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HOACHUTEJIBHAS 3AIINCKA

[IpropuTeTHBIMU LIEIAMH 00yYEHUsI MaTeMaTHKE B 5—06 Kilaccax sIBISIOTCA:

e IMpPOJOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMaTHYECKUX MOHATHIMA
(uucno, BeNMYMHA, TeoMeTpuueckas (Qurypa), oOecneyrBaroIUX
IPEEMCTBEHHOCTh M TNEPCIEKTUBHOCTh MAaTEMAaTHYECKOro 00pa3oBaHUs
oOyyJarommxcs;

e pa3BUTHE UHTEJUIEKTYaJbHBIX | TBOPUYECKUX  CIIOCOOHOCTEN
oOydJaromuxcs, [O3HABaTEJIbHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKUX
YMEHHH, HHTepeca K U3yUYEHUIO MaTeMaTHKU;

e IMOJBEACHHE 00YYAIOIMXCS Ha JOCTYIHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKHU U OKPYKarOIIero Mupa;

e (opmupoBanue GYHKIMOHATBHOW  MaTEMaTUYECKONM  I'PaMOTHOCTH:
YMEHHS Pacrlo3HaBaTh MATEMATUYECKHE OOBEKTHI B PEAIbHBIX )KHU3HEHHBIX
CUTyallusX, NMPUMEHATh OCBOCHHBIE YMEHHUS JIi PEIIEeHUs MPaKTHKO-
OpPUEHTUPOBAHHBIX 3aJ]la4, HHTEPIPETUPOBATH MOJIYYEHHBIE PE3YIbTaThl U
OLICHMBATh UX HAa COOTBETCTBUE MPAKTUUECKOM CUTYaIUU.

OcCHOBHBIE JIMHUU COJEpKaHMs Kypca MaTeMaTUku B 5—6 Kkijaccax —
apugmeTnyeckass M TeoMeTpUuYecKas, KOTOphle€ pPAa3BUBAIOTCS IapajliebHO,
KaXK71asi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
IpYroil, a B TECHOM KOHTaKT€ W B3aUMOJAECHCTBHUU. Takke B Kypce MaTEMaTHKH
IIPOUCXOUT 3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U ONMUCATENbHON CTATUCTUKHU.

N3yuyenue apudmeTnyeckoro marepuaia HAUMHAETCS CO CHUCTeMaTH3alud U
pa3BUTHA 3HAHHWI O HATypaJbHBIX YMCIAX, MOJIYYEHHBIX HAa YPOBHE HAYaJIbHOTO
oOmrero obpaszoBanus. [Ipu 3TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHHOM TEXHUKH
U (QOpMUpPOBAHME HOBBIX TEOPETHMUYECKHX 3HAHUM COYETAeTCd C pPa3BUTHEM
BBIUHUCITUTEIBHOW KYJIBTYPhl, B YACTHOCTU C OOyYE€HHEM MPOCTEHIIUM MpuéMam
OPUKUJIKM U OLIEHKHU pPE3yJIbTAaTOB BbIYMCICHUW. V3ydeHue HaTypalbHBIX 4YHUCEI
IpoJoJKaeTcss B 6 Kiacce 3HAKOMCTBOM C HayalbHBIMU IOHATUSMH TEOPHUH
JEITMMOCTH.

Havano wu3yueHuss OOBIKHOBEHHBIX M JECATUYHBIX IPOOEH OTHECEHO K 5
KJ1accy. JTO MEPBBIA ATal B OCBOCHUM JIpOoOei, Korja MpOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH HJI€SIMU, MOHATUAMM TeMbI. [Ipn 3TOM paccMoTpeHre OOBIKHOBEHHBIX
npoOeil B MOJHOM O0BEME MPEAIISCTBYET H3YUCHUIO JIECATHYHBIX JIPOOEH, 4To
L[EJECO00Pa3HO C TOYKM 3PEHMS JIOTMKM W3JI0KEHUS YHUCIOBOM JIMHUM, KOraa
npaBuia JCHCTBUIA C JECATUYHBIMH JPOOSIMH MOXHO OOOCHOBaTh YXKe
M3BECTHBIMH AJITOPUTMAaMH BBIMOJIHEHUS JEUCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSMHU.
3HAKOMCTBO C JI€CATHUYHBIMHM JPOOSMHU PaCHIMPUT BO3MOXKHOCTHU JIJIsl TOHUMAaHHUS
0Oy4YaromMMHCs MPUKIAJHOTO IPUMEHEHUSI HOBOW 3aIMCH MPU U3YYEHHH IPYTUX
IIPEIMETOB U INPU NPAKTUUYECKOM HCIOJIb30BaHUMU. K 6 Kiaccy oTHECEH BTOpOU



Tanm B U3Y4YEHUU JpoOeH, TIe MNPOUCXOJIUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHEHMsI U TipeoOpa3oBaHUsl ApPOOEH, OCBOCHHWE HOBBIX BBIYUCIUTEIBHBIX
QITOPUTMOB, OTTaYMBAHUE TEXHUKU BBIUMUCICHHWM, B TOM 4YHUCJIE 3HAYCHUHU
BBIpaXKEHUM, COZEPKAIINX U OOBIKHOBEHHBIC, U IECITUYHBIC IPOOU, YCTAaHOBJICHUE
CBSI3€l MEXy HUMH, PACCMOTPEHHE TPUEMOB pellieHus 3a/1a4u Ha apoou. B Havane
6 KJ1acca IpOUCXOAUT 3HAKOMCTBO C MMOHATHEM IIPOLICHTA.

OCOOEHHOCTBIO U3YYEHUS TIOJIOKHUTEIBHBIX U  OTPUIATEIBHBIX YHCEI
SIBJISIETCS TO, YTO OHU TAK)KE€ MOTYT PAacCMAaTPUBATLCA B HECKOJIBKO ATanoB. B 6
KJlacce B Haualie u3ydyeHusi Tembl «llojmoxuTenbHblE M OTpUILIATEIbHBIC YHUCIIA»
BpiAeNsieTcss noarema «llenble 4wncnma», B pamMKax KOTOPOMl 3HAKOMCTBO C
OTPULIATCJIBHBIMU ~ YHUCIAMH U JEUCTBUSIMHU  C  TOJOXHUTECIBHBIMU |
OTPUIIATEIIBHBIMU YKMCJIAMUA MPOUCXOJUT HA OCHOBE COAEPKATEIBHOTO MOAXOJA.
DTO MO3BOJISIET HA JIOCTYITHOM YPOBHE MO3HAKOMHTH OOYYaIOIIUXCS MPAKTUYCCKH
CO BCEMHU OCHOBHBIMH TMOHSATHIMU TEMBbI, B TOM YHCJIE ¥ C TIPaBUJIaMU 3HAKOB TPH
BBITIOJIHCHUU apudmeTnueckux acicTBuil. M3yueHue painvoHaNIbHBIX YHUCENT Ha
ATOM HE 3aKOHYMTCS, a Oy/IeT MPOJI0JKEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOyueHHMHM pElnIeHHI0 TEKCTOBBIX 3a7a4 B 5—6 Kiaccax HCIOJIB3YIOTCS
apupmMeTrueckue npuémsl penieHus. [Ipu oTpaboTKe BRIYUCIUTEIIBHBIX HABBIKOB B
5—6 KJjaccax paccMaTpPUBAIOTCS TEKCTOBBIE 3aJlauy CIEAYIOIINX BHJIOB: 3aa4d HA
JIBUKEHUE, Ha YacTH, HA TMOKYNKH, Ha pabOTy © MPOU3BOAUTENIBHOCTh, Ha
IPOIIEHTHI, HA OTHOLIEHUS U Mponopiuu. OOydaronyecs: 3HaKOMSITCS ¢ TPUEMaMHu
pemieHuss 3ajad  1nepebopoM BO3MOXKHBIX BapHAaHTOB, YyyaTcsi paboTaTth C
uHopMaIren, npeACcTaBIeHHON B (popMme TabJIUIl WU TUarpamm.

B  mporpamme yueOHOoro kypca «MaremaTtHka» — MIPEIyCMOTPEHO
dbopMupoBaHUE TPOIEAEBTUYECKUX alIreOpanveckux mpeacTaBieHuil. bykBa kak
CUMBOJI HEKOTOPOrO 4YHClIa B 3aBUCUMOCTH OT MAaTEMaTH4YECKOro KOHTEKCTa
BBOJUTCSI TOCTENEHHO. ByKBEHHas CHMBOJIMKA MIMPOKO MCIOJIB3YETCA MPEXIE
BCETO JUIsl 3alMCH OOIIMX YTBEPXKACHHUM W TPEITIOKEeHUU, GOpMYI, B YACTHOCTH
JUIs1 BBIYUCIICHUS] TEOMETPUUECKUX BEJIMYMH, B KAYECTBE «3aMECTUTENIS YHCIIA.

B mporpamme yuebHOro kypca «Maremartuka MpEACTABICHA HaTJISTHAS
reoMeTpus, HaIpaBJICHHAs Ha pa3BUTHE o0Opa3HoTO MBIIUICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKEHHUsI, N300PA3UTENBHBIX YMEHUN. DTO BaXKHBIN ATl
B M3YYEHUU T€OMETPUHU, KOTOPBIH OCYILIECTBISETCA HA HATJSIHO-TIPAKTUYECKOM
YpOBHE, OMHPAETCS] Ha HAIJISIAHO-OOpa3HOoe MblluleHUue oOydarouuxcs. bompiias
pOJIb  OTBOAUTCS  NPAKTUYECKON  JIEITENIbHOCTHU, OMbBITY, 3KCIEPUMEHTY,
MoaenupoBanuio. OOydaronimecss 3HaAKOMSATCS C TEOMETPUYECKUMH (UTypaMu Ha
IJIOCKOCTA W B TMPOCTPAHCTBE, C WX MPOCTEUITUMHU KOHPUTYpAIUSIMHU, Y4aTCS
n300paxaTh WX Ha HEJIMHOBAaHHOW W KJeT4yarol Oymare, pacCMaTpuBalOT HX
MPOCTEUIIINE CBOMCTBA. B mpoumecce u3yyeHHs HArJSIAHOW TE€OMETPUU 3HAHUA,



MOJIyYCHHbIE OOYyYalOU[MMHUCA Ha YPOBHE HAYaJbHOTO 00IIero oOpa3zoBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSAIOTCA.

CornacHo yyeOHOMY IUIaHy B 5—6 Kiaccax H3y4yaeTcsi MHTETPUPOBAHHBIM
npeaMmer «MaTemaTuka», KOTOpBIM BKIIOYAET apU(PMETHUYECKUU Marepuan Hu
HarJIAIHYI0O TEOMETPHUIO, a TakKe INPONENEeBTUYECKUE CBEACHUS M3 alreoOpsl,
AJIEMEHTHI JIOTUKH U Ha4aJla ONUCATEIbHOW CTATUCTUKH.

Ha u3yuenue yuebGHoro kypca «Maremaruka» orBogutcs 340 yacoB: B 5
kimacce — 170 gacoB (5 4dacoB B Hemento), B 6 kimacce — 170 gacoB (5 4JacoB B
HEJICITIO).

AnreOpa SBISETCA OJHUM U3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETro
oOpa3oBaHUs: OHAa 00ECIIEYMBACT U3yUEHUE IPYTUX JUCIMIUINH, KaK €CTECTBCHHO-
HAyYHOTO, TaK W TYMaHHUTAPHOTO IIMKIOB, €€ OCBOCHHWE HEOOXOJMMO JIs
NIPOJIOJIKEHUST 00pa30BaHUs U B ITOBCEIHEBHOMN KU3HH. Pa3BUTHE y 00ydJaromuxcs
HAyYHBIX TIPEACTABICHHA O TPOUCXOXKJICHHH W CYIIHOCTH aire0pandecKux
abcTpakiuii, cnoco0e OTpakeHUs MaTEeMaTUYECKON HAayKOH SBJIICHUN U MPOIIECCOB
B TIPUPOJIc M OOIIECTBE, POJU MATEMAaTHUYECKOIO0 MOJCIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
U Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX ISl aJanTalliid B COBPEMEHHOM IU(GPOBOM
oOmiectBe. M3ydenue anreOpbl oOecreynBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHSI U BBIBOJBI,
dbopmynupoBaTh yrBepkaeHus. OCBOGHHE Kypca aareOpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaloUIUXCsi: OHHM HCHOJB3YIOT JIEIYKTUBHBIE U
WHIYKTUBHBIC PACCYXJICHHS, 0000IIeHHe U KOHKPETU3aIuio, abcTparupoBaHue 1
anajgoruro. OOyueHme  anreOpe  mpeAnojaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSATEIILHOM JIESITEIbBHOCTH  O0YyYalolUXCs, TO3TOMY CaMOCTOSTEIBHOE
pelIeHue 3a7a4 SBISETCS peaanu3ainueii 1eITeIbHOCTHOTO MPUHITUNA 00 yICHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anrebpa» majisi OCHOBHOTO
o01mero o0pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANIECKUE
muHuN: «Yucna u BeIUUCICHUSN», « ANTeOpandecKkue BBHIPAKCHUS», «YpaBHEHHUS U
HepaBeHCTBa», «Dyukuum». Kaxmas w3 »THX cojep)KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIET U3yUEHUSI Kypca, B3aMMOJIEHCTBYS C
JIPYTHMH €r0 JHUHHSIMHU. B Xome wu3ydeHuss ydeOHOTO Kypca OO0ydaromuMcs
MPUXOAUTCS JTOTHYECKH PACCYKIaTh, MCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOUCHBI
HEKOTOPHIE OCHOBBI JIOTHKH, TPEACTABICHHBIC BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTHYECKOr0 00pa30BaHUs U CIOCOOCTBYIOIIME OBJIAJICHUIO O0YUYaIOITUMHUCS
OCHOB  YHHMBEPCAIBHOTO  MareMaTthdeckoro s3bika. ComepkarenbHON |



CTPYKTYPHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «AnreOpa» sBIsSETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOM JIJis
JaTbHEUIIEr0 U3YYeHUS] MAaTeMAaTHKH, CTIIOCOOCTBYET PA3BUTHIO Y OOYyYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MTPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX /IS TIOBCETHEBHOM
*KU3HU. PazBUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUS
CBSI3aHO C pAIMOHAIBHBIMM W HPPAlMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM
NOpe/ICTaBIeHUH O JEHCTBUTEIBLHOM 4YHUCJE. 3aBepIIeHHEe OCBOEHUS YHCIOBOU
JIMHUU OTHECEHO K CpeiHEMY 00111eMy 00pa30BaHuUIo.

Conepxanue IByX aJire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHMIO Yy OOYyHAIOUIUXCS
MaTeMaTHYEeCKOTO ammnapaTta, HeOOXOJUMOTro JUIsl pelleHUs 3ajlad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB M IMPAKTUKO-OPUEHTUPOBAHHBIX 3ajad. Ha ypoBHe
OCHOBHOTO 0011ero o0Opa3oBaHusi Y4YeOHBIH Marepuan TpYNIUPYETCS BOKPYT
palMoHAIBHBIX BRIpKCHHUI. Anredpa IEMOHCTPUPYET 3HAUCHHE MAaTEMATHUKHU KaK
S3bIKa JUIS TIOCTPOEHUS MAaTEMAaTHYEeCKUX MOJEe, OMUCAaHUs TPOIIECCOB U
SBICHUN peanbHOro wMupa. B 3agaum oOyuyenus anreOpe BXOMIT TakKkKe
JanbHeWIllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HHGOPMATUKH, W OBJIAJICHUE HABBIKAMHU
JNeAYKTUBHBIX paccyxkaeHuid. [IpeoOpazoBaHne CUMBOJIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYeCKOMY TBOPYECTBY.

Conepsxanve QyHKIIMOHAIBHO-Tpa(ruecKoil TMHUK HAllEJIeHO Ha MOJyYeHHEe
oOydJaromuMuCs 3HaHUN O (YHKIUSAX KaK BaKHEHIEeH MaTeMaTHYeCKONW MOJCIH
JUTSL OTIMCaHUSI M UCCJIEIOBAHUS Pa3HOOOPa3HBIX MPOLIECCOB U ABJICHUM B IPUPOJIC
u obOmectBe. M3ydeHne matepualia CIIOCOOCTBYET PA3BHUTHIO y OOYUYaIOIIUXCS
YMEHUS UCIOJIb30BaTh PA3JIMYHbIE BEIPA3UTEIIbHBIE CPEJICTBA SA3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckwe, BHOCUT BKJaa B (HOpMHUpOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKH B PA3BUTUHU LIUBWIIU3ALUN U KYJIBTYPHI.

CornacHo yueOHOMY maHy B 7-9 knaccax u3ydaetrcsi y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIOIIME OCHOBHBIC pa3feibl COACPIKAHUS:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPABEHCTBA», «DyHKIUNY.

Ha u3ydenne yueOHOrOo Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yvaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

I'eomeTpusi KaKk OAMH W3 OCHOBHBIX pa3[elOB IIKOJIbHON MaTeMaTHKH,
MMEIOIIUN CBOEH LIeNbI0 00€CTIEYUTh M3YUYEHHUE CBOMCTB U pa3MepoB QuUryp, uUx
OTHOLIEHHM ¥  B3aMMHOE PACMOJIOKEHHE, ONUPAETCid Ha  JIOTHMYECKYIO,



JI0Ka3aTeNbHy0 JMHNUIO. [[eHHOCTh M3yueHHs] T€OMETPUU Ha YPOBHE OCHOBHOTO
oOmiero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YYUTCS MPOBOAMTH
JIOKa3aTeIbHbIE PACCYXKIACHUS, CTPOUTH JJOTHUECKUE YMO3AKIIOUEHUS, 10Ka3bIBaTh
WUCTUHHBIC YTBEPXKJCHHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJIeHusi «OT TPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  TPU3HAKOB,
dbopmynUpoBaTh OOpATHBIC YTBEPKICHHUS.

Bropoit 1enpio u3ydeHuss reoMeTpUu SBIISIETCS HCIOJb30BaHUE €€ Kak
WHCTPYMEHTa NpPHU PEIICHUH KaK MaTeMaTHYECKHX, TaK M MPAKTUYECKHUX 3ajad,
BCTPEYAIOIIUXCA B peabHOW ku3HU. OOydYaromuiicss JOJDKEH HayYUThCs
OTPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, OMHcCaTh CIIOBAMHU JaHHBIM UYEPTEK WIH
PUCYHOK, HANTH TIJIONIAb 36MEJIBLHOTO Y4acTKa, pacCYUTaTh HEOOXOAUMYIO JIITUHY
ONTOBOJIOKOHHOTO Kabeys wiu TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIUMCIUTENbHAS JIMHUS B U3YYCHUU T€OMETPHHU.
[Ipu pemenun 3aga4 MPAKTUYECKOTO XapakTepa OOYyYaIOIIMMCS YYHUTCS CTPOUTH
MaTeMaTHYEeCKUE MOJCIM  pEalbHBIX KU3HCHHBIX CHUTyallud, TPOBOJUTH
BBIYHCJICHUS U OIIEHUBATh aJ€KBATHOCTH MOJTYYEHHOTO pe3yJibTara.

KpaitHe BaxkHO TOAUEPKUBATH CBSI3M TEOMETPUHM C JPYTUMHU YUEOHBIMH
nmpeaMeTaMi, MOTUBUPOBAThH MCIIOJIB30BaTh ONPEICICHUS TeOMETPUUYECKUX PUryp
U TIOHSTHH, EMOHCTPUPOBATh NPUMEHEHHUE MOJYyYEHHBIX YMEHUU B (PU3UKE U
TEXHUKE. OTH CBSA3M Haubojiee spKo BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpuyeckue cooTHoOWEHUs», «Meron koopauHary u  «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3/Ieiibl
comepkanmsi: «['eomerpuyeckue GUTYppl W WX CBOWCTBa», «l3Mepenue
F€OMETPUYECKUX  BEIUYUH», «JleKkapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopb», «JIBUKeHHS TII0CKOCTHY, «IIpeodpazoBaHus mog00us .

Ha u3ydenue yueO6HOro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 Kiiacce
— 68 uvacoB (2 4daca B Henenw), B 8 Kiacce — 68 yacoB (2 yaca B Henen), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIO).

B coBpeMeHHOM 1H(PpPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpETAIOT
BCE OOJIBIITYIO0 3HAYMMOCTD, KaK C TOYKH 3PEHHUS MPAKTUYECKUX MPHIOKEHHH, TaK
U UX pOJH B 00pa3oBaHUM, HEOOXOAMMOM KaKIOMY 4eloBeKy. Bo3pacraer uncio
npodeccuii, mpu OBIAaIGCHUH KOTOPBIMU TpeOyeTcsi xopoimas 0a30Basi MOATOTOBKA
B 00JacTH BEpPOSITHOCTH W CTAaTUCTHKW, Takas TOJATOTOBKA BakKHA IS
MIPOIOJDKEHUST 00pa30BaHMsI M JIJIsl YCTIETHON TPO(EeCCHOHATBLHON Kaphephl.

Kaxplii 4eoBeK MOCTOSIHHO NMPUHUMAET PEUIEHUS HA OCHOBE UMEIOIINXCS Y
HEro JaHHbBIX. A JJis 0OOCHOBAaHHOI'O MPUHATHS PEUICHUS B YCIOBUSX HEIOCTAaTKa
Wi u30bITKa WHGOPMAIIMKU HEOOXOAMMO B TOM YHCJIE XOPOIIO C(HOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUUYECKOE MBIILICHHE.



NMeHHO mO3TOMY OCTpO BCTajlla HEOOXOIMMOCTh CHOPMHUPOBATH Yy
oOyyaromuxcs QyHKIIMOHATIBHYIO TPAaMOTHOCTbh, BKJTIOUYAIONIYIO B ce0sl B KaueCTBE
HEOThEMJIEMOM  COCTaBIIAIONIEH  yMEHHE  BOCHPUHUMATh U KPUTHUYECKHU
aHAIM3UPOBATH MH(POPMALIHIO, IPEACTABICHHYIO B Pa3IMYHbIX (popMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTMX peaJIbHbIX MPOLECCOB M 3aBUCUMOCTEM,
[IPOU3BOAUTH MPOCTENIINE BEPOSITHOCTHBIE PACUYETHI.

3HAKOMCTBO B y4€OHOM Kypce€ ¢ OCHOBHBIMU IPHUHLMNAMH cOOpa, aHallu3a U
MPEACTABICHUS JAHHBIX U3 Pa3IUYHbIX cep KU3HU OO0IIecTBa U rocydapcTBa
npuoOIaer o0yyarmuxcss K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHM3aluu nepedopa U Mmojcy€Ta yucia
BapUaHTOB, B TOM YMCJI€ B MPUKJIAJHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3naét MareMaTuyeckuii pyHaaMenT Juisi GOpMUPOBAHUS KOMIIETEHIIUN B
obnactu nHPOpMATUKU U MUGPOBLIX TeXHONOTUU. [Ipy M3ydeHUU CTATUCTUKHU U
BEPOATHOCTU OOOTAIAIOTCS TPEACTaBICHUS OOYy4YaIOIUXCS O COBPEMEHHOM
KapTUHE MHUpa M METOJaxX €ro HccleoBaHus, (popMupyercs MOHUMAaHUE POJIH
CTAaTHUCTHKHU KaK UCTOYHHMKA COI[MAIBHO 3HAYMMOW MH(POPMALIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C NaHHBIMU LEISIMU B CTPYKTYpE MpOrpamMMbl y4eOHOTo
Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHUs BbIIEIICHbI
CIEAYIOIINE COAEpPKATEIbHO-MEeTOInUecKre JMHUM: «lIpencraBieHne JaHHBIX U
omMcareNnbHas CTATUCTUKA», «BeposATHOCTH», «IIeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teopuio rpadoBy.

Conepxanue nuaun «IIpeacraBieHne NaHHBIX U ONUCATEIbHAS] CTATUCTHKA
CIIY)KUT OCHOBOW i1 (OpMHUPOBAHHUS HABHIKOB pabOThl ¢ WH(opMamuei: oT
YTeHHs] W MHTEpHpeTanuyl HHPOpMalNK, TMpPEACTaBICHHOW B Ta0nuiax, Ha
auarpaMMax M rpadukax, A0 cOopa, TpPENCTaBICHUS W aHaIW3a JaHHBIX C
UCIIOJIb30BAHUEM CTAaTUCTUYECKUX XapaKTEPUCTHK CPEIHUX U PACCEUBAHMSL.
PaGotast ¢ nmanHbIMH, OOydaromuecs yd4aTcsli CUMTHIBATh W WHTEPIPETUPOBATH
JAHHbIE, BBIBUTaTh, apryMEHTUPOBATh U KPUTHKOBATH MPOCTEUINNE THUIOTE3HI,
pPa3MBIIUIATh HaJ (DaKTOpaMu, BBI3BIBAIOIIMMU H3MEHYMBOCTH, U OILICHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMbIE BEJIMYMHBI U TIPOLIECCHI.

