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[TOACHUTEJIBHAS 3AIINCKA

@OenepanbHas pabodyas mnporpamMma IO MareMaTUKE i OOyYaroIIMXCcs C
3aJIep>KKOM Ticuxudeckoro pas3putusa (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIEro
oOpazoBaHus MOATOTOBIeHa Ha ocHoBe DenepasibHOTO  TOCYIapPCTBEHHOTO
0o0pa3oBaTeIbHOTO  CTaHJapTa OCHOBHOro oOmiero o6OpazoBanus  (IIpukas
Munnpocgenienus Poccun ot 31.05.2021 1. Ne 287) (maiee — ®I'OC 0O0O0),
denepalibHON aIaTUPOBAHHOW 00pa30BaTEILHOM MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus uid OOYy4alOUIUXCS C OTPAaHMYECHHBIMH BO3MOKHOCTSIMH 3/10pPOBbS
(ITpuka3 Munnpocsemienus Poccun ot 24 nHosiOps 2022 . Ne 1025), denepanbHOi
pabouell mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs MO y4eOHOMY MpEAMETY
«MaremaTtuka», @eaepabHON MPOrpaMMbl BOCIIUTAHUSA, C YUETOM PACIPEIEIECHHBIX
Mo KjaccaM NpoBepsieMbIX TpeOOoBaHUN K pe3ynbraTaM ocBoeHus: denepanbHOit
aJanTHPOBAHHON 00pa30BaTEIBLHOM MPOrPaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHMUS
IUIst 00yYaroluxcsi ¢ 3aJ€p>KKOM TNCuXuueckoro pas3BuTus.B paboueil mporpamme
YUTEHBbI Ueu U nonokenuss KoHuenuuu pa3BUTHs MaTeMaTHYeCKOro 00pa3oBaHUs B
Poccutickoit denepanun.

O01mas xapakTepucTuka y4yeOHoro npeaMmera «MaremMaTuka

VYueOnpii mpenmer «MarTeMaTuka» BXOAWT B MPEAMETHYIO 00JacTh
«Matematuka u wuHpopMaTHka». OH CHOCOOCTBYET PAa3BUTHIO BBIUYMCIUTEIBHOM
KyJbTypbl M JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHMIO YMEHHS MOJIb30BATHCS
ATOPUTMAMHM, a TaKXKe NMPHOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEIHEBHON Jku3HU oOyuaromuxcs ¢ 3I[IP. YueOHbIi mnpeamer pa3BHUBaEeT
MBIIJIEHHE, TMPOCTPAHCTBEHHOE BOOOpakeHHe, (QYHKUMOHAIbHYIO TI'PaMOTHOCTb,
YMEHUS ~ BOCIPUHUMATh W KPUTHMYECKHM  AHAIM3UPOBAaTh  MH(POPMAIHIO,
MPEJCTaBICHHYIO B Pa3INYHBIX (hopMax.

OOyueHnue mareMaTHKe NaéT BO3MOXKHOCTh pa3BHUBaTh y oOyuaromuxcs ¢ 3[1P
TOYHYIO, pallMOHAJIbHYI0O M HH(OPMATHUBHYIO pedb, YMEHHE OTOMpaTh HamOojee
MOJXO/SIINE S3BIKOBBIE, CUMBOJIIMYECKUE, Ipauueckue CpeacTBa ISl BbIPAKCHUS
CYXJICHUN U HAIJITHOTO UX MPE/ICTaBICHHUS.

Heo0xomumMbiM KOMITIOHEHTOM OOILEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
sBIsieTca  o0Ilee 3HAKOMCTBO C  METOJAaMH TO3HAHUS  JIEUCTBUTEIHHOCTH,
IpeCTaBIeHNE O MpeIMeTe U MEeToJax MaTeMaTuky, X OTIIMYUI OT METOJIOB IPYTHUX
€CTECTBEHHBIX U T'YMaHUTApPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHsSI MaTeMaTuKu
JUI peUleHHs HAyYHBIX M MPUKIAAHBIX 3a7ady. TakuMm o0pa3oM, MaTreMaTH4ecKoe
o0pa3oBaHKe BHOCHUT CBOM BKJIaJ B ((OpMUPOBaHKE OOIIEH KYIbTYPbI YEIOBEKA.

N3yueHne MaTeMaTHKU TakXKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHHIO
YeJI0BeKa, MOHUMAHMUIO KpacoThl W M3SIIECTBA MaTeMaTUYeCKUX pPacCyXICHUH,
BOCTIPUSITHIO TEOMETPUUECKHUX (OPM, YCBOCHHIO UJIEH CUMMETPHUH.

[IporpamMma oTpakaeT cojepxkaHue OOydeHHs MpeaMery «Marematuka» c
Y4eTOM 0COOBIX 00pa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[IP.OBnanenue
y4eOHBIM MpeaMeToM «MaTemaTrkay NpeCTaBiIsIeT ONpeAeIEHHYIO CIOKHOCTD IS
yaamuxcs ¢ 3I[IP. ¥V oOyuarommxcs ¢ 3[IP nHambonee BBIpakeHBI OTCTaBaHUS B



Pa3BUTUHU CJIOBECHO-IOTUYECKUX (OPM MBIIIJIEHUS, TMOATOMY aOCTpaKTHbIE M
OTBJICYEHHBIE KAaTErOpPMHU UM TPYAHOAOCTYIHBI. B TOXe Bpems HpH CIEHHAIBHOM
oOydyeHHH oOyd4aromuecs MOTYT BBINOJHATH 3aJaHud 1o ainroputMmy. OHH
BOCIIPUMMYMBBEI K MOMOLIM, MOTYT BBIIIOJIHUTh NEPEHOC HA aHAJIOTMYHOE 3aJaHUE
YCBOGHHOTO crocoba pemieHus. CHI)KEHHUE Pa3BUTHS MBICIUTEIbHBIX OINEpauil u
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JEUCTBUA NPUBOAAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPIIAEMBIX YUEOHBIX ACUCTBHA. Y 00y4aromuxcs 3aTpyIHEHBI
CUYETHBIC BBIUMCIICHHS, MPOU3BOAUMBIE B yMe. B NMUCHMEHHBIX BBIYUCICHUAX OHHU
MOTYT MpPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX maroB. llpu pabGore ¢ YUCIOBBIMU
BBIPQKEHUSMH, BBIUYMCICHHEM HMX 3HAYEHUS MOTYT HE YIEpKUBATH IPABUIbHBIN
nopsiok aedcteuil. [lpu ympoineHuu, npeoOpa3oBaHUM BBIPAKECHHUM ydalluecs C
3IIP He MOTyT CamMOCTOSTENBHO MPHUHATH PEIICHHE O MOCIEI0BATEIIbHOCTH
BBITIOJIHEHUS JeMCTBU. KOHKPETHOCTh MBIIIJIEHUS] OCJIOKHSET YCBOCHHUSI HAaBbIKA
pElIeHNs] YpPaBHEHUW, HEPAaBEHCTB, CHUCTEMBI ypaBHEHHH. MM MamogocTymnHo
COBEpILIEHHE 00PATUMBIX OTIEpAaIIHil.

Huskuit  ypoBeHb pa3BuUTHA  JIOTUYECKUX  OIEpalMi, HEAOCTAaTOYHAS
00OOIIEHHOCTh, MBILUICHUS] 3aTPYyAHAIOT u3yueHue Tembl «DyHKUUW»: npu
ornpeaeneHu  (YHKIIMOHAIBbHOW 3aBUCUMOCTH, NPU ONUCAaHUM TrpaduuecKont
CUTYaIluH, UCTIONIb3YSl TEOMETPUUECKUH, anreOpanyeckuid, PyHKIIMOHAIBHBIN S3BIKH.
Hepenko yuamiuecst He BUIAT pa3HUIBI MEXAy 00JacTbio orpeaeneHus: GyHKIUN U
00J1aCThIO 3HAUCHUH.

Pemenue 3amay compsikeHO € TPYAHOCTSIMH O(OpPMIIEHHS] KPaTKOM 3aIucw,
MIPOBEICHMSI aHAIM3a YCIOBHS 3a]1a4M, BhIIEIEHUs cyliecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHsitoTCs chenaTh yMO3aKJIIOYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpaAlMOHAIbHBIE CHOCOOBI  PEIICHMS, WHOIZa OTrPaHUYUBAIOTCS
MaHUMYJSLUSAMHA C YUCTAMU.

[Ipy wu3ydeHUH TEOMETpUUECKOTO MaTepuana oOydaronuecs ¢ 3[IP
CTIKUBAIOTCS €  TPYIHOCTBIO  JI€JIaThb  JIOTHYECKUE  BBIBOJABI,  CTPOMTH
IIOCJIEIOBATENbHBIE pacCykAeHNs. HernpouHble 3HaHUs OCHOBHBIX TEOPEM I€OMETPHUH
IPUBOJUT K OIIMOKAM B PEIICHUH IeoMeTpuueckux 3anady. OOydarommecs MOTYT
NOJIMEHUTH (POpPMYITy, HEPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbdkam B
pelIeHUMH  3aJad  NOPUBOJAT  HENOCTATOYHO  Pa3BUThIE  IPOCTPAHCTBEHHBIE
npeacTtaBieHus. VM CIOKHO BBIITOJIHUTh YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHM HE MOTYT IPUBECTU OOBICHEHHE K YEPTEKY.

ToyHOCTH 3alIOMUHAHUSI U BOCIIPOM3BENICHUS Y4€OHOTO Marepuana CHUXKEHbI
N0 MPUYMHE CIA00CTH MHECTUYECKOW JESTENbHOCTU, CYXKEHUS 00beMa MaMsITH.
O6yuaronumest ¢ 3IIP TpeGyercsi Oosibllie BpeMEHU Ha 3aKpeIUICHUE MaTrepuala,
aKTyaJau3auus 3HaHWW 110 ONOPE MPU BOCIPOU3BEICHHH.

JUis  mpeojosieHuss  TPYOHOCTE B M3y4YeHMM  y4eOHOro  mpeaMmera
«MareMatrka» HeoOXoauMa ajanTtainus oobemMa U XapakTepa yueOHOro Matepuaia K
NO03HABATEIbHBIM BO3MOXXHOCTAM yuamuxcsi ¢ 3I[IP. Cnegyer yueOHbI Marepuan
MPENOIHOCUTh HEOOJBIIMMU TOPLHUIMH, YCIOXKHSAS €ro MOCTENEHHO, M3bICKUBATh
CHOCOObl  aJanTaluMyd TPYAHBIX 3aJaHUii, HEKOTOphle TEeMbl JaBaThb Kak
O3HAKOMHUTEJIbHBIE; UCKIIIOYaTh OTJIEJIbHBIC TPYJHBIE JI0Ka3aTeJIbCTBA;
TEOPETHYECKUII MaTepual PEKOMEHAYETCS Hu3y4daTb B IIPOLIECCE NPAKTUYECKOMN
NEATENbHOCTH 10 pEIIeHHI0 3a1ad. OpraHuyeckoe €IMHCTBO IPAKTHYECKOW H
YMCTBEHHOW JEATEIBbHOCTH Y4YalllUXCS Ha YpOKaX MaTeMaTHKH CIIOCOOCTBYIOT



MIPOYHOMY U CO3HATEIBHOMY YCBOCHHMIO Oa3UCHBIX MaTEMaTHYECKUX 3HAHUU W
YMEHUM.

