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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo matemaTuke Juisl oOydarouuxcsi 5—9 kimaccoB pa3paboraHa Ha
ocHoe ®I'OC OOO. B mporpamMme Mo MaTe€MaTHKE YUYTCHbl HJAEH U IOJOXKEHUS
Konuenuuu pazsutus MmaTemaTuueckoro oopasosanus B Poccutickoit @eneparui.

[IpenmeToM MaTeMaTHKU SIBISIFOTCS (PyHIaMEHTAJIbHBIE CTPYKTYPBI HAIlIEr0 MUpPa —
OPOCTPAaHCTBEHHbIE (OPMBI U  KOJWYECTBEHHbIE OTHOLICHHUS (OT MPOCTEHIINX,
yCBaMBAaeMbIX B HEMOCPEJICTBEHHOM OIIBITE, O AOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUISL pa3BUTHUS HAYYHBIX U IPUKIAJAHBIX UAEH ). MatemaTnueckue 3HaHus 00eCIeYMBaOT
NOHMMAaHUE NPHUHIMIIOB YCTPOWCTBA M MCIOJb30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HMHTEPOPETALUIO COLHAIBHOM, HOKOHOMHUYECKOM, MOIUTHYECKOU
uH(popMalK, JAI0T BO3MOXHOCTb BBINOJHATh PAaCYEThl U COCTABIATH AJTOPUTMBI,
HAXOJUTh U MPUMEHSTH (POPMYJIbI, BIAAECTh NPAKTUYECKUMH IPUEMAMU FT€OMETPUUECKHUX
U3MEpPEHUN M TMOCTPOEHUM, YKUTaTh MHGOPMALIMIO, MPEACTABICHHYIO B BHJAE TaOJUIL,
auarpaMM U TpaduKoOB, JKUTh B YCJIOBHSX HEONPENEHEHHOCTH W IOHUMATh
BEPOSITHOCTHBIN XapakTep CIIy4alHbIX COOBITUH.

N3yyenue maremMaTuku (GOpMUPYET y OOydarouuxcsi MaTeMaTHUYeCKHl CTUIIb
MBIIIJIEHUS, TIPOSIBIISIONIMNCS B ONpPECIEHHBIX YMCTBEHHbBIX HaBbIkax. OOyuaromuecs
OCBaMBalOT TaKW€ NPUEMBI M METOAbl MBIIUICHUS, KaK HWHAYKUUA W JEeTyKLHs,
000011IeHre U KOHKPETH3allus, aHaJU3 U CHHTE3, KJacCUu(PUKalUg U CUCTEMaTU3alINs,
abctparupoBanue u aHanorus. OObEKTh MATEMATUYECKUX YMO3AKIIOUEHUH, PaBUIIa KX
KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHM3M JIOTUYECKHX IOCTPOCHHM, CIIOCOOCTBYIOT
BBIPaOOTKE yMeHUs (OPMYIHpPOBaTh, OOOCHOBBIBATH U JOKA3bIBATh CYXICHUS, TEM
CaMbIM pPa3BHUBAIOT JIOTMYECKOE MblIUICHHE. M3ydyeHne matemaTuku oOecreyuBaeT
dopMupoBaHUE aITOPUTMUYECKOM KOMIOHEHTHI MBIIUICHUS UM BOCHUTAHHE YMEHUI
JNEHUCTBOBAaTh MO 3aJaHHBIM  aJrOpuTMaM, COBEpPUIEHCTBOBaTb M3BECTHBIE H
KOHCTPYHPOBaTh HOBBIE. B mporiecce peleHus 3aa4 — OCHOBOM YUEOHOU e TENbHOCTH
Ha YpOKax MaTeMaTHKHU — Pa3BUBAIOTCSA TBOPUECKAs U MPUKIIAIHAS CTOPOHBI MBIIIICHHUS.

OO6yueHnne maTeMaTuke AaET BO3MOKHOCTb pa3BUBaTh y OOYUYarONIUXCS TOUHYIO,
pauMOHAIBbHYI0O U MH(OPMATHBHYIO pe€4Yb, YMEHUE OTOMpaTh HauOoyiee MOAXOMASIINE
SA3bIKOBBIE, CHUMBOJIMYECKHE, TpaUUecKue CpeACTBA I BBIPAXKEHUS CYXKACHUA U
HArJIAIHOTO UX MPEJCTaBICHUS.

[Ipy m3yyeHUM MaTeMaTUKH OCYIIECTBISIETCA OO0Ilee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEHCTBUTENBHOCTH, IPEACTABICHUSIMU O MPEAMETE U METOJAX MAaTEMaTHKH,
UX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSX
IIPUMEHEHUS MAaTEMATUKHU JIJIs1 PEIEHUS HAYYHBIX M IPUKJIAIHBIX 3a1a4.

[TpuopureTHpIMH LieTAIMU O0yUEHHUSI MaTeMaTrKe B 5—9 Kiaccax sBISIOTCA:

(GopMUpOBaHUE LEHTPAIbHBIX MaTEMaTHUYECKMX MOHATUH (YMCIO0, BEJIMYUHA,
reoMmeTrpudeckas ¢urypa, NepeMeHHasi, BEpPOSTHOCTb, (YHKIHS), 00eCIeUnBaIOIINX
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IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHusl 00ydYaroluXcs;
HOoJIBEZICHHE O0yJaroMXcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aWMOCBSI3U
MaTeMaTUKH U OKPYXKAIOLIero MHUpa, MOHMMaHWE MaTeMaTHUKUW KaK YacTH oOuiei
KYJIbTYpbl Y€JIOBEUYECTBA; PA3BUTHE HHTEIUICKTYalIbHBIX M TBOPUYECKHX CIOCOOHOCTEM
oOy4JaronMxcsi,  I[O3HABATEJIbHOW  aKTUBHOCTH,  HCCIEJOBATEIIbCKUX  YMEHUH,
KPUTUYHOCTA MBIIUICHHUS, HWHTEpeca K M3YyYEeHUI0 MaTeMaTukH; (OpMHUpPOBaAHUE
(YHKIIMOHAIBHON MaTeMaTUYECKON rPaMOTHOCTH: YMEHHUS

pacro3HaBaTh NPOSBICHUS MAaTEMAaTHYECKUX MOHSITHI, OOBEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX J>KU3HCHHBIX CHUTYyallUsSX W TPU H3YYECHUU JPYTUX Y4eOHBIX MPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QopMylIupoBaTh HX Ha S3bIKE
MaTEeMaTUKH M CO3JaBaTh MAaTEMaTUYECKHE MOJIEIN, TMPUMEHITh OCBOCHHBIN
MaTEeMaTUYECKUW amnmapaT JUIsi pelIeHUsT NPAKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJYyUYECHHbIE PE3YIbTATHI.

OcCHOBHbIE TUHUHU COAEPKaHUS TPOrpaMMbl IO MaTemMaTuke B 5—9 knaccax: «Hucna
U BBIUMCICHUS», «Anredpa» («AnreOpandeckue BBIPAKECHHS», «YPaBHEHHS U
HEpaBeHCTBaY ), « DyHkMm», «I'eomerpus» («I'eomeTpuueckre GUTypHI U UX CBOMCTBAY,
«3MepeHre TeoMeTPUYECKUX BEIMYMH»), «BeposTHOCT M cTaTUCTHKa». JlaHHBIC
JMHUU PA3BUBAIOTCS MApaJUICIbHO, KaXKIasi B COOTBETCTBUU C COOCTBEHHOW JIOTHUKOM,
OJIHAKO HE HE3aBUCHMO OJIHA OT JPYTOii, a B TECCHOM KOHTAKTE U B3aUMOJCHCTBUMU.

Conepkanue mporpaMMsbl 10 MaTeMaTUKE, paclpeeIEHHOE MO rogaM o0ydeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIBHBIM
BorpocaM  oOyyaromuecss  oOpaljaduch  HEOJHOKPATHO, 4TOOBI  OBJIAJICHHE
MaTeMAaTUYECKUMH TOHATUSIMH M HaBBIKAMH OCYIIECTBISIIOCH IMOCIEIOBATEIBLHO U
MOCTYMATENbHO, C COOJIIOJICHUEM TPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CHCTEMY MAaTEMaTUUECKUX MPEACTABICHUN 00ydarommxcs,
paciupsis v yriryossisi e€, 00pa3ysi IpOYHbIE MHOXKECTBEHHBIE CBSI3U.

B cootBerctBUE ¢ ®I'OC OOO maTemaTuKa SBISIETCS 00sS3aTEIbHBIM y4eOHBIM
peIMETOM Ha ypOBHE OCHOBHOTO 00miero oopaszoBanusi. B 5-9 kiaccax maremaTtuka
TPAAUIIMOHHO U3Y4YaeTCsl B paMKax CJIEIYIONIUX yueOHBIX KypCcoB: B 5—6 Ki1accax — Kypca
«Maremartukay, B 7-9 knaccax — KypcoB « Anredpay (BKIHOYasi JJIEMEHThI CTATUCTUKU U
Teopun BepositHocTel) u «l'eomerpusi». Ilporpammoil 1Mo MaTtemMaTHKE BBOJUTCS
CaMOCTOSITENbHBIN yueOHBIN Kypc «BeposSTHOCTb U CTAaTHCTUKAY.

OO6miee 4YMCIIO YacOB, PEKOMEHJOBAHHBIX JJISI MU3Y4YCHUS] MaTeMaThKu (0a30BbIii
ypOBEHBb) Ha YpOBHE OCHOBHOTO 00ImIero oopazoBanms, — 952 gaca: B 5 kmacce — 170
gacoB (5 yacoB B HeJeNM0), B 6 kitacce — 170 gacoB (5 yacoB B Heneno), B 7 kimacce — 204
yaca (6 gacoB B Hezenmo), B 8 kinacce — 204 gaca (6 4acoB B Henelto), B 9 kimacce — 204
yaca (6 yacoB B HEJIEIIIO).
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IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMbBbI 1§ (0)
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

W3ydeHne MaTeMaTHKX Ha YpOBHE OCHOBHOTO 00111eT0 00pa30oBaHus HAIIPAaBIECHO Ha
JOCTIKEHWE OOYyYaIOIMUMUCS JIMYHOCTHBIX, METANpPEeJIMETHBIX W  TMPEIMETHBIX
00pa3zoBaTeIbHBIX PE3yJbTATOB OCBOCHUSI YUEOHOTO IIPEeAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJabTaTbl  OCBOGHHMS  MpOrpaMMbl IO  MaTE€MaTHKE
XapaKTepU3YIOTCs: 1) maTpuoTHYECKOe BOCIIUTAHHE:

POSIBJIEHWEM HWHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHUUCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUUCKMX MAaTEMaTUKOB U POCCUHCKOU
MaTEMaTUYECKON IIKOJbI, K MCIOJIB30BAHUIO ATHX JOCTHKEHUN B JIPYrUX HayKax U
IPUKJIAJAHBIX cdepax;

2) rpa:KIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIITOJTHEHUIO 00S13aHHOCTEH TpaKJaHHA U peajnu3alliy ero mnpas,
NOPEACTAaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, SBJICHHM, IPOLIEAYP IPakIaHCKOT0 O0IIecTBa (Hanpumep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXACHHIO STUYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKEHUW HAayKH, OCO3HAaHHMEM Ba)XHOCTH MOPAIbHO-3THUYECKUX
IPUHIIATIOB B IESTEIBHOCTH YYEHOTO; 3) TPYI0BOE BOCIIUTAHHE:

YCTAaHOBKOM HA AKTHBHOE YYacTHE B pEUICHUM [PaKTUYECKHX  3a/1ay
MaTEMaTUYECKOM  HANPAaBIEHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHHMS Ha TPOTSHKEHWHM BCEW JKU3HU [UIS YCHENIHOW MPOQeCCHOHATBHON
JESITEeNPHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOpOM U
NOCTPOCHUEM WHIUBUAYaTbHOU TPACKTOPUU OOPAa30BaHMS W KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HMHTEPECOB W OOIIECTBEHHBIX MOTpeOHOCTEH; 4) 3cTeTHYecKoe
BOCIIUTAHME:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHHH, pacCyKJIeHUH, YMEHHUIO0 BUJIETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE; 5) EHHOCTH HAYYHOT0 MO3HAHMS:

OPUEHTALIMEN B JICSITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX MIPEJICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS 4YEJIOBEKAa, MPUPOABI H OOIIecTBa,
MOHMMAaHUEM MAaTeMAaTUYECKOW HAyKH KakK cepbl 4eTOBEYECKOM NeATETLHOCTH, ITAOB
€€ pa3BUTHS W 3HAYUMOCTH JUISI DPAa3BUTHS UHUBWIM3ALHUM, OBJIAJECHUEM S3BIKOM
MaTeéMaTUKA M MaTEMATHYECKOM KYJIbTYpOM KakK CpEACTBOM IIO3HAHUS MHPA,
OBJIQJICHUEM MPOCTEUIIIMMU HABBIKAMH UCCIIEIOBATENBCKOM JEATEIIbHOCTH,
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6) ¢pu3uueckoe BocnmuTaHMeE, (popmMupoBaHNEe KYJbTYPHI 310POBbS M
3MOLMOHAJIBHOI0 0/1aTONOyYHA:

TFOTOBHOCTBIO IIPUMEHSITh MATEMATUYECKUE 3HAHUS B HHTEPECAX CBOEIO 3/I0POBbS,
BEJICHUS 3JI0POBOr0 00pasa >KW3HHU (340POBOE MHUTAHHE, COATAHCHUPOBAHHBIA PEKHUM
3aHATUN U OTABIXA, PEryJsipHas GU3ndecKasi akTUBHOCTH ), CPOPMUPOBAHHOCTHIO HABbIKA
pedrexcuy, TPU3HAHWEM CBOEro IpaBa Ha OMIMOKY M TaKOro K€ IpaBa JPyroro
YeJI0BEKa;

7) 3K0JIOTHYECKOe BOCIIHTAHHUE:

OpUECHTAlMEN Ha IPUMEHEHUE MATEMATHYECKUX 3HAHUM JIJIs1 PEIICHUS 3a]1a4
B 00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpelibl, MIIAHUPOBAHUS TTOCTYIKOB U OLIEHKU UX
BO3MOKHBIX TIOCJICACTBUN ISl OKpYXaloUled Ccpeabl, OCO3HAHHEM TJI00aIbHOTO
XapakTepa SKOJOTHYECKMX IMpoOJieM W TyTed uX pelieHds; 8) amanramusi K
U3MEHAIUMCH YCJIOBUAM COUMAJBHOW W MPHUPOJHON Cpeabl: TOTOBHOCTBIO K
JEUCTBUSAM B  YCJIOBHUAX  HEONPENCIEHHOCTH, IOBBIIMIEHUIO YPOBHSA  CBOEWU
KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO JIESTEIIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCA Y
JIPYTUX JOJeH, mMpruoOpeTaTh B COBMECTHOM JESITEIHLHOCTH HOBBIC 3HAHMS, HABBIKU U
KOMITETCHITUY U3 OMBITA APYTUX; HECOOXOAUMOCTBIO B (DOPMUPOBAHUU HOBBIX 3HAHUU, B
TOM YHCJIe GOPMYTUPOBATH
UJICH, TIOHATHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUAX, B TOM YHCJIe paHee HEe U3BECTHBIX,
0CO3HaBaTh JePUIIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE; CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUI0, BOCIPUHHMATh
CTPECCOBYIO
CUTYAIIUIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS
U JICUCTBUS, (POPMYITHPOBATH U OIICHUBATH PUCKU U TTOCIIEICTBUSA, (DOPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

B pe3ynpTaTe 0OCBOSHHS MpOrpamMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOTO
oOurero odbpazoBanus y odyyaromierocs 0yayT chopMUpOBaHbI METAPEIMETHbIE
pe3yIbTaThl, XapaKTEPU3YIOIIUECS OBIAICHUEM YHUBEPCAIbHBIMU ITO3HABATEILHBIMU
NeUCTBUSMH, YHUBEPCATIbHBIMU KOMMYHUKATUBHBIMU  JICHCTBUSIMHU u
YHHUBEPCATbHBIMU PETYISITUBHBIMH JCHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE AeiicTBUS Ba3oBbie
JOrn4eckue JeficTBUA:

BBIABJITD M XapaKTEpHU30BaTh CYIIECTBEHHbIC IIPU3HAKA MAaTEMATHYECKUX
O0OBEKTOB, MOHATHI, OTHOIICHUN MEXIy MOHATHSIMHU, (POPMYIHPOBATH ONpPENEICHUS
NOHSTHI, YCTaHABIIMBATh CYIIECTBEHHBIM NMPU3HAK KIACCH(PUKALMHU, OCHOBAHUSA s
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00001IeHUsT W CpaBHEHMS, KPUTEPUU MPOBOJUMOTO aHAIIM3a; BOCIPUHUMATD,

dbopMynHpoBaTH U TPEOOPA30BLIBATE CYXKJICHUS: YTBEPAUTEIbHbBIC

U OTpUIATEIbHBIC, €IWHWYHBIC, 4YaCTHbIE H OOINHME, YCIOBHBIC; BBISBIATH

MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOPEYHUsST B (paKTax, JaHHBIX,

HAONIIOICHUSIX M YTBEPXKIEHUAX, TMpeayiaraTh KpPHUTEPUU JUISE  BBISIBIICHUS

3aKOHOMEPHOCTEH W TMPOTHUBOPCUYHWH; JNeJaTh BBIBOJLI C HCIOJIH30BAHHEM 3aKOHOB

JIOTUKH, TEAYKTUBHBIX U WHYKTUBHBIX

YMO3aKJIIOUeHUH, YMO3aKIIOUEHUH TI0 aHajJoTuu; pa3dupaTh JIOKa3aTeabCTBa
MaTeMaTUYECKUX YTBEPKICHUM (TIpsIMbIC U

OT TMPOTHUBHOTO), TIPOBOAWTH  CAMOCTOSITEIBHO  HECIOXKHBIE  JIOKA3aTeIhCTBa

MaTeMaTH4YeCKuX (haKTOB, BBICTpAaMBaTh APTYMEHTAIMIO, MPUBOJUTH MPUMEPHI U

KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUS; BRIOMPATH CIIOCO0 pelieHus

y4eOHOM 3a7auM (CpaBHUBATh HECKOJIBLKO BAPUAHTOB

perieHus, BHIOUpaTh HanboJee MOIXOIAIINN ¢ yYETOM CaMOCTOSITEIFHO BBIICIEHHBIX

KPUTEPUEB).
Bba3oBble ucciienoBarejbCKHue AeiCTBUS.

UCTIONb30BaTh BOMPOCHI KAaK HCCIIENOBATENbCKHA HMHCTPYMEHT IO3HAHWS,

dbopMynHpoBaTh BONPOCH, PUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (OpMHUPOBATH THIIOTE3Yy, apTYMEHTUPOBATH CBOIO
MO3UIIMI0, MHEHUE; TIPOBOJUTH 10 CAMOCTOSITEIbHO COCTABJICHHOMY IJIaHY HECIIOKHBIN
IKCIIEPUMEHT,
HEOO0JbIIIOE UCCIIEIOBAHKE 110 YCTAHOBICHNIO OCOOCHHOCTEH MaTeMaTHIECKOT0 OObEKTa,
3aBUCUMOCTEH 0OBEKTOB MEKy COOOM; CAMOCTOSITEIbHO (hOpMYIHPOBaTh 0000IIIEHUS 1
BBIBOJIBI TI0 pe3yibTaTaM TPOBEAEHHOTO HAOIIONEHUS, HWCCIICIOBAaHUS, OICHUBATH
JIOCTOBEPHOCTh TOJIYYCHHBIX PE3YJIbTATOB, BHIBOJIOB W OOOOIIEHUI; MPOTHO3UPOBATH
BO3MOXXHOE Pa3BUTHE MPOIIECCA, a TAKKE BHIIBUTATH

MPEANOIOKEHUS O €r0 PAa3BUTHUU B HOBBIX YCIOBHSIX.
PabGora ¢ nnpopmanmeii:

BBIABIIATD HEJOCTAaTOYHOCTD u M30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JaHHBIX,

HEOOXOIUMBIX ISl PEIICHUS 3a1a4; BHIOUpaTh, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATH 151 VHTEPIPETUPOBATH

UHGOPMAIMIO Pa3IUYHBIX BHUAOB U (GOpM MpEACTaBIEHUS; BBIOUPATH GopMy
MpeCTaBIeHNus HH()OPMALUU U WLTIOCTPUPOBATh pelllaeMble

3a/layd CXeMaMH, JuarpaMMaMH, UHOM Tpadukoll U MX KOMOMHAIUMSIMHU; OILEHUBATH
HaAEKHOCTh MH(DOPMAIIUU IO KPUTEPUSIM, TPEATIOKEHHBIM YUUTEIEM

WM CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

y 9
[OKYMEHT MNOAMNNCAH 3IEKTPOHHOM NOANNCLIO

YOV "LWWKOJIA "YCMAHMA", ®atbixoB Vnbcyp MynnaHyposudy, ANPEKTOP 09.02.24 10:55 (MSK) CepTudmkar 01606AAD000BB07FBF4B609D22C5113D21




®denepanbHas padodas mporpamma | Marematuka. 5—9 kimaccel (0a30BbIi ypOBEHB)

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUSA:

BOCIIPUHUMATH U (JOPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIIOBUAMH U
IESIMU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PEIICHHs 3a7add, KOMMEHTHPOBAThH
NONyYEHHBIA pe3yNbTaT; B XOJe OOCYXIEHHs 3aJaBaTb BOMPOCHI IO CYIIECTBY
o0Cy>KaeMoi TeMbI, TPOOIEMBbI, PeIIaeMoii 3a7auu, BEICKAa3bIBATh UJICH, HAIICJICHHBIE Ha
MOUCK PEIICHUS, COTMOCTABIATh CBOM CYXACHHUS C CYXIACHUAMU JPYTUX YYaCTHHUKOB
auanora, OOHapyXHUBaTh pa3IMuM€ U CXOJCTBO IMO3UILIMHA, B KOPPEKTHOM Qopme
(dbopMyTUpOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS; MPEACTABIATh PE3yIbTaThl PEIICHHUS
3a/la4uM, SKCIIEPUMEHTa, UCCICIOBaHU, MPOCKTa, CAMOCTOSATEIBHO BHIOMpaTh (opMaT
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3CHTAIMU U 0COOEHHOCTEH ayIWTOpPUU; TTIOHUMATh U
WCTIOJ30BaTh MPEUMYIIECTBA KOMAH/HON W WHINBUIYATbHON paOOThI
OpU pelIeHUU Y4YeOHBIX MaTEeMaTHYEeCKUX 3a7ad, MPUHUMATh I€J1h COBMECTHOMU
JeSITENHbHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOU PabOThI, pactpenessiTh BUIbI
paboT, TOoTOBAapUBATHCA, OOCYX IATh MPOLIECC U Pe3yibTaT pabOThl, 0000IIATh MHEHUS
HECKOJIBKHX JIFOJICH; y4aCTBOBATh B IPYIIOBEIX opMax paboTsl (0OCykaeHus, 0OMEH
MHEHHUSIMH, MO3TOBBIE IITYpMBl M JPYTHE), BBIMIOJHATH CBOIO YacTh pabOThI W
KOOPAMHUPOBATH CBOU JEHUCTBUS C IPYTHMH WICHAMH KOMaHbI, OIICHUBATH KA4€CTBO
CBOETO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPHUSM, CHOPMYITHPOBAHHBIM yJaCTHUKAMHU
B3aMMO/ICVCTBHSL.

PerJIHTI/IBHbIe YHUBECPCAJIBHDBIC y'-leﬁHbIe HeﬁCTBHH
Camoopranusanus:

CaMOCTOSITEIILHO COCTABJIATH IUIaH, JITOPUTM PELICHUs 3a1a4H (MU €ro 4acTh),
BbIOMpaTh c€rnoco0 pemeHuss ¢ Y4YETOM MMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBATh U KOPPEKTHPOBATh BapUAaHTBl PEILECHUN C y4ETOM
HOBOM MH(OpPMAIIUH.

CaMOKOHTPOJIb:

BJIJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISL IIpoLiecca U pe3yJibTaTa
pELIeHHs] MaTEMaTUYECKOH 3a/1a4u; PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh
OpU PELICHUH 3a/layd, BHOCHTb KOPPEKTUBBI B JIE€ATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENBCTB, HANAECHHBIX OMIMOOK, BBIABIECHHBIX TPYJHOCTEH; OLEHUBATH
COOTBETCTBHE pe3yJIbTaTa I€ATeIbHOCTH MOCTABICHHON LEIH U
YCIIOBUSIM, OOBACHATh NPUYUHBI JOCTHXKEHHUS WM HEJOCTUKEHHUS LEIU, HaXOJUTh
OIIKOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMUCHIO 10
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INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ysibTaThl OCBOEHUS ITPOTPAMMBI 10 MATEMATUKE MPEJICTABICHBI MO
rogaM oOy4YeHUs B CIEIYIOIIUX pa3fesiaX MporpaMMbl B paMKaxX OTIAEIbHBIX y4eOHBIX
KypCOB: B 5—6 kjaccax — Kypca «MaremaTukay, B 79 kilaccax — KypcoB «Anredpay,

«FCOMCTPI/I}I», «BepOHTHOCTB N CTAaTHUCTHUKA» .

OEJEPAJIBHASL PABOYAS  ITPOTPAMMA  YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIACCAX

HOACHUTEJBHAA 3AIINCKA

[TpropuTeTHRIMU TIEIIMHU OOYICHHUS MaTeMaTUKe B 5—6 Kilaccax SBISIOTCS:

MpOJOKEHNEe (POPMUPOBAHHMS OCHOBHBIX MATEMaTHUYSCKUX IMOHSATHH (YHCIIO,
BEIIMYMHA, TreoMeTpuyeckas ¢urypa), 0OCCIEUYMBAOIIUX IPEEMCTBEHHOCTh H
MEePCIIEKTUBHOCTh ~ MaTeMAaTHYEeCKOro  oOpa3oBaHHUS  OOYyYalOIIMXCS;  Pa3BUTHE
WHTEJUICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydYaromuxcs, MO3HABATEIHHOU
AKTUBHOCTH, HCCJIEAOBATEILCKUX YMEHHI, HMHTEpeca K H3YyUYCHHI0 MaTeMaTHKH;
NOJABEACHUE 00YUYaIOIIUXCS HA JJOCTYIMHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMAaTUKW M OKpy»Karoiiero Mupa; ¢hopmupoBaHue (yHKIIMOHATIBHOU
MaTeMaTH4YeCKOM TPaMOTHOCTH: YMEHHUSI paclo3HaBaTh MaTeMaTUYECKUE OOBEKTHI B
peaNbHBIX JKU3HEHHBIX CHUTYallMsIX, MPUMEHSITh OCBOCHHBIE YMEHHS JJis pPEIICHUs
MPAKTUKO-OPUEHTUPOBAHHBIX 3aJ]a4, MHTEPIPETUPOBATH IOJYYEHHBIE PE3YJIbTATHl U
OIICHMBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYaALIUH.

OcHOBHbIE JIMHUM COJEpKaHUA Kypca MaTeMaTuku B 5—6 kjaccax —
apudMeTHIeCcKas U reoMeTpruyecKasi, KOTOpbIe pa3BUBAIOTCS IMapajlIeIbHO, KaKaas B
COOTBETCTBHH ¢ COOCTBEHHOH JIOTHKOM, OJTHAKO, HE HE3aBUCHMO OJHA OT JPYIOM, a B
TECHOM KOHTAaKT€ W B3aMMOACHCTBUU. Takke B KypCce€ MaT€MaTUKU IPOUCXOJUAT
3HAKOMCTBO C dJIEMEHTaMH alnreOpsl U OMHUCATEIIbHONW CTATUCTHKH.

N3yyenne apudmernueckoro marepuana HAYMHAETCS CO CHUCTEMaTH3allud |
pPa3BUTHUS 3HAHHUI O HATYpaJIbHBIX YUCJIAX, MOJYUYCHHBIX HA YPOBHE HAYAJIbHOTO OOIIETO
obpazoBanusa. Ilpu HSTOM COBEpIICHCTBOBAHWE BBIUYHUCIUTEILHOM TEXHUKU U
dbopMupoBaHWE HOBBIX TEOPETUYECKUX 3HAHUM  COYETAETCA C  Pa3BUTUEM
BBIYUCIIUTEIBHON KYJIBTYpPhl, B YaCTHOCTH ¢ OOy4YeHHWEM MPOCTEHIIUM MNpuéMam
OPUKUIKKA M OILEHKUM PE3yJbTaTOB BBIYMCICHUN. 3ydeHue HaTypalbHBIX YHCEN
MPOAOJDKAETCA B 6 KJIacCe 3HAKOMCTBOM C Ha4YaJbHBIMU MOHSITUSAMHU TEOPUU JETUMOCTH.

Hayano n3yuenns oObIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. ITo
NIEPBBIM ATANl B OCBOCHUU IPOOEH, KOTr1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJICSIMH,
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NOHATUSIMU TeMbl. [Ipu 3TOM paccMOTpeHre OOBIKHOBEHHBIX IPOOEH B MOJHOM 00BbEME
NPEIIIECTBYET M3YUEHUIO JECATHUUHBIX APOOEH, YTO 1enecoo0pa3HO ¢ TOUKH 3PEHHS
JIOTUKU HW3JI0KEHUSI YUCIIOBOM JIMHUM, KOTJA MpaBWIa JIECUCTBUM C JECATUYHBIMU
JpOoOSIMU MOYKHO 0OOCHOBATH YK€ M3BECTHBIMU aJITOPUTMAMU BHITIOJIHCHUSI IEUCTBUMA C
OOBIKHOBEHHBIMU JpOOSIMH. 3HAKOMCTBO C JECSITHYHBIMU JAPOOSIMH  PACIIUPHUT
BO3MOXXHOCTH JJII TIOHMMaHHS OOYYalONMMHUCS TPHUKIAAHOTO TPUMEHEHUS HOBOU
3alUCHU MPU U3YUYEHUH JIPYTUX MPEIMETOB U MPHU MPAKTUYECKOM HcrHoib3oBaHuu. K 6
KJIACCy OTHECEH BTOPOM 3Tall B U3yYEHHUH JPOOEH, i€ MPOUCXOAUT COBEPILICHCTBOBAHUE
HABbIKOB CpPaBHEHMSI W IMpeoOpa3oBaHUs APOOEi, OCBOEHHE HOBBIX BBIYMCIUTEIbHBIX
AJTOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYMCICHUN, B TOM YHCJIC 3HAYCHUN BBIPAKECHU,
coziepKaliuX U OOBIKHOBEHHBIE, U JIECATUYHBIE NPOOU, YCTAHOBIEHUE CBA3EH MEXKAY
HUMH, pPACCMOTpEHHE NpUEMOB pelIeHus 3anady Ha japoOu. B Hawane 6 kiacca
IIPOUCXOUT 3HAKOMCTBO C IMMOHATHEM IIPOLICHTA.

Oco00EHHOCTBIO U3YYEHUS MOJOKUTEIbHBIX U OTPUILIATENIbHBIX YUCEN SIBISETCA TO,
YTO OHH TAKXKE MOT'YT paccMaTpUBaTbCs B HECKOJBKO 3TanoB. B 6 kiacce B Hayaie
u3ydyeHus Tembl «lloJIOKUTENbHBIE W OTPULIATENIBHBIE YHCIA» BBIAEIAETCS MOATEMA
«llenple ymcna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH YHUCIAMU U
JNEUCTBUSMU C MOJIOKUTEIBHBIMUA U OTPULIATEIIbHBIMU YUCIAMU IMPOUCXOJIUT HA OCHOBE
COZIEPKATENIBHOrO MOJX0/a. JTO TMO3BOJSET HA JOCTYIIHOM YpPOBHE ITO3HAKOMHTh
00y4JaronmMxcst MPaKTUYECKU CO BCEMU OCHOBHBIMU TOHSTHSIMU TEMBI, B TOM YUCJIE U C
npaBWIaMH 3HAKOB  TPHU BBIMOJHEHUH apudMeThyeckux jaenctsuil. W3yuenue
panMoHaNbHBIX YHCENl HAa ’TOM HE 3aKOHYUTCS, a Oy/IeT MPOI0JKEHO B Kypce anreopsl 7
KJjacca.

[Ipn oOy4yeHMM pEIICHHI0 TEKCTOBBIX 3alad B 5—6 Kjaccax MCIHOJB3YIOTCS
apudmeTnieckue mpuémel pernieHus. [Ipu oTpaboTKe BEIYUCIUTEIHFHBIX HABBIKOB B 5—6
KJIacCaX PaCCMAaTPUBAIOTCSA TEKCTOBBIE 3a4a4M CICAYIOIIMX BUAOB: 3a/1a41 HA IBUJKECHUE,
Ha YacCTH, Ha MOKYIIKH, Ha pad0Ty U MPOU3BOIUTEIBHOCTb, HA MPOLEHTHI, HA OTHOLUEHUS
u nponopuuu. OOydaroniyecs: 3HaKOMATCS ¢ NpUE€MaMM pelIeHHs 3a1ady nepedopom
BO3MOXHBIX BApUAHTOB, ydarcs paboTath ¢ MH(pOpMaluei, npeacTaBieHHol B Gpopme
TaOIUI] WK AUarpaMM.

B mporpamme yuyeGHOro kypca «MaremaTuka» OpeaycMOTPEHO (POpMUPOBAHHE
IPOIEIEBTUYECKUX aNreOpandyeckux MpejcTaBieHuil. bykBa kak CHMMBOJ HEKOTOPOTO
yucjaa B 3aBUCHMOCTH OT MAaTeMaTUYECKOTO KOHTEKCTa BBOJMUTCS MOCTEIEHHO.
BykBeHHasi CMMBOJIMKA IIUPOKO MCIOJB3YETCS MPEeXAEC BCEro JUIisl 3alucu OOIIMX
YTBEPKJICHUHN U TTPEITIOKEHUH, (GOPMYJI, B YACTHOCTHU JJIs1 BEIUUCICHUS T€OMETPUUECKUX
BEJINYMH, B KAUECTBE «3aMECTUTEISD YUCJIA.

B mporpamme yueOHOoro kypca «MaTeMaTuka» TpeACTaBIICHAa HarJIsAHAS
TeOMETpHsI, HANpaBJICHHAs HAa Pa3BUTHE OOPAa3HOTO MBIIUICHHS], MPOCTPAHCTBEHHOTO
BOOOpaKeHUSI, N300pa3UTEIbHBIX YMEHUI. JTO BaXHBIM 3Tall B U3YUYEHUU T€OMETPUH,
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KOTOPBIN OCYIIECTBIISIETCSI Ha HArJsHO-TIPAKTUYECKOM YpOBHE, OMNHUpAETCS  Ha
HATJIAIHO-00pa3HOe  MBINIIEHWE  OOydarmuxcsa. bonbmias  poiab  OTBOJUTCS
MPAKTUYECKOMN JEATENHHOCTHU, OMBITY, SKCIIEPUMEHTY, MOJenpoBanuto. Obyyaronuecs
3HAKOMSTCSl C TEOMETPUYECKUMHU (UTYypaMU Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX
NPOCTEUITUMU  KOHPUTYpaIusiMi, ydaTcss wu300pakaTh WX Ha HEJIWHOBAHHOW U
KJIeTYaTol Oymare, pacCMaTpUBAIOT MX MPOCTEHIME CBOWCTBA. B mporecce uzydeHus
HATJISATHOM T€OMETPHUM 3HAHUS, MOJYYCHHBIE OOyJarONIMMKCS Ha YPOBHE HAYaJIHLHOTO
o011iero oOpa3oBaHusl, CUCTEMATU3UPYIOTCS U PACUIUPSIIOTCS.

CormacHo yueOHOMY TUIaHy B 5—6 Kilaccax M3y4aeTcs HHTETPUPOBAHHBIN MPEMET
«Marematruka», KOTOpPBIH BKIIOYaeT apuMETHUCCKUNA MaTepHanl W HaTJISAIHYIO
TCOMETPHIO, a TaKXKe TPOMNEACBTUUCCKAE CBEICHUS W3 aareOphl, DJIIEMEHTHI JIOTUKHA U
Hayaja OIKUCATEIIbHOW CTATUCTUKH.

OO11iee YyMCI0 YacoB, pEKOMEHIOBAaHHBIX JIJISl U3y4YeHUsl MaTreMaTuku, — 340 yacos:
B 5 kacce — 170 gyacoB (5 yacoB B Hefenio), B 6 kiacce — 170 yacoB (5 4acoB B HEJIEIIO).