NHTYWTHBHOE NpPENCTABICHUE O CIy4alHOW W3MEHUYHMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHWM CTAaHOBUTCSA MOTHUBUPYIOIIEH OCHOBOM s
U3Y4YEHUs] TEOPHHM BEpOSTHOCTEH. bBoibplloe 3HAY€HHE HMMEKT IPAKTHYECKHUE
3a/1aHusl, B YACTHOCTH OMBITHI C KJIIACCHYECKUMHU BEPOSITHOCTHBIMU MOJAEIISIMHU.

[ToHsiTHE BEPOSITHOCTH BBOAMTCA KaK Mepa TMPaBIOMONO00MS CIy4aitHOTO
coOpitus. Ilpm wm3ydeHun y4yeOHOTO Kypca OOydaromuecsi 3HAKOMSATCA C
NPOCTEUIIMMU  METOJaMH  BBIUMCJIEHHS  BEPOSTHOCTEM B  CIIyYalHBIX
AKCIIEPUMEHTAX C PaBHOBO3MO>XHBIMU 3JI€EMEHTapHBIMU UCXOJIaMH,



BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIIOLIMMU CTaBUTh U peliaTh 0OJIee CIOXKHBIE
3ajaud. B y4eOHBIA Kypc BXOJAT HayajbHbIE MPEJICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHO>XECTBAMHU U OCHOBHBIMH ONEpALMSIMU HaJ MHOKECTBAMH, pacCMAaTPUBAIOTCS
MpUMEPHl MIPUMEHEHUsT JIJIs pEelIeHUs 3a]lad, a TakXKe HCIIOJIb30BaHUsl B APYTUX
MaTeMaTUYeCKUX Kypcax U yueOHBIX MpeMeTax.

B 7-9 xnaccax usyuaercs yuyeOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpBIM  BXoAsT pasnensl: «llpeactaBieHwe [NaHHBIX M ONUCATENbHas
CTaTUCTHKa», «BepoaTHOCTb», «JeMeHThl KOMOMHATOpuku», «BBeigeHue B
TEOpHIo rpadoBy.

Ha u3yuenne yueOHoro xypca «BepositHOCTh U cTaTucTHKa» oTBOoAMTCS 102
yaca: B 7 kmacce — 34 gaca (1 ygac B Hemenmo), B 8 kimacce — 34 gaca (1 4gac B
Hegeno), B 9 kinacce — 34 gaca (1 gac B HeIeuN0).



COIAEPKXAHUE OBYYEHUA
5 KITIACC

HatypajbHble 4ncjia 1 HYJIb

Hatypansnoe umucno. Psa narypambnbix uucen. Yucio 0. M3oOpaxenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJAUHATHOU (YUCIOBOM) PSIMOM.

[lozurmonHass cucrtemMa cuucieHus. Pumckass Hymepanus Kak MpUMED
HETO3UITMOHHOM CUCTEMBI CUUCIeHUs. JlecaThuuHasi cucTeMa CUMCICHUS.

CpaBHeHUE HATypaJIbHBIX YHUCEJ, CPaBHEHUE HATYPAIbHBIX YHCEN C HYJIEM.
Cnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCET.

CrnoxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJS MPH CJIOXKEHUU. Brruntanue
KaK JelcTBHe, 0OpaTHOE CIOKEHHUIO. Y MHOKEHHE HATypaJIbHBIX YUCEJ, CBOMCTBA
HyJs W ©€IWHWIBI TIpU YMHOXEHHHM. JleleHue Kak JeilcTBue, oOpaTHOE
yMHOeHUI0. KOMITIOHEHTHI AEHCTBUM, CBS3h MEXAy HUMH. [IpoBepka pesynbTaTa
apuMEeTHIECKOTO JeUcTBUA. llepemMecTUTEeNIbHOE W COYETaTeIbHOE CBOWMCTBA
(3aKOHBI) CJIOKEHUSI U YMHOXXECHUS, PACHpPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OykB Jisi 0003HaYEHUsI HEU3BECTHOTO KOMIIOHEHTA U 3aMHCH
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

JlenuTenu W KpaTHBIE YHWCIA, pa3ioKEHHE Ha MHoxutenu. lIpocteie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

CreneHp C HaTypaJbHbIM MOKa3aTeleM. 3aluCch 4YHUCIa B BHIE CYMMBI
Pa3psIHBIX CIAraeMbiX.

HucioBoe BbIpaxkeHUE. BpIUHCIEHHE 3HAYEHWUW YHMCIOBBIX BBIPAKECHU,
NOPSAOK  BBINOJHEHHMs  JIeWcTBUM.  Mcmonb3oBaHMe  OpU  BBIYKCICHUSAX
NEPEMECTUTENIBHOTO M  COYETATEIbHOI'O0 CBOWMCTB (3aKOHOB) CIIOKEHUS H
YMHOKEHUS, PACIPEAEIUTEIBHOTO CBOMCTBA YMHOXKECHUS.

Apodu

[IpencraBmenne o Jgpobm Kak cmocoOe 3aldCH  YacTH  BEIIMYMHBLL
OObikHOBeHHBIE ApoOu. [lpaBunbHBIE W HempaBwibHBIE JpoOu. CMmeraHHas
Ipo0b, TPEACTaBICHUE CMENIAaHHOW JpoOM B BHUIE HEMPABWIBHON ApoOH W
BBIJICIICHUE TICJIOW YaCTH YHCIIa M3 HEelpaBWIbHOW apobu. M3o0paxkenue apoOei
TOYKaMH Ha YUCIOBOM mpsiMoii. OCHOBHOE CBOKCTBO Jipoou. CokpalieHune apooei.
[IpuBenenue apobu Kk HOBOMY 3HaMeHaTento. CpaBHeHUE JpOOeii.

CnoxeHue U BIUMTaHUE JpoOeil. YMHOXKEHUE U JIeJieHHe ApoOei, B3auMHO
oOpaTHbIe TpoOu. HaxoxmeHre 4acTu 1eIoro u 1eioro Mo ero YacTH.

Jlecatuunasi 3anuck aApooOei. IlpencraBienue aecsiTUYHON OpoOu B BUJE
OoObIKHOBEHHOM. WM300paxkeHune MNeCATUYHBIX JpoOeil TouKaMHW Ha YHUCIOBOM
npsiMmoid. CpaBHEHHUE JIECITUYHBIX APOOEH.



Apudpmernyeckue JAEUCTBUS € JAECATHUHBIMU JpoOsimu. OKpyrieHue
JECATUYHBIX IPOOEH.

Penienne TeKCTOBLIX 3a/1a4

Pemenune TekcTOBBIX 3amay  apudmeTnyeckuMm  crnocoboM. Pemenue
JOorn4yeckux 3aaad. Pemienuwe 3agad nepeObOpoOM BCEeX BO3MOXKHBIX BapHUaHTOB.
Hcnonb3oBanue npu penieHuy 3aad TaOIuI U CXEM.

Pemenne 3amay, coaepKallMX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYWHBI:
CKOpPOCTb, BpE€Msl, pPACCTOSIHUE, ILIE€HA, KOJMYECTBO, CTOMMOCTb. EJIMHUIIBI
U3MEpEHUsi: Macchl, 00bEMA, WEHBI, PACCTOSHUS, BPEMEHHU, CKOpPOCTH. CBS3b
MEXIY €IMHUIAMU U3MEPEHUS KaXKJ0N BEIUYNHBI.

Pemenue ocHOBHBIX 3a1a4 Ha JpoOH.

[IpencraBienne JaHHBIX B BUJIE€ TAOJIHII, CTOIOYATHIX AUATPAMM.

HarusaHas reomerpust

Harnsnsele npencrtaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIyY, yIoJl, JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, KpyT. YT0i. [Ipsmon,
OCTpBIH, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUUYECKUE €IUHULBI JUIMHBL. [[TuHa JoMaHo#, nepumeTp
MHOTOYroJjibHHKa. MI3MepeHne U nocTpoeHue yrioB ¢ MOMOUIbIO TPAHCIIOPTUPA.

Harnsanseie mpexacraBienuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IpsIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PAaBEHCTBE (hUTYP.

N3o6paxxenune ¢uryp, B ToM uymucie Ha kietdarod Oymare. IloctpoeHue
KoH(pUTrypanui u3 yacted mpsiMoil, OKPY>KHOCTH Ha HEJITWHOBAHHOW W KJIETYATOM
Oymare. Mcnonb30BaHue CBOMCTB CTOPOH M YIJIOB IPSIMOYT'OJIbHUKA, KBaJpaTa.

[Inomans nOpsIMOYroJbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
IPSAMOYTOJILHUKOB, B TOM 4Hcie (uryp, n300pakEHHBIX Ha KJeT4yaTod Oymare.
Enuuunel uamMepeHus miomaim.

Harnsnseie nmpenctaBieHus O MPOCTPAHCTBEHHBIX GUTYpaX: MPSIMOYTOJIbHBIN
rapajuienenunen, KyO, MHOTOTPaHHUKHU. N3o06pakenue MIPOCTEUIINX
MHOrorpaHHuKoB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mopenei
MHOT'OTPAaHHUKOB (M3 OyMaru, MpoBOJIOKH, MNIACTHIIMHA U IPYTUX MATEPHUAIIOB).

OO0bEéM mpsMOYTroJpHOrO Napajuienenunena, kyba. Eaununsl usmepenus
o0BEMma.

6 KIIACC

HarypaabHble yuciaa

ApudmeTnyeckue NEUCTBUS ¢ MHOTO3HAYHBIMH HATypPaTbHBIMU YHCIIAMH.
UucnoBble  BbIpAKEHUS, MOPANOK  JCHCTBUH, HCHOJb30BAHHE  CKOOOK.
Hcnonb3oBanne 1pyU  BBIYUCICHUSAX MEPEMECTUTEIBHOTO M COYETATEIBHOIO
CBOWCTB CJIOKEHHSI U YMHOXEHHUSI, PACHPENCIUTEIBHOTO CBOWCTBA YMHOXKCHUS.
OKpyriaeHne HaTypajabHbIX YUCEIL.



JleauTenu v KpaTHbIE YKCIIa, HAMOOJBIINNA OOIIUN JAEIUTENh U HAUMEHbIIIEE
oOwiee kpaTHoe. [lenMMocTh CyMMBI U ITpou3BeaeHus. JleeHne ¢ OCTaTKOM.

Apodu

OOGbIKHOBEeHHAs1 JApoOb, OCHOBHOE CBOMCTBO APOOHU, COKpalieHue ApooOei.
CpaBHeHue U ynopsijounBanue Apoodeil. Pemenue 3a1a4 Ha HAX0XKAEHUE YaCTH OT
LEeJI0Oro M UENOoro Mo ero vactd. JIpoOHoe 4Yuciao Kak pe3yibTaT JeJIeHUS.
[IpencraBnenue aecaTUUHON IpoOU B BUAE OOBIKHOBEHHON IPOOU U BO3MOKHOCTh
MpeCTaBlIeHUs OOBIKHOBEHHOM Ipo0u B BUAE JecATUYHOU. JlecsTUUHbIE ApoOH U
MeTpuYecKasl cucteMa Mep. Apudmernyeckue AEHCTBUS U YUCIIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSMHU.

OtHouienue. Jlenenwe B JaHHOM OTHOIIEHWH. Macmitad, Tponopius.
[IpumeneHue mponopuuii Mpu penieHuu 3aaay.

[TonsiTue npoiieHTa. BeruuciaeHnue nporeHTa oT BETMYUHBI U BEJIMUUHBI 110 €€
MPOIICHTY. BhIpakeHHE MPOIEHTOB JACCATUYHBIMHU JpoOsimu. PemeHue 3agad Ha
IPOIICHTHI. BhIpa’keHre OTHOIIEHUS BEJTMYUH B MPOIEHTAX.

IosoxkuTENbHBIE U OTPULIATEIBHBIE YHCJIA

[lonoxuTenbHble U OTpUIlaTeNbHble yuciaa. Llensie yncna. Monynp uucha,
reoMeTpuyecKass HMHTepIpeTanuss Moayias uucia. M3oOpaxeHue wyucen Ha
KOOpAMHATHOW  mpsiMod.  YwucioBble  mpoMexyTku. CpaBHEHHUE  4uCel.
Apudmernyeckue IeHCTBUA C MOJOKUTEIBHBIMA U OTPULIATEHHBIMU YHCIIAMHU.

[IpssMoyTOJIbHAST cUCTEMA KOOPJAMWHAT Ha IUIOCKOCTU. KoopauHaThl TOUKHA Ha
IUIOCKOCTH, a0cuucca u opauHara. [loctpoenue Touek U GUryp Ha KOOpAMHATHON
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Ipumenenne OykB i 3alMUCH  MaTEeMaTHYECKUX  BBIPAKCHUH |
npennoxxenuii. CBoiicTBa apuMeTHUECKUX eWCTBUI. bykBeHHBIC BBIpAXKEHUS U
YUCJIOBBIE TOJACTAHOBKU. DByKBEHHBIE pPaBEHCTBA, HAXOXIECHUE HEU3BECTHOTO
KoMIioHeHTa. Dopmynbl, (HOpMyJbl MEpUMETpa W IUIOMAAU MPSIMOYTOJbHUKA,
KBajipaTa, o0bEMa napaiesenumneaa u Kyoa.

Pelenue TeKCTOBBIX 327124

Pemenue TekcTOBBIX 3amad  apudMeThyeckuM crocoOom. Pemienwue
Joruyeckux 3anad. Pemenue 3amad nepebopoM Bcex BO3ZMOKHBIX BAPHAHTOB.

Pewiennie 3amaud, cojaepKallluX 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIIMYUHBI:
CKOpPOCTBb, BpeMmH, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOIUTEILHOCTh, BpeMs, O0BEM paboThl. EguHUIBI W3MEpeHHs: MAaccChl,
CTOMMOCTH, PAacCTOSIHUSA, BpeMEHHU, CKOpocTh. CBsI3b MEXAYy eIUHUIAMHU
MU3MEPEHUS KaXK101 BEJIMUUHBI.

Pemiennie 3amady, CBSI3aHHBIX C OTHOIIEHUEM, MPOMNOPLIHMOHAIBHOCTHIO
BEJIMYMH, MPOIEHTAMHU; PEILIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.



OneHka W TPUKUAKA, OKpyIJeHHe pe3ynbrara. CocTaBlieHHE OyKBEHHBIX
BBIP@)XEHUH I10 YCIOBUIO 3aa4U.

[IpencraBieHne NaHHBIX C MOMOIIBIO TaOmuIlT W muarpamm. CronOdyaTteie
JTUarpaMMBbl: YTCHHUE U MTOCTpOoeHUE. UTEHNE KPYyTrOBhIX TUATPAMM.

HarusaHnas reomerpus

Harnsmable mpencrtaBieHuss o (Urypax Ha TUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YIrojl, JOMaHas, MHOTOYTOJIbHUK, YETHIPEXYTOJBHHUK, TPEYTOJBHHUK,
OKPYXHOCTb, KPYT.

B3aumHoe pacrionokeHue ABYX MPSAMBIX Ha IIOCKOCTH, IapajlieIbHbIC
npsIMbIC, TIEPICHANKYIISPHBIC TpsMble. VM3MepeHHEe pacCTOSHUN: MEXIAy JIBYMs
TOYKAMH, OT TOYKH JIO TIPSIMOM, JUTHHA MapIIpyTa Ha KBaJpaTHOM CETKE.

H3mepeHrne W TOCTpPOSHHE VYIVIOB C IIOMOIIBIO TpaHCHOpPTUpA. Busl
TPEYTrOJbHUKOB: OCTPOYTOJILHBIH, MPSIMOYTOJIBHBIH, TYTNOYTOJIbHBIH,
paBHOOCIPECHHBIH, PaBHOCTOPOHHHMIA. YeThIpEXYTONBHUK, IPUMEPBI
YEeTHIPEXYTOIBHUKOB. [IpSIMOYTOIBHUK, KBaIpaT: UCIIOJIB30BAHUE CBOMCTB CTOPOH,
yIJ0B, auaroHajeii. M3oOpaxkeHHe reoMeTpuyecKuX (GUTYyp Ha HEJIMHOBAHHOM
OymMare C UCIIOJIb30BaHUEM IHUPKYJSA, JIMHCHKH, YroJIbHWKA, TPaHCIOPTHUPA.
[TocTpoeHus Ha KiieT4aTol Oymare.

[lepumerp MHOroyrompHuka. IloHsTHE T1UIOMAAN (UTYPBI, €IUHUIIBI
u3MepeHus miomanu. [IpubmmkéaHoe n3MepeHue miomaau Guryp, B TOM YHCIIE
Ha KBajpaTHOU ceTke. [IpubnmxéHHoe u3MepeHue JIMHBI OKPY>KHOCTH, TIIOIIAIH
Kpyra.

CummMmeTpusi: IEHTpaJibHAs, OCeBas U 3€pKajibHasi CHMMETPHHU.

[TocTpoeHrE CUMMETPUYHBIX (UTYP.

Harnsgasie MpeACTaBICHUS 0 IIPOCTPAHCTBEHHBIX dburypax:
napajieNienuren, KyO, mpu3Ma, IUpaMuja, KOHYC, MWJIMHAp, Imap u cdepa.
N3o0paxenue mpocTpaHcTBEHHBIX puryp. [IpuMeps! pazBépTOK MHOTOTPAHHUKOB,
munHapa u koHyca. Co3gaHue Mojeneld MpOoCTPaHCTBEHHBIX ¢Guryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

[TonsitTne o00BEMa, eauHUIBI H3MepeHus o00béMa. OOBEM NTPAMOYTOIHHOTO
napajienenunena, Kyoa.

7 KJIACC
AJITEBPA
Yucsa v BbIYUCICHUS
JlpoOu OOBIKHOBEHHBIC W JICCATHUYHBIC, TIEPEXOJ] OT OAHON (DOpMBI 3amucu
npobeit k apyroi. IloHsATHE parMOHAIBLHOTO YHCIA, 3alUCh, CpPaBHCHHE,
YIOOPSI0YMBAHNE  PAIlMOHATBHBIX 4HCeNl. ApudMeTHYecKHue JEHCTBHS C



palMOHANBHBIMH YuciaaMu. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4YacTH, Ha
JpoOHu.

CreneHb C HaTypaJbHBIM [IOKa3aTEJNEM: OIpejaesieHne, MNpeoOpa3oBaHue
BBIpaXKEHUU HA OCHOBE OMpPEACNICHUS, 3aMUch 00abIMX yucen. [IporenTsl, 3anuch
MPOIICHTOB B BUE APOOU U JIpoOU B BHUJE MPOLIEHTOB. Tpy OCHOBHBIC 3a7aul Ha
MPOLCHTHI, PEIICHUE 3a7]a4 U3 PealbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIOKCHUE HAa  MHOXUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4YHCle T@psMas W oOpaTHas
MPONOPIIMOHATIEHOCTH.

AJire0panyvecKue BbIpasKeHU s

[TepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C EpEeMEHHOM. JlomycTuMble
3Ha4YEeHUs nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BU/JIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeoGpazoBanre OYKBEHHBIX BhIPAKCHUH,
TOXKJICCTBEHHO paBHBIC BBIpOXCHUS, TIpaBUja MPeoOpa3oBaHUS CYMM U
IIPOU3BEICHHM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEJACHUS MOJOOHBIX ClIaracMbiX.

CBoiiCTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHouneHnbl 1 MHOTOWIEHBI. CTeneHb MHorowieHa. CloxeHue, BhIYUTAHUE,
YMHOXEHUE MHOIOYIEHOB. DOpMyJbl COKpPAlIEHHOTO YMHOXKEHUS: KBaJpaT
CyMMBl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. Pa3noxkeHue
MHOTOUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBUjia NpPeoOpa3oBaHUs ypaBHEHMS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHeliHOEe ypaBHEHME C OJHOW IIEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUSA, pEIICHUE JUHEHUHBIX YypaBHeHUH. CoCTaBlieHME YpaBHEHUW 10
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUH.

JluneitHOE ypaBHEHHE C IBYMs MEpPEMEHHBIMH U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEeMEHHbIMHU. PemieHue cucrem ypaBHEHUU
CIIocoOOM TOJCTaHOBKHU. [IpuMephl perieHus: TEKCTOBBIX 3aJad C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUMN

Koopannara Touku Ha npssmoi. YuciioBsle MpOMEKYTKU. PaccTosHue Mexay
JBYMsI TOYKaMHU KOOPAWHATHOMN MPAMOM.

[TpsimoyronbHas cuctema koopamHat, ocu OX m Oy. AbGcumcca u opauHaTa
TOYKHM Ha KOOPJAWHATHOU TutockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX HOpMYIIaMHu.
Urenne TtpadukoB peanbHbIX 3aBucuMoctel. [lonstue ¢ynkmuu. [padux
dbynkuun. CoiictBa pynkuuil. Jluneitnas ¢pynkuus, e€ rpadux. ['paduk GyHkimm



y = |X|. I'padmueckoe peimieHHe ITHHEHHBIX YpaBHEHUH W CHCTEM JIMHEWHBIX
YpPaBHEHUH.

I'EOMETPUA

HavanpHbie nonaTus reomerpun. Touka, npsiMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble W CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTIOYroJIbHUK. [[apanineabHOCTh U NEPIEHIUKYIISIPHOCTD MPSAMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOILIBIO LMPKYJIA U JIMHEWKU. TpeyroibHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa M NMPU3HAKY NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyrosbHBIA  TpeyroiabHUK. (CBONWCTBO MEAHMAHBl MPSMOYTOJIBHOIO
TPEyroJbHUKA,  INPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTronbHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie ¥ OOoJIbLIe CTOpPOHE TPEYroJbHHUKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekrtpuca yriia ©  CepeaIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOopJla U JuUaMmeTp, HuX CBoMcTBa. BzaumMmHoe
PaCIIONIOKEHUE OKPYKHOCTH MU IpsiMoM. KacarenbHas M cekyuias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

BEPOATHOCTDb U CTATUCTHUKA

[IpencraBienne MaHHBIX B BUE TaOIUIl, AMarpamm, rpadukoB. 3amoTHEHHE
TaOJIWIl, YTEHWE W TOCTPOCHHE AuarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) W
KpYToBbIX). UTeHne rpadikoB peabHBIX MPOIECCOB. V3BnedueHne napopMannm u3
JyarpamMM U TaOJaul, UCIIOIb30BaHUE U UHTEPIPETAIUS JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudmeTmueckoe, MeauaHa, pa3Max,
HauOOJIbIIIEE W HAWMEHbBINIEE 3HAUCHWS Ha0opa YHCIOBBIX JaHHBIX. [IpuMepsr
CIIy4ailHOM M3MEHYUBOCTH.



Cny4aiiHblil 3KCIIEpUMEHT (OMBIT) M ciydailHoe coObiTue. BeposTHOCTH u
yacTtoTa. Poib ManoBepOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOAE
U B o01ecTBe. MoHeTa U UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmua, pedbpo. Crenenp BepwmuHbl. Yuciao pédep um cymmapHas
creneHb BepiiuH. [IpencrtaBnenue o cBsi3HocTu rpada. Llenu u umknsl. Iyt B
rpadax. O6xon rpada (ditiepoB myth). IIpencraBieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ nomoipto rpagos.

8 KIIACC
AJITEBPA

Yucaa v BbIYUCICHUS

KBangpatHeiii kopeHb u3 uucna. IloHstue 00 wuppanUoOHAIBLHOM YHCIIEC.
JlecaTuunbie TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[€eMCTBUTEIILHBIC YHCIIA.

Crenens ¢ 1enpIM noKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCIA.

AJire0panyvecKne BbIPaKeHH s

KBanparselii  TpEXuiieH, pas3jgoXKEHHE  KBAJApPaTHOrO TPEXWIEHA Ha
MHOHUTEIH.

Anrebpanueckass apoOb. OCHOBHOE CBOWMCTBO ayireOpamdeckoid JapoOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpXKEHUS 1 KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienue ypaBHeHUN, CBOISIIUXCS K JIMHEMHBIM U KBAaJIPAaTHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JAByMs NEpEMEHHbIMU. lIpuMepbl pemeHus cucrem
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DyHKIUN

[Tonsitne ¢ynkmuu. OOIacTh ONpeAeNeHus W MHOXKECTBO 3HAaYCHUH
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'paduk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpauKoB (QYHKIIHUI, OTPAXKAIOIIKNX PEATbHbIE TPOIIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

I'EOMETPUA

YeteipéxyronsHuku. IlapamienorpamMm, ero npu3Haku U cBOMcTBa. YacTHbIE
Clly4ad TMapajuiesiorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOWCTBA U MPU3HAKHU.
[IpssMOyTOJIbHAS Tpanenusi.

Meron ynBoenuss Menuassl. LleHTpanbHas cumMmerpusa. Teopema Paneca u
TEOpeMa O MPOMOPLUOHANIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKa.

[TogoOue TpeyroabHUkoB, kKoddduiment mogodus. [lpuszHaku mnomoOus
TpeYroJbHUKOB. [IpruMeHenne nogo0us Mpu peleHny MpakTUYeCKuX 3a1ad.