Heau n 3axa4n u3yyeHust yaeOHoro npeamera «MareMaTuka

[TpropuTeTHBIMU LIETIMU O0yUEHUSI MaTEMAaTUKE B 5—9 Kiaccax sIBISIOTCA:

* (QopmupoBaHHE LEHTPAJIbHBIX MAaTEMATUYECKUX MOHITHMA (YUCIO, BEIMYMHA,
reomerpuyeckas  Qurypa,  mepeMeHHas,  BEpPOATHOCTb,  (YHKIHS),
00eCneurBaloIUX MPEEeMCTBEHHOCTh U TMEPCHEKTUBHOCTh MaTeMaTUYECKOrO
oOpazoBanus obydaroruxcs ¢ 311P;

* noxaBeneHue oOywaromuxcs ¢ 3[IP Ha gocTymHOM JUisi HUX YpPOBHE K
OCO3HAHMIO B3aUMOCBSI3M MATEMATHKM M OKPYXAIOIIEro MHpA, NOHUMAaHHE
MaTeMaTHKU KaK 4YacTH 00Iel KyJIbTyphl YEJIOBEUECTBA;

" pa3BUTHE HMHTEJUICKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYy4aroUmIuXcs C
3I1P, mo3HaBaTeIbHOM AKTUBHOCTH, UCCIIEA0BATEIBCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHUS, UHTEPECA K U3YUYEHUIO MaTEMAaTUKU;

" (QopmupoBaHue (QYHKIMOHAIBHOM MaTeMaTHYECKON TIPaMOTHOCTHU: YMEHUS
pacrno3HaBaTh  IPOSBICHUS  MAaTeMaTHYECKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJIbHBIX JKU3HEHHBIX CUTYallUsIX W IPU H3YYCHUU
APYTUX y4EOHBIX IPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dopMynMpoBaTh MX Ha S3bIKE MAaTeMaTHMKH M CO3[aBaTh MaTeMaTUYEeCKUE
MOJZI€TIY, INPUMEHATH OCBOCHHBIM MAaTeMaTHMYECKUM ammapar Uil peuIcHUs
[IPAKTUKO-OPUEHTUPOBAHHBIX  3aJad, MHTEPIPETUPOBATb U  OLICHUBATh
IIOJIyYEHHBIE PE3YIIBTATHI.

JlocTiKeHHe ATUX 1esiel 00ecTIeYBaeTCs pEIICHUEM CIIEyIOIINX3a/1a4:

» ¢opmupoBarh y oOyvatonuxcs ¢ 3[IP HaBeiku y4eOHO-TIO3HABATEIHLHOU
JESTeNbHOCTH: IUIAaHUpPOBaHHE paOOThI, MOWCK palMOHANBHBIX IyTeH ee
BBITIOJIHEHUS, OCYIIIECTBIICHHUS] CAMOKOHTPOJIS;

" CrocoOCTBOBaTh MHTEJUIEKTYaJIbHOMY pPa3BUTHIO, ()OPMUPOBATh KauecTBa,
HEOOXOJMMBIE YEJTIOBEKY JJIs TOJIHOLIEHHOM JKU3HHU B COBPEMEHHOM OOILIECTBE,
CBOMCTBEHHBIE MAaTEMaTHUYECKON JEATEIbHOCTHU: SICHOCTU U TOYHOCTU MBICIIH,
MHTYULUH, IPOCTPAHCTBEHHBIX MIPEICTABICHHUN, CIIOCOOHOCTH K IIPEOI0JIEHUIO
TPYAHOCTEMN;

* (QopmupoBaTh KIIOUEBbIE KOMIETEHIIMM Y4YalllUXCs B paMKax MpPEeAMETHON
obmactu «MaTtematrka u H”HPOPMATUKAy;

" pa3BHUBaTh MOHATUHHOE MbIlLIeHUs oOyuatouuxcs ¢ 3I1P;

" OCYILIECTBISATH KOPPEKLMIO MO3HABATEIbHBIX MpolieccoB oOyyaromuxcs ¢ 311P,
HEOOXOJUMBIX JUIsl OCBOCHHUS MPOTPAaMMHOIO Marepuaja Mo Y4eOHOMY
IIpeaMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMM 00pa3oBaTeIbHBIX e()UIIUTOB
B OCBOEHHUH MPEIIECTBYIOIIET0 IPOrPaMMHOI0 MaTepuaia y o0y4aromuxcs ¢
3IIP u HEXOCTATKOB B UX MAaTEMaTHYECKOM Pa3BUTHY;

" copmMHpOBaTh YCTONYMBBINA UHTEPEC YUAIMXCS K IPEAMETY;

" BBIABIIITH U PAa3BUBATh MaTEMATUUYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OCHOBHBIE IMHUM COIEPKaHUS Kypca MareMaTHKy B 5-9 kmaccax: «Hwucna u

BBIUHUCICHUS», «Anredpa» («AnreOpanueckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa»), «DyHkium», «leomerpus» («l'eomerpuueckue GUIYypsl U UX
CBOMCTBaY, «3MepeHne reOMETPUYECKUX BEIMUMHY), «BeposSTHOCTh U CTaTUCTUKAY.



JlaHHBIC TUHUHM PA3BUBAIOTCS MapalljIeIbHO, KaXKIasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCHUMO OJIHA OT JAPYroi, a B TECHOM KOHTaKTe W
B3ammMopelictBud. Kpome »3Toro, ux oOBEAMHSAET JOTWYECKas COCTaBISIONIAs,
TPaJAULMOHHO TPUCYIIas MaTeMaTHKe W NPOHU3bIBAIOIIAsl BCE MaTeMaTHYECKHE
Kypcbl u coxepxkarenbHble nuHUH. CdopmynupoBanHoe B DenepalibHOM
rOCyJapCTBEHHOM O00pa30BaTeILHOM CTAaHJIAPTE OCHOBHOTO 00IIero o0pa3oBaHUS
TpeOOBaHUE «YMETh OINEPUPOBATH MOHATUSMU: OIpENeJCHHe, aKCHOMa, TEopeMma,
JI0Ka3aTeIhCTBO, YMEHHE pAacCllO3HAaBaThb WCTHHHBIC W JIOKHBIE BBICKAa3bIBAHMUS,
MPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPHUIIAHUS
BBICKA3bIBAHUI» OTHOCHUTCS KO BCeM Kypcam, a (OpMHpPOBAHHE JOTHUYECKUX YMEHUN
pacmpenenseTcs O BceM TolaM OOy4deHHsl Ha YpPOBHE OCHOBHOTO OOIIETo
00pa3oBaHUsI.

Conepxanne 00Opa30oBaHHS, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3ylibTaTaM
ocBoeHus DeaepanbHON paboueit mporpaMMBbl, pacpeaeIEHHBIM 0 TojaM 00YICHHUS,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPHHIIUIHAATHHBIM
BOMIpocaM  OOydJaromuecss 0oOpamaiuch HEOAHOKPATHO, YTOOBI  OBJIAJCHHE
MaTeMaTUYECKUMHU TMOHATHSIMH U HABBIKAMHU OCYLIECTBISUIOCH IMOCIEI0BATEIBHO U
MOCTYyNaTelbHO, C COOMIONCHHUEM NPUHLMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIIOYAJIMCh B OOIIYI0 CHUCTEMY MaTeMaTHYeCKHX MPEICTaBICHUN OOy4arolIuxcs ¢
3I1P, pacupsas u yrinyOnsas e€, oOpasysl MpOYHbIE MHOXKECTBEHHbIE CBsi3u. OO1iue
1IeIM U3ydeHus yuyeOHoro mpeamera «MaTtemarukay npeacTaBieHsl B DenepanbHOM
paboueii mporpaMmme OCHOBHOI'O 00IIEero 00pa3oBaHUAI.

OcobenHocTH 0TOOpPa M aanTANNM YUeOHOT0 MAaTePHUAJIa 10 MATeMAaTHKe

OOyuenue yueOHOMy mpeamery «Maremaruka» CTPOUTCS Ha CO3JAAHUU
ONTUMAJIBHBIX YCIOBUN Ui YCBOCHUS MPOTrPAMMHOI0 MarepHaia o0y4yarolMMHCS C
3I1P. bonpiioe BHUMaHKE yAeseTcs 0TOOpY yueOHOro Marepuaia B COOTBETCTBUU C
OPUHIIMIIOM JOCTYIHOCTH TpPU COXpPaHEHUH OO0IIero 0a30BOTO YPOBHS, KOTOPBIM
JOJIKEH MO COIEPXKAHUI0 U 00beMY OBbITh aaNTUPOBAHHBIM 17151 oOydaromuxcs ¢ 3[1P
B COOTBETCTBMM C HMX 0COObIMU 0Opa3zoBareibHbIMU MOTpeOHOCTAMU. Clrenyer
oOneryuTh OBNaZeHUEe MarepuanoM oOyuatomumuca ¢ 3IIP mocpenctBom ero
JETANbHOTO OOBSICHEHUSI C CUCTEMATHUYECKUM ITOBTOPOM, MHOTOKPATHOU TPEHUPOBKH
B MPUMEHEHUM 3HAHUM, HUCIOJB3Yys MPUEMBbl aKTyalu3aluu (BU3yallbHasl oOIopa,
MamsTKa).

PenepasbHas MporpaMma IpeayCMaTpUBAET BHECEHNE HEKOTOPBIX U3MEHEHNM:
yYMEHbILIEHHE 00beMa TEOPETHUYECKUX CBEJICHUH, BHIHECEHUE OTACIBHBIX TEM WIH
LENbIX Pa3esioB B MATEPHAIIBI 7151 0030pHOT0, 03HAKOMUTEILHOTO U3YUCHHSL.

N3menenus1 nporpaMmmsl B 7-9 kiaccax

Auredpa

B 03HaKOMUTENHbHOM IUIAaHE PEKOMEHIYETCS H3y4aTh CIEIYIOIIUE TEMBI:
«ppannoHanbsHble yncia. JleicTBuTenbHble ynciay, « CpaBHEHHE AEHCTBUTEIBHBIX
yuces, apudMeTHuecKre AEUCTBUS C JEHCTBUTEIbHBIMHU YMciaMuy, «HaxoxaeHue
NPpUOIMKEHHBIX 3HAYCHHMM KBajpaTHOTO KopHs», «Teopema Buera», «Pemenus
YPABHEHUU TPEThEN U YETBEPTOU CTEIICHEN PA3JI0KEHUEM HA MHOXKUTEINY, « DYHKIUA

y = ﬁ u ee rpagux», «llorpemrHocT U TOYHOCTh MPHUOIIKEHUS», «YeTHbIe U

HeueTHble QyHKIUm», «DYHKIHA y=X"», «DyHKIUs y= ax?, ee rpaduk U CBOMCTBA.



I'padukn Gyskumii y= ax? + n u y=a(x-m)?, «YpaBHEHHE C JBYMs IIEPEMEHHBIMH U
ero rpaduk», «['papuueckuit cmocod® pelieHHs] CUCTEMBbl  YpPaBHEHU»,
«300pakeHne WICHOB apu(PMETUUESCKON U TeOMETPUYECKONW MPOTPEeCcCHil TOUYKaMHu
Ha KOOPAWHATHOM IJIOCKOCTU. JIMHEHHBIH M SKCHOHEHIMAIbHBIA pocT. CIOXKHbIE
IIPOLIEHTHI».

Cnenyer yMEHBIINTH KOJIMYECTBO 4YacoB Ha u3ydyeHUEe TeM: «DopmyrbD»,
«Jloka3zaTenbCcTBO TOXIECTBY», «JIMHEWHOE ypaBHEHHME C JBYMs HEU3BECTHBIMNY,
«I'paduk nmuHeHOTO ypaBHEHHs C IBYMs MepeMeHHbIMW», «['paduyeckoe perieHue
JMHENHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX ypaBHEHUI», «CBOWCTBA KBaApaTUUYHON
GyHKITUN.

BoicBoOonuBIIIMECST Yachl PEKOMEHAYETCS HCIOJIb30BaTh: JJsl  Jydllel
npopaboTKK Hambojee BaXXKHbIX TeM Kypca: «Peimienune ypaBHeHuit», «Pemienue
CUCTEeM ypaBHEHHI», « COBMECTHBIC ACHCTBUS ¢ ApoOsiMu», «[IpumeHeHue CBOWCTB
apu(pMETUYECKOr0 KBAJpPaTHOTO KOpHA»; Ha IMOBTOPEHHE, pEIlIeHue 3ajad,
npeoOpa3oBaHue BHIPAKEHUI, a TAK)KE HA 3aKPEIUICHHE U3yYEHHOTI0 MaTepHaia.

