJa. YueOHblid Kypc «MaTeMmaTukay.

Pacnpenenenue nporpaMMHOro Matepuana yaeoHoro kypca «Maremaruka» B AOOIT OO0
MEXIy IByMs rogamu o0ydenus cootBerctByeT [IOOIT OOO.

OcobenHocTH pacnpenejieHust y4eOHOro MmaTtepuaJia. Y4eOHbI Kypce «AJredpay».

[Iporpammusblii MaTepuan ydeOHOoro Kypca «Anredpa» B AOOII OOO (Bapuwant 2)
pacnipenensercs Ha 4 roga: 7, 8, 9, 10 knaccel. Ilepepacnpenenenue cogepkanus yaeOHOTO Kypca
00yCIIOBJIEHO TMOTPEOHOCThIO B JIOMOJHUTEIFHOM BpPEMEHH, HEOOXOAUMOM JJsi H3y4eHUs
MaTepHala, BbI3bIBAIOLIETO y CJIEMBIX 00YUYaIOMIMXCS 0COObIC 3aTPYAHEHUS, a TAKXKe Ul Pa3BUTHS
Yy HUX KOMIIEHCATOPHBIX CIIOCOOOB IEHCTBUH U albHEHIero o0yuyeHus: uX UCMOJIb30BaHHUIO.

1. 7 xnacc: uzyuyenue marepuana 7 kiacca [IOOII OOO, u3 koroporo riaBa «CucteMbl
JIMHENHBIX YpaBHEHUI) MEPEHOCUTCS B 8 Kilacc.

2. 8 KJacc: u3y4eHue rnepeHeceHHoi u3 7 kiacca riaBbl «CHUCTEMbl JIMHEHHBIX YpaBHEHUN
n wmarepuana 8 kmnacca I[IOOII OOO, wu3 kotoporo riaBbl «KBagpaTHble ypaBHEHHS,
«HepaBencTtBay, «CTeneHs ¢ LeabIM TOKa3zaTeraeM» epeHocsres B 9 kiacce.

3. 9 knacc: u3ydyeHHME TNEPEHECEHHBIX M3 & kiacca rnaB «KBaapaTHbIE YypaBHEHUS,
«HepaBenctBa», «CreneHp ¢ LenplM ImokasaTtenemM» u Mmarepuana 9 kmacca IIOOII OOO, u3
Kotoporo riasel «KBagpaTtHbsiii TpexuieH. KBaapatnunas GyHKIuS», «YpaBHEHUS U HEPABEHCTBA C
OJTHOW TEepEeMEHHO», «YpaBHEHUSI M HEPABEHCTBA C IByMs MEPEMEHHBIMUY, «ApupMeTnueckas u
reoMeTpuyecKas mporpeccun» nepeHocurcs B 10 kiacc.

4. 10 kmacc: mpoaoipkeHue u3ydeHuss Matepuana 9 kmacca ITOOIT OOO; o6ob6meHue u
CHUCTEMaTHU3aIis 3HAHUH 110 KypCy aareOpbl OCHOBHOM IITKOJIBI.

OcobenHocTH pacnpenejieHust yaeOHOro marepuaJa. Y4eOHolii kype «I'eomerpus».

[Iporpammusblii matepuan ydeOHOoro Kypca «l'eomerpusi» B AOOII OOO (BapuanT 2)
pacnipenensercs Ha 4 roga: 7, 8, 9, 10 knaccel. Ilepepacnpenenenue comepkanus yaeOHOTO Kypca
00yCIIOBJIEHO TMOTPEOHOCThIO B JIOMOJHUTEIFHOM BpPEMEHH, HEOOXOAUMOM JJsi H3y4eHUs
MaTepHala, BbI3bIBAIOLIETO y CJIEMBIX 00YUYaIOIMIMXCS 0COObIC 3aTPYAHEHUS, a TAKXKE Ul Pa3BUTHUS
Yy HUX KOMIIEHCATOPHBIX CIIOCOOOB IEHCTBUH U albHEHIero o0yuyeHus: uX UCMOJIb30BaHUIO.

1. 7 xnacc: okoH4aHue TeMbl «COOTHOLIEHUSI MEXY CTOPOHAMH U YIJIaMH TPEYTOJIbHHUKA»
(mogrema «IlocTpoeHue TpeyroibHHKA 10 TPEM DJIEMEHTaM»») IEPEHOCUTCS B § Kilacc.

2. 8 kiacc: okoH4anue TeMbl «IlogoOHbIe TpeyroabHUKN» (TToaTeMa «COOTHOIIECHUS MEKIY
CTOPOHAMH U YTJIaMU MIPSIMOYTOJIBHOTO TPEYTOJIbHUKAY) IIEPEHOCUTCS B 9 Kitacc.

3. 9 knacc: TeMa «COOTHOIIEHHSI MEXKAY CTOPOHAMM M yIilaMu TpeyrosibHHKa. CKalspHOe
MPOU3BEJICHUE BEKTOPOB) Nepenocurcs B 10 kiacc.
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4. 10 knacc: npoaomkeHue uzydenue marepuana 9 knacca [IOOIT OOO.

Oco0eHHoCcTH pacnpeaeieHuss yueOHOro Mmarepuaja. YueOHblil Kypc «BeposiTHOCTH U
CTATHCTHKA.

Pacrnipenenenue mporpaMMHOro MaTepuaia yueOHOTo Kypca «BeposTHOCTh U CTaTHUCTHKA) B
AOOII OOO cootserctByetr ITOOIT OO0, HO U3ydeHne Kypca HaUMHAeTcs He ¢ 7, a ¢ 8 Kiacca.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JInuHOCTHBIE pe3yJIbTaThI

JIMuyHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrpaMMbl y4yeOHOro mpeamera «MareMaTHKa»
XapaKTEepU3YIOTCs CIEAYIOIUM 00pa3oM.

Ilampuomuueckoe 6ocnumanue: TPOSBIECHUE HHTEpeca K IMPOLUIOMY M HACTOSIIEMY
POCCHUHCKON MaTeMaTHKH, [IEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUHUCKUX MAaTEMaTHUKOB U
POCCUICKOM MAaTEMaTUYECKOM ILIKOJIBI, K MCIOJIb30BAHUIO ITUX JOCTHKCHHMM B IPYIrUX HAayKaxX U
MPUKJIATHBIX cepax.

I'pasicoanckoe u  0yx08HO-HpascmeenHoe 60CNUMAaHUe: TOTOBHOCTh K BBIIOJIHEHHIO
00s13aHHOCTEH TpakJaHWHA W pealu3alliy €ro MpaB, MPEJCTaBICHHE O MaTeMaTHYeCKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, TNpoLeayp TpakIaHCKOro oOIiecTBa
(BBIOOPHI, OMPOCHI W Tp.); TOTOBHOCTH K OOCYXIEHHIO JTHUYECKHX MPOOJIeM, CBSI3aHHBIX C
MPAaKTUYECKHUM TNPUMEHEHHEM JIOCTMKCHHH HAyKH, OCO3HAHHE BaKHOCTU MOPAIbHO-3THYECKUX
MIPUHIIUIIOB B AESITEIbHOCTU YUEHOTO.

Tpyooeoe 6ocnumanue: yCTAaHOBKA Ha aKTMBHOE yYacTHE B PELUICHUM NMPAKTUUYECKUX 3a7ad
MaTeMaTHYeCKON HAampaBiIeHHOCTH, OCO3HaHHE BaXKHOCTH MaTEeMaTHYeCKOro oOpa3oBaHMs Ha
NPOTSDKEHUM BCEW OJKU3HM JJIsl  YCHEITHOW Mpo¢ecCHOHATbHONW JEsTEIbHOCTH U pa3BUTHE
HEOOXOIMMBIX YMEHMM; OCO3HAaHHBIM BBIOOpP U TOCTPOEHHE WHAMBHUIYAJIbHON TpPAaEKTOPHUH
00pa3oBaHMs U KU3HEHHBIX IJIAHOB C YUETOM JINYHBIX HHTEPECOB M OOLIECTBEHHBIX MTOTPEOHOCTEH.

Ocmemuueckoe 6ocnumanue: CHOCOOHOCTb K SMOIMOHAJBHOMY M ACTETHYECKOMY
BOCIIPUATHIO MaTeMAaTHYEeCKUX OOBEKTOB, 3ajay, pEIICHHH, pacCyXACHUH; yMEHHE BUICThH
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH B HCKYCCTBE.

Llennocmu Hayynoeo no3nanus: OPUEHTALUSA B JIEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY
HAy4YHBIX NPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUS 4YEJIOBEKa, MPHUPOABI U
o01IecTBa, MOHMMaHWE MAaTEeMaTHYECKOM HayKu Kak c(epbl 4eJIOBEYECKON NesITeIbHOCTH, 3TAroB
e€ pa3BUTUSA M 3HAYMMOCTU JJISl Pa3BUTHUS LUBWIM3AIMH; OBJIAJIEHUE S3BIKOM MaTeMaTUKH U
MaTeMaTHYECKON KyJIbTYPOH Kak CPeICTBOM MO3HAHUS MUPA; OBJIAJCHUE IPOCTEUIITMMU HAaBbIKAMU
HCCIIEIOBATENbCKON JAESITETbHOCTH.

Qusuueckoe ocnumaHue, opmuposanue Kyibmypbl 300p06bi U IMOYUOHATLHOZO
On1a2ononyyus: TOTOBHOCTh NMPUMEHSATh MaTeMaTUYeCKHWEe 3HAHMS B MHTEpEcax CBOEro 3/10pOBbS,
BEJICHUE 3/I0pOBOr0 00pa3a XHU3HH (3A0pOBOE MUTaHHE, COAJIAHCHPOBAHHBIM pPEXHUM 3aHATUN U
OTHbIXa, peryispHas ¢u3nueckas aKTHBHOCTh); C(HOPMUPOBAHHOCTh HaBbIKa pediekcum,
MIPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MPaBa APYroro 4eaoBeKa.

Oxonocuueckoe 6ocnumanue: OpPUEHTALUS HA NMPUMEHEHHWE MaTEeMaTHMUeCKUX 3HAHUU IS
perieHus 3a1a4 B 007aCTH COXPAaHHOCTH OKPYKAIOLIEH Cpe/ibl, IIIaHUPOBAHUS TIOCTYIKOB M OLICHKH
X BO3MOXKHBIX TIOCIEICTBUI Ui OKpY’KaIoLlel Cpelbl; OCO3HAaHUE TIJI00ATBHOrO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U IyTel UX perieHusl.

Jluunocmuvlie  pe3ynbmamel,  obecneyusarwue — aoanmayuro  obyuarowe2ocs K
UBMEHAIOWUMCS Y CIOBUAM COYUANBHOLL U NPUPOOHOLL CPeobl.

° TOTOBHOCTh K JCHCTBHUSIM B YCIOBHUSIX HEOINpPENEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 IMPaKTHYECKYI0 NesTeIbHOCTb, B TOM YHCJIE YMEHHE YUUTHCS Y
JpYTUX JIOACH, MPHOOPETaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHHUS, HABBIKU U KOMIIETEHIIMH
U3 OTIbITA APYTHX;

° HEOOXOIUMOCTh (HOPMHUPOBAHMS HOBBIX 3HAHWUW, B TOM uucjie (HOpPMYIHpPOBaAHUE
UJIeH, TIOHATHUS, TUIIOTE3bl 00 0OBEKTaX M SIBJICHUIX, B TOM YHCJIE paHee He U3BECTHBIX, OCO3HAHHE
ne(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MNIAaHUPOBAHKUE CBOETO Pa3BUTHUS;
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° CIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPHUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBaTh NPUHUMAEMble pEIIECHUs U
neicTBus, GopMyIupoBaTh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OTIBIT.

CneuunajbHble JMYHOCTHBIE Pe3y/IbTaThl:

L CIOCOOHOCTh K OCMBICIICHHIO U AuddepeHnnanuy KapTUHB MUpPa, €€ BPEMEHHO-
IIPOCTPAHCTBEHHOMN OPTraHU3ALNY;

° IMOLIMOHAJIBHO-LIEHHOCTHOE OTHOIIEHUE K OKpYXarollel cpeae, He0OXOAUMOCTH €€
COXPAHEHHUS U PALMOHAIBHOTO MCIOIb30BaHMS;

° yMeHue (opMUpOBaTh ICTETUYECKHE UYBCTBA, BIIEYATICHUS OT BOCHPHUATHUS
IIPEIMETOB U ABJICHUN OKPY>KAIOILETO MUPa;

o TOTOBHOCTh K OCO3HAaHHOMY BHIOOPY JasibHEHIIelH MpodecCHOHANbHOM TPaeKTOpUU B

COOTBETCTBUHU C COOCTBEHHBIMU HHTEPCCaAaMM 1 BO3BMOKHOCTAMMU.

MertanpeameTHbie pe3yJibTaThl

MertarnpenMeTHbIE pe3ysbTaThl OCBOSHHS MPOTrpaMMBbl Y4eOHOTO Impeamera «MareMaTHKay
XapaKTEepU3YIOTCS OBJIAJICHUEM YHHUBEPCAJIbHBIMH IIO3HABATEJILHBIMU JNEUCTBUAMM,
YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMM JEUCTBUSAMM M YHUBEPCAIBHBIMH DETYJIATUBHBIMU
JNEUCTBUSIMU.

VYHHBepcallbHbIe NO3HABaTeJbHbIE JCHCTBUS 00ecreunBaoT (OpPMHPOBAHUE 0a30BBIX
KOTHUTHBHBIX HPOIECCOB OOydaromMxcsi (OCBOCHME METOJOB IO3HAHMS OKPYKAIOLIEr0 MHpa;
MPUMEHEHHE JTIOTMYECKHX, UCCIIeJOBATEIbCKUX ONepaliyii, yMeHui paboTaTh ¢ nHpopMaImen).

bazosvie nocuueckue oericmeusi:

° BBIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, NMOHATHI, OTHOIIEHUH MEXAY HOHATUAMH; (OPMYIHPOBATH ONpPEAEICHUS IMOHATUH;
YCTaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KIAacCU(UKALUK, OCHOBAaHUS s O0OOIIeHHs H
CPaBHEHHUs, KpDUTEPUU IPOBOJAUMOIO aHAJIN3A;

° BOCIIPUHUMATh, (JOPMYIIUPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPIAUTEILHBIC U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0ILUE; YCIOBHBIE;
° BBISIBJITH MAaT€MATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M IIPOTUBOpEYUS B

(dakTax, IaHHBIX, HAOMIONEHMSIX M YTBEPKICHUAX; IpearaTb KPUTEPUM JJIs BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIL;

° JIeJIaTh BBIBOJbI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JE€YKTUBHBIX U UHAYKTUBHBIX
YMO3AKIOUECHUH, YMO3aKIOUYEHHI 110 aHAJIOTUH;
° pa3OupaTh JI0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKIEHUW (MpsSMbIE ©  OT

HpOTI/IBHOFO), MPOBOAUTL CaMOCTOSTCIBHO HCCJIOXKHBIC NOKA3ATCIbCTBA MATCMATHYCCKUX (I)aKTOB,
BBICTPaMBaTh apryMEHTANMI0, TPUBOAUTH TIPUMEPhl W  KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

° BBIOMpATh CIOCO0 pemieHus] y4eOHON 3amaun (CpaBHUBATh HECKOJBKO BapHaHTOB
peleHus, BEBIOUpaTh HanboJsee NOIXOASIINN ¢ y4ETOM CaMOCTOSITETIbHO BBIJICICHHBIX KPUTEPHUEB).

bazosvie uccnedosamenvckue 0eticmeusi:

® HUCITOJIb30BATh BOIIPOCHI KaK I’ICCHGI{OB&TCHBCKI/II\/II HHCTPYMCHT IIO3HAaHUA,
dbopmynupoBaTh  BONPOCH, (UKCHUPYIOIIHE NPOTUBOPEYHE, TMPOOIEMYy, CaMOCTOSITEIBHO
YCTaHABJIMBATb MUCKOMOC U JAaHHOC, (I)OpMI/IPOBaTB TUIOTE3y, AapryMmMCHTUPOBATL CBOIO ITO3UIHIO,
MHEHHE;

® NpOBOAUTH IO CaMOCTOSATCIBHO COCTABJICHHOMY ILJIAHY HECJIOKHBIN 9KCIICPUMCHT,
HeOOJbIIOe HCCIEAOBAHUE [0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eckoro OObeKTa,
3aBHCHMOCTEN 00OBEKTOB MEXIY COOOIA;

° CaMOCTOATENIbHO  (pOpMyJIUpOBaTh OOOOIIEHWS] W BBIBOJBI IO PE3yJibTaTam
HpOBCI[éHHOFO HaGJIIO,Z[CHI/IH, HCCJICA0BAaHUs, OLICHUBATh JOCTOBCPHOCTDH IMOJIYYCHHBIX PE3YyJILTATOB,
BBIBOJOB M 000OILEHUIA;

° MPOTHO3MPOBATh  BO3MOXKHOE pa3BUTHE TMporecca, a TakkKe BBIIBUTaTh
MIPE/ITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.
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Paboma c ungopmayueri:

° BBISIBIISITH HEJIOCTATOYHOCTh U U30BITOYHOCTh HH(OPMAINH, TAaHHBIX, HEOOXOAUMBIX
Il peLIeHus 3a1a4u;

° BBIOMPATh, aHATU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH()OPMAITHIO
Pa3NUYHBIX BUIOB U (OPM MPEICTABICHHUS;

° BBIOMpaTh (OpMy TMpeacTaBieHUs HHPOPMAIMH M WUTIOCTPUPOBATH pelIaeMble
3a/la4¥ CXeMaMHU, TuarpaMMamMu, HHOU rpauKoil U UX KOMOWHAIUSIMU;

° OLIEHUBATh HAAEKHOCTh WHPOPMAIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM yYUTEIeM

WK chOPMYIHPOBAHHBIM CAMOCTOSITEIEHO

VYHuBepcalibHble KOMMYHMKATHBHBbIE JEWCTBUS o0OecrneunBaoT CcHOpMHPOBAHHOCTH
COLIMAJIbHBIX HAaBBIKOB 00YUYAIOIIUXCSL.

Obwenue:

° BOCIIPUHMMATh U (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBUU C YCJOBUSAMHU U
LEJISIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTaX, 1aBaTh MMOSICHEHUS 110 X0y PEIICHHs 3a/1a4i, KOMMEHTHPOBATh MOJTYYESHHBIH Pe3yibTaT;

° B XoJe 0OcCyXJIeHus 3aJaBaTb BONPOCHI IO CYIIECTBY O0OCYXJaeMON TeMBI,
poOJIeMBl, pelaeMoi 3a1auu, BbICKA3bIBaTh UJCH, HAIICICHHBIC HA TMOMCK PEIICHUs; COMOCTABIATh
CBOM CYXJICHHUS C CYKJIECHUSMU JPYTUX YYACTHUKOB AMAJIOra, OOHAPYKUBATh PAa3InYUe U CXOACTBO
MO3HULIMHN; B KOPPEKTHOM (hopMme POopMyIupoBaTh pa3HOTIIACHUS, CBOM BO3PaKEHHUS,;

° MPEJCTaBIATh pE3yNbTaThl pEIIeHUs 3aJaud, SKCIepHUMEHTa, HCCIeI0BaHMs,
MIPOEKTa; CaMOCTOATENBHO BBIOMpaTh (popMaT BBICTYIUICHHS C YYETOM 3a7ad MPE3EHTALUU U
0COOEHHOCTEH ay/IUTOPHH.

COTPYAHUYECTBO:

° MOHUMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOThI
IpU pElIeHUH y4eOHBIX MaTeMaTH4YeCKHX 3ajlay; MPUHUMATh IeJIb COBMECTHOH JesSTeNbHOCTH,
IUTAHUPOBATh OPTraHU3alMI0 COBMECTHOW pPalOThI, pacHpenensarTh BHUIbI paboOT, OroBapUBaThCS,
00CyX1aTh MPOLIECC U PE3yNbTAT paboThl; 0000IIATh MHEHHUS] HECKOJIBKUX JIIOCH;

° y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYXIeHHs, OOMEH MHEHHUSMH,
MO3TOBBIE IITYPMBI U JIp.); BBIIOJHATH CBOIO YacTb pabOThl M KOOPIAUHHPOBATH CBOU JICHCTBHUSA C
IpYTMMH YJ€HaMHM KOMAaH[bl, OILIEHMBAaTh KAauyeCTBO CBOEr0 BKJaJa B OOLIMH MPOIAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBUSI.

VYHuBepcaibHble PperyJjsiTUBHbIE CHCTBHS 00ecreyuBaloT (HOPMHPOBAHHE CMBICIOBBIX
YCTQHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopeanuzayus:

° CaMOCTOSITENILHO COCTABIIATH IUIAH, aJTOPUTM pPEUICHUs 3aJa4yu (MM €ro 4acTh),
BBIOMPATh CIOCOO PEHICHHS C Y4ETOM HMEIOIIMXCS PEeCypcOoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATh BApUAHTHI peIICHHH ¢ Y4ETOM HOBOW HH(pOpMaIMu
CaMOKOHTPOJIb!

° BJAJETh CHOcO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJS TMpoliecca M pe3yibTara
peleHNsl MaTeEMaTH4YeCKOH 3a/1a4H;

° MPEABUNETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTD IIPHU PELICHUH 3a1a41, BHOCUTD
KOPPEKTHBBI B I€ATEIIbHOCTh HA OCHOBE HOBBIX 00CTOSATENbCTB, HAll/ICHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEH;

° OLIEHUBAaTh COOTBETCTBME pe3yibTaTa JACATENbHOCTH IIOCTABICHHOM LEIH WU

YCIOBHSIM, OOBSICHATD MPUUUHBI JOCTHXKEHHS MM HETOCTH)KECHUS LIEJIN, HAXOIUTh OIIMOKY, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIBITY.
CrnenunanbHble MeTanpeIMeTHbIe pe3yJIbTaThl:

° UCIOJb30BAaTh COXPAHHbIE aHAIU3aTOPbl B pa3IMUYHBIX BUIAX JEATEILHOCTH
(yueOHO-TI03HaBaTENIbHON, OPUEHTHPOBOYHOM, TPYIOBOK);

° IIPUMEHSATh COBPEMEHHBIE CPECTBA KOMMYHUKAMKN U TU(PIOTEXHUYECKHE CPECTBA;

° OCYLIECTBIIATh  MPOCTPAHCTBEHHYIO U  COLMAJIbHO-OBITOBYIO  OPHEHTHUPOBKY,

00/1a7aTh MOOMIIBHOCTEIO;
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L] MNPUMCHATH IPUCMBI 0T6opa " CUCTCMATHU3all1 MaTCpHrajia Ha OIMPCACIICHHYIO TEMY,

° BECTH CaMOCTOSATENbHBIN MOUCK HH(POPMALIHH;

° npeoOpa3oBbIBaTh, COXPaHATh M TepeaaBaTh HHPOPMALUIO, TOJIYYEHHYIO B
pe3yJIbTaTe YTEHUS WIK ay IUPOBAHNS,

° NPUHUMATh Y4acTHE B pEYEBOM OOILIECHHH, COOJIIO1asi HOPMBI PEUEBOIO ATHKETA;

° aJIeKBaTHO UCIIOJIb30BATh JKECThl, MUMHUKY B IIPOLIECCE PEYEBOTO OOILEHMS;

° OCYIIECTBIISATh PEUYEBOM CAMOKOHTPOJb B Tpolecce y4eOHOW IesTeIbHOCTH U B
MTOBCETHEBHON KOMMYHUKALIWH;

° OLIEHUBATh CBOIO peYb C TOUKH 3PEHHS €€ CO/ICPIKaHUs, A36IKOBOTO O(POPMIICHHUS;

° IUIAHUPOBATh, KOHTPOJIUPOBATh U OLIEHUBATh y4e€OHbIE JECHCTBHS B COOTBETCTBHUHU C

IOCTaBJICHHOM 3a/1a4€il U YCIOBUSIMHU €€ peaIn3aLuH.

PABOYAS ITPOT'PAMMA IO YYEBHOMY KYPCY «cMATEMATHUKA»
Conep:xxanue yuye0HOro kypca «MaremaTuka
S kiace

HarypasibHble unc/ia v HyJIb.

HatypansHoe umcno. Psn nHatypaneubix umcen. Yumcno 0. M3oOpakeHne HaTypanbHBIX
YUCeNT TOYKaMH Ha KOOPJAMHATHOM (YMCIIOBOM) TIPSIMOA.

[TosuunonHast cucrema cuucieHus. Pumckas HyMmepauusi Kak MNPUMEP HENO3ULIMOHHOMN
CUCTEMBI cunciieHus. JlecaiTuaHas cucteMa CUMCIICHHUS.

CpaBHeHUE HATYpallbHBIX 4YHCElN, CpaBHEHHWE HATypallbHbIX uucen ¢ HynéM. CrnocoObl
cpaBHeHUs. OKpyIJIEHHE HATYPAJIbHBIX YHCEIL.

CnokeHue HaTypalibHbIX YHCEJ; CBOMCTBO HYJISI IPHU CIOKEHUU. BhrunTanue kak JeicTBue,
oOpaTHOE CJOXEHHIO. YMHOXKEHHE HATypajbHBIX 4YHCEN; CBOWCTBA HYNIS W EIUHUIBI TMpU
yMHOXXeHUH. JleneHne Kak paelicTBUe, oOpaTHOE YMHOXeHHI0. KOMIIOHEHTHI IeicTBUil, CBS3b
Mexay HuMmH. [IpoBepka pesynbrata apudmeTrndeckoro naenctBus. IlepemecTuTenpHOE W
COUeTaTeIbHOE CBOMCTBA (3aKOHBI) CIOKEHUS M YMHOXEHHUS, pacHpelelUTEIbHOE CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnonp3oBanue OykB IIsi 00O3HA4YEHHsT HEU3BECTHOIO KOMIIOHEHTAa M 3alliCU CBOWCTB
apupMETUYECKUX JEHCTBUM.

Jenutenu u KpaTHbIE YUCIA, PAa3JI0KEHUE HA MHOXMUTENU. [IpocThie U COCTaBHBIE YHUCIHA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTkoM.

CreneHb C HaTypaJibHbIM IIOKa3aTelieM. 3aluch YHClIa B BUJAE CYMMBI pPa3psaHBIX
CJIaraeMblIX.

UucnoBoe BbIpaKeHHE. DBplunciaeHue 3HAYEHUNM YUCIIOBBIX BBIPAXKECHUN; IOPSAIOK
BBIIIOJIHEHUS AeHCTBUI. VcIIoNnb30BaHNE MPU BBIYUCICHUSIX EPEMECTUTEIIBHOIO U COYETATEIIBHOTO
CBOMCTB (3aKOHOB) CJIOKEHHSI 1 YMHOXKEHUS, PACTIPEICTUTEIHLHOTO CBOMCTBA YMHOXKEHUS.

Apoomn.

[IpencraBnenne o qpodu Kak crocoOe 3amucH 4acTH BeTHMuuMHBL. OOBIKHOBEHHBIE JIPOOH.
[IpaBuiibHBIE U HempaBUibHBIE ApoOu. CMmeranHas ApoOb; MpelCTaBICHUE CMEIIaHHON TpoOH B
BUJIE HEMPAaBWIBHOW JpoOW U BBIACICHUE [EJIOM YacTH 4YHCla W3 HEMPaBWIBHOU IpOOH.
N3o0pakenue npobelt ToukaMHu Ha YUCIOBOU mpsiMoit. OcHOBHOE CBOMCTBO npobu. CokparieHue
npobeii. [IpuBenenue apodu k HOBOMY 3HaMeHaTen0. CpaBHEHUE APOOEH.

CrnokeHHe W BBIYMTAHUE JpoOel. YMHOXXEHWE M JIeJICHHE ApoOeH; B3aMMHO-OOpaTHbBIC
napoOu. Haxoxienue yacTu 1es10ro U 1eJIoro Mo ero 4acTu.

Hecsatnunas 3anuck apooeit. [IpencraBnenue AecATUYHOM IpoOU B BHJIE OOBIKHOBEHHOM.
N300parkeHre NEeCATUYHBIX ApoOeH TOYKaMH Ha YUCIOBOW mpsMoil. CpaBHEHHE NECSITUYHBIX
poOei.

ApudmeTndeckne NeHCTBUS C JECATUIHBIME Ipo0siMu. OKpyTiieHHE NeCATUYHBIX TIPOOeii.

PemieHue TeKCTOBBIX 3a1a4.

Pemienne TEKCTOBBIX 3amad apuMETHUYECKHM CIIOCOOOM. PerieHue JOrmuecKkux 3aaad.
Pemenue 3amau mepeOopoM Bcex BO3MOXKHBIX BapuUaHTOB. Vcronb3oBaHHME MpU PEIIEHUU 3ajad
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Ta0JINIl U CXEM.

Pemenne 3amau, copepKamux 3aBUCHMOCTH, CBSI3BIBAIOLIME BEIMYHUHBI: CKOPOCTh, BpEM,
paccTosiHMe; I1I€Ha, KOJIMYECTBO, CTOMMOCTb. EJMHUIBI H3MEpEeHHus: Macchl, 00b&Ma, IICHBI,
paccTosiHus, BpEMEHHU, CKOPOCTH. CBA3b MEXAY €AUHULAMU NU3MEPEHUS KaXI0W BEINYUHBI.

Perienne 0CHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBieHue JaHHBIX B BUIE TAOJIUI, CTOIOYATHIX JUATPaAMM.

Harasinnas reomerpus.

Harnsanelie npenctaBienus o gurypax Ha IJIOCKOCTH: TOYKA, IMpsiMasi, OTPE30K, JIyd, Yrodi,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yroia. IIpsMoM, OCTphIi, Tylnod U pa3BEPHYTHIN
YTJIBL.

JnuHa  oTpe3ka, METPUYECKHE €AUHULBI JUIMHBL. JInMHAa  JIOMaHOM, mepUMETpP
MHOI'OYTOJIbHUKA. I3MepeHne u noCTpoeHue yrioB C MOMOUIbIO TPAHCIIOPTHPA.

Harnsgaeie npencraBieHust o GUTypax Ha IUIOCKOCTH: MHOTOYTOJBHUK; MPSIMOYTOJIbHUK,
KBaJIpaT; TPEYroJbHUK, O PABEHCTBE QUTYD.

N3obpakenue ¢uryp, B ToM uuciie Ha kierdatoid Oymare. [loctpoenue koHpUrypauuid u3
yacTeil TpsIMOM, OKPY)KHOCTH Ha HEJIMHOBAHHOW M KieTdaTtod Oymare. Mcronb3oBaHHE CBOWMCTB
CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[1nomane npsAMOYroJIbHUKa U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MPSMOYTOJIBHUKOB, B
TOM uucie puryp, n300pak€HHBIX Ha KJIeTyaToi Oymare. EqUHUIIBI U3MEPEHHS TLTOMIAIH.

Harnsgnele  mpeacraBieHHss O MPOCTPAHCTBEHHBIX — (uUrypax:  MNPSMOYTOJIbHBIN
napasiesienunes1, Kyo, MHOrorpaHHUKU. M300pakeHue MpocTeHImX MHOIOTpaHHUKOB. Pa3BépTku
Ky0a u mapamwienenunena. Co3maHue MoJelIel MHOTOTPAHHUKOB (M3 OyMmard, MpPOBOJIOKH,
IJIACTUIIMHA U JIP.).

O0BEM IPSIMOYTOJILHOTO TTapajuienenumnena, kyoa. Equauibe namMepenus oobEéma.

6 kiacc

HarypaabHble ynciia.

ApudmeTnueckue AEMCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMH 4HCIaMHU. YHCIOBBIE
BBIPQ)XEHUS, MOPANOK JEHCTBUH, HCIIONIb30BaHHE CKOOOK. Vcronp30BaHME MpPHU BBIUYMCICHUIX
MEPEMECTUTEIBHOIO U COYETATENbHOIO CBOMCTB CIOXKEHHS U YMHOXXEHHSI, pacIpeIeTUuTeIbHOTO
cBolicTBa yMHOXeHMsI. OKpYTiIeHUE HATypaIbHbIX YUCEN.

Jenutenun W KpaTHbIC YMCIIA; HAUOOJBITUN OOIIMIA JeIUTeNlb W HaWMEHbIIee oOlIee
KpaTHoe. JlenuMocTb CyMMBI ¥ IPOU3BEIEHUS. [leneHne ¢ ocTaTKoM.

Apoomn.

OObIKHOBEHHAs! JIpOOb, OCHOBHOE CBOMCTBO JpoOH, cokpaiieHue apodeil. CpaBHEHHE U
yrnopsiaounMBaHue Ipooeil. Pemienue 3amay Ha HAaXOXKIEHHE YacTU OT LIEJIOTO0 M LEJOro MO €ro
yactd. JI[poOHOE YHCIIO Kak pe3ynbTaT AeleHus. llpencraBieHue AECATUYHOM ApoOM B BUE
OOBIKHOBEHHOM JAPOOH W BO3MOXKHOCTb MPEJICTABIICHNUS OOBIKHOBEHHOM JAPOOH B BUIE ECATUYHOM.
JlecaTnunple OpoOu W MeTpuyeckas cuctema Mep. ApudMeTHuecKkue NEHCTBHS U YHCIOBbIC
BBIPAXKEHUS C OOBIKHOBEHHBIMH U JAECSITUYHBIMU APOOSIMHU.

OtHomenue. JleneHne B JaHHOM OTHomeHuu. MacmTal, mnponopius. Ilpumenenue
MPONOPIMHI MIPU PENICHUH 3a]a4.

[lonsTne mpoueHTta. BrlunciieHne NpoleHTa OT BEIMYMHBI U BEIMYMHBI 10 €€ MPOLEHTY.
BripakeHue NpoLEHTOB AeCATUYHBIMU JApoOsmu. Pernenue 3amau Ha TpOLEHTHL. BripakeHue
OTHOILEHUS BEJIMYMH B MPOLICHTAX.

[TonoxxurenbHbIE U OTPULIATEIbHBIC YHCTIA

[TonoxurenpHele U oTpuLaTENbHbIE YKcia. Llenslie uncna. Moayne uncia, reoMeTpudeckast
WHTEpIpeTaIs MOy 4Yucia. M300pakeHrne dmcenl Ha KOOPAMHATHOM NpsiMoil. YMCIoBBIE
npomexxyTku. CpaBHeHHe uHcen. ApudpMeThyeckre JeHCTBHA C  TOJIOKUTEIBHBIMA U
OTpHUIATENIbHBIMH YUCIIAMHU.

[IpsimoyronpHas cucTteMa KOOpAMHAT Ha IUIOCKOCTH. KoopaumHAThl TOYKM Ha IJIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek v GpuUryp Ha KOOpAUHATHOM MIOCKOCTH.
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BykBeHHbBIC BBIpaKeHHS.

[Ipumenenue OyKB IS 3aITUCH MaTEMaTHUYECKUX BBIpAKEHUU W TpemtokeHuii. CBoicTBa
apupMeTHyecKuX JeicTBUi. ByKBEHHbIC BBIpaXKEHUS M YHCJIOBBIE IOJCTAHOBKHU. ByKBeHHBIE
paBeHCTBa, HAXOXJACHUE HEHU3BECTHOrO KoMIoHeHTa. PopMyiibl; GopMysbl epuMeTpa U MIOMAaAN
NpsIMOYTOJIbHHKA, KBaJpaTa, 00bEMa apaiienenunena 1 Kyoa.

PemieHue TeKCTOBBIX 3a1a4.

Pemenne TekcTOBBIX 3a4a4y apu(METHUYECKUM crocoboMm. Pemienue noruyeckux 3anaad.
Pemenue 3anay nepe6opoM BceX BOSMOMXKHBIX BAPUAHTOB.

Pemenue 3anay, coaeprkammx 3aBUCUMOCTH, CBSI3bIBAIOLIMX BEJIMYUHBI: CKOPOCTb, BpPEMI,
paccrosiHue; IieHa, KOJUYECTBO, CTOMMOCTb; IPOU3BOJIUTENBHOCTh, BpeMs, OO0OBEM paboTHI.
EavHunbl M3MepeHus: Macchl, CTOMMOCTH; pPAacCTOSIHUS, BPEMEHH, CKOPOCTH. CBS3b MEXKIY
€AMHULAMU U3MEPEHUS KaXA0W BEJINYUHBI.

Pemenne 3amauy, CBS3aHHBIX C OTHOUIEHMEM, IPONOPLUOHAIBHOCTHIO  BEJIHMYUH,
MPOLIEHTAMU; PELIEHHE OCHOBHBIX 3a/1a4 Ha JPOOU U MPOLIEHTHI.

OneHka M MPHUKHIKA, OKpyrieHue pesynbrara. CocTraBieHHe OYKBEHHBIX BBIPaKEHHUH 110
YCJIOBHIO 3a/1a4U.

[IpencraBneHne AaHHBIX C TMOMOIIbIO Tabmui, U auarpamMm. CrosduaTbie aUArpamMMbl:
YTEHUE U NIOCTpOoeHUE. UTeHne KpyroBhIX Iuarpamm.

Harasinnas reomerpus.

Harnsanelie npenctaBienus o gpurypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, JIyd, Yrodi,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYXKHOCTb, KPYT.

B3auMHOEe pacnonokeHue [BYX TMpPsIMBIX Ha IJIOCKOCTH, MapajulesIbHbIE MIPSIMBIE,
NEPNEHIUKYJIApHBIE TpsMble. V3MepeHue pacCTOSHUN: MEXIy ABYMsS TOUKAMM, OT TOYKH [0
NPSMOM; JJIMHA MapIIpyTa Ha KBAJAPATHOU CETKE.

W3mepenue M NOCTpPOEHHME YIJIOB C IOMOILIBI0O TPAaHCHOPTHpPA. Buibl TpeyroJbHHUKOB:
OCTPOYTOJIbHBIA,  TPSIMOYTOJBHBIN,  TYHOYTOJBHBIA; paBHOOCIPEHHBIM, PABHOCTOPOHHHM.
YeThIpEXYroJbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. lIpAMOYroapHHK, KBaJapaT: HCIOJIb30BaHUE
CBOICTB CTOpOH, YyIJIOB, AuaroHajnei. M3o0paxkeHue reomeTpuyeckux (GUTyp Ha HEITMHOBAHHOM
Oymare ¢ HCIOJIb30BaHUEM IUPKYJs, JUHEWKH, YroibHHKA, TpaHcrnopTtupa. [loctpoeHus Ha
KJIeT4aTou Oymare.

[lepumeTp MHOTOyronpHuKa. [loHATHE MIOIAamu GUTyphl; AMHULBI U3MEPEHUS TUTOIIAH.
[TpubmmkEéHHOE M3MEpeHne oA Guryp, B TOM 4uciie Ha KBaapaTHO# ceTke. [Ipubmmkénnoe
U3MEpPEHUE IIMHBI OKPYKHOCTH, IJIOIAIHN KpYyTa.

CummeTpus: LIeHTpaJIbHAsA, OceBasi U 3epKanbHas cumMmeTpuu. [locTpoeHne CHMMETPUYHBIX
¢buryp.

Harnsaneie npencraBieHus 0 MPOCTPAHCTBEHHBIX (pUrypax: mapanienenumnes, Ky0, npusma,
nUpaMuia, KOHYC, HMIMHAP, wap u cdepa. M3obpakenne nmpoctpaHcTBeHHBIX (uryp. [Ipumeps
pa3BEPTOK MHOTOTPAHHUKOB, HWIMHIApa U KoHyca. Co3aaHue MojeNneil MpOCTPpaHCTBEHHBIX (UTYD
(13 Oymaru, IpOBOJIOKH, TNIACTUIMHA U JIp. ).

[Tonsitne  00béMa;  emuHMIBI  U3MepeHHs  00BEMa. OO0BEM  TPSIMOYTOJIBHOTO
napaiesenunesa, Kyoa.

IInanupyemMble npeaMeTHbIE pe3y/JIbTaThl 0CBOCHHA Y4eOHOro Kypca « MaremaTuka»

5 knace

Yucna v BIYUCICHHUS:

° NOHUMaThb U IMpPAaBUIBHO YHOTPEOJATH TEPMMHBI, CBSI3aHHBIE C HATypaJbHBIMHU
YHCcIaMU, OOBIKHOBEHHBIMH U IECATHUHBIMU IPOOSIMHU;

° CPaBHHMBATh U YNOPSAOYMBATh HATypaJbHBIE 4YHCIA, CPABHMBATh B INPOCTEHUINNX
citydasix OOBIKHOBEHHBIE IpOOH, AECATUUHBIEC IpO0H;

° COOTHOCHUTH TOYKY Ha KOOPJAMHATHOW (YUCIOBOW) MPSMOW C COOTBETCTBYIOIIUM €i
YHCIIOM M U300paXkaTh HaTypalbHbIC YHCIa TOYKAMU Ha KOOPAWHATHOH (YHCIOBOIT) IPSMOIi;

° BBINOJIHATE ~ apU(MeTHUeCKue JAEHUCTBUSL C  HATypaJbHBIMM  YHCJIAMH, C
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OOBIKHOBEHHBIMH JPOOSIMU B IPOCTEHIIINX CIYYasiX;

° BBITIOJTHSITH TIPOBEPKY, PUKUJIKY PE3YJIbTaTa BEIYUCICHUN;

o OKpYIJIATH HaTypaJIbHbBIE YHCIIA.

