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®enepanbHas paboyas mporpaMmma 1o yueoHomy npeamery «MaTtemaTrka» (0a30Bblit
ypoBeHb) (mpeamerHas obOmacth «MaTematnka ©W  HHPOpMATHKA») (maee
COOTBETCTBEHHO — IIp OTpaMMa 10 MaTEMaTHKE, MATEMATHKA ) BKITFOUAET [OSICHUTEIbHYO
3aIlUCKy, COAEprKaHue O0YyUEHNs, IIJITAHUP yEMBbIE PE3yJIbTaThl OCBOCHHS IPOrPaMMBI
[0 MaTeMaTHKe, TEMAaTHYECKOE IUIAaHUPOBAaHHWE, MepeyeHb (KOAU(PHUKATOp)
pacnpeneneHHbIX 10 KilaccaM IpOBEPSAEMbIX TPEOOBAHUI K pe3yJIbTaTaM OCBOCHUS
OCHOBHO 00pa30BaTeIbHOI IPOrpaMMbl OCHOBHOT'0 0011IEr0 00pa30BaHus U 3JIEMEHTOB
COJIepKaHUS IO MaTeMaTHKE, MepeyeHb (KOAU(PHUKATOP) MpOBEPAEMbIX TPeOOBaHMIA
K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00p a30BaTEIbHOM P OrpaMMbl OCHOBHOTO OOIIIEro
00pa30BaHUs U AIEMEHTOB COJEPKAHUS M0 MATEMATHKE.

HOACHUTEJIbHASA 3AIINCKA

[Iporpamma mo wmarteMaTwke i oOydaromuxcs 5—9 kiaccoB paszpaboTaHa Ha
ocHope ®I'OC OOO. B nporpamme 1o MaTeMaTUKE YUYTEHBI UJIEHM W TOJIOKECHUS
KOHIICTIIINK P a3BUTHUSI MaTEMaTUYeCKOro oOpa3oBaHus B Poccuiickoit denep arumu.
[IpenmeroM MaTeMaTUKH SIBISIIOTCS (PyHIaMEHTaJIbHBIE CTPYKTYPhI HAIIIEro MUpa —
NpOCTpaHCTBEHHBIE (OPMBI M KOJHMYECTBEHHBIC OTHOIICHHUA (OT TIp OCTECHINNX,
yCBaMBaEMBbIX B HEMOCP €ICTBEHHOM OTIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOX O IMMBIX
TSl pa3BUTHS HAYYHBIX U P UKJIAAHBIX Uil ). MaTemaTHaeckue 3HaHus 00eCreurBaoT
MMOHMMAaHUE MPUHIMUIIOB YCTPOWCTBA W WCMOJIb30BAHUSI COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HHTEPOPETALMIO COLMAJIBHOM, ASKOHOMHUYECKOW, MOJIUTHUYECKON
nH(popMaImu, 1a0T BO3MOKHOCTH BBINOJHITh PACUEThI U COCTaBISATH AJITOPUTMBI,
HAXOJUTh W TNPUMEHATh (QOPMYJIbI, BIAJACTh MNPAKTUYECKUMHU I[P UEMAMHU
reoMETP UUE€CKUX U3MEPEHUN U TIOCTP OEHUH, YUTATh UHPOPMAITHUIO, TP €ICTABJICHHYIO B
BH/JI€ TaOJIUIL, TMarpamMM U rpauKOB, ’KUTh B YCIOBHUSIX HEOTPEACIICHHOCTH U TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHIA.

N3yuenue matemMaTuku QoOpMHUpPYET y OOyYarOUMXCS MAaTeMAaTHYECKUN CTUITh
MBIIIJICHUS, TP OSIBJISIFOIITUIACS B OTIP €€ICHHBIX YMCTBEHHBIX HaBbIKax. O0yyJaroiuecs
OCBaMBAIOT TaKW€ MPUEMbl U METOJbl MBIIIJIECHUS, KaK WHIYKIUS W JeAyKIIWs,
000011IeHNE U KOHKD €TU3alMsl, AaHAJIU3 U CUHTE3, KiIacCU(pUKAIUSI U CUCTEMAaTU3alIus,
a0ctparupoBanue u aHajaorus. O0bEeKThl MATEMATUYECKUX YMO3aKIIOUEHUH, TP aBUJIa
WX KOHCTP yUPOBaHUS PACKPBIBAIOT MEXAHU3M JIOTMUYECKUX MTOCTPOCHHUM, CITIOCOOCTBYIOT
BBIpa00OTKEe YMEHUsI (POpMyIUPOBaTh, 0OOCHOBBIBATH U JIOKA3bIBATh CYXIACHHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIUICHHE. VM3yueHne MaTeMaTUKu 0OECTICUHBACT
(dhopMUpOBaHUE AJTOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCIIUTAHUE YMEHUI
JEUCTBOBAThL 10  3aJ@aHHBIM  aJrOpUTMaM, COBEPIICHCTBOBATh  W3BECTHBIC
M KOHCTpYHpOBaTh HOBBIC. B mporecce pemieHus 3ajad — OCHOBHOW y4eOHOM
NeATeTbHOCTH HAa YpOKaxX MaTEMaTHKH — pPa3BHBAIOTCSA TBOPUECKAs W TP MKJIagHAS
CTOP OHBI MBIIIJICHUS.



OOydeHne MaTeMaTHKE JaeT BO3MOXKHOCTh Pa3BUBaTh y OOyYaIOIMMXCS TOYHYIO,
PalMOHATIBHYIO U MH()OPMATHUBHYIO PEUb, YMEHHE OTOMPaTh HAMOOJICE 10X O/IAIIINE
A3bIKOBBIC, CHMBOJIMYECKHE, Tpaduueckue CpencTtBa s BBIPAKCHUS CyXKICHUN
Y HarJisiAHOTO UX TP €ICTaBICHUS.
[Ipy w3ydyeHMH MaTEeMaTHKH OCYIIECTBIISIETCS O00Iee 3HAKOMCTBO C METOJIaMu
MO3HAHMS IEUCTBUTEIBHOCTH, TP €ICTABIICHUSMU O TP €AMETE U METOIaX MATEMATHKH,
YX OTJIUYHUH OTMETOJ0B IPYTUX ECTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX
P UMEHEHUSI MAaTEMATHKH JIUIS P EIICHUS HAYYHBIX M TP UKJIAIHBIX 3a/1a4.
[IpuoputeTHpIMU TIENSIMUA OOydeHHs] MaTeMaTHKe B 5—9 Kiaccax SIBIISIIOTCA:
dbopMUpOBaHUE IEHTPAJbHBIX MAaTEeMATUYECKUX IOHATHH (YHUCIO0, BEITUYWHA,
reomeTpuyueckas ¢urypa, nepemMeHHasi, BEpOATHOCTb, (DYHKITHS), 0OECIIeUBAIOITIX
TP €EMCTBEHHOCTD U TP CIIEKTUBHOCTH MaTEMAaTHIECKOT0 00Pa30BaHUS 00y YarOIITUXCH,
MOJIBEJICHUE 00y YarONTUXCs Ha JJOCTYITHOM JJI HUX YPOBHE K 0CO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKU M OKPY>KaIoIIero Mupa, MOHUMAaHUE MAaTeMaTHKH KaK YacTh OOIeh
KYJIbTYP bl YEJIOBEUECTBA;
Pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH 00YyYaromuxcs,
MMO3HABATEILHOW aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHHUM, KP UTHYHOCTU MBI CHYS,
MHTEp €ca K U3yYEHUI0 MAaTEMATUKH;
dbopmupoBanue  (yHKIMOHAJIBHOWM  MaTEMaTHYECKOM TPaMOTHOCTH:  yMEHHUS
pacrio3HaBaTh M OSBJICHUS MATEMATUYECKUX TOHSATUMA, 0OBEKTOB M 3aKOHOMEPHOCTEH
B peEaJbHbIX JKU3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTUX YUYEOHBIX P EIMETOB,
MPOSIBJICHUS 3aBUCHMOCTEH W 3aKOHOMEpHOCTEH, (OpMyJIHpOBaTh WX Ha S3bIKS
MaTeMaTUKH M CO3/1aBaTh MAaTEeMaTUYECKUE MOJENIH, MNPUMEHSATh OCBOCHHBIM
MaTeMaTUYECKUW amnmapar s pPeELIeHUs MpaKTHUKO-OPUEHTHPOBAHHBIX 3a]1ad,
WHTEP P ETUP OBATh U OLIEHUBATH MOJTYUYEHHBIE P €3yJIbTAThI.
OCHOBHBIE JTMHUU COJEPKAHUS TPOTPAMMBI IO MaTeMaTuke B 5—9 kinaccax: «Hucna u
BBIYUCIICHUS», «ANreopa» («Anredpanueckue BBIPaXKECHUA», «YpaBHEHHS H
HEepaBeHCTBA»), «DyHkmum», «l'eomerpms» («I'eomerpuueckue GUTYPBI U HX
CBOMCTBaY», «MI3Mep eHre reoMeTp HUECKUX BETUUNHY ), « Bep OATHOCTb U CTATUCTUKAY.
JlaHHBIC JIMHUU P a3BUBAIOTCS Tap aJJICTBHO, KaXK/1asl B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBHCMMO OJHA OT JPYrod, a B TECHOM KOHTAaKTe
U B3aUMOJICHCTBHU.
CopneprkaHue mporpaMmbl IO MaTEeMaTHKE, PaclpeleieHHOe MO rojaM OO0yYeHus,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MpMHIIMIHAIHHBIM
BoMmpocaM oOydyaromuecs oOpamainch HEOJHOKpAaTHO, YTOOBI  OBJIajICHHE
MaTeMaTUYECKUMH TIOHATHSIMU WU HaBBIKAMH OCYIIECTBIISIJIOCH IOCTIEI0BATEILHO
U TOCTYIATENbHO, C COOJIIOJICHUEM MPHUHIIMIIA TP EEMCTBEHHOCTH, & HOBBIC 3HAHUS
BKJIIOYAJTUCh B OOIIYI0 CHCTEMY MaTeMaTHYECKUX MpeCTaBICHUN 00ydarommxcs,
pacupsis ¥ yriryossis ee, o0pa3ysi Ip OUHble MHOYKECTBEHHBIE CBSI3H.
B cootBerctBun ¢ ®I'OC OOO matemaTuka sIBIASETCS 00S3aTENbHBIM yUYEOHBIM
IpeIMETOM Ha YpOBHE OCHOBHOT0 00111ero o0Opazosanus. B 5-9 knaccax matematrika



TP aAUIIMOHHO U3Y4AETCs B paMKax CIICTYIOIUX Y4eOHBIX KYpCOB: B S—6 Ki1accax — Kypca
«MatemaTuka», B 7-9 kiraccax — KypcoB « Anredpay (BKIFOYast JJIEMEHTHI CTATUCTHKA
U Teopuu BeposiTHocTel) u «I'eomerpusi». [IporpaMmmoii Mo MaTeMaTUKE BBOJIMTCA
CaMOCTOSTEIbHBIN YUCOHBIN KypC «BeposSTHOCTh M CTATUCTHKAY.

OO0mee 4YMCIO YacoB, PEKOMEHIOBAHHBIX I HM3YYCHHS MaTeMaTHKH (Oa30BbIi
YpPOBEHb) Ha YpOBHE OCHOBHOT'O 001Iero obpasoanus, — 952 daca: B 5 kiacce —
170 gacoB (5 wacoB B Hemento), B 6 kmacce — 170 gacoB (5 4yacoB B HEHEN 10),
B 7 ximacce — 204 yaca (6 yacoB B Hezenio), B 8 kimacce — 204 yaca (6 4acoB B HE/ICITIO),
B 9 knacce — 204 yaca (6 4acoB B HEEINIO).

B cootBerctBuu ¢ yueoHbsM mianom ['bOY COI Nel «OLly n.r.tT. CtpolikepaMuka B
5 knacce —204 yaca (6 wyacoB B Henenr), B 6 kinacce — 204 yaca (6 yacoB B
Hezen 10), B 7 kimacce — 204 gaca (6 yacoB B Hezielnio), B 8 kitacce — 204 vaca (6 4acoB B
Hezento), B 9 knacce — 204 yaca (6 4acoB B HENIEIIO).



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydeHne MaTeMaTHUKU HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs HAIp aBjIeHO Ha
JTOCTIDKEHUE OOyYarOIMMUCS JIMYHOCTHBIX, METaNpEIMETHBIX H P EeIMETHBIX
00pa3oBaTENbHBIX PE3yIbTATOB OCBOCHUS yUEOHOTO TP €IMETA.

JIMYHOCTHBIE PE3YJIbTATHBI
JIn4HOCTHBIE pe3yJIBTATHI OCBOEHUS IIPOTPaMMBbI [10 MATEMATUKE XapaKTEP U3YIOTCA:

1) maTproTH4YecKoe BOCIIUTAHHE:
MPOSIBJIECHUEM HMHTEpeca K MNPOUUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JOCTHKEHUSIM P OCCUMUCKUX MATEMAaTUKOB U P OCCHICKOM
MaTEMaTUYECKOM IIKOJIbI, K KCIOJb30BAaHUIO 3TUX JOCTHKEHUW B APYTHX HayKax
Y P UKJIAJHBIX cepax;

2) rpa:KIaHCKoOe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH I'pakJaHWHA M peaTu3allii ero Tpas,
MpEICTaBICHHEM O MAaTEMaTUYECKMX OCHOBaxX (PYHKIMOHUPOBAHUSA P a3IMIHBIX
CTPYKTYD, SIBICHHUH, IPOLIETYp IPa’kIaHCKOT0 0011IecTBa (HAITPpUMEp, BEIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXXJIEHHIO STHYECKHX TMPOOJeM, CBI3aHHBIX C TPaKTHYECKAM
NPUMEHEHUEM JOCTH)KEHUN HayKH, OCO3HAaHHMEM Ba)KHOCTH MOPaJbHO-ITHYECKHUX
NP UHIUIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyA0BOE BOCIIUTAHHE:
YCTAaHOBKOW Ha aKTUBHOE y4YacCTUE B PELICHUH NP aKTUYECKUX 3a]1a4 MaTEMaTHUECKOM
HAIpaBJICHHOCTH, OCO3HAHUEM BAXXHOCTHM MAaTEMaTHUYECKOro OOpa3oBaHUs Ha
NPOTSYKEHUU BCEM JKMU3HU MJISl YCIEUIHOM MpO(PECCHOHATbHON EATEIbHOCTH u
pa3BUTUEM HEOOXOJMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U TOCTPOCHUEM
WHAUBUYaJbHOM TpaeKTOPUM 00pa30BaHUs U KU3HEHHBIX TUIAHOB CYUYETOM JIMUHBIX
MHTEP €COB U 0OI1IECTBEHHBIX MOTP €OHOCTEM;

4) acTeTHYECKOE BOCIIUTAHME:
CHOCOOHOCTHIO K AMOIIMOHAIILHOMY M 3CTETUYECKOMY BOCIPHATHIO MAaTEMATHYECKHUX
00BEKTOB, 3aj/a4, PEUICHWN, pPacCCyXIECHUH, yMEHHIO BHACTh MaTEMaTHYCCKHES
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOTO MO3HAHMS:
Op MEHTAITMEH B IEATETLHOCTH HAa COBP EMEHHYIO CUCTEMY HayYHBIX P €JICTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSX P a3BUTHS YEIT0BEKA, P UPOJIbI U OOIIECTBA, TIOHUMAHUEM
MaTeMaTUYECKOM HaYKH Kak cep bl UETTOBEUECKOM IeSITEIbHOCTH, ATATIOB €€ P a3BUTHSI
W 3HAYUMOCTU JJ pPa3BUTUS [MBWIM3ALIMM, OBJAJCHUEM SI3BIKOM



MaTeMaTUKd M MaTeMaTU4eCKOM KyanypOﬁ KaKk CpcaACTBOM IIO3HAHHA MHpPA,
OBJIAJACHUECM IIP OCTEHIIIMMHU HaBbIKAMH HCCHCHOB&TCHBCKOﬁ ACATCIbHOCTH,

6) ¢pusnueckoe BOCIIMTAHHUE, ¢popmupoBanue KYJbTYPbl 310POBbS
¥ SMOLMOHAJIBHOTO 0JIAr0NMoIy4us:
TOTOBHOCTbIO MIPUMEHATh MAaTEMAaTHUYECKHE 3HAHUS B HMHTEpEcax CBOEro 3J0pOBb,
BEICHUS 310pOBOTO 00pa3a )KU3HM (30pOBOE NUTAHKUE, COATAHCUP OBAaHHBIN P €KUM
3aHATUA M OTHAbIXA, peryisipHas (pu3nmyeckas aKTUBHOCTH), C(HOPMUPOBAHHOCTBIO
HaBbIKa p e(piiekcru, Ip U3HAHUEM CBOETO TP aBa HA OLITMOKY U TAKOT 0 K€ Ip aBa AP yroro
YeJI0BEKa;

7) 3K0J0THYeCKO€e BOCIIMTAHUE:
op HeHTaHHeﬁ Ha TPHUMCHCHHC MATCMATHYCCKUX 3HAHUU AJI1 pCHICHHA 3aJ1a4 B
00J1aCTH COXPaHHOCTH OKP Y KaIOIIEH CP €/1bl, TUTAHWP OBAaHMS MIOCTYIIKOB M OIIEHKH HX
BO3MOJKHBIX TIOCHEACTBUN IS OKpPYJXKAIOIIEH Cpeabl, OCO3HAHWEM TJI00AILHOTO
XapakTepa IKOJOTHIECKUX MPOOIEM U IMyTeH UX P CIICHHUS;

8) ajanTanusa K N3MEHSIOIIMMCS yCJIOBHSIM CONMAJBLHOW U MPUPOTHOI Cpebl:
TOTOBHOCTBIO K JCHCTBHSAM B YCIIOBHUSAX HEOIPEACICHHOCTH, MOBBIIICHUAIO Y OBHA
CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHYCCKYIO JIeATEIIbHOCTh, B TOM YHCJIE YMCHHUE
YYUTBCS y JIPYTUX JIFOJIEH, TP HOOPETaTh B COBMECTHOM JIEATEIIbHOCTH HOBBIC 3HAHWS,
HABBIKA U KOMIIETCHIIH U3 OTIBITA JPYTHUX;

HE0OXOIUMOCTBIO B (DOPMHUPOBAHMH HOBBIX 3HAHWW, B TOM YHCie (HOPMYTUPOBATH
U7IeH, TOHSATHUS, TUTIOTE3hI 00 0OBEKTaX U SIBIICHUSX, B TOM YHCJIE PaHee He N3BECTHBIX,
0CO3HAaBaTh AEUITUTHI COOCTBEHHBIX 3HAHUIA U KOMIIETEHTHOCTEH, TJIAaHUP OBATh CBOE
pa3BUTHE,

CIIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPHHUMATH CTPECCOBYIO
CUTyaIllMi0 KaK BBI3OB, TPEOYIOMUNA KOHTPpMEpP, KOPPEKTHUPOBATH IIP MHUMAEMbIC
pemieHuss W JelcTBUs, (OPMYJIUPOBATh M OILICGHUBATh PHUCKH W TIOCIEICTBUS,
($hOopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe 0cBOEGHUS MpOrpaMMbl 0 MATEMATHKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus y oOydaromerocs 0yayT chop MUpOBaHBI METAIP €METHBIC P €3YJIBTATHI,
XapaKTepU3YIOIIUECsS OBJIAICHUEM TMO3HABATEIIBHBIMH yHHUBEP CATbHBIMHA y9E¢OHBIMU
JICHCTBUSMH, KOMMYHUKATUBHBIMH yHUBEDCAJIbHBIMH YYEOHBIMU JICHCTBHSIMUY,
PEryJISTUBHBIMU yHHUBEP CATbHBIMH YICOHBIMU JICHCTBUSMH.

IHo3HaBaTe/ibHBIC YHHBEPCAJIbHbIC YU4eOHbIC TCUCTBUS
[To3HaBaTenbHbBIE YHUBEp CalbHbIC YUeOHbIE NEUCTBUS 00ecrednBatoT Gop MUpPOBAHKE
0a30BBIX KOTHUTHBHBIX IPOIECCOB 00yYaronmxcs (OCBOGHHWE METOJIOB TO3HAHUS
OKpYXaloIllero MUpa, NPUMEHEHUE JOTMYECKUX, HCCIEAOBATENbCKUX OIEepalHii,
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yMeHU paboTaTh ¢ HHOOpMAITUEH).
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ba3zoBrblie lornyecKkue AeiCTBUA:
BBISIBJIATh U XapaKTepU30BaTh CYLIECTBEHHbIC MPU3HAKN MATEMAaTUYECKUX 0OBEKTOB,
MOHSATUH, OTHOLIEHUI MEXIY MOHATUAMH, (OPMYJIHUPOBATH ONPEACICHUS MTOHSATHUH,
yCTaHAaBIMUBAaTh CYIIECTBEHHBI MNPU3HAK KiIacCU(UKAIMM, OCHOBAHUA JUIs
0000111eHNs U CpaBHEHUS, Kp UTEP MU TP OBOJAUMOTO aHAIU3a;
BOCITPp MHUMATh, POPMYJHPOBATH U TP €0OPa30BbIBATH CYKIACHUS: YTBEP AUTEIbHBIC U
OTpHULATENbHBIE, €IUHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;
BBISIBJIATH MATEMAaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTUBOPEYMS B
dakTax, JaHHBIX, HAONIOACHUSIX M YTBEPKICHUSAX, Mpejaratb KpUTEpHUU Ui
BBISIBJIIEHUS 3AKOHOMEP HOCTEN U NP OTUBOP €U,
MPOBOJUTH BBIBOJIBI C  HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
VMHAYKTUBHBIX YMO3AaKIIOUYEHNN, YMO3aKIFOUEHUN 110 aHAJIOTHH;
pa30upars  J1OKa3aTelbCTBA  MATEMAaTHYECKUX  YTBEpIKIAEHHM  (IpsMBbIE U OT
NPOTUBHOIO),  NPOBOJUTH  CAMOCTOSITEIBHO  HECIOXHBIE  JOKa3aTeIbCIBa
MaTeMaTHYeCKuX (PakToB, BBICTpAuMBAaTh AapTryMEHTAIMIO, MNPUBOJAUTH P UMEPHI
U KOHTPIIp UMep bI, 000CHOBBIBATH COOCTBEHHBIE PaCCY KICHHUS;
BBIOMpaTh cnoco0 pelieHus y4eOHOW 3ajadu (CpaBHUBATH HECKOJBKO BapHAHTOB
pelleHus1, BBIOUp aTh HAN0O0JIee MOAXOSIIUN C YYETOM CAMOCTOSITEIbHO BbI1€EHHBIX
KpUTEPUEB).

ba3oBble HcciienoBaTeIbCKHIE AEHCTBUS
WCTIOJIb30BaTh ~ BOTPOCHI KaK  HCCIIENOBATEIIBCKUH  HWHCTPYMEHT  ITO3HAHWS,
($hopMyJIMPOBATH BOMPOCHI, (PHKCHP YIOIIIME P OTUBOPEUHE, ITP 00JIEMY, CAMOCTOSITIHHO
yCTaHABIIMBATh NCKOMOE M JaHHOE, (hOP MUPOBATh THITOTE3Y, ap TYMEHTHPOBATH CBOIO
MTO3UIINIO, MHEHUE;
MPOBOJUTH 10 CaMOCTOSITEIILHO COCTABJICHHOMY IUIAHY HECIOXHBIN JKCIIep UMEHT,
HEOOJIBIIIOE HWCCIACAOBAHUE IO YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy CO00;
CaMOCTOSATEIBHO (OPMYyIHpOBaTH OOOOIIEHWS W BBIBOJABI 110 PE3yJIbTaTam
P OBEICHHOT'0 HAOJTIOZICHHSI, UCCIIEIOBAHUS, OIIECHUBATH JIOCTOBEP HOCTh TIOJTYYCHHBIX
pe3yabTaTOB, BRIBOJOB U 0000IIICHMUIA;
P OTHO3UPOBATh BO3MOXKHOE P a3BUTHE TP OIIECCa, a TAK)KE BBIABUTATS ITP €IITOJIO KEHHS
0 €ro Pa3BUTUH B HOBBIX yCIIOBUSX.

PabGoTa c uHpopmanueit:

BBISIBJISATH HEAOCTATOYHOCTh M W30BITOYHOCTh HMH(POpMAIMU, JIaHHBIX,
HEO0OXOUMBIX JIJISI P CIICHUS 3a/[auH;
BBHIOUpATh, aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATH U  MHTEPIIPETUPOBATH

MHGOPMAIUIO PA3JIUYHBIX BUIOB U (OPM Ip €ACTaBICHHUS;
BBIOMpaTh (HOpMy MpeAcTaBieHUs UHPOPpMAIMK U WITIOCTPUPOBATH pellaeMble
3aJ]lauyd CXeMaMH, TuarpaMMamMu, HTHOU rpadukoi U ux KOMOMHAIUSIMU;
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OIICHUBATh HAJIGKHOCTh MH(GOP MAITUH 10 KP UTEP USIM, TIP €1JIOKEHHBIM yUUTEIIEM UIn
copMyIHp OBAHHBIM CAMOCTOSITENIHHO.

KoMMmyHuKkaTHBHBIE YHUBeEpPCAJbHbIe YUeOHbIe HeiiCTBHUS
KommyHuKaTvBHBIE yHHUBEpCalbHble y4eOHble JeiicTBUsS  00ecreynBaror
c(opMHUP OBAHHOCTh COLIMATIBHBIX HABBIKOB 00YYarOLIUXCS.

Oo0menue:

BOCHPpUHUMATh W (GOPMYJIHUPOBATh CYXKACHUS B COOTBETCTBUU C YCIOBHUSIMHU H
HENSIMU OOIIIEHUS, SICHO, TOYHO, TP aMOTHO BBIP aXKaTh CBOIO TOUKY 3P €HHS B YCTHBIX U
IMNUCbMCHHBIX TCKCTAX, AaBAaTbh MOACHCHUA 11O XOAY PCHICHHA 3ada49U U I1OJYYCHHbBIM
pe3ysibTaTam;

B X0/1€ 00CY KISHHS 3a]1aBaTh BOIIP OCHI 10 CYIIECTBY 00CYKIaEMOU TEMBI, TIP 00JIEMBI,
P emaeMon 3aJia4, BbICKa3bIBATh UJICHU, HAIICIICHHBLIC HA ITIOMCK P CINCHUSA, COITOCTABJIATD
CBOM CY>KACHHUS C CYKICHUAMMU Jp YTUX YUACTHUKOB JIHaJiora, 0OHAPYKUBATh p a3/ INUKe
U CXOJICTBO MO3MILMN, B KOPPEKTHOM (hopme (popMysMpoBaTh pazHOrjacusi, CBOU
BO3p a)KEHUS;

P €ACTABIISITH P €3YJIbTaThI P EIICHUS 3a/1a41, SKCIIEp UMEHTa, UCCIEI0BAHMS, TP OEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (GOpMAaT BHICTYIUICHUSI C YUYETOM 3ajay Mpe3eHTAluN U
0COOEHHOCTEN ayIUTOP UH.

CoTpyaHu4ecTBo:
MOHUMATh U UCTIOJIH30BaTh MMPEUMYIIECTBA KOMaHIHON M HHIUBHIYaJIbHOW paOOThI PU
pelIeHny y9eOHBIX MaTeMaTHYECKUX 3a71a4;
TP KHUMATh 11eJTb COBMECTHOH JCSITEIBHOCTH, TUTAHUP OBATh OP TAHU3AIHIO COBMECTHOM
paboThI, pacpeaesaTh BUIBI padoT, JOTOBApUBATHCSA, 00CYKIATh MPOIIECC U P €3y IbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX YEITOBEK;
y4aCTBOBAaTh B IPYMIIOBBIX (hopMax padOTHI (00CYKACHNS, 0OMEH MHCHHUSIMH, MO3TOBBIC
IITYP MBI U APYTHE), BHITIOJHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATH CBOU JICHCTBUS
C JIp YTUMH Y4JICHAMU KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIajla B OOITUH TP OyKT
o KpUTepusiM, chopMyJIMp OBaHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PerynsiTuBHBIe YHUBepPCaJibHbIE Y4eOHbIE 1eCTBUSA

PerynsituBHbIEC yHUBEp CalibHbIE YUeOHBIC ACHCTBUS 0OecneunBaroT Gop MUP OBAHHE
CMBICTIOBBIX YCTAHOBOK M KU3HEHHBIX HABBIKOB JIUYHOCTH.

Camoopranusanms:
CaMOCTOSITENIBHO COCTaBIIATh TUIaH, aJTOPUTM PEIICHUS 3a1aud (MU €ro 4acTh),
BBIOMpATh CHOCOO pEeIIeHUS C YYETOM HMMECIONIUXCI PEeCypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAP MAHTHI PEIICHUHN C YUIETOM
HOBOH MH(MOpMAIUH.
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CaMOKOHTPOJIBb:

BIIaJICTh CIIOCO0AMM CaMOIIP OBEPKH, CAMOKOHTPOJISI TP OIlecca U pe3yJibTaTa p CIIeHHs]
MaTeMaTHYECKOH 3aJa4H;

P €IBUJIETH TPy AHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU P CIICHUN 3a]]a41, BHOCHTb
KOPPEKTHUBHI B JIEATETLHOCTh HA OCHOBE HOBBIX 0OCTOATENHCTB, HAMICHHBIX OIIHOOK,
BBISIBJICHHBIX TP YIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH IOCTaBIECHHOW IIENU U
YCIOBUSAM, OOBSICHITh MPHUUUHBI JTOCTHXKEHUS WX HEJOCTIDKEHUS II€TH, HaXOIUTh
OIIMOKY, TaBaTh OLICHKY MPHOOp ETCHHOMY OIIBITY.

HPEJMETHBIE PE3YJIbTATHBI

[IpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS MPOTPAaMMBbI 10 MATEMATUKE NP €ICTABIEHBI I10
rogaM oOy4eHHUs] B paMKax OTJAEIbHBIX YUYE€OHBIX KypCOB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7-9 knaccax — KypcoB «Anredpa», «I'eomerpus», « Bep osTHOCTH
Y CTATUCTHKAY.
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OEJAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIACCAX

HOACHUTEJIbBHASA 3AIIUCKA

[IpuoputeTHpIMU 1ENSIMA OOy4YeHUs MaTeMaTHKe B S5—6 KiaccaxX SBIISIIOTCH:
pOJI0JDKEHHE (OPMHUPOBAHMS OCHOBHBIX MAaTeMaTHUYECKUX MOHATUN (YHCIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), 0OeclneuuBarouX IpEeEeMCTBEHHOCTb
U TIep CIIEKTUBHOCTh MaTEMAaTUYECKOT'0 00pa30BaHusl 00yUaromInxcs;
pa3BUTUE UHTEIJIEKTyaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN  OOyYarommxcs,
MIO3HABATEIbHON aKTUBHOCTH, MCCIEAOBATENbCKUX YMEHUN, MHTEpEca K H3YyUEHHUIO
MaTEeMaTUKU;
MoABEACHIE 00y YaIOIIMXCsI Ha JOCTYITHOM JIJISI HUX Y OBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTEeMaTHUKHU U OKP yXKAIOIIEero Mupa;
dbopmupoBaHue  (PYHKIUMOHATBHOM  MaTeMaTUYECKOW TpPAMOTHOCTH:  yMEHUS
pacno3HaBaTh MaTeMaTH4YEeCKHE OOBEKTHl B pPEaJbHBIX >KU3HEHHBIX CHUTYaIMsX,
MPUMEHATh OCBOCHHBIE YMEHHUS JJISl PEUICHUS IpaKTUKO-OPHUEHTUPOBAHHBIX 3ajad,
MHTEPIIP ETUPOBATh IOJYYEHHbIE PE3YJIbTaThl U OLIEHMBATh HUX Ha COOTBETCTBUE
IIPaKTUYECKOU CUTYaLUH.
OcCHOBHBIE JIMHUU COJIEp KaHUs Kypca MaTeMaTUKU B 5—6 Ki1accax — ap upMeTudeckas
U TEOMETpHUYECKasi, KOTOpbhIE pa3BUBAIOTCA MapajJielibHO, KaXXaas B COOTBETCTBUM
C COOCTBEHHOU JIOTMKOHM, OJHAKO, HE HE3aBHCHMO OJIHA OT JPYTroil, a B TECHOM
KOHTAaKT€ U B3anMOJIUCTBUU. Takxke B Kyp ce MaTEMAaTHKH TP OUCXOUT 3HAKOMCTBO C
AJIIEMEHTaMH aireOpbl U ONMUCATETFHON CTATUCTUKH.

N3ydyenne apudmernyeckoromatepuajia HAYMHAETCS CO CUCTEMAaTU3aluu U
pa3BUTHUS 3HAHM O HATypaJIbHBIX UYMCIAX, MOJYUYEHHBIX Ha YPOBHE HAyaJIbHOTO
obmero oopaszoBanud. [Ipyu 3TOM COBEpIIEHCTBOBAHHME BBIYHUCIUTENIBHON TEXHUKH
u GOpMHUPOBAHHME HOBBIX TEOPETUUYECKUX 3HAHUKA COYETAeTCs C pa3BUTHEM

BBIYUCIUTEIbHOW KyJbTYphl, B YaCTHOCTHC OOYyYECHHEMIIP OCTEHIINM
pueMaM NP UKUIKA U OLEHKU P €3yJIbTATOB BbIUMCICHUN. 3yueHue
HATY P aAJIbHBIXUKCEN TP OJI0JIKAETCs B 6 Kilacce 3HAKOMCTBOM C Ha4aJIbHBIMU
MOHATUSIMU Teopuu JeauMocTi. Hauano u3ydeHus: 0ObIKHOBEHHBIX U JIE€CATUYHBIX
Ipo0eit 0OTHECEHO K 5 Kitaccy. DTO MepBbIM ATAll B OCBOCHUH JIp 00€H, KoTAa
P OUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJIEIMH, MOHATUSMU TeMbl. [Ipu sTOM
paccMoTpeHne OOBIKHOBEHHBIX ApO00€Ei B MIOJTHOM 00BbEME P EAIECTBYET HU3YUEHUIO

JECSITUUHBIX ApOOEH, 4TO LEIeco00pa3HO C TOYKH 3PEHUS JIOTUKU H3JI0KECHHUS

YUCIIOBOYW JIMHUM, KOTJa TpaBWia JEUCTBUH C JECATUYHBIMU APOOSIMH MOMXKHO

000CHOBaTh Y€ M3BECTHBIMHU aJTOPHUTMAMU BBITIOJTHEHUS JIEHCTBUMH C
OOBIKHOBEHHBIMH JPOOSMH. 3HAKOMCTBO C JCCATUYHBIMH JIPOOSMH P aCIITUPUT
BO3MOYHOCTU JJIsI MOHUMaHUs OOyYaroUMMHCS TPHUKIAJHOTO MPUMEHEHHs] HOBOM
3aMuCU MPU U3YYEHUH APYTUX NPEAMETOB U MPU MPaKTUYECKOM HCIHOJIb30BaHUN.
K 6 «xmaccy oTHeceH BTOpPOMl d3Tam B HW3y4YEHUU JpoOeit, T7e

P OUCXOJUT COBEP IIICHCTBOBAHUE HABBIKOB CPABHEHUS U NP eoOpa3zoBaHus Apo0eH,
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OCBOCHHUC HOBBIX BbIYHUCIHUTCIbHBIX QAJITOPUTMOB, OTTAYHMBAHUC TCXHUKU
BI)I“IPICJ'ICHI/IfI, B TOM 4YHCIC
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3HAYEHUN BBIPAXKEHHUM, COJEpKAUMX U OOBIKHOBEHHbIC, U JECSITUYHBIE APOOH,
YCTaHOBJICHUE CBSI3€H MEX /Ty HUMH, paCCMOTPEHHE TP HIEMOB PEIICHUS 3a/1a4 Ha AP OO
B navane 6 kinacca np OMCXOIUT 3HAKOMCTBO C MOHSTUEM TP OIIEHTA.

Oco0EHHOCTHIO U3y YEHHS TIOJIOKUTEIBHBIX U OTP MIATENbHBIX YHUCEI SIBJSETCS TO, YTO
OHM TAaKXE MOTYT pacCMaTpHBaThCA B HECKOJBKO 3TamoB. B 6 kiacce B Hauaie
n3ydeHust TeMbl «Ilon0XKATENBHBIE U OTP ULIATENILHBIE YHUCIIA» BBIJIETAETCA MMOATEMA
«Ienple umucima», B pamMkax KOTOPOHM 3HAKOMCTBO C OTpHULATEIBbHBIMH YHUCIAMH
Y JCUCTBUSIMHU C TIOJIOKUTEIIbHBIMH M OTP MIATEI bHBIMH YHCIIAMU ITP OMCX OZIUT HA O CHOBE
COJIEPKATEIBHOIO MOAXO0Aa. JTO IO3BOJISIET HA JOCTYIIHOM YpPOBHE MO3HAKOMHIb
00y4arommxcs MpakTUIECKH CO BCEMU OCHOBHBIMM MOHSATUSMH TEMBI, B TOM UYHCIIE
¥ C TpaBWJIaMU 3HAKOB TPHU BBHITIOJTHEHUH apHUPMETHUECKUX IehcTBUil. M3yueHue
palMoHaIbHBIX YUCeN OyeT Mp OJ0KEHO B Kypce anredpbl 7 Kiacca.

[Ipu oOydeHuMu peleHHuI0 TEKCTOBBIX 3ajJad B S5—6 Kimaccax UCHOJIb3YIOTCS
apudmeTHIecKkre mp ueMsl p ererus. [[pu oTpaboTke BEIYUCIUTETbHBIX HABBIKOB B 5—0
KJIaccax p acCMaTPHUBAIOTCS TEKCTOBBIE 3a/1a4H CJIEY FOIIMX BUIOB: 331241 Ha JIBUKEHHE,
HA YaCTH, Ha MOKYTIKH, Ha pabOTy U TP OU3BOIUTEIILHOCTD, HA ITP OLIEHTHI, HA OTHOIIECHUS
u nponopuud. OOyuaronmecs: 3HAKOMSTCS ¢ TIp UEMaMHU p elISHHsI 3a]1a4 epedopoM
BO3MOXHBIX BAPUAHTOB, y4aTcsa padboTath ¢ uH(pOp MaLKe, Mp eICTaBICHHOHN B (hopme
TaOJIUL WU AUArp aMM.

B mporpamme yue6HOTO Kypca «Matematuka» MpeaycMOTpeHO (HopMHUpOBaHHE
P OTEIEBTUYECKUX aITre0panyeckux IMp eacTaBieHuid. bBykBa Kkak CHMBOJ HEKOTOPOTO
4yyciaa B 3aBUCHMOCTH OT MAaTEMATHYECKOTO KOHTEKCTa BBOJUTCS ITOCTEINECHHO.
bykBeHHass cMMBOJIMKa IIUPOKO HCIOJIB3YETCsS MPEXIE BCEro sl 3aMuCU OOIINX
YTBEPKICHUH U NP €1JI0KEHU, POPMYJI, B UACTHOCTH JJ151 BHIYUCIICHUS T€OMETPUUECKHX
BEJINYHH, B KAUECTBE «3aAMECTUTEIS» YUCIA.

B nporpamme yueOHor0 Kypca « MaTemaThKay Mp €ACTaBIeHa HATJIsTHASI TEOMETPUS,
HaIp aBJICHHAs HAa p a3BUTHE 0OPa3HOT O MBIIIJICHUSI, IPOCTPAHCTBEHHOT'O BOOOpayKEHMS,
M300pa3UTENbHBIX YMEHUI. DTO Ba)XHBIM 3Tal B M3YYEHUM T'€OMETPHUH, KOTOPBIA
OCYILECTBJISIETCS. HA HAIISAJHO-NPAKTUYECKOM YPOBHE, OIMPAETCs HA HATJISJHO-
oOpazHoe MbIlUIEHHEe OOydarommxcs. bosplias podab OTBOAUTCA TP aKTHUECKOM
AeSITEIbHOCTHU, OTIBITY, SKCIIEp UMEHTY, MOAeUpoBaHuI0. O0yyarommecs 3HAKOMSITCS C
reoMeTp M4eCKUMHU (PUrypaMu Ha MIIOCKOCTH M B MPOCTPAHCTBE, C UX MP OCTEHIINMU
KOHpUrypanmusamMu, ydaTcs u300pakaTb WX Ha HEIMHOBAHHOMW U KIETYATOU
Oymare, paccMaTpHBaIOT X P OCTEHIITNE CBOMCTBA. B mp o1iecce n3ydeHus: HaTJISTHOM
T€OMETPHUH 3HAHUA, MOJyYEeHHbIE 00YYaIOMIMMUCA Ha yPOBHE Ha4aJbHOrO OOIIEro
00pa3oBaHusl, CUCTEMAaTU3UP YIOTCSI M P aCIIUP SFOTCH.

CornacHo yueOHOMY IU1aHy B 5—6 Kilaccax U3y4daercs MHTErp Up OBAHHBIN P eIMET
«Matematrka», KOTOpPBIM BKIIOYAET apHU(PMETUUYECKUNA MaTepuajd U HATISAHYIO
TF€OMETPHIO, & TAKXKE IMPOINEAECBTUUECKUE CBECHUS U3 aJreOpbl, 3JIEMEHThl JIOTHKU
Y HayaJla ONMCATEIbHONW CTATUCTUKH.

OO611ee ynco 4acoB, pEKOMEHIOBAaHHBIX JJISI M3y4YeHUs: MaTeMaTuku, — 340 4acoB: B 5
kiacce — 1 70 wacoB (5 wacoB B Hezento), B 6 kiacce — 170 yacoB (5 4acoB B HEAEINIO).
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COAEPKAHUE ObYUYEHUA
S KJIACC

HaTtypaJjibHble 4ncjia 1 HYJIb
HatypansHoe yucno. Psan natypanpHbix yucen. Yuciao 0. U300pakeHne HaTypaibHBIX
qucesl TOYKaMHU Ha KOOP AMHATHOM (YMCIOBOM) NP IMOM.
[To3nnmoHHas cucrema cuucieHus. PuMckas HyMep anysi Kak mp MMep HEMO3ULIMOHHOU
CUCTEMBI CUHCIICHUS. [lecaTHUHas CUCTEMA CUMCIIEHUS.

CpaBHEHHE HATypaJlbHbIX YHUCENI, CPABHEHUE HATYpPaJbHBIX YHUCE C HYJIEM.

Cnoco6s1 cpaBHeHusi. OKp yTiieHHe HATYP alIbHBIX YHUCET.
CioxeHre HaTypalbHBIX YHCEN, CBOWCTBO HYJS MPH CIOKEHUU. BbIUMTaHUE Kak
AeiicTBue, 0OpaTHOE CIO0KEHUIO. YMHOXKEHUE HATypalbHbBIX YHCEN, CBOMCTBA HYJIS
U eQUHMIBI TPpU yMHOXeHuH. JlemeHue Kak JeiicTBUE, OOpaTHOE yMHOKEHHIO.
KommoneHTs! neficTByid, CBsI3b MexKAYy HUMHU. [Ip oBepka p e3ynbTaTa ap HPMEeTUIECKOro
neuctBusa. llepemecTurenbHOE M COYETATEILHOE CBOWMCTBA (3aKOHBI) CIIOKECHUA
Y YMHOKEHHUS, pacIp eIeIUTENIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.
Hcnonb3oBanue OyKB /1711 0003HaYEeHUs] HEU3BECTHOTO KOMIIOHEHTA U 3aITUCH CBOMCTB
apuQMeTHIECKUX JACUCTBUIL.
Jlenutenu U KpaTHbBIC YHCIA, PA3JIOKEHUE Ha MHOXUTENU. [IpocTeie n cocraBHbIE
yucna. [Ipusznaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTraTkoM.
Crenenp ¢ HaTypaJibHBIM ITOKa3aTelneM. 3allUCh YMCIA B BHUJIE CyMMBI Pas3psIHbIX
ClIaraeMbIX.
UucnoBoe BeIpakxeHHWE. BplUMCiIeHHE 3HAYEHUM YUCIOBBIX BBIPAXKEHHUM, IOPSAIOK
BBITIOJIHEHUS JeWCTBUNA. VICMOJIb30BAaHME TMPU BBIYMCICHUSX [E€PEMECTUTEIBHOIO
U COYETATENIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOYKEHHUS, P ACPEIEIUTEIIHHOTO
CBOMCTBA YMHOKEHUSI.

Apoou
[IpencraBnenue o ApoOM Kak crnocoOe 3amucu 4acTu BedUduHBbl. OOBIKHOBEHHBIC
npo6wu. [IpaBunsHBIC U HeNpaBWIbHBIE Apo0Ou. CMmeranHas Apo0Ob, MpeACTaBICHNS
CMEIIaHHOW P00 B BUJIC HENPAaBWIBHON JpOOU M BBIJICICHHUE IEION YaCcTH YHCIa
U3 HempaBwibHOM aApobu. N3o06paxkenue apoOeit ToukaMu Ha YHUCIOBOM Mp SIMOIA.
OcHoBHoOe cBoiictBO aApobu. Cokpamienue apooeit. [IpuBenerne npodu Kk HOBOMY
3HaMeHaTento. CpaBHEHHE P 0OCH.
CrnosxeHue v BeIUUTaHUE AP 00ei. YMHOKEHHE U JeJIeHHE JIp 00€ii, B3aMHO - 00paTHbIC
apoOu. HaxosxneHre 4acTH 1eoro U IesIoro Mo ero 4acTu.
Hecatnunass 3ammck aApoOei. IlpeacraBimenne pgecaTudHON JApoOM B BUJC
00BIKHOBEHHOW. M300parkeHne TecITUIHBIX p00ei TOUKaMu Ha YHUCIOBOM TP SIMOIL.
CpaBHeHME JECATUUHBIX P OOEH.
Apudmernueckne IEHCTBHUS C ACCATUYHBIMU ApOoOsMu. OKpyTJIEHHE AECITHYHBIX
apoOei.
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Pemenne TeKCTOBBIX 32124

Pemrenre TeKCTOBBIX 3a1a4 ap MPMETHUSCKUM ClIOcOO0M. Perrenne mornaeckux 3aaad.
Pemenue 3amau mepebopoM Bcex BO3MOXKHBIX BapHaHTOB. lcmosib3oBaHWe mpu
pEIIeHUH 3a]a4 TaOJIUI] U CXEM.
Pemenue 3amau, coaepikammx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpEMsi, pAaCCTOSIHHE, IIEHA, KOJUYECTBO, CTOMMOCTh. EJNMHUIIBI M3MEpEHHUs: MACChI,
00beMa, 1IEHbI, PACCTOSIHUS, Bp EMEHH, CKOP OCTH. CBSI3b MEXKY €IMHULIAMHU U3MEPEHUS
Ka)XI0M BEIIUYHUHBI.

Pelienre 0CHOBHBIX 3aJ1a4 Ha P OOH.

[IpencraBnenne JaHHBIX B BUJE TAOIHII, CTOIOYATHIX JUATPaMM.

Harasanas reomerpus

Harnsiaasle np eacraBiaeHust 0 purypax Ha MIOCKOCTH: TOUKA, MpsAMasi, OTPE30K, JyY,
yroJi, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kp YT. YT0JI. [Ip siMoi1, OCTpBIX, TynOU U
Pa3BEPHYTHIN YTJIbI.
JlnuHa oOTpe3ka, METpHUYECKHE E€AWHMWIBI JUIMHBL. J[JIMHa JIOMaHOM, TIepUMETP
MHOT'OYT'OJIbHUKA. MI3Mepenne u mocTp oeHue yriloB ¢ TOMOIIBIO TP aHCIIOP TUPA.
Harnsiguele mnpezacraBienuss o  ¢Qurypax Ha  IUIOCKOCTH:  MHOTOYTOJBHUK,
P SIMOYTOJIbHUK, KBaJpaT, TPEYTOJbHUK, O paBEHCTBE PUTYD.
N3o06paxenue puryp, B TOM 4uciie Ha kiaerdaToit Oymare. [loctp oenne koHpuryparmii
U3 4YacTed MNpsMOM, OKPYKHOCTM Ha HEIMHOBAHHOW U KieryaTod Oymare.
Hcnonb30BaHUE CBOMCTB CTOP OH M YIJIOB NP IMOYTOJIbHUKA, KBaJpaTa.
[Lnomans P IMOYTOJIBHUKA 17§ MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX U3
NpSIMOYTOJIbHUKOB, B TOM 4ucie (uryp, M300pakeHHbIX Ha KJeTdaToil Oymare.
EnHu1b1 n3Mep eHMs TUIOIa N,
Harnsgaele mpencraBieHdss O MPOCTPAHCTBEHHBIX (UTypax: MpsSIMOYTOJIBHBIN
nap ajuienenures], Ky0, MHOTOrpaHHuKY. M300paxeHue mp oCTeUuX MHOTOTPaHHHUKOB.
Pa3zBepTku ky6a u napanenenunena. Cosnanue Moieeil MHOTOrpaHHUKOB (U3 Oymary,
P OBOJIOKH, TUTACTUJIMHA U IP YTUX MaTEp UAJIOB).

O6beM npsIMOYTOJIBHOTO Map ajiienenunena, kyoa. Enunuier nuamep enus oobema.

6 KJIACC

HartypaJjbHble yuciia

ApudmMerndeckre AEMCTBUS ¢ MHOTO3HAYHBbIMU HAaTyp ajbHbIMU YhCIaMU. UKcIoBbIE
BBIp&KEHUsI, MOPSAOK JCHCTBUH, HCIMOJIb30BaHWE CKOOOK. Mcmonb3oBaHue mpu
BBIUHCIICHUAX IIEPEMECTUTEIBHOTO W  COYETATEIbHOIO CBOWMCTB  CIIOXKCHUS U
YMHOKEHUS, P aCHpPEIEIUTENIBHOTO CBOMCTBA YMHOKEHUA. OKp yIJIeHHE HATy P aJIbHBIX
qucell.

Jlenurenu u KpaTHbIE YyKcia, HAMOOJBIINKM OO eTUTEeNb U HaUMEHbIlIee 0011ee
KpaTHoe. /[enuMocTh CyMMBbl U TP OU3BEACHUS. [[eneHune ¢ 0CTaTKOM.
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Apoou
OO6bIKHOBEHHASI IPOOb, 0CHOBHOE CBOMCTBO APOOU, COKparieHue Apodeit. CpaBHEHHE U

yropsounBanue apoOei. Pemenwe 3amad Ha HAXO0XKACHHE YacTH OT IEIIOTO U
[IeoTo Mo ero 4actu. JpoOHoe uncino kak pesynbraT aenenus. [IpencrabieHre
JECATUIHON JpoOU B BUIEC OOBIKHOBEHHOW IPOOW M BO3MOYKHOCTB IIp €ACTaBIICHUS
OOBIKHOBEHHOW JIpoOM B BHUIE JCCATHUYHON. JlecaTuuHble ApOOM U METpUYecKas
cucteMa Mep. ApupMETHYECKHE JCHCTBUS W YHCIOBBIE BBIPAKCHHS  C
OOBIKHOBEHHBIMH U JECATUIHBIMU JIP 00SMH.

OtHomienue. Jlenenne B maHHOM oTHomIeHMd. Macmitad, np onopnus. [1pumenenure
[P ONIOP LIUM NP U P CLLIEHUU 3a1a4.

[TonsiTue mp orieHTa. BeIUucIeHNE P OIIEHTa OT BETUIWHBI M BETUIWHBI T10 €€ M OIICHTY.
BripakeHre mpoIreHToB AECATUYHBIMU JpoOsmu. Perenue 3amadyHa mp OIEHTHI.
Brip askeHre OTHOIIICHHS BEJTUYUH B TIP OIICHTAX.

IHos10:)kuTEIbHBIE M OTPULIATEIbHBIE YHCIA

[lonoxutenbHble W OTpuUUATENbHBIE uyucna. llensie uncna. Monaynp 4yucna,
reOMEeTpUYecKas MHTepOpeTanuss Moayis uucia. M3o0paxkeHue dyucen Ha
KOOpAMHATHOM TmpsiMoM.  YucnoBble  npomexyTku.  CpaBHEHHE  YHCEIL.
Apudmernueckre IEUCTBUS C MOJIOKUTEIbHBIMU U OTP UIATEIIbHBIMU YUCIaMHU.
[IpsiMoyronbHass cuUCTEMa KOOpPJAMHAT Ha IUIOCKOCTH. KoOopauHaTtel TOYKM HA
IUIOCKOCTH, abcuucca U opauHara. [loctpoenne Touek U pUryp Ha KOOpAWHATHOW
IIJIOCKOCTH.

BykBeHHBIE BbIPaKEeHUA
[IpumeHenne OyKB Uil 3alMCH MAaTEMAaTHYECKHUX BBIPAXKEHUM W TP €IJ10KEHMUI.
CaoiictBa apudmernueckux IeHUCTBHA. byKBEHHbIE BBIPAXKEHHS U  YHCIIOBBIC
MOJCTAHOBKHA. DYyKBEHHBIE paBEHCTBA, HAXOXK/IEHHWE HEU3BECTHOTO KOMIIOHEHTA.
®opmyiiel, GopMysbl IEpUMETpa U TUIOLIAIM NP SAMOYrojbHUKA, KBaJpaTa, 00bema
nap ajIeNienumne1a u Kyoa.

