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146. ®enepanabHasi pagoyasi mporpamMma no yueoHomy npeamery «MaremaTuka» (0a30Bblid
YPOBEHB).

146.1. denepanbHas pabodvas mporpaMma 1o ydeOHoMy mpeamery «MartemaTnka» (0a30BbIi
ypoBeHb) (TpeameTHas o01acTe «Martemarnka u WHGOpPMATHKa») (Jlaee COOTBETCTBEHHO — MPOTrpaMma
MO0 MaTeMaThKe, MaTeMaTHKa) BKIIOYAeT TOSCHUTENBHYIO 3alHCKy, COJepKaHhue oOydeHus,
IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHUS IIPOTPAMMBI 110 MaTEeMAaTHKE.

146.2. TlosicHuTenbHas 3aMKCKa.

146.2.1. IIporpaMma 1o MareMaTuke ajis oOydaromuxcs 5—9 kimaccoB pazpaboTaHa Ha OCHOBE
OI'OC O00O. B mporpamme MO MaTeMAaTHKE YYTCHBI HACU M TIOJOXKCHUS KOHIICTIIMHM Pa3BUTUA
MaTemMarudeckoro oopasoBanus B Poccuiickoit deneparnu.

146.2.2. [lpenmMeToM MaTeMaTHKH SABISIOTCS (YHIAMEHTANBHBIE CTPYKTYPHI HAIETO MHUpa —
MPOCTPaHCTBEHHbIC (OPMBI W KOJIMYECTBCHHBIE OTHOLICHUS (OT TPOCTCHIINX, YCBaUBAaE€MbIX B
HETIOCPEACTBEHHOM OIBITE, A0 JIOCTaTOYHO CJIOXKHBIX, HEOOXONUMBIX Uil PAa3BUTHS HAy4YHBIX U
NpUKIaTHBIX uaed). MaTemaTHyeckne 3HaHUS OOECIeYMBAIOT MOHMMAaHHE MPHHIUIIOB YCTPOHCTBA M
WCIIOJIb30BaHMSI COBPEMEHHOM TEXHHMKH, BOCHPHUSITHE W MHTEPIPETALHMIO COLHAIbHOM, SKOHOMHUYECKOH,
MOJIUTUYECKON HH(POPMALIUK, JAl0T BO3MOXXHOCTH BBINOJIHATH PAcu€Thl M COCTaBJISTh AITOPHTMBI,
HAXOJIUTh W MPHUMEHITH (HOPMYIIBI, BIAJAETh MPAKTHUECKUMU MPUEMAaMU T€OMETPUUYECKUX M3MEPEHUH U
MOCTPOCHUH, YNTaTh MH(GOPMALMIO, NPEACTABICHHYIO B BHJE TalOJul, JuarpamMMm U rpadHKoB, XKHUTb B
YCIIOBUSIX HEOMPEENEHHOCTH H IOHUMATh BEPOSATHOCTHBIM XapakTep CIy4aiHbIX COOBITHIA.

146.2.3. Usyuenne wmareMaTukd (QopMHpYEeT Yy OOYYarOIUXCS MaTeMAaTHYeCKH CTHITb
MBIIUICHHS, TIPOSIBIISIONIMACS B ONPe/IeIEHHBIX YMCTBEHHBIX HaBblkaxX. OOy4arouecs: OCBauBaIOT TAKUE
npuéMbl ¥ METO/Bl MBILIUICHHS, KaK MHAYKLIUS U ACAYyKLUs, 000OIIeHHe M KOHKPETH3alMs, aHAIu3 U
CHHTE3, KJIaccuuKauus U cucTeMaTu3anus, abcrparupoBaHue U aHanorus. OObeKTbl MaTeMaTHYECKUX
YMO3aKJIFOUEHHH, TMpaBMia WX KOHCTPYMPOBAaHUS PACKPBIBAIOT MEXaHWU3M JIOTHUYECKUX ITOCTPOCHHUIA,
CHOCOOCTBYIOT BHIpaOOTKEe yMeHHsS (OPMYIHPOBaTb, OOOCHOBHIBATH M JOKAa3bIBATh CYKICHHS, TEM
CaMbIM Ppa3BUBAIOT JIOTUYECKOE MbluieHHe. M3ydeHne marteMaTwku obecrieunBaeT (HOpMHpOBaHUE
AITOPUTMUYECKOW KOMIIOHEHTHl MBIIIJIEHUS M BOCIMTAHWE YMEHUH JEWCTBOBAaTH MO 3aJaHHBIM
aNTOpUTMaM, COBEPIIIEHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B Iporecce pemieHus 3ajgad —
OCHOBOH y4eOHOW JesTeNbHOCTH Ha YpPOKaX MaTeMaTHKH — Pa3BHUBAIOTCS TBOPYECKas WM TMPHKJIAJHAs
CTOPOHBI MBIIUICHHSL.

146.2.4. OOyueHue MareMaTHke HaéT BO3MOXHOCTh pPa3BUBaTh y OOYYAIOIIUXCS TOYHYIO,

palOHAJIBHYIO U I/IH(i)OpMaTI/IBHYIO pe4b, YMCHUC OT6I/IpaTL Hauboee DOAXOAAIIHUE A3BIKOBBIC,



CHUMBOJIMYECKHE, rpadUuecKie CPEACTBa ISl BRIPAXKEHHS CYKICHHH U HATJISIAHOTO X MPEACTaBICHHS.

146.2.5. Tlpn u3y4eHUr MaTEMAaTUKH OCYIIECTBIISIETCS 00Iee 3HAKOMCTBO C METOJJaMH MTO3HAHUS
JNEHCTBUTEIHLHOCTH, MPEACTABICHUSAMHI O MpeIMeTe M METOJaX MaTeMaTUKH, UX OTIMYUH OT METOAOB
JIPYTHX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MPUMEHEHNSI MATEMATUKH [T PEIICHUS
HAaYYHBIX M IPUKJIaIHBIX 33/1a4.

146.2.6. TIprHOpUTETHBIMY HIEISIMU O0YYEHUSI MAaTEeMaTHKe B 5—9 Kiiaccax sSBISIOTCS:

(dbopMHpOBaHUE LEHTPAJIbHBIX MAaTEeMAaTHUECKUX MOHITHUH (YMCIIO, BENMYMHA, TEOMETpUYecKas
¢urypa, nepeMeHHas, BEpOSATHOCTb, (DyHKIIHS), 00ECIeUNBAIOLINX IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTD
MaTeMaTHYeCKOTo 00pa30oBaHUs 00YIaIONIUXCS;

nojBeicHUEe OOydaromuxcsi Ha JOCTYHNHOM [UIi HHUX YPOBHE K OCO3HAaHHMIO B3aWMOCBSI3U
MaTeMAaTHKH ¥ OKPYXKAaloIero Mupa, IOHMMAaHWE MaTeMaTHKH KaK dYacTH OOMIed KyJIbTYpPbI
YeJI0BEYECTRa,;

pPa3BUTHE WHTEIUIEKTYalbHBIX M TBOPYECKHMX CIIOCOOHOCTEH OOYJaroIIUXCsi, TIO3HABATEIThHOMN
aKTUBHOCTH, HWCCIIEIOBATEICKUX YMEHHUH, KPUTUYHOCTH MBIIUICHUS, WHTEpeca K U3yYEHHUIO
MaTeMaTHKH;

(hopMupoBanue (PYHKIHOHAIFHOW MaTEeMAaTHYECKOW TPaMOTHOCTH: YMEHHS pacliO3HaBaTh
NPOSIBIICHUST MAaTEMaTHYECKHX TOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEANbHBIX >KU3HEHHBIX
CUTyalusiX MW TIPpH W3YYEHWH [JPYTHX YYeOHBIX TMPEIMETOB, TIPOSIBICHUS 3aBHUCHUMOCTEH U
3aKOHOMEPHOCTEH, OPMYyTUPOBATh MX Ha SI3IKC MAaTEMaTHKH W CO3JaBaTh MaTeMaTHUYECKUE MOJIEIH,
MIPUMEHSATH OCBOCHHBI MaTeMaTWYeCKWi ammapaT Ui PEelIeHHs NPaKTUKO-OPHEHTHUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH M OI[CHUBATH NIOTYUSHHBIE PE3YIbTaTHI.

146.2.7. OcHOBHBIE JTMHUU COJICPKaHUs MPOrpaMMBI IO MaTeMaTHKe B 5—9 kiaccax: «Hucna u
BBIUHCIICHUS», «AnreOpay («Anredpanveckre BEIPAKESHU», «Y paBHEHHS ¥ HEPABEHCTBAY ), «DyHKITHI,
«'eomerpust» («['eomerpudeckue QUTYpHl U MX CBOWCTBa», «M3MepeHHe TeoMEeTPUUYCCKHX BEITUYHHY),
«BeposTHOCTh ¥ cTaTHcTHKay». J[aHHBIE JTMHUW Pa3BUBAIOTCS MMAapauIeIbHO, KaXJas B COOTBETCTBHUH C
COOCTBEHHOH JIOTMKOH, OJHAKO HE HE3aBUCHMO OJ[Ha OT JPYroi, a B TECHOM KOHTaKTe |
B3auUMOJICHCTBUU.

ConmepkaHne TporpaMMbl 10 MaTeMaTHKe, pachpefen€éHHOoe 10 ToaaM  OOYYeHHS,
CTPYKTYpUPOBaHO TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHHIMUIHAIBHBIM BOIPOCaM
oOydatomuecs: 0oOpalaniuch HEOJHOKPATHO, YTOOBI OBIAJICHHE MATEeMATUYECKHUMH TOHATHAMH W
HaBBIKAMHU OCYIIECTBISUIOCH TIOCIEIOBATEIBHO W TOCTYMATeIbHO, C COOJIOJCHUEM NPUHIIMIIA
NPEEMCTBEHHOCTH, 2 HOBBIC 3HAaHHs BKJIIOYAIKCH B OOLIYI0 CHCTEMY MaTeMAaTHYECKHX IPEICTaBICHUI
o0yyaromuxcs, pacupsisi 1 yriayousis e€, o0pasyst IpOUHbIE MHOKECTBEHHBIE CBS3H.

146.2.8. B coomeemcmeuu ¢ @I'OC 000 mamemamura aeaiemcsa 0013ameIbHbIM YUeOHbIM
npeomemom Ha yposHe 0CHOBHO20 00uiezo oopazosanusn. B 5-9 knaccax mamemamuka mpaouyuonno
U3YUACMCA 8 PAMKAX Ce0YIOUWUX YUeOHbIX Kypcos: 8 5—6 kiaccax — Kypca «Mamemamukayn, ¢ 7-9
Knaccax — Kypcos «Anzebpay (6Kkniouas 3Inemenmvl CHIAMUCHMUKU U MeEOpUu 6epoamHocmei) u
«l'eomempusny. Ilpozpammoii no mamemamuxe 6600UMCA CAMOCHOAMENbHBIE YUeOHbBI KypPC
«Bepoamnocms u cmamucmukay.

146.2.9. O6wee uucno wuacos, peKkoMeHOOBAHHLIX O U3YUCHUA MaAmMeMamuxu (0a306vlii



YPO6eHb) HA YPOBHE OCHOBHO20 00uiezo obpazoeanusn, — 952 uaca: ¢ 5 knacce — 170 uacoe (5 uacoe ¢
Heoeno), ¢ 6 knacce — 170 uacoe (5 uacos ¢ neoenrw), 6 7 knacce — 204 uaca (6 uacoe ¢ neoenio), ¢ 8
Knacce — 204 uaca (6 uacoe ¢ neoenio), ¢ 9 knacce — 204 uaca (6 uacos ¢ nHeoeio).

146.3. N3y4eHne MareMaTWKd Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs HAIMPaBICHO Ha
JIOCTHXKCHHE OOYYalOIIMMUCS JIMYHOCTHBIX, METANPEAMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX
Pe3yIbTaTOB OCBOCHUS YU€OHOTO MpeaMeTa.

146.3.1. JInuHOCTHBIE PE3yNbTATBl OCBOCHHSI TPOTPAMMBI IO MaTEMaTHUKE XapaKTePU3YIOTCS:

1) narproTHYECKOE BOCITUTAHHUE!

MPOSIBJICHUEM HHTEepeca K MPONUIOMY M HACTOSINIEMY POCCHIICKOH MaTeMaTHKH, IEHHOCTHBIM
OTHOIIICHUEM K JOCTHKCHUSM POCCHHCKMX MAaTEMaTHKOB M POCCHICKONW MaTEMaTHYECKOH IIKOJBI, K
UCTIOJIb30BaHHIO ATHX JOCTHXKEHHUH B IPYTUX HAYKaX W MPHUKIAIHBIX cepax;

2) rpaXAaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHHUE:

TOTOBHOCTBIO K BBIMOJNHEHUIO O00S3aHHOCTEH TpaKJaHWHA W peaju3aludd  ero Ipas,
MPE/ICTABJICHUEM O MAaTEeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHHU,
IpoLeyp TpaXkIaHCKOTo oOIecTBa (HampuMep, BHIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKIEHHIO
THYECKHX MPOOJEeM, CBS3aHHBIX C MPAKTUYCCKUM TPUMEHEHHEM JOCTH)KCHUH HAYyKH, OCO3HAHUEM
BaYKHOCTH MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B ISATEIILHOCTU YYEHOTO;

3) Tpy10BO€E BOCIIHTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE y4yacTHE B pEIICHUH NPAKTHYECKUX 3aJad MaTeMaTH4eCKOH
HAMpPaBJICHHOCTH, OCO3HAHUEM BR)KHOCTH MATEMAaTHUECKOrO 0Opa30BaHMs HA MPOTSIKCHUU BCEH KU3HU
JUTS yCTICITHOW TPOQEeCCUOHALHON JEATEITFHOCTH W Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U TIOCTPOSHUEM HMHIMBHAYAILHOM TPACKTOPHUM O0pPa30BaHUs M JKM3HECHHBIX IUIAHOB C y4ETOM
JMYHBIX UHTEPECOB U OONIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CMOCOOHOCTBIO K SMOIMOHAILHOMY M 3CTETHUECKOMY BOCIPHSITHIO MAaTEMaTHYECKUX OOBEKTOB,
3aj1ay, peleHnH, paccyKIeH!H, YMEHHIO BUIETh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIeHHOCTH HAYYHOTO MMO3HAHUS:

OpHEHTAIIMEH B ICTEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUHBIX MPECTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOJIBI M O0IIeCTBa, TOHMMaHUEM MaTeMaTHUECKOW HAYKH KaK
chepbl YeNOBEUECKON NESITENBHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTH JIJISl PA3BHUTHS I[MBHIIH3AIINY,
OBJIAJICHUEM S3bIKOM MATEMAaTHKM W MaTeMaTHYECKOM KyJIBTypOW KaK CPEICTBOM IIO3HAHUS MHUPA,
OBJIAJICHUEM IMTPOCTEHITUMHI HaBBIKAMH MCCIIEIOBATEILCKOM IS TEIIbHOCTH;

6) ¢pusuueckoe BocmUTaHWE, (OPMHUPOBAHHWE KYJIbTYPhl 3I0POBbS W  3MOLMOHAIBHOTO
Oraromoydust:

TOTOBHOCTBIO NMPUMEHSTh MaTeMaTHYEeCKHE 3HAHHWS B WHTEPECaX CBOETO 3JI0POBBS, BEICHHUS
3I0pOBOTO 00pasa KW3HU (370pOBOE IUTAaHWE, COANAHCUPOBAHHBIM PEXWUM 3aHITUH W OTIbIXA,
perynspHas Qu3ndeckas aKTUBHOCTB), C(QOPMHUPOBAHHOCTBIO HaBhIKa pe(ICKCHH, MPU3HAHUEM CBOETO
npaBa Ha OLIMOKY W TaKOTO XKe MpaBa JIPYroro 4eloBeka;

7) 9KOJIOrUYeCKOe BOCIIUTAHHE!

OpHGHTaHHeﬁ Ha TMPUMCHCHUC MATECMAaTUYCCKUX 3HAHMHI AJId pCHICHUA 3ala4d B obmacTu



COXPAaHHOCTH OKpY’KaloIlIed Cpeabl, MJIaHUPOBAaHMS MOCTYIKOB M OLEHKH MX BO3MOXXHBIX MOCIEICTBUN
JUISL OKpY KAIoIIeH Cpeibl, OCO3HAHUEM IJIO0AbHOTO XapaKTepa SKOJOTMYECKHX MpoOJeM U MyTed HxX
peLICHHUS;

8) amanTanys K M3MEHSIOLIUMCS YCIOBHSIM COLIMAIbHON U MIPUPOHON CPEJIbL:

TOTOBHOCTBIO K JACUCTBHAM B YCJIOBUSIX HEONPEACNEHHOCTH, TOBBIILICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHIECKYI0 AEATEIbHOCTh, B TOM YHCIIE YMEHHE YYUTHCS Y APYTUX JIIOJCH,
npruoOpeTaTh B COBMECTHOMN AEATEILHOCTH HOBBIEC 3HAHMSI, HABBIKK U KOMIIETCHIIMH M3 OMBITA JPYTUX;

HEOOXOIUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM uuciie (OPMYIHPOBaTH HIIEH,
HOHSTHS, THUITOTE3bI 00 00BEKTaxX M SIBICHUSIX, B TOM YHCIIEC paHee He N3BECTHBIX, OCO3HABAThH AC(HUIINTHI
COOCTBEHHBIX 3HAHHMH U KOMIIETEHTHOCTEH, TUIAHNPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CHUTYAILHIO Kak
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTHPOBATH PUHUMAECMBIE PEIICHUS U ICHCTBUS, POPMYITUPOBATH U
OLICHNBATh PUCKH U MOCIIEICTBHS, HYOPMHUPOBATH OTIBIT.

146.3.2. B pe3ynbpTare OCBOCHHS MPOTPaAMMBI 10 MaTeMaTHKEe Ha ypOBHE OCHOBHOI'O OOIIEro
oOpazoBanmss y  oOyuatomierocss  OyayT  copMUpOBaHBI  MeTalpeAMETHBIE  pe3yJIbTaThl,
XapaKTepU3YIOIINECs OBJIAJICHHEM YHUBEPCAJIbHBIMHU MO3HABATEILHBIMA JICHCTBHAMHE, YHHBEPCATLHBIMU
KOMMYHUKAaTHUBHBIMU IICI‘/'ICTBI/ISIMI/I 1 YHUBCPCAJIbHBIMHA PCTYIATHBHBIMHA I[eﬁCTBHHMPI.

146.3.2.1. YHuBepcaibHbIC MTO3HABATENBHBIE AEUCTBUS 00ecneunBaoT GopMUpOBaHHE 0a30BBIX
KOTHUTHBHBIX MPOILECCOB 00ydaromuxcs (OCBOGHHE METONOB TIO3HAHHS OKPY)KAIOLIEro MHpa,
NpUMEHEHHUE JIOTHUECKHX, HCCIII0BATENILCKUX ONlepanuii, yMEeHUH paboTaTh ¢ HHpOpMAaIHei).