COJEPKAHUE OBYUYEHUA

5 KIIACC HarypajibHble YMC/Ia M HYJIb

HartypaneHoe wuyumcno. Psg HarypaneHbix uncen. Ywcino 0. HM300paxenHue
HaTypaJbHBIX YUCEJI TOUKAaMHU Ha KOOPIAUHATHOM (YUCIOBOM) MIPSIMOM.

[lo3umonHass cucremMa cyucieHus. PumMckas Hymepauus Kak IOpUMED
HEIO3UIMOHHON CUCTEMBI CUUCIIEHUS. [ecsITHUHAas CUCTEMA CUHUCIICHHUS.

CpaBHeHUE HaTypajbHBIX 4YHCEJ, CpPaBHEHHWE HATypajJbHBIX YHCENI C HYJIEM.
Crioco6s1 cpaBHeHUs1. OKpyTIieHNE HATypaIbHBIX YUCE.

CrnoxeHre HaTypaJbHBIX YHCEJ, CBOMCTBO HYJISI TIPU CIIOKEHUU. BhryuTaHue kak
JeiicTBUe, OOpaTHOE CJIOKEHUIO. Y MHOXKEHHE HATypalbHBIX YHCEN, CBOMCTBA HYJA U
CAMHMIIBI TpU YMHOXEHUH. [leneHue Kak JedcTBUe, OOpaTHOE YMHOMXEHHIO.
KomrmionenTs! neiicTBuid, CBsA3b Mexay HUMU. [IpoBepka pe3ynbrata apudMeTHYecKoro
neiictBusi. llepemecTuTenbHOE W COYETATENbHOE CBOMCTBA (3aKOHBI) CIOXKEHHUS H
YMHOXEHUS, PACIIPEAEIUTEIBHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonb3oBanne OykB Juisi 00O3HAYEHHS HEM3BECTHOIO KOMIIOHEHTAa W 3alUCHU
CBOMCTB apU(PMETUUECKUX JICHCTBHIA.

JlenuTenu U KpaTHbIE YHUCa, pa3ioKEeHHe Ha MHOXUTENH. [IpocThie U cocTaBHbIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

Crenenp ¢ HaTypaJbHBIM IOKAa3aTeJIeM. 3alKCh YUCIA B BUAE CYMMBbI Pa3psIHBIX
CJIaracMbIX.
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UucnoBoe BpIpakeHHE. BbIUKCIIEHNE 3HAYEHUM YMCIIOBBIX BBIPAXKEHUU, MOPSIOK
BBITIOJIHEHUSL ACUCTBUU. lCronp30BaHME IpHU BBIYMCICHUSAX NEPEMECTUTEIBHOIO H
COYETATEIIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXXEHUS, PaCIpe/IeTUTEIbHOIO
CBOWCTBAa YMHOKEHHUS.

Apodu
[IpencraBnenue o apoOU Kak CrnocoOe 3amucu 4acTH BeMYUHbI. OOBIKHOBEHHBIE

npo6u. [lpaBunbHble W HenpaBuibHbIE IpoOu. CMmemaHHas ApoOb, MpeaCTaBlICHUE
CMENIaHHOW JpoOM B BHJIE HENMPABWILHOM JPOOU U BBIJECICHHE LIEJION YacTH yuciaa U3
HenpaBuwiIbHOU npobu. M300paxenue npodeit ToukaMu Ha YUCI0BOM NpsiMoii. OCHOBHOE
cBoiicTBO npobu. Cokpaiienue apobeit. [IpuBenenue npodu K HOBOMY 3HAMEHATEINIO.
CpaBHeHue po0eii.

CnoxxeHne © BBIYMTAHUE JApoOei. VYMHOXEHHWE U JeNIeHHe Jpooeid,
B3aMMHOOOpaTHbIE 1pobu. HaxoxaeHne yacTu 1eaoro v Iesioro Mo ero 4acTu.

Hecatuunast 3anuck JapoOeit. IlpencraBieHue JIecITUYHOM JOpoOM B  BHUJE
0ObIKHOBEHHOM. M300pakeHne NeCATUYHBIX JIpoOed TOYKaMU Ha YHUCIOBOW MPSIMOM.
CpaBHeHHE IECATUYHBIX APOOEi.

ApubdmMeTnyeckne IeHCTBHS C JACCATHUYHBIMU Ip0o0sSMU. OKpYIJICHHE JEeCITHUYHBIX
IpoOei.
PelieHne TeKCTOBBIX 32124

Pemenune TekCTOBBIX 3aad apupMeTHUECKUM criocoOoM. PereHue Jormueckux
3anad. Perrenne 3aqad nepeOOpoM BCeX BO3MOXKHBIX BapHUaHTOB. Vcmosib30BaHUE MpH
pEIIeHUH 3a7a49 TaOJTUI] K CXCM.

Pemenune 3a1a4, coaepkaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUYUHBI: CKOPOCTb,
BpEMsi, PacCTOsIHHE, II€HA, KOJIWMYECTBO, CTOMMOCTb. ENMHULIBI W3MEPEHHUS: MAacCChl,
00bEMa, 1IeHBI, PACCTOSTHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXKAY CAMHUIIAMH W3MEPEHUS
Ka’K10W BEJIMUHHBI.

Pelienre oCHOBHBIX 3a/1a4 Ha IpoOu.

[IpencraBneHne TaHHBIX B BUE TaOJIUII, CTOJOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsinaele npencraBieHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIyd, YToJl, IOMaHasi, MHOIOYT'OJIbHUK, OKPY’KHOCTb, KpyT. YTou. [IpsMou, OcTpeIi, Tynoi
Y Pa3BEPHYTHIN yTIIbIL.

JInuHa OTpe3Ka, METPUYECKHE €AVHULbI JUIMHBL. [[IMHA JIOMaHOW, NEPUMETP
MHOT'OYT'OJIbHMKA. MI3MepeHne 1 oCTpoeHue YIJIoB ¢ MIOMOIIBIO TPAHCIIOPTUPA.

Harnsgnele mnpeacraBieHuss o (Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
OpsIMOYTOJILHUK, KBaIpaT, TPEYrOJIbHUK, O PaBEHCTBE (pUryp.
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N3o00paxxenne ¢uryp, B TOM uucie Ha Kietdarod Oymare. Iloctpoenue
KOH(MUTypaluii U3 4acTel IPsIMOM, OKPY>KHOCTH Ha HEJTMHOBAHHOM U KJIETYaTOM Oymare.

Hcnonb3oBaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomanp MOpPSAMOYTOJIBHUKA W MHOTOYTOJIBHUKOB, COCTaBJIECHHBIX u3
IpSIMOYTOJILHUKOB, B TOM 4YHclie (pUryp, n300pakEHHBIX Ha KileT4aTtoi Oymare. EquHuIbI
W3MEpEHUs IIJIOIAIH.

Harnsimaple mpeacTaBieHUss O TMPOCTPAHCTBEHHBIX (UTYpax: MNPSIMOYTOIbHBIN
napasuienenunen, Ky0, MHOrorpaHHUKU. M300paxkeHne mpocTelnx MHOTOTPaHHUKOB.
Pa3péprku kyba u napamienenuneaa. Co3aaHue Mojesneil MHOTOrpaHHUKOB (U3 OyMmary,
OPOBOJIOKM, IUIACTWJIMHA M Apyrux wmarepuaioB). OObEM MOpPSIMOYTrOJIbHOTO
napaienenunesaa, kyoa. Enunuiiel uamMmepenus: oobéma.

6 KJIACC

HartypaabHble yucia

ApudmMernyeckue JAEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU  YHUCJIaMHU.
UucrioBble BbIpAKEHUSI, MOPSJOK ACHCTBHUI, MCIOJIb30BaHUE CKOOOK. Mcmonb3oBaHue
NP BBIYKCICHUSX IEPEMECTUTEIBHOTO W COYETATEIbHOIO CBOWCTB CJIOXEHUSA H
YMHOXEHUS, PACHPENCIUTEIbHOIO CBOWCTBA YMHOXEHHUs. OKpyrieHne HaTypaJbHbIX
YUCEN.

Jlenutenu u KpaTHbIC YUCIIA, HAUOOJBIIUKA OOIUI AEUTETh U HAUMEHBIIIEe o0IIee
KpaTHoe. [[enMMocTbh CyMMBI M IPOU3BEACHHUS. JleTIeHne C OCTaTKOM.
Apodu

OObIKkHOBEHHas1 JIpoOb, OCHOBHOE CBOWCTBO JpOOW, COKpAIICHHE JIpOOCH.
CpaBHeHue u ynopsiiourMBaHue apoOei. PermieHue 3a7ay Ha HAXOXKJIEHHE YacTU OT
LEJIOT0 U LIEJIOTO MO ero yacTu. [IpoGHoe uncio kak pe3ynabTat aeneHus. [lpencraBnenue
JNECATUYHOU NpoOU B BHJIE OOBIKHOBEHHOM IpOOM M BO3MOXKHOCTb MPE/ICTaBICHUS
OOBIKHOBEHHOM Ip0oOH B BUJIE€ NECATUYHON. JlecaTuUHbIE TPOOU 1 METPUYECKAs CUCTEMA
Mep. ApupMeThyeckue ACUCTBUS U YHUCIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH WU
JNECATUYHBIMU JPOOSMHU.

OtHourenue. Jlenenue B JaHHOM OTHOIIeHUH. Maciuta0, nponopuus. [Ipumenenue
IIPONOPLHUN MPU PELICHUH 3a7a4.

[TonsiTue mpoueHTta. BpruuciieHHe MpoLEeHTa OT BEJIWYMHBI M BEIUYMHBI 110 €€
OpOLEHTY. BbIpa’keHue MpOLEHTOB AECATHUYHBIMU JApoOsiMu. Pemenue 3amau  Ha
IPOLIEHTHI. BripaskeHre OTHOIIEHUS BEIMYUH B IPOLEHTAX.

IosoxkuTENBbHBIC U OTPULIATEIbHBIE YHCJIA
[lonoxwurenbHple W OTpULATENbHbIE 4YHncna. Llenpie uymcma. Mopaynb 4wncna,
reoMeTpudecKkas HHTeprnperanus Moayis yucia. U3o00pakeHue yrces Ha KOOpAMHATHON
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npsmoit. YucnoBeie mpoMexyTku. CpaBHeHHe uncen. ApudmeTndeckue ISHCTBUS C
HOJIOXKUTEJIBHBIMUA U OTPULIATEIbHBIMU YHACIaAMHU.

[IpssmoyronpHas cucreMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTtel TOYKM Ha
IUIOCKOCTH, abciucca W opauHarta. [locTtpoeHue Touek W (Uryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

bykBeHHbIE BBIpaKeHUs

[Ipumenenue OyKB AJis 3alMCH MAaTEeMAaTHUYECKUX BBIPAXKEHUN M NPEIJIOKEHUU.
CpoiicTBa apu(METHYECKUX JEUCTBUN. DByKBEHHBIE BBIpAKEHUS M  YHCIOBBIE
IIOJCTAHOBKHU. DYyKBEHHBIE paBEHCTBA, HAXOXKIACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl, Gopmyabl HepUMeETpa U IUIOMIAAM MPSIMOYroJIbHMKA, KBajapaTa, o0bEma
napasuiesenunesna u Kyoa.

Penienue TeKCTOBBIX 33124

Pemenne TekCTOBBIX 3a7a4 apupMETUYECKHM crocoOoM. Perenme mormueckmx
3amad. Pemenue 3a1a4 mepebopoM BCceX BO3MOKHBIX BAPHAHTOB.

Pemenune 3amay, conepkammx 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpeMsI, PaCCTOsIHUE, IIEHa, KOJIMYECTBO, CTOMMOCTh, TPOU3BOAUTEILHOCTh, BpEMS, 00BEM
paboTel. EquHuIBI M3MEpEeHUs: MacChl, CTOMMOCTH, PAaCCTOSHUSI, BPEMEHH, CKOPOCTH.
CBs3b MEXY €AMHULIAMU U3MEPEHUS KaXK/10M BEJTUYUHBI.

Pemienne 3agad, CBSI3aHHBIX C OTHOLIEHUEM, MPONOPLHOHAIBHOCTHIO BEJIWYMH,
MPOLIEHTaMU; pElIEeHUE OCHOBHBIX 3aa4 Ha APOOH U MPOIICHTHI.

Onenka u TpUKHIKA, OKpyrieHue pesynbrara. CocraBieHne OyKBEHHBIX
BBIPAYKECHUH T10 YCIOBHUIO 3aa4H.

[IpencraBneHue MJaHHBIX C MOMOIIBIO TaOaui, u auarpamm. Croj0yaThie
JMarpaMMbl: YTEHUE U TOCTpOeHUE. UTEHNE KPYTrOBBIX JUArpaMM.

Harasignasi reomerpust

Harnsinaele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJbHUK, YETBIPEXYTOIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3anMmHOe pacnosnokeHue ABYX MPSMBIX Ha IJIOCKOCTH, MapajuieibHbIE IMPSMBbIE,
IIEPIIEHAUKYJIISIPHBIE ITpsAMBbIE. VI3MepeHune pacCTOSHUM: MEXY ABYMsI TOYKaMHU, OT TOUKH
JI0 IPSIMOM, JIJIMHA MapLIpyTa Ha KBAaJIpaTHOM CETKE.

N3mepenne © MOCTPOEHHE YIVIOB € IIOMOLIBK)  TpaHCHOpTUpa. Buusl
TPEYTOJIBLHUKOB: OCTPOYTOJIbHBINA, MPSIMOYTOIBHBIN, TYMOYTOJbHBIN, PAaBHOOCIPECHHBIMH,
PaBHOCTOPOHHUN. UETBIPEXYTOIBHUK, IPUMEPHI YETBIPEXYTOIBHUKOB. [[psIMOYTrOJIbHUK,
KBaJpaT: WCIOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, AuaroHanei. WM3oOpaxeHue
FEOMETPUYECKUX (QUTYp Ha HEJIMHOBAHHOM Oymare ¢ HCHOJb30BAHUEM IUPKYIIS,
JMHEWKH, yroJibHUKa, TpaHncnoptupa. [locTpoeHus Ha kieTdyatoi Oymare.
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[lepumeTrp mHoOroyrosnbHuKA. [loHATHE TUTOMAAM (DUTYPBI, €TUHUIIBI W3MEPECHHUS
wiomaan. [Mpubnmxénnoe nsmMepenue miomaan Guryp, B TOM 4uciie Ha KBaJApaTHON
cetke. [IpubnmxEnnoe n3MepeHue JIMHBI OKPYKHOCTH, TIJIOMIAIU KPyTa.

CummMeTpusi: LIEeHTpajbHasi, OCEBask U 3€pKajibHasi CHMMETPHUH.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

HarusiiHbpie peicTaBiaeHUs 0 IPOCTPAHCTBEHHBIX (PUTYpax: Mapauieenune/, Kyo,
npu3Ma, MUpaMKIa, KOHYC, IWIHHAP, map u chepa. M300paxkeHne mpocTpaHCTBEHHBIX
buryp. [IpumMepsl pa3BEPTOK MHOTOTPAaHHUKOB, ITMIHMHApPA U KoHyca. Co3aaHue MoaeIen
IIPOCTPAHCTBEHHBIX (PUTYp (13 OyMaru, IpOBOJIOKH, TJIACTUIINHA U IPYTHX MaTEPHAJIOB).

[Tonsatne o00BEMaA, emUHHMIBI H3MEpeHHS 00bEMa. OO0BEM MPSIMOYTOJIHHOTO
napajienenumneaa, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI
[IpenmeTHbIE pPE3yJIbTAaThl OCBOEHUS MPOrpaMMbl y4ye€OHOr0 Kypca K KOHILY
oOyuenus B S kiacce: UucJia 1 BbIYUCICHUSA

[TorumaTh W TMPaBWIBHO YHNOTPEOJSITh TEPMHUHBI, CBS3aHHBICE C HATypaIbHBIMHU
YUCJIAMH, OOBIKHOBEHHBIMH U JECATUIHBIMU JIPOOSMHU.

CpaBHUBaTh M yNOPSAJIOYMBATH HATypaJlbHbIE YKCIIa, CPABHUBATH B MPOCTEUIIINX
Cily4asx OObIKHOBEHHBIE IPOOU, IECATUUHBIEC TPOOH.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOH (YHCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M H300pakaTh HaTypalibHbIC YHCJIa TOYKAMH Ha KOOPAMHATHOMN (YHCIIOBOM)
IIPSMOM.

Breinmonuare apudmeTndeckue JEHCTBUS € HATypallbHBIMM  YHUCJIaMH, c
OOBIKHOBEHHBIMU APOOSMHU B IPOCTEUIIUX CITydaAsIX.

BrinonHaTh IpOBEPKY, MPUKUIKY PE3YIbTAaTa BIUUCICHUM.

OKpyraaTh HaTypajibHbIC YKCIIA.

Penienue TeKCTOBBIX 33124

Pemrate TekcTOBBIC 3amauM  apu(PMETHYSCKHMM CIIOCOOOM M C  ITOMOIIBIO
OpraHU30BaHHOT'0 KOHEYHOTO Iepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemrats 3amauu, copeprkaiiue 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBI: CKOPOCTD,
BpeMsI, pacCTOSIHUE, 1IeHa, KOJTUYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHUE 3alMCH, CXEMBbI, TaOIUIbI, 0003HAUYCHHS TMPU PEHICHUH
3a7ad4.

[Tonp30BaTbCd OCHOBHBIMHM E€IWHUIIAMHA U3MEPEHUS: LIEHBI, MACChl, PACCTOSHHUS,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €UHHUIIbI BEIMUUHBI YEPE3 JIPYTHE.
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W3BnekaTh, aHaNIM3UPOBATh, OIEHWBATH HMHQPOPMAIIMIO, TPEJACTABICHHYIO B
Tabnuile, Ha CTOJOYATOW aUarpamMme, WHTEPHPETUPOBATH MPEACTABICHHBIE IaHHbBIC,
VICIIOJIb30BaTh JAHHBIC IPU PELICHUN 3a]1a4.

Harusanas reomerpust
ITonp30BaThCA TEOMETPUUYECKUMHU MOHATUAMU: TOUKA, IPsIMasi, OTPE3OK, JIyY, YIoJl,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mnpUMEpsl OOBEKTOB OKPYXKAIOIIETO MHUpPa, HUMEIOMMX (QopMy
U3YYCHHBIX T€OMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHUIO, CBA3AHHYXO C YIVIAMHU: BEpILIMHA CTOPOHA, C
MHOI'OYI'OJIbHUKaMH: yroj, BEpLIMHA, CTOPOHA, AUArOHAJIb, C OKPYXXHOCTBIO: pajuyc,
JUaMeTp, UEHTP.

N300pakaTh U3y4eHHbIE TEOMETPUYECKHUE (PUTYPBI HA HEIMHOBAHHOM U KJIETYATOM
OyMmare ¢ MoOMOIIbIO HUPKYJISL U TUHEHKH.

HaxomuTe AMWMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHOU JTMHBI, CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajinyca.

Hcmonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJIbHHWKA, KBajpata I HX
MIOCTPOCHUS, BEIYUCIICHUS TIIOMIAIU U TICPUMETpa.

Boluucnate mepumeTp M IUIONIQAb KBajapaTa, NPsSIMOYTOJbHHUKA, QUTYp,
COCTAaBJICHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM Unciie GUryp, M300paKEHHBIX HA KIIETYATON
Oymare.

[Tonbp30BaThCS OCHOBHBIMH METPHUYECKUMU €IUHUIIAMH W3MEPEHUS JTUHBI,
TUTONIAIM; BBIPAXKATh OJTHUA €UHUIIBI BEJIMUMNHEI Uepe3 IPYTHeE.

Pacno3naBate mapanenenunen, KyO, HCIOIb30BaTh TEPMHUHOJOTHIO: BEpIIWHA,
pedpo rpaHb, U3MEPEHMsI, HAXOIUTh U3MEPEHUs NapajuieNienumneaa, Kyoa.

Beruucnsate 00béM  kyOa, mmapamienenurnena 1o 3aJaHHBIM  U3MEPCHHUSIM,

M0JIb30BATHCS CIMHUIIAMHU U3MEPEeHUS 00BhEMA.

Pemarr HecnoxxHbIC 3ala4ii Ha HU3MCPCHHC TCOMCTPHUYCCKUX BCIIMYHH B
MPAKTUICCKUX CUTYyaAllUAX.

[IpenmeTHBIE pE3yabTAaThl OCBOEHHUS MPOrpaMMbl Y4YEOHOrO0 Kypca K KOHILY
oOyuenus B 6 kiacce: UucJia 1 BbIYMCIEHUSA

3HaTh W TOHUMAThb TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMU BHUJIAMH YHCEN H
croco0aMu UX 3alUCH, MEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OAHOW (DOpMBI 3amucu
yyciia K Apyrou.

CpaBHUBAThH U YIIOPSAOYUBATH IIEJIbIC YHUCIIA, OOBIKHOBEHHBIC U JIECATUYHBIC APOOH,
CPaBHUBATh YMCJIA OJHOTO U PA3HBIX 3HAKOB.
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BbInonHATh, coueTasi yCTHbIE M TUCbMEHHbIE TPUEMBI, apU(PMeTHYECKUE JeHCTBUS
C HaTypaJbHBIMU M LEJIBIMU YUCIAMU, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JIPOOSIMH,
IIOJIOYKUTEIIBHBIMU U OTPULIATEIILHBIMYU YHCIIAMH.

BpluncnATh 3HaYEHMST YMCIIOBBIX BBIPQKCHUM, BBIIOJHATH NPUKUAKY U OLEHKY
pe3ynbTaTa BBIYMCIIEHHWH, BBINOJIHATH NPEOOpPa30BaHUS YHUCIIOBBIX BBIPAXKEHUW  Ha
OCHOBE CBOMCTB apr(PMETHUECKUX JCHCTBUH.

COOTHOCUTPH TOUKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €M YUCIOM U
M300paXkaTh YMCIIa TOUKAMU HAa KOOPJAMHATHOMN MPSIMON, HAXOJIUTh MOYJb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHON CUCTEME KOOPJIUHAT C KOOPAUHATAMH STOU
TOYKH.
OKpyrJisITh 1eble YKClia U JACCATUYHBIE APOOU, HAXOAUTH MPUOIMKEHUS YHUCEN.

YucioBbie 1 OyKBEeHHbIE BbIPAsKEHUS

[lonumath ¥ ynoTpeOJATh TEPMHUHBI, CBSI3aHHBIE C 3aMKMCHIO CTENEHU YHUCIA,
HAaXOJWTh KBaJpaT M KyO 4YHCIA, BBIYUCIATH 3HAYCHHS UHCIOBBIX BBIPAKCHUH,
COAEPKAIIUX CTEIIECHHU.

[Tonb30BaThCA MpU3HAKAMU JEIMMOCTH, PACKIaJblBaTh HATYpajbHbIC YHCIA Ha
MPOCTHIE MHOKUTEH.

ITop30BaThCs MacIITaboM, COCTABIIAThH IIPOIIOPIIMK M OTHOIIICHHUS.

Hcnonp3oBaTh OYKBHI i1 OOO3HAYCHHS YHCENT TPU 3aIMUCH MATEMAaTHYCCKUX
BBIPOKCHUM, COCTABIIATh OYKBEHHBIC BBIPAKECHHS W (POPMYJIBI, HAXOIWUTh 3HAYCHUS
OYKBEHHBIX BBIPAXEHUM, OCYIIECTBIISII HEOOXOUMBIE MTOJACTAHOBKH U MPEOOpa30BaHMUs.
Haxonuts HEW3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pelenue TeKCTOBBIX 32124

PemaTts MHOrOIIaroBele TEKCTOBBIE 3a]a4l apUPMETUYECKUM CIIOCOOOM.

Pemare 3amaum, CBsi3aHHBIE C OTHOLIEHHWEM, NMPONOPLMOHAIBHOCTBIO BEJIWYMH,
IPOLIEHTaMH, PEIIaTh TP OCHOBHBIE 33aJ]a4M Ha IPOOU U IPOLEHTHI.

Pemars 3aaum, copeprkamine 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIUYUHBI: CKOPOCT,
BpEMs, PACCTOSIHHME, II€HAa, KOJMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBLHOCTb, BpEM,
o0bémMa pabOThI, HCHOIB3YS apUPMETHUUYECKHE JEUCTBUSA, OLIEHKY, IPUKUJKY,
I10JIb30BAaThCS €MHULAMU U3MEPEHUS COOTBETCTBYIOLIUX BEJINYHUH.

CocTtaBnsaTh OyKBEHHBIE BBIPAXKEHUS M0 YCIOBHIO 334a4H.

W3Bnekats HHPOpMALIHIO, TPEICTABICHHYIO B TAOIUIIaX, HA TUHEHHOMN, CTOIOUATOM
WIM  KPYroBOM  JWarpaMMax, HHTEPIPETUPOBATh  IPEJACTABICHHBIC  JIAHHBIE,
VCIIOJIb30BaTh JAHHBIE IPU PELICHUH 3a]1a4.

[IpeacraBnaTh HMHPOPMALKIO C MOMOIIBIO TAaOIUL, JUHEHHOW M CTONOYATOM
TUarpamM.
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Harnsinnasi reomerpust

[IpuBoauTh mnpuUMeEpsl OOBEKTOB OKPYXKAIOIIETO MHUpPa, HUMEIOMMX (QopMy
U3YYEHHBIX T€OMETPUUECKHUX TUIOCKUX U MMPOCTPAHCTBEHHBIX (PUTYD, TIPUMEPHI PABHBIX U
CUMMETPHUYHBIX QUTYD.

N300paxkath ¢ MOMOIIBIO IIUPKYIIS, JIMHEWKHU, TPAHCTIOPTHPA Ha HETMHOBAHHON U
KJeT4aTo Oymare M3y4eHHbIC TUIOCKHE TeoMeTpuYeckue (purypbl u KOHGUTYypaIuu,
CUMMETPHUYHBIE (DUTYPHI.

[Tonp30BaTBCA TEOMETPUYECKUMHU TIOHATHSIMHU: PAaBEHCTBO (UTYp, CHUMMETpHSI,
UCIIOB30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYKO C CHMMETPHEW: OChb CHUMMETPHH, LEHTP
CHMMETPHH.

HaxoauTs BENMYHMHBI yTII0B U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI
3aJJaHHOM BEJIMYMHBI, IOJIB30BATHCA NPHU PEUICHUH 3a1ad TpaJyCHOW MEPOW YIJIOB,
pacno3HaBaTh HA YEPTEkKAX OCTPBIN, IPAMOM, pa3BEPHYTHIN U TYIIOW YIJIBIL.

BeluncnaTre IMHY JIOMAaHOM, NIEPUMETP MHOTOYTOJBHHMKA, IOJIb30BATHCS
CAUHULIAMUA WU3MEpPEHUs JUIMHBI, BbIPAXaTb OJHU E€AWMHMIBI U3MEPEHUs JUIMHBI 4Yepes
IpyTHE.

Haxomutb, ncnonb3ys 4epTéXHbIE HWHCTPYMEHTHI, PACCTOSHUA: MEXKIY JBYMS
TOYKAMH, OT TOUYKHU JI0 MPSIMOM, JUIMHY IIyTH Ha KBAaJIPATHOU CETKE.

Boruucnars mioniaas GUryp, COCTaBIECHHbBIX U3 MPSMOYTOJILHUKOB, UCIIOJIb30BATh
pa3bueHre Ha TNPAMOYTOJbHUKHM, Ha paBHble (QUIYpBl, JOCTpaUBAHHE 10
IPSMOYTOJIBHUKA, II0JB30BaThCA OCHOBHBIMHM E€IUHULIAMM H3MEPEHHs IUIOLIAIH,
BBIPaXKaTh OJHU €AUHULIBI U3MEPEHUS TLUIONIAAN Y€PE3 APYTHE.

Pacno3naBate Ha MoOZAENAX U H300paXEHUSAX NUPAMHIY, KOHYC, LMJIUHID,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkath Ha KiieTyaTol Oymare npsiMOYTOJIbHBIN Mapajuieenumne].

Boruucisate 00bEM  IpSIMOYTOJIBHOTO Tapajlienenuneaa, Kyba, IOJIb30BaThCs
OCHOBHBIMHU E€IUHUIIAMU U3MEPEHUs 00bEMa;

Pemate HecOXKHBIE 3aaud Ha HAXOXKICHUE TE€OMETPUYECKMX BEJIMYHH B
MPAKTUYECKUX CUTYAIUSX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KITIACC
HaumenoBanue pazgena |(Konudectso OcHoOBHOE OcHOBHBIE BH/IBI IEATEILHOCTH 00y4atomuxcs
(TeMel) Kypcea 4acoB coJlepmaHHe
HarypansHele YHcA. 43 JecaTuunas YuTarh, 3aNHCBIBATE, CPABHHBATEL HATYPAIbLHEIE YHCIIA;

/leiicTBHA ¢ HATypalbHBIMH
UHCIaMH

CHCTEMA CYHCIICHHA.
Pan HaTypallbHBIX
qHCcel.
HaTypanshsiii paj.
Yucno 0.
Harypanbnbie uncna
Ha KOOPAMHATHOMH
[PAMOH.
CpagHeHHe,
OKpVYTIIeHHE

HaTypaJIbHBIX THCEL.

AprdMmeTHIECKHE
IeHCTBHS

¢ HaTypallbHBIMH
yucinamu. CBoHcTBa
HY/IA [IpH CIIOKEHHH
H YMHOMKEHHH,
CBOHCTBA eIHHHLIBLI
[pH YMHOMXKEHHH.

NpeAIaraTb H oDCYKAATh CNOCOdbl YIOPATOYUBAHHSA YHCEIL
H3o0paxars KOOpIAHHATHYIO PAMYIO, 0TMEYATh YHCIIA
TOYKAMH Ha KOOPJAHHATHON NPAMOI, HAXOAHTh KOOPIHHATEI
TOYKH.

Heceneporars ceoiicTea HaTypainsHoro psjaa, yncen 0 u |
pH CIIONKEHUH H YMHOKEHHH.

Henonb3oBaTh NPaBUI0 OKPYIJIEHHS HATYPAIbHBIX YHCEL.
BrinoansaTs apudmernyeckne AeiicTEHA ¢ HATYPalbHBEIMH
YHCIAMH, BIMHCIATD 3HAYeHNS YHCIIOBBIX BhIpaKeHHH

co ckoOkamMu H He3 cKoDoK.

JanucbiBATL IPOH3BeIeHHE B BH/Ie CTeNeHH, YHTATh
CTENeHHU, HCMOJAb30BATH TEPMHHOIOIHK (OCHOBaHHE,
MoKa3aTelb), BEIMHCIATE 3HAYCHHSA CTelleHeH.

BuInoaHATL NPHKHAKY H OLEHKY 3HAYeHHH YHCIOBBIX
BbIpa/KeHHI1, NPe1JaraTb H NIPUMEHATh NPHEMBI NIPOBEPKH
BLIYHCIIEHHIA.

Henonb3oBaTs NpH BbIMHCIEHHAX IEPEMECTUTENBHOE U
COYETaTe/ILHOE CBOHCTBA CIOKEHHUS H YMHOKEHHS,
pacnpe/leIHTelIbHOE CBOHCTBO YMHOKEeHH,; (POPMYIHPOBATH
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paboTta
«IlocTpoenue
PSIMOYTOJIbHUKA
C 3aJJaHHBIMU
CTOpOHAaMHM Ha
HEJIMHOBAaHHOM
Oymare».
TpeyroyibHUK.
[Tmomane u
nepuMeTp
NpSIMOYTOJIbHUKA
u
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
NPSIMOYTOJIbHUKOB,
€AMHULIBI
U3MEPEHUS

TUIOILA TN
[lepumerp
MHOTOYTOJIbHUKA

TPEYTrOJbHUKA, OEHUBATh UX JIMHEHHBIE Pa3MEPBI.
BoeI4MCIATh: IEpUMETP TPEYTOJIBHUKA, PAMOYTOJIbHUKA,
MHOT'OYT'OJIbHUKA; IUIOIIAAb IIPSMOYTOJIBHHAKA, KBAApATa.
H300pakaTh OCTPOYTOJIBHBIE, IPAMOYTOJIbHBIE U
TYyHOYTOJIbHBIE TPEYTOJIbHUKH.

Crpouth Ha HETMHOBAHHOW U KJleT4aTol Oymare KBaJapar u
IPSAMOYTOJIBHUK C 33JaHHBIMH JIJIMHAMH CTOPOH.
HccaenoBath cBOMCTBA IIPAMOYTOJIBHUKA, KBAApaTa NyTEM
AKCIIEPUMEHTA, HAOIIOACHUS, U3MEPEHUS, MOJEINPOBAHNUS;
CpPaBHUBATh CBOMCTBA KBaJpaTa U MPSMOYTOJIbHUKA.
KoHcTpynpoBaTs MaTeMaTH4YeCKUE NPEIJIOKEHHS C
MOMOIIIBIO CBSI30K «HEKOTOPBIY, «J11000i1». Pacnmo3HaBars
VICTUHHBIE U JIO)KHBIE BBICKA3BIBAHNS O MHOI'OYI'OJIBHUKAX,
NPUBOAMTH IPUMEPbI 1 KOHTPIIPUMEDHI.

HccaenoBarh 3aBUCHMOCTB IIJIOIIAAN KBaIpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAAPATHOW CETKH ISl TIOCTPOCHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK Ha KBAJPaThl,
TPEYTOJIbHUKH; COCTABJATH QUIYyphl U3 KBaJIpaToB U
IPSIMOYTOJIbHUKOB M HAXOAUTb WX IJIONIA/b, pa301BaTh
(Gurypbl Ha NPSAMOYTOJIBHUKY U KBAAPATHl U HAXOIUTh UX
IJI0IIA/Ib.

BripaxaTh BeIMUMHY IUIOMIAANA B PA3IUYHBIX €IMHALIAX
U3MEPEHUSI METPUYECKOW CHCTEMBI MEp, MOHMMATh U

24
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HCMOJIb30BaTh 3aBHCHMOCTH MEXJIYy METPUYECKUMU
eMHUIIAMH U3MEPEHHS TIIOIIAIH.
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3HAKOMHUTBCH ¢ NpUMepaMH NPHUMEHEHHUsl IUIOLIAIA U
IIepUMeTpa B IPAKTUYECKUX CUTyaluusX. Pemares 3agaun u3
peanbHOW KU3HM, NMPeNJIaraTb M 00CYXKIaTh Pa3jIMYHbIE
CIOCOOBI PEIICHUS 3a1a4
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Jlecatuunbie qpodu

38

JecstnuHas 3anucep
TpoOei.

CpaBHeHME
JECATUYHBIX
npooeii. [leficTBus
C IECATUIHBIMU
JPOOSIMH.
OxpyriieHue
JECATUYHBIX
TpoOei.

Pemienue TeKCTOBBIX
3a/1a4, CoJIepIKaIInux
npobu. OCHOBHBIE
3aJ1a4M Ha 1podu

IIpeacTaBiasAThL AECATUUHYIO IPOOb B BUJIE 0OBIKHOBEHHOMH,
YUTATh U 3aNUCHIBATh, CPABHUBATH JCCATUYHBIC TPOOH,
npeaiaratb, O0OOCHOBBIBATHL U O0CYKIATH CIOCOOBI
YHOPSI0YMBAHUS JECATUYHBIX APOOEii.

HN300paxkaTth AecATUYHBIE APOOU TOUKAMU HA KOOPJIMHATHOU
MIPSIMOMU.

BbISIBASAITH CX0CTBA M Pa3JIMUYMA NPABIIT apU(YMETUUECKUX
JNEUCTBUI C HATypaJIbHBIMU YHUCIAMU U JI€CSITUYHBIMHU
IpoOsSMH, OOBSCHATH UX.

BoInoJHATH apupMeTHISCKUe JHCTBHS C JeCATHIHBIMH
poOsSMU; BBIMOJHATH NPUKHIKY U OIEHKY pPe3yibTara
BBIYKCJICHUN.

IIpumeHATH cBOMicTBA apuPMETHUECKUX JEUCTBUMA IS
palMOHAIN3AlMN BBIYACICHU.

