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[TOACHUTEJIbHA A 3AITNCKA

PabGouass mporpamMMa 1o MareMaTuke [UIsi OOy4alommxcs C 3aJepiKKOu
MICUXUYECKOTO pa3BuTus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011er0 00pa30BaHMS
MOJrOTOBJICHa Ha OcHOBe @DenepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHIapTa ocHOBHOro obmiero obpaszoBanus (Ilpukaz Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHHCTEPCTBOM IOCTUIIMU Poccuiickoit
®eneparum 05.07.2021 1., per. Homep 64101) (mamee — ®I'OC O0O0), IpumepHoii
aJanTUPOBAHHOM OCHOBHOW OOpa3oBaTENbHOW MPOrpaMMbl OCHOBHOTO OOLIEro
oOpa3zoBaHusi OOyYarONIMXCS C 3aJEPKKOM TMCUXUYECKOTO pa3BUTHUSL (0A0O0pEHHOU
pemierneM ®YMO no obmemy obpazoBanuto (mpotokoin ot 18 mapra 2022 r. Ne
1/22)) (manee — ITAOOIT OOOQO 3I1P), [IpumepHoii paboueii mporpaMMbl OCHOBHOTO
oOmero oOpazoBanusi no npeamery «Maremarukay, I[IpuMepHOil mporpamMmbl
BOCITUTAHUS, C YYETOM paCIPEACIICHHBIX MO KjaccaM IPOBEpSEMbIX TPEeOOBaHUHN K
pe3yibTaTaM OCBOCHHS AJaNTHUPOBAHHONW OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMBI
OCHOBHOTO 0011ero 00pa3oBaHUs OOyYalOMUXCA C 3aJEePKKOA ICUXUYECKOTrO
pazButus. B paGoueil mporpamme yuTeHbl UAEH U MOJ0KeHUsT KOHLenIMu pa3BUTHs
MareMaTuyeckoro oopasoanus B Poccuiickon®enepanuu.

O01masi xapakTepucTUKa yueOHoro npeamera «MareMmaTuka

VYueOubiii mpeamer «MaremaTukay BXOJUT B MPEIMETHYHO 00JacTh
«Marematuka u uHpopMatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON
KyJIbTYpbl M JIOTUYECKOTO MBIILIEHUS, (OPMHPOBAHUIO YMEHHUS IMOJIb30BATHCSA
aNropuTMamMM, a TakKe NPHUOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEMHEBHON ku3HM oOydaromuxcs ¢ 3[IP. VYyeOHbII mnpenmeT pa3BUBaeT
MBIIUIEHWE, MPOCTPAHCTBEHHOE BOOOpakeHUe, (YHKUHUOHAIbHYIO TIPaMOTHOCTb,
YMEHUS  BOCIPUHUMATh M KPUTHYECKHM  AHAIM3UPOBATh  HMH(POPMALIHUIO,
MPEACTABJICHHYIO B PAa3JIMYHbIX (pOopMax.

OOyueHue MaTeMaTuke JaET BO3MOKHOCTh pa3BuBaTh y oOyvarouiuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAILHYI0O W WH()OPMATUBHYIO pedb, yMEHUE OTOMpaTh HamOoJiee
HOJIXOJSIINE SI3bIKOBBIE, CUMBOJINYECKUE, T'paUyecKue CpelcTBa sl BhIPAXKECHHUS
CYKJI€HUI W HAaIJIAJHOTO UX MPEACTaBICHUS.

Heo0xoauMbpIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBaHUU
ABisieTCs  o0Ilee 3HAaKOMCTBO C METOJaMU TO3HAHMUA JEHCTBUTEIBHOCTH,
IIPEACTABICHUE O IPEAMETE U METOAAX MATEMATHKH, UX OTJIIMYUNA OT METOJIOB APYTHX
€CTECTBEHHBIX U T'yMaHUTApHbIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTEMAaTHUKU
JUISL pelIeHUs] Hay4YHbIX W NPUKIaJHbIX 3aAad. TakuMm 00pa3oM, MaTeMaTUYECKOe
o0Opa3zoBaHMe BHOCUT CBOM BKJIaJ B (GOPMHUPOBAHKE OOIIEH KYJIbTYphI UeIOBEKA.

N3yuenne maremMaTHKyd TaKXKe CIHOCOOCTBYET ACTETUYECKOMY BOCHUTAHUIO
YeJI0BEKa, TMOHMMAaHWI KpacoThl M H3SLIECTBA MAaTEMaTUYECKHX pPacCyKICHUH,
BOCTIPUSTHIO TEOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus MpeameTy «MaTremaTuka» c
y4eToM 0CcOo0BIX 00pa3oBaTeIbHbIX NoTpeOHOCcTel oOyuatonuxcs ¢ 311P. OBnanenue
y4eOHBIM MpeaMeToM «MaTemMaThkay MpeICTaBIseT OMPEIEICHHYIO CIOXKHOCTh AJIs
yaamuxcs ¢ 3[IP. V obyuarormuxcst ¢ 3[1P Hambornee BbIpakeHBI OTCTaBaHUS B
Pa3BUTUU CIIOBECHO-JIOTHUECKUX (OPM MBIIIICHHUS, TO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KAaTErOPUM MM TPYIHOAOCTYIIHBI. B TOKE€ BpeMs NpU CHEUUATBHOM
oOydueHUM oOOydarluecss MOTrYT BBIIOJHATH 3adaHus 1o aiaroputMmy. OxHu
BOCIIPUMMYMBBI K IOMOIIY, MOTYT BBIIIOJHUTH IEPEHOC HA AHAIOTMYHOE 3aJIaHHE
YCBOGHHOTO crocoba pemieHus. CHUKEHHE Pa3BUTHS MBICIUTENBHBIX ONEpaluid U
3aMEYIEHHOE CTaHOBJICHHE JIOTUYECKUX JACHUCTBHI MPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEPIIAEMbIX Y4€OHBIX NEUCTBUH. Y 00ydaromuxcs 3aTpyAHEHbBI
CUYETHBIE BBIYHMCIICHUS, MPOU3BOAUMBIE B yMe€. B NHUCHMEHHBIX BBIUHUCICHUSX OHU
MOTYT MPONMYCKaTh OJIMH U3 MPOMEXKYTOUHbIX MmaroB. [lpu pabote ¢ 4KMCIOBBIMU
BBIPA)KEHUSAMH, BBIUMCICHHEM WX 3HAYEHUS MOTYT HE YAEpPKUBaTh IPaBUJIbHbBIN
nopsaok AeiictBuid. [lpu ynpoienuu, npeodpa3zoBanuu Beipakenuit yqamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO IIPUHATH PEUIEHUE O IMOCIEA0BATEIBHOCTH BBIITOIHEHUS
nercTBuil. KOHKPETHOCTh MBIILIICHUS OCJOXHAET YCBOCHUS HaBbIKA PEIICHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBbI YpaBHEHUW. M MagomOCTynmHO COBEpIICHHE
00paTUMBIX ONIEPALIHA.

Huskuit  ypoBeHb pa3BUTHS  JIOTHUYECKUX  ONEpauud, HEIOCTaTOYHAas
00OOILIEHHOCTh MBIIUICHHUS] 3aTPYAHSIIOT H3yyeHue TeMmbl «DyHKIUW»: MpU
onpeneneHu (QYHKIUMOHAJIbHOW 3aBUCUMOCTH, IIPU OINUCAaHUU TIpaduyecKoit
CUTYaIINH, UCTIONB3YSI T€OMETPUUECKUH, anreOpandeckuil, GyHKIIMOHAIBHBIN SI3bIKU.
Hepenko yuamnyecst He BUAAT pa3HULBl MEXKIY 00JIACThIO ompezesieHuss QyHKIUU U
00J1aCThIO0 3HAUCHHIA.

Pemienue 3amay coOnpsiKEHO C TPYAHOCTSIMU OQOpPMIIEHUS KPaTKOM 3aIucCH,
IPOBEICHUS aHaJIM3a YCJIOBUS 3a/1a4H, BbIJIEJICHHs CylllecTBeHHOro. O0yyatoniecs ¢
3IIP 3aTpynHstOTCS clenaTh YMO3AKIIOYEHHE OT OOIIEro K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAJbHBIE CIIOCOOBI  PELIEHUS, WHOTJa OIrpaHUYHUBAIOTCS
MaHUMNYJSLHUSAMA C YUCTAMH.

[Ipu wu3yueHuun reomeTpuueckoro wmarepuana oOydawommecs ¢ 3IIP
CTAJIKUBAIOTCS €  TPYAHOCTBIO  JEJNaTh  JIOTUYECKUE  BBIBOJBI,  CTPOMUTH
IIOCJIEI0BATENbHBIE PACCYKACHUA. Helpoynble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUU
MPUBOAMUT K OIIMOKaM B PEHIEHUMH reoMeTpuyeckux 3anad. OOywaromuecs MOTYT
MOJAMEHUTH (POpPMYIly, HEPABUIIBHO MPUMEHHUTH TeopeMy. K cepbe3HbIM ommdkaM B
pelieHnH  3aJa4  [PUBOASIT  HEAOCTATOYHO  PAa3BUThIE  MPOCTPAHCTBEHHBIE
npenacrabiieHus. M CII0)KHO BBITIOJIHUTD YEPTEXK K YCIOBHIO, B TMCbMEHHBIX paboTax
OHM HE MOTYT ITPUBECTU OOBACHEHHE K YEPTEKY.

To4yHOCTB 3alIOMUHAHMS ¥ BOCTIPOM3BEICHHS yUeOHOTO MaTeprasa CHUXKEHBI 11O
IpUYMHE CJa00CTH MHECTUYECKOM JEeSATeNIbHOCTH, CYy>KE€HUus o0bema MaMsTH.
Oo6yuatomumcest ¢ 3I1P TpeOyercss Oosbilie BpeMEHHM Ha 3aKpeIvieHHEe MaTepuarna,
aKTyaJu3auus 3HaHUU 110 ONIOPE IPU BOCIIPOU3BEICHUH.

J1J1 mpeo1oNeHus TPy IHOCTEN B U3y4eHUH yueOHoro npeamera «Marematukay
HeoOXxoaMMa ajanTaius o0beMa M XapakTepa yueOHOTO marepuaia K

5



MO3HABATENbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3[IP. Cnenyer y4yeOHbi MaTepual
IPENOJHOCUTh HEOOJIBIIMMHU MOPUUAMH, YCIOXKHSASI €ro MOCTENEHHO, W3bICKHUBATh
cnocoObl  afanTalMyl  TPYIHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaThb Kak
03HAKOMUTEIIBHBIE; UCKIIFOYATh OTJIEJIbHBIC TPYHBIE TOKA3ATEIbCTBA; TEOPETUIECKUN
MAaTEepUAl PEKOMEHIYETCS M3y4daTb B IPOLECCE IPAKTUYECKOM AESTEIBbHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €OUHCTBO MPAKTHYECKOW MW YMCTBEHHOU
NEATEIbHOCTH Y4YalllUXCd HAa YpPOKaX MaTeMaTHUKHA CIIOCOOCTBYIOT NPOYHOMY U
CO3HATEILHOMY YCBOCHHIO OA3MCHBIX MAaTEMAaTHYECKUX 3HAHUN U YMCHHM.

IICJII/I U 3ada4Y1 U3yIC€HUsA y‘l€6HOI‘O npeameTa «MareMaTukKa»

[IpuoputeTHbIME yensamu 00ydeHus: MaTeMaTuKe B 5—9 Kiaccax sSBISIOTCS:

* (opMUpOBaHUE ILIEHTPAIBHBIX MATEMaTHYECKUX MOHSATUH (YUCIIO, BEJIMYWHA,
reoMerpuueckas  ¢urypa,  IEpeMEHHas,  BEPOSITHOCTb, byHKIUA),
00ecneunBaloIUX MPEEMCTBEHHOCTh M IMEPCHEKTUBHOCTh MAaTEMaTHYECKOTO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* noaBeAcHue oOyyaromuxcs ¢ 3[1P Ha TOoCTyTHOM /1J11 HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MAaTEMATHKU U OKPY’KAIOIIEro MUPA, TOHUMAaHUE MATEMAaTHKU KaK
4acTH OOLIEH KyJbTYypbl YEIIOBEUECTBA;

" pa3BUTHE WHTEIJICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEW OOydYaromuxcs C
311P, no3HaBaTenbHON AKTUBHOCTH, HCCIIEIOBATEIILCKAX YMEHUN, KPUTUYHOCTH
MBILIJICHUS, UHTEPECA K U3YYCHUI0 MaTEMAaTUKH;

* (popMupoBaHue (YHKIHOHATBHOM MATEMATHYECKOW T'PAMOTHOCTH: YMEHHUS
pacno3HaBaTh MPOSIBICHUA  MaTEeMaTUYECKUX  TOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEMN B pEalbHBIX )KU3HEHHBIX CUTYaLUsIX U IIPU U3yYEHUH JPYTUX
y4yeOHBIX MpPEeIMETOB, NPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
(GopMynupoBaTh MX Ha $3bIKE MaTeMaTHUKHM M CO3/l1aBaTb MaTeMaTHYECKUE
MOJIENI, TNPUMEHATh OCBOCHHBI MaTEeMaTHUYECKUM ammapar Uil peuIeHUs
NPAKTUKO-OPUEHTUPOBAHHBIX  3aJ1a4, HHTEPIPETUPOBATH W  OLICHUBATh
[OJIyYEHHBIE PE3YJIbTATHI.

JlocTuKeHHe 3TUX 1eNnel 00ecneunBaeTcs peleHHeM CIEeIyIOIINX 3a0ay.

* dopmupoBaTh y oOyuaromuxcsi ¢ 3[IP HaBbpiku yueOHO-TIO3HaBaTEIbHOU
JESTeNIbHOCTU: IUIAaHUPOBaHWE pPaOOThl, IMOUCK pPaLHUOHAIBHBIX NyTeH ee
BBINIOJIHEHHUS, OCYILECTBIICHUS CAMOKOHTPOJIS;

" CIIOCOOCTBOBATh WHTEIJIEKTYaJbHOMY pa3BUTHIO, (OpPMHUpOBATh KauyecTBa,
HEOOXOUMbIE YETIOBEKY ISl OJHOLICHHOM *U3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MAaTEMATHYECKOW NIEATEILHOCTU: SICHOCTU U TOYHOCTH MBICIIH,
WHTYHULIWHU, TPOCTPAHCTBEHHBIX MPEICTABICHHM, CTIOCOOHOCTH K MPEOI0TICHUIO
TPYAHOCTEM;

* (opMUpOBaTh KIIOUEBbIE KOMIIETEHIIMM YYAIlUXCS B paMKax MpPeIMETHOU
obnactu «Maremaruka U THGOPMATHUKAY,;

" pa3BUBaTh NOHATHITHOE MbIlLIeHUs oOy4aromuxcs ¢ 3I1P;



" OCYILIECTBIIATh KOPPEKIMIO MO3HABATEIBHBIX IpoueccoB ooyyatouuxcs ¢ 3I1P,
HEOOXOAUMBIX Ul OCBOEHHUS IPOrpaMMHOIO Marepuaia Mo YydeOHOMY
MIpEeIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIICHCAIIUU 00pa30BaTEIbHBIX JEPHUIIITOB B
OCBOEHHUU MPEIIIECTBYIOUIETO MPOrPaMMHOTO MaTepuaia y OO0ydaroluxcs C
3I1P 1 HEZOCTAaTKOB B UX MaTEMaTUYECKOM Pa3BUTHH;

" copMHUpPOBATH yCTONUMBBIA HHTEPEC YUAILIUXCS K IPEIMETY;

" BBISBJIATH U Pa3BUBATh MATEMATUYECKHUE U TBOPUECKUE CIIOCOOHOCTH.
OcCHOBHBIE JTMHMM COZEpXKaHUs Kypca MaTeMaTuku B 5—9 kiaccax: «Ywucna u

BBIUMCIEHUSDY, «Anredpa» («AnreOpandeckue BbIpaXEHUs», «YpaBHEHUS U
HEpaBeHCTBA»), «DyHkun», «l'eomerpus» («['eomerpuueckue Gurypel u HxX
CBOMCTBaY, «M3MepeHne reOMETPUUECKUX BEIUUUHY), «BEpOosATHOCTD U CTaTUCTHKAY.
JlaHHbBIE JIMHUU Pa3BUBAIOTCS MapajlielbHO, KaX/1as B COOTBETCTBUHU C COOCTBEHHOU
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JpPYIrOld, a B TECHOM KOHTAKTE H
B3aumozeiictBuu. Kpome »53Toro, ux oOBEOUHSET JIOTMYECKash COCTaBIIAIONIA,
TPaJAULIMOHHO MPUCYIIas MaTEMAaTUKE U MPOHU3bIBAIOIIAs BCE MATEMATHUYECKUE KYPCHI
U cojaepxatenbHble TuHUU. ChopMynnpoBaHHoe B DefepaibHOM TOCYAapCTBEHHOM
00pa3oBaTENbHOM CTAHJIAPTE OCHOBHOTO OOHIEro oOpa3oBaHusl TpeOOBaHUE «YMETh
ONepUpPOBATh MOHATHUIMU: ONPEAEICHNE, AaKCHOMA, TEOPEMA, 10Ka3aTEIbCTBO; YMEHHE
pacno3HaBaTh HUCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, IPUBOAUTH MPUMEPHI H
KOHTPIPHUMEPHI, CTPOUTh BBICKa3bIBaHUS M OTPULAHUS BHICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a ((OpMHUPOBAHHE JIOTUYECKUX YMEHUHN paclpeaensseTcs: o BCEM rojiam
00y4eHHs Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHusI.

Copepxanne o0Opa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM
ocBoeHus [IpumepHoii pabouei mporpaMmbl, paclpeeIEHHBIM 10 To/laM 00y4YeHUS,
CTPYKTYPUPOBAHO TakuM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM
BOIlpocaM  oOydaromuecss  OoOpallaJiich  HEOJHOKPATHO, YTOOBI  OBJIAJEHHUC
MAaTE€MaTUYECKUMH TMOHATUAMH U HaBBIKAMHU OCYILECTBIIOCH IMOCJIEA0BATEIBHO U
MOCTYMATENbHO, C COOMIOACHUEM MPUHLUIA NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOUAJIMCh B OOLIYI0 CHCTEMY MAaTEMaTHYECKUX MPEACTABICHUN OOYy4YaroIIMUXCS C
3I1P, pacmmpss u yriyossis €€, o0pa3ysl MpOYHble MHOXKECTBEHHbIE cBsi3u. OO1ue
eI u3ydeHus yueOHoro npeamera «MartemaTuka» mnpeacTaBieHsl B [IpumepHoit
paboueil mporpamMmmMe OCHOBHOT'O O0IIEro 00pa3oBaHusl.

Oco0eHHOCTH 0TOOPA M aIaNITANMH Y4eOHOT0 MATEPHAJIA II0 MATEMATHKE

OOydenne ydeOHOMY TpenMeTy «MaremaTtuka» CTPOUTCS Ha CO3JaHUH
ONTHUMAJIbHBIX YCIOBUN JI1 YCBOCGHHUS MPOrPaMMHOT0 MaTrepuasia 00ydaroluMucs C
311P. bonwioe BHUMaHUE yaenseTcss oT00py yueOHOro MaTepuaia B COOTBETCTBHUH C
MPUHILIMIIOM JOCTYMHOCTH MpPH COXpPAaHEHHWU 00Iero 0a30BOro YypoBHs, KOTOPBIH
JIOJKEH IO COIePKaHUIO U 00beMy OBITh aIaNTUPOBAHHBIM 17151 oOyyatoutuxcs ¢ 3[1P
B COOTBETCTBHH C HX OCOObIMU oOOpa3oBaTelbHBIMU TOTpeOHOCTSIMH. CremyeT
o0JjerynTh oOBIaZeHHe MmarepuasioM oOydatomumucs ¢ 3IIP mocpenctBom ero
JETaTLHOTO OOBSICHEHHUS C CHCTEMAaTUYECKUM TIOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU
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B MPUMEHEHUU 3HAHWM, HCIOJIB3YysS MPHUEMbl aKTyalu3aluu (BU3yallbHas OIopa,
namsTKa).

[IpumepHas mporpamMmma MHpeycMaTpUBAET BHECEHUE HEKOTOPBIX MU3MEHEHUM:
yYMEHbIIIEHHE 00BheMa TEOPETUUYECKUX CBEJCHHM, BBHIHECEHHE OTACIBHBIX TEM WU
LEJBIX Pa3/esioB B MaTepuabl sl 0030pHOT0, 03HAKOMHUTEIBLHOTO N3YUCHHS.

N3meHeHus nporpamMmsbl B 59 ki1accax

Mamemamuka 6 5 u 6 Knaccax

B o3HakoMUTENBPHOM IUIAHE  M3YYAKOTCA CIEAYIOUNIUE TEMBI:

«Pumckass wymepauus», «PaBuble (uryps», «uimmHap, xoHyc, mapy, «Kyoy,

«IIpssmoyronpHbI napauienenunen», «llepemenienre no KOOPANHATHON MPSIMON»,

«Mopynp uyncna», «UucioBble TNPOMEXYTKH»; «Macmrady (u3ydaercs B Kypce

«I"eorpadusy); «M300paxkenrne reoMeTpudecKux (GUryp Ha HETMHOBaHHOM Oymare c
UCIIOJb30BAaHUEM LHUPKYJSA, JMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
OKpykHOCTHY, «IInomanb kpyray», «Ilapannensubie npsmeie», «lleprneHauKyspHbIe
npsimeie», «OceBast U LIEHTpallbHAasE CUMMETPUN» (M3ydaeTcsl B Kypce F€OMETPHUN);

«beckoHeuHble TEPUOAMYECKUE JAECATUYHBbIE NApoOu. JlecsaTMuHOE NpUOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce aireopsl).

YMEHBIIEHO KOJIMYECTBO YAaCOB Ha CIEAYIOIIME TEMBI: «Penenne nornyeckui
3amauw», «JnuHa otpe3kay, «lllkanbl»y, «PacnpenenuTenbHblid 3aKOH YMHOXKECHUS,
«3anmuch  NpoOM3BEACHUS ¢  OyKBEHHbIMH  MHOXUTensMu», «lloctpoenue
KOH(Urypanuii U3 4dacted NnpsMoi, OKPYKHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare», «Jlenurenu u kpatHble. [IpusHaku nenumocTtn», «Hambonpmmii oOmmii
JeJINTeNb U HauMeHbllee oluiee KpaTHoe. JleIMMOCTh CyMMBbl U TPOU3BEICHUS.
«IIpuBenenue npodu kK HOBOMY 3HamMeHaTtemo», «HaxokeHre yacTu 1eaoro u Leaoro
no ero yactw». «OKpyrieHHe NecATUYHbIX Ipodeit». «Pemenue 3agau nepedbopom
BCEX BO3MOYKHBIX BapHaHTOBY». «CocTaBieHne OYKBEHHBIX BBIPAXKEHUU IO YCIOBHIO
3ajaun». BpicBOOOIMBIIMECS Yachl HCIOJIB3YIOTCS Ha IOBTOpeHUE (B Hadajle U
KOHIIE y4eOHOTr0 ro/ia), Ha u3yueHrue Hanbosee TPyAHbIX U 3HAYUMBIX TeM: B V Kitacce
— Ha pelIeHNe YpaBHEHUH, PUBEICHNUE JPOOU K HOBOMY 3HAMEHATENI0, YMHOXKEHHUE U
JeJieHue JECATUYHBIX JpoOei, u3mepeHue yrioB; B VI kimacce — nelcTBus ¢
MOJIOKUTENbHBIMA U OTPUILIATENIbHBIMU YHCIIAMH, PEIICHUE YPaBHEHUM, CIOKEHUE U
BBIUMTAHHUE YMCETI, COJAEPKAIMX 1ENYI0 U IPOOHYIO YacTh, HA YMHOXEHHUE U JCJICHUE
O0OBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HakOMHUTENBHOM IUIAHE  M3YYAOTCS CIEAYIOIIME TEMBI:
«ppaunonansaeie uncia. [lelicTBuTenbHble ynciay, «CpaBHEHHUE 1€MCTBUTEIbHBIX
quces, apu@METHICCKHE ACHCTBHUS C JEeHCTBUTEILHBIMU uducliaMuy», «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHUW KBajpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUU TPEThEU U YETBEPTOU CTENEHEN PA3TIOKEHUEM HA MHOKUTENN», « DyHKLHS Y

=Vx u ee rpadux», «IlorpemrHoCT, ¥ TOYHOCTh HPUOMIKEHMT», «UeTHblE U
HedeTHble QyHKIHM», «DYHKIHA y=X"», «DyHKIHMA y= ax’, ee rpad¥K U CBOHCTBA.
I'padukn QyHKIHH y=ax’ + N u y=a(x-m)?, «YpaBHEHHE C ABYMS [IEPEMEHHBIMH U €TI0
rpaduky», «I'paduueckuil cnocod pemeHus CUCTeMbl ypaBHEHUI», «300paxeHue



YJICHOB apU(METUUYECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMu Ha KOOPAMHATHOM
IJI0CKOCTH. JIMHENHBIN U SKCOHEHIMAIbHBINA POCT. CI0KHBIE IPOLEHTHI».
YMEHBIIMHO KOJMYECTBO YacOB Ha H3ydyeHUE Tem: «Dopmysibly,
«Jloka3aTrenbCcTBO TOXKAECTB», «JIMHEMHOE ypaBHEHHE C JABYMSI HEU3BECTHBIMI,
«I"paduk nMUHEHHOTO ypaBHEHUS C JABYMs MepeMeHHbIMWY, «I paduyeckoe peiieHue
JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEMHBIX ypaBHEHHI», «CBONCTBA KBAIPATUYHON
byHKIAN.

BricBoOOIMBIIMECS] YaChl MCTIOMB3YIOTCS: IS JIy4Ine mpopaboTku Hanbosee
BAXHBIX TeM Kypca: «Pemienue ypaBHeHHil», «PelieHue cucrem ypaBHEHUID,
«CoBMecTHbBIE AeicTBHS ¢ apoOsimuy, «[IpumeHeHne CBOWCTB apu(METHUECKOTO
KBaJI[paTHOTO KOPHS»; Ha TOBTOPEHUE, PEUICHUE 3a/1a4,[TIPe00pa30BaHNUE BhIPAKEHUH,
a TAK)KE Ha 3aKpEIUICHUE U3YYEHHOI0 MaTepHuaa.

I'eomempusn

OCHOBHOE BHUMaHHE VYACISIETCA NPAKTHUYECKONM HANpaBJIEHHOCTH Kypca,
UCKIIIOYMB U YNPOCTUB HAMOOJIee CIOXKHBIA JUIsi BOCHIPHUATUS TEOPETUYECKHIMA
Marepuai. Ha ypokax reoMeTpum MakCUMaJIbHO UCTIOJIB3YFOTCS HArJIsIHbIE CPEACTBA
oOy4eHwus1, O0JIbIIIEe IPOBOIUTCS MPAKTUYECKUX PA0OT C yJaIllMMUCS, PEIICHHUE 3aad.
Pemenue 3ama4y cTpouTCs MPU MOCTOSSHHOM OOpAIlleHUH K HAIJISIHOCTH — PUCYHKaM
Y 4YepTE)KaM.

O3HaKOMHUTENBHO JATIOTCS TEMBI: «Teopembl 151 JI0KA3aTeNIbCTBO.

AKCHOMBI»,

«Jloka3arenbCTBO OT MNPOTHUBHOrO», «CyIIECTBOBAHHME W  €IMHCTBEHHOCTH
MEPIEHAUKYIISIpa K IpsAMOi», «MeToa reoMeTpudeckux Mect», «MeToa yaBOEHHs
MennansDy, « Teopema Paneca U TeopeMa 0 MPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHUKay, «I3MeHeHne TpUroHoMeTpruYeCKuX (GYHKIUN TPU BO3pacCTaHUU
yriay, «@opMyibl U1 PaJAyCOB BIIMCAHHBIX M OIMCAaHHBIX OKPYXHOCTEMN
IPaBUWIBHBIX MHOTOYTOJILHUKOBY», «YpaBHEHUE NpsMoi», «JIBuxenue», «CBoiicTBa
INBUXEHUs», «TeopeMa 0 MPOU3BEICHUN OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYILIUX, TEOPEMa O KBaJApaTe KacaTeIbHON.

YMeHbIIaeTcs KOJIMYECTBO YacoB HAa U3ydeHue TeM: « CUMMETpUUYHbIE (PUTYPHI.
OcHOBHBIE CBOICTBA OCEBOW CUMMETPUMN», «LIeHTpalibHasi CUMMETPUS»,
«ITapannensubiii mepenocy, «IloBopot», «lIpeobpazoBanue mogobus. Ilomobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33/1aul HA MOCTPOCHUE C TOMOUIBIO
UUPKYJIST W JIMHEWKW», «JleKapTOBbl KOOpIMHATHI HA TUIOCKOCTH», «Pemenue
TPEYroJabLHUKOBY, «Iloobue dhurypy.

BricBoGoiuBIIIMECS YaCchl MCIIOJIB30BAThH HA PEIICHUE 33]1a4 U TIOBTOPEHHE.

Bepoamnocmb u cmamucmuxa

B cBsi3u ¢ TeM, 4TO MaHHBIN KypC BBI3BIBAET HAMOOIBIINE CIOKHOCTH JIJIS
oOyuaroruxcst ¢ 3I1P, cBsi3aHHBIE CO CHIDKEHHBIM YPOBHEM Pa3BUTHSL CJIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 W3y4eHHE JOHKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYITHOM JJIsi YYE€HHKOB Matepuasie. OCHOBHOE BHHMAaHUE CIIEIYET YIAEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUMEM NPOMIACHHOIO MaTepuala, YBEIUYUTH
KOJIMYECTBO YIPAKHEHUW U 3aaHWM, CBA3AHHBIX C MPAKTUYECKOMU JESATEIIbHOCTHIO
oOydJaronmxcsi.



HeoOxomumMo nepecMOTpeTh CcoAepkaHUE TEOPETUUECKOro Marepuaia |
XapaKTEp €ro M3JI0KECHMs: TEOPETHMYECKUMH Marepuaj NPENoJHOCHTH B IIpoLecce
peleHns 3a7a4 WU BBINIOJIHEHUs 33JaHUM HaIJBIIHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJIA M 3allOMHUHAHMS CIOXKHBIX (OPMYII, PEIICHUS HECTaHIApTHBHIX,
TPYROEMKHUX 3aaHUM. P TeM ciielyeT n3y4aTb B 03HAKOMHUTEIBHOM IUIAHE.

[IpumepHas nporpamMma nperocTaBiIsIeT aBTOPY paboueil mporpaMMbl CBOOOTY
B pacIpeleIeHHH MaTepualla 1o 4eTBepTsAM (TpuMecTpam). Pacnipenenenue Bpemenu
Ha H3y4eHHME TEM B TEUEHHE Y4EOHOrO TIoJa CaMOCTOSTENBHO OIPEIEIsIeTCs
o0pa3oBaTeNbHON OpraHu3alreil U 3aBUCUT OT OCOOEHHOCTEH TPYMIBI 00yUYaIOIUXCS
¢ 3I1P u ux ocoObIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUABI AesATeabHOCTH 00yyaromuxcs ¢ 3I1P, 00ycioBiieHHbIe
0co0BIMH 00pa30BaTEeJIbHBIMH MOTPEOHOCTSIMH U 00ecrednBaKOIIUE
OCMBICJIEHHOE OCBOEHHE COIeP:KAHUM 00pa30BaHMsI 1O MPeIMeTy
«MarteMaTuka»

Copepxanue BUIOB neArenabHocTH oOyuwaroumuxca ¢ 3[IP ompenensiercst ux
0CcOoObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMHMO HIMPOKO MCHOJIB3YEMBIX B
OOII OOO o0mux A7 BceX 00y4YalOMMUXCs BUIOB JIEATEIBHOCTH CIEIYET YCUIIUTD
BUIbI EATEIBHOCTH CHEIU(PUUHBIE AJI JaHHOW KaTeropuu JieTel, o0ecrneunBaroniye
OCMBICJIICHHOE OCBOCHHME COJAEpX aHUs O0pa3oBaHMUs 10 TNPEIMETY: YCHIIEHUE
IPEIMETHO-IIPAKTUYECKON JEATENBHOCTH C AKTUBH3aLUUEHd CEHCOPHBIX CHUCTEM;
Yepel0BaHUE BHUJOB JICSITEIIBHOCTH, 3aJCUCTBYIOIIMX pAa3JIUYHbIE CEHCOPHBIC
CUCTEMbI; OCBOEHUE MaTepuaia ¢ OMOpol Ha aIrOpUTM; «IIOIIAroBOCTh» B U3yYEHUU
Marepuaa; UCIOJIb30BAHKUE TONOJHUTEILHON BU3YyaIbHOM OMOPHI (CXEMBbI, I1a0JI0HBI,
OMOpHBIE TaOJMIIbI); PEYEBOM OTYET O MPOLECCEe U pe3ysbTaTe JeATEeIbHOCTH;
BBINIOJIHEHUE CIMELMANBHBIX 3aJaHuii, O0eCNeYMBaIOIINX KOPPEKLHUIO pEeryisiuu
y4eOHO-TI03HABATEIBHOMN IE€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3YJIbTATA.

[IpumepHass Temarnyeckass M TEPMHUHOJIOTMYECKAasl JIEKCUKA COOTBETCTBYET
OOII O0O0.

Hnst oOydaromuxces ¢ 3IIP cyiecTBeHHBIM SIBISIOTCA TMPUEMBbI PabOThI C
JIEKCUYECKUM MaTepuaioM mo mnpeamery. llpoBoautcs crnenuanbHas pabora 1O
BBEJICHUIO B AaKTHBHBIA CIOBapb OOYYaIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHHU.
N3yyaeMble TEpMHUHBI BBOJSATCS HA MOJIMCEHCOPHOW OCHOBE, 0053aTelIbHA BU3yaJIbHAS
NOJJIEPKKA, aJITOPUTMBI pabOTHI C ONIPECIICHUEM, OTIOPHBIE CXEMBI JUIS aKTyalIu3alun
TEPMHUHOJIOTHH.

Mecto yueOHOTro nnpeamera «MareMaTuKa)» B y4eOHOM IIaHE

B coorBerctBUM ¢ ®DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO 0011ero o0pa3oBaHMs y4eOHbIH mnpeameT «MaTemaTHuKa»
BXOJUT B TNpeAMETHYI0 o0nacth «MartemaTuka M uH(OpPMATHKa» U SBISETCS
00s13aTeNbHBIM JJ1s1 u3yueHus. B 5-9 knaccax yueOHbIN ipeamet «MaTeMaTrkay
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TPAJIULIMOHHO M3Yy4aeTcs B paMKax CIeIyHoIIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKJIHOYAsl 3JIEMEHTHI
CTaTUCTUKA M Teopun BeposTHocTel) u «['eomerpusi». Hacrosmel nporpamMmmon
BBOJIUTCSI CAMOCTOSITEIbHBIN YUeOHBIN Kypc «BeposSTHOCTh U CTaTUCTHKAY.

Hacrosieit mporpammoii mperycMaTpuBaeTcs BbIICICHHE B yueOHOM IIJIaHE Ha
M3y4YEeHHE MaTeMaTUKH B 5—6 ki1accax 5 yueOHbIX 4acOB B HEJIENIO B TCUCHHUE KaXKIOTO
roja oOydenusi, B 7-9 kiaccax 6 yuyeOHBIX 4acOB B HEJIEIIO B TEUECHUE KaXI0T0 roja
oOyueHus, Bcero 952 yueOHbIX vaca.

Copepxanne yuebHoro mpenmMera «MartemaTukay, mpeactaBieHHoe BPaboueit
nporpamme, coorBerctByer @I'OC OO0, [IpumepHOit 0CHOBHOW 00pa30BaTEILHOM
oporpaMMe OCHOBHOTO o0miero obOpas3oBanus, [lpumepHONl amanTUpOBAaHHOM
OCHOBHOM  00pa3oBareibHONM MpOrpaMMe OCHOBHOTO oOwmiero oOpa3oBaHMs
oOyyaromuxcs ¢ 3a1epKKON IICUXUYECKOTO Pa3BUTHS.
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PABOYAS I[TPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA»». 5-6 KITACCBHI

Henu u3yyeHust y1e0HOro Kypca

[TpuoputeTHbIME LIEAIMH 00yUEHHUSI MAaTEMaTHUKe B 5—0 Kiaccax sSBISIOTCS:

" [POJOJDKEHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATUN (UHCIIO,
BEJIMUYMHA, FeOMeTpUuYecKas (Qurypa), 00ecCneunBaomuX MNPEEMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa3oBaHus 00y4daromuxcs;

" pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYYarOIIUXCS C
3IIP, mo3HaBaTeIbHOM aKTUBHOCTH, MCCIIENOBATEIBCKUX YMEHHI, UHTEpEca K
U3YYECHHUIO MaTEMATHKU;

* noaseneHue odyyatonuxcs ¢ 311P Ha 1ocTynHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MaTEMaTUKU U OKPY’KaIOIIETO MUPA;

* (popMupoBaHue (YHKIHOHAJIBHOM MaTeMaTH4YECKOW TIpaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTeMaTUYECKHE OOBEKTHI B PEATIbHBIX KU3HEHHBIX CUTYyalUsX,
MPUMEHSATh OCBOEHHBIE YMEHHMS JJI1 pPEUICHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH IOJIYYEHHbIE pe3yibTaThl W OLIEHUBATh HMX Ha
COOTBETCTBHUE MPAKTUUECKON CUTYaLUU.

OcCHOBHBIE JIMHHM COJEpKaHUsA Kypca MaremMaTMKu B 5-6 Kkijaccax —
apudmeTryeckas U reoMeTpuueckas, KOTOpble pa3BUBAIOTCS MapajuIeNbHO, KaX/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCHMO OJIHA OT JIPYTOi, a B
TECHOM KOHTaKTE€ W B3aUMOJCUCTBUU. Takke B Kypce NMPOUCXOAUT 3HAKOMCTBO C
3JIEMEHTaMU aJIreOphl U ONUCATENBHON CTATUCTUKH.

N3ydyenue apudmeTnyeckoro Marepuaja HauYMHAETCS CO CUCTEMaTH3alluu U
Pa3BUTHUS 3HAHUN O HATYpPaJbHBIX YMCIIAX, IMOJIYYEHHBIX B HadaJbHOM Iikoiie. Ilpu
TOM COBEPUICHCTBOBAHUE BBIYMCIUTEIBHOM TEXHUKU U (OPMHUPOBAHHUE HOBBIX
TEOPETUYECKUX 3HAHUW COYETAETCA C Pa3BUTUEM BBIUUCIUTENBHOW KYJIbTYpHI, B
YaCTHOCTU € OOYYEHHEM MPOCTEHIIMM NMpUEMaM MPUKUIKH U OLEHKU PE3YJIbTATOB
BbIUKCIICHNNA. M3ydeHne HaTypalbHBIX YMCEN MPOJ0IKAEeTCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU TOHSTUSIMU TEOPUHU JETUMOCTH.

Hpyroii KpynHblil OJIOK B coepKaHUU apu(PMETHUECKON JTMHUU — 3TO JPOOH.
Hauano u3ydennsi 0OBIKHOBEHHBIX U JECSITHYHBIX APOOE OTHECEHO K 5 Kiaccy. ITo
HEepBbI 3Tall B OCBOEHUM ApoOel, Korga MPOUCXOAMT 3HAKOMCTBO C OCHOBHBIMH
UACSIMH, TOHATUSAMHU TeMbl. llpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOel B
MOJIHOM 00BEME MPENUIECTBYET U3YUCHHUIO JECATUUHBIX Apo0eH, YTo 1eaecoodpa3Ho
C TOYKU 3pPEHUS JIOTUKH W3JIOKEHUS YHUCIOBOW JIMHUU, KOTJA MpaBUia JEHCTBUU C
JNECATUYHBIMH JPOOSMH  MOXHO OOOCHOBaTh YK€ W3BECTHBIMH aJTOPUTMaMU
BBITIOJIHEHUS JEHUCTBUNA C OOBIKHOBEHHBIMHU JIPOOSIMU. 3HAKOMCTBO C JI€CATHUYHBIMU
OpOoOSIMU PACHIUPUT BO3MOXKHOCTH JJII MOHUMAHMS OOYyYarOUUMUCS MPUKIIATHOTO
NPUMEHEHUS! HOBOW 3allUCH MIPU U3YUYEHUU APYTUX MPEIMETOB U MPHU MPAKTHUYECKOM
ucrnoiab3oBaHuu. K 6 kiaccy OTHECEH BTOpOM 3Tam B HM3y4eHUU ApoOel, rje
IPOUCXOJIUT COBEPIICHCTBOBAHUE HABBIKOB CpPaBHEHUsI W MpeoOpa3zoBaHus JIpoOeH,
OCBOEHHE HOBBIX BBIYMCIUTENIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCIIEHU,
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B TOM YHKCJI€ 3HAYEHUHN BBIPAKEHUMN, COJIepKAIIUX U OOBIKHOBEHHBIE, U JIECATUYHBIC
Ipo0u, YCTAaHOBJICHUE CBS3EH MEXKIy HUMHU, PACCMOTPEHUE MPUEMOB pEILICHUs 3a]1a4
Ha apoOu. B Hauase 6 kiacca MpoMCXOIUT 3HAKOMCTBO C TIOHATHEM TPOIICHTA.

OcoOEHHOCTBIO U3YUYECHUS TOJIOKUTEIBHBIX U OTPULIATEILHBIX YUCEN SBJISIETCS
TO, YTO OHU TAK)KE MOTYT PaCCMaTPUBATHCS B HECKOJILKO ATanoB. B 6 kiacce B Hauase
m3yueHusi Tembl «llonmoxuTenbHble W OTPUIATEIBHBIE YKCIA» BBIJACISETCS O]
tema «Llenble yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIIbHBIMUA YHUCIAMU
U JICUCTBUSIMU C TIOJIOKUTEIbHBIMA U OTPUIATEIbHBIMA YHUCJIAMU MPOUCXOAUT Ha
OCHOBE COJEP)KATEIBHOIO IMOAXO0Ja. OJTO I03BOJSET HA JOCTYIIHOM YpPOBHE
MO3HAKOMUTH YYAIINXCS IPAKTUYECKU CO BCEMU OCHOBHBIMU MTOHATHUSIMU TEMBI, B TOM
Yyyclie U C MpaBUJaMU 3HAKOB MPU BBIMOJHEHUH apU(DMETHUUECKUX JEHCTBUHM.
N3yuenue paioHaNbHBIX YUCET HAa 3TOM HE 3aKOHUUTCA, a OYyJeT MpPOJOJIKEHO B
Kypce ajireOpbl 7 Kilacca, 4YTO CTaHeT CIAEAYIOIIUM MPOX0JI0M BCEX MPUHIUITUATBHBIX
BOIIPOCOB, TEM CaMbIM pa3/ielieHne TPYIHOCTEN 00JierdaeT BOCIpUITHE MaTepuana, a
pacmnpeesieHue BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH MTPUOOPETAEMBIX HABBIKOB.

[Ipn 00yyeHuM penieHuIo0 TEKCTOBBIX 337ady B 5—O6 Kiaccax HMCMOJIb3YIOTCA
apupmMeTdeckue Npueémsal peiieHus. TeKCTOBbIE 3a7jauu, pellaeMble IpU 0TpabOTKe
BBIUHMCJIMTEIBHBIX HAaBBIKOB B 5—6 KJIaccax, pacCMaTPUBAIOTCS 3aJa4d CJIEAYIOIINX
BUJIOB: 3aJaud Ha JIBIDKEHUWE, HAa YacTH, Ha TMOKyNKU, Ha padoTry u
IPOU3BOJIUTENIBHOCTh, HAa MPOLIEHTHl, HA OTHOLIEHUA W mponopuuu. Kpome Ttoro,
oOydJaromniecs 3HaAKOMSTCS ¢ MpUEMaMU pPEIIeHUs 3a7ad MepedopoM BO3MOMKHBIX
BapUAHTOB, y4yaTcsi paboTaTh ¢ MHGOpMAIIME, MPeCTaBICHHON B (hopMe TaOIHI] K
IUarpaMM.

B paboueii mporpamme mnpeaycMOTpeHO (OPMUPOBAHUE MPOIEIECBTUYCCKUX
anreOpanuyeckux TMpeAcTaBleHUd. bykBa Kak CHMBOJ HEKOTOpPOrO 4YHCIa B
3aBUCHMOCTH OT MAaTE€MAaTH4YE€CKOIO0 KOHTEKCTa BBOJMTCS IOCTENEHHO. bykBeHHas
CUMBOJIMKA ITUPOKO MCIIONB3YETCS MIPEKIE BCETO JJISl 3aIMMCH OOIINX YTBEPXKICHUN U
IpeayioKeHnid, GOpPMyJ1, B YACTHOCTH JIJIsl BBIYMCIICHUSI TEOMETPUYECKUX BEJIIUYUH, B
KAueCTBE «3aMECTUTENS» YHCIIA.

B kypce «Marematuku» 5—6 KJIaccoB MpE/CTAaBI€HA HArJsaHAs T'€OMETpHs,
HampaBJIiCHHasT Ha  pa3BUTHE OOpPAa3HOTO  MBINLIEHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, H300pa3UTEIbHBIX YMEHUN. DTO BAXKHBIN dTAll B U3YYCHUH T€OMETPUH,
KOTOPBIM OCYILECTBISIETCS Ha HAIVISIAHO-MPAKTUYECKOM YPOBHE, OINHPAETCS Ha
HarJIAIHO-00pa3Hoe  MbIIIIeHHe oOydJaronuxcs. bonblias poyib  OTBOJIUTCS
NPAaKTUUYECKOM  JESATEIbHOCTH,  OMbITY,  3KCIEPUMEHTY,  MOJIEIUPOBAHUIO.
OOyuaromuecss 3HAKOMSITCS C TEOMETpUYECKHMMH (UTypaMH Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(PUTYpAIUsIMHU, y4aTcs M300pakaTh MX Ha
HEJIMHOBAaHHOW W KJIETYaTOW Oymare, pacCMaTpPHBAIOT MX MPOCTEHIHe cBoWCcTBa. B
poriecce M3yUYeHHs HarJIsAHON T€OMETPUM 3HAHUS, MOJTYyUYCHHbIC O0yJaroUMMUCS B
Ha4yaJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.
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MecTo y4e0HOro Kypca B Y4eOHOM ILIaHe

CornacHo yueOHOMYy IUIaHy B 5—6 KilaccaX H3y4yaeTcsl MHTEIPUPOBAHHBIN
npenMer «MaremaTHKay, KOTOpBIM BKIIOYaeT apuMETHYecCKuid wmaTepuan u
HaTJIHYI0 TEOMETPHUIO, a TAKXKE MIPOINEACBTUUECKUE CBEICHUS U3 alNreOpbl, JIEMEHTHI
JIOTMKHU W Ha4yajia ONUCATEIbHON CTATUCTHUKH.