Pemenne TeKCTOBBIX 3a71a4
Pemrenne TekcToBBIX 3a1a4 ap MPMETHYESCKHM CIIOCOO0M. Pelrenne mornaeckux 3aaad.
Pemenne 3amau mepebop oM BCceX BO3MOIKHBIX Bap MAHTOB.
Pemienne 3anmau, conepikalyx 3aBUCHMOCTH, CBA3BIBAIOIINX BEIWYHUHBI: CKOPOCTb,
BpEMs, pPACCTOSHHUE, 1IEHA, KOJIUYECTBO, CTOMMOCTh, IPOU3BOAUTEIILHOCTD, BPEMS,
00beM paboTel. EquHAIBI M3MeEp eHUs: MacChl, CTOMMOCTH, PaCCTOSHUS, BpEMEHH,
ckopoctu. CBsI3b MKy €IMHUIIAMU U3MEP CHUS KaXK10W BETUUNHBI.
Pemienne 3amay, CBSA3aHHBIX C OTHOIIEHHUEM, IMPONOPIUOHAIBHOCTHIO BEJIIWYMH,
P OIICHTAMU; P EIICHUE OCHOBHBIX 3aJ1a4 Ha P O0OH U TP OIICHTHI.
OrneHka ¥ P UKHUKA, OKp yrieHue pe3yiabrata. CocraBieHne OyKBEHHBIX BBIP a)KeHHUN
10 YCJIOBHUIO 3aJIa4HU.
[IpencraBnenue JaHABIX C TTOMOIIBIO TA0UIl M Irarp aMM. CTo109aThIe qJUarpaMMb:
YTEHUE U MOCTP OCHUE. UTEHHE KP YTOBBIX IHArpaMM.
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HarasaHasi reomerpus
Harnsaneie npeacraBienus o purypax Ha MIIOCKOCTH: TOYKA, MPsiMasi, OTP €30K, Iy,
yIoJ1, IOMaHasi, MHOIOYT'OJIbHUK, YETBIPEX YT OJIbHUK, TP €yTOJIbHUK, OKP y’)KHOCTb, KPYT.
B3aumHOE pacnosioKeHHe IBYX MPSAMBIX Ha IUIOCKOCTH, NapasuleibHBIE IIPSMBIE,
nep NeHAUKYJIsIpHbIE IpsMbIe. MI3MepeHue pacCTOSHUIM: MEXKIY IBY M TOUKAMU, OT TOUKH
JI0 TP SIMOM, JIJIMHA MapIIpyTa Ha KBAJIp ATHOM CETKE.
N3MepeHue u mocTpoeHue YIioB ¢ MOMOIIBIO TpaHCIopTHpa. Buabl Tp eyroasHUKOB:
OCTpP OYTOJIbHBIM, P AIMOYT OJIbHBIM, TYIIOYTOJIbHBIN, paBHOOE I CHHBII,
PaBHOCTOPOHHUI. YeThlp €XyTOJBHUK, P UMEPbI YETHIP €X YT OJIbHUKOB.
[IpsIMOYTONIBHUK, KBaJpar: MCIOJIb30BaHUE CBOMCTB CTOPOH, YTJIOB, JUATrOHAJICH.
N306paxkeHne reoMeTp nueckux (Uryp Ha HeJITMHOBAHHOW Oymare ¢ UCOJIb30BaHUEM
HUPKYJIsl, TUHEHKH, YTOJbHUKA, TpaHcnopTUpa. [loctpoenus Ha kieTdyaToit Oymare.
[lepumerp mHOTOyroibHUKa. [loHsTHE miomanM QUIypbl, €IUHUIBI H3MEp CHUs
wiomaau. [Tpubmmkennoe u3mep enue mioniaau Guryp, B TOM 4UCIi€ Ha KBaJpaTHOM
cerke. [IpubnmxeHHoe u3mep eHne JIMHBI OKP Y>KHOCTH, TUIOIIAAN Kpyra.
CuMMeTp usi: HEHTp ajibHasi, 0CeBasi U 3ep KaJIbHAsl CHAMMETPUU.
[TocTpoenue cuMMETp MUHBIX QUTYD.
Harnsansie npeacraBiaeHus 0 Ip OCTPp aHCTBEHHBIX (PUrypax: nap ajuiefenunesn, Kyo,
p U3Ma, TUp aMU1a, KOHYC, HWIMHAD, map U chepa. M300paxkeHune np oCTpaHCTBEHHBIX
¢uryp. [Ipumep sl pa3Bep TOK MHOTOTpaHHUKOB, UIWIMHApPA U KOHYyca. Co3aaHue
MOJIEJIEN P OCTPAHCTBEHHBIX QUTYp (M3 OyMaru, np OBOJOKH, IJIACTUIIMHA U JIP yTUX
MaTep UaJioB).
[lonatue oObema, enuHUIBI U3MepeHus oO0bema. OO0BEM MPSIMOYTOIEHOTO
napajienenunena, Kyoa.

INPEAMETHBIE PE3YJIbTATBI

[IpeaMeTHBIC p €3y IbTaTHl OCBOCHUS I OTPaMMBI y4eOHOr0 Kyp ca K KOHITY 0OyUYeHHSI B
5 kaacce.

Yucia U BBIYMCITIEHUS

[TonumaTh W TPaBWIBHO YHOTPEOJSATH TEPMHUHBI, CBSA3aHHBIE C HATypaJbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JE€CITUUHBIMU JIp O0SIMHU.
CpaBHUBaTh U yHOPSAOYMBATH HATYypaJbHbIE YKMCIA, CPAaBHUBATh B IPOCTEHILNX
CIIydasiXx 0OBIKHOBEHHBIC JIp 00U, JECATUIHBIE AP OOH.
COOTHOCHUTh TOUKY Ha KOOPJAMHATHOM (UMCIIOBOM) MPSMOUM C COOTBETCTBYIOIIUM €M
YUCIIOM U M300paXKaTh HATYp ajbHbIC YKCIA TOUKAMU HA KOOP TMHATHOM (YMCIOBOM)
TP IMOM.
Beimonuare  apudmernyeckue  OEHCTBUST € HATypPaJbHBIMH  YHCIAMH, C
O0OBIKHOBEHHBIMH JIp 00SIMU B P OCTEUILIUX CIydasx.

BhINOMHATH Np OBEPKY, P UKUAKY P €3yJIbTaTa BBIUHCIICHUI.

OKpyraaTh HaTypajbHbIE YHUCIIA.
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Peienue TeKCTOBBIX 32124
Pemath TekcroBbIe 3ajaud  apUPMETUYECKUM CHOCOOOM H© € TMOMOIIBIO
OpTaHU30BaHHOTO KOHEYHOTO mepedopa BCeX BO3MOXKHBIX Bap MAHTOB.
Pemrate 3amaum, copepxamire 3aBUCUMOCTH, CBSI3BIBAIOLINE BEJIUYHUHBI: CKOP OCTb,
BpE€Ms1, paCCTOSIHUE, [IEHA, KOJIMYECTBO, CTOMMOCTb.
M cnonp30BaTh KpaTKUE 3aIUCH, CXEMBI, TA0IUIIbI, 0003HAUEHMS [TPH P CLIEHHUH 33/1a4.
[To1p30BaTECSl OCHOBHBIMH €AWHUIIAMH WU3MEPEHUA: LIEHbI, MACChl, paCCTOSHHS,
Bp EMEHH, CKOPOCTH, BBIPAXKaTh OJIHU €AVUHUILIBI BEJIMYUHBI 4EP €3 AP yTHUE.
W3BnekaTh, aHalW3UpOBaTh, OIEHUBATH HWHGOPMAIUIO, MPEACTABICHHYIO B
Tabule, Ha CTOJIOYATON AUarpamme, HHTEP IIp €TUPOBATH TP €/ICTABIICHHBIC TaHHbIE,
WCIIOJIb30BaTh JIAHHBIC NP U P CIICHUU 3a]1a4.

Harasanas reomerpus
[Tosb30BaThCs TEOMETP UMUECKUMH NOHATHAMU: TOYKaA, MpsAMas, OTP€30K, Jyd, Yyrod,
MHOT'OYT'OJIbHUK, OKP Y’KHOCTb, KPYT.
[TpuBOAUTH TP UMEP bl OOBEKTOB OKP yKAIOIIEr0 MUPa, UMEIOIINX (HOPMY H3yUECHHBIX
reoMeTp HIeCKuX (Uryp.
Hcnonb30BaTh TEPMHUHOJIOTUIO, CBA3AHHYIO C YINIAMH: BEpLIMHA CTOPOHA, C
MHOTOYTOJIBHUKAMU: YTOJI, BEpP IIIMHA, CTOP OHA, IUArOHallb, C OKP Y>KHOCTBIO: P AJHYC,
JIAAMETpP, LEHTP.
N300paxaTh n3yueHHble TeoMeTpHuueckue (GUrypbl Ha HETMHOBAHHOMN U KJIETYATON
Oymare C MOMOIIBIO HUPKYJIS U JIMHEUKH.

Haxoauth JUIMHBL OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C MOMOIIBIO
JIMHEWKH, CTP OUTh OTP €3KU 3aJAHHOU JJIMHBI; CTP OUTh OKP Y KHOCTh 3aJAHHOTO
panuyca.

Hcnonb30BaTh CBOKWCTBA CTOPOH M YIVIOB MPSIMOYTOJIbHUKA, KBajapaTa s HX
MOCTP OCHHUSI, BBIYUCIEHUS IUIOLIAAN U IIEp UMETPA.

Brruncists nepuMeTp U IIomaap KBajapara, mpsMoyrojibHUKa, GUTYp, COCTABIICHHBIX U3
P SIMOYTOJIbHUKOB, B TOM 4YucCIie GUTyp, U300p aXKEHHBIX HA KJIETYaTOM Oymare.
[Tosnb30BaThCA OCHOBHBIMH METPHUYECKMMH CIMHUIAMHA W3MEPEHUS [JIVHBL,
IUIOLIA/IU; BBIPAXaTh OJHU €AUHULBI BEJIUYNHBI YEpE3 Ip yTHe.

Pacno3naBath napamienenunes], Ky0, UCIOIb30BaTh TEP MUHOJIOTHIO: BEP LIKHA, pPeOpo
rpaHb, U3MEP EHUsl, HAXOUTh U3MEp EHUs Map ajliesenumnena, Kyoa.

Brruncnsare o0beM Kky0Oa, mnapajenenunena Mo 3aJaHHBIM H3MEp CHUSIM,
MOJIb30BaThCs €IMHUIIAMU U3MEP EHUsI 0ObeMa.
Pemats HECIOKHBIE 3aJayd Ha U3MEpPEHUE TEOMETPUYECKUX BEIWYMH

B IIPAKTUYCCKHUX CUTyalHAX.

[IpeaMeTHbIE p €3y IbTaThl OCBOCHUS IP OTPaMMBI y4e€OHOT0 Ky ca K KOHITY 00y4YeHUs B
6 Kiacce.

Yucjia v BEIYUCTICHUSA
3HaTh W TIOHMMAaTh TEPMHHBI, CBSI3aHHBIE C PAa3JUYHBIMU BHUJAMU YHCEN U
croco0aMu MX 3aIUCH, TIep €XOIUTh (€CIM 3TO BO3MOYKHO) OT OJHOU (POp MBI 3aIHch

YHCIa K AP yTrOu.
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CpaBHUBATh U YIIOPSII0UMBATH LEbIE YUCIIA, OOBIKHOBEHHBIE U JIECITUUHbIE APOOH,
CpaBHHBATh YMCIIA OJHOTO U PA3HBIX 3HAKOB.
BoinonHsaTh, coueras yCTHbIE U MUCbMEHHBIE NP UeMbl, ap UGMETUYECKHE TEUCTBUS C
HATYpaJIbHBIMU M LEIBIMH YHUCIAMH, OOBIKHOBEHHBIMHU U JECATUYHBIMU JIp OOSIMH,
IIOJIOKUTENIbLHBIMU Y OTP MLIATEIIbHBIMU YHCIIAMHU.
BpruncnsaTe 3Ha4Y€HUS YHCIOBBIX BBIPAYKECHHM, BBINOJHATh NPUKUIKY U OLIEHKY
pe3yjabTaTa BBIYUCIECHUM, BBIMOJHATH MPEOOpPa30BaHUS YHCIOBBIX BbIPaXKEHHUN
HA OCHOBE CBOMCTB ap UPMETUYECKUX JACHCTBUIA.
COoOTHOCHUTH TOYKY HA KOOPJAMHATHOW MPSMOM C COOTBETCTBYIOIIMM €M YHUCIOM H
n300pakaTh 4yKciaa TOYKAMU Ha KOOPAUHATHOM MpAMOM, HAXOJAUTh MOAYJIb YUCIIA.
COOTHOCUTH TOYKM B MNPSMOYIOJIbHOM CUCTEME KOOPJIMHAT C KOOPAMHATAMM 3TOU
TOYKHU.

OKpyriasTh LENbIe YHUCHIa U JECITUYHBIE 1P 00U, HAXOIUTh NP UOTMKEHUS YUCE.

YucinoBbie 1 0YKBEeHHbIE BHIPAKEHUS
[TornMaTh 1 ynoTp e0JIsITh TEp MUHBI, CBSI3aHHBIC C 3aMMKMCHIO CTETICHH YHCIIa, HAX OJUTh
KBaJpaT U KyO YHCIa, BBIYUCIATh 3HAUCHHSI YHCIOBBIX BBIPAXXEHUH, COJIepIKAIIUX
CTCIICHH.
[Tonp30BarbCcs MpU3HAKAMU JEIUMOCTH, PACKIA/bIBaTh HATypaAJbHbIC YHCIIA HA
[P OCTBIE MHOKUTENH.

[Tonb30BaThCst MacITabOM, COCTABIISTH TP OMIOP LIMM U OTHOIIICHHUSI.
Hcnons30BaTh OYKBBI it OOO3HA4YCHHs] YHUCEN TMPH 3alMCH MaTeMaTH4eCKHX
BBIP QXKCHH, COCTABJISITh OYKBEHHBIC BBIpaKEHUS W (POPMYJIbl, HAXOIUTh 3HAYCHUSI
OYKBEHHBIX  BBIpQXXEHUH, OCYIIECTBISAS  HEOOXOAMMBIE  IMOJCTAHOBKH M
npeoOpa3oBaHwMs.

Haxoauth HEM3BECTHBIM KOMIIOHEHT P aBEHCTBA.

PemieHue TekcTOBBIX 32124

PemaTes MHOTOIIIAarOBBIE TEKCTOBBIC 3aaUl ap UHMETUIECKUM CIIOCOOOM.
Pematpy 3amaum, CBs3aHHBIE C OTHOIICHHEM, IIPOMOPIMOHATLHOCTHIO BEIIHUMH,
NP OIICHTAMH, PeIIaTh TP OCHOBHBIC 3a/1a4H Ha APOOU U TP OIICHTHI.
Pemate 3amaum, comepikamiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BETWYWHBI: CKOPOCT,
BpEMs, pPacCTOsTHUE, IIeHA, KOJHMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTb, BPEMS,
obbemMa paboOTH, HUCMONB3YysS apupMETHUYECKHE JCUCTBUSA, OICHKY, IpUKUIKY,
MOJTb30BaThCS SIMHUIIAMH U3MEP €HHSI COOTBETCTBYIOIINX BEIMUHH.

CocraBiisiTh OYKBEHHBIC BBIP a)KCHHUS 110 YCIIOBHIO 3a/1a9H.
N3Bnekath nHQOpMaIHIO, MpEICTaBICHHYIO B TAOIHMIIaX, HA IMHEHHOM, CTOI04YaTOM WK
KpyTOBOW JUarpaMmax, HHTep IpPETHPOBATh Mp €ACTaBICHHBIC JaHHbIE, UCII0JIb30BaTh
JTAHHBIE TIPU PEIICHUH 3a/a4.

[Ipencrariare MHGOPMALMIO C TIOMOIIHIO TAOJHUI], TMHEHHOW U CTOJIOYATON JqUarpamm.

Harasignas reomerpust
[IpuBOAUTE TP UMEP bl OOBEKTOB OKP YKAIOIIET0 MUP a, UMEIOIIUX (POPMY HU3yUEHHBIX
r€OMETPUUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (GUTYp, MNPUMEPHl PaBHBIX U

CUMMETP UUHBIX QUTYD.
22



N306pakaTh ¢ MOMOIIBIO MUPKYJIS, JIUHEUKH, TPaHCIOPTUPA HA HEITWHOBAHHOU U
KJIeT4aTor Oymare n3y4eHHbIC IIOCKUE TeOMETp HuecKue (PUrypsl U KOH(UTY palyy,
CUMMETp UUHbIE (PUTYPBI.
[Tonp30BaThCsi TEOMETPUUECKUMHU TMOHSATHUSIMU: PABEHCTBO (QUIYp, CHUMMETPUS,
WCIIOJIb30BaTh TEP MUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUENU: OCh CUMMETPUH, LICHIP
CUMMETP UH.
HaxoauTe BETUYUHBI YTIJI0B U3MEP EHUEM C IMOMOIIBIO TP AHCHIOPTUPA, CTP OUTH YIJIbI
3aIaHHOU BEJIMYMHBI, M0JIb30BaThCA NPU PELIEHUU 3a7a4 IpajgyCHOM MEpPOU YIJIOB,
pacrno3HaBaTh Ha YEPTEkKAX OCTPBIU, IPAMOM, PA3BEPHYTHIM U TYIIOU YTJIBI.
BpIaucisaTe ANuHy 10MaHOM, IEp UMETP MHOTOYTOJIBHUKA, ITOJIb30BaThCS €IMHULIAMA
V3MEP EHMS JJIMHBI, BBIPA)KaTh OJHU €MHHULIBI U3MEP €HUS JJIUHBI Yepe3 AP yTHeE.
HaxoauTe, UCNOJIb3y s YEPTEKHBIE UHCTP YMEHTBI, PACCTOSIHUS: MEXTY IBYMS TOUYKAMH,
OT TOYKH J0 MPSAMOU, UIMHY IIyTH Ha KBaJPATHOU CETKE.
Beruncnsate maoniab GUryp, COCTaBIECHHBIX M3 NPSAMOYTOJILHHUKOB, MCIIOIb30BATh
pa3OueHne Ha  OPSIMOYIOJbHMKM, Ha paBHble  (UIYpBI, JIOCTpauBaHUE
10 TPSMOYTOJIBHUKA, MOJIb30BATHCSI OCHOBHBIMU €MHULIAMU HW3MEP EHUS TUIOLLIA/IH,
BBIPA)KaTh OJHU €IVMHULBI U3MEP CHUS TUIOLIATHN Yep €3 AP yTHE.
Pacno3HaBath Ha MOJENAX U H300pa)MeHUSX MNHpaAMHIY, KOHYC, LMJIUHAD,
MCIOJIb30BaTh TEP MUHOJIOTHIO: BEpIINMHA, peOpO, TpaHb, OCHOBAHUE, pPa3BEPTKA.
N300paxaTh Ha KJIeT4aToi OyMare rp sSIMOYTOJIBHBIN Map ajijienenumne.
Bpiuncnate o0beM MOpsSMOYroibHOIO MapajuleNienunena, KyOa, I0Jb30BaThCs
OCHOBHBIMH €TUHUIIAMH HU3MEp eHUsI 00beMa;
Pemate Hecno)KHbIE 3aJa4M  HAa HAXOXKACHUE T'E€OMETPUYECKUMX BEJIUYMH B
IIPAaKTUYECKUX CUTYaLUsAX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIIACC
HaumenoBanue paznena |Kosmmuectso OcHoBHOE OCHOBHBIE BUJIbI IEATETBHOCTH 00y YaOIINX Cs
(Tembl) Kypca 4acoB COJIEp )KaHUE

HartypanbHbie uncna. 60 Jlecatnunas Yurarth, 32aIUCHIBATH, CPABHUBATHL HATYP aJIbHBIC YUCIA;

JIeNCTBUS C HaTyp aJIbHBIMU CUCTEMA CYHUCIICHUA. | NMpeaaaratb M 00CyKAaTh COCO0bI yIIOP AA0YNBAHUS YHUCET.

YUCIaMHU Psan HatypanbHbIX HN300pamxaTh KOOPAMHATHYIO IIPIMYI0, 0TMEYATh YUCIIa
YHUCe. TOYKAMHU Ha KOOP AUHATHOU P AMOM, HAXOAUTb KOOP IUHATHI
HartypanbpHblii psx. | TOYKH.
Yuco 0. HccnenoBath cBOiiCcTBA HATYpanbHOTrO psAna, yncen 0 u 1
HatypanpHble uncia | npH CIOKEHUHA U YMHOKCHHH.
Ha KOOP IUHATHOM Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYP AJIbHBIX YHCEN.
P AMOM. BpInoJHATL apupMeTHYecKHe 1efiCTBUA C HATYPaJlbHbIMU
CpasHenue, YHUCIIAMU, BBIYUCJIATH 3HAYCHHUS YUCIOBBIX BbIP aXKECHUN
OKpYTJIEHUE CO CKOOKaMH U 0€3 CKOOOK.
HATyp AIbHBIX YUCCI. | 3amMChIBATh [P OU3BEICHUE B BUJE CTECIICHHU, YUTATh
Apudmernueckre CTEIIEHU, MCI0JIb30BATh TEPMHUHOJIOTHIO (OCHOBAaHUE,
JEUCTBUS MOKa3aTeNb), BBIYUCIASATH 3HAYEHUS CTCTICHEN.
C HATypaJbHBIMHU BBINOJMHATL NPUKUAKY M OLIEHKY 3HAUYCHHUI YHMCIIOBBIX
yucnaMu. CBOMCTBA | BBIpaKCHHUIA, MPeNJIaraTh U MPUMEHATH MPHEMbI POBEPKH
HYJIS DU CIIOKEHUU | BBIYUCIICHHM.
Y YMHOKEHUH, Hcnonb30BaTh NPHU BHIYUCICHUAX TIEP EMECTUTEIILHOE
CBOWCTBA €IUHULIBI Y COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS,
IIPU YMHOXECHUMU. pacIp enenuTeNbHOE CBOMCTBO YMHOKEHHUS; (hopMyIHpOBaTh
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[IepemecturenbHOE
1 COUeTaTeIIbHOE
CBOMCTBA CJI0KCHUS
Y YMHOXKCHUA,
pachpeIenTeNbHOE
CBOMCTBO
YMHOKCHUS.
Jlenurenun

Y KpaTHBIE YUCIIA,
pa3JI0KEHUE YHCIIa
Ha MHOXKMTEJIN.
Jlenenune

¢ octaTtkoM. [IpocTeie
1 COCTaBHBIC UHMCIA.
[Ipuznaku
JIETUMOCTH Ha 2, 5,
10, 3, 9.

CreneHb

C HATYp AIbHBIM
MOKa3aTeleM.
YuciaoBbie

BBIp a)KEHUS,;

MOP SIAOK JIEUCTBUM.
Penienne TeKCTOBBIX
3aJa4 Ha BCE
apudmMeTnyeckue

U MPUMEHSATH MPaBUJjAa MpeoOpa30BaHMUs YUCIOBBIX

BBIp &)KEHHI Ha OCHOBE CBOMCTB ap nMETHUYECKUX JEHCTBUI.
HccnenoBaTh 4MCIOBBIE 3AKOHOMEP HOCTH, BHIABUI'ATH

1 000CHOBBIBATH r'HNOTE3bI, GOPMYJIHPOBATH 0000 IIeHNUS
U BBIBOJbI 10 PE3YJIbTATAM IIP OBEIEHHOTO UCCIEN0OBAHHUS.
DopMyTHPOBATH ONIP €A eJICHUSA IEITUTENS U KP ATHOTO,
Ha3bIBATH JICIIUTEIIN U KPATHBIE YHCIIA; PACIO3HABATH
IIPOCTBIE U COCTaBHBIE Yncia; GopMyJIUPOBATH

U IPUMEHATH NPU3HAKHM JIETUMOCTH Ha 2, 3, 5,9, 10;
NPUMEHSATH AJTOPUTM Pa3JI0KEHUS YUCIIa Ha TP OCThIE
MHOKUTENU; HAXOUThb OCTATKU OT JACIEHUS U HETTOJIHOE
YaCTHOE.

Pacno3HaBaTh ICTUHHBIE U JIOKHBIEC BBICKA3bIBAHUS

0 HAaTypaJbHBIX YHCIAX, IPUBOAUTH NPHUMeEPbI

Y KOHTPIIPUMEPbI, CTPOUTH BbICKA3bIBAHUS U OTP ULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYP aJIbHBIX YHUCE.
KoHcTpyupoBaTh MaTeMaTH4ecKHe Mpeai0KeHu s

C IIOMOIIBIO CBA30K «W», KHAIW», «ECIHU..., TO...».

Pemathb TEeKCTOBBIC 3a/1aUM ap UPMETUIECKUM CIIOCOOOM,
HCI0JIb30BATh 3aBUCMMOCTH MEX]ly BETUYMHAMU (CKOPOCTb,
BpEMsI, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTb U JIp.):
aHAJM3UPOBATH U OCMBICJIMBATH TEKCT 3a/1a4H,
nepegopmMyJIMpoOBaTh yCIOBUE, U3BJEKATh HEOOXOIUMbIE
JlaHHbIE, YCTAHABJIMBATH 3aBUCHMOCTH MEX/Y BEITUYMHAMM,
CTPOUTH JIOTUYECKYIO LIETIOYKY PacCy KICHUI.
MoaennpoBaTh X0/ peUIEHUS 3aJa4l C TOMOLIBIO PUCYHKA,
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JICUCTBUS,
Ha JIBWKEHUE
U TTOKYTIKH

CX€EMBI, TaOIHIIBI.

IIpuBoanTh, pa30oMpaTh, OLEHUBATH PA3JIMYHBIC P CILICHUS,
3aMKCH P EIIEHUN TEKCTOBBIX 3a]1a4.

Kpurunuyecku olieHUBATH ITOJIYYCHHBIN P €3YJIbTAT,
OCYIIEeCTBJISITH CAMOKOHTPOJIb, TPOBEPSISI OTBET

Ha COOTBETCTBHE yCIIOBUIO, HAXOAUTH OIITHOKH.

PemaThb 3a1a4u C MOMOTIBIO TIep €00Pa BCEX BO3ZMOXKHBIX
BAPUAHTOB.

3HAKOMMTBLCS ¢ MCTOPHel pa3BUTHS ap UPMETUKU

Harnsnnas reomerpus.
JIvHUY Ha TUIOCKOCTH

12

Touka, npsmas,
OTPE30K, JIyY.
JlomaHas.

N3mep enne UInHbI
OTpE3Ka,

METpP HYECKUE
€IMHULBI

WU3MEp EHUs UTUHBI.
OKpy>KHOCTb U KPYT.
[IpakTrueckas
pabora
«Iloctpoenue y3opa
U3 OKP Y’KHOCTENY.
Yroa. [Ipsamon,
OCTpPBIH, TYIION

Y pa3BEpPHYTHIN
yrabl. U3mep enne

Pacno3zHaBaTh Ha uepTekKax, pUCyHKAX, ONUCHIBATD,
UCIOJIB3YS TEP MUHOJIOTHUIO, K H300PakKATh C IOMOUIBIO

YEp TEKHBIX UHCTP YMEHTOB: TOUKY, NP AMY0, OTPE30K, Jy4,
yroJj, JOMaHy0, OKP Yy KHOCTb.

Pacnio3HaBaThb, NPUBOAUTH NPUMeEPbI 0OHEKTOB PEaIbHOTO
MUpa, UMeoUUX GOpMy U3yUEHHBIX (UTYD, OLIEHUBATH UX
JIVHEWHBIE pa3MEpbl.

HNcnonb30BaTh JIMHEWKY U TPAHCIIOPTUP KaK UHCTP YMEHTBI
JUJI TIOCTP OCHHS ¥ U3MEP EHUS: M3MEPSTH JJIMHY OTp €3Ka,
BEJIMYMHY yTIJIa; CTPOMTH OTP €30K 3aJaHHOU JJIMHBI, yTOJI,
3aJIaHHOM BEIIMYUHBI; OTKJIAAbIBATH LUPKYJIEM P aBHbIC

OTp €3KH, CTPOMUTH OKP Yy KHOCTh 33JJaHHOTO paJuyca.
HN300paxkath KOHPUTYypaLUU T€OMETP UUECKUX PUTyp

U3 OTP €3KOB, OKP YKHOCTEW, UX YACTEH HA HETMHOBAHHOU

U KJIETYATOM OyMare; nmpeajaratb, ONMCbIBATH U 00CYIK1aTh,
Croco0bl, aJTOPUTMBI [TOCTP OCHHUS.

Pacno3zHaBaTh M M1300paxaTh HA HETMHOBAHHOM
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YIJIOB.
[IpakTrueckas
pabora
«ITocTpoenne
YIJI0B»

U KJIeT4aTOM OyMare mp sMoil, OCTpblid, TYTIOH, pa3Bep Hy ThIH
yIJIbl; CPABHUBATH YTJIbL.

BbIunCcaATh JJIMHBI OTP €3KOB, JIOMAHBIX.

IloHuMAThH ¥ MCNOJIB30BATH NPU PelIeHUH 3a1a4
3aBHCHMMOCTH MEX]ly €AMHULIAMHU METP MUECKON CHCTEMBI
MeEp; 3HAKOMHUTBCH C HEMETP UYECKUMHU CUCTEMAMU MEP ;
BBIPAKATh JUIMHY B Pa3JWYHbIX €UHUALAX U3MEP CHUS.
HccnenoBath Qurypsl 1 KOHPUTYpaluu, UCTIONB3Y S

UG p OBBIE PECYPCh

OOGBIKHOBEHHBIE IpO0OU

53

HpoO6s. [IpaBuibHbIe
Y HETIp aBUIIHHBIC
npoou. OcHOBHOE
CBOMCTBO Jp00OHu.
CpaBnenue n1p o6eil.
Croxenue

Y BEIYUTAHUC
OOBIKHOBEHHBIX
npob6eit. CmeranHas
IpoOb. YMHOXEHUE
U JICIICHHC
OOBIKHOBEHHBIX
nIpo0eil; B3auMHO-
oOpatHbIie Apoou.
Penienne TekcToBBIX
3aja4, CoJIep JKaImxX
npoou. OCHOBHBIE

MoaeaupoBaTthb B rpaduyeckoit, np eaMeTHon GpopMme,

C ITIOMOUIBIO KOMIIBIOTEPA OHSTHSI M CBOVMCTBA, CBSI3aHHBIE

C 0OBIKHOBEHHOM P 00BIO.

YuraTth ¥ 3aNMCbIBATH, CPABHUBATH OOBIKHOBEHHBIE 1P 00U,
npeniaraTb, 000CHOBBIBATH M 00CYKAATh CIOCO0bI

YIIOP SITOYMBAHMS TP 00CH.

MN300paxkaTh 0OBIKHOBEHHBIE P 00U TOUKAMU

Ha KOOPAUHATHOM NP IMOU; HCHOJIb30BaTh KOOP IUHATHY IO
psSIMYIO JUIsl CpaBHEHUS JIp O0€H.

@opMyJTHPOBATH, 3aIIUCHIBATH C NOMOIIbI) 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIp 00M; HCIMOJIb30BATh OCHOBHOE
CBOMCTBO ApOOU A5l COKpauieHus: Apo0ell U np UBeIeHUs
IpoOu K HOBOMY 3HAMEHATEINIO.

IIpeacraBasATh CMENIaHHYO APOOb B BU/I€ HEMP ABUIIbHOU

Y BBIACIISTH LENYI0 4acTh YMCIa U3 HEeTIp aBHJIBHOM JIp 00MU.
BbInoJHATL apu(pMeTHYecKue 1eiCTBUA

C OOBIKHOBEHHBIMU JIp 00sIMU; MPUMEHATH CBOMCTBA
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3aJ1a49M Ha JIp O0u.
[Ipumenenne OykB
TUIs1 3aIUCH
MaTeMaTUYECKUX
BBIp A)KEHUU

Y TIp €1J105KEHU N

apuMeTHIECKUX ASHCTBUH IS pallMOHAIN3 AN
BBIYMCIICHUMU.

BbInoJHATL NPUKUAKY M OIIEHKY PE3yJibTaTa BEIYUCICHUMH;
NnperiaraTb M NPUMEHATH IPUeMbI IPOBEPKHU BBHIYKCIICHUI.
IIpoBoaUTH McCeT0BAHUSA CBOMCTB JIp 00€H, OMHp asiCh

Ha YKMCIIOBbIE HKCIIEP UMEHTHI (B TOM YHUCIIE C OMOIIbIO
KOMIIBIOTEpA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 Ip00sX, MPUBOJAUTH NPUMEPBI U KOHTPIIP UMEPbI, CTPOUTH
BbICKA3bIBAHUS U OTP UIIAHUS BHICKA3bIBAHUM.

PemaTh TekCTOBBIE 3a71aU1, COJEPKAIKE Ip OOHBIE TaHHBIE,
Y 3a/1a44 Ha HAXOXKJIEHUE YACTH LEJIIOTO U LEIOTO IO €ro
YacTH; BBISIBJISITh UX CXO/ICTBA U PA3JIHYMSL.
MopaenupoBaTh X0/ pelIECHUS 3aJa4l C TOMOLIBIO PUCYHKA,
CXEMbl, TaOJIUIIbI.

IIpuBoauTHL, pa30MpaTh, OLEHUBATDH P A3JIUYHBIC P CIICHUS,
3aIMCH pEUICHUM TEKCTOBBIX 3a/1a4.

KpuTtnyeckn oneHnBaTh NOJIYUYCHHBIN pE3yIbTarT,
OCYUIECTBJISATh CAMOKOHTP OJIb, ITP OBEP 51 OTBET

HAa COOTBETCTBHUE YCIOBHIO, HAXOAMTh OIINOKH.
3HAKOMMTBCS ¢ HCTOPHel pa3BUTUS ap UPMETUKU

HaI‘JISII[HaH reoMcCTp Usd.
MHOFOYFOJIBHI/IKI/I

10

MHOTroyrojabHUKHU.
YeTpIp eXyrOJIbHUK,
P AMOYTOJIbHUK,
KBajpar.
[IpakTrueckas

OnucpiBaTh, MCIOJIb3Ys TEPMHUHOJIOTHIO, H300pPaKaTH

C MOMOIIBIO YEP TEKHBIX NHCTP YMEHTOB U OT PYKH,
MOJEINPOBATH U3 OyMaru MHOTOYTOJIbHUKHU.

IIpuBoaUTH NpUMepPbI OOBEKTOB PEAIBLHOTO MUPa, UMEIOLIUX|
(bopMy MHOTOYTOJIbHHKA, [P IMOYTOJIbHUKA, KBaApaTa,
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pabora
«ITocTtpoeHnue

P IMOYTOJILHUKA
C 3aJITaHHBIMU
CTOpOHAMH

Ha HEJIMHOBAHHOMN
Oymare».
TpeyronbHuk.
I[Inomanp

U TIep UMETP

P IMOYTOJIbHYKA U
MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX W3
P IMOYTOJIbHUKOB,
€IUHULIBI

U3MEp EHUSA
TUTOLIAJIH.
[Tepumerp
MHOTOYTOJILHUKA

TPEYrOJbHUKA, OLIEHUBATH UX JINHEWUHBIE PA3MEP bl.
BeIuncasATh: IEpUMETp TP €yrOJIbHUKA, NP AIMOYTOJIBHUKA,
MHOTOYTOJIbHHKA; IUIOWIab NP AMOYTOJIbHHKA, KBaJApaTa.
HN300paxkarsb OCTPOYTOJIBHBIE, TPSIMOYTOJIbHBIE

Y TyTIOYTOJIbHBIE TP €yTOJIbHUKH.

CTtpouTb Ha HETMHOBAHHOM M KJI€TYATOM OyMare KBajpar

Y TP SIMOYTOJIBHUK C 3a/IaHHBIMU JJIMHAMU CTOP OH.
HcciaenoBath CBOMCTBA IIPAMOYTOJIbHUKA, KBAJIpaTa IIyTEM
HKCIEp UMEHTA, HAOII0/IEHUS, U3MEP EHUSI, MOJIETUP OBAHUS;
CpaBHHBATh CBOMCTBA KBaJApaTa U MPSAMOYTOJbHUKA.
KoHcTpyupoBaTh MaTeMaTH4ecKHe NP eaI0KeHu s

C TIOMOIIBIO CBSI30K «HEKOTOPBINY, «TH000.
Pacno3zHaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 MHOTOYTOJIbHHUKAX, MPUBOJIUTH MPHUMePbI

Y KOHTPITP UMEP bl

HccnenoBath 3aBHCHMOCTBD IUTOMIAAM KBAJIPaTa OT JJIMHBI
€ro CTOP OHBI.

Hcnosb30BaTh CBOMCTBA KBAJIP ATHOW CETKU JJ1S ITIOCTP OCHUSA
¢buryp; pa3déuBaTh IpsIMOYTOJIbHUK HA KBaJIpaThl,

TP €yTOJIbHUKU; COCTABJATH (PUTYPHI U3 KBAJIPaTOB

U TP IMOYTOJIbHUKOB ¥ HAXOAUTh UX IJIOIA/]b, P a30MBaTh
buryp sl Ha P AMOYT'OJILHUKHY U KBAJIp aThl U HAXOIUTh UX
U101 /1b.

BripakaTh BEIMUYMHY IUTOMIAIU B P a3JIMYHBIX €ITMHULIAX
U3MEP CHHSI METP HYECKOM CUCTEMBI MEpP, MOHUMATH

U UCIO0JIb30BATh 3AaBUCUMOCTH MEXITY METP HUECKUMU
eIUHULAMH U3MEP EHUS IUIOIIAH.
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3HAKOMMTBLCSI C IPUMepPaMu NPUMeHeHU sl TUTOTIATH
Y TIEpUMETPa B MPAKTHYECKUX CUTYAIUSX.

Pemiath 3agaum 3 p caibHOM KU3HU, MPeAaaraTb

1 00CY:KIaTh Pa3JIMYHbIE CIIOCOOBI P CIICHUS 3a/1a4

Hecatuunble aApodu

38

JlecsiTuuHast 3aMUcCh
npooeil. CpaBHEHHE
JEeCATUYHBIX
IpoOei.

JlencTBus

C JECSITHUHBIMU

TP 00SIMH.
OxpyrneHue
JeCATUYHBIX
npooOeil.

Pemiennie TekcToBBIX
3aJ1a4, CoJIepIKalIUX
npoou. OCHOBHBIE
3aJ]a4yy Ha Ipoou

IIpencraBiasATh AeCITUUHYIO APOOH B BUJI€ 0OBIKHOBEHHO,
YUTATh U 3aNIMCHIBATH, CPABHUBATH JIECATUYHbIE JpOOH,
npeniaraTb, 000CHOBBIBATH U 00CYKIATh COCO0BI
YIIOP SITOYUBAHAS ACCITUIHBIX JP 00CH.

HN306paxaTth 1ecaTUUHBIC TP 00W TOYKAMHU Ha KOOP JMHATHOM
TP AMOM.

BBISIBJIATH CX0CTBA M PA3JTHYMS TIP aBIIJT apU(DMETHIECKUX
JIEUCTBUH C HAaTYpajJbHBIMU YUCIIAMH U JE€CATUYHBIMU
Ip00siMH, OOBSICHATH UX.

BoInoaHATh ap upmMeTnieckre 1eMCcTBUS C AECITUY HBIMU
Jp00sIMU; BHINMOJHATH NPUKHUIKY U OLIEHKY P e3YJIbTaTa
BBIYHCIICHUH.

IIpuMeHATH cBOMiCTBA ap UPMETUYECKUX JACHCTBUN

JUTSL palMOHAIN3A1UNA BEIYHCIICHUM.

IIpuMeHSATH NPaBUJIO OKPYIJIEHHS TCCATUIHBIX TP OOCH.
IIpoBoaUTH HCCIET0BAHMSI CBOMCTB IECATHYHBIX JIPOOCH,
OMNHUpPasiCh HA YUCIIOBBIC AKCIIEP UMEHTHI (B TOM YHUCIE

C TMIOMOIIIBI0 KOMIILIOTEPA), BBIABUTaTh THIOTE3bI

U TIP UBOJIUTH UX 0OOCHOBAHMS.

Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BEICKa3bIBAHUS

0 Ip00sX, MPUBOJIUTH NPUMEPBI U KOHTP P UMEPbI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHWS BBICKA3bIBAHHI.
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PemaTh TeKCTOBBIE 3a/1a4M, COJIEpIKAIME 1P OOHbBIE TaHHBIE,
Y Ha HaXOXJEHUE YaCTH 1EJIOTO U IEJIOTO MO €ro YacTH;
BBISIBJISITH UX CXO/ICTBA M Pa3JIN4usl.

MoaennpoBaTh XO/1 pEIICHUS 3aa41 C TIOMOIIBIO PUCYHKA,
CX€EMBI, TaOIHIIBIL.

IIpuBoauTH, pa3dupPaTh, OLEHUBATH PA3JTUIHBIC P CLICHUS,
3aIUCH P CIICHUM TeKCTOBBIX 3ajad.

OnepupoBaTth JIp OOHBIMUA YUCITAMH B P €aTbHBIX KU3HECHHBIX
CUTyalusX.

Kputnyecku onieHUBATH MOJTYYEHHBIN pe3yIbTarT,
OCYIIIECTBJISITh CAMOKOHTP OJIb, TIP OBEP SISt OTBET

HA COOTBETCTBUE yCIOBUIO, HAXOAUTh OIIUOKH.
3HAKOMHTBLCS ¢ UCTOPHel pa3BUTHS ap UPMETUKU

Harnsanas reomerpusi.
Tenau puryps
B TP OCTPAHCTBE

MHOTOTp aHHHKH.
N300paxenue
MHOTOTP aHHUKOB.
Monenun

P OCTP AaHCTBEHHBIX
Tell.
[IpsAmMoOyTONBHBIN
nap ajjielenumes,
Ky0. Pa3BepTku KyOa
Y Nap aJulelienunea.
[IpakTrueckas
pabora «Pa3BepTKa
KyOay.

Pacno3zHaBaTh Ha YepTexkax, pUCYHKAX, B OKPYKaKLIeM
MHpe P IMOYTOJILHBIN Tap ajienenumes, Kyo,
MHOTOTPaHHUKH, ONTUCHIBATD, MCII0JIb3Y TEPMHHOJIOTHIO,
OLICHUBATDb JINHEWHBIC Pa3MEpPbl.

IIpuBoauTH NpUMePbI OOBEKTOB PEAIBLHOTO MUPa, UMEIOLIUX|
(bopMy MHOTOTpaHHUKA, NP AMOYTOJIBHOTO Nap ajljelenuresa,
KyOa.

N300paxaTe ky0O Ha KiieT4aTON Oymare.

HccaenoBath cBolicTBa Ky0a, MpsIMOYTOJIBLHOTO

nap ajulelenuIea, MHOTOTp aHHUKOB, UCIIOJIb3Y ST MOJEIH.
Pacno3HaBaTh U H300paxaTh pa3BepTKU KyOa

Y TIap aJuIeNIeTIAIIEA.

MopaeaupoBaTh Ky0 U napajielenures u3 OyMard u rmp oumux
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OO0beMm kyOa,
P IMOYTOJIBHOTO
nap aJuieenurena

MaTepuajioB, 00 bACHATH CIOCO0 MOJEITUP OBAHMS.
HaxoaunTth n3MepeHusi, BBIYUCIATD IIIOMIa/1b TTOBEP XHOCTH;
00beM Ky0a, MpsIMOYTOJILHOTO Map aJlielenunena;
HCCIEeI0BAaTh 3aBUCMMOCTh 00beMa Ky0a OT JJTMHBI €r0
pelpa, BIABUTaTh H 000CHOBBIBATH THIIOTE3Y .
Ha0a101aTh ¥ IPOBOAUTH AHAJOTHN MEXAY MOHATUSMHU
oA 1 oobeMa, mepuMeTpa U II0IIa Al MOBEP XHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BbICKa3bIBAHUS

0 MHOTOTpaHHHKAX, NPUBOJAUTH IPUMeEPbI U KOHTP IIPp UMEPbI,
CTPOMTDH BBICKA3bIBAHUSA U OTPHUILIAHUS BBICKA3bIBAHUI.
PemaTth 3a1a4m U3 peajibHOM KU3HU

[ToBTOpeHue u 00061IIeHNE

22

[ToBTOpEHUE
OCHOBHBIX ITOHSI TUI
Y METOJIOB Kypca

5 KJacca,
0000111eHME 3HAHUH

BbpI4HCaATh 3HAUEHUS BbIP aXKEHUIL, COJIEp KaINX

HATyp aJIbHbIE YUCIIa, OOBIKHOBEHHBIE U IECATUYHBIE P 00U,
BBITIOJIHATH NP E0O0Pa30BaAHUS YHCEII.

Bpi0upaTh cmocod cpaBHEHUS YKCENl, BHIUYNUCICHUH,
NPUMEHSITH CBOMCTBA ap UPMETHIECKUX JIEHCTBUI

I palMOHAIU3aIMy BEIYMCIECHUN.

OcyecTBJISITh CAMOKOHTPO0JIb BBITIOJIHSIEMbBIX JIEHCTBUI

Y CaMOMNpP OBEPKY pe3yiabTaTa BbIYUCICHUM.

Pemiate 3aga4m 13 peanbHON )XU3HU, NPUMEHATH
MaTeMaTH4YeCKUe 3HAHMS JJIs PELICHUs 3a/1a4 U3 AP yTux
y4€OHBIX TP EIMETOB.

PemiaTe 32124 pa3sHbIMH CI0C00aMHU, CPABHUBATH CIIOCOOBI
pelueHus 33/1a4y, BLIOUPATh PALMOHAJIBHBIN CII0C00

OBILIEE KOJIMYECTBO
YACOB IIOITPOI'PAMME

204
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6 KJIACC

HaumenoBanue paznena |KonuuecTtso OcHoBHOE OCHOBHBIE BUIBI IEATETLHOCTH 00y YaOIIUX CSl
(Temsl) Kypca 4acoB coJiepKaHue
HatypanbHble yncna 31 Apudmernueckne BpinogHATL apudMeTndecKue 1eiicTBUSA C MHOTO3HAUYHBIMU

JEUCTBUS HATypaJibHIMU YHCIAMH, HAXOUTh 3HAYEHHUS YHCIOBBIX
C MHOTO3HaYHbIMU BBIp QXKEHUI CO CKOOKaMH 1 0€3 CKOOOK; BBIMUCIATH
HATyp aJIbHBIMU 3HAYEHMS BBIP A)KEHHI, COAEP KAIIUX CTEIIEHU.
yucinaMu. Yucnosble | BuIMOJHATH NPUKHIAKY M OLEHKY 3HAUYCHUH YUCIIOBBIX
BBIP a)KEHUS, BBIp &)KEHUH, MPUMEHATH MPHEeMbI POBEPKH pE3yJbTaTa.
MOP IAOK JECUCTBU, HNcnoab30BaTh NPU BIYUCICHUSAX TI€P EMECTUTEIBHOE
UCIOJIb30BaHUE Y COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHHUS,
ck000K. OKpyriieHHe | PacCIpeneauTeIbHOE CBONCTBO YMHOKEHHU OTHOCUTEIBHO
HATypaJbHBIX UYUCE. | CIIOXEHHsI, CBOMUCTBA ap UHMETHUECKUX JEHCTBUIL.
Henurenuu kpatHeie | McciienoBaTh 4UCIOBBIE 3aKOHOMEP HOCTH, TP OBOIUTH

yuciaa; HanOOJIBITHHN
00Nl 1eTUTEND

1 HaUMCHBIIICE
o0111ee KpaTHoe.
JlenuMoCTh CyMMBI

U TIp OU3BEICHUS.
Jlenenne

C OCTaTKOM.
Permenne TekCTOBBIX
3az1a4

YHUCIIOBBIE HKCIIEP IMEHTHI, BBIABUTaTh U 000CHOBBIBATH
TUNOTE3BI.

@opmyaupPOBaTH ONpeaeIeHHus JICTUTENS U KPaTHOTO,
HAMOOJIBIIIEr0 O0IIEro IEIUTENS U HAUMEHBIIIErO0 OOIIEro
KPaTHOTO, IPOCTOT'O U COCTABHOTO YUCEN; UCTIOIB30BATh ITH
MOHSITHS TPU P EIICHUH 3a]1a4.

IIpuMeHSATH aJIrOPUTMBI BEIYUCIICHUS HAMOOJbILIEro O0IIEro
JIEJIUTEIIS] 1 HAMMEHBIIEro 00IIero KpaTHOTO JABYX YHCEI,
aNTOPUTM PAa3JIOKEHHS YHCIa Ha TP OCThIE MHOKUTEIH.
HccaenoBath ycaoBus AeTUMOCTH Ha 4 U 6.

HUccnenosarte, 00Cy:Kk1aTh, GopmMyaupoBaTh
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1 000CHOBBIBATH BbIBO/I O YETHOCTU CYMMBI, TIP ON3BEACHHUS:
JIBYX YETHBIX YHCEII, IBYX HEUETHBIX YHUCIIE, YETHOTO

Y HCYETHOT'O YHCEI.

HcciienoBaTh CBOICTBA JEIMMOCTH CYMMBI H TP OM3BEICHHS
quCce.

IpuBoAUTH MPUMeEPHI YHCEIT C 3aJJaHHBIMH CBOWCTBAMH,
pacrno3HaBaTh BepHbIe H HEBEPHbIE YTBEP KICHUS

O CBOMCTBaX YHCEIl, ONMPOBEPTATh HEBEP HBIC YTBEP KIACHUS

C IIOMOTIIBIO0 KOHTP ITP KIMEP OB.

KoHcTpynpoBaTh MaTEMaTHYECKHE NP eIJ10KEH U

C TIOMOTIIBIO CBSI30K «W», AN, KECIH. .., TO...».

PemiaTh TEKCTOBBIEC 33/1a4H, BKIFOYAIOIIUE IOHATHS
JEITUMOCTH, ap UPMETHIECKUM CIIOCOOOM, HCIOJIH30BaTh
nepedop BCEX BO3MOYKHBIX BapMaHTOB.

MoaeaupoBaTh X0 pEIICHHS 3a/1a9H C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoAUTH, pa30UpaTh, OLEHUBATH P a3JTUIHBIC P CIICHUS,
3aIHCH P EIISHUI TeKCTOBBIX 3a]1ad.

KpuTHiecku o1eHUBATh TIOJIY4YCHHBIN P e3yIbTaT, HAXOIUThH
OIIHUOKH, OCYIIECTBIISITH CAMOKOHTP OJIb, TP OBEP Sk OTBET

Ha COOTBETCTBHUEC YCIIOBHIO

Harnsanas reomerpus.
IIp siMbIe Ha TUIOCKOCTH

[TepnennukysipHbIE
p SIMBIE.
[TapannensHbie

p SIMBIE.
Paccrosinue mexay

Pacno3naBaTh Ha uepTexax, pUCyHKax Cliydau B3aUMHOTO
pPAacnoJIOKEHUs IBYX TP IMbIX.

N300paxaTh ¢ NIOMOIIBIO YePTE:KHBIX HHCTPYMEHTOB

Ha HEJITMHOBAHHOM U KJIeT4yaToi Oymare JBe Mep eCeKarouecs
npsIMbIe, JIBE Map ajliieJIbHbIE TP AIMbIE, CTP OUTH MPSIMYIO,
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JIBYMsI TOUKaMH,
OT TOYKH J10 TP IMOM,
JJIMHA MapuIpyTa

Ha KBaJ[paTHOM CETKE

IIEP IEHIUKY ISP HYIO JAHHOM.

IIpuBoauTH NPpMMeEPBI NTAP AJUIETBHOCTH

Y TIEP IEHAUKY ISP HOCTH IIP IMBIX B IIP OCTP AHCTBE.
Pacno3HaBaTh B MHOTOYTOJIBHUKAX IIEPIICHAUKYJISAP HBIE

Y IIap JUIENIBHBIE CTOP OHBI.

N300paxaTh MHOTOYTOJBHUKY C AP AJUIETbHBIMH,

1P IEHAUKYJISIP HBIMUA CTOP OHAMH.

HaxoauTh paccrossHue MEXY ABYMs TOUKAMH, OT TOUYKH
J1O TIP AMOU, JUTUHY Iy TH HA KBaJAPATHOU CETKE, B TOM YHCIIE
UCTIOJIB3YS HU(P OBBIE PECYPChI

Hpobu

35

OOBIKHOBEHHAS
Ip00Ob, OCHOBHOE
CBOMCTBO J1p00H,
COKpalleHue apooeii.
CpaBHeHue

Y YTIOP SI/TOUMBaHUC
poOeii.
JecaTuuHble 1p oou
U METp MIeCKas
cucTemMa Mep.
Apudmernueckue
JEVCTBUS

C OOBIKHOBEHHBIMU
U JICCATHYHBIMU
IpoOsiMu.
OtHoO1IEHUE.

CpaBHUBATBH M YHIOPSIAOYNBATH JIp0OH, BHIOMPATH CIIOCO0
CpaBHEHUS JAp 00CH.

IIpeacraBasATh gecsTUUHbBIE APOOU B BUAE OOBIKHOBEHHbBIX
Npo0Oeit 1 0OBIKHOBEHHBIC B BUJIE ICCSITUIHBIX, HCMOJIb30BAaTH
IKBHBAJIEHTHBbIE NMPeEICTABIEHHUs JIp OOHBIX YHCEN MPHU UX
CpaBHEHHH, NP BHIYUCIICHUSAX.

Hcnoab30BaTh AecSITHUHBIE 1P OOU MPU TP €0Opa30BaHUU
BEJIMYMH B METP UUECKOU CUCTEME MED .

BpInoHATL apupMeTHYeCKHe 1eiiCTBUA

C OOBIKHOBEHHBIMU U JIECATUYHBIMH JP OOSIMHU.

BbI4ucasiTh 3HaYEHUS BBIP AXKEHUH, COAEP KALLIUX
OOBIKHOBEHHBIE U JECSITUUHbIE AP 00U, BHIIIOIHATh
npeoOpa3oBanus ApoOeii, BLIOUPATH CIOCO0, NPUMEHSTH
CBOICTBA ap UPMETUUECKUX JEHCTBUM J1s p allMOHAIU3AIIH
BBIYMCIICHUU.

CocTaBJfITh OTHOIIEHUS U TP ONIOP LI, HAXOAUTh
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JleneHue B JaHHOM
OTHOIIICHHH.
Macrmrta0,

P OTIOP 1THUS.
[TonsTHE Np OLICHTA.
Brrunciaenue

P OLICHTA

OT BEIIMYHMHEI

1 BEIMYMHEI 10 €€
P OLICHTY.

Pemenue TeKCTOBBIX
3aj1a4, CoJiep Kalux
JIpOOU U TIP OTICHTHI.
[IpakTrueckas
pabota «OTHO1IIeH e
JUTAHBI OKP Y’KHOCTH
K €€ IMaMETpy»

OTHOIIIEHUE BEJTUYMH, JETUTh BEIUMUYUHY B TAHHOM
OTHOIIICHUH.

HaxoauTth IKcriepuMeHTAJIbHBIM IyTeéM OTHOIICHUE JITTUHBI
OKPYKHOCTH K €€ THaMeTpy.

HNutepnperupoBaTh MacmTad KaKk OTHOIICHNE BETUYHH,
HAXOJAUTh MacIITab MIaHa, KapThl U BBIYUCISATH PACCTOSIHUS,
HCIIOIB3YS MaciTal.

OO0BSICHATD, UTO TAKOE MP OIICHT, YIOTP €0JISATH 000P OTHI peun
CO CJIOBOM «IIP OTICHTY.

BoipakaTs 11p OlLIEHTHI B APOOSX U IpOOU B P OIIEHTAX,
OTHOIIIEHUE IBYX BEIUYHH B TP OLIEHTAX.

BbI4MCaATB TP OLIEHT OT YUCIIA M YUCIIO 110 €T0 TP OLICHTY.
Okpyrasthb 1poOu U NP OLIEHTHI, HAXOAUTD MP UOTMKEHUST
qucel.

