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@enepanbHas pabouass mporpamma 1o ydeOHomy mnpeamery «MaremaTHuKay
(Oa3oBbIil ypoBeHb) (mpeameTHas obOmacte «Marematuka U uHGOpMaTUKa») (anee
COOTBETCTBEHHO — MMPOTpaMMa [0 MATEMATHKE, MAaTEMATUKA) BKIIFOYAET MOSICHUTEIbHYIO
3aIUCKY, COJAEpKaHUE O00YUYEHUs, IJIAHUPYEMbIE Pe3yJIbTaThl OCBOEHUS IPOTrPaMMBI 110
MaTeMaTHKe, TEeMaTHYECKOE TUIAaHUPOBAHKE, IEpeueHb (KOau(UKATOp) pacipeaeIeHHbIX
Mo KJaccaM TMPOBEPSAEMBIX TpPeOOBaHWI K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
oOpa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUsT M 3JIEMEHTOB
COJIep)KaHusl MO MaTeMaTuke, MepedeHb (KoAu(pUKaTop) MPOBEPSIEMBIX TPEeOOBaHMIA
K pe3yJbpTaTaM OCBOEHHsSI OCHOBHON 00Opa30BaTEbHON MpPOTrpaMMbl OCHOBHOTO OOIIIETO
oOpa30BaHMsI U AIIEMEHTOB COAEPKAHU 110 MaTEMATHKE.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno Marematuke njsi oOydarommxcs 5-9 kiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpaMme mo mMaT€MaTHKE YYTEHBI UICU U TOJOXKECHUS
KOHIICNIMU Pa3BUTHS MaTeMaTUuueckoro oopasosanus B Poccuiickoit @enepariuu.

[IpeameToM MaTeMaTHKU SBISIOTCS GyHIAMEHTAIIbHBIE CTPYKTYPhI HAIIIETO MUpa —
IPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOLIEHHMsS (OT MPOCTEHIINX,
YCBAaMBAEMbIX B HEMOCPEJICTBEHHOM OIBITE, A0 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUTSI pa3BUTHS HAYYHBIX U MPUKIATHBIX WeH). MaTemaTuuyeckue 3HaHusl 00eCcreunBaroT
IIOHUMAHUE MPUHLIUIIOB YCTPONCTBA W HCIIOJIB30BAHUS COBPEMEHHON TEXHHKH,
BOCIIPUATHE M HMHTEPHPETALMUIO COLUUAIBHOW, HKOHOMHYECKOH, TOJUTAYECKOU
uH(pOpMaIUKU, 1al0T BO3MOXKHOCTH BBINIOJHATH PAacyeThl M COCTABISATH AJITOPUTMBI,
HaXOJIUTh ¥ IPUMEHSATH (OPMYJIbI, BIAI€Th MPAKTUICCKUMU TPUEMaMHU T€OMETPUUECKUX
M3MEPEHU U TMOCTPOCHUM, YUTaTh MH(GOPMAIMIO, MPEACTaBICHHYIO B BUJE TaOIul,
auarpaMM U TpauKoB, JKUTh B YCJIOBHUSX HEOIPEACICHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3yuenne martemaTuku (GoOpMHUpPYET y OOyHaroUIMXxcsi MaTeMaTUYeCKH CTHIIb
MBIIUICHUS, TPOSIBISIONIUNACS B ONPEACICHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBaMBAaIOT TakKWe€ TPUEMbl U METOAbl MBIIUICHUS, KaK WHAYKIUS W JETyKIIHS,
000011IeHHEe U KOHKPETU3allMsl, aHAIU3 M CUHTE3, KJIaCCU(PUKALMSI U CUCTEMATU3ALIMS,
abctparupoBanue U aHaorusi. OObEKTHl MATEMATUYECKUX YMO3AKIIIOUCHHM, TpaBuia ux
KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOEHUH, CIOCOOCTBYIOT
BbIpabOTKe yMeHHs (HOpMYIUpOBaTh, OOOCHOBBIBaTh M JIOKa3bIBaTh CYXKIEHHUSA, TEM
caMbIM pa3BHUBAIOT JIOTMYECKOE MbIlNUIeHHe. M3ydeHne maTeMaTuku oOecreurBaeT
(bopMHpOBaHUE ANTOPUTMHUYECKOW KOMITOHEHTHI MBIIIJIEHUSI U BOCHUTAHUE YMEHUU
JNEHUCTBOBAaTh 1O  3aJlaHHBIM  QJIrOPUTMaM,  COBEPIICHCTBOBaTh  HM3BECTHBIE
U KOHCTPYMpOBaTh HOBbIE. B mporecce pemeHuss 3amad — OCHOBHOM Yy4eOHOI
JEeSATEIbHOCTH Ha YpOKAaX MaTEeMaTWKU — pa3BUBAIOTCS TBOpYECKas W MPUKIaAHAs
CTOPOHBI MBIIIUICHHUS.



OOyueHne MaTeMaTHKE JAeT BO3MOXKHOCTh Pa3BUBAaTh y OOYYArOIIMXCS TOYHYIO,
paloHadbHYI0O U MH(OPMATHUBHYIO pedb, yMEHHE OTOMpaTh Hauloyiee MOAXOMASIIHE
A3BIKOBBIE, CHUMBOJMYECKHE, IpaduyecKkue CpeacTBa AJIi BBIPAKEHUS CYXACHUN U
HaIJIAIHOTO UX MPEICTaBICHUS.

[Ipy u3yuyeHUU MaTEeMaTHKU OCYIIECTBISETCS oOIlee 3HAKOMCTBO C METOAaMH
NO3HAHUS JIEHCTBUTEIBHOCTH, MPEICTABICHUAMH O MIPEAMETE U METOAaX MAaTEMAaTUKH,
UX OTJIMYUHU OT METOJIOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX
MIPUMEHEHUSI MAaTEMATHUKH JIJIs1 PEILICHHS] HAYYHBIX U IPHUKIAJIHbBIX 33a4.

[IpuoputeTHpIMH LENAMU OOYy4YE€HHsS MaTeMaTuke B 5—9 Kiaccax SBISIOTCA:
dbopMUpOBaHHE LEHTPATbHBIX MAaTEeMAaTUYECKUX TMOHATUH (YUCIO, BEIUYHHA,
reomeTpuyeckas ¢Gurypa, NepeMeHHas, BEPOSTHOCTb, (YHKIMs), OOECIEeUMBAIOIINX
IPEEMCTBEHHOCTh U NEPCIEKTUBHOCTh MaTEMAaTUYECKOr0 00pa3oBaHusl 00ydaroluXcs;

Mo/ABeACHUE OOy4YaloIMXCd Ha JOCTYIHOM J/JII HHUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MaTEMATUKHA U OKPY’KAIOIIEr0 MUpPA, TIOHUMAaHNE MAaTEMAaTUKU KaK 4acTH
oO11el KylbTyphl YEIOBEUECTBRA;

pa3BUTUE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydarolmumxcs,
MTO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUW, KPUTHUYHOCTH MBIIUICHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHUKH;

(dopmupoBaHre (PYHKIMOHAIBHOM MAaT€MAaTHYECKOW TIpPaMOTHOCTH: YMEHUS
pacno3HaBaTh MNPOSBIECHUS MATEMAaTHUYECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEN B
pEaJIbHBIX >KU3HEHHBIX CUTYallUAX M MPU H3YYEHHHM APYTUX Y4E€OHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBHUCHUMOCTEd M 3aKOHOMEPHOCTEH, (OPMYIMpPOBATh HMX Ha S3bIKE
MaTeMaTHKd W CO3JaBaTb MAaTEMaTUYECKHUE MOJEIU, IPUMEHATH OCBOCHHBIN
MaTeMaTUYeCKH ammapaT [ pelleHus MNPaKTUKO-OPHUEHTHUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATh MOJyYEHHbBIE PE3YJIbTATHI.

OcHOBHBbIE JIMHUM COZICPKaHMS ITPOrPaMMBbI 110 MaTeMaTuke B 59 kiaccax: «Hucna
U BBIUMCIEHUS», «Anredpay («AnreOpanyeckue BbIpaXEHUS», «YpaBHEHUS H
HEpaBeHCTBAY), «DyHKIUNY, «['eomeTpus» («I'eomeTpuueckre GUTypsl U UX CBONCTBAY,
«3MepeHne reoMeTpuyecKux BeEIUYUH»), «BeposATHOCTh M cTaThCTHKa». JlaHHbIE
JMHUU Pa3BUBAIOTCS MAapajuIeNIbHO, KaX/Jasi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM,
OIHAKO HE HE3aBUCHMMO OJHAa OT JpYyroi, a B TECHOM KOHTaKTe H
B3aUMO/IECHCTBHH.

CopepxaHue mporpaMmbl 10 MaTeMaTHKeE, paclpesieJIeHHOEe M0 TojaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHLHUIUAIBHBIM
BOIlpocaM  oOywyaromuecs  oOpalllajiuCh  HEOJHOKPATHO,  YTOObI  OBJAJCHHE
MaT€MaTUYECKUMHU TOHSATHSIMU W HABBIKAMHM OCYLIECTBJISUIOCH IIOCJIEN0BATEIBHO
U TOCTyNaTelibHO, C COOJIOJEHUEM MPUHIHUIIA MPEEeMCTBEHHOCTH, a HOBBIE 3HAHMUS
BKJIIOYAJIUCh B OOIIYI0 CUCTEMY MAaTeMAaTHYECKUX MPEACTaBICHUN OOydaroumxcs,
paciupsis 1 yriayOssisi ee, 00pasysi IpOYHbIE MHOXKECTBEHHbBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO MaremMaTuka sIBISETCS 00sS3aTENbHBIM YUEOHBIM
MpeMEeTOM Ha ypOBHE OCHOBHOIO 001iero oopaszoBanusi. B 5-9 kimaccax maremaruka



TPaIUIIMOHHO U3YYaeTCsl B paMKax CISAYIONINX YIeOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«MaremaTtukay, B 7-9 kiaccax — KypcoB «Anredpay (BKIItouast 3IeMEHThI CTATUCTUKU U
Teopun BepoATHOcTer) U «l'eomerpusi». Ilporpammoil mo maTemMaTHKE BBOJMUTCS
CaMOCTOSITENIbHBIN yIeOHBIN Kypc «BeposATHOCTh U CTATHCTUKAY.

OOmiee 9uCIO YacoB, PEKOMEHAOBAHHBIX JJII M3YYCHHS MaTeMaTHUKU (0a30BBIMA
YpOBEHb) HAa YpOBHE OCHOBHOTO oOmmiero obpaszoBanms, — 952 wgaca: B 5 kmacce —
170 gacoB (5 gacoB B Hejemo), B 6 kmacce — 170 gacoB (5 dacoB B Hememo), B
7 ximacce — 204 gaca (6 gacoB B Hezento), B 8 kiacce — 204 gaca (6 yacoB B Heenmo), B 9
kiacce — 204 yaca (6 4acoB B HEJICIIO).



ININTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIET'O OGPA3OBAHUA

N3ydeHne MmaTeMaTUKH Ha YPOBHE OCHOBHOT'O 00I1IeT0 00pa30oBaHMsI HAIIPaBICHO Ha
JOCTIDKCHHE OOYYAIOIMIMMUCS  JIMYHOCTHBIX, METANpeJAMETHBIX W TPEIMETHBIX
00pa3oBaTEIbHBIX PE3YJIbTATOB OCBOCHHUS YUYEOHOTO MIpeaMETA.

JIMYHOCTHBIE PE3YJIBTATDHI
JIM4HOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI IO MATEMATUKE XapAKTEPU3YIOTC:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpPEca K IMPONUIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH,
[IECHHOCTHBIM OTHOIICHUEM K JOCTHXEHHSIM POCCHUMCKUX MATEMATUKOB U POCCUUCKOU
MAaTEMATUYECKON IIKOJbI, K MCIOJb30BAHUIO ATHX IOCTWIKCHUW B JIPYTHMX HAyKax WU
MPUKIAAHBIX cepax;

2) rpa:KIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIINOJIHEHUIO 00S3aHHOCTEN TpaXkAaHUHA U pean3alyy ero mnpas,
NPEJICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIMOHHUPOBAHMS Pa3INUYHbBIX
CTPYKTYP, SIBJICHH, IPOLEAYP TPakJaHCKOTO 00IIecTBa (HapuMep, BHIOOPHI, OPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHUIO STHYECKUX TMpOOJEM, CBS3aHHBIX C MPaKTUYECKUM
IIPUMEHEHUEM JIOCTH)KCHUM HAyKH, OCO3HAaHUMEM Ba)XHOCTH MOPAJIbHO-3THUYECKHUX
MPUHIUIIOB B AESTEIBHOCTH YUYEHOTO;

3) Tpy/0BO€E BOCITUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX  3a]ay
MaTe€MaTUYeCKO  HalpaBJICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MAaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTHKEHUM BCEH KU3HU JJI YCHEHIHOW mMpodhecCHOHATbHON
NESATEABHOCTH W  Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM
U TMOCTPOCHUEM WHAUBUAYATbHON TPAEGKTOPUM OOpa30BaHUS W >KU3HEHHBIX IJIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCITUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M ACTETHYECKOMY  BOCHPHITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3ajad, pEHICHHM, PpacCyXICHUH, YMEHUIO BHJCThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) eHHOCTH HAYYHOT O TIO3HAHMS:

OpUEHTAalMEN B AESTEIHbHOCTA HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTaBICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUSA YEJIOBEKa, MPUPOJbI U O0OIIEeCTBa,
MOHMMAaHUEM MAaTeMaTUYeCKOW HAyKU KakK C(epbl YeTOBEUECKON JIEATEIbHOCTH, 3TAIIOB
€€ pa3BUTUS U 3HAYMMOCTH JUIS Pa3BUTHUS LMBUIM3ALUHU, OBJIAJECHUEM S3BIKOM



MaTeMaTUKM W MAaTeMaTUYECKOW KyJIbTypOM Kak CpEACTBOM IIO3HAHWUS MHDA,
OBJIAZICHUEM IPOCTEUIIMMH HABBIKAMH MCCIEA0BATEIBCKON IEATEIIBHOCTH;

6) puznueckoe BOCIIMTAHUE, ¢dopmupoBanue KYJbTYPbI 310POBbSI
¥ SMOLHOHAJIBHOIO 0JIArONOJTy M
TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUYECKUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBbS,
BEJICHUSI 3JI0POBOr0 00pa3za >KU3HU (3A0pPOBOE MUTAHME, COATAHCHUPOBAHHBIN PEKUM
3aHATHH U OTIbIXA, peryisipHas pu3anyeckas akTUBHOCTD), CPOPMUPOBAHHOCTHIO HABBIKA
pediiekcun, MpU3HAHUEM CBOEro MpaBa Ha OMMOKY M TaKOro K€ MpaBa JPYyroro
YEJIOBEKa;

7) 3K0JIOTHYECKOE BOCTIUTAHHE:

OpUEHTallMeld Ha NPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUM /Ui pelleHHs 3a7ad B
00JacTU COXPAHHOCTH OKpYXaroulel cpenbl, MIIaHUPOBAHUS MOCTYNKOB M OLEHKU HMX
BO3MOJKHBIX TMOCJIEICTBUNA JUIsI OKPYXKAIOIMIEH cpeAbl, OCO3HAHMEM TJ100aIbHOTO
XapakTepa 3KOJOTHYECKUX MPoOJieM U IMyTel UX pelIeHus;

8) amanTanus K U3MEHSIIOIMMCSI YCIOBHSM COIUATBLHON M IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBUSAX HEONPEIEICHHOCTH, NOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4YEpE3 IPAKTUYECKYIO JEATEIBHOCTh, B TOM YHCJIE yMEHHUE
YUUTBCS y APYTHUX JIIOJEH, TPUOOpEeTaTh B COBMECTHOM JESATEIHHOCTA HOBBIC 3HAHUA,
HaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HE0OXOIUMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4HcIie (OPMYIHPOBATH
UJIeHU, TIOHSTHUS, TUTIOTE3bI 00 00BEKTAX U SIBJICHUSX, B TOM UHCJIE paHEe HE U3BECTHBIX,
OCO3HaBaTh JE€(PUIMTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW, IJIAHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIE PEILICHUS
U JAeCTBUS, (OPMYIUPOBATH U OIIEHUBATH PUCKU U TIOCJIENICTBUS, (POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pe3ynbrare 0ocBOEHUsI MPOrpaMMbl [0 MaTEMaTUKE HA YPOBHE OCHOBHOTO OOLIETO
oOpazoBaHus y oOydaromierocst 0yayT chopMHUpPOBaHbl METANPEAMETHbBIE PE3YJIbTAThI,
XapaKTEepU3yIOIIMeCs] OBJIAJCHUEM MO3HABATEIbHBIMU YHUBEPCAIBHBIMU YUE€OHBIMU
JNEUCTBUAMHM, KOMMYHUKATUBHBIMU  YHUBEPCAJIbHBIMU  YYEOHBIMH  JI€HCTBUSIMH,
PETYJIATUBHBIMU YHUBEPCAIBHBIMU YU€OHBIMH JICHCTBUSMHU.

ITo3HaBaTeIbHbIE YHHUBEPCAJIbHBbIEC Y4eOHbIE eHCTBUSA

[To3HaBaTenbHBIE ~ YHUBEpCaJdbHBIE  yuyeOHBIE  JCHCTBUS  OOECIEeYMBAIOT
(dhopmupoBaHre 0a30BbIX KOTHUTHBHBIX MPOIECCOB O0yJaronIuxcs (OCBOCHHE METO/OB
MO3HAHUS OKPYXaIOIIero MHpa, MNPUMEHEHHE JIOTHYECKHX, MCCIIeI0BATEIbCKUX
orepanuii, yMeHu# padoTaTh ¢ HHPOPMAIIUEH).



ba3oBble jlornyeckue AeicTBUA:

BBIABJISITE M XapaKTEpHU30BaTh CYIIECTBEHHBIE NPU3HAKA MaTEMATHYECKHUX
OOBEKTOB, MOHSATHI, OTHOIICHHH MEXAYy MOHATUAMHU, (HOPMYIHMPOBATH OMPEICICHUS
HNOHATUMN, YCTAHABIMBATh CYUIECTBEHHBIM NpPHU3HAK KJIACCU(UKALMU, OCHOBAHUS JIf
0000LIEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (JOPMYJIUPOBATH U MPeoOpa30BbIBATh CYXKICHUSA: YTBEPAUTEIbHbBIC
U OTpULIATEIbHBIE, €IMHUYHbBIE, YACTHBIC U O0IIKE, YCIOBHBIE;

BBIBISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEUHMS
B (haKTax, [aHHBIX, HAOMIONEHUSIX W YTBEPXKICHUAX, MpeAsiaraTb KPUTEPUU s
BBIABJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNI;

IIPOBOAUTL BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTHUBHBIX
Y MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

pa3OupaTh  JOKa3aTeabCTBAa  MAaTEMATHYECKUX  YTBEPXKACHHM  (NpsMble
M OT TPOTUBHOIO), MPOBOAUTH CAMOCTOSITENBHO HECJIOXKHBIE JIOKa3aTeJbCTBA
MaTeMaTHUeCKUX (aKTOB, BBICTpauBaTb AaApPryMEHTAIMI0, MPUBOAUTH PUMEPHI
Y KOHTPIIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CHOCO0 pelieHust yueOHON 3a1au (CpaBHHUBATh HECKOJBKO BAPUAHTOB
pelieHus1, BIOMpaTh HauboJiee MOAXOMALIMI C YYETOM CaMOCTOSATEIbHO BBIJEIECHHBIX
KpUTEPUEB).

ba3oBbie ucciaenoBarebCKue 1eicCTBUA:

HCIIOJB30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUM HWHCTPYMEHT TIO3HAHMS,
(bopMyIUpPOBaTh BOIPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUNE, MPOOIEMY, CaMOCTOSITEIHHO
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIINI0, MHEHUE;

MPOBOJMTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIM AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBIICHHUIO 0COOEHHOCTEN MaTeMaTu4eCKOro 00heKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOMH;

CaMOCTOSITeNIbHO  (popMynupoBaTh O0O0OOIIEHHS W BBIBOJBI IO pe3yjibTaTaM
MIPOBEICHHOTO HAOJIIO/ICHUS, UCCIICIOBAHUS, OICHUBATH JIOCTOBEPHOCTH IMOITYYEHHBIX
pe3yJbTaTOB, BHIBOJOB M O000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BbIJIBUTATh
MIPEIOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISBJISITH ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh ~ MHGOpPMAIIMH,  JIAHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 33]1a4H;

BbIOMpaTh,  AHAIM3UPOBATh,  CHCTEMATHU3MPOBaTh W WHTEPIPETHUPOBATH
uH()OPMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BbIOMpATh (popMy TIpEeACTaBICHUS WH(POPMAIMK W WLTIOCTPUPOBAThH PEIIacMbIe
3aJlayu CXeMaMH, TuarpaMmMaMu, HHOU rpaduKoi M MX KOMOWHAIIUSIMH,



OLIEHMBATh HAIC)KHOCTh HH()OPMALIUU TTO KPUTEPUIM, TIPETI0KEHHBIM yUUTEIEM
Win c(hopMyITHMpPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHUBePCaIbHbIe Y4eOHbIe AelCTBUSA
KOMMYHI/IKaTI/IBHBIG YHUBCPCAJIBHLBIC y‘IC6HI>Ie ﬂGﬁCTBHH 00eCIeYnBaIOT
C(I)OpMI/IpOBaHHOCTB CONHAaJIbHBIX HaBBIKOB O6ytlaIOHlI/IXC$I.

Oomenue:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYXKIECHHS B COOTBETCTBUU C YCIOBUSAMHU
U LEJSIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHMS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO XOAY PELICHUS 3aJaud U IOJTYyYECHHBIM
pe3yJbTaram;

B Xo0/A€ OOCYXIEHHUs 3aJaBaTb BONPOCHl IO CYILIECTBY OOCYKIAa€MOU TEMBI,
npo0JieMbl, pelaeMoi 3aayuu, BBHICKA3bIBaTh HJIEH, HAlleJIEHHbIE Ha IOUCK pPELIEHHUS,
COMOCTAaBIIATb CBOM CYXKJEHUSA C CYXXIEHUSMH JPYIMX YYAaCTHHKOB JIHAJIOTa,
oOHapyXKHUBaTh pa3IMuMe U CXOACTBO IMO3UIIMI, B KOPPEKTHON (opme PopMyIHpoOBaTh
pa3HOIIIACHSI, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YJIbTaThl PEIICHHs 3aJadyM, SKCIEPUMEHTa, MCCIEI0BaHNUs,
MIPOEKTa, CAMOCTOSITENIBHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
NpEe3eHTAUN U OCOOCHHOCTEN ayIUTOPUU.

CoTpyaHunuecTno:

NOHUMATh U UCIOJIb30BaTh IPEUMYILIECTBa KOMaHIHOM U MHANBUIyaJIbHOM paboThI
IPU PEIICHNH YYEOHbIX MaTeMaTHUECKUX 3a7ay;

MPUHUMATh 1eJIb COBMECTHON JeATEIbHOCTH, IUIAHHUPOBATh OpraHU3alUIo
COBMECTHOI pabOThI, paclpeAessaTh BUIbl padOT, JOrOBapUBaThHCS, 00CYX IATh MPOLIECC
U pe3yabTaT padoThl, 000011aTh MHEHHUSI HECKOJIBKHUX YEIOBEK;

y4acTBOBaTh B TPYNIOBBIX (opmax padoThl (00CykaAeHHs, OOMEH MHEHUSIMH,
MO3TOBBI€ IUTYPMBI U IPYTHE), BBIIOJIHATH CBOIO YaCTh Pad0ThI U KOOPAUHUPOBATH CBOU
JeNCTBUS C JPYTUMHU YJ€HaMH KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIUM
IPOAYKT [0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIC YHUBepPCAJbHbIC Y4eOHbIC ACHCTBUS
PerynsTuBHbIe yHUBEpCaAbHbIE yUeOHBIE IEHCTBUS 00eCcTIeYnBaIOT (POPMHUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuzamnus:

CaMOCTOSITEIIbHO COCTAaBIISATh TUIAH, AITOPUTM PEIICHHS 3a7add (WJIH €ro 4acTh),
BBIOMPATh CMOCOO PpEIICHUS C YYETOM MMEIONMIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOKHOCTEHM, apryMEHTHUPOBAaTh U KOPPEKTHPOBATHh BAPHAHTHI PEIICHUN C y4EeTOM
HOBOI MH(pOpMALIUH.



CaMOKOHTPOJIBb:

BJAJ€Th CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS IIpolecca M pe3ysbTara
pelIeHrss MaTeMaTUYECKOH 3a1auu;

MPEABUAECTh TPYJHOCTH, KOTOPbIE MOrYT BO3HHKHYTh IpPU PELICHUH 3a/JayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, HaWJCHHBIX
OIIKOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE pE3yjbTaTa JEATENbHOCTH IOCTaBICHHOM €U
U YCJIOBMSIM, OOBSCHATH NMPUYMHBI JOCTH)KEHUS WM HEJOCTHXKEHUS LENH, HAXOIUTh
OIIKOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATBI

IIpeameTHBIE PE3YJIBTATHI OCBOCHHUS IIPOrPaMMBI 110 MATEMATHKE IIPEICTABIICHBI 110
rogam oOy4eHHs B paMKax OTAEIbHBIX y4eOHBIX KypcoB: B 5—6 Kjaccax — Kypca
«MaremaTtuka», B /-9 kiaccax — KypcoB «Anredpay», «l'eomerpus», «BeposTHOCTH
U CTaTHUCTUKA.



®EJEPAJIBHAS PABOYASI IIPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

HOACHUTEJIBHASA 3AIINCKA

[IpuoputeTHBIMU LEISIMU OOYYEHHUsI MaTeMaTHKe B 5—6 Kiaccax SIBISIOTCA:

NpOoJ0JDKEHHEe (OPMUPOBAHUSI OCHOBHBIX MATEMAaTHYECKUX TMOHATUN (YUCTO,

BEIMYMHA, TeoMeTpuueckas ¢urypa), OO€CIeUHnBAOIIMX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMaTUUYECKOT0 00pa30BaHus 00yJarOIINXCS;

pPa3BUTHE MHTEIUICKTYaIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydarommxcs,
NIO3HABATEIbHON AKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUW, HHTEpeca K H3YyYECHHIO
MaTe€MaTUKH;

MO/BEACHUE OOYyYaroUIMXCsl Ha JOCTYIHOM /I HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKHU U OKPYKAIOIIETO MUPA;

dbopmupoBaHre (GYHKIIMOHATBHOM MAaTeMaTUYeCKOM TPaMOTHOCTU: YMEHUS
pacro3HaBaTh MAaTEMaTUYECKHE OOBEKThl B PEANbHBIX JKU3HEHHBIX CHUTYaIUSX,
MIPUMEHAITh OCBOCHHBIE YMEHMS Il PEUICHUS NPAKTUKO-OPUEHTUPOBAHHBIX 3a]ad4,
MHTEPIPETUPOBATh IMOJYyYECHHBIE pE3YyJIbTaTbl W OLEHUBATh HMX HAa COOTBETCTBUE
MIPAKTUYECKON CUTYaLlUH.

OcHOBHBIE JIMHUM COJIEpXaHUS Kypca MaTeMarThku B 5-6 kiaccax —
apupMeTnyecKkas M T€OMETPUYECKas, KOTOpbIE Pa3BUBAIOTCS MMAPAUIEIBHO, Ka)Xaas
B COOTBETCTBHM C COOCTBEHHOW JIOTMKOM, OJHAKO, HE HE3aBUCHUMO OJHA OT JAPYToH, a
B TECHOM KOHTaKTe€ MU B3aUMOJEHCTBUHU. Takke B Kypce MaTeMaTHUKH MPOUCXOIUT
3HAKOMCTBO C dJIEMEHTaMU alireOpbl U OMKUCATEIIbHON CTaTUCTHKHU.

N3yuenune apu(pMeTHYECKOro Marepuana HAuMHAeTCd CO CHUCTEMaTU3ALMH
U pa3BUTHS 3HAHUWA O HATYpPaJbHBIX YHUCJIAX, MOJYYEHHBIX Ha YPOBHE Ha4yaJibHOTO
obmero oOpaszoBanus. [Ipu 3TOM COBEpIIIEHCTBOBAHME BBIYMCIUTEIBHON TEXHUKHU
u  (QopMHpOBaHME HOBBIX TEOPETHUUECKUX 3HAHUW COYETAETCS C pPa3BUTHEM
BBIYMCIIUTEILHON KYJIBTYphl, B YaCTHOCTH C OOY4YEHHEM MPOCTEHIINM MpUeMaM
NPUKUJIKK W OICHKUA pPE3yJbTaTOB BbIUMCICHUN. HM3yueHue HaTypalbHBIX YHCEN
IPOJI0JDKAETCS B 6 K1acce 3HAKOMCTBOM C HaYaJIbHBIMH MOHATUSIMH TEOPUH IETUMOCTH.

Hauano nzydyeHus 0ObIKHOBEHHBIX U JECATUYHBIX ApOOEH OTHECEHO K 5 Kiaccy. ITo
MePBbIN 3TAN B OCBOCHUH APOOEi, KOT1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UJICSIMU,
NOHATUSIMU TeMbI. [Ipr TOM paccMOTpeHre 0OBIKHOBEHHBIX APOOEH B OJTHOM 00BEME
MPEIIECTBYET U3YYEHUIO JIECITUYHBIX APOOEH, UTO 1eJeCO00pa3HO C TOYKH 3PECHUS

JIOTUKW W3JIOKEHUS YUCJIOBOM JIMHUM, KOTJA MpaBuia JEUCTBUU C JECATHYHBIMU
JTpoOSIMU MOKHO 0OOCHOBATh Y€ M3BECTHBIMU QJITOPUTMAMU BBITIOJIHEHUS JIEUCTBUI
C OOBIKHOBEHHBIMH JpOOSMH. 3HAKOMCTBO C JCCSITHUYHBIMH JPOOSIMU PACHTUPHUT

BO3MOXXHOCTH JIJIs TIOHUMAHUsI OO0yYarOITUMHUCS MPUKIATHOTO MPUMEHEHUS HOBOMU
3aMUCH TMPU HU3YYCHUU JPYTUX MPEIMETOB U MPU MPAKTUYECKOM HCIOIb30BaHUMU.
K 6 xmaccy oTHeceH BTOpOM OJTam B U3Y4eHHH JpoO€il, TAe MPOUCXOIUT
COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHUS U MPe0Opa3oBaHus ApoOeil, 0CBOEHUE HOBBIX
BBIYUCIIUTEIbHBIX AJITOPUTMOB, OTTAaYMBAHUE TEXHUKU BBIYMCIEHUN, B TOM YHUCIE
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3HAUYEHUN BBIPAKEHUN, COAEpKAUMX M OOBIKHOBEHHbIC, W JIECATUYHBIE OpoOH,
YCTaHOBJICHHE CBSI3€H MEXIy HUMHU, pACCMOTPEHHUE PUEMOB PEILIeHUs 3a/1a4 Ha ApoOu.
B nauane 6 kiacca mpoucXoAUT 3HAKOMCTBO C MIOHATUEM TPOIICHTA.

OCO00EHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPULIATEILHBIX YHUCEI SIBISETCS TO,
YTO OHM TaKK€ MOTYT pacCMaTpuBaThCs B HECKOJBKO 3TamoB. B 6 kiacce B Haudaie
n3ydeHus: Tembl «lloJ0KHUTENbHBIE U OTPULATENBHBIE YHCIIA» BBIACISIETCS MOATEMA
«lenpie uymcia», B paMKax KOTOPOMl 3HAKOMCTBO C OTPHULATEIBHBIMU YHCIAMUA U
JNEUCTBUSAMH C MOJOKUTEIbHBIMU U OTPULATENBHBIMHA YHCIIAMH IIPOUCXOIUT HA OCHOBE
COZIEPKATEIBHOIO MOJAX0/a. JTO IMO3BOJSET Ha JOCTYIHOM YpPOBHE IO3HAKOMHUTH
oOy4Jaronuxcsi MPakKTUYECKU CO BCEMHU OCHOBHBIMU MOHATHUSIMH TE€MBI, B TOM YHCIIE U
C TMpaBWJIaMH 3HAKOB TMPH BBIMIOJHEHUH apupMeTHUecKuXx aeicTBuil. 3yuenue
paIMOHAIBHBIX YKCe OyET MPOJOIIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipy 0Oy4yeHMM pEIIEHHI0 TEKCTOBBIX 3aJady B 5—6 Kiaccax HCHOJIb3YIOTCS
apudmernyeckue npuemsl pernerus. [Ipu orpaboTke BHIYMCIUTETHHBIX HABBIKOB B 5—6
KJIacCax paccCMaTpUBAOTCS TEKCTOBBIE 3aJ]a4M CIEAYIOINUX BUAOB: 33Ja4i Ha IBUJKEHUE,
Ha YaCTH, Ha MTOKYIKH, HAa paOOTy U IPOU3BOAUTEILHOCTh, HA IPOLEHTHI, HA OTHOLLIEHUS
u nponopuuu. OOyyaromumecs 3HAKOMSTCS C MPUEMaMHU pELICHUs 3ajad nepedopom
BO3MOJKHBIX BapHaHTOB, y4arcs paboTaTh ¢ MHQOpMaLuen, NpeACcTaBIeHHOW B (hopme
TaOJIUIl WK JUarpaMM.

B mporpamme yueOHOro kypca «Maremartnka» MNpeayCMOTPEHO (OPMHUPOBAHUE
MPOIEIEBTUUECKUX anreOpandecKkux MNpe/cTaBleHnid. bykBa Kak CHMBOJI HEKOTOPOIO
Yyycia B 3aBUCHUMOCTM OT MAaTEMAaTHYECKOrO0 KOHTEKCTa BBOAMUTCS IOCTENEHHO.
bykBeHHass CHMBOJIMKA MIMPOKO MCHOJB3YETCA MPEXAE BCEro s 3aluCH OOMIMX
YTBEPKICHUM U MPEIIOKEHUH, (POPMYJI, B YACTHOCTH ISl BHIYMCIICHUS TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCIIA.

B mporpamme yueOHOoro kypca «MaTemaTuka)» TpeACTaBlIeHAa HarJIsIHAS
reOMETpHs, HAlpaBJICHHAs HAa Pa3BUTHE OOpPa3HOrO MBIIUICHHS, MPOCTPAHCTBEHHOIO
BOOOpaxeHus, N300pa3uTEIbHBIX YMEHUN. DTO BaXKHBIM 3Tall B U3yYEHUH T'€OMETPUH,
KOTOpPBIM OCYILECTBIIAETCS HA HAIJISAHO-TIPAKTUYECKOM YpPOBHE, ONUpPAETCS Ha
HarjIsiiHO-00pa3HOe€  MbINUICHHE  oOydaromuxcs. bomblias — pojib  OTBOAUTCS
MPaKTUYECKON JIEATETbHOCTH, OMbBITY, SKCIEPUMEHTY, MOJeIpoBaHnto. O0yyaromuecs
3HAKOMSTCSA C T€OMETPUYECKUMU (UTypaMU Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX
OpoCcTeHIIMMUA  KOH(QUTYpalusMH, ydaTcsid H300paxkaTb HX HAa HEJIMHOBAHHOM
U KJIeT4aTou Oymare, pacCMaTpuBalOT UX MPOCTEHIMe CBOMCTBa. B mpoiiecce nzydeHus
HarJIsiAHOW T'€OMEeTpUM 3HAHUS, MOJTYYeHHbIE O0Y4aroUIMMUCS Ha YpOBHE HAYaJIbHOIO
o01ero 00pa3oBaHmsl, CHCTEMATU3UPYIOTCSI 1 PACIITUPSIFOTCS.

CornacHo yueOHOMY TUTaHY B 5—6 Kj1accax M3y4aeTcs HHTErPUPOBAHHBIN MPEAMET
«MaremaTuka», KOTOPBIA BKIIOYAET apU(PMETUUYECKU Marepuan W HarJaIHyro
Tr€OMETPHUIO0, a TaKXe MPOIEIEBTUYECKHE CBEIACHUS W3 aireOpbl, AJIEMEHTbl JIOTUKH
Y Ha4aJia OIMUCAaTEIbHON CTATUCTUKMU.

OG6iee yncao 4acoB, PEKOMEHI0BAaHHBIX JIJII M3yYeHUs MaTeMaThku, — 340 4acos:
B 5 xiacce — 170 yaco (5 wacoB B Hezeno), B 6 kitacce — 170 yacos (5 wacoB B Hezieno).
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COIEPKXAHUE OBYUYEHUA
S KUIACC

HartypajibHble 4nciia ¥ HyJIb
Harypansnoe wuucmo. Psg  HarypanbHbix uyucen. Yuciao 0. HM3obpaxkenwue

HaTypaJIbHbIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOIA.

Ilo3unmonHas cucremMa cyuciaeHus. PuMckas Hymepanus Kak —IIpUMeEp
HETIO3ULMOHHOM CUCTEMBI CUMCIIeHUs. [lecaTuuHas cucremMa CUUCIICHMUS.

CpaBHEHHE HATypaJIbHBIX YHCEJ, CPAaBHEHUE HATYPAJIbHBIX YHUCEI C HYJEM.
CrnocoOsb1 cpaBHeHUs. OKpYTJIEHUE HATYpaJIbHBIX YUCEIL.

CroxeHne HaTypaJIbHbIX YUCEJ, CBOMCTBO HYJISI IIPU CIIOKEHUU. BplunTaHue Kak
NEUCTBUE, OOpATHOE CIOKEHHUIO. YMHOXEHUE HATYPAJIbHBIX YHCEN, CBOMCTBA HYJS
U CIMHUIBI TpU YMHOXEHUHM. J[leneHue Kak JeicTBUE, OOpaTHOE YMHOKEHHUIO.
KomnoHeHTs! neiicTBUM, CBSI3b Meky HUMU. [IpoBepka pesynbrara apumMeTuuecKkoro
neiictBus. IlepemecTuTenbHOE M COUETATENIbHOE CBOMCTBA (3aKOHBI) CJIOXEHHUS WU
YMHOXEHHUSI, paclpeesInTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonb3oBanne OykB sl 00O3HAUEHUS HEU3BECTHOI'O KOMIIOHEHTa W 3alHCH
CBOMCTB apu(METUUYECKUX JACHUCTBUM.

JlenuTenu ¥ KpaTHBIE YHCIIA, PA3JIOKEHUE Ha MHOXUTENU. [IpocTeie n cocTaBHbIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHnp ¢ HaTypaJIbHBIM ITOKA3aTEJIEM. 3alIMCh YUCIIA B BUAE CYMMBI pa3psaHbIX
CJIaracMbIX.

YuciioBoe BeIpakeHUE. BpIunciieHne 3HaYEHUN YKCIIOBBIX BBIPAXKEHMI, MOPSIIOK
BBINIOJIHEHMSI J1eWcTBUIl. Vcnonb30BaHME NpH BBIYMCICHUSAX NEPEMECTUTENIBHOIO W
COUYETATEIBLHOIO CBOMCTB (3aKOHOB) CIIOKEHUSI W YMHOXKEHHSI, PACIPEIEIUTEIbHOTO
CBOWCTBA YMHOEHHUSI.

poou
IIpencrabienne o apoOU Kak CIocoOe 3amucu 4acTh BeIWIUMHBI. OOBIKHOBEHHBIC

npobu. IlpaBunbHble W HenmpaBWibHbBIE ApoOu. CwmemaHHas poOb, MpeICTaBlICHUE
CMEIIaHHOW ApoOW B BHUJEC HEMPABUILHOM JpOOM U BBIIEIECHUE IIEJION YacTH YHCIa
U3 HempaBwibHOW napobu. M3o0paxeHue apoOedl TOYKaMU Ha YUCIOBOW MPSIMOM.
OcHoBHOe cBoiicTBO apobu. Cokpamnienue napoGei. IlpuBenenue apodu K HOBOMY
3HameHaTeno. CpaBHEHUE APOOECH.

CrnoxeHrie W BBIYMTAaHHE JpoOed. YMHOXEHHE W JCJICHHe IpoOel, B3auMHO-
obpatHble qpodu. HaxoxaeHne 4acTy 11eI0T0 U IIEJI0TO 0 €ro YacTH.

Hecstuunas 3amuch apoOeit. [lpencraBieHue necsaTUYHOW npoOU B BHJE
0ObIKHOBEHHOM. M300pakeHue AECATUYHBIX ApoO0ed TOYKaMU Ha YHUCIOBOM MPSMOM.
CpaBHeHHE JECATUYHBIX APOOEi.

Apudmernueckne NEUCTBUS C ACCATUIHBIMU Ipo0sMu. OKPYTIICHHE EeCATUYHBIX
po0eit.
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Penienne TeKCTOBBIX 33/1a4

Pemenne TekcTOBBIX 3amad apudMETHYECKUM CrocoOoMm. PermreHue ormdeckmx
3amau. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapHaHTOB. Mcmonp3oBaHme mpu
pelieHnu 3aaa4 TabJIUIl U CXEM.

Pemrenue 3amau, comepkamuyx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTB,
BpEMs, PACCTOSIHHE, II€HA, KOJWYECTBO, CTOMMOCTh. EMWHHUIBI M3MEpEHMS: MAacCChI,
o0bema, LIeHbI, PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBsI3b MEXK]y €IUHUIIAMUA U3MEPEHUS
Ka)KI0M BEJIMYUHBI.

Pemienne oCHOBHBIX 3a71a4 Ha APOOH.

[IpencrapiieHre JaHHBIX B BUJE TAOIUII, CTOIOYATHIX TUArpaMM.

Harasanasi reomerpust

Harnsanele npencrapieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
JIy4, YroJI, JIOMaHasi, MHOTOYT OJIbHUK, OKPY’KHOCTb, KpyT. YTOIIL. [IpsAMO#, OCTpBIN, TYIION
Y Pa3BEPHYTHIN YTJIBI.

JUIMHa OTpe3Ka, METPUYECKHME EIMHULBI JUIMHBL /J[IMHA JIOMaHOMW, NepuMeTp
MHOT'OyTOJIbHUKA. VI3MEpEeHNe U MOCTPOEHUE YIII0B C IOMOUIBIO0 TPAHCIIOPTHUPA.

Harnsnuele mnpencrtaBiaeHuss o @Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3obpaxkenne ¢uryp, B TOM uyucie Ha kierdyarod Oymare. Iloctpoenue
KOH(Urypanuii u3 yactei npsMoi, OKpy>KHOCTH Ha HEJIMHOBAHHOM M KJIETYaTO Oymare.
Hcrnons30BaHrEe CBOMCTB CTOPOH M YIJIOB NPSMOYTOJIBHUKA, KBAJApaTa.

[Tnomans IPSMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM 4YHCJIEe (PUTYp, M300paXKEHHBIX Ha KJeT4yaTol Oymare.
EauHunel n3mMepeHus mioniaim.

Harnsiguele mpenctaBieHHsT O HPOCTPAHCTBEHHBIX (UIypax: HPsIMOYTOJIbHBIH
napajuienenunesn, Kyo, MHororpaHHuku. M3o0paxeHue npocTelimx MHOTOTPaHHHUKOB.
Pa3Beptku ky0a u napamnenenunena. Cozganue Mojenieil MHOTOTPaHHUKOB (K3 Oymary,
IIPOBOJIOKH, TUTACTHIIMHA U APYTUX MAaTEPUAIIOB).

OO0beM PsIMOYTOJIBHOTO TIapajuieNienunena, kyoa. Equaniip uamepeHus: oobema.

6 KJIACC

HarypajabHble yuciia

Apudmernueckre ACHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU  YHCJIaMHU.
YucrioBble BBIpAKEHUA, MOPSAOK JEUCTBHUI, MCHOJIb30BaHHE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYHCIICHUSAX IEPEMECTUTENBHOTO M COYETATENIBHOTO CBOMCTB CIIOXKEHUS U
YMHOXEHHUSI, PaCIPEACIUTENBHOIO CBOMCTBA YMHOKEHMUS. OKpyIJIEHHE HATypalbHBIX
YUCEL.

Jlenutenu u KpaTHBIC YUCIIa, HANOOJBINN OOIINI AEIUTENh U HAMMEHBIIIEe o0IIee
KpaTHoe. [[enuMocCTh CyMMBI U ITPOU3BEACHUS. JleneHne ¢ OCTaTKOM.
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Apoodu
OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JIpoOM, COKpaIlleHHE JIpOOCH.

CpaBHEeHHME M ynopsao4yMBaHuE ApoOeil. PelieHune 3agad Ha HAXOXKIEHUE YacTH OT
LIEJIOTO U 1IEJIOTO IO ero yacTu. pobHoe uncio Kak pe3ynbrar neiaenus. [Ipencrasienue
JECSITUYHON NpoOM B BHUAE OOBIKHOBEHHOH ApoOM M BO3MOXHOCTb IPEACTaBICHUS
OOBIKHOBEHHOM JpoOM B BHUAE JecATHYHOMW. J[lecsiTuHble apoOM U MeTpUyecKas
cuctemMa Mep. ApupMeTudyeckue JIeHCTBUS U YUCJIOBBIE  BBIPAXKEHHUS C
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.

OtHo1uenue. Jlenenue B JaHHOM OTHOIIEHUH. Macita0, nponopuus. [Ipumenenue
IIPOIIOPLMI IPU PEILICHUH 3a1a4.

IlonsTne mpoueHTa. BelYMCIIEHHE INPOLEHTa OT BEIWYMHBI M BEIUYMHBI 110 €€
OpOUEHTY. Bblpa)keHne NPOLUEHTOB JECATUYHBIMM JpoOsimu. Pemenune 3amadu
Ha MPOLEHTHI. BbIpakeHNEe OTHOLIEHUS BEJINYMH B POLIEHTAX.

IHonoxuTe/bHbIC K OTPULATENbHbIC YHCJIA

IlonoxurenbHple M OTpULATENbHbIE uyucna. lleaple 4wucema. Mopyns 4yucia,
reoMeTpuyecKas HHTepIpeTanus Moty uncia. 3o00paxeHue yrcen Ha KOOPAUHATHOM
npsamMoil. YucioBele npomexyTku. CpaBHeHUE uucen. ApuQMeTHUYECKUE NEUCTBUS C
ITOJIOKUTENIBHBIMU U OTPULIATEIIBHBIMU YU CIIAMM.

[IpsamoyrosibHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopamHartel TOYKM Ha
IUIOCKOCTH, abciucca u opauHaTa. [locTpoeHue Touek M GuUryp Ha KOOpAMHATHOMN
IIJIOCKOCTH.

BykBeHHBbIE BbIpAKEeHHA

[Ipumenenune OyKB JUIsl 3allMCH MATEMATUYECKUX BBIPAKEHUN M HPEIJIOKCHHIM.
CpoiictBa apudmeTHuecKkux JeHCTBUN. bDyKBEHHBIE BBIPAKEHUS U  YHCIOBBIC
IIOJICTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXIACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl NEepUMETpa W IUIOMAAM MPSMOYTOJbHHMKA, KBajapaTa, oObema
napajienenuneaa u Kyoa.

PemieHnne TekcTOBBIX 33724

Pemrenne TeKCTOBBIX 3ada4 apu(dMETHUYCCKHM CIocoOoM. PemieHue JIormdecKkux
3aaa4. Pemenue 3aay nepebopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3agay, cojiepKaimx 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJIUYHUHBI: CKOPOCTD,
BpeMsi, PaCCTOSIHUE, 1IeHA, KOJTUYECTBO, CTOUMOCTh, IPOU3BOAUTEIHLHOCTh, BpEMSs, 00beM
paboThl. EquHuUIIBI U3MEpPEHUs: MacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBsi3b MEXKy €AMHULIAMHA U3MEPEHUS KaXK]I0M BEJIIMUUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIICHHEM, MPOMOPLMOHATIBLHOCTBHIO BEJIWYUH,
MPOIIEHTAMH; PEIICHUE OCHOBHBIX 3a7a4 Ha IPOOU U MPOILICHTHI.

Onenka W TIpUKUIKA, OKpyriaeHue pesyibTata. CocTaBieHHE OyKBEHHBIX
BBIPAXKEHUI 110 YCJIOBUIO 3aJ]a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmui, W jauarpamm. CrosnOuartbie
JIarpamMMbl: YTEHUE U NTOCTpOoeHUE. UTeHHE KPYTrOBbIX AUArpaMM.
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Harasignasi reomerpus

Harnsguele npencraBieHus 0 Gurypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE3O0K,
Jyd, YroJl, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYXHOCTD,
KpYT.

B3anMHoOe pacronoxeHue ABYX MNPSMbIX Ha IJIOCKOCTH, MapajuieidbHbIE MPSMBIE,
NEPIECHANKYJIIPHBIE IpsMBbIe. MI3MepeHne pacCcTOSHUI: MEXy BYMS TOYKAMHU, OT TOUKH
710 NIPSIMOM, JIJIMHA MaplIpyTa HAa KBAJAPATHON CETKE.

