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®enepanbHas paboyas mporpaMma 1o yueoOHomy npeamery «MaremaThka
(6a30BbIl ypoBeHb) (MpeaMeTHas obnacth «MaremaTuka u uHGopMaTuKay) (gauee
COOTBETCTBEHHO — MPOrpaMMa 10 MaTEMATUKE, MaTeMaTHKa) BKIIOYAET
MOSICHUTENIbHYIO 3aIIUCKY, COJIepKaHUe O0yUEHHUs, ITITAHUPYEMBIE PE3YJIbTaThI
OCBOEHHUS MPOTPaMMBbI TI0 MATEMATUKE, TEMATHUECKOE IJIAHUPOBAHKE, TEPEUECHB
(xoaudukaTop) pacrpeeeHHbIX M0 KjlaccaM MPOBEPSEMbIX TPeOOBaHUM K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO
oO1rero 00pa3oBaHMs U 3JIEMEHTOB COJEPKAHUS 10 MATEMATUKE, ITEPEUCHb
(xonudukaTop) MpoBepseMbIX TpeOOBAaHUHN K pe3yibTaTaM OCBOECHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1IETO 0Opa30BaHuUs U DJIIEMEHTOB
coJiep KaHMs IO MaTeMAaTHKeE.

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no martemaTHKe yriayOJE€HHOTO YpOBHA Il oOywaromuxcs 5-9
kiaccoB pazpadorana Ha ocHoBe PI'OC OOO. B mporpamme mo maTemMaTHKe
YUTCHBI HJICH U TIOJOXKCHHS KOHIICTIIIMYA Pa3BUTHS MAaTEeMaTHIECKOTr0 00pa3oBaHMs
B Poccuiickon denepanuu.

[IpeqMeToM MaTeMaTHKH SBISIOTCS (yHIaMEHTaJIbHBIE CTPYKTYpPhI HAIIEro
MHUpa — TIPOCTPAHCTBCHHbIE (OPMBI M KOJIWYCCTBEHHBIC OTHONICHUS (OT
NPOCTEHIINX, YCBAaWBAEMBIX B HEMOCPEACTBEHHOM OIbBITE, 10 JIOCTATOYHO
CIIOXHBIX, HEOOXOIMMBIX JJIi Pa3BUTHS HAYYHBIX U MPUKIATHBIX HUIEH).
MaremaTuyeckue 3HaHUS 00ECTeurnBalOT MOHUMAHUE MPUHIUMIIOB YCTPOWCTBA M
UCIIOJIb30BAHUSI COBPEMEHHBIX TEXHOJOTHM, BOCHPHUITHE W HWHTEPHPETALUIO
COLIMAJILHOM, YKOHOMUYECKOH, MOJUTUYECKON MH(POpMAIUU, JAIOT BO3MOKHOCTD
BBITIOJHATH PACUYETHl U COCTABIISATH alITOPUTMBI, HAXOAUTH U IPUMEHSITH (POPMYIIHI,
BJIA/ICTh MPAKTUYECKUMHU MPUEMAMH T€OMETPHUUYECKUX M3MEPEHUN U MOCTPOCHU,
guTaTh MHGOPMAIIUIO, MPEJCTABICHHYIO B BUJE TaOJIMIl, AUAarpamMM M rpaduKoB,
KUTh B YCIOBUSAX HEOMPEJCICHHOCTH W TMOHUMAaTh BEPOATHOCTHBIM XapakTep
CITy4alHBIX COOBITHH.

N3yuyenue mareMatuku GOpMUPYET Y 00YUAIOMIUXCSI MATEMATUYECKUIM CTUITh
MBILUICHUS, OPOSABISAIONIMICS B ONPEJCICHHBIX YMCTBEHHBIX  HAaBBIKAX.
OOyuaromuecs OCBauBalOT TaKHE MPUEMbl M METO/Ibl MBIIIJICHUS, KaK UHAYKLHUSA U
AenyKusi, 0000IIeHne U KOHKpETHU3alus, aHajlu3 U CHUHTE3, Kilaccuukauus u
cucreMarusauus, abcTparupoBaHue W aHanorui. OOBEKTHI MaTEMaTHYECKUX
YMO3aKJIIOUEHUH, TpaBuWila HX KOHCTPYHPOBAHMSI PACKPBIBAIOT MEXaHHU3M
JIOTHYECKHUX TOCTPOCHHH, CIMOCOOCTBYIOT BhIpaOOTKE yMeHHUs (OpMyIUpOBaTh,
00OCHOBBIBaTh U JOKa3bIBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT JIOTHYECKOE
MBIIUICHHE. N3ydenne MaTeMaTUKH o0ecrnieunBaeT dbopmupoBanue
ITOPUTMHUYECKON KOMITOHEHTHI MBIIIUICHUS M BOCIIUTAHUE YMEHHM 1€CTBOBAThH IO
3aJJaHHBIM aJITOPUTMaM, COBEPLICHCTBOBATh U3BECTHHIE U KOHCTPYHPOBATh HOBBIE.
B mpouecce pemieHust 3aga4 — OCHOBOM Y4YeOHOM JeATENbHOCTH Ha YpOKax
MaTeMaTUKH — Pa3BUBAIOTCS TBOPUYECKAs U MPUKJIAJAHAS CTOPOHBI MBIIIICHUSI.



OOyuyeHue MareMaTHKe JaeT BO3MOXKHOCTb pa3BUBaTh y OOydaroUIuxcs
TOYHYIO, PAaMOHAJIIbHYI0O U MH(POPMATHBHYIO pPeub, YMEHUE OTOMpaTh Haubosee
MOAXOSIUE SI3bIKOBBIC, CHMBOJIMUECKUE, rpaduuecKue Cpe/icTBa AJIsl BRIpaKEHUs
CYXJIEHUW U HAIJISITHOTO UX MPEJACTABICHUS.

[Ipu u3ydeHUn MaTeMaTUKU OCYUIECTBIISIETCS 0011lee 3HAKOMCTBO C METOAaMHU
MO3HAHUS JEHUCTBUTEIIBHOCTH, NPEACTABICHUAMH O MPEIMETE M METOAAX
MAaTEMATHKHA, UX OTJIWYUHU OT METOJOB JIPYTHMX €CTECTBEHHBIX U T'YMAaHUTAPHBIX
HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MAaTeMaTUKHU ISl PEIICHUS HAy4HbIX U
MPUKJIAAHBIX 3a]1a4.

[TpuopuTeTHRIMU TIEIIMU 00YUCHHS MaTeMaTHKe B 5—9 Kilaccax SBISIIOTCS:

dbopmMupoBaHue EHTPAIBHBIX MAaTEMATUYECKUX MOHATUN (YMCIIO, BEJIMYMHA,
reoMeTpuieckas purypa, nepeMeHHas, BEpoSITHOCTb, (PYHKIIHS ), 00€CIIeYnBAIOIINX
OPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh  MaTeMaTUYecKOro  oOpa3oBaHUs
oOyyJaromumxcs;

noJiBe/ieHne oOydYaroIMuXCcs Ha JIOCTYIHOM JJIi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBS3M MAaTEMAaTUKU W OKPYXKAIOIIEro MHUpa, MOHUMAHUE MATEMATHKU Kak
4acTH O0IIeH KyJIbTypbl YEJIOBEUECTBA;

pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEN OO0ydaromuxcs,
MO3HABATEJILHOM  AKTUBHOCTH, MCCJIEIOBATEIbLCKUX YMEHUW, KPUTUYHOCTHU
MBIIIJIEHUS], UHTEpeca K U3YUEHUIO MAaTEMATUKH;

dbopMupoBanue (PYHKIIMOHATBHON MAaTeMaTHUYeCKOW TPaMOTHOCTH: YMEHHS
pacno3HaBaTh  NPOSBICHHUS ~ MaTeMAaTHMYeCKUX  TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CUTYalUUSIX W NPU U3YYEHUU APYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
bopMynHpoBaTh UX Ha A3BIKE MATEMATUKU M CO3/]aBaTh MaTeMaTHUYECKUE MOJIEIIH,
OPUMEHATh OCBOCHHBIM MAaTeMaTUYECKHI amnmapar [Js pPEIIeHUS MPaKTUKO-
OpPUEHTHPOBAHHBIX 3a/la4y, MHTEPHPETHUPOBATH U OLCHUBATH IOJIYyYECHHBIC
pE3yIbTaTHI.

OCHOBHbIE JIMHUM COJEpKaHUsl MporpaMMbl MO MaTteMaTuke B 5—9 kiaccax:
Jorudeckasi, apupMeTHdyeckas Hu TeOMETpUYECKas, KOTOpbIe pPa3BUBAIOTCS
MapajyiebHO, KaXJasi B COOTBETCTBUUM C COOCTBEHHOW JIOTUKOW, OJHAKO, HE
HE3aBHCUMO OJ[HA OT APYTO#, a B TECHOM KOHTAKT€ W B3aUMOJICMCTBUH. «Huca u
BBIUHCIICHUS», «Anredpa» («Anredpandeckue BBIPAKEHHS», «YpaBHEHUA W
HepaBeHCTBa»), «Dyukumm», «l'eomerpus («l'eomerpuueckue Qurypsl u ux
cBolcTBay, «lM3MepeHHne TeOMETPUYECKUX BEJIHYHUH»), «BeposiTHOCTh U
CTaTUCTHKaY». JlaHHbIE JJUHUU Pa3BUBAIOTCS MapalieNIbHO, KaXaasi B COOTBETCTBUU
C COOCTBEHHOM MPUPOJION U TPAJULIUAMH, OJTHAKO HE HE3aBUCHMO OJIHA OT APYIoi,
a B TECHOM KOHTAKTE M B3aUMOJICHCTBUMU.

ConepxaHue MnporpaMmbl MO MaTeMaTHKe, paclpele€éHHOe 10 Toaam
oOydeHHsI, CTPYKTypUPOBAHO TaKUM OOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIMIPOCAM O0O0yYaromuecs o0pamainch HEOJHOKPATHO, YTOOBI
OBJIQJICHUE MAaTeMaTUYECKUMHU TOHSATUAMU U HAaBBIKAMH  OCYIIECTBISIOCH
MOCJIeI0BATENIBHO U MOCTYNATEIbHO, C COOJII0JICHHEM MPUHIIUIA TPEEMCTBEHHOCTH,



a HOBbIC 3HaHUS BKIIIOYAIUCH B OOIIYI0 CUCTEMY MaTEMAaTUUECKUX MPEACTaBICHUM
oOyyJaromuxcs, paciupss U yriayomnss e€, oOpa3ys MPOYHbIE MHOMXKECTBEHHBIC
CBSI3U.

B cootBerctBun ¢ ®I'OC OOO wmaremaruka SBISETCS 00s3aTEIbHBIM
y4eOHBIM IIPEIMETOM Ha YPOBHE OCHOBHOTrO o011ero odpa3zoBanusi. B 5-9 knaccax
MaTeMaTHKa TPaAUuIMOHHO U3Yy4aeTCsl B paMKax CICIYIOMMNX yUeOHbBIX KypCOB: B 5—
6 kiaccax — kypca «Maremaruka», B 7-9 kiiaccax — KypcoB «Anredpay (BKJIro4ast
AJIIEMEHTBI CTATUCTUKHU U TeOpHH BeposiTHocTel) u «I'eomerpusi». [Iporpammoit o
MaTeMaTUKe BBOJUTCA CaMOCTOSITENIbHbIM y4yeOHbIH Kypc «BeposiTHOCTh
CTaTUCTUKA.

OO61iee 9nciIo YacoB, PEKOMEHI0BAHHBIX JIJISl U3YUEHUSI MAaTEMATUKHU
(6a30BbIl ypOBEHB) HA YPOBHE OCHOBHOI'0 00111eT0 00pazoBanus, — 1156 yacos: B
5 knacce — 204 gaca (6 yacoB B HeJien0), B 6 kinacce — 204 yaca (6 4acoB B
HeJeno), B 7 kiacce — 238 yacoB (7 yacoB B Hezenmo), B 8 kiracce — 272 vaca (8
4acoB B HeJento), B 9 kitacce — 238 yacoB (7 4acoB B HEJEIIIO).



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTrO Kypca
«MareMaTuka» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN Ipak/laHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO STUYECKUX MPOOIIEM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMAaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUAYATBLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, PACCYKICHHUM, YMEHHIO BHUIETbH
MaTeMaTH4YECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTHUS M 3HAYUMOCTH JIJIi PA3BUTUSA LIMBUIIM3AIUH,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIIEI0BATEIbCKOMN
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HABbIKA pe(IeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIed cpe/ibl, MJIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEICTBUM JJI OKpY>Karoulel cpejibl, 0CO3HAHUEM TII100aIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

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

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoOBaTh UAEH, MOHATUSA, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIUH KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaEMble pEUIeHUs] U JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocieacTBus, (OPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:
® BBISBISATH U XapaKTePU30BaTh CYIIECTBEHHBIE NMPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIA  IMPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIICHWS W CpPaBHEHWS, KPUTECPUU
IPOBOAMMOTO aHAIIN3A;



BOCHPUHHMMATh, (OpMyIupoBaTh M  NpeoOpa3oBbIBaTh  CYXACHUS:
yTBEPJUTEIbHbIE W OTPULATENbHbIC, €IMHUYHBIE, YacTHblE M 0OIIHe,
YCIIOBHBIE;

BBISBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeunss B (aKTax, JaHHBIX, HAOJNIONCHMSIX U YTBEPKICHHUSX,
npengaraTb KpUTEPUU AJI BBIABICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JienaTh BBIBOJBI C HCIONB30BAHUEM 3aKOHOB JIOTUKH, AENYKTUBHBIX U
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUM (IpsMble U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOXKHBIE J0Ka3aTeIbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4yeOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BBHIOMpATh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICI0BATEIbCKHH HHCTPYMEHT TO3HAHUS,
(GopMyTUpOBaTH BOIMPOCH], (PHUKCUPYIONINE MPOTUBOpPEUYHE, MpodieMy,
CaMOCTOSITETTFHO ~yCTaHABIMBaTh HMCKOMOE U JaHHOe, (opMHpOBAThH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MTO3UIUIO, MHEHHE,

NPOBOJIUTH IO CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHIECKOTO 00BEKTA, 3aBUCHMOCTEH 0OBEKTOB MEKY COOOM;
CaMOCTOSITEILHO (hOPMYJIUPOBATH OOOOIICHUS M BBIBOJBI IO pe3yJbTaTaMm
NPOBEACHHOTO HAOJIOICHUS, WCCIICIOBAHUsS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpOIlecca, a TakKe BBIABUTATH
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOWpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (GopMy TpEeACTaBICHHWS WHPOPMANMA ¥ WUTFOCTPUPOBATH
pernraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil W wux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HH(POpPMAIMK 10 KPUTEPHSIM, MPEITI0KCHHBIM
yauTeIeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIPUHUMATHh U ()OPMYITHPOBATH CYKIECHUS B COOTBETCTBUU C YCIOBHSIMHU
U [eTSIMHA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIy PEIICHUS
3aJ1auyu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pE3yJIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MOM TEMBI,
poOJIEMBI, pEelIaeMOl 3aJa4d, BBICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COTIOCTABIISATh CBOM CYXKJICHHUS C CYKIESHUSIMH IPYTUX YIaCTHUKOB
auanora, OOHapy>KMBaTh Pa3U4YUe U CXOJICTBO IMO3UIUMNA, B KOPPEKTHOM
dopme popmymupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

NIPEJICTABIISATh PE3YJIbTATHl PEIICHUS 3a/1a91, YKCIICPUMEHTA, UCCIICIOBAHNS,
IIPOEKTa, CAMOCTOSITEIIBHO BEIOMPATh (POPMAT BHICTYILICHUS C YIETOM 3a]1a4
NIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh YU MCTOJIb30BaTh MPEUMYINECTBA KOMAHITHOW ¥ WHIUBHIYaIbHOU
paboThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 1ICJIb COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATH OPTaHU3AIIMIO
COBMECTHOW paboTBl, pacmpeaeisiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXJ1aTh MPOIECC U pe3yibTaT pabOThl, 0000MATh MHCHHUS HECKOJIbKHUX
JIIO/IEH;

y4acTBOBaTh B TPYINNOBBIX (opMax paboTel (0OCyXIeHUs, OOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOM JEUCTBUA C JAPYTMMH UWIEHAMHU KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOIIMNA TMPOAYKT IO KPUTEPHSM,
c(hOpMyYITHPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IUIAH, aITOPUTM peIIeHUs 3adavd (WM ero
94acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEH, AapryMEHTHPOBAaTh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pEILICHUsI MAaTEMATUYECKOW 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELICHUU 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHHS WM HEJOCTUKEHHUS LEeNH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI
[IpenmeTHbBIE Pe3yIbTaThl OCBOCHHS POTPAMMBbI IO MAaTEMAaTHKE
MPEICTABIICHBI MO rojlaM 00Y4YEHHs B paMKaxX OTJAEIbHBIX yU€OHBIX KYypCOB: B 5—6
KJjaccax — Kypca «Marematukay, B 7-9 kiiaccax — KypcoB «Anredpay,
«I"'eomeTpus», «BepoATHOCTb U CTATUCTUKAY.



®OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HOACHUTEJIBHAS 3AIINCKA

[IpropuTeTHBIMU LIETAMH 00yUEHUSI MaTeMaThKe B 5—06 Kilaccax sBISIOTCA:

® [pOJOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTHYECKUX TMOHATHM
(uucno, BeNMYMHA, TeoMeTpuueckas  Qurypa), oOecrnedrBaroIUX
IPEEMCTBEHHOCTh M TNEPCIEKTUBHOCTh MAaTEMAaTHYECKOro 00pa3oBaHUs
oOyyJarommxcs;

® pa3BHUTHE MHTEIUIEKTYaJbHbIX U TBOPUYECKUX CITIOCOOHOCTEHN 00yUaromumxcs,
NO3HABATEIbHON AKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHHUN, MHTEpeca K
U3YYEHHUIO MaTEMAaTUKH;

® [0/BEACHUE 00YYaIOIMXCS Ha JOCTYITHOM JUISi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPYKAIOIIero MUpa;

e (opmupoBanue QyHKIIMOHATBHON MaTEMaTUUYECKOM IPAMOTHOCTH: YMEHUS
pacno3HaBaTh MaTeMaTU4YecKue OOBEKThl B PEATbHBIX KU3HEHHBIX
CUTyallusiX, TMPUMEHATh OCBOCHHBIE YMEHHUS /JIi PEIIECHUs MPaKTHKO-
OpUEHTUPOBAHHBIX 3aJ]la4, MHTEPIPETUPOBATH MOJIYYEHHBIE PE3YIbTaThl U
OILICHMBATh UX HAa COOTBETCTBHE MPAKTUUECKON CUTYyaIUH.

OcCHOBHBIE JIMHUU COJEpKaHMs Kypca MaTeMaTHKH B 5-6 kiaccax —
apu@meTHiecKas 1 TeOMeTpUIecKasi, KOTOpbIe pa3BUBAIOTCS MapaUIeNbHO, KaXaast
B COOTBETCTBHUH C COOCTBEHHOM JIOTUKOM, OJHAKO, HE HE3aBUCUMO OJIHA OT JAPYTOM,
a B TECHOM KOHTaKTe M B3auMOeicTBUU. Takxke B Kypce MaTeMaTHKH MTPOUCXOIUT
3HAKOMCTBO C JIEMEHTaMU alIreOpbl U OMUCATEIbHON CTATUCTHKHU.

N3yuenue apudmMeTnyeckoro marepuaina HAUMHACTCS CO CHUCTeMaTH3allud |
pa3BUTHs 3HAHUN O HATYPaJIbHBIX YMCIAX, MOJYYEHHBIX HAa YPOBHE HA4aJIbHOTO
oO1mrero oopa3zoBanus. [Ipu 3TOM COBepIIIEHCTBOBAHNE BEIUUCIUTEIILHON TEXHUKHU U
(GopMupoBaHHE HOBBIX TEOPETUYECKHX 3HAHMM COYETaeTCsl C PpPa3BUTHEM
BBIUMCIIUTEILHOW KYJIBTYPBl, B YACTHOCTU C OOy4E€HHEM MpOCTEHIINM MpuéMam
INPUKUIKA U OLIEHKU PE3YJIbTATOB BBIYMCIECHUHN. M3ydueHue HaTypalabHBIX YHUCEIN
IIPOJOJKAaeTCss B 6 Kiacce 3HAKOMCTBOM C HadajlbHBIMH TMOHATHAMH TEOPHUH
JEITUMOCTH.

Hayano u3yudeHus: OOBIKHOBEHHBIX M JECATHYHBIX IpoO€ OTHECEHO K 5
KJIaccy. DTO MEPBBI 3Tall B OCBOEHUH ApOOEH, KOra MPOUCXOINUT 3HAKOMCTBO C
OCHOBHBIMH HJI€SIMH, MOHATUAMH TeMbI. [Ipu 3TOM paccMOTpeHHe 0OBIKHOBEHHBIX
npobelt B MOJIHOM O00BEME MPEAIICCTBYET M3YUYEHHIO ACCATHUYHBIX IpOOEH, 4To
LEJECO00pa3sHO C TOYKM 3PEHMS JIOTMKM M3JI0KEHUS YHUCIOBOM JIMHUM, KOraa
IpaBuJIa JEUCTBUMN C IECITUYHBIMU IPOOSIMU MOYKHO 0OOCHOBATH YK€ U3BECTHBIMU
ITOPUTMaMHM BBINOJHEHUS IEUCTBUIM C OOBIKHOBEHHBIMU IpOOSMH. 3HAKOMCTBO C



JNECATUYHBIMU JPOOSIMU PACITUPUT BO3ZMOXKHOCTH /ISl TOHUMAaHUS 00y4aIOIUMHUCS
MIPUKJIATHOTO MPUMEHEHUS HOBOM 3aMUCH MPU U3YUCHUU APYTUX MPEAMETOB U MPU
MPaKTUYECKOM HcToJib30BaHuu. K 6 kmaccy OTHECEH BTOpOM ATam B HU3YyYCHUHU
npoOei, TIae TMPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB CpPAaBHEHUS W
npeoOpa3oBaHus JApoOeH, OCBOCHHE HOBBIX BBIYHCIUTEIBHBIX AJITOPUTMOB,
OTTaYMBAaHUE TEXHUKM BBIYUCICHUNA, B TOM YHUCIIE 3HAYECHUU BBIPAKCHUN,
CoJIepKallluX M OOBIKHOBEHHBIC, M JECATHUYHbIC IpOOU, YCTAaHOBJICHUE CBSI3EH
MEK]ly HUMH, PACCMOTPEHHE MPUEMOB pEIIeHUs 3a71a4 Ha Ipoou. B Hauase 6 kiacca
MIPOUCXOUT 3HAKOMCTBO C MOHSITHEM TPOIICHTA.

OCco0EHHOCTBIO U3YUEHUS TTOJIOKUTEIBHBIX U OTPULIATEIIBLHBIX YUCET SIBIISIETCS
TO, YTO OHU TaKXX€ MOTYT paccMaTpHUBATLCS B HECKOJIBKO 3TamoB. B 6 kiacce B
Hayasie u3ydeHus: TeMbl «llo0KuTETbHBIE U OTPUIIATEIIbHBIC YUCIIa» BBIACISIETCS
noarema «llenble yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIbHBIMU
guclaMd M JEUCTBUSMU C TIOJOXKUTEIbHBIMU W OTPHUIATEIBHBIMU YHCJIAMU
IIPOUCXOJUT HA OCHOBE COJICPKATEIBHOTO MOAX0a. DTO MO3BOJISIET HA JJOCTYITHOM
YpPOBHE TIO3HAKOMUTH OOYYAIOIIMXCS TMPAKTUYECKH CO BCEMH OCHOBHBIMU
MOHSATUSMHM TEMbI, B TOM YHC]I€ W C TMPaBWIAMU 3HAKOB TIPHU BBIMOJHESHUH
apudMeTHUeCKUX JedcTBUil. M3yueHue parMoOHAJIBHBIX 4YHCEI Ha 3TOM HE
3aKOHUYHUTCSA, a OyJIeT MPOJOJIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOydeHHM pEIIeHHI0 TEKCTOBBIX 3aJad B 5—0 Kilaccax HCIOJIb3YIOTCS
apudmeTndeckue nmpueémsl pereHus. [Ipu orpaboTke BRIUUCTUTEIBHBIX HABBIKOB B
5—6 KJaccax paccMaTpPUBAIOTCS TEKCTOBBIE 3aJlauy CIEAYIOIINX BHJIOB: 3aa4d HA
JIBUKEHUE, HA YacTH, HA TOKYNKH, Ha pPabOTy M MPOU3BOAUTENIBHOCTh, Ha
NPOIEHTHI, HA OTHOLIEHUS U Mpornopuuu. OOydaroumecs: 3HaAKOMATCS ¢ TpUEMaMu
pemieHust 3ajad  1mepedopoM BO3MOKHBIX BapHAaHTOB, YydyaTcsi paboTath C
uHdOpMaIKel, mpeIcTaBIeHHON B (hopMe TaOIUI] UIH JUATPAMM.

B  mporpamme yueOHoro kypca «Marematuka» — MpPEeIyCMOTPEHO
dbopMupoBaHUE TPOIEAEBTUYECKUX alreOpandeckux mpencraBieHnid. bykBa kak
CUMBOJI HEKOTOPOrO 4YHCia B 3aBUCUMOCTH OT MAaTeMaTH4YEeCKOro KOHTEKCTa
BBOJIUTCSI TOCTENEHHO. ByKBEHHAas CHUMBOJIMKA IIMPOKO HCIOIB3YETCS MPEexIe
BCETO JUIsI 3aIMCH OOIIUX YTBEPKICHUHN U IPEIIOKEHHM, (HOPMYII, B YACTHOCTH JIJIS
BBIYMCIICHUS T€OMETPUUYECKUX BEJIMUYHH, B KAUECTBE «3aMECTUTEIIS YUCTA.

B nporpamme yueOHOro kypca «MaremaTuka» MpeACTaBiI€HA HarisaHas
reoMeTpus, HaIpaBJICHHAS Ha pa3BUTHE o0Opa3HOTO MBIIICHUS,
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, U300Pa3UTEIbHBIX YMEHUN. DTO BAXKHBIA dTAl
B M3YYEHUU T€OMETPUU, KOTOPBIA OCYIIECTBISECTCS HA HATJISAIHO-TIPAKTUYECKOM
YpOBHE, OMHPAETCS Ha HAIJISIAHO-OOpa3HOoe MblluleHUuEe oOydarouuxcs. bompiias
pOJib  OTBOAMTCS  MNPAKTUYECKOW  JEATENIbHOCTH, OIbITY, SKCIEPUMEHTY,
MojenupoBaHuto. O0ydaronmecs 3HAKOMSITCS C TEOMETPUUYECKUMH (purypamu Ha



IUIOCKOCTH M B MPOCTPAHCTBE, C UX NPOCTEUIIMMHU KOHPUTYpalUsMHU, ydaTcs
n300pakaTh WX Ha HEJIMHOBAHHOW W KJeT4aTol Oymare, paccMaTpHBAalOT HX
IIPOCTEUILINE CBOMCTBA. B mpolecce u3ydyeHHs HArIAHON IEOMETPUM 3HAHUA,
MOJIyYCHHbIE OOYyYalOU[MMHUCA HAa YPOBHE HAYaJIbHOTO 0OIIero o0pa3oBaHus,
CUCTEMATU3UPYIOTCS U PACIUIUPSIIOTCA.

CornacHo yuyeOHOMY IUIaHy B 5—6 Kiaccax H3y4aeTcsi MHTETPUPOBAHHBIM
npeamer «MaTemaTuka», KOTOpBIM BKIIOYAET apuU(PMETHUYECKUd Marepuan Hu
HarJIAIHYI0O T€OMETPHUIO, a TakKKe NPOINEJEeBTUYECKUE CBEIACHUS M3 alreopsl,
AJIEMEHTHI JIOTUKY Y Hayalla OUCATeIbHOW CTaTUCTUKH.

OO6111ee ynciIo YacoB, pEKOMEHIOBAaHHBIX ISl U3yueHus MareMatuku, — 408
yacoB: B 5 kiacce — 204 gacoB (6 yacoB B Hejaeno), B 6 kimacce — 204 gacos (6
4acoB B HEJIEITIO).



COIAEPKXAHUE OBYYEHUA
5 KITIACC

HatypajbHble 4ucjia U HYJIb

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

[lozurnmonnass cucrtemMa cuuclieHus. Pumckas Hymepanus Kak MpUMeEp
HETMO3UIIUOHHON CUCTEMBI CUUCIIEHUs. JlecaTuUHas CUCTEMA CUUCIICH USL.

CpaBHeHME HATypaJbHBIX YUCEJ, CPABHEHHE HATYPAIbHBIX YHMCEI C HYJIEM.
Cnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCET.

CrnoxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJS MPH CIOXKEHUU. Bbrautanue
KaK JelcTBHE, OOpaTHOE CIOKEHHUIO. Y MHOKEHHE HATypaJIbHBIX YUCEJ, CBOMCTBA
HYJIS U €ITMHULIBI TP YMHOKEHUH. JefleHne Kak JelicTBUe, 00paTHOE YMHOKEHUIO.
KoMnoneHntsl  gercTBUM, CBA3b MEXAy HHUMHU. [IpoBepka pesynbrara
apudMeTHUecKoro JneicTBusa. llepemecTuTenbHOE M CcoueTaTelbHOE CBOMCTBA
(3aKOHBI) CJIOKEHMSI M YMHOXKEHHUS, PaCHpeAeIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHHUS.

Hcnonb3oBanue OykB Jisi 0003HaYEHUsI HEU3BECTHOTO KOMITIOHEHTA U 3aIHCH
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

JlenuTenu W KpaTHBIE YHWCIA, pa3iokKeHWe Ha MHoxuTenu. I[IpocTeie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

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

HucioBoe BbIpakeHUE. BpIUHCIEHHE 3HAYEHWUW YMCIOBBIX BBIPAKECHU,
NOPSAOK  BBIIOJHEHHMS  JAeWcTBUM.  Mcmonb3oBaHMEe  OpU  BBIYKCICHUSX
NEPEMECTUTENIBHOTO M  COYETATEJIbHOIO0 CBOMCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHUS, PACIPEIEIUTEILHOTO CBOMCTBA YMHOXKECHUS.

podu

[IpencraBnmenne o Jgpobm Kak cmocoOe 3aldCH  YacTH  BEIIMYMHBL.
Oo6swikHOBEeHHBIE MpoOu. [IpaBuiibHBIE U HENPaBIIIbHBIE ApoOoHu. CMemanHas Apoob,
MIPE/ICTaBIICHUE CMEIIAaHHOW TpOOM B BUJIE HEMPABUIBLHON APOOM U BBIJEICHUE
IEJI0M YacTH YHCIia U3 HempaBWIbHOU apodu. M3o0pakenne npobOel ToukamMu Ha
quciIoBoM npsimoii. OcHOBHOE cBOKCTBO Apodu. CokparneHue apooeit. [IpuBenenune
Ipobu K HOBOMY 3HameHaTenmo. CpaBHEHUE APOOEii.

CnoxeHue U BIUMTAHUE ApoOei. YMHOXKEHUE U JIeJIeHHe ApoOel, B3aUMHO
oOpaTHbIe TpoOu. HaxoxmeHre 4acTu 1eIoro u 1eioro Mo ero YacTH.



Jlecatuunasi 3anuck aApoOei. IlpencraBienue aecsiTUYHON OpoOu B BUIE
OObIKHOBEHHOH. M300paxkeHne AecATUYHBIX JpoOei TOYKaMu Ha YHUCIOBOM
npsiMoil. CpaBHEHUE AECATUYHBIX IpOOEH.

Apudpmernyeckue JAEUCTBUS C ACCATHUHBIMU JIpoOsamu. OKpyrieHue
JECATUYHBIX IPOOEH.

Pemenne TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3amay  apudMeTHyecKUM  crocoOoMm. Pemienue
Jornyeckux 3aaad. Pemienuwe 3amad mepeOOpoOM BCEX BO3MOMKHBIX BAapUAHTOB.
Hcnonb3oBaHue npu penieHnu 3a7a4 TaOIuI] U CXEM.