Penrenne TEKCTOBBIX 3a7a4:

° pemarth TEKCTOBBIE 3aJaydl  apu(PMETUYECKUM CHOCOOOM W C  TIOMOIIBIO
OpPraHW30BAaHHOTO KOHEYHOT'O Iepedopa BCeX BO3ZMOKHBIX BApUAHTOB;

L] pemaTL 3aJa4u, conepxcaume 3aBUCHUMOCTH, CBA3BIBAIOIIIUC BCIMYUHBI: CKOpOCTb,
BpeMsI, PACCTOSIHHE; IIeHa, KOJIMYECTBO, CTOUMOCTB;

L] HCIIOJIBb30BATh KpaTKI/Ie 3aIlIMCH, CXCMBI, TaGJII/II_II:I, 0603Ha‘-ICHI/I$I HpI/I pemeHI/m
3aja4;

L] II0Jb30BAaThCA OCHOBHBLIMU CIAWHUIIAMU I/IBMepeHI/I}IZ OCHbI, MacCCHhI, paCCTOSIHI/IH,
BPEMEHHU, CKOPOCTH; BBIPAXKaTh OJTHH €IMHUIIBI BETUIMHBI Yepe3 APYTHE;

o U3BJICKaTh, aHAJM3UPOBATh, OLEHUBATH MH(OPMAIIHMIO, IPECTABICHHYIO B TalnuIE,

Ha CTOJOYATON nuarpamMme, UHTEPIPETUPOBATh MPEACTABICHHBIC JaHHBIC, UCTIOIb30BaTh JTAHHBIC
IIpY pELIECHUH 3aaY.
Harnsignas reometpust:

L] MMOJIb30BATBCA I'COMCTPUYCCKUMHU NOHATUAMU: TOYKaA, IpAMasd, OTPC30K, JIyY, YTOJ,
MHOTOYTOJILHUK, OKPYXHOCTb, KPYT;

° MPUBOAUTH MPUMEPHI 00BEKTOB OKPYXKAIOIIETO MUPA, UMEIOMUX (OPMY H3YUEHHBIX
TreOMETpUYECKUX (HUryp;

° UCIOJIb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C yIJIAMH: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIFHUKAMU: yroJl, BEPIINHA, CTOPOHA, HUAroHallb; C OKPYXHOCTBIO: pamuyc, THAMET),
LEHTD;

° n300pakaTh M3YyYEHHBIE TE€OMETpHUECKUEe (DUTYPHl HA HEIMHOBAHHOW M KJIETYATOMN
Oymare ¢ MOMOILBIO UPKYIIS U JINHEHKY;

° HaXOJIUTh JUTMHBI OTPE3KOB HETOCPEJICTBEHHBIM N3MEPEHUEM C IMTOMOIIBIO JTMHEHKH,
CTPOUTH OTPE3KHU 3aJaHHON JJIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO Pajinyca;

° UCTIOJIb30BAaTh CBOIMCTBA CTOPOH W YIVIOB MPSIMOYTOJbHHUKA, KBajgpaTta I HX
MMOCTPOCHUS, BBIYUCIICHUS TUIOIAAN U ICPUMCTpPA,

° BBIUUCIIATH TMEPUMETP ©  IUIOMAAb KBajapaTa, MPSMOYroiibHUKA, QUryp,
COCTABJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM 4YHciie (pUryp, n300pak€HHBIX Ha KJIETYaTON Oymare;

° MOJIb30BaTbCSl  OCHOBHBIMH ~ METPUYCCKHMMH CAMHUIAMH W3MEPEHUsS JUTUHBI,
IJI01IaAn; BbIpAaXaTh OJHU CAVMHUILBI BEJIMYHUHBI YCPEC3 APYTHUC,

° pacrio3HaBaTh Mapajuiesienunel, KyO, HWCIONb30BaTh TEPMHHOJIOTHIO: BEpIIMHA,
peOpo rpaHb, U3MEPEHHs; HAXOJUTh U3MEPEHUs Mapajuieenunena, Kyoa;

° BBIUUCIIATE 00BEM KyOa, mapajuielienuena 1O 3aJaHHBIM — HW3MEPEHUsIM,
MOJIb30BATHCA CAMHUITAMU U3MCPCHUSA 06’béMa;

° pemaTh HECIOXHBIE 3aJaud Ha H3MEPEHHE TI'eOMETPUYECKHX BEIHYUH B

MPAKTUYCCKUX CUTYyallUuAX.

6 xacc

Yucna v BBIYUCIICHHUS:

® 3HATb 1 IOHUMATh TCPMHUHBI, CBA3aAHHBIC C PA3JIMYHBIMA BUAMHU YUCCITI U CHOCOGaMI/I
WX 3aIACH, TIEPEXOTUTH (€CJIA ATO BO3MOKHO) OT OHOM (POPMBI 3aIUCH YUCIIA K APYTOM;

L] CpaBHUBATL U yHopAAO4YUBAThH LCJIBIC YHUCJIa, 06LIKHOB€HHI>I€ U JCCATUYHBIC I[pOGI/I,
CpaBHUBATh YHUCJIa OJTHOTO U Pa3HbIX 3HAKOB;

° BBINOJIHATh, COYETasl YCTHbIE M MUCHbMEHHBIEC IPUEMBI, apU(PMETUYECKHE TEHCTBHS C
HAaTypaJIbHBIMU U IeJILIMM ~ YHMCIIaMH, OOBIKHOBEHHBIMH U  JECSITUYHBIMH  JAPOOSIMH,
MOJIOKUTCIIBHBIMHA U OTPHULATCIIbHBIMU YUCIIAMH,

° BBIUUCIIATh 3HAYEHHS] YMUCIOBBIX BBIPAKECHUN, BBIMOJIHATh MPUKUAKY U OLEHKY
pe3yiibTara BLI‘-II/ICJ'IGHI/II\/'I; BBITIOJITHATH npeo6pa30BaHI/151 YUCIIOBBIX BBIpa)KCHI/If/’I Ha OCHOBE CBOICTB
apupMETUIECKUX JIEHCTBUN;
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o COOTHOCUTH TOYKY HAa KOOPAMHATHOM MPSIMOU C COOTBETCTBYIOLIUM €U YUCIIOM H
n300pakaTh YMCIIa TOYKAMH Ha KOOPJMHATHON NPSAMON, HAXOIUTh MOAYJIb YNCIIA;

° COOTHOCUTb TOYKU B IIPSIMOYIOJBHOM CHCTEME KOOPAMHAT C KOOpAMHATAMHU 3TOHN
TOYKH;

° OKPYTJIATH LEJIbIe YHUCIA U AECATHUHBIC IPOOH, HAXOAUTh MPUOIMIKEHUS YUCEIT.

Yucnossle 1 OyKBEHHBIE BBIPAXKEHUS:

° MOHUMAaTh M YINOTPEONATh TEPMHUHBI, CBA3aHHBIE C 3alUChI0 CTENEHH YHUCIa,

HaxOJWUTh KBagpaT M KyO YMCIIA, BBIYMCIATH 3HAYCHHS YHCIOBBIX BBIPAKCHHUM, COACpPIKAIIUX
CTCIICHH;

® IMOJIB30BATbCA IPU3HAKAMH JCIMMOCTH, pacCKiIaAblBaTb HATYpaJIbHBIC 4YHCJIa Ha
MMPOCTBIC MHOKUTCIIN,

® IIOJIB30BAaTbHCA MaCI_HTa6OM, COCTAaBJIATH IMPOIMMOPHUH U OTHOLLICHUSA

® HUCIIOJIB30BaTh 6yKBLI JJI 0003HAYCHUS 4YHCEl npu 3anucu MaTCMaTUYCCKUX

BBIPQKEHUH, COCTaBIATh OYKBEHHbIE BBIpaKEHUS M (DOPMYINbI, HaXOIUTh 3HAUYEHUS OYKBEHHBIX
BBIpA)XEHUH, OCYIIECTBIISISI HEOOXOAUMBIE TIOJICTAHOBKHU U ITPE0Opa30BaHus;

. HaXOJUTh HEU3BECTHBI KOMIIOHEHT PABEHCTBA.

Perrenue TeKkcTOBBIX 3a7a4:

. peraTh MHOTOIIArOBbIE TEKCTOBBIC 3a71a4i apU(PMETHIESCKUM CITOCOOOM;

. pelarb 3aJayd, CBS3aHHBIE C OTHOIIEHUEM, IPOIMOPLIUOHAIBHOCTHIO BEJIMYMH,
MPOIICHTaMU; PeIIaTh TP OCHOBHBIE 3a/1a4u Ha APOOH ¥ MPOIICHTHI,

. pelaTh 3aJadd, COAEPIKAIIME 3aBUCHUMOCTH, CBS3BIBAIOIIME BEJIMYHMHBI: CKOPOCTH,

BpEMsI, PacCTOSIHHE, [IeHa, KOJMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMsl, 00bEéMa paboTHI,
HCIIOJIb3YA apI/I(pMCTI/I‘ICCKI/Ie HeﬁCTBHﬂ, OLICHKY, NPHUKUKY; ITOJb30BATLCA CAUMHHUIIAMU U3MCPCHUS
COOTBETCTBYIOUINX BEINYHH;

® COCTAaBJIATH 6yKBCHHbI€ BBIPAKCHUS 11O YCJIOBUIO 3a/1da4H;

° W3BJIEKaTh WH(OpMaIKIo, TIPEACTABICHHYIO B TaOMUIIaX, HA JTUHEHHOM, cTONOUYaTOM
WM KpYTOBOM JuarpaMmax, MHTEPIPETUPOBATh IIPEACTABICHHBIE JaHHBIC, UCIIOJIB30BAaTh JaHHBIC
NIPU PEUICHNN 33/1a4;

° NPEACTaBIATh HMH(MOPMAIMIO C TOMOIIBI0 TalOJHI, JIMHEHHOW M CTONOYATOMN
IarpaMm.

Harnsanas reomerpus:

° IPUBOAUTH MIPUMEPBI OOBEKTOB OKPYXKAIOIIET0 MUPA, UMEIOIINX (GOPMY U3YYEHHBIX

T€OMETPUUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, TMPHUMEPHI PABHBIX W CHMMETPUYHBIX
uryp;

° M300pakaTh C TIOMOIIBIO IUPKYJS, JIMHEWKH, TPAHCTIOPTHpPAa HAa HEITMHOBAHHOU M
KJIeTyaTol Oymare W3y4YeHHbIC IUIOCKME TeoMeTpudyeckue (Qurypsl ©  KOH(HUTYpaIuw,
CUMMETPUYHBIE PUTYPBI;

° MOJIb30BAThCA TEOMETPUUYECKHUMHU TMOHSTUAMM: PAaBEHCTBO (UTyp, CUMMETpUS;
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CHMMETPHUH, LIEHTP CUMMETPHH;
° HaXOJUTh BETUYMHBI YTJIOB U3MEPEHUEM C MOMOIIbIO TPAHCIIOPTHPA, CTPOUTH YTJIbI

3aIaHHON BEJIMYMHBI, II0JIB30BATHCA IPU PELICHUU 3a4a4d IPajyCHOM MEpOH yIJoB; paclO3HaBaTh
Ha YepTexkax OCTPbINA, MPSIMO, pa3BEPHYTHIN U TYIION YTJIbI;

L] BBIYUCIIATE AJIMHY HOMaHOfI, NEpUMETP MHOTOYT'OJIbHHKA, ITOJb30BATHCA CAUHHULIAMU
M3MEpEeHUs AJTUHBI, BEIpaXKaTh OJHU €TUHUIIBI U3MEPEHUSI [UTUHBI Yepe3 APYTHUE;

° HaxOIUTb, WCIOJb3Yysl YEPTEKHBIE HMHCTPYMEHTBI, PACCTOSHUA: MEXKIY IBYMs
TOYKaMH, OT TOUKH JI0 MPSMOM, JUIMHY ITyTH Ha KBaJAPATHOU CETKE;

L] BbIYUCIIATH IIIOLIAAb (1)I/II‘yp, COCTAaBJICHHBIX U3 NPSAMOYI'OJIbHUKOB, HCIIOJIB30BATh
pazbueHne Ha NPSAMOYTOJbHUKHU, Ha paBHbIE (UIYpbl, IOCTpAaWBaHHWE [0 MPSIMOYTOJbHUKA;
MOJIb30BATHCA OCHOBHBIMH CAUHUIIAMU U3MCPCHUS TUIOIIAAW,; BbIPpAKAaTh OAHU CAUHHUILIBI U3MCPCHUA
IUIOLIA/I Yepe3 APYTHUe;

o pacro3HaBaThb Ha MOJENAX M M300paXKEHUSX MUPAMUAY, KOHYC, LMJIMHIP,
MCIO0JIb30BaTh TEPMHUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAaHHUE, Pa3BEPTKA;
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° n300pakaTh Ha KJIeTYaToi Oymare mpsMOYTOJIbHBIHN Mapasuieenumnesn;

° BBIUUCIIATH O0BEM MPSIMOYTOJILHOTO Tapajuieienunena, kKyba, I0JIb30BaThCs
OCHOBHBIMH €UHHUIIAMH H3MepeHus: 00bEMa; BeIpaXkaTh OJHU EAMHUIIBI H3MEPEeHUsT 00bEMa uepe3
ApYyTHE;

° pelmiaTh HECIOXXHBIE 3aJaud Ha HaXOXKICHHE TEeOMETPUYECKUX BEIHYHUH B

IMPAKTUYCCKUX CUTYyalluAX.

CrnenuajbHbIe pe3yJbTaThl:

° BJIAJICHHE 3PUTEIbHO-OCA3aTENIbHBIM CIIOCOOOM OOCHEOBaHUS W BOCHPUATHUS
IBETHBIX (MM KOHTPACTHBIX, YEPHO-OCNBIX) pelbeHBIX HN300paKEHUU MPEIMETOB, KOHTYPHBIX
n300pakeHU reoMeTpUIecKuX (pUryp u T.1u.

° YMEHUE BBINOJHATH NPH IHOMOIIM YEPTEKHBIX HHCTPYMEHTOB TI'€OMETPUYECKHE
MOCTPOCHHSI, TOCTPOCHHE TPaPUKOB (DYHKIIMIA, AUATPAMM U T.II.

° YMEHHE YWTaTh MBETHBIC (WJIM KOHTPACTHBIC, YEPHO-Oeibie) penbedHbie Tpaduxu
3JIEMEHTAPHBIX (PYHKIMI HA KOOPIMHATHON TJIOCKOCTH.

° BJIAJICHHUE MIPABUIIAMHU 3alIUCH MaTEMAaTUYECKUX (OPMYJI U ClIELUAIbHBIX 3HAKOB.

° BJIaJICHHE TPUEMaMH NTPeoOpa30BaHUsl MATEMAaTHUECKUX BbIPAXKECHUI.
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TemaTu4eckoe NuIaHNpPOBaHue N0 y4eOHOMY Kypcy «MareMaTHKa»

5 kaacce

(5 yacoB B Henento, Becero 170 yacon)

Ha3zBpanue
pasnesia (TemMbl)
Kypca (4uciio

OcHoBHOe coaep:kaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IIUXCH

4acoB)
Harypasbuslie Harypanbsnoe YHCIIO. Pan YUATATh, CPABHUBATH U YIIOPANOYMBATH HATYpPaIbHBIC YUCIIA;
yuciaa W Hydb. (43 | HaTypadbHBIX YHUCEJI. Yucno 0. n300pakaTb ~ KOOPAMHATHYIO  MPSAMYIO, COOTHOCHTh TOYKY  HAQ|

q.)

N300pakeHre HaTypaJbHBIX YHUCEN TOYKAMHU
Ha KOOPJAMHATHOMU (YHCIIOBOI) MPSMOM.

[Mo3uimonHass cucTteMa CUYHMCIICHUS.
PumMckass ~ Hymepanus ~— Kak  [puUMeEp
HEMO3UIIMOHHOW ~ CHUCTEMBl  CUHCIICHHS.
JlecaTHuHast cCHCTEMa CUMCIICHHSI.

CpaBHEeHHE  HATypajbHBIX  YHCEl,
CPaBHCHHE HATYPAJIBHBIX YHCET C HYIEM.
CriocoOsr CpaBHEHHSI. OxpyrneHue
HATypaJbHBIX YUCEL.

CrnoxeHne  HATypaJbHBIX  YHUCET,

CBOWCTBO HYJISI MPHU CJIOKEHUHU. Bbluntanue
KaKk  JeiicTBue, OOpaTHOE  CIIOKEHHIO.
YMHOKEHUE HATypaJbHbIX YHUCEN; CBOMCTBA
HYJISL U €IMHULIBI TP YMHOXEHUU. Jlenenue
Kak JeiicTBhe, O0OpaTHOE YMHOXKEHHUIO.
KommoHeHTbI 1eCTBHI, CBSI3b MEKY HUMU.
[IpoBepka pesynbrara apupMETHIECKOTO
JIEUCTBUSL. [TepemecTurenbHOE u
COYETATENBHOE CBOMCTBA (3aKoHBI)
CIIOKEHHUS u YMHOXEHHS,
pacrpeienuTeIbHOe  CBOMCTBO  (3aKOH)
YMHOXKEHUS.

Hcnonbp3oBanue OyKB TUTSE
0003HAaYEeHNs HEU3BECTHOTO KOMIIOHEHTa M

KOOpAMHATHOM (YMCIIOBOM) MPSMOM € COOTBETCTBYIOUIMM €U YHCIIOM;
n300pakaTh HaTypaJbHBIC YHCIIa TOYKAMH Ha KOOPJIWHATHON (YHUCIIOBOW)
PSIMOM, HAXOAUTh KOOPAMHATHI TOUKH;

HCCIIEIOBATh CBOMCTBA HATYpallbHOTO psiaa, ynuces 0 u 1 mpu ciioxeHun
U YMHOXKCHUU;

HCIIOJIb30BaTh MPABUIIO OKPYIJICHUS HATypalbHbBIX YUCEIT;

BBHITIONHATh apu(METHYeCKUe IEHCTBUS C HATYPATbHBIMH YHUCIIAMH,
BBIUKCIISATH 3HAUEHU S YUCIIOBBIX BBIPAXKEHHM CO CKOOKaMU U 6e3 CKOOOK;
3aMMChIBaTh TMPOUW3BEJCHHE B BUAEC CTENEHW, YHUTATh CTEICHH,
HCIIOJIb30BaTh TEPMHUHOJIOTHIO (OCHOBAaHUE, I10KA3aTeib), BBIYUCIATH
3HAUYCHMS CTEIICHEH;

BBIMOJHATh TNPUKUIKY U OLEHKY 3HAYEHWH YHCIOBBIX BBIPAKEHUH,
npeiaraTh ¥ MPUMEHSTh TPUEMBI IPOBEPKH BHIYUCIICHUIA;

HCIIOJIb30BaTh MPH BBIYMCICHUSX MEPEMECTUTEIFHOE U COYETaTEIbHOE
CBOMCTBA CJIO)KCHUSI W YMHOXEHHsI, PAaCIpPEIECIUTEIILHOE CBOWCTBO
YMHOXEHHUS; (POpMyIHpoBaTh U MPUMEHSATH MpaBuiIa IMpeoOpazoBaHUs
YHUCJIOBBIX BBIPKEHUN Ha OCHOBE CBOMCTB apu(METUUECKUX JEHCTBUM.
MOHMMATh ¥ TPABWIBHO YIOTPEOISITh TEPMHHBI, CBS3aHHBIE
HaATYypaJIbHBIMH YUCIIAMU;

HCCJICIOBATh YUCIIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATH U OOOCHOBHIBATH
TUTIOTE3bI, (OPMYIHPOBaTh OOOOIIEHHMS W BBIBOJALI IO pe3yJbTaTaM
MIPOBEIEHHOTO UCCIICIOBAHMUS;

dbopMynupoBaTh OINpeneNeHUs] JEeNUTeNs] W KpaTHOro, Ha3bIBaTh
JNENUTENN W KpaTHbIE 4YHCIA; pacro3HaBaTh MPOCTHIE U COCTaBHBIC
yucia; GopMyIUpOBaTh U MPUMEHSITH TPU3HAKH JISTMMOCTH Ha 2, 3, 5, 9,




3aMMCcU CBOMCTB apru(METUUECKUX JCHCTBUM.

Henutenn W KpaTHble  4YHCIA,
pasznokeHue Ha MHOXxUTenH. IIpocteie u
cocTaBHble yHcia. [I[pU3Haku NEeIMMOCTH Ha
2,5, 10, 3, 9. [leneHue ¢ 0CTaTKOM.

CreneHsb ¢ HATypaJIbHBIM MTOKA3aTeJIEM.
3anuch 4uciaa B BHJE CYMMBI DPa3psaHbIX
CllaraeMblIX.

Yucnosoe BbIpaxkeHue. BerunciieHue
3HAYEHU YHMCIIOBBIX BBIPAKEHUN; MOPSIOK
BBINOJIHEHUS IeCTBUI. Mcrionp30Banue mpu

BBIYHCIICHUSIX MePEeMECTUTETHHOTO u
COYETATEIBHOIO CBOWCTB (3aKOHOB)
CIIOKEHUS u YMHOXEHHS,

pacnpeeUTeIbHOTO CBOMCTBA YMHOKEHHS.

10; mpUMEHSTH aNTrOPUTM PA3JIOKEHUS YHCIa Ha TMPOCThIE MHOXKHUTEIH;
HAXOJIUTh OCTAaTKU OT JICJICHUS U HETIOJHOE YaCTHOE;

® DpDaClo3HaBaTb HWCTHUHHBIC M JIOXKHBIC BBICKA3bIBAHUA O HATypaJlbHBIX

YuCax, IPUBOAUTH IIPUMEPBI U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS
Y OTPULIAHMS BBICKA3bIBAHUN O CBOMCTBAX HATypaJIbHBIX YUCEIL;
KOHCTPYHPOBaTbh MaTEMaTUYECKUE IPEIJIOKEHHS C IIOMOLIbIO CBS30K
«HA», CHIIN», «ECIMU. .., TO...».

Hpobwu. (79 4.)

[IpencraBnenue o npobu Kak crocode
3anmucu 4actu BenuduHbl. OOBIKHOBEHHBIE
napobu. IlpaBwibHBIE W HENpPaBUIbHBIC
npobu. CMemanHas IpoOb; MpeACTaBICHUE
CMEUIaHHON JpoOu B BUAE HEMPaBUIBHOM
IpoOu U BBIJENICHUE LIEJIOW YacTu 4Yucia u3
HENpaBUWIBHOM npobu. M3o6paxenue apoodeit
TOYKaMU Ha 4YUCI0BOM mpsiMod. OCHOBHOE
cBoiictBo npobu. CokparieHne ApoOei.
[IpuBenenue 1podu kK HOBOMY 3HAMEHATEITIO.
CpaBHeHHE TpoOEii.

CnoxeHnue ¥ BbUMTaHHE ApoOeil.
YMHOXKEHUE u JIeJIeHNE Ipo0eit;
B3aUMHO-00paTHele Jpobu. Haxoxnenue

YacCTH 1IEJIOT0 U LEJIOr0 MO €ro YacTH.

Jlecarruunas 3aMncCh IpoOeii.
[IpencraBnenue necaTHUHON npodu B BUIE
0OBbIKHOBEHHOH. M300pakeHue OeCATUYHBIX
npoOell TOYKaMH Ha YHCIOBOM MPSIMOMU.

YUTATh U 3alHCHIBaTh, CPABHUBATH OOBIKHOBEHHBIE APOOH, Tpe/iaraTh,
000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI YIOPSIOYHBAHUS TPOOEH;
MOHMMATh ¥ TPABWIBHO VYIOTPEOISITh TEPMHHBI, CBS3aHHBIC
OOBIKHOBEHHBIMHU U JIECATUYHBIMU APOOSIMH;

MOJIEIUPOBaTh B Trpaduyeckol, NpeaMeTHOH Qopme, € TMOMOUIbIO
KOMIIBIOTEpA TIOHATHS M CBOICTBa, CBSI3aHHbIE C OOBIKHOBEHHOM
IpoObIo;

n300pakaTh OOBIKHOBEHHBIE APOOM TOUYKAMH Ha KOOPJIUHATHOMN MPSIMOI;
HCIOJIb30BaTh KOOPJAMHATHYIO MPSIMYIO JJIsi CPAaBHEHHUSI IpOOEH;
(dbopMynupoBaTh, 3alKUCHIBaTh C MOMOLIbI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOM JpOOH; HCIIOIH30BAaTh OCHOBHOE CBOWMCTBO JPOOH IJIs
COKpaIleHus Ipode  mpuBeeHHs IpoOdu K HOBOMY 3HAMEHATEIIO;
MPE/ICTaBIATh CMEIIaHHYI0 ApoOb B BUJIE HEMPAaBUIBLHOM M BBIACIATH
[ETYIO YacTh YMCJIa U3 HEMPABWILHOMN IPOOH;

BBINIOJHATh  apumeTnyeckue JAEUCTBUS C  OOBIKHOBEHHBIMH U
JNECSITUYHBIMA ~ IPOOSIMU; TPHUMEHATH CBOHCTBA apuU(METHYECKUX
JNEUCTBUM JIJIs1 pallMOHAJIM3AIIUHA BEIYMCIICHUN;

BBITIONTHATH MPUKHUJIKY U OIICHKY PE3YJIbTaTa BEIUUCICHH; TIpeiaraTh 1
MPUMEHSITHh PUEMBI IPOBEPKHU BBIUMCIICHUI;

C
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CpaBHEHHE IECSITHYHBIX IPOOCH.

Apudmernueckue NeNcTBUS C
JECATHIHBIMH JIPOOSMHU. OxpyrieHue
JECSITHUHBIX APOOEH.

MIPOBOJIUTH HCCIEAOBAHUS CBOWCTB ApOOEH, OMUpascCh Ha YHUCIOBBIC
AKCIEPUMEHTHI (B TOM UHKCIIE C TOMOIIBI0 KOMIIBIOTEPA);

pacro3HaBaTh HWCTHHHBIE U JIOKHBIE BBICKA3bIBaHUA O JpOOsX,
MPUBOJIUTh TPUMEPHI U KOHTPIPUMEPBI, CTPOUTH BBICKA3BIBAHUS H
OTPUIIaHMSI BHICKA3bIBAHUI;

peliaTh TEeKCTOBBIC 3a/1a4M, COACpKAIIUE IPOOHBIE NaHHbIC, U 3a/1a4l Ha
HaXOXKJCHHWE YacTH I€JIOT0 U IIEJO0r0 IO €ro 4YacTH, BBIABIIATL HX
CXOJICTBA U PA3INUUS;

MOJICTTMPOBATh XOJ PEUICHHs 3a/laddl C TIOMOIIBIO PHCYHKA, CXEMBI,
TaOJIHIIBI;

MPUBOJIUTh, pa3OUpaTh, OLIEHWBATH pA3IUYHBIC PEIICHHS,
pELIEHUI TEKCTOBBIX 3a/1aY;

KPUTHUYECKH OIICHWBATh IMOJIYYCHHBI pe3ylbTaT, OCYIIECTBIAThH
CaMOKOHTPOJIb, TIPOBEPSISI OTBET HA COOTBETCTBHE YCJIOBHUIO, HAXOJUTh
OIIMOKH;

MIPEACTABIATh JCCATUUHYIO IpoOh B BHUAC OOBIKHOBCHHOW, YWTaTh H
3aIUCHIBATD, CpaBHHBaTh  JIECATHYHBIE  JIpOOH, npeasarath,
000CHOBBIBATh U OOCYXKJATh CIIOCOOBI YIOPSIOYMBAHUS JIECATUYHBIX
apoOeil. m3o0pakaTh JECATUYHBIE OPOOM TOYKAMHM Ha KOOPAWHATHOM
MPSAMOI;

BBISIBJSITH CXOJICTBA W PA3IUYMS NMPABWI apU(PMETUUECKUX JCUCTBUUN C
HaTypaJbHBIMU YUCJIAMH M IECATUYHBIMU APOOSMHU, OOBACHSITH UX;
BBITIONTHSATH OKPYTJICHHUE IECATUYHBIX TPOOeii;

OTepUPOBATH IPOOHBIMH YHUCIAMHU B PEATHHBIX KU3ZHCHHBIX CUTYaIIHIX.

3aIIucu

Penrenue
TEKCTOBBIX
(8 u.)

3a1ad.

Pewenne TEKCTOBBIX
apudMeTHyeckuM  crocoboMm.  Pemienwme
JorHYecKuX  3ajmad.  Pemenue — 3amau
nepebopoM BCEX BO3MOXKHBIX BapUaHTOB.
Hcnonp30BaHue Mpu pelIeHruy 3a1a4d TabIuIl
U CXEM.

Pewenne 3aj1ad4, coaepKalux
3aBUCHMOCTH, CBSI3bIBAIOIINE  BETUYMHBI:
CKOpPOCTb,  BpEeMs, pacCTOSHHE;  LIEHA,
KOJIMYECTBO, CTOUMOCTb. Enunuibr

3a1a4

pelIaTh TEKCTOBBIC 3aJaul apU(PMETHUCCKUM CIIOCOOOM, HCIIOIh30BaTh
3aBHCHMOCTH MKy BEIMUNHAMH (CKOPOCTh, BPEMs, PacCCTOSHUE; TICHA,
KOJIMYECTBO, CTOMMOCTh U Jp): aHAIM3UPOBATH U OCMBICIUBATH TEKCT
3aa4n, MnepedopMyJIMPOBaTh YCJIOBHE, HW3BJICKaTh HEOOXOIUMBIC
JaHHBIC, YCTAHABIMBATH 3aBUCHMOCTH MEXIY BETUYMHAMHU, CTPOUTH
JIOTHYECKYIO LIEMOYKY PACCYXKICHUH;

MOJICTTMPOBATh XOJ PEUICHHs 3a/ladil C TIOMOIINBI0 PHCYHKA, CXEMBI,
TaOJIHIIBI;

KPUTHUYECKH OIICHUBATh IMOJIYYCHHBI pe3ylbTaT, OCYIIECTBIATh
CaMOKOHTPOJIb, MPOBEPSsST OTBET HAa COOTBETCTBHE YCIIOBHIO, HAXOIWTh
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W3MEPEeHHS:  Macchl, O00BbEMa,  IICHBI;
paccTosiHusl, BpeMEHH, CKopocTH. CBs3b
MEXIy €IWHHUIIAMH W3MEPEHUs KaXKIOoh

BCIIMYUHEI.
PemnieHre 0OCHOBHBIX 3a/1a4 Ha JPOOH.
IIpencraBnenue OaHHBIX B BHUAE
TaOJIHI, CTOJOYATHIX THAarPaMM.

OIINOKHU;

peliaTh 3a7a4n ¢ TOMOIIIBIO TIepedopa BceX BO3MOXKHBIX BApUAHTOB;
MOJIb30BaThCSl OCHOBHBIMH CMHHUIIAMH HM3MEPEHHS: IEHBI, MacChl;
pacCcTosaHud, BpEMCHH, CKOPOCTH; BbIPpAXKATb OAHU CAWHUIBI BCIINYNHBI
qyepes Ipyrue;

H3BJICKATbh, aHAJIM3UPOBATh, OLICHUBATDH I/IH(bOpMaI_II/IIO, MMpEACTABICHHYIO
B Tabimie, Ha CTOJIOYATON  JuUarpamMme, HHTEPIPETUPOBATH
MPCACTABJICHHLIC JAHHBIC, UCII0JIb30BATh JAHHBIC IPU PCIICHUHU 3aaa4.

Harngnnas
reomerpus. (30 4.)

Harnsanslie npeacraBnenus o gpurypax
Ha IJIOCKOCTHU: TOYKa, IpsmMasi, OTPE30K, Iy,
yrod, JoMaHas, MHOT'OYTOJIbHUK,
OKPY>KHOCTb, Kpyr. Yroa. IIpsmoii, ocTpsiii,
TYION Y Pa3BEPHYTHIN YTJIbL.

Jnuna OTpE3Ka, METpUYECKUE
€ IUHUIIEI JUIAHEL. JnuHa JIOMaHOMH,
MEepUMETp MHOTOyroibHukKa. M3mepenue u
IIOCTPOEHHUE YIJI0B c MTOMOILIBIO
TPaHCIIOPTHPA.

Harnsansle npeacraBnenus o gpurypax
Ha MJIOCKOCTH: MHOTOYTOJIbHUK;
MPSAMOYTOJIBHUK, KBAaJpaT; TPEYTrOJbHUK, O
paBeHCTBE QUTYP.

N3o0paxenue (uryp, B TOM 4uCiIe Ha
KJIET4aToN Oymare. [TocTpoenue
KOoHpuUrypamuii M3  YacTe  MpsMOH,
OKPY>KHOCTH Ha HEJIMHOBAHHOM M KJIETYATOMU
Oymare. Mcronb30BaHHE CBOICTB CTOPOH U
YIJIOB IIPSIMOYTOJIBHUKA, KBaApaTa.

ITnomane NPAMOYTOJIbHUKA "
MHOTOYTOJIbHUKOB, COCTaBJICHHBIX u3
NpSMOYTOJIBHUKOB, B TOM 4Hcie (uryp,
n300pakEHHBIX HAa  KJeT4atod Oymare.
EI[I/IHI/ILIBI HU3MCPCHUSA TUIOIIAIN.

Harmnsinaeie TIPEICTABIICHHS 0

MIOJIb30BATHCSl TEOMETPUYCCKUMHU TOHSATHAMHU: TOYKA, MPsMasi, OTPE3OK,
Jy4, Yrojl, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT;

UCTIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEPIINHA, CTOPOHA;
C MHOTOYTOJbHUKAaMH: yrojl, BEpIIMHA, CTOPOHA, JUAroHajib; C
OKPYKHOCTBIO: PaIuyC, TUAMETp, IEHTP;

UCII0JIb30BaTh CBOIMCTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBaJpaTa s
UX TIOCTPOCHHS, BEIYUCIICHHS TUIOIIAIN U IEPUMETPA;

BBIYUCIIAATh TEPUMETP U IUIOUIAaJb KBaJpara, MpsIMOYroJlbHUKA, (QUTYD,
COCTaBJIICHHBIX W3  TPSMOYTOJLHUKOB, B TOM 4ucie ¢uryp,
n300pakEHHBIX Ha KJIeT4aTon Oymare;

MOJIb30BAThCSl OCHOBHBIMH ~METPUYCCKHMH CIUHHUIIAMH  H3MEPCHUS]
JUIMHBI, TUTOIIA/IN; BBIPAXKaTh OJHU €IUHUIIBI BETUYUHBI Yepe3 APYTHe;
pacro3HaBaTh Mapajuielenuinea, KyO, HCIOJIb30BaTh TEPMUHOJIOTHIO:
BEpUIMHA, peOpo  TIpaHb, U3MEPEHHUsS; HAXOOUTh  H3MEPEHUS
napajienenumnesaa, Kyoa;

BBIYUCIIATH 00BEM KyOa, mapajuiesienunena Mo 3aJaHHbIM H3MEpPEHHSM,
MIOJT30BATHCS €IMHUIIAMU U3MEPEHUs 00bEMa,

pelaTh HECJIOXKHBIC 3aJ]aud Ha U3MEPEHUE T€OMETPUYECKUX BEIHYUH B
NPAaKTUYECKUX CUTYaAIUSX.

UCTIONIB30BaTh JIMHEWKY W TPAHCIOPTUP Kak WHCTPYMEHTHI IS
NOCTPOCHUSI U WU3MEPEHUS: U3MEPATh JUIMHY OTpE3Ka, BEIWYHHY YIJIa;
CTPOHUTH OTPE30K 3aJaHHOW JJIMHBI, YroJ, 3aJaHHOW BEIHYUHBI;
OTKJIAJbIBaTh LUPKYJIEM paBHbIE OTPE3KH, CTPOUTH OKPYKHOCTh
3aJJaHHOTO paJInyca;

n300pakaTh KOHPUTYpaLMU FeOMETPHUUECKUX (Uryp Ha HETMHOBAHHOU
W KJIeTyaTol Oymare (s craGOBUAAIINX); MpeJyiaraTh, OMUCHIBATh U
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MIPOCTPAHCTBEHHBIX dburypax:
NPSIMOYTOJIBHBI ~ Tapaienenumnen, Kyo,
MHOTOrpaHHUKHU. M300pakeHue mpoCcTeHImx
MHOTOTpaHHHKOB.  Pa3Béprkm kyba w
napajieenuienaa. Co3pnanue MoJeen
MHOTOTPaHHUKOB (M3 Oymaru, MPOBOJIOKH,
MJIACTHIIMHA | JIP.).
O0BéM

napaiesienunena, KyOa.
n3MepeHus oobEMa.

MPSIMOYTOJIBHOTO
Enmnanner

00CyX1aTh CTIOCOOBI, aJITOPUTMBI IIOCTPOCHHUS;

pacmo3HaBaTh W M300pakaTh HAa HEITMHOBAHHOW M KjeT4yaTtoil Oymare
MPSIMO#, OCTPBIH, TYMOU, pa3BEPHYTHIN YIIIbI (A1 CIIaO0BUIAIINX ), (715
cienbix oOyyaromuxcst u300pakaTh M3ydaemble YIiibl B mpuOope s
MMChbMa 110 OpaiiiTio); CPaBHUBATH YTJIbI;

NOHMMATh M HCIOJIb30BaTh NPU PEIICHUM 3a/1a4 3aBUCHMOCTH MEXIY
eMHUIIAMH  METPHUYECKOW  CHCTEMBI ~ Mep;  3HAKOMHUTBCS  C
HEMETPUYECKUMH CUCTEMaMH Mep; BbIpaXaTh JJIMHY B PAa3IUYHBIX
€IMHUIAX U3MEPEHUS.

MPUBOANUTH TPHUMEPHl OOBEKTOB PEATHHOTO MHUpPA, UMEIOMHX (HopMy

MHOIOYI'OJIbHUKA,  IPSIMOYTOJIbHMKA,  KBajpara,  TpPEyroJibHUKa,
OLICHMBAaTh WX  JIMHEHHBIE  pa3Mepbl.  BBIUHUCIATH:  IEPUMETP
TPEYrOJbHUKA,  IPSIMOYIOJIbHHKA,  MHOTOYIOJBHUKA;  ILIOLIAb
MPSIMOYTOJIbHUKA, KBaJApaTa;

n300pakaTh  OCTPOYrOJbHBIC, MPSIMOYTOJbHBIE U  TYNOYTOJbHbIE
TPEYTOJIbHUKHY;

CTPOUTh Ha HEJIMHOBAaHHOM W KieTdyaTod Oymare KBajgpaT u
MPSIMOYTOJIBHUK C 3aJaHHBIMH JJTMHAMHU CTOPOH (U1 CIabOBHASINNX ),
(st cmembIx  OOydaroUIMXCs M300pakaTh H3ydaemble (QUIYpbl B
npubope Ui  TUChMa IO  Opailiito). HcclIeAoBaTh  CBOMCTBA
NpSAMOYTOJbHMKA, KBaJpaTa IyTEM OKCIIEpUMEHTa, HaOJIroAeHus,
U3MEpEeHUus, MOJENUPOBAaHMs; CpaBHHUBATh CBOMCTBAa KBajapaTra H
PSMOYTOJIbHHUKA

pacrno3HaBaTh VCTUHHbBIE u JIOKHbBIE BBICKa3bIBAaHUS 0
MHOTOYTOJIbHUKAX,  NPUBOAUTH  THPUMEpPbl U  KOHTPIPUMEDPHI.
UCCIIEIOBATh 3aBUCUMOCTD IIJIOLIAAN KBaApaTa OT AJIMHBI €0 CTOPOHBI;
BbIpa)XaTh BEIIMYMHY IUIOUIAJM B PA3IUYHBIX EIUHHUIIAX H3MEPEHHS
METPUYECKON CHCTEMbI Mep, MOHUMAaTh M HCIOJIb30BaTh 3aBUCUMOCTHU
MEXy METPUUYECKUMU eIMHUIIAMU U3MEPEHUs TIOLIA IH;

3HAKOMUTHCSA C TMPUMEpaMU MPUMEHEHMs IUIOIIAag U IepuMeTpa B
NPaKTUYECKUX CUTYyalUsX. peliaTh 3aJayd M3 peaJibHOW >KH3HH,
npeJiaraTh 1 00CYX1aTh pa3IMyuHble CIIOCOOBI PeleHus 3a/ay.
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[ToBTOpEHUE u
o6o6menue. (10 4.)

[ToBTOpEHHE OCHOBHBIX MOHSATHUA U
METOIOB Kypca 5 Kkiacca, o00oOuieHue
3HaHW.