I'eomerpus

Crnengyer OCHOBHOE BHUMAHHUE YAENIUTh MPAKTUYECKOW HANPAaBIEHHOCTH Kypca,
UCKJIIIOYMB M YNPOCTUB HAWOOJEE CIOXKHBIA JJs BOCHPHUATHS TEOPETUUECKHIA
matepuan. Ha ypokax reoMerpuu HEOOXOIMMO MAaKCHUMAaJIbHO HCIIOJIb30BATh
HarJsAHbBIe CpelcTBa OOydeHMs, OOJbIlle MPOBOJUTH MPAKTHUECKUX paboT c
ydalMucs, pemarts 3a7aud. CTpOUTh pelieHne 3a1a4 Mpy NOCTOSTHHOM O0palieHUH
K HATJSJHOCTU — PUCYHKaM M YEPTEkKaM.

O3HakOMHTENBHO J1aThb TeMbl: «TeopeMbl M JOKa3aTEIbCTBO. AKCHOMBD»,
«JlokazatenbcTBO OT MPOTUBHOro», «CyIIECTBOBAHME W  €IUHCTBEHHOCTH
MIEPIICHIUKYJISIpa K NpAMOi», «MeTos TeoMeTpruuecKux Mect», «Meros ynIBOoeHUs
Meauanb», «Teopema daneca u Teopema 0 IPOMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHukay, «l/3MeHeHue TPUTOHOMETPUYECKUX  (PYHKUUNA  TpH
BO3pacTaHuu yriaa», «@PopMmyisl IsI pPagdyCoOB BIMCAaHHBIX UM ONMCAHHBIX
OKPY’KHOCTEM  IPAaBWIBHBIX  MHOIOYIOJIBHUKOB»,  «YpaBHEHHE  IPAMON»,
«JIBmxenue», «CBoMCTBa ABWKEHUS», «TeopemMa 0 MPOU3BEICHUH OTPE3KOB XOP/I,
TEOPEMBI O IPOU3BEICHUH OTPE3KOB CEKYIIHNX, TEOPEMa O KBAIPaTe KACaTEIbHOMN.

Cnengyer yMEHBIINTh KOJMYECTBO 4YacOB Ha H3ydeHHe TeM: «CHMMeETpUYHBIE
¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOW cUMMeETpun», «lleHTpanbHas CHMMETpHUs»,
«Ilapanmnensupiii  mepenocy, «lloBopor», «IlpeobpazoBanne mnomgodbus. [lomodue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33/laud Ha IMOCTPOEHUE C IMOMOUIBIO
OUPKYJS. W JIMHEWKW», «JleKkapToBbl KOOpAMHATBI HA IUIOCKOCTH», «Pemenue
TPEyTroJbHUKOBY, «Ilomobue purypy.

BricBoOOaMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHUE 33]a4 U TIOBTOPEHHUE.

BeposAiTHOCTH U CTATHCTUKA

B cBs3u ¢ Tem, 4TO JaHHBIA KypC BbI3bIBA€T HAMOOJBIIME CIOKHOCTH IS
oOyuaronuxcsi ¢ 3P, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM PAa3BUTUS CIIOBECHO-
JIOTUYECKOTO MBIIUICHHUS, €r0 U3yYeHHUE JTOKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYIIHOM Il yYEHHKOB Matepuane. OCHOBHOE BHHMAaHHUE CIEAYET YIEIHTh
paszmeniaM, CBS3aHHBIMH C IIOBTOPEHHEM NPOWIECHHOIO Marepuasa, yBEIUYUThb
KOJINYECTBO YIPAXHEHUM M 3alaHUM, CBA3AHHBIX C IPAKTHUYECKOM JEATEIBHOCTHIO
00yJaroIuXCsl.

HeoOxomumo mniepecMOTpeTh COAEpKaHME TEOPETUYECKOTO Marepuaia u
XapakTep €ro M3JI0KEHUs: TEOPETUYECKUMH MaTepuan IPENOoJHOCUTH B IIPOLECCE



pellieHusl 3a7a4 W BBINOJHEHUS 3aJlaHUM HArJIsiIHO-TIIPAKTUYECKOTO XapaKTepa; HE
TpeOOBaTh BBIBOJIAa M 3alIOMHUHAHMS CIIOKHBIX (DOPMYJI, PEIICHUS HECTaHIAPTHBIX,
TPYIOEMKUX 3aJlaHUU. P TeM ciieqyeT u3yyarb B O3HAKOMUTEIBHOM IUJIAHE.

denepanpHas MporpaMMa MPEIOCTABISIET aBTOPY paboueld MpoTrpaMMBbl
CcBOOOYy B pacmpe/ie]ieHU: MaTepuaia 1o 4eTBepTsaM (Tpumectpam). Pacnipenenenne
BPEMEHHU Ha M3yUYCHHUE TEM B T€UEHHUE yUeOHOTO ro/ia CaMOCTOSTEIHHO OMPEACIIACTCS
o0pa3oBaTenbHOM OpraHU3alue U 3aBUCUT OT OCOOCHHOCTEH TPYIIITBI O0YyJAFOITIXCS
¢ 3I1P u ux oco6sIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7 KJNIACC
Henan n3yvyeHust yuedOHOro Kypca

Anrebpa sBISETCS OIHUM U3 OMNOPHBIX KYpCOB OCHOBHOW IIKOJBI: OHA
o0ecrieunBaeT W3Y4YCHHE IPYTHX AUCIMIUIAH, KaK €CTECTBEHHOHAYyYHOTO, TaK H
TYMaHUTapHOTO IHUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOIOJDKEHUS 00pa30BaHUs
U B TOBCETHEBHOW XMW3HU. Pa3BuTHe y oOydaromuxcss HAyYHBIX MPEICTaBICHUN O
MPOUCXOXKICHUU
M CYIIHOCTH aJreOpamdecKux aOCTpPaKIUH, CIOCO0e OTPAKECHHS] MATeMaTHYECKOM
HAyKOW SIBJIEHUH W MPOLIECCOB B MPHUPOJIE U OOIIECTBE, POJIM MaTEMaTHYECKOrO
MOJIETTUPOBAHUS B HAYYHOM TMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOT'O MUPOBO33PEHUS W KAueCTB MBIIUICHUS, HEOOXOAUMBIX NJIs aJanTaiiyl B
coBpeMeHHOM LuppoBoM obOmecTBe. M3ydeHue anreOpbl eCTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMeHHs  HaOmIOJaTh,  CpaBHUBaTh,  HAXOAWTH
3aKOHOMEPHOCTH, TpeOyer KPUTHIHOCTH MBIIIICHHS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHSI W BBIBOJBI, (POPMYIHUPOBATH
yTBepkaeHus. OcBOoeHHME Kypca anreOpbl oOecrleurnBaeT pa3BUTHE JIOTHYECKOTO
MBIIIUICHUS OOYYarOIIMXCS: OHM HCIOJB3YIOT JENYKTUBHBIE W WHIYKTHUBHBIC
paccyxaeHus, o00O0IeHHe W KOHKPETH3allhio, aOCTparupoBaHWE U aAHAJIOTHIO.
OOyuenue anrebpe mpeAnojaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSTEIHLHOU
AESTeIbHOCTH ~ OOYYaromMXcs, IO3TOMY CaMOCTOSATEIbHOE peIlleHue 3ajad
€CTECTBEHHBIM 00pa3oM sBJISIETCS pealu3aluell  J1eATeIbHOCTHOrO MpPHUHIINIA
oOy4eHwusI.

B crpykrype mporpammbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IITKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJAEp)KaTeIbHO-MeToauYeckue nuHuM: «Yuciaa u
BBIUMCIICHUS»; «AJNTeOpandeckne BBIPAKEHUS»; «YPaBHEHHS H HEPaBEHCTBAY;
«Dynkuny. Kaxxaas u3 aTux coaepikareIbHO-METOINISCKUX JTMHUA pa3BUBACTCS HA
NPOTSHKEHUH TPEX JIET M3y4eHHUs Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasich H
B3aMMOJICHCTBYS C IPYTHMH €T0 JIMHUAMH. B Xo/e u3ydeHus Kypca oO0yJarommMcst
NPUXOTUTCS JIOTHUECKH PACCyXIaTh, HCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M € ATHM 11€71eCO00pa3HO BKIIIOUUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieibl MaTEMaTHIECKOTO 00pa30BaHUS
CIIOCOOCTBYIONIME  OBJAJCHUI0O  OOYYaIONUMHUCS ~ OCHOB  YHHBEPCAJIbHOTO
MaTEMaTHYeCKOro  si3blka. TakumM  00Opa3oM, MOXHO  yTBEp)KIaTh, UTO
COZIEPKATEIIbHON W CTPYKTYPHOM OCOOCHHOCTHIO Kypca «AIreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakKTep.

Copepxanne nuHMM «Yucia W BBIYUCIEHUS» CIYXKUT OCHOBOW MJiA
JAJIbHEHIIIETO W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOyUYarOIIUXCS



JIOTUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHMS IOJIb30BATHCA AITOPUTMAMH, a
TaK)Xe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IUIsI MOBCEIHEBHOMN
XKU3HU. Pa3BuTHE MOHATHS O YKMCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAIIBHBIMU U
HUppAMOHATBFHBIMU YHCIIaMU, (HOPMHUPOBAHUEM TPECTABICHUN O JCHCTBUTEIHLHOM
yucie. 3aBepIlIeHHE OCBOCHMS YMCIOBOW JIMHUM OTHECEHO K CTapllieMy 3BEHY
oO1mero oopa3oBaHusl.

Coneprxkanue IByX alreOpandecKuX JTUHUN — «ANTeOpandecKue BBIPAKCHUS
U «YpaBHEHHS W HEPaBEHCTBAa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAFOIITUXCS
MaTeMaTUYECKOro arrmapara, HEOOXOAMMOTo [JIsl pEelIeHUs] 3ajlad MaTeMaTHUKH,
CMEXKHBIX IPEAMETOB W IMPAKTUKO-OPUEHTUPOBAHHBIX 3a1ady. B OCHOBHOM IIKOJE
y4eOHbI MaTepuan TPYyNIUpyeTcs BOKPYT palMOHAIBHBIX BbIpaXeHUH. Anredpa
JEMOHCTPUPYET 3HAUEHUE MATEMATHUKU KaK SI3bIKa JJISl IOCTPOEHUS MAaTEMAaTUYECKHUX
MoOJIeJIeH, OMUCaHMs TPOIECCOB M SIBIICHUM peanbHOTo Mupa. B 3amaun oOydeHus
anredpe BXOIAT TaKXke JajlbHeWIllee pa3BUTHUE aAJTOPUTMUYECKOTO MBIIUICHHUS,
HE0OXOJAMMOTr0, B YaCTHOCTH, HJii OCBOEHHUS Kypca HH(POPMATHUKH, U OBJIAJCHHE
HaBBIKAMHM JICTYKTUBHBIX paccyxkneHuid. [IpeoOpa3zoBaHune CUMBOJIBHBIX (HOpM
BHOCHUT CBOHM crienn(uueckuil BKJIAJ B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTRY.

Conepxanve (HyHKIIMOHATBHO-TPAUIECKON JIMHUK HAIICJICHO HA TMOJTy4YeHUE
IITKOJIPHUKAMU 3HAHUW O (YHKITMAX KaK Ba)KHEHIIIEH MaTeMaTUYeCKOW MOJETH s
OMHCAHUS W WCCJCIOBAHMS Pa3HO-OOPA3HBIX MPOIIECCOB U SIBJICHUN B MPUPOJE H
oOmectBe. M3yueHne 3Toro marepuaia CrocOOCTBYET Pa3BUTHIO Yy OOYHAIOIIMXCS
YMEHHS UCIIOIb30BaTh PA3JINYHbBIE BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATUKU —
CJIOBECHbIEC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMUpPOBAHME
MIPEACTABIICHUI O POJIM MAaTEMATHUKHU B PA3BUTHH LIMBUJIM3AIUU U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMY TuIaHy B 7-9 Kiaccax wu3y4aercsl y4eOHBIH Kypc
«AnreOpa», KOTOpBIA BKIIOYAET CJICAYIOUIME OCHOBHBIC pa3leNbl COICpPKAHUS:
«Yucma ®  BBIYMCICHHS», «ANreOpandeckue BBIpAXEHHs», «YPaBHEHHA H
HEepaBeHCTBAY, « DyHKIHM.