I[IpuMeHATH NPABUJIO OKPYIJIEHUS JIECATUYHBIX IPOOECH.
IIpoBoaMTH HUCC/IEIOBAHUSA CBOMCTB AECATUYHBIX

npoOei, omupasich Ha YMCJIOBBIC SKCIIEPUMEHTHI (B TOM
YHUCJIE C MOMOIIBIO KOMIIBIOTEPA), BHIABUIATh THIOTE3bI

Y TIPUBOJIUTH UX OOOCHOBAHMS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O

Ipo0siX, MPUBOAUTH NPUMePbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULAHUS BBICKA3bIBAHHM.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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Pemathb TeKCTOBBIC 337]a4H, COJIepkKalue JpOOHbIC JaHHbIE, U
Ha HaXOXXJCHHUE YaCTH IIEJIOTO U IEJIOTO I10 €ro YacTH;
BbISIBJISITh MX CXOJICTBA U Pa3/In4us.

MoaeanpoBaThb X0/ PEUICHUS 3a/1a4d C TIOMOIIBIO PUCYHKA,
cxembl, TaOiunpel. IlpuBoaMTH, pa3dUpaTh, OIEHUBATH
pa3JIUYHBIE PELICHUS, 3alMCU PEUICHU TEKCTOBBIX 3ajady.
OnepupoBath JpOOHBIMHU YUCIIAMH B PEATIbHBIX KU3HCHHBIX
CUTYyalIHsIX.

Kpurnuyecku oieHUBaTh MMOJYYEHHbIN

pe3yJIbTaT, OCYIIECTBIISITh CAMOKOHTPOJIb,

MPOBEPsIst OTBET HA COOTBETCTBUE YCIIOBUIO,

HAXOJIUTh OIIUOKU. SHAKOMUTHLCH ¢ UCTOPUEH

pa3BUTHS ApU(DMETUKHU
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YOV "LUKOJIA "YCMAHUSA", daTbixoB Unbcyp MynnaHyposuy, JUPEKTOP 09.02.24 10:55 (MSK) Ceptudmkat 01606AAD000BBO7FBF4B609D22C5113D21




denepanbHas padodas nporpamma | Marematuka. 5—9 kiaccol (0a30BbI YPOBEHB)

Harnsannas reomerpus.
Tena u purypsl
B [IPOCTPAHCTBE

MHoOrorpaHHHKH.
N3ob6paxkenue
MHOTOI'PaHHUKOB.
Monenn
POCTPAHCTBEHHBIX
TeN.
[IpssMOyTONBHBIN
napajielenunesn,
Ky0. Pa3BépTku
KyOa u
napajuienenuneaa.
[TpakTrueckas
pabora «Pa3BépTka
KyOa». O0bEM KyOa,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKAIOIIEM
MHpe IIPSMOYTOJIbHBIN TTapajuieenumne/, Kyo,
MHOTOTPAaHHHUKH, ONMUCHIBATH, HCIOJIb3Yysl TEPMUHOJIOTHIO,
OIIeHUBATH JIMHCHHBIE pa3MEpHI.

IIpuBoaUTH NpUMeEPHI OOHEKTOB PEATHHOTO MUPA, UMEIOIIUX
¢bopMy MHOTOTpaHHHUKA, IPSMOYTOJIHFHOTO MapajiiesieuIe 1a,
KyoOa.

HN3o00paxkath ky0 Ha kieTyaToit Oymare. UcciaenoBarn
cBoiicTBa Ky0a, MPSMOYTOIHHOTO TapaJIjIe/ICIINUIIC 1A,
MHOTOTPAaHHUKOB, UCTIOJL3Ys Mojenu. Pacnmo3HaBath u
u300paxkaTh pa3BEPTKHU Kyda 1 mapauieenunesaa.
MoaeaunpoBaTthb Ky0 U napauienenumnes; u3 oymaru u
NIPOYHX MATEPUAIIOB, 00BSICHATH CIOCO0 MOJICITUPOBAHHS.

IPSIMOYTOJILHOTO
napajulieJenune1a

Haxoautb n3mepeHus, BBIMUCAATH IUIOMAb [IOBEPXHOCTH;
00BEM Ky0Oa, MPSMOYTOJILHOTO NapalijiesIenuIea;
HCCJIeI0BATh 3aBUCUMOCTB 00bEMa Ky0a OT IJIUHBI €T0
pebpa, BBIABUTATh U 000CHOBBIBATH THIIOTE3Y.
Ha001aTh 1 NIPOBOAMTH AHAJOTHM MEXY NOHATUIMU
oAU U 00bEMa, MepUMETpa U IUIOIIAINA TOBEPXHOCTH.
Pacno3HaBaTh UCTHUHHBIC U JIOKHBIC BBICKA3bIBAHUSA O
MHOTOTPAHHUKAX, IPUBOAUTH IPUMEPbI U KOHTPIIPUMEDHI,
CTPOUTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.
PemiaTs 3agaum U3 peasbHOMN KU3HU
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[ToBTOpEeHue u 00001IEHNE 10 [loBTOpeHue BeIyMcasiTb ~ 3HAYEHHS  BBIPAKEHHMM,  COAEPIKAIINX
OCHOBHBIX IOHATUN | HaTypajbHbIE YKCIa, OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH,
U METOJIOB Kypca BBINOJIHATH IPEOOPA30BAHMS YUCEIL.

5 kiacca, 0000LIeH e Br10upaTh c1iocod cpaBHEHUS YMCEIl, BBIYMCICHUH,

3HAHMH MPUMEHATHh CBOMCTBA apu(METHICCKHUX JICHCTBHN

JUISl pallMOHAIU3allid BEIYMCIICHUM.

OcyuecTBIATE CAMOKOHTPOJIb BHITIOIHSAEMBIX ACHCTBUN U
CaMOINPOBEPKY PE3yJIbTAaTa BIYUCICHUMN.

Pemiaty 3agauM W3 peaJbHOW KU3HH, INPHUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 pEelICHU 3a0a4 U3 JPYrux
y4eOHBIX MPEIMETOB.

Pemartb 3agaum pa3sHbIMH CIOCO0aMH, CPABHUBATH
CIOCO0BI PEIICHUS 33]]a4l, BHIOMPATh PALMOHAJIbHBIH

crnocod
OBUIEE KOJIMYECTBO 170
YACOB I10
[TPOIT'PAMME
6 KJIACC
HaumenoBanue pasiena  KolnuecTso OCHOBHOE OCHOBHBIE BUJIBI ACSITEIIBHOCTH 00YyYaIOIUXCS
(Temsl) Kypca 4acoB COAEPKaHUE
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HarypanbHbie yncna

30

Apudmernyeckue
JICUCTBUA C
MHOT'03HAYHbIMU
HATypaJTbHBIMH
yuciaamMu. Yuciosbie
BBIPKCHHSI,
MOPSZIOK JICVCTBHM,
UCIIOJIb30BaHUE
cko0ok. OkpyrieHue
HATypaJIbHBIX YUCE.
Jlenutenu u
KpaTHbIC YUCJIA;
HanOOJbIINN OOITHH
JEIUTENb U
HanMeHbIlee olIIee
KpaTHOE.
JlenuMoCcTh CyMMBI
U TIPOU3BE/ICHUS.
Jlenenune ¢
OCTaTKOM.

Pemienue TekcTOBBIX
3a1a4

BbinosHaTs apudmMeTnyeckre 1eicTBUS C MHOTO3HAYHBIMU
HaTypaJIbHbIMHU YHCIIAMH, HAXOAUTh 3HAYECHUS YHCIIOBBIX
BBIPAKEHHM CO CKOOKaMU 1 0€3 CKOOOK; BHIYMCJISITh
3HAYEHUS BBIPAKCHUHN, COAEPKAIINUX CTETIEHHU.

BhINOJHATH NPUKUAKY U OLEHKY 3HAYEHU YUCIIOBBIX
BBIPAKCHU, IPUMEHATH NPUEMBI IPOBEPKHU PE3YJIbTATA.
HNcnosb30BaTh NPU BHIYUCICHUAX TIEPEMECTUTEIIBHOE U
COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOKECHUS,
pacnpeeINTENLHOE CBOMCTBO YMHOXKEHUSI OTHOCUTEIIBHO
CJIOEHUS1, CBOMCTBA apU(PMETUUECKUX JICHCTBHM.
HccnenoBaTh 4MCI0BbIE 3aKOHOMEPHOCTH, MPOBOJIUTH
YHUCJIOBBIE KCIIEPUMEHTHI, BBIABUTaTh H 000CHOBBIBATH
THNOTE3bI.

@opMyIMpPOBATh ONpeaeJieHUs] JCIUTENs] U KPaTHOrO,
HauOOJBIIEro OOIIEro JETUTENs] U HAUMEHBIIETro OOIIero
KPaTHOTO, MPOCTOr0 U COCTABHOTO YHCEN; UCIIOIb30BATh ATU
MOHSATHS MPU PEIICHUHN 3a]1a4.

IIpuMeHATH aJIrOPUTMBI BHIYUCIICHHS HAMOOJIBIIETO OOIIET0
JIENUTENST ¥ HAaWMEHbIIIET0 OOIIEro KpaTHOTO JBYX YHCET,
ITOPUTM Pa3JI0KEHUS YUCIIa HA IPOCThIE MHOKHUTEIIH.

HccaexoBarh yciioBusi 1€IMMOCTH Ha 4 U 6.
Hccaenosartp, 00cyxaarhb, GopMyIMpoBaTh U
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000CHOBBIBAThH BbIBOJ O YE€THOCTH CYMMBI, IIPOU3BCICHUA:
ABYX YETHBIX YUCCII, IBYX HEUYETHBIX YHUCJIC, YETHOTO U

HEYETHOI'O YUCE.

HccaenoBath ¢BOMCTBA JETUMOCTH CYMMBI M IPOU3BENECHUS
qucell.

IIpuBoauTHL MpUMeEPHI YKCEN C 3aJaHHBIMU CBOMCTBAMHU,
pacno3HaBaThb BepPHbIe M HEBEPHbIE YTBEPXKJICHUS O
CBOMCTBAX YMCEJl, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS C
ITOMOIIBK0 KOHTPIIPUMEPOB.

KoncTpyupoBaTh MaTeMaTHyecKue MpPeII0KeHUs C
MOMOIIBIO CBSI30K «HU», KAIIN», «ECIH..., TO...». PemiaTb
TEKCTOBBIC 33/1a4M, BKJIIOUAIOLIAE TOHATHUS JEITUMOCTH,
apu(pMETUYECKUM CIOCOOOM, HCIOIb30BaTh Iepedop
BCEX BO3MOKHBIX BAPUAHTOB.

MopaeaunpoBarh X0/ PELIEHUS 331a4H C TOMOLIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoanThH, pa30UpPaTh, OLEHUBATH PA3JIMUYHBIC PEIICHHUS,
3aIlACHU PELIEHUN TEKCTOBBIX 3a]1a4.

Kpurudecku oneHMBaTh IMOJYyYCHHBIN PE3YyJIbTAT, HAXOAUTh
OIIHUOKH, OCYHIECTBISATH CAMOKOHTPOJb, MPOBEPSisi OTBET HA
COOTBETCTBHE YCIOBUIO

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO 3z
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Harnsanas reomerpust. 7 [TepnenauKyIsipHBIE Pacno3HaBaTth Ha 4epTekax, PUCYHKaX CIy4yaud B3aWMHOTO
IIpsMBIC Ha MIIOCKOCTH IIpsIMBIE. PAaCIOJIOKEHUS IBYX MPAMBIX.
HapannenbHeie HN300paxkaThb ¢ MOMOIIbIO YePTEKHBIX HHCTPYMEHTOB Ha
IpsSIMBIE. HEJIMHOBAHHOM M KJIETYaTOM OyMare JBe MepeceKaroImuecs
Paccrostnue Mexy psIMbIC, ABE IMMapaICIbHBIC IPSAMBIC, CTPOUTH HNPSMYIO,

ABYMs TOYKaMH, OT | HEpIEHIUKYISIPHYIO JaHHOM.
TOYKH JI0 MP;IMOH, IIpuBoauTH npUMepbI HapayuIeIbHOCTH u
JJIMHA MapuIpyTa Ha

. MEPIIEHAUKYJIIPHOCTH NIPSAMBIX B IPOCTPAHCTBE.
KBaJ[PaTHOM CETKE

Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIEHANKYIISAPHBIE U
napasuielibHble CTOpOHBI. M300paxkaTh MHOTOYTOJIBHUKH C
MapaJyIeIbHBIMU, IEPIEHAUKYIIPHBIMUA CTOPOHAMM.
Haxoauthb paccTossHue MEXAY IByMsI TOUKAMH, OT TOYKHU
JI0 IPSIMOM, IJIMHY ITyTH HA KBAJIPATHOMU CETKE, B TOM
YHUCJIE UCTIONB3YS IU(GPOBBIE PECYPCHI
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Jpobu 32 06 CpaBHMBATh U YNOPSII0YMBATH JIpoOH, BHIOMPATH CIOCOD
BIKHOBEHHAas

JIpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpalieHue Ipooei.

CpaBHEHMUS ApoOeH.
IIpeacTaBasiTh AeCSITUYHBIE IPOOU B BUAE OOBIKHOBEHHBIX
npo0Oeil 1 OOBIKHOBEHHBIE B BUJE JIECATUYHBIX, HCMOJIb30BATh

CpaBHeHue 1 IKBHBAJIEHTHBIE TPeACTABJIEHHUS JPOOHBIX YHCEI TIPU UX
YIIOPSIOUHMBAHHE CpaBHEHUH, IPU BhIYUCITCHUSIX. U CcM0Ib30BaTh JIECSITHYHbBIE
TpoOeii. JIpoOH TIpH IIPeoOpa30BaHUM BEIUINH B METPHUCCKOMN
JlecsTuunble JpooH CHUCTEME MED.

1 METpUICCKasA BeinoHATHL apupMeTnyecKue 1elCTBUA C

cucTeMa Mep. OOBIKHOBEHHBIMU U JIECSITUUYHBIMU JpOo0siMU. BhIYuCIAATH
Apudmernieckue 3HAYECHHS BBIPAKEHMH, COIEPKAMUX OOBIKHOBEHHEIE M

ACUCTBUA € JECATUYHBIE IPOOH, BHIOIHATH TpeoOpa3zoBaHus Ipo0eH,

O0OBIKHOBEHHBIMH .
BbBIOMPATH CNOCO0, NPUMEHSTH CBOICTBA

N JCCATHYHBIMU

apu(METHICCKUX JACHCTBHM I palliOHAIN3aIlH
TPOOSIMH.

BBIYMCJICHUI.
OTHOIIIEHHUE.

CocTaBasiTh OTHOIICHHS ¥ IPOITOPLIMHI, HAXOAUTH OTHOIIICHUE
Jlenenue B JTaHHOM poniopnuu, )i |

BCJIMYUH, ACIIUTH BCIIMUNHY B JTAHHOM
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OTHOLIEHUH. OTHOLIEHUH.
Macmra0, HaxoauTh 3KCHIePUMEHTAJIBHBIM NYTEéM OTHOIICHUE JIJTMHBI
PONIOPLHS. OKPYXHOCTH K €€ THamMeTpy.

[Monsitre HNuTepnpernpoBarh MaciiTad Kak OTHOUIEHUE BEJTUYHH,
IIPOLCHTA. HAXOJUTh MacIITal IyIaHa, KapThl U BEIYUCIATH PACCTOSTHUS,
Berancnenue UCIIOJIB3Ys MacTad. OObACHATD, YTO TAKOE IPOLIEHT,

TpOLCHTA OT YIOTPe6IAT: 060POTHI PEUr CO CIOBOM IIPOIIEHT.

BEJIMYHMHBI U
BoipakaTh NpoI1eHThl B Ipo0sSX U IpoOu B MPOIICHTAX,

BEJIMUUHEI 110 €€
OTHOIIICHWE JBYX BEJIMYHH B MPOILIEHTAX. BHIYUCIATH

MPOLICHTY.
Pemrenne TekcTOBBIX

3aja4, CoAEpIKaINX
JIPOBY U IPOLICHTI. PemaTs 3a1a4u Ha 4acTH, IPOLIEHTHI, IPONOPLIKHU, HA

IPOLIEHT OT YMCJa U YUCJIIO [0 €ro NpoueHTy. OKpyriasTh
IpoOU U IPOLEHTHI, HAXOAUTh NPUOIMKEHUS YU CEIT.

[IpakTHuecKas HaXOXJeHUE Apoou (ITPOIIEHTA) OT BEIIMUYMHBI U BEJTMUYUHBI
pabota «OTHomieHHe | 1O €€ ApoOu (IPOLEHTY), NpoOU (IPOLEHTA), KOTOPBIN
JJIAHBI OKPY>KHOCTH COCTAaBJISIET OJIHA BeJIMYMHA OT Apyrou. IIpuBoauTs,

K €€ IuaMeTpy» pa3doupaThb, OLEHMBATH PA3JIMYHbIE PELICHHUS, 3AIIUCH
pEIIEHN TEKCTOBBIX 3a7ay.

N3BaexkaTs nHGoOpMaANUIO U3 TAOJIHII U JUATPAMM,
WHTEPIPETUPOBATH TAOIUIHBIC TAHHBIE,

OIIPCACIIATh HauOoJIbIIIEEC U HAMMEHBIIIEE U3
MMpCACTABICHHBIX JaHHBIX
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6
Harnsgnas reomerpus. OceBasi CUMMETpUSL. Pacno3HaBaTh Ha yepTekax M U300pAKCHUAX, H300PaKaATh
CummeTpust LenTpanpHas OT PYKH, CTPOUTH C TIOMOIIBI0 HHCTPYMEHTOB (QUrypy
CUMMETPHS. (0Tpe30K, JIOMaHy10, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
ITocTpoenue OKPYHOCTb), CHMMETPUYHYIO JAaHHOW OTHOCHUTEIBHO
CUMMCTPHYHBIX HpHMOﬁ, TOYKHU.
uryp. Haxoauts npuMepbl CUMMETPUH B OKPY’KaIOLIEM MHUPE.
Hp6aKTquCKaﬂ MogaeaunpoBath u3 Oymaru a8e GUTypbl, CAMMETPUYHBIC
abora .
pO 0 OTHOCHUTEJILHO MPSIMOil; KOHCTPYHPOBATH F€OMETPUUECKHE
«OceBas .
KOH(UTYpaIiU, UCTIOJIb3YSI CBOMCTBO CUMMETPHUH, B TOM
CUMMETPHUSD.
YHClie C TOMOIIBIO IU(PPOBBIX PECYPCOB.
CummeTpus B .
HccaenoBathb cBOWCTBA U3YYEHHBIX (PUTYp, CBSI3aHHBIE
IPOCTPAHCTBE

C CHMMeTpHeﬁ, HCIIOJIB3YS SKCIICPUMCHT, Ha6JIIOI[eHI/I€,
MOACIIMPOBAHHUC.

O00CHOBBIBATB, ONIPOBEPIaTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJEHUS O CUMMETPHUH PUTYD
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Bripaxkenus ¢ OykBamu

[Ipumenenue OyKB

Hcnoan3oBath O0YKBBI /i1 0003HAYCHUS YHCEII, TIPH 3aITUCH
MaTEMATUYECKUX YTBEPKICHUH, COCTABIATh OyKBEHHbBIC

JUISL 3aIIUCH
MATEMATHIECKIX BBIPAXEHUS 110 YCIIOBUIO 3aJa4H.
BBIPAXKEHHIT 1 HcciaenoBare HECIOXKHBIE YHUCIIOBBIE 3aKOHOMEPHOCTH,
IIPEIIOKEHUMN. UCIOJIb30BaTh OYKBBI JIJIsl MX 3aIIUCH.
bykBeHHBIC BbIuncasTh 4iCI0BOE 3HaYCHHE OYKBEHHOTO BHIPAKEHUS
BBIPKCHIA 1 IIPH 3aJaHHBIX 3HAUYEHUAX OYKB.
YHUCJIOBBIE
3anuceiBaTh GOPMYJIBI: IEPUMETPA U IIJIOIIATN
MOJACTAHOBKH.
B IIPSAMOYTOJIbHUKA, KBAAPATa; JJIMHBI OKPYKHOCTH, ITUIOLIATN
BEHHBIC
YK KpYra; BBIIOJHATH BbIYUCIEHHUS 110 3TUM (HOpMyJiaM.
PaBEHCTBA,
CocraBasaTh (POPMYJIBI, BBIPAXKAIOLINE 3aBUCUMOCTH MEXKY
HAaXO0KJICHHE
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1IEHA,
HENU3BECTHOTO .
KOJIMYECTBO, CTOUMOCTD; POU3BOJUTENBHOCTD, BpeMs, 00bEM
KOMIIOHEHTA.
paboThI; BEIOJIHATH BBIUUCIIEHUS 110 3TUM (HOpMyJIaM.
DopMyiisl

HaxoauTh HeU3BECTHBIM KOMIIOHEHT apu(METHIECKOTO
e CTBUA

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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Harnsgnas reomerpus.
@urypsl Ha INIOCKOCTH

14

YeTbIpEXYronbHUK,
IPUMEPBI

YETBIPEXYTOJIbHUKOB.

[IpssMOYTONBHUK,
KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JIaroHaJie.
N3mepenue yrios.
Buaer
TPEYTOJIbHUKOB.
[IepumeTp
MHOT'OYTOJIbHHKA.
[Tnomans Gpurypsi.
Dopmyiibl
IIepUMeETpa U
IJI0ILA TN
NPSIMOYTOJIbHUKA.
[Tpubnmxénnoe
U3MEPEHUE TIIOIIAIN
duryp.
[IpakTrueckas

M300pakaTh Ha HETMHOBAHHOM M KJIeT4aTOM Oymare

C UCMOJIb30BAaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOMCTBAMU: C
MapajyIeIbHBIMU, IEPIEHAUKYJISIPHBIMU, PABHBIMU
CTOPOHAMH, NPSIMBIMH yTJIAMH U IP.,

paBHOOeIpeHHBIN TpeyronbHUK. [Ipeanarars u
00Cy:KIaTh CIOCOOBI, AJITOPUTMBI IOCTPOCHMUS.
HccenenoBarthb, HCIONB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJIEJTMPOBAHUE, CBOMCTBA MIPAMOYTOJIbHUKA, KBaApaTa,
pa3OuBaTh Ha TPEyroiabHUKU. OOOCHOBBIBATH, ONIPOBEPTATH
C IOMOIIIBIO KOHTPIPUMEPOB YTBEPKICHUS

0 IPAMOYTOJbHHUKEC, KBaApaTC, Ppacino3HaBaTb BCPHLBIC H

HEBEPHBIC YTBEPKIACHUS.

HN3mepsATh U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YIJIBI, B
TOM YMCJIE B MHOI'OYT'OJIbHUKE, CPABHMBATH YIJIbI,
Pacmo3HaBaTh OCTpbIE, IIPSIMBIE, TYIIbIE, PA3BEPHYTHIC
yribl. Pacno3dHaBaTh, M300pakaTh OCTPOYT OJIbHBIN,
IPSIMOYTOJIbHBIH, TYNIOYTOJIbHBIN, pABHOOEPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

Bbruucjaarsb INEPpUMCETP MHOT'OYI'OJIbHHKA, IJIOIIadb
MHOTI'OYT'OJIbHUKA p836I/ICHI/IeM Ha IMPsAMOYT'OJIbHUKH,

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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pabora «Ilnomans HA paBHbIE (UIYPHI, HMCIOJb30BaTh METPUYECKHE €IUHUIIBI

KpyTa»
U3MEPEHUS JUIMHBI U TUIOLIAH.
Hcnoab3oBaTh NpudJINKEHHOE U3MEPEHNeE JITTUH U
TUIOMIACH Ha KieTdyaTor Oymare, MpuOMmKEHHOE U3MEpPEHNE
JUIMHBI OKPY>KHOCTH, IIJIOIIAAN KpyTra
[TonoxurenbHbIE U 40 Llensle uncna. IIpuBoaAMTH NpUMeEPBI UCIIOIB30BAHKS B PEAIbHOM KU3HU
OTpHUIIATEIIFHBIC YHCIIA Monynb uncia, IIOJIOXKUTENIBHBIX M OTPULATENBbHBIX yrces. M300paxkaTh
reoMeTpUYECKast LIEJIBIE YKCIIA, ITOJIOKUTENbHBIE U OTPULIATEIIbHBIC YUCIIA
MHTCpHpCTanus TOYKaMH HA YHCIIOBOM IIPSAMON, MCIIOJIb30BATh YUCIIOBYIO
Monyss. Hucnosere npsMyto a7 cpaBHeHus yncen. [IpuMeHaTh mpaBuiia
TIPOMEKYTKH. CpaBHEHMS, YHOPSAA0YMBATH LIEJIbIEC YNCIIA; HAXOAUTH
ITonoxwurenbHbIE U
MOZYJIb YUCJIA.
OTPHULIATEIIbHBIE

DopMyIMPOBATH NPABUJIA BEIYUCIICHUS C
MOJIOKUTEIIBHBIMU U OTPULIATENIbHBIMYA YUCJIAMU, HAXOAUTh
3HAYEHHUS YKCIIOBBIX BBIPAXKECHUH, COAEPKAIIUX JECUCTBUSA C

yucna. CpaBHEHUE
MOJIOKUTENbHBIX U

OTPHIATETbHBIX
ce HOJIOKUTENBHBIMU M OTPULIATEIbHBIMU YHCIAMHU.
qrCel. .
IIpuMeHATH CBOICTBA CIIOXKEHUSI U YMHOXKEHUS JUISI
Apudmernueckue

. npeoOpa3zoBaHusl CyMM U MPOU3BEACHUI
JNEUCTBUS C

IIOJI0KUTEIbHBIMHA
U OTPULIATEILHBIMU
YHCJIaMH.

Pemenne TEKCTOBBIX
3a11a4
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[IpencraBnenue qaHHBIX 6 [IpsamoyronpHas OO0BSICHATH U MJJIIOCTPHUPOBATH MOHATHE MIPSIMOYTOJIBHOM

CHUCTEMA KOOpPJIMHAT CHUCTEMBI KOOPAMHAT Ha IIJIOCKOCTH, UCIIOJIb30BATh
Ha IJIOCKOCTH. TEPMHUHOJIOTHUIO; CTPOUTHL HA KOOPAUHATHOU IJIOCKOCTH
Koopnunater Touku TOYKHU U (PUTYPHI 1O 3aJaHHBIM KOOpAMHATAM, HAXOAUTh
Ha IJIOCKOCTH, KOOpAUHATHI TOYEK.
abemmcea n Yurarh CTONOYATHEIE W KPYrOBHIE JHATPAMMEL
OpIMHATA.

HHTEPNPETUPOBATH JaHHBIC; CTPOUTH CTOJI0UATHIE
CronbuaTeie u

nuarpammMbl. Ucnmosib3o0BaTh HH(pOPMAIIHMIO,
KpYTrOBbIE
JArpaMMEBL. MPEICTABICHHYIO B TAOIHIIaX, HA AUArpaMMax Jijisl PEIICHUS
IMpakTHyeckas TEKCTOBBIX 33Ja4 U 3a7a4 U3 PEAIbHON KU3HU
pabota
«IlocTpoenue
JarpaMmmy.

Penrenne TEKCTOBBIX
3a/1a4, COJIePIKAIINX
JTAHHEBIE,
IIpPE/ICTaBIICHHBIC B
TaOIHUIIaX U Ha
aarpaMMax
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HarusimHast reomeTpus. 9 TIpSMOYTObHBIHA Pacno3naBaTthb Ha yepTexax, pUCyHKaX, OMUCHIBATH
Ourypsl B IpoOCTPAHCTBE napasuiesIeIes, nupamMuay, Ipu3My, MAIUHIP, KOHYC, I1ap, H300pakaTh UX
KyO, Ipu3Ma, OT PYKH, MOJIEJTUPOBATH W3 OyMaru, riiacTUIINHA, TTPOBOJIOKH
nupaMua, KOHYC, u 1p. [IpuBoAUTH MpUMeEPBI 0OBEKTOB OKPYIKAIOIIETO MHUPA,
HUJIUHAD, IIap 1 uMeromux (GOpMbI HA3BAHHBIX TEll.
chepa. Hcnob30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TPaHb,
Hsobpasenne OCHOBaHME, BHICOTA, PAJIUYC U TUAMETP, Pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢buryp. [Ipumepnl
pa3BEPTOK
MHOTOTPaHHHKOB,
UWINHAPA U KOHYCA.
[Ipaktruueckas pabora
«Co3nanue monenei
POCTPAHCTBEHHBIX
buryp».

Ilonstrne 00BEMA;
SMHUITBI N3MEPCHHSI
o0BéMa. OO0BEM
IPSIMOYTOJILHOTO
napayyieenurea,
Ky0a, popmyiibl
o0béMa

N3yuartp, UCTIOIB3YS IKCIIEPUMEHT, HAOIIO/IEHUE, U3MEpPEHUE,
MOJEJIIMPOBAHUE, B TOM YHCIJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA HA3BAaHHBIX TEJ, BLIAABJIATH CXOJCTBA U PA3JINYUSA:
MEXK 1y TIUPAMUION U PU3MOU; MEXKIY HWJIMHAPOM, KOHYCOM
Y IIapPOM.

Pacno3naBath pa3BEpTKU Napauienenunesaa, Kyoa, mpu3Msl,
MAPAMUJBI, KOHYCA, LWIMHIPA; KOHCTPYMPOBATH JaHHbBIC
TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH.

Co3naBaTh MOJAeM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, MJIACTUIIMHA U JIp.)

HN3mepsaTs Ha MoaessiX: ITUHBI pEOEp MHOTOTPAaHHUKOB,
JUaMeTp 1apa.

BeiBoauth popmysry 00bEMa NPIMOYTOIBHOTO
napajuiesienunea.

Boruncasats no ¢popmysnam: 00bEM IPSIMOYTOJIBHOTO
napajienenuneaa, Kyoa; uCIojib30BaTh €IMHUAIIBI U3MEPECHUS

00BEMa; BBIYUCIATH O0BEMBI TEII, COCTABJIICHHBIX U3 KYOOB,
napajuIeJICIUIS/IOB; peliaTh 3aa4 ¢ peaJbHBIMU JJAHHBIMH
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ITosropenue, 060bmeHu e, 20 BbI4uCJIATH 3HAUCHUS BBIPAKEHUH, COJIEPKALLUX

IToBTOpEHNE
OCHOBHBIX ITOHSITUHN U
METOA0B KypcoB 5 U 6
KJIaCCOB, 0000IIEHUE
1 CUCTEMaTHU3aIlus
3HaHUU

CHCTCMATH3ALNA HaTypaJIbHBIE, LEIIBIE, [IOJIOKUTEIILHBIE U OTPULIATEIIbHEIE

4yucia, OOBIKHOBEHHBIE U ACCATUYHBIE APOOH, BBITIOIHATh
npeoOpa3oBaHUs YHUCEI U BHIPAKESHUIM.

Bpi0upaTh cnocod CpaBHEHHS YKCEJN, BHIUUCICHHM,
NMPUMEHSITh CBOMCTBA apuU(METHUYCCKUX JICHUCTBUI
JUTSL pAallMOHATN3a1MY BEIYMCIICHUH.

Pemats 3agaum u3 peaqbHOM )KU3HU, IPUMEHATH
MaTeMaTHuyecKkue 3HAHMS IS PEIICHUS 3a/1a4 U3 APYTUX
PEAMETOB.

Pematrs 3agaum pasHbIMH  CHOCO0aMHM, CPABHHMBATD,
BbIOMPATH CNOCOOBI PEIICHUS 331aUH.

OcymecTBJIATH CAMOKOHTPOJIb BBITOIHSAEMBIX ICUCTBUM U
CaMONPOBEPKY PE3yJIbTAaTa BBIYUCIECHUN

OBIIEE KOJIMYECTBO 170
YACOB I10
[TPOI'PAMME
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PEJEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA»
B 7-9 KITACCAX

IMNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sIBASIETCSl OTHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro 0O0pa30BaHuUs:
OHa O0eCreYnBaeT M3Y4YCHHUE APYTUX TUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHHUTAPHOTO LIUKJIOB, €€ OCBOEHNE HEOOXO0IMMO JIsl TPOJIOJKEHUS 00pa30BaHUs U B
NOBCEAHEBHOM >kM3HU. Pa3zButHe y O0OydaromMXCSd HAyYHBIX MPEACTaBICHUN O
MPOUCXOXKJECHUM M CYIIHOCTH aireOpanyeckux aOCTpakiui, CIoco0e OTpakeHUs
MaTeMaTH4YeCKOM HAayKOM SBJICHMM M MPOIECCOB B MPUPOJIE U OOIIECTBE, POJIH
MaTEMaTUYECKOT0 MOJEIMPOBAHUS B HAYYHOM IO3HAHMM U B MPAKTHKE CIIOCOOCTBYET
(OpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMSI U KAYECTB MBIILIECHUS, HEOOXOAUMBIX TS
ajanTalii B COBpPEMEHHOM IudpoBoM oO1ecTBe. M3ydeHue anreOpbl oOecrieunBaeT
pa3BUTHE yMEHHUs HaOII0JaTh, CpPaBHHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILIUICHHS, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
NEUCTBUSL M BBIBOABI, (OpMYNHpOBaTh yTBepxkAeHUs. OcCBOeHHE Kypca aiureOpsbl
oOecrieuynBaeT pa3BUTUE JIOTMUECKOTO MBIIUICHUS OOYYalOIIMXCSA: OHM HCIOJIBb3YIOT
NENYKTUBHbIE M WHAYKTHBHBIE pacCyXAeHHUs, 0000IlIeHHne U KOHKPETH3ALHUIO,
abctparupoBanue u aHanoruro. O0yueHue anreOpe npenoiaraeT 3HaYuTeNbHbI 00bEM
CaMOCTOATENLHON JIEATETLHOCTH 00YYaloUUXCsl, MOATOMY CAMOCTOSITEIbHOE PEIlICHUE
3a/1a4 SBJSETCS peann3alueit JesiTeIbHOCTHOTO MIPUHITUIIA O0yUCHHUS.

B cTtpykType mporpammbl y4eOHOTO Kypca «AnreOpa» aisi OCHOBHOTO OOIIEro
o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOJUYECKUE JIMHUH:
«Hucna v BBIYUCIIEHUY, K AITeOpandeCcKUe BHIPAXKEHU, «Y paBHEHUS U HEPABEHCTBAY,
«Dynkiuny». Kaxaas u3z 3Tux cojepKarebHO-METOAMUYECKUX JTUHUNA pa3BUBAETCA Ha
NPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aUMOJCHCTBYS ¢ IPYTMMHU €ro JUHUsIMHU. B
X0JIe U3y4YEeHHs] Y4eOHOro Kypca OOydaroIMMCs MNPUXOAUTCA JOTUYECKU PACCYXAATh,
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK. B CBS3W ¢ ATUM B mOporpammy
yueOHOT0 Kypca « Ainredpa» BKIIOUEHbBI HEKOTOPbIE OCHOBBI JIOTUKHU, IPECTABICHHBIE BO
BCEX OCHOBHBIX pa3Jlelax MaTeMaTUYeCKOro o00pa3oBaHUSI U CIIOCOOCTBYIOIIHE
OBJIAJICHHUIO OOYYarOUIMMHUCS OCHOB YHHBEpPCAJbHOIO MAaTEMAaTHUYECKOrO  SI3bIKA.
ConeprkaTeabHON U CTPYKTYPHOU OCOOCHHOCTHIO YU4EOHOT0 Kypca « AnreOpay siBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Cognepsxkanue TuHUN «YucCia U BBIUUCICHUS CIIYKUT OCHOBOM JIJisl JTaJIbHEUIIIETO
U3y4yeHHUs] MaTeMaTHKH, CIOCOOCTBYET pAa3BUTHIO y OOYy4YaroluXcs JIOTHYECKOTro
MBIIIJIEHUSI, (OPMUPOBAHUIO yMEHHS TOJB30BAThCS  aNTOPUTMAMHU, a TaKkKe
NPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX JIi TOBCEAHEBHOM IKU3HH.
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Pa3Butre moHsATHS O YKCIie HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI CBS3aHO C
palMoOHANBHBIMA U UPPALMOHATLHBIMU YUCIaMH, (HOPMUPOBAHUEM MPEJICTABICHUNA O
JIEUCTBUTEIHLHOM YHCIIE. 3aBEpPIICHNE OCBOCHUS YMCIOBOM IMHUY OTHECEHO K CPEIHEMY
o01emMy 00pa30BaHMIO.