000011aTh ¥ cUCTEMaTHU3UPOBATh 3HAHUSA MO0 KypCy MaTeMaTUKH S5 Kiacca,
BBIYHCTIATh 3HAUCHUS BBIPAKEHUH, COAEpIKAlIUX HATypalbHbIC YHCTIA,
OOBIKHOBEHHBIC M JIECATUYHBIC IPOOH, BBINOJHATH MPEOOpa3OBaHUS
qHCelT;

BBIOMpATh CIIOCO0 CpaBHEHMSI YKCE, BHIYUCICHHH, TPUMEHSATH CBOMCTBA
apumeTnyecKux NEeHCTBUH ISl pallMOHAIN3AINN BEIUYMCIICHHUIA,
OCYIIECTBIISITh CAMOKOHTPOJIb BBIMOIHIEMbIX IEUCTBUN U CAMOIIPOBEPKY
pe3ynbTaTa BEIYUCICHUN;

pemarh 3aJadd U3 pEATbHON KHU3HU, NPUMEHSATh MaTeMaTHYeCKHe
3HAHUS JUIA PelleHus 3aa4 U3 IPYruX y4eOHbIX NPEIMETOB;

pemath 3a7a4d pa3sHbIMUA CHOCO0aMHU, CPAaBHUBATH CHOCOOBI pEIICHUS
3aJ1auu, BEIOMPATh PariOHAIBHBIN CITOCO0.

6 KJIacc

(5 yacoB B Heae10, Bcero 170 yacon)

Ha3Banue pa3aena
(TeMbI) Kypca
(4HCJ10 4aCOB)

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4ar0IHXCS

HarypanbHbie
gucna. (30 4.)

Apudmernaeckue JIEHCTBHSI c
MHOT'O3HAYHBIMHU HaTypaJIBHBIMI/I qucJiaMu.
UucnoBble BBIpaXEHUSA, MOPSIOK ACHCTBHM,
UCIOJIb30BaHUE CKOOOK. Mcnonb30Banue mpu

BBIYHCIICHUAX MEPEMECTUTEIIBHOTO u
COYETATEILHOIO  CBOMCTB  CIOXKEHHS U
YMHOXEHUS, PACIPEACITUTEIBHOIO CBOHCTBA
yMHOXKeHUs.  OKpyrieHne  HaTypalbHBIX
YuCell.

Jemurenn U KpaTHBIE  YHCTA;
HanOOJIBIINI o0 it EJTATEND u
HauMeHbIllee ooOmee KpaTHoe. JlemuMocTh
CyMMBI W TpousBeneHus. Jlenenue ¢
OCTaTKOM.

3HaTh M IOHUMAaTh TEPMHHBI, CBA3AHHBIE C PAa3JIU4YHBIMH BHJIAMHU
YHCelNl U coco0aMu UX 3alUCH, TEPEXOIUTh (€CII 3TO BO3MOXKHO) OT
OJIHOM (DOPMBI 3aITUCH YHCIIa K IPYTOM;

CpaBHHMBATh W YIOPSAOYMBATH IIEJIbI€ YHUCIIA, OOBIKHOBEHHBIE U
JEeCSTUYHbIE TPOOH, CPAaBHUBAThH YKCIIA OJHOTO U Pa3HbIX 3HAKOB;
BBIMIOJIHSATh,  COYeTass  YCTHbIE UM  IHUCbMEHHBIE  MPHUEMBI,
apudmeTnyeckue JACUCTBUA C HATYpaJbHBIMU U IEJBIMH YHCIIaMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU APOOSIMH, TMOJIOKUTECIHHBIMU U
OTPULIATEIIbHBIMU YU CIIAMY;

BBIYUCIIATH 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUMN, BBITIOJHATh MPUKUAKY U
OLICHKY pe3yJbTaTa BBIYUCICHUN; BBINOIHATH MpeoOpa3zoBaHUs
YHCJIOBBIX BBIPQXEHUI HAa OCHOBE CBOWCTB apuU(METHUYECKUX
EWCTBHIA;

COOTHOCUTH TOYKY Ha KOOPAMHATHOM HPSIMOM C COOTBETCTBYIOLIUM
el ynuciaoM U n300paxaTh YMCiIa TOUKAMHU Ha KOOPAUHATHOM TIPSMOI,
HAXOJIUTh MOJYJIb YHUCIIA;
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OKpYIJIATH IIeJible 4YMciia U JIeCATUYHbIE JpoOH, HaXOIUTh
NpUOJIMIKEHUS YHCET;

BBIMIOJHATh  apUPMeTHUeCKue  JIeHCTBUS C  MHOTO3HAYHBIMU
HATYpaJIbHBIMU YHCIIAMHU, HAXOJUTh 3HAYCHHS YUCIOBBIX BBIPAKECHUI
co ckoOkamMu M 0e3 CKOOOK; BBIUMCIATH 3HAUEHHUS BBIPAKCHUH,
COJIeprKalINX CTEIICHH,

UCIIOJIb30BaTh ~ NPU  BBIUMCICHHUSIX  [EPEMECTUTENbHOE |
coueTaTelbHOe CBOWCTBa CIIOKCHHUS " YMHOXEHHUS,
pacnpenenuTeIbHOe CBOMCTBO YMHOKEHUSI OTHOCUTEIHHO CIIOKEHUS,
CBOMCTBA apu(METUUCCKUX JICHCTBHIA;

UCCJICIOBATh YHCIIOBBIE 3aKOHOMEPHOCTH, MPOBOAUTH YHCIOBHIE
9KCIIEPUMEHTBHI, BBIIBUTATh U 00OCHOBBIBATH TMITOTE3HI;
dbopMyITUpOBaTh OMpECIICHUs JASIUTENs] U KPATHOTO, HauOOJBIIETO
o0uiero nenuTenss U HaUMEHbBIIEro OOIIero KpaTHOTO, MPOCTOro U
COCTaBHOTO YHCEJN; HCIIOIH30BATh 3TH TOHATHUS MIPH PEIICHUH 3a]1a4;
MPUMEHSTH aJITOPUTMbI BEIYUCIICHUS] HAUOOIBIIET0 OOIIEro JeIUTeNs
U HAUMEHbBIIEro OOIEro KpaTHOrO JBYX YHCEN, alTOPUTM
pa3IoKEeHUs YKciia Ha MIPOCThIE MHOKUTEIH;

UCCJIEIOBATh CBOMCTBA IETUMOCTH CyMMBI M IIPOW3BEICHUS YHCENT,
MPUBOJIUTH PUMEPHI YHCEIl C 3aJJaHHBIMU CBOIICTBaAMH, paclio3HaBaTh
BEpHBIC U HEBEPHBIC YTBEP)KIEHUS O CBOMCTBAX YHCEI, OMPOBEPraTh
HEBEPHbIE YTBEP)KJIEHUS C IIOMOILIbIO KOHTPIPHUMEPOB;
KOHCTPYHPOBATh MaTeMaTUYECKUE MPEIOKEHHUS C TIOMOIIBIO CBI30K
«H», «UITH», KECIH. .., TO...»;

pemath TEKCTOBBIC 3aJaud, BKIIOYAIOIINE TIOHATUS JCITUMOCTH,
apudMETUYECKUM  CIOCOOOM,  HMCIOJIB30BaTh  Iepedop  Bcex
BO3MOXKHBIX BApHAHTOB;

NPUBOJUTH, pPa3dHpaTh, OLICHUBATH pA3JIMYHBIC PEIICHUS, 3aIMUCH
pELICHUI TEKCTOBBIX 3a/1a4;

KPUTHYECKH OLIEHUBAThH MOJIYYEHHBIM pe3yibTaT, HAaXOIUTh OLIMOKH,
OCYIIECTBIISITh CAaMOKOHTPOJb, TMPOBEPssE OTBET HAa COOTBETCTBUE
YCIIOBHIO.

Hpobu. (78 4.)

OObBIKHOBEHHAasT  ApOOBb,
CBOMCTBO JpoOM, COKpalieHue

OCHOBHOE
TpOOeH.

CpaBHUBATh M YNOPSAIOYUBATH JpoOHU, BHIOMpATh CIOCOO CpaBHEHHS
TIpo0eit;
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CpaBHEHHE W YHOPSIOYMBAaHUE JPOOEH.
Pemrenue 3amau Ha HaXOXKIEHUE YacTH OT
LeJ0ro M 1enoro mo ero yactu. J[poOHoe
YUCIIO0 Kak pe3ynbTaT JIeTICHUSL.
[IpencraBnenue necaTUUHON npoOu B BHUIC
OOBIKHOBEHHOH JpoOW H  BO3MOXHOCTb
MpEeACTaBICHUS OOBIKHOBEHHOUW ApOOH B BHUJIC
JIECATUIHOM. JlecaTuuHbIie Ipoou "
MeTpuYecKas cucrema Mep.
ApudmMernueckue IEUCTBUS W YHUCIOBBIC
BBIPaXKCHHUS c OOBIKHOBEHHBIMU u
JECSITUYHBIMU IPOOSMHU.

OtHomieHue. JleneHne B JaHHOM
OTHOILIEHUMU. Macura0, MIPONOPIUSL.
IIpuMeHeHHe TPONOPLMM IIPU  PEIICHUU
3a/1a4.

Ilonatune mnpoueHra. BeruucieHue
MPOLICHTA OT BEJIMYMHBI U BEJIMYHUHBI 1O €€
MIPOLICHTY. Bripaxxenue MPOLICHTOB
NEeCSITUUHBIMHU Opo0simu. Pernenue 3amau Ha
MPOLICHTHI. BbIpakeHre OTHOIIEHUS! BETUYHH
B IIPOIICHTAX.

[TonoxurenbHble W OTpHUIATEIbHBIC

yucna

[lonoxurenpHple W OTpULIATEIbHBIE
yucna. Ilenpie uwcma. Moapynas 4yuciha,
TrEOMETPUUYECKAs MHTEpPIpETAlHsd  MOAYJIA
YJucIa. N3o6pakenne qHUCe Ha
KOOPAMHATHOU IPSAMOM. UYucnossle
MIPOMEXYTKH. CpaBHeHHne YHUCEN.
Apudmernueckue NefcTBUS c
MOJIOKUTEIBHBIMM U OTPULATEIbHBIMHU
YHCIIaMU.

[TpsimoyronbHasi cuctemMa KOOpJIMHAT

MPEACTABISITh JIECATHYHBIE IPOoOU B BHJIE€ OOBIKHOBEHHBIX APOOCH M
OOBIKHOBEHHBIC B BHUJE JECATHYHBIX, HCIIOJIb30BaTh SKBHUBAJICHTHBIC
NpelICcTaBieHUs JApPOOHBIX YHCEN TPU WX CpPaBHEHUHU, IIpH
BBIYHCIICHUSIX;

UCIOJIb30BaTh JECATHYHBIE IpOoOM MpH MpeoOpa3oBaHUM BEIMYUH B
METPUYECKOMN CUCTEME MED;

BBIMIOJHATh apuMeTndeckue JAeWCTBUA C OOBIKHOBEHHBIMH H
JECATHYHBIMU IPOOSMU;

BBIUUCIISATh 3HAYCHHS BBIPAKEHUH, COJAEpIKAIIMX OOBIKHOBEHHBIC H
JECATUYHBIC TPOOH, BBIMOJHATH IpeoOpa3oBaHus ApoOel, BHIOUpaTh
croco0, MPUMEHSTh CBOWCTBA apU(PMETHUECKUX JCUCTBHNA IS
palMoOHaNU3alluy BEIUMCIICHU;

COCTaBIISITh OTHOIICHHWS ¥ TPOMOPIUU, HAXOAUTH OTHOIICHHUE
BEJIMYUH, IETUTh BEIMYMHY B JAHHOM OTHOILIECHUU;
HAaXOJWTh  JKCIEPUMEHTANIBHBIM  MYTEM  OTHOIICHUE
OKPYKHOCTH K €€ THaMeTpy;

WHTEPIPETHPOBATh MACIITA0 KaK OTHOIICHUE BEJIWYWH, HAXOIHUTh
Maciitad T1JaHa, KapTbl M BBIUMCISATH PACCTOSHUA, HCIONb3YS
Macirao;

OOBSACHATh, YTO TaKOE€ IMPOICHT, YMOTPeOIATh OOOPOTHI pedH CO
CJIOBOM «ITPOLICHT;

BbIpaXKaTh IPOLEHTHI B IpoOsAX U JpoOH B MPOLEHTaX, OTHOLICHHE
JBYX BEJIMYMH B IPOIEHTAX;

BBIUUCIIATH MPOIEHT OT YKCJIa U YUCIIO MO €ro MPOLEHTY. OKPYIJIAThH
JIpOOH U IPOLIEHTHI, HAXOAUTH MIPUOIMKSHUS YUCEIT;

pemath 3aJaud Ha YacTH, MPOIEHTHI, MPOIMOPLUHU, Ha HaXOXKJIECHUE
npoOu (IpOIeHTa) OT BEIWYMHBI W BEIWYUHBI TO €€ apodu
(mporieHTy), Apodu (MporieHTa), KOTOPBIA COCTABIISICT OJHA BEJIMYMHA
OT JIpyroi;

OPUBOIUTH  TPUMEPHl  HUCIOJIB30BAaHUSA B
MOJIOKUTEIBHBIX U OTPUIATEIIBHBIX YUCEIT;
n300paxkaTh LIeNble YHUCIIa, TOJO0KUTENbHbIE U OTpULIATEIbHbIE YHCTIa
TOYKAMH Ha YHCIIOBOU MPSIMOM, UCTIOIB30BaTh YHCIOBYIO MIPSMYIO IS
CPaBHEHHUS YHUCEIL;

JUIAHBI

peaTbHOM  KU3HU
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Ha IuiockocTH. KoopauHatel TOYKHM Ha IPUMEHATh IIPAaBHJa CPABHEHMs, YINOPAJOYMBATH IICJIbIE YHCIIA;
IIJIOCKOCTH, abcrcca W OpJMHAaTa. HaxXOJUTb MOJYJIb YHUCIIA;
Iloctpoenne  Touek  u ¢uryp  Ha (GopMynHpoBaTh MpaBWJa BBIYUCIECHUS C TOJOXKHUTEIbHBIMH U
KOOPJAMHATHOM IIJIOCKOCTH. OTPULIATEIIBHBIMUA ~ 4YMCJIAMH, HAXOAUTb  3HAYEHUs  YHUCIIOBBIX
BBIDQKCHUM, CONEP)KAIUX JEHUCTBUS C  IOJIOKUTEIbHBIMU U
OTPHULATENILHBIMH YHCIIAMU;
IPUMEHATh CBOWCTBA CIOXKEHUS U YMHOXKEHUS JUIsl IpeoOpa3oBaHus
CYMM U IIPOU3BEIACHUM;
NPUBOJNTh, pa3dupaTh, OLEHHUBATH pA3HYHBIC PEIICHUS, 3aluch
pEILIeHNI TEKCTOBBIX 3a]1a4;
U3BJICKaTh UH(GOPMAIMIO U3 TAOIUI] U JHAarpaMM, HHTEPIPETUPOBATh
TaOJMYHBIE JAaHHBIE, OINpPENEeNATh HauOoJiblllee M HAaUMEHbIEe U3
IIPEJICTaBICHHBIX JaHHbIX;
OOBSICHATh M WUIIOCTPUPOBATH IOHATHE NPSMOYTOJbHOW CHUCTEMBI
KOOPJAMHAT Ha IUIOCKOCTH, UCIIOIb30BATh TEPMUHOJIOTHUIO; CTPOUTH HA
KOOPDIMHATHOM IUJIOCKOCTM TOYKM MU (QUIYypsl 1O 3aJaHHBIM
KOOpPJIMHATAM, HAXOJAUTh KOOPAUHATHI TOYEK.
bykBeHHBIE [Ipumenenne OykB I 3amucH UCTONB30BaTh OYKBBI st  00O3HAUEHHWs] YHWCEN, NpU  3alucu
BbIpakeHusl. (6 4.) MaTEeMaTHYECKHUX BBIPAKCHUN u MaTEMaTHYECKUX YTBEP)KICHUH, COCTABIATh OYKBEHHBIE BBIPa)KEHUS
npeiokeHuil. CBoiicTBa apupMeTHYECKUX 10 YCJIOBUIO 3a7a4U;
NecTBUM.  DyKBEHHBIE  BBIpDOKEHHS WU HCCJIEIOBATh HECIIOJKHBIE YMCIIOBBIE 3aKOHOMEPHOCTH, MCIIOJIBb30BaTh
YHUCJIOBbIE IIOJICTAHOBKH. bykBeHHbIE OYKBBI JUIS UX 3aIUCH;
paBEHCTBA,  HAXOXKICHHE  HEU3BECTHOIO BBIUUCIIATh UYUCIIOBOE 3HA4YEHHWE OYKBEHHOI'O BBIPAKEHUS IpHU
KOMIIOHEHTA. DopMyiIbI; (bopmybI 3aJJaHHbIX 3HAYEHUSIX OYKB;

nepuMeTpa W IUIOMIAJW TPSMOYTOJIbHUKA,
KBajpara, 00bEéMa mapasuienenumena u Kyoa.

3anuchiBaTh (OPMYINBL: MEepUMeTpa W IUIOIMAAN MPSIMOYTOJIbHUKA,

KBaJpaTa; JUIMHBI OKPYKHOCTH, IUIOIIAJM KpYyra; BBIIOJHATD
BBIYUCIICHHUSI 110 3TUM (hopmyInam;

COCTaBIATh  (OPMYINBI,  BBIPAXKAIOIIME  3aBHUCHUMOCTH  MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, pACCTOSHHUE; II€HAa, KOJIMYECTBO,

CTOMMOCTb; MMPOU3BOUTEIHLHOCTD, BpeMs, 00BEM pabOTHI; BHITIOTHATH
BBIYUCIICHHUSI 110 3TUM (hopmyInam;
HAXOJIUTh HEU3BECTHBIN KOMITOHEHT aprU(PMETHUECKOTO JEHCTBHUS.

Penrenune TeKCTOBEIX
3a7ad4. (8 4.)

Pemenne
apu(pMETHIECKUM

TEKCTOBBIX
CIIOCOOOM.

3az1a4
Pemenue

peliaTh MHOTOIIArOBBIC TEKCTOBBIE 3aJa4d  apU(PMETHUYCCKHM
CII0COO0M;
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JOoTMYecKMX  3adad.  PemieHwe — 3amay
nepebopoM BCeX BO3ZMOXKHBIX BApUAHTOB.

Penrenue 3a;ad, coAepKaIImx
3aBUCHUMOCTH, CBS3bIBAIOIIINX BCIIMYHNHBIL:
CKOpOCTb,  BpEMs,  paccTOsHUE;  IIeHa,
KOJIMYECTBO, CTOUMOCTB;
MIPOM3BOIUTEIHHOCTD, BpeMs, 00bEM PabOTHI.
EI[I/IHI/II_IBI HU3MCPCHUA: MACChI, CTOUMOCTH,
paccrosiHusi, BpeMeHH, CcKopocTu. CBs3b
MEXIYy €IWHHULIAMU U3MEpPEeHHsS  KaxIoi
BCIIMYNHBI.

Pemenne  3amady, CBS3aHHBIX C
OTHOIICHUEM, IpOoNnopuuOHaJIbHOCTBIO
BEJIMYMH, MPOLEHTaMH; PELICHHE OCHOBHBIX

pemaTh 3aa4d, CBS3aHHBIC C OTHOIIEHUEM, MPONOPIHUOHATBEHOCTHIO
BEJIMYMH, TPOIEHTAaMH; peliaTh TPU OCHOBHBIC 33/ladydl Ha JPOOU U
MIPOIICHTHI;

pemiath  3ama4yd, COAEpIKAIME  3aBUCHMOCTH,  CBS3BIBAIOIINE
BCJIMUMHBI: CKOPOCTh, BpEMs, pacCTOsSHWE, IIeHa, KOJUYECTBO,
CTOUMOCTh;  MPOU3BOJUTEIBHOCTh, BpeMs, O00bEMa  paboTHI,
UCTIONIB3YST  apU(PMETHYECCKHE JICHCTBHS, OLCHKY, HPHKUIKY;

MOJIb30BATHCS SAMHHUIIAMUA U3MEPEHUSI COOTBETCTBYIOLIUX BEITUYHH;
COCTaBIISITh OYKBEHHBIE BRIPAKCHHUS 10 YCIIOBHUIO 33/1a4H;

W3BJICKaTh MHGOpPMAIMIO, TPEICTABICHHYI0O B TaOmWIax, Ha
JIMHEHHON, cTosnbuaTon U KpYTrOBOM JuarpaMmMax,
UHTEPIPETUPOBATH MPECTaBICHHbIE JaHHbIE; UCIIOIb30BaTh JAHHbIE
IpU PEIICHUU 33]1aY;

MPEACTABISITh UHPOPMALMIO C TOMOIIBIO TaOnwI (IS CJICTBIX H

3a/1a4 Ha ApOoOU U TIPOIICHTHI. Ca0OBUASIIMX), JIMHEHHOW W  cron04yarod jmuarpamm  (Juist
OueHka © TIPpUKHUIIKA, OKPYTJICHUE C1a00BUIAIINX ).
pe3yibTara. CocraBnenue OYKBEHHBIX
BBIPKEHUI MO yCIOBHIO 33]a4u.
[IpencraBneHre MaHHBIX C TOMOIIBIO
TalJIHIL u JarpaMM. Cronbuarsle
IUarpamMMbl: YTEHHE W MOCTpoeHue. UTeHue
KPYTOBBIX JHATrPaMM.
Harnsanas Harnsansie MpeICTaBICHUS 0 pacmo3HaBaThb Ha 4YepTekax, pHUCYHKaX Cclay4al B3aUMHOTO
reomerpus. (38 4.) ¢urypax Ha IJIOCKOCTH: TOYKa, MpsMasi, pacCIIOJIOKEHUS JBYX NPSMBIX;
OTpPE30K, ayd, yTroJl, JIOMaHasl, n3o0paxaTb C  TMOMOIIBIO  YEPTEKHBIX  MHCTPYMEHTOB  Ha
MHOTOYTOJIbHUK, YeThIPEXYTOJbHUK, HEJIMHOBAHHOM M KjeTuaTol Oymare JBe MepeceKaroluecs MpsMble,

TPEYTOJIbHUK, OKPY>KHOCTh, KPYT.

B3anmHoe  pacmosiokeHwe ~— JABYX
MpsAMBIX Ha IIJIOCKOCTH, napajICJIbHBIC
npsiMble,  MEPHEHIUKYISpPHbIE  TpSMBbIE.
N3mepenne pacCTOSHHI: MEXAY JIBYMs
TOYKaMH, OT TOYKH JO TpSIMOH; JJIMHA
MapuipyTa Ha KBaJIpaTHOM CeTKe.

M3mepenne M NOCTPOEHUE YIIIOB C

JBE TMapaUIeNbHBIC MPSMBIC, CTPOUTH MPSAMYI0, TMEPICHIUKYISIPHYIO
JaHHoOW  (mis  crmaboBUASIIMX), (UIsT  CHAENBIX  OOYYaroIIMXCs
BBINOJIHATH MIOCTPOEHUE B IIPHOOpE ISl MUChbMa 0 Opailinio);
NPHUBOJIUTL TMPUMEPHl  MAPAUICITBHOCTH M MEPHCHIUKYISIPHOCTH
IPSIMBIX B IIPOCTPAHCTBE;

pacno3HaBaTb B MHOTOYTOJIbBHHKaXx
napaJuieNbHbIE CTOPOHBL;

H300paxxarth MHOTOYTOJTBHUKH c

NEPIEeHIUKYISpHbBIE U

napaJjICJIbHBIMU,
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ITOMOUIBIO TPaHCIOPTHPA. Buner
TPEyrOJIbHUKOB: OCTPOYTOJIbHBI,
MPSMOYTOJIbHBIM, TYIOYTOJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU.
YeTbIpEXYroNbHUK, IIPUMEPBI
YETBIPEXYTOJILHUKOB. [IpssMOYyTOJIbHUK,
KBaJpaT: HCIOJIb30BAHUE CBOMCTB CTOPOH,
YIJIOB, IUaroHaieu. N3o6paxenue
reOMEeTpUUYECKUX (Uryp Ha HETUHOBAHHOU
Oymare ¢  HCIOJB30BaHMEM  LIMPKYJ,
JUHENKY, YroJIbHUKA, TPaHCIIOPTHPA.

[TocTpoenust Ha KieTyaToi Oymare.

[IepumeTrp mHOroyroapHuka. [londarue
wiomaad QUrypel; €AUHHULBI H3MEpPEHUS
IUIOILIAIH. [Tpubmmxénnoe U3MEpPEHHE
wiom@aau Guryp, B TOM 4ucie Ha KBaJpaTHOM
cetke. [lpubmmkéHHOE W3MEpEeHUE JUIMHBI
OKPY>KHOCTH, TITOIIAHN KpyTa.

CummeTpusi: LEeHTpajbHas, OceBas U

3epKajbHas CHMMETPHH. [TocTpoenue
CUMMETPUYHBIX (Uryp.

Harnsnnere IpEeACTaBICHHS 0
MIPOCTPAHCTBEHHBIX ¢durypax:

napajuleNenune], Kyo, Nnpu3Ma, MUpamMujia,
KOHYC, IMJIMHID, Iap u cepa. M3o0paxenue
IPOCTPAaHCTBEHHBIX ¢buryp. [Tpumepst
pa3BEPTOK MHOTOTPAaHHUKOB, MMJIMHIApPA U

KOHYCA. Co3nanue MoJeen
NPOCTPAaHCTBEHHBIX  Quryp (u3 Oymaru,
MIPOBOJIOKH, TIIACTHJIMHA H JIP.).

Iloustue 00BEMa; e IMHULIBI

n3MepeHus 00béma. O0BEM TPAMOYTOIBHOTO
napaienenurnesa, Kyoa.

NEePIEHANKYIISIPHBIMI CTOPOHAMH;
HaXOJUTh PAaCCTOSIHUE MEKIY ABYMSI TOUKAaMH, OT TOYKH 10 MPSIMOM,
JUTMHY TTyTH Ha KBaJIPAaTHOM CETKE, B TOM YUCIIC UCTIONB3Ys IUPPOBBIC
pecypcesr;

n300pakaTh Ha HEJIMHOBAHHOW M  KieTryato Oymare (s
CIa0OBUISAIINX), C UCIOJb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTHIPEXYTONLHUKN C 3a/JIaHHBIMHA CBOWCTBAMH: C TapajUieIbHBIMHU,
NEPHEHANKYIIIPHBIMY, PABHBIMA CTOPOHAMH, NPSAMBIMHU yIIIaMH U 1D,
paBHOOEIPEHHBIN TPEYTOJbHHUK;

npeIarath ¥ 00CyKIaTh CIIOCOOBI, AITOPUTMBI TOCTPOCHHST,

UCCJIEI0BATD, WCIIONb3YS SKCIIEPUMEHT, HaOI0IeHueE,
MOJIeJIMPOBaHUE, CBOMCTBA MPSAMOYTOJbHUKA, KBaJpaTa, pa3duBaTh Ha
TPEYTOJIbHUKY;

000OCHOBBIBaTh,  OMpOBEpraTb €  MOMOUIbIO  KOHTPIPUMEPOB

YTBEPXKJICHUS O TIPSIMOYTOJIbHUKE, KBaJIpaTe, paclio3HaBaTh BEPHbIC U
HEBEpHbIE YTBEPIK/ICHUS;

U3MEPSITh U CTPOUTH C IOMOILBIO TPAHCIIOPTHUPA YTJIbI, B TOM YHUCIIE B
MHOTOYTOJIbHUKE, CPAaBHUBATh YIJIbI, pAaClO3HABaTh OCTpPbIE, MPSMEIE,
TyTNbI€, pa3BEPHYTHIEC YIIIbL;

pacro3HaBaTh, HM300pakaTh  OCTPOYTOJIBHBIM, MPSMOYTOJIbHBIN,
TYIOYTOJIbHBIH, paBHOOEPEHHBIN, pABHOCTOPOHHHI TPEYTrOJIbHUKY;
BBIUUCIISATh MEPUMETP MHOTOYTOJbHHUKA, IUIOIIAJh MHOTOYTOJIbHHUKA
pazOueHueM Ha MPSMOYTOJIBHUKH, Ha PaBHBIE (PUTYPHI, NCTIOIH30BAThH
METPUYECKUE €IUHULIBI U3MEPEHHUS UTUHBI U TJIOLIA/IH;

UCTOJB30BaTh MNPUOMIDKEHHOE W3MEpeHHe JUIMH | IUIOIIAJeH,
npuOIIKEHHOE U3MEPEHUE ATUHBI OKPYKHOCTH, TUIOIIAIU KPYTra;
pacmo3HaBaTh Ha 4YepTekax M H300paKEHUsX, M300pakaTh OT PYKHU
(st cIaboBUIAIINX), CTPOUTH C TOMOIIBIO MHCTPYMEHTOB (Hrypy
(OTpe30K, JIOMaHyl0, TPEYroJbHUK, MPSIMOYTOJIbHUK, OKPYKHOCTH),
CHUMMETPUYHYIO JAHHOW OTHOCHUTEJILHO MPSIMOM, TOUKH;

NPUBOJNUTH TPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpPA, HMEIOMIUX
bopMy HM3yYEHHBIX T'€OMETPUUYECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX
buryp. HaxXOAWTh TPUMEPHl CHUMMETPHUH B OKpPYXKAIOIMIEM MHUpE.
MOJIEJIMpOBaTh W3 Oymaru  1Be  (QUTYphl, CHMMETPHYHBIE
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OTHOCHTEJIBHO MPSIMOH; KOHCTPYHPOBATh reOMETPHUYCCKUE
KOH(UTypaluu, HCHOJb3ys CBOHCTBO CHMMETPHH, B TOM YHCIE C
MTOMOIIBIO ITU(POBBIX PECYPCOB;

® yCClIeZIoBaTh CBOMCTBA M3YUEHHBIX (DUTYp, CBSI3aHHBIE C CUMMETPHEH,
UCTIONB3Ys SKCIIEPHUMEHT, HaOJII0/ICHHE, MOJICITUPOBAHHE;

® 00OCHOBBIBATH,  OIpOBEpraTb €  MOMOIIBIO  KOHTPIPUMEPOB
YTBEPXKICHHUS O CHMMETPUH (PUTYD;

® pacro3HaBaTb Ha YEpTeXax, pPHUCYHKaX, OINHUCBHIBaTh MHPaAMHLIY,
npu3My, UWIMHApP, KOHYyC, MIap, HM300paxarb WX OT pykd (aus
C1a00BUIAIINX ), MOJICITUPOBATh U3 OyMaru, IIACTHJIMHA, TPOBOJOKH
W JIp;

® IPHUBOAWTH MPHUMEPHl OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIOIINX
(opMBI HA3BaHHBIX TEI;

® UCIOJh30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBaHUE,
BBICOTA, PAJNyC U AUAMETP, Pa3BEPTKa,

® u3yuyaTh, WCIIONB3Ysl OKCIIEPHUMEHT, HaOIIOJCHUE, W3MEpEeHHE,
MOJICIIUPOBAHKE, B TOM YHCIIE KOMITBIOTEPHOE, U ONUCHIBATH CBOWCTBA
Ha3BaHHBIX TEJI, BBISBIATH CXOACTBA M PA3IMUUs: MEXIY MUPAMUAION
U IPU3MOI; MEXY IIMJIMHAPOM, KOHYCOM U IIApOM;

® pacro3HaBaTh pPa3BEPTKU  Mapajuiesienunena, Ky0a, MPH3MBI,
NUpaMUbl, KOHYCa, IMJIMHApA; KOHCTPYUPOBATh JAHHBIC Tejla W3
pa3BEPTOK, CO37aBaTh UX MOJIEIIH;

® CO03/1aBaTh MOJIENIM  TNPOCTPAHCTBEHHbIX ¢uryp (W3 Oymaru,
NPOBOJIOKH, TUTACTHIIUHA U JIP.);

® U3MepATh Ha MOJENSAX: JJIMHBI pEOEp MHOTOTPAaHHUKOB, JUAMETP

niapa;
® BLIBOJUTH (hOpMYITy 00bEMA IPSIMOYTOIBHOTO NMapauIeIeuIea;
® BBLIYHCIATH o dhopmynam: 00BEM MPSIMOYTOJIBHOTO
napajuieNienunea, Kyoa; uCroab30BaTh SAMHUIIBI U3MEPEHHs 00BEMA;
BBIUUCIISATH 00BEMBI Te, COCTaBJICHHBIX u3 KyOOB,
napayuiCJICIMIC 0B, pClIaTh 3aJa4n C pCAJIbHBIMU JAHHBIMH.
IToBTOpEHUE u [ToBTOpEHME OCHOBHBIX OHATHI U METOZIOB | ® 0000MIaTh U CHCTEMATH3WPOBATh 3HAHUS 0 KypCy MaTeMaTHKH S5 U 6
006o6menue. (10 4.) KypcoB 5 u 6 KiaccoB, 000OIIeHHE U KJIACCOB;
CUCTEeMAaTu3alusl 3HAaHHH. ® BHIUMCIATH 3HAYEHHUS BBIPAKEHUM, COJIEpXKAIUX HaTypaJlbHbIe
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yuciaa, OOBIKHOBEHHBIE HM  JIECATUYHBIE JpOOH,  BBITIOJHSTH
npeoOpa3oBaHus YHCEN U BBIPAKEHUH;

BBIOMPATh CIOCOO CpaBHEHUS YHWCEJ, BBIUYUCICHUN, TPUMEHATH
CBOMcTBa apu(METHUYECKUX ACUCTBHIA OIS palMOHATH3AINH
BBIYMCIICHHI;

OCYILIECTBJIATh  CAMOKOHTPOJb  BBINOJHAEMBIX  JEUCTBHM U
CaMOITPOBEPKY pe3yJibTaTa BHIYUCICHU;

pelarh 3aJayd U3 peallbHOM JKM3HH, NMPUMEHSATH MATEMATHYECKUE
3HAHUSA JUTSI PEIICHUS 3a/1a4 U3 IPYTHX Y4eOHBIX MPEAMETOB;

peniaTh 3a/1a4yu pa3HbIMU CIIOCOOaMH, CPaBHUBATH CIIOCOOBI PEIICHUS
3aJ1a4y¥, BEIOMPATh PallMOHAIBHBIN CIIOCO0.
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PABOYASA ITPOI'PAMMA 110 YHEBHOMY KYPCY «AJITEBPA»
Conep:kanue yue0HOro Kypca «AJireopa»
7 kiaace

Yuciia 1 BbIYMCICHUS.

PanmonanbHbie yucia.

Jlpo6u OOBIKHOBEHHBIE U ACCATHYHBIC, MEPEeX0] OT OJHON (OPMBI 3amUCH APOOEH K IAPYrou.
[lonsTHE panMOHAIBHOIO 4YHCIA, 3alUCh, CPAaBHEHHUE, YIOPAJOYMBAHWE pALMOHAIBHBIX YHCEI.
ApudmeTrndeckue IEHCTBUS C pallMOHATBLHBIMU YHCJIaMH. PerieHue 3amad u3 peaqbHOM MPaKTUKH Ha
4acTH, HAAPOOH.

Cremnenb ¢ HaTypalbHBIM IOKa3aTeleM: OIpelesieHre, IpeoOdpa3oBaHue BBIPAXKEHUN Ha OCHOBE
OTIpeIeNIeHUs, 3aIUCh OOJBIINX YUCE].

[IporeHTsl, 3aUCh MPOLIEHTOB B BUAE ApoOU U ApoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33/1a4U
Ha MPOLEHTHI, PELICHHUE 33a]]a4 U3 pEaIbHON IPAKTUKHU.

[IpuMeHeHne NpU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsSMasi 1 0OpaTHast IPOINOPLUUOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHMsI.

IlepeMeHHBIE, 4YHUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEepeMEHHOH. JlomycTuMble 3Ha4YeHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXAY BeIWYMHAMH B BHUAE (GopMyibl. Beruncienus mo
dopmymnam. IlpeoOpa3oBanue OyKBEHHBIX BBIPAKECHUH, TOXXKIECTBEHHO PaBHBIC BBIPAKEHMs, IMpPaBUIIa
npeoOpa3oBaHus CyMM U TIPOU3BEIEHUI, MpaBWJIa PACKPBITHS CKOOOK M MpPHUBEACHUS MOIO0OHBIX
ciaraembIX. CBOMCTBA CTENIEHU C HATypaJIbHBIM IIOKa3aTEIIEM.

OpnHounenel M MHoOrowieHsl. CreneHb MHorowieHa. CrOKE€HHE, BBIYMTAHHUE, YMHOXKCHHE
MHOrouseHoB. ®opMynbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBl U KBaapaT pazHocTH. Dopmyna
pa3HoOCTH KBaapaToB. Pa3nokeHre MHOIOYJIE€HOB HA MHOKHTEIIH.

YpaBHeHus.

VYpaBHeHHE, KOpEHb ypaBHEHHUS, IMpaBWia MpeoO0pa3oBaHUsI YpaBHEHHS, PaBHOCUIBHOCTh
YpaBHEHUM.

JluHeliHOe ypaBHEHME C OJHON MEPEMEHHOW, YHMCJIO KOPHEW JIMHEHHOTO YpaBHEHMS, PEIICHHE
JUHENHBIX ypaBHeHui. COCTaBICHHME ypaBHEHUH [0 YCIOBUIO 3aJaud. PelleHne TEKCTOBBIX 3ajad C
MTOMOIIBIO YPABHEHUM.

Koopaunartel u rpaguxn. @yHkuum.

Koopaunara Touku Ha nipsimoid. PaccTosiHre Mexay IByMsl TOYKaMU KOOPAUHATHOW MPSIMOA.

[IpssmoyronbHast cuctema koopauHar, ocu Ox u Oy. AbGcuucca ¥ opaMHaTa TOYKM Ha
KoopAMHATHOM miiockocTu. [lpumepsl rpadukoB, 3agaHHbIX Gopmynamu. UTeHue rpa@ukoB peanbHbBIX
3apucumocteil. Ilonstue ¢ynkumu. I'paduk ¢ynkuuu. CsolictBa (yHkumid. Jluneiinas ¢ynkuus, eé
rpaduk. I'paduk pynkuun y=|x|..I'paduueckoe pelieHrne THHSHHBIX yPaBHCHUIA.

8 ki1ace

Yucia 1 BbIYUCTCHUSA.

KBanpartusiii kopeHb u3 uncia. [lonstue 06 nuppannoHaabsHOM Yucie. [lecaTnanbie TpuOInKeHUs
UppanuoHanbHeIXx uncen. CBoiicTBa apupMETHYECKHX KBAJAPATHBIX KOPHEH W HMX MPHUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUIN U BHIYUCICHUSIM.

JleficTBUTEIbHBIC YHUCIIA.

PanmonaneHble yncia, UppallMOHANbHBIE YHCIa, KOHEUHbIe U OECKOHEYHbIE JECSITUYHBIE TPOOH.
MHOKeCTBO JEHCTBUTENIBHBIX YHCEN; EHCTBUTENIbHBIC YHCIIa KaK OCCKOHEYHBIC ICCATUYHBIC IPOOH.
B3anMHO OJHO3Ha4YHOE COOTBETCTBUE MEXKAY MHOXECTBOM JIEHCTBUTENIBHBIX YHCEN U KOOPAUHATHOM
IPSIMOA.

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII, apu(PMETHIECKHUE IEHCTBHS C IEHCTBUTEIBHBIMUA YHCITAMHU.

Auredpanyeckue BbIPasKeHUsI.

Anrebpandeckas napods. OCHOBHOE CBOMCTBO anreOpamveckoit Apoou. CrokeHHe, BHIUUTAHHE,
YMHOXXEHHeE, JiefieHre anredpanyeckux ApoOeil. ParmonanbHble BRIpaKeHUs M UX MTpeoOpa3oBaHue.

YpaBHeHusl.



JluneiiHoe ypaBHEHHME C JBYMs HEepeMEHHbIMH W ero rpaduk. Cucrema JBYX JIMHEHHBIX
YpaBHEHUW ¢ IBYMs MEpEMEHHbIMU. PelieHne cucteMm ypaBHEHHMH CTHIOCOOOM TMOJCTAaHOBKH. [Ipumepst
pelIeHNs TEKCTOBBIX 3aJau C IIOMOIIBIO CUCTEM JIMHEWHBIX YPaBHEHUH.

DOYyHKIUH.

I'paduueckoe penieHne CUCTEM JIMHEHHBIX ypaBHEHUH.

o k o
Tpapukn pyrkumii y = -,y = VX 1 ux cBoiicTBa.

9 kJaacce

Yucia 1 BbIYUCTCHUSA.

CreneHsb C 1eNbIM MokaszaTeseM 1 €€ cBoiicTBa. CTaHIapTHAS 3alUCh YUCTA.

W3mepenusi, npuOIMKEHHs, OLICHKH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, TUTEILHOCTD MIPOLIECCOB B OKPY>KAIOIIEM MUPE.

[TpubnmxEéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTH NpuOimkenus. Okpyrinenue uncen. [Ipukuaka u
OILICHKA PE3YJIbTATOB BBIUUCICHUN.

YpaBHeHUS M HEpPaBEHCTBA.