PemiaTh 3a1a4M Ha YaCTH, P OLICHTHI, TP OITOP LIHH,

Ha HaX0KICHHE Ip 00M (TP OLIEHTA) OT BETUYMHBI U BEJTMYHHBI
1o ee ApoOu (MPOIEHTY), TpooH (TIp OIIEHTa), KOTOP bIA
COCTaBIISICT OJTHA BEIMYMHA OT JIP yTOM.

IIpuBoauThH, pa3doupaTh, OLEHUBATH PA3JTUIHBIC P CIICHUS,
3aIMCH P EIICHUHM TEKCTOBBIX 3a/1a4.

N3BaexkaTh nHpopMAaIUIO 13 TAOIUIl U THATP AMM,
HWHTEPIIP €TUP OBATh TaOJIWYHBIC TAHHBIC, OTIP CICIIATh
HanOOJIbIIIee U HAUMEHBIIIEE U3 TP €/ICTABJICHHBIX TAHHBIX

Harnsanas reomerpus.
Cummerpus

OceBast cCHMMETp Usl.
LlenTpanvHas

Pacno3naBaTh Ha yepTexax U U300p AXKECHUIX, U300paKaATh
OT PYKH, CTPOMTH C IOMOIIbI0 HHCTPYMEHTOB (pUrypy
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CUMMETp USl.
[Toctpoenue
CUMMETP UUHBIX
buryp.
[IpakTuueckas
pabora «Oceas
CUMMETP UsD».
Cummerpus

B [P OCTP aHCTBE

(0Tp€e30K, TOMaHYI0, TP E€YTOJbHUK, IIPSIMOYTOJIbHUK,
OKpPYKHOCTb ), CHMMETP NYHYO JAHHON OTHOCUTEIBHO

IIP IMOW, TOUYKH.

HaxoauTs npuMepbl CUMMETP UM B OKP YKAKOLIEM MHpE.
MopenupoBath u3 Oymaru aBe QUrypbl, CAMMETP UIHBIC
OTHOCHUTEJIBHO TP AIMOM; KOHCTPYHUPOBATH F€OMETP HUECKUE
KOH(UTYpalum, UCMOJIb3ys CBOUCTBO CUMMETP MU, B TOM
qucie ¢ TOMOIIbIO IIM(POBBIX pPECYPCOB.

HccaenoBathb cBOMCTBA U3YUEHHBIX (DUTYP, CBS3aHHBIC

C CUMMETp e, HCTI0JIb3Y I IKCIIEp UMEHT, HaOJII0/IeHNE,
MOJIEJINP OBaHUE.

O00CHOBBIBATH, ONIPOBEPIaTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKICHUS O CUMMETPUU GUTyp

Bripaxkenus ¢ 0ykBamu

[Ipumenenue Oy kB
115 3aIIUCU
MaTEMaTUYECKUX
BBIp A)KCHUU

Y IIP €1JI0KEH UM
bykBenHble

BBIp a)KEHUS

Y YHUCIIOBBIE

10 CTAHOBKMU.
bykxBenHble
paBeHCTBa,
HaXO0XKIEHUE

Hcnoab3oBaTh OYKBBI 1711 0003HAUEHUSI YHUCEIT, TIP U 3aMHCH
MaTEMaTUYECKUX YTBEP KACHUM, COCTaBIATh OYKBEHHBIE
BBIP)KEHUS MO YCIOBHUIO 331a4H.

HccaenoBath HECIOKHBIE YACIOBBIE 3AKOHOMEP HOCTH,
UCMOJIb30BaTh OYKBBI ISl X 3aMHCH.

BohI4MCaATh 4YMCI0BOE 3HAUEHHE OYKBEHHOTO BbIP aXKEHHUSI
pU 3a/1aHHBIX 3HAYEHUSX OYKB.

3anuceiBaTh POPMYJIBI: IEpUMETPA U IUIOLIAAN

P AIMOYTOJIbHUKA, KBaApaTa; JUIMHBI OKP YKHOCTH, IUIOIIAAN
KpYTa; BHINOJHATH BBIMUCIEHUS 110 3TUM (popMysiaM.
CocraBastb GopMyJibl, BbIP AKAIOMIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, Bp €MsI, PACCTOSIHUE; LIEHA,

37



HEU3BECTHOTO KOJIMYECTBO, CTOMMOCTD; IIP OU3BOIUTEIILHOCTb, Bp €M, 00bEM
KOMITOHEHTA. pabOThI; BHIMOJIHATD BRIYUCICHUS 110 ATUM (POpMYyJIaMm.
Dopmynsl HaxoauTh HEM3BECTHBII KOMIIOHEHT ap U(PMETUUECKOTO
JEUCTBYS

Harnsannas reomerpus. 16 YersIp eXyTroJIbHUK, N300pakaTs Ha HETMHOBAHHOM U KJIeT4aTOM OyMare

@urypsl Ha INIOCKOCTU IIP UMEP bl C UCIIOJIb30BAHUEM YEP TEKHBIX UHCTP YMEHTOB
YEThIP EXYTOJBHUKOB. | YETHIPEXYTOJbHUKH C 34 JaHHBIMU CBOMCTBAMMU:
[Ip ssIMOYTOJIBHUK, C IIap aJUIEIbHBIMU, TEP IEHIUKYJISIP HBIMU, P ABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, yIJOB,
UaroHa’liei.
N3mep enue yrios.
Bunsl

TP EYTOJIbHUKOB.
[Tepumerp
MHOT'OYTOJIbHHKA.
[Tnomans purypsi.
DopMyJIb
nepuMerpa

Y IJI0LIAIH

P IMOYTOJIbHUKA.
[IpubnmxenHoe
U3MEp EHUE 10 1IAAN
duryp.
[IpakTnueckas

CTOp OHaMHU, P AIMBIMH YTJIAMU U JIp ., paBHOOE P CHHBIN

TP EYrOJbHUK.

IIpensaratb u 00CyK1aTh CIOCOOBI, AJATOPUTMbI

MTOCTP OCHHSI.

HccaenoBath, UCIONB3Ysl SKCIIEP UMEHT, HaOJIO/ICHHUE,
MO/JIEJINP OBAHUE, CBOMCTBA NP IMOYTOJIbHHUKA, KBaJIpaTa,
pa30uBaTh Ha TPEYTOJbHUKH.

O0ocHOBBIBaTH, ONIPOBEPraTh C IOMOIIBIO KOHTP IIP UMEP OB
YTBEPKAECHUS O MPSAMOYTOJIBHUKE, KBaJApaTe, paclo3HaABaTh
BEPHBIE U HEBEP HBIEC YTBEP KIACHUS.

HN3MepsATh ¥ CTPOUTH C TOMOIIBIO TPAHCIIOPTHPA YTJIBI,

B TOM YMCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
pacnmo3HaBaThb OCTPbIE, IIPSIMBbIE, TYIIbIE, Pa3BEPHYThIE YTJIbI.
Pacno3znaBath, M300pakaTh OCTPOYTOJBHBIN,

1P IMOYTOJIbHBIN, TyNIOYTOJIbHBIN, paBHOOEIP €HHBIH,
PaBHOCTOP OHHUU TP €YTOJIbHUKH.

BpruncjasaTh nep UMETP MHOTOYTOJIBHUKA, TJI0MIATb
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pabota «Inomams
Kpyra»

MHOT'OYTOJIbHUKA pa30UEeHUEM Ha NP AMOYTOJIbHUKH,

Ha paBHbIE PUTYPBI, UCTIOTB30BATh METP MY ECKUE CANHHUIIBI
W3MEP CHUSI JJIMHBI U TUIOIIAJIH.

HUcnoab3oBaTh NpUOJIMKEHHOE H3MEpPeHHe JUITUH

Y IUIOIAaJIeH Ha KIIeTYaTOM Oymare, p MOJIMKEHHOE

W3MEpP CHHE UTMHBI OKP Y>KHOCTH, IUIOMIAAN Kpyra

IlomoXuUTEIBHBIE
Y OTp UIATEIbHBIE UUCIIa

44

Llenrie yncna.
Monyib uncna,
reoMeTp nueckas
WHTEP P €TALUS
MoayJs. UucnoBbie
TP OMEXKY TKHU.
ITonoxxurenbHbIC

Y OTPULIATEIIbHbBIC
yucna. CpaBHEHNE
MI0JIOKUTEIbHBIX

Y OTP ULIATEIIbHBIX
YUCEI.
Apudmernueckue
JICHCTBUS

C MOJI0XKUTEIbHBIMU
U OTpULATEIbHBIMA
YHUCIaMH.

Penienne TeKCTOBBIX
3aja4

IIpuBoAMTL MPUMEPHI UCHOJIB30BAHUS B PEaTbHOW KU3HU
MOJIOKUTEIIBHBIX W OTP UIATEIbHBIX YHCE.

MN300paskaTh LENbIe YUCA, TTOJTOKUTEIIbHBIC

Y OTPHULATEIbHBIC YUCIIA TOUKAMU HA YHUCIOBOU IP AMOMU,
HCMO0JIb30BaTh YUCIOBYIO NP AMYIO JJs1 CpaBHEHUS YHCEIL.
IIpuMeHATH PaBWJIA CPABHEHUS, YIIOPAL0YUBATH LIEbIC
YHCIa; HAXOAMTh MOIYJIb YHUCIIA.

DopMyIMPOBATH NP ABWIA BBIYUCIIEHUS C [TOJI0KUTEIbHBIMUA
Y OTPMLATEIbHBIMU YACITAMH, HAXOJAUTH 3HAYCHUS
YHCIIOBBIX BBIP AKEHUMN, COJIEp KAIIUX TEUCTBUS

C MOJIOKUTEILHBIMU U OTP UIATEIIbHBIMU YHCIIAMH.
IIpuMeHATH CBOCTBA CI0KEHHS U YMHOXEHUS

T Tip €00pa30BaHus CyMM U TP OU3BEACHUIN
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[IpencraBneHue TaHHBIX

[IpsimoyrosibHas
cUCTEMa KOOp AUHAT
Ha TJIOCKOCTH.
Koopaunatsl Touku
Ha TJIOCKOCTH,
a0crmcca

U OpJvHATA.
Cronbuatsie

U KpYTOBBIC
JUarpaMMBl.
[IpakTrueckas

pabora «IToctpoenue

IHarp aMmm».
Pemnienne TekCTOBBIX
3aj1a4, CoJIeprKaINX
JTaHHBIE,

Ip €/ICTaBJICHHBIC

B Ta0IHUIIaX

Y Ha JuarpamMmmax

OO0BACHATH M LI CTPUPOBATH MOHATHE P IMOYTOJILHOU
CUCTEMBI KOOP IMHAT Ha ITIOCKOCTH, HCIOJIb30BaTh

TE€P MUHOJIOTHIO; CTPOMTH Ha KOOP IMHATHOM MIIOCKOCTH
TOYKHU U (PUTYPBI TIO 3aJJaHHBIM KOOp AMHATaAM, HAXOJAUTh
KOOp IUHATHI TOYEK.

YurtaTh CTOI0YATHIE U KPYTOBBIE TUATP AMMBI;
UHTEPNPETUPOBATH TaHHBIC; CTPOUTH CTOJIOYATHIC

JIAarp aMmMmel.

HUcnoab30BaTh HH(POPMALUIO, TIP EACTABICHHY IO

B Ta0JIMIIaX, HA TUAarpaMMax JJis peIieHs] TEKCTOBBIX 3a7a4
Y 3371a4 U3 pE€aIbHOU )KU3HU

Harnannas reomerpus.
@urypsl B p OCTPAHCTBE

12

[IpsimoyroyibHBIN
nap ajiyieJIenumne]I,
KyO, mpu3Ma,

U aMHU1a, KOHYC,
WINHD, Tap

u chepa.
N300paxenue

Pacno3naBaTh Ha yepTeKax, pUCYHKAX, OMUCHIBATH

up aMuAy, Ip UMY, IIMIIHHIIP,, KOHYC, I1ap, H300paxkaTh Ux
OT PYKH, MOAEJIUPOBATH N3 OyMaru, MiacTUINHA, TIPOBOJIOKU
up.

IIpuBoaUTH NPUMEPBI 00BHEKTOB OKP Y>KAIOIIETO MUPa,
uMeronrx (HopMbl HA3BAHHBIX TeIl.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEpITMHA, peOPO, TPaHb,
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P OCTP aHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BepTOK

MHOTOTP aHHUKOB,
IIWIMHIP a ¥ KOHYCA.
[IpakTuueckas
paborta «Co3manue
Moenen

P OCTP aHCTBEHHBIX
buryp».

ITonstue oObeMa;
SIMHHUIIB U3MEP CHHSI
obobema. O6BemM

P IMOYTOJIBHOTO
nap aJiyIeJIeIuIe/1a,
Ky0a, popMyIIbI
oO0BbemMa

OCHOBaHUE, BbICOTA, paJNyC U IUAMETP, pa3BepTKa.
N3y4aTh, UCNOJB3YsI SKCIIEP UMEHT, HAOJIIOACHUE, U3MEP EHUE,
MOJEIINP OBAHUE, B TOM YHCIIE KOMIIBIOTEPHOE, U ONMMCHIBATH
CBOICTBA HAa3BAHHBIX TEJl, BHIABJIATH CXO/ICTBA

U PA3JIMYMs: MeXAY UPaMUI0N U P U3MOM; MEXKAY
HWINHAP OM, KOHYCOM U LIapOM.

Pacno3naBaTh pa3BepTKU Napajiesenunena, Kyoa, np u3Msl,
Up aMUbl, KOHYyCa, [IWINHIPA; KOHCTPYHPOBATh 1aHHbIC
TEJla U3 pa3BepTOK, CO3aBaTh UX MOJEIH.

Co3naBaTth MOJeJIM IIP OCTP aHCTBEHHBIX Puryp (u3 Oymaru,
IIP OBOJIOKH, TUTACTHJIMHA U JIp.)

H3mepsaTh HA MOJeJIAX: JJIMHBI peOep MHOTOT'P aHHUKOB,
JMaMeTp mIapa.

BeiBoauTh popMyay oObeMa Mp IMOYTOJIBHOTO

nap ajjieNenurnesa.

Bourunciasats mo opmysiam: o0beM IIp IMOYTOJIBHOTO
napajuienenunena, Ky0oa; UCIoJIb30BaTh €IUHUIBI U3MEp EHUS
00beMa; BBIYMCIATH 00BEMBI TEN, COCTABIICHHBIX U3 KyOOB,
nap ajulelenuIe0B; PelaTh 3aJa41 C PEAIbHBIMU JaHHBIMU

[ToBTOpeHme, 0600ITICHNE,
CHUCTEMATH3ALIHS

34

[ToBTOp €HUE
OCHOBHBIX ITOHSITUI
1 METOJIOB KypCOB
5 u 6 xyaccos,
000011eH1E

BbI4ucasiTh 3HaAYEHU BBIP A)KEHUH, COAEP KALIUX
HATyp aJIbHbIE, LIETIbIE, TOJOKUTEIbHBIE U OTP ULIATEIbHbIE
quca, OObIKHOBEHHBIE U IECATUYHBIE P 00U, BBITIOJIHSTh
mpeoOpa3oBaHMs YUCEN U BBIP a)KEHUH.

Bbi0upaTh ciocod cpaBHEHUST YUCEIT, BBIYMCIECHUN,
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W CUCTEMAaTHU3 AN
3HAHUU

NPUMEHSTH CBOCTBA ap UPMETUUECKUX TEHCTBUIN

JUTSL palMOHAIN3A1UNA BEIYHCIICHHM.

Pemiate 3aga4M 13 peanbHON )XKU3HU, NIPUMEHATH
MaTeMaTHYeCKHe 3HAHUSA JJI PEIICHUS 3a7a4 U3 P yTUX
TP EAMETOB.

PemiaTe 3a1a4n pa3HbIMHU CII0CO0aMH, CDABHUBATD,
BbBIOMPATH CIIOCOOBI pEIICHUS 3a/1a4H.

OcyuecTBJISITh CAMOKOHTPOJIb BBITIOJHAEMBIX JTEVUCTBUMN
Y CaMOTIP OBEPKY pe3yJbTaTa BbIUUCICHUIA

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

204
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®EJIEPAJIBHASI PABOYASI ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

HOACHUTEJIbHASA 3AIINCKA

Anrebpa sIBISETCS OJTHUM U3 OMOP HBIX KYpP COB OCHOBHOTO 0011IeT0 00pa30BaHMs: OHA
o0ecrneuyrBaeT HM3y4YE€HUE APYTHX AUCIUIUIMH, KaK E€CTECTBEHHO-HAYYHOTO, TaK U
I'YMaHUTapHOTO IUKJIOB, €€ OCBOCHHE HEOOX0TUMO JIJIS TP O0JDKEHUS 00pa30oBaHus U
B TIOBCETHEBHOW >XW3HHW. Pa3BuTHE y 00ydYaronmuxcs HAay4HBIX IIPEICTaBICHUI O
MPOMUCXOXKICHUN M CYITHOCTH ajredpandyecKux aOCTpakiuid, crocode OTpaKeHUs
MaTeMaTUYECKOW HAayKOW SIBJICHWWA W TIPOIECCOB B MPHUPOJE M OOIIECTBE, POJIHU
MaTeMaTUYECKOT0 MOJICIIMPOBAHMS B HAYYHOM IMO3HAHUU U B NP AKTHKE CIIOCOOCTBYET
(hopMUPOBAHUIO HAYUYHOT'O MUP OBO33PEHHUS M KAUE€CTB MBIIIIECHUS, HEOOXOUMBIX IS
aJlanTalyy B COBp eMEHHOM Ludp oBoM ob1iecTBe. M3ydenue anredp bl oOecrieurnBaeTt
pa3BUTHE yMEHHs HaOII0/1aTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEHCTBHUSI W BBIBOJABI, (GOpMYJIHpOBaTh yTBepkaeHus. OcBoeHHE Kypca anreOpsl
obOecreunBaeT pa3BUTUE JIOTUYECKOTO MBIIIJICHUS 00yYaroNIuXCs: OHU HCIOJIB3YIOT
JENYKTUBHBIE W WHIYKTUBHBIE pPAacCyXIeHHUs, 0000IIeHne U KOHKpETHU3AIMIO,
a0cTparupoBanve nananoruro. O0ydeHue aaredpe np eamnoaaraeT 3HaYNTEIbHBI 00beM
CaMOCTOSATEIbHOM EeATeTbHOCTH 00y YaIOIIUXCsl, TO3TOMY CAMOCTOSITEIIBHOE P CIIICHHE
3aJ1a4 SBJISICTCS P eaan3alien 1eaTeIbHOCTHOTO NP MHIIUITA 00y YeHUSI.

B crpykType mporpamMmmbl yueOHOTO Kypca «Ajredpa» ajisi OCHOBHOTO OOIIEro
00pa3oBaHusi OCHOBHOE MECTO 3aHHMMAIOT COJIEPKATEIHbHO-METOJUYECKUE JIMHUM:
«Yucna v BBIYUCICHUSY, « AJITeOpanyecKue BEIpAKEHUD), « Y PABHEHHMS U HEP aBEHCTBAY,
«Oyukum». Kaxnaasg u3 3THX COJEpIKATEIbHO-METOAUYECKUX JTUHUN Pa3BUBACTCA
Ha TP OTSKEHUH TP EX JIET U3YyUEHUS KypcCa, B3aUMOJEUCTBY S C AP YTUMH €r0 JIMHUSMM.
B xone uzyuenus yueoHOro Kypca 00ydaroniuMcst p MXOAUTCS JTOTUUYECKU P acCyKIaTh,
HCIIOJIb30BaTh TEOP €ETUKO-MHOKECTBEHHbIA A3bIK. B CBA3M € 3TUM B Mporpammy
y4eOHOTO0 Kypca « Anredpay BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, TP €/1CTABICHHBIC
BO BCEX OCHOBHBIX pajzjeiax MaTeMaTHUYeCKOTO 0Opa30BaHHS M CIIOCOOCTBYIOIIHMEC
OBJIaJICHUIO OOYYaOIIUMHCS OCHOB YHHUBEPCAJbHOTO MAaTEMAaTUYECKOTO S3BIKA.
CopepkaTelIbHOM U CTP YKTYPHOUM 0COOEHHOCTHI0 yueOHOI0 Kypca « AsireOpay siBJIsieTCs
€ro MHTErpUp OBAHHBIN XapaKTep.

Copnepxanue nuHUM «YHucna U BBIYUCICHHS» CIIY>)KUT OCHOBOW JUISL JAJIbHEUIIErO
W3YYCHUS MaTEMaTUKH, CIOCOOCTBYET PAa3BUTHIO Y OOyYarOIUXCS JTOTHYECKOTO
MBIIIUICHHSI, (OPMHUPOBAHUIO YMEHHSI TOJb30BAaTbCd aNTOPUTMAMH, a TaKke
NPHUOOPETEHHUIO MPaKTUYECKUX HABBIKOB, HEOOXOJUMBIX JJIsI TTIOBCEIHEBHOM YKU3HHU.
Pa3BuTtHe MoHATHA O YHWCIE HA YpPOBHE OCHOBHOT'O OO0IIEro oOpa3oBaHUS CBSI3aHO
C paIlMOHAIBHBIMU U UP pAllMOHAILHBIMU YHCIaMH, (HOPMUPOBAHUEM TIP €/1CTaBIICHUMA
O JICUCTBUTEIBLHOM YHCJIEC. 3aBEPIICHUE OCBOCHUS YHCIOBOW JIMHUU OTHECEHO
K cpeaHemMy o011eMy 00pa30oBaHUIO.
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ConeprkaHue NByX aireOpamueckux JTUHUNW — «AnreOpandecKkue BbIPaKEHUSD U
«YpaBHEHHSIT M HEPABEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHUIO y OOYYArONHXCS
MaTeMaTU4YeCKOTO almapara, HEOOXOAMMOro IJis peIIeHUs 3aJad MaTEeMaTHKH,
CMEXHBIX TPEIMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
obmero o6pazoBaHusl y4eOHBI MaTepuaj TPYNIHUPYETCS BOKPYT PallMOHAIBHBIX
BEIp&KEHUI. AureOpa JEMOHCTPUPYET 3HAUCHHE MAaTEMATUKU KakK s3bIKa IS
MOCTP OCHUS MATEMATHYECKUX MOJIeTICH, OMTMCAHMSI TIP OIIECCOB U SIBJICHUH P easIbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOIAT TaKkKe JalbHEUIIEe pPa3BUTHE
aJTOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOAMMOTO, B YaCTHOCTH, JJIsl OCBOCHHS Kypca
nH(GOP MaTHKH, ¥ OBJIaJICHIE HABBIKAMH STy KTUBHBIX paccyskaeHuid. [IpeoOpazoBanre
CUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTUIO BOOOpaKEHMs, CHOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY .
Conepxanvne (yHKIMOHAIBbHO-TpaQUUYECKON JIMHUU HAIEICHO Ha IOJy4YeHHe
00ydJarommMMHCs 3HaHUH O (YHKIMAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJICIH
JUISL OTTUCAHMS W WCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B TPHUPOJIE
u obmiectse. M3yueHne Matepuajia CiocoOCTBYET Pa3BUTHIO Y OO0y YArOIIMXCS Y MEHUSI
UCIIOJIb30BaTh P a3JIMYHbIC BBIP A3UTEIIBHBIC CP €/ICTBA S3bIKa MATEMATHKHU — CJIOBECHEIE,
CHUMBOJIMYECKHE, Tpaudeckue, BHOCUT BKJIa B (hOp MUPOBAHKE TP €ACTABJICHUI O POJIU
MAaTEMAaTHKH B pa3BUTUH [IUBUIU3AIUN U KYJIbTYPBHIL.
CornacHo yueOHOMY I1aHy B 7—9 Kilaccax u3yuaercs: y4eOHBIN Kypc «Auredpay,
KOTOpPBIM BKJIIOYAET CJIEAYIOIIME OCHOBHBIE paslensl coaepxkanus: «Yucna
U BBIYUCICHHS», «ANreOpandecKkue BhIPaXKCHUA», « YPaBHEHUS W HEPaBEHCTBAY,
«DYHKIUW.

OOmiee YWCIO YacoB, PEKOMEHIOBAHHBIX I HM3YUYEeHHMs Y4YEOHOTO Kypca
«Anrebpa», — 306 gacoB: B 7 kimacce — 102 gaca (3 yaca B Hemento), B 8 kiacce —
102 gaca (3 gaca B Henento), B 9 kimacce — 102 yaca (3 gaca B HE/IeIIO).

COAEPKAHUE OBYUYEHUSA

7 KIIACC

Yuciia 1 BBIYMCTICHUA
JpoOu OOBIKHOBEHHBIE U JECSITHUUHBIE, IEPEXO] OT OJHON (HOp MBI 3amucu Ap 00eit K
npyroi. IloHsATME panMOHAIBHOIO 4YHWCHA, 3alHCh, CPABHEHHUE, YIOPSIOYMBAHUE
palMOHANBHBIX YKceld. ApuMeTHYecKue NEUCTBUS C pPalUOHAIbHBIMU YHCIIAMHU.
Pemenue 3a1a4 u3 peanbHOM NMPaKTUKU HA YaCTH, HA P OOMU.
CreneHb ¢ HaATYp aJIbHBIM [TOKA3aTeIEM: OTIpEIeTICHHUE, TPEe0Opa30BaHUE BBIPAYKEHUI HA
OCHOBE OTIp €IEJIEHUSL, 3aITUCh O0JIBIINX Yyncel. [[p OLeHThI, 3a11Ch P OLIEHTOB B BUJIE
apobu u ApoOu B BUE MPOLEHTOB. Tpu OCHOBHBIC 3aJ]aUl HA MP OLICHTHI, P CIIICHHE
3aJ1a4 U3 pCaIbHOM TP AKTUKHU.
IIpMeHeHne np U3HAKOB AEITMMOCTH, Pa3JI0KEHUE HA MHOKUTEIIU HATY PAIbHBIX YHCEL.

PeanbHbie 3aBUCHMOCTH, B TOM YHUCIIE MIpsiMasi 1 0OpaTHasi Ip OMop IUOHATBLHOCTH.
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Anredpanyeckue BbIpasKeHHs
[Iep emeHHBIE, YUCITOBOE 3HAUECHUE BBIP A’KEHUS C ITEP EMEHHOM. |0y CTUMBIE 3HAY CHUA
nep eMeHHbIX. [IpencraBpienue 3aBUCUMOCTH MEXIY BEIUYMHAMHU B BUAE (POPMYIIBL
Beraucnenus o hopmynam. [IpeobpazoBanre 0yKBEHHBIX BBRIPKEHHM, TOMKIESCTBEHHO
paBHBIC BBIpaXKEHHS, TMpaBWiIa MpeoOpa3oBaHUSA CYMM H TP OM3BEICHHM, ITpaBHiIa
PaCKpBITUS CKOOOK U MPUBEICHUS TTOJOOHBIX ClIaraeMbIX.
CBoiicTBa CTENICHN C HATYP aJbHBIM TIOKa3aTEIEM.
OnnouneHnsl W MHOTOWIECHB. CTterneHb MHoOTOWIeHa. CIIOKeHHE, BBIYUTAHUE,
YMHOXCHHE MHOTOWICHOB. DOPMYJIbI COKPANEHHOT0 YMHOXKEHHUS: KBAJApaT CyMMBI

u KBaapar paszHoctd. PopMyna pa3HOCTH KBaAparoB. Pa3nokeHne MHOTOYJICHOB
Ha MHOKUTEIH.

YpaBHeHHs M HEpaBeHCTBA
VYpaBHeHue, KOpeHb ypaBHEHMs, TMpaBuia MNpeoOpa3oBaHUs  ypaBHEHWS,
PaBHOCWIBHOCTb YpaBHEHUM.
JIuHeiHOEe ypaBHEHHE C OJHOM IIEPEMEHHOW, YUCIO KOPHEW JIMHEHHOTO YP aBHEHMS,
pElIeHUe JHUHEWHBIX ypaBHEHU. COCTaBIIEHHE YpaBHEHUU MO YCIOBHUIO 3aJIa4u.
Penrenune TekCTOBBIX 3a/1a4 C TOMOIIBIO Y aBHEHUMN.
JluneitHO€ yp aBHEHHE C IBY M1 IIEp EMEHHBIMU U €ro rpaduk. Cuctema IByX JIMHEHHBIX
ypaBHEHUI C JAByMs IN€peMEHHbIMHU. PenieHue cucreM ypaBHEHUH CrocoOoM
oACTaHOBKU. [Ip UMepBI p elIeHUs TEKCTOBBIX 337a4 C MOMOIIBIO CHCTEM YP aBHEHUM.
DOyHKIUU
Koopaunara Touku Ha npsamou. Uucnosble IpoMexyTKU. PacctosiHne Mexy AByMs
TOYKAMH KOOP AUHATHOM TP AMOM.
[IpsamoyromeHas cuctema Koop auHaT, oc Ox u Oy. AGcircca U op AMHATa TOYKH Ha
KOOpJIMHATHOW TUIOCKOCTH. IIpumepnl rpadukoB, 3amaHHbX (opMmyiaamu. UreHue
rpaduKoB peanbHbIX 3aBUcHMOCTel. [TorsaTue hynkmun. ['paduk pynkmmmn. CBoricta
¢bynkuuit. Jlunentnaa ¢pynkuus, ee rpaduk. ['padux pyukumun y = |x|. ['paduueckoe
pelIeHne JTMHENHBIX YPABHEHUU U CUCTEM JIMHEWHBIX yYPaBHEHUN.

8 KVIACC
Yucaa v BLIYUCTIEHUS
KBaapatHbiii kopenb u3 uucia. [lonarrue o6 uppanuoHaabHOM yucie. JlecaTuunsie
P MOJTMKEHUST UP PaIMOHATBbHBIX Yucesl. CBOMCTBAa ap UPMETUUECKUX KBaJPATHBIX
KOpHEHN U UX TP UMEHEHUE K TIP €00pa30BaHUIO YUCTIOBBIX BEIPAKEHUIN U BEIYUCIICHUSM.
JlercTBUTEIbHBIC YHCIIA.
Crenensb cC 11eIbIM MOKa3aTeaeM U ee cBoiicTBa. CTaHgapTHAs 3alliCh YMCa.

AJredpandecKue BbIpasKeHHsI
KBanmpatHbii TpexuseH, pa3iokKeHne KBaJpaTHOTO TPEXuJieHa Ha MHOYKHUTEIU.

Anrebpandeckas ap 0ob. OCHOBHOE CBOWMCTBO anredpandeckoi ap oou. CroxeHue,
BBIUWTAHUE, YMHOXXCHME, JeJICHUEe anreopanmdeckux apooOeil. PanmonambHbIe
BBIp QJKEHHUS M UX TIp €00pa3oBaHuUe.
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YpaBHeHHS M HEPABEHCTBA
KBanpatHoe yp aBHenue, popmyia Kop Hell KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pelenue ypaBHeHui, CBOASIIIUXCA K IMHEWHBIM M KBaJp atHbIM. [Ip ocTeiiiine qpobHo-
palMOHAIBHBIC YD aBHEHHUS.
['paduueckas nHTEp IpeTALUs yp aBHEHUM € ABYMS [1€P EMEHHBIMU M CUCTEM JIMHEWHBIX
YPaBHEHM C JByMs INE€peMEHHbIMU. lIpumepsl pemeHuss CUCTEM HEIWHEHHBIX
YPaBHEHUH C IBYMsI IIEP EMEHHBIMU.

Pemenue TeKCTOBBIX 3a7a4 anreOpanyeckuM CocoooM.

HucnoBble HEpaBEHCTBA M HX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW II€p EMEHHOM.
PaBHOCHIIBHOCTD HEp aBEHCTB. JIMHENHBIE HEP ABEHCTBA C OJTHOM ITep eMeHHOM. CucTeMsl
JIMHEVMHBIX HEPABEHCTB C OJTHOM I1E€P EMEHHOM.

DyHKUUHA
[Tonsatue ¢ynkuuu. OOnmacTb omnpenesneHrus U MHOXKECTBO 3HAUCHUM (DYHKIIMU.

CnocoObl 3a1aHus PyHKIUI.
I'padux Pynkun. Yrenue cBoilcTB QyHKIMH 1o ee rpaduky. [Ipumeps! rpadukoB
(GYHKUMN, OTp aKarol[uX pealbHbIE P OIECCHI.
@OyHKIMHU, OMHUCHIBAIOLIUE NP AMYIO K 00p aTHY 10 TPOTIOPLIMOHATbHBIE 3aBUCUMOCTH, HX
rpadukn. Pyskupn y = X2, y = x%, y =Vx, y=|x|. ['paduueckoe peleHue ypaBHeHUil 1
CHUCTEM Yp aBHCHHI.

9 KIIACC

Yuciaa 1 BEIYUCICHUA
PanuonanpHble uucna, HUppalMoHalbHbIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
AecsITUHUHbIE Ip 001. MHOKECTBO JIEUCTBUTENbHBIX YUCE, IEUCTBUTEIIBHBIC YUCIA KaK
OECKOHEUYHbIE JecATHUYHbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YHUCET U KOOPAUHATHOU TP IMOM.
CpaBHeHUe EUCTBUTENBHBIX YHUCEN, ap UPMETHUECKHE JEHCTBUS C JEUCTBUTEILHBIMU
YUCIIAMH.
Pazmeppl  OOBEKTOB  OKpyXawIero Mupa, JJIUTEIBHOCTh  MPOIIECCOB B
OKp YKaIOILIEM MHUP €.
[IpubnmkeHHoe 3Ha4eHNE BEIUYUHBI, TOUHOCTh MpuoOImKeHus. OKp yriieHue Yuces.
[Ipukuaka u OLIEHKA PE3YIbTATOB BEIYHUCICHUMN.

YpaBHeHMsI 1 HEPABEHCTBA
JluneniHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASAIIUXCA K JIMHEUHBIM.
KBanpatHoe ypaBHeHue. PemieHne ypaBHEHHWI, CBOASIIMXCS K KBaJPaTHBIM.
bukBanparnoe ypaBHenue. [IpumMepsl penieHnus ypaBHEHUNA TPETbEM UM YETBEPTOU

CTENIEHEN P a3JI0KEHUEM HAa MHOKHUTENU.
Pemernie  apoOHO-paIrMOHATBHBIX ypaBHEHWM. PereHne  TEKCTOBBIX — 3a/ad

anreOp anyeckuM METOA0M.
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VYpaBHeHHe ¢ IByMs Tiep EMEHHBIMH U €ro rpaduk. Perenne cucteM NByX JIMHEHHBIX
YPaBHEHUN C JBYMs NEPEMEHHBIMHU. PemieHne cucreM JBYyX ypaBHEHHM, OJHO W3
KOTOPBIX JUHEWHOE, a JIpyroe — BTOpPOM cremeHu. ['padwuueckass WHTEp mp eramys
CUCTEMBI YPABHEHUMN C IBYMS I1I€p EMEHHBIMU.

Pemrenne TekcToBBIX 3a7a4 anreOpandeckKumM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.
Penienue nMHENHBIX HEPABEHCTB C OJHOW IIEp EMEHHOU. PellleHne CucTeM JTMHENHBIX
HEPABEHCTB C OJHOW mnepemeHHoW. KBanparuele HepaBeHcTBa. ['paduueckas
MHTEpP ITp €Tallisl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEP EMEHHBIMH.

DyHKIUHU
KBanpatuunas pyskums, ee rpaduk u cBoicTa. [lapaboia, Koop AMHATH BEP IIHHbI
napaboJbl, OCb CHMMETP MM TIap abOJIbI.
N k
I'paduxn ¢ynkmmit: y= kx, y= kx+b, y=_, y= x3,y = \/x, y = |x],
X
Y UX CBOWCTBA.

YucioBble N0CJI€10BATEILHOCTH U IIPOTPECCUU
[ToHsiTue  4YMCIOBOM  MOCIEIOBATENBLHOCTH.  3aJlaHUE  MOCIEA0BATEILHOCTH
peKyppeHTHOU popMyIioi 1 GOpMYyIOH 7-TO YJICHA.
Apudmernueckass W reoMmerpuueckas mporpeccud. DopMmylibl  #-TO  UJieHA
apu(OMETHIECKOU ¥ TEOMETP MIECKOM TP OTP €CCUi, CyMMBI TIEP BBIX 7 YJIEHOB.
N306pakenne uaeHOB ap MGMETHUECKOM M T€OMETP MUECKOM ITp Orpeccuii TOuKaMu Ha
KOOP/AMHATHOM TUIOCKOCTH. JIMHEMHBIH M SKCHOHEHUUANbHBIM poOCT. CII0XKHbBIE
TP OLICHTHI.

HPEJMETHBIE PE3YJIbTATHBI

[IpenmerHbie pe3yabTaThl OCBOCHHUS TPOTpPaMMbl y4eOHOTO Kypca «Anredpa» K
KOHITy 0OydeHHs B 7 KJiacce.

Yucia v BEIYUCICHUA

BrinonHaTh, couerasi yCTHbIE U MUCbMEHHBIE TP UEMBI, ap UPMETUUECKIE AEHCTBUS C
palMOHATBHBIMYA YUCIIAMHU.
Haxonuth 3HaueHUs YUCIOBBIX BBIP &XEHUM, TP UMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI U
TP KEMBI BBIYUCIICHUS 3HAUE€HUHN APOOHBIX BEIPAXKEHUH, COJIepKAILINX OObIKHOBEHHBIE U
JECSITUUHbIE AP OOU.
[lepexoauTh OT 0AHOM POPMBI 3aMTMCH YHUCEN K AP yroi (Tp €00pa30BbIBATH AECITHIHYIO
IpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECATUIHYIO IPOOBb).

CpaBHUBaTh U YIIOP II0YMBATh PALIMOHATIbHBIE YHCIIA.

OKpyrJIsiTh YuCa.
BpINONHATE NPUKUAKY M OLEHKY pe3yJjbTaTa BBIYMCICHHI, OLEHKY 3HayeHWi
YUCIIOBBIX BbIPAXKCHUW. BBIMOJHATE AEHUCTBUS CO CTENEHSAMMU C HATypPaJbHbIMU
[IOKA3aTENSMHU.
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[IpumeHsTh TP U3HAKHU ACTUMOCTH, P a3JIOKEHHUE HA MHOKHUTEIN HATYyPaTbHbBIX YHCE.
Pemath mpakTHKO-OPUEHTHPOBAHHBIC 3a/Ja4H, CBSA3aHHBIC C OTHOIICHHUEM BEITUYHH,
P OTIOPIIMOHATIFHOCTRI0 BEIUYMH, MPOIEHTAMH, WHTEPIPETUPOBATH P E3YJILTATHI
pCIIIeHNS 3a/1a4 C y4ETOM OI'p aHUICHUH, CBI3aHHBIX CO CBOMCTBAMH P aCCMAaTPHBAEMbBIX
00BEKTOB.

AnredOpanyecKkue BbIPaKeHHUS
Hcnonp3oBaTh anreOpanveckyto TEpMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH €€ B
mp ollecce OCBOCHUS y4eOHOTO MaTephaa.
Haxonutb 3HaueHusI OYKBEHHBIX BBIPXKSHHM TP ¥ 32 TaHHBIX 3HAYCHUSIX TIeP EMCHHBIX.
Brimonuate mpeoOpa3oBaHHs IIENOTO BBIPAXKEHUS B MHOTOWICH IIP MBEICHUEM
MOoJ0OHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BrIMonHATh yMHOXKEHHE OJHOYJICHA HA MHOTOWICH U MHOTOYJICHA HA MHOTOYJICH,
NpUMEHATHh GOPMYJIBI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcCymiecTBIATh Pa3JIoKEHNE MHOTOYJICHOB HA MHOKHUTEH C TIOMOIIHIO BHIHECEHHUS 32
CKOOKHM OOIIEro MHOMXHTEIS, TPYNIHPOBKH ClIaraeMbIX, MPHUMEHEHHS (HOpMyI
COKpaIEHHOTO YMHOKEHHS.
[IpumeHsaTh TpeoOpa3oBaHUS MHOTOYJICHOB JUJISI PEIICHUS pPa3dWYHbIX 3a/ad u3
MaTeMaTHKH, CMEXKHBIX TP EIMETOB, U3 PEaTbHOMN P aKTHKH.
Hcnonb3oBaTh  CBOWCTBA  CTEMEHEW C  HATYPAIBHBIMH  TIOKa3aTeIsIMU IS
npeoOpa3oBaHUs BbIP a’KCHUM.

YpaBHeHus 1 HEPABEHCTBA
Pemate nuHelHbIE ypaBHEHUA C OJTHOM NIEP EMEHHOU, TP UMEHSS TP aBUJIA IIEP €X0J1a OT
HCXOJIHOTO YPAaBHEHUS K paBHOCWIBHOMY eMy. [Ip OBEpSITh, ABISIETCS 11 YUCIIO KOPHEM
ypaBHEHHUSL.
[IpumensTh rp adudecKue METOIbI P U P EHICHUH JIMHEWHBIX YPaBHEHUI U UX CHCTEM.
[TonGupaTh mpUMep bl AP YKCEN, SBISIONIUXCS PEIICHUEM JIMHEWHOTO YpaBHEHHUS C
JBYMS TIEp EMEHHBIMH.
CtpouTh B KOOPJMHATHOW IUIOCKOCTH TpauK JIMHEWHOTO YpaBHEHHSI C JBYMs
1ep eMEHHBIMH, TIOJIB3YACh TpaUKOM, TP UBOJUTH MPUMEPbI P CLICHUS Y aBHECHUS.
Pemath cucreMbl IBYyX JTHUHENMHBIX YPaBHEHUM C JBYMs IEPEMEHHBIMHU, B TOM UYHCIIC
rpapuuecKu.
CocTaBnsTh U peuaTh JUMHEMHOE yPaBHEHUE WIIM CUCTEMY JIMHEUHBIX YpaBHEHUI 1O
YCIOBUKO 33Ja4, WHTEPIPETUPOBATH B COOTBETCTBMU C KOHTEKCTOM 3a/a4
MOJYYEHHBIN pe3yJIbTarT.

DYyHKIUU
N300pakath Ha KOOPJWHATHOM TPSIMOW TOUYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM

KOOpJIMHATaM, JIyYH, OTpPE3KH, MHTEPBAJIbI, 3aIUCHIBATH YHUCIIOBBIC IIPOMEKYTKH
Ha ajreOpanvdecKkoM s3bIKe.

48



OdenepanpHas pabouas nmporpamma | Marematuka. 5—9 xiaccel (0a30BBI YPOBEHB)

OTMmedaTh B KOOP JMHATHOM TUIOCKOCTHA TOYKH IO 3aJJaHHBIM KOOPJMHATAM, CTP OUTh
rpaduku TuHeHHBIX QyHKIHA. CTpouTth rpaduk QyHKIUH y = |X|.
OnuceIBaTh ¢ MOMOIIBIO (YHKIWNA H3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMUYHHAMM:
CKOP OCTh, Bp €MsI, pacCTOSHUE, IIeHa, KOJIUYECTBO, CTOMMOCTb, TP OM3BOAUTEIHHOCTD,
Bpemsi, 00beM palboThI.

Haxonute 3HadeHne QyHKIMU 110 3HAYCHUIO €€ apTyMEHTA.
[TornMaTh rpaduvecKuii CocoO mp eACTaBICHHS U aHaln3a HH(OP MaIiH, U3BJICKATH
W UHTEpIpETUpoBaTh HHPOpPMAIMIO U3 TpaduKOB peaJbHBIX TPOIECCOB U
3aBUCUMOCTEMN.

[IpeaMeTHbIE p €3yIbTaThl 0CBOEHUS P OTPaMMBbl y4E€OHOT'0 Ky ca K KOHITY 00yUYeHUsI B
8 kiacce.

Yuciaa v BLIYHCTIECHUSA
Hcnonb30BaTh HAYAJIBHBIE P €ICTABJICHUS O MHOYKECTBE JECUCTBUTEIIbHBIX YMCEIT IS
Cp aBHEHUS, OKP YIJICHUS U BBIYUCIICHU, U300pakaTh IEUCTBUTEIbHBIC YUCIa TOUKAMA
Ha KOOp IMHATHOU P IMOM.
[IpuMeHsTh TOHATHE ap UPMETHIECKOTO KBAIPaTHOTO KOPHS, HAXOAUTh KBaJIpaTHbIC
KOPpHH, UCHIOJIB3YS MPU HEOOXOAMMOCTH KaJdbKYyJIATOpP, BBITIOJHITE TP c00pa3oBaHUsI
BBIP &)KCHUH, COJIEPKAIIUX KBAJIP ATHBIE KOP HU, UCIIOJIb3YSI CBOWCTBA KOPHEM.
Hcmonp30BaTh 3amicu OONBIINX K MAJTBIX YACEN ¢ TIOMOIIIBIO IECATUYHBIX AP 00€H 1
creneHeit ynciaa 10.

AJredpanyecKue BbIpasKeHHsI
[IpumeHsTh MOHATHE CTENCHH C IIETIBIM TT0Ka3aTeIeM, BBITIOIHATH MpeoOpa3oBaHUs
BBIP QXKCHHM, COJEPKAIUX CTETICHH C IIEJTBIM MTOKa3aTeNeM.
BoinonaHsaTh TOKJIECTBEHHBIC TIPe0OPa30BaHUsA palMOHAJIBHBIX BbIP AYKEHUIA
HA OCHOBE P aBWJI JACHCTBHIA Hal MHOTOUYJICHAMH U alre0p aundecKUMH 1P 00 MH.

PacknaapiBaTh KBaJp aTHBIN TP EXUJICH HA MHOKUTENH.

[IpuMeHATH npeoOpa3oBaHUs BBIPKECHUW IS PEIICHUS pPa3IudHBIX 3a71a4
13 MaTeMaTUKU, CMEKHBIX TP EAMETOB, U3 PEaTbHOM Mp aKTUKH.

YpaBHeHMs 1 HEPABEHCTBA
PewraTte nuHelHbIe, KBaAp aTHbIC yPABHEHUS U P ALIMOHAIIbHBIE YPaBHEHUS, CBOASLLIMECS
K HUM, CUCTEMBI JIByX YPaBHEHHM C IByMs IEP EMEHHBIMHU.
[Ip oBOAWTE Ip OCTENIINE UCCITEIOBAHUS yPABHEHNUI Y CUCTEM YP aBHEHHUM, B TOM YHUCIIE
C MPUMEHEHUEM I'papUUeCcKUX Ip e CTaBICHUN (yCTaHABINBAThb, UMEET JIU yp aBHEHUE
WU CHCTEMa YpaBHEHUH P ELIECHUs, €CIIM UMEET, TO CKOJIBKO, U IIp OUee).
[TepexoauTh OT c1OBECHOUW (POPMYJIHUPOBKH 3aJ]aUl K €€ aare0pandeckoi MoJenu ¢
IIOMOILIbIO COCTABJIEHUSI YPABHEHMS WU CHCTEMBI yPaBHEHHI, HHTEP IPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN PE3yJIbTAaT.
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[IpumeHsATh CBOWCTBA YHCIIOBBIX HEPABEHCTB Js CPaBHEHUWS, OLCHKH, pelaTh
JVHEIHBIC HEPaBEHCTBA C OJHOM MEePEMEHHON M X CHCTEMBI, J1aBaTh IrpadUyecKyro
WJUTFOCTP alIMF0 MHOKECTBA P CILIEHUN HEPaBEHCTBA, CUCTEMbI HEP ABEHCTB.

DyHKIUHU
[TonumaTh ¥ UCMNONB30BaTh (PYHKIMOHATBHBIE TOHATHS U S3BIK (TEpMUHBI,
CUMBOJIMYECKME OOO3HAau€HHUA), OMNPENEIATh 3HAYCHHE (PYHKIUM MO 3HAYCHHUIO
apTyMEHTa, OIpeNeaTh CBOMCTBA (QYyHKIIMH O ee rpaduKy.
CTp OUTb rpauKU dJIeMEHTap HbIX (YyHKUUN BUAA!
y =", y= x2, y= x3,y= v, y = |x|, onucsIBaTh cCBONCTBA YHCIOBON (DYHKIHH
X

o ee rpaduky.

[IpeaMeTHbIe p €3yIbTaThl 0CBOEHUS P OrPaMMBbl y4€OHOT0 Ky ca K KOHITYy 00yUYeHUsI B
9 kJacce.

Yuciaa 1 BIYHCTIEHUS
CpaBHUBATH U YNOP SIAOYUBATH P AIIMOHAIBHBIE U P PalMOHAJIbHBIC YUCIA.

BrinoHsATh ap udMeTH4IeCcKre ACHUCTBUS C pallMOHATIBLHBIMH YHCIIaMHU, COYETasl YCTHBIC
Y MUCbMEHHBIE TP UEMBI, BBITIOJIHATHh BBIYUCICHUS C UPPALMOHATIbHBIMU YHCIIAMM.
Haxonute 3HaueHus CTENEHEW C LENbIMU ITOKa3aTelsiIMA U KOPHEWU, BBIYMCIISATH
3HAYECHHS YMCIOBBIX BBIP a)KEHUM.
OKpyIJIsITh JEHCTBUTENIBHBIC YMCIIA, BBITIOJHATD P UKUAKY PE3YJIbTaTa BEIYMCIICHUM,
OLICHKY YHMCJIOBBIX BBIP AKCHHM.

YpaBHeHHS U HEPABEHCTBA

Pemate nuMHENWHBIE W KBaJpaTHbIC yPaBHEHWS, YPAaBHEHUS, CBOIAIIUECS K HHUM,
np ocTerIme 1po0HO-palOHAIbHbIE YD aBHEHHUS.
PemaTte cuctemsbl 1By X TMHEHHBIX YP ABHEHUM C ABYMsI IIEP EMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISICTCS IMHECHHBIM.
Pemath TekcTOBBIE 3ajauM anreOpanvyeckuM CnocoOOM C MOMOIIbIO COCTaBIIEHUS
YPaBHEHHUS WUJIU CUCTEMBI ABYX yPaBHEHUU C IBYMs I1€p EMEHHBIMU.
IIp oBOAUTE P OCTEUILIME UCCIIENOBAHNS YPABHEHUM U CUCTEM yPaBHEHUN, B TOM YUCIIE
C MPUMEHEHHEM T'papUUeCKUX Mp eACTaBICHUH (yCTaHABIUBATh, UMEET JIM Y aBHEHHE
WU CHCTEMa ypaBHEHUH P elLIeHUs, €ClIM UMEET, TO CKOJIbKO, U TIpoUee).
Pemate nuHeliHbIe HEpaBEHCTBA, KBaJIpaTHBIC HEpaBEHCTBA, M300pakaTh P ECIICHUEC
HEPABEHCTB HA YHUCIIOBOU NP IMOM, 3aIIUCHIBATH P ELIEHUE C IIOMOIIBI0 CUMBOJIOB.
Pemate cucrembl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh pelIEHHE CUCTEMbl HEPABEHCTB HA YKCIOBOU
IIP IMOM, 3aIIMCBIBAThH P ELIEHUE C TOMOIIBIO0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA P U P CLLIEHUH Pa3JIMYHBIX 3a/1a4.
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DyHKIUHU

Pacnio3naBatse (GyHKIMKM W3y4YeHHBIX BHAOB. I[loka3piBaTh CXeMaTUYECKU
pAacnoJio)keHne Ha KOOPAMHATHOW IIOCKOCTH rpadukoB GyHKIUMHA BHOa: Yy =
kx,

y = kx + b, y=_k, y=ax?+bx+c, y= x3, y= vx, y=|x| B 3aBucumoctu
X

OT 3HaYEHU KOA(PPUIUEHTOB, ONKUCHIBATh CBOMCTBA (PYHKIUI.

Ctpowurs U u300paxaTh CXE€MaTUYECKH TrpaduKkd KBaApaTUUYHBIX (PYyHKIU,
ONMCHIBATH CBOMCTBA KBaJpaTUUHBIX (DYHKIMI 110 UX T'paduKaMm.

PacnoznaBath KBaJpaTUUHYI0 QyHKUMIO 10 (opmyJie, IPUBOJUTh IPHUMEPbI
KBaJpaTUUYHbIX (DYHKLMIA U3 pealibHOM )KU3HU, (DU3UKU, TEOMETP UH.

YucioBbIe OCTEA0BATEIBHOCTH U IPOTPECCHH

Pacno3naBath apumMeTnyeckyro U reOMeTpUYECKYI0 MPOTPECCHH MPU Pa3HbIX
crnoco0ax 3a1aHusl.
BBINONHATH BBIYMCIEHHS C UCIOJBb30BaHUEM (POPMYJI N-TO WiICHA ap UPMETUUECKOMN U
re€OMETP UY4ECKOU P OT'P ECCUN, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4jieHbl OCIEA0BATEIbHOCTH TOUKAMU HA KOOP JUHATHON TJIOCKOCTH.
Pemate 3agaun, cBsI3aHHBIE C YMCIOBBIMU MOCIEAOBATENBHOCTMHU, B TOM YHUCIIE
3a71a41 U3 peajIbHON XKU3HU (C UCIIOIb30BAHUEM KaJIbKYJISTOPA, LIM(PPOBBIX TEXHOJIOTU).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumenoBanue pasznena (Komuuectro OcHoBHOE OCHOBHBIE BUJIBI IEATETLHOCTH 00yYatOIIUX Csl
(Temsl) Kypca 4acoB coJiepKaHue
Yucna v BEIYUCICHUS. 25 [TonsTHE CucreMaTH3UPOBATH M 000TralATh 3HAHUS
PanmonanesHbie uncna palMOHAIBHOTO YMC/Ia. | 00 OOBIKHOBEHHBIX U JCCATUYHBIX JIP 005X.
Apudmernueckue CpaBHUBATh U YHOPSIIOYUBATH APOOU, TIpeoOpa30BbIBas
TIEWCTBUS MpHY HEOOXOJUMOCTH JAECATUIHBIC TP 00N B OOBIKHOBEHHBIE,

C palMoOHAIbHBIMU
yucnamu. CpaBHEHHUE,
YO SIA0YMBAHNE

P alrMOHAIbHBIX YHCCII.

CreneHp

C HaTyp aJIbHbIM
MOKa3aTeIeM.
Penienne oCHOBHBIX
3aJ1a4 Ha JIp 00w,

TP OLICHTHI

W3 P €aJIbHOU

P AKTUKH.
[Ipu3naku nenumocty,
pas3ioKeHust

Ha MHOJKUTEIIH
HaTyp AJIbHBIX YU CE.
Peanbubie

0OBIKHOBEHHBIE B IECATUYHBIC, B YACTHOCTH B 0ECKOHEUHYIO
TECATUIHYIO AP 00b.