146.3.2.2. YV obyuaromierocs OyayT cOpMHUPOBaHBI CIEAYIOIINEe 0a30BbIe IOTHUIECKHE ACHCTBUS
KaK 4acTh YHHBEPCAJIbHBIX MMO3HABATENBHBIX YUE€OHBIX JICHCTBUI:

BBISBIATH M XapaKTEpU30BaTh CYLICCTBEHHbIC MPU3HAKM MATEMAaTHYECKUX OOBEKTOB, IOHSATHH,
OTHOIIICHUH MEXTy MOHITUSMHE, (POPMYITHPOBATH ONPEICICHHUS TIOHATHH, YCTAaHABIMBAThH CYIIECTBEHHBIN
NPU3HAK KIacCH(UKALNK, OCHOBAHUS 11l 00OOILEHUS U CPaBHEHHMSI, KDUTEPUH TIPOBOJMMOTO aHAITN3a;

BOCIIPHHUMATh, (OPMYIHPOBaTh ¥  IMPEOOpa3OBBIBATH  CYXACHUS: YTBEpAHMTEIbHBIE U
OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U O6H_[I/Ie, YCJIOBHBIC,

BBISBIIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3M M TIPOTHBOpEUns B (haKTax, TaHHBIX,
Ha6J’IIOILeHI/ISIX U YTBCPXKIACHUAX, IMpeajaratb KpUTCpUU [JI1 BBIABICHUA SaKOHOMepHOCTeﬁ u
MIPOTUBOPEYUHIL;

MMpOBOJUTL BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKHU, ACAYKTUBHBIX W MWHAYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIOUEeHHUH 110 aHAJIOTHH;

pa3duparh [OKas3aTenbCcTBA MATEeMaTHUECKUX YTBEpXKICHHH (IpsAMble W OT MNPOTHUBHOIO),
NPOBOJIUTH CAMOCTOSTENILHO HECJIOXKHBIE JIOKAa3aTelbCTBA MaTeMaTHYeCKHX (DaKTOB, BBICTPaMBATh
apryMEHTaIHI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

BBIOMpAaTh CIOCO0 pelleHuss y4eOHO# 3ajaun (CpaBHUBATH HECKOJIBKO BAPHUAHTOB PEIICHHS,
BBIOMpATh HanOoJIee MOAXOAIIINHN ¢ YYETOM CaMOCTOSITEIBHO BBIICIEHHBIX KPUTEPUEB).

146.3.2.3. V oOyuarorierocss OyayT chopMUpOBaHBI CeAyrolIHe 0a30Bble HCCIICI0BATEIIbCKUAC
JEHCTBUS KaK 4YacTh YHUBEPCAIbHBIX IO3HABATEIbHBIX YU€OHBIX AeHCTBHIA:

HCIIOJIb30BaTh BOIIPOCHI KakK HCCHCﬂOBaTeHBCKHﬁ HUHCTPYMCHT IIO3HAHU, (bOpMyanOBaTB



BOMPOCHI, (HUKCHPYIOIINE TNPOTHBOPEYHE, NPOOJIEMY, CaMOCTOSATENFHO YCTaHABIMBATH HCKOMOE H
JanHoe, (POPMUPOBATH THIIOTE3Y, apI'yMEHTHPOBATH CBOIO TO3UINIO, MHEHHE;

MPOBOJUTH TI0 CAMOCTOATENIFHO COCTABJICHHOMY IUIaHY HECJIOXHBIM SKCIEPUMEHT, HeOOJbIoe
HCCIIEZIOBAHUE II0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXy co00ii;

CaMOCTOSITENbHO (OPMYJIHPOBaTH OOOOMICHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHOTO
HaOJIIONEHNsI, WCCICIOBaHUs, OLIGHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB, BHIBOAOB U
00001IEeHHNI;

MPOTHO3MPOBATh BO3MOKHOE Pa3BHTHE MPOIECcCa, a TAKXKe BBIIBHIATH IPEIIIOIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIOBUSIX.

146.3.2.4. V obyuarorerocst 0yayT copMUpOBaHbI YMEHHUS paboTaTh ¢ HHPOpMAIHel Kak 4acTh
YHHUBEPCATBHBIX MIO3HABATENBHBIX YUECOHBIX JICHCTBU:

BBISIBIIAT HEJOCTATOYHOCTh W W30BITOYHOCTh HWH(MOPMAIMH, JAaHHBIX, HEOOXOAWMBIX IUIS
pelIeHus 33/1a4u;

BBIOMpATh, aHATTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH HHOPMALIUIO PA3THYHBIX
BUJIOB ¥ (HOPM IPE/ICTABICHHS;

BBIOMpAaTh POpPMY IpENCTaBIeHNsT HHPOPMAIIUH U WILTIOCTPUPOBATH pelllaeMble 3a/1a4H CXEMaMH,
JIuarpaMmMaMe, UHOH TpauKoi 1 MX KOMOMHAITUSMU;

OLICHMBATh HAAEKHOCTh HH(POPMALMKM TO KPUTEPHSIM, MPEUIOKEHHBIM YYHTEIEM WIN
cOpPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

146.3.2.5. YHuBepcaisHbIe KOMMYHHUKATHBHBIE NEHCTBUS oOecnednBaioT c(HOpMHUPOBAaHHOCTH
COLIMANILHBIX HABBIKOB 00YUYAIOIINXCS.

146.3.2.6. Y oOyuaromerocs 0yayT copMupoBaHbl YMEHUS OOIIEHHS KaK YaCTh YHUBEPCAIBHBIX
KOMMYHHKATHBHBIX y4eOHBIX AeMCTBU:

BOCHPUHHUMATH U (HOPMYIUPOBATH CYKACHHUS B COOTBETCTBHHU C YCIOBHAMH U LENSIMH OOLICHUS,
SCHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M INHUCbMEHHBIX TEKCTaX, IaBaTh
MIOSICHEHHSI TI0 XOJly PELICHUs 3a/1a9i U MOJTYYeHHBIM pe3ysIbTaTaMm;

B X0J1e 00CYKJICHUS 33/1aBaTh BOIPOCHI IO CYLIECTBY 00CYXKIaeMOW TeMbI, TPOOJIEMBbI, peIacMon
3aJlaud, BBICKA3bIBATh WJICH, HAIICJICHHBIE HA TIOMCK pEIICHHS, COMOCTABISATh CBOU CYXKICHHS C
CYKICHUSIMHA JIpyTMX YYaCTHHKOB JHajora, OOHapy>KMBAaTh pa3lMyhe M CXOJCTBO TIO3UIHUH, B
KOPPEKTHOH (opMe GOopMyIHpOBaTh Pa3HOTIACHS, CBOH BO3PAKEHHUS,

NPEACTaBIsATh pe3yjbTaThl PEIIeHHs 3aJadd, OKCIEPHUMEHTa, HCCIIECAOBaHUs, MPOEKTa,
CaMOCTOSITETIbHO BBIOMpATh (OpMaT BBICTYIUICHHS C Y4YETOM 3aJad Npe3eHTalud W OCOOEHHOCTEH
ayJIUTOPHUH.

146.3.2.7. Y oOyuaromerocs OyayT c(OpMHUpOBaHBI yMEHHUS COTPYJHHYECTBA KaK 4YacTb
YHHUBEPCATBHBIX KOMMYHUKATHBHBIX YUEOHBIX JIEHCTBUI:

MOHUMATh W UCIOJIb30BaTh NPEUMYLIECTBA KOMaHIHOW M HMHIAMBHIYAIbHOW pabOTHl MpH
peleHnr y4eOHbIX MaTeMaTHIeCKuX 3aj1ay;

MPUHUMATE 1eJIb COBMECTHOM NESATEIbHOCTH, TNIAHUPOBATh OPraHU3alUI0 COBMECTHOM paboThl,

pacnpeaciaiaTb BUABL pa60T, A0TrOBapuBaTHCA, 06CY)K,I[3TL mnmpouecc u pe3yyibTat pa6OTLI, O606]J_IaTB



MHEHUS HECKOJIBKUX YETIOBEK;

y4acTBOBaTh B IPYNIOBEIX (popmax paboTel (00CyKaeHN, 00MEH MHEHHSAMH, MO3TOBBIE IIITYPMBI
W JIpYTHE), BBHINOJIHATH CBOIO YacTh pabOThl M KOOPAWHHPOBATH CBOM JACHCTBUS C APYTMMH UWICHAMH
KOMaH/Ibl, OIICHMBATh Ka4ECTBO CBOETO BKJIAJa B OOMIMI NMPOAYKT MO KPUTEPHAM, CHOPMYTHPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUSL.

146.3.2.8. YHuBepcallbHbIE PETYISATUBHBIC JCHCTBHS 00CCIeUnBAIOT (POPMHPOBAHUE CMBICIOBBIX
YCTAHOBOK M KM3HEHHBIX HABBIKOB TUYHOCTH.

146.3.2.9. YV oOyuaromerocss Oyayr chopMHpOBaHBl YMEHHS CaMOOPTaHM3alMH Kak 4acTb
YHUBEPCATBHBIX PEryISTHBHBIX YI€OHBIX TEHCTBUIL:

CaMOCTOSITEIbHO COCTaBJIATH IUIaH, AITOPUTM pelleHHs 3agadd (I ero 4acTh), BBIOMpPATh
CIoco0 pemeHns ¢ y9€ToM UMEIOINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBAaTh BApUAHTHI PEIICHNH ¢ y4ETOM HOBOI HH(pOPMALIUH.

146.3.2.10. Y oOydaromerocss OyayT cOpMHpPOBaHBI YMEHHS CAMOKOHTPOJII KaK dYacTh
YHUBEPCATBHBIX PEryISTUBHBIX YICOHBIX TEHCTBUIL:

BJaJleTh CIIOCOOaMU CaMOIPOBEPKH, CAMOKOHTpOJS Tpolecca U pe3ylibTara peleHHs
MaTeMaTHIeCKOM 3a1auM;

MpeaBUIETh TPYAHOCTH, KOTOphIE MOTYT BO3HHKHYTh NpU pEIICHHH 33jJa4d, BHOCHTH
KOPPEKTHBBI B JEATECIHHOCTH HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJAECHHBIX OIIMOOK, BBISBICHHBIX
TPYJHOCTEM;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa JEATEILHOCTH IMOCTABICHHOM eI U YCIOBUSAM, OOBSCHSITH
NPUYUHBI JOCTKEHHS WM HEAOCTIDKEHHMS IIeIH, HaXOIUTh OMIMOKY, 1aBaTh OIECHKY MPHOOPETEHHOMY
OTIBITY.

146.3.3. [IpeqmeTHbIe pe3yabTaThl OCBOSHHS IPOTPaMMBI 10 MAaTEMAaTHUKE IIPEJCTABIICHBI IO
rojaM OOy4eHUs B paMKaX OTAEIbHBIX YUeOHBIX KYpcOB: B 5—6 Kiaccax — Kypca «Maremarnkay, B 7-9
KJ1accax — KypcoB «Anredpay, «['eomerpus», «BeposSTHOCTh U CTATUCTUKAY.

146.4. denepanbhas paboyast mporpamMma y4eOHOTO Kypca «Marematnkay B 5—6 kiaccax (zanee
COOTBETCTBEHHO — IIpOrpaMma yuaeOHOro Kypca «MaTtemMaTikay, yaeOHbIH Kypc).

146.4.1. TlosicHuTebHAS 3aIHUCKAa.

146.4.1.1. IIpuOpUTETHBIMH LIEISIMUA OOYYEHHUS] MaTeMaTHKE B 5—6 Kiaccax SIBISIOTCS:

NPOJODKEHNE (OPMUPOBAHHMS OCHOBHBIX MAaTEMAaTHYECKHX MOHATUH (YMCIO, BeNIWYMHA,
reoMeTpryeckas Gurypa), 00ecreynBaOIMX MPEEMCTBEHHOCTh H TIEPCIIEKTUBHOCTh MaTeMaTHYECKOTO
o0pa3zoBaHus 00yHarOLINXCS;

pa3BUTHE HHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0O0ydYaromuxcs, MO3HaBaTEIbHOU
AKTUBHOCTH, HCCIIEJIOBATENILCKIX YMEHUH, HHTEpeca K M3YUeHUI0 MaTeMaTHKY;

noJBeicHUEe O0yyaroImuxcsi Ha JOCTYHNHOM [UIi HHUX YPOBHE K OCO3HaHHMIO B3aWMOCBSI3U
MaTeMaTHKH U OKPYKAIOIIEr0 MHPa;

¢opmupoBaHue (YHKIHOHANBHOW MaTeMaTHYeCKOM TIpaMOTHOCTH: YMEHHsI pPaclio3HaBaTh
MaTeMaTHYecKne OOBEKTHl B pealibHBIX JKU3HEHHBIX CUTYAlUsAX, NMPUMEHSITh OCBOCHHBIC YMEHUS IS
peLIeHNs] TPAaKTUKO-OPHUEHTUPOBAaHHBIX 3a]]a4, HHTEPIPETHPOBATH MTOJyYEHHBIC PE3yJIbTAaThl U OLIEHUBAThH

HUX Ha COOTBETCTBHEC HpaKTPI‘ICCKOfI CUTYyaluu.



146.4.1.2. OcHOBHBIE JIMHUH COAEPKAHHS Kypca MaTeMaTHKH B 5—6 kiaccax — apudmMeTndecKas
U TEOMETpPUYECKasi, KOTOPble Pa3BHBAIOTCS MAapajlieNbHO, KakAas B COOTBETCTBUM C COOCTBEHHOH
JIOTHKOH, OJHAKO, HE HE3aBUCHMO OJHA OT JAPYIoi, a B TECHOM KOHTaKTe M B3auMoJeicTBUH. Taxxke B
Kypce MaTeMaTHKH IIPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTaMH aareOpsl U ONUCATEIbHON CTATUCTUKH.

146.4.1.3. V3yuyenue apuMeTHIeCKOro Marepraia HAYMHACTCS CO CUCTEMAaTH3aIlMK U Pa3BUTHUS
3HaHUH O HAaTypaJbHBIX YMCIIAX, [IOJYYEHHBIX HA YPOBHE HadajbHOro oduiero odpaszoBanus. [Ipu stom
COBEPILCHCTBOBAHNE BBIYUCIUTEIBHON TEXHUKH W (OPMUPOBAHHE HOBBIX TEOPETHUECKUX 3HAHUN
coYeTaeTcs C pa3sBUTHEM BBIYHCIMTENBHON KYJIBTYPBI, B YACTHOCTU C 00YYCHHUEM MPOCTEHITNM MpHEMaM
NPUKUAIKA U OLEHKH Pe3yJbTaTOB BbIYMCICHUH. V3yueHHe HaTypasbHBIX YHCEN IPOAOJDKAaeTcs B 6
KJlacce 3HAaKOMCTBOM € HaYaJIbHBIMU MMOHATUSIMH TEOPUH JIEITUMOCTH.

146.4.1.4. Havyano u3ydeHus: OOBIKHOBEHHBIX M JICCATUYHBIX Jpo0Oei oTHeceHO K 5 kiaccy. OTo
MIEPBBIN 3Tal B OCBOCHUU APOOEH, KOrjaa MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMH HAESIMH, TOHSTHIMH
tembl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX APOOEH B MOJHOM O0BEME MPEALIECTBYET M3YYECHHUIO
JECSITUYHBIX ApoOeH, 4To 1eeco00pa3Ho ¢ TOUYKH 3PEHHS JOI'MKH W3JI0KEHUS] YUCIIOBOM JTMHUH, KOT/a
npaBuiia JIEHCTBUH C NECATUYHBIMH JPOOSMH MOKHO OOOCHOBATh YK€ HW3BECTHBIMU aJrOPHUTMaMH
BBITIOJIHEHUSI ACUCTBUH C OOBIKHOBEHHBIMH APOOSIMHU. 3HAKOMCTBO C IECSITUYHBIMU APOOSIMH PACIIMPHUT
BO3MOXXKHOCTH JJ1s1 TOHUMAaHUs 00Yy4alOIIMMHUCS TPUKIIATHOTO IPUMEHEHHST HOBOH 3aMyCcH TIPH U3YYCHUH
JpYyruXx MPeaIMETOB U IPHU NPaKTHUECKOM HCTob30BaHuu. K 6 kinaccy oTHECEH BTOPOH 3Tall B U3YUECHUH
OpoOell, rae MPOUCXOIWT COBEPIICHCTBOBAHWE HABBLIKOB CPAaBHEHUS M INPeoOpa3oBaHusi ApPOOEi,
OCBOCHHE HOBBIX BBIYHCIUTEIBHBIX AITOPUTMOB, OTTAYMBAHWE TEXHWKHM BBIYHCICHHH, B TOM 4YHCIE
3HA4YCHUH BBIPAKEHUH, COAEpKAIMX U OOBIKHOBEHHBIC, M JECSTHYHbIC IpOOHW, YCTaHOBJICHHE CBS3EH
MEXJY HHMH, PacCMOTpEHHe NPUEMOB pellieHHs 3ajad Ha JIpobu. B Hadame 6 kimacca NpPOMCXOAUT
3HaKOMCTBO C IIOHSITHEM MPOLCHTA.

146.4.1.5. OcoGeHHOCTBIO N3yUEHHS MOJIOKUTETBHBIX U OTPHLATEIBHBIX YHCEI SABISIETCS TO, YTO
OHM TaKXe MOIYT paccMaTpUBaTbCAd B HECKOJNBKO 3TamoB. B 6 kiacce B Havajge H3Y4YEHHUS TEMBbI
«[TomoxuTenbpHbIE U OTPHUIIATENEHBIE YMCIAy BhIAeNseTcs noareMa «llenple uncna», B paMkax KOTOPOH
3HAKOMCTBO C OTPHLATEIBHBIMA YHUCIAMH M JCHCTBHSMHU C TMOJOXHUTEIBHBIMH W OTPHUIATEIILHBIMU
YHCIaMHA MPOMCXOAUT Ha OCHOBE COAEP)KATEIBHOTO IMOAXOAA. JTO IO3BOJSIET Ha JTOCTYITHOM YPOBHE
MO3HAKOMHTH OOYYAIOMIUXCSl MPAKTHYECKH CO BCEMH OCHOBHBIMH TOHSTHSMH TEMBI, B TOM YHCIIE W C
NpaBUIaMH 3HAKOB NPU BBINOJIHEHUHM apu(MeTHueckux nedcTBuil. V3yueHwe palnuMOHANBHBIX YHCENT
OyIleT IpOo0IKEHO B Kypce anredphl 7 Kiacca.

146.4.1.6. Ilpn oOydeHMM pELICHHIO TEKCTOBBIX 3aJad B 5—6 Kiaccax HCHOIB3YIOTCS
apupmeTnyeckue NpuEMBI pemeHus. [Ipy oTpaboTKe BBIYMCIUTENBHBIX HABBIKOB B 5—6 Kiaccax
paccMaTpUBAIOTCSI TEKCTOBBIC 3a/Ia4M CIIEAYIOIINX BHJIOB: 33]]a4d Ha JIBUKEHHUE, Ha YaCTH, Ha MOKYIIKH,
Ha paboTy W NPOU3BOAUTENFHOCTb, HAa NPOLEHTHl, HAa OTHOWIeHHWs W nponopuuu. OOyuarommecs
3HAKOMSTCS C TpUEMaMHU pelieHus 3a/iad 1epeOopoM BO3MOXHBIX BApUAHTOB, Yy4aTcsl padoTaTh C
MHpOpMaIe, peICTaBICHHON B JOpMe TaOJIUI] UM AUATPAMM.

146.4.1.7. B mporpamMme ydeOHOro Kypca «MaremaTHKa» MNPeAyCMOTPEHO (hopMHpoBaHHE
NPONENEBTUYECKUX airedpanyecKux NpeAcTaBieHUHA. bykBa Kak CHMBOJ HEKOTOpOro 4YHcia B

3aBUCUMOCTH OT MATEMATHYCCKOI'O KOHTCKCTA BBOIUTCA INOCTCIICHHO. BYKBGHHaﬂ CHUMBOJIMKAa IMHWPOKO



UCIIOJIB3YETCSl TPEXEe BCEro JUIsl 3alUCH OOIIMX YTBEPXKIACHUN W MPEIIOKEHUH, POpPMyYJI, B YACTHOCTH
JUIS BBIYKCIICHNS] TEOMETPUUECKUX BEJINYHH, B KAUECTBE «3aMECTUTEIDY YUCTIa.