Cogepxanve NByX anre0OpanuecKux JIMHUA — «AJreOpandecKue BBIPOKCHHUS» U
«YpaBHEHHSI Y HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHHIO Yy OOyYaAIOIIMXCS
MaTEMaTHYECKOTO armapara, HeOOXOAMMOTO TS PEIICHUS 33]1a4 MAaTEMaTHUKH, CMEKHBIX
IpPEeAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOrO OOIIETO
oOpa3oBaHus YYCOHBIM MaTepuai TPYMIHPYETCS BOKPYT PalMOHATBHBIX BBIPAKCHUH.
Anrebpa JEMOHCTPUPYET 3HAYCHUE MATEMATHKU KAk S3blKa JJIg TOCTPOCHUS
MaTeMaTHYEeCKUX MOJIEJICH, OMKUCcaHus MPOILECCOB U SIBJICHUN peanbHOoro mupa. B 3aiaun
oOydeHwus anreOpe BXOAIT TakKe TaTbHEUIIee Pa3BUTHE aITOPUTMHYECKOTO MBITIICHHUS,
HEOOXOJUMOI0, B YAaCTHOCTH, [JII OCBOCHHUSI Kypca HH(POPMATUKH, W OBJIAJICHHE
HaBBIKAMH  JICTYKTUBHBIX paccyxiacHuil. IIpeoOpa3oBaHue CHMBOJBHBIX (opM
CIIOCOOCTBYET  pPa3BUTHIO  BOOOpaKEHHUs, CIOCOOHOCTEH K  MaTeMaTU4YeCKOMY
TBOPYECCTBY.

Copnepxxanve (QyHKIIMOHAIBHO-TPA(PUUECKON JMHUM HaIEIEHO Ha TMOJIy4YeHUe
00y4JaroImMMUMHCS 3HAHUK 0 (PYHKIMSIX KaK BaXKHEHUIIICH MaTeMaTHUYCCKON MOJETH IS
OMHCAHUSI U WCCICIOBAHUS Pa3HOOOpPA3HBIX MPOIECCOB W SBICHUNA B TPUPOJE U
obmectBe. M3ydenne marepuana CrocoOCTBYET Pa3BUTHUIO Y OOYUAIOIIMXCS YMEHUS
WCIIOJIb30BaTh PA3JIMYHbBIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMAaTHUKH — CIIOBECHBIC,
CUMBOJIMYECKHE, TpaduuecKkre, BHOCUT BKJIA B JOPMUPOBAHUE TIPEACTABICHHUA O POJIU
MaTEMaTUKH B PA3BUTUU ITUBUIN3AINHA U KYJIbTYPHI.

CornacHo yyeOHOMY IulaHy B 7-9 Kilaccax m3ydaeTcsl yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJIEAYIOIIME OCHOBHBIE paslienbl coaepxkaHus: «Yucna
BBIYUCIICHUS», «ANreOpandeckue BBIPOKECHUS», «YPAaBHCHUS U HEPaBEHCTBAY,
«DYyHKIHAWY.

OO6miee 4YKMCIIO YacoB, PEKOMEHIOBAHHBIX JUISI M3Y4YeHUS Y4eOHOTO Kypca
«Anrebpay, — 306 yacoB: B 7 kiacce — 102 gaca (3 yaca B Hezeno), B 8 kinacce — 102
yaca (3 Jaca B Heieno), B 9 kinacce — 102 yaca (3 yaca B He/IeI0).

COJAEPKAHUE OBYUYEHUA

7 KITACC Yuciia v BBIYMCICHUSA

Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIC, ITEPEX01 OT OJJHOU POpMBI 3anucu Apoodeit k
npyroil. IloHATHE palMOHaIBbHOrO 4YHUCHA, 3alldCh, CPABHEHUE, YIOPSIAOYMBAHUE
panMoHaNbHBIX yuced. Apudmernueckue IEHCTBUA C PAIMOHAIBHBIMU YHUCIAMHU.
Pemienue 3amay u3 peanbHON MPaKTUKKU HA YaCTH, HA IPOOH.

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMUCHIO 45

YOV "LWWKOJIA "YCMAHMA", ®atbixoB Vnbcyp MynnaHyposudy, ANPEKTOP 09.02.24 10:55 (MSK) CepTudmkar 01606AAD000BB07FBF4B609D22C5113D21




®denepanbHas padodas nmporpamma | Marematuka. 5—9 kimaccel (0a30BbIi ypOBEHB)

CremeHb C HaTypalbHBIM [IOKa3aTeJeM: OMpenesieHue, MpeoOpa3oBaHUe
BBIPOKCHUI HA OCHOBE OMPEICICHHS, 3aluCh OONBIIMX YHcend. [IporeHThl, 3amuch
IPOLIEHTOB B BHJIE JApOoOM W JApoOM B BUAEC MPOIEHTOB. TpuW OCHOBHBIC 3a/Jaud Ha
IIPOLICHTHI, PEIICHUE 3a7a4 U3 PEAIbHOM ITPAKTUKHU.

[IpumeHeHne NMPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOYKHUTEIU HATYpaJbHBIX
YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE NpAMas U oOpaTHAsi IPONOPLHUOHATBHOCTH.
AJiredpandecKkue BbIPaKeHHU S

IlepemeHHbIE, YUCIOBOE 3HAYECHUE BBIPAXKEHUS C IEpPEMEHHOW. JlomycTumeble
3HaueHUs TepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXIY BEJIWYMHAMU B BHJIE
dopmynbl. Beruncnenuss nmo ¢opmynam. I[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUM,
TOJIECTBEHHO PAaBHBIE BbIpAXKEHUS, IIPaBUIIa TPeoOpa30BaHus CYMM M MPOU3BEICHUI,
IpaBUJIa PACKPBITUS CKOOOK U IIPUBEIEHUS OTOOHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYypaJIbHBIM I10KA3aTEIIEM.

Opnounensl u MHorowieHbl. CrerneHb MHorowieHa. CroKeHHE, BBIYMTAHUE,
YMHOKE€HHE MHOTOWICHOB. POpMYIbl COKPAIIEHHOIO YMHOXEHHUSA: KBAJApaT CyMMBbI U
KBazpaT pa3zHocTu. PopMyna pasHOCTH KBaApaToB. Pas3nokeHne MHOrOYJIEHOB Ha
MHOKHTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHUE, KOpPEeHb YypaBHEHHMs, TMpaBuia npeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWJIBHOCTb YPAaBHEHUH.

JInHeHOe ypaBHEHHUE C OJTHOU IEPEMEHHOM, YUCII0 KOPHEN JIMHEUHOTO YPaBHEHUS,
peuieHUe JMHENHBIX ypaBHeHUH. COCTaBiI€HHWE YPAaBHEHUH II0 YCIOBHIO 3a/ay.
Pemienue TeKCTOBBIX 3a/1a4 ¢ IOMOLIBIO YPABHEHUM.

JIuneliHOe ypaBHEHUE C JABYMs I€peMEHHbIMM U ero rpaduk. Cucrema aByX
JUHEWHBIX YPAaBHEHUH C IBYMs NepeMEHHbIMU. Pelienue cuctem ypaBHEHHUM criocooom
IOACTaHOBKHU. [Iprmepsl perieHns TEKCTOBBIX 3a/1a4 ¢ IIOMOIIbIO CUCTEM YPaBHEHUH.

DOYyHKIMH

Koopannara Touku Ha npsiMoid. YucnoBeie IpoMexyTKU. PaccTosiHne Mexay n1ByMs
TOYKAMU KOOPJIUHATHOM MPAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcmucca U opAMHATA TOYKU
Ha KOOPAMHATHOM MIOCKOCTH. [IpuMepsl rpadukoB, 3agaHHbIX QopMynamu. UTeHue
rpadukoB peanbHbIx 3aBucumocteld. [lonsarue ¢pynkuuu. I'padpux Gynkuuu. CpoiicTBa
bynkuui. Jlunelinas Qynkuus, e€ rpaduk. I'paduk dynkuuun y = |x|. ['padpuueckoe
pelLICHUE JTMHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUH.
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8 KJIACC YucJa 1 BbIYHCJIEHUA

KBanpatnsiii kopenb u3 uucia. [lonstue o0 uppanuoHagibHOM uuciie. JlecsaTuaabie
NpUOIIDKEHUST UppallMoHANbHBIX yuced. CBolicTBa apuMeTHYecKuX KBaJpaTHBIX
KOpHEH U UX IPUMEHEHHE K MPe0Opa30BaHUIO YUCITOBBIX BBIPAKCHUN U BEIYUCIICHUSM.
JleCTBUTEIbHBIC YHCIIA.

CreneHb ¢ UenbIM MoKaszaTeneM U €€ cBoiicTBa. CTaHaapTHAs 3allUCh YUCTIA.

AsiredOpanyecKkue BbIpPasKeHU

KBazparHbiii TpEXWIECH, pa3I0AKEHUE KBAPATHOIO TPEXUIICHA HA MHOKUTENU.

AnrebOpandeckast 1podb. OCHOBHOE CBOMCTBO anreOpandeckoit apoou. CroxeHue,
BBIYMTAHNE, YMHOXKEHUE, JIeJICHUE alNreOpandeckux apooeit. ParimoHanbHbie BRIpaKEHUS
U UX npeoOpa3oBaHue.

YpaBHeHUs] U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opmyna KOpHEH KBaIpaTHOTO ypaBHEHHUA. Teopema
Buera. Pemienne ypaBHeHUM, CBOAAIIMXCS K JIMHEMHBIM W KBaApaTHbIM. lIpocrenmme
IpOOHO-pallMOHANIbHBIE YPAaBHEHUS.

I'paduueckass mHTEpnpeTanus ypaBHEHHH C JBYMsI MNEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMH. [ [puMepsl penieHus cucTeM HETMHEUHBIX
YPaBHEHUU C IByMs IEPEMECHHBIMU.

Pemienre TeKCTOBBIX 3aa4 anredOpanyeckum CrocoOoM.

UucnoBble HEpaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOW.
PaBHOCHUIBHOCTD HEpaBEHCTB. JINHENHBIE HEPABEHCTBA C OJIHOM nepeMeHHON. CHUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM.

DOyHKUMH

[Tonsitue dynkumn. OOIACTh OMpENEIeHUST U MHOMXECTBO 3HAYEHUW (PYHKITUU.
Crioco0Onl 3a1anust QyHKIHI.

I'padux pynkunn. Urenue cBoicTB PpyHkimu no e€ rpaduky. [Ipumepsl rpaduxos
(GyHKIMIA, OTpaKAIOIINX peajbHbIe MPOIECCHI.

OyHKIIMHY, OMUCHIBAIOIINE MPSMYIO U 00paTHYIO MPOTIOPIIMOHAIBHBIE 3aBUCIMOCTH,
ux rpaduku. OyHKIIN Y Xy =,y Y=|x|. I'paduueckoe perieHne ypaBHCHHMA
Y CUCTEM YpaBHEHUM.

9 KJIACC YucJia 1 BbIYHCJIEHUA

PanmonanpHble 4Kclia, HppalMOHAJIbHBIE 4YHCJIA, KOHEYHbIE U OECKOHEUHBIC
JeCATUYHbIC TpoOu. MHOXKECTBO JACHCTBUTEIIHLHBIX YUCEII, JEHCTBUTEIBHBIC YUCIa KaK
OECKOHEUYHBbIE JEeCATUYHBIE IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOECTBOM JICUCTBUTEIBHBIX YHCE U KOOPJUHATHON MPSMOM.
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CpaBHeHHE  JIEHCTBUTENIbHBIX  4HCeN, apu(MeTHYeCKHe JeHCTBUS C
JNEHCTBUTEIILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpY’KaIOLIEro MHpa, AJIUTEIBHOCTh IMPOIECCOB B
OKPYXKaIOILEM MUPE.

[TpubamxEHHOE 3HAUEHNE BEIIMUMHBI, TOUHOCTH MPUOIMKeHus1. OKpYIJIEHUE YnCeT.
[Ipukuaka n oneHKa pe3yabTaTOB BHIYMCICHUMN.

YpaBHeHUs] U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHeHUH, CBOIAIIMXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PemeHne ypaBHEHHM, CBOASIIUMXCA K KBAaJAPATHBIM.
bukBagpatHoe ypaBHeHue. lIpumepbl pelieHuss ypaBHEHUW TPETbEW W UYETBEPTOU
CTEIIEHEU Pa3JI0KEHUEM HA MHOKUTEIIN.

Pewienne npoOHO-pallMOHANBHBIX YpaBHEHUW. PerieHwe TEKCTOBBIX —3ajay
anreObpanyecKkuM METOJIOM.

VYpaBHeHue ¢ IByMs IEpEMEHHBIMU U €T0 Ipaduk. Pemenne cucteM IByX JIMHEMHBIX
YPaBHEHUW C JBYMSl IEPEMEHHBIMHU. PellleHHe CHCTEM ABYX YpPaBHEHUW, OJHO U3
KOTOPBIX JINHEWHOE, a Ipyroe — BTOpou creneHu. ['paduyeckast uHTEprpeTanys CUCTEMbI
YPaBHEHHUM C IBYyMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1au alnredpandeckum crocoooMm.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB ¢ OJIHOM mepemeHHoN. KBanpaTHbie HepaBeHcTBa. ['paduueckast
WHTEPIIPETALIAS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMU.

DOyHKIMU
KBanpatuunas ¢pyHkius, e€ rpaduk u cpoiicta. [Tapabosia, KoOOpAMHATH BEPIITHHBI
napadoJibl, 0Cb CHMMETPHUHU MapadoJIbl.

*
Tpaduxu byskuuit: 7 kx, y=hx+b y=7,y= 3y =x, y=|x| "

WX CBOMCTBA.

YuciioBbIE IOCIE10BATENBLHOCTH U MIPOrPecCUn

[loHsiTHE 4YMCIIOBOM  MOCIENOBATEIBHOCTH. 3aJaHHE  II0CJIEA0BATEIbHOCTH
peKyppeHTHO# dhopmyoi u Gopmysoit N-ro wieHa.

Apudmernueckas u reomeTrpuueckas mnporpeccun. DopMmynsl N-TO  WieHa
apu(PMETUUECKON U T€OMETPUUECKON MPOrPECCUi, CYMMBI MEPBBIX N YIEHOB.

N300pakeHne 4ieHOB apu(PMETUUECKOW U T€OMETPUUECKON MPOrpeccuii TouKaMu
Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIOHEHUUAIbHBINM pocT. CIOXKHBIC
IIPOLIEHTHI.

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMUCHIO 48
YOV "LUKOJIA "YCMAHMSA", datbixos Unbcyp MynnaHyposuy, IMPEKTOP  09.02.24 10:55 (MSK)  Ceptudmkar 01606AAD000BBO7FBF4B609D22C5113D21




®denepanbHas padboyas nporpamma | Matematuka. 5—9 kiaccol (0a30BbIid YPOBEHb)

INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yabTATHI OCBOCHHUS MPOTPAMMBI Y4EOHOTO Kypca K KOHILY
o0yueHus B 7 kiaacce: Uucsia v BbIYMCIEHHST

BrInonHsTh, coueTas yCTHbIE M TMCbMEHHbBIE MPUEMBI, apruMETHIECKUE IEHCTBUS
C palMOHaJIbHBIMU YUCJIAMHU.

HaxonuTe 3Ha4eHUs1 YUCTOBBIX BBIPAXKEHUHN, MPUMEHATh Pa3HOOOpa3HbIe CIIOCOObI
¥ PUEMBI BBIYUCIICHUS 3HAYCHHUH JPOOHBIX BRIPAKEHUMN, COJACPIKAIUX OOBIKHOBEHHBIC
U JICCATUYHBIC JPOOH.

[lepexoauTh OT OmHOW (OPMBI 3amUCH dYHCEN K Jpyroil (mpeoOpa3oBBHIBATH
JECATUIHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JECATUUHYIO IpOOB).

CpaBHUBATH U YIOPSIOUYNBATH PAllUOHAIIbHBIC YUCIIA.

OKpyrJisTh Yucia.

BpInoONHATE NPUKUAKY M OLEHKY pe3yJibTaTa BBIYMCICHHUM, OLEHKY 3HA4YEHUU
YUCJIOBBIX BBIPAKEHUN. BBINOIHATH JEHUCTBHS CO CTENEHSIMU C HaTypaJbHBIMU
MTOKA3aTENSIMH.

[IpuMmeHAT, NpPHU3HAKH ACITUMOCTH, PA3JIOKECHUE HA MHOMKUTEIW HATYpaJbHBIX
YUCElL.

PemaTte npakTHKO-OpUEHTUPOBAHHBIE 3a]a4H, CBSI3aHHBIE C OTHOLICHUEM BEJINYHH,
MPONOPIMOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabTaThl PEMICHUS 3a4a4 ¢ YYETOM OTPAaHUYEHHI, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJredOpanveckue BbIpaKeHU s

Hcmonp30BaTh alreOpandecKylo TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
IPOIECCEe OCBOCHHSI YIeOHOTO MaTepuara.

Haxomute 3HaueHusi OyKBEHHBIX BBIPAXXEHUW TPU 3aJ@HHBIX 3HAYCHUAX
NIEPEMEHHBIX.

BrimonHaTh TpeoOpa3oBaHUsl IEJOT0 BBIPAXKEHUS B MHOTOWICH IMPUBEICHUEM
MOJIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BhITIOTHATS YMHOXKEHHE OJHOUYICHA HA MHOTOWICH U MHOTOWICHAa HA MHOTOYJIEH,
IPUMEHSTH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyIecTBIATh Pa3l0oKeHHE MHOTOYJICHOB HA MHOYKUTEH C TIOMOIIIbIO BEIHECEHUS
3a CKOOKH O0IIIET0 MHOKHTEJIS, TPYIITHUPOBKY ClIaraeMbIX, IPUMEHEHHS (GOpMYIT
COKpPALLEHHOI'O YMHOXKEHHS.

[TpumensaTs mpeoOpa3oBaHUsT MHOTOYJICHOB IS PEIICHUS PA3IMYHBIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MPEMETOB, U3 PeaTbHON IPAKTHKH.
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Hcnonb30BaTh CBOMCTBA CTEIEHEHM C HATypPAIbHBIMHU ITOKA3aTEJISIMU JU1sL
npeoOpa3oBaHUs BRIPAKCHUN. Y paBHEHUsI M HEPABEHCTBA

Pemars nuHENHBIE YpaBHEHUS ¢ OJHON NEPEMEHHOM, IPUMEHSS IIPaBUJIa IIEPEX01a
OT MCXOIHOI'O0 YpaBHEHUs K PaBHOCWIBHOMY eMy. IIpoBepsaTh, sBiISETCS U YUCIIO
KOPHEM ypaBHEHUS.

[IpumensaTe rpaduyeckre METOJbl MPU PEUICHUH JUHEWHBIX YpPaBHEHUHW M HX
CUCTEM.

[TonGupath mpuMepHI ap YUCell, ABIAIOLUXCS PEIICHUEM JTMHEHHOTIO YpaBHEHUS C
JIBYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUJIOCKOCTH TpauK JMHEWHOTO YPaBHEHHS C ABYMs
epEMEHHBIMHU, MOJIb3YACH IPapuKOM, IPUBOJUTH IPUMEPHI PEIICHUs YPaBHEHUS.

Pemars cucteMbl 1ByX JIMHEMHBIX YPABHEHUH C IBYMS IEPEMEHHBIMH, B TOM YUCJIE
rpaduyecku.

CocTaBisITh U pemaTh JIMHEMHOE YPABHEHNE WU CUCTEMY JTMHEWHBIX YPAaBHEHH 110
YCIOBUIO 3aJayd, WHTEPIPETUPOBATL B COOTBETCTBUM C€ KOHTEKCTOM 3aJa4u
IIOJIy4YECHHBIN pe3yJbTar.

DyHKIMHA

N300paxkath Ha KOOPAUHATHOM MPSIMOM TOYKU, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpAMHATAM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3aIUCHIBATh YUCIOBbIE IPOMEKYTKH Ha
anreOpandeckoM S3bIKe.

OTmeuaTh B KOOPIAUHATHOM IIIOCKOCTH TOYKH M0 3aJaHHBIM KOOPAWHATAM, CTPOUTh
rpaduku TMHEHHBIX QyHKUKUA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceIBaTh ¢ TOMOIIBIO PYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEXK/Ty BETMUNHAMMU:
CKOPOCTh, BpPEMsl, pacCTOSIHHE, II€Ha, KOJMYECTBO, CTOMMOCTH, MPOU3BOAUTEIHHOCTS,
BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 TMpeACTaBlIeHHWs U aHauu3a WH(opMmaIuwy,
U3BJICKAaTh U UHTEPIPETUPOBATh MHYOPMALMIO U3 I'paUKOB peaNbHBIX MPOIECCOB U
3aBUCHMOCTEM.

[IpenmeTHble pe3ynbTaThl OCBOCHUS MPOTrpaMMbl y4eOHOro Kypca K KOHILY
o0yueHus B 8 kiacce:

Yuciia v BbIYUCTICHUS

Hcnonb30BaTh HadallbHBIE MPEACTABICHUS O MHOXECTBE JEHMCTBUTEIBHBIX YUCEI
JUISE CpaBHEHHS, OKPYIJICHHsS] M BBIYMCICHUN, W300pakaTh JCWCTBUTENbHBIC YHCIIA
TOYKAMU HAa KOOPJAUHATHOU MPSIMOMU.
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[IpumensaTe TOHATHE apU(PMETUYECKOTO  KBaJpaTHOrO  KOPHS, HAXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJb3yd IMpPU HEOOXOJMMOCTH KaJbKYJISTOp, BBIMOIHSATH
npeoOpa3oBaHusl BBIPAKECHUM, COIEpKAIINX KBaJIpaTHbIe KOPHHU, UCIIOJIb3Ysl CBOMCTBA
KOpHEM.

Hcnonb3oBaTh 3anucu OOJBIIUX U MAJIBIX YUCET C TOMOIIBIO AECATUYHBIX ApoOei
u crernenet uncia 10. Anredpanyeckue BbIpaskeHHUs

HpI/IMeHﬂTB IIOHATHUC CTCIICHHN C LCJIBIM ITOKAa3aTCJICM, BBIIIOJTHATD Hp606paBOBaHI/I${
BI)Ipa)KCHI/If/'I, CoACPpKaAMMUX CTCIICHU C LCJIBIM ITOKA3aTCIICM.

BbINONHATE TOXAECTBEHHbIE NPEOOpPa30BaHUsl PALMOHAIBHBIX BBIPAKEHUN  Ha
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOYWIEHAMH U aJIr€OpanyecKUMH IPOOSIMH.

PaCKJIaI[I)IBaTB KBaﬂpaTHBIﬁ TpéX‘IJICH Ha MHOKHUTCIJIN.

[IpumensaTes nmpeoOpa3oBaHMs BBIPAKEHUN U1 PELICHUS PA3IUYHBIX 337ad U3
MAaTE€MATHKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHOU IPAKTUKH.

YpaBHeHUsSI U HEPABEHCTBA

Pemare nuHEHHBIE, KBaApaTHbBIE YPaBHEHUS W PAlMOHAIBHBIE YPaBHEHMS,
CBOJAIIMECS K HUM, CHCTEMBI JIByX YPABHEHHH C IBYMs IEPEMEHHBIMH.

IIpoBOAUTE MPOCTEUIINE HCCIECIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMH, B TOM
quciie C TNPUMEHEHHEM TIpaduuecKux TMpeacTaBiIeHU (ycTaHaBIMBaTh, HMMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUHN PELLIEHUs, €CJIU UMEET, TO CKOJIBKO, U IIPOYEE).

[TepexoauTh OT CIOBECHON (hOPMYITHPOBKH 3a7a4H K €€ anreOpandecKo MOJEIH C
MMOMOIIBI0 COCTABJICHUSI YPABHEHUSI WJIA CUCTEMbl YPABHEHUW, UHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 33Ja4M MOJYYEHHBINA PE3yJIbTaT.

[IpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB MAJISI CPABHEHHMS, OLICHKH, pEIlaTh
JIMHEWHbIC HEPaBEHCTBA C OJIHOM MEPEMEHHOM M WX CHUCTEMBbl, JlaBaTh rpadUuecKyro
WJUTIOCTPAIMI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMU

[lonumaTh W HCMOIB30BaTh (YHKIMOHAIBHBIE TOHATHA W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUEHHUsI), OINpEACNATh 3HAueHHEe (YHKIUMU 10 3HAYEHUIO
aprymeHTa, OmpeneNsTh cBoWcTBa (yHkIuMU 1o e€ rpaduky. Crpouth rpaduxu

AJIeMEHTApHBIX PYHKIMI BUaa:

* 2 3
= -, y=X =X = Vx, y=|x . .
Y= Y 4 Y= |, ONKCHIBATH CBOWCTBA YUCIOBOU (DYHKIIMU

no e€ rpaduxy.

[IpenmeTHble pe3ynbTaThl OCBOCHUSI MPOTPAMMbl YYEOHOrO Kypca K KOHILY
oOyueHus B 9 kiacce:
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YucJia 1 BLIYUCIEHUS

CpaBHUBATH M YHOPSAOUYNBATH pallMOHAJIBHBIC U HPpaAllMOHAIbHbBIC YHCIIA.

BeinmonHsaTe apudMeTHdeckue IEUCTBUS C pPAllMOHAIBHBIMU YHCIIAMH, COYeTas
YCTHBIE W TMCbMEHHBIE TPHUEMBI, BBINOJHATh BBIYMCIEHHUS C HPPALMOHATIbHBIMU
JHCIIaMH.

Haxonuth 3HaueHUsi CTENEHEW C UENbIMH MOKAa3aTeNIMU M KOPHEW, BBIUYHUCIISTH
3HAYEHUS YUCIIOBBIX BBIPAXKCHUM.

OKpyraarh  J€UCTBUTEIbHBIE YHWCIA, BBINOJHATH MPUKUIKY pe3ysbTara
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate JIMHEVHBIE M KBaJpaTHbBIC yPAaBHEHMS, YPAaBHEHMS, CBOJSINMECS K HUM,
npocTeiiune ApoOHO-paliOHaIbHbIE YPABHEHUSI.

Pemars cucTeMsl IByX JIMHEHHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU U CUCTEMBI
JBYX YPAaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE ABIISICTCS JIMHEUHBIM.

Pemath TeKCTOBbIE 3a7auu alNreOpanvdeckuM CrocoOOM C MOMOIIbIO COCTaBICHHUS
YPaBHEHHUsI WIM CUCTEMBI IBYX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOANTE MpPOCTEUIINE MCCIECIOBAHUS YPABHEHUN W CHCTEM YPABHEHMM, B TOM
YyuCcle C MNPUMEHEHHUEM TIpapUUecKuX MpEeACTaBICHUN (yCTaHaBIMBaTh, UMEET JIH
YpaBHEHHE WJIM CUCTEMA YPAaBHEHUI pEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

Pewiate MHEHbIE HEPABEHCTBA, KBaAPAaTHbIE HEPABEHCTBA, N300paXaTh peLICHUE
HEPABEHCTB Ha YUCJIOBOU MPSIMOM, 3alUCHIBATh PELIEHNE C IOMOIIBIO CUMBOJIOB.

Pemare cucTembl JTMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIKOYAIOIIME
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB Ha YHMCIOBOU
IPSIMOM, 3aIIMCHIBATh PELIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHNUH PA3JIMYHBIX 3a1a4.

DOyHKUNH
Pacnio3naBsatsn (GYHKIIUM ~ U3YYCHHBIX BHUIIOB. IToka3wIBaTh
CXEMaTHUYECKHU PACIOJIOKEHHUE Ha KOOPIMHATHOM IIOCKOCTH rpadukoB (GYHKIUN BUAA:

3aBUCUMOCTH OT 3Ha4€HU K03((PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouts u H300pakaTh CXEMaTHMYECKH TpapuKU KBAJAPATUUYHBIX (YHKIUH,
OINHCHIBATh CBOWCTBA KBAIPATUYHBIX (PYHKIMI 110 X rpaduKaM.

PacroznaBaTh KBaapaTHMuHy0 (QYHKIUIO 10 (opMmyne, MNPUBOAUTH IMPUMEPHI
KBaJPATUYHBIX (PYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPUH.

YucsioBble MOCTE10BATETLHOCTH U MPOTPeCcCH
Pacno3HaBaTh apupMETHUECKYI0 W TEOMETPHUYCCKYIO TPOTPECCHH TPHU Pa3HBIX
crioco0ax 3a1aHusl.
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BhITIONHATH BRIUKMCIECHUS C UCTIOJIb30BaHUEM (POPMYIT N-TO WiieHa apu(hMETUIECKON
Y TEOMETPUUECKOU MPOTrPECCUi, CYMMBI IIEPBBIX N YICHOB.

N300pakath 4IeHBI MOCIECI0BATEIFHOCTH TOYKAMU HA KOOPIUHATHOM ITIOCKOCTH.

Pemate 3agaum, CBSA3aHHBIE C YHMCIOBBIMHU ITOCIIEIOBATENIBLHOCTSIMHU, B TOM YHUCIIE
3a/1au¥ U3 PeaTbHOM KU3HHU (C UCTIOIh30BaHUEM KATBKYJISITOPA, TU(DPOBBIX TEXHOIOTHH).
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TEMATHYECKOE IIVTAHUPOBAHUME

7 KIIACC
HanmenoBanue pasiena KolH4ecTBo OCHOBHOE OcHOBHBIE BUJIBI JEATETLHOCTA 00yYArOITUXCS
(Tembl) Kypca 4acoB COZIEpKaHHE
Uucia 1 BBIYUCIICHUSA. 25 HomsTue CucreMaTu3MpoOBATh U 000ramiaTh 3HAHUA 00
ParronanbHbIC Yncaa PAIHOHATEHOTO OOBIKHOBEHHBIX U JIECITUYHBIX TPOOSX.
qrcna CpaBHUBATh U YNOPSA0YHBATH APOOH, TpeoOpa30BhIBAS
ApubmeTHuecKHe MIPU HEOOXOIUMOCTH JISCATHYHBIC IPOOU B OOBIKHOBEHHEIE,

OOBIKHOBEHHBIE B JICCATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO JIPOOBb.

IIpuMeHATH pa3HooOpa3HbIe CIOCOObI U MPUEMBI
BbIYHCJIEHHUS] 3HAYEHHUI1 JPOOHBIX BbIPAKEeHHIA,
coJiepKamux OOBIKHOBEHHBIC U JIECATHYHBIC TPOOH:
3aMEHSTh IPU HEOOXOAMMOCTHU JIECATUIHYIO APOOhH

JICUCTBUSA C
palMOHAIBHBIMU
yuciamu. CpaBHEHUE,
yHOPSI0YMBAHUE
palMOHAIbHBIX YUCE.

Crenenp C . o
OOBIKHOBEHHOU M OOBIKHOBEHHYIO JCCATUIHOM, TPUBOIUTD
HaTypajlbHbIM N .
BEIpaKEHHE K opMe, Hanbosiee y1I00HO! /TSl BRIYUCIICHUH,
MOKa3aTelIeM.

peoOpa30BbIBATH IPOOHBIEC BHIPAXKEHHS HA YMHOKEHUE U
Pemenne ocHOBHBIX . .
JeNeHUE ACCATUYHBIX Ip0o0eH K JIeHCTBHUAM C IIEIBIMU

3a/1a4 Ha JIpoou, S

IIPOLICHTHI W3
IIpuBoauTH YKCI0BbIe U OYyKBEHHbIC IPUMEPbI CTEIIEHU C

HATypaJbHBIM IOKa3aTeleM, OObICHSS 3HAUEHHUS] OCHOBAHHUS
CTENEHU M MOoKa3aTeis CTENEeHU, HAXOAUTh 3HAUEHUS
cTerneHel Buaa a" (a — mro0oe parmoHaIbHOE YUCIIO, N —
HaTypaJlbHOE YHUCJIO).

pEAIIbHOM MPAKTUKHU.
[Ipu3naku
JEJTUMOCTH,
pa3oXKeHUs Ha
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MHOKHUTETU
HaTypaJbHBIX YHCEIL.

JIOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
YOy "LLKOJIA "YCMAHMUSA", daTbixoB Unbcyp MynnaHyposud, JVUPEKTOP

09.02.24 10:55 (MSK)
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PeannHble IMouuMaTh cMBICT 3ammucH OONBINUX YHUCEN C ITOMOIIBIO

3aBucUMOCTH. IIpsiMast | necsrmunbix npoOeii 1 crerneHel yncna 10, npuMeHsITh UX
u oOpartHasi

MPONOPIHUOHAIIBHOCTH

B peaJbHBIX CUTYyAIUsX.
IIpuMeHATH PU3HAKYU AETUMOCTH, PA3JIOKEHUS Ha
MHOXHUTEIN HATYPaJIbHBIX YHCEIL.

Pemathb 3a7a4um Ha 4acCTH, IPOLICHTHI, MPOTOPIIMH, HA
HaxoXJeHue ApoOu (IIPoLeHTa) OT BEJIMUUHbBI U

BEJIMYMHBI 110 €€ ApoOu (TIPOLIEHTY), Ipodu

(TIpolieHTa), KOTOPBIN COCTaBIsIET OJHA BEIUYMUHA OT
JPYTOM.

IIpuBoauTh, pa3doupPaTh, OLEHUBATH PA3TUIHBIC PEIICHHUS,
3aMKCcH pelIeHUu TeKCTOBBIX 3a/1ay.

PacnozHaBath ¥ 00BSACHATH, ONUPASICh HA ONPEIEICHUS,
IPSIMO IPOMOPIMOHANIbHBIE U 00PaTHO MPONOPIIMOHATIBHBIE
3aBUCUMOCTH M€Ky BEJIMYMHAMU; NIPUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEHN U3 PeaIbHOrO0 MUpPA, U3 APYIUX Y4eOHBIX
MIPEIMETOB.

PemaTh npakTuKO-OpUEHTUPOBAHHBIE 33]]a4U Ha ApOOH,
MPOLICHTHI, NPAMYIO U 0OPATHYIO MTPONOPIIUOHAIBHOCTH,
MPOMOPLIUHU
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AnreOpandeckue 27 ByKBeHHbIE OBaagerb aireOpanyeckoi TEPMUHOJIOTUEN U CUMBOJIMKOMH,
BBIPAKEHUS BbIpAKEHNS NPUMEHSATH €€ B IPOLECCE OCBOCHMS YYEOHOr0 MaTepuaia.
' Haxoaurth 3HaueHus: OYKBEHHBIX BBIPAKECHUN TIPU
[lepemenHsbie.
3a/IaHHBIX 3HAYEHUSX OYKB; BBIIIOIHATH BEIYUCIECHUS 110
Jonyctumslie
bopmynam. BeINOJHATH IPe0OPa30BAHUS LIEIOTO
3HAYCHMUS
BBIPAKEHHSI B MHOT'OYJIEH PHUBEJACHUEM MOJO0OHBIX
EPEMEHHBIX.
ClIaraeMbIX, paCKpbhITHEM CKOOOK. BBINOTHATH YMHOXKEHNE
DOopMyIIbI.

OJHOYJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPKCHUH,
PacKpbBITHE CKOOOK M
MIPUBEICHUE
ITOJIOOHBIX
ciaraembrx. CBolicTBa
CTCIICHU C
HATypaJIbHBIM
MOKa3aTeJIeM.
MHOT04JICHBI.
Cnoxenne,
BBIYMTAHUE,
YMHOKE€HHUE
MHOT'OYJICHOB.
DopMyiisl
COKPAIIEHHOT O
YMHOXEHMUSI.
Pa3noxenue
MHOTOWICHOB Ha
MHO>KHTEIIN

Ha MHOTOWJIEH U MHOTOWIEHA Ha MHOTO4YJIEH, IPUMEHATH
dbopMyIbl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyuecTBIATH Pa3I0KEHUE MHOTOWIEHOB HA MHOKUTEIN
MyTEM BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXKUTES,
npuMeHeHus1 (OpPMyIIbl pa3HOCTH KBaIpaToB, (GOpMYII
COKPAIIEHHOI'O YMHOXKEHUS.

IIpumensaTs peoOpazoBaHre MHOTOWICHOB JIJIsl PEILICHUS
pa3IMYHBIX 3a/a4 U3 MAaTEMAaTUKH, CMEXHBIX IPEIMETOB,
U3 pEATIbHOU IPAKTUKH.

3HAKOMUTBCS C HCTOpHEﬁ Pa3BUTHA MAaTCMATHUKU

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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YpaBHEHUS U HEPABEHCTBA 20

YpaBHeHueE, IpaBuiia Pemarsp mMHEHOE YpaBHEHUE C OJTHOM IIEPEMEHHOM,
npeoOpazoBaHus NPUMEHsAS MPAaBWJIA MIEPEX0/IA OT UCXOJAHOTO YPaBHEHUS K
ypaBHEHUS, paBHOCHJIBHOMY eMy Oouiee nmpoctoro Buja. [IpoBepaTs,
PaBHOCUIIBHOCTh SIBJISIETCS JI1 KOHKPETHOE YHMCJIO0 KOPHEM YPaBHEHHS.
YpaBHEHUH. IlonOupars npuMepsbI NIap YUCEI, ABISIONIUXCS PEIICHUEM

JIuneitHoe ypaBHEeHHe | JUHEHHOIO YPAaBHEHUS C JBYMS IEPEMEHHLIMU.