Pewienne 3amay, coaep)KallMX 3aBUCUMOCTH, CBS3BIBAIOLINE BEJIWYMHBL:
CKOpPOCTb, BpE€Msl, pPACCTOSIHUE, ILI€HA, KOJMYECTBO, CTOMMOCTb. EJIMHUIIBI
U3MEpEHUs: MacChl, 00bEMa, LIEHbI, PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXKIY
eAMHUIIAMU U3MEPEHUs KaK10M BEJIMUMHBI.

Pemenue oCHOBHBIX 33724 Ha IpoOH.

[IpencraBienne qaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Harusanas reomerpust

Harnsnuele npencrtaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIyY, yIoJl, JOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YT0i. [Ipsamon,
OCTPBIM, TYIION U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUUYECKUE €OUHULBI JUIMHBL. [[IuHa JoMaHOi, nepumeTp
MHOTOYroJibHHKa. VI3MepeHne U MocTpoeHUe yrioB ¢ MOMONIIBIO TPAHCIIOPTHUPA.

Harnsanseie mnpexacraBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
OpsIMOYTOJILHUK, KBAJpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYp.

N3o0paxenune ¢uryp, B TOM UHclie Ha kietdaroid Oymare. Iloctpoenue
KoH(Urypanuii u3 gacted mpsMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOM
Oymare. VMcrnonb30BaHue CBOWCTB CTOPOH U YIIIOB MPSAMOYTOJIbHUKA, KBaApaTa.

[Inomane nOpsIMOYrolbHUKA W MHOTOYIOJIBHUKOB, COCTABJIEHHBIX U3
IpPSIMOYTOJIBHUKOB, B TOM 4Hcie (uUryp, u3o0pak€HHBIX Ha KjeTyaToi Oymare.
EnvHuUIBI N3MEPEHUs UTOIAIH.

Harnsnnbie mpencTaBieHus O MPOCTPAHCTBEHHBIX (GUTYpaX: MPSIMOYTOJIbHBIH
napajuienenunen, KyO, MHOTOTPaHHUKHU. N306pakenue MIPOCTEUILINX
MHOrorpaHHukoB. Pa3BépTkum kyOa u mnapamutenenunena. Coznanue Mojenen
MHOTOTPAaHHUKOB (M3 OyMaru, MpoBOJIOKH, MIIACTUIIMHA U IPYTUX MAaTEPHUAJIOB).

OO0BEM mpsAMOYToJBHOTO Napajuienenunena, kyda. Enunuiel uzmepenus
o0BEMma.



6 KIIACC

HartypanbHble yuciaa

ApudmeTndyeckue IEHUCTBUS C MHOTO3HAUYHBIMU HATypaJbHBIMH YHUCJIAMHU.
YucrnoBble  BBIpAXEHUS, MOPSAOK  JIEUCTBUN,  HCIOJB30BAHUE  CKOOOK.
Hcnonb3oBaHue npu BRIYUCIEHUSX IEPEMECTUTEIIBHOTO U COYETATEIILHOTO CBOMCTB
CJI0’KEHUS U YMHOXKEHUS, PACIIPEICIIUTEILHOTO CBOMCTBA YMHOXKEHUSI. OKpYyTJIeHHE
HaTypaJbHBIX YUCEIL.

JlenuTenu v KpaTHbIE YKCIIa, HAUOOBITUN OOIINI JACIUTENIb U HAUMEHBIIIEe
oO1uree kpaTHoe. [lenMMocTh CyMMBbI U ITpou3BeeHus. JleneHre ¢ OCTaTKOM.

podu

OObIKHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO JApPOOH, COKpallleHHE IpoOeil.
CpaBHeHue U ynopsiiounBaHue apooei. Pemenue 3a1a4 Ha HAX0XKJIEHUE YacTH OT
[EJOr0 W IEJIOT0 MO €ero 4acTu. J[poOHoe 4Yucio Kak pe3yibTaT JejeHUs.
[IpencraBnenue aecaTUUHON IpoOU B BUAE OOBIKHOBEHHOW IPOOW W BO3MOKHOCTH
peACTaBICHUs OOBIKHOBEHHOM MpoOU B BHJIE JECITUYHON. JlecaTuuHbie Apodu u
MeTpudecKkasi cucteMa Mep. ApudpMeTHIECKHUE TCUCTBUS U YUCIIOBBIC BBIPAXKCHHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU JIPOOSIMHU.

OtHomrenue. Jlenenwe B JaHHOM OTHOIIEHWH. Macmitab, Tponopius.
[IpuMeHeHune mponopuuii MpyU pelIeHUH 3a1a4.

[TonsiTue npoueHTa. BeluuciaeHre npoueHTa OT BEIMYMHBI U BEJTUYHUHBI 0 €€
NPOLEHTY. BbIpaskeHne NMpOIEeHTOB ACCATUYHBIMU JpoOsMH. Perienue 3amay Ha
IPOLIEHTHL. BrlpaskeHne OTHOLIEHUS BEJIMYUH B MPOLEHTAX.

IHonoxuTeabHbIE U OTPULATEIbHbIE YHCIA

[TonoxurenbHple U OTpULIATENbHBIE yucia. Llenpie uncima. Moayns yucia,
reoMeTpuYecKass HMHTepIpeTanus Moayis uucia. M3o0paxeHue uyucen Ha
KoOpAuHAaTHOM  mpsmoil.  YUucrmoBble  mpomMexxkyTku. CpaBHEHHE  YHUCElL.
Apudmernyeckue qeHCTBUS C MOJOKUTEIHHBIMA U OTPUILIATEIHHBIMU YHCIIAMHU.

[IpsamoyronpHas cucTteMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaThl TOYKM Ha
II0CKOCTH, abcuucca u opauHara. [loctpoeHune Touek u GUryp Ha KOOpAUHATHOM
IJTIOCKOCTH.

BykBeHHbIE BbIpaKeHHs

[Ipumenenue OyKB J1sl 3aMIMCU MATEMATHUYECKUX BBIPAKEHUN U TPEI0KEHHI.
CaoiicTBa apudmernyeckux JelcTBUi. ByKBEeHHbIE BBIPAKEHHSI U YHUCIIOBbBIC
MOJCTAaHOBKU. DyKBEHHBIE PaBEHCTBA, HAXOXJICHHE HEHU3BECTHOIO KOMIIOHEHTA.
dopmyiibl, HOpMyYITEI IEPUMETPA U TUIOMIAAN MPSIMOYTOJIbHUKA, KBaipaTa, 00bEMa
napajuiesienuneaa u Kyoa.
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Pemiennie  TekCcTOBBIX 3amad  apudMeTHUECKUM crmocoOoMm. Pemienue
Joruyeckux 3anad. Pemenue 3anau nepeObopoM BceX BOZMOKHBIX BAPUAHTOB.

Pemennie 3amaud, cojaepiKallluX 3aBUCHUMOCTH, CBSI3BIBAIOIIUX BEJIIMYUHBI:
CKOPOCTb, BpeMms, paccTosiHUE, 1ICHA, KOJIMYECTBO, CTOUMOCTH,
MIPOU3BOJUTENILHOCTh, BpeMs, 00BEM paboThl. EquHUIIBI HU3MEpEeHHus: MaccChl,
CTOMMOCTH, PACCTOSTHUS, BpEMEHH, CKOPOCTHU. CBA3b MEXKY €AUHULIAMH U3MEPEHUS
Ka)XII0U BEJINYUHBI.

Pemiennie 3amady, CBSI3aHHBIX C OTHOIICHUEM, MPOMOPIHUOHAIBHOCTHIO
BEJIMYUH, MIPOIICHTAMU; PEIIEHHE OCHOBHBIX 3aJ1a4 Ha IpoOU U MPOIIECHTHI.

OueHka W TpUKUIKA, OKpyrieHue pesyibrata. CocraBieHue OYKBEHHBIX
BBIPKCHUH 110 YCIIOBUIO 3a/IaUH.

[IpencraBnenne MaHHBIX C TMOMOIIBID Tabmui u guarpamm. CtonOyaThie
JMarpaMMbl: YTEHUE U TTOCTpOoeHHEe. UTeHrne KPYTroBbIX TUarpaMM.

HarusaaHas reomerpust

Harnsgueie npencraBieHuss o (¢urypax Ha IJIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIyd, yroJi, JIOMaHasi, MHOTOYTOJIbHUK, YeTBIPEXYTOJbHUK, TPEYTOJbHUK,
OKPY>KHOCTb, KPYT.

B3anmHOe pacmonokeHue JBYX NPSIMBIX Ha ITUIOCKOCTH, TapajuielibHbIC
npsIMbIE, MEPHNEHIUKYJAPHbIE MpsiMble. V3MepeHue pacCTOSIHUN: MEXAY IBYMs
TOYKaMH, OT TOUKH J0 MPAMOM, IJIMHA MAPILIPYTa HA KBAIPATHOM CETKE.

N3mepenne M MOCTPOEHHE VYIJIOB C MOMOILIBIO TpaHCHOpTUpa. Bumel
TPEYTrOIbHUKOB: OCTPOYTOJIbHBIH, MPSIMOYTOJIBHBIH, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUI. YeThIpEXYTONbHUK, IPUMEPBI
YETBIPEXYTOJIBHUKOB. [IpAMOYyroibHUK, KBaApaT: UCIOIb30BAHUE CBOICTB CTOPOH,
yriaoB, auaroHanei. M3obOpakeHne reoMeTpuyeckux (Guryp Ha HEIMHOBAHHOU
OymMare C UCIOJIB30BAaHUEM LHUPKYJS, JMHEWKH, YrOJbHUKA, TPaHCIOPTHUPA.
[TocTpoeHus Ha KiieT4yaToi Oymare.

[lepumetp MHoOroyronpHuka. [loHsTHe TUIOMAAM (QUTYpPHI, EIUHUIIBI
n3Mepenus mwiomanau. [Ipubnmxénnoe nsmMepenue wionaan Guryp, B TOM 4uciie Ha
KkBajgpaTHO# ceTke. [IpubnmkénHoe M3MepeHue IMHBI OKPY>KHOCTH, IUIOIIAIH
Kpyra.

CummMmeTpusi: IeHTpalibHAsl, OCeBas U 3€pKalibHasi CAMMETPUHU.

[TocTpoeHue CUMMETPUIHBIX PUTYD.

Harnsnabie npeacTaBieHns 0 IPOCTPAHCTBEHHBIX (PUTYpax: mapajuieNenumne,
KyO, mpu3Ma, mHpaMuaa, KOHYC, NWIHHIAp, Mmap u cdepa. M3obOpaxeHue
MPOCTpaHCTBEHHBIX (Guryp. Ilpumepsl pa3BEPTOK MHOTOTPAaHHUKOB, LUJIUHApA U
konyca. Co3gaHue Mojeneil MpoCTPaHCTBEHHbIX (Uryp (M3 Oymaru, MpoBOJIOKH,
IJIACTUJIMHA U JPYTUX MaTEepUasoB).



[lonsitue oOBEMa, eauHUIBI U3MepeHuss o0béma. OO0BEM MPAMOYTOIHLHOTO
napajienenunena, Kyoa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpamMMmbl  y4eOHOro Kypca
«MareMaTuka» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HMCHOJb30BAaHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN Ipak/laHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIECHUH, YMEHHUIO BUJIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHMMAaHUEM MaTEeMaTHMYECKONM HayKu Kak cdepbl UeI0BEeUYeCKOi
NEATEeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUHY,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATHUA U OTAbIXa, peryspHas Quznyeckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPYXaloUIed cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

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

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] U JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocieacTBus, (OPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCaJbHbIE YUeOHbIe JeiicTBUSA

ba3oBble Joruueckue AecTBUA:
® BBISBISATh U XapaKTEPU30BaATh CYIECTBEHHbBIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIA  IMPU3HAK
KIaccuUKaIy, OCHOBaHUS NJis OOOOIICHWS W CpPaBHEHUS, KPUTECPUU
IPOBOAMMOTO aHAIIN3A;



BOCHPUHHMMATh, (HOpPMYJIUpOBaTh W  NPeoOpa3oBBIBaTh  CYXKICHHS:
yTBEPJUTEIbHbIE W OTPULATENbHbIC, €IMHUYHBIE, YacTHblE M 0OIIHe,
YCIIOBHBIE;

BBISBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeunss B (aKTax, [AaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEpUU ISl BHIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JienaTh BBIBOJBI C HCIONB30BAHUEM 3aKOHOB JIOTUKH, AENYKTUBHBIX U
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMATUUYECKUX YTBEPKIAEHUHU (NIPSAMBIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHHs, BBHIOMpATh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICI0BATEIbCKHH HHCTPYMEHT TO3HAHUS,
(GopMynupOBaTH BOIPOCH], (PHUKCUPYIOMINE MPOTUBOPEUYUE, MPOOIeMY,
CaMOCTOSITETTFHO ~yCTaHABIMBaTh HMCKOMOE U JaHHOe, (opMHpOBAThH
THIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO 00BhEKTa, 3aBUCHMOCTEH 0OBEKTOB MEKTY COOOM;
CaMOCTOSITEILHO (OPMYJIUPOBATH O0OOOIICHHS M BBIBOJBI IO pe3yJbTaTaMm
NPOBEACHHOTO HAOJIOICHUS, WCCIICIOBAHUsS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMPOIECCa, a TaKKe BBIIBUTATH
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBAaTh W WHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeAcCTaBieHHs HWHOOPMAIMM H WUTIOCTPUPOBATH
pernraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil W wux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HH(POpPMAIMK 10 KPUTEPHSIM, MPEITI0KCHHBIM
yauTeIeM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIPUHUMATHh U ()OPMYITHPOBATH CYKIECHUS B COOTBETCTBUU C YCIOBHSIMHU
U [eTSIMHA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHUS 10 XONy pPEUICHUS
3aJ1auyu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pE3yJIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI MO CYIIIECTBY OOCYKIAEMOUW TEMBI,
poOJIEMBI, pEelIaeMOl 3aJa4d, BBICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COTIOCTABIISATH CBOM CYXKICHUS C CY>KIECHUSIMH JIPYTUX YIACTHUKOB
auanora, OOHapy>KMBaTh Pa3U4YUe U CXOJICTBO IMO3UIUMNA, B KOPPEKTHOM
dbopme hopmMyIUpoBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

NIPEJICTABIISATh PE3YJIbTATHl PEIICHUS 3a/1a91, YKCIICPUMEHTA, UCCIICIOBAHNS,
IIPOEKTa, CAMOCTOSITEIIBHO BEIOMPATh (POPMAT BHICTYILICHUS C YIETOM 3a]1a4
NIPE3EHTAIMU U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh U MCTOJIb30BaTh MPEUMYINECTBA KOMAHIHON W WHANBUIYaJTIbHON
paboThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 1ICJIb COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATH OPTaHU3AIIMIO
COBMECTHOM pabOTBI, pachpeacyiaTh BHUIbI PabOT, JIOrOBapUBATHCA,
00CYXKIaTh MPOIECC W Pe3yibTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYINNOBBIX (opMax paboTel (0OCyXIeHUs, OOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOM JEWUCTBUA C JAPYTMMH WIEHAMH KOMAaHJIbI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOIIMNA TMPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IUIAH, aITOPUTM peIIeHUs 3adavd (WM ero
9acTh), BBIOMpATh CIOCOO pEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3ysbTaTa
pEILICHUsI MAaTEMATUYECKOW 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUN 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEILHOCTH MOCTABICHHOW LIEIH U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHUS WM HEJOCTHUKEHUS IIEIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B S5 kJjacce OOyYaromMiiCS TMOJYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

[ToHuMaTh ¥ MPaBUIIBLHO YIIOTPEOISITH TEPMUHBI, CBSI3aHHBIE C HATYPaJIbHBIMU
yuciaaMu, OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

CpaBHUBaTh W YNOPAJOYMUBATH HATypaJbHbIE YHC]IA, CPaBHUBATh B
MPOCTEUIINX CIydasiX OOBIKHOBEHHBIE APOOH, JECATUYHBIC IPOOH.

CoOTHOCUTH,  TOYKY Ha  KOOPJUHATHOW  (YHMCIIOBOWM) TpsIMON ¢
COOTBETCTBYIOIIUM €{ YMCIIOM M W300pa)kaTh HATypajibHbIE YMClia TOYKaAMU Ha
KOOPJIMHATHOM (YHUCIIOBOM) IIPSIMOIA.

Boeinonusate apudmernueckue JIEUCTBUS € HATypajdbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITyUasiX.

BrInoyiHATH NpOBEPKY, MPUKUJIKY PE3yIbTaTa BEIYUCICHUI.

OKpyraaTs HaTypajdbHbIC YHCIIA.

Pemenne TekcTOBBIX 3a1a4

Pemate TekcToBBIC 3ajauu apuPpMETHYECKUM CIOCOOOM U C IOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, copepkamuye 3aBUCUMOCTH, CBSI3bIBAIOLINAE BEIUYMHBI:
CKOpPOCTb, BPEMsI, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3aUCH, CXEMbI, TAOJIUIIbI, 0003HAYESHUS [IPU PEILICHUH
3a7a4.

[Tonp30BaTbCsd OCHOBHBIMM  €IMHMLAMHU MU3MEPEHHMs: ILEHBI, MAacCChl,
pacCTOsIHUSA, BPEMEHM, CKOPOCTH, BBIPAXKaThb OJHU €IUHUIIBI BEJIWYMHBI 4epes
IpyTHeE.

W3BnekaTh, aHANIM3UPOBATh, OLICHUBATh MHGOPMAIIMIO, MPEACTABICHHYIO B
TabJnIle, Ha CTOIOYATOMN quarpaMMe, HHTEPIIPETHPOBATH MPEICTaBICHHBIC TaHHBIC,
WCIOJIb30BATH JAHHBIC MPU PEIICHUHN 3a/1a4.

HarasigHasi reomerpust

[Tonp30BaThCs r€OMETPUUECKUMU MOHIATUAMU: TOUYKA, PsIMasi, OTPE30K, JIyY,
YI0JI, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTH NpUMEpPbl OOBEKTOB OKPYXKAIOIIEr0 MHUpA, HUMEKOUUX (opMy
M3YYCHHBIX TEOMETPUIECCKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTUIO, CBSI3AHHYIO C YIJaMH: BEPIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMHU: yTOJ, BEPUIMHA, CTOPOHA, JAWArOHaNb, C OKPYXHOCTBIO:
pagnyc, 1nameTp, UEHTP.

N300paxaTh u3yuyeHHbIE TeOMeTphueckue (Urypsl Ha HEIMHOBAHHOW U
KJIETYATON Oymare ¢ MOMOILBIO IIUPKYIIS U TUHEHKH.



Haxonuth nuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTh 33JaHHOTO
panuyca.

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

Boluncnare mepumerp W IUIONIAAL KBajpaTa, NPsSMOYrojibHUKa, (Uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM uucie (Quryp, m3o0paxEHHBIX Ha
KJIeTYaTOM Oymare.

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

Pacno3naBath mapaienenunen, KyO, HCHOJb30BaThb TEPMUHOJIOTHIO:
BepIInMHa, peOpo, TpaHb, U3MEPEHUS, HAXOJUTh H3MEPEHUs Mapajiiesienunesa,
KyOa.

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

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

K koHmy oOyuenuss B 6 kJjacce OOyYalOMMICS TMOJTYyYUT CICAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

3HaTh U MOHMMAaTh TEPMHHBI, CBA3AHHBIE C PA3JUYHBIMU BHJIAMHU YUCET U
croco0amMu UX 3alMcH, NEPEXOAUTh (€CIIH 3TO BO3MOXKHO) OT OJHOM (OpMBI 3amucu
YHUCIia K IPYromu.

CpaBHUBATH U YHOPSAIOYUBATH II€JIBIC YHMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimoniHaTh, codyeTas yCTHbIE M NHCbMEHHBbIE NPUEMBI, apudMeTHueckue
JIEUCTBUS C HATYPAIBHBIMU U LEJIBIMUA YUCIaMU, OOBIKHOBEHHBIMH U JIECATUYHBIMH
JIPOOSIMU, TIOJIOKUTEIBHBIMU U OTPUIIATEILHBIMH YHCIIAMHU.

BrruncnsaTe 3Ha4€HUs YUCTIOBBIX BBIPAXKEHU, BBITIOJIHATH IPUKUJIKY U OLIEHKY
pe3ysbTaTa BBIUYMCICHUH, BBITIONHATH MPEOOpa30BaHMs YHCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUI.

CoOTHOCUTh TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIMM €M
YUCJIOM M HM300pa)kaTh 4YKCJIA TOYKAMH Ha KOOPAMHATHOW MpAMOM, HaXOAHUTh
MOJIyJIb YUCJIA.

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

OkpyrasTh LENble Ynciia W JECATUYHBIC NPOoOH, HAXOIWUTh MPUOIMKEHUS
YUCElL.

YucaoBbie 1 0yKBEeHHbIEC BHIPAKEHUSI



[Tonumats ¥ ynotTpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3aIMMCHIO0 CTEMIEHU YMCIIa,
HaXOJIUTh KBaJpaT U KyO 4MCIia, BBIYUCISATH 3HAUYECHUS YHMCIIOBBIX BBIPAXXKCHUH,
coAepKalIUX CTEIICHHU.

[Tonp30BaThCs MpU3HAKAMH JEIUMOCTH, PACKIIAIbIBaTh HATypalbHbIC YUCIIA
Ha MPOCTHIE MHOKHUTEIIHU.

[Tonbp3oBaThCcss MacITaboOM, COCTABIIATh MPOMOPIIUU U OTHOIIICHHUS.

Ncnonw3oBaTh OYKBBI 1711 0003HAYEHUST YUCEN MPHU 3aMUCH MATEMaTUYECKHUX
BBIpaKEHUM, COCTABIIThH OYKBEHHBIC BhIpAXKEHUSI U ()OPMYJIbI, HAXOIUTh 3HAUYCHUS
OYKBEHHBIX  BBIPAXXEHUW, OCYIICCTBISASI HEOOXOAUMBIE  TOJCTAHOBKH U
npeoOpa3zoBaHusl.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TeKCTOBBIX 3a1a4

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETUUECKUM CITOCOOOM.

PemaTe 3a/1auu, CBSI3aHHBIE C OTHOIIEHUEM, MPONOPIUOHAIBHOCTHIO BEJIMYHMH,
IPOIICHTaMHU, PeliaTh TPH OCHOBHBIC 3aJ1aud Ha IPOOH M MPOIICHTHI.

Pemates 3agaum, copepxkanide 3aBUCHMOCTH, CBS3bIBAIOIIUE BEJIUYUHBIL:
CKOpOCTb, BpeMsH, paccTosiHue, 1ICHA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOAUTEILHOCTh, BpeMsi, 00BEM pabOThl, HCHOJB3Ys apuPMETHUCCKUEC
NEUCTBHS,  OLIEHKY, [MPUKHIKY, TI0JIb30BAaThCsl  €OUHHUIAMU  HU3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CoctaBisaTh OYKBEHHBIE BBIPAKEHUS MO YCIOBHIO 33/1a4H.

W3Bnekaty uHGOpMaNMIO, MNPEACTaBICHHYIO B TaOiuIax, Ha JWHEWHOM,
CTONOYATON WM KPYTroBOM JuarpamMmax, HHTEPIPETHPOBATH MPECTaBICHHBIC
JAHHBIE, UCIIOJIb30BATh TAHHBIC MPU PEILICHUU 3a]1a4.

[IpencraBnare HHPOPMALMIO ¢ TTOMOIIBIO TAOJUII, IUHEHHOW U CTONOYATON
Iarpamm.

Harnsignas reomerpust

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

N300paxkath ¢ TIOMOUIBIO IUPKYJNA, JUHEHKH, TpPAaHCIOPTHpa Ha
HEJIMHOBAHHOMW M KJIETYATON Oymare u3y4eHHbIC TUIOCKHE TeOMETpUIECKre QUTYPHI
1 KOH(UTypalu, CAMMETPUIHBIC (DUTYPHI.

[Tonbp30BaThCS TEOMETPUUECKUMHU MMOHATHSIMU: PABEHCTBO (PUTYP, CHMMETPUSI,
HCNOJIB30BATh TEPMUHOJIOTHIO, CBSI3AHHYIO C CHMMETPUEH: OCb CUMMETPHUH, LIEHTP
CUMMETPUHU.

Haxonuth BEIWYMHBI yTIIOB U3MEPEHUEM C TOMOLIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBI 33JJaHHOM BEJIMYMHBI, MTOJB30BATHCS MPU PELICHUN 3a]1a4 rPagyCHON Mepou
YIJIOB, PaCIlO3HABATh HA YEPTEKAX OCTPBIN, NPSIMOM, Pa3BEPHYTHIM U TYIION YTJIBL.



Beluncnare JMHY JOMaHOM, NEPUMETP MHOTOYTOJIBHUKA, I0JIb30BATHCS
€IUHULIAMU U3MEPEHNS JUTMHBI, BBIPAKaTh OJTHU €IMHULIBI U3MEPEHUS IJIMHBI Yepes
IpyrHe.

Haxonute, ucnone3ys 4epTéxXHbIE NHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOYKH A0 NPSIMOM, IJIMHY IyTH HA KBAJAPATHOU CETKE.

Boruucnars  maomanas  Guryp, COCTaBIEHHBIX M3  MPSMOYTOJIbHUKOB,
MCIIOJIb30BaTh pa30MeHNe Ha MPSAMOYTOJIbHUKHY, HA paBHbIE (DUTYpBI, TOCTPaUBAHKE
110 TIPSIMOYTOJIBHUKA, ITOJb30BATHCS OCHOBHBIMM €IMHUIIAMH U3MEPEHHUS TUIOLIAH,
BBIPAXKATh OJTHHM €IMHULBI U3MEPEHHUS TUIOIAIA YEPE3 IPYTHE.

Pacrio3HaBaTh Ha MOJAENSAX U U300PAKEHUSIX MUPAMHUAY, KOHYC, LHJIUHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N300paxkath Ha KileTyaTol Oymare nNpsIMOYTOJIbHBIN Mapajieaenunes.

Boruucnsars 00bEM IpsIMOYTOJIbHOTO Napaienenunena, Kyoa, mojab30BaThCs
OCHOBHBIMU €AMHUIIAMU U3MEpEHUs 00bEMa;

Pemate HecnoXHblE 3a7aul Ha HAXOXKJICHHE T'€OMETPUYECKUX BEIMYUH B
NPaKTUYECKUX CUTYALUsX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Harypanbsubie uncna. [lelictBus ¢ bubmmoreka [{OK
1 44 1
HaTypaJbHBIMU YUCIIAMHU https://m.edsoo.ru/7f4131ce
9 Harnsaanas reomerpus. Jluauum Ha 12 5 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
3 OObIKHOBEHHbIC APOOH 62 ! https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
4 Harnsanas reomerpus. MHOTOYTOJIbHUKH 10 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
> Jlecamianiie podH 47 ! https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpus. Tena u purypsr B 9 1 bubmuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
! Tostopenne n 06odmenne 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 204 5 4

I[TPOTPAMME



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

6 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM udpoBbie
Ne i/ pasi Kourpoububie | IlpakTHyeckue (1pp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThl padoTsbI
pecypchl
bu6mmoreka [{OK
! Harypanbibie acia 38 2 https://m.edso0.ru/7f414736
9 Harnsanas reomerpus. [Ipsmeie Ha v bubnuoreka [JOK
TTOCKOCTH https://m.edso0.ru/7f414736
bu6moreka [IOK
3 Jlpotu 4 ! 1 https://m.edso0.ru/7f414736
bu6moreka [IOK
4 Harnsanas reomerpus. CuMmmeTpust 6 1 https://m.edsoo.ru/7f414736
bu6moreka [IOK
> Beipaxerus ¢ Oyksamu 0 https://m.edsoo.ru/7f414736
5 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubmuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
7 [TonoxxutenbHbIE M OTPUIIATEIBHBIC YHCTIA 50 1 https://m.edso.ru/7f414736
bubmuoreka [JOK
8 lpencrapierue AaHHbIX 6 . https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bubnuorexa [JOK
MPOCTPAHCTBE https://m.edso0.ru/7f414736
10 [ToBTOpeHnue, 06061IeHNE, 97 9 bu6mmoreka [JOK
cucTeMaTu3alusl https://m.edsoo0.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 204 7 5
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®EJIEPAJIBHSI PABOYASI IIPOI'PAMMA VYYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBIsSeTCSs OAHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOILETO
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX JUCHUIUIMH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIs
OPOJOJKEHUST 00pa30BaHuUs U B MOBCETHEBHOM XKU3HU. PazBuTue y oOyvaronmxcs
HAy4YHBIX MPEACTABICHUM O TMPOUCXOXKICHUM U CYIIHOCTH anredpanyecKkux
abcTpakimii, cnoco0e OTpaKeHUs MaTeMaTUYECKON HayKOM SIBJICHHUM W MPOIIECCOB
B NpUpOJie U OOIIECTBE, POJM MaTeMaTHUYECKOro MOJEIHUPOBaHUS B HAYYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JIJISl alalTallii B COBPEMEHHOM IH(ppoBOM
obmectBe. M3ydyenue anreOpbl oOecreyumBaeT pa3BUTHE YMEHUS HaOIIOAATh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICWCTBHS W BBIBOJFI,
bopMynupoBaTh yTBepkIeHUA. OCBOCHHE Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOI0 MBIIUIEHUS OOYYaloIUXCs: OHUM HCHOJB3YIOT JAEIyKTHBHBIE U
MHIYKTUBHBIE PacCy’KIeHUsI, 0000IIeHNe U KOHKPETH3aluIo, a0CTparupoBaHue U
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITETIbHOW ~ JIESTEIbHOCTH O0YyYarolMXcs, IO3TOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 SBISETCs pealn3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yUeHusl.

B cTtpykType nporpamMmmsl yaeOHOTO Kypca «Anredpay Jj1si OCHOBHOTO OOIIETO
00pa30BaHMUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOJANYECKUE JIMHUU:
«Yucna ¥ BBIYUCIEHUN», «ANreOpandeckue BBIPAXKEHUA», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkuun». Kaxpas Hu3 3TUX coaepKaTelbHO-METOAUYECKUX
JUMHUNA pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIEHUCTBYS €
ApPYTUMHU €ro JuHUsAMU. B Xxome wu3ydeHuss ydyeOHOro kKypca OOy4arouiumcs
MPUXOJUTCS JOTMUECKH PACCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesiax
MaTeMaTHYECKOro 00pa30BaHUs U CIIOCOOCTBYIONIME OBJIAICHHUIO O0YUYaIOITUMUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaThdeckoro s3bika. CopaepkaTreabHOH |
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIuXcs
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BATHCSA AITOPUTMaMHU, a



TaK)Xe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCEIHEBHOM
®U3HU. Pa3BuTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O 0OIIETro 0oOpa3oBaHUs
CBA3aHO C pAalMOHAIBHBIMM M UPPALMOHAIBHBIMH YHCIAMHU, (POPMUPOBAHHEM
IIPEACTABICHNUN O AEMCTBUTEIBHOM YUCIIE. 3aBEPLUICHNE OCBOCHUS YU CIOBOW JINHUHU
OTHECEHO K CpeHeEMY 00I1eMy 00pa30BaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYaIOLIUXCS
MaTeMaTUYecKOro arrmnapara, HeoOXOJAMMOIro /Jisi pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOurero oOpazoBaHus y4eOHBIN MaTepua TPYNIUPYETCS BOKPYT PALlMOHAIBHBIX
BbIpaKEHUU. Anredpa IEMOHCTpPUPYET 3HAYEHUE MaTeMaTHKW Kak s3bIKa IS
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TMPOLECCOB U  SBJICHUU
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKKe JalibHENIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHHSI, HEOOXOAMMOT0, B YACTHOCTH, /I OCBOEHUS Kypca
MHPOpPMATUKK, U  OBJIAJICHUE  HABBIKAMHU  JIEAYKTUBHBIX  PACCYXICHHI.
[IpeoGpa3zoBanne CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHMS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copeprxanve QyHKIIMOHAIBHO-TpaUUecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKIMSIX KaK BaKHEHIIed MaTeMaTHYeCKON MOJeiu
JUTSL ONTMCAHUS ¥ KCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U SABJIICHUN B IPUPOJIE U
oOmrecte. M3yuenue marepuaia crmocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCS YMEHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIE CPEJCTBA S3bIKa MaTEeMaTUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
IPEICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUHN [TUBWIN3AINHI U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIOIIME OCHOBHBIE Pa3/eiibl COIACPIKAHUS:
«Yucna # BBIUKCICHUS», «ANreOpandeckue BBIPAXKEHUS», «YpaBHEHUA W
HEPaBEHCTBaY, «DyHKIIUNY.