VY4eOHbIll TUIAaH HA U3YYEHHE MAaTEeMAaTHKU B 5—6 Kilaccax OTBOAUT HE MEHee 5
y4eOHBIX YacOB B HEJIEIIO B TEUEHUE KaXKJI0TO Troja oOydeHusi, Bcero He MeHee 340
y4eOHBIX YacCOB.

Conep:xkanue yueOHoOro kypca (mo rogam o0y4eHmus)

5 KJIACC

Hamypanovnsie uucna u nynp

Hartypanenoe umcio. Psa nHarypanbabix uuncen. Yucno 0. M3oOpaxeHue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBON) MIPSIMOMA.

[To3unmonHas cucrema CcuUuclieHus. Pumckas Hymepayus Kak npumep
HEeNO3UYUOHHOU cucmempl cuucienusn’. JlecaTuaHas CUCTEMa CYHCIICHHS.

CpaBHeHrE HATypaJIbHBIX YHCEN, CPABHEHHE HATYPAJIBHBIX YHCENI C HYJEM.
Cnioco0bl cpaBHeHHSI. OKpyTIIEHHUE HATYpalbHbIX YUCEIL.

CrioxeHre HaTypalbHBIX YUCEN; CBOMCTBO HYJIA MPHU CIOKEHUU. Brruntanue
Kak JeiicTBue, oOpaTHOE CIOKEHUIO. YMHOXEHHE HaTypaJlbHbIX UYMCEN; CBOMCTBa
HyJIA U €IMHULIBI IPH YMHOXEHHUH. JleeHne Kak AeicTBUe, 00paTHOE YMHOXKEHHIO.
KomrionenTsl  gelicTBui, CBsA3b  MexAy HuMH. [IpoBepka  pesynbraTa
apupmernyeckoro neiicteus. llepeMecTuTenbHOE W COYETATENBHOE CBOMCTBA
(3aKOHBI) CIIOKEHUSI M YMHOXEHUS, pacnpeoerumensHoe CE80UCME0 (3aKOH)
VMHOMICEHUS.

Hcnonb3zoBanne OykB J71s1 0003HAUECHHUS HEM3BECTHOIO KOMIIOHEHTA W 3alHCH
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

Jenumenu u xpamuvle uucna, pasioKEHHE Ha MHOXuUTenu. lIpocteie u
cocTaBHbIe uuchna. [lpusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ 0CTaTkoM.

Crenenp ¢ HaTypaJIbHBIM IOKAa3aTENEM. 3aluCh 4YHUCIAa B BUIAE CYMMBI
Pa3psIHBIX CIAracMbIX.

HucmoBoe BbIpakeHUE. BpluMcCiieHME 3HAYEHUWA YHUCIIOBBIX BBIPAKECHUN;
MOPANOK  BBINIOJHEHUS  JAEUCTBUM.  Mcmonb30BaHME  OpPU  BBIYMCICHUAX
NEPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOXKEHUS,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

podu

[IpencraBinenue o gapoOu Kak crocobe  3amucu  YacTH  BEJWYUHBI.
OObikHOBEHHBIE ApoOU. [IpaBuibHbIE U HepaBWIbHBIE ApoOu. CMelianHas ApoOb;

1
321605 " 1aJ1€€ KYpCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IMTPOBOAUTCA B O3HAKOMUTECILHOM ILJIaHE. Ilemaror
CaMOCTOATEIIBHO OIPEACIIACT 00BeM n3y4a€Moro Marepua’a.
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Ipe/ICTaBlIEHUE CMEIIAHHOM ApoOU B BUE HEMPABWIBHON APOOU U BbIJIETIEHUE LEION
YacTH YMClia U3 HEeNmpaBWIbHOU Apoou. M300paskeHue apodeit ToukaMu Ha YhCIOBOM
npsmoii. OcHOBHOE cBOWCTBO npobu. Cokpawernue opobeii. Ilpusedenue opoou x
Hosomy 3Hamenameno. CpaBHeHUE ApoOei.

CrnoxxeHue W BbIYUTaHHE ApoOed. YMHOXKEHHE U JeNieHue ApoOeii; B3auMHO-
oOpatHble 1pobu. Haxoowcoenue wacmu yenoeo u yeno2o no e2o 4acmu.

Hecatuunas 3anuch apoOeit. [lpencraBieHune OecITUYHOW ApoOU B BHUJIE
OOBIKHOBEHHOU. M300paskeHne NeCATUYHBIX ApoOeil TOUKaMHu Ha YUCIOBOM MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckne ACHCTBUA C  JACCATHYHBIMUA  JpoOsmu.  Okpyenenue
oecsamuyHvlx Opooel.

PelieHue TEKCTOBBIX 32124

Peiienre TeKCTOBBIX 3a/1a4 apu(METUUECKUM CIIOCO0OM. Peuenue 1oeuueckux
3a0au. PeweHnue 3a0ay nepebopom 8cex 603Mo*CHbIX apuarnmos. VIconb30BaHue IpH
pElIeHUH 3a7a4 TaOJIHI] U CXEM.

Pemenne 3amau, cojeplKamux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHHE; 11€Ha, KOJIMYECTBO, CTOMMOCTh. EIMHUIIBI U3MEPEHUS:
Macchl, 00bEMa, IEHBI; PACCTOSIHUS, BpeMEHHU, CKOPOCTH. CBSI3b MEXKIY €AUHUIIAMU
M3MEPCHUSI KaXKT0W BETUIMHBI.

Pelienre oCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencTaBnenre qJaHHBIX B BUIE TAOJINII, CTOJIOYATHIX JHATPAMM.

Harnsignast reomeTpust

Harnsanele npencraBpienus o Gurypax Ha MIOCKOCTH: TOUKa, MpsiMas, OTPE30K,
Jy4, YroJl, JIOMaHas, MHOTOYTOJIbHUK, OKPY>XKHOCTb, Kpyr. Yroiu. [Ipsmoii, ocTpbIi,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlnnHa OTpe3ka, METPUYECKUE CAMHMIIBI JJIMHEBL. J[TMHA JIOMaHOH, mepuMeTp
MHOTOYTOJIbHUKA. I3MepeHne 1 MocTpoeHre yrioB ¢ MOMOIILIO0 TPAHCIIOPTHPA.

Harmsimaple mpencrtaBiaeHuss o ¢urypax Ha INIOCKOCTH: MHOTOYTOJBHUK;
PSIMOYTOJIBHUK, KBAAPAT; TPEYTOJILHUK, O pageHcmee guayp.

N3o0paxxkenne ¢uryp, B TOM 4HcClIe Ha kietdatoud Oymare. [locmpoenue
KoHghueypayuii u3z yacmeti npsamotl, OKPYICHOCMU HA HEAUHOBAHHOU U KIemyamou
bymace. Vicnonp30BaHue CBOMCTB CTOPOH U YTIIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[lnomans mnpAMOYrodbHUKA W  MHOTOYTOJIBHUKOB, COCTaBIICHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4Hucie (QUryp, M300paXEHHBIX Ha KIeT4aTol Oymare.
Enaununer usmepeHus miomnaim.

Haznaonvie npeocmasnenusi 0 npocmpaHcmeeHHblX Quaypax: npsamoy20ibHblll
napannenenuneo, Kyo, MHo2oepanHuxu. M3zoopasicenue npocmenuuux MHO20SPAHHUKOS.
Pazeépmrku xyba u napannenenuneoa. Cozoanue mooenel MHO20CPAHHUKOS (U3
bymazu, nposooKU, NAACMUIUHA U OD.).

O6vém npsamoy201bHo20 napaiieienunedd, Kyoa. Eounuyv usmepenus oovéma.

6 KJIACC

Hamypaﬂbubte qucia
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Apudpmernueckue AEUCTBUST ¢ MHOTO3HAYHBIMU HATYpaJbHBIMU YHCIIAMHU.
YucnoBsle BBIPAKEHUS, OPSAAOK IEHCTBUM, UCIIOJIB30BaHUE CKOOOK. Mcnonb3oBanue
[P BBIYUCIICHUSAX MEPEMECTUTENBHOTO W COYETATEIBHOIO CBOWCTB CIOXKEHHS U
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceotcmea  ymMHodxceHus.  OKpyIJeHHUe
HaTypaJIbHBIX YUCEN.

JlenuTenu W KpaTHBIC YHCIIA; HAUOONLUWUL 0OWuUll Oerumenb U HauMeHbuiee
obwee kpammuoe. Jleaumocms cymmbl u npousseoenus. [lenenne ¢ 0CTaTKOM.

Jlpoou

OObIKHOBEHHAsT JpoOb, OCHOBHOE CBOKMCTBO JpOOH, COKpaleHue IpoOeH.
CpaBHeHHMe U ymopsAaourMBaHue apoOeil. Pemenune 3amad Ha HaXOXKJIECHHE YacTH OT
[EJIOr0 M 1LEeJoro Mo ero 4vactu. JpoOHoe dYHMCIOo Kak pe3ynbTar AeleHUs.
[IpeacraBnenne aecATUIHOW ApPOOM B BUAC OOBIKHOBEHHOW APOOW M BO3MOXKHOCTH
MIPEACTABICHHUS] OOBIKHOBEHHON APOOM B BHJIE NECATUYHON. JlecaTnuHble ApoOH U
MeTpUYecKasi cuctemMa Mep. ApupMeTHUEeCKHe TEUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMH JIPOOSMHU.

OtHomienue. JleneHne B JaHHOM OTHOIIGHMH. Macwima6b, TPONOPLUSL.
[Iprmenenne nponopuui Npy peICHUH 3a1a4.

ITonsiTue nmpoueHTa. Beluyncienre nponeHTa OT BEJIMYMHBl U BEJIMYUHBI 110 €€
OPOLEHTY. BrlpaxkeHne MNPOLEHTOB JECATHYHBIMH JpoOsimu. Pemenue 3amau Ha
MPOLICHTHI. BhIpa’keHre OTHOLLIEHUS BEJIMYUH B IPOLICHTAX.

Ilonosicumenvnovie u ompuyamensvHole yucia

[TonoxkurenpHble W oTpuuaTenbHble yucna. Llensie uncna. Moodynw uucna,
eeomempuieckas unmepnpemayusi Mmooyaa uucia. V3o0paxeHue uucen Ha
KOOPAMHATHOM NIpsAMON. Yucnoevie npomedxcymxu.

CpaBHeHue uncen. ApupMETHUYECKHE JAEUCTBUS C TMOJIOKUTEIbHBIMU U
OTPULIATEILHBIMU YHCIIAMHU.

IIpssMoyroJsibHasE cucTeMa KOOpAMHAT Ha IUI0cKocTH. KoopanHatel TOuku Ha
IJIOCKOCTH, adciucca u opauHarta. [loctpoenne Touek U Guryp Ha KOOpAMHATHOU
IIJIOCKOCTH.

bykeennuvie evipasicenun

[IpumeneHne OyKB AJid 3alIUCH MAaTEMATUUYECKUX BBIPAKEHUM U MTPEIJIOKECHHI.
CpoiicTBa apu(pMETUUYECKUX ACHCTBUN. byK6eHHvle 6blpadceHusi U YUCI08ble
noocmanoeky. ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmynsl; Gopmynbl IepuMeTpa U IUIOUIAAM NPSIMOYTOJIbHUKA, KBajapaTa, o0véma
napainenenuneoa u Kyoa.

Pewenue mexcmoegwix 3a0au

Pelienne TeKCTOBBIX 3a/1ay apuhMETUYECKUM CIIOCO0OM. Pewienue noeuuecKkux
3a0au. Pewenue 3a0au nepebopom ecex 603MONCHLIX APUAHMOS.

Pemenne 3amay, cogepKalmux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJITUYHMHBL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOMMOCTD; IPOU3BOIUTEIBHOCTD,
Bpems, 00bEM paboThl. EnuHUIBI HM3MepeHus: Macchl, CTOMMOCTH; PAaCCTOSHUS,
BpEMEHU, CKOpOCTU. CBA3b MEXKY €IMHULIAMH U3MEPEHUS KaXK0W BEIIMUUHBI.

Pemenne 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOMOPLIMOHATIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; PEIIeHHE OCHOBHBIX 33]1a4 Ha APOOU U MPOLEHTHI.
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Oyenka u npukuoKa, oxpyeileHue pe3yibmama.

Cocmaenenue 6YKE8EHHbIX 8bIPANCEHUL NO YCI0BUIO 3A0AYU.

[IpeacTraBnenre MaHHBIX C MOMOIIBI0 Tabmuir u guarpamm. CToiOdaTbie
TUarpaMMBbl: YTCHHUE U MIOCTPOCHHE. UTeHHE KPYTOBBIX THarpamMM.

Haznaonasn ceomempus

Harnsansle npencraBinenus o purypax Ha MIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K,
Jyd, YroJi, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KPYT.

Bzaummnoe pacnonoswcenue 08yx npsamulx Ha NIOCKOCMU, NAPALIEIbHbIE NPAMbLE,
nepneHouKyiapHvle npsamvie. VI3MepeHue pacCcTOSHUM: MEXAy ABYMsI TOYKaMU, OT
TOYKH JI0 TIPSIMOIA; JNTMHA MapIIpyTa Ha KBaIPaTHOU CETKeE.

N3meperrie W TMOCTPOCHHWE YIJIOB C TOMOIIBIO TPaHCIOPTHpPA. Bums
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSAAMOYTOJIBHBIN, TYNOYTOJIbHBIM;
paBHOOEPEHHBIH, PaBHOCTOPOHHUHU. YeTsIpEXYTrOJIbHUK, IIPUMEPBHI
YETBIPEXYTOJLHUKOB. [IpAMOYTrONpHUK, KBaJapaT: MCIOJIb30BAaHUE CBOWCTB CTOPOH,
yTJI0B, TUaroHane. Mzobpasicenue ceomempuieckux gpueyp Ha HeIUHOBAHHOU Oymaze
C UCNONBL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHuKa, mpancnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[TepumeTrp MHOTOYTONBHUKA. [ToHATHE MITOMIATN PUTYPHI; €AMHUIIBI U3MEPEHUS
wiomaau. [pubnmxkéaHoe u3Mepenue miomaau Guryp, B TOM YHcCiie Ha KBapaTHOU
ceTke. [Ipubnusicénnoe usmepeHue ONUHbL OKPYIHCHOCMU, NIOWA0U Kpyed.

Cummempus. yeHmpaivHas, ocesas u sepkaivHas cummempuu. [locmpoenue
CUMMEMPUYHBIX Puyp.

Haensonuwvle npedcmasnenusi 0 npocmpancmeenuuvlx gueypax: napaiienienuneo,
Kyo, npusma, nupamudda, KOHYC, UYUIuHop, wap u cepa. Hzobpadicenue
npocmpancmeentvlx gueyp. llpumepsvt pazeépmox MHO202PAHHUKO8, YUMUHOPA U
konyca. Coz0danue mooenel npoCmpaHCmeeHHuvIX ueyp (u3z oOymaeu, NposoJoKuU,
nAACMUIUHA U Op.).

Ilonuamue o6wéma, eounuywvl usmepenuss oovéma. OOvbEM NPAMOY2OJLHO2O
napannenenuneoa, Kyoa.
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PABOYAS ITPOITPAMMA YUYEBHOI'O KYPCA «AJI'EBPA». 7-9 KITACCBI

Henu u3yyenust yueOHOTro Kypca

AnreOpa sBIAE€TCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOW IIKOJBI: OHA
oOecrieuynMBaeT HM3y4YCHUE JPYTrUX JUCIMIUIMH, KaK €CTECTBEHHOHAy4YHOTO, TaK U
TYMaHUTApPHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JIJIsl TPOJIOKEHUSI 00pa30BaHUsI U
B IMOBCEIHEBHOW >XM3HU. Pa3BuTme y oOydarommxcsh Hay4dHbIX MPEICTaBICHUH O
MIPOUCXOKICHUN
M CYIIHOCTH anre0pamdecKux aOCTpakIuid, CIoco0e OTPaKEHUS MaTeMaTHYeCKOU
HAyKOM SIBIIGHUHA M MPOLECCOB B MPUPOJAE M OOIIECTBE, POJM MATEMAaTHYECKOTO
MOJIETMPOBAHUS B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUSI U KAayeCTB MBIIUICHUS, HEOOXOAUMBIX NJisi ajanTaliu B
coBpeMeHHOM 1 poBoM obmiecTBe. M3ydueHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  YMEHHS  HaOdOJaTh,  CpaBHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpebyeT KPUTHYHOCTH MBILUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBAaTh CBOM JCHCTBHUSI U BBIBOJBI, (POPMYIUPOBATH
yTBepxKaeHus. OcBoeHHE Kypca aiareOpbl o0ecrneunBaeT pa3BUTHE JIOTHYECKOTO
MBIIIUICHUSI OOYYalOlUXCA: OHM HCIOJB3YIOT JEAYKTUBHBIE W HWHAYKTHUBHBIC
paccyxieHus, 000O0IIeHHe W KOHKPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anreOpe mpeanojaracT 3HAYUTEIBHBIH OOBEM CaMOCTOSATEIbHOU
NEATEeIbHOCTH ~ OOYYaloIIUXCsi, TIOJTOMY CaMOCTOSITEIbHOE pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBIIETCA peanu3aluedl JesTeIbHOCTHOIO IMPHUHIUIA
oOy4eHHUS.

B crpykrype mporpammbl ydeOHOro Kypca «Anrebpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEpXKaTeIbHO-METOANYECKUE JUHUM: «Yucna u
BBIYHCIICHUS; «ANre0pandecKre BIPaXEHUs»; «Y pPaBHEHUSI U HEPABCHCTBAY,
«OyHKIMmW». Kaxxkaas u3 3TuX coaepKaTeabHO-METOANYECKUX JIMHUM Pa3BUBACTCS Ha
NPOTSHKEHUU TPEX JIET M3YyUYEHUsI Kypca, €CTeCTBEHHBIM O00pa3oM IMeperieTasch U
B3aMMOJICUCTBYS C JAPYTMMH €ro JUHUsAMU. B Xone u3yueHus Kypca o0ydarommumMcs
NPUXOJIUTCS JIOTUYECKH PacCyXJaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBsI3M ¢ 3TUM 11€51ec000pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTWKHU, IPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/iefibl MATEMaTUYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIME  OBJIAJICHUIO  OOyYarOUIMMHCS ~ OCHOB  YHHUBEPCAJIBHOTO
MaTeMaTUYECKOro si3bika. TakuM 00pa3oM, MOKHO YTBEPKIATh, YTO COAEPKATEIHHOM
U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Airedpay» sIBISETCS €ro MHTETPUPOBAHHBIN
XapaxkTep.

Conepxanve JnuHMUM «Yucna W BBIUMCICHUS» CIYXKUT OCHOBOM ISt
TATbHEHIIIET0 M3yYEeHUS] MAaTEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOydYarOIIMXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS TOJH30BATHCS aNTOPUTMaMH, a
TaK)K€ TPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX [JISi TMOBCEIHEBHON
KU3HU. PazBUTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHATbHBIMU U
UppAlMOHATFHBIMU YUCIaMH, (DOPMUPOBAHUEM TPEACTABICHUN O JNEHCTBUTEIHLHOM
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yucie. 3aBeplieHre OCBOECHHUS YUCIOBOM JIMHUM OTHECEHO K CTapllieMy 3BeHY OOIIEero
o0OpazoBaHusl.

Coneprxkanue IByX anreOpanyecKux JUHUN — « AIreOpandecKue BhIPAKEHUS» U
«YpaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOyYaroUUXCs
MaTEMaTUYECKOro amnmapara, HEeOOXOAMMOTro JJid pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IMPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3aJa4y. B OCHOBHOW IIKOJIE
y4eOHbIIl MaTepuan TpyNnupyercs BOKPYT palMOHAIbHBIX BBIpAKEHUU. AlreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATUKHU KaK SI3bIKA JJI1 IOCTPOCHHSI MATEMATUYECKUX
MojieNiel, OMMCaHUsl MPOIIECCOB U SIBIICHUN peanbHOro Mupa. B 3amaun oOydeHwus
anredpe BXOIAT TaKXe JajbHEHIlee pa3BUTHE AITOPUTMHUUYECKOTO MBIIIJICHUS,
HEOOXOJIUMOT0, B YaCTHOCTH, JIJIi OCBOCHHUSI Kypca HUH(POPMATUKH, U OBJIAJICHHUE
HaBBIKAMH JICTyKTUBHBIX paccyxaenuid. [IpeoOpazoBanre CHMBOIBHBIX (HOPM BHOCHT
CBOM crmenmupuYecKuid BKJIAJ B pPa3BUTHE BOOOpPaXKCHHS, CIIOCOOHOCTEH K
MAaTEMATUYECKOMY TBOPYECTBY.

Conepxanue (pyHKIIMOHATBHO-Tpa®UUECKOW JTUHUU HAIEJICHO Ha TMOJIyYCHHE
IIKOJIbHUKAMH 3HaHUM O (DYHKIUAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJENU IS
OTNMUCAHUSI U HCCIEIOBAHUS Pa3HO-00pa3HBIX MPOIECCOB U SIBICHUM B MPUPOJAE U
oOmectBe. M3ydeHune 3TOro mMarepuaia CHOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOlIUXCs
YMEHHUSI UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTENbHBIE CPEACTBA A3bIKA MATEMATUKUA —
CJIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (GOPMUPOBAHUE
MPEJCTABICHUI O POJIM MATEMATUKHU B PA3BUTUU LIMBUIIU3AIUU U KYJIbTYPBHI.

MecTo y4e0HOro Kypca B y4eOHOM ILIaHe

CormacHo yuyebHOMYy TutaHy B /-9 Kilaccax wu3ydaercsi Y4eOHBbIN Kypc
«AnreOpa», KOTOPBIM BKIIOYACT CIEAYIONIME OCHOBHBIE pa3delibl COICpPKAHUS:
«Uucna ® BBIUKACICHUSN», «ANTEOpandecKHe BBIPAKCHUSN», «YPaBHCHHUS W
HEPaBEHCTBa», « DyHKIIUN.

VY4eOHbIN MJIaH Ha U3y4deHUe anredpbl B 7-9 Kiaccax OTBOJUT HE MEHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHHUE KAXKJIOTO roja oOydeHUs, BCEro 3a TpH Toja
oOyuenus — He MeHee 306 yueOHBIX 4acoB.

Copepxanue yueOHOro Kypca (1o rogam o0y4eHust)

7 KJIIACC

Yucna u eviuucnenusn

PanmonaJjibHbIE YHCTIa

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO0]l OT OMHOW (POpMBI 3amucu
npobeit k gpyroit. [loHsaTHe panuMoOHAIBHOTO 4YHCa, 3aluCh, CpaBHEHUE,
VOOPSAIOYMBAHUE  PAIMOHANBHBIX  4uceld.  ApudmeTndeckue  ACUCTBUS €
palMOHAJILHBIMUA YHucIaMU. PellieHue 3aiad w3 peaabHOM MPAKTUKU HA 4acTd, Ha
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poowu.

CreneHb ¢ HaTypaJlbHbIM TOKa3aTelieM: OmpelesieHue, Mpeodpa3zoBaHue
BBIPKEHUI HA OCHOBE OMPEIENICHNUs, 3aITUCh OOJIBIINX YUCEIL.

[IponeHThl, 3anUCh MPOLEHTOB B BUAE ApOOU U ApOoOU B BHUJI€ MPOLIEHTOB. Tpu
OCHOBHBIE 33]1a4¥ Ha MTPOLEHTHI, PEIICHHE 3aa4 U3 PEaIbHON ITPAKTHKHU.

[Ipumenenne  NPU3HAKOB — JEIMMOCTH,  Pa3JIOKEHUE HA  MHOXHUTEIU
HATypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM  4YHCle IpsiMas W oOpaTHas
IPOMOPIIMOHAIEHOCTH.

Anzebpauueckue gviparicenus

IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHHS C IEPEMEHHOU. JlomycTumblie
3HAYCHHS TNEepEeMEHHBIX. [IpencraBieHne 3aBUCUMOCTA MEXAY BEIMYMHAMU B BUJIC
dbopmynbl. Beruucienus no gopmysam.

[TpeobpazoBanrie OYKBEHHBIX BBIPaKEHUM, TOXKIECTBEHHO PABHBIC BBIPAYKEHUSI,
npaBuja MnpeoOpa3oBaHUsl CYMM M NPOU3BEACHHI, MpaBUjia PACKPBITUS CKOOOK U
MIPUBEICHUS TOAOOHBIX ClIaraeMbiX.

CBOIICTBA CTENEHH C HATYPAJIbHBIM MTOKA3aTEIIEM.

OnHowiensl 1 MHOrowieHbl. CteneHb MHorousieHa. Clo)KeHue, BbIYUTAHHUE,
YMHOKEHUE MHOTOWICHOB. DOPMYJIbI COKPAIEHHOTO YMHOKEHUA: KBAJIPaT CYMMBI U
KBaJpaT pasHocTH. DopMyna pa3HOCTH KBaapaTOB. PasiiokeHrne MHOIOYJIECHOB Ha
MHOKHTEIIH.

Ypasnenusa

VYpaBHEeHUE, KOpEHb YpaBHEHHMs, NpaBWiIa NpeoOpa3oBaHUsl YpaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOIO
YpaBHEHUS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIE€HNE YPAaBHEHUN IO YCIOBHIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPAaBHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennviMu u e2o epagux?. Cucrema JIByX
JIMHEMHBIX YPAaBHEHUW C JByMs II€pEeMEHHbIMU. PemeHune cucrem ypaBHEHUU
Croco0oM ToJICTaHOBKH. [IpuMepsl peleHns TeKCTOBBIX 3a/1ad C TTOMOIIBI0 CHCTEM
YpaBHEHUH.

Koopounameut u zpagpuxu. @ynukyuu

Koopannara Toukn Ha npsmoin. YUuciaoBble TpOMEXYTKU. PaccrosiHue Mexny
IBYMs TOYKaAMU KOOPAMHATHOMN NPSIMOM.

[TpsimoyromnpHas cuctema koopauHat, ocu OX u Oy. Abcimcca u opuHaTa TOUYKA
Ha KOOpJIMHATHOM TutockocTu. [Ipumeps! rpadukos, 3amanubix Gopmynamu. UreHne
rpauKOB peaIbHBIX 3aBUCUMOCTEH.

[Honsitue pyukuuu. I'paduk pynkuu. CoiictBa Gynkuuid. Jluneitnas pyHkuus,
e€ rpaduk. I'paduk pyakuun Y = KX + b. I'paguueckoe pewenue nuneiinvix ypasnenuii
U cucmem JUHEUHbIX YPABHEHU.

2 3ZLGCL 1 J1aJie€ KypCUuBOM 0003HAYECHBI TEMbI, U3YUCHUC KOTOPBIX NPOBOJUTCA B O3BHAKOMHUTEIILHOM IIJIAHE. He,uaror
CaMOCTOATEIIBHO OIPEACIIACT 00BeM n3y4a€Moro Mmarepualia.
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8 KJIACC

Yucna u éviuucnenusn

KBagpatHelii KopeHb u3 uyucna. [lonamue 06 uppayuoHaibHOM Yucie.
Hecamuunvie npubaudicenuss uppayuonanvHolx uucen. CBONUCTBAa apuPMETHUECKUX
KBaJIpATHBIX KOPHEHW U UX MPUMEHEHHE K MPEeoOPa30BaHUIO0 YUCIOBBIX BBIPAKEHUN U
BBIYUCIIEHUAM. /[elicmeumeinbhble Yucida.

Cremnens c 11eN1bIM MTOKa3aTesieM U e€ cBoiicTBa. CTaHgapTHas 3alMUCh YUCTA.

Anzebpauueckue gvipasricenus

KBampaTHbIil TpEXUseH; pa3noKeHUEe KBAAPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanyeckasi 1po6s. OCHOBHOE CBOMCTBO anreOpanyeckoil Jpoow.
CnoxxeHue, BbIYUTAHUE, YMHOXKEHHUE, JIelieHHe anreOpamdyeckux ApooOeil.
PanrionanbpHblie BhIpaXKEHUS U UX IPE0Opa3OBaHUE.

Ypasenenua u nepasencmea

KBagpatHoe ypaBHeHHe, popMysia KOpHEW KBAJPATHOIO ypaBHEHUs. 1eopema
Buema. Pemienne ypaBHeHUM, CBOIAIIMXCS K IMHEWHBIM U KBaApaTHbIM. [Ipocreiime
JIPOOHO-pAIMOHAIbHBIC YPABHEHHUS.

I'paguueckas unmepnpemayusi ypagHenuii ¢ 08yMs NEPEMEHHLIMU U CUCTEM
JIUHEUHbIX VPABHeHUll ¢ 08yMsa nepemeHHviMu. llpuMepbl pernieHus: CHCTEM
HEJIMHEWHBIX YPAaBHEHUU C IBYMsI IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 AJIr€OpandecKUM CIoCOOOM.

HucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTteMbl TMHERHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

Dynkyuu

[Tousitue pynkiuu. O61acTh ONpeneNeHUss 1 MHOKECTBO 3HAUCHHM (yHKITUH.
CnocoObl 3aaHust PYHKITH.

I'padux bynkmu. Urenne cBoiicTB pyHKIMU 110 €€ rpaduky. [Ipumepnt
rpa@uKoB QYHKIMMA, OTPAKAIOIMIUX PEATTbHBIE MPOIECCHI.

OYHKIUKM, OMHUCHIBAIOIIKME TPSIMYH0O UM OOpaTHYI0 MPOIOPLIHUOHAILHBIC
3aBUCUMOCTH, UX rpaduku. OyHKIun y = X, y = X, y = \/?’ y :i- I'papuuecroe

peuteHue ypagHeHull U cucmem ypagHeHuu.

9 KJIACC

Yucna u éviuucienus

JeiicTBUTEIbHBIE YHCJIA

ParnmonanbpHbIC YMCIIA, UppayuUoOHAbHbIE HUCIHA, KOHEUHble U OeCKoHeuHble
oecsimuunvle Opoou. Muoocecmso OeticmeumenbubiX Yuces;, 0elucmseumenbhble YUcia
Kak beckoHeuHble Oecamuynvle 0poou. B3aumno 00HO3HaUHOe COOMBEMCMBUE MEHCOY
MHOHCECMBOM OCliICMBUMENIbHBIX YUCET U KOOPOUHAMHOU NPSMOILL.

Cpashenue  OelicmeumenvbHblX — uucel, apugpmemuveckue Oeucmeuss ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepenusi, npuOJIMKEHUsI, OLIEHKH
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Pa3mepbl OOBEKTOB OKpYXAIOLIEr0 MHUpPA, JJIMTEIbHOCTh IMPOLIECCOB B
OKPY’KAIOILEM MUPE.

[TpubnmxEHHOE 3HAUYCHHE BEJIMYHUHBI, TOUHOCTh MpuOMmkeHus. OKpyrieHue
yucen. [Ipuknika v oneHka pe3yinbTaToB BIUUCICHUN.

Ypasenenua u nepasencmea

YpaBHeHUs C OJHOM NepeMEeHHOU

JluneriHOE ypaBHEHME. PelnlieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHHe. PerieHne ypaBHEHUM, CBOISIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepvt peuieHus ypagHeHut mpemovel U 4emeepmou
cmenemeu pa3odceHuem Ha MHONCUMENU.

Pemenne qpoOHO-panMoHAIbHBIX YPaBHEHUN.

Pelienne TEKCTOBBIX 3a7a4 aIreOpaniyecKiuM METOIOM.

CucreMbl ypaBHeHHIl

VYpaBHeHuEe ¢ JABYMs NEpEeMEHHbIMU U ero rpaduk. Pemienuwe cucrem IBYX
JMHEWHBIX YPAaBHEHUN C IBYMs IIEPEMEHHBIMU. PenmieHue cucrteM AByX ypaBHEHMH,
OIHO W3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpod creneHu. ['paduueckas
MHTEPHPETALNs] CHCTEMbl YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a7a4 areOpanueckuM CriocoOoM.

HepaBencrBa

YucIioBbIE HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PemreHne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
I'paduueckas uHTEprpeTanyss HEPABEHCTB W CUCTEM HEPABEHCTB C JABYyMs
MEPEMEHHBIMHU.

Dyunkyuu

KBagparuunas pynkuus, e€ rpaguk u ceoiictsa. [lapabomna, koopaAuHATHI
BEPIIMHBI TApadO0JIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

['paduku byHKIHIA: y = kx, y = kx + b, y= X,
y = yBy= k 1 ux cBoMcTBa.

X

Yucnoewvie nocnedosamenbHocmu

OmnpenesieHue U crioco0bl 3aJaHUS YMCJIOBbIX NOCIEA0BATEIBLHOCTEM

[loHsiTUE YMCIOBOM IOCIENOBATENBHOCTU. 3aJaHUE IOCIEA0BATEIbHOCTH
PEKyppeHTHOM (opMyIion U PopMyIION N-TO YieHa.

ApudmMernyecKkas U reoMeTpuYecKasi IpOrpeccuu

Apudmernueckas u reomeTpuyeckas nporpeccud. Popmyibl N-ro yieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

H3zo0padicenue unenos apugmemuueckou u 2eomMempuiecKou npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHElHbIti U 9KCNOHEHYUANbHbIU POCH.
Cnooicnvie npoyenmol.
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PABOYAS ITPOIT'PAMMA YUEBHOI'O KYPCA «I'EOMETPUS».7-9 KITACCBI

Henu u3yyenust yueOHOTro Kypca

Ob6mue nenu n3yuenus yueoHoro kypca «I'eometpus» npeacrasiensl B [IOOIT
OOO. Onu 3aknwyYaroTcs, MPEeXJIe BCEro B TOM, YTO HAa YypOKax I€OMETpUHU
oOy4Jaronuiicss y4HWTCS IPOBOJAWUTH  JIOKA3aTEIbHBIE PACCYXIECHHS, CTPOUTH
JIOTUYECKNE YMO3AKIIIOUEHUs, JOKa3blBaTh WMCTHUHHBIE YTBEPKICHHS WU CTPOUTH
KOHTPOPHUMEPBI K JIOKHBIM, IIPOBOJUTH PACCYKIAEHUS «OT MPOTUBHOIO», OTIUYAThH
CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHbIE yTBepkiaeHUs. B oOyuenun
YMEHHUIO pacCyXJaTb COCTOMT BaXKHOE BOCIIUTATEIbHOE 3HAYEHUE W3YUYCHUS
reOMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHYECKOM IIKOJIE.

Bropoil Lenpl0 H3ydeHHs TEOMETPHM SIBISIETCS HCIIOJIB30BAaHUE €€ Kak
MHCTPYMEHTA IIPU PELICHUM KaK MaTEeMaTHYECKUX, TaK M IPAKTHYECKUX 3a/1ad,
BCTPEYAOLINXCS B PEATIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIATEIbHAS
JUHHS B WU3Y4YCHUU TIeOMETpUU B IIKOJE. [l 3TOro y4yuTemo pPEeKOMEHIyeTCs
noaAOUpaTh 3aJayd MPAKTUYECKOTO XapakTepa AJId PacCMaTpPUBAEMbIX TEM, YUYUTh
00y4Jaronuxcsi CTpPOUTh MaTEMATHYECKHE MOJIETU PEAIbHBIX )KM3HEHHBIX CHTYallUH,
IIPOBOAUTH BBIYMCIIEHUS W OLICHUBATh AJIEKBATHOCTH IIOJYYEHHOI'O peE3yJIbTara.
Kpaithe BaxxHO mNOAYEPKMBATH CBSI3W TE€OMETPUU C JPYTHUMH IIPEAMETAMH,
MOTUBUPOBATh HCIOJIb30BaTh ONPEIEICHUS T€OMETPUUYECKUX (UTYp U TOHSATHUH,
JEMOHCTPUPOBAThH IPUMEHEHUE NOJYYEHHBIX YMEHUN B PU3HUKE U TEXHUKE. DTH CBS3U
Haubosee ApKo BUIHBI B TeMax «BekTopsl», « TpuronomeTpuyeckue COOTHOLIECHUSD,
«Meton koopaunat» u «Teopema [Tudaropar.

MecTo y4e0HOr0 Kypca B Y4eOHOM ILIaHe

CormacHo yuebHOMYy TIutaHy B /-9 Kiaccax wu3ydaercsi Y4eOHBIN Kypc
«I"eoMeTpus», KOTOPBIA BKJIIOUAET CIEAYIOIIME OCHOBHBIE Pa3lEibl COJECPKAHMS:
«I"eomeTpuueckue GUTyphl U UX CBOMCTBaY, «VI3MepeHre reoMeTpruIeCKIX BETUIUH,
a Takke «JlekapToBbl -KOOpJIMHATHI Ha IUIOCKOCTH», «Bektopbdy, «/IBHxkeHHs
mockoctu» U «lIpeoOpazoBanus moao0us».
VY4eOHbIll MIIaH NpeaycMaTpUBAET W3YyYEHUE TeOMETpUH Ha 0a30BOM YPOBHE,
UCXO/Is U3 HEe MeHee 68 yueOHBIX 4acoB B yUeOHOM TOJTy, BCETO 3a TPU T'0Jia O0yUECHHUS
— He MeHee 204 Jacos.

Copaepxanue yueOHOro Kypca (1mo rogamM o0y4eHmusi)

7 KIIACC

Hauvanbable noHATHsA reoMerpun. Touka, npsmas, OTpe30K, JIyd. Yrosu. Buabl
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yrioB. BeprukanpHble #W  CMEXHbIE yriabl. buccekrpuca yrma. Jlomanas,
MHOTOYroJIbHUK. [[apannenbHOCTh M NEPIEHIUKYIAPHOCTD MPSAMBIX.

Cummempuunvie gueypol. Ocrosnwle ceoticmea ocesou cummempuus. TIpumepsl
CUMMETPHH B OKPYKAIOILIEM MUPE.

OcHosHble nocmpoenus ¢ NOMOWbIO YUPKYISL U TUHEUKU.

Tpeyronsauk. Beicota, Mmeauana, OuccekTprca, ux cBocTBa. PaBHOOEIpEHHBII
Y PaBHOCTOPOHHUI TpeyroJbHUKH. HepaBeHCTBO TpEyroJibHUKA.

CBoiicTBa U NMPU3HAKK PABHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKYU NapauIeIbHbIX TpsAMbIX. CyMMa YIJIOB TPEYroOJbHUKA.
Breninue yrisl TpeyroJibHHKA.

[IpsmMoyrosibHbI  TpEYroiabHUK. (CBONCTBO MEOUAHBl MPSIMOYTOJBHOTO
TPEYTrOJbHUKA, MPOBEAEHHON K rumnorenyse. [I[pu3Haku paBeHCTBa MPAMOYTOJIbHBIX
TPEYTrOJBHHUKOB. IIpAMOYTOJIBHBINM TPEYTOABHUK C yriioM B 30°,

HepaBeHcTBa B reOMETpUU: HEpageHcmeo mpey20abHuKa, HEPABEHCTBO O IJIMHE
JOMaHOW, TeopeMa o OoibllIeM Yyrie U OOJbIIEH CTOPOHE TPEyroiabHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekrpuca yria ©  CEpEAUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTB U KpYT, XOpZa U IUAMETP, UX CBOMCTBA. B3anMHOE pacronoxenue
OKpPYXHOCTM M mnpsimou. KacarenpHasg M cekymas K OKPYKHOCTH. OKpPYXHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KJIACC

UYereipéxyronpHuku. I[lapamtenorpaMM, €ero npu3Haku U CBOMCTBA. YacTHbIE
cllyyau MapajuieorpaMMoOB (MPSMOYTOJbHUK, poOMO, KBaApaT), UX MPU3HAKU H
cBoiictBa. Tpameuus, paBHOOOKas Tpamenusi, €€ CBOICTBA M IPU3HAKHU.
[IpsiMoyrosibHas Tpaneuus.

Memoo yosoenusi meouansi. [lenmpanvras cummempusi.

Teopema @aneca u meopema o nponopyuonaibHuvlx ompeskax. CpelHue TUHUU
TPEYroJIbHUKA U Tpareuuu. [{enmp macc mpey2oavHuxa.

Ilooobue mpeyeonvuukos, Kosghguyuenm nooodbus. Ilpusnaku noododus
mpey2onvHukos. llpumenenmne nogo0us Npyu peleHUH MPaKTUIECKUX 3a/1a4.

CpoiictBa miomaned reomerpuyeckux ¢uryp. Dopmynbl Ajid  [JIOMIAIU
TPEYroJibHUKA, TapajienorpamMma, pomoOa u Tpanenuu. OTHOIIEHWE TIIomaeiH
no100HBIX GUryp.

Bpruncnenne mimomaned TpeyrojbHUKOB MU MHOTOYTOJIBHMKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu peuieHun
NPaKTUYECKUX 3a]1a4.

CuHyC, KOCUHYC, TaHT€HC OCTPOro yrja MpsIMOYTOJIbHOTO TPEYroJbHUKA.

3 3IICCB " 1ajIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUYCHHEC KOTOPBIX TPOBOAUTCA B O3BHAKOMHUTEIILHOM IIJIAHE. Ilemaror
CaMOCTOATEIIBHO OIPEACIIACT 00BeM n3y4a€Moro Marepua’a.

24



OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuyeckue QYHKIHHU YTIIOB
B 30°, 45° u 60°.

BrniucanHble U LIEHTPAJIbHBIE YTJIbI, YTOJI MEXKIY KacaTeIbHOW U XOPAOM. YTIIbI
MEXKJy XOpAaMHh U CEeKyIIUMHU. BrucaHHble U ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anmHoe pacnonoxkenue IByX OkpyxkHocte. Kacanme okpyxHocrteid. OOmiue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yrios ot 0° 10 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYIIbI TPUBEACHUS.

Pemenne tpeyrosbHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB. Pemienne
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

lIpeobpazosarnue nodobus. [1o0obue coomeemcmeeHHbIX I1eMeHMO8.

Teopema o npouszgedeHuu 0Mpe3Ko8 Xopo, meopemvl 0 NPOU3EEOeHUU OMPE3KO8
CceKywux, meopema o Keaopame KacamenbHou.

Bektop, gnuHa  (MOAyJdh) — BEKTOpa,  COHAMNPABJICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallid HaJ BeKTopaMH. Pa3noxkeHune BekTOopa IO  JBYyM
HEKOJUIMHEAapHbIM BekTopaMm. KoopanHatel BekTopa. CkanspHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE U1l HAXOXKACHUS JUIMH U YTJIOB.

JlexkapTOBbl KOOPJIMHATHI HA IUIOCKOCTH. Ypasnenus npsamoti 1 OKpPY>KHOCTH B
KOOpPJIMHATAaX, IEPECCYCHUE OKPYKHOCTEW M NpsAMBIX. METon KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJBHUKU. JTMHA OKPY)KHOCTH. ['pagycHas u pannaHHas
Mepa yIJia, BBIYMCIIEHHE JUTMH QYT OKpYyKHOCTE!. [liomane kpyra, cekTopa, CerMeHTa.

Jleudsicenus naockocmu u @HympeHHue cummempuu queyp (dnemenmapmbie

npeocmaenenus). Ilapannenvroiii nepernoc. Ilosopom.
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PABOYAS ITPOI' PAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KIIACCBI

Henn u3yyeHust y4eOHOro Kypca

B coBpemenHOM miipOBOM MUPE BEPOSATHOCT M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUYCCKUX MPUIOKEHUHN, TaK U UX
posu B 00pa3zoBaHuu. Kaxplil 4enoBeK MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE
MMEIONINXCS Y HETO JaHHBIX. A i1 000OCHOBAaHHOTO TIPUHSITHUS PEIICHUS B YCIOBHIX
HEJO0CTaTKa WM U30bITKa HWH(DOpMAIMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbIIIUICeHHE. MIMeHHO To3TOMY
OCTpO BCTaja HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOMIMXCS, B TOM YHUCIE
oOyuaroruxcst ¢ 3I1P, (yHKIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B CceOsl B
Ka4eCTBE HEOTHEMIIEMOM COCTABIAIOLICH YMEHUE BOCIPUHUMATh U KPUTHYECKU
aHAIM3UpOBaTh MHOOPMAIUIO, MPEACTABICHHYIO B pPa3IMYHBIX (PopMax, MOHUMATh
BEPOATHOCTHBIA XapakTep MHOTUX pPEaJbHBbIX IMPOLECCOB U 3aBUCUMOCTEM,
MPOU3BOJUTH MPOCTEUIINE BEPOSITHOCTHBIE PACYETHI. 3HAKOMCTBO C OCHOBHBIMH
MpUHLIKUIAMU cOOpa, aHallM3a U MPEICTABICHUS JAHHBIX U3 Pa3IUYHbIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIITAET 00yUarOIMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mnporpammbl y4eOHOTO Kypca «BeposiTHOCTh M CTaTUCTHKa»
OCHOBHOM IIKOJIbI BBIJICJICHBI CICAYIOIIUE COJIEPKATETbHO-METOINYECKUE JTUHNM:
«IIpencraBneHne JaHHBIX U ONACATEIbHAS CTATUCTHKAY; «BEpOSITHOCTEY; « DIIEMEHTHI
KOMOMHATOPUKIN»; «BBepeHue B Teopuio rpadony.