146.4.1.8. B nporpamme yueOHOTO Kypca «MaTemMaTukay MpeCcTaBieHa HarjsqHas reoMeTpus,
HamnpaBJIeHHAas Ha  pa3BUTHE  OOpPAa3HOrO0  MBIIUICHWS, IMPOCTPAHCTBEHHOI'O  BOOOpaXKeHWS,
n300pa3uTENIbHBIX YMEHUI. JTO BaXKHBIM 3Tall B M3YYEHHUH T€OMETPHH, KOTOPBIA OCYIIECTBIACTCS Ha
HarJBIIHO-TIPAKTUYECKOM YPOBHE, ONHMPAeTCs Ha HarJBIIHO-00pa3HOE MBIIUIEHHE OOydYaromuxcs.
Bonpmas posib OTBOAMTCA MPAKTHUECKOH MAEATENbHOCTH, OIBITY, 3KCIEPHUMEHTY, MOJEIHUPOBAHUIO.
OOyuaromyecsi 3HaKOMSTCS ¢ T€OMETPUYECKUMH (PUrypaMu Ha IJIOCKOCTH M B MPOCTPAHCTBE, C HX
IPOCTEHIINMHE KOH(MUTYpalMsIMU, ydyaTcsi HM300pakaTh MX Ha HEJIMHOBAHHOW M KieTdaTod Oymare,
paccMaTpuBalOT WX IpocTeiliue cBoiicTBa. B mporecce u3yueHus HaryIsggHOW TE€OMETPUHU 3HAHUA,
NOJy4YEHHbIE OOYYarOLIMMHUCS HA YPOBHE HAdaJbHOIO 0OIIero oO0pa3oBaHMs, CHUCTEMATU3UPYIOTCA U
paciupsoTCs.

146.4.1.9. CormacHo yueObHOMY IIaHy B 5—6 Kiaccax HM3y4aeTCs HHTETPUPOBAHHBIA IMpEaMET
«MareMaTHKa», KOTOPBI BKIIOYaeT apU(pMETHUECKUI MaTepual U HArJSIIHYIO TEOMETPHIO, a TaKXKe
MPOTEeBTUYECCKHE CBEICHNUS 13 alIreOphl, JIeMEHTHI JIOTHKH U Havajla OMUCATENbHOW CTATUCTHKH.

146.4.1.10. O6mee 4nciIo 4acoB, PEKOMEHAOBAHHBIX I U3y4YeHHs] MaTeMaTuku, — 340 JacoB: B
5 kimacce — 170 wacoB (5 yacoB B Hezielo), B 6 kiacce — 170 yacoB (5 4acoB B HEZEIIO).

146.4.2. Conepxanne oOydeHUs B 5 Kiacce.

146.4.2.1. HarypanbHble yKciia U HyJb.

Harypanbrnoe uncino. Psn HatypameHbix umcen. Uucmo 0. M3o0pakeHue HaTypaibHBIX HYHCENT
TOYKaMH Ha KOOPJIWHATHOHN (YHCIIOBOM) MPSMOM.

[To3umnmonHas cucrema curcieHus. PuMckas Hymepanus Kak MpuMep HEMO3UIIMOHHONW CHCTEMBI
cuncnenus. JlecsTuuHas cuctemMa CUUCIICHUS.

CpaBHeHHE HATYpalbHBIX YUCENl, CPABHEHUE HATYPaJIbHBIX uncel ¢ HyléM. CriocoObl cpaBHEHHSI.
OxpyrieHne HaTypajJbHbBIX YUCEII.

CrnoxxeHne HaTypallbHBIX YHCEN, CBOMCTBO HYJS MpH CIOXKEHHH. BplunMTaHMe Kak [eHCTBHE,
o0paTHOE CIOKEHHIO0. Y MHO)KEHHE HaTypalbHBIX YMCEll, CBOMCTBA HYJS U €IUHUIIB MPH YMHOXXEHUU.
Jenenune kak neiicreue, oOpaTHoe yMHOKEeHNIO. KOMITOHEHTHI NeHCTBU, CBsA3b Mexkay HUMU. [IpoBepka
pe3ynbTaTa apupMETHUSCKOro JehCTBHsS. [lepeMecTUTEeNIbHOE M COYeTaTebHOE CBOMCTBAa (3aKOHBI)
CIIOJKEHHSI 1 YMHOXKEHUSI, PaCIIPeeIUTEIbHOE CBOUCTBO (3aKOH) YMHOKECHHS.

Ucnonb3oBanne OykB i 00O3HAYEHUS HEW3BECTHOTO KOMIIOHEHTa M 3allUCH CBOMCTB
apu(METHYECKUX JEHCTBUM.

Jenutenn W KpaTHbIE 4YMCIA, PA3IOKEHHWE Ha MHOXUTENW. IIpocTele M cocTaBHBIE 4YHCHA.
IIpusnaku genmumocTH Ha 2, 5, 10, 3, 9. [lenenne ¢ 0CTaTKOM.

CreneHs ¢ HaTypaJlbHBIM MTOKa3aTeNeM. 3alich YUCIIa B BUIE CYMMBI pa3psiHbIX CllaracMbIX.

HucnoBoe BbIpaKEHHE. BBIYMCIICHHE 3HAYEHMM YHCIOBBIX BBIPAYKEHUM, MOPSJIOK BBITOJIHEHUS
neiictBuil. Microsnp30BaHKe NPH BHIYMCICHUSIX TIEPEMECTUTENBHOTO U COYETAaTEIbHOTO CBOMCTB (3aKOHOB)
CIIOKEHHS M YMHOKEHUS, pacpeeTUTeIbHOTO CBOMICTBa YMHOXKEHHSI.

146.4.2.2. Ipo6u.

HpeZ[CTaBJ'IeHI/Ie ) I[pO6I/I Kak CIoco0e 3amucH 4YacTh BelWduHBL. OOBIKHOBEHHBIE ,Z[pO6I/I.



[IpaBwibHBIE W HeNpaBWIbHBIC JApoOu. CMeniaHHas ApoOb, MPEICTABICHUE CMEIIaHHON IpoOu B BHUJIC
HETPaBWIHLHOW ApoOH M BBIICICHHUE IIEI0M YaCTH YHMCIIa U3 HeMIpaBWiILHOW apobdu. M3o0pakeHune apobdeit
TOYKaMH Ha YUCIOBOU mpsaMoi. OCHOBHOE CBOMCTBO npobu. Cokparienue apodei. [lpusenenue npodu k
HOBOMY 3HaMeHaTem0. CpaBHEHHE JpoOeH.

CrnoxxeHue W BBIYMTAHUE JPOOCH. YMHOXKEHUE U JeieHue ApoOeli, B3auMHO-00paTHbIC JPOOH.
HaxoxaeHne 9acTil meoro U mesoro Mo ero 9acTH.

Hecsatuunas 3ammck apoOeit. [lpencrarienue necsaTHyHONW ApoOM B BHJE OOBIKHOBCHHOM.
N300paxkeHne NECSITUYHBIX IpoOel ToOuKaMu Ha YMCIIOBOH mpsiMoil. CpaBHEHHE AECATHYHBIX APOOEH.

Apudmernyeckue IeHCTBHS C AECITUIHBIMU Ipo0sMu. OKpyTIIeHNE AeCATUIHBIX ApoOei.

146.4.2.3. PemieHue TEKCTOBBIX 3a]1a4.

Pemrenne TekcTOBBIX 3amad apudMeTHdeckuM criocoboM. Pemmenne mornuecknx 3aaad. Pemrenne
3a7a4y mepedopoM BceX BO3MOXKHBIX BapuaHTOB. Mcronb30BaHNe IPH PEILICHUH 3a/1a4 TaOJIHIl i CXEM.

Pemenne 3amad, conepXamux 3aBUCHMOCTH, CBS3BIBAIOIINE BEIMYWHBL CKOPOCTh, BpeMs,
paccrosiHue, [eHa, KOIUIeCTBO, CTOMMOCTh. EUHUIBEI M3MEpeHUs: Macchl, 00bEMa, IIEHBI, PACCTOSIHHSA,
BpeMeHH, CKOpocTU. CBA3b MeX 1y eIMHUIIAMH U3MEPEHUS KaXKI0H BEJINIHHEI.

Pemenre 0CHOBHBIX 3a/1a4 Ha ApOOH.

[IpencraBnenue qaHHBIX B BUE TaONHUII, CTOJIOYATHIX JHATPAMM.

146.4.2.4. HarnsimHasi TeOMETpHSL.

Harnsnaele mpencraBnenuss o ¢urypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, JIyd, YTOII,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. YT0J. IIpsMoi, OCTphIid, TyON U pa3BEPHYTHII YIJIBL.

JmHa oTpe3ka, MEeTpUYeCKHe €IWHUIIBI [UITHHEL. J[JiMHa TOMaHOH!, epuMEeTp MHOTOYTOJIBHUKA.
H3mepeHne 1 MOCTPOEHHE YTIIOB C IIOMOIIBIO TPAHCIOPTHPA.

Harnsoaele mpencrasneHuss o ¢QurypaXx Ha IUIOCKOCTH: MHOTOYTOJNBHUK, MPSIMOYTOJBHUK,
KBaJ[paT, TPEYTOJIBHUK, O paBEHCTBE PUTyD.

Nzobpaxenne ¢puryp, B TOM YuCIie Ha KiieT4aroil Oymare. [loctpoerne koHpUTyparuii u3 gacreit
NPSIMOM, OKPY>KHOCTH Ha HEIMHOBAHHOMW W KileTyaToit Oymare. Vcrnonb30BaHue CBOWCTB CTOPOH U YIIIOB
MPsIMOYTOJILHUKA, KBaJpaTa.

[Inomane TpSMOYTrOMPHUKA ¥ MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3 IMPSMOYTOIEHUKOB, B TOM
yuciie Guryp, n300pakEHHBIX Ha KJIeTUaTol Oymare. EMUHUIIBI M3MEPEHUS TUIOIAIH.

Harnsgaele mpecTaBiieHuss 0 MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOJIBHBINA TMapaJuIesIeIHITe],
KyO, MHOTOTpaHHUKH. M300pakeHHe TIPOCTEHINIMX  MHOTOTPaHHUKOB. Pa3BépTku Kyba w
napauienenurneaa. Co3panue Moieled MHOTOTPAaHHUKOB (M3 OyMaru, MpOBOJIOKH, TUTACTUIIMHA U IPYTHX
MaTepHajoB).

O6BEM PAMOYTOIBFHOTO TIapasuieNnenumnena, Kyoa. Enquauis: n3mepeHus oo0bpéma.

146.4.3. Cogeprxanue o0y4deHus B 6 Kiacce.

146.4.3.1. HarypanbHble YncIa.

ApudmeTrnueckue JEHCTBUS € MHOTO3HAYHBIMH  HATypalbHBIMU 4YHCIaMH. UYHCIOBBIE
BBIpQXEHHS, TIOPSIOK JEWCTBUH, WCIONB30BaHHE CKOOOK. lcronb30oBaHWE TPH  BBIYHCIICHHSIX
MEPEMECTUTENBHOTO W COYETaTENbHOTO CBOWCTB CIIOKEHUS M YMHOXKEHMsS, DPACIPENEIUTEIBHOIO

cBOicTBa yMHOKEeHHA. OKpyTJIeHHE HaTypaJIbHBIX YHACEN.



Jenutenu m KpaTHbIE 4Kcia, HAMOOIBIIMKA OOMIMK NenuTeNs M HaUMEHbIIee oOlee KpaTHoe.
HeaumocTb cyMMBI U TpoU3BeACHUS. JleeHne ¢ OCTaTKOM.

146.4.3.2. JIpo6u.

OOBIKHOBEHHAs1 JapoOb, OCHOBHOE CBOHCTBO npoOH, cokpameHne apooeit. CpaBHEHHE H
yrnopsiiounBanue ApoOeil. Pemenne 3amay Ha HaXOKACHUE YAaCTH OT LEJOr0 M IEJOro MO €ro YacTH.
Hpobuoe umcio kak pe3yibrar neneHus. llpencraBneHue necATHYHON HpoOM B BHIE OOBIKHOBEHHOU
JIpoOu ¥ BOBMOKHOCTH MPECTABIICHNSI OOBIKHOBEHHOW APOOH B BHJE NECATUYHON. JlecaTHuHbIe Ipodu n
MeTpHUecKas cucreMa mMep. ApupMeTniyeckre NeHCTBUS U YHCIOBBIC BBIPAXKECHUS! C OOBIKHOBEHHBIMU U
JECATHYHBIMA APOOSMHU.

Otnowenue. [enenne B gaHHOM oTHomeHuH. Macmrad, nponopuus. [IpuMeHenne npomnopuii
IIpU pELICHUY 3a7a4.

[lonsatue mnponeHra. BpluncieHne mNponeHTa OT BEIMYMHBI U BEIMYUHBI MO €€ MpPOLEHTY.
BrIpaskeHue MpoIeHTOB AECATUIHBIME Tpo0sMu. Pemenre 3a1a4 Ha MpONeHTHI. BeIpaxkeHre OTHOIICHUS
BEJIMYUH B NPOLEHTAX.

146.4.3.3. [lonoxuTteabHbIC U OTPUIIATEIBHBIC YHCIIA.

[TonoxutenbHble W oTpuUAaTENbHbIC uyucaa. Llensle yucna. Monynp uyMciia, reoMeTpuyecKas
UHTEpIpeTanust MOAyNis uucha. V3o0pakeHHe uucen Ha KOOPAMHATHOH mpsMoi. YucioBble
npoMexxyTku. CpaBHeHHe yucell. Apudmerndyeckie MEeHCTBUS C TOJOKUTEIFHBIMA U OTPUIATEIEHBIMA
YHCIaMU.

[IpssMoyronpHasi cucTteMa KOOPAMHAT Ha IUIOCKOCTH. KoopAuHAThl TOYKM Ha IUIOCKOCTH,
abcmmcca n opauHara. [loctpoeHne Touek u GUryp Ha KOOPIUHATHOH MIIOCKOCTH.

146.4.3.4. BykBeHHbIE BBIPaKCHUSI.

[Ipumenenne OyKB JUIs 3alMCH MaTeMaTHYECKHX BBIpAKCHMH M mpeioxeHuid. CBoiicTBa
apupMeTHYECKHUX AelcTBUN. ByKBeHHBIC BBIpa)KEHHSI M YUCIIOBBIE TIOJCTAHOBKU. ByKBEHHbIC paBEHCTBA,
HaX0XJIEHUE HEM3BECTHOTO KoMITOHeHTa. DopmyIibl, popMyInbl IepuMeTpa U IUIOMAAH IPSIMOYTOIEHUKA,
KBaJpaTa, 00bEMa napaenenuieaa u Kyoa.

146.4.3.5. PemieHue TEKCTOBBIX 3a/a4.

Pemenne TekcToBbIX 3amay apudmerndeckuM criocobom. Pemrenne norudeckux 3agad. Pemenue
3aja4 1epebopoM BceX BO3ZMOKHBIX BapUAHTOB.

Pewenue 3anmau, copepKaliux 3aBUCUMOCTH, CBSI3bIBAIOLMX BEJIMYMHBI: CKOPOCTb, BpEMs,
paccrosiHue, IIeHa, KOJMYECTBO, CTOMMOCTH, MPOHM3BOAUTENHLHOCTD, BpeMs, 00bEM paboThl. EnuHHUIBI
WU3MEPEHMS: MAcChl, CTOMMOCTH, PACCTOSIHUS, BpEMEHH, CKOPOCTH. CBsI3b MEXAY €IUHHUIIAMU U3MEPEHUS
KaKAO0W BEJINYUHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOIIEHHWEM, MPOTOPIHOHAIBFHOCTHIO BEJIMYWH, MPOIECHTAMH;
peleHre OCHOBHBIX 3aa4 Ha APOOH U POLIEHTHI.

Onenka W TpHUKWAKA, OKpyriieHHe pesynbrata. CocTaBieHne OYKBEHHBIX BBIPRXKEHUH IO
YCIIOBHIO 33/1a4H.

[Ipencrarnenne MaHHBIX C MOMOIIBIO Tadumil u nuarpamMM. CTon0daTeie JUarpaMMBbl: YTCHHE H
nocTpoeHue. UTeHne KpyroBeIxX AUarpamm.

146.4.3.6. HarnsiiHast reoMeTpusl.



Harnsinaele mpencraBneHuss o ¢urypax Ha IUIOCKOCTH: TOYKA, MpsiMas, OTPE30K, JIyd, YTOJl,
JIOMaHasi, MHOTOYTOJIbHHK, YeTHIPEXYTOJIbHUK, TPEYTOIBHHIK, OKPY)KHOCTb, KPYT.

B3auMHOe pacmonoxkeHue OBYX ~OpPAMBIX Ha  IUIOCKOCTH, MapajulelibHble  IpsIMBIC,
HEePIEeHANKYIISIPHbIEC TpsiMbIe. V3MepeHune pacCTOSHMIL: MEXIy IBYMS TOYKAMH, OT TOYKH 1O NPSIMOH,
JUIMHA MapLIpyTa Ha KBaApPaTHOU CEeTKe.

M3mepenne W TOCTPOSHHWE YIJIOB C IIOMOLIBIO TPAHCHOPTHpAa. BHIOBI TPeyroNbHHKOB:
OCTPOYTOJBHBIMH, IPSAMOYTOJBHBIH, TYNOYTOJIbHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHHH.
YeTpIpEXYTONbHUK, PUMEPBI YeTHIPEXYTOIBHUKOB. [IpIMOYTONBHUK, KBaIpaT: HUCIOIb30BAHUE CBOMCTB
CTOpOH, YTJIOB, auaroHaned. M3o0paxkeHme reomerpwdeckux (GUTYp Ha HEIMHOBAHHOM Oymare c
WCIIOJIb30BaHUEM LIUPKYJISL, JIMHEHKH, YTONbHUKA, TpaHcmopTupa. [locTpoenns Ha kieTyaroit Oymare.

[Tepumerp mHOTOyrompHUKA. IloHsTHE mMIOmAny (GUTYpHl, EIUHWIBI M3MEPEHHS IUIOLIAIH.
[MpubnmxénHoe M3MepeHue Iomaan (uryp, B TOM 4YHCIEe Ha KBagpaTHOH cerke. [IpuOmmkéHHOE
U3MEpeHUe JUTMHBI OKPY>KHOCTH, TUTOLIAH KpyTa.

CuMMeTpus: IeHTpalbHAs, OCeBas M 3epKajJbHask CAMMETPHH.

[MocTpoenne cUMMETPUYHBIX QUTYP.

Harnsgnaele mpencTaBieHHss O NMPOCTPAHCTBEHHBIX (UIypax: Mapajulesienumesn, KyO, Hpu3Ma,
nupamua, KOHyC, LWWIMHIP, map u cdepa. M3o0paxkeHnue mnpocTpaHCTBeHHBIX (uryp. [Ipumeps
Pa3BEPTOK MHOTOTPAHHUKOB, IMIMHApPA W KoHyca. Co3maHue Mojeliell MpOCTPaHCTBEHHBIX (uryp (U3
Oymaru, MpOBOJIOKH, IUTACTHIIMHA U IPYTUX MaTEPHAIIOB).