N3mepeHre © TMOCTPOEHHE VYIJOB C TOMOILIBIO TpaHCIopThpa. Bumel
TPEYTOJIBbHUKOB: OCTPOYIOJIbHBIN, MPSMOYTOJIbHBIN, TYIIOYTOJbHBIM, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUU. YEThIpEXyTrONbHUK, TPUMEPHI YETHIPEXYTOJIbHUKOB. [IpAMOYTrONnbHUK,
KBaJ(paT: HCIOJb30BAaHUE CBOWCTB CTOPOH, YIJIOB, JuaroHaiei. I3oOpaxkeHue
reOMETPUUYECKUX (UIyp Ha HEIMHOBAaHHOW OyMare ¢ MCIIONb30BAaHUEM LIUPKYJIA,
JMHENKH, yTolIbHUKA, TpaHcnopTupa. [loctpoenus Ha kieTyaToil Oymare.

[lepumerp MHoroyronpHuka. [loHsTHE TUIOUmIanAW (QUIYpbI, €AMHULIBI U3MEPEHUS
wiomwaay. [IpubnmxkenHoe u3MepeHue miomaad Guryp, B TOM YUCJIE€ Ha KBaJpaTHOU
cetke. [IpnbimxenHoe n3MepeHue JIMHbBI OKPYKHOCTH, TIJIOIIAAN KPYTa.

CummeTpus: LIEHTpajibHasA, OCEBas U 3epKaJIbHAsI CAMMETPHH.

[TocTpoeHrne CUMMETPUYHBIX QUTYP.

Harnsgaele npeactraBiaeHus 0 POCTPAHCTBEHHBIX (PUTypax: Mapaiesenume], Kyo,
MpU3Ma, upamMua, KOHyc, UIMHJAP, map U cpepa. M3o00paxeHne NpocTpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BepTOK MHOIOIPAHHUKOB, IWJINHApa U KoHyca. Co3/iaHue Mozenei
MIPOCTPAHCTBEHHBIX (pUTYp (M3 OyMaru, IpOBOJIOKH, IUTACTHIIMHA U IPYTUX MAaTEPUATIOB).

[Tousatue oObema, enuHUIBI H3MEpeHHs oO0bema. OO0BEM MTPSIMOYTOJIBLHOIO
napajienenumnena, Kyoa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yabTAaThl OCBOEHWS NPOrPaMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 5 Kjacce.

Yucsa v BbIYUCICHUS

[ToHumaTes U OpPaBUIBLHO YHOTPEOJATH TEPMHUHBI, CBSI3AHHBIE C HATYypajlbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSIMH.

CpaBHUBaTh M YNOPSIOYMBATH HATYpajdbHbIE YKCIIA, CPAaBHUBATH B MPOCTEHIINX
Cily4asix OOBIKHOBEHHBIE IpO0OHU, AECATUUHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSMON C COOTBETCTBYIOITUM €M
YUCJIOM M M300pakaTh HATypajbHBIE YHCJIA TOYKAMH Ha KOOPJAWHATHOW (YHCIIOBOIN)
MPSIMOM.

Bemonuare  apudmeTudyeckue ACHCTBUS € HATypajdbHBIMU — YHMCJIAMH, C
OOBIKHOBEHHBIMU JPOOSMHU B MMPOCTEHUINUX CITydasiX.

BrInonHATs TPOBEPKY, TPUKUIKY PE3yJIbTaTa BEIYUCICHUH.

OKpyIJIsTh HaTypaJibHBIE YKCIIA.
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Penienne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amaud  apU(PMETHYECKUM CIIOCOOOM UM C  TOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCEX BOZMOKHBIX BAPHAHTOB.

Pemate 3amaun, coaeprKaiine 3aBUCUMOCTH, CBS3BIBAIOIINE BEIWYUHBI: CKOPOCTb,
BpEMSi, PaCCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHUe 3alMMCH, CXEMBbI, TaOIHIIbI, 0003HAUCHHS TP PEIICHUH 3a/1a4.

[Tonmp30BaThCS OCHOBHBIMH €JIMHUIIAMU WU3MEPEHHUS: LEHBI, MACChl, PACCTOSIHUA,
BPEMEHU, CKOPOCTHU, BBIPAXKATh OJJHU €ITUHUIIBI BEJTUUYMHBI YEPE3 IPYTHE.

N3BnekaTh, aHaNM3UpOBaTh, OIEHHWBATh HHGOPMAIIUIO, TMPEJACTABICHHYIO B
TabJuIle, Ha CTOJIOYATOM AMarpamMme, WHTEPIPETUPOBATH MPE/ICTABICHHBIC IaHHBIE,
WCMOJIb30BaTh JAHHBIE TPU PELICHHUU 33/1a4.

Harasgnasi reomerpust

[Tonb30BaThCA reOMETPUUECKUMHU MOHATUSAMU: TOUKA, MpsIMasi, OTPE30K, Iy, Yrod,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mnpuMepsl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOIUX (Qopmy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcrons30BaTh TEPMUHOJIOTHIO, CBS3aHHYKO C YIJIAMH: BEPIIMHA CTOPOHA, C
MHOT'OYI'OJIbHUKAaMU: yTOJI, BEPIINHA, CTOPOHA, JWAroHajb, C OKPYKHOCTBIO: PaaHyC,
AUaMeTp, LIEHTP.

N3006paxaTh N3yuyeHHbIE T€OMETPUUECKHE (PUTYpPHI HA HEJIMHOBAaHHON U KJIETYATOM
OyMare ¢ HOMOUIBIO HUPKYJISI ¥ IMHEUKH.

HaxonuThe MJIMHBI OTPE3KOB HENOCPEJACTBEHHBIM HM3MEPEHUEM C MOMOILBIO

JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOM JUTMHBL, CTPOUTH OKPY’KHOCTB 3a/JaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHKA, KBaJpaTa JJis HX
IIOCTPOEHUS, BEIYMCIICHHS IUIOIIAAN U IEPUMETPA.

Bbruucnsats nepuMeTp u riomaab KBaapaTa, IpIMOyrojbHHUKA, (PUryp, COCTaBIEHHbBIX
U3 MPSMOYTOJIBHUKOB, B TOM YHuCie QUryp, n300pakeHHbIX Ha KJIeT4aTol Oymare.

[lonb30BaTbCcsi OCHOBHBIMU ~METPUYECKMMHU €IUHUIAMH HM3MEPEHUS JJIMHBI,
IJIOIIAH; BBIPAYKATh OJIHY €IMHULIBI BEJIUYHUHBI YEPE3 IPYyTHUE.

Pacnio3znaBate nmapasuienenunen, Ky0, UCIOJIb30BaTh TEPMHUHOJIOIHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUsI, HAXOAUTh U3MEPEHUs Napajulesenunena, Kyoa.

Bbruncasare  obbeM KyOa, mapamienenunena Mo 3aJaHHbIM — H3MEpPEHUsM,
M0JIb30BAThCS €AMHULIAMU U3MEPEHUS 00beMa.

Pemath HecnoOXHBIE 3aaud  HAa M3MEPEHHE TE€OMETPUYECKUX  BEIMYUH
B [IPAKTUYECKHUX CUTYALUSX.

[IpenMeTHble pe3ynbTaThl OCBOCHHUS IpOrpaMMbl y4eOHOrOo Kypca K KOHILY
oOyueHus B 6 Kiacce.

Yucsa ¥ BbIYHCIEHUS

3HaTh W TIOHMMAaTh TEPMHHBI, CBS3aHHBICE C PA3JIMYHBIMUA BHUJAMH YHUCEI
1 CIoco0aMy UX 3aIUCH, MEPEeXOJUTh (€CITM 3TO BO3MOXKHO) OT OJHOHN (DOPMBI 3amuCH
yycia K Ipyrou.
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CpaBHUBATh U YIIOPSAI0YNBATH LIEJIbI€ YHCIIa, OOBIKHOBEHHBIE U IECATUYHBIE IpO0H,
CpPaBHMBATh YMCJIA OJHOTO U PAa3HBIX 3HAKOB.

BrImonHsATe, coueTasi yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(MEeTUIECKUE ACHCTBUS
C HATYpaJIbHBIMA W LEJIBIMU YHCIAMHU, OOBIKHOBEHHBIMU M JECATUYHBIMH JIPOOSMH,
IIOJIOKUTEJIBHBIMU Y OTPULIATEIbHBIMY YHCIIaMU.

BpunciATe 3HaYEHHSI YHCIIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKHUIKY W OLEHKY
pe3ysibTaTa BBIYUCIICHUMN, BBINOJHATH IMPEOOPA30BaHMS YUCIIOBBIX BBIPAKEHUI Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCHUTh TOYKY Ha KOOPJAWHATHON NPSIMOM C COOTBETCTBYIOIIUM €U YHCIOM
1 U300pakaTh YKciia TOYKaMU Ha KOOPJIMHATHOW MPSIMOM, HAXOAUTh MOJyJIb YHCIIA.

COOTHOCHUTH TOYKHU B MPSIMOYTOJIBHON CHCTEME KOOPAMHAT ¢ KOOPJAWHATAMU 3TOU
TOYKH.

OKpyTJIATH LIEJIbIE YUCa U IECATUYHBIE APOOH, HAXOIUTh NPUOIKEHHS YUCEIL.

YucsoBbie U 0yKBEeHHbIE BbIPAKEHUSI

[TonumaTe W ynmoTpeOJsATh TEPMHHBI, CBSI3aHHBIC C 3aMHMCBI0O CTEIEHU 4YHCIIA,
HaxOJUTh KBaJApaT W KyO 4YHCIA, BBIYHCIIATH 3HAUYCHHS YHCIOBBIX BBIPAKCHHM,
COJZIEpKAIUX CTEIICHHU.

[Tonmp30BaThCA NpU3HAKAMH JAECIUMOCTH, PACKIIAJbIBATh HATypaJbHBIC YHCJIAa Ha
MPOCTHIE MHOKUTEIIH.

ITonp30BaThCS MAcIITAOOM, COCTABIIATH MIPOTIOPLIUK U OTHOIIICHHMSI.

Hcnonb3oBaTth OyKBBI IS OOO3HAYECHHUS YHCET IPU 3allUCH MaTeMaTHYeCKHUX
BBIPAXXEHUM, COCTaBJISATb OYKBEHHBIC BBIpaXKEHUS U (HOPMYJIbl, HAXOJIWUTh 3HAUYCHUS
OYKBEHHBIX BBIPaKEHUM, OCYIIIECTBIISII HEOOXOAUMbBIE MMOJICTAHOBKHU U MPE0Opa30BaHMUs.

HaxonuTe Hen3BECTHBIN KOMIIOHEHT PABEHCTBA.

PenmieHnne TekcTOBBIX 33724

Pemrats MHOTOIIIaroBBIE TEKCTOBBIE 3a/1a41 apU(PMETHUECKHUM CITIOCOOOM.

Pemate 3agaun, CBSI3aHHBIE C OTHOUIEHUEM, MPOMOPILHMOHAIBLHOCTHIO BEIUYHH,
MPOLIEHTAMH, pelIaTh TPU OCHOBHBIE 3a/1a4u Ha APOOU U MPOLEHTHI.

Pewate 3amaun, cogeprkaiue 3aBUCUMOCTH, CBA3BIBAIOLINE BEIUYHUHBI: CKOPOCTb,
BpeMs, pPAacCTOSHHME, I€HA, KOJHMYECTBO, CTOMMOCTh, MPOU3BOJUTEIBLHOCTb, BpEM,
oO0beMa paboThl, HCHOJB3YS apUPMETHUYECKUE JEUCTBHS, OLICHKY, NPUKUIKY,
MOJIb30BATHCS €AUHUIIAMU U3MEPEHHSI COOTBETCTBYIOLIUX BEJIMYMH.

CocraBinsiTh OyKBEHHbIE BBIPAXKEHUS 110 YCIOBUIO 33]1a4H.

N3BnekaTh HHPOpPMaLINIO, TPEACTABICHHYIO B TA0IUIAX, HA TMHEIHOM, CTOI04YaToN
WIM  KPYroBOM  JuarpaMMmax, HWHTEPHPETUPOBATh  MPEACTABICHHBbIE  JIAHHBIE,
MCIIOJIb30BATh JaHHBIE MPU PEIICHUU 3a/1a4.

[IpeacraBnsaTe MHGOPMALMIO C TOMOLIBIO TAOJIHIL, JIMHEHHOM 1 CTOI0YATON qrarpaMM.

Harnsignasi reomerpus

[IpuBomuTh mnpuUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHpPa, HMEIMUX (opMy
M3YUYEHHBIX TEOMETPUUECKUX IIOCKUX U TPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX U
CUMMETPUYHBIX UTYP.
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N300paxaTh ¢ MOMOIIBIO LMUPKYJS, JUHEHKH, TPAHCIOPTHpPAa HA HEJIMHOBAHHOU
U KJIeT4YaTol Oymare u3ydeHHbIE IJIOCKHUE TeOMEeTpruYecKue (PUrypsl U KOH(GUTypaluu,
CUMMETPUYHBIEC (DUTYPBI.

[Tonb30BaTbCc TEOMETPUUYECKUMHU TMOHITHSIMH: PABEHCTBO (QUTYp, CHUMMETPHS,
UCIIOB30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYKD C CUMMETPHEN: OChb CHUMMETPUHU, LEHTP
CUMMETPHHU.

HaxoauTe BeIM4YMHBI yTI10B U3MEPEHUEM C IOMOIIBIO TPAHCTIOPTUPA, CTPOUTD YTJIbI
3a/laHHOM BEJIMYMHBI, IMOJb30BATHCA MPU PEIMICHUM 3aJa4 TpagyCHOM MEpOil YIJIOB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIU, IPSIMOU, PA3BEPHYTHIA U TYIION YTJIbI.

BbluucnaTe  JUIMHY JIOMAHOM, MEpPUMETP MHOIOYTOJbHUKA, IOJb30BAThCS
EAVMHUIAMU W3MEPEHHMS UIMHBI, BBIPAXAaTh OJHHU €IHHMIBI U3MEPEHUS [JIMHBI Yepe3
IpyTHeE.

Haxonutb, HCMONB3ys YEPTEKHBIE WHCTPYMEHTBHI, PACCTOSHHS: MEXAY IBYMS
TOYKaMH, OT TOYKH J0 IIPSMOM, JUIMHY ITyTH Ha KBAaJIpaTHOU CETKE.

Boruncnsate miomaas Gpuryp, COCTaBIEHHBIX U3 NPSMOYTOJbHUKOB, UCIIOJIb30BATh
pa3OueHrne Ha MNpPSAMOYTOJIbHUKH, HA paBHble (QUTYpPBl, JOCTPAUBAHHUE 1O
IIPSAMOYTOJIBHUKA, IIOJIb30BAaThCSd OCHOBHBIMU €IMHHUIIAMHM W3MEPEHHUs IUIOLIAAH,
BBIPAXXATh OJHU €IMHUIIBI U3MEPEHHUSI IUIOIIAIN YEPE3 APYTHUE.

Pacro3naBaTh Ha MOJENAX M H300pKEHUSX MUpPaMHUAy, KOHYC, LMJIUHJIpP,
HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkath Ha KiieTUaTol OyMare mpsiMOYTOJIbHBIN MapasijiesIeuIe]I.

Beruucnsate 00beM NMPSAMOYTOJBHOTO Mapajiefenunena, Ky0a, I0JIb30BaThCs
OCHOBHBIMU €MHUIIAMH U3MEPEHUs 00bEMa;

Pemate HecHOXKHbBIE 3aJaud  HA HAxOXKJEHUE TI'€OMETPUYECKHUX BEIUYMH
B [IPAKTUYECKHUX CUTYALUSIX.
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®denepanbHas pabouas nporpamma | MatemaTtuka. 59 kinacchl (0a30BbIl YPOBCHB)

TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaumenoBanue paznena |KomudectBo OcHoBHOE OcHOBHBIE BUIBI ACSITETLHOCTA 00YYAIOIIUXCS
(Temel) Kypca 4acoB COJZIEpXKaHNE
HarypanbHble uncna. 43 Hecsatnunas Yurarh, 3alIUCHIBATH, CPABHUBATH HATypaJbHbIE YHCIIA;
JelicTBuUSI C HATYpaJTbHBIMU CUCTEMA CYUCJICHUS. | MpeNJarathb H 00Cy:KIATh COCO0BI YIIOPSAOUUBAHUS YUCE.

qHucCJjiaMu

Psin HaTypanbHBIX
YHUCE.
HarypanpHbii psz.
Yucno 0.
HarypanbsHble uncia
Ha KOOPJAMHATHOU
IPSAMOM.
CpaBHeHue,
OKpPYTJICHUE

HaTypaJIbHbIX YHCEIL.

Apudmernyeckue
JICUCTBUS

C HATypaJIbHBIMU
yrciiaMu. CBoiicTBa
HYJISL TIPU CJIOKEHUHN
Y YMHOKEHUHU,
CBOMCTBA €IUHUIIBI
[P YMHOXKEHUU.

HN300paxkaTh KOOPAUHATHYIO MPAMYIO, 0TMEYATh YKCIIa
TOYKaMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccaenoBath cBOliCcTBA HaTypalbHOTO psina, uncen 0 u 1
IIPU CIIOKEHUU U YMHOKECHUHU.

Hcnonb30BaTh NPaBUJIO OKPYTJIECHUS HATYPAIbHBIX YHCEIL.
BeinoHATH apudmMeTndecKue 1eicTBUs C HAaTypaJIbHBIMU
YUCTIaMU, BBIMUCJISTH 3HAUCHUS YUCIIOBBIX BhIPAKEHUN

co cKkoOKamu 1 6€3 CKOOOK.

3anuceIBaTh NPOU3BEACHNUE B BUJIEC CTCIICHU, YUTATh
CTEIEHH, UC0JIb30BAaTh TEPMHHOJIOTHIO (OCHOBAaHUE,
MOKA3aTeNb), BBIYMCAATH 3HAYEHHUS CTCTICHEN.
BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpaKEHUH, MpeaiaraTb 1 IPUMEHSTH IPHeMbl IPOBEPKH
BBIYHCJICHUN.

Hcnonb30BaTh NpU BHIYMCIECHUAX IEPEMECTUTEIIBHOE

Y COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS,
pacIpenenTeIbHOE CBOMCTBO YMHOKEHUS; GOPMYJIHPOBATH
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®denepanbHas pabouas nporpamma | MatemaTtuka. 59 kinacchl (0a30BbIl YPOBCHB)

ITepemecTuTensHOE
1 COUYETaTeJILHOS
CBOMCTBA CJI0KCHHUS
Y YMHOXKCHUS,
pacIpeaenTeabHOe
CBOMCTBO
YMHOKEHHS.
Jenurenn

Y KpaTHBIC YUCa,
pa3IoKEeHUE Yucia
Ha MHOYKUTEJIIH.
Jlenenue

c octatkoM. [IpocTeie
1 COCTaBHBIC YHCIIA.
[IpusHaku
JIETUMOCTH Ha 2, 5,
10, 3, 9.

CreneHp

C HATypaJbHbIM
MOKa3aTeJIEM.
YucnoBwle
BBIPKCHMUS;
MOPSAIOK IEMCTBUM.
PemeHue TeKCTOBBIX
3ajJa4 Ha BCe
apudmeTHIecKue

U IPUMEHATH MPaBUJIA TPEOOPa30BAHUS UUCIOBBIX
BBIpaKEHU HA OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUM.
HccneqoBarb 4UCIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATH

1 000CHOBBIBATH TMIIOTE3bI, (OPMYJIHPOBATH 00001IEHMSI
U BBIBOJBI I10 PE3YJIbTaTaM MPOBEICHHOTO UCCIIEI0BAHUS.
DopMyJTHPOBATH ONPeEAeJIeHHUs JEIUTENS U KPaTHOTO,
Ha3bIBATh JCIUTEIIM U KPAaTHBIE YKCIIA; PAcCliO3HABATH
IIPOCTBIE U COCTABHBIC YNCIIA; (POPMYJIUPOBATH

U PUMEHATH NPU3HAKM JETMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JI0KEHUS YHCIa HA TPOCTHIE
MHOKUTEIN; HAXOAUTh OCTATKH OT JICJICHUS U HEIIOJTHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 HaTypaJIbHBIX YHUCJIaX, MPUBOJAUTH MPUMeEPHI

Y KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHMS 1 OTPULIAHUS
BBICKA3bIBAHUI O CBOMCTBAX HATYPAJIbHBIX YHCE.
KoHcTpyupoBars MaTeMaTH4YeCKUE NPEIJI0KEHUS

C IIOMOUIBIO CBSI30K «U», KUIN», KECIH. . ., TO...».

PemiaTh TEKCTOBBIC 3a/1a4U apUPMETUIECKUM CITOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEX Y BEJIMUMHAMU (CKOPOCTh,
BpeMsl, pacCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepegopMyIMpoOBaTh YCIOBHE, H3BJIEKATh HEOOXOIUMbIC
JAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXK/y BEIIMUUHAMU,
CTPOMTH JIOTUYECKYIO LETIOYKY PACCYKACHUM.
MoaeaupoBaTh X0/ PELICHUS 33/1a4H C TOMOUIBIO PUCYHKA,
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JICHCTBHS,
Ha JIBIDKCHHUE
Y TIOKYTIKU

CXEMBI, TAOJIHIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHBIC PEIICHNUS,
3alUCH PELIEHUIN TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHUBaTh NOJy4YECHHBIN PE3YIIBTAT,
OCYILIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIA OTBET

Ha COOTBETCTBHUE YCJIOBHUIO, HAXOAUTH OLINOKH.

PemaTsp 3a1a41 ¢ MOMOILIBIO ITepedOopa BCEX BO3MOXKHBIX
BapUAHTOB.

3HAKOMUTBCS € HCTOPHEH Pa3BUTHSA apUPMETHKU

Harnsgnas recoMCTpHu-.
JIMHUM Ha IJIOCKOCTH

12

Touka, ipsimasi,
OTPE30K, JIyY.
Jlomanas.
N3mepenue miHbI
OTpE3Ka,
METPUYECKHUE
CJIMHUIIBI
WU3MEpPEHMUS IJIUHBI.

OKpyXHOCTb U KpYT.

[IpakTrueckas
pabota
«TocTpoenue y3opa
U3 OKPYKHOCTEW».
Yroan. [psamon,
OCTPBIH, TYIION

Y Pa3BEPHYTHIN
yribl. I3mepenue

Pacno3HaBaTh Ha yepTekKax, pUCYHKaxX, ONMCHIBATD,
UCIIOJIb3YS TEPMUHOJIOTHIO, U H300PaKaTh C TOMOILBIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K, JIyY,
YTOJL, JIOMaHy0, OKPYKHOCTb.

Pacno3naBathb, NpMBOAMTH NPUMEPHI OOBEKTOB PEATTLHOTO
MUpa, UMEIOIUX (POopMy U3YIEHHBIX (PUTYD, OLIEHUBATD UX
JIMHEWHBIE Pa3MEPBL.

HUcnoab30BaTh JIMHENKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUIS1 IOCTPOECHUS Y UBMEPEHHUS: M3MEPHATh JUIMHY OTPE3Ka,
BEJIMYUHY YTJIA; CTPOUTH OTPE30K 3aJaHHOU JUIUHBI, YTOJI,
3aJJaHHOW BEJIMYMHBI; OTKJIAAIBATH LIUPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPYKHOCTH 33JJaHHOTO PaJInyca.
N3006pakaTs KOHGUTYpAIIMKA TEOMETPUIECKUX (PUryp

13 OTPE3KOB, OKPY>KHOCTEM, UX YaCTEN HA HEJTMHOBAHHOU

U KJIeT4aToi Oymare; npeajiaraTb, OUChIBAThH U 00CYKIATh
CIoco0bl, AATOPUTMBI TOCTPOEHUS.

Pacno3HaBaTh 1 1300pakaTb HA HEJIMHOBAHHOU
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YTJIOB.
[IpakTrueckas
pabota
«Iloctpoenue
YTIIOB

Y KJIETYaTON Oymare npsiMoi, OCTPbIM, TYHIOM, pa3BEPHYTHIN
yTJIbl; CPABHUBATH YIJIBL.

Bop14ucjasTh 1IMHBI OTPE3KOB, IOMAHBIX.

IloHuMaThL M MCIIOJIBL30BAThH NIPH PELICHUH 32124
3aBMCHMOCTH MEXIY EMHULIAMHA METPUYECKON CHCTEMBI
Mep; 3HAKOMMTBCH C HEMETPUUECKUMH CUCTEMAMH MEp;
BBIPA’KATh JUIMHY B Pa3JIMYHbBIX €IMHNALIAX U3MEPEHUSI.
HccaenoBathb GUrypsl 1 KOHPUTypaLu, UCHOIb3YS

U pPOBBIE PeCypChbl

OOBIKHOBEHHBIE JIpOOH

48

HpoOs. [IpaBuibHbIE
Y HCTIIPABUIIbHBIC
npoou. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBuenue po0eii.
Cnoxenune

U BHIYUTAHHE
O0OBIKHOBEHHBIX
npobeit. CmenranHas
IpoOb. YMHOXKEHUE
U JICTICHHC
OOBIKHOBEHHBIX
npo0eii; B3aMMHO-
oOpaTHbIe Ipo0H.
Penrenune TeKCTOBBIX
3a/1a4, cojaepIKaIux
npobu. OCHOBHBIC

MopenaupoBaTh B rpaduyecKoil, mpeaMeTHoM Gopme,

C TOMOILbIO KOMITBIOTEPA MOHSTHS U CBOWCTBA, CBA3aHHBIE

¢ OOBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3aUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
NpeAIaraTb, 000CHOBBLIBATH U 00CYKIATh CIOCOOBI
yHOPSI0UYUBAHUS APOOECH.

N3006paxkaTh 00BIKHOBEHHBIE APOOU TOUKAMHU

Ha KOOPAWHATHOU NPSIMOM; MCIIOJIB30BATH KOOPAUHATHYIO
OpsIMYIO U1 CPaBHEHHUSI IpOOEH.

®opMyIMPOBaTh, 3aNIMCHIBATH C IOMOLIBLI0O 0YyKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIp0oOU; MCMOJIb30BATh OCHOBHOE
CBOMCTBO IpOoOH /ISl COKpAILIEHUs Ipo0ei U MpUBEICHHUS
Apodu K HOBOMY 3HaMEHATEIO.

IIpeacTraBasiTh CMEIIAHHYIO IPOOb B BUJIE HEMTPABUIILHOM

Y BBIJICTISTH 1EJIYI0 YacTh YMCIIa U3 HETPABUIILHOM IpOOu.
BbimoHaTs apugMeTnUecKue 1eCTBUS

C OOBIKHOBEHHBIMU APOOSIMU; IPUMEHATH CBOICTBA
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3a/1a4M Ha JPOoOH.
[TpumeHneHnue OykB
JUIS 3aIIACH
MaTEMaTHYECKUX
BBIPA)KCHUMN

Y NPEIIOKEHU N

apu(pMETUYECKUX JEHCTBUMN JIJIs pallMOHAIN3aI[u1
BBIYMCIICHUN.

BbINOJIHATH NPUKHUAKY M OLEHKY PE3YyJIbTaTa BHIYMCIICHHI;
NpeAIaraTb U MPUMEHATH IPHEMbI IPOBEPKH BEIYUCIICHUN.
IIpoBoauTh MCCIETOBAHUS CBOMCTB JIpo0OEi, OMUpPasCh

Ha YUCJIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 1po0sIX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUA U OTPULIAHUS BBICKA3bIBAHUM.

Pemath TEKCTOBBIE 3a7a4M, COJICPKAIINE IPOOHBIC TaHHBIE,
Y 33/1a44 Ha HAXO0KJICHUE YaCTH LEJIOr0 U LIEJIOTO MO €ro
YaCTH; BBISABJIATH UX CXOACTBA U Pa3IHYMSL.
MoaeaupoBaTh X0/ PELICHUS 331a4M C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIEI.

IIpuBoauTH, pa30UpPaTh, OLEHUBATDH PA3JINYHBIE PELICHUS,
3aIlMCH PELICHUM TEKCTOBBIX 33/1a4.

KpuTnuyecku oueHuBaTh MOJyYECHHBIN PE3YIIBTAT,
OCYIIECTBIIATH CAMOKOHTPOJIb, POBEPSISi OTBET

Ha COOTBETCTBHUE YCIOBHUIO, HAXOAUTH OIIMOKH.
3HAKOMUTBHCS ¢ HCTOPH e Pa3BUTUS apUPMETHKU

Harnsanas reomerpust.
MHOroyroJibHUKH

10

MHOroyrojabHUKHY.
YeTeIpexyrojibHUK,
IPSIMOYTOJIBHUK,
KBaJpar.
[IpakTnueckas

OnuchiBaTh, MCNOJb3YS TEPMUHOJIOTHIO, H300PAKATH

C MTOMOIIIbIO YEPTEKHBIX MHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauThL NpUMepbI 00BEKTOB PEATHHOTO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIBHUKA, IPSIMOYTOJIbHUKA, KBa/IpaTa,

23




®denepanbHas pabouas nporpamma | MatemaTtuka. 59 kinacchl (0a30BbIl YPOBCHB)

pabota
«IlocTpoenue
MPSIMOYTOJIbHUKA

C 33/IaHHBIMHU
CTOpPOHAMU

Ha HEJIMHOBAaHHOU
Oymarey.
TpeyroiapHUK.
[I;momane

U TIEPUMETP
PSIMOYTOJIBHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
NPSIMOYTOJIHUKOB,
€MHUIIBI
U3MEPEHUS
TJIOIIAIM.
[lepumerp
MHOT'OYT'OJIbHUKA

TPEYTOJIbHUKA, OLEHUBATh UX JIMHEHHBIE Pa3MEPHI.
BbIuMc/siTh: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IUIONIA/(b MPSIMOYTOJIbHUKA, KBaJpaTa.
HN300paxaTsb OCTpOYTONbHBIE, TPSIMOYTOJIBHBIC

Y TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEIMHOBAHHOM U KJIETYaTOM Oymare KBaJipaT

Y MPSIMOYTOJIBHUK C 3aIaHHBIMU JJIMHAMU CTOPOH.
HccaenoBarhb cBOiiCTBA NPSIMOYTOJIbHUKA, KBAJApaTa IIyTEM
AKCIIEpUMEHTA, HAOIIIOICHUSI, U3MEPEHHUSI, MOJICITUPOBAHUS;
CpaBHMBATh CBOMCTBA KBajpaTa U MpsIMOYTOJIbHHUKA.
KoncTpyunpoBath MaTeMaTHYeCKHE MPEAT0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBINY, «JTH000I.
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BRICKA3bIBAHUS

0 MHOTOYTOJIbHUKAX, IPUBOAUTH IPUMeEPbI

Y KOHTPIPHUMEPHI.

HUccnenoBaTth 3aBUCHUMOCTD IJIOMIAAN KBaApaTa OT JIUHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAAPATHOW CETKU JJ1s1 HOCTPOCHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK Ha KBAJIPaThI,
TPEYTOJIbHUKH; COCTABJSITH (QUTYPHI U3 KBAIPATOB

U TIPSIMOYTOJILHUKOB U HAXOAUTh UX TUIOIIA b, pa30UBaTh
¢Gburypsl Ha TPSIMOYTOJILHUKH U KBAIPAThl M HAXOJUThH UX
IIOIIAb.

BoipaxkaTh BeIUUYMHY IUIOMIAAN B PA3IUYHBIX €IMHUIAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEP, MOHUMATH

U MCNO0JIb30BaTh 3aBUCUMOCTH MEK/y METPHUUECKUMHU
€IUMHULIAMHU U3MEPEHUS TIJIOIIA/IN.
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3HAKOMHUTBHCS ¢ IPUMepPaMHU NPUMEHEeHUs TUIOIA N
Y NIEpUMETPA B IPAKTUYECKUX CUTYALIUSX.

Pemrars 3aga4u 13 peaabHON KU3HU, MPeAIararb

U 00CYKIaTh Pa3JIMYHbIE CIIOCOOBI PEIICHUS 3a/1a4

Jlecatuunbie 1podu

38

JlecaTruHas 3alucCh
npobeii. CpaBHEHHE
JECATUIHBIX
TpoOei.

JlenicTBUs

C ACCATUIHBIMH
IPOOSIMHU.
OkpyriieHne
JICCATUYHBIX
TpoOei.

Pemenne TekCTOBBIX
3a/1a4, CoAepKaIIiX
npoou. OCHOBHBIE
3a/1auu Ha ApooH

IIpencraBiasATh JeCATUUHYIO JPOOH B BUJI€ OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUUHBIC IPOOH,
NnpeaIaraTb, 000CHOBBIBATH U 00CY:KIAaTh CIIOCO0ObI
YIOPSIIOUMBAHUS JECATUYHBIX APOOEH.

HN3o00pakath necaTHUHbIC IPOOH TOYKAMH HAa KOOPAUHATHOM
IIPSMOM.

BoIABJIATH CX0ACTBA U PA3JIUYHSA [IPABIIT apUPMETHIECKUX
NEUCTBUN C HATYPAIbHBIMU YUCJIAMH U JICCATUYHBIMU
TpOoOSIMH, OOBICHITH UX.

BoinogHsTh apudmeTndeckue ASUCTBUS C IECATUIHBIMU
TpoOSIMU; BHIMOJHATH MPUKHAKY U OIEHKY pe3yibTaTa
BBIYMCIICHUM.

IIpumeHsATH CBOMCTBA apU(PMETUUYECKUX ICUCTBUM

JUJIS1 pallMOHATU3allA BEIYMCIICHUM.

IIpyMeHATH NPABUIIO OKPYIJIEHHUS JIECATUYHBIX ApOOEH.
IIpoBoauTH MCC/IEIOBAHUA CBOMCTB JICCITUIHBIX APOOCH,
ONMPAsICh HAa YUCJIOBBIE IKCIIEPUMEHTHI (B TOM UHCIIE

C IMOMOIIIBI0 KOMITBIOTEPA), BHIABUIATh FHIOTE3bI

U MPUBOJUTH X OOOCHOBAHUS.

Pacno3HaBaTh HCTUHHEBIC U JTOKHBIC BRICKA3bIBAHUS

0 Apo0SX, MPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUM.
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PemaTh TEKCTOBBIE 3a/1a4H, COJEPIKAIINE TPOOHBIE TaHHbIE,
Y Ha HAXOXJICHHWE YacCTH LEJI0r0 U LEJIOTo 110 €ro 4acTH;
BBISIBJISITh MX CXOACTBA U Pa3iu4usl.

MogaenupoBaTh X0/ pELICHN 33/1a41 C TOMOIIbIO PUCYHKA,
CXEMBbI, TAOJINLIBI.

IIpuBoauTh, pa30MpaTh, OLEHUBATH PA3IUYHBIE PEILICHNUS,
3allMCU PELICHUN TEKCTOBBIX 3aa4.

OnepupoBaTh JpOOHBIMYU YHCIIAMU B PEAJIbHBIX )KU3HEHHBIX
CUTYyaLUsX.

Kpuruyecku oueHUBATH [TOJTYyYECHHBIA PE3YJIbTAT,
OCYILECTBIIATH CAMOKOHTPOJIb, IIPOBEPSS OTBET

Ha COOTBETCTBHUE YCIOBHIO, HAXOIUTh OLITUOKH.
3HAKOMUTBCS ¢ MCTOPHUEH Pa3BUTHS apU(PMETUKU

Harnannas reometpus.
Tena u purypst
B [IPOCTPAHCTBE

MHOrorpaHHuKH.
N3o06paxkenue
MHOTOI'PaHHHKOB.
Monaenn
POCTPAHCTBEHHBIX
TeJl.
IIpssMOyTONBHBIN
napajuiesienumnes,
ky0. Pa3BepTku kyba
U napajJiesenunesaa.
[IpakTrueckas
paborta «Pa3BepTka
KyOay.

Pacno3HaBaTh Ha YepTe:Kax, pUCYHKAX, B OKPY:KaloleM
MMpe TPSIMOYTOJIbHBIN Mapaenenumnes, Kyo,
MHOTOI'PaHHUKH, ONTUCHIBATD, HCII0JIb3YS TEPMHUHOJIOTHIO,
OLICHNBATh JIMHEHHBIE pa3MephI.

IIpuBoauThL NprMepbI 00BEKTOB PEATBHOTO MUPA, UMEIOLINX
(opMy MHOTOIpaHHHKA, IPSIMOYTOJIBHOTO Napaljiesienunena,
KyOa.

N300paxkars ky0 Ha kieTyaToi Oymare.

HccnenoBathb cBoiicTBa Ky0a, MPsSMOYTrOJIbHOTO
napajuieJienunea, MHOrOrpaHHUKOB, UCIIOJIb3YSl MOJIEIIH.
Pacno3HaBaTh U 1300paxkaTh pa3BepTKH KyOa

U TapaJijiesienumnea.

MogaeanpoBarhb Ky0 1 napaienenunesa u3 OyMmaru u npoymux
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O6bem ky0a,
PSIMOYTOJIBHOTO
napaiesienumnena

MaTepraoB, 00bSICHATH CIOCO0 MOJICIIUPOBAHMS.
HaxoauTs n3MepeHus, BBIYUCASATH II0Ia]1b TOBEPXHOCTH;
00BbeM Ky0a, IpSIMOYTOJLHOTO TapaIJICIICIIHIIC IA;
HCCJIeA0BAaTh 3aBUCUMOCTBL 00beMa KyOa OT JJIMHBI €r0
pebpa, BBIIBUT'aTh U 000CHOBBLIBATH THIIOTE3Y.
Ha6aoaath ¥ IPOBOAMTH AHAJIOTHM MEXKY TOHATHIMHU
IJIOIAIA M 00beMa, IEpUMETPa U IIOIIAU IIOBEPXHOCTH.
Pacno3HaBaThb HCTHHHBIE U JI0)KHBIE BEICKA3bIBAHUS

0 MHOTOTpaHHUKAaX, IPUBOJAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOMTH BHICKA3bIBAHUSA 1 OTPUIIAHUS BHICKA3bIBAHUIA.
Pemathb 3a1a4u U3 peajibHOM KU3HU

[ToBTOpEHME U 0000IICHNE

10

[loBTOpEHME
OCHOBHBIX ITOHATUH
U METOJIOB Kypca

5 knacca,
000011IeH1IE 3HAHUH

BouIuMcisiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAIINX
HaTypaJibHbIE YHCIIa, OOBIKHOBEHHBIE U JECSITUUHBIE IPO0H,
BBINIOJIHATH IPE0OPA30BAHUS YHCET.

Bpi0upaTthb criocod cpaBHEHUS YU CEIl, BEIYUCICHUH,
NPUMEHSTh CBOMCTBA apu(PMETHUECKUX JACUCTBUI

JUISl pallMOHAIN3ALMY BEIYMCIICHUM.

OcymecTBJIATh CAMOKOHTPOJIb BBITIOJHIEMBIX 1EUCTBUN
Y CaMOIIPOBEPKY PE3YJIbTAaTa BBIYUCICHHN.

Pemats 3agaum U3 peaibHOW KNU3HU, IPUMEHATh
MaTeMaTH4YeCcKHe 3HAHUA U pENIEHU 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB.

Pemiate 3aga4m pasHbIMH CII0CO0AMH, CPABHUBATH CIIOCOOBI
peleHys 3a1a4k, BBIOUPATh PALMOHAJIBHBIN CIIOCO0

OBILEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

170
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6 KJIACC
HaumenoBanue pazznena |Komnuectso OcHoBHOE OCHOBHBIE BU/IbI IEATEILHOCTU 00yYarOIINUXCsl
(TemnI) Kypca 4acoB COJIEpKaHUE

HarypanbHblie uncna 30 Apudmernueckue BoinoyHaThL apudpMeTHUecKkre eMCTBUS C MHOTO3HAYHBIMU
JNEUCTBHUS HaTypaJbHbIMU YUCJIaMHU, HAXOAUTH 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIP@XEHUI O CKOOKaMHU U 6€3 CKOOOK; BBIYHUCIATH
HaTypaJbHBIMU 3HAYEeHMS BBIPAKEHUN, COAEPKAIIMX CTETICHU.
gucnamy. Uuciossle | BBINOJHATE NPUKUIAKY M OLEHKY 3HAYEHHUI YMCIOBBIX
BBIPAYKEHUS, BBIPAXEHUI, IPUMEHATH IPHUEMbI IPOBEPKH PE3YIIbTATA.
MOPSAOK JEHUCTBHM, Hcnonb30BaTh NPU BHIYUCICHUAX IIEPEMECTUTEIBHOE
UICIIOJI30BaHUE Y COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHMS,
ck000oK. OKpyTiieHHEe | PaCHpPENEIUTEIbHOE CBOMCTBO YMHOXEHUS OTHOCUTEIBHO
HATYpaJIbHBIX YUCEN. | CII0KEHHUS, CBOMCTBA apu(PMETHUECKHUX JAEHCTBUM.

Jlenurenu u KpaTHbIe
YHCJIa; HanOOJIbIITHI
001U AeUTeNh

Y HauMEHbIIEe
o0111ee KpaTHOE.
JlenumocTh CyMMBI
U TIPOU3BEICHUSI.
Jlenenne

C OCTaTKOM.
Pemenne TekcToBbIX
3aaa4

HccaenoBath 4ncioBbie 3aKOHOMEPHOCTH, TPOBOJUTH
YHUCJIOBBIE SKCTIEPUMEHTHI, BHIIBUTATh H 000CHOBBIBATH
TUIOTE3bI.

@opmMyMpPoOBaTh oNpeaeIeHusl JEIUTENS U KPaTHOTO,
HanOOIBIIEr0 OOIIEr0 NEIUTENSI 1 HAUMEHBIIETO OOIIEro
KpPaTHOTO, TPOCTOTO U COCTABHOTO YHCEIT; UCTIOJIb30BaTh 3TH
MOHATHS TIPH PEIICHUU 3a71a4.

IIpuMeHSATH AJIrOPUTMBbI BHIYUCIICHHS HAUOOJIBIIEr0 00I11EeT0
JENUTEIS 1 HAMMEHBIIIET0 00IIero KPaTHOTO JIBYX YHCe,
ANTOPHUTM Pa3JIOKCHHS YHCIIa Ha TIPOCTHIC MHOKUTEITH.
HccaenoBathb yciaoBus 1eTuMOCTH Ha 4 1 6.

HccaenoBarb, 00cyx1atTb, (OpMyIHPOBATH
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1 000CHOBBLIBATh BBIBOJ O YCTHOCTHU CYMMBI, IPOU3BCIACHUA:

JIBYX YETHBIX YHCEJI, IByX HEUETHBIX YHUCIIC, YETHOTO

Y HEYETHOTO YHCEJL.

HccaenoBath cBOMCTBA JICTUMOCTH CYMMBI U ITIPOU3BEACHUS
quCe.

IIpuBoAUTHL MpUMePHI YKCEN C 3aJJaHHBIMIA CBOMCTBAMH,
pacno3HaBaTh BepHbIe H HEBEPHbIE YTBEPKICHHSI

0 CBOMCTBAX YHCEII, ONPOBEPraTh HEBEPHBIC YTBEPIKICHUS

C TTIOMOIIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBaTh MaTeMaTHUYeCKHE MPeEIT0KEeHUsT

C TIOMOIIIBIO CBSI30K «HY, «HJIH», «ECHH. .., TO...».

Pemiath TEKCTOBBIC 3a]1a4H, BKIFOYAIOIIHNE IIOHITHUS
JIEITUMOCTH, apu(PMETHIECKUM CIIOCOOOM, UCITOIh30BaTh
nepedop BCeX BO3MOKHBIX BAPUAHTOB.

MoaeaupoBaTh X01 pelISHUS 3314l C TTOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoaUTH, pa3oupaTh, OLIEHUBATH PA3TUIHBIC PEIIICHMUS,
3aIIMCH PEIICHUN TEeKCTOBBIX 3a71a4.

KpuTnuyecku onieHUBAaTh MTOJTYICHHBINA pe3yIbTaT, HAXOIUTh
OIMMOKH, OCYIIECTBIIATH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnmsannas reomerpust.
[IpsimbIE HA TIIIOCKOCTH

[TeprieHnuKysIpHBIE
IpsIMBIE.
[TapamienbHbie
IpsIMBIE.
Paccrosanue mexny

Pacno3HaBaTh Ha yepTexkax, puCyHKax ciydyau B3aMMHOTO
PAacCIOJIOKEHUS ABYX MPSAMBIX.

N300paxkaTh ¢ IOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTOM OyMare J1Be nepeceKaroniuecs
psIMbIE, ABE MapajuielIbHbIE MPAMbBIE, CTPOUTH MPSMYIO,
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JIBYMsI TOUKaMH,

OT TOYKHU JI0 IIPSAMOM,
JUIMHA MapuIpyTa

Ha KBaJ[paTHOM CETKE

MEPIEHINKYISIPHYIO TaHHOM.

IIpuBoauTH NPUMeEPHI MAPATLIETBHOCTH

Y NIEPIICHIUKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIBHUKAX NEPIICHIUKYIISIPHBIC

Y TIapAJIJIEJIbHBIE CTOPOHBI.

MN300paxkaTh MHOTOYTOJIbHUKH C TApAJLJICIIbHBIMH,
NIEPIIEHAMKYJIAPHBIMUA CTOPOHAMU.

Haxoaurb paccTossHrE MEXAY ABYMs TOYKaMU, OT TOUYKH
110 IIPSAMOM, JUIMHY ITYTH Ha KBaJPAaTHOU CETKE, B TOM YHUCIIE
UCIIOJNB3Ysl IU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO 1po0H,
COKpaIteHue aApooeii.
CpaBHeHue

U yIIOPSITIOYMBAHUEC
Tpo0ei.
Jecsituunble 1poOu
U METpHYeCKas
cCUCTEMA MeD.
Apudmerndeckue
JICVUCTBUS

C OOBIKHOBEHHBIMU
U JICCITUYHBIMU
TPOOSIMH.
OTHOILICHHE.

CpaBHMBATB M YOPSI0YUBATH JPOOH, BLIOUPATH CIIOCOD
CpaBHEHHUS JPOOeH.

IIpeacraBasATh AecATUYHBIC APOOU B BUJE OOBIKHOBEHHBIX
Ipo0eii 1 OOBIKHOBEHHBIE B BUJIE JCCATUUHBIX, MCIOJIb30BATH
IKBUBAJIEHTHbIE NPeACTABJIEHHUs TPOOHBIX YUCEN MPU UX
CpPaBHEHUHU, [IPU BBIYMCIICHUSIX.

Hcnoan3oBaTh AecaTUUHbBIC TPOOH TP TPeoOpa3oBaHUU
BEJIMYUH B METPUUECKON CUCTEME MED.

BbIinoJHaTh apupmMeTnueckue AeicTBus

C OOBIKHOBEHHBIMH M JCCATHYHBIMH APOOSMHU.

BuruncjasaTh 3HaYCHNS BBIPAXKEHUH, COAEPKALLNX
OOBIKHOBEHHBIC U JIECATUYHbBIC TPOOU, BHITOTHATh
npeobpa3oBaHus 1pooOeii, BLIOMPATh COCO0, MPUMEHSTH
cBOMCTBA apuPpMETUUECKUX ACHCTBUM IS palliOHaTU3aI[IU
BBIYHCIICHUN.

CocTaBasiTh OTHOIICHUS ¥ TPONOPLIUH, HAXOAUTH

30




®denepanbHas pabouas nporpamma | MatemaTtuka. 59 kinacchl (0a30BbIl YPOBCHB)

JleneHue B JaHHOM
OTHOIIICHUHU.
Macmra0,
TIPOTTOPIIHS.
[TonsTHe nmporeHTa.
Beruucnenue
IIPOIICHTA

OT BEJIMYMHBI

Y BEJIMYMHBI 110 €€
IIPOILICHTY.

Pemrenne TeKCTOBBIX
3a/1a4, CoJIePIKaIInX
JPOOHU U MPOIEHTHI.
[IpakTrueckas
pabora «OTHOIICHUE
JUTMHBI OKPYKHOCTH
K €€ TUaMeTPy»

OTHOLIEHUE BEJIMYMH, ICJIUTh BEJIMYNHY B JAHHOM
OTHOIIICHUH.

HaxoanTh 3KkcnepuMeHTAIbHBIM IIyTeéM OTHOIICHHUE JJIMHbI
OKPYKHOCTH K €€ THaMeTpPy.

HNuTepnpernpoBaTh MacTad Kak OTHOIIEHHUE BEJINYMH,
HAXOAMUTh MacIITa0 MiiaHa, KapThl U BBIYUCIIATH PACCTOSHUA,
UCIIOJNb3ys MaclTao.

OO0BACHATH, YTO TAKOE MTPOLIEHT, YIIOTPEOISITH 000POTHI peun
CO CIIOBOM «IIPOILIEHT.

BroipazkaTh npoLEHTHI B APOOSIX U IPOOH B IPOIIEHTAX,
OTHOLIEHUE JIBYX BEJITUYHUH B MPOLEHTaX.

Bb14ucjasATh NPOIEHT OT YKCIIa U YUCIIO 110 €r0 MPOLEHTY.
OkpyrisTh 1poOH ¥ NPOLEHTHI, HAXOAUTb TPUOTUKEHUS
qucell.

Pematsb 3a1a4u Ha 4acTH, TPOLIEHTHI, IPOTIOPIUH,

Ha HaXOXJeHue ApoOu (MPOIEHTA) OT BETUYUHBI U BETUYUHBI
o ee Apoou (TIPOLIeHTY), ApoOH (ITPoIIeHTa), KOTOPHIH
COCTAaBJISIET OJ[HA BEJIMYHUHA OT IPYTOil.

IIpuBoauThH, pa3dupath, OLEHUBATH PA3JIMYHBIEC PEILICHUS,
3alMCH PELIEHUI TEKCTOBBIX 3a/1a4.