KBanpatnoe ypaBHenwme, hopMylia KOpHEH KBaJapaTHOTO ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMI, CBOSIINXCS K TMHEHHBIM U KBaApaTHEIM. [IpocTeiimue 1poOHO-paiioHaIbHbBIE YPaBHEHUS.

Pemenne npoOHO-palMOHANIBHBIX ypaBHEHHMH. PereHue TEKCTOBBIX 3ajad  aireOpandecKum
METOJIOM.

UucnoBble HEpaBeHCTBA W HUX CBoicTBa. HepaBeHCTBO ¢ OJHOM mMepeMeHHOW. PaBHOCHIBHOCTH
HEpaBeHCTB JIMHENHbIE HEPABEHCTBA C OAHOW mepeMeHHOW. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJIHOM
MIEPEMEHHOM.

Koopaunartel u rpaguxkn. @yHKuum.

UucnoBbie mpoMexyTKH. M300pakeHne YMCIIOBBIX MPOMEKYTKOB HA KOOPAUHATHOM MPSIMOM.

[Tonsatue ¢pynkuuu. O6MaCTh ONMpeNesIeHUs] U MHOXKECTBO 3HaueHU! PpyHKImu. CrocoOsl 3a1aHus
G yHKIIHA.

I'papux ¢pynkuun. Yrenue cBoicTB ¢GyHkuuu no e€ rpaduky. Ilpumepsl rpadukoB ¢GyHKIMH,
OTPaXKAIOIIKX PEeAIbHBIE IPOLIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPOMOPLUOHAIBHBIE 3aBUCUMOCTH Y = kx,y =

cBoiicTBa.
I'paduueckoe penieHre ypaBHEHUH.

10 xknacc

AsredOpanyeckue BbIpasKeHUsI.

KBanpaTHblil TpEéXuiieH; pa3ioKeHNE KBaIpaTHOIO TPEXWIEHA HA MHOXKUTEIIH.

[IpeoOpaszoBanue pallMOHATBLHBIX BEIPAKCHUH.

YpaBHeHUS M HEpPaBeHCTBA.

Pemenne ypaBHeHMi, CBOIAIIMXCS K KBaJApaTHOMY, OMKBaJpaTHOMY ypaBHeHMIO. IIpumepsl
pelieHust ypaBHEHHH TpeTbell M 4YeTBEPTOM cTemeHel pas3NoKeHHMeM Ha MHOXuTenu. [IpoOHo-
palOHAIbHBIE YPABHEHUS.

CucreMbl ypaBHEHUH.

YpaBHeHHE ¢ AByMs IEPEMEHHBIMU U €ro Tpaduk. Pemenne cucreM nByX JTMHEHHBIX YPaBHEHUM C
JIBYMsI IEpEMEHHBIMU. PenieHne cucreM ABYX ypaBHEHHMH, OJHO M3 KOTOPBIX JMHEWHOE, a Jpyroe —
BTOPOU CTEMEHM.

[Tpumepsl pelieHus: CUCTEM HEIMHEWHBIX ypaBHEHMH € JIByMs INepeMeHHBIMU. [ 'paduueckas
MHTEPIIPETALMS CUCTEMBI YPABHEHUH C IBYMS IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aa4 aJireOpanyeckiuM CrocoOoM.

KBanparHbie HepaBeHCTBa.

I'paduueckas MHTEpIIpEeTALUs HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMH.

Koopannarsl u rpaduxu. @yHKUMH.
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KBagparuunas ¢ynkmus, e€ rpaduk u cBoiicta. [lapabona, KOOpAWHATH BEPIIMHBI MapadoJIbl,
OCh CUMMETPHUH TTapaboIIbl.

I'paduueckoe penieHne ypaBHEHUN U CUCTEM YPaBHEHHIA.

Yucii0Bble MOCIE10BATEIBHOCTH.

Omnpenenenue 1 crocoObl 3a1aHKUs YUCIOBBIX MOCIEI0BATEIBHOCTEH.

[ToHsiTHE 4YMCIOBOM TOCIENOBATEIBHOCTU. 3aJaHUE IMOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dopmynoit u popmysoi n-ro wieHa.

Apudmernueckass U reoMeTpudeckas nporpeccuu. @opMynbl N-ro uyjaeHa apuPMETHYECKOH U
T€OMETPUYECKOU TPOTrPECCUl, CyMMBI IIEPBBIX N YICHOB.

N3o0pakeHne uineHOB apu(METHUECKOM ¥ TEeOMETPHYECKOW TMPOTrpeccHil TOYKaMH Ha
KOOpPAMHATHOM TIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIMATIBLHBIA pocT. CI10KHBIE IPOLIEHTHI.

IToBTOpPEHUE M cucTeMaTU3 AU U3y4eHHOTo B 5-10 kiaccax.

Ilianupyemble npeAMeTHbIE Pe3yJIbTaThl 0CBOEHHS Y4eOHOT0 Kypca «AJyredpa»

7 KJaacc
Ypcna v BEIUMCIICHUS
° BBINOJIHATh, COYETas YCTHBbIE M NHCbMEHHBbIC NPHEMBI, apupMETHYECKHE ACUCTBUS C
panroHaIbHBIMHU YHUCIIAMU;
° HAXOJUTh 3HAYEHUS YHUCIIOBBIX BBIPAKEHMH; MPUMEHSATh Pa3HOOOpa3HbIe CHOCOOBI U

NpUEMBI BBIYKMCIICHUS 3HAYCHUH POOHBIX BBIPAKEHHUH, COAEPKAIINX OOBIKHOBEHHBIE M CCATHYHBIC
Apobu;

° MEePEXOUTh OT OJHOW (OPMBI 3aIMKMCH YUCET K JIPYyroi (mpeoOpa3oBbIBaTh NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH B OECKOHEUYHYIO JECSATUYHYIO

Tpo0Bb);

[ ] CpaBHHUBATH U YHIOPAAOUUBATHL PAIIMOHAILHBIC YHUCJIA,

° OKPYTJISAThH YHCIIA;

o BBIIIOJIHATH NPUKUAKY U OLICHKY pe3yJbTaTa BBIYMCICHHUM, OLCHKY 3HAYCHUN YHUCIIOBBIX
BBIPAXKEHUI;

[ ] BBITIOJIHATH ﬂGfICTBHSI CO CTCIICHAMMU C HATYPAJIbHBIMU MOKA3aTCIISIMU,

° MPUMEHSTH MPU3HAKU JIETMMOCTH, Pa3JI0KEeHHE Ha MHOXKUTEIN HAaTypalIbHbBIX YUCEIT,

L] peiiaTb MPAKTUKO-OPUCHTHUPOBAHHBIC 3aJa4v, CBA3AHHLIC C OTHOLICHUEM BCJIWYHH,

IIPONOPUUOHAIIBHOCTBIO BEJIUYMH, IPOLCHTAMM; HHTEPIPETUPOBATh PE3YJbTaThl PEIICHHUS 3a4ad C
y4€TOM OrpaHUUEHHH, CBS3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.
Anrebpanyeckue BbIpaKeHU:

° UCIIOJIb30BaTh aJIreOpanyecKyio TEePMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B IpoLecce
OCBOCHHA y4eOHOr0 MaTepuana;

° HAXOJUTh 3HaUCHHsI OYKBEHHBIX BBIPAKCHUI MPU 33aHHBIX 3HAUCHHX TIEPEMEHHBIX;

° BBINOJIHATH IPEe0Opa30BaHUs LEIOTr0 BBIPAKEHHUSI B MHOTOWIEH MPUBEACHUEM IOJOOHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK;

° BBINIOJHATh YMHOKCHHE OIHOWICHAa HAa MHOTOYWICH M MHOIOWIEHa Ha MHOTOYIIEH,
OpUMEHSATH (OPMYJIIBI KBapaTa CyMMBI M KBaJipaTa pasHOCTH;

° OCYILIECTBIIATh PA3J0KEHUE MHOIOWICHOB HAa MHOXKHTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKM OOIINEro MHOXHUTENsS, TPYNIUPOBKUA CIAraeMblX, HPUMEHEHUS (QOpPMYNI COKpAIIEHHOTO
YMHOXCHUS;

° OPUMEHATh TpeoOpa3oBaHUs] MHOTOWIEHOB Uil pEIIEHHUs pa3iMyHbIX 33434 U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM TPaKTUKH;

° UCIIOJIb30BaTh CBOWCTBA CTENEHEH ¢ HAaTypaJbHBIMHU IMOKA3aTeIsIMU Ul MIpeoOpa3oBaHus
BBIPAKEHUM.

YpaBHEHHUs ¥ HEPABEHCTBA!

° peliaTth JUHEWHBIE ypaBHEHUS C OJIHOM MEPEMEHHOW, MPUMEHsS MpaBuia nepexona OT
MCXOJHOI'0 YPAaBHEHUS K PaBHOCUIIBHOMY €MY;

° IIPOBEPSTH, SIBJIAETCS JIM YUCIIO KOPHEM YpaBHEHMUS;
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° NPUMEHSATH rpaduuecKrue METO/IbI IPH PEIICHUH JTUHEHHBIX YPaBHEHUH;

° COCTaBJISITh M pellaTh JUHEHHOE ypaBHEHHE MO YCIOBHUIO 3aJaud, MHTEPIPETHPOBATH B
COOTBCTCTBHMH C KOHTCKCTOM 3aaadyu HOJIy‘-IGHHLIfI pE3yibTar.

Koopaunats! u rpaduku. OyHKIUN:

° u300pakaTh Ha KOOPJMHATHOW NOPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATAM;

° OTMEYaTh B KOOPJWHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATAM; CTPOHTH
rpaduKu JUHEWHBIX (PYHKITUA;

° CTPOUTH rpaduk GyHKIUHU Y =|x|;

° ONKCBHIBATH C TIOMOIIbIO (YHKIHUH W3BECTHBIC 3aBUCHMOCTH MEXIY BEIHUYNHAMH:

CKOPOCTh, BpEMsl, PacCTOSIHHE; IIeHa, KOJIWYECTBO, CTOMMOCTH; IMPOU3BOIUTEIBHOCTh, BpPEMs, O0BEM
paboTHI;

° HAXOJUTh 3HaUeHHE (PYHKIIMU IO 3HAYEHUIO e€ apryMeHTa;

° MOHUMAaTh TpadUUecKUid Crocod MpeacTaBICHUS U aHalu3a MHGOPMAIUH; W3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPAPUKOB peatbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 kiacc

Yucna 1 BBIYUCICHUS:

° UCIIOJIb30BaTh HAyallbHbIE MPEACTABICHUS O MHOXXECTBE JEUCTBUTEIBHBIX YHCEN IS
CpaBHEHUS, OKPYTJICHUS U BBIYUCIICHHUI; N300pakaTh ICHCTBUTEIIbHBIC YUCIIA TOYKAMHA Ha KOOPAMHATHOM
IPSIMO;

° MPUMEHATh TOHATHE apU(PMETHUYECKOTO KBAJAPATHOTO KOPHS;, HAXOJWTh KBaJpaTHBIC
KOPHH, WCIONB3yS TpPH HEOOXOIUMOCTH KAIBKYISITOP; BBIIOIHATh MPEOOPA30BaHUS BHIPAXKCHHM,
CoAEpKaIINX KBaJApPAaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEW;

° CpPaBHUBATH U YIOPSI0YMBATH PAllMOHAIbHBIE U UPPALIMOHATIBHBIC YNCIA;

° BBITIOJIHATh apu(PMETHUECKUE NEUCTBUS C PAIlMOHATBHBIMU YHUCIIAMHU, COUYETasi YCTHBIE H
MUCbMEHHBbIE TMPHUEMBI, BBINOIHATH BBIUMCICHUS C UPPALMOHAIBHBIMU  YHUCJIAMHU, OKPYTJISATh
JICCTBUTEIIHHBIC YHCIIA.

AnrebpanuecKue BHIPAKCHHS:

° BBITMIOJHATh TOXJECTBEHHbIE MNpeoOpa3oBaHUS pPALMOHAIBHBIX BBIPAKEHUII HA OCHOBE
MPaBUJI ACHCTBHIA HAJ] MHOTOWICHAMH U alreOpandecKuMHu JpoOsiMH;
° MPUMEHSTH IPe0o0pa30BaHMsl BRIPAXKCHUN ISl pEIICHNs pa3TUYHbIX 33/1a4 U3 MaTeMaTHKH,

CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKHU.
YpaBHEHUs 1 HEPABEHCTBA!

° noa0MUpaTh MPUMEpPHI Nap YUCE, SIBISIOLUIMXCS PELUICHUEM JIMHEHHOTO YPAaBHEHUS C IBYMS
IIEPEMEHHBIMY;

° CTPOUTH B KOOPAMHATHOW IUIOCKOCTH TpauK JHMHEHHOTO ypaBHEHHS C ABYMS
IEPEMEHHBIMMU; MOJIb3YSICh IPa)uKOM, IPUBOAUTE IPUMEPHI PELICHUS] YPAaBHEHHUS;

° pelmaTb CHCTEMbl IBYX JIMHEHHBIX YPaBHEHUW C JABYMs IIEPEMEHHBIMU, B TOM YHCIIE
rpauvecKu;

° NPUMEHSATH rpaduuecKue METOIbI IPH PEIICHUH CUCTEM JIMHEHHBIX ypaBHEHUH;

° COCTaBIATh M pEIIaTh CHUCTEMY JIMHEHHBIX YPAaBHEHHMH II0 YCIOBHMIO 3aJayH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4M ITOJYyYEHHBIN pe3ysIbTar;

° pelaTh TMHEWHbBIC YPABHEHNS U YPABHEHHUS, CBOIAIUECS K HUM;

° IIPOBOJUTH NPOCTEHIINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCIIE C

IPUMEHEHHEM TIpaUyecKuX MpeACTaBICHUH (yCcTaHaBIMBaTh, MMEET JIM ypaBHEHHE WM CHCTEMaA
YPaBHEHHUI PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.);

° NEPEeXOAUTh OT CJIOBECHOM (POpMyIMpOBKM 3amaud K €€ aireOpandeckod MOJIEIu C
IIOMOILBIO COCTaBJICHUs YPABHEHUs WM CUCTEMBl YpPaBHEHUH, UHTEPIPETUPOBATbL B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4yM IOIy4YECHHBIN pe3yNbTar.

OyHKIUU:

° HOHUMAaTh U UCTOJIb30BaTh (QYHKIMOHAIBHBIC TOHITHS U S3bIK (TEPMUHBI, CAMBOJIMYECKHE
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0003HaYCHHS); OMPENeIsITh 3HAYCHHE (YHKIWH IO 3HAYCHUIO apryMeHTa; OIpeAeNsaTh CBOWCTBA
byHKIIMH 110 ee Tpaduky;

° CTpOUTh TpaduKd dJIEMEHTapHbIX (QyHKUUHY = s,y =+/x; ommceBaTH CBOICTBA
yKa3aHHBIX (PYHKIUH 10 TpaduKy.

9 kiacc

Yucna u BBIYUCIICHUS:

° WCITOJIH30BaTh 3alUCH OOJIBIIUX W MAajbIX YHCENT C TMOMOIIBI0 JIECATHUYHBIX ApOOeH u
CTEIIeHEeH YKnca;

° HaXOJUTh 3HAYEHUS CTEMECHEH C MEJbIMU MOKA3aTENIMH U KOPHEH; BBIUUCIATh 3HAUCHUS
YHCJIOBBIX BBIPAYKECHU;

° BBITIOJIHATH MPUKHUIKY PE3YJIbTaTa BIUMCICHHI, OLIEHKY YMCIOBBIX BBIPAKEHUN.

YpaBHEHHUs ¥ HEPABEHCTBA!

° peuath JHUHEWHbIE M KBAJApPATHBIE YPAaBHEHUS, YpPAaBHEHHUS, CBOASAIIMECS K HHUM,
npocTeiire ApoOHO-paMOHATIFHBIC YPABHEHUS;

° pemaTh TEKCTOBBIC 3aJaud alreOpandecKruM CIOCOOOM C TIOMOIIBIO COCTAaBJICHUS
YpaBHECHMUS,

° MIPOBOJIUTH MPOCTEHIITNE UCCICAOBAHNS YpaBHEHUH (yCTaHABIMBATh, UMEET JIM YPABHCHHE
KOPHH, €CJIU UMEET, TO CKOJIbKO, U TIp.);

° MIPUMEHSATh CBOMCTBA YKMCIIOBBIX HEPABEHCTB IJII CPABHEHUSI, OLICHKH; PeIIaTh JTUHEUHbIC

HEpaBEHCTBA C OJHON MEPEMEHHON M WX CHCTEMBI; JaBaTh TpapUUECKyl0 WILITIOCTPAIMI0O MHOXKECTBA
pElLICHNl HEPABEHCTBA, CUCTEMBI HEPABEHCTB;

o pelaTh JIMHEeHbIe HEPaBeHCTBA, M300paxaTh PEeIIeHUE HEPABEHCTB Ha YHCIOBOM MPSMOI,
3allAChIBATh PELICHUE C IOMOIIBIO CUMBOJIOB;

° pelaTh CUCTEMbI JTMHEHHBIX HEPaBEHCTB, H300paXaTh PELICHUE CHCTEMbl HEPABEHCTB Ha
YHUCIJIOBOM MPSIMOM, 3aIACHIBATH PEIICHHE C TIOMOIIBIO CHMBOJIOB;

° UCIIOJIB30BaTh HEPABEHCTBA IIPU PELICHUH PA3IMYHBIX 3aa4.

AnrebpanyecKkue BbIpaXKeHUs:

° NPUMEHATHh TOHATHE CTENEHU C LEeJIbIM II0Ka3aTeleM, BBIIOIHATh MPEoOpa3OBaAHHS

BBIPAXCHUM, CONEPIKAIUX CTEIIEHU C LIEJIBIM [T0Ka3aTeleM;
Koopaunats! u rpaduku. OyHKINH:

° n300paxaTb Ha KOOPAWHATHOM NPSIMOM JIydd, OTpPE3KH, HHTEPBAJIbI; 3alHCHIBATh
YHCIIOBBIE TPOMEXKYTKH Ha aJlre0pandeckoM si3bIKe;
° MOHUMATb U UCIOJIb30BaTh (PYHKIIMOHAJIbHBIE MTOHATHUS U SI3bIK (TEPMUHBI, CHMBOJINYECKUE

0003HAauCHH); ONpEeNesATh 3HadeHHe (YHKIMM [0 3HAYCHHMIO AapryMEHTa; OIpeNeNiTh CBOWCTBA
byHKIIMH 110 ee TpaduKy;

. k
° CTPOMTb rpapuKi dIEMEHTAPHBIX QYHKLMH Bua y = —,y = x2,y=x3,y =+x,y = |x|;
OTHMCHIBaTh CBOMCTBA YHCIOBON (DYHKINH 110 €€ rpaduKy;
° pacno3HaBaTh (PYHKIIMH U3yYCHHBIX BHJIOB;
° TIOKa3bIBaTh CXEMATHYECKH PACHOJIOKEHHE HA KOOPIMHATHOM INIOCKOCTH rpaduKoB
= k
byHKIUN BUuga: y = kx, y = kx + b, y = .
.. | s - o
YU=x",y = +Jx, Yy =|x| B 3aBHCHUMOCTHU OT 3HAUEHU KOO PUIU-
€HTOB; OIIMCHIBATH CBOMCTBA QYHKITHIN.
10 kiace
AnrebpanuecKue BHIPAKEHHS:
° packiaabIBaTh KBaPATHBIN TPEXUIEH HA MHOKUTEIIH;
° npeoOpa30BhIBaTh PAllMOHAIBHBIC BBIPAKCHHUS.
YpaBHEHUs U HEPABEHCTBA!
° pemiath JWHEWHbIE H KBaJpaTHBIC YPaBHEHUS, YpPaBHEHHUS, CBOIAIIMECS K HUM,
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npocTeiime ApoOHO-palOHANIbHBIE YPAaBHEHNUS;

° pelaTh CUCTEMbI IBYX JMHEWHBIX ypaBHEHHH C JABYMs MEPEMEHHBIMH M CHCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SABJISICTCS JIMHEVHBIM;

° pemaTth TEKCTOBbIE 3aJayd aureOpanuyeckuM CIocoOOM C IMOMOIIBI0 COCTaBIICHUS
YPAaBHEHUS UJIU CUCTEMBI IBYX YPABHEHUM C IBYMs IIEPEMEHHBIMU;

° MPOBOJAUTH MPOCTEUIIINE UCCIEAOBAHUSI YPABHEHHUIN U CUCTEM YPAaBHEHHM, B TOM YHUCIIE C
NpUMEHEHHEM TIpadUUecKux MpeACTaBIeHUN (yCTaHABIMBaTh, MMEET JIM YypaBHEHHE MM CHCTEMa
ypaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIBbKO, U TIp.);

° pemaTh KBaJpaTHbIE HEPABEHCTBA; M300pa)kaTh pEIIEHHE HEPaBEHCTB Ha YHCIOBOM
HPSIMOH, 3aITUCHIBATH PEIICHHE C TOMOIIBIO CHMBOJIOB;

° pemaTh CHUCTEMBbl HEpPaBEHCTB, BKIIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO; H300pakaTh
pelIeHne CUCTEMBl HEPABEHCTB Ha YHCIIOBOHU MPSMOIA, 3alIMCHIBATh PEIICHNE C TIOMOIIIBIO CHMBOJIOB;

° UCIIOJIb30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a]1a4.

Koopaunats! u rpaduku. OyHKIUN:

° CTPOUTh W HM300pa)kKaTb CXEMaTHYECKH TpapuKU KBaAPAaTHYHBIX (YHKIUH, OMHCHIBATH
CBOMCTBA KBAJPATHUHBIX (PYHKIIUN 110 UX rpaduKam;

° pacro3HaBaTh KBAPaTUYHYIO (YHKIHIO 1O (opMyIie U 1o rpaduKy, MIPUBOAUTH IPUMEPHI

KBaJIpaTUYHBIX (QYHKIUI U3 pealbHON KU3HU, PUIUKU, TEOMETPHUU.
Apudmernueckas U reoMeTpudecKas Mporpeccuu:

° pacrno3HaBaTh apu(METHUYECKYI0 U T€OMETPUYECKYIO NPOrPECCUM MPH PA3HBIX CIIOCOOAX
3a1aHUS;

° BBINOJIHATh BBIYUCIEHHUS C HCHOJIb30BaHHEM (GOPMYN 7-TO 4WieHa apu(METHUeCKOW Hu
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB;

° n300pakaTh YWIEHBI OCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIUHATHOM MJIIOCKOCTH;

° pelaTh 3aJ1a4u, CBA3aHHbIE C YUCIIOBBIMHU I10OCIIEA0BATEIBHOCTAMHU, B TOM YHUCJIE 3a4a4U U3

peanbHOM XU3HU (C HCTIONB30BaHUEM KAIBKYJISATOPA, TU(DPOBBIX TEXHOJIOTHA).

CneuuajbHble peAMeTHbIE Pe3yJIbTaThI:

° BIIQZICHUE 3PUTEIBHO-0CA3ATEIBHBIM CIIOCOO0M OOCIICIOBaHUS M BOCHPUSTHS IBETHBIX
(MM KOHTPACTHBIX, YEPHO-O0ENbIX) penbe(HbIX H300paKeHUH MPEIMETOB, KOHTYPHBIX H300pakeHHi
reOMETPUYECKUX GUryp U T.II.

° YMEHUE BBIIOJHATh NPU TOMOLIM YEPTESKHBIX HHCTPYMEHTOB T'€OMETPUYECKHE
MOCTPOEHUS, TOCTPOCHUE TPpaPuKOB QYHKIIMI, TUarpamMM | T.1I.

° YMEHUE YHUTaTh IBETHble (WM KOHTpACTHBIE, YepHO-Oenbie) penbedHble Tpaduku
3JIEMEHTapHBIX (YHKIIMK Ha KOOPAMHATHOM IJIOCKOCTH.

° BJIaJICHHE NIPABUJIAMHU 3aITUCH MAaTEMAaTHYECKUX (POPMYII U CIICIIMATbHBIX 3HAKOB.

° BJIa/ICHUE nprueMaMu npeoOpa3oBaHus MaTeMaTHYeCKUX BBIPAXKCHHIH.
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TemaTH4eckoe IVIaHNPOBaHHUeE N0 y4eOHOMY Kypcy «AJjredpa»

7 kjaacc

(3 yaca B Henesmro, Bcero 102 yaca)

Ha3Banue pa3gena
(TeMBbI) (UMCJI0 YACOB)

OcHoBHOe conep:kaHue

OcHOBHBIE BU/IBI IeSITEeJIbHOCTH 00y4aI0IMXCS

BBognbie ypokn M ypoku
nopropenus. Yucna u
BBIYUCIICHHUS.

Parmonaneupie umcia. (8

9.)

Hcropust BO3ZHMKHOBEHHS aireOpbl, MpeaMeT
nu3yuenus anreOpsl. Myxamen O6en Myca anb-

Xopesmu. IloBropeHne mno TemMaMm Kypca
MaTeMaTHKH 5-6  KjaccoB:  JCHCTBUI C
palroOHaIbHBIMU YHUCIaMHU, MpU3HAKU

JENMMOCTH, MPOIOPLUUH, IPOLEHTHI. PermeHue
OCHOBHBIX 3aJad Ha JApoOu, TPOLEHTHl U3
peanbHOM NpAaKTUKHU. PeallbHBIE 3aBUCHMOCTH.
[Tpsimast n oOpaTHas NPONOPLMOHATIBHOCTH.

MoJlyyaTh 3HAHUS OO0 UCTOPUM BO3HUKHOBEHHUS airedpbl u
npeaMmere u3ydeHus anredpsl, o Jnodanre, o Myxamene OeH
Myca anp-Xope3mu;

CUCTEeMATHU3UPOBaTh W oboramarh 3HAHUS 00 OOBIKHOBEHHBIX U
JECATUYHBIX TPOOSX;

CpaBHHBATh W YIOPSAOYUBATH JpOOHM, TPEeoOpa3oBbIBAs IPU
HEOOXOAMMOCTH  JECATUYHBIE JpOOM B  OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JCCSATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb;

NPUMEHSTh Pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI BBIYHUCICHHUS
3HAYeHUI APOOHBIX BBIPAXKEHUM, COJEepKalIMX OOBIKHOBEHHBIE U
JECATHYHBIE TPOOU: 3aMEHSTh MPH HEOOXOIUMOCTH JECATHIHYIO
JIpoOb OOBIKHOBEHHOM M OOBIKHOBEHHYIO IECATUYHOMN, TPUBOIUTD
BeIpaXeHHE K (Qopme, Hambosnee ymOOHOW A BBIYMCICHUH,
npeoOpa3oBbIBaTh JAPOOHBIC BBIPAKEHUS HA YMHOXKCHHE U
JIEJICHNE AECATUYHBIX APO0ei K JCHCTBHSIM C IEIBIMU YHUCTIaMH,
ONEepUPOBaTh MOHATHEM "YHCIOBOE BBIPAKEHHUE': aHATMU3UPOBATH
BBIPQXXCHHSI, PACIIO3HABATH YHCIOBBIC BBIPAKCHHS; HAXOIUTH
3HAYEHUS YHUCIIOBBIX BBIPAXKEHUN C YUETOM MOPSIKA TCHUCTBUIA;
pemiath 3aJadyd  HAa YacTH, MPOLEHTHI, MPOMOPIUH, Ha
HaxOXKJIeHHEe Apoou (TIPOIEHTa) OT BEJIMUYMHBI U BEJTUYHHBI TI0 €€
npobu (TpOIEeHTy), Apodu (TPOIEHTa), KOTOPHI COCTABIISET
OJIHA BEJIMYMHA OT JIPYrou;

MIPUBOJIUTH, pa30UpaTh, OIICHUBATH PA3TUYHBIC PEIICHHUS, 3ATHCH
pEILIeHNI TEKCTOBBIX 3a]1a4;

pacmo3HaBaTh M OOBSCHATH, OMHUPASCh HA OIPEICICHHS, MPSMO
MPOMOPLUOHANIbHBIE u o0OpaTHO MPOIOPLIMOHANIbHBIE
3aBUCHUMOCTH MEXIY BEIHMYMHAMU; MPHUBOIUTH MPHUMEPHI STUX
3aBHCHUMOCTEl W3 pEaJbHOrO0 MHpa, U3 JPYrHX Y4eOHBIX




MPEIMETOR;

pemaTh  MPaKTUKO-OPHEHTHUPOBaHHbIE 3aJjaud  Ha  JIpoOH,
IPOLIEHTHl, NPAMYI0 M OOpaTHyI0 MPONOPLUHOHAIBHOCTH,
IPONOPLUH.

Anrebpandeckue
BbIpakeHus. Toxnecrsa. (9

9.)

ByKkBeHHBIE BBIDOKCHUS WM BBIPAKEHUS C
NIEPEMEHHBIMH. JlonmycTuMmble 3HAYCHUS
nepemMeHHbIX.  ®opmynsl.  [IpeoOpaszoBanme
OYKBEHHBIX BBIPOKEHHUH, pPacKpbITHE CKOOOK W
NpUBE/ICHUE TIOAOOHBIX ClIaraeMbIX.

OBJIQJICTh AITreOpPanvecKo TEPMHHOJOTUEH ¢ CHUMBOJHMKOM,
OPUMEHSTH €€ B PoLIecce OCBOSHHsI yUeOHOTro MaTepuasa;
HaXOJUTh 3HAu€HHs OYKBEHHBIX BBIPRXKEHUH IpU 3a4aHHBIX
3HAYCHUSAX OYKB;

BBINOJIHATH BBIYMCIIEHUS IO GOpMyTIaM;

(GopMynHpOBaTh CBOMCTBA CIIOKEHUSI W YMHOXEHHS 4YHCE
(mepemMecTUTENBHOE, COYETaTEIIbHOE, pacnpeneuTeNnbHoE,
CBOMCTBa, CBA3aHHbIE C HYJIEM U €IMHULEH), 3alMCHIBaTh MX B
BUzIe HOPMYIT;

OPUMEHATH (HOPMYIIBI ISl pallMOHATM3ALUN BEIYUCICHUN;
COCTaBJIATh (OPMyYJSy YETHOTO uucia U (OpMyildy HEYETHOTO
YHCJIa, YACIIA, KPATHOTO JaHHOMY;

OOBSICHATD IIOHATHE TOKAECTBA;

BBINOJIHATH TOXK/IECTBEHHBIEC IPE0OPa30BaHUS IEITIBIX BHIPAXKECHUH C
IIEPEMEHHBIMM Ha OCHOBE CBOMCTB CIIO)KCHHS M YMHOXCHMS:
NPUBOINUTH TOJOOHBIE CllaraéMble, PACKpbIBaTh CKOOKH, Iepes
KOTOPBIMHM 3HAK «IUTKOC», 3HAK «MUHYC», MHOXKHTEIIb;
OPUMEHATh TOXKJECTBEHHBIE IpeoOpa3oBaHUs IS YIPOIICHHS
BBIPAKCHUN C IEPEMEHHBIMUY;

IPOBOJUTH JOKA3aTEIbCTBO TOXKJIECTB Pa3HBIMHU CIIOCOOAMHU.

VYpaBueHnus. (8 4.)

VYpaBHeHue u ero KopHH. JIMHEHHOE ypaBHEHHE C
OJIHOM IepeMeHHOM. Pelienne 3aaa4 ¢ moMoOLb0
YpaBHEHUH.

OIEpUPOBATh MOHATHAMM: YHCIOBOE DPABCHCTBO, YypPaBHEHHUE C|
OIHOW  IIEPEMEHHOW, KOpPEHb  YPAaBHEHUS, PaBHOCUIIBHOC]
YPaBHEHHE;
IIPOBEPSATH, SBISIETCA JIM KOHKPETHOE YMCIO KOPHEM YpaBHEHMS;
OOBSICHATB, YTO 3HAYUT PELIUTh YPABHEHUE;
(dbopMynHpOBaTH M IPUMEHATH CBOMCTBA YpaBHEHHUS,
OOBSICHATh,  KaKo€  ypaBHEHME  Ha3bIBaeTCsd  JIMHEHHBIM;
pacno3HaBaTh JIMHEHHOE YpPaBHEHUE; OINPEAEIATh KOJINYECTBO
KOpHEH, CIIOCcO0 peleHus;

pemaTh ypaBHEHUs BHJIA aX=b MpH pa3IMyYHBIX 3HAYEHUSX a U b,
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a TaKX€ HECIJIOKHBIC JTMHEWHBIE YPABHEHHS C OJHON NMEPEMEHHOM,
CBOJAILMECS K HUM, IPUMEHSS MpaBUiIa Mepexoja OT UCXOIHOTO
YpaBHEHHUS K PaBHOCHJILHOMY €My 0oJjiee MpOCTOro BUa;
COCTaBIATh M peElIaTh YypaBHEHUE 10 YCIOBUIO 3aJauy,
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/adu
IIOJIYYEHHBIN pe3ysbTar.

Oynkiuu. (14 4.)

Koopaunara Touku Ha mnpsamoil. PaccrosiHue
MEXAYy ABYMsSI TOYKAMHU KOOPAMHATHOW IIPSMOM.
[IpsimoyronbHass ~ cucTtemMa  KOOpPAMHAT — Ha
wiockoctd. IloHatne (QyHKIMSA. BBIYUCICHHE
3HaueHnit GyHKIEE 1o  Qopmyne. ['padux
¢ynkuuu. JluneitHas ¢ynkuus u e€ rpaduk.
[Ipamas MPOMOPIMOHATLHOCTb. Urenue
rpaduKoOB peasbHBIX 3aBUCHUMOCTeH. ['paduk

dyrkumm y = |x].

n300pakaTh HA KOOPAMHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIINE
3a/laHHBIM KOOpJIMHATAM;

OIepupOBAThH MOHSTUSIMU: KOOpAMHATHAs MJIOCKOCTb,
OpsSMOYTOJIbHAsE ~CUCTEMa KOOpJIWHAT, KOOPAMWHATHl  TOYKH,
abcrucca, opAnHaTa;

OTMEYaTh B KOOPAWHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpAMHATaM; CTPOUTh TpaduKU HECIOKHBIX 3aBUCUMOCTEH,
3aJaHHbBIX (hOpMyIaMH;

OTIepUPOBaTh MOHATUAMH: (QyHKIMS, Tpaduk GyHKIHUH, Tpaduk

3aBHCUMOCTH, aprTyMEHT (YHKLIHHU, 3HaUeHHe (PyHKIUH, 00JacTh

ompeneneHuss  (QyHKIMU;,  OBIaneBaTh  (HYHKIMOHAJIHLHOMN
TEPMUHOJIOTUEN;

paccMatpuBath criocoObl 3ananus GyHkuun (hopmyna, Tabmauna,
rpaduk); MIPUMEHSITD, M3y4aTh MPEUMYIIECTBA,

HHTEPIPETHPOBAaTh TrpadUUYECKUii CHOCO0 TPEICTaBICHUS |
aHaJM3a pa3HO00pa3HOI KU3HEHHOM HHPOpMALIUY;

paboratb Cc TpaduUecKUMHU  H300paXKEHUSMH, TaOIUIAMU,
OCBaMBaTh AJITOPUTM BOCHPHUATHS rpapuyecKix 0ObEKTOB,;
COCTABJISITH TAOJUIIBI 3HAYECHUN (DYHKITHI;

UCTIOJIB30BaTh HOBBIE TEPMUHBI B MAaTEMaTHYECKOW pedyd H
(YHKINOHATIBHYIO CHMBOJIMKY JIJISI 3aIUCH (PaKTOB;

BBIUUCIIATH 1O (opMylie 3HAYeHHE (QYHKIUU 10 3aJaHHOMY
apryMeHTy M 3HaueHHe apryMeHTa I0 33JaHHOMY 3HAYCHHIO
byHKIINM;

HaXOJUTh 3HaUYeHHE (YHKIUU TI0 HU3BECTHOMY 3HAYCHMIO
apryMeHTa U pelmiaTh 00paTHYIO 3a/1a4y 1o rpaduky QyHKIINY;
CTpOUTH TpapuKH PYHKIUH 110 TOUKAM;

NPUMEHSTh  TOJIYUYCHHBIC  3HAHWS  JUISl  MHTEPIpPETaluH

40



rpaduIecKoro N300pakeHHs PeaTbHBIX 3aBUCUMOCTEH;
ONIEpUPOBATH TIOHATHEM JIMHEHHas (yHKUMA, TpapuK JTUHEHHOH
byHKIIMA (TIpsSIMAas);

pacmo3HaBaTh JHHEHHYI0 ¢yHKnMoo y = kx + b, onuceiBath €€
CBOWMCTBA B 3aBUCUMOCTH OT 3HaueHUH kodddurmenTo k u b;
OTIEpPUPOBATH MOHATHEM YII0BOH K03 uuneHT npsamoii (rpaduka
JTUHEWHON (QYHKIIUN);

CTpOHTH TpadKH JTUHEHHOW QYHKIMH, GYHKIIUH ) = |x|;
OPUBOJIUTH MPHUMEPHl JIMHEWHBIX 3aBUCUMOCTEH B peasbHBIX
npolieccax U SBICHUSX.

paccMaTpuBaTh YacTHbIE ClOy4yaud JHMHEHMHOW (QyHKIMH H HX
rpadukmy;

MCCJIeI0BAaTh CBOMCTBA GYHKIIUU 1O (hopMyJie U 110 rpaduKy;
CTpOUTh TpaduKu TMHEWHBIX QyHKIMH Buaa y=kx+b, y=b, y=kx;
pacno3HaBaTh MPSMYIO MPOMOPLUOHAIBHOCTH MO (opmysie u
rpaduky;

OPUBOJIUTH MPHUMEPHl JIMHEWHBIX 3aBUCUMOCTEH B peasbHBIX
npoleccax u sIBICHUSX;

HCCIIeOBaTh Kak BiusgeT KodhdUIMEHT K Ha pacmosiokeHHe
rpaduka B KOOPAMHATHON IUIOCKOCTH M HA B3aHMMHOE ITOJIOKEHUE
IBYX IpaKOB;

HaXOJUTh TOYKY TIepeceyeHHss JABYX TIpapUKOB JIMHEHHBIX
byHKIMA rpadUIECK U aHATTUTUYECKU.

Crenenp ¢ HaTypalbHBIM
I0Ka3areyiemM 51 eé
cBoiicTBa. (13 4.)

OnpeneneHnue  creneHd € HaTypalbHBIM
IIoKa3arejieM. Y MHOKECHHUE U NEJICHUE CTEIICHE.
BO3BCIACHHUEC B CTCIICHb HpOI/IBBeI[eHI/ISI 1 CTCIICHU.
OIHOYJIEH U €r0 CTaHAAPTHBIN BU. Y MHOXKEHUE
OJHOYJICHOB. BO3BCACHHC OJHOYJICHA B CTCICHbD.