CaoiicTBa miomajaei reomerpuueckux ¢uryp. Dopmynbl s IUIOUIAAH
TpPEeYrojibHHKa, MapajuienorpamMma, pomba u Tpaneuud. OTHOIIEHHE IUIONIaae
NOJIOOHBIX QUTYD.

Boeluncnenue miomanaeid TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenuwe Tteopembl Iludaropa mpu perieHun
NPaKTUYECKUX 3a]a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrila IPsIMOYTOJIBHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUroHOMeTpUyYecKkre (YyHKIUH
yriioB B 30, 45 u 60°.

Briucannbeie ¥ LEHTpaJIBHBIE YTIIBI, YIOJ MEXIYy KacaTelbHOM W XOPJIOW.
VYrnel  Mexay ~XopaamMu M CeKylIIMMH. BnucaHHble W ONKMCaHHBIE
YETBHIPEXYTOJIbHUKU. B3amMHOE pacnosio)keHHe HABYX OKpykHocTer. Kacanue
oKkpyxHOCTeH. OO01IMe KacaTeIbHBIE K IBYM OKPY>KHOCTSIM.

BEPOATHOCTDb U CTATUCTHUKA

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUArpaMMm, rpaduKoB.

MHOXEeCTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Haz
MHOXECTBaMU: OOBEIMHEHHE, IepeceueHue, aonojHeHue. CBoilCTBa omepanuit
HaJI MHOXECTBAMH: IIE€PEMECTUTEIIBHOE, COYETATENIbHOE, PACHPEACIUTEIBHOE,
BKIIIOUeHHs. Vcmonb3oBaHne Tpaduueckoro TMpeACTaBICHUS MHOXKECTB JUIs
ONMCaHMS PEAbHBIX MPOLIECCOB U SBJICHUM, IPU PELICHHUU 33/1a4.

N3smepenune paccemBanus AaHHBIX. /ucnepcuss M CTaHZAPTHOE OTKIIOHEHUE
YUCJIOBBIX HA0OPOB. J[narpamMma paccenBaHusl.



DOneMeHTapHble COOBITHS ciy4daiiHOro ombiTa. Ciy4ailHble COOBITHS.
BepositHoct  coObiTHil. OmnbITBI € PaBHOBO3MOXXHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMU. CoryuaiiHblii BbIOOp. CBsI3b MEXKIy MajIOBEPOSATHBIMU U MPAKTUYECKH
JOCTOBEPHBIMH COOBITUSIMHU B IPUPOJIE, OOILIECTBE U HAYKE.

JlepeBo. CBONMCTBa J€pEBbEB: E€AMHCTBEHHOCTh IIYTH, CYILIECTBOBAHUE
BUCAYEH BEPIIMHBI, CBS3b MEX]Y YUCIOM BepIIMH U uuciaoMm pedep. I[IpaBuio
yMHOKeHus. Pemenue 3aay ¢ moMmonibio rpados.

[IpoTtuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHue u
nepeceueHue coObiTuil. HecoBmecTtHble  coObiTHs. Dopmyna  CHOXKEHUs
BEpOATHOCTEH. YcCiOBHasg BeposATHOCTh. llpaBmiio ymHoxkeHusa. HeszaBucumbie
coObrTus. IlpencraBinenue skcrepuMeHTa B BUJE JAepeBa. Pemienue 3anay Ha
HaX0XJCHUE BEPOATHOCTEH C TMOMOUIBIO JIepeBa CIy4ailHOrO 3KCIEepUMEHTA,
nuarpamm Jitepa.

9 KITIACC
AJIET'BA

Yucia v BbIYUCICHUS

PanmonanpHbie ynciIa, UppallMOHANIBHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHBIC
JecsTUYHbIE 1poOu. MHOXKECTBO EHCTBUTENBHBIX YHCEIl, IeUCTBUTEIbHbIE YUCIa
Kak OecKOHEYHbIe JAecsATHYHbIe apoOu. B3aumMHO OAHO3HAYHOE COOTBETCTBUE
MEK/J1y MHOKECTBOM JIEMCTBUTEIBHBIX YUCENI U KOOPAUHATHOU IIPSMOU.

CpaBHeHUE [IEWCTBUTENBHBIX UHCE, apu(pMETHUYECKue JEHCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl 0OOBEKTOB OKpPYXAIOWIETO0 MHPA, JIUTEIBHOCTh IPOILIECCOB B
OKPYKaIoIIEM MUPE.

[Tpubnuxénnoe 3HaYCHHE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucedn. [Ipuknaka u oueHka pe3yJibTaTOB BHIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneiitHoe ypaBHeHuE. PenieHne ypaBHEHUM, CBOASIUXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. Penienue ypaBHEHU, CBOISIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHenue. [Ipumepsl penienus ypaBHEHUN TPEThEU UM YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemiennie npoOHO-panMoOHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3adad
anreOpanyecKuM METOOM.

VYpaBHeHHEe C JBYyMsl NMEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem ABYX
JIMHEMHBIX YPABHEHUH C ABYMs NIEPEMEHHBIMHU. PellIeHne CUCTEM JIBYX YpaBHECHUH,
OJTHO W3 KOTOPHIX JHHEHHOe, a Japyroe — BTOpoil creneHu. [ 'padudaeckas
VMHTEPNPETALNS] CUCTEMbl YPABHEHUH C IByMS IEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienue IMHENHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'padprueckass wmHTEprnpeTanuss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMMU.

DyHKUUHA

KBagpartnunas ¢yukuus, e€ rpadpuxk u cBoiictBa. IlapabGona, KoOpaAuHATHI
BEPIIMHBI TapadoIbl, 0Cb CAMMETPUHU MApadOJIbI.

Ipaduxu yrxumit: Y = kx, y = kx + b, y = kix, y =x3, y =X, y = [x| , 1t ux
CBONCTBA.

YucaoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

[loHsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIJIEIOBATEIbHOCTH
peEKyppeHTHOI popMynoi u Gopmysoil N-ro wieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(PpMETHIECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne wiIeHOB apu(PMETHUYECKOM M TEOMETPHUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPJAMHATHOW IUIOCKOCTHU. JIMHEHWHBIM M SKCIIOHEHUMAIBHBIM POCT.
CioxHbI€ IPOLICHTBHI.

I'EOMETPUA

Cunyc, xocuHyc, TaHreic yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMyIIbI IPUBEICHMUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTUYECKMX 3aJad C UCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue moao6us. [lomo6re coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O TPOU3BEICHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KaCaTEeIbHOM.

Bektop, mnmHa  (MOIyNnb)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
MIPOTUBOMOJIOKHO  HANpaBJIEHHbIE  BEKTOPbHI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKTopaMu. Pa3ziokeHue BeKTopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MpPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHHS! JJIUH U YTJIOB.

JIlekapToBbl KOOPJAUHATHI HA IUIOCKOCTH. YPABHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpsIMbIX. MeToJl KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOrOYroJdbHUKH. JlnmmHa  OKpyXHOCTHU. I'pamycHas w
paguaHHas Mepa YIJa, BBIUYMCIEHUE JJIMH AYr okpyxHocted. Ilmomanes kpyra,
CEKTOpa, CerMEeHTA.



JIBW>KEHHSI TUIOCKOCTH U BHYTPEHHUE CHUMMETPUH (QUTYp (dIEMEHTapHbIE
npeactasnenus). [lapannensubiii nepeHoc. [loBopor.

BEPOATHOCTDb U CTATUCTHUKA

[IpencraBinenne JOaHHbIX B BuAe Tabnuu, AuarpamMm, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHue U nmocTpoeHue Tabiull, AuarpaMm, rpadukoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CodeTaHuss u 4yucio couetanuil. TpeyroabHUK
[lackans. Pemenue 3aay ¢ UCMOAB30BaHUEM KOMOMHATOPUKHU.

I'eomerpuueckass BepossiTHOCTb. CiyyalHBIA BBIOOpP TOYKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaaua. Cepus HCIBITAHUM 10 NEPBOTO yCHeEXxa.
Cepust ucnbiTanuit bepnymiu. BeposTHocTH cOOBITUH B CEpUM HUCHBITAHHM
bepnynu.

CnyuaiiHasi BeJIMYMHA W pacIpeesieHue BEpOsSTHOCTEH. MaremaTuueckoe
oxumanue U gucnepcus. llpuMepbl MaTEMaTHYECKOTrO  OKHJAHMS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAYECHUS BEIMYMHBL. MaTremMaTH4ecKOe OKHIAHUE U
JUCIIEpCUs  CIy4YalHOW BEJIWYUHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUN
bepuynnny.

[Tonarue o 3akoHe GonpmMX yucen. M3MepeHue BEposSTHOCTEH € MOMOLIBIO
yacToT. Posib 1 3HaueHue 3aKoHa OOJBIINX YHUCE B IPUPOAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  Y4eOHOro Kypca
«MareMaTuka» XapakTepu3yrTCs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyX JACHHUH, YMEHUIO BHUIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTeMaTUYECKOW HayKd Kak cdepsl ueIoBEeUecKOil
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peryiaspHas ¢uznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKPYKAIOIIEH Cpeabl, IMJIAHUPOBAHUS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHWUH, B TOM 4YHUCIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHHUMATD
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYMIECTBCHHBIH  MPU3HAK
KIaccuuKaIy, OCHOBaHUS MJisi OOOOIICHHWS W CpPaBHEHUS, KPUTCPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpUTEIbHBIE W OTPHUIATEbHBIC, CIWMHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (akTaX, [AAHHBIX, HAOMIOACHUSAX U YTBEPKICHUSX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUH (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUaHTOB pEIIeHUs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOATENLHO YCTAaHABIMBATHL KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUTATh
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JaHaliora, OOHApYyXUBATh PA3IWYUE U CXOJACTBO MO3UIIMM, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPHH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
0o0CyXIaTh MPOIECC U Pe3yabTaT padOThl, 0000IaTh MHEHUS HECKOIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIUH MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS

Camoopranuszanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CHOCOO pelieHusi ¢ y4€TOM HMMEIOIINXCA PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOUM MH(POPMAITUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKOU 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPHU PELICHUH 3a1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSAM, OOBSICHSATh NMPUYUHBI JOCTIKCHUS WM HEJOCTIKEHUS IIEIH,
HAXOJUTh OITUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B S5 kjacce OOyYaromMiiCS TMOJIYYUT CIECAYIOIINE
MpeAMETHBIE PE3YJIbTATHI:

Yucaa v BbIYMCICHUS

[lonumMaTh W  OpPaBWIBHO  YNOTPEOJSATH  TEPMHUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMHU YHCJIaMH, OOBIKHOBEHHBIMU U JIECITUUHBIMU JIPOOSIMHU.

CpaBHUBaTh U YHOPSAJOYMBATH HATypalibHbIE YHCIIa, CpaBHHUBATh B
MPOCTEUIINX clydassX OOBIKHOBEHHbIE JPOOH, IECATUYHBIE IPOOH.

CoOTHOCUTHL  TOYKY Ha  KOOpDJAWHATHOW  (YUCIOBOM) MpAMON ¢
COOTBETCTBYIOIIUM €{ YMCIIOM M W300pa)kaTh HATypajibHbIE YMClia TOYKAMU Ha
KOOPJIMHATHOM (YHUCIIOBOM) IIPSIMOIA.

Boeinonusate apudMernueckue JIEUCTBUS € HATypajdbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MMPOCTEUIITUX CITyYasiX.

BrInonHsATh NpoBEepKY, MPUKUAKY PE3YIbTaTa BHIYUCICHUM.

OKpyTJISITh HATypaJIbHBIC YUCIIA.

Pemenne TekCTOBBIX 3a1a4

Pemate TekcToBBIC 3ajauM apuPMETHYECKUM CIOCOOOM U C IOMOIIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO TIepedopa BCEX BO3MOKHBIX BApHAHTOB.

Pemate 3agaum, comepxkariue 3aBUCUMOCTH, CBSI3BIBAIONINE BEJIWYMHBI:
CKOPOCTb, BpEMS, pacCCTOSIHUE, [IEHA, KOJTUYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKHUE 3alMCH, CXEMbl, TaOJHIbl, OOO3HAYEHUS MpH
peuieHny 3aaad.

[lonp30BaTbCs OCHOBHBIMM  €IMHUIAMHM HW3MEPEHHUA: LEHbI, Macchl,
pacCTOsIHUS, BPEMEHHU, CKOPOCTH, BBIpa)XaTh OJHHU E€IMHMIIBI BEJIMYHUHBI YEpe3
IpyrHe.

W3BnekaTh, aHANIM3UPOBATh, OLICHUBATh HMHGOpPMAIIMIO, MPEACTABICHHYIO B
Tabiuile, Ha CTOJNOYATOM JuarpaMMe, HMHTEPIPETUPOBATH MPE/ICTABICHHBIC
JAHHBIE, UCIIOJIB30BATh IAHHBIC MPU PEUICHUHU 3aaY.

HarasigHasi reomerpust

[Tonb30BaThCs TEOMETPUUECKUMHU MOHATHSIMU: TOYKA, MIpsMasi, OTPE30K, JIyY,
YTOJ1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBomUTh TPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIIMUX (GopMy
M3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C YTJIAMH: BEPILIKHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJ, BEpILIMHA, CTOPOHA, AMAroHallb, C OKPYKHOCTHIO:
paauyc, nuameTp, LEeHTP.

N300pakath m3ydeHHBIC TeOMeTpu4ecKkue GUTYphl Ha HEITWHOBAHHOW W
KJIETYATON Oymare ¢ MOMOILBIO IIUPKYJIS U TUHEHKH.



Haxonuth nuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHOM JIMHBI; CTPOUTH OKPYKHOCTH 33aJaHHOTO
panuyca.

Hcnonb3oBaTh CBOKMCTBA CTOPOH U YIJIOB MPSMOYTOJIBHUKA, KBaJApaTa sl UX
MOCTPOEHUSI, BBIYMCIICHUS TIONIAU U IEPUMETPA.

Boluncnare mepumerp W IUIONIAAL KBajpaTa, NPsSMOYrojibHUKa, (Uryp,
COCTaBJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4ucie (uUryp, m300paxEHHBIX Ha
KJIeTYaTOM Oymare.

[Tonb30BaThC OCHOBHBIMM METPUUECKMMHU €AUHUIIAMUA WU3MEPEHUS JJIMHBI,
IJIONIAAH; BBIPAXKATh OJHU €IMHUIBI BEIMYMHBI YEPE3 JIPYTHE.

Pacno3naBath mapaienenunen, KyO, HCHOJb30BaThb TEPMUHOJIOTHIO:
BepIInuHa, peOpo, rpaHb, U3MEPECHUS, HAXOIUTh HU3MEPEHUs Mapajijieenunesa,
KyOa.

Beruncnare 00bEM KybOa, Mmapasenenumnesa Mo 3aJaHHbIM H3MEPEHUSIM,
M0JIb30BaThCS €UHUIIAMH U3MEPEHUST 00bEMA.

Pemiate HecNOXHBIE 3a7a4yd HAa M3MEPEHHE T'E€OMETPUUECKUX BEIUYHMH B
MPAKTUYECKUX CUTYaALUSX.

K koHmy oOyuenuss B 6 kJjacce OOYyYarOIIMICS TMOJTYyYUT CIECAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

3HaTh U MOHMMAaTh TEPMHHBI, CBA3AHHBIE C PA3JUYHBIMU BHJIAMHU YUCET U
crnocobaMu WX 3alkCH, MEePexXoJuTh (eclid 3TO BO3MOXKHO) OT OJHOU (HOpMBI
3aIUCH YUCiIa K JPYroi.

CpaBHUBATHh U YHOPSAIOYUBATH II€JIbIE YHCIIa, OOBIKHOBEHHBIE U JI€CSITUUHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimoniHaTh, codyeTas yCTHbIE M NHCbMEHHBbIE NPUEMBI, apudMeTHueckue
JIEUCTBUSL C HATypajJbHBIMHM W IEIBIMU YHUCIAMH, OOBIKHOBEHHBIMU W
JECATUIHBIMU JPOOSMHU, MTOJOKUTEIBHBIMUA U OTPULIATETLHBIMH YW CIIAMHU.

BpuncnaTe 3HAaYEHHs] YHCIIOBBIX BBIPAXKCHWH, BBINOJIHATH MPUKUIKY U
OIICHKY pe3yJbTaTa BBIYUCIICHHUM, BBITIOJHATH MPEOOPa30OBaHUS YHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETHIECKUX EHCTBUA.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €U
YUCIIOM W H300pakaTh 4YHClIa TOYKAMH HA KOOPAMHATHOW MPSIMON, HAXOAHUTh
MOJIyJIb YUCJIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAUHATAMU
3TON TOYKH.

OkpyrasTh LENble Ynciia W JECATUYHBIC NPOoOH, HAXOIWUTh MPUOIMKEHUS
YUCElL.

YucaoBbie 1 0yKBEeHHbIC BbIPAKEHUS



[Tonumats 1 ynotTpeOasiTh TEPMUHBI, CBSI3AHHBIE C 3aIMKMCHIO0 CTEIICHHU YMCIIA,
HaXOJIUTh KBaJpaT U KyO 4MCIia, BBIYUCISATH 3HAUYECHUS YHMCIIOBBIX BBIPAXXKCHUH,
coAepKalIUX CTEIICHHU.

[Tonp30BaThCs MpU3HAKAMU JEIUMOCTH, PAacKIaJblBaTh HATYpajbHbIE 4YKCIia
Ha MPOCThIE MHOXKHUTEIIH.

[Tonp30oBaThCcss MacITabOM, COCTABIISITH IPOTIOPIIUN U OTHOIICHUS.

Ncnonw3oBaTh OYKBBI 1711 0003HAYEHUST YUCEN MPHU 3aMUCH MATEMaTUYECKHUX
BBIpaKEHUM, COCTABIIThH OYKBEHHBIC BhIpAXKEHUSI U ()OPMYJIbI, HAXOIUTh 3HAUYCHUS
OYKBEHHBIX  BBIPAXEHUW, OCYIICCTBJISISI  HEOOXOJAMMBIE  TOJACTAHOBKU MU
npeoOpa3zoBaHusl.

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTRA.

Pemenne TeKCTOBBIX 3a1a4

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETUUECKUM CITOCOOOM.

Pemiate 3amaun, CBs3aHHBIE C OTHOIICHHWEM, MPOMOPIHOHATIBHOCTHIO
BEJIMYMH, MIPOIICHTAMU, PEIIaTh TPY OCHOBHBIC 3a]]a4u HA JPOOU U MPOIICHTHI.

Pemate 3amaum, coaepxkariue 3aBUCUMOCTH, CBSI3BIBAIONINE BEJIWYMHBI:
CKOpOCTb, BpeMsH, paccTosiHue, 1ICHA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOAUTEILHOCTh, BpeMsi, 00BEM pabOThl, HCHOJB3Ys apuPMETHUCCKUEC
NEUCTBHS,  OLIEHKY, MPUKHIKY, TI0JIb30BAaTbCsl  €OUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CoctaBisaTh OYKBEHHBIE BBIPAKEHUS MO YCIOBHIO 33/1a4H.

W3Bnekaty uHGOpMaNMIO, MNPEACTaBICHHYIO B TaOiuIax, Ha JWHEWHOM,
CTONOYATON WM KPYTroBOM JuarpamMmax, HHTEPIPETHPOBATH MPECTaBICHHBIC
JAHHBIE, UCIIOJIB30BATh IAHHBIC MPU PEUICHUHU 3aaY.

[IpencraBnars HHPOPMAIMIO ¢ TTOMOIIBIO TAOJHUII, JIMHEHHON U CTOIOYATOM
Iarpamm.

Harnsignas reomerpust

[IpuBoAUTh TPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpA, UMEIMUX (GopMy
M3YYCHHBIX T€OMETPUUYECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (DHUTYp, TpPUMEpPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkaTh ¢ TIOMONIBIO  IUPKYJS, JUHEHKH, TpPaHCIOPTHpa Ha
HEJIMHOBAHHOW M KJIETYAaTOM OyMare W3y4YeHHBIE IUIOCKHE TE€OMETPUUYECKHE
burypsl 1 KOHDHUTYypaIi, CAMMETPUIHBIC (DUTYPHI.

[Tonp30BaThCS ~ TEOMETPUYECKUMH  TOHATUSAMH:  PaBEHCTBO  (QUTYp,
CUMMETpHUSI, HCIOJIb30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C CHMMETpPUEH: OCh
CUMMETPHUH, LICHTP CUMMETPUHU.

HaxonuTh BeNMYMHBI YIJIOB M3MEPEHHEM C TIOMOILBIO TPAHCIOPTHUPA,
CTPOUTH YIJIbl 33JJAaHHON BEJIMUUHBI, [10Jb30BAThHCS MPU PELICHUH 337]a4 TPayCHOM



MEpPOH YIJIOB, paCIO3HABATh HA YEPTEKAaX OCTPBIU, IPSIMOM, pa3BEPHYTHIA U TYIIOH
YTIIBL.

BbraucisaTh IIMHY JIOMaHOHM, MEPUMETP MHOTOYTOJBHHUKA, TOJIb30BaThCS
CAVMHUIIAMU HW3MEPCHUS ITMHBI, BBIpAXKATh OJHU CIAWHHIBI H3MEPEHUS JTHHBI
yepes pyrue.

HaxoauTe, NCToNb3ys 4epTEKHBIC HHCTPYMEHTHI, PACCTOSHUS : MEXKTY TBYMS
TOYKAMH, OT TOUKH JIO TIPSIMOM, JUTHHY TTyTH HAa KBaJPAaTHON CETKE.

Beruucnare  miomanas  Guryp, COCTaBICHHBIX W3  MPSMOYTOJLHHUKOB,
UCIIOJIb30BaTh  pa30MEHUE Ha  MNPSMOYrOJBbHWKH, Ha  paBHbIE  (UTYpHI,
JOCTpauBaHue JO TNPSIMOYTOJbHUKA, II0JIb30BAaThCS OCHOBHBIMHU CIMHHUIIAMH
MU3MEpPEHUs IUIONIAN, BBIPAXKATh OJHU EAWHUIIBI H3MEPEHHUS ILIOMAau dYepes
JpyTHE.

Pacrio3HaBaTh Ha MOJENAX W U300PKCHHSIX MUPAMHUIY, KOHYC, HMJIAHIP,
UCII0JIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHKE, pa3BEPTKA.

N3o0paxathk Ha KJIeT4aTON Oymare mpsMOYTOJIbHBIN TTapajuIeIeIUIIe .

Bbrauciisate 006EM IPSIMOYTOILHOTO Tapalljie/ienuie1a, Kyoa, mojab30BaThCs
OCHOBHBIMU €IMHUIIAMU U3MEPEHUS 00bEMa;

PemaTe HeCNOXHBIC 3aja4d Ha HAXOXKJICHUE T'€OMECTPUUYCCKUX BEIMYHUH B
NPAKTUYECKUX CUTYaALUSX.

K xoniy oOyuenus B 7 Kjaacce oOOydYaromIMIiCS MOJNYYHUT CIIETYIOIIHNE
NpEeIMETHBIE PEe3yTbTaTHI:

Yucia 1 BHIYMCICHUA

BoimonHaTh, co4yeTas yCTHblE M NHCbMEHHBbIE MNPUEMBI, apudMeTHuecKue
JEUCTBUS C PAIMOHATILHBIMH YHCIaAMHU.

HaxonuTe 3Ha4YeHHsS] YHCIIOBBIX BBIPAKECHHM, MPUMEHSITh pPa3zHOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIUYMCIICHHUS 3HAYCHHUM TPOOHBIX BBIPAXKEHUH, COAEPKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT OmHOW (OPMBI 3aMMKMCH YUCET K APYroi (mpeoOpa3oBHIBATH
JECATUYHYI0O Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHEYHYIO JIECSITHUHYIO APOOB).

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATLHBIC YHCTIA.

OKpyrJsTh yncna.

BBITIOTHATS TPUKUAKY W OIEHKY pe3yjIbTaTa BEIYUCICHUHN, OIEHKY 3HAYCHHM
YHCIIOBBIX BBIPAKECHUH. BBIMOTHATH NEUCTBHS CO CTENEHSMU C HATypaTbHBIMH
MOKA3aTeIISIMH.

[IpumeHsATs  TpPU3HAKW  JEITUMOCTH,  pa3JIOKEHHE HAa  MHOXKHUTEIH
HATypaJbHBIX YHCEIL.