VueOHBIW TUIAH Ha U3y4deHHEe anreOpel B 7-9 KiaccaX OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUYEHHE KaXKIOTro rofa oOydYeHHsl, BCErO 3a TPHU Toja
oOyueHusi — He MeHee 306 yueOHBIX YacoB.

COJEP)KAHUE YYEBHOI'O KYPCA «AJII'EBPA»
7 KIIACC

Yucsa 1 BbIYUCIEHUS

JlpoOu OOBIKHOBEHHBIE W JIECSITHYHBIC, MEPEXO] OT OAHOW (OPMBI 3amKUCcH
npobeit Kk gpyroi. IloHaTwe palMoOHANIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHUE,
yOOPSIIOUMBAHUE  pallMOHANBHBIX — 4uceld.  ApudMeTHYecKue  JCHCTBUS  C
palMOHAIbHBIMU 4YKClIaMU. PemieHne 3agay u3 pealbHOM NPAKTHUKW HA 4YacTH, Ha
Ipoowu.

Cremenb C HaTypaJdbHBIM TIOKa3aTeJeM: ONpEIEICHUe, TpeoOpa3oBaHue
BBIPOKEHUH Ha OCHOBE OMPEIEIICHNS, 3aMTUCh OOJBIINX YHCE.

[IporeHTHl, 3aMKCh MPOIIEHTOB B BHUJIE IpoOU U APpOOH B BUAE MPOILICHTOB. Tpu



OCHOBHBIE 3a/1a41 Ha MPOLEHTHI, PEIICHUE 33/1a4 U3 PEAIbHOU NMPAKTUKH.

[IpumeHeHne  MPU3HAKOB  JEIUMOCTH, Pa3JIOKEHME HAa  MHOXKUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4HMcle TmpsmMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

AJiredpanveckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C IEpeMEHHOM. [lomyctumblie
3HAYEHUs NEepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX]y BEIMYMHAMU B BUJE
dbopmynbl. Beraucnenus no gpopmynam.

[IpeoOpazoBaHre OYKBEHHBIX BBIPAXKEHUM, TOXKIACCTBEHHO PAaBHbBIE BBIPAXKEHUS,
npaBwiia MnpeoOpa3oBaHUsl CYyMM M TPOM3BE/ICHUM, MpaBWJIa PACKPBITUS CKOOOK U
NPUBEICHUS TOJIOOHBIX CIAraeMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OpnHowieHsl 1 MHOrouwieHbl. CteneHb MHoroujaeHa. CiaoKeHue, BbIYUTAHHUE,
YMHOXXEHHE MHOTOUYIEHOB. POPMYJIIBI COKPAIIEHHOTO YMHOKEHUS: KBAIpaT CYMMBI U
KBazpaT pasHoctd. Dopmyiia pa3HOCTH KBagpaToB. PasimoxkeHune MHOIOYJIEHOB Ha
MHOKHTEJIH.

YpaBHeHus

VYpaBHEHHE, KOpPEHb YpaBHEHHUS, INpaBUia MpeoOpa3oBaHUs YpaBHEHMS,
PaBHOCWJIBHOCTh YPaBHEHHU.

JIuHelHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOPHEW JIMHEMHOTO
YPaBHEHHS, PEIICHUE JIUHENHBIX YpaBHEHUN. COCTaBJIEHNE YPAaBHEHUH IO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO YPABHEHU.

Jlunelinoe ypaBHEHUE C ABYyMS MepeMEeHHbIMU U ero rpaduk. Cucrema AByX
JINHEWHBIX YPaBHEHUM C JBYMs IIEpEMEHHbIMHU. PenieHue cucrem ypaBHEHUU
croco0oM mnojcTaHOBKH. [IpuMephl pelieHus TEKCTOBBIX 3371a4 C MOMOIIbIO CUCTEM
YPaBHECHU.

DOyHKIUU

Koopaunara Toukn Ha npsMoin. UucnoBele MpoMeExXyTKU. PaccTosHue Mexay
IBYMsI TOYKaAMU KOOPAUHATHOM IIPSIMOM.

[IpsimoyronpHast cucremMa koopauHat, ocu Ox u (Oy. Abcuucca W opauHaTa
TOYKM Ha KOOPAMHATHOM muiockocT. [lpumepsl rpadukoB, 3agaHHBIX (popMyliaMu.
Yrenue rpavkoB peanbHbIX 3aBUCUMOCTEH.

[Tonsitue pynkiuu. I'paduk dyukumu. CroiictBa Ppynkiumid. JInnerinas GyHKus,
e¢ rpapuk. I'padux dynkuum y = kx + b. I'padudeckoe pernicHue JITHHEHHBIX
YPABHEHUU U CUCTEM JIMHEWHBIX YPABHECHUMU.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOYEN
[TPOI'PAMMBI KYPCA «AJI'EBPA»

OcBoenue yudeOHOro kypca «Anrebpa» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI JIOJDKHO OOECTeunBaTh JOCTHIKCHHE CIEAYIONUX IPEAMETHBIX
00pa30BaTENbHBIX PE3yIbTATOB:

7 KIIACC

Yucjaa v BLIYUCICHUS
BrimonHSTh, coueTass yCTHBIE W THUCHMEHHBIC NPUEMBI, apumeTHIecKue



JNEUCTBUS C PAalMOHAJIBHBIMU YUCIIAMHU.

HaxonuTh 3HaueHUs YHUCIOBBIX BBIPAKEHUM; NPUMEHATH pa3HOOOpa3HbIe
CrocoObl M TMPUEMBI BBIYUCICHHUS] 3HAYEHUU APOOHBIX BBIPAKEHUH, COJEpIKALIUX
OOBIKHOBEHHBIC U JIECATUIHBIC TPOOH.

[lepexonuth OT OAHOM (QOPMBI 3alUCH YHCEN K ApYyroi (mpeoOpa3oBbIBATH
JECSITUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATHUYHYIO, B YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATh H
YHOPAIOYMBAThH PALIMOHATIBHBIE YHCIA.

OKpyTasTh YKCIIA.

BbINONHATh NPUKHUAKY U OLEHKY PE3yJbTaTa BBIYMCICHUH, OLUEHKY 3HAYCHUI
YU CJIOBBIX BBIPAKECHHUIA.

BbInonHATh JEHCTBUS CO CTENEHSAMH C HaTypajdbHBIMHM IOKa3aTessiMu (C
OTIOPOM Ha CIPaBOYHYIO0 UHGOPMAIIHIO).

[IpuMeHATh NPU3HAKU AEITUMOCTH, PA3J0KEHUE HA MHOKHUTEIHN HATYpPaJIbHBIX
quced.

Pemare mnpocreiimme NpakTUKO-OPHUEHTUPOBAHHBIE 3a/adyd, CBS3aHHBIE C
OTHOLIEHUWEM  BEJIMYMH,  MPONOPLHMOHAIBHOCTBIO  BEJIWYWH,  IPOLIEHTaMH;
MHTEPIIPETUPOBATh PE3YJbTATHI PELICHUS 33/1a4 C YYETOM OTPAHUYEHUM, CBSI3aHHBIX
CO CBOMCTBaMH paccMaTpUBAaEMbIX OOBEKTOB.

AJiredpanveckue BbIpaKeHUs

OpueHTHpOBaTbCA B TMOHATUSIX U ONEpPUPOBaTh Ha 0a30BOM YpOBHE
anreOpanyecKkor TepMUHOJIOTHEN U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW MpU 3aJaHHBIX 3HAYEHUSX
EPEMEHHBIX.

BoinonHsaTh peoOdpa3zoBaHus LEJIOr0 BhIPAXKEHUS B MHOTOWIECH MPUBEIACHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHHE OJHOYIECHA HAa MHOTOWIEH W MHOIO4YJIEHa Ha
MHOTOYJIEH, TPUMEHSATH (POPMYJIbI KBaJpaTa CyMMBbI U KBaJpara pa3HOCTH (C ONOpOit
Ha CIIPaBOYHYIO HH(POPMAITHIO).

OcCyllecTBIIATh PA3J0KEHUE MHOTOYJIECHOB HA MHOMUTEIU C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH ClIaraeéMblX, TPUMEHEHHS
bopMyT COKpaIIEHHOTO YMHOKEHUS (C OTIOPOM Ha CIIPaBOYHYIO HH(POPMAIHIO).

[TpumensTh mpeoOpa3zoBaHKsi MHOTOUWICHOB ISl PEIICHUS PA3IUYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypAIbHBIMU TMOKA3aTENSIMU IS
npeoOpa3oBaHus BRIPAKEHUH (C OMOPOI Ha CIIPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHUA U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUsS C OJIHOM TEPEMEHHOW, IMPUMEHSA IpaBuia
nepexoia OT UCXOAHOTO YPaBHEHUS K PABHOCUIIbLHOMY eMy. [IpoBepsATh, sBIs€TCS U
YHUCJI0 KOPHEM YPaBHEHHS.

Nmetp mpencraBieHue o rpadUyecKUX METOJaX NpHU PEIICHUHM JIMHEHHBIX
YPaBHEHUN U UX CUCTEM.

[lonGupate mnpuMepsl Tap YHUCEN, SBISIOMUXCS pPEIICHUEM JMHEHHOTOo
YPAaBHEHUS C ABYMSI IEPEMEHHBIMH.

CTtpouTh B KOOPIMHATHON MJIOCKOCTU TpaduK JTUHEWHOTO YPaBHEHUS C ABYMS
MEPEMEHHBIMU; MOJb3YsICh TPaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUSI yPaBHEHUSI.

PemaTte cucteMbl ABYX JUHEHHBIX YPABHEHUM C JBYMS IIEPEMEHHBIMHU, B TOM
yrciie rpaduiecku (C omopoi Ha aaropuT™M y4eOHBIX IEUCTBUN).



CocraBnsaTh (1Mocjiae COBMECTHOIO aHallM3a) W peuiaTh JUHEHHOE ypaBHEHUE
WIM CUCTEMY JIMHEWHBIX YpaBHEHUN MO YCIOBUIO 3aJlayd, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYUYEHHBIN pe3ysbTarT.

Koopaunarel ¥ rpaguxu. @yHkuuu

N300pakath HA KOOPAUHATHOW MPSIMOUM TOYKH, COOTBETCTBYIOIINE 3aIlaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJbL; 3alMCHIBATh YUCIIOBBIE MPOMEXYTKH Ha
anre0pandecKoMm sI3bIKe.

OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAHMHATAM;
CTPOUTH rpaduky JTUHEHHBIX GyHKIMI. CTpoutsh rpaduk ¢pyHkiun y = kx + b.

OnuceiBaTh € MOMOUIBI0 (PYHKIMHA M3BECTHBIE 3aBUCUMOCTH  MEX]Y
BEJIMYMHAMU (10 aJrOpUTMY Y4YE€OHBIX JCHCTBHI): CKOPOCTb, BPEMs, PaCCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonutb 3HaueHne PyHKIMU 10 3HAUCHHIO €€ apTryMeHTa.

[lonumate rpaduyeckuii crnoco® MNpeaCcTaBlIEHUsS W aHalu3a WHOOpMAaIuy;
M3BJIEKATh U UHTEPIPETUPOBATH MH(MOPMAINIO U3 TpaUKOB peabHBIX MPOLECCOB U
3aBUCUMOCTEMN.

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPUS». 7 KIIACC
Hean n3yveHust yueOHOro Kypca

OOmue nenu wu3ydeHUs yuyeOHOro kypca «l'eomeTpusi» MpencTaBiIeHbl B
[TOOIT OOO. OHu 3aKiIr0YarOTCs, NPEKIAE BCETO B TOM, YTO HAa ypOKaxX r€OMETPHH
OOydaromuicss y4YUTCS TPOBOAUTH JOKa3aTelbHbIE PACCYXKICHHS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUeHHs, JIOKa3blBaTh HWCTUHHBIC YTBEPXKICHHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXACHHUS «OT MPOTUBHOTO», OTIUYATH
CBOMCTBa OT MPU3HAKOB, (PopMyaupoBaTh oOpaTHbIE YTBEepXkIecHHSI. B o0yueHumn
YMEHHIO pacCyXJIaTh COCTOMT Ba)KHOE BOCIHUTATENIbHOE 3HAYCHHUE HW3YYCHHUS
Te€OMETPHHU, TIPUCYIIIEe UMEHHO OTEUECTBEHHOW MaTEMaTHUECKOH IIKOJIE.