N3BaexaTs nHGoOpMaIUIO U3 TaOIHI] U TUATPAMM,
UHTEPIPETUPOBATH TAOJUYHBIC TAHHBIC, ONIPEICISATh
HanOOJIbIIEE U HAUMEHbIIIEE U3 MTPEICTABICHHbBIX JAHHBIX

Harnsanas reomerpust.
Cummetpust

OceBast cummeTpusl.
LenTpanbHas

Pacno3HaBaTh Ha yepTekax U U300paKeHUSIX, H300PaKaATh
OT PYKH, CTPOMTH C TOMOILbIO MHCTPYMEHTOB QUTYPY

31




®denepanbHas pabouas nporpamma | MatemaTtuka. 59 kinacchl (0a30BbIl YPOBCHB)

CUMMETPHUSL.
[TocTpoenue
CUMMETPUYHBIX
dburyp.
[IpakTrueckas
paborta «OceBast
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

(OTpe30K, JTOMaHy10, TPEYTOJIbHUK, IPSIMOYTOJIHUK,
OKPY’KHOCTb), CHMMETPUYHYIO JAaHHON OTHOCUTEIILHO
MIPSIMOU, TOYKH.

HaxoauTe npuMepbl CHMMETPHUH B OKPYKAKOLIEM MHUPE.
MopaenaupoBath U3 6ymaru a8e GUrypbl, CAMMETPUIHbBIC
OTHOCHUTEJIBHO IPSIMON; KOHCTPYHPOBATH T€OMETPUYECKUE
KOH(UTYpaluy, UCHOIb3YsI CBOUCTBO CUMMETPHUH, B TOM
YHCIIE C IOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath CBOMCTBA N3YYEHHBIX (DUTYP, CBSI3aHHBIE

C CUMMETpPHEH, UCIIOJIB3YA 3KCIIEPUMEHT, HAOIIOIEHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATD, ONIPOBEPraTh C MIOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJCHUS O CAMMETPUH PUTYD

Bripaxenus ¢ OykBamu

[Tpumenenuie OyxB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPA)KCHUIN

Y IIPEJIOKEHUH.
bykBeHHbIE
BBIPAKCHUS

Y YUCJIOBBIE
MIOJICTAHOBKH.
byksennsie
pPaBEHCTBa,
HaXOXKJICHUE

Hcnoan3oBath 0yKBbI 111 0003HAYEHUS YHUCET, TPU 3AMKUCH
MaTeMaTUYeCKUX YTBEPKIEHUH, COCTaBIATh OYKBEHHbBIE
BBIPAKEHUS 110 YCIOBUIO 33/1aUU.

HcciienoBaTh HECTIOXKHBIE YACIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JIJIS1 MX 3aIUCH.

BbruncasaTs yucioBoe 3HaueHHe OyKBEHHOTO BbIPaXKEHHUSI
pU 33JaHHBIX 3HAYEHUSAX OYKB.

3anuceiBaTh (OPMYJIBI: IEPUMETPA U TIOMIAIN
IPsIMOYTOJIbHUKA, KBaIpaTa; JIMHBI OKPY>KHOCTH, IJIOILATU
KpPYTa; BBINOJHATH BHIYUCJIEHHUS 110 3TUM (HopMyiam.
CocTaBasath GopMyJibl, BIpaXXaOIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
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HEU3BECTHOT'O KOJIMYECTBO, CTOMMOCTh; POU3BOUTEIHHOCTD, BpeMsl, 00beM
KOMIIOHEHTA. PabOThI; BHITIOJHATH BEIYUCIICHUS 110 ATUM (opMyiam.
dopmyIbl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu(PMETHIECKOTO
JIEUCTBUA
Harnsinnast reometpusi. 14 UeThIpexyroyibHUK, N3o00pakaTh Ha HETMHOBAHHOM U KJIeTYaTOM Oymare
Durypsl Ha MIIOCKOCTH IPUMEPHI C UCIOJIb30BaHUEM YEPTEHKHBIX UHCTPYMEHTOB
YETHIPEXYTOBHUKOB. | YETBIPEXYTOJIbHUKHU C 33/IaHHBIMU CBOMCTBAMH:
[IpssMOyTroibHUK, C MapaJJICIbHBIMU, NIEPIICHAUKYJISIPHBIMA, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroHaJieH.
N3smepenue yrios.
Bunnr
TPEYTOJIbHUKOB.
[Tepumetp
MHOTOYTOJIbHHUKA.
[Tnomans Gurypsi.
dopmyiibl
nepuMeTpa

U TUIOIIAIN
IPSMOYTOJIbHUKA.
[Tpubnmxennoe

H3MEpEHHeE IOIA N

duryp.
[IpakTnueckas

CTOpOHAMHU, IPSIMBIMU yTJIaMH U JIp., pPABHOOEAPEHHBIN
TPEYTOJIbHUK.

IIpensararsb 1 00CyKAATH CIIOCOOBI, AJITOPUTMbI
ITOCTPOEHUS.

HccnenoBartp, UConb3ys SKCIIEPUMEHT, HAOJIOIEHUE,
MOJENUPOBAHUE, CBOMCTBA NPSIMOYTOJIbHUKA, KBaApaTa,
pa30buBaTh Ha TPEYTOJIbHUKHU.

O00CHOBBIBATD, ONIPOBEPTATH C TOMOIIBIO KOHTPIPUMEPOB
YTBEPKJECHUS O NPSIMOYIOJIbHUKE, KBAApaTe, PpAClO3HABATH
BEPHBIC U HEBEPHBIE YTBEPKACHUS.

N3mepaATh M CTPOUTH C TOMOLIBIO TPAHCIIOPTHPA YTJIbL,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
PacCIoO3HABATh OCTPHIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBaTthb, H300pakaTh OCTPOYTOJIbHBIN,
OPSIMOYTOJIbHBIH, TYTIOYTOJIbHBIHN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHHUN TPEYTOJIBHUKH.

Bb1uncasiTh epuMeTp MHOTOYTOJIbHUKA, TUIOIIA/b
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pabora «Ilnomans
Kpyra»

MHOTOYTOJIbHUKA pa30MEHUEM Ha MPSMOYTOJILHUKH,

Ha paBHBIC (PUTYPHI, UCIIOIH30BATH METPUUCCKUE €AMHUITBI
U3MEpPEHUS JIJTMHBI U TIJIOIAH.

Hcnoab3oBath NpudIM:KeHHOE U3MepPeHue JJIMH

Y IJI0MIA/IeH Ha KIIeT4yaTol Oymare, NpuOInAKEHHOE
U3MEpEHUE JUTMHBI OKPYKHOCTH, IJIOIIAIA KpyTa

IlooXuTenbHbBIE
Y OTpUIIATEIbHBIC YUCIIA

40

Llenbie yucna.
Monayne yucia,
reoMeTpruyecKas
WMHTEpIIpETaIN
MoyJist. HucnmoBbie
MIPOMEKYTKHU.
[lonoxurenbHbIE

Y OTPULIATEIbHBIC
yucna. CpaBHEHUE
MTOJIOKUTEIIBHBIX

U OTpUIIATEIbHBIX
YHCEJI.
Apudmerndeckue
JICUCTBUS

C TIOJIOKUTEJIbHBIMU
U OTpHUIATEIbHBIMU
YUCTIAMU.

Pemenne TekCTOBBIX
3a71a4

IIpuBOAUTH NPpUMeEPbI HCTIOJIB30BAHUS B PEATBHON KU3HU
ITOJIOKUTENIBHBIX U OTPULIATENBHBIX YHCEIL.

MN300paxkaTth LEIbIe YUCIIA, TIOJOKUTEIBHBIE

Y OTPULATEIBHBIE YUCIIA TOYKAMU HA YUCIOBOU MPSIMO,
HCIO0JIb30BAaTh YNCIIOBYIO MPAMYIO JUIsI CDABHEHHS YHCEN.
IIpuMeHATH NpaBUJIa CPABHEHNUS, YIIOPAA0YMBATD LIEJIbIC
YUCJIa; HAXOAUTh MOAYJIb YUCJIA.

DopMyJTHPOBATH IPABMUJIA BBIUNCIICHHUS C ITOJIOKUTEIbHBIMU
Y OTPULIATEIBHBIMU YUCIaMU, HAXOAUTH 3HAYCHUA
YUCJIOBBIX BBIPAKECHHM, COAEPKALIUX NEUCTBUS

C ITOJIOKUTENBHBIMU U OTPULIATEIIHBIMHA YU CIIAMU.
IIprMeHATH CBOICTBA CIIOKEHUS U YMHOKECHUS

JUTsl peoOpa3oBaHusl CYMM U MPOU3BEICHUN
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[IpencrapiieHne TaHHBIX

[IpsimoyrosibHas
cucTeMa KOOpAUHaT
Ha IJIOCKOCTH.
Koopaunate! Toukn
Ha IJIOCKOCTH,
abcrucca

U OpJIMHATA.
Cronbuatsie

U KpYTOBBIE
JUarpaMMmBl.
[IpakTrueckas
pabota «Iloctpoenue
TarpaMm».
Pemienune TekCcTOBBIX
3aj1a4, CoAepKaInx
JAaHHBIE,
MPEICTABJICHHbBIC

B TaOJIMIIax

U Ha JuarpaMmmax

OO0BSICHATH M WWJIIOCTPUPOBATH MOHATHE IIPIMOYTOJIbHOMN
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BaTh
TEPMUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOU MIIOCKOCTH
TOYKHU ¥ (UTYPHI 110 33JJaHHBIM KOOPAUHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

YurtaTh cTOI0YATHIC U KPYTOBBIC JUATPAMMEI;
HHTEPNPEeTHPOBATH JIAHHBIC; CTPOUTH CTOJI0UATHIC
JarpaMMBl.

HUcnoab3oBars HHGOPMALHUIO, IIPE/ICTABICHHYIO

B TaOJIMIaX, HA JUarpaMMax JijIsl pEIICHUs TEKCTOBBIX 3a]1a4
Y 3a1a4 U3 PEAIbHOM KU3HU

Harnsgnas reomerpus.
@urypsl B IpOCTPAHCTBE

IIpssMOyTONBHBIN
napasiesienumne],
KyO, mpu3ma,
nUpaMuia, KOHYC,
VIHHID, TIap

u cepa.
N3ob6pakenune

Pacno3HaBaTh Ha 4yepTE)KaAX, PUCYHKAX, ONMUCHIBATH
nupamMuay, Npu3My, HUJIKHIP, KOHYC, I1ap, H300pakaTh X
OT pyKH, MOIeJTUPOBATH U3 OyMaru, MiacTUINHA, TIPOBOJIOKU
v JIp.

IIpuBoanTHL NPpUMepPbI 00BHEKTOB OKPYKAIOIIET0 MUPA,
UMEIONINX (OPMbI Ha3BaHHBIX TEIl.

Hcnosib30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpO, TpaHb,
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IPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BepTOK
MHOTOTPaHHHUKOB,
IUAJUHPA U KOHYCA.
[IpakTnueckas
pabota «Coznanue
MOJENEN
IPOCTPAHCTBEHHBIX
buryp».

ITonstne o6bEMA;
€IMHUIIBI U3MEPEHUS
o0bema. O0bem
PSIMOYTOJIBHOTO
napajuleNenunena,
Ky0a, popmyiibl
o0Bpema

OCHOBAHHE, BBICOTA, PAUYC U IUAMETP, pa3BEPTKA.
N3yuarTp, HCHIONB3Ys 3KCIEPUMEHT, HAOJIOIEHNE, U3MEPEHHE,
MOJICJINPOBAHUE, B TOM YHUCIJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBISIBJATH CX0ACTBA

U Pa3JIMY U MEXAY MUPAMUION U IPU3MOU; MEKTY
UUAJIUHAPOM, KOHYCOM U IIApOM.

Pacno3HaBaTh pa3BepTKU napaienenumneaa, Kyoa, npusmsl,
MUpaMubl, KOHyCa, HWJINHIPA; KOHCTPYHPOBATH JIaHHbIE
Tea U3 Pa3BEepPTOK, CO3/1aBaTh UX MOJACIIH.

Co3naBath MoJeJIM IPOCTPAHCTBEHHBIX (hUTyp (13 Oymary,
IIPOBOJIOKH, TUTACTUJIMHA U JIp.)

N3mepsaTs Ha MoJeIsSIX: JJIMHBI peOep MHOTOI'PaHHUKOB,
JaMeTp IIapa.

BeiBoauth popmysry o0beMa NpsMOyroabHOTO
napajuienenuneaa.

Boruncasars no gpopmysiaMm: 00beM NpIMOYTOIbHOTO
napasuienenunena, Kyoa; UCroyib30BaTh €AMHULIBI U3MEPEHMUS
00beMa; BBIYUCIAATH O0BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
napajijiesIenuneoB; pemaTh 3242494 C PEalIbHBIMU JTAHHBIMU

[ToBTOpEeHME, 0000ITICHHE,
CHCTEMATH3aLUs

20

IToBTOpEHue
OCHOBHBIX ITOHATHH
Y METOJIOB KYPCOB
5 u 6 KJ1accoB,
000011IcHIE

BouruncjasaTh 3HaYCHNs BBIPAXKEHUH, COAEPKALLNX
HaTypaJbHBIE, LIEJIbIE, IOJOKUTEIBHBIE U OTPHULIATEIIbHBIE
qiclia, 0OOBIKHOBEHHBIE U JIECTHUHBIE APOOH, BHITIOJIHATH
npeoOpa3oBaHUs YUCEIT U BHIPAKESHUM.

Bri0upath cnocod cpaBHEHUS YUCEN, BHIYMCIICHHUIA,
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U CUCTEMAaTHU3AIN
3HAHUU

NPUMEHATH CBOICTBA apU(PMETHUCCKUX JCHCTBHIA

JUISL palliOHAIM3alMU BEIYMCIICHUN.

PemaTe 3aga4u U3 peasIbHOM KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHe 3HAHUA JUIs PELICHUs 3a/1a49 U3 IPYTUX
IIPEIMETOB.

PemaTe 3a1a4n pa3HbIMH C1IOCO0aMHU, CPABHUBATD,
BbIOHPATH CIIOCO0OBI PEIICHUS 3aa4H.

OcymecTBJIATh CAMOKOHTPOJIb BBIIOJIHIEMBIX 1EMCTBAN
Y CaMOIIPOBEPKY Pe3yJIbTAaTa BEIYUCICHUN

OBILEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

170

37




®denepanbHas pabouas nporpamMma | Matemaruka. 5-9 kiaccel (0a30BbIH YPOBCHB)

OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

Anrebpa sSBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETO 0Opa3OBaHMUS:
OHa oOecleunBaeT H3yYeHHE JPYTUX ITUCHUIUIUNH, KaK €CTECTBEHHO-HAy4dHOTO, TakK
¥ TYMaHUTapHOTO IUKJIOB, €€ OCBOEHHE HEOOXO0IUMO JIJIs MPOAOJKEHHSI 00pa30BaHUs U
B IIOBCEJHEBHON >KM3HM. Pa3zBuThe y o0OydYaronuxcsi Hay4HBIX IPEACTaBICHUM O
MPOUCXOXKIEHUH M CYIIHOCTH aireOpandecKux aOcTpakiui, Crocode OTpakKeHUs
MaTeMaTH4YECKOM HAayKOW SBJIGHHMH U TMPOIECCOB B MPUPOJIC M OOIIECTBE, POJHU
MaTeMaTHYECKOr0 MOJCIMPOBAHUS B HAyYHOM IMO3HAHUMU M B MPAKTHKE CIIOCOOCTBYET
(hopMHUPOBAHUIO HAYYHOT'O MHPOBO33PEHHUS] U KaueCTB MBIIIJICHUS, HEOOXOIUMBIX JIJIst
ajanTalui B COBpeMEHHOM ItdpoBoM oOmiectBe. M3yuenue anreOpsl oOecrieunBacT
pa3BUTHE yMeHUS HaOI0naTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU
JEHUCTBUSL W BBIBOJABI, (OpPMYJIHpPOBaTh yTBepxkaeHus. OcCBoeHHE Kypca aureOpsl
obecrieynBaeT pa3BUTHE JIOTHYECKOTO MBIIIJICHUS OOYYarOIIMXCS: OHHM HCHOJb3YIOT
JNEIyKTUBHBIE W WMHAYKTUBHBIC pacCYXKIEHHs, 0O000IeHne ¢ KOHKPETHU3AIUIO,
a0bcTparupoBanue u aHajgoruro. O0ydeHue anredpe npeanosaraeT 3HaYUTEIbHbIN 00beM
CaMOCTOSITeIIbHON ACATEILHOCTH O00YYaIoIIMXCsl, IIOATOMY CaMOCTOSITEIBHOE pelleHUe
3a/1a4 SIBJISIETCS peanu3alel 1eaTeIbHOCTHOTO TIPUHITUIIA 00yUeHHUS.

B crpykrype mporpammbl yuyeOHOro Kypca «Anredpa» Ijii OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKaTeIbHO-METOJANYECKUE JTUHUU:
«Hucna u BeIUUCIEHUSD», « AITeOpanyecKue BEIPAKCHUS, « Y paBHEHUSI U HEPABCHCTBAY,
«OyHkmum». Kaxmas U3 3Tux comaepKareabHO-METOANYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET M3YyUYEHHUS Kypca, B3aUMOJICMCTBYS C IPYyTMMU €ro JUHUsIMU. B
X0JIe MU3yYCHHS y4eOHOro Kypca OOYy4YaroIIMMCs MPUXOJUTCS JIOTHYSCKH PaCCyk IaTh,
HCMOJIb30BaTh TEOPETHUKO-MHOXXECTBEHHBIN SI3bIK. B CBA3U C 3TUM B IIporpamMmy
y4eOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MPEJCTABICHHBIC
BO BCEX OCHOBHBIX pa3zJieiaX MaTeMaTHYeCKOro oOpa3oBaHUS M CIOCOOCTBYIOIINE
OBJQJCHUIO OOYYalOIIUMHUCSI OCHOB YHHMBEPCAJbHOIO MAaTEMAaTHYECKOrO  s3bIKA.
ConepxaTeaIbHON U CTPYKTYPHOH 0COOCHHOCTBIO YUeOHOTO Kypca «Airedpay sBisercs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JUHUU «YHCIa U BBIUMCIICHUS» CIY>KUT OCHOBOM IJI TaJIbHEUIIIETO
M3Y4YCHUSI MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIOMIMXCS JIOTHYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO YMEHHUS TIOJIB30BAThCA QJITOPUTMAMH, a TakKkKe
MIPUOOPETCHUIO TPAKTHYCCKUX HABBIKOB, HEOOXOIWMBIX JJII ITOBCEIHCBHOM >KH3HHU.
Pa3BuTre TOHATHS O 4YHCIIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs CBSI3aHO
C palMOHAJIBHBIMA W HPPAMOHAIBHBIMH YHUCIaAMH, (OPMHUPOBAHUEM IIPEIACTABICHUN
O JCUCTBUTEIIBHOM 4YHCJIC. 3aBepIIEHHE OCBOCHHMS 4YHCIOBOM JIMHUM OTHECEHO
K cpefiHeMY 0011IeMy 00pa30BaHHUIO.
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ConepxaHue NByX anreOpanyeckux JMHUA — «AJredpanueckue BbIPAKEHUSD)
U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOydaroUuxcs
MaTEMaTUYECKOTO arnmapara, He0OX0AUMOTO JJIs pEIIeHUs 3a7a4 MaTEMaTUKU, CMEKHBIX
NPEeIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a/ady. Ha ypoBHE OCHOBHOrO 0O0IIEro
oOpa3oBaHus y4eOHbII MaTepuas rpyniupyeTcss BOKPYT PallMOHAIbHBIX BBIPAKEHUU.
Anrebpa JEMOHCTpPUpPYET 3HAYCHUE MATEMaTUKU KakK s3blKa Il  [MOCTPOCHUSA
MaTeMaTHYECKUX MOJeIIeH, ONUCaHUs MPOLIECCOB U SIBJICHUI peanbHOro Mupa. B 3agaun
oOyueHus anredpe BXOIAT TaKKe AajdbHeIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIIICHHUS,
HE0OXOUMOTr0, B YaCTHOCTH, JJII OCBOCHUSA Kypca HH(POPMATHKH, U OBJAJCHUE
HaBbIKAMHM  JIEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOJIBHBIX  (OpM
CHOCOOCTBYET pa3BUTHIO BOOOPaKEHUS, CHOCOOHOCTEH K MaTeMaTHY€CKOMY TBOPUECTBY.
Conepxkanue (PyHKIMOHATBHO-TpaUUECKOW JIMHUM HAIEIEHO Ha MOJIy4YeHHE
oOyJaronMMuUCs 3HaHUM O (PYHKUMAX KAaK BAKHEWUIIEH MaTeMaTHYECKOW MOJENH
JUIST OMUCAHMSI W HWCCIENOBAaHUS Pa3sHOOOPA3HBIX MPOIECCOB M SBICHUN B MPHPOJE
u oOmectBe. M3yueHue maTepuaia CliocoOCTBYET pa3BUTHIO Y 00yHarOIIUXCSl YMEHHUS
UCTIOJIb30BATh PA3INYHBIC BHIPA3UTEIHHBIC CPEJCTBA S3bIKA MATEMATUKH — CIIOBECHBIE,
CHUMBOJIMYECKHUE, TpauyecKkue, BHOCUT BKJIaa B GOPMUPOBAHUE MPEICTABICHUN O POJIU
MaTEMaTHKHU B PA3BUTUH [IUBIIIU3AIMH U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 79 Kilaccax u3ydaercsl y4eOHbl Kypc «Anredpay,
KOTOpBIM  BKJIIOYAET CIEAYIOIIME OCHOBHBIE pasneisl conepkanus: «Yucna
U BBIUUCICHUS», «ANreOpanueckue BBIPAKEHUS», «YPAaBHEHUS U HEPaBEHCTBAy,
«DyHKIHW.

OOmiee 4YUCIO YacoB, PEKOMEHIOBAaHHBIX JUIi H3Yy4eHHUs Y4eOHOro Kypca
«Anrebpa», — 306 gacoB: B 7 kiacce — 102 gaca (3 waca B Henmeno), B 8 kiacce —
102 gaca (3 yaca B Hezenio), B 9 kimacce — 102 yaca (3 gaca B Hezelo).

COAEPXAHUE OBYYEHUA

7 KIIACC
Yuciia 1 BbIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U JECATUUHBIE, IEPEXO OT OAHOU (POPMBI 3amucH poOei K
npyroi. IloHATHE palMOHAIBPHOIO YHCIA, 3alUCh, CPAaBHEHHE, YHOPSAIOYMBAHUE
palMoHaNIbHBIX uHncel. ApupMeTHYEeCKHe JAEUCTBUS C palMOHAJIbHBIMU YHCIIAMHU.
Pemenue 3aay u3 peaibHON MPaKTUKKU HA YaCTH, Ha IPOOU.

CreneHb ¢ HaTypaJlbHbIM TIOKa3aTeJIeM: ONpEeNeNieHne, MpeoOpa3oBaHUe
BBIPKEHUII HAa OCHOBE ONPEIENCHHUA, 3amuch OonblIuX uucend. [IpomeHTsl, 3amuch
MPOLEHTOB B BHJE ApoOU W ApoOM B BHUIE MPOLEHTOB. TpH OCHOBHBIC 3aJaud Ha
IIPOLICHTHI, PELIEHUE 3a]1a4 U3 PEATbHON IPAKTUKH.

[IpuMeHeHre MPU3HAKOB JIETUMOCTH, Pa3IOKEHUE HAa MHOMXUTEIM HATypajbHBIX
YHCell.

PeanbHble 3aBUCUMOCTH, B TOM YKCJIE pAMasi U oOpaTHasi MPONOPIMOHATBHOCTH.
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Aure0OpanyecKue BbIPaKeHUS

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUA C IepeMeHHOM. JlomycTtnmbie
3Ha4YCHUs nNepeMeHHbIX. [IpencraBieHUE 3aBUCMMOCTH MEXKIY BEIWYMHAMU B BHJIE
¢opmyibl. Beruncnenus no ¢opmynaMm. Ilpeobpa3oBaHue OyKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUs, IIpaBUiIa MpeoOpa30BaHUsl CYMM U MPOU3BEICHMUI,
IpaBUJIa PACKPBITHS CKOOOK U MPUBEIECHUS TOTOOHBIX CIaraeMbiX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnHounensl u MHOrowieHsl. CreneHb MHOrowieHa. ClOKEHUE, BBIYMTAHMUE,
YMHOKE€HHE MHOro4jaeHOB. DOpMyJibl COKpPAIIEHHOIO YMHOXKEHHS: KBagpaT CYMMBI
U KBagpar pasHocTd. PopMmyna pa3HOCTH KBaJapaToB. Pa3iiokeHWEe MHOIOYJIEHOB Ha
MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUWs, MpaBWiIa MNpeoOpa3oBaHUS  ypaBHEHUS,
PABHOCWJIBHOCTb YPaBHEHUM.

JInHelHOE ypaBHEHHE C OTHOU ITIEPEMEHHON, YUCIIO KOPHEW JIMHEWHOTO YPaBHEHUS,
pelieHne JIMHENHBIX ypaBHEHWW. (COCTaBIIEHHE YpABHEHHMM IO YCIOBHUIO 3aJIayu.
Pemenne TekCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.

JIuneitHoe ypaBHEHHME C JBYMs NEpeMEHHbIMH U ero rpaduk. Cucrema IBYyX
JMHENHBIX YPaBHEHUH C IBYMs IEpEeMEHHBbIMH. PelieHre cucteM ypaBHEHUN CiocoOoM
ITOACTAaHOBKU. [[puMepsI peneHns: TEKCTOBBIX 3a/1a4 € IIOMOIIBI0 CUCTEM YPABHEHH.

DYyHKIUA

Koopaunara Touku Ha npsiMoit. UucnoBele MpoMeXyTKU. PaccTosiHrE MEXK Iy IBYMS
TOYKaMU KOOPJAVUHATHOU MPSIMOM.

[IpssmoyrosbHas cuctema koopaunat, ocu OX u Oy. AGcicca U opArHATA TOUYKU
Ha KOOpAWHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3amaHHbIX Gopmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTei. [lonstue dynknuu. ['paduk Pynkmuu. CpolicTBa
bynakuii. Jluneitnas ¢ynkuus, ee rpaduk. I'padux dynkmum y = |x|. I'padudeckoe
pEeLIEHNE TMHEWHBIX YPABHEHUM M CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC
Yuciia 1 BbIYUCICHUSA

KBagpatserit kopeHs u3 uucnia. [lonsarue 06 upparmonaibHOM yucie. [lecatuunbie
MpUOJIMIKEHUST UppalMoOHaNbHBIX uuced. CBoilcTBa apudMETHUeCKHX KBaJpaTHBIX
KOpHEH U UX MPUMEHEHHUE K MPe0OpPa30BAHUIO YHNCIOBBIX BBIPAKEHUN W BHIYMCIICHUSM.
JlericTBUTENIBHBIC YHCIIA.

Crenenb c LeNbIM MOKa3aTeleM U ee cBoricTBa. CTaHaapTHAs 3aMKUCh YHUCTA.

AJiredpanyecKkue BbIPpaKeHU s
KBangpaTHbIi TpexXwieH, pa3joXKeHUE KBAJPATHOTO TPEXWICHA Ha MHOXXHUTEIIH.
Anrebpaundeckas 1po6s. OCHOBHOE CBOMCTBO anredpandeckoil npodu. Cioxenue,
BBIYMTAHKE, YMHOXKCHUE, JIeJICHUE alreOpandeckux apodeii. ParoHanbHbIC BRIpaKEHUS
U uX npeoOpa3oBaHUeE.
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YpaBHeHUS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEW KBaJpaTHOrO ypaBHEHHUs. Teopema
Buera. Pemienne ypaBHEHUN, CBOASAIIMXCS K JIMHEMHBIM U KBaapaTHbIM. [Ipocrelimmue
IpOOHO-pallMOHANIbHBIE YPABHEHUS.

I'paduueckass uHTEpHpeTanuss ypaBHEHHM C JABYMsS TMEPEMEHHBIMU U CHCTEM
JMHEWHBIX YPABHEHUH C IBYMsI IEpEMEHHBIMU. [[prMepsI pelieHust CUCTEM HETUHEHHBIX
YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpandeckum crocoOoMm.

HucnoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOUN nepeMeHHOW. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DyHKUMHA

[Tonsitne pynknuu. OOnacTh onpenesneHuss U MHOXKECTBO 3HAUYCHHH (DYHKIUU.
CnocoObl 3a1anus PyHKIHM.

I'padux dynkuuu. Utenue cBoicTB QpyHKIuu 1o ee rpaduky. [Ipumepst rpaduxos
GyHKIU, OTpaXKaroNX peabHbIC MPOIIECCHI.

OyHKIMH, ONMUCHIBAIOIINE TPAMYIO U OOPATHYIO MPOTIOPIIMOHATBHBIE 3aBUCUMOCTH,
nx rpaduxn. yukmun Y = X%,y = X°, Y =V, y=|X|. [paduueckoe pemrerue ypaBHeHHi
Y CHCTEM YpPaBHEHUMU.

9 KJIACC
Yuciia 1 BbIYUCICHUSA

PanmonaneHple 4YKcla, WppalMOHAIBHBIE YKCIA, KOHEUHbIE M OECKOHEUYHBIE
JeCATUYHbIE TpoOU. MHOXKECTBO JEHCTBUTENBHBIX YMCEN, I€UCTBUTENIbHBIEC YUCIIA KaK
OecKOHEUYHbIE JAecATUYHbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JECHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSMOU.

CpaBHeHUE TIEHCTBUTEIBHBIX YHCEN, apU(METHUECKUE NEHCTBUSA C IEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepsl  OOBEKTOB  OKPYKAIOIIET0 MHUpa, JJIMTENBHOCTh MPOLECCOB B
OKPY’KAIOIIEM MUPE.

[TpuOnmxkeHHOe 3HAYEHUE BETUYMHBI, TOYHOCTb NpuoOImxkeHus. OKpyrieHue
yucell. [Ipuknaka v oueHka pe3yiabTaToB BEIYMCICHUMH.

YpaBHeHUA ¥ HEPaBeHCTBA
JlunentHoe ypaBHeHue. PelmieHne ypaBHEHMM, CBOIAIIMXCA K JIMHEWHBIM.
KBanparnoe ypaBHeHue. PemieHune ypaBHEHHH, CBOIAIIMXCS K KBaJApPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHUNW TPETbEU U 4YETBEPTOU
CTETICHEHN Pa3JI0KEHUEM HA MHOXKUTEU.
Pemenne npoOHO-pallMOHAIBHBIX ypaBHEHUW. PelmreHne TEKCTOBBIX 3aaad
anredpandecKuM METOJIOM.
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YpaBHeHue c JAByMsl TNEepeMEHHBIMHM M ero rpaduk. Peimienwe cucteM aByX
JIMHENHBIX YPABHEHUH C ABYMsI IEpEMEHHBIMU. PelieHne cucteM IByX ypaBHEHHM, OJTHO
U3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpPOM cremneHHu. ['paduueckas WHTEpIIpeTaIius
CHUCTEMBI YPaBHEHUH C JIByMs IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a7a4 AJITeOpPandeCcKiM CTIOCOOOM.

UucnoBble HEPAaBEHCTBA M UX CBOWMCTBA.

Pemienne nWMHENHBIX HEPABEHCTB C OJHOM IIEpEMEHHOM. PemeHue cucrem
JUHEWHBIX HEPABEHCTB ¢ OJIHOM mepemMeHHor. KBanparHeie HepaBeHcTBa. [ padrueckas
UHTEPNpETAIIUS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMECHHBIMU.

DyHKUHUHA
KBagparnunas gpyskmus, ee rpaduk u cBoiicTBa. [lapaboia, KoopIuHATHI BEPIITUHBI
napabobl, 0Cb CUMMETPUH MapadOJIbI.
I'padbuxu dyaxkmuit: y= kx, y= kx+b, y= f, y=x3y=+x y=|x|,
X

U UX CBOMCTBA.

YucioBbIe 10CJI€A0BATEIBHOCTH H IPOrPeCCHU

[loHsiTME YHCIIOBOM  IOCIENOBATEIBHOCTH. 3aJaHHME  IOCJIEI0BATEIbHOCTH
pEKyppeHTHOH (opmynoi U popmysoil N-ro yieHa.

Apudmernueckas u reomerpuueckas mnporpeccuud. @DopMmysbl N-TO  yJeHA
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPECCUid, CyMMBI NEPBBIX N YICHOB.

N306paxenune wieHOB apu(pMETHIECKON U F€OMETPUUECKON MPOTPECCUI TOUKaMU
Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHWHBIM M OSKCIOHEHUHUAIBHBIA pOCT. CIloXKHBIE
IIPOLICHTBI.

HPEJIMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yNabTaThl OCBOEHHUS MPOTpaMMbl y4eOHOro Kypca «Airedpa» K
KOHIly 0Oy4deHus B 7 KJiacce.

Yucia 1 BbIYUCICHUSA

BbINonHATh, coueTas yCTHbIE U TMCbMEHHbBIE PUEMBI, apUPMETHUECKUE TEHCTBUS
C pallMOHAJIbHBIMU YHCIIAMHU.

HaxoauTh 3Ha4eHHs! YMCIOBBIX BbIPAXEHHM, MPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAYCHHUI APOOHBIX BBIPAXKEHUH, COAEPHKAIIMX OOBIKHOBEHHbIE
U JECATUYHBIC TPOOH.

[lepexoauTe OT oAHOW (OpMBI 3amucH uucen K Apyro (mpeoOpa3oBbIBATh
JECATUUHYIO Ip0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH B
OCCKOHEYHYIO JIECATUYHYIO APOOB).

CpaBHHBAaTh U yNOPSAA0YMBATH PALMOHAIBHBIEC YUCIIA.

OKpyrJsTh yncna.

BbBINONHATS NMPUKHUAKY W OLEHKY pe3yJbTaTa BBIYUCICHHUM, OLICHKY 3HA4YCHH
YUCJIOBBIX BBIPAKEHUU. BBIMONHATH AEUCTBUS CO CTENEHSMU C HATypaJbHBIMU
MTOKA3aTEISIMHU.
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[TpyMeHSTh MpH3HAKKA ACIUMOCTH, Pa3IOKeHHE Ha MHOXKHTEIM HATypajlbHBIX
yucel.

Perath npakTHKO-OPHEHTUPOBAHHBIC 3aaui, CBA3aHHbIC C OTHOIIICHUEM BEJIHYMH,
MPOIOPIIMOHAILHOCTRIO  BEJIMYMH, MPOICHTAMH, HWHTCPIPETHPOBATh PE3YJIbTATHI
peIIeHNUs 3a7a4d ¢ y4eTOM OTPaHHYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHBACMBIX
OOBEKTOB.

AJredpanyecKkue BbIPAKeHU s

Hcnonp3oBaTh anredpanvyeckyr0 TEPMHUHOJOTHIO M CHUMBOJHKY, NPUMEHSATH €€
B [IPOLIECCE OCBOEHUS yUeOHOTO MaTepHaIa.

Haxomute 3HaueHusi OyKBEHHBIX BBIPOKECHHI TMpU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BhInonHATE npeoOpa3oBaHusl LENOr0 BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
MOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BrINOMHAT YMHOXEHHE OJHOYJIEHA HA MHOTOYWIEH U MHOTOWJIEHA Ha MHOTOYJIEH,
MPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IOKEHNE MHOTOYWIEHOB HA MHOKHUTEIN € IIOMOIIBIO BBIHECEHHUS
3a CKOOKHM OOIIEro MHOXXHTEIs, TPYNIUPOBKU CJaraeMblX, MNPUMEHEHUs QopMy
COKPAILIEHHOT'O YMHOKEHHS.

[IpumensaTy mpeoOpa3oBaHWs MHOTOWICHOB JJIS PEIICHUs] Pa3IUYHBIX 3a7a4 U3
MaTE€MAaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM €  HATYypaJbHBIMH  ITOKA3aTEISIMU
JU1s1 TpeoOpa3oBaHus BBIPAXKEHUM.

YpaBHeHus 1 HEPABEHCTBA

PemaTp nuHeHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSIS ITpaBuia nepexona
OT MCXOJHOTO YpaBHEHUs K PaBHOCWIBHOMY eMy. lIpoBepsTh, sBIsSETCS M YHUCIO
KOPHEM YpPaBHEHUS.

[Ipumensaty rpaduyueckrie METOAbl MPU PEHICHUH JUHEHHBIX YpaBHEHUU M UX
CUCTEM.

[ToaOupaTh npUMepHI Map YKUCEI, SIBISIOLUXCS PELIEHUEM JIMHEWHOTO YPaBHEHUS C
IBYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOrO YpaBHEHUS C ABYMs
MEePEMEHHBIMU, MOJIb3YCh TPa(pUKOM, NPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cuctemMpl IByX TMHEHWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM UYHCIIE
rpaduyecky.

CocTaBisaTh U pelaTh JUHEMHOE YPAaBHEHNE WM CUCTEMY JIMHEMHBIX YPaBHEHUN
[0 yCJIIOBMIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJadd
IIOJIyYEHHBIN pE3yJIbTAaT.

DyHKIUU

N3o0paxkath Ha KOOPAMHATHON TPSMOW TOYKH, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIBI, 3AlMCHIBATh YHUCIIOBBIE IMPOMEXYTKA Ha
anreOpanyeckoMm si3bIKe.
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OTmeyaTh B KOOPAMHATHOMN IIIOCKOCTH TOYKH T10 3aJaHHBIM KOOPAUHATAM, CTPOUTH
rpaduku nuHeHbIX QyHkumid. CTpouth rpaduk QyHKIUU ¥ = |x|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMI W3BECTHHIC 3aBUCUMOCTU MEXIY BEIUYNHAMHU:
CKOpPOCTb, BpPEMs, PAcCTOSIHUE, IIeHA, KOJIUYECTBO, CTOMMOCTH, MPOU3BOAUTEIBHOCTD,
BpeMmsi, 00beM padoThI.

Haxonuts 3HaueHne QyHKIUY 110 3HAYECHUIO €€ apryMEHTA.

[TonumaTh Tpaduueckuil cnoco0 NpPEACTaBICHUS M aHajdu3a HHPOpMaLUH,
U3BIIEKATh W HMHTEPIPETUPOBATH MHQPOpPMAIMIO M3 TpaHUKOB pealbHBIX MPOIECCOB
Y 3aBUCUMOCTEH.

[IpeameTHbIe pe3yJabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

YucJia ¥ BbIYUCIEHUSA

Hcnonbs30BaTh HaYalbHBIE MPEICTABICHUS O MHOYKECTBE JECUCTBUTEIBHBIX YHCEI
JUISl CPaBHEHMS, OKPYIJICHHS W BBIYMCICHUM, H300pakaTh JACHCTBUTENIbHBIC YMCIIA
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

[IpumeHsaTr TOHATHE apUMETHUYSCKOTO  KBAaApaTHOTO KOPHS, HaXOJUTh
KBaJ[paTHbIC KOPHHU, HCIIOJB3Yysl TIPH HEOOXOJUMOCTH KaJIBKYJISATOP, BBIMOJHATH
peoOpa3oBaHus BRIPAKECHUM, COJEpKalllMX KBaJpaTHbIE KOPHH, UCIOJb3Ysl CBOMCTBA
KOpHEMN.

Ncnonb3oBaTh 3anucu OOJIBIIMX U MaJIbIX YHCEN C MOMOIIBIO0 AECATUYHBIX ApoOei
u creneHei yucna 10.

AJiredpanyeckue BbIpaKeHU s

[TpuMeHsTh TOHSATHE CTENEHU C 1IEJIBIM TTOKa3aTesIeM, BBITIOJIHIThL MPeoOpa3oBaHus
BBIPAXECHUH, COJIEPKAIINX CTEIIEHU C L[EJIBIM MTOKA3aTeIIEM.

BBIMOMHATE  TOXKIIECTBEHHBIE MPEOOpPa30BaHUSl  PALMOHATBHBIX  BBIPAKCHUM
Ha OCHOBE MPaBWI JICUCTBUI HAJl MHOTOWICHAMH U aIre0pandecKuMu JIpoOsiMHu.

PacknanpiBaTh KBaIpaTHBIA TPEXUYJICH HA MHOKHUTEH.

[TpuMensaTp mpeoOpa3oBaHMsl BBIPAKCHUN IS PEIICHUS PA3IMYHBIX 3a7ad
W3 MAaTEMAaTHKH, CMEXHBIX TPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs M HEPABEHCTBA

Pewrare 5MHENHBIE, KBAaJpaTHBIE YPABHEHHS M PAalMOHAIBHBIE YPaBHEHUS,
CBOJSILMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMU.

IIpoBoauTh mpoOCTENUIINE MUCCICAOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM
quclie C MPUMEHEHHEeM TIpaduyecKuX NpeaCcTaBlIeHUN (yCTaHaBIMBaTb, HUMEET JIH
YpaBHEHUE WM CUCTEMA YPAaBHEHUMN PEILICHHUs], €CTTU UMEET, TO CKOJBKO, U IIpoYee).

[TepexoauTs OT cIOBECHOM (POPMYITHPOBKH 33J]a4H K €€ are0pandeckor MO C
IIOMOUIBIO COCTABJIEHUSI YPAaBHEHUS WM CUCTEMbl YPABHEHHH, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJTYYEHHBINA PE3YJIbTAT.
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[IpuMeHsITh CBOMCTBAa YMCIOBBIX HEPABEHCTB ISl CPaBHEHMSI, OLICHKH, pEIlaTh
JMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M MX CHCTEMbI, JaBaTh rpaduyecKyro
WUTIOCTPALIUIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUHUHA

[lonnmath W WCHONB30BaTh (PYHKIMOHAIBHBIE TOHSATHS U SI3bIK (TEPMMHBI,
CUMBOJIMYECKHE O00O03HAUYCHMSI), OMPENCNATh 3HAYCHHE (QYHKIUHU 10 3HAYCHUIO
apryMeHTa, OIPeEIATh CBOWCTBA (DYHKIMH 1O €€ rpauKy.

CTpOI/ITB rpaduKu 3IeMEeHTapHbIX (PYHKINUN BUIA:

y= _,y= X% y=x3y= Vx y = |x|, onuceIBaTh CBOICTBA YHCIIOBOM (PYHKIIUH
X

1o ee rpaduky.

[IpeameTHbIe peE3yJabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

Yucia 1 BoIYHCIEHUS

CpaBHUBAaTh U yHOPSIA0UMBAThH pAIlMOHAIBHBIE U UPPALIMOHATIBHBIC YHCIIA.

Beimonuare apudmernueckue ACUCTBHUS ¢ palMOHAJIBLHBIMU YHCIIAMH, coueTas
YCTHBIE W TIUCBMEHHBIE MPHUEMBI, BBIOIHATh BBIYUCICHUS C WPPALUOHAIBHBIMU
YHUCIIaMU.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTENsIMH U KOPHEH, BBIYUCIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh  JI€MCTBUTEIBHBIE YHUCIA, BBIIOJIHATh [NPUKHUIKY  PE3yJIbTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHus M HEPABEHCTBA

PemaTe nuHelHbIE WM KBaJApPATHBIE YPABHEHMS, YPABHEHUS, CBOIAIIMECA K HUM,
npocTeiime ApoOHO-paluoOHaIbHbIE YPAaBHEHUS.

Pemate cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C JBYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE SABJISCTCS JTMHECUHBIM.

PemaTe TEKCTOBBIE 33a/1ayu anredOpanvyeckuM CocoOOM C MOMOUIBI0 COCTaBIEHUS
YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUN C IBYMs IEPEMEHHBIMU.

[IpoBOoANMTE MPOCTENIINE MCCIIENOBAHUS YPABHEHHM U CUCTEM YPABHEHUH, B TOM
Yyucjie ¢ TNpPUMEHEHHWEM Tpaduueckux TMpeACTaBiICHU (yCTaHaBIMBATh, WUMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nuHeliHbIE HEPABEHCTBA, KBaIpaTHBIE HEPABEHCTBA, M300pakaTh PEIICHHE
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO CHUMBOJIOB.

Pemate cucrempl JMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CUCTEMbI HEPABEHCTB HAa YHCIIOBOMN
MPSAMOM, 3aITUCHIBATh PEIICHUE C TIOMOIIbIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PEIIEHUN PA3JIAYHbBIX 33]1a4.

45



®denepanbHas pabouas nporpamMma | Matemaruka. 5-9 kiaccel (0a30BbIH YPOBCHB)

DYyHKUIMHA

PacioznaBate  (yHKIMM UW3y4yeHHBIX BUAOB. llokaspiBaTh  cXxeMaTH4YeCKH
pacmojoXeHue Ha KOOPIWHATHOW IIOCKOCTH rpadukoB QyHKIui Buaa: y = kx,
y=kx+b, y= f, y=ax2+bx+c, y= x3, y= VX y=|x| B 3aBucumoctu

X
OT 3HaYeHU I KO PUIIMEHTOB, OIMCHIBATH CBOMCTBA (DYHKIIUA.

Ctpouth W u300pakaTb CXeMaTHYeCKW TpaduKd KBaJgpaTUYHBIX (DYyHKIHH,
OTHCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIUI 1O X rpadukam.

PacrioznaBate kBanmpatuuHyto (yHKOM0 10 (GopMmyne, HPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucJioBbIE NOCIEI0BATEILHOCTH U IPOTPeCcCH

PacmoznaBaTh apuMeTHUeCKyr0 U TEOMETPUUECKYIO TIPOTPECCHH TIPH Pa3HBIX
cnoco0ax 3aJaHusl.

BhINONMHATE BEIYMCIICHUS C UCTIOJIb30BaHUEM (POPMYIT N-To ujieHa apupMeTUIeCcKon
Y TEOMETPUYECKON MPOTPECCHI, CYMMBI IIEPBBIX N WICHOB.

N3006paxkaTh 4ieHbl MOCIEI0BATEIPHOCTH TOYKAMU HA KOOPAMHATHOM TIIOCKOCTH.

Pemiats 3aauu, CBSI3aHHBIE C YUCTOBBIMU MOCIIEA0BATEILHOCTSIMU, B TOM UHCIIE
3aJ1au U3 peaibHOM JKU3HU (C UCTIOIB30BAHUEM KAJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HanmenoBanue paszgena  [KonnuectBo OcHoBHOE OcCHOBHBIE BUIBI IEATEIIEHOCTH 00yYaIOMINXCS
(TemnI) Kypca 4acoB CoJIepyKaHue
Yucia ¥ BBIYACIICHUS. 25 Ilonstue CucreMaTu3upoBaTh U 000raliaTh 3HAHUSA
PannonaibHbIe ynca palMOHAILHOTO YUCIIA. | 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
Apudmernyeckue CpaBHMBATBH M YHNOPSIAOYHMBATH JAP0O0M, IpeoOpPa30OBbIBas
JEUCTBUS IIPU HEOOXOAMMOCTHU JIECITUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAIBHBIMHU
yucinamu. CpaBHEHUE,
YIOPSAOYNBAHNE
palMOHAIBHBIX YHCETI.
Crenenb

C HaTypaJbHbIM
MoKa3aTeyeM.
Perienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLIEHTHI

13 peaJbHOU
MIPaKTUKHU.

IIpr3HaKu AeIMMOCTH,
Pa3I0KEHUS

Ha MHOXXUTEIIN
HaTypaJbHBIX YHCEI.
Peanbnbie

OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HOO0pa3HbIe CIIOCOOBI U PHUEMbI
BbIYMCJICHHUS 3HAYCHUI JPOOHBIX BbIPAKeHMH,

coJiep KaIux OOBIKHOBEHHBIE U IECSITUUHBIE JPOOH:
3aMEHSTh IPU HEOOXOJUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOW M OOBIKHOBCHHYIO JECATUYHOM, TPUBOUTD
BBIpaKEHUE K (popMe, HanboJiee y100HOM JJIsl BEIUUCIICHUH,
peoOpa3oBbIBATH JPOOHBIC BHIPAKEHHS HA YMHOXKEHUE

U JIeTICHUE IECATUYHBIX Ipo0e K TEUCTBUAM C IIEITBIMU
YHCITIAMH.

IIpuBOAUTH YK CJIOBbIE H OYKBEHHbIE IPUMeEPbI CTCIICHH
C HaTYpaJIbHBIM MOKA3aTEIEeM, OOBICHSS 3HAUCHUS
OCHOBAHWsI CTETICHH U TTOKA3aTeNsl CTETICHH, HaXOIUTh
3HAueHUs CTeneHeil Bua " (a — mo6oe paluoHaIbHOE
YKCIIO0, N — HATYPaJIbHOE YUCJIO).

IMoHUMATHL CMBICT 3aTTUCH OOJBIIIUX YHUCET C TIOMOIIBIO
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3aBucuMocTH. [Ipsimas
1 oOpaTHas
MIPOITOPIIMOHATEHOCTH

JECATUYHBIX Ipo0Oeii u creneneit yncna 10, npuMeHATh Ux
B pEAbHBIX CUTYaIIHSIX.

I[IpumMeHsATH pU3HAKU IETUMOCTH, PA3JI0KEHUS HA
MHO>KUTEJIN HATypaIbHbBIX YUCEIL.