IIpuMeHaATHL pa3HooOpa3HbIe CIIOCOOBI U PHEMbI
BbIYMCJICHHUS 3HAYCHUI TPOOHBIX BbIPAKEHUH,
coJiepKamux 0OBIKHOBEHHBIE U JECATUIHBIE TP 00 U:
3aMEHSITh MPHU HEOOXOIUMOCTH JECATUIHYIO AP 00b
0OBIKHOBEHHOU U 0OBIKHOBEHHYIO IECATUIHOM, TP UBOIUTH
BBIp akeHue K hopme, HarboJiee y100HOM JJ151 BBIYKCIICHHH,
peoOpa30BBIBAThH AP OOHBIC BHIP AXKEHUS Ha YMHOXKEHHUE
U JICNICHNUE IECATUIHBIX Ip00el K NEUCTBUSAM C IEITBIMU
JUCIIaMHU.

IIpuBOAUTH YHCTOBBIE H OYKBEHHbIE MPUMEPBI CTCIICHH
C HaTypaJIbHBIM MOKa3aTeneM, OOBSICHSS 3HAUCHUS
OCHOBaHUS CTCTICHU U TTOKa3aTelsl CTSIICHH, HaXOJIUTh
3HAYEHUS CTereHel Buaa a” (a — mo0oe panroHaIbHOE
9HUCIIO, 7 — HATYPaJbHOE YHCIIO).

IToHMMAaTh CMBICIT 3aITUCH OOJIBIIIMX YUCEI C IIOMOIIBIO
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3aBUCUMOCTH. [ Ipsimas
u oOpaTHas
TP OTIOPLIMOHATIBHOCTH

JECSITHYHBIX Jp 00¢eii u cTeneneit uucna 10, mpuMeHsTh 1X

B peaJbHBIX CUTYaIUsX.

IIpumeHsATH P U3HAKU JEITUMOCTH, Pa3JI0KEHUS Ha
MHOYKUTENU HATYPaJbHBIX YUCEIL.

PemiaTh 3a1aum Ha 4acCTH, NP OLEHTHI, [P OTIOP LIUH,

Ha HaXO0XJeHUE ApoOu (ITPOIEHTA) OT BEIIUYUHBI U
BEJTUYHMHBI TI0 ee Ip oOu (Tp OTIeHTY ), Ap 00U (TP OIICHTA),
KOTOPBIM COCTABIISIET OJTHA BEJIMYMHA OT AP yTOW.
IIpuBoauThH, pa30UPaTh, OLEHUBATH P A3JIUYHBIC P CIICHMUS,
3aMKCU P EIIEHUI TEKCTOBBIX 3a]1a4.

Pacno3zHaBaTh M 00BACHATH, ONIMPASACh HA OMp €ACIECHUS,
P SIMO TIP OTTOP IIUOHAIBHBIE ¥ 0OPaTHO TP OMOP [IHOHATBHBIC
3aBUCUMOCTH MEXIY BEIWYMHAMU; NPUBOAUTH MPUMeEPbI
ATHX 3aBUCUMOCTEH U3 p €aJIbHOI'0 MUpa, U3 AP YTUX YUeOHBIX
1P €IMETOB.

PemaThb 1np akTUKO-OpUEHTUPOBAHHBIE 33141 Ha JIp 00U,

P OLIEHTHI, TP SIMYI0 U 0OpPATHYIO MPOMOPIHUOHATLHOCTH,

1P OTIOP LIUK

Anrebpandeckue
BBIP QXKCHHS

27

byxBenHbie

BBIP a)KEHUS.

ITep emennsle.
Jlonmyctumele
3HAYECHUS

1ep EMEHHBIX.
DopMyIJIbL.
[IpeoOpa3zoBanue

OBaaaers anreOpanyecKod Tep MUHOJIOTHEN U CHMBOJIMKOM,
NPUMEHSATH €€ B IIPOLIECCe OCBOECHUSI Y4eOHOr0 MaTepHaa.
Haxoauth 3HaueHus: 0yKBEHHBIX BBIP a)KEHUH P U 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIYUCICHUS 110 (POpMyIaM.
BoInoJHATH 11p €00pa30oBaHus ENOTO BbIPaXKEeHHUs

B MHOTOUYJICH P UBEJIEHUEM MOTI00HBIX CIaraeMbiX,
pPacKpbITHEM CKOOOK.

BbInoJIHATL YMHOKEHHUE OJTHOUJIEHA HA MHOTOYJIEH
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OyKBEHHBIX

BBIP a’)KCHUH,
PacKpBITHE CKOOOK
Y TIp UBEJICHUE

MOT00OHBIX CIIaraeMBbIX.

CBoiicTBa cTencHA
C HaTyp aJIbHbIM
MMOKa3aTEIEM.
MHOTOYJICHBI.
Crnoxenue,
BBIYHTAHHE,
YMHOKEHUE
MHOTOYJICHOB.
DopMyJIbl

COKp aIll€HHOT' O
YMHOKEHUS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOKHUTEIHN

Y MHOTOYJICHA Ha MHOTOYJICH, MPUMEHSATH (HOP MYJIbI
KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcyuecTBIAATH Pa3IOKEHUE MHOTOWICHOB HA MHOXKHUTETU
ITyTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHTEIS,

p UMEHEHUS (HOPMYJIBI PA3HOCTH KBaJIpaToB, (opMmy
COKPAaIlEHHOTO YMHOKCHHUS.

IIpuMeHsATSH I1p €00pa30BaHKE MHOTOYICHOB JJI5 P CIIICHUS
Pa3IMYHBIX 3a/1a4 U3 MAaTEMAaTHKH, CMEKHBIX TP €AMETOB,
U3 PEaJbHOU NP aKTUKH.

3HAKOMMTBLCS ¢ MICTOPHEl pPa3BUTHS MATEMATHKU

YpaBHEHUs U HEPABEHCTBA

20

YpaBHeHue, Ip aBwia
npeoOp azoBaHUs
ypaBHEHMUH,
PaBHOCWIBHOCTh
yPaBHEHHUM.
JIuneliHO€E yp aBHEHHE
C OJTHOM I€p EMEHHOM,

Pemrarb 1uHENHOE ypaBHEHUE C OJTHOM I1€p EMEHHOM,
NPHUMeEHsS MPaBUJIA [1€P €X01a OT UCXOIHOI'0 yPaBHEHUS

K PaBHOCUJIBHOMY €My OoJiee pOocToro BUJA.

IIpoBepATs, SBIISIETCA T KOHKP ETHOE YUCIIO KOPHEM
YpaBHEHUS.

IHopOupaTh mpuUMepHI AP YUCEI, SABISIOMIUXCS P CLICHUEM
JIMHEMHOTO yPaBHEHHUs C ABYMs IIEP EMEHHBIMU.
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p CLIEHUE JTMHENHBIX
ypaBHeHui. Pemenue
3aJ1a4 C MOMOUIbIO

yYp AaBHEHHU.

JluHenHoe yp aBHEHHE
C AByMsl

1ep EMEHHBIMU U €TI0
rpaduk. Cucrema aByx
JIMHENHBIX YPaBHEHUU
C AByMS

rep EMEHHBIMU

CTpouTh B KOOP IMHATHOM IJIOCKOCTH TpaduK JTMHEHHOTO
ypaBHEHUS C IBYMS I€P EMEHHBIMU; TI0JIB3Y SICh TP aUKOM,
NPUBOJIUTH MPUMeEPbI PEUICHUSI Y aBHEHUS.

HaxoauTth peuieHue CUCTEMBI IBYX IMHEWHBIX Y ABHEHUN
C IBYMsI TIEp EMEHHBIMH.

CocraBiasiTh U pemiaTb YpaBHEHUE WU CUCTEMY
YPaBHEHMI MO YCIOBUIO 33]1a41, THTEP IPETUP OBAThH

B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJYyYEHHbBIN
pe3yJibTat

Koopaunate! u rpaduxm.
OyHKIMN

24

Koop nunara Touku
Ha np AMou. Yucimoseie
1P OMEKY TKH.
Paccrosinue mexny
JIBYMSI TOUYKaAMU
KOOP JUHATHOM

Tp IMO.
[IpsimoyrosbHas
CUCTEMA KOOP IUHAT
Ha MIOCKOCTH.
[Tpumepsl rpadukoB,
3aJIaHHBIX
dbopmynamu.
Urenue rpadukoB

MN300pakaTh HA KOOPJUHATHOM MPSIMOU TOUKH,
COOTBETCTBYIOILIHE 3aJJaHHBIM KOOP IMHATAM, Jy4H, OTP €3KH,|
WHTEp BaJIbl; 3aMHUCHIBATh X Ha aireOpandecKoM si3bIKe.
OTMeuyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU

110 3aJIaHHBIM KOO IMHATAM; CTP OUTh T'p ahUKH HECTOKHBIX
3aBHCUMOCTEN, 3aIaHHBIX (POpMyIaMH, B TOM YHCIIE

C IOMOIIBIO MU(P OBBIX JTA00PaTOP .

IIpuMeHATH, M3y4YaTh NPeUMYIeCTBA,
HHTEPNPETHPOBATH rpaPUUECKuii CITIOCO0 TP €CTABICHUS
¥ aHaJIM3a pa3HooO0pa3HOU KU3HEHHOW MH(POp MaIun.
OcBauBaTh MOHATHE PYHKITUH, OBJIaICBAThH
(GyHKIMOHATBHON TEp MUHOJIOTHEH.

Pacno3naBaTh nuHEHHYIO QyHKIMIO ¥ = kx + b,
ONUCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYECHUMN
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pCabHBIX
3aBUCHUMOCTEM.
[TonsiTHe GyHKIUN.
I'paduk GpysKIHH.
CaoiicTBa (hyHKIIHIA.
Jluneitnast GyHKIMS.

ko3 durueHToB k u b.

Ctpoutb rpaduxku nuaeriHon GyHkmu, QyHKIUR y = | x|.
Hcnoab3oBaTh HU(POBHIE pecypcehl s TOCTP OCHUS
rpadukoB QPyHKIINN 1 U3yYEHUS UX CBOMCTB.

IIpuBOAUTHL NPUMEPbI IMHEUHBIX 3aBUCUMOCTEN

B PEaTbHBIX MPOIIECCaxX U SIBICHUSIX

[Toctp oenue rpaduka
JTMHENHOWN (YyHKITUH.
I'padux pynkuun
y =lx|
[ToBTOp eHue u 0000IICHNE 6 [ToBTOpEHUE Bbi0upaTh, IPUMEHATH OLIEHUBATH CIL0CO0bI CP ABHECHUS
OCHOBHBIX ITOHATUN 4uCcesl, BBIYNUCICHHM, P eo0pa30BaHU BbIp aKEHUM,
1 METOJ0B Kypca pELIeHUs ypaBHEHUM.
7 xnacca, 00001menre | OcyuecTBIAATH CAMOKOHTPOJIb BHITOITHIEMbIX JTCHCTBHIA
3HAHHUU Y CaMOTIP OBEPKY pe3yJbTaTa BIYUCICHUN,
npeoOpa3zoBaHUi, MOCTP OCHUM.
Pemrate 3aga4M 13 peajbHON )KU3HU, NIPUMEHATH
MaTeMaTHYeCKUe 3HAHUSA IS pEUIeHUs 3a1a4 U3 Ip yTux
IIP €IMETOB.
Pemrate TeKcTOBBIC 32a/1a4H, CPABHUBAThH, BHIOUPATH
CIoco0bI pelieHus 3a1a4u
OBLIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME

56



OenepanpHas pabouas mporpamma | Marematuka. 5—9 kmaccel (0a30BbIii yPOBEHB)

8 KJIACC
HaumenoBanue paznena |Konnuectsd OcHoBHOE OcHOBHBIE BUJIbI JESATETBHOCTH 00YYaIOIIUX CS
(Tembl) Kypca 4acoB COJIEp )KaHUE

Yucna v BEIYHCITIEHHS. 15 KBaapaTHsIii KOpeHb @opmyaHpPOBaThH ONpeaeeHne KBAJPAaTHOTO KOPHSI

KBanpaTHbie KOpHU u3 yncna. [lousitue U3 YucIiia, ap upMeTHIecKOTO KBaJpaTHOTO KOPHSI.
00 nppalyoHaJIbHOM IpuMeHSITH OTep alMI0 U3BJICUCHUS KBaIPATHOTO KOP HSI
yucie. JleciTuuHble U3 YKcia, HCMO0Jb3Y sl IPU HEOOX OMMOCTH KAJIbKYJISATOP.
P UOTMKEHUS OueHuBAaTH KBaJpaTHBIC KOPHU MEIBIMH YUCIAMU U
Up P aMOHAIBHBIX JECATUIHBIMH JIP OOSIMH.
qHCell. CpaBHHMBATDH U YNIOPSA0YMBATDH PalMOHATIbHBIC
JlelicTBUTEIbHBIC Y U pallMOHAJILHBIE YUCIIA, 3aTTUCAHHBIE C TOMOIIIO
yucia. CpaBHeHUe KBaJIpATHBIX KOP HEM.
JEHUCTBUTENbHBIX HccaenoBaTh ypaBHEHUE X> = @, HAXOJUTh TOYHBIC
quCell. Y Ip MOJIMKEHHbIE KOpHU nipu a > 0.
YpaBHEHHE BHIA HccienoBath cBOMCTBA KBAaJAPATHBIX KOPHEH, TP OBOAS
x> = a. YHICIIOBBIE DKCIEP UMEHTHI C UCTIOIB30BAHUEM KAJIBKYJISTOpa
CaoiicTBa (koMmIIbIOTEpP Q).
ap uPMETUIECKHX Jloka3pIBaTh CBOICTBA apUPMETHUECKUX KBAJIPaTHBIX
KBa/Ip aTHBIX KOPHEM. KO HEH; P UMEHATD UX JJIs [P €00pa3oBaHus BbIP aXKEHUH.
[TpeobpazoBanue BbInoHATH NP eo0pa30BaHUA BHIPAKSHUN, COJIEPIKAIINX
YUCIIOBBIX KBa/Ip ATHBIE KOP HH.
BBIP aKEHUI, Bbipa:kaTh nepemMeHHbIe U3 TEOMETP NUECKUX U (PU3UIECKUX
coJepKalnx dbopmy.

KBaJ[paTHbIE KOPHU

BbIYuCISTh 3HAYEHHMS BBIP AXKCHUM, COAEP KAIINX
KBa/JIp aTHbIE KOPHU, UCIIOJIb3Ys P U HEOOXOIMMOCTH
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KaJIbKYJISATOP.
Hcnosib30BaTh B X0€ peIICHUS 3a7a4 AJIEMEHTAp HbIE

P €7ICTaBIICHUS, CBSI3aHHBIC C TIP UOJMKEHHBIMU 3HAYCHUSIMHU
BEJTUYHH.

3HAKOMMTBLCSI C MCTOPHeEN pa3BUTHS MAaTEMAaTHUKU

Yucma v BEIYUCIIEHUS.

CreneHn ¢ HeabIM

DopMyJIHPOBATH ONPeEAeJeHUE CTCIIEHU C LIEJIBIM

CreneHsb C 1eNbIM MOKA3aTENEM. MOKA3aTENEM.
MOKA3aTEeNEM CranpapTHas 3anvch IIpeacTraBasATh 3aMUCH OOBIINX U MAJIBIX YUCET
qucna. B CTaH/IaP THOM BHJIE.
Pa3zmepbl 00bEKTOB CpaBHMBATB UNCIIa U BEITUYUHBI, 3aITUCAHHBIE
OKp Y’Karolero Mupa C UCMOJIb30BaHUEM cTeneHu 10.
(OT ByIEeMEHTap HbIX Hcnonb30BaTh 3a1MCh YHCEN B CTAHIAPTHOM BHIE
YacCTULL JUJ151 BBIP @XKEHUSI pa3MepOB 00bEKTOB, JJTUTEIbHOCTH
110 KOCMUYECKHUX P OLIECCOB B OKP YKAOIIEM MHpE.
00BEKTOB), DopMyIMpOBaThH, 3aNIMCLIBATH B CHMBOJIMYECKO# hopMme
JUIATENBHOCTD Y MWJTIOCTPMPOBATH IPUMEPaMU CBOKCTBA CTENIEHU
TP OLIECCOB C LEJIBIM NTOKA3ATENEM.
B OKpy»KaromieMm mupe. | [lpuMeHsATH cBOMiCTBA CTENEHU 1715 1p eo0pa30BaHUs
CaolicTBa cTeneHn BBIP a’KEHUH, COAEPKAILMX CTENEHH C LIENBIM MOKA3aTENEM.
C LEJIBIM NIOKa3aTelneM | BBINOJIHATH JefiCTBUS C YUCIAMU, 3aIIMCAHHBIMU
B CTaHJIApTHOM BH/JI€ (YMHOXEHHE, 1€JIEHUE, BO3BEICHUE
B CTECIICHbD)
AunreOp anueckue KBanparnsnii Pacno3HaBaTh KBaJpaTHBIN TP EXUJIEH,
BbIp aykeHuA. KBagpaTHeii TP EXUJICH. YCTaHaBJINUBATh BO3MOKHOCTB €0 Pa3JI0KEHUA
TP EXUJICH Pa3znoxenue HA MHOKUTEJIH.
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KBaJIpaTHOTO

Tp EXYJICHA
Ha MHOXUTEIIN

PaCKJ]a}]bIBaTb Ha MHOKHUTC/IN KBaI[paTHBIﬁ TPCXUJICH
C HCOTPpMIATCIbHBIM JUCKP MMHUHAHTOM

Anrebpandeckue
BBIP a)KCHUS.
Anrebpandeckast 1po0Ob

15

Anrebpandeckas
JIpOOb.
JlommycTumble
3HAYEHUS

rep EMEHHBIX,
BXO/JISAIIHNX

B aJITeOp andecKue
BBIP A)KCHHS.
OCHOBHO€ CBOMCTBO
anre0panyecKkou
npoou. CokparieHue
TpoOei.
Crnoxenue,
BBEIYUTAHUE,
YMHOYKCHHIE

U JICTICHHE
anreOpandecKux
poOei.
IIpeoOpa3oBaHue
BBIp &)KECHUH,
CoJiep JKaIuX
anreOpanvyecKue
Ipoou

3anucpIBaTh anreOpanuecKkue BhIp aKeHUS.

Haxoauth 0651acTh Onp eiesieHus p alliOHAIBLHOTO

BBIP AXKCHHUS.

BbINOJIHATBL YHUCIOBBIE TIOJICTAHOBKY U BHIYHCJISITH
3Ha4YEHHE JIp 001, B TOM YHCIIE C TOMOIIBIO KaJIbKyIATOpAa.
@®opMyJaupPoOBaTHL OCHOBHOE CBOMCTBO aIredp andecKon
IpOoOu U MPUMEHSITh €ro JUIS TP eoOpa3oBaHUS Jp0OCH.
BbINoJIHATH AelcTBUSI ¢ alreOp andecKUMHU JIp 00SIMHU.
IIpuMeHATHL NP eoOpa30BaHM sl BHIP AXKCHUIA JJIS P SIICHUS
3ajad.

Breipaxkath nepemMennbie u3 Gopmy (puU3nUeCcKux,
TCOMETP MICCKHX, OTTUCHIBAIONINUX OBITOBBIC CUTYaIIHH)
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YpaBHEHUs U HEP ABEHCTBA. 15 KBagpartHoe Pacno3znaBaTh KBaJpaTHbIE yPaBHEHHUS.

KBanpartHsie ypaBHEHHS ypasHenue. Henonnnoe | 3ammcbIBaTh (hopMyJTy KOpHEH KBaApaTHOTO YpaBHECHUS,
KBaJIpaTHOE pelaTh KBaJApaTHble yPaBHEHHS — [IOJTHBIE M HETIOJIHbIE.
ypaBHeHue. Dopmyna | IIpoBoauTh mpocTeiine HCCAeTOBAHUA KBaIp aTHBIX
KOPHEW KBaJIp ATHOTO yp aBHEHUU.
ypaBHeHus. Teopema Pemiates ypaBHeHHUs, CBOISIINECS K KBAJP ATHBIM,

Buera. C TOMOIIBIO TIp e00Op a30BaHUI U 3aMEHOM ITep EMEHHOM.
Pemrenue yp aBHeHMI, Ha0uar01aTh 1 aHAJIU3MPOBATH CBSI3b MEXK]1Y KOP HIMU
CBOJISIIIUX CSI U K03 duImeHTaMu KBaJapaTHOTO ypaBHEHUS.

K KBaJIp AaTHBIM. ®opmyaupoBaTh TeopeMy Buera, a Takke o6paTHyIO -
[Ipocreitmue 1poOHO- | TEOpEMY, IPUMEHATH OTH TEOP EMBI IS P €LIEHUA 3a1aY.
palMOHAJIbHbBIC PemaTh TeKCTOBBIE 3a/1a4M aJreOp aNuecKUM CII0COO0M:
ypaBHEHUSI. P €XOJIUTH OT CJIOBECHOM (POPMYJIHPOBKH YCIOBHS 3a1a4n
Perienne TekcToBBIX K anre0p andecKoi MOJIEIIH Iy TEM COCTaBJICHUS Y aBHCHUS
3aJlay C MOMOIIbIO peuaTh COCTaBICHHOE YPaBHEHUE; UHTEP TP ETUP OBATh
KBaJpaTHBIX pe3yJibTar.

YpaBHEHUM 3HAKOMMTBLCS ¢ MCTOPHEl pa3BUTHS aJITeOp b

YpaBHEHUs 1 HEP ABEHCTBA. 13 JIuneiiHoe ypaBHeHue | Pacmo3HaBaTh JIMHCHHBIC ypaBHEHUS C ABYMS

Cucrembl ypaBHEHUM C AByMS 1ep EMEHHBIMH.

I1I€p EMEHHBIMHU, €0
rpaduK, IpHUMep bl
pelIeHns ypaBHEHUN
B LICJIBIX YUCTIAX.
Pemenue cucrem nByx
JIMHEUHBIX yPaBHEHUN
C AByMs

Ctpoutb rpaduku TUHEHHBIX YpaBHEHUI, B TOM YHUCIIE
HUCI0JIb3Ys HU(pPOBbIE peCypPChl.

PasnuuaTth napanienbHbIe U MEp ECEKAIOIIUECS TP IMbIE
10 UX yPaBHEHUSIM.

Pemiath cucTeMBI IBYX JIMHEUHBIX YPaBHEHHUM C IBYMS

II€p EMEHHBIMU I0ICTAHOBKOM U CIIOKECHUEM.
Pemrath np ocreiime cucreMsl, B KOTOPbIX OJHO
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TI€p EMEHHBIMH.
[IpumepsI p enieHus
CHCTEM HEJIMHEHWHBIX
yp aBHEHUU

C AByMs

1iep EMCHHBIMH.
I'paduueckas

WHTEp ITp €TaLMs
ypaBHEHUS

C AByMs

Iep EMEHHBIMU

W CUCTEM JIMHEUHBIX
YPaBHEHUM C TBYMS
1iep EMEHHBIMH.
Pemienune TekCTOBBIX
3a/lay C MOMOIIbIO
CUCTEM ypPaBHEHUU

Y3 YPAaBHECHUH HE ABIISICTCA JTUHEHHBIM.

IIpuBoaUTHL rpaduYeCKyI0 HHTEPIIPETAHUIO P CHICHUS
YPaBHEHMUS C IBYMsI IEP EMEHHBIMH M CUCTEM Y aBHEHUI

C ABYMsI TIEp EMEHHBIMH.

PemaTth TeKcTOBBIE 3a/1a4H AJIT€OPaUIECKIM CIIOCOO0OM

YpaBHEHHUsI U HEP ABEHCTBA.
HepasencrBa

12

Yucnosblie
HEpPaBEHCTBA U UX
CBOJMCTBA.

HepagenctBo ¢ oqHOM

I1€p EMEHHOM.
JIunelinbie
HEpPaBEHCTBA C OJHOU
Iep EMEHHOM U UX
pemienne. CUCTEMBI

@opMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEP ABEHCTB,
WTIOCTP UPOBATh UX HA KOOPJAWHATHOM P AIMOM, J0KAa3bIBATH
anredop anvyecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/]ad4.
PemiaTe JIMHEHBIE HEPABEHCTBA C OJTHOU IIEp EMEHHOM,
n300pa)kaTh pelIeHNE HEP aBEHCTBA HA YMCIOBOM I IMOIA.
PemaTth crucTeMbl JIMHEMHBIX HEPaBEHCTB, U300p aXKaTh
pELIEHUE CUCTEMBI HEPABEHCTB HA YMCIOBOW NP AMOM
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JINHEWHBIX HEP ABECHCTB
C OJTHOM TEp EMEHHOM
U WX pElICHUE.
N300paxenue

p CLICHUS JIMHEUHOTO
HEpPaBEHCTBA U UX
CHCTEM HA YMCIOBOU
p AIMOM

QyHKIUU.
OCHOBHBIE TOHATHS

[Tonartue pyHKUMM.
OO6nacte onpenenenus
Y MHO>KECTBO
3Ha4YeHUHN QyHKIHIH.
Cnoco0bl 3aaanus
byHKIMIA.

I'paduk pynkuun.
CaoiicTBa (hyHKLINY,
UX 0TOOpa)keHue

Ha rpaduke

Hcnosb30BaTh PyHKIMOHATBHY IO TEPMUHOJIOTHIO

U CUMBOJIHKY.

Borunciaars 3HadeHus1 QyHKIMM, 3aJaHHBIX

dbopmynamu (mpu HEOOXOTUMOCTH UCTIOJIB30BATh
KaJIbKYJISATOP ); COCTABJIATH TA0JIMIbI 3HAYEHU

byHKIHH.

CTpouth no Toukam rpapuku QyHKIUi.

OnuceiBaTh cBOMicTBA (YyHKIIMU HA OCHOBE €€
rpauUeCcKOro Mp e1CTaBICHHUS.

Hcnosb30BaTh GyHKIMOHAIBHY IO TEPMUHOJIOTHIO

U CUMBOJIHKY.

HccnenoBath npumep bl rpaduKoB, OTP AXKAIOLIUX P eajbHbIE
NP OLIECCHI U SABJICHMUS.

IIpuBoaAUTH NpUMeEPHI NP OILECCOB U SIBJIECHUH C 3aJaHHBIMU
CBOWCTBAMU.

Hcnosib30BaTh KOMIIBIOTEPHBbIE POTrPAMMBI

LTSl TIOCTP OeHUsA Tpa(UKOB HyHKIUI U U3yUEHUs

UX CBOWCTB
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O yHKIUN.
UwncnoBsie GyHKINHA

UYrenune u nocTp oeHue
rpaduKoB QyHKIUI.
[Ipumepsl rpadukoB
dyHKuM,

OTp aXKaKOIIUX
peabHbIE TP OLIECCHI.
DOyHKIWH,
OTMCHIBAIOLINE
MpsSIMYI0 U 00paTHYO
P OTIOP IUOHATbHbIE
3aBUCUMOCTH, HX
rpaduKu.

I'padux hynkumn

y = X

DOyHKIMHU

y=x,y =x,
y=vx p=|x|;
rpaduueckoe
pElIeHUE Yp aBHEHHI
Y CUCTEM YD aBHEHUU

HaxoauTs ¢ noMo1bio rpadpuka QyHKIIUN 3HAYECHUE OTHOM
U3 pacCMaTPUBAEMBIX BEIWYMH 10 3HAYCHUIO JPYTOMU.

B HECnoxkHBIX ciydasx BbIPaKaTh (POPMYJI0H 3aBUCHMOCTD,
MEXAY BEITUYMHAMM.

OnucpIBaTh XapaKTeP U3MEHEHHSI OJTHOM BETMYHHBI

B 3aBUCUMOCTH OT U3MEHEHUS JIp yTOMl.

Pacno3HaBaTh BUbI H3y4aeMbIX (DyHKIIHA.

IHoka3bIBaTh CXeMAaTHY€ECKH IT0JI0KEHUE HA KOOP AUHATHOU
IUIOCKOCTU IpauKOB PYHKIUHN BUOA: Y = X2, ) = X3,

y =vVx, y = |xl.

Hcnonb3oBath PyHKUMOHAJIBHO-TPAQHUUYECKHUE

NP eACTABJIECHUS JIJIs p CLICHUS U UCCIIENOBAHNS P aBHEHUN

Y CUCTEM Yp aBHEHUH.

IIpumensaTsb ungpoBbIe pecypcshl 15 IOCTP OCHUS
rpaduKoB QyHKIHIA

[ToBTOp €HMe u 000O0ImICHHE

[ToBTOp€HUE
OCHOBHBIX ITIOHSITUN
Y METOJIOB KypCOB
7 n 8 xj1accos,
0000111eH1E 3HAHNIA

BpiOupaTh, NPUMEHATH, OLIEHUBATH CMOCOOBI CpaBHECHUS
Yucell, BBIYUCIICHUM, P €00p a30BaHUM BIP aKEHUH, P CIICHUS
YPaBHEHHUM.

OcymecTBasITh CAMOKOHTPOJIb BBITOJIHAEMbBIX JEHCTBUAN

¥ CaMOTIPOBEPKY pe3yJibTaTa BEIYUCICHUH, TP e0Opa30BaHUM,
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MIOCTP OCHUH.

PemiaTh 3ag1a4u U3 peajibHOM KU3HHU, IPUMEHATH
MaTeMaTUYECKUE 3HAHUS [Tl PEIICHHS 3a/1a4 U3 JIp yIUX
P €IMETOB.

PemiaTh TekcTOBBIE 3a/1a4M, CPABHUBATH, BLIOMPATh
CIOCoO0BbI pElIeHUs 3a1a4u

OBLIEE KOJIMYECTBO
YACOBIIOITPOI PAMME

102
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9 KUIIACC
HaumenoBanue paznena |Konuuectso OcHoBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00y YaOIINX CS
(Temsl) Kypca 4acoB coJiep )KaHue
Yucna u BBIYUCTICHUS. 9 PanuonanwHbie unicna, | Pa3BuBaTBH MpeacTaBjeHHus O YHCIaX: OT MHOKECTBA
JleiicTBUTENbHBIE YUCIIa UppaloHaJbHbIC HATypaJIbHBIX YHCEJ 10 MHOXKECTBA JICUCTBUTEIbHBIX YHCE.

YHClia, KOHCYHEIC

1 OCCKOHCYHEIC
JECSITUYHBIE P OOH.
MHOXeCTBO
JICHCTBUTEIILHBIX
YHCell;
JICHCTBUTEIILHBIC
YyHclIa Kak
OECKOHCUYHBIC
JECSITUYHBIE P OOH.
B3anmHO 01HO3HAYHOE
COOTBETCTBUE MEXKIY
MHOKE€CTBOM
JICHCTBUTEIILHBIX
YHCell 1 MHOXKECTBOM
TOYEK KOOP IUHATHOMU
IIP IMOM.

CpaBHeHue
JICHCTBUTEIIBHBIX YMCEII,
apudpmMeTHIecKue

O3HAKOMUTBCH C BO3MOKHOCTBIO TP €ACTABIICHHUS
JIEUCTBUTENBLHOTO YHCIa KaK OECKOHEYHOMU JEeCATUUHOU
IpoOU, MPUMEHSTH JECATUIHBIC TP HOTKEHUS
PalMOHAIIBHBIX U UPPAUMOHATBHBIX YHCEIN.
MN300pakaTh IEHCTBUTENBHBIC YACTA TOUKAMU

KOOP IMHATHOM TP SIMOH.

3anncbiBaTh, CPABHMBATH M YIIOPAI0YMBATH
JEUCTBUTEIIbHBIC YUCIIA.

BbInoJiHATB, cCOUeTast yCTHBIE U MNCbMEHHBIE NP HEMBI,
apudmMeTnvecKue JeMCTBU C PalMOHAJIbHBIMHA YHCIIAMY;
HAXOAUTH 3HAYCHUS CTEIICHEH C LEIIBIMU NTOKA3ATENSIMU
Y KOpHEW; BBIYUCJIATH 3HAYEHUS YUCIIOBBIX BBIP AXKECHUMN.
IHosyunTs npeacraBjieHue O 3HAYNMOCTH
JEUCTBUTENBHBIX YHACEN B P AKTUYECKON AEATEIbHOCTH
YeInoBeKa.

AHaJIM3MPOBATH U 1€J1aTh BBIBOJAbI O TOYHOCTU

TP KOJKEHUS TEUCTBUTEIHHOTO YHUCIIA P U P CIICHUN
3ajad.

OKpyrJsTh JEHCTBUTEIBHBIC YUCIIA, BHIIOJIHATH
NPUKHUAKY pe3yJIbTaTa BBIYUCICHUN, OLEHKY 3HaYCHUN
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NEeNCTBUS

C ICUCTBUTEIHLHBIMU
YHUCIIAMH.
[TpubnmxeHHOE
3Ha4YCHUE BEJINYMHEI,
TOYHOCTH

P HOJTVDKCHHS.

OKp yriaeHue 4ucel.
IIpuknaka u oneHka

YUCIIOBBIX BBIP AKCHUI.
3HAKOMUTBLCS C HCTOPUEH pa3BUTHUI MAaTEMATUKU

pe3yJIbTaToOB
BBIYUCIICHUU
YpaBHEHU U HEP ABEHCTBA. 14 JIuneiiHoe ypaBHeHue. | OcBamBaTh, 3alIOMUHATH U IPUMEHATH rpauuecKkue
YpaBHeHUs C OOHOU Pemenne ypaBHenui, METOABI IIPU PELICHNN YPaBHEHUM, HEPABEHCTB U UX
[Iep EMEHHOU CBOISILIUAX CA CUCTEM.
K JINHEUHBIM. Pacno3naBaTth 1enbie U Ip OOHBIE Yp aBHECHUS.
KBanpatHoe Pemrate 1MHeiiHbIC U KBaJIpaTHbIE YPABHEHUS,
ypaBHeHue. Pemienne ypaBHEHUS, CBOASIIIUECS K HUM, TP OCTEUIIHE AP OOHO-
ypaBHEHUH, palMOHAIBHBIC YD aBHECHMUS.
CBOJSAILIMXCS IIpennaraTh BO3MOKHBIE CIOCOOBI P EIIEHUS TEKCTOBBIX
K KBaJp aTHBIM. 3aJ1a4, 00CyKAaTh UX U peliaTh TEKCTOBbIC 3a/1a4n
bukBanparubie pa3HbBIMH CIIOCOOAMHU.
YPaBHEHUS. 3HAKOMMTBLCS C HCTOPHMEN pa3BUTUS MATEMATHKU
IIpumepsl perienys
yYp aBHEHUM TPEThEN

Y YETBEPTOU CTEIIEHEN
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pa3yIoKEHUEM
HA MHOKHTEIH.
Pemenne np 06HO-
panroOHaJIbHbBIX

YP aBHEHHUM.

Penrenne TekcToBBIX
3ajJ1a4 aJreOpanyeckum
METOJI0M

YpaBHECHUS U HEP ABEHCTBA.
Cucrembl ypaBHEHUM

14

YpaBHEHUE C ABYMS
II€p EMEHHBIMU U €TO
rpaduk.

Cucrema n1Byx
JIMHEVHBIX yP aBHEHUN
C IBYyMS

1ep EMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JBYX
YPpaBHEHUM, OJHO

13 KOTOP bIX JIMHEWHOE,
a Ipyroe — BTOp oM
CTETICHHU.
['paduueckas

WHTEP Ip €TALHS
CUCTEMBI Yp aBHECHUN

C JBY M [1€p EMEHHBIMM.
Pemienne TeKCTOBBIX

OcBauBaTh M MPUMEHSITH [P UEMBI P CIICHUS CUCTEMBI
IBYX JIMHEHHBIX ypaBHEHUH C IBYMsI TIep eMEHHBIMHU

Y CUCTEMBI JIBYX Yy aBHEHHIA, B KOTOPBIX OJTHO YPaBHEHHE
HE SIBJISICTCS JIMHEHHBIM.

HUcnoan3oBath QyHKIIMOHATBHO-TP aUIECKIE

TP €ZICTABJICHUS TS PellleH sl U MCCJIeI0BAHUSA YD aBHCHUM
Y CHCTEM.

AHAJN3UPOBATh TEKCTHI 32724, peliaTh UX
anredpanyeckuM CriocoOOM: MePexXoauTh OT CIOBECHOU
(bopMy TP OBKH yCIIOBHSA 33a9H K a1Te0p andeckoi MOIenu
ITyTEM COCTaBJICHUS CUCTEMBI ypaBHEHUH; pelaTh
COCTaBJICHHYIO CHCTEMY Yp aBHCHHIA, HHTEPNPETHPOBATH
pe3yJIbTaT.

3HAKOMUTBLCSI C HCTOPUEH pa3BUTHI MAaTEMaTUKU
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3aJ71a4 anreOpandecKuM
crnocooom

YpaBHEHHUSI U HEP ABEHCTBA. 16 Yucnoseie YuraTth, 3aIUCHIBATDH, IOHMMATH, HHTEPIIPETUPOBATH
HepasencrBa HEPABEHCTBA U UX HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY U TEP MUHOJIOTHIO.
CBOMCTBA. BpinoaHaTh 1peoOpa3zoBaHusi HEP ABEHCTB, MCMOJb30BATH
JIuHelinbie TU1s1 TIpeoOpa30BaHMs CBOMCTBA YUCIOBBIX HEPaBEHCTB.
HEPaBEHCTBA Pacno3HaBaTh JTMHEWHBIEC U KBAJP ATHBIC HEP ABEHCTBA.
C OJTHOU TI€p EMEHHOU PemiaTh TUHEHHBIE HEPABEHCTBA, CUCTEMBI JIMHEWMHBIX
U VX D EIICHUE. HEPaBEHCTB, CUCTEMbI HEP ABEHCTB, BKIFOYAOIINX
Cucrembl JIMHEHHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJTHOM IOy YEHHBIE P CLICHUS.
IIep EMEHHOM U UX MN300paxaTh pelieHrue HEpaBEHCTBA U CUCTEMbI HEP ABEHCTB
pEILICHHE. Ha YMCIIOBOM IP IMOM, 3alMCHIBATH P EUICHUE C TOMOLIBIO
KBanpartnsie CHUMBOJIOB.
HEPABEHCTBA U UX PemaTh xBazp aTHbIE HEp ABEHCTBA, UCIIOJIb3Y S
pelieHue. rpaduyecKue mp eaCTaBICHUS.
['paduueckas OcBauBaTh M NIPUMEHATH HEP ABEHCTBA TP U P CLLICHUU
VHTEP [P ETALIHS pa3JIWYHBIX 3a]1a4, B TOM YHCIIE P AKTHUKO-
HEPABEHCTB U CUCTEM OPUEHTUP OBAHHBIX
HEPABEHCTB C JIBYMS
1ep EMEHHBIMU
OyHKIMU 16 KBagparnunas Pacno3HaBaTh BUIbI U3y4aeMbIX (yHKUIUH;

byHKuus, ee rpaduk

u cBoiicTBa. [Tapabona,
KOOP IMHATHI BEPLIMHBI
napaboJIbl, OCh

WL CTPUPOBATH CXEeMATHYECKH, 00bACHATH
pacrnoJiokeHre Ha KOOP AMHATHOM TTOCKOCTH TP aUKOB

k
bynkumii Buna: y = kx,y = kx + b,y =— ,y = X2,
X
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CUMMETP MU Iap a0 OJIbL.
['paduxu dyHKIMI:
y = kx,
y = ke + b,

_k
Y = —>

X

y =X,
y =X
y =vVx,
y = x|

y =x3,y =vx, y = |x| B 3aBUCUMOCTH OT 3HAYCHHII
KO3(UIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3HaBaTh KBaJIpaTHIHYIO (PYHKIIHIO IO GOpMYyIIE.
IIpuBoAUTH PUMEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peabHOU XKU3HH, (PU3UKHU, TEOMETP M.

BoisiBasAThL 1 0000111aTh 0COOCHHOCTH Tpaduka
KBaJpaTUUHOU PyHKIMK y = ax*> + bx + c.

Ctpoutsb u M300paxaTh cxeMaTHYeCKH I'papuKu
KBaJpaTHYHBIX (YHKIIMH, 3a1aHHBIX (JOPMYyJIaMHU BHIA
y=ax*,y =ax* + q,y = alx + p)’,y = ax*> + bx + c.
AHAJIM3UPOBATH U MPUMEHSATH CBOWCTBA M3YyUYEHHBIX
GYHKIMIA 7151 UX TIOCTP OCHUSI, B TOM YHUCIIE€ C TIOMOIIHIO

u(pOBBIX pECYpPCOB

YucioBblie
MOCJIEI0BATEILHOCTH

15

[TonsiTHE YMCIOBOM
MOCIIETOBATENbHOCTH.
3ananue
MOCIIeI0BATENIbHOCTH
PEKYppEHTHOU
bopmynon

1 GOPMYJIOH 1-TO
YJIeHa.
Apudmernueckas

¥ TeOMETp MU ecKast

P OTP €CCHUH.
DOopMyJIbl #-T'0 YJIEHA
apupMeTHIECKOU

OcBauBaTh U MPUMEHSITh UHICKCHbIC 0003HAYCHWSI,
CTPOMTDH pPeueBble BbICKA3bIBAHMS C HCIIOJIb30BAHHEM
TEp MHHOJIOTHH, CBI3aHHOM C TIOHITHEM
MOCIIEI0BATEILHOCTH.

AHaau3upoBaTh GOpMYITy 7-TO YJieHA
MOCIICOBATENIBHOCTH WITH PEKYP P CHTHYO (OpMYITy

U BBIYHCJISITH WICHBI TIOCTIEI0BATEILHOCTEH, 3aIaHHBIX
TUMHU (HOpMyIaMHu.

YcraHaBAMBATH 3aKOHOMEPHOCTD B ITOCTP OCHUH
MOCIICIOBATENIBHOCTH, €CJTU BBITIUCAHBI TTEP BBIE HECKOJIBKO
€€ YICHOB.

Pacno3naBaTh ap uMETHUECKYIO H TEOMETP MIECKY O
NP OT'P €CCUU TP U PA3HBIX CIIOCO0ax 3aIaHus.
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Y TEOMETP NUECKOU

TP OTPECCHUM, CYy MMBI
MEPBBIX 7 YJIEHOB.
N300pakeHune 4IeHOB
apu(METHIECKOU

Y T€OMETP NUECKOU

TP OTPECCUM TOUKAMU
Ha KOOPJAUHATHOU
MJIOCKOCTH.
JInHenHpIi

Y DKCIIOHEHIINAJIbHEIN
poOCT.

CI10>kHbI€ TP OLIEHTHI

PemaTtsb 3a1aun ¢ ucnosib30BaHueM (HoOpMyJl 1#-TO YieHa
apu(OMETHIECKOU U TEOMETP MIECKOM TIP OTP ECCHIA, CyMMBI
MIEPBBIX 7 YJICHOB.

MN300paxars 4ieHbI IOCIEI0BATEILHOCTH TOUKAMU

Ha KOOPAUHATHOM IIOCKOCTH.

PaccmaTpuBaTh NpUMeEPHI MPOLECCOB U SIBJICHUN

U3 p €ajbHOW KU3HU, WITIOCTP UPYIOIINE U3MEHEHHE

B ap M(METUYIECKOM IMP OTPECCHH, B TEOMETP HIESCKOM

P OTP ECCUU; U300P aKaTh COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpadUIecKH.

Pemiate 3aga4m, CBSI3aHHBIE C YUCIIOBBIMHU
MOCIEA0BATENIBHOCTAMU, B TOM YHCIIE 3a/1a4U U3 PEATbHOU
KU3HU C UCTIOJIb30BAHUEM (P OBBIX TEXHOIOTHIMA

(71eKTp OHHBIX TA0HUIIL, TPAPUUIECKOTO KaJbKyJISITOpa U T.11. ).
PemaTh 3a7a4m Ha CIIOKHBIE TP OLIEHTHI, B TOM YHCJIE
3aJ1a9¥ U3 peaIbHOW MPaKTHKH (C UCTIOJIH30BaHUEM
KaJIbKYJISATOpA).

3HAKOMHUTBLCS C UCTOPUEN pa3BUTHS MaTEMATUKH

[ToBTOpeHME, 0600IICHNE,
cHUCTEMaTH3alMs 3HAHUHU

18

Yucna v BEIYUCICHUS
(3amuck, cpaBHEHUE,
JICUCTBUS

C IEUCTBUTEIHLHBIMU
YHCJIaMH, YHCJIOBAs
np siMasi; P OLEHTHI,
OTHOIIICHUS,

TP OTIOP LINH;

OnepupoBaTh NOHATHAMM: MHOXECTBO, IMOJIMHOXKECTBO,
omiepalyy HaJ MHOXKECTBaMU; HCMOJIb30BaTh I'paduueckoe
P €/ICTaBJIEHUE MHOXKECTB /ISl OMMCAHUS P eaTbHbIX

NP OLIECCOB U SIBJICHUH, IPU PEIICHUHU 3a]1a4u U3 JIpYyTux
y4€OHBIX TP EIMETOB.

AKTYaJIU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE

el CcTBHS, CBSI3aHHbIE ¢ YUCJIAMH: HATYpajlbHOE YHCIIO,
NP OCTOE U COCTABHOE YHUCIIA, AETUMOCTb HATy P AJIbHBIX
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OKp yTJICHHE,
p OJTMHKCHHE,

OIICHKA; P CIICHNE
TEKCTOBBIX 3a]1a4

YUCel, MPU3HAKKU IETUMOCTH, LIENO0€ YHUCIO0, MOAYJIb YUCIA,
OOBIKHOBEHHAS U JIECATUYHAS TP 00U, CTAHIap THBIN BUJ
qycia, ap ipMETHICCKUIN KBaJIp aTHBIA KOP €Hb.
BbInoIHATH AelCTBUS, CPABHUBATH U YIIOPAA0YUBATH

apupmeTnuecKkum qycia, MpeaCTaBIsATh YUCIa Ha KOOP AMHATHOM TP IMOH,
CIIocoOoM) OKPYIJISITh YHMCJIA; BHINOJIHATH NPUKUAKY M OLEHKY
pe3yJsibTaTa BBIUUCICHUN.
Pemate TekcToBble 3aga4M ap UGMETUIECKUM CIIOCOOOM.
Pemate npakTu4eckue 3a1a4u, coJiep Kaliue np OLEHTHI,
J0JIM, YACTH, BBIP aKaIOII1e 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PAacCTOSIHUE, LIeHa — KOJIUYECTBO — CTOMMOCT,
00BeM pabOThl — BpeMs — IMPOU3BOIUTEIBHOCTD TPYIA.
Pa36upatp peanbHble )KU3HEHHbIE CUTYallUH,
(hopMyIMpPOBATH UX HA A3bIKE MATEMATHUKH,
HAXOJUTH PeEIlEeHUE, P UMEHSISI MATEMaTUYeCKUI anmapar,
HHTEPNPETUPOBATH PE3yJIbTaT
Anredpanueckue OnepupoBaTh NOHATHAMM: CTETIEHb C LEIBIM
BBIP a>KEHHS nokasatesnieM, ap ihMETUYECKU KBaAp aTHBIN KOP €Hb,
(mpeoOpa3oBaHue MHOT'OUJIEH, ajiredpanydeckast 1po0b, TOKIECTBO.
anredpandeckux BoINOJHATH 0CHOBHBIE 1€ CTBUS: BHINOJIHATD PacyeThl
BBIP AXKCHUH, 1o gopmyinam, npeoOpa3oBbIBaThH LEbIE, 1P OOHO-
JOITy CTUMBbIE palroHaJbHbIC BEIPAXKEHUS U BBIP AKEHUS C KOP HSIMU,
3HAYEHU) p€aIn30BbIBATh PA3JI0’KEHNE MHOTOUJICHA HA MHOYKHUTEIIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (GOpMYI pa3HOCTU
KBaJ[paTOB M KBaJpaTa CYMMBI H pa3HOCTH; HaAXOJIUTh
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JOIy CTUMBbIE 3HAUEHUS N1eP EMEHHBIX [T AP O0HO-
PALMOHATBHBIX BBIP a)KEHHM, KOPHEM.

MopaeaupoBaTh ¢ TOMOLIBIO POPMYJI p €aTbHBIE P OLIECCHI
U SIBJICHUS

OyHKIUU
(moctpoeHue,
CBOWCTBA U3Y4YEHHBIX
yHKuMi;
rpadudecKoe perieHme
YpaBHEHUN U UX
CHCTEM)

OnepupoBath NOHATUAMU: QYHKLUA, TpapuK PyHKIUH,
HYyJU QYHKUIWH, TP OMEXKYTKH 3HAKOIIOCTOSIHCTBA,

P OMEXYTKH BO3pacTaHusi, yObIBaHUS, HAUOOJIbIIIEE

Y HaUMeEHbIIee 3HAaUEHUs (PYHKIUH.

AHAJU3MPOBATH, CPABHUBATH, 00CYKAaTh CBOMCTBA
GyHKUUN, CTPOUTH UX Tpaduki.

OnepupoBaTh NOHATUSIMU: TIP IMAS [IP OMOP LIMOHATBHOCTb,
oOpaTHas MponopUUOHATBHOCTb, TUHEHHAS (YyHKIHS,
KBaJpaTuuHas QyHKMs, mapabdosia, runepooa.
HNcnoub30BaTh rpa@yMKu 17151 OTIP €EIEHUS CBOWCTB,

P OLIECCOB U 3aBUCUMOCTEH, JJISl PELICHUS 3a/1a4 U3 JIp yTUX
y4€OHBIX MPEIMETOB U pEaTbHON KU3HHU;, MOAEJIUPOBATH

C IOMOIIbIO TPa(UKOB peajabHbIE MPOLECCHl U SBICHUS.
BoipaxkaTts gopMyJIaMH 3aBUCUMOCTH MEX/Yy BEIMUMHAMU

OBLIEE KOJIMYECTBO
YACOB IIO [TIPOTPAMME

102
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OEJAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

IHHOACHUTEJIbBHASA 3AIINCKA

I'eoMeTpus Kak OMH U3 OCHOBHBIX PA3J€eJIOB IKOJbHOW MATEMATUKH, UMEIOIIMN CBOEH
LENbI0 O00ECreunTh HM3YYEHUE CBOMCTB M pa3MepoB (Uryp, MX OTHOUICHUH U
B3aMMHOE PAacCIOJ0KECHHE, OINMUPAETCs HA JIOTMYECKYIO, JTOKa3aTENbHYIO JIMHHIO.
LleHHOCTh HW3y4YeHHs] TEOMETPUM Ha YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHus
3aKJI04aeTcs B TOM, 4YTO OOYYalOLIMIICS YYUTCS MPOBOAMUTH JOKAa3aTeNIbHBIC
pacCyKJIeHusl, CTPOUThb JIOTMUECKHE YMO3AKIIOUEHHUS, JOKa3bIBaTh HCTUHHBIE
YTBEPKIAEHUSI U CTPOUTh KOHTPIPHUMEPHl K JOXKHBIM, MPOBOJIUTH PACCYKJIECHUSI
«OT TPOTHUBHOTO», OTIWYATh CBOMCTBA OT MPU3HAKOB, (POPMYJIUPOBATH OOpaTHBIC
YTBEP JKICHUS.
[lenbto M3y4eHUs] TEOMETPUH SIBISETCA HCIIOJIb30BAHHE €€ KAaK HHCTPYMEHTa IMpU
pElIeHNM KaK MaTeMaTUYECKHUX, TaK W MPaKTHYECKUX 3aJiad, BCTPEHAIOIIUXCS B
peanbHOl ku3HU. OOyUaromuiicss JTOMKEH HAYUYUThCS OIp eENSITh FEOMETP UYECKYIO
¢burypy, OnmMchiBaTh CIOBAMHU YEPTEK WIM PHUCYHOK, HAWTH IUIOIIATb 3€MEIbHOIO
y4acTKa, pacCuuTaTh HE0OOXO0IMMY IO JUTUHY ONITOBOJIOKOHHOT O KaOess Witu Tp €0y eMbie
pasmepsl rapaxa s apTomoowis. [Ipu pemeHun 3aay npakTUYECKOro Xapakrepa
oOyUaroumiics y4uTcs CTPOUTh MaTeMaTHUYECKUE MOJENH PpeajbHbIX >KHU3HEHHBIX
CUTYyaIH, P OBOJUTH BHIYUCIEHUS U OLICHUBATH MOJTYyUYEHHBIN PE3ybTaT.
BaxHO mnoguepkuBaTh CBSI3M TE€OMETPUU C APYTUMU YUYEOHBIMH TP €METAMH,
MOTUBHPOBATh HCIOJb30BaTh OMNpPEAENECHUS T€OMETPUUYECKUX (PUTYp U TOHSTH,
JE€MOHCTP UPOBATH ITP UMEHEHHUE MOJTYYEHHBIX YMEHUMN B (PU3UKE U TEXHUKE. DTHU CBSI3U
HauOoJee SpKo BUIHBI B TeMax «Bekropb», « TpuroHoMeTprueckiue COOTHOIICHUSD,
«Mertoxa xoopauHaT» u «Teopema ITudaropar.
VYueOHslii Kyp ¢ «I'eoMeTp ush» BKIIFOYAET CIEAY IOLIME OCHOBHBIE P a3/1€JIbI COAEPKAHUSL:
«I"eomerpuueckue PUrypsl 1 UX CBOMCTBa», « I3Mep eHre reoMeTp UYECKUX BETMUMH,
«JlekapTOBbl KOOPJAHUHATHI HA IUIOCKOCTHY», «BeKTOophD», «/IBHKEHHS ILTOCKOCTI,
«IIpeobpazoBanus Mo 00ms.

OOmiee YWCIO YacoB, PEKOMEHIOBAHHBIX [ HM3Y4YeHHS Y4YeOHOTO Kypca
«I"'eomerpusi», — 204 gaca: B 7 kitacce — 68 gacoB (2 gaca B HeeNn0), B 8 Kiacce —
68 yacoB (2 yaca B Henenw), B 9 kimacce — 68 yacoB (2 yaca B HEICIIO).

COJAEPXAHUME OBYYEHUA
7 KIIACC

HayvanbHbie nonsTus reoMetpun. Touka, mpsmMast, OTpe30K, 1y4. YroJi. Buasl yrios.
Beptukaneneie 1 cMexHble yriabl. buccekrpuca yrna. Jlomanasi, MHOTOYTOJIbHHUK.
[TapayuiennbHOCTD M NEP IEHAUKY AP HOCTD P IMBIX.
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Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOW cuMMeTpuu. I[Ipumepst
CUMMETPHH B OKP Y)KAIOLIEM MUpE.

OCHOBHBIE MOCTPOEHUS C MOMOULIBIO UUPKYJIS U JUHEHKUA. TpeyrosibHUK. BricoTa,
MenraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOGEApEHHBIN 1 paBHOCTOPOHHUM TPEyT0JIbHUKA. HepaBEeHCTBO TP €yTroIbHUKA.
CBoiicTBa M TNpHU3HAKU PaBHOOEAPEHHOTO TpeyrojbHHUKA. [Ipu3Haku paBeHCTBA
TP EYTOJIbHUKOB.

CBolicTBa M TNPU3HAKHU MapAJUIEIbHBIX NpsMbIX. CyMMa YTIJIOB TpEyTrOJIbHHKA.
BHeninue yribl TpeyroJbHHUKA.