Bropoii 1enpi0 u3ydeHHs TEOMETPUM SIBIISIETCS MCIIONb30BaHHE €€ Kak
MHCTPYMEHTA TpH PEIICHWH KaK MaTEeMaTHUeCKHX, TaK W MPAKTHUYECKUX 3ajad,
BCTpPEUAIOIIUXCS B peajbHOM  KU3HU. ODTOMY  COOTBETCTBYET  BTOpasd,
BBIUHUCIUTENbHAS JUHUS B HU3YYCHHH TE€OMETpUU B IKoje. (s 3TOro y4uTento
peKoMeHayercs ~ moaOupaTh  3aJauyd  IPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaeMbIX TE€M, YYUTh OOYYaIOIIUXCS CTPOUTh MaTE€MaTHUYECKHE MOJIEIH
pealbHBIX  JKM3HEHHBIX CHUTYyallid, TPOBOAWTH BBIYHUCICHUS ©  OIICHUBATH
aJICKBaTHOCTh TIOJMY4YEHHOTO pe3ynbTaTa. KpaiiHe BakHO MOAUEPKUBATH CBS3U
reOMETPUH C JPYTHUMH TpPEeAMETaMH, MOTHUBHUPOBATH HCIIONH30BATh OMPEICICHUS
reOMETPUYECKUX (PUTYp W TOHSTHIA, NEMOHCTPUPOBATH MPUMEHEHHUE MOTYYCHHBIX
YMEHHI B PU3UKE U TEXHHUKE. DTH CBSI3M HanboJee SpKO BUIHBI B TeMax « BeKTops»,
«TpuroHoMmerpuueckue CoOOTHOIeHUs», «Mertonx koopaumHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IaHy B 7-9 Kkiaccax wu3ydaercs Y4YeOHBIH Kypce
«l'eomeTpus», KOTOPBI BKIKOYACT CICAYIOLUIME OCHOBHBIC pa3leibl CONECPIKAHHUS:
«l'eomerpuueckne ¢Gurypsl M UX CBOHCTBa», «l3MepeHne reoMeTpuiecKux
BEJIIMYMH», a Takke «JlekapToBbl -KOOPAMHATHI Ha ILIOCKOCTW», «BexTops»,



«/IBmxenus mmockoctn» u «IIpeobpa3oBanus mog00us».

Y4eOHBIi TUIaH MpeaycMaTpUBaeT M3yuyeHUE TeoOMeTpuH Ha 0a30BOM YPOBHE,
UCXOAs W3 HE MeHee 68 ydeOHBIX YacoB B y4e€OHOM Tojay, BCEro 3a TpH Troja
oOydeHus — He MeHee 204 JacoB.

COHEPXAHUE YUYEGEHOI'O KYPCA «'EOMETPUS»
7 KIIACC

HavaneHbie nonsATus reomerpuun. Touka, npsiMasi, OTPE30K, JIyd. Yroa. Bumasl
yrioB. BeprtukanebHble W CMEXHbIE yIubl. buccektpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [lapaiiensHOCTh U IEPIEHJUKYIISIPHOCTD IIPSIMBIX.

CummMmerpuunsble ¢urypsl. OCHOBHBIE CBOMCTBA O0CeBOM cuMMeTpuH. IIpumMepsl
CUMMETPHUH B OKPYKAIOIIEM MHpE.

OCHOBHBIE IIOCTPOCHHUS C IIOMOIIBIO HUPKYJISI U IMHEHKH.

Tpeyronbauk.  Bbicota, = meamana,  OuccekTpuca, HMX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUHN TPEyroibHUKHN. HepaBeHCTBO TpeyroiabHHUKA.

CBoiicTBa U MpU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3naku paBeHCcTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKU NapaJUIeNbHbIX NPsAMbIX. CymMMa yrioB TPEYroJIbHHUKA.
Breninue yribl TpeyroibHuKa.

IIpsMoOyrosbHbIld  TpeyrosbHUK. CBOMCTBO MEQUaHbl  NIPSIMOYTIOJBHOTO
TPEYrOJIbHUKA, NPOBEAEHHON K IMIOTeHy3€e. [Ipu3Haku paBeHCTBa NMPSAMOYTOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTrONIbHBIN TpEyroJapHUK ¢ yriioMm B 30°.

HepaBeHcTBa B TeOMETPUH: HEPABEHCTBO TPEYTOJBHHUKA, HEPABEHCTBO O JIJIMHE
JOMaHOH, TeopemMa O OousblieM yriae U OOJblIe CTOPOHE TPEYroJbHUKA.
IlepnieHAUKYIISp U HAKIIOHHAS.

I'eomerpuueckoe mecto Toyek. buccekrpuca yrima W CepeaUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>XKHOCTb M KpyI, XOpJa M JAuaMeTp, HX CcBoiicTBa. B3aumuHoe
PacCIIOOKEHUE OKPYKHOCTH M InpsAmou. KacarenbHass M cexkymias K OKPYKHOCTH.
OKpy>XHOCTb, BIIMCaHHas B yroi. BnucanHas © oNMCaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUS»

OcBoenue yuebHoro kypca «l'eomeTpusr»» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JODKHO OOECneyuBaTh JOCTHXKEHHME CIEIYIOUUMX MpPeIMETHBIX
00pa3oBaTeIbHBIX PE3YJIBTATOB:

7 KJIACC

Pacnio3HaBaTh n3y4eHHbIE reOMETpUUECcKUE (PUTYPBI, ONPEACIISITh UX B3aUMHOE
pacrnoiyioxkeHue, u300paxaTh Te€OMETpUYECKHE (QUTYpbl; BBINOIHATH YEPTEKU IO
yCIOBHIO 3a/iauu. M3MepsaTh JIMHEWHbIE W YIJOBble BEIMYMHBL. PemaTh 3aiauu Ha
BBIYKCIICHUE JUTMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate TpyOyl0 OLIEHKY JHMHEMHBIX M YIJIOBBIX BEJIMYUH IMPEIMETOB B
peallbHOM JKM3HM, pa3MepoB MPHUPOAHBIX O0BEKTOB. Paznmnyarh pasmepsl STUX



0OBEKTOB 10 OPAJIKY BETUYNHBI.

Crpoutrh uepTeXM K TE€OMETPUYECKMM 3ajadyaM (C  HMCIOJb30BaHUEM
CMBICJIOBOM OIOPBI: HABOISAIINE BOMPOCHI /UM aIrOpUTMa YUEOHBIX JEHCTBUH).

[Tonp30BaThCcs NpPU3HAKAMHM PABEHCTBA  TPEYrOJIbBHUKOB, HCIIOJIb30BaTh
MPU3HAKHN ¥ CBOMCTBA paBHOOEIPEHHBIX TPEYTOIHLHUKOB MTPHU PEIICHUHN 33]1a4.

[TpoBOIUTH JOKA3aTENHCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs TpPU3HAKAMHM PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbLHUKOB,
CBOMCTBOM MEJIMaHbI, TPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pELIEHUH TEeOMETPUYECKUX 3ajlad (C HKCIOJb30BaHUEM 3PUTEIBbHOM HArJsiTHOCTH
u/unv BepOaTbHON OMOPHI).

Onpenensite NapaiedbHOCTh NPSAMBIX C TOMOUIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMHU cekymias. OnpenensaTh NapalieIbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOAHUM OT TOYEK OAHOU MPSMOM O TOYEK APYTOM MPSIMOU.

Pemrats 3amaun Ha KiieTyaTon Oymare.

[IpoBOIUTH BHIUMCICHUSI U HAXOAUTH YUCIIOBbIE U OyKBEHHbIE 3HAUEHUS YTIIOB
B TC€OMETPUYECKUX 3aJayaX C MCIOJIb30BAHHEM CYMMbI YIJIOB TPEYrOJIbHUKOB M
MHOTOYTOJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX TMpPHU TMEPECEYEHUU JIBYX
MapajulesIbHbIX TPSIMBIX CeKylleil. Pemate mpakTUyeckue 3ajJjayd Ha HAXOXKICHUE
YIJIOB.

NmeTs npeacTaBiaeHrE O MOHSATUE T€OMETPUUECKOTO MECTa TOYEK.

@opMynUpOBaTh OMNPEAETICHUS OKPYKHOCTU M Kpyra, XOpAbl U JHameTpa
OKPYXHOCTH, TOJIb30BAaThCA HMX CBOMCTBAMHU. YMETh NMPUMEHATHb 3TH CBOICTBa MpU
pElIeHUH 3a/ad.

OpueHTUPOBATHCS B MOHATHUSIX: OMMCAaHHAS! OKOJIO TPEYTroJbHUKA OKPY>KHOCTD,
LEHTP OMHUCAHHOU OKpY>KHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (paKTaMU O TOM,
YTO OUCCEKTPHUCHI YTIIOB TPEYTroJibHUKA MEPECEeKarOTCs B OJHON TOUYKE, U O TOM, UTO
CEpEeIMHHbIE TEPIEHANKYJISPHI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJHOU
TOYKE.

OpueHTHUPOBATHCSI B TIOHATUSX W ONEpUpPOBaTH HAa 0a30BOM YPOBHE:
KacaTelbHass K OKPYKHOCTH, TeopemMa O MNEpHEHIUKYISIPHOCTH KacaTeIbHOU U
paauyca, TpoOBEAEHHOTO K TOYKE KaCaHUsI.

NmeTs mpencraBieHUe O MPOCTEUIIMX TEOMETPUUYECKUX HEPABEHCTBAX, UX
MPAKTUYECKOM CMBbICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHUSI C MOMOIIBIO IUPKYJIS U
JIMHEWKH.

PABOYAS ITIPOI'PAMMAYYEBHOI'O KYPCA «BEPOATHOCTb U
CTATUCTHUKA» 7 KJIIACC

Hean n3yyeHusi yuedOHOro Kypca

B coBpemenHoM 1udpoBOM MHpE BEPOATHOCTb M CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIIYIO0 3HAYUMOCTb, KaK C TOUKH 3PEHHUS MPAKTUUYECKUX MPUIIOKEHUH, TaK U
UX poiau B oOpa3oBaHuMu. Kaxaplii 4eIOBEK MOCTOSHHO NPUHHUMAET PELICHUs Ha
OCHOBE MMEIOIUXCS y HETO JaHHbIX. A Juisi 0OOCHOBAHHOI'O NPUHSATHS PELICHUS B
YCIJIOBUSIX HEIOCTaTKa WM U30bITKA MH(OpMALUU HEOOXOIUMO B TOM YHUCIIE XOPOILIO
c()OPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTHUYECKOE MbllUIeHHE. IMEHHO mo3ToMYy



OCTPO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y OOYYaIOIMIMXCSI, B TOM YHCIE
oOyuaroruxcst ¢ 3[IP, ¢yHKIMOHAIBHYIO T'PaMOTHOCTh, BKJIIOUAIOIIYI0O B ceOsl B
KaueCTBE HEOTHEMIJIEMOM COCTABISIIOIIECH YMEHUE BOCIHPUHUMATh U KPUTHUYECKHU
aHATM3UPOBATh WH(OOPMAITNIO, TPEACTABICHHYIO B Pa3IWYHBIX (opmax, MOHUMATH
BEPOSATHOCTHBIA XapakTE€p MHOTHX pEaJbHBIX MPOIECCOB U 3aBUCUMOCTEH,
MPOU3BOJINTh MPOCTEUIINE BEPOSITHOCTHBIE PACUETHL. 3HAKOMCTBO C OCHOBHBIMU
MpUHITMTIAMU cOOpa, aHau3a U NPEICTABIICHUS JAHHBIX U3 PA3IUIHBIX CPEep KU3HH
o0IIecTBa ¥ TOCYAapCTBA MPUOOIIAET 00YJIAIOIITUXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mporpammbl yueOHOTO Kypca «BeposSTHOCT, W CTaTUCTHKa»
OCHOBHOHM IIKOJIBI BBIIEJICHBI CIIEIYIOIINE COAEP/KATEIBHO-METOIUYECKUE JINHUMU:
«lIpencraBneHre JaHHBIX W ONUCATENIbHAS  CTaTUCTUKa»; «BepoaTHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadony.