Pemarsb 3a1a4m Ha 4acTH, POLIEHTHI, TPOIIOPILIUH,

Ha HaXxOXJICHHE JIpoOu (IIPOIIEHTA) OT BEJIMYHNHBI U
BEJIMYMHBI 110 €€ IpoOH (MPOLEHTY), IpoOu (MPOLIEHTA),
KOTOPBIN COCTABIISIET OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoauTh, pa3dupaTh, OLEHUBATDH PA3INIHBIC PEIICHUS,
3aIMCH PEIICHUH TEeKCTOBBIX 3aj1ad.

Pacno3HaBaTh M 00bSCHATD, ONUPASACH HA ONPEIEICHMUS,
IpsIMO IPONOPIMOHATIbHBIE U OOPATHO MPONOPLIMOHAIBHBIE
3aBHCHUMOCTH MEXIy BeTUYNHAMU; MPUBOAUTH MPUMeEPbI
3THX 3aBUCUMOCTEHN U3 peajbHOTO MUPA, U3 APYTUX YUEOHBIX
PEIMETOB.

Pemathb npakTHKO-OpHUEHTHPOBAHHBIE 33/1a4U Ha JIpooH,
IPOLEHTHI, IPSIMYIO U OOPAaTHYIO MPONOPLHUOHATIBHOCTH,
IPONOPINU

AnreOpanueckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKCHUSI.
IIepemeHHBIE.
Honycrtrmslie
3HAYCHUS
NIEPEMEHHBIX.
DopmyJIbl.
[IpeobpazoBanue

OBaajaethb anreOpandecKkor TEPMHUHOIOTHEN 1 CHMBOJIMKOM,
NPUMEHSITh €€ B MPOIIECCe OCBOSHUS Y4eOHOTO MaTepuala.
HaxoanTb 3HaueHNs1 OyKBEHHBIX BBIPAKCHUN MPH 33 JaHHBIX
3HAYEHUAX OYKB; BBITIOJHATH BBIYUCIICHUS IO (POpMyIiaM.
BoInosHaTh TpeoOpa3oBaHus 1IEIOTO BhIPaKEHUS

B MHOTOYJICH MPUBEACHUEM MMOJJOOHBIX ClIaracMbIX,
PACKpPBITUEM CKOOOK.

BbINOJIHATH YMHOKEHHE OJJHOWICHA HA MHOTOYJICH
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OYKBEHHBIX
BBIPAKECHUM,
PacKphITHE CKOOOK
U TIPUBEJICHHE

MOJI00OHBIX CJIaracMBbIX.

CBoiicTBa cTCIICHU
C HAaTypaJIbHbIM
MoKa3aTeyieM.
MHOTro4JICHBI.
CnoxeHue,
BBIUHNTAHUE,
YMHOKECHHUE
MHOT'OYJICHOB.
DopMybl
COKpAILIEHHOTO
YMHOKEHUS.
Paznoxenne
MHOT'OWJICHOB
Ha MHOXKHUTEIU

¥ MHOTOYJIEHA HA MHOTOUJICH, IPUMEHSTh ()OPMYIIbI
KBaJpara CyMMBbI U KBaJpaTa pa3HOCTH.

OcyuecTBJIATH Pa3I0KEHUE MHOTOWICHOB HA MHOYKUTEIIN
IIyTEM BBIHECEHMS 32 CKOOKH OOILEro MHOKUTET,
IpUMEHEHHUs (POPMYJIbI pa3HOCTH KBAJPaToOB, GopMy
COKPAILLIEHHOI'O0 YMHOKEHHS.

IIpumensaTH Mpeodpa3oBaHNE MHOTOWICHOB JJIsl pELIEHUS
pPa3IMYHBIX 33724 U3 MAaTEMATUKH, CMEKHBIX IIPEAMETOB,
U3 pEATBHOW MPAKTUKH.

3HAKOMUTBHCS C UCTOPHEH PA3BUTUS MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, TpaBUIa
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHECHHUH.
JIunerinoe ypaBHeHHE
C OJTHOM NIEPEMEHHON,

Pemiars 1MHeliHOE ypaBHEHUE C OTHOM NEPEMEHHOM,
NMPUMEeHsAs NPaBMHJIA IIEPEX01a OT UCXOAHOI0 YPABHEHUS

K PaBHOCWJIBHOMY eMy OoJjiee MpOoCTOro BUAA.

IIpoBepATs, ABISETCS JTU KOHKPETHOE YHUCIIO KOPHEM
YpPaBHEHUS.

IHox0upaTh npuMepsbI Nap YUCel, ABISIOMIUXCS PEIICHUEM
JIMHEVMHOTO YPAaBHEHHS C JBYMS IIEPEMEHHBIMM.
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peLIECHNE JTMHEUHBIX
ypaBHEeHHU. Pemenue
3a/1a4 € MOMOUIBIO
YPaBHEHHU.
JIuneiiHoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema qByx
JIMHENHBIX YPABHEHUN

CTpouth B KOOPIAUHATHON MJIOCKOCTH TpapuK JIMHEUHOTO
YPaBHEHUS C IBYMs IEPEMEHHBIMHU; MOJIb3YSICh TPaPUKOM,
NPUBOAMTH NPUMeEPbI PELICHNS YPABHEHUS.

HaxoauTs penieHue CucTeMsl IBYX JINHEMHBIX YPaBHEHUN
C ABYMS IIEPEMEHHBIMU.

CocTaBJsITh U peliaTh YPaBHEHUE WIIA CUCTEMY
YPAaBHEHMM 110 YCIIOBUIO 3a]a4H, UHTEPIIPETUPOBATD

B COOTBETCTBHUM C KOHTEKCTOM 3a/1a4H ITOJTYyYECHHBIN
pe3yabTat

C ABYMsI

MEPEMEHHBIMU

Koopaunate! u rpaduku. 24 Koopaunara Touku N300paxkaTh Ha KOOPAUHATHON IPSAMON TOUKH,

OyHKIUU Ha npsiMoit. YncoBwie COOTBETCTBYIOIIUE 3a/ITAHHBIM KOOPAMHATAM, JIyYH, OTPE3KH,
MTPOMEXYTKH. MHTEPBAJIbI; 3alTUCHIBATh UX Ha alreOpanvecKoOM SI3bIKE.
Paccrosaue mexny OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH
JIByMsI TOUYKaMHU 0 33/TAaHHBIM KOOPAUHATAM; CTPOUTH I'PaPUKHU HECTOKHBIX
KOOPAWUHATHOU 3aBUCUMOCTEH, 3aJJaHHbIX (hOpPMYJIaMH, B TOM YHCJIE
MIPSIMOM. C MMOMOIUIBIO0 U POBBIX JIAOOPATOPUIA.
[IpstmoyrosibHasA IIpuMeHsATH, H3y4YaTh NPEMMYILIECTBA,
cucTteMa KOOpAUHAT HHTEPNPETHPOBATH Ipadrueckuii criocod MpeCcTaBICHUS
Ha MJIOCKOCTH. U aHaJin3a pa3Hoo0pa3HOM )KM3HEHHOW HH(GOPMAIIUH.
[Tpumepni rpaduKoB, OcBauBath noHsTHE QYHKITUH, OBJIA/I€BAThH
3aJaHHBIX (GyHKIIMOHATBHON TEPMUHOJIOTHEH.
bopmynamu. Pacno3naBathb JimHelHYI0 QyHKIMO Y = kX + b,

Yrenwne rpadukoB

ONUCHIBATH €€ CBOMCTBA B 3AaBUCUMOCTH OT 3HAYECHUU
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peabHBIX
3aBUCUMOCTEN.
[Tonsitue pyHKIMY.
['paduk pyHKIIHH.
CBoiicTBa QYHKITHIA.
Jluneitnas QyHKIUA.

KodpurmentoB K u b.

Ctponth rpaduky JuHeHHOW QyHKIMH, QyHKIUK Y =| x|.
Hcnoan30BaTh HH(PPOBHIE PeCYPChI TS TOCTPOSHHS
rpauKOB (QYHKIMI U H3YYEHHS UX CBOUCTB.

IIpuBoAUTHL NPpUMeEPBbI IMHEVNHBIX 3aBUCUMOCTEN

B pEabHBIX MPOIIECCaX U SBICHUSIX

[Toctpoenue rpaduka
JUHENHON QyHKIUY.
['padpux pyHkImH
y =lx|
[ToBTOpEHME U 0000IICHNE 6 [ToBTOpEHUE Bri0upaTh, NPUMEHATH OLEHUBATH CIIOCO0BI CPAaBHEHHUS
OCHOBHBIX ITOHATUI qucell, BRIYUCIEHUH, TpeoOpa30BaHUil BhIpaKEHUH,
Y METOJIOB Kypca pelIeHus] ypaBHEHMIA.
7 kyacca, 000011eHHE OcyiecTBASITH CAMOKOHTPOJIb BHITIOTHIEMBIX IEHCTBUIN
3HAHUU Y CAaMONIPOBEPKY pE3yJIbTaTa BEIYMCICHUM,
npeoOpa3oBaHU, MOCTPOCHUH.
PemiaTe 3a7a4m U3 peajsbHON )XKU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUA ISl PeIICHUs 3a]1a4 U3 APYTUX
IPEIMETOB.
PemiaTh TeKCTOBBIE 32/1a41, CPABHUBATH, BLIOUPATH
CIoCcoObI PEIICHUA 3a]]a4n
OBILEE KOJIMYECTBO 102
YACOB I10 [TPOT'PAMME
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8 KJIACC
HaumenoBanue paznena [KonmuectBo OcHoBHOE OcHOBHBIE BU/IBI JEATEIHBHOCTH O0yYarOIIMXCS
(TemnI) Kypca 4JacoB coJiepyKaHue

Yucia 1 BEIYUCICHUS. 15 KBaapatHbIii KOpeHb @DopMyJTHPOBATH ONPeaeieHre KBaIpaTHOTO KOPHS

KBangpaTHbie KOpHU n3 uncia. [loaarue U3 4uclia, apu(METHIECKOr0 KBaIPATHOT'O KOPHSI.
00 vpparmoHaIbHOM IIpuMeHATH Onepannio U3BJICYCHUS KBAIPATHOTO KOPHSI
yrcie. JlecsaTuuHbie U3 YKCIIa, HCMOJIb3Ys IIPU HEOOXOIUMOCTH KAJIbKYJISATOP.
TPUOTKCHUS OueHuBaTh KBAIPATHBIC KOPHU IICIIBIMU YHCIIAMA U
HUPPAITMOHATEHBIX TECATUIHBIMH IPOOSMH.
YyHCel. CpaBHUBATH M YIOPAJAOYUBATH PAIIIOHATILHBIC
JlelicTBUTEIILHEBIC U HppalioHaIbHbIC YK CIia, 3alTMCaHHBIC C TTIOMOIIBIO
yucia. CpaBHEHHE KBaIPATHBIX KOPHEH.
JIEMCTBUTEIBLHBIX HccnenoBatb ypaBHEHHE x> = &, HAXO/UTH TOYHbIE
YHUCE. U puOIMKeHHbIe KopHU Tipu & > 0.

YpaBHeHue BU1a
X = a.
CaoiicTBa

apru(MeTHIECKUX

KBaJpaTHbIX KOPHEH.

[IpeoGpazoBanue
YHCIIOBBIX
BBIPAKECHHUI,
COJZIepKAIINX
KBaIpaTHbBIC KOPHU

HccaenoBath ¢BOMCTBA KBaAPAaTHBIX KOPHEW, POBOS

YU CJIOBBIE DKCIIEPUMEHTHI C UCITOJIb30BAHUEM KAJIBKYJISATOPA
(KOoMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JJI TPeoOpa30BaHUs BBIPAKCHUH.
BoInoJHATH NPeodpa3oBaHMsl BEIPAKEHUH, COAEPIKAIINX
KBaJIpaTHbIE KOPHHU.

Bripa:kaTh nepeMeHHbIe U3 TEOMETPUUECKUX U PU3HUESCKUX
dbopmy.

Bbruncasitb 3Ha4eHUA BBIPAXKCHUH, COAEPKALINX
KBaJIpaTHbIEC KOPHH, UCIIONIb3YS MPU HEOOXOTUMOCTH
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KQJIBKYJIATOP.

Hcnonb30BaTh B X0/1€ PELICHUS 3a1a4 JIEMEHTapHbIC
MIpeICTaBJICHMUSI, CBSI3aHHBIE C MPUOJIMKECHHBIMU 3HAUCHUAMU
BEJINYMH.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHS MaTEMaTUKU

Uwnciia ¥ BBIYMCIICHMUS.

CrerieHs ¢ LEIBIM

DopMYyJUPOBATH ONIPeAeIeHUE CTCTICHH C IIETIBIM

CreneHsb ¢ LeabIM IIOKA3aTEIIEM. IIOKa3aTeJIEM.
IIOKa3aTesIeM CraHnapTHas 3aUCh IIpeacraBiasATb 3aMUCh OOIBIINX U MAJIBIX YHCEIT
YHUCIA. B CTaHJIAPTHOM BHJIE.
Pa3mepnl 00bEeKTOB CpaBHuBaTh 4KCl1a ¥ BEJTUYWHbI, 3aAIMCAHHBIC
OKPY’KaloIlero Mupa C UCH0JIb30BaHueM cteneHu 10.
(OT BIEeMEHTapHBIX Hcnoab30BaTh 3alIUCHh YKCEN B CTAHIAPTHOM BUJIE
YaCTHII JUTSL BBIPAXKEHUSI pa3MEpPOB OOBEKTOB, JJIUTEILHOCTH
JI0 KOCMUYECKHX IIPOLIECCOB B OKPYKAIOIIEM MUPE.
00BEKTOB), DopMyIMPOBATH, 32ANIMCHIBATH B CUMBOJINYECKOH (popme
JUTUTEIBHOCTD Y MJUTIOCTPUPOBATH IIPUMEPAMHU CBOVCTBA CTEIIEHU
ITPOLIECCOB C LIEJIBIM IMOKA3aTEeJIEM.
B OKkpyxaromeM mupe. | IIpuMeHsiTh cBoiicTBa CTENEHU ISl MPeoOpa3oBaHUs
CBolicTBa CTENEHH BBIPAKECHUH, COJIEPKALIMNX CTEIIEHU C LEIIbIM [IOKA3aTEeIIEM.
C LIEIBIM ITOKa3aTeaeM | BbINOJHATH 1eMCTBUSA C YUCIIAMU, 3alIMCAHHBIMU
B CTAaHAAPTHOM BHUJI€ (YMHOXEHHUE, ICJICHUE, BO3BEJCHUE
B CTCIICHB)
Anrebpanueckue KBagpartublii Pacno3HaBaTh KBaJIpaTHBIN TPEXUWIECH,
BbIpaxkeHus1. KBagpaTHbIil TPEXUJICH. YCTaHABJIMBATh BO3MOXHOCTb €r0 Pa3JIOKEHHUS
TPEXWICH Paznoxenue HA MHOXHUTEIIH.
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KBaJIpaTHOTO
TpeX4JIeHa
Ha MHOXXHUTEIH

PaCKJ'laIlbIBaTB Ha MHOKHMTECJIN KBaHpaTHBIﬁ TPCXYJICH
C HCOTPHUIATCIIBHBIM JUCKPUMUHAHTOM

AnreOpanueckue
BBIPAKCHUSI.
Anrebpanueckas qpo0b

15

AnreOpanueckast
JIPOOK.
Jomyctumele
3HAYCHUS
MIEpEMEHHBIX,
BXOJIAIIUX

B ajireOpanyeckue
BBIPAKEHUSI.
OCHOBHOE CBOWCTBO
areOpanveckon
npobu. CokpaieHue
JpOOeH.
CnoxxeHue,
BBIUMTAHNE,
YMHOKEHUE

U JICJICHUE
aNreOpanyecKux
JIpOOEH.
IIpeobpazoBanme
BBIPAKCHU,
COJIepIKaIuX
anrebpandeckue
podu

3anuchIBaTh anreOpanyecKyue BbIPaXKEHUS.

Haxoautb 001acTh onpeeneHns pauoHaIbHOTO
BBIPAYKEHUS.

BbINOJIHATH YKCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHue ApoOU, B TOM UKCJIIE C TOMOUIBIO KAJIBKYJISITOPA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATH €ro JJi1 IpeoOpa3oBaHus JpOoOe.
BbInoaHATH 1eiicTBUA ¢ aNredpanyecKuMu ApoOsIMU.
IIpuMeHsATH Npeodpa3oBaHMs BEIPAKECHNN T PEILICHUS
3a1ad4.

BoipaxkaTs nepemMenHbie 13 Gopmyn (PU3MUECKUX,
reOMETPUUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYALIHH)
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YpaBHEHHUsI U HEPABEHCTBA. 15 KBanpaTtHoe PacniozHaBaTh KBaJpaTHbIC yPABHEHMUS.

KBazapatHble ypaBHEHHUS ypaBHeHue. HeromHoe 3anuceiBaTh (POPMYJ1y KOpPHEH KBAJAPATHOIO YPABHEHUS;
KBaJIpaTHOE pemiaTh KBaApaTHbIe YPABHEHUS — [IOJIHBIE U HETIOIHBIE.
ypaBHeHue. ®opmyna IIpoBoauTh MpocTeinue UCCaAeA0BAHU KBAPATHBIX
KOpPHEH KBaJIpaTHOTO YpaBHEHUM.
ypaBHeHus1. Teopema PemiaTh ypaBHeHMs, CBOJSIINECS K KBAJAPATHBIM,
Buera. C MOMOIIBIO TPEe0OPa30BaHUIN U 3aMEHOU IEPEMEHHOM.
Pewienue ypaBaeHui, Ha0uroaaTh 1 aHAJIU3MPOBATH CBS3b MEXK]1y KOPHAMU
CBOJISALLIUXCS U K03(pPUIMeHTaMU KBaJIpaTHOTO YpaBHEHUS.
K KBaJPATHBIM. ®opmyaupoBath TeopeMy Buerta, a Takxe 0OpaTHYyIO -
[Tpocreiitme 1pobHO- TEOpEMY, IPUMEHSATH 3TH TEOPEMBI JUIsl pELICHUS 3a/1a4.
paloHaIbHbIE Pemath TekCcTOBBIE 321a4H aNTreOpanyecKUM CIIOCOOOM:
YPaBHEHHSI. NEPEXOAUTH OT CIIOBECHON (POPMYIMPOBKH YCIOBHS 3a/1a4U
Pemenue TeKCTOBBIX K anreOpanyeckoil MOJIeIN IIyTeM COCTaBJICHUS YPaBHEHMUS;
3a/1a4 C MOMOUIBIO peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
KBaJIpaTHBIX pe3ynbTar.
YpaBHEHUU 3HAKOMUTBHCS € MCTOPHE Pa3BUTHUS AITEOPHI

YpaBHEHHUSI U HEPABEHCTBA. 13 JIunerinoe ypaBHeHUE Pacno3HaBaTh TMHENHbBIE YPABHEHUS C IBYMSI

Cucrembl ypaBHEHHI C AByMS NEPEMEHHBIMM.

MIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peLIeHUsl ypaBHEHUN

B LIEJIBIX YHCJIAX.
Pemenue cucrem aByx
JIMHEMHBIX YpaBHEHUI
C AByMS

Ctpouth rpadviki TUHEHHBIX YPABHEHUH, B TOM YHCTIC
HCI0Jb3Yys HU(pPOBbIE PeCypChl.

Pazimyars napajsienbHbIe U NEPECEKAIOITUECS IPSIMbIE
10 UX YPABHEHUSIM.

Pemiatb cuCTEMBI IBYX JIMHEWHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU MOJICTAHOBKOM U CII0KEHUEM.

Pemathb npocrenime CuCTEMBI, B KOTOPBIX OJTHO
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MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CUCTEM HEJTMHEHNHBIX
YpaBHEHUU

C AByMS
MIEPEMEHHBIMU.
['pacdmueckas
MHTEPIIPETALHS
YpaBHEHUS

C ABYMsI
IIEPEMEHHBIMU

U CUCTEM JIMHEHUHBIX
YPaBHEHUM C IByMs
IIEPEMEHHBIMU.
Peuienune TeKCTOBBIX
3a/1a4 € IIOMOUIBIO
CHUCTEM YpPaBHEHUU

U3 YPaBHEHU HE SIBIISICTCS IMHEUHBIM.

IIpuBoauTH rpapuYecKy0 MHTEPIPETAUUIO PEIICHUS
YpPaBHEHUS C ABYMs IEPEMEHHBIMUA U CUCTEM YPABHECHUU
C JBYMsI IIEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321241 AJIT€OpanyeCKUM CIIOCOOOM

YpaBHEHHUSI U HEPABEHCTBA.
HepasencTra

12

Yucnossie
HEpPaBEHCTBA U UX
CBOMCTBA.
HepasencTo ¢ ogHoM
[IEPEMEHHOM.
Jlunerinbie
HEPABEHCTBA C OJHOM
MIEPEMEHHOU U UX
peuienue. CucteMsl

@®opMyJUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH X HA KOOPAMHATHOM MIPAMOM, A0KA3bIBATH
anre0panvecku.

IIpuMeHSATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a]1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MPSIMOM.
PemaThb cucteMbl TMHEHHBIX HEPABEHCTB, M300paXKaTh
pelLIeHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU MIPSAMOU
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JIMHEVHBIX HEPABEHCTB
C OJTHOU NEPEMEHHOMN
U UX pELICHHUE.
N3o0paxenue
pELIECHUS TMHENHOTO
HEPaBEHCTBA U UX
CHUCTEM Ha YUCIIOBOM
IpsAMOM

OyHKINH.
OCHOBHBIE ITOHATUA

[TonsiTue hyHKIUU.
Ob6mnacTh onpeeseHus
1 MHO>KECTBO
3HauYCHUN (DYHKIIMH.
CrniocoOsbI 3a1aHus
GbyHKIUH.

['padux byHKIIHN.
CoticTBa (hyHKIINH,
UX 0TOOpakeHue

Ha Tpaduke

Hcnoab3oBaTh GyHKIIMOHATIHHYIO TEPMHUHOJIOTHIO

U CHMBOJIMKY.

BoruuciasaTs 3HaueHns QYHKIMII, 3aJaHHBIX

dbopmynamu (Tpy HEOOXOIUMOCTH UCTIOIB30BATh
KaJIbKYJISITOP); COCTABJIATH TA0JIMIbI 3HAYEHUI

(yHKIIH.

Ctpouth 1o ToukaM rpapuku GyHKIIUN.

OnuceiBaTh cBOMicTBA (YHKIIMKA HA OCHOBE €€
rpaguUecKoro NpeICTaBICHUS.

Hcnoab3oBaTh GyHKIIMOHATILHYIO TEPMHUHOJIOTHIO

U CHMBOJIMKY.

HccaenoBath npuMepbl rpa@uKoOB, OTPAKAIOIINUX PEaTbHbIC
IPOLIECCHI U SIBJICHUS.

IIpuBOAUTHL MpUMeEPBbI POLIECCOB U SIBJICHUM C 3aIaHHBIMU
CBOWCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHbIE POTPAMMBI

JUTSI TOCTPOESHUS TPaPUKOB PYHKITUH U U3yUEHUS

HX CBOMCTB
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QyHKIHH.
YucnoBble PyHKLINN

UreHune u mOCTPOCHUE
rpadukoB QyHKIUHA.
[Tpumepsl rpadukoB
yHKLM,
OTpaXKAIOIIUX
peanbHbIE MPOIIECCHI.
OyHKIWH,
OMUCHIBAIOIINE
IpsMYI0 U 00OpaTHYIO
MIPONOPIUOHAIbHBIE
3aBUCUMOCTH, UX
rpaduku.

I'paduk pyHkmm

y = X

DOyHKIUU

y=x,y =X,

y =vx,y = |x|
rpaduyeckoe
pELICHUE YPaBHEHU
Y CUCTEM YPABHECHUM

Haxoauth ¢ noMombio rpadpuka QpyHKIMy 3HaUCHNUE OHON
U3 paccMaTpUBAaE€MbIX BEJIMYMH 10 3HAYEHUIO JPYTOM.

B HecmokHBIX cily4yasx BbIPaXKaTh (POPMYJIOH 3aBUCUMOCTD
MEXKy BETMYNHAMU.

OnuceIBaTh XapakTep U3MEHEHUS OJHON BETUYUHBI

B 3aBUCHMOCTH OT U3MEHEHUS JIPYTOM.

Pacno3HaBaTthb BUJIbI H3y4aeMbIX (HYHKITUH.

IToka3bIBaTh cCXeMaTH4YEeCKH I10JIO)KEHUE HA KOOPAUHATHON
IUI0CKOCTH TpaduKoB yHKIMIA Braa: Y = X5,y = X,

y =Vx, y = |x].

HUcnoab3oBaTh QyHKIMOHAJIBbHO-TPadUUECKHE
NPeACTABJIECHUSA IS PELLICHUS U UCCIIEIOBAHUs YPAaBHEHUN

Y CUCTEM YPaBHEHUM.

IIpumensaTs ungpoBbie pecypcehl 11 IOCTPOCHUS
rpagukoB QyHKIIMIA

[ToBTOpEeHue u 0000IIICHNE

IToBTOpEHUE
OCHOBHBIX IOHSTHUH
Y METOJIOB KYpPCOB
7 1 8 KJ1acCcoB,
000011IeH1E 3HAHUI

Bpi0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS
YHCell, BRIYMCICHUH, TpeoOpa3oBaHuil BIPAKEHUH, PEILICHUS
YPaBHEHHUHU.

OcymecTBIsITb CAMOKOHTPOJIb BBITIOJTHSEMBIX JCHCTBUI

¥ CAaMOTIPOBEPKY pe3yibTaTa BEIYUCICHUA, TPE0Opa30BaHuH,
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ITOCTPOEHUH.

Pemrars 3a1a4u U3 peajibHON KU3HHU, IPUMEHSAThH
MAaTEMATUYECKUE 3HAHUS ISl PELICHUS 3a]1a4 U3 IPYTUX
MIPEIMETOB.

Pemath TeKCTOBBIE 321244, CPDABHUBATh, BLIOUPATH
CIOCO0OBI PEIICHNA 3a/1a4n

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

102
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9 KJIACC
HanmenoBanue pazgena  |[KonudecTBo OcHoBHOE OcHoBHBIE BUBI ACSITETLHOCTA 00YYAIOIIUXCS
(Temnbl) Kypca 4acoB COJZIEpKAHNE
Uucna 1 BEIYUCIICHUS. 9 PannonanpHblie uniciia, | Pa3BuMBaTh MpeacTaBJIeHHs O YHUCIIAX: OT MHOXKECTBA
JleficTBUTENBHBIE YKCIIA UppalMOHAIIbHBIC HaTypaJbHBIX YHCEJN 10 MHOKECTBA ICUCTBUTEIbHBIX YUCE.

YHCJa, KOHCYHBIC
1 OECKOHEUYHbBIC
JECATUYHBIE IPOOH.
MHOXeCTBO
JICHCTBUTEIBHBIX
YHCelI,
JICICTBUTEIIBLHBIC
YHCIa KaK
OCCKOHEYHEBIE
JECATUYHBIC TPOOH.
BzanmHO o1HO3HAYHOE
COOTBETCTBHUE MEKIY
MHO>KECTBOM
NEeNUCTBUTEIbHBIX
YHCeJI 1 MHOKECTBOM
TOYEK KOOPAUHATHOMN
MIPSIMOM.

CpaBHeHue
JICICTBUTEIIbHBIX YMCEI,
apudmernueckue

O3HAKOMHUTBCS C BO3MOXKHOCTBIO IIPEACTABICHUS
JNIEUCTBUTEILHOIO YHCJIa KaK OECKOHEYHOU IECITUUHOMN
IpoOu, NPUMEHSTh JI€CATHYHbIE TPUOTKEHUS
PalMOHAIIBHBIX U UPPALIMOHAIBHBIX YUCEI.
HN300paxkaTh ICiICTBUTEIBHBIC YU CIIAa TOUYKAMU
KOOPAMHATHOM IIPSMOM.

3anucbIBaTh, CPABHUBATH U YIIOPSIA0YMBATH
IEUCTBUTEIBHBIC YHCIIA.

BbInoJIHATH, COUeTast yCTHBIE U MMCbMEHHbBIE IPUEMBI,
apuMeTHdecKue 1eiicTBUS C pallMOHATILHBIMU YUCJIAMU;
HAXOJUThb 3HAUYCHUS CTEIICHEN C 1IeJIBIMU MMOKA3aTeIISIMU
Y KOPHEW; BBIYUCASTH 3HAUCHUS YNCIIOBBIX BEIPAKEHUH.
HoayunTs npeacraBjeHue 0 3HAYUMOCTHU
JNEUCTBUTEIBHBIX YHCEI B MPAKTUYECKOU JEATEIbHOCTH
YeJI0BeKa.

AHAJIM3MPOBATH U J1eJATh BHIBOABI O TOUHOCTH
pUOITNKEHUS IEHCTBUTEIHLHOTO YUCIIa TIPU PEIICHUU
3a/1a4.

OKpyrasiTh JeHCTBUTENBHBIC YUCIIA, BHIMOJHSATD
NPUKUIKY PE3YIbTAaTa BBIYUCICHUHN, OLEHKY 3HaYCHUI
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JEUCTBHS

C ICUCTBUTEIbHBIMU
YU CIIAMHU.
[Tpubnuxennoe
3HAYECHUE BEIIMUYUHBI,
TOYHOCTb
IPUOTMKEHUS.
OKpyrJeHue Ynucel.
[Ipuknnaka u oneHka

YU CJIIOBBIX BBIpa)KeHI/II;'I.
3HAKOMUTBLCS C HCTOpI/Ieﬁ Pa3BUTHUA MATCMATHKH

pE3ybTaTOB
BBIYUCIICHUN
YpaBHEHHUsI U HEPABEHCTBA. 14 JIunelinoe ypaBHEHHE. OcBauBaTthb, 3alI0MUHATH U IPUMEHATH rpauyeckue
YpaBHEHUS C ONHOU Pewienue ypaBHeHuUN, METOAbI IIPU PEIICHUN YPAaBHEHNI, HEPABEHCTB U UX
NIEPEMEHHOM CBOASIINXCS CUCTEM.
K JINHEHWHBIM. Pacno3naBats 11e1bie U JpoOHbBIC YpaBHEHUS.
KBagparnoe Pemiathb JinHelHHbIE U KBA/IPATHbIC YPABHEHMUH,
ypaBHeHue. Pemenue ypaBHEHUs, CBOSIIMECS K HUM, TpOCTeiIre 1poOHO-
YpaBHEHUH, palHOHAIBHBIE YPABHEHHS.
CBOISIINXCS IIpennaraTs BO3MOXKHBIE CITIOCOOBI PEIIEHUS TEKCTOBBIX
K KBaJPAaTHBIM. 3a1a4, 00CyK1aTh UX M pelIaTh TEKCTOBBIE 33/1a4n
bukBanpaTHbie pa3HbIMH CIIOCOOaMH.
YPaBHEHUS. 3HAKOMUTBHCS C UCTOPHEH Pa3BUTHS MaTEMATUKN
ITpumepsl perieHns

YPaBHEHUM TPEThEU
Y YETBEPTOU CTEIICHEN
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pa3NoKEeHUEM

Ha MHOKUTEJIH.
Pemenue npoOHo-
parMoHaIbHBIX
YPaBHEHHUM.

Pelienue TekCTOBBIX
3ajJ1ay anreOpandecKum
METOA0M

YpaBHEHHUsI U HEPABEHCTBA.
Cucremsl ypaBHEHHI

14

YpaBHEHHUE C OBYMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema n1Byx
JIMHENHBIX YPAaBHCHHUI
C AByMs
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JINHEVMHOE,
a Ipyroe — BTOpou
CTECIICHU.
['padmueckas
WHTEPIPETALMS
CUCTEMbI YPaBHEHUN

C IByMs1 IEPEMEHHBIMU.
PerieHue TeKCTOBBIX

OcBanBaTh ¥ IPUMEHSTh IPUEMBI PEILICHHS CUCTEMBI
JBYX JIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU

Y CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHE
HE SIBJIACTCS JIMHEHUHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TpapUUYECKUE
IIPEICTABIICHHUS LIS PeLICHUsI M HCCIIeI0BAHUS YPABHEHHI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandeckuM croco0oM: NMepexoauTh OT CIIOBECHOU
(bopMyJIUPOBKH YCIOBUS 33/1a4H K aJlreOpandecKoi MoJienu
IIyTEM COCTAaBJICHUS CUCTEMbI YPABHEHHUI; peliaTh
COCTABJICHHYIO CUCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yJibTar.

3HAKOMMTBHCS C HCTOPHEH Pa3BUTUS MATEMATUKHU
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3a7a4 anreOpanaecKum
CIIOCOOOM
YpaBHEHUS 1 HEPABEHCTBA. 16 YucaoBeie Yurarh, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
HepaBenctaa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoInoJHATH MpeoOpa3zoBaHus HEPABEHCTB, HCI0JIb30BATh
JIunelneie JUIs1 IpeoOpa3oBaHus CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JUHEIHBIE U KBaJpaTHbIC HEPABEHCTBA.
C OHOM ITEPEMEHHOM Pemnarsp JIMHEHBIC HEPABEHCTBA, CUCTEMBI JINHEUHBIX
Y UX PEIICHUE. HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIFOUAIOIINX
Cucrembl IMHEHHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJIHOM MTOJIYYEHHBIE PEIICHUS.
MIEPEMEHHON U UX N300paxkaTth pellieHUE HEPABEHCTBA M CUCTEMbI HEPABEHCTB
peLIeHue. Ha YUCJIOBOM MPSIMOH, 3aUCHIBATH PEIICHUE C TTOMOIIIBIO
KBanpatHeie CHMBOJIOB.
HEpPABEHCTBA U UX Pemars kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YS
pelIeHue. rpaduyecKue MpeaCcCTaBICHHUS.
['paduaeckas OcBanBaTh M NPUMEHSATH HEPABEHCTBA ITPU PEIICHUU
MHTEPIIpETALMS Pa3IMYHBIX 33/1a4, B TOM YUCJIE MTPAKTUKO-
HEPABCHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIByMs
MIEPEMEHHBIMU
OyHKIIH 16 KBanpatuanas Pacno3HaBaTh BUJIbI H3YYaeMbIX (PYHKIIHIA;

byHk1us, ee rpaduk

u cBolicTBa. [Tapabona,
KOOPJIMHATHI BEPIITUHBI
napaboJibl, OCh

WLIIOCTPUPOBATH CXeMATHYECKH, 00BSICHATH
pacrioyio’keHue Ha KOOPMHATHOW IJIOCKOCTH rpauKoOB
. 2
Gynkuumii Buma: y = kx,y = kx + b,y = _,y = X,
X
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CUMMETPHUH NapaldoJIbI.
['paduku byHKIIMIA:
y = kx,
y = kx + Db,
k
y= -
X
y = x,
y =x,
y =Vx,
y = [x]

y = X%,y =+x, ¥y = | x | B 3aBHCHMOCTH OT 3HAYCHHI
K03 (UIIMEHTOB; ONMUCHIBATH X CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyIO PYHKIUIO IO OpMyIIe.
IIpuBoaAUTHL MPUMeEPBI KBAJIPATUYHBIX 3aBUCUMOCTEH
U3 peallbHOM KU3HU, GUBUKH, TEOMETPHH.

BoisiBasiTh 1 000011aTh 0cOO€HHOCTH rpaduka
KBaIpaTUYHOU PYHKIIUU Y = ax + bx + c.

CrpouTh M N300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIpaTUYHBIX (PYHKITUH, 3aJaHHBIX (OpMYJIaMH BUJIA
y=aty=a’+qy=ax+piy=ad+bx+ec
AHAJIM3UPOBATH U MPUMEHSTH CBOMCTBA N3YUCHHBIX
GYHKIAN YISl KX TTIOCTPOSHUS, B TOM YHCJIE C TIOMOIIIBIO
U(POBBIX PECYPCOB

YucioBeie
IOCJIE10BATENbHOCTH

15

IToHsiTHE YKCIIOBOM
MTOCJIEJOBATEILHOCTH.
3amanue
MOCJIEI0BATEIbHOCTH
PEKYPPEHTHOU
dbopmynoi

u (popmyiioit N-To
YJICHA.
Apubdmerndeckas

Y reoMeTpuyecKas
IIPOTPECCUMU.
®opMyibl N-T0 YIeHa
apudmeTrueckoi

OcBauBaTh U IPUMEHATH UHJEKCHbIE 0003HAYCHMUS,
CTPOUTH peuyeBble BbICKA3bIBAHMS C MCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBS3aHHOHN C MIOHSATHEM
HOCJIEI0BATEIbHOCTH.

AHaauzupoBaThb Gopmyiy N-To yieHa
NOCJIEI0BATEIbHOCTH WIIH PEKYPPEHTHYIO GOpMYITy

U BBIYMCJISATH YWICHBI IOCIEA0BATEIbHOCTEH, 32 JaHHbBIX
3TUMU (hopMyIaMHu.

YcTanaBJaMBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUN
TIOCTIEI0BATEIHHOCTH, €CITU BBITTCAHBI TIEPBBIE HECKOIBKO
€e YJICHOB.

Pacno3HaBath apu(METHUECKYIO U TEOMETPUUYECKYIO
IPOrPECCHUHM MPHU PA3HBIX CIIOCO0AX 3aqaHUsl.
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Y TEOMETPUYECKON
MIPOTPECCHI, CYMMBI
NEPBBIX N YJIEHOB.
N300pakeHune 4ieHOB
apudmeTrueckoi

Y TEOMETPUYECKOU
MPOrPECCUI TOUKAMU
Ha KOOPAWHATHOU
IUIOCKOCTH.
JIuHennbIn

Y DKCITOHEHIIMAJIbHBIN
pOCT.

CI10KHBIE ITPOLIEHTHI

PemaTsp 3a1auu ¢ ucnosib3oBanueM (Hopmys N-ro yjieHa
apu(pMETUYECKON U TEOMETPUUECKON MPOTPECCUM, CYMMBI
MEePBBIX N YJICHOB.

HN300paxkaTh 4IeHBI NOCIEA0BATEIIBHOCTH TOUKAMH

Ha KOOPJAWUHATHOW MJIOCKOCTH.

PaccmarpuBath npuMepsl MPOLECCOB U SIBJICHUM

U3 peAIbHOM JKU3HU, WIUTIOCTPUPYIOIINE U3MEHEHUE

B apu(PMETHUYECKOI MPOTPECCUH, B TEOMETPUIECKOM
IPOrpeccuu; n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

Pemath 3aga4um, CBSI3aHHbBIEC C YUCITOBBIMU
MOCJIEA0BATEILHOCTAMM, B TOM YHCJIC 3a]]a4H U3 pPeaJbHON
YKU3HU C UCIIOIb30BaHUEM IU(PPOBBIX TEXHOJIOTUN
(9MIEKTPOHHBIX TAOJHIL, TPA)UUECKOTO KaJbKyJISITOpA U T.11.).
Pemathb 3a1aun Ha CJIOKHBIE TTPOLICHTHI, B TOM YHCJIIC
3a1a4M U3 peaabHON MPAKTUKU (C UCIIOIb30BAaHUEM
KaJIbKYJISITOPA).

3HAKOMHMTBHCS C UCTOPHUEH Pa3BUTUS MATEMATUKHU

[ToBTOpeHue, 06001ICHHE,
CUCTEMATHU3aINS 3HAHUU

18

Yuciia 1 BBIYMCICHUS
(3amuck, cpaBHEHUE,
JICHCTBUS

C ICUCTBUTEIILHBIMU
YHCJIAMH, YUCIIOBas
npsMast; IPOLIEHTHI,
OTHOIIICHUS,
MIPONOPLINH;

OnepupoBaTb NOHATHAMM: MHOXECTBO, IOJMHOKECTBO,
orepalyy HaJl MHOYKECTBAMMU; MCIIOJIb30BATh rpapuiecKoe
IPEICTAaBIEHNE MHOXKECTB JJI ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUx
y4eOHBIX MMPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO 1 OCHOBHbIE
AeHCTBHSA, CBA3aHHbIE C YMCJIAMU: HATYPaIbHOE YHCIIO,
IIPOCTOE U COCTABHOE YUCIIA, JEIUMOCTh HaTyPaJIbHBIX
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OKpYTJICHHUE,
pUOJIKEHUE,
OLICHKA; peIlICHHUE
TEKCTOBBIX 3a7a4

YHCEell, IPU3HAKU IEITMMOCTH, LIEJI0€ YUCII0, MOYJIb YHCIIA,
OOBIKHOBEHHAsI U J€CSITUYHAs ApoOU, CTAHJAPTHBIN BU]L
qrcna, apuMeTHIeCKUil KBaJpaTHBIM KOPEHb.
BbInoOJIHATH AeHCTBYUS, CPABHUBATH U YIIOPSAA0YMBATH

apu(pMETUIECKUM YHUCIIa, MPEACTABIATh YACIA HA KOOPAUHATHOM MPSMOH,
CocoOoM) OKPYIJISITh YHCIIA; BHINOJHATH NPUKHIKY U OLIEHKY
pe3yJIbTaTa BEIYMCIICHUM.
Pemath TeKCTOBBIE 321241 apU(PMETHUECKUM CIIOCOOOM.
PemaTe npakTH4YecKue 321241, COAEPKAIIUE IPOLICHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PACCTOSIHUE, [IEHA — KOJINYECTBO — CTOUMOCTB,
00beM paboOThl — BpeMs — MPOU3BOAUTEIILHOCTD TPYA.
Pa30uparTh peasibHbIC )KU3HCHHBIE CUTYAIINH,
(popMyTHPOBATH UX HA SI3bIKE MATEMATHKH,
HAXOAUTH PEIICHUE, IPUMEHSSI MATEeMaTHYECKUH armapar,
HHTEPNPETUPOBATH PE3YJILTAT
Anrebpanyeckue OnepupoBarb NOHATUAMM: CTENIEHD C LETBIM
BBIPaKEHUS nokasareisieM, apu(MeTHUECKUI KBaJApaTHbII KOPEHD,
(mpeoOpazoBaHue MHOTOWIEH, ajaredpandeckas Apo0b, TOKICCTBO.
anreOpanyecKux BbINOJIHATH OCHOBHBIE [1€iCTBUSL: BHIIIOJHITH PACUETHI
BBIPAYKEHUH, no opmynam, mpeoOpa3oBbIBATH IIeJIbIe, APOOHO-
JOIYCTUMBbIE paloHaIbHbIE BRIPAXKCHUS U BBIPAXKEHUS C KOPHIMH,
3HAYEHU) peann30BbIBaTh Pa3I0KEHHE MHOTOWIEHA HA MHOKUTEIH,

B TOM YHCJI€ C UCTOJIb30BaHUEM (HOPMYIT pa3HOCTH
KBaJIPATOB M KBaJipaTa CyMMbI U Pa3HOCTH; HAXOIUTh
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JOITYCTUMBIE 3HAYCHUSI IEPEMEHHBIX TSI APOOHO-
palMOHANBHBIX BBIPAXKEHUN, KOPHEH.

MoaeanpoBaTh ¢ MIOMOIIBIO POPMYIT peasbHbIE TPOLIECCHI
1 SIBIICHUS

DOyHKIUU
(moctpoenue,
CBOMCTBA U3YYEHHBIX
dynxumi;
rpaduyecKoe penieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBarhb NOHATUAMU: GYyHKIIUS, TpadUK QYHKIINH,
HyJU QYHKIIUU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MIPOMEKYTKH BO3paCTaHus, yObIBaHMSI, HAUOOJIbIIIEE

Y HaMEHbIIIee 3HaYeHUsI (QYHKIUH.

AHAJIM3MPOBATH, CPABHUBATh, 00CYK1aTh CBOICTBA
(yHKUUNA, CTPOUTH UX TpadUKy.

OnepupoBarb NOHATHAME: TIPSIMast IPOIMOPLUHUOHATIBHOCTb,
oOpaTHasi mpOINOPIIMOHATILHOCTb, IMHEWHAs (PYHKITHUS,
KBajipaTuyHas QyHKIMs, mapadosa, rurnepooa.
Hcnoab30BaTh rpauku 115 ONIPEAECICHUS CBOMCTB,
IIPOLIECCOB M 3aBUCUMOCTEM, JJI pellieHus 3a]1a4 U3 JPYruxX
y4eOHBIX MPEAMETOB M peaJbHOM KU3HU; MOAEJIMPOBATH

C TIOMOIIIBIO TPAPUKOB peabHbIEC IPOLIECCHI U SBJICHHUS.
Beipaxkars popmysiamMu 3aBUCUMOCTH MEXAY BETUYUHAMU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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OEJIEPAJIBHAA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIITMCKA

['eomeTpusi Kak OAMH U3 OCHOBHBIX Pa3/eJIOB IIKOJbHON MaTEMaTUKH, UMEIOIIHMA
CBOCH IIeJIbI0 O0eCreYnTh HM3y4YeHHE CBOWCTB M pPa3MepoB (QUIYp, UX OTHOIICHHI
M B3aUMHOE pAaCIIOJIOXKEHUE, ONUPAETCS Ha JIOTMYECKYI0, JOKAa3aTeJbHYIO JIMHHUIO.
[leHHOCTh, W3y4YeHUsT TEOMETPUM Ha YPOBHE OCHOBHOIO 00ImIero oOpa3oBaHMUs
3aKJIIOYaeTCss B TOM, 4YTO OOYYalOIIMICS YYHUTCS TPOBOJUTH JIOKa3aTeNbHBIC
pacCyXJleHUsl, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHMS, JIOKAa3bIBaThb HCTUHHBIC
YTBEPXKICHUSI U CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, IPOBOJUTH PaCCYXKICHUS
«OT TPOTUBHOTO», OTIWYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpATHbHIE
YTBEPKICHUS.

Llenpr0 U3ydeHHs] TEOMETPUU SIBJIIETCS UCIOJIB30BAHUE €€ KaK MHCTPYMEHTA IIPU
pElIeHMH KaK MaTEeMaTHYEeCKUX, TaK W MPaKTUYECKHX 3a/ay, BCTPEYAIOIIMXCS B
peasibHOH ku3HU. OOydYaromuiicsi TOJDKEH HAayYUTbCSl ONpPENENsITh F€OMETPUYECKYIO
¢burypy, ONUCBHIBaTh CJIOBAMHM YEPTEK WM PUCYHOK, HAUTH IUIOIIAJb 3€MEIBHOIO
y4acTKa, paccyuTaTb HEOOXOJMMYIO JJIMHY ONTOBOJOKOHHOTO KaOels Wi Tpedyemble
pa3Mepbl rapaxa st aBTomoOwis. [lpu pelmieHnu 3amad NMpakTHYECKOro Xapakrepa
OOyyarolMiCs YYUTCS CTPOUTH MAaTEMAaTUYECKUE MOJEIU pPEabHBIX >KU3HEHHBIX
CUTYaLMi1, IPOBOJNUTH BBIYMCIICHHS U OLIEHUBATh OJYyYEHHBIN pE3yJIbTaT.

BaxxHo moauepkuBaTh CBSI3M T€OMETPUM C JIPYTMMH Y4€OHBIMU MpEeAMETaMH,
MOTHBHPOBATh HCIOJIb30BaTh OIpPENEICHUs] TeOMETPUYECKHX (Uryp M NOHATHUH,
JE€MOHCTPUPOBATh NPUMEHEHHUE MOTYYEHHBIX YMEHUN B (PM3HKE U TEXHUKE. DTH CBS3U
HauOosee spko BUAHBI B TeMax «BekTopen», « Tpuronomerpudeckue COOTHOLIECHUS,
«Meton koopaunam» u « Teopema ITudaropar.

VYyeoOnnlii kypc «l'eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3febl
conepxkanusi: «['eomerpuyeckre GUrypsl U uX CBOMCTBay, «VI3MepeHne reoMeTpuuecKux
BEJIMYUHY», «JIeKapTOBBl KOOPAMHATBI Ha IUIOCKOCTH», «BekTopsl», «JlBHXKEHUA
IocKkocTy, «lIpeodpazoBanus mogo0us .

OO6miee YMCIO YacoB, PEKOMEHIOBAHHBIX [IJIi H3y4YeHUsS Y4eOHOro Kypca
«[eomerpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 Kiacce —
68 yacoB (2 Jaca B HefeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

COILEP KAHUE OBYYEHMUSA
7 KIIACC

Hauanenbie nonstug reometpun. Touka, npsimMas, OTPE30K, Jiyd. YTro. Buabl yrios.
BeprukaneHbele m cMexHble yrubl. buccektpuca yria. JlomaHasi, MHOTIOYrOJIbHUK.
[TapautennbHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX.
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Cummetrpuunble ¢urypsl. OCHOBHBIE CBOWCTBa OceBOl cummeTpuu. I[Ipumepsl
CUMMETPHU B OKPYKAIOILEM MUPE.

OCHOBHBIE OCTPOEHHUSI C MOMOIIBIO IUPKYJIS U JHHENKU. TpeyronasHuk. BeicoTa,
MeanaHa, OMCCEeKTpuca, UX CBOWCTBA.

PaBHOOEeApeHHBIN 1 PAaBHOCTOPOHHUM TpeyroibHUKH. HepaBeHCTBO TpeyrojabHUKA.

CBolicTBa M TIpU3HAKU PABHOOENPEHHOro TpeyrojbHuKa. IlpusHaku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpHU3HAKHA NapajuIeNbHBIX NpAMBIX. CymMMa yIVIOB TpEYroJIbHUKA.
BHemHue yribsl TpeyrojJpHUKA.