CTpouTh B KOOPIMHATHON TUIOCKOCTH TpaUK JIMHEHHOTO
C OZIHOM HMEPEMCHHON, | ypappenus ¢ AByMs HepeMEHHBIMU; T0JIb3ysACh IpahHKOM,
pELIEHNUE JTUHENHBIX

ypaBHEeHUM. Penienue

3a71a4 C [IOMOIIBIO

NMPUBOJIUTH NIPUMEPBI PEIICHUS YPABHECHUS.
HaxoauThb pemieHue CUCTEMbI IBYX JJUHEUHBIX YPABHEHUM C

ypaBHeHI/II\/’I ABYM: IICPEMCHHBIMU.

JIunentHOE ypaBHEHUE C
JBYMSI IEPEMEHHBIMHU 1
ero rpaduk. Cucrema
JIBYX JTUHEUHBIX
YPaBHEHUU C IByMS
EPEMEHHBIMH

CocTaBJsATh M pelIaTh YPABHEHUE UJIU CUCTEMY
YPaBHEHHUH I10 YCIOBUIO 3aJ1a4l, UHTEPIIPETUPOBATh B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4¥ ITOJyYECHHBIN
pe3ysbTar

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO 59
YOV "LWWKOJIA "YCMAHMSA", daTbixoB Mnbcyp MynnaHyposuy, AVPEKTOP 09.02.24 10:55 (MSK) CepTudukat 01606AAD000BBO7FBF4B609D22C5113D21




denepanbHas padodas nporpamma | Marematuka. 5—9 kiaccol (0a30BbI YPOBEHB)

Koopaunate! u rpadukwu.
DOyHKINU

24

Koopaunara Toukn Ha
npsaMou. Yucioseie
IIPOMEKYTKHU.
Paccrosnue mexny
JBYMSI TOUKaMHU
KOOPJAWHATHOMN
IPSMOM.
[IpssmoyronbpHas
CHCTEMa KOOpPJIMHAT Ha
IJIOCKOCTH. [Ipumepsl
rpaduKoB, 3aJaHHBIX
dbopmymnamu.

HN300pakaTh Ha KOOPAVMHATHON NPSIMOM TOUYKH,
COOTBETCTBYIOIIME 3aJJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,

MHTEPBAJIbI; 3aMUCHIBATh UX HA AIreOpandyecKoM sI3bIKE.
OTMeuyaTs B KOOPAUHATHOM MJIOCKOCTH TOYKH T10
3aJJaHHBIM KOOpAMHATAM; CTPOUTH IPaUKN HECIOKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (POPMYJIAMH, B TOM YHUCIE C
NOMOIIBIO0 IUPPOBBIX JTabopaTopuii. [IpuMeHATH, H3y4aTh
npenMyIecTBa,

HHTEPHPETUPOBATH rpadUUIeCKUii CIIOcO0 MPEACTABICHUS U
aHaiau3a pa3HooOpa3HOM )KM3HEHHON MH(OPMALIHH.
OcBauBathb NOHATHE (PYHKIMH, OBJIAJIEBATDH
(GYHKIIMOHAIBHOM TEPMHUHOJIOTHEH.

Pacno3naBathb juHelHy0 GyHkmmoo Y = Kkx + b,

Urenue rpagukoB
peasbHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKINH.
I'paduk pyHKIMH.
CaolicTBa pyHKIUH.
JIuneiinas QyHKuMs.
[Toctpoenue rpaduka
JMHEHHON PYHKIUH.
I'padux pynkuun
y=|x]|

ONHUCHIBATHL €€ CBOMCTBA B 3aBHUCMMOCTH OT 3HA4YCHUH
ko3¢ dunrentos K u b.

Crpouts rpaduku nuHeHHON QyHKIUU, QyHKIHUH Y = | X |.
Hcnoab3oBaTh HU(POBBIE pecypchl I MOCTPOSHUS
rpadukoB GYHKIMN U U3YUEHUS X CBOMCTB.

HpI/IBOI[I/ITB IMpUMCPHBI JIMHEWHBIX 3aBUCUMOCTEH B PCaJIbHBIX
Imponecccax U sIBJICHUAX
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[ToBTOpeHue u 00001IeHNE 6 [ToBTOpEHUE BriOupaTh, NpUMEHATH OLIEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX IIOHATHI yuces, BBIYHCICHUH, TpeoOpa3oBaHUl  BBIPAKCHUH,
M METOJIOB Kypca 7 pelLIeHUs] YPaBHEHUN.
Kracca, 0600IIEHHE | OcymecTBAATE CAMOKOHTPOJIb BHIMOTHACMBIX JICHCTRHIA 1
SHaHHH CaMOMPOBEPKY Pe3yJibTaTa BHIYUCICHHM, TPeoOpa30BaHUid,
IIOCTPOEHUM.
PemiaTe 3a7aum U3 peaapbHON )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUS Ul pelIeHUs 3a/1a4 U3 APYTHX
IPEIMETOB.
Pemiate TeKCTOBbIEC 3aJa4HM, CPaBHHMBATb, BbLIOMPATH
CocoObI PEIICHUS 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB I10
[TPOI'PAMME
8 KNIACC
Hammerosanue pasiena  KommaecTso OCHOBHOE OCHOBHBIE BU/IBI I€ATEIHHOCTH 00yUYaIOINXCS
(Tembl) Kypca 4acoB COZIEpKaHHE
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Hwcra v BeIYUCIICHUS. 15 KBaapatHsiit kKopeHb ®opMyJIMPOBATH ONpeAeIeHHe KBAaJIPATHOIO KOPHS M3

KBapaTHbie KOpHU u3 yucna. Ionsarne qucia, apuhMETHISCKOTO KBaAPATHOTO KOPHS.
00 uppanroHaIbLHOM

qHCJIC. I[eCSITI/I‘{HBIe

IIpuMeHATH Onepannio U3BJICUYCHUS KBAAPATHOTO KOPHS
U3 4KCIIa, HCMOJb3YH P HEOOXOJUMOCTH

IPUOJIMIKECHUS
b KAJIbKYJASATOP. OlleHUBATh KBaJIpaTHbIC KOPHU LIEJIBIMU
MppaloHaIbHbIX
YUCJIAMH U JECATUIHBIMH JIPOOSMH.
YHCE.
. CpaBHMBATh M YHOPSAJA0YMBATH PAllUOHAIBHBIC U
JlercTBUTEIbHBIE

UppalMOHATIbHBIE YHCIa, 3aITUCAHHBIE C TOMOIIBIO
yucia. CpaBHeHUE

KBaJPaTHBIX KOPHEM.

JIENCTBUTEIIBLHBIX

— HccaenoBarb ypaBHEHME X2 = a, HAXOQUTh TOYHBIE U
VpaBHeHHe Bua X2 npubamkEHHBIE KOpHU Tipu a > 0.

= a. HccnenoBath ¢BOMCTBA KBAJPATHBIX KOPHEH, ITPOBOS
CBoiicTBa YHUCJIOBBIE SKCIIEPUMEHTBI C UCTOJIb30BAHUEM KaIbKYJISTOPA
apu(PMETUIECKUX (KkoMIbIOTEPA).

KBaJPATHBIX KOPHEH. Jloxa3bIBaTh CBOICTBA apr(hMETUUECKUX KBAIPATHBIX
[IpeoOpazoBanue KOpHEW; NPUMEHATh UX ISl TPeoOpa3oBaHUs BhIPAKECHUI.
YHCJIOBBIX BbInoJHATH Npeodpa3oBaHus BHIPAKEHUI,

BbIPaKEHU, COJIep KallliX KBaJpaTHbIE KOPHU. BeIpaxkaTh epeMeHHbIE
COZEpIKAILUX U3 TEOMETPUYECKUX U Ppuznueckux hopmyi. BeraucasaTs
KBaJpaTHbIE KOPHU 3HAYEHMS BBIPAKEHUM, COAEPKAIINX KBaJIpaTHbIE KOPHHU,

UCIIOJIb3YSI IPU HEOOXOAUMOCTHU KAJIbKYJISTOP.
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Hcnoan3oBats B XO0IC peHuICHHUA 3aa1 3JICMCHTAPHLBIC
npeacTaBJICHUA, CBA3AHHBIC C HpI/I6J'H/DKéHHBIMI/I 3HAa4YCHUAMU
BCJINYHH.

3HAKOMMTBHCH ¢ HCTOPHEN Pa3BUTHS MAaTEMATHKU

Yucna Y BBIYMCIICHHUSI.
CreneHs C ETbIM

IIOKa3aTCiICM

CrerneHb ¢ LETbIM
TIOKa3aTeJIeM.
CranpgapTHas 3anuch
qHca.

Pa3mepst 06beKTOB
OKpY’KaIOIIero Mupa
(OT aNeMEHTapHBIX
YJacTHI] JI0
KOCMHUYECKUX
00BEKTOB),
JUTATEITLHOCTH
IIPOIIECCOB B
OKPYXAaIOIIEeM MUPE.
CBoiicTBa CTENEHU C
IIEJIBIM TTOKa3aTelIeM

DopMyJIMPOBATH ONpe/ieIeHue CTCTICHHU C 1IEIbIM
ITOKa3aTeJIeM.

IpeacraBiasiTh 3anuch OOJIBIINX U MaJIbIX YHCET B
cTa”aapTHoM Bujie. CpaBHMBATB YKCJIa U BEJIUYUHBI,
3alrCa”HHbIe ¢ UCIOab30BaHueM creneHu 10.
Hcnonb30BaTh 3an1MCh YMCEN B CTAHAAPTHOM BHJIE
JUTSI BEIpXKEHUS pa3MEPOB OOBEKTOB, JIUTEIbHOCTH
MPOIIECCOB B OKPY’KAIOIIEM MUPE.

DopMyJINPOBATH, 3ANIUCHIBATH B CHMBOJIHYECKOM
(¢popMe 1 MILTIOCTPUPOBATH MPUMEPAMM CBOMCTBA
CTCIICHU C 1ICJBIM IMOKa3aTeJIeM.

IIpuMeHATH CBOMCTBA CTENICHU )1 MpeoOpa3oBaHus
BBIPAKEHUM, COJICPKAIINX CTENECHU C LETBIM
nokazatejieM. BhINOJIHATH AefiCTBUSI C YHCIIaMHU,

3alMCaHHBIMKM B CTaHJIAPTHOM BHUjE (YMHOXEHUE,
JICJICHUE, BO3BE/ICHUE B CTCIICHD)
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Anrebpandeckue
BhIpaxxeHUs. KBagpaTHbIH

TPEXUIICH

KBanpartusiii
TPEXUICH.

Paznoxenue
KBaJIPaTHOIO

Pacno3HaBaTh KBaJgpaTHBIA TPEXUJIEH, YCTAHABIUBATD
BO3MOYHOCTb €T0 Pa3J0KEHUSI HA MHOKUTEIU.

PackiaaapiBaTh HA MHOKHMTEJH KBAJIPATHBIN TPEXUIIEH
C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM

TpEXUJIEHA Ha
MHOKUTEIIN

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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AnreOpandeckue 15 AunreGpanyeckas 3anuckiBaTh anredpanyeckue Boipaxxkenus. Haxoqurb

BBIPAXKCHHUS. po6b. JIOMmycTHMBIE 00J1aCTh ONpPEJEICHHS PAllUOHATBHOTO BBIPAXKEHUS.

AnreGpandeckas pobh 3HAYCHHS BbINOJIHSATDH YHCTIOBBIC MOACTAHOBKU U BBIYHCJISATH
MepeMEHHBIX, 3Ha4Y€HUE JPOOH, B TOM YHUCIIE C IOMOIIBIO KAJIbKYJISATOPA.
BXOIALIAX B @®opmMyJIHMPOBATH OCHOBHOE CBOMCTBO alireOpandyeckon
anreGpaneckue IpoOy Y MPUMEHSITh €ro JJis MpeoOpa3zoBaHus JpoOeH.
BBIDAKCHIS. BbInoJHATH JeHCTBHUS ¢ aNreOpandecKuMH IpoOsiMH.
OCHOBHOE CBOICTRO [TpumensaTs mpeoOpa3oBaHUs BRIPAKEHUHN IS PEIICHUS
areGpanIecKoii 3ama4y. Beipaxars nepemenHblie u3 Gopmyi (HU3nvIecKux,

TE€OMETPUYCCKUX, OMUCHIBAIOIINX OBITOBBIE CUTYALNN
npobu. CokparieHue COMETPH'ECKHX, ONMHMCHIBAIOLIMX ObITOBbIE CHTYALIH)

npobeti. CiioxeHue,
BBIYUTAHUE,
YMHOKEHUE U
JIeJIeHNe
anre0pandecKux
Ipooei.
[IpeobpazoBanue
BBIPAKCHUH,
coJiep KaIImx
anreOpanyeckue
npoou
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YpaBHEHUS U HEPABEHCTBA.

KBanparHbie ypaBHEHUS

15

KBagpatHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE YPaBHCHHE.
dopmyna KOpHEU
KBaJpaTHOTO
ypaBHeHUs. Teopema
Buera.

Pemenune ypaBHeHuu,
CBOJSIIUXCA K
KBaJPATHBIM.
[Ipocrenimmue
JTpOOHOpAITMOHATIbHBIE
yYpaBHEHUS.

Pemenne TexcTOBBIX
3a1a4 C TOMOUIBIO
KBaJIpaTHBIX
YPaBHEHHMU

PacnosnaBaTth KBaJgpaTHbIC YPAaBHEHHUS.
3anucbiBaTh (POPMYJIY KOPHEW KBAJIPATHOI'O YPABHEHUS;

peliaTh KBaJipaTHbIe YPABHEHHUS — IIOJHBIC U HETIOJHBIE.
IIpoBoauTh npocreiiime UCCaeI0BAHUS KBaIPaTHBIX
YPaBHEHUH.

Pemats ypaBHeHHs, CBOJISIIMECS K KBAJPATHBIM, C
NOMOIIBIO MPE0OPa30BaHUI U 3aMEHOI EPEMEHHOM.
HabuarwoaaTh 1 aHAJIM3UPOBATH CBSI3b MEXAY KOPHIMU

1 K03 dUIMeHTaMU KBAJPaTHOTO YPaBHEHUS.
dopmyanpoBath Teopemy Buera, a Takke oOpaTHYIO
TEOPEMY, IPUMEHSTH 3TU TEOPEMBI JIs1 PELICHUS

3a/1a4.

PemaTth TeKCTOBBIE 3a]a4M aJTeOpanueCcKUM CIIOCOOOM:
MEPEXO0JIUTh OT CJIOBECHON (DOPMYIMPOBKHU YCIOBHUS 3aa4U
K alire0panvecKor MOJCIH MyTéM COCTABJICHUS YPAaBHCHHUS;
pelaTh COCTaBIIEHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
pe3yJbTar.

3HAKOMUTBHCA C HCTOPHEH Pa3BUTHUS alNreOpsl

[OKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOANMUCHIO
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YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHUI

13

JIuHelHOe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMU,
ero rpaduk, mpuUMepsI
pelIeHns YpaBHEHUN B
LEJIbIX YHCTIaX.
Pemrenue cucrem nyx
JIMHEVHBIX YPaBHEHUIN

Pacno3HaBaTh JIMHENHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMU.

Crpoutp rpaduku TMHEHHBIX YPaBHEHH, B TOM YUCIIE
HCIO0JIb3YH HM(pPOBbIE pecypchl.

Paziinyars napajuiesbHbIE U IIEPECEKAOIINECS MPSIMBIE 110
WX YPABHEHUSIM.

Pemats cuctemsbl IBYX JIMHEWHBIX YPABHEHUN C ABYMSI
NIEPEMEHHBIMU MOJICTAHOBKOM U CI0KEHUEM.

C ABYMs
IIEPEMEHHBIMM.
[Ipumeps! pemienus
CHUCTEM HEJIMHEIHBIX
YPaBHEHUI C IByMs
NIEPEMEHHBIMH.
I'padpuueckas
WMHTEpIpeTays
YpPaBHEHUSA C IBYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUU C IByMS
MIEPEMEHHBIMM.
Pemenne TekcTOBBIX
3a7a4 C TOMOUIBIO
CHCTEM ypaBHEHUU

PemaTes npocTeimne CUCTEMbI, B KOTOPBIX OJHO W3
YPaBHEHUM HE SIBJISCTCS JINHEUHBIM.

IIpuBoauTH rpaMuecKy0 HHTEPNPETALUIO PELICHUS
YPaBHEHUS C ABYMsSI IEPEMEHHBIMHA U CUCTEM YPABHEHUU
C ABYMsI IEPEMEHHBIMH.

PemiaTh TeKCTOBBIE 321aUM AITeOpanueCcKIM CIIOCOO0OM

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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YpaBHEHNs U HEPABEHCTBA.

HepaBencrna

12

Hucnosble
HEPABEHCTBA U UX
CBOIICTBA.
HepageHncTBo ¢ ogHOM
NIEPEMEHHOM.
JIuneiHble
HEPABEHCTBA C OJJHOU
IIEPEMEHHOU U UX
petieHue. CucTeMsl
JIMHENHBIX HEPABEHCTB

@opMyTHpPOBATh  CBOMCTBA  YHCIOBBIX  HEPABEHCTB,
WLTIOCTPUPOBATh UX Ha KOOPIUHATHON MPSIMOH, T0KA3bIBATh
anreOpanyeck.

IIpumeHATH CBOIICTBA HEPABEHCTB B XOJI€ PEIICHU 3a]1a4.
PemaTsp JIMHEHBIE HEPABEHCTBA C OJHOM NIEPEMEHHOM,
M300pakaTh PEIICHHE HEPABEHCTBA HA YHMCIIOBOM MPSMOH.
PemaThb cucTeMbl JIMHEHHBIX HEPABEHCTB, M300paXKaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOW IIPSAMOU

C OJTHOW NIEPEMEHHOM
U UX pElLICHHUE.
N3obpaxenue
pellIeHus: TUHEHHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCJIOBOM
IpsAMON

68
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QyHKIUH. 5 [lonsiTne pyHKUUH. Hcnoas3oBaTh GyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U
OCHOBHBIE TTOHSITHS Obnacts CHMBOJIMKY.

onpeneneHus u
MHO€ECTBO 3HAYEHU I
¢bynkuuu. Criocoobl
3a1aHus PYHKLMM.
I'padux pyHKUIHM.
CaolicTBa QpyHKIMH,

BoruucasaTs 3HaYeHust QyHKINN, 3aIaHHBIX (OPMYTIaMH
(mpu  HEOOXOJUMOCTH HCHOJIb30BATh  KAJBKYJISITOP);
COCTABJISITH TA0JMIBI 3HAYEHUI (YHKUINU.

Crpouts mo ToukaM rpapuku GyHKIUM.
OnuceiBaTh CBOMCTBA (DYHKIIMK HA OCHOBE €€
rpaduuecKoro npeacTaBiICHUs.

UX OTOOpaKeHUE
Hcnoan3oBaTh PYHKIIMOHAIBHYIO TEPMUHOJIOTHIO M

Ha rpaduke
CHUMBOJIMKY.

HccaenoBarh npuMepsl rpad@UKoOB, OTPAKAIOIIUX PeaTbHbIE
npoiecchl  sisjicHus. IIpuBOAMTH MPUMeEPBI TPOIIECCOB U
SIBJICHUHU C 3aJaHHBIMH CBOMCTBAMHU.

HNcnonb30BaTh KOMINIBIOTEPHBIE POTrPaAMMbI

JUTS IOCTPOeHUs rpaduKoB (DYHKIMI 1 U3y4EeHUSI KX CBONCTB

Dynxumy. 9 Yrenue u moctpoeare | HaxoauTh ¢ moMoub0 rpaduka GyHKINN 3HAYCHUE OTHON

Hucrnosbie GpyHKIMHI rpadukoB QyHKIUH. 13 paccMaTPUBAEMbIX BEJIMYMH 110 3HAYCHUIO Ipyrou. B
[Tpumepst rpadukoB HECJIOKHBIX CIIy4asiX BbIPaxKaTh (POPMYJI0i 3aBUCUMOCTDH
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byHKIUH, MEXy BETUYMHAMHU.

OTpaKarominx OnuceIBaTh XapakTep U3MEHEHHS OJHOM BEJIMYUHBI B
PCATIbHBIC MPOTICCCBI. 3aBHCHMOCTH OT U3MEHCHHUS IPYTOM.

PymKmH, Pacno3naBathb BuIbI n3ydaeMbix QyHkiuii. [lokassiBaTh
OTHMCBIBAIOTIC CXeMATH4YeCKH IT0JIOKEHNE HA KOOPAMHATHON IIJIOCKOCTH
HPAMYIO 1t 06paTHyio rpadukoB QyHKIMMI BUga:y ~ 2y =x,py=vVx, py = | x|
IIPONOPLMOHAIIEHBIE

3aBHCHMOCTH, HX HUcnoab3oBarh (pyHKknuoHaabHO-Tpaduyeckue
rpauK. NpeaACTABJIEHHS Ul PELICHUS U UCCIEC0BAaHNs YPABHEHUN U
Ipaduk GyHKUME Y CHUCTEM YPaBHECHUM.

=X IIpumensaTs nu¢poBbIe pecypehl s NOCTPOSHUS
Oyukmn Y = rpaduKoB pyHKIUI

X2y =X,

y=V% ¥ =|x;

rpadguyeckoe peuieHue
YPaBHEHUH U CUCTEM
ypaBHEHUN

[loBTOpeHne 1 0000IIeHIE 6 IToBTOpenue Bpi0uparth, IPUMEHATH, OLEHUBATH CIIOCOOBI CPABHEHUS

OCHOBHBIX IIOHATHH H Yyuces, BEIYUCICHUH, TpeoOpa3oBaHuil BEIPAXKEHUM, pPEIISHHUSI
METOZOB KypcoB 7 ¥ 8 | yhapyenuii.
KJIaCCOB, 0000IIEHUE

. OcyecTBIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JCUCTBAN U
3HaHUU

CaMOITPOBEPKY pe3yiIbTaTa BHIYUCICHUM, TPE0Opa30BaHUM,
IOCTPOCHUM.

Pemats 3a1a4u U3 peajibHOM KU3HHU, IPUMEHSATDH
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YOV "LWWKOJIA "YCMAHMSA", daTbixoB Mnbcyp MynnaHyposuy, AVPEKTOP 09.02.24 10:55 (MSK) CepTudukat 01606AAD000BBO7FBF4B609D22C5113D21




®denepanbpHas padodas mporpamma | Marematuka. 5—9 kinaccel (0a30BbIi ypOBEHB)

MATCMATUYICCKUC 3HAHUS I PCIICHHA 3a/1a4 U3 JIPYTUX
MpcaMcETOB.

PemaTth TeKCTOBBIE 3a/1a4M, CPAaBHUBAThH, BLIOUPATH
CNoCco0bI PEIICHUS 3a/1a4n

OBIIEE KOJIMYECTBO 102
JYACOB 110
[TIPOIPAMME
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9 KJIACC
Haumenosanue pasziena  KoqudecTBo OCHOBHO® OcCHOBHBIC BUJIBI ACATCIBHOCTA 00YYaIOMIUXCS
(Tembl) Kypca 4acoB COJIep)KaHUE
Yucna v BEIYUCIICHUS. 9

JleCTBUTEIIbHBIC YHCIA

PanumonansHbie 4wMcna,
HMpPALMOHAIbHBIE

Yypciaa, KOHEUHBIE |
OCCKOHEUYHBIC
JNECATUYHBIE  JPOOH.
MHOX€eCTBO
JICUCTBUTEIILHBIX
YHCelT,
JICCTBUTEIILHBIC
YyHcia KakK
OECKOHEUYHbBIE
JNECATUYHBIE  JIPOOHU.

B3auMmHO ogHO3HaUHOE
COOTBETCTBUE MEXK]Y
MHO>KECTBOM
JIEUCTBUTEIILHBIX
Ypucesl U MHOKECTBOM
TOYEK KOOPAMHATHOU
npsmoil.  CpaBHeHHE
JNICNCTBUTEIILHBIX
YyHuced,
apu(pMETHIECKUE

Pa3zBuBaTh npejacTraBjeHus O YUCIAX: OT MHOXKECTBA
HaTypaJbHBIX YHCEJI 10 MHOKECTBA JICHCTBUTEIbHBIX
yrcen. O3HaAKOMHUTBLCS C BO3MOXXHOCTBIO MPEACTAaBICHUS
JICMCTBUTEIILHOI'O YHCIIa KaKk OCCKOHESUYHOM ASCATHIHON
JIpoOH, MPUMEHSITh JCCATUYHbIC TPUOIMKCHUS
palMOHANIbHBIX U UPpALIMOHATIbHBIX uncesl. M300pakaTh
JICICTBUTEIIbHBIC YMCJIAa TOUKAMU KOOPJAUHATHOW MPSIMOM.
3anucbIBaTh, CPABHUBATH U YIIOPSIA0YMBATH
JICCTBUTEIIHLHBIC YHCIIA.

BbInoJHATH, coueTas yCTHbIEC U MIUCbMEHHbBIE TPUEMBI,
apudmMeTnyecKue AelCTBUA C PAlUOHAIBHBIMY YHCIIaMU;
HAXOJIUTh 3HAYCHUS CTCIICHEH C LICIBIMH IMOKA3aTeIISIMU U
KOpPHEH; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAXKCHUM.
[Hosyuyuts npeacraBjaeHue 0 3HAYUMOCTH
JICUCTBUTENIBLHBIX YUCEI B MPAKTUYECKON €SI TETbHOCTH
YyeJIOBEKa.

AHAIU3MPOBATH M [1€JaTh BBIBOAbI O TOYHOCTHU
NpUOIMKEHUS JEHCTBUTEIIBHOTO YHCIIA TIPU PEIICHUN
3aj1ad4.

[OKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOANMUCHIO
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OKpyrJafaTh ACHCTBUTEIbHBIE YUCIIA, BHINMOJHATH
NMPUKHU/AKY PE3YJIbTaTa BEIYMCICHUN, OLEHKY 3HAYEHUN
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JENUCTBUA C
JICUCTBUTECIILHBIMU
YHCJIaMH.
[Tpubnmxénnoe
3HAUCHUEC
BEJIWYHMHBI, TOYHOCTH
MPUOTHUKEHUS.
OxpyriaeHue Yucel.
[Tpukuaka u oneHka

YHCJIOBBIX BBIpaH(GHHﬁ.

3HAKOMHMTBHCH ¢ HCTOPHUEN Pa3BUTHS MATEMATHKHU

PE3YJIbTaTOB
BBIUMCJICHUH
YpaBHEHUS U HEPaBEHCTBA. 14 OcBanBaTh, 3aMIOMUHATH ¥ IPUMEHSITh rpauyecKue
YpaBHEHHSI C OJTHOM Jlunennoe MeTOAbI TIPU PEIICHUU YPaBHCHWN, HEPABEHCTB U HMX
EPEMCHHOM ypaBHeHue. Pemenne CHUCTEM.
YPpaBHCHHH, Pacno3HaBathb 1ieNBIe W JIPOOHBIC  YpaBHEHHS.
CBOJISAIINUXCS K .
5 PemaThr JMHeliHbIE W KBaJpaTHble YpPaBHEHHsI,
JTUHCHHBIM. .
Ksazpatioe ypaBHEHUS, CBOJAIIMECS K HUM, TNPOCTCHIINE
ypaBHeHue. Pemenme JIpOOHOpPALIMOHAIBHBIC YPAaBHEHHS.
ypaBHeHHii IIpeanaratb BO3MOKHBIEC CITOCOOBI PEIIEHUS TEKCTOBBIX
b
CBOISIIMXCS K 3a/1a4, 00Cy:K1aTh HX H peliaTh TCKCTOBBIC 3a/1a41
KBaJ(PATHBIM Pa3HBIMH CIIOCOOAMH.
BUKBajpaTHbIE 3HAKOMHUTBHCS C HCTOPHEH Pa3BUTHS MAaTEMATHKH
ypaBHECHHUSI.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO &
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IIpumepsl pelieHus
YPaBHECHUU TPETHEN U
YETBEPTOU CTENEHEN

pa3oKEeHUEM Ha
MHOXXuUTenu. Penienue
TPOOHOPAITMOHATBHBIX
YPAaBHEHHM.

Pemenne TEKCTOBBIX 3ajau
anreOpanyeckuM MeTOI0M

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO &
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YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHUI

14

YpaBHeHHE ¢ OByMsA
NEPEMEHHBIMU M €TI0
rpapuk. Cucrema JABYX
JVHEWHBIX YPaBHEHHM C
IBYMs MIEPEMEHHBIMU U €€
peuieHue. Pemenue cucrem
JIBYX YPaBHEHUW, OHO U3

KOTOpBbIX  JIMHEWHOE, a
Ipyroe — BTOPOM CTEICHU.
I'paduueckas

UHTEpIpETAldsl  CUCTEMBbI
YpPaBHEHUH C JByMs
IIEpEMEHHbIMU.  PerieHue
TEKCTOBBIX

OcBauBaTh U NPUMEHSATH TPUEMBI PEIIICHHUS CHCTEMBI
JIBYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHIA, B KOTOPBIX OJTHO YpaBHEHHE
HE SIBJISICTCS JTMHCHHBIM.

Hcnoab3oBath QyHKIIMOHAIBHO-TpapUIECKHIE
NPEICTABICHUS I pellleHUsl U ucciie10BaHus
ypaBHEHUH U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpanyecKuM CriocoOOM: MepexoauTh OT CJIOBECHOM
(opMYyITUPOBKH YCIOBUS 3a]Ia4M K anreOpandeckoi
MOJIEJIN MTYTEM COCTABIICHUSI CUCTEMbI YpaBHEHUMH;
pelaTh COCTaBICHHYIO CUCTEMY YPaBHEHMUIA;
HHTEPNPETHPOBATH PE3yIbTAT.

3HAKOMUTBHCS € HCTOPHEH Pa3BUTUS MATEMATHUKH

3a/1a4 aaredpandyecKum
cnocoooM

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnobie Yurarh, 3allUCHIBATH, IOHUMAThH, HHTEPIPETHPOBATH
HepaseHncrsa HCPABCHCTBA U UX HEPABCHCTBA, UCIIOJIb30BAaTh CUMBOJIMKY U TCPMHUHOJIOTHIO.
cBOiicTBa. JIMHEHHbIE BoinosHsATH peoOpa3oBaHus HEPABEHCTB, HCIOJIb30BATH
HEpaBCHCTBA C 1S IpeoOpa30BaHUs CBOMCTBA YNCIOBBIX HEPABEHCTB.
HOM NepEMEHHOM "
OAHOH TICPEMCHHO Pacno3naBath JIMHEHHbIE U KBaJAPAaTHbIC HEPABEHCTBRA.
U UX PEILCHUE. . .
. Pemarts nuHeliHbIe HEPABEHCTBA, CUCTEMbI JIMHEHHBIX
Cuctembl JIMHEHBIX
. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIINX
HEPABEHCTB C OJIHOM
MepEMEHHOI 1 HX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
peluenye. MOJIYYEHHBIE PEIICHUS.
KBaﬂpaTHBIe I/I306pa)l(aTb PCIICHUC HCPABCHCTBA KU CUCTCMbI HCPABCHCTB
HEPABEHCTBA U MX Ha YHCJIOBOU MPSIMOM, 3AMIUCHIBATH PEIICHUE C TOMOIIBIO
pelIeHHE. CUMBOJIOB.
I'padpuueckas Pemartsb kBajpaTHbIE HEPABEHCTBA, UCIIOJIb3YS
UHTEpIIpeTaIus rpadguyeckue npeacTaBICHUS.
HCPABCHCTB 1 OcBauBaTh U NIPUMEHATH HEPABEHCTBA IIPU PELICHUH
CHCTCM HCPABCHCTB C Pa3IMYHBIX 33/1a4, B TOM YUCJE TPAKTUKOOPUEHTUPOBAHHBIX
JBYMSI
MePEMEHHBIMU
OyHKIUU 16 Pacno3naBarnb BU/JIbI M3y4aeMBbIX KIWH;
YHEH KBanpartuunas a Y1 (pynKumi;
WLIIOCTPUPOBATh CXeMATHYeCKH, 00BSICHATH

bynkums, e€ rpadguk u
cBoictBa. [Tapabomna,
KOOPJAMHATHI BEPIIUHBI
napaboJibl, OCh

PACIIONOkKEHHE HA KOOPAUHATHOM MIIOCKOCTH rpa(uKoB
k

Gynkumii Buga: y =kx,y=kx+b,y= _, y=x?
X

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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— 3 — — v
CUMMETPUHM 1ApadosIbl. | y= X, Y = Vx, y = |X| B 3aBUCHMMOCTH OT 3HaYCHUH

I'paduku dyHKIMii: K03 (PHUIMEHTOB; OMKCHIBATEL UX CBOMCTBA.
y=kx, y= Pacno3naBaTh KBapaTHUHYIO QYHKIHUIO 110 GopmyIie.
kx + b, IpuBOIUTH MPUMeEPHI KBAIPATHUHBIX 3aBHCUMOCTEH
3 k U3 pealbHOM XU3HU, PU3KMKH, TeOMEeTpHH. BBIABIATH
z _ XZ’ yX u 0000marh 0coOCHHOCTH Tpaduka KBaAPaTUYHOM
=33, y gynkuun y = ax? + bx + c.
—x Crpouts u u300pakaTh cXeMaTHYeCKH rpaduku

KBaJpaTUUHBIX (YHKIIMH, 3aaHHBIX opMyiaMu Buaa Y =
y=|x| ax’,y=ax?+q,y=a(x+p)?y=ax’+bx+c.
AHAJIM3UPOBATH U NPUMEHATH CBOMCTBA U3yYEHHBIX
GyHKIUN ISt ©X TOCTPOEHUS, B TOM YHUCJIE C TIOMOIIIBIO
U(POBBIX PECYPCOB

JIOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
YOy "LUKOJIA "YCMAHMUSA", daTbixoB Mnbcyp MynnaHyposud, JVUPEKTOP

09.02.24 10:55 (MSK)
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YuciioBbIe

IIOCJICAO0BATCIbHOCTH

15

. OcBauBaTh U NPUMEHATH WHJICKCHbIE 0003HAYCHUS,
IloagTHE YKCITOBOM

CTPOUTD P€YEBLIC BbICKA3bIBAHUA C HCIIOJIB30BAHUEM

MOCJICIOBATCIBLHOCTH. §
JanaHue TEPMHUHOJIOTHH, CBI3aHHOM C MOHATUEM
T10CIICI0BATEIBHOCTH MOCJIEA0BATEIbHOCTH.

peKyppeHTHOﬁ AHaJ]I/I3I/IpOBaTL (bOpMy.TIy N-ro wiceHa

dbopmyIon u MOCJIEA0BATEIILbHOCTH WIIM PEKYPPEHTHYIO GOPMYIy H
(opMyJI0ii N-TO WIEHA. | BBIMMCJIATH WICHBI TOCIEI0BATEILHOCTEH, 38 JAHHBIX
Apudmerrieckas 1 TUMU (PopMysIamMu.

TCOMETPHHCCKAA YcraHaBiauBaTh 3aKOHOMEPHOCTb B [OCTPOCHUM

IPOrPECCHH.
MOCJIEA0BATEIbHOCTH, €CJIA BBIITUCAHBI IEPBBIE HECKOIBKO

®opmyIisl N-ro 4ieHa
apu(PpMETHIECKON U
r€OMETPUUYECKOU

€€ YJICHOB.

Pacno3naBath apuMeTHUECKYIO U T€OMETPUUECKYIO
IIPOrPECCUM MPHU PA3HBIX COCO0AX 3a/1aHHUS.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO 9
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IPOrpeccHii, CyMMBI PemaTp 3amaun ¢ ucnofb3oBaHueM (popmysr N-ro 4djieHa
MEPBBIX N YJICHOB. apu(PpMETUIECKON U TEOMETPUUECKOM MPOrPeCcCHii, CyMMBI
N300pakeHne WIEHOB | MEepBBIX N YIECHOB.

apUPMETUICCKOM 1 N300pakaTh WieHbl IOCIEA0BATEILHOCTH TOUKAMU
TeOMETPHYECKOH Ha KOOPAMHATHOM IJIOCKOCTH.

porpeccuii TouKaMu
Ha KOOPJIMHATHOM
IJIOCKOCTH.