KIHH y=X_, y=X" " UX rpaduK.
YH =X, ¥y= Ip

NPUBOJUTh YHUCIOBBIE U OYKBEHHBIE TPUMEPHI CTEHNEHH C
HATypaJIbHbIM TIOKa3aTelieM, OOBSCHSS 3HA4Ye€HUsS OCHOBAHUS
CTETIEHU M TIO0Ka3aTelis CTENEHU, HAXOJUTh 3HAYCHUS CTETeHEeH
Buga d' (a— moboe palMOHaJIBHOE YHCIIO, n— HATypPaabHOE
YUCIO0);

BBIUKMCIIATH 3HAYEHUE BBIPOKEHWH BUja a', TJ€ N - HATYpalbHOE
YHCIIO TPH JIIOOBIX a;

HaXOJUTh 3HAYEHUS BBIPAXKEHUI, COJAEpKalIUX CTEeNeHb C
HATypaJIbHBIM II0Ka3aTelIeM, 110 MOPSAAKY ACHUCTBUN;
dbopMyIMpOBaTh, 3aMUCHIBATH B CHMBOJMYECKOW (dopme U
00OCHOBBIBaTh CBOMCTBA CTENEHU (YMHOXKEHHE U JICJIICHUE
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CTEereHel, BO3BE/ICHHUE B CTETICHh IPOU3BECHUS 1 CTEIICHN);

® IPUMEHSATH CBOMCTBA CTENEHU JUIsl IPeoOpa30BaHMs BIPAXKEHUH U]
BBIUUCIICHUH, JJIs1 BBEICHUS MOHATHS HYJIEBOM CTENIEHH YUCIIa;
® OIIEpUPOBATh MOHATUEM «OJHOUIEHY;
® pacrno3HaBaTb OJHOYIEH M OJHOWIEH CTaHAAPTHOTO BUJA,
IPUBOJUTH OJHOUWIEH K CTAaHAAPTHOMY BUAY;
® BLINOJHATh YMHOXKEHHE OJHOWJIEHOB M BO3BEJCHUE OJHOYJICHA B
CTEIICHb;
® [IPUMEHSAThH PAHEE NOJYUYEHHBIE 3HAHNS O CBONCTBAX CTEIEHHU.
Msorounenst. (39 4.) MHorouseH u ero crangapTHeliil BUI. ClI0XeHHE | ® pacrno3HaBaTh MHOI'OWIEH U MHOTOUIEH CTAaHAAPTHOTO BHUJIA;
U BBIYMTAHHME MHOIOWIEHOB. YMHOXXEHHE | ® IPHUBOAMTH MHOI'OWIEH K CTAaHIAPTHOMY BH]Y;
OJTHOUWJIEHAa HAa MHOTOWIEH. BBHIHECEHHE OOIIEero | ® ONpeieNsTh CTeNEeHb MHOTOUJICHA;
MHOXMUTENS 32 CKOOKH. YMHOKEHHUE MHOTOWJIEHa | ® BBINOJHATh NPeoOpa3oBaHUs LENOT0 BBIPAXKEHUS B MHOTOYJIEH
Ha MHOIOwIeH. PaznokeHue MHOrowieHa Ha NPUBEJICHUEM TMOAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK;
MHOXHTEIH crocobom TPYNIIUPOBKU. | ® BBINOJHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOUYJIEHA
BO3BEJICHHE B KBaJIpaT M B Ky0 CyMMBI H Ha MHOTOWICH, MNPUMEHATh (OpMynbl KBajapara CyMMBI |
pa3HOCTH JBYX BbIpaxkeHuil. PaznmoxeHnue Ha KBaJipaTa pa3HOCTH;
MHOXHTEIH C TOMOLIbl0 (opMyn KBaapaTa | @ HCIOJIB30BAaTh TEPMUH "(HOPMYIIBI COKPAIIEHHOTO YMHOKEHUS"
CyMMBl M KBajpaTa pa3HOCTU. YMHOXXEHHE | ® OCYLIECTBIATh Pa3loKEHHE MHOTOYJICHOB Ha MHOMKUTEIU MyTEM
Pa3HOCTH [JBYX BBIPQXEHMM Ha HUX CyMMY. BBIHECEHHMSI 332 CKOOKM OOIIEro MHOXXHUTENS, TNPUMEHEHUS
Paznoxenue Pa3sHOCTH KBaJIpaToB Ha (GopMynbl  Pa3sHOCTH  KBaApaToB, (OpMyn  COKpPALIEHHOTO
MHOKUTENH. Pa3noxeHne Ha MHOKUTENN CYMMBI YMHOXEHUSI, CII0c00a TPYIITUPOBKY;
U pasHocTH KyOoB. IIpeoOpa3oBaHue 1e0ro | ® NPUMEHATH NPEOOpPa30BaHME MHOTOWIEHOB Ui PELICHMS
BBIpaXEHUsI B MHorowieH. IIpumenenue pa3IMYHBIX 3aJad U3 MAaTEMaTHKH, CMEXHBIX IPEIMETOB, W3
pa3IMUHBIX CIOCOOOB Al Pa3OKEHHUs Ha peanbHON MPaKTUKY;
MHOXHTEJIH. ® 3HAKOMUTHCS C UCTOPUEH Pa3BUTHsI MAaTEMATHKU.
IToBropenue u o60o6menue. | IloBropeHHe OCHOBHBIX MOHATHMH M METOAOB | ® BHIOMPATh, MPUMEHSATH OLIEHUBATh CIOCOOBI CPAaBHEHUS 4YHCEII,
(114.) Kypca 7 kiacca, 000011IeHre 3HaHHH. BBIUHCIICHUH, npeoOpa3oBaHuii BBIPAKECHUH, pelieHus
ypaBHEHUH;
® OCYIIECTBIATH CAaMOKOHTPOJIb  BBINOJHSEMBIX JACUCTBUH U
CaMOTIPOBEPKY  pe3yjbTaTa BBIYHCICHHHA, MpeoOpa3oBaHUi,
IIOCTPOCHUN;
® pemarte  3ajauyd M3 peaJbHOM  KU3HHU,  IPUMEHAThH

MAaTCMAaTUYCCKUC 3HAHWA JUJId PCHICHUA 3aJad U3 JPYIrux
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PEIMETOB;
L] peiiatb TCKCTOBLIC 3aJladu, CpaBHHUBATD, BBIGI/IpaTI: CHOCO6BI
peIIeHs 3a/1a4H.

8 kiaacc

(2 yaca B Hef1eJ110, Bcero 68 yacos)

Ha3Banue pa3nena
(TembI)
Kypca (41cj10 4acoB)

OcHoOBHOe coep:kaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4AOIIMXCS

[ToBTOpenue kypca anreOpbl
7 xnacca. (5 4.)

Crenenb ¢ HaTypalbHBIM T[OKa3zaTeneM u €€
CBOMCTBa; TMpeoOpa3oBaHKE IEIbIX BBIPAKCHUM.
pelLIeHNE JIMHEMHBIX ypaBHEHUU. Pemenue 3amau
MIPY TOMOUIY JTUHEUHBIX YPABHEHHIA.

® aKTYyaJIM3UpPOBATH UMEIOIIKECS 3HAHUS U YMEHUS;

® BBINOJHATh TPEHUPOBOUHBIE 3aJaHUs, KOPPEKTUPOBATH CBOY|
3HAHUS U YMCHUS,

® OTBEeyaTb Ha MWTOTOBbIE BONPOCHI M  OIEHUBATb CBOU
JOCTHO>KEHHUS.

YpaBHEHHsT U HEpPABEHCTBA.
Cucremsl JIMHENHBIX
ypaBHEHHUH. (15 4.)

JIuneliHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMU U
ero rpaduk.

[lonATHEe cHCTEMBl JIMHEWHBIX YPaBHEHHH C
IByMs ~ mepeMeHHbIMH.  Pemenwe — cucreM
JUHEHHBIX ypaBHEHUU CHOCOOOM TOJCTaHOBKH,
crmocobom  cioxeHust. ['paduueckuit  meTon
peLIEHUsI CUCTEM JIMHEMHBIX YPAaBHEHUN C IBYMs
nepeMeHHbIMHU. Pemenue 3amad ¢ IOMOIIBIO
CUCTEM JIMHEHHBIX YPaBHCHUM.

e oaA0upaTh NpPUMEpPHI MAp YHUCEN, SBISAIOUIMXCS PELICHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMY;

® HaXOIUTH LEJIbIe pelieHus MyTéM nepedopa;

® BbIpaXkaTb W3 JIMHEHHOIO YpPaBHEHHUS C JBYMs IEPEMEHHBIMU
OJIHY IIEPEMEHHYIO YEPE3 JIPYIYIO;

® CTPOWTh B KOOPJAMHATHOW IUIOCKOCTH TpauK JHUHEHHOTO
YpaBHEHUS C [JBYMS TEPEMEHHBIMHU; TOJIB3YAICh TpaduKoM,
PUBOAUTH MPUMEPHI PELICHUSI YPABHEHUS;

® Dpa3IMuaTh MapajlieNbHbIE U MEPECEKAIOIMNECS MPSIMbIE MO UX
YPaBHEHUSIM;

® JCCIIEIOBaTh BONPOC O KOJIMYECTBE PEIIEHUH CUCTEMBI JIBYX
JMHEHHBIX YPaBHEHUN Ha OCHOBE () YHKIIMOHAILHO-TpapUUECKUX|
IIPEICTABJICHUM YPaBHEHHUS;

® UCIOJBb30BaTh TpaduyecKuil MeTOoA [UIsl pEIICHUS CHUCTEM|
JUHEUHBIX YpaBHEHUH C ABYMs EPEMEHHBIMH (OI'PaHUYEHHO );

® pemiaTh CUCTEMBbI JIByX JIMHEHHBIX YpaBHEHUM C JAByMS
NIEPEMEHHBIMU ITOJCTAHOBKOM U CIIOKEHUEM;

® COCTaBJATh U PELIaTh YpaBHEHHE WM CHUCTEMY YPABHEHUU IO
YCIOBUIO 33Jaud, HWHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3aJ]a4y MOJTY4YEHHBIN pe3ybTar.
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Anrebpanyeckue PanmonaneHbpie  BblpaxkeHHs. AJreOpadyeckas | ® 3alKChIBaTh alreOpandeckue BhIPaKEeHUS;
BBIPXKCHUSI. npoOb. JlomycTuMble 3HAYCHUS TIEPEMEHHBIX B | ® HAXOAUTh OOJACTh JOMYCTUMBIX 3HAYEHUN pPaIMOHATBHOTO
Anrebpandeckas npoOb. (22| apoOHO-parmoHaNBHBIX BhIpakeHUsX. OCHOBHOE BBIPKCHHUS;
q.) CBOMCTBO JpoOH, COKpalleHHe anreOpandecKux | ® BBIMOIHSATh YUCIIOBBIE TOJCTAHOBKM U BBIYHUCIATH 3HAYCHHE
npoOel, MpUBEICHUE anredpandecKux Apodeil K JIpoOH, B TOM YHCIIE C TIOMOIIBIO0 KATBKYJISITOPA;
o0memMy 3HameHareno. CiloKeHue M BbIUMTaHHE | ® (OPMYIHPOBATH OCHOBHOE CBOMCTBO ajrebpamydeckoil apolu u
npobeil ¢ OJAMHAaKOBBIMH  3HaAMEHATENSIMU; OPUMEHSTh €ro Juisi MpeoOpa3oBaHus ApoOel: CcoKpaularh
CIOKCHHE W BBIUUTAHHE JpOoOCH ¢ pasHBIMU pamMoHanpHBIe ApOOHM, TPHUBOIUTH JpoOb K  3alaHHOMY|
3HAMEHATENSIMH, YMHOXEHHE npobeii; 3HAMEHATeNIo;
BO3BE/ICHUE JIpOOM B CTENEHb; JIEJIEHUE IpOOCid. | ® BBIMOIHATH ACHCTBUS C aIreOpanuecKuMu IpoOsSMHU;
[IpeoOpa3oBaHre palMOHAIBHBIX BBIPAKCHUN. | ® BBINOJIHATH CIIOKEHUE, BBIYMTAHHWE, YMHOXKEHUE, [IE€JICHHE WU
[ToxcraHoBKa BBIpaXEHUI BMECTO NIEPEMEHHBIX. BO3BEJICHUE B CTENEHb pAlMOHAIBHBIX  JOpo0eil  mpwH
byHKIUS y = k/x (obparHas npeoOpa30BaHUK PAIIMOHALHBIX BBIPAKEHUN C YI€TOM MOPSIKA
IPONOPLHUOHATBLHOCTH) U €€ Tpaduk (rumepoosa). NEeNCTBUM;
® J0Ka3bIBaTh TOXKJIECTBA, COZIEpIKAILIME palllOHAIBHbIE IPOOH;
® TPHUMEHSTH MPEOOPa30BAHUS BRIPAKEHUH /ISl pEIICHMs 3a/1a4;
® BhIpaXaTh  nepeMeHHble w3  dopmyn  (pusnueckmx,
T€OMETPHUUYECKUX, OMUCHIBAIOIINX OBITOBBIEC CUTYAINH);
® pacro3HaTh QYHKIUIO Y=K/X U €€ rpaduk;
® cTpouTh rpapuk (GyHKIMH [0 TOYKAM, OMHCHIBATH CBOMCTBA
¢yHkunu  (OrpaHMYEHHO); AHAJIM3MPOBATH M  IOKAa3bIBATh
CXEMaTUYEeCKH TMOJOXKEHHE Ha KOOPAWHATHOW IUIOCKOCTH
rpaduka B 3aBUCHMOCTH OT 3HAa4eHUs Ko uIMeHTa.
Uucna u  BbUKCICHHS.| PalmoHanpHBIE W HWppAalMOHATBHBIE YHWCHIA; | ® pa3BUBaTh MPEACTABICHUS O YHCIaX: OT MHOXKECTBa
KBanpatusie kopHU. (19 4.) | MHOXECTBO palllOHAJbHBIX YHCEN, CPaBHEHHE HaATYpaJIbHBIX YUCEJI O MHOKECTBA ACUCTBUTEIbHBIX UHCEN;
paIMoHaIbHBIX quced, NeNCTBUS C | ® O03HAKOMUTKCS C BO3MOYXHOCTBIO MIPECTABICHHS
pauMoOHaNIbHBIMU  yMciamMu. [IpencraBnenue JIEHCTBUTEIILHOTO YHCJIa KaK 0ECKOHEUHOM NeCATUYHON Ipodu,
paIlMOHATIFHOTO YHWCAa JECATUYHONH JPOOBIO. NPUMEHSTh JICCATUYHBIC TPUOIMKCHHUS pPANUOHAIBHBIX H
PacrioznaBanue  WppalMOHANbHBIX  YHCET. UPpALMOHATIBHBIX YHCET;
WppaiuoHanbHOCTh  YKCIIa V2. JlecaTu4HbIE | ® n300paxaTh JCHCTBUTENBHBIC YMCIA TOYKAMU KOOPIUHATHOM
MIPUOJIKEHUS AppaiOHAIBHBIX YUCEI. TPSIMO¥;
CpaBHeHHe HAppaOHAILHLIX YHUCEIL Koneunplc | ® 3alKUCbIBATh, CPABHUBATL W YIIOPSAAOYMBATH ﬂeﬁCTBHTCHBHBIC
u OeCKOHEUHbBIE JIECATUYHBIE poowu. YHACIIA,
MHOECTRO JEeNCTBUTENBHBIX ypcen, | ® BBIIOIHATH, COYETas YCTHBIE W IHMCbMECHHBIE HPHEMBI,
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NEeNCTBUTENbHBIE YHCa KaK OECKOHEUHBIE
NEeCSITUYHBIE JPOOM. B3aUMHO OJHO3HAYHOE
COOTBETCTBHUE MEXKIY MHO>KECTBOM

JNEUCTBUTENIbHBIX YHCEI W MHOKECTBOM
TOYEK KOOpJAMHATHOW mpsimoil. CpaBHEHUE
NEHUCTBUTENBHBIX  YHCEN,  apu(METHYCCKHE
JNIEUCTBYUS C NEUCTBUTEILHBIMH YU CIAMH.
KBagparusie KOPHU; apudmernyeckuit
KBaJI[paTHbI KOPEHb. YpaBHEHHE BHIA X’ = a.
Hax0XJICHHUE PUOTMKEHHBIX 3HA4YECHUM
KBaJipaTHOrOo KOpHs. KBaapaTHbli KOpEeHb H3
MPOU3BEACHUS U JpOOH; KBaIPaTHBIN KOPEHb U3
CTEIICHU; BBIHECEHUE MHOXMTEI M3-TI0J 3HaKa
KOpHS; BHECEHHUE MHOXMTEJIS O] 3HaK KOPHS.
[IpeoOpazoBanure BBIpKECHUM, COACPIKANTUX
KBaJpaTHbIE KOPHHU.
dyukmus y=vx v*+/x u ee rpadux.
IIpocreiime  HppalMOHAJIBHbBIE

VG = aJf(x) =g(x).

ypaBHEHUS

apu(MeTHYecCKue JEHCTBHS C palMOHAJIBHBIMU YHCIIAMU;
NPECTaBIIATh PAllMOHAIBHBIC YUCIIA IECATUYHON APOOBIO;
NOJY4YUTh TPEACTABIEHUE O 3HAYMMOCTH JIeHCTBUTEIbHBIX
Yrces B IPAKTUYECKOHN IEATEIbHOCTH YEIOBEKa,;
(GopMynHupOoBaTh ONpEAeIeHNEe KBAJIPaTHOTO KOPHS M3 4YUCIA,
apru(METHUECKOTO KBaIPaTHOTO KOPHS;

IPUMEHATh OINEPALUI0 M3BJICUEHUS KBaJpPaTHOIO KOpHS U3
YHcia, UCIONIb3Ys PU HEOOXOIMMOCTH KalbKYISATOP;
OLICHMBATh  KBaJpaTHble KOPHM LEJIBIMH 4YHCIAMH U
JECATUYHBIMH JPOOSIMU;

pacrosHaBaTh (GyHKIHIO y=v/x U rpaduk (yHKIHY;

cTpouth rpaduk (YHKIHH IO TOYKaM, OINHUCHIBATH CBOMCTBA
(GyHKLMYU, TOKa3bIBaTh CXEMATUYECKU IOJIOKEHHE rpaduka Ha
KOOPAMHATHOM IIOCKOCTH;

CpaBHUBATh u yHopsA0YMBATh panroHaIbHbIE u
UppaloHaIbHBIE YNCIIA, 3aIMCAHHBIE C TIOMOIIbIO KBAJAPATHBIX
KOpHE;

WCCIIE0BATh yPABHEHHE X° = a, HAXOAWTh TOYHBIC K
npuOIMKEHHBIE KOPHU 1TpH a > 0;

UCCJIEN0BAaTh  CBOMCTBA  KBAaJpaTHBIX KOPHEW, IPOBOAS
YKCJIOBBIE HKCHEPUMEHTHI € HCIOJIb30BAHUEM KaIBKYJIATOPA
(koMITBIOTEPA);

JIOKa3bIBaTh CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX KOPHEH;
NPUMEHSATH UX I IpeoOpa3oBaHus BBIPAKEHHIA;

BBIHOCUTh ~ MHOXHUTENIb  HU3-MOJT 3HAaKa KOPHS, BHOCHTH
MHOHTENb MOJ] 3HAK KOPHSI;
BBIMIOJHATh ~ MPEoOpa3oBaHMsl  BBIPAXKEHUM,  COAEpIKaIIUX

KBaJIpaTHBIE KOPHHU;
H3y4daTh CHOCOOBI OCBOOOXIEHHS OT HPPAIMOHAIBHOCTH B
3HaMeHaTese Jpoou;

BBIpAXaTh TEPEMEHHBIC W3 TEOMETPHYECKHX M (PH3HUECKUX
dopmy;

BBIYUCIISITh 3HAYCHUS BBIPAKCHHI, COACPKAIINX KBaJIpaTHBIC
KOPHH, MCIIONb3Ysl NMPH HEOOXOIMMOCTH TabJHIly KBaapaTOB
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HaATypaJIbHBIX YHUCEl, KaJIbKYJIATOP;

® UCIOJB30BaTh B XOJE PpEIIEHUS 3ahad dJIEMEHTapHbIE
MPEJICTaBICHUS, CBS3aHHbIE C MPUOTMKEHHBIMH 3HAYEHUSIMU
BEJINYUH;
® 3HAKOMUTHCS C HCTOPHEH pa3BUTHS MAaTEMAaTHKHU.
[ToBTOpenne u oboOmienue.| [loBTOpeHNE OCHOBHBIX TOHSITH W METOJOB | ® BBIOMPATH, MPUMEHSTH, OIEHUBATH CIIOCOOBI CPABHEHHMSI YHUCEI,
(74.) KypcoB 7 u 8 KiaccoB, 00001eHne 3HaHU. BBIYMCIICHU,  TNpeoOpa3oBaHW  BBIPAKCHHUH,  PEIICHUS
YpaBHEHUM;
® OCYIIECTBIISITh CAMOKOHTPOJb BBINMOJHAEMbIX JEHCTBUI H
CaMONPOBEPKY pe3ysbTaTa BBIYUCICHHUH, MpeoOpa3oBaHuii,
MIOCTPOCHU;
® pemath  3aJaud M3 peaTbHOM  KM3HM, TPHUMEHATh
MaTeMaTUYeCKUe 3HAHUS [UIsl pelleHus 3ajad M3 JPYrux
IIPEIMETOB;
® pelaTh TEKCTOBBIE 33aJaud, CPAaBHUBATH, BHIOMPATh CIIOCOOBI

PCIICHUS 3aa1H.

9 Kkjaacc

(2 yaca B HeaeJ110, Bcero 68 yacon)

Ha3zBanmue pasaesia (Tembl)
Kypca (41cj10 4acoB)

OcHoBHOe conep:kaHue

OcHoOBHBIE BU/IBI AeSITeJIbHOCTH 00y4aI0IMXCS

[ToBTOpeHnue. (44.) [IpeoOpa3oBaHue palMOHATBHBIX BBIPAKCHUI. | ® aKTYaIM3UPOBATH UMEIOLINECS 3HAHUS U YMEHUS;
[IpeoOpa3oBaHue  BBIPAKEHHMH,  COJACPXKALIUX | ® BBIIOJIHATH TPEHUPOBOUYHBIE 3aJaHMs, KOPPEKTHPOBATH CBOH
KBaJlpaTHbIE KOpHU. PeleHune cucteMm JTMHEWHBIX 3HaHUA U YMEHNS,
YPaBHEHUH. ® 0TBEYaTh HA UTOTOBBIE BOIPOCHI U OLICHUBATH CBOM JTOCTHIKEHUSI.

VYpaBHeHus U HepaBeHCTBaA. | OmnpeneneHue KBaJIpaTHOI'O YpaBHEHUS, | ® paclo3HaBaTh KBAJApPaTHbIC YPABHEHUS;

KBagpaTHele  ypaBHEHHUs. | HENOJIHbIE KBajpaTHble ypaBHeHUs. KosmdecTBo | ® 3anuceiBaTh (GOpMYITy KOPHEH KBaJpaTHOTO ypaBHEHHUS;

(22 4.) KOpHEH KBAaJpPaTHOIO YPAaBHEHUs B 3aBUCHMOCTH | ® DEIIATh KBAJPaTHbIC YPABHEHUs — IIOJIHBIC U HEIIOIHBIC;
OT €ro JWCKpUMHHaHTa. PemeHue KBaJpaTHBIX | ® IIPOBOAMTH  IPOCTEHINME  MCCIEAOBAHHUSA  KBAJPAaTHBIX
ypaBHeHHH 1o ¢opmyne. Pemenue ypaBHEHHIA, YpaBHEHUM;
CBOIAINMXCS K KBaJpaTHBIM. PemreHue 3amad ¢ | ® pemars ypaBHEHMs, CBOASINMECS K KBAaIPATHBIM, C IIOMOILBIO
[IOMOILBIO  KBaJpaTHBIX YypaBHeHHU. Teopema npeoOpa3oBaHuii;
Buera. IlogOop xopHeil ¢ ucnoiab3oBaHHEM | ® HaOMIOJaTh U AHAIM3MPOBATh CBA3b MEXIY KOPHAMH U
teopeMbl Buera. KBanpaTHble ypaBHEHMsI C K02 puLeHTaMN KBaJpaTHOTO YPaBHEHUS;
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IIapaMeTPOM. ® (opMynHupOoBaTh TEOPEMY BHETA, a TaKKe OOPAaTHYIO TEOpPEMY,
Pemenne apoOHO-pallMOHANBHBIX — YpaBHEHHH. IPUMEHSTH 3TU TEOPEMBI JJIsl PELIEHUS 3a1a4;
Pemenne 3amad ¢ NOMOIIBIO pAalMOHANBHBIX | ® peHIaTh TEKCTOBbIE 33Jaud  ajareOpanyeckuM  CrocoOoM:
ypaBHEHHI Ha JBM)KEHHE, COBMECTHYIO paboOTy U NEePeXOAUTh OT CIOBECHOH (POPMYTUPOBKU YCIOBHUS 3aJlaud K
MTOKYTIKH. anreOpandecKoil MOJIENU MMyTEM COCTABICHUS YPaBHEHNUS;
® pElIaTh COCTaBICHHOE YPaBHEHHUE;
® VHTEPIPETUPOBATh PE3YNbTAT;
® 3HAKOMUTHCS C UICTOPUEH pa3BUTHS alureOphl.
VYpaBHeHuss U HepaBeHCTBA., UWCIIOBbIE  HEpaBEHCTBA HM  HMX  CBOWCTBA. | ® (OPMYIHPOBATH CBOICTBa YUCITOBBIX HEpPABEHCTB,
Hepasencrsa. (18 4.) OOvenuHEeHHE W TIEpECeUCHHE  YHCIOBBIX WUIFOCTPUPOBATh UX HAa KOOPAMHATHOM MNPSAMOM, JOKa3bIBaTh
MHOKECTB. Yucnossle IIPOMEKYTKH. anreOpanvecky;
OOvenuHEeHNME W TIepeceueHHe  YHCIIOBBIX | ® JIOKa3bIBaTh HEPABEHCTBA HA OCHOBE OMNPEICNICHHUS YHCIOBOTO
IIPOMEXKYTKOB. HEPaBEHCTBO c OJTHOM HEPAaBEHCTBA;
nepeMeHHoN. JIuHelHble HEpaBeHCTBA C OJHOW | ® IPUMEHSATh CBOKWCTBA HEPABEHCTB B XOJE PELICHUS 3a7a4; B TOM
NIEPEMEHHON 1 uX pemenue. CHcTeMBbl JIMHEWHBIX YHCJIE AJI OLICHKHU 3HA4YEHUS BBIPAKCHUS;
HEpaBEHCTB C OJIHOM MEPEMEHHOH U MX pelleHHe. | ® OOBICHATh, YTO SBJSIETCS pEIICHHEM HEpPaBeHCTBA C OJIHOMU
N3o00pakeHune perieHus: JIMHEHHOTO HEepaBEHCTBA MEPEMEHHOM U YTO 3HAYUT PEUINTh HEPABEHCTBO;
U UX CUCTEM HA YHCIIOBOU NPSAMOMU. ® peuiaTb JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM,
n300pakaTh pelieHue HEPABEHCTBA HA YHCIOBOM MIPSMOIA;
® [IPUMEHSTH [IPU PELICHUN HEPABEHCTB CBOICTBA HEPABEHCTB;
® pemaTh CUCTEMbI JIMHEHHBIX HEPAaBEHCTB, N300paXkaTh PELLICHUE
CHUCTEMBI HEPABEHCTB Ha YMCIIOBOU IIPSIMOI;
® pelaTh IBOMHBIE HEPABCHCTBA.
Uucna wu  Bbruucnenus.| [IpuOmmkéHHOe 3HAaYEHHE BEIMYUHBI, TOYHOCTH | ® OOBACHATH MOHATUS MPUOIMKEHHOE 3HAUEHHE U €r0 TOYHOCTH;
[Tpubnmxénnoe  3HaueHue| npubmmxenusd. Oxpyrnenue uucen. Ilpukuaka v | @€ uCHOIB30BaTh  pasHble  (GOPMBI  3allUCH  NPUOIMIKEHHBIX
BEJIMYUHBI. (2 4.) OLICHKA pe3yJbTaTOB BbIYUCIEHUM. [lorpemHocTs 3HA4YCHMUII;
IpUOIINKEHNUS. ® aHaJIM3UpPOBaTh U J€JaTh BBIBOABI O TOYHOCTH HPHUOIMKEHHUS
JENCTBUTENBHOTO YNCIIa [IPU PELICHNH 33/1a4;
® BBHIYNCIATh AaOCONIOTHYIH0 M OTHOCUTEIBHYIO IIOIPEIIHOCTH
npUOIIMKEHNUS;
® OKpYIUIATH JEHUCTBUTENBHBIC 4YHCJIA, BBIIOIHATh IPUKUIKY]
pe3ynbTaTta  BBIYMCIEHWH, OLIEHKY 3HAUEHUH  YHCIIOBBIX
BBIPAKECHUI.
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Yucna Hu

Creneun c

IIOKA3aTCJICM.
(10 1)

BBIUHCJICHMUS.
LEIIBIM

Crenenb ¢ 1enpiM Mokazarenem. CTaHaapTHas
3amuch gyucia. Pazmepbl 00bEKTOB OKPYKAKOIIETO
Mupa (0T 2JIEMEHTAPHBIX YaCTHUIL 10 KOCMUYECKHUX
00BEKTOB), JUIMTENBHOCTD MPOILIECCOB B
okpy:xaroiiemM mupe. CBOMCTBA CTENIEHU C LIEIBIM
IOKa3aTelIeM.

(GopMyIHpPOBATH OMpEIeIIEHHE CTENECHN C IEJIBIM IT0Ka3aTeleM;
HAXOJUTh 3HAYEHHUS BBIPAXEHUH, COICPKALIMX CTENEHb (¢
IeTIBIM OTPHUIIATENIFHBIM [TOKA3aTeleM;

NPECTaBIIATh 3aMUCh OOJBIIMX U MAJIBIX YUCEN B CTAaHIAPTHOM
BU/JIC;

CPaBHUBATh YMCJIA U BEJIWYHHBI, 3aIMCaHHBIE C HCIIOJIb30BAaHHEM
crernenu 10;

UCIOJBb30BaTh 3alMCh YHMCET B CTaHJAPTHOM BHUAE I
BBIPQKEHUSI pa3MepoB OOBEKTOB, JJIUTEIBHOCTH IPOLIECCOB B
OKpYXXaIoIIeM MHpE;

¢dopMynupoBaTh, 3alMUCHIBATH B CHUMBOJHYECKOW QopMme U
WUTIOCTPUPOBAaTh TPUMEPAMH CBOWCTBA CTENEHH C IEJIBIM
noKasaresem;

INPUMEHATh  CBOWMCTBA  CTEMEHH U NPeoOpa3oBaHMS]
BBIPXEHUH, COIEPIKAIUX CTETICHHU C LIEJIBIM IT0Ka3aTeleM;
BBITIOJHATH JEHCTBUSI C YUCIIAMH, 3aITUCAHHBIMH B CTaHAApPTHOM
Buzie (YMHOXECHHE, JICJICHUE, BO3BEJICHHE B CTETICHB).

OyHKIUN.
MTOHSATHS.
¢bynkuuu. (7 4.)

OCHOBHEIE
YucioBble

[TonsTne ¢byHKIMN. Ob6nactp
OTIpEJICTICHNs] U MHOXKECTBO 3HAYCHUH (DYyHKIIWH.
Crioco6b! 3amanus Qynkumid. ['paduk dyHximMm.
CpoiicTBa (DyHKIIMH, WX OTOOpaKCHHE Ha
rpaguxe.
Urenne © mocTpoeHHe TpaduKoB (PYyHKITHH.
[Ipumeps! rpadukoB (yHKIMNA, OTpaXKArOIIUX
peasbHBIe TPOIECChl. (DYHKIMHM, ONMCHIBAIOIINE
npsMyl0 W OOpaTHyI0  HpONOPIHOHAJIbHEIC
3aBHCUMOCTH, UX IpauKu. GyHKIUU y=x7,

y=x", y=vx, y=k/x, y=|x|.

OTepUPOBATh TMOHATHUAMH: (YHKIUS, O00JACTh OIpeHeICHHS

dbyHKIIMKA, 00JacCTh 3HAaYeHUW (YHKIHUM, 3HAUYCHHWE apryMEHTa,

3HaYeHue PyHKINH;

BBIYUCIIATh 3HAYCHUs (QYHKIMHA, 3aAaHHBIX (GopMmynamu (mpH

HEOOXOMMOCTH UCTIOIB30BATh KATBKYISATOP);

COCTABJISITH TAOJUIIBI 3HaUYECHUN (DYHKITNH;

CTPOUTH 1O TOYKaM rpaduku GyHKIUN (OrpaHUYECHHO);

OTHMCHIBAaTh CBOWCTBA (YHKIIMM HAa OCHOBE €€ TrpaudecKoro

NpeICTaBIICHUS;

OTHCHIBATh CBOMCTBA AJIEMEHTapHBIX (YHKIMH: y=kx+b, y=x2,
y=x, y=vx, y=k/x, y=|x[;

HaxXOJIUTh C MOMOIIBIO Tpaduka (YHKIIUN 3HAYCHHE OJTHON W3

paccMaTpuBaeMbIX ~ BEIMYUH [0  3HAYCHUIO  JIPYTOH

(MpUOIU3UTENTHHO);

B HECIIOXKHBIX CIlydasx BbIpaKaTb (QOpMYJIOH 3aBHCUMOCTH

MEXIy BEIINIHHAMH;

pacno3HaBaTh BHJIBI

U3y4aeMbIX (QYHKIUH, COMOCTABIISTH
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CXEMaTHUYECKH IIOJIOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB dyHkuuit Buma: y=kx-+b, y=x’, y=x, y=vx,
y=k/x, y=|x| ¢ cooTBeTcTBYIOMIEH hOpPMYIION;

UCTIOJIB30BaTh (PYHKIIMOHAIBHYIO TEPMHHOJIOTHIO U CHUMBOIIUKY;
UCCIICIOBaTh TMPUMEPhl TPa(QUKOB, OTPAKAIOIIUX PEATbHBIC
NIPOIIECCHI U SIBJICHUS;

NPUBOJUTE TPUMEPHI TMPOIECCOB M SBICHHH C 3aJaHHBIMH
CBOMCTBaMH;

3HAKOMUTBCS ~ C  TOHSATHEM  HENPEPBIBHOW  (DYHKITUH;
paccMaTpuBaTh MPUMEPBI KYCOYHO 3aIaHHBIX (DYHKITHIA;

[ToBTOpenue u 0600IIEHHE.

(54.)

[loBTOpEHHE OCHOBHBIX TOHATHM W METOHOB
KypcoB 7, 8 u 9 kiaccoB, 00001IeHIE 3HAHUT.

BBIOMPATh, MPUMEHATH, OLIEHUBATH CIIOCOOBI CPaBHEHUS YHCED,
BBIYMCIICHU, npeoOpa3oBaHUA BBIPAXKEHHUI, peleHus
YpaBHEHUM;
OCYLIECTBIISAITh CAMOKOHTPOJIb  BBINOJHSAEMBIX JIEUCTBUH U
CaMONPOBEPKY pe3yibTaTa BbIUMCIECHUH, NpeoOpa3oBaHMUIA,
MIOCTPOCHU;

pemaTh  3aJauyd M3 pPEANbHOM  JKM3HM,  INPHUMEHSTH
MaTeMaTHUYeCKUEe 3HAHWS [ pELIeHds 3aJad M3 ApYyrux
IIPEIMETOB;

pemaTth TEKCTOBBIE 3a/adyM, CpaBHUBATh, BBIOMPATH CIOCOOD
peuieHus 3a1a4uu.

10 kaace

(2 yaca B HeeJI10, Bcero 68 yacon)

Ha3zBanme pazaesia (Tembl)
Kypca (44CcJI0 4acoB)

OcHoBHOe conep:kaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IHUXCH

[ToBTOpenwue. (3 4.)

Pewienne ypaBHEHUN U HEPABEHCTB.
[IpeoOpa3zoBanue BBIpaKEHUH, COIEPKAIINX
CTENEHb C LEIBIM [IOKa3aTEIIEM.

aKTyaJIM3UpOBATh UMEIOIINECS 3HAHUS U YMEHUS;
BBITIOJIHATh TPEHUPOBOUHBIE 3aJlaHUSl, KOPPEKTHUPOBATh CBOU
3HAHUS U YMCHHS,

OoTBeUaTh Ha UTOTOBBIE BONPOCHl M OIEHUBAaTh CBOU
JOCTHKECHHUSL.

AnreOpanveckue

BbIpakeHus.  KBangparTHblij

KBanpatueiii Tpéxuien. Paznoxxenue
KBaJPAaTHOIO TPEXUJICHA HA MHOKUTEIIN.

® pacrno3HaBaTh KBaJpaTHBIA TPEXUWIEH, HAXOAUTh KOPHHU

KBaJPAaTHOIO TPEXWICHA, YCTAHABIMBATH BO3MOXKHOCTb €rQ
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TPEXUIIEH.

PAa3JI0KCHUS HA MHOKHUTCIIN

3u) ® pacKiajbplBaTh HA MHOXHUTEIM KBaJpPaTHBIM TPEXWIEH C
HEOTPUIATEIbHBIM TUCKPUMUHAHTOM;
® TIPUMCHATH Pa3JOXKEHHWE KBAAPATHOTO TpEXWIeHa s
peoOpa3oBaHus pallMOHAIBHBIX BHIPAKEHUH.
Oyukuuu. Ksagpatuunas | Kagpatuunas byHKIHS, e€ rpaduk u ® pacro3HaBaTh KBAAPATHYHYIO (QYHKIIHIO 110 popmyIe;
byakums (8 4.) cBoiicTBa. [Tapabomna, KOOpAUHATHI BEPIIMHBI ® ICcCIe/IoBaTh U OMUCHIBATH CBOMCTBA QYHKIMH y=ax” 1pH a >0
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl. npu a < 0 u pyHKumii y=ax2+n u y=a(x-m)2;
CrenenHble QyHKINU C HATYPATbHBIMU ® CTPOUTHh U M300pakaTh CXEMAaTHYECKU TrpauKy KBaApaTUUHBIX
nokasaressiMu 2 U 3, uX TpauKu U CBOWCTBA. dyHKIHI, 3a1aHHBIX (OPMyTaMH BHAA y=ax>, y=ax +n, y=a(x-
['padpuaeckoe pernieHne ypaBHEHHI. m)’, y=a(x-m)*+n ¢ MOMOLIBIO MAGIOHOB IaPaGoJIBL;
® BHIBIATH U 0000mAaTh OCOOCHHOCTH Tpaduka KBaJApaTHIHOU
byaknmMn y = ax2 + bx + c;
® OmpeneNsiTh KOOPIAMHATHl BEpIIMHBI Mapaboyibl, OCh €€
CUMMETpUH, HalpaBJ€HUE BETBEI;
e crpouth rpaduk GyHKIHH, 3aJaHHOH GopMynoil Buaa y = ax2 +
bx +¢;
® T[PUBOIUTH TPUMEPHl  KBAAPATUYHBIX  3aBUCUMOCTCH U3
peanbHOM XKU3HU, (PU3MKHU, TEOMETPUY;
®  pacrosHaBaTh (YHKIHIO y=ax;
® OOBSACHATH pACIOJNIOKEHHE Ha KOOPJUHATHOM IUIOCKOCTH
rpaduxka;
® UCIOJb30BaTh (YHKIMOHAIBHO-TpaUUecKue MpeCTaBICHUS
JUISL PELICHUs] U UCCIIEIOBAHUS yPaBHEHUH;
® aHAIM3UPOBATh U MPUMEHSATH CBOWCTBA M3YYEHHBIX (DYHKIIMH
JUIS X TIOCTPOEHMUSI.
VYpaBHeHus v HepaBeHCTBA. | JIMHelHOe ypaBHeHuWe. PermieHue ypaBHEHHi, | ® ONPENEATh CTENEHD LIEJIOr0 YPAaBHEHUS;
VYpaBHeHUsT ¢ ONHOHM | cBomsAmIMXCS K  JiMHeWHbIM.  KBajgpaTHoe | ® pacro3HaBath Iieble U IPOOHbBIC YpaBHEHHUS,
nepeMeHHoH. (8 4.) ypaBHEeHUE. PellieHne ypaBHEHUM, CBOASIIMXCA K | ® pelarh JMHEWHbIE W KBaJpaTHbIC YpaBHEHHUs, YpaBHEHMS,
KBaJIPATHBIM. BukBanparusie YpaBHEHHSI. CBOJMIIMECS K HHUM, TMpocTeimue ApoOHO-paIlOHAIBHBIC
[Ipumepsl pemieHus yYpaBHEHUW TPETbe H ypaBHEHUS;
4eTBEPTOU creneHen ® peulaTb YpaBHEHUS TPETbEW U YETBEPTOU CTENEHU C IMOMOLIBIO

pa3oXKEHUEM  Ha
MHOXWTENH. PemeHne IpoOHO-paniOHAIBHBIX
ypaBHeHuH.  PemieHne  TEKCTOBBIX  3ajad

pasloKeHUusT Ha MHOXHTEIM M BBEAEHHUS BCIOMOTaTEIbHBIX
NEepeMEHHbIX (METOJ 3aMEeHbl TMEPEMEHHOW), B YaCTHOCTH
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anreOpandecKuM METOOM.

pemaTs OMKBaJpaTHBIE YPaBHEHNUS,
peuiaTtb Z[p06H0-paLII/IOHaJIBHBIe YpaBHCHUS, CBOAA UX K LCJIBIM|
YpPaBHEHUSIM C MOCIIEYIOIEH TPOBEPKOM KOPHEH;
HAaXOJWTh OO0JACTh JONYCTUMBIX 3HAYCHUH TMEPEMEHHOW B
IpOOHO-PAallMOHAIBHOM ~ YPaBHEHHMM, COTJIACOBBIBaTh KOPHHY|
ypaBHeHus ¢ O13;

npejiaraTb BO3MOXHBIE CIIOCOOBI PElIEHUS] TEKCTOBBIX 3ajad,
O6CY)K,Z[aTI> X MW pellaTb TCKCTOBBIC 3aaa4u pa3HbIMU
criocobamu;

3HAKOMUTHCS C UICTOPHEH pa3BUTUS MAaTEMAaTHUKH.

VYpaBHEHU U HEPABEHCTBA.
KBanpaTHble HepaBEeHCTBa.

(64.)

KBanpaTHbie HepaBEHCTBA U UX PEILIECHUE.
Pemienne HepaBeHCTB METOJIOM UHTEPBAJIOB.

YUTATh, 3aIlAChIBATh, IIOHUMATh, MHTEPIIPETUPOBATH|
HEPABEHCTBA; UCII0JIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO;
BBINOJIHATh IPE0Opa30BaHUsl HEPABEHCTB, HCIOJIb30BATH [If
npeoOpa30BaHUs CBOMCTBA YHCIOBBIX HEPABEHCTB;
pacno3HaBaTh JINHEHHBIC U KBAIPATHBIC HEPABEHCTBA;

pemaTh KBagpaTHbIE HEPAaBEHCTBA, MCIONB3YS TIpaduuecKue)
IIPEJICTaBJICHHUS,

pemaTh KBaJpaTHbIE HEPAaBEHCTBA UM HEpaBeHCTBa Oouiee)
BBICOKOM CTETIEHH METOJIOM MHTEPBAJIOB;

pemarb CHCTEMbl HEPABEHCTB, BKIIOYAIOIIMX KBaJApaTHOE
HEPaBEHCTBO;

ocBaMBaTb W IPUMEHATh HEPABEHCTBA IIPU  PEIICHUU
pa3IMYHBIX 33/1a4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

YpaBHEHHUs U HEPABEHCTBA.
Cuctembl ypaBHeHui. (6

9.)