PemaTte TpakTUKO-OPUEHTUPOBAHHBIC 3a7a4d, CBSI3aHHBIC C OTHOIICHHEM
BEJIMYMH, TMPOTOPIIMOHATIBHOCTRIO BEJIIMYWH, MPOIEHTAMHU, HWHTEPIPETUPOBATH



pe3yabpTaThl PEUIEHUS 3a4a4y C YYETOM OTPAHMYEHUM, CBA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0pandecKue BbIpasKeHHU s

Hcnonwp3oBaTh anreOpanvyecKkyro TEPMUHOJIOTHIO U CUMBOJMKY, MPUMEHSThH
e€ B mpolecce OCBOCHHs y4eOHOro MaTtepuaia.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MPU 3aJlaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Boimonusate  mpeoOpa3oBaHusi  II€JIOTO  BBIPAXEHHUS B MHOTOWICH
PUBEJICHUEM TI0JIO0HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINOJIHATE yMHOXXE€HUE OJHOWICHA HA MHOTOYWJIEH W MHOrO4WIeHa Ha
MHOTOYJICH, TPUMEHATH (OPMYJIbI KBajIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBHIHECEHMUsSI 3a CKOOKM OOINEero MHOXWTEINS, TPYNIUPOBKH  ClIaraeMbiXx,
npuMeHeHHs OPMYJI COKPAIIEHHOTO YMHOKCHHUS.

[TpumMensTh MPpeoOpa3zoBaHKsl MHOTOUJICHOB JIJISI PEIICHUSI Pa3IMYHbBIX 33/1a4
U3 MaTeMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEAIbHOW MPaKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMU TOKAa3aTEJsIMHU  JIJIA
npeoOpa3oBaHus BEIPAKESHUM.

YpaBHeHUs U HEPABEHCTBA

Pemiaty nuHelHbIE ypaBHEHUSI C OJHOM NEPEMEHHOMW, MPUMEHSS IpaBHIIa
nepexoqa OT UCXOJHOTO YPaBHEHHS K paBHOCUIBHOMY eMy. [IpoBepsTh, sBusercs
JI YUCJIO KOPHEM YpPaBHEHUSI.

[TpumenHsTh rpaduyeckre METObI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaThs mnpuMepsl Map 4YKCEN, SBIAIOIMIMXCA PEIICHUEM JMHEHHOTOo
YpaBHEHUS C IBYMs IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMHU, TONB3YSACHh T'PAaPUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpPaBHEHUS.

PemaTte cuctemsl NByX JIMHEMHBIX YPABHEHUH C JBYMs IIEPEMEHHBIMU, B TOM
quciie rpa@uIecKu.

CocrtaBiiTh M pellaTh JUHEWMHOE YpaBHEHHE WU CHUCTEMY JIMHEWMHBIX
YpPaBHEHU IO YCIIOBHIO 3a/Ja4yd, HWHTEPHOPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJa4M MTOJTYy4YEHHBIN PE3yJIbTAaT.

DyHKIUN

N3o00paxaTh Ha KOOPIMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIBI, 3alIUCHIBATH YUCIOBBIE IPOMEKYTKHU Ha
anreOpanyecKoM SI3bIKE.



OtMmedaTh B KOOPJIMHATHOW IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpIAWHATAaM,
CTpOUTh IpaduKu TUHEUHBIX PyHKUUN. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIIUA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHHME, II€HA, KOJHUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIMHU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil cocoO TpeACTaBiIeHUS W aHaIM3a WH(opMaluw,
W3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPA(PUKOB peaIbHBIX MPOLIECCOB
Y 3aBUCHUMOCTEM.

K koHmy oOyuenus B 8 kJjacce OOyYaromMiiCs TMOJYYUT CJICAYIOIINE
PEIMETHBIE PE3YIbTATHI:

Yuciaa v BbIYMCICHUS

Hcnonb3oBaTh HavyaIbHBIE MNPEACTABICHUS O MHOXKECTBE JCUCTBUTEIbHBIX
qyuces IS CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIBHBIC
Yyycia TOYKaMU Ha KOOPJAVMHATHOU MPSIMOM.

[IpumensaTr moHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIC KOPHH, HMCIOJIB3YS TMPH HEOOXOIUMOCTH KaJbKYyJATOP, BBITIOJHATH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpPIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJIbIX YUCEN C MOMOIIBIO JI€CITUYHBIX
npoOeii u creneHeit yucia 10.

AsireOpanyeckue BbIpasKeHUs

[IpuMeHATP TMOHATHE CTENEHW C L[EJNbIM IOKa3aTelIeM, BBINOJIHATH
npeoOpa3zoBaHus BEIPAKECHUN, COACPKAIINX CTENIEHHU C TEJIBIM MTOKa3aTeIeM.

BhINONIHATE TOXKJIECTBEHHBIE MPEoOpa30BaHUs PAlMOHANBHBIX BBIPAKECHUIM
Ha OCHOBE TpaBWJI IUCTBHI HAJl MHOTOWICHAMH U allreOpanyecKUMHU IPOOSIMH.

PacknanpiBaTe KBagpaTHBIN TPEXUIICH HA MHOKHUTEIH.

[TpumensTs npeoOpazoBaHus BEIPAKCHUN I PEUICHUS Pa3IMYHBIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiaty nuHeliHble, KBaJpaTHbIE YpaBHEHUS WM PpalMOHAIIbHBIE YpaBHEHWS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYMS IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUNW U CUCTEM YPAaBHEHHUI, B
TOM YHUCJIE C IPUMEHEHNEM rpadUueCKUX MpeCTaBICHUH (yCTaHABINBATh, UMEET
Y ypaBHEHUE WIM CHCTEMa YPAaBHEHHWU pEIIECHHs, €CIh UMEET, TO CKOJIbKO, U
npoyee).

[lepexonuth OT cioBecHO (OPMYIMPOBKU 3afauu K €€ anreOpanyeckou
MOJIEIM C TIOMONIBIO COCTABJICHUSI YPaBHEHHS WM CHCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIYYEHHBIN pe3ybTarT.



[IprMeHATh, CBOWMCTBA YHCIOBBIX HEPABEHCTB JISI CPAaBHEHUSA, OLICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INEPEMEHHOW M MX CHUCTEMBI, JABaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXECTBa pENICHUNH HEPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUHA

[TonuMaths ¥ KCNOIB30BaTh (PYHKIIMOHAJIBbHBIC MOHSTUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHMS), OMPEACNATh 3Hau€HHE (PYHKIHUHU IO 3HAUYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Crtpouth rpaduku dJIeMEHTapHBIX PYHKIIMNA BUAA:

y = kiX, y = X2, y = x3,y = x|, Yy = VX, omucbiBaTh CBOWCTBa YHCIOBON
dbyHkuu no e€ rpaduxy.

K koHmy oOyuenuss B 9 kJjiacce OOyYaromMICS TMOJIYYUT CIECAYIOIINE
PEIMETHBIE PE3YIbTATHI:

Yucsa v BLIYUCTICHUS

CpaBHUBATH U YNOPSIAOUYUBATH PALIMOHAIIEHBIC U UPPALlMOHAJIBHBIE YHUCIIA.

Beimonusate apudmMeTHueckue JACHCTBUS C PAIMOHAIBHBIMU  UYHCIAMU,
coyeTas YCTHbIE M TIMCbMEHHBbIE NPUEMBI, BBINOJHIThL BBIYUCICHUS C
UppalvOHAIbHBIMU YHCIIAMHU.

HaxomuTe 3HaueHUs cTeNeHEH C MENbIMA [OKa3aTeliIMU U KOPHE,
BBIYHCIISIT 3HAUEHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisIiTh I€MCTBUTENBHBIE YHUCJA, BBINOJIHATH NPUKUIKY peE3yibTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

YpaBHeHUs 1 HEPABEHCTBA

Pemate nuHeiHblE W KBaJpaTHbIC YPaBHEHUS, YPaBHEHHUSA, CBOJISIIHMECS K
HUM, IPOCTEHIIINE TPOOHO-PAIIMOHATFHBIE YPaBHEHUS.

Pemath cucteMbl IBYX JIMHEWHBIX YpPaBHEHUI C JBYMsI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

PemaTte TeKkCTOBBIE 3ajauM ajareOpamvdeckuM CrIocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHHUSI UM CUCTEMBI JBYX YPABHEHUU C IByMS [IEPEMECHHBIMMU.

[IpoBOIUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUW U CUCTEM YPAaBHEHHUI, B
TOM YHUCJIE C IPUMEHEHNEM rpadUyeCcKux MpeCcTaBiIeHUH (yCTaHABINBATh, UMEET
JM ypaBHECHUE WJIM CHCTEMA YPABHEHUM PELICHHUs, €CIUM UMEET, TO CKOJBKO, W
npoyee).

Pemate nuHElHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pEILICHUE HEPABECHCTB HA YMCJIOBOW MPSIMOW, 3alMChIBATh PEUIEHHUE C MMOMOIIBIO
CHMBOJIOB.

Pemate cuctembl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3alMChIBATh PEIIEHNUE C TOMOIIBIO CUMBOJIOB.



Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a7a4.
DyHKUUH
Pacno3naBath (yHKIMKM U3y4eHHBIX BUIOB. [loka3piBaTh CXEeMaTUYECKU

pacroyio’KeHre Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKIMHA Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKLIHA.

Crtpoutb U M300paxkaTb CXEeMAaTHYECKH I'pa@UKW KBAaJApPAaTUUYHBIX (DYHKIMIA,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBajpaTuyHyro (QyHKIMIO 1O (popmysie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 pealbHOU KU3HU, PUIUKH, TEOMETPUH.

YucaoBble M0CJI€10BATETbHOCTH W MPOTrPeccuu

Pacnio3HaBaTh apuMeTHUECKyI0 M TE€OMETPHUYECKYI0 MpPOrpeccud MpH
pa3HbIX croco0ax 3aJaHusl.

BbInoNHATS  BBIYKMCIICGHUS C  HUCHOJb30BaHMEM (opMya N-ro  4jeHa
apu(PpMETUIECKON U TE€OMETPUUYECKON TPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N300paxkath wieHbl MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPIAMHATHOM
IUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHMCIOBBIMHU IIOCJIEI0BATEIbHOCTSIMH, B TOM
quCciIe 3a/1a4d U3 peasIbHOM KU3HHU (C MCIOJB30BAaHUEM KaJIbKYJIATOpa, LU(POBBIX
TEXHOJIOTHUH).

K koHny oOyuyeHuss B 7 Kiacce oOydaroIIMHCS MOJYYUT CIEIyIOIINE
HpEeIMETHBIE PE3YNIbTATHI:

Pacno3HaBaTh M3ydeHHBIE TI'E€OMETPHUYECKHE (UTYpbI, OINpeneisaTh HX
B3aMMHOE paclojOXKeHHe, U300pakaTb I'eOMETpUYECKUE (UTyphl, BBIMOIHATH
YepTeXKU MO YCIOBUIO 3adaud. M3mepsTh JNHMHEHHbIE U YIJIOBbIE BEJIUYHUHBI.
Pemate 3a1aun Ha BBIUMCIIEHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenate rpyOyr0 OLIEHKY JIMHEWHBIX W YIVIOBBIX BEJIWYUH IPEIMETOB B
peasibHOM KM3HHU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl ITHX
OOBEKTOB M0 MOPSIIKY BETUYHHBI.

CTpouTh UepTe M K TEOMETPUUECKUM 3a]1a4aM.

[losnp30BaThCA NpHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh
NPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a7a4.

IIpOBOAUTE JIOrMYECKUE PACCYNKACHHUS C MCIOJIB30BAHMEM I€OMETPHUYECKHX
TEOPEM.

ITonp30BaThCS NpPHU3HAKAMM PABEHCTBA IPSIMOYIOJIBHBIX TPEYrOJbHHUKOB,
CBOIICTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, B PELIEHUN T€OMETPUUECKUX 3a/aY.



Onpenensate NapajyieIbHOCTh MPSAMBIX C IOMOUIBIO YTJIO0B, KOTOpPBIE 00pa3yeT
¢ HUMH cekymas. OnpeaensaTe MapajieNbHOCTh NPSIMBIX C MOMOIIBI) PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsAMOil.

Pemate 3a7aun Ha KieTyaToil Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOAUTh YHUCJIOBbIE U OYKBEHHBIC 3HAUYCHUS
yIJOB B TIEOMETPUYECKMX 3aJadaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOIOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX MpHU
[IEPECEUEHNN JBYX IMapajUIENIbHBIX NPSAMBIX CeKylleil. Pemars npakrudeckue
3a/1a4M Ha HAXO0XJAEHUE YTJIOB.

Brnanerp NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPENEHATh
OMCCEeKTPHCY yIJla U CepeAUHHBINA MEePIEeHIUKYISP K OTPE3KY KaK r€OMETPUUYECKUE
MeCTa TOYEK.

@opMyIMpPOBaTh OMNPENECIEHUS OKPYXKHOCTH M Kpyra, XOpJbl U JUaMETpa
OKPY’KHOCTH, TI0JIb30BATHCSI UX CBOMCTBaMH. Y METh IPUMEHSATH 3TU CBOWMCTBA MPH
peuieHny 3aaad.

Branerp MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh
HaxoAuTh €€ ueHTp. Ilomb3oBaThcsi (pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYroJibHUKA MEPECEKAIOTCS B OAHOM TOYKE, M O TOM, YTO CEpPEIUHHbBIC
NEPHEHIUKYISPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

Branerp noHsTHEM KacaTelbHOW K OKPYXKHOCTH, MOJb30BaThCA TEOPEMOU O
NEPNEHAUKYIISIPHOCTU KacaTEIbHON U painyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.

[Tonp30BaThCs NPOCTEUILIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, ITOHUMATh
UX MPAKTUYECKUI CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C MTOMOIIBIO LUPKYJIA U
JIMHEVKH.

K koHmy oOyuenus B 8 kJjacce OOyYarOmMICS TMOTYYUT CIICAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

PacnozHaBath OCHOBHBIE BHUIBl YETBIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MIOJIb30BAThCS UX CBOMCTBAMU IPU PELICHUH F'€OMETPUUECKHUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKHM IEPECEUCHHS] MEIUWAH TPEYroibHUKa (LEHTpa
Macc) B pEILLICHUH 3a]1a4.

BianeTp nonsAtHEM CpegHEW JUHHUM TPEYTrOJbHUKA W TpaIleluu, TPUMEHSThH
MX CBOWCTBA NPHU PELIEHUH T€OMETPUUYECKHX 3anad. llomb3oBaTbesi TeopeMou
daneca U TEOPEMOU O NPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATH UX ISl PEILICHUS
MMPAKTUUYECKUX 3a7a4.

[IpuMeHsTh pU3HAKKU TOAOOUS TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUYECKUX
3a/1ad.



[lonb3oBaTecst Teopemoit [ludaropa pns pemieHUss TEOMETPUYECKHX U
npakTuyeckux 3aaad. CTpoUTh MaTEeMaTHYECKYH0 MOJENb B MPAKTHYECKUX
3a/layax, CaMOCTOSITENIbHO JeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOLINE JTMHBI.

Bnagets DNOHATHSAMU CHHYCAa, KOCHHYCa M TaHI€HCa OCTpOro yria
MPSIMOYTOJLHOTO TpeyroibHuKa. [1071630BaThCA ATUMH MOHATUSIMU IS PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnsats (pa3auyHbIMU cIOcO0aMM) TUIOIIAIb TPEYTrOJIbHUKA W TUIOIIAIN
MHOTOYTOJIbHBIX ~ QuUryp (mosib3ysich, TIJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[TpuMeHsTh IOJTyYeHHBIE YMEHUS B TPAKTUUECKUX 3aJ1auax.

Bnagets NOHATHSIMU BIHCAHHOTO W LEHTPAJIBHOIO YIJIA, HCIOJIb30BAaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJlaX MEXJy XopAaMu (CEKYIUMHU) U yTIIe MEXIY
KacaTeJIbHOM U XOp0i MpHU pelIeHnH FTeOMETPUYECKUX 3a/1aY.

Brnaners moHSATHEM OINMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUU 3a]1a4.

[IpuMeHsTh TIONTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENU 7S 3a]1a4 peasibHOM JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpUMEHEHUEM TMOA00US W TPUTOHOMETpUM (IOJNB3YSCh, I/A€ HEOOXOIUMO,
KaJIbKYJISITOPOM ).

K xoniy oOyuenus B 9 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YJIHTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIHUU OCTPHIX YIJIOB, HAXOAUTh C UX
NOMOILBIO PA3JIMYHBIE AJIEMEHThl NPSIMOYTOJIBHOTO TPEYTOJbHHUKA («pELICHHE
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoIUTh (C MOMOIIBIO KATBKYISATOPA) IITUHBI
M YIJIBI JJI1 HETaOJIMYHBIX 3HAUCHHM.

[Tonb3oBaThcst popmMyliamMu MPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM [JII HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMH.

Hcnonp3oBaTh TEOpEMbl CHHYCOB U KOCUHYCOB JJISI HAXOXKACHUST Pa3IUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («PEUIEHUE TPEYrOJbHUKOBY»), MPUMEHSTh HUX MpHU
pELIEHNN FeOMETPUUECKUX 3a/1a4.

Brnagets moHsTHsAMU — mpeoOpa3oBaHUS ~— TOJO00WS, COOTBETCTBEHHBIX
AJIeMEeHTOB MOo00HBIX Guryp. [lomp30BaThCs CBOMCTBAMU MOA00MS MPOU3BOIBHBIX
buryp, ymeTb BBIYUCIATH JJIMHBI M HAXOIWUTh YIJbl y TMOAOOHBIX GUTYP.
[IpumeHaTh CBOMCTBA MOMOOMS B MPaKTUYECKHMX 3ajadax. YMETh IPHUBOJUTH
MIpUMEpPBI NOJI00OHBIX PUTYP B OKPYKAIOILIEM MUPE.

ITosip30BaTECS TEOPEMAaMU O MTPOU3BEECHUN OTPE3KOB XOPJI, O MPOU3BEICHUU
OTPE3KOB CEKYILHX, O KBaJApaTe KacaTeJIbHOM.



[lonb30BaThC BEKTOpAaMH, MOHUMATh HMX TE€OMETPUYECKUA M (PU3HYECKHIM
CMBICJI, TPUMEHATh UX B PEIICHUH TEOMETPUYECKUX U (U3UYECKHX 3ajad.
[IpuMeHATH CKaISIPHOE MPOU3BEICHUE BEKTOPOB I HAXOKICHUS IJIUH U YTJIOB.

[Tonp30BaThCd METOAOM KOOpPJIMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
PELICHUU TEOMETPUUECKUX U MPAKTUYECKHUX 3a]1a4.

Bianets mOHATHUSMHU NPaBWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUTUHBI IYTU OKPYXHOCTH W PaJUaHHON MEpPHI yIila, YMETh BBIUMCIATH IJIOMIAAb
Kpyra u ero yacteil. [[puMeHsITh NOJIyYeHHbIE YMEHHUS B MPAKTUUECKHUX 3a]1a4ax.

Haxomuth ocu (Mau UEHTPBI) CUMMETpUU (GUTYp, NPUMEHSATH JBHXKCHUS
MJIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IprMeHATh OTyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOJIENN ISl 3a7a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BHIYUCICHUS
C TPUMEHEHHEM IMOJ00Ms W TPUTOHOMETPUYECKUX (YHKIUN (MONB3YsACh, TIIE
HE00XO0UMO, KAJIbKYJISITOPOM).

K koHmy oOyuenuss B 7 kJjacce OOYYaIOIMMICS TMOIYyYUT CICAYIOIINE
IpEMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, MPEJICTABICHHYIO B TaONMIAX, Ha Jguarpammax,
NPEACTaBIATh JaHHBIE B BUJIE TaOJMI, CTPOUTH JUATPAMMBbI (CTOJIOMKOBBIC
(cTonb4aThie) U KPYToOBbIE) MO MAaCCUBaM 3HAYEHUH.

OnucelBaTh MW HUHTEPIPETUPOBATH  pPEAJIbHBIE  YHCIIOBBIE  JAHHBIE,
npe/icTaBlIeHHbIE B TAOIUIAX, HA TUarpaMMmax, rpaduxax.

Hcnonp3oBaTh i1 ONMCAaHUA JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKU:
cpenHee apudMeTHYecKoe, MeJIuaHa, HauOoJblllee M HAaWMEHbIIEe 3HAYCHUS,
pa3max.

Nmers npencraBiieHWe O CIy4YalHOM W3MEHYMBOCTH Ha NPUMEpax IIEH,
(¢u3MUecKrX BEJIUMYHMH, aHTPOIIOMETPUYECKUX NTAaHHBIX, UMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenms B 8 kJjacce OOyJarOmIMICS TONYYUT CIICIYIOIIHE
MIPEIMETHBIE PE3YIIbTATHI:

N3Bnekats m mpeoOpa3oBbIBaTh HHPOPMAINIO, TPEJCTABICHHYIO B BHUJEC
TabNuIl, TUarpaMm, rpaduKoB, MPEACTABIAThH JaHHBIC B BUJIE TAOJUI, AHArpamM,
rpaduKoB.

OnuchlBaTh JaHHBIE C TMOMOIINBIO CTATUCTUYECKUX IOKa3aTelel: CpelHUX
3HA4YEeHUI U Mep paccenBaHus (pa3Max, JUCIEPCUS U CTAHAAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTHl YMCIOBBIX 3HAYCHUH M YACTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HaOJI0ICHUH.

HaxoauTh BEpOSITHOCTH CIy4allHbIX COOBITHII B OMBITaX, 3HAsl BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM 4YHUCJE B ONbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.



Hcnonp3oBaTh rpaduyeckue MOJETH: JCPEBO CIIYYaHOTO JKCIIEPUMEHTA,
auarpaMMbl DHjiepa, YucioBas mpsMas.

OnepupoBaTh TMOHATUSMH: MHOXECTBO, TIOJMHOXECTBO,  BBITIOJHATH
omepand  HajJ MHOXKECTBaMH: OOBEAWHEHHUE, TIEPECCUYCHHE, OTOJHEHUE,
MIEPEUUCIISATD AIEMEHTHl MHOKECTB, TIPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduyueckoe NPEICTABICHHE MHOXKECTB M CBSI3CH MEKITY
HUMU JUTsI ONTMCAHUS MPOIIECCOB U SBJICHUM, B TOM YHCJIE TIPH PEIICHUM 3a7a4 U3
JIPYTHX y4eOHBIX MIPEAMETOB U KYpPCOB.

K xonmy oOyuenus B 9 kjacce OOyYarONIMICS TONYYHT CIICTYIOIIHC
NIPEIMETHBIC PE3yIbTAThI:

M3Bnekate W 1peoOpa3oBbBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B
pPa3IUYHBIX WCTOYHHMKAX B BHJE TaONUIl, nuarpamm, rpaduKoB, MPECTaBIATH
JTaHHBIC B BUJIC TAOJIMII, TUArpaMM, rpaduKoB.

Pemarte 3amaunm OpraHM30BaHHBIM TIEpeOOPOM BAapHUAHTOB, a TaKXKe C
UCII0JIb30BAaHMEM KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonp30oBaTh ONMUCATEIBHBIC XapPaKTEPUCTUKU JIJII MAacCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIC CPEIHUC 3HAYCHUS U MEPBI PaCCCUBAHUS.

HaxoauTh 4acTOTHl 3HAYEHWH M 9aCTOTHI COOBITHS, B TOM YHCJIC TMOJIB3YSCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxonuTh BEpOSITHOCTH CIy4allHBIX COOBITHI B M3yUYEHHBIX OIBITAX, B TOM
YUCJIE B OIBITaX C PAaBHOBO3MOYKHBIMH 3JIEMEHTApPHBIMH COOBITHUSIMH, B CEpHUAX
UCIIBITAHUHN JIO TIEPBOTO yCIeXa, B CEPUSAX UCIIBITAHUN bepHyu.

Nmerr mnpencraBieHue o CIy4ailHOM BeIMYMHE W O paclpeeieHUun
BEPOSITHOCTEMN.