PaccmarpuBath npuMepbl NPOLECCOB U SIBJICHUH U3
pealbHOM KU3HU, WIUTIOCTPUPYIOLINE U3MEHEHUE B

. . apu(MeTnIecKoi MpOrpeccuu, B reOMETPUIECKON
JInHenHbIl U
. IIPOrpPECCUM; U300pakaTh COOTBETCTBYIOILINE
DKCIIOHEHIUAJIbHbIN
3aBUCUMOCTH IpauyeCcKu.
OCT.

P PemaTh 3aga4um, CBsI3aHHbBIE C YHCIOBBIMU

IIOCJIEIOBATENIBHOCTAMM, B TOM YHCJIE 331a4U U3 PEANbHOU
YKU3HH C UCTIOJIb30BAHUEM LIU(PPOBBIX TEXHOJIOTHIA

CnosxHbI€ TPOLIEHTHI

(2JIEKTPOHHBIX TAOMHIL, TPapUIECKOro KaabKyJIsATOpa | T.I1.).
PemaTh 33124 Ha CJIOXKHBIE MPOIEHTHI, B TOM YHCIIE
3aJ1a4y U3 PeTbHON MPAKTUKH (C UCIIOIH30BAaHUEM
KaJIbKYJISITOpA).

3HAKOMUTLCS C I/ICTOPI/Ieﬁ Pa3BUTHA MAaTCMATHUKHU

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO 80
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[ToBTOpeHue, 06001IEHE,

cucTeMaTHh3alusa 3HaHUH

18

Yuciaan

BbIUMCJIEHHS (3aIKCh,
CpaBHEHHUE, IEUCTBUS C
JICMCTBUTECIILHBIMU
YHUCJIaMH, YUCIIOBAs
npsiMast; TPOLIEHTHI,

OnepupoBaTh NOHATUSIMHM: MHOKECTBO, IIOJMHOXECTBO,
oTepaly HaJ MHOXXECTBAMH; MCII0JIb30BaTh rpapuueckoe
MPEICTaBICHNE MHOKECTB JJI1 ONMCAHUS PeaTbHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]a4 U3 APYTUX
y4eOHBIX MPEMETOB.

AKTyaJM3UpPOBATh TEPMHUHOJOTMI) W OCHOBHBIE

OIIEHKA;  pEIICHUE
TEKCTOBBIX  3ajay
apu(pMETHIECKUM

CIIoco0oMm)

OTHOUICHHA, NefCTBUSA, CBA3AHHbIE ¢ YUCJIAMM: HATYPAJIbHOE YUCIIO,
Hponopunu, MIPOCTOE U COCTABHOE YHMCJIA, JIETUMOCTh HAaTypalIbHBIX
OKpYTJICHUE,
YqHcell, MPU3HAKH JSJIMMOCTH, I1eJIOC YUCIIO, MOAYJIb YHCIIa
NpHOIMKEHHE, cell, pus JICTAMOCTH, LIEJIOC YHCII0, MOALY. cia,

OOBIKHOBEHHAA U JAeCATUYHAs IPOOH, CTaHIAPTHBIN BU]
gucia, apuhMEeTHIECKUN KBAJPATHBINA KOPECHb.

BbInoHATH 1eHCTBHUS, CPABHUBATH M YIOPSIA0YUBATH
qucIia, NPeICTaBIsITh YUCia Ha KOOPAUHATHOM IPSIMOH,
OKPYIUIATh YNCJIA; BHINOJHATH NPUKHIKY M OLIEHKY
pe3yJIbTaTa BEIYUCICHUM.

Pemath TekcToBbIe 3aa4M apu(YMETUYECKUM CIOCOOOM.
Pemath nmpakTH4ecKue 3aJa4H, COJCPXKAIIKUE IPOLEHTHI,
JOJIM, YacTH, BBIPAXKAIOIIME 3aBUCUMOCTH: CKOpPOCTb —
BpEMSI — PAacCTOSHHME, I€Ha — KOJMYECTBO — CTOMMOCTb,
00bEéM  pabOThl — BpeMsl — MPOU3BOAMUTEIBHOCTh TpyJa.
Pa3ouparsp peajbHbIe KU3HEHHbIE CUTYallUH,
(popmympoBaTh UX Ha S3bIKE MATEMATHUKU,
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HAXOJUTh pEIleHUEe, TPHUMEHSsT MaTeMaTU4YeCKHM ammapar,
HHTEPHPEeTHPOBATH PE3yJIbTaT
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AJredpanyeckue OnepupoBaTh NOHSATUSIMH: CTENIEHB C IIEJIBIM TIOKA3aTEJEM,
BLIPAKCHUNA apudmeTnyecKkuil KBaJpaTHbIM KOPEHb, MHOTOUJIEH,
(mpeobpa3zoBanue anreOpanydeckasi ApoOb, TOXKIECTBO.

anredpanyecKux BbINOJIHATH OCHOBHBIE A€ CTBHS: BBITIOIHITh PACUETHI 110
BBIPAIKCHHUI, dopmynam, nmpeoOpPa3oBbIBATH LIEJIbIE, TPOOHOPALIMOHAILHbBIE
AOIyCTUMBIC BBIPA)KEHUS U BBIPAKEHUS C KOPHSIMHM, PEAIN30BbIBATh
3HAYEHHUS]) pa3N0KEeHUE MHOTOYJIEHA HA MHOKUTEU, B TOM YHCIIE C

UCTIOJIb30BaHUEM (HOPMYIT pa3HOCTH KBAJPaTOB U KBajapaTa
CYMMBI U Pa3HOCTH; HAXOAUTh

JIOMYCTUMBIE 3HAUYCHUS IEPEMEHHBIX JJIsI
JPpOOHOpAIMOHATBHBIX BBIPAKEHUM, KOPHEH.

MogaeanpoBaTh ¢ TOMOIIBI0 (POPMYTT pealbHBIE TPOIIECCHI U
SABJICHUS
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DOyHKUIMHA
(moctpoenue,
CBOWCTBA U3YYEHHBIX
bynxumii;
rpaduyueckoe perieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUSAMM: QYHKIIUS, TPAPUK QYHKITUH,
HyJU QYHKIIUH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,
IPOMEXYTKH BO3pacTaHus, yObIBaHHsI, HANOOJbIIIEe U
HAaWMEHbIIIee 3HAUYCHUS (PYHKITHH.

AHAJIM3UPOBATh, CPaBHMBAaTh, O00CYKIAThb CBOMCTBA

GyHKIHHN, CTPOUTDH UX rpadUKU.

OnepupoBaTb NOHATUAMM: IIPAMAs
IPOINOPLMOHAIIBHOCTh, OOpaTHasi IPOIOPLHMOHATBHOCTD,
nuHenHas QyHKIus, KBagpaTudHas QyHkmus, mapadona,
runepOosa. Uenosb3oBaTh rpaduky 1Jis ONpeieeHus
CBOMCTB, IIPOLIECCOB U 3aBUCUMOCTEH, JJI PELICHUS 3a/1a4
U3 IPYTUX Y4eOHBIX MPEIMETOB U peabHOM KU3HU;
MOJEeJTUPOBATH C MTOMOIIBIO TPa(UKOB peabHbIe
IIPOLIECCHI U ABJICHUSA. BbIpaxkaTs (popMynaMu
3aBUCUMOCTH MEXKY BEJIMUMHAMU

OBULIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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OEJEPAJIBHASA  PABOYAS  ITPOTPAMMA  YYEBHOI'O KYPCA
«T'EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJBHAA 3AIINCKA

['eomeTpus KaKk OJIMH U3 OCHOBHBIX PA3JI€JIOB IIKOJILHOW MaTeMaTUKH, UMEIOIIUN
CBOEH 1IeNbI0 00€CTeunTh M3y4YeHHE CBOMCTB U pa3MepoB (Uryp, UX OTHOIIEHUH U
B3aMMHOE DAacCIOJIOKEHHUE, OINHUPAECTCS Ha JIOTMYECKYIO, JOKa3aTEIbHYI JIMHUIO.
[leHHOCTh W3y4YeHUsI TEOMETPUU Ha YPOBHE OCHOBHOrO 0OIIEro o0Opa3oBaHUs
3aKII0YaeTCs B TOM, YTO OOYYalOIIMICS YYUTCS TMPOBOJUTH JIOKa3aTeNIbHbBIC
pacCyXJIeHusl, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHUS, JIOKa3blBaTb HWCTUHHBIE
YTBEPKJICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOAUTH PACCYKACHUS «OT
IPOTUBHOTO», OTJIWYaTh CBOWCTBA OT WPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIC
YTBEPKICHUS.

Bropoli 1IEHHOCTBIO H3Y4YEHHUSI TE€OMETPUM SBJISETCS MCIOJIb30BaHUE €€ Kak
WHCTPYMEHTa TMpPH pEIICHUH KaK MaTeMaTUYeCKuX, TaK M TPAKTUYECKUX 3ajad,
BCTPEUYAIOMIMXCA B peasibHOW KU3HU. OOydaromMiics TOJKEH HAyYUThCS OMpPEAeNUTh
reOMETPUYECKYI0 (Urypy, ONMUCaTh CIOBAaMHU JAHHBIA YEPTEXK WM PUCYHOK, HAWUTH
IUIOMAAb 3€MEJIBHOTO Y4YacTKa, pPaccuUTaTh HEOOXOIMMYIO JIMHY ONTOBOJIOKOHHOTO
kalenst unu TpedyeMmble pa3sMepbl rapaxa s aBTOMOOUJS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTEIbHAS JIMHUS B U3y4eHHH TeoMmeTpuu. [Ipu pemieHun 3amad
IPAaKTUYECKOTO XapakTepa O0yYaroIMiics yYUTCS CTPOUTh MATEMaTUYECKUE MOJAEIU
peanbHBIX )KU3HEHHBIX CUTYAIlui, MPOBOJAUTH BBIYMCIICHUS U OLICHUBATH aJIEKBATHOCTD
HOJy4YE€HHOTO pe3yJibTaTa.

KpaiiHe BaxkHO TOMYEPKUBATH CBSI3W TEOMETPUU C JAPYTHUMH  y4eOHBIMH
npeaMeTaMu, MOTHBHPOBATh HCIOJIB30BaTh OMPEACNCHUS T€OMETpUYECKUuX (Quryp u
NOHATUN, TEMOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUNA B (DU3HKE U TEXHUKE.
Oty cBsA3u Hambonee spKO BHAHBI B Temax «Bektope», «Tpuronomerpuueckue
COOTHOILIEHMS», «MeTon koopauHaT» U «Teopema [ludaropay.

VYyeOHblii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3ieibl
conepxkanus: «['eomerpruueckue QUrypsl 1 ©X CBOMCTBaY, «VI3MepeHne reomeTpuuecKux
BEJIMYMH», «JlekapTOoBbl KOOpPJIMHATHI Ha IUIOCKOCTH», «BekTtopbl», «JBHkKeHUs
mIockocTy, «IIpeodpazoBanust mog00Us».

OO6miee 4YKMCIO YacoB, PEKOMEHIOBAHHBIX JUISI M3y4eHUsS Y4eOHOTO Kypca
«I"'eometpus», — 204 gaca: B 7 kinacce — 68 yacoB (2 yaca B HeJIel0), B 8 kiacce — 68
yacoB (2 Jaca B Hefienio), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).
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COJEPKAHUE OBYUYEHUA

7 KJIACC

HauaneHble nonsaTusa reomerpur. Touka, npsimasi, OTpE30K, Jyd. YT0a. Buasl yrios.
BeprukaneHble M cMexHBIE yriabl. buccektpuca yrna. JlomaHas, MHOTOYroOJIbHHK.
[TapannenbHOCTh M MEPIEHIUKYIIAPHOCTD MPSAMBIX.

CummeTtpuunbie (urypbl. OCHOBHbIE CBOMCTBa OceBOM cuMMeTpuu. lIpumepsl
CUMMETPHUH B OKPYXKAIOIEM MUDE.

OCHOBHBIE IOCTPOEHHUSI C ITOMOILIBIO IIUPKYJI U JUHENKH. TpeyroasHuK. Bricora,
Me/naHa, OuCCeKTpuca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN U pABHOCTOPOHHUN TPEYroJbHUKU. HepaBeHCTBO TPEYroJbHHKA.

CBoiicTBa U TpHU3HAKW PaBHOOEAPEHHOTO TpeyroibHHUKa. lIpu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBoliCTBa M NpPU3HAKHA NAPAIIIENBHBIX NpsMbIX. CyMma YrjaoB TpeyroJbHUKA.
Bueminue yribl TpeyrojbHUKa.

[IpssMoyrospHblii ~ TpeyrodpHUK.  CBONCTBO  MEIHWaHBl  MPSIMOYTOJIBHOTO
TPEYroJIbHHKA, NMPOBEACHHOW K THIIOTeHy3e. lIpu3Haku paBeHCTBa NIPSIMOYIOJBHBIX
TPEYrOJBbHUKOB. [IpAMOYTOIBHBIN TPEYTrONbHUK € yIioM B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYIOJIbHMKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopemMa 0 0oJIbIIeM yIiie U 0oJbLIeH CTOPOHE TpeyroiabHuKa. [lepnenaukynsp
Y HAaKJIOHHAs.

I'eomeTprueckoe mecTo To4yek. buccekTpuca yria U CepeIuHHbBINA NEPIICHINKYIIAP
K OTPE3KYy KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOp/ia U JUAMETP, UX CBOMCTBA. B3auMHOE pacnoyioKeHHE
OKpy’)kHOCTH M TmpsMou. KacarenpHas M cekymass K OKpPYXHOCTH. OKpYKHOCTb,
BIIMCAaHHAasA B yroJl. BnucaHHas 1 onyvcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

UYereipéxyronpauku. [lapamnenmorpamm, €ro npusHaku W CBOMCTBA. YacTHbIE
Cllyday MapajiesorpaMMoB (IPSIMOYTOJIbHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOWCTBA.
Tpanenus, paBHOOOKas Tparnenusi, €€ CBOWCTBA U MpU3HAKU. [IpsaMoyronbHas Tpanemnus.

Meton yaBoenus meauansl. Llentpanbnas cummerpust. Teopema @aneca u teopema
O MPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJibHUKA U Tpanenuu. LlenTp macc TpeyroiabHuUKa.
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[TonoOue TpeyroabHHKOB, Kod(pdunuenT mnomodus. Ilpusznaku 1mom00Us
TpeyroibHUKOB. [IpruMeHenne moo0us npu peleHny NPakTUIeCKUX 3a/1a4.

CpoiictBa momajel reoMmerpudeckux ¢uryp. Dopmynsl IS TUIOHIAAH
TpPEeyrojibHUKA, TapajienorpaMma, pomba u Tpaneuud. OTHOIICHHE IUIOMIAACH
oTI00HBIX GUTYP.

Bpruncnenune 1iomaaei TPEyroJbHUKOB W MHOTOYTOJbHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
IIPAaKTUYECKUX 3a]1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yIJja NPsSMOYTOJbHOTO TPEYroiabHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. Tpuronomerpuueckue pyHkuuu yriaos B 30°, 45° u
60°.

BrnucaHHble W LEHTPAJIBHBIE YTIJIbl, YTOJ MEXAY KacaTelbHOW M XOPAOWU. YTJIbI
MEXy XOpJaMH U CEKyIIMMHU. BrincaHHbIE€ M ONIMCAaHHBIE YETBIPEXYTOIBHUKHU. B3anMHoe
pacrnoyioxkeHue JIByX OkpyxkHocTed. Kacanue oxpyxHocteil. OOmiue kacaTelbHbIE K
JBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXkAeCTBO. DOPMYIIbI IPUBEACHUS.

Pemenue tpeyronpHUKOB. TeopeMa KOCHHYCOB M TeopeMa CUHYCOB. Perienue
IIPAKTUYECKUX 3a/1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeoOpaszoBanue noaodus. [lonodne cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NpoOU3BENCHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYILUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpPA, COHAIIPABIECHHBIE BEKTOPHI, TPOTUBOIIOJIOXKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALIUHU
HaJl BEKTOpaMmu. Pa3iioxkeHne BeKTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater BekTopa. CkanspHOE IPOU3BEACHUE BEKTOPOB, IIPUMEHEHHE  JUIA
HaxO0XJICHUS JUIMH U YIJIOB.

JIlekapTOBbl KOOpAMHATHI HA IUIOCKOCTHU. YPAaBHEHUs NPSIMOM U OKPY)KHOCTH B
KOOpJMHAaTaX, IEPECEYEHUE OKPYKHOCTEW M MpAMBIX. METOI KOOpAWHAT M €ro
IIPUMEHEHHUE.

IIpaBuiibHBIE MHOTOYT'OJIBHUKHU. JJIMHA OKPY>KHOCTU. ['pagycHas u paauanHas Mepa
yIila, BBIYUCIICHUE JUIMH AYT OKpyKHOCTeH. Ilnomanes kpyra, cekropa, cermeHra.

JIBIDKEHHS IUIOCKOCTM W BHYTPEHHHE CHUMMETpUM (uryp (31eMeHTapHbIe
npenacrapnenus). [lapannensusiii nepenoc. [loBopor.
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IHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOrO Kypca K KOHILY
o0yueHus B 7 Kiaacce:

Pacno3HaBaTh M3y4deHHBIE reoMeTpHuecKhe (UTYphl, ONMPEAENATh MX B3aUMHOE
pacrnoyioxkeHue, Hu300paxkaTb T€OMETPUYECKHE (UTYPbl, BBINOJHATH YEPTEXKHU IO
YCIOBUIO 3aiadd. M3MepsATh JIMHEHHBIE W YIJIOBBIE BEIWYWHBL. Pemare 3amauun  Ha
BBIYMCIICHHE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Henath rpyOyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B PEAIbHOM
KU3HU, pa3MEpoOB MNPUPOAHBIX OOBEKTOB. Paznuuarh pa3mepbl 3TUX OOBEKTOB IO
NOPSAKY BEJTUYUHBI.

CTpouTh 4epTe)H K TEOMETPUUECKUM 3a/1a4aM.

Ilonp30BaThCsA NIPU3HAKAMH PABEHCTBA TPEYIOJBHUKOB, UCIIOJIb30BATh NPU3HAKHU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPHU PEUICHUH 3a/1a4.

[IpoBOANTE TOTUYECKUE PACCYKIECHHUS C UCTIOJIBb30BAHUEM T€OMETPUUECKUX TEOPEM.

Ilonb30BaTbCs  IPU3HAKaMU  PAaBEHCTBA  NPSIMOYIOJBHBIX  TPEYrOJBHHUKOB,
CBOMCTBOM MeEAMaHbl, MPOBEAEHHOW K TMIIOTEHY3€ MPSIMOYIOJBHOIO TPEYrOJIbHHUKA, B
pELICHUH T€OMETPUUECKUX 3a/1ay.

Omnpenenary napamieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pazyeT ¢
HUMHU cekymas. Onpenenars NapajuleIbHOCTh MPSMBIX C IOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK IPYTrOM IMPSMOM.

Pemats 3a1aun Ha KiieT4aToil Oymare.

[TpoBOIUTH BBHIYKMCICHUS] U HAXOAUTh YUCIIOBBIE U OYKBEHHBIC 3HAYCHUS YIJIIOB B
FEOMETPUYECKUX 3a/layax C UCIOJIb30BAHUEM CYMMBl YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TPU TMEPECEUCHUU JBYX
napasuielIbHbIX IPSIMBIX CeKyIllel. PemaTs npakTuyeckue 3a/1a4yu Ha HaXO0KJICHHUE YTJIOB.

Brnanerp mOHSATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh ONpEAesiTh
OMCCEeKTPHCY YTJIa U CePEAMHHBIN IEPTICHAUKYJIISP K OTPE3KY KaK TeOMETPUUECKIE MECTa
TOYEK.

@opMyNIUPOBaTh OMNPEACICHUS OKPYKHOCTH UM Kpyra, XOpJbl W JuUaMmeTpa
OKPY>KHOCTH, TOJIb30BAThCA UX CBOMCTBAMH. YMETh MPUMEHSTH 3TH CBOMCTBA MpHU
peleHnH 3a1a4.

Biianets noHsATHEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXO/IUTh
e¢ uentp. [lomp3oBaThcs (akTamMu O TOM, YTO OHMCCEKTPHUCHI YTIJIOB TPEYroJbHHUKA
MEPECEKAIOTCS] B OJJHOM TOYKE, U O TOM, YTO CEPEIUHHbIE MEPICHANKYIISIPbI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE.
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Biazers NoOHATHEM KacaTeNbHOM K OKPYXKHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NEPIIEHIMKYJIIPHOCTH KacaTEIbHOM U paJuyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

Ilonp30BaThCAd NPOCTEUIIMMHU T'€OMETPUYECKMMHM HEPABEHCTBAMH, IOHMMAThb HX
IIPAaKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TE€OMETPHUYECKHME MOCTPOEHHSI C TOMOIIBIK LUPKYJIS U
JINHEUKH.

[IpenmeTHBIC pPE3yJabTAaThl OCBOSHUS IPOrPaMMBI y4eOHOro Kypca K KOHILY
o0yueHus B 8 kiacce:

PacniozHaBaTh OCHOBHBIE BUBI YETBIPEXYIOJIBHUKOB, UX 3JIEMEHTBI, I10JIb30BAThHCS
UX CBOMCTBAMM IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOUYKHU MEPECECUEHUS] MEIUaH TPEYrojibHUKA (LIEHTpa Macc) B
pelIeHuy 3a1ay.

Brnagere noHsATHEM CpenHEW JMHUM TPEYTrOJbHUKA U Tpaleluu, IMPUMEHATh HUX
CBOWCTBa IIpU peLICHUU reoMeTrpuueckux 3anad. [lonb3oBarbcs Tteopemon Paneca u
TEOPEMOU O MPOMOPLIMOHAIIBHBIX OTPE3KaX, IPUMEHATh UX ISl PELICHUS PAKTUYECKUX
3a/1a4.

[IpumeHATh npu3HaKy MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonmp3oBaThest  Teopemoii [ludaropa st  pemieHUs TEOMETPHYCCKUX |
IpakTH4eCcKux 3anad. CTpouTh MaTeMaTHYECKyH0 MOJENIb B NPAKTUYECKUX 3aJayax,
CaMOCTOSITEJILHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJIUHBI.

Birasets noHATHSAMU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOTO YIJIa MPSIMOYTOJIBHOTO
TpeyronbHUKa. 110J1630BaThCsl STUMHU MOHATUSAMH JIJIS1 PELIEHUS IPAKTUYECKUX 3a7a4.

Boruucnats  (pa3nuyHbIMH - CIIOCOOAMHM) TUIONIAJb TPEYroJbHUKA M ILJIOIIAIU
MHOTOYTOJIbHBIX (UTyp (HOJB3YSCh, I/Ie HEOOXOAMMO, KalbKyIsITOpoM). [IpumeHsTH
IIOJIyYEHHBIEC YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Birazets NOHATUSAMH BOIMCAHHOTO U LIEHTPAIBHOTO YIJIA, UCIIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yIiaX MEXIy XOpJaMU (CEeKYLUIMMH) U YIJIe MEXJy KacaTeIbHOU U
XOPJIOM IIPU PELICHUU T€OMETPUUECKHUX 3a/1a4.

Bnagers 1OHATHEM ONKMCAHHOIO YETBIPEXYIOJIBHUKA, IIPUMEHATh CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA MIPHU PEIICHUH 3a/1a4.

[IpuMeHATH ITOTy4YeHHBIE 3HaHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJICIIN
JUIL 3aa4 peallbHOM KW3HU U NPOBOAUTH COOTBETCTBYIOLIME BBIYUCICHUS  C
OpUMEHEHUEM TOJAO00MS W  TPUTOHOMETpUH  (TONB3YyACh, TJ€ HEOOXOIUMO,
KIbKYJIATOPOM).
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[IpenmeTHBIC pE3yJabTaThl OCBOCHHUS IPOrpaMMBl YYEOHOrO Kypca K KOHITY
o0yueHus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKHE (DYHKLUU OCTPBIX YIJIOB, HAXOAUTh C MX MOMOIIBIO
pazIuYHbIE 3JEMEHTBHI NPSIMOYIOJBHOTO TPEYTrOJbHUKA («PELIEHWE MIPSIMOYTOJbHBIX
TpeyroibHUKOBY). HaxoauTe (¢ MOMOIIBIO KadbKyJdATOpa) MJIUHBI U YIJIBL IS
HETaOIMYHBIX 3HAYCHHH.

[lonb3oBaTbcs (QopMynaMHU MPUBEIEHUS H OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXJIECTBOM JUI HAXOXKJIECHHUS COOTHOIIEHWA MEXKIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.

Hcnonb30BaTh TEOpPEMbl CHUHYCOB W KOCHHYCOB JUISl HAXOXACHHUS Pa3IU4HbIX
3JIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYrOJIbHUKOBY), MPUMEHATh UX MPHU PEIICHUH
reOMETPUYECKUX 3a/1aY.

Bnanets moHsTHSIME TMpeoOpa3oBaHMs MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Quryp. Ilonb3oBarbest cBOMCTBaMHM 1OJI00MS IPOU3BOJIBHBIX (DUTYP, YMETh
BBIUUCIISTH JJIMHBI U HAXOIUTbH YIJIbl Y TOJ00HBIX (uryp. IlpuMensaTs cBoiicTBa noaoous
B IIPaKTHUYECKUX 3aJadyax. YMETb NPUBOJUTH MPUMEPHI MOJOOHBIX QUIYp B
OKPYXKAaIOIEM MUDE.

[Tosnbp30BaThCA TEOpEMAaMHM O NPOU3BEICHUU OTPE3KOB XOpA, O NPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpAMH, MOHUMATh X T€OMETPUUYECKUN U (U3NYECKUN CMBICT,
IPUMEHSTH UX B PELIEHUU T€OMETPUYECKHUX U PU3NYeCcKuX 3a1a4. [I[pumMeHsaTh ckansipHoe
POU3BEACHUE BEKTOPOB JIIsl HAXOXKACHUS JJIUH U YTJIOB.

[Tonb30BaThCAd METOJIOM KOOPJAMHAT Ha IUIOCKOCTH, MPUMEHSTh €r0 B PEIICHHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a7au.

BianeTs NOHATHSAMM NPABUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH, JIJIUHBI
OYTd OKPY’KHOCTH U PaJUaHHOW MEPBI YIJIa, YMETh BBIYMCIATH IUIOMAAb KPyra U €ro
yacteil. [[puMeHATh NOoaydYeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (W11 IEHTPBI) CAMMETPUU GUTYP, TPUMEHSTh ABHKEHUS INIOCKOCTH
B IIPOCTEUIINX CIIy4YasiX.

[IpuMeHsTh MOTy4YeHHbIE 3HAHUSI HA IPAKTUKE — CTPOUTh MATEMATHUYECKUE MOJIETU
Ul 3a7ad peaNbHOM U3HM M MPOBOJUTH COOTBETCTBYIOLME BBIYHMCICHHUS  C
IpUMEHEHUEM MTOA00US U TPUTOHOMETPUYECKUX (PYHKITHUH (TI0JIb3YSCh, T/I€ HEOOXO0UMO,
KAJIBKYJISITOPOM).
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TEMATHYECKOE IIVTAHUPOBAHUME

7 KIIACC
HanmenoBanue pasnena  KonuuecTso OCHOBHOE OCHOBHBIE BU/IBI IEATEIHHOCTH 00yUYaIOINXCS
(Temnl) Kypca JacoB coAepKaHHe
[Ipocreiimue 14 [Ipocrenimmue DopMyJIMPOBATH OCHOBHBIE IIOHATHS U OIIPEACIICHHUS.
reoMeTpudecKue PUrypsl u IFCOMETPUYECKUE Pacno3HaBaTh U3y4eHHbIE T€OMETPUUECKHE (PUTYPBI,
uX cBoWcTBa. M3mepenue OOBEKTEI. oIpeaeJsATh UX B3aMMHOE PACIIOI0KEHNUE, BHINOJIHATH
MuoroyromnbHuk, 4epTEK 110 YCIOBHIO 3a/1a4H.

rCOMCTPHUYCCKUX BCINYNH

nomaHas. CMexXHbIE

U BEPTUKAJIbHBIE
yrisl. PaGota ¢
MPOCTENILINMU
YepTexKaMu.
HN3mepeHnne mTuHEUHBIX
Y YTJIOBBIX BEJIMYUH,
BBIYUCJIEHUE OTPE3KOB
U yTJI0B

IIpoBoauTH MpOCTENIINE TOCTPOCHUS C TOMOLIBIO LIUPKYJIS

Y JIMHEUKHU.

HN3MepsATH JIMHENHBIE U YTIIOBBIE BEIMYNHBI T€OMETPUYECKUX U
IPAKTUYECKUX OOBEKTOB.

OmnpeneasiTh «Ha I71a3» pa3Mepbl peabHbIX 00BEKTOB,
NPOBOAMTH IPyOyIO OILIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYMH
YTJIOB.

Pemathb 3a1a4n Ha B3aMHOE PACIOI0KEHUE

reoMeTpudecKux puryp.

IIpoBoauTh KIaccU(PHUKAIINIO YTIIOB, BHIYUCIAATD
JVHEHHBIE W YTJIOBBbIC BEIUYUHBI, MPOBOAUTH
HEOOXOMMbIE  JTOKA3aTeNbHBIE PACCYKJICHUS.
3HAKOMMTBHCH ¢ HCTOPHEN PA3BUTHS T€OMETPUH

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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TpeyrojibHUKU

22

[TonsATHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3naBaTth mnapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
yepTexax (C ykazaHUEM MPHU3HAKOB).

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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NEPBUYHBIE
NpeACTaBICHUS O
paBHBIX (purypax.
Tpu npusHaka
paBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHcTBa
IPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MeIHUAHBI
IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA,
MPOBEAEHHON K
TUIIOTEHY3E.
PaBHOOCeApeHHBIC 1
PaBHOCTOPOHHUE
TPEYTOJIbHUKH.
[Ipu3naku u
CBOICTBa
paBHOOEIPEHHOTO
TPEYroJbHUKA.
HepaBencrtBa B
TEOMETPUH.

BoiBoauTh ciiencTBUs (paBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHHUKOB.
DopMyJIMPOBATH ONPEACIIEHUSA: OCTPOYTOJIBHOTO,
TYyHOYTOJIHOTO, IPSIMOYTOJILHOT0, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJbHUKA; CEPEINHHOIO NEPIEHIUKYIISIpa
OTpE3Ka; IEPUMETPA TPEYTOJIbHUKA.

®opMyTHPOBATH CBOWCTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

Crpourh 4yepTexu, pemiaTb 3aJa4Yd C  [IOMOIIBIO
HAXO0XJICHUS] PaBHBIX TPEYTOJbHUKOB.

IIpumeHsTH NMPU3HAKKA PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJbHUKOB B 3aJla4ax.

Hcnoan3oBath 1mU(PPOBBIE PECYpChl AJIsl HMCCAEAOBAHUS
CBOMCTB M3y4aeMbIX QUryp.

3HAKOMMTBHCH € HCTOPHEN PAa3BUTHS T€OMETPUH
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[IpssmoyTONIBHBIM
TPEYTOJIbHUK C YIJIOM
B 300

JIOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
YOy "LLKOJIA "YCMAHMUSA", daTbixoB Unbcyp MynnaHyposud, JVUPEKTOP

09.02.24 10:55 (MSK)
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[TapaitenbHbIE IPAMBIE, 14 DopMyJIMPOBATH MOHATHE NAPATUIETbHBIX MPAMBIX,
[TapannenbHbie

IIPsIMBIE, UX CBOWCTBA.
Haxkpecr nexamue,

COOTBETCTBEHHbIE U
OIHOCTOpOHHHME yrupl, | AOKA3aTeIbCTBA NAPAIUICILHOCTH ABYX IPAMBIX C IIOMOLIBIO
>

CyMMa YIJIOB TPEYIOJIbHUKA HAXOJMTH IIPAKTUYECKUE ITPUMEPHI.
M3yuaTh cBoiicTBa yIiioB, 00pa30BaHHBIX NPU NEPECECUECHUU

napajuieNIbHbIX IPAMBIX cexyuie. IlpoBoauth

00pa30BaHHBIE TPH yTJI0B, 00pa30BaHHbBIX NPU MEPECEUCHUH ITUX MPSIMBIX TPEThel
IIEpECCYCHUN IPSAMOM.

ITapaJUICIIbHBIX BbI14ucJATh CYMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYIICH). HaxomuTh yucioBble 1 OYKBEHHbIE 3HAUEHUS YTIJIOB B
IIpu3Hak FeOMETPUUECKUX 3aa4ax ¢ UCIOJIb30BAHUEM TEOPEM O
11apaJlICIIBHOCTH CyYMME YIJIOB TPEYTOJIbHUKA U MHOTOYT' OJIbHUKA.

IIPAMBIX 9€PE3 3HAKOMHUTBHCH C MCTOPHEN Pa3BUTHS T€OMETPUU

PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOM
IIPSIMOM 10 BTOPOM
npssmMor. Cymma yrioB
TPEYTOJIbHUKA.
Buemninue yribt
TPEYTOJIbHUKA
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OKpy>XHOCTb U KPYT. 14 OKpY>KHOCTB, XOpIa U DopMyJIMPOBATH ONPeE/IeJICHUSA: OKPYKHOCTH, XOP/IbI,
I'eomerprreckne TUAMETp UX CBOMCTBA. | JUAMETpa M KacaTeNbHOM K OKpYKHOCTH. M3yyaTh ux
ITOCTPOCHHA KacarenpHas CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
OKPY’KHOCTH. HccnenoBarhb, B TOM YHCIIE UCIOJIB3Y M (POBLIE pecypcehl:
OKpy»KHOCTb, OKpY>KHOCTb, BIIMCAHHYIO B yYT'0JI; LICHTP OKPY>KHOCTH,
BIIMCAaHHAs B YTOJL. BIIMCAHHOM B yT'OJI; PABEHCTBO OTPE3KOB
Tousitue 0 TMT, KacaTeNbHBIX.
NpUMEHEHNE B HUcnoas3oBats meToa [ MT 11 nokazarenbCcTBa TEOpEM O
3aja4ax. nepeceyeHr: OUCCEKTPUC YTIIOB TPEYroJIbHUKA U
buccekrpuca n CEpPEAMHHBIX NEPIEHAUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA
CepeIMHHbIN ¢ momorso I'MT.
TICPICHIHKYIAp KaK OBJiajieBaTh MOHATHSIMH BIIMCAHHON U OITMCAHHOM
FCOMCTPHHCCIHIC OKPY’KHOCTEU TPEYTrOJIbHUKA, HAXOAUTH LIEHTPHI ITUX
MeCTa TOYEK. .
OKpyKHOCTD, OKPY’KHOCTEM.
OIICAHHAS OKOJIO Pemiatb OCHOBHBIE 32/1a4H HA NOCTPOEHUE: YIJIA, PABHOTO
TPeyTOTBHHKA. L[aHHOLfy; cepem/IHHOUFO MIEPIICHIUKYJIAPA JAHHOIO OTPE3Ka;
OKpYKHOCT®, IIPSAMOM, IIPOXOIAIIEH Yepe3 JaHHYIO TOUKY U
BIINCAHHAS B NePHEHIUKYISIPHON JaHHOUN NPSIMOM; OMCCEKTPUCHI
TPEyTOJIbHUK. JAHHOTI'O YIJIa; TPEYIOJIBHUKOB I10 Pa3JIMYHBIM 3JIEMEHTAM.
[Ipocrenmmue 3HAKOMMTBCH € HCTOPHEN PAa3BUTHS T€OMETPUH
3a/1a4d Ha
IIOCTPOCHUE

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO 96
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[ToBTOpeHue, 06001IEHNE 4 TMoBTOpeHHe u | PeliaTh 3aa4u Ha IIOBTOPEHUE, HILTIOCTPUPYIOIIUE CBSI3H
3HaHUN 0606MmeH e OCHOBHBIX | MY PasIHYHBIMU YacTsAMHU Kypca
IIOHATUM W METOJO0B
Kypca 7 kiacca
OBUIEE KOJIMYECTBO 68
YACOB I10
[TPOTPAMME
8 KUIIACC
HauMeHoBaHue pasgelna | KommdecTBo OCHOBHOE OCHOBHBIC BUJIBI ACSITSIBHOCTA 00YYaIONTUXCS
(Tembl) Kypca 4acoB coJiepKaHue
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YeTbIpéx bHUKH 12 141 JKaTh M HAXO0JIUTh HA UEPTEKaX YCThIPEX bHUKH
ETBIPEXYTOI Tlapanienorpamm, ero 300paxa axo/ a yepTekax YeThIPEXYTOJI
NPU3HAKH ¥ cBofictea, =~ P33HPIX BUJOB M HMX  OIIEMEHTHI. DopMyJIMpPOBATH
YacTHBIE CIIy4an onpeeSieHHs: napajjenorpaMma,  NPSMOYTOJIbHUKA,
napasIenorpaMMoB pombOa, KBajapara, Tpamnelyud, paBHOOOKOW Tpameluu,
(IpsIMOYTOJILHUK, MPSIMOYTOJILHOM Tpamnelnm.
poMO, KBajsIpar), uX Jloka3piBaTh W MCHOJIb30BATH MPH PelIeHuu 3a1a4
NPU3HAKKU U CBOMCTBA. | TPU3HAKK U CBOMCTBA: MapajuieorpaMmma,
Tpanenwust. MPSIMOYTOJIbLHUKA, poMOa, KBaJpaTa, Tpamneuu, paBHOOOKOM
PaBHoOOKas 1 Tpanenu, NpPSIMOYTOJIbHOM Tpareuu.
MPSIMOYTOJIbHAS
pAMOY IIpuMeHATH MeTO YIBOCHUS MEIMaHbl TPEYTOJIbHUKA.
Tpamneuum.
Hcnoab3oBaTh MUGPOBBIC PECYPCHI IS HCCIICA0OBAHUS
Meron yaBoeHust .
CBOMCTB M3y4aeMbIX QUTyp.
MeaHEbl.
[{enTpamsHas 3HAKOMHMTBHCS ¢ UCTOPUEN Pa3BUTHS T€OMETPUU
CUMMETpHUSI
Teopema Paneca u TeopeMa 15 IIpoBoauTH MOCTPOEHMSI C TIOMOIIBIO ITUPKYIIS U

0) IMPOIIOPpHUOHAJIBHBIX

OTpe3Kax, MoJ00HbIE
TPEYTOJLHUKHU

Teopema Paneca u
Teopema

0
IPONOPLIHOHAIBHBIX
otpeskax. CpenHss
JIMHUS TPEYTOJIbHUKA.

JIMHENKH C UCIIONIb30BaHue TeopeMbl Dajieca U TEOpEMBI O
IIPONIOPLHUOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONOPLIHOHAIIBHBIA OTPE3O0K.