Ha uzydenue yue6HOTO Kypca «Anredpa» otBoautcs 306 gacos: B 7 kiacce —
136 yaca (4 yaca B Henento), B 8 kiacce — 136 yaca (4 yaca B Hezeno), B 9 kiacce
— 136 yaca (4 yaca B HEZIEIIO).

COJEP) KAHUE OBYUEHMUSA
7 KJIACC
Yuciaa v BBIYUCTIEHUS

JIpoOu OOBIKHOBEHHBIE W JIECSITUYHBIC, MEPEX0] OT OAHON (POopMbI 3amucu
npobeit k apyroi. IloHsATHe palMoOHAIBHOTO YHCJA, 3aluCh, CpPaBHEHUE,



YOOPSIIOUMBAHUE  pallMOHAIBHBIX  4uceNl. ApudmeTHdyeckue JEUCTBUS €
palMOHANBHBIMH YuciIaMu. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
JpoOHu.

CreneHb C HaTypaJbHBIM [IOKa3aTEJNEM: OIpejaesieHne, MNpeoOpa3oBaHue
BBIpQXEHUN HA OCHOBE OMPEACIICHUS, 3alUCh O0JIbIINUX uncell. [IpoleHTsl, 3anuch
MPOIICHTOB B BHUJE ApoOU U ApOoOU B BUAE MPOILICHTOB. TpU OCHOBHBIC 3aJja4yu Ha
MIPOLCHTHI, PEIICHUE 3a7]a4 U3 PealbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIOKEHUE HAa  MHOXUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjie TipsMas W oOparHas
MPONOPIIMOHATIEHOCTH.

AJire0panyvecKue BbIPaKeHU s

[TepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C IEpEMEHHOM. JlomycTuMble
3Ha4YeHUs nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BU/JIE
dbopmynsl. Beraucnenus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKESHHM,
TOXKJICCTBEHHO paBHBIC BBIpaKEHUS, TIpaBWIa NpeoOpa3oBaHUsS CyMM U
IIPOU3BEJICHHM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEJACHUS MOJOOHBIX CIaracMbiX.

CBoiiCTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OpnHowieHbl U MHOTOWIeHbl. CteneHb MHOroueHa. CloKeHHe, BBIUYMTaHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOTO YMHOKEHUS: KBaAPAT CYMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IMpaBUja NPeoOpa3oBaHUs ypaBHEHHS,
PaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOE ypaBHEHME C OJHOW IIEPEMEHHOM, YHCIIO KOPHEH JIMHEWHOIO
ypaBHEHUS, PEIICHUE TUHEUHBIX ypaBHeHUN. CocTaBIeHUE YpaBHEHUM IO YCIOBUIO
3aga4u. Pelienue TeKCTOBBIX 3a4a4 C IIOMOLIBI0 YPABHEHUM.

JluneitHOE ypaBHEHHE C IByMs MEpEeMEHHBIMH U ero rpaduk. Cucrema IBYX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PemieHune cucrem ypaBHEHHM
CIIoco0OM MOACTaHOBKH. [IpuMepsI peneHnst TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CHCTEM
YPAaBHEHHUM.

DyHKIUHA

Koopannara Touku Ha npssmoi. YuciioBble MPpOMEKYTKU. PaccTosHue Mexay
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[TpsimoyronbHas cuctema koopamaat, ocu OX m Oy. AbGcuucca u opauHaTa
TOYKHM Ha KOOPAWHATHOU TutockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMYIIaMHu.
Urtenue rpadukoB peanbHbix 3aBUucuMocTteil. [louarue pyukiuu. I'padux pyHkuuu.



CpoiictBa (pynkumii. JIluneitnas Qynkuus, e€ rpaduk. I'paduk dpyHkuuum y = [x|.
I'padprueckoe penieHue JMHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KUIIACC

Yuciaa v BbIYMCICHUS

KBagpatueiii kopenb u3 uucia. [loHsTue 00 uUppalMOHAIBHOM 4YHUCIHE.
JlecaTuunble TPUOIMKEHUST UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEW U WX MPUMEHEHHUE K IPE0Opa30BaHUIO YUCIOBBIX BhHIPAKEHUN
Y BBIYMCJICHUSIM. [[eMICTBUTEIIbHBIC YHCIIA.

CreneHb C ENbIM MoKa3zaTeneM U e€ cBorcTBa. CTaHIapTHAS 3allKMCh YKCIa.

AJire0panyvecKue BbIpasKeHU s

KBanparthblil TpEXUsieH, pa3ioKeHUE KBAPATHOIO TPEXUIECHA HA MHOXHUTEH.

AnrebGpandeckass npoOb. OCHOBHOE CBOMCTBO anredpandeckoil apolwu.
Cnoxenue, BbIYMTAHUE, YMHOXKEHHUE, [IeJIeHHE aireOpandeckux Jpooeit.
PanrionanbHbIe BRIpAXKECHHS U UX TIPeoOpa3OBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpaTHoe ypaBHeHuE, hopMyia KOpHEH KBaJIpaTHOTO ypaBHeHHs. TeopeMa
Buera. Pemenue ypaBHEHMH, CBOIAIIMXCS K JIMHEWHBIM W KBaJIpPaTHBIM.
[Ipocreiinue ApoOHO-paIIMOHATILHBIE YPABHEHHUS.

I'paduueckas mHTEpHpeTanvs ypaBHEHUN C ABYMsI EPEMEHHBIMU M CHUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs I€peMEHHbIMH. lIpuMepbl penieHus CHucTeEM
HEJIMHENWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3a/1a4 anreOpandyecKuM CriocoOoMm.

YuciioBele HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucrteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIUMN

[Tonstue pynkiuu. OOIACTh ONPEACICHNUS 1 MHOKECTBO 3HAYCHUH (PYHKITUH.
CriocoOsbI 3amanus QyHKIIHMA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHA, OTPAXKAIOMIUX peaTbHbIE MPOIECCHI.

OYHKIMY, OMUCHIBAIONIME TPSIMYI0 © OOpaTHYI MPOMOPIHOHATHHBIC
3aBHCHMOCTH, X rpaduxn. @yukunn Y = X2, y = x3, y = \x, y=|x|. ['paduueckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yuciaa 1 BLIYUCIEHUS



PanyonanbHble 4Kclia, UppalOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JecATUYHbIE 1poOou. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, JEHCTBUTEIIHHBIC YUCIA
KaKk OECKOHEUHbIE JECATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JEUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIbHOCTh IPOLIECCOB B
OKpPY’KaroIIEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh NMpUOInxkeHus. OKpyrieHue
yucen. IIpuknaka u olieHKa pe3yJbTaTOB BEIYUCICHHIA.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOSIIIMXCS K TUHEUHBIM.

KBanpartHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOASIIIUXCS K KBaAPaTHBIM.
buksanparHoe ypaBHeHue. [IpuMmepsl pelieHus ypaBHEHUN TPETbEU U 4YETBEPTOMU
CTEINEHEN pa3IOKEHUEM HAa MHOKHUTEIH.

Pemenue npoOHO-paliMOHANbHBIX YpaBHEHUW. PelieHune TEKCTOBBIX 3ajad
anredpanvyeckiuM METOJIOM.

VYpaBHeHHE C JIBYMs MEPEMEHHBIMU U €ro rpaduk. PermeHue cuctem ABYX
JIMHEMHBIX YPABHEHUH C ABYMs IIEpEMEHHBIMU. Pellienue cucrteM IByX ypaBHEHHU,
OJIHO M3 KOTOpPHIX JHMHEHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIIpEeTalysl CUCTEMBbl YPAaBHEHUH C IBYMSI [IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nUHEWHBIX HEPABEHCTB C OJHOW MEpEeMEHHOW. PemieHuwe cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBaJapaTHble HEpaBEHCTBA.
I'paduueckas wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKIUMN

KBagpatnunas ¢ynkuusa, e€ rpaduxk u cBoiicTBa. [lapabGomna, KoOpauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MapabOIIbI.

Ipaduxu pynxmmit: y =kx, y=kx +b, y =k/x, y=x3, y = Vx, y = [x| 1 ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U NPOrpeccHu

[lonsiTHe YMCTOBOM TMOCIENOBATENBHOCTH. 3alaHUE TOCIIEI0BATEbHOCTH
peKyppeHTHO# dopMynon u hopmysoit N-To YieHa.

Apudmernyeckas W reomerpuueckas mporpeccur. dopmynsl N-TO wieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.



N300pakeHne WIEHOB apu(PMETUUYECKOM U TEOMETPUYECKOW MpPOrpeccuid
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTrO Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaT€MaTUKOB M POCCHICKOM MAaTE€MAaTHYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN Ipak/laHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, PACCYKICHHUM, YMEHHIO BHUIETbH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMH HaBBIKAMH MCCIIEOBATEIbCKOMN
NEeSATENbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (310pOBOE  MUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIed cpe/ibl, MJIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIOIMIUMCS YCJOBHSAM COUMAJIBHOW M MPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] U JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocieacTBus, (OPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:
® BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHICCKUX
OOBEKTOB, TOHSATHUN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATUH, YCTAHABIWBATH  CYIIECTBEHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHbIE W OTpPULATENIbHbIC, €IMHUYHBIE, YacTHbIE M 0OIIHe,
YCIIOBHBIE;

BBISIBISITh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOMIOACHUSX W YTBEPKACHUSIX,
npeagaratb KpUTEPUU JUIsl BbISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHNH;
JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHJYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIOYECHNUN 110 aHAJIOTUU;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TPSAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (PAKTOB, BBICTpAaUBATH aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpAaTh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT IO3HAHMS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHPYIONIMNE TMPOTHBOpPEUHE, MpodiieMy,
CaMOCTOSITETTFHO yCTaHABIMBaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEILHO COCTaBIICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE IO YCTAHOBIICHUIO 0COOCHHOCTEH
MaTEeMaTHYECKOTO 00BEKTA, 3aBUCHMOCTEH 0OBEKTOB MEKY COOOM;
CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIECHHS M BBIBOJIBI IO pE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIIBUTaTh
IIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JuarpaMMaMi, WHOW TpapuKkod ©u Ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTH WHOOPMAIMN TIO0 KPHUTEPUSM, TMPEIOKECHHBIM
yauTeIeM Win cPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCTIIPUHUMATH U (HOPMYTUPOBATH CYXKACHHUSI B COOTBETCTBUU C YCIOBHUSIMU
1 TeJIIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX W MHCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIy PEIICHUS
3aJ1auyu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pE3ysIbTaT;

B X0JI¢ 00CYXICHHS 33a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, peIacMoi 3a7a4r, BHICKa3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHUS C CYXKICHUSIMH JPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUS, TIPOEKTA, CAMOCTOSTEIIBHO BBIOUPATh (POPMAT BBICTYIUICHUS
¢ yu€ToM 3aja4 NMPE3CHTAINA U OCOOCHHOCTEH ayIuTOpUH;

MIOHMMATh U UCITOJIB30BaTh MPEUMYIIIECTBA KOMAHTHON ¥ MHIUBUTyaJIbHON
paboThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 11€JIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeaeisaTh BHUABI padOT, JIOrOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNoOBBIX (opmax paboTel (0OCYyXaeHHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JPYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJAMHHMPOBATH CBOM JACHCTBUS C JAPYTMMHU 4WIEHAMU KOMAaHJIbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, aJITOPUTM PELICHUS 3a1a4yu (WIu €ro
4acTh), BBIOUpaATh CIOCOO pelIeHUsI ¢ y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIecca U Pe3ylibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 33/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJIEHHBIX OLIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IESITEILHOCTH OCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEIOCTHXKECHUS 1ETH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce oOydYarollUiiCsl TOMYYUT CIIEIYIOIINE
MIPEIMETHBIE PE3yIbTATHI:

Yucia v BbIYMCICHUS

BeImoytHATh, coYeTas YCTHbIE M NHChbMEHHBIC MPUEMBI, apu(METHUECKHE
JEHCTBUS C PallMOHATIBLHBIMY YHCIaMHU.

HaxomuTe 3HA4YCHWS YHCIIOBBIX BBIPAKCHHHA, TMPUMEHSITh Pa3HOOOpa3HbIC
CIOCOOBI M TPUEMBI BBIUYMCIICHHUS 3HAYCHHWH JTPOOHBIX BBIPAXKCHUM, COJEPIKAIINX
OOBIKHOBEHHBIC U JICCITHYHBIC IPOOH.

[lepexoauTh OT OJHOW (HOPMBI 3aIMMCH YUCET K APYroi (mpeoOpa3oBHIBATH
JECATUIHYIO TPOOH B OOBIKHOBEHHYIO, OOBIKHOBECHHYIO B JCCATHYHYIO, B YACTHOCTH
B OECKOHEUHYIO JIECATUUHYIO IPOOB).

CpaBHUBATh M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCIIA.

OKpyrJTh yncna.

BBITIOJIHATE IPUKUAKY W OIEHKY pe3yjIbTaTa BBIYMCICHUN, OIEHKY 3HAYCHHM
YHUCJIOBBIX BBIPOKCHHH. BBIMONTHATH JEHCTBHS CO CTEHCHSAMU C HaTypaJTbHBIMH
MOKa3aTeIsIMHU.

[IpuMeHsATh TPU3HAKK IETUMOCTH, PA3NIOKEHHE HA MHOKHUTENIN HATypaIbHbIX
YHCEll.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 3aJ]a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYUH, MPOMOPIMOHATBHOCTBIO BEJIWYUH, MPOIEHTAMHU, HHTEPIPETUPOBATH
pE3yNbTAaThl pelIeHus 3a7a4 C Y4ETOM OrpaHHYEHHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuireOpanyeckue BbIpasKeHUs

Hcnonb3oBaTh alireOpanyeckyro TEPMUHOIOTHIO M CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOCHHS y4eOHOTO MaTepurara.

Haxonute 3HaueHWsT OyKBEHHBIX BBIPAKCHM TpPHU 3aJaHHBIX 3HAYCHHSIX
MEePEMEHHBIX.

BrimosHATh MpeoOpa3oBaHms MEIOTO BEIPAKEHUS] B MHOTOYJIEH TIPUBEICHUEM
MOIOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BeIoNHATS yMHOXKEHHE OJHOYJICHA Ha MHOTOYIEH W MHOTO4YJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIsATh Pa3IOKEHHE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHM 0OIIETO MHOXKUTEIS, TPYIITUPOBKU CIAraeMbIX, TPUMEHEHUS
dbopMyIT COKpaEHHOTO YMHOKECHHUS.

[TpumensaTs nmpeoOpa3oBaHusi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHBIX 33724
W3 MaTeMAaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON TIPAKTUKH.



Hcnonp30oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU IMOKA3aTEIAMMU IS
npeoOpa3oBaHus BhIPAKCHUI.

YpaBHEeHUA U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C ONHOM IIEPEMEHHOW, NPUMEHssA MpaBUIIa
Iepexoia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIIBHOMY emy. IIpoBepsTh, sBiIseTCs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PELICHNUN JTMHEHHBIX YPaBHEHU N U UX
CUCTEM.

[lonOupaTh mnpuMepsl MNap YUCEN, SBIAIOIMIMXCA pPEIICHUEM JMHEHHOTro
YpaBHEHUS C IBYMS EPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM TIOCKOCTHU TpaUK JIMHEWHOTO YpaBHEHUS C IBYMS
NEePEMEHHBIMHU, MOJIB3YACH TPapUKOM, IPUBOUTH MPUMEPHI PEIICHUST YPABHEHHUS.

Pemate cuctemsbl 1BYX JIMHEHHBIX YPABHEHUH C ABYMs MIEPEMEHHBIMU, B TOM
quciie rpaguyecKu.

CocTaBiAiTh M pelIaTh JHUHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH I10 YCIIOBUIO 33/1a4l, UHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJYYECHHBIA pe3yJIbTarT.

DyHKUUMA

N300pakaTh Ha KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAWHATAM, JIY4U, OTPE3KH, UHTEPBAJIbI, 3alIMChIBATh YUCIOBBIE IIPOMEKYTKH Ha
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TUHEHHBIX GyHKIUH. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh € TOMOIIBIO (QYHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LEHA, KOJIUYECTBO, CTOMMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[TorumaTe rpaduyeckuid cocod TMpEACTaBICHHUS W aHalnW3a WHOOpMAaIUH,
U3BJICKATh U MHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPaPUKOB peasbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYarOImMMICS TIIOJIYYHT CIICAYIOIIHAE
MIPEIMETHBIE PE3YIIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HavalbHBIE NPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
qyucen JJi1 CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJ[paTHbIE KOPHU, UCIIONB3Ysl MPU HEOOXOJAMMOCTH KAJIbKYJISTOP, BBIIOIHSATH



npeoOpa3oBaHus BBIPAXKEHUN, COJACPKAIIUX KBAJApPAaTHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEM.

Ncnonw3oBaTh 3anucu OOJBIIMX U MaJbIX YHUCEN C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt uncna 10.

AJire0panydecKue BbIpasKeHU s

[IpuMeHSATh, TMOHATHE CTENEHU C IeJbIM  IIOKa3aTeJIeM, BBIMOJIHATH
peoOpa3oBaHUs BRIPAKECHHM, COJIEPIKAITUX CTETICHHU C LIEJIBIM MTOKa3aTesIeM.

BhINOTHATH TOXKIECTBEHHBIE MPEOOPa30BaHUS PAIlMOHATBHBIX BRIPAXKEHUN HA
OCHOBE TIPaBUJI JEHCTBUM HAJ MHOTOWICHAMHU U aJIreOpandecKUMM APOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIECH HA MHOXKHUTEH.

[TpumensTh peoOdpa3zoBaHus BHIPAKESHUM SIS PEIICHUS Pa3IUYHBIX 3a7a4 U3
MaTEeMaTHKH, CMEXKHBIX TIPEJMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIC, KBaJpaTHbIC ypaBHEHUS M PallMOHAJIbHBIE YpaBHEHWS,
CBOJISIIITMECS K HUM, CUCTEMBI ABYX YPaBHEHHH C ABYMS TIEPEMECHHBIMH.

[IpoBOANTH TIpOCTEHIIINE HUCCIICIOBAHUSI YPABHEHUM M CUCTEM YpPaBHCHUH, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, HMEET
JU ypaBHCHUE WIM CHCTeMa YPaBHEHHU pEIICHMs, €CIM UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoanTh OT clOBECHON (GOPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJIENTd C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3yibTart.

[IpuMeHsTH CBOMCTBA YHNCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJTHON MEPEMEHHON U UX CHCTEMBI, J1aBaTh rpaUIeCcKyIo
WLUTIOCTPAIIMIO MHOXKECTBA PEIICHUN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUMA

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMSI), ONPEACNITh 3HaueHHE (YHKIHUH IO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku dJaeMeHTapHBIX QYHKIIUN BUIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, ONIHCHIBAT CBOJCTBA YNCIOBON QYHKIIHH
o e€ rpaduky.

K koniy oOydenus B 9 kjacce 0OydYarOUIUMCS TMOJYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOUYMBATH PALlMOHATILHBIEC U UPPAI[MOHATIbHBIE YHCIIA.

Boinonusats apudmeTnueckue 1elCTBUS C palliOHATbHBIMU YHCIIAMU, COYETas
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIIOIHATH BBIUUCICHHS C HUPpalMOHATbHBIMU
YHUCJIaMHU.



Haxonuts 3HaueHus CTENEHEN ¢ LEJIBIMU [TOKA3ATENAMU U KOPHEHN, BBIYUCIIATD
3HAYCHUSI YUCIIOBBIX BBIPAKECHUN.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemarts nuHENHBIE U KBaAPATHBIE YPABHEHUS, YPABHEHUS, CBOISAILIMECS K HUM,
MpocTeime ApoOHO-pAIIMOHAIBHBIC YPABHEHUS.

Pemate cuctembl ABYX JHMHEHMHBIX YpPaBHEHUM C JABYMS NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpanyecKuM CHOCOOOM C  MOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHCHUE WIIM CUCTEMA YPABHEHUW PEIIEHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacIoioKeHHe Ha KOOPAMHATHOM MJI0CKOCTH IpadukoB GyHKIMA Buaa: Y = kX, y =
kx + b,y = kix,y =ax2 + bx + ¢, y = X3, y =%, y = |X|, B 3aBHCHMOCTH OT 3HAUCHHiT
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YmncioBbIE MOCTEA0BATEIbHOCTH M MPOrPeccun

PacrioznaBaTh apuMeTHUECKYI0 U TEOMETPHUECKYIO TPOTPECCHH TTPH PA3HBIX
crnoco0ax 3a1aHusl.

BBIMONHATS  BBIYHCIICGHUS C  HWCIOJB30BaHWEM (OpPMYyT n-ro 4ieHa
apupMeTHIECKON U TEOMETPUUECKON MPOrpecCuid, CyMMBbI IEPBIX N YICHOB.

N300paxath uYjeHbl MOCIEIOBATENIBHOCTH TOYKAMU HAa KOOPJAUHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeUUCICHUS. PalnoHanbpHbIe 16 3 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bubmmoreka [{OK
2 Koopmunarer u rpaduicu. Gynxiin 24 ! https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 AZTeOpaMeCKue BhpLKCHNA 4l ! https://m.edso0.ru/7f415b90
bu6moreka [IOK
4 YPaBHCHHS H HCPABCHCTBA 1 ! https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tostoperne n 06odmenne 14 ! https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IT1O 136 7 0

I[TPOTPAMME



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

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM u@poBbie
Ne i/ pasi Konrpoasubie | IIpakTHyeckue (1pp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 [ToBTOpEeHue Kypca 7 kiacca 9 1
2 Anrebpandeckue BbIpaKEHHUSL. 99 1 bubnuorexa [JOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
bubmmoreka [{OK
3 Uucna u Beiunciienus. KBagparHueie KOpHU 20 1 httos://m. edsoo.ru/7f417af8
4 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 19 1 bubmuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
5 AnrebpandecKkue BbIpaKeHHUsL. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [IOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 13 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKUKH. OCHOBHBIC OHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyrKim. uciossie dynximy o https://m.edsoo.ru/7f417af8
10 Yucna v Beruncienus. CTeneHsp ¢ 1ebiM 7 bubnuoreka [JOK
rokasaTesiemM https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
1 Tostopenne u 06odmenne 14 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 136 8 0

I[TPOTPAMME



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

9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrpoiasbubie | IlpakTHyeckue (1pp )
NMPOrpaMmblI Bcero oOpa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08
bu6moreka [IOK
2 Pynkunn 21 ! https://m.edso0.ru/7f419d08
3 YpaBHEHUs M HEPABEHCTBA. Y PAaBHEHUS C 23 1 bubnuotexa [JOK
OJHOU MEPEMEHHOM https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 20 1 https://m.edsoo.ru/7f419d08
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuoreka [IOK
ypaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YwucnoBbie MOCIEI0BATEILHOCTH 19 1 https://m. edsoo.ru/7f419d08
- [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 30 1 bu6mmoreka [JOK
3HaHUUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

HOACHUTEJIBHAS 3AIIMCKA

['eomeTpusi kak OJMH W3 OCHOBHBIX PAa3/EiOB IIKOJbHOM MAaTEMAaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOIIEHWA W B3aUMHOE PACIOJNOXKEHHE, OINUPAETCS HAa  JIOTUYECKYIO,
JIOKA3aTeNIbHYI0 JIMHUIO. [IEeHHOCTh M3yde€HUsS T€OMETPUM HA YPOBHE OCHOBHOIO
o01iero oOpa3oBaHuUs 3aKJIIOYACTCS B TOM, YTO OOYYAIOIIMICS YYUTCS TTPOBOJIUTH
JI0OKA3aTeNIbHBIE PACCYXJACHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS, JOKA3bIBaTh
VUCTUHHBIE YTBEPXKJCHUS M CTPOUTh KOHTPHOPUMEPHI K JIOXKHBIM, MNPOBOJIUTH
pacCyKJIeHUsI «OT NPOTUBHOTO», OTJIMYaTh CBOWCTBA OT MPU3HAKOB,
dbopmynUpoBaTh OOpPATHBIC YTBEPKICHHUS.

[lenbto U3y4YeHUs] TEOMETPUU SIBISIETCS MCMOJIb30BaHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUM KaK MaTEeMaTUYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanpHOM  ku3HU.  OOydarmuiics  JODKEH  HAyYUThCA  OMPEICIIUTH
TEOMETPUUECKYIO0 (PUTYPY, OMKUCATh CIOBAMH JaHHBIN YEPTEK WM PUCYHOK, HAUTH
oAb  3€MEIBHOrO0  ydYacTKa,  pacCcyuTarb  HEOOXOAUMYIO  JUTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl Trapaxka JJisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU TE€OMETPHUMU.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMiiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH pPEalbHBIX IKU3HEHHBIX CUTyallud, HPOBOJUTH
BBIYHCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIYYEHHOI'O pe3yJbTaTa.

Baxxno nmoguépkuBaTh CBSI3U T€OMETPHUH C APYTHUMH Y4€OHBIMU MPEAMETaMHU,
MOTHBHUPOBATh HCIOJIb30BATh OINPEACICHUS TE€OMETPUYECKUX (PUTYDP U TOHSITHH,
JEMOHCTPUPOBATH NMPUMEHEHUE TIOJYYCHHBIX YMEHUN B (PU3MKE U TEXHUKE. DTH
CBs3M HaumOoiee sipko BUAHBI B TeMax «Bekrtope», «TpuronHomerpuueckue
COOTHOIICHU», «Metoa koopauHa» u «Teopema [Tudaropay.

VYueOHbii Kypc «l'eoMeTpus» BKIOYACT CICAYIOIIHNE OCHOBHBIC Pa3Jeibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M UX CBoOWCTBay, «M3mepenwue
F€OMETPUUYECKAX  BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IUIOCKOCTH,
«BexTopsiy», «JIBuxkeHus miockoctn, «IIpeodpazoBanus mog00us».

Ha u3zyuenue yuebHoro kypca «l'eometpusi» oTBoguTcs 238 4acoB: B 7 Kiacce
— 68 yacoB (2 yaca B Hezento), B 8 kiacce — 102 yaca (3 yaca B Hegento), B 9 kiacce
— 68 yacoB (2 Jaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonaTus reomerpun. Touka, npsimMas, OTpe30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble W CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

CummeTtpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBoi cumMeTpuu. [Ipumepsl
CUMMETPHUH B OKPYIKAOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CBoiicTBa M TMpU3HAKK pPaBHOOENPEHHOTO TpeyrojbHuka. [lpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYroJIbHUKA, IPOBEAEHHON K runorenyse. [Ipusnaku paBeHCTBa IPAMOYTOJIbHBIX
TPEYroJbHUKOB. [IpsSMOYTONBHBINA TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbLIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

['eomeTpuueckoe Mecto TouYeK. buccektpuca yriia ©W  CEepeIMHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUameTp, HuX CBoMcTBa. B3anmHoe
PACIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OKpyXHOCTb, BIIMCaHHasg B Yyroi. BnucaHHas ©W oNMCaHHAasg OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHbie
Clly4yad MapajuiesiorpaMMoB (IPSMOYTOJbBHUK, pOMO, KBajpaT), UX MPU3HAKU U
coictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpanenusi.

Meton yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TeopeMa O NPOMOPLUHOHAIBHBIX OTPE3KaX.

CpenHue nvHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.



[lonobue TtpeyronbHUKOB, KO3(p¢duuueHt mnoaodus. Ilpuznaku nogoous
TpeyrojdbHUKOB. [IpruMeHeHne nogo0us npu peleHny NpakTUYeCKUX 3a1ad.

CpoiicTBa miomaaeid reoMerpuueckux ¢uryp. Dopmynbl 18 IUIOULIAAH
TpEeyrojibHUKa, MNapajuiesiorpaMma, pomoba u Tpaneuud. OTHOLIEHHE IUIOLIaaeH
MOJ00HBIX GUryp.

Breruncnenue miomaneni TpeyroabHUKOB U MHOTOYI'OJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu pemenun
NPaKTUYECKUX 3a]a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrila IPsIMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUroHOMETpUYeCKHe (YHKIIHUU
yraoB B 30, 45 u 60°.

BnucanHbIE U LIEHTpaJIbHBIE YIJIBI, YTOJI MEXKYy KacaTeJIbHOW U XOPAOMl. YTJIbI
MEXIy XOpJAaMu U CEKyIIMMHU. BrnucaHHbIE M ONHMCAHHBIE YETHIPEXYTOJIbHUKHU.
B3zaumHoe pacrnonoxeHue AByX okpyxHocTeil. Kacanue okxpyxHocrteir. OO6rmiue
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHrenc yramoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITbI TPUBEACHUS.

Pewienne TpeyronbHHKOB. Teopema KOCHHYCOB U TEOpEMa CUHYCOB. PenieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeobpazosanue nmoao6us. [logoOue cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O TPOU3BEICHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KacaTEeIbHOM.

Bektop, mamHa  (MOIyidb)  BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
MIPOTHBOMOJIOKHO HAMIPABICHHBIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluyd HajJ BeKTopaMu. Pa3noxkeHwe BeKTOpa MO JABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MpPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapTOBbI KOOPAMHATHI HA TJIOCKOCTH. Y PaBHEHUS MPSIMOM U OKPY’KHOCTH B
KOOpAMHATaX, MEepPeceueHrue OKPYKHOCTeM U mpsMbIX. MeToa KoopaAWHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. JJTMHA OKPY>KHOCTH. [ 'pajtycHas U paguaHHas
Mepa yrija, BBIYMCIEHUE IJIMH Jyr OKpyKHocteu. [lmomans kpyra, cekropa,
CerMeHTa.