Conepxanue nunaun «lIpenacraBneHrne JaHHBIX M OINUCATENIbHAS CTATUCTHKA
CILy’KUT OCHOBOH 151 POPMHUPOBaHUSI HABBIKOB PabOThI ¢ UHPOpPMALIUEN: OT UTEHUS U
MHTEpHpeTaluy HHPOpPMallUM, TMPEJCTaBICHHOW B TabmuIax, Ha AuarpamMmax Hu
rpadukax g0 cOopa, MpeACTaBICHUS M aHajlu3a JAaHHBIX C HCIIOJIb30BAHUEM
CTAaTUCTUYECKUX XapaKTePUCTUK CPEAHMX W paccewBaHusi. Pabotas ¢ JaHHBIMH,
oOyuaroruecst ¢ 3P ydarcst cauThiBaTh U MHTEPIIPETUPOBATH JTaHHBIC, BHIJBUTATH,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIOTE3bl, PA3MBIIUIATh HaJ
(dakTOpamMu, BBI3BIBAIONIMMUA HW3MEHYHMBOCTh, W OIICHUBAaTH UX BIMSHHE Ha
paccMaTpUBaEMble BEJIMUUHBI U TPOIECCHI.

NHTYynTHBHOE NpPEACTaBICHUE O CIYyYalHOW W3MEHYHMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJCHIIMNA CTAHOBUTCS MOTUBUPYIOILIEU OCHOBOU ISl U3YYCHUS
Teopuu BeposTHOCcTeH. bombioe 3HaueHue s ooydarontuxcs ¢ 3[1P 3aecy umeror
MIPAKTUYECKUE 3aJaHUsA, B YACTHOCTHU ONBITHl C KIIACCUYECKHUMH BEPOSTHOCTHBIMU
MOJENSMHU.

[loHsiTue BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBIONOA00us CIy4yalHOTO
cobbrtust. [Ipu uzyyenuu kypca odyuatomuecs ¢ 3[IP 3HakomsTCcs ¢ mpocTermmmu
METOJJaMH  BBIYUCJICHUS BEPOSATHOCTEM B  CIy4YallHBIX DJKCIEPUMEHTaX C
PABHOBO3MOXHBIMU  3JIEMEHTAPHBIMU  HCXOJAMH, BEpPOSTHOCTHBIMU 3aKOHAMHU,
MO3BOJISIONIMMHA CTaBUTh M pemiaTh Oojiee CIIOXHBIE 3adadud. B Kypc BXOAST
HayajgbHbIE TNPEACTABICHUS O CIy4alHbIX BEJIMYMHAX U HUX  YHCIOBBIX
XapaKTepUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
3IIP ¢ MHOX)ecTBAaMH H OCHOBHBIMM  OIEpalMsIMUA  HAJ  MHOXECTBAMH,
paccMaTpUBAKOTCS MPUMEPHl TNPUMEHEHUsA U1 pELICHHWS 3aJad, a TakKke
UCIIOJI30BaHUS B PYTMX MAaTEMaTUYECKUX Kypcax U yUeOHbIX MpeaIMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 kmaccax u3ydaercsi Kypc «BeposSTHOCTh M CTaTUCTHKA», B KOTOPBIN
BXOIAT pazaensl: «lIpeacTaBieHue JaHHBIX W ONHMcCaTeldbHAs CTAaTUCTHUKAY;
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKIWY; «BBeneHne B Teopuro rpadoBy.

Ha wmsyuenne manHoro Kypca oTBOAMT 1 ydeOHBIM 4yac B HENEII0 B TCUCHHE
KaXkJ10ro rojaa oOydeHus, Bcero 102 yueOHbBIX Jaca.



COLEP)KAHUE YYEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTUKA
7 KIIACC

[IpeacraBnenue NaHHBIX B BUAE TaOJMuUL, AUarpamm, rpaduxoB. 3amnogHEeHUE
TaOJIUIl, YTEHUE U TIOCTPOCHUE AHArpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadmKkoB peaabHBIX MpoiieccoB. M3Biedenne nHpopManuu U3 auarpamm u
Ta0JIHII, UCTIOTH30BAHUE U MHTEPIPETAINS TaHHBIX.

OnucarenpHas CTaTUCTUKA: CpelHee apudmernyeckoe, MeauaHa, pa3zMmax,
HauOoJbIIEE W HaWMEHbIEEe 3HAYCHHS HAOOpa 4YHUCIOBBIX JaHHbIX. [Ipumepsl
CIIy4allHOW U3MEHYUBOCTH.

Cny4aliHblil 3KCepUMEHT (OMbIT) M cllydailHoe coObITHe. BeposiTHOCTH 1
yacToTa. PoJib ManoBEpOSATHBIX U MPAKTUUECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE U
B o0mecTBe. MoHeTa 1 UrpajgbHas KOCTh B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. CreneHb BepuiuHbl. Ywucio pédbep u cymmapHas
crenedb BepiiuH. IlpencraBnenue o cBszHoctu rpada. llemu u mukisl. [lytu B
rpadax. O6xon rpada (sinaepoB nyTh). [IpeacraBienrue 06 opueHTUPOBAHHOM rpade.
Pemenue 3aa4y ¢ moMonibio rpados.

IIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHUS PABOUYEN
ITPOI'PAMMBI KYPCA «BEPOATHOCTD U CTATUCTHUKA»

IIpenMeTrHble pe3ynbTaThl OCBOCHUS Kypca «BepoATHOCTh U CTATUCTHKA» B 7
KJIACCE XapaKTEPU3YIOTCS CIEAYIOLUIMMU YMEHHUSIMU.

7 KIIACC

Yurare wuHpOpMAIMIO, TPEACTABICHHYIO B TaONMIaX, Ha JUarpaMMax;
MPEACTABIATh JIaHHBIE B BHUIE TaOMUIl, CTPOUTh JUArpaMMbI (CTOJIOMKOBBIC
(cTronbuateie) U KPYroBbI€) IO MACCUBAM 3HAYCHHM (C UCIIONH30BAHUEM 3PUTEITHHOM
HaTJISTHOCTHU W/WIH BepOaTbHOM OMOPHI).

OnucelBaTh W HUHTEPIPETUPOBATH  PEAJbHBIE  YHUCJIOBBIE  JaHHBIE,
Npe/ICTaBlICHHbIE B TA0JIMIIAaX, HA IUarpaMmmax, rpapukax.

OpueHTUpOBaThCSI B MOHATHUSIX W OMNEpUPOBATH UMU Ha 0OAa30BOM YpPOBHE:
cpennee apupMeTuyecKoe, MearuaHa, HauOoblllee 1 HaMMEHbIlIee 3HaYEHUs, pa3Max.

Nmers mpencraBieHue O CIy4YalHOM W3MEHYMBOCTH Ha TMPUMEpPAX IIEH,
(GU3MYEeCKUX BEIUYUH, AHTPOIIOMETPUYECKUX JAHHBIX; HMMEThb IIPEJICTaBIICEHUE O
CTAaTUCTUYECKOW YCTOMYUBOCTH.



IHOYPOYHOE IINTAHUPOBAHHUE

Aareopa
KoaunvecTBo yacoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka
yp Beero Kontpoasubl | IlpakTuyecku oGpasoBaTeIbHBIe
e padoThbI e padoThbI pecypet
1 [TonsTHE paliMOHaIBLHOTO YKCIIA 1 0 0
) Apudmerndeckue 1eHCTBHS C 1 0 0
panMoHaIbHBIMU YHCIIAMU
3 Apudmerndeckue 1eHCTBHS C 1 0 0
panroHaTbHBIMU YU CIIAMH
4 Apudmerndeckue T1eMCTBUS C 1 0 0
panroHaTbHBIMU YU CIIAMH
5 Apudmerndeckue 1eHCTBHS € 1 0 0
panroHaTbHBIMU YU CIIAMH
6 Apudmerndeckue 1eHCTBHS € 1 0 0
panMoHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsJoulBaHue 1 0 0
palnMoHaNBHBIX YHCET
2 CpaBHeHue, ynopsi0uMBaHue 1 0 0
palnMoHaIBHBIX YHCET
9 CpaBHeHue, ynopsJoulBaHue 1 0 0
palnMOoHAIBHBIX YHCE
bubnuorexa IIOK
10 CreneHb ¢ HaTYpaJbHBIM IMOKa3aTEIEM 1 0 0 hitps://m.c dsogru 76491 1de
11 CreneHb ¢ HaTYpaJbHBIM IMOKA3aTEIEM 1 0 0 bubmmorexa [TOK
https://m.edsoo.ru/7f421382
12 CreneHns ¢ HaTypajabHBIM IIOKa3aTEIEM 1 0 0 bu6muoteka [IOK



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

https://m.edsoo.ru/7f42154¢

13

CreneHns ¢ HaTypajabHBIM IIOKa3aTEIEM

but6mmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHns ¢ HaTypajabHBIM IIOKa3aTEIEM

15

Pemenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MIPOLICHTHI U3 PEATbHOMN MPAKTUKU

16

Pemenne oCHOBHBIX 3a/1a4 HA APOOH,
IIPOLICHTHI U3 PEATbHOMN MPAKTUKH

17

Pemennie ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 PeabHOM MPaKTUKH

18

Perienne oCHOBHBIX 3a/1a4 Ha IpOOH,
IIPOLICHTBI U3 PEabHOMN PAKTUKH

19

[Ipu3Haku AeIMMOCTH, Pa3I0KEHHS HA
MHOXKUTENH HaTyPAJIbHBIX YACEI

20

[Ipu3Haku AeTMMOCTH, Pa3I0KEHHS Ha
MHOUTEH HATYpaJIbHBIX YHUCEIT

21

Peanbuble 3aBucumoctu. [Ipsamas u
oOpaTHasi POMOPIUOHATEHOCTH

22

Peanbublie 3aBucumoctu. IIpsamas u
oOpaTHas IPOMOPIIMOHATBHOCTH

23

Peanbuble 3aBucumoctu. IIpsamas u
oOpaTHasi POMOPIUOHATEHOCTH

24

Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi MPOMOPIUOHATEHOCTH

25

KonrponsHas padora no teme
"PannonansHele yncna”

26

ByKBeHHBIE BBIpaKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/7f41feec

27

[Tepemennsbie. JlonycTuMble 3HaYEHUSA



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

MIEPEMEHHBIX

28 DopmyJibl
29 DopmyJibl
IIpeoOpa3oBanrie OYKBEHHBIX BEIPAKEHHUH,
30 aiK I)II)TI/IC CKO6OK}I’/IKH HBEC eHI/IS TOTOOHBIX bubmaorexa LIOK
packp PHBEA a https://m.edsoo.ru/7f41fafa
claraeMbIX
[IpeoOpa3zoBanue OYKBEHHBIX BHIPAKEHU,
31 aiK I)II)TI/IC c1<o601<}11/1 TIPUBE eHI/IS TOTOOHBIX bubnnorexa LIOK
packp puBed A https://m.edsoo.ru/7f41£d70
cliaraeMbIX
ITpeobpazoBanne OyKBEHHBIX BHIPAKEHUH,
32 packpsITHE CKOOOK M MPUBEEHUE MOJOOHBIX
cliaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BHIPAKCHHIA,
33 packpsITHE CKOOOK M MPUBEIEHUE MOAOOHBIX
claraeMbIX
34 CBoJiCTBa CTENEHU C HATYPaJIbHBIM bubnmoreka [JOK
oKa3arejiemM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPaTbHBIM bu6muoreka [IOK
OoKa3arejieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATYPaIbHBIM bu6muoreka [IOK
MoKa3aTeyIeM https://m.edsoo.ru/7f4218be
bubnuoreka [JOK
M
37 HOTOICHRT https://m.edsoo.ru/7f42276¢
but6mmoreka [{OK
M
38 HOTOHICHET https:/m.edsoo.ru/7f422930
39 CnoxxeHue, BBIYMUTAHUE, YMHOKEHUE bu6muoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUYUTaHUE, YMHOKEHHE bubnuoreka [JOK