HpOBOHl/ITB A0Ka3aTeJIbCTBO TOTO, qTo MCAHAaHbI
TPCYIrOJIbHHKA IICPECCKAIOTC B OJIHOM TOYKEC, 1 HAXOAHUTDH

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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Tpanenus, e€ cpennss
JIUHUSL.

[IponopuroHaIbHBIE
otpesku. LlenTp
Macc B
TPEYTOJIbHUKE.
ITonoOHEBIE
TpEyroJbHUKU. Tpu
MpU3HaKa Mo 100us
TPEYTOJIbHUKOB.
[IpumeHenune
nooousl mpu
pelIeHnun
MIPAKTUYECKUX 3a/1a4

CBS3b C IIEHTPOM Macc, HAXOAMTh OTHOIIICHHUE, B KOTOPOM
MEIMaHbI IEIATCS TOYKOU UX MePeCceueHUsI.

HaxoauTth Mo00HbIE TPEYTOJIbHUKH Ha TOTOBBIX YePTEIKAX
C YKa3aHHEM COOTBETCTBYIOIIHNX MPHU3HAKOB ITOA00MS.
Pemath 3aqa4u Ha 110I00HBIC TPEYTOIBLHUKH C TIOMOIIIBIO
CaMOCTOSITEITLHOTO ITOCTPOCHUS YePTEIKEH U HAXOXKICHUS
110JTOOHBIX TPEYTOJIbHUKOB.

IIpoBoauTH 1I0KA3aTEIBCTBA C UCIIOIB30BAHUEM
MPU3HAKOB MOJ00US.

Jloka3bIBaTh TP NpPU3HAKA TOA00US TPEYTOJIbHUKOB.
IIprMeHATH MTOTy4YEeHHBIE 3HAHUS IIPHU PELICHUN
r€OMETPUYECKUX U TPAKTHYECKUX 3a/1a4.
3HAKOMUTBCH € HCTOPHUEH PAa3BUTUS TEOMETPUN

[Inomane. Haxoxaenue
IJIOIIAIEW TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (UTYP.
[Tnomaau mogo6HbIX HUryp

14

CBolicTBa mioniaaei
r€OMETPUYECKUX
buryp. @opmyIibl
JUTS TIIOLIA N
TPEYTOJIbHUKA,
napajiesiorpaMmma,
Tpareuu.
Brruncnenue
TUIOIIAJICH CIIOMKHBIX

buryp.

OBiageBaTh NEPBUYHBIMH NPEACTABJIEHUAMH 00
oO1el Teopuu 1omanu (Mepsol), (pOpMyJIMpPoOBaATH
CBOICTBA TUIONIA/IM, BBIICHITH UX HATJISIIHBINA CMBIC]T.
BbiBoaMTH (OpMYIIBI IJIOLIAAM MTapaljiesiorpamma,
TPEyToJIbHUKA, Tpaneluu u3 (popMyJibl II0Laau
IPsIMOYTOJIbHUKA (KBaJpaTa).

BbiBoAMTH (OPMYITBI IIOMAAH BBITYKJIOTO
YeThIPEXYTOJIbHUKA YEePE3 TUATOHATIM U YTOJl MEXIY HUMHU.
HaxoauTs momany puryp, n300paxEHHbIX Ha KIETYaTON
Oymare, HCNOJIL30BaTh pa3dreHne GUrypsl Ha YacTH U
JOCTPAUBAHHUE.

99
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Pa30upaTh npuMepbl UCTOJBb30BAHUS BCIIOMOTATEIbHOM
[Tnomanu guryp Ha

KJIeTYaTol Oymare.
IIromaam mo100HEBIX
buryp. 3agaun ¢
MPaAKTUYECKUM
COZIEpKAHHUEM.
Pemenue 3agau ¢
TIOMOIIBIO METOIa
BCIIOMOTaTEIbHOMN
TUIOIIA N

TJIOIIAIN JIJISl PEIICHUS TeOMETPUICCKHX 3a1a4.
HaxoauTs miomaay noo0HbIX GUryp.

BuruncsiTh 1101 pa3inuHbIX MHOTOYTOJIBHBIX (PUTYD.
PemiaTs 3agaum Ha 10116 C TPAKTUYECKUM
COJIEPKAHNEM
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Teopema [ludaropa u 10 Teopema Iudaropa, Joka3biBaTh TeopeMy [Iudaropa, ucnonb3oBatb €€ B
Hayajia TPUrOHOMETPHUH 1 e€ IpUMCHEHHE. MPAaKTHYCCKUX BbIYMCIICHUAX.
Onpenenenue PopMyJHPOBATH ONPEICICHUS
TPUTOHOMCETPHHCCKHX | 1hyronoMeTprueckix (DYHKIMIA OCTPOTO YTiIa,
(GyHKIUI OCTPOTO
NPOBEPATHh UX KOPPEKTHOCTH. BBIBOAUTH
yria
TPUTOHOMETPUYECKHE COOTHOLLEHUSI B
IPsIMOYTOJILHOTO
TPeyrobHIKa, PSIMOYTOJILHOM TPEYTOJIbHUKE.
TpuroHometpuyeckue | VICCACNIOBATh  COOTHOIICHHS —MEXKIYy CTOPOHAMH B
COOTHOIIEHNS B IPSAMOYTOJIbHBIX TPEYTOJIbHUKAX ¢ yriaMmu B 45° u 45°; 30°
(¢]
PSAMOYTOJIbHOM 1 60°.
TPEYTrOJbHUKE. Hcnons3oBaTh popMybl IPUBEIECHUS U OCHOBHOE
OcHoBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO AJI1 HAXO0XKICHUS
TPUTOHOMETPUYECKOE | COOTHOILIEHUI MEXKIy TPUTOHOMETPUUECKUMHU (PYHKIUSIMU
TOJIECTBO Pa3IUYHBIX OCTPBIX YTJIOB.

IIpuMeHATH MOJNYyYEHHBIE 3HAHUS U YMEHUS IPHU PELICHUU

MMPAaKTUYCCKUX 3aJ1a4.

3HAKOMHMTBHCH ¢ HCTOPHEN Pa3BUTHS T€OMETPUU
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YTI1bl B OKPY>KHOCTH. 13 D®opMyIMPOBATH OCHOBHBIE ONIPEJICTICHUS, CBSI3aHHbBIE C
BrnivcanHble 1 ONMCaHHbBIE Brircannsie u yriamMu B Kpyre (BIUCAHHBINA yToJI, IEHTPAIbHBINA yTOM).
YETHIPEXYTOJLHUKH. LIEHTPaJIbHBIE YTJIbI, HaxoauTh BNIMCaHHBIE YIJIbl, ONUPAIOIIMECS HA OAHY AYTY,
KacarenbHbie K Yroj MCxKIy BBIYHCJIATD YIJIBI C IOMOIIBIO TEOPEMBI O BIUCAHHBIX
okpyxHoctu. Kacanue kacaTCIIbHOU H yriax, TEOpEMbl O BIMCAHHOM YEThIPEXYTOJIbHUKE,
OKpYKHOCTEHT XOpZOH. YTIIbl TEOPEMBI O LIEHTPAILHOM YTIIE.
MEXy XOpAaMHu U
Gy XOpA HccaenoBathb, B TOM YHCIIE C TOMOIIBIO ITUGPOBBIX
CEKYILIUMU. ,
PECYPCOB, BHMCAHHBIE U ONUCAHHBIC YETHIPEXYTOJIbHUKH,
Bniucanuslie u .
BbIBOAUTH UX CBOMCTBA U MPHU3HAKH.
ONMCAaHHbIE .
i Hcnosb30BaTh 3TH CBOMCTBA U MIPU3HAKYU MPU PEIIEHUN
YETBIPEXYTOJIBHUKU,
3a1a4
UX TIPU3HAKU U
CBOWCTBA.

[Ipumenenue stux
CBOMCTB TIpH
peLIeHnN
reOMETPUYECKUX
3a1a4.

B3anmnoe
pAacmoIOKEHUE IBYX
OKpPY>KHOCTEH, 001111e
KacarenbHble. Kacanue
OKPYKHOCTEU
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[ToBTOpeHue, 0600IIeHNE 4 ToBTopeHHe Pemartsb 3agaum Ha TOBTOPEHUE, ULUTFOCTPUPYIOIIUE CBI3U
3HAHWN OCHOBHEIX Homstui | MEKAY Pa3IHIHBIMU YaCTSIMU Kypea

METOJIOB KypcoB 7 U 8§

KJIacCOB, 0000IIIeHE

3HAHUU
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC
HamnmeHoBanue paznena | KonmnuectBo OcHOBHOE OCHOBHBIC BIBL ICATEIRHOCTH 00y HaroMMXCA
(TembI) Kypca 4acoB COJIep)KaHue

Tpuronomerpusi. Teopemsl 16 OnpezelneHne DopMyJMPOBATH  ONPeEdeJIeHUs]  TPUTOHOMETPUUECKUX

KOCHHYCOB U CUHYCOB. TpUroHOMeTprueckux | (QYHKIHI TYIBIX M MPSMBIX YIJIOB.

Pemenue TpeyroabHUKOB ¢yHximit yrioos or 00 | BBIBOAMTH TEOpEMY KOCHHYCOB M TEOPEMY CMHYCOB (C
no 1800. dopmysl pPaJMyCcoM ONKUCAHHON OKPY>KHOCTH).
pUBEJICHUS. BoiBoauTh (hOpMYJIBI /ISl BHIYMCIAEHUS MJIOIAAel ¢
Teopema KOCUHYCOB, HCI0JIb30BAHUEM TeOpeM TPUTroHOMeTpuH (popmyiia
TEOpeMa CUHYCOB. TUIOLIAN TPEYTOJIbHUKA Yepe3 ABE CTOPOHBI U yToJl
Pemenue MeX Ay HUMH, (opMyJia TUIONIaAN YEThIPEXYTOIbHUKA
TPEYTOJIbHUKOB. Yyepes ero AMaroHaiu M YroJl MeXIy HUMH).
IIpakTiyeckoe Pemiats TpeyroabHUKH.
NpUMCHCHIE Pemiath IpakTUYECKHE 3a/1a49H1, CBOIAIINECT K
AOKa3aHHBIX TCOPEM | yax oy IeHHIO PA3IMYHBIX SJIEMEHTOB TPEYTOJIbLHHKA
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[IpeoOpazoBanue nogo0ous. 10 OcBauBaThb NOHSITHE TPEOOPA3OBAHUS TOJOOUS.
[TonsTe o -
MeTtpuueckue HccnenoBath OTHOLICHUE JIMHEHHBIX 3JIEMEHTOB (QUTYD
npeoOpa3oBaHUU
COOTHOULIEHMSI IpU MpeoOdpa3oBaHUU O100US.
IOJ00HS. 9
B OKPYXHOCTH Haxoaute npumepsl o00Hs B OKpYyKarolen
CoOTBETCTBEHHBIE .
JeNCTBUTENBHOCTH.
DIIEMEHTBI B
BIBOAUTH METPUUYECKHU THOIIEHUS MEXK
HOZIOGHBIX GHTYP. ox €TPUYECKUE COOTHOILLIE 5910%
OTpe3KaMHU XOPJI, CeKYIIUX U KacaTeIbHBIX C
Teopema o P PA, CCKYIL 5
MCTIOJIb30BaHUEM BIMCAHHBIX BU I HBIX
MpOW3BEIeHHH CIIOJIb30BaHUE ; ca yIJI0 0110
TPEeyroJbHUKOB. PemaThb reomeTpruyeckue 3a1auu u
OTPE3KOB XOP/, peyr g P a .
aziayyl U3 peasbHOU KU3HU C UCIIOIb30BAHUEM IT HBIX
Teopema 3a] 3 pe 0 3HHU C UCIIOJIb30 €M 110710

TPEYTrOJIbHUKOB

0 NPOU3BEICHNN
OTPE3KOB CEKYLIUX,
TeopeMa 0
KBaJpare
KacaTeNbHOM.
[IpumeHnenue B
peLIeHUH
F€OMETPUIECKUX
3a1a4
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Bexropsl

12

Onpenenenue
BEKTOPOB, CJI0KEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXE€HHUE BEKTOpa
Ha YHUCJIO.
OU3NYECKUN U
r€OMETPUYECKHUN
CMBICIT BEKTOPOB.
Paznoxenue Bekropa
1o IByM
HEKOJIJTMHEAPHBIM
BEKTOPaM.
Koopaunatsl
BEKTOpA.

CkanspHoe
MIPOU3BEICHUE
BEKTOPOB, €ro

HNcnonb30BaTh BEKTOPHI KaK HAPaBJICHHBIE OTPE3KH,
HcCJIe0BaTh TeOMETPUUYECKU (TIEpeMEIleHHE) U
¢busnueckuii (Cuiia) CMBICIIBI BEKTOPOB.

3HaTh onpeaeseHust CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOEHUS BEKTOPA HA YUCJIO0, MCCJIeI0BATH
TE€OMETPUIYECKUN U (PU3UUECKUIN CMBICIIBI ATUX OTIEPAIIHiA.
PemaTs reomeTpuyeckue 3aa4u ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOp IO JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnmoab30BaTh CKaIsPHOE MTPOU3BEICHUE BEKTOPOB,
BbIBOAHUTH €I0 OCHOBHBIE CBOMCTBA.

Buruucasite cymMmMy, pa3HOCTh U CKAIIPHOE MPOU3BEACHUE
BEKTOPOB B KOOpJIMHATAaX.

IIpuMeHATH CKalIspHOE MPOU3BEJICHHUE JISI HAXOXKJICHUS
JUTMH U yTIIOB

106
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IIPUMEHEHUE JUISL
HaxOXJICHUS UIMH M
YIJIOB. Peurenue
3a1a4 € TOMOIIBIO
BEKTOPOB.
[IpumeHnenune
BEKTOPOB TUTSt
pemeHus 3a1a4
busuku
JlekapTOBBI KOOPAMHATHI JexapToBbI OcBauBaTh NOHATHE MIPSIMOYTOJIBHOU CHCTEMBI

Ha IIJIOCKOCTH

KOOPJMHATBI TOUEK Ha
IJIOCKOCTH.
YpaBHEHUE TTPSAMOI.
YpaBHeHUE
OKPY>KHOCTH.
Koopaunatsl Touek
repecevyeHus
OKPY>KHOCTHU U
TIPSIMOM.

Meton koopauHAT
MIpY pELICHUU
r€OMETPUUECKUX
3a7a4, MPAKTUYECKUX
3a1a4

KOOPJIMHAT, I€KapTOBBIX KOOPAUHAT TOUYKH.

BopIBOAMTH YpaBHEHHUE IPSIMOM U OKPY>KHOCTH. BbLIeasiTh
MIOJIHBIM KBAJIpaT JJIsl HAXOKICHHUS LIEHTpa U pajnyca
OKPYKHOCTH T10 €€ YPaBHEHHIO.

PemaTp 3aqaum Ha HAX0XK/IEHHE TOUYEK NIEPECEUECHHUS
HPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METO/1a KOOPAUHAT.
Hcnoab30BaTh CBOKCTBA YIIIOBOTO KO3 PUIIMEHTA NPSIMOA
NP pELICHUU 3a]1a4, JUIsl ONPEeIICHUs PACIIONOKEHUS
MIPSIMOM.

IIpuMeHSATH KOOPAUHATHI IPU PEIICHUU T€OMETPUUECKUX U
IIPAKTUYECKUX 3a]a4, JUIsl IOCTPOEHUS MaTEMAaTUYECKUX
MOJeJIeN pealibHBIX 3aAa4 («METOJ KOOPJIUHAT).
Hoab30BaThbCs1 111 NOCTPOCHUS U UCCIIEIOBAHUN

U (POBBIMH PECYPCAMH.

3HAKOMUTBCH € HCTOPHEH PA3BUTHUS TEOMETPUU

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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[IpaBUIbHEIE 8 [paBuiIbHEBIE @opMyJIHPOBATH OIPEIEICHHE PABUILHBIX
MHOTOYTOJIbHUKH. JlnnHa MHOT'OYTI'OJIbHUKH. MHOT'OYT'OJIbHUKOB, HAXOAUTb UX 3JIEMEHTHI.
OKPYKHOCTH H IUIOIIA/b Hucrno O. [imuna IHosb30BaTHCSI MOHATUEM JUIMHBI OKPYKHOCTH,
Kpyra. Beraucnenue OKPYKHOCTH, yTr BBEIEHHEIM C IIOMOILBIO IPABHILHBIX MHOIOYTOJILHUKOB,
Iomaen OKPYRHOCTH. onpeneJsiTh unciio [, JmuHy 1yru B pajHaHHyo Mepy
Pannannas mepa ’
yria yria. [IpoBoANTb Mepexox OT paJraHHON MEPHI yIriaa K

rpaaycHON U HA00OPOT.
[Tmomane kpyra, paiy p

CEKTOpa, CErMeHTa OﬂpelleJISITL IIomaab Kpyra.

BouiBoauTh ¢opmyJibl (B rpayCHOM U paldaHHON Mepe)
JUISL JUTUH JIyT, TUIOIIA/IEN CEKTOPOB U CETMEHTOB.
Bouruncasatsh miomaau Guryp, BKIFOYAIOMIUX 3JIEMEHThI

OKPY>KHOCTH (KpyTa).

Haxoauth 1ioniaay B 3a/1a4ax peajibHOM KU3HU
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JIBM)KEHUS TJIOCKOCTH 6 ITonsaTue o Pa3zoupars npumepsl, HUTIOCTPUPYIOITUE TOHATUS
ABHKCHHH JIBUKCHMUSL.
IUIOCKOCTH.

@opMyIHPOBATH OINPEACIICHUS MTAPATIIEILHOTO IEPEHOCA,
[TapaiutenbHbIN

IIEPEHOC, TOBOPOT
[Ipumenenue npu
peneHnH 3a1a4

IOBOPOTa U OCEBOM CUMMETPUU. BBIBOAUTH UX CBOMCTBA,
HAXOAUTb HENOJABMKHbIE TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUIA IPOCTENIINX (UTyp.
IIpuMeHATH TapauiesIbHBIN IEPEHOC U CUMMETPHIO IPH
pELICHUH T€OMETPUUYECKHX 3a/1ay (pa30oupaTh MPUMEPHI).
Hcnoab30BaTh 115 IOCTPOECHUS U UCCIIETOBAHUI

U (POBBIE PECypPChI
606 ! :
[ToBTOpenue, o6oOIICHNHE, [ToBTOpeHue OnepupoBath noHATHAME: PUTypa, TOUKa, MpsMasi, yrodi,
CUCTeMaTH3allus 3HAHUI OCHOBHBIX TIOHATHH U | MHOTOYTOJIbHHK, pAaBHOOCIPEHHBIN 1 PAaBHOCTOPOHHUIA
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METOJI0B KypcoB 7—9
KJIacCOB, 0000IIICHHE
U CUCTEMAaTHU3aLMs
3HAHUM.
[Ipocreiimme
r€OMETPUYECKHE
burypsl u ux
cBoucTBa. M3smepenue
FEOMETPUYECKUX
BEJIMYHH.
TpeyroyibHUKMU.
[TapannenbHble U
NEPIEHIUKYJISPHBIE
MpsIMbIE.

OKpy HOCTb U KpYT.
['eomerpuueckue
MMOCTPOCHUS. Y TJIbI
B OKPYKHOCTH.
Bnucanneie u
OMHUCAHHbIE
OKPY>KHOCTHU
MHOT'OYT'OJIbHUKOB.
[Ipsmas u
OKPYXHOCTb.

TPEYrOJbLHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEIHaHa,
OucceKTpHca U BbICOTa TPEYTOJIbHUKA, MapajlieJIorpamMm,
pOMO, IPSMOYTOJIbHUK, KBAJIpaT, TPANEIHs; OKPYKHOCTb,
KacaTelbHas, paBEHCTBO U mojodue guryp,
TPEYroJIbHUKOB; MAPaUICIbHOCTh U IEPIIEHIUKYIISIPHOCTh
MPSIMBIX, YTOJI MKy IPSIMBIMU, CHMMETPHST OTHOCUTEIHHO
TOYKH U MPSMOM; IJIMHA, PACCTOSIHUE, BEJIMUMHA YTJIa,
IJI0IIA/b, HEPUMETP.

Hcnoab3oBaTh (pOPMYJIbI: IEPUMETPA U TIOIIAIN
MHOT'OYT'OJIbHUKOB, JIJTHHBI OKPY>KHOCTH U TUIOIIAU KpyTa,
00BEMa MPSIMOYTOJILHOTO Mapauieenunesa.
OnepupoBaTh NOHSATUSIMH: TIPSIMOYTOJIbHASI CUCTEMA
KOOPAHMHAT, BEKTOP; MCMOJIb30BATh 3TH MOHATUS IS
MpEeACTaBICHUS TaHHBIX U PEUICHUA 3a7a4, B TOM YUCIIE U3
JIPYTUX y4eOHBIX TIPEIMETOB.

PemaTh 3aqaum Ha MOBTOPEHUE OCHOBHBIX MOHATUH,
WJUTIOCTPALIAIO CBA3€H MEXKY pa3IuYHbIMU YacTSMHU Kypca.
BriOupaTh MeToA 11 penieHus 3a1a4u.

PemaThb 3aga4u U3 IIOBCETHEBHOU KU3HU

[OKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOANMUCHIO
YOV "LWKOJIA "YCMAHMUA", daTbixoB Unbcyp MynnaHyposuy, VUPEKTOP
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YeTbIpEXYTrOJIbHUKH.
Bniucanuelie
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Y OIIMCAHHbIC
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Havasa
TPUTOHOMETPHUH.
Pemenue obmux
TPEYrOJIbHUKOB.
[IpaBuiibHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
Jmxenus. [TogoOue.
CummeTtpusi.
[Inmomans.
Brruuciienue
IJIOIIAACH.

[Tmomagy mogoOHBIX
¢buryp. JlekapToBbl
KOOPAWHATHI Ha
IIJIOCKOCTH. BEKTOpBI
Ha MJIOCKOCTHU

JIOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
YOy "LUKOJIA "YCMAHMUSA", daTbixoB Mnbcyp MynnaHyposud, JVUPEKTOP

09.02.24 10:55 (MSK)

112

Ceptudmkat 01606AAD000BBO7FBF4B609D22C5113D21




®denepanbpHas padodas mporpamma | Marematuka. 5—9 kinaccel (0a30BbIi ypOBEHB)

OBLIEE KOJIMYECTBO
YACOB I1O
[TPOIPAMME

68

JIOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
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OEJEPAJIBHASA  PABOYAS  ITPOTPAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

IMNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1ubpoBOM MHpE BEPOSITHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OO0JIBIITYI0 3HAYMMOCTD, KaK C TOUKH 3PEHUS IPAKTUICCKUX MPUITIOKECHHM, TaK U UX POITU
B 00pa3oBaHUH, HEOOXOMMOM KaKIOMY 4esoBeKy. Bo3pacraer uncio npodeccuii, npu
OBJIaJICHUU KOTOPBIMU TpeOyeTcs Xopoiiiasi 0a30Basi IOArOTOBKA B 001aCTH BEPOSITHOCTH
U CTAaTUCTUKH, TaKas TMOJrOTOBKA Ba)KHA ISl TMPOJODKCHHS OOpa3oBaHUS W IS
yCTETTHON TPO(eCcCHOHATEHON Kaphephl.

Kaxxplii 4esioBek MOCTOSSHHO MPUHUMAET PEIICHUs] Ha OCHOBE UMEIOIIUXCSL Y HETO
JAHHBIX. A Ui 0OOCHOBAaHHOT'O MPHUHSATHS PEIICHUS B YCIOBUAX HEJAOCTaTKa WU
n30bITKa MHPOPMAIMU HEOOXOJMMO B TOM UHCIE XOpomio chopMUpOBaHHOE
BEPOSITHOCTHOE U CTATUCTUUYECKOE MBIIICHUE.

NmMeHHO mo3TOMY OCTpO BCTaja HEOOXOIAUMOCTh C(HOPMUPOBATH Y OO0YUAFOIITUXCS
(YHKIIMOHAIBHYIO T'PAMOTHOCTb, BKJIIOYAIOLIYI0 B Cce0si B KauyeCcTBE HEOThEMIIEMOMN
COCTABJISIIOIIEH yMEHHE BOCIPUHUMATh M KPUTHYECKH aHAJIU3UPOBATh MH(OpMAIUIO,
MPEICTABICHHYIO B Pa3IMYHBIX (opMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peanbHBIX MPOLIECCOB M 3aBUCHMOCTEH, MPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIC
pacu€Thl.

3HAKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMHU MPUHIIMIIAMH CcOOpa, aHaiau3a H
NPEACTaBIICHUs JaHHBIX W3 Pa3IMYHbIX cep KU3HM OOIecTBa W TOCyIapcTBa
npuoOmaer oO0y4aromuxcsi K OOIIEeCTBEHHBIM HHTepecaM. l3ydeHne OCHOB
KOMOMHATOPUKHN pa3BUBAECT HABBIKM OpraHW3aluud Iepedopa W Tojcuéra dYucia
BApUAHTOB, B TOM YHWCIIC B MPHUKIATHBIX 3aJadyax. 3HAKOMCTBO C OCHOBAMHU TEOPUHU
rpadoB co3maét MaTeMaTHUeCKUid (QyHIAMEHT Uid (GOPMUPOBAHUS KOMIIETCHLUH B
obnactn wHpOpMATHKH W MTHQPPOBBIX TexHOMOTHHA. [Ipw WM3ydeHWUM CTAaTUCTUKU U
BEPOSITHOCTU 00O0TamaroTcsl NpeCTaBiICHUsT O0Y4YaroIUXCsl O COBPEMEHHOM KapTUHE
MHpa U METOJaX €ro MCCIeNOBaHUs, (OPMHUPYETCS MOHUMAHUE POJIM CTAaTUCTHKU KaK
UCTOYHUKA COIMAIbHO 3HAUYUMOW HWHPOpMaMM W  3aKIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBITIICHUS.

B cooTBeTCTBUMU ¢ JaHHBIMH LIEJISIMH B CTPYKTYpE MpPOrpaMMbl y4eOHOro Kypca
«BepoaTHOCTh U CTaTHUCTHKA» OCHOBHOT'O OOIIETO 00pa30BaHUs BBIJCICHBI CIEIYIONINE
cozepkaTelbHO-MeToiuueckne JuHuu: «llpeacTaBnenne MaHHBIX W ONMcaTeIbHAs
CTaTUCTHKa», «BeposTHOCTHY, «DIeMeHTh KOMOMHATOPHKWY», «BBejaeHue B Teoputo
rpadoBy.
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Conepxxanue nuHun «lIpeacraBieHre JOaHHBIX W ONHCATENbHAs CTATUCTHUKA»
CIIy’KUT OCHOBOH JUIsi (POPMHUPOBAHUS HABBIKOB PabOThI ¢ MH(POPMAIIMEH: OT YTEHUS U
UHTEpHpeTanuu uHGOpPMaIMKM, MPEeACTaBICHHOW B Ta0iMilax, Ha JaMarpaMmax u
rpadukax, 10 cOopa, MNpeACTaBICHUS M aHajiu3a JaHHBIX C HCHOJIb30BAHUEM
CTAaTUCTUYECKUX XapaKTepUCTUK CpPEeOHUX M pacceuBaHus. PaboTas ¢ JaHHBIMH,
oOydaroluecss ydaTcsi CUUTBIBAaTb M HUHTEPIPETHPOBATh JaHHBIC, BbIJBHUIaTh,
apryMeHTHUPOBATh U KPUTUKOBATH MIPOCTEHININE THIIOTE3b, Pa3MBIILIATh HaJl (haKTOpaMHu,
BBI3bIBAIOIIMMHA HM3MEHYMBOCTh, W OLICHMBAaTh WX BIUSHHE Ha paccMaTpUBAEMbIE
BEJIMYMHBI U TPOLIECCHI.

NHTynTHBHOE TPENCTABICHUE O CIYYalHOW HW3MEHYMBOCTH, MWCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHMPYIOIIEW OCHOBOW JUISl U3YYEHUS
TEOPUHU BEPOSTHOCTEN. bobllioe 3HaueHne UMEIOT MPAKTUYECKHUE 33JIJaHUs, B YACTHOCTH
OMBITHI C KITACCUYECKUMU BEPOSITHOCTHBIMU MOJIETISIMU.

[ToHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBAo0NoJ00us CIy4ailHOrO COOBITHS.
[Ipu u3yyeHun y4ebHOro Kypca 00ydaroumecs 3HaKOMSITCS ¢ MPOCTEHIIMMHU METOAaMHU
BBIYMCJIEHUSI BEPOSTHOCTEM B CIYYalHBIX DSKCIEPHUMEHTAX C PaBHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMUA HMCXOJAMHU, BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJSIOIMIMMU CTABUTH U
pemiath Oosiee cloXkHbIE 3a/1a4i. B ydeOHbIN Kypc BXOJAT HaYaJIbHbIE TPEICTABICHUS O
CIIy4alHbIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeGHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOydYalolIuXcs ¢
MHOKECTBAMH W OCHOBHBIMHM ONEpPALMIMU HAJ MHOXECTBAMH, PacCMaTpHBAOTCS
OpUMEpPbl TNPUMEHEHHUS sl pELICHHsd 3a/Jad, a TaKKe HCIOJIb30BaHUSA B JAPYIHX
MaTEMaTUYECKUX KypcaxX U y4eOHBIX MTpeAMETaX.

B 7-9 xnaccax nzyuaercst yueOHbIN Kypc « BEpoSITHOCTh M CTaTUCTHKA», B KOTOPBIN
BxomAT paszaensl: «lIpencraBneHue aHHBIX W ONUCATEIbHAs  CTATUCTUKAY,
«BeposATHOCTBY, «DNIeMEHThl KOMOMHATOPUKWY», «BBeaeHue B Teoputo rpadoBy.

OOmiee 4YMCIO YacoB, PEKOMEHJIOBAHHBIX JUIi HM3Y4YeHHUs YyuyeOHOro Kypca
«BeposiTHOCT U cTatucTUKa», — 102 yaca: B 7 kiacce — 34 gaca (1 gac B Hezeno), B 8
kiacce — 34 gaca (1 gac B Heneno), B 9 kiacce — 34 vaca (1 yac B Heneonio).

COJEPKAHUE OBYUYEHUA

7 KIIACC

[IpencraBieHre MaHHBIX B BUJIE TaONUWIl, auarpamm, TpaduKoB. 3amoHEHHUE
Ta0JINII, YTEHUE U MOCTPOCHHUE AHarpaMM (CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Urenue rpadukoB peambHBIX IMporeccoB. M3Biedenne mHPOpManuu W3 TuUarpamm u
TaOJINII, UCTIOJIb30BAHUE U UHTEPIIPETAIUS JAHHBIX.
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OnucatenbHasi CTaTUCTUKA: cpefHee apudmernyeckoe, MeAHaHa, pa3Max,
HauOOJbIIIEe U HAUMEHbIIIEee 3HaYeHUSI HA00pa YMCIOBBIX JaHHBIX. [Ipumepsl ciydaitHon
U3MEHUYHBOCTH.

Crny4yaliHbIN SKCTIEPUMEHT (OTBIT) U CIIy9aifHOE COOBITHE. BEposITHOCTh M YacToTa.
Ponbs ManoBeposSITHBIX U MTPAKTUYECKU IOCTOBEPHBIX COOBITHIA B MPUPOJIC U B OOIIIECTRBE.
MomneTa u urpanbHasi KOCTh B TCOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. Crenenb BepmuHbl. Yucno pédbep u cymMMapHas CTETICHb
BepuiuH. [Ipeacrasnenue o cBa3Hoctu rpada. Llenu u nukisl. [lytu B rpadax. O0xoxn
rpada (sinepoB nyTh). [IpeacraBienue 06 opueHTUpOBaHHOM Ipade. Pemienue 3amau ¢
oMoIIbIo rpadoB.

8 KUIIACC

[IpencraBiieHne NaHHBIX B BUJIE€ TaOJMII, TUAarpamMmm, rpauKoB.

MHOX€eCTBO, 3JIEMEHT MHOKECTBA, IMOJIMHOXKECTBO. Ornepalny HaJl MHOKECTBAMM:
o0ObeMHeHue, rnepeceyeHue, nonoiaHeHue. CBoWCTBa omepanuii HajJ| MHOXECTBAMHU:
NIEPEMECTUTENIBHOE, COYETATEIbHOE, PACIIPEACIUTENBHOE, BKIOUEHH. Vcnons30Banue
rpauueckoro MpeaCTaBICHUS MHOXKECTB JJI ONUCAHUS pPEaJIbHBIX TMPOIECCOB U
SIBJICHUH, TIPU PELICHUU 3a]1a4.

N3mepenne paccemBaHusl JaHHbIX. Jlucnepcuss W CTaHIAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB. Jlnarpamma pacceuBaHusl.

DOneMeHTapHbIe COOBITUS CilydaiiHOro omnbita. Ciydalinble coObITUs. BeposiTHOCTH
coObITHil. OmNBITBEI ¢ PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. CllydaiiHbIN
BbIOOD. CBSA3b MEXK/y MaJOBEPOATHBIMU U MPAKTUYECKH JOCTOBEPHBIMHU COOBITUAMH B
npupoze, 0OIIEeCTBE U HAYKE.

HepeBo. CBOMCTBA JEPEBBEB: E€AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHHE BHCSYEHN
BEPIIMHBI, CBSI3b MEXKIY YHCIOM BEpIIMH U yuciaoM pédep. IIpaBuio yMHOKEHHS.
Pemienue 3aau ¢ nomouisio rpagos.

[IpotuBomnonoxHueie coobiTus. Juarpamma Ditnepa. O0beIMHEHNUE U TTEPECEUCHHE
coopiTuii. HecoBmecTHbie coObITHS. DOopMysa CIOXKEHHS BEPOSTHOCTEH. Y CIIOBHAs
BeposTHOCTh. [IpaBuno ymHoxenusi. HeszaBucumbie coObiTus. [lpencraBnenue
DKCIIEPUMEHTAa B BHJE JcpeBa. PelleHue 3agad4 Ha HaXO0XKICHUE BEPOSATHOCTEH C
MOMOIIIBIO JIEPEBA CIYYANHOTO SKCIEPUMEHTA, TUarpaMM Jilepa.