IIpsmoyrosibHbIlE  TpeyroiabHUK.  CBOWCTBO  MEAMaHbl  NPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, INPOBEACHHOW K THIOTeHy3e. [Ipu3Haku paBeHCTBAa NPSAMOYTOJIbHBIX
TPEYroJIbHUKOB. [ IpsIMOYTrONIbHBII TPEYTOAbHUK € YoM B 30°.

HepaBencTBa B reomeTrpuu: HEPaBEHCTBO TPEYIOJBbHHMKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, Teopema 0 OOJIBLIEM YyIJIe U O0NbIIEH CTOPOHE TPEYroJbHUKA. [lepnenuKysap
Y HaKJIOHHasl.

I'eomeTpuyeckoe MecTo To4YeK. buccekTpuca yria U CepeIuHHbBINA NEPIECHIUKYIIAP
K OTpPE3KYy KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy»XHOCTb M KpYT, XOpJla U JUAaMETP, UX CBOMCTBA. B3anMMHOE pacIionoKeHHe
OKpy’)kHOCTH M npsMou. KacarenpHas u cexkymas K OKpPYKHOCTH. OKpy»KHOCTb,
BIIMCaHHAas B yroJl. BrincanHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerpipexyronpauku. [lapamnenorpamMm, €ro mpusHaku M cBoucTBa. YacTHbie
CIIlydau apajiesiorpaMmoB (IpsIMOYTOJIbHUK, pOMO, KBaIpaT), UX IPU3HAKKU U CBOMCTBA.
Tpaneuusi, paHOOOKast Tparmerus, e CBOWCTBa U Npu3Haku. [IpsMoyronbHas Tpanenus.

Merton yasoenust Menuansl. Lientpanbaas cummerpust. Teopema Daneca u Teopema
O MPOMOPIIMOHATIBHBIX OTPE3KAX.

CpenHue IMHUY TpeyroJibHUKA U Tpaneunu. LleHTp macc TpeyrojabHuKa.

[Togobue TpeyronbHUKOB, Kod(pduiment mnonodus. Ilpusnaku momMOOUS
TPEYroJbHUKOB. [IpruMeHeHne moqooust mpy pereHny MPakTUYECKUX 3a/1ay.

CgoiicTBa miomageit reomerpuueckux ¢uryp. Dopmynbl IS TUIOMIAIA
TPEYroJibHUKA, NapajjenorpaMma, pomoda u Tpaneuuud. OTHOIIEHHE IUIOMIAIeH
Mo00HBIX (UTyp.

Bpruncnenune rmmomanei TPEyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIE€TYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembr [ludaropa mpu pemeHun
MPaKTUYECKUX 3a/1ad.

Cunyc, KOCHHYC, TaHI€HC OCTPOTrO Yyrja MpSIMOYTrOJIbHOTO TpPEYroJibHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpUroHOMeTpruueckue (PyHKIIUU YTJIOB B
30°, 45° n 60°.
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BrnucanHble M LIEHTPAJIBHBIE YTJIbI, YTOJd MEXAY KacaTelbHOW M XOPAOW. YTIJIbI
MEKly XOpJIaMH U CEKYLLIMMH. BIMCaHHbIE N OMCAaHHBIE YETHIPEXYTOJIbHUKY. B3anmHoe
pacnojoxeHue IByX OKpykHocTeil. Kacanue okpykHocTeil. OOmue KacaTellbHbIE K
JBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKAECTBO. POPMYJIIbI IPUBEICHUS.

Pemienne TpeyronpbHukoB. TeopemMa KOCMHYCOB M TEOpEMa CUHYCOB. PelieHue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoGpazoBanue nopo6us. [lomodre coOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MPOU3BEACHUU OTPE3KOB XOPJH, TEOPEMBI O MPOU3BEAECHHH OTPE3KOB
CEKYIINX, TEOpEMA O KBaJIpaTe KacaTeIbHOM.

BekTop, anuHa (MOIyJsib) BEKTOpa, COHAINIPABJICHHBIE BEKTOPbI, IPOTUBOIOIOKHO
HaIIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALAN
HaJl BEKTOpaMH. Pa3nokeHne BeKTOopa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater Bekropa. CkansipHOE€ NPOU3BEICHHE BEKTOPOB, IMPUMEHEHHE IS
HAXOXKJEHUs JUIMH U YTJIOB.

JlekapTOBbl KOOPAMHATHI Ha IUIOCKOCTH. YPaBHEHHUS NPSIMOW U OKPYKHOCTH B
KOOPJIMHATaxX, IIEPECEUYCHHE OKPYKHOCTEH M NpsMbIX. MeTox KOOpAMHAT M €ro
IIPUMEHEHHE.

[IpaBubHBIE MHOTOYTOJIBHUKH. [[MHA OKpy)XHOCTH. ['pagycHas u paaguaHHas mepa
yIJIa, BBIYMCIIEHHUE UIMH OYT OKpYKHOCTEH. [Inomanp kpyra, cekTopa, CerMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CHUMMETpuu Guryp (dJIeMeHTapHbIe
npeacrasiienus). [lapamnensublii nepenoc. [ToBopor.

HHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHUS MPOrpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 7 Kjacce.

Pacnio3naBaTh M3ydeHHBIC TeOMETpUUYECKHE (HUTYPBI, ONPENEiaTh UX B3aUMHOE
pacrojio)KeHue, Hu300pakaTh Te€OMETPUYECKUEe (DUTYpBI, BBIMOIHATH YEPTEKU
M0 YCJOBHUIO 3a1aud. MI3MepsTh TMHENHBIC W YTJIOBbIE BEIWYMHBI. Pemare 3agaum Ha
BBIUKCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTIJIOB.

[TpoBoaUTE TPYyOYIO OLIEHKY JUHEWHBIX U YIVIOBBIX BEJIMYUH MPEIMETOB B peaIbHOMN
KU3HHU, Pa3MEPOB IIPUPOJHBIX OOBEKTOB. Paznmmuarh pa3Mepbl 3THX OOBEKTOB IO
MOPAJIKY BEJIUYHHBI.

CTpouTh UEpTEKU K TEOMETPUUECKUM 3a7a4am.

[Tonmp30BaThCA IPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIOJIB30BaTh IPU3HAKU U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a]1a4.
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[IpoBOANUTH TOTMYECKHE PACCYKIEHUS C UCIIOJIB30BAHUEM F€OMETPUUECKUX TEOPEM.

[lonb3oBaThCAd  MPU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIbHUKOB,

CBOMCTBOM MEIMaHbl, IPOBEJCHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYrOJIbHUKA, B
pELIEHNH TEOMETPUUECKUX 3a/1a4.

OnpenensaTh MapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble OOpa3yer
¢ HuUMHU cekymas. OnpeaensaTh MapaieIbHOCTh MOPSIMBIX C TMOMOIIBID PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MIPSAMOM.

Pemrats 3agaun Ha kiieTyatoi Oymare.

[TpoBOAUTH BBIYMCIEHUS U HAXOAUThH YUCIOBBIC U OYKBEHHBIC 3HAUYCHUSI YTJIOB

B TEOMETPUYECKUX 3a7a4ax C HCIIOJIBb30BAHUEM CYMMBI YIJIOB  TPEYTrOJILHUKOB
U MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX TMpU MEPECEUCHUH JIBYX
MapaJIeIbHBIX NPSIMBIX CEKyLIEH. PelaTe npakTniyeckue 3a1a4yv Ha HAXOXKJICHUE YIIIO0B.

Bianerp TOHATHEM TEOMETPUYECKOIO MECTAa TOYEK. YMETh ONPEIEIATh
OMCCEKTPUCY YIJIa U CEPEIMHHBIN MEPIECHANKYIISIP K OTPE3KY KaK TeOMETPUUYECKUE MECTA
TOYEK.

@opMynUpOBaTh ONPEACIEHUS] OKPY>KHOCTA W Kpyra, XOpAbl M JIHaMETpa
OKPYKHOCTH, IOJb30BATbCA UX CBOMCTBAMHU. YMETh IIPUMEHSATH 3TU CBOMCTBA IIpU
pelIeHnun 3aaa4.

Brnaners noHATHEM ONIMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH
ee neHrp. Ilomp3oBarbes (akTamMu O TOM, UTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA
[IEPECEKAIOTCS B OJHOM TOUYKE, U O TOM, YTO CEPEIMHHBIE NEPIEHIUKYIISIPBI K CTOPOHAM
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Bnagerp mnoHsiTHEM KacaTeNnbHOM K OKPYXKHOCTH, IIOJB30BaThCA TEOPEMOMN
O NEPIECHANKYIISPHOCTH KAcaTEJIbHOW U panyca, IPOBEICHHOTO K TOUKE KaCaHUs.

[Tonmp30BaThCS MPOCTEUIIMMU T€OMETPUYECKUMHU HEPABEHCTBAMH, MOHUMATh HX
MMPAKTUYECKUA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C MOMONIBIO LHUPKYIS H
JIMHEVKH.

[IpenMeTHble pe3ynbTaThl OCBOCHUSI MPOrpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

Pacnio3HaBaTh OCHOBHBIE BUBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJb30BATHCS
MX CBOMCTBAMU IIPHU PELIECHUU T'€OMETPUUECKUX 3a/1a4.

IIpuMeHATH CBOMCTBAa TOYKM IEPECEUEHUs] MEAWAaH TPEYroybHUKaA (LEHTpa Macc)
B PELLICHNH 3a/1a4.

Brnaners moHATHEM CpEIHEW JIMHUM TPEYTOJIBHUKA W TPalelUrH, IPUMEHATh HUX
CBOWCTBA NpPH pELIeHUM reoMerpuueckux 3anad. [lomb3oBatbest Teopemon daneca
U TEOPEMOM O MNPONOPLUHOHAIBHBIX OTpE3KaxX, MPUMEHATh UX U1 PEUICHUA
IIPAKTUYECKUX 3a/1a4.
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[IpuMeHsATh mNpU3HAKKW MOJOOUS TPEYTOJIBHUKOB B PEIICHUH T'€OMETPUYECKUX
3ajad.

[Tonb3oBaTbes  Teopemoit Iludaropa st pelieHHss TE€OMETPUYECKUX U
npakTudeckux 3amgady. CTpouTh MaTEMaTHYECKYI0 MOJENb B MPAKTUYECKHX 3ajlayax,
CaMOCTOSITENIbHO TPOBOAUTH YEPTEK U HAXOJUTh COOTBETCTBYIOIIUE JJTMHBI.

BnaneTs NOHATUSIMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yria IpsIMOYTOJIbHOTO

TpeyroyibHuKa. [1071p30BaThCsl ATUMU MOHATUSIMH ISl PEIICHUS MPAKTUUECKHUX 3a]1a4.

Beraucnares  (pa3nmuuHbiME - crioco0aMu) TUTOMIAb TPEYrOJbHUKA W TUTOIIAIN
MHOTOYTOJBHBIX (pUryp (moan3ysch, rjae HEOOXOIUMO, KalbKyjIsTopoM). IIpumensars
MOJIYYCHHbIC YMEHHS B IPAKTUUECKUX 33]]auax.

Branets NOHATHAMEU BIMCAHHOTO U IIEHTPAJIIBHOTO YTJia, UCIOIL30BaTh TEOPEMBI O
BIMCAHHBIX YIriaX, yriax MexAy XopAamu (CEKyUIMMH) U YIJIe MEXIy KacaTelbHOU U
XOpJIO¥ TIPU PEIICHUN T€OMETPUUECKUX 3a]1a4.

Brnanerr mMOHATHEM ONKMCAaHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUHN 3a]a4.

[IpuMeHATh MOTYyYEeHHBIE 3HAHHS HA TPAKTUKE — CTPOUTh MAaTEMaTUYECKHE MOJIEIIN
Ui 3a7a4  peajbHOM KWU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIUUCIICHUS
C TMPUMEHEHHEM TOJ00MS U TPUTOHOMETpUU (MOJB3YSACh, TJ€ HEOOXOIUMO,
KaJIbKYJIITOPOM).

[IpenMeTHble pe3ynbTaThl OCBOCHUSI MpOrpaMMbl y4eOHOro Kypca K KOHIY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJIUTh C UX MOMOIIBIO
pa3IUYHBIC AJEMEHTHI MPSMOYTOJIEHOTO TPEYTOJIbHUKA («PEIICHHE MPSMOYTOJIbHBIX
TPEYrOJIbHUKOBY»). HaxomuTe (C TOMOIIBIO KaIbKYyJsATOpa) JJIMHBI U YIJIbI
JUTSI HeTaOJTMYHBIX 3HAYCHUH.

[Tonp3oBaThes (popMynaMu TPUBENCHUS W OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXKIECTBOM  [IJI1  HAXOXJACHUS COOTHOIICHWH MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcmonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JIJII HAXOXKICHHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJILHUKOBY), TPUMEHSITh UX TIPHU PEUICHUU
TCOMETPUYECKUX 3a]1ad.

Brnagets moHsATHSAMH TIpeoOpa3oBaHMs TOI00WS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HIX ¢Guryp. [lonb3oBaThcs cBOMCTBAMU MOA00MS MPOU3BOJBHBIX (DUTYP, YMETh
BBIYHMCIIATH JJIMHBI K HAXOIUTH YTIIbI y TOA0OHBIX Guryp. [I[puMeHsTh cBOMCTBA MO100US
B TPaKTUYSCKHX 3a7adaX. YMETh MPUBOJIUTH TPHUMEPHI TMOJOOHBIX  Quryp
B OKPY’KaIOIIEM MHpE.

[Tonp30oBaThCS TEOpEMaMH O TPOU3BEACHHUH OTPE3KOB XOpJ, O IPOU3BEICHUHU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM!.
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[Tonb30BaThCsA BEKTOpaMH, MOHUMATh UX F€OMETPUUYECKUM U (PU3MUECKUN CMBICI,
OPUMEHATh HMX B PELIEHUM TEOMETpUYECKUX U (usmueckux 3anay. IIpumeHars
CKaJISIPHOE MPOU3BEIECHUE BEKTOPOB JIJIsl HAXOKICHUS JIUTMH U YTJIOB.

[Tonb30BaTbCd METOJIOM KOOPAMHAT HA IUIOCKOCTH, NIPUMEHATH €r0 B PELICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajau.

Bnaners NOHATHAMU IPaBUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, JIJTMHBI
OYTH OKPY>KHOCTH M paJuaHHOW Mephl yria, yMETh BBIYMCIATH IUIOLIA/lb Kpyra U €ro
yactel. [IpuMeHATh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1adyax.

HaxoauTs ocu (M1 IIEHTPBI) CAMMETPUU PUTYP, TPUMEHSTH IBHXKEHUS TIIOCKOCTH
B IIPOCTEUILINX CIydasx.

[IpuMeHATh MOTyYEHHbIE 3HAHUS HA TPAKTUKE — CTPOUTHh MaTEMaTHYECKUE MOJIETN
UId  3a7a4  peajbHOM KU3HM M TMPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TMpPUMEHEHUWEM MOoJ00Us M TPUTOHOMETPUYECKHX (QYHKIUH (IOJIB3YysCh, TIE
HE00XO0UMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
HanmenoBanue paznena  [Koamuaectso OcHoBHOE OcCHOBHBIE BUIbI IEATEIIEHOCTH 00yYaIOMINXCS
(TemnI) Kypca 4acoB CoJIepyKaHue
[Ipocrenne 14 IIpocreniue D opMyJIMPOBATH OCHOBHBIC IIOHATHS U OIIPEACIICHHUS.
reoMeTpUIeCcKue PUTyphl U IrE€OMETPUYECKUE Pacno3HaBaTh U3y4eHHbIE T€OMETpUUECKUE (QUTYPHI,
UX cBOMCTBaA. M3mepenue OOBEKTHI. OmpeessiTh UX B3aUMHOE PACHOJIOKEHNE, BHIOJIHATH
F€OMETPUYECKUX BEJTUUNH MHOroyroJjpHUK, YEPTEXK MO YCIOBUIO 3a]1a4U.
JoOMaHasl. IIpoBoauTh npocTeime NOCTPOEHHUS C MOMOIIBIO UPKYJIS
CwmexHble U Y JIMHEUKU.
BEPTUKAIIBHBIE YTJIBI. N3mepATH TMHENWHBIE U YTIIOBBIE BEJIMYUHBI TEOMETPUUECKUX
Pa6ora U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEULLINMU OmnpenessaTh «Ha ria3» pa3Mepbl pealibHbIX 00BEKTOB,
YEepTEKAMH. NPOBOIMTH rPyOYIO OIIEHKY X pa3MepOB.
N3mepenue nmuHelHbIX | PemaTh 3a1auu Ha BBIYUCIIEHUE ITTUH OTPE3KOB U BEJIMYUH
Y YTJIOBBIX BEJIUYMH, YTJIOB.
BBIYMCIICHUE OTPE3KOB | Pemiars 3a71aun Ha B3aMMHOE PACIIOJIOKEHHE
U yTJIOB reoMeTpudeckux puryp.
IIpoBoauTH KTaCCU(PUKAINIO YTIOB, BLIYUCIAATH
JIMHEWHBIC U YTJIOBbIE BEJIMYUHBI, IPOBOAUTH
HEO0OXOIUMBbIE JOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMHMTBHCS C HCTOPHEN Pa3BUTHUSI TEOMETPUU
TpeyronpHuKM 22 ITonsTHE O paBHBIX Pacno3HaBaTh apbl paBHbBIX TPEYTOJIBHUKOB HA TOTOBBIX

TPEYroJbHUKax

yepTexkax (C ykazaHHeM IIPU3HAKOB).
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Y IEPBUYHbBIE
IIPEJCTABIICHUS

O paBHBIX (PUTypax.
Tpu npusHaka
paBeHCTBa
TPEYTrOJIBHUKOB.
IIpr3sHaku

paBEeHCTBA
PSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBONCTBO MEIMAHBI
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA,
ITPOBEACHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbBIE

Y PaBHOCTOPOHHHE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOKCTBA
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.
Hepasencrsa

B T€OMETPHH.
IIpssMOyTONIBHBIN
TPEYTOJIBHUK C YTIIOM
B 30°

BoiBoauTh CiieicTBYS (PAaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyIMPOBATH ONPEACIECHHS: OCTPOYTOJIBHOTO,
TYNOYTOJLHOTO, MPSMOYTOJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJBHUKA; CEPEIMHHOTO NEPHEHAUKYISIpa
OTpe3Ka; IEPUMETPA TPEYTOJIbHHUKA.

®opMyIMpPOBaTh CBONCTBA U MMPU3HAKU PABHOOEAPEHHOTO
TPEYroJIbHUKA.

CTpouts yepTexu, pemaTh 3aJa4M C TOMOILbIO
HaXO0XJICHUSI PAaBHBIX TPEYTOJILHUKOB.

IIprMeHATH NPU3HAKY PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBLHUKOB B 3a7a4ax.

Hcnoab3oBaTh IUPPOBBIE PECYPCHI 1JISl HCCIET0BAHUSA
CBOMCTB U3y4aeMbIX (puUryp.

3HAKOMHMTBHCS C UCTOPHUEH Pa3BUTHUS TEOMETPUN
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[TapannensHble NpsIMBIE, 14 [TapamensHbie DopMyIMPOBATH NOHATHE [TAPAIUICIBHBIX IPSIMBIX,
CyMMa yTJIOB TPEYrOJIbHUKA IIPSIMBIE, UX CBOMCTBA. HAXOJAUTb IIPAKTUYECKUE [IPUMEPBIL.
Haxpecr nexaiue, N3yuaTsh cBOICTBA yIII0B, 00pa30BaHHBIX MIPH MTEPECCUCHUU
COOTBETCTBEHHBIE MapaJuIeNIbHBIX MPSAMBIX CEKYIIECH.
Y OJJHOCTOPOHHUE IIpoBoauTH JO0KA3aTEIBCTBA [TAPATUIEIIBHOCTH IBYX
yTJIbl, 00pa30BaHHbIE MPSIMBIX C TOMOIIBIO YTII0B, 00pPa30BaHHBIX MPU MEPECEUCHUN
IIpYU [1IEPECCYCHUN ATUX NPSIMBIX TPETHEN MPSIMOM.
MapaJuIesIbHbIX BuI4uciasiTh CyMMy yTJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX CEKYLIEH). HaxoauTp yncnoBbie 1 OyKBEHHbIE 3HAUEHHS YTIJIOB
IIpusnak B '€OMETPUYECKHUX 3a/1a4axX C UCII0JIb30BAHUEM TEOPEM
[1apaJuIeIbHOCTH 0 CyMMe€ YIJIOB TPEYTrOJIbHUKA U MHOI'OYT'OJIbHUKA.
IIPSAMBIX Yepe3 3HAKOMMTBHCS C HCTOPHMEN PA3BUTHUS T€OMETPUU
PaBEHCTBO PACCTOSHUIN
OT TOYEK OJHOM
MPSIMOU 10 BTOPOH
MIPSIMOU.
Cymma yrios
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYTOJIbHUKA
OKpyXHOCTb U KPYT. 14 OKpy»XHOCTb, XOpAa DopMyJIUPOBATH ONPEACICHUsI . OKPYKHOCTH, XOPbI,
I'eomerpuueckue Y IAAMETP UX JIMAMETPa U KacaTeJbHOM K OKPY>KHOCTH.
MMOCTPOCHUS CBOMCTBA. HN3yuaTth ux CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
KacarenbHas HccaenoBarb, B TOM YHCIIE UCOJIB3YH HU(PPOBHIE
K OKPYKHOCTH. pecypcehl: OKPYKHOCTb, BIMCAHHYIO B YTOJI; LIEHTP
OKpy>KHOCTB, OKPYKHOCTH, BIIMCAHHOU B YI'0JI; PABEHCTBO OTPE3KOB

76




®denepanbHas pabouas nporpamma | MatemaTtuka. 59 kinacchl (0a30BbIl YPOBCHB)

BIIMCAHHAs B YTOJL.
ITonsatue o I'MT,
MIPUMEHEHUE

B 3aJ1a4ax.
buccekrpuca

Y CEPEIUHHBIN
MEPIEHAUKYIISIP

KaK FT€OMETPUYECKUE
MECTa TOYEK.
OKpy>XHOCTb,
ONMCaHHAs OKOJIO
TPEYTOJIbHUKA.
OKpy»KHOCTB,
BIMCAHHAS

B TPEYTOJIbHUK.
IIpocrenmue
3a/1a4n

Ha MOCTPOCHHUE

KacaTe/IbHBIX.

Hcnoas3oBars metoa [ MT 1714 noka3arenbCcTBa TEOPEM

0 MEepEeCceUeHUU OMCCEKTPUC YIIIOB TPEYroJbHUKA U
CEpPEIMHHBIX EPIICHANKYIIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomompio I'MT.

OsBJaaeBaTh NOHATHUSIMH BIVCAHHOU W OITMCAaHHOU
OKPY)KHOCTEM TPEYTOJIbHUKA, HAXOAMTh LICHTPHI 3TUX
OKPYKHOCTEM.

Pemiats OCHOBHBIE 3a1a44 HA MOCTPOEHHUE: yIJia, PABHOTO
JTAHHOMY; CEpEIMHHOTO MEPIICHAUKYIISIPA TaHHOTO OTPE3Ka;
MIPSIMOU, MTPOXOIAILIEH YEPE3 TaHHYIO TOUKY

Y MIEPIICHIUKYJISIPHOU TAaHHOU MPSMOM; OMCCEKTPUCHI
JTAHHOTO YTJ1a; TPEYTOJIbHUKOB 10 PAa3JIUYHBIM JIEMECHTaM.
3HAKOMUTBHCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUU

[ToBTOpeHnue, o6o0IICHNE 4 IToBTOpEHNUE PemiaTh 3a1a44 Ha IOBTOPEHUE, UIUTIOCTPUPYIOLINE CBSI3H
3HAHUM 1 000011IeHIE MEXKIY Pa3IMYHBIMU YaCTSIMH Kypca
OCHOBHBIX TOHSITHM
Y METOJIOB Kypca
7 Kiacca
OBIIEE KOJIMYECTBO 68
UYACOB I10 ITPOTPAMME
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8 KJIACC
HanmenoBanue pazgena | KonruectBo OcHoBHOE OcHoBHBIE BUIbI ACSITETLHOCTA 00YYAIOIIUXCS
(Temsl) Kypca 4acoB COJZIEpXKAHNE

YeTbIpexyroJbHUKU 12 [Tapamnenorpamm, ero | U300paxkaTh U HAXOAUTHL HA YEPTEKAX
IIPU3HAKY M CBOWCTBA. | YETBIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacrtHble ciyyan DopMyJIMPOBATH ONpeIeIeHUs: [TapaJuIesiorpaMma,
IapajuIeIorpaMMoOB MPSAMOYTOJIbHHKA, pOMOa, KBaApaTa, Tpaneuuu, paBHOOOKOM
(MpSIMOYTOJILHUK, Tpareuuu, NpsMOyTrOJIbHON TpaneLuHu.
poMO, KBajpar), Ux Jloka3pIBaTh M UCIOJIb30BATh IIPH PELICHUH 32124
IIPU3HAKH M CBOMCTBA. | MPU3HAKU M CBOMCTBA: apajliesiorpamMma,
Tpanenus. MPSAMOYTOJIbHHKA, pOMOa, KBaApaTta, Tpaneuuu, paBHOOOKOH
PaBHOOOKas Tpareuuu, NpssMOyTroJbHON TpaneLuuu.
Y [IPSIMOYTOJIbHAS IIpuMeHATH MeTO YIBOCHUS MEAUAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoab3oBath 11ppOBbIE pecypchl IS HCCIEA0BAHUS
Meron yaBoeHus CBOWCTB U3y4aeMbIX (UTYD.
MEIMaHBbI. 3HAKOMMTBHCH C HCTOPHMEN PA3BUTHUS T€OMETPUU
IlentpanbHas
CUMMETPUS

Teopema Paneca u Teopema 15 Teopema dDarneca IIpoBoaUTH NOCTPOEHUS C TOMOIIBIO [IUPKYJIS U JINHEUKU

0 MPONOPIUOHATIBHBIX U Teopema C UCIIOJIB30BaHuE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MoJOOHBIE O IPONOPUHUOHAIBHBIX | O MPONOPUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYTOJIbHUKHU OTpE3Kax. IPONOPLUHUOHAIIBHBINA OTPE3O0K.
Cpenusst TUHUS IIpoBoauTh 10Ka3aTEIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA. TPEYTOJIbHUKA IIEPECEKAIOTCS B OAHOU TOUKE, U HAXOAUThH

Tpanenus, ee cpenHss

CBA3b C HCHTPOM MACC, HAXOJAUTHb OTHOIICHHUEC, B KOTOPOM
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JIHMUSL. MEJIUaHbI ACJSATCS TOUKOW UX MEPECCUCHUS.
[IponoproHabHbIE Haxoauth nogo0HbIe TPEYTOJIbHUKN Ha TOTOBBIX YepTExKaX
OTPE3KH. C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB MOTI00MSI.
[enTp Macc PemaTh 3a1auM Ha TOT00HBIC TPEYTOJLHUKH C TIOMOIIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEIIBHOTO MOCTPOCHUS YEPTEIKEU U HAXOXKJICHUS
[Tomo6HbIE MOJ0OHBIX TPEYTOJILHUKOB.
TPEYTOJIbHUKHU. IIpoBoauTH HOKA3ATEJBCTBA C UCIIOIB30BAHUEM
Tpu npusHaka MPU3HAKOB MOJI00USI.
nooous Jloka3bIBaTh TPY NIPU3HAKA TOA00US TPEYTOJIbHUKOB.
TPEYTOJIbHUKOB. IIpuMeHSATH MOTyYEHHBIE 3HAHUS MIPU PEIICHUN
[Ipumenenue F€OMETPUYECKHUX U MPAKTUYECKUX 3a7a4.
noaoous 3HAKOMHMTBHCS C HCTOPHEN Pa3BUTHUS TEOMETPUU
MIPU PEIICHUU
MPaKTUYECKUX 3a/1a4
IImomans. Haxoxnenue 14 CBo¥icTBa IUIOIIAIEN OBJageBaTh NEPBUYHBIMU MpeCTABJIEHUIMHU 00 00ITICH
TJIOIIA/IEH TPEYTrOJbHUKOB r€OMETPUUYECKHUX TEOpUH TIomaau (Mephl), (POPMYJIUPOBATH CBOKCTBA
¥ MHOTOYTOJIbHBIX (QUTYP. buryp. TUTOIIAM, BBISICHSITH MX HATJISTHBINA CMBICIT.
[Tnomanu mogo6HBIX GUTyp DopmyJIbl BoiBoauTh hopMyIIbI IJIOMIAAN TapajuIiesiorpamMma,
JUTS TUTOTLA A TPEYTOJIbHUKA, TPATleIUU U3 POPMYJIIbI TUTOIIAIH
TPEYTOJIbHHUKA, NpsIMOYTOJIbHUKA (KBaJpaTa).
napasuieiorpaMmma, BoiBoauTH (GOPMYJIBI TUIOMIATN BBITYKIIOTO
Tpanemuu. YETHIPEXYTOJbHUKA YePE3 IUaroHaIu U yroi MEK1y HUMHU.
Brruncnenue Haxoauts miomnaan Guryp, n300pakeHHbIX Ha KJIETYaTOM
TJIOIAJIEH CIIOKHBIX OyMmare, HCoJIb30BaTh pazoueHue GUrypsl Ha YaCTU
¢buryp. U JOCTpaviBaHUeE.
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[Tnowmanu ¢puryp

Ha KJIeT4aTou Oymare.
[Tmomaay mogo0OHBIX
uryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C IOMOIIIBIO METOAa

Pa30oupath npuMepbl UCIIOJIb30BaHUS BCIIOMOTATENIHON
IJIOIIAIN JIJISl PELIEHUSI TEOMETPUYECKHX 3a]ay.
Haxoautp mutomiaam nogo0HbIX GUryp.

BbruncasTh miomaan pa3inyHbIX MHOTOYTOJIBHBIX (PUTYD.
Pemiath 3aga4M Ha 110116 C IPAKTUYECKUM
COJIepKaHUEM

BCIIOMOTATEJIbHOM
TIOLIAIH

Teopema [Iudaropa 10 Teopema [Iudaropa, Hoxa3biBaTh TeOpemy [Iudaropa, ncnosan3oBars e

Y Hayaja TPUrOHOMETPUU ee MPUMEHEHHUE. B MMPAKTUYECKUX BHIYUCIICHUSIX.
Onpenenenue DopMyJIHPOBATH ONPEICTECHUS TPUTOHOMETPHUUECKUX
TPUTOHOMETPUYCCKHUX | (YHKIIUNA OCTPOTO yTIJia, MPOBEPATH UX KOPPEKTHOCTb.
GyHKIHNA OCTPOTO BbIBOAUTH TPUTOHOMETPUUECKHE COOTHOIICHUS
yIila IPSIMOYTOJIBHOTO | B IPSIMOYTOJIEHOM TPEYTOJbHUKE.
TPEYTOJIbHHKA, HccaenoBath COOTHOIIEHUS MEKY CTOPOHAMU
TPUTOHOMETPUYECKUE | B MPSAMOYIOJIBHBIX TPEYTOJIBHUKAX C yriiamu B 45° n 45°;
COOTHOLIEHUS 30° u 60°.
B [IPSIMOYTOJIbHOM Hcnoan3oBath GopMyIibl TPUBEIEHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPHUUYECKOE TOKIECTBO JJII HAXOKICHUS
OcHoBHOE COOTHOILICHUHN MEXKy TPUTOHOMETPUYECKUMU (PYyHKIUSIMU
TPUTOHOMETPUYECKOE | Pa3IUYHBIX OCTPHIX YTIIOB.
TOXJIECTBO IIpuMeHATH MOJIyYEHHBIE 3HAHUS U YMEHHUS MTPU PEIICHUH

MPAKTUYECKUX 3a]1a4.
3HAKOMUTBHCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUN
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VYTIIIBl B OKPY’KHOCTH.
Bnycansble 1 onvcaHHbIe
YETBHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpyxkHOCTH. Kacanue
OKPY>KHOCTEN

13

Bnoucannsie

Y LICHTPAJIbHBIC
YIJIBL, YTOJI
MEXKTY
KacaTeJIbLHOMI

Y XOPAOM.

VYTIbl MEX Y
Xopaamu

Y CEKYIIUMHU.
Bnucannsie

1 OITMCAaHHbBIC
YETHIPEXYTOJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[IpumMeHeHne 3Tux
CBOMCTB

MIPU PEICHUU
T€OMETPUYECKUX
3ajad4.

Bzaumnoe
PacCIONOKEHUE
JIBYX OKPYKHOCTEH,
oO1HMe
KacaTelIbHbIC.
Kacanue
OKPYKHOCTEN

®opMyJIHPOBATH OCHOBHBIE OIPEACIICHUS, CBSI3aHHBIE

C yIJIaMH B Kpyre (BIIUCAHHBIN YTroJl, IEHTPAJIbHBIN yroil).
HaxoanTh BriMcaHHbIE YTIIbI, OMUPAIOIIKUECS HA OIHY AYTY,
BBIYHMCJIATH YIJIbI C TOMOIIBIO TEOPEMBI O BIIUCAHHBIX
yriax, TeOPeMbl O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIIE C TOMOIIBIO ITU(POBBIX
PECYpPCOB, BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYT OJIbHUKH,
BbIBOJUTH WX CBOMCTBA M MIPU3HAKHU.

Hcnonb30BaTh 5TU CBOMCTBA U MPU3HAKU MPU PEIICHUU
3aa4
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[ToBTOpenue, 0600mEeHNE 4 [ToBTOpEHME PemaTh 3a1a4m Ha MOBTOPEHUE, WILTIOCTPUPYIOIIHE CBSI3H
3HAHUI OCHOBHBIX [TOHATHH U MEXIY Pa3IuIHBIMU YacTsIMU Kypca
METOJ/IOB KypCOB
7 1 8 KI1accos,
000011IeHIE 3HAHUI
OBILEE KOJIMYECTBO 68
YACOB IT1O ITPOI'PAMME
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9 KJIACC
HaumenoBanue paznena | Konndectso OcHoBHOE OcCHOBHBIE BUJIBI IEITEIHOCTH 00Y4AIOIIUXCS
(Temsl) Kypca 4acoB COJIEpKaHUE
Tpuronometpus. Teopembl 16 Onpenenenue ®opMyJIHPOBATH ONpe/ieIeHUsl TPUTOHOMETPUUECKHUX
KOCHHYCOB ¥ CUHYCOB. TPUTOHOMETPUUECKUX | (DYHKIHU TYIBIX U TMPSIMBIX YTJIOB.
Pemenue TpeyroJpHUKOB ¢yHukiuii yriaos ot 0° | BbIBOAUTH TEOpEMY KOCUHYCOB U TEOPEMY CUHYCOB
10 180°. ®opmyibl (c paauycoM ONMKUCAaHHON OKPYXHOCTH).
IPHBE/ICHHS. BoiBoauTH (hopMyJibl 1J151 BHIYHCTEHHS IJI0IIA/IeH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTOHOMETPUH ((I)OpMyJ'Ia
TeopeMa CHHYCOB. IUIOIIAI TPEYTOJbHUKA YEPE3 JBE CTOPOHBI U YTOJI MEXKIY
Perieane HUMH, HOopMyJIa TIIOMIAJAN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEYTOIbHHUKOB. JTMArOHAaJU M YTOJl MEXy HUMH).
ITpakTHyeckoe PemiaThb TpeyroabHUKMU.
TIPHIMEHEHUE PemiaTh npakTHYECKUE 3a/1a4H, CBOSIINUECS
JI0KA3aHHBIX TEOPEM K HAXOKJICHUIO Pa3IMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoGpazoBanue moao0us. 10 [Tonsitue OcBauBaTh NOHATHE TIPEOOPA3ZOBAHUS TTOIOOUS.
Merpuueckue 0 mpeoOpa3zoBaHUU HccaenoBath OTHOLIEHUE TUHEHHBIX 2JIEMEHTOB (PUTYp
COOTHOUIIEHUS no100us. pu MpeoOpa3oBaHUM MO00US.
B OKPY>KHOCTH CoOTBETCTBEHHBIC HaxoauTts npuMepsl o1001s B OKPYKarOIIeH
AIIEMEHTHI TOTOOHBIX JCHCTBUTEIILHOCTH.
buryp. BbIBOAMTB METpHUECKHE COOTHOIICHHUS MEXKIY OTpE3KaMU
Teopema XOp/I, CEKYIINUX U KaCaTeIbHBIX C UCTIOJIb30BAaHUEM

O TIPOU3BEICHUH
OTPE3KOB XOP/I,
Teopema

BIIMCAHHBIX YIJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemiatnb IrCOMCTPHUUCCKUC 3aa4Y1 U 3aa4Y1 U3 peaHBHOﬁ
ZKHN3HHU C UCIIOJIb30BAHHUECM HOI[O6HBIX TPEYIrOJbHNKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYIIUX,
TEOpEMa O KBaJipare
KacaTeJIbHOM.
[Iprumenenune

B pCILICHUU
FEOMETPUYECKUX
3aj1a4

Bekropsl

12

Onpenenenne
BEKTOPOB, CIIOKEHHUE
Y BBIUUTAHUE
BEKTOPOB,
YMHOXEHHUE BEKTOPA
Ha YMCIIO.
DuznveCcKui

Y TEOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IBYM
HEKOJUTMHEAPHBIM
BEKTOpAM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IIPOU3BEICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABIICHHBIE OTPE3KH,
HCCJIeI0BATH T€OMETPUUECKUH (TIepeMEILICHUE)

U pU3HYECKui (CHUia) CMBICIIBI BEKTOPOB.

3HaTh omnpeeIeHUs CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUSI BEKTOpA Ha YUCJI0, MCCJIEI0BATH
T€OMETPUYECKUN 1 (PU3UYECKUI CMBICIIBI TUX OTIEpaIIUH.
Pemath reomeTpruieckue 3aa4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKatsipHOE MPOU3BEACHUE BEKTOPOB,
BbIBOJUTH €TI0 OCHOBHBIC CBOMCTBA.

Bouruucasitb cyMMy, pa3HOCTb U CKAJIIPHOE TPOU3BEACHUE
BEKTOPOB B KOOpJAMHATAX.

IIpuMeHATH CKaJIIpHOE MPOU3BECHUE 1JI1 HAXOXKICHUS
JUTH U YTJIOB
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MIPUMEHEHUE

JUTST HaX 0K ICHUS
JUTMH U YTJIOB.
Pemtenne 3agau

C IMIOMOIIBIO BEKTOPOB.

[TpumMeHeHne BeKTOpOB

JUTSI pETICHUS 3a/1a4
buzuku

I[CKapTOBBI KOOPAWHATBI
Ha IIJIIOCKOCTHU

JlekapTOoBBI
KOOPJMHATHI TOUYEK
Ha MJIOCKOCTH.
YpaBHEHHE NPSIMOM.
YpaBHeHUE
OKPYKHOCTH.
Koopaunatsl Touek
epeceyeHus
OKPYKHOCTHU

U TIPSIMOM.

Meton koopauHaT
IPU PEIICHUU
re€OMETPUYECKHUX
3aJ1a4, MPaKTUYECKUX
3aa4y

OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOpPJIMHAT, AE€KaPTOBBIX KOOPAMHAT TOUYKH.

BbIBOAMTH ypaBHEHUE NPSAMOU U OKPYKHOCTH.
BeiaeasiTh OIHBIN KBaIpaT A1 HAX0XKICHHS LEHTpa

U paJinyca OKpYHOCTH I10 €€ YPAaBHEHHUIO.

PemaTp 3a1a4u Ha HAXOXKIEHUE TOUYEK

NIEPECEUEHHUSI IPSIMBIX U OKPYKHOCTEN C MOMOILBIO METOAA
KOOpJMHAT.

Hcnoab3oBaTh CBOMCTBA YIIIOBOTO KO3 PuIIMEeHTa NpsIMOi
[P PELIEHUU 331124, JJIs1 ONPEIEIICHHS] PaCIIONIOKEHUS
IIPSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEUICHUN

r€OMETPUYECKHUX U MPAKTUYECKUX 3a]ad,

JUISl TOCTPOCHUS MAaTEMaTUUECKUX MOJIENen

peanbHbIX 3a7a4 («METOJl KOOPAUHATY).

IHoab30BaThLCS 17151 TOCTPOCHUS U UCCIIEIOBAHUN
U(POBBIMHU PECYPCAMH.

3HAKOMUTHCH ¢ HCTOPHEN Pa3BUTHS T€OMETPUN
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[IpaBusibHBIE
MHOTOYTOJIbHUKH.
JInvHa OKpYKHOCTH

Y TJIOIIA/Ib KpYTa.
Brrancnenue mnomanen

[IpaBusibHBIE
MHOT'OYTOJIbHUKH.
Yucao n. JInuna
OKPY>KHOCTH, AyTH
OKPY>KHOCTH.
Pangnannas mepa
yTJIa.

[Lnomane kpyra,
CEKTOpa, CECTMEHTA

DopMyIMPOBaATH ONPEIEICHUE TPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
ITo1b30BaTHLCSsI NOHATHEM JUIMHBI OKPYKHOCTH, BBEICHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleIsATh
YUCJIO T, UIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTH MEepexoa OT paAuaHHOM MEPHI yIJIa

K IpajlyCHON 1 HA00OpOT.

OmnpeneasaTs II0MAIb Kpyra.

BeiBoauts opmyJisl (B rpagyCHOM U paluaHHON Mepe)
JUISL JUTAH IyT, TUIOIAJENH CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaan Guryp, BKIHOUAIOMIKUX 3JIEMEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTsh 1iomaay B 3ajiayax peajabHOM )KU3HU

JIBM>KEHUS TIIIOCKOCTH

[lonsaTue o nBMKEHUN
IJIOCKOCTH.
[TapanmnensHbIi
IIEPEHOC, TOBOPOT
[Ipumenenue

IIPU PELICHUH 3a7a4

Pa30upaTte npuMepsbl, WIUTIOCTPUPYIOIINE TOHATHS
JBUYKCHUS.

DopMyJIMPOBATH ONPEIEIEHUS TAPAILIENBHOTO MEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHH.

BBIBOAMTE MX CBOKCTBA, HAXOAUTH HEIIOBUKHBIC
TOYKH.

HaxoauTh LIEHTPBI ¥ OCU CUMMETPUN TPOCTEULIINX
duryp.

IIpumeHsaTh napaaieabHbli NEPEHOC U CHMMETPUIO
IPU PElICHUU TeOMETPUUECKUX 3a]1au (pa3oupaTh
IPUMEpHI).

Hcnoab30BaTh 115 IOCTPOEHUS U UCCIIEIOBAHUM
1M pPOBbBIE PECYPCHI
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[ToBTOpenue, 06001IIEHNE,
cHUCTeMaTH3aIus 3HAHUIH

[ToBTOpEHUE
OCHOBHBIX [TOHSATUIN

1 METOJOB KYypCOB
7-9 xnaccos,
o0o01eHne

Y CUCTEMAaTHU3aLHs
3HaHui. [Ipocreimme
IF€OMETPUYECKUE
burypsl u ux
cBoucTBa. U3mepenue
TrE€OMETPUYECKHUX
BEJIMYHH.
TpeyroapHUKH.
[TapannensHbie

U TIEPIICHUKYIJISIPHBIC
psIMBIE.
OKpy>XHOCTb U KPYT.
I'eomeTpuyeckue
MOCTPOEHHUS. YTJIbI

B OKPY’KHOCTH.
Bniucannsie

Y OTHMCaHHbIE
OKPYXHOCTHU
MHOT'OYT'OJIbHUKOB.
[Ipsimast

U OKPY>KHOCTb.

OnepupoBaTh NOHATHAMU: DUTypa, TOUKA, IpsIMasi, yro,
MHOT'OYT'OJIbHUK, PABHOOSIPEHHBIN U PaBHOCTOPOHHU I
TPEYTOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTprca U BbICOTa TPEYroJIbHUKA, Mapaljie]IorpaMm,
pOMO, IpSIMOYTOJILHUK, KBAJIpaT, Tpaneus; OKPY>KHOCTb,
KacaTellbHasl; paBeHCTBO U Mo00ue Guryp,
TPEYTOJbHUKOB; MTAPAILICIIBHOCTh U NEPIICHIUKYISIPHOCTD
NPAMBIX, YTOJ MEXKAY TPSAMBIMU, CAMMETPHUSI OTHOCUTEIBHO
TOYKHU U MIPSMOM; ININHA, PACCTOSHUE, BEJIMYNHA YIJIa,
IJIOIIA/b, IEPUMETP.

HUcnoab3oBatrs (popMyJibl: IEPUMETPA U TUIOIIATN
MHOTOYTOJIbHUKOB, INTMHBI OKPY>KHOCTH U TLTIOIIAIN KPYyTa,
o0beMa IPSIMOYTOJILHOTO Mapasuiesienunea.
OnepupoBarb NOHATUAMU: TPSIMOYTOJIbHASI CHCTEMA
KOOPJIMHAT, BEKTOP; UCIOJIb30BATh 3TH IMOHATHS

JUTA IPEACTABJICHUS TJAHHBIX U PEIICHUS 3a7a4, B TOM YHUCJIIE
U3 IPyTUX Y4EOHBIX MPEIMETOB.

PemaTe 3a1a4um Ha NTOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTFOCTPALMIO CBSI3€M MEXKTY PA3JIMYHBIMU YaCTSIMU Kypca.
Boui0uparh MeTox 1151 pelIeHUs 3aJauu.

PemaTh 3a1a4M 13 IOBCEIHEBHOM JKU3HHU
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YeTsIpexyroJbHAKY.
Bnucannsie

Y OITMCaHHbIE
YETBIPEXYTOJIbHUKH.
Teopema [Tudaropa
U Hayasa
TPUTOHOMETPHH.
Pemenue o0mumx
TPEYrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.

JBwxkenus. [logobue.

Cummerpus.
[Lnomans.
Brruucnenue
romaneit. [ nomann
oTI00HBIX GUTYP.
JlexapToBbI
KOOPAMHATHI

Ha IUIOCKOCTH.
Bekropsl

Ha IUIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

68
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM HH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPUOOpETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKU 3pEHUS MPAKTUUYECKUX MPUIOKEHUMN, TaK U UX POITU
B 00pa3oBaHuM, HEOOXOAUMOM Ka)XXJI0MY ueloBeKy. Bo3pacTaer uncio npodeccuii, mpu
OBJIAJICHUU KOTOPBIMH TpeOyeTcst Xopolas 6a30Bast MOJArOTOBKA B 00JIaCTH BEPOATHOCTH
M CTAaTUCTUKM, Takasg MOJrOTOBKAa BaKHA MJIA NPOJOJDKEHHUS OO0pa3oBaHUs M JUIS
yCHeuHou npoecCUOHAIBHOU Kaphephl.

Kaxx11p1i1 4esioBeK MOCTOSHHO MPUHUMAET PEUIEHUS] HA OCHOBE MMEIOIIMXCS Y HETO
JaHHBIX. A i1 0OOCHOBAHHOTO MNPUHATHS PEIICHHS B YCIOBUAX HEIOCTaTKa WM
n30bITKa WHGOPMALIMK HEOOXOJMMO B TOM YHCJIE XOpomo chOpPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIUICHHE.

HIMeHHO 1MO3TOMY OCTpPO BCTajla HEOOXOAUMOCTh COPMUPOBATH Yy 00YUarOIINXCS
(YHKIHMOHAJIBHYI0 TPaMOTHOCTb, BKJIIOYAIOLIYI0 B €€0sl B KauyeCTBE HEOThEMIIEMOM
COCTABJISIIOLIEH YMEHHE BOCHPUHMMATh M KPUTUUYECKU AHAJIU3UPOBATh MH(OPMAIUIO,
MIPE/ICTABJIICHHYIO B PA3JIMYHBIX (pOpMax, MOHUMATh BEPOSITHOCTHBINA XapaKTep MHOTHX
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
pacueTsl.

3HAaKOMCTBO B Y4Y€OHOM Kypce C OCHOBHBIMU MpUHUMIAMU cOOpa, aHaiIu3a
U TpPEACTAaBICHUS JAHHBIX M3 Pa3IMYHBIX cdep >KU3HU OOLIECTBA U TOCYyJapcTBa
npuoOmiaeT oOydarommxcs K  OOIIECTBEHHBIM UWHTepecaMm. M3yueHue OCHOB
KOMOMHATOPUKM DPAa3BUBACT HAaBBIKM OpraHu3aluu nepedopa M MOJcCYeTa Ywucia
BApUAHTOB, B TOM YHWCJIE B MPUKIATHBIX 3aja4ax. 3HAKOMCTBO C OCHOBaMH TEOPUU
rpadoB co3maeT MareMartuyeckuit GyHAaMeHT Uit (HOPMHUPOBAHUS KOMIIETEHIIUN
B oOmactu WHPOPMATHKKM W LUPPOBBIX TeXHONOrud. [Ipum u3ydeHUM CTaTUCTUKU
Y BEPOATHOCTH 0OOTaIlalOTCs MPEICTaBICHHs] 00yYaroINXCs O COBPEMEHHOW KapTHHE
MHpa U METOJIax €ro Ucciea0BaHus, (POPMHUPYETCS MOHUMAHHE POJU CTATUCTUKHU Kak
MCTOYHMKA COIMAJIBHO 3HAYUMOM WH(POpMAlMU ¥  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBITIICHHUS.