[IpsAMOyYTroJIBbHBIN TP €yTrOJbHUK. CBOMCTBO MEAUAHBI TP AIMOYTOJIBHOTO TP €yT'OJIbHUKA,
IIPOBEJAECHHOM K TUNOTEeHY3€. [Ipru3Haku paBeHCTBa NP AMOYTOJIbHBIX TP €y TOJIbHUKOB.
[IpAMOYTOJIBHBIN TPEYTOJBHUK C yII0oM B 30°.

HepaBeHncrBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 OOJIbITIEM yIJie M OOJIbITIEH CTOpOoHe Tp eyroibHuKa. [lepreHmKysp
Y HAKJIOHHAs.

I'eomerpuueckoe mecTo ToOYeK. bruccekTpuca yria u cepeauHHbIN NEP IEHAUKYILIP K
OTp €3KYy KaK T€OMETP NUECKHE MECTA TOYEK.

OKpy’>XHOCTb M KpPYT, XOpJa U JHAMETP, UX CBOKCTBAa. B3anMHOE pacmnoJiokeHue
OKpyX)HOCTH U npsMou. KacarenpbHas M cekymas K OKpPYKHOCTA. OKpy>KHOCTb,
BIIMCAaHHAs B yroJj. BrincaHHas u onvcaHHasi OKPyKHOCTHU TP €yTOJIbHUKA.

8 KVIACC

UYetpipexyronbHukd. [lapamienorpamMmm, €ro mpu3HaKu U CBOMCTBA. YacTHbIE Cilydan
napa’suieJorpaMMoB (TP IMOYTOJIbHUK, pOMO, KBaJpar), UX MPU3HAKA U CBOMCTBA.
Tpaneuusi, paBHOOOKasi Tpamemus, €¢ CBOWCTBA M mNpu3Haku. [IpsmoyrosibHas
Tparneuus.

Meron yaBoenus menuansl. L{entp ansHas cumMmerpus. Teopema @aneca u teopema o
TP ONIOP LIMOHAJIBHBIX OTpP €3KaX.

CpenHue IMHUM Tp €yroJbHUKA U Tparneuuu. LleHTp macce TpeyroyibHUKa.
[Togobue TpeyronbHUKOB, KodpduuueHnt mnoxoduss. I[lpusHaku  momoOHs
TpeyroJabHUKOB. [IpumMeHeHue moaqo6us pu p eICHUN P AKTUYECKUX 3a]1a4.
CaotiicTBa iomaaei reomerpudeckux Guryp. @opmyssl 415 TUTOIIAIHA TP €yTOJILHYKA,
napayuieniorpamMma, pom0a u tp anernuu. OTHOMICHHE TIOMAAeH O J00HBIX QUTYD.
Brruncnenue miuomia el Tp €yrolbHIKOB U MHOTOYTOJIbHUKOB Ha KJIET4aTo Oymare.
Teopema Iudaropa. [Ipumenenue teop emsl [Tudaropa npu p emeHUH mp aKTHYECKUX
3ajJad4.

CuHyC, KOCMHYC, TAHI€HC OCTPOTrO YTJIa P sIMOYTOJIBHOIO TP €yrojbHUuKa. OCHOBHOE

TPpUTOHOMETPUYECKOE TOXKIeCTBO. Tpuronomerpudeckue PpyHkiuu yrioB B 30°, 45°
u 60°.
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BriicaHHbBIE M LIEHTP AJIBHBIE YIIIBI, YTOJI MEXAY KaCaTeIbHOM U XOP IOU. YTIIBI MEXKITY
XOpJaMu U CEeKylIMMHU. BnrcaHHbIE M ONMCAaHHBIE YETHIPEXYrOJbHUKH. B3anmHoe
pacrojoKeHne JByX OkpyxkHocTer. Kacanue okpyskHocteid. OOIIue KacaTellbHbIe
K JIBYM OKD Y’KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TaHreHc yrioB oT 0 mo 180°. OcHOBHOE TpHUTOHOMETPHUYECKOE

TOXAECTBO. POPMYIIbI ITP UBEICHUS.

Pemenne TpeyronbHukoB. Teopema KOCHHYCOB M TeOpEMa CHHYCOB. PemnieHue

IIPaKTHYECKUX 3aa4 C HCIIOJb30BAHUEM TEOP EMBI KOCHHYCOB U TEOP EMbI CHUHYCOB.
[IpeoOpa3zoBanue nogoodus. Ilogodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENECHUU OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEIACHUM OTPE3KOB

CEeKylIMX, TEOpEMa O KBaJparTe KacaTeabHOM.

Bekrtop, nnuHa (MOJyib) BEKTOpa, COHANpaBIIEHHbIE BEKTOPBHI, MPOTHUBOIOIOKHO

HaIp aBJICHHBIE BEKTOP bl, KOJIJIMHEAPHOCTh BEKTOP OB, paBEHCTBO BEKTOP OB, ONIEP AU

HaJl BEKTOpamu. PaziokeHue BeKTOpa IO JBYM HEKOJJIWHEAPHBIM BEKTOPaM.

Koopaunarelt Bekropa. CkalsipHOE TNPOU3BEACHUE BEKTOPOB, NP UMEHEHHE

JUI HAXOXIAEHUS UTHH U YTJIOB.

JlekapTOBBI KOOPJMHATBHI Ha IUIOCKOCTH. YPaBHEHUS NPSIMOW U OKPYKHOCTA B

KOOpJIMHATaX, MEpEeCceYeHUEe OKPYKHOCTEM M TpsMbIX. MeToJ KOOpAMHAT U €ro

[P UMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJBHUKH. JJTMHA OKpYXHOCTH. [ pajycHas u paauaHHas Mepa

yrja, BBIYMCIEHUE UIMH AYT OKpYyXHOcTel. [lnonianp kpyra, CeKTopa, CErMEHTAa.

JIBWKEHHUsI TJIOCKOCTH W BHYTPEHHHME CUMMETpuUu uryp (3JeMEeHTapHbIe

npencrasnenus). [lapannensusiit nepenoc. [loBopor.

INPEAMETHBIE PE3YJIbTATBI

[IpeaMeTHbIe p €3yIbTaThl OCBOEHUS P OTPaMMBbl y4E€OHOT'0 Ky ca K KOHITY 00yUYeHUsl B
7 kJacce.

Pacno3naBaTh H3yudeHHbIE TE€OMETpHUYECKHE (QUIYpbI, ONMPEAENsTh HUX B3aHUMHOE
pacrnojoxkeHue, u300pa)kaTb T'€OMETPUYECKHE (UIYpPBL, BBIOJHATh YepTEKH
II0 yCIOBHIO 3a1a4d. VM3MepsATh JIMHEMHBbIE U YIJIOBBIE BEIMYMHBI. PemraTte 3amaun
Ha BBIYUCIICHUE JUIMH OTP €3KOB U BEJIMYHH YTJIOB.
[IpoBoauTh rpyOyI0 OIICHKY JTUHEHHBIX U YTJIOBBIX BEIMYUH IPEAMETOB B P €ajIbHOM
KU3HHU, pPa3MepOB MNPUPOAHBIX OOBEKTOB. Pa3nmuare pa3zmepsl 3THUX OOBEKTOB
I10 MOPAJAKY BEIUYUHBI.

CTpOUTb YEepPTEXKHU K TEOMETP MUECKUM 3aJaUYaM.
ITosp30BaThCs P U3HAKAMU P ABEHCTBA TP €yTOJIBHUKOB, UCIIOJb30BaTh NPU3HAKU U
CBOMCTBa PaBHOOEAP EHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3a]1a4.
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IIpoBOAUTE TOTUYECKUE PACCYKACHUS C UCTIOJIB30BAHUEM I'€OMETP UIECKUX TEOP EM.
[Tosb30BaTbCs MPU3HAKAMHU PABEHCTBA NP IMOYTOJIBHBIX TP E€YTOJIbHUKOB, CBOMCTBOM
MEJIMaHbl, NP OBEICHHON K TUIIOTEHY3€ IIPIMOYTOJILHOIO TPEYTOJIbHUKA, B P ELICHUN
reOMETP NYECKUX 3aJaY.
Onpenensate napajuieJbHOCTh MPSMBIX C IMOMOIIBIO YTJIOB, KOTOpbIE 0Opa3yerc
HUMH cekymas. OnpenensaTs NnapajuieIbHOCTh MPAMBIX C IMOMOIIBIO PaBEHCTBA
PAaCCTOSIHUN OT TOYEK OJTHOM IIPSAMOM 10 TOUEK AP YrOU Mp AMOM.
Pewrats 3agaun Ha kneryatoi Oymare.
[IpoBOAUTH BBIYMCIEHHUS] M HaXOJWTh YMUCIOBbIC M OyKBEHHbIC 3HAUEHUS YTJIOB B
r€OMETPHUYECKUX 3aJa4yaxX C MCHOJb30BAHHEM CYMMBI YIJIOB TpPEYTOJIbHUKOB
Y MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpPU TMEPECEUCHUU MABYX
nap aJUIeJIbHBIX NP AMBIX CEKyIel. PeraTe np akTnyeckre 3aa4u Ha HaX OKJICHNE
yrioB. Biagers MOHATHEM TE€OMETPHUYECKOTO MECTa TOYEK. YmMmern
OTIp €7eNSATh OUCCEKTPUCY yIJila U CepeAUHHBIN MEPNEHIUKYIAP K OTPE3Ky Kak
r€OMETP UYECKHE MECTA
TOYEK.
DopMyJIMPOBATH OIP EAEIECHUS OKPYKHOCTHU U KP yTId, XOP/Abl ¥ IUAMETP a OKPYKHOCTH,
MOJI30BATBCA HMX CBOWCTBAMH. YMETh MPHUMEHATH 3TH CBOWCTBA IPU P CIICHAN
3a/1ay.
Brnaners noHATHEM ONIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY/KHOCTH, YMETh HAXOJIUTh €€
ueHtp. Ilonb3oBaThCcst (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA
TIEP ECEKAIOTCA B OJTHOM TOUYKE, U O TOM, YTO CEP €AUHHBIE IEP NEHAUKYJISIPBI K CTOP OHAM
TPEYTOJIbHUKA IIEP ECEKAIOTCSA B OJHOM TOYKE.
Bnanerp noHATHEM KacaTeIbHOW K OKPYXHOCTH, IOJIb30BaTbCs TEOPEMOM O
NP NEHAUKY AP HOCTH KacaTeIbHOM U paanyca, NP OBEICHHOTO K TOUKE KaCaHUS.
ITosb30BaTbCs NMPOCTEUIIMMU T'E€OMETPUUECKMMH HEPAaBEHCTBAMH, IIOHUMATh MX
TP aKTUYECKUHN CMBICII.
[IpoBOAUTE OCHOBHBIE T'€OMETPHUYECKHE IIOCTPOEHUS C IIOMOIIBIO LUPKYJII U
JTUHENKH.

[IpeaMeTHbIe p €3yIbTaThl 0CBOEHUS P OrPaMMBbl y4E€OHOT'0 Ky ca K KOHITYy 00yUY€HUs B
8 kiacce.

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIP €XYTOJBHUKOB, X 3JIEMEHTHI, 10JIb30BaThC HX
CBOMCTBaMH IIPU P CLIEHUH '€OMETP NUECKUX 3aaaY.

[IpuMeHATh CBOMCTBA TOYKM IIEPECEUEHMs] MEAMAH TPEyroJbHUKA (LEHTpa Macc) B
peELIeHNN 3a]a4.

Bnaners moHsTMEM CpENHEN JIMHUM TPEYTOJBbHHKA M TpaleUMH, NPHUMEHITh X
CBONMCTBA IIPU PELICHUHM reoMerpuueckux 3anad. [lonp3oBarecsa Teopemon Paeca
M TEOPEMOW O MPONOPLHUOHAIBHBIX OTPE3KaX, MPUMEHATh HX JJIs PELICHUS]
IIPaKTUYECKUX 3a7a4.
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[IpumeHsTh Ip U3HAKY TTO0OUS TP €yTOJILHUKOB B P €IIICHUH T€OMETP UIECKUX 3ajJad.
[lonp3oBatbcsi  Teopemoit  Iludaropa ans  pemeHuss  reoMETpUYECKUX U
npakThuueckux 3ajad. CTpOuTh MAaTEMATUYECKYIO MOJIENIb B MPAKTUYECKHUX 3a]adax,
CaMOCTOSITENIBHO NP OBOJUTH YEPTEXK U HAXOJAUTh COOTBETCTBYIOLIUE JJIUHBI.
Bnagers noHATHSMU CHHYycCa, KOCMHYCa M TaHT€HCa OCTPOro yriia MpsMOYTOJIbHOIO
TpeyroyibHuka. [lonp30BaTbcs ATUMH TMOHATUAMHU [JI PELUICHUS IPaKTUYECKHUX
3ajau.

Boruucnate (pa3iIMyHbIME - ClIOCO0aMH) IUIOIIAJb TPEYTrOJbHUKA U ILIOMIAIH
MHOTOYTOJIBHBIX PUTYp (MOJB3YSICh, IJI€ HEOOXO0IUMO, KaJlbKyIaTOpoM). [Ip uMeHsTH
MOJTy4YeHHbIE YMEHHSI B MIPaKTUYECKUX 3a1a4ax.

Brnagers NOHATUSMU BIIMCAHHOTO M LIEHTP AJIHOTO yIJ1a, UCIOJIb30BATH TEOPEMBI O
BIIUCAHHBIX yTJIaX, yTIilaX MEXIy XOp JaMH (CEKYILIMMH) U yTJIe MEXy KacaTeIbHOU U
XOPJIOW MPH pEHICHUH Te€OMETP MUECKUX 3a/1a4.

Bnagers NoHSITHEM OMMCAHHOTO YEThIPEXYTOJIbHUKA, MIPUMEHSATH CBOMCTBA OTTMCAHHOTO
YeThIP EXYTOJIbHUKA TIPU PEIICHUH 3a]ay.

[IpumeHsTh oTy4eHHbIC 3HAHUA Ha TP AKTUKE — CTP OUTh MAaTEMATUY€CKUE MOIEITH JIIS
3a7jad  pealbHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIINE  BBIUYMUCICHUS C
NpUMEHEHHEM TMoA00us U TPUTOHOMETpUM (MOJB3YySACh, TAe HEoOXO0IUMO,
KaJbKYJISITOPOM).

[IpenmerHbIe p €3yIbTaThl 0CBOEHHS TP OTPaMMbl y4e€OHOT0 Kyp ca K KOHITy 00yUeHUs B
9 kJjacce.

3HaTh TPUTOHOMETpHUUYECKHE (DYHKIMU OCTPBIX YTJIOB, HAXOAUTh C UX TOMOIIIBIO
pa3MYHbBIC AIEMEHTHI TP SIMOYTOJIBHOTO TPEYTOJbHUKA («PeIIeHUE TP IMOYTOJIBHBIX
TpeyroJbHUKOB»). Haxoautes (C NOMOIIBIO KaJbKYyJATOpa) JJIMHBI U YIJIBI
ISl HETAOJTUYIHBIX 3HAYCHUH.

[Tonw3oBatbes GOpMyJaMH TPUBEACHUS W  OCHOBHBIM TPHUTOHOMETPHUYECKAM
TOKJIECTBOM JUISI HAaXOXJACHUS COOTHONICHWH MEXKIY TpHUTOHOMETPHYCCKUMU
BEJIMYMHAMU.

Hcnonp30BaTh TEOpPEMBI CHHYCOB U KOCHHYCOB [JISI HAXOXIACHHS P a3IMIHbIX
AJIIEMEHTOB TP €yTOJIbHUKA («PEIIEHUE TP €yTOIBHUKOBY), TP UMEHSITh MX TP U P SIICHAN
r€OMETP MYECKHX 3a]1a4.

Brnagerr monHsTHSMU TIpeoOpa3zoBaHUs TOMOOHS, COOTBETCTBEHHBIX DIIEMEHTOB
mo00HBIX Guryp. [1oa630BaTHCS CBOMICTBAMM ITO00HUS TP OM3BOJIBHBIX (DUTYP, YMETh
BBIYMCIISATH AJTUHBI M HAXOIUTH YLy TOA0OHBIX (puryp. [IpumeHsTh cBOMCTBA MOI00MS
B TMPaKTUYECKUX 3a7adaX. YMeTb TMPHUBOAWTH NpPUMEPHl MOJOOHBIX (uUryp
B OKpY’KarollleM MHUpe.

[Tonp30BaThCs TEOP EMaMHU O TP OU3BEECHUU OTP €3KOB XOPJ, O TP OU3BEACHUH OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTelbHO.

77



OdenepanpHas pabouas nmporpamma | Marematuka. 5—9 xiaccel (0a30BBI YPOBEHB)

[Tonp30BaThCsl BEKTOpaMH, MOHUMATh UX T€OMETPUYECKUNA U (PU3MUECKUI CMBICH,
OPUMEHATh MX B pEIIEHUH TeOMETpUYeCKUX U (Qusmueckux 3anad. [Ipumensrts
CKaJISIPHOE MP OU3BEIECHUE BEKTOP OB JJI HAXOXKIEHUS JUIMH U YTJIOB.

[Tosb30BaTbCsi METOJIOM KOOPJAMHAT HA IUIOCKOCTH, NPUMEHATH €r0 B PEUICHUU
reOMETP UYECKHUX U NP AKTUYECKUX 3a1a4.

Bnaners NOHATUSMH MPABUIIBHOTO MHOT Oy TOJIBHHUKA, JNTUHBI OKPY>KHOCTH, JUTUHBI yTH
OKP yKHOCTH Y p aJAUAHHOU MEPHI YTJIa, YMETh BEIYMCISATH IUIOMIAb KPYTa U €70 YaCTEil.
[Ipr¥MeHATh OTyYEHHBIE YMEHHUA B TP aKTHYECKUX 3aJadax.

Haxonute ocu (M1vl HEHTP bl) CAMMETP UU (PUTY P, TP UMEHSATH ABUKCHUS TIIIOCKOCTH B
P OCTEUIINX CIIyYasX.

[Ip MeHATh MOTy4YEHHbIE 3HAHMS HA P AKTUKE — CTP OUTh MATEMATUYECKUE MOIEIH JUIS
3aJlady  peaJibHOM JKU3HMU W MNPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C
MpUMEHEHUEM TIOA00MsS W TPUTOHOMETPUYECKMX (GYHKOUN (TONB3YSCh, T
HE0O0XO0MMO, KaJIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC

HaumenoBanue paznena |Konnuectsg OcHoBHOE OCHOBHBIE BUJIBI IEATETLHOCTH 00y YaIOIIHNX Cs

(Temsl) Kypca 4acoB coJiepKaHue
[Ipocreiimme 14 [Ipocreiimmue D®opMyIMPOBATH OCHOBHBIC IMOHATHSA U OIP €AECICHHUS.
reoMeTp maeckue GUrypsl u r€OMETP NUECKUE Pacno3HaBaTh U3y4eHHBIC TEOMETP HUECKUE (DUTYPHI,
ux cBouctBa. M3mepenue 0OBEKTHI. OIpeeJsiTb UX B3aUMHOE P ACMOJI0KEHHE, BHINIOJIHATH
r€OMETP MYECKUX BEITMYUH MHOroyroJIbHUK, YEpTEXK MO yCIOBUIO 3a]aUM.
JIOMaHas. IIpoBOAMTH IPOCTEUIINE TOCTP OCHHUS C IOMOIIBIO AP KYJIST

CMmexHbIe U

BEp TUKAJIbHBIC YTJIbL.
Pa6ora

C P OCTEUILINMH

yep TeKaMU.

N3mep eHne TMHENHBIX
1 YTJIOBBIX BEITUYHH,
BBIYHCIICHUE OTP €3KOB
1 yTJI0B

Y JIMHEUKH.

HN3mepATH TUHEHbBIE U YTII0BbIE BEIMUMHBI T€OMETPUUYECKUX
Y TP aKTUYECKUX OOBEKTOB.

OmnpenejasiTh «Ha TJ1a3» pa3Mephl pealbHbIX 00BEKTOB,
NPOBOAUTH IPyOyIO OLIEHKY UX pa3MEpOB.

PemaThb 3a1a4u Ha BHIYMCIICHHUE JIJIUH OTP €3KOB U BETUYUH
yTJIOB.

PemaThb 3a/1a41 Ha B3aUMHOE P aCIlOI0KEHHE

TEOMETP MUECKUX PUryp.

IIpoBoAUTH KITACCU(PUKAIINIO YTIIOB, BBIYUCIATH
JIMHEIHBIC U YTIIOBBIE BEIMYUHBI, POBOJAUTH
HEO0XO0AMMbIE 10Ka3aTeIbHbIE PaCCyKACHUS.
3HAKOMMTBCS ¢ MCTOPHMEH pa3BUTHS T€OMETP U

TpeyronbHuku

22

[TonsiTHE O paBHBIX
TP EYTOJbHUKAX

Pacno3HaBaTh napbl paBHBIX TP E€yTOJHLHUKOB HA TOTOBBIX
yepTexax (C yKazaHUEM NP U3HAKOB).
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" IICP BUYHBIC
npcaACTaBICHUA

O paBHBIX QUrypax.

Tpu npusHaka
paBeHCTBa

TP €YTOJbHUKOB.
[Ipu3naku
paBEeHCTBa

P SIMOYTOJIBHBIX
TP E€YTOJbHUKOB.
CBOMCTBO MEIHAHBI
P IMOYTOJIBHOTO
TpPEyTroJIbHUKA,

P OBEJICHHO U

K TUIIOTEHY3€.
PaBHOOEnp eHHBIE
Y PaBHOCTOPOHHHE
TP €YTOJIbHUKH.

[Ipu3Haku u cBOMCTBA

paBHOOEAP EHHOTO
TP EYyroJbHUKA.
Hepasencrsa

B T€OMETP WM.
[IpssMOyTOJIBHBIN

TP EYTOJIbHUK C YTJIOM

B 30°

BbIBOAUTH Ciie/ICTBYS (PABEHCTB COOTBETCTBY FOIIIMX
3JIEMEHTOB) U3 PABEHCTB TP E€YyTOJIbHUKOB.
DopMyJIHPOBATH ONP ECAEIECHUA: OCTPOYTOJIBHOIO,
TYHOYTOJIBHOTO, MPsIMOYTOJILHOTO, paBHOOEIP EHHOTO,
PaBHOCTOP OHHET'O TP €yTrOJIbHUKOB; OMCCEKTP UCHI, BBICOTHI,
MEIMAHBI TPEyTrOJIbHUKA; CEPEAUHHOTO MEP IEHAUKYJIISIpa
OTpe€3Ka; epUMeTpa TP €yroJIbHUKA.

@opMyJTHPOBATH CBOWCTBA U MTPU3HAKU PABHOOEIP EHHOTO
TPEYTOJIbHUKA.

CTpouTh yepTexu, pelmaTh 324244 C TIOMOILbIO
HaXOXJEHUS PaBHBIX TP E€YTOJIbHUKOB.

IIpuMeHsaTh TP U3HAKU P aBEHCTBA IIP AIMOYTOJIbHBIX
TPEYTOJBHUKOB B 3aJ1a4ax.

Ucnoab3oBaTh 11u(pOBBIE pECYPChI AJIS1 HCCIETOBAHUSA
CBOICTB M3y4aeMbIX QUryp.

3HAKOMMTBCS C HCTOPHEN PA3BUTUS T€OMETP U1
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[TapaienbHbIE NP AMBIE, 14 [TapannensHsie DopMyIMPOBATH MOHATHE TIAP AJUIETBHBIX NP IMBIX,
CyMMa yIJI0B TP CyTrOJIbHHKA] [P AMBIC, UX CBOMCTBA. HAaXO0JIUTb IIP AKTUYCCKHUE ITP UMEP bI.
Hakpecr nexamue, N3yuaTsk cBOIiCTBA YT10B, 00pa30BAHHBIX MPU MEP €CEUECHUU
COOTBETCTBEHHBIE Iap &JUIEIIBHBIX IIPSIMBIX CEKYILEH.
Y OJTHOCTOP OHHUE IIpoBoauTH J0Ka3aTENIBCTBA NAP AJUIETBHOCTH ABYX
yTJIbl, 00pa30BaHHbIE P SIMBIX C TOMOIIIBIO YTJIOB, 00pa30BaHHBIX ITPU IIEp €CECUECHUN
P U [Eep ECCUCHUN ATUX MPSAMBIX TPETHEU P AMOHU.
nap aJIeJIbHBIX BbI4ucasATh CyMMY yIJ10B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYILEN). HaxoanTh 4ucioBbie 1 OYKBEHHBIE 3HAUEHHSI YTIIOB
[Ipu3Hak B TEOMETP MYECKUX 3a/]1a4aX C UCIIOJIb30BAHUEM TEOP EM
1ap aJUICJIbHOCTH O CyMME€ YTJIOB TP €yTOJIbHUKA U MHOTOYTOJIbHHKA.
P SIMBIX Yepe3 3HAKOMMTBCS C HCTOPHMEN pa3BUTUS T€OMETP MU
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOM
[P SIMOM 10 BTOPOU
1P AIMOM.
CymmMa yriioB
TPEYTOJbHUKA.
Brenrnue yriibst
TPEYTOJbHUKA
OKpy» HOCTb U KPVT. 14 OKp yKHOCTb, XOpJa D®opMyJIHMPOBATH ONPEAeJeHHUs. OKP YKHOCTH, XOP JIbl,

['eomerpuueckue
MOCTP OCHHUS

U UaMeTp Ux
CBOICTBA.
KacarenbHas
K OKD Y>KHOCTH.

OKpy»XHOCTb,

JHaMETPa U KacaTeIbHOM K OKP YKHOCTH.

HM3y4aTh UX CBOWCTBA, P U3HAKU, CTPOUTH YEP TEKHU.
HccaenoBath, B TOM YHUCIIE UCIOJIb3YH HU(PPOBHbIE
pecypcebl: OKPY>KHOCTb, BHMCAHHYIO B YI'OJI; LIEHTP
OKpP Y’KHOCTH, BHIUCAHHOM B YTOJI; paBEHCTBO OTP €3KOB
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BIHMCAHHAS B yroOJI.
ITonsitue o I’'MT,

IIp UMEHEHUE

B 3a/1a4ax.
buccekrpuca

1 CEp CIMHHBIN

nep NeHAUKY ISP

KaK F€OMETP HUECKHUE
MeCTa TOYEK.

OKp y>KHOCTb,
OTIMCaHHAS OKOJIO

TP EyroJbHUKA.

OKp yKHOCT®,
BIHMCAHHAS

B TP €YT OJIbHUK.
[Ipocrenmme
3a/lauu

Ha TIOCTP OCHUE

KacaTelbHbIX.
HUcnoan3oBats MeToa ' MT 1iist 1okazaTenbCTBa TEOP EM

0 TIEp €CEYCHUHN OMCCEKTPHC YII0B TP EyTOJIbHUKA U

CEP €AMHHBIX IEP IICHIUKYJISIPOB K CTOP OHAM TP €YT OJIbHUKA

¢ momompo [ MT.

OsBjaaaeBaTb NOHATHSIMH BIIMCAHHON U OIIMCAHHOM

OKP Y>KHOCTEU TP €yTrOJIbHUKA, HAXOAMTh LIEHTP bl 3TUX

OKD Y>KHOCTEH.

Pemiats OCHOBHBIC 3a/1a4M HA OCTPOEHME: YTJIa, PABHOTO
JTAHHOMY ; CEp €IMHHOTO MEP MEHINKYIISIpa JaHHOTO OTPE3KA,
P AMOM, NP OXOISIIEH Yepe3 JaHHYI0 TOUKY

U TIep ICHIUKY ISP HOU TAaHHOM TP IMOM; OMCCEKTP UCHI
JIAHHOT'O yTJia; TP €yTrOJILHUKOB MO Pa3JIUYHBIM JIEMEHTaM.
3HAKOMUTLCS C MCTOPHEH Pa3BUTHUSA T€OMETP MU

[ToBTOpEeHue, 06001ICHNE 4 [ToBTOp CHUE PemaTte 3a1aun Ha TOBTOP €HUE, UIIJTFOCTP UP YIOIIHUE CBA3U
3HaHUU 1 00001IeHNe MEXK]y pa3JIMYHBIMU YaCTSIMU Kypca
OCHOBHBIX ITOHSI TUIA
1 METOJIOB Kypca
7 Kiacca
OBILIEE KOJIMYECTBO 68
YACOBIIOITPOI'PAMME
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8 KUIACC
HaumenoBanue paznena | Konudectso OcHoBHOE OcHOBHBIE BUJIBI ICSITEIILHOCTH 00Yy4YaOIINXCsl
(Temsl) Kypca 4acoB cojiep KaHue
UYeTblp €XyroJIbHUKU 12 [Tapannenorpamm, ero | M300paxkaTh 1 HAXOAUTH HA YEp TEKAX

IIP U3HAKHU U CBOWICTBA.
Yacrabie cnyyan
napajierorpaMmMoB
(Mp IMOYTOJIBHUK,
pomO, KBaapar), ux
IIP U3HAKHU U CBOVICTBA.

YETBIP €XYTOJIbHUKU Pa3HbIX BUJIOB U UX AJIEMEHTHI.
DopMyJIHUPOBATH ONPeENeTeHU: NapaaenorpaMmma,

p SIMOYTOJIbHUKA, poMOa, KBaJpara, Tpaneuu, paBHOO0OKOH
Tparneuuu, np AIMOYTOJIbHOM TP aneuu.

Jloka3pIBaTh M UCNOJIb30BaTh NPH PeILLIEHUM 32124
MIPU3HAKKU U CBOMCTBA: MapajjeaorpaMmma,

Tpanenus. P sSIMOYTOJIbHUKA, poMOa, KBaJpara, Tpaneiuu, paBHOO0OKOH
PaBHOOOKAs Tpaneuu, p AMOYTOJbHOU TP ATICLIHH.
U IIP AIMOYTOJIbHAS IIpuMeHsATH METOX Y IBOCHHS MEIUAHBI TP €y TOJIbHUKA.
Tp alleLyH. Hcnoab3oBaTh 1dp 0BbIE pECYPCHI I UCCIIET0BAHUS
Meron yaBoenus CBOMCTB M3y4yaeMbIX QUryp.
MEIUAHBI. 3HAKOMMTBCS C UCTOPHMEN pa3BUTUS T€OMETP U
LlenTpanbHas
CUMMETP Usl
Teopema Paiieca u Teopemal 15 Teopema Qaneca IIpoBoANTE MOCTPOEHM A C TOMOIIBIO HUPKYJS U TUHEUKU
O P OTIOP HUOHATTPHBIX 1 TeOpeMa C UCNIOJIb30BaHuE TeopeMbl Daseca U TEOP EMbI
OTpe3Kax, MoJ00HbIE O IIP OIIOPLIMOHAJIBHBIX | O IPONOPLUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEP ThII
TP €yTOJIbHUKH OTpE3Kax. TP OTIOP IMOHAIBHBINA OTP €30K.
Cpennsas nuHus IIpoBoauTH 10Ka3aTENBCTBO TOTO, YTO MEIUAHBI
TpEeyroJIbHUKA. TP EYTOJbHUKA IEP ECEKAIOTCS B OHOU TOUYKE, U HAXOAUTH

Tpaneuus, ee cp eaHssA

CBA3b C ICHTPOM MAcCC, HAXOAUTb OTHOLICHUC, B KOTOPOM
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JIVHUA.
[IpomopunoHanbHbIE
OTp €3KH.

LlenTp macc

B TP €Y T OJIbHUKE.
[MoxoOusIe

TP €YTrOJbHUKH.

Tpu npusHaka
noa00us

TP €YyTOJBHUKOB.
[Ipumenenue
0100

IPU pEeUICHUU

TP aKTUYECKHX 3a/1a4

MEIUaHbI ACISATCS TOUKOHN MX Iep eCeUCHUS.

HaxoauTsb 110100HbIC TP €yTOJIBHUKH Ha TOTOBBIX Yep TeXkKax
C YKa3aHHEM COOTBETCTBYIOIIMX TP U3HAKOB ITOI00MS.
PemaTh 3aa4m Ha 110 JOOHBIC TP €yTOJIBHUKU C TIOMOIIBIO
CaMOCTOSITEJIBHOTO ITOCTP OCHUS Yep TeKEH U HAaX OXKICHHUS
OJ00HBIX TP EYTOJIHLHUKOB.

IIpoBoaUTH 10KA3aTENBCTBA C HCIIOJH30BAHUEM

P U3HAKOB TTO00MS.

Jloka3bIBaTh TPH P U3HAKA TTOJO00US TP CYTrOJIbHUKOB.
IIpuMeHSATD MMOTyYeHHBIC 3HAHUS MPH P CIICHUH

ICOMETP MUECKHUX M MPaKTHISCKUX 3a1a4.

3HAKOMUTBLCSI C HCTOPHEH pa3BHUTHS TeOMETp U

IInomans. Haxoxxnenue

IUIOIIAJEH TP EYTOJILHUKOB
Y MHOTOYTOJIBHBIX (QUTYD.
[Tnomam no100HbIX GUTYp

14

CBolicTBa IUTONIAACH
reOMETP UUECKUX
uryp.

DopMyJIbl

JUIS TUIOIIaau
TpPEYTOJIbHUKA,
napajuienorpamMma,
TP allCLUH.
Brruucnenue
IUTIOMIAEN CIIOKHBIX

buryp.

OBiaieBaTh NepBUYHBIMU NPeCTABIEHUSIMU 00 001IIeH
Teopuu 1iomaau (Mepsl), GopmMyJJUPOBATH CBOWCTBA
TUTOIIA 1, BBISICHATh UX HATJISIAHBIA CMBICII.

BoiBoauTh (hopMyJIbl IIIOIAAN TapajjienorpaMmma,
TpeyTOJbHUKA, Tpaneuuu u3 GopMyJibl IUIOIA 1N
IpsIMOYTOJIbHUKA (KBaJparta).

BeiBoAUTH GOpPMYIIBI TUIOMIAAH BBITYKIOTO

YEThIP €XYTOJIbHUKA Uepe3 TUAaroHaIN U YIoJl MEX]y HUMU.
HaxoauTs momamau Gpuryp, n300p aKEHHbIX Ha KJIETYaTON
Oymare, HcnoJb30BaTh pa3zOueHre GUrypsl Ha YacTH

U JOCTp avBaHUE.
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[Tnomanu gpuryp

Ha KJIETYaTou Oymare.

[imomaam mogo00HBIX
buryp.

3amaun

C P aKTUYECKUM
COJIEp )KaHUEM.
Pemienne 3agau

C IOMOIIILIO0 METOIA

Pa30upaTs npuMepbI UCHOJIL30BAHUS BCIIOMOTATEILHOM
TUTOTIA I JJIs1 PEIICHUsI TeOMETP MIECKUX 3a1ad.
HaxoauTs mutomnaam moao0HbIX GUryp.

Bb1unciasiTh 101aau pa3IniyHbIX MHOTOYTOJIBHBIX (DUTY].
Pemath 3aga4m Ha mIomaab C MpaKTUYECKUM

coJiep KaHUEM

BCIIOMOTaTENIbHOU
IO AN
Teopema [Tudaropa 10 Teopema [Tudaropa, Joka3piBaTh Teopemy [Iudaropa, ucnosb3o0BaTh e
Y Hayaja Tp ATOHOMETP U1 €€ Np UMEHEHHE. B MP AKTUYECKUX BBIYHMCIICHUAX.
Onpenenenue DopMyJIUPOBATH OIP €ACIIEHHUS TP UTOHOMETP HUECKUX
TP UTOHOMETPHUYECKUX | (PYHKIUI OCTPOro yriia, MPOBePSITh UX KOPPEKTHOCTb.
(byHKIHIT OCTPOTO BBIBOAUTH TP UTOHOMETP UYECKUE COOTHOLIECHUS
yIJia IpsIMOYI'OJIBHOTO | B P AMOYTOJIBHOM TP €YTOJIbHUKE.
TpCYrojpHUKA, HccnenoBath COOTHOLIECHUS MEXAY CTOP OHAMHU
TP UTOHOMETPUYECKUE | B MPSAMOYTOJBHBIX TPEYTOJIbHUKAX C yTriiamu B 45° n45°;
COOTHOILICHUS 30° u 60°.
B IIP IMOYT'OJIBHOM Hcnoab3oBaTh GOpMyJibl IPUBEIACHUS U OCHOBHOE
TP €yrOJbHUKE. TPUTOHOMETP HYECKOE TOKIAECTBO I HAXOKIACHUS
OcHoBHOE COOTHOUIEHUI MEXAY TP UTOHOMETP MUECKUMU PYHKIUSIMU
TPUTOHOMETPUYECKOE | PaA3JIUYHBIX OCTPBIX YTJIOB.
TOXKJECTBO IIpuMeHATH NIOJIyUYEHHBIE 3HAHUS U YMEHUS NP U P EHICHUH

NP aKTUYECKUX 3a/1a4.
3HAKOMUTBLCS C ICTOPHeEN pPa3BUTHS T€OMETP UU
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VYTabl B OKP YKHOCTH.
BrniucaHHble 1 OTTMCaHHbBIE
YETBIP €XyTOJIbHUKHU.
Kacarenpnbie

K OKpyx)HOCTH. Kacanue
OKD YKHOCTEU

13

Brimcannbie

Y LICHTP aJIbHbIC
YTJIbI, YTOJI
MEXKITY
KacaTeJIbHOM

Y XOP 10M.

Yriasl MEXTY

XOp 1aMu

U CEKYIIUMHU.
Brmicannsbie

1 OTIHCAaHHbBIC
YETBIP €XYTOJIbHUKH,
WX NP HU3HAKU

1 CBOMCTBA.
[Ipumenenune 3tux
CBOICTB

IpU pEIICHUU
F€OMETP UUECKUX
3ajady.

B3aumnoe
pacroJIoKEHNE
JBYX OKPYKHOCTEMN,
o0mIne
KacaTelbHbIEC.
Kacanue

OKP Y KHOCTEU

DopMyJIUPOBATH OCHOBHBIE OTIP €/1€JICHHUSI, CBSI3AHHbIE

C yriaM# B KpyTe (BIUCAHHBIN yTOJI, LIEHTP aJIbHBIN YTo).
HaxoauTs BOUMCaHHBIE YTIIbL, OMUPAIOLIUECS HA OAHY AYTY,
BBIYMCIATH YTIJIbI C TOMOIIBIO TEOPEMBI O BIIUCAHHBIX
yrjax, TEOPEMbI O BIIMCAHHOM YEThIP €XYTOJIbHUKE,
TEOPEMBI O LICHTP AJIbHOM YTJIE.

HccnenoBath, B TOM YHUCIIE C TOMOIIBIO IU(P OBBIX
pPECYpCOB, BIIMCAHHBIE U OMUCAHHBIEC YETHIP EXYTOJIbHUKH,
BBIBOJUTH UX CBOICTBA M NP U3HAKHU.

HNcnoab30BaTh 3T CBOWCTBA U P U3HAKH TP U P CIICHUU
3aj1a4
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[ToBTOpeHue, 06001IEHNE 4 IToBTOp EHME Pemiate 3a1a4u Ha IOBTOP €EHUE, WILTKOCTP UP YIOLIUE CBI3U
3HAHUU OCHOBHBIX MOHSITHI U MECXKAY pa3JIUYHBIMHU YaCTAMHU Kypca
METOI0B KypCOB
7 n 8 xj1accos,
0000111eH1E 3HAHUIA
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME

87




OenepanpHas pabouas mporpamma | Marematuka. 5—9 kmaccel (0a30BbIii yPOBEHB)

9 KJIACC
HaumenoBanue paznena | Konnuectso OcHoBHOE OCHOBHBIE BUJIBI JICATEIILHOCTA 00yUYaroIuX Cs
(Temsl) Kypca 4acoB cojiep KaHue

Tpuronomerpus. Teopembl 16 Onpenenenue DopMyJIHPOBATH ONPeEAeJTeHU TP UTOHOMETP UUECKUX

KOCHUHYCOB U CHHYCOB. TPUTOHOMETP UUECKUX | (PYHKIIMN TYTIBIX U MPSMbBIX YTJIOB.

Pemienre Tp €yroasHUKOB ¢yHKImiA yriioB oT 0° | BBIBOAHTE TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180°. ®opmysl (c paguycoM ONMMCaHHOU OKPYKHOCTH).
TP UBE/ICHUS. BobiBoauTH (popMYy.IbI 1151 BBIYUCICHUSA MJ101IAEN
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHHEM TCOPEM TPUTOHOMETPUH ((bOpMYJ'Ia
TEOpPEMa CUHYCOB. mrIomaan Tp CyrojJlbHUKa 4€pe3 ABC CTOPOHBI U YIOJI MCXKIY
Pemienue HAMH, GopMYyJia IIOMA N YEThIP EXyTOJIbHAKA YE€PE3 €T0
TP eyTOJIbHUKOB. JMAarOHAU U yTOJI MKy HUMH).
I[IpakTyeckoe PemaTsh Tp €yroJibHUKH.
TP IMEHEHHE PemaTth npakTuyeckue 3a1auu, CBOASIIUECS
JI0Ka3aHHBIX TEOP M K HaXO0XJICHUIO PA3JIMYHBIX JIEMEHTOB TP €yTOJIbHUKA

I1p eoOpazoBanue MO 00MS. 10 [TonsiTue OcBauBaTh NOHSITHE TP €OOPa30BaAHUS 11O T00MS.

Metpuueckue
COOTHOIIICHUS
B OKPYKHOCTH

0 TIp €00pa30BaHUN
o 100usl.
CoOTBETCTBEHHBIC
SJIEMEHTHI 110100 HBIX
uryp.

Teopema

O TIP OM3BE/ICHUH
OTpPE3KOB XOP/1I,
TEeop eMa

HccaenoBaTh OTHONICHNUE JIMHEHHBIX 2JIEMEHTOB (DUTYP
npu npeoOpa3zoBaHUM MOI00US.

HaxoauTs ipumep b 000K B OKP yKAFOIIEH
JNEUCTBUTEIILHOCTH.

BbIBOAUTH METP MUECKHUE COOTHOLICHUSI MEXKIY OTpP €3KaMu
XOPJ, CEKyIIMX U KacaTelbHBIX C UCIIOJIb30BAHUEM
BIHCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJHHUKOB.

Pemrate reomerp iuecKue 3a1a4u U 3a]1a4U U3 peajbHON
KU3HU C UCMOJIb30BAHUEM MTOJOOHBIX TPEYTrOJbHUKOB

88



OenepanpHas pabouas mporpamma | Marematuka. 5—9 kmaccel (0a30BbIii yPOBEHB)

O NP OU3BEICHUU
OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipaTe
KacaTeIbHOMU.
[Ipumenenue

B p CLLICHUU

F€OMETP UUECKUX
3aja4

Bekropsl

12

Onpenenenue
BEKTOP OB, CJIOKEHUE
Y BbIYUTAHUE
BEKTOP OB,
YMHO>KEHUE BEKTOpa
Ha YHCIIO.
duznyecKui

Y TEOMETP MY ECKUI
CMBICIT BEKTOP OB.
Pasnoxenue Bektopa
1o JIBYyM
HEKOJIJIMHEAP HbIM
BEKTOpaM.
Koopavnatet
BEKTOpA.
CxansipHoe

P OU3BEACHUE
BEKTOP OB, €0

Hcnonb30BaTh BEKTOP bl KaK HAMP aBJICHHBIE OTP €3KHU,
HCCJIeI0BATh TEOMETP MUECKUM (TIep eMEIEHUE)

1 (pU3UYecKuii (Cuia) CMBICIBI BEKTOP OB.

3HaThL onpeneJeHusi CyMMbI M pa3HOCTU BEKTOPOB,
YMHO>KEHHS BEKTOpa Ha YUCIIO, HCCIIEN0BATH

reoOMETP UUECKUM U PU3UUECKUN CMBICIIBI ATUX OTIEp AIUH.
Pemath reomerpuyeckue 3a/1auu ¢ UCHOJIL30BAHUEM
BEKTOP OB.

PackisiaapIBaTh BEKTOP 10 JIByM HEKOJIJIMHEAP HBIM
BEKTOP aM.

Hcnoab30BaTh CKalsip HOE NP OU3BE/IEHUE BEKTOP OB,
BBIBOJIUTH €r0 OCHOBHBIE CBOMCTBA.

Bprunciasts cymMmmy, pa3HOCTh U CKaJISIPHOE TP OU3BECHUE
BEKTOPOB B KOOp IMHATAX.

IIpumeHATH CKaJISIPHOE TP OU3BEACHUE JIJTSI HAX 0K ICHUS
JUIVH U YTJIOB
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IIp UMEHEHHE
TUTS HaX O7KJICHUSA
JUJTMH ¥ yTJI0B.
Pemenue 3amay

C MMOMOIIIBIO BEKTOPOB.
[Ip uMeHEHME BEKTOPOB

IUTSL pelIeHus 3a1a4
buznku

Jlekap TOBBI KOOP IMHATHI
Ha MIOCKOCTH

Jlekap TOBBI

KOOP JAMHATBI TOYEK
Ha TUIOCKOCTH.
YpaBHEHUE TP AMOM.
YpaBHeHUE

OKP Y>KHOCTH.
Koopaunarsl Touek
rep ece4eHust

OKP yKHOCTH

Y TIp SIMOM.

Meron KoOp IMHAT
MIpU pEIIEHUU
F€OMETP UUECKUX

3aJay, IIp aKTHICCKUX

3ajay

OcBauBaTh NOHATHE TP AIMOYTOJIBHON CUCTEMBI
KOOpJIUHAT, 1€Kap TOBBIX KOOPIUHAT TOUKH.

BbIBOAMTH ypaBHEHWE TP AMOU U OKP YKHOCTH.
BoiaessiTh NOJTHBIN KBAAPAT IS HAXOXKICHUA LICHTpa

Y pajauyca OKpYy HOCTH I10 €€ YpaBHECHHUIO.

PemaTs 3a1a4u Ha HAXOXKJIEHUE TOUYEK

TIep ECEUECHUS TP IMBIX U OKP Y KHOCTEH C MOMOIIBIO METO/1a
KOOP IUHAT.

Hcnoab30BaTh CBOMCTBA YIiI0BOTO KO3 dHUITMEHTA TP IMOH
MIpH pELICHNH 3a/1a4, JJIs ONp €AEIEHUS PaCIOI0KEHUS

TP IMOM.

IIpumeHATH KOOP AMHATHI TIPH P CIICHUN

r€OMETP MUECKUX U MPaKTUYECKUX 3a]1a4,

JUJTSl TIOCTP OCHUSI MATEMATUYECKUX MOJIENIEH

peanbHBIX 3aaa4 («METoJ KOOpAUHATY).

IMo1b30BaTHLCA IS TTOCTP OCHUS U UCCIIEIOBAHUMN

1P OBBIMH P €Cy P CaMHU.

3HAKOMHUTBLCH C UICTOPUEN pa3BUTHUS T€OMETP UU
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[IpaBunbHbBIE
MHOTOYTOJIbHUKH.
JInrHa OKp yKHOCTH

Y IJIOIIAAb Kpyra.
Brruuciaenune mioniaaen

[IpaBunbHbIE
MHOTOYTOJILHUKHU.
Yucno n. JJnuHa
OKp Y’KHOCTH, TyTH
OKD Y’KHOCTH.
Pannannas mepa
yria.

[lmomans kpyra,
CEKTOpa, CECTMEHTA

@opMyJTHPOBATH OIpP €IETICHUE TP ABIIIHLHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
IMoab30BaThCsl MOHATHEM JTUHBI OKPYKHOCTH, BBEICHHBIM
C TIOMOIIIBIO TIP ABUJIBHBIX MHOTOYTOJIBHUKOB, ONPEAeIsATh

YUCIIO T, IJIMHY OyTU U paJuaHHYy0 MEpy yria.
IIpoBoauTh epexoa OT paJIuaHHON MEPBI yIJiia

K TpaayCHOM 1 Ha00OpOT.

OmnpeneasaTs wiomanb Kpyra.

BoiBoauTh popMy.IbI (B IpaayCHON U paguaHHON MepeE)
IU1SL UIAH AYT, TUIOLIA/Ied CEKTOP OB M CETMEHTOB.
Boruucasats mwiomany GUryp, BKIIOYAIOMIHUX 3JIEMEHTHI
OKPyKHOCTH (KpyTa).

HaxoauTthb miomaam B 3aa4ax pe€ajabHOU )KU3HU

JIBH>KEHHUS TIIOCKOCTH

[Torgatue o nBUW>XkKeHUN
MIOCKOCTH.
[TapannenbHbINI

1ep €HOC, MOBOPOT
[Ipumenenue

MpU pElIeHUHU 3a7a4

Pa30upaTs npumep bl, WILTIOCTP UP YIOIIUE MOHSITUS
JIBUKEHUS.

DopMyJIMPOBATH ONIP EACIIEHUS NTAP ATIIETBHOTO TIEP EHOCA,
MMOBOPOTA U OCEBOM CUMMETP M.

BpIBOAMTB UX CBOMCTBA, HAXOAMTD HEIOABHKHBIC
TOYKH.

HaxoauThb UEHTP Bl U OCU CUMMETP UM TP OCTEUIIINX
duryp.

IIpuMeHsTH Tap aJJICIbHBIN TIEP EHOC U CUMMETP U0
MpU pelIeHUH TeOMETP UUECKHUX 3a1a4 (pa3ouparth
P UMEP bI).

HUcnoab30BaTh 1151 OCTP OCHUS U UCCIIEOBAHUN
1up OBBIE PECYPCHI
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[ToBTOpeHME, 0000ITICHNE,
cUcTeMaTHU3alud 3HAaHUHI

[ToBTOp €HUE
OCHOBHBIX ITOHSITHAN

Y METOJIOB KypPCOB
7-9 Kaccos,
000011eHNE

Y CUCTEMATU3aLNs
3HaHuil. [Ip ocrenime
reoOMETP NYECKUE
bUrypsl 1 UX
cBolcTBa. M3mepenne
F€OMETP NI ECKUX
BEJIMYUH.
TpeyronbHuKH.
[TapannenbHbIe

Y TIep NEHAUKY JISIPHbIE
p SIMBIE.
OKpy>KHOCTb U KPYT.
['eomerpuueckue
MOCTP OCHUA. YTJIbI

B OKpP YKHOCTH.
Bnucanneie

Y OTIMCAaHHBIE

OKpP Y>KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsamas

U OKP Y>KHOCTb.

OnepupoBath NOHATUAMM: GUTYPa, TOUKA, TP sIMAs, YTOJ,
MHOTOYTOJbHHK, paBHOOCIP EHHBIN U PaBHOCTOP OHHUM

TP EYTOJbHUKH, NP AMOYTOJbHBIA TP EYTOJIbHUK, MEIUAHA,
OuCceKkTpuca U BBICOTA TP EYTOJIbHUKA, TAp aAJJICIIOTP aMM,
poMO, P AMOYTOJILHUK, KBAJIpaT, TPameuus; OKp y>KHOCTD,
KacaTelbHas; paBEHCTBO U ogo0ue uryp,

TP E€YTOJLHUKOB; NP AJIJIEAbHOCTh U NEP IEHIUKY ISP HOCTh
P SIMBIX, YTOJI MEXKY MPSIMBIMUA, CHMMETP UsI OTHOCHUTEIBHO
TOYKH U NP SIMOU; IJIMHA, PACCTOSIHUE, BEJIMUMHA YTJIa,
IJI01a b, TIEP UMETP .

HUcnoab3oBath popmMyJibl: IEpUMETPA U IIOIIATN
MHOTOYTOJbHUKOB, JIJTMHBI OKP y>KHOCTH Y IUIOIIAU KpyTa,
o0beMa TP IMOYTOJIBHOTO Tap ajijieenurmesa.
OnepupoBaTh NOHATHUAMU: P AMOYTOJIbHASI CUCTEMA
KOOPAMHAT, BEKTOP ; HCMOJIb30BATh 3TH MOHSATHS

JUJISI TIP €ICTaBJICHUS IAHHBIX U P CIIEHUS 3aa4, B TOM YHUCIIE
U3 APYTHUX YUYEOHBIX IMPEAMETOB.

PemiaTs 3a1a4um Ha MOBTOP €HUE OCHOBHBIX MOHSITHM,
WITIOCTP ALIMIO CBSI3EH MEXAY pa3JHMYHBIMU YaCTAMU Kypca.
BbiOupaTs MeToa 115 p CLICHUS 3aauH.

Pemiath 3a1a4M U3 NOBCEIHEBHOM XU3HU
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YeTpIp eXyroJIbHUKM.
Brincanneie

Y OTIICAHHBIE

YEeTHIP €XyTOJTbHHUKH.
Teopema [Iudaropa
U Hayala

TP UTOHOMETP UH.
Pemenue o0mmx
TPEYTOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJbHUKH.
[IpeoObpazoBanus
TJIOCKOCTH.

JBmxenus. [1omo0Oue.

Cummerpusl.
IInomane.
Brruncnenue
rorontanaei. [ momaan
noJ00HBIX pUryp.
Jlexkap TOBBI

KOOP JAUHATHI

Ha [JIOCKOCTH.
Bekropsl

Ha IUIOCKOCTH

OBLIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME

68
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OEJAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIbHASA 3AIINCKA

B coBpemenHoM mudpoBoM MHpe BEpPOSITHOCTH M CTATUCTUKA MPHUOOPETAaIOT BCE
OO0JIBIIIYIO 3HAYMMOCTb, KaK C TOUKH 3p HUS MPAKTHUECKUX MPUII0KEHUH, TaK U UX POJIU
B 00pa3oBaHWH, HEOOXOIUMOM KaXaoMy 4enoBeKy. Bo3pacraer uucio mpodeccu,
IpH OBJAJCHUM KOTOPBIMH TpeOyercs Xopomas 0a30Bas MOATOTOBKA B 00JIacTu
BEPOSITHOCTH M CTATUCTUKH, TaKas MOrOTOBKA BasKHA JIJIS TP OJOJDKEHHUS 00 pa30BaHusI
Y JJIs YCTEITHOM T 0(peCCHOHAILHON Kap bepbl.

Kaxxnp1it yenoBek MOCTOSIHHO MPHUHUMAET PEIICHUs HA OCHOBE MMEIOIIMXCS Y HEro
JaHHBIX. A 151t 0OOCHOBAHHOTO MPUHITHA PEIHICHHS B YCIOBHUAX HEJOCTaTKa
Wi n30bITKa HHPOPMAIUA HEOOXOAMMO B TOM YHCIE XOpomio chopMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIIICHHE.