[lonste o6béma, enuHHULBI M3MepeHUs 00bEMa. OOBEM MPSIMOYTONBHOIO MapajulesIenueaa,

KyoOa.
146.4.4. TIpenmeTHBIE pe3ylbTaThl OCBOCHHUS IIPOTPAMMBI Y4€OHOTO Kypca «MaremMaTnukay.
146.4.4.1. llpeameTHBIEC pe3yabTATHl OCBOSHHS MPOTPAMMEBI Y4eOHOTO Kypca K KOHITy 00OydeHus B
5 KJacce.

146.4.4.1.1. YUncna v BEIYMCIICHUS.

[lonuMare W TPaBWIBLHO YHOTPEOJSTh TEPMHHBI, CBS3aHHBIE C HATYPAJIbHBIMU 4YHCIIAMH,
OOBIKHOBEHHBIMU U JICCITHYHBIME TPOOSMH.

CpaBHMBaTh W YIOPSANOYMBATH HATypaJlbHBIE 4YHCJIA, CPAaBHHUBATh B MPOCTEHINNX CIydasx
OOBIKHOBEHHEIE IPOOH, AECITHUHEIE TPOOH.

CoOTHOCHTH TOYKY Ha KOOPJMHATHOH (YHMCIOBOI) MPSIMON C COOTBETCTBYIOIIMM €H YHCIOM H
n300paxaTh HaTypallbHbIE YKCIa TOYKaMH Ha KOOPAWHATHOW (YUCIIOBOM) TIPSMOH.

BreimonHaTh apudmMeTHuecKue NeHCTBUS C HATypAIBHBIMU YUCIIAMH, C OOBIKHOBEHHBIMH JIPOOSMHU
B MIPOCTEUIINX CITy4asiX.

BhInoHATE IPOBEPKY, MPUKHUAKY PE3Y/IbTaTa BEIYUCIICHHUI.

OKpyTJIATh HATYpaJbHbIC YHCTA.

146.4.4.1.2. PemieHue TEKCTOBBIX 3a/1a4.

Pemarp TekcTOBBIE 3amaunM apu(METHYECKUM CIIOCOOOM ¥ C IIOMOIIBIO OpPraHM30BaHHOTO
KOHEYHOTO 1epedopa BCeX BO3MOKHBIX BapUAHTOB.

Pemarp 3amaum, cojaepkamiyie 3aBUCHUMOCTH, CBS3BIBAIONIME BEIWYMHBI. CKOPOCTb, BpeMs,

pacCcTodgHue, 1€Ha, KOJINICCTBO, CTOUMOCTD.



Hcnonb30BaTh KpaTKue 3alKCH, CXEMBI, TAOIUIIBI, 0003HAYCHHUS P PEILICHUH 3a/1a4.

[Tonb30BaThCsI OCHOBHBIMH CIMHUIIAMH HW3MEPEHUS: IEHBI, MAacChl, PAcCTOSHHS, BPEMCHH,
CKOPOCTH, BBIpaKaTh OJHH €AUHUIIBI BETMYUHBI Yepe3 IpyTue.

M3BrekaTh, aHAIM3UPOBATh, OICHUBATH HMH(MOPMAIMIO, TPEJCTABICHHYI0 B Ta0mume, Ha
cTONOYaTOl AMarpaMMe, HHTEPIPETHPOBATH INPEACTABICHHBIC NaHHBIC, HCIOIb30BATH AAaHHBIE NPU
pelIeHnH 3a1a4.

146.4.4.1.3. HarnsaHas TeoMeTpHsl.

[lonp3oBaTeCsl TEOMETPUUECKUMH  IMOHATHSMH: TOYKA, TMpsiMas, OTPE30K, Jyd4, Yrol,
MHOTOYTOJBHUK, OKPYKHOCTB, KPYT.

[lpuBomuTh mTpHUMEpHl OOBEKTOB OKPYXKAIOIIETO MHpPa, HMEIOMHUX (QOpMy H3YyYEHHBIX
TEOMEeTPHUYECKUX QUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C YIJIaMHU: BEPIIMHA, CTOPOHA; C MHOTOYTOJbHUKAMHU:
yTOJI, BEPIINHA, CTOPOHA, AUArOHANb; C OKPYKHOCTBIO: paJlnyC, ANAMETp, LCHTD.

N300pakaTh n3ydeHHBIE reoMeTpUYecKre (Urypbl Ha HEIMHOBAHHOM M KIeT4aTod Oymare ¢
MOMOIIBIO IIUPKYJISA U TUHEHKH.

HaxoauTh JUIMHBI OTPE3KOB HETIOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBbI0 JHHEHKH, CTPOHTH
OTPE3KH 3aJIJaHHOH JUTMHBI; CTPOUTH OKPYKHOCTH 3aJJaHHOTO paanyca.

Hcronp30BaTh CBOWCTBA CTOPOH W YIJIOB MNPSMOYTOJNBHHKA, KBajapara IS HX ITOCTPOCHHUS,
BBIYUCIICHHS TUIOIAIU U IEpUMETpA.

Beramcnate mepuMmeTp W IUIOMAas KBaapaTa, HPSMOYTOJIBHHKA, (HUIYp, COCTABICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4YHCIe GUTYp, N300pKEHHBIX HA KIeTdaTol Oymare.

[Tonb30BaThCSI OCHOBHBIMU METPUYECKUMH €IWHUIIAMH U3MEPEHHUS JJIMHBIL, TJIOMIAJIH; BEIPaXKaTh
OJTHY €TMHUIIBI BEIMYMHBI Yepe3 ApyTHe.

PacniozHaBath mapasienenuien, KyO, UCIIOIB30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
U3MEpEHUsl, HAXOUTh U3MEPEHHs apajuielienunesa, Kyoa.

Breaucnate 00bEM  Ky0a, mapajuienenunena IO 3aJaHHBIM W3MEPEHUsIM, I0JIb30BaThCs
SIMHUIIAMHU U3MepeHus 00hEMa.

Pemate HecnoXHbIE 3aJadydl Ha W3MEPEHHE T'E€OMETPUYECKMX BEIMYMH B MPAKTHYECCKUX
CUTYyalUsX.

146.4.4.2. IlpeameTHBIEC pe3yabTaTHl OCBOSHHS MPOTPAMMEBI Y4eOHOTO Kypca K KOHITy 0OydeHus B
6 kiacce.

146.4.4.2.1. Yucna v BBIYUCIICHUS.

3HaTh ¥ TOHUMAaTh TEPMHHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUAaMH YMCEIl U CIIOCO0aMU MX 3aIlUCH,
MEePEeXOAUTh (€CITH ATO BO3MOXKHO) OT OJHOU ()OPMBI 3aITHCH YHUCIIa K JPYTOM.

CpaBHUBATh U yNOPSAAOYMBATH LEJbIe YKCia, OOBIKHOBEHHBIE U AECATHYHBIE IpOOH, CPaBHUBATD
Yyciia OJIHOTO M Pa3HbIX 3HAKOB.

BeimonHsATe, coueras ycTHblE M TNHCHbMEHHBIE NPUEMBI, apudMeTHYeCKHe ACUCTBHUS C
HATYpaJbHBIMU U TIEIIBIMU YUCIIAMH, OOBIKHOBEHHBIMU U JCCATHYHBIMHU JPOOSIMHU, TIOJIOKUTEIEHBIMU 1
OTPHULIATENLHBIMH YHCIIAMH.

BrrunciaTh 3HaYEHHMS YHCIIOBBIX BLIpa)KCHHﬁ, BBIIIOJIHATL TNPUKUJAKY W OLCHKY pE3yJibTaTa



BBIYMCIICHHUH, BBITIOIHATH MPEOOpa30BaHMs YKMCIOBBIX BRIPAYKCHUN Ha OCHOBE CBOMCTB apU()METUICCKHIX
JIEUCTBUH.

CoOTHOCHUTH TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIIMM € YHCIOM U U300paxxaTb
YHCIia TOYKaMHU Ha KOOPAMHATHOW MPSIMOM, HAXOJUTh MOIYJb YHCTIA.

CoOTHOCHUTB TOUYKHU B IPSAMOYTOJIBHOM cHCTEME KOOPJIUHAT ¢ KOOPAWHATAMH 3TOM TOUKU.

OKpyTJIATH TeNble Yiciia U JeCATHIHBIe APOOH, HAXOIUTh IPUOIIKEHUS YHCE.

146.4.4.2.2. Yncnosble U OyKBEHHBIE BHIPAKCHUSI.

[Tonumartp u ynorpeOisTh TEPMHUHBI, CBS3aHHBIE C 3aIIUCHIO CTENICHU YMCIa, HAXOAUTh KBaapaT U
KyO 4HCIia, BRIYUCISATh 3HAUEHHUS YHUCIOBBIX BRIPAKEHHUH, COEPIKAIIIX CTETICHH.

[lonp3oBaThCsl TpU3HAKAMH JACIMMOCTH, pAacKiIaJblBaTh HaTypalbHbIE 4YHCIa Ha MpPOCTHIC
MHO>KHTEIIH.

[Tonb30BaThCcs MacITaboOM, COCTABIATH MPOMIOPLUN U OTHOILIEHUS.

Hcnons3oBaTh OyKBBI a7 O00O3HAYEHHUS YWCEN TPH 3alHCH MaTeMaTHYECKUX BBIPAKEHUH,
COCTaBISTh OYyKBEHHBIE BBIpDAKEHUS U (POPMYIBI, HAXOAWTHh 3HAYCHHS OYKBEHHBIX BBHIPAKCHUH,
OCYILECTBIISISI HEOOXOIUMBIE TTOJICTAHOBKHU U TIPE00Opa30BaHusI.

HaxonuTth HeU3BECTHBIM KOMIIOHEHT PABEHCTBA.

146.4.4.2.3. Pemieuyre TEKCTOBBIX 3a/1ay.

Pemarp MHOTOMIATOBBIE TEKCTOBBIE 33124l APUPMETHIECKUM CIIOCOOOM.

Pemarp 3amaum, cBs3aHHBIE C OTHOIIEHHEM, INPOMOPLUUOHAIBHOCTHIO BEIMYWH, MPOLIEHTaMH,
pelIaTs Tpu OCHOBHBIE 3314 Ha APOOU U MPOIIEHTHL.

Pemarp 3amaum, copmepikamiyie 3aBHUCHUMOCTH, CBS3BIBAIONIME BEIWYMHBI: CKOPOCTH, BpeMs,
paccrosiHue, IIeHa, KOJHYECTBO, CTOMMOCTh, MPOU3BOAUTENEHOCTh, BpEeMs, 00bEMa pabOThI, UCTIONB3YS
apudmeTnyecKkue  JEWCTBUSA,  OIEHKY, TNPUKHIKY, [OJIb30BaThCS  CIUHHUIIAMHA  H3MEpPEHUS
COOTBETCTBYIOILINX BEIUYHUH.

CocTaBnsaTh OYKBEHHBIE BEIPAKESHHS 10 YCIOBUIO 3aa4H.

W3pnekare uHpOpMaIMIO, MPEICTABICHHYI0 B TaONMIaX, Ha JIMHEHHOW, CTOJIOYATOW WM
KpPYroBOW JuarpaMMax, HHTEpIPETHPOBATH IPEJCTABICHHBIC JaHHBIC, HCIIOJb30BaTh JAaHHBIC IPU
pelIeHny 3a/1a4.

[pencraisiTh HHGOPMAIUIO C IIOMOIIBIO TAOJIHII, IMHEHHON M CTOJIOUATON JUarpaMM.

146.4.4.2.4. HarnsaHast TeOMETPHSL.

[MpuBomuTh TpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEONHMX (GOpMy H3yUEHHBIX
TEOMETPHUYECKUX IUIOCKUX U IPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U CHMMETPUYHBIX QUTYP.

N300paxarh ¢ TOMOINBIO IMPKYJIS, JTUHEHKH, TPAHCIOPTHpPA HA HEIMHOBAHHOW W KJIETYATOH
Oymare M3y4eHHbIE IIOCKUE FeoMeTpHUYecKre GUTyphl B KOHPHUTYpAIlUi, CAMMETPUYHBIC (DUTYPBHI.

[Tomb30BaThCS TEOMETPUYSCKUMH TOHATHUSAMU: PABEHCTBO (PUTYp, CUMMETpHS, HCIOIH30BATh
TEPMHHOJIOTHIO, CBS3aHHYIO C CHMMETPHEN: OCh CAMMETPHH, IIEHTP CHMMETPHH.

Haxonuth BeMWYMHBI YTIIOB U3MEPEHUEM C TIOMOIIBIO0 TPAHCIIOPTHUPA, CTPOUTH YIJIbI 33JaHHOM
BEJIMYMHBI, TTOJI30BAThCS NIPU PEIICHWH 3ajad T'paayCHOM MEpOH YIJIOB, pacloO3HABAaTh Ha yepTexax
OCTpBIH, IPSAMOIL, pa3BEPHYTHIN U TYNIOH YTJIBL.

BrruucisaTs AJINHY HOMaHOﬁ, NEpUMETP MHOI'OYIroJiIbHUKA, MOJIb30BATHCA CAMHUIAMU U3MCPCHU



JUIMHBI, BEIPAXKATh OAHU €IUHULIBI U3MEPEHHS AJTUHBI Yepe3 ApyTHe.

HaxoauTs, ncmions3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXK/IY ABYMs TOUKaMH, OT TOUKH
JI0 TIPSIMOH, JUTMHY TYTH Ha KBaJpaTHOU CeTKe.

Berancnars minomans Guryp, COCTaBICHHBIX M3 MPSIMOYTOJIBHUKOB, UCTIONIB30BaTh pa30MeHne Ha
NpSMOYTOJIFHUKH, Ha PaBHbIE (UTYPBI, TOCTpaWBaHHE OO0 MPSIMOYTOIBHUKA, TONb30BaThCS OCHOBHBIMH
eIMHNALIAMU U3MEPEHHS TIJIOIIA/N, BEIPAXKaTh OJHH €IMHUIBI H3MEPEHNUS IUIOIIAIH Yepe3 ApyTue.

PacniozHaBaTh Ha MOAENSIX M H300pPKEHUSAX MUPAMHUIY, KOHYC, LWJIMHIApP, HCIOJIb30BAaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAaHHE, pa3BEPTKA.

N3ob6paxars Ha KiIeT4aToi Oymare mpsMOYTOIBHBIHN MapayiesenuIe].

Breuucnate 00bEM  MPSIMOYTOJIBHOTO Mapaljiefienunena, KyOa, TONb30BaTbCs OCHOBHBIMU
eIMHNIIAMU H3MEepEeHNs 00bEMa;

Pemares HecnoxHBIE 3aJauyd Ha HAXOXACHHUC TI'COMETPUYCCKUX BCIWMYHMH B IIPAKTUYCCKUX
CHUTYaIHsX.

146.5. ®enepansHas pabouast mporpaMma ydeOHOTO Kypca «Anrebpa» B 7-9 kiaccax (maiee
COOTBETCTBEHHO — ITPOrpaMma yuaeOHOro Kypca «Anredpay, yaeOHbIi Kypc).

146.5.1. [TosicuuTenbHast 3amucKa.

146.5.1.1. Anrebpa sBIsIeTCS. OTHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIET0 00pa30oBaHMUs: OHA
o0ecrieunBaeT U3y4eHUE NPYTHX JUCHUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TAK U TYMaHUTAPHOTO LIUKJIOB,
e€ ocBoeHHE HEOOXOOUMO JUIsl MPOAOJKEHUS 00pa3oBaHUs M B TMOBCEJAHEBHOM JXW3HU. PazButhe y
00Y4JaroImUXCsl HAYYHBIX MPEICTABICHHNA O MPOUCXOKICHUHN U CYIIHOCTH alreOpandecKux aOCTpaKIuid,
crocobe OTpaKeHUs] MaTEeMaTHYeCKOW HAyKOW SBICHHMH W TPOIECCOB B MPHUPOAE U OOIIECTBE, PONH
MaTEeMaTHYECKOr0 MOJICIIMPOBAHUS B HAyYHOM IO3HAHWU W B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHHUIO
HAyYHOTO MHPOBO33PEHHS M Ka4eCTB MBIIUICHUsS, HEOOXOMMMBIX JUIsS aJalTaldd B COBPEMEHHOM
ugppoBoM ooOmIecTBe. M3ydyenue anreOpnl oOecleurBaeT pa3BUTHE YMEHUS HaOJI0/laTh, CPAaBHHUBATH,
HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPHTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JICHCTBUSI W BBIBOZBI, OPMYITUpPOBaTh yTBepkAcHUs. OCBOeHHE Kypca alreOphl
oOecrieynBaeT PA3BUTUC JIOTUYCECKOI'O0 MBINUICHUA o6yqa}onmxcsl: OHU HCHOJB3YIOT ACAYKTUBHBIC U
WHIYKTHBHBIE pacCyXJeHHUs, 0000IIeHNe M KOHKpETU3anuio, abcTparupoBanue u ananoruto. O0yueHue
anreOpe TMpenanoaracT 3HaYUTEIbHBIH 00bEM CaMOCTOSATENFHON JESTEIBHOCTH 00yUaroIUXCsl, TO3TOMY
CaMOCTOSTEIBHOE PEIICHUE 33/1a4 SBIISETCS peau3alieil JesTeIbHOCTHOTO MPUHIUIIA O0yUeHHSI.

146.5.1.2. B cTtpykType mporpamMMmbl y4eOHOTO Kypca «AnreOpa» Uis OCHOBHOTO OOIIEro
o0pa3oBaHHMs OCHOBHOE MECTO 3aHMMAIOT COJEpPXKATeJIbHO-METOAWYecKue JHuHUM: «Yucna
BBIYUCIICHUSD», «ANreOpandeckue BBIpaAKEHU», «YpaBHEHHI W HepaBeHCTBa», «DyHkuumy». Kaxnas u3
OTUX COACPKATCIBHO-METOANYCCKUX JIUHUH Ppa3BUBACTCA Ha IMPOTHKCHUU Tpex JIET U3YYCHUA KypcCa,
B3aUMOJICHCTBYsl C JPYTUMH €ro JHUHUSAMH. B Xxoie wu3ydeHus y4yeOHOro Kypca o0Oydarommmcs
MMPUXOJUTCA JIOTHUCCKU paCCyKAaTh, UCIIOJIb30BaTh TeOpeTHKO-MHO)KeCTBeHHLIfI SI3BIK. B ¢BSI3M ¢ TUM B
nporpaMMmy y4eOHOro Kypca «Ajredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, NPEACTAaBIICHHBIE BO
BCEX OCHOBHBIX pazJiellax MaTreMaTh4eckoro oOpa3oBaHHS W  CIIOCOOCTBYIOIIHME  OBIAJICHHIO
00yYaromMMHCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHUYecKOro si3bika. CopaepiKaTeldbHOH U CTPYKTYPHOI

0Cc0OEHHOCTBIO yueOHOro Kypca «Airedpay sIBISICTCS €ro MHTErPUPOBAaHHbIM XapakTep.