9 KUIIACC

[IpencraBienne AaHHBIX B BUAE TaOJIMIl, AUarpamm, rpaukoB, WHTEPHpPETALIUS
JTaHHBIX. YTeHue U nocTpoeHue Tadaul, Auarpamm, rpauKoB M0 peabHbIM JAHHBIM.
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[lepectanoBku u (daktopuan. CodeTaHuss W YHCIO codyeTaHWil. TpeyroabHUK
[Tackans. Pemenue 3a1au ¢ ucroiab30BaHUEM KOMOWHATOPHKH.

'eomerpuueckass BepoATHOCTh. CiydallHbIN BBIOOp TOYKM U3 GUTYPHl  Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.

UcnbiTanne. Yenex m Heynaya. Cepust ucnbplTaHuid A0 nepBoro ycmnexa. Cepus
ucneiTanuii bepuysmm. BepositTHocT coObITHII B cepun ucnibiTaHui bepHyiu.

CnydailHass BeNWYMHA W PacHpeiesieHUE BEpOsITHOCTEH. MareMartnueckoe
OXuJaHue U aucrepcus. [IpuMepsl MaTeMaTHYeCKOTO OXKUIAHUS KaK TEOPETUYECKOIO
CpEHEer0 3HAYECHUs BEJIMYMHBI. MaTeMaTH4eCcKOe OKHAAHWUE W JUCIIEPCHUS CIIyYalHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHym.

[Tonsitue o 3akone OonbiuX yucen. 3mepenne BeposiTHOCTEH ¢ TTOMOIIBIO YacTOT.

Posnb 1 3HaueHUe 3aKOHA OOJIBIIIMX YUCET B IPUPOJIC U OOIIECTBE.
IMPEMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3yiabTaThl OCBOCHHUS IPOTPAMMBI YYEOHOro Kypca K KOHITY
o0yueHus B 7 Kjacce:

Yurate uHOpManUIO, TPEACTABICHHYIO B TaOiMlax, Ha JUarpaMmax,
IPE/ICTABIIATh IaHHbIE B BUJIE TA0JIHII, CTPOUTH IMarpaMmbl (CTOJIOMKOBBIE (CTOI0UYATHIEC)
U KPYTOBbI€) 110 MACCUBAM 3HAUCHHIA.

OnuceIBaTh U MHTEPIPETUPOBATH PEAIBHBIE YHCIOBBIE JaHHBIE, IPEICTABICHHBIE B
TabluIax, Ha [uarpammax, rpadukax.

Hcnonb30BaTh A1 ONUCAHUS JTAHHBIX CTaTUCTUYECKHUE XAPAKTEPUCTHKU: CpPEaHEE
apu(pMETHUYECKOE, MEIMaHa, HanOOJIbIlIeE U HAUMEHbIIIEE 3HAUYEHHUS, pa3Max.

NwmeTs npesicTaBieHre O Clly4aitHOM M3MEHYUBOCTH Ha IPUMEPAX 1IeH, (PU3NUECKUX
BEJIMUMH, AHTPOINOMETPUYECKUX JAaHHBIX, MMEThb MPEJCTABICHUE O CTATUCTHUYECKON
YCTOUYHUBOCTH.

[IpenMeTHBIE peE3ylbTaTBl OCBOCHHS MPOTPaMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

W3Bnekath u mpeoOpa3oBbIBaTh HHPOPMAIIHIO, MPEACTABICHHYIO B BUJE TaOJHII,
auarpaMM, rpauKoB, IPEICTABIATh JaHHBIE B BUE TaOIUII, TUarpamMmm, rpaduKoB.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKA3aTENeH: CPEIHUX 3HAUCHUN
¥ MEp paccerBaHmsl (pa3Max, JUCTICPCHsI M CTAHIAPTHOE OTKIIOHCHHE).

HaxonuTe 4acTOThl YMCIOBBIX 3HAYEHU M YACTOTHI COOBITHM, B TOM YHUCJIE TIO
pe3ynbTaTamM U3MepeHui U HaOJI0ICHUI.
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HaxoauTh BEpOSTHOCTH CIydallHBIX COOBITHH B OIIBITAX, 3HAas BEPOSTHOCTH
9JIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIIBITaX C PABHOBO3MOXKHBIMHU 3JICMEHTaPHBIMU
COOBITHUSIMH.

Hcmonp3oBaTh rpaduyecKue MOJCIH: JACPEBO CIIYYalHOI'O0 SKCIECPUMCHTA,
aUarpaMMbl Dijiepa, YucioBas mpsmas.

OnepupoBaTh NOHATHSIMHU: MHOXECTBO, TIOJIMHOKECTBO, BBITIOJIHATE ONICPAIN HAJ
MHO)KECTBaAMH: OOBCJWHEHHUE, IEePECCUCHUE, JIOMOTHCHHUE, TEPEUUCIISTh SJICMEHTBI
MHOYKECTB, IIPUMEHSTH CBOMCTBA MHOKECTB.

Hcnons30Bath rpaduueckoe IpeCcTaBICHUE MHOXKECTB U CBA3CH MEKIY HUMH /ISt
OMMCaHUS MPOIIECCOB M SIBJICHUI, B TOM YMCJIC IIPH PEIICHUH 3a/1a4 U3 JIPYTUX YU4eOHBIX
IIPEJIMETOB U KYPCOB.

[IpenMeTHBIE pe3yibTaThl OCBOCHHUS IPOTPAMMBI YYEOHOro Kypca K KOHITY
oOyueHus B 9 Kiacce:

W3Bnekats U mpeoOpa3oBbIBaTh MH(POpPMAIMIO, TPEICTABICHHYIO B Pa3IUYHBIX
MCTOYHHKAX B BUJIE TAOJINII, TUarpamm, rpaukoB, MPEACTABIATh JAHHBIC B BU/JIE TAOJIHII,
aarpaMM, rpadukos.

Pemate 3amaunM oOpraHW30BaHHBIM TMEpeOOPOM BAapUAHTOB, a TaKKe c
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METOOB.

Hcnonb30BaTh ONMMcaTeNbHBIE XapaKTEPUCTUKU J1JISI MACCHBOB YHCJIOBBIX JIAHHBIX, B
TOM YHCJIE CPEIHUE 3HAYEHHUS U MEPBI PACCEHBAHUA.

HaxomuTe 9acToThl 3HAYEHUW W YACTOTHI COOBITHS, B TOM YHCJE TOJB3YSCh
pe3ynbTaTamMy MPOBEAEHHBIX U3MEPEHHUIM U HAOIIOICHUH.

HaxoauTs BEpOsITHOCTH CITy4yalHBIX COOBITUHN B U3YYEHHBIX OMBITaX, B TOM YHCJIE B
OMBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX UCHBITAHUN [0
MIEPBOr0 yCIEXa, B CEPUAX UCTIBITAHUN bepHyIu.

NwmeTts npeacTaBieHne 0 CIy4yalHOW BEJIMYUHE U O PACIIPEICTICHUNA BEPOATHOCTEM.

Nmetrr mpencraBieHue O 3aKOHE OOJBIIMX YHCET KakKk O IPOSIBICHUU
3aKOHOMEPHOCTH B CIy4allHOW M3MEHYMBOCTH U O POJIA 3aKOHA OOJIBIIUX YHUCET B
IpUPOE U OOIIECTBE.
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TEMATHYECKOE IIVTAHUPOBAHUME

7 KIIACC
HanMmeHoBaHue pasjgeia | KoJMuecTBo OcHoBHOE cofepKaHne OcHOBHBIE BUIBI JEATEIBHOCTH 00Y4arOIUXCs
(TeMsl) Kypca 4acoB
[IpencraBneHne naHHBIX 7 IIpencraBneHue JaHHBIX B OcBanBaTh C1IOCOOBI NIPEICTABICHUS

tabnuuax. [Ipaktuyeckue
BBIYHCIICHUS 110 TAOJUYHBIM
IaHHBIM. V3Bineyenne u
UHTEpPIpEeTalns TaOIHUYHbIX
naHHbIX. [IpakTnyeckas
pabota «Tabmuub».
I'padprueckoe
IPEICTaBICHUE JaHHBIX B
BUJIE KPYTOBBIX,
CTOJIOUKOBBIX (CTOI0OYATHIX)
nuarpamm. UteHue u
OCTPOEHUE AUATPAMM.
[Tpumepsnr
neMorpauyecKux
JTarpaMM.

[IpakTrnueckas pabora

«JlnarpaMmbD»

CTaTUCTUYECKUX TAHHBIX U YUCIJIOBBIX MACCUBOB C
MOMOIBIO TAOIUI] U TMArPAMM C UCTIOJIb30BAHUEM
aKTyaJbHBIX U BaXHBIX JaHHBIX (IeMorpaduueckue
JTAHHBIE, TPOU3BOJICTBO MPOMBIIIUIEHHON U
CEJIbCKOXO3SIMCTBEHHOU MPOIYKIIH,
OOIIECTBEHHBIE U IPUPOJIHBIE SIBICHNUSA).

N3yuyaTh MeToaAbI padOTHI C TAOTUIHBIMU U
rpadUyecKuMU MPECTABICHUSIMHU JaHHbBIX

C MIOMOILBIO IU(PPOBBIX PECYPCOB B X0J1€
IPaKTHYECKUX padoT

[OKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOANMUCHIO
YOV "LWKOJIA "YCMAHMUA", daTbixoB Unbcyp MynnaHyposuy, VUPEKTOP

09.02.24 10:55 (MSK)
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OmmucatenbHas CTATUCTHKA 8 Hucnossle HaOOpsl. CpeliHee | OcpamBaTh MOHATHS: YHCIIOBOI HAGOP, Mepa
apu(MeTHIECKOE. IIEHTPANTBHOH TeHeHINHN (Mepa [EHTPa), B TOM JHCIIe
Menuana ynciioBoro Habopa. | CpelHEe apumMeTHIecKoe, MeIMaHa.

Y CTOMYUBOCTH MEVAHBI. OnuchIBaTh CTATUCTUYECKUE TAHHBIE C IIOMOILBIO
IIpakTryeckas pabora cpenHero apuMeTUuecKoro u Meuansl. Pemarp
«CpenHue 3HaUCHUS». 3aJIauu.

Haubonpiiee 1 HauMeHb1ICE N3yuath cBOICTBA CPETHUX, B TOM YHUCIIE C
3HAYCHMSI YMCIIOBOIO HA0OPA. | mopompio L(BPOBBIX PECYPCOB, B XOLE
Pazmax IPAaKTUYECKUX PadoT.

OcBauBaTh NOHATHS: HANOOJIbIIIEE U
HaMMCHbIIIee 3HAYCHHSI YNCIIOBOTO MAacCHBa,
pasmax. PemaTp 3axauu Ha BBIOOp crioco0a
OIHCAaHUs JAHHBIX B COOTBETCTBUU C MPUPOIOU
JIAHHBIX ¥ LESIMHA UCCIICIOBAHUS

Cny4aiiHasi U3MEHYMBOCTD 6 CiydaitHasi ©3MEHYMBOCTD
(mpumepsl). YacroTa
3HAYEHUN B MACCUBE
JaHHbIX. [ pynnupoBka.

OcBauBaTh NOHATHSA: YACTOTA 3HAYCHUH B
MacCHUBE JaHHBIX, TPYNIHUPOBKA JAHHBIX,
rucrorpamMmma. CTPOMTH U AHAJIU3MPOBAThH
TUCTOTPAMMBI, MOAOUPATH IMOIXOISIIMM I1ar
I'ncTorpamMmBl. rpynnupoBku. OcBauBaTh rpaduiyecKue
IIpakTryeckas padbora NpeACTaBICHUS Pa3HbIX BUIOB CIy4ailHON
«Crnyvaiinas U3BMEHYMBOCTE» | M3MEHYMBOCTHU, B TOM YHUCIIE C IOMOIIBIO
1IU(POBBIX PECYPCOB, B XOJ€ MPAKTHIECKON pabOThI
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Brenenue B Teoputo rpados

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3agaun C
nomotipbio rpada. CteneHb
(BJIGHTHOCTB) BEPIIMHBI.
Yucino pédep 1 cyMMapHas
CTEIeHb BepiIuH. Llens n

OcBauBaTth nousitusi: rpad, BepimnHa rpada, pedopo
rpada, cTerneHp (BaJIGHTHOCTh BEPIIUHBI ), IETTh U
ITUKIL.

OcBauBaTh NOHATHSA: TIYTh B Tpade, SIIepoB MyTh,
06xox rpada, opueHTUPOBAHHBIN rpad.

PemiaTe 327124 Ha NOUCK CYyMMBI CTE€IIEHEW BEPIINH

nuki. [Iyts B rpade.
[IpencraBnenne o CBA3HOCTH
rpada. O6xox rpada
(3WIIEpOB MyTh).
[IpencraBnenne 06
OpHEHTHPOBAHHBIX Tpadax

rpada, Ha mouck 06xoaa rpada, Ha MOUCK MyTell B
OpUEHTHUPOBAHHBIX Tpadax.

OcBauBaTthb Croco0bI IPEACTABICHUS 3a1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOSATHOCTEH, IPYTUX
IPEIMETOB C TOMOIIIbIO TpadoB (KapThl, CXEMBI,
3JIEKTPUYECKHE LIETH, PYHKIIMOHATbHBIE COOTBETCTBHS)
Ha IpuMepax
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BeposTHOCTh 1 yacToTa

CITy4alHOT'O COOBITHS

CityyaliHbIN ONBIT U
clly4aiiHoe coObITHE.
BeposiTHOCTh M yacToTa
coObITus. Poiib
MaJOBEpPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX
coOBITHI B IpUpOJIE U B
oOurecTBe. MoHeTa u
UrpajgbHas KOCTb B TEOPUH
BEPOSITHOCTEU.
[Ipaktruueckas pabora

«Yacrora BBIITAICHUA OpJIa»

OcBauBaTh NOHATHSA: CIIy4alHBIN ONBIT U CIy4alHOE
coObITHE, MaJOBEPOSITHOE U PAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuarh 3HaUMMOCTh MAJIOBEPOSITHBIX COOBITUN B
pUpoJIe U OOILECTBE Ha BaKHBIX ITPpUMeEpax (aBapuu,
HECYACTHBIE CIIy4au, 3alIuTa [IepCOHAIbHOU
uHopManum, nepenada JaHHbIX ).

H3y4ars posib KITACCHYECKUX BEPOSITHOCTHBIX MOJENEN
(MOHEeTa, UrpajgbHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
Ha0uonath ¥ M3y4aTh 4acTOTy COOBITUNA B MPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C TOMOILBIO IIU(PPOBBIX
pPECYpPCOB, B XOJI€ IPAKTUUECKON pabOThI

O06006m1enue,
CHUCTEMATH3allNs 3HAHUH

[IpencraBnenue naHHBIX.
OmucarenpbHast CTATUCTHKA.
BeposaTtHOCTh CityyaliHOTO
COOBITHA

IToBTOPATH U3YYEHHOE U BBICTPANUBATH CUCTEMY
3HAHUM.

Pemathb 3a1a4u Ha IPE/ICTaBICHUE U ONUCAHUE
JAHHBIX C TOMOIIbIO U3YUYEHHBIX XapaKTEPUCTUK.
OO0cy:x1aTh NpUMepPbI CIYYaHBIX COOBITHH,

MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX
CIIy4JailHbIX COOBITHH, MX POJIU B IPUPOJIE U KU3HU
4eJI0BeKa
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OBLIEE KOJIMYECTBO
YACOB I1O
[TPOIPAMME
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8 KUIACC
HanmMenoBanue pasaena  KoTudecTso OcHOBHOE coiepKaHne OcCHOBHBIE BUJIBI AESITEIBHOCTH 00yYarouxcs
(TeMsbl) Kypca 4acoB
ITosropenue kypca 4 [pescTaBnenye NaHHbIX. IToBTOPSATH M3yYECHHOE U BBICTPAMBATH CUCTEMY
7 Knacca OHI/IcaTeJILHa;I CTaTUCTHKA. SHAHIIL
Crny4aitHasi ©3MEHYUBOCTb.
c 5 Pemiath 3aga4M Ha IPEACTABICHNE U ONTUCAHUE
€HUE YUCII0BOr0 HAabopa.
Cp a - 5 p JAHHBIX C IOMOILBIO U3YYEHHBIX XAPAKTEPUCTHUK.
JTy4aiHbI BITHSL.
ya cco Pemartsb 3agaum Ha NIpeCTaBICHUE TPYIITUPOBAHHBIX
BeposaTHOCTH M 4acTOTHI. N
. JAHHBIX U ONKMCAHUE CIIy4alHONW W3MEHYHUBOCTH.
accU4YecKue MOJENH
CCKHE MOJC . PemaTe 3aga4um Ha ONpeAeIEHHE YaCTOThI
TEOPUU BEPOSTHOCTEM: . .
CIIy4JailHBIX COOBITHI, 00CYKIEHUE TPUMEPOB
MOHCTa 1 UIrpajibHas KOCTh CIIyYalHBIX COOBITHI, MaJIOBEPOATHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIyYalHBIX COOBITUM, UX
pOJIM B IPUPOJIE U KU3HU YEJIOBEKA
OnucarenpHas CTaTUCTHKA. 4 Otkiionenus. Jlucnepcus OcBauBaTh NOHATHSA: JUCIIEPCUA U CTAHAAPTHOE
PacceuBaHne qaHHBIX 9HCIIOBOrO HAbOpa. OTKJIOHEHHE, UCIIOJIb30BaTh 3TU XaPaKTCPUCTUKH
CrannaprHoe OTKIOHEHHE JUTsl OMCAHUSI PACCEUBAHUS JAaHHBIX.
YUCJIOBOTO Habopa.
BoiaBUraTh runore3bl 00 OTCYTCTBUM WM HATMYUU
JlnarpamMmmbl paccenBaHUs
CBSI3U [0 AUarpaMmaM paccerBaHUsI.
CrpouTs quarpaMMbl paccerBaHUs 10 UMEIOIUMCS
JAaHHBIM, B TOM YHCJIE C TOMOIIBIO KOMIIBIOTEPA
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MHuoxecTBa 4 OcBauBaTh NOHSATHS . MHOXKECTBO, DJIEMECHT

MHO)K@CTBO, IOIMHOKECTBO. MHOXXECTBA, IOAMHOXXECTBO.

Oneparyu Haj BBINOJIHATH onepanmumn HaJl MHOKECTBAMU:
MHOKECTBAMU: 00beIMHEHHUE, TIEpeceUeHre, JOTIOJHECHHE.
00be/IUHEHHE, Hcnonb3oBaTh CBOMCTBA: IEPEMECTUTEIIHHOE,
epeceyeHue, J0MOHEHHE. coyYeTaTesIbHOE, paclpeIeTUTEIbHOES, BKIIFOUCHHS.
CBoiicTBa omepanuii Hax Hcnoab3oBaTh rpaduueckoe mpecTaBiIeHNe
MHOKECTBAMIE: MHOECTB IPU OMMUCAHUU PEATbHBIX MPOIECCOB U
IePEMECTHTEIBHOE, SIBJICHUH, TIPU PEIICHUU 33/1a4 U3 APYTUX YUEOHBIX
codeTaTenbHoE, IIPpEAMETOB 11 KypCOB

pacrpeeIuTeNbHOE,

BKIItOUeHUs. ['paduueckoe
npeACTaBICHUEe MHOXECTB
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BeposTHOCTH CiiydaiiHOTO

COOBITHUSI

DJieMEeHTapHbIE COOBITHSI.
Cny4daitHbie COOBITHS.
biaronpustcTByronme
3JIEMEHTapHbIE COOBITHUSI.
BepostHoCcTH COOBITHIA.
OnbITE C PAaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHSIMU.

Crnyualinblii BEIOOD.
[Ipaktuueckas pabora

«OTBITBL C

OcBauBaTh NOHSTHSA: DJIEMEHTAPHOE COOBITHE,
CITyJaitHoe cOOBITHE KaK COBOKYITHOCTh
ONaroNpUATCTBYIONMIUX 3JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOKHBIE 3JIEMEHTapHbIE COOBITHSI.
Pemars 3a7a4u Ha BRIYMCIIEHUE BEPOSATHOCTEN
COOBITHI MO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIyYalHOTO OIIBITA.

Pematb 3agaum Ha BBIYUCIICHUE

BEPOSITHOCTEN COOBITHI B OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHCJI€ C MOMOIIBIO

PaBHOBO3MOXHBIMH
KOMIIBIOTEDA.
3JIEMEHTapPHBIMU
IIpoBoaNTH ¥ U3y4aTh ONBITHI C
COOBITHSMUY

PAaBHOBO3MOHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU
(C MCMOJIB30BAHMEM MOHET, UTPATIbHBIX KOCTEH,
JOPYTUX MOJEJIEN) B X0J1€ TPAKTUUECKON paboThI
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Brenenue B Teoputo rpados

Hepeso. CBoiicTBa AepeBa:
€MHCTBEHHOCTD ITYTH,
CYLIECTBOBAHUE BUCAYEHN
BEPIINHBI, CBSA3b MEKY
YHUCJIOM BEPIIMH U YUCIIOM
pEoep. [IpaBuiio yMHOKEHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad Oe3 LuKIIa,
BUCAYas BEpIIMHA (JIMCT), BETBb JE€pEBa, MyThb B
JiepeBe, TMaMeTp JIepeBa.

HM3yyarthb cBOMCTBA AEpEBA: CYIIECTBOBAHUE BUCSYEN
BEPIIMHBI, EAMHCTBEHHOCTD IIYTH MEXIY JBYMS
BEPIIMHAMM, CBSI3b ME¥K/ly YMCIIOM BEPIIUH U YUCIOM
péoep.

PemaTe 3a7a4m Ha NOUCK U NIEPEUYNCIICHUE ITyTEN

B JIEpEBE, ONPEIECIEHUE YK CIIa BEPUIMH WK PEOGED

B JIepeBe, 00X0]1 OMHAPHOTO JEpPEBa, B TOM YUCIE C
NPUMEHEHUEM IIPABUIIA YMHOXKEHUS

Crny4aitHbie COObITHUS

[IpoTuBOMONIOKHOE COOBITHE.
Juarpamma Ditnepa.
OObenMHeHNE 1 TIEPECEUCHIE
coObITHii. HecoBmecTHBIE
coObITus. opmyna
CJI0’KEHUSI BEPOSTHOCTEM.
[IpaBuio yMHOKEHHUS
BEPOSITHOCTEMU. Y CJIOBHASA
BEpOATHOCTH. HezaBucumbIe

OcBauBaTh NOHATHS: B3aUMHO MPOTHUBOIOI0KHBIE
cOOBITHUSI, OTIepallK HaJ COOBITUSIMU, OObEAUHEHUE U
nepeceueHue coObITUH, Auarpamma Jidnepa (Ditiepa—
BenHna), coBMeCTHBIEC 1 HECOBMECTHBIE COOBITHS.

N3yuyaTh TeopeMbl O BEPOSITHOCTH O0ObETUHEHUS
JBYX COOBITUH ((hOPMYIIBI CIIOKEHUS BEPOSITHOCTEH ).
PemaTh 3aa4um, B TOM YHCJIC TSKCTOBBIC 3a/1a41

Ha OTPEJICIICHUE BEPOSATHOCTEH O0hETMHCHUS U
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coobiTusa.  IlpencraBneHue nepeceyeHusi COObITUM € TIOMOIIBIO YUCIIOBOM MIPSIMOMH,
CIIy4allHOTO JKCIEPUMEHTA auarpaMm Ditniepa, GOopMyIIbl CIOXKEHUS

B BUJIE JIEpEBa BEPOATHOCTEMU.

OcBauBaTh  MOHATHSA:  NPABAIO  YMHOXKECHUS
BEPOATHOCTEN, YCIIOBHAsA BEPOATHOCTH, HE3ABUCHUMBbIEC
COOBITHSI IEPEBO CIYYANHOTO OMBITA.

H3yuath cBoiicTBa (onpeeseHrs) He3aBUCUMBbIX
COOBITHIA.

PemiaTh 3agaum Ha ONPEICIICHUE U UCITOIb30BAHUE
HE3aBUCUMBIX COOBITHH.

Pemats 3aga4m Ha MOKUCK BEPOSITHOCTEW, B TOM

YUCJIE YCIOBHBIX, C HCIOJB30BAHUEM JIEpEBa
CIIyYalHOTO OIbITa
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O0o01enwue, 4 [IpencraBieHue TaHHBIX. IHoBTOPATHL U3yYEHHOE U BHICTPAMBATH CUCTEMY

cucTeMaTHh3alusa 3HaHUH OmnucarenpHas CTaTUCTUKA. 3HAHUIM.
I'padsl. BepositHOCTD

CIIy4aliHOTO COOBITHSI.
DneMeHTbl KOMOUHATOPUKU

PemnaTb 3agauun Ha MNpeACTABIICHUC U OITMCAHUC
JaHHBIX C ITIOMOIIBIO U3YUCHHBIX XaPAKTCPUCTHUK.

Pemats 3agauu ¢ npuMenenueM rpagos. Pemarp
3aJa4M HAa HaXO0KJICHUE BEPOSITHOCTU CIYyYallHOT O
COOBITHS TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHH,
B TOM YHCJIE B ONBITaX C PAaBHOBO3MOXHBIMU
3JIEMEHTapHBIMU COObITUSIMU. PemiaTh 3aga4m Ha
HAXOXKJICHUE BEPOIATHOCTEN OOBEIMHEHUS U
nepecevyeHusi COOBITHIA, B TOM YHCIIE HE3aBUCUMBIX, C
UCIOJIb30BaHUEM T'papruecKuX MpeACTaBICHUHN U
JIEpeBa CIYYanHOro OIIbITA.

Pemars 3a1a4u Ha nIepeYUCIICHUE
KOMOUWHAIMH (YKClia ePEeCTAaHOBOK, YHCIa
COUYETaHUl), Ha HAXOXKJIECHHE BEPOSTHOCTEU
COOBITHH C MPUMEHEHHEM KOMOMHATOPHUKH, B
TOM YHCJIE C UCIOJIb30BAHUEM TPEYTOJIbHUKA
[Tackans

OBILIEE KOJIMYECTBO 34
YACOB I10
[TPOI'PAMME
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9 KIIACC
OcHOBHOE coaiepKaHue OcHOBHBIE BUJIbI ACSITEIIBHOCTH 00YyYaIOLIUXCS
HaumenoBanue paznena KonuuectBo
(Temnl) Kypca 4acoB
[ToBTOpEeHUe Kypca 4 [IpencraBneHne qaHHBIX. IHoBTOPATH U3yUYEHHOE U BHICTPANBATH CUCTEMY
8 Kiacca OnucarenbHas CTaTUCTHKA. SHAHUIL

Ornepauuy Haj COOBITUAMA. Pemath 3a1a4uu Ha IPE/ICTABICHNUE U ONKUCAHUE

He3aBrcuMocCcTh COOBITHIH JTAHHBIX.

Pemats 3a1a4u Ha HAXOXKJIEHUE BEPOSTHOCTEN
00BEIMHECHUS U TIepeCeUeHUs] COOBITHI, B TOM YHUCIIE
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM IpadUueCKuX
IIPEJICTABIIEHUN U AEPEBA CIIy4YalHOTO OIIBITA.
Pemartsb 3agaum Ha niepeyuciacHue

KOMOMHAIUH (drciia mepecTaHOBOK, YUCIa
COUeTaHUM), Ha HaXOXKJIEHWE BEPOSITHOCTEN
COOBITHI C MPUMEHEHNEM KOMOWHATOPUKH, B

TOM YHCJIE C MCTOJIb30BAHUEM TPEYrOJIbHUKA
[Tackans
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DNEeMEHTBI KOM6I/IHaT0pI/IKH

OcBauBaTh NOHSTHS: KOM6I/IHaTOpH0€ IIpaBnuIoO

[TepecranoBku. @akropual. .
YMHOXEHHUsI, YIOPSA0YeHHAs 11apa, TPolKa 00bEKTOB,

Coueranus 151 YHUCIIO
. HepecTaHOBKa, (paKTOpUAIl YKUCIa, COYETAHUE, YUCIIO
coyeTtaHuil. TpeyroysbHUK .
COYeTaHuH, TpeyrojabHukK [Tackans.
[Tackana.  IlpakTthueckas
Pemarb 3aga4M Ha niepeyuciacHme
pabota «Bbruucnenue
. MIOPSIZJOYCHHBIX I1a O€K, ITIEpEYUCIICHNE
BCPOSITHOCTEHU C yHopaa P, TP S p
IIEPECTAaHOBOK M COYETAHHUU DJIEMEHTOB PA3JINYHBIX
VCIIOJIb30BAHUEM

MHOMCCTB.

KOMOMHATOPHBIX (DYHKIIHMA

Pemars 3a7a4u Ha MPUMEHEHUE YMCIIA COYETAHUMN
AJIEKTPOHHBIX TaOIUI»

B anreOpe (CokpaméHHOE yMHOXKEHUE, OWHOM
Hprotona).
PemaTh, npuMeHsii KOMOWHATOPHKY, 3aJa4d  Ha

BBIYHCIICHUE BEPOSATHOCTEH, B TOM YHUCJIE€ C TTIOMOIIBIO
AJIEKTPOHHBIX TAOJIHII B X0 MPAKTHUYECKOU pabOThI

FGOMGTpI/I‘-ICCKaH

BEPOSITHOCTD

I'eomerprueckas OcBauBaTh NOHATHE TEOMETPUUECKON

BEpOATHOCTh. CirydaliHbII BEpOATHOCTHU. PemiaTes 3a1a4m Ha HAXO0XKACHUE
BBIOOD TOUKHM U3 PUTYpPhl HA | BEPOSITHOCTEW B OMBITAX, MPEICTABUMBIX KaK BHIOOD
IIJIOCKOCTH, U3 OTpPE3Ka, W3 TOYEK W3 MHOTOYI'OJIBHUKA, KPYyra, OTpe3Ka WiIH Ayrd
IyTU OKPYKHOCTH OKPY>KHOCTH, YHCIIOBOT'O IPOMEKYTKA
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Hcneitanus bepnyinu 6 Hcneitanue. Ycuex u OcBauBaTh NOHATHS: UCIIBITAHUE,
Heynava. Cepus AJIIEMEHTAPHOE COOBITHE B UCTIBITAHUU (YCTIEX U
MCTIBITAHHUH JI0 IEPBOTO Hey/la4a), CEpUsi HCIBITAHUHI, HACTYIIJICHUE
yenexa. Mcrbitanus NEPBOro ycrexa (HeyJauu), Cepusi UCTIbITaHUM
beprymmu. BepositHocTn bepnymnu. Pemath 3aa4u Ha HaX0XKJICHHUE
COOBITUI B CEPUH BEPOSITHOCTEN COOBITHI B CEPUU UCIIBITAHUM J10

ycnblTaHui beprymm.
[Ipaktrueckas pabora
«HcnbiTanus

MIEPBOro yCIiexa, B TOM YHCJE C IPUMEHECHUEM
(bopMyIIBl CyMMBI T€OMETPUUYECKON TPOTPECCUHU.
Pemats 3a1a4u Ha HAXOXKJIEHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUH B CEPUU UCTIBITAHUIN
bepHyy, Ha HAX0XKAEHNUE BEPOSITHOCTH
ONPEJICTIEHHOT0 YUCIIa YCIIEXOB B CEPUM UCTIBITAHUI
bepnymmu.

bepnynnn»

HN3yuars B X0/1€ NPaAKTHYECKOH padoThI,

B TOM YHCJIE€ C TOMOILBIO IUPPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTHM B CEPUM MCIBITAHUU
bepnyin
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CityyaliHasi BeJIMUMHA

CityyaliHasi BeJIMYMHA U

pacnpeneneHrne BEpOSITHOCTEM.

MareMatnieckoe OKUIaHUE U
JTUCTIEPCUS CITyYalHOU
BeJIMUMHBIL. [Ipumepsl
MaTEMATHYECKOTO OXKUJAHUS
KaK TEOPETUYECKOTO
CpEIHET0 3HAYCHUSA
BEJINYUHBI.

[Tonsartue o 3akoHe OOJIBIINX
yucel. M3mepenue
BEPOSATHOCTEN C MTOMOLIBIO
yacToT. [[pumenenne 3akona
OOJIBIITNX YHCEI

OcBouTH NOHATHS: ClIy4yailHas BEJIMYNHA, 3HAUCHHE
CIIy4aliHOM BEJIMYMHBI, PACIIPEAEIICHUE BEPOATHOCTEN.

H3yuyaTts 1 00Cy:KIaTh IPUMEPBI TUCKPETHBIX U
HENPEPBIBHBIX CIy4YailHbIX BEIUYHUH (POCT, BEC
4eJI0BEKA, YUCICHHOCTh HACEIICHHUS, IPYTUeE
VM3MEHYMBBIE BEJINYMHBI, PACCMAaTPUBABIINECS B
Kypce CTaTUCTUKH ), MOJEIIbHBIX CIIyYaiHbIX BEJIUYHH,
CBSI3aHHBIX CO CIy4allHBIMU ONbITaMu (OpocaHue
MOHETBI, UTPATLHON KOCTH, CO CITy4YaiiHbIM BEIOOPOM U
T. IL.).

OcBauBaTh NOHATHSA: MATEMATUYECKOE OXKHUJIAHHE
CIIy4YallHOM BEJINYMHBI KaK TEOPETUYECKOE CpeIHEE
3HAYEHHUE, NTUCIIEPCHS CIyYAHON BEJIMYMHBI KaK
aHaJIOT IUCTIEPCUU YUCIOBOTO Habopa.

Pemiath 3a1a4M Ha BEIYMCIICHUE MATEMATUYECKOTO
O’KUJAHUS U JUCIIEPCUU TUCKPETHOU CIIy4YaHOU
BEJIMYMHBI 10 3aJaHHOMY PaclpeeICHUI0, B TOM
YHCIIE 3a/1a4, CBA3AHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMMU.

3HAKOMMTBCH C MATEMATUYECKUM OKUJIAHUEM U
JTUCIIEPCHUEN HEKOTOPBIX PACTIPEACIICHUM, B TOM YHCIIE
pacrpeeneHns CIry4aiiHON BETNYUHBI «YHUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyIun.
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M3y4yaTh 4acTOTy COOBITHS B TIOBTOPSIOIIHUX CS
CIIy4alHBIX OTbITAX KaK CIy4YalHYIO BEJIUYUHY.
3HAKOMMTBCS C 3aKOHOM OOJIbIIUX Yucen (B hopme
bepuyinmn): npu 60Jb1IOM YKCIIE ONBITOB YaCTOTa
COOBITHS OJTU3KA K €r0 BEPOSITHOCTH.

PemaTh 3a1aum Ha U3MEPEHUE BEPOATHOCTEN C
MOMOIIEI0 4acToT. O0CYyKIaTh POJIb 3aKOHA
OOJBIINX YUCEN B 000CHOBAHUH YaCTOTHOTO

METO]1a U3MEPEHHSI BEPOSITHOCTEH.

OO0cyxnaTh 3aKOH OOJIBLINX YMCEN KaK MPOSIBJICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYUBBIX
SIBJICHHSIX, POJTb 3aKOHA OOJIBIIIMX YHCEIT B IPUPOIC
B 'KU3HH YEJIOBEKa

O00011eHNE, KOHTPOJIb 10 IIpencraBiieHHE TaHHBIX. IloBTOPATH U3YyYEHHOE U BBICTPAMBATH CHCTEMY
OnwucarenbHas CTaTUCTHKA. 3HAHUH.
BepoATHOCTH CiTyqaltHOTO Pemarb 3aga4uM Ha IPEACTABICHNUE U ONTUCAHUE

COOBITHUS. DJIEMEHTHI
koMOuHaTOpuKH. ClydaitHbIe
BEJIMYHMHBI U PACTIPEICTICHUS

JaHHBIX.

Pemats 3a1a4u Ha HAXOXKJIECHUE BEPOSTHOCTEN
COOBITHI, B TOM YHCJIE€ B OIBITAX C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITHUSIMU,
BEPOSITHOCTEN OObEAMHEHHUS U IEPECCUCHUS
COOBITUM, BBIYUCIISITh BEPOATHOCTH B OIBITAX C
CEepUAMU CIIyYalHbIX UCIBITAHUN
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OBIIEE KOJIMYECTBO
YACOB 110
[TPOIPAMME
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