JIBU)KEHHSI TUIOCKOCTH M BHYTPEHHHE cUMMETpuu ¢uryp (3JieMeHTapHbIe
npeactasienus). [lapannensueiil nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl Y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJb30BAHUIO 3THUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN Ipak/laHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
NESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHHH, pacCyXIeHUH, YMEHHUIO BHJETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MAaTEeMaTHMYECKOM HayKd Kak cdepbl ueIoBEUYECKOM
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATUH W OTAbIXa, peryasapHas Quznyeckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXAIOLIEH Cpe/ibl, MIAHUPOBAHMS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

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

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYIO  CHUTYyallMl0, BOCIPHUHHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] U JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocieacTBus, (OPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YyYeOHbIe eiiCTBUSA

ba3oBble Joruueckue AecTBUA:
® BBISBISATh U XapaKTEPU30BaATh CYIECTBEHHbBIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIA  IMPU3HAK
KIaccu(uKaIy, OCHOBaHUS MJisi OOOOIICHHWS W CPaBHEHUS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;



BOCHPUHHMMATh, (HOpPMYJIUpOBaTh W  NPeoOpa3oBBIBaTh  CYXKICHHS:
yTBEPJUTEIbHbIE W OTPULATENbHbIC, €IMHUYHBIE, YacTHblE M 0OIIHe,
YCIIOBHBIE;

BBISBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeunss B (aKTax, JaHHBIX, HAOMIOACHUSAX U YTBEPXKIACHUSIX,
npeajaraTb KpUTEpUU ISl BHIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JienaTh BBIBOJBI C HCIONB30BAHUEM 3aKOHOB JIOTUKH, AENYKTUBHBIX U
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPXKAEHUHN (MpsSMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BBHIOMpATh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICI0BATEIbCKHH HHCTPYMEHT TO3HAHUS,
(GopMynupOBaTH BOIPOCH], (PHUKCUPYIOMINE MPOTUBOpPEUHE, MPOOIIeMy,
CaMOCTOSITETTFHO ~yCTaHABIMBaTh HMCKOMOE U JaHHOe, (opMHpOBAThH
THIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTYy COOOM;
CaMOCTOSITEILHO (OPMYJIUPOBATH O0OOOIICHHS M BBIBOJBI IO pe3yJbTaTaMm
NPOBEACHHOTO HAOJIOICHUS, WCCIICIOBAHUsS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

NPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMpOIlecca, a TaKKe BBIIBUTATH
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOWpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIPEICTaBICHUS;

BbIOMpaTh (GopMy TMpeAcCTaBieHHs HWHOOPMAIMM H WUTIOCTPUPOBATH
pernraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil W wux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HH(POpPMAIMK 10 KPUTEPHSIM, MPEITI0KCHHBIM
yduTeIeM Win chopMyIUpPOBAaHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIPUHUMATHh U ()OPMYITHPOBATH CYKIECHUS B COOTBETCTBUU C YCIOBHSIMHU
U [eTSIMHA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIy PEIICHUS
3aJ1auyi, KOMMEHTHUPOBAThH MMOTYUYEHHBIN pe3ysIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI MO CYIIIECTBY OOCYKIAEMOUW TEMBI,
poOJIEMBI, pEelIaeMOl 3aJa4d, BBICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COTIOCTABIISATh CBOM CYXKJICHHUS C CYKIESHUSIMH IPYTUX YIaCTHUKOB
nuanora, OOHapy>KUBaTh pa3iiMyue W CXOJCTBO MO3UIUNA, B KOPPEKTHOU
dbopme hopmMyIUpoBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

NIPEJICTABIISATh PE3YJIbTATHl PEIICHUS 3a/1a91, YKCIICPUMEHTA, UCCIICIOBAHNS,
IIPOEKTa, CAMOCTOSITEIIBHO BEIOMPATh (POPMAT BHICTYILICHUS C YIETOM 3a]1a4
NIPE3CHTAIIMU U OCOOCHHOCTEH ayIMTOPHH;

MOHMMATh U MCTOJIb30BaTh MPEUMYINECTBA KOMAHIHON W WHANBUIYaJTIbHON
paboThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 1ICJIb COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATH OPTaHU3AIIMIO
COBMECTHOM pabOTBI, pachpeacsiaTh BHUIbI PabOT, JOrOBapUBAaThCA,
00CYXKIaTh MPOIECC W Pe3yibTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYINNOBBIX (opMax paboTel (0OCyXIeHUs, OOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOM JEUCTBUA C JAPYTMMH UWIEHAMHU KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOIIMNA TMPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranuszanus:

CaMOCTOSITETILHO COCTABJIATH IUIAH, AITOPUTM pEIICHUs 3a1a4du (WIH €ro
94acTh), BBIOMPATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibraTa
peluieHrs MaTeMaTUYeCKOM 3aa4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh [IPU PEUICHUU 3a7a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIMKHOOK, BBISIBICHHBIX TPYIHOCTEH;



® OLECHMBATh COOTBETCTBUE PE3yJIbTaTa JAECSATEIBHOCTH ITOCTABICHHOMN LIENH U
YCIOBUSAM, OOBSCHATh NPUYMHBI JOCTHKEHUS WM HEJOCTHKEHHUS LIENH,
HaXOJUTh OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIIMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpPUYECKHE (UTYpPBI, ONPEAENsATh X
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaThb T'E€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEPTEKU IO YCIOBUIO 3a7auu. I3MepsTh TUHEWHBIE U YTIIOBbIE BEIUYMHBL. PemaTth
3a7]a4M Ha BBIYKMCIICHUE JIJTUH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenath TpyOyI0 OIIEHKY JIMHEWHBIX W YIJOBBIX BEJIMYMH TPEIMETOB B
peanpbHOM JKM3HU, Pa3MEepOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pa3Mepbl 3THUX
0OBEKTOB TIO TIOPAJIKY BEJTUYHHBI.

CTpouth 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, HCMOJIb30BaTh
PU3HAKU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUH 33]1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKICHUS C HUCIOJIB30BAaHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCAd MNpPHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM ME€IHMaHBI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJILHOTO TPEYTOJIbHUKA,
B PEILICHUU T€OMETPUUECKUX 3aay.

OrnpeaensaTs napauieIbHOCTh MPSIMBIX ¢ IIOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT
¢ HUMHM cekymada. OnpeaensaTe napayieIbHOCTh NPSIMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMOMA.

Pemrats 3a7aumn Ha KiIeTyaTol Oymare.

[TpoBOANTH BRIUKCIICHHS U HAXOIUTh YUCIIOBBIC U OYKBEHHBIC 3HAUCHHUSI YTIIOB
B T€OMETPUYECKUX 3a/jayax C MCIOJb30BAHHUEM CYMMBbI YTJIOB TPEYTrOJIbHUKOB M
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpPa30BaHHBIX IIPH IIEPECEUCHUH IBYX
MapajiyieIbHBIX MPAMBIX CEKyIlle. Peliath mpakTHYeCKue 3aaul Ha HaXOXKICHUE
YIJIOB.

Bnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEICISTh
OMCCEKTPHCY yIJIa U CEPEAUHHBIN MEPIICHINKYISIP K OTPE3KY KaK Te€OMETPHUUCCKHE
MecTa TOYEK.

dopmMynUpoOBaTh OMPEACICHUS] OKPYKHOCTH W Kpyra, XOpAbl W JHaMeTpa
OKPY’KHOCTH, TTOJIb30BaThCS UX CBOMCTBAMH. ¥ METh IIPUMEHATh 3TH CBOMCTBA IIPH
pEIIEHUH 3a/a4.



Bramerp MOHATHEM ONMCAHHOW OKOJIO TPEYIOJBHUKA OKPYXXHOCTH, YMETH
HaxoauTh €€ ueHtp. I[lonb3oBaThCs (pakTaMu O TOM, YTO OUCCEKTPUCHI YIJIOB
TPEYTrOJIbHUKA TEPECEKAIOTCA B OAHOM TOYKE, W O TOM, 4YTO CEPEIAUHHBIC
MIEPIIEHINKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OJTHOM TOUKE.

Biianets noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOM O
MEPIEHINKYJIIPHOCTH KacaTEIbHOM U panyca, MPOBEIEHHOTO K TOUKE KACaAHUS.

ITonp30BaThCs NPOCTEUIIMMHU T€OMETPUUYECKUMHU HEPABEHCTBAMH, ITOHUMATH
UX IIPAKTUYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C MTOMOIIBIO LHUPKYJIS U
JIMHEWKMU.

K xoniy oOyuenus B 8 kiacce oOydaromuiicss MOJNYYHUT CIIEAYIOIIHNE
IPEAMETHBIE PE3YJILTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYIOJBHUKOB, MX JJEMEHTHI,
N0JIb30BAThCS UX CBOMCTBAMM IIPU PELICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUYCHHUS] MEIUWAaH TPEYroJibHUKa (LEHTpa
MAacc) B peIlIEHUH 3a]1ay.

Braners noHsATHEM CPEAHEN TMHUH TPEYTOJIBHUKA U TPANELINU, IPUMEHSTh UX
CBOWCTBA IIpU PELIECHUH reoMeTpudecKux 3anad. Ilons3oBaTbcs Teopemon daneca
U TEOPEMOW O INPONOPLUUOHAIBHBIX OTPE3Kax, MNPUMEHATh HUX Ui PELICHUS
IIPAKTUYECKUX 3a]a4.

[IpuMeHATh pU3HAKKU MOAO0US TPEYTOJIBHUKOB B PEIIEHUN F€OMETPHUUECKUX
3a/1ad.

[Tone3oBatbcst Teopemoit [ludaropa npns pemeHUss TEOMETPUUYECKUX U
NPAKTUYECKUX 3a1a4. CTPOUTh MaTEMAaTUYECKYI0 MOJIENb B IPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITEILHO AEJIAaTh YePTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIMHBI.

Brnagerp mDOHATHMSAMM CHHYyCa, KOCHMHYCAa M TaHIE€HCAa OCTpOro yria
IPSAMOYTOJIBHOTO TPEYroJIbHUKA. [10/1b30BaTBCA 3TUMU MOHATUAMM I PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Bbraucnsate (pa3nuyHbIMU crioco0amMu) IUIOMIAb TPEYTOJbHUKA U IUIOIIAIN
MHOTOYTOJIbHBIX (uUryp (IOJAB3ysCh, TJ€ HEOOXOAMMO, KaJbKYJISITOPOM).
IIpuMeHATh OJIyYEeHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

Brnagerp NOHATMSAMM BIMCAaHHOTO M LEHTPAJIbHOIO YIVIA, HMCIOJIb30BATH
TEOPEMBI O BIMCAHHBIX YIUIaX, YIJIaX MEXJy XOpAaMu (CEKYIUMHU) U yIie MEXIy
KacaTeJIbHOM M XOPJIOW MPH PEUICHUN T'€OMETPUUECKHUX 3a/1a4.

Bramerp mOHATHEM OINMCAHHOTO YETHIPEXYTOJIBHUKA, IIPUMEHATh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEIICHUN 3a4a4.

IIpuMeHATh NONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJENH JUIS 3a7a4 PEAIbHOU KU3HHA U NMPOBOAUTH COOTBETCTBYIOIINE BBIUACICHUS



C NpPUMEHEHUEM MOAO00US W TPUTOHOMETPHUH (IONB3YSCh, IA€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHmy oOyuenus B 9 kjiacce OOydYaromMiicsi TMOJTYyYUT CIEAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJOB, HAXOAUTh C HX
MIOMOIIIBI0 PA3JIMYHBIE BJEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue
MPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIIBIO KaIBKYJISTOPA) TJTUHBI
Y YTJIbI 1J11 HETaOJIMYHBIX 3HAUYCHUM.

[Tonp3oBaThecst popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMHU
BEJTMYMHAMH.

Hcnons30BaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JIJIsl HAXOXKICHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTrOoJIbHUKA («PEIICHUE TPEYroJbHUKOBY), MPUMEHITh HX IMpHU
pEIICHUH TeOMETPUUYECKHUX 3a]1ay.

Brnaners norstusmMu npeoOpa3oBaHus M0100MsI, COOTBETCTBEHHBIX DJIEMEHTOB
nonoOHbIX ¢uryp. [lons3oBaThCs CBOMCTBaMHM TOJ00MS MPOW3BOJIBHBIX (PUTYD,
YMETh BBIUYUCIATH JUIMHBI M HAaXOJAWTh YIJIBI y TOA0OHBIX (uryp. IlpumeHsTh
CBOMCTBa MOJOOMS B TMPAKTHUYECKUX 3ajladyax. YMETh MPUBOIAUTH IPUMEPHI
NOJIOOHBIX (PUTYP B OKPYXKAIOIIEM MHUPE.

[Tonb3oBaThCs TEOpEMaMu O MPOU3BECHUU OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOM.

[lonb30oBaThCS BEKTOpAaMHU, MOHUMATh HUX TEOMETPUUYECKHM U (U3HUECKH
CMBICII, MPUMEHSATh KX B PEUICHUU TEOMETPUUYECKUX U (PHU3MYECKUX 3ajad.
[TpumeHsTh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHUSI IJTUH U YTJIOB.

[Tonb30BaTHCS METOIOM KOOPJIMHAT HA TUIOCKOCTH, MPUMEHSTH €r0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3aa4.

BnageTs mMOHATUSMH NPaBUILHOTO MHOTOYTOJIBHUKA, IJIUHBI OKPY>KHOCTH,
JUIMHBL JyTU OKPY>KHOCTH W PaJIMAHHOW MEpHI yriia, yMETh BBIUHUCIATH ILIOMIAAb
Kpyra u ero yacteid. [[puMeHsITh oJlydeHHbIE YMEHHUS B IPAKTUUECKUX 3a]1auax.

Haxomute ocu (WM TEHTPHI) CUMMETPUHM (DHUTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTEHIINX CIIyYasX.

[IpuMeHsATh NOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEIH JIsl 3314 peaibHOW KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C TMPUMEHEHHEM TMOJO00US W TPUTOHOMETPpUUECKUX (GYHKIUHA (TOJB3YsCh, TIIE
HE0OXO0IUMO, KaJTbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM u¢posbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1ndpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
ITpocreiimme reomeTpudeckue GUTYPHI U
1 I/I)I() CBONCTBA. I/I3Mep5HHe reOMg)rpH}:IPeCKHX 14 bubmorera [JOK
https://m.edsoo.ru/7f415e2e
BCINYNH
bu6mmoreka [IOK
2 Tpeyroabmiit 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJI0OB 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. [ 'eoMeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
> Tosroperne, 0bobmerte sHanui 4 ! https://m.edsoo.ru/7f415e2e
OBIIEE KOJJMYECTBO YACOB I1O 68 4 0

I[TPOTPAMME



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

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1pp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
! HerbipExyromeHHKH 26 2 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 | OlI')IOMIII/IOHaJ'II)HII:IDF: OTp eI:Kax MoJI00HbIE 19 1 bubmorexa HOK
poriop p - HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
[Tnomane. Haxoxnenne miomaen
3 T He HIOJiII?HHKo); ;IK 21\14;)1/11“0 HHOJ?I;IHHBI; ¢ur 14 1 bubmorera [JOK
peyr a M https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa u Havana 14 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OTHMCAHHBIE YETHIPEXYTOJIbHUKH. 18 1 bubnuoreka [IOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [JOK
6 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 11 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM udposbie
Ne i/ pasi Konrpoiasbubie | IlpakTHyeckue (1pp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThl padoTsbI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoOpaszoBanue nmogobus. Metpuueckue 10 1 bubnuoreka [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropsi 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorexa IIOK
P pA https://m.edsoo.ru/7f41al2c
IT .
, | Do g Bisore 10K
246 H HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [JOK
6 JIBHOKCHIA I0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpETAIOT
BCE OOJIBIITYIO 3HAYMMOCTD KaK C TOYKH 3PEHUS MPAKTHUSCKUX MPUIOKEHUH, TaK U
X poJu B 00pa3oBaHMM, HEOOXOJAMMOM KaKIOMy uelioBeKy. Bo3pactaer uucio
npodeccuii, Mpu OBIAJEHUNU KOTOPBIMU TpeOyeTcs xopolas 6a3oBasi MOATOTOBKA B
00J1aCTH BEpOSTHOCTH M CTATUCTUKH, TaKasl MOJATOTOBKA BaXKHA JIJISI MPOTOKCHHSI
oOpaszoBaHus U JIJIsl YCIENTHON MpodeccnoHaabHON Kapbephl.

Kax b1l 4estoBek MOCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. J[7151 000CHOBAHHOTO NMPUHSATHUS PEIICHUS B YCIOBUSAX HEAOCTATKA HUITH
u30bITKa WHOOpPMAMK HEOOXOJMMO B TOM YHCJIE XOPOIIO CHOPMHUPOBAHHOE
BEPOSTHOCTHOC M CTAaTUCTHYECKOEC MBINUICHHE. VIMEHHO IOATOMY BO3HHUKIIA
HEO0OXO0IMMOCTh (hOpMUPOBATh y O0OyYaronuXcs (YHKIIMOHATBHYIO TPAaMOTHOCTD,
BKJTFOYAOIIYI0O B Ce0S yMCHUE BOCHPHHUMATh W KPHTHYCCKH aHAJIM3UPOBATH
MH(POPMAIIHIO, MPEJCTABICHHYIO B Pa3JIMYHBIX (DOpMaX, TOHUMATh BEPOSTHOCTHBIH
XapakTep MHOTUX pealbHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH
POCTEHIIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU NPUHIIMIIAMU cOOpa, aHalIu3a U
NpEe/ICTaBleHUs] JaHHBIX U3 PAa3IUYHBIX cep >KU3HH OOIIECTBA M TOCYJapcTBa
npuoOIaeT o0ydyarmuxcsi K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH Pa3BHBACT HABBIKM OpTraHM3allMu repedopa U Mojcy€Ta 4ucia
BapUAHTOB, B TOM YHCJI€ B MIPUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co3maét MaTemMaTuueckuii pyHmaMeHT 1t GOPMUPOBAHUS KOMIIETCHIINI B
obnactu HPOPMATHKN U MUGPOBBIX TEXHONOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOYYaIOIIUXCS O COBPEMEHHOM
KapTUHE MHUpa M METOJax €ro HcCCienoBaHus, (HOpMHUpPYETCS MOHMMAHHUE POJH
CTAaTHCTHKHU KaK UCTOYHHKA COIMATBHO 3HAUYMMON MH(POPMAIINH 1 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHMM C JAaHHBIMH IENIIMH B CTPYKTYPE MPOTrpaMMBbl y4eOHOTO Kypca
«BeposITHOCTh U CTaTHCTHKA» OCHOBHOT'O 00IIero odpa3oBaHus Ha yriayOJEHHOM
YpPOBHE  BBIICTICHBI  CIEAYIONIUE  COJEPKATEIbHO-METOAUYECKUE  JINHUU:
«IIpencraBieHne JaHHBIX ¥ OMHCATENbHAS CTATHCTHKA», «BeposATHOCTHY,
«OneMeHThl KOMOWHATOpHUKW», «BBenenume B Teopuio rpadoB», «MHOKECTBAY,
«Jlorukay.

Conepxanne nmuann «lIpencraBneHue TaHHBIX U ONMUCATEIbHAS CTATUCTUKAY
CIIY’KUT OCHOBOM 1Jis1 POPMUPOBAHUSI HABBIKOB Pa0OTHI ¢ MH(OPMALIUEH: OT UTCHHUS
W WHTEpHIpeTanuu uH(popMaIuu, IpeIcTaBICHHON B Ta0NHIaxX, HA JUarpaMMax u



rpadukax, 10 cOopa, NpPEACTaBICHUS W aHAIM3a JAHHBIX C MCHOJIb30BAHUEM
CTaTUCTHUYECKUX XapaKTEPUCTUK CPEJHUX U pacceuBaHus. Pabortas ¢ gaHHBIMH,
oOydaromuecs: y4yaTcsli CUMTHIBaTh W HMHTEPIPETUPOBATH JAHHBIE, BbIJIBUTATh,
apryMeHTHUPOBAaTh M KPUTHKOBATh MPOCTEMILNE TUIOTE3bl, Pa3MBILUIATh Haj
(akTopamu, BBI3BIBAIOIIMMU HM3MEHYMBOCTb, U OIEHMBAaTh HX BIUSHUE HA
paccMaTpUBaeMble BEIMYMHBI U MIPOLIECCHI.

NHTYUTUBHOE NpPEACTABICHUE O CIy4alHOW WU3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3y4YEeHHs] TEOpUHU BepoATHOCTeH. bosbplioe 3HaueHWe HMEIOT MPaKTUYECKHUE
3aJlaHUs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTHE BEPOSTHOCTH BBOAMUTCA KaK Mepa MPaBIONON00MsS Clay4dailHOro
coObrtus. Ilpm wu3ydeHuun yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
IPOCTEHIIIMMHU METOIaMH BBIUMCIICHHUSI BEPOSTHOCTEH B CITydyalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH MCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMHU,
MO3BOJIAIONIMMHU CTaBUTh M pelllaTh OoJjiee CIOXHBbIE 3a1ayu. B ydeOHbIN Kypc
BXOJIT HAauyaJbHBbIE MPEICTABICHUS O CIy4YallHBIX BETUYMHAX M HX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHOKECTBAMH U OCHOBHBIMH OIEpallUsIMU HaJ MHOYKECTBAMH, PACCMATPUBAIOTCS
IpUMepbI TpUMEHEHUs rpad)OB U JIEMEHTOB TEOPUU MHOKECTB JIJIsl pelIeHUs 3a/1a4,
a TaKKe UCTIOIb30BaHUS B APYTUX MAaTEMaTHUYECKUX Kypcax U yYEeOHBIX MpeMeTax.

Ha u3yuenne yueOHoro Kypca «BepositHOCTh U cTaTHCTHKa» oTBOAMTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 vaca (1 yac B Heieno),
B 9 kitacce — 34 gaca (1 gac B Heneno).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne NaHHBIX B BUIE TaOJMI], AUArpaMM. 3arojHEHUE TaOJIHil,
YTEHUE U MTOCTPOCHHUE CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX AuarpaMm. UreHue
rpaduKOB peanbHBIX MpolieccoB. M3BieueHue nadopmaiuy u3 1uarpaMm 1 Taliull,
WCIIOJIb30BaHUE U UHTEPIIPETAIUS TaHHBIX.

OnucarenbHasi CTaTUCTUKA: CpelHee apudmernyeckoe, MeIuaHa, pazmax,
HauOoOJIbIlIeE W HaWMEHBIIIEEe 3HAYCHUS, KBapPTWIH, CPEAHEE TapMOHUYECKOE,
CpeaHee TApMOHMYECKOE YHCIIOBBIX JaHHBIX.

[Ipumepbl crnydailHOM W3MEHYMBOCTH TMPU HM3MEPEHUSIX, B MacCOBOM
POU3BOJICTBE, TEHACHIIMM M CiydallHble KoOJIeOaHMS, TPYIIUPOBKA JaHHBIX,
IpeACTaBICHUE CIIy4YalHOW WM3MEHUMBOCTH C TOMOIIBIO JUarpamMM, YacTOThI
3HAYCHUH, CTATUCTUYECKAST YCTOMYUBOCTD.

I'pad, Bepmnna, pebpo. Crenenb BepminHbl. Yuciao pédbep u cymmapHas
crenieHb BepiuH. [lonstue o cBa3ubix rpadax. [lytu B rpadax. llenu u mukibL.
O6xon rpada (disiepoB nyTh). [loHsTue 06 opueHTupoBaHHOM rpade. Pemenue
3a/iay ¢ MOMOIIBIO IPadoB.

VYTBepxkneHuss W BbICKaszbiBaHuA. OTpHUIlaHUE YTBEPKICHUS, YCIOBHBIC
YTBEPKJEHUSI, OOpaTHbIE W PABHOCWJIbHBIE YTBEPXKIACHUS, HEOOXOAUMBIE H
JI0OCTaTOYHbIE yCIIOBHUS, CBOMCTBA W MpHU3HAKU. [I[pOTHUBOMOJIOKHbBIE YTBEPKIACHUS,
JI0Ka3aTeIbCTBA OT MPOTHUBHOTO.

Cry4aitHeIil 3KCIIEpUMEHT (OIBIT) M ClIydaiiHoe coObiTHe. BeposTHOCTh U
4acTOTa CIy4aifHOTO COOBITHS. POJTb MaJIOBEPOSITHBIX U IPAKTUYECKU TOCTOBEPHBIX
COOBITHI B MPUPOJIC U B OOIIIECTRE.

8 KUIACC

MHOX€eCTBO U MOAMHOXKECTBO. [IprMepbl MHOKECTB B OKPYKAIOIIEM MUDE.
[lepeceuenne u oObenuHeHue MHOXecTB. [uarpammbl Oinepa. YucioBbie
MHOecTBa. [IpuMepsl MHOXKECTB U3 KypcoB anredOpsl U reomeTpun. [lepeuncnenue
AJIEMEHTOB MHOXECTB C IIOMOIIBIO OPraHW30BAaHHOIO Iepedopa U TMpaBuia
yMHOkeHuA. DopMyna BKIIOUEHUS -UCKITIOUCHHUS.

DOneMeHTapHble CcOObITHS. BeposiTHOCTH ciaydailHbIX COOBITUNA. ONBITHL €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHE. CITydaifHbINA BHIOOD.

N3mepenue paccerBaHusi YMCIOBOrO MaccuBa. Jlucmepcusi M cTaHAapTHOE
OTKJIOHEHUE 4YHuCIoBOoro Habopa. CBoiicTBa AUCHEPCUU U  CTAHAAPTHOIO



OTKJIOHEHUs. [[narpaMmbl paccemBaHus JIBYX HaO/t0maeMbIxX BelnuyuH. JInHeitHas
CBsI3b Ha JUarpaMme pacCeuBaHUs.

HepeBo. JlepeBo cay4ailHOro 3kcrepumeHTa. (CBOWMCTBA  JI€PEBHEB:
€AMHCTBEHHOCTh IMYTH, CBSI3b MEK/y YMCIOM BEPILIUH U yuciaoM pédep. [lonsatue o
II0CKUX rpadax. Pemenue 3a1a4y ¢ IOMOIIbIO AEPEBBEB.

Jlornueckue coro3sl «M» n «MJIM». CBA3p MeXKOy JOTMUYECKUMH COIO3aMH U
onepauusMH HaJl MHOKecTBaMU. Vcnonb30BaHKe TIOTHYECKUX COI030B B alireope.

Cnydaiinple  COOBITHS ~ KaKk  MHOXXECTBAa  DJIEMEHTapHBIX  COOBITHIA.
[IpotuBomnonoxueie coObiTuss. Onepauuu Haa coObiTusiMU. Dopmyrna croxeHus
BEPOSATHOCTEN.

[IpaBuiio YMHOXEHUS BEPOSITHOCTEN. YcnoBHas BEPOSATHOCTB.
IIpencraBnenue ciydaliHOrO OJKCIIEpUMEHTAa B BuUJE JepeBa. HeszaBucumsblie
COOBITHUS.

9 KUIIACC

KombunaTopHoe npaBumiio ymHoxeHus. [lepectanoBku u akropuan. Yucmo
codeTaHui U TpeyronbHuk Ilackans. CoiicTBa uncen couetanuid. bunom HeroToHa.
Pemenue 3a1a4 ¢ HCOIb30BaHHEM KOMOWHATOPUKH.

['eomerpuueckass BeposiTHOCTh. CiydalHBI BBIOOpP TOYKM U3 (QUTYpHI HA
IJIOCKOCTH, U3 OTpe3Ka, U3 AYId OKPY>KHOCTH.

Ucneitanus. Ycenex u Heyaaua. Cepust ucnbeITaHu# 10 nepBoro ycrnexa. Cepus
ucnibiTanuii bepryum. BeposTHOcTH coObITHI B cepuu ucnbITanuil bepHysu.
Cry4aitHbIil BEIOOp M3 KOHEYHOTO MHOXKECTBA.

CiyuaiiHasi BeIMUMHA U pacupeaesieHue BeposiTHocTer. [Ipumepsl ciydaiiHbIX
BEJIMUMH. BakHble pacrpelesieHuss — 4YUCIIO IOMNBITOK B CEPUM HCIBITAHUN 10
NEPBOTO yCMeXa U YUCJIO YCIEXOB B CEPUU UCIIBITaHUM bepHymn (reomeTpruueckoe
1 OMHOMHUAJILHOE pacipeacICHus).

MaremMaTH4eCKOE OXKHUIAAHUE CIy4alHOW BEIUYUHBI. DU3NUYECKUN CMBICI
MAaTEMaTHYECKOr0 OXuaaHus. lIpuMepsl HKCHOJIB30BAHUSA MATEMATHYECKOTO
oxugaHus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHUE CIIyYallHOM BEJIWYUHBI.
CBoiicTBa MaTeMaTU4YECKOT0 OKUAAHUA U JUciepcud. MaTeMaTH4ecKoe OKHUIaHHe
Y TACTIEPCUS U3YUYEHHBIX PACIIPEICIICHUM.

HepaBenctBo UeOpnméBa. 3akoH OoipmX 4Yuceld. MareMaTHdecKue
OCHOBaHHUS W3MEPEHUs BepoSTHOCTEH. Ponb u 3HaueHne 3akoHa OONBIINX YUCET B
HayKe, B IPUPOJE U OOIIECTBE, B TOM YHCIIC B COITMOJIOTHUECKUX 00CIEIOBAaHUAX U
B U3MEPECHUSX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS IPOrPAMMBI IO MATEMATUKE XapaKTEPU3YIOTCS
B YaCTU:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IOPOSIBJIEHUEM HHTEpEca K NPOLIJIOMY M HACTOSIIIEMY POCCHUMCKONM MaTE€MAaTHKH,
LHEHHOCTHBIM OTHOIIEHUWEM K JIOCTMIKEHHUSM POCCHUHWCKMX MAaTeMaTMKOB M POCCUICKOU
MAaTE€MAaTHYECKON WIKOJbL, K HCHOJIb30BAHUIO ATHUX JIOCTWKEHHM B APYIMX HayKax H
NPUKIAIHBIX cepax;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0SI3aHHOCTEHN TpaklaHWHA W peaju3alldd €ro Mnpas,
Npe/ICTaBIEHUEM O MaTeMaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJICHUM, MPOIIEAYP IPAKIAHCKOTO 00IIecTBa (HapuMep, BbIOOPHI, OPOCHI), TOTOBHOCTHIO
K OOCYXIEHHI0O DJTHYECKHX MpOOJIeM, CBS3aHHBIX C MPAKTUYECKUM TNPUMEHEHUEM
NOCTH)KEHUM HAyKH, OCO3HAHMEM BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIHUIIOB B
NEeATEIbHOCTU YUEHOT0;

3) TPy10BOI0 BOCIIMTAHMS

YCTAaHOBKOW HAa aKTUBHOE y4acTHUE B PEIICHUU MPAKTHUYECKUX 3a/1ad4 MaTeMaTUYEeCKOU
HAIPABJICHHOCTH, OCO3HAHMEM BaKHOCTH MaTeMaTHYEeCKOT0 00pa30BaHUs HA MPOTSKEHUU
BCEM JKU3HHM IS YCTICIIHON MPO(PECCHOHAIBHON IEATETbHOCTH U Pa3BUTHEM HEOOXOTUMBIX
YMEHHH, OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIMBHUIYAIbHOW TpPaeKTOPUU
o0pa3oBaHUsA M >XKU3HEHHBIX IUTAHOB C YYE€TOM JMYHBIX WHTEPECOB W OOIIECTBEHHBIX
OTpeOHOCTEHH;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

CHOCOOHOCTHIO K 3MOIMOHATBHOMY U 3CTETHYECKOMY BOCIPHUATUIO MaTeMaTHYECKUX
OOBEKTOB, 3aJad, pEIICHUH, pacCyX ICHWH, YMEHHI0O BHUIETh MaTeMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE! HAYYHOI'0 MO3HAHMS

OpHUEHTALIMEN B JCATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, IPUPOIBI U 00IIECTBA, TOHUMAHUEM
MaTeMaTHYECKOM HayKH Kak c(epbl 4eJTOBEUECKOH AESTeIbHOCTH, 3TANOB €€ Pa3BUTHS U
3HQUMMOCTH JUI1 PAa3BUTUS LMBWIM3ALMKM, OBJIAJCHUEM S3BIKOM MAaTEMaTUKU U
MaTeMaTH4EeCKOM KyJIbTYpOM KakK CPEICTBOM IIO3HAHUSA MHPA, OBJIAJCHUEM HAaBBIKAMH
HCCIIEI0OBATEIBCKON NESITENBHOCTH;

6) ¢usuyeckoro BoOCHUTAHHMS, (POPMHUPOBAHUSA KYJbTYPbl 3A0POBbA U
IMOLMOHATBHOIO 0J1ArONOyYHs:

63



TOTOBHOCTBIO MPUMEHSATH MaTeMaTUYECKUE 3HAHUS B MHTEpPECax CBOETO 3J0POBbS,
BEJICHUS 370pOBOr0 00pa3a >XU3HU (3I0pOBOE TMHUTaHHE, COATAHCUPOBAHHBIM pPEXKUM
3aHITHA M OTIbIXa, PETyJsApHas (pu3ndeckas akTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA
pedaekcnun, MTpU3HAHUEM CBOETO MpaBa Ha OIMUOKY M TAKOTO e MpaBa IPYroro 4eI0BeKa;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS:

OpUEHTAaIMeld Ha TPUMEHCHHWE MAaTEeMaTHYECKUX 3HAHWA IS pEIIeHUs 3anad B
00JJaCTH COXPAHHOCTH OKPYKAIOIICH Cpenbl, TUIAHHPOBAHUS ITOCTYIKOB W OICHKHA HX
BO3MOXHBIX ITOCJICICTBHH /I OKPY’KAFOIICH CPEJIbl, 0COZHAHUEM TII00aJTbHOTO XapaKTepa
HKOJIOTHYECKUX MPOOJIEM U MTyTeH MX PEIICHHUS,

8) apanTanum K M3MEHTIOMIUMCS YCJIOBHSIM COIUAJIBLHON W MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBHIIICHUIO YPOBHS
CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUYCCKYIO JACATEIHHOCTD, B TOM YHCIIC YMCHHUE YIUTHCS
y JIpYrux JtojJield, TpHOOpeTaTh B COBMECTHOM NIEATEILHOCTH HOBBIC 3HAHUWS, HABBIKH U
KOMIIETEHIIUN U3 OIBITA JIPYTHUX;

HEOOXOIMMOCTBIO B JOPMHUPOBAHUYU HOBBIX 3HAHHM, (POPMYIUPOBATH UJICH, TIOHATHS,
rUnoTe3sl 00 00BEeKTaX W SIBJICHHUSAX, B TOM 4YHUCJIC paHee HEU3BECTHBIX, OCO3HABATh
NeUIUTH COOCTBEHHBIX 3HAHUI M KOMIICTCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYHO CHTYaIlMIO0, BOCIHPHHHMATh CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTHUPOBATH IPUHUMAEMBIE PEIICHUS U
nencTBusl, GOPMYIMPOBATh U OIIEHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OIBIT.