Conepxanue nuaun «lIpencraBiieHre NaHHBIX W OMUCATENbHAS CTATUCTUKA
CIIY’KUT OCHOBOH JiIs1 (hOPMHUPOBAHHUS HABBIKOB paOOTHI ¢ MH(OpMAIME: OT YTEHUS U
UHTEpIpeTalud MHPOpMAllUU, TMPEACTABICHHOW B TabinuIax, Ha JAuarpaMMax |
rpadgukax g0 cOopa, TMpEACTaBICHUS MW aHAIW3a JAaHHBIX C HCIOJIh30BAHUEM
CTaTUCTUYECKUX XapaKTePUCTHUK CPEAHMX W paccewBaHus. PaboTas ¢ JaHHBIMH,
oOyuaroruecs: ¢ 3[1P y4arcst cauThiBaTh M1 MHTEPHPETUPOBATH JIAHHBIE, BHIIBUTATD,
apryMEHTUPOBaTh W KPUTHKOBATh NPOCTEHIINE THUIIOTE3bl, Pa3MBIIUISATh HaJ
dbakTOopamMu, BBI3BIBAIOIIMMHU HM3MEHUYMBOCTh, W OICGHUBAaTh WX BIUSHUE Ha
paccMaTpyUBaeMble BETUUYUHBI U TIPOLIECCHI.

NHTynTHBHOE TpEACTaBIECHHUE O CIYyYalHOW HW3MEHYHMBOCTH, HCCIEIOBaHUE
3aKOHOMEPHOCTEW U TEHACHUHUN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM U1l U3YUYEHHUS
TEOPUHU BEPOATHOCTEH. bosbioe 3HaueHue s ooOydaronuxcst ¢ 3[1P 3aecy nmeror
MPAKTUYECKUE 3aJaHUsl, B YACTHOCTU ONBITHl C KJIACCUYECKHUMHU BEPOSTHOCTHBIMU
MOJEISIMU.

[ToHsTHE BEPOATHOCTH BBOJUTCS KakK Mepa MpaBAONOI00Us CIIydalHOTo
coobiTus. [lpu n3ydyenuun kypca oOydarommuecs: ¢ 3I1IP 3HakOMSATCS ¢ TpOCTEHIITUMU
METOJIaMU  BBIYMCIICHUSI  BEPOSITHOCTEM B CIyYallHBIX  JKCIEPUMEHTaX C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  MCXOAAMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJIAIONIMMU CTaBUTh M pelIaTh 0OoJiee CIOXKHbIE 3adaud. B Kypc BXOIAT
HayaJIbHbIE TPEACTABJICHUS O CIy4YalHbIX BEJIMYMHAX M MX  YHUCJIOBBIX
XapaKTEPUCTHKAX.
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Taxkxe B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOLIUXCs C
3[IP ¢ MHOXECTBaMH UM OCHOBHBIMU OINEpallsIMM HAaJ MHOXKECTBaMH,
paccMaTpUBAIOTCS NPUMEPHl TNPUMEHEHUS Ui pELICHHMs 3a4ad, a Takke
HCIIOJIb30BaHUS B IPYTMX MATEMAaTHUYECKUX Kypcax U y4eOHbIX peaMeTax.

MecTo yueOHOro Kypca B yueOHOM IVIaHe

B 7-9 xnaccax uzyuaetcs Kypc «BeposSiTHOCTh M CTaTHCTHKa», B KOTOPBIN
BxoasaT pazgensl: «lIpencraBneHue JaHHBIX W ONUCATENbHAs  CTaTUCTHKAY;
«BeposaTHOCThY; «DIIeMEeHTH KOMOMHATOPUKNY; « BBeeHue B TeOoputo rpadoBy.

Ha u3yuenne nmanHoro kypca oTBOAMT 1 yd4eOHBIN yac B HEJEIIO B TCUCHHUE
KaXkJ10ro roga o0y4eHus, Bcero 102 yaeOHBIX Jaca.

Coaepxanue yueOHOro Kypca (1o rogam 00y4eHus)

7 KIIACC

[Ipencrapienre NaHHBIX B BUJE TaOJMI], Juarpamm, rpaukoB. 3anoJIHCHHUE
Ta0JIUI, YTEHUE U OCTPOEHUE TUarpaMM (CTOJIOMKOBBIX (CTOI0YATHIX) U KPYTOBBIX).
Urenne rpadMKoB peatbHBIX TpoieccoB. M3pneuenrne nHopMaIuy U3 JuarpaMm u
TaOJINIL, UCTIONBH30BAHNE U UHTEPIIPETAIIUS TAHHBIX.

OnucarenpHasi CTaTUCTUKA: cpefHee apuMETHUYecCKOoe, MeIHuaHa, pa3Max,
HaumOOJbIIIEE W HaWMMEHBIIEe 3HAUYCeHHUS HaOoOpa 4YHUCIOBBIX JaHHBIX. [IpumMepsl
CIIy4allHOM U3MEHYUBOCTH.

Cryuatineiii s3Kkcnepumenm (onvlm) u cayuaiinoe cobovimue. Beposmuocmsb u
yacmoma. Ponb manoseposmuulx u npaxmuyecku 00CmMo8epHbIX cOObIMULL 8 NPUPOOe
u 6 oowecmee. Monema u uzpanvbHas KOCMv 6 meopuu 6eposmuocmert’.

I'pag, eepwuna, pebopo. Cmenenvb eepuwiunvi. Hucno pébep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuknvl. Ilymu @
epaghax. O6x00 epaga (diinepos nyms). Ilpeocmasienue 06 opuenmupo8aHHOM
epaghe. Pewenue 3a0au c nomowvbto 2pagos.

8 KJIACC

[IpencrapiieHre 1aHABIX B BUE TAOIHUII, JUArpamMM, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXKECTBa, IIOJMHOXecTBO. Ormepanuu  Hax
MHOXEeCTBaMU: 00bEIMHEHUE, MepeceuecHue, nonoHeHue. CBOMCTBA onepaiuii Hajll
MHO’KECTBAMH: NepEMECTUTENBHOE, coueTaTeibHoE, pacnpeenuTenbHoe,
BKIIrOUeHus. Mcnonb3oBanue rpauueckoro npeacTaBiIeHUs MHOXKECTB JIJIsi OTTUCAHUS
peabHBIX MPOLIECCOB U SBJICHUM, PU PEIICHUU 3aja4.

Hszmepenue pacceusanusi oanuwlix. J{ucnepcus u cmanoapmuoe OmKIOHeHUe

4
3IICCB " 1ajIe€ KypCuBOM O603HaquBI TEMBI, U3YUYCHHEC KOTOPBIX TPOBOAUTCA B O3BHAKOMHUTEIILHOM IIJIAHE. Heﬂaror
CaMOCTOATEJIbHO OIPCALCIIACT 00beM Hn3y4aeMoro mMmarepuaja.
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YUCI08bIX HAOOPOB. [luazpamma pacceusanusl.

DOneMeHTapHble COOBITHS — choydaiiHoro ombita. CoydaiiHble  COOBITHS.
BepositHocT coObITHi. OTIBITH ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHUSIMU.
Crnyuaiinpiii BBIOOp. CBSI3b MEXTY MAJIOBEPOSTHHIMU M TIPAKTUYECKHA JTOCTOBEPHBIMH
COOBITHSIMU B TIPUPO/IE, OOIIECTBE U HAYyKE.

Hepeso. Ceoticmea depegbes. eOUHCMEEHHOCb NYMU, CYUeCN808aHUE BUCYEL
BEPUIUHDBL, CB53b MeNHCOY YUCTIOM Gepulun U uuciom pébep. lIpasuno ymHoNCeHU.
Pewenue 3a0au ¢ nomowwio epaghos.

llpomusononoscnvie coovimus. /{uacpavmma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmnvie  cobvimusa.  ©Dopmyna  crodceHus
gepossimHocmell. Ycnoenas eeposmuocms. Ilpasuno ymmuoowcenus. Hesasucumvie
coovimus. I[lpedcmaenenue sxcnepumenma 6 6ude oepesa. Pewenue 3adau ma
HAX0JiCcOeHue BeposAmHOCmell C NOMOWDbIO 0epeda CAYYAlHO020 JKChepuMeHma,
ouazpamm Jiinepa.

9 KJIACC

[IpencraBiienre JaHHBIX B BU/JIE Ta0JIUIL, AMarpaMm, rpadiKoB, UHTEPIIPETALIHS
JMaHHBIX. YTeHue 1 mocTpoeHue Tabull, AuarpaMm, rpaduKoB MO peabHbIM TaHHBIM.
[lepectanoBku u (akropuan. CoueTaHuss U YUCIO COYETaHUU. IpeyeorbHux
Ilackana. Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOWHATOPUKH.
T'eomempuueckasn eeposmuocmos. Cnyyaunvlil 86100p MOUKU U3 ueypvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCU.
UcnbiTanue. Ycnex u Heygavya. Cepust ucnbITaHui 10 iepBoro ycnexa. Cepust
ucneiTannii bepaysm. BeposTHOCTH cOOBITHIA B cepyu UCTIBITaHUI bepHyin.
CnyvaiiHasg BeIMYMHA W paclpelesieHue BEPOSTHOCTE. MaTreMmarndeckoe
oxuganue u nucnepcud. [Ipumepsl MaTeMaTHYeCKOro OKUIAHUS KaK TEOPETHYECKOTO
CpPEIHEr0 3HAYEHUs BEIMUYUHBI. MaTeMaTH4eCKOe 0KUJAHUE U TUCIIEPCHS CITyYalHON
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHymy.
[Tonstue o 3akoHe OosblUX yucen. M3MepeHrue BEpOSITHOCTEH € MOMOIIbIO
yacToT. Posb 1 3HaUeHKe 3aKOHa OOJBIINX YUCEN B PUPOJIE U OOIIECTBE.

IIpuMepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MAaTEPHAJIbI

[IpoBeneHre OLEHKH JOCTHXKEHHHM IJIAHUPYEMBIX pPE3yJlbTaTOB OCBOEHUS
y4eOHOTO MpeAaMeTa MPOBOAUTCS B (OpME TEKYILIETO U PyOEKHOT0 KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE pa0OThl, CaMOCTOSITENIbHbIE PAOOThI, 3a4yeThl, MATEMATHYECKHE
JIUKTAHTBI, MpaKkTUYeCKue pPabOThl, MUCHBMEHHBI OTBET MO WHAUBUIYAJIbHBIM
KapTOouKaM-3aJaHusIM, TECTUPOBAHHUE.

Jlnst obyqaroruxcst ¢ 3[TP Bo3aMokHO n3MeHeHne popMyIUPOBKH 3a/laHUd Ha
«TOLIArOBYIOY, AN TAIMIO IIPEeAiaraeMoro 00y4aroeMycs TeCTOBOro (KOHTPOIBHO-
OLICHOYHOT'0) MaTrepuaia: HCIOJb30BaHUE YCTHBIX M MUCBMEHHBIX WHCTPYKIUH,
yOPOUIEHUE JUIMHHBIX CJIOKHBIX (POPMYIUPOBOK MHCTPYKIIUH, PEIIEHHE C OMOPOil Ha
aNIropuT™, 00pasel], UCIOJIb30BAHKUE CIIPABOYHON HHPOPMALIUU.
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MaremaTuka
S5 KJace
KonTponbnas pabora Ne 1. Tema. Hatypanbabie uncina.
KonTponbhas padota Ne 2. Tema. JleficTBus ¢ HATypaJIbHBIMHU YUCIIAMHU.
Kontponbhas padora Ne 3. Tema. Mcnonb30BaHue CBOMCTB JeHCTBUIA MTPU
BBIYHCIICHUSX.
KontposnbHas padora Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.
KonTponbnas padorta Ne 5. Tema. [lenuMocTb yucen.
Kontponbhas padota Ne 6. Tema. OObIKHOBEHHBIE IPOOH.
KontposnbHas padora Ne 7. Tema. CrioxxeHue U BBIMUTAHHE JPOOEH.
KonTponbnas padorta Ne 8. Tema. YMHOXKEHUE U IeTICHUE TPOOECH.
Kontponbnas padora Ne 9. Tema. [lecsatuunsie qpodu. CpaBHEHHE 1€CATUIHBIX
po0ei.
KonTponbnas padota Nel0. JlelicTBus ¢ A€CATUYHBIMU APOOSIMH.
Kontposnbnas padota Ne 11. Tema. Mtoroast KOHTposibHas paboTa.
6 kiIace
Kontponbhas pabota Nel. Tema. JlenumMocTh HATYpaJIbHBIX YUCEI.
KontposnbHas padora Ne2. Tema. O0bikHOBEHHas! ApoOb. OCHOBHOE CBOMCTBO
poowu.
Kontponbsnas padota Ne3. Tema. Otnomenue. [Iponopiiusi.
Kontponbhas padora Ne4. Tema. [IporieHr.
KontponbHas padota NeS5. Tema. UeTbipexyronbHUK. POpMyIIbl IEPUMETPA U
IUIOLIAAN MPSMOYTOJIBHUKA.
KontponbHas padota Ne6. Tema. [lonoxuTtenbHble 1 OTpULIATENbHBIE YHCTIA.
CpaBHEHHE NOJIOKUTENBHBIX U OTPULATEIBHBIX YUCEIL.
KonTtponrhas padota Ne7. Tema. CioxkeHUE U BBIYUTAHUE MTOJOKUTEIBHBIX U
OTPULIATEIbHBIX YUCEIL.
Kontponrhas pabora Ne8. Tema. YMHOXEHUE U I€JICHUE MOJOKUTEIBHBIX U
OTPULIATEIbHBIX YUCEIL.
Kontponbaast pabdota Ne9. Tema. IlpsamoyronpHas cucremMa KOOpAUHAT.
JlnarpaMmsl.
Kontponbnas padota Nel10. Tema. UTorosast KoHTpospHast padboTa.

Auredpa
7/ KJjacc
Koutponbnas  pabora Nel. Tema. Apudmernueckue  paeictBus ¢
PalMOHAIBHBIMH YHCIIAMH.
KontposnbHas padora No2. Tema. CreneHb ¢ HATypalbHbIM TOKA3aTEJIEM.
Kontponbsnas padota Ne3. Tema. bykBeHHBIE BhIpaKCHHUS.
Kontposnbnas padora Ne4. Tema. MHOTOUJIEHBI.
Kontponbnas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOKCHHS.
Kontponbhas pabora Ne6. Tema. Jluneitnoe ypaBHEHUE C OTHON TIEPEMEHHOM.
Kontponbnas padora Ne7. Tema. Cuctembl TMHEHHBIX YPAaBHEHUI.
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KonTtpoarnas padora Ne 8. Tema. Koopaunate! u rpaduku.
KonTtpoarsnas padora Ne 9. Tema. [Tonsitue pynkiuu. JInneiinas GyHKIuys.
KonTponbnas padorta Nel0. Tema. ToroBast kKoHTpoabHas paboTa.
8 ki1acc
Kontponbnas padota Nel. Tema. KBagpatHsiii kopeHb. ApupMeTHIecKuii
KBaJpaTHbIN KOPEHb.
Kontponbnas pabora Ne2. Tema. CremeHb ¢ IENbIM  TOKa3aTEJEM.
CranaapTHbIA BU]I YUCIIA.
Kontponbnas pabora Ne3. Tema. AnreOpamueckass apoOb. CoxkpalieHue
po0ei.
KontponbHas padora Ne4. Tema. JleiicTBust ¢ anreOpandecKuMu ApoOsiMu.
Kontponbhas pabora Ne5. Tema. KBanpaTHbie ypaBHEHUS.
KontponbHas pabora Ne6. Tema. YpaBHEHHUS, CBOASIIMECS K KBaJpPaTHBIM.
TekcToBbI€ 3aa4M, CBOASIIIINECS K KBaJIPATHBIM.
KontposnbHas padota Ne7. Tema. CucteMbl ypaBHEHHU.
KontponbHas padota Ne8. Tema. UnucnoBsie HEpaBEHCTBA M UX CBOMCTBA.
KontponbHas padora Ne9. Tema. Cuctembl HEpaBEHCTB C OJJHOM MTEPEMEHHOM.
Kontponbhas pa6ota Ne 10. Tema. ®ukiun. yncaoBbie PyHKIUU.
Kontponbnas padorta Nel 1. Tema. UTorosast KoHTposbHast paboTa.
9 kamace
Kontponbnas padora Nel. Tema. Uncna 1 BRIUUCTICHUS.
KontponbHas padota Ne2. Tema. YpaBHeHUS ¢ OJTHON EPEMEHHOM.
Kontponbhas padota Ne3. Tema. JlpoGHO-parimoHaibHbIE YpaBHEHUS.
Kontponbshas padota Ne4. Tema. CructeMbl ypaBHEHHUI € ABYMS IEPEMEHHBIMH.
KontponbHas padota Ne5. Tema. JIunelinbie HepaBEeHCTBA C OJTHOM TEPEMEHHOM.
KontposnbHas padora Ne6. Tema. KBagpaTHble HepaBeHCTBa.
Kontponbnas pabora Ne 7. Tema. KBaapatuunast GpyHKIIUS U €€ CBOWCTBA.
Kontponbhas padora Ne 8. Tema. Apudmerndeckas nporpeccusi.
KonTtpomarhas pabota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontposnbhas padota Nel10. Tema. ToroBast KOHTposbHas padbora.

I'eomeTpus
[/ KJacc

Kontponsnass padora Nel. Tema. OcCHOBHbIE TE€OMETPUYECKHE CBOMCTBA

MpoCTeUIINX QUryp.
Kontponbnas padora Ne2. Tema. CMeXHbBIE U BEPTUKAIBHBIC YTIIHI.
Kontponbnas pabora Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYTOJILHUKOB.
Kontponbhas padora Ne4. Tema. PaBHOOEApEHHBIN TPEYTOJIBHUK.
Kontponbnas padota Ne5. Tema. [lapannensHbie npsMebie.
KonTponbnas padota Ne6. Tema. CymMMa yriioB TpEyrojibHUKA.
Kontponbshas padota Ne 7. Tema. OKpy>KHOCTb U KPYT.
Kontponbshas padota Ne6. Tema. iToroBast KOHTpoJibHas padoTa.

8 knacce
Kontposnbhas padora Nel. Tema. UeTblpexyroibHUKH.
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KonTtponrnas padota Ne2. Tema. Cpennsisi muHus TpeyrojibHuka. Cpeansis
JIUHUS TPaNeLuH.
KonTtponrhas padora Ne3. Tema. [1nmomiaas TpeyroiibHuKa, TapajuieorpaMma.
Kontponbnas padora Ne4. Tema. [Tnomans momo0HbIX Guryp.
KontponbsHas padota NeS. Tema. Teopema ITucdaropa.
KonTponbhas padota Ne6. Tema. YTiibl B OKpY>KHOCTH.
Kontponbnas pabora No7. Tema. MItoroBas KoHTposibHast paboTa
9 knace
Kontponbnas padora Nel. Tema. Penienne TpeyroibHUKOB.
Kontponbhas padota Ne2. Tema. [1nomanu TpeyroibHUKa, YETHIPEXYTOJIbHUKA.
KontposnbHas padota Ne3. Tema. BekTopsl.
KontponbHas padora Ne4. Tema. JlekapToBbl KOOPJAMHATHI HA MIIOCKOCTH.
KonTponbnas padota Ne5. Tema. [IpaBunbHbIe MHOTOYTOJBHUKH.
KontposnbHas padora Ne6. Tema. [Tnomanas kpyra u ero yactei.
Kontposnbnas padota Ne7. Tema. UTorosast KOHTpoJbHas padoTa.

BeposiTHOCTD M cTATHCTHKA
[/ KJjaacc

KonTtponrhas padota Nel. Tema. [IpencraBieHue faHHBIX.
KontposnbHas padora Ne2. Tema. OnucarenbHas CTaTUCTHKA.
KontponbHas pabota Ne 3. Tema. Cirydaiinasi U3MEHUUBOCTb.
Kontponbnas pabora Ne 4. Tema. BeposiTHOCTh M YacTOTa CIy4ailHOTO

COOBITHSI.

8 kiace
KontposnbHas padora Ne 1. Tema. MHoxecTBa.
KontposnbHas padora Ne2. Tema. BeposTHOCTb Cily4ailHOro cOOBITHS.
Kontponbshas padota Ne 3. Tema. Ciyuaiinbie COOBITHS.

9 kanace
Kontponbshas pabora Ne 1. Tema. DneMeHTb KOMOMHATOPHKHU.
KontponbHas padora Ne 2. Tema. McnbiTanus.
Kontponbnas padota Ne 3. Tema. CnyyaitHas BenTu4nHa.
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHM A YYEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHUBAIUs K OOy4YEHUI0O MAaTEeMaTUKE W IIeJICHANPAaBICHHON MO3HABATEILHOMN
JIeSITCIIbHOCTH;

MOBBIIIIEHUE  YPOBHS CBOEH  KOMIIETEHTHOCTHM 4Yepe3  MNPAKTUUYECKYIO
NEeSATETBHOCTD, TPEOYIONIYI0 MaTEeMAaTHUECKUX 3HAHWUW, B TOM YUCJIE YMEHHUE YUIUTHCS
y APYTHUX JIOAEH;

CITOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIMIO, OBITh TOTOBBIM JICHCTBOBATH
B OTCYTCTBHE rapaHTUH yCIIeXa;

criocobHocTh obOyuaromuxcst ¢ 3[IP k oco3HaHuio cBowx AeGUIUTOB U
MPOSIBJICHUE CTPEMIICHHUSI K UX MPEOI0JICHUIO;

CITOCOOHOCTH K CAaMOPa3BUTUIO, YMEHHUE CTABUTD JOCTHXKUMBIE LIETIH;

yMEHHUE pa3inyaTh Y4YeOHBIC CHUTyalldid, B KOTOPHIX MOXKHO JeHCTBOBATH
CaMOCTOSITEJIbHO, W CHUTyallud, TJ€ CJEAyeT BOCMHOJIb30BaThCS CIPABOYHOU
uH(opManueit uiM APyruMy BCIIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTH IEPEHOCUTH MOJYYCHHBIC B X0JI€ 00yUEHHS 3HAHUS B aKTyaJIbHYIO

CUTyaIuIo (TIpY PEIICHUH KUTESHCKUX 3a7a4, TPEOYIOIUX MaTeMaTHUYECKUX 3HAHHMN );
CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSIX W MpPaBUJIAX MPOBEICHHS
MPOMEKYTOUYHOW ¥ UTOTOBOM aTTECTAIINY;
OBJIaJICHUE OCHOBaMU (PMHAHCOBOM I'PaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbHI

Oenadenue yHugepcaibHbIMu y4eOHbIMU NOZHAGAMENbHBIMU OCUCIBUAMU:

YCTaHABIIMBATh  TMPUYUHHO-CJICICTBEHHBIE  CBSI3M B XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuaa;

BBISBIISATH ME(DUINT JaHHBIX, HECOOXOMUMBIX ISl PEIICHUS MOCTABICHHOU
3aJ1a4H;

C TIOMOIIIBIO YUUTENIS BEIOMPATh CIIOCO0 pEeIeHUsT MaTEMaTHICCKOM 3a1a9n
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS );

NPUMEHSTh M TPeoO0pa3oBbIBaTh 3HAKM M CHUMBOJIBI B XOJ€ pEIICHUSA
MaTEMaTUYECKUX 3a]1ay;

yCTaHaBIMBATh UCKOMOE M JJAaHHOE MPH PEIICHUU MaTeMaTHIECKOM 3a/1a4u;

MOHUMAaTh U MHTEPIIPETUPOBATH HH(DOPMAITUIO PA3TMYHBIX BUJIOB B (HOpM
MIPEICTABIICHUS;

WJUTIOCTPHUPOBATH PEIIaeMbIe 3aa4u rpadUICCKUMH CXEMaMU;

3¢ (PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHGOPMAIIHIO.

MMOHUMATh U KCIIOIH30BaTh MATEMATHUECKUE CPEICTBA HATIISTHOCTH (TpaduKH,
IUarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Ui WLIIOCTPAllMU, WHTEPIpETaInH,
apryMeHTaIlnH.
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Osnaoenue YHUGEPCANbHLIMU yueoHbIMU KOMMYHUKAMUGHLIMU
odelicmeuamu:

OpraHU30BHIBATH Y4eOHOE COTPYAHHUYECTBO U COBMECTHYIO NEATEIHLHOCTH C
YUYUTEIEM U CBEPCTHUKAMHU B MIPOIIECCE PEIICHUS 3a/ay;

B3aMMOJICCTBOBATh U HAXOJIUTh OOIIME CIIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaxOJIUTh O0O0IIee perieHrue M pas3pemarh KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS
MO3UIIMHI U Y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpMYJIUPOBATh, APTYMEHTHPOBATH
Y OTCTanBaTh CBOE MHEHHE;

IIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIWKTOB IMPHU HAJUYUU Pa3HBIX TOYEK
3peHHUsl U pa3pemiaTh KOH(IMKTHI Ha OCHOBE y4é€Ta HMHTEPECOB M IO3UIIMK BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOIO TMO3ULHMI0O W KOOPJAMHUPOBATH €€ C TMO3UIUAMHU
napTHEPOB B COTPYAHHYECTBE IPH BBHIPAOOTKE OOIIETO0 PEMICHWS B COBMECTHOU
NEeSTENbHOCTH;

BBIMIOJIHATh CBOKO YacTh PabOTHI, JOCTUraTh KAYECTBEHHOTO pe3ysbTaTa M
KOOPAMHUPOBATH CBOU JICUCTBUS C IPYTUMU YICHAMU KOMAaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIa/ia B OOIINI MPOAYKT.

Oenadenue yHUuBepCaIbHbIMU YUEOHBIMU PECYIAMUBHBIMU OCUCIBUAMU:

CTaBUThH 1I€JIM, BHIOUPATh M CO3/1aBaTh aJITOPUTMBI JJIA PEIICHUS y4eOHBIX
MaTeMaTUYECKHUX MPOoOIeM;

IJIAHUPOBATh U OCYILIECTBIISITh JESITEIBHOCTh, HAPABICHHYIO Ha PEIICHUE
3a/1a4 UCCJIEIOBATEIILCKOTO XapaKkTepa.

dbopMyIupoBaTh W YAEPKUBATh Y4YEOHYIO 3a/ady, COCTaBIIATh IUIAH W
IIOCJIEOBATEIBHOCTD JICMCTBUM;

OCYIIIECTBIIATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMBIE KOPPEKTHUBHI;

KOHTPOJUPOBATH MPOIIECC U PE3yIbTaT YUeOHOM MaTeMaTHUEeCKOU
NEeSTEeHbHOCTH;

aJIeKBATHO OLICHUBATH MTPABMIIBHOCTH MJIM OIITMOOYHOCTD BHITIOJIHEHUS yUeOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOYKHOCTH €€ PEIICHHUS;

CMYaTh CIOCO0 NEUCTBUS M €Tr0 pe3ysbTaT ¢ 3aJIaHHBIM ATaJOHOM C IIEJIBIO
0OHapyXeHUsI OTKJIOHCHUH M OTIIMYMN OT dTaJOHA.

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU YUeOHOU
3a/1auu;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE ObLI JIOCTUTHYT TpeOyeMbIN pe3ysibTaT
NEeATEIbHOCTU, OMPEACNSITh MO3UTUBHBIE MU3MEHEHUS U HAMpaBJICHUs, TPEOYIOIINe
nanbHeuen padboTsl;

peryJupoBaTh COcO0 BBIPAKEHUS IMOLIHIM.

HPEAMETHBIE PE3YJIBTATBI

PesynbraTel ocBoeHMs yueOHOTO mpenMera «MaTtemaTuka (BKIo4as aiareopy,
T€OMETPHIO0, BEPOSITHOCTh M CTATUCTUKY)», paCIpeieiCHHbIE MO rojaM OOydeHHUs,
bopMyIUPYIOTCS IO TPUHIUITY JOOABICHUS HOBBIX PE3YJIHTATOB OT T'0JIa K TOJTY, YXKE
Ha3BAHHBIE B MPEABIAYIINX T'OJIaX MO3UIMHU, KaK TPABUIIO, TOCIOBHO HE TIOBTOPSIIOTCS,
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HO YYMUTBIBAIOTCS (pEe3yNbTaThl OYEPETHOTO ToJida IO YMOJYAHHIO BKJIHOYAIOT
pe3yNbTaThl MPEABIAYIIUX JIET).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN
[TPOI'PAMMBI KYPCA «MATEMATUKA» (IIO 'OJAM OBYYEHU )

OcBoenue yyebHOro kypca «MaTtemaTuka» B 5—6 Kilaccax OCHOBHOM HIKOJIbI
JOJDKHO O0ecrneunBaTh JTOCTH)KEHHE CIEAYIOIIMX IPEIMETHBIX 00pa30oBaTEIbHBIX
PE3yJIbTATOB:

5 KJIACC

Yucna u eviuucinenun
OpueHTHPOBATHCA B IOHATHUAX U OTIEPUPOBATH Ha 0230BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HATypaJbHBIMU YUCJIAMH, OOBIKHOBEHHBIMU U IECATUYHBIMU JPOOSIMHU.

CpaBHUBAaTh U yIOPSA0YMBATH HATYpAJbHBIC YHCIIA, CPABHUBATH B POCTEUIITNX
cilydasix OObIKHOBEHHBIE IpOOH, IECATUUHBIE IPOOH.

CoOTHOCHUTH TOUKY Ha KOOPJIMHATHON (YUCIIOBOM) MPSMOI ¢ COOTBETCTBYIOIINM
el YUCJIOM M 300pakaTh HATypaIbHbIC YKCIIa TOYKAMU HAa KOOPIUHATHOM (YMCIIOBOH)
IIPSIMOM.

BreimonasaTe  apudMeTHdecKkue IEWCTBHS C HATypadbHBIMH YHCIIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BrITTOTHATE IPOBEPKY, MPUKUAKY PE3yIbTaTa BEIYUCICHUN.

OxpyriaTh HaTypaldbHBIC YHCTIA.

Pewenue mexcmoavix 3a0au

Pemarp TekcTOBBIE 3amauu apUPMETHUECKUM CIOCOOOM W C TOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tepedopa BceX BO3MOXKHBIX BapuaHTOB (IIpH
HEOOXOJIMMOCTH C HAMPABJISIONICH MOMOIIIBIO).

Pemarp 3amaum, coaepkampe 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIHMYMHBI:
CKOpPOCTb, BpEMs1, PACCTOSIHUE; 11€HA, KOJIMYECTBO, CTOMMOCTSH (TP HEOOXOAMMOCTH C
UCIIOJIb30BAHUEM CITPABOYHON WH(MOPMAITIH).

Hcrnionb30BaTh KpaTKue 3aITUCH, CXEMbI, TAOJIUIIbI, 0003HAYCHUS TIPU PEIICHUH
3ajau.

[Tonp30BaThCS OCHOBHBIMH €IMHHUIIAMHU U3MEPEHUS: IIEHbI, MAaCChI; PACCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHW €IWHUIIBI BEJIMYUHBI 4Yepe3 apyrue (mpu
HEO0OXOIMMOCTH C OMOPOI Ha CIIPABOYHYIO HH(POPMALIHIO).

W3Bnekate uH(OpMaIuioo, MNpeACTaBICHHYIO B TabiMile, Ha CTOJIOYATOU
uarpaMMe, HTHTePIPETUPOBATH MPEACTABICHHBIC TAHHBIC, UCTIOIh30BaTh JAaHHBIC TIPU
pelIeHnH 3a1ay.

Haznaonasn ceomempus

[Tonb30BaThCs TEOMETPUUECKUMH MOHATHAMHM: TOYKA, MpsiMasi, OTPE30K, JIyd,
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yroJi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpHUMEpbl OOBEKTOB OKPYKAIOLIEr0 MHpa, UMEKIUX (opmy
M3YYECHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOIOTHIO, TPU HEOOXOJUMOCTH IO BU3YaJIbHON OIOpE,
CBA3aHHYIO C yIJaMU: BEPIIMHA, CTOPOHA; C MHOIOYI'OJbHUKAMU: yTOJ, BEPIIUHA,
CTOpPOHA, IMarOHaJIb; C OKPY’KHOCTBIO: paguyc, UaMeTp, LEHTP.

N300pakaTh H3y4yeHHbIE TeOMETpUYECKHe QUIyphl Ha HEJIMHOBAHHOW U
KJIETYaTOW Oymare ¢ MOMOILBIO [IUPKYJIS U JIMHENKH (IIOC/Ie COBMECTHOTO aHAIN3a).

Haxonuth JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEHKH, CTPOUTh OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYXHOCTh 33JJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJIbHHMKA, KBaApaTa JUIsl UX
MTOCTPOEHUS, BEIYMCIICHUS IUIOIIAIA U IEPUMETPA.

Bbruncnate nepuMerp M IUIOMIAAL KBajapaTa, MNPSAMOYTrOJbHHKA, (QUTYD,
COCTaBJICHHBIX U3 MPSMOYIOJbHUKOB, B TOM uucie ¢Guryp, m300pakEHHbIX Ha
KJIeT4aTon Oymare.

[Tonb30BaTbCcs OCHOBHBIMM METPUUECKUMHU E€AMHHULIAMUA W3MEPEHMs [UIMHBI,
JIOILA/U; BBIPAXKaTh OJIHU €AMHUIBI BEIMYMHBI Yyepe3 Apyrue (Ipu HEOOXOAUMOCTH C
OTIOPOM Ha CIPABOYHYIO0 HUH(POPMAITHUIO).

Pacnio3naBaTh napanienenumnes, Ky0, UCIIONIb30BaTh TEPMUHOJIOTHIO: BEPILINHA,
pedpo rpaHb, U3MEPEHMSI; HAXOIUTh U3MEPEHMS NTapaljiesienumneaa, Kyoa.

Boruncnate 00béM KyOa, mapajienenuena Mo 3aJaHHbIM U3MEpPEeHHsIM (C
ONOPOM Ha AJIrOPUTM YUEOHBIX JECWCTBUI), MOJIB30BATHCS EAMHHUIIAMU H3MEPEHUS
o0BEMa.

PemaTte HecnoXHbIE 3aJayd Ha M3MEpPEHHUE T'E€OMETPUYECKUX BEIUYUMH B
MPAKTUYECKUX CUTYaUSIX (TP HEOOXOUMOCTH C BU3YyaIbHOM OMOPOH).

6 KJIACC

Yucna u eviuucnenun

OpueHTHPOBATHCA B OHATHUSAX U OTIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBA3aHHBIMHM C PA3JIMYHBIMU BUJAMHU YHUCEJI U CIIOCOOAMM MX 3alKCH, MEPEXOJIUTh
(ecyi 3TO BO3MOXKHO) OT OJAHOM (DOPMBI 3aUCH YKCTIA K JPYTOM.

CpaBHHMBaTh M yHOPAIOYMBATH LI€JIbIE YKCIA, OOBIKHOBEHHBIE U JECATUYHBIC
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BrinonHsaTe apugmeTnyeckre JeHCTBUS C HATYPaJbHBIMU U LIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU M JIECATUYHBIMU JAPOOSIMHU, TOJOKUTEIBHBIMU U OTPULIATEIHLHBIMU
YUCIIAMH.

Bpranciars 3Ha4eHUS YHCIIOBBIX BBIPAXKEHUN, BBIIIOJIHATH IPUKUAKY U OLICHKY
pe3ysibTaTa BBIYMCIICHUI; BBIMIOJHATH MPEeoOpa3oBaHUsl YHMCIOBBIX BBIPAXEHHUHN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUM.

CoOTHOCUTBH TOUKY Ha KOOPAMHATHOM NPSIMOM C COOTBETCTBYIOIINM €M YUCIOM
U U300pakaTh YMCIIa TOYKAaMU Ha KOOPJMHATHON NpAMON, HAXOJUTh MOYJb YHCTIA.

COOTHOCUTH TOYKH B IPSAMOYTOJIBHOM CHUCTEME KOOPAWHAT C KOOPAWHATAMHU
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3TOM TOUYKHU.

OKpyIJIsTh 1IeJIble YMClIa M JeCATHYHbIe ApoOu (1o o0pasily), HaXOJUTh
NpUOKEHUS YHCET.

Yucnoewvie u OyKeeHHbIE GLIPAIHCEHUS

OpueHTUPOBATHCS B MOHATUAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aIMChIO CTETIEHU YKCIIa, HAXOJAUTh KBapaT U KyO 4ucia, BEIYUCIIATD
3HAYEHUS MPOCTEHUIINX YUCIIOBBIX BBIPAXKECHUM, CONEPKAILNX CTEIICHH.

[Tonb3oBaThcs MpU3HAKAMU ACIUMOCTH (MpU HEOOXOAMMOCTH C OMOPOM Ha
ITOPUTM TPABUJIIA), PACKIIABIBATh HATYpaIbHbIC YUCIIA HA MPOCTHIE MHOKHUTEIIH.

Tlonvzoeamvcsa macuimabom, COCTABISTh MIPOMOPIIUN U OTHOIICHUSI.

Hcnonb3oBath OYKBBI /ISl 0003HAUYECHHSI YUCEN MPHU 3alUCU MAaTeMaTHYECKUX
BBIPDAKCHUN, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH,  OCYILIECTBIISS
HE0OXOIUMbIE TOJCTAHOBKU U MpeoOpa3oBaHus (C OMOpPOM Ha alrOpUTM Yy4eOHBIX
JEHCTBUM).

HaxonuTe HEeM3BECTHBIN KOMITOHEHT PABEHCTBA.

Pewenue mexcmoavix 3a0au

PemaTte MHOTOIIAroBbie TEKCTOBBIE 3a7aul apu(PMETHUECKHUM CIIOCOOOM C
OIIOPOU Ha BOIIPOCHBIN IJIaH.

Pemarts MpoCTENIINE 3a/1a4u, CBSI3aHHBIC c OTHOILICHHUEM,
MPONOPUUOHAIBHOCTBIO BEJIMYHH, MPOLEHTAMHU; PEIIaTh TPU OCHOBHBIE 3aJa4d Ha
IpOoOU U MPOLEHTHI.

Pemate 3amaum, copepxkamye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYWHBI:
CKOpPOCTb, BPEMS, PACCTOSIHUE, 1IE€HA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEIIBHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS apu(DMETHUUECKHUE IEUCTBUS, OLICHKY, IPUKUJIKY;
MOJIb30BATHCS €UHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIUYHUH.

CocraBisiTh OyKBEHHBIE BHIPRKCHUS IO YCIOBHUIO 33]]a4M MOCTIE COBMECTHOTO
aHaam3a.

N3Bnekats wH@OpMaIMio, MPEICTaBICHHYI0 B TaljuilaXx, Ha JIMHEHHOM,
CTOJIOYATOW WJIM KPYroBOM JuarpaMMmax, HHTEPIPETHPOBATH TMPEICTABICHHBIC
JAHHBIE; UCIIOJIb30BaTh JAHHbIE MTPU PEIICHUU 33/1a4.

[IpencraBisaTs HHGOPMAITUIO C MMOMOIIBIO TAOIUIl, TUHCHHOW U CTOJOYATOM
IarpaMm.

Haznaonasa ceomempus

[IpuBoauTh TpHUMEpPbl OOBEKTOB OKPYKAIOMIETO MHUpa, UMEIMUX (Hopmy
U3YYCHHBIX TE€OMETPUYECKHX IUIOCKUX W TMPOCTPAHCTBEHHBIX (DUTYp, MpUMEpPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakaTh ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTHUPA HA HEJTMHOBAHHOU
U KJIETYATOM Oymare M3y4eHHbIE TUIOCKHE TeoMeTpuiecKkre GUrypsl 1 KOHPUTypamuu,
CUMMETPUYHBIC (PUTYPHI.

NmeTs mnpencraBiieHHME O TEOMETPUYECKUX TMOHATHUSIX: PaBEHCTBO (uUryp,
CUMMETPHUSI, OCb CAMMETPHHU, LIEHTP CUMMETPHH.

HaxoauTh BeTUYUHBI YIJIOB U3MEPEHHUEM C TIOMOIIBbIO TPAHCIIOPTHUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJIMYMHBI, MOJIb30BAThCS MPHU PEUICHUM 33Ja4 T'PATyCHOU Mepou
YIJIOB; PAClO3HABATH HA YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIION YTJIBL.
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Bpluncnare MIMHY JIOMaHOW, MEPUMETP MHOTOYTOJBHUKA, IOJIb30BATHCS
€IUHULIAMU U3MEPEHUS JIJIMHBI, BBIpaXXaTh OJHU €AWUHULIBI U3MEPEHUS JIMHBI YEPE3
IpyTHe.

Haxonutb, UCOb3ysl 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY JBYMSI
TOYKaMH, OT TOUKH J0 MPSMOi1, JJIMHY ITyTH Ha KBAaJIPATHOM CETKE.

Boruncnate  mimomanas  puryp, COCTaBICHHBIX M3  MPSMOYTOJBHUKOB,
MCIIOJIb30BaTh pa30MeHNE Ha MPSIMOYTOJbHUKH, Ha PaBHBIC (PUTYPHI, TOCTpAaUBAHUE JI0
MPSAMOYTOJIbHUKA; IOJIb30BAaThCA OCHOBHBIMHM €IMHHMIIAMH HW3MEPEHUS IUIOIIAJH;
BBIPAXKATh OJIHU €IMHULIBI U3MEPEHUS TUIOLIAAN Yyepe3 Apyrue (Ipu HEOOXOJUMOCTH C
OMOPOi Ha CIIPAaBOYHYIO MH(POPMAILIUIO).

Pacrio3naBaTh Ha MOJENSIX M W300paXEHUSX MHUPAMUIY, KOHYC, UWIHHIP,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, PeOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxxaTs Ha KJIETYaTOM OyMare nNpsMOYToJIbHBIA NapauIeIeIUIE .

Bbruncnsate 00bEM MPSAMOYTOJBHOIO Mapajjiesenumeaa, Kyoa, mojib30BaTbes
OCHOBHBIMM €/IMHUIIAMU U3MEpEeHUsl 00bEMA; BBIpAXKaTh OJHU €IUHUIIBI U3MEPEHUS
o0BEMa uepes apyrue (¢ onopoi Ha CIPaBOYHYI0 HH(POPMALIHUIO).

Pemate HecnoXKHBIE 3aJa4d HAa HAXOXKJICHHE TI€OMETPUYECKHX BEJIMYMH B
NPAKTHYECKUX CUTyalUsaX (IpU HEOOXOUMOCTHU C BU3YaJIbHOM OIMOPOii).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOUYEN
[TPOI'PAMMBI KYPCA «AJITEBPA» (I1O TOAAM OBYUEHUMA)

OcBoenne ydeOHOro Kypca «AureOpa» Ha YypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JIODKHO OOecnedrBaTh JOCTHXKEHHE CIEIYIONUX IPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KJIACC

Yucna u eéviuucnenusn

BreinonHaTh, coderas yCTHbIE W MHUCHMEHHbIC MPUEMBI, apUPMETHUUECKUE
JNEUCTBUS C pallMOHAIBHBIMU YUCIIAMHU.

HaxoauTh 3HauYeHUs] YHUCIOBBIX BBIPAXKEHUN, NPUMEHSATH pPa3HOOOpa3HbIC
CrOCOObl M TPHUEMBI BBIUUCICHUS 3HAYCHHUH JPOOHBIX BBIPAKECHHM, COIEpIKAIIUX
OOBIKHOBEHHBIE U JICCITHYHBIE IPOOH.

[Tepexoauts oT omHOM (GOPMBI 3aMUCU YUCEN K Ipyrou (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JCCATUYHYIO ApoOh). CpaBHUBATH H
YHOPSIAOUMUBATH PAllMOHAIBHBIE YHCIIA.

OKpyTasTh Yncha.

BrINOMHATS NPUKUKY U OLIEHKY pe3yJibTaTa BBIUYMCICHUM, OIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAKECHUI.

BbINOaHATE 1EUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU IMOKA3aTENSIMU (C OTIOPOi
Ha CIIPaBOYHYIO0 HH(POPMAITHUIO).

[TpuMeHsATh NPU3HAKU JACIUMOCTH, PA3JIOKEHUE HA MHOXKUTEIU HATypalbHBIX
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YHUCEeN.

Pemares mpocrteiline NpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  MPONOPLUHOHAIBHOCTBIO  BEJIMYUH,  [POLEHTAMU;
MHTEPIPETUPOBATH PE3YJIBTATHI PEIICHHS 3a/1a4 C YYETOM OIPAaHUYEHUM, CBA3AHHBIX CO
CBOMCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.

Anzeopauueckue evipasrcenus

OpueHTHpOBaTbCSI B TMOHATHSAX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
anreOpanyeckor TEpPMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPAKEHHM NpPU 3aJaHHBIX 3HAUYCHHSIX
NIEPEMEHHBIX.

BoinonHsaTh npeoOdpa3zoBaHus LEJIOr0 BhIPAXKEHUS B MHOTOYJICH MPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BpINOMHATE YMHOXEHHE OJHOYJIEHA HAa MHOTOYWIEH M MHOIOWIEHA Ha
MHOT'OWIEH, IPUMEHTh (DOPMYJIbI KBaJpaTa CYMMbI M KBaJpaTa pa3HOCTH (C OMOpon
Ha CIPaBOYHYIO0 HUHPOPMAIIHUIO).

OcylecTBIATh PA3J0KEHUE MHOTOYJIEHOB Ha MHOMUTEIU C TOMOUIBIO
BBIHECEHHUA 33 CKOOKHM OOILIEro MHOKUTENS, TPYNIIUPOBKU CIIAraéMbIX, IPUMEHEHUS
dbopMyJ COKpaIIEHHOTO YMHOXKEHUS (C OMOPOM Ha CIIPaBOYHYIO0 HUH(GOPMAIIHUIO).

[IpuMeHsATh MpeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 337a4 U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcronbs30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU IOKa3aTeIsIMU IS
peoOpazoBaHus BIpaXKEHUI (C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Ypasenenusa u nepasencmea

Pemars nuHEHHbIE ypaBHEHHsS C OJHOW IEPEMEHHOM, MPUMEHsS IpaBHIIa
nepexoaa OT UCXOJHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsiTs, siBasieTcs au
YHUCJIO KOPHEM YPAaBHEHHS.

Wmets npencTasienre o rpauueckux METoAax Mpy PelieHUH JIMHEHHBIX
YPaBHEHUU U UX CUCTEM.

[lonOupare mnpuMepsl Map YHCEN, SBISIOLUXCS PEHIEHUEM JIMHEHHOTrO
YpaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CTpouTh B KOOPIAUHATHOM IJIOCKOCTH IpadvK JIMHEWHOTO YPaBHEHUS C IBYMSI
MEPEMEHHBIMU; TI0JIb3YSACh PaUKOM, TPUBOJAUTH MPUMEPHI PEILICHUS] YPABHEHHS.