VYpaBHeHHE C [BYMs IIEPEMEHHBIMH M €ro
rpaduk. Cucrema ABYyX JUHEHHBIX YPAaBHCHHH C

JIBYMsl TIEPEMEHHBIMU M €€ pEelICHHUE.
CUCTEM JBYyX YpaBHEHHUIl, OJHO W3
JUHEHHOEe, a JApyroe — BTOpPOH
['padpuaeckas WHTEpIpeTaIus

YpaBHEHHH C JBYMsI TEpEMEHHBIMH.

Pemenue
KOTOPBIX
CTEIICHU.
CHCTEMBI
Pemenune

TEKCTOBBIX 3aJ1a4 aJIreOpandecKiM CIIOCOOOM.

ocBaMBaTb M IPUMEHATh NPUEMBI PELIEHHUS CHUCTEMBI JBYX
JUHEHHBIX YpaBHEHUN C IBYMSI IEPEMEHHBIMH U CHUCTEMBI JBYX|
YpPaBHEHUH, B KOTOPbIX OJHO YypaBHEHUE HE SBISAETCS]
JIMHEHHBIM;

UCTIOJIb30BaTh (PYHKIMOHANBHO-TpaUIecKue IMpeaCcTaBICHUS]
JUISL pEIICHHUS U UCCIIEIOBAHNS YPAaBHEHUN U CUCTEM;
aHaTM3UPOBaTh TEKCTHl 3ajjady, pellaTh HX anredpandyeckuM
CIoco0OM: MEPEXOJUTh OT CIOBECHOU (hOPMYITMPOBKH YCIOBHS
3aJa4d K anreOpandeckoil MoAeIH MmyTéM COCTABJICHUS CUCTEMB]
YpaBHEHUM; pellaThb COCTABJICHHYIO CHCTEMY YpaBHEHMII;)
MHTEPIPETUPOBATH PE3YNIbTAT;
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3HAaKOMHTBCA C HCTOpHCﬁ Pa3sBUTHA MAaTEMATUKA

YpaBHEHHUs ¥ HEPABEHCTBA.
HepaBenctBa ¢ aByms
IIEPEMEHHBIMHU (2 4.)

I'papuueckas wuHTEpHpeTanuss HEPaBEHCTB U
CUCTEM HEPABEHCTB C IBYMs [IEPEMEHHBIMU.

UMETb TpE/ACTaBIeHUEe 00 H300paKEHHMM Ha KOOPIMHATHOW
IUIOCKOCTH MHOXKECTBA PEIICHWH HEPaBeHCTBA C JIByMS]
NEPEMEHHBIMH C TIOMOIIHIO IPUMEPOB HA TOTOBBIX PUCYHKAX.

UYucnossie
nocyienoBareabHoCcTH. (20

9.)

IMonsaTue YHCJIOBOH IIOCJIENOBATEIILHOCTH.
3ananue MOCJIeI0BATEILHOCTH

peKyppeHTHOU popMyson U dbopmyroit
n-rousieHa. Apudmerndyeckas U reoMeTpUIecKas
IIPOTPECCHUM. bopMyIibI n-ro YJIeHa
apupMeTHIECKON u reOMEeTpUUYECKON
IpOrpeccuii, CyMMBbl HE€PBBIX N  YJICHOB.
W3obpaxkenne wieHOB  apuMETHUECKOW U
FeOMETPUYECKON  MpOorpeccuii  TOYKaMU  Ha
KOOPAMHATHOM  IUIOCKOCTH.  JIuHEWHBId U
SKCIMOHEHIMAIbHBIN POCT. CI0KHBIE MPOLICHTHI.

OCBauBaThb U NPUMEHITh WHJIEKCHbIE O0O3HAYEHHUs, CTPOUTH
pedeBbI€ BBICKA3bIBAaHUS C MCIIOJb30BAaHUEM TEPMUHOJIOTHUH,
CBSI3aHHOM C IOHATHEM II0CIIEI0BATEIbHOCTH;

aHATM3UPOBaTh (OPMYIy N-TO UYJEHA IOCIEA0BATEILHOCTH

WIH  PEeKyppeHTHY0 (GopMydy W  BBIUHCIATH  YJICHBI
M0CJIeIOBATEIbHOCTEH, 3aIlaHHBIX STUMHU (HOPMYIaMu;
YCTaHaBIIMBATh 3aKOHOMEPHOCTh B ITOCTPOEHUH

MIOCJIEI0BATEIBHOCTHU, €CJIM BBIIMCAHBI NIEPBBIE HECKOJIBKO €€
YJICHOB,;

pacrio3HaBaTh  apu(PMETHUECKyI0 |
MIPOrPECCUU IPHU pa3HbIX crioco0ax 3aaHus;
pemars 3amadd ¢ HCIONb30BaHWEM (OpMyNn n-ro 4YieHa
apu(METHIECKOH ¢ TEOMETPHUUYECKON MPOTPEeCcCHUid, CYMMBI
MEPBBIX N YICHOB;

n300paxkaThb  4YJEHBl MOCIEA0BATEIbHOCTU
KOOPJAMHATHOMU MJIOCKOCTH (OIPaHUYEHHO);
paccMaTpuBaTh MPUMEPHI MIPOIECCOB U SBJICHUN W3 pPealbHON
KHU3HH, WUTIOCTPUPYIOLINE H3MEHEHHE B apupMETHUYECKOH
MIPOrPECCUH, B TEOMETPUUECKON IPOrPECCHH;

pemiaTh 3a/1auu, CBSI3aHHBIE c YUCJIOBBIMU
MOCJIEIOBATENBHOCTAMU, B TOM YHCJE 3aJaud W3 pealbHON
KU3HH,

peliaTh 3aJa4d Ha CJIOXKHBIE MPOILICHTHI, B TOM YHCJIE 3aJaud
U3 peaJIbHOM NPAKTUKHU (C UCTOIb30BAaHUEM KaJIbKYJISTOPA);
3HAKOMUTHCS C UICTOPHEH pa3BUTUS MAaTEMAaTHUKH.

TFE€OMETPUUYECKYIO

TOYKaMH Ha

[ToBTOpenue, o060OMICHNE,
CUCTEMaTH3alysl  3HaHWH.
(12 4.)

Uucna u BblUMCIEHUS (3aluUCh, CpPaBHEHHE,
NEHUCTBUSL C  JICHCTBUTENLHBIMH  YHCJIAMH,
YUCJIOBasl MpsiMasi; MPOLEHTHI, OTHOIIEHUS,

MIPOMOPLINHU; OKPYIJIEHUE, MPUOIHKEHUE, OLICHKA;
pelieHre TEKCTOBBIX 3a/ad  apu(pMEeTHYECKUM

OIEpUpPOBaTh  IMOHATUSAMHU: MHOXECTBO, IIOJAMHOXECTBO,
Onepanyy HaJl MHOKECTBAMHY;

UCIIOJIb30BaTh rpaduyeckoe MpencTaBIeHUe MHOXECTB IS
ONMCAHUsl PEAIbHBIX IPOLIECCOB W SIBICHUM, NPHU PELICHUU
3a7a4 U3 APYrux y4eOHBIX PEIMETOB;
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crocooom).

aKTyaJIM3UpOBaTh TEPMHUHOJOTHUIO U OCHOBHBIC JIECHCTBHA,
CBA3aHHBIC C YMCJIIAMM: HATYpPaJbHOE YMHCIIO, IPOCTOE U
COCTAaBHOE YMCIIA, ACIMMOCTb HAaTypalbHbBIX YUCEIl, IPU3HAKU
JETUMOCTH, 11€JI0€ YHCIO0, MOAYJb YHCia, OOBIKHOBEHHAs U
NECSTUYHAS apo0u, CTaHapTHBIN BHJ qucCIIa,
apu(METHYECKUI KBaIpaTHBIM KOPEHb;

BBIINIOJHATH ACUCTBHSA, CPAaBHUBATh U YNOPSAIOYMBATH YHUCIA,
MIPEACTABIIATh YHCIA HA KOOPAUHATHOW IPSMOM, OKPYIJIATH
4YUCIIa;

BBITOJIHAT IPUKHUIKY U OLIEHKY PE3YJIbTaTa BEIYUCIICHH;
pemaTh TEKCTOBBIC 33a/1a4l apu(METHUECKUM CIIOCOO0M;
pelaTh MPaKTUIECKHUE 3a1a4u, COACPIKAINE IPOLEHTHI, T0JIH,
4aCTH, BBIPAKAIOIIHME 3aBUCUMOCTH: CKOPOCTb—BpEMSI—
paccTosiHAEe, IIeHa —KOJMYeCTBO — CTOUMOCTh, OOBEM
paboThl — BpeMsi — MPOU3BOIUTEIBHOCTD TPYAR;
pa3dupaTh peajbHbIE JKU3HEHHbIE CUTYalH, (POPMYIHUPOBATH
UX Ha s3bIKE MATEMaTUKH, HAaXOIUThb PELICHHWE, IPUMEHS
MaTEeMaTUYECKHUH anmnapar, UHTEPIPETUPOBATh PE3YJIbTaT.

Anrebpandeckrue BbIpakeHUs (TpeoOpa3zoBaHue
anreOpanyecknux  BBIPAKEHHH,  JOMYCTHMbIE
3HAYCHMS).

ONEepUPOBATh TOHATUSMU: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(METHYECKU  KBagpaTHBIH  KOpPEHb,  MHOTOYJIEH,
anredpandeckast ApoOb, TOKIECTBO;

BBINIOJHATh OCHOBHBIE JICHCTBUS: BBIINOJIHATH PAcyETHl 110
dhopmynam, peoOpa3oBBIBATH IIEbIe, APOOHO-pAITMOHATBHBIC
BBIDOKEHUSI W BBIPAXKEHUS C KOPHIMH, pEaJln30BbIBAThH
pa3joKeHUe MHOTOWIEHAa Ha MHOXHUTENIH, B TOM YHCIE C
UCIOJIb30BaHWEM (OpMyNl pa3HOCTH KBaJapaToOB M KBajpara
CYMMBI U pa3HOCTH;

HaxXOJWTh  JOMYCTHMbIE 3HAYEHHUS MEPEMEHHBIX
JIpoOHO-pallMOHATIBHBIX BBIPAKEHUH, KOPHEH.

JUTSL

VYpaBHEHMsI, HEpAaBEHCTBA U UX CUCTEMBI (METOABI
pelleHns, pelleHne 3ajad  IOpu  IOMOIIH
YPaBHEHUI U CUCTEM YPAaBHEHMI)

OIIEpUPOBATh TOHATUSMHU: YypaBHEHHE, KOPEHb YpaBHEHUS,
CTENEHb YPAaBHEHHWs, JIMHEHHOE HEPABEHCTBO, KBAJpPATHOE
HEPABEHCTBO, CHCTEMA YPAaBHEHMM, CHUCTEMa HEPABEHCTB,
paBHOCUJIbHBIE ITPEOOPa30BAHNS;

aKTyaJIM3UpOBaTh OCHOBHBIE METOJAbl PEUICHMs] YpaBHEHHUH,
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HCPaAaBCHCTB U UX CUCTEM;,
peiiaTh TCKCTOBBIC 3aa4N aJII‘GGpaI/I‘-IGCKI/IM CII0COOOM.

OyHKIMKU (TIOCTPOEHUE, CBOMCTBA HW3YYCHHBIX
¢byHkuuii; rpaduyeckoe pemieHue ypaBHEHHH U
HX CHCTEM).

OTIepUPOBATh MOHATHAMH: (PyHKIUSA, TpaduK QYHKIHH, HYIU
(GyHKUINH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HAWOOJbIIEE W HAUMCHbBIIEE
3Ha4YeHUsl (QYHKIHH;

aHaJTM3UPOBaTh, CPABHUBATH, ONMCHIBATH CBOWCTBA ()YHKIIWH,
CTPOUTH UX Tpa(UKH;

ONEPUPOBATh TMOHATHSMH: TpPsIMasi TMPOIOPIHOHAIBHOCTS,
oOpaTHast  MPONOPLMOHATBHOCTh, JIMHEHHAas  (QyHKUHS,
KBaZpatuuHas QyHKIus, mapadoia, runepoona;

UCTOJb30BaTh  TIpadUKU Ui ONpENAEICHUS  CBOWCTB,
MPOIIECCOB M 3aBUCHMOCTEH, JUIsl PEUICHUs 3aJad U3 APYTrUX
y4eOHBIX IPEIMETOB U PEaJTbHOMN JKU3HU;

MOJICIUPOBATh C MOMOIIBIO IPpaUKOB peaNbHbIC MPOIECCHl U
SIBIICHUS;

BBIpa)kKaTh (OPMYIIAMHU 3aBUCHMOCTH MEX]y BETHUNHAMH.
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PABOYASA TPOTPAMMA IO YYEBHOMY KYPCY «'EOMETPU S
Conep:xkanue yueoHoro kypca «I'eomerpusi»
7 kiaace

Hauvaneuble mnoHsiTHUS TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jiyd. Yroi. Buubl yrios.
BeprtukanbHbie u cMexHbIe yribl. buccekTpuca yrina. [TapamienbHOCTh U NEPHIEHAUKYISIPHOCTH MPSIMBIX.

OCHOBHBIE TIOCTPOEHUSA C MOMOILIBI HUPKYJIS W JuHeWku. TpeyrosbHuk. Bwicora, meauana,
OmcceKTpuca, BX CBOMCTBA.

PaBHOOEIpEHHBIN 1 pABHOCTOPOHHUN TPEYTOJbHUKU. HepaBeHCTBO TpEeyrolbHUKA.

CBoiicTBa M MPU3HAKKM PaBHOOCIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOILHUKOB.

CBoiicTBa M IpU3HAKKU MapauIeNbHBIX MpsAMBIX. CyMMa yIJIOB TPEyrojbHHKA. BHEIIHWE YIIIbI
TPEYroJIbHUKA.

[IpsamoyronbHbi  TpeyroibHUK. CBOMCTBO  MeAMAHbl  MNPSMOYTOJBHOTO  TPEYroJIbHUKA,
IIPOBEAEHHONW K TUIOTeHy3e. IIpu3Haku paBeHCTBA NMPAMOYTOJIbHBIX TPEYTOJIBHUKOB. IIpsAMOyronbHbIN
TPEYTOJIbHUK C YIJIOM 30°.

HepaBenctBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJUHE JIOMAHOW,
Teopema 0 OOJIbIIIEM yTJiie U OOJBIICH CTOPOHE TPEYTrOIbHUKA.

OKpy>XHOCTb U KPYT, XOpJla U AUAMETP, UX CBOICTBA.

8 kiracc

[lepnieHIUKYNIAp U HAKIOHHAS.

I'eomeTprueckoe MecTo ToueK. buccekTpuca yria u cepeIMHHBIN NEPIEHANKYISAP K OTPE3KY KakK
TEOMETPUYECKNE MECTa TOYEK.

Jlomanasi, MHOroyroiapHuk. HerslpéxyronapHuku. llapamnenorpamm, ero mpusHaku U CBOMCTBA.
YacTHble cllyyad NHapaijienorpaMMoB (NPsIMOYTOJbHUK, pPOoMO, KBaapaT), UX NPU3HAKU MU CBOMCTBa.
Tpaneuus, paBHoOOKast Tpareius, e€ CBONCTBa U Npu3HaKku. [IpsMoyroiabHas Tpanenus.

Merton yaBoeHust Mmeauanbl. LleHTpaibHas CUMMETPUS.

Teopema Paneca u TeopeMa 0 IPONOPLHUOHAIBHBIX O0Tpe3Kax. LIeHTp macc TpeyroiabHuKa.

CpoiicTBa TmIomaneii reomeTpuueckux ¢uryp. Dopmynasl I8 IUIOHMAAM  TPEYrOJIbHHUKA,
napaienorpamMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIIAAeH MoK00HBIX GUryp.

Brruucnenue miomnaaei TpeyroabHUKOB © MHOTOYTOJILHUKOB Ha KJIETYATON Oymare.

Teopema [Tudaropa. Ilpumenenne Teopems [Tudaropa npu perieHun NpakKTHUECKUX 3a1ad.

[TpeobpazoBanue momoous. [lomodre COOTBETCTBEHHBIX JIEMEHTOB.

[TonoGue TpeyronbHUKOB, K03 dunmeHT nogodus. Ilpuznaku nmogodus TpeyronbHUKOB CpeaHsis
JWHUA TpeyroiabHUKa. [IpuMeHeHne noqooust npy peleHnn NpakTHYEeCKUX 3a/1a4.

9 knace

CuHyc, KOCHHYC, TaHI'€HC OCTpOro yrja NpsMOYTOJBHOTO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TPUTOHOMETPUYECKHE (DYHKITUHU YTIIIOB 830°,45° 160",

B3aumHoe pacrnosokeHue OKpYXHOCTU M mpsMoil. KacaTtenbHas M cekylias K OKpPY)KHOCTH.
OKpy’KHOCTB, BIIUCAaHHAs B yrojl. BnucaHHas 1 onMcaHHasi OKPYKHOCTU TPEYTOJIbHHKA.

BrucanHble U LEHTpaIbHBIE YIUIBI, YTOJI MEXIY KacaTeIbHON U XOPIOH. YTIIBI MEXKIY XOpAAMU U
CEeKylUMMH. BrmcanHble M ONMCaHHbIE YETHIPEXYTOJBHUKH. DB3auMHOE pAaclonoXeHue IBYX
okpyxxHoctell. Kacanue okpyxHocteld. O0mue KacaTeabHbIE K IBYM OKPYKHOCTSIM.

Teopema 0 mnpousBeneHMM OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bekrop, 1imuHa (MOAyNb) BEKTOpa, COHANPABIEHHbBIE BEKTOPHI, IPOTUBOIOJIO0KHO HANPABICHHbIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaly HaJ BeKTopamu. CpeqHss JTUHUA
Tpaneuuu. PasnoskeHue BEKTOpa IO JBYM HEKOJUIMHEApHBIM BeKTopaM. KoopauHaThel BEKTOpA.

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHMS IPSIMOM M OKPYKHOCTH B KOOpAMHATaXx,
NIEPECEYCHUE OKPYKHOCTEH U NPSMBIX. MeTOl KOOPAMHAT U €r0 IPUMEHEHHE.



10 knacc

Cunyc, KocuHyC, TaHreHC yriaoB oTr 0 1o 180°.OcHoBHOE TPUTOHOMETPUUYECKOE TOMKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemienue tpeyronpHukoB. Teopema KOCHHYCOB M TeOopemMa CHHYCOB. PernieHune mpakTHUYeCKUX
3a/1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

CkanspHOe MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOXKACHUS JJIMH U YTJIO0B.

IIpaBunbHBIE MHOTOYrOJIbBHUKH. JUIMHA OKpYKHOCTU. I'pamycHas M panguaHHas Mepa yria,
BBIYMCIICHHE JIUTUH AYT OKpyx)HocTel. [limomane kpyra, cekTopa, CerMeHTa.

JIBIDKEHHSI TIJIOCKOCTH M BHYTPEHHHE CHUMMETPUH (uUryp (dJIeMEeHTapHbIe MpPEICTaBICHHUS).
[TapannensHbiii nepenoc. [1oBopoT.

IInanupyemMble npeaMeTHbIE pe3y/bTaThl 0CBOeHHS YueOHOro Kypca «['eomeTpus»

7 xkaacce

° Pacro3HaBaTe HW3y4eHHBIE T'€OMETPUUYECKHE (UTYPBI, OMNPEACTATh WX B3aHMMHOE
pacrnonokeHue, n300pakaTh TEOMETPUIECKUE PUTYPHI; BBIIOIHITH YEPTEIKHU TI0 YCIOBHUIO 33a4H;

° W3MEPATH JINHEHHBIE U YTJIOBbIC BEJIMYHHBI;

[ ] pemaTL 3aa4YU Ha BBIYHUCIICHUC OJINH 0Tp€3KOB 1 BCIINUYUH erIOB;

° JienaTh TpyoOyro OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHMH MPEAMETOB B PEAbHOW JKHU3HH,
pa3MepoB MPUPOIHBIX OOBEKTOB; pa3InyaTh pa3Mepbl ITUX OOBEKTOB IO MOPSAIKY BEITUYHHBI;

° CTPOUTH YEPTEKHU K TEOMETPUUECKUM 3aj1adaM;

[ ] II0JIB30BATHCA HpI/ISHaKaMI/I paBeHCTBa TpeYI‘O.HBHI/IKOB, HCIIOJIB30BAaTh HpI/ISHaKI/I 158
CBOMCTBA paBHOOCAPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a7aY;

° MIPOBOAUTH JIOTUYECKHUE PACCYKICHHS C UCIIOJIB30BAaHUEM I'€OMETPUUECKUX TEOPEM;

° MOJIB30BaThCSl MPU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TpPEYrOJbHUKOB, CBOMCTBOM

MEJUaHbl, IPOBEAEHHONW K THUIIOTEHY3€ IPSAMOYTOJIbHOIO TPEYrOJIbHUKA, B PEIICHUU I€OMETPUUYECKHUX
3az1ad4;

° OTIpeNeNIATh MapaJUIETbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
CeKyIlas;

° pelaTh 3a/1a4M Ha KJIeT4aTol Oymare;

° IPOBOJUTh BBIYMCIECHHUS W HAXOAUTh YHCIOBbIE M OYKBEHHbIE 3HAYEHUS YIJIOB B

FEOMETPUUYECKUX 3aJadyaX C HCIOJIb30BAaHUEM CYMMBbI VYIJIOB TPEYTrOJbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU NEPECEUCHUN JBYX MapauIeIbHbIX IPSIMbIX CEKYIIEH;

° pemaTh IPaKTUYECKUE 3a1a4l HAa HAXOK/ICHUE YIJIOB;

° (GopMynHpOBaTh ONpPENETICHUsT OKPYKHOCTU M KPYra, XOpIAbl U TUaMETpa OKPYKHOCTH,
I0JI30BAThCS UX CBOMCTBAMHU; YMETh IIPUMEHATH OTU CBOMCTBA IIPU PEILICHUHU 3a7ady;

° II0JIb30BATBCSA  MPOCTEHIIMMHM TE€OMETPUYECKMMHM  HEPAaBEHCTBAMHM, IIOHMMATh HX
IIPaKTUYECKUH CMBICI;

° IIPOBOJANTH OCHOBHBIE T€OMETPUUECKHUE MOCTPOCHMSI C TOMOIIBIO HUPKYJIS U JINHEHKH.

8 knace

° OnpenensaTs napajulebHOCTh NPAMBIX C IMOMOLIBIO PAaBEHCTBA PACCTOSHUNM OT TOYEK
OJHOM MPSIMOM JI0 TOYEK APYroil MPsIMOM;

° BIIQJICTh IIOHATUEM T€OMETPUYECKOIO MECTa TOUEK;

° YMETb OIpEeNeNaTh OUCCEKTPUCY yIda U CEpEAUHHBIM NMEpHEeHAMKYNIAp K OTPE3Ky Kak
FeOMETPUYECKHUE MECTA TOYEK;

° pacno3HaBaThb OCHOBHBIC BHUIBI YETBIPEXYTONBHUKOB, MX JJIEMEHTBHI, IIOJIB30BATHCS MX
CBOMCTBAaMM IIPU PEIICHUHY T'€OMETPUYECKUX 3a/1aY;

° IPUMEHATh CBOMCTBA TOYKM IIE€PECEUYEHUs] MeOUaH TpeyrojbHHKa (LEHTpa Macc) B
pelLIeHny 3a1a4;

° BJIAJICTh IOHATUEM CPEIHEHN JIMHUU TPEYTOJbHUKA, IPUMEHSTH €€ CBOMCTBO IIPU PEIIECHUN
TeOMETPUUYECKUX 3a/a4;

° I0JIb30BaThCA Teopemont daseca u TeOpEeMON 0 IIPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh
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UX OJIs1 pCHICHUS MPAKTUYCCKUX 3a/1ay;

° NPUMEHSTH IPU3HAKH MTOI00UST TPEYTOIBbHUKOB B PEIICHUH T€OMETPUYESCKHX 3a/1a4;

° noJNib30BaThesi Teopemoi [ludaropa ans pemieHus TeOMETPHUECKUX U TPAKTHUYECKUX
3aj1ay;

° CTPOUTh MATEMATUYECKYI0 MOJIENh B MPAKTUYECKUX 3a7a4aX, CaMOCTOSITEIBHO JeNaTh
4epTEK M HAXOJIUTh COOTBETCTBYIOIIUE UTUHBI,

° BBIUUCIATh  (Pa3NIMYHBIMU ~ croco0aMu)  IUIOMIAAb  TPEYTOJIbHMKA W TUIOIIATN
MHOTOYTOJIBHBIX (pUTyp (MOIB3YACH, TJIe HEOOXOAUMO, KATBKYIITOPOM);

° BJIQJICTh MOHITHIMH MpeoOpa3oBaHus MOJ00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOJAO0HBIX
uryp;

° MOJIb30BATHCSI CBOWCTBAMH TOJOOUST TIPOU3BOIBHBIX (PUTYP, YMETh BBIYHCIATH JIUHBI U
HaXOJIUTh YTJIbI y TOAOOHBIX PUTyD;

) MPUMEHSTH CBOHCTBA MOJ00US B IPAKTHUECKUX 3a7a4aX;

° YMETb TPUBOJIUTH MPUMEPHI IOJOOHBIX (DUTYP B OKPYKAIOIIEM MUPE;

) MPUMEHSITH MTOJIyYCHHbIC YMEHHS B MPAKTUUECKUX 3a/1a4aX;

° NPUMEHSTH MOJIYYCHHBIC 3HAHWS Ha MPAKTHKE — CTPOUTHh MAaTEMATUYCCKHE MOJCITH IS

3aJga4d peaJIBHOP'I JKU3HHU U IPOBOJAUTH COOTBCTCTBYIOIIHEC BHIYHUCICHUA C IPUMCHCHUCM HOI[OGI/ISI.

9 KJacc

° Brnanets moHATHSAMH CHHYCa, KOCHHyCa W TaHI€HCAa OCTPOro yria MpsSMOYTOJILHOTO
TpeyFOJII:HI/IKa; IIOJIB30BATHCA 3TUMU INOHATHUAMU IJIA pemeHI/m HpaKTI/I‘{eCKI/IX 3ajJa4,

° MOJIb30BAaTHCS  OCHOBHBIM ~ TPUTOHOMETPUUYECKHM  TOXKIACCTBOM  JUISI  HaXOXKICHUS
COOTHOH_ICHI/II\/'I Me)KILy TpI/IFOHOMeTpI/IquKI/IMI/I BCIIMYHUHAMMU,

° BIIAJICTh TIOHATHEM KacaTellbHOM K OKPY)XKHOCTH, TIIOJb30BAaThCsl TEOPEMOM O
NEePHEHANKYISIPHOCTH KacaTelIbHOM U pajJinyca, IPOBEIEHHOIO K TOUKE KacaHus;

° MOJIB30BAaThCA TEOPEMaMH O TPOU3BEJCHUU OTPE3KOB XOpA, O MPOU3BEIACHUU OTPE3KOB
CEKYIIUX, O KBaJpaTe KacarelbHOM;

° BIIAQJICTh TIOHSATHSIMU BIIMCAHHOTO W IEHTPAJIBHOTO YTIJIa, HMCIOJIB30BAaTh TEOPEMBI O

BIIMCAHHBIX YIJIAX, YIVIAX MEXAY XOopAamH (CEKYIIMMH) U YIJIe MEXAYy KacaTellbHOW W XOpAod mnpu
pEILLICHNH TEOMETPUYECKUX 3a/aY;

° BJIAJICTh TOHATUEM OIKMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh HAXOJHUTh €€
LEHTD;

° MOJIb30BaThCs ()aKTaMU O TOM, YTO OMCCEKTPUCHI YIJIIOB TPEYTOJbHHUKA MEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE NEPINECHIUKYIISIPbI K CTOPOHAM TPEYTrOJbHUKA MEPECEKAIOTCs B
OJIHOM TOYKE;

° BJIAJETh MOHATHEM OMMCAHHOTO YEThIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA OINKCAHHOIO
YEeTBIPEXYTOJIbHUKA [IPU PELICHUH 3a/1ay;

° MOJIb30BAThCS BEKTOpaMH, TMOHMMATh HUX TEOMETPUYECKHH U (U3NYECKUH CMBICT,
NPUMEHSTH UX B PELICHUN T€OMETPUUYECKUX U (PU3MUECKUX 3aj1ay;

° BJIAJETh MOHATHEM CPEIAHEN JUHUW TpalelHuH, NPUMEHATh €€ CBOWCTBO NMPU PELICHUU
FEOMETPUUYECKUX 3a/aY;

° MIPUMEHATH MOJYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTH4eCKHUE MOJEIH JIs

3aa4 peaJIBHOﬁ JKU3HHU U TOPOBOAUTH COOTBCTCTBYIOIIHWC BBIYHCIICHHUA C IMPUMCHCHHUCM HOI[OGI/I?I u
TPUTOHOMETPUIECKUX QYHKITUHN (TTOJIB3YSCH, TJIe HEOOXOAMMO, KATBKYIATOPOM).

10 xiaacc
° 3HaTh TPUTOHOMETPHUYECKUE (YHKIMM OCTPBIX YIJIOB, HAXOAWTh C HUX MOMOILBIO
pa3IMYHBIE JIEMEHTHI IPSIMOYTOJILHOTO TPEYTOJIbHUKA («PEIICHUE TPSIMOYTOJBHBIX TPEYTOJIbHUKOBY);
° HAXOJWThH (C TOMOIIBIO KAIBKYISTOPA) UTHHBI U YTIIBI ISl HETAOIMYHBIX 3HAUCHHUIA,
° HCITOJIH30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB JUISI HaXOXKJICHHS PA3IMYHBIX DJIEMEHTOB
TPEYTrOJIbHHUKA («PELIEHUE TPEYTOJIBbHUKOBY), IPUMEHSTh UX IPU PEIIEHUN F€OMETPUUECKUX 3a/1a4;
[ HpI/IMeHHTB CKaJBIpHOC HpOI/I3BeIIeHI/Ie BeKTOpOB JJIA HAXOXKXIACHUS JIUH U YTJIOB;
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° MOJIb30BAaThCA METOJOM KOOpPJMHAT Ha IUIOCKOCTH, NPUMEHSATH €ro B PEIICHUH
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay;

° BJIQJICTh TMOHSATUSAMHU MPABIILHOTO MHOTOYTOJBHHUKA, IMHBI OKPYKHOCTH, IJHHBI TyTH
OKPYKHOCTU U paJuaHHOM Mephl YIjla, YMETh BBIUUCIATH IUIOMIAAb Kpyra M €ro yacTeil MpUMEHSTb
MOJTyYEHHBIC YMEHHS B MPAKTUYCCKUX 3a/1a4ax;

° HaXOJUTh OCH (WJIM LIEHTPbI) CUMMETpUU (GUTyp, MPUMEHATh JIBUKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIy4asiX;
° IIPUMEHATH MOJIY4YCHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMAaTH4YECKHE MOJENHN UL

3aJa4  peaqbHOW JKM3HM W TMPOBOJUTH  COOTBETCTBYIOIIME  BBIUMCIEHHS C  IPUMEHEHHEM
TPUTOHOMETPUIECKUX (QYHKITUHN (TTOJIB3YSCH, TJIe HEOOXOAMMO, KATBKYIATOPOM).

CneuuajbHble peAMeTHbIE Pe3yJIbTAThI:

° BIIaZICHUE 3PUTEIBHO-0CA3ATEIBHBIM CIIOCOO0M OOCIICIOBaHUS M BOCHPUSTHS IBETHBIX
(MM KOHTPACTHBIX, YEPHO-O0ENbIX) perbe(HbIX H300paKeHUH MPEIMETOB, KOHTYPHBIX H300pakeHHi
reOMETPUYECKUX GUryp U T.II.

° YMEHHUE BBINOJHATh NPU TOMOILIM YEPTESKHBIX HHCTPYMEHTOB T€OMETPUYECKHE
MOCTPOEHUS, TOCTPOCHUE TPpaPuKOB DYHKIIMI, TUarpamMM | T.II.

° YMEHUE YHUTaTh IBETHble (WJIM KOHTpACTHBIE, YepHO-Oenbie) penbedHbIe Tpaduku
3JIEMEHTaPHBIX (YHKIIMK Ha KOOPAMHATHOM IJIOCKOCTH.

° BJIaJICHUE NIPABUJIAMHU 3aITUCH MAaTEMATHYECKUX (OPMYII U CIICIIHATbHBIX 3HAKOB.

° BJIa/ICHUE IPUEMaMU MTPeoOpa30BaHUs MaTEMAaTHUECKUX BbIPAXKECHUH.
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TemaTu4eckoe NuIaHNpoOBaHue MO yyeOHOMY Kypcy «I'eomeTpusi»

7 kjaacc

(2 yaca B Hef1eJ110, Bcero 68 yacos)

Ha3zBanue pasaena
(TemMbl) Kypca (4ucjI0

OcHoBHOE co/lep:KaHue

OcHOBHBIE BHbI 1eITEJIbHOCTH 00y4AKIIMXCS

4aCOB)
HauanbHbIe [Ipocreiinme reoMeTpruecKue OOBEKTHI: TOUKA, (bopMyIHpPOBAaTH OCHOBHEIC MTOHSTHS ¥ ONIPEIICIICHHS,
TEOMETPHUYECKUE npsiMasi, OTPe30K, Jy4, YTOJl, MHOTOYTOJIbHUK, pacmno3HaBaTh, U300paXkaTh ¥ 0003HAYATH H3yYCHHBIC

cBenenus. (14 gacoB)

JIOMaHasl.
PaBencTBO reomerpudeckux Quryp.

CpaBHEHHE OTPE3KOB U YTJIOB.

W3mepenue oTpe3KoB: JJIMHA OTPE3KA, SAMHHIIBI
U3MEpEeHUs], U3MEPUTEIbHbIE HHCTPYMEHTHI.
W3mepenue yrioB: rpagycHasi Mepa yriia, Ui3MepeHue
YTJI0B HA MECTHOCTH.

[leprieHIUKYISIpHBIC IPSIMBIC: CMEXKHBIC U
BEPTHUKAIbHBIE YIIIbI, IEPIEHAUKYIISIPHBIE IPSMBIE,
MMOCTPOCHUE MPSIMBIX YTJIOB HA MECTHOCTH.

Pabota ¢ mpocTeimmmu yepTexamu.

[TpakTrdeckue 3a1aHus U 3a7a49H.

reoMeTpuyeckue GUryphl, ONMpeaesTh UX B3aUMHOE
pacroyioxeHue,

BBITIOJHATH YEPTEK MO YCIOBUIO 33]1a4H;

MIPOBOJIUTH MPOCTEHIINE MOCTPOCHUSI C TOMOIIBIO
JIMHEUKU;

HU3MCPATH JINHEHHEIE U YTJIOBBIC BEJIMUUHLBL
reOMETPUUYECKUX U MPAKTUYECKUX 0OBEKTOB C TIOMOIIIBIO
M3MEPUTENIbHBIX HHCTPYMEHTOB (JIMHEWKa, MaclITabHast
JTUHEWKa, pyJieTKa, TPAHCIIOPTHUP, YEPTEIKHBIN YTOJbHHK);
OTIPE/ICTISATE «HA TJIa3) pa3Mephbl peabHbIX 00BEKTOB,
MIPOBOAUTH IPYOYIO OLICHKY UX Pa3MEpOB;

peuaTth 3ala4r Ha BBIYUCIICHUC OJIMH OTPC3KOB U BCJIIMYUH
YTJIOB;

pemiaTh 3aJja4i Ha B3aUMHOE PacIoIOKEeHUE
reoMeTpuuecKkux puryp;

MIPOBOJIUTH KJIACCU(DHUKALIUIO YTIIOB, BHIYUCIATH JINHEHHBIE
U YTJIOBbIE BEIMYMHBI, IPOBOIUTH HEOOXOUMbIE
JIOKa3aTeNIbHbIE PACCYXKACHUS;

3HAKOMUTHCS C UICTOPHEH pa3BUTHS T€OMETPUH.

TpeyronbHuku. (22 vaca)

TpeyronbHUK U €0 3JIEMEHTHI.

ITonsiTHE O paBHBIX TPEYTOJIbHUKAX U IEPBUYHBIE
MIPEJCTABICHUS O PaBHBIX (KOHIPYIHTHBIX) (PUTYpPaX.
Tpu mpu3Haka paBeHCTBA TPEYTOJIbHUKOB.
[lepneHuKyIsp K NPSIMOM.

MenunaHna, GucceKTpuca U BBICOTAa TPEYTOJIbHUKA.
PaBHOOEIpEHHBII TPEYTrOJIbHUK U €T0 CBOWCTBA.

pacro3HaBaTh Ha FOTOBBIX YEPTEKAX TPEYTOIbHUKH, I1apPbI
PaBHBIX TPEYTOJIBHUKOB (C yKa3aHUEM TIPU3HAKOB);
BBIITOJIHATH KPATKYIO 3aIIMCh ¥ YEPTEK 10 YCIOBUIO 3a/1a4U;
BBIBOJIMTH CJIEJICTBHS (PaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB;

(bOopMyYITHPOBATH OINPEIEIICHUS: OCTPOYTOIBHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJIbHOTO, pAaBHOOEIPEHHOTO,




PaBHOCTOpOHHUI TPEYTOJIbHUK.
OKpy>HOCTb.

[TocTpoeHus UpKyIEM U TUHEUKOH.
IIpuMepsl 3a1a4 HA TOCTPOCHHUE.

PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO MEePIIEHIUKYISIpa
OTpe3Ka; MepuMeTpa TPEyTrOJIbHUKA;

M3Yy4aTh ajJrOPUTM MOCTPOCHUS MEANAHBI, OUCCEKTPHUCHI U
BBICOTBI TPEYTOJIbHUKA;

(hopMyIMpoBaTh CBOMCTBA U MPU3HAKH PAaBHOOCIPEHHOTO
TPEYTrOJIbHUKA,

aHAIM3MPOBATh PUCYHKH M PEIIATh 33/1a4d IO TOTOBBIM
yepTekaM;

MPUMEHATh U3YYEHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY TIPU
3allMCH PELLICHUI;

CTPOMUTH YEPTEXKH, pelIaTh 3a/1a4y C IOMOLIBIO
HAax0>KJICHHsI PaBHBIX TPEYTOJIbHUKOB;

pacrmo3HaBaTh Ha 4YepTekax U n300pakaTh OKPYKHOCTh U
€€ DJIEMEHTBHI;

pelaTh OCHOBHBIE 3a/1a4i Ha IOCTPOEHUE: yIila, paBHOTO
JAHHOMY; CEpEIMHHOIO NEPIEHAUKYIISIPA JAHHOTO OTPE3Ka;
NPAMOM, NPOXOASAIIEH Yepe3 JaHHYIO TOUKY U
NEPIECHANKYIISIPHON TaHHON MPSAMOIA; OMCCEKTPUCHI
JAHHOTO YIJIa;

MCTIOJIb30BaTh IIU(PPOBBIE PECYPCHI I UCCIETOBAHMS
CBOMCTB HM3y4aeMbIX puryp;

3HAKOMMTBHCS C UICTOPUEN pa3BUTUS TEOMETPUH.

[TapanienpHble psMBIE.
(14 gacoB)

Omnpenenenre napamuieTbHbIX TPSIMbIX.

Hakpect nexarime, COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTIIbI (00pa30BaHHBIC TIPH
MepECEUCHUH MapAJIICITbHBIX MPSIMBIX CEKYIIICH ).
[Tpu3Haku napayuieTbHOCTH JBYX MPSIMBIX.
[TpakTryueckue criocoObl MOCTPOSHUS MapaUIeTbHbBIX
MPSIMBIX.

[TsTeiit noctynar EBkinuaa.

Teopemsl 00 yriax, 00pa3oBaHHBIX IBYMs
MapajuieIbHBIMU TPSIMBIMH M CEKYIICH.