METAIPEJMETHBIE PE3YJIBTATbBI

B pesynbrate ocBoeHUsI MPOrpaMMBbl 10 MaTeMaTHKE HA YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanus y oOydJaromierocss 0yayT chopMHUpPOBaHBI MeTamnpeJAMeTHbIe pe3yJibTaThl,
XapaKTepU3YIOIIHUECs] OBIJIAJICHUEM YHUBEPCAIbHBIMH TI03HABATEIBHBIMHU JACHCTBUSIMU,
YHUBEPCATBHBIMU KOMMYHUKATHBHBIMH JICUCTBUSIMU U YHUBEPCAIbHBIMH PETYIATUBHBIMH
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJornyeckue AeiCcTBUA:

BBISBIIATh U XapaKTEPU30BaTh CYIIICCTBCHHBIC MTPU3HAKA MATEMAaTHYCCKUX OOBEKTOB,
MOHSATHH, OTHOIICHHA MEXIY IOHATHAMH, (OPMYJIHPOBATH ONPEACICHHUS ITOHITHH,
yCTaHaBJIMBATh CYNMICCTBEHHBIN MpPH3HAK KiIacCH(HUKAIMKM, OCHOBAHUS ISl OOOOIICHHUS H
CpaBHEHUS, KPUTEPUH TPOBOJUMOIO aHAIN3A;

BOCIIPUHHUMATh, POPMYIUPOBATH M MPEOOPA30OBLIBATH CYKJICHUS: YTBEPAUTCIHLHBIC U
OTpHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U 0OIIHE, YCIOBHBIC,

BBISIBIISITh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WU IPOTUBOPEYHUS B
dakTax, JaHHBIX, HAOTIOJCHUAX U YTBEPXKACHUAX, MIpe/jiaraTh KPUTEPUHU JIs BHISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNI;
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JIeNIaTh BBIBOJIBI C MCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa3dupaTh JOKa3aTENbCTBA MATEeMATUYECKUX YTBEPKACHUH (IpsMble H  OT
IPOTHUBHOTO), TMPOBOAWTH CAMOCTOATEIBHO JOKa3aTelIbCTBA MaTEeMAaTUYECKUX (PAKTOB,
BBICTpanBaTh apryMEHTAIINIO, PUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, IPUMEHSATH METOJ
MaTeMaTHYECKOW UHIYKIIUH, 0OOCHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BbIOMpATh CIOco0 pelieHus y4eOHOH 3ajJauu (CpaBHMBATH HECKOJBKO BAapUAHTOB
pelieHusi, BbIOMpaTh HanOoJliee MOAXOASIIIUNA C YU4ETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHS

UCTIOJB30BaTh  BOMPOCHl  KaK  HMCCIEAOBATEIbCKUN  WHCTPYMEHT  IO3HAHUS,
GopMynupOBaTH BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUYHUE, MPOOIEMY, CAMOCTOSATEIHHO
yCTaHABIMBATh HMCKOMOE W JaHHOE, (OPMHPOBATh THIIOTE3y, apryMEHTHPOBATH CBOIO
TIO3HIINIO, MHCHHE;

IPOBOJIUTH MO CAMOCTOSITENIEHO COCTABIICHHOMY IIJIaHy SKCIIEPUMEHT, HCCIIeI0BaHNE
M0 YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COO00M;

CaMOCTOSITETFHO ~ (OPMYJIMPOBAaTh OOOOIICHWS] W BBIBOABI IO pe3yJbTaTam
NPOBENEHHOTO HAOJIOJEHHUS, HCCIIEIOBAaHUS, SKCIIEPUMEHTa, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

OPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpollecca, a TakKkKe BBIIBUTATh
IPEIINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITH HEJIOCTATOUYHOCTH M M30BITOYHOCTh MH(POPMAIINH, TAHHBIX, HEOOXOAUMBIX
JUTSL pelIeHUs 3aa4H;

BbIOMpATh, aHATM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO
Pa3TUYHBIX BUIOB U OPM IPEICTABICHNUS,

BBIOMpATh (OpMy TpeACTaBiIeHUS HHPOPMAIMA W WLIIOCTPUPOBATH pellacMbIe
3aJja4M CXeMaMH, JuarpaMmmamu, HHOU rpadukoi U MX KOMOMHALIUSAMU;

OLICHUBATh HAAEKHOCTh HMHPOPMAIMM IO KPUTEPUAM, NPEIOKEHHBIM WU
c(OopMyITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUSMHU U LEISIMU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M TUCHhbMEHHBIX
TEKCTaX, JAaBaTh MOSICHEHUS MO XOAY PEIICHUS 3aJayd, KOMMEHTHUPOBATh MOJYYEHHBIN
pe3yibTaT;

B X0JI¢ 00CYX/I€HUS 33]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYXKIaeMOM TeMbI, MPOOJIEMBI,
pelaeMoi 3ajauM, BbICKA3bIBATh HJIEH, HAICJICHHBIE HA MOWCK PEIICHUs, COMOCTaBISATh
CBOM CYXKJICHUS C CYXKIEHUAMH JIPYTUX YYACTHUKOB JUANIOTa, OOHAPYKUBATh pa3indyue U
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CXOACTBO TMO3UIMI, B KOPpPEeKTHOW (opme GopMynupoBaTh pa3HOINACUsA, CBOU
BO3paXKEHUS;

MPEACTABIATh PE3YJIbTATHI PEIIEHUS 3a]1a4M, SKCIIEPUMEHTA, UCCIIEIOBAaHUs, IPOEKTA,
CaMOCTOSITEJIbHO BBIOMpPAaTh (OpMAT BBICTYIUIEHHS C YYE€TOM 3ajay MPE3CHTALMH U
0COOEHHOCTEN ayIUTOPHH;

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON Y MHAMBUAYAIBbHON paOOTHI
OpU  pelIeHUH Y4eOHbIX MaTeMaTUYEeCKUX 3a7ad, IPUHUMATh LEJb COBMECTHOMU
NEeSTENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHON paboThl, pacHpelessTh BUAbI
paboT, noroBapuBaTbesa, 00CYXIaTh MPOLIECC W pe3yibTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBATH B IPYINIOBBIX (popMax paboThl (00CYyKaeHUsI, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMbD» U UHBIE); BBITOJIHATH CBOIO YaCcTh PaOOThl U KOOPAUHUPOBATH CBOM JEHCTBUS C
JAPYTMMH YI€HaMH KOMaH[Ibl, OLICHUBATh KAYECTBO PE3yJibTaTa U KaueCTBO CBOETO BKJaja
B 001U pe3yNbTaT Mo KPUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

PeryisiTUBHBIE YHUBepPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

BBISIBJIATH MPOOJEMBbI NI pElIeHHUs B JKU3HEHHBIX M Y4YEOHBIX CHUTYalUsX,
OPUEHTUPOBATHCS B PANIMUHBIX TMOJXO0JAX NPHUHIATHS pelIeHuil (MHAUBUAYAIBHOE,
TPYIIOBOE);

CaMOCTOSITEJIbHO COCTAaBISITh IJIaH, QJITOPUTM pelleHHs 3ajadyu (WM ero 4acth),
BBIOMpATh CHOCOO pemieHuss ¢ y4€TOM HMMEIONIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM
uH()OpMaIIHH.

CaMOKOHTPOJIb, IMOLMOHAJbHBII UHTEJJIEKT:

BJIAJIETh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOIIECCa U PE3YJIbTaTa PEIICHHUS
MaTEeMaTUYECKOM 3aa4i, CAMOMOTHBAIIUU U PEIICKCUY;

NPEIBUIECTh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh MPU PEIICHUH 3a]1a4l, BHOCUTh
KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJCHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACSITEIbHOCTH MOCTABICHHOM LIENN U YCIOBUSIM,
OOBSCHATh MPUYUHBI JOCTIKCHHS WM HEOCTHKEHUS 11EIM, HAaXOJIUTh OLIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY;

BBIPQ)KATh SMOIMU TPH HM3yYEHUH MAaTEMAaTHUYeCKUX OOBEKTOB M (PaKTOB, JaBaTh
AMOIMOHAIBHYIO OLIEHKY PEILICHHS 3a/1auu.

HNPEAMETHBIE PE3YJIBTATBI

K xonny oOydenuss B 7 kiaacce OOy4YarONIMICS MOJYYUT CIEAYIOUIME MPEIMETHbBIC
pe3yJIbTaThI:
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Yurath nHGOPMAILIHIO, TPEICTABICHHYIO B TAOJIUIIaX, HA JUATPAMMaXx, IIPEICTABIISATh
JaHHBIE B BUJE TaOJIMILI, CTPOUTH CTOJIOMKOBBIE (CTOJIOUAThIE) U KPYTOBbIE JUAIPAMMBI 110
MaccuBaM 3HaYCHUM.

OnuceiBaTh ¥ MHTEPIPETUPOBATH PEATbHBIC YUCIIOBBIC JaHHBIC, TIPEICTABICHHBIC B
TabnuIax, Ha IUuarpaMMax, rpadukax.

Hcnonp30BaTh ISl OMMCAHHUSA JAHHBIX CTaTUCTHYECKHE XapaKTEPUCTUKU: CpeIHEe
apumeTnyeckoe, MeAraHa, HauOObIIIee M HANMEHBIIIEe 3HAYCHUS, pa3Max, KBApTUIIH.

HMeTh TIpeicTaBIICHHE O JIOTHYECKUX YTBEPKICHUSX W BBICKA3bIBAHHAX, YMETh
CTPOUTH OTPHUIIAHUS, (DOPMYIUPOBATH YCIOBHBIC YTBEPXKACHUS TIPH PEIICHUU 3a71a4, B TOM
YHCclie W3 JAPYTUX Y4eOHBIX KypCOB, MMETh NPEJCTaBICHHE O TEOpEeMax-CBOWCTBAX M
TeopeMax-pu3HaKax, O HEOOXOAMMBIX U JOCTATOYHBIX YCIOBHSIX, O METOC
JI0Ka3aTeNbCTBA OT IPOTUBHOTO.

HNmeTs mpeacTaBieHUE O CIIy4ailHONH H3MEHYMBOCTH Ha TMPUMEpPAX pPe3yiIbTaTOB
U3MEpEHUM, T1IeH, (U3NYCCKUX BEJIMYHMH, aAHTPOIIOMETPHYCCKHX JaHHBIX, HMETh
MPEJICTABIIEHNUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonp30oBaTh I ONMUCAHUS JaHHBIX YaCTOTHI 3HAYCHHM, TPYIIIAPOBAThH JaHHBIC,
CTPOUTH THCTOTPAMMBbI TPYITITUPOBAHHBIX JTAHHBIX.

Hcnonws3oBath rpadbl 1uIst pemieHus 3a/1a4, IMETh IMPEJICTaBICHUE O TEPMUHAX TEOPUHU
rpadoB: BepiinHa, pedpo, IeMb, UK, MyTh B rpade, UMETh MpeacTaBieHne 006 00xoje
rpada 1 00 OpUEHTUPOBAHHBIX Tpadax.

K konmy oOydenuss B 8 kiacce oOyyalomuicA MOJYYUT CIEAYIOIINE MPEIMETHbBIE
PE3YIBTATHI:

OnepupoBaTh MOHATUSMH MHOKECTBA, IMOJMHOXECTBA, BBINOJHATH ONEpPAlMU HaJl
MHOKECTBAMH: OOBEAMHEHHE, TIEepPEeceUeHUE, MEePEeUUCISITh OSJIEMEHTh MHOXECTB C
UCIIOJIb30BaHUEM OPTaHU30BAHHOTO Nepedopa 1 KOMOMHATOPHOTO MPaBUJIa YMHOXKEHUS.

HaxonuTh BEpOSITHOCTH CIIydallHBIX COOBITHM B CIyY4alHBIX OIBITAX, 3Has
BEPOATHOCTH AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OMNbBITaX C PAaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITHSIMHU, UMETh MIOHATHE O CITy4ailHOM BBIOOpE.

OnuchIiBaTh JaHHBIE C TIOMOUIBIO CPEITHUX 3HAYEHUN U MEP pacceuBaHUs (AUcCTepcus
U CTAaHJAPTHOE OTKIOHEHHE). YMETh CTPOUTh U HMHTEPHPETHUPOBATH JUArpPaMMBbI
pacceuBaHus, UMETh MIPEICTABICHNUE O CBS3H MEXy HAOII0IaeMbIMU BEJTMIMHAMH.

Nmets mpencraBieHre O JiepeBe, O BeplIMHAaX U pEOpax aepeBa, UCIOIb30BaHUU
JIEPEeBbEB TIPW pENICHWW 3a7a4 B TEOPUH BEPOSATHOCTEH, B JPYrUX Y4EOHBIX
MaTeMaTH4eCKUX Kypcax U 3a/1ad U3 APYrux y4eOHbIX MPEAMETOB.

OnepupoBaTh TOHATHEM COOBITHS KaK MHOXECTBAa JJIEMEHTapHBIX COOBITHUM
CIIy4aifHOTO OTIBITa, BBIMIOJHSTH ONEpaIliy HaJl COOBITHSIMH, UCTIOIL30BaTh MPH PEIICHUU
3a/a4 JuarpamMMmbl  Diliepa, YHUCJIOBYIO MPSMYIO, HPUMEHATh (QOPMYIy CIOXKEHUs
BEPOATHOCTEMN.
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[Tonbp30BaThCs MPABUIOM YMHOXEHHUSI BEPOSITHOCTEH, HUCIONB30BATh JAEPEBO IS
MPEACTAaBICHUS CIYy4allHOTO OMbITa TpU pemieHuu 3anad. OnepupoBaTth MOHITHEM
HE3aBUCUMOCTH COOBITHH.

K koHmy oOydeHus B 9 kijacce 0oOy4arOmUUCA TOJYYUT CICAYIOIINE IMPEIMETHBIC
PE3YJIBTATHI:

[Tonbp30oBaThCS KOMOWHATOPHBIM  TMPABHJIOM  YMHOXKCHHS, HAXOIHUTh  YHCIIO
MEPECTAHOBOK, YMCJIO COYCTAHUH, TIOJIB30BaThCs TPEYrodbHUKOM [lackans mpu pemieHun
3aJ1ay, B TOM YUCJIC Ha BBIYUCIICHHE BEPOSTHOCTEH COOBITHIA.

Hcrnonp30BaTh TOHITHE TEOMETPUYCCKON BEPOSATHOCTH, HAXOIUTh BEPOSTHOCTHU
COOBITHI B OIBITaX, CBSA3aHHBIX CO CIyYalHBIM BBIOOPOM TOYEK W3 IUIOCKOH (DUTYpHI,
OTpe3Ka, IJTUHBI OKPYKHOCTH.

HaxomuTe BEpOSATHOCTH COOBITUH B OIBITAX, CBSA3aHHBIX C WCIBITAHUIMH JIO
JTOCTHIKEHUS TIEPBOTO ycIieXa, B CEPHUSAX UCIBITaHUN bepHyIy.

HmeTh nipeicTaBiIeHre O CIIYYaiHBIX BEJIMUMHAX W OTIO3HABATH CIIYYaHBIC BEITMUUHBI
B SBJICHHSIX OKpPYXaIOIIEro MHpa, OIEPUPOBATh IMOHATHEM  «pacIpeIe/iCHHue
BEPOSTHOCTEH». YMETh CTPOUTBH PACIPEICICHHUS BEPOSTHOCTCH 3HAYCHUW CIIy4alHBIX
BEJIMYMH B M3yUYCHHBIX OIBITAX.

HaxomuTe MareMaTH4yecKoe OXXKHJAHWE W JUCICPCHIO CIIYYaWHOW BEJIWYUHBI I10
pacmpeiesICHUIO, IPUMEHSTh YHCIOBbIC XapaKTEPUCTUKH U3YUCHHBIX pacIpeie/ieHui mpu
pEIICHHH 3a/aY.

NmeTh mpencTaBieHWE O 3aKOHE CIYYaWHBIX 4YHCET KaK O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHOW M3MEHYUBOCTH, IOHMMATh MaTeMaTHUYECKOEe 0OOCHOBAaHHE
OJIN30CTH YacTOThl M BEPOSTHOCTH COOBITHSA. VIMETh mpeicTaBiICHHE O POJIM 3aKOHA
OOJIBIITX YKCEN B IPUPOJIE U OOIIIECTRE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! TpenicTaBnenne faHHbX ! 2 https://m.edsoo.ru/7f415fdc
bubmmoreka [{OK
2 OnucaTeibas CTaTHCTHKA 8 . https://m.edsoo.ru/7f415fdc
. bubmuotexa [JOK
3 CotydaiHas H3MEHIHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YacToTa CIIy4aitHOTO 4 1 bubnuoreka [IOK
COOBITUSA https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
6 O0o0011enne, cucTeMaTH3anus 3SHaHUH 5 2 https:/m. edsoo.ru/ TfA15fdc
OBILIEE KOJIMYECTBO YACOB I1O 34 5 5

I[TPOTPAMME



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

8 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM uppoBbIe
Ne i/ pasi Konrpoabubie | IlpakTuyeckue (pp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! HosTopetne kypea 7 kracca 4 https://m.edsoo.ru/7f417fb2
9 OnmcarenpHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [IOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
3 Mroxectsa 4 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
4 BeposiTHOCTE cityyaltHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edso0.ru/7f417fb2
. bu6moreka [IOK
6 Crryuaitupie cobprma 8 https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o001I€enre, cucTeMaTH3anus 3SHaHUH 4 2 https://m. edsoo.ru/7f417b2
OBUIEE KOJIMYECTBO YACOB I10 34 5 1

I[TPOTPAMME



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

9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 Hostopenne Kypea 8 kacca 4 https://m.edsoo.ru/7f41a302
bubmmoreka [{OK
2 DIICMEHTEI KOMOUHATOHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eoMmerpuueckas BEPOATHOCTh 4 bubmorexa IJOK
p p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 Henbrranms bepiyium 6 1 https://m.edsoo.ru/7f41a302
. bu6moreka [IOK
S Crryaitnas BemmiuHa 6 https://m.edsoo0.ru/7f41a302
bu6moreka [IOK
6 ObobmeHue, KOHTpOITH 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2



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

HEPEYEHDb (KOAUPUKATOP) PACITPEAEJIEHHBIX 11O KJTACCAM
MPOBEPSEMBIX TPEBGOBAHU K PE3YJIbTATAM OCBOEHHUSA OCHOBHOM
OBPA3OBATEJLHOM IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O
OBPA3OBAHUA U DJIEMHTOB COAEP KAHUA 11O MATEMATHUKE

B ¢denepanbHbIX M pervoHaNbHBIX MPOLEAYpaX OLIEHKM KayecTBa 0Opa3OBaHMS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) pacIlpeesIeHHbIX M0 KiaccaM IMPOBEPSIEMbIX
TpeOOBaHUI K pe3yJabTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MpPOTrpaMMBbl
OCHOBHOT'O 00111er0 00pa30BaHMs U JIEMEHTOB COJIEPKaHUs IO MAaTEMATHKE.

5 KJIACC

IIpoBepsiemble TPeOOBaHMA K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM
NporpaMMblI

Kon [IpoBepsieMble MpeIMETHBIC PE3YIbTAThl OCBOCHHUS OCHOBHOMU
IPOBEPSIEMOTO o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus
pesyJbrarta
1 Yucna 1 BEIUKCICHHUS
11 [lonumaTh ¥ TPaBWIBHO yNOTPEOJSATH TEPMHUHBI, CBSI3aHHBIC

C HaTypaJIbHbIMH YHUCJIAMH, OOBIKHOBEHHBIMU 1 JCCATHYHBIMHA I[pO651MI/I

CpaBHUBaTh W YIOPSAIOYMBATH HATypalbHBIE YHCIA, CPAaBHUBATH
B IIPOCTEHIIINX CITydasix OOBIKHOBEHHBIE IPOOHU, IECATHUHBIE IPOOH

1.2

COoOTHOCUTH, TOYKY Ha KOOPAMHATHOM (YUCIIOBOM) MPsIMOM C
1.3 COOTBETCTBYIOIIMM €M YWCIOM W HM300pa)kaTh HATypalbHbIC 4YHCIIA
TOYKAMHU Ha KOOPJIMHATHOW (YUCIIOBOI) IPSIMOM

BeimonHaTs apudMeTndeckrue NeUCTBUS ¢ HATYpaTbHBIMU YUCIIAMH,

14 .
C OOBIKHOBEHHBIMH JIPOOSIMH B TIPOCTEHIIINX CITydasx
1.5 BhITOTHATH IPOBEPKY, MPUKUIKY PE3YITbTaTa BHIYUCICHUN
1.6 OKpyIJISITh HATYpaJIbHbIE YUCIIA
2 Pemienne TeKCTOBBIX 3a1a4
51 PemaTe TekcTOBBIE 3a1aUM apU(DMETUUECKIM CITOCOOOM U C TIOMOIIIHIO
' OpPraHN30BAaHHOTO KOHEYHOTO Mepedopa BCceX BO3MOKHBIX BAPUAHTOB
Pemars 3amaum, comepXkampe 3aBUCHMOCTH,  CBSI3bIBAIOIINC
2.2 BEJIMYMHBI: CKOPOCTh, BpEMs, pPACCTOSHHE, II€Ha, KOJIMYECTBO,

CTOUMOCTD
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2.3

Hcnons3oBaTh KpaTKue 3alUCH, CXEMbI, TaOIUIIbI, 0003HAYCHUS TIPU
pelIeHnN 3a1a4

2.4

[Tonp30BaThCA OCHOBHBIMU €JAWHUILIAMU W3MEPEHHS: IIEHBI, MAaCChl,
paccTosiHUs, BPEMEHH, CKOPOCTH, BBIpaXaTb OJHU €IUHUILIBI
BEJIMUYUHBI YEPE3 IPYTUe

2.5

W3Bnekars, aHaAIIM3UPOBAT, OLIEHUBATh UH(OpMAIHIO,
OpeICTaBIEHHYI0 B  Tabnuie, Ha CcToj0yaTol  Jauarpamme,
MHTEPIPETUPOBATH MPE/ICTABICHHBIC JaHHBIC, UCTIOIH30BATh JaHHBIC
NpU pPEIIeHUH 3a7a4

HaFJ'ISII[HaH TCOMCTpPUA

3.1

[lonb30BaTbcs TEOMETPUYECKMMM TMOHATHSMHU: TOYKA, MpsMas,
OTpE30K, JIy4, Yr0J, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoauTh mpuUMEpbl OOBEKTOB OKPYKAIOUIETO0 MHpA, UMEIOIINX
dbopMy U3yUEHHBIX T€OMETPUUECKUX QUTYp

3.3

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C yIJIaMH: BepIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEpILIMHA, CTOPOHA, TUATOHAJIb;
C OKPYXHOCTBIO: PaJInyC, TUAMETP, LIEHTP

3.4

N306paxkath u3yueHHbIe TeoMeTpruueckue (GUrypsl Ha HETMHOBAHHOMN
U KJIET4aTON OyMare ¢ MOMOIIbIO IIUPKYJIS U TUHEHKH

3.5

Haxonuth mJMHBI OTPE3KOB  HEMOCPEACTBEHHBIM H3MEPEHUEM
C MOMOUIBIO JIMHEWKHU, CTPOUTH OTPE3KU 3aJaHHOW IJIMHBI, CTPOUTH
OKPYKHOCTb 3aJJaHHOTO pajuyca

3.6

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa
JUISL KX TTIOCTPOEHMS, BBIYMCIICHUS TIOIANA U IEPUMETPA

3.7

Brruncnars nepuMeTp M IiIonaab KBaapara, mpsiMOyrojibHUKa, QUryp,
COCTaBIICHHBIX W3 TMPSMOYTOJIBHUKOB, B TOM uucie ¢uryp,
M300paKEHHBIX Ha KIIeTYaTon Oymare

3.8

Ilonp30BaThCsi OCHOBHBIMU MCTPHUYCCKUMHN CAMHUIAMH HN3MCPCHHA
JJIMHBI, INIOIIAAN; BhIPpAaXXaTb OJHU CAMHUIBI BCJIMYUHBI UCPC3 JPYIUC

3.9

Pacno3naBathk napamienenumnen, Ky0, UCIOJIb30BaTh TEPMHUHOJIOTHIO:
BEeplUIMHA, pedpo, TrpaHb, W3IMEPEHHUS; HAXOJIUThb HU3MEPEHUs
napajuienenumnena, Kkyoa

3.10

Beuncnsate  00beM  KyOa, mapaijieienuiena 1o 3aJaHHBIM
HU3MEPEHHSIM, MOJIb30BaThCS CAMHUIIAMU U3MEPEHUSI 00BbeMa

3.11

Pemats HecoOKHBIC 3aJa41 Ha U3BMCPCHHUC I'COMCTPUICCKNX BCIIMNYNH
B IIPAKTHUYCCKUX CUTYyallUusAX
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IIpoBepsiemble 3j1eMeHTHI COEPKAHUS

Kon

[IpoBepsieMblii 2JIEMEHT COAEPKAHUS

1

HarypanbHbie yncna u HyJab

11

Hatypansnoe uucno. Psa natypaneubix uucen. Yucio 0. M3o00paxenue
HATypaJIbHBIX YUCEJ TOUYKAMU Ha KOOPJAUHATHON (UMCIIOBOM) MPAMOi

1.2

ITo3unmonHas cucrema cuucieHus. Pumckasd Hymepauusa. JlecatudnHas
CHUCTEMA CUUCIICHUSA

1.3

CpaBHEHUE HATYpAIBHBIX YMCEN, CPABHEHHE HATYpPaJIbHBIX YHCEN C HYJIEM.
OkpyriieHue HaTypaJIbHBIX YUCEIN

1.4

CioxxeHue, BBIUMTAHWE, YMHOXEHHE W JCJICHUE HATypaJbHBIX YHUCEIL.
CBOMCTBO HYJISI IPU CIIOKEHUH, CBOMCTBA HYJIA U €AUHULIBI TP YMHOXKEHUH.
[lepemecTuTennbHOE W COYETATEIBLHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOKEHUS, paclpeeTuTeIbHOE CBOMCTBO (3aKOH) YMHOXKECHUS

1.5

Ucnonb3oBanue OykB s 00O3HAYEHUs] HEU3BECTHOTO KOMITOHEHTA
¥ 3aIUCH CBOMCTB apu(METUUYECKUX JACHUCTBUIN

1.6

Jlenurenr W KpaTHBIE 4YHWCIA, pa3lioKeHWE Ha MHOXUTENIH. [IpocThie
U coctaBHbIe uncia. [IpusHaku gemumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom

1.7

Crenenn ¢ HaTypaJIbHBIM I10Ka3aTCJICM. 3anuch 4mucia B BHAC CYMMBEI
pPaspAOHbIX CJIaraCMbIX

1.8

HucioBoe BbIpakeHHUE. BbIYMCIICHWE 3HAYEHUN YHCIIOBBIX BBIPAXKCHUN,
MOPSAIOK BBINOJHEHUST JEUCTBUU. MCmonap30BaHWE NOpPU  BBIYUCICHUAX
MEPEMECTUTEIIBHOTO M COYETATEIIbHOTO CBOWMCTB (3aKOHOB) CIIOKECHUS U
YMHOKEHHUS, PACTIPEICIUTEILHOIO CBOMCTBA YMHOKECHUS

Hpobu

2.1

IIpencraBmenne o ApoOM Kak crmocoOe 3almuCH  YacTH BEJIWYHHEL.
Oo6bikHOBEeHHBIE TpoOu. [IpaBubHBIE U HEMpaBUIIBHBIE poOu. CMmeranHas
IpoOb, TIPEICTaBICHUE CMEIIAHHOW NpoOW B BUJE HEMPABUIBLHON ApoOH
Y BBIZICIICHUE 11€JI0M YacTH YHCIia U3 HEMpaBWIbHOW npoou. M3o0paxkeHne
Ipo0Oelt TOYKaM# Ha YUCIIOBOU TIPSIMOM

2.2

OcuHoBHoe cBoiicTBO apobu. Cokpamenue apooOeit. IlpuBenenue npodu
K HOBOMY 3HameHarelnro. CpaBHeHHE qpo0eid

2.3

CrnoxeHre U BBIYUTaHUE IpoOeh. Y MHOKEHHE U JIeJIeHUE Ipo0ei, B3aUMHO-
oOpatHbie qpodu. HaxoxaeHue 4acTu 1eIoro U LEeoro Mo €ro 4acTu

2.4

Hecaruunas 3anuck apobeil. [lpeacraBnenue aecsaTUYHON apoOU B BUIE
0ObIKHOBEHHOU. M300pakeHne NeCITUUHBIX APOOEH TOUYKAMU HA YUCIOBOM
npsiMmoid. CpaBHEHHUE JIECITUUHBIX ApoOei
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Apudpmerndeckue JEWCTBUS C JECATUYHBIMU Jpo0sMH. OKpyrieHue

2.5 .
NECATUYHBIX 1poOeit
3 Permrenne TeKCTOBBIX 3a1a4
3.1 | PemeHue TEKCTOBBIX 3a/1a4 apu(PMETHUECKIM CIIOCOOOM
3.9 Pemenne nornyeckux 3amad. Pemenue 3aiau nepebopoM BCeX BO3MOKHBIX
' BapuaHTOB. Vcrosib30BaHUE NMPHU PEIICHUH 3a7a4 TabJIUIl U CXeM
Pemienne 3amad, conepkamux 3aBUCHMOCTH, CBSI3BIBAIOIIUE BEIUYWHBL:
33 CKOpPOCTb, BPEMs, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEPEHUS: Macchl, 00beMa, IIEHbI, PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBS3b
MEXy €IUHUIIAMU U3MEPEHUS KaXI0W BETUIMHBI
34 Pemienrie 0CHOBHBIX 3aj1a4 Ha ApoOU
3.5 [IpencraBnenue TaHHBIX B BUJIE TaOIUIl, CTOJIOYATHIX JUATPAMM
4 Harnsgnas reometpus
Harnsgueie mpencraBienuss o (urypax Ha IJIOCKOCTH: TOYKa, MpsMas,
4.1 OTpPE30K, JIy4, YroJ, JIoOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. YTOJI.
[IpstmMoii, OCTPBIN, TYTION U PA3BEPHYTHIN YTJIbI
JIlnuHa oTpe3Ka, METpUYECKHUE €AMHULBI ITUHBL. J[JIMHA TOMaHOH, IEPUMETP
4.2 MHOTOYIrOJIbHUKA. V3MepeHne U TMOCTpOEHUE YIJIOB C TOMOIIBIO
TpaHCIOpTHpPA
43 Harnsanseie npeactaBiaeHuss o purypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' IPSAMOYTOJIBHUK, KBaIpaT, TPEYTrOJIbHUK; O PABEHCTBE (PUTYP
N3o0paxenue ¢uryp, B TOM umciie Ha Kietdarod Oymare. Iloctpoenwme
44 KoH(UTypanuii H3 YacTedl MNpsMOH, OKPYKHOCTH Ha HEJIMHOBAHHOM
' U Kkinerdatod Oymare. Hcronp3oBaHWe CBOWCTB CTOpPOH H  YIJIOB
IpsIMOYTOJIbHUKA, KBaJpaTa
[Inomans NpAMOYrojibHUKA KW MHOTOYTOJIBHUKOB, COCTABJICHHBIX W3
4.5 IPSIMOYTOJILHUKOB, B TOM 4HcClie (GUTYp, M300paKEHHBIX Ha KJIETYATOM
Oymare. EnuHUIIBI M13MEpEHUs TII0IA TN
Harnsgneie MpeACTaBICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
NpsIMOYTOJIBHBIN TapajuieNienunea, KyO, MHOrorpaHHuku. M3o0paxeHue
4.6 IpPOCTEUIIMX MHOTOTpaHHMKOB. Pa3BepTku Kyb0a W mapaienenunena.
Coznanne mMojieneil MHOTOTPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, MIACTHIIMHA
U APYrUX MaTepHalioB)
4.7 O06beM mpsAMOYTOIBHOTO Napajienenunena, Kkyoa. Eqununer uamepenus

o0beMa
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6 KJIACC

IIpoBepsiemble TPeOOBaHMA K pe3y/ibTAaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTe/IbHOM