PemaTe cucteMbl IByX JIMHEHHBIX YPaBHEHUI C ABYMS IEPEMEHHBIMU, B TOM
gucie rpadudecku (C Ormopoi Ha aNroOpuTM YUeOHBIX JIEHCTBH).

CocTaBniTh (1MOCIe COBMECTHOTO aHAJIM3a) U PellaTh JUHEHHOE ypaBHEHUE WU
CUCTEMY JIMHEWHBIX YpPAaBHEHHM 1O YCJIOBHUIO 33Jaud, WHTEPIOPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4H ITOJTYYEHHBIN pe3ynbTar.

Koopounamut u cpagpuxu. @ynxyuu

N300paxxaTh HA KOOPJAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aMMChIBATh YHUCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATaM;
cTpouTh rpaduky uHEeHHBIX GyHKINH. CTpouTh rpaduk ¢yHkimu y = kx + b.

OnuceiBaTh C TOMOIIBIO (YHKIUH H3BECTHBIE 3aBUCHUMOCTH  MEXKIY
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BEJIMUYMHAMU (II0O aJIrOpUTMY Y4YeOHBIX IEHCTBHI): CKOPOCTb, BPEMS, PACCTOSHHUE;
LIEHa, KOJIMYECTBO, CTOMMOCTD; IIPOU3BOAUTEIBLHOCTD, BPEMsI, 00bEM pabOTHI.
HaxoauTs 3HaueHne pyHKINUK O 3HAYCHHIO €€ apryMeHTa.
[Tonumarp rpaduueckuil crnocod MpencTaBiICHUs W aHaiau3a HH(OpPMALNY;
U3BJIEKAaTh U MHTEPIPETUPOBATh NH(OPMALINIO U3 IPaUKOB PEAIbHBIX MPOLIECCOB U
3aBUCUMOCTEH.

8 KJIACC

Yucna u eéviuucnenusn

Hcnonbs30BaTh HAadaIbHBIE NPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
YUCeN JJIS CpaBHEHUS, OKPYTJCHUS W BBIYHCIICHUN;, M300paKaTh JCHCTBUTEIIHHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpumeHsTh MOHATHE apUPMETHYECKOTO0 KBaJAPATHOTO KOPHS; HAXOIUTh
KBaJ[paTHbIE KOPHHU, HCIIOJB3Yysl MPU HEOOXOIUMOCTH KaJbKYJSATOP; BBIIOIHATH
npocrerme TpeoOpa3oBaHUs BBIPAXKEHHM, COACp)KAllUX KBaJpaTHbIE KOPHH,
UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIBIO JIE€CSITHUHBIX
npoOeii u creneHelt uucia 10.

Anzedopauueckue evipasrcenus

[IpumMeHATP TOHATHE CTENEHW C UEIbIM  [IOKAa3aTeJIeM, BBINOJHATH
MpeoOpa3oBaHusl BBIPAKECHUM, COJEpKAIlMX CTENEHH C IEIbIM MokaszaTeneMm (C
UCIOJIb30BAaHUEM CITPABOYHON WH(MOPMAITUH).

BbIMONMHATE HECTIOKHBIE TOXKJIECTBEHHbIE MPE0Opa30BaHUs PAIMOHATBHBIX
BBIPOKCHUI HAa OCHOBE MpaBWJI JIEWCTBUM HAJ] MHOTOUJIEHAMU U alreOpanyecKUMH
TPOOSIMH.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUATEIIH.

[IpumensaTy nmpeoOpa3oBaHUs BHIPAKECHHUN I PEUISHUsT Pa3IMYHBIX 3a/1a4 U3
MAaT€MaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKHU.

Ypasenenusa u nepasencmea

Pemrats nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C MCMHOJIb30BAHUEM CIIPABOYHOMU
uH(pOpMaIIMK) U pAIlMOHANIbHBIE YpAaBHEHMS, CBOMSIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHH C ABYMsI IEPEMEHHBIMM.

[IpoBoauTe npocTenme uccie10BaHus ypaBHEHUN U CUCTEM YPABHEHUH, B TOM
Yyuclie C NMpUMEHEHHEM TpaduuecKkux MpeacTaBiieHni (yCTaHaBIMBATh, UMEET JIU
ypaBHEHHE WJIM CHUCTEMa YpPaBHEHUW pelIeHUs, €CIM UMEeT, TO CKOJIbKO, U TIp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JICUCTBUH.

[TepexoauTs OT cioBecHOW (POPMYIMPOBKU 3a1auu K e€ anredpandeckoit
MOJIEIA C TIOMOIIBIO COCTABJICHUS YpPaBHEHHS WM CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y MOJYYEHHBIA pE3yJIbTAaT.

[TpuMeHsITh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHOW U UX CHUCTEMBI; JlaBaTh TPaPUUIECKYIO
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu
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OnepupoBarh Ha 0a30BOM ypoBHE (YHKIMOHAIBHBIE TIOHATHS U SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OO0O3HAYEHHUS); OMPENENATh 3HAuYeHHE (YHKIUU 10
3HAYEHUIO apTyMEHTa; ONPEACIATh CBOMCTBA (DYHKIIMU MO €€ TpaduKy.

CTpouts rpaduKH dIeMeHTApHBIX GyHKIMH Buaa , Y = X, Yy =X,y =+/x ,y=

k; onmuceIBaTh CBOMCTBA UyKCIIOBOM (PyHKIIMU 1O €€ rpaduKy (Mpu HEOOXOAUMOCTH C
X

HaIPaBJIAIOIIECH TOMOLIBIO).

9 KJIACC

Yucna u eéviuucnenusn

CpaBHUBATH U YNIOPSA0YUBATH PAllMOHATIBHBIE U UPPALIMOHAIBHBIC YUCIIA.

BrimonaaTh apudmeTrdeckue NeUCTBHS ¢ PAllMOHATBHBIMU YACIAMU, COYeTast
YCTHBIE W MNUCHMEHHBIE MPHUEMBI, BBINIOJHATH BBIYUCICHUS C HUPPAMOHATIbHBIMU
YUCIIAMU.

Haxonute 3HaueHUs CTENEHEN C LEIbIMU MOKA3aTEISIMA U KOPHEM; BBIYUCIIATD
3HAYECHMS YUCIIOBBIX BBIPAKCHUM.

OKpyryisiTh  ACHUCTBUTENBHBIE YHWCIIA, BBINOJHATH MPUKHAKY pe3yJibTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

Ypasenenusa u nepasencmea

Pemate iMHElHbIE M KBaJApaTHBIE YPABHEHHU!, YPABHEHUSI, CBOJSIIMECS K HUM,
npocTrenime ApoOHO-palMOHANIbHBIC YPAaBHEHHUS.

Pemate mpocrenmune CUCTEMBl JBYX JIMHEMHBIX YpPaBHEHUHM C JBYMS
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPaBHEHUE HE SIBIIACTCS
JUHEHHBIM (I10 BU3YaJbHOU OIope).

Pemare mnpocredniue TEKCTOBBIE 3a/ayd  aJIreOpanyeckuM CIocoooM ¢
MOMOILBIO COCTABJICHUS YPABHECHUS WJIM CHUCTEMBI JBYX YPAaBHECHUH C JABYyMS
MIEPEMEHHBIMU.

[IpoBOAMTE MpOCTEUIIINE UCCIAEAOBAHNS YPABHEHNN U CUCTEM YPABHEHH, B TOM
qyucjae ¢ MpUMEHEHHWEeM TpaduyecKuxX MpeacTaBieHUN (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUMN PEILICHHUS, €CITU UMEET, TO CKOJIBKO, U TIp.).

Pemate suHEHHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaThb
pEILICHUE HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3aMKCHIBATH PEIIEHUE C TMOMOIIBIO
CHUMBOJIOB.

Pemate cuctembl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIINE
KBa/IpaTHOE HEPABEHCTBO; M300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSIMOi, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHbBIX 3a]1a4.

Dynkyuu

PacrioznaBate (QyHKIMHM W3y4eHHBIX BHIOB. I[loka3biBaTh CXEMaTUYECKU
PacIoIoKEHUE Ha KOOPAMHATHOM MJI0CKOCTH rpadukoB GyHKIui Buaa: y = kX, y = kx

+b ,y= ax’ + bx +C, y = x3, y = \/7, Yy = X B 3aBHCHMOCTH OT 3HAYEHHUI
X

K02 ((PUITMEHTOB; OMUCHIBATH CBONCTBA (DYHKITHIA.
CtpouTh 1 M300pakaTh CXE€MaTUYECKU TpaduKu KBaJAPATUYHBIX (DYHKIUH,
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OTMKCHIBATh CBOMCTBA KBAIPATUIHBIX (PYHKITUH 11O X TpaduKaM.

Pacro3naBaTh KBagpaTHUHYI (QYHKIHIO 10 (OpMYyse, TPHBOJIUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKIMHN U3 PeaTbHOM KU3HU, (U3UKH, TCOMETPHUH.

Apugpmemuueckan u ceomempuueckas npozpeccuu

Pacmo3naBaTh apu(PMETHYECKYIO M TEOMETPUUICCKYIO TIPOTPECCHH TTPH Pa3HBIX
croco0ax 3aaHusl.

BEBITONMHATS  BBIUMCICHUS C  HCIOJIb30BaHMEM (GopMysl N-ro  djcHa
apu(PMETHICCKON M TCOMETPUYECKOW MPOTPECCHA, CyMMBI IEPBHIX N UIECHOB (C
OTIOPOM Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pemrats 3agaum, cBSI3aHHBIC C YHCIIOBBIMHU ITOCIICIOBATEILHOCTSMH, B TOM YHCTIC
3aJlayd M3 pCaNbHOM JKU3HHM (C HCIOJB30BAaHUEM KalIbKyJIATOpa, IH(PPOBBIX
TEXHOJIOTHM).

[IJIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATHI OCBOEHUSI PABOYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUS» (110 TOAAM OBYUEHUMA)

OcBoenne yweOHOro kypca «['eomerpus»» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl JODKHO OOecnevyrBaTh JOCTHXKEHHE CIEIYIOIUX MPEeIMETHBIX
00pa3oBaTENIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacnio3naBaTh U3ydeHHBIE TEOMETPUUECKUE PUTYPHI, OMPEIEIATh UX B3aUMHOE
pacIoJIoKEHUE, U300paxaTh T€OMETpUUYECKUE (PUTYphI; BBINOJIHATH YEPTEKU IO
YCIOBHIO 3a1aud. MI3MepsTh JIMHEHHbIE W YTJIOBbIE BEIMYMHBI. Pemiate 3amadn Ha
BBIYMCIICHUE JIJTUH OTPE3KOB U BEJIMYMH YTJIOB.

JlenaTth TpyOyIO OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEAMETOB B peaIbHOM
KU3HHU, Pa3MEpOB IPHUPOJHBIX O00BEKTOB. Paznmuuarh pa3Mepbl 3THX OOBEKTOB IO
MOPSIKY BEJIWYHHBI.

CTpouTh 4epTEKHU K FEOMETPUIECKUM 3a7a4aM (C UCIOJIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJISAIIIME BOMPOCHI U/WUJIH aJrOPUTMA YICOHBIX JEeHCTBU ).

[Tonp30oBaThCS MpHU3HAKAMU  PABEHCTBA TPEYTrOJIBHHUKOB, HCHOJIb30BaTh
MPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUU 3aa4.

[IpoBoauTh  HOKAa3aTENbCTBA  HECIOXKHBIX  TF€OMETPUYECKUX  TEOPEM.

[Tonp30BaThCA NMpPU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAaHbI, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbHUKA, B
pElIeHUU TEOMETPUUYECKUX 3aJ1a4 (C UCTIOJIb30BAHUEM 3PUTEIBLHON HATJISITHOCTH W/WIIH
BepOaIbLHOM OMOPHI).

Onpenensars napawieIbHOCTh MPSMBIX C IOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢
HAUMHU ceKkymas. OnpenensTe NapayieIbHOCTh MNPSMBIX C TOMOILIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSMOU 10 TOUEK APYTrOr MPSIMOM.

Pemate 3a1aun Ha Ki1eTUaToM Oymare.

[IpoBOIUTH BHIUUCIICHUS U HAXOJUTh YMCIIOBbIC M OYKBEHHBIC 3HAUCHUS YTJIOB
B F€OMETPUYECKUX 33/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJI0B TPEYTOJIbHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU IEPECEUCHUH JBYX
napajlyIeIbHbIX MPSAMBIX CEKyIlled. Peliars nmpakTUYeCcKue 3aaud Ha HaXOXKJICHUE
YIJIOB.

NmeTs npeacraBieHne 0 NOHATHE T€OMETPUUYECKOTO MECTA TOUEK.

@opMyIUpOBATH OMPEACICHHUSI OKPYKHOCTH M Kpyra, XOopJAbl M JuUaMmeTpa
OKPYHOCTH, TOJIb30BAThCS UX CBOMCTBAMH. YMETh HMPUMEHSTHh 3TH CBOMCTBA IPHU
pellIeHuu 3a7a4.

OpuUeHTHPOBATHCA B NMOHATHUSAX: OMMCAHHASA OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMMCAHHOU OKpYyKHOCTH. OrnepupoBaTh Ha 0a30BOM YpPOBHE (paKTaMHu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UTO
CEepEIMHHBIE TEPIEHAUKYIISIPhl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOM
TOYKE.

OpueHTUpOBaThCS B TOHATHUAX UM ONEpUpoBaTh Ha 0a30BOM ypOBHE:
KacaTtejabHasi K OKPYXKHOCTH, TE€OpeMa O IEPIEHINKYJIIPHOCTH KacaTeIbHOM W
paanyca, NPOBEIEHHOTO K TOUKE KaCaHUSI.

Nmere mnpencraBieHWE O MNPOCTEUIINX TE€OMETPUUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBIO LUPKYIS U
JIMHEHKHU.

8 KJIACC

Pacnio3naBaTh OCHOBHBIE BHJBl  YETBIPEXYTOJBHUKOB, HX  AJIEMEHTHI,
MOJIb30BATHCSI UX CBOMCTBAMU P PEIICHUU T€OMETPUUECKUX 3a]1a4.

OpueHTUpPOBATHCS B MOHSITUU — TOYKU TEPECEYCHUsT MEIUaH TPEyrojbHUKa
(1IeHTpa Macc) B pelieHuu 3a1ad.

Brnanetrs nmonsituem cpeaHel TUHUM TPEYTrOJIbHUKA U TPANEIUu, TPUMEHSITh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'€OMETPUUECKUX 3a1a4. MIMeTs npencraBieHue
o TeopeMe daneca U TeopemMe O MPOMOPIUOHAIBHBIX OTPE3KaX, MPUMEHITh UX I
pelIeHs MPAKTUYECKUX 3a7a4 (C OMOPOi Ha 3pUTETbHYIO HATJIATHOCTH).

[IpuMeHsTh OpHU3HAKU TMMOJO00US TPEYrOJbHUKOB B PEIICHUM HECI0XHBIX
r€OMETPUYECKUX 3a]1aY.

[Tonb3oBaTbea Teopemoil Iludaropa nns pemieHUss TE€OMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnanerp TnOHATHSMM CHHYCa, KOCMHyca UM TaHI€HCa OCTpOro yria
IPSIMOYTOJLHOTO TpeyroibHuKa. [l0b30BaThCsl ATUMM TOHATUSIMHU JJIS PEIICHUS
MPaKTUYECKUX 3aJ1a4 (MPU HEOOXOIUMOCTH C OTIOPOI Ha aJTOPUTM MPABHIIA).

Beruucnare  (pa3nuuHbIMM - criocoO0amu) (C OMOpPOM Ha  CHPaBOYHYIHO
uH(OpMAIMIO) TUIONIA/b TPEYrOJbHUKA U IUIOMIAJM MHOTOYTOJBHBIX (UTYD
(mONB3yACh, TI€ HEOOXOIUMO, KATBKYISATOpOM). [I[pUMEHSTh MOTyYeHHbIE YMEHHUS B
MPAKTUYECKUX 3a/7a4ax.

Brnaners TNOHATHUSIMEM BOMCAHHOTO M LEHTPAJIbHOIO YIJla, HCIOJIb30BaTh
TEOPEMBI O BIHMCAHHBIX yIJIax, yriax MEXAy XOpJaMH (CEeKYIIMMH) U YIIIe MEXIy
KacaTeJIbHOM Y XOPJAOW NPU PELIEHUH NPOCTEUIINX TE€OMETPUUECKUX 3a/1a4.
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Bnaners MoHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, NMPUMEHATh CBOWCTBA
OIMCAHHOTO YeTHIPEXYTOJIbHUKA MTPH PEILICHUH MPOCTEHUIIHNX 3a/1a4.

[IpuMeHsTh MOJIydeHHbIE 3HAHHUS HA TPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIETIH JUTS 33]1a4 PeaibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUYUCICHHUS C
NpPUMEHEHHEM TMOA00Ms U TPUTOHOMETPUHM  (MONB3YyACh, TI/I€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

9 KJIACC

3HATh TPUTOHOMETPUUECKHE (PYHKITUU OCTPHIX YTIIOB, HAXOAUTH C HX TTIOMOIIHIO
pa3JIMYHbIC 3JIEMEHTHI MPSAMOYTOJBHOTO TPEYTOJbHUKA («PEUICHUE MPSMOYTOIbHBIX
TPEyroJbHUKOB»). HaxomuTe (C MOMONIIBIO KaJIbKYISATOpA) IJMHBI W YIJIbL IS
HETAOJUYHBIX 3HAYEHUN.

[Tonb3oBaTbesa GopMyaMu NMPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECCTBOM JJII HAXOXJECHUS COOTHOLICHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMHU (C OMIOPOI Ha CIPaBOYHYIO MH(MOPMAIIHIO).

Hcnonbs30BaTh TE€OpEMbl CHHYCOB U KOCUHYCOB JIJISI HAXOXJICHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), MPUMEHSTh UX MPU PEIICHUN
IIPOCTEUILINX T€OMETPUUYECKHUX 3a/1a4U.

Branets nonsTHsMU IpeoOpa3zoBaHus M0100MS, COOTBETCTBEHHBIX 3JIEMEHTOB
o100HbIX Guryp. [lonp30BaThCsi CBOMCTBAMU MOI00MS IPOU3BOJIBHBIX PUTYD, YMETh
BBIYHCIIATH JJIMHBI U HAXOAUTh YTJIbl y MOAOOHBIX GUryp (10 alroputMmy y4eOHBIX
nevicteuit). IlpuMeHATh cBoOHcTBAa TOAOOMS B NPAKTHYECKUX 3a7adax. YMETh
MPUBOJUTH MPUMEPHI TOAOOHBIX (GUTYP B OKPYKAIOIIEM MUPE.

[Tonw3oBaThCa TeOpeMaMu (10 BU3YabHOM OMOpE) O MPOU3BEIACHUU OTPE3KOB
XOpJ1, O MPOU3BEICHUN OTPE3KOB CEKYIIINX, O KBAAPATE KAaCATEIbHOM.

[Tonb30BaTbCsd BEKTOpaMH, MOHUMATh WX TIEOMETPUYECKUH U (PU3NYECKHI
CMBICJI, MPUMEHSTh UX B PEIICHUH Te€OMETPUUYECKUX U (pusnueckux 3agad. [I[pumMeHsTh
CKaJISIPHOE MPOW3BEICHUE BEKTOPOB JIJIsI HAXOKAECHUSI IJIMH U YTJIOB.

[Tonp30BaTHCA METOJIOM KOOPAMHAT HA MJIOCKOCTU, TPUMEHSTh €r0 B PEIIEHUN
FeOMETPUYECKUX U IPAKTUYECKUX 3a/1a4.

Bnagerp noOHATHSMM TPaBUIBHOTO MHOTOYIOJIBHUKA, JUIMHBI OKPYXKHOCTH,
JUTMHBI TyTH OKPYKHOCTHU U PaJIMaHHOW MEPHI yIIia, YMETh BEIYUCIATH IJIOMIA/Ib Kpyra
U ero yacred (c omopoil Ha cmpaBouHyi0 uWH(pOpMaIiuio). [IpuMeHsTh MoTyYeHHBIE
YMEHMS B IPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (MM LEHTPHI) CUMMETPUH (PUTYP, TPUMEHSTH JIBHKCHUS
IIJIOCKOCTH B IPOCTENIIUX CIIydasix.

[IpumeHsTh MONy4YEeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTH MAaTEMaTHYECKUE
MOJICJIN IS 3a7a4 PEANbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C
MpUMEHEHUEM TOJ00US W TPUTOHOMETPUYECKUX (DYHKIMI (MOJB3YSACh, TIIE
HE00XOMMO, KAJIbKYJISITOPOM).
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IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEM
I[TPOI'PAMMBI KYPCA «BEPOATHOCTD U CTATUCTUKA» (11O TOJAM
OBYYEHNA)

PesynbraTel ocBoeHMs Kypca «BepOsATHOCTb M CTaTHUCTHKa» B 7-9 Kiaccax
XapaKTEepU3YyIOTCS CIECAYIOIUMHA YMEHUSMH.

7 KJIACC

Yutate uH(OpMaIMIO, TPEACTABICHHYI0O B Ta0JIMIax, Ha JUarpaMMax;
NPEACTaBIATh JlaHHbIE B BUJE TaONMUIl, CTPOUTH JUArpaMMbl (CTOJOMKOBBIC
(cToyOuaThie) U KPYTroBbI€) IO MacCMBaM 3HAYEHUN (C MCIOJIb30BAHUEM 3PUTEILHOMN
HaIJISIAHOCTH W/WJIH BepOaIbHON OTIOPHI).

OnuceiBaTh W UHTEPOPETUPOBATH  pEAlbHBbICE  YHUCIIOBBIE  JaHHBIE,
Mpe/ICTaBJICHHbBIE B TA0IHUIIAX, HA qUarpammax, rpadukax.

OpueHTHPOBATHCS B OHATHSIX U OTICPUPOBATH UMHU Ha OA30BOM YPOBHE:
cpennee apupMeTHIecKoe, MeIMana, HauboJbIIee U HAMMEHbIIIEE 3HAUCHUs, pa3Max.

WNmets mnpencraBieHre O CIydalHOM WM3MEHYMBOCTH Ha TNpUMepax IIeH,

(bu3MUeCKUX BETUYUH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPECTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

8 KJIACC

N3Bnekate u mpeoOpa3oBbIBaTh HHQPOPMAIIMIO, TPEICTABICHHYIO B BHJIEC
Ta0aul, IuarpaMm, TpauKoOB; MPEICTABISAThL JaHHBIE B BHUJE TaOIMIl, IUAarpaMM,
rpaduxoB.

OnuceIBaTh OCHE COBMECTHOTO aHAIN3A TAHHBIE C TOMOIIBI CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAYEHUH M Mep pacceuBaHus (pa3max, AHCIEpCUs H
CTaHJaPTHOE OTKJIOHEHUE).

HaxonuTth 4acTOThl YMCIOBBIX 3HAYEHUIN U YaCTOThI COOBITHIA, B TOM YHUCJIE TI0
pesynbTaTaM HM3MEpeHUd W HaOMIoACHHM (C  HUCIOJIB30BAaHUEM 3pPUTEIHHOM
HaTJISAHOCTH W/WUJK BepOaabHOM OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy4allHBIX COOBITUI B OIBITaX, 3Has BEPOSITHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUAMH (C MCIOJIb30BAaHUEM 3PUTEITHLHON HATJISAIHOCTH W/WIU
BEepOAIILHON OTOPBI).

Nmets mnpencraBieHue o rpadUyecKUXx MOMENSIX: JEpPEeBO CIy4yaHOIo
AKCIIEPUMEHTA, JUarpaMMbl DWiiepa, YuciaoBas mpsmas.

OnepupoBarh MOHATUSIMH Ha 0A30BOM YpPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITIOJIHATH ONEPallMU HaJl MHOXECTBaMU: O0OBEAMHEHHUE, TIEPECEUCHHE, I0TIOJIHEHHUE;
NEepPEYUCHIATh  DJIEMEHThl MHOXECTB, IPUMEHSTh CBOWCTBA MHOXECTB (C
HCIIOJb30BaHUEM BU3YaJIbHOW OMOPHI).

Nmeth mpencraBieHne o rpauueckoM MPECTABICHUE MHOXECTB U CBSI3CH
MEK]ly HUMH JJI ONKMCAaHUs MPOLECCOB U SIBIICHUI, B TOM YHKCJIE NIPY PELICHUH 33724
U3 JIPYyTUX YYEOHBIX TPEIMETOB U KYPCOB.
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9 KJIACC

W3Bnekats u mpeodpazoBbIBaTh HHGOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHbIX
MCTOYHUKAX B BUAC TaONHI, JUarpamm, rpaukoB; MPEICTaBIATh JaHHBIC B BHUJIE
Ta0IuL, TUarpaMm, rpapuKoB.

Pemate npocreiinme 3agaui OpraHu30BaHHBIM [IEPEOOPOM BapUAHTOB, a TAKXKE
C UCTIOIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HNmets mpexncraBieHre 00 OMUCATENBHBIX XapaKTEPUCTHUKAX MJII MAacCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YHUCJIE CPETHUE 3HAYCHHUS U MEPBI PACCEUBAHU.

HaxoauTh 4acTOThl 3HAYEHHUH M YaCTOTHI COOBITHS, B TOM YHUCIE IOJIb3YAChH
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOMIOIeHUH (C OMOPOi Ha CIIPaBOYHYIO
uHdOpMaIIHIo).

Haxonuth BEpOSITHOCTU CIIy4ailHBIX COOBITUIA B HM3YyYEHHBIX ONbBITaX, B TOM
YlClie B ONbITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAapHBIMH COOBITUSIMH, B CEpPUAX
UCIIBITAHH 10 IEPBOIO yCIexa, B CEpUsAX UCIBITaHUI bepHysuim.

NmMerer 1npeacTaBieHHEe O CIy4YalHOW BEJIMYMHE UM O pPacIpeieicHUuU
BEPOSTHOCTEM.

HNmeTp mpencraBieHHE O 3aKOHE OOJBUIMX YHUCEN Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHON HM3MEHUMBOCTH M O POJIM 3aKOHA OOJIbLIMX YHCET B
IpUPOJIC U OOIIECTBE.
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TEMATHUYECKOE IIJTAHMPOBAHUE
5 knace (He Menee 170 u)

Ha3zBanmue
pasaesia (TeMbl)
Kypca (4uci10

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1EATEJIbHOCTH 00y4AKOIIUXCS

4acoB)
HartypaabHbie Jecsatuunas cucreMa cyucleHus. Psa HaTypanpHbIX uucel.|UYuTarh, 3anuchbiBaTh, CPaBHUBATh HATypajbHbIC YHCIA;
yucia. leiicreus ¢ | Harypanssbiil pan. Yucno 0. HaTypanbHble 4ncina Ha KOOp-|y4acTBOBATh B OOCYKAEHHH CHOCOOOB YIIOPSIOYMBAHUSA
HATYpPaJbHbIMH TuHATHOM mpsiMoil. CpaBHEHHUE, OKpYTJCHHE HaTypaJbHBIX |4UCEl.
yucJIaMu YUCEL. H300paxkaTh KOOPAMHATHYIO TMPSIMYI0, OTMedYaTh 4YHCIa

(43 v)

ApudpmeTrnueckue JEHCTBUS C HATypaJlbHBIMH  YHCJIaMH.
CpolicTBa HyJsl NpPH CIOXKEHUUM U -YMHOKEHUH, CBOWCTBA
€AVHMLBI  Ipu  yMHOXeHuHM.  llepemecturensHoe  m
COueTaTeIbHOE  CBOMCTBAa  CJIO)KEHHUS U YMHOMKEHHS,
pacnpeoenumenbHoe C8OUCMEO YMHONCEHUS.

TOYKaMH Ha KOOPJAMHATHOM MNPAMON, HAXOAMTH KOOPAMHATHI
TOUKH.

HccnenoBath cBolicTBa HaTypallbHOTO psifa, uncen 0 u 1 npu
CJI0’)KEHUH U YMHOKCHHH.

Hcnoab3oBaTh NPpaBUII0 OKPYIVICHHS HATYPAIBHBIX YUCEIN IIPH
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Henumenu u Kpamwublie 4YNCHA, PA3JIOKEHUE 4YHUCIIA HA
MHOxuTenu. Jlenmenune ¢ ocrarkoM. IIpocteie M cocraBHbIE
yrcna. Ilpusnaku oenumocmu ua 2, 5, 10, 3, 9.

CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIIEM.

Yucnosble BBIpaXKEHUS; IOPSAIOK JEHCTBUMN.

Pemrenne TekcTOBBIX 3a7a4 Ha Bce apuMeTHuecKue 1eicTBus,
Ha JIBJKEHUE U ITOKYIIKH.

HEO0XOAMMOCTH C OMOPON Ha AITOPUTM IpaBHJIA.

BpinosHaTs, apudmernyeckue JAeMCTBUAA C HATypabHBIMHU
YUCJIAMH, BBIYUCJIATH 3HAYEHUS YHUCIOBBIX BBIPAKEHHUM CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIC CTEIICHHU, YUTATH CTEIICHH,
HCIO0JIB30BATh TEPMHMHOJIOTHI0 (OCHOBaHME, I10Ka3aTeb),
BBIYMC/ISATh 3HAYeHHUs] CTENeHed Mpu HeoOXOIUMOCTH C
BU3yaJIbHOW OMOPO.

BbINOJHATL NPUKHAKY W OLEHKY 3HAYCHUH YHCIOBBIX
BBIPQXXCHUH, NMpeajaratb 1 NPUMEHSITb NPUEMBI NMPOBEPKHU
BBIYMCIICHU.

Hcnonp30BaTh TMpH  BBIYUCICHUSX I[epeMecTUTeIbHOe H
coyeTarejlbHOe CBOWCTBAa CJOXKEHHUSI M  YMHOKeHHs,
pacnpedenumenvroe c80UCME0 YMHOMCeHUA;, POPMYITHPOBATH
U T[PUMEHATh IpaBWia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPA;KEHMH HA OCHOBE CBOICTB apu(PMeTHYECKHX Jeil cCTBUI
NpHY He0OXOAMMOCTH € HANIPaBJISIONIeil MOMOLIbIO.
®opMyIMpoBaTh ONpefeJeHus1 JeIUTeNsl U KpaTHoro (c
OTIOPO Ha AJITOPUTM TTPaBUIIA), HA3BIBATH JICITUTEIIN U KPATHHIC
YHUCJIa; PACHO3HABATh IPOCThIE U COCTaBHbIE YHCIA;
(¢opmMyIpoBaTH U NIPUMEHATH MPU3HAKHU ICTMMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha anropuT™M IpaBHUjia); NPHUMEHSATb
AJITOPUTM DPA3JIOKEHHUs] 4YHUCIIa Ha TMPOCThbIE MHOXKUTEIH;
HAXOAHUTb OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
PacnozHaBaTh UCTHMHHBIE U JIOXKHBIE BBICKAa3bIBAHUA O
HaTypaJbHbIX YHCIIaX, MPUBOAUTH MPUMEPBI U KOHTPIPUMEDHI,
CTPOMTH BBICKA3bIBAHUA W OTPUIIAHHUS BBICKA3bIBAHUUA O
CBOMCTBaX HaTYpaJIbHBIX YHCEI C ONOPON Ha oOpaszell.

Pemiath TekcToBble 3a7auu  apUPMETHUUECKHUM CIIOCOOOM,
HCINO0JIB30BATh 3aBUCHMOCTH MEXIY BEIMYMHAMH (CKOPOCTb,
BpEMsI, pacCTOSIHUE; 1IeHa, KOJUYECTBO, CTOUMOCTh U Jp.) IpHU
HEOOXO/IMMOCTH C UCMOJIb30BAHUEM CIIPAaBOYHON WH(pOpPMAIIHH:
aHAJM3MPOBATH TEKCT 33/1a4H, epeopMyTUpPOBATH YCIOBUE,
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U3BJIEKATh HEeoOXOMUMbIE  JaHHBIE, YCTAHABJIUBATH
3aBUCUMOCTH MEXIy BEIMYMHAMU TPH HEOOXOAUMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

MopenupoBarh X0 PELICHUS 3aJauyd C MOMOUIbIO PHUCYHKA,
CXEMBI, TAOIUIIBL.
IpuBogutrsh, pa3duparn
pELICHUH TEKCTOBBIX 3a/1a4.
C noMompbI0 megarora OLEHWBATh IOJYYEHHBIN pe3yibTar,
OCYHIECTBJATh  CaMOKOHTPOJIb,  IpOBEpsii  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OUIMOKH.

Pewams 3a0auu ¢ nomowplo nepedopa ecex 603MOIHCHBIX
6apuanmoe.

3HAKOMUTBCS ¢ MCTOPHEi pa3BUTHS apU(PMETHKH.

Pas3siiMi4HbIC PCHICHHUA, 3allluCu

Harasgnas
reomerpus. JInHumn

Ha MJIOCKOCTH
(12 )

Touka, npsimasi, oTpe3ok, ayd. Jlomanas. V3mepenue UIMHBI
OTpe3Ka, METPUYECKHE EeAMHHUIBl  U3MEPEHUs  JUIMHBIL.
OKpy’>KHOCTb U KpYT.

[Tpaktuyeckas padbota «IlocTpoeHne y3opa U3 oKpyx HOCTEI».

VYron. Ilpsamon,
W3mepeHue yrios.

OCTpBIM, TYNOH U pPa3BEPHYTHIA YIUIBL

[TpakTtuyeckas padora «IlocTpoeHue yriosy.

Pacno3snaBath Ha uepTexax, pHCYHKaxX, OINHCHIBATH,
UCTIONIB3ySd TEPMHUHOJOTHIO, M H300pakaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOAMMOCTH IO

BHU3YyaJbHOW OIOpE): TOYKY, NPSIMYIO, OTPE30K, JyY, YTOJ,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3snaBaTh, NpUMBOAMTHL NMPUMePbI OOBEKTOB PEATHHOIO
MHUpa, UMeoUMX (opMy H3YyYEHHBIX (UTYp, OLEeHHBATh HX
JIMHENHBIE Pa3MEpHI.

Hcnonb30BaTh JIMHENKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
MIOCTPOCHHUS U U3MEPEHUS: U3MEPSATH UIMHY OTPE3Ka, BETUYUHY
yria; CTPOMTb OTPE30K 3aJaHHOW JUIMHBI, YroJj, 3aJaHHON
BEJIMYMHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIE OTPE3KHU, CTPOUTH
OKPYXHOCTb 3aJJaHHOTO pajauyca.

N3o00paxkars KOHQUTYpallMd TeOMETpUYEeCKHX GUryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTei Ha HEJIMHOBAaHHOW U
KJieT4aToil Oymare; mpeajiaratb, ONUCHIBATH U 00CYKAaTh
CIoco0bl, aJrOPUTMBI TIOCTPOEHHUS IIOCIE COBMECTHOIO
aHaJIn3a.

Pacno3naBatb U n300paxkaTh Ha HEJIMHOBAHHOM M KJIETYATOU
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Oymare TpsSMON, Pa3BEPHYTHIN  YIJIBL;
CPaBHHMBATh YTJIBL

BbIYuCASTH ATHHBI OTPE3KOB, IOMAHBIX.

IlonumMaTh ®W HCHOOIB30BATH MNpPH  pelleHuH  3a1a4
3aBHCUMOCTH MEXIY €AMHUIIAMH METPUYECKON CHCTEMBI MEp;
3HAKOMMTbCSI C HEMETPUYECKUMU CUCTEMaMH MEp; BbIPAKATh
JUIMHY B PA3JIMYHBIX €IUHHUIIAX U3MEPEHUS IPU HEOOXOTUMOCTH
C OIIOpOH Ha CIPAaBOYHYIO HH(OPMALIHIO.

HcceaenoBath GuUrypsl 1 KOHQUTYpaIuy, HCIIONB3YsI TUPPOBBIE

PECYpPChI.

OCTpBIH, TYIIOH,

OO0BIKHOBEHHDIE
npoou
(48 u)

HpoOb. [lpaBuibHble W HenpaBuwibHble ApoOu. OcHOBHOE
cBoiicTBO Apodu. CpaBHEHHE qpOOEH.

CrnoxeHre U BhIYUTaHUE OOBIKHOBEHHBIX JIpoOei. CMemaHHas
IpoOb. YMHOXEHHE U JieliecHHe OOBIKHOBEHHBIX JIpo0eii;
B3aMMHO-O0paTHBIE IPOOH.

Pemenune TekcToBBIX 3anad, coaepxkamiux ApoOu. OCHOBHBIE
3a/1auu Ha ApoOu.

[TpumeHenne OyKB 711 3aIMCH MATEMAaTHYECKUX BBIPAKCHUN
MIPEMIOKEHUH.

MopaenmpoBate B rpaduueckoil, mnpenmeTHol ¢opme, C
MIOMOUIbI0 KOMIIBIOTEPA TOHSATUS U CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuraTh U 3aNHCHIBATH, CPABHUBATh OOBIKHOBEHHBIE J1podH,
NnpeaiaraTh U 00Cy:K1aTh COCOOBI YIIOPSIOYUBAHUS JPOOCH.
N3o00paxkarb OOBIKHOBEHHbBIE npodu TOYKaMM  Ha
KOOpAMHATHOM  IPSIMOM;  HMCHOJb30BaTh  KOOPAWHATHYIO
MPSIMYIO JUIsl CpaBHEHUSI IpOOeH.

®opMyJIMPOBaTh, 3alIMCHIBATH C MOMOIIbLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JApoOM C ONOpOi Ha MpaBUIo;

HCI0JIb30BATh OCHOBHOE CBOICTBO ApOOH ISl COKpaujeHusl
Opobeli u npusedenus OpoOU K HOBOMY 3HAMEHAMEN0 8
npoCMeuuux Cay4asx.

IIpeacraBasaTe 1o oO0paslly CMEMIaHHYIO JpoOb B BUJE
HEMPaBWIBHOM M BBIENATH ILEAYH0 4acTb YUCIA U3
HEMPaBUIBHOM APOOH.

BbinosHATs apudmMeTnyecKkue 1elcTBUSI ¢ OOBIKHOBEHHBIMU
Opo0sSIMM B TPOCTBIX  CIydasX; HPHMEHATh CBOiicTBa
apu(MeTHYECKUX ASUCTBUI A1 pallMOHAIN3aLUU BHIYHCIICHUH.
BbINOJHATL NPUKUAKY M OLEHKY pe3yibTaTa BBIUYMCIECHUM;
NpearaTb U IPMMEHATh NPUEMBI IPOBEPKHU BbIUUCICHUI.

IIpoBoauTh McCIeNOBAHUS CBOWMCTB JApoOEH, omupasch Ha
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YUCJIOBBIE  IKCIEPUMEHTHI
KOMIIBIOTEPA).
Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BBICKA3bIBAHHUS O JIPOOSIX,
NPUBOAUTH NPUMeEPbI U KOHTPIIPUMEDPHI.

Pemiars npocreillime TEKCTOBBIE  3aJauyd, COAECpKallUe
JIpOOHBIC aHHBIC, W 33Ja4d HA HAXOJICOeHUe 4acmu Yenio2o U
Yeno2o no e2o Yacmu, 8blA6AAMb UX CXOOCMEA U PA3TUYUAL.
MopaenupoBaTh X0 PEIICHUS 3aJayd C MOMOIIbIO PUCYHKA,
CXEMBI, TAOJIUIEI.

IpuBoauTh, pa3zduparb, OLEHUBATH PA3JIUYHBIC PEIICHUS,
3alUCH PEIICHHH TEKCTOBBIX 3a1a4 IpH HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOIIBIO.

C nomompb0 mearora OLEHMBAThb IMOJYYECHHBIM pE3ynbTar,

(B TOM 4YHCJIE€ C IIOMOIIObIO

OCYHIECTBJATh  CaMOKOHTPOJIb,  IpOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTDb OIIMOKH.
3HAKOMHTBCSI ¢ HICTOPHEH pa3BUTHS apU(DPMETHKH.

Harasaanas MHOrOyroJapHHUKH. YeTbIpEXYTroyIbHUK, IPSMOYTOJIbHUK, | Pacmo3HaBaTh, H300pamxarb C TOMOIIBIO  YEPTEKHBIX

reoMeTrpus. KBaJpar. WHCTPYMEHTOB M OT pPYKH, MOJAENUPOBaTh H3 Oymaru

MHOTroyroJibHUKHU TpPeyrobHK. MHOT'OYT'OJIbHUKHU.

(10 4 [Tmomaae ¥ mepuMeTp NPSIMOYrOJIbHUKA U MHOTOYTOJIBHUKOB, IIpuBoauTH NpUMeEpPbI 00BEKTOB PEALHOTO MHUPA, UMEIOITHX
COCTABIICHHBIX W3 MPAMOYTONBHHKOB, €IMHHIE W3Mepenns| POPMY — MHOTOYTOJIBHNKA, — NMPAMOYTONIbHMKA, — KBAJpaTa,
rtoway. TlepuMeTp MHOrOYTOJIbHHUKA. TPEYTroJIbHUKA, OLEHUBATh WX JIMHEHHBIEC PA3MEPDI.

Buruncasitb: TEpUMETp TPEYroJibHUKA, MPAMOYTOJIbHUKA,

MHOT'OYTOJIbHHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HEOOXOIMMOCTH C OTOPOH Ha allTOPUTM YUEOHBIX JIeHCTBUI).
H3o0paxatb OCTpPOYTOJIbHBIE, IIPSIMOYTOJIbHBIE u
TYIOYT'OJIbHBIE TPEYTOJIbHUKH.

Crpouthb Ha KjeTdyaTo Oymare KBajapaT U MPSMOYTOJIbHUK C
3alaHHBIMHU JUIMHAMU CTOPOH.

HccaenoBars cBOMCTBA IIPSIMOYIOJBHHKA, KBajgpaTra IIyTEM
AKCIIEPUMEHTa, HAOJIOACHUS, HW3MEPEHHs, MOJEIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U MPSIMOYTOJbHHUKA.
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Pacno3HaBarh UCTHMHHBIE M JIOXKHBIE BBICKA3bIBAHUSA O
MHOT'OYTOJIbHUKaX, MPUBOJAUTH MPUMePbI U KOHTPIPUMEPHI.
HccaenoBaTh 3aBUCMMOCTD ITUIOIIAINA KBajJipaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPATHOW CETKH JJISI TOCTPOCHUS
buryp; pa3ouBaTh NpSMOYIOJIbHUK ~ Ha  KBaJApaThl,
TPEYTOJbHUKH; COCTABJATh (QUITYpl U3 KBagpaToB W
MPSIMOYTOJIBHUKOB ¥ HAXOJIUTh WX ILJIOIIA b, pa30MBaTh GUTYPHI
Ha MPSIMOYTOJIBHUKU U KBAJPAThl U HAXOIUTh UX TUIOMIAE (TIpH
HEOOXOJMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO).

BoipamxaTh BeTMYMHY IUIONIAAM B Pa3lIMYHBIX €IWHUIAX
U3MEPECHHUS METPUYECKOM CHCTEMbI MeEp, HCIOJb30BaTh
3aBUCHUMOCTH MEXIY METPUYECKUMH EIUHUIIAMU U3MEPEHUS
WIoaad TpU HEOOXOJUMOCTH C ONOpPOM Ha CIPABOYHYIO
uH(pOpMaIHIO.

3HAKOMHUTBLCA ¢ MNpPUMeEpPaMH TNPUMEHEHUsl IUIOMAANn |
nepuMeTpa B MPAKTUYECKUX CHUTyanusx. Pemats 3agaum w3
peabHOM KU3HU, TPU HEOOXOJMMOCTH C OMIOPON Ha aNTOPUTM
MpaBuja, 00CyKIaTh pa3jMyHbIe CIOCOOBbI PEIIeHUS 3a/1a4.

JlecaTn4HbIC
npoou
(38 u)

Jecsituunas 3anuch apodeil. CpaBHEHUE JECSITUUHBIX IPOOEH.

JevicTBUsI ¢ ACCATUIHBIMU TPOOSIMHU. OKpyeieHue 0ecamuyHblX
opoobelt.

Pemenne TekcToBbIX 3amad, cojepxaimux aApoOu. OCHOBHBIE
3a/1auu Ha APOOH.

IIpeacTraBasATh JecATUYHYIO IpoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3alUCHIBATH, CPABHUBATBH JCCATUYHBIE JPpOOH,
npepjaratb M 00Cy:KIaThb CHOCOOBI  YIOPSAIOYMBAHUSA
JECSATUYHBIX APOOEH.

N3o00paxkath aecsTuyHble ApoOM TOUYKAMHM Ha KOOPAMHATHOM
IIPSIMOM.

BbISIBJASITH €XOCTBAa M pa3jM4usl NMPaBUil apupMETHUYECKUX
JEeNCTBUI ¢ HATYypaJIbHBIMU YHCIAMH U AECITUYHBIMU JPOOSIMH,
I10CJIE COBMECTHOT'O aHAIN3A.

BbinoaHATL apumeTHyecKkue JAEUCTBUA C JIECATUYHBIMU
IpoO0sSMHU; BBINOJIHATH TNPHKUAKY H OLEHKY pe3ylbTara
BBIYHCIICHU.

I[IpumensiTe cBolicTBa apudMeTnyecKux MACUCTBUU IS
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palMoHAIN3aLUN BEIYMCICHUM.

Ilpumenamey npasuno OKpy2ieHus oecamuyHvlx Opodeil, IpU
HEO0OXOIMMOCTH C BU3YAIBHOH OIMOPOH.

IIpoBoauTh HCC/IEIOBAHUSI CBOWCTB JIECATHYHBIX JpOOEH,
ONMMpasCh HA YHUCIOBbIE SKCIEPUMEHTHl (B TOM 4YHUCIE C
MOMOIIIbIO0 KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIE BBHICKA3BIBAHUS O IPOOSX,
NpPUBOAUTL HpPUMEPbl U  KOHTPIPUMEPHI, CTPOHUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BHICKA3BIBAHUH.

Pemiats nmpocTeiiime TEKCTOBBIE 3aJaud, COJEpKalue
JIpOOHBIE TAHHBIC, U HA HAXO0JHCOeHUe Yacmu Yeao2o U Yeio2o no
€20 yacmu;, BbISIBJISATH UX CXOJICTBA U Pa3Iu4msl.
MopaenupoBaTh X0Jl pelleHUs 3a/Ja4ydl C MOMOIIbIO PHUCYHKA,
cxembl, Tabnuipl. Pa30upars pa3iauuHble peUIeHHs, 3alucu
pelIeHni TEKCTOBBIX 3a/1a4.