NMetr mipencTaBiieHHE O 3aKOHE OOJBIIMX YHCEN KaK O TIPOSBICHUU
3aKOHOMEPHOCTH B CIYYalHON M3MEHUMBOCTH U O POJIM 3aKOHA OOJBIIUX YUCET B
IPUPO/JIC U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

5 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Harypanbshbie uncna. [lelictBus ¢ 43 1 bubmmoreka [{OK
HaTypaJbHBIMU YHCIaMU https://m.edsoo.ru/7f4131ce
9 Harnsanas reomerpus. Jluaum Ha 12 5 bubnuoreka [JOK
TTOCKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
4 1
3 OOkIKHOBCHHEIC POOH 8 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 H .M 10 1
ATIUIHAZ FEOMETPHA. VIHOTOYTOTBHHIH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
5 0 38 1
JlecaTurIHEe APOOH https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpus. Tena u purypsr B 9 1 bubmuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
7 IT 000 10 2
OBTOPEHHUE I 0D0DIEHHE https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 5 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [{OK
1 H 1
ATYpaTIbHBIC HHCIA 30 https://m.edso0.ru/7f414736
9 Harnaanas reomerpus. [Ipsmelie Ha ; bubnuorexa [JOK
TTOCKOCTH https://m.edso0.ru/7f414736
bu6mmoreka [IOK
2 1 1
3 Jlpotu 3 https://m.edso0.ru/7f414736
bu6moreka [IOK
4 H . 1
ArJIAAHas FCOMCTPHS. CHMMCTPHS 6 https://m.edso0.ru/7f414736
bu6mmoreka [IOK
> Berpaierns ¢ bykeamn 0 https://m.edso0.ru/7f414736
Harnsannas reomerpus. @urypsl Ha bubmuorexa [JOK
6 14 1 1
TJIOCKOCTH https://m.edso0.ru/7f414736
bu6mmoreka [JOK
7 IT 40 1
OJIOKUTEJIbHBIE M OTpULIATEIbHBIE YUCIa htts://m.eds00.ru/7f414736
bu6mmoreka [JOK
8 I1 6 1
PEACTABIICHHIE NATHbIX https://m.eds00.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bubnnoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/7f414736
[ToBTOpEHnue, 060061IeHNE, bu6mmoreka [JOK
10 20 2
cucTeMaTu3alus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 170 6 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC AJITEBPA
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
1 Yucna u BeuMCieHUs. ParnonanbpHbIe o5 1 bubmmoreka [{OK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIreOpANHECKHIC BLPAKCHIA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PABHEHIS H HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
IF'EOMETPUSA
KoauvecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Ne i/mn Konrpoasusie | IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 [Ipocreiiue reoMmerprueckue GUTypsl U 14 bubnunoreka [JOK

HX CBOMCTBA. I/ISMepeHI/Ie TCOMECTPHUICCKUX

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



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415e2e

BCINYUH

bubmuoreka [JOK
2 TpeyroneHiin 22 L https://m.edsoo.ru/7f415e2e
3 [TapamiensHble IpsiMBIE, CyMMa YIJIOB 14 1 bubnuorexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. [ 'eomeTpuueckue 14 1 bubnuorexa [JOK
MMOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubnuoreka [JOK
I1 4 1
> oBTOpeKe, 06obueHHe sHanil https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
BEPOSATHOCTBb U CTATUCTUKA
Kouan4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHUe pa3/iejioB U TeM (ungposbie)
Ne i/mm Konrpoabusie | IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
bu6mmoreka [JOK
1 HpezcTapctite AaHHELX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 Omncaterbhas CTaTHeTHi 8 1 https://m.edsoo.ru/7f415fdc
. bubnuoreka [JOK
3 6 1
CysaiiHas HSMEHHBOCTE https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 B 4
BE/ICHHC B TEOPHIO rpagon https://m.edsoo.ru/7f415fdc
BeposTHOCTB M yacTOTa CIIy4aiiHOTO bubnuoreka [IOK
5 4 1
COOBITHS https://m.edsoo.ru/7f415fdc



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

bubmuoreka [JOK

i 2
6 O0001enue, cucreMaTn3anus 3SHaHUH 5 httos://m. edsoo.ru/7fA15fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 5
8 KIIACC AJITEBPA
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM undposbie
Ne i/ P Kontpoabubie | IlpakTuyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsbl
bu6moreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna u BerancieHus. CTEreHb ¢ LeIbIM 5 bubmuorexa [JOK
[I0KAa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpandeckre BhIpaKEHUSI. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpandecKkre BhIPAKEHUSI. bubnuoreka [JOK
4 15 1
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBanpartHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa htts://m.edsoo.ru/7fA17af8
bu6mmoreka [JOK
8 DyHKIH. OCHOBHEIE [IOHATHS ° https://m.edsoo.ru/7f417af8
9 Oynakiun. Yucnossle GyHKIUH 9 bubnuorexa [IOK



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

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

bubmuoreka [JOK

10 IT 6006 6 2
OBTOPCHIE H ODODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
I'EOMETPHUSI
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTHyeckue (1upp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
N bubmuotexa [JOK
1 q 12 1
STHPEXYTOILHHKH https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MIPOMOPLIMOHANBHBIX OTpe3Kax, MOI00HbIE 15 1 Bubnmorexa [JOK
poropH P > HOA https://m.edsoo.ru/7f417e18
TPEYroJbHUKH
I1 .H eHue el
3 T HeomoaJifHHKi));O;K f/IHHopll"o HH(?JEEHH; ¢ur 14 1 bubmmorexa [TOK
eyt 4 P https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYriael B OKpYKHOCTH. Bricanubie u
5 OIMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnble k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmoreka [JOK
6 II 6006 i 4 1
ORTOPCHHE, QLODICHHE SHAHMH https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68 6 0
BEPOSITHOCTBb U CTATUCTHUKA
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6moreka [IOK
1 I1 4
OBTOpEHHe kypea 7 iacca https://m.edso0.ru/7f417fb2
OmnucarenbHas cTaTUCTHKA. PaccenBanue bu6moreka [IOK
2 4
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Muoxecrsa 4 https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposTHOCTB City4aitHOTO COOBITHS 6 1 httos://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
5 B 4
BC/ICHHC B TCOPHIO IPaoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
6 C 0 8
TIYHAHIHE CODRITHA https://m.edso0.ru/7f417fb2
7 O0o001enne, cucTeMaTH3ausI 3SHaHUH 4 2 Eg:;;;f;igﬁﬁ £417Fb2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1



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

9 KIIACC AJITEBPA

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 VYpaBHEHUS U1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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I'EOMETPUASA

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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BEPOATHOCTDb U CTATUCTHUKA

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 II 4
OBTOpeHHeE Kypcea 8 Knacca https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
2 4 1
DIEMEHTBI KOMOHHATOPHIKH https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpPOATHOCTh 4 bubmorexa LOK
P p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 )51 b 1
CHBITAHIE bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
MIyHaHHas BEHHHA https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 1 2



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

5 KITIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoOBePsIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BRIYHACICHUS
11 [lornMaTeh W MPaBWIBHO YHOTPEONATH TEPMHHBI, CBSI3aHHBIE C
' HaTYpaJIbHBIMH YUCIIAaMH, OOBIKHOBEHHBIMH U ACCATHYHBIMHU JPOOSIMH
12 CpaBHHMBAaTh W YIOPSIOYMBATH HATypaJIbHBIC YHCIIA, CPaBHUBATh B
' MPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATHUHbIE IpOOH
CooTHOCUTH TOYKY Ha KOOPJIMHATHOM (YMCIOBOM) TpsSAMON C
1.3 COOTBETCTBYIOIIIUM € 4YHCIOM W W300pakaTh HATypallbHBIC YHUCIIA
TOYKaMH Ha KOOPJAUHATHOMU (YHCIIOBO) MPSMOM
L4 BeimonsaTe apupmeTrueckue IeMcTBUSA ¢ HaTypaJlbHBIMU YUCIIaMH, C
' O0OBIKHOBEHHBIMH JIPOOSIMH B MIPOCTEHIITNX CITydasiX
1.5 BhINonHATE NpoBEpKyY, MPUKUIKY PE3YIbTaTa BEIYUCICHUH
1.6 OKpyTJsTh HaTYpaJIbHBIC YUCIIA
2 Pemienune TekcToBbIX 3a1a4
21 Pemate TekcTOBBIE 3a/1a4n apUPMETHUECKUM CIIOCOOOM U € OMOILBIO
' OpPraHM30BaHHOTO KOHEYHOT0 Iepedopa BceX BO3MOKHBIX BAPUAHTOB
Pemate  3amaum, coaepkamiMe — 3aBUCHMMOCTH,  CBSI3BIBAIOLIME
2.2 BEJIMYMHBI: CKOPOCTb, BpEMs, pPACCTOSHUE, 1I€HA, KOJIMYECTBO,
CTOUMOCTh
o Hcnonbs3oBaTh KpaTKue 3alMCH, CXEMbl, TaOJIHUIbI, 0003HAUEHUs IMPU
' peLIeHUH 3a7a4
[Tonb30BaTbCcsl OCHOBHBIMU E€AMHUIIAMM H3MEPEHHUsS: LEHbI, MAacchl,
2.4 paccTOsIHUSA, BPEMEHH, CKOPOCTH, BBIPaXaTh OJIHU €JMHUIIbI BETUYNHBI
4yepes Ipyrue
W3BnekaTts, aHaJIM3UPOBATb, OIICHHUBATh UH(pOpMaILIHIO,
2.5 NpeACTaBlIeHHYI0O B Tabnuie, Ha  CTONOYaTOd  AMarpamme,

HUHTCPpHUPCTUPOBATL MPEACTABIICHHBIC NAHHLIC, WCIIOJIb30BATH HAHHBIC




IIpU pELICHUHU 3a]1a4

3 Harnsanas reomerpus
31 [Tonp3oBaThcsi TEOMETPHUECKUMHU TIOHATHUSMHU: TOYKA, MpsMasi,
' OTPE30K, JIy4, YroJ, MHOTOYTOJIbHHUK, OKPY’KHOCTb, KPYT
3 [IpuBoUTE MpUMEpPHl OOBEKTOB OKPYXKAIOMIETO MHUpPA, HMEIOIINX
' (hopMy H3y4CHHBIX TE€OMETPUICCKIX QUTYP
Hcnonp30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C YIJaMH: BEpIIMHA
3.3 CTOpOHA; C MHOTOYT'OJIbHUKAMH: YTOJI, BEpIINHA, CTOPOHA, THaroHab,
C OKPY)KHOCTBIO: paJInycC, TUAMETP, LIEHTP
34 N300pakaTh U3ydeHHBIC reoMeTpudYecKue (GUTyphl Ha HETMHOBAHHOUN
' Y KJIETYaTOW OyMare ¢ MOMOIIBIO ITUPKYIISl ¥ TIMHEHKN
HaxomuTh JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C
3.5 MTOMOIIBI0 JIMHEHKH, CTPOWTH OTPE3KH 3aJIaHHOW JUTHHBI; CTPOUTH
OKPYXXHOCTB 33JJaHHOTO pajiyca
36 Hcnonp30BaTh CBOWCTBA CTOPOH M YTJIOB MPSIMOYTOJIHUKA, KBaJpara
' JUTSL MX TIOCTPOCHHSI, BBIYMCICHHS TUTOIAAN U TIEPUMETPa
Bbraucnare nmepuMeTp ¥ Iiomaas KBajapaTa, npsMoyrojibHHUKa, GUryp,
3.7 COCTaBJICHHBIX W3 TPSAMOYTOJbHHKOB, B TOM uucie ¢uryp,
n300paXEHHBIX HA KIIETYaTOW Oymare
38 [Tomb30BaThCsi OCHOBHBIMH METPHUYECKHMH EIWHHUIIAMU H3MEPCHUS
' JUTMHBI, TUIOIIA/IN; BBIPAKATh OJHU CIUHUIIBI BEIIMYUHBI Yepe3 IPYTrue
Pacno3naBare mapaienenurnesn, Ky0, HCIIOJIb30BaTh TEPMHUHOJIOTHIO:
3.9 BepIIMHA, pebpo, TpaHb, M3MEPCHHs; HAXOAUTh H3MEPCHHS
napajienenumnea, Kyoa
310 Bbuucnare  00béM  Ky0a, mapajuienenuiena 1o 3aJaHHBIM
' U3MEPEHUSIM, MOJIb30BAThCS SAMHUIIAMH U3MEPEHUsI 00bEMa
311 Pemrate Hecno)kHbIC 3a7a4ll HA U3MEPEHUE TEOMETPUYCCKUX BEITUYNH
' B IPAKTUYECKUX CUTYAIHSIX
6 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpOBepPsIEMOro

pe3yJabTara

o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHu s




Yucna ¥ BEIYMCIIEHUSA

3HaTb W IOHUMATh TCPMHHBI, CBA3aHHBIC C PA3JIMYHBIMHU BHIaMU

1.1 9uceNl ¥ CIIocO0aMU MX 3aIUCH, MEPEXOUTh (€CIH 3TO BO3MOXKHO) OT
OJTHOM (hOPMBI 3aTTMCH YHCIIA K JPYron
19 CpaBHHMBaTh W YHOPSAOYMBATH 1IEJbIE YHUCTA, OOBIKHOBEHHBIE U
' JECTUYHBIC IPpOOU, CPAaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB
BeImioyHATE,  coueTass  YCTHBIE M TNHCBMEHHBIE  NPUEMBI,
13 apudmeTnuecKkue IEHCTBUS C HATYpaIbHBIMH M IEJIBIMH YHUCIIAMH,
' OOBIKHOBEHHBIMH M JICCATUYHBIMH JIPOOSIMU, TOJIOKUTEITHHBIMUA |
OTPUIIATEILHBIMU YU CIIAMH
BBIYucnsATh 3HAUCHUST YUCIIOBBIX BRIPAKEHUH, BBIITOHATD MPUKHUIKY U
14 OIIEHKY pe3yJibTaTa BBIYHCICHUM, BBIMOJIHATH MPEoOpa3oOBaHUs
' YUCJIOBBIX BBIPQKCHUH HAa OCHOBE CBOWCTB apU(PMETHUYECKUX
JIEWCTBUI
L5 OKpyraisaTh 1enble 4YuCia W JIeCATHYHBIE JApOOH, HaXOIUTh
' MIPUOJIMKEHUST YUCEeTT
COOTHOCUTB TOUKY Ha KOOPAMHATHOM MPSIMOM ¢ COOTBETCTBYIOIIUM €H
1.6 YUCJIIOM M HM300pa)kaTh YHCJIa TOYKAMHU Ha KOOPJAMHATHOW TPSIMOMH,
HaXOJUTh MOJYJb YUCIIa
17 COOTHOCHTH TOYKY B TNPSAMOYTOJbHOM CHCTEME KOOpPAWUHAT C
' KOOP/IMHATAMH 3TOMH TOUKH
18 Oxkpyrnarh Leible  4Yucia M JIeCATHYHbIE JIpOOM, HaXOIUTh
' MPUOTHKEHUST YU Cell
2 YucioBbie 1 OYKBEHHBIC BBIPAKEHUS
[Tonumatp U ynotpeOiasTh TEPMHUHBI, CBA3aHHbIC C 3aIUCHIO0 CTEIIECHU
2.1 yyclia, HAXOAWTh KBaJpaT W KyO 4YHCIa, BBIYHCIATH 3HAYCHHS
YHCIIOBBIX BBIPAXKEHHM, COJIEPKAIINX CTEICHH
92 [Tonb3oBaTbcsi MpU3HAKAMU JCTUMOCTH, PACKIaIbIBaTh HATypalIbHbIC
' YKclia Ha TMPOCThIe MHOXKUTENN
2.3 [Tonb3oBaTbest MacITaboOM, COCTABIATH MPOMIOPLUU M OTHOILICHUS
Ucnonb3oBath OykBBl Ui OOO3HAUEHUS 4YHUCEd TPU  3aMUCH
24 MaTeMaTHYeCKUX BBIPAKEHHM, COCTAaBIATh OYKBEHHBIE BBIPQKECHUS U
(hopMyIbl, HAXOIUThH 3HAYEHUS OYKBEHHBIX BBIPAXKECHUI
2.5 Haxonuth Hen3BeCTHBIN KOMIIOHEHT paBEHCTBA
3 Pemenne TeKCTOBBIX 3a71a4
3.1 Pemarer MHOTOIIArOBBIE TEKCTOBBIE 3aqaud  apu(PMETHUECKUM




CcIIoco0oM

3.2

Pemrate 3aaa4u, CBA3aHHBIC C OTHOLICHHUEM, IHMPONMOPHUOHAIIBHOCTBIO
BCJIMYWH, NPOUCHTAMH, pClIaTb TPU OCHOBHBLIC 3aaa4d Ha [[pOGI/I u

IIPOLICHTBI

3.3

Pemare  3amauu, coaep)Kallue  3aBUCUMOCTH,  CBS3BIBAIOLIUE
BEJIMYUHBL: CKOPOCTb, BpE€Ms, pacCTOSIHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, ITPOU3BOJUTENIBHOCTb, BpeMsl, 00bEM pabOThl, MCIOIb3Ys
apu(pMeTHUECKHe JEeWCTBUSA, OLEHKY, TPUKUAKY; TOJIH30BAThCA

CANMHUIIaMHU U3MCPCHUS COOTBCTCTBYIOINX BEJIMYWH

3.4

CocTaBiiarh 6YKBCHHBIC BBIPAXKCHUS 110 YCIIOBHIO 3aJa4U

3.5

W3Bnekars uHbOpMaIuio, NpeCTaBIeHHYIO B Ta0IMIaX, HA JIMHEHHOM,
cTronOyaTo  WIM  KPYroBOM  JuarpamMmax, HHTEPIPETHPOBATH

IPEACTABJIICHHBIC JAHHBIC, NCIIOJIb30BaTh JAHHBIC ITPH PCIICHUH 3a1a4

3.6

[IpencraBnsate wHpOpPMAIMIO C TMOMOIIBIO TaONWIl, JIMHEWHOW U

CTOJIOUATON JUarpamm

Harnsannas reomerpus

4.1

[IpuBoauTe mnpuMepbl OOBEKTOB OKPYXKAIOIIETO MHUpPa, HMEIOIINUX
(hopMy H3YYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX U CUMMETPUYHBIX GUTYP

4.2

N3obpaxaTs C MOMOIIBIO IMPKYJS, JHWHEWKH, TPAHCIOPTHpa Ha
HEJIMHOBAHHOM M KjeryaTo  Oymare H3ydeHHbIE  IIJIOCKHE

reoMerpuyueckue GUrypbl 1 KOHPUTypauu, CAMMETPUYHbIE (PUTYPHI

4.3

Ilonp30BaThCs ICOMCTPUYCCKUMU TIOHATHAMU: PaBCHCTBO (1)I/Il"yp,
CUMMCTPHUA; HUCIIOJIB30BAaTh TEPMHHOJIOTUIO, CBs3aHHYIO C

CUMMETpUEH: OCb CUMMETPHH, EHTP CUMMETPUN

4.4

HaxonuTh BeIMUYMHBI YTJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIOPTHPA,
CTPOUTH YIJIbl 33laHHOM BEJMYMHBI, TOJB30BAThCSl MPH PELICHUH
3a/1a4 IpaaycHON Mepoil YIioB, pacro3HaBaTh HA YEPTEKax OCTPBI,

NpsIMOH, pa3BEPHYTHIN U TYNOH YIJIbI

4.5

Breruucnars JUINHY J'IOM&HOFI, IICPUMCTP MHOT'OYT'OJIbHHKA,
IMOJIb30BAaTbCd CAMHHUIAMU HU3MCEPCHUA JIMHBI, BBIPpAXATb OIOHU

CANHUIBI USMEPCHUS UIMHBI YEPEC3 APYTrUc

4.6

HaXO,Z[I/ITL, HCIIOJIb3Ys I-Ie]:)Té)I(HHe HHCTPYMCHTBI, paCCTOAHUS: MCKIY
ABYMA TOYKaMH, OT TOYKH O HpHMOﬁ, JJINHY IIYTH Ha KBaﬂpaTHOﬁ

CCTKC

4.7

Brruncaare 1miomans (I)Hl"yp, COCTABJICHHBIX U3 MNPAMOYI'OJIbHUKOB,

UCIOJIb30BaTh pa3OueHHe Ha MPSMOYTOJIbHUKH, HAa paBHbIE (UTYpHI,




AOCTpauBaHUC OO0 MPAMOYTIOJIbHHKA, IOJbB30BATHCSA OCHOBHBIMU
CAMHUIIaMKU  U3MCPCHUA  IJIOMIaJd, BbIpaXaTb OJHHU CAWHHUIIBI

M3MEpPEHUs IUIOIIAIU Yepe3 Apyrue

Pacnio3naBate Ha MOJENAX W U300PAKEHUSIX MHUPAMUIY, KOHYC,

4.8 LWIMHJIP, MCIOJIb30BaTh TEPMUHOJIOTHIO: BEpILIMHA, PEOpO, IpaHb,
OCHOBAaHHE, Pa3BEPTKa
4.9 N300paxars Ha KieTyaToi Oymare mpsiMOYTOJIbHBIN Mapajuieenue
410 Bbrancnare  00bEM  IPSAMOYTOJIBHOTO — Mapajuiesienunena, Kyoa,
' MOJTb30BaThCSI OCHOBHBIMU €IMHUIIAMHU U3MEPEHUS 00BEMa
411 Pemare HeclOKHBIE 3aJaud  Ha HAXO0XJICHHE T'C€OMETPHYCCKUX
' BEJIUYHH B TTPAKTUYECKUX CHTYAITHSIX
7 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJabTaTa
1 Umucna u BIYUCIIEHUS
11 BoimonHsATe,  couyeTas  yCTHbIE M TNHCbMEHHBIE  NPUEMBIL,
' apudmeTnyeckue AeUCTBUS C pallMOHATbHBIMU YHCIAMHU
Haxomuth ~ 3HAaYeHUs  YHUCIOBBIX  BBIPAXKEHHUM,  NPUMEHSTh
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MTPUEMBI BBIYUCIICHHUS 3HAYECHUN APOOHBIX
BBIpXKEHUI, coepKaluX OObIKHOBEHHBIE U AECATUYHbBIE APOOU
[lepexomuts oOT omHOHM (GOPMBI  3amUCH  YUCET K  JPYyrou
13 (mpeoOpa3oBbIBaTh  JACCATHYHYHO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO IpOOBb)
1.4 CpaBHUBATH U YHOPSAIOUMBATH PALIMOHAIBHBIE YUCIIA
1.5 Oxpyryare uucia
BbITIONHATE TMPUKUAKY U OILEHKY pe3ylbTaTa BBIYHCICHUH, OILEHKY
1.6 3HAYEHUW YHCIIOBBIX BBIPAKECHUW. BBINOMHATH  JEUCTBHSA  CO
CTETIeHSIMH C HATYPaJbHBIMH MTOKa3aTeNsIMU
17 [IpuMeHsTh NpPU3HAKH JENUMOCTH, pAa3JI0KEHHEe Ha MHOXHUTEIN
. HaTypaJIbHBIX YUCEI
1.8 Pemarh  mpakTUKO-OpUEHTHUPOBAHHBIE  3a/ayl, CBSI3aHHBIE C




OTHOILEHUEM BEJINYUH, IIPONIOPLUUOHAIBHOCTHIO BEJIMYMH,
MPOLICHTAMH, HMHTEPIPETUPOBATh PpE3yJIbTaThl peEUIeHUs 3anad  C

Y4E€TOM OTpaHUYCHUM, CBS3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBIX

00BEKTOB
2 AnreOpandecKkue BRIPaXKESHHS
91 Hcnonb3oBarh anredpandeckyr0 TEPMHUHOJOTHMIO M CHMBOJIMKY,
' MIPUMEHSTH €€ B IIPOLIECCE OCBOEHMSI yueOHOro Marepuana
25 Haxomute 3HaueHunss OyKBEHHBIX BBIPAXEHUHW TIPH  3aJIaHHBIX
' 3HAYECHHSX MTEPEMEHHBIX
23 BoinmonHATe mpeoOpazoBaHUs II€JIOTO  BBIPAXKEHHS B MHOTOYJIEH
' MIPUBEACHHUEM I0I0OHBIX CIaraeMbIX, paCKphITHEM CKOOOK
BbInonHATE yMHOXEHHE OJHOYWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
24 MHOTOWJIEH, NPHUMEHATh (QOpPMYNbl KBajJpaTa CYMMbI U KBajpaTa
pa3HoOCTH
OcymiecTBIATh pa3oKeHNe MHOTOUJIEHOB HA MHOXKUTEIH C TIOMOIIIbIO
2.5 BBIHECEHHS 32 CKOOKHM OOIIEro MHOXUTEJS, TPYIIIUPOBKHU CIIAaraeMblX,
pUMeHeHUs! POpPMYIT COKpAILIEHHOTO YMHOKEHUS
25 [IpumensTs npeoOpazoBaHUsI MHOTOUJICHOB JIJISl PELICHUS PA3IUYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX TPEIMETOB, U3 peaIbHON MPAKTUKHI
27 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTeNIIMHU
' Ui IpeoOpa3oBaHusl BhIpAXKEHUN
3 VYpaBHEeHHS 1 HEpaBEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM TNI€PEMEHHOW, MPUMEHSS
3.1 MpaBuia mepexofa OT UCXOJHOTO YpaBHEHHs] K PaBHOCHIBHOMY €MY.
[IpoBepATh, ABISETCS M YUCIO KOPHEM ypaBHEHUS
> [IpumensaTs rpaduueckue METOAbI MPU  PEHICHUH JMHEWHBIX
' yYpaBHEHUH U UX CUCTEM
33 [ToaOupats mpuMepsl ap Yucen, SABISIONINXCS PelIeHHeM JIMHEWHOTO
' YpaBHEHUS C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOM MJIOCKOCTH TpaduK JMHEWHOTO YpaBHEHHS C
3.4 JIBYMsI TIEPEMEHHBIMU; TMONB3YSACh TPadUKOM, MPHUBOJIUTH MPUMEPHI
peuleHus: ypaBHEeHUs
35 Pemrate cuctemsbl ABYX JIMHEHHBIX YPaBHEHUN C JBYMsI IEPEMEHHBIMU,

B TOM 4HCJIe TpadruecKu




3.6

CocraBiiaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JTMHEHMHBIX
YPaBHEHUH 110 YCJIIOBHIO 3aJa4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 33/1a4U MOJy4EHHBIN PE3YJIbTAT

Koopaunats! u rpaduku. OyHKuuu

4.1

N300paxxaTh Ha KOOPIMHATHOW MNPSIMON TOYKH, COOTBETCTBYIOIIWE
3aIaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alMChIBaTh