NmeHHO 1O3TOMY OCTpO BCTajla HEOOXOAMMOCTh CPOpMHUPOBATh Y OOYUAIOIIUXCS
(GYHKIIMOHAJIBHYIO TPaMOTHOCTh, BKITIOYAIOINIYIO B ce0sl B KaueCTBE HEOTHEMIIEMOM
COCTABJISIONICH YMEHHE BOCIP MHUMATh U KPUTHYECKU aHAIM3UPOBATH HH(OP MAIHIO,
P €ZICTABJICHHYIO B P a3JIMYHBIX (POpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peasbHBIX TPOIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEHINNE BEP OSITHOCTHBIC
pacuersl.

3HAaKOMCTBO B Yy4eOHOM Kypce€ C OCHOBHBIMH MpHHIUIAMHU cOOpa, aHamM3a
NpEeACTABICHUS] JAHHBIX W3 pas3iNuHbIX chep XKU3HM O0OIIecTBa W TOCYAapCTBA
npuoOimaer oOyyaroumxcss K OOUIECTBEHHBIM UHTepecaMm. M3ydeHue OCHOB
KOMOMHATOPUKHA Pa3BUBACT HABBIKM OpTaHU3AIMM Tepedopa M MOoJAcCYeTa YHCIa
BapUAHTOB, B TOM YHCJIE B MPUKIAIHBIX 3aJ1auax. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naer mateMatudeckuii QpyHaaMeHT sl (HOpMUPOBAHMS KOMIETECHIIMN
B oOnactu MHPOPMATHKH U IUPPOBBIX TeXHOJIOTHHA. [Ipu M3ydeHHH CTATUCTUKU
U BEp 0STHOCTU 00OTaIIal0TCs P €1CTaBICHUS 00YYaIOIUXCsl O COBP EMEHHOM Kap THHE
MHUpa ¥ METOJIaX €ro ucciaeaoBaHus, GopMUpyeTCsl MOHUMAaHHUE P OJIM CTATUCTUKH KaK
UCTOYHUKA COIMAJIBHO 3HAYMMON HH(MOPMAIUMM U  3aKIaJbIBAIOTCS  OCHOBBI
BEP OATHOCTHOTO MBIIIICHHUS.

B cooTBeTcTBUM C JaHHBIMH LIENSIMU B CTPYKType IpOrpaMMbl y4eOHOTO Kypca
«Bep osSTHOCTh M CTATUCTHKA» OCHOBHOTO 00IIIET0 00pa30BaHUs BBIACICHBI CIIETYIOIINE
coJieprkaTeNbHO-MeToanueckue JuHuM: «llpeacraBnenue MaHHBIX M OMHUCATEIIbHAS
CTaTUCTUKa», «BeposaTHOCThY, « DeMeHThl KOMOUHATOPUKIY», « BBEIeHHE B TEOPUIO
rpadoBy.

Conepxanne nuaun «IIpencraBieHne JaHHBIX U OTIHCATENIbHAS CTATUCTUKAY CITYKHT
OCHOBOM 1711 (OpPMHPOBAHUS HABBIKOB PabOThl ¢ WHGOpMAIMEH: OT YTCHUS U
WHTEpIpeTanui WHQOpMaluu, MpeNCTaBIeHHON B TabimuIax, Ha JuarpamMmax
rpadukax, 10 cOopa, MPEACTaBJICHUS M aHaJIN3a JaHHBIX C MCIOJb30BaHUEM

94



OdenepanpHas pabouas nmporpamma | Marematuka. 5—9 xiaccel (0a30BBI YPOBEHB)

CTaTHUCTUYECKMX XapaKTEPUCTHK CPEIHUX W paccenBaHus. PaboTas ¢ JaHHBIMH,
oOyyJaromnmecs ydaTcsi CUMTBIBATh M HMHTEPIPETUPOBATH JAHHbIC, BbIJBUIaTh,
apryMEHTUPOBAaTh M KPWUTHUKOBATH MPOCTECUIINE THUIIOTE3bl, Pa3MbIIIATh HAL
dakTopaMu, BBI3BIBAIOIIMMU WM3MEHYMBOCTh, W OIIGHUBATh WX BIUSHHEC Ha
paccMaTp MBa€MbI€ BETUYHUHBI U TP OLIECCHI.
NHTynTMBHOE TIPEACTABIEHWE O CIYyYaWHOM W3MEHYMBOCTH, WCCIECIOBAHUE
3aKOHOMEPHOCTEN U TEHAEHIIMM CTAHOBUTCS MOTHUBHP YIOIIECH OCHOBOM JIUISI U3y YECHUS
TEOP UM BEP OATHOCTEN. BOJIbIII0€ 3HAUEHUE UMEIOT TP AKTUYECKUE 33 JaHUS, B YACTHOCTH
OTIBITHI C KIIACCUYECKUMH BEP OSITHOCTHBIMU MOJESIMH.
[ToHsITHE BEP OSITHOCTH BBOJIUTCS KaK MEP a Mp aBI0TI0I00MsI ClTydaiHOro coOobITHs. [Ipn
M3y4YeHUU y4eOHOTO Kypca 0OydYaromnmecs 3HAKOMSTCS C TP OCTEHITMMU METOIaMU
BBIUMCIIEHUS BEPOSITHOCTEH B CIIYYalHBIX JKCHEPHUMEHTAX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU UCXOJaMHU, BEPOSATHOCTHBIMUA 3aKOHAMU, MO3BOJISIIOIIUMU CTaBUTh
1 pemaTth 00Jee CII0KHBIE 3a/1a4l. B yueOHbIN KypC BXOIT HaUaJIbHbIE TTPEICTABICHHUS
O CIIy4YaWHBIX BEIMYMHAX U UX YUCIOBBIX XapaKTepUCTUKAX.
B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYaroIIUXCs ¢
MHO>KECTBAMU U OCHOBHBIMHU OMNEpPAIUAMHU HaJ MHO>KECTBAMH, PaCcCMATPHUBAIOTCI
MpUMEPHI IPUMEHEHUS IS PEUICHUS 3a7ad, a TaKKE HMCHOJb30BaHUS B JPYTUX
MaTeMaTUYECKUX KypcaxX M Y4eOHBIX Mp eIMETax.
B 7-9 xnaccax uzyuaercss yueOHbIN Kypc «BeposSTHOCTh U CTaTUCTUKA», B KOTOPBIA
BXoasAT pasaensl:  «lIpencraBneHne AaHHBIX W ONUCATEIbHAs] CTATUCTUKAY,
«BepoaTHoCcTb», « DNIeMEHTh KOMOUHATOP UKW, « BBeneHne B Teop uto rpadoBy.
OOmiee 4YHCIO 4YacoB, PEKOMEHJIOBAHHBIX [IJIS M3Yy4e€HHUS Y4eOHOTO Kypca
«BeposrHocts u cratuctuka», — 102 gaca: B 7 kitacce — 34 yaca (1 yac B Henemn),
B 8 kiacce — 34 yaca (1 gac B Henento), B 9 kimacce — 34 yaca (1 gac B Henento).

COJAEPKXAHUME OBYYEHUA
7 KIIACC

[IpencraBienue naHHBIX B BUAE TaOiul, nquarpamMm, rpadukoB. 3anoJHEHHE
TaOJIHIl, YTEHUE U MOCTPOCHUE AUArpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KP yTOBBIX).
Urenue rpadukoB peanbHbIX MpoleccoB. M3Bieuenne nHPopMalmu U3 auarpamMm
Y Ta0JIU1, UCTIOJIb30BaHUE U UHTEP P €TalUsl JAHHbIX.

OmnucarenpHas CTATUCTUKA: Cp €1HEE ap N(PMETHYECKOE, MEIMaHa, P a3Max, Haudoblee
M HauMEHblliee 3Ha4YeHUss Habopa 4YHUCIOBBIX JaHHbIX. [Ipumepsl ciaydaitHON
W3MEHUYHUBOCTH.

CrnyuailHblil SKCIIEp UMEHT (OIBIT) U CiydyaiiHoe coObITHE. BeposTHOCTh M yacToTa.
Posib Ma10BEpOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITUH B IIP UPOJIE U B OOIIECTBE.
Mosera u urpajibHas KOCTb B TEOP MU BEP OSITHOCTEN.

I'pad, Bepumuna, pedpo. Crenenp BepiuuHbl. Uncno pedep U cyMMapHas CTENEHb
BepiuH. [IpencraBnenue o cesizHoctu rpada. Llenu u uukisl. [Tyt B rpadax. O6xon

95



OdenepanpHas pabouas nmporpamma | Marematuka. 5—9 xiaccel (0a30BBI YPOBEHB)

rpada (sinepoB myTh). [IpencraBnenne 06 opueHTUp OBaHHOM Tpade. Perenue 3aaaq
C MOMOIIIBIO TPadoB.

8 KUIACC

[IpencraBieHue NaHHBIX B BUAE Ta0JINILL, JUarpamm, rpadukos.
MHOK€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOKECTBO. Onepanuu HaJl MHOXECTBAMMU:
oObeuHeHue, nepeceueHue, nonoiaHeHne. CBoiicTBa omnepalnuii HaJi MHOYKECTBaAMU:
e EMECTUTENBHOE, COUETATENBHOE, PACIIPEAEIUTENBHOE, BKIIFOUEHHS. VI CIIoIb30BaHue
rpaMueckoro MpeACTaBICHUSI MHOXECTB Il OIMCAHUSl PeaJbHBIX TP OLECCOB
U SIBJICHUM, IIPU PEIICHUN 3a]a4.
N3mepenue paccenBanus JaHHbIX. Jlucnep crs U cTaHIap THOE OTKJIOHEHHUE YU CIIOBBIX
HabopoB. Jluarpamma paccerBaHusI.
DneMeHTapHbIE COOBITHS CiiydyaiHOTO ombITa. CiydaiiHbie coObITHs. BeposiTHocTn
coObITu. ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTaAp HbIMU COOBITUAMU. CIyyaiHbINA
BbI0OD. CBsA3b MEXIYy MaJOBEPOSITHHIMU U MPAKTUUECKH JOCTOBEP HBIMU COOBITHSIMU
B IIPUP O/JI€, 0OIIECTBE U HAYKE.
HepeBo. CBolicTBa J€PEBbEB: E€NUMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BHCSIYEH
BEPILHHBI, CBSI3b MEXKAY YHMCIOM BEpUIMH U uuciaoM pedep. [IpaBuino yMHOXKEHUS.
Pemenue 3aga4 ¢ nomoisio rpagos.
[IpotuBononoxueie coobiTus. Juarpamma Dinepa. OObenvHEHNE U TIEp eceueHUe
coObrtuii. HecoBmectHbie coObiTHs. DopMyna cl0KeHUsl BepOsATHOCTEH. YClIoBHas
BeposTHOCTh. llpaBuno ymHoxxenusi. HeszaBucumpbie coObiTusi. [IpencraBienve
DKCIIEpUMEHTa B BuJEe JepeBa. PemenHue 3amay Ha HaXOXKIECHHE BEPOSTHOCTEM
C MOMOILBIO JIEp €BA CIYYaHOT0O SKCIEP UMEHTA, Juarpamm Jiepa.

9 KVIACC

[IpencraBienue AaHHBIX B BHJE TaOJMl, AMarpaMmm, rpadukoB, MHTEPIIpeTaLMsA
JaHHBIX. UTeHre U MoCTp OeHue TaOull, AUarpaMm, rpapuKoB MO P eaTbHbIM JaHHBIM.
[TepecranoBku u dakTopuan. CodeTaHus M YuciIo coueranuil. Tpeyroapauk [Tackas.
Pemrenue 3a1a4 ¢ UCTIOIb30BaHUEM KOMOWHATOP UKH.
I'eomerpuueckast BeposATHOCTb. CraydalHbld BbIOOp TOYKM U3  (UTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYTU OKPYKHOCTH.
UcnoeiTanne. Ycnex u Heypauda. Cepusi ucnblTaHud g0 mnepBoro ycmexa. Cepus
ucnbiTannii bepHynnu. BeposiTHocT cOOBITHI B CEp UM UCTIBITAaHUIN bep HyLu.
CirydaliHas BEIIMYMHA U P aCIPEACIICHUE BEP OATHOCTEN. MaTeMaTHuecKoe 0KUIaHUE U
nucnepcus. [IpruMepbl MaTEMATHYECKOTO OXKUAAHMS KaK TEOPETHUUECKOTO CpEIHETO
3HAYCHU BEIUYMHBI. MaTeMaTU4ECKOE OKUIAHUE U IUCTIEP CHS CITYy YaHOU BEJTMYHHBI
«YHUCIIO YCIEXOB B CEpUU UCIBITAaHUN bep Hymmy.

[TonsaTHE 0 3aK0HE OONBIINX yncen. V3Mep eHrne BEp OATHOCTEN C TOMOUIBIO YACTOT.
Posb 1 3HaueHHe 3aKOHa OOJIBIIMX YUCEN B IPUPOJIE U OOLIECTBE.
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HPEJIMETHBIE PE3YJIbTATHI

[IpenmerHbIe p €3yIbTaThl 0CBOEHHS TP OTPaMMbl y4€OHOT0 Kyp ca K KOHITy 0OyUeHUs B
7 KJacce.

YuraTts nHGOPMaIMIO, TIP €/ICTABICHHYIO B Ta0JIMIIaX, Ha JUarpamMmmax, Ip eJICTaBJIsTh
JTaHHBIE B BUJIE TAOIUII, CTP OUTh JUarpaMmbl (CTOJIOUKOBBIE (CTOJIOUATHIC) U KP YTOBbIE)
110 MacCHMBaM 3HAUYCHUM.

OnuchiBaTh U UHTEP P ETUPOBATH PeajlbHbIC YUCIOBBIC JAHHBIC, NP ECTaBICHHBIC B
TabNIuIax, Ha AuarpaMmmMax, rpadukax.

Hcnonb30BaTh ISl ONMUCAHUS JTAHHBIX CTAaTHUCTUYECKHE XapaKTEPUCTUKHU: CpEIHeEe
apudmMeTryeckoe, MeJinaHa, HauboJIbIllee U HAUMEHBIIIEE 3HAUCHHUSI, Pa3Max.

Nmerb nipeicTaBieHre 0 CIy4alHOW M3MEHYMBOCTU HAa MPUMEPax IeH, (PU3NYeCKUX
BEJIMYMH, AHTPOMOMETPUYECKUX JAHHBIX, UMETh MPEICTaBICHUE O CTATUCTUYECKOMN
YCTOMYHUBOCTH.

[IpeaMeTHBIC p €3y IbTaThl OCBOCHUS IP OTPAMMBI y4€OHOTO Kypca K KOHITY 00ydeHHT B
8 kiacce.

W3Bnekath U mpeoOpa3oBbIBaTh MH(OPMALMIO, MPEACTABICHHYIO B BHUAE TaOJuIl,
auarpamm, rpa@uKoB, P €ICTaBIATh JaHHbIE B BUE TA0JIMI, 1UarpaMm, rpadukos.
OnuceIBaTh JAHHBIE C TIOMOIIBIO CTATUCTUUECKUX TIOKA3aTeNei: CpeHUX 3HAUCHUN U
Mep paccerBaHus (pa3max, JUCHEPCHs U CTAaHAAP THOE OTKIOHEHHE).

HaxonuTh 4acToThl YMCIOBBIX 3HAYEHUM M YACTOTHI COOBITHIA, B TOM YMHCIE IO
pe3yJibTaTaM U3MEpP CHU 1 HAOII0ICHHI.

Haxonute BepOSITHOCTM Cly4YaWHbIX COOBITUH B OMNbITaX, 3Hasg BEPOATHOCTU
AJIEMEHTAP HBIX COOBITHIA, B TOM YHCJIE B OTIBITAX C PABHOBO3MOKHBIMH 3J71€MEHTAP HHIMU
COOBITHSIMU.

Hcnonb3oBaTh rpaduueckre MOIETHU: Jep €BO CIyYaHOr0 IKCIIEP UMEHTA, IMarpamMMbl
Dilnepa, yucioBas mpsiMasi.

OnepupoBarh MOHATUAMHU: MHOYKECTBO, IIOJMHOKECTBO, BBIIOJIHIATH ONEpALUU HaJ
MHOKECTBaMU: OOBEAMHEHUE, IepeceueHue, AOTOJHEHHUE, NepEeUUCIsITh dJIEMEHTHI
MHOECTB, MP UMEHITh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyueckoe np eicTaBIeHne MHOKECTB U CBA3EH MEXIy HUMU Ui
OTIMCAHUS TP OLIECCOB U SIBJICHUI, B TOM YHCIIE TP U P CLICHUY 33124 U3 IP yTUX YUEOHBIX
TP EIMETOB U Ky COB.

[IpeaMeTHbIE p €3yIbTaThl 0CBOCHUS P OTPaMMBbI y4€OHOT0 Ky ca K KOHITY 00yUYeHUS B
9 kJjacce.

N3Bnekath W mpeoOpa3oBbBaTh HHGOPMAIMIO, MPEACTABICHHYI0 B P a3lIMUHBIX
UCTOYHHUKAX B BHUJE TaOJUWIl, TUArpaMm, IpaduKoB, IPEACTABIATh TaHHBIE B BUJIC
TaOJIHI, TUarpamMm, rpauKoB.
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Pematp 3agaum  OopraHuM30BaHHBIM  TEpeOOPOM  BapHAHTOB, a  TaKXKeC
WCMOJIb30BaHNEM KOMOMHATOP HBIX MPaBWI U METOJOB.
Hcnonp30BaTe OnucaTeNbHbIE Xap AKTEPUCTUKH IJISI MACCUBOB YHMCIIOBBIX JTAHHBIX, B
TOM YUCJIE CPENHUE 3HAUEHUS U MEPBI PaCCEUBAHUS.
Haxonuth 9acTtoThl 3HAYEHWUH W YaCTOTHI COOBITHSA, B TOM YHCIE IMOJb3YsCh
pe3yJIbTaTaMu TP OBEACHHBIX U3MEP CHUIM M HAOIIOICHHM.
Haxonutb Bep 0SITHOCTH CITy4alHBIX COOBITUI B M3YUEHHBIX OIBITaX, B TOM YUCIIE B
OTIBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAP HBIMU COOBITUSMH, B CEPUAX UCTIBITAHUMN JI0
MEPBOTO yCIEXa, B CEPUAX UCIBITAHUN bep Hyu.
HNmets nipeacraiieHre O C1y4alHOW BETUYMHE U O PACIpP EACTICHUN BEP OSTHOCTEN.
Nmerp mpencraBieHUe O 3aKOHE OOJBIIMX 4YHUCET KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YalHOW HM3MEHUMBOCTH W O POJH 3aKOoHa OOJBIITHX
qucen

B IPUPO/IE U 0OIIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |Konnuectsq OCHOBHOE€ cojiepKaHHE OcHOBHBIC BUJIBI ACATEITLHOCTH 00YJaOIINXCS
(Tembl) Kypca JacoB

[IpencraBienue qaHHBIX 7 [IpencraBienue JaHHBIX OcBauBaThb CIoCcoObI TIp €1CTaBJICHUA
B Tabnuuax. [IpakTuueckue | CTaTUCTHUECKUX JAHHBIX M YHCIOBBIX MACCHBOB
BBIYMCIIEHUS 110 TAOJMYHBIM | C MOMOILIbIO TAOJIUI] U JUATP aMM C KCII0JIb30BaHUEM
naHHbIM. M3BNeueHune aKTyaJIbHBIX U BaXXHBIX JAHHBIX (AeMorpaduyeckue
Y MHTEp IIp eTauus JAHHBIE, TIP OU3BOJCTBO NP OMBIIIIEHHOM
TaOJIUYHBIX TaHHBIX. U CEeNIbCKOXO3MCTBEHHOM TP OTYKIIUH,
[IpakTuyeckas pabora OOIIECTBEHHBIC U TIP UP OJTHBIE SIBJICHHUS ).
«Tabauup». HN3yuaTh MeToabI pabOThI C TAOJTUYHBIMU
I'paduueckoe U rpauyecKuMu NpeICTaBICHUSIMU TaHHBIX
TP €/ICTaBJICHUE TaHHBIX C IOMOILIbIO HU(POBBIX PECYPCOB B XOJI€
B BHUJI€ KPYTOBBIX, P aKTUYECKUX paboT
CTOJIOUKOBBIX (CTOJI0UATHIX)
auarpamm. YreHue u
MIOCTP OE€HUE TUArp aMM.
[Ipumepsl nemorpadudeckux
JUarp aMM.
[IpakTuueckas pabota
«Jlnarp amMMbD»

OmnucaTenbHas CTaTUCTUKA 8 Yucnossie Habopbl. Cpennee | OcBanBaTh NOHATHUS: YUCIOBOU HAbOp, Mepa

apudmeTHIecKoe.

LEHTp AJIbHOW TeHJIEHIIUU (Mepa IIEHTpa), B TOM YHCIIEe

99




OenepanpHas pabouas mporpamma | Marematuka. 5—9 kmaccel (0a30BbIii yPOBEHB)

Menuana 9uciioBoro Habopa.

YcTOMYUBOCTE MEJTUAHEI.
[IpakTuueckas pabota
«Cpennue 3HaUYCHUS .
Haubomnbiiee 1 HauMeHbIIIEE

3HAYEHUS YUCITOBOTO Habopa.

Pasmax

CpenHee ap upMeTHIecKoe, MeruaHa.

OnuceIBaTh CTATUCTUYECKUE JJAHHBIE C TOMOIIBIO
cpeaHero apuMeTHIecKoro U MeIuaHbI.
Pemiate 3axaum.

HN3y4yaTth cBOMCTBA CpEIHNUX, B TOM YHUCIE

C MIOMOTIIBIO ITU(P OBBIX PECYPCOB, B XOJI€

P aKTUYECKUX paloT.

OcBauBaTh NOHATHSA: HANOOJIBIIICE U HANMEHBIIIEE
3HAYEHUS YUCIIOBOTO MacCHBa, pa3Max.

PemaTthb 3a1aun Ha BEIOOp crioco0a onucaHus
JTAHHBIX B COOTBETCTBUU C TIPUP OJI0H JTaHHBIX

¥ TIETISIMH UCCIICIOBAHUS

CnyuaiiHasi "BMEHYHUBOCTh

CnyuaiiHas ”3MEHUYUBOCTb
(mpumepsl). YacroTta
3HA4YEHUM B MAaCCUBE
NaHHbIX. ['pynmmp oBka.
I'mcrorpammel.
[IpakTuueckas padbota
«CnyyvaiiHast "3MEHYUBOCTD)

OcBauBaTh NOHATHSA: YACTOTA 3HAYEHUI B MACCHBE
JAHHBIX, TP YIIHAP OBKA JTaHHBIX, TUCTOTpaMMma.
CTpouTh ¥ aHAJIU3MPOBATH THCTOIP AMMBI,
NoA0OMPaTh NOAXOASAIINN AT TP YIIITAP OBKU.
OcBauBaThb rpaduueckue rnp ecTaBlIeHUs pa3HbIX
BHJIOB CIIy4alHOW U3MEHUYMBOCTH, B TOM YHCJIE

C IOMOIIIBIO ITU(POBBIX PECYPCOB, B XOJI€

P aKTUYECKON pabOoThI

Bsenenue B Teoputo rpagon

I'pad, Bepuna, pedpo.
[IpencraBnenue 3agaun

c noMo1bio rpada. CreneHb
(BaJICHTHOCTH) BEp IIIMHBI.
Yucno pedep u cyMmapHas

OcBauBaTh NoHATHS: Tpad, BepnHa rpada, pedpo
rpada, cTeneHb (BaJeHTHOCTh BEPIIIUHBI), IEMh

U IUKII.

OcBauBaTh NOHSATHS: TIYTh B rpade, SIUIepoB MyTh,
o0xo/ rpacda, OpueHTUP OBAHHBIN Tpad.
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creneHb BepuH. Lens

u k. [1yTe B rpade.
[IpencrasneHue o CBA3HOCTH
rpada. O6xon rpada
(SMIEp OB MyTh).
[IpencraBnenue

00 Op IEHTHUP OBAHHBIX

rpadax

PemraTe 3a1a4u Ha IOUCK CyMMBI CTETNIEHEN BEP LIWH
rpada, Ha mouck 06xoa rpada, Ha MOUCK MyTeit

B OpMEHTUP OBaHHBIX I'padax.

OcBauBaTh c1I0COOBI 1P €ACTABICHMS 3a]1a4 U3 Kypca
anredpbl, FEOMETP UU, TEOP MU BEP OSITHOCTEN, AP yTUX
Ip €AMETOB € IOMOIIbIO rpadoB (Kap Thl, CXEMBI,
AIIEKTP MYECKUE LIeNH, (PYHKIMOHAIbHbIE
COOTBETCTBUSI) HA MPUMEPaxX

BeposTHocTh u yacTtoTa
CITy9alHOTO COOBITHS

Cny4aiiHbI{ OTIBIT

1 cIy4aiHOE COOBITHE.
BeposTHocts muacroTa
coObITus. Poiipb

MaJIOBEP OSTHBIX

Y P aKTUYECKHU I0CTOBEP HBIX
COOBITHI B TIPUP OJIC

1 B obmiectBe. MoHeTa

Y UTpajibHasi KOCTh B TEOP U
BEP OSAITHOCTEM.
[IpakTuueckas pabota
«YacToTa BBINTAJICHAS OPJIa

OcBauBaTh NOHATHSA: CITYYaNHBINA OTIBIT

U CllydailHoe cOOBITHE, MaJIOBEP OSITHOE

U TIP aKTUYECKH JIOCTOBEPHOE COOBITHE.

M3yuyaTh 3HAYMMOCTH MaJIOBEPOSITHBIX COOBITHI

B IPHUPOJIE M 0OIIECTBE HA BAXKHBIX MTPHUMEPaxX
(aBapuu, HECUACTHBIC CITyYaH, 3alIUTa Mep COHAIBHOM
uHbOpMaIuK, epenada JaHHbIX ).

HM3y4aTh posb KITACCUYECKUX BEP OATHOCTHBIX
Mojienel (MOHeTa, Urp ajibHas KOCTh) B TEOPHUU

BEP OATHOCTEMN.

HabaronaTh M M3y4aTh 4acTOTy COOBITUM B TIP OCTHIX
HKCIIEp UMEHTAX, B TOM YHCJIE C TOMOIIBIO ITU(POBBIX
PECYPCOB, B X0JI€ NP aKTHUECKOU pabOoThI

O060011eHuE,
cucTeMaTHh3alus 3HaAaHUHI

[IpencraBieHue JaHHBIX.
OmmcaTenbHast CTaTUCTHKA.
BepostHOCTB CiyyaniHOTO
CcOOBITHUSA

IToBTOPSATH U3YUECHHOE U BBICTPAMBATH CUCTEMY
3HAHHUH.

Pemats 3aga4um Ha 1p €CTaBJICHNUE U OTTMCAHUE
JTAHHBIX C MIOMOIbIO U3YYEHHBIX Xap AKTE€P UCTHK.
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O0cy:xaaTh NIpUMeEPbI CTyYaHBIX COOBITHIA,
MaJIOBEP OSITHBIX U MIPAKTUYECKH I0CTOBEP HBIX
CITy9aWHBIX COOBITHIA, MX POJIH B IPHUP OJIC U )KU3HH
YyeloBeKa

OBUIEE KOJIMYECTBO
YACOB ITO [TPOT'PAMME

34
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8 KUIACC
HaumenoBanue paznena |Konuuectso OcHOBHOE cofep KaHuE OcHOBHBIE BUJIBI ACATEIHLHOCTH 00YYaOIIUXCS
(TemBbI) Kypca 4acoB
[ToBTOpEHME KypCca 4 ITpencraBieHye TaHHBIX. IToBTOPATH H3YYECHHOE U BBICTPAUBATH CUCTEMY
7 xkiacca OnucatenbHas CTATUCTHKA. 3HAHUMU.
CnyyaiiHasi U3BMEHYHUBOCTb. PemiaTs 3aga4m Ha p €ACTaBICHUE U OTTMCAHUE
Cpennue unciioBoro Habopa. | JaHHBIX C TOMOIILIO0 U3YYEHHBIX XapaKTep UCTHK.
Cry4aiiHpIe COOBITHS. PemiaTs 3a1a4u Ha IIp €1CTABIIEHUE I'P YIIIIUP OBAHHBIX|
BeposTHOCTH M 4aCTOTHI. JTAHHBIX U OTIMCAHUE CIIy4YaHOW M3MEHUYUBOCTH.
Knaccnueckue Mmoenu Pemiath 3aga4m Ha onp e€€HUE YACTOTHI
TEOP UM BEP OSITHOCTEM: CIIy9alHBIX COOBITHIA, 00CYKICHHUE TP UMEP OB
MOHETa ¥ UTP aJIbHASL KOCTh CITy9alHBIX COOBITHI, MAJIOBEP OSITHBIX
U NP aKTUYECKHU JOCTOBEPHBIX CITyYalHBIX COOBITHI,
UX POJIA B IPUPOJE U JKU3HU YEITOBEKA
OnucatenbHas CTaTUCTUKA. 4 Otxkionenus. Jlucnep cust OcBauBaTh NOHATHA: JUCIIEP CUS U CTAHJAP THOE
PaccenBaHne naHHBIX YHCI0BOTO Habopa. OTKIIOHEHUE, UCIIOJIb30BATh 3TH Xap aKTEP UCTUKH
CrangapTHOE OTKIIOHEHHE JUTSL OTIMCAHUSA PACCEUBAHNA JAHHBIX.
YHCI0BOrO Habopa. BoiaBurath runote3bl 00 OTCYTCTBUY WM HAJTUIUHU
JnarpamMmbl paccenBaHus CBSA3M IO JUArpaMMaM PacCEUBAHUS.
CTtpouTh qUarpamMmbl pacceMBaHus MO UMEIOIIUMCS
JTAHHBIM, B TOM YHCJIE C IOMOIIBbI0 KOMIIBIOTEpP A
MHoxecTBa 4 MHOK€eCTBO, MOAMHOXKECTBO. | (OCcBaMBATH MOHATHUA: MHOXKECTBO, SJIEMEHT

Onepanuu

MHOKECTBa, IOJMHOXKECTBO.
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Haa MHOXCECTBAMMU:

06’beIII/IH€HI/Ie, Iep €CCUCHUC,

JOTIOJIHEHHE.
CaolicTBa onepanuit
HaJl MHO>KECTBaMHU:
1Iep EMECTUTENBHOE,
coyeTaTeNbHoE,
pacnpeaenuTesbHOE,
BKJIFOUCHHUSI.
I'paduueckoe

P €ZICTaBJICHNE
MHO>KECTB

BoINoJIHATH oniepanuu HaJl MHOXKECTBAMU:
oObeaHEHNE, TIep eceueHue, JOTIOTHEHHE.
Hcnoab30BaTh CBOWCTBA: TIEP EMECTUTEIBHOE,
COYeTaTeIbHOE, PACIp eNETUTEIHLHOE, BKIIFOUCHHUS.
Hcnoab3oBaTh rpadudeckoe mpeacTaBieHue

MHO>KECTB IIPY ONKMCAHUHU P €AJIBHBIX IIP OLIECCOB
Y IBJICHUH, TIP U P ELIEHUM 3a1a4 U3 IPYTUX YUEOHbIX

TP €IMETOB U KYp COB

Bep oaTHOCTE Ciiy4aiHOTO
COOBITUS

DneMeHTap HbIE COOBITHSL.

CnyuaitHbie cOOBITHSA.
biarompusTcTByromue

QJICMCHTAP HBIC CO OBITHA.

BepositHocTH COOBITHI.

OT1IBITHI € PaBHOBO3MOKXHBIMHA
QJICMCHTAapP HBIMHA COOBITUSIMU.

CnyuaiiHblii BBIOOD.
[IpakTuueckas pabota
«OnbITHI

C PaBHOBO3MOKHBIMU
AJIEMEHTap HBIMU
COOBITHSIMIDY

OcBauBaTh NOHATHS: DIIEMEHTAP HOE COOBITHE,
CllydailHoe COOBITHE KaK COBOKYITHOCTh

0JIaronp UATCTBYIOIINX AJIEMEHTAP HbIX COOBITHIA,
PaBHOBO3MOJKHBIE 3JIEMEHTap HbIE COOBITHSI.
PemraTe 3aga4m Ha BBIYUCIIEHUE BEP OSITHOCTEN
COOBITHUI 110 BEP OATHOCTAM 3JIEMEHTAP HbIX COOBITUI
CIIy4YaWHOTO OIIbITA.

PemraTh 3a1a4u Ha BEIYMCIIEHHUE BEP OATHOCTEN
COOBITUH B OMBITAX C PABHOBO3MOXKHBIMU
AJIEMEHTap HBIMHU COOBITUSIMU, B TOM YHUCIIE

C IOMOUIBIO KOMITBIOTEPA.

IIpoBoaUTH U U3y4YaATh ONBITHI

C PaBHOBO3MOYKHBIMH 3JI€MEHTAP HBIMU COOBITUSIMU
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(c UCTIONIB30BAHUEM MOHET, UTP AJIbHBIX KOCTEH,
JPYTUX MOJIEJICH) B X0I€ P AKTUYECKON pabOThI

Bsenenue B Teoputo rpadosn

HepeBo. CBolicTBa aepena:
€IMHCTBEHHOCTb Iy TH,
CyIIIECTBOBAHUE BUCAYEH
BEPUIMHBI, CBA3b MEXKIY
YHCIIOM BEPIITUH U YUCITIOM
pebep. [IpaBmiio yMHOKEHUS

OcBauBaTh MOHSITHS: JIepEBO Kak rpad Oe3 ruKIia,
BHCsiYasi BepIIuMHa (JIKCT), BETBb JIEp €Ba, MyTh

B JIEp €BE, TMAMETP JEpEBa.

HN3yyaTh CBOMCTBA JICp €Ba: CYIIECTBOBAHNUE BUCAYEH
BEP LIMHBI, EAUHCTBEHHOCTh ITyTH MEXIY IBYMS
BEpIIIMHAMMU, CBA3b MEXY YHCIOM BEPIIUH U YHUCIOM
peoep.

Pemathb 3a/1a4M HAa TOKCK Y NI€P CUUCIICHUE Ty TEN

B JIEp €BE, OTIp €/IeJICHUE YKCIIa Bep IITUH WK pedep

B Jiep €Be, 00X 0,1 OMHAPHOTO JIep €Ba, B TOM YHCIIE

C Ip IMEHEHHUEM TIp aBHJIa YMHOKCHUS

CrnyuaitHpie COOBITHS

[IpoTrBOMOJIO)KHOE COOBITHE.

Juarpamma Diinepa.
OO0benuHeHne U rep eceueHre
coObrTuii. HecoBmecTHbIe
coObITusl. Popmyiia
CJIO’KEHHMSI BEP OSITHOCTEMN.
IIpaBuino yMHOXEHUs

BEP OSITHOCTEM.

YcnoBHas BEp OATHOCTb.
HezaBucnmble cCOOBITHS.
[IpencraBnenue

OcBauBaTh NOHATHSA: B3AUMHO NMPOTUBOMOI0KHbBIE
COOBITHS, OTIEp AITMH HAJT COOBITUAMH, OObETUHEHHE
U TIep eceueHue cOOBITUH, Auarpamma Ditiepa
(Oitnepa—BeHHa), COBMECTHbIC I HECOBMECTHBIC
COOBITHS.

N3yuath TeopeMbl 0 BEpOSTHOCTU OOBEIUHEHUS
IBYX COOBITUH ((OPMYJIBI CITIOKEHHS BEP OATHOCTEN).
PemiaTh 3a1aun, B TOM YHCJI€ TEKCTOBBIC 3a/1a41
Ha OIp e/leJICHUE BEp OATHOCTEH 00BETMHCHUS U
TMIep eCCUCHHUS COOBITHI C TTOMOIIBIO YHCITIOBOM
npsIMO, Trarpamm Disepa, GopMyJIbl CIIOKEHUS
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CIIy4YalHOT 0 SKCIIEPUMEHTA
B BUJIE JIEpE€Ba

BEP OSITHOCTEM.

OcBauBaThb MOHATHSA: TIPABUIIO YMHOKEHUS

BEP OSITHOCTEH, YCIIOBHASI BEP OITHOCTh, HE3ABUCUMBIE
COOBITHUS JIep €BO CITyYalHOTO OTIBITA.

N3y4yaTh cBOiicTBA (OMp €1€TICHMS ) HE3aBUCUMBIX
COOBITHH.

PemaTe 3a1a4m Ha onp €/I€TIEHKE U UCTIOJIb30BaHUE
HE3aBHUCUMBIX COOBITHIA.

PemiaTh 3a1a4u Ha IOUCK BEP OSITHOCTEN, B TOM
YHUCIE YCIOBHBIX, C UCIIOJIb30BAaHUEM JIEp €BA
CIIy4aWHOTO OMbITa

O060011€eHuE,
cHUcTEeMaTH3alys 3HaAaHUMN

[IpeacraBieHue JaHHBIX.
OnucaTtenbHas CTATUCTHKA.
I'padwr. BepostHOCTH
CIIy4aHOTO COOBITHSI.
D1eMEeHThl KOMOMHATOP UKU

I[oBTOPATH U3yYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUMU.

PemiaTh 3a1a4u Ha IIp €ICTaBJICHUE U OTIMCAHUE
JAHHBIX C IOMOIIBIO U3YUYEHHBIX Xap aKTEP UCTHK.
Pemath 3a1a4u ¢ npuMeHeHueM rpagos.

PemiaTh 3a1a4M Ha HaXOXKIECHUE BEP OSTHOCTH
CIIy4alHOTO COOBITUS MO BEP OSITHOCTAM

AJIEMEHTap HBIX COOBITHM, B TOM YHCII€ B OTBITaX

C pPaBHOBO3MOKHBIMHU 3JIEMEHTAP HBIMU COOBITUSIMU.
Pemath 3agaun Ha HaXOX/JICHUE BEP OTHOCTEN
00bEIMHEHUS U NIEp €CeUeHUs COOBITUH, B TOM YHCIIE
HE3aBUCUMBIX, C UCMOJIb30BaHUEM I'paUUECKUX

NP €/ICTaBJICHUH U JiepeBa CIy4YailHOTO OTbITA.
PemaTsb 3agaun Ha niep eyucieHrue KOMOUHAIIHIA
(uyucna nepecTaHOBOK, YKCIa COYETaHUM),
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Ha HAXO0’KJICHUE BEP OSITHOCTEH COOBITHIT
C IIp MMEHEHUEM KOMOMHATOP MKW, B TOM YHUCIIC
C UCMOJIb30BAHUEM TpeyrojbHuka [lackamns

OBUIEE KOJIMYECTBO
YACOB ITOITPOT'PAMME

34
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9 KVIACC
HaumenoBanue paznena |Komanuectsg OcHoOBHOE cojiep )KaHUE OcHOBHBIE BUJIBI ACATEITLHOCTH 00YYaIOIIUXCS
(TeMbI) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBieHne TaHHBIX. IToBTOPATH U3YUYECHHOE U BLICTPAUBATH CUCTEMY
& Kimacca OmnucarenbHasi CTATUCTHKA. 3HAHWH.

Onepanuu HaJl COOBITUSIMU.

HeszaBucumocts COOBITHIA

PemraTh 3a1a4u Ha np €CTaBICHUE U OIIMCAHUE
JaHHBIX.

PemiaTs 3aga4m Ha HAXOXKIEHHUE BEP OATHOCTEN
00bEeIMHEHUS U NIEP €CEUEHHSI COOBITUH, B TOM YHUCIIE
HE3aBUCUMBIX, C UCMOJIb30BaHUEM I'pahUUECKUX
IIPEACTAaBICHUN U Jep€EBa CI1y4YailHOTO OIBITA.
PemaTts 3aga4un Ha niep euncieHue KOMOUHAIIHIA
(uuciia mepecTaHOBOK, YUCIa COYETAHUN),

Ha HaX0JIEHHUE BEP OATHOCTEN COOBITUI

C TP IMEHEHUEM KOMOMHATOPUKH, B TOM UHCIE

C UCIOJIb30BaHUEM TpeyroabHuka Ilackans

DJIEMEHTHI KO M6I/IHaTOp HUKH

ITepecranoBku. @akropuall.

CoueraHust ¥ 4UCIO
coyeTraHuil. TpeyroabHUK
[Tackans. Ilpaktuueckas
pabota «Bpluncienue
BEP OSITHOCTEN

C UCHOJIb30BAHUEM

OcBanBaTh NOHATHSA: KOMOMHATOPHOE NP aBUJIO
YMHOXEHHUSI, yIOPsIAOUEHHAs apa, Tp OliKa 00BbEKTOB,
IIep €CTAHOBKA, (paKTOpUajl Yuciia, COYETaHNUE, YUCIIO
co4eTaHui, TpeyroJibHuK [Tackamns.

PemiaTh 3a1a4u Ha 11ep €YUCIICHUE YIIOP ATOUYEHHBIX
nap, TpO€K, IIep CUUCICHUE IIEP ECTAHOBOK

Y COYETaHHUM JIEMEHTOB Pa3JIUYHBIX MHOKECTB.
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KOMOMHATOPHBIX (PyHKIMI
AIIEKTP OHHBIX TaOJIHID)

Pemiath 3a/1a4u Ha IP UMEHEHUE YUCIIA COYETAHUN

B ajiredpe (COKpalieHHOEe YMHOKEHUE, OUHOM
HproToHa).

Pemath, npuMeHsisi KOMOMHATOP UIKY, 3a/1a9H

Ha BBIYMCIICHUE BEPOSITHOCTEM, B TOM YHCII€ C TOMOIIbIO
AJICKTP OHHBIX TAOJIMII B XOJI€ NP aKTUIECKON pabOoThI

I'eomeTpuueckas
BEP OSITHOCTh

['eomeTpuueckas

BEp OSITHOCTh. CITy4aHbIN
BBIOOp TOYKH U3 (PUTYPBI
Ha IJIOCKOCTH, U3 OTp €3Ka,
W3 IyTH OKPYKHOCTH

OcBauBaTh NOHSITHE TEOMETP MUECKOM BEP OSITHOCTH.
Pemathb 3a1a4M Ha HAXOXKJIECHUE BEP OATHOCTEN

B OMBITaX, P €ICTABUMBIX KaK BHIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KpyTa, OTp €3Ka Win AyTH

OKP Y’KHOCTH, YUCIIOBOTO TP OMEKYTKa

Hcnbitanus bepHyum

UcneiTanne. Ycnex

u Heynada. Cepus
WCIIBITAHUM 10 TIEP BOTO
ycrexa. McnbiTanus
bepnynnu. Beposaraoctu

COOBITHI B CEp MM UCTIBITAHUI

bepnymu. [Ipakrnueckas
pabora «lcrbITaHus
bepnynin»

OcBauBaTh NOHATHSA: UCTIBITAHUE, JIIEMEHTAP HOE
coObITHE B UCTIBITAHUH (YCHEX U HEyaaya), cepust
VCIIBITAHUM, HACTYIUICHHUE IIEPBOTO ycIexa
(Heynaun), cepus ucnblTaHuid bep Hyn.

PemiaTh 3a1a41 HA HAXOXKACHUE BEP OSITHOCTEN
COOBITHIA B C€p MM MICTIBITAHUI 10 TIEPBOTO yCIieXa,
B TOM 4YHCJIE C TP UMEHEHHEM (DOPMYJIIbI CyMMBI
r€OMETP MYECKOM ITP OTP ECCHUH.

Pemath 3ag1a4u Ha HaXOXKJICHUE BEP O THOCTEN
AJIEMEHTapP HBIX COOBITHI B CEp UM UCTIBITAHUN
bepHynnu, Ha HAXOXK/JEHUE BEP O THOCTU

OIIP €JIETIEHHOT'O YMCIIa YCIIEXOB B CEP MU UCIIBITAHUIA
bepnynnu.

N3yuathb B X0/1€ NIPaKTHYECKOH PadoTHI,
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B TOM YHCJI€ C TOMOIIBIO (P OBBIX PECYPCOB,
CBOMCTBA BEPOSATHOCTH B CEP MU UCITBITAHUN
bepnymm

CnyuyaiiHas BeTM4nHa

CnyuaiiHas Bel1u4uHa

Y pacIpeneneHue

BEP OSITHOCTEM.
MaremMaTuueckoe OKuIaHNUE
W TUCIICP CUS CIy4YalHOU
BenM4uHBbL. [Ipumep sl
MaTeMaTHIECKOTO OKUIAHUS
KaK TEOp €ETUYECKOTO
CpEIHEro 3Ha4YCHHUs
BEJIUYMHBI.

[TonsiTue o0 3aKOHE OOJIBITUX
yucen. M3mepenne

BEP OSAITHOCTEN C IOMOUIBIO
yacTtoT. [I[pumMeHeHue 3akoHa
OOJIBIINX YHCET

OcBoUTH NOHATHSA: CIIyYailHas BETUYUHA, 3HAUCHUE
CJIy4allHOM BEJIMYMHBI, P acCIp eeICHUE

BEP OSITHOCTEM.

N3y4aTs M 00Cy,KaAATH P UMEP bl TUCKP ETHBIX

Y HETIP €P bIBHBIX CIIyYaHBIX BETUYHH (P OCT, BEC
Yeln0BeKa, YNCIEHHOCTh HACEJICHUs, 1P yTUe
VM3MEHYMBbBIEC BEIMYUHBI, paccMaTp UBABIIUECS

B KypC€ CTaTUCTHKH), MOJICTIbHBIX CITy4alHbIX
BEJINYHH, CBSI3aHHBIX CO CIyYailHBIMU OIbITAMH
(OpocaHKe MOHETBI, UTPaJTbHOM KOCTH, CO CITy4YailHbIM
BBIOOPOM H T. IL.).

OcBauBaTh NOHATHSA: MATEMAaTHIECKOE OKUIAHNE
CIIy4YalHOM BEJIMYMHBI KAK TEOP ETUUECKOE CP CTHEE
3HAYCHHE, JUCTIEP CUS CIIYYaMHOW BEIMYHUHBI KaK
aHaJIOT JUCIEpCUH YUCIOBOr0 Habopa.

Pemiate 32124 Ha BEIYMCICHUE MATEMATUYECKOTO
0KUJaHUA U JUCIIEP CUU JUCKP ETHOM CIy4YanHOU
BEJIMYMHBI 110 3aIJaHHOMY paclp €EIEHUI0, B TOM
4uCle 3a71a4, CBA3aHHBIX CO CTPaxOBaHUEM

Y JIOTEP EAMMU.

3HAKOMMTBLCS C MATEMATUYECKUM OXKHIaHUEM

Y TUCIIEP CUE€ HEKOTOPBIX PacHpeACICHUM, B TOM
YHCIIE P ACTIPEACICHUS CITYYalHOW BETUYMHBI «UHCITO
YCIIEXOB» B CEPUM UCIIBITAHUM bep Hyuin.
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N3y4aTh 4actoTy COOBITHSI B IOBTOP SFOIIUXCS
CIIy4alHBIX OMNbITAX KaK CIIy4alHYIO BEJIUYHHY.
3HAKOMMTBCS C 3aKOHOM 00bImuX yncenl (B hopme
bepHyn): mpu OOJBIIOM YKCIIE ONBITOB YacTOTa
COOBITHSI OJTM3KA K €0 BEP OSTHOCTH.

PemaTh 3a1aum Ha U3MeEp €HUE BEP OSITHOCTEN

C MOMOILIO YaCTOT.

O06cyxaaTh poJib 3aKOHA OOJIBIINX YHCEN

B 000CHOBaHUM YaCTOTHOTO METO]1a U3MEP CHUS
BEP OSITHOCTEM.

O0cy:kaaTh 3aKOH OOJBIINUX YUCEN KaK Mp OSIBICHNE
CTATUCTUYECKON YCTOMYHUBOCTH B U3MEHUYMUBBIX
SIBJICHUSX, P 0JIb 3aKOHA OOJIBIITNUX YUCE B TIPUP OJ1€
Y B )KM3HU YE€JIOBEKA

O06o00mmenne, KOHTP OJIb 10 IIpencrasneHue JaHHBIX. IoBTOPATH U3yUYEHHOE U BHICTPAUBATH CUCTEMY
OmmcarenbHast CTAaTUCTHKA. 3HAHMH.
BeposgTHocTh ciydaitHOTO Pemath 3a1a4u Ha 11p €ICTABIIEHUE U OTIMCAHUE
cOOBITHS. DJIEMEHTHI JTAHHBIX.

koMmOuHatopuku. Ciaydaiinple | PemaTh 3aga4u Ha HAX0KJIEHUE BEP OSATHOCTEN
BEJIMYMHBI U paclpeieeHus] | COOBITHIA, B TOM UHCJIE B OMBITaX

C PAaBHOBO3MOYHBIMH 3JI€MEHTAP HBIMU COOBITUSIMU,
BEPOSITHOCTEN OOBbEIMHEHUS U NIEP ECEUECHUS
COOBITHIA, BEIYUCIIATH BEP OSITHOCTH B OTBITaX

C CEpUSIMU CIyYaMHBIX UCIIBITAHUN

OBLIEE KOJIMYECTBO 34
YACOBIIO ITPOI PAMME
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HEPEYEHDb (KOAUPUKATOP) PACHHPEJEJIEHHBIX 110 KJIACCAM
MPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOH OBPA30OBATEJBLHOM IMTPOT'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUSA U QJIEMEHTOB COAEP KAHUSA

IHO MATEMATHUKE

B denepanbHBIX W pErMOHANBHBIX MPOIEAYpax OICHKH KadecTBa OOpa30BaHUS
HCIOJIb3YeTCs Tep €4eHb (KOAU(PUKATOP) paCHpPENeSICHHbBIX IO KJIaccaM Mp OBEPSEMBIX
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3zoBaTeIbHON MPOTrpaMMBbI
OCHOBHOTO 00111ero 00pa30BaHus U AIEMEHTOB COJEP KAHHS 10 MAaTEMATHKE.