OnepupoBaTh APOOHBIMH YHCIAMU B PEAIBHBIX KU3HEHHBIX
CUTYAIHSIX.

C nomombi0 mefarora OUMeHWBATh TOJYYCHHBIH PE3ynbTar,
OCYHIECTBJSATh  CaMOKOHTPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTDb OIIMOKH.

3HAKOMHTHCSI C HCTOPHER PA3BUTHUS APUPMETHKH

Harasanas
reoMeTrpus.
Tena u ¢purypsi
B IPOCTPAHCTBE
99

Mmnoeoepannuxu. 306pasxcenue mnocoepannukos. Mooenu
NPOCMPAHCMBEHHBIX Mell.

IpamoyeonvHolii napannenenuned, kyo. Paszeépmixu kyba u
napannenenuneod.
O0vém Kyba, npsamoy2obH020 napaiiesenuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPY’KaOIIeM
MHpe IPSMOYTOJIbHBIN Napasuienenune, Kyo, MHOTOrpaHHUKH,
ONHUCHIBATb, MCHOJB3YS  TEPMHHOJIOTHIO, OLECHHBAThH
JIMHENHBIE pa3MEpHI.

IIpuBoauTh MpuMepbl 00BEKTOB PEATHHOTO MHPA, UMEIOIINX
¢opMy MHOrOrpaHHUKa, MPSIMOYTOJIBHOTO Napajelenunea,
KyOa.

HN306paxath KyO Ha KJIeTYaTOM Oymare.

HccnenoBarb CBOJiCTBA KyOa, [PSAMOYTOJIBHOTO
napajuleJIenuea, MHOTOTPAaHHUKOB, HCIOJIb3Ysl MOJENIU IpU
HEO0XOMMOCTH C HapaBJIAIOIECH TOMOIIBIO.
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Pacno3snaBate  pa3BEPTKM Ky0a W mapauieNenuiena.
MoaenupoBath Ky0 U mapajuielienunea u3 OymMaru u mpodux
MaTepuasoB, o 00pasiy.

Haxoauth u3MepeHUs, BBIMMCIASTH IUIOMIA[b MMOBEPXHOCTH;
00BEM Ky0a, MPSAMOYTOJBLHOTO TapajuIeTenuIeia ¢ OMOPOl Ha
AITOPUTM YYEOHBIX JICHCTBHIA, HCCI€I0BATH 3aBHCHMOCTh
00béMa Kyba OT IJIMHEI ero pedpa.

Habawaath M NPOBOAUTH AHAJOTMM MEXAY TOHSATHSIMU
IUIOIAAHN U 00bEMA, IEPUMETPA U TIIOIIAIH TOBEPXHOCTH.
Pacno3HaBaTh WCTUHHBIE M JIOXKHBIC BBICKA3bIBAHHS O
MHOTOTPaHHHUKAX, MPUBOAUTH NPHMEPbI U KOHTPIPHUMEPHI.
Pemars 3a1a4u U3 peaabHON KU3HU.

IloBTOpeHue
H 000011IcHHE
(104

[ToBTOpEHHE OCHOBHBIX MOHATHI W METOJIOB Kypca 5 Kiacca,
0000111IEH1E 3HAHNI.

BoruncasaTs 3Ha4CHNS BEIPAXEHU, COAEPKAIMX HATypalbHbIE
yuciaa, OOBIKHOBEHHbIE U JECSATUYHBIE JpOOH, BBINOIHATH
npeoOpa3oBaHMs YKCEN NMPU HEOOXOAUMOCTU C HAINPaBIISIOIICH
ITOMOUIBIO.

BbiOupars  cmoco®  cpaBHEHHMs  4YMCEN,  BBIUMCIICHUH,
NPUMEHATh CBOIicTBA apUPMETHUYECKUX JIEeHCTBUH  AJs
palMoOHaIN3aUU BEIYUCICHUN.

OcyuiecTBaAATE CAMOKOHTPOJIb BBIIOJIHIEMBIX JEUCTBUI H
CaMOIIPOBEPKY pE3yJIbTaTa BIYUCICHUM.

Pemiare mpocreiilume 3aJa4M U3 pEANbHOM  JKU3HU,
NPUMEHATh MaTeMaTH4YecKHe 3HAHUA ISl PELICHUS 3a1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemiate mnpocreiilume 3aauyd  pas’HbBIMHM  CIIOCO0amu,
CPAaBHHBATBL  CHOCOOBI  peUIeHMs  3ajadd, BbIOMpPATH
PalMoOHAJILHBIH CIIOCO0.

6 xkaacc (He menee 170 )
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Ha3zBanmue
pa3nesa (TeMbl)
Kypca (4uciao

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BHU/BI 1€ATCJIBbHOCTH oﬁyqammnxcsl

4acoB)
HatypaabHbie ApudmeTrnueckue AeMCTBHS ¢ MHOTO3HAUYHBIMU HAaTypalbHbIMU | BLINOTHATL apudMeTHYecKue TeHCTBHSI C MHOTO3HAYHBIMU
yucIa gyrciaMu.  UYWCIOBBIE  BBIPOKEHUS, TMOPSJIOK JICHCTBUH, | HATYpalbHBIMU YHCIAMH, HAXOAUTH 3HAYEHHS YHUCIIOBBIX
(30 9) UCHoJib30BaHue ckoO0OK. OKpyriieHHne HaTypalbHbIX YHCET. BBIPQXXEHHUH CO CKOOKaMH 1 6€3 CKOOOK; BHIYUC/ISTh 3HAYEHHS

JlenuTenu U KpaTHBIE YUCTIA; HAubOIbwull 00wull deiumens u

HAaumeHnbvuilee 061/1/;66 KpaniHoe.

Paznoxxenue 4mcna Ha IIPpOCTBIC MHOXXHUTCIIU. I[CJ'II/IMOCTL

CYMMBI U NIpou3BeeHUs. [leieHne ¢ OCTaTKOM.
Pemienue TekcTOBBIX 3a/1a4.

BBIp)KEHUI, CoJlepKallluX CTEIEeHU.

BbINOIHATL NPUKHAKY W OLEHKY 3HAaYeHUH YMCIOBBIX
BbIP)XEHUI, IPUMEHATH NPUEMBI IPOBEPKHU pe3yibTaTa.
Hcnonp30BaTh MpH BBIYUCICHUSAX IepeMeCTHTE]bHOEe H
coyeTarejbHOe CBOWCTBAa CJOXKEHMA M  YMHOKEHHS,
pacnpedenumenbHoe C6OUCMEO YMHONCEHUA OMHOCUMENbHO
C10)1CceHUA, CBOMCTBA apU(PMETHYECKUX el CTBUI.
HccnenoBarh  4uCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAMTH
YHCIIOBBIE IKCIIEPUMEHTHI.

®opMyIMpoBaTh  ONpeleJeHUsl JeIUTEIs] M KpaTHOro,
HauOOJBIIEro OOLIero JAenuTeNs M HauMEHbIIEro oOIIero
KpPaTHOT0, MPOCTOrO0 M COCTABHOTO YHUCEI; UCIOJIb30BATH ATH
MOHATUS TPH PEIICHUH 3a/1a4 (IIpU HEOOXOAUMOCTH C OIOPOi Ha
aJITOPUTM TpaBUIA).

IIpuMeHSITH AATOPUTMBI BBIYUCIECHUS HaMOOJBIIEr0 OOILEro
JIenuTeNsT W HaMMEHbIIEro OOIIero KpaTHOro JABYX YHCel,
QJITOPUTM PA3JIOKEHUS YUCIIa HAa IPOCThIE MHOKUTENH.
HccnenoBath CBOMCTBA JEIMMOCTH CyMMBI M IPOM3BEACHUS
YHUCeN C ONIOPOM Ha BOIIPOCHBIM IJIaH.

IIpuBoauThL nNpHUMeEpbl 4YHCEN C 33JaHHBIMH CBOMCTBaMH,
pacno3HaBaTh BepHbIe U HEBePHbIe YTBEPKICHHS O CBOMCTBAX
qucell, ONPOBEpPraTb HEBEPHBIE YTBEPXKACHUSA C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4eCcKHe  NPeNJIOKeHHSI  C
MIOMOIIBIO CBSI30K «H», «UJIH», «ECIH..., TO...» 10 00pas3iy.
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Pematb TEKCTOBBIC 3a/1a4y, BKIIOYAIOUINE MIOHATUS JEIUMOCTH,
apu(METHYECKUM CIocoOOM, HCHOJIB30BaTh TIepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN ILIAH.
MopenupoBarh XOJ pelICHHs 3aJadd C IOMOIIbIO PHUCYHKA,
CXEMBI, TAOIUIIBL.

[TpuBoauTh, pa3buparh, OLEHMBATH Pa3JIUYHbIC peLICHHUs,
3allMCH  pelleHu TEeKCTOBBIX 3aJa4 C HalpaBISIOIECH
IIOMOILIBIO.

Kputnuecku oneHuBaTh MOJYYEHHBIH pe3y/abTaT, HAXOAUTH
OIMOKHU, OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPss OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH

(7 1)

Ilepnenouxynapnuvie npawvie. Ilapannenvrule npsmbie.

Paccrosinue MCKAY ABYMA TOYKAMH, OT TOUKH O HpHMOfI,

JUIMHA ITYTHA HA KBAJPATHOM CETKE.
Ilpumepwl npsmvix 6 npocmpancmee.

PacnosHaBarh Ha ueprexax, PUCYHKax CIy4ad B3aUMHOIO
pPacIoJIOKEHUS ABYX MPSAMBIX.

HN300paxath ¢ NOMOIIBI YEPTEKHBIX HHCTPYMEHTOB
KJIeT4aToil Oymare [Be IepeceKaronifecss MpsMble, JIBE
napajuleJbHbIe NMPSMBbIE, CTPOUTH MPSIMYIO, MEPHEHIUKYISIPHYIO
JAHHOM.

IIpuBoguTh NpHUMepbI NapajIeIbBHOCTH "
NEPIEHIUKYIAPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

PacnozHaBaTh B MHOIOYrOJIbHMKAX NEPIEHIUKYJSAPHBIE H
napajulespHple  CTOpoHbl. HM300pakaTh MHOTOYTOJBHUKH C
napajuleIbHBIMU, EPIEHAUKYIISIPHBIMU CTOPOHAMHU 110 00pasily.
Haxoauth paccTossHME MEXIQy ABYMs TOYKAMH, OT TOYKH [0
NpsAMOM, JUIMHY NYyTH Ha KBAJApPAaTHOM CETKE, B TOM YHCIE
UCTIONB3YS [IU(PPOBBIE PECYPCHI.

Apodu
(32v)

OObIKHOBEHHast ~ JApoOb,  OCHOBHOE  CBOWCTBO

cokpaienue n1poodeit. CpaBHEeHHE U yHOPSAA0YUBAaHUE IPOOEH.

I[CC}ITI/I‘-IHBIC IlpOGI/I U MCTpHUYCCKad CUCTCMa MCp.

Apobw,

Apugpmernyeckue — AEUCTBUSA  C¢  OOBIKHOBEHHBIMH

JACCATUYHBIMHN )IpO6$IMI/I.

u

CpaBHUBATBh U YHNOPSAJ0YHUBATH JpoOH, BHIOHPATH CHOCOD
CpaBHEHHUS JIpoOeii.

IIpeacraBasATh JecATUYHBIE JpoOUW B BHJE OOBIKHOBEHHBIX
npobeit 1 OOBIKHOBEHHbIE B BHJIE JECATUYHBIX, HCMOJIb30BATh
IKBHBAJICHTHbIE TMPEACTABJECHHMA JPOOHBIX YHMCEN MpHU HUX
CPaBHEHMH, IPU BBIYUCICHUSX (TIPU HEOOXOJUMOCTH C
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OtHomienue. [lenenue B JaHHOM OTHOIICHWUU. Macuimao,
MPOIOPLIHSI.

[Tonstue mpoueHTa. Boluncnenue npoueHta OT BEIWYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemienne TeKCTOBBIX 3a/1a4, COACPIKALIMX APOOH U MPOIICHTHI.
[TpakTuyeckas pabora «OTHOLICHNE AJTHHBI OKPYKHOCTH K €&
JUAMETPY».

HaIPAaBJISAIOLIEH TOMOLIBIO).

Hcnoab30BaTh  JECATUYHBIE JApOOM TpU TNPeoOpazoBaHHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

BbInoHATH apupMeTHYecKHUe 1elicTBUS C OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

BorunciasaTs 3HAYCHUS BBIPAKCHUI, coJleprKalInX
OOBIKHOBEHHBIE M JIECATHYHBIE  JApOOH,  BBIIOJHATH
npeoOpa3zoBanus JpoOei, BBLIOMPATHh CHOCO0, NPUMEHATH
CBOIiCTBA apUPMETUYCCKHUX JIEHCTBUU JUIsI PalMOHAIM3AINAN
BBIYHCIICHUM.

CocTaBisiTh OTHOLICHHS U IIPONOPLUHU, HAXOAUTH OTHOLICHHE
BEJIMYUH, JI€JIUTh BEJIUYHNHY B JaHHOM OTHOILIECHUH.

Haxoauth 3KcnepuMeHTAJBHBIM NYTEM OTHOIICHHUE JUIMHBI
OKpYy)XHOCTH K €€ juamerpy (mpu HeoOXOAMMOCTH ¢
HaMpaBJIsIONIEH TOMOUIBIO).

Haxoautp Macmiral 1iaHa, KapThl M BBIYUCIATH PACCTOSHUA,
MCIOJIb3YSl MAcIITad ¢ OMOPOM Ha aJlTOPUTM Y4eOHBIX JEHCTBUI.
OO0BACHATH, YTO TAKOE MPOLEHT, YHOTPEOIATH 000POTHI peur CO
CJIIOBOM «IIPOIIEHT». BoIpasarhb nponeHTs B ApoOsx U Apolu B
IIPOLIEHTaX, OTHOIIIEHUE JIBYX BEJIMYMH B IIPOLIEHTAX.
BbruncasTh IPOLEHT OT YUCIIA U YACIIO IO €T0 MPOLIEHTY.
OxpyrasiTe ApoOy ¥ IPOLEHTHI, HAXOIUTH MPUOIMKEHNS YHCET
PpU HEOOXOIMMOCTH € UCTIOJIb30BAaHUEM BU3YaJIbHOW OTIOPHI.
Pemars 3amaum Ha 4YacTW, MNPOLEHTHI, MPONOPLUU, HaA
HaXOoXJIeHHe Apoou (IpOoLEeHTa) OT BEIMYMHBI U BEJIMYUHBI 10 €€
Ipobu (MpoleHTy), ApoOu (TPOIeHTa), KOTOPBIA COCTaBISET
onHa BenuuuHa oT apyroil. IlpuBoauth, pa3déupars,
OLICHUBATBH PA3JINYHBIE PEIICHHUS, 3allUCH PELIEHUH TEKCTOBBIX
3aJ1a4 MpH HEOOXOAMMOCTH C HAIIPABIIAIONIEH TOMOIIIBIO.
H3Baekars uHpOpManu U3 TAOMUIl M JUArpamM,
MHTEPIPETUPOBATH TabJIMYHBIE JlaHHBIE, ONPEAEIATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 MPECTABICHHbIX JaHHBIX.
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Harasaanas
reoMeTpus.
Cummertpust
(6 9)

Ocesas CUMMempUust. lleHmpCUZbHa}l CUMMeENIPUZL.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmparncmee.

Pacno3naBaTh Ha yepTeKax U U300PAKCHUAX, H300PAKATH OT
PYKH, CTPOMUTH C TOMOLIbI0 MHCTPYMEHTOB (GUTypy (OTpE3OK,
JIOMaHyl0, TPEYroJbHHUK, MpPSIMOYIOJIbHUK, OKPYKHOCTB),
CUMMETPUYHYIO [JAQHHOM OTHOCHUTEIIBHO IIPSAMOM, TOYKU C
HaIPAaBIIIOLIEH TIOMOILBIO.

Haxoauth npumMepbl CHMMETPHUH B OKPY)KAIOIIEM MHUDE.
MopaeaupoBath u3 Oymaru 1Be (GUIYpbl, CHUMMETPUYHBIC
OTHOCUTEJIBHO IPSAMOM; KOHCTPYMPOBATh TI'€OMETPUYECKUE
KOH(UTIypaluHu, UCII0JIb3Ysl CBOMCTBO CUMMETPUH, B TOM YHCIIE C
MIOMOIIBIO IIU(PPOBBIX PECYPCOB C ONIOPO HA AITOPUTM yIEOHBIX
NEUCTBUH.

Boipaxennst
¢ OykBamMu
(64)

[Tpumenenue OyKB AJIs 3alMCH MaTeMaTUYECKUX BBIPAKEHUHN U
NpeIoKEHU.  BykeeHHvle — 8blpadiceHusi U HUCIOBble
NOOCMAHOBKIU.

bykBeHHbIE paBeHCTBa, HAXOXKICHUE HEM3BECTHOIO KOMITIOHEHTA.
DopMyIIbI.

Hcnonb3oBath OYKBBI AJi1 0003HAUEHUS YHUCEN, MPHU 3alKCU
MaTEeMaTHUYeCKUX  YTBEPXKIACHHM, COCTaBISATH  OYKBEHHbBIE
BBIPa)KECHHUS [10 YCIIOBUIO 3a1a4H.

HccaenoBarb,  HECIOXKHBIE  YUCIOBBbIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JJIS UX 3aIHCH.

Bbh1uucasaTs 4uciIoBO€ 3HaUE€HHE OYKBEHHOTO BBIPAXKEHUS TPHU
3aJJaHHBIX 3HAYCHHUSIX OYKB C OMOPOW Ha alTOPUTM Y4eOHBIX
JIeHCTBUH.

3anuceIiBaTh ¢hopmy.bi: nepumeTpa H TUTOIIA N
pr[MOyl"OJ'II)HI/IKa, KBa)IpaTa; JIIUHBI Opr)KHOCTI/I, IIomaan
KpyTa; BHINOJIHSATH BHIYMCJIEHHUS 110 3TUM (HopMyIiaM.
CocraBiasitb (GoOpMYJibl, BBIpAXKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIUYECTBO,
CTOMMOCTH; TMPOHU3BOAUTENHHOCTh, BpeMs, OO0BEM paboTHI;
BBITIOJTHSITH BBIYUCIIEHUS 110 3THUM (HOpMyIIam.

Haxoauth  HEW3BECTHBIH  KOMIIOHEHT  apH(METHUECKOTO
JeicTBUS.

Harasnuas
reoMeTpus.
Durypsl

YeTsIpEXYTroJbHUK, IIpUMEpPHI YETBIPEX YT OJIbHUKOB.
[IpssMmoyronbHUK, KBagpaT: CBOWCTBAa  CTOpPOH,  VYIJIOB,
UaroHayen.

N300paxkaTh Ha HEIMHOBAaHHOM W KieT4aro Oymare c
UCII0JIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YEeTBIPEXYTOJIBHUKU C 3aJaHHBIMU CBOMCTBAMU: C
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HA IUIOCKOCTH
(14 9)

N3mepenue yrioB. Buasl TpeyrojabHUKOB.

Ilepumerp MHOroyronpHuka. Ilmomans

¢burypol. PopmyIbl

nepuMeTpa W IUIOIAgu mnpsMoyroibHuka. [Ipubmmxénnoe

U3MEepeHue rmomanu Gpuryp.

Ilpaxmuueckas paboma «Ilnowaowv kpyaay.

napajvieIbHbIMU, MEPIEHIUKYISIPHBIMHU, PaBHBIMU CTOPOHAMH,
OpSIMBIMUA ~ yIJIAMH U Jp., PaBHOOCIPEHHBIH TPEYroJbHUK.
[pennararb u 00Cy:K1aTh CIOCO0bI, AJTOPUTMbI IOCTPOCHHUS.
HccnenoBarb,  uCHONB3YS  SKCIEPUMEHT,  HaOJIIOJCHUE,
MOJEIIMPOBAaHNE, CBOMCTBA  NPSIMOYIOJbHHKA, KBaJAparta,
pa30buBaTh Ha TPEYTOIBHUKH C OMOPOI HAa BOIPOCHBIH TUIAH.
O00CHOBBIBATH, ONPOBEPraTh C IOMOIIBI) KOHTPIPUMEPOB
YTBEPXKIECHHUS O IMPSMOYTOJIbHUKE, KBaApaTe, Paclo3HaABATh
BEPHBIC U HEBEPHBIE YTBEPKIACHUS.

H3mepsaTh M CTPOUTH C MOMOULIBIO TPAHCIIOPTUPA YIJIbl, B TOM
YHUCJIe B MHOIOYI'OJIbHHKE, CPABHUBATH YIJIbI; PacloO3HABATH
OCTpBbIE, NPSIMbIE, TYIbIE, PA3BEPHYTHIE YIJIbI.

Pacno3naBarth, H300pakaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIBbHBIMH,
TYHOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJdbHUKUA (IIpH HEOOXOJUMOCTH C  HCIOJIb30BAHHEM
BU3YaJIbHOU OTOPHI).

Boruncastb MEepUMETP MHOT'OYTOJIbHUKA, IJI0LIA/1b
MHOTOYTOJIbHUKA pa30MEeHHEeM Ha MPSIMOYTOJILHUKH, Ha PABHbIE
(burypsl, HCTIOIH30BATh METPHUUECKHUE SAMHHUIIBI U3MEPEHUS
JUTMHBI U TIJTOIIAIU C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnoab3oBath npudan:kéHHOe M3MepeHue IJUMH U TUIoaaeit
Ha KjeryaTod Oymare, NMPpUOMMKEHHOE U3MEPEHHE JITTUHBI
OKPY’>KHOCTH, TUIOLIAAN Kpyra.

IToaoKuTEIBLHBIE U
OTpHIATEIbHbIE
qyuciIa

(40 g)

Llenrie qucia. Mooyne yucia,

ceomempuuecKas

unmepnpemayus mooyia. Hucnosvie npomedscymxu.

[TonoxxutenpHBIE H© OTpULATCIIbHBIC

yucna. CpaBHeHue

IMMOJIOKHUTECIBHBIX WU OTPULATCIIBHBIX YHCCII. ApI/I(l)MeTI/I‘—IeCKI/Ie
HeﬁCTBHH C MMOJIOKUTCIIbHBIMU U OTPULATCIIbHBIMU YU CIIAMHU.

Penrenne TeKCTOBBIX 3a1a4.

IIpuBoauTL NpUMepPBI HCIONB30BAHMUS B PEATbHON >KU3HU
MOJIOKUTEIBHBIX U OTPULIATENbHBIX YHCET.

M300paxkaTth 11e51bI€ YNCIIA, MOJOXKUTENIBHBIE U OTPULIATEIbHBIE
quciia TOYKaMH Ha YUCIIOBOM MPSAMOM, MCMOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsI CPAaBHEHUS YHCE.

IIpumeHsTE NpaBH/Ia CPABHEHUS, YNOPSAOYHBATL IIEIIbIC
YUCIIA; HAX00UMb MOOYIb YUCTA.

®opMyJIMPOBATh NMPABUJIA BHIYUCIECHUS C ITOJIOKUTEIbHBIMU U
OTPULIATENILHBIMM YUCJIAMU, HAXOJAMTh 3HAYEeHHUsl YHCIIOBBIX
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BBIpaKCHUH, comepKamx JIEUCTBHUSA
C IIOJIOKUTEIBHBIMM M  OTPULIATEIBHBIMU YHUCIAMM IIPH
HE00XO0IMMOCTH C OIOPOH Ha aJIrOPUTM MpaBUIIA.
IlpuMeHATH CBOMCTBA CIIOXKEHUS U  YMHOXCHUSA
peoOpa3oBaHusl CYMM U IIPOU3BEICHUI.

IS

IIpeacraBienue IIpsmoyronpHass ~ cucreMa  KOOPAMHAT  HA  IUIOCKOCTHU. |O0OBSCHATh M WJJIIOCTPUPOBATH MNMOHATHE NPSIMOYTOJbHOU
JAHHBIX Koopaunatsl TOUKM Ha MJI0CKOCTH, abcIucca U OpuHaTa. CUCTEMBbl  KOOpPJMHAT  HA  IUIOCKOCTH,  HCIOJIb30BaTh
(6 u) Cron6uaThie 1 KPYrOBbIE JHATPAMMBL. TEPMUHOJIOTHIO; CTPOMTH Ha KOOPJAUHATHOM MJIOCKOCTH TOYKU U
[TpakTudeckas pabora «IlocTpoeHue quarpamm. (urypsl 10 3aJaHHBIM KOOp/MHATAaM, HAXOAMTBH KOOPIMHATHI
Pemenne  TEKCTOBBIX  3aJay,  coAepXallux  JlaHHbIe, | TOICK.
MIPE/ICTABJICHHBIC B TAOIHMIIAX U HA JUarpaMMax. Yurarb cronbyarsie u KpYyroBbIC Avarpammai;
HHTEPNPETHPOBATH JIaHHBIC;, CTPOUTDH CTOJIOYATHIE TUATPAMMBI.
Hcnoan3oBath MHPOPMANMIO, TPEICTABICHHYIO B Ta0JIMIIAX,
Ha JuarpamMmax Juisl pelleHHs TEeKCTOBBIX 3aJad M 3aJad U3
peanbHOU KU3HU.
Harasignas IIpamoyzonvuelii napannerenuned, Kyo, npusma, nupamuda,|Pacmno3zHaBaTh Ha YepTEkKaX, PUCYHKAX, OMUCHIBATH THPAMU]TY,
reoMeTpusi. KOHyC,  yununop, wap u  cgepa.  H3o06padicenue|nipu3My, TWIHHIP, KOHYC, I[ap, W300paxKaTh HX OT PYKH,
Durypsl NpPOCMPAHCINGBEHHbIX Queyp. Ipumepor Pa36épmox | MOAEJIUPOBATH U3 Oymaru, MIACTHIMHA, MPOBOJOKU H Jp. C
B IPOCTPaHCTBE MHO202PAHHUKO8, YUIUHOPA U KOHYCA. Harpasysitonme nomomso. IIpuBoaAUTL NMpuUMepbl 00BEKTOB
9 ) Ipaxmuveckas paboma «Cozdanue Modeneii | OKPYKAIOIIETO MUPA, MMEFOIIMX (POPMbI HA3BAHHBIX TEJ.

NPOCMPAHCMBEHHBIX Pueyp».
Honamue o06véma, eounuyvl usmepenus o00véma. O0vEM
NPAMOY20/IbHO20 napaiieienuneod, Kyoa, hopmynst 00véma.

Hcnoab30BaTh TEPMHUHOJIOTHMIO: BepIIMHA, pPeOpO,
OCHOBaHUE, BBICOTA, PAJINYC U IUAMETP, Pa3BEPTKA.
N3yuarpb, ucnonb3ys >KCIEPUMEHT, HaONIO/IEHUE, U3MEpEHUe,
MOJICJINPOBAaHNE, B TOM YHCIE KOMIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJl, BBIABJIAATH CXOACTBA U Pa3IUYUA.
MEXIy MUPaMUION U MPU3MOM; MEXAY LUWIMHAPOM, KOHYCOM U
1apoM.

Pacno3naBath pa3BEPTKM mapajuienenunena, Kyoa, MpU3MBI,
NpaMuU/bl, KOHYCa, WIMHIPA; KOHCTPYHMPOBATh JaHHBIC TElla
U3 pa3BEPTOK, C€O3/1aBaTb HMX MOJEINM C HaIpaBJISIOLIEH
MTOMOILBIO.

I'PaHb,
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Co31aBatb MOJeJM TPOCTPAHCTBEHHBIX GUTYp (W3 Oymaru,
IIPOBOJIOKH, IIJIACTUIIMHA U JIp.) C OIOPOM HA allrOPUTM Y4eOHBIX
JIEUCTBUM.

H3mepsaTs Ha Mojeasix: IIUHBI pEOEp MHOTOTPaAHHHUKOB,
JUaMeTp I11apa.

Boruucasats 1o  dopmysaam: 00bEM  IPAMOYTOJIBLHOTO
napajuiefienunena, Kyba; HCIOJIb30BaTh EIUHHIIBI N3MEPEHHUS
00béMa; BBIYUCIATH OOBEMBI TENl, COCTABICHHBIX U3 KyOOB,
napajuleJIenue/oB; pemaTh 3aJa4l C PEalbHbIMU JAHHBIMU C
OTIOpPOii Ha CTIPaBOYHYIO HH(POMAIIHIO.

IToBTOpEHUE,
0000IIEeHne,
cucTeMaTu3alus
(20 v)

HOBTOpeHI/Ie OCHOBHBLIX MMOHSITHUH U METOJIOB KYypCOB 5u6

KJIACCOB, 0000IIEHHE U CUCTEMAaTH3alis 3HAHUA.

BoruncasaTs 3Ha4€HUS BBIPAXKEHUN, COEPIKALLUX HATYPAJIbHBIE,
LebIe, IIOJIOKUTEIIbHBIE U OTpULATEIbHBIC 4HCIIa,
OOBIKHOBEHHbBIE U JECATUYHBIE apoou, BBINOJIHATD
peoOpa3oBaHus YUCENl U BBIPAXKEHUN NPU HEOOXOIUMOCTU C
HaIPABJIAIOLIEH TOMOUIBIO.

Bri0upars ciocod cpaBHEHUS YMCEIT, BHIYUCICHHUMN, MPUMEHSATH
cBoiicTBa apu(METUUYECKUX JEHCTBUM IS pallMOHATU3AIUN
BBIYMCIICHU.

PemaTes npocreifime 3a1a4m U3 peaabHON KU3HH, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUS Ul pelIeHus 3a1ad W3 JPyrux
IIPEIMETOB.

Pemats npocreiimme 3aga4u pa3HbIMHU CIIOCO0AMU.
OcymecTBIATh CAMOKOHTPOJIb BBINIOJIHAEMBIX JEHCTBUI H
CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUMN.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO TOAAM OBYUYEHUA)
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7 kmace (He meHee 102 u)

Ha3Banmue
pa3aesia (TeMbl)
Kypca (4uci10

OcHOBHOe coiep:KaHue

OcHOBHBbIE BUIbI 1€AITEJIbHOCTH 00y4aI0UIUXCS

4acos)
Yucaam [ToHsTHE pallMOHATBHOTO YHUCIIA. CucTeMaTH3UPOBATH U 000raATh 3HAHUA 00 OOBIKHOBCHHBIX
BLIYHCJICHYS. Apudmerndeckue AEMUCTBUS C PAIIMOHATILHBIMU YU CIIAMH. U JCCATUYIHBIX APOOSX.
PanunonaabHubie CpaBHeHMe, yIOPSI0YMBAHUE PAITMOHAIBHBIX YHCET. CpaBHUBATH U YNOPAJA0YMBATH APOOH, MPeoOPa3OBbIBas MPH
quciia CreneHsb ¢ HaTypaIbHbBIM I10OKA3aTEJIEM. HEOOXOAUMOCTH  JIECSATHYHBIE JpoOM B  OOBIKHOBEHHEIE,
(25 ) PerieHrie OCHOBHBIX 3aJ1a4 Ha APOOH, IPOIICHTHI U3 PeaIbHOM | OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO

MIPAKTHKU.
[Ipy3Haku  E€IMMOCTH,  PA3JIOKEHUS
HaTypaJbHbIX YHCET.
Peasibubie 3aBHCUMOCTH. [Tpsmas
MPONOPUUOHATBHOCTH.

Ha MHOXKHNTCIIN

u oOparHas

JECATUYHYIO IpOOb.

I[Ipumensite  pa3HooOpa3Hble  CcHOCOOBI M TPHEMBI
BBIYMCJIEHUS 3HAYeHU APOOHBIX BBIPA:KEHMIl, COICPIKALINX
OOBIKHOBEHHBbIE U  JIECATUYHbIE JpoOM: 3aMeHATh IpHU
HEOOXOUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOHW U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BBIpAXKEHHE K (opMme,
HaubOosnee ynoOHOM [UIsi BBIUMCIEHHMH, NpeoOpa3oBbIBAThH
JIpOOHBbIE BBIPAKEHHUS HA YMHOXKEHHE M JEJeHHE JECITUYHBIX
Jpo0eil K TeHCTBUSAM C LENbIMU YnciaaMu (ITpU He0OXOIUMOCTH €
HaMpaBJIsIONIEi TOMOUIBIO).

I[IpuBoauTH 4HCJIOBbIe U OyYKBEHHbIe NMPUMEPBI CTETICHU C
HaTypaJbHBIM IIOKa3aTeneM, OOBSCHSS 3HA4YeHHs OCHOBAHUS
CTETICHU W TOKa3aTellsl CTETNeHH, HAXOAWUTh 3HAYCHHs CTETICHEH

Buna a" (@ — mro6oe palMoHaNIbHOE YUCIIO0, N — HATypaJlbHOE
YHUCJI0) C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO.

[lonuMate cMbICa 3amMCH OOJBIIMX YHCEJI € MOMOIIbIO

AeCATUYHBIX Apo0eii U cTeneHeil yuciaa 10, npuMeHATh UX B

peajibHbIX CUTYalMsIX.

IIpuMeHATH MPU3HAKHU JEIUMOCTH, PA3JIOKEHHUS HA MHOKHUTEIN
HaTypaJbHBIX YHCET.

Pemathb npocreiinmue 3a1a4M Ha 4acTH, IPOLICHTHI, TPOIIOPIIUH,
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Ha HaxOXJIeHHe IpoOu (MPOLEHTa) OT BETMYMHBI M BETMUYUHBI IO
e npobu (mporeHTy), 1podu (IPOIEHTa), KOTOPBIA COCTABIISICT
ogHa BenuuuHa ot gpyrod. IlpuBoauth, paszoupars,
OLIEHNBATH PA3JIUYHbIC PEHICHUS, 3alIUCH PEIICHUI TEKCTOBBIX
3ajay.

Pacno3HaBath 1 00BACHATH, ONIUPASICh HA ONPEICICHUS, TIPSIMO
IIPONOPLIMOHAJIbHBIE U o0paTHO IIPONIOPLIMOHAJIbHBIE
3aBHCHUMOCTH MEXAY BEJIMYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCHUMOCTEM M3 peaJlbHOr0 MHpa, W3 JPYruX Y4eOHbIX
MIPEIMETOB.

Pemarp npocrelinie mMpakTHKO-OPHMEHTHPOBAHHbIE 3a1a4H
HA  ApoOW, TMPOUEHTbI, TMNPAMYW H  O0OpaTHYIO
NPONOPUHOHAJIBLHOCTH, NPONOPLMH.

Auaredpanyeckue
BbIpa:KeHHU sl
(27 u)

bykBeHnHbIe BeIpakeHUs1. [lepemennsie. JlonycTUMBIE 3HAYEHNUS
nepeMeHHbIX. QOPMYyIIBIL.

[TpeoOpa3oBanue OyKBEHHBIX BBIpaKEHUI, PACKPBITHE CKOOOK
U TIPUBE/ICHUE MTOT00HBIX CIIaraeMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIEM.
MHoOro4JIEHBI. Crnoxenue, BBIYATAHUE, YMHOKEHUE
MHOro4aeHOB.  DopMynbl  COKpAIIEHHOIO  YMHOXKEHHUS.
Pa3noxeHne MHOrO4JI€HOB HA MHOKUTEIH.

Osaagern HA 0aszoBoM ypoBHe anreOpandeckon
TEPMUHOJIOTHEN W CHMBOJIMKOW, NPHUMEHATH €€ B Ipouecce
OCBOCHHMSI yUeOHOT0 MaTepuana.

Haxoauth 3HayeHHs OYKBEHHBIX BBIPOKEHHM NpH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHATH BEIYUCIEHUS 1O (popMyiam.
BbInoHATHL peoOpa3oBaHus LIEI0T0 BBIPAKEHHUS] B MHOTOUJICH
IPUBEJICHUEM MOJO0OHBIX CIIaraeMbIX, paCKphITHEM CKOOOK.
BpINOIHATL  yMHOXEHHME OJHOWIEHA HAa MHOTOWIEH |
MHOrO4YJI€eHa Ha MHOTOYJIEH, NPUMEHATh (OopMyIsbl KBajapara
CyMMBl M KBajJpaTa pPa3sHOCTM C OIIOPOM Ha CIPaBOYHYIO
UH()OPMAIIHIO.

OcymecTBaAATh Pa3IOKEHUE MHOIOWIEHOB HA MHOXKUTENIN
MyTEéM BBIHECEHHUS 32 CKOOKHU OOIIEero MHOKUTEINS, TPUMEHEHUS
dopMynnbl  pasHOCTH  KBaJpaToB, (OpMyl  COKpamEHHOTO
YMHOKEHHS C ONIOPOM Ha CIPaBOYHYIO HH(OPMALIUIO.
IIpumensiTe 1peoOpa3oBaHWE MHOTOWIEHOB [UIS pPELICHHUs
pa3IMYHBIX 3aJa4 W3 MATEMAaTUKH, CMEXHBIX MPEIMETOB, W3
peanbHON NMPAKTHUKHU.

3HAKOMMTBCS € HCTOPHEH pa3BUTHS MAaTEMATUKH.
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YpaBHeHnust
U HepaBeHCTBA
(20 u)

VYpaBHeHue, IIpaBUJIa npeoOpa3oBaHus
PaBHOCUJIBHOCTb YPaBHEHHUM.
JInneliHOE ypaBHEHHUE C OJTHOM IIEPEMEHHOU

yYpaBHEHUS,

MIEpEMEHHOM, pelIeHUEe JMHEUHBIX YpaBHEHUM. Penenne 3amau

C TIOMOIIIBbIO YPaBHEHUIH.

Jlunetinoe ypasHenue c 08yMs NepeMeHHbIMU U €20 2PAPUK.
Cucrema /1ByX JMHEHHBIX YpaBHEHUH C JBYMsI IEPEMEHHBIMHU.
Pemenne cucteM ypaBHEHHMIl CIIOCOOOM TMOJCTAaHOBKU U

CIIOCOOOM CIIOKEHUSL.

Pemarsp rHeliHOE ypaBHEHHE C OJJHOM NTEPEMEHHOM, MPUMEHSIsI
NMpaBHJIA [1EPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCUIBHOMY
emy Oozee npoctoro Buja. IIpoBepsATH, SIBISETCS I KOHKPETHOE
YKCJIO KOPHEM YPABHEHMS.

ITopOupars nmpuMepbl Nap YUCEN, SBIAIOLIUXCS PELICHUEM
JMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTponTh B KOOPAMHATHOM IIJIOCKOCTU TpaduK JHUHEHHOTO
YPaBHEHMsI C JBYyMs IE€PEMEHHBIMH (IIpM HEOOXOJUMOCTH C
MCTIOJIb30BAHUEM CMBICIIOBOM OIOPHBI); TOJIB3YACh TpaduKoM,
NPUBOJAUTH IPUMEPbI PELICHNS YPaBHEHUS.

Haxoauth pemieHue CUCTEMBI JIBYX JIMHEWHBIX YPaBHEHHUU C
JBYMsI IEPEMEHHBIMU C OTIOPOI1 Ha aITOPUTM Y4EOHBIX eHCTBUI.
CocTaBifiTh M pelIaTh YpaBHEHUE WM CUCTEMY YPABHEHUH 110
YCIIOBUIO 33Jjaud, WHTEPIPETUPOBATL B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4yd IIOJy4EHHBIA pE3yJbTaT C OIOpPOM Ha
BOIIPOCHBIH IJIaH.

Koopaunarsi
U rpaduku.
DOyHKIUU
(24 9)

Koopannara Touky Ha npsiMoi. UMCIoBbIE TPOMEKYTKH.
PaccrossHre Mex 1y 1ByMsl TOUKaMH KOOPAMHATHOW MPSMOMN
IIpssMoyrosbHas cUCTEMa KOOPAMHAT Ha IUIOCKOCTH. [IpuMepsl
rpadukoB, 3aaHHBIX popmynaMu. UTeHne rpaduKkoB peabHbIX

3aBHCUMOCTEM.

[Tonstue ¢ynkuuu. I'papuk dynkuuu. CpolicTBa (QyHKIHUIL.

Jluneiinas ~ Qynkuus. Iloctpoenue rpaduxa

byukiyn. 'paduk Gyakumn y = kx + b,

JIMHEWMHON

H3o0paxatb Ha KOOPAWHATHOU psAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3alIUCHIBATh UX Ha alreOpanyeckoM si3bIKe.
OTrMeyaTh B KOOPAMHATHON NJIOCKOCTH TOYKH I10 33JJaHHBIM
KOOpJIMHATaM; CTPOUTh TI'padUKH HECIOXXHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (QopMyJamMH, B TOM YHCIE€ C MOMOIIBIO HU(POBBIX
nmabopatopuii.

I[IpumeHnsiTh, M3y4YaTh NpeuMMyIecTBa, HUHTEPHPETHPOBATH
rpadudeckuii crmocod mpeacTaBiIeHUs U aHAIW3a Pa3HOOOpa3HON
KU3HEHHOH HH(pOpMAIHH.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (PYHKIIHUHU, OBJIaJIEBAaTh
(bYHKIIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBath nmHeliHyto ¢yHkuuio y = kx + b, omucpiBath
e€ CBOWCTBA B 3aBUCUMOCTH OT 3HaYeHUI Kodppuunentos K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUIIA).
Crpoutsb rpaduku guHeiHONH QyHKINU, QyHKIMH Y = kX + b
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Hcnonb3oBats HuGpoBbIe pecypebl s TOCTPOCHUS rpadKOB
(GYHKIMA 1 U3yYEHHUS UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B pEaIbHbIX
IIPOLIECCAX U SIBJICHHUSIX.

IToBTOpEHUE
M 00001IeHHE
(6 1)

HOBTOpeHI/Ie OCHOBHBIX MOHITHM U MCTOOOB KypcCa 7 KJ1acca,

000011IeHNE 3HAHUIA.

BbiOupaTh, TNpPUMEHATHL  CHOCOOBI  CpPaBHEHMSI  YMCET,
BBIYMCIICHUH, peoOpa3oBaHui BbIpaKCHUH, peneHus
YpaBHEHHI TP HEOOXOAMMOCTH C HAMPABIISIONIEH TOMOIIIBIO.
OcyuiecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEUCTBUI M
CaMOIIPOBEPKY  pe3ylibTaTa BBIYHUCICHUH, MpeoOpa3oBaHUH,
IIOCTPOCHHM.

PemaTth npocTreiiime 3a1a4m 13 peagbHOM KU3HU, IPUMEHATH
MaTeMaTHYeCcKUe 3HAHWsl U1 pElIeHUs 3ajad W3 JAPYrHx
MIPEIMETOB.

Pemiats mnpocreiiliye TeKCTOBbIE 331a4H, CPAaBHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 3a1a4H.

8 ki1acc (He menee 102 )

Ha3Banmue
pa3aesa (TeMbl)
Kypca (4uciao

OcHoBHOE coepkaHue

OcHOBHBbIE BUIbI 1eITEJIbHOCTH 00y4al0IIUXCS

4acoB)
Yucnau KBanpatHslit kopeHb U3 uncna. [lonsamue 06 uppayuonanonom |DOpMYJTHPOBATH OMNpeesieHHe KBapaTHOTO KOPHS M3 YHCIIA,
BbIYHCJICHUS. yucne. /lecamuunvle npUOIUICEHUS UPPAYUOHATLHBIX YUCE]L. apu(METHYECKOT0 KBaJIPaTHOTO KOPHS MPH HEOOXOJIUMOCTH C
KBaaparnbie Heticmeumenvnvie uucna. Cpagnenue 0elicmsumenbHsix yucesl. |BA3YalbHON OIOPOH.

KOPHH

Apudmernueckuil KBaJpaTHBII KOPEHb.

le/lMeHﬂTb On€panriio H3BJICUCHUA KBaAPAaTHOI'O0 KOPHSI H3
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(15 9) VYpaBHeHue Buia X' = a. qrclia, HCMOJb3YS IPU HEOOXOJUMOCTH KAJIbKYJIATOP.
CaoiicTBa apudmeTnyeckux KBaJPaTHBIX KOpHeH. | OeHMBaTh  KBaJpaTHblE KOPHU  LEIbIMA  YHUCIAMH U
[IpeoOpazoBaHre  YHCIIOBBIX  BBIPAKEHUH,  COACPXKAIIUX | IECATUIHBIMU APOOSIMHU.
KBaJpaTHHIC KOPHHU. CpaBHUBATL W  yNOPSAOYHUBATHL  pAllMOHAIbHBIE U
MppALMOHATILHBIE YHCIIA, 3aMCAHHBIE C MOMOIIBI0 KBaJAPAaTHBIX
KOpHEM MpH HEOOXOIMMOCTH C HAPAaBIISIONIEH TOMOIIIBIO.
HccaenoBarh ypaBHEHUE x2 = a, HAXOAUTh TOYHBIE U
npubmkEéHHbBIC KOpHU pu @ > 0.
HccaenoBarb CcBOMCTBA KBaJpaTHbIX KOpPHEH, NPOBOJIs
YHUCJIOBBIE S3KCIEPUMEHTBHl C MCIOJIb30BAHUEM KaJlbKYJISITOpa
(xoMIIbIOTEPA).
IIpumensiTh cBoiicTBA apupMeTHYECKHMX KOPHeH ISt
npeodpa3oBaHusi BbIPAKEHUI.
BbinosiHATL mpocTeiilie MNpeodOpa3oBaHUSl  BbIPAKEHUH,
CoZIepXKaIIuX KBaJpaTHbIe KOpHU. BrIpakaTh mepeMeHHBbIC W3
reOMEeTPUUYECKUX U Pu3ndeckux (HopMmyIl mpu HEOOXOJUMOCTH C
ONOpOH Ha MPaBUIIO.
BoruuciasaTs 3Ha4YeHHMs BBIPAKEHUM, COAEpKALUX KBaJpaTHbIC
KOPHH, UCIIONB3YS MPU HEOOXOTUMOCTH KaTbKYIATOP.
HUcnoan3oBath B XOA€ pEIICHUS 3a7a4  dJIEMEHTapHBIC
MPEJICTABICHUS], CBSI3aHHBIE C MPUOMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.
3HAKOMUTBCS C UICTOPUEN PA3BUTHA MATEeMATHKH.
Yucaa u Crenens c 1enbM nokaszareneM. CTaHapTHas 3anuch yncia. | PopmyJMpoBaTh OnpeaesieHHe CTENEHU C LIEJbIM M0Ka3aTeaeM
BbIYUCJIEHUSI. Pazmepbl 00bEKTOB OKpYXKAIOIIET0 MUpa (OT SJIEMEHTAPHBIX (Tpu HEOOXOAMMOCTH TI0 BU3YAITBHON OTIOPE).
Crenenn YacTHIL O KOCMUYECKUX 00BEKTOB), UIUTETHHOCTH IporieccoB | [IpeacTaBisiTh 3anuch OOJIBIIMX U MAJTBIX YACEN B CTAHIAPTHOM
¢ HeJIbIM B OKPY’KaIOIIEM MUDE. Bujne. CpaBHMBATBL 4HClIa W BEJIWYWHBI, 3alHCaHHBIE C
nokasareJjiemMm CBoiiCcTBa CTENIEHU C LEIBIM IMOKA3aTEIEM. UCIONb30BaHueM crenenu 10.
(7 v) Hcnoab3oBars 3amMch 4YMCEd B CTAaHAAPTHOM BUAE IS

BBIPQXEHHUS pPa3MepOB OOBEKTOB, JIUTEIBHOCTH IMPOIIECCOB B
OKpY’KaroIlleM MHUpe.
D®opMyIHPOBATH, 3aNMCHIBATH B CUMBOJINYecKoii ¢opme u
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HWIJTIOCTPHUPOBATL IPHUMEpaMu CBOMCTBA CTEIICHU C IICJIBIM

nokaszareneM  (IpU  HEOOXOAUMOCTH C  MCHOJIb30BAaHUEM
BHU3YyaJbHOW ONOPHI).
IIpuMensiTe  cBoOiicTBa  CTEeNeHU U1 NpeoOpa3oBaHUs

BBIPQXCHUM, COJEPKAIMX CTENEHU C LEIbIM II0Ka3aTelleM C
UCTOJIB30BAaHUEM  CIPAaBOYHOH wuH(pOpManMy. BBHINOJHATH
AeHCTBUA C YHUCIAMM, 3alMCaHHBIMM B CTaHAAPTHOM BHJE
(YMHOXEHHE, JICTICHNE, BO3BEIICHHUE B CTCIICHD).