B cooTBeTCTBUM € JTaHHBIMHU LEJISIMU B CTPYKTYpE MPOrpaMmbl y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOI'O 00IIEro 00pa30BaHusl BbIAEIEHBI CIEAYIOLIUE
cozepkaTebHO-MeTonnueckne JmHun: «lIpeacTaBieHne MaHHBIX W OMHUCaTeNbHAs
CTaTUCTHKa», «BeposTHOCTBY, «1aeMeHThl KOMOMHATOPUKWY», «BBeaeHue B Teopuio
rpadoBy.

Conepxxanue nuHun «lIpencraBieHne AaHHBIX M OMUCATENbHAS CTATUCTHUKA
CIIY’)KUT OCHOBOM 111 (hOPMUPOBAHUS HABBIKOB PabOTHI ¢ MH(pOpPMAIMEH: OT YTCHUS U
UHTepHpeTanuun WH(OpMaIMK, NPENCTaBIEHHONW B TaOmuIaXx, Ha JuarpaMMax M
rpadukax, n0 cOopa, MPEACTaBICHUS M aHajiM3a JAHHBIX C MCIOJb30BaHUEM
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CTATUCTHUYECKUX XapaKTEPUCTHK CpPEIHUX U pacceuBaHus. Pabortas ¢ JgaHHBIMH,
oOydJaroriecsi yd4aTcsi CUMTBIBAaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIJIBUTATH,
apryMEHTHUPOBATh U KPUTHUKOBATH MPOCTEHIITNE TUTIOTE3bI, PA3MBIILIATE Ha (haKTOpaMH,
BBI3BIBAIOIIMMH HW3MEHYMBOCTh, M OILICHMBATh HX BIHMSHUE HA paccMaTpUBacMbIC
BEJIMYUHBI U TTPOIIECCHI.

NHTYyUTHBHOE TMpPEACTABICHUE O CIy4allHON W3MEHYHMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAEHUWW CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW ISl M3YYCHHUS
TEOpPUU BEPOATHOCTEH. bobIloe 3HaUeHNE UMEIOT MPAKTUYECKUE 3a1aHUsl, B YaCTHOCTH
OTIBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMHU.

[TonsTHE BEpOATHOCTH BBOJMUTCS KaK Me€pa MPaBAONoA00us CIIy4YalHOrO COOBITHSI.
[Ipu u3yueHun yuyeOHOro Kypca o0ydaroumecs 3HaKOMSTCS ¢ MPOCTEHIIIMMHU METOJaMuU
BBIYMCJIEHUS BEPOSITHOCTENM B CIIy4alHBIX OJKCIEPHUMEHTAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMU, IMO3BOJISIIOIIUMHU CTaBUTh U
pemiath O60Jee ClIoXKHbIE 3a7aun. B yueOHbIN Kypc BXOAST HavyadbHbIE MIPEICTABICHUS O
CIy4yalHbBIX BEJIMUYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOrO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOyYaroniuxcs
C MHOYKECTBAMH W OCHOBHBIMHM ONEpAlMAMH HaJl MHOXECTBAMH, PacCMaTpPUBAIOTCS
MpUMEpbl TPUMEHEHHUs] NJid pelieHus 3a7ad, a TakKe HCIOJb30BaHUS B JPYTUX
MaTeMaTUYECKUX Kypcax U YUeOHBIX MpeMeTax.

B 7-9 xnaccax uzyuaercst yueOHbIN Kypc « BepoSITHOCTh U CTaTUCTUKA, B KOTOPHIi
BXoasaT pazaensl: «lIpencraBieHue JaHHBIX M OMHUCATENIbHAsl CTATUCTHKAY,
«BeposTHOCTBY, «NIeMEHThl KOMOUHATOPUKNY, «BBeneHne B Teopuio rpadony.

OO0miee yucao0 4YacoB, PEKOMEHAOBAHHBIX JUISi M3Yy4YEHHUs Y4eOHOro Kypca
«BepositHOCTh M cTaTucTHKay, — 102 waca: B 7 kimacce — 34 yaca (1 yac B Hemero),
B 8 kiacce — 34 yaca (1 gac B Heaeno), B 9 knacce — 34 yaca (1 gac B HeemIO).

COIAEPKXAHUE OBYYEHMUSA
7 KIIACC

[IpeacraBinenre NaHHBIX B BUAE TaONUL, Auarpamm, rpaukoB. 3anojHEHUE
Ta0NUL], YTEHUE U MOCTPOEHHUE JuarpaMm (CTOJOMKOBBIX (CTOJMOYATHIX) U KPYTOBBIX).
Urenne rpaduKoB peanbHbIX MpoieccoB. I3BnedeHue uHboOpMalMu M3 JUarpaMm
1 Ta0JIMLI, UCTIOJIb30BAHUE U UHTEPIIPETAlUs JaHHBIX.

OnucarenpHas CTaTHCTUKA: CpeaHee apudmeTrnyeckoe, MeauaHa, pa3Max,
HauOoJIbIlIee U HAaMEHbIIIee 3HaUeHUsI HA0opa YUCIIOBBIX NaHHBIX. [Ipumeps! ciaydaitHoN
WU3MEHUYNBOCTH.

Crny4yaliHbI{ SKCIEpUMEHT (ONBIT) U cllydaiiHOe coObITHEe. BeposTHOCTh U yacToTa.
Posib MasiOBEpOSITHBIX U MPAKTUUYECKH TOCTOBEPHBIX COOBITUH B IPUPOJIE U B OOIIECTBE.
MoHeTa 1 urpanapHasi KOCTb B TEOPUU BEPOSATHOCTEN.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucno pedep u cymmapHasi CTEIEeHb
BepiH. [Ipencrasnenue o cBs3noctu rpada. Llenu u nukiel. [lytu B rpadax. O6xon
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rpada (dinepoB nyth). [lpeacraBnenne o6 opueHTUpoBaHHOM Tpade. Permenue 3amau
C TIOMOIIBI0 TPadoB.

8 KJIACC

[IpencraBieHne 1aHHBIX B BUAE TAOIUI, AMArpamMm, TpapuKOB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IIOJAMHOXKECTBO. Onepanyu HaJ, MHOKECTBAMMU:
oObeIMHEHUE, NepeceyeHue, nomnoiaHeHue. CBoOICTBa omepanuil HajJl MHOMXKECTBaMMU:
IIEPEMECTUTENBHOE, COYETATEIIHOE, PACIIPEACIUTENBHOE, BKIIIOUeHUS. Vcnonp30Banue
rpauyecKoro MpeACTaBICHUS MHOXECTB ISl OIMCAHUS pEalbHBIX IIPOLECCOB U
SBJICHUU, IIPU PEILIECHUM 33]1a4.

N3mepenne paccenBaHus JaHHBIX. Jlucnepcus M CTaHIAPTHOE OTKIOHEHHUE
YHCJIOBBIX HA0OPOB. JlnarpaMmMa paccenBaHus.

DneMeHTapHble cOOBITUS cllydaiiHoro onbita. Ciayyalinble coObITUA. BeposTHOCTH
coObITHI. OMNBITBI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSAMU. CllydaitHbIN
BbIOOD. CBS3b MEXKAY MaJIOBEPOSITHBIMU M MPAKTUYECKU JOCTOBEPHBIMHU COOBITUSIMU B
MpUPOE, OOIIECTBE U HAYKE.

JlepeBo. CBOMCTBa JEPEBBEB: E€IMHCTBEHHOCTHh ITyTH, CYIIECTBOBAHUE BHUCSYEH
BEPILMHBI, CBSI3b MEXKAY YMCIOM BEpUIMH M uducioM pedep. IlpaBuno ymHOKeHUs.
Pemienue 3amau ¢ momoibio rpados.

[IpotuBononoxueie coobiTus. [Juarpamma Ditnepa. O0beIMHEHNE U TIEPECEUCHUE
coObiTuii. HecoBmecTHbie cOOBITHSA. DOpMyna CIOXKEHHS BEPOATHOCTEH. Y ClIOBHAs
BeposiTHOCTh. [IpaBmiio ymHOxeHusa. HeszaBucumblie coObiTus. IlpeacraBnenue
DKCIEPUMEHTAa B BHUJE JAcpeBa. PemenHue 3amad Ha HaXOXKICHHUE BEPOSATHOCTEU
C IOMOIIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, JUarpamm JDiliiepa.

9 KJIACC

[IpeacraBnenne MaHHBIX B BUE TaOMUIl, AuUarpamm, rpadukoB, UHTEPIIPETAIUSI
JNaHHbIX. UTeHre U mocTpoeHue Tabaull, AuarpaMmm, rpaduKoB MO peaibHbIM JaHHBIM.

[TepectanoBku u (daktopuan. CodyeTaHWss W YUCIO COYETAaHUU. TpPEyrobHHUK
[Tackans. Pemienue 3a1a4 ¢ UCMOJIB30BaHUEM KOMOMHATOPUKHU.

I'eomerpuueckas BepoATHOCTh. CiydailHbIE  BBIOOp TOYKM U3  (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 yT'M OKPYKHOCTH.

HcnbiTanne. Yenex n Heymawya. Cepust HCOBITAaHUM 10 nepBoro ycmnexa. Cepus
ucneiTanuii bepaymim. BepostHocTu coObITHI B cepun ucnibiTanuii beprym.

CnyvailHasg BeJIMYMHA U pacOpelelieHHe BepoATHOCTEeW. MaremaTudeckoe
oxuaanue u aucrnepcus. [I[pumepsl MaTEMAaTHYECKOTO OKHAAHUS KaK TEOPETUUECKOTO
CpPEIHEro 3HAYCHUS BEJIIMYMHBI. MaTEMATUYECKOE OXKUIAHUE U JUCHEPCUS CIyYanHOU
BEJIMYMHBI «YHUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHYIm.

[TonsiTue o 3akone GoMbIMX Yucen. Mi3zMepeHue BeposSTHOCTEH C TOMOIIBIO YacTOT.
Ponb 1 3HaueHre 3aKkoHa OOJIBIINX YHUCEIT B PUPOJIE U OOIIIECTBE.
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HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yabTAaThl OCBOEHHUS NPOrPAaMMBI Y4e€OHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Yurate wuHpOpMaLMIO, NPEICTaBICHHYIO B Tabouuax, Ha JuMarpaMmax,
MIPEACTABIIATH JaHHBIE B BUJIE€ TAOIUL, CTPOUTH AHArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE)
Y KPYT'OBBIE) [10 MaCCUBAaM 3HAUYEHUH.

OnuceIBaTh M HHTEPIIPETUPOBATH PEAIBHBIC YHCIIOBBIE JAHHBIE, ITPEACTABICHHBIC B
TabauIax, Ha AUarpaMmax, rpadukax.

Hcrons30BaTh Uil ONMCAHUS JAaHHBIX CTaTUCTUYECKUE XAPAKTEPUCTUKU: CpEHEe
apudmernyeckoe, MeaHa, HauOOJbIlIeEe U HAMMEHbIIIEE 3HAYCHUS, Pa3Max.

HmeTs nipecTaBieHue 0 CIIy4aiftHON U3MEHUNBOCTH Ha ITPUMepax IeH, (PU3HMUeCKux
BEJIMYUH, AHTPOIIOMETPUYECKUX [AHHBIX, UMETh MPEICTABICHUE O CTAaTUCTHYECKOU
YCTONYUBOCTH.

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

N3Bnekats 1 npeoOpa3oBbIBaTh HHPOPMALIMIO, IPEICTABICHHYIO B BHUE TaOJML,
uarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUE TaOIUI, TUarpamMmm, rpadukoB.

OnuceIBaTh TaHHBIE C IOMONIBIO CTATUCTUYECKUX MMOKA3aTEIIC: CPEAHNUX 3HAUEHU
U Mep paccenBaHus (pa3max, AUCIEPCUS U CTAaHAAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUH M YacTOThl COOBITHI, B TOM YHCIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUIA.

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITUH B ONBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonp3oBath rpaduyeckue MOJEIM: JEPEeBO CIY4YalHOro HKCIEPUMEHTA,
qyarpamMMbl DWIiepa, YucioBas mpsmast.

OnepupoBaTh MOHATUSMH: MHOKECTBO, IIOJIMHOKECTBO, BBITIOJIHATH ONEPALlUU HaJl
MHOXECTBaMU: OOBEIMHEHUE, TEPECCUCHHE, IOMOJHEHUE, MEPEUUCIATh AIEMEHTbI
MHOKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduueckoe NpecTaBICHUE MHOKECTB U CBSI3€H MEKIYy HUMHU IS
OMKCAaHUs MPOLIECCOB U ABJICHHI, B TOM YKCJIE TP PELIEHUH 3a/1ay U3 IPYTUX y4eOHBIX
MIPEIMETOB U KYypCOB.

[IpeameTHBIC pE3yabTaThl OCBOEHUS NPOrPaMMbl y4eOHOTO Kypca K KOHILY
oOyuenus B 9 kiacce.

W3Bnekate u mpeoOpa3oBbIBaTh WH(DOPMALHMIO, MPEACTABICHHYIO B PAa3TMYHBIX
WMCTOYHUKAX B BHJE TaOuul, auarpamm, rpadukoB, MPEACTaBIATh IJaHHbIE B BHUJE
TabIuLl, TUarpamMm, rpauKoB.
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Pemate  3amau  OpraHM30BaHHBIM  I[EpeOOPOM  BapHaAHTOB, a  TaKke
C UCTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcnonp30BaTh onucarelbHbIE XapaKTEPUCTUKU IJII MACCUBOB YUCJIOBBIX JAHHBIX,
B TOM YUCJIE CPEIHUE 3HAYCHUS U MEPBI pACCEUBAHMSL.

HaxoauTh 4acTOThl 3HAYEHUW M YACTOTHI COOBITHS, B TOM YHCIIE TMOJIb3YSCh
pe3yibTaTaMu MPOBEICHHBIX U3MEPEHUI 1 HAOTIOICHUH.

HaxonuTtb BeposSTHOCTH CITydyallHBIX COOBITUN B U3YUEHHBIX OIBITAX, B TOM YUCIE B
OTBITaX C PAaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMH COOBITUSMH, B CEPHUSIX UCIBITAHUHA 0
NIEPBOIO YCIIEXa, B CEpUAX UCIBbITaHUN bepHyiu.

HNwmets npencTtaBiieHUE 0 CIIy4alHOU BEJIMYHUHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

Nmers mnpencraBieHne O 3akoHE OOJBIIMX 4YHCENl Kak O [MPOSIBICHUU

3aKOHOMEPHOCTH B CIIy4ailHOM H3MEHYMBOCTM W O POJIM 3aKOHA OOJIBIIUX YHUCEI
B IIPUPO/I€ U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIIACC
HanmenoBanme paznena |KomudecTBo OcHOBHOE cojiepKaHue OCHOBHBIC BUJIBI ICATEILHOCTH O0YJarOIIAXCSI
(TemnI) Kypca 4acoB
[IpencraBneHue qJaHHBIX 7 [IpencraBieHue JaHHBIX OcBauBaTthb CIoco0bI MIPEICTABICHHUS

B Tabnuuax. [IpakTudeckue
BBIUMCIJICHUS IO TAOJIUYHBIM
JNaHHBIM. M3BIEUeHnE

U UHTEpIpeTanus
TaOJIMYHBIX JTAHHBIX.
[TpakTuyeckas pabota
«Ta0muiey.

['pacuueckoe
MPEICTAaBICHUE TaHHBIX

B BU/JIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOYATHIX)
auarpamM. UreHue u
IIOCTPOEHUE AHATrPaMM.
[Tpumeps! nemorpadguueckux
Juarpamm.

[IpakTudeckas padbora
«JInarpamMmeI»

CTaTHCTUYECKUX JTAHHBIX M YHCIOBBIX MAaCCHBOB
C TIOMOIIIBIO TA0JIUII U IMarPaMM C UCTIOIH30BaHUEM
aKTyaJbHBIX M BXKHBIX JaHHBIX (AeMorpadudeckue
JaHHbBIE, POU3BOICTBO MPOMBIIIUICHHOM

Y CEJIBbCKOXO3SIMCTBEHHOW MPOAYKIINH,
OOIIIECTBCHHBIE M IPUPOAHBIC SBJICHHUS).

N3yuaTh MeToabI paOOTHI C TAOIUIHBIMU

U TpaUueCKUMU MPEACTABICHUSIMU JaHHBIX

C TIOMOIIBIO IU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX PadOT

OnucarenpHast CTAaTUCTHKA

Yucnossie HaOopbl. CpeniHee
apudmernyeckoe.

OcBauBaTh NOHATHSI: YUCIIOBOM HaOOp, Mepa
[IEHTPAIILHON TeHJICHIIUU (Mepa IIEHTPa), B TOM YUCIIe
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Menuana yncnoBoro Habopa.
Y CcTOMYUBOCTH MEIUAHEI.
[IpakTuueckas paboTa
«CpenHue 3HaYEHUS.
HauOombiiee n HauMeHbIIIEe
3HAYEHUSI YUCIIOBOTO HAabopa.
Pazmax

cpeaHee apuMeTuieckoe, MeuaHa.

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
CpemHero apu(pMeTHIecKoro ¥ MeIUaHEbI.

Peniats 3agaun.

H3y4yars cBoOiicTBA CPEAHUX, B TOM YHUCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPaKTUYECKUX padoT.

OcBauBaThb NOHATHSA: HaOOJIbIIIEE U HAUMEHbILIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

Pemats 3aga4yu Ha BEIOOp criocoOa onucaHus
JAHHBIX B COOTBETCTBUU C MPUPOJION TAHHBIX

Y LEJISIMU MCCIIETOBAHUS

CnyyaliHasi "BMEHYMBOCTD

CrnyyaiiHasi UBMEHYHBOCTD
(mpumepsr). Yactora
3HAYEHHI B MaCCHBE
JNaHHbIX. [ pynmnupoBka.
I'mcrorpammel.
[IpakTudeckas padota
«CitydaiiHasi U3BMEHUYUBOCTHY

OcBauBaTh NOHATHS: YaCTOTA 3HAYECHUI B MACCUBE
JAHHBIX, TPYNIIUPOBKA JAHHBIX, THCTOTPaMMa.
CTpouTh 1 aHAIM3MPOBATH T'MCTOIPAMMBI,
NOAOUPATH MOAXOIAIINAN AT TPYIIIHUPOBKHU.
OcBauBaTthb rpaguueckue npeAcTaBiICHUs Pa3HbIX
BUJIOB CIIy4allHOM U3MEHYUBOCTHU, B TOM YHUCJIE

C IOMOIIbIO IU(POBBIX PECYPCOB, B X0O/I€
MPAKTUIECKON pabOTHI

Bsenenue B Teopuro rpadoB

['pad, Bepmmna, pedpo.
IIpencraBienue 3agaun

c moMoIkto rpada. CreneHpb
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pebep u cymmapHast

OcBauBaTh noHATHS: Tpad, BepirHa rpada, pedpo
rpada, cTerneHb (BaJI€HTHOCTh BEPIINHBI), [IEIb

U ITUKIT.

OcBauBaTh NOHSTHSI: TyTh B Ipade, SHICPOB MyTh,
00xo1 rpada, opueHTUPOBAHHBIN rpad.
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cTeneHb BepiuH. Llens

u k. [TyTe B rpade.
[IpencraBneHue O CBI3HOCTH
rpada. O6xox rpada
(21J1IepOB MyTh).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

Pemathb 3a1a4u Ha ITIOMCK CYMMBI CTETIEHEN BEPIINH
rpada, Ha TOuCcK 00xo0/a rpada, Ha MOUCK MyTei

B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh c1oco0bI IPEICTaBICHUA 331a4 U3 Kypca
anredppl, FEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANIEKTpUYECKUE 1eNH, (PYHKIUOHAIIbHBIE
COOTBETCTBHS) Ha MPUMEPax

BeposatHOCTb 1 yacToTa
CIIy4aifHOTO COOBITHUS

City4ailHbIN OTIBIT

U ClIy4ailHoe cOOBITHE.
BepositHOCTB M 9acToTa
coObITus. Posb
MaJIOBEPOSITHBIX

Y MIPAKTUYECKH JJOCTOBEPHBIX
COOBITHI B IPUPOJE

u B oOmecTBe. MoHeTa

U UTpaJibHast KOCTh B TEOPUU
BEPOSATHOCTEM.
[IpakTudeckas pabora
«YacTtoTa BBITIAZICHUS OPJIay

OcBauBaTh NOHATHA. CITyYaWHBIN OIBIT

U CIIly4ailHOe COOBITHE, MAJIOBEPOSTHOE

U IPAKTUYECKU JOCTOBEPHOE COOBITHE.

N3y4aTh 3HaUMMOCTb MAJIOBEPOSITHBIX COOBITHI

B IIPUPOJIE U O0IIECTBE Ha BaXKHBIX MTPUMeEpax
(aBapuM, HECUACTHBIE CITy4au, 3al[UTa IEPCOHATILHON
uHpopMaIuy, repeaya JaHHbIX).

N3yuyaTh posip KIIACCUYECKUX BEPOSITHOCTHBIX
Mojienel (MOHeTa, UrpajibHas KOCTh) B TEOPUU
BEPOSATHOCTEM.

HaOuronath U M3y4aTh 4acTOTY COOBITUI B IIPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C MTOMOIIbIO HU(PPOBBIX
PECYpPCOB, B X0OJI€ MPAKTUUYECKON padOThI

O0o0011eHue,
cucTeMaTHu3alys 3HaHUM

[IpencraBneHne NaHHBIX.
OmnmucarenbHas CTaTUCTHKA.
BeposTHOCTS CitydaiiHOTO
COOBITHS

IToBTOPATH N3YUYEHHOE U BICTPAUBATH CUCTEMY
3HAHUH.

Pemars 3a7a4u Ha PEACTABICHUE U OMIUCAHUE
JIAHHBIX C TIOMOIIBIO U3YYEHHBIX XapAKTEPUCTHK.
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OO0cyxaaTh NpUMepbI CIIyYaHBIX COOBITHH,
MaJIOBEPOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHbIX COOBITHIA, X POJIH B IPUPOJIE U JKU3HU
YEJI0BEKa

OBILEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

34
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8 KJIACC
HaumenoBanue pa3nena  [KonudectBo OcHOBHOE coiepKaHKe OcHOBHBIC BUIBI ACSITEITLHOCTA 00YJIAFOIIIMXCS
(TemnI) Kypca 4JacoB
IToBTOpEHUE Kypca 4 IIpencraBieHne TaHHBIX. IToBTOPATH N3YyYEHHOE U BBICTPAUBATH CUCTEMY
7 kiacca OnwucarenpHast CTaATUCTHKA. 3HAHUU.
CiyyaiiHast ”3BMEHYUBOCTD. PemaTh 3agqaum Ha NpeCTaBICHUE U ONHCAHKE
Cpennue uncioBoro Habopa. JTAHHBIX C IOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Crnyualinbie COOBITHS. Pemiats 3a1a4u Ha IPEACTABIICHHUE TPYIIITUPOBAHHBIX
BeposTHOCTH 1 4aCTOTBHI. JAHHBIX Y OMMCAHUE CIIyYalHOW N3MEHYMBOCTH.
Kiraccuueckne monenu Pemiats 3agaum Ha ONPEACIIEHUE YACTOTHI
TEOPHUH BEPOSTHOCTEM: CllydaliHbIX COOBITUH, 00CYKIEHUE TIPUMEPOB
MOHETA ¥ UTpajibHasi KOCTh CJIy4allHbIX COOBITUI, MaJIOBEPOATHBIX
Y MIPAKTUYECKH JTOCTOBEPHBIX CIIyYalHBIX COOBITHIA,
UX POJIA B IPUPOJIE U )KU3HU YEJIOBEKA
OnucarenpHast CTATUCTHKA. 4 Otknonenus. lucniepcus OcBauBaTh NOHATHSA: JUCIIEPCUS U CTAHIAPTHOE
PaccenBanue naHHbIX YK CJIOBOTO HAabopa. OTKJIOHEHHE, UCII0JIB30BATh 3TH XapaKTEPUCTUKN
CrangapTHOE OTKIIOHEHHE JUISl OTTUCAHMSI PACCENBAHMS TAHHBIX.
YHCIOBOTO Habopa. BoiaBUraTh rMNOTE3HI 00 OTCYTCTBUN WU HATUYUHU
JlnarpamMMbl pacceuBaHus CBSI3M 10 JMarpaMMam pacCerBaHUsl.
CrponTs 1HarpamMmsel pacCeUBaHUs 110 UMEIOILMMCS
JTAHHBIM, B TOM YHCJIE€ C TOMOILbIO KOMIIBIOTEPA
MHuosxecTBa 4 MHo3ecTBO, TOIMHOXKECTBO. | OcBaMBaTh MOHATHS. MHOXECTBO, JJIEMEHT

Onepauyn

MHOXKECTBA, IIOAMHOXKXCCTBO.
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HaJd MHOXCCTBAMM:

06’I)CIIHH€HI/I€, IICpCCCUCHUC,

JIOTIOJIHECHHE.
CaolicTBa oneparui
HaJl MHO>KECTBAMHU:
MIePEMECTUTEILHOE,
coueTaTeIbHOE,
pacrpeaeuTeabHOE,
BKJIIOUCHHUSI.
['padmueckoe
MIPECTABJICHUE
MHO>KECTB

BbINOJIHATH Onepanum HaJl MHOKECTBAMU:
o0beIMHEHNE, TIEpeceUeHNe, TOTTOTHCHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
CoYeTaTeNIbHOE, PACTIPEICIUTEIbHOE, BKIIOUCHHUS.
Hcnoab3oBaTh rpaguyeckoe MpecTaBIcHUE
MHOKECTB MPU OMUCAHUU PEATBHBIX MMPOLIECCOB

Y SIBJICHUM, TIPY PEIICHUH 3a]1a4 U3 JIPYTUX YISOHBIX
MPEAMETOB U KypPCOB

BeposTHOCTB cirydaliHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.

Crydaitnbie cOOBITHS.
biaronpusrcrByromue

AJIIEMEHTapHbIE COOBITHSI.

BepositHOCTH COOBITHH.

OmBITHI C PaBHOBO3MOKHBIMHU
QJICMCHTAPHbIMHU COOBITHSAMU.

CayyaitHblif BEIOOD.
[IpakTudeckas padbora
«OnbIThI

C PaBHOBO3MOKHBIMU
DJIEMEHTaPHBIMU
COOBITUSIMID

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
Ciy4aitHoe cOOBITHE KaK COBOKYITHOCTD
OJIarONPUATCTBYIOIIUX 2JIEMEHTAPHBIX COOBITHIA,
PABHOBO3MOXKHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN
COOBITHI IO BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITUI
CIIy4alHOTO OIIBITA.

Pemars 3a1a4m Ha BBIYMCIICHUE BEPOSITHOCTEN
COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHCIIC

C MOMOIIbIO KOMITBIOTEPA.

IIpoBoAUTH U N3y4YATh ONBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSMU
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(Cc UCTIOJIB30BAHNEM MOHET, UTPAJIbHBIX KOCTEM,
JIPYTUX MOJIETIEH) B XO/I€ TPAKTHUECKON paboThl

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa aepeBa:
€IMHCTBEHHOCTb ITYTH,
CYILIECTBOBAHHUE BUCIYECH
BEPILUHBI, CBSI3b MEKIY
YUCIIOM BEPIIUH U YHCIOM
pedep. [IpaBusio yMHOXKEHUS

OcBauBaTh NOHATHS: IEPEBO Kak rpad 0e3 uKIa,
BHCsUas BepinHa (JIUCT), BETBb JIepeBa, MyTh

B JIepeBe, AMAMETP JiepeBa.

HN3yuaTs cBOiiCTBA JIepeBa: CYIIECTBOBAHUE BUCSYECH
BEPIIMHBI, EAMHCTBEHHOCTD IIYTH MEKITY TBYMS
BEPIIMHAMHU, CBSI3b MEXKIY YUCIIOM BEPIINH U YUCIIOM
peoep.

PemaTh 3a1a4m Ha MMOWCK U IEPEYUCIICHHUE Ty TEH

B JIEpEBE, ONPEJICTICHUE YHCIIa BEPIIUH UK pedep

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM UHUCIIC

C MPUMEHEHHUEM TPABUIIa YMHOKCHHS

Cny4daitHbie COOBITUS

[IpoTrBOMOJIOKHOE COOBITHE.
Jnarpamma Ounepa.
OObenuHEHNE U IepeceueHue
coObITiii. HecoBmecTHbIE
coObITusi. PopMmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuio yMHOXEHUSA
BEPOSTHOCTEM.

VYci0BHast BEPOSITHOCTb.
HezaBucumebie coObITHS.
[IpencraBnenue

OcBanBaTh NOHSATHS: B3AUMHO MPOTUBOMOJIOXHBIC
COOBITHSI, OTIEpallUU HAJl COOBITUSIMU, 0ObETUHEHNE
U TIepeceueHue CoOObITUH, Aruarpamma Jitniepa
(Diinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIC
COOBITHS.

N3yuyaTh TeopeMbl 0 BEPOATHOCTU O0BEIUHEHUS
JBYX COOBITHH ((pOpMYJIBI CIIOKEHUS BEPOSITHOCTEN ).
Pemarts 3a1a4u, B TOM YnCIie TEKCTOBBIE 33]]a4U
Ha OIpe/ieJICHNE BEPOSITHOCTEN 00beITMHEHUS U
repeceyeHust COOBITUHN ¢ TTOMOIIBIO YHUCITIOBOM
psMOii, Tuarpamm Ditniepa, GOpMyIIbl CIIOKESHUS
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CIIy4alHOT' O dKCIIEPUMEHTA
B BUJIE JIepeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHHS
BEPOSATHOCTEH, YCIIOBHASI BEPOSITHOCTD, HE3aBUCHUMBbIE
COOBITHS IEPEBO CIYyYalHOTO OIbITA.

N3yuarts cBoiicTBa (ONpeieNieHNs]) HE3aBUCUMBIX
COOBITHH.

PemaTh 3a1a4m Ha onipeielIeHUEe U UCTI0JIb30BAHHE
HE3aBUCUMBIX COOBITUH.

PemaTtsb 3a1a4u Ha MOKUCK BEPOSITHOCTEM, B TOM
YHCJIE€ YCIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA
CJIy4ailHOTO OIbITA

O0600611eHMe,
cUCTeMaTu3anus 3HaHUHI

[IpencraBiieHre TaHHBIX.
OnucarenbHas CTaTUCTUKA.
['padri. BepositHOCTH
CITy4alfHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKHU

IToBTOPATH N3YUYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUMU.

Pemarp 3a1a4n Ha NPEACTABICHUE U ONMTMCAHUE
JTAHHBIX C TOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
Pematsp 3agaum ¢ mpuMeHeHuEM rpadoB.

Pemars 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTH
CITy4alfHOTO COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OMBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMH.
Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEU
00BETMHEHUS U TIEPECCUCHHS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IpadyUuecKux
IIPEACTABICHUN U JIepeBa CIIy4alHOI'O OIIbITA.
Pematsb 3a1auu Ha IepeYnCICHNE KOMOMHAIIHMA
(uncia nmepecTaHoOBOK, YKCJIa COUCTAHUI),
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Ha HaXOXKJICHUE BEPOSTHOCTEH COOBITHIA
C IpUMEHEHUEM KOMOMHATOPUKHU, B TOM YHCIIE
C UCIIOJIb30BaHUEM TpeyroiabHuKa [lackans

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

34
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HaumenoBanue pasznena
(Temsl) Kypca

KomnuectBo
JacoB

OcHOBHOE coaiepkaHne

OcHOBHBIE BUIbI JEATEIHLHOCTH O0yYarOIINXCS

[ToBTOpEHME Kypca
8 Kimacca

4

[IpencraBienne qaHHBIX.

OmnucarenbHas CTaATUCTHKA.

Onepanuu HaJl COOBITUSIMU.
HezaBucumMocTs coObITHI

IToBTOPATH N3YUYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUM.

PemiaTh 3a1a4u Ha IPEICTABICHUE U ONTMUCAHUE
JTAHHBIX.

PemiaTh 3agaum Ha HAXO0XKAEHNUE BEPOSTHOCTEMN
00bETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM IrpadUuecKux
MPEJICTABJIICHUM U JIEPEBA CIIyYaHHOTO OIIbITA.
PemaTthb 3a1a4u Ha IepeYMCIICHUE KOMOMHAIIUMA
(4nclia MepecTaHoOBOK, YKCIIa COUYETAHUM ),

Ha HaXOXJICHUE BEPOSTHOCTEH COOBITUI

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCJIE

C UCIIOJIb30BaHUEM TpEyToJibHUKA [lackas

DneMeHThl KOMOMHATOPUKHU

[TepecranoBku. @akTopual.

CoueTaHus 1 YUCTIO
codeTaHuu. TpeyrojnbHUK
[Tackams. IpakTnyeckas
paboTta «Beruucnenue
BEPOSITHOCTEUN

C UCIIOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, YIIOpsII0UEHHAs rapa, Tpoka 0ObEKTOB,
NepecTaHOBKA, (paKTOpUa YUCIa, COYETaHUE, YUCIIO
coYyeTaHui, TpeyrojabHuK Ilackans.

Pemarhb 3a1a4u Ha IEPEYUCIICHUE YITOPSAIOUYECHHBIX
1ap, TpOCK, [IEPECYUCICHUE NIEPECTAHOBOK

Y COYETAHHUU IJIEMEHTOB PA3JIUYHBIX MHOKECTB.
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KOMOMHATOPHBIX (YHKIUI
AJIEKTPOHHBIX TAOJINL»

Pemath 3a1a4un Ha TIPUMEHEHHUE YHCIIa COYeTaHU N

B ajreOpe (COKpallleHHOEe YMHOXKEHUE, OMHOM
HproToHa).

Pemath, npuMeHsisi KOMOWHATOPHKY, 3a/1a4H

Ha BBIYUCIICHUE BEPOSITHOCTEH, B TOM YHCIIE C TIOMOIIIBIO
AJIEKTPOHHBIX TAOJIHII B XOJI€ MPAKTUYIECKON PabOTHI

['eomerpuueckas
BEPOSITHOCTD

['eomeTpuueckas
BEPOSATHOCTb. CydaiiHbIi
BBIOOP TOYKU U3 (PUTYPBI
Ha IJTOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPYKHOCTH

OcBauBaTh NOHATHE FeOMeTqueCKOﬁ BCPOATHOCTH.
Pemarnb 3aJa4M Ha HaXO0KIACHUC BGpOHTHOCTCI;'I

B OIIbITAX, MMPCACTABUMBIX KaK BBI60p TOYCK

N3 MHOI'OYT'OJIBHHUKA, Kpyra, OTPC3Ka U AYT'1
OKPYKHOCTH, YHUCJIOBOI'O IIPOMCIKYTKaA

Ucnwrtanus bepnynu

Hcneitanue. Ycenex

u Heyaaua. Cepust
VCTIBITAHUH JI0 TIEPBOTO
ycnexa. cnibiranus
bepuymmu. BepositHocTn

COOBITHH B CEpUU UCTILITAHUI

bepnymm. [Ipaktnueckas
pabota «/cnpiTanus
bepnymm»

OcBauBaTh NOHATHS: UCIIBITAHUE, JIEMEHTAPHOE
coObITHE B UCTIBITAHHUH (YCTIEX U HEy/Aa4a), CEpHsl
VCIIBITAHUI, HACTYIUIEHUE MIEPBOIO ycrexa
(Heynmaum), cepusi ucnbiTanuii bepuyu.
Pemats 3a1a4u Ha HAXOXKAECHUE BEPOSTHOCTEN
cOOBITHH B CEpUU HCTIBITAHUM JI0 TIEPBOTO YyCIexa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIbI CyMMBI
F€OMETPUYECKON IIPOTPECCUM.

Pemats 3aga4u Ha HAXOXKAECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHMA
bepHyum, Ha HAX0XKIECHUE BEPOATHOCTHU
ONPEAECIICHHOI0 YHCJIA YCIIEXOB B CEPUU UCIIBITAHUI
bepnymn.

HN3yuaTth B X0/1€¢ NPAKTHYECKOMH PadOThI,
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B TOM YHCJIE C ITOMOIIIBIO IIU(PPOBBIX PECYPCOB,
CBOICTBA BEPOSITHOCTU B CEPUH UCTIBITAHUI
bepnyum

Crny4daitHas BeIu4rHa

Crny4aiiHas BeTuunHa

U pacrpejieiieHue
BEPOSATHOCTEM.
MaremaTu4eckoe OxKuJaHue
Y JUCIIEPCHUs CIIy4alHON
BeJMYMHEL. [Ipumepsr
MaTEMaTUYECKOTO 0KHJIaHUS
KaK TE€OPETUYECKOTO
CPEIHErO 3HAYECHUS
BEJTUYUHBI.

[TonsiTue o 3aKoHE OOJIBIITUX
yucen. U3mepenne
BEPOSATHOCTEN C MIOMOLIBIO
yacToT. [ [pumeHnenue 3akoHa
OOJIBIIIUX YUCET

OcBOUTH MOHATHA: CITyYailHAs BEIMYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIpEICICHNE
BEPOSATHOCTEM.

N3yyars 1 00CyK1aTh IPUMEPHI JUCKPETHBIX

Y HETIPEPBIBHBIX CITyYalHBIX BEJIMYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
M3MEHYUBBIC BEJIMUYUHBI, PACCMATPUBABIINECS

B KypC€ CTaTUCTUKH ), MOJICTBHBIX CIIy4alHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMH
(OpocaHre MOHETBI, UTPATILHOM KOCTH, CO CTy4YalHBIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA. MATEMATUYECKOE OKUTAHHE
CIIy4allHOM BEJIMYMHBI KAK TEOPETUUECKOE CPEHEE
3HAYCHUE, JUCIIEPCHUS CIyYalHOW BEJIUYUHBI KaK
aHaJIor AMCIEPCUU YUCIOBOTO Habopa.

Pemathb 3a1a4u Ha BEIYUCIIEHUE MATEMATUYECKOTO
0KUJaHHS U JUCTIEPCUU TUCKPETHOM CIIy4aiiHON
BEJINYMHBI 110 3aJaHHOMY PacCIpEAEICHUI0, B TOM
YUCJIE 33/1a4, CBSI3aHHBIX CO CTPAXOBAaHUEM

U JIOTEPESMHU.

3HAKOMHUTBHCS C MATEMATUYECKUM OXKUIAHUEM

Y IMCTIEPCUEH HEKOTOPBIX PaCIpEACICHUI, B TOM
YUCJIE pACTIPEAECTICHUS CIIYYalHOU BEIMYUHBI «UUCIIO0
YCIEXOB» B CEPUU UCIIBITAHUN bepHyn.
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N3yuyaTh 9acTOTy COOBITHS B TIOBTOPSIFOIITIXCS
CIIy4alHBIX OMBITaX KaK CIyYalHYIO BEIUUUHY.
3HAKOMHUTBCS C 3aKOHOM OO0JIBIINX yucen (B popme
bepuymn): mpu O0JIBIIOM YHCIIE OTIBITOB YacTOTa
CcOOBITHSI OJIM3KA K €r0 BEPOSATHOCTH.

PemaTh 3a1a4un Ha U3MEPEHHUE BEPOSITHOCTEN

C IMMOMOIIBIO YaCTOT.

OO0cy:kaaTh poJib 3aKOHA OOJIBIITUX YUCEIT

B 000CHOBaHMH YaCTOTHOTO METO/Ia U3MEPEHUS
BEPOSITHOCTEM.

OO0cy:KIaTh 3aKOH OOJIBIIIMX YHCEIT KaK ITPOSIBIICHHUE
CTaTUCTUYECKON YCTOMYHUBOCTH B U3MEHUYMBBIX
SIBJICHUAX, POJIb 3aKOHA OOJIBIIIMX YHCEIT B IPUPOJIC
Y B )KU3HH YEJI0BEKa

O0600uIeHNE, KOHTPOJIb 10 [IpeacraBneHue naHHBIX. IoBTOPATH N3YYEHHOE U BHICTPANBATH CUCTEMY
OnuncarenbHas CTATUCTHKA. 3HAHUM.
BeposTHOCTB CiydaitHOTO PemiaTh 3a1a4u Ha IPEICTABICHUE U ONTMUCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOuHaTopuku. Ciydaiinele | PemraTh 3ajaum Ha HAX0XKICHUE BEPOSTHOCTEH
BEJIUYMHBI U PACIPENEIEHUS | COOBITUM, B TOM YUCJIE B OIbITaX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU,
BEPOATHOCTEW 00BEANHEHUS U TIEPECECUCHHUSI
COOBITHH, BBIYUCIISATH BEPOSITHOCTU B ONBITaX
C CEpUsIMU CITy4anHBIX UCIIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB I10 [TIPOTPAMME
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HEPEYEHDb (KOAUP®UKATOP) PACIIPEJAEJEHHBIX ITO KJTIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUSA U OJIEMEHTOB COIEPKAHUSA

IHO MATEMATHUKE

B ¢denepanbHbIX M perHOHANBHBIX IPOIEAYpPaxX OLIEHKH KauyecTBa OOpa3oBaHMs
UCIIOJIL3YETCS TepedeHb (KOAU(PUKATOP) paclpelIeCHHBIX MO KjaccaM IMPOBEPSIEMbIX
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTebHON IIPOrpaMMbI
OCHOBHOTO 00TIIeT0 00pa30BaHUs U DJIIEMEHTOB COACPIKAHUSI IO MaTEMAaTHKeE.

5 KVIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMmmbl

Kon IIpoBepsieMble NIPEIMETHBIE PE3YJIbTaThl OCBOCHUsI OCHOBHOM
IIPOBEPSAEMOTO o0Opa30BaTebHOM MpOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
pesyJibraTta
1 Hucna v BIYUCICHUSA
11 [lonnmarh W NPaBWIBHO YHOTPEONATh TEPMHUHBI, CBSI3aHHbBIC
' C HATYpaJIbHBIMU YUCIIAMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMU JIPOOSIMU
12 CpaBHUBATh U yNOPANOYMBATH HATYpAJbHBIE YHCIIA, CPABHUBATH

B MPOCTEUIIINX CITy4YasX OOBIKHOBEHHBIC IPOOU, ECATUUHBIC TpOoOU

COoOTHOCHUTh TOYKY Ha KOOPAMHATHOW (YMCIOBOM) MpAMOU C
1.3 COOTBETCTBYIOIIUM €M YHUCIIOM U U300pakaTh HaTypajbHBIC YHCIIA
TOYKaMU Ha KOOPJMHATHOU (YUCIOBOM) IPSIMOiA

BoInonHTh apudmeTrueckue I1eUCcTBUS C HATYpaIbHBIMUA YUCIIAMM,

14 N
C OOBIKHOBEHHBIMH JAPOOSIMU B TIPOCTECUIITUX CITydasiX
15 BEITIONTHSTE IPOBEPKY, TPUKUIIKY PE3YIbTaTa BEIYUCICHHMA
1.6 OxpyrsITh HaTypaJbHBIC YUCIIA
2 Pemnrenue TekCTOBBIX 3a1a4
51 Pemrats TekcTOBBIC 3a1a9M apU(PMETHISCKIM CIIOCOOOM 1 ¢ TIOMOIIIBIO
' OpraHW30BaHHOT'O0 KOHEYHOTO ITepedopa BCEX BO3MOIKHBIX BAPUAHTOB
Pemares 3amaum, cojaepikaliue  3aBUCHUMOCTH,  CBS3BIBAIOIIHC
2.2 BEJIMYUHBI: CKOPOCTb, BpPEMs, PACCTOSIHHE, II€HA, KOJWYECCTBO,

CTOUMOCTD
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2.3

Hcmonb30BaTh KpaTKUE 3aMKUCH, CXEMbI, TAOJIUIIBI, 0003HAYCHHS TIPU
peuIeHnu 3a1a4

2.4

[Tonp30BaThCsi OCHOBHBIMM CAUHULAaMU H3MCPCHHUA: ILICHBI, MACCHI,
PacCTosAHuA, BPCMCHH, CKOPOCTH, BbIpAXKATh OJHHU CIOWHHUIIBI
BCIIMYMHBI 4CPEC3 APYIrUc

2.5

H3Biekars, aHaTM3UPOBATh, OLICHUBATh uHpopMaImio,
NpeICTaBlICHHYI0O B  Talbnuie, Ha croi04yaTod  Jauarpamme,
VMHTEPIIPETUPOBATH MPEICTABICHHBIC JJAHHBIC, HCIIOJIh30BATh JAHHBIC
NP pEIICHUH 3a/1a4

Harnsnnasa reomerpust

3.1

[losb30BaThC TFEOMETPUYECKUMHU  MOHATUSAMHU: TOYKa, HpsAMad,
OTpE30K, JIy4, YToJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoaUTH TIpUMEPHI OOBEKTOB OKPYXKAIOIIETO0 MUPA, UMEIOIIUX
dbopMy U3YUEHHBIX TEOMETPUUECKUX (PUTYD

3.3

Hcnonb30BaTh TEPMUHOJOTHUIO, CBA3aHHYIO C YIJIAMHU: BepIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMH: YTOJI, BEPILIMHA, CTOPOHA, TUATOHAJIb;
C OKPYKHOCTBIO: paiuyc, THaMeTp, LEHTP

3.4

N306pakath u3y4eHHbIe TeOMEeTpUYeCKUe (GUTyphl Ha HEJTMHOBAHHOU
U KJIETYaTON OyMare ¢ TOMOIIBIO IIUPKYJIS U JIMHEUKU

3.5

HaXOIII/ITB JJIMHBI  OTPC3KOB  HCIIOCPCACTBCHHBIM  U3MCPCHHCM
C IIOMOIIIBIO JII/IHefIKI/I, CTPOUTH OTPC3KHU SaI[aHHOfI AJINHBI; CTPOUTH
OKPYKHOCTbB 3a1aHHOI'O paanyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH U YTIIOB MPSIMOYTOJIBHUKA, KBaJApaTa
JUISL KX TIOCTPOCHUS, BBIYUCIIEHUS TUIOLIAIN U IIEPUMETPA

3.7

BbrunciisaTe nepuMeTp U IIomaab KBaapara, NpaMoyrojibHuKa, (puryp,
COCTaBJICHHBIX W3 NPSIMOYTrOJbHUKOB, B TOM 4YuClIe QUryp,
M300paKEHHBIX Ha KJIeT4aToi Oymare

3.8

ITonp30BaThCs OCHOBHBIMU MCTPHUYCCKHMMH CAWMHHUIIAMHN HN3MCPCHHA
JJIMHBI, IJIOMAAN,; BhIpAXKaTb OJJHU CAWHHUIIbI BEJITMIYWHBI YCPE3 APYTUC

3.9

PacrosnaBaTh mapasnienenurnesn, Kyo, HCIIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHa, pedpo, TpaHb, HW3MEPCHHS; HAXOAUTh HW3MEpPEHUS
napajienenuneaa, Kyoa

3.10

Beruncnate  o0beM  Kkyba, mapaUienenunena 1o 3aJaHHBIM
WU3MEPCHHUSIM, MTOJIh30BaTHCS CIUHUIIAMHA U3MEPECHHS 00beMa

3.11

PemaTth HECIOXKHBIC 3aa4 Ha USMCPCHHUC I'COMETPUICCKUX BECIIMINH
B IIPAKTUYCCKUX CUTyalUsX
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IIpoBepsieMble 3JIeMEHTHI CO/IEP:KAHUST

Kon

[IpoBepsiemMblii 2JIEMEHT COAEpIKAHUS

1

HarypanbHble yncia u Hylb

11

Hatypanbnoe umucno. Psag Harypaneubix yucen. Yucno 0. M3o6paxenue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJMHATHOU (YMCIOBOM) MpsIMOit

1.2

HOBI/IHI/IOHHEUI CHUCTEMa CcuuciecHus. Pumckas HyMCpanus. I[eCHTH‘{HaH
CHUCTCMa CUHNCICHUA

1.3

CpaBHeHUE HAaTypalbHBIX YUCEN, CPABHEHNE HATYPAIbHBIX YUCEN C HYJIEM.
OxkpyrieHue HaTypajJbHBIX YUCE

1.4

CrnoxeHue, BBIUUTAHHE, YMHOXKCHHE U JE€JICHHWE HATypajJbHbIX YHCEN.
CBOICTBO HYJISl PU CIOKEHUH, CBOMCTBA HYJISI U €ITUHULIBI IPU YMHOKEHUU.
[lepemecTuTeIbHOE W COYETATEIBLHOE CBOMCTBA (3aKOHBI) CIOXEHUSA U
YMHOEHUSI, pacTpe/IeTUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS

1.5

Hcnonb3oBanue OykB i1 OOO3HAUEHHMs] HEW3BECTHOTO KOMIIOHEHTa
Y 3aIHCH CBOWCTB apu(PMETUUECKUX IEUCTBUMA

1.6

JlenmuTenn W KpaTHBIC 4YHCIA, Pa3IOKCHHE Ha MHOXHTEIH. IIpocTeie
¥ cocTaBHbIe uncia. [Ipu3Haku nemmmoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkoM

1.7

Crenenb ¢ HaTypaJbHBIM MOKA3aTEJIEM. 3alUCh YKCIIA B BHJIE CyMMBI
Pa3psAIHBIX CIAaraeMbIX