S KVIACC
IIpoBepsieMble TPeOOBaHMS K pe3yJIbTATAM OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
NMPOrpaMMbl

Kon [IpoBepsieMble P EAMETHBIE P E3yIbTAThl OCBOCHHUSI OCHOBHOM

npoBepsieMoro |  00pa30BaTENbHOMU IIPOIpaMMbl OCHOBHOI'O 00LIero 00pa3oBaHUs
pe3yJibTaTta

1 Yucia ¥ BEIYUCIICHUS

I[Touumate u IMpaBUJIbHO YHOTpe6JI$ITI> TCPMHUHBI, CBJA3dHHBIC

1.1
C HaTypaJIbHbIMH YHCJIaMH, OOBIKHOBEHHBIMH 1 ACCATUYHBIMU AP 00sIMH

CpaBHUBaTh U yHOPSIOUYMBATh HATYpaJbHbIC YHUCIA, CPaBHUBATH

1.2 N
B IIP OCTEUILUX CITy4asiX OObIKHOBEHHBIE AP 00U, JECITUUHBIE Ap 00U

COOTHOCUTh TOUYKY Ha KOOPJMHATHON (YMCIOBOM) TP SIMOM C
1.3 COOTBETCTBYIOIIUM €l YHCIOM M H300pakaTh HATypaJbHbIC YHCIa
TOYKaMH Ha KOOPAMHATHOU (YUCIOBOI) Mp AIMOU

BoinonHsaTh apudmMeTndeckre qeicTBUs ¢ HATy P aJIbHBIMU YHCIaMH,

L4 C OOBIKHOBEHHBIMU AP OOSIMU B TP OCTEUIITUX CIydasx
1.5 BpINONHATE P OBEPKY, NP UKUAKY P €3yAbTaTa BEIYUCICHUN
1.6 OKpyTJIsTh HATYp aJIbHBIE YKUCIIA
2 Pemienue TekcTOBBIX 3aa4
71 PemmaTh TekcTOBBIE 3271a41 apUPMETUIECKUM CIIOCOOOM U C TOMOIIIBIO

OpTraHM30BaHHOT'O KOHCYHOI'O IICP e60pa BCCX BO3MOJKHBIX Bap HAHTOB]

Pemate 3agaun, cojepikalMe 3aBUCHMOCTH, CBSI3bIBAIOIIWE
2.2 BEJIMYMHBI: CKOPOCTb, BPEMS, PAaCCTOSHHUE, IEHA, KOJHUYECTBO,
CTOMMOCTb
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2.3

W cnonp30BaTh KpaTKUE 3aMMKMCH, CXEMBI, TAOJIHITBI, 0003HAUEHUS TP U
pelIeHn: 3a1a4

2.4

ITonb30BaTbCs OCHOBHBIMM CAMHUIOAMU HU3MCPCHUS: ICHBI, MaCChI,
pacCTossHnA, BPCMCHH, CKOPOCTH, BbIpaXaTb OIHU CAWHUIILI
BCIIMYHWHBI UCPC3 APYTHUC

2.5

N3Biekats, aHAJIM3UPOBATH, OLICHUBATH MH(}OP MaLMIO,
NpEACTAaBICHHYI0 B Tabiuue, Ha croJOuyaTtoil Jauarpamme,
WHTEP [P ETUPOBATH IP €CTABICHHBIE JAHHBIE, HCIIOJIb30BaTh J1aHHbIC
IIPY p CLICHUN 33124

HaFJISII[HaSI TeoOMCTp U

3.1

[Tonb30BaThC TEOMETPUYECKMMHM TMOHSATUSAMH: TOYKa, IIpsMas,
OTP €30K, JIy4, YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT

3.2

[IpuBouTHh pUMEPHI OOBEKTOB OKPY’KAIOIMIEr0 MHpa, UMEIOIIHNX
bopMy U3yUEHHBIX T€OMETP MUECKUX PUTYP

3.3

Hcnonb3oBaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YTJaMH: BepIlMHA
CTOP OHA; C MHOTOYTOJILHUKAaMU: YT0J1, BEp ILIMHA, CTOPOHA, TUATOHAII;
C OKpPY>KHOCTbBIO: paJiInyC, TUAMETP, LEHTP

3.4

N300paxxaTh M3y4EeHHbIE TEOMETP MUECKUE PUTYP bl HA HETMHOBAHHOM
U KJI€T4aTO Oymare ¢ MOMOUIbIO UPKYJIS U JIMHEUKU

3.5

HaxomuTe mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEP EHUEM
C MOMOIIBIO JIMHENKH, CTPOUTh OTP €3KH 3aJaHHOU JUINHBI; CTP OUTh
OKpYKHOCTb 3aJJaHHOTO pajauyca

3.6

HMcnonn30BaTh CBOMCTBA CTOPOH U YTJIOB IIPAMOYT'OJIbHHUKA, KBAJIpaTa
AJId UX IIOCTP OCHUA, BBIYMCIICHUA IUIOIAaAn U IICp UMETpa

3.7

BriuncasaTe nepuMeTp U IIoaas KBajapara, IpsiMOyrojbHUKa, QUryp,
COCTaBJICHHBIX W3 MPSMOYTOJbHUKOB, B TOM 4uCIE (QUryp,
n300pakKeHHBIX Ha KJIeTYaTOU Oymare

3.8

ITonb30BaTbCSI OCHOBHBIMH MCTPpHUYCCKMMH CAWMHUIAMHN HU3MCP CHUA
JJIWMHBL, ITTOII A, BbIpaXKaTb OJJHU CAMHUIBLI BETMYKWHBI UCP €3 AP YT'UC

3.9

Pacno3naBath map ajuienenune, Ky0, UCIOJIb30BaTh TEP MUHOJIOTHIO:
BepIINHA, pedpo, TpaHb, HU3MEPEHHsS; HAXOJIUTh HW3MEpP CHUI
napajenenurnena, Kyoa

3.10

Beraucnate oObeM KybOa, mapajienenumena 1o —3aJaHHbIM
H3MEp CHHSIM, TT0JIb30BaThCS SAUHUIIAMHI U3MEpP CHUS 00beMa

3.11

PemaTs HeC10XKHBIC 3aJa4r Ha U3MECP CHUC ICOMETP MUYCCKHUX BCIIMYNH
B I[IPAKTUYCCKHUX CUTYyalNAX
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HpOBepﬂeMbIe JIEMECHTDLI COACPKAHUA

Kon

[IpoBep sieMbIil 2JIEMEHT COIEP )KAHUS

1

HatypanbpHble unciia u HyJib

1.1

HatypamsHoe uncno. Psaa satypanpasix uucen. Ymcmo 0. M300pakenne
HATypaJbHBIX YMCE]I TOUKAMH Ha KOOP IMHATHOU (UMCIOBOM) P IMOH

1.2

ITo3unmonHas cucrema cuuciaeHus. Pumckas Hymepauws. [lecatnunas
CUCTEMA CUMCIICHUS

1.3

CpaBHEHHE HATYypAJIbHBIX YHCEN, CPABHEHHUE HATYP AJIbHBIX YUCEN C HYJIEM.
OKpyriaeHue HaTypajbHbIX YUCEN

1.4

CroxeHue, BbIUMTAHUE, YMHOXXEHUE W JICJIEHUE HATypalbHbIX UYHCEIL.
CBOWCTBO HY/JISI IPU CIIOKEHUH, CBOMCTBA HYJISI M €TUHULIBI TTP U Y MHOKECHHH.
[lepemecTuTenbHOE M COYETATEIBHOE CBOWCTBA (3aKOHbBI) CIIOKECHUS U
YMHOKEHHUSI, PaCHp eIeTUTETLHOE CBOMCTBO (3aKOH) YMHOKEHUS

1.5

Hcnons3oBanne OykB i 00O3HAUCHHS HEW3BECTHOTO KOMITOHEHTA
1 3aICH CBOMCTB ap UOMETUUECKHUX JICHCTBHMA

1.6

Jlenutenu W KpaTHbIE 4YuMCla, Pa3joXKEHHE HA MHOXUTenH. I[Ipoctwie
1 cocTaBHble yucha. [Ipusnaku aenumMoctrHa 2,5,10,3,9. Jlenenue c octaTkoM

1.7

Crenenp ¢ HaTypajbHBIM IOKa3aTeleM. 3aluCh YUCIAa B BUJAE CYyMMBbI
pa3psAIHBIX ClaraeMbIX

1.8

UucnoBoe BbIpakeHUE. BBIYKCIIEHUME 3HAYEHUM YHWCIOBBIX BBIPa’KEHUM,
MOPSIOK BBIMOJHEHUA JCUCTBUUA. MCnonb30BaHWE NPU BBIYMCIICHUSX
MEep EMECTUTEILHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOEHUs, PacIp eAEIUTEIbHOI0 CBOMCTBA YMHOKEHUS

HpoOu

2.1

[IpencraBienue o JpoOu Kak cHoco0e 3amucd 4YacTd BEJIWYUHBL
OO6bIkHOBEHHBIE 1p 00u. [Ip aBuIIbHBIE U HETIP aBUJIbHBIE JIp 001. CMellaHHast
IpoOb, MPEICTaBICHUE CMEUIAHHOW IpoOU B BUJE HEIPaBUIBHOW ApOOU
1 BBIJICIICHUE 1IEJI0M YaCTH YMCla U3 HEIp aBIIIBLHOM apoou. M300paxenue
npoOeli ToUKaMHi Ha YUCIIOBOM Mp AIMOM

2.2

OcHoBHOe cBoiicTBO apoou. Cokpamenne apooOei. [IpuBenenne apoodu
K HOBOMY 3HaMmeHaTent0. CpaBHeHHE qp o0ei

2.3

Crio)xeHre ¥ BBIYUTaHKE JIp 00ei. YMHOKEHUE U JIeJICHHUE AP 00€ei, B3aNMHO
oOpaTtHbIe 1poOu. HaxokIeHne 4acTu Mejoro U 1mejaoro mo ero 4actu

2.4

Hecsatnunas 3anuchk apooeit. [IpencraBnenue necaTHaHON ApoOU B BUIC
00bIKHOBEHHOM. 300pakeHre NECITUIHBIX Jp 00el TOUKaMH Ha YHUCIIOBOM
npsimoii. CpaBHEHHE JECATUUHBIX JIpo0ei
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2.5

Apudmernueckre AEUCTBUA C JECATHUHBIMU JApo0simu. OKpyrieHve
JECSITUUHBIX JIpo0ei

Pemenne TeKCTOBBIX 3aJa4

3.1

Pemienne TeKCTOBBIX 3a/1a4 ap UPMETUUECKUM CITIOCOOOM

3.2

Pemenue noruueckux 3ajau. Pemenne 3aay nep e60pom BCeX BO3MOKHBIX
BapuaHTOB. Vcnosib30BaHKE NP U PEIICHNH 3a7a4 TaOJIUIl U CXEM

3.3

Pemenne 3anad, comepikalux 3aBUCHMOCTH, CBSI3BIBAOIIME BEJIWYMHBL
CKOPOCTb, BpEMsl, PACCTOSIHHE, LIEHY, KOJIUYECTBO, CTOUMOCTb. EIUHUIIBI
U3MEp eHUs: Macchl, 00beMa, LIEHbI, paCCTOSTHUS, Bp EMEHH, CKOP OcTH. CBS3b
MEXY €IMHULAMH U3MEP €HUS KaXKI 0N BETUYUHBI

3.4

Pemrenre 0CHOBHBIX 3a/1a4 Ha ApoOH

3.5

[IpencraBnenre JaHHBIX B BUE TAOIHUIl, CTOJIOYATHIX JUATPaMM

Harnsanas reomerp us

4.1

Harnsauele npencraBienus o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsMad,
OTp €30K, JIy4, YTOJI, JIOMaHas, MHOIOYTOJIbHUK, OKP Y’KHOCTb, KpYyT. YTOIL.
IIpstMO#, OCTPBIN, TYNIOM U pa3BEPHYTHIN YIJIbI

4.2

JlimuHa oTp €3Ka, METp MYECKME EIMHULIBI JUTMHBIL. J[JTMHA TOMaHOM, TIep UMETP
MHOTOYTOJIbHUKA. [3MepeHne u NOCTPOEHUE YIJOB C [OMOIIBIO
TPaAHCIIOPTHpa

4.3

Harnsansle npencraBienuss o gurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
psIMOYTOJIBHUK, KBaJpaT, TPEYTOJbHUK; O paBEHCTBE (pUryp

4.4

N300paxkenue ¢uryp, B TOM 4ucie Ha KieryaToil Oymare. IToctpoenue
KOH(Urypauuii u3 vacredl NpsAMON, OKPYKHOCTH Ha HEJIMHOBAHHOU
u Kkierdatod Oymare. Hcmosib30BaHHWE CBOWCTB CTOPOH U YIJIOB
IpsIMOYTOJIbHUKA, KBaJIpaTa

4.5

[momane nOpPSIMOYrOJIBHUKA W MHOTOYTOJBHHUKOB, COCTaBJICHHBIX W3
NP SIMOYTOJIBHUKOB, B TOM 4HcIe (Uryp, n300paXeHHbIX Ha KJIETYATOU
oymare. EnuHUITBI 13MEp €HUS TUTOIIA N

4.6

Harnsianele  mpeacraBieHUss O MOPOCTPAHCTBEHHBIX  (Urypax:
NP SIMOYTOJIBHBIN Map ajuienenunes, Kyo, MHOTOorpaHHuKku. M300pakenue
OpOCTEHIINX MHOTOTpaHHUKOB. Pa3BepTku kKyOa M mapauienenunena.
Co3pnaHue Moieneil MHOTOIpaHHUKOB (M3 OyMaru, p OBOJIOKH, IJ1aCTHIIMHA
U AP YyTrUX MaTepHUanaoB)

4.7

OO0Bem mpsAMOYTOJBHOTO Mapajuiesenunena, kyoa. Equauier nu3mep eHusl
o0BeEMa
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6 KJIACC

IIpoBepsieMble TpeOOBaAHNS K Pe3yJbTATAM OCBOEHUS OCHOBHOM 00pa30BaTeIbHOM
NPOrpaMMbl

Kon IIpoBepsieMbie Tp EAMETHBIE PE3YIBTATBI OCBOECHUSI OCHOBHOM
1P OBEPSIEMOTO 00pa3oBaTeNbHOM MPOTPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus
pe3yJibTarta

1 Yucna U BEIYUCIIECHUS

3HATh M MOHUMATh TEP MUHBI, CBSI3aHHBIC C P A3JTMIHBIMU BUTAMH YHCETT
1.1 ¥ CrIoco0aMM MX 3aITUCH, TIeP €XOUTh (€CITH TO BO3MOKHO ) OT OJHOM
dbop MBI 3aMKCH YUCTIA K IPYTron

CpaBHUBaTh W YIOPSAJOYMBATH IICNIBIE YHCIA, OOBIKHOBEHHBIC

1.2
U JCCATUYHBIC AP O6I/I, CpaBHHUBATb YHUCJIa OAHOTO N Pa3HbIX 3HAKOB

BoinoaHsaTh ) coucrasd YCTHBIC n IIMCbMCHHBIC ITIp UCMBI,
apI/I(i)MeTI/I‘-IeCKI/Ie I[GﬁCTBI/I?I C HATypaJdbHbIMH W LCJIBIMHU YHUCIAMU,
OOBIKHOBECHHBIMH H ACCATUYHBIMH I[pO6$IMI/I, IIOJIOKUTCIIbHBIMU U
OTpHUIATCIBbHBIMU YHUCIIAMU

1.3

BpraucnsaTe 3HaYEHUS YUCITOBBIX BBIPAYKEHUH, BBITIOJHATH TPUKUIKY U
OIIEHKY pe3yJbTaTa BBIYMCIEHUHN, BBITIOJIHATH IIPpeoOpa3oBaHUs
YUCIOBBIX BBIPAXCHUM HAa OCHOBE CBOWMCTB apHu(METHYECKUX
JIEUCTBUM

1.4

OprrHHTB OoejapIl€ 4Yuciaa MW ACCATHYHBIC I[pO6I/I, HaxoaHuTb

1.5
p UOTTMKEHUST YUCETT

COOTHOCHUTB TOUKY Ha KOOPAUHATHOM MPSAMOM C COOTBETCTBY FOLLIMM €i
1.6 YUCIIOM M M300paXkaTh 4yKcCiIa TOYKAMHU Ha KOOP IUHATHOM Ip SIMOH,
HaXOJWUTb MOJYJIb YHCIIA

CoOTHOCHTH TOYKY B HpﬂMOYI‘OJIBHOﬁ CUCTCMC KOOPp IUHAT

1.7 N
C KOOP IMHATAMH 3TOH TOYKH
18 OxkpyrJisiTh LIENbIE YWCIIa W JCCATUYHBIC JPOOW, HAXOIUTH
' P UOTVKEHUS YU Ce
2 YucnoBbic 1 0yKBEHHBIE BBIP aXKCHUS

I[Touumats u YIoTp e0JITh TCPMHUHBI, CBA3aHHBIC C 3aITUCHIO CTCIICHU

2.1 quciia, HAXOJAWUTb KBaApar U KY6 qHcila, BBIYHUCIATH 3HA4YCHUA
YUCIIOBBIX BBIP a)KeHHﬁ, COACpIKAaMX CTCIICHU

ITonb30BaTbCs MMpU3HaAKaMH JCIITNMOCTH, P ACKIIAAbIBATh HATYP AJIbHBIC
qHUCJIa Ha P OCTBIC MHOKUTCIIU

2.2
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2.3

[Tonb30BaThCs MacmITabOM, COCTABISAThH P OTIOP IIUU U OTHOIICHUS

2.4

Hcnonp3oBaTh OYKBBI [Jisi 00O3HAYEHUS YHUCEN TMPH 3amKCu
MaTEMaTUYECKUX BBIPaXEHHUM, COCTABIISITh OYKBEHHBIE BbIP aXKEHUS U
(bopMyJIbl, HAXOIUTh 3HAUEHUSI OYKBEHHBIX BbIPaXKEHUM

2.5

Haxonuth HEM3BECTHBIM KOMIIOHEHT P aBEHCTBA

Penienne TekcToBBIX 32129

3.1

Periate MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4M ap UPMETUUSCKAM CIIOCOOOM

3.2

Pemats 3aa4i, CBA3aHHbIC C OTHOIICHUCM, IIP OIIOPIHNOHAJIIbHOCTBIO
BCIINYHWH, IIPOUCHTAMH, PCIIATh TPHU OCHOBHBIC 3aJa4YH HaA I[pO6I/I
H IIP OLUCHTHBI

3.3

Pemats 3agadn, COACpIKAIMHUC 3aBUCUMOCTH, CBs3bIBAIOIINC
BCIINMYUHBI: CKOPOCTb, BpPCM:A, PacCCTOAHHC, ILCHY, KOJIHUYCCIBO,
CTOUMOCTD, IIP OU3BOAUTCIIBHOCTDL, BPp €M, 00BeM pa6OTBI, HCIIOJIb3Ys
apI/I(I)MCTI/I‘-IeCKI/Ie I[GﬁCTBHSI, OLCHKY, TIPHUKUIAKY; II0Jb30BaATbCA
CAMHUIAMH U3MCP CHUS COOTBCTCTBYIOIMX BCINYNH

3.4

CocTaBusTh 6YKB6HHI)IG BBIPp A’ KCHUA 110 YCIIOBUIO 3a1a9U

3.5

M3Bnekath HHPOpMalLMIO, NPEACTABICHHYIO B  Tabiuuax, Ha
JIMHEWHOU, cron0yatoi WIIH KpyroBoi auarpaMmax,
WHTEP [P ETUPOBATH I1P €CTABJICHHBIE JAHHBIE, UCIIOJIb30BaTh J1aHHbIC
IIPU pECLICHNN 33124

3.6

[IpencraBnsate uHGOpMAIMIO C TOMOIIBIO TAaOMUI, JUHEWHON
U CTOJ0YaTON quarpamm

HaFJ'ISII[HaSI TCoOMCTP UAd

4.1

[IpuBoMTH TpUMEpPBI OOBEKTOB OKpPYIKAIOIIEr0 MHUpa, WUMEIOIIUX
(bopMy U3yUEHHBIX T€OMETP MUECKUX TUIOCKUX M TP OCTP aHCTBEHHBIX
buryp, npuMepbl paBHbIX U CHMMETP MUHBIX (UTYDP

4.2

N300paxkaTh ¢ NOMOILBIO LMUPKYJSA, JUHEHKH, TpPAaHCIOPTUPA HA
HEIMHOBAHHOW W  KJIeT4aTol OyMare u3y4deHHbIe IUIOCKHE
reoMeTp uueckue GUryp bl ¥ KOHPUTY P allUH, CHMMETP HUHbIe (DUTYP bl

4.3

[Tonp30BaTbCsl TEOMETPHUUECKUMU TOHATUAMHU: PaBEHCTBO (QUIYD,
CUMMETp USl; UCIOJIb30BaTh ~ TEPMHUHOJOTUIO,  CBSI3aHHYIO C
CUMMETP UEN: OCb CHMMETP MU, LIEHTP CUMMETP UU

4.4

HaxoauTe BETWYMHBI yTJIOB U3MEPEHUEM C ITIOMOILBIO TP AHCHIOPTHPA,
CTPOUTBH YTJIbl 33JJaHHOW BEJIMYMHBI, IIOJIb30BAThCA MPU P ELICHUA
3a/1a4 IpaJyCHOM MEPOH YTIIIOB, PACIIO3HABATH HA YEP TEXKAX OCTPHIM,
IIPSIMOW, pa3BEPHYTHIN U TYIIOW YTJIbI
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4.5

BeruucnaTe  UIMHY ~— JIOMaHOM, NEPUMETP  MHOTOYTOJIBHHKA,
M0JIb30BAThCS E€AUHULAMU W3MEPEHUS JJIUHBI, BBIPAXKATh OJHU
€AVHULBI U3MEP EHUS JJIMHBI YEP €3 AP yTHUE

4.6

HaXOI[I/ITB, HCIIOJIB3YA YCPTCKHBIC HHCTP YMCHTBI, pACCTOSHUA: MCIKIY|
ABYMsI TOUKaMH, OT TOYKH 10 prﬂV[OfI, JJIMHY ITY TU Ha KBaﬂpaTHOﬁ CCTKC

4.7

Beraucnate miomans GUryp, COCTaBICHHbBIX U3 TP AMOYTOJIbHHUKOB,
WCTOJIb30BaTh pa3OreHne Ha NP IMOYTOJbHUKH, HA PaBHbBIC (PUTYPHI,
JNOCTpAUBAaHUE 1O TMPSAMOYTOJbHUKA, IOJb30BATECA OCHOBHBIMU
EIMHUIAMH U3MEPEHUs IUIOIIAJW, BbIpAXKaTh OJIHU E€IUHUIBI
M3MEpP CHUS TUIOMIAAN Yepe3 ApYyTrue

4.8

Pacno3naBath Ha MOJENSAX M HM300PAKEHUAX MUPaAMUIY, KOHYC,
HWINHAP, UCMOJIB30BaTh TEP MUHOJIOTHUIO: BepIIuHA, pedpo, rpaHs,
OCHOBaHHE, pa3BepTKa

4.9

N306paxaTh Ha KJIETYATOM OyMare np sMOYTrOJIbHBIN Nap ajljleenuIe]

4.10

Boeluucnsate o0beM NpsSMOYTOJBHOIO MapajuieNenunena, Kyoa,
M0JIb30BaThCSl OCHOBHBIMH €JMHUIIAMU U3MEP EHUsI 00BeMa

4.11

Pemate HecnoxHBIC 3aJa4 Ha HaXO0XIACHUC TI'COMCTPHUYCCKHUX
BCJIINYHUH B IIP AKTUYCCKHUX CUTYyalUAX

IIpoBepsieMble 3JIeMEHTHI COIEPIKAHUS

Kon [Ip oBepsieMBblii 2IIEMEHT COAEP )KAHUS
| HatypanpHble uncia
Apudmernueckue JeUCTBUS ¢ MHOTO3HAUYHBIMU HATYP aJIbHBIMHU YHCIIAMH.
11 YucnoBble BBIpAXKEHHs, MNOPSAJIOK AECHCTBUN, HCHOJIB30BAHHE CKOOOK.
' Hcnonp30BaHue Np ¥ BBIYUCIEHUAX [IEP EMECTUTEIBHOTO U COYETATEIBHOTIO
CBOVICTB CJIOKEHUS 1 Y MHOKEHHS, PACIPEACTUTENBHOTO CBOMCTBA Y MHOKEHUS
1.2 OxpyriieHue HaTyp aJIbHBIX YHCET
13 JlenuTenu v Kp aTHBIE YMCITa, HAUO OB OO ISTUTEb U HANMCHBIIICE
' ob1iee kpatHoe. JlemMMOCTh CyMMBI U TIP OU3BEICHUS
1.4 | JleneHue ¢ oCTaTKOM
2 Hpobu
71 OObIKkHOBEHHAs JIp 00b, OCHOBHOE CBOMCTBO JpOOH, COKpalieHue apo0ei,
' CpaBHeHMe U ynop siiourBaHue Ap ooei
29 Pemrenre 3a1ay Ha HAXO0XKAEHUE YACTU OT LENOTO U LUEIOTO MO €r0 YaCTH.
' JIlpoOHOe YuCiio Kak pe3yJbTaT IeJIeHUs
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2.3

[IpencraBrnenne AecATUYHOW JpoOM B BHUAE OOBIKHOBEHHOW ApoOH
¥ BO3MOJKHOCTb P €ICTaBJICHHUS OOBIKHOBEHHOM IPOOU B BUJIE JECATUIHON

2.4

JlecsiTuunble ApoOWM M MeTpuYeckas cucremMa wmep. Apudpmernyeckre
JEICTBUS M YHUCIIOBBIE BBIPAXKEHUSA C OOBIKHOBEHHBIMHU M JI€CSITHYHBIMU
TP 00sIMH

2.5

OtHomienue. JleneHue B JaHHOM OTHOIIEHWH. MacmTad, mpomnopIms.
[IpuMeHeHune np onopurii TP P EUICHUH 3a1a4

2.6

[TonsiTue nporenta. Beruucinenue nporeHTa OT BETUYUHbI U BETHYHHBI [0
ee TMpoIeHTY. BripakeHue mporeHToB NeCATUIHBIMU Ipo0sivu. Pemenue
3aJla4 Ha MPOUEHTHI. BbIp akeHHe OTHONIECHUS BETUYMH B NP OLIEHTAX

[TonoxurenbHbIC U OTpHUIATCIIBbHBLIC YHCIIa

3.1

[TonoxurenbHbie U OTpULATENBbHBIC YyKcaa. Llenbie uncna. Moaynb uncnia,
reoMeTpuyYecKasi UHTEepIp eTamust MoyJist uynucia. M3o0paxkenue yucen Ha
KOOpAMHATHOM Ip AMOU. YncnoBele p oMeXKyTKU. CpaBHEHUE YUCEI

3.2

ApugpmMerndeckre NEUCTBUS C MOJOXKUTEIbHBIMU M OTpUIATEIbHBIMU
YUCIaMHU

3.3

[Ip ssMoyrospHas cucTeMa KOOPIMHAT Ha III0CKOCTH. KOOpAMHATHI TOYKHU Ha
iockocTu, abcuucca u opauHata. lloctpoenue Touek u ¢uryp Ha
KOOPAUHATHOM IUIOCKOCTH

BYKB CHHBIC BbIP a’KCHUA

4.1

[Ipumenenne OyKkB I 3allCH  MaTeMaTUYECKUX  BBIP &KEHUH U
npeninoxennit. CBoiicTBa apudmeTnueckux JeUcTBU. bByKBeHHbIE
BBIP a)KEHUS U YUCIIOBBIE I1I0/ICTAHOBKU. byKBEHHBIE P aBEHCTBA, HAX 0K ICHHE
HEU3BECTHOTO KOMIIOHEHTA

4.2

dopMyJsl, popMyIIBI ITEp IMETPa U IO I TP AIMOYTOJIbHUKA, KBajpaTa,
o0bemMa mapanienenunena u Kyoa

Pemenue TekCTOBBIX 3a/1a4

5.1

Pemrenne TeKCTOBBIX 3a/1a4 ap MPMETHIECKUM CITOCOOOM

5.2

Pemenne moruaeckux 3agad. Pemenne 3aaadq mep e00p oM BeeX BO3MOKHBIX
BapMAHTOB

53

Pemienue 3amad, cojieprKaiiux 3aBUCUMOCTH, CBA3BIBAIOIIMX BEIUYMHBI:
CKOpOCTb, BpeMs, pacCTOsSHUE, I1IeHa, KOJIWYECTBO, CTOMMOCTD,
TP OM3BOIMTEIHLHOCTD, B €MsI, 00heM pad0ThI. E TMHUIIBEI H3MEpEeHUs : Macchl,
CTOMMOCTH, PacCTOSIHUS, BpEMEHHU, CKOpOoCTU. CBsI3b MEXAY €IUHUIIAMU
U3MEP CHUS KaXKA0W BETUYUHbI
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Pemenue 3aJa4d, CBA3dHHBIX C OTHOIICHHUCM, IIPpOIIOPHUOHAIBHOCTBIO

5.4
BEJIMYUH, P OLIEHTAMU; P €LIEHUE OCHOBHBIX 3aJ1a4 Ha IpOOU U TP OLIEHTHI
55 OueHka ¥ TpUKUAKA, OKpyrieHue pesyibrata. CocraBieHue OyKBEHHBIX
' BBIp QXKEHUI 110 YCIOBHUIO 3a/1a4H.
56 [IpencraBienue JaHHBIX C MOMOUIbIO Tabuuil U guarpamMm. CtosiOuaTbie
' rarpamMMmebl. UTeHue Kp yroBbIX JHATpamMM
6 Harnsgnas reomerpus
6.1 Touka, mnpsAmas, OTpPE30K, Jyd, Yroj, JIOMaHas, MHOTOYTOJbHUK,
' YEThIP EXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT
62 B3aumHoe pacnonokeHrne ABYX NPSMBIX Ha IUIOCKOCTH, HapaJulelbHbIE
' Ip sIMbI€, TIEP NEHANKYJISAP HbIE NP IMbIE
63 N3mepeHne pacCTosTHUM: MEXAY IBYMS TOYKaAMH, OT TOYKH J0 NP SIMOMU,
' JUIMHA MapLIpyTa Ha KBaJpaTHOU CETKE
6.4 | I3mepeHne 1 NOoCTp OEHUE YTIIOB C TOMOILBIO TP AHCIIOPTUP A
65 Bunbl TpeyroapsHUKOB: OCTP OYTOJIbHBIN, IIP IMOYTOJIBHBIA, TYIIOYTOJIbHBIN,
' paBHOOE/IP CHHBIN, PAaBHOCTOP OHHHIA
6.6 YetpipexyronbHuk. [IpsMOyroabHuK, KBaApaT: HCIOJIb30BAHUE CBOICTB
' CTOPOH, YIJIOB, JUaroHaien
N3o00paxxkenue reoMerpuyeckux (Uryp Ha HEITMHOBAHHOW Oymare
6.7 |c UCHONB30BaHWUEM MUPKYJsS, JTUHCHKH, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kneryatoi Oymare
6.8 | I[lepumerp MHOTOYTrOJIbHUKA
[Tonarue mmomanan  QUIypbl, E€OUHUIBI HU3MEPEHHUS  IUIOLLIAJIN.
6.9 | [IpubnmwxeHnoe u3mep eHue mwiomaau Guryp, B TOM 4KCiIe Ha KBaJApaTHON
CETKE
6.10 | [IpubmmkeHHOE N3MEP CHUE JITUHBI OKP Y)KHOCTH, TUTOIIAIA KpyTa
6.11 Cummerpusi: UeHTpalbHas, oceBas W 3epkanbHas. llocrpoenue
' CUMMETP UIHBIX (QUTYP
Harnsaaele  mpexacraBieHuss O P OCTPAHCTBEHHBIX  (purypax:
napajuienenues, Ky0, mpusma, mup amuza, KOHyc, HAIUHID, map u chepa.
6.12 N3o06paxkenne mnpocTpaHcTBeHHbIX  Quryp. Ilpumepbsr  pasBepTok
' MHOTOTPAaHHUKOB, UWIUMHApa U  KoHyca. Co3gaHue  Mojenen
P OCTPAHCTBEHHBIX (pUryp (U3 GyMaru, np OBOJIOKH, INIACTUIIMHA U APYTUX
MaTep HaJioB)
6.13 [Tonatue oObeMa, equHUIBI U3MEp eHUSL 00beMa. OOBEM TP IMOYTOJIBHOTO

napaJsenenunena, Kyoa
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7 KJIIACC

IIpoBepsieMble TpeOOBaAHNS K Pe3yJbTATAM OCBOEHUS OCHOBHOM 00pa30BaTeIbHOM
NPOrpaMMbl

Kon IIpoBepsieMbie Tp EAMETHBIE PE3YIBTATBI OCBOECHUSI OCHOBHOM
1P OBEPSIEMOTO 00pa3oBaTeNbHOM MPOTPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus
pe3yJibTarta

1 Yucna U BEIYUCIIECHUS

BrinonHsATh , coucras YCTHBIC u IMMCbMCHHBIC IIp UCMBI,
apI/I(bMeTI/I‘—IeCKI/Ie ﬂCﬁCTBI/IH C palMOHAJIbHBIMHA YUCIIaMH

1.1

Haxonute  3HaueHHs  YUCIOBBIX  BBIPAXXEGHUW,  MPHUMEHITH
1.2 pa3Ho0Opa3HbIe CIOCOOBI U TP UEMbI BEIYUCIICHHUS 3HAYECHUN IPOOHBIX
BBIp QXKEHUI, COAEPKAIUX OOBIKHOBEHHBIEC U JIECITUUHBIC TP 0OU

[lepexoauTs OT OXHOW (OPMBI 3amUCH 4YHUCEN K Jpyrou
(mpeoOpa3zoBbIBaTh  ACCATUYHYIO JIp00b B  OOBIKHOBEHHYIO,

1.3
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSTUUHYIO ApOOb)

1.4 CpaBHUBATh ¥ yIIOPAA0YHUBATH PALMOHAIBHbBIE YUCIIA

1.5 OKpyraaTh yncia

BBIITOHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCIEHUN, OLEHKY
1.6 3HAUYEHUM  YWCIOBBIX BBIPAKEHUN. BBINOJHATE JEUCTBUA CO
CTENEHSAMM C HATYP AJIbHBIMU [IOKA3aTEIAMU

[IpyMEHATh NPU3HAKK JAEIUMOCTH, Pa3JIOKEHHE HA MHOXKHUTEIN

1.7
HATYy P aJIbHBIX YHCEN
Pemath  mpaxkTUKO-OPUEHTUPOBAHHBbIE  3aJayd, CBSI3aHHBIE C
OTHOILLIIEHUEM  BEJIMYMH, [P ONOPLIMOHATIBHOCTHI0  BEJIMYUH,
1.8 NPOLIEHTAMH, HHTEPIPETUPOBATh PE3YyJbTaThl pPEUICHUS 3ajad
C  y4yeTOM  OrpaHWYEHUM, CBSA3AHHBIX CO  CBOMCTBaMH
paccMaTpUBaeMbIX OOBEKTOB
2 Anredpandeckue BbIp ayKEHUS
71 Hcnonp30BaTh anredpanydyeckyrd TEPMHUHOJOTHI0O M CHMBOJIHKY,
' [P UMEHSATh €€ B IPOLIECCE OCBOEHUS y4eOHOI0 MaTepHaia
29 Haxonute 3HaueHus OYKBEHHBIX BBIpAXEHMM MPHU 3aJaHHBIX
' 3HAYEHUSIX TIEp EMEHHBIX
73 Brinonuate npeoOpa3oBaHUs LEIOTO BBIPAXKEHUS B MHOTOYIEH

IMPpUBCICHUCM HOI[O6HI>IX cJlaracMbiX, paCKpbITUCM CKOOOK
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2.4

BBIITOTHATE YMHOXKEHHE OJHOYJIEHA HA MHOTOYIEH U MHOTOYJIEHA
HAa MHOTOYJIEH, IPUMEHATh (OPMYIIbI KBaJpaTa CyMMbl U KBaJipara
pa3HOCTH

2.5

OcyuiecTBIATh P A3JI0KEHUE MHOTOUYJICHOB HA MHOYKHUTEIIH C [TOMOIIIBIO
BBIHECEHHUS 32 CKOOKU 00IIIeTr0 MHOYKHUTEIS, TP YIIITUPOBKH CIIaracMbIX,
p UMEHEHUsT POPMYJT COKPAIIEHHOTO YMHOXKCHHUS

2.6

Hp HMCHATD IIP €O6paBOBaHI/IH MHOT'OYJICHOB AJIA P CIUCHUA P A3JIMYHBIX
3aaa4 U3 MaTCMAaTUKH, CMC)XKHBIX IIPp CAMCTOB, U3 peaHBHOﬁ IIPp aKTUKU

2.7

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMU MOKa3aTEIsIMU
TS TIp €00pa30BaHus BbIP aXKEHUMN

YpaBHEHHUsI U HEPABEHCTBA

3.1

Pemate nuHEVHBIE ypaBHEHHsA C OJHOW IIEPEMEHHOW, IIPUMEHSA
IIpaBWJIa IIEp €X0/1a OT UCXOJHOT'O YP aBHEHMSI K PaBHOCWIBHOMY EMY.
IIpoBepsATh, ABJISAETCS JIU YACIO KOPHEM YPaBHEHUSA

3.2

[IpumensaTy rpaduueckue METOAbl MPU PEHICHUH JTUHEWHBIX
YPABHEHUM U UX CUCTEM

3.3

[TonGupaTh npUMeEpHI AP YUCEN, ABJISIOMIUXCS P EIIEHUEM JIMHEHHOTO
ypaBHEHUS ¢ ABYMs M€p EMEHHBIMU

3.4

CtpouTh B KOOP AMHATHON TNIOCKOCTH I'pa(huK JTUHEHMHOTO Y aBHEHUS
C JByMsI TIep EMEHHBIMMU;, TI0JIB3YSICh TP apUKOM, IIP UBOIUTH MPUMEPHI
peleHust ypaBHEHUS

3.5

PemaTe cucTemMbl 1By X JIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH,
B TOM YHCIIE€ TpaPUICCKU

3.6

CocTaBndTh U pelIaTh JUHEUHOE yP aBHEHUE UM CUCTEMY JIMHEHHBIX
YPaBHEHHUI M0 Y CIIOBHIO 33a4 1, HHTEP PETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJ]a4M MOJYYEHHBIN PE3yIbTaT

Koopaunate! u rpapuku. OyHkimu

4.1

I/1306pa>1<aTL Ha KOOpﬂHHaTHOfI HpSIMOI\/’I TOYKH, COOTBCTCTBYIOIHC
3alaHHBIM KOOp AWHATaM, JIYUH, OTPC3KH, MHTCPBAJIbI, 3aIIMChIBATH
YUCIIOBBIC ITP OMCIKYTKH Ha anre6p ANYCCKOM SA3BIKC

4.2

OtMeuaTh B KOOPJAMHATHOW IUIOCKOCTM TOYKHA IO 3aJIaHHBIM
KOOp IMHATAM

4.3

Ctpowuts rpaduku nuHeHHbIX GyHKIMHA. CTpouTth rpaduk QyHKIIH
y = [x]
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4.4

OnuceIBaTh C MOMOIIBIO (PYHKIUN U3BECTHBIE 3aBUCUMOCTU MEXITY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHHUE, LIEHY, KOJHUYECTBO,
CTOUMOCTb, ITP OM3BOJIUTENBHOCTb, BpeMsi, 00beM palOThI

4.5

Haxonute 3HaueHne (pyHKIMH 110 3HAUEHHUIO €€ apTyMEHTa

4.6

[lonnmats rpaduyeckuid cHnoco0 MNPEACTABICHUS W  aHaIW3a
uH(bOpMaluu, HU3BJIEKaTh M HMHTEPIPETUPOBATH MHPOPMAIMIO U3
rpaduKoOB peanbHBIX MPOILECCOB U 3aBUCUMOCTEH

BepogaTHOCTh M cTaTHCTHKA

5.1

YuTaTh uH(MOPMALUIO, TIP €ACTABICHHYIO B TA0IUIAX, HA TUarpaMmax,
NpeACTaBIISITh JaHHBIE B BHUAC TAOJWI, CTPOUTH JUATPAMMBI
(cTonnOuKOBBIE (CTOJIOYATHIE) M KPYTOBBIE) IO MAaCCHBaM 3HAYEHUHN

5.2

OnuceiBaTh M HUHTEPIPETUPOBATH pEalbHbIE YUCIOBBIEC JIaHHBIE,
np eJICTaBJIEeHHbIE B TA0IMIIAX, HA JUarpamMmmax, rpadukax

5.3

Hcmonp30BaTh IS ONHMCAHWS  JIAHHBIX  CTAaTHCTUYCCKHE
XapaKTePUCTUKU: Cp e[IHEee ap UPMETUIECKOE, MEHaHa, HAUOOJIBIIIeE U
HAaUMEHbBIIIee 3HAYCHMSI, pa3Max

5.4

HmMers np encTaBieHue O Cl1yYalHOW N3MEHYMBOCTH HA IIP UMEPAX LIEH,
¢u3nYecKX BEIUYHMH, AHTPOIMOMETPUYECKUX JIaHHBIX, HMETh
P €JICTABIIEHNE O CTATUCTUYECKON YCTOMYHUBOCTH

I'eomerpus

6.1

Pacno3naBath U3y4eHHbIE TEOMETP HUECKUe (GUTYpbl, OTIP €AETATh HX
B3aMMHOE€ PacloJOKeHHe, M300paxarb TreoMeTpudYecKue (QUrypel,
BBITIOJTHATh YEPTEXKHU MO YCIOBHIO 3ajaun. M3MepsTh JTMHEUHbIE U
yIJIOBBIE BEIMUMHEI. PeaTth 3a1aun Ha BEIYUCIIEHHUE JJTUH OTP €3KOB U
BEJIMYUH YTJIOB

6.2

Henatb rpyOyIo OLIEHKY TMHEHHBIX U YTJIOBBIX BEIMUUH IPEIMETOB B
pearbHON JKU3HM, pPa3MepoOB MPHUPOJHBIX OO0BEKTOB. Pasnuuarts
pa3Mepbl ITUX 0OBEKTOB MO MOPSAJIKY BETUUHHbI

6.3

CTpouTh YepTEKHU K TEOMETP MUECKUM 3aJauaM

6.4

ITonw30BaTbCs IMPp U3HAKaMH P aBCHCTBA TP CYI'OJIbHUKOB, NCITI0JIb30BATb

P U3HAKH ¥ CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH P CIICHUN
3aJa4

6.5

I[IpoBOAUTH JIOTMYECKHME PACCYXKAEHUA C  HUCHOJIb30BaHUEM
r€OMETP UYECKUX TEOPEM

6.6

[Tosnb30BaTbCs TP U3HAKAMH paBeHCTBa ITP IMO YTOJIBHBIX
TP EYTOJIbHUKOB, CBOMCTBOM MEIMaHbl, NP OBEACHHON K THIIOTEHY3€E
IIP IMOYTOJIBHOTO TP €YT'OJIbHUKA, B P ELIEHUN F€OMETP MUECKUX 3a]a4
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6.7

OnpenensaTe napajuieaIbHOCTh NP AMBIX C TIOMOIIBIO YIJI0B, KOTOPBIE
oOpazyer ¢ HuUMHU cekyuias. OnpeaensTb nap auieIbHOCTb NP AMbIX C
IIOMOIIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOM IP AMOU 10 TOYEK
IPpyrOu Mp AMOU

6.8

Pemrates 3amauu Ha kieryatoit Oymare

6.9

Hp OBOJAUTH BBIYHCIICHUA MW HAXOAUTHb 4YHCIOBBIC H 6y1<B€HHBIe
3HAYCHHUA YTJIOB B TCOMCTPHYUYCCKHX 3aJavdax C HCIIOJIb30BaAHNUCM
CYMMBbI YTJIOB TP CYT'OJIBHUKOB 1 MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB,
O6p330BaHHBIX npu ICPeCCUCHUN MABYX IIapaJUICIbHBIX IIPAMBIX
CGKYHICI\/'I. PemaTth IMPAaKTHUYCCKUC 3aJa9Y1 Ha HAXOXKICHHUC YIJIOB

6.10

Bnanerp mNOHATHEM TIE€OMETPUYECKOIO MeECTa TOYEK. YMETh
ONpeAeNsITh OUCCEKTPUCY YIja U CEpEOUHHBIN NepHEeHANKYISp K
OTpPE3Ky KaK T€OMETP MUECKUE MECTa TOYEK

6.11

@opMynHpOBaTh ONPEACICHUS OKPYXKHOCTH W KPYra, XOp.pl
U JHAaMETpa OKPY>KHOCTH, IOJb30BaTbCi MUX CBOMCTBAMHU. YMETh
IIPUMEHSATH 3TU CBOMCTBA MPU P ELICHUN 3a1a4

6.12

Brnaners moHsATHEM ONMUCAHHOW OKOJIO TPEYrOJbHUKA OKP YIKHOCTH,
yMETh HaxoauTh ee MHeHTp. Ilonb3oBaThcs pakramu O TOM, UTO
OMCCEeKTPHCHI YTIIOB TP €yToJIbHUKA MIEP €CEKAIOTCSA B OJHOM TOUKE, U
O TOM, YTO CEp CAUHHBIE MTEP IEHAUKYIAPBI K CTOP OHAM TP €y TOJIbHAKA
TIEP ECEKAIOTCA B OJTHOM TOUYKE

6.13

Brnanerp moOHSATHEM KacaTeIbHOM K OKPYXHOCTH, MOJIb30BAaThCS
TEOPEMOM O TNEPINECHIUKYJISIPHOCTA KAacaTeJIbHOW W pajuyca,
[P OBEICHHOTO K TOUKE KaCaHUs

6.14

ITonb3oBaThbCs Inp OCTCUIIIUMHU IrcOMCTpUUICCKMMH HCP aBCHCTBAMU,
IIOHUMATDb HUX IIP AKTUYCCKUM CMBICIT

6.15

[IpoBOAUTE OCHOBHBIE T'€OMETPHUYECKUE ITOCTPOEHHSI C MOMOILIBIO
LUPKYJIA U JIMHEUKA

IIpoBepsieMbie 3J1eMEHTHI COAEePKAHUA

Kon

[IpoBep sieMblil STIEMEHT COJIEP AKAHUS

1

Yuciia ¥ BEIYUCIICHUS

1.1

Jlp o6y 0OBIKHOBEHHBIC U JIECITHYHBIC, TIEP X0 OT OJHOM (hop MBI 3amucu
npobeii k apyroi. [ToHsTHE panMoHAIBHOTO YHCIA, 3aMKUCh, CPaBHEHNE,

YIHOPpAAOYHNBAHNC PAMOHAJIbHBIX YHCCII
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Apudmernueckue eiMCTBUS ¢ palMOHAIbLHBIMU YKciIaMu. PereHue 3anau

1.2 .
U3 peaJbHOM MPaKTUKU HAa YaCTH, Ha ApoOu
13 Crenenb ¢ HaTypajbHBIM IMOKa3aTeJeM: OMNpeneseHue, Mpeodpa3zoBaHue
' BbIp Q)KEHUI Ha OCHOBE OIIp €/IeJICHUs, 3aITUCh OOJIBIINX YUCET
1.4 [Ipo1eHTsl, 3aNTUCh P OLIEHTOB B BUJIE IPOOU U Ip OO B BHJIE P OLICHTOB.
Tpu OCHOBHBIE 33/1a4M HA TPOLICHTHI, PELICHUE 3a/]1a4 U3 PEAIbHOM NP AKTUKH
15 [IprMeHeHre TPU3HAKOB [EIMMOCTH, PAa3j0KEHUE Ha MHOMXHUTEIN
' HATYpaJbHBIX YHCEI
1.6 PeanbHble 3aBUCMMOCTH, B TOM UHclIe TMpsiMas W oOparHas
' TP OIOP LIHOHATBHOCTH
2 AnreOpandeckue BbIp ayKEHUS
71 ITep emeHHbBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IIEP EMEHHOM. JlOITy CTUMBIQ
' 3HAYCHHUS TIeP EMCHHBIX
279 [IpencraBienne 3aBUCUMOCTH MEXIY BEIWYMHAMHU B BUAEC (POPMYIIBIL.
' Brruncienus mo Gopmyiiam
)3 [IpeoOpa3oBanne OYKBEHHBIX BbIPpAXEHHUM, TOXKJIECTBEHHO P aBHbIC
' BBIP &JKEHHUSI
2.4 CBoIICTBa CTENEHU C HATYP AJIbHBIM MTOKa3aTEIIEM
75 OnHousieHbl 1 MHOTOYJIEHBL. CTerneHb MHOTOWIEHA. Cl10KEHUE, BBIYUTAHHE,
' YMHOKEHHE MHOTOYJICHOB
@opMyJbl COKpPAIIEHHOIO YMHOXEHHUS: KBaJApar CyMMbl W KBaJpaT
2.6 | paszHoctu. ®opmyna pa3HOCTH KBaJparoB. Pa3iiokeHne MHOTOYJICHOB Ha
MHOKUTENU
3 YpaBHeHus
31 VYpaBHeHue, KOpeHb ypaBHEHUs, MpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCWIBHOCTb YPaBHEHUI
39 JIuHeliHOE ypaBHEHUE C OJHOW MEpEMEHHOM, YHUCIO KOPHEW JIMHEHHOTO
' YpaBHEHUSI, P ECUICHUE JTUHENHBIX YD aBHCHUHN
33 CocraBneHre yp aBHEHHH 110 yCIOBHIO 3a/1a4u. PellieHne TeKCTOBBIX 3a1a4
' C MMOMOIIBI0 YP aBHEHUI
3.4 | JluHeliHOoe ypaBHEHHE C IBYMS II€P EMEHHBIMU U €r0 I'pauK
Cucrema AByX JIMHEWHBIX YpaBHEHUU C JBYMsl IepeMEHHbIMU. Pelienne
3.5 |cucrem ypaBHEHHI c10cOOOM MOACTaHOBKU. I IpuMephI pelieHns TEKCTOBBIX

3aJ1a4 C HIOMOUIBIO CUCTEM YP aBHEHUU
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Koopaunate! u rpaduku. OyHkimm

4.1

KoopaunaTta Touku Ha mp IMOM

4.2

Yucnossle p OMEXYTKU. PaccTosHue Mex 1y 1By M TOUKAMHU KOOP JUHATHON
Ip AMOM

4.3

[IpsiMmoyronbHas cuctema koop auHat, ocu Ox u Oy. AGciucca u op AuHaTa
TOYKHM HAa KOOP IUHATHOU IIIIOCKOCTH

4.4

[Ipumepsl rpadukoB, 3aJanHbIX GopMyamu. UteHne rpaduKkoB peaabHbIX
3aBUCUMOCTEN

4.5

[Tousarue pynkun. I'paduk pynkumuu. CBoiictBa GyHKIUN

4.6

Jluneitnas pynkuus, ee rpaduk. I'paduk pyHkmum y = [X|

4.7

['paduyeckoe pernieHne JTUHEWHBIX YPaBHEHWM M CHUCTEM JIMHEHHBIX
yp aBHEHUM

BeposgTHOCTh 1 cTaTUCTHKA

5.1

[IpencraBnenue TaHHBIX B BUE TaOJIHII, AUATpaMM, Ipa(uKoB. 3amoTHeHe
TaOJINI], YTEHWE U TOCTPOCHHE AuarpamM (CTOJIOMKOBBIX (CTOJIOYATHIX)
U KpyroBeix). Urenue rpadukoB peasibHBIX TpoIleccoB. M3BieueHue
uHOpMaIMKU U3 aUarpamMm U TaOJIUI], UCMOJIb30BAaHUE U HHTEP P €TalWs
JTaHHBIX

5.2

OmnucaTenbHas CTATUCTHKA: CpeAHEe ap UPMETUYECKOE, MeIMaHa, pa3max,
HauOOJIbIlIEE M HAMMEHbBIIIeE 3HAUCHHSI Ha0opa YMCIIOBbIX TaHHBIX. [ [prMeps
CIIy4ailHOW U3MEHYUBOCTH

5.3

CiyuaiiHblil 3KCIIEp UMEHT (OIIBIT) U ClIydaiiHoe coObITHE. BeposITHOCTD U
4acToTa. POob MajmoBEpOATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHH B
npupojie U B oouiecTse. MoHeTa 1 Urp ajbHasi KOCTh B TEOP UM BEP OATHOCTEN

5.4

I'pad, Bepmmna, pedpo. Crenens BepinHbl. Yucio pedep U cyMMapHas
creneHb Bep1uuH. [Ipencrapnenue o cBaznoct rpada. Lenu u nuknst. [Ty
B rpadax. OOxon rpada (dimepoB nyth). IlpencraBienue 00
OpHUeHTUp OBaHHOM rpade. Pemenne 3agay ¢ moMouisio rpagos

['eomerpus

6.1

HauvanbHble noHATHS TeoMeTpun. Touka, npsiMasi, OTpE30K, 1y4d. Yo Bumsl
yrioB. BepTukaneHele U CMeXHbIE yIubl. buccekrpuca yria. JlomaHas,
MHOT'OyTroJbHUK. [lapannenbHOCTh U NEP IEHANUKY ISP HOCTh IIP IMBIX

6.2

Cummerpuunble Qurypbl. OCHOBHBIE CBOICTBA OCEBOM CHMMETpUH.
[IprMep sl CUMMETPHUH B OKP YKAIOIEM MHpP €
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OCHOBHBIE TTOCTPOEHHUS C MMOMOIIBIO IUPKYJISL U JUHEUKHU. TpeyroabHUK.