146.5.1.3. Conepxanue nuHUU «Yucna W BBIYUCICHUSD) CIYKUT OCHOBOW Ui JajbHEHIIEro
U3y4eHHUS MAaTEMaTHKH, CHOCOOCTBYET Pa3BUTHIO y OOYyYarOUIMXCsl JIOTHUECKOI'O MBIIUICHHUS,
(OpMHPOBaHUIO YMEHUsSI TIOJB30BATHCS AITOPUTMAMH, a TaKKEe MPUOOPETEHHUIO PAKTHUECKIX HABBIKOB,
HEOOXOIUMBIX JUIsI OBCEAHEBHOM KM3HU. Pa3BUTHE MOHATUS O 4HMCIE HA YPOBHE OCHOBHOTO OOLIErO
o0pa3oBaHHs CBSI3aHO C PALUOHAIGHBIMA M HWPPALMOHANBHBIMH  YHUCIaMH, (QOPMUPOBAHHUEM
NPEACTABICHUH O [EHCTBUTENLHOM 4YHCJE. 3aBEepIICHHE OCBOCHHUS YHCIOBOW JMHUHM OTHECEHO K
cpenHeMy o0IIeMy 00pa30BaHUIO.

146.5.1.4. Conepxanue ABYyX anreOpanyecKux JHHUA — «ANTeOpandecKkue BBIPAKEHUS» H
«YpaBHEHMsT M HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHHIO Yy OOy4yarolMXCs MaTeMaTHYECKOIo
amnmapara, HEOOXOIMMOTO JUIsl PEIIeHHs 3aAad MaTeMaTHKH, CMEXKHBIX MNpPEAMETOB U MPaKTHKO-
OpHEHTHPOBAHHBIX 3amad. Ha ypoBHe ocHOBHOro oOmero ooOpa3oBaHusl y4eOHBI Marepuan
TPYIIHUPYETCs] BOKPYT PALMOHANBHBIX BBIpAKCHUH. ANredpa JeMOHCTPUPYET 3HAYCHUE MAaTEMAaTHKH Kak
A3bIKA JJIS1 IOCTPOCHUSI MATEMaTHYECKUX MOJEJIeH, ONMCaHus [IPOLECCOB U SIBIICHUN peabHOro Mupa. B
3agaun oOydeHHsT anreOpe BXONAT TaKkXkKe AajbHEHINEe pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHUS,
HEO0XOIMMOTO, B YACTHOCTH, JJISl OCBOCHUS Kypca MHPOPMATHKH, U OBJIaJICHHE HABBIKAMH JIeTYKTHBHBIX
paccyxnenuii. llpeoOpa3oBaHne CHMBOJNBHBIX (DOPM  CIIOCOOCTBYET PAa3BUTHIO BOOOpPaKECHHS,
CIOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPUECTBY.

146.5.1.5. Conepkanne (HYHKIMOHATPHO-TPAQUUECKON JHMHWMA HAleJIeHO Ha TOIydYeHHE
00y4JaromMMHC 3HAHUH O (PYHKIMAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJCNM I ONUCAHHS U
UCCIICIOBAaHUSl Pa3HOOOpa3HBIX MPOLECCOB U SBJICHUI B mpupone u obmectse. M3yueHue maTtepuana
CHOCOOCTBYET Pa3BUTHIO Y OOYYarOIIMXCSl YMEHHS MCIIOJIb30BAaTh PAa3JIMUHbIC BBIPA3UTEIIBHBIE CPEACTBA
S3bIKA MAaTeMAaTHUKH — CJIOBECHBIC, CHMBOJHMYECKHE, TpadUuecKhe, BHOCHT BKJIaJ B (OpPMHUpPOBaHHE
NPEACTaBICHUH O POJIM MaTEMAaTUKU B Pa3BUTHU LIMBUIM3ALUH U KYJIbTYPHI.

146.5.1.6. CornacHo yueOHOMY IUTaHy B 7—9 Kilaccax HW3ydaeTcs y4eOHbBIH Kypc «Auredpay,
KOTODPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fenbl cojepxaHus: «Uucina ¥ BBIYMCICHUS,
«AnrebpanyecKkre BBIPAKCHHUS, « Y paBHEHHUS 1 HEPABEHCTBAY, «DYHKITHI.

146.5.1.7. OGuiee 4MCIIO YacOB, PEKOMEHIOBAHHBIX JUIA U3yUeHHs yueOHOTO Kypca «Anrebpay, —
306 gacoB: B 7 kimacce — 102 gaca (3 yaca B Henenmo), B 8 kimacce — 102 gaca (3 gaca B Henenmo), B 9
kiacce — 102 gaca (3 gaca B HEACIIO).

146.5.2. Cogeprxanue o0y4deHus B 7 Kjiacce.

146.5.2.1. Yucna v BBIYUCIICHUS.

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEXO0J OT OAHOW (hopMBI 3amucu ApoOei K ApYroil.
[lonATHE panMOHANBHOTO YHWCHA, 3allCh, CPAaBHEHHE, YIOPSIJOYMBAHHME PANHOHAIBHBIX YHCEIL.
Apudmernueckre ASWCTBHUS ¢ palMOHAIBHBIME YHCIaMy. PeleHue 3amaq M3 peanbHOW MPAKTUKU HA
YacTH, Ha JIPOOH.

CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeJIeM: OIpe/elieHre, IpeoOdpa3oBaHne BBIPAKECHUN Ha OCHOBE
OTIpeJiesIeHHs], 3anrch OONbIIMX 4ncen. [IponeHTsl, 3amuch NpOLUEHTOB B BUAE ApoOu W apoOu B BHIE
nporeHTOB. Tpy OCHOBHBIE 331a4K HA MPOIEHTHI, PEIlieHHE 33124 U3 PeabHON MPAKTHKH.

[IpuMeHeHne NPU3HAKOB IEIMMOCTH, PA3JI0KEHNE HA MHOKUTEIN HATYPalIbHBIX YHCE.

Peanbabie 3aBUCUMOCTH, B TOM YHCJIC IIpsAMasa U 06paTHa$[ OponopuUruOHAIBHOCTH.



146.5.2.2. Anrebpanueckue BBIPaKeHHS.

IlepeMeHHBIE, YHUCIOBOE 3HAYCHUE BBIPAXKEHUS C NEpeMEHHOU. JlomycTHMble 3HAYEHUSA
nepeMeHHbIX. [IpencTaBneHne 3aBUCHMOCTH MEXIY BEIMYMHAMHU B Buie Qopmynbl. Beruucnenus mo
dopmynam. IIpeoOpasoBaHne OYKBEHHBIX BBIPRKEHHH, TOXKIECTBEHHO pPAaBHBIE BBIPAXKEHUS, MpaBHiIa
npeoOpa3oBaHus CyMM M NpPOHM3BEICHHN, MpaBWIa PACKPBITHS CKOOOK M TNPHUBEACHHS IMOAOOHBIX
CIIaracMbIX.

CBolicTBa cTENEeHH ¢ HATYpaJIbHBIM IIOKa3aTeIeM.

OpHounensl u MHorowieHsl. CrteneHp MHorowieHa. CrojkeHHe, BBIYUTAHHWE, YMHOXEHHE
MHOTOWIEHOB. POpMyJIbl COKPAIEHHOIO YMHOXKEHUS: KBaApaT CyMMBI M KBaJpar pazHocTH. Popmyna
pa3HoCTH KBaJpaToB. Pa3no)keHne MHOrOWIEHOB HA MHOKHUTEIH.

146.5.2.3. YpaBHeHHS 1 HEPABEHCTBA.

VYpaBHeHHE, KOpeHb YypaBHEHHs, MpaBuja NpeoOpa3oBaHUsl YpaBHEHUsS, PABHOCHIBHOCTh
YpaBHEHUI.

JIuHeliHOe ypaBHEHHE C OJHOM NMEPEMEHHOW, YUCIIO KOPHEW JIMHEHHOrO ypaBHEHUS, PEIICHHE
JUHEWHbIX ypaBHeHHH. COCTaBleHHE YpaBHEHUH IO YCIOBHIO 3aJauyd. PelieHue TEKCTOBBIX 3adad ¢
MOMOILBIO YPaBHEHUI.

JluneiiHoe ypaBHEHHE C JBYMs IepeMeHHbIMH M ero Tpaduk. Cucrema IBYX JHHEHHBIX
ypaBHEHUH C OByMs MepeMeHHBIMH. PeleHne cucteM ypaBHEHHI crocoOoM moncTaHoBKH. [Ipumepst
pelIeHus TEKCTOBBIX 3ajiau C MOMOIIbI0 CUCTEM YpaBHEHHH.

146.5.2.4. OyaKIMN.

Koopaunara touku Ha npsamoi. UuciaoBble MPOMEKYTKU. PaccTosiHuE MEXAy ABYMsI TOYKAMHU
KOOPJIMHATHOU MPsSIMOM.

[IpsmoyronpHast cuctema koopauHat, ocu OX m Oy. AlGcumcca W OpAMHATa TOYKH Ha
KOOpIWHATHOW TockocTu. [lpumepsl rpadukoB, 3aaHHbIX (opmynamu. UTeHHe rpaduKoB peabHBIX
3apucumoctedd. [lonarue ¢ynkumu. I'padux dynkuun. CpolictBa ¢yHkumid. Jluneinas QyHkous, eé
rpaduk. I'paduk Gyakuuu y = |x|. [padudeckoe peiieHue TMHEHHBIX YPABHECHUIM U CUCTEM JTMHEHHBIX
YpaBHEHUI.

146.5.3. Coxeprxanue o0y4deHus B § Kiacce.

146.5.3.1. Ynucna v BEIYHCIICHHUS.

KeagpatHelii kopeHb wu3 umcna. [loHsTne 00 wuppanMoHanbHOM uucie. JlecsaTudHbie
NpuOIDKEHUsT UppaluoOHANbHBIX uncen. CBoiicTBa apudMeTHUeCKMX KBaJpaTHBIX KOPHEH M HX
MIPUMEHEHHUE K TPE00Pa30BaHUIO YHCIIOBBIX BEIPAKEHUN U BRIYHCIEHUAM. [leficTBUTENbHBIE YHCTa.

Crenens ¢ 1ebIM IMoKa3zaTeneM 1 e€ cBoiicTBa. CTaHAapTHAS 3aMKCh YHCTA.

146.5.3.2. Anrebpanueckue BBIPaKeHHSI.

KBagpatHblil TpEXUiieH, pa3IoKeHUE KBAPATHOIO TPEXWICHA HA MHOKUTEIH.

Anrebpanyeckas apodb. OcHOBHOE CBOWCTBO anreOpandeckoil apodu. CrokeHue, BHIYMTAHUE,
YMHOXEHHeE, JielieHue anredpandeckux qpoOeii. PanroHanbHbIe BRIpaKEHHS U HX ITpeoOpa3oBaHue.

146.5.3.3. YpaBHeHUs 1 HEPaBEHCTBA.

KBanpaTtHoe ypaBHeHue, (popMmyna KopHeil kBagpaTHOro ypaBHeHus. Teopema Buera. Pemenue

ypaBHEHUH, CBOASMIMNXCS K TMHEWHBIM U KBaJIpaTHBIM. [IpocTeiine npoOHO-paliioHalbHbIE YPAaBHEHHSI.



I'padmyeckas wuHTEpHpeTanusi ypaBHCHHN C JBYMS TEPEMCHHBIMH U CHCTEM JIMHEHHBIX
YpPaBHEHUI C ABYyMsl NepeMEHHbIMH. [IpuMephl penieHus CUCTEM HEIMHEHHBIX YPAaBHEHHUA C NIByMs
MEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CITOCOOOM.

YucnoBble HEpaBEHCTBA M MX CBOMcTBAa. HepaBeHCTBO ¢ OJHON NEpPEMEHHOW. PaBHOCMIBHOCTH
HepaBeHCTB. JInHeliHbIe HEpaBeHCTBA ¢ OAHOU MepeMeHHOW. CHCTEeMbl TMHEWHBIX HEPABEHCTB C OTHOU
MIEPEMEHHOM.

146.5.3.4. dyskImy.

[Nonsrre dyakun. OOGmacTs onpeAeNeHust © MHOKECTBO 3HaueHUH QyHKInu. CrocoOb! 3aaHms
byHKUUA.

I'paduk dysxmun. YUrenune cBoiictB dyHKIuN 1Mo e€ rpaduxy. llpumeps! rpadukoB GyHKIHHA,
OTpaKAIOIIUX peabHbIE MPOLIECCHI.

QOyHKINHN, OMACHIBAIOIINE TIPSIMYIO U 0OPaTHYIO MPOIIOPIIMOHAIHHBIE 3aBUCUMOCTH, UX TPpa(uKH.
®ynxnmn Y = X%,y = X3, y =Vx, y=|x|. I'paduueckoe penrenne ypaBHEHHH H CHCTEM YpaBHEHHIA.

146.5.4. Conepxanne oOydeHus B 9 kiacce.

146.5.4.1. Yucna v BBIYUCIICHUS.

PanmonansHbIe YncIa, UppaMoOHANBHBIE YHCa, KOHEYHbIE U OECKOHEYHbIE NECATHIHBIE APOOH.
MHOKeCTBO NIeHiCTBUTENBHBIX YHUCEN, JCHCTBHUTENILHBIC YHCIa KaK OECKOHEYHBIC NIECSITUYHBIC IPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JCHCTBUTENIBHBIX YUCEN U KOOPAWHATHOMN
IpsIMOiA.

CpaBHeHHE JCHCTBUTENBHBIX YHCEN, apupMETHIECKUE ICHCTBUS C ACHCTBUTEIBHBIMU YUCIAMH.

Pa3meprr 00BEKTOB OKPYKAFOIIET0 MUPA, JITUTEILHOCTE MPOIIECCOB B OKPYIKAIOIIEM MHUPE.

[MpubnmxEéHHOE 3HAUEHNE BEIMYHHBI, TOYHOCTH MpuOMmkeHus. Okpyrinenue uncen. [lpukuaka n
OIICHKa PE3yJIbTaTOB BbIUUCICHUH.

146.5.4.2. YpaBHEeHUS U HEPABCHCTBA.

JIuneiinoe ypaBHeHue. PelieHrue ypaBHeHUH, CBOASIIMXCS K IMHEWUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMM, CBOISIIMXCS K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHue. IlpumMepsl pemeHuss ypaBHEHMH TpeTbel M 4YETBEPTOM CTENEHEW pas3lIoKEeHUEM Ha
MHOXXUTEIH.

Pemenre npoOHO-pallMOHATBHBIX ypaBHEHHM. PellleHue TEKCTOBBIX 3ajad aare0pandecKum
METOJIOM.

YpaBHEHHE ¢ IByMsI TIepEMEHHBIMU U ero rpaduk. Pemenne cucreM OByX JTMHEWHBIX YpaBHEHUI
C JIByMs TIepeMEHHBIMU. PelmieHne cucteM ABYX YpaBHEHHIA, OJHO M3 KOTOPBIX JHHEWHOE, a APyroe —
BTOpO¥ crenenu. [ padudeckas HHTepIpeTaIysl CUCTEMbl YPaBHEHHIA C JIBYMS TIEPEMEHHBIMU.

Pentenue TeKCTOBBIX 33724 anreOpanuecKiuM CrIocOOOM.

UucnoBsle HEPABEHCTBA U MX CBOMCTBA.

Pewrenre nuHENRHBIX HEPABEHCTB C OJITHOM NepeMeHHOM. PelieHne cucreM JIMHENHBIX HEPABEHCTB
¢ onHol mepemeHHOH. KBagpaTHble HepaBeHCTBa. |'paduueckas MHTEpIIpeTals HEPABEHCTB M CHCTEM

HEPABCHCTB C ABYM: IICPEMCHHBIMU.



146.5.4.3. OysKImH.

Ksanparnunas ¢ysaknms, e€ rpaduk u cBoiictsa. [lapaborna, KoopAHMHATH BEpIIMHEI TapaboIbI,
0Cb CUMMETPHUH MapadoIIbL.

I'paduku byaknuit: y = £x,y = £x+ b,y = %,y = x3,y = +x,y = |x|, u ux cBoiicTBa.

146.5.4.4. YucnoBble OCIEI0BATSILHOCTH U ITPOTPECCHH.

[lonsiTHe 4HCIOBOM TMOCIEAOBATENBHOCTH. 3aJaHHe IOCIEeNOBAaTEIFHOCTH PEKYPPEHTHOM
dbopmynoit u popmyIoii N-To uieHa.

Apudmernueckass U reoMerpuyeckas mporpeccun. GopMynsl N-To 4WieHa apuPMETHIECKOH
TeOMETPHUECKON MPOrpeccuii, CyMMBI TIEPBBIX N YJICHOB.

N3o0pakeHre diIeHOB apu(METHUECKOH W TEOMETPHYECKOM TMPOTpeccHil TOYKaMH Ha
KOOPIWHATHOM ITOCKOCTH. JIMHEHHBIN 1 SKCIIOHEHITHATBHBIA pocT. CI0KHBIC TTPOIICHTHI.

146.5.5. [IpenmeTHbIC pe3yabTaThl OCBOCHHUS POTPAaMMEBI YUeOHOTO Kypca «Anredpay.

146.5.5.1. IlpeameTHBIEC pe3yabTATHl OCBOEHHS MPOTPAMMEI Y4eOHOTO Kypca K KOHITy 0OydeHus B
7 xnacce.

146.5.5.1.1. Yucna 1 BEIYHCICHIS.

BrimonHsATh, coueTas ycTHbIE M TNHUCHbMEHHBIE TPUEMBI, apudMeTHYecKHe ACUCTBHUS C
panrOoHaJIbHBIMHA YK CJIaMU.

Haxonutp 3HadeHWs] YHCIOBBIX BBIPAKEHWH, MPUMEHITh Pa3HOOOpa3HbIE CIMOCOOBI W MPHEMBI
BBIYMCIICHHSI 3HAUEHHI APOOHBIX BBIPAKCHUH, COJIEPKALINX OOBIKHOBEHHBIC U ICCSTUYHBIEC APOOH.

[lepexomuTh OT OHON (POPMBI 3aIUCH YUCEI K APYToi (IpeoOpa3oBEIBaTh AECATUIHYIO TPOOh B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JICCATHYHYIO POOB).

CpaBHUBaTh U yIOPSI0YNBATH PAIMOHATBHBIE YNCIA.

OxpyryiaTh yncia.

BBINONHATE NPUKUAKY W OLEHKY pE3ysbTaTa BBIUMCIECHUH, OLICHKY 3HAYEHWI 4YMCIIOBBIX
BEIpaXCHHI. BBITOTHATE AEWCTBUS CO CTETIIEHSAMHU C HATYypPaIbHBIMU ITOKA3aTEIISIMU.

HpI/IMeHHTL MpU3HAKU JCJIMMOCTH, PA3JIOKCHUEC HA MHOKHUTEIN HAaTypaJlbHbIX YUCEII.

Pemarp TpaKkTHKO-OPHEHTHPOBAaHHBIC 3a/1ayl, CBS3aHHBIE C OTHONIEHWEM BEJIHYHH,
MMpONOpHUHUOHAJIBHOCTBIO BCJIWMYHH, IPOLUCHTAMHU, HWHTCPIIPETHPOBATHL PE3YyJIbTaTbl PEIICHHUA 3ajady C
y4€TOM OTpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMU PacCMaTPHUBAEMBIX OOBEKTOB.

146.5.5.1.2. Anrebpanueckue BBIpaKEHUSI.

Hcnonp3oBaTh anreOpanmyecKyr0 TEPMHUHOJOTHIO M CHMBOJHKY, MPUMEHATH €€ B Ipolecce
OCBOCHHS Y4eOHOTO MaTepuaa.

HaXOlII/ITI) 3HA4YCHUA 6yKBeHHBIX BBIpa)KeHI/II‘/’I IIpU 3aJIaHHBIX 3HAYCHUAX MEPEMCHHBIX.