1.8

UucnoBoe BbIpakeHUE. BpIUKCIIEHHE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM,
MOPAJIOK  BBIMOJIHEHUS JIeWCTBUM. VICmonb30BaHWE MpPHU BBIYUCIEHUSX
MEePEMECTUTEIFHOTO M COYETaTEIbHOTO CBOMCTB (3aKOHOB) CIOKEHUS U
YMHOXKEHUS, pACIPEAECTUTEIBHOTO CBOMCTBA YMHOXECHUS

Hpobu

2.1

[IpencraBierne o apobu Kak crmoco0e 3amucyd  YacTH  BEITUYUHEL.
OO0bikHOBeHHBIE 1pobu. [IpaBuiibHBIE U HETIpaBUIIbHBIE Apoou. CMeranHas
IpoOb, TIPEACTABICHUE CMEIIaHHOW JpoOU B BHJIE HEMPABWIBHOW JIpoOU
U BBIJICJICHUE 1IEJION YacTH YHCia U3 HeMpaBUIbLHON Apoou. M3obpaxeHnue
npo0eil TOUKaMu Ha YMCJIOBOU MpsIMOit

2.2

OcHoBHOe cBoMcTBO apodu. CokpamieHue npooeit. [IpuBeaenue npodu
K HOBOMY 3HaMeHaTtenno. CpaBHeHuUe apo0eit

2.3

CrnoxeHue ¥ BeIYMTaHKe ApoOei. YMHOKEHUE U ICJICHUE Apo0eii, B3aUMHO-
obpatHble apodu. HaxoxaeHne 4acT 11eI0T0 1 1IEJI0TO 110 €ro YacTH

2.4

Hecatuunas 3anuch apooOei. IlpencrapieHue aecSITUYHOM ApoOU B BUJEC
O0ObIKHOBEHHOU. M300paxeHue NecaTUYHBIX Apo0Oeil ToOuKaMu Ha YUCIIOBOM
npsimoil. CpaBHEHUE NECATUYHBIX IpoOei
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ApubdmMerndyeckue JEUCTBUS C JECATUYHBIMU JpoOsmu. OKpyriieHHe

2.5 .
JECATUIHBIX APOOEi
3 Pemenne TeKCTOBBIX 3a1a4
3.1 Pemrenue TekCTOBBIX 3a/1a4 apuPpMETUIESCKUM CITIOCOOOM
3.2 Pemenue nornveckux 3aaad. Pemenue 3aaad nepedbopoM BCexX BO3ZMOKHBIX
' BapuaHTOB. Vcnonb30BaHue MpU PEIICHUH 3a1a4 TAOJIHIl U CXEM
Pemenue 3amau, cojepkamiMx 3aBHUCHUMOCTH, CBSI3bIBAIOIIME BEITUYUHBI:
3.3 |CKOPOCTb, BpeMA, PacCTOSHHUE, LEHY, KOMMYECTBO, CTONMOCTD. Enuauisn
' M3MEPEHHUsI: MaCChl, 00BhEMa, IICHBI, PACCTOSIHUS, BpeMEHH, CKOpocTh. CBS3b
MEXy SIUHUTIAMHA U3MEPCHUS KaXKI0W BEIIMYUHBI
3.4 Pemienure oCHOBHBIX 3a71a4 Ha ApoOH
3.5 [IpencrapiieHre JaHHBIX B BUJIE TAOJINII, CTOJIOUATHIX AUATPaMM
4 Harnsanasa reomerpust
Harmsimaple mpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, IpsMasd,
4.1 OTPE30K, JIy4, YroJl, JJOMaHas, MHOTOYTI'OJIbHUK, OKPY’KHOCTb, Kpyr. YTOI.
[IpsAMOii, OCTPBIi, TYIION U Pa3BEPHYTHIN YTIIbI
JlnHa oTpe3ka, MeTpUUECKUEe €IUHUILIBI JUIMHBL. [[T1MHa ToMaHOM, TepuMeTp
4.2 | MHOroyroibHuka. MW3mepeHMe U TIOCTPOEHHE YIVIOB C MOMOUIBIO
TpaHCIIOPTHUPA
43 Harmsimapie npeacTaBieHus o (GUrypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
' MPSMOYTOJIBHHK, KBaJIpaT, TPEYTOBHUK; O paBEHCTBE (QUTYP
N3o0paxxenne ¢uryp, B Tom uuciae Ha kierdator Oymare. [loctpoenue
44 KOH(MUTypaluii W3 4YacTedl MNpsAMON, OKPYKHOCTHM Ha HEJIMHOBAHHOU
' U KieTdaTor Oymare. Mcmonb3oBaHHWEe CBOWMCTB CTOPOH U YIJIOB
psIMOYTOJIbHUKA, KBaJIpaTa
[lnomanes mnpAMOYTrodbHUKA W MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3
4.5 NPsIMOYTOJILHUKOB, B TOM 4YHCie (uUryp, u300pakeHHBIX Ha KIIETYaTOU
Oymare. EnuHUIIBI U3MEpPEHUS TII0IA U
Harmsaasie MIPEICTABIICHUS 0 IPOCTPAHCTBEHHBIX durypax:
PsIMOYTOJIbHBIN Tapajijiesienunen, KyO0, MHOrorpaHHuku. M3o0OpaxeHue
4.6 MPOCTEUIINX MHOTOTPAaHHUKOB. Pa3BepTku Ky0a W mapasuienenure/a.
Coznanue mMojiesieii MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, TJIACTUIIMHA
U JIPYTUX MaTepUasoB)
4.7 O06BbeM mpsIMOYTOJILHOTO Mapajienenumnena, kyoa. Enuauns usmepeHus

o0bpeMa
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6 KJIACC
IIpoBepsieMble TPeOOBAHUSA K Pe3yJbTATAM 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpamMMbIl
Kon [IpoBepsiembie MTpeAMETHBIEC PE3YIHTATHl OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O 00111eTO 00pa30BaHUS
pe3yJibTaTa
1 Yucna u BBIYUCIEHUSA
3HaTh U TOHUMATh TEPMUHBI, CBA3aHHBIE C PA3TUYHBIMU BUIAMU YHCEIT
1.1 U Croco0aMu UX 3aMHCH, TEPEXOUTH (€CIH 3TO BO3MOXKHO) OT OJTHON
dbopMBbl 3aMKcH Yyncia K Apyrou
12 CpaBHUBaTh W yHOPSAJOYMBATH IIEJble YHCIA, OOBIKHOBEHHBIE
' U JIECITUYHbIE APOOU, CPABHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB
BolmonHsATh, couyeTas  yCTHbIE WM NHCbMEHHBIE  MPUEMBI,
13 apu(pMETHYECKHEe JCUCTBUS C HATypaJbHBIMU M LEIBIMH YHUCIIAMH,
' OOBIKHOBEHHBIMU M JI€CSITHYHBIMU JAPOOSIMHU, MOJOKUTEIbHBIMU H
OTPULIATENBHBIMU YU CIIAMU
BbluncnaTh 3HaU€HUS YUCIIOBBIX BBIPAKEHUM, BHITTOIHATD IPUKUJIKY U
14 OLICHKY pe3yibTaTa BBIYMCIEHUHN, BBINOJIHATE MPeoOpa3oBaHuUs
' YHUCIOBBIX BBIPQKCHUA Ha OCHOBE CBOICTB apuMeTHdecKux
JICUCTBUM
15 OxkpyrasiTh LENble YWClia M JIeCATHYHBbIE JApOOM, HAXOIUTh
' MPUOINKEHUS YHCEIT
COOTHOCUTB TOUKY HAa KOOPAMHATHOM NPSIMOM € COOTBETCTBYIOIINM €1
1.6 YUCJIOM U M300pa)kaTh YUCIa TOYKAMH Ha KOOPJAMHATHOW MPSMOH,
HaXOJUTh MOAYJb YHCIIA
17 CooTHOCHTH TOYKY B NOPSIMOYIOJBHOM CHCTEME  KOOPIHMHAT
' C KOOpJIMHATAMH 3TOM TOYKH
18 OkpyryisiTh  LeNble 4Yuclia MW JECATUYHble JApoOH, HAXOIUThH
' PUOJIVKEHUS YHCEIT
2 YucrioBble 1 OyKBEHHbBIE BBIPAKECHHUSI
[Tonnmate ¥ ynorpedsiTh TEPMUHBI, CBSI3aHHBIE C 3alIUCHIO0 CTEIICHU
2.1 4yuciaa, HAXOAUTh KBaApaT W KyO 4YHWCIA, BBIUYMCISATH 3HAYCHUS
YHUCJIOBBIX BBIPAXKEHUH, COJEPKAIINX CTENEHU
99 [Tonb3oBaThCs MpU3HAKAMU JEIUMOCTHU, PACKIIAIbIBATH HATYpaJIbHbIE
' YHCIia Ha MMPOCThIE MHOXKUTEIIH
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2.3

[Tonp3oBaThCs MaCHITa6OM, COCTaBJIATH IPOMOPHHH U OTHOIICHHSA

2.4

Hcnonb3zoBaTh OyKBBI I OOO3HAUEHUs] YMCEN TMPU  3alHUCH
MaTEMaTUYECKUX BBIPAKEHUN, COCTABIATh OYKBEHHBIE BBIPAXKCHUS U
(bopMyIIBI, HAXOIUTh 3HAUYCHUS OYKBEHHBIX BBIPAKCHUIN

2.5

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemmenune TeKCTOBBIX 3aga4

3.1

PemmaTe MHOTOIITIArOBBIE TEKCTOBBIE 337a4H ApU(METHUECKIM CIIOCOO0OM

3.2

Pematsp 3aga4u, CBA3daHHBIC C OTHOIICHUCM, IIPOIIOPHHOHAIBHOCTBIO
BCJIMYUH, IMPOLCHTAMH, PCHIATb TPHU OCHOBHBLIC 3aJa4YM Ha I[pO6I/I
H IIPOICHTHI

3.3

Pemares 3agmaum, coaepxkamue  3aBUCHMOCTH,  CBSI3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpEMs, pacCTOSHHUE, LEHY, KOJMYECTBO,
CTOMMOCTb, IPOU3BOAUTEIBLHOCTD, BPEMs, 00bEM PaOOTHI, UCIOJB3YS
apu(pMeTHYecKue JACUCTBUSA, OLIEHKY, MPUKUJIKY; [OJIb30BATHCA
€AUHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BEIUYNH

3.4

CocTaBisaTh 6YKB€HHBI€ BBIPAKCHHUA 110 YCIIOBHIO 3aa491

3.5

W3Bnekate uHpOpMaIuio, MOpPEACTaBICHHYIO B Ta0iauIax, Ha
JIMHENHOMU, cToNOYaTomn WIIA KPYT'OBOM JuarpaMmas,
MHTEPIPETUPOBATH MPEACTABICHHBIC JaHHBIE, UCIIOJIb30BAThH JaHHBIC
IIPY PELLICHUH 3a/1a4

3.6

[IpeacraBnsate uHGOpPMAIUMIO € TMOMOIIBIO TaONUIl, JIMHEWHOMN
Y CTOJIOUATON AuarpaMmm

Harngannas reomerpus

4.1

[IpuBoauTh TIPUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, HMEIOIIUX
dbopMy HM3YyUEHHBIX TE€OMETPUUECKUX IUIOCKMX U MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX ¥ CHMMETPUYHBIX (pUTyp

4.2

N300pakath ¢ TOMOIINBIO LUPKYJS, JTUHEWKH, TpaHCIOpTUpa Ha
HEJIMHOBAaHHOM W KJeT4yaToi Oymare W3Yy4eHHBIE IUIOCKHE
reoMeTpuyeckre GUrypsl 1 KOHGUTypaluu, CAMMETPUYHBIE (PUTYPBI

4.3

[Tonbp30BaThCA TEOMETPUUECKUMHU TOHSATHUSIMU: PaBEHCTBO (Quryp,
CUMMETpHS;  MCIIOJB30BaTh  TEPMHUHOJIOTHIO,  CBA3AHHYIO  C
CUMMETPHUEN: OCb CHMMETPHH, UEHTP CUMMETPHUU

4.4

HaxoauTe BEIMYMHBI YIII0B U3MEPEHHUEM € MOMOIIBIO TPAHCIIOPTHUPA,
CTPOUTH YIUIBI 3aJaHHOW BEJIMYMHBI, ITOJIB30BATHCSA IIPU PELICHUU
3a71a4 TpajlyCHOM MEPOM YIJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIM,
IIPSAAMOU, Pa3BEPHYTHIN U TYNION YTJIbI
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4.5

Beluucnars  OauHy  JIOMaHOW,  IIEPUMETP  MHOIOYIOJIBHHKA,
[I0JIb30BATbCA E€AUHULIAMU W3MEPEHMsS JUIMHBI, BBIPAXKATH OJHU
€IUHULIBI U3MEPEHUS JUIMHBI Yepe3 NPyTrue

4.6

HaXOI[I/ITI), HCIIOJIB3Y: YCPTCIKHBIC MHCTPYMCHTHI, PACCTOAHUA: MCKIY
ABYM:A TOYKaMH, OT TOYKH 0 HpiIMOﬁ, JJINHY ITYyTH Ha KB&I[p&THOﬁ CCTKC

4.7

Beraucisate miomanas GUryp, COCTaBICHHBIX W3 MPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa3OMeHUe Ha MPSIMOYTOJIbHUKH, Ha paBHbIE (UTYPHI,
JOCTpavBaHWe JO MNPSAMOYTOJIbHUKA, TOJIb30BaThCSl OCHOBHBIMU
CAVHUIIAMU HW3MEPEHMs] TUIOMIAAM, BBIpAXaTh OJHU  CAUHUIIBI
U3MEpPEHHUsI IUIOIIA/IN Yepe3 IPyTue

4.8

Pacrio3HaBaTh Ha MOJENSAX M HM300paXKEHUAX NHUPAMHIY, KOHYC,
UUJIMHAP, KCIOJNb30BaTh TEPMHUHOJIOTHIO: BEpILIKHA, PeOpO, TpaHb,
OCHOBAHME, pa3BepTKa

4.9

N306paxkats Ha KJIeT4aTol Oymare mpsiMOyTroJIbHBIN MapajieIenuIe]]

4.10

Bbrancnare  00beM  IPSIMOYTOJBHOIO — NapajulesenuIena, Kyoa,
M0JIb30BaThCS OCHOBHBIMM €JMHUIIAMH U3MEpPEHUs o0bema

411

Pemrate HecIOXHBIC 3aladM Ha HaXO0XKICHUC TI'COMCTPUUICCKUX
BCJIMYMH B IIPAKTUYICCKUX CUTyallUAX

IIpoBepsieMble 3JIEMEHTHI COJIEPKAHMS

Kon IIpoBepsieMblii SJIEMEHT COAEPKAHUS
1 HarypanbHble uncia
Apudmernyeckue JACUCTBUS ¢ MHOTO3HAYHBIMH HATypaJlbHBIMU YWCIIAMU.
11 YucioBble BBIpAXEHUS, TMOPSAOK JEHCTBUM, MCHOJb30BaHUE CKOOOK.
' Hcnonb3oBaHre Py BHIYUCICHUSAX MEPEMECTUTENBHOTO U COUYETATETBbHOTO
CBOWCTB CJIO’KEHUSI 1 YMHOXKECHHUS, paCIPEACIUTEIbHOTO CBOMCTBA YMHOMKEHUS
1.2 OxkpyrJieHUe HaTypaIbHBIX YHUCET
13 JlenuTenu v KpaTHbIC YUCIIa, HAUOOJIBIIHNI 00U 1eTUTENIb U HAUMEHbIIIEEe
' oO1ee kpaTHoe. [lenMMocTh CyMMBI M IPOU3BEICHHUS
1.4 Jlenenue ¢ ocraTkom
2 Hpobu
51 OObIKHOBEHHAsI IPOOb, OCHOBHOE CBOMCTBO JAPOOH, COKpAIICHHUE APOOECH.
' CpaBHeHUe U yropsifiouuBaHue apooeit
99 Pemenne 3a1ay Ha HAXOKJAEHNUE YACTH OT LIEJIOTO U LEJIOTO IO €T0 YacTH.
' JIpoOGHOE YnCII0 KaK Pe3ysIbTaT ASICHUS
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[IpencraBnenne necsAaTUYHOW JpoObu B BUAEC OOBIKHOBEHHOM JpoOH

2.3 . .
U BO3MOKHOCTb MPEJICTaBICHUSI OOBIKHOBEHHOM APOOU B BUE NECATUUHON
Hecsatuuapie npobu W MeTpuyeckas cuctemMa wmep. Apudmerndeckue

2.4 | ICWCTBUS W YHUCIIOBBIC BBIPAKEHHUS C OOBIKHOBEHHBIMH M JECATHYHBIMH
Ipo0sMU

o OtHomenue. JleneHre B 1aHHOM OTHOIIEHHMU. MacmTal, Mponopuus.

' [IpumMeHeHre ponopIHi Npy pelIeHUH 3a1a4
[Tonsitue nmpouieHTa. Beryuciienne npoueHTa OT BEIUYUHBI U BEJIUYHUHBI 110

2.6 | ee mpoleHTy. BripakeHne MPOIEHTOB ACCATUYHBIMU NpoOsMu. PerieHue

3a/1ay Ha MPOLEHTHI. BripaxkeHue OTHOIIEHUS BEJIMYUH B MPOIIEHTAX
3 [TonoxuTenbHbIE U OTPULIATEIBHBIC YHCITA
[TomoxurenbHblE U OTpULaTENbHBIE yncia. Llensie yncna. Moayne uncna,

3.1 | reoMerpuueckas MHTEpHpeTanys Moayis uyucia. M3o0paxeHue uncen Ha
KOOPJIMHATHOM NpsiMoi. YncnoBbie MpoMexyTku. CpaBHEHUE YHCEl

3.2 Apudmerndeckre JEHCTBUS C TMOJOXKUTEIBHBIMU U OTPUIATEIHHBIMU

' YHCIIaMU
[IpssMoyTosbHAS cCTeMa KOOPAWHAT Ha MIIOCKOCTH. KOOpIMHATHI TOUKH Ha

3.3 |miockocth, abcmucca w opauHata. IlocTpoeHne Touek W (GuUTyp Ha
KOOPJIMHATHOM MIIOCKOCTHU

4 BbykBeHHbIE BBIpAKCHUS
[Ipumenenne OykB [JI1 3alMUCH  MaTEeMaTHYECKUX  BBIPAXCHUN U

41 npennoxkennii. CBoiicTBa  apudMeTHYecKux JedcTBuil. bBykBeHHbIE

' BBIPKCHHS U YHCIIOBBIC MTOACTAHOBKH. byKBEHHBIE paBEHCTBA, HAXOXKICHUE
HEH3BECTHOTO KOMITOHEHTA
49 dopMmyiibl, GOpMyITBI IEPUMETPA U TUIOMIAIN MPIMOYTOJIbHUKA, KBAJpATa,
' 0o0beMa mapaie/ienune1a u Kyoa

5 Penrenue TeKCTOBBIX 3a1a4

5.1 Pemenne TekCTOBBIX 3a/1a4 apu(METUUECKUM CITIOCOOOM

59 Pemenue normveckux 3aaad. Pemenue 3aaad nepedbopoM BCeX BO3MOXKHBIX

' BapUAHTOB
Pemenne 3amau, cojepikamux 3aBUCHMOCTH, CBSI3BIBAIOIINX BEITUYUHBI:
CKOpOCTb, BpeMs, pacCTOSHHE, IIeHa, KOJMWYECTBO, CTOMMOCTD,
5.3 IPOU3BOAUTEILHOCTD, BpeMsi, 00beM paboThl. ENMHUIIBI ©3MEpEHUs: MaCChI,

CTOUMOCTH, PACCTOAHHA, BPCMCHH, CKOPOCTH. CBs13b MCKIY CAWHUIAMU
HU3MCPCHUA I(El)I(I[Oﬁ BCJINYHHBI
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Pemenue 3a7a4, CBs3dHHBIX C OTHOIICHUCM, [IPOIIOPINOHAIBHOCTBIO

5.4
BEJIMYMH, MPOIICHTAMHU; PEIIEHNEe OCHOBHBIX 3a7a4 Ha IPOOHU U MPOLIEHTHI
55 Onenka u MpUKUIKA, OKpyrieHue pesynprata. CocraBieHue OYKBEHHBIX
' BBIPKEHUI 10 YCIOBHIO 331a4H.
56 [IpeacraBienure JaHHBIX C MOMOIIBIO TaOIUI U nuarpamm. CronOuaTeie
' auarpamMmbl. YTeHHE KPYyTrOBBIX AMArpaMM
6 Harnsignas reometpust
6.1 Touka, mnpsmas, OTpe30K, Jyd4, Yroj, JOMaHas, MHOIOYTOJIbHUK,
' YEeTBIPEXYTOJIbHUK, TPEYTOIbHUK, OKPY>KHOCTb, KPYT
6.2 B3aumHoe pacrnosnoxeHue ABYX MPsIMBIX Ha TUIOCKOCTH, MapalijielibHbIe
' npsIMbIE, TEPIICHAUKYIISIPHBIE TPSMBbIC
6.3 W3mepenue paccTOsTHUIM: MeXay IByMsl TOUKaMH, OT TOYKH JO MPSMOH,
' JUTMHA MapIIpyTa Ha KBaJIpaTHOM CETKe
6.4 | 3MepeHue 1 MOCTPOCHUE YIJIOB C IOMOIIBIO TPAHCIOPTHPA
6.5 Buasl TpeyroapHUKOB: OCTPOYTOJIBHBIN, IPSMOYTOJIBHBIN, TYITOYTOJIbHBIN,
' paBHOOEPEHHBIN, PABHOCTOPOHHHIMA
6.6 YetbipexyronpHUK. [IpSMOYronpHUK, KBAaapaT: MCIOIH30BAaHUE CBOMCTB
' CTOPOH, YIJIOB, JJHarOHaJIeH
N3o00paxeHnne reoMeTpuyecKux (GUIyp Ha HEJIMHOBaHHOW Oymare
6.7 |c UCHOJB30BaHUEM UHUPKYJs, JIMHEWKH, YroJbHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieT4aToi Oymare
6.8 | [lepumeTp MHOTOYTOJILHUKA
[lonsTne  miomagun  GUIypbl, €OUHHUIBI  HW3MEPEHUs  IJIOLIAIH.
6.9 [TpubnuxenHoe u3MepeHue ion@aan Guryp, B TOM 4uciie Ha KBaJIpaTHOM
CeTKe
6.10 | IIpubnmxkeHHOE M3MEPEHUE JUTMHBI OKPYKHOCTH, TUIOMIAIN KpyTa
6.11 CummeTpusi:  IIeHTpalbHasi, oceBas W  3epKanbHas.  [locTpoeHme
' CUMMETPUYHBIX QUTYP
Harnsgasie NpeICTaBICHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunen, ky0, npu3Ma, nupamuia, KOHyc, HUIMHAP, map u cepa.
6.12 N3o0paxkenne  mpocTpaHcTBeHHBIX  puryp. [Ipumepst  pasBepTok
' MHOTOTPAaHHHMKOB,  LMWIMHApAa ©W  KoHyca. Co3maHue  Mojeneu
MPOCTPAHCTBEHHBIX GUryp (U3 Oymaru, mpoBOJIOKH, TUIACTUIIMHA U JIPYTHX
MaTepuasoB)
6.13 [Tonsitne oO0beMa, eqMHUITBI U3MEPEeHHs 00beMa. OObeM MPSIMOYTOTHHOTO

napajuienenunesaa, kyoa
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7 KJIACC
IIpoBepsieMble TPeOOBAHUSA K Pe3yJbTATAM 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
NMpOrpaMmbl
Kon [IpoBepsiembie MTpeAMETHBIEC PE3YIHTATHl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O 00111eTO 00pa30BaHUS
pe3yJibTaTa
1 Yucna u BBIYUCIEHUSA
11 BeimonmHATe,  codyeTass  yCTHBIE W TNHCBMEHHBIE  TIPUEMBI,
' apu(pMeTHYecKre ACHCTBUS C PAllMOHATLHBIMU YU CIIAMU
Haxomuth  3HAYeHWST  YUCJIOBBIX  BBIPAKCHHWHA,  MPUMCHSITH
1.2 pa3zHO0Opa3HbIe CIIOCOOBI U MMPUEMBI BRIUHUCICHUS 3HAUCHHUM TPOOHBIX
BBIPOKCHHM, COIEPKAIINX OOBIKHOBCHHBIC U JCCATUIHBIC APOOH
[lepexoguTe OT OXHOM (OpPMBI 3allMCH YHCE K Jpyrou
13 (mpeoOpa3oBbIBaTh  ACCATHYHYIO  JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO 1POOD)
14 CpaBHUBATH U YIIOPAIOUMBATH PAIIMOHAIBHBIE YKCIIA
15 OxpyrasTh yncna
BBITIONHATS TPUKUIKY U OLIEHKY pe3yJbTaTa BBIYUCICHHUM, OLICHKY
1.6 3HAYCHUW YMCJIOBBIX BBIPAXKECHUU. BBIMOIHATE JEUCTBUS  CO
CTETICHSIMU C HAaTypaJIbHBIMH ITOKA3aTEISIMHU
17 [IpuMeHsTh TNPU3HAKK NETUMOCTH, Pa3JIOKEHHE HAa MHOXKUTEIN
' HATypaJbHBIX YUCEIl
PemaTe  MpakTUKO-OPHMEHTHPOBAHHBIC  3a7adyd, CBS3aHHBIC C
OTHOIIEHUEM BEITUYMH, MPOTOPITUOHAIBHOCTHIO BEJIMYMH,
1.8 MPOIICHTAMH, HWHTEPIPETUPOBATh PE3YNbTAThl pEIICHUS 3a7ad
c Y4€TOM OTPaHUYECHHUH, CBSI3aHHBIX co CBOMCTBaMU
paccMaTpuBaeMbIX OOHEKTOB
2 Anrebpandeckue BhIPaXKEHUS
51 Hcrnonp3oBaTh alreOpanuyeckyrd TEPMHUHOJOTUIO U CHMBOJIHKY,
' MIPUMEHSITH €€ B MPOIECCEe OCBOCHUS yueOHOI0 MaTepuaia
59 Haxonute 3HadueHWs OYKBEHHBIX BBIPAKCHHM TIpU  3aJaHHBIX
' 3HAUCHUAX TIEPEMEHHBIX
53 BeimonuaTe mpeoOpazoBaHUs IIEJOTO BBIPAKEHHS B MHOTOUWICH
' MPUBEJACHUEM TIOJIOOHBIX CIATa€MbIX, PACKPBITUEM CKOOOK
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BpInoaHATh YMHOXCHHEC OAHOYJICHA HAa MHOTOYICH M MHOT'OYJICHA

2.4 Ha MHOTOWIEH, MPUMEHATh (GOPMYJIbI KBaJpaTa CyMMBbI U KBajapaTa
pa3HOCTH
OCyIIEeCTBIATH Pa3I0KEHNE MHOTOUJIEHOB HA MHOYKUTEIH C IIOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIET0 MHOKHTES, TPYIITUPOBKH CIIaraeMbIX,
IpUMEHEHUs (POPMYJI COKPAILIEHHOTO YMHOKEHUS
26 [IpumeHnsATh npeoOpa30BaHUs MHOTOWICHOB JJI PEIICHHS Pa3TUUHBIX
' 3aJ1ay U3 MaT€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPaJIbHBIMU IOKA3aTEIIMU
' JUIS Ipe00pa30BaHUS BBIPAKEHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemlare nuHEWHBIE YpaBHEHHsS C OJHOM NEPEMEHHOW, NPHUMEHSA
3.1 npaBuia Mepexoja OT UCXOJAHOIO YPaBHEHUS! K PABHOCUIIBHOMY €MY.
[IpoBepsiTh, ABISIETCS JIM YUCIO KOPHEM YPaBHEHHUS
3.2 [TpumensaTr rpaduyecke METOAbl TMpPU PEUICHUH JIMHEHHBIX
' YPaBHEHUI U UX CUCTEM
33 [TonGupate npuMepsl nap YUCEIl, ABISIOLUXCS pEHICHUEM JIMHEHHOTO
' YPaBHEHUS C ABYMs [IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOM MJIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHUS
3.4 C IByMs MEPEMEHHBIMU; NOJIb3YACh rpa)uKOM, TPUBOAUTH IPUMEPHI
peuieHus: ypaBHEHHUSI
35 Pemrats cucreMsl IByX JTMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU,
' B TOM YHCJIe TpadUuecKu
CocTaBnsiTh U pelaTh JUHEWHOE YPABHEHUE WUIIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 10 YCIOBUIO 33/1a4, UHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4¥ NOJIyYECHHBIN PE3YJIbTAT
4 Koopnunate! u rpaduku. OyHKITUU
N300pakaTh Ha KOOPJAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3aMMCHIBATH
YHCIIOBBIE TPOMEXYTKH Ha alNreOpandeckoM s3bIKe
49 OTmedaTh B KOOPAMHATHOM IUIOCKOCTM TOYKA IO 3aJaHHBIM
' KOOpAWHATAM
43 Crpoutsb rpaduku TuHEeHHbIX QyHKIMI. CTpoUTh rpa@uk GyHKIMH

y =[x
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4.4

OmnuceiBaTh ¢ MOMOUIbIO (PYHKIMIT M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSHUE, IIEHY, KOJIHMYECTBO,
CTOMMOCTb, TPOU3BOUTEIBHOCTD, BpeMsi, 00beM paboThI

4.5

Haxonutb 3HaueHue (pyHKIMH 110 3HAUEHHIO €€ apryMEHTa

4.6

[lonumate rpaduueckuil crnoco® MpeACcTaBICHUS U aHalM3a
uHbOpMaIluy, H3BJICKaTh M HHTEPIPETUPOBATH WHGOPMALIUIO U3
rpaduKOB peasibHbIX MPOIIECCOB U 3aBUCUMOCTEHN

BCPO}ITHOCTI) N CTaTHUCTHKA

5.1

YutaTh HHGOPMALIHIO, TPEACTABICHHYIO B TA0IMIAX, HA THarpaMMax,
MPEACTABIATh JaHHBIE B BHJAC TaOJWIl, CTPOUTH JAHATPAMMEI
(cTonbukoBeIe (CTOIOYATHIC) U KPYTOBBIC) 110 MACCHBAM 3HAYCHHM

5.2

OnucelBaTh W HMHTEPIPETHPOBATh PEAIBHBIE YHCIOBBIE JAHHBIC,
IIpE/ICTaBICHHBIE B TA0JINIIAX, HA AUArpaMMmax, rpapukax

5.3

Hcnoab3oBaTh JJIs OIIMCaHuA JaHHBIX CTaTUCTHUYCCKHUC
XAPAKTCPUCTHUKHU: CPCAHCC apI/I(bMeTI/I‘-IGCKOG, MCaAHaHa, HanOoIbIIEe U
HaMMCHBIICC 3HAUCHUA, pa3Max

5.4

MMeTs npeacTaBiieHUe O CIlydaiHOM W3MEHUYMBOCTH Ha IIPUMEpax LIEH,
(¢u3NYeCKUX BEJIUYMH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh
IIPEACTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH

['eomerpus

6.1

Pacno3HaBaTh M3y4E€HHbIE T€OMETpUUYECKUE (DUTYPBI, ONPEEISITh X
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb TeOMETpPUYECKUE (QUTYpHI,
BBIIIOJIHATh YEPTEKU IO YCIOBHUIO 3anadd. M3MepATh JIUMHEHHBIE U
yIJIOBBIE BeJIMYMHBI. Pemiate 3a1aun Ha BBIYMCICHUE JITTUH OTPE3KOB U
BEJIMYUH YIJIOB

6.2

Jenath rpyOyIo OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH IPEAMETOB B
pealbHOM KU3HH, pa3MEpPOB NPHUPOJHBIX 00BEKTOB. PaznuyaTh
pa3Mephl 3TUX 0O0BEKTOB IO MOPSIKY BETUIHHBI

6.3

CTpouTh 4epTEKU K TEOMETPUUECKNM 3a/1a4aM

6.4

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BATh
MIPU3HAKH U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJIHBHUKOB MPH PEIICHUU
3a/1a4y

6.5

HpOBOI[I/ITB JJOTNYCCKHC PACCYKACHUA C HCIIOJIb30BaAHHECM
reOMCTPHUUICCKUX TCOPEM

6.6

Ilons3oBaTbCs IIPU3HAKAMH pPaBEHCTBA IIPSAAMOYTOJIBHBIX
TPEYTOJbHUKOB, CBOMCTBOM MEJMAHbI, MPOBEACHHON K THUIIOTEHY3€E
IIPSAAMOYTOJIBHOT'O TPEYTOJIbHUKA, B PEIIEHUHA F'€OMETPUYECKUX 3a1a4
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6.7

Onpenensaty NapajyIeIbHOCTh NPSIMBIX C MOMOILIBIO YIJIOB, KOTOPBIE
oOpa3zyeT ¢ HUMH cekymas. OnpenensaTh napaielbHOCTh NPSIMBIX C
IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSMOM J0 TOYEK
IPYrou npsMoun

6.8

PemaTs 3a1aun Ha KJ1eTUaTOM Oymare

6.9

[IpoBOIMTE BBIYMCIECHHS M HAXOAUTh YKCIOBBIE U OYKBEHHBIE
3HAQYEHUSA YIJOB B TEOMETPUYECKHUX 33a4ax C HCIOJIb30BAHUEM
CYMMBI YIVIOB TPEYI'OJBHUKOB U MHOI'OYI'OJIbBHUKOB, CBOWCTB YIJIOB,
OOpa30BaHHBIX MpPH MEPECEUCHUU [IBYX MapaJIeNIbHbIX MPSIMbIX
ceKyllen. Pemars npakTuyecKkue 3a1auyn Ha HaX0XKJACHUE YIIIOB

6.10

Brnagete NOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh
ONpeNeNsITh OUCCEKTPUCY YIVIa U CEPEAVHHBIA MEPHEHAMKYIApP K
OTpE3Ky KaK F€OMETPUUYECKHE MECTA TOUEK

6.11

@OopMyIMpOBaTh ONPEACIEHUS OKPYKHOCTM M Kpyra, XOpAbl
U JHaMeTpa OKPYKHOCTH, IIOJb30BaTbCA HMX CBOWCTBAMHU. YMETh
IIPUMEHSTD 3TU CBOMCTBA IIPU PELICHUU 3a1a4

6.12

Brnanerps NMOHATHEM ONKMCAaHHOW OKOJIO TPEYIrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh ee LeHTp. I[lonmb3oBarbest (akTamMu O TOM, YTO
OMCCEKTPHUCHI YIIIOB TPEYTrOJIbHUKA MEPECEKAOTCS B OJTHOM TOYKe, U
O TOM, UTO CEPEAUHHBIE NIEPIICHAUKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE

6.13

Brnagere noHATHEM KacaTelbHOM K OKPYXHOCTH, IOJIb30BaThCs
TEOPEMOM O TMEPHNEHIUKYJSIPHOCTH KacaTelbHOW MW paauyca,
IPOBEICHHOTO K TOYKE KacaHUs

6.14

ITons30BaThCS HpOCTef/JIHII/IMI/I I'COMCTPHUYCCKNMHU HCPABCHCTBAMMU,
ITIOHUMAaTh UXx HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE F€OMETPUYECKUE MOCTPOECHUS C MOMOILIBIO
LUPKYJISI U TUHEVKH

IIpoBepsieMble 3JIEMEHTHI COJIEPKAHMS

Kog IIpoBepsieMblii 2IIEMEHT COACPIKAHUS
1 Yucna ¥ BEIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U JCCATHYHBIC, IIEPEX0] OT OJHON (OPMBI 3aIHCH
1.1 npoOeit k napyroi. [loHaTHE palMOHAIBHOTO YHMCIIA, 3aMMUCh, CPABHEHHE,
YHOPSIOYMBAHUE PAITMOHATBLHBIX YUCEI
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ApudmeTnueckre JMCTBHS ¢ pallMOHAIBHBIME YuciaMu. Pernenue 3agau

1.2 .
U3 peajbHON MPAKTUKHU Ha YacTH, Ha ApOoOU
13 Crenenb ¢ HaTypaJbHBIM TIOKa3aTelieM: OIpeJesieHne, mpeodpa3oBaHue
' BBIPKEHUI Ha OCHOBE OIPEACIICHHUS], 3aITUCh OOJIBIINX YUCENT
14 [IpoueHTsl, 3aMKch MPOLIEHTOB B BUAE IpOoOU U APOOU B BUE MPOLEHTOB.
' Tpu ocHOBHBIE 3371a4X HA IPOLIEHTHI, PEIICHHE 3a7a4 U3 peaIbHON PAKTHKU
15 [IpumeHeHre TPU3HAKOB JIEIMMOCTH, pPAa3jOKEHUE Ha MHOXKHUTEIH
' HATypaJbHBIX YUCEI
16 Peanbupie  3aBHCMMOCTM, B TOM 4HCle TpsMas U oOparHas
' HPOMOPIIMOHATLHOCTH
2 Anrebpanyeckue BbIpaXeHUs
91 IIepemeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAXKEHUS C IEPEMEHHOU. [lonmycTMBIE
' 3HAYCHUS TICPEMEHHBIX
59 [IpeacTaBneHre 3aBUCUMOCTH MEXKIy BETUYMHAMHU B BHIE (HOPMYJIBL.
' Boruncnenus no popmynam
93 [IpeoOpa3zoBanne  OyKBEHHBIX  BBIPQKEHUH, TOXIECTBEHHO  paBHBIC
' BBIPKEHUS
2.4 | CBolicTBa CTENEHH C HaTypaJIbHBIM I10Ka3aTEIIEM
95 OpnHousneHsl 1 MHOTOWIEHBI. CTeneHb MHOTOWIeHA. ClI0KeHNE, BBIYUTAHUE,
' YMHOKEHHE MHOTOUYJICHOB
@opMyJIbl  COKPAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMBl M KBajapar
2.6 | paz"Hoctu. Dopmysa pa3HOCTU KBaJpaToB. PazioxkeHrne MHOTOUYJIECHOB Ha
MHOKUTEIH
3 VYpaBHeHus
31 VYpaBHEeHUE, KOpEHb YpaBHEHHUs, MpaBuja MpeoOpa3oBaHusl ypaBHEHUS,
' PaBHOCWJIBHOCTh YPaBHEHUI
39 JIuHeHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YMCIIO KOPHEW JMHEWUHOTO
' YpPaBHEHHS, PEIICHNE JINHENHBIX YPAaBHECHUN
33 CocraBiieHne ypaBHEHHI 110 YCIOBHIO 3aa4l. PelieHne TeKCTOBBIX 3a/1a4
' C MIOMOIUIBIO YpaBHEHUI
3.4 | JluneitHOE ypaBHEHHE C IBYMS IEPEMEHHBIMHU U €T0 Tpaduk
CucreMa AByX JMHEHHBIX YPaBHEHHH C JABYMs NEPEMEHHbIMH. PelreHne
3.5 CUCTEM ypaBHEHUH c1IOCOOOM MO ICTaHOBKU. [IpuMepsl perieHns TeKCTOBBIX

3aJa4 C IIOMOIIBIO CUCTCEM ypaBHeHI/Iﬁ
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4 Koopaunate! u rpadguku. OyHKIIUA
4.1 Koopaunara Touku Ha ipsiMoit
49 YucnoBbie npoMexxyTKU. Pacctosinue Mexay AByMsl TOUKaMH KOOPIMHATHOU
' npsSMOi
43 [IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa
' TOYKH Ha KOOPJMHATHOM TJIOCKOCTH
44 [Tpumepsl rpadukoB, 3agaHHbIX PopMynamu. UTeHne rpa@uKoB peabHbIX
' 3aBHCUMOCTEH
4.5 | Ilounstue pynkuun. I'paduk pynkunn. CoiicTBa GyHKIMMA
4.6 Jluneiinas ¢yHkius, ee rpaduk. ['paduk GyHkun y = [X|
47 ['padmuueckoe perieHre JIUHEWHBIX YpPaBHEHUH U CHCTEM JIMHEHHBIX
' ypaBHCHHIA
5 BeposiTHOCTh U cTaTUCTHKA
[IpeacraBneHue naHHBIX B BUAE TAOIUL, AUarpamm, rpadukoB. 3arnoaHeHUE
TaONUIl, YTEHUE U TOCTPOCHUE AUarpamMm (CTOJIOMKOBBIX (CTOIOYATHIX)
5.1 |u xpyroBeix). UreHue rpapukoB peajbHBIX IpoleccoB. V3BieueHne
uH(pOpMallMK W3 JUarpaMM WU TaOJHII, WCMOJIb30BAHWE W HWHTEPIpETaIlHs
JTAHHBIX
OnucarenpHasi CTaTUCTHKA: CpeAHee apu(pmeTHdeckoe, MeauaHa, pa3Max,
5.2 | HauOosblliee ¥ HAMMEHbIIIEE 3HAYCHUSI HA0Opa YMCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4YalHON U3MEHYUBOCTHU
CrnydaliHbIN SKCHIEpUMEHT (OTBIT) U CilydaiiHoe coObITHe. BeposiTHOCTh U
53 | Uacrora. Ponb MajoBEepOSITHBIX W MPAKTHUECKH TOCTOBEPHBIX COOBITHI B
' NpUpoe U B obuiecTBe. MoOHETa U UTpaibHasi KOCTh B TEOPUU BEPOSITHOCTEM
I'pad, Bepmmua, pedbpo. Crenenp BepmmHbl. Yucno pedep u cymmapHas
54 creneHb BepiuH. [Ipencrasnenue o cBa3Hoctu rpada. Lenu u nuxet. [Tytu
' B rpadax. OOxom rpada (ditiepoB mnyth). IlpeacraBinenune 00
opueHTHpoBaHHOM rpade. Pemenue 3a1au ¢ momorbio rpados
6 ['eomerpus
HauanbHble nonsatus reomerpun. Touka, npsmasi, OTpe30K, JIyd. YT0JI. Buasl
6.1 yrioB. BepTukanbHble W CMEXHbIE YIibl. buccektpuca yrna. Jlomanas,
MHOTOYTOJIBHUK. [lapamiesHOCTh U ePIIEHIUKYIISIPHOCTD MPSMBIX
6.2 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETpPHUHU.

[Iprmepbl CUMMETPUH B OKPYKAOIIEM MUPE
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OCHOBHBIE TOCTPOEHUSI C MOMOUIBIO LIUPKYJS U JIMHEUKU. TpeyrojibHUK.