6.3 .
BricoTa, Mequana, OucceKTpuca, UX CBOMCTBA
6.4 PaBHOOeApeHHBII W PaBHOCTOPOHHUN TpeyroJbHUKU. HepaBeHcTBO
' Tp €yToJIbHHUKA
6.5 CBoiicTBa M TpPHU3HAKU PaBHOOEAPEHHOIO TpeyroyibHukKa. I[Ipu3Haku
' PaBEHCTBA TP E€YTrOJbHUKOB
6.6 CpolicTBa W TPU3HAKH MNapajulelibHbIX HOpsAMbIx. CymMma  ymioB
' TPEYroJibHUKA. BHEIIHUE yTIIbI TP €yTOJIbHUKA
[IpssmoyroybHblil TpeyroJbHUK. CBOMCTBO MEAMAHbl MNP AMOYTOJIBHOIO
6.7 |TPEYTOIBHNKS, MPOBEACHHOW K rumnoreHy3e. IIpu3Haku paBeHcTBA
' TP IMOYT OJIBHBIX TP €yT0JBHUKOB. [ [pSIMOYT OJIbHBIN TP €yTOJIBHUK C YTJIOM B
30°
HepaBeHcTBa B reoMeTpuuU: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O
6.8 | muHE JOMaHOW, Teopema O OOJIbIIEM yrie W OOJBIICH CTOPOHE
TpeyroJibHuKa. [lepeHauKyJIsip 1 HaKIIOHHAA
6.9 ['eomerpuyeckoe Mecro ToOYeK. buccekrpuca yriia W cepeIUHHBIA
' NEP NEHIUKYJISAP K OTPE3Ky KaK F€OMETP MUECKUE MECTA TOUEK
OKpy’»XHOCTb M KpYI, XOpJa M JHaMETp, WX CBOMCTBA. B3aumuoe
6.10 |pacnonoxeHue OKpyKHOCTM W npsmou. KacatenbHas u cekyas

K OKPY’KHOCTH

6.11

OKpy»KHOCTb, BIIUCAHHAs B yroJl. BrniMcaHHass U OomnMCcaHHAs OKpPY>KHOCTU
TP E€yTrOJIbHUKA
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8 KVIACC

IIpoBepsieMble TpeOOBaAHNS K Pe3yJbTATAM OCBOEHUS OCHOBHOM 00pa30BaTeIbHOM
NPOrpaMMbl

Kon IIpoBepsieMbie Tp EAMETHBIE PE3YIBTATBI OCBOECHUSI OCHOBHOM
1P OBEPSIEMOTO 00pa3oBaTeNbHOM MPOTPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus
pe3yJibTarta

1 Yucna U BEIYUCIIECHUS

HUcnonb30BaTh  HadalIbHbIE  NPEACTABICHUSA O MHOKECTBE
JICICTBUTEIILHBIX YMCEN JIISI CPABHEHUS, OKP YIVICHUS U BbIYMCIICHUI,
M300pakaTh JACHCTBUTENBHBIE YHCIA TOYKAMH Ha KOOP IMHATHOM
Ip AMOM

1.1

[IpumensaTy mnoHATHE apUPMETHUECKOr0 KBaJApaTHOrO KOPHS,
HAaXOJUTh KBaJpaTHble KOPHH, HCIOJB3yS NpU HEOOXOIUMOCTU

1.2 .
KaJIbKYJIATOP, BBITIOJIHATH TP €00pa30BaHUs BHIPAKEHUM, COIEp KaIIIX
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHEN

13 Hcnonp30BaTh 3amucu OOJIBIIUX M MajbIX YHUCENT C IMOMOIIBIO

' JeCITUYHBIX poOeit u creneneit yncia 10
2 AnreOdpanydeckue BbIp ayKEHUS
[IpumMeHsTh MOHATHE CTENEHU C LEJbIM MOKa3aTelleM, BBIMOJIHATh
2.1 npeoOpa3oBaHusi BBIPpAXKEHU, COJAEpKAUMX CTETEHH C LEIbIM

IIOKa3aTCJIEM

BBITIOTHATS  TOKJECTBEHHBIE  IMPEOOPa3OBaHUs P alMOHAIBHBIX
2.2 BBIpXKEHU Ha OCHOBE MpPaBWJI JCHCTBUN HAJ MHOTOYJICHAMU U
anreOp anyeckuMu JIp o0siMu

2.3 PaCK.HaI[BIBaTL KBaap aTHBIN TP CXYJICH HAa MHOKHUTCIIN

[IpumeHsTh npeoOpa3oBaHusl BbIP XKEHUM JJIs1 p €IICHUS P a3 TudHbIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX IIP EAMETOB, U3 PEaabHOM P AKTUKHU

2.4

3 YpaBHEHMS 1 HEpaBEHCTBA

Pemats JII/IHGI\/'IHBIG, KBaApPpaTHbBIC YPAaBHCHUA W PalUOHAIBHBIC
3.1 YPpaBHCHUS, CBOAAIIUCCA K HUM, CUCTCMBI JIBYX VP aBHCHUM C ABYMsI
IEp CMCHHbIMHU

[IpoBoauTh MpOCTEHIINE WCCIECIOBAHUS YPaBHEHUW U CHCTEM
ypaBHEHW, B TOM 4YHCI€ C TPUMEHEHUEM I'paUUecKux
npecTaBieHui (yCTaHaBIUBAaTh, UMEET JIM YpaBHEHUE WU CHUCTEMA
ypaBHEHUH P €lIeHUS, €CJIH UMEET, TO CKOJILKO, U TP 0U€e)

3.2
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3.3

[lepexoauth OT cioBecHOM (OPMYIUMPOBKH 3aJayd K €€
anreOpandecKoi MOJIEI ¢ TIOMOIIbIO COCTABJICHUS yPaBHEHUS WIH
CUCTEMBbl  YpaBHEHUW, HWHTEPIPETUPOBATH B  COOTBETCTBUU C
KOHTEKCTOM 33Ja4H MMOJYUYECHHbBIN PE3yJIbTaT

3.4

[IprmeHsATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISI CP ABHEHUSI, OLICHKH,
peuIaTh JIMHEWHBIE HEPABEHCTBA C OJTHOM NIEP EMEHHOW U UX CUCTEMBI,
naBaTh TpadHUUECKyl0 WUIIOCTPAIMIO MHOYKECTBA P CIICHUI
HEPaBEHCTBA, CUCTEMbI HEP ABEHCTB

DOyHKIUU

4.1

[loHnMaTh U HCNOJB30BATH (PYHKIIMOHAIBHBIE MOHSTHS U A3BIK
(TepMHHBI, CUMBOJIMYECKHE OO0O3HAYEHHUs), ONPENENSATh 3HAauUCHHE
GyHKIMU 10 3HaYCHUIO apTyMEHTa, OTIp €AEIsITh CBOMCTBA (DYHKIIMU
no ee rpaduky

4.2

k
Ctpouts TpaduKu dJIeMEHTApHBIX (YHKIMA BHOA:Y =_, y = X2,
X

y = x3, y = |X|, onucbiBaTh CBOWCTBAa YUCIOBOW (PYHKIHH MO €6
rpaduky

BepogTHOCTh U cTaTHCTHKA

5.1

M3BiekaTh ¥ mpeoOpa3oBbIBaTh WHGOP MAITUIO, TP CICTABIICHHYIO B
BUJIE TAOUII, JUarpamm, rpaduKoB, P €JACTABIATh JAHHBIC B BUIC
TaOJIHI, TUarpamMm, rpapuKkoB

5.2

OnuceiBaTh [aHHbIE C TOMOIIBIO CTATHCTHUECKUX MOKa3aTeseit:
CpEIHUX 3HAaue€HUN U Mep pacceuBaHus (pa3Max, AUCIEpCUs U
CTaHIap THOE OTKIIOHEHHUE)

5.3

HaxoauTh 4acTOThl YUCIOBBIX 3HAYEHUN U YACTOTHI COOBITHI, B TOM
YHUCie 0 pe3yabTaTaM U3Mep eHUM U HaOJII0IeHUN

5.4

Haxonute BEpOATHOCTH CIydyailHBIX COOBITHM B OIBITaX, 3Has
BEPOSITHOCTU AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCIE B OIBITAX
C PaBHOBO3MOKHBIMHU 3J1€EMEHTAP HBIMU COOBITUSMHU

5.5

Ucnonp3oBath rpaduueckue MOJEIH: JEPEBO  CIIYYalHOTO
AKCIIEp UMEHTA, TUarpamMmmbl Diliepa, YucinoBas mnpsimMas

5.6

OnepupoBaTh NOHATUAMM: MHOXECTBO, TOJMHOKECTBO; BBIMIOJIHSIThH
omepalMyd  HajJ MHOXECTBAaMHM: OOBEIWHCHUE, IIEpeCCUCHHUE,
JOTIOJIHEHUE; TIEPEUUCIATh JJIEMEHTbl MHOXECTB, P UMEHATHh
CBOMCTBA MHOKECTB
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5.7

Hcnonp30BaTh Tpaduueckoe MpeaCTaBIeHUE MHOMXECTB M CBsi3ed
MEXIYy HUMH JUISl ONHACAHUS IMPOLECCOB U SABJIECHUM, B TOM YHCIIE
NPU pElIeHnH 3a/1ad U3 JIpYTrux y4eOHbIX MPEAMETOB U Kyp COB

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIC BHUAbI YCTBIP CXYT'OJIbHUKOB, UX 3JICMCHTLI,
MOJb30BATHCA UX CBOMCTBAMM npu pCICHUKU IrCcOMCTP MYCCKUX 3a/1a4d

6.2

[IpuMeHATh CBOWMCTBA TOYKH IEpECEYEHUS] MEIHAH TpPEyroJbHUKA
(LleHTpa Macc) B p €LICHUHU 3a1a4

6.3

Bnaners moHsATMEM CpENHEW JIMHUM TPEYTOJbHHUKA W TP aAICLUH,
IMIPUMEHATh HUX CBOMCTBA NPHU PEIICHUM TI€OMETPUYECKUX 3a1ad.
ITonp3oBarbcs Teopemont dDaneca 1 TEOpEMOM O IIP ONTOPLIMOHATIBHBIX
OTp €3KaX, IPUMEHATh UX JUIS PELICHUS TP aKTUYECKUX 3aa4

6.4

Hp HMCHATH IIPpU3HAKU HOI[O6I/I$I TPCYTOJIBHUKOB B P CIICHUN
IrcOMCTp UICCKHUX 3adav

6.5

[Tonb3oBaTbes Teopemoit [Tudaropa st perieHusi reOMeTpuYecKux U
npakTudyeckux 3anad.  CTpouTh MaTEeMaTUYECKyH0  MOJENb B
TP AKTUYECKUX 3a/1a4aX, CAMOCTOSTEIBHO JENAaTh YEP TEK U HAXOAUTh
COOTBETCTBYIOIIIMUE JTUHBI

6.6

Bnaners NoHATUAMU CHHYCa, KOCMHYCa M TaHI€HCa OCTPOroO yIja
P SIMOYTOJIBHOTO TPEYTroJibHUKA. [1071b30BaThCcd 3TUMH MOHSITUSMU
TS p €IICHUS TP AKTUYECKUX 3a1a4

6.7

Berancnsate (pa3nuyHbIMU cioco0aMu) IUIOMIAAb TPEYTONbHUKA U
IUIOIIAIM MHOTOYTOJBHBIX (pUryp (moJsib3ysch, Tlie HEOOXOAMMO,
KaJIbKyJISITOpoM). [IpuMEHSITh MOJTyuyeHHbIe YMEHHUS B TP AKTUYECKHUX
3ajavax

6.8

Brnagerp NOHATHSAMM  BOUCAHHOTO W UEHTPAJIbHOTO  yIvIa,
UCMOJIb30BaTh TEOP EMbI O BIIMCAHHBIX YIJ1aX, YIiaX MEXIy XOp1amMu
(cekyuuMu) M yrie MeXay KacaTelbHOM M XOpJAOW MpU P elICHUA
reOMETPUUECKUX 3a]a4

6.9

BJ'I&I[GTB MMOHATHUEM OIIMCAHHOTO YCTHIPCXYTOJIbHHUKA, TP UMCHATH
CBOMCTBA ONHUCAHHOTO YCTBIP CXYTOJIbHUKA IIPHU PCHICHUHA 3aaa4

6.10

Hp HMCHSATH TIIOJYYCHHBIC 3HAHUS Ha TIIPAKTHUKC — CTPOUIb
MaAaTEMATUYCCKUEC MOACIIN JJIA 3ada4 peaHBHOﬁ JKU3HN U IIP OBOIUTH
COOTBCTCTBYHOIIHUC BBIYHCIICHUS C IMPp UMCHCHUECM HO)IO6I/I$I

U TPUTOHOMETP UH (TOJB3YAChH, IJIe HEOOXO0IUMO, KaJbKYJISTOPOM)
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HpOBepﬂeMbIe JIEMECHTDLI COACPKAHUA

Kon [IpoBep sieMbIil 2JIEMEHT COIEP )KAHUS
1 Yucna v BBIYUCIICHUS
11 KBanpartsbii kopep u3 uucna. [loHsTHe 00 HMppalMOHAIBHOM YHUCIE.
Jecsatnunpie Tp UOJIVH>KEHHST PP AITMOHAIIbHBIX YUCET
CaoiictBa apupMeTHUYECKNX KBAaJPAaTHBIX KOPHEH M HMX MPHUMEHEHHE K
1.2 p €00pa30BaHUIO YHCIOBBIX BRIPAKCHUN U BEIYUCTICHUSM. J[eCTBUTETBHBIC
qucia
1.3 Crenens c LENBIM MMOKa3aTeneM U ee cBoicTBa. CTaHIap THas 3aMKUCh YKCIIa)
2 Anre0p andecKue BhIp aKEeHUs
71 KBagpaTHplii  TpexwlsieH, pa3JI0KEHUE  KBAAPaTHOrO  TpEXYJIeHa
' HA MHOKHTCITH
2.2 | Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckou 1poou
2.3 CnoxeHre, BBIYUTaHUE, YMHOKCHUE, ICJICHUE aare0p andeckux Ap ooei
2.4 | PanmoHanbHBIC BEIp )KCHUS M X IPe0Opa30BaHUE
3 YpaBHEHUs U HEpaBEHCTBA
31 KBanpatHoe ypaBHeHue, dopmysia KOpHEH KBaApPaTHOTO YpaBHEHHS.
Teopema Buera
3.2 Pemienue yp aBHEHHM, CBOAAINUXCS K JIMHEWHBIM U KBaJAP ATHBIM
3.3 [Ip ocreitmme a1p 00HO-p aITMOHATIBHBIC Y aBHCHUS
['paduueckas uHTEp Ip €TAIMS Y aBHEHHI C IBYMS TIEp EMEHHBIMH U CUCTEM
3.4 | TMHEWHBIX ypaBHEHUM C IBYMsI 1ep eMeHHBbIMU. [IpuMephl pereHust CucTemM
HEJTMHEHHBIX YPAaBHEHU C IBYMS I1€p EMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 3a1a4 aaredp andecKuM Crocooom
3.6 | UucnoBble HEpaABEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO € 01HOM TIEp EMEHHOU
3.8 PaBHOCHIBHOCTH HEPaBEHCTB
3.9 | JIunHeliHble HEpaBEHCTBA C OJHOM MEp EMEHHOM
3.10 | Cucrembl TUHEWHBIX HEPABEHCTB C OJHOM Mep EMEHHOM
4 DyHKIUN
41 [Tonatue ¢ysaxmuu. OOMacTh ONpeneneHuss W MHOXKECTBO 3HAYCHUN

¢bynkipm. CriocoObl 3a1aHust (PyHKIMNA
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4.2 | I'padux ¢pynkuuu. Urenue cBOMCTB (hyHKIUU 110 €€ T'paduKy
4.3 | [Ipumepsl rpadukoB PyHKIUI, OTP AXKAIOIINX P EATbHBIE TP OLIECCHI
44 OyHKIUU, OINHUCHIBAIOIINE TMPSMYI0 U OOpaTHYIO MpONOPLUHMOHAIBHBIE
' 3aBUCUMOCTH, MX I'DauKu
4.5 |OyHKuuUy =x?%, y =x3
4.6 | Oyskuun y=vx,y=[X|
4.7 ['paduyeckoe perienre ypaBHCHHN U CUCTEM Yp aBHEHUI
5 BepogTHOCTh U cTaTHCTHKA
5.1 [IpencraBienne faHHBIX B BUJE TAOJUIl, JUarpamm, rpadukos
59 MHOXeCTBO,  AJIEMEHT  MHOXECTBa, MOJMHOXecTBo.  Omnepaimu
' HaJl MHOKECTBaMU: O0OBEANHEHUE, NIEp eCeUeHHE, JOTIOJTHEHUE
53 CsBoiicTtBa oriep anui HaJI MHOKECTBAMM: ep EMECTUTENBHOE,
' COUYETATEIBHOE, PaCIIp €ETNUTEIBHOE, BKIIOUEHUS
54 Hcnonp30BaHue Tpauueckoro MpeacTaBIeHUs] MHOXKECTB JIsl OMUCAHUS
' pEAIBHBIX NP OLECCOB U SIBJICHUH, IPU PELICHUH 3aay.
55 N3mep enue paccenBanus AaHHBIX. Jlucnepcust v cTaHAap THOE€ OTKIOHEHHE
' YUCIIOBBIX HAO0OpOB. J[Marpamma paccenBaHus
DlleMeHTapHBIE COOBITHS Cciay4dailHOTO ombiTa. Ciay4dailHble COOBITHSL
56 BepositHoct coObiTHil. ONBITEI C PABHOBO3MOXKHBIMU 3JIEMEHTaPHBIMU
' coObiTusiMu. CrydailiHeiii  BbIOOp. CBSI3b  MEXKIYy MaJIOBEPOSITHBIMU
Y TP AKTUYECKH JI0CTOBEPHBIMU COOBITUSIMU B TIPUP OJI€, OOILIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: €IUHCTBEHHOCTh IIyTH, CYILECTBOBAaHHUE
5.7 | Bucsyell BEpIIWHBI, CBA3b MEKIY YHUCIOM BEPIIMH M YHUCIOM pedep.
[IpaBuino ymMHOXeHus. Pemenue 3aaq ¢ momoIpio rpados
[IpoTtuBononoxusie coObiTus. Juarpamma Oinepa. OObenuHEHUE U
5.8 | mepeceuenue coObiTHii. HecoBmecTHbie coObiTH. Dopmyra crokeHHs
BEP OSATHOCTEN
5.9 | YcnoBHas BeposiTHOCTh. [IpaBuno ymHoxeHus. HezaBucumbie cOOBITHS
[IpencraBienue »SKcnepuMeHTa B BHUjAE JepeBa. Pemienue 3amau
5.10 |Ha HaxoXIeHUEe BEpPOSTHOCTEH C TMOMOIIbIO JIepeBa CIIyYaHHOIo
AKCIIEp UMEHTA, THarpaMmm Duiepa
6 ['eomerpus
6.1 | YerbipexyronsHuku. [lapannenorpamm, ero npu3Haku U CBOKMCTBA
6.2 |lIpsmoyroyibHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
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Tpanmeuusi, paBHOOOKas Tpameuusi, €€ CBOHCTBA M  IpPHU3HAKW.

6.3
IIpssMoyroJibHas Tpanenus
6.4 Meron yaBoenust meauansl. L{enTpanbHas cummerpusi. Teopema dDaiieca
' Y TEOpEMA O P ONOP HIMOHAIBHBIX OTpPE3KaX
6.5 | CpenHue 1MHUU TPEYTOJbHUKA U Tpaneuuu. L{eHTp Macc Tp eyroiapHuKa
6.6 [Togo6ue TpeyroibHUKOB, Ko3(dduiment noaodus. [lpusznaku nomoous
' Tp €yroJibHUKOB. [ [pMeHeHre nogo0usl Ip v p EIEHUH P AKTUYECKUX 3a/1a4
6.7 @opMynbl A JIOUIAAW TPEyTroJibHUKA, MapalieJorpamma, poModa
' U Tpanenuu
6.8 CaoticTtBa mutomianei reomerpudeckux ¢uryp. OTHOIIEHUE TIIOMIAICH
' NOJTOOHBIX QUTYD
6.9 Brruncnenue miomnanen Tp €yrojJbHUKOB U MHOTOYTOJIbHUKOB Ha KIIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mpu permieHun
) [P aKTHYECKUX 3a1a4
CuHyC, KOCHHYC, TAaHT€HC OCTPOrO yTJia NP sIMOYTOJBHOTO TP €YyTOJIbHUKA.
6.11 | OcHOBHOE TPHUrOHOMETPUUYECKOE TOXKAECTBO. |PUTOHOMETPHUYECKHE
¢bynkuuum yrios B 30°, 45° u 60°
6.12 BrniucaHHbIEe M LIEHTp aJIbHBIE YIJIbI, YTOJI MEXAY KacaTEIbHOW U XOPHOM.
' VYTibl MeXAY XOpJaMH U CEKyITUMU
6.13 | BoucaHHble U ONMCAaHHBIE YETHIP €XYTOJIbHUKH
6.14 B3anMHOe pacronoxkeHue IByX OKpyxkHocTe. KacaHue OKpy>KHOCTEH.

OO6urue KacatenbHbIE K JBYM OKP YKHOCTSIM
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9 KVIACC

IIpoBepsieMble TpeOOBaAHNS K Pe3yJbTATAM OCBOEHUS OCHOBHOM 00pa30BaTeIbHOM
NPOrpaMMbl

Kon IIpoBepsieMbie TP EAMETHBIE PE3YIBTATBI OCBOECHUSI OCHOBHOM
TP OBEPSIEMOTO 00pa3zoBaTeNbHOM IP OTPaMMBbI OCHOBHOTO 00IIer0 0Opa30BaHUS
pe3yabTarta

1 Yuciia ¥ BEIYUCIICHUS

CpaBHUBaTh ¥ YHOPSIAOYMBATH paIlMOHATIbHBIE U UPPalUOHAIBHbIE
qucna

1.1

Brimonuate apudmernyeckue qeHCTBUS ¢ pallioHATBHBIMA YUCIIAMU,
1.2 coYeTasi yCTHbIC W MUCbMEHHBIE TP UEMBI, BBITIOJHATH BEIUYUCIICHUS C
UPPpalMOHAJIbHBIMU YHCIAMU

Haxonuth 3HaUE€HMS CTENEHENW C LENBIMHU IIOKa3aTesIMU U KOPHEW,

1.3 N
BBIYUCIATh 3HAYEHHUS YUCIIOBBIX BbIPa’KEHUN
1.4 OKpyradaTh JACHUCTBUTENbHBIE YHCIA, BBIINOJHATH M UKUAKY
' pe3yJibTaTa BBIYUCIEHUI, OLEHKY YHUCIOBBIX BBIP AKEHUI
2 YpaBHEHUs U HEP aBEHCTBA
71 Pewiate nHHEWHBIE W KBAaJApAaTHbIE YpaBHEHHUS, YPaBHEHMUS,
' CBOSIIITUECS K HUM, TP OCTEUIITHE 1P 0OHO-pAlMOHAIBHBIE YD aBHEHUS
Pemats cuctembl 1By X TMHEWHBIX YPaBHEHUM C JBY M [IEP EMEHHBIMU
2.2 Y CHUCTEMBI JBYX YPaBHEHHIA, B KOTOPBIX OJHO YPABHEHHUE HE SIBIISIETCA
JTIMHEUHBIM
Pemate TekcToBBIE 3a/1a4M aNreOpandeckKuM CIoCOOOM C TTOMOIIIBIO
2.3 COCTaBJICHUSI ypPaBHEHUS WJIM CHCTEMBI JBYX YPaBHEHHWM C JIByMs

ICp CMCHHbIMHU

IIpoBoauTe MPOCTEHIINE WCCIENOBAHUSA YPAaBHEHUUW U CUCTEM
ypaBHEHUH, B TOM 4YHCIE€ C TMPUMEHEHHEM Trpaduyeckux
2.4 npeaCcTaBleHUN (HampuMep, YCTaHABIUBATh, UMEET JIU YpaBHEHUE
WIN CUCTEMa YpPaBHEHUW peUIeHUs, €CIU HMEET, TO CKOJIbKO)

Pemate JMHEViHBIE HEpABEHCTBA, KBAJIPATHBIE HEPaBEHCTRA,
2.5 n300p aXaTh p ellIeHne HEp aBEHCTB Ha YMCIIOBOM P SIMOM, 3aMTUCHIBATH
pEIIEHUE C IOMOIIBIO CUMBOJIOB

Pemath cucTemMbl JIMHEMHBIX HCPAaBCHCTB, CHCTCMBI HCPAaBCHCTB,

2.6

BKIIIOHAOOIUC KBaJApPaTHOC HCPABCHCTBO, H306pa)KaTb PCUICHHUC
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CUCTCMBI HCPABCHCTB Ha YHCJIOBOU Hp?[MOfI, 3aIIUChIBATh PCIHICHHC
C IIOMOII YO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA NP U P CLLIEHUM Pa3JIMYHbIX 32124

DOyHKIMU

3.1

Pacno3naBate  QyHKIIMM ~ W3yYEHHBIX  BUAOB. I[loka3wBath
CXEMaTUYECKA PAacIOJ0XKEHUE Ha KOOPJIMHATHOW IIOCKOCTU

k

rpadukoB pyHkImii BUga: y=kx,y=kx+b, Y =_,y =ax?+ bx + ¢
X

B 3aBHUCUMOCTH OT 3HAYEHUI KOAPPHUIIMEHTOB, ONMHUCHIBATH CBONCTBA

byHKIMI

3.2

IToka3pIBaTh CXEMAaTMYECKHM PACHOJOXKEHUE Ha KOOPJIAMHATHOM
MI0CKOCTH TpaduKoB DYHKIMH BUAA ¥ =+/X , Y = |X| ¥ OIUCHIBATH

CBOMCTBa (h)yHKUUI

3.3

Ctpoutb U wu300pa)kaTh CXEMaTUYECKH TpadUKu KBaJpaTUYHBIX
GyHKIMIA, OMUCHIBATH CBOWCTBA KBAaJApPaTHYHBIX (PYHKUMH MO HX
rpadukam

3.4

Pacno3naBarh kBaapaTHuHyO0 QyHKIHMIO 1O (popMmysie, IpUBOAUTH
npUMepbl KBaJAPaTUUHBIX (QYHKUMNA U3 peajbHOM KU3HU, (PU3UKH,
re€OMETp UH

Apudmerndeckast 1 TeOMETp MUECKast Mp Or'p €CCUU

4.1

Pacro3HaBaTth apupMETHYECKYI0 M T€OMETPHUYECKYIO TP OTPECCUU
MIPH pa3HBIX CIOCO0aX 3aaHUsI

4.2

BBINONTHATS BBIYKCIEHUSI C HCIOJIB30BaHUEM (POPMYJ N-TO dYieHa
apuU(PMETUUECKON U TEOMETP MUECKOM P OTPECCHIA, CYMMBI [IEPBBIX N
YJICHOB

4.3

N300paxkath 4eHbI TOCIEN0BATEIBHOCTH TOUKaMU Ha KOOP IMHATHOM
IUIOCKOCTH

4.4

Pemats 3agauu, CBI3aHHBIE C YHCIOBBIMU MOCIEA0BATEIBHOCTSIMHY,
B TOM YHWCIIE 3aJa4d U3 PEaJbHOM XHU3HU (C HCHOJb30BAaHUEM
KaJIbKyJIATOpa, HU(POBBIX TEXHOJIOTHIA)

BeposgTHOCTh M cTaTHCTHKA

5.1

M3BnekaTh 1 mpeoOpa3oBbIiBaTh WHGOPMAIUIO, TP EICTABIICHHYIO B
pa3IMYHBIX WUCTOYHMKAX B BHJE TaONUI, AWarpaMm, rpaduKoB,
NP E/CTaBIATh JaHHbIC B BUJE Ta0JUIl, TUarpamm, rpadukon
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5.2

PemraTtes 3amaun opraHM30BaHHBIM ITep €00POM BapMAHTOB, a TaKKE
C MCMOJIb30BaHUEM KOMOMHATOP HBIX TIPAaBWI M METOJIOB

5.3

Hcrnonp30BaTh ONHCATEIbHBIE XapaKTEPUCTHKH JUISI MaCCHBOB
YUCIIOBBIX JAHHBIX, B TOM YHCJIE CpPEIHUEC 3HAUCHUS H MEPHI
pacceuBaHus

5.4

HaXOZ[I/ITB YaCTOThl 3HAYCHUM M 4YaCTOTHI C06I>ITI/IH, B TOM 4YHCIIC
MMOJIB3YsCh PC3yJabTaTaMM IIP OBCACHHBIX U3MCP CHUM U H&6JIIOI[€HHI>1

5.5

HaxoauTs BEpOsSTHOCTU CTyYaHBIX COOBITHI B U3Y4YEHHBIX OTIBITAX, B
TOM YHCIIE B OIBITAX C PaBHOBO3MOXHBIMU 3JEMEHTAPHbIMU
COOBITUSIMU, B CEPUSX HCIBITAHUN JO TMEPBOrO yCIieXa, B CEPUsIX
ucnblTaHui bepHym

5.6

HNmerp nipeacraBieHre 0 Cy4aiHOW BEIWYHMHE U O paclpenciieHUuY
BEP OSATHOCTEN

5.7

WNmerth mpeacTaBiieHHe O 3aKOHE OOJIBIIINX YUCEI KaK O TP OsIBJIICHUN
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHYHMBOCTM M O POJU 3aKOHA
OOJIBIIMX YKCET B IPUPOJIC U OOIIEeCTBE

I'eomerpus

6.1

3HaATh TPUTOHOMETPHUUYECKUE (PYHKIIMU OCTPBIX YIIJIOB, HAXOAUTH C UX
NOMOIIBIO Pa3JIMYHBIE AJIEMEHTHI MPSIMOYTOJBHOIO TP EyTrOJIbHHUKA
(«pemieHre  MPSIMOYTOJbHBIX  TPEYroJabHUKOBY).  Haxomurs
(c TOMOIIBIO KaJbKYJISITOpPA) IJIWHBI U YIJIBl JJIs HETAOJIMYHBIX
3HAYEHUU

6.2

[lonp3oBaTbcst  (opMyJlaMu  HPUBEACHHUS U OCHOBHBIM
TP UTOHOMETPUYECKAM TOXKJIECTBOM JJISI HAXOKJIECHUS COOTHOLIECHUN
MEXy TPpUTOHOMETP NYECKUMU BEITUIMHAMU

6.3

Hcnonb30BaTh TEOpEMBI CUHYCOB M KOCHMHYCOB Ul HaXO>KJICHUS
pa3JIMYHBIX AJIEMEHTOB TP EYTOJIbHUKA («P EIIEHUE TP €yTOJIBHUKOBY ),
IIPUMEHATh UX NPHU PELICHUU T€OMETP NUECKUX 3a1a4

6.4

Brnagerp monstTHsiMu mipeoOpa3oBaHus MOA00US, COOTBETCTBEHHBIX
AJIEeMEHTOB MOA00HBIX (uryp. [Toap30BaThCsl CBOMCTBAMU MO 100MS
TP OM3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIMHBI B HAXOJIUTH YTIIBI
y mo100HBIX Guryp. [IpuMeHaTs cBOMCTBA MO00MS B TP aKTHY ECKHX
3ajaqaX. YMeETb MNPHUBOJAUTH TMPHUMEPHl MOJOOHBIX  (uUryp
B OKP Y KaroIeM Mupe

6.5

[lonb30BaThcsi TEOpeMaMu O TMPOU3BEICHUU OTPE3KOB XOP/I,
O TP OM3BEACHUH OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeTbHON
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6.6

[Tonp30BaTbCcsi  BEKTOpamMu, MOHUMATh HMX  T[E€OMETPMYECKUA
U (U3UYECKUN CMBICI, TPUMEHSITh UX B PEIICHUH T€OMETP UUECKHUX
U pusndeckux 3ajad. [I[puMeHsITh CKaisipHOE Mp OM3BEIEHUE BEKTOPOB
JUISL HAXOKCHUS UTUH U YTJI0B

6.7

ITonw30BaTbCs MCTOJOM KOOpAWHAT HAa INIOCKOCTHU, IIPHUMCHATH CIo
B pCIICHUU I'COMCTP MICCKUX U TP AKTHYCCKHUX 3ada4

6.8

BJ'IaI[eTI) MNOHATUAMU TIPABUIBHOI'O MHOTOYI'OJIbHHMKA, OJIMHBI
OKPYIKXHOCTH, IJIHUHBI AYT'U OKPYKHOCTH U paIII/IaHHOﬁ MCPBI yIUIa,
YMCThb BBIYHUCILATH IUIOIIAAb Kpyra H C€ro YacTeu. HpI/IMGHSI'IB
IMMOJTYYCHHBIC YMCHHM: B IIP AKTHUYCCKUX 3aJjadax

6.9

HaxoauTte ocu uitu EHTpP bl CAMMETP UM (PUTYP, TP UMEHSTh JIBHIKEHUS
IUIOCKOCTHU B P OCTEHIINX CIyYasix

6.10

[IpumeHsAThP TOJIyUYEHHbIE 3HAHUS HA TPaKTUKE — CTPOUTh
MaTeMaTUYECKUEe MOJAEIH IS 3a7a4 peajabHOM )KU3HU U TP OBOJUTH
COOTBETCTBYIOLIME  BBIUMCIECHUS C IPHUMEHEHUEM  [OJ00us
U TPUTOHOMETPHUYECKMX (PYHKUUH (MOJb3YsCh, IA€ HEOOXOIUMO,
KaJIbKYJIAITOPOM)

ITpoBepsieMbIe 3JIeMEHTHI COIEPIKAHUS

Kon [TpoBep sieMblil STIEMEHT COJIEP AKAHUS
1 Yuciaa ¥ BEIYUCICHUS
11 PannoHanbsHbie yncia, UppaMOHATIbHBIC YHCIIa, KOHEYHbBIE U OECKOHEUHBIC
' JIeCITUYHbIC TP 00U
MHOECTBO JEUCTBUTEIILHBIX YHCEI, JCHUCTBUTCIBHBIC 4YHCIIa Kak
12 OECKOHEYHBIE JECATUYHbIE NpoOU. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
' MEXKJy MHOECTBOM JEHUCTBUTEIILHBIX YHUCEI U KOOPJAWHATHOW IIP SAMOIL
CpaBHeHUE JEeHCTBUTENBHBIX YHCE
1.3 Apudmernueckue 1eUCTBUS C IEUCTBUTEIbHBIMU YUCIAMU
N3Mmep enus, npubamKeHns, oleHkd. Pa3zmepsl 00BEKTOB OKp YIKAIOIIErO
14 MHpa, JIUTEIBHOCTh MPOIECCOB B OKpYyKatouieMm mupe. [Ipubnmkennoe
' 3HaYEHHE BEIWYUHBI, TOYHOCTh NpUOIMKeHUs. OKpYTJICHHE YHCET.
[Ipukuaka v OUEHKA PEe3ynbTaTOB BEIYHUCICHUI
2 YpaBHEHHUs U HEP ABEHCTBA
2.1 YpaBHEHHUsI C OAHOM IIEP EMEHHOMN
2.2 | JluneliHO€ ypaBHeHuE. Penienne yp aBHEHNH, CBOASAIIUXCA K JIMHEMHBIM
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2.3

KBanpaTtHoe ypaBHeHue. Pemienre yp aBHEHUI, CBOASAIINXCS K KB ATHBIM

bukBanpatHoe ypasHeHue. [Ipumepnl pemieHuss ypaBHEHHM TpETbEN

24 Y YETBEPTOU CTETIEHEW P A3JI0KEHUEM HAa MHOXKHUTEIN

2.5 | Pemenue ap oOHO-palMOHATBHBIX YpaBHEHUN

2.6 | CucreMbl ypaBHEHUI

2.7 | YpaBHeHHE C ABYMsI IIep EMEHHBIMU U €T0 TpaduK

2.8 Pemenue cucrem AByX JIMHEMHBIX YPaBHEHHUM C IBYMsI II€p EMEHHBIMU

7.9 PemeHUHe CUCTEM JIBYX YPaBHEHUH, OJHO U3 KOTOPBIX JIMHENHOE, & APYTO€ —
BTOPOM CTENEHH

2.10 |I'paduueckasi UHTEpIIp €TALMSI CUCTEMBl YPaBHEHUH C IBYMS I€p EMEHHBIMY

2.11 | Pemenue TeKCTOBBIX 3a/1a4 aireOp andeckKuM crocooom

2.12 | YucrnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 | PemieHue NTUHEWHBIX HEP ABEHCTB C OJHOM MEp EMEHHOMN

2.14 | PemeHue cucTeM JMHEWHBIX HEPABEHCTB C OJHOM MEp EMEHHOMN

2.15 | KBagpaTtHble HEp aBEHCTBA

.16 ['paduueckas uHTEpIp €TALIMA HEPABEHCTB M CHCTEM HEPAaBEHCTB C ABYMS
1ep eMEHHbIMU

3 OyHKIHH

31 KBanpatuunas gynkius, ee rpaduk u cBoicta. [lapaborna, Koop 1MHATH]
BEpIIMHBI Tapab0JIbl, OCb CUMMETP UM MapaboJIbl

3.2 |I'paduku ¢pynkuuit y = kx, y = kx + b u ux cBoicTBa

33 |I'paduxn pyHkumii ¥ =— , y = x> 1 UX CBOWCTBa

X
3.4 |I'paduxu GpyHKumin y =/x , ¥ = |x| u ux cBoiicTBa
4 YucnoBele MOCIEA0BATENIBHOCTH

Onpenenenne W cnocoObl 3aJaHus YMCIOBBIX MOCIEI0BATEIbLHOCTEH.

4.1 3ajaHue MocaeA0BATENBHOCTH PEKYPPEHTHON GopMyioit u (hopmyioii n-
ro 4ieHa

49 Apugmernueckas nporpeccuss. Popmynbl n-ro 4yjeHa apuOMETHUECKOM
IIP OTP €CCUU, CYMMBI IIEPBBIX N YJICHOB

43 ['eomerpuueckass mporpeccus. @OpMyJsibl N-r0 Yja€Ha T'€OMETPUYECKOU

MMporpecCruu, CyYMMBI IICPBBIX N1 4JICHOB
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N300pakeHne 4jieHOB apUPMETUYECKON M T€OMETPHUUECKOW IMpOTrpeccuid

4.4 TOYKAMH Ha KOOPAUHATHOM IUIOCKOCTU. JIMHEWHBIN U SKCIIOHEHIUAbHbIN

pocT

4.5 | CiioxHbI€ P OLICHTHI
5 BeposgTHOCTh M cTaTUCTHKA

[IpencraBienue MAaHHBIX B BHAE TaOmuUI, JaUarpamm, TIpaukos,
5.1 UHTEpIpeTalus JaHHbIX. UTeHHWE W TOCTPOEHHE TaOIuL, JHarpamm,
rpauKOB MO PEaTbHBIM JAHHBIM
5.2 |llepectaHOBKH U aKTOpHAIT
5.3 CoyeTaHus ¥ YUCIIO COUYETaHUMN
5.4 Tpeyronsauk [Tackans. Pemenue 3a1a4 ¢ UCTIOJIb30BAHUEM KOMOUHATOP UKH
55 ['eomerpuueckast BeposiTHOCTb. CiyudailHblii BBIOOp TOUKH U3 (UTYPHI
' Ha IUIOCKOCTH, U3 OTPE€3Ka U U3 TYTH OKPY>KHOCTH
5.6 | Ucnositanue. Yenex u Heynaua. Cepusi HCIIBITAHUM 10 IEPBOTO ycIiexa
57 Cepus ucnibiTannii bepaynu. Bep ossTHOCTH COOBITHI B Cep MU UCITBITAHUN
' bepuyu
5.8 | CnyyaitHas BeJIMYMHA U PaCIIp €1EeJICHUE BEP O THOCTEN
59 Martematuueckoe oxxkugaHue u aucnepcus. [Ipumepsl MaTeMaTHUECKOTO
' O’KHMJIaHUS KaK TEOp ETUUECKOr0 CPEAHEr0 3HAUYEHUSI BETUYHHBI

510 Martematruyeckoe OKUJAaHUE U JAUCTIEPCUS CIyYaHOW BEITWYMHBI «UHCIIO
' YCIEXOB B CEp UM UcHbITaHul bep Hyim»

511 [TousaTue o 3axkoHe 60JbIINX uncen. 3Mep eHre Bep OSITHOCTEHN C MOMOIIbIO
' yacToT. Posib 1 3HaUeHUe 3aKoHa OOIBIINX YUCEN B IPUPOJIE U OOIIECTBE
6 ['eomerpus

61 Cunyc, kocunyc, TanreHc yriaoB ot 0 go 180°. OcHoBHOE
TP UTOHOMETP UYECKOE TOXKAeCTBO. DOpMyIIbl Np MBEAECHUS
Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpEMa CHUHYCOB.
6.2 | PemeHue nmpaKTUYECKUX 3aJ]1a4 C MCIOJb30BAHUEM TEOP EMbl KOCHHYCOB U
TEOP EMbI CHHYCOB

6.3 | IIpeoGpaszoBanue nogoousi. [1o1001e COOTBETCTBEHHBIX 2JIEMEHTOB

6.4 Teopema 0 MpOU3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEICHUU
' OTp €3KOB CEKyLIHX, TEOpEMa O KBaJApaTe KacaTeJbHON

65 Bektop, JnnumHa (MOJyJb) BEKTOpa, COHANpPaBJIEHHBIE BEKTOPHI,

P OTUBOIIOIIOKHO HAIIPp aBJICHHBLIC BCKTOPbI, KOJIJIMHCAPHOCTHL BCKTOPOB,
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PaBEHCTBO BEKTOPOB, OMEpalMi HaJ BEKTOpaMu. Pa3znmokeHue BekTopa
10 IBYM HEKOJIJIMHEAP HBIM BEKTOPaM

Koopaunatel Bekropa. CkansipHOE P OM3BEAEHUE BEKTOPOB, P UMEHEHUE
I HAXOKJEHUS UTUH U YTIIOB

6.6

Jlekap TOBBI KOOPAMHATHI HA INIOCKOCTH. Y P aBHEHMS [P IMOM U OKP YKHOCTU
6.7 | BKOOpIMHATaXx, [I€p ECEYECHUE OKPYKHOCTEN U TP IMBIX. METO1 KOOPAUHAT U
€ro Ip UMEHEHHE

6.8 | [IpaBUIbHBIE MHOTOYTOJILHUKH

6.9 JnuHa oxkp yxxkHOCTH. [ pagycHas u paauanHasi Mepa yriia, BBIYMCICHUE 1JIMH

YT OKpYyKHOCTEN

6.10 |Ilmomans kpyra, cCeKTOpa, CErMEHTa

6.11 JIBKEHUS MJIOCKOCTH U BHYTPEHHUE CUMMETPUHU (QUIYp (SIEeMEHTapHbIE

npencrasienus). [lapannenbHsiil nepenoc. [ToBopoT
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MNEPEYEHB (KOJU®UKATOP) IPOBEPSIEMBIX TPEEOBAHUI

K PE3YJIbTATAM OCBOEHHUSI OCHOBHOI OBPA3OBATEJILHOM
IMPOTPAMMBI OCHOBHOT' O OBIIEI'O OBPA30BAHUA U DJIEMEHTOB
COAEPKAHMUS ITO MATEMATHUKE

JUist ip OBEZIEHUSE OCHOBHOTO I'OCYIapCTBEHHOI'O 3K3aM€EHa 10 MaTeMaTHKe (hanee —
OI'D nmo wmaremMaTuKe) HCHOJIB3YeTCs MepedeHb (KoAU(PUKATOp) IpOBEPAEMbIX
TpeOOBaHUI K pe3yjbTaTaM OCBOEHHMS OCHOBHOM 0Opa30BaTE/IbHOW IpOTPaMMBI
OCHOBHOTI'O 0011ero 00pa30oBaHus U IEMEHTOB COJEp KaHUS.

IIposepsiembie Ha OI'D mo MaTremaTnke TpeOOBaHHMSA K pe3yJbTaTaM OCBOCHUSA
OCHOBHOMH 00pa30BaTeJIbHOM MPOrPaAaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IIP €AMETHBIM P €3yJIbTaTaM OCBOCHUS
P OBEPSEMOTO OCHOBHOI 00pa30BaTeIbHON MIPOTrpaMMbl OCHOBHOT'O OOIIIETO
TpeOOBaHUS oOpa3zoBanus Ha ocHoBe PI'OC
1 YMeHue omnepupoBaTh MOHATHUSMH: MHOYECTBO, IOJIMHOKECTBO,

Olepaluy HaJ MHOYKECTBAMHU; YMEHHUE OIIEPUPOBATH IOHATUSIMU:
rpad, cBs3HbIN rpad, 1epeBo, MUK, TPUMEHITh UX MPH P elIeHUH
3a/1a4; YMEHHUE UCIO0JIb30BaTh rpaduecKoe MpeACTaBICHHE MHOYKECTB
JUIsL ONIMCAHMS P €aJIbHBIX IP OLIECCOB U SIBJICHUN, IPU P CILIECHUH 3a/1a4
U3 IPYTUX YUYEOHBIX TP €IMETOB

2 YMeHHe ornepup 0BaTh MOHIATUSMU: ONIP €ICJIEHNE, aKCUOMA, TEOP €MA,
JI0Ka3aTeIbCTBO; YMEHHE paclo3HaBaThb HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, MIPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPMUAHUS BBICKA3bIBAHHI

3 YMeHne onepupoBaTh MOHATUAMU: HATYypPaabHOE YUCIO, IIPOCTOE U
COCTaBHOE YHUCIIO, JACIUMOCTb HATYPaJbHBIX YMCEN, IIPHU3HAKA
JEMMOCTH, LIEJI0€ YHUCI0, MOAYJIb YUcia, OOBIKHOBEHHAS Ap00b U
JEecsITUYHAs Ip0Ob, CTAHIAPTHBIN BT YUCIIA, PAIMOHAIBHOE YHCIIO,
UppaIMOHATIbHOE YHCIIO0, apHU(pMETHUEeCKUd KBaJpPAaTHBIM KOpEHb;
YMEHHE  BBIIOJHATHL  JEWCTBUSA  C  YMCIAMH, CpAaBHUBATb
U YIOPANOYMBATH YMUCIA, IPEACTABIATh YKUCIA HA KOOPAWHATHOU
IPSAMOM, OKPYIJIATh YWCJIA; YMEHHUE JeJaTh NPUKUIKY U OLEHKY
pe3yJibTaTa BEIYUCIEHUN

4 YMeEHHE ONepHUpOBATH MOHATUSAMU: CTEIIEHb C LEJBIM ITOKa3aTeleM,
apupmMeTHIecKuil KBaJpaTHbIi KOp €Hb, MHOTOYJIEH, aJIre0panyecKkas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOM CTENEHU
OOJIbIIIE €AMHUIIBI; YMEHHUE BBINOJHATH pacdyerbl Mo (opmysam,
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npeoOpa3oBaHus IEIbIX, JAPOOHO-PAIIMOHATLHBIX BBIP KEHUN U
BBIP Q)KEHUI C KOP HAMHU, Pa3JIOKEHUE MHOTOYJIEHA HA MHOKUTEJIH, B
TOM 4YHUCJIE C WCHOJb30BaHUEM (OPMYJ Pa3HOCTH KBaJparoBH
KBaJipaTa CyMMBbI U Pa3HOCTH

YMeHue ornepupoBaTh NOHATUSMU: YUCITOBOE P ABEHCTBO, YPABHEHUE C
OJHOM TEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
Iep EMEHHOM; YMEHHE pelIaTh JUHEWHbBIEC U KBAJP aTHBIE YP ABHEHUS,
Jp OOHO-pALIMOHATIbHBIE YPABHEHUS C OJHOM IEepEMEHHOM, CUCTEMBI
JIBYX JIMHEWHBIX yPaBHEHUM, TNHEWHbBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTrHble W JIpOOHO-pallMOHAJIBHBIE HEPaBEHCTBA C  OJIHOM
IIep EMEHHOM, B TOM YMCJIE IPU P ELIEHUH 3a71a4 U3 P yTUX [P €AMETOB
M TPAKTUYECKHUX 3a/a4; yYMEHHE HCIOJb30BaTh KOOPAUHATHYIO
NpSIMYIO U KOOPAUHATHYIO TJIOCKOCTh JJIsl M300paKEHUs P elLIeHUI
YPaBHEHUM, HEP ABEHCTB U CUCTEM

YMeHue onepup oBaTh NOHATUAMHU: PyHKUUS, Tp auK QyHKINHU, HY U

byHKIMH, IPOMEXYTKM  3HAKOIIOCTOSHCTBA, IIP OMEXKYTKA
BO3pacTaHus, yObIBaHHs, HauOOJbIEC W HAWMEHbICE 3HAYCHUS
byHKIINY; YMEHHUE ONEPHUPOBATh  MOHATUAMMU: p siMast

TP OTIOPIIMOHATILHOCTh, JIMHEWHAs PYHKITHUS, KBaAp aTUIHAS (OyHKIINA,
oOparHas TMpoOMOPIMOHAIILHOCT, IMapaboja, TumnepOoa; yMEHHE
ctpouth Tpaduku  GYHKOWH, HCIOJB30BaTh Trpadukud  mjs
OTpENeleHnsT  CBOWCTB  TPOIECCOB M 3aBHCUMOCTEH, is
peIIeHus 3a1a4 U3 JPYTUX yYeOHBIX P EAMETOB U P €aIbHOHN KU3HH,
YMEHHUE BBIp aKaTh (POPMYJIaMHU 3aBUCUMOCTH MKy BEIIHMUHMHAMU

YMeHnue ONEPHUPOBATh  MOHATUSAMMU: MOCJIEA0BATEIbHOCTb,
apudpmernueckass W TEOMETpHUYecKass TMPOTpPecCUd; yMEHHUe
WCMOJIb30BaTh CBOMCTBA MOCIEA0BATEIBLHOCTEH, POPMYJIBI CYMMBI U
00111ero YieHa Mpu pelieHnH 3a7ay, B TOM 4YHUCIe 3a/]a4 U3 JAPYTHX
y4eOHBIX MPEIMETOB U peaTbHON KUZHU

YMenue pemath 3a1a4u pa3HbIX TUMIOB (B TOM YHCII€ Ha Mp OLEHTHI,
JOMW W 4YacTH, JBIKEHHUE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYIIOK ¥ YCIyT, HAJIOTH, 3aJ]a4¥ U3 00JIaCTH yIIp aBJICHUS! TNYHBIMU
U CeMEWHbIMU (PMHAHCAMM); YMEHHE COCTaBIISITh BbIPaXEHU,
YpaBHEHMS, HEPABEHCTBA W CUCTEMBI 1O YCIOBHUIO 3aJ1a4y,
UCCIIEIOBATh MOJTYYEHHOE P EIICHUE U OLICHUBATH TP aBI0TI0JO0OHOCTh
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHnue onepup oBaTh NOHATUSIMU: QUTYpa, TOUKA, OTP €30K, MpsiMasl,
Jy4, JIOMaHas, yroji, MHOTOyT OJIbHUK, TPEYTOJIbHUK, PaBHOOEAP EHHBIH
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U PaBHOCTOPOHHUI TpPEyroJbHUKH, MPSIMOYTOJbHBINA TP EYyTOJIbHIK,
MeauaHa, OUCCEKTpHUca U BBICOTA TP EYTOJIbHUKA, YEThIP €XYTOJIbHIK,
napajuiesiorpaMM, pomO, NpsMOYrojdbHUK, KBaApaT, Tpaleys;
OKpPY’KHOCTb, KpYT, KacaTelIbHasI; 3HAKOMCTBO C IP OCTPAaHCTBEHHBIMU
burypamu; yMeHUEe pemaTth 3a/1a4d, B TOM YUCIIE€ U3 TOBCEIHEBHON
KU3HU, HA HAXOXKIEHUE T€OMETP MUECKUX BEIUYMH C NP UMEHEHUEM
W3YUYEHHBIX CBOMCTB (UTYyp U (HaKTOB

10

YMeHue onepupoBaTh MOHITHSIMHU: PABEHCTBO (UIYp, paBEHCIBO
TP EYTOJILHUKOB; AP aJUIEJIBHOCTh U NEPNEHAUKYJISIPHOCTD TP SIMBIX,
yroJl MEXAYy HpsSMbIMHU, NEPHEHIUKYJSIp, HAKIOHHAS, IPOEKLMs,
nono0ue puryp, no100HbIe TP €yTOJIBHUKHA, CAMMETP Ul OTHOCUTEIBHO
TOYKM M IIPSMOW; YMEHHME pPaclliO3HaBaTb PAaBEHCTBO, CUMMETP HIO
u nogooue Gpuryp, napasieabHOCTh U MEP MEHAUKYJISIPHOCTD MPSIMBIX
B OKPY’KaIOILIEM MUPE

11

YMeHHe OnepupoBaTh MNOHATHSAMH: [JIMHA, PACCTOSHUE, YTIOJM
(BeM4MHA yTila, CHHYC U KOCHHYC yIJla TpEyroJibHUKA), TUI0IIA/]Ib;
YMEHHE OIICHUBATh P a3MePHI IP §AMETOB U 0OBEKTOB B OKP YIKaIOIIEM
MHpE; yMEHHE TMPHUMEHATh (POpMyJIBl TEepuUMeTpa € IUIOIIAIN
MHOTOYTOJIBHUKOB, JITTUHBI OKPY>KHOCTH U IUTOIIAAU Kpyra, 00bheMa
NP SIMOYTOJIBHOTO Mapajuleienunea; yMEeHUEe MpUMEHSITh P M3HAKU
PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME YTJIOB TPEYTOJbHUKA,
teopemy Iludaropa, TpuroHomeTpuyeckue COOTHOIICHUS IS
BBIYMCIICHUS JAJIUH, PACCTOSTHUM, IUIOIIAAEH

12

YMeHrne wu300paxkarh IDIOCKHME QUTYpBI M WX KOMOWHAIIWM,
NP OCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C TOMOIIBIO Yep TEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEJACTB 110 TEKCTOBOMY WIIH
CHMBOJILHOMY OITMCaHHIO

13

YMeHue onepupoBarb NOHATUSAMH: NPSIMOYTOJIbHAsE CHCTEMa
KOOpJWHAT; KOOPJMHATBHl TOYKH, BEKTOpP, CyMMa BEKTODOB,
MPOU3BEACHUE BEKTOPA HA YHCIO, CKAaJSIPHOE IIPOMU3BEICHUE
BEKTOPOB; yMEHHE HCIOJb30BaTb BEKTOPBl M KOO IMHATHI
JUTS TP €CTABIICHUS TAHHBIX U P €ILIEHUS 3a/1a4, B TOM YHCJIE U3 IPYTHX
y4EOHBIX MPEIMETOB U pealbHON KUZHU

14

YMeHue omnepupoBaTh MOHATUSMH: CTOJOUKOBBIE U  KpPYTOBbBIE
auarpaMmbl, TaONMIBL, CcpeaHee apupMeTHYecKoe, MeaAuaHa,
HauOoJIbIliee 1 HAMMEHbIIIEe 3HAUCHHUS, pa3Max YucIoBOro Habopa;
YMEHUE U3BJIEKaTh, HWHTEPIPETUPOBATL U  IPeoOpa30BbIBATH
uH(bOpMaLUIO, MPEACTaBICHHYI0 B TaOIMLIAX M Ha JHarpamMmax,
OTp aXKAIOL[YI0 CBOMCTBA M XapaKTEPUCTUKH P EAJBHBIX IPOILECCOB
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M SBJICHUW; YMEHHE pAaclo3HaBaTb WM3MEHUYMBBIE BEJIHYHHBI
B OKP Y’KaIOILIEM MUp €

15

YMenue onepupoBaTh MOHATUAMM: CIYYaWHBIM OMBIT (CIy4alHbIA
AKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXO.)
CIIy4alHOT'O OIIbITa, CIy4yailHOe COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HAXOJUTh BEPOATHOCTH CIyYaWHBIX COOBITHII B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH;, YMEHHE P ellaTh
3aJ]Jayd METOJI0M OPTaHU30BAHHOTO Nepedopa U ¢ UCHOJIb30BaHUEM
NpaBuia YMHOXKEHUS; YMEHHE OLIEHUBATh BEPOSTHOCTU P EAJbHBIX
COOBITUI U SBJIEHHI, MOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX
U MaJIOBEPOSITHBIX COOBITHMM B OKPYXAlOUIEM MHPE U B KU3HU;
3HAKOMCTBO C TOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBOC
3aKOHOM OOJIBIIIUX YHCET U €0 POJIbI0 B MACCOBBIX SIBJICHHSIX

16

YMeHue BbIOUpATh MOAXOSIINN U3yYEHHBIH METOM AJISL P elleHHs
3aJ1a4M, NP UBOJIUTH IIP UMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIP UP OZI€ U )KU3HU, P ACTIO3HABATH ITP OSBJICHUE 3AKOHOB MATEMATHUKHU B
UCKYCCTBE, OIMCBIBATh OTIEIBHBIE BBIAAIOIIMECS PE3yJbTaTh,
IIOJIyYEHHBIE B XOJ€ PA3BUTH MAaTEMATUKA KaK HayKH, IIp UBOJIUTb
IIPp UMEP bl MATEMATUYECKUX OTKPBITUM U KX aBTOP OB B OT€YECTBEHHON
Y BCEMUP HOW UCTOP MU

IlepeuyeHnb 3j1eMeHTOB coAep:KaHMs, PoBepsieMbIX HA OI'D o matemaTuke

Kon IIpoBepsseMBblii 2IIEMEHT COAEP JKAHUS
| Yucna v BBIYUCICHUS
1.1 HatypaneHsle u niensie yucna. [Ipu3Haku 1eIUMOCTH LENbIX YUCEN
1.2 | OObIKHOBEHHBIC W JICCATHYHBIC JPOOHW, TPOICHTH, OCCKOHCYHBIC
nep Mo MY ECKue Ap oou
1.3 Panmonaneabie yncna. Apudmerrnueckue ornepanud ¢ pandoHaIbHBIMU
YUCIaMU
1.4 | deiictButenbHbic yncia. ApudMETHUECKHE ONICP AU C ACHCTBUTEIbHBIMH
YUCIaMU
1.5 | IIpuOnukeHHbIE BBIYUCIIECHNUS, P aBUJIa OKP YIVICHUS, IPUKHUJKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUI
2 AnreOpaundeckue BbIp aXKEHUS
2.1 BykBeHHbBIE BbIp aKEHUS (BBIP aXKEHUSI C IIEP EMEHHBIMHU)
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2.2

Cremnenb ¢ nenbiM mokasateneM. CTereHb C palMoHaJIbHBIM ITOKA3aTEIEM.
CBoMcCTBa CTEIICHUA

2.3 MHorousneHbl
2.4 | Anrebpaundeckasi a1po0Ob
2.5 | Apubmernyeckuii  KOPEHb  HATypajbHOH  CTCIICHH. JHevictBust
C apuPMETHYECKUMHU KOPHIMU HATYypaTbHON CTEIIEHU
3 YpaBHEHMS 1 HEpaBEHCTBA
3.1 [lenwie 1 ApoOHO-palOHANIbHBIE ypaBHEHUsI. CUCTEMBI U COBOKYITHOCTH|
ypaBHEHUU
3.2 | llensie u 1poOHO-palMOHAIbHbIE HEpaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
HEpaBEHCTB
3.3 Pelienne TeKCTOBBIX 3a1a4
4 YucnoBble MOCIEN0BATENBLHOCTH
4.1 ITocienqoBaTeabHOCTH, CHOCOOBI 3aJaHUS ITOCIICA0BATEILHOCTEN
4.2 | Apudmernueckas u reomerpuyeckas mporpeccud. dopmyna Cl0XKHBIX
P OLIEHTOB
5 OyHKIMU
5.1. | ®ynkuus, cnocoObl 3ananus ¢ysHkuuu. I'padux Pysnkmun. OO6xacts
ONpeAeNieHUs W MHOXECTBO 3HaueHud ¢yHkuuu. Hynu ¢yHKuum.
[IpomexyTku 3HaKOTIOCTOSIHCTBA. [Ip OMEXyTKM MOHOTOHHOCTH (DyHKIIUU.
Makcumymbl 1 MuUHUMYMBl (yHkuud. Hawubonbliee W HauMeHblIee
3HaYeHUE (PYHKIMU HA TP OMEXKYTKE
6 KoopaunaTel Ha nip IMOU U MJIOCKOCTH
6.1 Koop nunaTtHas np ssmas
6.2 | JlekapTOBBI KOOpP IUHATHI HA IIIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypbl U UX CBOMCTBA
7.2 | TpeyronbHHK
7.3 | MHOTOyroJIbHUKH
7.4 | OKpYy>XHOCTb U KPYT
7.5 N3mep enne reoMeTp n4eCKuX BEITUIUH
7.6 | BekTopbl Ha MIIOCKOCTH
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BepodTHOCTh U cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposTHOCTb

8.3 KombunaTop uka

8.4 MHoxecTBa

8.5 I'padsr
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