BrimonusaTe mpeoOpa3zoBaHUs 1IEJIOTO BHIPAKEHHWS B MHOTOWIEH NPUBEIEHHEM MOJOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BrmmoaaTe YMHOXCHUEC OJHOWICHA Ha MHOI'OYJICH W MHOIOYJICHAa Ha MHOI'OYJICH, IIPUMCHATH
(dbopMyIIbl KBagpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyIIecTBIATh pa3oKeHHe MHOTOWICHOB Ha MHOXKHUTENH C MOMOIBIO BHIHECEHHS 332 CKOOKH

O6H_IGFO MHOXUTCJIA, TPYHNIIUPOBKU ClIara€MbIX, IPUMCHCHUA (bOpMy.]'I COKpa]_I_[éHHOFO YMHOXCHUA.



[IpumensTe mpeoOpa3zoBaHUsl MHOTOWJICHOB Ul PEIICHHUS Pa3iM4YHBIX 33/a4 U3 MaTeMaTHKH,
CMEXHBIX MTPEIMETOB, U3 PEaTbHOMN MPaKTHKH.

Hcnonb3oBaTh cBoiicTBa CTeMeHEW C HATypalbHBIMH MOKa3aTelsIMH Uil [peoOpa3oBaHHs
BBIPAXKEHUM.

146.5.5.1.3. YpaBHeHUs 1 HEPABEHCTBA.

Pewate nuHEWHBIE ypaBHEHUS C OJHOW MEPEMEHHOH, MpPUMEHSS MpaBWiIa Iepexona OT
MCXOJTHOTO YpaBHEHHS K PaBHOCUIBHOMY eMy. [IpoBepsITh, SIBISICTCS JIM YUCIIO KOPHEM YpaBHEHUSI.

[TpumensTe rpaduyeckre METOIBI PH PEILICHUN JINHEWHBIX YPABHEHUH U UX CHCTEM.

[lonGupare mpuMepsl map YHCeN, SBISIOMIAXCS DPEUICHHEeM IJWHEHHOTO ypaBHEHHUS C JIByMs
MepPEMEHHBIMU.

CrtpouTh B KOOPAMHATHOH IIOCKOCTH TpadWK JMHEHHOTO ypaBHEHHs C JABYMS TEpEMEHHBIMH,
MOJIB3YSICh TPaUKOM, IPUBOJUTH IPUMEPHI PELICHUs YpaBHEHUSI.

Pemath cucTemsl IByX JTMHEWHBIX YPaBHEHHIA C IBYMS IIEpEMEHHBIMH, B TOM YHUCIIE TPAPUIECKH.

CocTaBsATh U pELaTh JIMHEWHOE YpPAaBHEHUE WM CUCTEMY JMHEHHBIX YPaBHEHUH MO YCIOBUIO
3aJ]aui, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a41 TIOTYYEHHBIN Pe3ynbTarT.

146.5.5.1.4. Oynknum.

N300paxarh Ha KOOPAMHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIME 33aJaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, HHTEPBaJIbI, 3AIMCHIBATH YUCIOBBIC IPOMEKYTKH HA alNreOpanvaecKoM sI3bIKe.

OTMeuaTh B KOOPJMHATHOHM IMJIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAWHATaM, CTPOUTH Tpaduku
TUHEWHBIX (QyHKIHH. CTpouTh Tpaduk GyHKIHA Y = |x|.

OnuceiBaTh C MOMOIIBI0 (YHKIWA W3BECTHHIE 3aBHCHMOCTH MEXKAY BEIMYMHAMU: CKOPOCTD,
BpEMs1, paCCTOSIHUE, [IeHa, KOJMYECTBO, CTOMMOCTb, TIPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHme QyHKIUY 110 3HAUEHUIO €€ apTyMeHTa.

[Nonumare rpaduueckuii crmocod MPEICTaBIICHUWS M aHauu3a WH(QOPMAIMH, H3BIEKATh WU
WHTEPIPETHPOBaTh MHPOPMAIIHIO U3 TPpadhUKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

146.5.5.2. [IpenMeTHBIC PE3yNILTAThl OCBOCHHSI MPOTPaMMBbl YU€OHOTO Kypca K KOHILy OOyueHUs B
8 Kiacce.

146.5.5.2.1. Yucna u BEIYHCICHUS.

Hcnonb3oBaTh Hava bHbIC PEACTABICHHSI O MHOKECTBE ACWCTBUTENBHBIX YUCET ISl CPABHEHMS,
OKpPYTJIEHUS W BBIYUCIICHUN, H300paXaTh JIEHCTBUTEIbHBIE YMCIIA TOYKAMU Ha KOOPJIMHATHOM MPSMOM.

[MpuMeHsITh TOHATHE ApUPMETUUECKOTO KBAJIPAaTHOTO KOPHS, HAXOJWTh KBaJpaTHBIE KOPHH,
UCIIOJIB3YS] P HEOOXOIUMOCTH KaJIbKYJISITOP, BBHINOJHATH NPE0Opa30BaHUs BBIPAKEHHUH, COAEPIKAIINX
KBaJpaTHbIC KOPHH, UCIIOJIB3YsI CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OONBIINX U MAIIBIX YHCEN C TIOMOIIBIO JIECSTUYHBIX JPOOEH W cTereHen
yucna 10.

146.5.5.2.2. AnreOpanueckrie BhIpaKEHHS.

[IprMeHsTh MOHATHE CTENEHH C LEJIBIM MOKa3aTeNIeM, BBIIOIHITE IPeo0pa30BaHusl BEIPAXKEHHH,
COJIEpIKAIIUX CTETICHU C eTIbIM TTOKa3aTeIIeM.

BrImonHATe TOXIECTBEHHBIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKEHWH Ha OCHOBE HPaBHII

ﬂeﬁCTBHﬁ HaJ MHOI'O4JICHAMH 1 aﬂr€6paI/I‘leCKHMI/I ,Z[pO6$IMI/I.



PackiaapiBaTh KBaAPATHBIN TPEXUICH HA MHOKUTEITH.

[MpuMeHsITh TpeoOpa3oBaHUsl BBIPOKEHWN JUIS pEIICHWS Pa3IWdyHbIX 3a7a4 U3 MaTeMAaTHKH,
CMEXHBIX MIPEIMETOB, U3 PEabHOMN MPAKTUKHU.

146.5.5.2.3. YpaBHEeHHUS ¥ HEPABEHCTBA.

Pemarp nuHeliHble, KBalpaTHBIC YPaBHCHUS U PallMOHAILHBIC YPaBHECHHUS, CBOISIIUECS K HUM,
CUCTEMBI JIBYX YPaBHEHHI C IByMs TICPEMEHHBIMHU.

[IpoBoauTh mpocTeie HCCIeJOBaHHS YpPaBHEHUH W CHUCTEM YpaBHEHHMH, B TOM YHUCIE C
MPUMEHEHUEM TpadUUYeCKUX IPEACTaBICHUN (yCTaHABIMBATh, MMEET JM YpaBHEHUEC WIM CHCTEMa
YpaBHEHUH peIleHHsI, €CIT UMEET, TO CKOJILKO, U MpoYee).

[lepexoanuTs OT cloBeCcHOH (OPMYNHUPOBKU 3a1auu K €€ anreOpanyecKoid MOJENH C IMOMOIIBIO
COCTaBIJICHWS YPaBHEHUSI WJIM CHUCTEMbI YPaBHEHUM, WHTEPIPETUPOBATH B COOTBETCTBHU C KOHTEKCTOM
3a/1a4y NIOJyYECHHBIN pe3yJIbTaT.

[MpuMeHSITh CBOWMCTBA YHCIOBBIX HEPABCHCTB JJIsi CPAaBHCHHS, OICHKH, pEIIaTh JIMHCHHBIC
HEpaBEHCTBA C OJMHOW IMEPEMEHHOW M HMX CHCTEMBI, aBaTh rpadUUecKyr0 WILDTFOCTPAIUI0 MHOXECTBA
peleHnl HepaBeHCTBA, CHCTEMBI HEPABEHCTB.

146.5.5.2.4. ®ynknum.

[loHuMaTe ¥ UCHONB30BaTh (PYHKIIMOHAIBLHBIC TOHATHS W SI3bIK (TCPMUHBI, CUMBOJIMYCCKHUEC
0003HaYCHNUs), OMPENeNATh 3HaucHHE (QYHKIWU [0 3HAUCHHIO apryMeHTa, OMNpeesaTh CBOWCTBA
¢GyHKIMH 110 €€ TpaduKy.

CtpouTh rpaduKu 37eMEeHTapHBIX (YHKITHA BAA!

y = %,y = x%,y = x3,y = \x,y = |x|, onmcwBaTh CcBOICTBA YMCIOBOH (YHKIMH IO €&
rpaduky.

146.5.5.3. [IpenmMeTHBIEC Pe3yNILTAThl OCBOCHHSI MPOrPaMMBbl YUeOHOTO Kypca K KOHILy OOyueHUs B
9 knacce.

146.5.5.3.1. Yucna 1 BEIYHCICHUS.

CpaBHUBATh U YHIOPSIOYMBATH PAlHOHATBHBIE U UPPAIOHALHBIE YUCTIA.

BeimonHATh  apudMeTHyeckue IEUCTBUS C palMOHAIBHBIMU YHCJIAMH, COYeTash YCTHBIE |
NHCHbMEHHBIC TPUEMBI, BBITOIHSITH BHIYMCICHUS C UPPALMOHATIBHBIMU YHCIIAMH.

HaxoauTh 3Ha4YeHHs CTENEHEH ¢ IeTbIMH TOKa3aTesIIMH W KOPHEH, BBIYHMCISATH 3HAUYCHHS
YHCIIOBBIX BBIPA)KCHHUH.

OKpyTisITh JIEHCTBUTENBHBIE YUCIIA, BBIMOIHATh NMPUKUAKY pPEe3ylbTaTa BBIYMCICHHH, OIEHKY
YHCIIOBBIX BBIPAKCHHUH.

146.5.5.3.2. YpaBHeHUs U HEPABCHCTBA.

Pemiath nuHEiHBIC W KBaJpaTHBIC YPAaBHEHUs, YpaBHEHHs, CBOISIIMECS K HUM, HMPOCTEHIINE
JPOOHO-paIMOHAIBHBIC YPABHCHUS.

Pemath cucTeMbl [BYX JHHEHHBIX YPaBHCHHH C JBYMSI TIEPEMEHHBIMH M CHCTEMBI JIByX
yYpaBHEHHH, B KOTOPBIX O/IHO YPaBHEHHUE HE SBIISCTCS JIMHEHHBIM.

Penrate TekcToBbIC 3a71auu aNredpanyeckuM CrIoCOOOM C MOMOIIBIO COCTABJICHHUST YPaBHEHHS WIIH

CUCTCMBI IBYX ypaBHeHI/Iﬁ C AByMA NICPECMCHHBIMU.



[IpoBoauTE TPOCTEUITNE WCCIICOBAHUS YPaBHCHHWA W CHCTEM YPaBHCHUN, B TOM YHUCIE C
NpUMEHEeHHueM rpadudeckux MpencTaBlieHud (YCTaHABIMBaTh, UMEET JIM YPaBHCHHE WJIH CHCTEMa
YpaBHEHUH pEIICHHUS, €CIIU UMEET, TO CKOJILKO, U ITPOYee).

Pemnarp juHeliHbIe HEpAaBEHCTBA, KBaApaTHbIC HEPAaBEHCTBA, M300pakaTh PEIICHUE HEPABCHCTB
Ha YMCJIOBOM MPSAMOM, 3aITUCHIBAThH PEIICHUE C IIOMOIIBI0 CUMBOJIOB,

Pemare cucTeMbl JIMHEHHBIX HEPABCHCTB, CHCTEMbl HEPABCHCTB, BKIIIOYAIOIIHME KBaJIPaTHOE
HEPABEHCTBO, M300paXkaTh PEIICHUE CUCTEMBI HEPABEHCTB HAa YHCJIOBOH MPSMOM, 3aMCHIBAaTh PEIICHUE C
ITOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABCHCTBA IIPH PEIICHUH Pa3IMUHBIX 3a/1a4.

146.5.5.3.3. ®ynkuuu.

Pacmo3naBath (byHKI_II/II/I NU3YUYCHHBIX BHIOB. Iloka3piBaTh CXEMaTHYCCKH PpacCIoJIOKCHUE Ha

KOOPIWHATHON IJIOCKOCTH TpadukoB QyHKIMU BUOa: Y = £X, Yy = #x + b,y = é, y =ax?+bx +

c,y= x3, y=+/x,y=|x| B 3aBucuMocTM OT 3HadeHHil KOI(P(HUIMEHTOB, OMHMCHIBATH CBOWCTBA

(G yHKITHIA.

Ctpouth 1 U300paxkaTh CXeMaTHUECKH TpaQuKy KBaAPATUYHBIX (QYHKIIHIA, ONHCHIBATH CBOMCTBA
KBaJIPAaTHYHBIX (PYHKIIUH 10 UX TpaduKam.

PacnoznaBath kBazpaTHuHyr0 (YHKUHIO 1O (hopMyse, NPUBOAMTH MPHUMEPHl KBaApaTHYHBIX
GbyHKUMI U3 peanbHOM )KU3HH, (PU3UKH, TEOMETPHUH.

146.5.5.3.4. YucnoBsie MOCIEIOBATENTFHOCTH U TPOTPECCHH.

PacniozHaBaTh apuMETHUECKYI0 M TEOMETPUYECKYI0 NPOTPEecCHMH TpPH Pa3HBIX cHocobax
3aJaHHA.

BEHIMONHATS  BBIYMCICHUST C HCIOJIb30BaHUEM (GOpMyNl N-To UieHa apudMeTHuecKon u
r€OMETPUYECKOM NPOTPECCUI, CYMMBI IIEPBLIX N YWICHOB.

N300paxkathb 4ieHbl OCIE0BATENFHOCTH TOYKAMH Ha KOOPIMHATHON IJIOCKOCTH.

Pemrate 3amaum, cBsS3aHHBIE C YHCIOBBIMHU IOCIIEC/IOBATENILHOCTSMH, B TOM YHCIE 33/a4d U3
peanbHOM KU3HM (C UCTIOJIB30BAHNEM KaJIbKYJISITOPa, HIU(PPOBBIX TEXHOJIOTU).

146.6. denepanbhas pabovas mporpamma ydeOHoro kKypca «['eomeTpusi» B 7-9 xmaccax (nanee
COOTBETCTBEHHO — ITpOrpaMma yueOHoro Kypca «l eoMmeTpusi», yueOHBIH Kypc).

146.6.1. [TosicHuTenbHast 3aMiCKa.

146.6.1.1. T'eomeTpusi Kak OAWMH W3 OCHOBHBIX PA3JICIOB IMKOJIHHOM MAaTEMAaTHUKH, WMEIOIIHH
CBOEH IeNbl0 00eCreynTh H3Y4YeHHE CBOMCTB M pa3MepoB (HUryp, HUX OTHOLICHHH M B3aUMHOE
pacroyioxKeHne, ONMMpaeTcs Ha JOTHYECKYIO, JI0Ka3aTeIbHYO JIMHUIO. [|eHHOCTh U3yYeHHUs] TEOMETPHN Ha
YPOBHE OCHOBHOr0 0O0IIero oOpa3oBaHUS 3aKIIOYAETCS B TOM, 4TO OOyYarOIIUICS yYUTCS TPOBOAUTH
JIOKa3aTeNIbHbIE  PACCYXKICHHWS, CTPOWTh JIOTHYECKHUE YMO3AKIIOUCHHS, JIOKa3blBaTh HWCTHHHBIE
YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAHUTH PACCYKICHUS «OT IPOTUBHOIOY,
OTIMYaTh CBOWCTBA OT NPU3HAKOB, (POPMYJINPOBATH OOpATHBIE YTBEPKACHUSI.

146.6.1.2. llenpto M3y4YeHUS TEOMETPUHU SIBIISETCS HCIONB30BaHWE €€ KaKk WHCTPYMEHTa IpU
pEeLICHNN KaK MaTeMaTH4ecKuX, TaK W TMPAKTUYECKUX 3a7ad, BCTPEUAIOIIMXCS B pEAbHOM KHU3HH.

OOyuaronuiicsi JOIDKEH HAYYUThCS OTPENIENIATh TEOMETPHUECKYIO (BUTYPY, ONMCHIBATH CIOBAMH YEPTEK



WIA pPUCYHOK, HAWTH TUomans 3€MEIbHOr0 YYacTKa, pacCUuTaTh HEOOXOOUMYIO  JAJIHHY
OIITOBOJIOKOHHOTO Kaleyiss WM TpebyeMble pa3Mepbl rapaxa i aBromoOmna. IIpu permenun 3amay
NPaKTUYECKOTO XapakTepa OOYYalOUIMHCS YYHUTCS CTPOUTh MAaTeMaTHYecKue MOJENH peallbHBIX
JKU3HEHHBIX CUTYalUH, IPOBOIUTH BEIYUCICHNS U OLICHUBATh NOJIY4YE€HHBIN pe3ybTar.

Baxno momu€épkuBaTh CBSI3U TEOMETPHUHM C JPYTUMH y4eOHBIMH TMpeIMEeTaMu, MOTHBHUDPOBATH
UCIIOJIb30BaTh ONPEAEIECHUs] TeOMETPUYECKUX (UIyp W MOHATHH, IEMOHCTPUPOBAaTh INPUMEHEHUE
MOJYYEeHHBIX YMECHUH B (M3UKE M TEXHUKE. DTH CBS3M HamboJjee SpPKO BUAHBI B TeMaxX «BeKTopbi»,
«TpuroHomeTpuueckue cooTHOmeHus», «Meton koopaunat u «Teopema [Tudaropay.

146.6.1.3. YuebHbIi Kypc «[ eoMeTpHs» BKIIOUAET CICAYIOIINE OCHOBHBIC Pa3/ielibl COJCPIKAHUSL:
«['eomerpuueckre (UTYpel U MX CBOWCTBa», «l3MepeHHE T€OMETPUYECKUX BEIUYHH», «[leKapTOBBI
KOOPIMHATHI Ha IJIOCKOCTH», «BekTopbl», «/IBrkenus niockocti», «IIpeobpazoBanus monoOus».

146.6.1.4. O0miee YuCIIO 4YacoOB, pPEKOMECHIOBAHHBIX IS HM3ydeHHS Y4eOHOTro Kypca
«I"eomerpust», — 204 qaca: B 7 xiacce — 68 wacoB (2 yaca B Hezem0), B § kiacce — 68 dacoB (2 waca B
HEeeN0), B 9 kacce — 68 gacoB (2 Jaca B HECIIO).

146.6.2. Cogeprxanue o0y4deHus B 7 Kiiacce.

HavanbHele nousTus reomerpuu. Touka, nOpsMas, OTPE30K, Jyd. Yroia. Buasl yriuos.
Beprukanbnble U cMexHble yribl. buccekrpuca yrna. Jlomanas, MHOroyrosbHUK. IlapannensHocTs u
NEePHIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOW cCHUMMeTpuH. [Ipumepsl cMMMETpUH B
OKpY’KaloIleM MHUPE.

OCHOBHBIE MOCTPOEHUS € MOMOIIBIO LHPKYIS U JuHEHKH. TpeyroigpHuK. BricoTa, menuaHa,
OuccekTpuca, X CBOMCTBA.

PaBHOOeipeHHBIN U PABHOCTOPOHHUI TPEYTOJIbHUKH. HepaBeHCTBO TpeyrojabHUKA.