YHCJIOBBIC ITPOMECIKYTKH HA aHF€6pqu€CKOM SA3BIKC

4.2

Ormeuatrr B KOOp)II/IHaTHOI\/'I IIJIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpAMHATAM

4.3

Crpouts rpaduku auHeHbIX QyHKIUNA. CTpouTh rpaduk QyHKIUU Y

= [x]

4.4

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTh, BpPEMS, PAaCCTOSIHME, IIEHY, KOJMYECTBO,

CTOMMOCTb, IPOU3BOIUTENBHOCTh, BpeMsl, 00BEM pabOThI

4.5

Haxonuts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa

4.6

[Tonnmare rpaduueckuii crmoco® TMpEACTaBICHUS W aHAIN3a
nHpOpMAIMY, H3BJICKATh W WHTEPIPETUPOBATH WHPOPMALUIO U3

rpa)MKOB pealbHBIX MPOIIECCOB U 3aBUCHUMOCTEH

I'eomerpus

6.1

PacrioznaBaTth M3y4yeHHbIE T€OMETpHUUYECKHE (UTYpBI, ONpPENeNsITh HX
B3aMMHOE  pACIOJIOKEHHE, HM300pakaTb TreoMeTpuueckue (urypsl,
BBITIOJHATH YEPTEXKHU 10 YCIOBHIO 3aaun. M3MepsATh TUHEIHbIE U YIIIOBbIE
BeIMUYMHbL. Pemarb 3a7auu Ha BBIYMCICHHE JUIMH OTPE3KOB U BEIMYMH

yTJIOB

6.2

Jlenate rpyOyl0 OLIGHKY JHHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOM KU3HHU, pa3MepoB MPUPOJIHBIX 00BEKTOB. Pa3znmuarh pazmepsl

3THX 00OBEKTOB I10 NMOPpAIKY BCIIMUUHBL

6.3

CTpOI/ITL YCPTECIKU K TCOMCTPUICCKUM 3aa4aM

6.4

ITonp30BaThCs IpHU3HAKaMH PaBCHCTBA TPECYrOJIbHUKOB, MHCIIOJIB30BATh
IIPU3HAKHU H CBOMCTBa paBH06eI[peHHBIX TPEYTrOJIbHUKOB IIpHU PCIICHUUN

3aaa4

6.5

HpOBOI[I/ITL JIOTUYCCKUC PACCYKACHUS C UCIIOJIb30BAHUECM I'COMCTPUUCCKUX

TEOpeM

6.6

ITonp30oBaThCs IIpU3HaKaMU PpPaBCHCTBA MPAMOYI'OJIbHBIX TPCYrOJIbHUKOB,




CBOMCTBOM Me€JHMaHbl, NPOBEACHHON K THUIOTEHY3€ MPSAMOYTOJbHOTO

TPCYroJIbHUKA, B PCIICHUU I'COMCTPHUICCKUX 3a1a4

6.7

Onpenenarty MNapajuieIbHOCTh MPSMBIX C TOMOILIBIO YIJIOB, KOTOPBIE
obpazyer ¢ HUMHU cekymas. OnpenensiTe NapaIeNbHOCTh MPAMBIX C
MIOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOW NPSAMOW 0 TOYEK

JAPYrou npsiMou

6.8

Pemrate 3agaun Ha kieTyaToi Oymare

6.9

[IpoBOANTH BHIYMCIICHUS M HAXOJUTh YMCIOBBIE M OYKBEHHBIC 3HAYCHUS
VIJIOB B TE€OMETPUYECKUX 3aJladyaX C HCIOJb30BAHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIIOB, 00Opa30BaHHBIX MpPH
MEPECEUCHUU  JIByX IMapajulesibHbIX  MPAMBIX  ceKymel. Pemarp

MPAKTUYCCKUC 3a/]a41 HAa HAXOXKJICHUC YI'JIOB

6.10

Biagete moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OINpEAeIATh
OMCCEKTPUCY yIJIa M CEpPEelIMHHBIM MEepHeHIuKyIsIp K OTpPe3Ky Kak

TCOMETPHUUCCKUE MECTA TOUYCK

6.11

@opMyIHpOBATH ONPENEIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY’KHOCTH, IIOJIb30BAaTbCsl MX CBOMCTBAMH. YMETb IPHUMEHATH 3TH

CBOICTBA MPHU PEUICHUHU 33724

6.12

Bnagers moHATHEM ONMUCAHHON OKOJIO TPEYrOJIbHHKA OKPY>KHOCTH, YMETh
HaxoquTh e€ ueHtp. [lonp3oBaThecs akTamMu O TOM, UYTO OUMCCEKTPHUCHI
JIJIOB TPEYroJibHUKa IEpPECceKaroTcsi B OJHOW TOYKe, M O TOM, YTO
CepeHHbIC MEPIEHAUKYIIAPBI K CTOPOHAM TPEYroJbHUKA MEPECeKaloTcs B

OHOM TOUKE

6.13

BJ'Ia,Z[eTB MOHSITHEM KacaTeIbHOU K OKPY)XHOCTH, I10JIb30BATLCA TCOpeMOﬁ
O MEPICHAUKYIAPHOCTU KacaTeJIbHOU M paauyca, HpOBeI[éHHOFO K TOYKC

KaCaHUusA

6.14

ITonn3oBaThes HpOCTCﬁH.IHMH TCOMCTPUICCKUMU HCPaAaBCHCTBAMM,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITL OCHOBHBIC TCOMETPHUYCCKUC TTOCTPOCHUS C IIOMOIIBIO MUPKYIIA

U JIUHEUKH

BepOHTHOCTL 1 CTaTUCTHUKA

5.1

Yurate uH(pOpMaIMIO, NPEJCTAaBICHHYIO B TaliMIlaX, Ha JuarpaMmax,
MPEICTaBIATh JaHHBIE B BUE TAOIUI], CTPOUTH AHArpaMMbl (CTOJIOMKOBBIE

(cronbuaTsie) ¥ KpYTroBbI€) 10 MacCUBaM 3HaYCHHUN




5.2

OnuceIBaTh u HHTCPIIPETUPOBATH PCaJIbHBIC YHCJIOBBIC JaHHBIC,

MpEICTaBICHHbIC B TAOIMIIAX, HA AUArpaMMax, TpapuKax

5.3

Ucnonw3oBarh yisi ONMMCaHUsl JAHHBIX CTATUCTUYECKUE XapaKTEPUCTHKU:
cpenHee apudmerHueckoe, MeauaHa, HauOOJbIIee ¥ HAaWMEHbIIEe

3HA4YCHHA, pasMax

5.4

HNmers mpencraBiieHHE O CIy4alHOM W3MEHYMBOCTH HA IPUMEpax IEH,
(GU3NYEeCKUX ~ BENMYMH,  AHTPOIIOMETPUYECKHX  JAaHHBIX,  HMETh

MIPEACTABICHUE O CTATUCTHYECKOW YCTOMYNBOCTH

8 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1

Yucna v BEIYUCIIEHUS

1.1

Hcnons3oBars HaydaJIbHbBIE MIPEICTABICHUS 0 MHOECTBE
JNEHCTBUTENBHBIX YHCEN JJI CPaBHEHUS, OKPYTJICHHUS] U BBIYMCIICHUH,
n300pakaTh JCUCTBUTENBHBIC YHCIIAa TOYKAMHW Ha KOOPJIWHATHOMN

NpAMOM

1.2

[IpumensaTr moHsATHE  apUPMETUYECKOTO  KBAJApPAaTHOTO  KOPHS,
HaXOJWTh KBAaJpaTHbIE KOPHHU, HCIONB3YS NPH HEOOXOAUMOCTH
KaJbKYJSATOP, BBIIOJIHATH MpeoOpa30oBaHusl BbIPAKEHUHN, COAEpKaIIUX

KBaJIpaTHbIE KOPHU, HCIOJb3ysd CBOWCTBA KOpHEH

1.3

Hcmonp30oBaTe 3amucd  OOJBIIMX W MaJIbIX 4YHCET C IIOMOIIBIO

JECATUYHBIX ApoOeH u cTeneHel yncina 10

AnrebpandecKkue BhIPAKECHHS

2.1

HpI/IMCHHTL INOHATUC CTCIICHM C LOCJIbIM II0Ka3aTCJICEM, BBIIIOJIHATH
Hp606paSOBaHI/IH Bpra)KeHHﬁ, coacpiKamux CTCIICHU C LCJIbIM

IMOKa3aTCjIeM

2.2

BrinoaHaTh TOXKACCTBCHHBIC Hp606p830BaHI/ISI paruOHAJIBHBIX
BLIpa)I(eHHfI Ha OCHOBC IIpaBUJI JEHUCTBUH HaJ MHOTOWIEHAMH U

anreOpandeckuMu ApoOsMu

2.3

PacknanpiBaTh KBa,Z[paTHLIﬁ TpéX‘-IJ'ICH Ha MHOKHUTCIIN

2.4

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUH ISl PELICHHs Pa3JIMYHbIX




3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKU

VYpaBHEHHUs U HEPABEHCTBA

3.1

Pemwars nuHENHBIE, KBaJpaTHbIE YPAaBHEHUS M PALMOHAIIBHBIC
YPaBHEHUS, CBOJSAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUU C ABYMs

MNEPEMCHHBIMU

3.2

[IpoBoauTe mpoCTEMIINE WCCIECIOBAHUS YPaBHEHUM U CHCTEM
ypaBHeHHMH, B TOM 4YHCIE C TPUMEHEHHEM TrpaduyecKkux
Mpe/ICTaBIeHU (ycTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMA

YPaBHEHUH pEeIlEeHUs], €CIIU UMEET, TO CKOJIbKO, U TIPOYEee)

3.3

[lepexomute OT cnoBecHOW  (opmMynupoBKM 3amauu K e€
anredpanvdecko MoOJIeNM € MOMOIIbIO COCTABJIEHUS YPaBHEHMS WU
CUCTEMBl YpaBHEHUM, MHTEPIPETUPOBaTH B  COOTBETCTBUU C

KOHTEKCTOM 33J1a4y MOJY4YECHHBIN Pe3ysIbTaT

3.4

[IpumeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHUSI, OLICHKH,
pelarh JIMHEHbIE HEPABEHCTBA ¢ OJHOW MEPEMEHHOM U UX CUCTEMBI,
JaBaTh  Tpa@UYECKyr0  WJLTIOCTPAIMIO  MHOXKECTBA  peIIeHUi

HCpaBCHCTBA, CHCTEMBI HCPABCHCTB

OyHKIMU

4.1

[lonnMaTh W WCHOJB30BaTh (YHKIMOHAIBHBIC TOHITHS U S3BIK
(TepMHUHBI, CHUMBOJIMYECKHE OOO3HAUYEHHUS), OMPENCIATh 3HAYCHUE
(GYHKIMU TIO0 3HAYCHHWIO apryMEHTa, ONpPEIeIsATh CBOWCTBA (YHKITUH

o e€ rpaduky

4.2

CtpouTth rpaduiku 2JIeMEHTapHBIX PYHKIUI BUJIA:
y=k/x

k/x

, Y =X%, y = X3 y = [X|, onuckIBaTh CBOWCTBA YMCIOBON (DYHKLIUHU MO €&
rpaduxy

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BHBI ‘leTBIpéXYTOHBHI/IKOB, nXx 3JICMCHTHI,

M0JIb30BaThC UX CBOMCTBAMH Ipu pCUICHUU rCOMCTPHUICCKUX 3a1aY

6.2

HpI/IMeHHTL CBOICTBA TOYKHU nepeceycHuss McEIuaH TpCYroJIbHHUKA




(eHTpa mMacc) B pelieHuu 3a1a4

6.3

Biagers mnoHsTHEM CpenHEH JIMHUM TPEYrOJIbHMKAa W Tpalelud,
IIPUMEHATh MX CBOMCTBA IIPU PEIICHUH TIE€OMETPUYECKUX 3a/ad.
[Tonp30Barbes Teopemont Paneca U TEOPEMOU O MPOMOPLUUOHAIBHBIX

OTPE3Kax, MPUMCHATH UX I pCHICHUA NPAKTUICCKUX 3a1aYd

6.4

[IpumensaTs npu3HaKu NOA00US  TPEYTOJIbHUKOB B pEIICHUU

TCOMETPHUUCCKUX 3ada1d

6.5

[Tonb3oBarbest Teopemoit [lugaropa mist perieHns reOMETpUIECKUX U
MMPAKTUICCKUX 3ajaa4. CTpOI/ITI) MaTE€MaTUYCCKYIO MOACIb B
MPAaKTUYCCKUX 3aaadax, CaMOCTOATCIbHO ACJIaTbhb qepTéx( U HaXOJUThb

COOTBETCTBYIOIIHEC NJIMHBI

6.6

Bragete noHATHSMHM CHHYyCAa, KOCHMHYCAa M TaHIE€HCAa OCTpPOrO yrja
MPSIMOYTOJIBHOTO TpeyroibHUKa. [lonb30BaThCsd ATUMU NOHSATHUSAMHU

I PEIICHUA IMPAKTUYCCKUX 3aJa4

6.7

Beraucnsate (pa3auvHBIME  CIIOCOOAMH) TIIOMIAAL TPEYrOJbHHUKA |
IUIOU[AAM  MHOTOYTOJBHBIX Guryp (mosib3ysich, TJe HE0O0X0AUMO,
KaJbKYyIITOpOM). IIpUMEHSATh MOJydeHHBbIE YMEHHUs B NPAKTHUECKUX

3aa4ax

6.8

Brnagetp moHATUSAMU BOIMCAHHOTO U IIEHTPAIBHOTO YyIJla, UCIIOJIB30BaTh
TEOPEMBI O BIMCAHHBIX yIiaX, yriaxX MEXIy XOpAaMU (CEeKyIIHMH) U
yrie MeXIy KacaTelbHOW M XOPIOW MpH pelIeHUH TFeOMETPHUUYECKUX

3a1a4

6.9

BJ'Ia,Z[eTB IIOHATUCM OIIMCAHHOI'O IICTI:IpéX}’l"OJ'II)HI/IKEl, IIPpUMCHATH

CBOMCTBA ONMCAHHOTO IIeTpréX}’FOJ’IbHI/IKa IIpyu pCIICHUH 3a1a4

6.10

HpI/IMCHHTL MOJIYYCHHBIC  3HaHHA Ha  IHIPAKTUKEC —  CTPOUTH
MAaTEMATHYCCKUC MOJCIN MJI1 3aaad peaHBHOﬁ JKU3HHU U IIPOBOJUTH
COOTBCTCTBYOIIMEC  BBIYUCIICHUA C I[PUMCHCHUCM HO,Z[O6I/I$I n

TPUTOHOMETPHH (MIOJIB3YSICh, T HEOOXOAUMO, KAIbKYISITOPOM)

BepOHTHOCTL 1 CTaTUCTHUKA

5.1

H3Bnekaty u HpeO6pa3OBBIBaTB I/IH(I)OpMaI_II/IIO, MNPpEACTABJIICHHYO B
BUAC Ta6J'II/H_[, Auarpamm, Fpa(l)I/II(OB, MNPpEACTABJIATh JAHHBIC B BHUJIC

TabauLl, JUarpaMmm, rpadukoB

5.2

OnuceIBaTh JaHHBIE C IIOMOIIBI0 CTAaTHCTHYECKHUX IOKa3aTeleH:

CpeaHux 3HAYEHUH U MCp pacCCHuBAHUA (pa3Max, Aucnepcust "




CTaH/IaPTHOE OTKJIIOHEHUE)
53 HaxonuTh 9acTOTBI YHCIOBBIX 3HAYCHHWA M YaCTOTHI COOBITUH, B TOM
' YHUCJIe MO pe3ysibTaTaM U3MEpPEHUN U HaOJI0IeHU
Haxomuth BEpoSTHOCTH Cilyd4alHbIX COOBITHMII B OIBITAaX, 3Has
5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSIMU
£ 6 Hcnons3oBate  rpaduuecKkue  MOJENH:  JEPEBO  CIy4ailHOTO
' SKCIIEPUMEHTA, AUarpaMmbl Diijiepa, YuciaoBas npsmas
OnepupoBaTh NOHATHUSMHU: MHOYKECTBO, IOJIMHOKECTBO; BBIMOJIHSATH
56 omepanuy  HaJd  MHOXXECTBAMU:  OOBEIUHEHHE, IepeceueHue,
' JIOTIOTHEHUE; IEPEUUCIIATh 3JIEMEHThl MHOXKECTB, IPUMEHSITh CBOWCTBA
MHOKECTB
Hcnonb3oBath rpaduueckoe MpeacTaBIeHHE MHOXKECTB U CBs3e
5.7 MEeXAYy HUMH JJIs1 OTMCAaHUsl POLECCOB U SBJICHUM, B TOM 4YHCIE MPU
PELIeHNH 3a]1a4 U3 IPYTUX y4eOHBIX TPEIMETOB U KypCOB
9 KIIACC AJIEBPA
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepPsIeMoOro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYUCIICHUS
11 CpaBHMBaTh U YHNOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAIBHBIE
' yucna
BoinonHsaTe apudmMeTuueckre AeHCTBUS C pallMOHATbHBIMU YUCIIAMHU,
1.2 COYEeTasl YCTHbIE€ U NMUCHbMEHHbBIE IPUEMBI, BBIIOJHATH BBIYMCICHUS C
UPPALMOHATILHBIMU YU CIIAMU
13 Haxonuth 3HaueHHs CTeneHeill ¢ LEeIbIMHM IOKa3aTeJsIMU U KOpHEH,
. BBIYHCIIATH 3HAYEHUS YMCIOBBIX BBIPAXKCHUN
14 OKpyryATh NEHCTBUTENBHBIE YUCIIA, BBIMOIHATh IPUKUIKY pe3ybTaTa
. BBIUYHCJIEHH, OLICHKY YHCIIOBBIX BBIPAXKCHUN
2 YpaBHEHMS U HEPaBEHCTBA
”1 Pemare nuHEWHbIE W KBajpaTHbIE YPAaBHEHWS, ypaBHEHUS,
. CBOJIAIIMECS K HUM, IpOCTeHIIne IpoOHO-pallMOHAIbHbIE YPaBHEHUS




2.2

Pemrats cucreMsl IBYX JIMHEHWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU
U CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SABIIACTCS

JIMHEUHBIM

2.3

Pemrate TexcToBBIE 3adaud alreOpanvecKuM CIocoO0M C MOMOIIBIO
COCTaBJICHUS YpPAaBHEHMS WM CHUCTEMBI JIBYX YPaBHEHHMU C JBYMs

MNEPEMCHHBIMU

24

[IpoBoauTe mpOCTEHIINE WCCIECIOBAHHUS YPAaBHEHHMM U CHCTEM
ypaBHEHUH, B TOM UHCI€ C MPUMEHEHHEM TIpaduuecKux
Mpe/ICTaBICHUH (HalpuMep, yCTaHaBIMBaTh, UMEET JIM YpaBHEHHUE WU

CUCTEMa YpPaBHEHUM PEIlIEeHUs, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemars JIMHEHHEBIE HCPaBCHCTBA, KBaApaTHLBIC HCPAaBCHCTBA,
n300pakaTh PEIICHWe HEPABEHCTB HA YHUCIOBOW MPSIMOM, 3alHMCHIBATh

PEIICHUE C ITIOMOIIBIO CUMBOJIOB

2.6

Pemarh cHCTEeMBl JIMHEWHBIX HEPABCHCTB, CHCTEMBI HEPABEHCTB,
BKITIOYAIOIME KBaJPaTHOE HEPAaBEHCTBO, HW300pakaTh pEUICHHE
CUCTEMbl HEpaBEHCTB Ha YMCJIOBOI MpsSMOM, 3alMChIBATh PELICHHUE C

IIOMOIIIBKO CHMBOJIOB

2.7

Hcnonb3oBaTh HEpaBeHCTBA MPH PEIICHUN PA3IMYHBIX 33124

OyHKIMU

3.1

PacrosHaBate  (YHKIMH  HM3YY4EHHBIX  BHAOB.  IlOKa3bIBaTh
CXEMaTHUYECKH PACIIOIOXKEHUE HA KOOPAMHATHON IJIOCKOCTH IPpad)uKOB
¢byukuui Buga: Y=kX, y=kx+b, y=k/X, y=ax?+bx+c, B 3aBucumMocTu ot

3HaueHUH K03(pPUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIUI

3.2

[Toka3piBaTh CXEMATHYECKH PACIOJIOKEHHE Ha  KOOPIMHATHOU
IUIOCKOCTH TpadukoB GyHKUUN Buaa Y = VX, Y = |X| U ONHUCHIBATh

CBOMCTBa QPyHKIUI

3.3

Crpouth M wu300paxaTb CXEMaTH4YeCKU TpaduKU KBaJpaTUUHBIX
(GyHKLUH, ONUCBIBATH CBOMCTBA KBAJIpaTHUHBIX (GYHKIMH IO MX

rpadukam

3.4

Pacno3HaBate KBaJpaTW4Hyl0 (QYHKIHIO 1O ¢opMmyne, MNPUBOIUTH
NpUMepbl KBAJPAaTHUHBIX (DYHKIMH M3 peasbHOM XKHU3HH, (DU3HKH,

TrE€OMETPUH




ApupmeTrueckas 1 reOMeTpruYecKas Mporpeccuu

4.1

Pacnio3naBate apuMETHYECKYIO0 i TEOMETPUUECKYIO ITPOTPECCHH MPH

pa3HBIX crioco0ax 3aaaHus

4.2

BEINONHATE BBIYMCICHUS C HUCMOJB30BaHUEM (GOpMYI N-TO YiIeHa
apu(METHIECKOW U T€OMETPUYECKON MPOrpeccHid, CyMMBI MEPBBIX N

YJICHOB

4.3

N300pakaTs WiICHBI MOCIEIOBATEIHHOCTH TOYKAMH HA KOOPIMHATHOU

TIIIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHMCJIOBBIMHU ITOCJICOAOBATCIBHOCTIAMMU, B
TOM YHCJIC 3aJadyu H3 peaHBHOﬁ KHU3HHU (C HCIIOJIB30BAHHUEM

KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUIN)

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKLUHU OCTPBHIX YIJOB, HAXOJIUThH C UX
IIOMOIIIBIO PA3JIUYHBIE 3JIEMEHTHl MPAMOYTOJIBHOIO TPEYTOJbHHUKA
(«pemreHue  MPSAMOYTOJBHBIX  TPEYroibHHKOB»). Haxomuts  (c

MOMOIIBIO KAJIbKYJIATOPA) AJTUHBI U YIIIbI 17151 HETAOIMYHBIX 3HAYCHUH

6.2

[Tonb3oBatbes dbopmynamu MpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JJISi HAXOXKJIEHUS COOTHOIIEHUMN

MCKIAY TPUTOHOMETPHUICCKUMHU BEIIMUYMHAMUA

6.3

Hcnonb3oBath TeOpemMbl CHHYCOB M KOCHHYCOB JJISi HAXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYroJbHUKOBY),

IIPUMCEHATH UX IIPU PCIICHUH I'COMETPHUICCKUX 3a1a4d

6.4

Bnagers monsTHsIMH TpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX
a5eMeHTOB MoA0OHBIX ¢uryp. Ilonb3oBarbes cBoWcTBaMU MOAOOHS
MPOU3BOJBHBIX (UTYpP, YMETh BBIUUCIATH JAJTUHBI U HAXOJUTh YIIIBI Y
nono6HbIX ¢uryp. IIpuMeHsaTs cBoiicTBa MOAOOHS B MPAKTHUYECKHUX
3ajayax. YMeThb MpPHUBOAMTH MNpPHUMEpPhl MOJOOHBIX (uryp B

OKpYyKarouemM Mupe

6.5

ITonp30oBaThCs TEOpEMaMH O TIPOU3BCACHUU OTPE3KOB XOpHA, O

IMPOU3BCACHUUN OTPE3KOB CCKYIIUX, O KBAApaTeC KacaTeJIbHOMN

6.6

ITonp30oBaThCs BCKTOpAaMH, IIOHUMATb HUX FCOMCTpI/I‘-IeCKI/Iﬁ n

(1)I/I3I/I‘-IGCKI/II‘/’I CMBICJI, IIPUMCHATL UX B PCHICHUU TCOMCTPHUUYCCKUX U




¢usnveckux 3amad. [IpuMEHATH CKalspHOE MPOU3BEIECHHE BEKTOPOB

I HAXOXKACHUA IUIMH U YTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IVIOCKOCTH, NPHUMCHATL €ro B

PEIICHHUU TCOMCTPHUICCKUX U MPAKTUYCCKUX 3ada4

6.8

Biagetp DOHATMAMHM  NPaBUIBHOTO  MHOTOYI'OJIBHMKA,  JJIMHBI
OKPYXXHOCTH, JUIMHBl AYI'M OKPY)KHOCTH M paJuaHHOM Mephl yria,
YMETh BBIYMCIATH IUIOMIAAL Kpyra M ero yacrted. IIpumensars