VYTIIbI ¢ COOTBETCTBEHHO MapaJUICTbHBIMH UITH

(bopMyIMpOBATH OIpEIEICHUE MapaUICIbHBIX MPSIMBIX,
IIPUBOJIUTH IPAKTHYECKNE IIPUMEPBI aPAIUICIbHBIX
IPSIMBIX;

U3y4aTh CBOICTBA yIJIOB, 00pa30BaHHBIX IPU MEPECEUCHUN
MapaJuIeIbHBIX NIPSMBIX CEKYILEH;

OOBSICHATB, UTO TAKOE CIIEACTBUE;

IIPUMEHSATH IIPU JOKA3aTeIbCTBE METOJ OT IIPOTUBHOIO;
U3y4aTh IPUHLIUI KOHCTPYHUPOBAHUS OOPATHBIX
YTBEPKICHU;

IIPOBOAMTH JOKA3aTENbCTBA MAPAJUICIBHOCTH JBYX IMPSIMBIX
C TMIOMOIIBIO YTJIOB, 00pa30BaHHBIX IPU NEPECEUCHUH ITHX
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MEePIEeHIUKYIIPHBIMA CTOPOHAMH.
[Ipu3Hak napaieIbHOCTH MPSAMBIX Y€pe3 PABEHCTBO
pacCTOSHUHN OT TOYEK OJHOM MPSIMOM O BTOPOU
IPSAMOM.

[lepBble MOHATHS O 10KA3aTEILCTBAX B FTEOMETPHH.

MPSAMBIX TPETHEU NPSIMOM;

aHAJIM3UPOBATh PUCYHKH U PEIIATh 33]1a4M 110 TOTOBBIM
yepTekaM;

BBITIOJIHSITh IOCTPOCHUS APAIICIBHBIX MPSAMBIX;
MIPUMEHATH U3YYEHHYIO TEPMUHOJIOTHIO U CHMBOJIUKY ITPU
3aIMCHU PELLICHUN;

penaTh 3aja4M Ha 10Ka3aTeNbCTBO U BBIYUCICHUS,
HCIOJIb3YSl U3YUYEHHBIE ITOHATUS;

3HAKOMUTBCS C UCTOPHEN pa3BUTUS TEOMETPUH.

COOTHOIIECHUS MEXKTY
CTOPOHAMH U yTiaMu
TpeyroiabHuka. (14 u.)

TeopeMa 0 cymMMme yIJIOB TpeyroibHUKa. BHemHMit
YTOJI TPEYTOJIbHUKA.

OCTpOyroabHBINA, IPSIMOYTOJIBHBIN U TYIOYTOJIBHBIN
TPEYTOJIbHUKH.

TeopeMa 0 COOTHOIIEHUAX MEXKIY CTOPOHAMU U
yIilaMU TPEYTOJIbHUKA U €€ CIEACTBHUSL.
IIpocreiilre HepaBeHCTBA B TEOMETPHUHU.
HepaBeHnctBa TpeyronbHUKa.

Hexkortopsle cBOMCTBa NPAMOYTOJIbHBIX
TPEYrOJIbHUKOB.

IIpu3Haky paBeHCTBA PSAMOYTOJIbHBIX
TPEYrOJIbHUKOB.

CBOICTBO MeuaHbl IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.

BBIYUCIIATH CYMMY YIJIOB TPEYTOJIbHUKA,
HaXO/UTh YUCIIOBbIEC U OYKBEHHbIEC 3HaUECHUS YIJIOB B
reOMETPUUYECKUX 3a7ja4ax C UCII0JIb30BAHUEM TEOPEM O
CYMME€ YTJIOB TPEYTOJIbHUKA;

aHAJIN3UPOBATh TPEYTOJbHUKU C Pa3HBIMU JAHHBIMH,
IIPOBOJIUTH HAOJIIOJICHHS, 1€1aTh BBIBOBI;
(bopMyIHpOBaThH M TOKAa3bIBaTh TEOPEMBI O CBOMCTBAX
IPSMOYTOJIBHOTO TPEYTOJIbHUKA;

pacrno3HaBaTh Ha FOTOBBIX YEPTEKax Mapbl paBHBIX
PSMOYTOJIBHBIX TPEYTOJIbHHUKOB (C yKa3aHHEM
IIPU3HAKOB);

CTPOUTH YEPTEXKH, PELIATh 3aJau C IOMOILBIO
HaXO0XAECHUS PaBHBIX MPSMOYIOJIbHBIX TPEYTOJILHUKOB;
IPUMEHSATh CBOMCTBO MEIHAHBI IPSIMOYTOJIBHOIO
TPEYroJbHUKA IIPU PELICHUU 3a1a4;

3HAaKOMHTbCS C UCTOPUEH PA3BUTHS TEOMETPHH.

[ToBTropenue. O60061ICHNE
3HaHUHN U YMEHHH. (4 Jaca)

[ToBTOpEeHME 1 00600IIIEHNE OCHOBHBIX TOHATHH U
METOIOB Kypca reoMeTpuu 7 Kiacca.

pelaTh 3aa4y Ha IOBTOPEHUE, WILTIOCTPUPYIOILNE CBA3H
MEXy pa3JIMYHbIMU YaCTsIMHU Kypca.

8 kiaacc

(2 yaca B Hef1eJ110, Bcero 68 yacos)

Ha3Banue pasaena
(Tembl) Kypca (4McJI0
4acoB)

OcHoBHOe coaep:kaHHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00y4ar0IIUXCS
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COOTHOILICHUS MEXKITY
CTOpPOHAMU U yriaMu
TPEYroJIbHUKA
(oxoHuanwue). (9 yacon)

[Tepnienaukymnsip U HakIOHHasA. PaccTosiHuE OT TOUKU
J10 TIPSIMOM.

PaccrosiHne Mexy napamielbHbIMUA MPSMBIMU.
I'eomerpuueckoe mecto Touek (I'MT).

[TocTpoeHne TpeyroibHUKA IO TPEM 3JIEMEHTAM.

pacrno3HaBaTh U U300paXkaTh Ha PUCYHKE NMEPIECHIUKYISIP U
HAKJIOHHYIO, IPOBEJICHHbIE U3 TOYKHU K MPSIMON; CPaBHUBATh
UX JUTUHBL;

(hopMyIHUpOBaTh OMPEIEIICHUS PACCTOSHUS OT TOYKHU JI0
MPSIMON U PACCTOSIHUS MEKAY NapauIeIbHBIMU MPSMBIMU,
WJUTIOCTPUPOBATH 3TU MOHATHUS;

peliaTh 3aa4y Ha BBIUMCICHHUE U J0Ka3aTeNIbCTBO,
CBSI3aHHBIE C COOTHOILLICHUAMH MEXy CTOPOHAMU U yTiaMu
TpPEeYrojbHUKa, PACCTOSIHUEM MEXAY NapasuieIbHbIMU
MPSIMBIMU, PACCTOSIHUE OT TOYKH JI0 MPSIMOI;
MOJIETTMPOBATh YCIOBHE 3a/1a4H C MOMOUIBIO YepTexka UITH
PHUCYHKA, TPOBOJIAT JOTOJHUTEIbHBIE IOCTPOCHUS B XOE
pelIeHus;

OTIPEIETISATh OMCCEKTPUCY yTila U CePeIUHHBIN
MEPIEeHIUKYIIAP K OTPE3KYy Kak FreOMEeTpUUECKIe MecTa
TOYEK;

pelaTh OCHOBHBIE 3a/1a4l Ha MMOCTPOCHHUE TPEYTOJIbHUKOB
10 Pa3JIUYHBIM JIEMEHTAaM;

3HAKOMUTBLCS C UCTOPHUEN pa3BUTHUSI TEOMETPHUU.

UYeTblpexyroabHUKH. (24
yaca)

MHoOroyroiapHuK. BeIITyKIIbIii MHOTOYTOJIbHUK.
YeTpIpexyrojibHUK.

[TapamtenorpammM, ero Npu3HaKku U CBOMCTBA.
YacTtHbIC c1ydau napamienorpaMMoB
(IpsAAMOYTONBHUK, pOMO, KBaIpaT), X MPU3HAKH U
cBoiicTBa. Tpanemnus. PaBHOOOKast U IPsSMOYTOJIbHAS
Tpaneuuu. Teopema PDaneca.

VY nBoenue meauansl. OceBas U LIEHTpaIbHas
CUMMETPUHU.

n300pakaTh U Paclo3HaBaTh Ha YepTekKax
YETBIPEXYTOJIBHUKY Pa3HBIX BUJOB U UX DJICMCHTHI;
(bopMyIHMpOBAaTH OIpENIENICHUS: TapajiesIorpaMma,
IpsMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneluy,
PaBHOOOKOI! Tparnenuu, MpsMOYTroJIbHOM Tpanenuy;
JOKa3bIBaTh U UCIIOJIb30BATh IIPY PEIICHUU 3aa4 IPU3HAKU
Y CBOMCTBA: MapajuiesorpaMma, mpsiMoyroJibHuKa, pomoa,
KBaJ[para, Tpaneuuy, paBHOOOKOM Tpanenuy,
IIPSIMOYT'OJIBHOW TpamneLuu;

IIPOBOAMTH ITOCTPOCHMSI C TOMOULIBIO HUPKYJIS U IUHEHKHU C
HCTOJIb30BaHUE TEOPEMBI (asieca;

IIPUMEHATh METOJ YABOCHUS MEAUAHBI TPEYTOJbHUKA ITPU
pELIeHNN 3a/]a4;

MIPUBOIUTE IPUMEPHI GUTYP, 00TaTAFOIINX OCEBOU U
LIEHTPaJIbHOW CUMMETPHUEH, & TAKIKE IPUMEPBI OCEBON U
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HEHTPaIbHOW CUMMETPHUH B OKpYKaroleid 00CTaHOBKE;
CTPOUTH CHMMETPHYHBIC (DUTYPHI;

MCIOJIb30BaTh UG POBBIE PECYPCHI AJI UCCIIEIOBAHUS
CBOMCTB M3y4aeMbIX QUTYP;

3HAKOMUTHCA C UICTOPHEH pa3BUTHS T€OMETPUH.

[Lnomane. Teopema
[Tudaropa. (13 gacon)

[TonsiTHe 00 00MIel TEOPHH TLIOMIAIH.
[1nomaae MHOTOYTOIBHUKA, ITapaJlIeIorpaMMma,
TPEYroJIbHUKA, TPareIuu.

OTHOIICHHUE TUIOIA/ICH TPEYTOJIBHUKOB C OOIINM
OCHOBaHHEM WIIH OO BHICOTOM.

Brruucnenue miomnaaei cioxxHeix GUryp depes
pa3bueHne Ha 4YacTH U JOCTPOCHUE.

[Tnomamu ¢puryp Ha kKieTyaToir Oymare.
Teopema [Tudaropa, e€ moxazareabCTBO U
IIPUMEHEHUE.

Ob6parnas Teopema [Iudaropa.

dbopMUpOBaThH MEPBUYHBIC MTPEACTABICHUSIMH 00 00IIeH
TeOpHH TuIoIaau (Mepsl), HOPMYIUPOBATH CBOMCTBA
TUTONIA/IN, BBISICHATH WX HATJISIIHBIA CMBICIT;

BBIBOJIUTH (DOPMYJIbI ILIOIIAM MTapaiesorpaMmma,
TPEYTrOJIbHUKA, TPANEUu 13 (OPMYIIBI IO
MPSIMOYTOJIbHUKA (KBaapaTa);

BBIYUCIIATH (Pa3TMYHBIME CIIOCOOAMU) IIOMIAIb
TPEeYroJbHUKA U IJIOIIA I MHOTOYTOJIbHBIX (DUTY;
HAXOJUTh Iiomanau Guryp, n300pakEHHBIX HA KIETYaATON
Oymare, UCIIOJIb30BaTh pa30MEHNE HA YaCTH U
JOCTPOCHHUE;

pa3zbupatrh NpUMeEpHI UCIIOJIb30BAHUS BCTIOMOTaTEIbHOM
TUTOMIA/IN JJIsl PEIICHUSI TeOMETPUIECKUX 3a/1a4;
ONMPAsCh Ha TaHHBIEC YCIIOBUS 3a]a4l, HAXOJUTh
BO3MOXXHOCTH NMPUMEHEHHsI HEOOXOAUMBIX (POpMYIT U
CBOWCTB IIJIOIIAIH, TPeoOpa30BbIBATh (DOPMYIIHI;
BBIYUCIIATH IUIOMIAIN PA3TUYHBIX MHOTOYTOJBHBIX QUTYD;
JT0Ka3bIBaTh TeOpeMy nudaropa, UCIOIb30BaTh €€ B
MPAKTUYECKUX BBIUYUCIICHUSX;

MPUMEHSITDH [MOJIyYE€HHbIE 3HAHUS U YMEHHUSI IPU PELICHUH
MPAKTUYECKUX 3a7a4;

3HAKOMUTBCS C HICTOPUEH Pa3BUTHUSI TEOMETPHUHU.

[TooOHBIE TPEYTONBHUKH.
(18 gacoB)

[IponoprimoHanbHbIE OTPE3KH.

[TogoOue TpeyroabHUKOB, KOADOHUITUESHT MO 100U,
[Tpu3Haku o100 TPEYTOIBHUKOB.

CpenHsst TMHUA TPEYTOJIBHUKOB.

[Tpumenenne nogo0us MpH pereHny 3a1ad. Teopema
0 TOYKE IIEPECEUCHUS MEAUAH TPEYTOJIbHUKA.
IIponopLioHaJIbHBIE OTPE3KU B IPSIMOYTOJBbHOM

OOBSCHSTH TIOHATHE TPONOPIIMOHATEHOCTHA OTPE3KOB;
HCCIIEIOBATh BOMPOCHI O TIPOTIOPIIMOHATIBHOCTH OTPE3KOB,
Ha KOTOPBIE OMCCEKTpHCA JICTUT CTOPOHY TPEYTOIbHUKA,
NPUJICKAIIAM CTOPOHAM TPEYTOJIbHHKA;

dbopMyITHUpOBaThH OMpeesIeHNE TI0I0OHBIX TPEYTOHHUKOB;
HAXOJUTh MMOI00HBIC TPEYTOJIHHUKH Ha TOTOBBIX
YyepTexax ¢ yKa3aHUEM COOTBETCTBYIOIIUX NMPU3HAKOB
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TPEYTOJIbHUKE.
[TpakTHyeckue NpUIOKEHUS OJ00HS
TPEYTrOJIbHUKOB.

MOIOOHS;

pemiaTh 3a/1a4u Ha M0I00HbBIE TPEYTOILHUKH C TIOMOIIIBIO
CaMOCTOSITEIIFHOTO TTOCTPOSHHSI YEPTEIKEH 1 HAX 0K ICHHS
NOJOOHBIX TPEYTOJLHUKOB;

(bOopMyIMpPOBaTh M I0KA3bIBATh TEOPEMY 00 OTHOIIIEHUH
TIoIaiel MoT0OHBIX TPEYTOIbHUKOB;

NPOBOJUTH JTOKA3aTEIbCTBA C UCIIOIH30BAHUEM
MPU3HAKOB TO00MS;

JIOKa3bIBaTh TPH MPHU3HAKA MTOIOOUS TPEYTOIbHUKOB;
HAXOJWTh IJIOMAAH MOJAOOHBIX pUryp;

(GOpMyYITHPOBATH OIPEIEIICHUE CPETHEH TMHUA
TPEYTOJIbHUKA;

POBOJUTH JJOKA3aTEIbCTBO TOTO, YTO MEIHAHBI
TPEYTOoJIbHUKA NIEPECEKAIOTCS B OAHON TOYKE, M HAXOIUTh
CBSI3b C IIEHTPOM MAacC, HaXOJUTh OTHOIIICHHE, B KOTOPOM
MEMAHBI ICTSATCS TOYKOW UX TIePeCeUCHNUS;

UCCIIEIOBATh BOTIPOC O MPOMOPIIHOHAEHBIX OTPE3Kax
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, PEIIaTh
COOTBETCTBYIOIINE 33]Ja4H HA BEIUYMCIICHHE;
paccMaTpuBaTh MPUMEHEHUE METO/Ia TIOA00HS B 3a7a4ax Ha|
MOCTPOCHHUE;

OOBSICHATB, KAaK MOYKHO HCIIOJIb30BaTh CBOMCTBA MOJJOOHBIX
TPEYTOJIHHUKOB B U3MEPHUTEIHHBIX pa00TaX HA MECTHOCTH;
pelaTh reOMETPUIECKUE 3aa9H U 3a]]a9u U3 peabHOU
YKU3HU C MCTIOIH30BAaHUEM MOJOOHBIX TPEYTrOILHUKOB.
3HAaKOMHTBCS C HICTOPUEH Pa3BUTHS TEOMETPHH.

[ToBTOpeHmE, 0600IIEHNE U
cUCTEMAaTH3alusd 3HAHUU.

(4 gaca)

[ToBTOpEHNE OCHOBHBIX MOHSATHUIM U METOJ0B KYpPCOB 7

H 8 KI1accoB, 0000IIeHEe 3HAHNM.

peliaTh 3aa4i Ha IOBTOPEHUE, WILTIOCTPUPYIOIINE CBA3H
MEXIY Pa3IMYHBIMU YaCTSIMH Kypca;

MIPUMEHSIThH [TOJIyY€HHbIE 3HAHUSI IPU PELICHUH
MPaKTUYECKHX 3a/1a4.
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9 kjaacc

(2 yaca B HeleJI10, Bcero 68 yacon)

Ha3Banue pa3aena
(Tembl) Kypca (4McJI0
4acoB)

OcHoBHOe conep:kaHue

OcHOBHBIE BU/IbI 1eSITEIbHOCTH 00y4aI0IMXCH

[TooOHBIE TPEYTOIBHUKH
(oxonuanue). (6 4yacoB)

CuHyc, KOCUHYC, TAHT€HC OCTPOrO yria
MPSIMOYTOJIBHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO.
Tpg/IFOHOMeTpI/I‘{eCKI/Ie (byHKIIMH YTIIOB 30°,45%u
60".

(bopMyIHpOBaTh OMPEEICHUS TPUTOHOMETPHUECKUX
(GyHKIUI OCTPOro yria, MpoBepsATh X KOPPEKTHOCTD;
BBIBOAUTH TPUTOHOMETPHUYCCKUC COOTHOILICHUSA B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

HCCIEA0BaTh COOTHOIICHHS MEX1Yy CTOPOHAMU B
MPSMOYTOJIbHBIX TPEYTOJIbHUKAX ¢ yriiamu B 45° u 45°; 30°
n 60°;

MCIO0JIb30BaTh (hOPMYIIbI IPUBEICHUS 1 OCHOBHOE
TPUTOHOMCTPHUYCCKOC TOXICCTBO AJId HAXOKIACHUA
COOTHOILIEHUH MEXIy TPUTOHOMETPUUECKUMHU (DYHKIUIMU
pa3IUYHBIX OCTPBIX YIVIOB;

MIPUMEHSITH [TOJIyY€HHbIE 3HAHUSI U YMEHHUSI IPU PELICHUH
MPaKTUYECKUX 3a/1a4;

3HAKOMUTHCS C UICTOPHEH pa3BUTHS T€OMETPUH.

OxkpyxHOCTb. (18 yacoB)

B3anMHOe pacnonoxeHue OKpy>KHOCTH U IPSIMOM.
KacarenbHas 1 cekymmast K OKpY>KHOCTH.
BrucanHble U LIEHTpaIbHBIE YIUIBL, YTOJ MEXIY
KacaTeJIbHOU U XOPAOM.

VYIIIbl MEXAY XOpAaMU U CEKYILUMHU.

Teopema 0 mpou3BeIeHUN OTPE3KOB XOPJI, TEOPEMBI O
IIPOU3BEICHUH OTPE3KOB CEKYIIUX, TEOpEMA O
KBaJlpaTe KacaTeIbHOM.

buccekrpuca u cepeIMHHBIN NEPIECHANKYIIAP KaK
TE€OMETPUYECKUE MECTA TOUEK.

OKpy’KHOCTb, BIUCAaHHAs B yroj. Bnimcanunas u
OIIMCAaHHAsA OKPY>KHOCTHU TPEYTOJIbHHKA.
BrircaHHbIe U ONMCAaHHBIE YETHIPEX YT OJIbHUKH.

(bopMyIHMpOBATH OIIPENIEICHUS. OKPY>KHOCTH, XOP/bI,
JUaMeTpa U KacaTelIbHOW K OKPYKHOCTH; N3y4aTh UX
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU;

(opMynHMpOBaThH U JOKa3bIBaTh TEOPEMBI: O CBOWCTBE
KacaTeJIbHOM, O IMPU3HAKE KacaTelbHOi, 00 oTpe3kax
KacaTeJIbHOW, MPOBEACHHBIX U3 OJHON TOUKH;
(bopMyIMpOBaTH MOHATHS IYyT'H OKPYKHOCTU U TPaTyCHON
MEpBI IYTH OKPYKHOCTH;

(bopMyIHMpOBATH OIPEEICHHUS IEHTPAIHHOTO M BIIMCAHHOTO
yria;

pacro3HaBaTh Ha YepTekax U N300pakaTh LIEHTPAIbHbIE U
BIIMCAHHBIE YIJIbL;

(dbopMyIHMpPOBATh U IOKA3bIBATh TEOPEMBI O BIIMCAHHOM YTJIE,
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00 oTpe3Kax MepeceKaromuxcs Xop/I;

(hOopMyIHpOBaTh U JOKA3BIBATH CICICTBUS U3 TEOPEMBI O
BIIMCaHHOM YTJIE;

WCII0Ib30BaTh METO TMT JUIsl I0KAa3aTEIbCTBA TEOPEM O
nepeceyeHnH OUCCEKTPUC YTIIOB TPEYroJIbHUKA U
CEpEeIMHHBIX NEPICHAUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA;
bopMynupoBaTh OMpeeIeHUE OKPYKHOCTH, BIIMCAHHOM B
MHOT'OYTOJIbHUK, U OKPY>KHOCTH, OITMCAHHOM OKOJIO
MHOI'OYTOJIbHHUKA;

(bopMyInHpOBaTh U JOKA3BIBATH TEOPEMBI: 00 OKPY>KHOCTH,
BIHCAaHHOW B TPEYTOJILHUK, 00 OKPY>KHOCTH, ONTUCAHHOM
OKOJIO TPEYT'OJIbHUKA, O CBOMCTBaX CTOPOH OIMCAHHOIO
YETBIPEXYTOJIBHUKA, O CBOWCTBE YIJIOB BIMCAHHOTO
YETBIPEXYTOJIBHUKA;

HCCIIEIOBAaTh, B TOM YHUCJIE C TOMOIIbIO IIU(PPOBHIX
pecypcoB, BIIMCAHHBIE U OMTUCAHHBIE YETHIPEX YT OIbHUKH,
BBIBOJUTH UX CBOMCTBA U MPU3HAKY;

MIPUMEHSATH [TOJTYyYEHHBIE 3HAHUS U YMEHUS NIPU PELLICHUN
MPaKTUYECKUX 3a/1a4;

3HAKOMUTBCS C UCTOPHEN pa3BUTUS TEOMETPUH.

BexkTopsr. (16 yacoB)

[Tonstue BexkTopa. Jymmaa (MOAysb) BEKTOpa.
PaBencTBo BekTOpoB. OTKIaAbIBAHIE BEKTOPA OT

JaHHOU TOoukH. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.

YMHOkeEHUE BEKTOpa Ha yuciio. Ilpumenenue
BEKTOPOB K PEIICHHUIO 3a1a4. CpeaHss IMHUS
TpaneLuu.

(GopMynHMpOBATE ONPENEIEHUS U WILTIOCTPUPOBATh MOHSTHS
BEKTOpA, €ro AJIMHbI (MOZyJIs1), COHAIIPABJIECHHBIX U
IIPOTUBOIOJIOKHO HANPaBJIEHHBIX BEKTOPOB, KOJNIMHEAPHBIX
U PaBHBIX BEKTOPOB, HYJIEBOI'O BEKTOPA;

UCIOJIb30BATh BEKTOPBI KaK HalpaBJIEHHbIE OTPE3KH,
UCCIIEI0BaTh NT€OMETPUUECKH (IIEpEMEILIEHUE) U
(bu3uveckuii (Cuia) CMBICIBI BEKTOPOB;

n300pakaTh BEKTOPHI 3aJaHHOM JJIMHBI, 33JJAHHOTO
HampaBJIeHUs, U300paxar0T COHAIPABJIEHHBIE,
IIPOTUBOIIOJIOKHO HAIIPaBJIEHHBIE, KOJUIMHEAPHBIE U PABHBIE
BEKTOPBI;

3HATh ONPEJEIICHUS CyMMbI M Pa3HOCTH BEKTOPOB,
YMHOXKEHUS BEKTOpa Ha YUCIIO; UCCIIEI0BATh, B TOM YHUCIIE

C TMOMOIIBIO HU(POBBIX PECYPCOB, FTEOMETPUUECKUN U
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(bMBUYECKU CMBICITBI ATHX OTEPaIlHii;
(bOopMyIHUpOBaTh U JOKA3BIBATH C IOMOIIBIO BEKTOPOB
TEOPEMY O CpeJHEH TMHUY TpaneluH;

peliaTh 3aJja4M Ha JI0Ka3aTeNbCTBO U MOCTPOCHHUE,
MCIIOJIb3YSl U3YUEHHBIE YTBEPKICHUS U MPaBUIIa;
3HAKOMUTLHCH C HCTOpHefI Pa3BUTHA TCOMCTPUHN.

Mertona koopauHar. (22
yaca)

Pa3noxenue BekTOpa MO [BYM HEKOJUJIMHEAPHBIM
BekTopaM. KoopanHatsl BekTopa.
CBs3p MeXIOy  KOOpAMHATaAMH
KOOpJIMHATaMM €T0 KOHIa U Havaa.
[Ipocreiimne 3a1a4u B KOOpIUHATAX.
YpaBHEHHE OKPYKHOCTHU U IIPSMOIA.
B3anmHoe pacrnosiokeHHe JABYX ~ OKPYXHOCTEH.
Kacanue okpyxHocteil. O0mue kacareabHbIe K ABYM
OKPY’KHOCTSIM.

Meroa KOOpAMHAT TPHU PELIEHUH T'€OMETPUUYECKUX
3amay. Mcnons3oBaHwe MeToAa KOOPAMHAT B
MPaKTUYECKHX 3a/1ayax.

BEKTOpa |

packiaibIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

OOBSACHATH M WIUTIOCTPUPOBATH MOHITHS IPSMOYTOJIBHOM
CUCTEMBI KOOPJAMHAT, KOOPJAMHAT TOYKU, KOOPAMHATHBIX
BEKTOPOB U KOOPAMHAT BEKTOPA;

peliaTh 3a1a4n Ha ACUCTBUS C BEKTOPAMH B KOOPIUHATAX;
BBIBOJIUTH U MPUMEHSTH IPU pelIeHUH 3a1a4u GOpMyIIbl
KOOpJMHAT CePEIUHBI OTPE3Ka, PACCTOSHUSI MY ABYMS
TOYKaMH, JUIMHBI BEKTOPA;

BBIBOJIUTH YPAaBHEHUE MPSMOI B OKPYKHOCTH;

BBIICTISITH TIOJHBINA KBaApaT JUIsl HAXOKJICHUS LIEHTpa U
paanyca OKpY>KHOCTH T10 €€ YPaBHEHHUIO;

pelaTh 3aa4i Ha HaX0XK/IEHUE TOYEK MepecedeHHUs
MPSIMBIX M OKPYKHOCTEH C TIOMOIIBIO METOAa KOOPIUHAT;
WCIIOJIh30BaTh CBOMCTBA YTIIOBOTO KOA(PHUITMEeHTa TPsIMOit
MIPH PEIICHUN 3a]1a4, JJIsI OTPEJICIICHUS PACTIONOKCHHS
MPSAMOI;

UCCIIEIOBATh, B TOM YHUCJIE C TOMOIIBIO ITU(POBBIX
PECYpCOB, CiIy4al B3aUMHOTO PACIHOJIOKEHUS ABYX
OKPYKHOCTEM;

peliaTh 3aa4u, CBI3aHHbIE C IOCTPOCHUEM OKPY>KHOCTEH U
KacaTelbHBIX K HUM;

MPUMEHSTh KOOPJIMHATHI IPU PEIICHUU T€OMETPUUYECKUX U
MPAKTUYECKHX 3a]1a4, JJIsi TOCTPOCHUS MaTEMaTHUYECKUX
MOJIeJIeH peabHBIX 3a/1a4 («METO KOOPIUHATY);
MOJIB30BATHCS JUIS TOCTPOCHUS U UCCIICIOBAHMIA

1 poBEIMU pecypcamu;

3HAKOMHTHCS C UICTOPHEH Pa3BUTHSI TCOMETPHH.
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[ToBTOpeHmEe, 0600IEHNE 1
cucTemMaTu3aiys 3Hanui. (4
gaca)

[ToBTOpEHNE OCHOBHBIX MOHSATHUIM U METOJ0B KYPCOB 8
u 9 K1accoB, 00001IEHNE 3HAHNM.

peliaTh 3aa4i Ha TOBTOPEHUE, WILTIOCTPUPYIOIINE CBA3H
MEXIY Pa3IMYHBIMU YaCTSIMH Kypca;

MPUMEHSITH [TOJIyY€HHbIE 3HAHUSI IPU PEeLICHUH
MPaKTUYECKHX 3a/1ay.

10 kaace

(2 yaca B HeeJ110, Bcero 68 yacon)

Ha3Banue pa3gena
(Tembl) Kypca (4ucao
4aCOB)

OcHoBHOE co/lep:KaHue

OcHOBHBIE BHbI 1eITEJIbHOCTH 00y4AKOIIMXCS

COOTHOILICHUS MEXKITY
CTOPOHAMU U yIJIaMU
TpeyrojabHuka. CKasipHOE
MIPOU3BE/IEHNE BEKTOPOB.
(24 4gaca)

OmnpenenieHne TPUTOHOMETPUIECKUX (DYHKIIMHA YTIIOB
or 0° o 180°. Kocunyc u cunyc npsiMoro u Tynoro
yrna. Teopema kocuHycoB. (O600mEHHAsN) TeopeMa
CHUHYCOB (C painyCOM ONMCAHHOMN OKPYKHOCTH).
HaxoxaeHnue JUIMH CTOPOH U BEJIMYUH YIJIOB
TpeyroapbHuKoB. Dopmyrna miomaan TpeyroabHuKa
yepes JIBE€ CTOPOHBI U yros Mexay Humu. dopmyia
TUIOMIA/IA YETHIPEXYTOMLHUKA YePe3 ero TUaroHaIu 1
yroi Mexay Humu. [Ipaktnueckoe npuMeHeHHE
JIOKa3aHHBIX TEOPEM.

CkanspHoe Mpou3BeICHUE BEKTOPOB, €T0
MPUMEHEHUE I HAXOXICHUS JUTHH U YTIIOB.
Pemenue 3a1a4 ¢ mOMOIIBI0 BEKTOPOB.

[TpuMmeHeHre BEKTOPOB [Tl pEIICHUS 3a/1a4
KMHEMATUKHU U MEXaHUKH.

(dbopMyIupoBaTh ONpeaeIeHNUsS TPUTOHOMETPHUUECKUX
(GYHKIUH TYIBIX U MPSMBIX YIJIOB;

BBIBOJIUTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB (C
paanycoM ONMCAHHON OKPY>KHOCTH);

pelaTh TPEeyroJIbHUKHY;

pelaTh NpakKTUYECKHUE 3a1a4M, CBOAAIIUECS K
HAXO0XJACHUIO PA3IMYHbIX AJIEMEHTOB TPEYTOJIbHUKA,
HCII0JIb30BaTh CKaJISPHOE MPOU3BEICHUE BEKTOPOB,
BBIBOJIUTH €I0 OCHOBHBIE CBOICTBA;

BBIYUCIIATH CYMMY, Pa3HOCTb U CKaJSIPHOE MPOU3BEICHHE
BEKTOPOB B KOOpJIMHATAX;

IIPUMEHSTh CKaJIIPHOE IPOU3BEIECHUE AJIs1 HAX0XKICHUS
JUIMH U YTJIOB;

MIPUMEHATH BEKTOPBI JJIsI pEUICHUS 3a/1a4y KUHEMAaTHKU U
MEXaHHUKH.

3HAKOMUTBHCA C UICTOPUEN pa3BUTUS TEOMETPUH.

IIpaBunbHbIE
MHOTOYTOJIbHUKU. J{TnHa
OKPYKHOCTHU

U TuTomaas kpyra. (20
4acoB)

HpaBI/IHBHBIC MHOTOYTOJIbHUKH, BBIYUCIICHUC UX
35eMeHTOB. OKpY>KHOCTb, OITMCAaHHAs OKOJIO
IIPaBWJIBHOI'O MHOTOYTOJIbHUKA. OKPYKHOCTD,
BIIMCAaHHAs B IPABWJIbHBIM MHOTOYTOJIbHUK.
HOCTpOCHI/Ie IMPpaBUJIbHBIX MHOTOYT'OJIbHUKOB.

Yucno m v 1MHA OKPYKHOCTH. [[JTMHA OKPYKHOCTHU U
IyTU OKpYKHOCTH. Ilnomans xpyra u ero a3J1eMeHTOB
(cexTopa u cermeHTa). Berancnenue miomaneit uryp,

(bopMyIHPOBATH OIPEIEICHUE TPABHIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTb UX JJIEMEHTBHI;
[I0JI30BATHCS IOHATUEM JUIMHBI OKPY>KHOCTH, BBEAECHHBIM
C IIOMOUIBIO IIPABUIIBHBIX MHOT'OYTI'OJIbHUKOB, OIPENEIIATh
YUCJIO T, JUIMHY IYyTH U paJUaHHYIO MEPY yIia;

pelaTh 3a1a4d Ha IMOCTPOCHUE NPABUIIBHBIX
MHOT'OYTOJIFHUKOB, B TOM YHCJIE C TOMOIIBIO HU(POBBIX

pecypcos;
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BKIIFOYAIOMIUX 3JIEMEHTEI KpyTa.

OTIPENIeNATh TUIOIAAb KPYTa,
BBIBOAMTH (hOPMYIIHI (B IPadyCHON U paiuaHHON Mepe) AT
JUTUH JIYT, IDIOMIAICH CEKTOPOB U CETMEHTOB;

BBIYUCIIATH IJI0IIIad1 (bl/II‘ YP, BKIIFOYAIOIHX 3JICMCHTBIL
OKPY)KHOCTH (Kpyra);

HaXOJUTh IUIOLIAMU B 3aJja4aX peajlbHOM KU3HU;
3HaKOMUTBCS C HICTOPUEH PA3BUTHS T€OMETPHH.

JIBr>KeHUs TUIOCKOCTH. (8
YacoB)

ITonsaTue o nBukeHUU wiockoctu. IlapamnenbHblil
IIEPEHOC, TOBOPOT U cuMMeTpusa. OCH U LEHTPBI
cumMetpuu. [Ipocrelimue npuMeHeHus IBUKEHUN B
pelIeHnN 3a1a4.

pa3dupathb MpUMeEpbl, WILTIOCTPUPYIOIINE TTOHATHS
JBUKEHHUSI, IEHTPOB U 0Cel CUMMETPUH;

(bopMyIHpOBaTh ONPEIEICHUS MAaPAIIICIIEHOTO MEPEeHOCa,
MOBOPOTA U OCEBOM CUMMETPHUH; BEIBOAUTDH UX CBOWCTBA,
HaxXxoaAuTh HCIIOABHUXHBIC TOYKHU,

HAXOJUTh LIEHTPBI M OCH CUMMETPUI MpocTerux puryp;
IIPUMEHSATH [1apaJUICIIbHBIN IIEPEHOC U CUMMETPUIO IIpU
pEIIeHNN TEOMETPUIECKUX 3a1ad (pa3oupaTh IPUMEpPHI);
HCIIOJIB30BATh JIA MTOCTPOCHUA U I/ICCJIGIIOBaHI/Iﬁ

i poBHIE PECYPCHI.

[ToBTOpenue, 06001ICHNE,
CHUCTEMAaTH3alys 3HaHUH.
(16 gacos)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB KYypCOB
7—9 KknaccoB, 0000OIIEHME U CHUCTEMaTH3aIUs
3Hanuil. [Ipocreiimue reomerpuueckue GUrypbl 1 UxX
cBoicTBa. M3MepeHHe TIeOMETPUYECKUX BEJIMYHH.
TpeyroJbHUKN. [TapamiensHbie u
NEepPNEHAUKYISpHbIE TpsiMble. OKPYXHOCTb M KpPYT.
I'eomerpuueckue nocrpoeHus. YIibl B OKPYKHOCTH.

Brincannsie u OIHCaHHBIE OKPYXHOCTHU
MHOTOYI'OJIbHUKOB. IIpsmMas ¥ OKpYKHOCTb.
UeTplpE€XyrobHUKH. BriMcanHble ©W  ONHUCAHHBIE

yeTblpexyronpHuku. Teopema Iludaropa u Hauana
TPUTrOHOMETpUHU. PelieHne oOIUX TPEYroJbHUKOB.

[IpaBunbHble MHOTOyrosbHUKU. [IpeoOpazoBanus
miockoct.  JIBmxkenus. Ilomobme. Cummerpusi.
IImomans. Bremuciaenue nmomazeit. Ilmomanm

nogo0HbIX (uryp. JlekapToBbIl KOOpPAMHATHI Ha
TUTIOCKOCTH. BEKTOpBI HA TUIOCKOCTH.

OIIEPUPOBATH MOHATHIMU: (PUTYpa, TOUKA, TIpsAMas, yroll,
MHOTOYTOJIbHUK, PABHOOEAPEHHBIN U PABHOCTOPOHHHI
TPEYTrOJIbHUKH, IIPSMOYTOJIbHBIM TPEYTrOJIbHUK, MEUaHa,
OucceKTpuca U BbICOTA TPEYTOJIbHHUKA, MapajlieIorpaMM,
pOMO, IPSMOYTONLHUK, KBaIpaT, TPAMEIHS; OKPY>KHOCTD,
KacaTellbHasl; paBEHCTBO M TIo100ue Guryp,
TPCYTrOJIbHUKOB; apaJUICIIbHOCTL U NCPICHAUKYIISIPHOCTD
MPSIMBIX, YTOJI MEXAY IPSIMBIMU, CHMMETPHS
OTHOCUTEJIHO TOYKH U MPAMOM; JUIMHA, PACCTOSHUE,
BEJIMUMHA yTJIa, TUI0IIa/lb, IEPUMETD;

UCTOJIB30BaTh (POPMYIIBL: IEPUMETPA U TUIOIIAAN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTHU U IUTOIIAIN KPYTa,
00bEMa MPSMOYTOJILHOTO MapajuIeIeunea;

OTIepUPOBATH NOHATUAMU: MIPSIMOYTOJIbHAS CUCTEMA
KOOpAUHAT, BEKTOP, UCIIOJIL30BATh 3TH NOHATUA IJIA
Mpe/ICTaBICHUSI TaHHBIX U PEIICHU 3a/1a4, B TOM YHUCJIE U3
JPYTUX y4eOHBIX NPEAMETOB;
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pelaTth 3aJja4u Ha MOBTOPEHHE OCHOBHBIX MOHATHUH,
WJUTIOCTPALIMIO CBSA3EH MEXKY Pa3JIMYHBIMU YACTSIMU
Kypca;

BBIOMpATH METOJ [UIsl pEIICHUS 3a/1a4H;

pelaTth 3aJja4u U3 OBCEIHEBHOM KU3HHU.
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PABOYASA TIHIPOI'PAMMA IIO YYEBHOMY KYPCY «BEPOATHOCTh U
CTATUCTHUKA»

Conep:xaHue yue0HOro kypca «BepossTHOCTb M CTATHCTHKA»

8 ki1ace

[IpencraBnenue NaHHBIX B BHJE TAOMUI], AMAarpamm, rpaukoB. 3anoiIHEHHUE TaOIUI], YTEHHE U
MOCTpOEHHE JuarpamMm (CTOJOMKOBBIX (CTOJMOYATHIX) M KPYroBbIX). UTeHue TpaduKoB peasbHBIX
nporeccoB. M3pnedenne wuHpopMalMM W3 AWarpaMM M TaONHIl, HCIOIb30BAaHHE W HMHTEPIIPETAIUs
JTAHHBIX.

OnwucarenpHas CTAaTHCTUKA: CpelHEe apu(MeTHdeckoe, MeauaHa, pasMmax, HauoOousblee |
HauMeHbIllee 3HaYeHUs] Ha0opa YMCIOBBIX TaHHBIX. [IpuMeps! ciydyaiiHON N3MEHYHBOCTH.

Cray4aliHplii SKCHEpUMEHT (OMBIT) W ciydaiiHoe coObiTue. BepostHocTs M wactora. Pousb
MaJIOBEPOATHBIX U MPAKTUUYECKH JOCTOBEPHBIX COOBITHI B PUpPOJIE U B 001IecTBE. MOHETa U UrpasibHas
KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, BepmmHa, pebpo. Cremenp BepmuHbL. Yucimo péObep W CymMMmapHas CTEIECHb BEPIIUH.
[IpencraBnenue o cBsizHoctu rpada. Llemn u nukisl. [Tyt B rpadax. O6xon rpada (3iiaepoB myTh).
[IpenacraBnenne 00 opueHTHpoBaHHOM rpade. Pemenue 3amad ¢ moMormibo rpados.