NMPOrpaMMblI
Kon [TpoBepsieMbIe IPEAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3yibTaTa
1 Yucnia 1 BEIYUCIICHUS
3HaTh U IOHUMATh TCPMHUHBI, CBSI3aHHBIC C PA3JTUYHBIMU BUIAMHU YHCET
1.1 U crioco0amMu UX 3aMucH, IEPEXOUTh (€CIU ATO BOBMOXKHO) OT OJTHOM
(hOpMBI 3aITiCH YUCIIa K IPYTOH
19 CpaBHMBaTh H YIOPSAIOYMBATH IEJbIE YHCIA, OOBIKHOBCHHBIC
' U JICCITUYHBIC JIPOOH, CPAaBHUBATH YUCIIA OJHOTO M Pa3HBIX 3HAKOB
BeimosiHATE,  couyeTas  YCTHBIE W THUCHbMEHHBIC  IPHUEMBI,
13 apru(pMETHIYCCKUE JICUCTBUS C HATypajJbHBIMU M IICJIBIMH YHCIIAMH,
' OOBIKHOBEHHBIMU W JCCATUYHBIMH JIPOOSIMHU, TOJOKHUTCIbHBIMU |
OTPUIIATEIPHBIMU YUCIIAMU
BreruncnsaTh 3Ha4€HHS YMCITIOBBIX BRIPAKEHUM, BBITIOJHATH MPUKUAKY U
14 OIICHKY pe3yjbTaTa BBIYUCICHUM, BBIMOJHIATE MpeoOpa3oBaHUs
' YUCJIOBBIX BBIPAKCHHH Ha OCHOBE CBOWCTB apU(PpMETHUUYECKUX
NEeNCTBUH
15 OKpyrnaTh 1[eJable 4YHCIa W JECATHYHBIC JpOOH, HaXOJHTh
' HPUOIKEHUS YUCETT
COOTHOCHUTH TOUKY Ha KOOPJAMHATHOM MPSIMON C COOTBETCTBYIOLIUM €M
1.6 YUCJIOM W HM300pakaTh YWCjIa TOYKAMH Ha KOOPJIWHATHOM MPSIMOM,
HAXOJIUTh MOJTYJIb YUCIIA
17 COOTHOCUTH TOYKY B TPSIMOYTOJIBHOM CHUCTEME KOOPIHUHAT
' C KOOpIMHATAMH DTOU TOYKH
18 OKpyrnaTh 1eiable 4YWClia W JACCATUYHBIC JApOOH, HAaXOIHTh
' NPUOTMKEHUS YHCEIT
2 UYucnoBbie 1 OYKBEHHBIE BEIPAKCHUS
[TorumaTe ¥ ynoTpeOasTh TEPMUHBI, CBI3aHHBIC C 3AMUCHI0 CTEMIEHU
2.1 yucia, HAXOAUTh KBAaApaT W KyO 4YHWCIA, BBIYUCIATH 3HAYCHHUS
YHUCJIOBBIX BBIPAKEHHM, COJICPKAIINX CTCIICHU
59 [Tonp30BaThCs MPU3HAKAMH JICITMMOCTH, PACKJIaIbIBATh HATypaJIbHBIC
' Yucia Ha MPOCThIC MHOKUTEIIH
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2.3

[Tonb3oBaThCs MacITAOOM, COCTABISATh NPOMOPLUU U OTHOLLEHUS

2.4

Ucnonw3oBate OykBBI JUisi 00O3HAYEHUs] YHUCET TMPU 3alUCH
MAaTEeMAaTHUYE€CKUX BBIPAXKEHUM, COCTABISATh OYKBEHHbBIC BBIPAKCHUS U
dbopMyIbl, HAXOIUTh 3HAYEHUS OYKBEHHBIX BBIPOKCHUIN

2.5

HaxonuTe HEM3BECTHBIM KOMIIOHEHT PABEHCTBA

Penrenue TekCcTOBBIX 33124

3.1

Peniate MHOrOIIArOBBIE TEKCTOBBIE 331241 apU(PMETHUECKIM CIIOCOOOM

3.2

Pemats 3a1a4u, CBA3AHHBIC C OTHOUICHUCM, ITPONOPIHHOHAIIBHOCTBIO
BCIIMYWH, IPOUOCHTAMH, pPCIOAaThb TPpHU OCHOBHLBIC 3aJ1da49XW Ha I[pO6I/I
" IMPOUCHTLI

3.3

Pemate 3a1a4H, COACPpIKAIINC 3aBUCHUMOCTH, CBs3bIBAIOIIUC
BCIIMYUHBI. CKOpPOCTb, BpEM:iA, PpaCCTOAHUC, IMLCHY, KOJIHNYCCTBO,
CTOUMOCTD, ITPOU3BOANUTCIIBHOCTDb, BPCM:I, 00BeEM pa6OTBI, HCIIOJIb3Ys
apI/I(i)MeTI/I‘{eCKI/IC HeﬁCTBHH, OIOCHKY, IIPUKHUAKY, II0JIb30BATHCSA
CANMHHUIAMU U3MCPCHUS COOTBCTCTBYIOIINUX BCIIMYNH

3.4

CocTaBnaTh 6YKB€HHBI€ BBIPAKCHUA 110 YCJIOBUIO 3aa4Nn

3.5

W3Bnekats uMHQOpMAlMIO, TPEJICTABICHHYIO B  TaOiMIax, Ha
JIMHENHOW, cToyiouaToit 15810 KPYTrOBOM IAarpamMmax,
UHTEPIPETUPOBAThH MPEACTABICHHBIE JAaHHBIE, UCIIOJIb30BATh JIAHHbBIC
IIPU PELICHUH 3a]1a4

3.6

[IpencraBiasaTe wHOpPMAIMIO C TIOMOIIBIO TAONHI, JIMHEHHOM
U CTOJIOUATOM AHarpamMmm

Harnsnnas reomerpus

4.1

[IpuBoauTh TIPUMEPHI OOBEKTOB OKPYKAIOMIETO MHUPA, HMEIOIIUX
dbopMy HM3yUEHHBIX TE€OMETPUYECKUX IJIOCKUX W MPOCTPAHCTBEHHBIX
¢buryp, mpuMepsl paBHBIX U CHMMETPUYIHBIX (UTYD

4.2

N300pakath ¢ MOMOIIBIO IHMPKYJS, JTUHEHKH, TPaHCIOPTHpPA HA
HEJIMHOBAHHOW W  KJET4aTol Oymare H3y4YeHHbIE IUJIOCKUE
reoMeTpudeckue GUryphsl ¥ KOHPUTYpAITUU, CHMMETPUYHBIE (QUTYPBI

4.3

[Tonb30BaThCs T€OMETPUUYECKUMU MOHSTUSIMH: PABEHCTBO (QUTYD,
CUMMETpPHS; WCII0JI30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C
CUMMETPHUEH: OCh CHMMETPHUH, LIEHTP CUMMETPUH

4.4

Haxonuth BENMYMHBI YIII0B U3MEPEHUEM C ITOMOLIBIO TPAHCIIOPTHUDA,
CTPOUTH YIJIbI 3aJaHHOW BEJIWYMWHBI, IOJb30BATHCS IPU PEUICHUU
3a7a4 TPAJYCHOM MEpPOM YIIIOB, pACIIO3HABATH HA YEPTEKAX OCTPHIH,
NPSIMOM, pa3BEPHYTHIN U TYIIOM YIJIbI
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4.5

Beluncnare  OOuMHY — JOMaHOM,  NEPUMETP  MHOTOYTOJBHHKA,
NOJIb30BAaThCSl E€AVMHULAMH W3MEPEHUS JUIMHBI, BbIpaXKaTb OJHU
€MHULBI U3MEPEHUS JJIMHBI Uepe3 APYTHe

4.6

HaxonuTts, ncnone3ys 4epTeKHbIE HHCTPYMEHTBL, PACCTOSHUS : MEXKIY
JBYMsI TOUKAMH, OT TOYKH J0 PSIMOM, JUIMHY ITyTH HAa KBaIPATHOM CETKE

4.7

Boruucnars miomans (GUryp, COCTaBICHHBIX M3 MPSIMOYTOJbHUKOB,
UCIIOJIb30BaTh pa30MEHUE Ha MPSMOYTOJIbLHUKU, Ha paBHbIE (PUTYpHI,
JOCTpauBaHuE /10 MPSMOYTrOJbHUKA, TOJb30BATbCSI OCHOBHBIMU
EAVMHUIIAMU HW3MEpPEeHMs IUIONIaJM, BBIPAXKaTh OJHH E€IUHUIIBI
U3MEpEHHUs IIJIOLIAIN Yepe3 Ipyrue

4.8

Pacnio3naBaTh Ha MoOJENsAX M M300paXKEHUSX NHPAMUIY, KOHYC,
WIMHJIP, WCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILKHA, pedOpo, TI'paHb,
OCHOBaHHE, pa3BepTKa

4.9

N3o0paxath Ha KIeTYaATON OyMare mpsiMOYTOJIbHBIN MapasiIeICTIUITe T

4.10

Bbruncasate  00beM  MPSAMOYrOJIBHOTO — Mapajjienenunena, Kyoa,
M0JIb30BAThCSl OCHOBHBIMU €IMHUIIAMU U3MEpPEHHUs 00beMa

411

Pemate HecnoXXHEIE 3aladi Ha HaXO0XKIACHHUC T COMCTPHUUCCKUX
BCJIMYHWH B ITPAKTUYICCKUX CUTYallUAX

IIpoBepsiemble 3J1eMeHTHI COlEPKAHUS

Kon [IpoBepseMblii JIEMEHT COAEPKAaHUS
1 HarypanbHbie uncna
Apudmernyeckue IEHCTBUS ¢ MHOTO3HAYHBIMU HATypaIbHBIMH YHCIAMHU.
11 UucnoBble BBIpaXEHUsI, TOPSAIOK JEHWCTBHM, HCIOJIb30BAaHUE CKOOOK.
' Hcnonp3oBaHue MpU BBIYUCICHUSX NEPEMECTUTEIBHOIO U COYETATEIBbHOTO
CBOWCTB CJIO’KEHUSI 1 YMHOKECHHUSI, pACIPEACITUTETLHOIO CBOMCTBA YMHOKEHUS
1.2 OkpyriieHne HaTypajabHbIX YUCEIl
13 JlenuTenu u KpaTHBIC YUCIIa, HAMOOIBIITNI OOIIHIA TeTMTEIh 1 HAaUMCHBIIICE
' oO1mree kpaTHoe. /[emMMoCcTh CyMMBI B IPOU3BEICHHUS
1.4 Jlenenue ¢ octaTKoM
2 Hpobu
51 OObikHOBEHHAs1 1p0oOb, OCHOBHOE CBOMCTBO APOOH, COKpAIIeHHE IpOOeH.
' CpaBHeHUE U ynopsiiouuBaHue Apooei
99 Peurenrie 3a1au Ha HaXOXK/JIEHUE YAaCTHU OT LEJIOTO U LEJOT0 MO €ro YacTHu.
' JIpoOHOE YuCiI0 Kak pe3yabTat JeJIeHUs
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[IpencraBiaenue JgecaTHYHOM JpoOu B BUAEC OOBIKHOBEHHOW JApoOuU

2.3
Y BO3MOKHOCTbH MPEJICTABICHUSI OOBIKHOBEHHOM ApOOU B BUJIEC I€CITUUHOM
Jlecatuunble ApoOUM W MeTpuueckass cucremMa Mep. ApudmMmeThueckue
2.4 | AeUCTBUSI M YHUCJIOBBIE BBIPAKECHHUS C OOBIKHOBEHHBIMH M JCCATUYHBIMU
Ipo0sSIMHU
o5 OtHowienue. [lenenue B JaHHOM OTHouleHMH. MacmTal, npomnopius.
' [IprMmeHenue nponopuri Ipyu PELICHUH 3a1a4
[TonsiTue mporieHTa. BeruucieHue nporeHTa OT BEJUYUHBI U BEJIMYUHBI TTO
2.6 | ee mporeHTy. BripaxkeHue MPOIEHTOB IECATUYHBIMHU ApoOsmu. Pemenue
3a/1a4 Ha MPOIEHTHI. BbIpakeHHe OTHOIICHUS BEJIMUMH B MPOILICHTAaX
3 [lonoxuTenbHbIE U OTPULIATETbHBIE YHCTIA
[lonoxuTenbHble U OTpUIIaTeNbHbIE yKcia. Llensie yncna. Monyns uncna,
3.1 |reomerpuueckas MHTepHpeTalus MOAyls yucia. M3o0paxkeHue uucen Ha
KOOpAMHATHOU mpsiMoii. UncnoBbie mpoMexkyTKu. CpaBHEHUE YUCEeI
3.2 ApudmeTrueckue JACHCTBUS C TOJOXHUTECIbHBIMA UM OTPUILIATEILHBIMU
' YHUCITAMH
[IpsitmoyroJibHas cucTeMa KOOPAUHAT Ha TNIOCKOCTH. KoopanHAThI TOUKK Ha
3.3 IJIOCKOCTH, abcuucca W opauHata. IloctpoeHme Touek U Guryp Ha
KOOPJUHATHOM TJIOCKOCTH
4 BbykBeHHBIE BBIpaKEHUS
[Ipumenenue OykB Uil 3alMCH  MaTEMAaTHYECKHX  BBIPAKEHUM U
41 npemioxkennid. CBoiicTBa apudMETHUYECCKUX JEHCTBUU. bByKkBeHHBIE
' BBIPQ)KEHUS U YMCIIOBBIC MOJICTAHOBKH. ByKBEHHBIE paBEHCTBA, HAXOKICHUE
HEU3BECTHOI'O KOMITOHEHTA
49 ®opmyiibl, HOPMYIBI IEPUMETPA U TUIOIIAINA MPSIMOYTOJIbHUKA, KBAApaTa,
' o0beMa mapaiesienunea u Kyoa
5 Pemrenne TeKCTOBBIX 3aa4
5.1 Pemenue TeKCTOBBIX 3a7a4 apu(METUIECKUM CTIOCOOOM
59 Pemienne nornueckux 3aaad. Pemenue 3aiay nepedbopoM BceX BO3MOKHBIX
' BapUAHTOB
Pemiennie 3amau, conaepKaumux 3aBUCUMOCTH, CBSA3bIBAIOIINX BEJIMYHMHBI:
CKOpPOCTb, BpeMs, pacCTOsHHE, I[€Ha, KOJIUYECTBO, CTOMUMOCTD,
5.3 MIPOU3BOIUTENLHOCTD, BpeMsi, 00beM paboThl. EqUHUIIBI N3MEPEHUS: MACCHI,

CTOUMOCTH, PACCTOAHHUA, BPCMCHHU, CKOPOCTH. CBs3b MCXKAYy CIAWMHHIAMHU
HU3MCPCHUA K&)I(I[Oﬁ BCJINYHNHBI
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Pemenune 3a7a4, CBsA3aHHBIX C OTHOILICHHUCM, IIPOIOPIHHOHAIBHOCTBIO

54
BEJIMYMH, MMPOIICHTAMH, PEIIICHUE OCHOBHBIX 33724 Ha JPOOHU U TPOICHTHI
55 OueHka U MpUKUAKA, OKpyrieHue pesyibrara. CocTaBieHue OYKBEHHBIX
' BBIPKEHUH 110 YCIIOBHIO 3a/1a4H.
56 [IpencraBienne AaHHBIX ¢ MOMOLIBIO Tabmui U nuarpamm. Ctonduateie
' auarpaMMbl. UTeHHE KPYTOBBIX JTUATPAMM
6 Harnsannas reomerpus
6.1 Touka, mnpsiMas, OTpe30K, Jy4, Yrojd, JOMaHas, MHOIOYTOJIbHUK,
YETBHIPEXYTOJIBHUK, TPEYTOJIBHHUK, OKPYKHOCTH, KPYT
6.2 B3aumHoe pacnolioxkeHue OBYX MPSMBIX Ha IUIOCKOCTH, MapaljieibHbIe
' IpsIMbIC, TIEPIICHANKYJISIPHBIC TIPSIMbIC
6.3 N3mepeHre pacCTOSHUNM: MEXAY ABYMS TOYKAMH, OT TOYKH JO TPSIMOM,
' JUTMHA MapIIpyTa Ha KBaJpaTHOU CETKE
6.4 N3Mepenne u moCcTpoeHUe YIJIOB C MOMOIIBIO TPAHCTIOPTHUPA
6.5 Buibl TpeyroapHUKOB: OCTPOYTOJBHBIN, TPSIMOYTOJIBHBIN, TYIIOYTOJIBHBIN,
paBHOOEIPEHHBIN, PABHOCTOPOHHUHN
6.6 YetbipexyroiapHuk. [IpsMOyTroiapbHUK, KBaJpaT: UCIOJIb30BAaHUE CBOMCTB
' CTOPOH, YTJIOB, AUaroHaie
N300paxkeHnne reoMeTpuueckux (GUryp Ha HEJIMHOBaHHOW Oymare
6.7 |c WCHOJIB30BaHUEM IUPKYJS, JUHEHKH, YrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoeHus Ha KiieT4yaTol Oymare
6.8 | IlepumeTp MHOTOYTONIBHUKA
[lonsitue  mmomanu  GUrypel, EAUHUIBI ~ W3MEPEHUs]  ILJIOIIA[H.
6.9 |IIpubmmkeHHOE U3MEpEHHE TUIONaa (UTYp, B TOM YHCIIC Ha KBaJpaTHOU
CEeTKe
6.10 | [IpubnuxeHHOE M3MEPEHUE NITUHBI OKPYKHOCTH, TUIOIIAA KpyTra
6.11 Cummerpusi:  1eHTpaipHasi, oceBas u 3epkanbHas.  [loctpoenue
' CUMMETPHUYHBIX QUTYp
Harnsnneie MpeICTaBICHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajieNienunen1, Ky0, mpusma, nupamua, KOHyC, IUIUHAP, 1map u chepa.
6.12 N3o00paxkenne  mpocTpaHCTBEHHBIX  (uryp. Ilpumepsr  pa3BepTok
' MHOTOTPaHHUKOB,  LWIWMHApa U  KoHyca. Co3nmaHue — Mojelnei
IPOCTPAHCTBEHHBIX (GuUryp (u3 Oymaru, IpoBOJIOKH, IUIACTUIIMHA U IPYTUX
MaTepuaioB)
6.13 [lonsiTue obbema, enuHULIBI U3MEpeHUs o0bema. O0BEM NPSIMOYTOJIBHOTO

napasuienenuneaa, kyoa
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7 KIIACC

IIpoBepsiemble TPeOOBaHMA K pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM

NMporpaMMmblI
Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3ynbTaTa
1 Uwucna v BBIYUCICHUS
11 BeimonHsTh, codeTass  yCTHbIE UM TUCBMEHHBICE  MPUEMBI,
' apudMeTHIEeCKre JEeUCTBUS C pallMOHATBLHBIMU YUCIaMU
HaxonuTh  3HaueHWs  YHUCJIOBBIX  BBIPAXKEHUW,  MPUMEHATH
1.2 pa3HoOoOpa3HbIe CIOCOOBI U TPUEMBI BHIYUCIICHUS 3HAUYEHUN TPOOHBIX
BBIpKCHUH, COAepKaINX OOBIKHOBEHHBIE U JIECATHYHbBIE TPOOU
[lepexoguTs OT OOHOM (QOpPMBI 3alMUCH YUCEN K JIPyrou
13 (mpeoOpa3oBbIBaTh  JICCATUYHYHO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOH)
1.4 CpaBHUBATH U yNOPSAI0YUBATH PAllMOHATIBHBIE YHCIIA
1.5 OKpyrasars yucia
BbINONHATh MPUKHUIKY W OLIEHKY PE3YyJbTaTa BBIYUCIEHUMN, OLICHKY
1.6 3HAYCHUW  YHUCIOBBIX  BBIPAKECHHUMW.  BBINIOJHATH  AEHUCTBHUS CO
CTEIMEHSAMU C HATypaJlbHBIMU MOKA3aTeIISIMU
17 [IpuMeHATh NpU3HAKK JACIUMOCTH, PA3JI0KEHUE HAa MHOXKUTEIH
' HATYPaJIbHBIX YHCEI
Pemiath  mpakTUKO-OPUEHTUPOBAHHBIE  3aJayd,  CBS3aHHBIE C
OTHOLLIEHUEM BEJINYUH, MPONOPLUHUOHAIBHOCTHIO BEJINYUH,
1.8 OPOLICHTAMHU, HWHTEPIPETUPOBATh PpPE3yibTaThl pEUICHUA 3aaad
c y4eTOM OTpaHUYECHHU, CBSI3aHHBIX  CO CBOMCTBaMU
paccMaTpUBaeMbIX OOBEKTOB
2 AnreOpanueckre BhIPaKEHUS
51 Hcnonb3oBath anreOpandeckyt0o TEPMHUHOJOTHIO W CHUMBOIIHUKY,
' IPUMEHSTH €€ B TIPOIIECCe OCBOCHHS YIeOHOTO MaTepraia
59 Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUM TIpU  3aJaHHBIX
' 3HAYEHUSX TIEPEMEHHBIX
93 BoinonnsaTe mnpeoOpa3oBaHMs 1I€J0T0 BBIPAXKEHUS B MHOTOWICH
' MPUBEJICHUEM TIOJIO0HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK
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BreimonaHsaTh YMHOXCHHUEC OJHOYJICHA Ha MHOI'OYWICH W MHOI'O4YJICHA

2.4 HAa MHOrOYIEH, NPUMEHITh (OpMyIbl KBaJpaTra CyMMbl U KBajapaTa
pa3HoOCTH
Ocy1ecTBaATh pa3n0KEeHUE MHOTOWIEHOB HA MHOKHUTEIIN C IOMOIIIBIO
2.5 BBIHECEHUS 32 CKOOKH OOIIEr0 MHOXUTEIIS, TPYIITUPOBKU CIAraeMbiXx,
npuMeHeHus1 GOpMYJI COKPAIIEHHOTO YMHOKEHHUS
26 [TpumensTh mpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IuYHbIX
' 3a71a4 U3 MAaTeMaTUKHU, CMEXXHBIX MPEIMETOB, U3 PEAIbHOW MPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYpaJIbHBIMU MOKa3aTEISIMU
' JUTsl IpeoOpa30BaHUs BbIpaKEHUH
3 VYpaBHEHMS U HEPABEHCTBA
Pemare nuHElHBIE ypaBHEHMS C OJHOM IEPEMEHHOM, NPUMEHSA
3.1 npaBuja MNepexo]a OT UCXOJIHOIO YPaBHEHUS! K pABHOCUJIBHOMY EMY.
[TpoBepsTh, ABISETCS JIU YUCIO KOPHEM YPABHEHUS
3.2 [Ipumensatp rpaduyueckue METOAbI TIPU PEHICHUH JTUHEHWHBIX
' YPaBHEHUW U UX CUCTEM
33 [TonOupaTs npuMepsl Tap YUCE, SIBISIOUUXCS PEIICHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMS IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM TIOCKOCTU TpauK JTUHEHHOTO YpaBHEHUS
34 C JBYMs TE€PEMEHHBIMU; MOJIBb3YyACh rpaduKOM, MIPUBOJAUTH PUMEPHI
peluieHns ypaBHEHUS
35 Pemats cucTtemsbl IByX TMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMH,
' B TOM YHCIIE TPaPUUECKH
CocTaBIisTh U peliaTh JMHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUI MO YCIOBHUIO 3aJ]a4, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MMOJTYyYECHHBIA pe3yJIbTaT
4 Koopnunate! u rpadpuxu. Oynknun
N300paxxath Ha KOOPIWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIWE
4.1 3aJIaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH, MHTEpBajbl, 3aMHUCHIBATH
YHUCJIOBBIE MPOMEKYTKH Ha anreOpanyecKoM si3bIKe
49 OTMeuaTh B KOOPAMHATHOM TIUJIOCKOCTH TOYKH MO 3aJlaHHBIM
' KOOpAWHATAM
43 Crpouth rpaduku auHelHbIx GyHkud. Ctpouth rpaduk GyHKIIUU

y = [X]
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4.4

OnuchiBaTh C MOMOIIBIO (DYHKIUNA W3BECTHBIC 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, PACCTOSIHUE, IIEHY, KOJIUYECTBO,
CTOMMOCTbD, TPOU3BOJUTEILHOCTD, BpeMsi, 00beM paOOThI

4.5

Haxoaute 3HaueHue GyHKUMU 10 3HAYEHUIO €€ apryMeHTa

4.6

[lonumate rpaduueckuii crmoco0 TMpeacTaBiIeHUS W aHalu3a
uH(boOpMaIK, H3BJIEKaTh W MHTEPIPETUPOBATH HH(GOPMAIUIO U3
rpaduKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEN

BepOHTHOCTB N CTaTUCTHUKA

5.1

Yurath nHpOpMAIHIO, IPEACTABICHHYIO B TA0JIMIIAX, HA TUarpaMmMax,
NPEJICTaBIsATh JaHHbIC B BUIAE TaOJMUIl, CTPOUTH JHArPAMMBI
(cTronbukoBbIe (CTONOYATHIE) U KPYTOBBIC) [0 MacCHUBaM 3HAYCHUN

5.2

OnuceIBaTh M HHTCPIPCTUPOBATL PCAJIBHBIC YHCJIOBBIC HTAaHHBIC,
MpCaACTaBJICHHLIC B Ta6JII/IIIaX, Ha JuarpamMmax, I‘pa(i)I/IKaX

5.3

Ucnonw3oBaTe 111 ONMCAHUS  JIAHHBIX  CTATHCTHYECKUE
XapaKTepUCTUKH: cpeaHee apupMeThuiecKkoe, Mearnata, HauooJpIee u
HaMMEHbIIIEE 3HAUCHUSI, pa3Max

5.4

Hmets MpeaACTaBJICHUC O cnyqaﬁﬁoﬁ HN3MCHYMUBOCTHU HaA ITPUMEPAX IICH,
(1)I/I3I/I‘-I€CKI/IX BCIIMYMWH, AHTPOIIOMCTPHUYCCKHUX  OAdHHBIX, HMCTb
MpeaACTaBJICHHUC O CTaTUCTUYECKOM YCTOﬁqHBOCTH

I'eomeTpus

6.1

Pacrio3naBaTh u3ydeHHbIE T€OMETPUUECKUE (DUTYPBI, OTPEACISITh UX
B3aMMHOE pAaCIOJIOKEHHE, H300pakaTb TreoMEeTpUuYecKue (QUrypsl,
BBINIOJIHSTh YEPTEKHU MO YCJIOBHUIO 3aJaud. M3MepATh JMHEWHbIE U
YIJIOBBIE BEIUYMHBI. PemaTe 3a/1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB U
BEJIMYUH YTJIOB

6.2

Jenatb rpyOyI0 OIIEHKY JIMHEWHBIX U YTIIOBBIX BETUYHH MPEMETOB B
peaNbHON JKH3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. PaszmuyaTh
pa3Mephl 3TUX OOBEKTOB MO MOPSAKY BETHIUHBI

6.3

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1adyaM

6.4

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh
NPU3HAKU U CBOMCTBA PABHOOEPEHHBIX TPEYTOJIBHUKOB MIPU PELICHUU
3a1a4

6.5

HpOBOI[I/ITI) JOTN4YCCKHEC PaACCYKACHUA C HCIIOJIBb30BaHHUCM
ICOMCTPHUICCKUX TCOPEM

6.6

[Tonp30BathCs MpU3HAKaMHU paBEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB, CBOWCTBOM MEAWAHBI, MPOBEACHHON K THIIOTEHY3€E
PSIMOYTOJIBHOT'O TPEYTOJIbHHUKA, B PEIICHUN T€OMETPUUECKUX 3a71a4
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6.7

OnpenensaTe napauieaIbHOCTh MPSAMBIX C ITOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3yeT ¢ HUMU cekyuas. Onpeaenarb napajieIbHOCTh MPSIMBIX €
IIOMOILBIO PABEHCTBA PACCTOSSHUM OT TOYEK OJHOW MPSAMOM IO TOUYEK
IPYrou NMpsiMOM

6.8

Pemiats 3agaun Ha kiaeT4aToit Oymare

6.9

HpOBOI[I/ITB BBIYHMCJIICHHUA MW HaAaXOAUTh YHCIIOBBIC U 6YKB€HHBIG
3HAUYCHUA YIJIOB B TCOMCTPHUYCCKHUX 3aJadax C HCIIOJIb30BAHUCM
CYMMBI YIJIOB TPCYIOJbHUKOB U MHOT'OYTI'OJIbHUKOB, CBOMCTB YTJ0B,
O6pa3OBaHHBIX npu MNepeCCUCHUM [ABYX MAPAJUICIIBHBIX IIPAMBIX
ceKyLueﬁ. Pemartsb MPAKTUYICCKUC 3a1a41 Ha HAXOKJICHUC YIJTIOB

6.10

Brnanerp TNOHATMEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh
onpeneNsaTh OUCCEKTPHUCY yIJla U CEePEAUHHBIA MEPHEHIUKYISIP K
OTpE3Ky Kak FeOMETPUYECKHAE MECTA TOUEK

6.11

(DOpMyHI/IpOBaTB OIPCACICHUA OKPYXHOCTH H Kpyra, XOpHAbl
U IUaMCTpa OKPYKXHOCTH, IIOJIb30BATHCA HX CBOMCTBaMHU. YMETh
IMPUMCHATH OTHU CBOMCTBA IMpyu pCUICHUH 3a1a4

6.12

BJ'IaIIGTI) MOHSITUEM OIIMCAHHOM OKOJIO TPCYTOJIBHUKA OKPYKXHOCTH,
YMCTb HAXOAWUThL €C LICHTP. ITonp30BaThCs Q)aKTaMI/I O TOM, 4YTO
6I/ICC€KTpI/ICI>I YIJI0B TPCYI'OJIbHUKA IMCPCCCKAKOTCA B O,HHOﬁ TOYKC, U
O TOM, 4TO CCPCANHHBIC IICPIICHANKYJAPBI K CTOPOHAM TPCYTOJIbHHUKA
IMCPCCCKAOTCA B O,HHOﬁ TOYKC

6.13

Bnagerr mnoHsTHEM KacaTeIbHOW K OKPYXKHOCTH, IOJb30BATHCS
TEOPEMOM O MEPINCHAUKYISIPHOCTA KacaTeJIbHOWM HW  paauyca,
MIPOBEAEHHOTO K TOUKE KaCaHUs

6.14

[Tonp30BaTbCsl MNPOCTEUIIMMH TE€OMETPUUYECKMMH HEPABEHCTBAMM,
MIOHUMAaTh UX NMPAKTHUYECKUN CMBICI

6.15

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C IMOMOIIBIO
LUAPKYJIS U TUHEUKH