AuredOpanyeckue KBagparubeiii Tpéxunen. Pa3znoxxeHue kBagparHoro tpéxwieHa |PacmosnaBaTh  KBaJpaTHBIM  TpPEXWIEH,  yCTaHABIMBATH

BbIPAKEHUSI. Ha MHO>KHUTEIIHN. BO3MO>KHOCTH €T0 Pa3JI0KEeHUsI HA MHOKUTEIIH.

KBagpaTHbiii PackinaapiBaTh Ha MHOMKMTEJIM KBAJPATHBIM TPEXUIEH C

TPEXUJIeH HEOTPUIIATEIIbHBIM JIUICKPUMHUHAHTOM TPH HEOOXOJIUMOCTH C

(59) OIOPO¥i Ha AJITOPUTM IPaBHJIA.

Anrebpanueckne | AnreOpamdeckast ApoOb. JlomycTuMble 3HaYEeHNUs IEPEMEHHBIX, | 3anuchIBaTh anredpanyeckue BoipaxeHus. Haxomurb o0nacTb

BbIPA:KeHUSI. BXOJIAIINX B anrebpandeckue BoipakeHuss. OCHOBHOE CBOMCTBO | OMIPEIeTICHHsI PAIlHOHATIBLHOTO BBIPAKEHHUSI.

Auredpanyeckas | anrebpandeckoii 1poou. Cokparenue 1pooei. BbINOJHATH YKCIIOBBIE MOJCTAHOBKHA UM BBIYUCJIASATH 3HAYCHUE

ApoOL Cnoxenue, BBIUMTAHMUE, YMHOKEHHE u JieNIeHre | ApoOU, B TOM YHCIIE C IIOMOIIBIO KAIbKYIISTOpA.

(15 v) anreOpanyeckux  ApoGeil. IIpeoOpa3zoBaHue BbIpakeHUi, | MOPMYJIHPOBATH OCHOBHOE CBOMCTBO alireOpandeckoil qpoou u

coJiepxanux aaredpandeckue apoou. NPUMEHSATH €ro JIJIs TpeoOpa3oBaHus APoOeil.

BbInoJHATL JelicTBUSI C anredpandecKuMu JpoOsSIMU  TIpH
HEOOXOAUMOCTH C Hampapisiomend moMonipio. [IpuMeHsTh
npeoOpa3oBaHus BBIPAXKEHUH sl pelieHus 3a1ad. BbipaxkaTth
nepeMeHHble 13 Qopmyn (PpU3NYECKUX, TEOMETPUUYECKHX,
OMHCHIBAIOIUX OBITOBBIE CHUTYaIlMH) TpPU HEOOXOJUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBHenus: KBaaparnoe ypaBaenue. Hemonmnoe kBajgpaTHOE ypaBHEHHE. Pacno3naBathb KBaJgpaTHbIe ypaBHEHUS.

1 HEPaBEeHCTRBA. dopMyna KOpHEW KBaIpaTHOrO ypaBHeHUsd. eopema Buema. |3anuceiBaTh (opMyJy KOpHEW KBaJpaTHOTO YpaBHEHUS,

KBaaparusbie Pemenne ypaBHeHu, CBOASIINXCS K KBaApaTHBIM. [Ipocreiiiie | pemiath KBaJgpaTHble YPaBHEHHUs] — TIOJHBIC W HETOJHBIC (C

YPaBHEHHUSA IpOOHO-PAlMOHALHBIE YPABHEHHUS. UCIIOJIb30BaHUEM CIPABOYHON MH(POPMAITUN).

(15 v) Pemenne TekcTOBBIX 3amad ¢ INOMOHIBIO  KBajpaTHbIX |[IpoBoauTh mpocTeiiliMe  McceI0BAHMS  KBaJPAaTHBIX
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YPaBHEHHU.

YPaBHEHHUI.

Pemiath ypaBHeHMs, CBOJAIIMECS K KBaJIPaTHBIM, C IIOMOILBIO
npeoOpa3oBaHUil ¥ 3aMEHOU MIEPEMEHHON C OTIOPOi Ha alrOPUTM
npaBuiIa.

Habaonate ¥ aHANM3MPOBATh CBSI3b MEXAY KOPHIMH H
K03 pHLIMEHTaMU KBaJPAaTHOTO YPaBHEHUSI.

IIpumensamuo meopemy Buema oAl peuienus
3a0a4 (¢ ucnonvzosanuem oopasya).

Pemats TekcTOBBIE 3aJauM aNreOpPaMyECcCKUM  CIIOCOOOM:
NEPEXOANTh OT CIIOBECHOH (YOPMYIHMPOBKH YCIOBHS 3aJa4d K
anreOpanveckorl MoAeNu MyTEM COCTaBIIEHUS ypaBHEHUs (Ipu
HEOOXOJMMOCTH C  HANpaBISIONICH IOMOIIBbIO);  pelaTh
COCTaBIIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YIIbTaT.
3HAKOMUTBCS ¢ HCTOPHEii pa3BUTHUS anreOphI.

YpaBHeHus JIuHeiiHOe ypaBHEHHME C JABYMs II€PEMEHHBIMH, €ro rpaduk,| Pacmo3HaBaTh JHHEHHbBIC ypaBHEHHS C IBYMS IEPEMEHHBIMHU.
1 HEPABEHCTBA. IIPUMEPHI PEILICHUS] YPAaBHEHUH B LIEIBIX YHUCIIAX. Crpouth rpaduKy JHMHEHHBIX YpaBHEHMH, B TOM YHUCIE
Cucremsl Pemienne cucreM JByX JHMHEHHBIX YpaBHEHHUH C JIByMs|HCIOJIb3ys LHM(POBbIe pecypchl (IPU HEOOXOJUMOCTH C
YPaBHeHM nepeMeHHbIMH. [IpuMepsl pemieHHus CHCTEM HEJIHMHEHWHBIX | OIOPOH Ha aJITOPUTM y4eOHBIX JCHCTBUIA).
(13 9) YPaBHEHHUH C IBYMS IEPEMEHHBIMH. Paznuyare napasuienbHble U NEpECEKAIOIIMECS MPAMBIE 110 UX
I'pauueckas  unmepnpemayus — ypaenenus ¢  O08yMs|yPaBHEHHSM.
nepemMenHbIMU U CUCmeM YPAGHEeHUU ¢ 08yMs nepemernbimy.  |PemiaTb cuUCTeMBl JBYX JIMHEHHBIX YpaBHEHHH C JBYyMS
Penenne TEKCTOBBIX 3a/1a4 € IIOMOILBIO CUCTEM YpaBHEHUH. IIEPEMEHHBIMU MTOJCTAHOBKOHN U CIIOKEHUEM.
Pemarb npocreime cucTeEMsl, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SBIISIETCS JMHEHHBIM IPU HEOOXOIUMOCTH C HAIpaBIISIOLICH
MTOMOILBIO.
Ilpueooumsv  zpaguueckyro  unmepnpemayuio  peuieHus
YpaeHeHus ¢ 08yMsl NePeMeHHbIMU U CUCEM YPAGHEHUll ¢ 08YMs
nepemenHbIMU.
Pemath TekcTOBBIE 3a1a4M aIreOpauecKuM CIIOCOOOM.
YpaBHeHust YuciioBble HEPABEHCTBA U UX CBOMCTBA. ®opmyJIMpoOBaTh CBOICTBA YHUCIIOBBIX HEPaBEHCTB,

W HepaBeHCTBA.

HepaseHncTBO ¢ 0HOM nepeMeHHON. JIMHENHbIE HEPABEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAUHATHOMN MPSIMOM.
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HepagencrBa OJIHOHM INEepeMEHHOM M MX pemeHne. CUCTEMBI JIMHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ pEUICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJIHOW IIEPEMEHHOM U UX pELICHUE. Pemiars JMHEVWHBIE HEPABEHCTBA C OIHOM IIEPEMEHHOM,
H300paxeHue pelieHrs JMHEHHOro HEpaBeHCTBA U UX CUCTEM | M300pa)kaTh PEllIEHUE HEPABEHCTBA HA YMCIIOBOM MPSAMO.
Ha 4YKMCIIOBOM IIPSIMOM. Pemath cucTembl TMHEHHBIX HEPABEHCTB, H300paXaTh PEIICHUE

CHCTEMBI HEPABEHCTB HA YHCIIOBOM MPSIMOI MPH HEOOXOJMMOCTH
C BU3yaJIbHOM OIOPO.

DOyHKIUH. [Tonstue dynkuuu. OOnacTh ompeaeneHuss 1 MHOXKECTBO Hcnoab3oBaTh  QYHKIMOHANBHYI0  TEPMHHOJIOTHIO U

OcHoBHbIE 3HaueHu# QyHkuu. CriocoOsl 3a1anus QyHKITUH. CHMBOJINKY.

MOHSITHSI I'padux ynxnuu. CoiicTBa QyHKIMHM, UX OTOOpakeHHE HA | BhIYyMcasiTh 3HaYeHHs1 QYHKIUH, 3aaHHBIX (opmyrinamu (Tpu

(S rpaguke. HEOOXOJUMOCTH HCIOJIb30BaTh KaJIbKYJIATOP); COCTABJISATH
Ta0JIMIbI 3HAYeHUH HyHKIHH.
CTpouTh N0 TOYKaM rpauKu QyHKIHA.
OnucepiBaTh cBOiicTBa (QyHKIIMHM Ha OCHOBE €€ rpaduvecKoro
IPEJICTaBICHUsT MpU  HEOOXOJUMOCTH C  HallpaBJfroIen
IIOMOILIBIO.
HUcnonb3oBarh  (QYHKIMOHAJIbHYIO  TEPMHMHOJIOTHIO M
CHMBOJIUKY.
HccaenoBarh mnpuMepsl IpadUKoOB, OTPaXAOUMX peasbHbIe
npoueccel U siBiaeHus. IIpMBOAUTHL NpHUMeEpPBI IPOLECCOB U
SIBJICHUH C 33JJaHHBIMH CBOMCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHBIEC NPOrPAMMBI JIJISl TIOCTPOCHMUS
rpadukoB PyHKUIMN U U3y4EHUS UX CBOMCTB

DOyHKIWH. Urenne u mnoctpoeHue rpaduxkoB ¢yakiuil. IIpumeps: | HaxoauTs ¢ momombo rpaguka GyHKIIMN 3HAYCHUE OJTHON U3

YuciioBblie rpaduKoB (QPYHKIUH, OTpaskalOINX peabHbIE MPOLIECCHI. paccMaTpUBAEMBIX BEIMUYUH 110 3HAUYEHUIO APYTOM.

(pyHkunu DyHKINH, ONHUCHIBAIOLINE PAMYIO 51 00paTHyI0 | B HECIOXKHBIX Cllydasx BbIpaxkaTh (OPMYJI0i 3aBHCHMOCTH

9 v) IPONOPLUUOHANBHBIE 3aBUCUMOCTH, UX rpapuku. ['mnepbona. | Mexay BeIMUYHHAMHU.

I'paduk dysKImny = X-.
Oyukuun Yy = X2,y = X5,y = VX, y =k epaduueckoe
X

peuienue ypasHeHuli U cucmem YpaeHeHuil.

OnuceiBaTh XapakTep U3MEHEHUS OJHOW BEJIWYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

PacnoznaBatrp Buabl wusydaembix ¢yHkinuil. I[lokasbiBaTh
CXeMAaTH4YEeCKH T[IOJO)KEHHE Ha KOOPAMHATHOW IIJIOCKOCTH
rpadukoB QyHKUUN Buga:y = X2, y = X,
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y = \/ X, y = k;

Hcnonb3oBaTh PyHKIMOHAJBHO-TPaduUeckue
NpeacTaBJIeHus Uil PEIICHUS U UCCIICI0BAHUS YPABHEHUN U
CUCTEM YpaBHEHHI.

IIpumeHsTh nU(PPOBBIE PecypChl s MOCTPOSHUSI TPAPUKOB
GYHKITUH.

IloBTOpEeHue
H 000011IeHne
(69

HOBTOpeHI/IC OCHOBHBLIX MMOHSITHUH U METOJIOB KYypCOB 7u8

KJIaCCOB, 0000IIEHNE 3HAHMI.

IIpuMensiTb  cmocoObI  CpaBHEHHUS  YMCEN, BBIYMCICHHIH,
npeoOpa30BaHM BEIPAXKCHHH, PEIICHUS YPABHEHHIA.
OcyuiecTBJIATE CAMOKOHTPO/b BBIIIOIHAEMBIX JEUCTBUM M
CaMOIIPOBEPKY  pe3ysbTaTa BBIYMCIECHUM, IpeoOpa3oBaHuH,
ITOCTPOCHHM.

Pemare 3amaum M3 peaJbHOM JKM3HHM, TIPMMEHSATH
MaTEMaTUYECKUE 3HAHMWS JUId pEeLIeHMs 3aJad  H3  JPYyTrux
IIPEIMETOB.

Pemath TeKcTOBBIC 3a1a4H, CPDABHUBATH, BLIOMPATH CIIOCOOBI
peLIeHus 3a1a4n.

9 kaacc (He menee 102 )

Ha3zBanue
pa3aesa (TeMbl)
OcHoBHOE coepkaHue OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4AKOLIUXCS
Kypca (4HMcJ10
4acoB)

Yucaa n PanuonanbHble 4MCHa, uppayuoHanbHbvie ducia, Koweynvle u|Pa3BUBATh MNpeACTaBIeHUs O 4YHCIaX: OT MHOXKECTBA
BbIYHMCJIECHUS]. beckoneunble oecamuunbie opobu. MHooicecmso | HaTypabHBIX YUCEN O MHOXKECTBA AEMCTBUTEIBHBIX YHCET.
JleficTBUTEIBLHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvie uyucia Kak| O3HAKOMUTBCSA c BO3MOKHOCTBIO MPEACTABICHUS
yucIa beckoneunvle decsaimuunvlie Opobu. Bzaumno ooHosHaunoe JEMCTBUTENIBHOTO YHCa KaK OECKOHEUHOW NECITUYHON ApOOH,
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(9 v) coomeemcmeue Mexicoy MHONCECEOM OeliCMBUMENbHIX Ylcell| IPUMEHATh  JICCSITUYHbIC TPUOIIKCHUS PAIllMOHAIBHBIX U
U MHOJHCECMBOM MOYEK KOOPOUHAMHOU NPAMOLL. UPPALMOHATIBHBIX YHCET.
CpasHenue  Oelicmeumenvhvlx — uucel,  apugmemuyeckue |3anucvieams, cpagHueamo u ynopaoouueama
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU. Oelicmseumenvhble Yucia.
[TpubinxEHHOE 3HAYEHNE BETMUMHBI, TOYHOCTb NIPUOIMKEHUS. | BLINOJIHATL, CcoyeTas YCTHbIE W IMHCHbMCHHBIE IPHEMBI,
Oxpyrnenne wuucen. Ilpukuaka ©  OUEHKAa pPE3yabTaTOB|apH(MeTHYECKHE JeHCTBHA C palMOHAIBHBIMU YHCIAMU;
BBIYHCIICHUM. HAXOAUTh 3HAYCHUS CTCICHEH C LEJIBIMU II0Ka3aTeIIIMU U
KOpHEH; BBIYMCJIATHh 3HAYCHUS] YUCIOBBIX BBIPAXKECHUN.
[Honyyutrs mnpeacTraBjeHHe O 3HAYMMOCTU JICHCTBUTENIbHBIX
YHCEJ B IPAKTUYECKOM I€ITEIbHOCTU YEJIOBEKa.
AHanu3upoBaTh M JeJaTh BBIBOAbI (I10CJI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTH MPUONMKEHUS NEHCTBUTEIHLHOTO 4YHCIa
IIPU PELICHUH 3a/1a4.
OKpyrJfiTh JECHCTBUTEIIBHBIC YKCIIA, BBINOJHATH NPUKHUAKY
pe3yJibTata  BBIYMCICHHM, OLEHKY 3HAYEHUWA  YHCIIOBBIX
BBIPAKCHUM.
3HAKOMUTbHCS C UCTOPUEH Pa3BUTHA MaTeMaTHKH.
YpaBHeHnus JIuneitHoe ypaBHeHUE. Pemenne ypaBHEHUH, CBOASIINXCSA K OcBanBaTh, 3alOMHHATH M MNPUMEHSATH TrpaduyUYecKHue
U HEpPaBeHCTBA. JIMHEHBIM. METOJbI IpU PEUICHUU YPABHEHUW, HEPABEHCTB M UX CHUCTEM
YpaBHeHus KBanpatHoe ypaBHeHue. PemieHne ypaBHeHUM, cBoAsmuxcs |(Mpd HEOOXOAMMOCTH C ONOpPOM Ha alropuT™M y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. bUKBapaTHbIE ypaBHEHU . JeUCTBUI).
nepeMeHHon Ilpumepvl  pewienus ypaeuenuii mpemverl u uemeépmoii | PacnozHaBaTh 1eble U JPOOHBIE YpaBHEHHUS.
(14 v) cmeneHel pasnodiceHuem Ha MHOICUMENU. Pemiate JiMHeiliHbIe M KBaJApaTHble YPaBHEHHs, YPABHEHUS,
Pemtenne npoOGHO-palIMOHAIBHBIX YPaBHEHUIH. CBOJMIIMECS K HHUM, TIpocTeiliue ApoOHO-palMoHaNbHbIE
Penienune TeKCTOBBIX 33aa4 anreOpanyeckKuM METOAO0M. YpaBHEHHSI.
IIpeanaraTs BO3MOXKHBIE CIIOCOOBI pEIIEHHUs] TEKCTOBBIX 3ajad,
o0cykaaTb HMX M pemiaTb TEKCTOBBIE 3a/a4d Pa3HBIMU
crioco0amH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHUS MATEMAaTUKH
YpaBHeHust JluneitHoe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU U €ro rpaduk. | OcBauBaTh U MPUMEHSTH ITPUEMBI PEIIICHHS] CHCTEMBI JIBYX

W HepPaBEHCTBA.

Cucrema ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYMs ICPEMCHHBIMU U

JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU U CHCTEMBI ABYX
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Cucrembl e€ peureHue. Pemenne cucreM JByX ypaBHEHUM, OJTHO U3 YpaBHEHHUI, B KOTOPBHIX OJJHO YPaBHEHHE HE SIBIISIETCS JIMHEHHBIM
ypaBHEHHI KOTOPBIX JINHEWHOE, a IPYro€ — BTOPOU CTEICHH. (o BU3yaJIbHOH O1opE).
(14 9) ['padmyeckas uHTEpHpETAINS CUCTEMbI yPAaBHEHUH C IBYMS Hcnoan3oBath (QyHKIHMOHAIBHO-TpauUeCKUue TpPEICTaBICHUS
MEePEMEHHBIMHU. JUISl pellleHUs1 M UCCJIeIOBAHNSI YPABHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3a/1a4 alNredpandeckuM crocoooM. AHAJIM3MPOBATH TEKCTHI 33/1a4, PeliaTh UX AITreOpanvdecKum
CrocoO0OM: MepexXoaUuTh OT CIIOBECHOU (hOPMYIHUPOBKHU YCIOBUS
3aJ]auu K anredpanyeckoi MOJIeNu MyTéM COCTaBJICHUS! CHCTEMBI
YpaBHEHHUIi; pellaThb COCTaBJICHHYIO CHCTEMY YpaBHEHHIA;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHUS MATEMAaTUKU
YpaBHeHust YuciioBble HEPaBEHCTBA U UX CBOMCTBA. YuraTrh, 3anuChIBaTh, MOHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. JIuneliHble HEPABEHCTBA C OJHON IEPEMEHHOM U UX PEIICHUE. | HEPAaBEHCTBA; UCIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencTBa CucreMbl JTMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHON M UX | BHIMOJIHATH nmpeoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATh JIJIS
(16 u) pelieHue. npeoOpa3oBaHus CBOICTBA YUCIOBBIX HEPABEHCTB.
KBanpatHble HepaBEHCTBA U UX PEILICHHUE. Pacno3naBath JvHENHHbBIC U KBAAPATHHIC HEPABEHCTRA.
I'paduyeckass  uHTepnpeTanusi HEpaBEeHCTB W cucTeM |PemiaTh  JMHEWHBIE  HEPaBEHCTBA,  CHCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JBYMs IEPEMEHHBIMHU. HEPaBEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOYAIOITUX KBAIPATHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYAKAATh MOJIYYCHHBIE PEIICHUS.
HN300paxaTh pelieHre HEPaBEHCTBA  CHCTEMbl HEPABEHCTB HA
YUCIOBOW TPSIMOM, 3amMCbIBATh PEIICHUE C IOMOIIBIO
CHUMBOJIOB.
Pemath KBagpaTHBIE HEPABEHCTBA, UCIIONB3Ys I'paduueckue
IIPECTaBIICHHUS.
OcBauBaTh M TNPUMEHSITb HEPABEHCTBA TMPH  PEHICHUN
Pa3IMYHBIX 3a/1a4, B TOM YHCJIE TIPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKUMU KBanparuunas ¢yskius, e€ rpaduk u cpoiictBa. [lapabona, | Pacmo3naBaTh BBl M3ydaeMbIX (DYHKIUH; HILTIOCTPHPOBATH
(16 v) KOOPJIMHATHI BEpIIMHBI apadoIIbl, 0Cb CHMMETPHH M1apadoibl. |cXeMaTHYeCKH, OOBSICHATh PACIOJOKCHHE HA KOOPIUHATHOM

CreneHnbie QYHKIIUY C HATYPATHHBIMA MIOKA3aTeNsIMK 2 U 3, HX
rpauKy ¥ CBOMCTBA.
I'paduku pyrxumit:y =kx,y = kx + b,,y = ady = ac,y

=Vxy =k

IUIOCKOCTH rpadukoB GyHKImA Buga: ¥ = kX, y = kx + b, ,y =

ax’, y = ax’

Yy = /X, Y = — B 3aBUCHMOCTHU OT 3Ha4yeHMil K0d()HIHEHTOB;
X

OIIMCEIBATH X CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO GYHKIHIO 10 PopMyIIe.
I[IpuBomuTL NpHUMEpPbl KBAJPAaTUYHBIX 3aBUCHMOCTEH U3
peanbHOH JKHU3HU, (PU3UKH, TEOMETPHH.

BeisiBasiT 1 000011aTh OCOOCHHOCTH T'paduka KBaAPaTUYHOMN
byHkuMH Yy = ax® + bx + ¢ (mpu  HEOOXOIUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

CtpouTh 1 H300pakaTh cXeMaTHYeCKHU rpapuku KBaJpaTHHbIX
yHKIHI, 3a1aHHEIX GOpMyTaME BHAa Y = axi,y = ax? + q, Y
=ax + p)’ y = ax + bx + ¢ (upn HEOOGXOZUMOCTH C
BU3YaJIbHOU OMOPOH).

AHAJTU3UPOBATH M NPUMEHSATH CBOICTBA M3yYCHHBIX (DYHKITHIA
JUIST UX TOCTPOCHMS, B TOM YHCIE C MOMOMIBIO HUMPOBBIX

pPeCypCoB.

YuciioBbie
MOCJIeI0OBATEILHOC
TH

(159)

[ToHsITHE YKCIOBOM MOCIEN0BATEILHOCTH.

3amaHue TMOCNIeqOBAaTeNIbHOCTH PEKYPPEeHTHON (opMynol u
dbopMy1oii N-ro ueHa.

ApudmeTrndeckasi U reoMeTprueckas mporpeccuu. @opmymsi N-
ro 4ieHa apu(METHUECKOH M TeOMETPUYECKOW MPOrpeccui,
CYMMBI IIEPBHIX N YICHOB.

Hzobpadicenue uneHos apugmemuueckol u 2eomempuieckoll
npozpeccuii moyKamu Ha KOOPOUHAMHOU NAOCKOCTU.
Jlunetinwiii u SKCNOHEHYUATbHBIU POCI.

Croorcubie npoyenmai.

OcBauBaTh M MPUMEHSITh WHICKCHBIC 0003HAYCHUS, CTPOUTH
peyeBble BBICKA3bIBAHHUS C HCIOJIb30BAaHUEM TEPMHUHOJIOTHUH,
CBSI3aHHOM C TIOHATHEM TOCIEA0BATEIbHOCTH.

AHaau3upoBaTh GOpMyITy N-TO Y€HA MOCIEA0BATENLHOCTH WIN

PEKYPPEHTHYIO bopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBaTeNbHOCTEH,  3aJlaHHBIX  ATHUMH  (hopmynamu.
YcranaBauBathb 3aKOHOMEPHOCTH B MOCTPOEHUH

[IOCJIEIOBATEIbHOCTH, €CJIM BBIIMCAHBI IEPBBIE HECKOJIBKO €&
YJICHOB.

Pacno3znaBarp  apudMeTHUEeCKyl0 U T€OMETPUUYECKYIO
IIPOTPECCUU NIPHU Pa3HBIX COCO0AX 3aJaHMsL.

Pemars 3amaun c wucnosb3oBaHHMEM (opMyl N-ro  uieHa
apu(METHYECKOH U T'eOMETPHUYECKOM MpOrpeccuil, CyMMBbI
MEPBBIX N WIEHOB C OMOPOW Ha CIPAaBOYHYIO MH(POPMAIHIO.
H3o00pasicams  unenvi noOC1€008AMENLHOCU  MOYKAMU — HA
KOOPOUHAMHOU NJIOCKOCMU.

PaccmaTpuBath npuMepsl NPOLECCOB M SIBJCHUH U3 PEAIbHON
KHU3HU, WUTIOCTPUPYIOLME HW3MEHEHHE B apupMeTHYecKon
IPOrPeCcCcUu, B FTeOMETPUUECKON IIPOrPECCUN; U300padicamy
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coomeemcmayiowue 3a8UcCUMocmu 2papuyecKu.

Pemiate mnpocreiimme 3agauM, CBS3aHHBIE C YHCIOBBIMHU
MOCJIEIOBATENbHOCTAMH, B TOM YHCJIE 33/Ja4d U3 peabHOI
KU3HK € HCIOJB30BAaHMEM  HHU(POBBIX  TEXHOJIOTHH
(37EKTPOHHBIX Ta0NIUI, TPaUIECKOTO KATBKYIATOPA U T.I1.).
Pewamsb 3a0auu na crodxchvle npoyenmol, 8 MOM YUcie 3a0aqu
U3 peanvbHol NPAKMUKU (C UCNONb30BAHUEM KANbKYIAMOPA).
3HAKOMUTBCS ¢ HCTOPHeEil pa3BUTHS MATEMATHKH.

IToBTOpEHue,
00001IeHHE,

CUCTeMaTHu3anud

3HaHm“41

(18 v)

Ypcia W BBIYUCIEHHsS] (3alMCh, CPaBHEHHE, JCHCTBHSA C
JICHCTBUTEILHBIMUA YUCIAMH, YUCIOBas MpsMasi; MPOLCHTEL,
OTHOUICHUSI, TIPOIIOPIIMHU; OKPYIJICHHE, TPUOJIMIKEHHE, OIICHKA;
pelIeHne TEKCTOBBIX 3a7a4 apu(PMETUIECKHM CIIOCOO0M).

Auaredpaunyeckue BBIPAKeHUs (mpeobpazoBaHue
areOpanyecKuX BbIPaKEHUH, JOMYCTUMbIC 3HAYCHHUS).
@®yHKkuMu (MOCTPOEHUE, CBOMCTBA M3YUYEHHBIX (PYHKIIMIA;
rpaduueckoe perieHne ypaBHEHUN U UX CUCTEM).

OnepupoBarh NOHATHSIMH. MHOXECTBO, IIOJMHOXECTBO,
oTepanyy HaJ MHO)KECTBAMH; HCI0JIb30BaTh IpaduuecKoe
IIPEJICTaBICHUE MHOXKECTB JIJIsl OIIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SIBIICHUI, TIPU PEIICHUH 33724 U3 APYTHX YIEOHBIX MPEIMETOB.
AKTyaJIM3MpOBATh TEPMHHOJIOTHIO H OCHOBHbIE el CTBHS,
CBSI3aHHbIE ¢ YUCJIAMM: HATYypaJIbHOE YHUCIIO, IPOCTOE U
COCTAaBHOE YMCIIA, AEIUMOCTb HaTypaJIbHbIX YUCEIl, TIPU3HAKU
JEIMMOCTH, L1€JI0€ YHCII0, MO/1YJIb YHCIIa, OOBIKHOBEHHAs U
JecaTUYHas ApoOu, CTaHIAPTHBIA BU YKcia, apu(METHUECKHI
KBaJPaTHBIN KOPEHb.

BeInoHATS 1eiicTBUS, CPABHUBATH U YIIOPAA0YUBATH YHCIIA,
MPEACTABJIATh YHCIA HAa KOOPAWUHATHOM IIPSMOM, OKpPYIJIATH
YHUCJIa; BBINOJHATE NPHUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUM.

PemaTth TexkcToBbIe 3a1a4u apU(PMETHUECKUM CIIOCOOOM.
Pemate npakTuyeckue 3aa4u, CoAeprKale NpoLeHTHI, T0JIH,
YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpEMsI —
paccTosiHMe, 1I€Ha — KOJIMYECTBO — CTOMMOCTb,  O0BEM
paboThl — BpeMsi — MPOU3BOIUTEIBHOCTh TPY/A.

Pa30ouparth peanbHbIE )KU3HEHHBIE CUTYallNH, (P)OPMYITHPOBATH
UX Ha A3BIKE MAaTEMaTUKH, HAXOAMTb pCLICHUE, PUMEHSIA
MaTeMaTU4YEeCKUi anmnapar, HHTEePIpPeTHPOBaTh PE3YJIbTaT
OnepupoBarh MOHATHAMM: CTEIIEHb C LEIBIM ITOKA3aTEIEM,
apudmeTnyeckuil KBaJpaTHBIM KOPEHb, MHOTOYJIEH,
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anredpanveckas ApoOb, TOKIECTBO.

BbINOIHATH OCHOBHBIE €HCTBHS: BBINOIHATH PAcCYETHl 10
dbopMynaM, mpeoOpa3oBBIBATH LEJbe, APOOHO-pallMOHABLHBIC
BBIDQKEHUS W  BBIPAKEHHS C KOPHSIMH, pPEaTH30BbIBATH
pas3ioKeHWEe MHOTOWICHa Ha MHOXKHUTEIH, B TOM YHCJIE C
UCTIOb30BaHUEM (OpMyNT pPa3HOCTH KBaIpaToOB M KBaJpara
CYMMBI M Pa3HOCTHU (C OMOPOH Ha CIPaBOYHYIO MH(OpMAIHIO);
HAXOJUTh JIONMYCTUMBIC 3HAYCHUS IMEPEMEHHBIX JUIS JpOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopaeaupoBath ¢ momMoupio (GopMya peasbHbIE MPOIECCH U
SIBJICHUSL.

OnepupoBarh NoHATUAMH: QYHKIUS, TpaQuK QyHKIUU, HYITH
(GyHKIMH, TPOMEXKYTKH  3HAKONOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHMs, YObIBaHHS, HANOOJIbIIIEe M HANMEHBIIICE 3HAYCHUS
(GyHKUIUU.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOWCTBA (PYHKIIUH,
CTPOUTH UX IPaPUKH.

OnepupoBaTh NOHATHSAIMHU: TIPsMas TPOIOPIIUOHATBHOCTS,
oOpaTtHass  TPONMOPIMOHANBHOCTh,  JIMHEWHas  (QyHKIWS,
KBaJpaTU4Has GpyHKLus, napaboia, runepooa.

Hcnoab3oBath rpaguKH I ONPEIeTICHHIS CBOHCTB, IIPOIIECCOB
U 3aBUCUMOCTEH, Uil pelleHHs 3a4ad M3 JAPYruX YyueOHBIX
IPEIMETOB M peabHON KHU3HH; MOAEJIHUPOBATH C IOMOILBIO
rpauKOB peabHbIE MPOLIECCH U SBIICHHUS.

BobipazkaTth (popMyIaMu 3aBUCUMOCTH MEXIY BETMUNHAMHU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPU S (IIO TOAAM OBYYEHUA)

7 kaacc (He MeHee 68 u)

HazBanmue
pasnesa (TeMbl)

OcHoBHOe corep:kaHue

OcHOBHBIE BU/IBI 1€SITEJILHOCTH 00y4AOIIUXCH
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Kypca (41cjio

4acoB)
IIpocreiimmue [Tpocreiimme reoMeTpudecKue 0ObEKTHI: TOUKH, TIPSMEIE, Tydr | PopMYJIHPOBATH OCHOBHBIC IIOHSATHS M ONPEICIICHUS.
reoMeTpuyecKue Y yIJIbl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBath  W3YYCHHBIE  TEOMETPUYECKHE  (DUTYPBHI,
(urypsoi CMexHbIC U BEPTUKAIBHBIC YIJIBI. onpeneyATbL HX B3aUMHOE PACIOJIOXKEHUE, BbINOJIHATH
H X CBoOlicTBA. Pabota ¢ mpocTelimmMy 4epTekamH. 4epTEX MO YCIOBHIO 3a7a4M (C MCIOJIb30BAHHEM CMBICIIOBOM
HN3mepenne W3mepenne JTMHEWHBIX W YIJIOBBIX BEJIWYWH, BBIYUCIICHHWE |OMOPBI: HABOJAIIME BOIPOCH W/WJIM QIrOpUTMa Y4EOHBIX
reoMeTpuYecKHuX OTPE3KOB U YIJIOB. JecTBU).
BEJIMYHH [lepumerp u  momane  ¢uryp, coctaBieHHbiXx 13| I[IpoBoAMTH MpoCTEiile MOCTPOSHUS C TOMOIIBIO IIUPKYIIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKY.
N3mepaTh TuHEHHBIE U YTIIOBBIC BETUYUHBI TEOMETPUUYECKUX U
MPAKTHYECKUX OOBEKTOB.
OmnpeaenssiTb «Ha T7a3» pa3Mepbl pealbHBIX OOBEKTOB,
NPOBOAUTH rPyOyIO OIIEHKY UX PAa3MEPOB.
Pemath 3anaun Ha BBIUMCICHUE JUIMH OTPE3KOB U BEIUYMH
YTJIOB.
PemaTth 3a1a4n Ha B3aUMHOE PACIIOIOKEHUE TEOMETPHUECKHUX
¢uryp.
IIpoBoaANTH KIACCH(PHUKAIIUIO YTIIOB, BLIYHCJIAATH JIMHEHHBIE U
YIJIOBBIE BEJIUYHMHBI, MPOBOJAMTH HECJI0:KHbI€ HEOOXOIUMbIE
JIOKa3aTeJIbHbIE PACCYKICHUSI.
3HAKOMUTBCS C UICTOPUEN pa3BUTHS FeOMETPHH.
TpeyroabHuku ITomatne ©0 paBHBIX TPEYroJbHUKAX M  IEpBUYHBIEC | Pacmo3HaBaTh mapel paBHBIX TPEYTOJIHHHUKOB Ha TOTOBBIX
(22 v) MIPE/CTABICHHUS O DPAaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |deprexkax (C ykazaHHEM TPU3HAKOB) MPH HEOOXOAUMOCTH C

IIPU3HAKa PaBEHCTBA TPEYT OJIbHUKOB.
[Ipu3Haku  paBeHCTBa  NPSAMOYTOJIBHBIX  TPEYTrOJbHHUKOB.
CBolicTBO MeIMaHbl IPSAMOYTOJIBHOIO TPEYTOJIbHHKA.
PaBHOOe1peHHbIE 1 PABHOCTOPOHHUE TpeyroabHUKH. [Ipr3Haku
U CBOMCTBA paBHOOEIPEHHOI'O TPEYrOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYTOJbHHUKA JIEKUT OOJIbIINI

yToIL.

BHU3yaJIbHOM OIIOPOM.

BbiBogutes  cnenctBus  (paBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

®opmyJIMpoOBaTh ONPEIEIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, MIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTrOJbHUKOB; OWUCCEKTPUCHI, BBICOTHI,
MEIMaHbl TPEYroJbHHUKA; CEPEAUHHOIO  IMEPHEHIUKYIApa
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[Ipocreiiiiie HEpaBEeHCTBA B T'€OMETPHH.
mpeyeonvhuka. Hepagsencmeo nomanoti.

IIpAMOYTONIBHBII TPEYTroNbHUK ¢ yriaoM B 30°,
[lepBble MOHATHSA O 1OKA3aTEIHCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; IepuMeTpa TpPeyrojbHUKA NPU HEOOXOTUMOCTH C
OIIOPOI Ha AIITOPUTM IPABUIIA.

@®opmyMpoBaTh CBOICTBA M NPU3HAKU PaBHOOEIPEHHOTO
TPEyroJbHUKA.

CrponThb uepTexu, pemarhb 32424 C IOMOILBIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTo MIPU3HAKU paBeHCTBA  IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3ajadax (C MCIOIb30BAaHUEM CMBICIOBOM
OIOpPbI: HABOJIIME BOMPOCHI W/WIM alroOpuT™Ma Yy4eOHBIX
JIEUCTBUI).

Hcnoan3oBath 1M(pOBBIE peECypCH
CBOMCTB M3y4aeMbIX (uryp.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS T€OMETPUU.

JId HCCJIeA0OBaHUSA

IMapansneabHubie
npsiMble, CcyMMa
yIJ10B

[TapamnensHbple mpsMble, uxX cBoWcTBa. Hakpect nexamue,
COOTBETCTBEHHbIE M OJIHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE MIPU
NepeCceYeHUH NMapalIeNIbHBIX MPSIMBIX CEKYIIEH).

@®opmyJIMpoBaTh MOHATHE  IApaJUIEIbHBIX
HAXOMTh IIPAKTUYECKUE IPUMEPBIL.
M3y4yaTh CBONCTBa YIioB, 0Opa30BaHHBIX NPH MEPECEUCHUU

IIPSIMBIX,

TPeyroJbHHKA [lpuzHak  nNapajuleNbHOCTH — NPSMBIX — 4epe3  PaBEHCTBO |ApaJlJI€IbHBIX NPAMBIX CEKYLICH
(14 9) paccTOSTHUI OT TOYEK OJAHOW MPSIMOM 10 BTOPOU MPSIMOM. IIpoBoauTs aoka3zarenbcTBa. MOPMYJIUPOBATH TeopeMy
CymMa yriioB TpeyrojabHUKa U MHOTOYTOJIbHHKA. NapajyIeIbHOCTH  JIBYX INPSAMBIX C  IIOMOILIBIO  YIJIOB,
BHemHue yrisl TpeyroabHUKa 00pa30BaHHBIX MPU TEPECEYEHUU ITUX NPSAMBIX TpPETbEeH
IIPSIMOM.
BeryuciasTh CyMMy yITIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
Haxoauth wunciaoBele M OyKBEHHbIE 3HAa4€HHUs YIJIOB B
reOMETPUUECKUX 3aJadax ¢ MCIOJIb30BaHHEM TEOPEM O CyMMeE
YIJIOB TPEYrOJIbHUKA U MHOTOYTOJIbHHUKA.
3HAKOMHUTBCH C HCTOPHE pa3BUTHUS TEOMETPHUU.
OxpyxHOCTH OKpy’KHOCTB, XOpJIbI M AUAMETPHI, UX cBoMCcTBA. KacaTenbHas k| @opMyJMpOBaTh  ONpe/eJIeHUsI:  OKPY)KHOCTH,  XOPJBI,
U KpYT. OKpYXHOCTH. OKpYKHOCTb, BIIMCaHHas B yroia. [lowamue o|nuamerpa M KacaTenbHOH K oOkpyxkHocTH. HM3yuars wux
T'eomerpuueckue |I'MT, npumenenue 6 3adauax. buccexmpuca u cepeounnbiii| CBOMCTBA, NPU3HAKH, CTPOUTH YEPTEKH.
MOCTPOEHHUS nepneHOUKyIAp Kak 2eomempuieckie Mecma mouex. HccaenoBarsb, B TOM 4HciIe HCNMOJAb3Ysl HU(POBbIE pecypcehl:
(14 g) OKpyKHOCTb, ONMCAaHHAs OKOJIO TPEYroJIbHUKA. BIucaHHas B | OKPY’KHOCTb, BIIMCAHHYIO B YIOJI; LEHTP OKPYKHOCTH,
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TPEYTOJIbHUK OKPYKHOCTb.
Ilpocmetiwue 3a0auu Ha nocmpoerue.

BIICAHHOM B yroJl; paBEHCTBO OTPE3KOB KacaTeJIbHbIX
Hcnonvzoeamv memoo I'MT ons ookazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yell08 MPEY2ONbHUKA U CePeOUHHBIX
NEepneHOUKyIApPo8 K CHMOPOHAM MPeY2O0ibHUKA C NOMOWbIO
I'MT.

OBiaseBarb  NOHATHAMH  BIIMCAaHHOH U
OKPY)KHOCTEH  TpEyrojibHUKa, HaXOAMTh
OKPY’KHOCTEH € OIIOPOM Ha AJITOPUTM ITpaBUIIA.
Pemath OCHOBHbBIE 3aJa4M Ha NMOCTPOEHHeE: yIja, PAaBHOTO
JJAHHOMY; CEpEANHHOr0 MEPHNEHIUKYISIpa AAHHOTO OTPE3Ka;
OpsIMOW,  MpPOXOASIIEd  4Yepe3  JaHHYK  TOYKYy U
NEPIEeHIUKYJIAPHON JaHHOW MPSMOM; OMCCEKTPUCHI JAHHOTO
yria; TPEYroJbHUKOB 10 Pa3jIMYHBIM  3JEMEHTaM [pH
HEO0OXOIMMOCTH C HAIIPABIISIOLIEH MOMOIIIBIO.

3HAKOMHTHCS € HCTOPHEl Pa3BUTHS TEOMETPUH.

ONUCAHHOUI
LEHTPBl  3TUX

IToBTOpEHue,
00001IeHUE
3HAHMI

(4 9)

[ToBTOpeHne u 0000IIEHNE OCHOBHBIX MOHATUH W METOJOB
Kypca 7 kJiacca.

PemaTthb 3agaun Ha MMOBTOPCHHUEC, WIINIIOCTPHUPYIOIIUE CBA3U
MCKAY pa3JIMYHBIMU YaCTAMHU KypcCa.

8 kj1acc (He MeHee 68 u)

Ha3Banmue
pa3naesia (TeMbl)
Kypca (4HMc10

4acos)

OcHoBHoOe€ coepkaHue

OcHOBHBbIE BUIBI 1€SITEJIbHOCTH 00y4aI0IIUXCS

YeThIpEXyroJibHUK
u

[Tapamnenorpamm, ero Npu3Haky U cBoicTBa. YacTHbIE cilydan
napajuieliorpaMmMoB  (TIPSIMOYTOJIBHHK, pOMO, KBajapar),

nx

N300pakaTh M1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbLHUKU
pa3HbIX BUJOB U UX JIIEMEHTHI.
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(12 9)

npu3HaKy U cBoicTBa. Tpanenus. PaBHoOOKas M IpsIMOYyTOJIbHAS
Tpareuu.
Yosoenue meouanvl. [Jenmpanvras cummempus

®opMyIMPOBATH onpeieJIeHUs: napasuieJiorpaMma,
IpSMOYTOJIbHUKA, pom0a, KBaJapara, Tparenuu, paBHOOOKOH
Tpaneuuu, IpsIMOyroJbHOM TpanenuH.

HUcnoab3oBath 1Npu  pelmieHHMHd MNPOCTEHIIMX  3aaay
IIPU3HAKW U CBOMCTBA: Mapajuiesorpamma, NpsMOYyroJbHUKA,
pomba, KBajpaTa, Tpameluud, pPaBHOOOKOW  Tparenuw,
MPSIMOYTOJIBHOM Tparenuu.

IIpuMeHATH, MeTOA YABOCHUS MEIHUAHBl TPEYTrOJIbHUKA C
OTOPOY Ha AITOPUTM IPaBUIIA.

Hcnonb3oBath 1mHQpPOBBIE peCcypchl ISl HUCCIEIOBAHUS
CBOICTB M3y4aeMbIX QUTYP.