9 kiace

[IpencraBneHne JaHHBIX B BUJE TaOJIUI, TUarpaMm, rpaukoB. MHOKECTBO, 3JIEMEHT MHOXKECTBA,
noaMHOXecTBo. Omepanuu HajJ MHOXECTBaMU: OObeIUWHEHHE, INepeceueHue, aonojHeHue. CBoiicTBa
ornepanuil HajJ MHOXECTBAMM: IIEPEMECTHTENIBHOE, COYETATENbHOE, PACIPEACIUTENIBHOE, BKIIOUECHHUS.
Hcnonp3oBaHne rpaguueckoro MpeJCTaBICHUS MHOXECTB JUIsl OMHMCAHMS peallbHbIX TMPOIECCOB U
SIBIICHUH, TIPU PELLIEHUU 3a/1a4.

W3mepenune paccenBaHus AaHHBIX. Jucmepcus M cTaHIapTHOE OTKIOHEHUE YHUCIIOBBIX HAOOPOB.
Juarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHSA ciydaiiHOro ombiTa. CiydaiiHble COOBITHS. BeposTHOCTH COOBITHH.
OnbITBl C PAaBHOBO3MOXHBIMH 3JIEMEHTApHBIMH cOOBITUsIMU. CrnydaliHblii BbIOOp. CBsi3b MeXIy
MaJIOBEPOATHBIMH U MPAKTUYECKH TOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOILIECTBE U HAYKE.

HepeBo. CBOMCTBA AEPEBbEB: €AMHCTBEHHOCTD IIyTH, CYIIECTBOBAHUE BHCSUEH BEPIIMHBI, CBA3b
MEXly YMCIIOM BeplIMH U 4uciioM pédep. [IpaBuno ymHoxkeHus. Pemenue 3agad ¢ momouisio rpagos.
[IpotuBomnonoxusie coObiTus. Jumarpamma Oiinepa. OObeAMHEHHE U TepeceueHHe COOBITHUH.
HecoBmectHbie coObiTHs. Dopmyna CIOKEHHUS BEPOSATHOCTEH. YCIIOBHas BEpOSTHOCTh. [IpaBmiio
ymHOXKeHUsl.  HezaBucumble coObiTus.  IlpencraBieHue skcrepuMeHTa B BHIE JepeBa. Perienue
3a/1a4 Ha HAXO0XKJICHUE BEPOSITHOCTEN C MOMOIIIBIO IEPEBA CIIYHYaHHOTO YKCIIEPUMEHTA, TUarpaMMm Jujepa.

10 knacc

[IpencraBneHue naHHBIX B BUJE TAaOJIUI, AUarpaMmM, rpadMKoB, HHTEPIpPETaLus JaHHBIX. YTeHne
U IIOCTPOEHUE TabJIUL, JUarpaMM, rpauKkoB MO pPeasbHbIM JaHHBIM.

ITepe6op Bapuantos. [lepecranoBku u pakropuan. CoueTaHHst ¥ YUCIO coueTaHUU. TpeyroabHUK
[Tackains. Pemenne 3aga4 ¢ UCIONb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BepoaTHOCTb. CitydaifHbIi BBIOOP TOUKH U3 (PUTYpPBI HA TUIOCKOCTH, U3 OTPE3Ka U
U3 JyT'¥ OKPYKHOCTH.

Hcneitanne. Ycenex u Heynada. Cepust ucnblTaHuM 110 nepBoro ycnexa. Cepusi UCHBITaHUI
bepuymnu. BepositTHOCTH COOBITHIT B cepun ucTibiTaHuid beprymn.

CnyuaiiHas BelIMYMHA W pacHpeleNeHHE BEpOSTHOCTEH. Marematndeckoe OXUAAHUE W
mucnepens. [Ipumepsl MaTeMaTHYeCKOro OKUaHUs KaK TEOPETUYECKOTO CPEHEr0 3HAYCHUS BEJINYMHBI.
Maremarnueckoe OXUIAHUE U JUCIEPCUS CIyYalHOW BEJIIMYMHBI «UUCIIO YCIIEXOB B CEPUM UCIBITAHUU
bepuynam.

[Tonatue o 3akoHe OospmMX yucen. M3MmepeHue BEpOSTHOCTEH C MOMOINBIO 4acToT. Ponb u
3HAYCHHE 3aKOHA OOJIBIINX YKCET B IPUPOE U OOIIECTBE.



IlnanupyeMble mnpeaMeTHBbIE Pe3yJbTAThbl OCBOEHHs Y4eOHOro Kypca «BeposiTHOCTH H

CTATHCTHKA
8 kiacc

° YUTaTh WH(OPMAINIO, MPEJICTABICHHYI0 B TaONWIaX, Ha JuarpamMmax; IPeICTaBIIsATh
JaHHBIC B BUJE TAOJUI[, CTPOUTH TUATPaMMBI (CTOIOMKOBBIE (CTONOYATHIE) U KPYTOBHIE) IO MacCHBam
3HAYCHHI,

° OMHCHIBAaTh W HMHTEPIPETUPOBATH pEAbHBIC YHUCIIOBBIC [aHHBIC, MPEICTABICHHBIE B
TabnuIax, Ha JuarpaMmax, rpadukax;

° UCTIONIb30BaTh IS OMHCAHUSA JaHHBIX CTATUCTUYECKHE XapaKTEPUCTHKHU: CpeaHEee
apudmeTHIecKoe, MeraHa, HanOoJIbIICe U HAaNMEHbIIIee 3HAYCHH S, pa3Max;

° UMETh TPEJCTABICHHWE O CIy4yallHOW W3MEHUYMBOCTH Ha MpHMeEpax IeH, (U3HUECKUX
BEJIMYMH, aHTPOTIOMETPHUYCSCKUX JIAHHBIX; UMETh MPEACTABICHUE O CTATHCTUYCCKON YCTOWIMBOCTH.

9 kiace

° U3BJICKaTh M MpeoOpa3oBbIBaTh HH(POPMALMIO, MPEACTABICHHYIO B BHAE TaOuuI,
quarpamm, rpa@ukoB; MPeCTaBIATh JaHHbIE B BUAE TaONIULl, AUarpaMM, rpauKoB;

° OIMCHIBATH JJAHHBIE C IOMOIIBIO CTATHCTUYECKUX MOKa3aTesei: CpeHUX 3HAaYeHUN U Mep
pacceuBaHus (pa3Max, TUCTIEPCHUS U CTAaHAAPTHOE OTKIIOHECHHE);

° HAXOJUTh YacTOThl YHCJIOBBIX 3HAUYEHHH M YacTOThl COOBITHH, B TOM 4HCIE IO
pe3yapTaTaM U3MEPEHHUI 1 HaOJII0ICHHUI;

° HaXOJUTh BEPOATHOCTH CIy4YalHBIX COOBITHMI B  OMNBITaX, 3Has BEPOSITHOCTU

9JIEMEHTAPHBIX ~ COOBITHH, B TOM  YHCI€ B  ONbBITAX C PAaBHOBO3MOXKHBIMH 3J€MEHTapHBIMU
COOBITHSIMH,

° UCINOJIb30BaTh IpadUuecKue MOJENU: JEPEBO CIy4allHOro SKCHEPUMEHTa, JUarpaMmbl
DOlinepa, yuciaoBast psMasi;
° ONEpPUPOBATh TMOHATHSAMU: MHOXECTBO, ITOJMHOYKECTBO; BBINOJIHATh ONEpAlMM Haj

MHOXeCTBaMHU: OOBEIMHEHHE, TMepeceueHre, [OMOJHEHHE; TIEPEUUCIATh DIIEMEHTBl MHOXKECTB;
MPUMEHATH CBOWCTBA MHOKECTB;

° UCIIOJIb30BaTh TpauuecKkoe TMPEACTABICHUE MHOXECTB M CBSI3€H MEXIy HUMH JUIs
ONMCAHUA MPOLIECCOB U SBJICHUH, B TOM YHCIE NP PEUICHUH 3a7ad U3 APYTUX y4EOHBIX MPEIMETOB U
KYpPCOB.

10 kaacce
° U3BJICKaTh M MpeoOpa3oBbIBaTh HH(OpMAIMIO, TPEICTABICHHYIO B  Pa3IMYHBIX
UCTOYHUKAX B BUJAE TaONHUIL, TUarpaMM, rpaukoB; MPEACTAaBIATh JAaHHBIC B BUAE TAOJIMII, TUArpaMM,
rpaduKoB;

° pemarh 3aJa4d OpraHM30BaHHBIM TEPeOOpPOM BapHAHTOB, a TAaKXKE C HCIOJIb30BAHUEM
KOMOWHATOPHBIX TIPABUI U METOJIOB;

[ ] HUCIIOJIB30BATh OITMCATCIIBHBIC XapaKTepI/ICTI/IKI/I JJIA MaCCHUBOB YHCJIOBBIX JAaHHBIX, B TOM
YUCJIe CPEHUE 3HAUYCHUS M MEPhI paCCEUBAHU;

[ HaXOIUTh 4aCTOThI 3Ha‘{eHI/II>'I " 4aCTOThI C06LITI/I$I, B TOM 4YUCJIC HOJIBSYSICI: pe3y.]II>TaTaMI/I
MPOBEAEHHBIX U3MEPEHUN U HAOTIOCHUH;

[ HaXOIUThH BGpOﬁTHOCTH CJIy‘-IaI\/JIHInlx COGBITI/Iﬁ B I/IBY‘-IGHHBIX OIIbITaX, B TOM 4YHCIIC B

OMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMH, B CEPUAX UCIBITAHUN JI0 MIEPBOrO yCIexa, B
cepusix UcnblTaHui bepHymy;

° MMETh MIPEJCTABICHUE O CIIyYaHOW BEJIMYMHE U O PACTIPEICIICHUN BEPOATHOCTEM;

° UMETh TPEACTaBICHUE O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
CJlydalfHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YMCEN B IPUPOJIE U OOIIECTBE.

CrnennanbHble IpeAMeTHbIEC Pe3yJIbTaThl:

° BJIAJICHUE 3PUTEIbHO-OCA3aTEIbHBIM CIHOCOOOM OOCIIEOBAaHUS M BOCHPHUATHS LBETHBIX
(MM KOHTPACTHBIX, YEPHO-O0ENbIX) peibe(HbIX H300paKeHUH MPEIMETOB, KOHTYPHBIX H300pakeHHi
reoMeTpuuecKux Guryp u T.I.
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[ ] YMCHHC  BBIIIOJIHATL IPU TNOMOMIK  UYCPTCKHBIX HHCTPYMCHTOB TCOMCTPHUYCCKUC
MOCTPOEHUS, TOCTPOCHUE TPpaPuKOB QYHKIIHI, TUarpamMM | T.1I.

° YMEHUE YHUTaTh IBETHble (WM KOHTpACTHBIE, YepHO-Oenbie) penbedHble Tpaduku
3JIEMEHTapHBIX (YHKIIMK Ha KOOPAMHATHOM IJIOCKOCTH.

° BJIaJICHHE NIPABUJIAMHU 3aITUCH MAaTEMAaTHYECKUX (OPMYII U CIICIIMATBbHBIX 3HAKOB.

° BJIaJICHUE IIPUEMaMH TPeoOpa30BaHNsI MATEMATHUECKUX BBIPAKECHHH.
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TemaTn4yeckoe NVIaHNPOBaHHUe N0 y4eOHOMY Kypcy «BeposTHOCTD M CTATHCTHKA»

8 kiaace

(1 yac B HeneJ110, 34 yaca)

Ha3Banue pa3aena
(TeMbl) (UKCI0
4aCOB)

OcHoBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIHUXCH

[IpencraBnenue
naHHbIX. (7 4.)

[IpencraBieHne [aHHBIX B BHJIE TaONWL, AUArPAMM,
rpaduKoB. 3amojHEHWE TaONUI], YTEHHE U MOCTPOCHHE
nuarpaMMm  (CTOJIOMKOBBIX  (CTOJIOYATBIX) M KPYTOBBIX).
Urenne TpauKOB peaNbHBIX MpoleccoB. I3BieueHue
nHpopManuu W3 AMarpaMMm M TaOJIMIl, WCIIOJb30BaHUE W

ocBaMBaTh CIOCOOBI NPEACTABICHUS CTAaTUCTHYECKHUX
JaHHBIX MW YHUCJIOBBIX MACCHUBOB C IIOMOIIBIO TaGJII/H_[ n
ayarpaMM C HCHOJb30BaHUEM aKTyallbHbIX M Ba)KHBIX
TaHHBIX  (HemorpaduuecKkue JaHHBIC, MPOU3BOJACTBO
MPOMBIIIUIEHHON U CEIbCKOXO3SUCTBEHHOW MPOAYKIUH,

WHTEPIIPETAIHS JTAHHBIX. [TpakTrueckas pabota OOIIIECTBEHHBIE U IPUPOIHBIC SIBIICHUSA);
«Tabmumeiy. [IpakTuueckas padota «/luarpamMmby. M3y4aTh METO/BI PabOTHI C TAOJUYHBIMH U TPadUICCKUMHU
MPEJICTABJICHUSIMU JITAHHBIX B XOJI€ MPAKTHYECKUX padoT
(cocraBieHne  TaOMMI] ¥  TIOCTPOCHHE  JHUAarpamm
OTrPAaHUUYEHHO).
OnwucarenpHas OnucarenpHasi CTAaTUCTHKA: cpeAHee apudMeTHdeckoe, OCBaMBaTh MOHATHUSA: YUCIOBOI HabOp, Mepa LEHTpaIbHOU
CTaTUCTHKA. (8 4.) MeJMiaHa, pa3Max, HaumOoJblllee U HAWNMCHbBIEE 3HAYCHUS TeHACHIMH (Mepa IIEHTpa), B TOM YHCIE CpEIHEe
Ha0opa  YHCIOBBIX  JaHHBIX. [IpumMepsl  ciydaitHOMH] apudpMeTHIECKOe, MEINaHa;

n3MeH4YnBOCTHU. [IpakTiueckas pabota «CpeaHue 3HAUYCHUS.

OIIUCBhIBATH CTATUCTUYCCKUEC JAHHBIC C ITIOMOIIIBIO CpCZ[HeI‘O
apu(PMETHYECKOTO M METUaHbI; PeIIaTh 3aa4H;

M3Yy4aTh CBOMCTBA CPEAHMX B XOJI€ MPAKTUIECKUX PabOT
OCBaMBaTh IMOHATHS: HAUOOJIbIIIEE M HAUMEHBIIIEE 3HAUCHUS
YHICIIOBOTO MAacCHBa, pa3Max;

paboTaTh C HE3HAKOMBIMH CJIOBAMH U TCPMHHAMH, ITOJTY4aTh
JIOTIOTHUTEIHHBIC CBEACHUS 00 OKPYKAIOIIEM MHPE;
WHTEPIPETUPOBATh TOJyYECHHBIC B XOJC PCEIICHHUS 3aJ]1auH
JIaHHBIE;

MPUMEHSTh TOJTYYCHHbBIC 3HAHUWS JUIS ONUCAHHS W aHan3a
OOBEKTOB U SIBIICHUN OKPYKAIOIIET0 MUPA;

pemaTh 3a7a4d Ha BBIOOP croco0a OMHMCaHWS aHHBIX B
COOTBCTCTBUHU C HpHpOI[Oﬁ JAHHBIX nu nejsiMu
HCCIIEIOBAHU.
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Cnyyaiinas

W3MEHYHUBOCTB. (6 4.)

CrnydaifHasi ©3MEHYMBOCTh (TpuMepshl). YacToTa 3HaUeHUH
B MaccuBe JaHHbIX. ['pynmupoBka. ['HcTOrpaMmsl.
[TpakTrueckas padota «CiyyaitHas U3MEHYHBOCThY.

OCBaWBaTh MOHATHS: YaCTOTA 3HAUYEHUI B MaCCHUBE JAHHBIX,
TPYIIUPOBKA JJAHHBIX, TUCTOTPaMMa;

YUTaTh W AHAJIM3UPOBATH THUCTOTPAMMBI, IOJO0MPATH
MOAXOASAIINI [Iar TPYHNIUPOBKU ISl MPEJCTaBICHUS
JAHHBIX

OCBaMBaTh BOCHPUATHE TPaPUUECKOro MPEeACTaBICHUS
pa3HbIX BHUJOB CIy4YalHOM HW3MEHYMBOCTH B  XOJE
IPAKTUYECKON pabOTHI.

BBenenne B Teopuro

rpa¢os. (4 4.)

CrnydaifHpId SKCHIEPUMEHT (OIBIT) U CIydallHOE COOBITHE.
BepostHocte u  yacrtora. Ponbp  MallOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX COOBITMI B TpUpPOJE U B
obmectBe.  MoHeTa W WrpaibHas KOCTh B TEOPUU
BEPOSATHOCTEH. [IpakTnueckas paborta «Hacrota
BBITIAJICHUS OPJIay.

OCBaWBaTh MOHATHSA: Tpad, BepmmHa rpada, pedpo rpada,
CTeneHb (BaJ€HTHOCTb BEPILIUHBI), LIETIh U LIUKIT;

OCBaWBaTh TMOHATHSA: MYTh B rpade, SUIepoB MyTh, 00XO.
rpada, OpueHTUPOBAHHBIN rpad;

peliaTth 3a/1a4l Ha IOMCK CYMMBI CTETIeHel BepIIMH rpada,
Ha ToMCK oO0xoma rpada, HA TOUCK myTed B
OPUEHTHPOBAHHBIX rpadax;

OCBaMBaTh CIOCOOBI TIPEICTABJICHUS 3a7ad U3 Kypca
anreOppl, TEOMETPUH, TEOPHUH BEPOATHOCTEH, IPYTUX
MpeIMETOB C TMOMOIIBID TpadoB  (KapThl, CXEMBI,
ANEKTPUYECKHUE LIeNH, (YHKIIMOHAIbHbIE COOTBETCTBHUSA) Ha
MpUMepax 1Mo TOTOBBIM PUCYHKaM.

BepositHOCTh M yacToTa)

CIIy4aliHOTO
(44.)

COOBITHS.

I'pad, Bepmmna, pedpo. Crenens BepuinHbl. Yucno pédep u
CyMMapHas CTereHb BepimuH. [IpencraBieHne o CBI3HOCTH
rpada. lermm u mukael. [lytm B rpadax. O6xon rpada
(otinepoB myth). llpencraBienne 00 OPUEHTHPOBAHHOM
rpade. Pemenne 3a1a4 ¢ moMoIibio rpados.

OCBaMBaTh TMOHSTHUS: CIy4allHBIH ONBIT W CIIy4alHOE
COOBITHE, MaJOBEPOSITHOE M MPAKTUYECKH JIOCTOBEPHOE
COOBITHE;

M3Yy4aTh 3HAYUMOCTb MAJIOBEPOSTHBIX COOBITUI B MPUPOIC
1 00IecTBe Ha BaXHBIX NMpUMEpax (aBapuu, HECYACTHBIC
cllydad, 3alliTa TEepCOHAIBbHON uHbOpMammu, mepenada
JTAHHBIX );

U3y4aTh pOJIb KJIACCHYECKUX BEPOSTHOCTHBIX MOJIENIEH
(MOHeTa, UrpajibHast KOCTh) B TEOPUHU BEPOSITHOCTEH;
HaOMIOAaTh M M3y4aTh YacCTOTY COOBITMH B MPOCTHIX
HKCIIEPUMEHTAX B XOJI€ MPAKTUYECKOU pabOoThI.
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O06o0menue, [lpencraBnenne maHHBIX. OmnmcaTenbHAas CTATUCTHKA. | ® TIOBTOPSTH H3yYEHHOE M BHICTPAMBATh CUCTEMY 3HAHHUI;
KOHTPOJIb. (5 4.) BeposiTHOCTB ciiy4aifHOTO COOBITHSI. ® pemiaTth 33aJa4d Ha IMPEJCTABICHUE U ONMUCAHUE JAHHBIX C
MOMOIIBIO N3YYCHHBIX XapaKTEPHCTHK;
® 00CyXIaTh HIPUMEPBI CIIy4aiHbIX COOBITHIA,
MAaJIOBEPOSITHBIX U MPAKTUYECKU TOCTOBEPHBIX CIIyJalHBIX
COOBITHI, X POJIM B IPUPOJE U KU3HU YEIOBEKA.
9 knace

(1 gyac B Hexes10, 34 yaca)

Ha3zBpanue
pa3nesa (TemMbl)
(4HCJ10 4aCOB)

OcHOBHOe coep:kaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIHUXCH

[ToBTOpenue kypca 8
kiacca. (4 4.)

[IpencraBneHne NaHHBIX B BHIE TaONHWI[, IUarpamm, | ®
rpaduKoB. °

MOBTOPSTH U3Y4YEHHOE U BhICTpanBaTh CUCTEMY 3HAHUII;

peuiath 3adadu Ha MNOPCACTABJICHUC U OINUMCAHUC HOAaHHBIX C
MOMOIUIbIO NU3YUYEHHBIX XapaKTEPUCTHUK;

peuiaTth 3a4a4r Ha MPCACTABJICHHUC I'PYHNIIUPOBAHHBIX HAHHBIX U
OMNUCAaHME CIIyYalHOW U3MEHUYHBOCTH;

pemaTh 3a/1a4yd Ha ONpEeJesIeHHE YacTOThI CIy4aHbIX COOBITH,
MPUBOJUTH MPUMEPHI CIy4YalHBIX COOBITUH, MaJTOBEPOATHBIX U
MPAaKTUYECKH JIOCTOBEPHBIX CIIyYalHBIX COOBITHHA, WX pOJIM B
MPUPOJIE U )KU3HU YEIOBEKA.

OnucarenbHas
CTaTHUCTHKA.
PacceuBanue
TaHHBIX. (4 4.)

N3mepenue paccenBaHuss JNaHHbIX. Jlucnepcus u | @
CTaHJAPTHOE  OTKJIOHEHUE YHCIOBBIX HAOOpOB.
JlnarpamMmMa paccerBaHusl.

OCBauBaTh MOHATHS: JAUCIEPCUS U CTAHIAPTHOE OTKJIOHEHHUE,
WCIOJIb30BaTh 3TH XapaKTEPUCTUKH JJISl ONMMCAHUS PACCEHBAHMS
JaHHBIX;

BBIIBUTATh THUIIOTE3bl 00 OTCYTCTBUM WM HAIUYHM CBSI3U IO
JIuarpaMMam pacCceuBaHUs;

paccMaTpuBaTh MPUMEPHI TUarpaMM pacCeuBaHMs, IOCTPOSHHBIX
110 UMEIOIIUMCSI IAaHHBIM.

MHuoxecTBa. (4 4.)

MHOKeCTBO, DJIEMEHT MHOXKECTBA, ITOJMHOKECTBO. | ®
Onepanuu  HaJg  MHOXKECTBaMHU:  OOBEIUHCHHE,
nepeceueHue, nonoaHeHne. CBOWCTBA onepanuid HaL | @
MHOKECTBAMHU: MEPEMECTUTENIBHOE, COYETATEIbHOE,

OCBauMBaTh IMOHATHA. MHOXKECTBO, DJJEMEHT MHOXKECTBA,
MMOJMHOKECTBO;
BBITIOJIHSITH ~ OTNEpaIlid  HaJ MHOXXECTBaAaMHU: OOBEIUHEHUE,

NEPCCCYCHUC, NOIOJIHCHUC,
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pacrpeaenuTenpbHoe, BKIO4YeHUs. Mcnonb3oBaHue
rpau4eckoro  MpPEJCTAaBICHUS  MHOXECTB  JJIs
ONMCAHUsl PEATBHBIX IPOIECCOB U SBICHUM, NPHU
pelIeHnH 3a1a4.

UCIIOJIb30BaTh CBOMCTBA: MEPEMECTUTENBHOE, COYETaTENbHOE,
pacrpeenuTenbHOe, BKIIOUCHHUS;

UCIOJIb30BaTh Tpaduueckoe MpeICcTaBICHUEe MHOXKECTB IpH
OMHMCAHUU PEATbHBIX MPOLIECCOB U SIBICHUH, MPU PEILICHUH 3a]1a4
U3 IPYTUX y4eOHBIX NMPEJIMETOB U KYpPCOB.

BepositHOCTB
CIIy4aitHOTO
coObITHsL. (6 4.)

DneMeHTapHble  COOBITHS  CIIY4ailHOTO  OTbITA.
Cnydaifaple  coObITHs.  BeposiTHOCTHM  COOBITHH.
OneITBI  C  PaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMU
coObrtusimu.  Citydaiiaelii  BeIOOp. CBSI3b  MEXIY

MAaJIOBCPOATHBIMHU U NPAKTUYCCKHU OOCTOBCPHBIMU
cOOBITUSIMM B TpuUpone, OOIEecTBe W  HayKe.
[TpakTudeckast pabora «ONBITEI C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMHU COOBITHSIMI.

OCBauBaTh IIOHATHUA: QJICMCHTApPHOC CO6BITI/IC, CJ'Iy‘-IElfIHOC
coOpITHE KaK COBOKYITHOCTD 0JIarOTPHUSI TCTBYIOIITUX
SJICMCHTApPHBIX CO6I>ITI/H>'I, PaBHOBO3MOKHBIC  3JICMCHTAPHLBIC
COOBITHS;

pemiaTh 3a7auyd Ha BBIYMCICHHE BEPOSITHOCTEH COOBITUH 10
BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUI CITy4aifHOTO OIIBITA;
pemiaTh 3a7aydl Ha BBIUMCIIEHHE BEPOSTHOCTEH COOBITUH B
OIBITaX C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHM COOBITUSIMH, B
TOM 4HCJIE C TIOMOILBIO KOMIIBIOTEPA;

IPOBOAWTH M  M3y4aThb ONBITBI C  PAaBHOBO3MOYKHBIMH
AJIEMEHTAPHBIMH  COOBITUAMHU (C  HCHOJB30BAHUEM  MOHET,
WUTPAIBHBIX KOCTEH, IPYrMX MOENe) B XOJie MPaKTUYECKOU
paloTHI.

BBenenne B Teopuio
rpa¢os. (4 4.)

HepeBo. CBolicTBa 1€pEeBbEB: €AMHCTBEHHOCTh MYTH,
CYIICCTBOBAHUC BUCSUYEH BCpIINHBI, CBA3b MCKIAY
YUCIOM BepmIMH U 4ucioM pébdep. IlpaBuio
YMHOXeHUS. Perenue 3anad ¢ moMomibio rpados..

OCBaWBaTh TOHATHSA: JEpeBO Kak rpad Oe3 IMuKiIa, BHUCSTYAs
BepIlMHA (JIUCT), BETBb IEPEBA, IyTh B IEPEBE, TUAMETP ACPEBA;
M3y4aTh CBOWMCTBA JIepeBa: CYIIECTBOBAHME BHUCSYEH BEPIIWHBI,
CAUHCTBCHHOCTD IMYTU MCKAY ABYMsS BCPUIIMHAMH, CBA3b MCKIAY
YHCIIOM BEpPUINH U YUCIIOM pEdep;

peuiath 3aaa4yv Ha IMOUCK U IMCPCUHUCIICHUC HyTCfI B HOCPCBC,
ompeNielieHUe 4Yucia BepmMH Wi peédbep B JepeBe, 00Xon
6HHapHOI‘O ACpeBa, B TOM HYHUCIIC C MNPUMCHCHHUCM IIpaBUJIa
YMHOXEHHUS.

Crnyuaiinble
coObITHA. (8 4.)

[IpoTuBomnonoxusie coObiTus. uarpamma OJitnepa.

O0bennHeHne u nepecevucHne COOBITUH.
HecoBmecTtHbie  coObiTus.  DopMmyna  CIOXKEHUS
BEPOSATHOCTEH. YCJOBHas BeposATHOCTh. IIpaBuio
YMHOXKEHHUSL. HesaBucumslie COOBITHSL.

[IpeacraBnenne SKCIEpUMEHTa B BHJIE JEpeBa.
Pemienue 3agau Ha HAXO0XIEHHUE BEPOATHOCTEN C

OCBaMBaTh TMOHSATHUS: B3aMMHO MPOTHUBOMOJIOXKHBIC COOBITHS,
omepaMi HajJ COOBITUSIMHU, OOBCAMHCHHE U IepeceYcHUe
coOwITHH, nUarpamMma Jiinepa (Ditnepa—BeHHa), COBMECTHBIE U
HECOBMECTHBIE COOBITHS;

U3Yy4aTh TEOPEMBI O BEPOSTHOCTU OOBEIUHEHUS JIBYX COOBITHIA
(bopMyBI CTIOKEHUSI BEPOSTHOCTEN);

pemarth 3a/1a4r, B TOM YUCJIe TEKCTOBBIC 33/1a4 Ha ONpPEICICHIE
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MOMOIIBIO  JIepeBa
auarpamm Jusepa.

CIy4allHOTO  DKCIEPUMEHTA,

BEPOSITHOCTEH OOBEAMHEHUS] MW TIEPECEUCHUsT COOBITUHA ¢
MOMOIIIBI0 YHCIIOBOW MpPsIMOHM, Juarpamm Diinepa, (HopMyiibl
CJI0’KEHUSI BEPOATHOCTEH;

OCBaMBaTh TOHSITHUS: TPABUIO YMHOXCHHS BEpPOSTHOCTEH,
YCIIOBHAsi  BEPOATHOCTb, HE3AaBUCUMBIE COOBITHS  JEpPEBO
CIIy4ailHOT'O OIBITA;

M3y4yaTh CBOMCTBA (OMpeIeNIeHus ) HE3aBUCUMBIX COOBITHI;
peliaTh 3a/1a4u Ha OMpe/ie]ICHUE U HCIOIh30BAaHIE HE3aBUCUMBIX
COOBITHI;

peliaTh 3a/1a4u Ha MOUCK BEPOSITHOCTEH, B TOM YHCIIE YCIOBHBIX,
C MCIIOJIb30BAaHUEM JIEpeBa CIy4aifHOro OMbITA.

O000mmenue,
KOHTPOJIb. (4 4.)

HpeIICTaB.HeHI/Ie JaHHBbIX. OnucarenpHass CTaTUCTHKA
I'padp1. BeposTHOCTH CITy9aifHOTO COOBITHSI.

IIOBTOPSTh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUN;

pelmiath 3ajayd Ha MPEJCTABICHUWE U ONHMCAHHUE JaHHBIX C
MTOMOIIBIO U3YYECHHBIX XapaKTEPUCTHUK;

peliaTth 3aa4u ¢ IpUMeHeHneM rpadoB

peuiath 3aaa4u Ha HaXO0XICHUC BCPOATHOCTHU CJIy‘-I&fIHOFO
COOBITHSA TO BEPOSITHOCTSAM 3JIEMEHTApPHBIX COOBITHI, B TOM
YUuCJIC B OIbITaX C€ PAaBHOBO3MOXHLBIMHU 3JICMCHTAPHBIMU
COOBITHSIMUY;

peuiaTh 3aaa4v Ha HAXOXKACHHC BepOHTHOCTeﬁ OG'LC,Z[I/IHGHI/IH n
nepeceyeHus COOBITUH, B TOM 4HCIE HE3aBUCHUMBIX, C
UCTOJb30BaHUEM TpaUUeCcKUX TMpPEeICTaBICHUH W Jepesa
CIIy4ailHOTO ONBITA.

10 kaace
(1 yac B HegeJ10, 34 yaca)

Ha3Banue pa3nena
(Tembl) (4McJI0
4acoB)

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4AKOIIMXCS

[ToBTOpEHUE Kypca 9
Kiacca. (4 4.)

[IpencraBneHrie  AaHHBIX B BHIAE  TaOIMUII,
nuarpammM, rpadukoB, HMHTEpHpETanus JaHHBIX.
UreHne © TOCTpOEHUE TaONMUI, AHArpaMM,

rpauKoB MO peagbHbIM JAHHBIM.

IIOBTOPSATHh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHU;
pemarTk 3a1a4y Ha IPEICTaBICHUE U ONIMCAHNE JAHHBIX;
pemaTh 3a7a4d Ha HaXO0XJIEHHE BEPOSATHOCTEH OOBEAMHEHHS WU
nepeceyeHus COOBITUH, B TOM YHCIE€ HE3aBUCHUMBIX, C
UCIIOJIb30BaHUEM  TpaUuecKUX TMpeiCTaBIeHUH U JepeBa
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CIIy4aitHOTO OIBITA.

DIIEMEHTHI
koMOuHartopuku. (7

q.)

[Tepe6op BapuantoB. [lepectaHoBKM U pakTOpHAL
Coueranuss W 4HCIO codeTaHuil. TpeyrojbHUK
[Tackama. Pemenne 3amay ¢ UCHOJB30BAaHUEM
KOMOWHATOPHKHU.

peraTh 3a1a4u nepebopoM BapHaHTOB,;

OCBaMBaTh IOHATHA: KOMOMHATOPHOE TIPAaBMWJIO YMHOXKEHUS,
yIOpAIOYCHHAs  Tapa, TpoHKa OOBEKTOB, MEPEeCTaHOBKA,
(akTopHan 4Mcia, COYETAHHWE, YUCIO COUYETAHUH, TPEYrOJbHUK
ITackans;

pelmars 3a7a4d Ha IMEPEYMCIICHHE YINOPSINOYECHHBIX Iap, TPOEK,
NIEPEYUCIIEHNE [IEPECTAHOBOK U COUYETAHUI AJIEMEHTOB Pa3IMYHbIX
MHOKECTB;

pemaTh 3aJa4d Ha NPUMEHEHHWE YHCIa COYeTaHWH B anredpe
(coxpaméHHoe yMHOXXeHue, 0nHOM HpioToHa);

pemaTb, NPUMEHsAs KOMOMHATOPUKY, 3aJadd Ha BBIYMCICHUE
BEPOSITHOCTEH.

I'eomerpuyeckas
BEpPOSTHOCTH. (3 4.)

I'eomerpuueckast BeposiTHOCT. Ciyd4aiiHbIi BBIOOD
TOYKH U3 (PUTIYphl HA MIJIOCKOCTH, U3 OTpE3Ka, U3
YT OKPY’KHOCTH.

OCBaMBaTh INOHATUE T€OMETPUUECKON BEPOSATHOCTH;

pemiath 3aJayd Ha HAXOXKJIEHHE BEPOSTHOCTEH B OIbITaX,
NPEJCTaBUMBIX KaK BBIOOP TOYEK M3 MHOTOYTOJIbHUKA, Kpyra,
OTpe3Ka UIU IyTH OKPYKHOCTH, YUCIOBOTO MPOMEXKYTKA.

HWcnerTanus
bepuymu. (6 4.)

Hcneitanne. Yenex u Heynaya. Cepust MCIBITAaHUI
no mnepBoro ycnexa. HMcmeitanus —bepHyim.
BepositHOCTH  COOBITHII B CEpHUM  HCIIBITAaHHUHA
bepuymmu. [lpaktudeckass pabora «lcmbiTanus
bepuymm.

OCBaMBaTh IMOHATHUS: WCIBITAaHHE, 3JEMEHTapHOE COObITHE B
UCTbITaHUU (yCHEX M Heynaya), Cepusi UCHBbITaHWM, HACTYIUICHUE
NIEPBOro ycrexa (Heyaaun), cepust ucnbiTanuii bepryinu;

pemaTh 3a7a4d Ha HAaXOXKJIECHUE BEPOSTHOCTEH COOBITHHA B CEpUU
UCIBITAHUN J10 MEPBOr0 ycrexa, B TOM UHUCJIE C NPUMEHEHUEM
(opMyIbI CyMMBI F€OMETPUUYECKON TIPOTPECCUM;

pemarh 3ajauyd Ha HAXOXKICHHE BEPOSTHOCTEH AIIEMEHTapHBIX
COOBITUH B CEpUU UCHBITAaHUN bepHyIM, Ha HaXO0XIACHUE
BEPOSITHOCTH OIIPENEIEHHOIO YKCIIA YCIIEXOB B CEPUU UCIIBITAaHUI
bepnynnu;

U3y4yaTh B XOJi¢ MPAKTHUYECKOH pabOTHI CBOMCTBAa BEPOATHOCTH B
cepuu ucneiTaHui bepuysu.
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Cnyyaiinas
BeJMUMHA. (6 4.)

Cnyyvaiinas BEJIMYMHA u pacnpeneneHue
BEPOATHOCTEN. MaremMaTuyeckoe OXUIJaHUE |
nucnepcus. [Ipumepsl MaTeMaTHYeCKOro OKHUIaHUS
KaK TEOPETUYECKOTO CPEJHETO 3HAYEHHUSI BEJIMUHUHBI.
Maremarnueckoe — OXHMAAHME W JHUCHEPCUs
CIIy4YallHOM BEJIMYMHBI «UUCIO YCIEXOB B CEPHUHU
ucnbITaHul bepHymm.

[TonsTre o 3akoHe Oonpmux uucen. M3mepeHue
BEPOSITHOCTEN C MOMOLIBIO 4acTOT. Poiib 1 3HaueHMe
3aKOHA OOJBIINX YHCEN B MPUPOJIE U OOIIECTBE.

OCBOUTH TMOHSATHUS: Clly4aliHas BEJIMYMHA, 3HAYCHHE CIIy4yalHOU
BEJIMYUHBI, pacIpe/iesieHue BEPOSITHOCTEM;

u3ydyatb M 0OCYXXIaThb MPHUMEpPhl JAUCKPETHBIX U HEMPEPbIBHBIX
CIy4ailHBIX BeJIMYMH (POCT, BEC UEJOBEKa, YHCICHHOCTh
HaceJIeHUs, APyrue U3MEHUYUBBIE BETUUYMHBI, pAaCCMATPUBABILUECS
B Kypc€ CTAaTHCTHKH), MOJEIbHBIX CIy4allHBIX BEJIWYUH,
CBA3aHHBIX CO CIy4YaliHbIMH oOmnbITaMu (OpocaHUE MOHETHI,
UTPaAILHON KOCTH, CO CIIy4aiiHbIM BEIOOPOM U T. 11.);

ocBaMBaTh IMOHATHS: MAaTeMaTHYEeCKOe OXUIaHHe ClaydailHOU
BEIIMYMHBI KaK TEOPETUYECKOE CpEe/IHEEe 3HAUYCHUEe, AUCTIIEPCHs
CIIy4aifHOM BEJIMYMHBI KaK aHAJIOT AUCIIEPCUH YUCIOBOT0 Ha0Opa;
peuaTth 3aJaud Ha BBIYMCICHHE MATEMAaTHYECKOTO OXKHUJAHUS U
JIUCTIEPCUN JTUCKPETHOW CIy4YallHOM BEIMYMHBI IO 3aJaHHOMY
pacrpeesieHnIo, B TOM YUCIIE 3a]1a4, CB3aHHBIX CO CTPAXOBaHUEM
U JIOTEPESIMU;

3HAKOMUTBCSI C MaTEMaTUYECKUM OXHJIAHHUEM U JUcrepcueit
HEKOTOPBIX paclpeiesieH’il, B TOM 4YHCIIE paclpeieseHus
CIIy4allHOM BEIWYHUHBl «YHUCJIO YCIEXOB» B CEPUU HCIIBITAaHUI
bepnynnu;

U3y4aTh YaCTOTY COOBITHSI B MOBTOPSIOIINXCS CITYYAHBIX OIBITaxX
Kak CIIy4allHyIO BEJIMYUHY;

3HAKOMHTHCS C 3aKOHOM Oonbmmx uucen (B gopme bepHymm):
npu OONBIIOM YHCIIE ONBITOB YacTOTa COOBITHUSA OJM3Ka K €ro
BEPOSITHOCTH;

pemaTh 3a/1a4i Ha U3MEpPEHHE BEPOSITHOCTEN C MMOMOIIBIO YacTOT;
o0CyXJIaTh pPOJb 3aKOHA OONBIIMX 4YHUCENT B OOOCHOBAaHUU
YAaCTOTHOT'O METOJIa U3MEPEHUS BEPOSATHOCTEH;

o0cyxmaTh  3aKOH  OOJBIIMX  YHMCET KAk  MPOSBICHHUE
CTaTUCTUYECKOM YCTOMYMBOCTU B HM3MEHYUBBIX SIBJICHUSX, POJIb
3aKOHa OOJIBIIMX YKCEN B IPUPOJE U B KU3IHU YEJIOBEKA.

O000mmenue,
KOHTPOJIb. (8 4.)

[IpencraBnenue NAHHEBIX. OnucarensHas
CTaTUCTHKA. BEpOsATHOCTH CIIydaifHOTO COOBITHSL.
DJIeMEHTBI KOMOWHATOPHKHU. Ciyualinbie
BEJIMYUHBI U paCIIpECIICHHUS.

MOBTOPSITh M3YYEHHOE U BBICTPaUBaTh CUCTEMY 3HAHUN;
pemaTb 3aJa4YH Ha HpeI[CTaBHCHI/Ie U OIMUCAaHUC NJAaHHBIX,
pemaTh 3a7add Ha HAXOXKJIEHHWE BEPOSATHOCTEH COOBITHI, B TOM
YUCJIIC B OIIbITax C paBHOBOSMO)KHI:IMI/I SHGMCHTapHBIMI/I
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COOBITHUSMH, BEpPOSITHOCTEH

00BEIMHEHUSI

u

nepeceueHust

C06BITI/II71, BBIUUCIIATE BCPOATHOCTU B OIbBITaX C CCPUAMU

CIIyYaHBIX UCIIBITAHUH.
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