CBoiicTBa ¥ IPU3HAKU PAaBHOOCIPEHHOTO TPEYroidbHHUKA. [[pU3HaKK paBEeHCTBA TPEYTOIBHUKOB.

CBoiicTBa M NMpPHU3HAKU MapauIENbHBIX NpsMbIX. CymMMa yIJIOB TpeyroyibHUKa. BHemHue yribl
TPEyroJbHHKA.

[IpsimoyronbHelii  TpeyronbHUK. CBOWCTBO MeAWaHbl MPSAMOYTOJIBHOTO  TPEYroJbHHKA,
NpoBenEHHON K rumoteHyse. lIpu3Haku paBeHCTBa MPSMOYTOJBHBIX TPEYroJIbHUKOB. IIpsMoyronbHbIN
TPEeYToJbHHUK ¢ yrioM B 30°.

HepaBeHctBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJbHHMKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
TeopeMa o OoJIbIIeM yriie U O0JbIIeH CTOPOHE TPeyroJibHUKA. [lepreHuKyYIIsIp 1 HaKIIOHHASI.

I'eomeTpryeckoe MecTo Touek. buccekTpuca yria u cepeIuHHBIN NEPIEHANKYISP K OTPE3KY Kak
TEOMETPHUYECKUE MECTA TOUEK.

OKpyXHOCTh M KpPYT, XOpAa U AUAMETP, NX CBOWCTBA. B3auMHOE pacmoyioeHne OKPYKHOCTH U
npsmoii. KacarenbHass u cekymas K OKpyKHOCTH. OKpYXHOCTb, BIHCAaHHas B yroy. BmucanHas u
OTHCaHHas OKPY>KHOCTH TPEyTOJIbHUKA.

146.6.3. Cogeprxanue o0y4deHus B § Kiacce.

YereipéxyronpHuku. IlapamnenorpamMmM, ero npusHaku U cBoiictBa. YacTHele cilydau
napajiesorpaMMoB (IPsIMOYTOJIBHUK, pOMO, KBaJIpar), X MPU3HAKU U cBOMCTBa. Tpamenus, paBHOOOKas

Tparenus, e€ CBOICTBA U IIPpU3HAKU. HpHMOYI‘OJ'IBHaH Tpareuus.



Meton yaBoeHuss Menuanbl. lleHTpanpHas cummerpud. Teopema @aneca W Teopema o
IIPOMOPIUOHANBHBIX OTPE3KAX.

CpenHue ITMHUYM TpeyrojdbHUKa U Tpaneuuu. LleHTp Macc TpeyroiabHUKa.

[lomobue TpeyrompHUKOB, KO3 duimenT moxodbusa. IlpusHakm momOOWS TPEYTrOIHFHUKOB.
[Tpumenenue mon00MsI MPU PELICHUH MPAKTUUECKUX 3a/1a4.

CpoiictBa 1uiomazneil reomerpudeckux ¢uryp. DopMynsl Uil IUIOMIAgM  TPEYTONbHUKA,
napaiuienorpamma, pomoa u tparnenun. OTHOLICHHE TUIOUIaIeH MOJOOHBIX GUTYp.

Brruncnenue miomaseil TpeyroJbHUKOB H MHOTOYTOJIBHUKOB Ha KJIET4aTON Oymare.

Teopema [Tudaropa. [Ipumenenune Teopemsr [Iudaropa mpu permeHnn IpakKTAYSCKUX 3a1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTPOTrO yIjia MPsSMOYTONBHOIO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO. Tpuronomerpudeckue ¢yHkmmn yriaosB B 30°, 45° u 60°.

BrucanHble U LIEHTPAJIBHBIE YIJIBI, YTOJI MEKYy KaCaTEIIbHON U XOPAOW. YTIIbI MEXKIY XOPAAMU U
CEeKyllMMH. BrnucaHHble W ONHMCaHHBIE YETBIPEXYTOJBHHKH. B3anMHOE pacHoloXeHHe OBYX
okpyxHOcTel. Kacanue okpyxHocTeil. O0Imue KacaTenbHbIe K ABYM OKPY>KHOCTSIM.

146.6.4. Coneprxanue o0y4deHus B 9 Kiacce.

Cunyc, kocuHyc, TaHreHc yriaoB oT 0 g0 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
DopMyIbl IPUBEACHMUS.

Pewenue tpeyronbHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB. PellleHHe MmpakTHYeCKHX
3a]a4 ¢ UCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue mompobus. [logoOre cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema 0 TPOM3BEACHHUM OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHHM OTPE3KOB CEKYILIHX,
TeopeMa O KBajJpare KacaTeIbHOH.

Bekrop, anuHa (MOIyib) BEKTOpa, COHANPABICHHBIE BEKTOPbI, IPOTUBOIOIOKHO HallpaBiICHHbIE
BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpaIlMi HaJl BEeKTOpaMu. PaznoxeHue
BEKTOpa 1O JIBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunarel BekTopa. CkalgpHOE NPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE IS HAXOKIACHUS JUIMH U YTJIOB.

JlexapToBBl KOOpAMHATHI HA IIJIOCKOCTH. YPAaBHEHMs IPSIMOM M OKPYKHOCTH B KOOPAHMHATAX,
MepeceYeHne OKPYKHOCTEN U MPSAMBIX. MeTo KOOPIMHAT U €r0 IPUMEHEHHE.

IIpaBunbHbIE MHOTOYrodabHUKH. JInuMHA OKpyKHOCTU. ['pagycHas W paauaHHas Mepa yria,
BBIUMCIIEHHE AJIUH IyT OKpykHOCTeH. [lomans kpyra, ceKTopa, CEerMeHTa.

JIBIDKEHHS TUIOCKOCTH M BHYTPEHHHE CHMMETPUH (QUTYp (PJIeMEHTapHbIe MpPeCTaBICHUS).
[TapannensHslil nepenoc. I1oBopoT.

146.6.5. [IpenmeTHbIe pe3yabTaThl OCBOCHHUS IPOTPAaMMBI YUeOHOTO Kypca «I eoMeTpusi».

146.6.5.1. TIpenMeTHBIEC Pe3yNILTATHl OCBOCHUSI MPOTPaMMBbl YY€OHOTO Kypca K KOHITy OOydeHUS B
7 xnacce.

PacrniozHaBaTh M3ydeHHbBIE TeOMETpUYecKUe (UTYpHI, ONPEENsATh UX B3aUMHOE PaCIOIOKEHHE,
n300paxaTh TeOMETpUYECKUe QUTYPHI, BBIIOIHATE YEPTEKH 110 YCIOBHIO 3a1aui. V3MepsATh TUHEHHbIE 1
YTJIOBBIE BeNMYHMHEI. PemaTs 3a1aun Ha BRIYUCIEHUE JUIMH OTPE3KOB M BEJTMYMH YTJIOB.

[IpoBoauTh rpyOyl0 OLEHKY JMHEHHBIX W YITIOBBIX BEJIMYMH NPEAMETOB B PEAbHON KHU3HH,

Pa3MEPOB IMPUPOAHBIX 00bekTOB. Paznuuats Pa3MEPbI ITUX 00BEKTOB MO MOPAAKY BCIIMYUHBI.



CTpouTh UepTexH K FTeOMETPUUECKUM 3a7adaM.

ITonp30BaThCs NpHU3HAKAMH PAaBEHCTBA TPEYTOJIBHHUKOB, MCIOIB30BaTh NPU3HAKA H CBOMCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB MPU pElICHUH 3aad.

IIpoBOANTE TOTMYECKUE PACCYKACHHUS C UCIIOJIB30BAHUEM I€OMETPHUECKUX TEOPEM.

[Tonp30BaThCs MpU3HAKaMU PAaBEHCTBA MPSAMOYTOJbHBIX TPEYTOJIBHHUKOB, CBOMCTBOM MEIHaHBI,
MIPOBEAEHHON K THIIOTEHY3€ NMPSIMOYTOJIBHOTO TPEYTOIbHHKA, B PEIIEHUN TEOMETPUYECKUX 3a1a.

OmnpenensTe NapajuieNbHOCTh MPSIMBIX ¢ TIOMOLIBIO YTIIOB, KOTOPhIE 00pa3yeT ¢ HUMH CEeKyIIasl.
OnpenensTs napauieIbHOCTh MPAMBIX C MOMOIIBI0 PABEHCTBA PACCTOSIHUKA OT TOYEK OJHOM MpsiMON 10
TOYEK APYTOH NPSIMOK.

Pemrate 3amaun Ha kieryaroi Oymare.

[IpoBoouTh BBIUMCIEHWS W HAxXONUTh YHUCIOBbIE X OyKBEHHBbIC 3HAUCHHS YIJIOB B
F€OMETPUYECKUX 3a/adyax C HCIIONb30BAHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB M MHOTOYT'OJIBHHUKOB,
CBOWCTB YIJIOB, OOPAa30BaHHBIX MpPU IEPECCUCHHM [BYX MNapajUICIbHBIX NPSAMBIX Cekymed. Pemats
MIPAKTUYECKUE 3a1a4l Ha HAXO0)KJICHUE YTIIOB.

Brnanets MOHSATHEM T€OMETPHYECKOTO MECTa TOYCK. YMETh OIpEnelsiTh OUCCEKTPHUCY yIiia U
CEpEeIVHHBIN NEPIEHINKYIIAP K OTPE3KY KaK T€OMETPUIECKHE MECTA TOYEK.

@opMyJIMpOBaTh ONPEACIICHUS OKPY)KHOCTH M Kpyra, XOpJAbl M JUaMeTpa OKpPY>KHOCTH,
MOJIB30BaThCS MX CBOWCTBAMHU. Y METh IPUMEHSTH 3TH CBOMCTBA IIPH PEIICHUH 3a/1a4.

Bilagers noHATHEM ONMCAHHOM OKOJIO TPEYIOJBHUKA OKPYXHOCTH, YMETh HAaXOAUTh €€ LEHTP.
[Tonp30BaThCst paKTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA [IEPECEKAI0TCsl B OJHOM TOUKe, U
0 TOM, YTO CEpEAVHHBIE IEPIEHIUKYJIIAPBI K CTOPOHAM TPEYTOJIbHHKA NIEPECEKAIOTCS B ONHOM TOYKE.

Biagere  moOHATHMEM ~— KacaTenbHOM K OKPYXXHOCTH,  IIOJIb30BaTbCS ~ TEOPEMOM O
MEPNEHANKYIIIPHOCTH KaCcaTEIBHOM U paguyca, MPOBEIEHHOIO K TOUKE KaCaHHsl.

[Tonb30BaThC MPOCTEUIIMMH T€OMETPUUYECKMMH HEPAaBEHCTBAMH, IMOHUMATh UX MPAKTHUECKUH
CMBICII.

IIpoBOINUTE OCHOBHBIE TEOMETPUUECKHUE TIOCTPOCHHUS C TOMOILBIO IUPKYJIS U JIMHEHUKH.

146.6.5.2. [IpenmMeTHBIEC Pe3yNILTAThl OCBOCHUS MMPOTPaMMBbI YY€OHOTO Kypca K KOHILy OOyueHUS B
8 Kiacce.

Pacrio3HaBaTh OCHOBHBIE BHUJABI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI, IIOJB30BAaThCS UX
CBOMCTBAMH IIPH PELICHUH FEOMETPHUYECKUX 3a7ad.

[IpumeHaTh CBOWCTBAa TOYKHM NEPECEUYEeHHs MeIuaH TPEYroJbHHWKa (IIEHTpa Macc) B pEIIeHUHU
3a/1a4.

Bnagers nmoHATHEM cpeAHel NMHUU TPEYrojJbHUKA W Tpalelyd, NPUMEHATh UX CBOMCTBA NpHU
peuieHu reomerpuueckux 3anad. ITonp3oBarses Teopemoit daneca u TeOpeMOi 0 IPONOPLHOHATIBHBIX
OTpe3Kax, MPUMEHSTH UX JUIA PEILICHUS MPAKTUYECKHX 3a/1a4.

[IpuMeHaTh TpHU3HAKH MOA00HS TPEYTONIBHUKOB B PEIICHUH T€OMETPHUIECKHX 3a/1a4.

[Tonw3oBatecst Teopemoit Iludaropa ans pemeHUs TeOMETPUUECKMX W HPAKTHYECKHX 3a/ad.
CtponTh MaTeMaTHYECKyI0 MOJENb B MPAKTHYECKUX 3a/ayax, CaMOCTOSTEIHHO NMPOBOAMTH YEPTEX U
HaXOAWUTh COOTBETCTBYIOLINE JUIMHBI.

BJ'Ia,Z[eTB MNOHATHUAMU CHHYCA, KOCHMHYCa H TaAHICHCA OCTPOro Yyrja IMIpsAMOYrojJlbHOIo



TpeyroiabHuKa. [101b30BaThCsl 3TUMH NOHSATHAMH IS PELLICHUS TIPAKTHYECKHUX 3a/1a4.

Boruucnate (pa3nuuHbIME crioco0amu) IUIOUIAAb TPEYroJbHHKA W IUIOLIAJM MHOTOYIOJBHBIX
¢uryp (monb3ysACh, TIE HEOOXOAMMO, KaIbKyISTOpoM). I[IpUMEHSTh MOJTy4YeHHbIE YMEHHUS B
NPaKTHYECKUX 3a7adax.

Brnanets MOHATHUSMHM BIMCAHHOTO M LIEHTPAIBHOTO YIJIA, UCIIOIB30BATh TEOPEMBI O BIMCAHHBIX
yIiiax, yriax MEXIy XOopAamMH (CeKyIIMMH) M YIJle MEXAY KacaTeJbHOW M XOpIOW INpH pelIeHUH
TeOMETPHUECKHX 3a/1a4.

Bnanerr mMOHATHEM OMHMCAaHHOTO YETHIPEXYrOJbHWUKA, NPUMEHSATH CBOMCTBA OMMCAHHOTO
YeThIPEXYTOIbHNUKA IIPU PELLICHUN 3a/1a4.

[IpuMeHsTh MONyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOMTH MAaTEMaTH4eCKUe MOJENH Ui 3a/1ad
peanbHON KM3HM M IPOBOAMTH COOTBETCTBYIOLIME BBIYMCICHUS C IPUMEHEHHEM I[OA00usS U
TPUTOHOMETPHUH (TI0JIB3YSCh, TJIe HEOOX0IUMO, KATBKYIISITOPOM).

146.6.5.3. IIpeameTHBIE pe3yabTaTHl OCBOSHHS MPOTPAMMEBI Y4eOHOTO Kypca K KOHITy 0OyJeHus B
9 knacce.

3HaTh TPUTOHOMCTPUUICCKUC (I)YHKHI/II/I OCTpPBIX YIJIOB, HAXOJUTHb C HUX IMOMOILILIO PA3JIMYHBIC
3JIEMEHTHI IPSMOYTOJIBHOTO TPEYTOJbHUKA («pEIIeHHE MPSMOYTOJIbHBIX TPEYTOJbHUKOBY). HaxonuTs (c
MOMOIIIBIO KAJILKYJISITOPA) IUTMHBI M YTJIbI U1 HeTAOIMYHBIX 3HAYCHUM.

[Tonw3oBatecst GpopMynamMu NPHUBENCHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKAECCTBOM ISt
HaXO0XACHUA COOTHOIIICHUI MECKAY TPUTOHOMETPUYCCKUMHU BCJIMUYUMHAMU.

Hcnonb30BaTh TEOpeMbl CHHYCOB W KOCHHYCOB [UIl HAaXOXKACHUS Pa3lUYHBIX 3JIEMEHTOB
TPEyroJbHUKa («pPEeIIeHUE TPEYTrOIbHUKOBY), IPUMEHSITh UX NP PEILICHUN T€OMETPUUECKUX 3a/1ad.

Bnagets nmoHsiTusMu mpeoOpa3zoBaHusl MOA00Ms, COOTBETCTBEHHBIX 3JICMEHTOB MOAO0HBIX (QUTYp.
ITonp30BaThCsl CBOMCTBAMHU MOJOOMS IPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIIATH [UIMHBI U HAXOAUTH YTJIbI
y momoOHbIX ¢uryp. [IpumeHsITh CBOWMCTBa MOAO0MS B NPAKTHMYSCKUX 3agadax. YMETh IPUBOIMTH
npruMepsl NOJOOHBIX (GUTYP B OKPY’KAIOIEM MHUPE.

[Tonb3oBaThCs TEOPpEMaMHU O IPOHU3BE/ICHHN OTPE3KOB XOP/I, O MPOU3BEACHUH OTPE3KOB CEKYIINX,
0 KBaJipaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOPaMHU, HOHUMATh X T€OMETPUUECKUIN 1 (PU3UUECKUI CMBICT, TPUMEHITh UX
B pCHICHHUU I'COMETPUICCKUX U (l)I/ISI/I‘IeCKI/IX 3aaa4. HpI/IMeHSITB CKaJIApHOC NMPOU3BEACHUEC BEKTOPOB IJIA
HaXO0>KAEHUS JUTMH U yTJIOB.

[Tonb30BaTHCS METOIOM KOOPJMHAT HA TUIOCKOCTH, MPUMEHSTH €r0 B PEIICHHN T€OMETPHUECKIX
Y MPaKTHYECKHX 3a/1a4.

Bnanerr NOHATHUSIMH TIPaBUJIBHOTO MHOTOYTOJIBHHUKA, MAJUHBI OKPY)KHOCTH, JUIMHBI OYTH
OKpPY’KHOCTH W PajJuaHHOW MEpbl yIiia, YMETh BBIYHUCIIATH IJIONMIA[b Kpyra M ero uyacre. [IlpumeHsars
NOJTy4eHHBIE YMEHHUS B MPAKTHYECKUX 3aa9ax.

Haxogute ocu (wnm UEHTPHI) CUMMETPUH (UTYp, NPUMEHSTh IBWKEHHA IUIOCKOCTH B
NPOCTEHIINX CITydasiX.

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUA HA IMPAKTHUKE — CTPOUTH MATEMATHYCCKHUEC MOACIIN JIA 3adayd
peanbHON KHM3HM M HPOBOAMTH COOTBETCTBYIOLIME BBIYMCICHUS C TPUMEHEHHEM IOA00us H

TPUTOHOMETPUUECKUX PYHKLUH (I0NB3YSCh, TlIe HE00X0AUMO, KAIBKYISTOPOM).



146.7. ®denepanbHas pabovas mporpaMma yueOHOTO Kypca «BeposTHOCTh U cTaTucTuka» B 7-9
KJaccax (Jajee COOTBETCTBEHHO — IporpaMma yueOHOro Kypca «BeposTHOCTh UM CTaTUCTHKAY», YU€OHBIH
Kypc).

146.7.1. IlosicHuTenbHAas 3aIMCKa.

146.7.1.1. B coBpeMeHHOM LHM(QPOBOM MHUpPE BEPOSATHOCTh M CTATUCTHKAa NPHOOpPETaIOT BCE
0O0JBLIYI0 3HAYUMOCTh, KaK C TOUYKH 3PEHHs IPAKTUYECKUX NPHIOKCHUH, TaK U UX POJIU B 00pa30BaHUH,
HEOOXOTMMOM KaKAOMY YeloBeKy. Bo3pactaeT uncio npodeccuii, mpu OBIaJeHUH KOTOPBIMHU TpeOyeTCs
xopomasi 6a3oBasi TOATOTOBKA B 00JACTH BEPOATHOCTH M CTATUCTHKH, Takasl MOATOTOBKA BaKHA JUIS
IIPONOJDKEHUS 00pa30BaHus U JUIsl yCIIEIHONW NpodecCHoHaIbHON Kaphephl.