IIpoBepsieMble 3JIeMEHTHI COAEPKAHMS

Kon [IpoBepsieMBblii SIIEMEHT COJIEPKAHUS
1 Yuca 1 BBIYUCIICHUSA
JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO] OT OAHON (POpPMBI 3amucu
11 npobeit k apyroul. IloHATHE palMOHAIBHOTO YHCIIA, 3aMKUCh, CPABHEHHUE,
YHOPSIIOYMBAHUE PAIMOHAIBHBIX YUCET
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Apudmernyeckue JeUCTBUS C pallMOHAIBHBIMU YnciaMu. Pemenue 3anay

1.2
13 peasibHOM MPaKTUKU HA YacTH, Ha IPOOU
13 CreneHp Cc HaTypaJbHBIM IOKa3aTeJIeM: OIpenesieHue, MnpeoOpa3oBaHue
' BBIPKCHUN HAa OCHOBE OMpPEACIICHUS, 3aITUCh OOJIBIINX YUCET
14 [Ipo1ieHTsI, 3aMKUCh MPOLIEHTOB B BUJIE IPOOU U APOOU B BHUE IPOILICHTOB.
' Tpu oCHOBHBIE 33/1a4u Ha IPOIICHTHI, PEIICHUE 33124 U3 PEATbHOU MPAKTUKU
15 [IpuMeHeHne TPU3HAKOB JCJIUMOCTH, pa3OXKEHHWE Ha MHOXHUTEIU
' HATypaJIbHBIX YUCE
16 PeanbHbie  3aBucMMOCTH, B TOM 4YHCJIe TMpsMas W OoOpaTHas
' POTOPIIUOHAIBHOCTH
2 Anrebpanyeckue BhIPaKSHUS
51 [TepeMenHbIC, UMCIIOBOE 3HAUCHUE BBIPAKEHUS C TIepeMeHHOM. JlomycTuMble
' 3HAYCHUS TIEPEMEHHBIX
59 [IpencraBnenne 3aBUCUMOCTH MEXJy BeIUYMHAMH B BHUAC (POpMYyIIHL
' Berauciienus mo gpopmyiam
53 [IpeoOpa3oBanrie  OYKBEHHBIX  BBIPAKEHHM, TOXKICCTBEHHO  paBHBIC
' BBIPAKEHUS
2.4 CBoliCTBa CTEMEHU C HATYPAJIbHBIM IOKA3aTEIEM
95 OnHowieHbl 1 MHOTOWIEHBL. CTeneHb MHOTOUWIeHa. ClioKeHne, BBIYUTaHuE,
' YMHOXEHUE MHOIOUJIEHOB
@opMyJibl COKpPAlIEHHOTO YMHOKEHMS: KBaJpaT CyMMbl M KBajapar
2.6 | pazHoctn. @opmyna pa3sHOCTH KBaJIpaToB. Pa3joeHHe MHOTOYICHOB Ha
MHOXUTEIN
3 YpaBHeHus
31 VYpaBHeHUE, KOpPeHb ypaBHEHHS, MpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUN
32 JIuHeliHOEe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIIO KOPHEW JIMHEHHOIO
' YPaBHEHUS, PELICHUE JIMHENHBIX YPAaBHCHUN
33 CocraBiieHre ypaBHEHUH 0 YCIOBUIO 3a/1aul. PelneHne TeKCToBbIX 3a/1a4
' C TIOMOIIBIO YPaBHCHU
3.4 JIuneliHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €r0 rpaduk
Cucrema IByX JIMHEWHBIX YPaBHEHUW C JABYMsI NEpEeMEHHbIMU. PemieHue
3.5 CUCTEM ypaBHEHUM CIOCOOOM MOCTaHOBKU. [Iprmepsl pereHus: TeKCTOBBIX

3a7a4 C MTOMOIIBIO CUCTEM YPABHEHUU
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Koopnunate! u rpadpuxu. Oynkunu

4.1 Koopaunara Touky Ha npsiMoit
4.9 Hucnosble TPOMEXYTKU. PaccTossHUuE MEXy ABYMs TOYKAMU KOOPAUHATHOM
' IPSIMOA
43 [IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abciucca 1 oparHaTa
' TOYKHM Ha KOOPJAMHATHOMN MJIOCKOCTH
44 [Tpumepsl rpadukoB, 3aaHHBIX (hopMyaamMu. UTeHue rpaduKoB peanbHbIX
' 3aBUCUMOCTEH
45  |Ilonarue pynkuuu. ['paduk pynxnuu. CoiicTBa GyHKIUN
4.6 | Jluneiinas Gpynkuus, ee rpaduk. ['paduk pyHkimm y = [X|
47 ['paduueckoe pemieHre JTUHEHHBIX YpaBHEHUHW M CHUCTEM JIMHEHHBIX
' ypaBHEHUI
) BeposiTHOCTH U cTaTHCTHKA
[IpencraBienne qaHHBIX B BUJIE€ TA0JIUII, TUarpaMm, rpadukoB. 3anoiHeHne
TabJIL, YTEHUE UM TOCTPOCHHE auarpamm (CTOJOMKOBBIX (CTONOYATHIX)
5.1 |u kpyroBeix). Utenuwe rpaduKoB peandbHBIX TmpoleccoB. H3BiedeHue
uHbOpMAIMK U3 [UarpaMM W TaOJHI], MUCIOJb30BaHUE U WHTEPIpPETALHS
TAHHBIX
OnucaTtenbHas CTaTHCTHKA: CpelHee apudMeTuyeckoe, MeauaHa, pasmax,
5.2 | HauOosbliee ¥ HAUMEHBIIIEE 3HAUeHU HaOOpa YUCIOBBIX TaHHBIX. [IpuMepsr
CIy4alHOM M3MEHYHUBOCTH
Cry4aitHbIil SKCTIEpHUMEHT (OIBIT) M ClydaiiHoe coObITHE. BeposTHOCTh H
5g |UacToTa. Ponb ManoBeposTHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITUI B
' npupojie U B oOmiecTBe. MoHeTa U urpaiabHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmuna, pebpo. Crenenp BepmnHbl. Yucno pedep u cymmapHas
54 crenieHb BepiuH. [IpencraBnenue o ceszHoctu rpada. lenu u nuxiet. [Tytn
' B rpadax. OOxonm rpada (ounmepoB myTh). llpencraBienue 00
OpUEHTHPOBAHHOM Tpade. Pelrenne 3a1a4 ¢ nomolpo rpados
6 I'eomeTtpus
Hauanbnbie nonstua reomerpun. Touka, npsimas, OTPE30K, JIy4d. Yo Buasl
6.1 yrioB. BeprtukansHble u cMmexHble yribl. buccekrtpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaniensHoCTh U NepHeHANKYISIPHOCTD IPSIMBIX
6.2 CumMmetpuunble (urypel. OCHOBHBIE CBOHMCTBA OCEBOM CHUMMETpPHH.

[Iprmepsl CUMMETPHUU B OKPYKAIOIIEM MHUPE
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OcCHOBHBIE TIOCTPOEHMS C IMOMOULIBIO LHUPKYJS U JIMHEHMKH. TpeyronbHUK.

6.3
Bricota, Mmennana, OuccekTprca, uX CBOMCTBa
6.4 PaBHOOenpeHHBId ¥  PaBHOCTOPOHHUN  TpeyrojbHUKU. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa W TpPHU3HAKH PaBHOOEAPEHHOTO TpeyroibHHUKA. [lpu3Haku
' paBEHCTBA TPEYTOJIBHUKOB
6.6 CpoiicTBA ¥ TpU3HAKM TapajulenbHBIX mpsMbix. CyMma  yrioB
' TpeyroJibHUKa. BHEITHUE YTIIbI TPEYTOJbHUKA
[IpsimoyronbHBIN  TpeyroiapbHUK. CBOWCTBO MeEIUaHBl MPSMOYTOIBHOTO
6.7 |TPeyrombhuka, NPOBEJACHHOW K TUmoOTeHy3e. [Ipu3Haku paBeHCTBa
' NPSMOYTOJIEHBIX TPEYTOIbHUKOB. [IpSIMOYTONBHBIN TPEYTOIBHUK C YTJIOM B
30°
HepaBeHcTBa B reoMeTpum: HEPaBEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 |mamHE IJIOMaHOW, Teopema O OOJBIIEM YIJIe W OOJBIICH CTOpPOHE
TpeyronbHuKa. [lepneHauKysip U HaKJIOHHAs
6.9 I'eomerpuueckoe mecTto TOuYeK. buccexkrpuca yriia u - CepeaUHHBIN
' HNEePHIEHANKYJISP K OTPE3KY KaK FEOMETPUUYECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOopJa M JAUaMeTp, HUX cBoicTBa. B3aumHoe
6.10 |pacnonoxkeHue OKpyxkHocTH U npsaMmoil. KacarenpHas u  cekymas
K OKPY>KHOCTHU
6.11 OKpy»HOCTb, BIMCAHHAs B yroji. BrnucaHHas U onucaHHas OKPYXHOCTU

TPEyroJbHUKa
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8 KJIACC

IIpoBepsiemble TPeOOBaHMA K pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM

NMporpaMMmblI
Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3yibTaTa
1 Uwucna v BBIYUCICHUS
Ucnonw3oBaTh  HavalibHbIE  NPEACTABICHUS O  MHOXECTBE
11 NEeWCTBUTEIILHBIX YUCEN JIJIi CPAaBHEHHUS, OKPYTJICHUS! U BBIUUCIICHUM,
' n300paxaTh JACHCTBUTENIBHBIC YHCIA TOYKAMH HAa KOOPJIWHATHOU
IIPSIMOU
[IpumensaTs TOHATHE apUPMETHUYECKOTO KBaJPATHOTO  KOPHSI,
19 HaxXOJIUTh KBAJApPATHBIC KOPHHU, HCIOJB3YS NPH HEOOXOIUMOCTU
' KaJIbKYJISITOP, BBITIOJNHSTH MPEe0Opa30BaHUs BEIPAKCHUH, COJIEPIKAIITUX
KBaIpaTHBIC KOPHH, UCTIOJIb3YsI CBOMCTBA KOpPHEH
13 Hcnonb3oBarh 3amucu OOJBIIMX W MaJbIX YHCENI C TIOMOIIBIO
' JECATUYHBIX Ipo0eit u creneneit yucna 10
2 Anrebpanueckue BhIpaKEHUs
[IpuMeHATh MOHATHE CTENEHW C LEJIBIM IOKa3aTEJIEM, BBIOJIHATH
2.1 npeoOpa3oBaHusl BBIPAKEHUN, COAEPNKAIIUX CTENEHU C IEIbIM
noKa3aTejieM
BbIMoNHATE  TOXIECTBEHHBIE  NPEOOPa30BaHUS  PAIMOHAIBHBIX
2.2 BBIDAKEHUM HA OCHOBE NpaBWJl ACWCTBUM HAJl MHOTOWICHAMHU U
anreOpanyecKuMu Ipo0sSMu
2.3 PackianpiBaTh KBaJpaTHBIM TPEXWICH HA MHOKUTEIU
54 [TpumensaTs peoOpa3oBaHusl BRIPAKEHUN I PEIICHUS Pa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX IIPEAMETOB, U3 PEAIbHON MPAKTUKU
3 VYpaBHEHUS U HEPABEHCTBA
Pewiate nuHelHble, KBaJApaTHbIE YPABHEHUS U palMOHAIbHBIE
3.1 yYpaBHEHUS, CBOISIIMECS K HUM, CUCTEMBI JBYX YPaBHEHHUU C IBYMs
epeMEHHBIMU
[IpoBOoaHUTE NPOCTEHIINE WCCIACAOBAHUS YPABHEHUW H© CHCTEM
3.9 ypaBHEHUM, B TOM UHCIIE C T[PUMEHEHHUEM Trpaduueckux
npeAcTaBieHul (yCTaHABIMBATh, UMEET JIM YpPABHEHUE WM CHUCTEMA
ypaBHEHUN pEUICHUs, €CJIM UMEET, TO CKOJIBKO, U MPOYEe)
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3.3

IlepexoauTs OT CIOBECHOM (OPMYIMPOBKM 3aJaud K €€
anredpanvyeckod MOJENU C MOMOIIbIO COCTaBJIEHUS YpPaBHEHUS WU
CUCTEMBl  ypaBHEHMH, HWHTEPIPETUPOBATH B  COOTBETCTBHM C
KOHTEKCTOM 3aJlauil OJYyYEHHBIN pe3yabTaT

3.4

[IprmMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH,
peuaTh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpadUyuecKyr0  WUIIOCTPAIIMI0O  MHOXECTBAa  pELICHUM
HEPABEHCTBA, CUCTEMbI HEPABECHCTB

DOyHKINU

4.1

[Tonumate U uCMONB30BaTh (YHKIIMOHATIBHBIC TOHATUS W SI3BIK
(TepMHHBI, CHUMBOJIMYECKHE OOO3HAUCHMS), OMNPENENATh 3HAUYCHUE
(GYHKIMM 110 3HAYEHUIO apryMEHTa, ONpeJessTh CBONCTBA (DYHKIIUU
1o ee rpaguky

4.2

k
Crpouth rpauky >aeMeHTapHBIX (QYHKIMA Buma: Y =_, Yy = X4
X

y = X3, ¥ = |X|, onuceiBaTe cBOMCTBAa YMCIOBON (QYHKIMH 1O €€
rpaduKky

BGpOHTHOCTB N CTaTHCTHKA

5.1

W3Bnekate U mpeoOpa3oBhIBaTh MH(POPMAIUIO, MPEACTABICHHYIO B
BUJIC TaOJWII, TUarpamm, rpauKoB, TPEACTABIATh JAaHHBIE B BHUJIEC
TabauIl, AUarpamMm, rpadukoB

5.2

OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTHYECKHX IOKa3aTesei:
CpPeIHMX 3HAYeHHH u Mep pacceuBaHus (pa3Max, IUCIIEPCHUS U
CTaHJIAPTHOE OTKJIOHEHHUE)

5.3

HaxoauTh 4acTOTHI YHMCIOBBIX 3HAUEHHUH U YaCTOThHI COOBITHH, B TOM
YHCIIe 10 pe3yabTaTaM U3MEPECHUN U HAOIIOACHUIMA

5.4

HaxomuTe BEpOSTHOCTH CIy4allHBIX COOBITUHA B OTBITAX, 3HAA
BEPOSTHOCTH JJIEMEHTAPHBIX COOBITHM, B TOM YHCJIE€ B OIBITAX
C PaBHOBO3MOJKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU

9.5

Hcnonb3oBath  rpaduueckne  MOACNU:  JEPEBO  CIIyH4allHOTO
HKCIIEPUMEHTA, AUArpaMMbl Dijiepa, YuciioBas npsimas

5.6

OnepupoBaTh MOHATUSIMU: MHOXECTBO, MOJIMHOKECTBO; BBITOJIHATH
omepanuy  HaJ  MHOXECTBaMHU: OOBEAWHEHHUE, TIepeCcECUCHHE,
JIOTIOJITHEHUE; TMEPEUYUCHATh DAJIEMEHThl MHOXECTB, MPHUMEHSTH
CBOMCTBA MHO>KECTB
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5.7

Hcnonb3oBaTh rpapuyeckoe MpeACcTaBICHHE MHOXKECTB M CBs3el
MEXAY HUMHU JJI1 ONUCAHUS MPOLECCOB W SIBICHUH, B TOM YHCIIE
pH pelIeHUH 3a7a4 U3 APYTUX y4eOHBIX IPEAMETOB U KYpPCOB

I'eomerpus

6.1

Pacno3HaBaTte OCHOBHBIC BUJbI YCTBIPCXYTOJIbHUKOB, UX 3JICMCHTLI,
MOJIb30BAThCS MX CBOMCTBAMM IIpru pCIICHUMU I'COMCTPUUCCKUX 3aJa4d

6.2

[TpyuMeHATH, CBOWCTBA TOYKHM TIEPECEUCHUS MEAWAH TPEyroJbHUKA
(LleHTpa Macc) B pelIeHUH 3a/1a4

6.3

Brnanerp moHATHEM CpeAHEN JHMHUM TPEYTrOJIbHUKA W TpaIClUH,
OPUMEHATh MX CBOMCTBA IpPU PEUIEHUH TE€OMETPUYECKUX 3ajad.
[Tonp3oBarbcs Teopemont Paneca U TEOPEMOM O MPONOPLIMOHAIIBHBIX
OTpEe3KaxX, IPUMEHSTh UX JJI PELICHUS IPAKTUYECKUX 3a7ad

6.4

[IpumeHsaTr NpU3HAKKM NOAO00MS TPEYrOJIbHUKOB B  PEIICHUU
reOMETPUYECKUX 3a1a4

6.5

[Tonb3oBaTkcs Teopemoii [udaropa ais pereHnss reoMeTpUYECKUX |
npakTHyeckux  3agad. CTpouTh  MaTeMaTU4YeCKyl0  MOJIETb B
MPAKTUYECKHUX 3a]ja4aX, CAMOCTOSITENIbHO JIeNIaTh YePTeX U HAXOIUThH
COOTBETCTBYIOIINE JJTUHBI

6.6

BJ'IaIIGTI) MMOHATHUAMU CHHYCA, KOCHMHYCAa M TaHI'CHCA OCTpPOro yria
I[MPpAMOYI'OJIBHOI'O TPCYT'OJIbBHHKA. [Tonp30BaThCsl ATUMH MOHSITUSIMH
JJI pCIICHUA ITPAKTHYCCKUX 3a/a4

6.7

Boruucnsats (pa3iuyHbIME CIIOCOOAMH) TUIOMIAAb TPEYTOJIbHUKA U
IUTOIIA MHOTOYTONBHBIX (uUryp (monb3ysich, T/A€ HEOOXOAMMO,
KaJIbKYJISITOpOM). [IpUMEHSTh MOTy4eHHbIE YMEHUS B MPAKTUYECKUX
3a7a4ax

6.8

Brnanerp MOHATHAMU  BOMCAHHOTO W LEHTPAJIbHOTO  YIUIa,
UCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX Yrilax, yrjiaX MEeXay XopAaMu
(CeKymmMu) U yriie MeXIy KacaTeJIbHOHM M XOpJIOM MpHU pPEIICHUU
FEOMETPUYECKHUX 3a]1a4

6.9

Brnanetp NOHATMEM ONMCAHHOTO YETBIPEXYTIOJIbBHUKA, HPUMEHSTh
CBOMCTBA ONKMCAHHOTO YE€ThIPEXYTOJIbHUKA MPU PEIICHUN 3a]1a4

6.10

[IpuMeHsAT, TONYyYEHHbIE 3HAHUS HAa TMPAKTUKE — CTPOUTH
MaTeMaTH4YeCKue MOJEIU IJiA 3a7ad peajbHOM JKU3HU U MPOBOAUTH
COOTBETCTBYIOIIME  BBIUYMCICHUS C  NPUMEHEHHEM  MOJI00us
U TPUTOHOMETPUH (MOJIB3YACH, IJIe HEOOXOIUMO, KAIbKYJISITOPOM )

90




IIpoBepsiemble 3j1eMeHTHI COEPKAHUS

Kon [IpoBepsieMsblii 2JIEMEHT COACPIKAHUA
1 Hucna v BIYACICHUS
11 KBaapatueiii koperb u3 uucna. [loHstue 00 HppanuOHATIBHOM 4YHUCIE.
' JlecaTuuHble TPUOIMKEHUS UPPAITUOHATBHBIX YUCET
CgoiicTBa apudmeTHuecKux KBaJpaTHBIX KOPHEH W HMX NPUMEHEHUE K
1.2 | mpeoOpa30BaHUIO YUCIOBBIX BEIPAKCHUN M BBIYUCIICHHUSIM. J{eliCTBUTEIbHBIC
quclia
1.3 | Crenens ¢ nenbiM nokasareneM u ee cBorctBa. CTaHgapTHAs 3aMUCh YKCIia
2 Anrebpanyeckue BhIPaKSHUS
51 KBagpatHplii  TpexuiaeH,  pa3joKEHHE  KBaJIpPaTHOIO  TPEeXWICHA
' Ha MHOKUTEIH
2.2 | AnreOpanyeckas Apo6s. OCHOBHOE CBOWCTBO aire0pandeckoi qpoou
2.3 | CnoxeHnue, BBIYUTaHUE, YMHOKEHHE, JISJICHUE allre0pandecKkux Apooei
2.4 | PanioHanbHbIe BRIpAXKEHHS U UX MPeoOpa3oBaHuUe
3 VYpaBHEeHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEW KBaJpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienune ypaBHeHM#, CBOASIINXCS K JUHEMHBIM U KBaJIPATHBIM
3.3 |IIpocTeiimue npoObHO-paliOHAIBLHBIC YPABHEHUS
['paduueckas naTEpnpeTanus ypaBHEHUN C IByMsI IEPEMEHHBIMU U CUCTEM
3.4 JIMHEMHBIX YPAaBHEHUH C IByMs NEpeMEHHbIMU. [[prmepbl pemenus: cucteM
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU
3.5 | Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CrocoooM
3.6 | YucnoBbie HEpaBEHCTBA M UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JTHOM TEpEMEHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 | Jluneiinbie HEpaBEHCTBA C OJTHOM MEPEMEHHON
3.10 | CucTtembl TMHEWHBIX HEPABEHCTB C OJTHON NIEPEMEHHOMN
4 DOyHKITUN
41 [lonsitue Qyuknuu. OO6nacTh ONpEAeNeHUsT M MHOXKECTBO 3HAYCHHI
' dbynkuun. CriocoOsl 3a1aHust PyHKIUMN
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4.2

I'padux pynxuuu. YreHue cBOMCTB PyHKIUHU N0 €€ TpaduKy

4.3 | IIpumepsl rpagukoB GYHKUUNA, OTpAKAIOLIUX PEAIbHBIE POLECCHI
44 OYHKIMY, OMUCHIBAIOIIME TMPSAMYI0O U OOpaTHYIO MPONOPIUOHATbHBIC
' 3aBUCHMOCTH, UX Tpaduku
4.5 dyukmun y = X2, y = X8
46 | Dynxuum Y =+/X,y =X
4.7  |I'paduueckoe perieHue ypaBHEHUN U CUCTEM YPaBHEHUN
) BeposTHOCTH U cTaTUCTHKA
5.1 |IlpencraBieHue NaHHBIX B BUJE TaOJIMII, TUarpaMm, rpadukoB
5.2 MHOXecTBO,  3JE€MEHT  MHOXECTBa,  MOAMHOXecTBo.  Omepanuu
' HaJ MHO>KECTBaMHU: 00bEIMHEHHE, [TIEPECCUCHHE, TOTIOTHEHUE
53 CaoiicTBa omepanuii  Haj MHO>KECTBAMH NEePEMECTUTENBHOE,
' coueTaTeNbHOe, paclpeeIuTeIbHOE, BKIIOUCHUS
54 Hcnonb3oBanue rpaduyeckoro mpecTaBieHrus MHOXKECTB JUIsl ONMUCAHUs
' peaNbHBIX MPOIECCOB U SIBJICHUH, MPU PEIICHUH 3aad.
55 N3mepenue paccemBanus JaHHBIX. Jlucniepcus U CTaHIAPTHOE OTKIOHEHHE
' YHICJIOBBIX Ha0OpOoB. [lnarpamMma paccerBaHus
DOneMeHTapHble COOBITUSA chydailHoro onbita. Ciy4aiiHble COOBITHS.
5.6 BepositHoct coObITHI. ONBITEI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coObrtusiMu.  CiydaifHpii  BeIOOp. CBs3b  MEXIYy MAaJOBEPOSTHBIMU
U TIPAKTHUYECKHU JOCTOBEPHBIMU COOBITUSIMU B TIPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa JepeBbEB: EIUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
5.7 |BHUCSYEH BEpIIMHBI, CBA3b MEXIY YHCJIOM BEpIIMH W YHUCIOM peoep.
[IpaBuno ymHoxxenwus. Pemenne 3a1a4d ¢ momoisio rpagos
[IpotuBomnonoxueie coObiTuA. Jmarpamma Oiinepa. OObenuHEHHE U
5.8 nepeceueHne cooObiTuii. HecoBmecTHbie coObiTHs. Dopmyrna ClIOKEHUS
BEPOSITHOCTEMN
5.9 VYcnoBHas BeposiTHOCTD. [IpaBuno ymHoxxenus. HezaBucumelie coObITHS
[IpencraBnenne »sSkcnepuMeHTa B BUJE JepeBa. Pemenwe 3amad
510 |Ha HaxOXXJIECHHE BEPOSATHOCTEH C IIOMOINBIO JepeBa CAyd4aliHOIO
AKCHEPUMEHTA, Juarpamm Jiliepa
6 ['eomeTpust
6.1 Ueteipexyronpauku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 | I[IpsMoyronbpHUK, pOMO, KBaJpaT, UX MPU3HAKU U CBOWCTBA
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Tpameuusi, paBHOOOKas  Tpameuus, €€ CBOHCTBA U  MPU3HAKM.

6.3
IIpsamoyronbHas Tpaneuus
6.4 Meton ynsoenus menuansl. LlenTpanpHas cummerpusa. Teopema daneca
' U TEOpEMaA O MPONOPLIUOHATIBHBIX OTpPe3Kax
6.5 | CpenHue TMHUM TpEYrojbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuKa
6.6 [lonobue TpeyronbHUKOB, KO3 duuuent mnogodus. Ilpuznaku nompoOus
' TpeyroJbHUKOB. [IpruMeHenne nogoOus npu peleHny NpakTHYeCKuX 3a1a4y
6.7 @opmynbl  Juid  TUIOLWAAM  TPEYroibHHUKA, Mapajuienorpamma, pomoba
U Tpareuuu
6.8 CpoiicTBa muiomage reomerpuueckux ¢uryp. OTHOLIEHHE IJIOMIAAeH
' HOJ00HBIX QUTYD
6.9 Brruucnenue miomaaeil TpeyroibHIKOB 1 MHOTOYTOJILHUKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenne Teopembl [ludaropa mpu  pemieHuun
' MPAKTHYECKUX 3a1a
CuHyc, KOCHHYC, TaHI€HC OCTPOro yria MpsSMOYIOJbHOTO TPEYroJbHHUKA.
6.11 |OcHOBHOE TPHUTOHOMETPUYECKOE  TOXKIECTBO. |pPUTOHOMETPUYECKUE
dbynakuu yrios B 30°, 45° u 60°
6.12 BrincanHele M LEHTpaIbHBIE YIJIBI, YIOJ MEXIY KacaTeJIbHOM M XOpAOH.
' VYTaBl MeXAY XOpJAaMH U CEKYIIIUMHU
6.13 | BriucanHbIe ¥ ONTMCAHHBIC YETHIPEXYTOJIBHUKN
6.14 B3aumHoe pacrnionoxeHue IByX OKpYKHOCTeW. KacaHue OKpyX HOCTEH.

OO61me KacaTelbHbIE K IBYM OKPYXHOCTSIM
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9 KJIACC

IIpoBepsiemble TPeOOBaHMA K pe3y/ibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM

NMporpaMMmblI
Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3ynbTaTa
1 Uwucna v BBIYKCICHUS
11 CpaBHUBATh U yMOPAJIOYMBATH pPAllMOHAIIbHBIC U HPPAllUOHAIILHbBIC
' yucna
Beinonusate apudmMeTrdeckre ASHCTBUS C pallMOHATBHBIMY YUCIIAMH,
1.2 codeTasl YCTHbIC U MUChbMEHHBIC MPUEMBI, BBHITIOHATh BBIYMCIICHHUS C
UPPAMOHAIBHBIMHU YUCIIAMU
13 HaxonuTh 3HaueHus cTemneHeil ¢ 1eNbIMU TMOKa3aTeIsIMU U KOpPHEH,
' BBIYHCJISIT 3HAUEHUS YUCIOBBIX BBIPAKEHUIM
14 OKpyrnaTb  JEHUCTBUTEIBHBIE  YHWCJIA,  BBIIOJHATH  MPUKHIKY
' pe3yabpTaTa BBIYUCIECHUM, OLIEHKY YACIOBBIX BbIPAXKEHUIN
2 VYpaBHEHHS U HEPABEHCTBA
51 Pemwlate sMHEHBIE W KBaJApAaTHBIE YpAaBHEHHUS, YpPaBHEHUS,
' CBOJISIIIIMECS K HUM, TIPOCTEHIIINE IPOOHO-pAIlOHATIbHBIE YPaBHEHUS
Pemats cucTteMbl ABYX JMHEHHBIX YPABHEHHUM C IByMs NIEPEMEHHBIMHU
2.2 Y CUCTEMBI IByX YPaBHEHHUI, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS
JIMHEWHBIM
PemaTte TekcTOBBIE 3a/auM anreOpandecKuM CIOCOOOM C MOMOIIBIO
2.3 COCTaBJICHUSI YpPaBHEHHUS WJIM CHUCTEMbl JBYX YpPaBHEHUU C AByMs
epEMEHHBIMU
[IpoBOaUTE NPOCTEHINNE WCCIAECAOBAHUS YPABHEHUW U CHCTEM
YpaBHEHHW, B TOM 4YHCI€ C TNPUMEHCHHEM TpapUuIeCcCKux
2.4 npeACTaBiIeHUN (HampuUMep, YCTaHABIMBATb, MMEET JIM YpaBHEHUE
WIM CUCTEMa YpPAaBHEHUW pEUIEHUs, €CIH HMEET, TO CKOJIBKO)
Pemiatb  nuHEHHbIE HEPABEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
2.5 n300paxaTh pelieHUE HEPABEHCTB HAa YMCIOBOU MPSIMOiA, 3aITUCHIBATh
pelIeHre ¢ MOMOIIBIO CUMBOJIOB
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2.6

Pemare cucreMbl JTMHENHBIX HEPABEHCTB,
BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO,

CHCTEMbI HEPaBEHCTB,
n300paXkaTh peLICHUE
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CUCTCMbI HCPABCHCTB Ha YHCIOBOM prIMOfI, 3aIIMChIBATh PCHICHHC
C MIOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MPH PELLIEHUU PA3TUYHBIX 3a1a4

DOyHKINU

3.1

PacnoznaBath  (QyHKIMHM ~ W3y4eHHBIX  BHJIOB.  [loka3bIBaTh

CXEMATUYeCKH  PACHOJOXKEHHWE HAa  KOOPAMHATHOM  IUIOCKOCTH

rpaduxoB QpyHkumii Buga: y = kx, y=kx+b, Y=_,y=ax?+bx+c¢
X

B 3aBUCHMOCTH OT 3HaYCHHUU KO3(PHUIIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKIMIA

3.2

Iloka3eiBaTh CcXEeMaTHUYECKH PaCIIOJIOKCHUEC HaA KOOpIII/IHaTHOﬁ

IUIOCKOCTU rpadukoB GyHKIMHA BUAa Y =Jx, Yy = |X| u onuchIBaThH

cBOicTBa QyHKUIUN

3.3

Ctpoutrh W wm300paxkaThb CXEMaTHYCCKH TpadHKU KBaJIPATHYHBIX
(GYHKIIUH, OINUCHIBATh CBOMCTBA KBaJIpPaTHUYHBIX (DYHKIUH IO HX
rpadgukam

3.4

PacnioznaBath kBagpatuuHylo (GYHKIHUIO 1O (opMylie, TPUBOJIUTH
IpUMepbl KBaJAPATUYHBIX (PYHKIUHA M3 peanbHOW >KU3HU, (DU3UKHU,
reOMEeTpHUH

ApudmeTrnyeckas v TeoMeTprIecKasi IpOrpeccuu

4.1

Pacnio3HaBaTh apu(METHYECKYI0 U TEOMETPUUYCCKYIO MPOTPECCUH
P pa3HbIX CIOCO0ax 3aaHus

4.2

BbINONHATS BBIYMCIEHHUS C HMCIOJIb30BaHUEM (GOpMyN N-TO ujieHa
apu(PMETHIECKON ¥ TEOMETPUIECKOM MPOTPECCHid, CYMMBI TIEPBBIX N
YJIEHOB

4.3

I/I3o6pa>1<aTb YICHBI ITIOCJICA0BAaTCIBHOCTH TOYKAaMH Ha KOOpI[HHElTHOfI
IIIIOCKOCTH

4.4

Pemate 3amaum, cBs3aHHBIE C YUCIOBBIMM IMOCJIENOBATEIBHOCTIMH,
B TOM 4YHCIE 3aJa4dl M3 peajbHOM JKHM3HU (C HCMOJb30BAHUEM
KaJTbKYJISATOPA, ITU(GPOBBIX TEXHOIOTHH)