MHOT'O4YJICHOB

https://m.edsoo.ru/7f422¢cc8



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8

41 CnoxxeHue, BBIYMUTAHUE, YMHOKEHUE bu6muoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
47 CnoxeHue, BBIYUTaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmmorexa HOK
https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmrorexa LIOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f424c12
46 @opMyJIbI COKPALLIEHHOTO YMHOXKEHUS bubmorexa [TOK
https://m.edsoo.ru/7f424£d2
47 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS bubsmorexa [IOK
https://m.edsoo.ru/7f4251d0
48 PaznoxeHre MHOrOWIEHOB Ha MHOKHUTEIHN bubmorexa [IOK
https://m.edsoo.ru/7f423312
49 PaznoxxeHre MHOTOWICHOB HA MHOKUTENHN bubmrorexa LIOK
https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOrOWIEHOB Ha MHOKHUTEIHN bubmmorexa HOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOrOWIEHOB Ha MHOKHUTEIHN
59 KonrponsHas padora no Teme
"AnreOpanyeckue BbIpaxeHus"
53 VYpaBHeHue, paBuiia mpeodpazoBaHuUs )
YpaBHEHUS, PABHOCWJILHOCTh YPaBHEHUHN
54 JIluneitnoe ypa]iHeHI/Ie C OIHOM vnepeMeHHoﬁ,
pelIeHNE JIMHENHBIX YPABHEHUM
55 JInHeliHOe ypaBHEHHE C OHOU IIEPEMEHHOMN, bubnuorexa IIOK

pelieHue JIMHEMHBIX YPaBHEHUI

https://m.edsoo.ru/7f420482



https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
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JIuHeliHOe ypaBHEHHE C OHOU IIEPEMEHHOMN,

56
pelieHue JIMHEMHBIX YPaBHEHUI
57 Pemenue 3a1a4d ¢ moMoIIb0 ypaBHEHHUI bubmorexa TIOK
A TR0 IP https://m_edsoo.ru/7f42064e
58 Pemrenne 3a1a4u ¢ TOMOIIBIO YpaBHEHHM bubmorexa [TOK
A HIbIo ¥P https://m.edsoo.ru/7f420806
59 Pemrenue 3a1a4u ¢ TOMOIIBIO YpaBHEHHM bubmorexa TIOK
8 HHbIo yp https://m.edsoo.ru/7f4209a0
60 Pemrenue 3a1a4u ¢ TOMOIIBIO YpaBHEHHM bubmorexa LOK
a HIbIO YP https://m.edsoo.ru/7f420e6e
61 JIuneliHOEe ypaBHEHME C IByMs bubnmoreka [JOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427¢c32
62 JInHeliHOEe ypaBHEHUE C IByMs bu6nuorexa IIOK
NEPEMEHHBIMH U eTo rpaduk https://m.edsoo.ru/7f427¢e8a
Cucrema IByX JIMHEHMHBIX YPAaBHEHUH C bu6muoreka [IOK
63
JIByMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEIHBIX YpaBHEHUI ¢
JBYMSI TTIEPEMEHHBIMU
65 CucreMa IByX JUHEWHBIX YPABHEHUH C
JBYMSI TIEPEMEHHBIMU
66 Cucrema 1ByX JIMHEIHBIX YpaBHEHUI ¢
JBYMSI IIEPEMEHHBIMU
67 Pemenue cucreM ypaBHeHUM bubmorexa [IOK
M https://m.edsoo.ru/7f4284de
68 Pewenue cucreM ypaBHeHU! bubmorexa TIOK
M https://m.edsoo.ru/7f42865a
69 Pemenne cucreM ypaBHeHUN bubsmorexa [IOK
P https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHI



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
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71 Pemenue cucrem ypaBHEHUI 0
KonTponbhas pabota no teme "JIunelHble bubnmoreka [JOK
72 " 0
YpaBHEHUS https://m.edsoo.ru/7f421044
. bubmuorexa [JOK
73 Koopuwara Touk Ha npamoi 0 https://m.edsoo.ru/7f41de76
but6mmoreka [IOK
4 HuCIIOBBIE IPOMEXKYTKH 0 https://m.edsoo.ru/7f41dff2
75 YucnoBble IPOMEXYTKH 0
76 Paccrostnre Mexay AByMsI TOUKaMH 0
KOOPJAMHATHOU IIPSIMOI
77 Paccrostare Mexmy AByMsI TOUKaMH 0
KOOPJAMHATHOU IIPSIMOI
73 IIpssMoyronbHas cucTeMa KOOpIAUHAT Ha 0 bu6nuorexa IIOK
IUIOCKOCTH https://m.edsoo.ru/7f41elbe
79 [IpssMoyronbHas cucteMa KOOpIMHAT Ha 0 bubnmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
bubnunorexa [JOK
80 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyIaMU 0 hits://m.cdsoo.ru/7f4 1c8a8
but6mmoreka [JOK
81 [Tpumeps! rpaduKoB, 3a1aHHBIX (HOpMyTaMH 0 hits://m.edsoo.ru/7f41d80
82 [Tpumeps! rpadukoB, 3aaHHBIX HOpMyIaMu 0
83 [Tpumeps! rpadukoB, 3aaHHBIX HOpMyIaMu 0
. bubmuorexa [JOK
84 Yrenue rpauKoB pealbHBIX 3aBUCUMOCTEN 0 hitps://m.cdsoo.ru/7f41ca24
85 Urenue rpaduKoB peabHBIX 3aBUCHMOCTEH 0
but6mmoreka [{OK
86 Horsrre Qysximm 0 https://m.edsoo.ru/7f41ef06
87 I'paduk byskmm 0
88 CoiicTBa GyHKITUH 0 bubnmoreka [JOK



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06

https://m.edsoo.ru/7f41f078

. . but6mmoreka [IOK
89 Crotictsa dynKiumii ! 0 https://m.edsoo.ru/7f41f1fe
. bubnuoreka [JOK
20 Jluneiinas Gymicis ! 0 https://m.edsoo.ru/7f427282
. bubnuorexa [JOK
o1 Jlnneiinas dynKuns I 0 https://m.edsoo.ru/7f427412
N but6mmoreka [{OK
92 [Toctpoenue rpaduka TuHEHHON QyHKIIH 1 0 hitps://m.cdsoo.r/7f426d e
93 [Toctpoenue rpaduka TuHEHHON QyHKIIH 1 0
94 I'paduk byakmmm y =[x| 1 0
95 I'paduk byakmmm y =[x| 1 0
96 KonTponbhas pabota no teme "KoopanHatsl 1 0 bubnmoreka [JOK
u rpadukn. OyHkun" https://m.edsoo.ru/7f41£50a
97 [ToBTOpEHNE OCHOBHBIX MMOHATUA U METO0B 1 0 bubnmoreka [JOK
Kypca 7 kiacca, 0000IIeHe 3HAaHUHA https://m.edsoo.ru/7f429c6¢
08 IToBTOpEHNE OCHOBHBIX IIOHATHA U METO0B 1 0 bubnuorexa IIOK
Kypca 7 kiacca, 00001eHrne 3HaHU I https://m.edsoo.ru/7f429£32
99 [ToBTOpEHNE OCHOBHBIX MMOHATUA U METO0B 1 0 bubnmoreka [JOK
Kypca 7 kiacca, 00001eHrne 3HaHU I https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHNE OCHOBHBIX IIOHATHA U METO0B 1 0 bu6nuorexa IIOK
Kypca 7 kiacca, 0000IIeHe 3HAHUIA https://m.edsoo.ru/7f42a27a
101 HTorosas KOHTpOJbHASA paboTa 1 0
102 IToBTOpEHNE OCHOBHBIX IIOHATHA U METO0B 1 0 bubnuorexa IIOK
Kypca 7 kiacca, 0000IIeHe 3HAHUIA https://m.edsoo.1u/7f42a900
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

IHOYPOYHOE IIVTAHUPOBAHUE

I'eomerpus
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
nudposbie
Ne ni/m Tema ypoka
yp Beero KonTpoabHbI IIpakTuyeckn 06pAz0OBATEBHbIC
e padoThbI e padoThbI
pecypcsl
. bub6nmmoreka [IOK
1 [Ipocreiinne reoMmeTprueckre 00bEKThI 1 0 0 hitps://m.cdsoo.r/8866b724
Bbubnuorexa [JOK
2 MHoroyrofbHHK, 10MaHas ! 0 0 https://m.edsoo.ru/8866¢cbba
bubnuoreka [JOK
3 CMexHBIE U BEPTUKAIBHBIE YIJIbI 1 0 0 hits://m.cds0o.rw/8866¢5c0
bu6nmmoreka [IOK
4 CMexHbIEe U BEPTUKAIIBHBIE YTJIbI 1 0 0 hitps://m.cdsoo.r/8866¢7be
5 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1 0 0
6 CMexHbIE U BEpTUKAJIbHBIC YTIIbI 1 0 0
7 CMexHbIE U BEpTUKAJIbHBIC YTIIbI 1 0 0
8 CMexHbIE U BEpTUKAJIbHBIC YTIIbI 1 0 0
9 N3Mepenne TMHEHHBIX U YTIIOBBIX 1 0 0
BEJIMYMH, BBIUUCIIEHHUE OTPE3KOB U YTIIOB
10 N3mepeHue JIMHEWHBIX U YIVIOBBIX 1 0 0 bubnuoreka [IOK
BEJINYHH, BEIYUCIIEHUE OTPE3KOB U YITI0B https://m.edsoo.ru/8866¢c3ea



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

N3mepeHue JIMHEUHBIX U YIVIOBBIX

1 BEJIMYMH, BBIUMCIIEHUE OTPE3KOB U YIJIOB
12 N3Mepenne TMHEHHBIX U YTIOBBIX
BEJINYMH, BBIUUCIIEHNE OTPE3KOB U YIJIOB
13 [Tepumetp u miomanp Guryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB
14 [TepumeTp u miomans Guryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB
1 e ApeseTaReIA o pann Enmoreea HOK
(urypax https://m.edsoo.ru/8866ce80
16 Tpu npu3Haka paBeHCTBa TPEYTOJILHUKOB bubmorexa [JOK
https://m.edsoo.ru/8866d1fa
17 Tpu npr3Haka paBeHCTBA TPEYTrOJIbHUKOB bubmorexa [TOK
https://m.edsoo.ru/8866d34e
18 Tpu npr3Haka paBeHCTBA TPEYTrOJIbHUKOB bubmorexa OK
https://m.edsoo.1u/8866¢e01e
19 Tpu npu3Haka paBeHCTBa TPEYTOJILHUKOB
20 Tpu npr3Haka paBeHCTBA TPEYTrOJIbHUKOB
21 Tpu npr3Haka paBeHCTBA TPEYTrOJIbHUKOB bubmorexa [OK
https://m.edsoo.ru/8866e88e
2 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX
TPEYrOJbHUKOB
73 [Ipu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB
24 CBOICTBO M€IMaHbI IPSIMOYT'OJILHOTO bubnmoreka [JOK
TPEYTrOoJIbHUKA, IPOBEAEHHOM K THIIOTEHY3€ https://m.edsoo.1u/8866e9%¢ec
75 CBOMCTBO MeIMaHbI MPSIMOYT OJILHOTO