3HAKOMUTBCS C UCTOpUEH Pa3BUTHUSI T€OMETPHH.

Teopema PaJjieca
U TeopeMa o
NPONOPUHOHAILH
bIX OTpe3Kax,
nogo0HbIE
TPeyroJbHUKHU
(1549)

Teopema ®aneca u meopema o nponoOPYUOHAILHLIX OMPEZKAX.
Cpenssist TuHUSA TpeyrojbHUKa. Tparnenus, e€ cpeaHsist JUHUS.
Ilponopyuonanvuvie  ompesku,  HOCMpoOeHUe  4emeepmozo
NPONOPYUOHATLHO20 OMpe3Ka.

Ceoticmea yenmpa macc 8 mpey2onibHuKe.
Ilooobnvie  mpeyeonbHuKu. Ipu  npusnaka
mpey20nbHukos. IlpakTuueckoe npuMeHeHue.

noooobus

IIpoBoauTH MOCTPOEHMA C IOMOIIBIO HUPKYJIS U JINHEUKH C
ucronb3oBaHue  teopeMbl  dajmeca M TEOpPEMBI O
IIPONOPLUOHAIBHBIX ~ OTpe3KaX, CTPOMTh  YETBEPTHIN
IIPONOPLUMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HarJIsHOCTb.

Haxoauthb 110/100HbIE TPEYrOJIbHUKH Ha FTOTOBBIX YEPTEkKaX C
yKa3aHUEM COOTBETCTBYIOIIMX IPHU3HAKOB I0A00US TpH
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agaum Ha 1Moj0OHBIE TPEYTOJIBHUKU C MOMOIIBIO
CaMOCTOSITENIBHOIO IIOCTPOCHHSI YEPTEXREM M HAXOXKICHHS
MONOOHBIX  TPEYroJbHUKOB IpPU  HEOOXOIUMOCTH  C
HaIIPaBJIAIOLIEH TOMOILBIO.

IIpoBoauTh A0Ka3aTEJBCTBA C UCIIOIB30BAHUEM IIPU3HAKOB
000U HECIIOKHBIX T'€OMETPHUYECKUX 3aJjad C ONOpod Ha
aJITOPUTM YUEeOHBIX JIEHCTBUIA.

IlpumeHsiTH  NOJY4YEHHBIE  3HAHUS  [PU  PELICHUH
reOMETPHUECKUX U MPAKTUYECKHX 3a7a4 MPU HEOOXOIUMOCTH
C HaIMpAaBJISIONIEH TOMOIIBIO.

3HAKOMMTBCS C HCTOPHEH Pa3BUTHS T€OMETPUU.
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Iiomanb.
Haxoxaenune
IJIoaae
TPEyroJibHUKOB

U MHOTOYT0JIbHBIX
¢puryp. Ilnomanu
moa00HbIX GuUryp
(14 v)

[Tonsitue 06 oO1Iel TeOpUH TIIOMIAIN.

®dopMynbl IS IUIOMIAJA TPEYrOJIbHUKA, TMapauiesiorpaMMa.
Omnuowenue niowjaoel mpeyeoIbHUKo8 ¢ 0OWUM OCHOBAHUEM
unu obwell 8blCOMOIL.

Buviuucnenue nnowadeti croocuvix gueyp uepes pazbuenue Ha
yacmu u 0ocmpoetue.

[Tnomanu ¢puryp Ha KiIeT4aToit Oymare.

[Tnomanu nomoOHbIX Guryp. Beraucinenue miomranen. 3amaduu ¢
MPAKTUYECKUM COZCpX)aHueM. Pewenue 3adau ¢ nomoupio
Memooa 6CnomMo2amesibHouU niouaou.

OBjaneBaTh NEePBUYHBIMH NPEACTABJIEHUAMH 00 0O0IIeH

Teopuu IIomaau (Mmepel), (OpPMYJHPOBATH CBOICTBa
IUIOLIA/IU, BBISICHSTD UX HATJISIAHBIN CMBICIL.

[TpumensTs  ¢opmynsl  IMJOHIATM  MapauIieIorpamMma,
TPEYrojbHUKA, TpaNeUUu C OINOpPOW Ha CIPABOYHYIO
HH()OPMAIIHIO.

[pumeHaTs (bopMmyIb iouaau BBIITYKJIOTO

YETBIPEXYTOJIbHUKA YEPE3 TUArOHAIM U YroJl MEXIY HUMH C
OMOpPOY Ha CIPABOYHYIO HH(GOPMAITHIO.

Haxoauth mnomaau ¢uryp, nu3o0pak€HHBIX Ha KIIETYATOMN
Oymare, HCIOJIL30BATH Pa30MEHNE Ha YaCcTU U IOCTPOCHHE.
Pa3ouparb npuMepbl UCTIOJIB30BAHUS BCIIOMOTaTeIbHON
TJTOIIAAM JJISI PEIICHUSI TEOMETPUUYECKHUX 3a/1a4.

Haxomuths 1uiomaan mnogo0HBIX (uryp ¢ omopoil Ha
CIPaBOYHYIO HUH(OpMALIHIO.

BbI4ucasaTh mwiomaay pa3audHbIXx MHOTOYTOJIBHBIX (DUTYP.
Pemars 3a1a4u Ha 1Iomaab ¢ NPAKTUYECKUM COAEPKAHUEM
MOCJIE COBMECTHOT'O aHaJIn3a.

Teopema
Iudaropa n
HaYaJIa
TPHUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TNPUMEHECHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHne TPUTOHOMETPUYECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOLICHHS B MPSIMOYTOJIbHOM
TpeyroipHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.
CoOoTHOIIEHNST ~ MEXAY CTOPOHAMH B  TIPSMOYTOJBHBIX
TpeyroJbHuKax ¢ yriaamu B 45° u 45°% 30° u 60°.

®opmynupoBaTh Teopemy Illudaropa, mcmosb3oBath €€ B
MPAKTUYCCKUX BBIYUCIICHUMAX.

Brnaners mOHATUAMH TPUTOHOMETPUYECKUX (PYHKIIUI OCTPOro
yIJIa, IPOBEPATH UX KOPPEKTHOCTD.

BbiBOOMTL  TPUTOHOMETPUUYECKHE  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJBHUKE C ONOPOM Ha CIPaBOYHYIO
nHOpMaIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHaMU B

MIPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBJISIONIEH MOMOIIBIO.

Ucnoan3zoBarh  GopMynbsl  NpHUBEIEHUS U
TPUTOHOMETPUUECKOE TOXKAECTBO ISl HAXO0XKICHUS
COOTHOIIEHUI MEXIy TPUTOHOMETPUYECKUMH (YHKIHUIMU
pa3NUYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO

OCHOBHO€

79




UH(OPMAIIHIO.

IIpuMeHATh NONy4YEeHHBbIC 3HAHUS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJUMOCTH C OIOpOM Ha
JITOPUTM IIpaBUIIA).

3HAKOMHUTBLCH C HCTOPHUEH pa3BUTUA FTECOMETPUU.

Yribl B BrniucanHble U LIEeHTpabHbIE YIUIbI, YTOJ MEXAY KacaTelbHOW U | POpPMYJIHMPOBATH OCHOBHBIC OIPE/ICICHUS, CBS3aHHBIE C

OKPY:KHOCTH. XOPAOH. yIJIaMH B Kpyre (BIIUCAHHBIN Yrojl, IEHTPAILHBIN yTo).

Bnucannbie VYTIBI MEXIY XOpAaMH M CEKYLHMHU. HaxoauTh BIMCaHHBIE YTIIBI, ONUPAIONIMECS HA OIHY IYTY,

M ONHCAHHbIE BrricanHble W ONMCaHHBIE YETHIPEXYTOJNBHUKH, UX NPU3HAKH U | BBIYHCJIATH YIIIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIaX,

YeThIPEXyroJbHUK |CBOWCTBAa. [IpuMeHeHHME ATUX CBOWCTB NpPH  PEIICHWH | TEOPEMBI O BIHCAHHOM YETHIPEXYTOJIBHHUKE, TEOPEMBI O

n. TeOMETPUYECKUX 3a1a4. HEHTPAIbHOM yIJie IpU HEOOXOIUMOCTH C BH3YaIbHON

KacareqbHbie B3aumnHoe pacnosioxeHue ByX ~OKpyxxHoctei. Kacanwe | onopoil.

K OKPY’KHOCTH. OKPYXHOCTEH. HceaenoBarth, B TOM YKCIIE C TOMOIIBIO IU(POBBIX PECYPCOB,

Kacanne BITMCAHHBIEC U ONMCAHHBIC YETHIPEXYTOIBHUKH, BHIBOAUTH X

OKpY:KHOCTeii CBOMCTBA M MPHU3HAKH I10CIIE COBMECTHOTO aHAJIH3A.

(13 u) Hcnoab30BaTh 5T CBOWCTBA M IMPU3HAKU TMPU PEILICHUH
3ajad.

IMoBTOpEHue, [ToBTOpEeHNE OCHOBHBIX MOHATHH M METOAOB KypcoB 7/ u 8 |PemaTh 3aJa4ym Ha MOBTOPEHHUE, WILTIOCTPUPYIOIIAE CBS3U

0000meHue KJIaccoB, 000011IeHNE 3HAHUH. MEXly Pa3JIMYHBIMU YacTSIMH Kypca.

3HAHUM

(49

9 kaacc (He MeHee 68 u)

HasBanmue
pa3aesa (TeMbl)
Kypca (4uciao

4acoB)

OcHoBHoOe coepkaHue

OcHOBHBbIE BUIBI 1€SITEJIbHOCTH 00y4aI0IIUXCS
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Tpuronomerpusi. | OmpeneneHne TPUTOHOMETPUUYECKHX (GyHKIHMH yrioB or 0° mo| @opMy/aHpoBaTh  ONpedeaeHdst  TPUTOHOMETPUYECKHX
Teopembl 180°. KocuHyc u CuHyC mpsAMOro W Tymoro yria. Teopema|(DyHKIME TYNBIX M NPSMBIX YIJIOB C BU3YaJbHON OIOPOM.
KOCHHYCOB 1 KocuHycoB. (OO0oOméHHas) TeopemMa CHHYCOB (¢ pamuycoM| PopMyIupoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHUHYCOB (C
CHHYCOB. OIMCAaHHOW OKPYKHOCTH). HaxoxkIeHne JUIMH CTOPOH U BEJIMYUH| PaJlyCOM OIIMCAHHOH OKPYKHOCTH).
Pemenue YIJIOB TPEYTOJILHUKOB. Pemiatb TpeyrosibHUKM € ONOPON Ha AJIrOPUTM Y4eOHBIX
TPeyroJbHUKOB dopmyna mIoM@Aad TPEYTOJbHUKA Yepe3 JBE CTOPOHBI U YTOJI | A€HCTBUM.
(16 9) Mexy HuMH. PopMyrna Mmiomaay 4eTelpéXyrojabHUKa yepes ero | Pemars  mpakTHyeckwe — 3aja4yM, CBOASIIHecH K
JUAroHaJIA U yrojl MKy HUMHU. HAXO0KICHUIO Pa3JINYHBIX 3JIEMEHTOB TPEeyroJbHUKA.
[TpakTHueckoe NpUMEHEHHUE JOKa3aHHBIX TEOPEM.
IIpeoGpazoBanue |[llonamue o  npeobpazosanuu  hoOooOus. OcBanBatsb NOHATHE peoOpa3oBaHus noxoous.
noaoousi. Coomeemcmeennvie 21emenmovl NOOOOHBIX huyp. HccnenoBath OTHOIICHUE JIMHEWHBIX 3JIEMEHTOB (DUTYp MpHU
Mertpuueckue Teopema o npouzgedenuu ompe3kos Xxopo, meopema o |npeodpazoBanuu noaoous. Haxoaurs npumeps! momodus B
COOTHOIIICHUS B npousseoeHul Ompe3Kos CeKywjux, meopema O Keaopame|OKpYyKarolleh 1eHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvho. [Ipumenenue 6 pewienuu 2eomempuueckux 3a0ay. | Beleooums mempuueckue coomHoueHuss mexcoy ompesKamu
(10 9) XOpO, CeKyuux u KacamenbHuixX ¢ UCNOAb308AHUEM BNUCAHHBIX
Y208 U HOOOOHBIX MPEY20bHUKOB.
Pewamv ceomempuueckue 3aoauu u 3a0a4u U3 peanbHOl
JHCUBHU C UCNONIb308AHUEM NOOOOHBIX MPEY2OIbHUKOS.
BexTopsl Omnpenenenne BEKTOPOB, CI0KEHUE U Pa3HOCTb BEKTOPOB, Hcnonb3oBaTh BEKTOpPHl Kak HANpaBICHHBIE OTPE3KH,
(12 9) YMHOKE€HHME BEKTOPA HAa YUCIIO. HCCJIe10BATH reOMETPUYECKUI (mepemerniexue) U

PU3NYECKUN U TEOMETPUUYECKHUIM CMBICI BEKTOPOB.
PaznoxeHune BekTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunartsl BekTopa.

CxalipHO€ MPOU3BEJCHUE BEKTOPOB, €r0 MPUMEHEHHUE ISt
HaXOXJEHUS JIMH U YIJIOB.

Pemienue 3a1a4 ¢ mOMOIIIBIO BEKTOPOB.

[IpruMmeHeHre BEKTOPOB ISl PELIEHU 314 KHHEMATUKHA U
MEXaHUKH.

¢usnueckuil (cuiaa) CMBICIBI
BOITPOCHBIN IIJIaH.

3HaTh omnpedeleHMss CYMMbl M Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha YHCJIO, HCC1e10BATh
reoOMETPHUYECKUI U (PU3NIECKUI CMBICIIBI 3THUX OTIEpaLnii.
Pemats reomerpuueckue 3ajauyd  C  HCIOJIb30BAHHEM
BEKTOPOB.

PackiagbiBaTh BEKTOP MO IBYM HEKOJUTUHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKaNspHOE  IPOU3BENEHUE  BEKTOPOB,
BBIBOJANTH €0 OCHOBHBIE CBOMCTBA.

BbiuncasiTe cymMmy, pa3HOCTh U CKaJsIpHOE MpPOU3BE/IECHHUE

BEKTOPOB C ONOpPOM Ha
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BEKTOPOB B KOOpJMHATAX.
IIpuMeHATH CKaISIPHOE NMPOU3ZBEIACHUE IJI HAXOXKJICHUS
JUTUH U YTJIOB.

JlekapToOBBI JlekapTOBbI KOOPAMHATHI TOYEK Ha MJIOCKOCTH. OcBauBaTh NOHATHE TPSIMOYTOJIBLHONW CUCTEMBI KOOPIMHAT,
KOOPANHATHI Ha | Vpasnenue npsamou. YTI0BOH KOI(PQUIMEHT, TAaHTE€HC Yria |JEeKapTOBBIX KOOPIUHAT TOUKH.
MJIOCKOCTH HaKJIOHA, TapaUIeTIbHbBIC U IEPIICHANKYIISIPHBIC IPSMBIE. HcceaenoBath ypaBHEHUE IPSIMOM M OKPY)KHOCTH C OTIOPOil Ha
(99 VYpaBHeHHE OKpPYKHOCTH. HaxokgeHue KOOpAMHAT —TOYEK | BOIPOCHBIN IJIaH.
nepecedeHus: OKPY>KHOCTH U MIPSIMOM. HaxonuTh LEeHTp 1 pagiyc OKPYKHOCTH 10 €€ ypaBHEHHIO.
Metoa KoOpIUHAT IpH peIIEHUH T€OMETPUUECKUX 33/1a4. PemaTs 32124 Ha HAX0XKJJCHUE TOUEK I1EPECEUCHUS MPSIMbIX
Hcnonp30BaHne METO1a KOOPIUHAT B TPAKTUIECKUX 3a7adax ¥ OKPY)KHOCTEH C TOMOIIIBIO METO/1a KOOPAMHAT.
Hcnoab30BaTh CBOMCTBA YII0BOro Ko3(pQuuueHTa npsmMoi
NOpU pelIeHUH 3a4ad, JUIS OIPEICIICHUS PaCIOIOKECHUS
MPSMOI.
[IpuMeHATh KOOPAMHATHI IPU PEIICHUH T€OMETPHUUECKUX U
NPaKTUYECKUX 3a/a4, Ui TIOCTPOCHUS MaTeMaTHYECKHX
MoJiesiel pealibHbIX 3aa4 («METOl KOOPAUHATY).
IMonab3oBaTbess  JIsI  TIOCTPOSHHS W MCCICAOBAHHA
U(GPOBBIMU pECYpCaMHu.
3HAKOMUTBCS C HCTOPHEii pa3BUTHUS TEOMETPUU
IpaBuabHbIE [IpaBuabHBIE MHOTOYTOJIBHUKH, BBIYHCIEHHE WX 3JIEMEHTOB.| DopMyJMpPOBaATH OTpesieTICHNE MPaBUIIEHBIX
MHOIOYIOJIbHMKH. |YHWcio 7 W AIMHA OKpPYXKHOCTH. J[TMHA AyrW OKPYXHOCTH.| MHOTOYTOJIBHUKOB, HAXOAUTh UX DJIEMEHTHI.
Jmna Paguannas mepa yria. IToa1b30BaTHCS MOHATHEM [UIMHBI OKPYKHOCTH, BBEIEHHBIM C

OKPYKHOCTH U
IUIOIIA/Ib KPYyTra.
Boruncienue
nJjioiuazaei

(84)

IInomane Kpyra u ¢cro 3JICMCHTOB (CCKTOpa )41 CCI‘MCHTa).
Brruncienue miomaaei (1)I/II‘yp, BKITFOYAIOIIUX 3JICMCHTBI Kpyra.

MOMOUIBI0 MPAaBUIBHBIX MHOTOYTOJBHUKOB, OHNpPeAeIsTh
YHCIIO 7T, JUTMHY IYTU U paJuaHHYI0 Mepy yria 1o oopasiy.
IIpoBoauTH Mepexoa OT paliaHHON MEPHI yIJia K TPaayCHOU
1 Ha00O0pOT IO BU3YaJIbHOM Omope.

OmnpeneassThb IOAAL KpyTa.

BoiBoauTh (hopMyJibl (B TpagyCHON U pafuaHHONW Mepe) AJis
JUTMH AYT, TUIONIAJed CEKTOPOB M CETMEHTOB C ONOpPOM Ha
BOIIPOCHBIN TITaH.

BoruncasaTh  1JIomagu (I)I/Il"yp, BKIIIOHAOMIUX OJICMCHTHI

82




OKPYKHOCTH (Kpyra) ¢ OMOpOii Ha CIIPaBOYHYIO WH(POPMAIIHIO.
HaxoauThp miomnaam B 3a/1adax peajabHOMN KU3HU.

JBusKeHUs1 Tlonamue o 0udicenuu RIOCKOCMU. Pa3oupars  npumepbl,  WUIIOCTPUPYIOIIUME  MOHSATHUS
IJIOCKOCTH Ilapannenvhulii nepernoc, nosopom u cummempus. Ocu u yeHmpwl | ABIKEHUS, IICHTPOB U OCE CHMMETPHH.
(69) cumMMempuu. @®opMyIMPOBATH ONPEACIICHUS MApAJJICILHOIO MEPEeHoca,
IIpocmetiwue npumenenus 6 peuieHuU 3a0au. MOBOPOTa U OCEBOW CHMMETPUHM C BH3yaJbHOW OMOPOIL.
HaxoauTh HEMoABMXHBIE TOUKU IO 00pas3iLy.
HaxoauTh 1EHTPBI M OCH CHMMETPUI TpOoCTEeHIIMX GUryp mo
oOpa3siry.
Ilpumenamey napannenvHvlii. NEPeHOC U CUMMEMPUIO Npu
peueHul ceomempudecKux 3a0a4 (pazoupams npumepol).
Hcnonvzosams 0151 nocCmpoeHuss u uccie008anull yughposuvle
pecypcnl.
IloBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX MOHATHH W METONOB KypcoB /—9 |OmnepupoBaTh NOHATHSIMHU: (QUTypa, TOUKa, MpsMast, Yroll,
00o01IeHue, KJIacCOB, 0000IIIEHNE U CUCTEMATH3aLUs 3HAHUH. MHOTOYTOJIbHUK,  PaBHOOEIPEHHBIW UM  pPaBHOCTOPOHHUI
cucrematusaumsa | Ilpocreiimme reomerpuyeckue (GUIyppl M HUX CBOMCTBA. | TPEYTOJBHUKM, HPSMOYTOJbHBIM TPEYroJbHUK, MEIUaHa,
SHARMIIZ M3MepeHne reoMeTpUYECKUX BETUUHNH. OucceKkTpuca M BBICOTa TPEYTOJIbHHKA, Mapajljiesiorpamm,
(7 4) TpeyronpHUKH. pOMO, IPSIMOYTOJIBHUK, KBAApaT, Tpamelus; OKpPY>KHOCTb,

[TapannenbHbIE U TEPIICHANKYIISIPHBIE PSMBIE.

OkpyxHOCTh U Kpyr. ['eomeTpuueckre MOCTPOCHUsS. YTIIBI B

OKPY)KHOCTU.  BrnmcaHHble W ONUCAaHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.

IIpsimast u OKPYKHOCTb.

UeTbIpEXYroJbHHUKHY. Bnucannsie 51 OITMCAHHBIE
YETHIPEX YT OJIbHUKH.

Teopema I[Mudaropa n Hauama Tpuronomerpuu. Pemenue oOmmx
TPEYTOJIBHUKOB.

IIpaBUIIBHBIE MHOTOYTOJIBHUKH.

[TpeobpazoBanus mnockoctH. [Bmkenus. [logodue. Cummerpusi.
[Tnomane. Berancnenue miomraneit. [Tnomanu nono6HbIX Guryp.
JlekapTOBBI KOOpIMHATHI HAa MIOCKOCTH.

KacaTelbHasl, paBEHCTBO U Moja00ue (puryp, TpeyroibHUKOB;
MapajjIeJIbHOCTh W MNEPIECHIUKYISIPHOCTh IMPSMBIX, YIOJd
MCXKAY HOpAMBIMH, CHMMCTPUA OTHOCUTCIHLHO TOYKH U
NpSAMOM; JUIMHA, PAaCcCTOSHWE, BEJIIMYMHA YIJIA, IUIOLIAMb,
MEPUMETD.

HUcnoan3oBars  (opmyabl: MepuMeTpa W IUIOLIATU
MHOTI'OYT'OJIBHUKOB, JJIMHBI OKPYXHOCTH U IUIOIAAW Kpyra,
00BEMa MPSIMOYTOJILHOTO TapaljieNienuIea.

OnepupoBaTh NOHATHAMM: [PSAMOYTOJbHasE  CUCTEMa
KOOPIMHAT, BEKTOp; HCHOJb30BATh JOTU IIOHATHUS JUIA
MPEJCTABICHUS JAHHBIX U PEIICHUs 3a/1a4, B TOM YHCIE U3
JIPYTUX Y4eOHBIX TPEAMETOB.

Pemiare 3agauMm Ha TOBTOPEHUE OCHOBHBIX ITOHSATHUH,

83




BekTopsl Ha IUIOCKOCTH.

WJUTIOCTPALIMIO CBSI3€M MEXKAY Pa3jIMYHbIMU YacTAMH Kypca.
BriOupars MeTox [UTsl perieHus 3a1auu.
Pemiartn 3agauu 13 IIOBCEIHEBHON KU3HU.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 I'OJAM OBYYEHMUA)

7 kjaacc (He meHee 34 4)

Ha3zBanmue
pasaesa (TeMbl)
(4ucy10 YacoB)

OcHoBHOE coep:kaHue

XapakTepucTHKA AeATEIbHOCTH 00y4al0INXCst

IIpeacrasienue
AAHHBIX

(7 9)

[IpencraBnenne gaHHBIX B Tabmunax. [IpakTudeckue
BBIUKMCJIEHHSI 10 TaOJIMYHBIM JaHHBIM. VM3BredyeHuwe u
UHTEpIpeTanus TabJn4HbIX JaHHBIX. [IpakTuueckas pabora
«Tabmuuey.

I'padpuaeckoe mpencraBieHWe MJaHHBIX B BHUAEC KPYTOBBIX,
CTONOMKOBBIX (CTONOYATHIX) NUarpaMM. UTeHHe U TOCTPOeHUE
nuarpamm. [Ipumeps! nemMorpaduyeckux quarpamm.
[IpakTuueckas padota «JunarpaMMbny.

OcBanBaThb Ha 0azoBOoM YPOBHE CrocoobI
NPEJCTaBICHNUs CTATUCTUYECKUX MaHHBIX M YHCIIOBBIX
MacCHBOB C TIOMOLIbIO TabMUI] W JUarpaMMm C
UCTIONB30BAHUEM  aKTYalIbHBIX W BAXKHBIX JIaHHBIX
(memorpadudeckue JTaHHBIE, MTPOU3BOJICTBO
IPOMBIIIJICHHON U CelNbCKOXO3IUCTBEHHOM MPOMYKIIHH,
0O0I11eCTBEHHbBIE U IPUPOAHBIE SABJICHUS).

H3yuyars Mmeroabl paboTbl ¢ TaOIWYHBIMU U
rpaMuecKUMH TPEICTaBICHUSIMH JAHHBIX C TTOMOIIBIO
U(POBBIX PECYpCOB B XOJle MpaKTHYECKHX paldoT (c
HaIPAaBJISAIOIEN TOMOIIBIO).
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OnucarejbHas
CTATUCTHKA
(84)

UYucnoseie Habopel. CpenHee apudmeTndeckoe.

Meaunana 9uciaoBoro Habopa. Y CTOMYUBOCTh METHAHBI.
[TpakTuueckas paborta «CpeqHue 3HaUCHUSD.
Hauboupiee 1 HauMeHbIIIee 3HAYEHUS YHCIOBOTO Habopa.
Pa3zmax.

OcBauBarb Ha 0a30BOM YPOBHEe NOHSITMSI: YMCIIOBOM
HaOOp, Mepa IEHTPaIbHOU TCHIEHIUHU (Mepa IEHTpa), B
TOM YHCJIe CpeHee apu(MeTHIecKoe, MeIuaHa.
OnuceiBaTh CTaTUCTUYECKUE JIaHHBIE C ITOMOLIBIO
cpeaHero apu(METHIECKOro U Meauanbl. Pemare 3a1a4un
(c HWCIONIb30BaHMEM 3pUTENbHON HATJSAHOCTH H/WIK
BepOAIBLHOM OTOPHI)

H3yuarh cBolicTBa CpeJHUX, B TOM YHUCJE C IMOMOIIBIO
nU(POBBIX PECYPCOB, B XOJAE€ MPaKTUYECKUX padot, (c
HAIPAaBJIAIOIIEH TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe NOHATHSA: HauOoJIbIIEE
Y HaMEHbIlIee 3HAYSHHsI YUCIIOBOTO MAaCcCHBa, pa3Max.
Pemathb 3aaum Ha BEIOOp criocoOa OMMCaHUs JaHHBIX B
COOTBETCTBUU C TMPUPOAOH JaHHBIX U  UEISIMH
MCCIJIEIOBAHMSI C HAIIPABJISAIOIIEH TTOMOIIIBIO.

Cayuaiinas
U3MEHYHBOCTH
(6 1)

Cnyuaiinas usmenyugocms (npumepul). Yacmoma 3navenuti 6
maccuse dannvix. I pynnuposka. I ucmozpammol.
IIpaxmuueckas paboma « Cryuaunas usmMeH4ugoCcmn).

Oceaueamv nonamusa: 4yacmoma 3HAYEHUN 8 MACCUBe
OQHHBIX, 2PDYINUPOBKA OAHHBIX, SUCTIOSPAMMA.

Cmpoums cucmozpammol no obpasyy

Ocseaueamsv cpaguueckue npedcmasienus pazHulx U008
CYYAUHOU UBMEHYUBOCU, 8 MOM HYUCTe C NOMOWbIO
UUPDpPosvIX pecypcos, 8 X00e NPaKmuyeckou padomol.

BBenenue B
Teopuio rpagos
(4 9)

I'pag, eepuwuna, peopo. Ilpedcmasnenue 3a0auu ¢ nOMowbIo
epagha. Cmenenv (8anenmuocms) eepuiunvl. Hucno pédep u
cymmapuas cmenensv eepuwiun. Llenv u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. Oo6x00 epagha (dtinepos
nymu). Ilpedcmasnenue 06 opuenmupo8aHuvix epagax.

Oceausams nonamusa: cpagh, éepuwiuna epaga, pedopo
epagha, cmenens (6a1eHMHOCHb 6EPULUHDL), YeNb U YUKIL.
Oceausamsb nonamus. nymo 6 cpage, i1epos nymo,
00x00 epacha, opuenmuposarHulil epag.

Obécyyncoamsv pewienue 3a0auu HA HOUCK CYMMbl
cmeneHell eepuiun epaga, Ha nouck obxooa epagha, Ha
NOUCK  nymeil 68  OpPUEHMUPOBAHHBIX — epagax ¢
Hanpasusirouet NOMOWbHo.

Oceaueamb cnocoodvl npeocmasieHus 3a0ay U3 Kypcd
aneebpul, 2eomempul, meopuu 8epoSMHoOCmeln, Opyaux
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npeomemos ¢ nomowplo 2paghos  (Kapmeli, cxembl,
aneKmpuyeckue yenu, yHKYUOHAIbHbIE COOMBEMCMEU)
Ha npumepax.

BepositHOCTB M

Cayuatinviti onvlm u cayuaiiHoe coovimue. Beposmuocms u

Oceaueamv NOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4acToTa yacmoma cobvimus. Ponb Manoseposimuulx U Npakmuyecku | cobvimue, Malo8eposamuoe u npaKmuyecku 00Cmo8epHoe

CJIy4aifHOT O 00CcmogepHvIX cobvimutl 8 npupooe u 8 oowecmee. Monema u | cobvimue.

coObITHS U2panbHas KOCmv 8 meopull 6epOsSIMHOCHEII. H3yuamb 3nauumocms MAN08epoOSIMHLIX COObIMULL 8

(4 q) Ilpaxmuueckas paboma « Yacmoma evinadenus opnay. npupooe u obwjecmee HA BANCHBLIX NpuMepax (asapuu,
Hecuacmmbie cnyuau, sawuma NepPCOHANbHOU
uHgopmayuu, nepedaia OaHHbIX).
H3yuams ponv kiaccuueckux 8eposmHOCMHbIX Mooeetl
(MOHema, uepanbHas KOCmb) 6 Mmeopuu 8ePOIMHOCHIEN.
Habnwoame u uzyuame uacmomy cobblmuii 8 NPOCMbIX
IKCHEPUMEHMAX, 8 MOM HUCLe C NOMOWDbIO YUPDPOBLIX
pecypcos, 8 xo0e npakmu4eckol pabomol.

O06o0menue, [Ipencrapnenne  manHbIX.  OmnwucarenvHass — cratuctuka. | [loBTOPATH W3ydeHHOE U BBICTPAMBATHL  CHCTEMY

KOHTPOJIb BeposTHOCTH citydaifHOTO COOBITHS. 3HAHUM.

(59) PemaTs 3aga4n Ha MPECTaBICHUE U OIIMCAHUE TAHHBIX C

MIOMOUIBIO0 N3YYEHHBIX XapaKTEPUCTHK C HAIPABIAIOIICH
HOMOUIBIO.

O0cyxnarTh NpuMepsI CIIy4alHBIX COOBITHH,
MaJIOBEPOSITHBIX M IPAKTUYECKHU JOCTOBEPHBIX CIIy4aliHBIX
COOBITHI, UX POJM B IPUPOJIE U KU3ZHU YEIOBEKa

8 kiacc (He meHee 34 4)

HazBanmue
pasnesa (TeMbl)

OcHoBHOe corep:kaHue

XapakTepucTHKA AeAITEIbHOCTH 00y4alOIInXCcst
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(4HCI10 YaCOB)

IToBTOpEHUE
Kypca / Ki1acca
(4 9)

[Ipencrapnenne  panHbix.  OmnucaTenbHas — CTaTUCTHKA.
Crnyyaiinas u3MeHuYMBOCTh. CpeiHre YnciIoBoro Habopa.
Crnyuaiinbie coObITrsi. BepositHocTn 1 yactoTsl. Kimaccuueckue
MO/IeJIA TEOPUH BEPOSTHOCTEH: MOHETA U UTPAIbHAs KOCTb.

IloBTOpPSAITH HW3yYECHHOE U BBICTPAUBATHL CHUCTEMY
3HAHUH.
Pematy 3agaum (Mo BU3YaJbHOW omope) Ha

NPEJICTAaBICHUE W ONKWCAHWE JaHHBIX C
M3YYEHHBIX XapaKTePUCTHUK.

Pemate 3agaum (Mo BU3YyaJbHOH  omope) Ha
MpEeJICTAaBJICHUE TPYNIUPOBAHHBIX IAHHBIX M OMHCAHUE
CIIy4ailHOM U3MEHUYUBOCTH.

Pemiate 3agaum (M0 BU3yaJbHOW omope) Ha
OTIpE/ICIICHUE YaCTOTHI CIIY9allHBIX COOBITHIA, 00CYKICHHE
MPUMEPOB CIYYalHBIX COOBITUH, MAaJOBEPOATHBIX U
MPAKTUIECKH JOCTOBEPHBIX CITyYaHBIX COOBITHIA, UX POJIH
B IIPUPOJIC U )KU3HH UEIOBEKA.

IIOMOIIBIO

OnucareqbHasn Omuxnonenus. Jucnepcus uucnogoeo nabopa. Cmanoapmuoe | Oceausamv ROHAMUA: OUCHEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUCI08020 Habopa. [uazpammul pacceusanusl. OMKJIOHEHUe, UCNONb308AMb MU XAPAKMEPUCMUKU O
PaccenBanue ONUCAHUS PACCeu8aHus OAHHbIX.
AAHHBIX Yuacmeosamv 6  obcyyucoenuu - cunomeszvr 00
(4 9) omcymcmeuu Ui HAIUYUY  CeA3U  No  OUaSpamMmam
pacceusanusl.
Cmpoums Ouazpammvl pacceusanus no UMEIOUUMCS
OaHHbIM, 8 MOM YUCTIe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHANU3A).
MHo:kecTBa MHoxecTBO, MoAMHOXecTBO. Omnepanuu Haj MHOXecTBamu: | (OcBamBaTh NOHSTHS. MHOXECTBO, DIEMEHT MHOXKECTBA,
(4 4) o0beIMHEHNE,  IepeceyeHue,  JomnoiHeHue.  CBOHCTBA | IOAMHOMKECTBO.
ormepanuit HaJ MHOKECTBaMHU: MEPEMECTUTEIBHOE, | BBIMOJIHATH onepauuu HaJl MHOKECTBAMHU:
codYeTaTeIbHOE, pACIpPEICIUTEILHOE, BKITFOUCHHUS. 00beIMHeHNE, TIepeceUeHHe, TonoHeHne (1o 00pasiry).
['padpuaeckoe mpeacTaBIeHHE MHOXKECTB. Hcnoan3oBath CBOIICTBA: MEPEMECTUTENBHOE,
COYeTaTeNbHOe, paclpeAeIuTeIbHOe, BKIIOUEHUs (C

MCIIOJIb30BaHUEM BU3YAIILHOM OTOPHI).
Hcnonb3oBath rpaduueckoe mpeacTaBICHUE MHOXKECTB
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IIPU ONHCAHMM PEAIbHBIX IIPOLECCOB M SIBICHUM, INpU
pEILICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U KYpCOB
(c UCTIOIb30BaHUEM BU3YAJIbHOM OMOPHI).

BeposiTHOCTB
CJIYYAHHOT 0
coOBITHA

(6 1)

OneMeHTapHble coOBITHS. Crnyyaiinble COOBITHSI.

braronpusitcTByromme sneMeHTapHbie coObITHs. BeposiTHOCTH
coObiTrii. OTBITEI ¢ PAaBHOBO3MOXXHBIMH 3JIEMCHTAPHBIMH
coOpITussMH. CiTydaliHBIN BBIOOD.

[TpakTrueckas padbota «ONbITH ¢ pABHOBO3MOKHBIMU
DJIEMEHTAPHBIMU COOBITHSIMI.

OcBauBaTtb Ha  0a30BOM  YpPOBHe  TNOHSATHSA:
DIIEMEHTApHOE  COOBITHE, Ciy4ailHOe CcOObITHE  Kak
COBOKYIHOCTb  OJarONpUATCTBYIOLIMX  3JIEMEHTapHBIX
COOBITHIA, paBHOBO3MO>KHBIE AJIEMEHTAPHbBIE COOBITHS.
PemaTh 3a1a4mn Ha BBIYHCIICHUE BEPOSATHOCTEH COOBITHI
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITHH CilyyailHOro
onbITa (C HCHOJIb30BAHUEM 3PUTEIBHON HAIJIATHOCTH
1/un BepOaIbHOM OIOpHI).

PemaTs 3aa4m Ha BRIYHCIICHUE BEPOSTHOCTEH COOBITHIA
B ONBITAX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU
COOBITUSIMM, B TOM YHCJE C MOMOUIbIO KOMIIbIOTEpa (C
UCMOJb30BAHUEM  3PUTENBHOM  HATTSAHOCTH /WU
BepOaTbHOM OTOpHI).

IIpoBoauTh M U3y4YaTh ONBITHI C PAaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMU COOBITUSAMU (C UCTIOTB30BAHUEM MOHET,
UTPaTbHBIX KOCTEH, IPYTUX MoOJIEIIEN)
B XOJ€ TMpaKkTU4YeCKoW paboThl (C HCIOIB30BAHHUEM
BU3YaIbHON OMIOPHI).

BBenenue
Teopuio rpagos
(4 1)

B

lepeso.  Ceolicmeéa  Oepesa:  eOUHCMBEHHOCMb  NYMU,
Cywecmeosanue GUCAYEl GePUIUHbL, CBA3b MeHCOY UUCTIOM
sepuiun u yuciom péoep. Ilpasuno ymHodiceHus.

Oceaueamv nonamusa. Oepeso Kak epagh 6e3 yuxia,
sucsuas eepuwuna (1ucm), 6emesb oepesa, nymso 8 oepese,
ouamemp oepesa.

H3yuams ceoiicmea oepesa: cywecmeosanue sucsyell
BEPUIUHBL,  €OUHCMBEHHOCMb —~ NYymMuU  Mexcoy  08yMsl
BEPULUHAMU, CB53b MENHCOY YUCIOM BEePUIUH U YUCTIOM
pébep.

Yuacmeosamo 6 oocysrcoenuu pewnenun 3a0auu na nouck
U nepevucieHue nymeu 8 oepege, onpeoeieHue yucia
sepuiu unu péoep 8 depege, 06x00 bUHAPHO20 Oepesa, 8
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mom ducinie ¢ npumMeHeHuem npasuia YMHOMNCEHUA.

Cayuaiinble
coOBITHA
(8 1)

Ilpomueononosicnoe  cobvimue.  Juacpamma  Direpa.
Obvedunenue u nepecevenue coovimuti. Hecoemecmuvie
coovimus. Popmyna croxcenus eeposmuocmeti. Ilpasuno
VMHOJICEHUsi  8eposimHOcmell.  YclnoeHas — 8eposmuocme.
Hezasucumvie  cobvimus.  Ilpeocmasnenue  cayuatinozo
9KCnepumeHma 8 guoe oepesa.

Ocséausamov RNOHAMUA. 63AUMHO  NPOMUBONONONCHbIE
cobvimus, onepayuu Ha0 cooblmuimu, 00vbeOuHeHue u
nepeceyernue coovimui, ouazpamma dinepa (Durepa—
Benna), coemecmuvie u necoemecmuuie codbimusl.
H3yuams meopemuvl 0 6eposmuocmu 00beOUHeHUs: 08X
coobimutl (opmyavl CLOACEHUSI BEPOSIMHOCTELL).
Yuacmeoeamw ¢ oocyrcoenuu pewenua 3aoauu, 6 mom
yucie mekcmosbvle 3a0auu Ha onpeoelieHue 8eposmHocmel
00beOuHenusl U nepecevenus CcooOblmuli ¢ NOMOWbBIO
yucno6ou  mpamou,  ouazpamm  Jinepa,  opmynvl
CILOJHCEHUS 6EPOSIMHOCMEII.

Ocsausamo noOHAMUA. npasuio VMHOICEHUSA
8eposimHOCmell, YCI08HAsL BEPOSIMHOCb, HE3ABUCUMbIE
coObImus 0epeso CyYalHo20 Onbimd.
H3yuamv  ceoiicmea  (onpeoenenus)
cobbmuil.

Yuacmeoeamv 6 obécyyncoenuu pewenusn 3adauu na
onpeoeneHue U UCHONb308AaHUE HE3ABUCUMBIX COObIMUIL.
Yuacmeoeamv 6 obécyyncoenuu pewenusn 3adauu na
NOUCK  B8eposmHOCmel, 6 MOM Hucle YCIO08HbIX, C
UCNoIb308aHUeM 0epesa CIYYAUH020 ONbIMA.

He3a6UCUMbLX

O0001mEenue,
KOHTPOJIb
(4 4)

[TpencraBnenue nanHbIX. OnucarenbHas ctaTucTHKa. ['padsbl.
BeposiTHOCT CITy4aifHOTO COOBITHSI. DJeMeHTBI
KOMOMHATOPUKH.

IloBTOPATL W3YyYEeHHOE U BBICTPAMBATL CHCTEMY
3HaHUM.

PemaTh 3agaum Ha npeICTaBIEHUE U ONMCAHUE JAHHBIX C
MTOMOIITHIO W3YYCHHBIX XapaKTePUCTHK (c
WCIIOJTH30BaHUEM BU3YyaIbHOM OTIOPHI).

Yuacmeoeamov 6 oocyscoenuu pewenusn 3anaum c
npuMeHeHneM rpados.

Pemat, 3agaum  Ha  HAaxOXIEHHE  BEPOATHOCTH
CIIy4allHOTO COOBITHS IO BEPOSTHOCTSIM 3JIEMEHTapPHBIX
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COOBITHIA, B TOM YHCJIC B OIBITAX C PAaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C BU3YyaJIbHOW OTIOPOHA).
Yuacmeoeamov 6 oocyyicoenuu pewenus 3anaum Ha
HAXO0XJICHHUE BEPOSTHOCTEH OObEIUHEHUS U TIEPEeCeUCHUS
COOBITHI, B TOM YHCIIC HE3aBUCUMBIX, C UCTIOIb30BaHUEM
rpadUyecKkux TMpPEeACTaBICHUN U JepeBa CIydyalHOro
OTIBITA.

Yuacmeoeamov 6 ooOcyrcoenuu pewenusn 3agaum Ha
nepeyuciieHre KoMOnHanui (4uciaa nepecTaHoBOK, Yucia
COUETaHMIl), HA HAXOXKJICHHE BEPOSITHOCTEH COOBITHI C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIE C
MCIIOJIb30BaHUEM TpeyroyibHuka [lackans.

9 kiacc (He meHee 34 4)

HazBanmne
pasaesa (TeMbl)
(umncJyi0 Yacon)

OcHoBHOE CoaepKaHue

XapaKTepncTnKa HECATECJIbHOCTH oﬁyqaloumxca

IToBTOpEeHue
Kypca 8 ki1acca
(4 9)

[IpencraBnenne  nmanubix.  OmmcarenbHAs

CTaTHUCTHKA.

Onepanuu Hag coObITHIMEU. He3aBUCUMOCTH COOBITHH.

IHoBTOPATL W3YyYECHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.

PemaTtp 3agaum Ha IPEICTABICHUE M OTTUCAHUE JTAHHBIX.
Pematp 3agauMm  Ha  HAxXOXJEHUE BEPOATHOCTEH
00BbEIMHEHNUSI M TIEPECEUCHUs] COOBITHI, B TOM YHCIIE
HE3aBHCHMBIX, C  HCIIOJIb30BaHHEM  TpadUUYecKux
MPEJCTAaBICHUH U J€PEBA CIYyYailHOTO OIbITA.

Pematp 3a1aum Ha mepednciieHne KOMOWHANUM (ducia
MEePECTAaHOBOK, YHCJIa COYETaHWM), Ha HaXOXKJICHHE
BEPOATHOCTEH COOBITHIA C MPUMEHEHHEM KOMOMHATOPHKH,
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B TOM 4YMCJIC C UCIIOJIb30BAHUCM TPCYTI'OJIbHUKA ITackans

JIeMEHTbI
KOMOMHATOPHKH
(4 )

KombOunaropnoe mnpaBuino yMHOXeHusa. llepectaHoBkwu.
®akropuan. CoueTaHuss U UYUCIO COYETaHUU. TpeyzonbHuUK
Tlackans. paktuueckas pabora «BeraucieHne BeposSTHOCTEH
C HCIIOJB30BaHMEM KOMOMHATOPHBIX (DYHKIIUH 3JIEKTPOHHBIX
TaOJIALD).

OcBauBaTh Ha  0a30BOM  YpOBHe  TOHSATHA:
KOMOMHATOPHOE MPABHJIO YMHOXKEHHUS, YIOPSI0YCHHAS
napa, Tpoiika 00beKTOB, IIepeCTaHOBKa, (DAaKTOPHAII YUCIIA,
COYeTaHue, YHCIIO COYETaHUM, mpeyeonvHux Ilackans.
Pemars, mpocreiilume 3aJa4M  Ha IEPEUUCIICHHE
YIOPSAOYSHHBIX Tap, TPOEK, epeUrcIeHIE EPECTaAHOBOK
M COYETAaHHH JIIEMEHTOB PpAa3UYHBIX MHOXECTB (IO
o0paziry).

Pemats mpocreiiline 3aga4yM Ha NPUMEHEHHUE YHMCIIA
coueTaHuil B anredpe (COKpaiméHHOe YMHOXKCHHIE, OMHOM
HproToHa) (¢ HanpaBISIFOIIEH TOMOIIBIO).

Pemath, mnpuMeHsis KOMOMHATOPUKY, 3aJa4d Ha
BBIUMCJICHHE BEPOSTHOCTEH, B TOM 4YHCIE C IMOMOUIBIO
AIIEKTPOHHBIX TAOJUI] B XOJ€ MPAKTHYECKOH paboThl (C
BU3yaJIbHOW OTIOPOi).