BeposiTHOCTB M cTaTHCTHKA

5.1

M3Bnekath u mpeoOpa3oBbiBaTh WHGOpPMAIUIO, MPEACTABICHHYIO B
pPa3MMYHBIX HCTOYHMKAX B BHJEC TaOIWI, auarpamm, TpaduKoB,
MIPEJICTABMIATD JaHHBIC B BUE TAaOJMII, 1HarpamMM, rpadukos
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5.2

Pemate 3a1aun opraHM30BaHHBIM NMEPeOOPOM BapHAHTOB, a TAKXKE
C UCIOJIb30BAHHEM KOMOMHATOPHBIX IPABUI U METOOB

5.3

Hcnonp30BaTh  ONMUCATCNIBHBIC XApPAaKTEPUCTHUKUA JUII  MACCHUBOB
YHCIIOBBIX JaHHBIX, B TOM UYHCJIC CpPEIHUE 3HAYCHUS M MEpPbI
paccerBaHUs

5.4

HaxoauTe 4acToThl 3HaYE€HUM U YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSICh pe3yJIbTaTaMu IPOBEACHHBIX U3MEPEHUM 1 HAOIIOACHU N

9.5

HaxoauTs BEpOSITHOCTH CITy4ailHBIX COOBITHI B U3YUEHHBIX OMBITaX, B
TOM UYHCJIE B OIBITAX C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMU
COOBITUSIMHU, B CEPHUSX HUCIBITAHUN JI0 MEPBOr0 ycmexa, B CEPUsIX
ycneiTanni bepryinum

5.6

NmeTp npeacraBieHue O CIIy4YalHOM BEJIWYMHE U O PaCIpelesICHUU
BEPOSITHOCTEUN

5.7

Nmets mpeacTaBieHre 0 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIyYaiHOM HW3MEHYMBOCTH M O POJIM 3aKOHA
OOJIBIIIMX YKCEN B IPUPOJIE U OOIIECTBE

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIUU OCTPHIX YIJIOB, HAXOJUTh C UX
MIOMOIIBIO PA3JIMYHBIE DJIEMEHTHl MPAMOYTOJIBHOIO TPEYTroJbHUKA
(«perieHue MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). Haxomuts
(c TIOMOIIBI0 KaJIbKYJATOpPA) IJIMHBI M YIJIbI I HETaOJIUIHBIX
3HAYCHU U

6.2

[Tonp3oBartbCs dbopmynamu IIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKAECTBOM JUISl HAXOXKICHUS COOTHOLICHUM
MEK]1y TPUTOHOMETPUYECKUMU BEJTMYMHAMU

6.3

Hcnonb30BaTh TEOpEMBI CHHYCOB M KOCUHYCOB JUISI HaXOXICHHUS
PaA3JIMYHBIX 3JIEMEHTOB TPEYroJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPUMEHSATh UX MPU PELIEHUH T€OMETPUUYECKUX 3a/1a4

6.4

Brnagets monsTHSMH TIpeoOpa3oBaHUS MOJ00Ms, COOTBETCTBEHHBIX
areMeHTOB Moa00HbIX (uryp. Ilomp3oBaThes cBoiicTBaMU MOAOOUS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYHCIATH JJIWHBI U HAXOJWUTH YTJIBI
y moao0HbIX ¢uryp. [IpuMeHaTs cBOWCTBAa MOA00US B TPAKTUIECKUX
3a/a4ax. YMETh MPUBOJUTH MPUMEPBl  MOAOOHBIX  (UTYp
B OKpY>KalollleM MUpPE

6.5

[Tons30BaThcst TEoOpeMaMH O TPOM3BEJACHUM OTPE3KOB  XOpI,
0 TIPOM3BEACHUM OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOU
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6.6

[lonp30BaTbCs ~ BEKTOpaMM, IIOHMMAThb WX  TE€OMETPUYECKUI
U (QUBHYECKHUIN CMBICI, NPUMEHSTh UX B PEUICHUU T'€OMETPUUYECKUX
U pusnyeckux 3agad. [I[puMeHsTh CKasipHOE MPOU3BEIEHNUE BEKTOPOB
JUISl HAXOKJICHHUSI JUIMH U YTJIOB

6.7

Ionw3oBaThes MCTOAOM KOOPAWHAT Ha IINIOCKOCTH, IIPHUMCHATL €TI0
B pCIICHUHN I'COMETPUICCKUX U ITPAKTHUYCCKUX 3aaa4

6.8

BH&I[GTB IIOHATHUAMU IMPaBHUIJIBHOTI'O MHOT'OYI'OJIbHUKA, JJIMHBI
OKPYKHOCTH, TJIMHBI AYI'H OKPYXHOCTU H paHHaHHOfI MCpBI yTiIad,
YMETb BbIYHUCIEATH ILJIOIAAb Kpyra H ¢€Tro JacTeu. HpI/IMeHSITB
IMMOJIYYCHHBIC YMCHHUA B IMPAKTUYCCKUX 3aJadaX

6.9

HaxoauTh ocu i EHTPbl CUMMETPUU (PUTYP, TPUMEHSTD IBHKCHUS
IJIOCKOCTH B MPOCTENIINX CITydasx

6.10

[IpuMeHATP TOJyYEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTH
MaTeMaTHYEeCKUE MOJENH I 3a/1a4 PEeaibHON KU3HU U IPOBOJUTH
COOTBETCTBYIOIIME  BBIUMCICHUS C  MPUMEHEHHEM  T0J00us
U TPUTOHOMETPUYECKUX (YHKIMN (MONb3ysCh, TAe HEO0OXOIUMO,
KaJIbKYJISITOPOM)

IIpoBepsiemble 3J1eMeHTHI COlEPKAHUS

Kon [IpoBepseMblii JIEMEHT CONEPKAHUS
1 Yucia ¥ BEIYUCICHUS
11 PanmionanpHbIC Ynciia, HPpATMOHAIBHBIC YHCIIa, KOHCYHBIC U 0ECKOHCYHBIC
' IECATUYHBIE JPOOH
MHOXECTBO JECHCTBUTEIBHBIX YHCEN, JACHCTBUTEIbHBIC YHCIA Kak
12 OCCKOHEUYHBIE IECATHYHBIE IpoOH. B3amMHO OJHO3HAYHOE COOTBETCTBHE
' MEXIYy MHOMXKECTBOM JICMCTBUTEIIBHBIX YMCEI U KOOPAUHATHOW MPSIMOU.
CpaBHeHME JEUCTBUTEIBHBIX YUCEI
1.3 ApudmeTndeckne 1eiCTBUS C ICUCTBUTEILHBIMUA YUCIIaMHU
N3mepenusi, mpuOamKeHus, OIEHKU. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
14 MHpA, JJIUTEIBHOCTh MPOILIECCOB B OKpy»KawoiieM mupe. [IpubmmkenHnoe
' 3HAYEHHWE BEJIWYMUHBI, TOYHOCTh NpuONMXKeHus. OKpyrieHue Yucel.
[Ipuknka 1 OLEHKA pPe3yIbTaTOB BEIYMCICHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 | YpaBHEHUs C OJTHOUM MEpEMEHHOM
2.2 JIuneitHoe ypaBHeHME. PelieHne ypaBHEHN M, CBOIAIIMXCS K JUHEUHBIM
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2.3

KBanpaTtHoe ypaBHeHME. Pemenue ypaBHEHUM, CBOASIIMXCS K KBaIpaTHBIM

buxBagpatHoe ypaBHeHue. Ilpumepsl pelieHus YypaBHEHUM TpETbEU

24 1 YETBEPTOU CTEHEHEHN PA3JI0KEHUEM HA MHOXKUTEIU
2.5 | Pemenue npoOHO-pallMOHATIBHBIX YPAaBHEHUN
2.6 Cucrembl ypaBHEHHI
2.7 | YpaBHEHHUE C IBYMS [IEPEMEHHBIMH U €T0 TpaPuK
2.8 | PemeHue cucteM IBYX JIMHEWHBIX YPAaBHEHHM C IBYMS ME€PEMEHHBIMU
29 PemeHUI/Ie CHUCTEM JIBYX YPaBHEHUM, OJTHO U3 KOTOPBIX JUHEHHOE, a APYroe —
BTOPOM CTETICHU
2.10 |I'padudeckas uHTEpIIpETAIlS CUCTEMbI YPABHEHUH C IByMsI IEPEMEHHBIMHU
2.11 | PemeHue TEKCTOBBIX 3aJ1a4 aJire0pandecKuM CriocoooM
2.12 | YucnoBble HEpaBEHCTBA U UX CBOICTBA
2.13 Pemenune nuHENHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHOMN
2.14 Pemenne cucteM JIMHEWMHBIX HEPABEHCTB C OJHOU MEPEMEHHOM
2.15 | KBaaparHbple HEpaBEeHCTBA
516 I'paduueckas uHTEpHpETALMsI HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS
' IePEMCHHBIMH
3 OyHKIUN
31 KBagpatnunas ¢ynkuus, ee rpaduk u cBorictBa. [lapabGoma, KoopauHATHI
BEPIIUHBI TapabOoJIbl, OCh CAMMETPHUH TTapadoIIbl
3.2 |I'paduku ¢pyukiuii y = kX, y = kX + b u ux cBoiicTBa
33 |I'papuxu pysxumii Y = _,y = X3 u ux coiicTsa
X
34 |I'papukn QyHkumi Y = Vx| y = |X| 1 ux cBoiicTa
4 YucnoBbie NOCIEI0BATETLHOCTH
Onpenenenue U cnocoObl 3aJaHUs YHCIOBBIX MOCJEI0BATEIbLHOCTEM.
4.1 3ajmaHue MociIeN0BaTEIbHOCTH PEKYppeHTHOU (opMyroil u dopmyioi n-
ro 4jeHa
492 Apudmernyeckas mporpeccus. Dopmyssl N-ro 4ieHa apuPpMETHIECKOM
MPOTrPECCUU, CYMMBI MEPBHIX N YJICHOB
43 I'eomerpuueckas mnporpeccus. PopMynsl N-r0O WICHA T€OMETPUYECKOU

MIPOTPECCUU, CYMMBI IEPBBIX N YICHOB
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N300pakeHne 4iaeHOB apu(PMETHUYECKOM M TeOMETPHUYECKOW MpOorpeccuit

44 TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEWHBIN M 3KCIOHEHUHUAIBHBIN
poct
45 | CnoxxHble MPOLIEHTHI
5 BeposTHOCTH U cTaTUCTHKA
[IpencraBnenne nmaHHBIX B BHUJAE TaOnul, Juarpamm, TpaduKoB,
5.1 UHTEpIpeTanuss JaHHbIX. UYUTeHHe M MOCTpOeHHE TalIul], Auarpamw,
rpauKOB MO peaabHbIM JaHHBIM
5.2 [lepecTtaHoBKY U (pakTOpHAT
5.3 CoueTaHus U YKCIIO COYETAaHUN
5.4 Tpeyronsauk [ackains. Pemenue 3aaa4 ¢ UCoabp30BaHUEM KOMOMHATOPUKU
55 I'eomeTrpuueckas BeposATHOCTh. CiydalHbId BbIOOP TOYKUA U3 (PUTYPHI
' Ha IUIOCKOCTH, U3 OTPE3Ka U U3 JYTU OKPYKHOCTHU
5.6 UcnbiTanue. Ycenex u Heynada. Cepust UCIIBITAHUM 10 TIEPBOTO ycrexa
57 Cepust ucneiTanuit bepuymiu. BeposTHOCTH COOBITHI B CEPUU UCTILITAHUN
' Bepuymm
5.8 CrnyvaiiHasi BETMYMHA U pacIlIpeIeJIEHUE BEPOSTHOCTEN
59 MaremaTtnueckoe oxxuaaHnue u aucrepcus. [IpuMepbl MaTeMaTHUYECKOTO
' 0’KHMJIAHUS KaK TEOPETHUYECKOTO CPETHETO 3HAYEHHUS BETNYNHBI
510 MaremaTH4eCKOE OXKUIAHUE U JUCIEPCHUS CIIYYalHOW BEJIWYHUHBI «YHUCIIO
' YCIIEXOB B CEpUH UCTIBITAaHUN bepHyiny»
511 [TonsiTue o 3akoHe OoybIKMX yuces. M3MepeHue BeposSTHOCTEN ¢ MTOMOIIBIO
' gacToT. Ponib 1 3HaueHue 3aK0Ha OONBIINX YHCEI B MPUPOJIE U OOIIECTBE
6 I'eomeTpus
6.1 Cunyc, kocumHyc, TaHreic yrmoB or O go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKAECTBO. DOPMYIIBI IPUBEICHUS
Pemienne tpeyronpHukoB. TeopemMa KOCHHYCOB U TeOpemMa CHHYCOB.
6.2 Pemenne nmpakTuyeckux 3ajad C MCMHOJBb30BAHUEM TEOPEMBI KOCUHYCOB H
TEOPEMBI CHHYCOB
6.3 | IIpeoOpazoBanue momoous. [TogoOre cOOTBETCTBEHHBIX JIIEMEHTOB
6.4 TeopemMa O MPOU3BEICHUM OTPE3KOB XOpPJA, TEOPEMBI O MPOU3BEACHUU
' OTPE3KOB CEKYLIMX, TEOPEMA O KBAJIpaTe KacaTeIbHON
6.5 Bekrop, 1nmuHa  (MOIyJib)  BEKTOpa, COHANpPABICHHBbIE  BEKTOPBI,

IIPOTHUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPBI, KOJJIHMHCAPHOCTL BCKTOPOB,
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PaBEHCTBO BEKTOPOB, ONEpAallMM HaJ BeKTOpamH. PasiokeHue BeKTopa
0 IBYM HEKOJUIMHEAPHBIM BEKTOpaM

Koopaunater Bexkropa. CKaJsIpHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHHE

0. JUTS HaXO0XKJICHUS JUTMH U YTIIOB
JlekapToBbI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS IIPSIMOU U OKPYKHOCTHU

6.7 | B KOOpaMHATAX, MEpECeUeHUE OKPYKHOCTEH U IPSIMBIX. MeTo ] KOOpAuHAT U
€ro IpUMEHEHHE

6.8 | IIpaBusbHBIE MHOTOYTOJIbHUKH

6.9 JlnnHa okpyx)HOCTH. ['pagycHas u paanaHHas Mepa yriia, BBIYUCICHUE JJINH

' YT OKpY>KHOCTEH
6.10 |Ilnomans Kpyra, CeKTOpa, CErMeHTa
6.11 JIBM>KEHUSI TUTIOCKOCTA M BHYTPEHHUE CUMMETpUH QUTyp (dJIeMEHTapHBIC

npeactanienus). [lapamnensubiii nepeHoc. [lopopot
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IMEPEYEHB (KOAU®UKATOP) IPOBEPSIEMBIX TPEBOBAHUM K
PE3VJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJBHOM
ITPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30BAHUS U DJIEMEHTOB
COJIEP)KAHUS 11O MATKMATHKE

JUis TpOBEEHUS] OCHOBHOI'O TOCYIapCTBEHHOI'O K3aMEHa 10 MaTeMaTuKe (nanee —
OI'D mno maremaTHKe) HCHOJB3YeTCA MepedeHb (KOAU(PUKATOP) MPOBEPSIEMBIX

TpeOboBaHUN K

pe3yiabTaTaM OCBOEHHUS OCHOBHON 00pa30BaTENbHOM IMPOrpaMMbl

OCHOBHOI'O O6I_HCI‘O 06p3.30BaHI/ISI " 3JICMCHTOB COJACPIKAHUA.

IIpoBepsiembie Ha OI'D Mo MaTeMaTHKe TPeOOBAHMS K Pe3yJibTATaM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOT' 0 00111er0 00pa30BaHM s

Kon
IPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K TPEAMETHBIM Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIETO
obpazoBanus Ha ocHoBe OI'OC

1

YMeHue omnepupoBaTh TMOHATHUSMH: MHOXECTBO, ITOJAMHOXECTBO,
omepaluy HaJ MHOYKECTBAMHU; YMEHUE ONEPUPOBATH MOHSITUSAMH:
rpad, cBa3HBIA Tpad, AepeBO, LUK, TPUMEHITh UX TMPU PEIICHUH
3a/lay; yMEHHE UCTI0JIb30BaTh IpaQUUeCcKoe MPeACTaBICHHE MHOKECTB
IUISl OTIUCAHUS PEATIbHBIX MPOLECCOB U SIBJIECHUMN, P PEIIEHUN 3a]a4
U3 JIPYTUX Y4eOHBIX MMPEAMETOB

YMeHue onepupoBaTh MOHATHIMU: ONPEACICHUE, AKCUOMA, TEOPEMA,
JI0OKa3aTeNbCTBO; YMEHUE pPAacClO3HAaBaTh WCTHHHBIE W  JIOXKHbBIC
BBICKA3bIBaHMs, MPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHMS U OTPULIAHUS BBICKA3bIBAHU I

YMeHue onepupoBaTh IMOHIATUAMHU: HATYPAIBHOE YHUCIO, IPOCTOE U
COCTaBHOE YMWCJIO, [JEJIUMOCTb HATypaJbHBIX YHUCEJ, IPU3HAKHU
NEIUMOCTH, UEJI0€ YUCI0, MOIYJb 4YWciia, OOBIKHOBEHHAas IpoO0b U
JecATUYHAsT IpoOb, CTAHIAPTHBIA BUJ YUCJA, PAIMOHAILHOE YHUCIIO,
UPPALMOHAIBHOE YHCIIO, apU(METHUUYECKU KBaJPATHBIA KOPEHb;
YMEHHE  BBINOJHATH  JEWCTBUA  C  YUCIAMHM, CpPaBHUBATh
Y yHOPSAOYMBATH YMCIA, MPEACTABIATH 4YKCIIa HAa KOOPJAWHATHOM
NPSMOM, OKPYIVISATH YHWCIA; YMEHHE J€IaThb NPUKUAKY H OLEHKY
pe3yJibTaTa BIYMCIECHUN

YMeHne onepupoBaTh MOHATHUSIMU: CTENEHb C LIEJIBIM MOKA3aTEIIEM,
apuMeTHUEeCKUN KBaJpaTHBIA KOPEHb, MHOTOUJIEH, ajredOpanyeckas
IpoOb, TOXJAECTBO; 3HAKOMCTBO C KOpPHEM HATypajdbHON CTENEHU
OoJibllle €AVHUIbI; YMEHHUE BBINOJIHATH pacyeThl Mo (opmynam,
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npeoOpa3oBaHusl LEJbIX, JIPOOHO-pAlMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUU C KOPHIMHU, Pa3yIOKEHHUE MHOIOUYJIeHAa HA MHOXHUTENH, B
TOM 4YHUCJIE C HCHOJb30BaHUEM (OPMYNI Pa3HOCTH KBaJIpaToB U
KBaJipaTa CyMMBbI U Pa3HOCTH

YMeHune onepupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJHOM IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JIMHEWHBIE U KBAJAPATHBIE YPABHEHUS,
JTPOOHO-pAIlMOHATIBHBIE YPABHEHUSI C OJHON IMEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEWHBIX YPABHECHUH, JINHEWHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJJpaTHble U JIPOOHO-pAllMOHAJIbHBIC HEPABEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YUCJIE IIPU PEIIEHUH 3a1a4 U3 JPYTUX MPEIMETOB
M TNPAKTUYECKHUX 3a/1a4; YMEHHUE MCIO0JIb30BaTh KOOPJIMHATHYIO
OpPSMYI0O U KOOPJAMHATHYIO TIJIOCKOCTBH JJISI U300PKEHUSI PEIICHUI
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUSIMU: QYHKIUS, TpapuK GyHKIUH, HYIU
byHKIIHH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA, IPOMEKYTKHU
BO3pacTaHus, yObIBaHUSA, HauOoJblllee W HaUMEHBIIEe 3HAYCHUS
byHKINY; yYMEHUE ONEPHUPOBATH MOHATUSAMMU: npsiMast
POMOPLUOHATILHOCTD, TUHEHHAsT (YHKIMS, KBaapaTuuHas (QyHKIIHS,
oOpaTHasi MPOMOPIMOHAILHOCTh, Mapaboina, rumnepOona; yMeHHe
cTpouTh Tpaduku  QYHKUMNA, HUCMOJNB30BaTh  TpaduKu IS
ONpENesICcHUs]  CBOMCTB  NPOLIECCOB M 3aBUCHUMOCTEH, s
pelIeHus 3a7a4 U3 JAPYrux yuyeOHBIX MPEIMETOB U PEAIbHON KU3HH,
yMEHHE BhIpaxaTh (OpMyJIaMu 3aBUCUMOCTU MEXK/y BEJIMUYNHAMU

YMenue ONEPHUPOBATH MOHATUSIMU: MOCJIEI0BATENILHOCT,
apumeTHdecKkass M TEeOMETpUYecKass MPOTPECcCUu;  YMEHHeE
UCIIOJIb30BaTh CBOMCTBA IMOCIIEIOBATEILHOCTEH, (POPMYIIBI CYMMBI H
o0Iero 4ieHa MpH PEIIeHUH 3ajiad, B TOM YHWCIE 3a7a4 U3 JPYruxX
y4eOHBIX IPEIMETOB U PEANbHON KU3HU

YMeHnue pemiaTh 3aa4d pa3HbIX TUIIOB (B TOM YHUCJIE Ha MPOLIECHTHI,
JOJIM W YacTH, ABWXKEHUE, PabOTy, LIEHy TOBApPOB U CTOUMOCTh
NOKYIOK U YCJIYT, HAJIOTH, 33J]a4i U3 00JacTH yIpaBiIeHUs TUYHBIMU
U CeMEWHbIMM (UHAHCAMH); YMEHHE COCTAaBJSATh BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA M CHUCTEMBl IO YCJIOBHUIO 3aJ1a4H,
UCCIIEI0BATh MOJIYYEHHOE PEIICEHUE U OLICHUBATh MPaBI0NoA00HOCTh
MIOJIyYECHHBIX PE3YIbTAaTOB

YMeHue onepupoBaTh NOHATUSMU: QUTYpaA, TOUKA, OTPE3OK, MpsMasi,
7y, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEPEHHBIN
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U PAaBHOCTOPOHHUM TPEYTrOJbHUKH, NPSIMOYTOJBHBIN TPEYroJibHHUK,
MeJuaHa, OMCCEeKTpUCa U BBICOTA TPEYrOJIbHUKA, YETHIPEXYTOJIbHHUK,
napajuiesiorpaMM, poMO, MPSMOYTOJbHHUK, KBajpar, Tpameuus;
OKPYXHOCTb, KPYT, KacaTeJbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; yMeHHE peliaTh 3a/ladyd, B TOM YHUCIE U3 MOBCEIHEBHOM
KU3HU, HA HAXOXKICHUE T'€OMETPUYECKUX BEJIMYMH C MPUMEHEHUEM
U3YYEHHBIX CBOMCTB (Uryp u (pakToB

10

YMeHue omnepupoBaTh MOHATUSMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapaJUIEIbHOCTh W NEPHNEHIUKYJAPHOCTh IMPSAMBIX,
yroa MEXIy MpsSMbIMHM, NEPHNEHAUKYJSAP, HAKIOHHAS, MPOEKLIHS,
noyno6ue puryp, noJoOHbIE TPEYTOIBHUKHA, CAMMETPHS OTHOCUTEIBHO
TOYKM W MPSIMON; yMEHUE pPaACIO3HABATh PAaBEHCTBO, CHMMETPHIO
u nojgobue (uryp, napauiebHOCTh U NEPHEHAUKYISIPHOCTh MPSMBIX
B OKpY>KaloIlEM MUPE

11

YMeHue onepupoBaTh TMOHSATUSIMH: JUJIMHA, PACCTOSIHUE, YIOJl
(BeIMYMHA yTJia, CHHYC UM KOCHUHYC YIja TPEYrojbHHKA), TUIONIA/b;
yMEHHUE OIICHUBATh Pa3MepPhl MIPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TMPUMEHATh (GOPMYJbl IEepUMETpa U  ILUIOIIAJH
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY>KHOCTH M ILIONIAJAN Kpyra, o0Obema
MPSIMOYTOJIBHOTO TapajuiesienuIeia; YMEHUE MPUMEHATh MPU3HAKHU
PaBEHCTBA TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy [ludaropa, TpPUTOHOMETPUUYECKHUE  COOTHOIICHUS IS
BBIYHCJIEHUS JIJIMH, PACCTOSIHUM, TUIOMIAAEH

12

YMenune wu300paxkaTh IUIOCKHME (QUTYypBI W HMX KOMOWHAIIWH,
NPOCTPAHCTBEHHBICE (QUTYPBI OT PYKH, C TIOMOINBIO YEPTEIKHBIX
WHCTPYMEHTOB ¥ JJICKTPOHHBIX CPEJICTB TI0 TEKCTOBOMY WIIH
CUMBOJILHOMY OITHCaHHUO

13

YMeHue onepupoBaTh MOHATHUSMU: NPSIMOYrojibHas  CHCTEMa
KOOpJAMHAT; KOOPAWMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB,
NPOU3BE/ICHHE BEKTOpa Ha UHCIO, CKaJIspHOE MPOU3BEICHUE
BEKTOPOB; yYMEHUE MCIOJIb30BaTb BEKTOPbl U  KOOPJIWHATHI
JUIS IPEJICTABIICHUS TAHHBIX U PEUIEHUA 3a/1a4, B TOM YHUCJIE U3 IPYTUX
y4eOHBIX IPEIMETOB U PEATbHON KU3HU

14

YMeHue onepupoBaTh TOHSATUSAMHU: CTOJIOMKOBBIE U KPYTOBBIE
auarpaMMbl, TaOmuIBI, cpeaHee apudMeThyeckoe, MeAuaHa,
HamOOJbIIee M HAMMEHBIIIEe 3HAYCHUS, pa3Max YMCIOBOTO Habopa;
YyMEHUE U3BJEKAaTh, MHTEPIPETUPOBATH U  MPEOOPa3OBHIBATH
uH(opMalMio, TPeACTaBICHHYIO B TalOMuIax M Ha JAuarpaMmmax,
OTPAXKAIOLIYKD CBOMCTBA M XAPAKTEPUCTUKHU PEATBbHBIX IPOLECCOB
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U SBJICHUN; YMEHUE paClO3HABaTh HW3MEHYMBBIE  BEJIMYHMHBI
B OKpY>KaIOILIEM MUPE

15

YMeHue onepupoBaTh MOHSATUAMH: CIyYaWHBIA OMNBIT (CIy4alHbBIN
OKCTIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HUCXO.)
CIIy4alHOTO OMBITa, CIy4alHOE€ COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHUE HaXOAUTh BEPOSITHOCTU CIyYalHBIX COOBITHII B OMBITaX C
PABHOBO3MOXHBIMHU JJIEMEHTAPHBIMU COOBITHUSIMH; YMEHHE peliaTh
3a/layd METOJIOM OPTraHM30BaHHOrO Mepedopa M C UCIHOJIb30BAHHEM
NpaBWIa YMHOXXEHUS; YMEHHE OILICHMBATh BEPOSITHOCTH PEabHBIX
COOBITUI W SBJICHUH, MOHUMATh POJb TMPAKTUYECKH JOCTOBEPHBIX
U MaJIOBEPOSTHBIX COOBITHMH B OKPY)XAIOIIEM MHUpPE M B KU3HHU;
3HAKOMCTBO C TIOHSTUEM HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEN U €T0 POJIbI0 B MACCOBBIX SIBIICHUSX

16

YMeHue BbIOMpATh MOAXOASIIUNA HM3YUYCHHBIM METOMA IS PEIICHUS
3a7a4u, MPUBOJAUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEU B
MIPUPOJIE U KU3HU, PACTIO3HABATH MPOSIBIICHNE 3aKOHOB MAaTEMATUKU B
UCKYCCTBE, OMUCHIBaTh OTJECIbHBIC BBIJAIOIIMECS PE3YJIbTAThI,
MOJIyYCHHBIE B XOJI€ Pa3BUTUSI MATEMAaTHUKU KAaK HAyKHU, TPUBOJUTH
MPUMEPbl MATEMATUYECKUX OTKPBITUM M UX aBTOPOB B OTE€UECTBEHHOM
Y BCEMUPHOW UCTOPUU

IlepeyeHs 3j1eMeHTOB cofep:KaHusi, MpoBepsieMbix Ha OI'D mo matemaTnke

Kon [IpoBepseMblii JIEMEHT COAEPKAaHUS
1 Uucna v BIYUCICHUS
1.1 | Harypanbsble u uemnbie yucia. [lpu3Haku 1e1uMoCTH LEIbIX YUCENT
1.2 OOBIKHOBEHHBIE ¥  JECATHYHBIE JIpOOM, TMPOIIEHTHI, OECKOHEUHBIE
NepUOIUUECKrEe 1podu
1.3 | PanmonanpHble ymcia. Apu(METHUCCKUE ONEpaIlii C PANUOHAILHBIMH
YUCIaMHU
1.4 JleiicTBUTENbHBIC YUCTA. APU(PMETUUECKHIE OTIEPAITUH C ICUCTBUTEIbHBIMU
YUCIaMHU
1.5 |[IpubnuxeHHBIC BBHIYUCICHUS, MIpaBUiIa OKPYTJICHUS, MPUKHUIKA U OIICHKA
pe3yibTaTa BIYUCICHUM
2 Anrebpanyeckue BbIPaKEHUS
2.1 BykBeHHble BhIpakeHUs (BbIpaKEHUS C IEPEMEHHBIMU )
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2.2

Crenens ¢ uenbiM nokazareneM. CTENeHb C pallMOHAIbHBIM MTOKa3aTeIeM.
CBoiicTBa CTENEHU

2.3 MHoro4yieHsl
2.4 | AnreOpaunueckas 1poOb
2.5 | ApupmMerndeckuit KOPEHb HaTypaJIbHON CTETICHH. JeuictBus
¢ apuPMETHICCKUMHU KOPHIMHU HaTypaIbHOUN CTEIICHH
3 VYpaBHEeHUS U HEPABEHCTBA
3.1 |llenmsie u npoOHO-paMOHANBEHBIE ypaBHEHUA. CHCTEMBI U COBOKYITHOCTH
YpPaBHEHUM
3.2 | Lenbie u qpoOHO-paniMOHAIbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBCHCTB
3.3 PemieHue TeKCTOBBIX 3a1a4
4 YucnoBble MOCIEA0BaTEIIEHOCTH
4.1 |TlocnemoBaTeabHOCTH, CIOCOOBI 3a/T1aHUS TIOCIIEIOBATEIIBHOCTEH
4.2 | Apudmerudeckass U reomerpuueckas mnporpeccur. @opmyna CIO0XKHBIX
IIPOIIEHTOB
5 DOyHKIUU
5.1. |®yukmus, crmocoOwl 3amanus (pyHkiuu. ['paduk  Gynknum. OO6macTh
OTpeNeeHNs] W MHOXECTBO 3HaueHud ¢GyHkuuu. Hymm Qysxum.
[TpoMexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEX)YyTKM MOHOTOHHOCTH (PYHKITUH.
MakcumyMbl U MUHUMYMBI (yHknuu. HawuGonbliee W HauMeHbIee
3HaueHne (QYHKIIMU Ha IPOMEKYTKE
6 KoopauHaTel Ha IpSIMOU U TJIIOCKOCTH
6.1 | KoopaunatHas npsimas
6.2 | JlekapTOBBI KOOPIMHATHI HA TIIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUTyphl 1 UX CBOHCTBA
7.2 TpeyronbHHUK
7.3 | MHOTOYTOJILHUKH
1.4 OKpyX HOCTb U KPYT
7.5 | 3smepeHune reoMeTpUYECKUX BETUYUH
7.6 | BexTophl Ha MIIOCKOCTH
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BepositTHOCTB U cTaTUCTHKA

8.1 | OnucarenbHas CTaAaTUCTHKA
8.2 | BeposaTHOCTb

8.3 | KombOunaropuka

8.4 | MHuoxecTBa

8.5 |I'padm
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