TPEeYroJibHUKA, IPOBEAEHHON K THIIOTEHY3€e



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

%6 PaBHOOEIpeHHBIC 1 PABHOCTOPOHHUE bubnnoreka [IOK
TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
27 [Ipu3naku u cBoiicTBa paBHOOEIPEHHOTO bubmmoreka [JOK
TPEYTOJIbHUKA https://m.edsoo.ru/8866d880
73 [Ipu3naku u cBoiicTBa paBHOOEIPEHHOTO bubmmoreka [JOK
TPEYroJbHUKA https://m.edsoo.ru/8866d880
29 [Tpu3naku u cBOMCTBa paBHOOCIPEHHOTO bubnnoreka [IOK
TPEYTOJIbHUKA https://m.edso00.1u/8866e26¢
30 HepaBeHnctBa B reomeTpuu
31 HepageHctBa B reomerpun bubmoreia HOK
p p https://m.edsoo.ru/8866e3a2
32 HepaBeHnctBa B reomeTpuu
33 HepaseHnctBa B reomeTpuu
14 [IpsAMOYTONBHBIN TPEYTOIBHUK C YTIIOM B bubmmoreka [JOK
30° https://m.edso0.ru/8866eb22
[IpssMOyTroBHBIN TPEYTOJIBHUK C YTJIOM B
35 o
30
36 KonrtponsHas padora o Teme bubnuoreka [IOK
"TpeyronbHukn" https://m.edsoo.ru/8866ecbc
37 [TapanienbHble IpsIMBIE, UX CBOMCTBA bubmoreia HOK
P p ’ https://m.edsoo.ru/8866ef64
38 [TsTeiit moctynar EBkinna
HaxkpecT nexariue, COOTBETCTBEHHbIE U
OJTHOCTOPOHHUE YTIIbI, 00pa30BaHHBIC TTPU bubmmoreka [JOK
39
IEPECEUCHUHN NTapaJUIEIbHBIX PSIMBIX https://m.eds0o.1u/8866f086
CeKyIlei
HaxkpecT nexariue, COOTBETCTBEHHbIE U
40 OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE TPH

NEpCCCUCHUU MapPAJUICIIbHBIX MMPAMBIX



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

CEeKyIleil

Haxkpecr nexarye, COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE MIPH

41
[EPECECYCHUH NapAIIEIbHBIX MPSIMBIX
CeKyIlei
Hakpecr nexaniye, COOTBETCTBEHHBIE U
47 OJTHOCTOPOHHUE YTIIbI, 00pa30BaHHBIC TTPU
[EPECEYEHUH NapAIIEIbHBIX MPSIMBIX
CEeKyIlen
Hakpect nexanine, COOTBETCTBEHHBIE U
43 OJTHOCTOPOHHUE YTIIbI, 00pa30BaHHBIC TTPU bubnnoreka [JOK
IIEPECEUCHUH MTapalICAbHBIX IPSIMBIX https://m.edsoo.1u/8866{3b0
CEeKyIlen
[Ipu3Hak napauieIbHOCTH MPSAMBIX Yepe3
44 PaBEHCTBO PACCTOSIHUM OT TOUEK OJHOM
MPSMOM 10 BTOPOM IPSIMOM
[Ipu3Hak napamieabHOCTH NPSMBIX Yepe3
45 PaBEHCTBO PACCTOSIHUN OT TOYEK OJHOU
NPSMOM 10 BTOPOM IPsIMOU
46 CyMmMa yriioB TpeyrojibHHKa bubmiorexa HOK
Y 4 peyT https://m.edso00.ru/88661630
47 CyMMa yriioB TpeyroJibHMKa bubmorera I[JOK
YMMa yIioB Tpeyr https://m.eds00.ru/8866f8ba
48 BremHue yribsl TpeyrojibHUKA bubmiorexa LIOK
T pey https://m.edsoo.ru/8866faSe
49 Buemnue yribl TpeyrojibHUKA
KonTponbhas pabota no teme
50 "TTa TEII)J'IJ'ICJ'IBHBII)G MpsIMBbIE, CYMMa YIJIOB bubmoreia HOK
P i P > ©Y 4 https://m.edsoo.ru/8866fe6e
TpEyroiabHUKA
51 OKpYyXHOCTb, XOPZIbI U JUAMETP, UX bubmumoreka [IOK



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e

CBOMCTBA

https://m.edsoo.ru/88670800

bu6nmmoreka [IOK

>2 KacarenpHas K okpyKHOCTH https://m.edso00.1ru/88670e9a
53 OKpy>XHOCTb, BIIUCAHHAS B YIOJ
54 OKpY>XKHOCTb, BIIUCAaHHAS B YrOJI
Bbubnuorexa [JOK
55 [Tonsitue o 'MT, npumeHenue B 3a1avax hitps://m.cdsoo.rw/8867013¢
bubnuoreka [JOK
56 [Tonstue o 'MT, npumenenue B 3a1adax https-//m.edsoo.rw/88670508
buccekrpuca u cepeIMHHbBIN
57 MEePIEHANKYISAP KaK TEOMETPUUYECKUE
MeCTa TOUEK
53 OKpy>XHOCTb, OITUCAHHAS OKOJIO bubnnoreka [IOK
TPEYTOJIbHUKA https://m.edsoo.ru/88670a62
59 OKpy>XHOCTbh, OITUCAHHAS OKOJIO
TpEyroiabHUKA
60 OKpY>KHOCTb, BIUCAHHAS B TPEYTOJILHUK bubmaorexa LIOK
Py ’ pey https:/m.eds00.ru/8867103¢
61 OKpy>XHOCTb, BIIUCAHHAsl B TPEYTOJIbHUK
62 IIpocTeiimme 3agaun Ha HOCTPOCHUE Bubmiorexa IJOK
P . p https://m.eds00.ru/88671188
63 IIpocTeiimme 3agaun Ha MOCTPOCHUE Bubmorexa OK
p A p https://m.edsoo.ru/886712d2
KonTtponsHas paboTa 1mo TemMe
64 "OKTpX(HOCTBII)/I K I'eomeTpuueckne Bubmorexa OK
by " Py P https://m.edsoo.ru/88671462
MTOCTPOCHUS
IToBTOpeHue u 0000IIIEHNE 3HAHUHA
P N n bubmuorexa [JOK
65 OCHOBHBIX TTOHSITUM U METOJIOB Kypca 7

KJ1acca

https://m.eds00.ru/886715b6



https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6

bubnuoreka [JOK

66 Hrorosas KoHTpoIbHasg paboTa 1
™ p https://m.edsoo.ru/886716ec

[ToBTOpEeHUE 1 0000IIEHNE 3HAHU I
67 OCHOBHBIX TTOHSATUM U METOJIOB Kypca 7 1

Kjacca

IToBTOpenue u 0000IIIEHIE 3HAHUI

P . bu6nmmoreka [IOK

68 OCHOBHBIX IIOHATUH U METOJIOB Kypca 7 1

KJ1acca

https://m.edso00.ru/886719bc

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

68



https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

HNOYPOYHOE IIVIAHUPOBAHUE
BeposAiTHOCTH U CTATHCTUKA

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
uudposbIe
Ne i/ Tema ypoka
wn Mayp Beero KouTpobHbI IIpakTuyeckue 06paIOBATEILHBIC
e padoThbI padoThbI
pecypcsl
but6mmorexa [{OK
1 [IpencraBneHne qaHHBIX B TA0IHIIAX 0 0 hits.//m.cdsoo.r/863cc 18
) [TpakTHyeckre BEIYUCICHUS 110 TAOTUYHBIM 0 0 bu6nuorexa IIOK
JaHHBIM https://m.edsoo.ru/863ec324
V3Bnedenune u MHTEPIPETALNS TAOINIHBIX bu6nuorexa IIOK
3 0 0
JAHHBIX https://m.edsoo.ru/863ec78e
4 [TpakTuueckas padora "Tabmumsr" 0 1
I'padmueckoe npeacTaBieHue NaHHBIX B
5 BE S)K OBBIXpC:II"[OJ'I6I/IKOBHXH 0 0 bubmorexa LOK
/I KpyT ’ https://m.edsoo.ru/863ed18e
(cronmbuaThIX) AMArpamMm
UreHne U OCTPOCHHUE THUATPAMM. bu6muoreka [JOK
6 0 0
[Tpumepsr nemorpadudeckux quarpaMmm https://m.edsoo.ru/863ed602
7 [TpakTuueckas padora "/luarpammer” 0 1 bubmorexa LOK

https://m.edsoo.ru/863ed72¢



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e

2 Yucnossie Habopbl. CpenHee bu6muoreka [JOK
apudmernueckoe https://m.edsoo.ru/863ed846
9 UYucnossie Habopbl. CpenHee bubnmoreka [JOK
apupMeTHIeCcKoe https://m.edsoo.ru/863ed846
10 Menuana 4rcioBoro Habopa. bubnuorexa [JOK
Y cTONUNBOCTh MeJUAHEBI https://m.edsoo.ru/863edb3e
1 Menaunana 94uciioBOro Habopa.
VY CcTOMUNBOCTE MEUAHE]
12 [IpakTuueckas pabora "Cpennue bubnmoreka [JOK
3HaYeHus" https://m.edsoo.ru/863edcba
13 HaubGonpiiee n HauMeHbIlIee 3HAYCHHS bubmuorexa [JOK
9HCIIOBOr0 Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 HaubGonpiiee n HauMeHbIIIee 3HAYCHHS
yuciaoBoro Habopa. Pazmax
15 HauGonbiiee u HanMeHbIIee 3HAYCHHUS
yuciaoBoro Habopa. Pazmax
KonTtponbHas paboTa mo TemMam
16 "TI ePCTaBneHie aHHbBIX. OnrcaTeabHast bubmmorexa [HOK
pelt " s ’ https://m.edsoo.ru/863ee390
CTaTUCTHUKA
17 CrnyuaifHasi ”3BMEHUYHUBOCTD (TPUMEPHI) bubmorexa TIOK
yi p p https://m.edsoo.ru/863eedbe
18 YacroTa 3Ha4eHU B MaCCHUBE JaHHBIX bubmorexa [HOK
A https://m.edsoo.ru/863ee69¢
but6mmorekxa [{OK
19 I'pynmiposxka https://m.edsoo.ru/863ee9d0
20 I'uctorpammel
bubnuorexa [JOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
22 [IpakTrueckas padota "Cnyuaiinas bubnuotexa [JOK



https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c

U3MEHYUBOCTH"

https://m.edsoo.ru/863eecc8

I'pad, Bepmmna, pedpo. [IpeacraBnenue

bubnuorexa [JOK

23
3a/1a4¥ ¢ TOMOIIBIO Tpada https://m.edsoo.ru/863eef52
CrermneHb (BaJIGHTHOCTb) BEPIIUHBL. YHCIIO
24 €oep u c( MMapHas CTe)HeIfL BEpUINH bubmorexa TIOK
peOEp H CyMMap p ' https://m.edso0.ru/863ef0ba
Llens u UK
25 Henp u nuxin. [Iyts B rpade. bubnmoreka [JOK
[IpencraBnenue o CBA3HOCTH rpada https://m.edsoo.ru/863ef236
26 [IpencraBneHne 06 OPUEHTUPOBAHHBIX bu6muoreka [JOK
rpadax https://m.edsoo.ru/863ef3b2
27 Crny4altHblii OTIBIT U CTy4YaifHOE COOBITHE bubmorexa [IOK
ya ya https://m.edsoo.ru/863ef4d4
BepositHocTh 1 yacToTa coObITHs. Poib
MaJIOBEPOSATHBIX U IIPAKTUYECKU bu6nuorexa IIOK
28 .
JIOCTOBEPHBIX COOBITUI B MMPUPOJIC U B https://m.edsoo.ru/863ef646
oOmiecTBe
79 MoHera u urpajibHasi KOCTb B TEOPHH
BEPOATHOCTEMN
[TpakTuueckas padora "Hacrora bu6nuorexa IIOK
30 "
BBINIAJICHUA OpJia https://m.edsoo.ru/863ef8a8
KonTpomnsHas pabota no remam
31 "Cn paﬁHa;I I/IEMGHIII/IBOCTB I'pads bubmorexa LOK
1 y -+ padrl. https://m.edsoo.ru/8630186
BeposiTHOCTB clTydaifHOTO COOBITHS
1 IToBTOopenue, o6o0menue. [Ipencrasnenue bu6nuorexa IIOK
JaHHBIX https://m.edsoo.ru/863efa24
1 [ToBTOpenue, 0606menue. OnucarenbHas bubnmoreka [JOK
CTaTUCTHKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, 06o0meHne. BeposarHoctsb bu6nuorexa IIOK

CIIy4aifHOTO COOBITUS

https://m.edsoo.ru/863efec)



https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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