Kaxxnp1ii 4yenoBek MOCTOSIHHO MPUHUMACET PEIECHUsI HA OCHOBE MMEIOIIUXCS Y HEro JaHHBIX. A
uis O0OOCHOBAHHOI'O NPUHATHS PELIEHUS] B YCJIOBHSX HENOCTaTKa WM H30bITKAa HH(pOpManuu
HEOOXOUMO B TOM YHCJIE XOPOUIO CPOPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBILIIICHHE.

NmMenHo moaTOMy OCTpO BCTala HEOOXOAWMOCTh CHOPMHPOBATH Y  OOYYarOIIHXCS
(YHKUMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIyI0 B ce0si B KaueCTBE HEOTHEMIIEMOW COCTAaBIISIOIICH
YMEHHE BOCIPUHUMATh U KPUTHUYECKH aHATM3MPOBATh MH(OpMAINIO, NMPEACTABICHHYIO B Pa3iMYHBIX
¢dopmax, IMOHMMATh BEPOSTHOCTHBIA XapakTep MHOIMX peaJbHBIX IPOLECCOB U 3aBUCHMOCTEH,
IIPOU3BOUTE NIPOCTEUIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4€OHOM Kypce C OCHOBHBIMH NpPHHLHUIIAMHU cOOpa, aHalu3a U MPeICTaBICHUS
JaHHBIX W3 PasNUuYHBIX cdep KU3HM oOliecTBa W TrocylapcTBa NpHOOMmAaeT o0ydarommxcs K
oOIIeCTBEeHHBIM HHTEpecaM. l3ydueHue OCHOB KOMOMHATOPHKHM pAa3BHBACT HABBIKM OpraHU3aLuf
nepebopa U moAcyETa YKciIa BapUaHTOB, B TOM YMCIIC B NPUKIAIHBIX 3a/la4aX. 3HAKOMCTBO C OCHOBaMH
Teopun TpadoB co3maér maremaTHyeckuid QyHAaMEHT sl (OPMHUPOBAHUS KOMIIETEHIIMH B 0OJIACTH
MHQOPMATHKH U IHU(POBBIX TEXHONOTMH. IIpM HM3yueHHM CTaTUCTHKH M BEPOSTHOCTU OOOrallaroTcs
NpEeJICTaBICHUs] OOydYaloOMUXCsS O COBPEMEHHOW KapTHHE MHUpa W METOJax ero HCCIIe/JI0BaHM,
dopMupyeTCs NOHMMAaHHE POJIM CTATHCTHKM KaK HCTOYHHKA COLHUAIbHO 3HAYUMOW WHGOPMALUH H
3aKJIa/ILIBAIOTCS] OCHOBBI BEPOSITHOCTHOTO MBIIIUICHHUS.

146.7.1.2. B COOTBETCTBUH C JaHHBIMH LEISIMH B CTPYKTYpe MPOrpaMMbl yueOHOro Kypca
«BeposTHOCTD M CTaTUCTHKa» OCHOBHOTO 00IIEro 00pa30BaHMs BbIIEIEHBI CIEAYIOIINE COAep KaTebHO-
MeTtoandeckue nuHUM: «[IpeacraBieHue JaHHBIX W ONHUCATelbHAs CTATUCTHUKa», «BeposaTHOCTHY,
«OneMeHThl KOMOMHATOPHKWY, «BBeneHue B Teopuro rpadosy.

Conepxanve nuauU «[IpeacraBieHre NaHHBIX W ONMHCATENbHAs CTATHCTHKA» CIIY)KUT OCHOBOH
Ui GOPMHUPOBaHMS HABBIKOB PabOTHl ¢ MH(OpMalMEH: OT YTEHHs W WHTEpIpeTauuu HH(OopMaiuy,
NpeACTaBIeHHON B Ta0NMIax, Ha JuarpaMmax U rpadukax, 10 coopa, MpeICcTaBICHUS U aHAIN3a JaHHBIX
C WCIIOJIb30BAHUEM CTAaTHCTHUECKUX XapaKTEPUCTHK CPEHMX M pacceuBaHWs. Paboras ¢ JaHHBIMHU,
oOyyaromuecss y4arcsl CUMTBIBATh M HHTEPIPETUPOBATH JaHHBIC, BBIIBUTaTb, apryMEHTHPOBATb M
KPUTHUKOBATh MPOCTEUIIINE THIOTE3bI, Pa3MBIIUIATh Hall (pakTOpamu, BHI3BIBAIOIINMH W3MEHUYUBOCTH, U
OLIGHUBATH MX BIMSHHE HA PaCCMAaTPUBAEMblE BETMUMHBI U IPOLIECCHI.

WNHTyUTHUBHOE NPEICTABIECHUE O CIyYallHONH M3MEHUYMBOCTH, UCCIECIOBAHUE 3AaKOHOMEPHOCTEU U
TEHIEHIIMHA CTaHOBHUTCSI MOTHBHPYIOIIEH OCHOBOHM JUIs H3yueHHS TEOPHHM BeposiTHOCTEH. boibpmioe

3HAYCHUC HMCIOT HNPAKTUYCCKUC 3aJdaHHusd, B YACTHOCTU OIIBITBI C KJIACCUYCCKHUMHU BEPOATHOCTHBIMU



MOJIEIISIMHU.
[lonsiTe BEpOSATHOCTH BBOAWTCA Kak Mepa NPaBAONOA0OHsS ciydaiHOro coObiTus. Ilpu
U3y4yeHHHn y4ueOHOro Kypca oOydarolmuecss 3HAKOMSTCA C MNPOCTEUIIMMH METOJAMH BBIYHUCICHUS
BEPOSITHOCTEH B CIy4YaWHBIX SKCIEPUMEHTaX C PAaBHOBO3MOXHBIMHM JJIEMEHTAapHBIMU HCXOIAaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIIOIIUMH CTaBUTh W pelaTh Ooyiee CIOXKHBIC 3a1aud. B ydeOHbBIN
KypC BXOIST Ha4aJbHbIE IPEACTABICHHS O CIIy4aiHbIX BEJIMYMHAX M UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYyYaroIIUXCS C MHOXKECTBAMH MU
OCHOBHBIMH OTICpallsIMH HaJl MHOKECTBAMH, PACCMATPUBAIOTCS MPUMEPBl NPUMEHEHHsS Ul PELICHUs
3a[a4, a TaKKe MCIIOIb30BAHMUS B APYTUX MaTEMaTHIECKUX KypcaxX U yUeOHBIX NIpeaMeTax.

146.7.1.3. B 7-9 kiaccax u3y4aercsi yueOHbIH Kypc «BeposSTHOCTh M CTaTHCTHKa», B KOTOPBI
BXOZAT paznensl: «lIpeacraBieHne QaHHBIX U ONMCATENIbHAA CTaTHCTUKA», «BeposiTHOCTEY, «DneMeHThI
KOMOWHATOpUKN», «BBeeHue B Teoputo rpadosy.

146.7.1.4. O0Omee 4YuciO 4YacoB, pPEKOMEHIOBAaHHBIX I UW3ydeHHS Yy4eOHOTO Kypca
«BeposTHOCTB M cTatncTHKa, — 102 waca: B 7 kimacce — 34 gaca (1 gac B Henenro), B 8 kiracce — 34 gaca
(1 gac B Hemen0), B 9 knacce — 34 yaca (1 gac B Hezento).

146.7.2. Conepxanne oOydeHus B 7 Kiacce.

[Ipencrasienue naHHBIX B BHJE TaONIUI, Iuarpamm, rpadukoB. 3amoiHeHne TabJwil, YTEHHE U
MOCTPOCHUE JAuarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) M KPYroBBIX). UTeHWE TpaduKOB pearbHBIX
nporeccoB. V3BieueHue WHPOpPMALUK W3 AWArpaMM M TaOJWIl, HMCMOJIB30BaHHE W HMHTEPIPETALIUS
JaHHBIX.

OmnucaTenbHas CTaTUCTHKA: cpegHee apudMeTHdeckoe, MeAuaHa, pasMax, HauOouspliee U
HaMMeEHbIIIee 3HAYCHUSI HA0Opa YHCIIOBBIX JaHHBIX. [IpuMepsI ciydaifHOW W3MEHUYMBOCTH.

CiydaiiHbIll SKCIEpHUMEHT (OMBIT) M ciydaiiHoe coObiTHe. BepostHocTh M uactoTa. Ponb
MaJIOBEPOSATHBIX M MPAKTUYECKU JJOCTOBEPHBIX COOBITHH B MPHUPOJIEC U B 00IIecTBe. MOHeTa U UrpaibHast
KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenb BepiiuHbl. Yuciao pédep M cyMMapHas CTElEHb BEpILIHWH.
[Mpencrasnenue o cBszHoctu rpada. Lenn m mukisel. [yt B rpadax. O6xon rpada (sinepoB myTs).
IIpeacraBnenue 00 opueHTHPOBAaHHOM rpade. Pemenne 3agay ¢ noMouisio rpagos.

146.7.3. Conepxanue o0y4deHus B § Kiiacce.

[IpencraBienue qaHHBIX B BUAE TaONML, JUarpaMm, rpauKoB.

MHOKeCTBO, JIEMEHT MHOKECTBA, TIOAMHOXKeCTBO. Oniepaliuy HaJl MHOXKECTBAMU: 00beMHEHHE,
nepeceueHue, fomnoiHenre. CBONHCTBaA onepanuii HaJ MHOXKECTBAMH: NIEPEMECTUTEILHOE, COUETATENFHOE,
pacrpenenuTenabHoe, BKIOUeHUs. lcnonp3oBaHue TIpadUuecKoro NpeACTaBICHUS MHOMECTB IS
OTIMCAHMs PEATHHBIX MPOIIECCOB U SBICHUH, TP PEIICHUH 3a]1au.

Usmepenne paccenBanus AaHHBIX. Jucrepcrs UM cTaHIApTHOE OTKIOHEHHE YMCIIOBBIX HaOOPOB.
JwnarpamMma pacceuBaHusl.

OneMeHTapHble COOBITHS ciay4aiiHOro omeita. CrydaiiHele cOOBITHS. BeposTHOCTH COOBITHIA.
OnbIThl ¢ pPaBHOBO3MOXHBIMU 3JEMEHTapHBIMH CcOObITHAMU. Ciydalinblii BeiOOp. CBs3b MEXIy
MaJIOBEPOSATHBIMH U MPAKTHYECKH JOCTOBEPHBIMHU COOBITUSIMH B TIPUPOJIE, OOIIECTBE U HAYKE.

I[epeBo. CBolicTBa ACPCBLECB: CAUMHCTBCHHOCTD IIyTH, CYIICCTBOBAHUC BHUCSYCH BCPIINHBI, CBA3b



MEKIYy YMCIIOM BEPLIMH U yrcioM péodep. [lpaBmio ymHoXeHHs. Pemenne 3a1a4 ¢ momMosio rpagos.

[IporuBomonoxueie coObITHA. Jmarpamma Oitmepa. OObeAWHEHHE W TEPECEUCHHE COOBITHIA.
HecoBmecthbie coObiTusi. DopMyna ClIOKeHHS BEpOATHOCTEH. YcloBHas BeposSTHOCTH. [IpaBuio
ymHOxeHusL. HezaBucumele coObitus. [Ipencrasienue skciepuMeHTa B BUe JepeBa. Pemenue 3anad Ha
HaXO0’KICHUE BEPOSITHOCTEH ¢ IOMOIIBIO JIepeBa CIy4aifHOro SKCIIEPUMEHTa, TUarpaMm Diijepa.

146.7.4. Coaeprxanue o0y4deHus B 9 Kiacce.

[IpencraBienue naHHBIX B BUJE TaONIUI, TUarpaMm, rpad)ukoB, HHTEpIIpeTanys JaHHBIX. UTeHne
Y TMIOCTPOEHHE TaONHUI, JUarpamMm, TpadHKoB 10 peaabHBIM JaHHBIM.

[lepecranoBku u ¢pakropuan. Codetanus u gucio coueranuit. Tpeyromsuuk Ilackans. Pemenue
3aj7ia4y C UCTIOJIb30BaHHEM KOMOMHATOPHKH.

I'eomerpuyeckas BeposTHOCTh. CiiydaiHbIN BEIOOpP TOYKM M3 (PUIYPBI Ha IUIOCKOCTH, U3 OTPE3Ka
Y U3 JYTH OKPYKHOCTH.

Ucneitanne. Yenex u Heyaada. Cepus HCObITaHUUM 10 mnepBoro ycmexa. Cepusi UCHBITaHUNA
bepaymm. BepostHOCTH cOOBITHIA B cepun UCTIBITaHUN bepHymu.

CrnydaiiHass BelMYMHA W paclpelesieHHe BEepOSTHOCTEH. MaTeMaTHdeckoe OXHIaHue W
mucniepeus. [Ipumepsl MaTeMaTHIeCKOTO OXKHUIAHMS KaK TEOPETUYECKOT0 CPETHETO 3HAYCHUS BEIUYHHBL.
Maremarndyeckoe OXKHIaHUE U AUCTIEPCUS CIYyYallHOW BEJIMYHMHBI «UYHCIIO YCIIEXOB B CEPHU UCIIBITAHUMA
Bepuymnnmy.

[lonsite o 3akoHe OonmblIMX uwMcen. M3mepeHune BEpOSTHOCTEH ¢ MOMOIMIbI0 4yacTtoT. Pons n
3HaueHHUE 3aKOHA OOJIBIINX YKCEI B IPUPOAE U OOIIECTRE.

146.7.5. [IpenMeTHBIE pE3yNBTATHI OCBOCHUS TPOTPaMMEI yd4eOHOro Kypca «BepostTHOCTE u
CTaTUCTHKa.

146.7.5.1. IlpeameTHBIE pe3yabTaTHl OCBOSHHS MPOTPaMMEBI Y4eOHOTO Kypca K KOHITy 0OydeHus B
7 xnacce.

YuraTts uHbOpPMALIUIO, IPEACTABICHHYIO B TaOJIHMLAX, HA IUarpaMmax, NpeICTaBisITh JaHHBIEC B
BHUjIe TaOJHII, CTPOHUTH AUATPAMMBI (CTOJIOUKOBBIE (CTOIOYATHIC) U KPYTOBBIE) IO MACCUBAM 3HAYCHUIA.

OnwuceIBaTh U MHTEPIPETUPOBATH PeajibHbIC YHCIOBBIC IaHHbIE, TPECTABICHHBIC B TA0IUIIAX, HA
auarpammax, rpapukax.

Ucnonb3oBaTh  JjIsi  ONMHCAHUS  JAaHHBIX  CTATHCTHYECKHE  XapaKTEPUCTUKU:  CpeaHee
apupMeTHyecKoe, MelnaHa, HanOoJIblIee M HaMEHbIIIee 3HaYeHNU s, pa3Max.

Wwmerts mpencraBiieHre 0 coy4ailHOW M3MEHYHMBOCTH Ha MPHUMEPax IeH, PU3NUECKUX BEIUYWH,
AQHTPOIIOMETPUYECKUX AaHHBIX, IMETh MPEICTABICHUE O CTATUCTHYECKON YCTOHUYMBOCTH.

146.7.5.2. IlpenmeTHBIE PE3yNIBTAThl OCBOEHHSI IPOrpaMMbl y4eOHOT0 Kypca K KOHILy 0OyueHHs B
8 Kkiacce.

UzBnekats u mpeoOpa3oBeiBaTh MH(OPMALMIO, MPEACTABICHHYIO B BHAE TaONUIL, AMArpamm,
rpauKoOB, TIPE/ICTABIISAThH JAHHBIC B BHJIE TAOIUIL, JUArPaMM, rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOILIBIO CTATHCTHUECKHX IMOKa3aTelel: CpeJHMX 3HAUeHUH U Mep
paccenBaHus (pa3Max, TUCIIEPCHS H CTAHIAPTHOE OTKIIOHCHUE).

HaxonuTbs 4acTOTBI YMCIIOBBIX 3HAYEHUH M 4YacTOThl COOBITHH, B TOM 4HMCIIE O pe3yJbTaTaM

W3MEpEeHHI 1 HaOIFOICHUH.



HaxonuTs BEpoOSITHOCTH CIy4alHBIX COOBITHH B OMNBITAX, 3Has BEPOSTHOCTH 3JIEMEHTapHBIX
COOBITHI, B TOM YHCIIE B OIIBITAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSAMH.

Hcnonb3oBaTh rpaduueckue MOACTH: AEPEBO CIYyYaillHOTO KCIIEPUMEHTa, AUarpaMMsbl Diijepa,
YHCIIOBas MPsIMasl.

OnepupoBaTh MOHATHSIMU: MHOXECTBO, IIOJAMHOXECTBO, BBINIONHATH  ONEpalUH  Hal
MHOXECTBAaMH: OOBENMHEHUE, TIEepeceuyeHUe, IOINOJIHEHUE, IEPEeUHCIATh JJIEMEHThl MHOXKECTB,
MPUMEHSATH CBOHCTBa MHOXKECTB.

Hcnonb3oBaTh rpaduueckoe MpeACTaBICHHE MHOKECTB W CBSI3eH MEXAY HUMH IS ONUCAHUS
IIPOLIECCOB U SIBIICHUN, B TOM YMCJIE IIPU PELLICHUN 3a/1a4 U3 APYTHX Y4EOHBIX MPEIMETOB U KypCOB.

146.7.5.3. IlpenmeTHBIC Pe3yNbTaThl OCBOCHHSI IPOrpaMMbl YUeOHOTO Kypca K KOHILy OOyueHHS B
9 knacce.

Uzenekatrs n mpeoOpa3oBeIBaTh MH(POPMAIHIO, MPEACTABICHHYIO B Pa3IMYHBIX MCTOYHHKAX B
BUJIE TaONIHII, TUarpamMmm, rpaduKoB, IPEACTABIATh TaHHBIE B BUIE TaOIHII, AarpaMM, TPaHKOB.

Pemate 3amaun OpraHM30BaHHBIM IE€pPeOOPOM BApHAHTOB, & TaKKE C HCIOIb30BAaHHEM
KOMOWHATOPHBIX PABUII U METOIOB.

Hcnonp3oBaTh onucaTenbHble XapaKTEPUCTUKU IJI1 MAaCCUBOB YHCIOBBIX AAHHBIX, B TOM YHCIIE
CpeJHHE 3HAUCHHS U MEPHI PaCCEUBaHHSI.

HaxonuTh 4acTOTHl 3HaYCHMH M YaCTOTHI COOBITHS, B TOM YHCJIE IOJb3YSCh PE3ylbTaTaMu
MPOBEJACHHBIX U3MEPCHUN M HAOJIOICHUA.

HaxonuTs BEpOSTHOCTH CilydalHBIX COOBITHI B M3yYEHHBIX OINBITAaX, B TOM YHCJIE B OIBITAX C
PaBHOBO3MOXXHBIMHU 3JIEMEHTapHBIMU COOBITHSAMH, B CEpUSAX MCIBITAHUN IO MEPBOrO YCIexa, B CEpHsX
WCTIBITAaHUN bepHyIuu.

Wmets npeacraBiieHre O CIIy4yaiiHOM BETMYMHE U O paciipeesieHUH BEPOSITHOCTEH.

WNmerp mpencraBneHne o 3akoHe OONBINMX 4YHCEI Kak O TMPOSBICHUH 3aKOHOMEPHOCTH B

cnyqaﬁHoﬁ HU3MCHYHMBOCTU U O POJIN 3aKOHA OOJIBIIIMX YUCEI B npupoac u OGH.IGCTBG.
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