MOJIYYCHHBIC YMCHUA B MPAKTUYCCKUX 3aJavdax

6.9

Haxoautb ocu mim LeHTpbl CUMMETPUH (QUTYp, IPUMEHSATH IBHKEHUS

IIJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpumeHsTh mNONyYyeHHBbIE 3HAHUS HA [paKTHKE —  CTPOUTH
MaTeMaTH4eCKHe MOJIENH JAJs 3a/ad peajbHOW KU3HM U MPOBOJUTH
COOTBETCTBYIOILIME BBIUMCICHHUA C MPUMEHEHHEM TNoJao0us U
TPUTOHOMETpUUECKUX GYHKIUN (TOJB3ydach, TJ€ HEoOXO0IUMO,

KaJIbKYJIITOPOM)

BeposiTHOCTh 1 cTaTuCTHKA

5.1

W3Bnekarb u mpeoOpa3oBbIBaTh MHGOpPMAIUIO, MPEACTABICHHYIO B
pa3IMYHBIX HCTOYHHMKAX B BHJAE TaOmuL, AuarpamM, TIpadukos,

MPEACTABIATH JaHHBIC B BUE TaOIUIl, AMarpaMM, rpadpuxon

5.2

Pemate 3a/laduyd OpraHu30BaAHHBIM nepe6op0M BApUAHTOB, a4 TAKXC C

HCIIOJIBb30BaHHUCM KOM6HHaTOpHBIX IIpaBuJI 1 METOO0OB

5.3

Hcnonp30BaTh OIMCATEILHBIC XapaKTCpUCTUKK  1JI1  MaCCHUBOB
YUCJIIOBBIX [JAaHHBIX, B TOM 4YHCJIC CPCIAHUC 3HAYCHUA W MCPBI

pacCcCuBaHus

5.4

Haxoguts yacToThI 3HAYECHUH M 4YacTOTHI CO6BITI/I$I, B TOM 4YHUCIC

IMOJIB3YACH pE3yJIbTaTaMU HpOBe,I[éHHBIX I/ISMepeHI/Iﬁ n Ha6J'IIo,Z[eHPII>i

5.5

Haxoauts BEPOATHOCTU CHy‘I&ﬁHBIX COOBITHI B N3YYCHHBIX OIIbITAX, B
TOM HYHCJII€E B OIIbITaX C€ PaBHOBO3MOXHBIMU 3JIEMCHTAPHBIMHA
CO6LITI/I$IMI/I, B CCpUiX HUCIIBITAHUN 110 IepBOro ycriexa, B CCPpHUAX

ucnbeiTaHui bepryum

5.6

HNmeTh npeaACTaBJICHUC O CJ'Iy‘-I&fIHOfI BCJIMYMHC U O PACHpPCACIICHUN

BEPOSITHOCTEN




o.7

Nmerts mpencraBieHue 0 3aKOHE OOJBIIUX YUCENT KaK O MPOSIBICHUH
3aKOHOMEPHOCTU B CIydalHOW M3MEHYMBOCTH U O pOJIM 3aKOHA

0O0JIBIINX YMCEIl B IPUPOJIE U OOIIECTBE




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

5 KITIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 HarypainbHble uncna u Hyab
11 Harypanpaoe umcno. Psn Harypameubix umcen. Ywcno 0. MzoOpaxkeHue
' HaTypaJIbHbIX YHMCEJ TOUYKaMU Ha KOOPJAWHATHOM (UUCI0BOM) NpsAMOM
19 [Tosunnonnass cucrema cuuciaeHus. PuMmckas ©Hymepanus. JlecsaTuyHas
' CUCTEMa CUHMCIICHUS
13 CpaBHeHHE HaTypalbHBIX YUCEN, CPABHEHHE HATYpPaJIbHBIX YHCEN C HYIEM.
' OxpyriieHne HaTypajbHbIX YHCET
CrnoxeHue, BBIMUTaHUE, YMHOKEHHUE U JIEJICHUE HaTypaibHbIX uncen. CBOMCTBO
14 HyJAsl TP  CIOKEHWH, CBOWCTBA HYJAS M €AWHUIBI TpPH yYMHOXKEHHHU.
' [lepemectutensHOE W cOYeTaTeIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXKEHHUSI, pacipeieIUTeIbHOE CBOUCTBO (3aKOH) YMHOKEHHUS
L5 Wcnonb3oBanue OykB Juist 0003HAUEHHS HEU3BECTHOI'O KOMIIOHEHTA M 3aIlUCH
' CBOWCTB apu(PMETHUUECKHUX ACHUCTBUI
Jenutenn w KpaTHbIE 4YMCIIA, pa3iokeHUWEe Ha MHOxuTenu. IIpocteie n
1.6 coctaBHble uucna. [lpusHaku aenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 Crenenb C HaTypaJbHBIM IIOKa3aTejieM. 3alucCh 4YKCIa B BHUJAE CYMMBI
' pa3psAIHBIX CIaraeéMbIxX
YucioBoe BbIpakeHHE. BblunciaeHue 3HAYEHUN YHUCIOBBIX BBIPAKEHUH,
18 NOPSAOK  BBINOJHEHUs JelcTBUM. Vcnosib30BaHMe TIpU  BBIYHUCIEHUAX
' MEPEMECTUTENIBHOTO M COYETAaTeIbHOIO CBOMCTB (3aKOHOB) CIOXKEHUS U
YMHOKEHUS, PACIPEIEIUTEIIBHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBinenrie o ApoOM Kak crmocoOe 3amucCH  YacTH  BEIUYHHBIL.
OObikHOBeHHBIE pobu. [IpaBunbHbBIe M HempaBUIbHbIE Opoou. CMelnaHHas
2.1 IpoOb, MpeACTaBIeHUE CMELIAHHOW JpoOu B BHUJE HEMPAaBUIBHOU ApOOH U
BBIJICJIEHUE LEJI0OM 4YacTH 4YMciaa M3 HenmpaBuwiIbHON apobu. M3obpakeHue
npoOelt ToukaMy Ha YMCIOBOM MpsMoit
25 OcHoBHoe cBoiicTBO apobu. Cokpaimienue apooeii. [IpuBenenue apodu k

HOBOMY 3HameHaTento. CpaBHeHHe Apodeit




CrnoxeHne ¥ BbIUMTaHUE poOel. YMHOXKEHHE U JiefieHne ApoOeil, B3auMHO-

23 obpartabie 1pobdu. HaxokIeHue 4acTH meoro U MeNIoro Mo ero 4acTu
Hecstnunas 3amuck npobeit. IlpencraBieHue necsITHYHONH ApoOu B BHIE
24 oObIkHOBEeHHOH. M300pakeHue NEeCATHYHBIX ApPOOel TOYKaMHU HA YHCIOBOM
npsimoii. CpaBHEHHE AECATUYHBIX IpoOei
25 Apudmernueckne JEHCTBUS C  JecITHUYHBIMEH JapobOsmu. OxpyrieHue
' JECSITHYHBIX IpoOeit
3 Pemenue TeKCTOBBIX 337124
3.1 Perienne TeKCTOBBIX 3a7a4 apu(PMETHIECKUM CITOCOOOM
3.9 Pemenne normueckux 3amad. Pemenue 3amayd mepeOOpoM BCeX BO3MOMKHBIX
' BapuaHTOB. M criop30BaHMe MPU PEIICHUH 3a/1a4 TaOJUIl U CXEM
Pemenne 3amau, comepkammux 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEIMYUHBI:
33 CKOPOCThb, BPEMs, DPACCTOSHHUE, IIEHY, KOJHMYECTBO, CTOMMOCTh. EIWHUIIBI
' M3MEPEHUs: MacChl, 00bEMa, IIEHBI, PaCCTOSHUS, BPpeMEHHU, CKOPOoCTH. CBs3b
MEXIY CIUHUTIAMH U3MEPCHHSI KaXKJIOW BEITUIHHBI
3.4 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraneHne TaHHBIX B BUJIE TAOJIHII, CTOJIOYATHIX AUArpaMM
4 Harnsanas reomerpus
Harnsnubie npeacraBienus o ¢purypax Ha IJIOCKOCTH: TOUKA, MpAMasi, OTPE30K,
4.1 Jqyd4, Yroji, JIOMaHasi, MHOTOYTOJIbHHK, OKPYKHOCTb, Kpyr. Yron. Ilpsmoi,
OCTpbIH, TYNION U pa3BEPHYTHIN YIJIbl
JlivHa oTpeska, METpUYECKUE €IUHUIIbI JJIMHBL. J[JTMHA JIOMaHOU, IepUMETp
4.2 MHOTOYTOJIbHUKA. M3MepeHne u TMOCTPOEHHE YIJIOB C  IOMOIIbIO
TpaHCIIOPTHUpA
43 Harnsanueie npencrtaBieHus o ¢Gurypax Ha IUIOCKOCTU: MHOTOYTOJIbHUK,
' MPSIMOYTOJIbHUK, KBAJPaT, TPEYroJbHUK; O paBEHCTBE (QUTYD
N3o00paxkenue ¢uryp, B ToM umciae Ha kietdaroi Oymare. Iloctpoenue
W KoH(urypauuii u3 yacted NOpsAMOH, OKPYKHOCTH Ha HEIMHOBAHHOW W
' knetyaroir  Oymare. Mcmonb3oBaHHMe  CBOWCTB  CTOPOH U YITIOB
MPSMOYTOJIbHUKA, KBaJpaTa
[Mnomaas nOpAMOYrodbHUKA W MHOTOYTOJBHUKOB, COCTaBJICHHBIX U3
4.5 NPSIMOYTOJIbHUKOB, B TOM uucie (uryp, u300paxEHHbIX Ha KJIETYaTOU
Oymare. EquHUIBI M13MEpEeHUS TUIOMIAAN
4.6 Harnsgasie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIHI




napajienenunen, Ky0, MHOTOrpaHHHKH. M300pakeHue mpocTeHImx
MHOTOIpaHHUKOB. Pa3BépTku kyba u mapamnenenunena. Co3nanue Mojaenen

MHOTOTPaHHUKOB (M3 OyMarw, TMpOBOJIOKH, IUIACTUIMHA U  JPYrux

MaTepHuaoB)
47 O0bEM TPSIMOYTOJIBHOTO Tapajuienenumnena, kyoda. EguHuinesr usmepeHus
' 00béMa
6 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 HarypaneHbie uncia
ApubdmMernueckre IEHCTBHS ¢ MHOTO3HAYHBIMHA HATypaJIbHBIMH YHCIAMHU.
UucnoBble BBIPpAKEHHUS, MOPANOK JCWCTBHM, HCIOJIb30BAHUE CKOOOK.
1.1 Hcnons3oBanue MpH BBIYUCICHHUSIX TMEPEMECTHTEIIBHOTO M COYETATEIIHHOTO
CBOWCTB CJIOKEHHUS MW YMHOXXCHHs, pPaCHpEIeIUTEIIbHOTO CBOWCTBA
YMHO>KEHUS
1.2 OkpyriieHrne HaTypadbHbBIX YHUCENT
13 Jlenutenu u KpaTHBIC YUCIIA, HAUOOJIBIINNA OOIIMNA IETUTEh U HAMMEHBIIIEE
' oburee kpatHoe. [IenMMOCTh CyMMBI U TPOU3BEICHUS
14 Jlenenue ¢ ocraTkoM
2 Hpobu
21 OOBIKHOBEHHAsE JpOoOb, OCHOBHOE CBOWCTBO JpOOM, COKpAIllCHHE IpOOCi.
' CpaBHEHHE U YIOPSA0YMBAaHKE IpoOeit
. Pemenue 3amay Ha HaxoKJIE€HUE YACTH OT LIEJOrO U IIEJIOr0 MO €ro YacTH.
' JlpoGHOE 4Kco Kak pe3ynbTar AeeHus
23 [IpencraBienne necATUYHOW [poOM B BUAE OOBIKHOBEHHOHW Jpodu
' BO3MOYKHOCTbH MPEACTaBIECHUSI OOBIKHOBEHHOM APOOH B BUIE NECATHUHOM
Jecstuunpie apoOM M MeTpuyeckas cucrema wmep. Apudmernyeckue
24 JNEUCTBUS M YHCIOBBIE BBIPAXKEHHS C OOBIKHOBEHHBIMH M JIECATUYHBIMU
IpoOsiMu
25 OtHomenue. JleneHne B JaHHOM OTHOIIEHWH. Macmtab, MPOMOPIHUSL.
' [IpuMeHeHne nponopurii pU pelIeHnH 3a1a4
26 [Tonsatue npoueHTa. BeiunciaeHne npoueHTa OT BEIMYMHBI U BEJIMYUHBI TIO €€

IPOLCHTY. BLIpa)KCHI/IC MPOLCHTOB NCCATHUYHBIMU )IpO6HMI/I. Pemenue 3amau




Ha ITPOLICHTHI. Bblpa)KeHI/Ie OTHOIICHUA BCJIMYMH B IPOLCHTAX

3 [lonoxurenpHble U OTPULIATENBHBIE YUCIIA
[TonoxurensHble U oTpuLaTeiabHble uucia. Llensle yucna. Moaynp uucna,
3.1 reoMeTpuuecKkas HMHTepIperanus Moayns uucia. M3o0OpaxeHue uucen Ha
KOOpAMHATHOM npsiMoit. UucnoBsie mpoMexxyTku. CpaBHEHUE YUCEI
3 Apudmernueckue JEHCTBUS C TOJOXKHUTCIBHBIMH W OTPHUIATSILHBIMU
' yycliaMu
[IpssmoyronpHas cuctemMa KOOpJIuHAT Ha miockocTd. KoopauHaTel TOUKH Ha
3.3 IUIOCKOCTH, abcmucca u  opawnHara. [loctpoenne Touek W ¢Guryp Ha
KOOPJMHATHOM MIOCKOCTH
4 BbykBeHHbIE BEIpaOKEHUS
[Ipumenenne OykB 1 3alMUCH  MaTEMaTHYECKHX  BBIpAXEHUH U
a1 npenioxenuii.  CBoiicTBa  apudmeTnueckux  jAelcTBUi.  BykBeHHbIE
' BBIPAKEHUSI U YUCJIOBBIE TIOJICTAHOBKU. byKBEHHBIC PAaBEHCTBA, HAXOXKICHHE
HEU3BECTHOTO KOMIIOHEHTA
4 ®opmynbl, GopMyabl MEpUMETpa U IUIOHIAAM NPSMOYroJIbHUKA, KBaJpara,
' 00bEMa mapasuienenureia u Kyoa
5 Pemrenne TekCcTOBBIX 3a1a4
5.1 Pemenne TeKCTOBBIX 33724 apu(PMETHIECKUM CITOCOOOM
5 Pemenune normueckux 3amay. Pemenue 3amad nepeGopomM BceX BO3MOMKHBIX
' BapHaHTOB
Pemenune 3amad, copep:Kamlux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIUYHHBIL:
CKOPOCTb,  BpeMs,  pacCTOsiHHME, IIeHa, KOJUYECTBO,  CTOMUMOCTb,
5.3 MIPOU3BOIUTENBHOCTD, BpeMs, 00bEM paboThl. EqUHUIBI H3MEepeHHs: MaccChl,
CTOMMOCTH, PACCTOSIHUS, BpPEMEHH, CKOpOoCTH. CBS3b MEXKIy €IUHUIAMU
M3MEpEeHUs KaXJI0! BEITMYUHBI
£ 4 Pemenue 3amauy, CBSI3aHHBIX C OTHOILIEHHEM, MPOMOPIHOHATIBLHOCTHIO
' BEJIMYMH, IPOIEHTAMHU; PEIIEHNE OCHOBHBIX 33/1a4 Ha APOOH U MPOLICHTHI
EE OneHka W MpPUKHUIKA, OKpyrieHue pe3ynabTata. CocTaBieHHE OYKBEHHBIX
' BBIPAXXEHUM MO YCIOBHUIO 33Ja4H.
£ 6 [IpencraBieHre JaHHBIX C MOMOIIbIO Tabmui ¥ guarpamm. CronbuaTbie
' auarpamMmbl. UTeHUE KPYroBBIX JHarpamMm
6 Harnsgnas reomerpus
6.1 Touka, mpsAmas, OTPE30K, Jy4, YroJ, JIOMaHas, MHOTOYTOJbHUK,




YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT

Bzaumuoe PAaCIIOJIOKCHUE [OBYX IMPSAMBIX Ha IUIOCKOCTH, IapalJICIIbHBIC

0.2 HpsIMbIE, IEPIIEHIUKY/ISIPHBIE TIPSIMbIE
6.3 W3mepenue paccTosHUi: MEXIy JIBYMS TOYKaMH, OT TOUYKHM JO IPSAMOH,
' JUIMHA MaplIpyTa Ha KBaJIpaTHOU CeTKe
6.4 W3mepenue 1 nocTpoeHue yriioB ¢ MOMOILIbIO TPAHCIOPTUPA
65 Buabl TpeyroapHHKOB: OCTPOYTOJIBHBIM, INPSAMOYTOJIbHBIM, TYIOYTOJIbHBIMH,
' paBHOOEIPEHHBIN, pABHOCTOPOHHUI
66 UYerbipéxyroabHuK. IIpsSMOyrosbHUK, KBajpaT: HCIOJIb30BAaHUE CBOMCTB
' CTOPOH, YIJIOB, AUArOHAJICH
N300paxkenne reoMeTpuyeckux (UIyp Ha HEJIMHOBaHHOW Oymare c
6.7 WCIIOJIb30BAHUEM  LHUPKYJS,  JIMHEWKH,  YTOJbHHKA,  TPaHCHOPTHpA.
[TocTpoenus Ha kieT4yaroii Oymare
6.8 [lepuMeTp MHOTOYTOJIHHUKA
6.9 [TonsiTre miomanu GUrypsl, €IMHULBI U3MepeHus miomaau. [Ipubnmkénnoe
' U3MepeHue miomanu Guryp, B ToM 4ucie Ha KBaJpaTHOH ceTke
6.10 [TpubmmxEHHOE U3MEPEHHE TTTUHBI OKPY>KHOCTH, TUIOMIAIN Kpyra
6.11 CummMmeTpusi:  LIeHTpasibHasi, oceBas W 3epkanbHas.  [locTpoenue
' CUMMETPUYHBIX (pUryp
Harnsanueie IIPEICTaBICHUS 0 IIPOCTPAaHCTBEHHBIX ¢burypax:
napajenenunes, Kyo, npusma, nupamuia, KOHyC, LMJIMHAP, Wap U cdepa.
6.12 N3o06paxxenue  mpocTpaHcTBeHHbIX  ¢uryp.  Ilpumepsl  pa3Béprok
' MHOTOTPAaHHUKOB,  LWIMHIpa W KOHYyca. Cozpanne  mogneneut
IIPOCTPAHCTBEHHBIX (GUryp (M3 Oymaru, NMpOBOJIOKH, IUIACTUIMHA U JIPYTUX
MaTepHaoB)
6.13 [Tonsitne 06bEMa, enuHUIBI U3MepeHUs: 00béma. OOBEM MPAMOYTOIBHOTO
. napajienenumnena, Kyoa
7 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
1 Yucna u BBIYMCIEHUS
1.1 JlpoOu OOBIKHOBEHHBIE W JECATUYHBIE, MEPEX0]] OT OJHOM (OPMBI 3aMUCH




npobeit k apyroil. [loHsTHE palMOHANBLHOTO 4YHCIA, 3alUCh, CPaBHEHUE,

YIOpAAOYUBAHUEC PALIMOHAJIBHBIX YHUCCII

ApudpmeTrnueckue NelCTBUS ¢ PallMOHAIBHBIMU YuciIaMu. Pemenue 3amay u3

L2 peaJIbHOM MPAKTUKHU HA YacTH, Ha IpoOu

13 CreneHp C HaTypaJbHBIM TOKa3aTeJeM: OIpeaesieHHe, MpeoOpa3oBaHue
' BBIPAYKEHUI Ha OCHOBE OIPEAEICHUS, 3aUCh OOJIBIINX YHCET

v [IponieHThI, 3aMUCh MPOLEHTOB B BHIE ApOOH U IpoOHM B BUJE MPOLECHTOB.
' Tpu ocHOBHBIE 3a/1a4M HA MPOLIEHTHI, PELICHHUE 3a/1a4 U3 peaIbHOU MPAKTUKU

L5 [IpumeHeHre TpPU3HAKOB JEIMMOCTH, pa3joKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YU CEI

16 PeanpHble  3aBUCMMOCTM, B TOM  4Mciae TmpsMas U oOparHas
' MPOMOPLIUOHAIBHOCTH

2 AnreOpandecKue BRIPAKCHHS

91 [IepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS ¢ EPEeMEHHOU. JlomycThmble
' 3HAYEHUS IEPEMEHHBIX

25 [IpencraBieHre 3aBUCUMOCTH MEXAYy BEIMYMHAMU B BUIE (DOPMYIHIL.
' Boruncnenus no gopmynam

23 [IpeoOpa3oBanrie  OYyKBEHHBIX  BBIPQKEHMH, TOXKIECTBEHHO  pPaBHbIE
' BBIpAXKEHUS

24 CBoiICTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIEM

25 OpnHounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. CiiokeHHe, BBIUUTAHHE,
' YMHO>KEHUE MHOTOYJIEHOB

26 @opMyIbl COKPAIIEHHOTO YMHOKEHHUA: KBaJAPaT CYMMBI M KBaJpaT pa3HOCTH.
' @opmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOrOYIE€HOB HA MHOKUTEIN

3 VYpaBHeHus

31 VYpaBHeHHe, KOpEHb YypaBHEHUs, IMpaBwia IpeoOpa3oBaHUS YypaBHEHHUS,
' PaBHOCUJILHOCTh YPaBHEHU

39 JluneliHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YHUCIO KOPHEW JIMHEHMHOIO
. YPaBHEHUS, PELICHUE JINHENHBIX YPABHEHUN

33 CocraBieHMe ypaBHEHUI IO YCIIOBHIO 3aJa4yd. PeleHue TEKCTOBBIX 3a/1ad C
. IIOMOIIIBIO YPAaBHEHUIN

3.4 JIuHeliHOe ypaBHEHUE C JBYMS MIEPEMEHHBIMU U €ro Ipaduk

35 Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs II€pEMEHHbIMH. Pemienue

CHUCTEM ypaBHeHI/Iﬁ crocoooM NOACTaHOBKHM. HpI/IMCpBI pemieHud TCKCTOBBIX




3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU

4 Koopaunats! u rpadpuku. OyHKkuuu
4.1 Koopaunara Touku Ha npssMon
49 Hucnossle TPOMEKYTKH. PaccTosiHue MeXAy ABYyMs TOUYKAMHU KOOPAUHATHOU
' IpsIMOM
43 [IpsimoyronpHast cucrema koopauHat, ocu OX m Oy. Abcmucca u opauHaTa
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTHU
44 [Ipumeps! rpadukos, 3aaaHHbIX GopMmyiaamu. UTeHue rpadukoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Honstne ynkuunu. I'papuk pynxnun. CroiicTBa QpyHKIMI
4.6 Jluneitnast pynkuus, e€ rpaguk. I'papuk pynkuun y = [x|
47 I'padmueckoe pemieHne JMHEHHBIX YpaBHEHMH W CHCTEM JIMHEWHBIX
. YpaBHEHUH
6 I'eomerpust
HauansHele nmonstus reomerpun. Touka, nmpsmasi, OTPE30K, JIyd. Yoy Buasl
6.1 yriioB. BepTukaibHble W CMexHbIE yribl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaiiensHOCTh U NEPIEHUKYISIPHOCTD MPSAMBIX
6.9 Cummerpuunble  Qurypbl. OCHOBHBIC CBOWCTBA OCEBOW CHMMETPHH.
' [Ipumepbl CMMMETPHUH B OKPYXKarOIeM MUPE
6.3 OcHOBHBIE NOCTPOEHHS C IMOMOIIBIO LUPKYJId W JIMHEHKH. TpeyroybHUK.
' BeicoTta, Meauana, GuccekTpuca, X CBONCTBA
6.4 PaBHOOEIpeHHBII M PaBHOCTOPOHHUW  TPEYroJibHUKW. HepaBeHCTBO
' TPEYTrOJIbHUKA
65 CBoiicTBa M HpU3HAKU PABHOOEAPEHHOIO TpeyrojbHUKa. I[lpu3Haku
' PaBEHCTBA TPEYrOJILHUKOB
. CBolicTBa M IPU3HAKYU NApAJUIEIBHBIX NPsAMBIX. CyMMa yriioB TpEeyroJbHHKA.
' Buemnue yriel TpeyrojbHuKa
[IpsmoyroneHblii  TpeyrojJbHUK. (CBOWCTBO MeIUaHbl IPSIMOYTOJIBHOTIO
6.7 TPEYrOJbHUKA, MpPOBENEHHOW K TuUnoTeHy3e. IIpusHakum paBeHCTBa
. MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYronbHBINA TPEYroJbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, TeopemMa o OomnbineM yriae u Oonbliell CTOpoHE

TPECYrOJIbHUKA. Hepnequ/IKmep 1 HaKJIOHHas




6.9

I'eomerpuueckoe MmecTto TO4YeK. buccekrpuca yrma U cepeaUHHBINA

MEPIEHUKYIIAP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK

6.10

OxkpyXHOCTb U Kpyr, XoplJa M JAUaMeTp, HuX cBoilcTBa. BzaumHoe
pacroJioKEHHEe OKpYKHOCTH U mnpsmoi. KacarenbHas u cekymas K

OKPY>KHOCTH

6.11

OKPY)KHOCTI), BIIMCaHHad B YTOJI. Bhoucannas m ommcanHas OKPYXHOCTHU

TPEYroJIbHUKA

BeposiTHOCTE 1 cTaTUCTHKA

5.1

[IpencraBnenue naHHBIX B BUJE TAONHII, AUArpamM, rpa@uKoB. 3anoHEHHUE
TabMUL, YTEHHWE W TOCTPOEHUE AMarpaMM (CTOJIOMKOBBIX (CTOJIOUATBIX) U
KpyroBbix). YreHue rpadukoB pealbHbIX MHpolieccoB. l3Bneuenue
nHopMalMy M3 auarpaMM M TaOJdMIl, HCIOJb30BAaHHUE W HHTEpIpeTalus

JTAaHHBIX

5.2

OnucarenpHasi CTaTUCTUKA: cpelnHee apupMeTHYecKoe, MeIuaHa, pa3Max,
HauOoJbllIee M HAaUMEHbIlIee 3HaUeHHs Habopa YMCIIOBBIX JaHHBIX. [IpumMepst

CIIy4ailHON U3MEHYMUBOCTH

5.3

CrnydaifHbI SKCIIEPUMEHT (OTBIT) W CiydaitHoe coObITHEe. BeposTHOCTh U
gactoTta. Poilb MallOBEpOSITHBIX M TMPAKTHYECKH JIOCTOBEPHBIX COOBITHH B

npupoe u B oOuiecTse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEH

5.4

I'pad, Bepmmnua, pebpo. Crenenp BepmmHbL Yuciao pédbep M cymMmapHas
crerieHb BepimH. [Ipeacrasienue o cBssHoctr rpada. Lenu u nukisl. [lytn
B rpadax. OO0xom rpada (ohnmepoB 1yTh). llpencraBmenue 00

opueHTupoBaHHOM rpade. Pemenne 3anad ¢ nomonibio rpadon

8 KUIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

1

Yucaa 1 BEIYUCICHUS

1.1

KBangpatHblif kopeHb u3 uucina. IloHsaTHe 00 uHppanMOHATIBHOM 4YHCIIE.