I'eomerpuueckas
BEPOSAATHOCTH
(4 9)

T'eomempuueckas eeposimnocmo. Cryyaiinwlii 8100p MOYKU U3
@ueypol Ha niockocmu, U3 ompe3sKa, uz 0yau OKPYHCHOCMIU.

Ocsaugams nonamue 2eomempuyecKoll 8eposimHOCmu.
Yuacmeoeamv ¢ oocyrncoenuu pewenusa zadauu na
Haxooicoenue 8eposimHocmeli 8 Onvlmax, nPeocmasuMblx
KaK 6b100p Moyex u3 MHO20Y20IbHUKA, Kpyad, OMpe3Ka uiu
Oyau OKPYIHCHOCMU, YUCTIO8020 NPOMENCYMKA

HUcnbiTanus
bepunyniu
(6 9)

Ucneitanue. Ycenex u Heynadya. Cepus UCIIBITAHUH /10 IEPBOTO
yenexa. Mcneitanus bepryminu. BepositHocTH coObITHI B
cepuu ucneltannii bepuymu. Ilpaktudeckas pabora
«McnpiTanus beprymy».

OcBauBaTh Ha 0230BOM YPOBHE NOHSITHUS: UCIIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIIBITAHUM (yCIIeX U Heyaaua),
cepusi UCHBITAHWM, HACTYIUICHHME IIEPBOr0O  yclexa
(neynaum), cepust ucnbiTanuit bepuysm.

Pemiare  mpocreiinmme  3aJa4d Ha  HAXOXKICHUE
BEPOSTHOCTEW COOBITUI B CepUM UCHBITAHUHN /10 TIEPBOTO
ycrexa, B TOM 4YHcje ¢ MpUMEHEHHEM (OPMYIIbl CyMMBbI
reOMETPHUYECKON MPOTpeccuu (C OMopoil Ha CIPaBOYHYIO
UH()OPMAIIHIO).

Pemiate mnpocreiinne

3aJaumn Ha HaXO0XICHUC
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BEPOSTHOCTEH  IJIIEMEHTAPHBIX  COOBITUH B Cepuu
UCIBITAaHUN bepHy/UIM, Ha HaxOXJIEHUE BEPOSITHOCTH
ONpPENCIEHHOIO YHCIa YCIEXOB B CEPUHM MCIBITAHUN
bepnysuu (c BU3yalnbHOM onopoii).

HN3yyaTh B X0/1€ NPaKTUYeCKOil padoThl, B TOM YHUCIIE C
HIOMOILBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTanui beprysum

Cayuaiinas
BeJINYHHA
(6 1)

CnyyaiiHas BeNMYMHA W pPacHpeleNieHHUE BEpOSTHOCTEH.
MaremaTudeckoe  OXHJIAHUE U JUCIEPCHs  CIIy4alHOH
BeNMuMHbL. [IprMepbl MaTeMaTH4ecKoro OXHIAHHUS —Kak
TEOPETUYECKOI0 CPEIHETO 3HAYCHUSI BETUUMHBI.

[TonsTHe 0 3aKoHe OonbIINX yKcen. M3mepenne BeposTHOCTEN
C OMOIIBIO 4acTOT. [IpuMeHeHne 3aKkoHa OOJIBIINX YUCEL.

OcBoutb Ha 0a30BOM YPOBHe NOHSATHSA. CiydaiiHas
BEIIMYUHA, 3HAYEHUE CIIy4aiiHOM BEIINYUHBI,
pacnpezesieHue BEpOATHOCTEM.

M3ydyars u 00cy:kpaTh IpUMEpPBl JUCKPETHBIX U
HENPEePbIBHBIX CIy4allHBIX BEIUYHMH (POCT, BEC YEIIOBEKA,
YHMCJIEHHOCTh HACEJICHMS], IPYTUe N3MEHUUBBIE BEJINYMHBI,
paccMaTpUBaBIINECS B KypCE€ CTATUCTUKM), MOJEIbHBIX
CIIy4aliHbIX BEJIIMYUH, CBS3aHHBIX CO  CIIy4alHBIMHU
onbITaMu (OpocaHUE MOHETHI, UTPaAJbHOW KOCTH, CO
CJIy4aifHbIM BBIOOPOM H T. I1.).

OcBanBarpb Ha  0a30BOM  YpPOBHe  IOHATHSL:
MaTE€MaTHYeCKOe OXKUAAHUE CIYyYalHOM BEIWMYMHBI Kak
TEOPETUUECKOE CPEIHEE 3HAUEHUE, IUCIIEPCUs CITy4aliHON
BEJIMYMHBI KaK aHAJIOT TUCTIEPCUU YUCIIOBOTO Habopa.
Pemars 3ajayM Ha BBIYUCIIEHHE MaTEMaTHYECKOIO
OXXKHUJAHUS W  JUCIEPCUM  JUCKPETHOM  Cly4YalHOU
BEIIMYUHBI 110 33JJaHHOMY PacIpEIeIeHUI0, B TOM YHCIIE
3aJa4, CBSI3aHHBIX CO CTPAaxOBaHHEM U JOTepesMH (C
HaIPaBJISIONMIEeH TOMOIIIBIO).

3HAKOMHMTBCSI C MAaT€MaTH4YECKUM  OXHJAHUEM U
JIACIIEpCUEN HEKOTOPBIX pacHpelesleHnid, B TOM YHUCIIe
pacnpenesIeHus CIIy4aliHON BEJIMYUHBI «YUCIIO YCIIEXOB» B
cepuu UcnblTaHui bepHym.

M3yuyarp 49acTtoTy COOBITUSL B  IMOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIIy4YalHYIO BEIMUYUHY.
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3HAKOMHUTBCSI C 3aKOHOM OoibImux uucen (B ¢opme
bepHyim): mpu OOJBIIOM 4YHCIE ONBITOB YacTOTa
coOBITHS OJIHM3KA K €r0 BEPOSTHOCTH.

PemaTs 3a1a4u Ha U3MEpPEHNE BEPOATHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIFOIIEH TTOMOIIBIO).

OO0cy:k1aTh POJb 3aKOHA OOJBIINX YUCEN B 000CHOBAHUU
YaCTOTHOTO METO/A U3MEPEHUS BEPOSITHOCTEH.
OOcy:xkaaTh 3aKOH OOJBIIMX YHMCENT KakK IPOsBICHUE
CTaTUCTHYECKOW YCTOHYMBOCTH B N3MEHYMBBIX SBJICHUSX,
pOJIb 3aKOHA OOJBINUX YHCEN B MPHPOJE U B IKU3HU
YeJI0BeKa.

O0o001Eenue,
KOHTPOJIb
(10 v)

[IpencraBienne  JaHHBIX.
BepostHocTh CIIy4aifiHOTO COOBITHSL.
KoMOuHaTOpuku. CiiydyaliHble BETUYMHBI U paCIpe/IeIICHUS.

OmucareiibHass  CTaTUCTHKA.
DJIEMEHTHI

IHoBTOpATL WH3Yy4EeHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.

PemaTs 3apa4m Ha NpeACTaBICHUE U ONKMCAHUE TAHHBIX.
Pemath 3a1a4un Ha HAXOXKICHHE BEPOATHOCTEH COOBITHIA,
B TOM 4YHCIE€ B OIbITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSITHOCTEN
00bEIMHEHUsI W TIEpeceueHuss COOBITUH, BBIUYUCIATH
BEPOSATHOCTH B OIBITAX C CEPUAMHU CITyYaWHBIX UCIIBITAHUN
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IToypouHoe niIaHUPOBaHUE

8 KJIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero U3y4YeHUH o0pa3oBaTe/IbHbIE
padoTsbI padoTbI
pecypchbl
1 KBanpatHblii KOpeHb U3 UnCIa bubmmorexa LIOK
AP P 02.09.2024 | https://m.eds0o.ru/7f42d452

5 [onsTre 006 nppanoHaTEHOM bubnumoreka [LIOK

qycie 04.09.2024 | https://m.edsoo.ru/7f42eaaa
3 JecaTudnble MpUOIHKEHUS

MPPALMOHATIBHBIX YUCE 06.09.2024
4 JecaTudnble MpUOIHKEHUS

UPPALMOHATIBHBIX YHCEN 09.09.2024
5 JlelicTBUTENbHBIE YHCTIA 11.09.2024
6 CpaBHeHUe IeHICTBUTENBHBIX YHCEN 13.09.2024
7 CpaBHeHUE JeHCTBUTEIBHBIX YHUCET 16.09.2024
8 ApudmeTnueckuii KBaJapaTHBIH

KOPEHb 18.09.2024

2=

9 YpaBHeHHE BHIA X2 = & 20.09.2024
10 CaoticTBa apuMETHIESCKIX bubmuoteka [JOK

KBaJPaTHBIX KOPHEH 23.09.2024 | https://m.edsoo.ru/7f42d862
11 CaotlicTBa apu(METHIESCKIX bubnmuoteka [IOK

KBaJIpaTHbIX KOpHEN 25.09.2024 | https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

[TpeobpazoBaHue YMCIOBBIX

bu6mmoreka [IOK

12 i
BRIPDICHIH, COACPIRAIINX 27.09.2024 | https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[TpeoOpazoBaHKe YHUCITOBBIX
13 BBIPAKEHUI, COZIEPKAIINX bubnmorexa [IOK
p > COAEpatl 30.09.2024 | https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIC KOPHU
IIpeo0
14 BLI:eZmI;iSI;I; af: equ;C; Ofll))(lx bubmorexa LOK
p > CONCpRAIl 02.10.2024 |  https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIC KOPHU
IIpeo0
5| memm——
p > CONCPIKALl 04.10.2024 | https://m.eds00.ru/7f42e262
KBaJIpaTHbIC KOPHU
16 CrTeneHs C LeNbIM ITOKa3aTeneM bubnmorexa [IOK
H 07.10.2024 | https://m.edsoo.ru/7f4354a4
CranmapTHas 3alKCh YHCIA.
Pa3Mepsr 00bEKTOB OKPYIKaAIOIIETO
17 Mupa (OT ANEMEHTapPHBIX YACTHUIL J10 bubnuoreka LIOK
KOCMHUYECKHX 00BEKTOB), 09.10.2024 | https://m.edsoo.ru/7f436098
JUTUTETILHOCTh TIPOIIECCOB B
OKpYKaroIIeM MUpe
18 CBolicTBa CTETICHH C ICITBIM bubmuorexa [JOK
oKasarejieM 11.10.2024 | https://m.edsoo.ru/7f435648
19 CBOIICTBA CTETICHH C TETBIM bubnmnoreka [JOK
MOoKa3aTejIeEM 14.10.2024 | https://m.edsoo.ru/7f435648
20 CBOIICTBA CTETICHH C TETBIM bubnmnoreka [JOK
MOoKa3aTejIeEM 16.10.2024 | https://m.edsoo.ru/7f435648
21 CBOMCTBA CTENEHU C IIENBIM Bbubnmuoreka [JOK
IIOoKa3aTejieM 18.10.2024 | https://m.edsoo.ru/7f43599a
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https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

CBOIiCTBA CTEIIEHH C LIETTBIM

bu6mmoreka [IOK

22
HOKa3aTeeM 21.10.2024 | https://m.edsoo.ru/7f435ed6
23 KBaapatHpiii TpéxuieH 93.10.2024
24 KBanpaTHbiii TpéxuieH 95 102024
o5 Paznoxenune kBagpatHoro bubmuorexa [JOK
TpEXWIEHA HA MHOXKUTEIIN 06.11.2024 | https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBaapaTHOTO bubnuorexa [JOK
TpEXUICHAa HA MHOXKHUTEITN 08.11.2024 | https://m.edsoo.ru/7f42fd38
K 0
27| "Kuaspae xopun, Crenc, bumorera LIOK
AAPSTHPIE KOPHHL. & ' 11.11.2024 | https://m.eds00.ru/7f42ec80
KBagparsslii TpexuieH
bu6mmoreka [IOK
28 Adtrebparieckas 4podh 13.11.2024 | https://m.edsoo.ru/7f430382
JonmycTuMble 3HaYECHUS
29 MEPEMEHHBIX, BXOSIINX B 15.11.2024
anredpanvdeckue BhIpaKeHHs
JlonycTrMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOJISIIUX B 18.11.2024
anredpandecKue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubnmnoreka [JOK
anredpandeckoit 1podu 20.11.2024 | https://m.eds00.ru/7f4308e6
. bubmmorexa LIOK
32 Coxpatuerne Apodeit 22.11.2024 | https://m.edsoo.ru/7f430a8a
. bubmuorexa [JOK
33 Coxpatuerne podeit 25.11.2024 | https://m.edsoo.ru/7f430f44
34 Coxkparienue apooOeit bubnmoreka [IOK
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27.11.2024 | https://m.edsoo.ru/7f430f44
35 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoreka [IOK
U JICTICHUE anreOpandecKux apooeit 29.11.2024 | https://m.edsoo.ru/7f43128c
36 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoreka [IOK
U JITICHUE anreOpandecKux Ipooeit 02.12.2024 | https://m.edsoo.ru/7f4315c0
37 CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoreka [IOK
U JieJieHne anreOpandeckux Apooeit 04.12.2024 | https://m.edsoo.ru/7f4318c2
38 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bu6nunoreka [IOK
U JICJICHHE anreOpandecKkux Apooei 06.12.2024 | https://m.edsoo.ru/7f431a20
IIpeo6 i,
3 conepmanm ancOpamsccne buGmorexa LIOK
AeprRatl p 09.12.2024 | https://m.edsoo.ru/7f43259¢c
JIpooHn
" [Ipeo6paszoBanue B6I)Ipa>1<eHm71, BuGmmorexa LOK
COAICPIRATIIIX. AT COpaHecie 11.12.2024 | https://m.edsoo.ru/7f432736
Ipodu
IIpeo0d i,
M| concpmamm ameGpanccsc BuGorea IIOK
Flepraiit P 13.12.2024 | https://m.edsoo.ru/7f432736
JIpoou
42 KonTponbHnas paboTa o reme bubnuoreka LIOK
"AnreOpanyeckas Jpoop" 16.12.2024 | https://m.edsoo.ru/7f431d36
43 KBanparHoe ypaBHeHE bubnmorexa [OK
AP yp 18.12.2024 | https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOe ypaBHEHUE bubmotexa [IOK
P yp 20.12.2024 | https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHHUE bubmmorexa [OK
P P 23.12.2024 | nhttps://m.edsoo.ru/7f42eela
dopmyna KOpHEH KBaAPaTHOTO bubnmoreka [IOK
46
yYpaBHEHUS 25.12.2024 | https://m.edsoo.ru/7f42f158
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dopMyna KOpHEN KBAAPATHOTIO

bu6mmoreka [IOK

47
ypaBHEHUS 27.12.2024 | https://m.edsoo.ru/7f42f3f6
dopMyna KOpHEN KBaAPATHOTIO bub6numoreka LIOK
48
yYpaBHEHUS 13.01.2025 | https://m.edsoo.ru/7f42f5a4
Bu6mmoreka [JOK
49 T B
copena Breta 15.01.2025 | https://m.edsoo.ru/7f42fef0
bu6mmorteka [IOK
50 T B
copenta Breta 17.01.2025 | https://m.eds00.ru/7f430076
51 Pewienue ypaBHeHU, CBOASIIUXCSA K bubnuoreka [IOK
KBaJIpaTHBIM 20.01.2025 | https://m.edsoo.ru/7f43c542
59 Pewienue ypaBHeHU, CBOASIIUXCSA K bubnuoreka [IOK
KBaJIPaTHBIM 22.01.2025 | https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimue apodHO- bubnuoteka [IOK
paloHaIbHbIE yPABHEHUS 24.01.2025 | https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue npo6HO- bub6nuoreka LIOK
panroHaTbHBIE YPaBHEHUS 27.01.2025 | https://m.edsoo.ru/7f432b6e
Penrenne TeKCTOBEIX 3a7a4 C bu6nmmoreka [IOK
55 .
MOMOILIBIO KBaJAPATHBIX YPABHEHUI 29.01.2025 | https://m.edsoo.ru/7f42f75¢
56 Pemenne TeKCTOBBIX 3a7a4 C bu6nmmoreka [IOK
MTOMOIIIBIO KBAJAPATHBIX YPABHEHHI 31.01.2025 | https://m.edsoo.ru/7f42f8f6
57 KonTponbhas paborta o reme bu6mumoreka [LIOK
"KBanpatHbsle ypaBHeHuUs" 03.02.2025 | https://m.eds00.ru/7f4301f2
JInneliHOe ypaBHEHME C IBYMs
58 NepPEMEHHBIMHU, €ro rpaduk,
IPUMEPBI peIIeHUs] ypaBHEHUH B 05.02.2025
EJIBIX YUCTIax
59 JIuHeitHoe ypaBHEHHE C IBYMSI
MIEPEeMEHHBIMH, €ro rpaduK, 07.02.2025
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IIPUMEPBI PELICHUS YPABHEHUN B
LEJIBIX YUCIIaxX

60

JIuHeitHoe ypaBHEHUE C IBYMsI
NEePEMEHHBIMHU, €ro rpaduk,
MIpUMEPHI pEIICHUSI ypaBHEHUHN B
LEJbIX YhCIax

10.02.2025

61

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU

12.02.2025

62

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU

14.02.2025

63

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU

17.02.2025

64

ITpumepsl peleHus cucTeM
HEJIMHENHBIX YPaBHEHUH C IBYMsI
NIEPEMEHHBIMU

19.02.2025

65

IIpuMmepsl peleHus: CUCTEM
HEJIMHENHBIX YPaBHEHUH C IBYMsI
IIEPEMEHHBIMU

21.02.2025

66

['paduueckas MHTEpIIpeTALUS
YPaBHEHUS C IBYMS IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMHU

24.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas uHTEpHIpETALIUSL
YPaBHEHUS C IBYMS IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMHU

26.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Penrenye TeKCTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPaBHEHUU

28.02.2025

99
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Pemenne TEKCTOBBIX 3a/1a4 C

69
MOMOIIIbIO CUCTEM YpaBHEHUM 03.03.2025
20 Pemenue TekcToOBBIX 3a/1a4 ¢
MOMOIIIbIO CUCTEM YpaBHEHUM 05.03.2025
7 YucnoBble HEPABEHCTBA U UX
CBOMCTBa 07.03.2025
79 YucnoBble HEPABEHCTBA U UX
CBOIICTBa 10.03.2025
7 H i i
3 €PaBEHCTBO C OHOU TIEPEMEHHOMN 12.03.2025
74 JIvHeiHbIe HepaBeHCTBA C OJTHOM bubmuorexa [JOK
MIEPEMEHHOU U UX pEIICHUE 14.03.2025 | https://m.eds00.ru/7f42c692
75 JInHeHbIe HEpaBEHCTBA C OHOM bubnuoteka [IOK
IIEPEMEHHOI U UX pElICHNE 17.03.2025 | https://m.edsoo.ru/7f42c840
76 JInHeliHbIe HEpaBEHCTBA C OHOU
NIEPEMEHHON U UX pelleHHne 19.03.2025
77 CucTeMbl JIMTHEWHBIX HEPABEHCTB C bubnunoreka [IOK
OJIHOM MepEeMEHHOMN U UX pellleHUe 21.03.2025 | https://m.edsoo.ru/7f42ch88
78 CucTeMbl JIMTHEWHBIX HEPABEHCTB C bu6nmnoreka [IOK
OJIHO MepeMEeHHON U UX pellIeHue 02.04.2025 | https://m.edsoo.ru/7f42cd2c
79 CucTeMbl JINHEVHBIX HEPABEHCTB C
OJTHOW TIEPEMEHHOU M UX pPEIICHHE 04.04.2025
N3o06pakenue pemeHus TMHEHHOTO
80 HEpaBEHCTBA U WX CHUCTEM Ha bubmorexa HOK
PaBeHe ¢ 07.04.2025 | https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSIMOI
o I/I:ofpeax:eH:e pemsﬁzme JH/IH;I?IHoro BuGmiorexa LIOK
HEpABCITTRA H HX CHeTeM | 09.04.2025 | https://m.edsoo.ru/7f42c9e4

YUCJIOBOM NIPSAMOU
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KonTponbhas pabora no remam

82 HepaBeH(u:fBa. Cucremsl 11.04.2025
ypaBHEHHIA
bu6mmoreka [IOK
83 Housrmie gy 14.04.2025 |  https://m.edsoo.ru/7f433c12
84 O061acTh ONpeIeIICHNS © MHOXKECTBO bubnuoreka [IOK
3HA4YEeHUH QyHKIUH 16.04.2025 | https://m.edsoo.ru/7f433d84
85 Crioco6b! 3a1anust GyHKLIUI 18.04.2025
86 ['paduk pyHKIH 91.04.2025
87 CpoiicTBa pyHKINHU, UX
oTOOpakeHHe Ha Tpaduke 23.04.2025
88 Utenue 1 nmocTpoeHue rpagukon
byHKUIMN 25.04.2025
[Ipumeps! rpagukoB GyHKIHH,
89
OTpaKAIOIINX PEAJIbHBIE MPOLIECCHI 28.04.2025
I
PATHYTO HpoTopH 30.04.2025 | https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX Irpaduku
o Tunepbosa 05.05.2025
%2 Tnnepbona 07.05.2025
Bbu6nmuoreka [IOK
93 I =x2
pacuk pynicuum y = x 12.05.2025 | https://m.edsoo.ru/7f4343e2
Bbubnmuoreka [JOK
= x2
o4 Tpacpux pynicum y = x 14.05.2025 | https://m.eds0o.ru/7f434572
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OyHknun Y =x2, Y=Xx>, Yy =Yxs y =

bu6mmoreka [IOK

95 : 1
[x|; rpaguucckoe pemenme 16.05.2025 | https://m.eds0o.ru/7f434d38
YpaBHCHHMIA M CUCTEM YPaBHEHHI
WTorosast KOHTPOJIbHAS Bt 1OK
. n0IMoTEKA
% pabora/Beepoccutickas . 19.05.2025 | https://m.edsoo.ru/7f434ebd
npoBepoyHas pabora
[ToBTOpEHHE OCHOBHBIX ITOHATHI H
97 METOJI0B KypcOB 7 U 8 KJIaCCOB, 1 bubnuoreka LIOK
0000menue 3Hanuit/ Beepoccuiickast 21.05.2025 | https://m.edsoo.ru/7f4371aa
npoBepoyHas paboTta
I -
q | e |
FIOB KYpCoB / I : 23.05.2025 |  https://m.edsoo.ru/7f43736c
000011IeH1Ee 3HAHUI
I o
5 | e |
FIOB KYpCOB /1 : 26.05.2025 | https://m.eds00.ru/7f437510
00001IeHNe 3HAHUI
100 IToBTOpEeHUE OCH(’)7BHI)81X MIOHATUN U . Bu6morexa LOK
METOOB KYPCOB / 1 & KI1ACCOB, 26.05.2025 | https://m.eds0o.ru/7f4376b4
00001IeHNe 3HAHUI
[ToBTOpEHUE OCHOBHBIX MOHATHI U
101 METOJIOB KYpPCOB 7 U 8 KJ1acCOB 1 bubmorexa LOK
HOBEYP . ’ 26.05.2025 | https://m.edsoo.ru/7f436088
000011IeHNEe 3HAHWI
[ToBTOpEHUE OCHOBHBIX MOHITUH U
102 METOJIOB KypCOB 7 U 8 KJIaCCOB 1 bubmorexa HOK
/OB KYP 5 ’ 26.05.2025 | https://m.edsoo.ru/7f437858
000011IeHNEe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOI'PAMME

10



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

8 KJIACC

KoauyecTBo yacoB DJIEKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yYeHUS o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypchbl
1 [Tapannenorpamm, ero NpuU3HaKku v 1 bubmmoreka [JOK
CBOICTBa 03.09.2024 | https://m.edsoo.ru/88671af2
5 [Tapannenorpamm, €ro Npru3HaKku U 1 bubnnoreka [IOK
CBOICTBa 05.09.2024 | https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, €ro nNpru3HaKku u 1 bubnnoreka [IOK
CBOICTBa 10.09.2024 | https://m.edsoo.ru/88671ca0
q
y | e e |
PAMOYT ’ pv - KBanpat), 12.09.2024 | https://m.edsoo.ru/88671dea
WX MPU3HAKU U CBOMCTBA
YacTtHble ciydau napaiieiorpaMMoB
5 (mpsimo OJ'I}II::II/IK EM6 KBa, . arT) 1 bubmorexa HOK
PAMOYT ’ pu - KBanpat), 17.09.2024 | https://m.edso0.ru/88671f20
WX MIPU3HAKA U CBOKCTBA
4
o | e
PAMOYE ’ pu - KBaIpaT), 19.09.2024 | https://m.edsoo.ru/8867209¢c
WX NIPU3HAKA U CBOWCTBA
bubnunorexka LIOK
7 T 1
pattetutt 24.09.2024 | https://m.eds00.ru/88672358
8 PaBHOOOKas 1 IPSIMOYTOJIbHAS 1 bu6muotexa [LIOK
Tparenuu 26.09.2024 | https://m.eds00.ru/8867252e
9 PaBHOOOKas ¥ TPSIMOYTOJIbHAS 1 bu6mmoreka [IOK
Tpaneuuu 01.10.2024 | https://m.eds00.ru/88672858
10 Meron yaBOSHUST MEIMAHBI 1 03.10.2024 = bubmmoreka [IOK

10
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https://m.edsoo.ru/88672b14

11 LlenTpanbHas cCHMMETpUS bubmorexa HOK
p P 08.10.2024 |  https://m.eds00.ru/88672b14

12 KonTponbHas pabota no reme 1 bubnuorexa [LIOK
"YeTbIpEéXyroJbHUKH" 10.10.2024 | https://m.eds00.ru/88672c9%a

13 Teopema @aneca u Teopema o bubnuorexa [LIOK
MIPOITOPIIMOHAIIBHBIX OTPE3Kax 15.10.2024 | https://m.edso00.ru/8867337a

14 Cpenusisg TUHUS TPEYTOJILHUKA bubmorexa LOK
peA peyr 17.10.2024 | https://m.edsoo.ru/88672e0c

15 Cpenusist TUHAS TPEYTOILHUKA buGnnorexa LIOK
peA peyr 22.10.2024 | https://m.edsoo.ru/88672f38

16 Tpanenus, eé cpeaussa TNHUA buGnnorexa LIOK
panei, pea 24.10.2024 | https://m.edso0.ru/88672358

17 Tpanemnus, €€ cpenuss TUHAS bubnmorexa [TOK
Darietis, pex 05.11.2024 | https://m.edsoo.ru/88673064

18 IIponopuuoHaIBHBIE OTPE3KHU bubmorexa LHOK
potoph P 07.11.2024 |  https://m.eds00.ru/88673794

19 IIponopuroHaIBHBIE OTPE3KHU bubmorexa LHOK
poropt P 12.11.2024 | https://m.eds00.ru/88673794

20 LlenTp macc B T JILHUK bubmorexa HOK
CHTP Mace B Tpeyro © 14.11.2024 | https://m.edsoo.ru/886738fc

bu6nmorexka LIOK

IT

21 OZIOOHEIE TPEYTOJILHHKH 19.11.2024 | https://m.eds00.ru/88673a78

99 Tpu npuznaka nogo6us bu6muotexa [LIOK
TPEYTOJIbHUKOB 21.11.2024 | https://m.edsoo.ru/88673bae

23 Tpu npu3Haka momxoous bubnmoreka [IOK
TPEYTOJIbHUKOB 26.11.2024 | https://m.eds00.ru/88673d52

24 Tpu npusHaka noxoous 10 bubmumoteka [LIOK
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TPEYroJLHUKOB 28.11.2024 | https://m.edsoo.ru/8867400e
o5 Tpu npuznaka mogo0Ous
TPEYTrOJIbHUKOB 03.12.2024
26 [TpumeHenue nogoous Mpu pereHN
MPaKTUYECKUX 3a/1a4 05.12.2024
97 KonrtponbHast paboTa 1o reme 1 bubnuorexa [LIOK
"ITonoGHbIE TPEYrONBHUKH" 10.12.2024 | https://m.eds00.ru/8867445a
28 CaolicTBa 1IOma e bubnuorexa [IOK
reOMEeTPUUYECKUX QUTYp 12.12.2024 | https://m.edsoo.ru/886745fe
@opMyIIbl IS IUIOLIAAH bubnuoreka [LIOK
29
TPEyroJIbHUKA, TTapaJljiesiorpaMmma 17.12.2024 | https://m.eds00.ru/88674860
30 @opMyIIbl IS IUIOLIAAN bubnuorexa [LIOK
TpEeYrojbHUKa, apajliesorpaMmma 19.12.2024 | https://m.edsoo.ru/88674a22
DopmyIsl A1 10N bubnuoreka LIOK
31
TPEYroJbHUKA, TapajliesorpaMmma 24.12.2024 | https://m.edsoo.ru/88674a22
@opMyibl I IUIOLIAAN bubnnorexa [IOK
32
TPEYroJIbHUKA, TapajlIesiorpaMmma 26.12.2024 | https://m.eds00.ru/88675288
33 @opMyisl I IUIOLIAAN bubnnorexa [IOK
TPEyroJIbHUKA, TapajljiesorpaMmma 14.01.2025 | https://m.edso00.ru/8867542c
34 Brruucnenue miomaaen CioKHbIX but6mmoreka [JOK
¢buryp 16.01.2025 | https://m.edsoo.ru/88674e78
35 [Tnomanu guryp Ha KiIeTyaTon but6mmoreka [JOK
Oymare 21.01.2025 | https://m.edsoo.ru/8867473e
36 [Tnomann mo00HEBIX GUryp 93.01.2025
37 [Tnomann momoO6HBIX GUTyp 98.01.2025
38 3ajaun ¢ TPaKTHIECCKUM 10 but6mmoreka [JOK



https://m.edsoo.ru/8867400e
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https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

CoZICpIKaHHEM 30.01.2025 | https://m.eds00.ru/88675558
39 3ajauu ¢ NPaKTUYECKUM bubnnoreka [IOK
coJIep:KaHueM 04.02.2025 | https://m.eds00.ru/88675684
40 Pemienue 3aj1a4 ¢ noMoOIIbIO METO/1a bubnuoreka [JOK
BCIIOMOTaTEIbHON IUIOIAAN 06.02.2025 | https://m.eds00.ru/88674f90
A1 KonrtponbHast paboTa 1o reme bubnuorexa [LIOK
"Tnomans" 11.02.2025 | https://m.eds00.ru/8867579¢c
42 Teopema I[Tudaropa u e€ bubnuoreka [LIOK
MIPUMCHCHHE 13.02.2025 | https://m.eds00.ru/88675918
43 Teopema I[Tudaropa u e€ bubnuoreka [LIOK
[IPUMEHEHHE 18.02.2025 | https://m.eds00.ru/88675918
44 Teopema I[Tudaropa u e€ bubnuorexa [LIOK
MIpUMEHEHHE 20.02.2025 | https://m.eds0o.ru/88675abc
45 Teopewma [1udaropa u e€
IIPUMEHEHHE 25.02.2025
16 Teopema ITudaropa u eé
MIpUMEHEHHE 27.02.2025
Omnpenenenne TPUTOHOMETPHYECKIX
KLUH OCTPOTo yria
47 S;,:M(L)lyronLle)ro Til;:yFOJIBHI/IKa, bubmmorexa LIOK
04.03.2025 | https://m.edsoo.ru/88675d32
TPUTOHOMETPHUYECKUE COOTHOLICHHS
B IIPSIMOYTOJIbHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE bubnuoteka [IOK
TOXKIECTBO 06.03.2025 | https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIIECTBO 11.03.2025
50 OCHOBHOE TPUTOHOMETPHUECKOE
TOXK/IECTBO 13.03.2025

=
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https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

KouTponbnas pabora no teme

bu6mmoteka [IOK
51 "T IT
copema [lndaropa i navana 18.03.2025 |  https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUHU
59 BnucanHnble U IEHTpaIbHBIC YIJIbI, bubnuorexa [LIOK
YTOJI MEXK]1y KacaTeJIbHON U XOP10i 20.03.2025 | https://m.edsoo.ru/8a1415b2
53 BnucanHble U IEHTpaIbHBIC YIJIbI, bubnuorexa [IOK
YTOJI MEX]y KacaTeJIbHON U XOpJI0H 01.04.2025 | https://m.edsoo.ru/8a141940
54 BnucanHnble U IEHTpaIbHBIC YIJIbI, bubnuoreka [LIOK
YTOJI MEX]y KacaTeJIbHON U XOpJI0H 03.04.2025 | https://m.edsoo.ru/8al41b34
55 VYTIibl MeXAy XOpAaMH U CEKYILIUMU
08.04.2025
56 VYTIIbI MEXKIY XOpJIaMH ¥ CEKYIITMMU
10.04.2025
Bnucanneie u onucaHHble
57 q:rI/II)I :;I HOJ'II/II)Hll-/IIzI/I I:II){(L; W3HAKU U bubmmorexa [IOK
PIPEXYT > IR TP 15.04.2025 | https://m.edsoo.ru/8a140f86
CBOWCTBA
Bnmcannble u onucaHHbIe
58 YETBIPEXYTOJILHUKH, UX TPU3HAKH U bubmmorexa LIOK
PIPEXYT > IR TP 17.04.2025 | https://m.edsoo.ru/8a1416d4
CBOWCTBA
BricanHbie 1 onrcaHHbIe
59 YETBIPEXYTOJbHUKH, UX TPU3HAKH U bubmorexa [IOK
. pexyT ’ P 22.04.2025 | https://m.edso0o.ru/8a1416d4
CBOWCTBA
[IpumeHeHne CBOWCTB BIMCAHHBIX U
60 OIMMCAHHBIX YEeTHIPEXYTOTLHUKOB
MIPH PELICHUN T€OMETPUUYECKUX 24.04.2025
3amaq
[IpumeHeHne CBOMCTB BIMCAHHBIX U
61 ;
OINMCAaHHBIX YETHIPEXYTOJIbHUKOB 29.04.2025
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https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

IIPYU PELIEHUU T€OMETPUYECKUX

3aa4
B3anMHOe pacnonoxeHue 1Byx bubnnorexa [IOK
62 . 1
OKpPY>KHOCTEH, 001111€e KacaTeJIbHbIE 06.05.2025 | https://m.edsoo.ru/8a1410a8
. bubmmoreka [IOK
K 1
63 AcATHE OKpYAHOCTEN 13.05.2025 | https://m.edsoo.ru/8a1410a8
K 0 "y
o | oo
Py ' \ 15.05.2025 | https://m.edsoo.ru/8a141c88
OIIMCAHHBIC T-IeTI)IpeX}/'I“OJ'H)HI/IKI/I
[ToBTOpEHNE OCHOBHBIX MOHATHI U
65 METOJIOB KypCcOB 7 U 8 Kj1accoB 1 bubmorexa HOK
HOB YD . ’ 20.05.2025 | https://m.edsoo.ru/8al41ddc
0000111eHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHATHI U
66 METOJIOB KYpcOB 7 U 8 KJIacCoB 1 bubmorexa LHOK
. ’ 22.05.2025 | https://m.edsoo.ru/8al4lefe
000011IeHNE 3HAHUT
bu6mmoteka [IOK
67 4 0 1
TOTOBA KOHTpOIRHAA paboTa 22.05.2025 | https://m.edsoo.ru/8a142368
" IToBTOpeHune OCH(’)7BHI>81X MIOHATUN U . BuGmorexa LOK
METOJIOB KypeoB fI KIIACCoB, 22.05.2025 | https://m.edsoo.ru/8a1420ac
000011IeHHE 3HAHUT
OBIIEE KOJIMYECTBO YACOBTIIO 68

I[TPOI'PAMME
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https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPONECCA
Anrebpa

YMK ona yuumens:

- Anrebpa: yue0. as 7 ki oduieoopasosar. yupexxaenuii / FO.M.Komsrun, M.B. TkaueBa, H.E. ®enoposa, M.U. lllabynun. — M.: [Ipoceeruenue, 2023

- Epmiosa A.I1., T'ono6opoarko B.B., Epmoa A.C. CamocTosiTenbHBIC U KOHTPOJIbHBIC PA0OTHI 1O anredpe u reomerpun Aiis 7 kinacca. — M.: UJIEKCA, -
2014

- KonTponsHo-u3meputenbHbie Matepuanbl. Anredpa. 7 kiaace / Coct. B.B. UepHopyikuii. — M.: BAKO, 2013

- Anrebpa. Temartndeckue TeCThl. 7 KJ1acc: mocooue ais oomeoopazosat. opranusaiuii / M.B. TkaueBa. —M.: [IpocBenienune, 2014

- Iunaktudeckue Marepuasl mo aiaredpe s 7 kinacca. / b.I'. 3us, B.A. Tonpauu — CI16.: «Ilerpornudy, 2013

- CoopHuK 3a/1a4 110 anredpe : yued. mocodbue s 7 — 9 ki1. ¢ yriryou. usydenuem maremaruku / M.JLT anutkuit, A.M. I'onsaman, JLU. 3BaBuu. — M.:
[Ipocsemenue, 2006

- Mepansk A.T'., [Tonouckuii B.b., Pabunosuu E.M., Sxup M.C. CoopHHK 3a/1a4 1 KOHTPOJIBHBIX paboT mo anredpe mist 8 knacca. — M.: Mnekca, 2010

- Anrebpa 8 kiacc: yueOHuK aist o6meodpa3oBarensHbIX yapexaenuii / KO.M. Komsrua,M.B. Tkauéa, FO.B. Cunopos, H.E. ®€noposa, M.U. l1ladyaun. — M.
[Ipoceenienue;
- Uzyuenue anredpsi B 7-9 kinaccax: kuura st yautens / F0. M. Komsirun, M. B. Tkauésa,tO. B. Cunopos, H. E. ®énoposa, M. U. Illabyxus. — M..:
[Ipoceenienue;
- Anrebpa 8 knmacc: mumakrtuaeckue marepuanst / FO.M. Komsrun, M.B. Tkauésa, }0.B.Cunopos, H.E. ®énopora, M.U. [1labynun. — M.: IIpoceerienue;
- Anrebpa 8 xmacc: temarnueckue Tectel. [ 1A / M.B. Tkauépa. — M.: TIpoceerenwue.
-Anrebpa 9 knacc: ya4eOHHK [t 001eo0pazoBarenbHbIX yupexaeHuii / FO.M. Komsrun, M.B. Tkauéra, FO.B. Cunopos, H.E. ®€noposa, M.U. llabyaun. — M.
[Ipocsenienue;
-N3yuenne anrebps! B 7-9 kmaccax: kuura st yaurens / 0. M. Komsrun, M. B. Tkauésa, 0. B. Cunopos, H. E. ®énoposa, M. U. [1labyaun. — M.: IIpocBerienwe;
-Anrebpa 9 kinacc: munaktuueckue Marepuanst / FO.M. Komsrun, M.B. Tkauésa, 10.B. Cumopos, H.E. ®énoposa, M.U. lllabyuun. — M.: IIpocBerenue;
-Anrebpa 9 knacc: Temarnueckue tectsl. [ MA / M.B. Tkauésa. — M.: [IpocBenieHue.

YMK ona ooyuarowuxca:

- Komsirun FO.M., Tkauésa M.B., ®énoposa H.E. u npyrue, Anrebpa, 7 knacc, Akiimoneproe oomiectso "M3aarenscto "TIpocBemnienune";

- Kossirun FO.M., Tkauésa M.B., ®énopora H.E. Anreopa. 7 xnacc. Pabouas terpans. K yueonuky KO.M. Konsruna "Anreopa. 7 kinace”. — M.: TIpocsenienue, 2014.
- Anrebpa 8 kmacce: yueOHMK mist obreodpasoBaTensHbix yupexaenunii / FO.M. Komsrun,M.B. Tkauésa, F0.B. Cugopos, H.E. ®énopora, M.N. [[1abyaun. — M.:
ITpocgemnienue;
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- Anrebpa 8 kmacc: pabouas Tetpanb, B aByx yactax / FO.M. Komsrun, M.B. Tkauésa, F0.B. Cumopos, H.E. ®éroposa, M.W. Illabynun. — M.:
IIpoceemenue.

- Komsarun FO.M., Tkauéa M.B., ®énoposa H.E. u apyrue, Anredpa, 9 kiacc, Akuuoneproe obmecto "M3narensctBo "l[Ipocsemnienne";
- Anre6pa 9 xiacc: paboyast Tetpaib, B 1ByX yactax / FO.M. Konsrun, M.B. Tkauésa, }0.B. Cunopos, H.E. ®&nopoa, M.U. 1laGynun. — M.: [IpocBemnienue.

Pecypcsl ¢ npumenennem 30 u 1OT:

http://m.edsoo.ru

- Sl uay Ha ypok MaTeMaTHKH (MeToandeckue pa3padbotku): Www.festival.1september.ru
- Ypoku, KOHCIIEKThI: WWW.pedsovet.ru
- Eaunas kostexius oOpa3oBatenbHbIX pecypco: http://school-collection.edu.ru/

- OenepalbHblil IEHTP HHHOPMALIMOHHO — 00pa30BaTeIbHBIX pecypcoB: hitp:/fcior.edu.ru/
- ComnasnipHasi ceTb paboTHHUKOB 0Opa3oBanus «Harma cetw» http://nsportal.ru

- 3aByu.undo : http://www.zavuch.ru

-MexayHapoaHoe coo0IIecTBO neaaroros «5 — yaurensy .. hitp://ya-uchitel.ru
Yuutenbckuit mopran: http://www.uchportal.ru

- Ilopran mucranmuonuoro oOyuenus: (do2.rcokoit.ru). MHTepakTHBHBIE KypChl MOOCHOBHBIM MPEIMETaM IIKOJIBHOW MPOTrpaMMBbI;

- Poccuiickas anekrponHas mkosa (resh.edu.ru). Buaeo ypoku u TpeHakepbl 10 BCeMyueOHBIM IpeMETaMm;

- MockogBckast snektponHas tkosa (uchebnik.mos.ru/catalogue). Bumeo ypoku uclieHapuu ypOKOB;

- ITopran Mutepuer ypok (interneturok.ru). bubmuoTeka BHIEO YPOKOB MO MIKOJILHOWIPOrpaMME;

- ITopran S knacc (yaklass.ru). Bumeo ypoku u TpeHaxepsl;

- ITnomaaka O6pazoBaTeapHoro menrpa «Cupuycy (edu.sirius.online);

- [Toprasn moaroToBKM 00yYarOIIMXCs K TOCYIapCTBEHHOW UTOroBo# arrecranmu “‘PemyEI'D” (ege.sdamgia.ru/), “Pemry OI'D” (oge.sdamgia.ru);
- TToprasn a7st MOArOTOBKK O0YYAOIINXCS K yYaCTHIO BO BCEPOCCUICKHX MpoBepouHbIxpaboTax “Penry BITP” (vpr.sdamgia.ru);

- DnexTpoHHbIe yueOHHKH n3natenbcTra “TIpocBemenne’ (Media.prosv.ru);

Texnuueckoe obecneuenue:

Komrmbrorep, Meua npoeKTop, HHTEpaKTUBHAS JIOCKA, IPHHTEP, KOJIOHKHU. Tunorpadckre Tabauib 1o TeMaM nporpamMmel 7-9 Kiaccos.
PaznaTtounblil 1MIaKTHYECKUI MaTepural.
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

I'eomeTpus
Aranacsn JI.C., byty3oB B.®. u np. ['eomerpus 7 — 9. YueObnuk 11st 061meoopazoBaTenbHbIX yupexaeauii. M.: [Ipocemenue, 2018.
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Aranacsn JI.C., bByry3os B.®. u ap. 'eomerpust 7 — 9. Yuebuuk 11 o6meoOpa3oBarenbHbIX yupeskaeanid. M.: [Ipocsemnienne, 2018.

Artanacsu JI.C., byry3oB B.®. u np. 'eomerpus 7 — 9 Iunakruueckue matepuanst M. [Ipocsemienune,2018

3uB b.I'., Meiinep B.M., baxauckuii. A.I'. 3agauu o reometrpuu 7-11. M.: IIpocemienne,2000. 3uB b.I'.. Jlunakruueckue mMatepuansl no reometpuu 9
kiacc. M.: [Ipocsemenne, 2018.

Mensnuk A.W.. KontponsHbie u mpoBepoyHbie paboThl 1o reomerpun 7 — 11 xmaccel. Meronuueckoe mocooue. M.: [Ipoda, 2018.

B.®.byty30B. Pabouas nporpamma k yueOnuky JI.C.Aranacana. M.: [Ipocsemienue, 2018.

M.A Nuenckas. CaMmoCTOsATENbHBIE B KOHTPOJbHBIE paboThl. M.: [Ipocemenue, 2018 .

TexHonornueckue KapTel ypokoB reometpus 7-9 mo yuebnuky JI.C Aranacsaa, B. ®@. Byry3osa, C. b. Kagomunesa, 3.1".Ilo3nusika, M.W. KOnuHoi ABTop _
cocraButens [.}O. KotyH. Bonrorpan: Yuurens, 2015

HUD®POBBIE OBPASOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccwuiickas anexkrponnas mikosa. https://resh.edu.ru/

«Yun.py» — https://uchi.ru/

«Sunexc. Yueouuk» https://education.yandex.ru/home/

«SKmaccey . https://www.yaklass.ru/

®okcdopna https://foxford.ru/about

«MapkeTmuielic 00pa3oBaTeIbHBIX YCIYT»

«Supexey, «1C», «Yun.py», nznarenscto «[Ipocsemenne» u apyrue. https://elducation.ru/
«uTeprerYpox» —. https://interneturok.ru/

https://edu.skysmart.ru/

- mionraaka O6pazoBarenpHOro 1eHTpa «Cupuyc» (edu.sirius.online);

- MOPTAJI IOJIrOTOBKU 00YYArOIIUXCS K TOCYAapCTBEHHOM uToroBoi arrectanuu “PemryEl'D” (ege.sdamgia.ru/), “Pemry OI'3” (oge.sdamgia.ru);
- IOpTAJI JUIs MOJATOTOBKU O0YYarOIIUXCS K YIaCTHIO BO BCEPOCCHUCKUX MpoBepouHbIxpadoTax “Pemry BITP” (vpr.sdamgia.ru);
- DJIGKTPOHHBIC yueOHUKH u3aarenbeTBa “IIpoceemenue” (media.prosv.ru);
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MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O IPOHECCAYYEBHOE
OBOPYJIOBAHUE

Tabnuiibl, TPOeKTOp
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