6.3 .
BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOEIpeHHBII W  PABHOCTOPOHHHM  TpeyroibHUKU. HepaBeHCTBO
' TPEyTOJIbHHUKA
6.5 CpoiicTBa M TMpPU3HAKH PABHOOEIPEHHOrO TpeyrojibHuKa. [lpu3Haku
' paBEHCTBA TPEYTrOJILHUKOB
6.6 CBoiicTBA W TMpPU3HAKKM MapauieNibHbIX  nOpsMblx. CyMmma  yrjioB
' TpPEYroJibHUKA. BHEIIHUE YTkl TPEYTOJIbHUKA
[IpssmoyrosibHbIA  TpeyroiabHUK. CBOWCTBO MeAMAaHbl NPSIMOYTOJBHOTO
6.7 TPEYroJbHUKA, MPOBEAECHHOM K TUNOTEeHYy3e. [Ipu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpSMOYTOJIbHBIN TPEYTOJBHUK C YTJIIOM B
30°
HepaBeHcTBa B reomMeTpuH: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, Teopema o OojblieM yrie u OoJbliel CTOpPOHE
TpeyroJibHUKA. [lepreHIuKysap 1 HaKJIOHHAS
6.9 I'eomerprueckoe MecTo TOYEK. buccekTpuca yrima # - CEpeauHHBIN
' NEePHEHANKYIISAP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOUEK
OkpyXHOCTb W Kpyr, XOpAa W JHAaMETp, HX CBoiicTBa. B3anMmHoe
6.10 | pacmonoxeHue OKpy:KHOCTH U npsMou. KacarenpHas wu  cexymas
K OKPY>KHOCTHU
6.11 OKpy>XHOCTb, BIUCAaHHAsl B yroji. BrrMcaHHas u onmucaHHash OKPY>KHOCTU

TPEYTrOJIbHUKA
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8 KJIACC
IIpoBepsieMble TPeOOBAHUSA K Pe3yJbTATAM 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpamMMbIl
Kon [IpoBepsiembie MTpeAMETHBIEC PE3YIHTATHl OCBOCHHUSI OCHOBHOM
MIPOBEPSEMOT0 o0pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O 00111eTO 00pa30BaHUS
pe3yJibTaTa
1 Yucna u BBIYUCIEHUSA
Hcnonb30oBaTh  HAyallbHbIE  NPEACTABICHUS O  MHOMXECTBE
11 JEUCTBUTEIBLHBIX YHCEIl 1JI1 CPABHEHUS, OKPYTJICHUS U BBIYUCIICHUH,
' U300pakaTh JEHCTBUTEIbHBIE YHCIA TOYKAMHU Ha KOOPAUHATHOM
IpSAMOM
[IpumeHsaTy mOHATHE apUPMETHYECKOIO KBAJPATHOTO  KOPHS,
12 HAaXOJIUTh KBAJpaTHbIE KOPHHU, HCIOJB3YSd MPU HEOOXOIUMOCTH
' KaJIBKYJISITOP, BBITIOJIHATH TPe0oOpa30BaHUsl BHIPAXKESHUM, COAEPIKAIINX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ys] CBOMCTBA KOPHEN
13 Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YHCET C IOMOIIBIO
' JNEeCATUYHBIX ApoOel u creneHelt yucna 10
2 AnreOpanyeckue BbIpaKeHUs
[IpUMEHATh MOHSTHE CTENEHU C LEJNbIM IOKa3aTEJIEM, BBINOJIHATH
2.1 npeoOpa3oBaHusl BBIPAKEHUHN, COJAEPKAIIUX CTEMEHU C IEIbIM
MOKa3aTeseM
BBITIONHATE ~ TOXKACCTBEHHBIE  MPEOOpa3OBaHUS  PAlMOHATBHBIX
2.2 BBIpQKEHUN Ha OCHOBE IMpaBWI JCHUCTBUM HAJ MHOTOUYJIEHAMH U
anredpandyecKuMu ApoosiMu
2.3 PackianbiBaTh KBaJipaTHBIN TPEXWIEH Ha MHOXKHUTEIN
54 [TpumensThy nmpeodpa3oBaHus BHIPAKEHUH JJII PEUICHUS Pa3IUIHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX MTPEIMETOB, U3 PEATbHOUN MPAKTUKHU
3 VYpaBHEHUS U HEPABEHCTBA
Pemiath nuHeliHbIe, KBaApaTHbIE YpPAaBHEHUS U palMOHAILHBIC
3.1 YpaBHEHMUSI, CBOJIAIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUU C JBYMS
MEePEMEHHBIMU
IIpoBoauTE NPOCTEHINNE WCCIEAOBAHUSA YPABHEHUW U CHUCTEM
3.9 ypaBHEHUW, B TOM YHCI€ C TMPUMEHEHHEM TpapuIecKux
npejcTaBieHui (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WM CHUCTEMa
YpaBHEHHU PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIpoUee)
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3.3

[lepexoguTs OT cilOBeCHOW (OPMYJTUPOBKM 3aJadyd K  ee
anre0panvecKol MOJENIH C MOMOILBIO COCTaBJICHUS YPABHEHUS WM
CUCTEMBl ypaBHEHHWI, WHTEPHPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4il TOJIyYeHHBIA PEe3yJIbTaT

3.4

[IpuMeHSATh CBOMCTBA YMCIOBBIX HEPABEHCTB /ISl CPAaBHEHMS, OLICHKH,
penaTh JIMHEeHHbIe HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHCTEMBbI,
naBaTh  TpadUyecKyr0  WUIIOCTPALMI0  MHOXECTBA  pelICHUM
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUH

4.1

[lormmMaTe W HCMOIB30BAaTh (PYHKIIMOHAIBHBIC TOHSATHS € S3BIK
(TEpMUHBI, CHUMBOJIMYECKHE OO0O3HAYECHMS), ONpPENENsATh 3HAUCHUE
GyHKIMY MO 3HAYEHUIO apryMeHTa, ONpeessiTh CBOMCTBA (yHKIUU

o ee rpaduky

4.2

K
CTpouth rpadukn dmeMeHTapHbIX (QyHKUMI Buma: Y=_, Yy = X5,
X

— 3 _ o o
y = X°, ¥ = |X|, onuchBaTh CBOMCTBAa YMCIOBOM (DYHKIUH IO €¢
rpapuKy

BeposTHOCTB U cTaTUCTHKA

5.1

W3BnekaTe U mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B
BUJIC TaONHWI], TUarpamm, TpaduKoB, MPEICTABIATh IaHHBIC B BHUJC
TabauI, AMarpamMm, rpapukos

5.2

OnuceiBaTh JaHHBIC C IOMOIIBIO CTATUCTHYECKHUX ITOKa3aTeIICH:
CpeIHUX 3HAYECHUH W Mep paccewBaHUsS (pa3Max, TUCTIEpCHUS U
CTaH/JapTHOE OTKJIIOHEHUE)

5.3

HaxoauTh 9acTOTBI YMCIIOBBIX 3HAYEHUH M 9aCTOTHI COOBITHH, B TOM
YHCJIE 110 pe3yJbTaTaM U3MEPEHUIN U HaOII0CHU

5.4

Haxonuth BEpOATHOCTH CIy4aWHBIX COOBITUI B OIBITAX, 3HAaA
BEPOSTHOCTU DJIEMEHTApHBIX COOBITHUH, B TOM 4YHCIE€ B OMbBITaX
C PaBHOBO3MOKHBIMH 3JIEMEHTaAPHBIMU COOBITUSIMU

9.5

Hcnonp3oBath  rpaduueckue  MOAENU:  JAEPEBO  CIY4YalHOro
AKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIOBaAs MPsAMast

5.6

OnepupoBaTh NOHATUSIMU: MHOKECTBO, MOJMHOKECTBO; BBITIOIHATH
omepalid  HaJl MHOXKECTBaMH: OOBEIAMHEHHE, IEePEeCEUCHHUE,
JIOTIOJIHEHHUE; TEPEUMCIIATh  DJIEMEHTBl MHOXKECTB, IPUMEHATH
CBOMCTBA MHOKECTB
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5.7

Hcnonp3oBaTh rpaduyeckoe MpeACTaBICHHE MHOXKECTB U CBS3CH
MEXIY HUMHU JUIsl ONMUCAHUS TPOILIECCOB U SIBIICHUW, B TOM 4YHUCIE
IPY pElICHUU 3a]1a4 U3 APYTUX yueOHBIX MIPEAMETOB U KYPCOB

['eomerpus

6.1

Pacrnio3naBaTte OCHOBHBIE BUJbBI YCTBIPCXYI'OJIbHUKOB, UX JJICMCHTHI,
MOJIb30BaThCS UX CBOMCTBAMM IIpHU PCHICHHUU I'COMCTPHUYCCKHX 3aJa4

6.2

[TpuMeHSTh CBOWCTBA TOYKU MEPECCUCHUsT MEIUaH TPEYroJbHUKA
(eHTpa Macc) B pelieHrr 3a1a4

6.3

Brnagete moHSATHEM CpeaHEW JIMHUM TPEYroJbHUKA W TPANEluH,
MPUMEHATh WX CBOMCTBA IMPU PEUICHUM TE€OMETPUUYECKUX 3adad.
[Tonb3oBaThesa Teopemont Daseca U TEOPEMON O MPONOPIIUOHATBHBIX
OTpe3Kax, IPUMEHSTh UX JIJISl PEIICHUS TPAKTUYECKUX 3a7a4

6.4

[IpumeHsTh NpU3HAKK TMOAOOMS TPEYroJbHUKOB B  PEIICHUH
r€OMETPUYECKUX 3a/1a4

6.5

[Tonb3oBaThcs Teopemoii [Iudaropa asis penieHus: reOMETPUIECKUX U
npakTUdyeckux 3amad. CTpouTh MaTEeMaTUYECKyl0 MOJEIb B
MPAKTUYECKUX 3a]1a4aX, CAMOCTOATENIBHO JEeNaTh YEPTEXK U HAXOIUTh
COOTBETCTBYIOIIHE IJTUHBI

6.6

BJ'IaI[eTB INOHATHUAMU CHHYCA4, KOCHMHYCAa M TAHI'CHCA OCTpPOIo YIJad
MMpAMOYT'OJIBHOI'O TPCYI'OJIbHHKA. [Tonp30BaTbCsl ATUMHU MNOHSATHUSIMM
I pCIICHUA ITPAKTUYCCKUX 3a1a4

6.7

Beruncnars (pa3iuuHbIME CIIOCOOAMM) IUIONIA[L TPEYrojdbHUKA U
IUIOLIAAM MHOTOYTOJIbHBIX (GUryp (MOJB3ysACh, A€ HEO0OXOIUMO,
KAJIBKYJIATOPOM). I[IpUMEHATH MOJyYEHHBIE YMEHUS B NPAKTUYECKUX
3a/1ayax

6.8

Bnagetp  MOHATMSMM ~ BIHCAHHOTO W LIEHTPAJbHOrO  yIJa,
MCIOJIB30BaTh TEOPEMBI O BIMCAHHBIX yIJlaX, YIJax MEXIy XOpAamu
(CeKymuMu) M yriie MEXIy KacaTelIbHOW M XOpAOW MpU pPEIICHUU
T€OMETPUYECKUX 3a7a4

6.9

Biagers MNOHATHEM ONMCAaHHOTO YETBIPEXYTOJIbHUKA, ITPUMEHSTH
CBOMCTBA ONMCAHHOTO YEThIPEXYTOJIbHUKA [PU PELIEHUH 3a1a4

6.10

[IpumMeHsATh TOJIydeHHBIE 3HAHMS HAa MPAKTHUKE — CTPOUTH
MaTeMaTUYeCKUe MOJENU JJIA 3a/lay peajbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME  BBIYMCICHUS C  MPUMEHEHHEM  mojao0us
U TPUTOHOMETPHUH (TIOJIb3YACH, i€ HEOOXOIMMO, KATBKYJISITOPOM)
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IIpoBepsieMble 3JIeMEHTHI CO/IEP:KAHUST

Kon [TpoBepsiemMblii 37IEMEHT COAEPKAHUS
1 Hucna u BBIYUCIEHUS
11 KBagpartHeiii kopeHb u3 uncia. [lonsarue 00 uppauroHaIBLHOM YHCIIE.
' JlecsiTuuHbIe TPUOIIKEHUS UPPAIIMOHATIBHBIX YHCE
CpoiicTBa apu(PMeTUUYECKUX KBAJpPAaTHBIX KOPHEW M HUX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIOBBIX BBIPAKCHUM U BEIYUCICHUSAM. JleliCTBUTEIbHBIC
qucia
1.3 | Crenens ¢ nensIM OKa3aTeseM U ee cBoiicTBa. CTaHJapTHAs 3aIIUCh YUCIIa
2 Anrebpanydeckre BbIpaKEHUS
91 KBagpatHeli  Tpexuies, pa3lIoKEHWE  KBAJPaTHOTO  TpEeXwICHa
' Ha MHOXKUTEITU
2.2 | Anrebpanyeckas qpoos. OCHOBHOE CBOWCTBO alreOpandeckoii 1poou
2.3 | CnoxeHue, BRBIYUTaHUE, YMHOXKEHHE, ACTCHUE aNreOpandecKux apooei
2.4 | PanuoHasibHBIE BBIPAXKEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEHUSI 1 HEpABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢GopMyia KOpPHEHl KBaJpaTHOIO YpaBHEHHS.
' Teopema Buera
3.2 Pemenune ypaBHeHUN, CBOAAIIMXCS K JIMHEWHBIM U KBaIPATHBIM
3.3 | [Ipocreitmue npoObHO-paIiOHAIEHBIE YpaBHEHUS
I'padmyeckas uHTEpIIpeTaLlUs YPaBHEHHUM C IBYMS IEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YPAaBHEHUH C IBYMS NepeMeHHbIMU. [Iprumepsl pemenus cucrtem
HEJIMHEWHBIX YpPaBHEHUH C IByMS TIEpEMEHHBIMH
3.5 Pemrenne TekCTOBBIX 337124 aaredpandecKuM Crocooom
3.6 | UucnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCcTBO € 01HOM ITEpEMEHHOMN
3.8 | PaBHOCHIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJJTHOM IEPEMEHHON
3.10 | CucreMbl TMHEHHBIX HEPABEHCTB C OHON TIEPEMEHHOM
4 OyHKIUU
41 [lonstne Qynknuu. OO6macTh omnpefeNeHUs] W MHOXKECTBO 3HAYCHUM
' ¢yukipn. CriocoObl 3amanus GyHKIH
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4.2 I'paduk pyskimu. YreHne cBOMCTB PYHKIIUHM 110 €€ Tpaduky
4.3 [Tpumeps! rpadrkoB QYHKINN, OTPAXKAIOIINX PEAIbHBIC MPOIECCHI
44 OyHKIMK, ONKCHIBAIOIIME TNPSIMYI0O M OOpaTHYIO MpPONOPIHMOHAILHBIC
' 3aBHCUMOCTH, UX TPadUKH
2
4.5 OyHKIUKn Y = X, Y = X3
46 | dyukuum Y =X, y=X
4.7 ['padmyeckoe perieHrne ypaBHEHUH U CUCTEM YpaBHEHUI
) BeposiTHOCTH U cTaTUCTHKA
5.1 [IpencraBieHne naHHBIX B BUE TaOIUII, AMATpaMM, TpaduKkoB
59 MHoOXecTBO,  3JEMEHT  MHOXECTBAa,  IOAMHOXecTBO.  Onepanuun
' HaJl MHO>KECTBaMU: 00BbEANHEHUE, TIEPECEUCHUE, JOMIOJTHEHUE
53 CaoiicTBa onepanui HaJ MHO>XECTBAMH: [IEPEMECTUTEIBHOE,
' COUY€eTaTeIbHOE, PACIPEICIUTENBHOE, BKIIOUECHUS
54 Hcnonb3zoBanue rpauyeckoro MpeiacTaBiIeHUs] MHOXKECTB ISl OMMCaHUS
' peanbHBIX IPOLIECCOB U SABJICHUN, IPU PELICHUH 3a/1a4.
55 N3mepenne paccenBanus JaHHBIX. Jucriepcust M cTaHIapTHOE OTKJIOHEHUE
' YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl
DnemMeHTapHble COOBITHS ciaydaiiHOro omblta. ChyyaiiHble COOBITHSL.
56 BepositTHocTi cOOBITHIA. ONBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
' coObitusiMu.  CiydaiiHeiii  BeIOOp. CBSA3b  MEXKIYy MallOBEPOSITHBIMU
Y IPAKTUYECKU JOCTOBEPHBIMHU COOBITHSIMU B IPUPOJE, OOILIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
5.7 |BucCAuYel BEpUIMHBI, CBA3b MEXJAY YHUCIOM BEpUIMH U 4YHCIOM pedep.
[IpaBuno ymHoxeHus. Pemenue 3agau ¢ nomoiibo rpados
[IpotuBomnosnoxueie coObiTHs. Juarpamma Oiinepa. OObeauHEeHUE U
5.8 nepeceueHue cooObiTuil. HecoBmecTHbie coObiTHs. Dopmyna cioxeHus
BEPOSITHOCTEUN
5.9 YcnosHas BeposTHOCTb. [IpaBuiio ymHoxkeHusi. HezaBucumbie coObITHS
[IpeacraBinenre SKcnepuMeHTa B BHjae JepeBa. Pemienwe 3agau
510 |Ha HaxoXJAEHUE BEPOSITHOCTEH C TMOMOULIBIO JIepEBa  CIy4alHOIO
AKCIIEpUMEHTA, TUarpamMMm Jijepa
6 ['eometpus
6.1 UYeteipexyronpHuki. [lapamienorpaMmm, €ro npu3Haku U CBOKMCTBA
6.2 [IpssMmoyronbHUK, poMO, KBaipaT, UX MIPU3HAKN U CBOMCTBA
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Tpaneuus, paBHOOOKas  Tpameuus, €€ CBOWCTBA H  TNPHU3HAKH.

6.3
[IpssmoyroJibHas Tpaneuus
6.4 Meron ynBoenuss Mmenuansl. LlenTpansHas cummerpus. Teopema Daneca
' U TEOpEMaA O MPOIMOPIIMOHATBHBIX OTPE3KAX
6.5 CpenHue TMHUYU TpeyroJibHUKA U Tpanenuu. L{leHTp macc TpeyroabHuka
6.6 [Tonobue TpeyroabHUKOB, Kodhduiment nogodus. [IpusHaku moaoous
' TpeyroJbHUKOB. [IpuMeHeHne mogo0us Mpu pelIeHuH TPAKTUIECKUX 3a1a4
6.7 @opmynel I TUIOHIA[M  TPEYroJibHUKa, Tapajuiesiorpamma, pomba
' U TpaneIuu
6.8 CaoiicTBa miomaneit reomeTpuyeckux ¢uryp. OTHOIIEHHUE IUIONIaIeH
' oI00HBIX (UTYp
6.9 Brruucnenue mmonanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu peLeHnu
' MPAKTUYECKUX 3a/1a4
CuHyc, KOCUHYC, TAHT€HC OCTPOr0 yrja MpsIMOYTOJbHOIO TPEYTOJbHHKA.
6.11 |OcHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO. | PUTOHOMETPHUYCCKHE
¢ynkuun yrios B 30°, 45° u 60°
6.12 BrnmcanHble M LEHTpaJbHBIE YIJIbL, YTOJ MEXKIY KacaTeJIbHOM U XOPIOU.
' VYTl MEXY XOpJIaMHA U CEKYIITUMU
6.13 | BriucanHbIe ¥ ONIMCAHHBIC YETHIPEXYTOILHUKU
6.14 B3auMHOe pacnosioxkeHue IByX OKpYKHOCTeH. KacaHune OKpy»KHOCTEM.

OO6mue kacaTeNbHbIC K IBYM OKPYKHOCTSIM
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9 KUIIACC
IIpoBepsieMble TPeOOBAHUSA K Pe3yJbTATAM 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMbI
Kon IIpoBepsieMble MpeAMETHBIE PE3YIBTATHl OCBOCHUS OCHOBHOMU
IIPOBEPSAEMOTO o0pa3oBaTeNbHOM MPOTrpaMMBbl OCHOBHOTO 00111er0 00pa3oBaHuUs
pe3yibTara
1 Yucna u BEIYUCIEHUA
11 CpaBHUBATH U YIOPSAOYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE
' yycia
BrImonHITh apudMeTHIecKne NeUCTBHUS C palliOHATBHBIMUA YHCIIAMHU,
1.2 coyeTasi YCTHbIE U MMCbMEHHBIC IPUEMBI, BBIIOJHATH BBIYUCIICHUS C
MppalrOHATBHBIMHA YUCIaMHU
13 Haxonute 3HaueHUs CTENEHEN C LEJIBIMU IMOKa3aTeIs MU U KOPHEW,
' BBIYUCIISITh 3HAYECHHS YUCIIOBBIX BBIPAKCHUN
14 OKpyrysiTb  ACHUCTBUTENBHBIE  YHMCIA,  BBINOJHATH  NPUKUAKY
' pe3yJibTaTa BEIYMCICHUM, OLICHKY YHCJIOBBIX BBIPAKEHUM
2 VYpaBHEHUS U HEPABEHCTBA
51 Pemrare  nuHEWHBIE W KBAJApPATHBIE  YPaBHEHUS, YpPaBHEHHS,
CBOJISIIIIMECS K HUM, IIPOCTEHIITINE TPOOHO-PAIIMOHATIbHBIE YPaBHEHUS
PemaTe crucTeMsl IByX JJMHENHBIX YPABHEHUHN C ABYMsI IEPEMEHHBIMU
2.2 Y CUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS
JMHEWUHBIM
Pemate TekcTOBBIE 3a/1auM anreOpandecKuM CIOCOOOM C TOMOIIBIO
2.3 COCTaBJICHUS YPaBHEHUS WU CUCTEMbI JBYX YPAaBHEHHU C JABYMS
IIEPEMEHHBIMU
[IpoBoAMTE TPOCTEWIIME HCCIECIOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHWH, B TOM 4YHUCJIE C TPUMEHEHHEM TIpaduyecKux
2.4 MpEACTAaBICHUI (HamnpuMep, yCTaHABIMBaTh, UMEET JIM YpPaBHEHUE
WM CHUCTEMa YypaBHEHHUM pelIeHUs, €CIU HUMEET, TO CKOJBKO)
Pemiate  nuHEWHBIE HEPABEHCTBA, KBAaJpaTHbIE HEPABEHCTBA,
2.5 M300pakaTh pelieHue HEPABEHCTB HA YMCIIOBOW MPSAMOM, 3aMUCHIBATH
pelIeHue ¢ MOMOIIBIO CUMBOJIOB
26 Pewrare cuctempl JIMHEMHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB,
' BKJIIOUAIOINME KBAJpPaTHOE HEPABEHCTBO, H300paKaTh pEIICHHUE
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CHUCTCMbI HCPABCHCTB Ha YHUCIJIOBOM HpﬂMOfI, 3aIlIMChIBATh PCIICHUC
C ITIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IPU PELLIEHUH PA3JIMYHBIX 3a/1a4

OyHKIUU

3.1

Pacnio3naBate  (yHKIMM ~ HW3ydyeHHbIX  BUAOB.  [loka3biBarh
CXEMAaTUYECKH  pACIIONOKEHHUE  Ha KOOpI[HH&[(FHOﬁ IIJIOCKOCTH

rpadukoB GyHKImil Buga: Y= kx, y=kx+b, Y=_, y=ax* +bx +c¢
X
B 3aBUCHMOCTH OT 3Ha4eHUH K03()(DUIIMECHTOB, ONTUCHIBATH CBOMCTBA

byHKIUH

3.2

[loka3piBaTh CXEMATHYECKU PAacCIIOJIOKCHHUC Ha KOOp,Z[PIHaTHOP'I

IJIOCKOCTH TpadukoB (QyHKOMH BUOa Y =K , ¥ = |X| u onuceiBaTh

CBOMCTBa (DYHKIIMIA

3.3

Crpouts M wu300pakaTh CXEMaTHUECKU TIpaduKyd KBaJApaTUUHBIX
(yHKUMHA, ONMHMCHIBATH CBOMCTBA KBAJAPATUUYHBIX (PYHKUUMNA MO UX

rpadukam

3.4

Pacno3HaBaTh KBaJpaTHUHYI0 (PYHKIMIO MO (opmyle, MPUBOAUTH
IpUMEpPbl KBaApaTHUYHbIX (YHKIUA M3 peajbHON KU3HU, (PU3UKH,
TeOMETPHUH

Apudmernueckas 1 reoMeTpUYECKasi IPOrpeccuu

4.1

Pacnio3naBaTh apuMeTHUEeCKyI0 U T€OMETPUUECKYIO MPOrPEeCcCUu
MIPU pa3HBIX CIoco0ax 3adaHus

4.2

BbITIONHATE BBIYUCIEHUS C HCIOJb30BaHWEM (OPMYJ N-TO 4YJieHa
apu(PpMETUYECKON U TEOMETPUUECKON MPOrpeccrid, CyMMbI MEPBBIX N
YJICHOB

4.3

I/I306pa>1<aTb YJICHBI ITOCJICA0OBATCIIbHOCTH TOYKaMH Ha KOOpI[HHaTHOﬁ
IIJIOCKOCTH

4.4

Pemate 3agaun, CBA3aHHBIE C YMCIIOBBIMHU I10CIEAOBATEIBHOCTSIMH,
B TOM YHCIIE 3aJa4yd W3 peaJbHON XHU3HU (C HCHOJIb30BAaHUEM
KAJIbKYJISITOPA, HU(PPOBBIX TEXHOJIOTHIA)

BeposATHOCTh U cTaTUCTHKA

5.1

W3BnekaTe W mpeoOpa3oBbIBaTh MH(GOPMAIMIO, NPEICTABICHHYIO B
pa3IMYHBIX HCTOYHMKAX B BHUAE TaONML, Iuarpamm, TpaduKos,
IPECTaBISTh JaHHbIE B BUJE Ta0MIUIl, AUarpaMm, rpaukoB
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5.2

PemaTte 3a1aun opraHM30BaHHBIM MEPEOOPOM BApUAHTOB, a TAKKE
C MCTOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOJIOB

5.3

Hcnonp30BaTh  ONMUCATENBHBIE XapaKTEPUCTUKUA JUII  MacCCHBOB
YHCIIOBBIX JaHHBIX, B TOM 4YHCJIC CpPEJHUE 3HAYCHUS U MEpPHI
paccenBaHuUs

5.4

HaxonuTh 4acToThl 3HaYE€HUN U YaCTOTHI COOBITHS, B TOM YHUCIE
MOJIB3YSICh PE3yIbTaTaMu MPOBEACHHBIX U3MEPEHUN U HAOTIOICHAN

9.5

HaxonuTh BEpOSITHOCTH CITy4allHBIX COOBITHI B M3YYEHHBIX OIbITaX, B
TOM YHUCIIE B ONBITaX C PABHOBO3MOXHBIMH 3JEMEHTAPHBIMU
COOBITHSIMU, B CEpHUSAX HCIBITAaHUI 10 MEPBOrO ycrexa, B CEpHsiX
vcnblTannii beprynnm

5.6

HMMeTs mpeAcTaBiIeHNE O CIIy4allHOM BEJMYMHE U O PACIPENCICHUN
BEPOSATHOCTEN

5.7

NmeTh mpeAcTaBiIeHUE O 3aKOHE OOJIBIIMX YHCENl KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIyYalHOW HW3MEHYMBOCTA M O POJIM 3aKOHA
OOJIBIIINX YKCE B IPUPOJIC U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMHU OCTPBIX YIJIOB, HAXOIUTH C UX
MMOMOIIBI0 PA3JIMYHBIE BJIEMEHTHI MPSMOYTOJBHOIO TPEYroJbHUKA
(«pemeHue MPSIMOYTOJIbHBIX TPEYTOJILHUKOB ). Haxonuth
(C MOMOIIBIO KAJIbKYJSITOpA) JIMHBI U YIJIBI JJISI HETAOJIMYHBIX
3HAUYCHUN

6.2

[Tonp3oBaThCA dbopmynamu [IPUBEICHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM [UJII HAXOXKIECHUS COOTHOLICHUU
MEXI1y TPUTOHOMETPUYECKUMH BETUYNHAMU

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB JUISl HAXOXKJICHUS
Pa3IMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJILHUKOBY),
MPUMEHATH UX TIPU PEUICHUU T€OMETPUUECKUX 3a7a4

6.4

Brnanerr monatusMu mpeoOpazoBaHUs MOA00HMS, COOTBETCTBEHHBIX
AJIeMEHTOB ToA0OHBIX (uryp. Ilonb3oBarhcsi cBOMCTBaMU MOI00US
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIAThH JJIMHBI U HAXOAHUTH YTJIBI
y no1o0HbIX puryp. [I[pumMeHsATh CBOMCTBA MOA00MS B MPAKTUYECKUX
3ajladyaX. YMETh MPUBOJUTH TPUMEPHl  MOAOOHBIX  (UTYP
B OKpPYXaloIlleM MUpe

6.5

[Tone30oBaThcsi TEOpeMamMH O MPOHM3BEICHUH OTPE3KOB  XOPI,
O IPOM3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON
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6.6

[lonp30BaTbCA  BEKTOpaMH, IOHHMaTb WX  T€OMETPUYECKUU
U (QUBNYECKUN CMBICH, MPUMEHITh UX B PELICHUH T€OMETPUYECKHX
U Qusnueckux 3anad. [[puMeHsATh CKalIsipHOE IPOU3BEAECHNUE BEKTOPOB
JUISL HAXOKJICHUS JUIMH U YIJIOB

6.7

[Tonp30BaThCs MCTOJAOM KOOPAHWHAT Ha INIOCKOCTHU, IIPUMCHIATH €TI0
B PCHICHUU I'COMCTPHUYICCKUX U IIPAKTUICCKUX 3a a4

6.8

Brnagete NOHATHAMH  OPaBUIBHOTO  MHOIOYTOJIBHUKA,  JIJIUHBI
OKPY)KHOCTH, JJIMHBI IyI'M OKPYKHOCTH W PaJuaHHOM MeEphl yIJa,
YMETh BBIUHCIATH IJIOMIAAbr Kpyra W ero yacteil. IIpuMeHATH
MOJIyYCHHbIE YMEHUS B IPAKTUYECKUX 33]1a4ax

6.9

HaxonuTh ocu Uiy HEHTPbl CUMMETPUH QUTYD, TPUMEHSITH TBUKECHUS
MJIOCKOCTHU B MPOCTEUIINX CIydasiX

6.10

[IpuMeHATh TOJMydYeHHBIC 3HAHUS HAa TPAKTHKE — CTPOMTH
MaTeMaTHYECKUe MOJIEH JJIA 3a7ad peajbHOU >KU3HH U TPOBOJUTH
COOTBETCTBYIOIIME  BBIYHMCICHUS C  TPUMEHEHHUEM  Toa00us
U TPUTOHOMETPUYCCKHX (QYHKIMHA (TIOJB3YSICh, TJIe HEO0OXOIUMO,
KaJIbKYJISITOPOM)

IIpoBepsieMble 3JIEMEHTHI COJIEPKAHMS

Kon [IpoBepsieMblii JIIEMEHT COAECPIKAHUS
1 Uucna u BBIYUCTICHUS
11 PanmonanbsHbie yncia, uppalroHaIbHbIC YK CIIa, KOHEYHbIE U OECKOHEUHBIC
' JCCATUYIHBIC IPOOH
MHOXECTBO JEHUCTBUTEIIBHBIX YHWCEN, JACHUCTBUTEIIBHBIE 4YHCIA Kak
12 OEeCKOHEYHbIE JECATUYHBIC ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
' MEXAY MHOKECTBOM JECHCTBUTEIBHBIX YHUCET U KOOPAMHATHOM MPSIMOM.
CpaBHeHUE NEHCTBUTEIBHBIX YHACEI
1.3 Apudmernyeckue 1edCcTBUS ¢ IEUCTBUTEIbHBIMU YUCIAMU
N3mepenust, npuOnvkeHus, oleHKU. Pa3mepbl O0OBEKTOB OKPYKAIOIIETO
14 MHpa, IIUTEIHHOCTH MPOIECCOB B OKpykatomieM wmupe. [Ipubmkennoe
' 3HaQYEHUE BEJIWYWHBI, TOYHOCTb MpUOMMKeHus. OKpyrjieHue dYucel.
[Ipuknaka 1 OLIEHKA pE3yIbTaTOB BEIYMCICHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OJHOMN TEPEMEHHOM
2.2 JIunentHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISAIIUXCS K JIMHEHHBIM
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2.3 | KBampaTtHoe ypaBHeHue. PenieHrie ypaBHeHH, CBOASIIMXCS K KBaIpaTHBIM
24 bukBanparnoe ypaBHeHue. llpumepsl pemieHUsT YpaBHEHUW TPETbEU
' U YETBEPTOM CTENEHEH pa3sioKEeHUEM Ha MHOKUTEITU
2.5 Petrenue npoOHO-palimoHaIbHBIX YpaBHEHUN
2.6 | CucreMbl ypaBHEHHI
2.7 | YpaBHEHHE C ABYMS NIEPEMEHHBIMH U €T0 Ipaduk
2.8 | Pemenue cuctem IBYX JTMHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMU
29 Pemenne cuctem nByX ypaBHEHHM, OAHO U3 KOTOPBIX JUHEWHOE, a APYTroe —
' BTOPOI CTCIICHU
2.10 | I'paduueckast MHTEpIIPETALIMS CUCTEMbI YPAaBHEHUH C IBYMSI IEPEMEHHBIMU
2.11 | Pemenne TEKCTOBBIX 33124 alreOpandeCcKUM CIIOCOO0M
2.12 | UucnoBble HEpaBEHCTBA U UX CBOMCTBA
2.13 | Pemienuie TMHEWMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
2.14 | Pemenne cUCTEM JTUHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHON
2.15 | KBagpaTHbie HEpaBEHCTBA
216 ['padmyeckas HHTEpIIpETALIMSI HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS
' IIEPEMCHHBIMU
3 OyHKIUN
31 KBagpartuunas ¢pyukuus, ee rpaduk u cBorctsa. [lapabomna, koopauHaThI
' BEPIINHBI TapaboJIbl, OCh CAMMETPUH MapadoIIbI
3.2 |I'paduku ¢pynkumii y = kX, y = kx + b u ux cBoiictsa
K 3
3.3 I'padwku pynkuuit Y = __, Y = X" 1 ux cBOIiCTBa
X
34 | I'paduxu pynxmmii Y= /X,y = |X| u ux cBolicTBa
4 YucoBble nocae10BaTeIbHOCTH
Omnpenenenre W CHOCOOBI 3alaHUSl YHCIOBBIX TOCIEIOBATEIBHOCTEH.
4.1 3aaHue MocCiIeI0BaTEIbHOCTH PEKyppeHTHOU GopMysoi u dopmymnoit n-
ro 4jieHa
49 Apudmernueckas mporpeccusi. @opMyibl N-TO 4YieHa apuPMETHIECKON
' MIPOrPECCUU, CYMMBI MIEPBBIX N YWICHOB
43 I'eomerpuueckas mnporpeccus. PopMyibl N-TO 4Yj€HA TIE€OMETPUYECKOU

MIPOTPECCHU, CYMMBI IIEPBBIX N YWICHOB
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N3obpaxkeHre 4eHOB apu(pMETHUUECKON M TE€OMETPHUUECKON IPOTpeccHii

4.4 TOYKaMHU Ha KOOPAMUHATHOM MJIOCKOCTHU. JIMHENHBIN U 3KCIIOHEHIIMAIbHBIN
poct
45 | CioxHbI€ MPOLIEHTHI
5 BeposiTHOCTB U cTaTHCTHKA
[IpenacraBnenre JaHHBIX B BUAE TaOJMWI, JguUarpamMM, Tpadukos,
5.1 UHTEpIpeTalns JaHHbIX. YTeHHe U TMOCTPOCHUE TalIHIl, JUarpamm,
rpaduKoB 1O peaTbHbIM TaHHBIM
5.2 [TepectanoBku u pakropuan
5.3 CoueraHus ¥ YUCIO COUETAHUIM
5.4 Tpeyronbuuk [Tackans. Pemienue 3aaa4 ¢ UCTIOIL30BaHUEM KOMOMHATOPUKH
55 I'eomerpuyeckas BeposTHOCTb. CiydaliHbIA BBIOOP TOYKH U3 (DPUTYpBI
' HA MJIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPYKHOCTH
5.6 HcnbiTanue. Ycenex u Heyaada. Cepust HCOBITAHUH 10 IEPBOTO yCIIEexa
57 Cepus ucnisitanuii bepuysiu. BepositTHocT cOOBITHH B C€pUM UCTIBITAHUIMA
' bepnyniu
5.8 CityuaiiHas BeTMYAHA U PACTIPEAECTICHUE BEPOATHOCTEMN
59 Marematuueckoe oxujanve u aucrepcus. [I[pumepsl MaTeMaTHYECKOTO
' 0’KHMJIaHUSI KaK TEOPETUYECKOTO CPETHETO 3HAYCHUS BETMYUHBI
510 MareMaTu4eckoe OXUJIAHUE W AUCIEPCHUS CIIYYalHOW BEJIMYUHBI «UHCIIO
' YCIIEXOB B CEpUH UCIIBITaHUN bepHyum»
511 [TonsiTue o 3akoHe OoyblMX uncen. M3mepenune BeposITHOCTEN ¢ TOMOILBIO
' 4acTOT. PoJib ¥ 3HaueHHE 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U 0OIIEeCTBE
6 ['eometpus
6.1 Cunyc, xocuHyc, Tanredc yriaoB or 0 mo 180°. OcHoBHOE
' TPUTOHOMETPHUUECKOE TOKIeCTBO. DOPMYIIbI IPUBEACHUS
Pemenne TtpeyrompHukoB. Teopema KOCHHYCOB M TE€OpEMa CHHYCOB.
6.2 Pemienne npakTUyeckux 3ajad ¢ MCIHOJIb30BAHHEM TEOPEMbI KOCUHYCOB U
T€OPEMbI CUHYCOB
6.3 [TpeobpazoBanue nmogodus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 TeopemMa 0 POU3BEAECHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOU
6.5 Bekrop, mmHa  (MOIyJib) BEKTOpA, COHAMNPABICHHBIE  BEKTOPBI,

IIPOTHUBOIIOJOKHO HAIIPAaBJICHHBIC BCKTOPLI, KOJUIMHCAPHOCTH BCKTOPOB,
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PAaBEHCTBO BEKTOPOB, OMNEPALMH HaJ BEKTOpaMH. Pa3iioxkeHHe BEKTOpa
[0 IByM HEKOJUIMHEAPHBIM BEKTOpaM

KOOpI[I/IHaTI)I BCKTOpaA. CKaJ'IHpHOG IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHUC

6.6
JUIS HaXO0X/I€HU JUIMH U YTJIOB
JlekapTOBBI KOOPAUHATHI HA IUIOCKOCTH. Y PaBHEHHS IPSIMOM U OKPY’KHOCTH
6.7 | B KOOpAMHATAaX, IEpPEeCEUCHHNE OKPYKHOCTEH U MPAMBIX. MeTo1 KOOpAUHAT U
€ro IPUMEHEHHE
6.8 | [IpaBuIbHBIC MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHocTu. ['pagycHas u pagranHas Mepa yriia, BBIUUCICHHE ITHH
' JYT OKPYXKHOCTEH
6.10 | Ilmomanp Kpyra, ceKTOpa, CerMeHTa
6.11 JIBM>KEHUS TUTOCKOCTH U BHYTPEHHHE CUMMETpHH (QUTYp (SJI€MEHTapHbIC

npencrapienus). [lapannensubiit nepenoc. [loBopot
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MNEPEYEHB (KOJU®UKATOP) MIPOBEPSIEMBIX TPEFOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHON
IMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS Y DJIEMEHTOB
COJIEP)KAHUSI IO MATEMATHUKE

J17is TpoBeIeHUSI OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 10 MaTeMaTuKe (Janee —
OI'D mo wmaTemaTuke) HCHOJB3YyeTCsl TepedeHb (KOAU(PUKATOp) MPOBEPSIEMbIX
TpeOOBaHMN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHON MpOTrpaMMbI
OCHOBHOTO 00111er0 00pa30BaHMsl U FJIEMEHTOB COJCPKAHUSI.

IIpoBepsiembie Ha OI'D mo MaremaTnke TPeOOBAHMS K Pe3yJIbTATAM OCBOECHHUSA
OCHOBHOI1 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHMs

Kon [IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3YJIbTaTaM OCBOCHUS
POBEPSEMOTO OCHOBHOM 00pa30oBaTebHON NPOrpaMMbl OCHOBHOTO OOIIIETO
TpeOoBaHuUs oOpazoBanus Ha ocHoBe PI'OC
1 YMeHue omnepupoBaTh MOHATHSAMH: MHOKECTBO, IOJMHOXKECTBO,

omepaluu HaJ MHOXXECTBAaMHU;, YMEHUE ONEPUPOBATh MOHITHUSMHU:
rpad, cBs3HBIM Tpad, nepeBo, MUK, TPUMEHSITh UX MPU PEUICHUU
3aJla4y; YMEHHE UCIOJIb30BaTh rpauuecKoe MpeCTaBICHUE MHOKECTB
JUIS1 ONMCAaHUs PEAIbHBIX MPOLIECCOB U SIBJIICHUH, MIPU PEIICHUH 3a7a4
U3 IPYTUX YYeOHBIX MPEIMETOB

2 YMeHue onepupoBaTh MOHATUSAMHA: ONPEAECIEHUE, AKCHOMA, TEOPEMA,
JI0Ka3aTeIbCTBO; YMEHHME paClO3HaBaTb MWCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, INPUBOJIUTH IPUMEPHI W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKa3bIBAHUI

3 YMeHue omnepupoBaTh MOHITUSMH: HAaTypajdbHOE YHUCIIO, MPOCTOE U
COCTAaBHOE YMHCJIO, [JEJIUMOCTh HATypaJbHbIX 4YHUCEN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YHMCJI0, MOAYJb 4YMCiia, OOBIKHOBEHHAasl IpoOb U
JecsATUYHasi IpoOb, CTAHIAPTHBIM BUJ YKCIA, PAIIMOHAIBLHOE YHUCIIO,
UppALMOHATIBHOE YHUCIO0, apU(PMETUYECKUN KBAJPATHBIA KOPEHD;
YMEHHUE  BBINOJHATH  JIGUCTBUA  C  YWCIaMH, CpPaBHUBATH
W YyNOpSIOYMBATH YHUCIIA, MPEACTABIATH YWCIAa HAa KOOPAWHATHOMU
NpsIMOM, OKPYIJIATh YHCJIA; YMEHUE JeJlaThb MNPUKUIKY U OILICHKY
pe3yabpTaTa BEIYMCICHUN

4 YMeHue onepupoBaTh MOHSATUSMU: CTETCHb C IEJIBIM MOKA3aTeNeM,
apu(pMETHIECKUN KBAJPATHBIA KOPEHb, MHOTOWICH, ajareOpandeckas
Ipo0b, TOXKIACCTBO; 3HAKOMCTBO C KOPHEM HATypallbHON CTEICHH
OOJbIIIe €AMHUIIBI, YMEHHE BBIMOJHATH pacyeThl Mo (opmyam,
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npeoOpa3oBaHusl LENbIX, JIPOOHO-pAllMOHANBHBIX BBIPAKEHUNH U
BBIPAXEHUN C KOPHSIMU, PA3JIOKEHNE MHOTOWICHA HA MHOXUTEIH, B
TOM 4YHUCJIE€ C HCIOJIb30BaHUEM (POPMYJ PA3HOCTU KBAJIpPaToB U
KBaJpaTa CyMMbI U pa3HOCTH

YMeHune onepupoBaTh NOHATUSMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OIHOW IIEPEMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHE PEIIaTh JIMHEWMHBbIE U KBAJPAaTHbIC YPAaBHEHUS,
JTpOOHO-pallMOHATILHBIE YPAaBHEHUSI C OJIHOM MEPEMEHHOM, CUCTEMBbI
JIBYX JIMHEHWHBIX YPAaBHEHUM, JTUHEHHbBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJIpaTHbIE W JIpOOHO-pallMOHAJIbHBIE HEPaBEHCTBA C OJHOMU
MIEPEMEHHOW, B TOM YHCJIE IIPU PELICHUU 3a7a4 U3 APYTUX NPEAMETOB
M TPaKTHYECKUX 3aJad; YMEHUE WCIIOJIb30BaTh KOOPAUHATHYIO
NpSIMyI0 U KOOPJMHATHYIO IUIOCKOCTh I M300pa)KeHUs pelIeHUun
YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUSIMU: QYHKIMS, Tpaduk GYyHKIUU, HYJIH

byHKIUHU, IPOMEXKYTKU 3HAKOIOCTOSIHCTBA, IPOMEKYTKHU
BO3pacTaHus, yObIBaHMs, HauOOJbIIEE W HAUMEHbIIECE 3HAUYCHUS
byHKINY; YMEHHE OTIepUpPOBATh MOHATUSIMU: npsimas

POMOPIIMOHATILHOCTD, JINHEWHAs! (QYHKIHUS, KBaApaTHIHAsA QYHKITUS,
oOpaTHasi MPONOPUUMOHAIBHOCTh, IMapadosia, runepOosa; yMEHHE
CTpoUTh rpaduku  (QyHKIMHA, MCHONB30BaTh Trpaduku s
ONpPENeJICHUs] ~ CBOMCTB  MpPOLIECCOB U 3aBUCUMOCTEH, JUIs
pelIeHus 3a/1ad U3 JIPYruX y4eOHBIX MPEIMETOB U PEabHOU XKU3HU;
YMEHHE BbIpaKaTh GOpMyJIaMU 3aBUCHMOCTH MEXAY BEIMUYNHAMU

YMenue ONEpUPOBATH HNOHATUAMMU: MOCJIEIOBATEIBHOCTb,
apudmeTrryeckass W TeOMETpUYEcKas  IPOTPEecCUU;  YMEHHE
MCIIOJIb30BaTh CBOMCTBA IMOCIEI0BATEIBLHOCTEN, (POPMYIIBI CyMMBI U
o0IIero wieHa Mpu peuleHUH 3ajad, B TOM YHUCIE 3aJad U3 JAPYTux
y4€OHBIX MPEAMETOB U PEATbHOM KU3HU

YMeHue pemath 3aa4d pa3HbIX TUIOB (B TOM YHCJIE€ HA MPOLICHTHI,
JOJIM W YacTH, JBIKEHHE, paldOoTy, ILIEHy TOBAapOB W CTOUMOCTh
MOKYTIOK U YCJIYT, HAJIOTH, 3a/1a4d U3 00JIaCTU YIPABIEHUS JINYHBIMU
U CeMEWHBIMM (PUHAHCAMH); YMEHHE COCTaBIATh BBIPAKCHMUS,
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHUIO 33/a4H,
MCCJIEI0OBATh MOJIYYEHHOE PEIlIEHUE U OIIEHUBATh MPaBA0NOA00HOCTb
MOJYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBath MOHATUSAMU: (PUTYpaA, TOUKA, OTPE3OK, MpsiMas,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJILHUK, PABHOOEIPEHHBIT
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U PaBHOCTOPOHHUI TPEYroJbHHUKH, MPSIMOYTOJbHBINA TPEYrOJbHUK,
MeAnaHa, OMCCEKTpHCca U BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOJbHUK,
napajiesiorpaMM, poMO, TPSMOYTOJNbHHK, KBaapaT, Tpareuus;
OKPY>KHOCTb, KPYT, KacaTeiabHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemaTh 3a7aud, B TOM YHCJIE U3 MOBCETHEBHON
KU3HU, HA HAXOXJICHHE T'€OMETPUUYECKUX BEIWYUH C MPUMEHEHHEM
U3YYEHHBIX CBOMCTB QUryp u ¢pakToB

10

YMeHre omnepupoBaTh MOHSATHSMH: PABEHCTBO (QUTYpP, PaBEHCTBO
TPEYTOJIbHUKOB; TapaJlICIbBHOCTh W TEPIICHIUKYISIPHOCTh TMPSMBIX,
yroJl MEXAYy MpPSMBIMH, TEPICHIUKYISIp, HAKJIOHHAS, MPOCKIIHS,
nomo6ue puryp, mof00HBIC TPEYTOILHUKH, CHMMETPHS OTHOCUTEIIBHO
TOYKH W TPSIMOW; yYMEHHE pPaclO3HaBaTh PABEHCTBO, CHMMETPHUIO
u nojgobue Guryp, mapamiebHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX
B OKPY’KAIOIIEM MHPE

11

YMeHue onepupoBarb IOHATUSMH: JUJIMHA, PACCTOSIHUE, YTOJI
(BemMUMHA yIJIa, CHHYC W KOCHHYC yTIjla TPEYroJIbHUKA), IUIOIIA/Ib;
YMEHHE OIIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPY KalOIEM
MUpE; YMEHHE TMPHUMEHATh (OPMYyNIBl TEpUMETpa M IUIOMIAIN
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH W IUIOIIQJAN Kpyra, o0Obema
MPSAMOYTOJBHOTO TAapaJICICNNUIENa; YMEHUE NPUMEHATh MPU3HAKU
PaBEHCTBA TPEYTOJbHUKOB, TECOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPUYECKUE COOTHOIICHUS IS
BBIYMCJICHUS IJIMH, PACCTOSIHUH, TUIOIIAAEH

12

YMeHnue wu300pakarh IUIOCKHE QUTYPhI W HX KOMOHWHAIUH,
MPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJJIGKTPOHHBIX CPEJACTB 10 TEKCTOBOMY WJIU
CUMBOJIBHOMY OTIMICAaHUIO

13

YMeHne onepupoBarh  IOHATHSMH: MPSAMOYTOJIbHAs  CUCTEMa
KOOpJIMHAT; KOOPAWHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOpPA HAa YHCIO, CKAIPHOE MPOU3BEICHUE
BEKTOPOB; YMEHHME HCIIOJb30BaTb BEKTOPbl W  KOOPJAMHATHI
JUISL TPEACTABJICHUS TAHHBIX U PEUICHUS 3a]1a4, B TOM YHCJIE U3 APYTUX
y4eOHBIX MPEMETOB U PEeATbHOM KU3HU

14

YMeHHne ornepupoBaTh IOHATHUSIMH: CTOJIOMKOBBIE U KpPYTOBBIE
qUarpaMMbl, TaONMUIBI, cpeaHee apudMeTHueckoe, MeauaHa,
HanOoJIbIlIee W HAaWMEHbIIIEe 3HAYCHMsSI, pa3MaxX 4YMCIOBOrO Habopa;
YyMEHUE W3BJEKAaTh, HWHTEPIPETHPOBATh W  NPEOOPa30OBBIBATH
uH(pOpMAIUIO, TPEJCTABICHHYI0O B TaOMWIlIaXx M Ha JguUarpaMmax,
OTPaXAIOIIyI0 CBOMCTBA U XAPAKTEPUCTUKH DPEATBbHBIX MPOIIECCOB
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W SIBJICHUH; yMEHUE pacClo3HaBaThb W3MEHYMBBIE  BEJIMYUHBI
B OKPY’KaIOIIEeM MHUPE

15

YMeHue ornepupoBaTh MOHATUSIMU: CIYYaWHBIA OMBIT (CIydalHBIN
AKCTIIEPUMEHT), DJIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIA HCXOJ)
CIIy4ailHOTO OMBITA, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HAXOJUTh BEPOSTHOCTH CIy4alHBIX COOBITUNA B OIBITaX C
PABHOBO3MOKHBIMH 3JI€MEHTApPHBIMUA COOBITUSIMU; YMEHHE pPElIaTh
3aJja4d METOJOM OpPraHM30BaHHOTO Iepedopa U C HCIOJIb30BAHHUEM
npaBuja YMHOXKCHHsSI; YMEHHE OIICHHBATh BEPOSTHOCTH peaTbHBIX
COOBITHI W SIBJICHHWM, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX
U MaJIOBEPOSTHBIX COOBITUH B OKPYXAIOIMIEM MHUPE W B JKHU3HU;
3HAKOMCTBO C TOHSITUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIITUX YHCEIT M €T0 POJIbI0 B MaCCOBBIX SIBJICHHSX

16

YMeHue BbIOMpaTh MOIXOMAIIUMNA W3YYEHHBIM METOJ JJIA PEIICHUS
3a/1aud, TPUBOJUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIC U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMATHUKH B
HUCKYCCTBE, OIUCHIBATh OTEJbHBIC BBIJAIONIUECS PE3YJIbTaTHI,
MOJIyYEHHBIE B XOJI€ Pa3BUTUSI MAaTEMAaTUKU KaK HAayKH, MPUBOJAUTH
MIPUMEPBI MATEMATUYECKUX OTKPHITUI U UX aBTOPOB B OTEUECTBEHHOMN
Y BCEMUPHOU UCTOPUH

IlepedeHnb 31eMeHTOB coaepxanus, nposepsaeMbix Ha OI'D nmo maremaTuke

Kon IIpoBepsieMblii SJIEMEHT COAEPKAHUS
1 Hucna u BBIYUCIEHUS
1.1 | Harypasbnbie u nienbie uncia. [[pu3Haku qeTuMOoCTH TENbIX YHCeT
1.2 OOBIKHOBEHHBIE H  JECATHYHBIE JpOOM, TPOLIEHTHI, OECKOHEYHBIC
EePUOANYECKUE IPOOH
1.3 Panmonanpubie yncna. ApudMeTuyeckue onepanuu ¢ parioHaTbHBIMU
YHCIIaMH
1.4 | delicrBurenbHble ynucia. ApupMeTnyecKre onepalnu ¢ 1eiCTBUTEIbHBIMU
YHCIIaMH
1.5 | [IpubnwxeHHbIC BBIYUCIICHUS, TIPaBUIa OKPYTJIEHUS, MPUKUIKA U OIEHKA
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanueckue BhIpaKEHUS
2.1 BbykBeHHbIE BbIpakeHUsI (BbIPAXKEHHUS C IEPEMEHHBIMHU )
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2.2 | Cremnenb ¢ 1enbIM rokasaresneM. CTeneHb ¢ palluOHATbHBIM ITOKa3aTeJIeM.
CBoiicTBa cTeNeHH
2.3 | MHorousieHsl
2.4 | AnreOpanyeckas Ipoob
2.5 | Apudmernueckuit KOPEHb HaTypaJIbHON CTEMEHH. HeiicTBust
¢ apu(pMeTHIECKUMHU KOPHSIMHU HaTYpaJIbHOM CTENEeHU
3 VYpaBHEHUsI 1 HEpABEHCTBA
3.1 |llensle u npoOHO-panMOHaIbHBIE ypaBHEHUS. CHUCTEMBbl U COBOKYITHOCTH
YpPaBHEHUM
3.2 | Lenble u 1poOHO-paliioHaIbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 | Pemenne TekcTOBBIX 33124
4 YucnoBble ocae10BaTeIbHOCTH
4.1 | IlocnenoBaTebHOCTH, CIIOCOOBI 3aJjaHNs TOCTIEI0BATEIbHOCTEH
4.2 | Apudmernueckas u reoMmerpudeckas nporpeccuu. Gopmyna CIOKHBIX
MIPOIICHTOB
3) OyHKIHH
5.1. | ®ysknusa, crnocoObl 3amanus (QyHkiuu. [padux dyskuun. OOIacTh
OTpeAeNieHus] W MHOXKECTBO 3HaueHud ¢yHknun. Hymum dyHkmm.
[TpoMexyTku 3HaAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumMymbl u  MUHUMYMbI (QyHKUIuU. Haubonbiiee U HauMeHblee
3HaueHNe PYHKIIMH Ha TIPOMEXKYTKE
6 KoopannaTel Ha psiMOM U TIIIOCKOCTH
6.1 | KoopaunaTtHas mpsimast
6.2 JlekapTOBBI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuyeckre GUrypsl ¥ X CBOWCTBA
7.2 | TpeyroapHUK
7.3 | MHOrOyroJbsHUKH
1.4 OKpy»XHOCTb U KpyT
7.5 | I3mMepeHne reoMeTpUueCKUX BETUYUH
7.6 BekTopsl Ha m10ckoCTH
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8 BeposTHOCTE U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 | BepostHocTth
8.3 | KomOunaropuka
8.4 MmnoxecTBa
8.5 I'padsr
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