I[eCHTI/I‘IHLIe HpI/I6J'II/I)KeHI/IH HPpPpaHOHAJIbHBIX YUCCIT

1.2

CpoiicTBa apudMeTHUeCKUX KBaJPaTHBIX KOpPHEW W UX NpPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH U BBIYMCIECHUSAM. JefiCTBUTENbHbIE

qucia




1.3

Crenens ¢ 1eqbIM [TOKa3aTeneM U €€ cBoiicTBa. CTaHgapTHas 3alllch YKcia

2 AnreOpandecKkue BEIPaKCHUS
2.1 KBagparHslii TpEXUWIEH, pa3JIoKEHUE KBAJAPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpandeckast 1po6b. OCHOBHOE CBOWMCTBO anredpandeckoit Apoou
2.3 CrnosxeHue, BEIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 ParnmonanbHbIe BEIpaXKEHUS B X TPe0Opa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, Qopmyna KOpHEH KBaJApaTHOTO YPaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [pocteiimme qpoOHO-paMOHATIBHBIE YPAaBHEHHS
I'paduueckas MHTEpNpETaNdsl YPaBHEHUN C IBYMS MIEPEMEHHBIMH M CHCTEM
3.4 JMHEWHBIX YpaBHEHUW ¢ ABYMS NEpeMEHHBIMU. [IpuMepsl pelieHus cucteM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU
3.5 Pemrenne TeKCTOBBIX 337124 aNTreOpandecKuM CIocoO0OM
3.6 YucnoBbie HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM MTepeMeHHOM
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMepEeMEHHON
4 DyHKIIUU
i1 [Honstne ¢ynkuu. OO6nacTh ONpENENeHUs W MHOXKECTBO 3HAYCHUIt
' ¢dbyaknun. CriocoObl 3a1aHus GYHKITAN
4.2 I'paduk pynkiuu. UreHue cBorCTB (HyHKIMH MO €€ rpaduKy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIMIUX peaTbHbIE TPOIECCHI
a4 OYHKIMM, OINHUCHIBAIOIIME NPSIMYH0 M OOpaTHYIO MPOMOPIUOHAIBHBIC
' 3aBUCHUMOCTH, UX TpaduKu
4.5 Oynkumu y =x?,y = x3
4.6 Oyukumu Yy = [IX, Y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH
6 I'eomerpus
6.1 UYerplpéxyrosbHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA




6.2

[IpsiMOyroabHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA

Tpaneuus, paBHOOOKast Tparnemus, e€ cBoiicTBa U npu3Haku. [IpsmMoyroabHas

6.3
Tpaneuus
6.4 Meron yaBoenus menuanbl. LlenTpanbHas cummerpud. Teopema Paneca u
' TeopeMa O MPOTMOPIIMOHAIBHBIX OTPEe3Kax
6.5 Cpennue TMHUYU TpEyrojabHUKa U Tpanenuu. LlenTp macc TpeyrojibpHuKa
66 [Momobue TpeyrompHUKOB, KoOd(h¢unuent momodus. Ilpusnaku mompoOus
' TpeyroJbHUKOB. [IpuMenenne moo0us mpyu penieHuu MPaKTUYECKUX 3a1a9
6.7 @opmynbl A8 IUIOMIAAM TPEYroJbHUKA, MapajjenorpaMma, pomba H
' Tpanenuu
6.8 CpoiictBa momazel reomerpuueckux ¢Guryp. OTHoOIIEHHE IUIOIIaei
. MoA0OHBIX Uryp
6.9 Brruncnenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu peneHun
' MPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOTO yIjia MPsSIMOYTOJBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPHYECKHUE
¢dbyakun yrimos B 30°, 45° u 60°
6.1 Brnucannble ¥ IEHTpalbHbBIE YIIIBI, YrOJ MEXIy KacaTelbHOW U XOpaoil.
' VYTIbl MEXIY XOpJIaMU U CEKYITUMU
6.13 Brnucanubie 1 OnMcaHHbBIE YETHIPEXYTOJILHUKHI
6.14 B3anmHoe pacnosiokeHue JByX OKpykHocTei. KacaHue OKpyKHOCTEH.
' OO1ue kacaTelbHbIE K ABYM OKPYKHOCTSIM
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBneHue JaHHBIX B BHJIC TAOJIHII, TUarpaMM, IpapuKoB
£ 5 MHOXecTBO, 9JEMEHT MHOXECTBa, MOJAMHOXecTBO. Ormepanuu Haj
' MHO>KECTBaMHU: 00bEIMHEHHE, TIEPECeUCHHE, OTIOTHEHUE
£ 3 CBoiicTBa onepaluil HaJy MHOKECTBAMHU: TIEPEMECTUTENILHOE, COUETATENBHOE,
. pacnpenenuTenbHOe, BKIOUEHUS
£ 4 Hcnonb3oBanue rpaduueckoro MpeaCTaBICHUS MHOKECTB JUIS OMUCAHHS
. peanbHBIX MPOLIECCOB U SBJICHUI, IPU PEIICHUU 3a/1a4.
EE N3mepenue paccenBaHus NaHHBIX. Jlucriepcusi U cTaHJApTHOE OTKIOHEHUE

YHCJIOBBIX Ha60pOB. I[I/Ial"paMMa pacCcCuBaHuA




DnemMeHTapHbIe COOBITHS CiiydailHOTO onbiTa. CiydaiiHbie  COOBITHSL.

BepostHoctu  coObITHIL. ONBITEI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH

> coOpitusiMu.  Ciydaiinelii  BeIOOp. CBSI3p MEXKIYy MAJIOBEPOSTHBIMH U
IPAKTUYECKU JJOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa J1epeBbEB: E€AMHCTBEHHOCTb IIyTH, CYLIECTBOBAaHUE
o.7 BUCSTYEH BEPIUIMHBI, CBSI3b MEXIy YHCIOM BEepIIMH U uuciiom péodep. [IpaBuio
yMHOeHUs1. Penenne 3a1a4 ¢ momoIbto rpagos
[IpoTuBomnonoxusie coObiTHs. Juarpamma Oitnepa. OObenuHeHHe U
5.8 nepeceueHne coObiTHl. HecoBMecTHble coObITHS. DoOpMmyna CIIOKEHHS
BEPOSITHOCTEN
5.9 VYcnosHas BeposiTHOCTB. [IpaBuio ymHoxeHus. HezaBucumblie coObITUS
[IpencraBnenne HSKCrepUMeHTa B BHJE JepeBa. PemieHue 3amad  Ha
5.10 HAaxO0’KJICHHE BEPOSATHOCTEN C MOMOUIBIO JIEPEBA CIYYallHOTO HKCIIEPUMEHTA,
JuarpaMm Juiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BIYUCICHUS
11 PanionanbHble yncna, HppalMoOHATIbHBIE YWCIA, KOHEYHbIE M OECKOHEYHBIE
' JeCITUYHbIE POOH
MHO0k€ecTBO AeUCTBUTEIBHBIX YUCEI, ICHCTBUTENIbHbIE YHCIa KaKk OECKOHEUHbIE
12 JecsITUYHbIe Apoou. B3auMHO 0/IHO3HAYHOE COOTBETCTBHE MEX]Y MHOKECTBOM
. JEHUCTBUTENBHBIX YHCE U KOOPAUHATHOM NpsiMoil. CpaBHEHHE IEHCTBUTENbHBIX
qucen
1.3 Apudmernueckue ASHCTBUS C IEHCTBUTEIbHBIMH YUCIaAMU
W3mepenus, npuOImxeHus, oleHku. Pazmepbl 00bEKTOB OKpPY’KaloOIIero MHpa,
14 JUTUTENBHOCTh TPOLECCOB B OKpyxatouieM wmupe. IlpubnmxénHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh NMpuOmmxkeHus. Okpyrinenue uucein. [Ipukuaka u omeHka
pE3yIbTAaTOB BBIUYMCIICHUN
2 VYpaBHEHMS U HEPAaBEHCTBA
2.1 YpaBHEHMSI C OAHOM NIEPEMEHHON




2.2

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUM, CBOJAIIMXCS K JIMHEHHBIM

2.3 KBagparHoe ypaBHeHue. Perienue ypaBHeHUN, CBOIAIIUXCA K KBaJAPaTHBIM

24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelieHHMs ypaBHEHUH TpeTbed U
' YeTBEPTOU CTENEHEN Pa3JIOKEHUEM Ha MHOKHUTEIN

25 Pemmenne n1poOHO-paliMOHANBHBIX YpPaBHEHHI

2.6 Cucrembl ypaBHEHUH

2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU H €r0 Tpaduk

2.8 Pemenne cucrem IByX JTUHEHHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU

29 Pemienue cucrteM NByX ypaBHEHHMH, OJHO U3 KOTOPBIX JIMHEHHOE, a JPYroe —
' BTOPOM CTENIEHU

2.10 I'padmueckas nHTEpHIpeTaLls CUCTEMBI YPaBHEHUI C IBYMsI IEpEMEHHBIMU

2.11 Pemrenne TeKCTOBBIX 33724 aNTreOpandecKuM CIocoO0oM

2.12 UucnoBble HEPABEHCTBA U UX CBOICTBA

2.13 Pemenne nuHeHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON

2.14 Pemenue cucteM TMHEMHBIX HEPABEHCTB C OJTHOM EPEMEHHOM

2.15 KBanpartHbeie HepaBeHCTBa

216 I'papuueckass mHTepnpeTanys HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIByMs
' IIEPEMEHHBIMHU
3 DyHKIIUA

31 KBagpatnunas ¢ynkuus, e€ rpadguxk u cpoiictBa. I[lapaGona, KOOpIMHATHI
' BEPLIMHBI 1apadoJIbl, 0Cb CUMMETPUU 11apaldoJIbl

3.2 I'paduku Gynxiwmii y=Kx, y=kX+b 1 ux cBoiictBa

3.3 I'paduxu Gyrkuii y=K/X, y = X3 1 ux cBoicrea

3.4 I'paduku QyHkuuMii , U UX CBOMCTBA
4 YucnoBele NOCIEN0BATENBHOCTH

41 Omnpenenenue U crnocoObl 33JaHusl YUCIOBBIX IOCIIEA0BaTEIbHOCTEH. 3ajaHue
' MOCIIEI0BATEIbHOCTH PEKYPPEHTHOH hopmyroit u popmyioii N-ro uieHa

42 Apudpmernueckas mporpeccus. Dopmynasl N-ro  uwieHa apUpMeETHUECKOM
. IIPOrPECCUH, CYMMBI IIEPBBIX N YIECHOB

43 I'eomerpuueckas mnporpeccud. @opMyabl N-ro 4jieHa TIe€OMETPUYECKON
' IIPOrPECCUN, CYMMBI IIEPBBIX N YIEHOB

44 N3o00paxkxeHue wieHOB apu(PMETHUECKOM U TIeOMETPUYECKOM MporpeccHii

TOYKaMU Ha KOOPJAMHATHOM INIOCKOCTH. JIMHENHBINA U 3KCIIOHEHIIUATIBHBIA POCT




4.5

CnosxHbI€ POLIEHTHI

6 I'eomerpus
6.1 Cunyc, kocunyc, Taurenc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUIECKOE
' TOXJIECTBO. DOPMYIIBI IPUBEIACHHSI
Pewmrenne tpeyronbHukoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. Pemienue
6.2 MPAKTUYECKHX 32124 C UCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Tpeo6pazoBanme mopoowus. [1og00Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema o ipou3BeICHUN OTPE3KOB XOPJI, TEOPEMBI O TIPOU3BEICHHH OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bexrop, nimHa (MOIyb) BEKTOpPA, COHAMPABIICHHBIE BEKTOPHI,
65 MPOTHBOIIOJIOKHO HAIpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEpaIliK Ha/l BeKTopamMu. Pa3ioxeHne BEKTopa 1mo IByM
HEKOJIJTHHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CKansipHOE MTPOU3BEICHIE BEKTOPOB, IPUMEHEHUE JIIIS
' HaX0XJICHUS JUIUH U YTIIOB
JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTU. Y PaBHEHUS MPSIMON U OKPYKHOCTH B
6.7 KOOpJMHATaX, MepeceuyeHrne OKPYKHOCTEH U MPSAMBIX. MeToJ KOOpIUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JlnvHa okpyxHocTu. ['pagycHas u paguaHHasi Mepa yriia, BBIYUCICHHE UTHH YT
' OKpPY>KHOCTEH
6.10 [Tmomanp kpyra, CeKTopa, cerMmeHTa
611 JIBUKEHUS IIIOCKOCTU ¥ BHYTPEHHUE CUMMETPUU GUTYp (3JIeMEHTapHbIe
' npencrasienus). [lapamnensusiii nepenoc. [loBopot
5 BeposTHOCTh U cTaTHCTHKA
[IpencraBnenue qaHHBIX B BUJE TaONIUIl, AUarpaMM, rpaduKoB, HHTEPIPETALUS
5.1 TaHHBIX. UTeHHEe U MOCTpOeHUe TalIHuIl, JuarpaMm, rpaduKoB Mo pealbHbIM
JTAHHBIM
5.2 IlepecTaHoBKM U (akTOpUa
5.3 CoueTtaHus U YUCIIO COUYETAaHUN
5.4 Tpeyronbpauk [lackans. Pemenne 3aiad ¢ UCmnonb30BaHEM KOMOHMHATOPUKH
- I'eomeTrpuueckas BeposTHOCTh. ClTydaliHbI BEIOOP TOUKHU U3 GUTYPHI HA

TIJIOCKOCTH, U3 OTPE3Ka U U3 NYT'H OKPYKHOCTH




5.6 Wcneitanue. Yenex u Heynada. Cepust UCTIBITAHUN JI0 IEPBOTO ycIexa

5.7 Cepus ucnbitanuit bepnyinu. BepositHocTi cOOBITHI B C€pUM UCTIBITAHUN
' bepnymim

5.8 CrnyyaiiHas BeIMYMHA U pacpeielieHue BEpOATHOCTEN

5 g Maremarnueckoe okuAaHue U qucrepcus. [Ipumepsl MareMaTnyeckoro
' 0>KMJIaHHSI KaK TEOPETUYECKOI0 CPEIHErO 3HAYCHUsI BEJITMYMHBI

510 Maremarnueckoe 0KUAAHUE U TUCIIEPCUs CIIydYalHON BEJIMYMHBI «UYHCIIO
' YCIEXOB B CEpUH UCIIBITAaHUN bepHymum»

511 [Tonsartue o 3akoHe OosbIIUX ynceln. Mi3MepeHne BeposiTHOCTEHN ¢ ITOMOTIIBIO

yacToT. Posib 1 3HaueHue 3akoHa OOJIBLINX YKCE B IPUPOJIE U 001IeCTBE




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

Bunenxun H. 5., Koxos B.U., UecnokoB A.C., Anekcanapona JI.A., MaremaTtuka 5 kiacc (2
yactu) «M3narensctBo «lIpocBemennue»

Bunenxun H. 5., Koxos B.U., UecnokoB A.C., Anekcanaposa JI.A., Maremaruka 6 kiacc (2
yactu) «M3narensctBo «lIpocsemienney;

Mepsnsik A.T'., Tlomouckuii B.b., SAxup M.C.; nox penakuueii [Tomonsckoro B.E. MatemaTuka,
6 ximacc, OOIIEeCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO "M3natenbckuit nentp BEHTAHA-
I'PAD"; Aknonepnoe o6mectBo "U3narensctBo [Ipocsenienue";

MakapsrueB FO.H., Munmrok I'.H., HemmkoB K.1., CyBoposa C.b., Maremaruka. Anredpa 7
KJacc, 6a3oBbiit ypoBeHb «M3natenscTBo «IIpocBemienuey;

Mepsnsik A.T'., Ilomouckuii B.b., SAxkup M.C.; mon penakuueit [lononasckoro B.E., Anre6pa, 7
kJacc, OOIIecTBO ¢ OTpaHUYEHHOM 0TBeTCTBEHHOCTHIO "M3narenbckuii nentp BEHTAHA-
I'PAD"; AkimmonepHoeoOmiecTBo "M3narensctBo [Ipocsemienue”;

MakapsraeB FO.H., Munmiok I'.H., Hemkos K.1., CyBoposa C.b., Matemaruka. Anredpa 8
KJiacc, 6a30BbIi ypoBeHb «3natenscTBO «IIpocBenienuey;

Mepsnsik A.T'., Ilonmouckuii B.b., SAxkup M.C.; non penakuueit [lononsckoro B.E., Anre6pa, 8
kiacc, OOIIECTBO C OTpaHUYEHHOW OTBETCTBEHHOCTHIO "M3marensckuii nentp BEHTAHA-
I'PAD"; AkimonepHoeoOmiecTBo "M3narensctBo [Ipocsemnienue”;

MakapserueB FO.H., Munmiok I'.H., Hemkos K.1., CyBoposa C.b., Maremaruka. Anre6pa 9
KJacc, 0a30BbIi ypoBeHb «M3aarensctBo «IIpocBerienney;

Mepsnsk A.T'., Ilomouckuii B.b., Skup M.C.; mon penakuueit [lononasckoro B.E., Anre6pa, 9
kiacc, OOIIECTBO C OTpaHUYEHHOW OTBETCTBEHHOCTHIO "M3narensckuii nentp BEHTAHA-
I'PAD"; AkimonepHoeobmiecTBo "M3narenscrBo [Ipocsemnienue”;

Atanacsa JI.C., byry3oB B.®., C.b. Kagomnies Maremartuka. ['eomerpus 7-9 knacc, 6a30BbIid
ypoBeHb, «M3natenbctBo «lIpocBemenue

Mepzmsk A.T'., [Tonouckuit B.b., SAxkup M.C.; non pegakuueit [logonasckoro B.E., ['eomeTpus 7
kiacce, OOIIECTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO "M3narensckuii nenHtp BEHTAHA-
I'PAD"; AkimmonepHoeoOmiecTBo "M3narenscrBo IIpocsemnienue”;

Mep3snsax A.T'., Ilononckuii B.b., Slkup M.C.; nox penakuueii [logonsckoro B.E., 'eomerpus 8
kiacc, OOIIecTBO ¢ OrpaHUUYEHHOM 0TBeTCTBEHHOCTHIO "M3natenbckuii nentp BEHTAHA-
I'PAD"; Akmoneproeobmectso "U3narenscrso IIpocsenienue";

Mep3snsak A.T'., [lononckuii B.b., Slkup M.C.; nox penakuueii [logonsckoro B.E., 'eomerpus 9
kiacc, OOIIecTBO ¢ OrpaHUUEHHOM 0TBeTCTBEHHOCTHIO "M3natenbckuit nentp BEHTAHA-
I'PAD"; Akmoneproeobmecto "U3narenscrBo [Ipocsenienue";

Breirouxuii U.P., SAmenko U.B., nox pen. Amenko U.B., Maremaruka. BepossiTHOCTD U



cratucTuka 7-9 xinacc 6a30BbIid ypoBeHb. AKIIMOHEPHOE 001mecTBo «M3marenscTBo
«IIpocsemeHue»

METOANYECKHUE MATEPUAJIBI AJI1 YUUTEJIA

1 Arop byuko E.B., Mep3nsax A.I'., [lononckuit B.b. Cepus Jlunua YMK A. I'. Mep3msixa.
Maremaruka (5-6) Knacc 5 kmacc Ilpenmer Matematuka UsmarensctBo BEHTAHA-TPA®D,
kopnopanus "Poccuiickuil yueOnuk" Bua nponykuun Meroauueckoe nocodue

2 Atop Mep3msik A.I'., ITononckuit B.b., Axup M.C. Cepus Jlunua YMK A. I'. Mep3nska.
Maremaruka (5-6) Knacc 5 kmacc Ilpenmer Matemaruka UsmarensctBo BEHTAHA-TPA®D,
kopnopaius "Poccuiickuil yueOHuk" Bua nponykuuu Pabouast rerpanp 1

3.ABtop Mep3msik A.T'., [lononckuii B.b., fAkup M.C. Cepus Jlunus YMK A. I'. Mepanska.
Maremaruka (5-6) Kmnacc 5 kmacc Ilpenmer Matemaruka UsmarensctBo BEHTAHA-TPA®D,
kopnopaius "Poccuiickuil yaeOnuk" Bua nponykuuun Pabouas rerpaap 2

4.Astop Mep3nsak A.l'., Ilononckuit B.b., PabunoBuu E.M. Cepus Jlunus YMK A. T.
Mepsnska.

Maremaruka (5-6) Kmnacc 5 kmacc Ilpenmer Matematuka UsmarensctBo BEHTAHA-TPA®D,
kopropanus "Poccuiickuit yueOHuk" Hazpanue: [lugakTuyeckue MaTepuaibl

5.ABtop byuko E.B. Cepus Jlunus YMK A. I'. Mepanska. Maremaruka (5-6) Knacc 5 kiacc
[Ipenmer

Maremaruka W3parensctBo BEHTAHA-TPA®, xoprnopauus "Poccuiickuii  yueGHUK"
HazBanue:

KonTtponbHabIe paboThI

6 DeKTpoHHOE yuyeOHOE TTocoOHe K yueOHUKY MaTeMaTukH s S5 kinacca A.I.Mepsnsika u zip. 2

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

"Poccuiickas snekTponHas 1mkosa" (https://resh.edu.ru)
"Coepym" (https://prof-sferum.ru/)
"Vau.py" (https://Ip.uchi.ru/distant-uchi)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O
IMPOLECCA

YYEBHOE OBOPYJOBAHHUE

— JIOCKa MarHuTHAasi C KOOPJIMHATHON CETKOI;

— KOMILJIEKT YePTEKHBIX HHCTPYMEHTOB: JIMHEIKa, TpaHCTIOPTUP, YroabHUK (30°, 60°),
YroJbHUK (45°, 45°), nupKynsb;

— KOMIUJIEKTHI TUTAHUMETPHUECKUX U CTEPEOMETPHUECKUX TeJl (IEMOHCTPALIMOHHBIN U
pa3AaTouHBIN);

— KOMILJIEKTHI JUTsl MOJeNupoBaHus (IiBeTHas Oymara, KapToH, KaJlbka, Kiiel, HOXKHHIIBI,
TJTACTHUIINH).

OBOPYJIOBAHMUE U1 ITPOBEJAEHU S JIABOPATOPHbBIX U TIPAKTUYECKHUX
PABOT



— KOMIIBIOTED;
— MYJIbTUMEIUAIIPOECKTOD;
— MHTEPAKTUBHAS JI0CKA.
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